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PEJAKIINOHHBIE OO3HAYEHNIA

{}) —sB duryprsle cKoOKkM (mapaHTe3nl) B3aKJIIOYAOTCA T
CJIOBA, B YaCTHOCTM Te 3aroJIOBKH, KOTOPHI® OTCYT-
CTBYIOT B TOJIMHEHMKe U Jo6aBileHsl pejaKmuei.

< > —B yrioBsle CKOOKE 3aKJIOYeRbl Te CjoBa u ¢passl,
KOTODEI® OTCYTCTBOBAJIX B IEPBOHAYAJIBHOM TEKCTe
padoTel, HO B NOCJHeAYOMMUX U3AAHMAX UJIH ODH Ile-
peBoje Ha MHOCTPAHHBIA A3LIK OblIM J00aBiIeRsl aB-
TOPOM.

— 03HaYaer, 94TO K JTOMY MECTY TEKCTa CJeAyeT KOM-
MeHTapHil pegaknud, IOMemaeMblil B HacToameM (Jo-
MOJIHATEILHOM) TOMe.

©0

(55] — mmdprl, 3aka0YeHHHIe B KBaJApaTHHe CKOOKH, YKa3bl-
BalOT CTPAHUNE TOrO JHUTEPATYPHOTO MCTOYHUKA,
rge Golta onmy6;JMKOBaHA JaHHAA padoTa M MO KOTO-
pOMy OHAa BOCHPOM3BOJHTCA B [(AHHOH KHMHTE.

{17] — nmudpel, mabpanEsle KUPHHIM HIDUPTOM U  DOCTAB-
JIeHHBI® B KBaJpaTHEe CKOOKH, 03HAYalOT HOMeDa Bhl-
HOCOK B «OCHOBaX XHMHU»,
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(IOIIOJIHEHUWAA M3 PABOT, IOCJHYKUBIINX IIOATOTOBKON
K OTKPBITHIO IIEPMOJUYECKOI'O 3AKOHA)

(1855—1863 z2.)

1k

n3oMOP®U3M 1 TOMEOMOPOU3M
{pedepar mmcceprammm, cocrasaennsii Jl. WM. Menneaeenoiv)

I

3axon emuuersa Qopm Haily; mepsole mckmouewms u3 Hero, Tteopus
BoBaeuennsa Beudant'a; mccaenosanma Fuchs’a

ITepBbie sAcHbe maem 00 OTHOmMIEHWW KPHCTAaddmueckoll GOpMbl
K xuMmueckoMy cocraBy uHaxoamM y Haiiy!. Ilo ero teopuu: wole-
cules elementaires, mam aToMB Tex NPOCTHX, IMEJ0oYeil W KUCJIOT,
cocraBagioT molecules integrantes, T. e. caoKmple aTombl, obpa3syio-
muye OfHY ONpeJNeJeHHYI0 KPUCTAaLIMYecKyo (opMy qId Kamaoro
ocoboro coemmuenust molecules elementaires. IloroMy, korgma
OCTAIOTCA Te Ke dJIeMEeHTAapHble 4aCTUIIB, — He W3MEeHAITCA HA WH-
TerpajbHble YACTHLbl, HN KpucTajdandeckue QOopMel, @ obpaTHO: H3
DPaBEHCTBA KPUCTAJJIUYECKOW (OpMbI, T. €. MHTErpajbHBIX JaCTHI,
MOYKHO 3aKjuaTh 00 OJMHAKOBOCTH 3JEMEHTAapHWX, a TaKKe U3
pasiuuns dJeMeHTapHBIX YacTHI cjeayeT pasiuuue B gopme u 00-
patHo. UVckiaoueEne BO3MOKHO TOJBLKO HOAA TeJ, ABIAOINXCH
B npepmeabHbIX ¢opMax, Hanpumep B fopMe kyba, okTasapa m Ap.
Ha ocuoBammm storo Haily BBel B €BOW0 MHHEpAJOrumi0 3aKOHBI:
1) rnaBmas kpucrajamueckas (opmMa He MOKeT U3MeHATHCA 6e3 m3-

1 C-en Haiiy. Traité de Minéralogie, 1801, 45.
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10 Jlo6asaenusn

MeHEeHHs COCTaBa; 2) ¢ KaKmoil MepeMeHHON B cocTaBe M3MeHSETCA
z ¢opma [(1), T. 1, p. 32)].

Haily He npmsmaBal pApyrux MNCKJIOYeHMA N3 CBOMX 3aKOHOB,
KpoMe TeJ, ABJAIIUIXCA B HNpefedbHBIX ¢opMax. Tax apparoumr
B ero cmcreMe OTHECeH K PANYy Malo wmcciegosamunx Ttexa [(1),
t. IV, p. 333], noromy uro Haily e Bepma uccaemosauuam (ctp. 70)
Klaproth’a?, Vauquelin’a® Thenard’a, mokasaBmuM, 910 cocTaB ap-
paroHnTa OOUHAKOB C COCTABOM HM3BecTKoBoro mmnarta. Haliy Bmecte
¢ Born’om m Kyrdan’oMm* mnosaraa, 94To B apparoHurte COAepKUTCH
Kakafg-HuOy[Ab NOCTOAHHAA NPUMeCh, U ABYPOPMEHHOCTH YIJIEKHCIOH
W3BeCTN HAa3bBaJ ABJIeHWeM (e3 NpPWYAHbI, YTO OTBEpPraeTcsa 3japa-
BuiM pasymom [(1), . IV, p. 348]. Uepes 11 ner® Haily npussaxn
9TO eJUHCTBO 3JEMEHTAPHOr0 COCTAaBA B apparoHUTe M U3BECTKOBOM
mnare, ybegsach TouHbIMu anaamsaMun m onbitaMu Biot u Thenard’a®,
HO OTBepr eJIUHCTBO AaTOMHOTO CTPOEHHSA 3THX [BYX MHUHEpaJoB
(. e. npunaa maomepuio, a He AmmopduaM). TeM He MeHee aTuM ca-
Mo Hailly npusman yme HeBceoGmuocThr cBOmX 3akoHOB. IloTomy
IpA BTOPOM MH3NAaHUU CBoeHM MuHepaJorum’ OH MOJMeH OBIJ n3Me-
HHTh KaK OCHOBHbIe 3aKOHBI, Tak m nJad cucrembl. Cnepsa om
HO9YNTAaN COCTAaB M (OPMY HAaXOAAMUMUCH B NOCTOSHHON, HeHN3MeH-
HO#l cBA3W, Tenepb OH CTal BBICTABJATH BHINIe BCEro Kpucralimnde-
CKylo (opMy, XUMHWYeGKWIl ’Ke cocTaB CTajJ NPHM3HABATH KaK Npus-
HaK, TPyAHO u3ydaeMuil u Henoctosuunil. [loromy B HOBO# cucreme
Hailiy coemumenst MBorue Ttena BecbMa pAasJUIHOrO 3JEMEHTAPHOTO
cocTaBa, Korja HM CBOHCTBeHHA OJUHAKOBAA KPUCTAJJIHIESCKAS
dopma [(7), . 1, p. XIII]. Ho npu srom Haily npamo orsepraxn

2 Klaproth. Catalogue méthodique, I, 320.

3 Vauquelin. Ann. du Muséum d’'Histoire naturelle, IV, 405.

4 Kyrdan. Elements of Mineralogy, I, 88.

5 Haiiy. Sur I’Arragonite, 1812 (Ann. d. Chim. et de Phys. (3) XXIII,
267).

6 Biot e¢ Thenard. Nouv. Bull. d. Sciences de la Soc. Phylomat.,
I, 32.

7 llaiy. Traite de Mineralogie, Scc. edit., 1822.
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K. ITodzomoska omkpuimus nepuoduueckozo zakona 11

BO3MOKHOCTh OQAHAKOBON KpMCTajluueckoi ¢opMel nas Ten pas-
aungsoro cocrasa [(7), 1. I, ctp. 37-44]. [laa mabpsacHenusa ke pasim-
QA B COCTaBe OJHOro @ TOro ke mmHepasa Haiiy ckiomsacs [(7),
1. I, cTp. 4%4] NpUHATH TEOpuUIO BOBJEYEeHNUsA, NPEKPACHO H CBOEBpe-
MeHHO npejioKenHyio Beudant’om.

Beudant crapajica cBoew Teopuen UIbACHUTH M3BECTHBIE TOTHA
caydanm efmucTBa (opM NpH pasnMdYMM COCTaBa, ClAydau, NPOTHBO-
peunBmme BTOpoMy 3akony Haiiy.

Eme Werner?® samerns, uTo amaTuT W 3ejeHas CBUHIOBAsg pyha,
pasindEbie [0 COCTABY, UMEIT OJM3KYyI0 KPHCTAJNInmYecKyo $opMmy.
Leblanc B 1787 r.° mamea, uTo pasimyHble CMECH MEIHOTO M 3e-
JIe3HOr0 KYINOPOCOB KPHCTAJIM3yOTCA B OJMHAKOBHIX POPMAX M UTO
npEMech KeJe3HOM OKHCH BOBCe He HapymaeT ¢opMbl KBacmos®.
Vauquelin 8 1797 r.? nabaogan mocTogucTBO GOPMB KBACLOB NPH
I3MeHUYmBOM cojep:KaHnm:m ammuaka. Berthier m Wollaston !° 3ame-
THIU CXOACTBO GOPM HU3BECTKOBOTO, JKEeJe3HOr0 U FOPbKOTO MNaToB.
Gay Lussac B 1816 r.® maGawojan mapacTasue KPHCTAJIJIO0B KaJMCTHX
KBacI[0B B pacTBOope aMMuaannX. HpoMe Toro, 6HJI7 HM3BECTHH MHO-
rMe MUHEpPajJsl ¢ NOCTOAHHBMH ¢opMaMu W CBOHCTBaMH, HO C BechbMa
M3MeHUNBHIM COCTaBOM, HaNPUMEp NUPOKCEHb, POTroBbe OOMaHKH,
CpPaHAaTHI.

drn darTtel, A o0BbACHeHHMA wX, Bh3BajauW b&nama k pAxy uc-
caeoBaHMA, NAOOM KOTOPHX OBlJa Teopus, KOTOPYI0 MBI Ha3palu
meopuer0 808AeUeHUSR.

1817 r. 17 ¢espans Beudant npouen nepsyio sanucky!’ o6 sToM
npenMete B [lapmucroii Awxanemmum mHayk. CobGcTBeHHO roBopd, OH
mpuuan Baraax Hally, cuauras oguuakoBocTs GOpM Kak ClelCTBHE
KpHCTAJiu3aluu ONHOTO M TOro Ke BemecTBa. Ho mputoM oH mpea-

8 H. Kopp. Geschichte d. Chemie, B. II.—Scheerer, Liebig,
Wohleru, Kopp. Handwérterbuch d. Chem., B. IV, Isomorphismus.

9 Leblanc. Journ. d. Phys., XXXI, 96.

10 Berthier et Wollaston. Schweigg. Journ., XXIV, 112,

1 Beudant. Ann. d. Chim. et d. Phys., IV, 72.
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12 Hob6asaerusn

NOJIOYKMJ, 9TO KayKJ0e KpHUCTalJu3ylomeecsa TeJo B O0OoJbmed miw
MeHbmIell creneHnm cnoco6HO, He Hapymas cBoell QOPMBI, HPUHATH
AId BOBJEYh YAaCTHIBl APyroro Tena. Tak, jKelesHblil Kymopoc Mo-
JKeT OpM KpHCTalJM3agdd yBJedb 4acTh MeIHOrO Kymopoca, He W3-
MEHUBIIU cBoeld ¢opMBl. OTUM HIBACHAJINCH BCe MCKIIOUGHNA N3
sroporo sakonma Hally, masectame mo tex mop. Ha ocHoBamuu atoro
paraana Haily npmumsolo cxomcTBa (opM pasiuuHBIX NUPOKCEHOB:
OpN3HaJ KPEeMHEKHCAYI0 H3BeCTh, "HaXOMAMYIOCA BO BCEX COPTAax
[(7), 1. 1, cTp. 44 etc]. Wollaston %, BoJIHe COr1acHBIINCEH C TEOPHEIO
Beudant’a, npuBeJ Kak cuibHOE J[J0KA3aTeJbCTBO CHJbl BOBJEUEHUH
npumep ¢ouTenebaocckoro mecuaHuka. Bmocaegctsuun® Beudant
IJA TOATBEP)KJEHUA CBoeil TeopMM M JJsA yACHEHUA 3aKoHOB obpa-
30BaHMA KpPHUCTAJJIOB IPOU3BEN MHOTO ONBITOB, M XOTA cmepBa CTa-
pajca cBoell Teopueil MIBACHAUTH BHOBb OTKpPbiBaeMmMble MBJGHUA
cxogcTBa (OpPM- NPA Pas3jMdu| COCTaBa, OZHAKO B CBOEH MHHepAJo-
U BIOJHEe NPU3HAJ BO3MOYKHOCTH OJUHAKOBHIX dopMm Ge3 Kpucraji-
JAM3anuy ONHOrO M TOro e TeJjald,

IIpencmeprunit ombiT Gehlen’a scHO cayXma K ompoBep:KeHHUIO
reopnu Beudant’a, onpoBepras ogmospemerHo u teopuio Haily. Geh-
len’y ymamoch NOJY9IATh A30THOKUCABIA HAaTp B ¢opMe a30THOKHC-
goro kaau® Fuchs Ha ocHOBaHHM dTOro M Npe)Jae HU3BECTHHIX fAB-
JeHN# IpH3HAJ BO3MOYKHOCTh HEM3MEeHHOCTH (OpPMBI NpH 3aMemeHuu
OJHO#l COCTABHOH YACTH APYrUM H3BECTHOrO poja coefmHeHueM. Tak,
B omsiTe Gehlen’a kanu samenser matp, He usmensaa dopmmu ®. Ta-
Kne [Jpyr Apyra saMmeHnsmiomue BemecTBa Fuchs maspanx HamecTHmue-
creyommMu (vicarilrende Bestandtheile). IlpusnaBas namecTHHuYe-
CTBO M3BECTH H 3aKUCH Kejesa, Fuchs mabacHUI cocTaB BHOBb M3y-—
yengoro mMm Gehlenit’a.

12 Wollaston, Ann. d. Chim. et d. Phys., VII, 393.

13 Beudant. Ann. d. Chim. et d. Phys., VIII, I.

14 Beudant. Traité élémantaire de Minéralogie, 1824, p. 246.
15 Fuchs. Schweigg. Journ. f. Chem. u. Phys., 377.
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K. IModzomosxa omkpuimus nepuoduueckozo 3aKoHa 13

1I

Nzomoppuam mo mccaepoBanmam Mitscherlich’a
¥ €ro IIKOJBI

B pene cormacoBarma d¢opmbl u coctaBa Fuchs OGvla mpepnreuei
Mitscherlich’a. 9 mexa6pa 1819 r. om npouen B Bepaumuckoit Axafe-
MUK Hayk 3amucKy o 6am3octum ¢opMm ¢docdopHO- M MBIILAKOBOKMIC-
IBX coJiel ¢ OJMHAKOBHMHA OCHOBAHMAMK'® U HecKOABKUX cepHO-
KHUCABIX ¢oJiell ¢ PasJIMIHBIMA OCHOBAHUAMU. ITO fABJeHHe OH BCKOpe
©06006mua n NoATBEPAMJ UPAMepaMH U3 MUHepalbHOro IapcTea. Takme
Teja ¢ GaAM3KMME Kpucrajnudeckumm ¢opmamm Mitscherlich nassax
u30MOpPHHIMU, 8 Te COCTABHBIE YACTH, KOTODPBIMHU PA3JUYAOTCA TAKWE
Tela, — usomopgamu (lsomorphe). ITu HCcAeOBAaHEA NOCHYKHIN
K orpaHwdeHu® BTOporo 3akoua Hailly; mepBnii sKe 3aKoH, HOKOJIe6-
JeHHRH pasauumeM ¢OPMBI YrJIeKUCJOH H3BECTH H a30THOKHCJOLO
HaTpa, MNO-BUAUMOMY, OKOHYATEeJBHO ONPOBEPruyT oTKpeiTo Mit-
scherlich’om gBydopmennocTh0 cepnil’, B KOTOpoH Heab3s Gblio
npefmoJaraTe HHE HN30MEPHOCTH, HM KaKOro-amGo APyroro pasamyus
8 cocrase, wem Haiiy [(7), T. 1, cTp. 466], Bcaen 3a Davy?!®, cra-
painca o6BACHUTH AMMOPPU3M.

Uccnenys pasnmunsie m3oMopdrawse Tema, Mitscherlich BriBen 3a-
woubl; 1) Bakon Ouusocmu dopm. M3oMopdubie Tela, NMPUHALIEKA
K OJlHOH KpUCTAaJNJWIEeCKOH cmcTeMe ¥ mMed OGJIN3KOE OTHOMEHUE
oceli (0GB KHOBOHHO H OJWHAKOBOE JMCTONPOXOM/JEHUE U CXOJHbe
KoMOuHAaNWM), Gojlee WJIW MeHee pasjmianTca no cBoeil ¢opme. ITo
pasauune mcuye3aeT AJA TeJ NpaBuabHodl cuctemsl. OHO m3MeHAETCA
C pasjgumeM TeMIepaTyphl, NOTOMY dTO TOrJa M3MEHSWTCA YIJIH,
I NOTOMY MOeT YBEJWUIMBATHCH W YMEHBIATHCA. 2) 3aKOH U30MOD-
Prox cmeceii. Wsomopdnl cmocobGHB ‘HE TOIBKO 66paaoBaTb Tena

16 Mitscherlich., Sur la relation qui existe entre la forme cristalline
et les proportions chimiques. Ann. d. Chim. et d. Phys., 1820, -XIV, 172.

17 Mitscherlich. Ann. d. Chim. et d. Phys., 1821, XIX, 350.

18 Davy. Elements de Philos. chim. Traduct., 1813, 627.

butauorexa “Pynusepc”



14 Hobasaernus

¢ 6nmskmMu dopmamn (u3oMopdHBIE), HO M BO BCEBO3MOMKHBIX OTHO-
meHnAX 3aMemaTs OpPyr Apyra, nouTu He m3MeHAA GOpMbl; MHAYe:
n3oMopdHBIE Tela BO BCEBO3MOMKHBIX CMeMEHHAX CHOCOOHB 06paso-
BaTh KPUCTAJJB C OCAMM, ONM3KEMH K ocAM obGoumx m3oMOpPHBIX
Ted. 3) 3aKkoH 00uHaKosozo amommozo0 cmpoerus. zomopds um m3o0-
MOpHBIe TeJa HMMeET PaBHOE YHCJIO0 ONMHAKOBHIM 06pa3oM pacImoJo-
JK@HHBIX AaTOMOB, T. €. OJMHAKOBOE AaTOMHOe CTpoeHMme. 4) 3akoH
dumopgrocmu. Ilpm OZWMHAKOBOCTH AaTOMHOIO CTPOEHHA TeJaa SB-
JAIOTCA WHOrAa B PpasjnmyHbx ¢opMmax, No NpudwHe AUMOPHHOCTH.
[Tpnunnoto maomopduoctu npocteix Tea Mitscherlich cumran ogumma-
KoByw ¢opMy HX AaTOMOB, a NPUIMHOIO H3OMOPPHOCTH CJIONKHBIX
TeJ — n3oMopdHOoCTs mpocThX. TakmMm o6pas3oM, u3 m3oMopdaOCTH
M3BECTKOBOrO0 M KeJe3HOro mMNAaTOB MOMKHO 3aKJI0UNTh 00 mM30MOpg-
HOCTH jKeJie3a M KaJbLUdA, 3aKMCH Keje3a M WM3BECTH.

3Hayenne TUX 3aKOHOB JJA yIeHUSA 00 aTOMHOM CTPOEHHH TeJa
A OJaf H3bACHEeHUA COCTaBa MHHEpPAaJbHBIX BEIIECTB OBIJIO B CAMOM
Havaje omeHeno DBepmeamycoM!’, a BHOCJIEICTBUH N HPHWIOKEHO
uM K Oedy. IlepBele TIpHIOKeHUA 3aKOHA M30MOPYHBIX cMecell OBIAN
coenanm H. Rose?® nas mumpoxcena, Bonsdorff’om? nas amdubona u
Wachtmeister’'om? pas rpamartoB. MckyccrBenusie wusoMopdubie
cMecd pACTBOPDUMBIX coJjeil Oz ¢ 00JbOION THIATENBHOCTHIO U3Y-
venst Rammelsberg’om?. Ilpuioskennme 3aKoHa OAMHAKOBOrO AaTOM-
HOrO CTPOEHMA HAamJIo cefe MOYeTHOe MECTO HOPH OIpeleJeHNN K-
BUBAaJEHTA MHOTUX NPOCTBIX TeJ, HalIpUMep MHOIbAKA, THTAHA, UPU-
OuA, najaagus, Oepuimd 2,

19 Berzelius. Pogg. Ann., XII, I. Die Anwendung d. Lothrohrs und
Lehrbuch d. Chem., iibers. Wéhler, 1836, V, 38.

20 H. Rose. Kongl. Vetensckaps Acad. Handb., 1820; Schweigg. Journ.,
XXXV, 66; Gilbert. Ann., LXXII, 51.

21 Bonsdorff. Kongl. Vetenskaps Acad. Handb., 1821, Schweigg. Journ.,
XXXV, 149, Ann. d. Chim. et. d. Phys., XX, I.

2 Trolle—Wachtmeister. Kongl. Vetensckaps Acad. Handb., 1823;
Pogg. Ann., II, I.

22 Rammelsberg. Pogg. Ann, 1854, XCI, 321—354.

2 Berzelius. Lehrbuch d. Chem., iibers. Wohler, 1836, V, 84, 113 etc.
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K. Ilodzomoexa omkpeimus nepuoduueckozo gakona 15

3aBHCUMOCTL M30MOPPHOCTA CJIOKHBIX Ted OT u3oMopdHOCTH
3JEMEeHTAPHHX TeJ HOATBePAUIACh BIOCIEJCTBUA MHOTUMH OTKPBHI-
TUAMU, Hampumep U30MOPPHOCTLIO OKUCH XpOMa C KOPYH[OM, OKUCH
oloBa u TuTaHa B ¢opMme Opykmra®, Jra e 3aBHCUMOCTH [aja
Bo3MOHOCTh Graham'y cocTaBATH CBOI0 ©CTECTBOHHYIO CHCTEMY
npocTeix e ’s,

Nsomopduble Tenma, Kpome cxoictBa B ¢opMe M cocTaBe, OTJIH-
9ai0TCA CXOJCTBOM M BO MHOruX (U3MYECKHX CBOMCTBAX, 4TO 0CO-
feHHO ACHO BUJHO NPM HCKyCCTBeHHBX cMecAx 2. Kenngott? moxa-
3aJ OTHONIeHHMe TBepJocTH m3oMopdubix Tes. Onrudeckme cBOHCTBA
n30MOpPHBIX TeJ TaKe BO MHOINOM CXOJHBI. TakuM ob6pasoM, H30-
Mopdu3M MO3BOAAET COTAACHTH MOpQojoruieckdme, XxmMmuueckume I Pu-
3M9ecKNe NPU3HAKH, T. €. BeleT K eCTeCTBEHHOM CUCTeMe MUHEPAJOB.

III

Ynenbuoie 06'beMbl N30MOP(HBIX TEH,
no mccaenoanmam Komma

Kopp m Schréder nokasanm, uro maomopdubie Tesa mMenT 0aus-
KHe yhelbHble 00beMBI, T. e. YTO H30MOPYU3M ecTh CiaefcTBUE Oin-
30CTH  BEJHYMHB 00BbeMOB, NpPHHAJJIEKANUX  KAKIOMY aTOMY
(t. e. aTomy BMecTe ¢ ero aTMoc(epoil). YdeabHsM o6beMoM (speci-
fisches Volum® nmam  Aequivalentvol®, mam Atomvolum?,

25 Daubrée. Compt. rend., XIX, 227.

26 Graham—Otto's Lehrbuch d. Chem., I, 1844, 646.

27 Kenngolt. Jahrbuch d. geolog. Reichsanst. 1852, 4, 104. Die For-
schritte d. Physik v. Krénig, 1852.

28 H. Kopp. Pogg. Ann., LVI, 371

29 H. Schroder. Pogg. Ann., L, 552.

30 Otto. Graham—Otto’s Lehrbuch d. Chem. I Aufl. Kopp B cBomx nep-
Beix Tpynax: Pogg. Ann. 1831, XLVII, 133. —Liebig. u. Wéhler. Ann.
XXXII, 207; XXXVI, I, Pogg. Ann. u caen. ITpemae APYrux sTo HasBaHUe
ynorpedu:t (dwoma) LII, 243, 262. Dumas. Traite de Chimie appliquee aux
arts (26), 545.
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nnn Molecularvolum ') masmBaloT To oTHOmMeHHEe 00BEMOB, B KaKOM
Tesna B3aMMHO COEAMHAIOTCA. YOeabHbil 00beM paBeH dKBUBAJIEHTY,
JeJeHHOMY Ha yXeJbHBIH Bec, minm eluHmne, AeleHHoir Ha Atomzahl
(amcao arTomos)>2

Ortuocurensso ypeapHsx o06beMoB m3oMmopdubx Tex Homo Bei-
BeJ cleayiomee:

1) Daa wusomopdabIXx Ten (uMelomux Oamsxue QOPMBI U CXOJ-
CTBEHHOE aTOMHOE CTpOeHMe) yHelbHbe O0GbeMb 0oJee WiIM MeHee
Gau3km 33, T. e.: a) DKBHBAJEHTH H30MOPPHBIX TeJ OTHOCATCH MEKIY
co6o10 (mouTm) Kak MX yJeabHHe Beca 33, B) 9KBHBAJEHTH H30MODH-
H5IX TeJ 3aHUMAT NOYTH OAMHAKOBOE NPOCTPAHCTBO M c) Ymciao
aTOMOB B paBHOM o0beMe OQMHAKOBO AasA Ten m3omopduex 3. Bnpo-
9eM, OJauM30CTh yJeNbHHX 00BEMOB He MNOKa3sBaeT eme m3oMopd-
HOCTH.

2) Cpenusas apudMermueckas pasHocThb (T. e. Pa3HOCTh, JeleH-
Hasg Ha NOJYCYMMY) yAeJbHBX 00beMOB M30MOPQHBIX Tel TeM MeHee,
9eM Oawke ¢opms usoMmopdubix Tea . Hanpumep, Has mmaros:

Vaensunit o6vem mas CaC ects 230 u yroa pomGoaapa =

=105°% AV (H=1) 36,8;

YnoenbHHHE o06BeM Ius T]mﬁlﬁ MgC ects 201 m yrom pomGo-
aapa=106°15 AV (H=1) 32,2;

Vaeasaniii o6bvem max MnC ects 200 =m yroa poMbosgpa =
=106°51" AV(H=1) 32,0;

Vaeapumit o6sem gas FeC ecrs 189 m yronm pombosapa =
=107°0" AV (H=1) 30,2;

Vnenvawmit o6sem’ aas MgC ects 178 m yrom pomGosaapa =
=107°2 AV (H=1) 28,6;

3l Berzelius. Jahresbericht, XXII, 5 usw. —Schrdder. Die Mole-
cularvolume d. Chem. Verbindungen, 1843, Mannheim.

32 Leop. Gmelin. Handbuch d. Chem. 4 Aufl., 1843, I, 538 usw.

33 Kopp. Pogg. Ann., 1839, XLVII, 133; Lieb. Ann. 1841, XXXVI, I;
Pogg. Ann., LII, 262. -

3¢ Graham—Ot.o’s Lehrbuch d. Chem I, 1844, 610.

35 Kopp. Pogg. Ann. LII, 262. —Liebig u.Wéhler. Ann., XXXVI, I.
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K. ITodzomoekxa omrpuimus nepuoduueckozo sakoHa 17

Vneasumit o6vem gas ZnC ects 176 @ yrom pombosmpa —
=107° 40’ AV (H=1) 28,1,

T. e. ueM Ooiee yrox pomb6o3zpa, TeM MeHee YIeJbHBIA 00beM.

3) Iloromy maomopduaM He ecTh CBOHCTBO abCOJNIOTHOE, HO JMAIIb
OTHOCHTEJNbHOE, u60 MOKHO pasam4aTh OOJbIMIYI HJIA MEHBLITYIO
6ausocts ¢dopM u yaeabHBXx 00beMoB. C H3MeHEHHeM TeMIEpaTyphHl
usmMeHsercs u QopMa m yJAelbHBIe 00BEMBI, IOTOMY, MOMeT OBITh,
I CYI[eCTBYeT TaKad TeMIepaTypa, IpH KOTOpoil u JopMbl m yreinb-
Hbe 00'BeMBI CTAHOBATCA COBEPIIEHHO ONMHAKOBBIMI.

4) NzoMopdu3M cI0KHBIX TeJ MOMKeT NPoucXourh 6e3 nzomopduama
cocrapamx Bemect. Tak, pyrun (Ti) m onossmmuit kamens (Sn)
pnojiHe u30MOPPHB U UMeloT OJau3Kue yHAeabHsie 00bemb: 120 m
135, HO o0J0BO m THTAaH BOBCe He M3OMOPPHBEI, MGO UX yJelbHBIE
oowemsr cyts 101 wu 57. PasnocTs uxX Tak 3HaudTeJbHA, KAK He
OpIBaeT HUKOTJA HU Yy TeJ AUMOPPHBIX, HH Yy TeJ alJOTPONAYECKUX,
a moroMy AuMOPOHU3M He MOMKeT CJIYKUTh NJSA HU3BACHEHUA 3TOrO
asnenus ¥.

9) Kenngott? moxasax, 9To A1 n30MOPYHBIX Tea TBepHROCTHL 06-
paTHO NponopmuoHajbHA yAedbHBIM o0beMaM. Tak, B pany mmatos

HauboJabmasg TBEPAOCTh NPHHALJIEKHUT OUHKOBOMY, HAMMEHbINAA —
U3BECTKOBOMY HINATY.

v

Taknm o6pasoM, m3omopduaM ecTh 6GamzocTr GopMm
COeAMHEHNE ¢ ONMHAKOBHIM YHCIOM M PAacioJoiKe-
HUeM aTOMOB WM ¢ ONU3KAMH yHKeNbHBMHU OOGbemaMu.

Bce nocnenylomue mcciegoBaHua B oGjgacTy u3oMopduaMa OTHO-
CATCA K TOMY, dYTOOB ONpeNeJuTh K H3BACHUTHL: 1) cTemenn G.nm-
3octu ¢opM, 2) 6amsocTh $opM NPH PA3IUYMU ATOMHOTO CTPOEHHA,

1 3) HepaBeHCTBO HJHM OTHAJEHHOCTb Y/eJbHHX 00beMOB npu 6.m-
30CTH QOPMBI.

3% K opp. Pogg. Ann., LIII, 446.
3 Schr6der. Pogg. Ann., L, 555.

9 IlepHOmHYECKHI B3aKOH
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B rtakoM nopsafke MBl HM3JI0/KUM U3BECTHBIE HAM UCCJeHOBAHUA.

3aMeTuM Npu BTOM, 4TO MBI Ha3biBaeM zomeomopgusmom (homéo-
morphismus) 1) cxomerBo, HO He 0am30cTh (Kak B u3oMopduame)
$opM Hpm CXOACTBe HMJIM mojoGmm cocraBa, 2) O6amsocts ¢GopM mpu
HEOJMHAKOBOCTH AaTOMHOrO CTPOeHHA (T. €. IUCJA U PACNOJIOMKEHUA
aToMoB) u 3) 6am3ocTh HMAM CXONCTBO (OPM UPH OAMHAKOBOCTH
ATOMHOrO CTPOEHMSA, HO HpH OTHAJEHHOCTH YAeJbHBIX 06BHeMOn.

v

Pazamunbie crenenm Gamsoctm ¢opm.
HccaenoBanma Jlopana

Tonbko Teja COBEepPOIEHHO OJHOTO M TOrO jKe 3JeMEeHTapHOro
cocTaBa W NPHATOM NPU OJMHAKOBHIX TeMIeparypax HMeT (XOTb
He BCerJa) COBEePHIEHHO moddecmeeHHy0 KPHCTAJLIudecKyo $opMy,
NpH BCAKOM jKe MajelimeM HM3MeHeHHMH COCTaBa M3MeHAeTcA K ¢opma.
dtor 3akon Haiiy moarsepskmaeTca BO BCeX TmATeJbHEHMNX HOBBIX
uccaegosanuax. IlpuBeneM aBa mpuMepa.

Gt | wgt | et | wa¢ | VEemH. |Vrom pou-

B roprxov mmate 38 . 52,71 33,46 11,13 2,84 2,917 | 106°20
B nmpyrom ropnkom

mparte3d . ., . . .| 052,46 41,16 1,09 541 2,890 | 106°16'
B rTperbeM ropbKOM
mmarte40 . . . . .| 94,02 45,26 0,79 — 2,878 | 106°11’

Hoxkmapos, uccaenyst xpucranamgeckyio gopMmy amatura?l, moka-
3aji, 9r0 INPH BeCcbMa HE3HAUYUTEJbHOM W3MEIeHNN B HeM KOJU-

38 Hirzel. TIopbkuili mrar u3 Trawersella. —Rammelsberg. Hand-
worterbuch d. Ch. M. Supplem. Bd.

3% Otto. I'oppkuit moar u3 Kapnia. Tam xe.

10 Hirzel. Topekuit muar u3 Tiez.

4. KowxwmapoB. Marepua:sl gna vureepa:oruu Poccnm, 9. 1, ctp. 331.
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9ecTBa XJOPa HEKOTOPbe YrJbl M3MEHAITCA CTOJb SCHO, UTO MO-
I'yT NOKAa3aTh KOJMYECTBO XJIOpa, & B 0COGEHHOCTM UPACYTCTBHE HIHU
orcyrcTBue ero. Ecam xaopa Her, T0O HaKJIOHeHHe KOHEYHOW HJIO-
CKOCTM K rpamaM numpamupgsl pasuo 139° 42/)%2 ecam xmop comep-
WuATCA, TO 0HO paBHO 139° 4743 1 139° 54/ 44 B uccmeJOBAaHHABIX KPHCTAJ-
Jax, JONYCKABIMIUX TOYHBIE M3MEPeHUs I10 COBePUMIEHCTBY ILJIOIMANEH.

H3omopgrbie Tena Bcerna MMEIOT HeKOTOPYVIO Pa3HOCTH B opmax,
xor oM u Oam3ku, T. e.: 1) npmmajgmekar K OOHOH @ TO# Ke
KPUCTANIAYIEeCKOH cucTeMe m 2) HMelOT 6JHU3KOe OTHOMEHHMe BEJH-
Y@HBl OCeH.

Tak, maa medesnoro Ojecka a:b:b:b=1,36558:1:1:1, a mas
kopyumga [(41), . 1, crp. 2 m 26]—a:b:b:b=1,36289:1:1:1.

Laurent mokasay, 4To MHOrme Teja HMelOT OJU3KOoe OTHOMeHHE
oceil, CXOHOe aTOMHOe CTPOeHMe U OJuW3KUe yaeJbHBIEe 00BEMB, HO
OTHOCATCS K PpAasIMYHbBIM KpHcTajiandeckuM cumcremam. OH HaszBan
ux napamopguumu. IlepBrie 3ameuamms Laurent’a o6 aTom mpen-
MeTeé OTHOCATCA K IOCJEe[He#l NOoJOBMHE MPOIJOro HecATHIeTHA *,
HO TMoOJHelflmee W3NOKEHMe €ero B3rJAKA HAXOMUTCA B ero mocie
cMepTd m3ganHoOM Tpyae «Meron xmmumy %,

OcuoBanus, nociysuBHine Jlopany NMOBOJOM [AJs BHBONA NOHA-
TUA 0 mapamMopduaMe, H NPHEMEPH €ro CyTh:

1) Ecam pomb6oaap B 105° cumraior maomopdubiM pomGo3ApPy
B 107° uau 108°, xorma B Takmx GopMax ABJIAIOTCA Teja CXOIHOTO
cocTaBa, TO IOYEeMY jKe NpH NOR0OHOM e CXOACTBe COCTaBa He
cautaior pomGoaap B 92° mam 91° wusomopdpumM Ky6y, T. e. pombo-
anpy B 90°?

2 Hoxmaposn. Dropamarur u3 Eperdpmaepciopda um ma usyMpyHHBIX
Komeif oxono Exarepumrbypra. Tam e, crp. 326.

4 Koxmapos: Anarur 13 fOmmiia B Vcnamnm. Tam ke, crp. 326.

4 HorxmapoB. AmatuT M3 AXMaroBCKO# KOmM M H3 OKpecTHOCTed Jla-
xypckoro osepa. Tam ke, cTp. 326.

4 Laurent. Compt. rend. d. trav. d. Chim. par Gerhardt et Laurent,
I, 1849, 33; Compt. rend. d. I’Acad. d. Science. XXIII, 267; XXVI, 632;
XXVII, 134. Berzelius. Jahresber. XXVI, 53, 1849, 17.

46 Auguste Laurent. Methode d. Chimie, 1854.

2*
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20 . Jlo6asrenus

2) Baudrimont, Breithaupt u Zippe nokasaim, 4To yroua m3BecT-
KOBOIO INAaTa IOJBEPKEeH U3MEHEHUAM B HECKOJBKO CeKyH],
a Nickles¥ pokasan, 9ro yroa poMmOuueckoil mnpusmbl bimalate
d’ammoniaque (kuciaoro AGJIOYHOKMCJIOrO aMMHaKa) U3MEHAETCS OT
70°55 gno 73°. Ecau BO3MOMKHO TaKoe M3MeHeHHe MIJA TeJ COBep-
MEeHHO OJHOTO M TOTO Ke COCTaBa, TO IOYeMY e MJIA H30MOPPHBHIX
TeJ He NPeJNOJIOKUTh ele GojabImeil M3MeHIMBOCTH (OPMHBI, C COXpa-
HeHNeM IPEKHEer0o KPUCTAJLINIeCKOro THIA NpPU H3MEHEHHH CUCTeMBI?

3) Pasamunbie Me30THNBI, WMMes OuYeHb CXOAHBIN COCTAB, OTHO-
CATCA K DPa3JHYHBIM KPUCTAJJIHIGCKMM CUCTEeMaM, HO IMEJOT OUeHb
6am3kne Yrjbl, M3 9ero MOMKHO CYAMTH 00 OJAUMHAKOBOCTH UX KPH-
cranamueckoro tmna. Mesolit npuHamIeXuT K KBagpaTHON cHcTeMe,
t. e. yroa ero mpmambel =90° Natrolith— k pombugeckoil cucrteme
m yron upmaMmbel = 91°41’; Scolezit (mo Rose) k MonokaumHO3[pUUEC-
xoit m yroa mpuambl — 91°3Y (a G, T. e. HakIOHeHme oceil, — 90° 54/).
Ceepx Toro, Laurent mamepus B poMOmiIeckoM Me3oTHne u3 Auvergne
yroa npusmel 90°49, a y mpyroro orryna ke 92°45 u u3 Feroe 90°0'.

4) Ranmcras, uam 0GB KHOBeHHAA CEeJNTPA KPUCTAJNIU3YeTCS POM-
6ugeckumu upuamamm B 119°, HaTpmcras cemutpa pombosapaMé I
npusmamMu B 120°. HoMOmuamua npuaMbl nepBoil cosM ¢ MHUKPONMHA-
xonmaoM oo P oo P oo Becbma Gamska K npusMe Btopoi. Ilo onmitam
Beudant’a cMemauBBi#l pacTBOp 00eMX COJIeil NPH U3BECTHHIX YCJO-
BAAX BHIEJAET KajameTylo ceautpy B npusmax ot 119° mo 120°.

5) NiS+ 7H kpucranansyeTcs oGbKHOBEHHO POMGHYECKIMA TPH3-
MaMm, yroa Kotopwmx 6amsok k 90°, u torma usomopden MgS - 7H
(90° 38" u ZnS+7H (90°42"). Bce atu conm ONTHYECKHA HABYOCHBI:
Nickles noaywmn NiS-47H onTumuecknm oZHOOCHBIME KBAIpaTHBIMU
NpHA3MaMH.

6) Pasteur® mames, 4To BHHHOKAMEHHOKHCJHE COJA JAIOT APYT
¢ Apyrom m3oMopdubie CMECH, XOTH OTHOCATCA K KBAaJpPATHOM, POM-

47 Nickles. Ann. d. Chim. et d. Phys., XXII, 28, 31, 37; XXIII, 104;
Compt rend. d. I’Acad., XXVII, 270.

48 Pasteur. Compt: rend. d. I’Acad., XXXVI, 535, XXVII, 367; Ann.
d. Chim. et Phys., XXIV, 442.
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OuuecKkoi M MOHOKIMHOBAPUYECKO# cmcremaM. (DOpMB MOHOKJIMHO-
BAPUUYECKNX COJIell, BOpPOYeM, OUEHb OJH3KM K POMOMYECKUM M KBaj-
pPaATHBIM, Pa3HOCTh YrJOB COOTBETCTBYOMMUX .opM OGBHKHOBEHHO He
npeBsimaer 2—3°.

7) Naphthosequadrichlorir C**H’Cl1+-Cl* (no Laurent’y le bich-
lorure de mnaphtaline chlorée CH’Cl--Cl*) us cnuprosoro pac-
TBOPA BHIAEJNAETCA MOHOKJIMHODAPUIECKAME IpA3MaMu, a u3 adup-
HOro pacTBopa pomMOHYecKUMH, OCHOBAHME KOTOPHIX paBHO OCHOBA-
uuio MoHokamHosnpudeckux. Naphtaline quadrichloriire C?°H8 - Cl*
(le bichlorure de naphtaline C!H84 Cl* Laurent’a) Bo Bcex cBoii-
CTBaX CXOMeH ¢ mpeAsAymuM, @ ero opMa odeHb OJM3KA K MOHO-
KIMHO3APUIeCKOM ¢opMe NpPeANIECTBOBABIIOr0 COENUHEHUSA, XOTH M
OTHOCUTCA K TPUKJINHOIAPUYECKON cuCTeMe.

8) CaW u PbW NpHHEALJIEKAT K KBaJpPAaTHOM cucTeMe, a BoJbdpam
RW ¥ MoHOKINHOBIpHIECKOH, HO YIJAB COOTBETCTBYIOMUX (OpM
JOBOJNBHO OJU3KIH.

9) Taycmanur MnMn xBampatmoit m MaruTHBI skenesnak FeFe
NpaBUJbLHONE CHCTeMbl HAXOJATCHA B TAKOM K€ OTHONIEHUH.

10) Heusser # nonyunn muMmonnokmcamii ammmak Am2Ci’ m3 kmec-
JOTO PAacTBOpPa pOMOMUECKMMU, U3 CPeJHEro — MOHOKJIMHOJIpHYe-
CKIMHI NpPU3MaMH, ¢ OJMHAKOBBIM MOYTH OTHONIEHHEM OCeil.

11) Laurent® zamermu, d9ro oGe ¢opMbl AAMOPPHBIX TeJ HMEIOT
HEKOTOpOe CXOACTBO. IIpmaMBl M3BECTKOBOIO M APYIHX YIJIEKHCJIBIX
mnaros pasuasl 120°, a BaC —118°57, $rC—118°30/, PbC — 11700’
n CaC—116° 16

12) Pasteur mamen®, d9To KpHCTAJJH CepHl, BhJelA0mMelcs n3
BechMa €Ja60ro X0JOMHOIO0 PacTBOpa CEPHHUCTOrO yriepoja, comepsKar
eMHOBPEMEHHO KOMOWMHANMI0O POMOHIOCKMX M MOHOKJIHMHO3APAIeCKHX
$opM cepsl, OGBIKHOBEHHO ABIAIOIMUXCH OTHeJIBHO.

13) B 1848 r. Pasteur msnoxun Teopuio cxojcTBa obeux ¢opm

49 Heusser. Pogg. Ann., 1853, LXXXVIII, 121.

5% Laurent. Compt. rend. d. I’Acad., XXVI, 632.

5. Pasteur. Note dur la cristallisation du soufre; Compt. rend., XXVI,
48; Ann. d. Chim. et Phys., XXIV, 459; Pogg. Ann., LXXIV, 9.
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aumopdusix Ten*:. IlpmMepnt ToMy MBI Bufgenm yiKe mom NeNe 4, 7,
5, 10, 11 = 12.

HOasg pomGuaeckoit cepst — yroa npusMmer 101°58', npyrue yrast —
128°0" m 134°56'.

Haa MoHokImHOsApMYecKoidr cepml yroa mupuaMmsl 90° 32/, coort-
BercTBylomme — 127° 58 m 135°9’.

Hua msBecrkoBoro mmara yrox npusmbl 120°, pomGoaap 108° 5.

HOna apparommra yroa npmaMmbl 116°16', pomGoagp 105°4/, no
suuuciennio Pasteur’a.

Henesuntit 61eck umeer pomGoaap B 86°.

. UckyccrBenno Fe mupapmabmoit cmeremsr — 90°, 1. e. ky6. @uS
BHUKMCJIeHHHA yrox poMmboaapa 92°50' B MegmoMm Gaecke. €uS mpa-
BUJIBHOM cucTeMsl yroa Ky6a 90° — mcKyccTBeHHO.

Taxkmm o6pa3oM, AEMOpPdHBIE Teja UMEIOT TOMJECTBeHHBIN COCTaB,
¢XOOHBIe CBOWcTBA, OJM3KMe yAeJbHBE O00BeMB W CXOAHble (mapa-
mopduere) dopmel. IHOrga, npm HEW3MeHHOCTH cCOcTaBa, gopMa maMe-
HAeTcsA eme MeHee, weM npu gumopdusme (Ne 2). Hrowoudemopgus-
mom Laurent nHasBan sABJeHMe NPaBHIX © JEBHX TIeMUIPAISCKHUX
dopM Ha d¢opMax OJHOrO m TOrO e Teja. llpm aToM, CTOJL HE3HA-
YETEJbHOM H3MeHeHAM (POpPM yIKe H3MEHAITCA HEKOTODPHIe CBOWCTBA,
0COGeHHO ONTHMYECKHe, HANIPHMep y KBapia C TPUCOHAJLHBIM Tpane-

O3/IPOM rm—l;n 11 C"izn, y acide dextroracemique (Weinsteinsdure)

u acide lévoracemique (Traubenséure)®®. Upes aro onpaspgeiBaeTcA
n3raay Graham’a’, uro Bcakoe wusMeneHue (OPMBI, Ja)Ke Malei-
mee, CymeCTBYyeT He MHA4Ye, KAK C H3MeHEHMeM B CBOWCTBaxX, Jaxe
NOATBEPKIAeTCA 0 HeKOoTOpoll cremenm 3akoH Hailiy o mocrogncTBe
$opM npm HeusMeHHOCTH cocTaBa. llocaexmmee Tem G§oaee moAaTBEp-
Iaercsa, 9ro Laurent® mokasan c¢xoXcTBO (OPM HEKOTOPHX M30-

52 Pasteur. Rechrches sur le dimorphisme, 20 Mars 1848; Compt. rend.,
XXVI, 353; Ann. d. Chim. et Phys., XXIII, 204, 267.

53Pasteur. Ann. d. Chim. et Phys., (3), XXIV, 442.

5 Graham. Pogg. Ann. XLVIII, 344.

5 Laurent. Compt. rend. d. 1’Acad. XXIII, 1846, 811.
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MEpPHHIX TeJ (HampmMep, MeTaJeNTHYeCKNX MNPOAYKTOB Hadraimua o
IUHXOHWHA), 9TO W Ha3Bax oH Isoméromorphisme.

3ameruM 3mech, 9to Laurent nassag mumopduaM maum nmapamop-
$usaM Ten TOKAECTBEHHOro cocTaBa ma3oguMopduamom, a Delafosse
Ha3Baad napamMopdusm plésiomorphisme’om, HO 0ba Ha3zBaHUA Kak
N3NIUOIHAEe He yTBEPAMJIUCH B HaykKe.

Ilapamopgusm kak ocobeHHBIH BUX romeomMopdmama ecThb nomobme
UJIA CXONCTBO PA3HOCUCTEeMHBIX JOPM Tell, HMEIIUX OJUHAKOBOE IHCJIO
U PaCHOJIOYKEeHUEe AaTOMOB M OOBIKHOBEHIO GJIU3KHE yHeJbHBEe 00BeMbI,

Laurent 5 3aMeTmJ, 9T0 9aCTO NPM 3HAYUTENHHOM pasamaau GopM,
HO0 OpE HEKOTOPOM CXOACTBe €OCTaBa OAMH WJM HECKOJbKO YrJioB
ocTalTCA NOCTOAHHKMHU, 9TO ® HasBaHo Laurent’oM zemumopgus-
mom. Hanpumep:

1) Bichlorure de naphtaline C*HB8Cl* m bichlorure de naphtaline
bromochloré C?*H®Br?, Cl* mmeor noBoNbHO Hajexkwme ¢OPMBI, HO
yroa mpuaMmbl mepsoro pased 109°, a sroporo 110°.

2) Nickles nonaraer, 4TO0 BCe COJMM OXHOrO M TOTO ;Ke OpraHM-
qeckoro ocuoBanua remumopdus 8, Hanpumep, coaum ramxokons He
un3omMopdubl, 160 oTHOmenue oceil:

a b c
wP: oo P c=132°
CeprOKmCABI raukokoas . . . . .0,4244:0,3707: 1, no

P :wPo =125°10;

A30THOKMCIBHA MIMKOKOAb . . . .3.4122:2,9687:1, =Ho

wwP:ooPoo=126°1Y;

IllaBenesokmcan i ramkokoanr . . . 3,0715:2.792:1, =o

wP: oo P oco=132%

X10pncTOBOXOPOAHBIE ramkokoabs . 1,7929:1,557:1, wo
3) llaBeneBokucabiii MeTHJAbAMHH mHMeeT yroa npmambr 131°20/,

58Delafosse. Compt. rend. d. I’Acad. XXXII, 535.

57 Laurent. Compt. rend. d. I’Acad., XXVII, 134.

%8 Nickles. Compt. rend. d. trav. d. Chim. par Gerhardt et Laurent,
1849, 256. —Gerhardt. Traité de Chimie organique, I, 219.
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a xJaopmcToBOJOponEb Mermapammua 132°0/, mexnmy Tem ¢opMbl mx
O4YeHb Pa3JUYHBHI.

4) Nickles nymaer Takke®®, 4910 M BCe COJU I'OMOJOTHYECKHAX
(PKEpHBIX) KHCJIOT reMuMOpHB [gajke NPH Pas3IMIHOM COMAEPKAHAA
KPHCTaNAM3aIMOEHONA BOJIHI.

O) Bopgumit napaTyHrcTeHOBHI HaTp M BOAHAA HABOMHAA COJb
HaTpa ¥ Kajam no Laurent’y Taxske remumopdus &,

6) Laurent cumraer Bce MeTajenTMyeckme NPOAYKTH Hadranusa
reMuMopQHBI MA.

TakmM o06pasoM, Npu CpPaBHEHWM ABYX TeJ M0 pasiudumio (U o)
oam3ocT POPM MOKHO DPa3JMIUThH TeJja:

1) AGcomotHO TOX- ) JIBa ¢ coBepmIeHHO TOMX-
IeCTBeHHBI® TeCTBEHHBIM OTHOIIe-
2) UkonounemopduEe HEeM ocei

Tpu odnocucmenm-

3) C Gauskumu ¢op- sle

MaMu (DpU U30MOP-

¢$nsme)
4) Co cxogaeimu ¢op- | T'pu pasnocucmenm flsa ¢ ornomeruem oceit
OIU3KHUM
mamu (mpm mapa- Hble WU 0JHOCH-
mopdusme) CTeMHBIE, HO C
HdBa ¢ pasiaugHBIM OT-
5) 'emumopdusie ganrekumu  Qop- N
HOIMeHHEeM oceit
6) AGcoaoTHO pasHbIe MaMu
VI
Bamsocts ¢opM nmpm pa3amumdm aTOMHOTO CTPOEHHA.
Dakrsl

1. Ouenp Gumskme ¢opMbl rexcoronanpEoil cmcrems: Schwefel-
nickel NiS mam Ni%S?, Kupfernickel Ni2As u Antimonnickel Ni2Sbh 6!,

59Nicklés et Marignac. Archiv. d. scienc. phys. et natur. Geneve,
XII, 236.

60 Laurent. Ann. d. Chim. et Phys., (3), XXI, 61.

61l Graham-0tto. Lehrbuch d. Chem., 1844, 1, 619.
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2. TlpaBuapHOit cumcTembl: cepHB koauemam FeS?, Speisekobalt
CoAs, Kobaltglanz CoAs -} CoS?, Nickelglanz NiAs - NiS?* m Nickel-
antimonglanz NiSb 4 NiS?. IlokaswmBaior m3omopdrocth RS? ¢ RAs
n RSb®,

3. Pom6uueckoit cuctembi: Speerkies maum Markasit FeS2a:b:c—=
=1:0,75:1,18 u Arsenkies FeS*} FeAs a:b:c=1:0,68:1,19.

4. PoMOuueckoidl cmCcTeMbl COBEPIIEHHO NOYTH OJMHAKOBHIX M3Me-
penmii: Kupferglanz Cu?S u Silberkupferglanz Cu®S 4 AgS.

5. S Ilpasuabuoit cucremsi: nckyccrsensas Cu?S*® u Silberglanz
AgS.

7. PoMOudecKkoit cHCTEeMBbI : CeJIUTPA KN woP=119°, P oo =110° n
apparonur CaC oo P=116°16', P co = 108°27" %, )

8. PomGoanxpuueckoii cucreMmb: kKybugeckas ceJmrpa NaN —R =
= 106°30/, kaamctasg ceanTpa KN — R =106°36/% u m3BecTKOBHIi
mnar CaC—R =105, ~

9. Pom6uueckoit cucrembi: BaMn, NaS u AgS%, NaMnO* m Na2SO*.

10. K u Am (-NH'O) msomopdum, uro BumHO u3 H30oMOpPum3Ma
UX CepHO-, XPOMOBO- U Aa30THOKHCIBIX cOJell, a TaKKe M3 B3aNM-
110r0 3aMeIeHuA B KBaclaX M APYCAX NBOMHBIX COJAX.

11. Xnaop msomopden cunepony (Cyan), 1. e. Cl m C2N, wuro
BAJHO U3 romeoniopflmaMa HgCl u HgCy, KCl m KCy (ctp. 83).

12. Xuumr Ch=C2®H®“NO? maomoppen xamm K, uro Bmaso us

romeomopduoctu kanucthix KS + FeS?-24H u xunnpix ChS 4 FeS® 4~
-+ 24H xBacmos %

62 Rammelsberg. Lehrbuch d. Stéchiometrie, c. 241 u. sw.
63 G.Rose, Mitscherlich?®l,

64 Mitscherlich. Ann. d. Chim. et Phys., XXIV.

65 Schaffgotsch. Pogg. Ann., XLVIII, 353.

6 Frankenheim. Pogg. Ann., XL, 447.

67 Wills.
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13. OJxBuBasenT BOmopoga m3omopden oksmBasedty NO?¢, uro
Buguo m3 romeoMopdmoctn Nitrophenesidure C2H30 - H u Nitrophe-
nissaure C**H?0 - HO . 2NO*

3NO¢*

14. MoHOKINHOBAPUUECKOH CcuCTEMB OJM3KNX N3MepeHMii: essig-
sdures Kupferoxyd CuO, C!H*O* um butterrsaures Kupferoxyd CuO,
CBHBO* 89,

15. Nicklés et Marignac™ mnoxarawoT, 49ro Bce COJH FKUPHBIX
kuciaor (acides homologues par Laurent C»H2r(Q*) romeoMopdubl mau
coflepsKaT OJUHAKOBOE KOJHMYECTBO KPHUCTAJIN3AMUOHHON BOHI.

16. Oxalsaures Aethylamin C!H’NH2?, C20°® wu oxalsaures Me-
thylamin C*H3NH?, C?0° umerwor 61n3kue ¢gopmer 7.

17. PombGoagpnueckoif cucTteMbl BecbMa Gau3KUX (GOPM: KOPYH[
A1 (R =8604), Ilmenit FeTi, Titaneisen nTi-+ mFe (R or 85°40' no
86°107).

18. Monokaunoanpuueckoit cmcreMsr Gamaxux ¢opm: > Kobalt-
bliithe Co%As--6H™, P=118°23 u Vivianit P=119°4. Cocran mo-
cleJHero B YMCTOM COCTOSHHMU €CTh Fe313+8H 7 pgHorga e B CO-
enmuennu ¢ Fe’P? 4 8H? mum 2(FedP?+ 13H) ™,

19. MoHOKIMHOSAPMYECKONH CHCTEMBbl ¢ OMUHAKOBBIM JUCTOIPO-
xompenmeM m Gamskmmm dopmamu:”? Spodumen (Triphan) Li3Si? -
+ 4A1512 (0P =87°) u nupokcen R3Si2™ (coP = 87°6").

68 Laurent %6,

69 Lier. Erdmann, Journ. f. pract. Chem., XLVI, 18.

0 Nickleset Marignac. Arch. d. Sc. phys. et natur. Genéve, XII,
236.

L Nickles8.

72 G. Rose. Elemente der Kristallographie, 169.

7 Buchholz, Berzelius, Kersten.

4 Kobell.

7% Rammelsberg. Vivianit v. Bodenmais und New-Jersey.

76 H. Struve. Vivianit v. Kertsch. Bull. phys.-mat. Acad. Petersb.,
1855, XIX, 168.

77 Naumann. Elemente der Minéralogie.
7 Dana, Silliman, Amer. Journ. (2), XV, 278.
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20. Texcaronaupnoit cmcremsi: Eudilyt R3Si2 | ZrSi2—P:OP=
—148°38/, 2P : OP = 129°21', Beryll (Be 4 A1) Si2— P : OP = 150°3,
2P : OP =130°57' u Dioptas Cu3Si2+3H—P : OP — 148°38',2P : OP =
=129°21'7,

21. PomGoaapumaeckoit cucremsi: Willemit Zn3Si— R=115° n
Phenolit BeSi— R =116°40'".

22. Leucit K3Si? 4 3X1Si% umeer ogumarosyo ¢gopmy ¢ Analcim’ oM
Na3Si? 4 341512+ 6H, xors n oTamuaercs MO COMEPKAHUIO BOIHI.

23. Ksacns, kpoMe oGsikHOBemHOro cocraBa RS+ RS+ 24H, ab-
JA0TCA B TOi e gopme m npu cocraBe 3RS-|- 2R3 12HS, FeS |

—116°, o P o0 : P co = 130948’ 8,

25. KsapgpatHoit cmcrembr a:b=1:0,4393, Skapolit R3Si®-|
-+ 241Si, Meyonit Ca®Si-2A1Si m Wernetit Ca3Si-|- 3A1Si%.

26. Pombmueckoit cmcremm a:b:c=1:0,4734:0,6856, coP —=
— 129920/ — paznmunsie copra craBpoamra: K251, R3Si2 m RSSitss.

27. PombGoagpuueckoit cmcremnl a:b=1:0,4476, R : R =133°8"'—
pasimunbie BEAH Typmaimma: R3Si%- 3RSi, R3Sz 4RSI, R3Sz
- 6RSi, RS14- 3RS n RSi-|-4RSis%,

7 D ana. Sillim. Amer. Journ.

80 Scacchi mamen kBacmet B Solfatara B Puzzoli; amanus Dufrenois; Ram-
.elsb. Handwdrterb.

8l Silliman. Kpacou u3 oxpecrrocreir ozepa Urmia B Ilepcun. — D ana.
Mineralogy, 226.

82 Thomson. Kpacuu m3 IOsxr0ro Ilepy. Erdm. Journ. f. pract. Chem.,
XXXI, 498; Rammelsb. Handworterb.

8 Hayes. Hpacum u3 Jquique B IOxknoit Amepnke. Berzelius Jahreshe-
richt, XXV, 394.

8¢ Kokscharow. Verhandl. d. Kaiserl. Mineral. Gesellsch., St. Petersb.,
1847.

8% Rammelsberg. II Supplement zum Handw 6rt. d. Chem., Theil
d. Mineral., 135. — Hermann. Bull. dela Societe natural. d. Moscou, 1852, I,

86 Rammelsberg. Lehrbuch d. Krystallkunde. Berlin, 1852.
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28. Pombmuecknmm npuamamu 91°30° pasnuunsie aHAady3UTHI:
Al“Si:’, Q”Si’, stiz 86 Q”Sﬂiw,

29. Mosokamsoaapndeckoil cucreMel ¢ Gauskumm Qopmamn: Ga-

dolinit 8. R3Si?, Datolit 3CaSi- B - H3Si, Sphen CaSi- CaTid u
Euclas R4Sis.

30. Pom6uueckumm mupmamamm B 120° (Breithaupt’y 119°10')
B kombunanuu ¢ OP, co P oo moo P co: Cordierit R3SiZ—|— 3AISi m As-
pasiolith, naxonamuiica B HopBeruu 6auz Kragero m copepmamuit
no asammsy Scheerer’a®; Al 32, 38/, Mg 8,01°/,, Fe 3,34%, =n
H 6,739/, aro Gamxe Bcero k dopmyne 3RSi-4A1Si--5H.

31. Pombuuecknmm npusmamu — 130°2’ B koMm6GuHamunm ¢ oo P co u
o P o : Olivin (Chrisolit. Peridot) R3Si® u cepnemtmu n3 Snarum®,
Monzoniberge (8 Tupoae), Jefferson— James und Lawrence —
County® m ¢ Ypana®. Cocras cepunexTuna®® OumKe Bcero nogxo-
OAT K 2Mg3SiZ+3MgH2, HO MHOrAa B cepneHTuHe OT 4 mo 219/,
BOJIHI.

32. B cocraBe nmpokcenoB R3Si? 3aMeuaeTcs M3MeHUmBOe CO-
mep:KaH@e BOJAB H TJanHO3eMa 0e3 m3MeHeHHA QOPMBI.

33. To e camoe JOJKHO 3aMeTuTh u 06 amdmboaax RISid.

34. Muorue mmuepaasi, coxpaHfadg ¢(opMmMy, 3HAUATENbHO H3Me-
HAIOTCA B COCTaBe, KOTOPHINI B TAKOM cJydae TPYAHO NOJXOMUT IOJ
o0menpuHATbHIE XUMHIeCKHe (OPMYHbl: HANpAMep, COPTHL CJIOAHI,
TaJbKa, aHTOQUJJIATA, JKAPOBHKA, NEHKU, MUJJepUInaTa, XJODPHTA,.
NUpaprujjinTa U 3CMapKATa H [Ip.

87 Dana. Sillim. Amer. Journ. (2), XVI, 96; XVII, 215.

88 Scheerer. Ofversight of K. Veten. Akad. Férbhandl., III, 26; Pogg.
Ann., 1846, XLVIII, 319.

8 Berzelius. Klaproth, Stromeyer u. Walmstedt.

9 Quenstedt. Pogg. Ann., XXXVI, 370.

91 D ana. Mineralogy, 309.

92 Hermann. Erdm. Journ. f. pract. Chem., XLVI, 222.

98 Rammelsberg. III Supplem. zum Handwért. d. Chem. Theil
d. Mineral., 110.
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35. KBagpaTHoil cucTeMsl Ganm3Kkmx wuaMepenmii: amaras Ti, rayc-
maraT MnMn u xkamomenr HgCl?.

36. Kmagpatuoit cmcremsr Oamakux ¢opm: Gpaymur Mn m Men-
nbelil KomgemaH CuS - FeS3 9,

37. MoOHOKJIUHOZPUIECKOW CHCTEMBI: AaBIUT, HJIU NHUPOKCeH,
RS, C=174° a:b:c¢=1,095:1:0,591; co P 87°¢', P =120°29'
u Borax NaB2410H, C=731/2°, a:b:c¢=1,100:1:0,563;
co P=287°, P=120°",

38. Tpasuabuoii cmeremsr PbN w PbN + H %,

39. Zweifach schwefelsaures Kali KS-4-HS=z5 pomGuueckoii
¢gopme romeoMopdHO mpupofHoil poMmOudeckoil cepe S, a B MOHOKJIH-
HO3[PUYECKONA — UCKYCCTBEHHOR MOHOKJIMHO3LPUIECKON cepe U IO-
nesomy mmaty RSi - RS,

40. PomGmueckoit cucTeMb — cypbMaHOil 6aeck SbS3, co P =90°45’
u MgS47H, coP =90°38 ™.

41. Laurent® cunraer, 4to Bce Tesa mo ¢opmyJam: R, R, B
RR, RS, RS, RS? u RS 4+ RS — napamop¢usl, T. e. AMEIOT CXOJCTBEH-
geie gopMel. Onguu npuHafJeMaT K NpPAaBUJBHON CHCTEMe: Mg, Ni,
Cu, Mglﬂ, anﬂ, FeFe, Ri3? (¢pankiansuUT), R (xpomucToe Keeso),
€u, MnS, PbS, ZnS, AgS, €uS, CoS -} CoS?, €uS 4-2FeS (xyban);
CuS +- 2PbS; npyrume k xBagparsoii: Mn, MnMn, pomGugeckoii AlH,
Bedl, EeH, MnH, CuS, BiS? GuS -} AgS u pomGoampmueckoit Al, Fe,
€r, xTi+y Fe, NiS, Pb, Ca, H, MgH, CuS u CdS. (I[arars m3 sToii
rnaBel Mbl Oymem maobpakars [VI, Ne).

VIl

Banzocres ¢opm npm pasamdmm aTOMHOrO CTPOEHMA.
Teopun mocaenosareneit Mitscherlich’a

IIprpepsxmBasice Mitscherlich’oBa 3akoHa 06 oZMHAKOBOCTH aTOM-
Horo crpoenua npm 6aumsoctm ¢opm, Berzelius® u mumorume npyrme
9% Kobell.

9% Nickles. Erdm. Journ. f. pract. Chem., XLV, 374.
9% Laurent. Compt. rend. d. I’Acad., XXVII, 13448,
97 Berzelius. Lehrbuch d. Chem.
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npexjarajd [eJATh IOINOJAM IIAH HEKOTOPBHIX IPOCTHIX TeJj, Kabbr
n3bACHUTH roMeoMopdmam muormx texr [VI, NeNe 1, 23, 4, 5 n 6]
OJIMHAKOBOCTHI0 ATOMHOrO CTPoeHHUA. [[efCTBATENHHO CTOUT pasfe-
JATH SKBHBAlEHT CIOPbMBl M MBIIMbAKA IONCJAaM, 9T00 W3BACHUTH
ONMHAKOBOCTHI0O ATOMHOTO CTpPOGHHA BCe cilydam romeomopduama,
rpe 2S zamemaor Sb m As, kaxk, HanpuMmep, B NiS u Ni*As =u ap.
[VI, NeNe 1, 2 m 3]. Touno takum ke o0pasoM, pas[eiMBOIA DKBH-
BaJenT cepebpa momoJjaM, usbgcuum VI, NeNe 4 m 5, a pasmenmsmu
Cl momomam — VI, Ne 6. Urax, moJsKHO pasfge]dTh IONOJAM BKBU-
BajeHTsl As, Sb, Ag m Cl. 9toro genenma Tpefyer He ONMH B3aKOH
OJMHAKOBOCTH AaTOMHOTO CTPOEHHs, HO TAaKKe M CPABHEHHE YIeJb—
HOW TENIOeMKOCTM BKBUBAJEHTA 3TUX Ted C YAeJbHOI TeIJIOeM-
KOCTBIO APYrUX NPOCTBIX Tej, a AJA cepbl ¥ MBIIIbAKA W yAeIbHB €&
obbemsr mx mapoB [(61), 1—484, 489, 513]. Ilpm menenum skBHBa-
aentoB As, Ag m Cl momxsHO pasgennTs TakKe W DKBUBAJEHTH
J, Br, F, H, K, Na, Am, N nonojsamM, mGo nepBsie TpPH 3JeMeHTa
BO MHOTHUX COeJUHEHMAX MN30MOPPHBI NOCHETHUM, HO TOCAA HApPy-
MATCH BHIATPHIOI B COTJANIEHAN YAEJNbHOH TENJIOEMKOCTH M YHReJb-
HOTrO o6beMa NapoB, a NOTOMY NOHOOHOe [elieHme, NPUHOCH TOJBKO
9acTHYI0 BHITOAY, He MOLJO BHOJHEe YTBEPAUTHCA B Hayke.

HOna n3sacHenus romeoMopdmaMa KN u CalC VI, NeNe 7, 8)
G. Schaffgotsch % npuummaer teopmio (Wasserstoffsidure) sBomopoausix
KHCJIOT @ meiur momnosam sksuBajentst K, Na, Ag m N, u6o Torpa
romeoMopduaM 06OUX COeJUHOHMIl H3BACHAETCA KakK mM30MopuaMm:
KNO? (KO, NO?, K20, N20°=2KNO?% u CaCO3.

C mpyroit cropomm, Clarke®, npmumMas TakKe TEOpPHI0 BOIO-
POXHBIX KHCJIOT, HNpefJaraer He pasleldATb, a YIBOUTH 9KBHBAJEHT bl
Na u Ag (a moromy m K um Am), nabGsl m3BACHATH roMeomopdmanm

NaS8 m BaMn [VI, M\ 9], moTomy uro Torga cocTaB Ha3BAaHHMX CO-
aeit 6ymer cxomcrsennnii Na, S?0% u Ba, Mn208.

98 Graf Franz Schaffgotsch. Pogg. Ann., 1839, XXVIII, 335.
99 Clarke B guccepranue On a difficulty in isomorphism etc.
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9TA TPU NOUBITKA IOKA3BIBAIOT CTPEeMJEHHEe COrJaCUTh COCTAB
roMmeoMopdEBIX Ted ¢ 3akomamm Mitscherlich’a, o onm, ¢ opmHo#
CTOPOHHM, ABHO NpoTHBOpPedat Apyr apyry (reopmm Schaffgotsch’a u
Clarke), ¢ apyroii cTOpOHBI, BJIeKYT H3MeHeHHe BeJIMYMHB DKBUBA-
JeHTa MHOTHX APYrdX INPOCTHIX TeJ W TeM YHAYTOMKAIT MNpefloJa-
raeMyimo BBHITOXY.

Huna m3vacHenus usomoppumama K mw NH* [VI, Ne 10], C1 = CN

[VI, o 11], K = ¢h [VI, Ne 12], H n NO* [VI, Ne 13] u papyrux
nocieqoBateam Mitscherlich’a npusmHamoT Teopum CJIOKHBIX paguKa-
JI0B, CHOCOOHBIX 3aMEHATH NPOCTHE TeJa.

T'omeomopdusM Muormx mumepanos, Hanpumep Cordierit’a u As-
pasidolith’a [VI, Ne 30], cepuentura m oaumBmua [VI, No 3110, 1t
pasimume B cOcTaBe OJQHOro u TOro ke mmuepaaa [VI, NaNe 17,
18, 26, 28, 33, 34] crapanuch 00BACHUTH COMHEHUEM B TOYHOCTHU
aHaJIn30B, NPOUCHIEIMUMA B NPAPONe H3MeHeHHWSAMH cocTaBa (nceii-
1oMOPPHU3MOM) U MEXaHHYEeCKHMH IPHMECAMH.

Haxonen, mMuorme ciydam romeomopduamMa CUATANUCH [EJOM He-
nouatrHoit caygaitsoctu [VI, NeNe 36, 39] mam ux ocraBasnu 6Ge3
BHUMAHWUA KAaK CJyd4ad, OKUMAWIIUe HOBbX 0Go0meHmit u Teopuii.

VIII

Banzocts ¢opM mpm pasiamumm aTOMHOIO CTPOEHHSA.
Ionmmepubiii m3omoppmam Scheerer’a
n rerepomepublii Hermann’a

Habmonaa romeomopduaM, Scheerer npmmes K 3aKJIOYeHHIO, 9TO
He TOIBKO OJMH aTOM (KBHBAJIGHT) KAaKOTO-IMO0 Teja MOMKeT 3aMe-
HATb aTOM JPYTOro Teja, He M3MeHAA GopMBI, HO BOOOImeE m aTOMOB
MOT'YT 3aMeHHTb 1 ATOMOB TOrO jKe MJIM JPYroro Teja, He H3Me-

10 Naumann. Erdm. Journ. f. pract. Chem., XXXIX, 1965. — H a i-
dinger. Pogg. Ann. LXXI, 266. —Blum. Pseudomorphosen u. Nachtrag
zu Rammelsberg, Suppl. zu Handwdért., III (2), IV (4), V (5).
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supmu  Qopmer 1, Tloromy A -nB wmoxer 6GwiTe romeomopduo
A-+mB u A4mC (ecim G usomopdpuo B) u A4+mB u D-+4mC
(ecim D maomopduo A).

dror poxm romeoMopduaMa Scheerer HazBal noaumepHsM UOMOD-
usmom 1> B NPOTHBONOJIOKHOCTL OOBIKHOBEHHOMY MOHOMEDHOMY M30-
mopdusmy, rage nA 4+ mB usomopdpro nA -+ mC m nD -+ mB.

IIpamepst moauMepuoro maoMopdmsaMa Mbl YyiKe BHAeJH, KOrja
paccmarpmBaiu 3amemenue As m 2S, 2Cu m Ag, 2Mn u Cl, 2K » Ca
[VI, NoNe 7m 8], 2N u C (ibid), 2Na n Ba. K Tomy xe maomopdusmy
NONXOAAT W MHOTHe Apyrue aBjedns romeomopduama: VI, NeNe 10,
13, 16, 17, 18, 19, 20, 21, 23, - 24, 25, 26, 27, 28, 29.

Scheerer npumsHaeT TakKe BOBMOMKHOCTH U CYNIeCTBOBAaHUE W30-
mopdunx cMecell Meskny nB um mC m upe3 To m3msAcHAET COCTAB MHO-
rmx roMeoMOpPQHBIX TeJ MUHEPAJbHOrO NAPCTBA, TAe HAaXOAUM [Ba
4acTO MOBTOPAWIAXCA CJaydas NoJUMepHOro 3aMemeHua: 1) 3ame-
menme u maomopduoe cmemenme 1 sxemBamenta R (Mg, Fe etc.) u
3H = 2) 34l m 25i.

Mocaenunit pajg samemenmsa npepmoiaran yske Bonsdorff!®, may-
yasg M3MeHYMBHIE cocrtaB amdubonos. Ecam gactes miam Bech R 3a-
memer 3H, To ato oGosmauaercs (R), ecam ke 9acTb Sl 3amemena
3/2 A1, To oBozmawaerca (Si).

Tak, manpmMep, no amanusy Deless’a, B BoresckoMm Chrisolit’e
comepanme Kmciaopoxa R:Si: H=—17,12:21,80:21,18, wuro =me
nogxoant mox ¢opmyay Rammelsberg’a, 2R35i2 4 3MgH?, mo ouens

101 Scheerer. Isomorphismus in Lieb, Pogg. und Wohl. Handwdorterbuch
d. Chem., 1849, IV, 70.

102 Scheerer. Ofversight K. Vet. Akad. Férth., III, 26; IV, 69; Pogg.
Ann., XLVIII, 319, 376, 381; LXIX, 535; LXX, 407; LXXI, 285, 445; LXXIII,
115; LXXXIV, 321; LXXXV, 287; LXXXVII, 73; Erdm. Journ. f. pract.
Chem. L., 385, 449; LIII, 129; Berzelius Jahresber., XXVI, 328. — N a u-
mann. Erdm. Journ. f. pract. Chem., XXXIX, 196; XL, I. —Haidinger.
Pogg. Ann., LXXI, 266. — D. Blu m. Pseudomorphosen u. Nachtrag. —G. B i-
schoff. Lehrb. d. Ph. u. Ch, Geol., II. —Leonhard in Bronn. Jahrbuch,
1846, 798. —Rammelsberg. Suppl. z. Handw., III, IV.

103 Bonsdorff. Schweig. Journ., XXXI, 414; XXXV, 123.
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O6un3ko Xk ¢opmyne, pauHoir Scheerer’om, (R)3§i, ubo OTHOImeHHe
p (R), r. e. R4 HKSi=21,08:21,80.

Takum o6Gpasom, cocras Aspasiolith’a [VI, Ne 30] npemcras-
JsieTes noauMeproil gopMynoli, cxopcrseruoi ¢opmyne Cordierit’a,
T. e. (R)3Si24-3A1S1; cocran cepneutuma — gopmyoit oamBHHA
(R)*S1 [VI, Ne 31], uto maer obbAcHemme roMeoMopdHOCTH ITHUX Tel.
Towuno Tak e ocobas Teopus o0BAcHsET roMeoMopduocTs Vivianit’a
u Kobaltbliithe, u6o coctas oboux munepasoB m3obpaxaer (Fe)’P u
(Co)’As. HemocTomucTBO €OCTaBA MHOFMX MHEEpPANOB M3BACHAETCSH
tem ke cambeiM. CocraB am¢ubona, Jy4MmcTOro Kamis, TPEMOJUTA,
ac6ecTOBUAHOrO TANbKA, TAaJbKAa MHOTUX MECTHOCTel, >KUPOBUKA I
nemxu momxoamr mnon obmyio dopmyay (R)4Si)% cocras amomcuna,
numanmara, wedpura, acGecra, MEOrUX TajibkoB, wHcomuta — (R)¥(S1)%;
nukpo- m Monpommra — (RS)(S1)® m  ap.¢t [VI, N 34). Homxmo
3ameTurb, uYro MHorme w3 d¢opmya Scheerer’a BecbMa TOYHO
n300paskaoT COCTAB MUHEPAJNOB, HO OHM HeyAoOHBI TeM, 4TO He IO-
Ka3bBAIOT KOJiM9ecTBa T[JIMHO3eMY M BOJB, a TOJbKO HAMEKAalOT HA
UX NPHCYTCTBUE.

Hermann npas wussscHeuusa romeomMopdmamMa NpeijoKul TeOpHIo,
pecbMa Oauskyio Kk Teopuu Scheerer’a. Hak Ta, Taxk m Agpyras BH-
3BaHbl MHOTOYMCJAEHHOCTHIO TOMEOMODPQHBIX ABJIEHMIl; KaK Ta, TaK H
npyras, He W3IBACHIA, NPU3HAIT (aKT CYMEcTBOBAHUA OAN3KUX
dopM npHm pasnMuUMM C€OCTaBa; KakK Ta, TaK H JApyrad [ONycKaoT
n3oMopdHBlE CMeCH MeKAY TaKHM# O6IM3KoPOPMEHHBIMH, HO Ppa3HO-
COCTABJICHHBIMU TeJiaMH; HaKOHel, KaK Ta, TaK M Apyras He HMeIT
B onpiTe Ie3bi6JIeMONl OMOPBl M BIKAYTCA 1a ONHMX AaHAJIN3aX H
cvensn x npeanooskennsx. Hermann npnaxaer romeomopdusm 1) A"B™
¢ A’B? 2) Cu C4rH 3) 34l ¢ 251 nan Al ¢ Si, wax Bons-
dorff; aror pom romeomoppusma Hermann HasBan eemepomepHbln
usomopgusmon ', a cmemenue ABYX reTepoMepHO-H30MOPYHBIX TeJ —
2emepomMepHOll CMecblo, COCTOAIICI0 M3 TeTePOMEPHBIX JJIEeMEHTOB.

10¢ Hermann. Bull. de la Soc. natur. d. Moscou, 1852, I, 114.
106 Hermann. Erdm. Journ. f. pract. Chem., XLVII, 53; LII, 250.

3 IlepuHoguyecKHH B3aKOH
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I'erepomepustii H30MOPPU3M HOATBEPALICA CYMECTBOBAHUEM MHO-
rux romeomopdo [VI, NeNe 1 mo 29], a rerepoMepuble cMecu Jajir
BO3MOYKHOCTh M3BACHUTH COCTAB NMPOKCceHOB %, carofn, ckanoauton V7
U MHOMMX APYTMX MUIIEPAoB.

Tak, wmanpuMep, Bce MuUHepajsl ceMelcTBA NUPOKCEHOB, LMes
Onu3kue (OpMBI, KaK [J0KA3aJM MIOUOYHCICHHbIe HCCIeT0BAHUSA,
UMeIOT COCTAaB WM3MEHUMBHIA, 3aBUCAWUI 0T I'eTepOMepIoil cmecu re-
repomepubix aaementos RiSi3, R2Si3, R2§i2, RSi, ReSi?, R2Si3+2ﬂ. It
COeIVIIEHUA B OTHEJBHOM COCTOSHHUM H 1B CMecH HMeT $GopMy Iii-
poxceHoB. Mx cmemennme no dopmyiie ma— nb, rae a u b ectb 0410
U3 [1a3BaHHBIX COEJUHEHMI, U3BACHAET COCTAB FUIEPCTEHA, ABIUTA,
pomoHMTa, AMONCHAA, cajuTa, ypaiurta (KaK 0Ge3BONHBIX aBIHTOBHIX,
rie oo P=_87°), am¢ubosa, ayumcroro wamis, porosoit ooMauKir (Kax
Gespomubix ampuboaonnx, rie oo P=114'/,°), acbGecra u BOJIHBIX
(aBruToBrix) guaanara, 6pousnrta, Hedpnra, HeoJIHTa-(aMPUOOIOBLIX),
anrodmanuaTa, TalbKa, MUponika v

Scheerer 1% paspenusr atu Muuepais 1o gopme, cocTaBy M 1po-
MCXOKMeHMI0 Ha fAsa poxa: amdmososuie (R)4(SI® u numpoxcenonnie
(R)¥S1)2. Coctan Tex m APYrmX, Kpomce NpeIJOKeHHHX (GopMyl, o
usbscuser ¢opmynoit ma--nb, rie ;Ui amdubononmx a=R!SP i
b =3RS1¥ 4 3H = (R)*S1®. Korma n=0, ocraerca a, T. e. ymcTHlii
e mamennBmmiica ampuboa, worna m =0 ocraercs b, T. e. umcras
neBanTCcKaa meHka (mo anaamdy Lichuell’a) kak nocaejuuii noutn
aMopdHBI NpOAYKT pasdoxkeuusa amdndosa. B apyrux ciyvasux,
KOTJa m M N HMMEIOT KOHEUIIBIC BCJMUMILG, IPOH3ONLIO 1Lel0J10¢
npenpawmedue, 0oJibllee HJIL MeIbIICC [13BMEHEHUE BHEUTHero nBuga I
cocTana, NPOU3OULIM TMPOMEKYTOURALIC cociuueHusa: 9a+b tpemosur
3 C.-Forrapma, no amaumdy Richter’a; 3a-+b acGectosmunbrii
TaJLK oTTYya Ke, no auaansy Scheerer’a; 3a-2b rannr uz Tu-
pous, a—-b Kronydolith, no amanusy Stromeyer’a; a—-3b Typewukas
neuka. Amdubona, pasnarasces B npupoje, 00padyeT HOCTENCHHO
TOYHO TaKoii:ke pag. To ke caMoe JOMIKHO 3aMeTHTDL M O HIPOKCEHe.

106 Hermann. Bull. de la Soc. natur. d. Moscou, 1852, Ill, 104, 209.
107 Scheerer. Pogg. Ann., LXXXIV.
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IX

Banzocts ¢opM mnpm pasamymu aTOMHOTO CTPOEHUA.
Teopua xummyeckux coegmuenmii Laurent’a u Gerhardt’a.
OnpiT NpNIOKEHUsA HDTOH TEOPUA K M3HACHEHMIO HEKOTOPBIX ABJEHMIi
romeomoppnama

Teopus XuMuyeCKUX COEIUICHUH, CTOJL BEJMKOJENIo olpaBAaB-
utasicst » ccdaeiosanusix Williamson’a Hat oOpasoBaunem sdupon '8
Gerhardt’a — na;1 o0pasoBaHmeMm 0e3BOJHBIX Kucaor'%®, umeer ma-
vayo B yuenusx Laurent’a m Gerhardt’a. 9ra uosas Teopms, BBI-
3BaHHAs YSCHUBIIHMUCH 3uaHusaMu 06 o6bemMax 1apoB, 06 0cHOB-
moctu (basicite) w 06 Meranemcum, CBOMME BBIBO,ITAMH MO2ET CIO-
cobcTnoBaTh K M3BACUEHMIO MHOU'IIX  siBJeHHN romMeomopdusma,
W3a05kumM 4acTh BBIBOIOB 3TOW TEOPUII, MOTYL[IX CJAYKHTL K 3TOMH
edur 10,

1) 9xusmsasentnt H, CI, J 1 merasmion ;l0iAi0 pasjJeantTh To-
nonam, osxsusaientsr S, O n G ocramorcsd Te ;Ke cambie.

2) B okmesix, oGoznauaempx iamir upes R u R, CYLIECTBYIOT 1€
Te sKe pasirkaias R, kaw i B oKHCAX R, 1O ocobbie panukaius R 1t
R. dxnusanent paiumkana B R, t. e. R, paBeH BJKBUB[aNeHTy] pa-
qaukana v R, t.oe. R, YMHOKEHIOMY Ha 2 1T JIGJIEHHOMY 114 3R —=2/3R,
Taxmke R =2R.

3) Tax wak sxBUBAJEUTH METAJJIOB TCAATCH [10110JaM, TO COCTan
Beex OKHcIOB, n300paskaeMblx Hamir uped R, R u R, 1oiwked 6v1Thb
npe;icraniaen upes R0, R0 u R0, win BooGme upes R20, . e.
BCC OKICJLL HMEIOT OlIIHAKOBOE CTPOeHWE I 3aMClUlaloT Ipyr ;pyra
0 SKumBajJiemTam I Oeclupeneanito. B 3akucu :Kejesa, HalpiMep,
DKBIBAJICH =1350/2=175, a » oxucu Fc20 (=Fc'0%3) oxpuna-
Jenr Fc:2/3><177):117. DKBIBAJCHT FczO:(L50. [0 — 334.

105 Alek Williamson. Journ. of the Chem. Soc., II, 106, 209, 350;
Phil. Mag., XXXVII, 350; Ann. d. Chim. et (d) Phys. (3), XL, 98.

109 Charles Gerhardt. Ann. d. Chim. et de Phys., 1853, Mars, 285.

0 Laurent4, Gerhardt. Chimic organique 1 cnocka 109.

3
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B marmmrHOM ixeinesaske Fe m Fe Baaumuo samemaror Ipyr Apyra.
CocraB ero ects (FeFe)?0, mmm roumee (1/2Fe - 3/2Fe)?0. Dxpusa-
aenr Al=57, ArO =214 (i1/3).

4) Crpoenne Goabmeil 4acTH Tes, Ha3blBAEMBIX HblHE BOLHBIMHU U
603BOTHBIMU KHUCIOTAME, COJAHBIMA OCHOBAHUAMU M KHUCIOPOSHBIMU
GOJIAMH, MOKHO ,¢ 6Goapmmm yA00CTBOM HM300pasuTh MJIU yHOA00OUTH

H
crpoermio Boant O, rpe H zamensgerca »leMeHTapHBIM TeJoM HIK
CIOMKHOH TIpPynmoil 3JeMeHTapHBIX TeJ. TaK: OKUCh jKele3a ecTh

e K K
Feo' BOJHOE eJKOe Kaiu HO, 0e3BOHOE Kauu KO, Oe3BojiaAg asoT-

NO? NO? NO?
Haa kmcaota N0, ceanmtpa g O, Bognas asormas kueaora O,

2H5 215 C‘ZHS
coEpT HO, adup CgHsO, YKCYCHaA KHUCJIOTA HO, Oe3soaHaA
C2H30 (0338
yrcycHas kmeaoTa cepys00, YKCyCHOKHCIoe Kalu KO, ykeye-

C2H?
HOKmean i adup epsnO.

9) He Bcerga onmH SKBMBAaJeHT pajmWKaja, T. e. 3JEMeHTaPHOTO
TeJla HMJH IPYUNBl 3JIEMEHTAPHBIX TeJ, 3aMemaeT OJUH 3KBHBAJIEHT
BOJOPOAa B BOJe; MHOrJA ONMH JKBUBANEIT pafiWKala 3aMmellaer IBa
9KBHBaJeHTa Bojopoja, Tpm # T. A. Tak, BoAHas cepHas KHCJOTa

2 2 2
eCThb SI({) /20 nau 31({)202, Oe3BomHadg ecTh }ggggo uiaun SO0, uan

S02 ., Co ., S0z,
SOZO , Yriekmcnas m3BecTb (,20°, cepHOkmCIOe Kanm K20°, saures

2 2
schwefelsaures Kali K—E%Oz’ KBacIbl 1/2K+§/(2)A]O2—!—6Aq.

Takme pagmkann, kaxk S0%, CO HaspBaOTCA [JBYXOCHOBHBIMU
pajAKajaM®, a KHCJIOTH, B KOTOPBI® BXOJAAT OHHU, ABYXOCHOBHBIMU
kuciaoraMn (Zweibasische Saure). Ectp 3-, MHOr0OCHOBHBIC KHCJIOTHI
m pagmkansl. MeTanns cyTh pafmKajbl OJHOOCHOBHHIE.

6) O cocraBé W OCHOBHOCTH KPeMHEKMCJOTBI MBI CYZHUTH IOKA He
MOKeM, HO BMecTe ¢ Laurent’oM MOMKHO AyMaTh, 9TO 6CTh HECKOJIBKO
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COPTOB KPEeMHEKHCJOThl ONMHAKOBOTO COCTaBa, HO Pa3lMYHOM OCHOB-
HOCTH, TOMOOHO TOMY KAaK eCTh HECKOJbKO cOpToB (ochopHOil m
TYHI CTEHOBOM KHCJIOT.

. Si
Laurent msoGpamaer cocras kpemmexmcaoTsl SiO mang;O* (sxBm-
pajgedT cumannua=—92,4) u ee Bumousmenemmit Si?0%, Si’0% n T. &.
Conn KpeMHeKHCJIOTH MOTOMY MOTYT GBITH H306pasKeHH 06meit qmopmy—

Sﬁ, O™+  Tak, cocran rpaHaTa (R3S1 4 BS1) ects (R-—{—R)"O

HOJIeBOro IINAaTa (1/2R—|—3/2R)0 =RSi -+ RS, ckamomura (R3Si%

WN3noskennsie BBIBOABL HOBOM TEOPUHU CIYIKAT MJA H3BACHEHHA
roMmeomopdusMa B CJAEAYIOMAX OTHOMEHAAX:

1) Aromuoe crpoerume Kupfernickel's m Schwefelnickel's cosep-
menno oxuHakoso: Ni?As m Ni%S, Boo6me muszomopdusm 2S ¢ As
[VI, NeNe 1, 2, 3] uspacuuIcA.

2) Cu®S u Ag’S o6bacmmaum romeomoppusm Cu?S u AgS (VI,
NeNs 4, 9].

3) Waomoppmam Ubermangansiure m Uberchlorsiure wnapacamm
onmHakoBocThI0 aTomMHoro crpoenus Cl207 m Mn207 [VI, Ne 6].

2

4) ((332202 (82/20) u N%O [VI NeNe 7, 8] NOKAa3B BAOT, dYTO
2NO? ecrp mzomopd CO (wam NO? m 1/2 CO). 9to BmomHE coraacHo
¢ npupomoil obGoux pamuxaion, u6o CO saMemaer [gBa M OJUH mWai
BOJOPOJA.

5) O6mas d¢opmyaa kopyHAa m TETaEMcTOro sxejesza [VI, Ne 17]
ects R20, rae R = Al, Fe, Ti.

6) T'omeomopdusm aBrura m Spodumen‘a [VI, Ne 19] Buoane mas-
AICHAGTCHA, KaK 3aMerua yxe Dana, msomopdzocTeio 3R ¢ R, wero
tpebyer Teopus Laurent’a u Gerhardt’a. CocraB o6omx MmHepaloB
ecTh %1203; naa asruta R?—=— (Mg, Ca, Fe, Mn)?, a gaa Spodumen’a
R2=2/5Li -+ 8/5Al.
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7) Ha Tom Ke OCHOBAHMH CTANOBUTCA NMOUATHBIM roMeoMOpPHUIM
i2 S"_’
Eudialyt’a (R _i_z?,;)O” n Beryll’a (Be—l—AliZOs' CocTan fmontasa
Sj2
ecTh C:1203+Aq’ YTO TMOKa3bBaeT HeW3MeHHOCTh OopMH ¢ npudan-
aenuem Boasl, uto npuasa Hermann u Laurent m uto BognO M3
VI, NaNe 22, 31, 18.
8) Willemit St 0% n Phenacit VSiOZ |VI, Ne 21]
Zn2 Cl Be?. y ) .
9) Cocran mourH Bcex KBaclOB, HAXOJMMBIX B INpIPoO/Je, €CTh
SO,
(R, R)ZO“—,—nAq.
. . Si 0
10) Epidot u Orthit [VI, Ne 24] cyrs (R, R)“O"
11) Mejonit m Wernerit [VI, No 25] umeer oaunnaxosblii cocTas:

S
(Il{ F{)?Oz, no Skapolit or wux oramuaercs.

12) Pasawausie Buan typmanumsaa [VI, Ne 27], upunnmas aHaiussl
Si3 .
Hermann’a i Rammelsberg’a, 6nn3ku no cocrany K 2(R R)ZO" win
’

Sisé
5(R, k20"
Siz Si?
13) Tamoamiur B203 H JIaTOJHUT Ca—]—H03 [VI, No 29] wumesor

CXOAHBIN cocTaB, Ho JuaA usbAcHeHus Gaumdoctn dopm cdeHa U eB-
Kkjaasa Dana npuuysmed O6bvl npusHaTh H30MOpPHOCTH OOPHOH KHe-
JIOTBL M TJUHO3eMa.

14) Taycmannr (1/2Mn—[—3/21\7[n)2 O 1 xanomens Hg?Cl [VI, N 35].
15) Bpayuunr Mn20 u MeqHBIi KOMYeAH (Cuf?e)zs [VI, Ne 36].

32 2
16) ABPHT?{QOS u Gypa FNa H)203—I—8/3H.

17) Ilapamopdusm oxucaos [VI, Ne 41] mawacudercs ommHaKo-
BOCTBIO MX crTpoenud. Tax, Hanpumep, umusens ecth (1/2Mg--
~+ 3/2A1)%0, u xpacuan mejuas pyna (Cu - Cu)®O.
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Nrax, Teopus Laurent’a u Gerhardt’a BBeJa B HayKky O0JHO H3
CHABHBIX CpPeACTB AJA U3BbACHEeHMA romMeomopdmaMa, MoKasan, 9TO
3R nzomoppusr R u R ¢ R.

X

Bmsocts ¢opM npn pasamymg aTOMHOrO CTpoeHMns

Takum o6pasoM, Mbl mMmeem japa poma 00bscHeHmil 6auzoctu POpM
NpH pa3juyuy aToMHOro crpoeHusa. OQuu cTaparTcsa NOABECTH COCTABL
roMeoMOpPQIIBIX TeJl 1OJ CXOACTBEHHBI, NoJ00HBIi cocTaBy u3oMopd-
IBIX TeJ, APYroi poj o6HACHEHUE NPHU3HAET BO3MOKHOCTH OJHU30CTH
(opM DNpH HEOAMHAKOBOM MO KOJAYECTBY, XOTA U CXOJCTBEHHOM
coctaBe. Bo ncaxoM cayuae csepx Takux ciydaeB Oamsoctu ¢opm,
rfie ecth 0OoJpliec UJAM Meubliee CXOJACTBO COCTaBa, €CTh MHOTO
cayqaes Guausoctu ¢opMm 6Ges npeaxoro mnopobust B cocrase [VI,
NeNe 39, 40], ue rosopsa yske 0 cxojgctBe QOpM Tea NpaBUIbHOM
cHCTeMbl IIpM 3HAYMTENbHOM Pa3L006pa3Mu UX COCTABA.

Tena ¢ 6aM3KUMM M CXOXCTBEHHBIMU (HOPMAMH OTHOCHTEJHIO
cocTaBa pacnojaralTcsA B 1IeCKOJBKO TPynm:

1. Tena TomnecTBeHHOro cocrana ¢ OJWHAKOBBIMU CBOHCTBAMY,
dJIeMEHTapHbBIM M PANMOLAJLHBIM COCTABOM WMMEIOT TOMAeCTBEIIHbIC
dopmel. mam urouomaemopdnsr (raasa V), m rorga cBoiicTBa UX
HecKkoJbKo wuamenmiorca. @Dopma dTUX TeJ HECKOJIBKO N3MEHAETCS
NpH NnepeMeHe TeMIepaTypbi, MCKJUYAasd Teja NPaBUJIbHON CHCTEMBI.

2. Tena TOMAECTBEHHOI0 cOCTABA BIEMEHTAPHOr0 U PAIMOHAJb-
IIOro, HO Pa3JMYHBIX CBOUCTB WMMEIOT CXOICTBEHHbIe napamopdHsie
dopmul. Jumopdusm.

3. Tena ¢ oamHaKoBHIM 3JEMEHTAPHBIM, HO PA3JHMYIIBIM PAIUO-
1IaJIbHBIM COCTABOM, eciau 00damalorT O6amsxuMmu dopMaMu, TO HA3bi-
BaloTcsl M3omepoMopdubiMu (riaasa V).

4. Tena, umeromue, no neipakenuro Mitscherlich’a, ogunaxosoe
YRCJIO M PACIIONOKEeHHEe aTOMOB, 4YacTO HMelT Oiuskume ¢OpMBI.
WN3omopdusm.
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5. Tena, coBepuieHHO Takme jKe, KaK W NpeAUIeCTBOBABLILE, €CJM
cragem nmecte ¢ Laurent’om, Gerhardt’om, Dana m apyrumm npu-
3HaBaTh M30MOpPPU3M 3R ¢ R, RcR, 2S¢ As.

6. Tema, B KOTOpPBIX NPOCTOE TEJO 3aMEHEHO paAMKajJoM, T. e.
rpynnoro npocteix tea [VI, NeNe 10, 11, 12, 13, 14, 13].

7. Tena oguoro m ToOro ke atomMuoro cocrasa (4, 9, 6), HO comep-
wamue naum He conep:kamue soxy [VI, NeNe 20, 22, 18, 37|, umeror
unorga Oam3kme GopMBL.

8. Tena ¢ pasaMIHBIM YHMCIOM 3KBHUBAJEHTOB M30MOPPHBIX TEX
(manpumep, VI, NeNe 17, 25, 26, 27, 28) o6aamaor uHOorga Gausxumu
dopmami.

9. Hakomen, 6ausxue ¢OpMBI CBOMCTBEHHBLI WHIIOrJa TeJjJaM CO-
BEPITEeHHO PasJMIHOr0 COCTABA.

CyutectBoBanue 7 m 8 ciayyaeB CXOACTBA UOJABEPraercs IIEKOTO-
pOMYy COMHEHHIO, a HECOMHEHHOCTh 9-ro cJydyas B3acTaBiseT Mpef-
noJjiarath npu4amHoi0 6Gausoctu $OpM He NOjoOMe cocTaBa, a 4TO-JAUOO
npyroe. Ckopee Bcero npuuymnow 6imsoctu GopM MOYKHO ToJaraTh
6aAU30CTh YREJBIBX 06HEMOB.

XI

Bauzocre ¢opm Ge3 Gam30cTH yAEIbHHIX 00HEMOB.
Teopus Dana

Ynoeasusie 065eMbl TOMEOMOPPHBIX TeJ OOBIKHOBEHHO 3HAYUTEJIHHO
pasinuaiorcsa Apyr ot apyra. Ilomo6uas pasHOCTH 3aMeuaercsa Aajke
B TejlaX, AMEIIUX OAMHAKOBOE aTOMIIOE CTpPOeHMe, KAaKOBBI, HAIpH-
mep, Greenokit u Jodsilber!!.

Bo MHormx caysasax BeaMuIumubl YAEJbHBIX O0DBEMOB CTAHOBATCH
BecbMa OJMBKUMMU, . €CJU cOCTan u306pa)keH mno teopuum Laurent’a u
Gerhardt’a. Tak, Gerhardt moxasau, Yro B TaKoM ciydae y/JeJbHBI

o6sem Bcex oxmcion (Gu, MgAl, FcFe), ocobermo npanmabmoit cu-

11 Decloizeaux. Ann. d. Chim. et d. Phys., XL, 85.
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cTeMbl, OYeHb Oan3ok!'?, VYaeasusiii o06vem aBrura oxojgo 620,
a cnogymena oxoJso 2900; ecam e cocraB umx u300pasuTh 0 HOBOM

Si? .
Teopuu 3203, TO ymedbusiii o6wem mnepBoro pasex 207, a BTO-

poro 193.

Dana namen, uro B romMeoMopdHBIX TejaX yHejdbHEE OOBEMH
NPONOPIUOIANBHBl YUCAY HJIN MYIbTUILIMKATY YUCJIA DKBUBAJEGHTHBIX
OpPOCTHIX TeJ 13 'noromy oag romeomMopdon yraedbHBIe OGBEMBI, Je-
JIeHHBIE HA 4YHCJO 3JKBHBAJEHTOB IPOCTHIX TeJ, HaXO4ATCA B IPO-
CTHX OTHOUIGHMAX. YOeJAbHB 06beM, jJeJeHHB Ha YHCJI0 3HKBUBA-
Jgentos, Dana HasBal BOCCTaHOBIEGHHHM 06beMoM aToma — reduzierte
Atomvolum.

Hanpumep: nare copros rypmaamuma [VI, Ne 27], mo mcciepoa-
umio Rammelsberg’a, nmeor yaeasuse o6wemsr: 1808, 2217, 3013,
1464 u 1850, a BoccranoBieHHBe 06BeMb aToMoB — 44,09, 44,34,
44,31, 44,36 u 44,05; BoccraHOBIeHHBEe 0GBEMB aToMa aHaTe3a 1
rxanomean [VI, Ne 35] 43 m 140 ormocarca unourm xax 1:3; Boccra-
HOBJIEHHBIE yHaeabpHBle 00beMbl nupokcena m Oypsl [VI, Ne 37] 45 n
70 ormocarcsa mouru xak 2:3'%; BoccramoBJeHHBE 00BEMB aToMa
Greenokit’a u Jodsilber’a ormocarca mourm kak 1:3; ymeawnubii
obbeM MeguOro Oiaecka ecth 116, cepebpamoro 216 [VI, NeNe 4, 5],
a BOccTaHOBJelHbe 00BeMbl atoMa 90 um 108, oTHomeHWe KOTOpPHX
ects nouru 1:2

X1
ITpegmerom Hameit craTbm OBIJIO COBOKYNJEHHe U3BECTHBIX HaM
Apjennii m3omopdumama um romeomopdmaMa M BITJIALOB HA HUX; MBI
CcTapajhch BO3JEPKMBATHCA 37€Ch OT BCEr0 YMO3PUTEJNBLHOro M rafa-

112 Gerhardt. On the atomic volume of some isomorphus oxyds. Sil-
lim. Amer. Journ., 1847 (2), Iv, 405.

113 Dana. On the isomorphism and atomic volume of some minerals. Sil-
lim. Amer. Journ. (2), IX, 407; X, 221; XII, 204, XV, 278; XVI, 296,
XVII, 215; Erdm. Journ. f. pract. Chem., LV, 290.

114 Rammelsberg. Lehrbuch Kristallkunde, 1852.
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TEJNBHOr0, MOTOMY YTO XOTH A HHUX OTKPBITO B IPeUJOKeHHO
obsactu Goraroe IoJie, HO OHO HEJOCTATOYHO BHIPABGOTAHO, YTOODI
TIPUHOCHUTH 3HAYUTENBHOE KOJUYECTBO 3PeJBX WJOJOB.

Hax o6umuit qocToBepHBII BBHIBOJ HANMIMX 3HAHUA IO 3TOMY Ipef-
Mery kaxytcs uam: 3akon Haily o6 eamucrse ¢opm, momarme
Mitscherlich’a o 6nusoctn ¢opm m Laurent’a o cxomcrse opMm mpu
CXO/[CTBE ATOMHOTO CTPOEHHA HJU TPYNNUPOBKHM COCTABHBIX dacTeii,
saxonsl Kopp’a 06 yneapHblX o6bemMax u Dana o BOCCTAHOBJEHHBIX
o6bemMax aroma.

. Mendeanees

W3pmeyeHo u3 jMccepTaluy, IpeCTaBIeHHO! IPH OKOHYAaHMH Kypca B [nas-
HOM HeJarorH4yeckoM HHCTUTYTE M JOJIKeHCTBYlomeil OHTb MmoMemeHHO B [op-
HoM xypHaie 1 despana 1856 roma. Opecca.

(Pyronucy)

2k

U3BJEYEHUE U3 HEONYBJIUKOBAHHBIX YACTEN JUCCEPTAIINU
«YAEJBbHBIE OBBEMbBI» JI. MEH JEJIEEBA
YIOEJBHBIE OB BEMbI ' COCTAB

KPEMHE3EMHBIX COEJTUHEHUNN 8

V. YneabHbie 00'beMbl CXOJCTBEHHBIX coeMHEeHmit

§ 62. CxogcTBedHBIMI CcOEQUHEHHAMHU HA3bHIBAIOT Te, KOTOphie
npeicTaBJAIOT ILeldblil pPAN ONAHAKOBHX peaxnuii. Yem Jauumee
BTOT PAL, TeM 00Jbllee YUCJIO ONMHAKOBBIX peaKmuii, TeM CXoj-
CTBeHHee COeJUHEHUA, TeM OamKe Tesa Mexny coboro*. Tak, Hanpu-
Mep, aJKo00Jb, PeHONb H YKCYCHas KHUCJOTA MPeJCTaBIAIT HECKONbKO
CXONCTBEHHBIX peakOuii: CT MeACTBUA KAMUA U HATPUA BHIJEJNACTCH
BOJOPOJ W ero MecTO 3acTymaloT MeTaJlUIbl, OT AeHCTBUA NATUXJIOPU-

* Tunut /epapa M cyTh BHIpasKeHAA CXO/CTBA TeJl NO PeAKOMUAM.
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croro gocdopa orpeaserca POCI u HCl m obpasyercs xaopmeroc
COGJMHEHHE M T. O.; MOTOMY OHH OTHOCATCA K OJHOMY THNY, CYTb
teda  exomersennbie. Ho cxomerBo Memnay aunkoojeM u  Qesojem
fonbiite, ueM MEKAY aJKOOJeM U YKCYCHOK0 KHUCJIOTOK, OTTOrO
WTO MCIK/y NepBBIMU 00JibUIe CXONCTBEHHBIX PEAKINI, ueM Me:KAy
BTOPBIMH.

MeKy CXOJCTBEHHBIMM COCNUHEHUSME CaMBINl 3aMevaTeJisHBI
OTHEN COCTABJAAT TOMOJOLHM, — 3TO PAN COGMUHEHWI, LMEIIMMUX
0O KHOBEHHO OIPOMHBIA PAN ONMHAKOBBIX peaKnuii, MTPOTYKTHI
KOTOPBIX CYTb TaKyKe T[OMOJIOrM; TOMOJIOrM, KPOME CXOJCTBA peak-
Ui, MMeT ecme TOT NpPH3laK, YTO MO COCTABY OTJHYAXOTCHA Ha
("H*. OrxppiTue roMonoron, KaKk mapecTHo, npuuamuexut Hepapy.
ITpumepnl MX ©TONBb H3BECTI(bI, YTO HE CTOUT W NPUBOAUTL ux. Psap
FOMOJIOTOB MOM{HO Beerfa 06o3HaunmTh o6meto gopmynon. Hanmpumep,
pst romosoron  Gensoiimoin  wueaorel G7HSO?  mommo 0603HaunTh
obweit gpopmyaoir C*H—802,

HeiictBurensio, romonorn: ronyunosas kuciaora CEHEO® u wymm-
nosasg CPHM2O0? scuo mogxomar unox obmyo Gopmyiy.

Ecau cpanauts Mexay co6ow pAIBl IOMOJIOrOB, WNMEOIIUX He-
CKOJBKO CXONCTBEHHBIX PEAKLMI M 3aKJIYaloIUX OPUTOM OJMHAKO-
BOC YHMCJO NAaeB KHUCJIOPOAA, TO 3aMETHM, YTO CYIIECTBYeT AcHasfd
NOCTENEeHHOCTh 13 M3MEHEHHMM CcOcTaBa dJTUX pAAoB. Tak, manpumep,
ME/KAY OJIMHAKOBBIMU KHCJIOTAMU ¢ ABYMA NagMu Kucjaopoja (Hu3-
e YJIeHB IOMOJOrMYECKUX NOPANKOB JeTydm) Mbl 3aMedaeM cle-
Jyowre romojgormueckue psapn: C*H?0% ToMonorudyeckuit mnopaAmoOK
Rupublx xuenaor: mypasbpunas CH20?, ykeycnas C*H*O?, nponnonoBas
GHSO? u 1. n.

C"H>—202. ToMonorugeckuil MOPALOK 0OJEHMHOBH X KUCJIOT (AKPUIEBBINA):
axpuaesass CPH*Q?, aunreanmmosas C’H®0?, onemnoBas
C8H3*0? n 1. 1.

(*H*>—*02, T'omomoru IbHAHOTO TOPsAAKAa: pAOHMHOBAA KHCIOTa*

* Pa6uroBaa kucsiora (Sorbinsdure) orxpuira l'ofmanom (Ann. d. Chem.
uw. Pharm., 1859, SX, 129) B coxe psAGMHOBLIX Aro[.
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CSH®0?, npmanasa wumciaora CHOH8O2*,

C*H*—602, XnopaumcemHoBasi Kuciora, oTKpbiTag CeHT-DBpOM,
C8(H>C1)0% nmno Bcelt BEPOATHOCTH, €CTh NPORXYKT XJOPHOTrO-
3aMellleHuA B nucenmHoBoi Kucaore CPHEO?2,

C*"H?"-802, T'omonoruueckue KACAOTH GeH30MIOr0 mopAnKa: Gensoiinas,.
TOJIlyHHOBAA M KYMUHOBBIE KHCJOTHI.

CrH2*—1002, T'oMosiorn KOPUYHOrO MOPAAKA: KOPUYHAA KHCJIOTA
C°H®0?, BeposarHo TumopoBas kumciaora (JJopama) C2H02

Mesxay KucjaoTaMu OBYOCIOBHBIMU ¢ 8 NasMM KUCJOPOLA HAXO-
JIUTCA COBEPHIEHHO TAaKOoe jKe OTHOMEeHWEe, TakK:Ke MEMXIy pasind-
HBIMU QJKOONAMH, aJjderujamMu, TeJaMd AaMMHUAYHOrO THNA U T. I.
Takme PpPASH TOMOJOTHYECKHX MOPAAKOB MOTYT OBITH COCTaBJEHBI
TONbKO Npu ciefyomux yciaoBusax: 1) Horma Mexny roMmosoramu
OAHOro MOPAAKA U BCEMM JPYTHMH CymEecTBYeT CXONCTBO, OCHOBAH-
HOe HAa W3yueHUU 3HAYUTeNbUOro umcia peakuuwil. Homeuno, m pmas
roMoJIOrOB He BCe peaKnuu OXMHAKOBH, TeM O00Jbme pas3jmuaunsd
AOJKHO OMUIATH MJS aHAJOrMIECKNX YIEHOB [JBYX FOMOJNOrMYECKUX
nopsaakos. 2) Horga npu cpaBHeHum oOmux POPMYJ TOMOJOrUIECKUX
nopankos (uanpumep, C"H?"0? u C*"H?"—80%) oxaeTca, 9TO OHHU OTJIH-
94aOTCH TOJBKO MO 4HMCIYy NaeB BOJOPORA, & CXOMHBI IO YHCIY Naesn.
apyrux sJjeMedToB. HasoBem coefuHeHUA, OTHOCAMMUECA K HECKOJb-
KAM TOMOGHBIM TOMOJOTMYECKHM NOPSOKaM, aHaloraMm. Amajorm
uMeloT Talke cBom obmme ¢opmynani. Hampumep, Bce mcumcieHnHBIE
OJHOOCHOBHBIE JeTydme KHCJOTB MOTYT OBITH HM306paskeHBl O6ILEIO:
dopmysolo, rjle y HE 3aBUCUT OT n:

C*H¥02.

IlpuBemeM eme HECKOJBKO NpuUMepoB. AHajormigeckme OJHOATOM-
Hble aJKOOJU ¢ ONHWUM IlaeM KHCJIOpoja:

CrH?0.

* Jlbasgnrasg Kuciora mnosydena [ionmepom (ram xe, CI, 252) us JbEAHOrOv
Macsa.
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Hanpuwmep, ankooun jupHOro mopsanka x—n -1, ankooap akpu-
JieBbl x=n, GEH30UHBNE £—n — 3, KOPUYIHBIH (CTUPOH) T—n — 4.
VYkasaTh oTHOmeHHe Z K A 3HAYAT HA3BATh 'OMOJOTHYCCKUA mOpA-
JIOK, a [aTh BeJWIUHY 7 3HAYUT HA3BATh YJEH 3TOro mopsanka. Tax,
HanpuMmep, aMuleBblii ankoods ecTh amajor C*H2?0Q, ormocamuiics
K OOPAAKY, B KOTOpoM z—n-1, u nas Hero n—2>; HOTOMYy ero
gopmyaa CSH?20,

Auajoruueckue ajmerufbl OJHOOCHOBHUBIX KHUCIOT:

CrH>O0.

Ecaun pam anxooas C"H2°0, To npum oKucJeHMH U3 HEro INOJy-
yaoresa aagerun C'H2*-DO, T1. e. y=2z—1, u xucaora C"HA*-NH0?,
T. e. y—=xz— 1. Haupumep, us sxupunix ankooaeit C'H*™NO mnoay-
varorea  aagerugnl C*'H?*O u  wucaorm C*H?*'Q% 3mecs z—n-41,
cienosarenbao y—n. HKuclora u el COOTBETCTBYIOMHUIA aagerin
pcerga MUMelT ONMHAKOBOE YMCJO MaeB BOMOPOJA.

AmnajiorugecKue I(BYOCHOBHBIE KHCJOTH ¢ 4 nagMM KHCJIOPOJA:

C"H® 0.

Crofia 0OTHOCATCA rOMOJIOrMYecKNe MOPAAKN: masenaessii Z—n—1
{KumcJaoTH IaBelenad n=2, MalOHOBaA n-—3, aHTapHaa n—414
u T. O.); kaM@apublil Z=—n—2 (KHCJOTH MalenmHoBag n=—4%4 u THO-
mopaa n—=—2>5, kamdapuas n—10); madraansoBet Z—n—>5 (KHc-
aotel — pranesas CPH®O'n =8 u muconunosas C'HEOn =29).

Ananorugeckue neTyqne aaKaJoUAbl, NPOUCXOAAMMUE OT AJKOOJeIl:

NC'H?**-1H . H =N C*H?*-!
H
H

Hanpumep, sdunvamun z=—n +1, n=—2; amuasaMun z=n,

n—=3; naprunamus z—=n—6, n =10 (C'°NH?); ronyugus x =n — 3,
an="7 (NC'H® u np.
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Rpome romonoros u amHaloros, €cTb MHOIO COGNMHCIIMMA, €X0.1-
CTBEHHBIX MEKAY CO00I0 HA CTOJLKO e, KAK TOMOJIOTH HJIM AHAIOTH,
HO MBI He 3aMedaeM [Jis HHUX W3BECTHOTO OTHOUIEHUHA B cOocTane ¥,
a NOTOMY B HAacCTOAllee BPeMdA HE MOKeM OTHEeCTH HX K [IOMO-
joramM wuJam adaJjgoraM. Taxume CXOACTBEHHDBIE COCHUHENMS MBI
OyT1eM Ha3piBaTh MNPOCTO CXOMHBIMII, B TECHOM CMBICJE 3TOr0
cJI0BA.

Hanpumep, ammiessiii # 1eTuaeBslil alKOOJNH CYTh [OMOJIOLI;
aKpuieBafg M KOpPUYHAs KMCJIOTA — aHAJOTH; eAKOe KaJll M eXKMil
HaTp — rTeja cxomubie; cepaoxucanic coau Ca’SO*, Pb2S0!, Sr’SO* i
13a®SO* — cxomunte Teya.

PaccmorTpum me cliepBa OTIIONIGHEC MCHKIAY YJ/ICIBHBIMH 00bEMaMiL
FOMOJIOTORB Il AHAJOTOB KAaK TeJ, CTOSUIUMX B SICIIOM OTILONIEIIMH JPYI
K JIPYry, a NmOTOM OOpaTMMca K OUPCEICHUI OTHONICILMA MEKIY
yAeIbHBIMII 00BEMaMU TeJ, B0OGME CXOTCTBEHHBIX (T. €. aHAJOIrOB,
IOMOJIOI OB 1 CXOJIIBIX).

§ 63. B pannom psame romosoros uem Oogesnie o (T. €. UHCJIO
naes yriepoja), rem 0onpUle CTAHOBHUTCH U yfAeabHblin 06bem. Pas-
ioers B cocrase na C'H? onpemenser upubiamauTesbHO pPa3HOCTI
B o0BeMax romogoron Ha nX 107, T. c. ;(Ba cocegHIle rOMOJIOTA pPa3-
amyaoTest no obdvemam okosgo ua 107. Homn npuHmMact, uto npi
TemnepaType kuuenus pasiocts pasha 137,5. HeiicTBurennHo, ona
O0a3Ka K 9TOM BEJMUYMHE, HO He BCEI'Ja papBua Cif, CTOJDb Ke I0UTI
W3MEHYMBA, KaK M PA3HOCTH 1PI  OOBIKHOBCIUIIOW TeMliepaType
[cm. TaBu. ua ctp. 47].

Cpenusist  pasmocts npu 06 kHOBCHHON Temmeparype == 108,
upu wunemimt — 137. Ilpegeast, B KOTOPLIX H3MCIUSETCH llepsas pas-
woerw: 99 1t 119 (pasmocrs = 24), a mropasr: 115 n 152 (pas
1oern = 37).

* 7liloMa BCaeJ 3a MHOIMMH JAPYIMMHI CTAPASICA HAUTIL MEIKILY Be.LHLHHAMII
naes TAaKMX COefHHEHUII TaKoe jKe OTHOLICIMC, KAaKoe CYIIeCTBYCT [JIA 10MO
JIOTOB I aHAlOroB, M YyCHeI INOKAa3aTh HCCKOILKO 3aMedyaTesIhbHCHUIAX OpH-
MCPOB.
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K. Ilodzomoeka omrpbunus nepuoduueckozo 3aKoHA 47
YaenbHbE 06BeMbI PagHocrs Ha CH?
npit OGLIKHOB. npu npu OOLIKHOB. npu
TeMneparype KHMIICHIIT TCMIlepaTtype KU IIEeHUIl
CrH2202
MypaBnuHaag kucirora, n=1. 235 259 118 139
YkcycHad xucjora, n=2. . . . 353 398 13 136
ITpormmoHoBaa KucsI0Ta, N =13 . 466 534 08 136
Macnanas wucitora n=4 . . . 564 670 116 1‘46
BasiepuanoBasg kmes0Ta, =0 . (680 816
CrH2(»+1)Q *
1R ) SBLI, n = p 264
Akoocns M(,(IJP[.,‘!(,BI,‘I.M, n=1.. 249 ‘_61 i 194
» opusenutii, n==2 360 388 99
» TPUT., n =3 459 — 119 —
» TP, n=4%4. . . 78 — 95 199
» aMHIIeB., n=2J 673 775 ’ -
Crll2nQ2
Mypamhumﬁ aduib, n =3 200 034 i 138
YKCYCHOKMCJIBIA duin, n =14 . 611 672 101 15
ITponnonoBoruc:bit adu:ib, n=>5 712 787 97 ‘/é
Macaanokuc:stii ofumitn, n =0 . . 809 933 19 1-‘9
BasiepuanoBokicinmii adicin, n=7 928 1085 %
CrH2(m-4)0
Mac.1o ropnKHX MHujazeH, n =7 633 740 07 ,
Kyvnnoa, n=10. . . . 953 1083 107 148
Cu H 2(n —3)
Densnu, n==56 266 600
Humew, n =10 994 1153 107 138

* Husnmit rovio.or n =0 ecrb BofA.
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Iloromy-To MBI u mnoJilaraeM, KaK ¥ TOBOPHJN HECKOJLKO pas, UTO
HEeT BBITOJB CPAaBHUBATHL O0BEMbl TPH KHIEHUU, TeM Gojee uTo
TPYAHO ONpeAeNUTh BeJMYMHY YACIBHOIO Beca UPU dTOf TeMmnepa-
Type, W OH wu3BecTeHd MAJAA HeMHormx Kujwxocteil. Tem He Menee
3aKOH OTHOWEHHS B 00BeMax TIOMOJOrOB COCTABJAET OJHO W3 Jyd4-
mux OoTKpuTuil Konna.

§ 64. Yro wacaerca g0 OTHOWICHHUS B yJAeNbHEX 06bEMax aHaloOroB,
TO OHO NOIEKMT NONOOHOMY jKe IIpaBUJIy, KaKoe CYIeCTBYyeT H [
romonoros. Eciu Mol cpaBHMM aHaJoru ¢ paBHEIM YNUCJOM TIaeB yTie-
poma, To oBm OyayT pasamdatbes Toapko Ha [1%". 9ra pasHoCcTh
B COCTaBe onpejejser PA3HOCTh B YAEJbHBIX 00beMax NPHOIMKEHHO
Ha 2nX60. Uem MeHbmie BOJOPO/ia, TeM MEHbIIE GYAET M \0GBCM.

Ha ocuosammm sTnx gBYX HPAaBHI MOKHO HAXOUTh NPUOuMIKEHHBLA
YIeIbHBEH 00beM MHOIHX COEQUHEHHIA.

IlprBoga arm 3aKOHH, KOTOPHIX HAXOKACHHE MOJSKHO NPUIINCATh
Hommy, mbr eme pas HamoMHuM, 4TO OHE JajieKO HE BIIOJHC TOYHH, CYTh

3aKOHBI npuﬁnmmeHHme, KaK m BCC IOo4TH 3aKOHDLL q)I/I3PI‘IeCKI(IX SIBJICHMIT,
VYna. o6seM npu

repon

C"H20?
Ranponosaa kumciora CSH20?, | . 782
ITapacop6usonas kucaora CSH8Q* | 655 63
duanronaa Kucjaora CG7HUO2 ** | | 886 63
Bengoiinaa kucaora CTHSO?2 #** | 635

CrH2O
duamroy **** C’H4OQ , . . . . . . 870 59
Macao ropeknx mumgagein C'HSO | 633

C*"H% 0?2
[Menaprounosoxucantit aguan C1H202 1351 61
Kopuunokucasit agpuanr CUH?20? | | 1047

* JI;0THOCTH NapacopbmmEoBOil xmciaoTel 10 Iofmany =1,068 npu 15°.
** JJo IMrepsepy mpu 24° miaorHOcTs = 0,9167.
**#% JJo MoeMy ompe/iesleHHIO IIOTHOCTE Gensoimoit kuciaothi= 1,201 npm 21°.
*#%% JI;0THOCTH 3HAHTO1A 110 MoeMy onpesereruro = (,819.
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§ 65. Ilepeiimem Temeppr K 3aKOHAM, OTHOCSAMUMCH OO0 CXOOHHEIX CO-
eqUHEHN.

Muorme cxogable coeqmHeHAA (HO HHKOTHA AHAJOTW M T[OMOJIOTH)
mMeloT Oau3Kpe ynmeabHBIe 00BeMBl, Kak To mokasanm [ioma (§ 33),
IMepco (§ 39), Hounn (§ 43), Ulpomep (§ 42) m muorme gpyrme. IT0 MOKa-
3HIBAET, UTO HEKOTOPHe CXOMHBIE COEJAHEHASA CTOAT B MHOM OTHOUIEHHU
IPYT K OpYry, 4eM aHaJOrd M TOMOJIOrH:

Hunxxens 42,4; wobaner 42,7; meneso 44,6; menn 44,7.

Cepe6po 128,3; somoro 127,1.

IInatuua 58,4; manmaguii 57,3; mpumui 56,7.

Xnop 334; 6pom 310 m wog 321.

NaCl" 170, BaCl 175, SrCl 172.

Cnudyenne yaenbHEIX 06BEMOB MHOTMX APYTHX CXONHBIX COGNMHEHHR
LOKAa3all0, 9TO JJA HUX yBeJMYeHNe M YMeHbIIeHWe mas BjedeT YBelu-
geHue W B 00beMax. IJTOMY 3aKOHY MONIMHEHbI 'OMOJIOTH, AHAIOIM H
MHOTHEe CXOJHBbIE COeNUHEeHHS. JTOT 33KOH BHTeKaerT u3 mpasma Homma,
HO OH B IepBHIi pas BeickazaH Owur B 1854 r. [{roma mo mosomy mpemio-
JKeRWsL rpaduIecKoro MeToqa AJAA OTKPHTHA COOTHOUIEHUA MEMKLY BECOM
nas m gusmyecKkumu cpoiictBamm *. Ecau upes abcuuccs m306pasum nau,
a OpAMHATAMH OTJOKMM BeNMYHMHLL YNEAbHBIX 00HEMOB, TO, CONUHNBIIN
BEepUUHBL OPAMHAT, NMOJYYIMM [JIs MHOTAX CXOJHBIX TeJl KPHBYIO, MO-
CTENeHHO YAAIAIMYIOcH oT ocm abcmuce **. 3amermM IIpu 3TOM, dTO
W 30eCh HCTUHHBIC IOMOJIOTM FCHO OTIMYAIOTCH OT MHOTAX CXOIHEIX
coenuHeHuit. J[14 roMoJ0roB HOIy9aeTca MpAMad JAHAA, 1A CXOQHBIX —
KpHUBaf.

Jlutuii nmeer Bec mas 81, a yx. ob6wem 136
Harpuit » » » 289, » » » 404
Hanuit » » » 488, » » » 561

Jpyryo rpyunmy cocTaBIAOT METAJJIBl MIEJ0YHBIX 3eMedb. Ux
HeJb3sA COeNMHUTH B onHy rpynny ¢ Li, Na m K, moromy, 910, manpnmep,
CTpOHIMIA MMeeT mail Goabmie, yeM Kaldmi, a 00HeM MEHBIIe HATpPHUA.

* Dumas. Compt. rend XXXIX, 1037.

** Kremers. (Pogg. Ann.,, XCIV, 87) moctur B HeKOTOPOM OTHOIIEHMUN
TMOXOOHKIX ?Ke pe3yIbLTaTOB.

4 IlepuoguyeCKHl B3aKOH
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{Bec maa} {¥Yn.o6vem}

Marsmit . . . . . . . . 152 88
Kaanpomust . . . . . . . 250 158
Crpommumit . . . . . . . 546 215
Bapmii . . . . . . .. 854 231

CemHen, He MOKeT B30HWTH B 3Ty rpymmy, u6o mnait ero Goabmie nas
6apmsa, a 00beM MeHbmie 06beMa KAaJIbIHAA.

{Bec maa} {¥Yna.o6bem}

Pryrs . . .. . ... 1250 92
CBumery . . . . . . .. 1294 114
Cepebpo . . . . . . . . 1350 128
Xnopucrwit Kammit . . . 466 240
Xmopucruit HaTpHit . . 366 170
Ilepekucnr Bogopoma . . 212 146
Ilepexnmcyr Gapus . . . . 1054 212

Ilepeknes Mapramma, BO MHOTAX OTHOMEHWAX OTIMYAOMAACA OT
H20? u Ba?02?, me oOpasyeT ¢ HMMH OJHON rpymmel, m0o mail ee 542
ropasgo Gosee mas H20?, a yneabEnil o6bem (133) menbme ynean-
HOro o0GbeMa IepeK:HcH Bomopoma *.

{Bec nas} {¥Yn.o6sem}

Oxkucp margmsa . . . . . 252 68,5
Oxncp Kaapousa . . . . 350 110
Oxnmen cTpoHOuA . . . . 646 152
Oxucy Gapma . . . . . 954 168

OKuch Kanusa He BXOOUT B 3Ty IPyNny OKHCed, HO 00Pa3yeT ¢ OKACHIO
HATPHAA 0COOYIO IPYNITY, TaK JKe KaK I OKACH CBHHIA, PTYTH U cepebpa-

* B menasree Bpema Illome6eiin (Lieb. Ann., CXIII, 157) BecbMa sCHO pas3nu9mI
ABa pona mepekuceit. OgHu, KaK DepeKHcu Bogopopa u 6apus, ¢ XJOPHCTOBONLODPOA-
HOK KHCJIOTOI [AI0T KHECIOPOX (030H), ApyTHe, KaK NMepeKUcH MapraHIa, CBUANA H
Ap., JAlT XJIOp.
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ITouru mepacTBOpEMEbIE TaJOUAHEE COJHE 00PA3YIOT OFNHY Ppe3KYI0
rpynny He TOJABKO IO MHOTMM CBOHWCTBaM, HO I IO OTHOMEHHUIO CBOUX
00bEMOB H IIaeB.

{Bec naa} {¥Yn.oGbem)}

DropucTHii KaabIUH . . 243 46
Tlonyxmopucras menp . . 018 147
XanopucTweit cBuHern, . . 869 150
Xiaopucroe cepebpo . . 897 165
Tonyxmopucrasg pryTh . 1472 209

XJIOpUCTHI CTPOHIMIA, XJODPHCTHII HATPUHA M HEKOTOpPHe INpyrume
He MOryT ObITH BHECEHB! B 31y Ipynny Kak IO pasjuudi0 B CBOHWCTBAX,
TaK ¥ OO0 HEeCOOTBETCTBEHHOCTH O0(G'HEeMOB.

He BmnuceiBag MHOrmX [pyrux HOPAEMEPOB, MOKAa)KeM TOJNBLKO, dTO
TO Ke OTHOIIEHHe BechbMa YacTo CIYYaeTcs BCTpeYaTh W MKy KpeMHe-
3eMUCTBIMI coequHeHAsAMHA. [l3BecTHO, HAmpEMep, CKOIb GOJBIIOE
CXOCTBO HAXOQUTCA MeKAY TpAdaHOM M IOAPOKCEHOM, OCOOGEHHO ero
BUJOM3MEHEHUEM MAJIAKOIUTOM.

Tlait Yn. oOmem
Tpradan . . . . . 592 186
INupokcen . . . . . 685 213

Takoe me oTHOmeHHe 3amedaeTcA U MEeXAYy ciaeaymomuMyl MHHEpa-
JlaMm:

IMait Yn. oonem

Buanemur . . . . 700 167
Humonraz . . . . . 496 153
Bepuman . . . . . . 378 139

Wrak, MHOrme CXONCTBEHHBIE COGJUHEHMS B TBEPHOM N KUIKOM
COCTOAAHAM HMeIOT HMIN OJu3KHe yAeJbHHE O0BEeMbH WIN yheldbHHE
00beMEl, MOCTeNeHHO YBEJWIMBAIOMUECA C YBeJWYEHHeM Iad.

BeposTno, 9To MHOIME ciydaum mepsoro poaa mpeACTAaBIAIOT MepPeXof
K caydasM BTOPOrO pofa, T. e. MMEIOT XOTA GJM3Kue yneabHuie 00beMH,
HO BCe jKe, ONHAKO, IOCTeNEHHO M3MEHAIOMMEcCA C M3MeHeHmeM IIad.
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UYt0o6H 00600mUTH WCCIEqOBaHAE ITOTO IPEIMETa, MH TOJIKHH pac-
CMOTPETh €ro ¢ PA3JUYHHX CTOPOH.

§ 66. Ilpesxme Bcero poskmaeTcs BOIPOC: HE 3aBUCAT JH OIN30CTH
YOeNbHHX 06beMOB MHOI'MX CXONHBIX COCOUHEHMIA OT GIU30CTH KaKOTO-
1160 OTHOTO CBOACTBA, HAIPUMEP OT GAUB0CTH KPUCTAIINICCKOR HOPMBI?
Paspemenne sroro Bompoca TeM Ba)kHee, d4ro Jlioma, Ilepco, Homm,
MIpopep (88 33, 39, 43) mamnm, 4T0 M3oMopduaM BiedeT 3a cooi0 Oam-
30CcTh ymeabHBIX 06beMoB, a Jaue u I'yur (§ 59 m 60) crapamucs maiitm
COOTHOIIEHUE MeKIY romMeoMopduaMoM U yneabHbIME oO0bemMamu. Mu yixe
BHJEIH, YTO HOCHeNHAA MONETKA COBEPUIEHHO (eaycliemHa, T. €. 4YTO
HET COOTHOINIGHHA MeKAy TroMeoMOop@usMOM M YOedIbHHMHI O00beMaMi
AIM 9TO GJA30CTh KPACTALIMISCKAX (OpPM HE CONPOBOMKAAETCA GIM30-
CTHIO YHEJABHBIX 00'BEMOB HJA Tel, AMEIOMUX HECXOACTBEHHHIN XwMmude-
CKAM cocTaB. ITO HaeT IOBOJA AYyMaTh, 9TO HET COOTHOIIEHWS MEKIY
dopMoOO m ymeabHBIM 00beMOM. BHuMAaTeNbHOE PAaCCMOTPEHHE NOKAREI-
BaeT CNpaBeJHBOCTH 3TOr0, M BOT OCHOBAHUS, HA KOTOPLIX MBI ONPO-
BepraeM MHEHHE 0 TECHOM COOTHOIIEHAN MOy OJU30CTHI0 OpPM U
6IM30CTHIO YIEIABHEIX 00BEMOB.

MHuorounciaeEHEe HCCISJOBAHMA NOKA3aJM, YTO BeCbMAa YacTo IHpH
3aMemeHN BOLOPOAA XJOPOM WM pagmKamoMm asotHoil Kucaors: (NO?)
¢dopma me mamenserca. C npyroil CTOPOHSBI, U3BECTHO, UTO MHOIHE T'OMO-
Jormueckme coeguHeHua mmeior Gauskme opmel. Tax, manpmmep, IIpo-
Bocraiie * moKasad, uTo oxcamMumHOBOKmcnbii aduas (C2H®) (N(C20%)H?),
O (oxcameran) um3oMopdeH OKCAMHHOBOKHCIOMY XJIOPHO3(HIIO

(C2CI®%) (N(C20?)H?), O (xmoporcameTaH).

O6a sdupa cyTh Teja TBepjble, NPUHAMIEKALUMEe K pPOMOWIECKOI
cacreme. OTHOmEHMe oceil B oKcamMeTaHe M XJOpOKcaMeTaHe a (BepTU-
xampHAA) : b : ¢=0,715:1: 0,924.

Jlopar ** mamen, 4To AByHUTpOdEHOBAA KHUCIOTA

H(CSH3(NO?)?), O

# DelaProvostaye. Ann. d. Chim. et d. Phys., LXXV,322.Gerhardt.

Chimie organ. I, 281.

** Laurent. Revue scientifique, IX, 23, 124; Ann. d. Chim. et d. Phys.
(1), LXIII, 27 (3), 1II, 206, 407, Method. d. Chimie.
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m3omopdpra TpmauTpodenosoit wmeaore H(CSH2(NO?3, O, uro Ttpm-
xaopodenosas Kmcaora H(CCH2CI®), O msomopdua mnaraxiopodenoBoit
xucaore H(CSCI®), O. HKpome toro, mssectno, uro mcatma GC8H50?2
(pombuueckoit cucreMul co P=133°50") m3somopden  xnopoucarumy
C®HACINO? (pomGumueckoit cmctemni co P=131°), kak nokasam I'ycras
Poze *.

Ilomo6aHX mpMMEpPOB MHOrO. A M3BECTHO, UTO KarKgoe MeTalenTu-
qecKoe 3aMeIleHue BOMOPOAa XJIOpPOM, OPOMOM IJIA PAAMKAJIOM a30T-
HOKHNCJLIX coJieil BJe4eT IMOCTOAHHO JOBOJHHO 3HAYATENHHOE U3MEHOHHE
06bemoB. Hamprmep, 3aMeHssi B xjnopucToM »duie oguH mai Bomopopaa
XJIOPOM, MOJAYIUM XJIOPHUCTHIA XJOPO3PUiIb U IpU 3TOM YAEJbHEIA 00beM
u3 450 coenaetcsa 528; ymenbHBIA 00beM cleqyIomeil CTeneHn 3aMeImeHns,
T. €. XJOPHUCTOro ABYXa0poaduis, ectb 609. C mpyroit cTOPOHE, yenb-
HHI 06beM GeHsumHa 566, a auTpobensuna 640, yneabHbli 06beM aTK00JA
359,8, a aszormoxmeaoro »dmasa 511. Boobme BcsaKoe 3amemenue BOmo-
POfa XJOpPOM, PAgUKAaIOM a30THOKMCIBIX COJedd W T. I. BiIedeT 3a coOoi
3HAYNTENBHOE M3MEHEHME YIeNbHEIX 00BEMOB, HO MHOINA HE M3MEHAeT
(popMbI, & IOTOMY HECOMHEHHO, 4TO TaKume W30MOD(HBIE TeJa JONKHBHI
IMETh HEeOAWHAKOBBIE M He ONW3KHE YHeJIbHbE 00HEeMEL.

Jpyroit psam mccueqoBaEWE MOKAa3ax, YTO MHOTHE TOMOJOTMYECKUe
COeNUHEHNA MMEIOT Takye Giumakue GOpME, HO MEL BUAEJIH, 9TO I'OMO-
JIOTMYECKMe TeJa He UMeIOT GAU3KUX yaeJbHHX 005eMOB, I HIOTOMY B 3TOM
cJydae ME CHOBA BUIMM, YTO N30MOPPU3M HE COIPOBOKAAETCA GAU3OCTHIO
VIeIbHbEX 00BEMOB.

Heiicreutennso, Boaas ** 3amMecTun memoyb B KBacumax XMAHH-
#oM, Opmrosa xoummuom, Turyc $om Aabr *** 3amenun B kBacmax
Kaly MeTWIbaMHHOM, 3QMIBAMMHOM H aMHJIbAMUHOM, TO K€ CHeJaJ
Hugkxkne **** y Bo Bcex 3TUX ciAydasx ¢opma KBACIOB OCTANACHh HEM3-
MEHHOIO.

* G. R ose. Journ. f. pract. Chem., XXIV, II.

*¥¥ Woll. Lieb. Ann., XLII, III.

##*# Titus von Alt h. Lieb. Ann., XCI, 170; Journ. {. pract. Chem., LXIII,
145; Ann. d. Chim. et d. Phys. (3), XLIII, 117.

*#*¥* Njckleés. Ann. d. Chim. et d. Phys. (3), XLIII, 118.
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Barmep, Bensmum, Ila6yc, Huxkme, Mapunsak, HKenrorr*
¥ MHOr@e [pyrue HAIUIA, 9T0 XJIOPOMJIATHHOBBIE CoequHeHud (couaw,
COOTBETCTBYIOIIAE aMMOHMAKAJBHOM MM HAIMATHPHOW ILIaTHHE) MHO-
X AITKAaJXOWIOB COBEPIEHHO M30MOPOHE APYT APYry, T. €. ABIAIOTCH,
KaK HamaThHpHAd IUIATMHA, B OPMAX TPABMIBHON CUCTEMBI MU KpH-
CTALIN3YIOTCA pomM6GO3apaMu, CTOJNb OJU3KMMU K Ky6aM, 970 IO cmpa-
BEJUINBOCTH BCe BJTH Teja MOJIKHO cYUTarh napamMopdueimm **,
Tax, mo onpemenenmio Illa6yca, xmopomnarnaaT 3QMIbaMUHA ABJISAETCA
poMGo3paMm, IUIOMANM KOTOPHX HaKIoHeHH mox yriom 90°54°.

Ilorumas m3omopdumam Kak 6GIM30CTH KPUCTALIUICCKUX POPM CXOI-
CTBeHHHX COeJMHEHMil, ME NPUYUCIAIM K CJIyIasM n3oMopdusma i
6aus0cTh GOPM HPU METATENTHISCKOM M T'OMOJOTHICCKOM 3aMEIIeHHAX.
Ho mam moryr ckasarb, 94TO 3TH ABJIEHUA IPUHAMIEIKAT K SBJICHUAM
romeomopduama (r. e. GamaocTm GopM 0Ge3 CXOACTBA XUMHYIECKOTO CO-
CcTaBa), HO TOTJA K TOMY 3Ke PAAY AOJYKHO OTHECTH M30MOPPU3M aMMO-
HUAKAJbHEIX COJNEH ¢ COJNAMHU Kajduf, CHHEPONHHEIX COS[HHEHUN C XJO-
pacteimu. U peiicTmTeNnbHO, ymeAbHENA 006beM mamatepsa (218,3) me
0YeHb GAW30K K yAeabHOMY o6beMy xjgopumeroro marpus (169,9) m xio-
puctoro kKaunmsa (240,2), xota dopMBl BCeX 3THUX TeJd OJUHAKOBHI.

Ho ocrasmBmm 3Tl sBI€HEA B CTOpOHE, MOCMOTPHM, HET JH CJIyIaeB
IOJIHOTO m3oMOopdmaMa 1O cocraBy u ¢opmam 0e3 OIU30CTH YHEIbHBIX
o6pemoB? Ecan maiimyrcsa Takme ciaydam, TO COeqUHEHUS, BO3OYIKICHHOE
Ope)kie ONMCAHHHIMA ABJEHHAMHA, HaigeT ceGe TBEPAYIO OMOPY.

§ 67. Eciu Bo3mOKHO cOMHEHUe B M30MOp(HH3Me IPOCTHIX TeJ Hpa-
BIJIBHON CHCTEMBI, TO HECOMHEHHO, 9TO MHOTHE M3 IPOCTHIX TeJ POMGO-
9 PHYECKON CHCTeME H30MOPYHEL B HMCTHHHOM CMBICJEe 3TOrO CJOBa,
T. 6. MMEIOT MHOrMe MOHo0HHe peakKiuu W Oauskue GOPME M MHOTHE

* Wagner. Journ. f. pract. Chem. LIII, 449. Weltzien. Lieb.
Ann., XCIII, 271. Schab us. Bestimmung de Krystallgestalten in chemis-
chen Laboratorien erzeugte Producte. Wien, 1855, L’Inst. 1855, N 112, 143.
Nicklés. Ann. d. Chim. et Phys. (3), XLIII, 118. Compt. rend. XI, 980.
L’Institut, 1855, N 1110, 122. M arign a c. Compt. rend., XLII, 288; Arch.
d. sciences phys. et natur, XXXI, 170. Kenngott. Journ. f. pract. Chem.
LXIV, 492.

** CM. ompenenenme mapamopduama B § 57.
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obmume ¢mamueckme cBoiicTBa. Ilo ompepenenmio I'ycrasa Pose *,
OCTpHIL yroa poMGo3apa METANJIOB eCTh CJIENYomuii:

Ocmmit . . . . . 84052 Ocp a=1,4105
Wpmpmit . . . . 84952 » a—1,4105
Mupmeak . . . . 8504 ** » a=1,4024
Temrnmyp . . . . 86°57 » a=1,3297
Cypema . . . .  87935*** , a—1,3068
Buemyr . . . . . 87°%40 » a=—1,3035

Mguorme u3 u30MOPYHBIX Tesl, OOKKHOBEHHO BHICTABIAEMBIX B IPUMEP
(Hanpumep, CePHOKMCJIEE U YIIEKUCIBE COJM U3BECTH, CTPOHIMA,
Gapusdg, Margds, CBHHUA M [P.), HMEIOT ropasno Ooibliee pasiudue
B dopmax, a Apyrue mMelOT ropasgo Ooibmiee pas3nWdme B CBOHCTBAX.
Tak, manmpuMep, XPOMOBOKMCIO® KAajiM, CEPHOKHCIIOe KAaJM, CeJEeHOBO-
KUCIOe KAl M CePHOKHMCIAA OKACh aMMOHUSM, WM KOPYHJ W 3KeJe3Hb
0JlecK, MIM XJIOpUCTOe cepe6po M XJOPHCTHIL HATPUl, ABPAOUAIMEHT
U cypbmsaHO# GaecK. VTak, eciam BH 3aXOTATEe ACKJIIYATL TPHBECHHBLHA
HAMA IpuMep M3 PAna M30MOPPHEIX TN, TO AOJYKHEL OTKA3aThCA OT BCEX
OOYTH M3BECTHHIX HAM MPUMEpPOB A30MOPPU3Ma, IPUMEPOB, OORKHOBEHHO
IPUBOJUMBIX BO BCeX y4eOHMKAaX. A OTKa3aBIWIACH OT HUX, BaM HOJKHO
0yneT COBePHIEHHO YHWYTO)KATH BCe, CTOJNb BAajKHHE MJIA HAC HOHATHA
00 m3oMopduame.

Wrak, HasBammble IpOCTHE Tejga pPOMOO3NPUIECKOR CHUCTEMH CYTH
usomopdusie Teaa. CpaBaaM sxe ymeabHble 00bembl X maeB. {CM. TaGu.
na crp. 99}.

Mexny ymeabHHIMA 00BEMaMA [AeB HA3BAHHHIX TeJ, OYEBUIHO, HET
ommzoctr. Tak Kak MH He 3HaeM Beca HX JacTHI[, TO 1 He MOKeM CYIUTh
00 oObeMe MX YacTUI, HO BeJb Mbl He 3HAeM TaKjKe U Beca YacCTHUI] BCeX
TOYTA APYrAX M30MOP(HHX Tej, HAIPUMED CePHO- M YIISKACHHX CoJeii.

Kro, mampmmep, MoOKeT DOPYdYMTBCA 32 TO, 9TO YHENbHHIA 06BEM
napoB K2(CO), O -Gymer paBeH ABYM, KAaK YHOeJbHHHE 06HeM OapoB

* G. R ose. Pogg. Ann. d. Phys. u. Chem., LXXVII, 143.

** 85°26" mo Breithaupt'y.
#%% 87°39" Mohs u. 87°28' Marx.
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Iaik Va. sec  |Ya. o0bem nas ‘f,“a{cf,fl}fl“
Ocmuit . . 622 19,5 31,9 —
Wpupmit . . 617 21,74 28,4 —
Memeax . 469 5,71 82,14 328,4
Teaayp . . 401 6,19 64,7 —
CypbMma . . 376 6,72 56,0 —
Bucmyr . .| 1330 9,81 135,6 —

(C2H?%)%(CO), 0% K10 MOMeT cKa3aTh, KAKOBA 4YACTHIA A30THOKUCJIOTO
cepebpa? Ag(NO?),0 unu Ag*(NO?)?2,0?, uam Ag3(NO?)3,0%, mam kKa-
Kag mHasa? Taxk Kak MHOIWe OCHOBAHMS, HANPUMEP OKUCH CBUHIA,
IIMEO036M, OKHCH CYPbMBL M IP., MOTYT 00pa3oBaTh C OJHOOCHOBHBIMU
KHACJIOTaMU OCHOBHEIE COJIM, 9YacTO CONep)Kamue BOAY, TO M BecbMa
BEPOATHO, YTO INOHOOHBIE OKHCIbl CYTh MHOI'OOCHOBHBIC, CIIOCOGHEIE
€ KHUCJIOTAaMU [1aBaTh HECKOJBKO PANOB cojieil, mOqOo0HO TOMY KaK MHO-
FOOCHOBHBIC KHCJOTH AT ¢ OCHOBAHUAME HECKOIBbKO PANOB cojel,
1n0A06HO MHOroocHOBHHIM ankooxsaM. jIlotoMy-To HemocraTok cBemeHuit
0 9acTHIe HA3BAHHEIX POMOOIMPUIECKHX TeJ HEBO3MOYKHO BBHICTABUTH
OPUYAHOI OTCYTCTBAA COOTHOUICHHA MEKNY YHEJAbHBHIMA UX 06BeMaMm.

IIpuroM Bce gacTuiBl BCerna HAXOOATCA B MPOCTOM OTHOINEHHMH K BECY
uag (§ 54), a mOTOMY B IPEIOJOKEHMH, YTO YHEIbHbE 0GHeMEl TACTHI]
Ha3BaHHBIX POMOO3IPUIECKAX METAIIOB HMEIOT MEKIY c060I0 GIM30CTD,
MBI JOJIKHBI IPEAIOJAaraTh, 9TO yAEJbHBI 06HEM YaCTUI[ BCEX M X MOYTH
paBeH 328,4 (ymenbHHIT 06beM YaCTHIIBI MEIMIbAKA):

Ost® — 319 Ir'® — 284 As* — 328
Te* — 259 Sb* — 244 Bi%? — 271.

Ms1 B3sanu nanGosiee BePOATHHE U3MEHEHUS B Bece YaCTHI, T. €, IO-
JlaraeM, 4TO 9YacTHIBl OCMHS U HMPUAASA COAEPIKAT OAMHAKOBOE YHCIO
maeB, TaKyKe MBIIBAK, TeXAyp # cypbma. Ho mpu aToM Her Gosbmoit
fnusoctn 06'bEMOB, ¥ MPUTOM NOPANOK Teu IO 06beMaM He COOTBETCTBYeT
OOpPANKY TeJ OO KpuCTadiamdecKuM popmam, Kak Toro TpeGyer BTOPOi
saxon Homma (§ 43).
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Ham Mmoryr sameTmTs Takike, 9TO HaW IPUBEJEHHBIX HAMH OPOCTHIX
TeJ He CYTh SKBWBAJEHTH X Mexky coboo (§ 4), Torma Kak mam Apyrux
CPAaBHHMBAaeMEIX H30MOPOHEIX TeJl CYTh SKBUBANEHTH, HAIpAMEp IIan
yraekucasix coseit. Ha 310 3aMeTuM, BO-IEPBHIX, 49TO HAil MBIIBAKA
€CTh 9KBUBAJEHT 2 maaM tejunypa (unm 1 marm ceprl), HO MEMOY Tem
ob6bem mas MumbAKa (82,1) He paBem o0GBEMY OBYX IaeB Telaypa
(2x64,7=129,4), a BO-BTOpHIX, IPHUIOMHNM BCI0O H3MEHYMBOCTL IKBH-
BAJIEHTOB.

Nrak, xorss pomGosgpuueckme MeTANIH H30MOPOHBL MEXTY c060¥0,
HO OHM He MMeIT OJHM3KUX YyAelbHHX 00beMOB (mas, a BEPOATHO, I
9KBUBAJEHTA, W YaCTHUIH).

§ 68. Hccnenosanusa Dpankenreiima * mokasaim, 4T0 a30THOKMCIOE
KalM M a30THOKWCIBIA HATp Teja W300AMOpPQPHEE, T. €. ABJIAOMUECH
B ABYX ¢opmax (pomOmuecKoit m poMOGOIApHMYECKOR cucTem), ©3 KOTOPHX
Kaykmaa m3oMopdHA cooTBeTcTBYIomeil ¢opme napyroro Ttema. O6 m3o-
Mopdu3Me ITHX COJeil MOTOMY HET HUKAKOrO COMHEHHs. A MEKIy TeMm
rx o6wemsl BoBce He Omumsku — 301,9 m 239,7.

Honegno, atu 00'beMBI OmpefeieHH B CONAX C HEOMWHAKOBHIME (op-
MaMn, a MMEeHHO IJIA a30THOKHCJIOIr0 HATpa B poMmGoampmuecKoi ¢opme,
a A a30THOKMCIOTO0 Kajd B POMOAMYECKOH, HO HpH AuMOPHHOM m3Me-
HEHHH yOeJbHbIA 00beM HM3MEHSAETCA O4YeHb Majio, KaK MHE 3TO YBAIAM
BCKOpe, a MOTOMY yaelbHEe 00BbeMHl cojieii B oGenx gopmax, Ges comHe-
HAA, Pa3nn4aioTCsd [JOBOJIBLHO 3HAUATEJIHHO APYI OT ApYyra.

Bupouem, monoOHasx sHauMTENbHAS PA3HOCTh B BENUIMHE YHSABHBIX
00HeMOB BechbMa 9acTv BCTPEYaeTCH B TeJIaX, OGBIKHOBEHHO ITPUBOJI-
MBIX KaK mpuMeps u3omMopdmbix. CpaBHHTe mJIsA mIpEMepa KOPYHI,
KOTOPOro YHeJbHEI uObeM paBeH 54,2, m eJe3HB OlecK, KOTOPOro.
o6beM ecTh 64,6.

Wrak, ectp momnmuHbIe ciydau m3oMopdusma 6e3 OIU30CTH YHEIdb-
HBEIX 00'b€MOB, a IOTOMY Ka)KeTCSA COPaBeIMBBIM CHeaTh 3aKIIOYeHHe,
970 M30MOPPU3M HE ecThb CJIEeACTBHE OJM30CTH YIEeABbHHX 00BEMOB.

* Frankenheim. Pogg. Ann. XL, 447.
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Ho npouemy ke cTONb YacTO BCTPEHAlOTCA CJIydauW, 3acTABABINAE
BUIETh TECHYIO CBA3b H30Mopduama ¢ ymeabHbiMA ob6bemamu? OTseT
ACHO BHITEKaeT M3 3aKOHA, IPABEJEeHHOro B 3Toil ruame (§ 65), — wacro
CXONCTBGHHBIE COCJUHEHUA HMMEIOT OJU3KUe OOBEeMHL.

JleficTBUTENIBHO, MBI Ha3bBaeM H30MOPOHEIMU TeJaMd B CTPOTOM
CMBICJIE TONBKO Te, KOTOPHE MMEIOT MHOKEeCTBO CXONCTBEHHHIX IPU3HAKOB
u Mexiny HEMA U dopmy. lloTomy m3omopdubie Tena BechbMa 4acTo HIpPH
CXO[ICTBE CBOWCTB MMEIOT OJUBKNE yHeJbHbE 00BEMEL.

Tax, mpmumit M ocMuil, W3 IPUBEJSHHEIX HAMHU BEIOIE METAJJIOB,
npza u3oMopdusme MMEIOT u GauU3KAe 06BeMbl, MOTOMY YTO H HX CBOMCTBA
B BeCbMa MHOTOM CXOJCTBEHHHI.

Bcee 10 3acraBmio Hac cKasath, 94TO 64U30CMb KEPUCMAAAUYECKUL
gopm He ecezda conposoncdaemca 64AuU30CMbl YOeAbHHL 00beM08, WU
9TO Texa U30MOPPHEE I TOMEOMOpPHEE MMEI0T 0JM3KNEe 06'BEMEL TOJIBKO
Torga (M TO He Bcerga), KOrga HMeIOT CXOACTBeHHEIE CBOHCTBA. ITO
caexyer @3 Toro, 1) aro romeomMopdube Tesa He MMEIOT GAM3KUX YOENb-
HBIX 00BeMOB, 2) 9YTO M30MODPQHHE Teja TAaKKe MHOTAA He UMeIT HX ’
3) 9ro Tema m3oMopdHHE MMEIOT GIM3KUe yHeNbHEE 00BEeMBl TOIbLKO IIO-
‘TOMY, 9TO OHH CXOJCTBEHHH (IO COCTaBY U CBOHCTBaM).

Honn crapancsa o6bsacauTs m3oMOopdusM, W OCOGEHHO CIOCOGHOCTH
A30MOPPHBIX TeJI 3aMemaTh APYr APYra, HePaBeHCTBOM 00beMa HMX aTo-
MOB. Mbl BAIMM M3 BHINECKA3aHHOT0, YTO 3TO IPEIIOJ0KEHNEe CTONBKO e
MaJ0 OCHOBATEJBbHO, KaK U mpeamoioykeHme Mmuepimxa o paBeHcTBe
OpMEL aTOMOB TeJ M30MOPPHEIX.

Ham mpnroM KakeTca BechbMa CTpPaHHBIM ycuime w3 GOopMbl m 06bEMA
Teja 3aKjalodaTth 0 ¢opMe M oOBEME ATOMOB, KOTTMAa MEL MEKIY HHEMHU
OpepmojiaraeM IycTOTy miaum adupusie atomi (§ 11).

§ 69. Ilepeiinem Temepnr K cAMueHHMIO YOEJBHEIX 06BEMOB TEJ, AMEIO-
IUX OJWHAKOBHI 3JIeMEHTapHEIH COCTaB.

Pasnuunre ciysam emmmcTBa cocTaBa (IpH pasaudmd B CBOMCTBAX)
COIPOBOKIAIOTCS PA3NWIHBIMM ABJIEHHAMHA B OTHOIDEHMHM K YZHEJbHEIM
obobemaM. [lumMopdure BHUIOM3MEHEHHS COIPOBOMKIAIOTCA MAalubiM H3-
MeHeHumeM CcBOiicTB, ¢opmbl m 00beMoB. JleiicTBuTensHo, mUMOpPQHHA3M
MaJI0 M3MeHseT CBOHCTBA, HaNpuMep PpacTBOPMMOCTb, BHEIIHNH Bup,
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TeINIOEMKOCTh, TOYKY IUIABICHAS H JPYTrUe CBoiicTBa ¢uamieckue,
a paBHOo m xumudeckue. Vccmenosamma ke Ilactepa * mogreepmuan
maenne Jlopana ** o 6nm3oct: opm, yiam mapamMmopduaM Tel AUMO PPHBIX.
Tax, Hanpumep, B IoOsice, HePOEHOUKYIASAPHOM K ILIONM(AfAM OPU3MH,
y MOHOKIHMHO3pmIeckoit cepsl Pn=135°9", nn=90°18" m nP=134°33’,
a B poMOEmYECKON cepe u TakKe mo ompepgeirenmio Muuepamxa —
Pn=135°', nn=89°52" m nP=135°4'. Cepa, BBIKpHCTa/JIM30BaHHAA
u3 pactBOopa B OesBogHOM ankoode, no omnpegeirenmio Cer Huep
HeBunna *** pmeer yram B TOM ke mosice: Pn=135°, nn=90° m
nP=135°. Jlogpeit **** 1o ke caMOe COOTHOMIEHNE HAWIE] B PA3NUIHEIX
BUJOM3MEHEHNAX THTAHOBONH KHCIOTH, a ucciaegosanmsa Ilactrepa m
Hnxxae eme Gosnee yKpeouad MHEHHE O TOM, 9TO OpH AUMODPPHOM M3-
MeHeHEE $OpMa BeCchbMa MAJI0 M3MEHSETCA, TOYHO TaK Ke KaK WM CBOIi-~
crBa. To ke MBI JOJKHEL CKa3aTh 1 06 yIeJbHHEX 00beMax.

MonoxkauBO3pUYECKON cepsl ya. obvem . 609
{ Pombuueckoit cepst . . . . . . . . . . 981
WssectroBoro mnara . . . . . . . . . 2293
{ Apparommra . . . . . . . ... ... 21115
Menesgmit vrmar . . . . . ... ... 1878
{ Osakepur . . . . . . . . .. .. .. 190,3
CepHBlil KONYEDAH . . . . . . . . . . 74,5
{ Mapkasur (Speerkies) . . . . . . . .. 79

[IpaBaa u JneBasd BHHOKAMEHHBIE KHCJIOTH 036

Ho xorga mpu mameHeHru ¢OpPMEL 3HAYMTEJHHO M3MEHAIOTCH U CBOIH-
CTBA, TOTHAa U OGDBEMBl 3HAYATEIBHO M3MEHAIOTCA. JTO OCOOEHHO ACHO
HaJ BAJOMA3MEHEHUSMHA YTIEpOAa.

* Pasteur. Compt. rend., XXVI, 353; I'Institut, 1848, 94; Ann. d. Chim.
et Phys. (3), XXIII, 267.

* Laurent. Compt. rend., XXVI, 632. — Laurent. Methode d.
Chimie. Eme pamsme Jloparma I'. Kyndep (Pogg. Ann., 1824, II, 423) roBopuan
0 61M30CTH YIJIOB [ABYX BUAOM3MEHEHHMH CepH M yTJEKUCIOi H3BECTHU.

#%% Ch., S.C. Deville. Ann d. Chim. et Phys. (3), XLVII, 9.

#*%% 1, 0drey. Compt. rend., XXXIV, 56; 1'Institut, 1852, 9.
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Aamaz . . . . . 21,16
Fpagur . . . . 35,7
Aurpamur . . . 47

MeTamepHele cOeqUHEHNS MMEIOT, KaK M3BECTHO, MHO;KECTBO BeChbMa
CXOJICTBEHHHX NPU3HAKOB M (uaudecKux cBoiicTB. Heroropee m3 Hux
IMeIOT [layke ONMHAKOBHIe (OpMBI, KAK BANHO U3 mcciaenoBamuii Jlopana,
Ha3BaBmeEro aro spieHue umszomoppuamom. Ho um mx ynenbHBIE 06HEMEL
BeChbMa 0JIMBKU MEKY C000I0, 9TO ICHO BUJHO W3 TOrO, 9TO yAeJbHHI Bec
TaKkuX TeJ BechbMa 61u30K. Honmo mpepmonaraer, 970 mogo0HEIe Tea IMEIOT
COBEPINEHHO OJMHAKOBHE OOBEMEL HpH TOUYKe Kumenus. M Bueam yixe
(§ 51) mpmMeps TOro, 4TO MeTaMepHbIE BAOM3MEHEHHA COOPOBOKIAITCH
MaJIEIM u3MeHeHmeM 06neMOB. TOJBKO OpPA pa3iIMIUA THOUIECKOTO M
MeTaJIeNTUIeCKOr0 3aMeuleHus HAOJ0maeTcaA JOBOJBHO B3HAYUTENbHAS
pasHOCTH B 00BEMAX OpPH CXOACTBE COCTABA.

Jlpyrue usomepHBe ¥ TOMY MOJO0OHEE BUIOM3MEHEHHSA B COCTABE
TAK)Ke BJEKYT 32 0000 Majioe M3MeHeHme B 00beMaxX, OCOOEHHO TeM
MeHbIIee M3MEHEHNe, YeM MeHbIle M3MEeHMIMCHh CBOMCTBA TeJ.

Knervarka . . . . . . 665
[ Kpaxman . .. . . . 0661
Cumepomx . . . . . . . 375
{Hapaunau .o . ... 466

§ 70. ITomumepHHIE BUOOM3MEHEHHMA NPEACTABIAIOT TO jKe CaMoe.
JTO BechbMa 3aMeddaTelbHOE ABJICHMAE MOMXHO BUETh M3 CJIENYIOUMX.
CIIyd4aeB:

Crupoas C¥H® . . . . . . . . . 706,05 wnam CH==88,3
[BeHSHH céeHe ., . .. ... . . 566 » CH =94,3
Aaperug CCH'O . . . . . . . . 345 » C2H*O = 345
‘ VYkcycnoxumea. agpup C4HEO%, , . 611 » C2H*0 = 306
Bogopomonponnonmas C3HCO , . 459 » C3H$0O —= 459
[ MypaBbunokuca. amuas CEH?20% , 825 » » =413
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Aperou CH®O . . . . . . . . . 444 wuiu CH'O = 444
{ Macassokuca. apuas CSH?20?, ., 809  » y =405
Bogopomobyruas GHH8O , . . . . 549  » C*H80 = 549
‘ Hanpuaesasg kucaora C8HW®Q%, . 909 » » =455
Bogopomosnanruas C7H™O ., . . 861 » C"H"0 = 861
{ Jaspokucawit agunr CHH202 . | 1657  » » —828
dpunebyruns CH2ZO , . . . . . 916 » CéH20 =916
{ JlaBpoBas kmcaora C?H20? | | 1419 » » =1T710

N3 nabnionenma mam OpmBeeHHEIMHA TeJamu BumHo: 1) xoTsa moau-
MepHEE TejJa B IIapoOOPA3HOM COCTOAHMHA 33HAMAIOT PAaBHBIE 00BEMBL
(T. e. MMeIOT BecbMa HePABHHI yIeJbHEIA Bec mapa, IPOMOo PIUOHAN bHHH
BeCy YacTHIB), HO B JKAMKOM COCTOSHAU HMMEIOT BechbMa HepAaBHEHE
yneabHbEe OOBEME. 2) YHeiabHbE OGBEME MOJAMEDHEX TeJ YBeJINdn-
BAIOTCA IOYTH MPOIOPUMOHAJIBLHO YBEAMYCHHMIO Beca Mas, MOTOMY IIpeX-
CTaBJICHHEIE B OMHAKOBHIX (OpMysax HOJUMEpPHEIE TeJa AMEIOT OJu3KIe
ymeabHEe 00beMbl. 110 TOM jKke mpudYmHEe yhedbHBA Bec MOJMMEPHEIX TeJ
B JKUAKOM COCTOSHMM mourm ogmuHakoB. 3) llocienmee Tem Gonee copa-
BeIJIMBO B OTHONCHWWM K JAHHOH mape IOJAMEDPHBIX TeJ, 4eM ONMMKe MX
cBOicTBA MY cOGOI. 4) Ecanum Mbr 1306 pasum Bce MOJUMEPHEIE TeJla PaB-
HbiMu popMymamu (Hanpmmep, angerun, mapangeray u metagugerun C2H40),
TO YBUJWM, 9TO COEUHEHN S, UMEIOINe HU3UIYI0O TOYKY KHNONECHHA U MEHb-
muii yOoeabHBIA BeC mapa, AMEIOT M MEHbIIUN yaeJbHHH BeC B JKUIKOM
COCTOHHHUM, T. €. OONbIIMA YHOeNbHBIA 00BEM, UeM IIOJUMEpPHEBIE TeJja
¢ BBHICIIEI0 TOYKOIO KANEHNA ¥ ¢ OONBIMM yJAeJbHHM BecoMm mapa. Tak,
algeran mMeeT OONBIMANR YHeNbHBIA 00beM, 9eM YKCYCHOKHCIBIA 3(uisb,
a¢unebyTns Gombme, deM JaBposas kuciaora. Ho npu Touke KuneHus
yhelabHble OO0bEME HE CTAHOBATCA BIOJHE ONMHAKOBHIMEM, KaK Tpebyer
npasuwiao Homma.

Aneron C®H®O wumeer ya. o6neM npm Touke xunenusa 485

Macassorucanii a¢unp CZHEO » » » 467
Aapernng C2H*O » » » 348
Ykcycuorucamit aguas C*HIO » » » 336
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§ 71. Yro6n BHEETH COOTHOWMEHME YAECIBHHX O0GHEMOB € COCTABOM
W CBOWCTBAME, CIMYMM TeOeph pPAMA COENUHEHMN PAasANYHEIX Ted ¢ Of-
HUMU H TeMH ke snemerHTamu. CouumM, HampmMep, COeqUHEHnS Kalus,
HaTpHUs, Mardus, Oapus, Meam M SPHIA.

CoepvHeHUA Menu Maruua Bapua HaTtpua Kanua Qduna

BesBognana OKUCL TIO

1
dopumyie o (R2, 0)*| 40 35 93 70 111 319
Bopgmras oxuch 1o
dopmyne RHO . .| — 78 118 121 169 360

Yrieruciele coefidae-
BuA 1no ¢opmyie

1 A

5 (R(C0),0?9). . .| — 90 130 135 191 378
Xnopucroe coeanHe-

HUe 00 (bOPMyne RC1 137 137 175 170 240 450

CepHOKHCIO® COegu-
nenue no gopmyie

1
—(R%S0?), 0%) . .| 140 142 163 169 206 430

A3soTHOKBACIO0E COCOH-
Henue mo Qopmyne
R(NO2O . . . . . — — 288 240 302 511

Knc:oe ceprokucioe
coefiuHeHue no dop-
myae RH(S02),02.| — — —_ 274 359 598

W3 aroii TabauIbl MOMKHO BHIETh CleAyIOImee:
1) CoenvueHms MarHMsA W Megu MMeIT MEHBIIAN YNEJAbHHH 00beM,
YeM COOTBETCTBYIOMME COeMHEHAA O0apusa W CTPOHIUA. Y eJbHHIA 06beM

* Mel npuBenu Bce dJopMyJILI K TaKoMy BHUJY, 9700 B HUX COMIePKaJICA OOUH
maif, uam sKBMBAJNEHT, MeTajuia mam papgukana R. Iloromy fis BceX JBYOCHOBHEIX
TeJ MbI B3AJH TOJBKO IIOJIOBUHY yJeJbHHX 00BbeMOB.

5 Ilepuopguyeckuii 3aKOH
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3THX IOCIHENHHX BCErja MeHbII® YAEABHOTO 00heMa COeqMHEeHW Kaumsd,
KOTOpPHIE WMEIOT, B CBOI O4Yepenb, YHEeIbHBIA 00BeM MeHbme OGBeMa
COOTBETCTBYIOMAX COEeIAHCHAN 3misd.

2) PasnocTh MEKIY yaeJabHBMA 06beMaMI COOTBETCTBYIOIAX COeqIHe-
HEA Kajdusgd U HATpPUA He Bcerga mnocroAaHHa. g XJIOPUCTHIX coe-
nuHeHuii ona paBua 240—170=70, mua BogHEIX OKHcell 48, musa oxum-
ceit 41, A MetamnoB 129, 1715 a30THOKACIIBIX COMeH 62, [UIS CePHOKMCIBIX
coseit 37, masA KHECABIX CEPHOKHCIHX cojsed 85 W Iiid YIriIeKucanx 56.
Touno Tak jxe HM3MEHYMBA U PA3HOCTHh MEKIY COCNMHOHAAMHU 3QUIA
ranmsa: 210, 291, 208, 209, 224, 239, 187 u Mexay CoeqMHEHHAMH Mar-
Hoa u kanusa: 103, 91, 76, 237, 64, 101 u memay coenmHeHUsAMEU Gapus
u apmna: 275, 242, 226, 253, 267, 248.

Bupouem, mmorga, Kak B IOCAegHEM CJIydYae, PasHOCTh OGHEMOB
OOBOJBHO HPHONWIKEHHA, TAK YTO MOMKeT OHTHh IPH M3BECTHOH Temme-
parype @ 6ymeT oHA OQUHAKOBOIO, HO 3TOr0 MH B HACTOAIIEe BPeMA He
MOKeM MOATBePAUTh HU ogHuM (akToM. OTCYTCTBUe 3TOHl CTPOTOCTHA
B OTHONEHAU YOEJABHEIX 00BEMOB COOTBETCTBYIONAX COEJAHEHMH pas-
JIMYHHIX TeJl MOKAa3bIBAeT HETOYHOCTH 3aKOHA PABHOOCTATOIHOCTH, IIOCHY-
smpmero ocaoBanueM teopmit [llpomepa m Homma o crpoemmm TBepneix
H SKAOKAX TeJd 10 o0beMaM, Kak MH yxke m Bmuenau pamee (§§ 42, 46
m 51).

3) HetounocTs 3aKoHAa paBHOOCTATOYHOCTH BHAHA TaKKke M3 TOro,
9TO Pa3HOCTh MEKAY XJOPHCTHIM M KMCJIOPOSHHIM COeJUHEHHAMU OLHOIO
H TOro e Merainia He Bcerga mnocroamna. Huaa memm 137—40=97,
masa marama 102, musa Gapma 82, gna marpusa 100, gna xamma 129, qna
apmas 121, mas Bomopoma 180—56=124, pgua prytz 159—62=97,
ma ammiaa 772—618=154, mna aneruna 436—296=140, gna cBuHna
150—73=177, nna sakmcm megm 147—78=69, gua cepe6pa 165—101=064.

Mu Buaenu HoATBep)KIeHHmE ToTo e camoro (§ 46), xorma camgannm
yaenbHEE 00BEMH METalJoB M MX okmceil. To ke camoe BHOHO M3 cpaB-
HEHAA YAeIbHEIX 00bEMOB Pas3iUYHBIX COJEl ONHAX U TeX yKe PaJAKaJIoB.

4) Ho m 3pech, KaKk B OTHOMEHAM K COGOUHEHUAM DPA3NHIHEIX Me-
TannoB (cM. 1), 3amMedaercsa m3BecTHHIT MOpANOK. Tak, 00beM mas OKACH
(popmyna RO") Bcerma mensme o6vema mas (popmyra RH, O) Boxmoit
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oKucm TOTO e pammKana. OOGbeM masg BOJNHOH OKHACH MeHbme 00beMa
nas (popmyaa R(CO)', O) yriaexkumcaoit cons, KOTOPHI, B CBOIO od9epefb;
MeHbIIe 06beMa Hag XJIOPHUCTOrO COENWHEHMA TOTO K€ pagmKaia. ITo
nociegHee HMeeT YAEIAbHHU 00beM, II0YTH PABHEIl yHeAbHOMY 00BeMYy
SKBHUBAJICHTA CEPHOKHCIOrO COGHUHEHMS, KOTOPHI MeHbIIe YHeJIbHEX
00bEMOB IKBHBAJIEHTOB A30THOKMCIBIX M KHCIBIX CEPHOKUCIHIX COEIH~
geruii. Ilopsamok mo BenmummEe 06HEMOB JKBHBAJEHTA:

Menpmue 006DHeMBI

Oxucn RO: mam R20

Boguas okmes RH, O mam R2H202

Yraexucnaa coapr R(CO)., O mau R*CO), 02
{XnopncToe coegmuenne RCl wam R2CI% n

Ceproxucinoe coemuuenume R(SO%)%, O man R%*S0?)?, 02
Azorrokmeaoe coeguuernme R(NO?), O uan R}NO?2)?, O
Kucnoe cepmormcnoe coen. RH(SO?), O nan RZH%(S0?)?0*

Bénpmue o6beMu
Touno Tak xe

Merrmme 00BeMH

{ Coenunenna meqm o } { Coenunenna Gapus n}

COeMHEeHUsA Mar"smsa CoeMMHeHnsI HaTpUA

CoenmEenus Kaaus
Coenunenue aguns
Bénpmue o6nemMbr

Urax, B pAmy Tem ecTh HECKONBKO TAKHX COGNMHEHHI, KOTOPHE
EMeIOT BCeTAa NOBOJBHO OiW3KHMe ynedbHEe 00HEMbl, HHOTHA MEHbIINe,
mHorna 66apmme. TakoBBI COGMMHEHMS XJIOpPa M CEPHOKHCIBIE COGLH-
HeHusl OfiHOTO U ToTo ke pagmkana RCl u % (R2S0%) mum CoeSITHeHAS
Hartpusi @ GapEA ¢ OMHAKOBHIMA dieMeHTaMH (mampmMep, BaHO m
NaHO, BaCl rn NaCl), coenmrerns marEms m Memm. IlocTosHCTBO mo-
NoOHBIX OTHONICHMHA HAM KAaYKETCA BEChbMAa BAaKHBIM, HOTQMY 49TO faeT
BepHeliee yYKasadAme HA To, B KaKOH Mepe yHelbHEE 0GHEME 3aBUCAT.
OT COCTaBa MJIM OT TeX 3JIEMEeHTOB, KOTOphie 06pasyioT Temra.

5*
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6) Meramnsl Kak CoegqAHEHHMA pagAkailoB Mexngy coboro — RR —
He HOAXOMAT Ioj 3T0 IpaBmio. Tak, yaenabHHA o6beM Nas mega (Cu=22)
MeHbme ypeabnoro o6wema okucm (CuO'2=40), mna marmma (o6pem
Mg =44, a MgO':=35) n 6apusa (o6pem Ba=116 m BaO'»=93), manporus,
o0beM oxmCH MeHbIOIe oO0beMa Mertajaa. [[nsa HaTpasa oGbeM MeTaiia
(152) me Tombko Goabme obbema oxmcm (70), HO maxke Goabme oGbemMa
BogHO# okmcu (121) m yramermemoit comm (135), a o6bem kamma (281)
He ToibKO Goapme o6weMoB okmem (111), Bommoit okmem (169) m yrae-
kucaoit conm (191), o mame Gonbme o6bema xmopmeToro (240) m cepHo-
kucaoro (206) kanms. JleficTBATENbHO, KAKIHI MeTald €CTh COEHn-
meane nR+nR, gpyroit meramm ects nM+nM. Mu me MoxeM cauuaTh
mx o6beMBl Kak He HoJKHE camdarb 06beMbl RCl m MO': uxn R(NO?), O
z MH(SO?), 0%, 6o MH CpaBHMBaeM COEJAHEHMs COOTBETCTBYIOIIME,
T. €. 3aKJAIYAIONAe OOAH MM HECKOJBKO TOYKIECTBEHHHIX 3JIEMEHTOB.
Tak, MEL OH MOIJIM CIWYaTh YAEJAbHEE 00BEME CIUIABOB uU36paHHBIX
HaM{ METaJLIOB C ONHUM KakmMm-ambo, Hampmmep ¢ xaaumem: GCukK,
MgK, BaK, NaK, KK nC*H’K. Ho Mu ne 3HaeM 0656Ma 3TUX CIUIABOB.

§ 72. Ho MH 3HaeM CINIaBR HECKOJBKHAX MeTawioB. Ilocmorpum sxe,
DNOJYMHEHH JH OHA TOMY jKe 3aKOHY IOCTeIeHHOCTH 00BEMOB, KaKOM
MH BAEJM IS PACCMOTPEHHEIX BBHINIE TEJ:

- —
CoequHeHnA Cu Zn B 15 HEg Sn Pb
Memga Cu . . . 44,7 — 67 — 69,6 * 81.4
IQuuka Zn — 55,0 73 — 79,6 90,2
1
Bucmyra Bi% .| 67? 73 90 91 95 102
PryrmHg . . . — — 91 91,9 95,6 107
OmoBaSn. . . 69,6 79,6 95 95,6 99,6 107,3
Csmama Pb. . 81,4 90,2 102 107 107,3 114,2

* N3 dopMHE TAGIUIE JIETKO BHETH, KAKOMY COEJUHEHWIO NPUHAJIEIKUT [aH-
Has 9mciIoBas BeamguHa obbema. Tak, quciao 69,6 o3Hagaer yxeanHEN 06beM ciiiaBa
onoBa 1 mMend mo $opmyuae SnCu. Ymeao 44,7 ects ymenanHHi oobeM megm CuCu.
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Otciona BHAHO, 9TO HOPANOK TeJ [0 BelmumHe oObeMa IIaeB CINIABOB

eCcThb ClleqyIomuii:

Menpmuit 065eM

Coequuenna menu Cu
nuEKa Zn

»

1

Bucmyrta Bi?
pryru Hg
0J0Ba Sn
csuana Pb
Boasmuit 06beM

CpaBHEM jKe yheldbHHE 00beMH APYTAX COeNWHEHWH TeX jKe MeTal-
JIOB.
B BucmyTra
CoeanHerna 1o ¢gopmyJe Méﬁ"‘ H%I;Ha % PTﬁ';”‘ C"I",";“a
Bi
1
RO2 40 45 59 61 73
1
5(R%(CO)02) — 88 — — 129
RCl 137 — — 159 150
1
7{R%(S02)02) 140 145 — 143 151

§ 72a. N3 sroro MH MoeM chenaTh [OBOABHO o0mee M Ba)KHOE
3aKIIOUeHMe: IOPANOK, B KAKOM pACIOJIaraloTca Tejla [0 YHelbHBIM
o0beMaM COeMHEHMH OJHOIO psAAa, TOT 3Ke MOPAAOK COXPaHAETCH
¥ [IA OPYTHX COeqUHEHUH, eCjJM COOTBETCTBYIOIWE COeNUHEHHSI HMEIT

He OJM3KHme yhoenbHEE OO0DbEeMHE.

Ecin sxe yneabHEEHe 06beMH COOTBETCTBYIOMMX COejWHEHWI, HANpU-
mep AB, BB, CB. .., 6an3km, T0o oHm OyOyT TAaKEMHU ke BO BCeX CIy-
saax AX, BX, CX.. ., nsorga 66apmmmn, naorga Mesbmuma. Haszo-
BeM 1epPBHI poj COOTBETCTBYIOIMX COENUHEHHH pPasHOOOHeMHEIMU
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B OPOTUBOIOJOKHOCTH BTOPHIM, WM TejJaM OAU3KOOOBEeMHBEIM, KAaKOBHI,
HAOpHMED, COeJAHEHMA HATpUsd M Oapmsa, Meqd W MaraEuds. Harponsie
B KajiueBhHe COENMHEHUs, PABHO KaK KACIODONHBE M XJOPHBIE COeIu-
HeHUsA, CYTh pasHOOObEeMHEE, a IOTOMY HHAKOrNA YAENbHBIA 00BEeM
HATPOBOTO ¥ 6apuroBoro coemuHeHmsa He OyneT 06ojbmie yaeabHOrO
06peMa COOTBETCTBYIOIIET0 COGAMHEHHS KAJIAsA, WIA COEqUHEHHE MEMH
He OyHeT UMeThb ymelbHBHIA 00beM 6OJbMWI, YeM COeNUHEHHMe CBUHOA.
Ecan Mpl coeqmamM B rpynmsl Bce GIM3KO0GBeMHEE CoenmHeHds (Ha-
mpuMep, coegmHenusa Na m Ba) m ecam MH pacmonosKuM sTH I'PYOOH
0 BeJWYMHEe O00GBEMOB COOTBETCTBYIONMX COGNWHEHMN, TO WOJY4IAM
LOPAJOK, B KAKOM HaXOQATCA BCe Tela OO0 OTHOMEHMIO K 00beMaM, T. €.
mOpANOK pasHoOoGBeMHBIX coeguaeHmA. CymecTBOBAHME MOCIEIHUX U
OOCTOSIHCTBO OTHOUICHMA, B KAKOM HAaXOASTCA BCe COEJHHEHHS PasHO-
00BeMHBIX paguKajoB. NMOKA3EBAeT BeChbMa fACHO 3aBHCAMOCTDH YIeNb-
HBEIX 00'BGMOB OT XMMHYECKOTO COCTaBa, & CYMECTBOBaHME OIU3KO0GDBEM-
HEX DPAgUKAaJoB MU M3MEHIUBOCTH HOPHAKA B COOTBETCTBYIOIMUX COEJMI-
HEHHsSX IOKAa3blBaeT, 4T0, KPOME XMMHYECKOTO COCTaBAa, W [APyrue yCIo-
BHA MMEIOT BIUSHAE HA BEIUYIUHY YAEIbHHIX 00HEMOB, HO 9TO 3TH IO-
ciegHHMe BAMAHUS OOKKHOBEHHO TOpasno ciabee MEePBOTO BIUSHHSA.
KHakme nmpuumHs oKasnBalOT CymecTBeHHeHmiee BJIMAHWE, MBl IOCTa-
paeMca yKasaThb BIOCJIEICTBAM, & Temepb MOpeqjiaraeM OIHT MOPAAKa
Irpyon pasHOOODHeMHHEX (Tel) M HECKONBKO TIpynno 6am3KooGbeMIBIX
pamukanoB. HKomednmo, MB paccMOTPUM TOJBKO OOGEIKHOBeHHeHmne
coefuHeHUsd, T. . Hambojee U3BECTHHE, He OTHENAS IPUTOM OPraHu-
9eCKAX OT HEOPraHmdecKuX.

§ 73. Bonpmnii ymenabHE 00BeM M3 CPaBHABAeMHX HaMH COefH-
HEHUA NpMHAAIEKAT coejiuHenmaM ammusa: R=CSH?L,

O6sem R  R®0 RCl RHO R(NO?), O RXCO), O?
1188 1235 772 673 836 1381

Bausxe gpyrux K mHEM cTOAT GemsomioBHe coegmuEenms R=CH50.
9To MOMKHO BHAETHh M3 TOrO, 9TO OGBEM:
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RCl RHO R?0
719 635 1161,6*

Kpowme Toro, BogoponHoe coegmuenne Gemsomna RH (macio ropprmx
MmuHganeil) mmeer ynenbHHE o6beM (633) Membmmii, YeM BOLOPOAHOE
coemquaenwe ammas (703).

Hanee caepyer aduns. Hua ero coegmmenmit R=C2HS.

R®0 RClI RHO R(NO%», O R¥CO), 0
638 450 360 511 756

Yto GeH30WHOKMCIBIC COeqUHEHHA uUMEIT O00Jbmuil  yXeJdbHBIA
o6BeM, ueM 3duiieBse, MOKHO BANETh TAK)Ke M3 CIEAYIOMUX (PaKTOB:
KopuuneBokucaniii apunn, (C2H®) (C°H?0),0. V=1047, wim oKuchb
IUHEHAMUAA 4 3uis.

Hopuunesobensoitnaa 6Ge3BopHas KHCIOTA, WIA OKACh ITUHHAMMUIA
u Gemsomas (C’H®°O) (C°H?0), 0. V=1353.

ddup, mnu oxmewr sduas m apuna — (C2H®) (C2H®), O. V=638.

Bensoitanit agup, unu oxuch Gensomns u s¢pmaa (C2HP)(C'HO), O.
V=_88T7.

VYiennasle 00BeMBl COEQUHEHNI aneTUIsA MeHee YIeJbHHX 06BeMOB
COOTBETCTBYIOUX coepmaenmit a¢musa. Huas mux R=C2H3O.

R20 RCl RHO
592 436 353

* Ypeabnniit o0beM 6e3BOXHON GEeH30MHOM KHUCIOTH OHJI ONpeXeNeH MHOIO.
3a gocraBieHue ee A CIUTAI0 NPUATHHIM JOJTOM 6JarogapuTsh IT. JHTeJbrapara #
TiotgeBa. fl mpoussenm aBa ompepeneHUA yaeabHOTO Beca 6e3BOgHON Gel30iiHOM
kucaoTel. O6a OHIM NPOM3BENEHH C PACIUIABIEHHHIM TEJIOM IPU €ro OXJAaKJIeHWH.
Torga oHO HONTO He 3aTBepHeBaNo, 3HAYUT M A HEro TOYKA IIJIaBJICHUA BHIIE
TOYKM KPUCTALIM3ANUNA uau orBeppenusi. OnpefeneHNss OHIM NPOU3BENEHH IO CIO-
coby PeHbO, HIMEHHO B y3KOTODJHX OyTHIOUKaxX. IIpH mepBoM ompejenenuy (IPUHA-
Mas 3a e[HUNY y[elbHHIA Bec Bonu npm 0°) yrenbEEi Bec GeaBommoil 6en3o0iimOit
KUCJIOTH noxyden paBauM 1,206 mpu 25,8°; npu Bropom 1,227 mnpm 27,2°. Orcioga
yreawHHI 00beM= 1 412,5:1, 216=1 161,6 npm 26,5°.
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Hpome Toro:

Oxmcp ametmna u amermus (C2H30) (C2H30), O. V=692
Oxmep ameruna m a¢mua (C*H®) (CCH2O), O. V=611
Oxmep ametuna m terpuas (C4H?) (C2H320), O. V=819
Ormes spmna u rerpuns (C2HS) (C4H?), O. V=849

YoenapHnit o0BeM coequHeHMH paguMKama asOTHOKUCHHX COJel
(NO?) menpme o6BeMa COOTBETCTBYOUMX coepuHenuit amerana R=NO?2.
Jlia aroro pagurana R? ects Tes0 rumoTeTMmYeCKOe, MOJIMMEPHOE a30THO-
BaToil KmciaoTe. J[lefiCTBUTEIBHO, a30THOBATAas KHUCIOTA HNMEET HABY-
o6pemuylo gactuny NO? mo amamorum ¢ XJIOPOM, BOHOPO#OM, 3dmieMm
W JPYTUMH OJHOOCHOBHBIMU PANUKAJIAMH — DANAKAN Aa30THOKMCIHIX
colleil MOJIKeH B OTHENBHOM COCTOSHMHM HMMETh JBYOOBEMHYIO YacTHIY
R2=Nz0".

Ho mo mpepbigymemy maparpady Mel MOMKeM OojaraTh, 9TO YOeENb-
ot Bec N20¢ Gyuer 6am3ok k ymeabuomy Becy NO?, a moTomMy Mokem
3HATH yneabHBIA 06bem R2. Ilns paccmarpmeaemoro papgmeana RHO
Ooymer asotHas wrucmora: RCl — coegmHenwe, MoJy4eHHOE M3 IAPCKOH
Bogkm; R(NO?), O — GesBopunas asotHasa kuciora; (C?H®)R,0 — azor-
HORUCJIBIA 3¢nap 1 T. A.

R? R20 RHO (C2H5R,0 (CEHYYR,0
okoao 380 oxomo 410 259 511 836

Bce 310 mokasmBaer ACHO, 4TO yheabHBbI o00bem coegmueHmit NO?2
MeHbIIe YHEeABHHX 00BEMOB COOTBETCTBYIOIMX COENMHEHWH ameTuif,
a ciaemoBaTeIbHO M 3QMIA.

3atem caenyior coenmueHms ximopa R=Cl.

R? RCl
334 334

Yro ynenbHHA 00beM COeMHEHWH XJOopa MeHbIIe YAEAbHHX 00be-
MOB COOTBETCTBYIOIMMAX COeNMHEHMI 93U M ameTWisA, BUOHO He TOJBKO
U3 BEeJIMYMHH XJIOPHCTHX COeJWMHEHWH, HO TAaKKe M3 CPaBHEHUH cCle-
AYIOMAX TeJx:
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9pumeanernns (C2H®) (C*H20) pomxem umeTs 06’b€M, Onu3KuUi.
K 00beMy N30MEpHOro emy

Bomopomobyrupmas, T. e. V=>549
‘ Xaopuctuit aguas (C2H?)CI V=450
{ dpuneamunp (C2HS)(C HM) V=2_884

Xmopucrsiit amuap ((SH)CL V=772

A 4TO coepgMHEHUs XIOpAa MEHBIIE CUCTBeTCTBYIOIAX COEIMHEHUIX
a30THOKHCIHIX coJiell — 00 9TOM MOKHO CYHUTh M3 CIAEAYIOmMUX OpAMe-
pon: (C2H®)NO? (azotHoxmcuniit agpunb) mmeet '06beM 469;(C2H3)Cl=450;
(CPH1)NO2=819, a (C*H)Cl=772, C(NO?)CI*>(0?) (coegnnenne, cOOT-
BeTcTBYyIomee xiaopmeromy Mermiao)=649, a C(NO?)CI12C1=618. To xe
MOJKHO BHJETh M3 CPaBHEHUA 00BEMOB PAJAKANOB 000MX POIOB.

CoepnHennsa 6poma U woma 6IM3KO00BEMHBI C COENMHEHAAMH XJI0DA,
A OObIKHOBEHHO MOJMCTHIE COGNWHEHHASA NMEIOT HECKOJIbKO O60oabmai
06'beM, YeM XJIOPHCTHE.

Coenume- | p. KR PbR | (CH)R | SRt | SbR? AgR
Cl 334 240 150 450 703 530 165
Br 310 286 170 464 753 604 182
J 321 337 233 497 — — 264

CoegmuaeHnsA cHHEPOA MPMHAMIEKAT TaKKe K 3T0H rpynme, mbo
BCerjga mMMenT 06beM, GIM3KAN K 00beMy COOTBETCTBYIOMUX COeNMHEHHI
xiopa:

Cy?2=375 HCy=239 CH"Cy="1752 (C?H’Cy =436
C2=334 HCI=180 CH2Cl=772  C*H5Cl =450
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@DTopucree COEOUHEHUA, HAUPOTAB TOrO, IOYTH HEe UPAHANIEIKAT
oo BeXWmYMHEe 00BEMOB K XJIOPHOH rpynme, NOTOMY 9YTO HPEACTaBIAIOT
Bcerga MeHbIUUA 00BEM:

HC1=180 CaCl=156 AsCI*=516
HF —117 CaF—=764 AsF?®— 301

ITotomy-To o6BeM u camoro ¢TOpa, BEPOATHO, TrOPa3xO MEHbIIE
o6peMa xaopa. Tax xak 06beM QTOPUCTHIX COEJUHEHNI MOYITH MOCTOSIHHO
okono Ha 70 meHee o0BeMa COOTBETCTBYIONHX COEAWHEHHN Xji0pa,
TO, BEpPOATHO, 00BeM ¢ropa B CBOGOJHOM COCTOAHHME MeHee oOBEMa
xmopa B cBoGomroM cocrosamm (R?) ma 2X70, 1. e. ma 140, nnu pasen
334 — 140=194, 1. e. mourm 200. Buuucasa no sTomy o06beMy m Becy

o 236 o
masa ¢Topa ero yAeJAbHHI Bec, MOJIYIAM A:m:1,18, T. €. yOeJbHHI

Bec ¢ropa (B JKANKOM COCTOSHMHW) 0PN OOGHIKHOBEHHOH TeMmIuepaType
6ynmeT, mo HameMmy MHeHMIO, Oamsok K 1,18.

CoenmueHus pagmKaza CePHOKUCIEIX cOjell uMeIOT 06BeMH MeHb-
mime, 4YeM COOTBeTCTByWIue coeqummeHus xaopa *. B coorsercTnme
IPYIEM COENUHEHWAM M300pasuM B5TOT pagUKan KaK OJHOOCHOBHELH.
R=1%(S0?)=S":0. Torpa R? Gymer cepumcras kuciora, RCl xaopm-
cTHiT cynsduns (xmopocepmas Kmeaora) Y% (S02, ClI?); (C*H®R, O
Oynmer cepHokucasii sduns, RH,O cepmas wuciora, R20 GesBogmas
cepHasg KUCIoTa m T. Ji.

Rz RClI R?*0 RHO
276 255 259 166

Ilepere nBa uymenma moKashwBawT, 4To coepmmen:msa 72(SO?) umelor
MeHbIWH 06beM, YeM COOTBETCTBYIOIUE COCHMHEHWA XJI0opa, a [Ba
mociepnae, 9yro coepuHenusa ¥ (SO?) umeior 06beM 3HAUATENBHO MEHB-
mWAid, 9eM 00BeM COOTBETCTBYIOIMUX COeqMHeHUA dPUIA M aUETAIA.

* Mu roBopuau pamee (3a 2 maparpada ToMy Hasajg), 9TO CEPHOKMCIEE COeU-
HeHUA 6IU3K00GBEMHH ¢ XJIOPHHMY COe[UHEeHASAMH, T. €., Hanpumep, R2CI% 1 R%(S02%)02,
HO Telepb MH TOBODHM O coefMHeHHMAX pajukana (SO?), cpaBHUBAaeMHX C COeJUHe-
Auavu pagokana Cl, manpmmep cpasaupaem Cl, Cl ¢ (SOz)'hCl.
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CoeuHeHUA PACCMaTPHBAEMOro PAfHKalIa MMEIOT 00HeM ropasmgo MeHb-
muit, 9em o06beM cooTBercTBylomux coeguuenuit (NO?), pagmkama asor-
HOKHUCJBIX COJIel, 9TO MOKHO BUAETH U3 IPHMEPOB:

Coemunenus, rae R=%(S0?)

R? RHO (C*H®R, 0 KR, O BaR, O AgR, O
276 166 430 206 163 182

‘Coequnrenna, rqge R=02

R® RHO (C°H)R,0 KR, O BaR,0 AgR,O
380 259 511 302 258 244

‘CoenMAeHNA Kajlng BCe OANM3KOOOBEMHEI ¢ COOTBETCTBYIOIIUMH COEIH-
meEmaMu pagpukana (%S0?), zakiaouaiomerocsi B CEPHOKACIBIX COeXH-
HEHUAX.
R=K
RC1 R20 RHO
240 221 169

ITo roit ;xe mpmumme o6veMm okmem kanmsa KK,O (221) oO6uamsox
K ob6bemy cepuoruciaoro kanum K(SO?)':, O (206). Mu eme pamee
BUJENIN, YTO COENUHEHUA KajIuA UMEeT 00beM ropasfgo MEeHBIIHHA, deM
00beM COOTBeTCTBYIOMUX coeamueHnit a¢nasa. Bce 3710 yTBepskmaer
Halle MHEHME O MecTe, 3aHMMAaeMOM KalmeM B PANY PafMKaJIOB, Pacio-
JI0OKEeHHHIX 10 o0beMaM; 06beM camoro Mertania R:=(561) smauutennuo
Gonpme oGBeMa pagUKajga CePHOKMCIHX coemmueHui (270) m maske
pagmianos xuopmucTeix (334), momucrmix (321) m asormoxmcanx (380)
COeNIMHEHA, HO, BepOoATHO, MeHbme oO0bema a¢umua CZH®, C2H® m ane-
s C2H30, C2H30 B KuiKoM COCTOAHAM. ITO pasamdme o6beMa BechbMa
COTJIACHO ¢ GOJABIIMM pAa3NUYMeM CBOWCTB BCeX MPeNecTBOBABIIAX
PaIHAKAaJIOB W Kalds, M 3[eCh MBI JOJKHE, MOKeT ORTbH, BALETH MPHMED
CTPOrOTO COrIACOBAHHOI'O CBOiicTBA W 0GBEMOB.

Coeguaenns, 3aKaodaomue ABYOCHOBHHN paAMKaj, HAXONAMMANCA
B sxmEakoctn roianasnckux xmmukon (R2=C2H?), rawe mpmHajie:Kar
K TOM Trpymnme, T. €. OHH GAM3KOOOGBEMHE ¢ COOTBETCTBYIOIWMU COENH-
HEHAAMI Kajius A pajmKajga cepHOKmCIHX coneii R=% (C2H*)=CH?2.
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COOTBETCTBYIOMEE COeAUHEHUEe

CH? K 1802
2
R2, pna sroro pajaMKana,
CYIA [0 aHAJOTHH C ApY-
TMMU OPTaHUIECKUMHE COe-
NuBeHAAMHA, OGYyHeT UMeTb
o6BeM OKOJIO . . . . . . 275 561 276

RCI wm %(mcn), . 6.

JKAJKOCTh  [OJNIAHACKUX
XAMAKOB . . . . . . . . 245 240 255
R20 meramepna, a moromy
u 6:1M3R000BEMHA C alIfie-
TEJOM, YKCYCHOKHCJIBIM
s¢uiieM U MaCJIAHOIO RHUC-
JIOTOI0, KOTOPHIX 00beM
0KOJI0 310 221 259

CoenquHEeHNs aMMOHHUsA, COOTBETCTBYIOIAE COEIWHEHWAM TpeX mpe—
OHAYmMAX ONM3KOOOBEMHEIX pagAKaloB, HMEIOT 06beM OIM3KAN MIR
HEMHOI'0 MeHBIIUH{, 4eM OHH, 9TO BHTHO M3 CIEYIOMEro:

RCl R(S0?) %o Kpacout <RMiL‘§§%"’ v
CoeXuEEHENA aMMOHUA
R=NH4¢. .. .. 218 239 871 658
CoeguEenAss  Kanmda
R=K ...... 240 206 855 €10
R=.L(SO2) e 255 259 — —
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Urak, K, %(S0?); CH2=1%(C*H* u NH* cyrs Grm3KooGBHEeMHEIE
Ppapmkanu u o06pas3yoTr OpHY TpyHImy.

Ipyryio momo6Hy jKe rpynmy o0pasyioT ciegyiolmime pagAKalIhi:
marpmit Na, Bogopon H, Gapuit Ba. [leiicTBurensHo, COOTBETCTBYIOMuUeE
coeMHeHHMA (GaphAda M HATPUA, KaK Mbl BHAEIA paHee, HMEIOT JOBOJLHO
6am3kme 00BEMH M BCerjaa MeHbIIE, 9eM OGBeMBl COEQUHEHRH KAaNImA.
Bogopoansie coeqmHeHAMs OTHOCATCA CIOHA ’Ke, UTO MOYKHO BHIETh M3
CIeqyIomero:

RCl R0 RHO | R%S0%02| R(N0%0
R=H 180 113 113 331 259
R=Na 170 139 121 337 240
R =Ba 175 186 118 326 258

CoenmHeHNA CTPOHOMA, KANbOUA, cepeGpa, CBUHLA B PTYTH HMEIOT
OOBIKHOBEHHO ONM3KUA 00beM, KaK MEXIYy c00010, TAK W B OTHOIEHUH
K COeIMHEHWAM IPeRBIymed rpynmel, TAaK 9T0 MOIYT COCTABUTH ¢ Heil
OHY TPYINY GAUSKUX 00BEMHEIX PAMKAJIOB:

RC1 R?0 R*S0%)0? RS R%C0)0% | R(NO%»O R?
R=Na 170 139 337 198 270 240 304
R=Sr 172 152(?) 301 — 254 231 215
R=Ca 156 110 288 — 229 229 158
R=Ag 165 202 363 214 285 244 128
R=Pb 150 146 302 198 259 231 114
R =Hg 159 121 286 180 — — 92

XoTa coeuHeHNA BCOX BHIIEHA3BAHHHX DPagAKaIOB GIH3KO00HEMHBI,
Ho camm MeTaqusl (R2) mMeloT 0BONBHO pasjMUYHbIe YHETBHEE 0GBEMEL.
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IIpuumay 3TOMY MH NOJIKHBI, KajKeTc HaM, ACKAaTh B PasjWIUM CBOHCTB
caMHX MeTaJjoB, MONOOHO TOMY KaK MH 3TO 3aMeTWA B OTHOIIEHHH

K Kalnmp.

Ocob6y10 rpynny 6am3K000BEeMHEIX PagUKaNoB cocTaBiaaoT menb Cu,
marauit Mg, kobansr Co, HMKKenb Ni, jxeneso Fe, mapramen Mn u gp..
M5 Bupmeau B caMoM Hadgaje, 9T0 00BEM COOTBETCTBYIOMUX COENU-
HeHN{ MAarHWs ¥ Megd MeHbIIe o0beMa coequHeHuil 6apWs W HATPHA,
Temepb MOKAKeM OJIA3KO0OBEMHOCTH COSNMHEHMHA MCYMCACHHHX pagu-

KaJIoB MeKay co6olo.

R? R*0 RCl1 R%*S0?%)0? R?S
R =Mg 88 68,5 137 283 —
R=Mn 48,0 87,5 — —_ 136
R =Cu 44,7 79,7 137 280 130
R ="Fe 44,6 okono 70 — 318 109
R=Co 42,7 okoJjio 70 138 274 —
R=Ni 42,4 73,9 — — 106

Ilmak cocTaBiseT mepexoj MeKAy MpefsHaymielo (rpymnma HaTpHA)
7 TONBKO UTO OLUMCAHHOWO (IPyNma MarHus) rpymnnoio.

R? R’0 R28 R?*(S02)0?
R=Pb 114 146 198 302
R=1Zn 55 90 152 289
R=Cu 45 80 130 280

Mesxnqy rpynomolo, CopepiKameld MAarfEdid, # CIeAyOMEMHA 3aTeMm
rpynmnamu (¢ MeHbmAM 00BEMOM) IepPeXOJHBIA WJIeH COCTaBAAIT CO-
¢OUHEHNSA, COOTBETCTBYIOIIE OKHCH jKelesa..
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R R20 RS
R=Cu 44,7 79,7 130
R=fe 29,7 64,6 102
R=co 28,5 63,2 —
R=cr 31,2 61 —
R=ni 28,3 71,2 —
R=mn 30,9 71,8 —
R=al 441 54,2 —

Cregylomyio rpynny 61um3Ko06BeMHEX Tell 00pasyioT pagmKaibl TH—
raH Ti’e, xkpemunit Si'=.

CpaBHuM O0GBEMH COOTBETCTBYIOIMMX COGJUHEHWH 3TAX DPagUKaloB
MEXAy co00I0 M C COeMHEHHAME MOPEeAHAYIIAX TPYNI.

R? R20 RCl1
R — Na 304 139 170
R—Cu 45 80 130
R =al 44 54 ?
R—si" 36 72 176
R—Ti" 29 60 170

Otciopa BumnMM, 9TO TATAH W KpeMHAN 06pasyior GIu3KO06BEMHYIO
rpynoy ¢ IJIMHEEM, HO 9TO XJIODHCTHE COSQUWHEHHSA STUX PAagAKaJoB,
CTONb OTAHMYHBIE OT XJIOPUCTHX COEQUHEHMA HATPUMA, MeOd U Op., HE
MOXONAT B PAX C IOCAefHAMA. B 9TOM MOMKHO BHIETH HOBHI IHpHMep
3HAYUTENbHOTO0 M3MEHEHHASA 00beMOB C M3MEHEeHMUeM CBOMCTB.
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§ 74. U3 mpegmpgymero, HaM KajkeTcs, HeoGXOgAMO BHTEKaeT TO,
WTO MbI CKA3AJIM paHee: BEJMYAHA YHEIBHOTO 00'beMa IIOCTENIGHHO M3Me-
HAETCA ¢ HM3MEHeHHeM COCTaBa WM C 3aMemeHHeM W ¢ H3MEeHeHHeM
cpoiicte. 3amenaas R 8 RHO, R20, RXO, RCl m gpyrue mocremenHo
ammieMm, 3duieM, XJIOpPOM, MAarHmeM, KpDeMHHmeM, MEL 6yIeM OOJYYaTh
Teja BCe MEHBLIIEr0 YHEeNIbHOIr0 00BeMa.

Ho rar Benmko 3To m3MeHeHume? HecoMHeHHO, 9TO M3MEHEHHE CO-
.CTaBa BCerja OKa3biBaeT riaBHeilmiee BIMAHME, OTTOrO M MOKHO Pacmo-
JI0KATH BCe PAgMKAIH, CyAA II0 BEJIUYAHE YAENbHEIX OGBHEMOB COOT-
BeTCTBYIOIIUX HX CoeguHeHM. BOT HEKOTOpHEe WIEHEL 3JTOro pAja:

IIaii 06BeM O6bem 061peM 06peM
paauKana R? R20 RC1 RHO
C5H1L 444 1180 1235 772 673
C2H5 181 — 638 450 360
NO?2 287 380 410 ? 259
Cl 222 334 ? 334 ?
% SO2. Croma Tak:xe coequ- ‘l
momms R (xpowe K2), CH? {200 276 259 255 166
u NH4 }
Na. Croga Take coefuHe-
HuA (kpome R2).Ba, H, Sr, } 145 304 139 170 121
Ca, Ag, Pb, Hg
Mg. Cioga Takke coeamme-
Rusg Mn, Cu, Fe, Co, Ni, } 76 88 68 137 78
fe, ni, mn u gp. |

§ 75. Horma Mm mmeeM fnBa Takmx pajguKanga, KOTOPEIX COOTBET-
CTBYIOIMWe COGJMHEHUs CXONCTBeHHH (HAIpPHMEp, TOMOJOTM HMIM AaHa-
JIOrM) M TPATOM pPasHOOGBEMHE, TO HAJ HEMA YacTO IIOYTH IOATBEp-
MIaeTcA 3aKOH pasHoocTaroynoctn, Haumenmsii Illpomepom m Hommom.
Ho aro me ects o6mee mpasmio.

BosbMeM HEeCKOJBKO IPEMEPOB M3 PAJA HEOPraHWIECKAX A OPraHu-
‘yeckmX coeqmHeHmi. Hammit m Harpuil mpmmaroT Gojbmedl gacTu coend-
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HeHmil Giamskme cBoiicTBa. IlocMOTpmM jKe Temeph, HACKOIBLKO H3Me-
HaeTcd 00beM COeUHEHUS IPM 3aMEIMEHUW Iag HATPUA IaeM Kajmsd.

B merammax pasmocts o6bemoB K2 — Na?=256,7, T. e. pasHoCTH
oT 3amemeHus omHoro mnasg = 128. [lna oxumceit 41; mna XI0pHCTHX
coemunaennit 70; masa BogHEIX okucedl 48; muA yraekmcawx coneir 56;
VLA KHUCJIBIX YITMERUCIHX cojtedl 32; Ojid cepHOKHCHHX 39; Iud KHCIBIX
CEePHOKMCIBX CoJieil 43; masA asOTHOKUCIBIX coleill 62; misa CepHMCTHIX
coneit 63. Mul BugAM, 94TO BeJMYMHA U3MEHOHUS HE IOCTOAHHA: HOTOMY
3aKOH PAaBHOOCTATOYHOCTA He TOYEH [0 TaKOM CTemeHM, d4T06 MOHO
OBUIO Ha OCHOBAHUF €ro HAaXOAHTHh YAeJdbHEE 00BeMbl a priori, cymd
00 OJHOMY TOJNBKO cocTaBy. IlpocienuBmu ppyrae OpuMepsl, ME yBH-
OUM MHOTO pPa3 IOATBEpPKIeHME 3TOTO IOJIOMKEHHA.

CoepumaeHNs MarHudg ¥ Kajiug UMelOT B Bejdumae o0beMoB (misd
OJHOI'0 Tas MeTajLI0B) PasHOCTh: B MeTanxnax 236, B okmciax 70, B xjo-
puctx coemuperuax 103, B cepHOKucianx confax 65, B YrIeKMCIHX
conax 102. Toumo Tak ke PaA3HOCTL MEKAY COOTBETCTBYIOMIUMHI COENH-
HEeHUAMH CBHHIA M cepeGpa, jKeje3a M IDUHKA W APYTAX HEMOCTOAHHA
70 HEKOTOPO#l CTOIIeHH, KAK HEOJMHAKOBH M CBOWCTBA COOTBETCTBYIOMMX
AX COeNUMHeHUH.

Horpa gna pByX paguranoB cBOHCTBA HOKOTOPHX COOTBETCTBYOIIHX
coenuHelnil 3HAYUTEJIHHO PA3HATCA, TO, XOTA OBl AJIA APYTuUX COOTBET-
CTBYIOIUX COeUHEHWH ® ORJIa WM3BECTHA IOCTeNEeHHOCTh (XOTA A He
PaBHOOCTATOYHOCTH) B 00BEMAX, AIA B3TUX CXOJHHX COSOUHEHUHA 00BEMH
OOBIKHOBeHHO 3HAYMTEJAbHO PABHATCA U Ja)Ke BEChbMA YaCTO HE IOAYH-
HEHH TOMY IIOPANKY, B KAKOM pacmojiaraloTcs BCe JPYyTLe COOTBETCTBYIO-
mye coejvHeHnd, cyaa no ux ob6semam. Tax, xora coepmuenus kanusa (K)
6an3Ko00beMEN ¢ coeguHeHEmAMU pammrana (%SO0?) cepHokuMCABIX co-
enunenuit, Ho Kanmit (K?) me GIM3K006HEeMEH € CEPHHUCTOI KUCIOTOIO
(S02=2(%S0?). [JeiicTBuTenbHO, BCe COEOWHEHUS KANHAA OTIMIAIOTCH
B paBHOW Mepe oT coepunenmit %2SO?: ogEm — mpeAcTaBMTENN OCHOBA-
Huil, Hpyrune — KUCIAOT, HO MeXOy HUMHA BCe JKe-TAKH MHOIO CXOJi-
ctoennoro. CpaBHUTE CEPHYI0 KHCIOTY M €JKOe Kajil, OKUCh KanuA u Ges-
BOJHYIO CEPHYI0 KUCIOTY, 0e3BOJHYIO CEPHYI0 KHUCIOTY M CEPHOKHCIOEe
Kaid @ T. [.

6 IlepuomuyeckHuit 3aKOH

butauorexa “Pynnsepc”



82 Hobasaerus

Ho meny CepHHECTOI0 KHCIOTOI0 M KalueM BOBCe He CYIEeCTBYeT
HE TOi CTeleHH CXOMNCTBA, HA TOH MepH pas3imyds, KakdAe 3aMEeTHH [JIs
IPYraX CoelWHEHMIA.

TouHo TaK Ke KPeMHHIl W HATPHAN B CBOOOJHOM COCTOSAHWH B B BUJE
OKHCe#l MMeIOT HEeKOTOpPOe CXONCTBO M B 000MX CIYy4aAX OHE PasHO-
00eMHLI, BPOJie TOTO KAaK PasHOOOBLEeMHE COeMHeHMA MATHUA W Kajus.
Ho xmopmcrnit KpemHRmHA pPe3Ko oTiudaeTcd IO CBOHCTBAM OT XJIOpU-
CTOrO0 HATPHsA, W BMECTe C TeM OOBEMH 000MX COeUHEHWA OTHOCATCH
BOBCE He TaK, KAaK O0BEeMH [PYIrAX COOTBETCTBYIOIMAX COEJUHEHHIT.
Te 6burm pasHoOGBEMHEE (AMEHHO) COSNMHEHWA HATPUA, AMeIH 06'bEM,
3HAYATEJHHO TPEBHIIAIOMUA 00BeM COOTBETCTBYIOIEX COEHUHEHMI
KDPeMHHSH, a XJIODHCTHe coeguaeHns OamsxkooGbemun. IlocMorpure
Tenepb HA 00beM COOTBETCTBYIONAX COCHMHEOHUNA KpPeMHUA M TUTAHA, HA
COEIMHEHMA, CTONHb CXONCTBEHHEE BO MHOTHX OTHOmeHWsAX. Bce coor-
BETCTBYIOI[AE W CXOACTBEHHEE COeNMHEHHS KPeMHAS AMEIOT HECKOJIbKO
Gonpmmii 06'beM, I€M COemHEHUA TUTAHA. MeXKIy KpeMHmeM W THTAHOM
TO K€ OTHOIIEHWe, KaKoe MH BUAEJM MeyKNy KajiumeM W HATpHEM.

§ 76. Bce crazaHHOe O BINSHHE CBOWCTB NOKAa3HBaeT eme pas
HEBO3MOYKHOCTh II0 OJHOMY COCTaBY CYJATH O CBOMCTBAX, MJIA HEOpH-
MEHHMOCTh W HETOYHOCTH 3aKOHA pAaBHOOCTATOYHOCTH. 10 Ke camoe
MOJKHO BHUJETh W U3 PacCMOTPEHAS 00beMOB OPraHM9ecKAX COeQMHEHUH.
9Tu mocjemgHWe TOpas3fgo MeHee PasHOOOpPAa3ATCA IO CBOICTBAM, M OOBIK-
HOBEHHO CBOMCTBA MX HAaXOQATCA B TECHOM W JIETKO HAGIIOIaeMOil CBA3M
¢ COCTaBOM. ‘

Orrtoro-10, Cyma IO COCTaBy, MO)KHO NpHGIMKEHHO OIpPefelnTh
TOYKY KHAOEHAA OPraHMYeCKMX COeJMHEHWH, Yero MHL HE MOKeM CHelaTh
B OTHONIEHAN K HEOPraHMYeCKHMM COeJAHEHWAM, KaK CO3HAeTCA caM
Homm *. OrcyrcrBme atoro pasmooGpasda B M3MEHEHHHM CBOUCTB C W3Me-
HeHUMEeM cocTaBa (C 3aMeIeHWeM) NPOM3BOAUT TO, YTO 3aKOH pPaBHO-
0CTATOYHOCTA BO MHOTHX CIydYasgX NDUMEHEM K OPTaHWYECKUM COeqh-
HeHNAM, KaK MH To BHienm mpesxae (§ 51).

Ho mmuto He naer Ham mpaBa gyMaTh, YTO OAMHAKOBAA PA3HOCTH

* Kopp. Ann. d. Chim. et Phys., 1856, XLVII, 164.
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B CcOCTaBe IpPHM KaKoil-mmbo TeMIepaType OIpeaeiseT COBEPIICHHO
OMHAKOBYI0 Pa3HOCTh B oObeMax. Mu Bmjenam, 9T0 MpPAMOE CIECTBUE
3TOr0 HOJIOKEHAA eCTh TO, 9TO KAKIHA DIIEMEHT MMeeT B COSHMHEHHAX
OOCTOAHHEIHA, BCIOAY ONMHAKOBHIT 06'beM. MHE BEmend, 4T0 9TO He OIpPaB-
IEBAETCA CTPOrMMH NAHHEIMH, & & priori IPHHATH 9TOTO MH HUKAaK HE
moykem. IloctapaeMca mpmBeCTH eme HEYTO B 3aMUTy HAMEr0 MHEHUSA
0 ToM, 910 1) IO OFHOMY COCTaBY Helb3sA 3aKI0YATH 00 00'beMe Opranm-
9eCKAX Ted, 2) 94T0 00beM KaKoro-imGo djIeMeHTA B PABIHTIHEIX COeMH-
HEHHAX pasjiddeH A 3) 94To pasHOOGpasme dTO BeChMa BEJIMKO.

s nyamero coo6pasoBaHAd ¢ CYmECTBYOMUMA 0 CHX IOP HCCie-
HOBaHMAMA MH OepeM Bce 00BeMH (B ciIenylomeM maparpage) Opm TodUKe
KUEeHNA.

ITpusegem, kcrarm, Te nudph, Kakme Homm maer mas o6beMoB aie-
MEHTOB NpU TOYKE KHIEHHA.

Kucmopon V=48,7, xorma om BHe pagmkama mimum B Tmme HH, O;
76,3, Korga KHCIOPOM 3aKJIIOYeH B paj@Kaie.

Bopopon 34,3, yraepon 68,7. Xmop 142,5, 6pom 173,75. Cepa BHe
pamakana mam B Tame HH, S 141,25, a B pagukamne 178,75. Asor 14,375,
curepon 175,0. Pagmxam NO?2 206,25 *.

Ilpesxkme Bcero 3amermM, 910 cam Homm mpmamaer, 4To 06beM KHCIO-
poma, Cepel U a30Ta PasjImieH, CMOTPA IO MECTy, 3aHHMAeMOMY HMH.
Ho 970 MOKeT yKasaTh HaM Ha TO — BHe paamKaia (B THOE) WX BHYTpHA
mero 3axaiouen kmciaopon? Ilomsartme o pagmkane ecrb, Ges coMHeHHSA,
TOJBKO NpUEM MJIM Haml CII0CO0 M3BACHEHHSA PEeAKIHil, KAK IIPEeBOCXOMHO
pupasmiuca o6 asrom iHepap B cBoeil mocmepHeil wacTm opraHmYECKOi
xamaa **,

Wccnenys Toumee (um BHpamkasach mo cmoco6y Homma), Mu ysupmm,
9170 00'heM IPOCTHIX 3JeMEHTOB MHOTODA3IHMYEH B PA3IMYHHX Tejax,
OTOMY 9TO M3BECTHHIHA DIIEMEHT IIPHAAET TeAy He BCErha BIOJHE OfMHA-
KOBHe CTBOMCTBa. MBI MoO)XeM BHWAETh, YTO B PA3IHMYHHX TelaX 00beM

* Ilocnepmue gucaa gaer Konm B cBOeM mOcaeqHEM HWCCIeJOBAHHA 00 yoedbHEIX
oobemax asora. Lieb. Ann., 1856, C, 19.

¥ Gerhardt. Traité de Chimie organique, IV, 566. (}Hepap ymep 19 aB-
rycra 1856 r.).
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ameMeHTOB (IIpH TOYKe KHIIEHW, a TeM 0ojiee W IIpA 0OLIKHOBEHHOH TeMmIe-
parype) He OAWHAKOB y»ke W3 TOro, 4To umcia, papanie Hommom, BuonHe
Y/OBNETBOPAA OJHAM TejaM, HeOCTaTOTHH AiaA aApyrux. Tak:

VioenbHHET 0o6BEM IIpPU TOYKe
KUleHua
Pa3HOCTh

BHYMCIIEHABIA N0 | HAGJIONEHHbI No

uyucaam Honna BhiBOfaM Honna
BoAa . ¢« v 0 o e e e 117,4 117,37 0,0
ANKOOIB . . v v v 0 e . . 391,9 388,3 + 3,6
Ifmp . .. ..o 667,0 663,7 + 4,3
Anperag . . . . . . e e . 3511 348 + 341
CopbKOMREJAJIILHO® MAcao . . 763,0 740 +23,0
MuagkocTs TONTaBACKUX XUMU-

KOB o ¢ o o o o o o o o o 559,8 538 +21,8
XnopucThlit XJIOPOMETANb . . . 422,4 409,1 +19,3
XaopacTwiA aMUIb . o o o . . 863,6 851 +12,6
MypaBbUHOKHACAKIA METHIDb . . 399,8 397 + 28
BanepbAROBOKUCIBIA METHIL . 949,4 932 +17,4
[laBeneBOKACINIA METUIL . . 730,9 727 + 39
IlaBeneBOKuUCHLIA 3¢uUAb . . . 1005,7 1044 —38,3
Bensofinokucani aMuiasp . . . 1498,6 1548 —49,4

O6beM 21eMEHTOB, BRIYACIEHHKA 110 00'b6MY Pa3IMYHEIX COeqUHEHMI,
He onmHAKOB. Jlna mOKasaHWsA BTOr0 MH ymOTpeGIANM Clenylomui
¢10co0.

s tena C*H™O?, mo mpasuny Homma, o6bem pasem nX+mY -+
+pZ=A, rne X ectp oObeM yraepoga, Y — o0beM BOJiOpOAa H
Z — gucaopopa (mnm xaopa). Huas oopenenenusa X, Y u Z poix=0
B3ATH TPM TeJIA W TPH YPABHEHUA, B KOTOPHX A eCTh BeIHYMHA W3-
BECTHAA.
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Toxo:xmM, mamo Tpm Teja:
C'"H™O™, o6beM ero A,
CH"H™O"  y » B,
C"H™Q" » » G

VNmeeM Tpm ypaBHEeHHS
neX +myY + pZ = A,
nX+mY+pZ=B8,
n,X +m,Y + p,Z =C.

Pemas Tpm ypaBHeHHA ¢ TpeMs HEM3BECTHEIME, IOJYIAM

A [mypy — mgp1] + B [mgpy — mypy] 4 C [mopy — mypg]
ngmypy — nNgMgpPy —+ NyMopy — nymypz + ngmopy — ngm)py

_ __A[mpy—nepi] + B [rgpo — nops] + C [ropy — Papol
ngmepy — NgM1p2 + nyMoPy — RyMgPg —+ Namy Py — NgMy Py

A [ngmy — nymg] 4 B [ngmg — namy] 4 C [rymg — nom4]
nyMapy — ngMmPe ~+ N1MoP2 — NyMypg + NaMmypy — N2mgpy

Ha sToM ocHoBanmu m3 0GbeMa TpPeX COeJHHEHUN YIIEpOxa, BOLOPOAA
B KHUCIOPOAa MOMKHO HailTA o0beM Kaxkmoro m3 snemedtoB. ChemaeM ke
HECKOJbKO OMOpefieleHnil, HO CTaHeM KaK[elii pas 0OpaTh TONBKO . Te
Teld, B KOTOpPHIX KHCIOPOJ 33aHAMAeT COOTBETCTBYWOIIUE MeCTa BHe
AN BHYTPA pagmkaia (IpHAepKUBAsACh TeX MHEHUA, KAKEMHA pYyKo-
BopcTBOBaJIcA Homom).

3Has, uro o6vem ankoonsa CGPHOO mpu Touke Kmmerusa ectb A=388,3,
oovem Bopel H20 ects B=117,37 m oGwem ¢enons mam erankoons
CPHS0 ectb C=649, maxogum, 9yro X, miu 06beM yriepoia, ecTb 63,2,
Y, uau o6vem Bopgopoma, — 35,1 u Z, mam oowem Kuciaopoma, — 47,1.

Takum o6pas3oM, MH Hamiau 00HeM HECKOJIBKMX Ted U PACHIOJIOMKAIN
3TO B Tabaume.
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JnAa xopugHe-
IInA ajineruna, BOKNCIIOr0
Ias anko-| ITna umve-| ropbKoMmH- | A ametoHa, | dQHJA, GeH-
oA ¥ Qe- | Ha ¥ Had- [ maNLHOro KyMMHONA u | 8OMHOKuMCHOro
HAJIKOOJIA | TajmMHa Macia u Bajlepasia | @WAA U Basje-
aneTosa PUaHOBOKMCIIO=
ro aMuiAa
Jannt:
¥V genbEHIL 06eM mep-
poro Te;ta A . . .| 3883 1153 348 485 1321
¥Ynx. ob6veM BTOpPOro
reta B, . ... .| 11737 932 740 1183 1087
Y. o6seM Tpernero
Terta C . .. ... 649 — 485 743 1526
Brigncasrores:
ViensHEHI 06BeM yT-
depoma X . . . . 65,2 — 63,7 71,7 81,2
VienvHHii 06HeM BO-
mopoma V. . . .. 35,1 36,8 36,7 25,6 35,8
VnensHnlit 00 5eM Kuc-
Jopoga eHe padu-
KQAa . . . . . . . 471 —_ — —
Vaeapani 06b€M KHC- 0,89
Jlopoaa é paduxase — — 73,8 98,0
TO‘IHO Tar e jada pAfa XJIOPHCTHX COB).IPIHGHPIf[ nMeeMm:
1 =~ wnono- | ITns xmopo- | % | TIna xmonu-
Tng xaepo- | Tian 33900 | fing saopu- | B, Xaopo- | A wopu
UIKOCTH xgtopucroro | CTOrO @MU, | wynkoctn | mernad, xito- | yyena
FOJLIAHACKUX | 3Quia u Asy- | ABYXIOPH= | roppanpckux [pucroro amwia
XMMUKOB U xiaopucroro | CTOFO XJIODPO- | ‘gumykon u | u mumkocTu | Konma
IBYXJ0pO- TPUXJIODO- aduiIeHa ¥ |geTppexXIIOpH-| rOMAAHUCKAX
B MIIeHa 3guieHa HaQTalMHa leroro yraepoma| XMMUKOB
A 532 721 851 721 403 —
B 538 456 664 538 851 —
C 499 894 932 660 538 —
X 89,0 78,0 65,55 61,0 51,0 68,7
v 19,5 31,75 34,56 29,1 42,0 34,3
Z 141,2 141,25 143,09 149,75 134,0 142,5
O6bem
XJopa
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Urak, mecoMHeHHO, 4TO 00BEM OJHOrO 3JIEeMEHTAa, HANPEMEp yTie-
pora (X), B pAa3INYHHX COENUHEHWAX pABIAYAETCA HACTOAbLKO 7Ke,
HaCKOJBKO pasim4aeTca 00beM KHCIOPOAAa B PA3IHYHKEIX COEAMHEHHMAX.
CioBoM — 00beM KajKOOro dIEMEHTA HMEeT PpA3JIMYAEE BeJIUIAHH,
CyAs IO BHYACICHWSAM, BEIeHHHM B TOM MHPEIIONOKEHHH, 4TO 00BeM
CIIO}KHOTO TeJla paBeH cyMMme 00beMOB MPOCTHIX Tej, €ro 06pasyomux.

ITpu6aBuMm Ko BceMy eme TO, 9TO PaccCMOTpeHHe OG'HEMOB HEOpPraHH-
YeCKEX COEJUHOeHMA SCHO OIPOBEPraeT 3aBHCUMOCTH 06beéMa OT OJHOIO
coctaBa. A MH efBa JH MOMKeM Ipejmonarats, 4T06 OprasmvecKue
W HEOPranmdYecKde COe[WHEHWs Ohuim OH OOMYMHEHH DPA3JIMYHEM 3aKO-
HaM cTpoenus o0ObemoB. Hamporme Toro, Bce HaM XOpOmO M3BECTHHIE
$aKTH NOATBEPIKIAOT MHEHWE O TOM, 9TO TJABHEE BaKOHH CTPOCHHSA
mo o0beMaM BCeX XMMAYECKHX COeJUHEHUA COBePINeHHO OJHH W Te Ke.
ITputom maiineHHH 06bEM DIEMEHTOB HE COTJIACYeTCH B Oosibmieil gacTd
caydaeB ¢ o0beMOM 3Je€MEHTa B OTHeNbHOM .cocTogmmu. Tak, HKomm
Hames o6beM yriaepopa (mpm Touke Kunenma) = 68,7, a Mesxny TeM 06beM
anmasa = 21,16, rpagura = 35,7 m anrpanmra = 47. O6beM mas xmopa
B coeguHeHNAX (Opm Touke Kmmemus), mo Hommy,=142,5, a B cBoGoa-
HoM cocrogaum 167. O6beM nas 6panu B COeAUHEHUAX PN TOUKe KuAIe-
mua —173,75, a B ¢B0GOJHOM COCTOAHME NPH TOYKe Knmenns = 162,6.

Hanee zamMeTEM m TO, 9TO B HEKOTOPHX caywsasax Homm mpumykmeH
OTHICKEBaTh 00BeM ciokHoro pagmxana (mampumep, CN, NO2%, SO%),
a_B jApyrux o6weM mpocroro aiaementa (mampumep, G, Cl, H, O, K)
TOT/Ia KaK 3TH 3JIeMeHTH 00pasyloT CIOKHEE DajAmKaJIbL.]

Tax Gen ompemenen o6beM cmmepopa, a admas, ammab, CO m gpy-
rme ORUIN ompefeneHH mo aneMeHtaM. OGbeM cmHepOna B COeAMHEHAAX *
monyymiacsi Oam3KEM K o06beMy CHHEpoxa B CBOOOJHOM COCTOSIHUH,
u moromy Honm monaraer, 94ro o6beM a30Ta B CBOGOTHOM COCTOAHME
O0ymeT paBeH 00'bEMY TOTO ’Ke 3JIeMEHTAa B COeNMHeHHAX. Ha ocHOBaHHW

aToro Homm BHuUmCHseT yneabHHIA Bec a3oTa B CBOGOMHOM COCTOSHWM:
87,5

73 = 6,08, T. e. MO yAeAbHOMY BeCy a30T HIPHHAMJIEKAT K METAJLIAM.

IIpm srom 3a6uiTo GHUIO, BO-NEPBEIX, TO, WTO IO MCCIELOBAHHAM 1 JKe

* K o p p. Lieb. Ann. d. Chem. u. d. Pharm., 1856.
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camoro Homna ogesmmHO, 9T0 He Bcerga o06beM Tella B COEqUHEHHAW
paBeH 00beMy ero B CBOGOJHOM COCTOSIHAH, a BO-BTODPHIX, TO, 4TO L0
YKasaHuIo TOrO Ke HMCCIefoBaTelsA 00beM a30Ta B PA3JMYHBIX COENUHe-
HUAX WMeeT pasnmunyo Beamumpy. lleiicTBUTenbHO, MO 00bEeMY coemu-
HeHNil, HampmMmep XJOPUCTOro ¢ocdopa WIM MHIbAKA, WIK XJIOPU-
CTOTO KajWsA, W IO 00BeMy XJ0pa B COENMHEHMAX HET BO3MOKHOCTH
y3HaTh 00beM dochopa, MHIMBAKA, KaluA.

BuckasuBasa BHOBb (§ 51) Bameuanma Hamu o0 nNCCIENOBAHUAX
m mHeHmAX Homma, MB AMeId egUHCTBEHHOIO LEJbI0 OrPAHWYUTH (HO
He YHHYTOKUTH) OHATHE O 3aBUCHMOCTA 06beMOB 0T cocTasa. Cam Homn
B IoCjieAHee BpeMsA W B OPTAHMYECKAX COEOAHEHUAX CTAJ UPA3HABATH
HEBO3MOKHOCTh C TOYHOCTHIO CynWTh 06 0GBEME IO ONHOMY COCTaBy.
Hang oprammyecKEME cOeqWHEHMAMHA, KaK M HAJ HEOPraHHYeCKAMH,
TATOTeeT IJIABHHI 3aKOH TOrO COIJIACOBAHWSA, Kakoe ykasaHo Hommom
u ITpogepom. Ecam 6 5Tm 3aKOHB GbLIM €IMHCTBEHHBIMH, TOrAAa OBl IIO
COCTaBY MOJKHO OBLIO C TOYHOCTHIO ompemenuTh o6bem. Ho omm Bupmo-
M3MEHATCA [PYrAMA B3aKOHAMM, II0 KOTODHIM OGBeME W3MEHAIOTCH
C M3MEHEHHWSAMH CBOWCTB. EJMHOBpeMeHHOe BIHMAHME 000X 3aKOHOB.

ompepensieT m3MeHeHMe 00BHEMOB.
§ 77. CpaBHenme 06'bEMOB CXOJCTBEHHBIX COCNHHEHMN IIOKA3aJ10, KaK

MHL BEAEAHM B Hadame 3Toi raasel (§ 60), 4TO miasA HAX OpHW yBeJUUEHUA
mas yBexmuuBaercad W o6beM. BoT omHO HM3 CpencTB y3HATH CXOJCTBO
IBYX paaukaioB mid Tea. CpaBEATe, HAIIDUMED, BCe COSTUHEHN S HATPHUA
W KaJiuA A BH YBUAUTE, 9YTO MePBbe MMEIOT MEHbIIMH 1ail W MeHbIINH
06b6M, YEM COOTBETCTBYIOmmE COefMHeHUA KamuA. To ke HOMIKHO
3aMeTATh O COOTBeTCTBymEUX coemmuenmax xuaopa m (NO?) — pamu-
Kalla a30THOKWUCIKX cOeqAHEHMI, s¢misa M aMmisg, BOZOPOXA M METHJIA
OTHOCHUTEJbHO CBUHIA, IIMHKA M Megd W AP.

Jlisi HEKOTODHEIX CXOJCTBeHHBIX TeJI 9TO COIIacoBaHMe 06beMa ¢ Belm-~
YAHOI0 masg NPOCTUPAETCA [0 TOr0, 9YTO 00BbEM M3MEHAeTCA IOYTH Lpo-
OOPIMOHAJIHHO N3MEHEHHUIO Iaf:

V:Vi=n:n
nin

n ., n .

AT nm,
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T. . mia HEX (A = A’) ymenbHHHE Bec mOYTH OpmHAKOB. [laa mpmmepa
VKa)keM Ha COGIWHEHHS, COOTBETCTBYIOmMEE OOHIKHOBEHHOMY AJIIeTHNY:

YnenpHBIl Bec

argernga . . . . . . 0,796 Bomopomosanepaas ., . 0,82
Bomopomonponmormas . 0,79 Bojopomokampuag ., . 0,818
BogopomobyTmpons . . 0,82 Bomopomopyrtuas . . . 0,837

Taxxe mjia axxoojei:
YneapHbii Bec

MeTmibaakoons . . . 0,804 amumbaakoomss . . . 0,817
apaavankoons . . . . 0,799  rexcmapaaxoossa . . . 0,833
rerpaabankooasa . . . 0,803  oxrmavamkooas . . . 0,83

VYnenbHBIA Bec COOTBETCTBYIOIAX COENMHEHWH HATPWA BCErga IOYTH
HEMHOTO 0OJbIIe YAEeIbHOr0 Beca COOTBETCTBYIOMUX COEMHEHHMH Kalmd,
X0TA B 00beMax 3aMedaeTcs IPOTHBOIOJOIKHOE OTHOUEHHe (OHM 3HA-
YATEeNbHO pAa3IAYaOTCA, B O0BEeMH KAIACTHX COeqAHEHHN O00JbIIe

HATDPHCTHIX) 3

O cocraBe KpPeMHE3eMHBIX COENEHEHMI

§ 104. Kax oprammueckas Marepms {00}yCIOBIMBAeTCA MPUCYT-
CTBHEM yIJIepofa M MM M300miIyeT, {TaK W} MUHepajbHOE IIapCTBO {006-
YCIOBIMBaeTCA} KpeMHe3eMHACTHIME coepmuenmAMu®. B kope semHoil
(Hepenko) BCTpEUAIOTCA APYTHEe COeQAHEHUs, IOMOOHO TOMY KaK B B opra-
HA3MAaX BCTPEYAlOTCH HMHOTAA Teja 0DesyriepomHbe.

Hpemauit m yraepon cyTh aBa BemecTBa, BechbMa OIM3KAE MEKIY
€06010 B CBOGOJHOM COCTOAHAMW, 9TO BANHO OCOGEHHO W3 HCCIEe0BaHMI

¥ Ilorr, Kapreitzep, lllee m BeprMan B KOHOE HPOIIJIOTO CTOMETHAS OTIUTMIMN
KpeMHe3eM OT INIMHO3eMa H HM3BecTH. Bepmeauyc B Hadaje HEHEOIHEr0 CTOJETHS
ompefeaus, 9TO B KpeMHe3eMe ecTh 0c060@ HpOCTOe Teld0 B Kuciaopod. CMmmiacoxr
B 1811 r. mepBHIil cKa3al, YTO MHOTHe MHHEDAJH CyTh COJH KPEMHOKHCIOTHL.
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Cen-Huaep-[esmnnsn, Béaepa m Cemapmona *, a mMexgy Tem Gonbmas
9acTh WX COeJUHEHHWHA CTOJNHL DPE3KO OTIMJaeTcsd, YTO COCTABJIAET [BA
IPOTUBOMOJIOKHEIX Ipejiella M3BECTHHX HaM CIOKHHX Tex. Omau Tena,
ompenensA HEKUBYI IPUPOAY, OTIMYAOT{CA} IOCTOAHCTBOM, O00YCIOB-
JeHHEKM COHep;KanneM MeTaioB. [pyrae ABAATCA IPAHAJIEHKHOCTHIO
OpragEmyecKoil JKmBoil MaTepHH HMJIN 10 KpaiiHell Mepe TOil YacTH HEeKMBOR
maTepuu (yrieKHcJoTa, OPraEmYecKasd 9acTh HOYBH, KaMEHHHN yroiab
U T. A.), KOTOpasg BeJeT HAYaJIO0 OT OPTAaHM3MOB U CJIYIKUT K HX 006paso-
paamo. CoeguHenma yriepoxa OONbmIEI0 9acThi0 JETKO pPAasiaraloTcA
7 COepIKaT BOXOPO MiIn a30T. Pe3roe oTimaue KpeMHE3eMACTHX M yriie-
PORMCTHIX COeAMHEHMI He MemiaeT, ONHAKO, UM MMeTh NOBOJBHO B3HATH-
TeJIbHOE CXONCTBO B HEKOTODHX OTHOINEHWAX. Tak, Hampmmep, COCTAB
MHOTMX COeJAHEHMHA, COgepIKamuX TOT WIN APYIrOod M3 dTEX MPOCTHX
Tex, maobpaxkaercsa GopMyIIoIo:

R™M"0?,

rge R ectb yriaepony mam Kpemumit, M — Bomopon, a30T MIA MeTaJlIH;
m, n & & — 00 0oiabmeld 9YacTH BeJIMIMHH JOBOJBHO 6ojbmine, T. e.
OMOAPHIECKU COCTAB CPABHMBAGMHX Tel BOOOme OYeHb CcXomeH, mOo
HECOMHEHHO CXOJICTBO METAJJIOB C BOAOPOAOM M KPEeMHHS C YIJIEpOAOM.

Caxap C12ZH220** INonesoit mnar Si%alK)O8
Acnaparma C*HBEN?%)03 Pogonnt Si*Mn2?0°
Amunopuit cnupr C°H20O Besysmar Si®(Ca®al*)0°
Macao orpyGeit C°H*O? Jla6pamop Si*Caal®)O3
Armcosoe macao C’TH®0  Asrur Si*(CaMg)O?

ZT. A

* Wohler. Pogg. Ann. XCVII, 484; Ann. d. Chim. et d. Phys. (3), XLVII,
116; Chem. Zentralbl., 1856, 140; Compt. rend. XLII, 48. —H.Sainte—C1l a-
ireDeville., Compt. rend. XLIX, 321; XL, 1034; XLI, 1953; Ann. d. Chim.
et d. Phys. XLIII, 31; XIV,! 116; Pogg. Ann. XLVII, 484 = ocoGemro Ann. d.
Chim. et d. Phys., 1857 (3), XLIX, 62, —Senarm ont. Ibid., (3), XLVII,
169; Compt. rend., XLII, 313.

** [ pRIIOMHEUM, 9TO MEI yIIOTPe6JIseM al IPOCTHX Teil, Ipe/JIoKeHHNe HepapoM:
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Fnapupii MaTepman BCeX OPraHAYECKAX TeJ COCTABIAIT YeTHIpe
anementa. Hemuorum Goiee 4mcio MPOCTHX Tell, 00pasylomuX KpeMHe-
gemuctoie coeguaenns. QpranmdecKne dJIeMeHTH, PABHO KAK I MAHEPalb-
Hble, 00pa3yioT 4ame BCero HEMHOTHE II0 IWCIY, HO OTPOMHBIE II0 Macce
IIOCTOAHHEE coemqmHeH:MA. TaKOBH KpaxMmal, KJierdaTka, OeIKOBHHA,
YIUIeKHCIOTa W B MUHEPAJIHbHOM IAPCTBe — IIOJEBOH MIAT, NAPOKCEH,
camona, kBapn. Cpeam NMpem3o0OMIOBAHUA DTAX COCAMHEHHWI IOMATaloTCHA
JApyrue, Gojee penxme m ciaydaiiabie. Hax MummepanbHHe, Tak H opra-
HMYeCKHWe Tela IIPA M3BECTHHIX 0OCTOATENBCTBAX JETKO PeBPAmATCsA
B Apyrue coeqaHEHHA.

Ilpm sTOM Jerxo poKMAIOTCA BOIPOCH: OTYEro e BEMEecTBa, CTOIb
CXOICTBEHHEI® II0 COCTARV H DIEMEHTAM, CTOJIb Pe3K0 OTIMYAIOTCH APYT
-OT Apyra mo csoiicTeam ¢mamueckEM m xammdecKkmMm? OTdero mpm Majaom
gucle 9JeMEHTOB 3aBHCHAT pasHOOOpasme B TelaX TOTO W APYroro mape
<cTBa?

MuorouncieEHNe CBeleHUA O COCTABE W CTPOEHAH * OPraHmIecKuX
“TeJI Jal0T HEKOTOPYIO BO3MOYKHOCTh PEIIMTh 3THA BONPOCH IO OTHOIMEHHIO
K HAM, HO HEJOCTATOK CBEJEHMI 0 CTPOGHAN KPEMHEKACIHX COeJUHEHHI
He [aeT IpaBa cpaeixarh o0IIee pemeHme YKAa3aHHKX BOIPOCOB. Bce
IpPeUMymEecTBa N3yYeHAS JIe)KaT Ha CTOPOHE OprammdecKAXx Teia. Umm
3aHEMAaXNCh BCe JIydmuWe yYeHEle HOBOTO BpeMeHH, HauuHasA ¢ [ei-
Jloccara no Mepapa m l'opmana; Mx aHanM3 W JeroK @ TOYEH, X IIPO-
JIYKTH OOHIKHOBEHHO DPE3KO OTJIMYAIOTCA APYr OT ApYyra, IaW Tel, B HAX
BXOffII7e, TOYHO W3BECTHE], Pa3HOOGpPa3HE® BO33PeHAS HA HUX COEIH-
HAIOTCA, HAKOHEI[, MaJIO-IIOMAaJy B OAHO Iejoe, JAIIeHHOe MCKYCCTBEH-
HOCTH.

CoBepuieHHO IPOTABHOE [ONKHH MH CKa3aTh 0 KpPEeMHE3EMHCTHIX

0=100, H=6,25, C=75, N=87,5, Si=90,6, K=244, al=57,1, Fe=175, fe=117
u T. 0. Eciid ke mamM HyXBO ymorpe6uTs nait Bepmenmyca, ME cCTaBEM BHE3Y GYKBY b:-
+Si=3 Si, }K=2K, pAl=3al, ;Fe=2Fe m T. 1. TouHO Tak Xe mail KpeMHHA, 0
I'menuny, gSi=2 Si=2/3,Si. Tak ke si=1/¢Si.

* OmpefenHTs CTPOGHUE JAHHOTO XHMAYECKOTO COeJUHeHUs 3HAYHT (B HACTOMA-
mee BpPeMsl) A3 yuATh ero peaKmuu M DOKAa3aTh CXOACTBO 3TOrO TesIa IO PeaKknuaM
< JpyraMa COeXAHEHUSIMM.
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COeIMHEeHMAX, B M3YICHHH KOTOPHX TOCIOACTBYET PYTAHA — HET IOYTHE
BOBCe CTPOroT0 W €CTeCTBEHHOr'0 Hadaja. ITA Hadana He TOIbKO He BHIpa-
OaTHBAIOTCA, HO Ja)ke HE3aMeTHO M CTPeMJEeHHe K YCTAaHOBIEHWIO HX.

§ 107. ... U3 ostux coobpa’keHmH MH YyKe MOKeM BHUIETHb, YTO
KpeMHE3eMUCThie COeMHEHMS YCTPOEHH COBEPIIGHHO He TaK, KaK CONH
OGHIKHOBEHHBIX KHCAOT, W00 B 3THX (OOCHEAHHX) COAAX HAKOINA KHC-
moTa (1. e. GE3BONHEI OKMCeN) He 3aMemaeT OCHOBHOIO OKHCIA 0e3
m3MeHeHN A cBoicTB. VI3 CKA3aHHOTO BHIME MHL YK€ MOKEM YrajsBaTh,
970 KpeMHe3eM BechMa OJM30K K PALY OKUCIOB.

Jis n3bsACHeHHMA CTPOEHHSA KPEMHE3eMHCTHX COEOMHEHHAN MH cTapa-
IHCHh HAWTH Apyrae coefmHeHAs, (Gojiee MIN MeHee CXOJCTBEHHEE ¢ HUMHU,
npeicTaBIAOMUe Te OCOOGHHOCTH, KaKHe MH BHIEIHW B paccMaTpuBae-
MBEIX HAMH TeJaX, CTAPAJIACh HAUTU MeCTO A HAX B PAAY M3BECTHHIX
HaM Tea. Mu DOCTymajam Tak, IMOTOMY 9TO YBEpPEHH B BAJKHOCTH CPaB-
HHETEJBHOTO Croco6a H3ydeHusd.

Jlerue Bcero Opocaercs B Tria3a HEKOTOPOe CXOICTBO B COCTaBe
KPeMHE3eMUCTHIX ¥ OpPraHAYecKHX BemecTB W HABA3HBAGTCA MBICIb
o momo6umm mXx crpoeHma. Ho ogHO mpocToe cooOpajkeHmMe O TOM, 4TO
B OpraHmYecKMX TejaaX JIerKoe H3MeHeHHmE COCTaBa BiedeT (oJbmmoe
m3MeHeHHme CBOMCTB, Y€ sCHO OTIMIaeT 00a pAfa coequHeHUH, mOO
B KPEMHE3EeMHCTHX COGJMHEHMSIX BeCHhMA JacTO 3HAYUTENbHeHImee maMme—
HEHAE COCTaBa MMOYTH He M3MEHFeT CBOMHCTB.

U3 psama meopranm9ecKAx coenumHendi (coseil) Guurxe BCEro K KpeM=
HE3eMUCTHIM COCJUHEHHAM CTOAT coiu GOpHOH M (ocHOpPHOH KHUCIOT.
9T0 [0BOJBHO OOMEM3BECTHO® MHEHME BIIOJHE OIPABIHBAGTCA MHO-
JKECTBOM [JAaHHEIX.

§ 114. WUrak, kpeMAmii OTHOCATCA K JPYTHEM MeTajjiaM, KaK TJIAHAH
OTHOCUTCA K MArHmi0, KaK KaJbluil OTHOCUTCA K Kaamio. Uame Bcero
H CXONCTBEHHEIE COGJMHeHWA HA3BAHHHX HAp MeTAJJI0B He 00pasymor
MesKny co(ol0 ompefesieHHEX COeIWHEHWH, Hajke TPYIHO COETUHAIOTCA,
u60 cXomcTBYIOT Mexay cofolo. Hak MarHesms coeguHAETCA C IJIHHO-
3€MOM, TaK CePHOKHCIOE Kalu COeJUHAETCS C CePHOKHCIO Marge3melo
WA C CEPHOKHCIBIM TIIMHO36MOM, TAK XJOPHCTHHA HATPHA COemHHAETCA
¢ XJOPHCTHIM IJIMHMEM, TaK (TopucTHil BOmOpoxm oGpasyeT coemuHEHUE
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¢ propucTEIM KpeMHUeM. TaK ke TOYHO I'JIMHO3eM COEIMHAETCA C KpeMHe-
3eMoM, ¢ Kaiaum m papyrmma okmciaamu. Mspegxa Ca*O zamemaer K20,
al?0 zamemaer Mg?O, pexnko m Si20O samemaer al?0 mam Boo6me M20.
Samemenme xerde mpomcxopmar Me:xkny Ca?0 m Mg?0, gem mexay Ca2O
7 K20 nam Ca?0 m al?0, rak TOYHO ecau W 3aMEI[aeTcs KpeMHeseM
oKmcaamu, To jgerde Bcero rammaosemoM al?0. CaoBom, cuauumit ecTh
MeTaJll 1 ero OKUCeNl CXOACTBYET C OKHUCIaMA METAJJIOB W GJIUIKE BCEro
¢ OKWCJIAMH TJHHHA U JKeje3a.

CpaBanTe BCe CoeUHEHHs KpeMHe3eMa W BHL HAifieTe COOTBETCTBYIO-
mee coegmHeHEWe riamaoseMa. CaMH METAJNJH HECKONBKO CXOICTBEHHH,
.4 X XJOPHUCTHE COeJHHEHHS, OKHCJB, THIPATbhl OKHCIOB, AaJKOMO-
HaTH U CHJIZXKATHI CTONH OJIU3KH, 9TO HOJATATH MEKIY HAMH YepTy pernu-
“TeJIbHO HeBO3MOKHO, KAK HEBO3MOIKHO CTPOr0 M Pe3KO OTIAMUYATH METAJLJIH
ImeoYeil W 3eMellb W UX COCNUHOHUSA.

Hax raumosem, Tak m KpeMHeseM HpPHU H3BECTHHIX YCIOBHAX PAaCTBO-
PHEMEL B BOJie, & B IPYTAX YCIOBAAX He AefiCTBYIOT HA HHX M CWJIbHOHMHE
Kuciaore. O6e semunm Gojiee WA MeHee JIEFKO COCNMHAIOTCA U CO IIENO-
9aMH A ¢ cHibHEME Kuciaoramu. O6a CpaBHEBaeMEe OKMUCIA TPYHHO-
IIaBKUA M HE TOJABKO IPHHAIE;KAT K OMHOW KPUCTANIHMIOCKOH cucreme,
HO M HMelOT OaumsKme Yriael. JleficTBETeNBHO, HAM KayKeTCA MOBOJBHO
3aMedaTeJlbHEIM TO, 4TO YroJX IJIaBHOrO POMGO3Apa KOPYHAA B CpefHAX
xpasgx ects 93°56° *, T. e. mourm 94°, a yrom rmaBHOro pomGo3xPa
XKBapna B KOHOYHHX Kpaax ectp 94°15°.

Wrak, xpemHmiz ects rubpupamil pagmran (meramn), Morymui
-.00pa30BaTh CTEXUOMETPHAYECKNe COeNUHEHAS W Kak m3omopd zamMemaThb
Hawm0ojiee CXOJACTBEHHEIE PANMAKAJIHL

Papuxan ¢ochoproil KHCIOTH, CXOACTBYS € KpPEeMHHEM 0O CBOEMY
ra6pugHOMY XapaKTepy, OTIHIAETCA OT HEer0 CBOGI0 CIOYKHOCTBIO W TeM,
9T0 He MMeeT BechbMa ONHM3KAX K cebe ApYrmxX paguKanioB, a IOTOMY
W He BCTyUaeT B M30MOpPQHOe 3aMelleHre WX IO KpaidHeidl Mepe CTONb
‘rpynHo0 Berynaer (kak Si ¢ Ca mam K), 4ro mo cux mop mopoGHBEE coequ-
HeHusA He HAOJIONAInCh. . .

* Hoxma po B. Marepmaah gia mmHepaxorua Pocemm, I, ctp. 26.
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§ 121. Temepp HaM BO3MOMKHO OTBETHTH HA BONPOC, CHEIAHHELL
B Havaye YTeHNA: YeM CYIMEeCTBeHHO OTIMIAIOTCA CX0JCTBEHHBIE BO MHOTUX
OTHOIIEHAAX YriepOAHEEe U KpPeMHe3eMHEE COeIWHEHWS, OPraHWmYeCKHe
I MHUHepaJIbHEIe?

B oprammueckux BemecTBaX BXOJHT MHOIO BOJOPOHA, 3aMEHAEMOTO-
B MUHepanax TPYAHO JeTYIAMHA METALIaMdA; B TelaX OpraHnvecKuX
HECOMHEHHO CYINECTBOBAHME CHOMKHEIX pPAgUKal0B; B KPEMHE3eMMCTHIX
COeMUHEHMAX HeT HY KI5 NPA3HABATH UX, KaK HOT HYKIbl IPA3HABATH AX
BO MHOTHX oKmciax. [lociemgmee OTIA49aeT KPEeMHE3EMHCTEHE COEXMHEHASA
oT $ocHOpPHOKUCIEIX W OT cojeil cepHOH, a30THOH W APYIAX KHCIOT.
Pasnoo6pasme oprammvecKmX Tej, mpd HEGOJIHOIOM dHACIE 3IEMEHTOB,
A3BACHAESTCA CIOKHHIMA pagAKaJaMH, T. €. PasHooOpas3meM pacmojo-
JKeHUA JacTell, 9TO MOKA3EBaeTCA M30MePHOCTHIO. PaszmooOpasme Kpem-
HE36MACTHIX COSNAHEHAN MOJIKHO OOBACHATH TOJNHBKO KOJMYECTBO U Ka-
9eCTBO BXONAIMUAX JIEMEHTOB.

HackonpKo CXOOCTBEHHE MeKAYy c060I0 BCe OKHCIH, HACTOIBKO
CXOJICTBYIOT MeKNy C000I0 W BCe KPEMHE3eMNCTHe COeIHHEHMA.

(Pyronucy)

3k

N3BJIEYEHNE N3 CTATBH «YACTNYHOE CHEIIJIEHUE HEKOTOPBIX
JKATKUX OPTAHMYECKHUX COEJTWHEHUI»

[380] Ilpomssenenme ms 2F ma Bec xmMmdeckoi dactmne P s masu-
Bal0 YACTMYHEIM cIemienmeM M:

M = P-a?.dg.

Bgogsa Bec XEMUYeCKOH JaCTHIH B M3Yy4eHHWO CHelJIeHAA KHUTKOCTeR
ONpEeIeNeHHOTO XMMHYeCKOTO cOCTaBa, A HMeJl B BHAY ONPElEIATH
3aBACEMOCTh MEXKIY BECOM YaCTHIH H CIeIIeHAeM, MOX06HO TOMY Kak
HalifleHa 3aBUCAMOCTH ME)KIY BeCOM YacTHIH W YAeJbHEIM BeCOM lapa,
TEeII0EMKOCTHIO, YIeJbHEM BeCOM JKANKHX Tea W T. I. MesKkay Becom
gaCcTAOH M MEepOI0 HMX B3aWMHOIO NpPATA;KEeHNsd, 0e3 coMHeHMA, JOJKHO
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CYImecTBOBaTh CTPOTOEe OTHOMIEHWE, KOTOpoe M OyneT, HECOMHEHHO,
OTKPHITO, KOTJa cOGepeTcs MOCTATOYHOEe YHMCI0 HAOMIOfeHHE M KOTga
Teopnsa clemIenusa 6ymer eme Gosee paspaGorana. CoGpanne Marepuala,
Beo6xogmmoro [381] mus aroro, cocTaBiseT mpegMeT MOMX HACTOAMUX
3aHATUIN, W 8leCH IIPeIaraloTcid MepBHe MX pPe3YIbTATHL.

[557] Hdns magama BHIOpaHH OBUIM MHOIO OpPraHUYeCKHe COCNEHEHHA,
0Cc06EHHO T'OMOJIOTH, IS KOTOPHX 3aKOHHOCTHh B M3MYECKHX CBOHCTBAX
OTKPHIBAGTCA CTONDH JErKo. . .

[576] . . . 3amedy, guro B mpemmaraemoil Tabamme mam P B3ATHE
no I'epapy, 1. e. C=12, H=1 1 0=16. . .

[578] CpaBEenre BHImEeNpHBEIeHHHX YHCEJ MPHBEIO K ClIefyio-
myuM 3aKII09eHUAM:

1) BenmunHa 9acTHYHOrO CHEIUIGHASA T'OMOJIOTMYECKAX IKHIKOCTel
yBEIHIUBAETCS TOYTH NPONOPIMOHAIBHO YBENHYGHAIO Ias, TaK 4dTO-
pasHocTh B coctaBe Ha nX CH? [579] ycnosnmBaer pasHocTh B YacTHd-
HOM cUemieHm® OK0j0 nX70. To mpasmio onpaBaHBaeTCa HAJ AIXbKO-
TOJXSIMHA, KHCIOTAMA X 3QupaMu ;KAPHOrO psAga W HAJ aNXbIeTHAaMu apo-
MaTH9eCKOro psAma. :ITOT 3aKOH, BIPOdYeM, He COBEPUEHHO TOYEH,
a TONBKO NpEOIM3UTENbHEA, — KaK B BCe 3aKOHHL, JO CHX OOD M3BECT-
HHE B ¢usudeckoit xmmun. UTo oH He a6CONIOTHO TOYEH, BAMHO M3 TOTO,
9T0 PA3HOCTH ME)KAY BEAMIMHAMHA YAOTHIHOrO CUEIUIeHAS TOMOJIOIOB
H3MEHATCA He B IpeaeiaX HamOOoJAbIMMX BEPOATHHX OMUOGOK.

2) Yactuyaoe cOEIUNIEHA® METAMEPHHX Tel. . ., HAGAOJeHANX MHOIO,
MaJlo OTIMYaeTcs, HO MIA IOJEMEPHHX Tel (KaK YKCYCHAA KuMCIOTA
W MOJIOYHAs) OHO CHJBHO pAasiImdaeTcs.

3) Yactuunoe chmemienue CIOKHHIX TeJl HEPAaBHO, Aa)ke He NpHOIH-
JKAeTCA K CYMMe YacTHYHOTO CHEIUIeHHsS 3JIeMEeHTOB, MOTOMY 4TO OAHA
7 Ta jKe PA3HOCTH B COCTaBe (HAmpUMep, HA HECKOJBKO MaeB Yriepoja),
OpPU Pa3iINIUA XAMUYIECKOTO OTIPABJIEHAS CIOKHHX TeJ, HHOTHA BJeYeT
IOJIOMUTENbHYI0, MHOTAa OTPUNATEeNbHYI0 PasHOCTh B BeJIMYMHAX dac-
TAYHOTO CHEIUIeHAA. . .

[580] 4) 3asmcmMocTs Memmy KosdPUNEEHTOM CHENNEHAA, YASTb—
HEIM BeCOM W I1aeM He MOxeT OLITh BEIpakeHa QyHKImel BHAA:

a’=const - p”- (dg)",
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TIe 7 H© M MOTYT OHITh MOJOKATEIHHKMA HJINA OTPALATCNbHEIMEA, HelbiMH
nin gpobuniMu. Eciam 66 mojo6Hasg GYHKIOEA BHpPa)Kajga 3aBACEMOCTD
Mmexxny a?, P m dg, To upn pasnoM P, ¢ ysenuuenuem dg, wim 6b mocre-
NEeHHO YBeNWYMBAJCA WIH OB IOCHEJOBATeJIbHO yMEHbmaicA a%, HO Ha
camMoM gene KO3()PUIMEHT CUEILIeHHS B 9THX OOCTOATENIBCTBAX TO yBe-
JuuABaeTcsd, TO YMEHBINAETCA W NPATOM (e3 BCAKOH IIOCIE{OBATENb-
HOCTH. . .
[581] A mcumiTeBam BHme 'ynoMaRyTyo ($opMyny, sKejlas SHATH,

HE eCTh JIA CAJA CUEIUIEHNs CIEACTBUe TOJAHKO BeCca JacTHI, H IJOTHOCTH
Tena (T. e. paccTosHuMA u Beca UacTmn). Benp Beprreiim mpurmmaer ke,
g0 E — ympyrocrth Meranna — 3aBHUCHT TOJBKO OT YAEABHOIO eTro
Beca W Oafd:

KA

3

E —=const - (%) .

N36mpas coemienne AAKOCTeH MIpeMeTOM CBOMX 3aHATAN, I AMEHHO
7 IOJIaraj, 94T0 OHO MOJYMHEeHO NOomoOHOMY sKe 3akomy. Ilpopoiskas
HCCIENOBAHUA BTOr0 IPEAMeTa, A MMEI B BANY Ipeie Bcero cobpamme
mamauXx. Mepa cmemwnenmmsa Texn, 06e3 COMHEHMsA, €CTh CBOHMCTBO Goiee
XapaKTepPUCTAYECKOe, UeM, HapaMep, TOYKA KHOEHHWSA, & ME HMeeM
IO CUX MOpP BechMa MAalo JaHHHX O HeM. BmociencTsum, BepPOATHO,
OTKPOETCSA 3aBUCHMOCTh MEKAY CIEILIOHHeM W MHOTMME JPYTUMHA (usu-
9eCKUMHM CBOMCTBaMHM, HAOPUMED YHAEABLHHM BeCOM, pACIIApEHHeM,
TeILUI0EMKOCTHI0, CKpHTOI0 TemnoToo [582] m t. u. Ilpu pasBuTum MoJje-
KYJIADHOH MeXaHWKN Mepa CISIUIeHAd JOJKHA BOWTH KaK HeoOXxopm-
Moe JaHHOe NIPH pemeHAN (OJbMMHCTBA BOIPOCOB.

(«I'oprwiii acyprans, «. 1, 1860,
cmp. 380—381, 657—582)
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4k

N3BJEYEHHUE N3 BTOPOI'O U3JAHNA KHUT'N
«OPTAHUYECKAA XUMHUA»

aszycm 1863 2.

H3 ITpeducaosus asmopa

[1V] Hlau, ynorpeGieBnube MHOI, OTHECeHH K BOHOPOAY H CYyTh:

H =1 K = 39
Cl =35,5 Na = 23
Br =280 Ca = 20
J =127 Ba = 68,5
0O =16 Fe = 28
S =32 Zn = 32,7
N =14 Sn = 58,8
P -=31,2 Pb =103,
As=175 Cu = 31,7
C =12 Hg =100
B =11 Ag —108
Si =14 Pt —098,8

U3 Beedenusa

[V]... O6menpuHATHE B HEOPraHUIECKON XMMUA NAH OCHOBAHBI HA
BecbMa MHOTMX Hadajdax. A ONHMX TeJ mnaeM Ha3bBAIOT KOJWYe-
CTBO 3JIeMEHTA, BXONAMe: B HU3NIYIO CTENEeHb OKUCJIGHUA (Hampumep,
rak mHadmen mait N, C, Fe, Mn), aToii Huameil crenenn oxucieHus
npugana o6mywo ¢opmyny RO (manpumep, NO, CO, FeO, MnO); nas
OpyruX Ompejfejuau naif Ha ocHOBaHHM m3omMopdusma (Tak, HampuMmep,
HAIIIM NAail Medu, rAMHUA); JIA TPETHAX 3JEMEHTOB, N0 HEJOCTATKY
MHOTAX CTeleHeil OKWUCJIEHHA H MO OTCYTCTBMIO u30MopdusMa HX
COeMHEOHMA ¢ XOPONIO WU3BECTHBIMU APYTAMU COCIMHEHUAMHU, JO CHX
HOp He MOrJM YTBepOUTHh NaA: W HA TeX UiW ApYyrux, Oojiee Wim
MeHee MIATKIIX OCHOBAHMAX NPAHUMAJHA Te wWJM Apyrme maum. Tax

7 llepuopguyeckuii 3aKOH
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6bII0 ¢ KpeMHHeM, C BECMYTOM, CYpPbMOI0 ¥ Ap. BHIXoxf m3 moHA-
THA O 9YacTHIE KaK U3 OCHOBHOrO, JIErKO MAOCTAYb O0Mmero pemeHus
BOompoca O HaAX 3JeMeHTOB. Ilaii oaeMmenma— AW BeC ero XHMMH-
9eCKOTO0 aToOMa, KaK HAa3HBAlOT MHOTHe, — eCMb HauMeHbuiee KOoAU-
uecmeo daemenma, 6xodawee 6 wacmuysl e2o 'coedunenuii (¥Kepap,
Rarunapo).

[VI]... CunenoBarenpHO, MCTHHHHH mail (aTOM, T. e. HAEMEHBIIEE
KOJIMYecTBO, BXOAAMee B 9acTuly) yraepona Becut He =06, a (?=12;
naif  xwmecaopoga—=02=16, mnaii cepnr =S*—32. Ot wu3MeHeH-
Hble mam 4acTo oGosmavawr € —=12=C% O =16=0? §=32=S2
OJIA TOro d9To0Bl OTJAMYNTL BSTH HOBBIe Nam OT cTapeix. Ho mm
BMeCTe CO MHOIMMH APYrUMH, NPAHUMAA HOBOe 3HAYeHHUe MJA Naes,
ymepuM OOMKHOBeHHBle 3Hakd, T. e. H—1, 0=16, C=12,
S=32, Cl=35,5. Una ykasauubiM nyrteM, HaiigeM, uro [VII] nai
C1=35,5, N=14, P=31 m r. n. llan, npuuarsie B 3T0M pyKo-
BOJICTBE, IepeducjeHs B Hadajle KHHTH®,

* Cjenyda NpUHOUNY, BBICKasaHHOMY Bhime, Kamumapo (1858) Becwmma mmo-
caefoBaTeNbHO M3MEHUWJI NIaW MHOIMX MeTalsloB, noAo6EO Tomy Kak Hepap
N3MeHHUJ IIal KUCJIOPOAA ® yriepopa. Hampumep, cyas mo ToMy, 9T0 B 9acTHHAX
(F1eTY9HuX) KPeMHHeBHIX cOoelUHEeHNH Bcerfa 3aKJOYATCA [BA NAA KPeMHUA
(mampumep, Si2Cl4, C8H20Si202, rpe Si=14), B pTyTHBIX — Ba mafg pPTyTHU (Ha-
npumep, kKasomenn Hg2Cl, cynema Hg2Cl2, mepryparun Hg2C4H10, rge Hg = 100),
B IMHKOBHIX — JIBA HafA OWHKA @I T. A., JOJKHO 3a mait pryru apmrummarth 200,
3a mait Kpemmma 28, 3a mait mueka 65,5 m 1. n. IlpenMymecTBO 3TOr0 M3M°HeHHUA
B magXx COCTOMT HEe TOJLKO B ero HOCJHeJ0BaTeJIbHOCTH, HO W B TOM, 9TO, IpPHU-
HHMag ero, MK mMeeM oOMMUIl 3aKOH JJIA BCeX TBePAHIX MPOCTHIX TeJI M AJs MHOTHX
CJIOHBIX TeJI: MPOU3BEJeHUE U3 BeCa TaCTUIH HA TEIJIOEMKOCTh, JleJleHHOe Ha IHUCII0
maeB, pPaBHO IIOCTOAHHOW BeJIMUWHe, HU3MeHAKMekcd oxoao 6 m 7. Bor oxHo
U3 CJIEACTBUY CTPOTOTO NMPOBONEHUA IOHATUA O JacTume. Bnoame cornacHui
CcO MHOrMMH H3MeHeHUAMH, npeanaraeMbiMm Kammmapo, A He pemuycsA BBECTH
X B KypC OPraHMYecKOd XUMHH, 0COGEHHO IIOTOMY, UTO MX MecTO0 B HeOopraHHIe-
cKoit xuMuu. IIpuTOM 3TH M3MEHEHUA CTOJbH HeZaBHO o0paTmiu Ha cebd BEUMaHUe,
49T0 HE YCHe® BOHTH B obmee ynorpeGnemme. Bosee moapo6roe wm3i0KeHWe
€caMOro NpHHOUOA ¥ CJEJCTBUH, U3 HEr0 BEIBOOUMEIX, S TIOCTaPAIOCh MAJOMUTH
B IPATOTOBJIAGMON MHOI TeODeTHIeCKOH XHMUH.
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U3 nepeoii zsasb

OG0 me cBoiicTBA OpPraHMYeCKUX CoeNmHEHmii

[51] XuMEA He HoJKHA OrPAaHMYABATHCA OJHUM H3YUeHMEM M3MEHEe-
HHii B cocTaBe Tej, NOTOMY 9TO ONHEM 3THM INyTeM Helb3f PeNIATH
OCHOBHOI'0 BONPOCA XMMMAMX O IpUYAHEe XUMAYECKNX peaknuii. [loctatoano
yKa3aTh Ha Te MHOToumcJIeHHBe (aKTH, KOTOphle IOKa3aJm, d9TO
¢usmyeckme yclIOBHA YacTO COBEPIIEHHO M3MEHAIT XOJ peaknmm. Tak
npu U3MEeHEeHHH YCJIOBHI MeTaJeNTHYecKUNl XJOp AeHCTBYeT KakK
ranudeckmii. Cmepx Toro, gmamaeckme CBOMCTBA ¥ NPH3HAKA Tel,
clya [&JA AX OTJMYAA, HArpaoT OOJBMIY POJb M NPH PeaKOuAX,
KaKk TO IIOKas3aJ eme beproje. ITu NPAYAHBI CO3MAaJHM TOT OTHEl
HayKu, KOTOPOMY NpHAajJm Ha3BaHme ¢uamdeckoii xwmmu. Ilpexamer
ee, KaKk W NpeIMeT caMOll XWMHH, COCTOUT He TOJHKO B ONUCAHAH
fusmgecKUX CBOMCTB E B MX CHCTEMAaTHKe, HO I B H3YUYeHHHA TOTrO
M3MEeHeHHsI B CBOMCTBAX, KOTOPOe NPOMCXOLUT BCJIEACTBHE peaKmmi,
¥ B ONpeJeleHHA TeX NPAYMH, KOTOpble ON[eNelsIoT M XOJ peaknmii
I XOJ H3MEHEHHMA B CBOMCTBaX. JTOT OTHAeJ] 3HAHUMA HeJNb3A CIUTATH
OPHIOKeHUeM XAMHH K (ua3mke, N0J06HO TOMY KaK 300XAMHAA B
PUTOXMMAA CYTh NPAJOKEHHUA XuUMHAM K (H3MOJOrMHE KHABOTHBIX M
pacreHmii, moromy uro 6e3 ¢(uUIEIECKOro OTHeNa XHMHS He MOKeT
CyIEecTBOBaTh, KaK (U3MOJOrmsa He MOKeT oGodTHCh 6e3 XMMHAM.

(Dnsnmueckasd XHMAA KaK HeJaBHAA HAYKA JOCTHATJA eme HeMHOTHX
o0mux BHIBOJOB, HO 3Ha4YeHMe ee BAHNHO YKe M3 TOr0, CKOJBHKO BHECIA
OHAa B NOHATHAA O dYacTuUOe M O TIOMOJIOTax, a 3Tu ofa uoHATHA
COCTaBJANT Ham00Jee NPOYHYIO OCHOBY COBPeMeHHBIX YCIEeXOB XMMHMM.

[71] ... Beixoga m3 TOro OPHHNOWNA, YTO NPHINHA XUMAYECKHX
peaknuil COCTOMT B (PH3MYECKAX H MeXaHWIeCKNX CBOHCTBAaX YacTHII,
IOJIKHO NOABEPraTh BCECTOPOHHEMY M3yYeHHIO T€ SABJEHASA, B KOTOPH X
fcHee BCero NpPOABJAIOTCA 3TH CBOMCTBAa. Y AeJbHEIA Bec Tell, OTHO-
menue [72] ux K Temuore, cmemJaeHme, KodQPUIOUEHT CKATAA (MR
yOpyrocTn), HOABIMKHOCTb JKHAKOCTeH, Kpucraliamdeckas d¢opMma,
CBOTOBBIE€ OTHOMIEHHWS W MHOIHMe IPYyrme CBOMCTBA TeJ HOJIKHB Ha-

7*
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X0oAuTHCA B GoJiee UM MeHee NPAMOM B3aMMHOM OTHONIEHUU A 3aBUCETH
0T Beca gacTHm @ coctaBa nx. Ho Mmorme m3 »TuX CcBOHCTB emge
CTOJIb Majo W3yYeHbl, MX B3aWMMHAsA CBA3b CTOJb MAaJjio M3BECTHA,
aro BpemMa 0oJiee HJIM MeHee IOJHOTO W 00ImEro pemeHus BONpOca
IOJJKHO I@oJiaraTh elleé BechbMa OTJaJIeHHBIM; a IIOTOMY He CTaHeM
OCTAHABJMBATHCA HA HEKOTOPHIX TEOPETUIECKHUX NOCTPOCHMAX, CIYMKa-
IMUX [JJA yACHeHUS OTHeJbHHX BONPOCOB 3TON 4aCTH HAYKM.

H3 gocomoil 2nasw

Yraepogmeroie BOHOPOAB! M METAJNJOOPraHmYecKne COeNMHEeHAA
Teopna opepenos

[360] ...CpaBumBas jeTydme XJOPUCTHE COSNMHEHUA HOCKOIbKHAX
NPOCTHIX TeJj, BHAMM, YTO B HAX 3aKJIH0YaeTCA HEOJMHAKOBOe UHCJO
naes xaopa. [Bym o6bemam coorsercrsytor: Hg?Cl; Hg?Cl*; PCI3
AsCI3; BoCl3; Sn?Cl*; Si*Cl4; AI*CI® n t. m.

[361] HekoTopsie m3 9THX COeAMHEHHIl CIOCOOHB WJM NPAMO MM
KOCBEHHBIM IyTeM IepeXOAHTh B BHcIIMe coedmHenusa. Hanpumep,
Hg?Cl mepexommr B Hg?Cl?, PCI® 8 PCPO m PCP m r. n. Takmm
06pa3oM, MJA KakJOr0 NPOCTOrO Tela CymecTBYIOT M3BecTHHIE, GoJee
@Jan MeHee DOCTOSHHBIE Npe/elibl, B KAKAX OHO COeJHMHAETCS C XJOPOM.
Te e camble NpejgeJbl CYMECTBYT H JUIA MeTalJI00praHMIecKux
coefuHenmit. Ecam mnoayunmrca coequHeHHMe, He [OCTHUTOIee 3TOTO
mpefesa, TO OHO CHOCOGHO NPAMO COeJUHATBLCA € XJopom, Gpomom,
KHCJIOPOoM, cepolo u T. 4. HoaudecTBO mNpHcOeMHASMBIX MPOCTHIX
TeJ ompeneAeTCA TEeMH e IpefelJaMH, 0 KOTODHX TrOBOPEHO BHINIe.

[362] . ..Asor, pocdop, MBIIBAK, CypbMa (4, NO-BUJAMOMY, BUCMYT)
UMeT ABa Ipejela:

NX3, PX3, AsX3 SbX® n NX?5, PX5 AsX5, SbX5,
Asoructre coemmuernna NX?® (manpumep, NH3) He okmcasiorca m He
COeNMHAIOTCA ¢ XJOpPOM, Kak 3To cBoiicrsenHo PX3, AsX3 u Bcero

Goapme SbX3, mo 3aro NX® mpamo coemmusatorca ¢ HCI, HJ, (C2H?)J,
K@cJaoTaMm # T. n. Takue coeqUHeHHS, OYEeBUJHO, OYNYyT NpPHHAM-

butauorexa “Pynnsepc”



K. ITodzomoska omkpuimus nepuoduueckozo sarxona 104

aexxats tany NX3—= NX3HCI un r. n. Ty se cnoco6H0OCTb COEAAHATHCH
¢ HCl, C?H®J m T. m. mMeloT m MHOrme coeJuHeHHMA TunoB PX3,
AsX 3, SbX3,

[385] ...romomorm GoaoTuoro raza C"H?**2 ge mmeror cnocobHOCTH
K NpPAMOMY COGJUHEHMIO, a NOTOMY HX MOJMKHO PaccMaTpPUBATh KaK
npedenvhble, T. e. HachlMeHHbe coequHennda. OHm cnocoGHB TOIBKO
K 3aMemennsM. Jlpyrme yriepogmcTeie BOMOPOABI, 3aKJIOYAIONLNe
Mernee Bogopoma C"H?*-?" mampoTmsB TOro, 6ce CHOCOGHBI K IPAMBIM
COeMHEHNUAM, IOTOMY UYTO He HOCTHIJIH yrLJepoqHOro mpedeia, Kak
KaKoJquJ He JOCTAr Mpefesa MBIIBAKOBHX coequHenmii. Maaaras
HACTOPHMIO BTUX YrIAePORMCTHX BOJOPOROB, Mb YBHAAM MHOro QakToB,
NOATBE Py AAI0MUX BTO.

Brimeckazannoe cocraBigeTr OCHOBHOe HA4allo Meopul npe-
deaoe op[386]ranmueckux coequuenmit. CymuocTh 3TOM TeOpUM MOKET
OB Th W3JI0XKeHa B ciefqywomel ¢opme:

1) IlpenenoM RasA yriepoJUCTBIX BOXOPOIOB CJIYKAT COeNMHEHW,
nmewomue cocras C*H?*2, OcraibHBe MMEIOT MEHbOIe BOJOPOJa, OHH
He [JOCTHIJIM Tpefgelia; YriepoRUCTHe e BOLOPOAb, 3aKJI0YAIUe
G6oasme Bomopofa, ueM B C'H?'*2, meumssecTHHI.

2) Te yraepoguctsie BOJOPOJBI, KOTOPble MOCTHIJIM NpeJeiia, AMEIOT
cnocoGHOCTh 4Ype3 3aMelleHuA 06pPa30BATH HENbld PAX NPOU3BOITHBIX.
ponyxtsr Meranencmu mx cyrts: C*(H, Cl, J, NO? Br)?*?, maupu-
mep C"H?**1C1, C*H2—1CI® r 1. n. O3nauas vepe3 X Bce OJHOATOMHBIE
0CTAaTKH, CNIOCOOHBIe 3aMemAaTh BOJOPO/ YIJIEePORICTOro BOXOPOAA, NOIy-~
quM 061yI0 GOopMYay BCeX NPOM3BOLHBIX NPefeJbHKX yriAeBOLOPONOB:
CrX#+2 rpe X momer OwmTh 3amemeno mnasamm H, Cl, Br, J, NO?,
HO, C2H% CH? n r. n. Ilpoussomusie npemeibHBIX YrieBOJOPOIOB
CrX?2 rak me KaK M caMH OHH, He CHOCOOHH K NPAMBIM COeJHHE-
HEHAM, a NOoJBepraoTcd Tolbko 3samemenmam. Iloromy-to, manpumep,
mogueTeiil atma CPHSJ — C*X?**2 ge cnocobed K NpAMBIM COeJAHEHUAM
¢ pazamuamme X. Ecan on coequasercd, Hanprmep, ¢ (Hg?), ¢ N(C*H5)3
H T. ., TO TOJbKO IOTOMY, UTO 3TH NOCIeJHHE CAMA He JOCTHIJIH
CBOero mpefejia M CTPEMATCA 4YPe3 COeNMHEHHMEe C Pa3JAYHBIMHA Beie-
CTBAMH NOCTHYb €ro.
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3) Cnoco6HOCTH yriepoJUCTHX BOAOPOAOB, HE JOCTHIMAX RO Ipe-
neaa (C"H?**-2™ gpcrynaTh B NpAMble COGJMHEHHA pPacOpOCTPaHAETCSH
U Ha HX NpousBogHBe. Tak, Hanpmmep, ¢ 6POMOM COeNUHACTCA He
toabko atunen C2HY mo m Gpomosruiaen C2H®Br, me Toabko madra-
JMH, HO @ NPOAYKTH ero Meraiemcus. Vogmerwit anma m caM aimi
C3H®J m C®H me pocruram mnpefeiia, a IOTOMY CIOCOGHBI coexu-
HATbCA ¢ Tajoummamu u fp., o6pasysa, manpumep, C3HSBr3, CEH?J¢,

4) Coemmmenma C"X*-2™ ge pocTHrmme Inpefea, COeJUHAACH
C Pa3NMYHBIMA BelllecTBaMHU, UPUOIMKAIOTCA K Ipejeay WIn Hae
mocturaloT ero. Tak, srmien u ero romoisorm C'H?" me mocruram
openena. Coeguuascy ¢ CI?, Br?, Cy? m 1. 4., oHE JoCTHramT npejeia
C»X2**2 poromy uro o6Gpasyior C*H*'Cl% rpe cymma maes X —2n 2.
Hagranurn CH®, coegmmsaacy ¢ ramompamm, o6pasyer CHOHECI?
CYHECI* m 1. n. m TeM mpubamxkaerca K mpemexy C'X2+2,

[389] ... 8) Takum oOpasom, Bce opraHmYeCKUe CcOeJNHEHHA pPas-
HensoTcA Ha IpefeJbHHe, €OCTaB KoTOpuX ecth C"X*+2 (yrupubie
yrieBogopoabl, T. €. GOJOTHHIM ra3 ¥ ero TOMOJIOTH, SKAPHbIe CIUPTHI,
FAMKOJX H T. M., JKAPHBE H ApP. mnpeleJbHBE KHACJIOTH), M Ha
cOe[MHeHNUA, He JOCTUrMUe Npejeja. JTH IOCJIeJHUE, CYAA IO TOMY,
HACKOJbKO He JOCTHrJN [0 Npefdeja, OTHOCATCH K Pa3HBIM CTaJMAM.
Ilepas cramma C"X?%* (3TEJEH H ero rOMOJIOTH, aJMJIOBHE COeJMHe-
HHAA, aKpUJeBHil NOpANOK, ATAKOHOBasA, yMapoBad KHCJIOTH W T. 1.),
sropas cragma C'X?2 rperpa C"X?" % gerseprag C'X* % m r. .
K aroil nocinenneil orHOCATCA apoMaTHYeCKHe CIUPTH H KECJOTHL.

(«Opeanuueckas zumuay, uzd. 2, CH6., 1863, mun. «Obwe-
cmeennas noavsa», cmp. 1V, V—-VI, 51, 71-—72, 360—362,
385—386, 389)
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N3 PABOT O HEOIIPEJEJIEHHBIX 1 MOJERYJAPHBIX
COEJMHEHNAX B CBA3N C IIEPHOJUYECKMM 3AKROHOM

(1864—1887 22.)

11

N3BJEYEHME M3 TOKTOPCKON THUCCEPTAIIAN
«PACCYHKIEHUE O COEJMHEHNM CIIAPTA C BOJOIO»,
" IPEACTABJEHHOI JI. 1. MEHJAEJEEBBIM

(1 dexabpa 1864 2.). 1865 .

W3 Bsedenusn

[3] Heonmpenenennble XuMrdeCcKie COGIWHEHMs M3ydeHH BechbMa Mallo
CPABHUTEIBHO C TeM BAa)KHHIM 3HAa4eHHNEM, KaKoe OHHM HMeIT B DARY
cIoKHEEX Teda. CXONCTBO HEPBHIX C OIpeAeNeHHHIMA XAMAYECKUMHE
COeMHEHASAMY HECOMHEHHO M3 IepeMeHB B CBOMCTBAX, IPOMCXOMAMEH
mpu o0pasoBaHMM TeX M JPYTUX, HasKe B NAapOOOPA3HOM COCTOSAHWH.
Mnuorme ToYHEE 3aKOHBI yyKe M3BECTHBI OTHOCHUTENBHO TAK HA3EIBAEMBIX
OIIpeJeIeHHEX COeMHEeHN#, K eCTh MOBONH AyMaTh, 970 OCHOBHOM 3aKOH
maeB, OPOABJAIIMANCA He TOIBKO B MOMEHT 00pa30BaHUA HOBHX ONpe-
[eleHHBIX COeWHEHWH, HO MMeomui CBOe 3HAUYGHME W JA COCTOAHHAA
XEMHAYeCKOro PaBHOBECHS, YTO STOT 3aKOH MpPMHMMAET ydactae I B 00pa-
30BaHHM Ja)ke TAaKHX XapaKTePHHX HeoUpejeleHHEX coennﬂennﬁ',
Kak pactBopel. OpHAM M3 IJIaBHHX IIOBOJOB K TOMY CJYMKHT JaBHO
BHICKa3aHHOe MHEHHe, 49TO Ipm 006pa30BaHAM pPACTBOPOB HamboJbInee
@3MeHeHNe B CBOHCTBAX MPOMCXOOAT IPA IMAAHOM OTHONIGHHZ MEKIY
KOJIIMIeCTBAMH BeIeCTB, COCTABIANIMUX pacTBop. MccaemoBaHmsa npeamy-
MECTBeHHO OTHOCHIMCh K W3MEHEHHIO 06'beM0OB, IPOMCXOJAMIEMY INPH
o6pasoBanum pacteopos. I0p, PymGepr m Konmm ocob6enno cogeitcTBo-
BallM YTBeD)KNEHMIO DTOT0 MHeHHA B Hayke. Ecnu Gu 3To MHenme, —
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C COBHAJeHMA HambOJbINEro CKATHA ¢ OAalHBIM OTHONIeHUEM, — GBIIO
IOKa3aHo, TO 3TO COBIAJEHHWEe MOTIO GBI IOCHYKATH OCHOBAHUEM MJA
H3ydenus 3aKOHOB 00PA30BAHMA HEOUPENeNeHHBIX XHMHUYECKUX COemu-
Hennii. MeXRy TeM cnpaBeJIMBOCTH BTOrO MHEHUA HEAb3A CYATATH
CTPOro AOKa3aHHOIO, HOTOMY 49TO HH OJHO M3 MCCIENOBAHUA 3TOTO POHA
He BBHIIEP/KUBAaeT KPATUKM WIN N0 HEHNOJHOTe AAHHEIX, WA IO OTCYT-
CTBUI0 YKa3aHWi Ha MeTOxbl HAGIIOMEeHUA, WM IO MAaJOil CTeNeHA TOY-
HocTm Habnronenuit. Ecrs maske Taxkme mccaenoBammsd, Kak bummé, mapg
PacTBOPOM BOABL W CEPHON KUCJIOTH, KOTOPEE IPSAMO OTBEPraioT Cupa-
Be[UINBOCTh MHEHWsI O COBOAJECHUE HAMOONbOIOr0 CHKATUA C OAflHEIM
otHomeHmeM. IlepBas menb mpemsaraeMoir paGoTel ecTh co6paHme Qax-
TOB, KOTOpPble MOIIW OB CIAYMXHTH I OOJOKUTEJBHOr0 WJIA OTPULA-
TeJILHOTO OTBeTa Ha paccMaTpuBaeMblii Boupoc. [as sroit menu BHOpaH
OLLI Ha IepBHIil pa3 pacTBOpP — BOMBL U CHUPTA. . .

{4] B mpegmnaraemom Teneps ucciaeqoBaHuUM S CTapaoch U30e3KaTh BCA-
KAX TeOPETUIECKUX COO0OpasKeHUiT 0 IPUPOLE PACTBOPOB, IO HEJOCTATKY
BO3MOJKHO TOYHBIX JAHHBIX, NIPENeJ] LOTPEIIHOCTA KOTOPHX OB OH
m3pected. Cumralo, BOpoueM, He JUONIHUM 3aMETATh, 4TO PACCMOTPEHH e
COBOKYIHOCTH HBIHe M3BECTHHIX (JaKTOB, OTHOCAMUXCS K HEOUpeeseH -
HBHIM XHMHYECKAM COeIVHEHWHM, UPHBOOUT MEHA K YOeKIOEHHMIO O TOM,
9TO OmpejelieHHble XMMUYECKUEe COeJAHEHUA COCTABIAIT TOJBKO dacT-
HbIi cay4ail HeoNpeJeJeHHBIX XUMHUYECKHX COoefmHeHuUi, d4To Ooiee
IONHOe W3Y4YeHWe MOCIEHHX OTPA3UTCA B TEOPETHYECKUX BO33PEHAAX
Ha BCIO COBOKYIIHOCTL XxumumdecKux cBegeHuii. CoOpamue MaTepmnajos,
HYKHBIX JJI PeHIeHUA BOIIPOCA O HEOUPENeIeHHBIX COCAMHEHAAX, COCTAB-
AgeT 3ama4y MOMX PaboT, KOTOPHX HePBHIl NPHAMED U IpefIarai B BTOM
COYMHEHUN. . .

H3s eaaeer wemeepmoii

O nanGoabmem c¢;xaTHd, NPOMCXOAAIIEM IPH B3aMMHOM
pacTBopeHnn Ge3BOJHOTO CIIAPTAa M BOJIBI

[79] CpaBEEBas onpefeneHnsa PasHHX HaOIIOfaTeNeil n MIPEAAMAA BO
BHEMAHAE HAMGOJBIIYI0 DOrPeIHOCTh MX HAONIONeHUl, MOKHO BHIBECTH,
qr0 mamboabmee c;xkatme mpoucxomar mpu 44—49 mpomenTax Beca
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cnupra. Ha ocHoBammm aToro, jkemas ¢ BO3MOKHOU TOYHOCTHIO OIpe-
INEelIuTh COCTAB TOL CMeCH COMPTa M BOAH, KOTODPOl NpPHE DPa3HHX TeMile-
parypax COOTBeTCTBYeT Haum(ojbImee C;KaThe, S MCCIAEHOBAN CMECH,
cogepkamue oT 40 mo 50 mpomeHTOB 6E3BONHOrO CHEPTA. JTO HMCCAEHO-
BaHWe COCTOUT M3 ABYX IJIABHBIX HacTeil: IPUTOTOBIGHUA CMecedl W ompe-
AeleHuA UX yRensHoro Beca. Omumy mepsoe, BTOPOe M3JI0KEHO BO BTOPOR
TJIaBe. . .

[95] Arak, npegmonoykenue 0 coBmajenn HauboabImero cxaTusa ¢ 46 %
OpH BCeX TemmepaTypax He BefeT K PasHOPEYUI0 MeKHy paxramMu I Bhl-
9UCIeHNEM, OCHOBAaHHEIM HA 3TOM MONYIIEHUM, a IOTOMY MOKeT OBITh
DOOYIIEHO.

ITpnuATe e 3TO coBHOAfeHME MOJIKHO HOTOMY, YTO BEIHYMHA Cria-
TAS 3SHATUTEJIHHO H3MEHAETCA € TeMuepaTypod M, HECMOTpsA HA 3TO
m3MeHeHuWe, TOYKa HANOOJBINEro CyKaTHUsdg He M3MEeHAeT CBOero MecTa.
Hesosmosxiio npunvcars Taxkoe sBIeHHE KAKOW-TNG0 Hpyrofl mpuduHe,
KpoMe ofpasoBanus GoJee IPOYHOTO coeguneHus, deM[96] Bce mpoume.
9ra TPOYHOCTH JIETKO OOBACHSETCA U3 AHAJIOTHU MEKAY COCTABOM TOTO:
pactBopa, KOTOPOMY CBOWCTBEHHO HamboibImee C)KaTWe, U COCTABOM
TaK HA3bBIBAEMBIX OUDPENEJIEHHBIX XUMAYECKUX coepuHeHmit. Hak pac-
TBOPY C HaubOJABIUM C)KAaTHEM, TaK M OOPEAeNIeHHBHIM XHMHYECKUM
COeQJUHEHUSM COOTBETCTBYeT mpocToe uaitHoe orHomenme. CoBmameHume
C OpOCTBIM HAHHEIM OTHOMIEHHEM COCTaBa TOrO0 CHHMPTA, IPH KOTOPOM
OpPOUCXOAUT Haubojbmlee c;KaTHe, HOKA3HIBAETCA CHHTE30M He MeHee
CTPOruM, 9eM OOGBIKHOBOHHHN XUMUYECKHH CHHTE3 W aHAIUB. . .

Ioao:xkennsa

Hus pasBuTuA MeXaHWIECKOH TeODHM XHMHUYECKHX ABICHMAH HE06XO-
IUMO HpPesKe BCEro M3YIUTh HeOUpeJesieHHble XMMUIeCKAe COeQMHEeHUS,
BIMAHWE MAacC W fBJIEHMS, CONPOBOKAAIONME XWMHUYeCKUe peaKIud.

MoxHO OTIHMIATH TONBKO MeXaHMIeCKOe CMeImeHrme OT MOJeKYJIAp-
HOTO, a HOAPAa3felATh NocieqHee Ha XHMAYeCKoe W (uamuecKoe HEOCHO-
BaTeJbHO.

O6pasoBanme oOpe/ieJIeHHEHX XAMAIECKAX COeqAHEHMH ecTh TaCTHHIA
BUJ] MONEKYJISPHOTO CMeIIeHHA.
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Heonpepnenennble XmMU4eCKHe COeAWHEHHMsA, HAOpuMep PpacTBODHI,
HEJb35 Pe3K0 OTHeNHTh OT OIPe[eeHHKX, MIN TaK Ha3blBaeMHX ACTAH-
‘HHX XAMAYECKAX COEIMHEeHUN.

Kpemuesemncrrie coepaenns He CYTh COAM, a OTHOCATCA K OKACIAM
TOYHO TaK JKe, KaK CIIaBH K MeTajIaM.

XnMuEsA He [gaeT MOBOJOB HpAOaBaTh pealbHOe 3HAUEHAEe aTOMHIe-
CcKOMy cnocoby HCCIeqoBAaHUA MOJNEKYJIADHHX ABJIEHHIA.

IMomaTme 0 mpefele XAMAYECKAX COENUHEHWI WIX COBPEMEHHOE
morATne 00 aTOMHOCTH 3JIeMEHTOB MOKeT OHITh PaccMaTPHBAeMO Kak
PasBHTHe THOMIECKOro Bo33peHmsa jHepapa.

Pasnmunbiii xapakTep BOJOPOA B COeNWHEHWAX 3aBWCHAT IIPEXKIe
BCOrO OT TeX 3JIEMEHTOB, ¢ KOTODHIMH OH CBf3aH.

ITorarme o Bogarom ocrarke HO (Bomopon 1, kKuciopox 16) macTonbko
e pealbHO, HacKonbko m moHaTrme 06 wmermme CH? (yrmeponm 12),
Xjope W T. I.

ITpucoenmuennme KECIOPOJAa MMeeT ABOSKUI XapaKTep.

Ilo cux mop AiA OpraHAYeCcKUX COeOUHEHUT XOPOIIO M3BECTEH TOJIBKO
OfIMH BYJ IIPUCOGAWHEHHAS W BHEJEHNA YIVIEKUCIOr0 rasa, a WX MOKeT
OHTH IO KpaifHell Mepe ABa.

(¢ Paccyxncderue o coedunenuu crnupma ¢ 60doio», npedcmasgaerHoe
. Mendeacesrim, CII6., 1865, mun. «Ob6wecmseennas  noavaay,
cmp. 3—4, 79, 95—96)

21

0O HEKOTOPBIX TAK HA3BIBAEMBIX MOJERYJIAPHBIX
COENUHEHHAAX *

I'pem (1834—1836), mcenenys BoAHEE COGNMHEHAs, OTIMYIMI PA3HbIE
$OpPMEL IPACOSIAHEHNA BOJIb, IPEUMYIECTBEHHO Ha OCHOBAHUN 60N bmeit
WMIIF MeHbIIEH CIIOCOGHOCTH ee OTHeJeHU S M 3aMeleHAd IPYTAMA OKACI AMA
# CONAMH, T. €., TOBOPA A3HIKOM, HEHE YIOTPeGIAEeMEM, IO cHOCOBHOCTH

* JIpepmaraeMas CTaThd COCTaBIeHA U3 IBYX COOOINEeHUIT: OQHO M3 HAX, OTHOCHA-
meecd K aMMUAYHEIM COeJUHEHUAM, OnIO mpexcraBieHo B mMapTe 1870 r. Pycckomy
xumageckomy obmectBy (cM, JH.P.X, O6m., 1870, crp, 91), a xpyroe B asrycre 1871 1.
sa HKmeBckom cwesge ecrecrBoucnuTarteneil (cm. .P.X. O6m., 1871, crp. 249).
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BOJOPOIA, COHepPIKamerocs B IPUCOEIAHEHHO BOfIe, BCTYIIATh B PeaKIAM
JABOMHOTO pAa3jio/KeHAMA. ¥YCTAHOBJIEHHOS WM pasjimide ACTHHHHIX TH-
PaTOB H COeIMHEHAH ¢ KPHUCTANIM3AMMOHHOI BOJOI0 He OHUIO BIOJHE
pesxo. OH YCTAaHOBHJI M)Ay HAMA HPOMEKYTOYHYIO OPMY IIpUCOEqHU-
HEHHO BOJIbl, & IMEHHO: BBeJ MOHsATHAE 0 consAHoi (salinische Wasser) *
BOJE, COOCOOHOM B3aMEHATHCA COJAMHA.

Jisa npmMepa I0OCTATOYHO CIeqYIOmEro yKasan®ms, B3ATOrO M3 MCCIe-
.JoBarusa I'pema:

H20S03 COIePIKHUT TONBKO OCHOBHYIO BOAY, 3aMeHAeMYIO
OCHOBAHAAMM.

H20S03(H?20) COIeP}KUT, KPOMe TOr0, CONAHYIO BOAY, 3aMeHf-
eMyI0 COJAMH, THAAPAT, CIOCOOHBIA KPHCTAIIN30-
BaTBCA.

H20S0%(K2S0%) €CTh COJb, IIPENCTABIAIOMAA TAKYIO 3aMeHy.

Zn0SO3 HeHoJHAA CONb, MONOOHO TOMY Kak Mmeradocdop-
Hagd KHCIOTa ecTh HeHacHmenHag (Qocopras
KHCJIOTA.

Zn0SO3(H20) eCTh CONb MOJHAA, CONeP/KAT CONAHYI BOAY,

ynepskmBaemyio mpm 410° F.
ZnOSO3(OH)6H?0  comepskuT, KpoMe TOI'0, KPHCTANIA3ALAOHHYIO
BOJY, JEerkKo BhHIedgeMylo.
'‘ZnOSO3(K2S046H?0 ectp conb, B KOTOPOil COMAHAA BOgAa 3aMemIEeHA
COPHOKAIAEBOIO CONBIO.

dti moHATAA oty 6es manbHelnmeil BHPAaGOTKM, XOTA OTIACTH M B APY-
rux BHpaykeHAAX** 1m0 Hamero Bpemenn. Ho B Hacrosmee BpeMsa TO pas-
Juyde, KOTOpoe HePBOHAYAJBHO OBUIO HE PEe3KO, CAeNaloch modTHm a6co-
JIOTHBIM, B O0COGEHHOCTH BCJE[NCTBAE NOUYIMEHUs HOHATHA O TaK HAa3H-
BaeMHX MOJNGKYJIAPHHIX COeMHEHHAX. TaKAMH COCMHEHHMAMA CKIOHHEL
Ha3HBaTh MHOTHE, BCe Te COeNMHEHHA, KOTODHE He IMepexoiAT B map 6es
Pas3ioKeHAA, T. e. Te, NJIA KOTODPHX TeMOoepaTypa KHIEHHA BHINE, deM

* Pogg. Annalen, 1836, Tom 38, crp. 123 8
** Erlenmeyer, Berl. Ber., 1869—289 3.
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TeMIlepaTrypa pasio)keHus. Takoe ompejeleHde He BHIEP/KUBAeT Haye:
cn1aGoil KPETAKH, MOTOMY 9TO B 9TOM CMLICIe M OKUCHh PTYTH, U CepHAs
KHACJIOTa, I HAMATHPb, I OATAXJIOPHUCTHI ¢ochop, mByXIOpHCTAs Menb,
Jayke BCe COJE AOJIKHO OyneT MPAYACIATH K 9UACIY MOJEKYJIAPHBIX CO-~
eqaaenuii. Takoe moHsTHE CTONH HCKYCCTBOHHO, 9TO MOMKET OLITH IpH-
TOMIHO TOJIBKO I OJHOCTOPOHHUX CUEKYJIATABHEIX mpencTasienuii. Boxb-
HINHCTBO MHHEDAJBHHEX THIPATOB B 3TOM CMBICJIE JOJHYKHO OHTH paccMa-
TPUBaeMO KaK MOJIEKYJIAPHbIe COeqUHEeHMAA, TOIA KaKk HeKOTOPLe, ¢ HIMI
BIOJIHE aHAJOruiecKde, B3OHAYT mpPH 3TOM B JAPYrodl paspsy] BemecTs.
EcTecTBeHHOCTS TOrfa HAPYMNTCA A0 KPAaMHUX TpPemesoB. JTOT B3IJIALA,
TMOTePAN H IOCIEAHIOK omopy, korma Bropu* mowrasam, uyto mapm PCl*
OpA HU3KUX JABJICHHAX U TeMIOEPaTypaX HaXOHMATCA B COCTOSHHM JUCCO-
mmanun, Kak mapsl Bogs! upu 1200°. Bo BEEManme K HemocTaTKaM Bhlme-
MPUBEJCHHOr0 BO33PeHNs MHOTMe XHMOKHM, KaKk, Hanp., Bopi, cauTtamor
ATOMHEIMHA, T. €. HE MOJEKYJAPHBHIMU COCAUHEHHAMU BCEe Te, KOTOPHE
CcO0COOHH K PeaKm@AAM [BOMHOrO pasio;KeHNHsA, MOAPa3yMeBas, KOHEYHO,
OpA 3TOM MOJ MOJICKYJISPHHIMA TaKume, KOTOpHle K HUM HECNOCOOHBHL,
¥ MMed IPH 3TOM IPEeMMYIEeCTBeHHO B BHAY COENMHEHUS ¢ KPUCTALIHA3A-
OAOHHOIO BOJIOIO.

3aMenAeMOCTh 9aCTH KPUACTAJIM3ANAOHHON BOMEL CONBIO, JOKA3aHHAA
T'peMom, roBopHAT SICHO MPOTAB BO3MOKHOCTA OTIMIUTH MOJEKYJSDHEIE
COeMHEHAA OT ATOMHEIX OPU MOCpPeACTBe ABJIeHW 3amenieHnA. Mot
YBHOMM [ajiee TOMY HOBHIe JOKa3aTeJbCTBA, a W3 NPEJUICCTBYIOMEro
ciemyeT, 94T0 W3 OOBYHBIX HPEACTABJICHWH O PA3NIUYAM ATOMHBIX COe-
AUHEHAN OT MOJEKYJAADPHHX HEBO3MO)XHO BHBECTH HE OHOIO CKOJBKO-
1160 CTPOTOTO M SCHOTO OTAMYATENHHOIO IIPA3HAKA A MHE B 9TOM Ipe/iBa-
PHTeJIHHOM 3aMEYaHAM OCTACTCA YIOMAHYTH TOABKO 0 monuTKe Parke **
OpeoposieTh IpeAcTaBiafgiomuaecs sgech TpyanocTd. CymEOCTH TOTO, 4TO
OH IpejJjiaraeT, BAAHA M3 CIEAYIOMAX eT0 CJIOB: (BEINeCTBO MOKHO pac-
CMaTPUBaTh KAaK IIPOCTOE COMOCTABIEHME 4ACTHI| TOJIBKO Torpa, 1) xorma
COCTaBHHIE €ro 9acTU CJaraloTCsA HEMOCPEACTBeHHHM UPHUCOeUHEHTEeM

* Berlin. Berichte, 1869 — 162 2,
*% Berlin. Berichte, 1869 — 703%.
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TP TaKMX YCIOBAAX (TeMIepaTypH W Opod.), OPHA KOTOPHX 3TH COCTAB-
HEe 9acTA caMd IO ceGe MOCTOSHHH, eclId y)e pa3 o0pa3oBaHH, 2) H
KOorga BTH COCTaBHbIE Hadaja IPATOM COXPAaHAIOT CBOM XWMHYECKHE
cBoiictBay. IloaToMy 0H Ipm3HAaeT TeTpaaMMOHUEBHE COeNMHEHHS KpATe-
pueM OATHATOMHOCTH a30Ta, IOTOMY YTO THAPAT He MOKeT OHITh HONYy4eH
A3 TpUaMEHA I COUPTA. B 9TOM sxe CMBIC/Ie OH IPH3HAET U jKeIe3NCTOCHHe-
POMUCTHIe COEJMHEHAA KaK HeMOJeKyIsapHbe. MoKHO GBHIIO GH TOJBKO
JKIATh HpA 3TOM OPAMEPOB HACTOAIMUX MOJNIEKYIAPHHX coenaeHud. Ecnim
oInpenenenne, cuexanHoe PaTke, BEpHO M TOYHO, TO MONEKYJIADPHHX CO-
eMHeHAN HeT, MOTOMY YTO XMMHYeCKHe CBOMCTBAa M3MeHAIOTCHA, KaK m3-
BECTHO, Jake 4pe3 IPOCTOe PACTBOPEHNe, MJIM YK€ MOJ] CIOBOM XUMHIecKue
CBOMCTBA [OMYKHO IOAPAa3yMeBaTh KAKOe-TO HeoupefeJeHHOe U Hecyile-
CTBYyIOIee NOHATHE.

I'1aBEEM HOBO/IOM, €CIH He eUHCTBEHHEM, K YCTAHOBJIEHAO TOHATHAA
0 MOJNEKYJIAPHHX COefAHEHUAX CIYKAT COJeoOpas3Hble BeIecTBa, COep-
Kamme B cefe KPHCTALIN3AaNAOHHYI0 BONY MJIM CHOOCOOHHE B3aUMHO
COeUHATHCA B TAK Ha3bIBaeMble NBOMHEE coim. IloHKHE He cymecTByeT,
3a HCMHOTMMHE HACKIIOYEHUAMU, HUKAKUX 0000IWMEHMH IJA 00BbACHEHAA
00pa3oBaHAA TAKUX COeOUIEHWI, I KOJb CKOPO BCTPEYAIOTCA MCCIeno-
BaTeJl0 TAKHe COENUHEHNAS WM Jpyrue, JerkKo o0pasymomaecsa U3 COCTaB-
HEIX JacTefl W JIeTKO pa3pymaiomuecsa HAa HUX, OH HA3HBAaeT MX MOJEKY-
JApHBIMHA, 0COGEHHO TOTAA, KOorga o6pasoBanre HX He IIPeAyrajbiBaeTcs
CYIMEeCTBYIOmMUMA HLIHE IPEJCTABICHUAMI O MPUPOAE TeX SIEeMCHTOB,
KOTOpLIe BXOAT B COCTaB CoequHANINUXCA BemecTB. [l0aToMy Ha3HBaioOT
mojexyasipEsiMu coepuaennamu 1 KClJ4, m H2S207, xoTa He cumraior
3a rakue HE KClO3, au K2Cr207, HE MHOKeCTBO APYIEX AHAJIOIMYECKUX
¢ HAMH.

ITaTkocTh MOHATHA O MOJIEKYISAPHHX COSMHEHUAX A LYMAIO B Hpejia-
raemoif cTaThe cpesaTh OUeBHAHOIO ABYMA cmocobamm. Coepsa s o6pa-
maloch K COeJUHEHNAM CoJiell ¢ AMMHIAKOM i Ha OCHHOBAHNH KaK U3BECTHHIX,
TaK W MHOIO Ha(:1IONeHHLIX sBJIEHUHA J0KA3HBAI0 MOn00He UX ¢ COenuHe-
HUAME, COJAePKAIUMA KPACTAIIM3ANUOHHYIO BOAY. A m3BecTHO, 9TO
MHOTHE U3 BTHX aMMMAYHBIX COEIUHEHUA OYeHb NPOYHH M BCTYyNAIOT
B peskme XHUMHUeCKHe DeaKIud, a IOTOMY K pPAa3pALy MOJEKYJIAPHBLIX

butauorexa “Pynnsepc”



110 Hobasaenus

coenmHenmii mX oTHecTH He ciexnyer. IIpaBma, ecTh m Takume coemuHEHMT
aMMEaKa ¢ COJAMH, KOTOPHE 049eHBb HEIPOYHHI, HO A C CAMOT0 Hadaja
JOKAa3EBal0, YTO MEKAY STAMI HOCICJNHHMHA WM IIPOYHHIMH HET IOBOXA
OPH3HATH CYINEeCTBEHHOrO Pasimdns, KaK HEeT IOBOfla CYATATH HEIPOYHY IO
YrIerIMHO3eMHYIO CONb OTIMYHOIO IO IpHpope OT 0ojiee MPOYHOM yrie-
Marfe3maibHOM COAH. OTOT OTHEN COCTABJIAET NEPBYI0 9acTh CTAThU.
Bropas 9acTs mOCBAMEHAa YKAa3aHUIO BO3MOMHOCTH 0000IEHNA CBeIeHIA
0 COePKAHMA KPACTANIM3ANMAOHHON BOAH B CONAX, NCXOAA U3 TeX MOHS-
TH O 3aMelMeHHAX W O Ipefesie COeNHEHMII, KOTOpHIe JEAT B OCHOBE
0000menmit 0 cocrase cojell, OCHOBaHMIA, KACIOT U HX TEAPATOB. B arom
oTAene f CTApalCh TAK HOMYMHATH HAKOUMBINMICA MaTepHal CBeleHUI
0 KPACTAJIA3ANAOHHOA BOMiEe TeM MOHATAAM, KOTOPHIe JIeKaT B OCHOBAHUE
OPEJIOMKEeHHOr0 MHOI0 3aKOHA O HEePHAOAMICCKOM 3aBHCHMOCTH MEXKIY
CBOMCTBAMM I€MEHTOB M HX aToMHHIM BecoM. S Ecam mom coobpasenns
OynyT mpu3HAHH CHPaBeJIMBEIMA, TO MEKIY IAAPATAMA U COeUHeHAAMN
¢ KPHCTALIA3ANAOHHOI0 BOMOIO JOJIKHO BHJIETHh TOJNBKO TaKOe pasiudue,
KaKk MeXIy pAa3NAYHEIMEA CTeOeHAMA 3aMeIeHnsA, HAOp. KaK MEKLYy
C2H¢, C2H5Cl, C2H*Cl2. . . C2Cl® mnm rax mexny 6emsonom COHC, oxcu-
¢enonamun C°H4(OH)? u maporamnonom CEH3(OH)3. Pasnnune mpoanoctu
3aBUCHT, II0 MOEMY MHEHHIO, B 000MX PANAX OT OQHAX W TeX jKe MPWYUH.

Bo3sspenna na mpmpony 00mmpHOro pAMA COeNAHOHAN, 3aKII0TIAIOMIX
COJM M AMMHMAK, OCHOBHIBAIOICA HCKIIOYATEIHHO HA NPU3HAHMHM ATOM-
HOTO XapaKTepa B 3THX COeNUHEHHAX. B HAX CTpeMATCS MOKA3aTh MK
cojepsKaHAe aMMHaKa, 3aMEHAIIMEro, Kak MOoJarai Hen,g KHUCJI0POJ,
unm B HUX, BMecte ¢ I'pemoMm, Hepapom m fp., BEAAT aMMHaK, B KOTOPOM
9acTh BOJOPOAA 3aMEHEHA MeTAJIOM, WJIM OPU3HAIOT B HHUX CO-
JepsKaHme aMMOHHA, B KOTOPOM 4YacTh BOAOPOAA 3aMeHEHA MeTallIoM
coau u 00pas3oBaBIIero HOTOM COOTBETCTBEHHYIO COJIb; a €CJIH 3JTOroG
OpeCTABICeHAA OKA3bIBAETCA HENOCTATOYHO, IPUHAMAIOT, YTO B 3TOM
aMMOHHMM Jpyras 4acTh BOAOPOHA, KPOMe TOTO, 3aMeIleHA HOBBIM KOJIH-
9eCTBOM aMMOHHH. [lo 3TOMY mpegCcTaBIeHAI0, CTOJb OXMCTATEIHHO
passutomy Illuddom *, HenbsA mONOKHMTH TpAHALBl IJIA KOJIMIECTBA
mpucoemHEeEHOT0 ammuaka. llomo6HOe 3TOMY IpencTaBleHHe IPOBOJUT

* Lieb. Annalen.g
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Baomcerpann *, mpusHaBas, 9T0 aMMHaK, 06;1amas BYMA CPOACTBAMH, CTA-
HOBHTCHA MEKIY METAIJIOM I TaJOMAOM WJIM MEKIY aMMUAKOM W Tajou-
moM. f1 He mymaio 3mech BXONMTh M B KPUTUKY STHX IPEICTABICHAN U He
JKeraio [aTh HOBYIO IONBITKY CHeKYJATABHOrO BO33PEHUA HA TAaKOI0
poma coepmHEHMs; ofpamaio jKe BHEMaHWe HAa 3TH TeOPeTWdeCKHUe Ipef-
-CTABJEHHA TOJBKO Pagy TOTO, 9TOOH. ABCTBEHHO HANOMHUTE 00Iee CTpeM-
JIeHVe NOJABECTH AaMMOHMAKAJIbHBIE COGNUHEHWS IIOJ] TOCHOJCTBYIOMEe
B JaHHOe BpeMsA IIpefcTaBieHme 00 OOHYHHX HE MOJOKYAAPHEIX COEJM-
HEHUAX U JJIf TOTO eime, YTOGH MOKAa3aTh TOT HEJOCTATOK BCeX IMpPEICTaB-
JIeHMH 3TOr0 pona, 4TO IO HeMY HeT HU Majedmero OCHOBAHHA CYOUTH
MasKe 0 KOJIMIECTBe, He TOBOPSA yiKe 0 KaueCTBe aMMUAKa, IPHCOCHUHAIO-
merocA K pasiimuHoro pomga consam. A MeHs 3pgech BechMa BajKHO ycra-
HOBUTH TO MOHATHE, YTO AMMHAATHEE COSIUHOHAA MOO0HB BCAKAM IPYTAM,
TaK HA3EIBAEMBIM ATOMHHM COCJAHEHAAM, a MOTOMY A M HAIIOMHIO HEKOTO-
pele QAKTH, MOI'yIUe dTO HOKa3aTh. 'mmpaTsl KOGANbTHAKOB M MJIATH-
HHAKOB JO CHX MOP IPAMO He HOJYdYeHbl, mMOJO06HO TOMY KakK He IONY-
JaI0TCA TeTPaaMMOHMEBHEE I'IAPATH A3 CIMPTA U TPHAMAHOB; HO KaK UOJH-
CTHIl TETPAaMMOHUI CHOCOOEH [aBaTh THAPATH, TAK M MHOTHE COJH KO-
0anbTHAKOB M IUTAaTAHMAKOB IOJ BIAAHUEM IEJ09eil 00pasyoT melodHLIe
ragpaTs, HacHIMAlOmMuecs KHCJOTAMH, OpHYeM He 3amedaerca o6paso-
BAaHAA OPOCTHX aMMOHHAKANBHBIX COJIEH, 9TO U CIAYKUT NOATBePKIeHIEM
TOTO, 9TO B 3TMX I'HIPAaTaX aMMHAK elle He OTAIMICA OT MeTANINIeCKOT0
.okncna. OTCYTCTBME BO3MOMKHOCTH NPAMOTO MOJYYeHHs Upe3 IpHmady
1 CIOCOGHOCTh BCTYLATH B [BOMHBIE PA3JIOKOHAA, & TAKE U OTEPA B OC-
HOBHEIX CBOHCTBAX aMMHaKa CHY/KaT SCHEIM J0Ka3aTeJbCTBOM TOTO, 9TO
MEe)R1y aMMAAaKOM H THAPATOM MeTajljia IIPOM30IUIO B 3TOM cjaydae Ta-
KOe }Ke HHTUMHOE COeIUHeHNe, KaK I BO BCAKOM APYroM cJIydae nCTUHHBIX,
HeCOMHEHHO ATOMHEIX XMMWYeCKHX coemnmuenuii. G ppyroit cTopoHhl, me-
peMeHa B XMMHYECKOM XapaKTepe OKUCH WK CONM TOCIEe ee CoequHeHAN
¢ aMMHAaKOM, a TaK)Ke IOTepS B OCHOBHHIX CBOMCTBAX 3TOTO MOCJIEHHETO
‘CTONIb BeJIMKa BO MHOJKCCTBE OOIMEM3BECTHHIX CIYdYaeB AMMOHMAKAIBHBIX
cOeqUHeHNmil, 9T0 I APYroil Kpurepuil, BHCTABIAABMUACA AJis XapaKTe-

* {(Crocka B pyxonmcm OTCyTCTByeT.}g
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PUCTAKA MOJEKYIsPHBIX COefdHEHWnH, 3ech HUKAK He IPUMEHUM, a IO-
TOMY HECOMHEHHO, YTO AMMUAYHble COCUHEHUSA JONKHO CIUTATh, JarKe H
OpU HbIHE CYINECTBYIOIlEM MOHATUM O MOJEKYIADHBIX COENUHEHUAX, HE
3a TakoBhie. ECTh, upaBaa, OOMBITKA BHIEIUTh MEIKAY AMMIAYHOMETAJI-
IHYeCKIMU COCUHEHMAMI HEKOTOPHIC KaK MOJIEKYJIsApHEe, a Apyrue Kak
aTOMHEIC, TaK CYMTAIOTCA HUHOTHA JIETKO paspymaloiguecs MeaHOaMMO-
HHAYHEE COGJQMHEIIUA 33 MOJEKYJsIpHBe, & KOOAJIbTUAKOBHE COEqUHE-
HAA — 32 aroMHbie. [Ipuuuny jnemaeMoro pasaunaus MOJNIKHO UCKATHL B OT-
HOCUTEIbHON IPOYHOCTH 3TUX coequuenuii. Ilo MoemMy MHeHmIO, pasnnu-
Has CTeNeHb AaMMOHMAYHOMETAJIMYECKHX COENAHEHUA OUpemelsIeTcs
OCHOBHEIM XapaKTepPOM TOr0 OKHUCIA HJIM TeX COoJyeil, KOTOpHe BXOMAT
B COCTaB AMMOHMAYHOMCTAJLINYCCKUAX COSMMHEHNIA: IeM OKICEN KUCI0THEe,
T. €. 94eM MeHbIIe CH0CO0eH OH HAaCHINATh KUCIOTH M 4eM GOJBINE Npef-
CTaBAHET CHOCOOHOCTH PearupoBaTh C IMEJ0YaMi, TeM ero aMMOHUAKAIb-
Hble COCVIHEeHNA, WIN COeAMHeHU S aMMMUAaKa ¢ COJIAMU, EMY OTBEYAIOLIMMII,
OynyT 6ojiee HPOYHBI IO MPUINHE IPUCYLUIMX AMMUAKY OCHOBHBIX CBOMCTB,
OPOABIAIIIUXCA B CIOCOGHOCTH €ro COSNUHATHCA ¢ KUCIOTAMU U [asie
¢ UX QHTUIPUJAMHU, HO He BCTYIATh B COEMAHEHNs C OCHOBAHUAMIL, OCHOB-
HHIME TUpaTaMd, coupramm 4 T. 0. 1lo aToft mpudwHe OKUCIABL MIATUHEL,
KOTOPbIe MMEIOT CTOJAb MHOTO KACIOTHOI'O XapaKTepa M COCTABJIAIOT CTONb
cnabble OCHOBAHNU A, MAIOT MPOYHEIe MIaTHHMAKU. T0 yKe JOJIKHO 3aMeTUTH
I OTHOCHUTEJHLHO OKHUCH KoOanbTa. 3aKuCh KobGambTa yiKe cama mo cebe
He eCTh OCHOBAHWE OYeHb SHEPrMIeCKoe; OTTOrO COJIU ee He AT Mpod-
HBIX aMMMAuYHBIX coemuuenuii. [{anee g npuseny gaxkTsH, KOTOpBIE MPAMO
NOKA3bIBAJOT, YTO AMMUAYHLIE COSOUHEHUSA COMell 3aKNCH KOOAIbTa HUIEM
HE OTJAMYAIOTCH OT AMMUAYHHEIX COCMUHEHUA 3aKUCH HUKEJISA MJIU OKHUCH
Me[i,; a CIeJOBaTeJIbHO ¥ OT MOJOGHBIX JKe AMMOHAAKAJIBHBIX COCUHEHMUIT,
OTHOCAIMXCS K IMHKY, Kaabuuio, Marauio u apyrux. Ho o6sKHOBEHHEIE
KO0AQJIbTHAKA OTBEYAIT He 3aKucu Ko6ambpTa, a OKMUCH U ee COJAM;
OKHCBH e KoGanbTa, KAaK U3BECTHO, €CTh OCHOBaHME, HECPABHEHHO Goiee
cnaboe, 4eM OKHCH iejie3a WA XpoMAa, a IHOTOMY B €€ COJAX MOJKHEL
NPOABIATHCA CBOMCTBA KUCIOT, HOTOMY 4TO U SJEMEHTBI KICIOTEHI, U dJIe-
MEHTH OKMCH KO06albTa, €CIH MOKHO TAK BHPA3ATHCHA, HPUTACUBAIOT
aMMuaK BCJEACTBHAE ero OCHOBHBIX CBONCTB, KaK AQHCUAPUANE U THAPATH

8 Ilepuopguyecicnii 3aKOH
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KHCJIO0T 06JamaoT 3TUM CBOHCTBOM. B MOKa3aTelbCTBO TOrO IOJO;KEHHA,
9T0 MPOYHOCTh AMMUAYHOMETALIMIECKUX COEJUHEHHH 3aBUCUT WMEHHO
OT c1a0biX OCHOBHEIX CBOHMCTB OKHMCIIa, CONEPHamerocsa B TO Coid, K KO-
TOPO#l MPUCOEAUBAECTCA AMMUAK, MOYKHO IPHBECTU MHOMKECTBO (HaKTOB,
naske m3 TeXx, Koropuie Hadaiopan B 1830 rony I'empux Pose, yrkasapmmit
HA CIy9Yail HemoCPeACTBEHHOTO COeJUMHEHMs aMMHAaKa ¢ COJNAMU Mejd,
KobanbTa, HAKKEJ s, MarHe3ny, qaske KajibLus, HO He ¢ cOlAMU Oapus.
XnopucTHi KaXbIUi YIepKABACT aMMUAK, a XJIOPHUCTHI Gapnil e ymep-
JKEBaeT aMMHAKa, 4TO O0BACHSETCHA, HO CMHICAY BLICKA3aHHOIO Ipej-
cTaBieHus, 0ojee pa3BUTHLIME OCHOBHBIMM CBOIiCTBAaMH OKucjaa Oapus
CPABHHTEJBHO ¢ OKucaoM Kanbius. IIpubaBiio mpu 3TOM M3 CBOMX Ha-
OJII0[I€HUIT, YTO CpPeHie COMY MEJTOYHLIX METANJIOB TAKIKE He YACPKUBAIOT
aMMHaKa M, 970 0COOeHHO OLLIO MJIA MEHs IOYYUTEJbIIO, ABOMHLIE COJH,
00pa3oBaHHbie ETOTHHIMU METALIAMH U MeJbl0, HUKKejeM, KOGalbLToM,
yese3oM, Kak, Hanp., CuSO‘K 2504, naske B 6e3BOHOM COCTOSHNU BOBCE
He yaepskuBaoT ammmara, x0T CuSO* upesBhIYANIIO KAMHO MOIIOILAET
aMMMaK, B OCOOCHHOCTH B 06€3BOJHOM COCTOAHUM. ITO 00bBiACIAETCH, IO
MOeMYy Npe[CTaBIeHHI0, TeM, 4TO OKKCH MEI, BHIPA/KAsCh OO0LIYHEIM
A3LIKOM, €CTh MAJIOBHEePriudecKoe OCHOBAHNE, He HACHIIIAIOMEe, KAk rOBO-
PAT, KUCJIOTH, a HOTOMY EMeIOIlee U KUCIYIO peaKiiio, a HOTOMY, A Upu-
0aBii0, U COOCO0HOE yAep’KMBATh aMMuaK M, CBePX TOrO, 110 TOH jKe
mpudiHEe cnoco6Hoe Jjerko 06pas3oBaTh M OCHOBHLIE COMM, M [BOITHEIE
COJM C CONAMHE IMENOYHbIX MeTajion. CepHokajamenas COJib, XOTA €CTh
CpefHASA COAb, HO B Hell dHEPruUIeCKHUC OCHOBHLIC CBOMCTBA Kalud ele
HE BIOOJHE YAOBJSTBOPEHBI, 9T0 ABCTBEHHO NPOSBJSIETCA B TOil JETKOCTH,
C KaKoI0 o0pasyfrIcA KHUCJIbIe COIM ITOTO OCHOBAHUA. TOYHO TaK, Kak
oGpasyerca Kucias CepHOKAIIeBas COJb, IPOLUCXOAUT M ABOLnAs coab
Meqll U KAJus: B MepBO#l mpeobiiafaeT Xapakrep KUCAOTHI, BO BTOPOIl —
ocHOBaHuA. B B3auMHOM coeguHeHMA He OYIET YiKe TOTO KMCIOTIIOTO Xa-
paKTepa, KaKo# cBoiicTBEH caMoil CepHOMeNHOIl coiin, a mMOTOMY ABOIi-
Hafg COJb M He YAep/KUBAaeT aMMHUAKa, XOTA IPOCTAs COJb M CHOCOGHA
K 3TOMY.

Takum 06pa3oM, OTHOCUTEIHHOE HOCTOSAHCTBO PA3NHYHLIX AMMHAUHEIX
MeTaJNIHYeCKAX cojell momkHO HAATU cBOe OGLACHEHUE B XapaKTepPHLIX
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CBOIICTBAX TeX OCHOBAHMIl, KOTOPHE 00pas3yIOTCs METAJIAMU U BXOLAT
B COCTAB 3TUX coJjeil. 3mech JOJIKHO YIOMAHYTH O ToM, 4T0 Bupeman
B CBOUX UPE3BBHIYANHO 3aMedaTeN bHEIX NCCAEJOBAHUAX O MATHUTHBIX CBOA-
CTBAX XMMWIECKUX COEJVHEHHA METAJJIOB KEeNe3HOM Ipynmsl BOAJ IIPH
CPAaBIEHMM PA3HHIX AMMOHUAKAIBHBIX CORNUHEHHI B Ty UOTPEIIHOCTD,
KOTOPYIO A CTAPAJICSH OlIPOBEPrHYTH B HPEABIAYIIMX cTpokax. Bo BTopoM
cBocM MeMyape, momeuieHHoM B 135 tome (1865 roga), crp. 209, on cpas-
HABACT MOMEHTHI BPEMEHIIOr0 MArHeTU3Ma, BO30YKIaeMble B CONAX CUIb-
HbIM 9JICKTPOMATHUTOM, U HAXOOUT, 9YTO NI OGE3BOJHBIX COJed U A CO-
Jeil, comepsRamuUX BOAY, KAK 1 A cOJeil, 0TBe4anIuX TAHHOU CTeneHA
OKNCICHUA W3BECTHOTO METAajjla, 3TM MOMEHTHl OJMHAKOBH MM HDOYTH
omuHaKoBbl. TaKyIo sXe TOYHO OMMHAKOBOCTD 3aMETIJI OH M JJIA COeIUHeHAA
cojeii OKUCH MeiM M 3aKUCH HUKKeIs ¢ ammMumakom. Tak, mamp., mis
6e3BOJHOr0 MEAHOrO KYIOPOCca MOJyYaeTcsl BeJIMYAHA OKOIO 43; eciin OH
COEIMHAETCH ¢ BOMOIO U [(ayKe €CJIM OH PACTBOPAETCS B Hell, TO BeAUIMHA
MOMEHTa He u3MeHsAeTcsA. J[Byxiopucras Meb B TBEPJOM COCTOSHAHN MMeeT
MArHMTHBEIA MOMEHT OK0JO 41, T. e. mM0OYTU TaKo¥ »Ke, KaK WM MeTHBIA KYy-.
nopoc. Ta ke BeamumHA MOMEHTA IIOJYYaeTCA U A YETHPEX NCCIEN0~
BaHHbIX BugemanoM coequHeHMii MEIHOTO KYIOPOCA ¢ AMMHAKOM, B3ATHX
B TBEpAOM cocToanun. JleiicTBUTENbHO, MIs coefuHennsa Kynopoca dNH?%
MOMELT oKaszajcsi pasHbM 43,48, 1ad coeIMHEHUA ¢ NBYMA aMMma~
KaMU OH OKa3aJjica paseH 46, [uIsi coeUHEHNSA C YeTHIPbMA aMMIAKaMU—42,
NS coefuHeHns ¢ onHuM — 44. OueBHAHO, YTO 3aMedeHHOE PA3IATHE
HaxoguTCH y»Ke B Ipejesie morpeimmsHoctu mabaomenna. TodHO Takoe e
OTHOINEHNE MPEACTABIAeT W COJIb HUKKeJd. Taw, Hamp., HUKKeJIeBHIA
KYIIOpOC B Bujie KpUCTAII0B nMeeT MoMeHT 139,2; B 663BOJHOM COCTOSAHUR
Ta e conb — 128,7, a mo mpyromy maGamopesnio — 133. Coenunenme
Tol1 e {conn} ¢ ammuarom 136,6, a coequHenne asoTHOHMKKeNeBO} comn
¢ ammuarom 130,7. B pacTBopuMOM COCTOAHMM CpeqHMIl aTOMHEBI Marme=
TH3M COJIell 3aKUCH IIMKKeJ s OKasauca paBHbiM 142. X10pHCTHI HUKKENb,
o0pasysa ¢ xJopucThiM 6apmeM [JBOHHYIO COJb, IpEeACTaBJsAeT aTOMHBIR
marmetusm 156. Takum o6pasom, BBeleHNe aMMUAKa U 37jeCb He OKa3blBaeT
BJIMSHMA HA MArHUTHBIE CBOMCTBA COJieil, TOUHO TAK KaK U COeJNHEHUS
HX ¢ KPUCTAIIM3ALNOHHOIO0 BOJOIO U Aa{e PAacCTBOPEHHUe, a TAK/Ke U Iepes,

8*
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BOJ B IBOiHbIE COJIN. 3aMEeUCHHbIE PA3JHYMA MOT'YT OTIACTH NPUHANIIEIKATH
DOTPeImHOCTAM HAOIIONEHNi, a OTIaCTH, MOMKET OLITh, TOMY COCTOSHUIO,
B KOTOPOM HAXOquTcH codb. Coam 3akucu KoGambTa MPeiCTaBasa0T aToM-
HEI MarmeTnsm oxoao 380, T. e. eme OonbIIMiA, 9eM I COMER HUKKES,
XOTA M MeHBbMIWiT, YeM A COJeil 3aKuCH ’Keje3a M 3aKUCH MapraHia;
HO mcciaenoBaHHbe BumemanoMm faBe KoOAJIbTHAKOBBEIE COJNH, & MMEHHO
aoteo cons Co2Cl112NH? u mypnypo cons Co?Cl¢10NH?3, okasanucs gqua-
MarHATHBIMM, & UMEHHO: aTOMHBI UX MarHeTu3M, OTHECEHHEI K OJHOMY
atoMy kobGambTa, musa mepsoii comum=—2,1, a paa Bropoit= — 1,4.
U3 sroro Bupeman penaer ciepylomee HeBEPHOE 3aKJIIOUEHUE: «. . . U3
PaBeHCTBA aTOMHOTO MarHeTM3Ma aMMUAYHbIX COSHUHCHUN MEIH X HWK-
KeJIA TOJKHO 3aKJII0YNTh, YTO B HUX METAIIMYECKNE ATOMBL NI PAIOT TY Ke
ponb, Kak U {B} mpocTeX coxax. Takum o6pasoM, MeTalandecKui aToMm,
110-BUUMOMY, He B30IIeJ B OausKaiioiee COOTHOINEHWE C OCTAJBHEIMIU
YacTAMM aMMMaKa, CKOpee MOCIeqHUN MpUCOeTUHAETCA K KpUCTANIn3a-
IUOHHOM BOHe, HE MEepPEeMEeHMB MATHUTHBIX CBOMCTB COEJMHEHH».
% .. B KOOAJbTHAKOBHIX COCUHEHNAX METAIIUICCKUIT aTOM COBEPIIEHHO
TIOTePSJT CBOM MaruHeTwsM, KaK M XMMAYeCKUH XapaKTep, KOTOPHIA B 9TUX
‘COEMHEHUAX COBEPIICHHO OTAMICH OT XapaKrepa oGbIKHOBEHHEIX KOOAlb-
THAKOBHIX cojeily. Xors Bumeman mpsMo M He BHICKAa3bIBAaeT, HO TEM He
MeHEee MEIy CTPOK COBEPIIeHHO $ICHO M3 3TOro, 4T0 B KobGaabTHaKax
‘OH TpefnojaraeT BO3MOKHBIM JONYCTUTh A3MEHEHNE XapaKTepa oT 6ojee
"TECHOT0 B3aMMOEMCTBUA METALINIECKOr0 aToMa € dIIeMEHTaMI aMMUaKa,
ooqo0HO TOMY KaK HAa OCHOBAHUM TAKOro e NOUYIEeHUus OH O06BACHAET
3aMEUEHHOE UM PA3JIMYde B ATOMHOM MAUHETH3ME COeJUHEHWIl 3aKUCH U
OKHCH 7KeJjie3a M KeJe3UCTOCUHePONUCTHX coefuueHuii. B mociaequux oH
NPU3HAET CJIOKHBI pagnKai, Homo6HO TOMY KaK 3TO JONYCKAJIH BechbMa
MHOTHE, M3 9ero MOKHO JyMaTh, 4TO €Clu OB OH BHICKA3AJCH OTHOCH-
"TeJbHO KOOI LTHAKOB GoJiee O PeieIUTe) bHO, TO TAKIKE JOTIYCTH OBl B HUX
'0CO0BIe CJIOKHBIe PANMUKAILI, KAKWX OH HE IPU3HAET B COCUHEHUAX MENU
u Hunkeasd. Ho BeicraBmeHnoe BupgemaHoM pasimdme OCHOBBIBAeTCA Ha
'TOM IPOCTOM (paKTe, YTO MCCIENOBAHHEIE UM COSNUHEHUA MEIU ¥ HUKKEI S
‘¢PABHEHHl UM B OQUHAKOBEIX CTeIEHAX OKUCIEHWA; COJNU OKMCH MeH HC-
CJIe0BaHEl B 6e3BOHOM COCTOAHAM, B COGJUHEHUN ¢ BONOIO U B COe/MHE-
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HUU ¢ aMMHAKOM, TOrja Kar AJjis Ko0ajbTa OH CPABHUBAET COJNb 3AKUCH
KoGajbTa, UCCIELOBAHHYI0 B PACTBOPE W B CYXOM COCTOSHHH, ¢ aMMO=
HUAKAJNBHHIM COCIMHCHUEM okucu Kobambra. UToOH CpaBHEeHHME BBIOLIO
NPABUIBHEM, HY/KHO GBLIO CIIMIUTH ATOMHLIE MATHETH3MB COJIeH 3aKMCU
KoGajbra € ATOMHBIMM MATHETM3MaMHM TeX aMMHAYHBIX KOOaJbTOBEIX
COeUHEHHI1, KOTOpbIe COOTBETCTBYIOT 3aKucy u Hazsauu Opemn ammonna-
KoGanbrnakoBeiMu (Sels ammoniacobaltiques a base de protoxyde),
nanpamep Co(NO3)? u coegmuennsa stoif conn ¢ ammuaxom muu CoCl?
U COEJIHEHUA ITOU CONM C AMMUAKOM; TOTMA OB MOYKHO OHITH BIIOJTHE yBe-
PEHHBIM, YTO aTOMHBIA MArHETU3M BTUX COJledt oKkazamca Obl TAKUM ke, KaK
1 0GBIKHOBEHHHX coJieit 3akucH KoGanbra. MosO GBLIO GBI TAKIKE CPaB-
HUTHh OKNCh KOGANbTA C TeMU JIOTE0- U PO30KOOATBTHAKOBHIME COJAMH,
KoTopsie GbuIM ncciaemoBann BugemanoM. MoskHO onsTh GHITH YBEpeHHEIM,
9TO COJNM OKMCHM KOOGalbTa OKa3aauch Gbl JUAMATHUTHHIMU, KAK U U3yd4eH-
Hble X06aJbTHAKOBHE colan. MoaHO JasKke BUOETh B CAMOM MCCJEL0BAHUY,
Bunemasa stoMy mopTBepyKAaeHWe, IOTOMY 9YTO JIOT€O- U HMYypPUOYpOCOJH,
KOTOpHIe OBUIM MM HCCIAEA0BAaHB, HECMOTPS HA PABIMYIHOC COMEpH{aHIe
aMMEAaKa, OKa3aJNCch OQUHAKOBO NMAMATHUTHEIMU; 4 YTO CONM 3aKACH I
OKWCH IPEJCTABIAIT HEOJUHAKOBEE MATHUTHBIE CBOMCTBA, 3TOMY HOJ-
TBEeP{IEHNE Mbl MHOIOKPATHO BHOUM B 3aMeYaTeJIbHHIX WCCIE/0BAHMAX
Bupemana. Tak, aToMHEI MardHeTusM cojed okucu Megn 6amsox K —+50,
TOrga Kak camMa MeTtajiaudeckas meqb guamarantaHa. Crado mmaMarauT-
HBIMUI OKA3aJIUCh TAKKe U COJIM cocauueHus 3akucu menu *. Tak ke Togso,
IUIA cOoJiell 3aKNCH jKejle3a aTOMHBI MAarHeTW3M paBeH. . ., a Oas coJjeif
oxucu = 466, T. e. MIA PA3HLIX CTEMEHEH OKUCICHNS, JJIA PASHBIX COCTOA-
HMA MeTajljla 9TO CBOMCTBO M3MEHYNMBO, XOTA M OTHOCHTCH BuaeManom
K OJIHOMY M TOMY 3Ke BECOBOMY KOJIM4ecTBY ajemenTta. [loaTomy enuacTBen-
HOE W3BECTHOE MHE [[0KA3aTeJBbCTBO BLICTABAAEMOr0 H2PEIKO HA BUJ, pas-
JNYMA AMMOIIMAKAJ bHBIX COGUHEHMI KOOalbTa K MIATUHEL OT TAKUX IKe

* OQgeHb MOKCT ORITH, YTO MaJIBIil aTOMHEBIIT MarueTusM, 3aMedeHHsIil BugeMamom
1A GpoMMCTOl MefM, 3aBHCHUT He OT C’KaTud, Kak mojaract Bupeman, a or Toro,
YTO B 3TOHl COJAM 06pPasoOBANOCH OPH €€ BHCYMUBAHUM HEKOTOPOE KOJMYECTBO COJH
3aKHCH MCO¥, KOTOpOe i YMeUbIIMJIO aTOMHALl MarHeTH3M HeU3MeHHOil ABY 0O poMHCTO]
Meau.
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coeqUHEeHUM JPYrAX MeTaldJoB He BLIIepKMBAeT KPUTUKA U BOBCE
He MOKA3BIBAST TOT0 PA3nnuMsdA, HAIIPOTHB TOTO, A AYMAlo, MOMET, npu
fo;ree MPaBUIBHOM HCCJIENOBAHAA 3TOr0 MpegMeTa, NPHBECTH K OTBETY,
NpPAMO COTIIaCHOMY € TeM IIOJIOJKeHWeM, KOTOpoe s CTApaJICsi 3amuIfaTh
B OpegbAymuX CTPOKaX B KOTOPOE COCTOUT B TOM, YTO M3BECTHBIE [0
CUX OOp aMMOHHAKalbHHE COENUHEHNA PA3HBEIX METAIJIOB He OTIMYAIOTCA
B CBOMX KOPEHHBIX CBOIICTBAX MeKIY c060I0 M eCIM OHO M3 HUX paccMa-
TPHBAeTCHd KaK aTOMHOEe, TO U APYIrUe MOJIKHO PAcCMAaTPUBATH TAKUM ie
o6pasom. OcraHoBWJICA jKe A HA WUCCIENOBAHHMAX DBumemana moToMmy,
MeKAy OPoYuM, 9T00K 00pATHTH BHUMAHUE XMMUKOB Ha TOT HOBHI MeTOx
HACCIIe[0BaHUM, KOTOPHIH BBegeH 3TUM Y9eHBIM A pas3pemieHus MHOTUX
XAMUYECKHX BOOPOCOB MUHEDPAJIbHOH XMMHUU, B KOTOPOH He [OCTABaJO
TaKOI'0 MMEHHO (U3UYECKOr0 MeTO[a CYKIEHUS O CTPOEHWHM BEUIECTB,
KaKuM B OPraHM4eCKOll XWMWM ABIsETCA, HAINp., INIOTHOCTH mapa. Tax,
#3 3TUX OpeiBAPUTENbHHX 3aMEedaHUil JOJKHO BHIBECTH yKe TO 3aKJIovue-
HMe, 9TO aMMUAYHbe COeqUHEHUs MH He MMeeM IpPaBa NPUIMCIATL K MO-
JeKyIApHBM. B manpHCHmeM u3M0KeHHM A IIOCTapalCch IOKAa3aTh, 4TO
aMMUA4YHbe COENUHEHUA MOJOOHH COSAUHEHMAM ¢ KPUCTAIIU3AMUOHHOIO
BONOIO, & TNOTOM A IpUBENy HEKOTOpHe ¢(AaKThl, NOOKAa3HBalomue, 4T
A COefWHEHMA IIOCJemHEero poja, Majke 1IpM HACTOAMEM COCTOSHUY
HAIMIX CBeINEeHUH 00 9TOM mpegMeTe, MOT'YT GHITH MOMBEICHHL IPH 9TOM 03
BCAKOM HATIKKU asKke IO HHIHE PACIPOCTPAaHEHHBIe IPECTABISHUSA O €O~
CcTaBe HEMOJEKYJASAPHBIX coenuHeRnii. TaKkuM M3IO}KeHWeM A CTapaiocs
I0Ka3aTh Ha 9aCTHOM IpHUMepe HEeJOCTATOYHOCTh W BPETHOCTHh HEIHE CYy-
MEeCTBYIOMEero IpeacranieHus o6 0co00M Kiacce MOJNEKYJISPHBIX COenu-
HEeHLIH.

I'maBHOC moOMOeHME 3TOH CTATBH COCTOMUT B TOM, 9YTO AMMUAK NPUCO-
COUHACTNCS K CONAM COBCPULEHILO MOYHO MAK e KOAUUCCMGEEHHO U Kade-

cmeenio, Kak U Kpucmasiusayuonnas 60da.y B obmem xapakrepe co-
eMHEHHUI aMMUaKa U BOJB OYeHb MHOILO CXOXHOro: oGa 06pasyloT W pAx,
I POYHHIX COAUHEHNU1, KOTODHe JJIA BOAH HA3HBAIOTCA IMAPATAMH, a 1A
aMMUaKa Ha3blBalOTCA aMMHAYHBIMU COJNIAMHU, B PAJ BecbhbMa MaJ0 IPOYHBIX
COCOUHEHMIT, JEerKko pasiaralolUxcsd ¢ BBIUCISHMEM BOLH W aMMHAaKa,
KaKOBHl M CYTh BHIL:CYNOMAHYTLIE COEAWHEHHS C KPHMCTAJIM3aLUOHIION
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BOJ00 1 C KPHCTALIM3AMUOHHBIM (€CIIHM MOKHO TAK BHIPABUTHCS) AMMUAKOM.
Iasa nopTBepIKIOEHMS 3TOr0 HEOOXOMAMO HPEKIe BCEr0 HAMCMHUTDH HEKO-
TOpHie 00mensBecTHbie QAKTH. AHIMAPUIB ABYOCHOBHBIX KUCJIOT COEIU-
HAOTCA IPAMO C BOJOI0, TaCTUIA ¢ YACTHUIEIO; OHU COCTUHHIOTCA U ¢ aM—
muakom. IlosyuenHsle aMumbl CIOCOOHBI, CBEPX TOr0, Ha MECTO IPHUCOEII—
HEHHOT'0 aMMHAKa BHICAATH BOAY, 3HAUUT BJIEMEHTH aMMHAKa 3aMEHAIOT
seMeHTH Boibl. MHorme 6Ge3BOfIbie CONYM CIOCOOHBI IOINIOMATH BOLY,
HO UHBIE BHIEIHIOT ee JIeTKO, Apyrue — ¢ GONBbMUM TPYHOM; IIPUTOM
W3 MHOTUX YaCTUI[ TMPUCOEJUHEHHON BONHl OJHM YACTHIbHl BHICIHAOTCA
jerde, npyrue — Tpymuee. TOYHO TO jKe 3aMedaeTcsa W IS COeqUHEHMIt
¢ ammuakoM. Hexoropreie 0esBOgHBIE COJNM KAqHO OOTJIOINAIT aMMHUAK,
KaK IoKasaj 310 Pose B cBoMX 3aMevaTenbHHIX uccienoBanusax 30-ro
roga, Apyrae — ¢ TPYAOM. ITOT DOIVIOMEHHbIH aMMUAK MOIKET OHITH BHI-
JelleH NpM HATPeBAHMYM, KAK M BOJA, WM PAsHble HAU aMMUAKA YIep:u-
BAlOTCA, KaK pasHble Ian BOIbl, ¢ HEOMUHAKOBOW cuiioo. Bomga npucoemu-
HAACH K 0€3BOJHON COJM, W3MEHAET ee PACTBOPUMOCTD ¥, KAK M3MEHACTCH
PacTBOPUMMOCTEL CONM U TOCJHEe COEOUHEHUS C aMMUAKOM, ©CIM IPHA ITOM
He TPOUCXONUT MOJHOTO PA3PYIMEHHUA COMU WJIM e¢ M3MEHEHUS MOJ BIUSA-
HHEeM aMMHaKa, PAaCTBOPEHHOro B Boje. DBe3BogHasA coJib, COSAUHAACH
€ BOJOIO UM AMMHUAKOM, HEPEIKO MEHseT CBOIl MBET M IPUTOM CXOMCTBEH-
HBIM 00pa30M OpHU COeUHEHNN ¢ aMMUAKOM 1 Bogolo. Ho atm ¢axTel, moa-
TBEPIKICHUE KOTOPHIM HANAETCA U B JaJbHEHIIeM COOOMEHN N, TOKA3HBAIOT
TOJBKO KA4eCTBEHHOE CXONCTBO O0OOMX BHIOB HPUCOCNMHEHUSH, U XOTH
KadeCTBEHHOE CXOICTBO, 03 COMHeHWs, MHOTO3HAYATEJIbHEE KOJIUYe-
CTBEHHOTO, HO B COBPEMEHHBIA MEPUON XUMHUU, KOI[A KOJMYECTBEHHEIC

OTHOMEHHUS UTPAIOT elle e PBOCTENEeHHYIO ponb,g B QHAJOIMH MEMIY CO-
eNVHEHUAMA aMMHAKa W BOJH MOM(HO yOemquTh TOJBKO KOJUYECTBEHHBIMU
IAHHBIMI, & TOTOMY S U IPUBOIKY JOKA3aTeJIbCTBA JJIA IBYX POJOB COjleii,
HaJ OJHUM U3 KOTOPBIX A YCIEJ W caM CeIaTh HECKOJIbKO WMCCIEeTOBAHMIA.

B MBOrHX, X0pOmo uccIeOBAHHBIX CAYIaAX KOAUISCTBO AMMUAKA, NPH-
COeTMHAIOMETOCA K COJNN, PABHO KOJMYECTBY KPUCTANLIAIANMIOEHON BOIHI,
Ccmoco6HOIT ¢ HeI0 COeNNHATHCA, T. €. CYMMa YUCIA YaCTHUI[ BOJH W AMMH-

* Komeuno, 3gecs {TOBOPHTCA) O PACTBOPUMOCTH B APYTHX KUJKOCTAX, IeM BOJa .
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aKa, NPUCOENUHAIMErocsa K conu, oquaaxosa. [lepsuii npumep, KOTOpHM
A X049y 3TO HOATBEPIHTH, W30Upal0 M3 CaMOTO 3aMeYaTelbHOrO pPAA
AMMMAYHBIX COE[MHEHUI, 8 UMEHHO — KoOanbTHakoBHX. Mekay HuME
®Dpemir, a 32 HUM 4 BCe IPOTKE ACHO OTIUYNIM COCHUHCHUA COJCH 3aKUCH
CoO, oxucu Co?02 u nepexucn CoO?%. Ho TONBKO s OKHACU YUCIO HCCIE-
JOBAHHKIX COEJUHEHUN BEIUKO, U TOJIHLKO 3TU COE[IUHEHUS B el CTBUTEN b-
HocTH Xopomo obOcaemoBamsl. MeKny KoOajdbTHAKaMi, OTBEYAIOMUMYU
OKWCH, M3BECTHHI TAKUE, KOTOPHIE COOTBETCTBYIOT OCHOBHBLIM COJISM OKHCII
(noHMMasA MO CIOBOM OCHOBHASL COAL TO TPEACTaBIeHMEe 00 3TOM mpei-
MeTe, Kakoe OOBHKHOBEHHO WMEEeTCH B BUJY HA OCHOBAHUM H3BECTHOIO
3akoHa DBepueamyca) m cpegamM, KOTOPHIe MAajO HCCIENOBAHE H XYA0
KPUCTAIIU3YIOTCA; BTOPHE, HANPOTUB TOIr0, OTIAMIHO KPHCTALINIYIOTCS
u Haubonee u3yueHn. BoT 06 HUX-TO A @ CTAHY 3[eCh FOBOPUTH, HA3HBAA
gepe3 X OJHOATOMHYIO TaJIOMAHYIO {HIU BoOOmE KHUCIOTHYIO} Tpymmy,
manpumep Cl, NO3, %S04, %CO® u Tomy mom. Cpegmme conm OKHCH
KoGanpeTa mmeoT cocraB Co2X 8 *, K coskamenuio, conm okucm KoGambTa
II0 CUX TIOpP HE WCCHENOBAHBL B OTHENBHOCTH W HEM3BECTHO, € KaKUM
KOJMYeCTBOM KPHUCTAIA3ANMOHHOR BOJEL OHW COERUHAIOTCSA; HO H3-
BeCTHHI Pa3Hble CTeNEHM COEJAHEHMs ITHX cojeil ¢ amMmmaxoMm. Merkmy
ITHMHU COJNAMHA Haubollee MCCIeNOBaHh 2 Kiacca: JIOTCOKOOANIbTHAKOBEE
1 Po30K0GaIbTHAKOBBIe COJIM; B IePBHIX comepxutcd 12, a BO BTOPLIX —
10 maeB aMMMaKa, 3aTeM B NOCIEJHUX, CBEPX TOT0, COMEPIKUTCA TAKUX
2 mast BOJBI, KOTOPHIX HE CONEPIKATCS B JII0TE0CONAX. JlelicTBUuTeNBHO, T10-
tTeoxoGanbTAaKOBHE coeqmuerusa cyTh: Co2(NOY)12NH? u Co2Cl*12NH3,
a COOTBETCTBEHHBIE PO30KoGambruakosmie conu cyTh: Co?(NO?)$10NH32H?0
n Co2Cl®10NH32H20, T. e. amMMmaK, HAXOfAmMMiicad B JIOTEOCONAX,
3aMeHseTcA m[ajii 3a maifk B PO30COAAX BOJOI. ITO  IOATBEp-

* MoKuo GEJIO GH ITPENCTaBATH CONHM OKHCA KOGanbTa CoX3, HO na OCHOBAHUK
E3BECTHHIX [UIA AHAJOTHYECKOH OKHCH JHeleda U ANIOMUHNA HacTUHBIX dopmya
ROMWKEO fomyctuTs cocraB Co?XS8, morTomy 4TO TOTZA TOMBRO 6ymer BIAHA aHAJOTHA
orux coequrenuii ¢ Fe2Clé u A1*Cl®. IIpuroM farke 110 COCTAaBY IPUBE/ICHHbIX NpMMEpoB
po30coieil MOMKHO BH[eTh, ITO ymorpe6iennad Hamu QopMyla BepHa, TaK Kak mno-
cHepHMe U3 IPUBeNeHHHX Po30cojell IPeACTaBIAIOT COCTaB, He [eIMMBIM HarnelIo

Ha 2.
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JKOaeTcs Oajie peaKIUAMH, IOTOMY UYTO PO30COJNH IIOJ BIMAHWUEM aM-
Muaxka mepexomgsaT B Jjaoreoconn. Dpemu uccaemoBas MeXTY PO30KO-
GanbTHAKOBEIMUA COJNAMU MHOTUE, HAa3BAHHBIE UM CpENHUMYM U KUCIBIMU
CONAMA cepHOM KuciaoTH. Bor mx cocras:

Cpeguaa coab: Co%(SO0%)310NH35H?20.
Hucanaa coan: Co?(SO4)*10NH*H*S044H?0.
HByxncnaa coan: Co%(SO%)310NH32H2S043H?20.

dtu conu Tarke moaydessl ['u6com m I'entom. B ux cocraBe ABCTBEHHO
WPOSABIAETCA, 4TO HA CpPEAHIO COJb OKHCH Kobajdbra NPAXONATCH
15 gacTui BOfbl, aMMEaKa U cepHoil KucaoTh. Ho coequuenne ¢ 15 maamm
aMMyaKa [0 cuX NmOP He HOJNYYEHO IJIA CepPHOIl KUCHOH coad; B PAXY
JII0TEOKO0ANTbTUAKOBEIX COJiefi M3BEeCTHAa TOJNBKO OQHA COJIb, KOTOpaf,
no Dpemu, comepsur Co2(SO4)312NH34H?0; mo I'm6ey m Temry, —
5 maeB Bogbl. Ho cocras ee momgxomut eme 6Giamxe K GopMmylie, oTBedaro-
ameit comepykaHuio 3 maeB BOALI. BB TaKOM ciydae M B 3TOH COJIM 3aKIIIO-
qaeTcd Ha CPeJHIOI0 CEePHOKHCIYIO CONb OKHCH KobanbTra 15 wacTun
Bogbl mam ammuaka. 3ameruM eme, 4yTo [udd momyumn xopomo Kpu-
CTAIIU30BAHHYIO COJIb, KOTOPYI0 OH OPUYUCIHET K MIypOypoKoGaib-
THAKOBEIM COJIAM, HO KOTOpPas OKa3blBAeTCH OCHOBHOIO COJIBIO, MMEIOMEI0
cocraB Co?0O(SO%)210NH?35H20, Tak 9ro m 3ra OCHOBHAA COJIb TOYHO
TaKk e oTBeuaer obmemy tumy Co%(X2S04)*15(NH3H20, H?SO%). Ha-
NOMHVM IPU 3TOM, 4TO CPENHAM JKe COJIAM OKMCH KO0GalhTa OTBEYAIOT
-elle Oypnypocosu, OTKpuThie I'mGecom m I'eHTom ®m orTnmuarommecs OT
PO30CONIell OTCYTCTBHEM COJePIKAaHUA KPUCTANLIM3ANMOEHONA Bogbl. Ecam
OBl M3BECTHEl OBUIM TOJIBKO STH NOCJHENHUE COJMM, TO HEIb3fA GbLUIO GBI
BUJETHh BHINE3aMEYEHHON AaHAJOIMHU B COCTaBe COJEil, COmepyKamux
pasn;yHBe KOJIMYeCTBA aMMHAaKa, TOYHO TaK, KAaK, 3HAsd TONBKO HUKKe-
JIeBBIil Kymopoc, cojepskamuit 6 maeB BOmbl, MBI He MOTIAM Obl CYIUTh
006 aHajorum 3TOH COAM C CEPHOMATHE3UAJNBHOIO COJIBIO, COMEP/KAIIEI0
7 maeB BOmHL *.

* (DaKTH, OTHOCAINWECA K 3TOTO POJa COeNMHEHWSM, NPHBeNeHH B MOEM COYd-

Heann «OCHOBBH XUMHM», 9acTh 2~aﬂ.8
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Eme Gonee pasuTtejieH mpumep MeJHOAMMNUAYHBIX COENUHEHMH, B 0CO-
GeHHOCTH MEJHOrO Kymopoca. JTa colb, KAK M3BECTHO, BCET/A BhIIedAeTCa
¢ COMep/KaHAeM O-TH HaeB KPHCTAIMBANMOHHON BOAK M B BeChbMa INU--
POKHX mpefgesax TeMIepaTypbl KPUCTALIMBYETCA WMMEHHO C 3TUM CO-
Jep/KaHmeM BOOBL, a HE C APYTUM U 3Ty BOAY YIEP/KUBaeT BeCbMa IPOUHO
A Ipu OOBIKHOBEHHOH TemmepaType He TepsieT; M3 O-TH IlaeB 4 BEIje-
JHIOTCA Jierde, 4eM HOCJeJHUI mai, KOTOPOro COJb JIHMINAETCA TOJBKO
npu temneparypax Beime 200°, B weM s BHOBBL YGequicsi, BEICYIIMBAs
Ipu 3TOil TeMIepaType MeIHBIA KYmOpoc, i(ake B LPOCTPAHCTBE, 3HATM-
TEJIBHO DPA3PEIKEHHOM U COOOIMEHHOM C COCYHOM, COMEP/KALNM CepPHYIO-
KHACJIOTY, a CIeNOBATENbHO a0CONIOTHO CYXOM. 3amMedy IpHU ITOM Ciie-
NYIOmNUiA, TOJTO 3aMedaeMblii MHOIO AKT, KOTODHI A He Hamesx B Hcclle-
MOBAaHMAX [PYrux HaOmaIogaTeneii: W3BECTHO, 4YTO MHOTHE KYyOOpPOCH
BBIENSAIOTCA M30BITKOM COMPTa U3 CBOEro pacTBOPAa C COAEPIKAHMEM
MeHBINero KOJMYecTBA BOIH, YeM HPU TOM jKe TeMmepaType B NpPHCYT--
crBuu Bopbl. IlpubaBiasia compra K MEQHOMY KYNOPOCY B Pa3HBEIX KO-
JMYecTBax, S AyMaJ LOJYYHTh TO K€ CaMoe [ias MegHOro Kymopoca.
JleilicTBUTeIBbHO, IIPK CMEIIEHUM CIMPTA ¢ MEIHBIM KYIIOPOCOM 06pasyoTca
MeJKMe KPUCTAIIH IPeKPacHOro roJyooro, a He CMHero IjBeTa, KOTOpPHE,
A I gyMmasl, CyAasA IO UX 0cobOMy HBETY, COAEPIKAT JpPyroe KOJUIECTBO-
Bogbl. Ho amamms mokasam, 94TO W Ta cOJb, KOTOPas BHeNgeTcHd NpU
OpAJIUBAHAA PACTBOpPAa MENHOTO Kymopoca K KpemKoMy COUpTy, M Ta
CONIb, KOTOPAsA Me[JICHHO OCAaKIaercsa OPU MeAJieHHOM CMeIeHMR CIIpPTa
C pacTBOPOM MEIHOr0 Kymopoca, BCerga COaeps:KaT, KakK OOBIKHOBEH-
HBI MegHBI Kymopoc, 5 maes Boasl. OTimdue B BHEIIHEM BUIE OCAMAAI-
nieiicsi TaKuM 06pa3OM COJMM NPOUCXOAUT, GHITH MOKET, OT MEJIKOCTU
KPUCTAIIOB, a MOMeT OHThb, I OT MHOH KpUCTAXIMYecKod dopmer (Gie-
cramux vemyek). TakaM o6paszom, cepHOMegHAs CONb Pe3KO XapaKTe-
pH3yeTCH CIOCOOHOCTBIO COENUHATHCH TPH OOGBIKHOBEHHON TeMile-
patype ¢ 5-10 masgMH BOMbI, KOTOPYIO OHA He TepsAeT Hpn OOBIKHOBEHHOH
TeMmepaType H jase npu ciabGom zHarpesanuu. Pose B 1830 roxy moury-
91, IPONyCKasd cyXoil aMMUaK 4pes COCYA ¢ CYXUM MeJHHM KYIOpOCOM,
coennaerue CuSO4SNH?3, Takum o6pasoM, Kak pa3 COOTBETCTBYIOIee
MeAOMY Kyuopocy. Ty cOJib MHC N PUILIOCH LIONYIUTH Pas 8, m Kamaslit
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‘pas [0 TOYHOCTU MPOBEPAETCA TO OTHOINEHWe, KOTOpoe HabII0AeHo OBUIO
Pose; u cusTes u aHamu3 MHE 3TO HECKOJBbKO pas monarBepkmanu. fAsme-
HHe, KOTOPOC IPOMCXOMAT NPU IIPOTIYCKAHUN aMMUaKa 4pe3 Oe3BONHBLI
MEJHBIA Kynmopoc, BechMa moyumrTeabHo. [lepBpie caemsr amMmmaka 3a-
CTaBIAIOT COJNIb CUHETh, ¥ 3[eCh BeChbMa 3HAMeHAaTeJIbHO MMEHHO TO 00-
CTOATENBCTBO, YTO M3BECTHO 3€JIeHOe COefnHeHme 0e3BOJHOTO Kymopoca
¢ 2-Mf ODaAMH BONH, HO OHO He o0pasyercsa lipeBApUTENbHO, a COJb
LPAMO [JaeT CHHee COoeJuHEHMe, comeprkamee 4 MM O OmaeB aMMMaKa.
[lornomarommuii amMMuak Ge3BOAHBI MEMHEI KYNOopoc BeCbMa 3HAYM-
“TeJIBHO Pas3orpeBaeTcs, 4TO BeChbMa JEFKO OOBACHHUTH TeM GHICTPHM Iie-
pexomoM Ta3oo0pasHOTO aMMUaKa B TBepAOe COEOUHCHUE, KOTOpue
sgech cymectByer. [loriomenne TpuTOM AEHCTBAUTENLHO YPE3BHIYANHO
ObicTpoe, M €CIU OHO 3aMe[JISIeTOS, TO TOJbKO BCJAENCTBHE 3HAYUTEIBHOTO
pasorpeBaHUs, Hpu 3TOM cymecTBYylomero. Ilo Mepe mormouienusr am-
MUaKa colb pa30yxaeT, pacchlmaeTCcs B MeJbYAUmMMil MOPOmOK u 06-
pasyeT BemECTBO, INOJ MHUKPOCKONOM OKa3bIBalomeecs OPO3padHbIM,
a 06'beM, KOTOpBI 3aHUMAaeT 9Ta COJNb, B 3% pasa B cyXOM COCTOAHUU
Goxpme, 9eM TOT 00'beM, KOTOPHIH 3aHuMaeT Ge3BOMHAA COJIb, U3 KOTOPOil
oHa mosydeHa, B 2 pasa 6onbmmii, 9eM MenHbIl Kynopoc, B3ATHIA B 3K-
BABaNeHTHOM KoiamuectBe. CoeguHeHUE KOHYAETCH, JIMIEL TOJBKO Mpe-
KpamaeTcs HarpeBaHue. lIpuBO;KYy HECKOJBKO oOIpeneleHuil cocTaBa
3TOr0 COeNMHEHUA.

I'pem, Bepuenmuyc u r. @purime mokasanu, 4To pacTEOpP METHGLO
Kynopoca, CMeIaHHHIi ¢ M30BITKOM aMMuUaKa, BHJEIAET no mpubasie-
HUM COMPTa TEMHO-CUHIOI NPU3MATUYCCKYIO COJIb, XOPOMIO KpUCTAJIIU-
sylomylo u umeiomyio coctaB CuSO*4NH3H20. 9to ecTh MegHBIA Ky-
mopoc, B KOTOPOM 4 mas BOXBL 3aMeHEHH 4-Ms {OasMU) aMMHaKa MU
3T0 ecTh coegunHenue Pose, B koropoM 1 mait aMmuaka 3amenen 1 {maem;
Bogel. B ToM, WTO mocuemHee OpencTaBieHme AEACTBMTENLHO BepHO,
A yoemuicsa ciaegylomuM onsirom: coequuerme ¢ DNH? 6ru1o mocraBieno
IoJ, KOJOKOJ HaJ BOJOI0 NpU OOBIKHOBEHHOH TemMnepaType B Ted4eHue
CYTOK; Macca yBelMYMIach B Bece, HO He NPEACTABJIsIA OJHOPONHOCTH,
KaK IO0Ka3alo ¥ ompefieleHNe aMMIaKa B Pa3HHX IOPIUAX B3ATON COJH.
Takaa conb maxja aMMHAKOM, 3HAYNT YaCTh AMMHAKa RHEIENAIACH YiKe.
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Horpa takas coab, TOABKO OT4ACTU W3MEHEHHAs BOMOI0, GHLIA MOCTaB—
JeHa 3aTeM 1OJ KOJOKOJ Haj CepHOH KHCJIOTOI0 W OCTaBlIeHa 0 TeX IOp,.
IIOKAa Bec ee He MepPeMeRmiIcs, oHa mpexcrasasna coctaB CuSO*4ANH3H?0;
ee amanms npmBegeH Huske. Oca)kpasi COMPTOM PACTBOP OGBIKHOBEHHOIO:
MEJHOTO Kymopoca B M30HITKe aMMHAaKa, A MOJYYHAI T€ OCTAIbHHE 2 00-
pasna, KOTOphie HUKE aHAJIM3MPOBAHBL M KOTOPHX COCTAB IOATBEDIKTAET

TOYHOCTh Habawonenuit Bepuemmyca.
(Pyronucy)

31

U3BJIEYEHNE N3 KHUI'M «3ABHCHMOCTH YIEJIBHOI'O BECA
PACTBOPOB OT COCTABA M TEMIIEPATYPBI»

1884 e.

Hs 2naen 1
Houarnsa, monokeHHbIe B OCHOBY MCCJIENOBAHUMA

[%4] IlpounkHoBeHUMe OAHKMX FACTUIL B CPeNy APYTAX, IPH PACTBOPEHMUIE
OPOUCXOJALIEeE, OIPeHeNsieTcd, TAKUM 00pa3oM, B IKUAKOCTHAX UMb
Pa3HOCTHIO CUJ, NEHCTBYIOMMX MeKOY Pa3HOPONHBIMU M OIHOPOTHBIMU
9acTUIAMHU, M MOKeT COBEepIIAThCH JUIIb IPH CYIECTBOBAHMA 0CO06Oi
CIJIBl XMMHYECKOH DpUpodsl, BieKkyileil pasHopogHoe K 00OpasoBAHUIO
onEopomHOro. Besa pasHocTs MeskQy HACTOAUNMMH THINIECKUMH pac-
TBOpPAMK H HACTOAMUMU TUOWYECKMMK OIpefeJeHHBHMU COeIWHEHUAMYU
COCTONT, KaK MOMKHO OyMaTh, TOJIBKO B TOM, YTO IePBHE INPOMCXONAT
OT ABMJKEHUSA, CBOMCTBEHHOrO 94acCTHIIAM, MacCy Tex 06pasyiouuM, Hmiu
OTTOTO, 9TO B HEpPBBIX AEHCTBYIOT CHJBI, HEJbIM YacTUILAM CBOMCTBEH-
HBle, — BOJe, HampuMep, U COJM, a BO-BTOPHEX, B3aUMOjelCTBHE da-
CTHI] ONpefensercsi CWIAMHU, CBOIICTBEHHHIMH aTOMaM, dacTHIH o06Gpa-
3yONUM, HaOpuMep BOJOPOAY M KHCIOPOAY BOJE, C ONHOH CTOPOHHL,
a ¢ gpyroii — meranny u ramoupgy cosu. uaue ckasarp, BTOpHIE CO-
BepImAalOTCs HA CYeT ABUKEHUA, CBOIICTBEHHOrO aTOMaM, BHYTDM YacTHII.
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Ho, Bo-mepBmix, aToMHBIe CHIBl OUPEENAIOT YaCTUYHEE, BO-BTOPHIX,
B3aUMOJIeiCTBHE AaTOMOB He MOJKeT HACTYOUTh 0e3 CONMKOHHA JACTHII,
B-TPeTbUX, CTeHeHb COMU[D |yKeHUH I COTIACHOT0 ABUIKEHAA CONABUBIINXCA
9acTUIl ¥ aTOMOB, WAU HANPsDKEHAE CIUIBI, COJIMKEeHWEe NpOoW3BOMAMIEH,
MOKeT OBITh BechbMa Pa3HO Mephl, a IHOTOMY MEMKIY HACTOAMUMU TH-
OUYeCKUMHU COeIUHEHMsIMU, HAOpAMep MepeKMChI0 BOAOPOAA, COmepsKa-
meil KMCIOPOX M BOAY, M HACTOAMWMA THOMYECKUMH DPACTBOpaMu, Ha-
mpuMep PpAacTBOPOM KHCJOpPOAa B BOJe, — HEXb3s BOOOHmE O3HAYUTH
Pe3KOH TIpaHMIbl, XOTA B THOAYECKHX NpAMEpPax pPas3HOCTh OYEBUIHA.
CoeuHeHNs € KpPUCTANIM3ANMOHHOI Bojolo, Hampumep Na?SO+4.
- 10H20, cocTaBiasIOT HACTOAOIE OEPEeXOHHL. . .

[13] Kpemepc satem (Pog. Ann., . 96—39, 1. 98—58, 1. 99—25, 1. 100—
394, t. 105—360, 1. 103—57, 1. 104—133, 1. 108—115 u 7. 111—60)
M3yd4aeT OPU PABHHIX TeMOEePaTypax pacTBOPH XJOPUCTHIX, GPOMHCTHIX
I MOMUCTHIX METAJJOB IO Tpuajam, a mmenmo mo Tpem: a) Li, Na, K,
6) Mg, Zn, Cd u ¢) Ca, Sr, Ba, cBoguT Bce HA SKBHBAIGHTH U IOKA3bi-
BaeT, KaK KpuBble 00BEMOB M TeMOEPATYPHHX H3MEHEHHI pPacTBOPOB
3aBUCAT OT COCTABA M 9SKBUBAJEHTHOrO BeCa pPAaCTBOPEHHBIX COJIel,
TO €CTh OT XMMH3Ma PacTBOpoB. 3ywas ymenbHble Beca, OH IIOCTOSHHO
OT HEX TepexoauT K obbemam. . .3

[52] Ecnim ammuagubie pacTBOpH HarpeBaHUeM U IIEPETOHKON Bcerma
pasnaraioTcs, TO 3TO elfe BOBCE HE 3HAYMT, 9TO B HHUX HE IIPOMCXOMUT
BOBCE XUMWYECKOTO IIpOIlecca COeJAHEHWA BOJIH ¢ amMMuakoM. To, d9TO
0 CMBICJY BCero y4eHms 00 aMMHAYHEIX COJIAX KaK O CONAX MeTaliaa
ammouus HoJkHO knaTh coenunenus (NH4)OH, amamorugeckoro KOH,
ABHO TOBOPHT YiKe IPOTHBHOE. ¥ 6e)KIeHueM ke B TOM, 9T0 aMMHAadHEIE
PacTBOPLL NUMEIOT TpeJeJoM  HACTOAIMEe XUMHUYECKOe COeqMHeHue
NH3®H20=NH4“OH, cay;ur TO 00CTOATENIbLCTBO, HAa KOTOpPOE H MAaBHO
(Ocuonut xumnu, 1-e usnamme) yKasslBaw, 970 NpU HU3|d3]KuX Temmepa-
Typax aMMHAaK pacTBOpseTci B mpomopunumu, Tpebyemoit dopmymroir,
T. e. npamepuo Ha 18 4. Bogsl 17 amMmnaxa. CoeguHeHMe 3TO MHOTO pas
menee npoano, yem NH4Cl uau H2SO4, mo xuMudeckas mpupoaa coequmue-
HUA B 9THX CIyYasax Ta e. HeCKOMBKO jJeT Hasan ceMy UCCIEN0BaHUI
BpoGaeBcKoro sCHO MOKasalu HAN NOPAMEPOM pacTBOpa YriaeKhc-
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JIOro rasa B BOjIe, 9YTO A INOJYYeHHS B HOAOOHHIX CJIyYagX COEmU-
HEeHUS B OTHEJIBHOM BuUle HY’KHA HMEHHO HM3Kasd TeMIepaTrypa, a Jo-
CTUTas ee, MOJKHO IOJYYIUTH ONpPEAeNeHHBI KPUCTAIIMICCKUN TUIpaT
yraekuciaorst CO28H20, xora mungxaa CO? pmante He pacTBOpPAET BOEHL.

Bce aTo s Mory 3fech ykKasaTh TOJBKO BCKOJb3b, HO CYMTAI0 HE0O-
XOOMMLIM CHeJaTh 9T0, pagd yOe;KOeHWs B 3aKOHHOCTH INIPUMEHEHUS
XUMUYECKHX (GOPMYN K PACCMOTPEHHMIO PACTBOPOB. Buwske ke Bcero
TeCHAA CBA3h MX C ONPEJeCHHBIMA XMMUYECKMMHU COeJUHEHUAMHU, Ha-
OpUMEpP C COENUHEHHSMYM COJied C KPUCTANIM3ANUOHHOK BONOI, —
a HUX-TO [OJIKHO BBHIPKATh XAMHYeCKMMH (GOpMyJTaMd, — BUJHA U3
TOro, 4TO TAKHEe ONPENCNEeHHbEC XUMHUECKHUE COCHUHEHUA C BOMOI0 06Ime-
M3BECTHE B TBEPHOM BUJE, @ €CJIM Mbl UX NPEACTABMM B JKUIKOM COCTOA-
Huu, — 370 U 6ymyT pacTBopel. Korma KBacupl Opm HarpeBaHuM, Kak
rOBOPAT, IUIABATCA B CBOGH KPHUCTALIM3ANMOHHON BOME, — OHU MAIOT
pacreop. Horma raay6eposa cons Na?SO410H?0 unum kpucramnusoBaH-
mag coga Na?CO%10H20 mmaBsTca mpu TeMmepaType OKoao 35°, moay-
9aeTCA PAacTBOP, KOTOPHLE, OQHAKO, pasjaraeTcs ToTdac jke, o0pasys
pacTBOp (mEPeCHINEHHbIA) W TBEPAYIO COJb, HO BENb HEMAall0 ecTh H
OOBIYHBIX APYIUX, 0ECCHOPHO XAMWYECKUX COEQUHEHUI, KOTOpPHIC IpH
TeX WIM APYTHX TeMIeparypax pasiaraorcs Tak wium usade. Horga
KPeOKUi pacTBOP MOBAPEHHOHM COMM OXJAguTh M0 —23°, TO OH 3acCTH-
BaeT Bech, 06pasys, KaK mokasamu mou uccaenopasus B 1868 r. (Hypw.
Pycck. Xumma. O6ui. 3a 1868 r.), mogrBepausBmmecs [yrpu (1874),
emectBo cocraBa NaCl10H20, coocoGHOe ABIATHLCH W B TBEPOOM M
B sKUgKOM Bume. Heyenu 0Jig TBepHOTO COCTOSHUA €r0 MOYKHO MCKAaTh
$opMyTy W OUpPEHeNeHHOCTH XUMHYECKOTO COCTaBa, & s JKUJKOrO He
ciaenyer? A B JKIAKOM Bufe, — 3TO He YTO MHOE, KAK PacTBOD COJM B BOZe.
fl me xouy 3THM cKazaTh, 4TO IpA OOBIKHOBEHHON TeMIepaType U B pas-
GaBaeHHOM BHIe pacTBop 3ToT Toxke comepxar NaCl10H20, a tonbko
BHICTABIAAK Ha BHJ (AaKTH, TECHO CBA3YIOMWE HACTOSIME pPACTBOPH
¢ HACTOAIMMAME ONpegeIeHHHIMH XmMmudecKumm coenunennamu. Cymma
aTAX (aKTOB TaKOBa, 9T0 MOKHO ACHO BHUAETHh 3Ty CBA3b U B popmynax,
OpEMEHsAeMRX K PacTBOpaM, ee SICHO BHICTAaBAATH. llpu srom, ommaxo.
He MOJKHO 3a0HBATH, 9TO PACTBOPHI CYTh HEONpE/EJeHHble XAMUYECKUE
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COeIMHeHnsA, a IOTOMY 3aKOH KPATHOCTH 3[1eCh He IPDAMEHHM H YacCTUY-
HBle KOJHYeCTBa BemECTB 31eChb 6y,T.[YT OO3TOMY BXOJAUTH HE TOJBKO Ie-
JBIMA, HO W JPOGHEIMYM BeJIWIAHAMH.

(«3Basucumocmev ydeabHozo Geca pacmeopoe om cocmasa u

memnepamypuly, usd. iypH «Becmrur npombluseHHoOLMUY,
CIlé6., 1884, cmp. 4—56, 13, 52—53)

41

U3BJEYEHNE N3 KHUTH
«HACCJIEJOBAHNE BOJHBIX PACTBOPOB
IIO YJAEJBbHOMY BECY»

1887 e.
U3 npeducaosus

[IX] PactBopbl cOCTaBIAAIT eme He PEMEHHYI0 BAJKHYKI 3amavy
eCTeCTBO3HAHAA, INOTOMY 4YTO, OYAydYM XHMAYeCKAMH COeQMHeHMAMH,
OHI He TOMYMHAIOTCA 33aKOHAM ATOMHU3MA HJIM KPATHHX OTHOmeHWH I
He MpPeICcTaBAAOT TAKAX CKAYKOB W DPAa3pPHBOB, KAKAMH CB0e0o6pasHO
OTJIIMYAOTCA ONpeJIeIeHHLe XEMEUecKme coegmaenns. OTToro, mpuia-
rag U pasBUBAag aTOMHYECKOe Y94eHMe, B XMMAM WIH MOJ4a OPOMYCKAIOT
PaCTBOPHI, MIM FOBOPAT O HAX, KaK O MEXAHMIECKOM CMENIEHMH DPAasHO-
POJHEIX 9acTHI, IOJOOHOM CKOIIEHHIO OXHOPOJHHX YACTHI[ B OIHOPOJI-
HEe Tejla. B TOM W gPYroM Ciy4ae HHYEro B PacTBOPax He IPeJBH-
OAT, WX HW3yTal0T, HO HMA HE 00IafaloT, XOTA MOAb3YITCA Ha KAIKAOM
mary.

Vixe OGomee pmsamuarté JeT mpegMeT 3TOT MeHA TIay0OKO 3aH@MMaer,
I BO MHe pacTeT yOe:KjieHme, 9T0 [JiA HOHMMAHMASA PACTBOPOB CIEeLyeT
IPeMMYIEeCTBeHHO M TOYHO M3YYHTh WX YHeJbHHI Bec Kak Hamboiee
JIeTKO M3MepseMoe MeXaHMYecKoe CBOMCTBO, IPATOM AMEHHO CO CTOPOHHI
nupdepeHIuanbHOR, TO €CTh cileqyeT HW3yYATh W3MEeHeHHmEe YeJIbHOI'O
Beca C IIEPEMEHOI0 COJeP)KAaHWA. 3aMeTHB HbIHE, IPA TAKOM cmocobe
HCCIIeOBAHAA PACTBOPOB, «0COOHE TOYKH», Pa3pHBH M BIAAHME IPO-
HW3BEJIeHMA MACC, XapaKTepHble [IA ONMpeJeNeHHBIX ATOMHEX COeu-
HeH@H, A yKpenma B cefe IpeICTABIEHAE O MPHPOJE PACTBOPOB, CBOMA-

9 Ilepnopuyeckui 3aKOH
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mee IX K OORYHEIM CIAyIaAM XAMUIECKOI'O B3aAMOJEHUCTBAA W K OIpe-
JeIeHHEM, aTOMHHM COEIMHEHWAM, NOJOOHHEM — OHTH MOYKeT TOoMKe-
CTBEHHHIM — ¢ COeJAHEHUAMI, COAEP)KAMMAMA KpPACTAILIA3ANAOHAYIO
BOAY, W B 9TOM BI)KY IJIaBHHIA BHIBOJ MOEro MCCIeA0BAHUA. . .8

[X] BzammopeiicTBHe BemecTB ONpeAeiseTcd CHIaMH, CBOUCTBEH-
HHMHE MajeAmmuM HX 9acTAM, TO €CTh TeMH [BHAKEHAAMH, B KOTOPHX
HAXONATCA AaTOMBl 3JIEMEHTOB — BHYTPH 4YacTAN, W CaMble YaCTHIH,
BemecTBO obGpasyomme. OHO Kaj)KeTCsI MePTBEHHO HEIOABHIKHBIM JIHIIEL
IMOTOMY, 9YTO 3AaKOHH, YIOpPAaBAAIOmMHAe ABAKEHAEM YAaCTUI[ M AaTOMOB,
OrpaHMYMBAIOT O0GIACTh BO3MOMKHEIX IIEPeMEINeHMil, KaK 3aKOHHl [IBH-
JKeHHS HeGeCHHIX CBETHJI CHIEP/KMBAIOT WX CHCTeMH. TaK IJIaHETH CO
COYyTHHKAMA K COJHIEM COCTABIAIOT OJHO HEA3MEHHO Ilejioe, BHYTPH
KOTOPOro, OJHAKO, IIPOMCXOAAT pasHooOpasHeilmme nBmkeHms. CoBO-
KYOHOCTh MAPOB MJIHM MJIEYHHH mYyTh, KAK COBOKYIHOCTH YaCTAIL, TOIBKO
Ka)XyTCA COBEPIICHHO HENBI)KHEIMH. 3aKOHOMEDHOE [BIKEHH® dacTel
B IEJIOM, HA BHJ HEIBAKHOM B MEPTBOM, COCTABJIsAET JAaCTHHA CIydait
OOJBM}KHOI0 paBHOBeCHA. Bech MED HaXOoguTCA B 3TOM COCTOSIHUE IOJ-
BIKHOTO pannonecna.g

H3 2naeer 1
IlonaTnA, NONOKEeHHbIE B OCHOBY HCCIENOBAHUA

[3] Tonbko M3 COBOKYIHOCTH CBEeJeHM, OTHOCAMMAXCSA K JUHAMAKE W
CTaTHAKe PACTBOPOB, MOKHO HAJeATHCA M3BIEeYb ACTAHHOE HOHATAE O MPHU-
pofie IPOMCXOMAIIEr0 3[eCh POJa XEMAYECKHX COeMHEHWH, O CAX HmOp
He NOAJalomerocs OHTIMBOCTH XAMUKOB, OCOOEHHO IOTOMY BEpPOATHO,
YTO HA PACTBOPH [IOJNII0 CMOTPEJIH KAaK HA arperarsl WiW MeXaHWYecKoe
comocTapienne (IOKCTANO3WMOMIO) TeX OMpefeJeHHHX XMMUYECKHAX CO-
e[MHEeHNA, KOTOpHE MPHUBIEKAIA 0c060e BHUMAHME B CAIY HX IPOCTOTO
MOHAMAaHMA — IO CMEBICIYy aTOMHYECKOro yieHmsa. Ero m ero ciencrsmii
cmepBa BOBCe He YMeIH nplzﬁlommb K pacTBOpaM, OTTOr0 AX BHIIENIHIN
He TOJBKO M3 YMCIAa aTOMHBIX COeJWHEHMI, HO AayKe M3 KpPYyra TaKHX
MOMEKYAAPHBIL —COeOUHenUil, KOTODHEe UPH3HABAIM pajW CYIMecTBO-
BABIINX B M3BECTHYIO BIOXY NOHATHHA O HEMOABMKHOM PaBHOBECHH ATO-
MOB B 4acTANe. XUMAYECKAMHA COEAMHEHMAMH IPU3HABAJM, & HHEE I
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HblHE NPU3HAIT JHWMb TaKde TeJd, KOTOpHeE OIPAMO HONYMHAIOTCA aTOM-
HOMY cocTaBy, QopMynaon BHpaskaemomy. Hrme, rorma cramu m3a[4]-
BECTHE MOHATHAA O JACCONMALAA ¥ IONBHKHOM XAMHIECKOM PABHOBECHH,
He MoKeT IOMJIe:KaTh COMHEHMIO, 9TO fBa Tena A m B moryr miam mars.
HensMensiomeecsa teno AB, ecim oHO OyHeT OXJaXKHIEHO A0 TeMmepaTyphl:
nmamei, 4eM HAYaJNbHAA TeMIepaTypa AUACCONMALUM, W HA3MEH, deM
Ta, mpu KoTopoit A coegmasercs ¢ B, mim jxe, ecnm TeMmepaTypa Tex
A n B miu tena AB 6ynmer Bmime, uem yKazanHas, 9acTh Tea A m B me:
coequAnTCA, a Apyrasa mact AB u moayumtca paBHOBecHAs cmcTeMma,.
B KoTopoii mpomopumsa mpomcxomsmero AB k csoGomuum A m B Gymer
H3MEHATHCA, CMOTPA 0O OTHOUIGHMIO MAcC B3ATHX Tel, TaK 9T0 HpH:
BcAKO# mpomopumm A K B Oyaer HeKoTOopoe mX KOAHYECTBO B COEMIH-
meaua AB. ..

[15] YcnoBHOCTH W mOYTH TyMaHHAA OTBIEYEHHOCTH CIOCOOOB BHI-
pasKeHHA, TPYAHOCTh H3JIOMKEHHA M 3allyTaHHOCTh BHIBOLOB CAEJANm
To, 9T0 Macca pabor Kpemepca moutm Gecciegao mpomajaeT mo CHX LOP:
VLA HAYKHA, & MEXAY TeM pPabOTH 3TOr0 Y4eHOTO fCHee BCAKHX JPYIHX
OOKAasaM 3aBECAMOCTH 00BEMOB, a IOTOMY M INIOTHOCTEH pPAacTBOPOB,.
ot xmMmdeckoro cocrasa. IIpmrom TonbKO ABe M3 Tpex Tpmax HKpemepca
copepmenHo ecrectBenHu: Ca, Sr, Ba m Mg, Zn, Cd, Tpetbsa ske Li,
Na, K — ycaosra, IOTOMY 9TO B 1€ pHOAAIECKO CACTEME 3IEMEHTOB, ACHO
BHIpaKkaiomeii nx anaiord, Li orHOcHTCA K TAnmdecknM, Na K He4eTHEIM,
a K K 49eTHHM pApmaM, a IOTOMY H [JOJJKHO JKIaTh B ABYX €CTECTBEHHEIX
TpHAJaX TaKOro0 W3MeHEeHHMA CBOMCTB C BO3pacTaHWEM ATOMHOIO Beca,
kaxoro He 6ymeT B Tpmage Li, Na, K. [Ipusoguman Tabnnua giua 27 comneit
cocTaBiuseT pesynbTar paGor Hpemepca m comep)xuT 3HadeHHme 0GHEMOB
B TOM CMEICIIe, KaK O0OBACHEHO BHINE, MDA COAEPMKAHHUM n', 9KEUSAACHMOS.
coleil B pacTBOpe, BeJIMYMHH jKe SKBMBAJIEHTOB BHITEKAWT u3 POPMYH
Kaxpoit conm *. Tab6nmua ara B3sara m3 Amnanos Ilorreagopda 1858 r.,.
T. 104, ctp. 136.

Yncna aroit Tabamnsr (ctp. 16) sCHO HOKA3HBAIT XMMH3M PacTBO-
poB. Tak, B ecrecTBeHHHX TpMajgaX ¢ BO3pacTaHMEM AaTOMHOI'O Beca,

* Hpemepc npmEmmaa H=1; Cl=35,5; Br=80, J=127,1; Li=6,5; Na=23;
K=39,2; Ca=20; Sr=43,8; Ba=68,5. ‘

9*-
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HOPHA TOM e IACIIe S9KBABAJIEHTOB, PacTeT d 06'beM. JTO BUAHO, CPABHUBAA
€00TBETCTBEHHbIE COeMHEHAA XJI0pa, 6poma m moga, Mg, Zn m Cd wmiu
Ca, Sr n Ba. Ecanm atoro mer B Tpuage Li, Na u K (maop., mpm n'=>50,
o6beM NaBr menbme, wem LiBr m KBr, xora mait Na 6onbme Li, HO
merbme K), T0 3TOMy IpUYMHY HATO0 MCKaTh, KAK YKA3aHO BHIOIE, TONBKO
B TOM, 9TO 3Ta TPHAaja HCKYCCTBEHHA W IMEPHOJHMIECKON CHCTEMOI HE
OIpaBAHIBACTCA. . .3

116] OBBEMEI PACTBOPOB, COMNEPMKAIINX HA 10000 r BOJILI n’
TPAMMOBBIX 9KBUBAJIEHTOB COJIH, ITPU 19 5°, ECJIM OBHEM BOJBI
IIPM 19,5° =10000. BBIBOJ KPEMEPCA U3 ErO OIIPEJEJEHUN

n' LiCl
10| 10180
20110376
30 [ 10580
40110786
50| 10994
60| 11204
70111416
80111628
90 | 11840
100 | 12052

MgCl
10| 10088
2010196
3010316
40 | 10442
50| 10572
60 | 10710
70| 10856
80 [ 11008
90| 11162

100 | 11318

NaCl
10180
10380
10590
10808
11036
11270
11510

ZnCl
10096
10228
10392
10580
10776
10974
11174
11376
11580
11788

KCl
10290
10596
10910
11234
11568

CdCl
10146
10316
10492
10678
10870
11064
11262
11466

LiBr
10276
10558
10842
11128
11416
11704
11992
12280
12570
12860

MgBr
10172
10362
10558
10764
10980
11198
11420
11646
11876

NaBr
10250
10522
10800
11086
11378
11674
11974
12280

ZnBr
10140
10328
10552
10804
11064
11326
11590
11856
12126
12398

KBr
10364
10750
11142
11540
11942

CdBr
10222
10474
10730
10992
11256
11522
11790

LiJ
10364
10724
11086
11448
11812
12176
12540
12900
13260
13620

Mgl
10258
10532
10892
11102
11396
11694
11996
12310

NaJ
10366
10736
11110
11490
11880
12272
12664
13058
13452
13848

Znl
10268
10570
10886
11242
11606
11978
12356
12736
13116
13496

KJ
10464
10944
11426
11916
12416
12918
13420
13924

CdlJ
10334
10680
11028
11382
11740
12102
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CaCl SrCl BaCl | CaBr | SrBr BaBr CalJ Srl Bal

10 | 10108 | 10114 | 10142 10180 | 10194 | 10246 | 10286 | 10292 10320
20 | 10238 | 10248 | 10304 | 10378 | 10400 | 10510 | 10588 | 10604 | 10658
30 {10380 10398| 10478 | 10584 | 10618 | 10780 | 10894 | 10922 | 11000
40 [ 10528! 10554 | 10658 | 10796 | 10848 | 11062 | 11204 | 11248 | 11346

50| 10684 | 10722 1101811082 | 11352 | 11526 | 11582 | 11696
60 | 10846 | 10892 11244 11320| 11646 | 11854 | 11920 | 12054
70| 11014 | 11064 11474 | 11562 | 11944 | 12184 | 12260 | 12420
8011186 11710 12520 | 12606

90 | 11364 11952 12958

100 | 11548 12200

H3s eanaen 111
PacTBopBl CepHOii KHCAOTHI

{229} ... Ecim me BcAKHMe, TO TPOMajHOe GOJBIZHCTBO (H3AKO-
MeXaHWYeCKAX M3MeDPHMEIX CBOHUCTB IIOCIENOBATEILHO M IIOCTEIIEHHO Me-
HAKTCA C HOePEMEHOI0 YCIOBUH W 00CTOATENBCTB, HANp., TEMOEPATYPH,
NaBIEHUSA, MAacCH, paccroanmil m T. u. Mmoit xapaxkrep mabmiomaercs
B ABIEHAAX XAMAYECKUX. 37eCh BCEro XapaKTepHee CKAYKH, IIePelOMH
A Ipefieisl, MOYTH BO BCeX XAMHUYECKAX OTHOMIEHUAX BHICTyNAomme
HA IePBHIl mIaH, 9T0 CTANO SCHHM cO Bpemenu [lanbToHa, MIu NO3HAHAA
3aK0HA KDATHHX OTHOmMeHMI. PacTBOpH cO cBOmMH CBOHCTBaMH, MO-
CTeIIeHHO M3MEHSIOMUMACH C IOCIeOBATEJIbHKM H3MEHEHAEM COCTaBa,
MpPeICTAaBAAIT KaMeHb XAMHYSCKOTO IIPeTHKHOBeHHMS HMEHHO IIOTOMY,
9TO B HUX He OPHU3HAIT 0 CAX IIOP WIA He MOIYT BAAETH 3THX IEDPEeJI0o-
MOB H CKAa9KOB, XAMH3M XapaKTepPU3YIONMAX, H eCIHU Ipejes BANEH B Ha-
CHUIEHAN, TO ero OTCYTCTBHME B OTHONIEHMM TAKUX Tesl, KAK cepHag KnC-
JI0TAa B BOJAa, BO BCeX INPONOPIHAX PACTBOPHMEE, YCTPAaHAST HA TIePBHIA
B3MVIA[ W UOOCHeNHUA XWMWUYeCKWH NIPHW3HAK sABJIEHWIl pacTBOPeHMA.
Moaga npmsHaeTcs, 9YTO B DPACTBOPAX BCSAKAE CBOMCTBA W3MEHAIOTCSA
mocTenenHo. llo aTofi mpmumHe A cuMTald 0060 BayKHKIM IEPEYACIATH
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3[eCh BHOBb CJyJaHl HepeJOMOB I CKAYKOB, 0GO3HAYEHHHX B PACTBOPAx
CEepHOA KHCJOTH, TaK KAaK 3THM IIyTeM, MHe KajKeTcf, yTBepKmaeTcsd
JIydme BCEro HOHATHAe O XEMA3ME DAacTBOPOB. . . o

[232] Yto sxe xacaerca mo [233] Gnmxaiimiero paswscHeHHs IpH-
'9MHEl Pa3speiBa B XHMHYECKOM CMEICJIE, TO IPeae BCero CumTal Heol-
XOOMMEM BHCKAa3aTh, 9T0 He Oyqb HbhlHE HHKAKOH BO3MOKHOCTH IIOHATH
JDIPUYMHY paspbiBa CIVIOIMIHOCTH, BCe JKe €ero Ip@m3HaTh HEo0X0qAMO
‘KaK ACHH OpA3HAK XUMHA3Ma, a HOTOMY, €C/IH Hamle fajbHeimiee IUIO-
‘TeTH4ecKoe OOBACHEHMEe OKaKeTCAd He OTBeYalIMUM HCTAHHOHW MpHpPofe
Jlena, 3TO He [QOJIKHO KOJe6GaTh CYMEecTBA YTBEPIKIAEeMOTO, a TONBKO
JOJKHO 3aCTaBATh MCKaTh Ha MECTO HAMeEro Apyroro, Jiy4mero o0Gbsac-
HEHNA, KOTOPoe OyHeT OOATH cOepBa THINOTEe30i, MOTYIIeil MpeBPATATHCA
'B ACTHHY TOJHKO IO HIpPOBEpKEe €e IPHIOKAMOCTA K JeHCTBATE]IBHOCTH
# 0co0eHHO TOrja, KOr[a TAIMOTe3a, PasphlB CINIOMMHOCTH O0BACHAIOMAA,
.JacT CJenCTBUA HEOKMJAHHEE ¥ HOBHE, ONKTOM WJIN HaOIIOJeHMEM
ompasgrBaemuie. Hago6HO ACHO oTiIWMIaTh nNpasdy nelCTBATEIBHOCTH
‘OT UCmuMsl yMo3akiiodeHrs. Paspus cmmomBocTm mpomspoxHOHE ds/dp
©CTh IpaBaa, B KOTOPO#l JEerko yOeamThCHA OMEITOM, OODBACHEHHE IKe
©l0 MPHYAHE eCcTh THMIOTe3a, MOTymas CTaTh NCTHHOI JWINb IIOCIe
JOJTMX HOBHX OpoBepoK. Tak, Hampmmep, TpyNOUPOBKA 3JIeMEHTOB
10 meprofaM B 3aBECAMOCTH OT aTOMHOTO Beca eCTh IpaBha, a Iepuo-
AWYecKmil 3aK0H OBUI cIepBa T'MIOTE30I0, KOTOPAaA MAajo-MOMaly ImpeBpa-
maerca B OOMENPHMHATYI0 HCTHHY TONBKO IO BIMAHWEM OIPABIAHNSA
TeX HEOKMIAHHBIX MHAde CJIAENCTBH, KOTOpHEe dTa THIOTE3a BHI3BAJA
{Hamp., MOHOpAaBKA BeJIMYMHH ATOMHHX BeCOB, A3MEHEHHE SKBHABAJICHT-
HOCTA MHOTHX 3jIeMEHTOB, YKa3aHMe CBOMCTB He OTKPHITHX eINe dJIeMeH-
TOB W T. Il.), E IO/ BIeYATIeHHEM TOH HOBOH TOYKH 3peHHSA, KOTOPYIO
OTKPHIBAET IANOTE3a W MOATBEPKIAeT AedCTBATENBHOCTDH (HAID., I PHO-
JrmdecKasg 3aKOHHOCTHh (M3WIECKHX CBOMCTB 3JIeMEHTOB M MX COeMHEHMH,
yACHeHWe OTHOIEHWA KHCIOPOMHHX W BOMOPOMHHIX COeAMHEHWH Bile-
MEHTOB ® T. m.). IlodTOoMy I MOHMMAHWSA NPWIAHE Pas3pHBa CIVIOM-

HOCTH HHYEro MHOIo AaTh HeJb3A — KPOME IOMBITKA 00'bACHEHAA WA T'U-

TOTE3H. 3
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U3 enaser V
PacrBopsl mexaoueit

[333] Ynenbrble 00beMbl 3aBHCAT OT YacTHYHOrO Beca M yi. Beca,
7 He TO[JIesKAT COMHEHMIO, 4TO ymelbHHIE Beca PAcTBOPOB HAaXOMATCS
B 3aBHCAMOCTH KAaK OT IIOTHOCTM PACTBOPEHHHIX BEIIECTB, TaK H OT
nx gacrmanoro seca. OTTyma W BejgeT cBOe HAYAJO0 Ta OTHAJEHHAA 3a-
BHECHMOCTh, KOTOPAA CYIECTBYET MEKIY YAeIbHHMH 00beMaMul PacTBO-
PoB 1 uX cocTasoM. Ho /esio cTanoBATCA, MEE KayKkeTcs, Goliee CIIOCOGHEM
X paspaboTee, KOTHa ofparuMcd IPAMO K YAeJIbHEIM BeCaM PAacTBODOB.
‘OgeBmaHO IpeKae BCero, 4TO INIOTHOCTH PACTBOPAEMOro Tela BIHAET
Ha BeJIMYAHY YOeJbHOTO BECa PacTBOPOB OYeHb ACHO, CIHPT M AMMUAK
OTTOTO W Q0T PAcTBOPH MEHBINEro ymeabHOro Beca (m 0oabmero ym.
obpeMa), 9eM Bopa, 910 camm Jjerde ee. ! coemmmenms KammdA, Goiee
JIeTKEEe, YeM HaTpheBHe, HAlOT IPH PAaBHOM IIPONEHTHOM COREPKAaHAT
pacteopn KHO, Gonee nerkme, wem NaHO. Ho amtmeBne coenmuenns,
©Ooiee Jerkme, 9eM HATPHEBHE, MAIOT IPW PABHHIX IIPOLEHTHHX COMEpKa-
HAAX INEeJOYHEIe pPAacTBOPH (oiee TaAKeable. 3hech ABHO, a B APYTHX
CIIy4asaX COKPHTO, IPOABIAETCA BINAHAE YACTHYHOIO Beca, NIOTOMY
9T0 y JHTHEBHX COeJAHEHHMA OH MeHee, 4eM y HarpmeBnXx. Orroro m
BRIXO/IUT, 9TO IPH PABHHX YaCTAYHHX KOJAIECTBAX INIOTHOCTH PACTBOPOB
LiHO wmenee, wem NaHO, a pactsoput KHO =z Ba(HO)? mmeror eme ro-
pasgo Gonpmuit yu. Bec. Ho momxHO orpaHMYmBAaTHCA Temeph STHM 3a-
KJII09eHAeM, OOTOMY YTO TOJBKO HpPH YMHOMEHAMH YHCIAa pPAacTBOPOB
ABATCA BO3MOYKHOCTH YCTAHOBHTH SCHO BIHAHAE YacTHIHOTO Beca
PacTBODPEHHOTO TeJa jKe Ha INIOTHOCTH pPacTBOPOB.

Hs znasn VI

PacTBOpHI MHHEEpPANBHBIX KHCIOT

[351] ... Tpm ramompmmEle KHCIOTH OTHOCATCA B pPacTBOpPAax, HIpHU
MHO)KeCTBe IYHKTOB CXOJCTBA, B HEKOTOPHX OTHOINIEHAAX pPAa3iIdIHO.
9JT0 pasimuMe CTAHOBUTCHA O4YEBUJHHIM, €CId CPABHEBATH IPOM3BOMHEE.
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p=0 10 20 30 40 50 609,
HCl dsjdp—49,4 50,4 51,5 50,7 45,9 —  —
HBr ds/dp—64,0 78,9 93,8 108,7 123,6 138,5 1534
H] ds/dp—69,5 82,7 959 108,1 150,9 1854 219,9

[352] HOna HCl npomssogmas ciabo BospacTaeT, a IOTOM ciabo
ymerpmaetrcsa. lna HBr Bce BpemMsa oma GHCTPO B0O3pacTaeT M MHOTO
Gonbme, wem y HCl. Jua HJ oma cmepsa sBHo Goxsme, wem y HBr,
HO pacteT MenuenHee, aeM miA HBr, a motomy oxomo 30% mourm mpm-
paBHEBaeTcA ¢ mpomsBomHOW masA HBr, HO moToM Tak GRICTPO pacTeT
A JOCTHraeT TAKMX BeIMYMH, KAKWe HaM eme He BCTPedauCh.

Bo Besikom caryqae ds/dp mna HBr 6nmsxe k ds/dp gas HJ, gem k ds/dp
i HCl. Heo6xopumo orpanmunThCsa 3TAMA 3aMe9aHAAMHA, IOTOMY 9TO BCe
OAHHKIe MJIA PACTBOPOB TAJTOMAOBOMOPOSHKEX KHCJIOT He JOUYCKAaT 6ojee
MOAPOOHEIX M YBePEHHHX 3aKniouenmil. VHTepec Teopum pacTBOPOB W
caMoil MpHEPOAH TajJOMAOB, PABHO KAaK OOCTOSHHOe NpAMMeHeHWe B Jabo-
PATOPHOM M TeXHMYECKON NPAKTHKEe PACTBOPOB 9TAX KUCIOT, 3aCTABJIAIT
JKenaTh CKopeitmero coOpanmsa G6ojiee TOYHEIX HaOGAIOMeHMI, OTHOCH:
muxcAa KaKk K CIa6biM, TaK 0COOEHHO K BO3MOYKHO KOQHIEHTDPUPOBAHHBIM
pacrsopam HCl, HBr m HJ. Cgenennit jke 0 IIOTHOCTAX pAacTBOPOB
$TOPHUCTOBOMOPOHOM KACAOTH A HE UMEIO MOJ PyKaMu, HO B HAX JOJIKEH
BHICTYIIHTh 0C000 Ba)KHHIH mHTepec, mnoromy uro HF ouenp 6amsox
K H20 1o Becy BXOnAmMAX dIIeMEHTOB, X CPOACTBO TUX Tejl OYEHDH 3HAYA-
TeJIbHO. B ciemyomeil riiase M BCTPETAM CPaBHEHWE PACTBOPOB XJIOPH-
CTHX ¥ QTOPHCTHX INEA0YHHX METAJNJIOB M II0 HEMY YBALUM, 9TO MOKHO
JKOATh JJIA PACTBOPOB ILIABMKOBOM KucaoTel. K pacTBOopam Kmciaopom-
HEIX KACJOT XJIOpa M HOJa ME 0GpaTEMCS, 03HAKOMABIIACH ¢ PACTBOpPaMM
a30THOM. . .

[369] IIpm mepexome or HCl x HBr u HJ npomssommas Takse Boa-
pacraer (A=49,4; 64.0, 69,5), a rak kak npm nepexoge ot LiHO x KHO
unm gaske NaHO ¢ yBeanmueHmeM aTOMHOTO Beca BeJIMYMHA NPOE3BOMHOM
OKOJIO BOJBI, HAIIDOTAB TOTO, yMEHBIIAETCA, TO HA IEPBLIA pas Kaykercs,
4ro BeamumEA A He mMeeT HpAMOil CBA3M C JACTMUHEIM BecoM.3 Of-
HAKO B cJe[YIIeill riase ME ee YBAOAM HAJ CciIydasMd, Gojee TOYHO
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paspaboTaHHBIMEA, YeM Te, KOTODHE MHl Temeph paccMaTpABaeM, W CO
BpeMeHeM, BEepPOATHO, ymacTcs GopMyampoBaTh Ty CBA3h B (ojee TOY-
HOe oboOmeHme.

[375] ... B BOgAHHX pacTBOpPax CYIIECTBYeT IOCTOSAHHKEIA HepeBec
INIOTHOCTA MeTaBOJbPPaMOBOM KHCIOTH HAJ XPOMOBOIO, M €CIH MK
CPaBHAM DKBHBAJGHTHHE DPAacTBODHL, TO IepeBec OymeT o4eHb (OJBIION.
Tak, § mia WO3+201H20 (=6,03%) s=1,099, a mu Bmaenu, 9To AIA
skBuBajenTHOro pacteopa Cr0%=1,019, maa S03=1,017, cumran
aromaeie Beca S=32, Cr=52, W=184. V. o6beMH 3THX pacTBOPOB:
WO023=3503, Cr03=3632, S0°=3636. Boasmasa mIOTHOCTH C€aMOro
BosibppaMa W BCeX €ro coeJHHeHHH CKa3ajach B OONBION IIOTHOCTH
pacTBopa W B MajoM ero ymeiarHoM oObeme. Hemnbsa mymars, 9To TO
H30MepHOEe COCTOsAHHMEe, B KOTOPOM HAXOQUTCA MeTaBOJIbPpaMoBad KHC-
JI0Ta W KOTOPOe OTIHMYAEeTCA OT COCTOSHWA XPOMOBOII W CepHOIl KmCIOT,
SHAQUATENBHO BIMAJNO OH Ha IJIOTHOCTh pacTBOpa, IOTOMY 4YTO M30Mep-
HHe (OPMH BemecTB NPEACTABIAAT BOOOmEe OYeHbH OJHM3KHe IIOTHOCTH,
KaKk yBUAUM B OPraHAYeCKAX BeMmECTBAX.

Hs enasnr VII
PacTBOpHI ramompHBIX coaeit

[403] ... KCl, kak nm Boob6me coenmmenmsa Kajus, jgerde NaCl m
COOTBETCTBeHHHIX coemmuennit matpma. Tak, mrormoctb NaCl Goxee 2,
a KCl memee, a'mmenno oxoxo 1,9. Ecam ymmoxurs ds/dp mpu 0%
s NaCl ma wactmunmiil Bec, To monyunrtes 4164 — ancno, MeHbIIee, 4eM
ana KCl=4715; »T0 3maumT, 49TO SKBHBAJEHTHHE CJIa0ble PacTBOPHI
KCl 1ssxenee Taxmx sxe pactsopos NaCl. OtHomenne ananoroB MEHOrO G&l
BRIATPAJIO B ACHOCTH, eciin O M3BeCTHH OHIM yH. Beca PacTBOPOB XIO-
pucroro py6umna m mesmsa. CBeJeHAA 0 HEKOTOPHX COJNAX TUX MeTal-
J0B MH BerpetmM fanee, Ho maydernme pactsopo (RbCl m CsCl) xmo-
PHCTHIX METAJJIOB JKelaTeJbHO 0COGEHHO IMOTOMY, YTO Jjig MHOTMX yCTa-
HOBJIEHH Y/lelIbHEIe Beca ¢ OOJBIOI cTemeHbl0 cTporocti. OTHOmMeEHne

AQHAJIIOTOB MOKeT JIydlie BCer0 BHIACHATHCA CJIMIEHMEM PAacTBOPOB
CaCl?, SrCI? m BaCl2. . .-

butauorexa “Pynnsepc”



138 Hobasrenus

[408]. Pemasch me m3beraTh yKazaEmii M HaMeKOB, A MMel0O B BHAY,
BO-IIEPBHIX, O0JerinTh OGYNyImHEM HCCIENOBATENAM NYTh W3LICKAHMA,
a BO-BTOPHIX, TAK CKa3aTh, OIIPaBaTh ce0s, TAK KaK OJHOMY He OCHAJIATH
mpefcTosAmeil paGoTH, a Bce, YTO MOYKHO CEJIAaTh, — CJIeAyeT PACIACTHATD
OyTh [IA APYTAX, I PA3HHE CTOPOHBI, 4ACTO YIyCKaeMble, IO BO3MOK-
HOCTH He ynyctaTh n3 Buga. Rorga K Cl man NaCl pactBopsiores B Bofie, —
MHOTHE CTODOHHL JiejIa OCTAIOTCS TeMH ke, Kak mpm pactsopenma MgCl?
nan CaCl?, Ho mane cranoBarca apyrama. CpaBHeHZe BO3MOJKHO, B IIPH
HeM o0mee BHCTYIATh [OJKHO, HO YacTHOCTb, OCOOEHHOCTH, HayKe M
HHAABUAYAIBHOCTh 3a0HITH BCe-TAKM HE [NOIKHO. JlMmb OT coveTaHUA
ob6mero HadYaja ¢ O0COOEHHOCTAME WHAABANYAJIBHOCTH MOMKHO IKIATh
DOHAMAHMA TaK HA3HBAeMOH MepTBOM MpHpOAH, KAaK 3TO [MAaBHO YiKe
SICHO [iJ1f OPTaHM30BAHHON 1 KAK BCAKOMY HOHATHO B OTHOIIEHUH K JIION-
‘CKAM [ejgaM, rge ofmme Havaja dYeJOBEYHOCTH, HAPOJHOCTH, TOCyHAap-
‘CTBeHHOCTH, CEMEHHOCTH B T. II. COYETAIOTCA BO BCEM C MHAMBHAYAJIBHO-
«CTAMHA 1I0JId, BO3pacTa, TeMIepaMeHTa, CHJIBl, 3H0POBBA, 0o6pa-
30BaHAA W NaKe MIPOCTO MAHYTHOTO HAacTpoenwms. MepTBoe He TaK MepT-
BEeHHO, KaK IePBAYHAA M KJIACCAYECKM IOPAAs MHICIb 3aCTaBiIsAeT JNiofei
II0 IpefaHMI0 NpA3HaBaTh. J[BM)KeHme Besjie W Bce IIPOHUKAET, & ¢ HAMH
7 ofmee m HMAAMBHAYanbHOEe. ECTecTBO3HAHHE TEKymerol CTOieTHS BCe
OPOHAKHYTO 3TAM OCHOBHEIM HadajioM. Pa3bmpas 9acTHOCTB PacTBOPOB
M AHAABHAAYAJIBHOCTb XJIOPHCTOTO KaJbIHsd, — 3a0bTh 9TOr0 HE CleAyeT,
a HAIPOTHB, BTAUM [OJKHO BOCHOJIB30BATHCH MIAA TOro, 4TOOH, HC-
XO[A W3 MHIABALYAIbHOTO M 9aCTHOTO, IOHEMHOTY IIPOHMKATH B 001acTh
-o0mero. Paspaforka ero caMoro, OgHOro, HeBO3MOKHAa. TmETHOCTH
JOoKasaHa mcropmero guiocodckoro mMumuienas. OnHa ke HHIABUAYATb-
HOCTh NOHAMAHHA W OGIAJaHWsA He [aeT, XOTsA 3HAHHE YBeIdInBaeT.
INosnanme, maske o6mmpHOE, HE COCTABIAET KM3HEHHOrO Hadaja HaYK,
a aums mX Marepmas. VX OyX OKABOTBOpPAETCS MOCTHKEHNEM 00mero.
Mens He ocTaBiIsfeT 3Ta MHCIb, KOTa A BXOKYy B IIOJPOGHOCTH, Kacalo-
mpyecsa PacTBOPOB OTHENBHHX BEINECTB, HO s He JIBILYCh DOPHBaMa RoATH
A0 o6mero, a TONBKO cTapaloch B IONPOGHOCTAX HE CKPHITH, HE 3aTe-
peTh, a yKasarb, IJe MOYKHO, HA CXOACTBO 00mMEro, mepemyTaHHOTO
< 9aCTHHIM. . .
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[412]. Cnmaas mexay oGO0 PacTBOPH TpeX CTONb OIM3KAX AHAIO-
roB, kakoBH CaCl?, SrCl? n BaCl?, samegaeM, 9T0 mpd PaBHOM IIPOIEHT-
HOM COfIeP’KAaHMKU PAaCcTBODPH BTHAX CONEH TeM TsKelee, 9eM BHINIE IaCTAY-
HH Bec conm. UToOH YACHATH Te OTHOMEHMA, KOTOPHE 3M1eCh CYINe-
CTBYIOT, IPNGETHEM K ABYM IpPAeMaM: BO-IEePBHIX, CIMIUM I POU3BOIHBIE
ds/dp, a BO-BTODHX, CIMYAM yI. BeC SKBHBAIEHTHHX PacTBOPOB.

Has CaCl?2, . . . ds/dp=80,24-40,952p
» SrCl2 ., . .. » =—=85,57 1,466 p
» BaClz . . . » —86,5641,626p

IIpomssogurie CaCl> m BaCl? unpmpasmmBaoTca (IepecexanTCs
npamue A-+2Bp) mpm p=— 9,38, rorma ds/dp="72,31. Hanpasnernue
ds/dp pmna SrCl?® odesp O6IM3KO K TaKOMY, KOIJ[a TOYKH mepecede-
HEAA BCeX UPOM3BOTHHEIX COBHANAIOT. [l03TOMYy, MHE Kaj)KeTcda, MOMKHO
3aKI09ATH, 9YT0 B Koapdmumente B (mam 2B) momxmo mckaTh 3asm-
cEMocTh, aHamormm oramuatomyio. Ecam 2B pasmenmTs Ha 9acTHmYHEIR
BeC pacTBOpPeHHO# comm, To moaydaem: mas BaCl? 0,008, maa SrCl?
‘0,009, maa CaCl? 0,0086. Hapgo mosToMy ayMarh, 94TO BelmdmHA KO3(dpm-
mumenta B B mapabonax s=s,+Ap-+Bp? xora me mpaMo mpomopumo-
HaabHO BO3pACTaeT ¢ YACTHYHBIM BECOM, HO OT HEr0 HAXOJWTCA B 3aBH-
CAMOCTH TAKOTO POjJa, 9TO C BO3PACTAHHEM YaCTHIHOIO BeCa BO3PACTAET
u B — mo kpaiineit Mepe, y aHamoroB, YeMy yKasaHHe BAJHO W B Ipefi-
MECTBYOMUX APYTLAX IIpEMepax.

Ho cpaBmenme amamoros, 6e3 BCAKOro cOMHeHHsA, OyaeT Hamboaee
IOJIHEIM, €CIM ME BO3bMeM 5KBHBAJIeHTHHE pacTBopsl, Hanp. RCI2mH?20.
Ecim m=200, 10 ym. Beca pacrBopoB (mpm 15°/4) CaCl?=1,0236,
SrCl12=1,0364, BaCl?=1,0489. Yacrmuamnii Bec SrCl? memmoro Memee
(=158), gem cpemmee (111 m 202, cpemmee=159,5) m3 gacTmIHOrO Beca
‘CaCl? m BaCl?, a yu. Bec pacrsopos SrCl? memmoro Gomee (1,0364),
gem cpemmee (1,0362) m3 yn. Beca skemBameHTHHX pactBopos BaCl? m
-CaCl?. aa m=30 yu. Bec CaCl?=1,1498, BaCl2=1,3028, cpegnee 1,2263,
a yn. Bec okBmB. pactBopa SrCl? ouatp Hemuoro Gomee {m} =1,2303.
Taxmm 00pasom, 0YeBMAHO, YTO YACTHIHHIA BeC W AHAJIOTAA BIHAIOT
«09eHb CHJIBHO HA Y. BeC, HO OH HE OPAMO, & HEKOTODHM CJIOKHBIM
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o6pasoM 3aBHmCAT OT HAX. IIpE 3TOM, BEpOATHO, HI'PAOT POJIH HMEHHO
Te HAJUBH]YAIbHEE OCOGEHHOCTA 3JIeMEHTOB, KOTODHE AeIalT COemd-
HeHWsA CTPOHIMA BO MHOIMX JPYTAX OTHOIMEHUAX Oojee OIM3KAME
K 0apHTOBHM, 9eM K M3BECTKOBHIM COeHHEHHAM. . .

[416]. 3pecs, rak y ZnCl? n LiCl, oguoit mapa6ons HEfOCTATOUHO, &
H MecTo mX nepeceuenmsa moixHo npmasarb mpam CdCI230H20=25,31%
(Cd=112). [Ina BHCIAX KOHIEHTpAIMMA:

II. CdCl3, 15°/4° .. .s=9992+4172,7 p}+1,21 p%.

[417] Ilo meit masa 25,31% s=12607. [Ipuaas 310 4mcno, momydaeM
INA HA3MHAX KOHIEHTpALmi:

I. CdCl?, 15°/4°...s=9992 4 86,88 p + 0,650 p2.

Han6onee mnpmmeuaTenrbHa 31eCh Ooabmasg OHCTPOTA YBEJHYCHHA
opomssoanoit ds/dp, kotopas or 87 mpm 0% moxommr mo 194 mpm 50%,.
TO ecTh Bo3pacTaeT BaBoe. CTONb 3HAYMTEIbHOE BO3PACTAHWE ME BAEJIN
y HJ, xotopomy cBoiicTBenen, Tak ke, kak CdCl?, Gonpmoit 9acTHIHELA
Bec. Ho y xumoprcroro Gapusa om eme Oosiee, OMHAKO BejimdmAa B memee.
JlocToiitHo BHUMaHMA TaKKe B To o6cTOATeNbCTBO, 9T0 pacTBophl CaCl?,
SrCl? m BaCl? BmpaskaoTca ogaoio mapabosowo, a ZnCl? m CdCl?, xak
LiCl, — gByMs, ¢ pasaMYAKMA HAKJIOHEHMAMA IPOM3BONHON HJIM C pas—
AngHEME BTOphME mpom3BogakmMm (B). VI mpmToM Kak B yHOMAHYTHX
pactBopax, Tak m aaa HJ, NHO? m mmorux apyrax (E0 He mns Bcex),.
onmxaiimas K Boje mapa6ojia mMeeT MeHBINYI0 9UCJIeHHYI0 Beauduny B,
9eM ciefyomad 3a Helo. Taxk kak Mg mpefcTaBiseT MHOrO aHAJIOIHR
¢ Zn n Cd, To 5 BHOBH mpocMoTpea gasHHe mius pacTsopoB MgCl?, arobn
ybenuThcA, He MMEOT am oHM cBoiictBa, Kak ZnCl? m CdCl%, oGpaso-
BaTh ogay mapaGoay mo MgCl? 30H20, a gpyryio — s Gojee Kpemkmx
paciBopoB. CocraB ator orseuaer 14,66% MgCl%, 5O mo m mocme 15%
U3MeHEeHUA yJ. Beca PacTBOPOB 3TOHl CONM He HPEACTaBAAT IPA3HAKOB-
KaKoro-1un6o m3MeHeHMd, 3aCTABIAIOMEro MPH3HATH ABe MapaboJIH.

§ 125. PryTh, XOTA W OTHAJCHHHI II0 BejJMYWHE ATOMHOrO Beca,
HO BCe e HeCOMHCHHHI aHAJOr MUHKA ¥ KagMHMA, a TOTOMY MH Telepb.
PaccMOTpAM RaHHHE AAA pacTBOpoB dsyxraopucmoii pmymu HgCl?, min
CYJIeMHL. . .
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[420] § 127. Ham ocTaeTca W3 XJIOPHCTHX META/IOB COOOIUTH
nmanase, Kacaomueca coequaenuit Mn, Fe, Co, Ni u Cu, kak Ommkan-
mux amanoros, gatomumx coam RCI%, mepexopsmue B pacTBOP.

[424] Cpepgamii pesynbTaT BhIpa)kaeTcs mapabosoio:

CuCl?, 15°/4°...s=99924-88,34 p+0,862 p2.

Ee xosppmmuentnt memee, wem mia NiCl? m CoCl2. HO Gosxee, ueM
1ia MnCl2, tak aro NiCl? gaer B pany Mn, Fe, Co, Ni, Cu, Zn san6onb-
mue INIOTHOCTA Npu ofgmHaKoBoM mpomentHoM copep:xammm RCI%. Ho,
KOHEYHO, CIHMYCHWe COOTBeTCTBEHHHIX COJeH MONKHO OHTH Hamboxee
MOYIATeNbHHM HE IPA OJMHAKOBOM IIPONECHTHOM COMeP)KAaHUM, a LPH
OIMHAKOBOM YacTMYHOM cocTaBe. A IOTOMY B ciegyiomeM maparpade
JelaeTcs TaKoe CpaBHEHHeE.

§ 128. B camoMm moHsATEE 00 yji. Bece 3aKJIIOYAETCA YiKe CPABHEHME
Opu paBHHEX 06'beMaXx, a MOTOMY IPH JAJbHEHmeM CONOCTaBIeHAN Y. Be-
€OB [OJYKHO WMeTh B BHAY CKOpee OTHOCHTENBHOE COfepyKaHme BOJbI
4 cojId, a He KaKoW-1mb60 Bum paBeHCTBA 00bEMOB PAacTBOPOB; IIO3TOMY
CPABHAMBIMY WA KBABAJEHTHHIMA PACTBOPAME Mbl 6yneM camTaTh[425]
He Takme, B KOTODPHX HA JaHHEIA 00Bb6M pPaCTBOpPA CONEPIKATCA XAMH-
4eCKM CpPaBHMMEEe KojmuecTBa pacTBopenHnx sBemectB (Bempep, Koab-
paym m ip.), a TaKue, Tlie OTHOCHTeJIbHAA K BOJIE Macca BEmIECTB XHMMH-
9ecKd cpaBEmMa. IIpome Bcero mus aToro 6paTh MPAMO HaCMUUHbE pac-
meopel, Kak 310 fenannm Mapmawsak, Tomcen, Bepreao u gp.: nX+mH?20,
manp. RCI124-100H20 = T. m.

Jas cpaBEenns MH usbmpaeM BO3MOKHO cjiabhe pacTBOPH, B KOTO-
PHX sCHEe, YeM B KpeIOKHX, JOJKHO BEIPA3UTHCA OTHOIIEHWE BOJEI
K PpacTBOPEHHOMY BemECTBY, TOIJa KaK B KpDENKAX pacTBOpax yske
IOJYKHBEL BEICTYIIaTh CaMOCTOATENBHEE CBOMCTBA PAaCTBOPEHHOr0 Be-
mecTBa. Hak Takoii Bmpy pacrBopos m3bmpaio RCI*+4200H20 = mis
BCEX PACCMOTPEHHHIX TPOCTHIX XJOPACTHX METANIOB BHIUMCIAI Y. BEC S
u yi. oovem v (06. 200H20=3603) mpm 15°/4°, pacmosaras B mopsnke
BO3PACTaHWA 4aCTHYHOro Beca M, upmueM gaeTcda P-IIPONEHTHOE COMEp-
JKAHNEe PACTBOPEHHOTO Teja:
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M S 15°/4° v P
HC1 36,5 1,0041 3622 1,000/,
LiCl 42,5 1,0060 3621 1,17
NaCl 58,95 1,0106 3620 1,60
KCl 74,5 1,0121 3630 2,03
BeCl? 80 1,0138 3630 2,17
MgCl1? 95 1,0203 3621 2,57
CaCl? 111 1,0236 3625 2,99
MnCI? 126 1,0274 3627 3,38
CoCl? 129 1,0314 3615 3,46
NiCl? 130 1,0328 3612 3,48
CuClI? 134 1,0320 3628 3,59
ZnCI? 136 1,0331 3617 3,64
SrCl> 158 1,0364 3626 4,20
CdC1? 183 1,0428 3628 4,84
BaCl? 208 1,0489 3631 9,46
SnClé 260 1,0543 | 3661 | 6,73
ALCl® 267 1,0488(?)| 3687 6,90
HgCl? 271 1,0609 | 3649 | 7,00%
Fe?Cl° 325 1,0694 3670 8,28
Sn?Cl# 378 1,0769 3691 9,50

910 comocTaBieHAe IOKA3HBaeT, 9T0 0% CAabblr pacmeopos Laopu-
cmux memaanos, umerowuzr cocmas RC1*mH20, naommnocmv nocmenenno

soapacmaem 6Mecme C HACTRUYHBLM 6eCoM **,

IIsa caygas, mag NiCl? (anm sxe CuCl?) m Al%Cl°, B KoTopmXx B3Ta
OpaBAIBHOCTH HE COONIONEHa, OTHOCATCH K TAaKAM pAacTBOPaM, KOTOpHE
mIoxo ma3yueHH*** a TaMm, rjge M3ydeHme [OCTATOYHO MOJHO, OUeBHIHA

* CyneMa He faeT CTOJIb KPOOKOro pacrBopa, HO ero yxa. BeC pacCYATaH OO

mapa6ose § 125.

** D10 MOJIOKeHHEe BHICKa3aHO OHJIO MHOKI B ()eBpalbCKOM 3acefaHAHM PycCcKOro
O®nsuko-Xumay. O6mecrBa (cM. mporok. 1884, T. 16, Bumyck 2) B 1884 rony.
*%% T[jIs XJOPHCTOTO AJNIOMUHHA BepoATHee B3ATb Popmyny AICI® kak gacrua-

HYIO.
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moJIHAA NPAMEHAMOCTHh yKasamHO# mpasmabHOCTA. OHA B TOM OTHONIe-
HUM IPEMEYaTe]lbHa, 9TO COJM DPa3IWYHOd DKBHBAICHTHOCTH HIM [426]
3aKII0YA0IAe PasandHoe KOJIMIEeCTBO XJI0PA CTAHOBATCA 3[eCh B 00muil
PAA, TaK YTO HE BeC aTOMa WA SKBHABAIEHTA, a BeC YaCTANK HIPaeT
3[leCh ABHYI0 POJb. JTO cTaHeT Gojee ACHHM B mpuMepe. Bo3bMeM XOTb
conb xanpmma. OxsmBamenT Ca pasem 20, To ects Membme, ueM Na,
U ecid OH CPaBHABATH SKBUBAJEHTH, TO MOJKHO OBLIO OBl B3ATH PACTBOP-
cocraBa ¥ CaCl2-+200H20 wmau comepskammit 1,52% CaCl?. Taxoit
pactBop mmeer yxu. sec 1,0115, To ecTb G6nbmmil, 9eM SKBABAIEHTHBLI
pacreop NaCl (1,0106), a Bec sxBmBamenta CaCl®=055,5, menee, dem
NaCl=258,5. CregoBaTebH0, YKA3aHHOA IPABHIBHOCTHIO MOKHO IOJb-
30BaTbCA NPU onpedesenuu éeca amoma Meramiaos. Tak, ecnd 6ul Gepmi-
amio npaparh atomEHA Bec 13,5 (okmcm dopmyny Be?O3, kax rammo-
3eMy), KaK 3TO JOJIroe BpeMs [ellajid, TO BeC YaCTANH XJIOPHCTOTO:
Gepmina MOKAO 6hLTo 65 mpmEATH 3a 120 mum 240, To ecTh OH mOMe-
crmica 6u me:xny CaCl? m MnCl? mnm mexxny BaCl? m SnCl4. Ilpunmas.
gactune coctaB BeCl3=120, gactmunsiit pactBop-+200H20 comepsxan 6ul
3,23% u yg. Bec ero=1,0210 He BcTam OH MeKmy Y. BeCaMu COOTBET-
creeranx pacteopoB CaCl? m MnCl?, xoroprie o6a ropasmo Brime. To sxe
moJyYdaM, NIpHAaB xmopmcromy Oepumamio ¢gopmyny Be?Clé. Caemo-
BaTeJIbHO, INIOTHOCTH PACTBOPOB XJIOPHCTOro Oepmijams yKa3HBaeT
Ha Bec aroMa Be=9 mum orBeuaeT coctaBy oxmem BeO. fI gymalo-
OO3TOMY, 9YTO W3yYeHHe ILUIOTHOCTH PACTBOPOB [HOIKHO HOCHYKHTH
HOBHM CPeJCTBOM [JIf YCTAHOBKH BEJIMYMHBI ATOMHOTO BeCa 3JIE€MEHTOB.
OOmupHHA pAJ peAKHX METAlIOB MOMKET YSACHUTHCA JTAM OyTeM, HO
$aKTOB 3/1eCHh eme BOBCE HET, W MPOBEPKA OCHOBHOTO IOJOKEeHHs HE0O6-
XopmMa B psfie APYIHEX conei.d

C npyro#t cTOpOHH, BHIeyKasaHHasg NIPABHIBHOCTH [aeT MOHHIHE
HE CYIECTBYIOIYIO 803MOMCHOCMb npedsudemd yd. eec pacmeopos (MHOTO
BOJH CONEPIKAMAX) XJOPUCTHX METAJJIOB, eme He N3yYeHHHX B 3TOM
orHomenud. Tak, Hamp., musa xiopmcroro pyommma RbCl=120,5 pac-
tBop coctasa RbCl-+200H20 6ymer, BepoATHO, HMETH IIOTHOCTH OKOJIO
1,025. Jlna pactBopa zaopucmozo zonoma AuCl3200H20 (7,75% AuCl®)
JMOMKHO KIATh yi. Beca okoao 1,065, moToMy uTO wacTHYHHIl Bec
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AuC1¥=302,5 Goxnee, wem HgCl?, HO Menee, wem Fe?Cl®, a yx. Bec nx wa-
cTuurnx pactBopos 1,0609 m 1,0694. IIpn Tom ke IpOUEHTHOM COHEp-
xannu connm (7,75%) pacrBop MgCl? mpeacrasuser ya. Bec (§ 117) 1,0644,
a r. Posenbiar coobmaer MHe, 4TO, II0 ero ONpeeNeHUSAM, PACTBOPHL
AuCl® umeroT mpm OEMHAKOBOM HPOIEHTEe TOT Ke Y. BeC, KaKOM CBOIi-
CTBEHEH pAaCTBOPAM XJIOPUCTOr0 MarHAsA. JIOMKHO KIaTh, HAIIP., €CIU
3aMedYeHHAsA NPABWIBHOCTh MOATBEPAHTCA U 000GIIATCSA, YTO PACTBOPY
PdC12200H20 caoiictsenen yn. Bec 15°/4° owmomo 1,040. [427] 3arem
o6paTuM BHMMAaHMe HA TO, YTO0 yKa3aHHasd NIPABAJBHOCTH OTHOCHTCS
TOJBKO K XJOPHCTHM IPOCTHIM MeTajjaM, a MOTOMY HANIATHPH HE BXO-
mut B pax. Ero wactuynmil sec 53,6 6onee, wem LiCl, a cOOTBETCTBEHHEIE
PACTBOpPH HAMIATHIPA TOPAs30 Jerde, 4eM XJOPACTOTO amTud. [lambmeil-
mne MCCIeNOBAaHAA MOKAKYyT: 3aBACHT JHM dTO OT TOr0, 4TO HAUIATHPH
BOIO# pasiaraeTcd, Wid OT TOTO, 9TO OH COHEPHKUT CIOIKHEIA MeTal.
Hccnegosanme pacTBOPOB XIOPHCTBHIX COENHHEHUN CIOMKHLIX paguKa-
aoB, maop. UO%CI?, mam XITOPHCTEHIX METALIOOPTaHMYeCKAX COeJUHEHMH
MOXeT YACHHTH BOIPOC.

Cepx 3TOTO, cYMTAK0 HEOOXONWMEIM YKasaThb Ha TO, UTO [JIA HEKO-
mopsix XJIOPHCTHIX METANJOB HM3MeHeHHEe Y. Beca COOTBETCTBEHHHIX
YacTAYHHX CaIa0HX pAacTBOPOB IIPOMCXOAMUT IOYTH IPOUOPIAOHAIBHO
¢ #m3MeHeHMeM dgacTmdHoro Beca. Tak, mamp., gia HCI, LiCl, NaCl,
MgCl2, CaCl?, MnCl?, SrCl?, CdCl? m BaCl?, pgusa KOTODHX JOBOJbHHO
TOYHO YCTAHOBJEHH y[eJbHEIE Beca, oHA oueHb Onmako mua RCI4200H20
BHPa)KalOTCA PaBeHCTBOM, CYMTag yia. Bec Boaw mpu 4°=10 000.

RCI"200H?0, 15°/4° s=9950,9+4-2,595M +5 *.

Tax, manp., gasg SrCl2 M=158, a moromy dopmyna maer maa SrCi?
200H20 mpm 15°/4° yn. Bec 10361, m3 ONKHTHEX HAaHHHX {mOXydYaeTcs)
10364. Opuaxo KCl m BeCl?, rax sxe xax HgCl?, Fe?Cl® u gp., B meiicTm-

* CMBICJ TOTO, 9TO IIOCTOAHHOE He = Y. Becy BOAH, MHe Ka’KeTCH, COCTOUT B TOM,
g0 nmpubaBKa YacTHIH BOXH, KOTOpoi Bec=18, momkEa #aTh yA. Bec Bomu. U peii-
CcTBUTeNBbHO, Hojaras M=18, moanyuaem $=9997, 9r0 B mpeene OTIETIUBOCTA
BHIDa)KeHNA OTBedaeT yh4. Becy BoAe mpm 15°.
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TeJBHOCTH UMEIT ABHO MEeHbIMA yi. Bec, 9eM MOJNydaeMHil mo ¢opmyie,
a HOTOMY el He MOJKHO NPHAaBaTh OOMEro M TOYHOIO 3HAYEHHA.

Yro KacaeTca OO0 YAEIBHHX 006HEMOB B 0 HX OTHONIEHWA K 00BEMY
KHCIOTH M INEel0Yu, TO g He OyAy paccMaTpPMBATH ITOr0 IIpeaMeTa He
TONBKO IIOTOMY, 94TO ero paccmaTpmBaim Bepteno, Tomcem, OcTtBamnbj,
Hnxons m gp., Ho 0coGeHHO IOTOMY, YTO HPOCTOTH OTHOIIEHHH 37eCh
HE BHJHO, ¥ XOTSA [JIA MHOT'AX COJIei B C1a0bIX PACTBOPAX 06beM IaCTUIIH
pacTBopeHHO# coiu Gam3oK Kk oO6bemy wactur Bomul (18,015), mo mus
OMM3KAX aHAJIOTOB MHOTJA ABHO pasamume m HecomHenHo. Tak, Beprtemo
n Hukonsp yke yKasanm, 9T0 yi. 00BEME PacTBOPOB COeNMHEHMI Kalus
nprmepHo Ha 10 Gosee yu. 06beMa COOTBETCTBEHHEIX COSNUHCHNAN HATPUSA,
a ya. o0beMB PpacTBOPEHHBIX YaCTHUIl MHOTHX TSKENEIX DIEeMEHTOB
ropasmo Gosee, ueM [JIA JerKuX, MesKAy TeM KaK BCTpedaloTcsa m obpar-
Hble oTHomeHws; Tak, mif ZnCl? oovem memee, wem miszs MgCl2. Orno-
MeHusA 37eCh, 3HAYNMT, CIOKHEE, IeM LPAMO ME)KIy YHeJAbHHIMA BecaMim.

[449] . .. ragomp, oueBHmIHO, BAXACT HA Y. BEC CBOAMHA CBOMCTBAMMU
MOMEMO Beca CBOero aToma. HamGoabmuil mHTEpeC 3aciy:KABaeT IpHA
majbHeANIeM HCCIENOBAHMMA MpeaMeTa M3y4YeHUe OTHOMEHUH TAKAX Me-
rannoB, kak K, Rb, Cs B coegunennn ¢ Cl, Br, J m 1. 1. — cny4an, rne
BCTPETATCSA PA3HOCOCTABICHHEE YACTANH C OJHAM A TEM 3Ke JaCTHYHHIM
BecoM. Temeps sKe, 3a HEJOCTATKOM 6ojiee OTYETIMBHIX HaHHHX, g CUHA-
Tal0 HeBO3MOYKHEIM 60jiee OCTAHABAMBATLCA HAJ CJIMYCHAEM IaJOUJHEIX

1 O]
couen. . 5

U3 2naew VIII

PacrBopsl kmciaopoaHbix coueit

[452] § 139. MWccnemoBanmsa 3TUX PACTBOPOB CPABHATENBHO He
OOIMPHBl, M MHOKECTBO CYMECTBYIOMMUX NPOOEIOB HE TOJIBKO TacTo
HE MO3BOJAET CHENAaTh YBePEHHHX 0000mAamuX BHIBOMOB, HO M COCTAB-
JIsIeT YYBCTBATEJBHEI HENOCTATOK s TeXHAKH. Tak, MHe HEU3BECTHO
olupefeseHnii [IA PacTBOPOB Takux coxeir, kKak KMnO%, Na2?Sn03,
NaHCO3, pactsopumoe cTeKji0 # T. U., a TaKMe HET ONpegeleHuit
yO. Beca pacTBOPOB HM [JIA ONHOH COJNM BHCMYyTa MJIM YpaHA, HAO XA

10 TIlepuopuyeckuit 3aKoH
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OJHOA COJM CEePOBOLOPOJA MIM a30TACTOH, CEPHACTON KHCIOT M T. II.
Hamb6omee mammbIXx CymecTByeT misi coJieil cepHON W a30THOM KUMCJIOT.
Nx Mo m paccmorpmM moppo0Hee, st HPYTUX JKe COJNeH s chenaio
IAmb CBOJ TOrO, YTO B 3TOM OTHONIEHWM M3BECTHO, CYATAA pPAHOBpE-
MEHHHM oOCyKmeHme IIpegMera, HMeIOmero BechbMa CKYIHBIA 3amac
OOHTHHX mccaegoBanmit. VI memaro sToT cBOA JAUmMBb GIS TOTO, YTOOB
yKasaTh CyIIeCTBYIOI@e IpoGesnsl, KOTOPHE NIPENCTOMT BOCIONHUTH
OyaymuM MccaeqoBaTeiAM Ha MOJAb3y TeXHUKHM M TEOPHHM PACTBOPOB.
NsBecTHble MHe MaHHBE s Pacmojarai o MeTaJLIaM. . .

[454] O6a xosdpunmmenta A m B monyuarmorca G6mbmmmu, 4eM s
Li2S0¢, xkak y BeCi? cpasamrensHo ¢ LiCl, a motoMy pacTBOpH cepHO-
GepmiioBoil coau GYmyT IJIOTHEE CEPHOJMTHEBON CONMM IPH OJMHAKOBOM
npo[455 JuentHom copmeprxanmm. Eciu jxe cpaBHEBATh 9aCTUYHBIE KOJIU-
wecrBa, To Li*0S*=110, a BeS*0=105,1, a moromy pactBOp, Ccomep-
sammit +200H?0, pgna meppoit comm (p=2,96) s=1,0251 musa BeSO4
(p=2,84)s=1,0248, To ecTh, 3HeCH TOPANOK U3MEHAETCH W EPHTOM B TY
HMEHHO CTOPOHY, B KOTOPYIO HOJKHO OBLIO- 3KIATh IO CMBICIY COOTBET-
CTBAA ME)KAYy BeJIMYMHOK dYaCTHYHOTO BeCca PACTBOPEHHHIX  COJei
H yO. Beca WX 4YacTHIHHX cnabux pacrBopon (§§ 128, 137). [Ipumeua-
TenbHO EMeHHO TO, uTo LiCl gaer pacTBOp Gojee jerxuit, aeM COOTBET-
CTBeHHAM COAb Oepmiaus, m gwacTudHo Bec LiCl menee, wem BeCl?, a pus
CePHOKHUCIEIX cojiell mopsamoK ob6paTHHIl, pacTBop coim Be merde conm
Li, HO 3mech, XOTsA HEMHOrO, BCe jKe 9JAaCTHYHEINA Bec coam Be memee,
geM Li. Ecau B consax LiCl n BeCl? neogurakoBO 94@CIO aTOMOB XIIOpa,
a B vactunax Li?SO* n BeSO* neoqnaaKoBO KOJIUIECTBO aTOMOB METajia,
TO 9TO Pa3jmune WMEHHO M YTBEePKIaeT B HEOOXOQAMOCTA MMETh B BULY
gacTUYHHE, a He JKBUBAJEHTHEE PACTBOPH, KAaK CIEZYeT IO CMBICAY
TOTO TANOTETHYECKOr0 OOBACHEHHWA 3aMEOYCHHON IPABHIBHOCTH, KOTOPOE
mamo B § 128. A rak Kak y0e)xkmeHme OpuoOpeTaThCA MOJKHO HE WHAde,
KaK 4epes MPOBEePKY BO3MOKHBIX CIEICTBH, TO MHE KayKeTCA MOJEe3HHIM
yKas3aTh Ha TO, YTO A a30THOKHUCIOA COMM GepWiNsA, PaBHO KaK H
BOOOIIE I COJedl OJHOOCHOBHHIX KHCJIOT, HO/KHO KIAaTh TAKOTO jKe
otHOmennA, kakoe sagenn me;xay LiCl u BeCl?, a gna comeit aByocHOB-
HHX KHCJIOT — TaKoro, Kakoe sugum mexay LiSO* u BeSO4, motomy wro
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BCe H3BECTHHE TaJOMOEL, ITPOCTEIE W CIOKHKE, BecAT Oomxee, geM Li,
a Li? 6omee, gem Be. B atoM oTHOmemmHm MOKHO, HAIpEMEp, MpeAIIOa-
rath, uto 5% pactsop Be(NO®%? Gymer mmerh ymensuuii Bec 15°/4°
menee uem 1,0288 (5% pacte. LiNO3), m mu gamee Mo)xeM mpu cpaBHe-
HUN ONHO- M NBYSKBHBAJCHTHHX METAIJIOB B CONSAX OJHO- M [BYOCHOB-
HBIX KHCJIOT BAJETHh CTeIeHb O0OMHEOCTA BHICTABIAEMO! NPABMIBHOCTH. . .

[486] CunTato momesHsM 3aMeTATh, 9TO HDOmpoOHAS W TOYHASA paspa-
GOTKa JaHHBIX, OTHOCAIIAXCA K PACTBODPAM TAKAX aHAIOTHIECKHEX COJIEH,
kax MnX2, FeX2, CoX?, NiX?, CuX2, ZnX?, qomxHa, 0 MOEMY MHEHHIO,
MHOTO COJefiCTBOBATH M3Y9EHUIO OTHONIEHHS MOKIY CBOACTBAMA M BellH-
9MHOI0 ATOMHOTO Beca 3JIeMEeHTOB, ¢ OHOW CTOPOHB, H Y. BECOM PacTBO-
POB, 0COGEHHO, €CJIH CIOfa NPHCOBOKYMIATCS MAHHHE W APYTAX djIeMeH-
ToB 8-#i rpyumsl, TakmX, Hamp., kKak PdXZ% 9ro mpemcromT cuemars,
a Teneph HaHHKE WIH OTCYTCTBYIOT, HONOJHE WW MAajl0 HAIE/KHH W He
Oa0T IpaBa [el1aTh CKOJIBKO-IAGO YBePEHHBIX BHIBOJIOB.

(«H ccnedosarue 600HMT pacmeopoe no ydeabHomy eecyn, CH6.'
1887, mun. Be [Hemaroea, c¢cmp. IX—X, XV—XVI, 3, 15—
16, 229, 232=233, 333, 3561—3562, 369,375, 403, 408, 412,

416—417, 420, 424—427, 449, 452, 454, 486)

51

O IIOBOJIY OTKPBITHA A30THCTOBOIOPONHON KHMCJOTHEI NSH

[506] K wumcay OGumecTAmmX XHMHAYECKHAX OTKDHTEHA TeKymiero
rofa, ceepx moayvenusa Ni(CO)* *, GeccmopHO OTHOCATCH OTKPHTHE
Hypumyca (Berl. Ber., 1890, ctp. 3023), morasaBmero cymecTBoBaHHe
N°H, myTs ero moaydeHms W aHAJOTHUIO 3TOH a30THCTOBOJOPOAHON KMC-
aotel (asoummpa) N°H ¢ ramomgabIMA KHCIOTAMH.

* CocraB m cpoitictBa Ni(CO)*%, ykasammme Momgom, JlamrepoMm m KBumake
TaK HOBH, NOYYHTENBHE M BAKHH [JIA I€PHONMIECKOH CHCTEMH 9jIeMEeHTOB, ITO
B BOBMOMKHOCTM IHOJy4eHEA IOROGHHIX HEOKUJAHHHX BeEI[ECTB HHIHE ABJIAETCA HO-
BHII CTUMYJ 1A NepPepaboTKE CymecTBYIOIAX CBENeHNA 0 CBOMCTBAX CaMKLX OOETHEIX
nmpocTHX Tell. U A momaralo, 4T0 B 06JIacTHE CepH H a30Ta MOJKHO JKIATh ele MHOTO
BaKHHX OTKPHTHH, DONOGHHX TOMy, Kakoe cpemaso HypmmycoMm.

10*
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XorA A HAYEro He NYGIMKOBAI O BO3MOMKHOCTH IOJYYEeHUS
TAKOro CcoeflMHEHMsA, HO €ero OKANAJ HA OCHOBAHHE COOGpa)keHnii,
Pa3BUTHX MHOI B coo0meHMmM O HHUTpAIax HA I cwesge pyccKmx
ecrectsoucnbiTarenei (1867 r.) m B 1-m nananmn (1868—1870 rr.) «Ocros
xamau». Heme A cumTal0 He M3MUMHAAM BHCKA3aThb 3TH  CO06pa-
MeHHUA, IOTOMY YTO OHH, II0 MHEHAI0 MOEMY, MOT'YT COMlefiCTBOBATH ysc-
menmio crpoerma NPH, mokaxyr Mecro, KOTOpoe a30TMCTOBOOPOXHASM
KHCJ0Ta 3aHAMAET B cpefie APYTAX U3BECTHHX COeqMHEeHN a30Ta * m, GHTH

* Tak kax asor faer mapoobOpasHsie gactuuki: NO, NH3 m NO?, comepxamue
1 aToM aszora, TO B HUX, II0 CPABHEHUIO C BOJOPOJOM, a30T ABJIAETCHA MU [ABYX- UJIH
Tpex- WU 9eTHPEeX3KBABAJIEHTHHM. A TaK KaK 3TOT Ke dJIeMeHT 06 pa3yer [ByX06beM._
mrie gacrmmger: N20, N20% u N205, to N? oxasmBaioTcAd 9KBUBajJeHTHHMuU ¢ H2, HS8
m H10, B NH*Cl, NO%(OH) u ToMy nogoGHHX COeIHHEHAAX BUMHA NATHIKBABAJEHT-
HOCTH a30Ta. Y’Ke OJHU ITH COIOCTaBJIeHUsA, He BXONA B NOAPOOHOCTH, MMOKA3HIBAIOT,
9TO JJIA HOHAMAHHAA COeUHEHMH a30Ta HeZOCTATOYHO IPAHATH TOT CIIOCOG CIIOMKEHMS
9aCTUN U3 aTOMOB, 06J1a1aI0MUX HOCTOAHHOI0 9KBUBAJEHTHOCTHI0, KOTOPHIA BMecTe co
CTPYKTYPHCTaMu JOJKHO [507] OpA3HATH HOCTATOYHHIM [JIA MOHAMAHNA 06Pa30BaHAA
gacran nogte Beex (CO cocraBisger o0men3BecTHOe M3BATHE) YIIEPOJUCTHX COGIH-
genmid. Ilo 3roif mpuuuHe A mojarai, 9TO M3ydeHHe COeJUHEHMI a30Ta, 0COOEHHO
HepexOIAmEX B apoofpasHoe cocrosnde i MoRo6HEX N3H, momKmO comeiicTBoBaTh
He TOJBLKO pacminpennio paKTUIeCKAX CBeldeHHil, HO X YCIeXy B TEOPUN XMUMUIECKOTO
CTpOeHUsd, IMOYepIHYBIIeil CBOM HadajJa IIOYTU MCKJIIOYUTENHHO U3 NaHHHX, OTHOCA-
MEXcA 0 YIIIePOJACTHIX CoeIMHeHHUIT, B KoTophX Tun CX* mposABigercs ¢ 006010 Ci=
JI0I0 UMEHHO II0TOMY, 9T0 yraepop aaer CH4m CO? — kak mpeaensHsle COe{UHEHNA PaB-
HOIt sKBUBaNenTHOCTU. B azore, qaromem NH3 u N205 (kak u B cepe, oGpasywonieii SH2
u SO3), 3TOr0 paBeHCTBA yMe HeT, I — II0 CMHICIY NEePUOAUIeCKOif 3aKOHHOCTH —
OKTH HE JOJIKHO, a HOTOMY 8 HaJ COefAHEHUAMU 3TOTO 3JIEMEHTA CKopee, 9eM Haf
yIlepOAACTHME, MOKHO O’KUAATH AJIbHEANIero ycoBepmeHCTBOBAHUA MOHATUI 0 XU-
MUYecKOM CTpOeHUM JacTun. B nanpHeiimmeM u3nosennu A crapaiocs u3berats Gopmy-
JIUpOBAHAS TOHATUH, OTHOCAIMUXCA O ITOH CTOPOHHI IIpefcTaBIeHMA 00 a30THCTO-
BOIOPOJHOI KUCIOTE, 2 37ech ToabKo comocraBiio N3H ¢ H3N, 4ro6n BageTh 9KBHU-
paneATHOCTh MLy N2 m H?, Kak u B cBOOOZHOM COCTOAHHME [JIs1 OOOUX Ta30B, Jak0-
mux gacTums N2 m H2.8 IToaroMy, pyKOBOASICH TeMU IOHATUAME O 3aMemenusax,
‘KoTophle u3noKens MHOIO (1-e«JloGaBierue k «OcHoBaM xmMmm», 1889) B Moem
JIOHMOHCKOM YTEHHH, MOMKHO OKHMAaTh nonydenmda N2H2?, KaK coeqmreHdAs OCTATKOB
or N3H u NH3. Ecau sxe N2H? Gyner nomydeno, o pags: NH2, N2H2n N3H yxamer
ropasfo Goliee BHYTPEHEUX CBOICTB a30Ta, IeM+00HYHOE IPU3HAHUE STOTO dIeMelTa
TPEeXaTOMHKIM, MJM TPeX- U NATHATOMHEIM.
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MOKeT, IOMOT'YyT UPeBUASTh PeAKIUK M HAUTH OyTH AJIA HOBEIX CIOCOGOB
MOJIy9eHAA ISTOH IIPUMEYATENbHON KHUCJIOTH, MOJKEHCTBYIOMEH ocBe-
TATH IOHBIHE eIe BO MHOTMX YacTAX TeMHYI0 06J1acTh METAJNJINYeCKHX
coeqmaeHnit azora. Ho jyis ACHOCTH BBIBOJOB, OTHOCAIMMXCA K a30THCTO=
BOMOPOAHOA KHCIOTE, HEOOXOOUMO KOCHYTHCA HEKOTOPHIX OOmMUX MOHA-
THl, CBA3aHHBIX C NEePHOAUYECKOI0 CUCTEMOIO,

Ecnu snemenTt R maeT ¢ 0qHO9KBUBATEHTHEIMY JIeMeHTaMu X, HANpPH-+

mep ¢ rajmoumamu, coemuaenme RX”", To eMy orTBeuaeT coieoGpasHBIA
n—m

rugpar ROT(OH)"', 8 B KOTOPOM, OHAKO, 001ee KOJN9IeCTBO aTOMOB
KHCJOPOJa HEKOra He GriBaeT Gosee 4, JOTOMY 9T0 OfHA M3 0COGEHHOCTE
IepuoOaUIecKOl CHCTeME COCTOMT B TOM, YTO OHA IIOKa3aja COOTBETCTBHE:
1) Mexny cOCTaBOM BOMOPOLHBIX M BHICIIAX CONEOOGPa3HHIX KUCIOPOJHKIX
COeIUHEHUI BCEX 9JeMEHTOB ® 2) MeKIY COCTABOM THAAPATOB A BOA0pO-
mucTHX coegmuenmit. Ecim anement R o6pasyer RH, To om jgaer oxkucm
or R?0 po R207 n rmapars or ROH no RHO* mnm RO?*(OH) — kax coxe-
oO6pasHble (OPME OKUCIEHWS M 'MIPATHAPOBAHUA; dJIeMeHTaM, 00pasyio-
muM RH?, orseuaror Boicmme RO® m RH20* unm RO2(OH)?; Tem, KoToO-
pute garoT RH3, coorsercTBYeT BRCINMIi coneobpasastii [ 508] rappar RH3*04
uniz RO(OH)? n, cnegosarentro, Brcmas okuch R20° u T. . ITn HEHE
061men3BeCTHEe OTHOMEHHUs MOTYT OHTH BeIpaKeHH TakK: 1) cymma
SKBUBAJIEHTOB BOOPOAA M Kucaoposa (B BHCIEM coleo6pasHoM OKHCIe),
COOCOOHBIX NPHUCOEAMHATHLCA K OJIEGMEHTY, paBHgerca 8 (maupumep,
SH? m SO3, PH? m P20°), 2) koam4ecTBO aTOMOB KHCJIOPOAA B BEICIICM
coneobpasHoM rujpaTe pasuserca 4 (mampmmep, HCIO4, H2S04,
H3PO*) m, kak ciefcTBre ABYX HpPegEIYyIIAX BHIBOAOB, 3) HamboJbmee
KOJHMYeCTBO BOOPOAA B COJMe00pa3HBIX THApATaX OKHECIOB He IIPeBOC-
XOMUT KOIMYecTBAa BOJOPOJA B BOJOPOLHOM COEJIMHEHMH TOTO JKe dje-
MeHTa, eCid OH o6pasyeT ¢ BoOgoOpomoM rasooGpasmoe Bemectso RH”.

Orciona owesmgmo: 1) uro smement R, patomuit, mampumep, Kax
asor, RH3 m R20° uan Boo6me RX? m RX5, ne o6pasyer coneo6pasHoro
rugpata R(OH)?, xora naer R(OH)3; 2) gto maxe Brcmas ¢opma rappa-
ToB RH"O% mMo)keT TepATh 4acTh BOABL W [OaBaTh HeNoLHble 2udpamet,
KakoBH, mHampumep, mia PH30‘=PO(OH)3?; P?H*0’=|PO(HO)?|*0

n PO2?(OH) m 3) uro $opMBl HOPMAJBHHX aMMRAYHKHX COJIeH, OTBEUAIO-
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mMEX JJIEMEHTY, NOJKHH COOTBETCTBOBATH ImMapaTaM, MM O00pa3yemsiM,
a CIe0BATEIBHO, MOTYT COJEepP/KaTh KHCIOPON CBEPX TOro, KOTOPHIR
cBAsEBaeT aMmMonmii ¢ R, kak, manpramep, 8 NO2(ONH4), SO?(OH)(ONHY),
CO(OH)(ONH*%), CO(ONH4%?, COH(ONH* = r. mn. .

Taxme aMMuauHBle COEWHEHUs, TepHAA BOAY, MAOT aMHAH o HHUT-
punil. Ecam moteps Bopgel orpammimeaeTcs mepexomom ocratrka ONH*
B NH2, To monygatorca ammgsl; sanpmmep, dopmammy CO(NH2)H otse-
gaeT mypasbmHoammmaunoir comm CO(ONH4)H.

Ecan xmciopom ® BOmOpON BHAENATCA B BHAE BONH M3 CaMAX
aMEIOB, 9YTO MOKET OHTH TOABLKO B BHIIIEYIOMAHYTHIX AMMUAYHBIX
colAx, comepyKamux W30HTOdecTBylommil  K@caopon  (Hampmmep,
NO20ONH* m 1. 1.), To o6pasyiorca wumpuast. Tak, a3oTHOH KucaoTe
orseuaer saTpma NON, manm sakuck asora N20, a mypassmaoit — CNH,
WO CHHWIBbHASA KHACIOTAa, W BOOOmE KAPGOKCHIBHHEM COEIUHEHUAM
RCOOH otsegator amugut RCONH? m mmrpmant RCN, miam cmmeponm-
crele  coeguuEeHusA. COOTBETCTBEHHO KUCHOM CepHOAMMHUAYHOW COJIM
SO?0HONH?*, ammp 6ymer comep:kars SO20OHNH?, a mmrpma SO?2HN,
I OPHATOM BO3MOKHO kmaTth asa m3omepa: SO?HN, B KoTOpOM BOmOPOX
yIpaBiasgeTca WM YAePIKABAeTCS a30TOM, T. €. BXONMT B BHOe aMmuad-
moro octatka NH, m apyroit SO(OH)N, B K0oTOPOM BOmOPOJ COMEPIKATCA
B BHJIe BOJAHOrO OCTaTKa *.

[509] Tax xax HATPMIAB IPOMCXOMAT IPe3 ABYKPATHYIO MOTEPIO YACTHUIL
BOJEl, TO OHH CHOCOOHH: 1) mpumcoenuHATH K ceGe ABYKPATHO pas3imy-
HEle MHEE YaCTHOH, 2) B3aWMHO COGNMHATHCA H 3) IOJAMEpPH30BATHCA
B [BYy- W TPHIOJMMEpPH; HANPEMepP, HHATPWIY YrOABHON KACIOTHL
(mmamosoit  kmcaore) CHON  orewaer C3H303N® — mmamyposas
KACIOTA.

OueBuaHO, 9TO, HA3HBAS HOJHEIMA FAPATAMH TOILKO TaKWe, B KOTO-
pHX, KpoMe JAHHOTO 3JIeMeHTa, COJAePIKATCS NHMIb THIPOKCHI, HANpPH-

* XoTa s NPUHYKMeH, 3a HegOCTaTKOM APYTHX cIOCOG0B BHIpasKeHMHA, TOBOPHTH
© CBA3H 2JIEMEHTOB, HO NIOHMMAI0 ee He B OGKHYHOM CTaTUI6CKOM CMEICIE B3TOTO CJI0Ba,
a B TOM AMHAMHYECKOM, KOTODHIi NHTaJCA BHpPa3uUTh B CBOEM, YyIOMAHYTOM BhINIe,
nospoHCKOM YreHuHH: «I[ONEITKA NPUNOX{eHNA K XUMAA OJHOTO N3 HAadaJ ecTeCTBeHHOMH
¢unocopmu Hriotoma», 1889 r.
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smep Na(OH), Ti(OH)* u 1. 1., MOXHO XIaTh HATPAJIOB JANb i HEIOJ-
HHX ragparos, nanpmmep SO?(OH)?, PO(OH)® n r. m.

Tak kark ammpul paBeH ragpatam +NH3—H20, To ogueBummo, dTO
ME)KIy IPAMEM IPACOENXHEHAEM aMMAAKa W BOJH JOJKHA OHTH aHAIO0-
IAsA U SKBABAJEHTHOCTh. A IOTOMY IIpAMEIe COGQMHEHHWA C aMMHAaKOM,
B CYI[HOCTH, IPOUCXONAT LOJ BIMSHAEM CHJ, OPOM3BONAMAX I'HPATHL,
I [JOKHEL o0najaTh IpumsHAKamMu amunoB. Eciam cepHsblit amrmppmpn
SO® coegunsercsa ¢ aMmmMrarKoM, o6pasysa aMUHEE COEIUHEHAA, TO 10H00-
HEIH )Ke XapaKTep AOJKHO IIPUINCATH COENWHEHNAM COJIed ¢ aMMHUAKOM,
YTO W NOATBEPIKOAETCA . HE TONBKO HAN KOOAIbTHAKAMA H CXONHHKIMHA
€ HAMH COJIAMMA, HO Ja’Ke M HAaJ IPAMKM DOTVIOIEHNEM aMMHAKA MHOIMMHA
consimu, panpamep CaCl?, CuSO% m 1. m. A rak kak CuSO* mormomaer
SNH?3, nogo6mo Tomy rak coeguusgerca ¢ SH20, 1o B aToM (m MHOrEX
IPYrEX) OpEMepe BHUJHO € KOJMYECTBEHHON CTOPOHH HOATEEDIKACHEE
BHIIIEYK23aHHOTO COOTBETCTBHA MEKIY AMMHUAYHKIMA W BOJHHIMA CO-

enunennamn.g

Bce atm moraTHA * HE0OXOQMMO NPMHATH BO BHAMAaHMe, 9TOOH IIpe-
cTasienme 00 aszoTmcToBomopommoil Kucmore N3H BmicTymmimo ¢ ode-
BUAHOCTHIO. JJIsi 9TOr0 MOJIKHO Lpekie Bcero o0paTUThCA K aMMmad-
HEM COGJWHEHAAM a30THOM KHCIOTH KaK MCXONHHM. A 4TOGH BCe OTHO-
meHAs BHOUIM (ojee HAIMANHEIMH, S H30HQy U3 AaHTAAPHIOB a30THOM
u dochopHOH KUCIOT.

Taxr xar asor m gocop mator NH2 m PH?, 1o Bucmme rugpatsi, g
HAX BO3MOKHHE, CYTh:

mera: N?OSH?0 n P20°H20 =2PO(OH)® — 2H?0,
mupo: N20°2H20 n P?052H?0 =2PO(OH)®* — H?0 un
opto: N20°3H20 m P2053H20 = 2PO(OH)3.

[510] Ionnste sxe ragparth, kax N205H20=2N(OH)?, oTHOCATCA YyiKe
K Pa3psARy TeX HeCTOMKUX CoeMHEHU T, KOTOPEE OOKHKHOBEHHO CINTAIOTCH

* OHEM pasBmBaloTcs moApoGHee B «OCHOBaX XHMHUHU» — BO BCeX H3JaHHAX.
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mpocto pactBopamm *. Jlna a30THON KUCIOTHL CIONA K€ OTHOCATCA OPTO-
U OAPOruApaTH, X0TA Aaa $ochopHON OHM MABHO M3BECTHH KaK OTAEIb-
HEle BemECTBA M NPH3HAIOTCH CAMOCTOATENBHHIMM THUAPATAMEH BCJEJl-
CTBHE CYMECTBOBAHUA COOTBETCTBEHHBIX cojeil. Ho Tak Kak B OCHOBHEIX
COJAX PTYTH W CBUHNA ** BujgHa CKJIOHHOCTh a30THOH KHCIOTH JaBaTh
OPTOCOJIA, TO B OTCYTCTBHEHM CIOCOGOB JI€rKOIrO IOJNY4eHHMA COeIAHEHMI,
nopo6rex PO(OH)(ONa)(ONa), mns a30THOH KACIOTH AOYKHO BHIETH
omHYy U3 Tex ocoGemHOCcTel, oTnmuatommux N ot P, KoTopasa mposBiaseTcs
B cpaBHATeNbHO# npogHoctm P20° m NH?® nporusy N20° m PHS.
A moTtoMmy miIg a30THOM KACIOTH MOYKHO 3KIAaTh, KPOMe MeTaaMMUA4YHOM
mam oO0BKEOBEeHHOH asorHoammmaunoil conm NO*(ONH?Y), eme m nmpo-
¥ OPTOAMMHAYHHIX COJIed WMJIM JBY- A TPAAMMOHMEBHIX COeJAHEHAH
NO(OH)(NH%0O)2 @ NO(ONH*)® n oTseyarommx uM, 9pe3 IOTEPIO BOMHL,
aMugHRX win Oe3pomHO-amMmuaunbix coepmuennii: NO?(ONH4)NH® u
NO?(ONH*)2NHS3. Tak, nocmennee m3 HAX ecThb oprocoab NO(ONH*)3,
anmennaa Bopukl. O6a ykasammble 0Ge3BOMHO-aMMUAYHEIE COENUHEHHA
neiicteaTensHo m3BecTHH. Ux omucan [laiiepe (Diwers) B 1872 r.
7 CYeJ] 33 PACTBOPH, B KOTOPHIX IPOABMIACH CKIOHHOCTh a30THOAMMHAAY-
HOH cosiM CKMKATh CyXoil ammmakr ***, a B caemywomem roany Payasp
(Roull) mnoxasam, 4TO HPOMCXOAAMAA FKANKOCTH MMEET OIpPeeseHHHI
cocra NO*(NH*O)2NH? m gro oma or —10° mo -+28° pacmapaercs,
mepexoisA B TBephoe, Takme onpeneinennoe coeqmaenne NO2(ONH4)NHS3,
C CBOEHl CTOPOHE CHOCOGHOE IIPE HATPEBAHMHA JIETKO IUCCOIMUPOBATH,
BHenAa ammuak. Tem He Menee o6a coeguuenns ¢ 2NH?® u ¢ NH2 meco-
MHEHHO [OJ)KHO NPA3HATH KAaK OYeHb XapaKTepPHEE H OTHENBHO Cymie-

* B mMoeMm couunennu «/ccaen0oBaEme BOGHHX PacTBOPOB IO YAEJIbHOMY Becy»
(1887, crp. 361) noxasano, 9T0 HEIHE, HOKA HET (OJIee TOTHEIX ONpPefede U yaeabHEX
BECOB a30THOH KHCJIOTH, NOKHO IPH3HATHL HA OCHOBAHAW H3MEHEHUA ILUIOTHOCTH
pacTBopoB cymecTBoBarne ruapara HNO3 . 2H20, koTopmii ¥ ecTb He YTO HHOE,
kak N(OH)5 mnum N205 . 5H20.

*% «OcHOBH xumum», 5-e¢ usg., 1889, crp. 483 m 549.

*%% Y10 ONUH U3 MHOTHX HUCTOPUYECKU IOYIUTENbLHHIX IPUMEPOB, AOKa3HI-~
BAIOMUX, 9TO MeXKJY PacTBOPAaMd U ONpefeIeHHHMH COeJNHEHUSAMY XUMUKY NOHHHEe
IC/TAIT JHAIL MCKYCCTBEHHOE pa3fielieHne, a OCHOBHOI'O Pa3jNdns HeT.
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cTByIomue (aMEIOMONOOHEE) ONpeeieHHEe COeMHEHNs, 0KATATh KOTO-
PEEe caegyeT MO CMEICAY BHIIEH3IOKEHHHX 0606mennit *.

[511] A rax Kak 3Th O)KmmaeMEle W CYIECTBYIOMUE COEOAHEHAS, OTBE-
Jaomue HemoJHKM ragparam (opro-, MeTa-nnnpo—g) a30THOH KACIOTH,
Cy[A OO BHIMECKAa3aHHOMY, HO/YKHH HOCHTH B HEKOTOPOM OTHOIIEHUH
aMugHBI XapakTep **, To HOMKHO KIATh W HATPHIOB, UM COOTBET-
CTBYOINAX, IPOUCXONAMAX Ipe3 AalbHeilmywo motepo Bogu. Ilpm mom-
HOM BBIICJCHUH €e 3JIeMEHTOB HPOM30MIYT:

n3 NH*NO3? —2H20 antprma N20,
» NH*NONH3 — 3H20 » N°H,
» NH!NO32NH? — 3H20 » N¢H*,

IlepBoe m3 aTUX BeImECTB €CTH JABHO M3BECTHAA 3aKHMCh as0Ta, a ABa
ApYyrux HeHe monydensl Hyprmycom B Buie a3oTHCTOBOOPOIHOM KIC-
gorel N3H m ee ammmaunoit comm N3NH4.

Bripasms mpepmosaraeMoe MHOIO OTHOIICHME MEKAY TEJIaMH, OTKDPHI-
teiMr KypumycoM, 1 BO33peRMAMHE, IPOBOAMMEIMA MHOK PANOM C NEpPHAO-
IUYeCKUM 3aKOHOM, M [OKAa3aB OTHOIIEHHE, B KOTOPOM BHOBBH OTKpH-
THE BEMmECTBA CTOAT K APYTAM a30THCTHIM COCAMHEHMAM, CUATAI0 HeoO-
XOAMBIM OCTAHOBHTHCH 3aTEM Ha CBOMCTBAX a30THCTOBOJOPOTHON KHC—
JIOTHl, IPECTABIAIIAX, Ha NePBH B3IIAJ, MHOTO HEOKMZAHHOTO, HO,
ONHAKO, MOTYMWX AOCTATOYHO OGBACHATHCA HA OCHOBAHWM BHINIEH3JIO-
JKeHHHX IIPeJICTABIGHMIA ***,

* Ilopo6HO TOMy Kak o6pacHAerca npucoegunaerme NH3 K azorHOAMMUATHOM
COJNM, MOJKHO HOHATH ¥ MHOKeCTBO JDPYTHUX ciydaeB npacoepunernsa NH3 k conam o
naske OOBACHUTH PA3IUIHYIO CTelleHb OPOYHOCTU IOROOHHX coepuHeHHi. CooGpaske-
HAA 9TH 3aCTABIAIOT UCKATh AMAHHX pPeaKOuili B TeX MEOTOYHCICHHHX COe[HHEHUAX,
KOTODHIe M3BECTHHl MEMKIY COJNAME H aMMHAKOM.
** (QopMysaMH 3TO MOKHO BHpA3UTh, HANPEMEp MAJIA ' OPTOCOeTUHEHMS
(c 2NH3), Bupgenss rpynos (NH2), rak: NO?(ONH4)2NH3=NO(ONH*)(ONH4)(NH?),
OmEOAaMMEAYHOE COefUHeHNe, ecIHm ero (GopMyry He yABamBaThL (AIA COOTBETCTBHUS
¢ nmpoconsio), 6ymer NO2(ONH4)NH3=NO(ONH*%)(OH)(NH?2), m ecim omHa cmpa-
BeUIMBa, TO AOKHO xaaTe coxeir NO(ONH4)(OM)(NH2)=MNOS2NH3 n o6paso-
BaHAA STHJOBHX, aNeTUJIOBHX K TOMY IIOJOOHEIX COOTBETCTBEHHHIX IIPOM3BOJHHIX.
*** 3 ogHOM M3 MOUX HeOmyOJUKOBAHHHX 3aIMCOK, oTHOCAmMHUXCA K 1871 umn
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Jns 00bsicHEHN A IPEsKIe BCETO TOKHO 00PaTATh BHAMaHme Ha [012]
KOJIWYEeCTBeHHYI0 CTOPOHY IIpeaMeTa, T. €. Ha TO, 9TO aMHAOH M HAUTPAIHL
OPOMCXOAAT N3 AMMHAAYHHX COJell, a B HAX JOJKHO IPA3HATH AMMOHHANA —
-c ero 4 aromamm Bomopona. IlosromMy moiskmo mymarh, 9TO jgBa M3 HAX
BHIENATCA B BAME BOOH OpH 00pa30BaHUM aMAIOB. & [BA OCTAJIbHEE —
Opy palbHedmell motepe BOAH, T. €. IIPH HepeXoie aMANOB B HUTPHJIHL.

A moTomy: mpocTeilmmee mpeACTAaBIGHEe O MHEPeXoqe AMMHATHBIX
<coliel B aMHEAR M HATPUJIH IOJYIaeTCA B TOM €CTeCTBEHHOM IPENIOoJIO-
JKeHAd, 49TO BHENAOmMAACA Boxa o6pasyercs mpeie BCero Ha CYeT
BOJOPO/Ia AMMOHHA H KHCIOpPOJAa TOL0 BOXHOTO OCTATKA, KOTOPHIA mas
MOBOJ| K MPOHMCXOKIEHAI0 aMMHAYHON COAM. AMUIH KHCIOT BCE TAKOBHL.
Hanpumep, ecim oprammdeckas KMCIOTAa HOPEACTABISAET COCTAB:

RCOOH,
TO e AMMUAYHAA COJIb €CTh:
RCOONH?,
a ee aMmj [JOJKEH BHIPa)KaThCA (IPeACTaBIATH CTPOEHUE):
RCONH?.

Ho xorpma BEmeauiIcsa KHCIOPOH, OHBIIMA B UAPOKCANE, TOINA Halb-
Hellmee BHEJEHAe BONE He MOKET COBepIIAThCA HWHAYE, KAK HA CYOT
BOIOPOja aMMHMAYHOTO OCTATKA W HA CUET KUCIOPOAA, COMEPIKAIMErocs
B KUCIOTHOM ocTaTKe. TaK, Ais BHIENPABEJEHHOTO NPEMepPA OpPrand-
YeCKUX KHACJIOT MpeBpamieHre aMufa B HUTPHI MOMKET IIPOUCXOIUTD
TOnbKO Ha cueT oOpasoBammsa Boan u3 NH? u CO, a moromMy HAUTpmIH
TAKMX KUCIOT MMEIOT CTPOGHAE CAHEDPOAUCTHX COeNAHEHMNA:

RCN,

1872 r., BupasuB cocraBut N3H m N4H%, s npamo mpegmonaoKmi, 9T0, ecad Teja
9TH MOTYT CYIecTBOBAaTL W He GyIyT HOJMMepPH30BAaThCH, OHU OYHyT KHCIOTOK M
<0610, KoTopad po/vkHa (Kak CNONH*) m3omepusoBaThCA ¥ MepeXOUTh B CUMMeT-
pmunsii amug NNH2NH2N (mogo6urlit MmogeBrHe). HeoxugagaOCTh cOCTaBa H Majaas
BEPOATHOCTh IIPOYHOTO CYIIOCTBOBAUHA IIPEJBHIGHHKIX COeIUHEHMH BMecTe C [py-
TUMU IpeIMeTaM:, KOTOPHME A OhLI TOTKA 3aHAT, yAep:Kald MeHA OT IMyONmKanum
MOHUX THIOTETAYeCKUX COOOpaKeHMil, HATL KOTOPHX A HHHE X c006man, X0TA 3HAIO,
910 post factum omm He mMelOT TOrO 3HAYeHUsA, KaKOe MOIyim OH HOJYYUTH HHHE,
ecnm Obl OnJIM HamedaTadsl B 70-X ropax.
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970, KaK M3BECTHO, W ompaBfuBaeTcA ounToM. Ilpmmaras ata cooGpaske-
HEA K O00pa30BAHHI0 a30THCTOBOMOPOMHON KHACIOTH, MOJMHO H3I0NTH
M3 OpPTOA30THOM KHACIOTHL:

NO(OH)(OH)(OH)
¥ W3 OTBedalome# efl AByaMMHAYHON COJIM:
NO(OH)(ONH*)(ONH?Y),

Kotopas, Tepas 4H?0, mact, cynAa mo BHmeyKa3aHHOMY, BOLY Ha C4eT
BCETO COAEPHKAMErocA KACIOPO#A M Ha CYeT BOMOPOAA aMMOHMHA, TO eCTh

MPOM30HeT:
NHNN,

B KOTOPOM 2 a30Ta OCTAIMCH OT AMMHAKA U TOJABKO 1 aToM asora oT asor-
'HOU KHCIOTH, a BOOPOA NpEHAIe;KuT daeMen[513]raM oproasoTHO# Kuc-
sotu*. VI3 aTOTO y’MKe CieqyeT, 9TO OCTABUIMIICA BOMOPOJ MOJKEH HMETh
TaKoif jKe XapaKTep, KaK B KACIOTaX, a He TAKOH, KAK B aMMAaKe. A Tak
HKaK, CY/IA II0 SHe PrAYeCKEM KHUCIOTHHM CBOMCTBAM as30THOH W a30THCTOHR
KmcJa0T (CPaBHUTENBHO, HAIIPAME,C YIVIEKUCI0TOIO), M [asKe CYAA IO MECTY
a30Ta B NePUOAMYECKOH CHCTeMe B3JIeMeHTOB, MOMKHO CYHTATH Aa30T
Golee KHCIOTHHIM JJIEMEHTOM, 4eM yriepom, To coeguaenme N3H
IIOJIKHO WMeTh SICHO KHCIOTHHI XapakTep, OYAydYA HATPUIOM. ITO
3aKII0YeHNe BHTEKAeT U3 TOTO0, 9TO KHCIOTHHIHA XapaKTep CBOUCTBeHEH
HATPUWIY MYPaBbUHON KHCIOTH, T. €. CAHMIBHOW KHCJIOTe, XOTA OCTAaB-
muiica B Hell BOXOPOX He TOINBKO He 3aMEHWM B MYDaBbAHOH KHUCIOTE
MeTajljlaMi, HO M HAXOAHTCA B HATPUJIE B COEAHEHMH HE TOJIHKO C a30-
TOM, HO M C MeHee KHCJIOTHHIM aTOMOM YIJIepoAa CHHMIBHON KHCIOTH

* [lo rumorese CTPYKTYPHCTOB, CTDPOEHHMe Aa30THCTOBOJOPONHOM KHCIOTHI,
B YKa3aHAOM CMEHICJIe, MOKeT GHITH BHIPAKeHO, NPWHAB OJUH U3 BXOAAMAX aTOMOB
2a30Ta NATHATOMHEKIM I cBA3aEAKM ¢ H m 2N cBOMME OATHIO CPOJICTBAMH, a 06a [pyTue
ATOMH a30Ta — TPEXaTOMHHIMU M CBASAHHEIMA MeMLy COGOK OJHUM CPOACTBOM.
Eme npome, HO CTOJb e TUIIOTETUYHO, MOKHO IIPeJCTABUTEL OAMH aTOM TPeXaTOMHEIM
7 yaepmusaiomum kak H, Tax m 2N cBouMH cpojcTBaMm, OpUHAMAA, YTO ITH ABA
230Ta OJHOATOMHEI, KaK B 3akucu azora N20. 9To mocieaHee mpegcTaBieHue BHPA3UT
Ty 6aH30CTL, KaKasg CyIeCTByeT MeKIy B3aKHChI0 a30Ta H a30THCTOBOJOPORHOIO
xucaoroo, Tak Kak NH3-+N20=H20-NHN2.
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CNH. Bogopox npmo6pen B8 CNH cna6orucioTHbII XapaKkTep, 09eBHIHO:
moj BIASHAEM a30Ta M yIriepofa Kak KHCJIOTHEIX ajaeMeHToB *. Bopmo-
pox, ke Aa30THCTOBOMOPOMHOM KMCJIOTHI, OYAy4d CBA3AHHBIM TOJBKO:
¢ TaKWM ABHO KHUCIOTHBIM 3JIEMEHTOM, KaKOB a30T, HOJUKEH NpuobpecTu
CBOMCTBO 3aMEHATHCS MeTajjaMu eme B OoJibmieil Mepe, 4eM BOXOPO,
CHUHMJIBHOM KUCIOTH, T. e. Te0 N3H momxHO mMeTh XapaKTep KUCIOTH.
Bonee sacamiit, wem musa yriepona, KHCIOTHHI XapaKTep asoTa BHAEH
TaKske B ToM, 4To Bomopon B NHS3 merue, wem B CH* unm C2HE, 3ame-
HAETCA HIPAMO MeTANNaMH, HalpAMep HATpHEM, YTO 3aBUCAT, IIOMHMO:
BCEro MHOro, OT PasjIMYAsA mpupomH azoTa m [014] yraeponma, Kak 31O I
BEIPAKAETCA WX IIOJOMKEHWEM B MePHORUIECKON CHCTeMe 3JIeMEeHTOB.

Taxkum o6pasoM, fBHO KuciaotHuit xapaktep N3H Mmme kasxercs
HAaCTONBKO JKe IMOHATHHM, KaK M KACIOTHHIA XapaKTep CUHMIBHOM KHC-
JIOTBI, XOTSA 00a 9TH BemECTBA CYTh HATPHJHL.

Ho ecau a30oTmcTOBOMOPOMHAS KUCIOTA €CTh HATPHI, MOJOOHO cHHe-
POMMCTHIM COEAMHEHHMAM, TO [IA Hee JNONIKHO KOATh MHOTMX JAPYrux
ocoOeHHOCTE!, Gojee MIM MeHee OOCIEJOBAHHHX NJMA CHHEPOJUCTHX
coequHeHAMN. A TaK KaK HEKOTOPHE M3 OTHOMEHUI 3TOr0 poja [0 CHX
LOP A a30TUCTOBOOPOMHONR KUCIOTH eIie He MCHBITHBAIACE, TO A CUA-
Tao He 0ecII0Je3HHM — XOTA BCKOJIb3bh,— OCTAHOBATHCA HA TAKMX, KOTO-
pHle, - II0 MOeMy MHEHHIO, MOTYT B (OoibImeil mim MeHbIIEl Mepe OKa-
3aThCA NpU HaJbHedmedl pa3paboTKe BeIECTB, OTKPHITHX Kypuuycom.

CHHEPONUCTEIM COENAHEHWSIM 0CcO00 CBONCTBEHHH TpU IpuMeda-
TONBHLIX KadecTBa: 1) monmmepusamusa (mampmmep, oGpasoBaHmMe Iua-
HYPOBO#l KHMCIOTHI, TBEPAOTO XJOPHCTOTO CHHEPOZA U T. 1L.), 2) cmoco6-
HOCTH [AaBaTh CIOKHEE COeAuHEHAs (Hampumep, o6pasoBaHMe CTOMKEX
nBoitaeix coneit, kak K4FeCSN®)m 3) usomepmsamus (Hampumep, mepe-

* Jlaske B YIIeBOfOPOAAaX, COAEPKAMUX MAlIO BOZOPOAA, HaIpEMep, B ameTH~
JleHe, ABHO, 9TO YIJIePO HMeeT XOTA CcIa0hlil, HO ABHHIN KUCJOTHHI XapaKrep, IO~
TOMY 9TO BOTODPOJ TAKAX YIVIeBOZOPOAOB 3aMecTuM MeTaidaamd. CBA3b jke aleTHIeHA
¢ CNH Bo MHOTUX OTHOIIEHUAX HeCOMHeHHa. CBepX TOTO, U3BECTHO, IO HCCIEOBAHUAM
JI. H. Ilmmkxosa, aro mEurpodopm, mam TpurUTpoMeran CH(NO?)3, obmamaer pes-
KUMH KUCJOTHRIMA CBOICTBaMM, 3aBHCAMUMYU, OI€BUIAHO, OT COHEpIKAaHMS CTONIb KUC~
JOTHHX 31eMeHTOB, Kak NO? m C, EMTporpynma @ yTiepof.

butauorexa “Pynnsepc”



L. Heonpedesennvie u moaekyaapmsle coedumneHun 157

XOji MMAHOBOAMMHAYHON CONM B MOYEBMHY H T. I.), KOTOPHE [0JT06
BpeMA CHY)KAJIMA TpPeIMeTOM, YCIOKHABIIAM H3YICHHME STAX COeguHE-
HEil, W GONBIIMHCTBO KOTOPHX HaIepej IPeIyCMATPABAeTCSI H3 TOTO,
YTO CUHEPONHUCTHIE COGJWHEHAS CYTh BEI[ECTBA, MOTymue IPOHCXONATH
Ypes mOTepi0 BOOH M3 aMMHMAdYHHKX cosedl m Bomnl. Tak, mampmmep, cmo-
€00HOCTH [aBATh IOJAMEPH H CIOKHBIE COJA [OJIKHA OHTH MOHAMAaeMa
KaK CKIOHHOCTh NPHCOENMHATH HHEE 4YacTHOh B3aMeH TeX YacThl,
BOMbl, KOTOPHE OTIENHIACH NMpPA OOPA30BAHHU CHHEPOJACTHX COENH-
HeHui.

Ilogo6HEe 3TUM CBOHCTBA, — KOHEYHO, ¢ HEKOTODHIMH CBOEOGpas-
HBHIMA YKIOHEHHAMM, — JOJKHEL BCTpeYaTbCAd B HHATPAJIAX a30THOHR
KHCJIOTH WM B COSOAHEHUAX, OTKPHTHX HypnmycoMm, ecim OHA CyTh
HATPUIB, KaK MOKHO AyMaTh, CyAsA IO BceMy BHIIEH3I0KEHHOMY.

Jna mpmMepa yKaky HA TO, 9TO aMMHAYHAA COJIb a30TACTOBOIOPOJ-
moit kucaotel NSNH? kak ABHO HeCUMMeTpPHYECKOe Tello, 0TIacTu IOom00-
HOoe mnmanosoammmawnoir coam CNONH¢4, momo6HO 9TO#l mocaenHei,
Jerko mepexopsameit B mMoueBmHy (NH2)CO(NH?), BeposaTHO B HEKOTO-
PHIX yciaoBuAX (HampuMep, IpA HATPeBAHAW PAacTBOpa) OymeT mepexo-
muth B cmvMerpmueckmit amuxy NNH2NH2N, oTsewaromuii oproTpexme-
TAJIMIeCKORX COJIH:

NO(ONH*)(ONH*)(ONH?Y),

[515] Morymieit marh aMUmOHUTPHI:

N(NH2)(NH2)N.

CTonp Ke jKeJaTelbHO HCHOHITAHWE IBOUHHIX COJEHd a30THCTOBOLO-
POLHO! KACIOTH, TeM Goiee, 9TO o6mmil XapaKkTep (Hampumep, HepPacTBO-
PUMOCTH cepeOpPAHON colm) Colell TOM KUCIOTH HANOMUHAET CBOWCTBA
‘CUHePOJMCTHX MeTamaoB. KEcau DpencraBuM, Hanpumep, d9To o6Gpa-
3yeTcs [BOHAA CONb jKeie3a M KajluA, TO OHA, BEPOATHO, AACT PAL
XapaKTePUCTAYECKN OKPAIEHHRX COJell, MOJOOHHIX YKeJe3UCTOCHHE PO-
OUCTHIM, B B TO jKe BpeMA DA TeJd, OTBEYAKIUX OepIHMHCKOM 1a3ypu
Fe"N®", momkeHCTBYIOImZX, €CIW OHHA HpPOU30WAYT, 06JanaTh IpEMe-
9aTeJIbHOI0 B3PHIBIATOI0 CIOCOGHOCTHIO B CYXOM COCTOSAHMUM.
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«  Yro e KacaeTCA q0 CHOCOOHOCTH K IOJMMePH3aIAN a30THCTOBOO-
POJHON KHUCIOTH H ee IPOW3BONHEIX, TO MOKHO CYATATh, 9TO OHA YIKe
BHPasWIach B aHAJIOTMIECKUX coequHeHMAX ¢ocdopa B ABHOU cTemeHn.
IT0 HaxomHTCA, BePOATHO, B CBA3M C TeM, 4T0 docdop, Oyayduu anamorom
a30Ta, Jerde, 4eM OH, HOJMMEPHA3YyeTCA, KaK BHIAM HE TOJbKO B BHIO-
I3MEHeHNAX OOHKHOBEHHOTO M KpacHoro d¢ocdopa, HO m B TOM, 4TO
gactnma mapoB ¢ocdopa, mazke OPA OYeHB BEICOKAX TeMmepaTypax,
comepxut P4, a me maet P?, Torga Kak a3oT m3BecTeH [0 CAX HmOP TOIBKO:
B coctogamm N2. B camoM pgeme, momo0HO ToMy Kak Xiopodocdammp
ob6magaer mwiotHocThio mapa (I'mamcTom, Bmxemprayc), ykasmBaomer
Ha vactuny yrpoeanyio P3N3Clé, trak m dochaM, BepoATHO, €CTH mONH~
mep (PHN2)”, a me Gamxallmuil aHAIOr a30THCTOBOJOPOLHON KUCIOTEHL,
XOTS W COCTAaBIIeH CXOQHO ¢ Helo, m6o comep:xut PHN? *,

Bo BcaxoMm caydae panbHeimee H3ydeHHme a30TUCTOBOMOPOXHONR
KUCJIIOTH H €€ IPOM3BOJHHIX MOJKHO BHECTHM B COBPeMeHHHII 3amac
CBEJieHAH O IpHpoJe a30Ta W ero COeOUHEHHMI CTOJIb MHOTO YSACHEHHA,
49T0 jKelxarTeabHO, YTOOH 9TOT mpejaMeT ORUI paspaboraH B mOLPOGHO—
CTHX, M Hamo I[ojaraTh, 9T0 OH OygeT MHOTO COfeficTBOBAThH malbHEi—
mMmuM ycmexaM BceX XUMWYECKAX CBegeHHMid.

C.-ITerep6ypr, 27 oxrabpa 1890 r.

(HPDPXO, me XXII, evin. 6, 1890, 4e Tumuue., omd. 1,
cmp. 506—5615).

* PaccMOTpeHMe COCTaBa U CBOiicTB pochaMa B yKa3aHHOM 3/iech CMHICIe, JaHHOe:
MEOI0 B «OcHOBax xuMmmu» (¢ 1-TO0 H3QaHUA), MOCIYKUIO €CTECTBEHHHIM HOBOJOMK
® Tomy npeaBuperuio NHN2, o xoropoM s Bhme yHOM}IHyJI.g
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(A3 PABOT O TEILJIOEMKOCTHU 1 INOJUMEPU3ATINII
B CBA3N C IIEPUOJUYECKNM 3AKOHOM}

(1869—1871 ee.)

im

0 3AKOHE TEIJIOEMKOCTH
1 0 CIOKHOCTH YITOJbHOA YACTHIIBI *

[28] CBemermAa 0 TemmoeMKOCTH XMMUYeCKMX COeMHEHMI, OKa3aB--
muye CTONb-MHOTO BayKHBIX 3aCIAyT B IPMMEHEHNHA K XMMWAM, B HAaCTOAIIEM
COCTOHMM IIPEeAMeTa MpPEeACTaBIAAITCA Hauboixee 3amyTaHHHMHE, dYeM
Korga-n1mbo. ATOMHAs TEILIOEMKOCTh ra3006pasHBIX HMPOCTHX TeJ OKa-
3hBaeTcA paBHOW 3,4 **; nua GoNbMMHCTBA TBEPAHX IPOCTHX TeJ
oHa oKono 6,4, nuA APYrEX OHA MeHbIIe, [JIA CIOKHHX TeJI OHAa IOJie-
JKAT Pa3H000pasHHM HM3MEHEHHAM. OTO 3aCTABWIQ Jaj)ke TAKAX HCCIe-
nosareneil, kak Pesbo m Komm, orpm[29]mars o6mHOCTP 3aKOHA.
Hrononra m Iltm, KoTopmit mpmBes, opHAKO, K COBePIIEHHO NIPAaBHIb-
HBEIM 3aKJIIOYeHNAM B CyMAeHEE o0 aTOMHOM Bece, IOTOMY 4dYTO TakK:
Ha3piBaeMble TePMUYECKMe SKBHUBAJEHTH, OCHOBAHHHE HA OIpeeleHHH
TeIJI0eMKOCTH, OHNPAaBHalHCh M3ydeHHMeM H30MOpPHU3Ma, MIOTHOCTH Ia--
POB M XNMWYeCKAX H3MEHEHHI, a MOTOMY M HPUMEHAIOTCA B HacTOAMmEee
BpeMA BceMU XuMAKamMa. A Me:kuy Tem HKoOII CKIOHEH cUATATH 3aKOH
JI107I0Hra COBEPIMIEHHO CIydYailHKM W IpH3HAET, 9TO ATOMHAA TeIIoeM--

KOCTh 3JIeMEeHTOB BeChbMa pasHO00pa3sHO MEHAETCA C HX IpEpPopolo **¥,
* Us naboparopuu C.-Ilerep6yprckoro yHnBepcuTeTa.g
** IIpuBENMasn Jiia BequduHH Beca atoMa H=1, a gna TemnoeMKocTH Bogy=1;
IJ1A Ta30B Be3Je B3ATA TeINTOEMKOCTSH IIPU MOCTOAHHOM JaBleHHM, OTHECEHHAsd K ey~
HHLOe Beca.
*#% Bce-raku HKomm mpusmaer, uTo aTOMHaf TemiI0eMKOCTH GOJBIIMHCTBA IIPO--
cThX Ten=6,4, Ho maa S u P om mpumrmMaer ee=>5,4, gna F=35, gna O=4, pisc
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CBepX TOro, MOJKHO HANOMHHUTBH, YTO IOCJIE/OBATENM MeXaHMIeCKOH
TeOpuUM TeIia, MPAMEHASA W3BeCTHRIM 00pa3oM 3akoH [iomomra m Ilrm,
BHEIBOJAT HEPEJKO COBePIICHHO HEe COBMECTUMbIE ¢ XUMHYCCKAMHI Ipej-
CTABJIICHUAMA CY)KICGHAS O 9ACIe aTOMOB, 3aKJIIOYAIOIUXCA B CIOKHBIX
Tenax *. Beamy Takmx pasHopeumil, MHe Ka3aloch BeChbMa MOJE3HEIM
PacCMOTPETh BOIPOC O TEIJIOEMKOCTH B NPUMEHEHAA K COBPEeMEHHBIM
XVUMHA9IEeCKAM NOHATASAM H PYKOBOACTBYACHh IPEMMYINECTBOHHO IIOHA-
‘TAeM O YaCTAYHOM BeCe KaK O KOJHYEeCTBE BEI[eCTBA, BCTYNAWOIMEro
B XAMHAYECKWE DeaKOUi W OIPeHeJdomero (usmiecKdae CBOUCTBA TeJ.
BenenerBue atoro A crapajicA HAWTH 3aBACAMOCTb TEIJIOEMKOCTH OT
YaCTHYHOTO, a4 HE OT aTOMHOTO Beca, Kak 3To jexaior game Bcero. Ilo-
OHITKA 3TOTO pOfa HPHABOAAT K 3aKIIOYEHHAM, OOBACHAIIEM IpEMe-
HUMOCTHh 3akKoHa [[iomoHra K GOJBMUHCTBY HPOCTHIX TeJI HM RPUYUHY
TeX omcmynaenuil, KOTOPHE U3BeCTHH B dTOM OTHOMIEHUM. . .

[30] Haugem c rasoB xak BemecTs, Hanboldee IPOCTHX B (A3HICCKOM
OTHOIIEHWA WM IIPUTOM Jjierde APYTLEX HOABOJAMEIX II0J] HPEACTaBIEHHA
0 JacTUYHOM Bece, IOTOMY 4YTO [JIA ra30B W MAapOB YaCTAYHEE Beca 3a-
HUMAOT paBHHE O00BEMEL.

TennoeMKkocTs MOMKHO IPENCTABIATH B HACTOANEe BpeMs Kak
CyMMY TeX KOJHYeCTB TellJa, KOTOPHe TpPATATCA Ha HarpeBaHue
B COOCTBEHHOM CMBICHe W Ha BHYTPOHHIOI W BHEmHIOKW paborty,
OPOMCXOAAMYI0 OpH HarpeBaHmu. YacTUnsl rasoB, OTHAJEHHBIE APYT

Si=3,8, agma B=2,7, nna H=23, nqna C=1,8, Baxonsa TU TeOJOeMKOCTX Ha OCHO-
BaHUU BHICTABIEHHOTO MM 3aKOHA: TEIIOBMKOCTh YAaCTUOH CIOKHOTO Tejla pPaBHA
CyMMe aTOMHHIX TeIIOEMKOCTeil IIpOCTHIX Tel, ero o6pasyiomux. Cp. K o p p. An-
nalen d. Chemie u. Pharmacie, 1864, Supplementband III. ITpu6amKerrOCTE 3TOTO
3aKOHA BHJHA XOTA M3 ClIe[yHIIero npmmepa: TemiIoeMkoctu Ag=6,05, J=6,87,
Agl=14,48, Torna Kax cymma=12,92.8

* OcoGenEo A. Schmidt. Jahresbericht f. Chemie, 18—23. H i r n. The-
orie mécanique de la chaleur (1865), I — 328 (manpuMep, cBoGOJHEIT X7I0p Ccomep-
KHT 3 aToMa, a COENUHEHHHIA ¢ BogopogoM — 2). D u pr é. Théorie méc. de la
chal., 1869. Boed eck er. Die gesetzmissigen Beziehungen zw. Zusammen-
setzung, Dichtigkeit und sp. Warme der Gase, Géttingen, 1867 (B Bone npusnaer 4,
B aMMHaKe 5, B xJopucroM Mumbsake 11 aromos). L. B u f f. Annalen d. Ch. u, Pharm.,
Supplem. B. IV.
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OT [pyra Ha 3HAYUTEJbHOE PacCTOSAHNE, NPEJCTaBJAIT He3HAdU-
TeJbHYI0 BHYTPEHHIOI paboTy M MOTOMY B3TOI0 IOCJEJHEI MOMXKHO
npcHebpeub, Mo KpaiiHedi Mepe B TpUMeHeHWHM K raszaM, Hambouee
COBEDUICHHBIM, T. €. JaJeKHM OT TeMNepaTyphl KUIeHHA, KOrJa
MeJlaeM DOJYYUTh NPECTABJICHUE O BeJIMYNHE X UCTHHHONR TenJI0eMKO-
ctu. Baeutnas xe pabora J11A ra3on Jerxo onpefejfaerca MeXaHMuecKokw

a-.10330
TeOpueIo Tenjaa, OHa=—=—0gr-—, I/l & ecTh Kk03¢dumuesT pacuinpe-
Husi raszon 0,00367, a d ects Bec ojiuoro Kybuueckoro Merpa rasa

mim napa b wmiorpamMax mpa 0° u 760 mm. § Tax kak aToT Bec

pasen Becy 1 ky6. merpa pomopoma (0,0896 xui.), yMHOKEHHOMY HA

'P
JIOJIOBUIY YACTUUHOIO Beca — (ecam P.Boipaskeno B orHOmenuu [31]

K Bojlopoay, T. e. IpUHUMAg fail BOJOpPOMAA '3a eJMHMIYY), TO BHEUI-
HAA pabora, npomexoadmasi Tpu HarpeBanmm mHa 1° ogHON BecoBoi
a - 10330 P 2,04
425-0,0896 2 P
gﬂoa'romy, HasmBasg ¢ — HabnlofaeMylo TenjJoeMKOCTh NPM MOCTOHH-
HOM flasjeHud u k — MCTHHHYIO TeNJOeMKOCTh, NOIYIHM:

2
4acTi ras3a umJu mnapa, paBHa nJjam npoiige P

2
=k—+—...... 1L
C - P I
Boiuncasas taxum odpazoM aaa ussecTHmXx npoctnx ted (H, N, O)
MCTUHIYI0 TenjoeMKocTs k no uaGmogennomy Penbo c¢, moayumm
ugciia, KOTOphle NPH IIOMHOMKEHMM Ha Bec aToMa JalT MNOCTOAHHOE
nponznejienne 2,4. Tak Kak Bec aToMa paBeH Becy YacTHIb, AeJeH-
LOMY 114 UMCJO AaTOMOB 1, 3aKJI0YAIMUXCA B 4aCTUIE, TO AOJHKHO
JIOTYCTUTh, YTO
Pk
=24 ......1L

n

P
Tlomuoxas obe 9acTu BBHIUICHANHMCAHHOrO ypanHenusa [ Ha - U

nojcranaas Beipaykenue lI, nmomyuum

[32| P-.c

—244-2 .. I

|| llepnopuyccriil 3aKOH
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nin

P.c=n-2442.

9To ypaBHeHWe NPUMEHHMO U K NPOCTHIM W K CJOMHBIM TejJam
B ras3oo0pasHOM H NapooOpasHOM COCTOAHMMN; OHO YKassBaeT, 4TO

C
qJacTHOe , KOTOpoO€e MBI ﬁyueM Ha3blBaTh aMOMHONW MmenJaoem-

Kocmbio, TeM OoJjiee NpHOIMKAeTCA K NOCTOAHHON Beamuune 2,4, uem
OoJibOIe B 9AaCTHIE HAHHOTO CJOMHOIO TejJa AaTOMOB NPOCTHIX Tell,
T. e. 9eM Goapme n. OTO NMOATBEP:KIAeT npuBedeHHad HuKe Tabiunna,
ONpaBIbBAOIIAA NPABHJIBHOCTH TeX CY)XKOEHHUH, KOTOpble Jiemar
B OCHOBaHUM NpeRBAyIIeid GopMyJibl, M NMOKA3BIBAOIIAA, UTO AJA Tel,
GIU3KAX K TeMnepaType KHNEHWs, Helb3d BIOJHe Npeunebpeub, Kak
IOJsA NOCTOAHHBIX rasoB, BHyTpeHHelo paboroo. OtrToro masa stux
nocJeQHNX HeT CTONb GOJBOIOr0 COrJacus BbUuCAAeMOild um wuabio-
JaeMoll TeMJIOEeMKOCTH, KaKoe CYIecTBYeT /[Js NOCTOSAHHHX Ia3os;
oaa sux P.c Gonee maum Menee, ueM n 2,4 2. @opmyxaa, npex-
jJaraeMas MHOIO, IpPEJCTABJAAET TrOpasfo OOJNBUIYI0 NPOCTOTY, YeM
Te GOPMYJBI, KOTOpBIE JAIOT AJA BBHIUUCIEHHA TEIJIOEMKOCTH Tra30B
By, Hnaysuyc, Hayman* u gpyrume, Tem Goiee, 9To 0Ha OTHOCHTCSA
HenocpeICTBEHHO K HalJaofaeMoil BelNMYWHe TENJOEMKOCTH [JJA pas-
NEX BECOB, 4 He K TenJOoeMKOCTH PaBHBIX 00BEMOB, KaK 3TO AejaioT
Ha3BaHHBE uccaegoBaTennd. Mx ¢opmyns mputoM He AaoT Goibmiero
npmGamKeHHd, 9eM Ta, KOTOpas 3Jech NPENJI0KeHA, M BHIBeJEHb
OHUM Ha OCHOBaHMM 0ONbOIEro, 4eM 37eCh, YMCJIA HONMYIMEeHHH.
OTHOCHTENBHO MOCIETHETO CTOJIONA 9TOM TAOJUIIEL NOJKHO 3aMETUTD:
1) 910 BenmumHa 2,4 (MCTMHHAH aTOMHAS TEIJIOEMKOCTb) HE OHpefeleHa
C TOYHOCTHIO W, BEPOATHO, 0ojiee MCTHHHOW BEIWIUHH, 2) 9YTO BHYTpPEH-
He paGoTol mias GONBIMUHCTBA ra3oB IpeHeOpedb HEJb3A, IOYEMY
¥ BHIXOAWT 3HAYATEJIHbHOE pasHOpedme B HEKOTOPHIX YMCIAX ABYX IO-
creganx cTon6mOB, 3) dUTO HaumOOAbIMIAsg NOJOKHTENbHAsA pPa3HOCTH

* H., Buff. Annalen d. Chemie und Pharmacie, 1860, CXV — 301; 1861,
CXVIII —120; Clausius. Ibid, CXVIII—106; A. Naumann. Ibid.,
1867, CXLII — 427.
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dopmyna rasa
AJIA mapa

H2
02
N‘z
Co
HCI
NO
Cr
Br?
[33]N20
H20
Co?
SO?
CS?
NH:}
PCI®
CH*
CHCI3
C2H4
C2H3Cl
SiCl¢
C2H®0
C4H00
CPHSO
CSHS

Bec ua-
CTUILI

2
32
28
28
36,9
30
71

160
44
18
44
64
76
17

137,5
16

119,5
28
64,5

170
46
T4
o8
78
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- Atomuasn
Yucio i?)g;rlx? ‘o Jf;\(')l‘:]zl::; "r>eﬂnO TersoeM-
aToMOB Penbo Haﬁ%‘ﬂﬂgﬂﬂm !;(;f:;éu?;:;l
n ¢ o mo III
2 3,405 3,41 3,4
2 0,218 3,49 3,4
2 0,244 3,42 3,4
2 0,248 3,47 3,4
2 0,184 3,35 3,4
2 0,231 3,46 3,4
2 0,121 4,29 3,4
2 0,055 4,40 3,4
3 0,224 3,28 3,1
3 0,475 2,85 3,1
3 0,216 3,24 3,1
3 0,155 3,31 3,1
3 0,157 3,98 3,1
4 0,508 2,16 2,9
4 0,135 4,64 2,9
5 0,593 1,90 2,8
5 0,157 3,75 2,8
6 0,369 1,72 2,7
8 0,274 2,21 2,6
5 0,133 4,55 2,8
9 0,451 2,31 2,6
15 0,481 2,36 2,5
10 0,412 2,39 2,6
12 0,375 2,44 2.6

qpcesl OBYX IOCAeNHUX CTOJAOIOB CYIIeCTBYeT AJIA Tej, obaagaromux
fonbmUM BeCcOM YaCTHNH, a Hamboxbmasd OTPUIATEIbHAS PA3HOCTH
3aMedaeTcs IA TeX CJIO)KHEX Tell, KOTOPHX BeC 4acTUIE, CO00pasHo
C YUCJIOM aTOMOB, HEBeJMK, a IMOTOMY, IPA PAaBHOM YHCJI® AaTOMOB, IJIsA
TeJI, MMeIOMUX O0ONbmWHA BeC JaCTALLI, MOJAY4YaeTCA W OOnbMas aTOMHas

1*
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TEII0eMKOCTh, 9YTO MBI 3aMe¥aeM W Ui TBEPOBIX Tej. JTO OfHA W3 TeX
OpPUYMH, KOTODble 3aCTaBUJIM MeHJ NEepPeHecTH 4dYacTh coolpa;keHmi,
NPANTOMKEHHbIX K rasaM, Ha TBepAble Teja.

s JKAKHX Tea TemI0eMKOCTH CTONb OBICTpO *  U3MEHSTCH
[34] c¢ TemmepaTypoil, 4WTO HeT BO3MOMKXHOCTH HAWTH KaKY0-1160
3aKOHHOCTh B MX  M3MEHEHHN ¢ HEePEMEHOI0 COCTaBa; i TBEPOHX JKC
Tel CYymecTBYeT, IO-BUAMMOMY, B3aKOHHOCTH, COBEpPIIEHHO CXONHAA
C TOI0, KOTOpas yIpPaBIseT TEIJIOBMKOCTHIO Ta3000pa3HLIX Ted, XOTsH
B IIePBHIX BechMa BeJINKAa BHYTpeHHsA paboTa, TOrga Kak B MOCHEAHUX
oHa BecpbMa Majna. VameHeHne BHYTpeHHe#l paGOTH C COCTABOM, MO-BUU-
MOMY, HaXOJATCA B TAKOH (e 3aBHCUMOCTH, B KAKOH BHEIUHAS PaboTa
3aBHCHUT OT cocTaBa m yncsia atomoB. Ho BHyTpenHAA paboTa, KaK MOKHO
CYIWTH I a priori, 3aBHCHT B Gojiec 3HAYNTENbHOI Mepe, 4eM BHEMHS:,
KpoMe dnciaa aToMoB: 1) oT ux Beca m 2) OT paccTOAHMA MaIU o6bema **,
a IOTOMY [JIA TBEPABIX TeJ HeNb3f ;KAATH TAKOTO IPOCTOTO M 00LIero
BHDAKEHAA MJIS ATOMHON TENJIOEMKOCTH, KaKOe CYIEecTBYeT MJs Taso-
o0pasHHX TeJ.

UT0o6H mONYyYNTH mpeaCTaBicHUEe O BHYTPeHHeil paGoTe, NpPoMCXOisi-
meil IpM HArpeBaHUYW TBEPABIX TeJ, U 4T00BI BUAETH 3ABUCHMOCTH €€ OT
Yymcjaa, Beca M PACCTOSHUSA aTOMOB, IPUMEM, YTO KOJWYECTBO TEIIa,
DOTpayeHHOe COOCTBEHHO A HarpeBaHUsA, B TBEPABIX TeJIaX TO yKe CaMoe,
KaK B ra3ooOpasubx. Torma pasHOCTh MEKIY ATOMHOIO TEILIOEMKOCTLIO
7 2,4 moka)keT BeJMYMHY BHYTPEHHER paGOThl, MpOMCXOAsAIeil Ipu
HAarpeBaHMM aTOMHOI'0 KOJUYECTBA BeIIECTBA.

HI/I)KerVIBelIeHHai{ TaﬁJlV[ILa IMIOKAa3bIBACT C SICHOCTHIO 3aBMUCHUMOCTI
BHYTpPeHHe#t paboTh KaK OT JHCJa aTOMOB, TAK M OT HX Beca It
paccrosinuA. B 3Toil Tabauile mepBHid cTONOEN COJEPIKIT HYACTHUHYIO

* Tak, nanpumep, nisa coupta npu 20°=0,505, npu 80°=0,769. Takaa 6bicTpast
A3MEHYMBOCTL J1aeT BO3MOKHOCTH IIPUMEHHTH JKUAKOCTH [JA OTHICKAIIMA 3aKola
BA3MEHEHUA TeIUIOeMKOCTH COINIAaCcHO ¢ H3MeHeHHeM o6beMa. 3[echk, OQHAKO, He Cylie-
CTByeT IIPOCTOTH, KOHEYHO IOTOMY, 4TO 9acTh TemJa (BHyTpeHHeil paloThl) mpH lia-
rpeBaHHM HACT Y [JIA HM3MEHeHHUs COCTOSIHUA aTOMOB B 4acCTHIle, UHAYEe He COBEpIua-
nocy' OB SABJIGHUI PA3JIOKeHUsT IPU HaTpeBaHHM, OCOOGEHHO ABIGHMM [UCCOLHMALIIII.

** JT0 COpaBeJUBO yIKe U IOTOMY, 9TO IJIA OJHOTO II TOTO KC BEMICCTBA TCli-
JOEMKOCTb MeHAeTCA ¢ HaTpCBaHIeM.
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dopmysy M Bec, eil COOTBETCTBYWOIHI; BO BTOPOM cTOaGHEe 0060-
3flayeHa TemJ0eMKOCTh* S—- NPeUMMYMEecTBEHHO N0 ONpejeleHNAM
Penso (R) u Konna (K); B Tpersem croabne 0603naueno nponspejeEne
JABYX MOCJHeNHMX BeJMYUH, T. €. YACTHYHAA TemjoeMKoctb P .s;
B YETBEPTOM O3HAUEHO 4YMCJO0 N aTOMOB B 4YacTume; B naroM d—
yoellbHBIt Bec**; B mecroM — o06beM uwactumet P:d; B cenpMoMm
II0CTARJEHbl YHCJA, BHpa)kapoliue ATOMHYI0 TeljoeMKocTh P .s:n.

Tieppasie Tecra P ) P.s n d P P_'S

d n
MgO = 40 0,2439 R 9,8 3,64 11,0 4,9
LiCl= 42,5 |0,2821 R | 12,0 2.0 21,2 6,0
NaCl= 58,5 [0,2140 R | 12,5 2,1 27,2 6,2
KCl= 74,6 | 0,730 R | 12,9 2,0 37,3 6,4
Cu0= 79,4 | 0,442 R | 11,3 6,2 12,8 5,6
Zn0= 81,2 | 0,1248 R | 10,1 5,6 14,5 5,0
ZnS=97,2 | 0,1230 R | 12,0 40 24,3 6,0
CuCl=098,9 | 0,1383 R | 13,7 3,5 28,0 6,8
KBr—119,1 |0,1132 R | 13,5 2,7 445 6,7
AgCl==1435 |0,0911 R | 13,1 5,4 26,3 6,5
KJ=166,1 | 0,0819 R | 13,6 3,06 | 54,3 6,8
HgO =216 0,0518 R | 11,2 1.1 18,4 5,6
PbO — 223 0,0612 R | 11,4 9,3 24,0 5,7
HgS — 232 0,0512 K | 11,9 8,1 28,5 5,9
AgJ =235 0,0616 R | 14,5 5,3 43,8 7,2
HgCl =235,5 0,0521 R | 12,3 7,0 33,6 6,1
PhS *** — 239 0,0509 R | 12,2 7,2 32,0 6,1
H20= 18 0,474 R 8,5

0,918 19,6 | 28
Sio*— 60 | 04913 R | 11,5 2,65 | 226 | 38

* Upena aToro crosinma 3aMMCTBOBAIGL TpPeMMYMecTBeHHO u3 craTen Komnma
(Anv. d. Chemie u. Pharmacie, III, Supplementband, ctp. 290 n cnegyromune),
rae co6pansl Bce 6ojlee TOYHBIe HAGMIONEHMA HAJ TeINIOEMKOCTBIO TBEPABIX Te.
** Upcsma gl YAeSIbHBLIX BCCOB 3aMMCTBOBAHBI NPEUMYIIEC1BEHHO M3 MOEro

COYMHEHNA «Y iesIbHEIe 00beMBI».
**% Coej\MHeHNA C [ABYMA aTOMaMHU B YacTHie sACHee BCOX APYTrUX HDOKAa3H-

BAlOT 3aBUCHMOCTH YaCTHUOM TEILIOeMKOCTH OT paccroAaBnuss aToMoOB: Ma-

L WD DD NN DNDNDDNDDNDDNDDNDNDDNDDND DN N

butauorexa “Pynnsepc”



166 Hobasrerusn
Teepanie Tesa P s P.s n d HP. PTS
MnO? = 87 0,159 K | 13,8 3 |48 18,1 4,6
Sn0? = 150 0,093 R| 140 | 3 |68 | 220 | 47
Cu20=142,8 | 0,111 K| 159 3 157 | 250 5,3
CaF?— 78 02149 R | 16,8 | 3 |318 245 | 58
CaCl2=111 0,1642 R | 18,2 3 122 | 505 6,1
BaCl2 — 208 0,0896 R | 18,6 3 |3,7 56,2 6,2
PbCl2 — 278 0,0664 R | 18,5 3 |58 48,0 6,2
HgCI* =271 0,0689 R | 18,7 3 |9,14]| 52,7 6,2
Hgl>=—=454 | 00420 R | 190 | 3 |62 | 732 | 64
PbJ2 — 461 0,0427 R | 19,7 3 16,38 72,2 6,6
B203= 69,8 0,2374 K | 16,6 5 11,83 38,1 3,3
AI20®=102,8 0,2173 R | 22,3 5 13,9 26,4 4.5
Fe203 =160 0,1670 R | 26,7 5 15,25 30,5 5,3
[36] Bi20® — 468 0,0605 R | 283 | 5 (9,0 | 52,0 | 5,7
Sbh20% = 340 0,0840 R | 28,6 5 | 4,7 72,3 5,7
MgH?20?= 58 0,312 K| 18,1 5 | 2,34 251 3,6
CoSiO®* =116 0,178 K | 20,7 5 12,8 41,4 41
CaC03=100 0,2086 R | 20,9 5 2,7 36,7 4,2
SrCO38= 147,6 0,1448 R | 21,4 5 | 3,6 40,9 4,3
BaCO® =197 0,104 R | 21,7 5 | 4,3 45,8 4,3
PbCO3 = 267 0,0791 K| 211 5 16,441 41,5 4,2

P
JIoMy P.s COOTBETCTBYeT W HaUMeHbIIce ? 3Ty 3aBUCHMOCTL BecbMa OJU3KO

MOJKHO BHIDA3NTh (OpPMYJI0H
3 o

P-s=2-k—!—a-l/ %,

16 k ecTh MCTMHHAA TeIOJEMKOCThH aTOMa, A — HOCTOSHHHIA KodpdmmueHT U

S o
P
‘/—d — paccTosiAme meHTpoB Yactunm. Ilpusas k = 2,4, nosywaem a mpubiusu-

TeNbHO = 2,46. Ho nopo6HOe BEIparKeHHe HEIPUMEHAMO K COGAMHEHHAM C 6615~
IIFM 9UCJIOM aTOMOB B YacTHIE.

butauorexa “Pynnsepc”



M. Tenaoemrkocms u noaumepusayus 167

Teeppsie Testa P s P.s n d % P'; s
KNO*=101,1 |0,2312 K| 235 | 5 |210| 47,9 4,7
AgNO*=170 0,1435 K | 24,4 o | 4,34 39,0 4.9
KCl0®=122,6 | 0,194 K| 238 | 5 |2,35| 522 | 4,7
Hg(C2N2 =252 0,100 K | 25,2 o | 3,771 66,8 5,0
NH4¢Cl1=53,5 0,373 K| 20,0 6 11,921 35,8 3,3
Na?C0*=106 | 0,2728 R| 28,9 | 6 |2,47| 42,9 4,8
SiZrO*=181,6 | 0,1456 R | 26,4 | 6 |4,45| 40,8 | 4,4
CaSO*=136 | 0,178 K| 242 | 6 |2,94| 46,2 | 4,0
BaS0*=233 0,108 K 29,2 6 | 4,45 52,9 4,2
KClO*=136,8 | 0,190 K 26,3 6 |2,94) 54,6 44
KMnO*=158,1 0,179 K| 28,3 6 |2,71 58,3 4,7
PbCrOt=323,2 | 0,090 K 29,0 6 |595| 54,5 4.8
MgAPRO*=142,8 | 0,194 K 27,7 7 13,52 43,4 4.0
Na2S0t =142 0,2312 R 32,8 7 12,6 54,6 4,5
K28203=192,2 {0,197 P| 375 | 7 |2,59| 73 5,3
NZH+0®* = 80 0,455 K 36,4 9 | 1,72 47 4.0
BaN?0® = 261 0,1523 R 39,8 9 |3,18] 83 4.4
BaCI?22H20=224 0,171 K| 41,7 9 |3,06| 80 4.6
K?PtClI* —=488,6 | 0,113 K | 55,2 9 |3,59| 136 6,1
Na’AlF¢=210,4 | 0,238 K 50,1 10 | 2,96 71 5,0
BaCl?0%H20=322 0,157 K| 56,6 12 | 3,05 105 4.2
(CaSO*2H20=172 0,259 K 446 12 12,33 74 3,7
AlKSi*08=276,5 | 0,183 K 51,0 13 | 2,60| 107 3,2
CtH®0* =118 0,313 K 36,9 14 1,53 177 2,6
N2H8SO* =132 0,350 K | 46,2 15 | 1,72 77 3,1
CloH8 —128 0,309 All.} 39,6 18 | 1,05| 122 2,2
CaCl26H20 = 219 0,345 Pers.| 75,6 21 | 1,61} 136 3,3
MgSO*7TH?0 = 246 0,312 K| 89,1 27 | 1,68 146 3,3
ZnSOTH20 =287 [ 0,347 K| 99,7 | 27 |2,00| 144 3,6
MgK282086H20:402 0,264 K | 106,2 31 | 2,05| 196 3,4
KAIS?20812H20-=474 5 0,371 K | 176,1 48 | 1,75 271 3,7
C12H22QY — 342 0,301 K | 102,9 45 11,601 214 2,3
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Uucna oToil TabaunbBl NPUBOMAT K CJIEAYIOUAM BbIBOJAM:
1) atroMHas TeniO0EMKOCTh TBEPABIX TeJd, KAK M rasoB, SABCTBEIHO
H3MEHAETCA ¢ UHUCJIOM aTOMOB, & HMEHHO TakK, 4T0 npu yne[37]auye-

HHIM 4YucJja aTOMOB aTOMHaAa TeNJIOEMKOCTh, & CJeOoBaTeJbHO 11 BHYT-

P-s

peuHdAs pabora (OTHeCEHHAS K OJJHOMY aTOMY, T. €. —2,4), yMeun-

maetrcsa. Jag Takux cioKHBX TeJ, KOTOPble B3aKJ04aloT B CBOEN
yacTHne 2 HIM 3 aToMma, aTOMHAA TEMJOeMKOCTh NPUOIMBUTCIbIIO
panda 6, Torma Kak JAA BEIECTB, 3aKJINYAIMX B cBoell uacTuie
MHOTO aTOMOB, OHA IPUOGIMKAETCA K MCTUHHON TEMIOEMKOCTH aToMma,
T. e. K BeauuuHe 2,4, a mHOrjJa Jajke CTAHOBUTCA MeHbuIe ec (KaK u
Jl1A ra3oB), YTO YKa3BIBaeT, MoO;KeT OBITH, M Ha TO, UTO BHYTPEII A
paboTa B CJIOKHBIX TeJaX CTAHOBUTCA WHOrJa OTPHIATEJBHOI0,
T. €. NPU HArpeBaHHHU CJOKHBIX TeJ BHYTPeHHUE MePeMEIeHUA MOTYT
CHYKUTh K PasBHTHIO, & He K MNOCJIOIEHMI0 Temja *,

2) llpm paBHOM Ymcie aTOMOB B UYACTUIE ATOMHAA TEIJIOEMKOCTH
He npeicTaBideT, ONHAKO, NOCTOSHHOM BEJUYHHBI, KAK 3TO saMme-
yageTcAa AaA raszon. lakoe W3MeHeHMEe 3aBUCHT, NO-BUAUMOMY, IIPEUMY-
IMIECTREHHO OT BJMAHMUA Beca YacTUI[ UJIH Beca aTOMOB M PACCTOAMIN
nX. 9T0 0COOGEHHO PEe3KO M [Js JbJla, aTOMHASA TeIJIOeMKOCThL KOTO-
POro efBa NpPeBHIITAET WCTAHHYIO ATOMHYI TENJIOEMKOCTH, XOTS
B COCTaBe ero 4YacTUmbl HeT 10BOJA JOIYCTUTH OOJBIICIO ulIcia
atomos. [aa APYyrux CJOKHBIX Tel, COJEprRAMIUX 3 aTOMA B YaCTHIC,
BEJIUMMHA ATOMHOM TeNJOeMKOCTH UpHOIu3MTeabHO paBHA 0, Ui
apna oma okono 3. Ecam oGpaturh BHuManume Ha Ty 60JabIIylo pas-
HOCTb, KOTOpPasA CYIIECTBYET MEK/ly BECOM YacTHIB JbJa U jIPyIrux
TeJ, cOomep:Kamux, KaK OH, 3 aroMa, W CAn4uTh ob6Bembl (6-if crou-
fen) wacTuy JpJa M JAPYruX TeJ C TpPeMdg aTOMaMH, TO CTAHOBUTCS
OYEeBUIHOI0 3aBICHMOCTH ATOMIIOH TEMJIOEMKOCTH OT Beca M Pacerosi-
HUA aTOMOB NpH paBHOM umcie aToMoB. VI3 Bcex Ttex ¢ rpemst
aToMaMi, YHNOMAHYTHIX B Tabanie, NaUMEHbUIHH YacTHUHBIH BeC U

* 9T0 MOLOGHO TOMY, YTO IpIl HArpeBallill TBeP/LIX Tesl MIOrja NPONCXOANT
€HaTIC, a Nne pacHmmupente.
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HAHMEHBUINHA 00'beM NPUHANJEKUT JbAY; 3aTeM CJIENYIOT KpeMHe3eM,
nepexncy maprauna, Sn0?, Cu?0, CaF?, .umeoimue MeHbOINN YacTHY-
UBI Bec W MeHbIIee PACCTOSIHUME ATOMOB, 94eM BCe OCTalbHble TeJa
STOM Ipyunsl; ¥ UX TENJOEMKOCTh aTOMa OKAa3bIBAETCA MeHbIIe, 4eM
JUIs octalbHbiX. To jKe caMoe MOBTOpPSETCS M AJA JAPYyTUX CJIy4aes.

3) HamGonpmas aToMHas TENJIOEMKOCTh COOTBETCTBYET, TaKUM
06[38]pa3oM, BemecTBaM, KOTOPHIX YacTUYHbie BeC M 00BEM BeJUKU
I KOTOpBle COJep:KaT B cBOeil wacrtuie Majoe uuciao atomon. luas
TAKHX-TO TeJ U 3aMeyaeM, 4T0 HAWOOJAbIIAS BeJUYUHA ATOMHOM
renjgoemroctu panua 6,8, Haumedwinas Beamumna aTOMHOM TemJaoeM-
KOCTH COOTBETCTBYET BEUIECTBAM CJIOKHOI'O COCTABA M NPUTOM MaJIOTO
YaCTUYHOrO Beca M € MalblM paccTogHmeMm atomon. Haumennmniee 3Ha-
YeHMEe ATOMHON TenjJ0eMKOCTH, [0 BCell BEPOATHOCTH, COOTBETCTBYET
HCTHHHOW TENJOeMKOCTH aToma, T. €. 0ausko K 2,4.

4) Benuuunra aTOMHON TENJIOEMKOCTH TeM MEHbIIe, YeM Jere
aTOMBl, 4CM PACCTOSHHE MEKJy HUMH MEHbIIe M YeM YHCJIO0 UX
B gactune 6oabuie. B campix cHOKHBIX Tesax, 0COOEHHO B TaK Ha-
3bIBAEMBIX OPraHMYECKUX TeJaX, TEeIJOEeMKOCTh B TBEPAOM COCTOAHUN,
no Beedl BeposATHOCTH, OyAeT BechbMa GaW3Ka K TENJIOEMKOCTH B Napo-
00pasHoOM COCTOHHMH, T. €. BHYTPEeHHAH paboTa B TAKAX TBEPABIX
TejaX paBHA UM HEMIOrMM pasBe IpeBbUIaeT BHEUIHI0 paboty,
NPOMCXOASIYI0 NPH HACpeBaHMM NapoB. ITO OTYACTH OOBACHAET
HaM, MOKeT OBITb, U TO OOCTOATEIHCTBO, UTO XOTA TEMIOEMKOCTHb
BOJbL B JKUAKOM COCTOAHMU 3HAYMTENbHO PA3HHTCA OT TENJI0EMKOCTH
B Napoo0pasHOM COCTOAHUM, HO TENJO0eMKOCTh €e B TBEPIOM COCTOA-
HMHM MaJjo PpasHUTCA OT TENJOCMKOCTH B raszoo0pa3HoM COCTOSIHUU.

.Takam o06pa3oM, MHe KaKeTCsS BO3MOKHBIM BBICTABUTH CJIEAYIO
mue 3 npaBuja OJA TENJOEMKOCTH TBEePIOBIX TeJ:

Amomnas menaoemkocmv meepluir mea udmensemcs om 1 o 2.
Ona mem menbuwie, yem Goavuee yucao amomos exodum 6 wacmuyy. Owa
mem MeHbille, wem MeHbwe 8eC U 007beM UACMUYbL.

9TU NOJOMKEHUA BHTEKAIT NPA JOUYLWEHHUM TOTO, YTO KOJIYe-
CTBA TeNJa, pacxofyembie COOCTBEHHO [Js HarpeBaHUsg aTOMOB
(MCTHHHAS TENJOEMKOCTh aTOMOB), NOCTOAHHB KaK 1Jd TrasoB I
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TBepPABIX TeJ, TAX U OJA pasHooOpasHBIX NPOCTBIX TeJ, YTO U CO-
cTaBiseT BUAOM3MeHeHHMe 3akoHa [lrononra u Ilrm.

Honyckasa aTm 3akIo0YeHUsA, Jerko OOBACHUTHL W BHIBECTH Kak
3akon Heiimana, Tak m npaktudeckne npasuiaa Honna, ato me Tpebyer
OajbHeimero pasBuTuA, a Telepb OCTAHOBJIOCH HA NPUMEHEHUN BbIMIE-
NpUBEeIeHHB X 3aKOHOB K TOIJIOEMKOCTH TAK HAa3bIBAGMbIX NMPOCTHIX TeJl.

Bce mpocThie Tela MOKHO PasfgeMTh OTHOCHUTEJIbHO YACTHIHOTO
IX cocTaBa Ha 3 rJaBHBIX rpynmsl. B oguumx gactuma co[39]ctomt
n3 1 aToma; coOfa OTHOCATCSA, HECOMHEHHO, PTyTh H KaiaMmil, u
K 3TOMY Ke POIYy B3JeMeHTOB, IO BCell BEPOATHOCTH, OTHOCHTCH
4 6OJLIMIMHCTBO METaJJOoB, CYJd IO aHAJIOTMI MX CBOMCTB C Ha3BaH-
HBIMU MeTalJaMM.

Bropyio rpynmy 3jeMeHTOB COCTaBJAIOT TAKUe, KOTOPble COJAEPIKAT
2 aToma B 9acTHme, NOJOGHO BOIOPOAY, KECIOpPoRy u azoTy. Croma-to
K OTHOCATCA OpoM, WOI W, MOMKeT ObIThb, HEKOTOphle u3 JpYrux
TBepAb X NPOCTHX Tel. JTa rpynna 3JeMeHTOB BIOJHE COOTBETCTBYET
CIOKHBIM Te€JIaM, B3aKJYalmuM 2 aToMa B 4YacTHIE, a IOTOMY
BJeMeHTH, NPUHAJIEKAIIWe K 3THM 2-M rpynnam, KOJKHBI, CyAA IO
OpebAymeMy B3aKOHY, NPeJCTaBJATh HAWBBICIIYID ATOMHYIO TemJjo~
eMKOCTh, KaK 3TO B [elicTBHTeJbHOCTH H Habaonaerca. 3akow [io-
aonea u IImu (omhecennulii k Habadaemoll mennoemkocmu) ommozo
NPUMEHAETNCS K O0AWUHCMEY meepibir mea, WMo O0AbWUHCMBO UL
umeem npocmoi wacmuuHeii cocmas, m. e. daa wur n—1 mam 2.
[lng camyenua TenjoeMKOCTeHl MNPOCTHIX Tes ¥ BMECTO WaCTAYHOTO
Beca \MOKHO TpPAMO GpaTh aTOMHBIM Bec, IMOTOMY 9TO, KaKoil OBl Bec
9acTHUIBl IIPOCTOr0 Teja HHA OBIJI, OH paBeH n, YMHOMKeHHOMY HA
ATOMHBHA Bec; a TaK KakK OJd HAaXOMKIeHudA aTOMHOM TemiIoeMKOCTH
npupgeTcA BeC YaCTUIB Pa3fejdTh HA 1, TO BMECTO B3TOr0 YacTHOIO
I MOXHO B3ATb HENOCPEeACTBEHHO BeC aToMa. IJTO TeM cIpaBe[JuBee,
4T0 GOJBIMIMHCTBO METAJJOB, BEPOATHO, B CBOEH dYacTHIe COOePIKHT
OJIUH aTOM.

* 3T uEcIa BCIOAY HAXORATCA, a IIOTOMY MBI UX He mpmBofguM. Ilomneimmit
cBop HaxopurcAa y Homma, Ann. Ch. Pharm., III, Supplementband, crtp. 290.
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TpeTrsio rpynmy TBepAabiX NPOCTHIX TeJl COCTABIAT TaKkue, MJIA
HKOTOPHIX YMCJO aTOMOB B dYacTHIe BeJuko. [[afg HUX, KaK U JOJIKHO
IJKJaTh, CyIds IO 3aMEYeHHOH MHOK 3aKOHHOCTH, aTOMHAf TeNJoeM-
KOCTh MEHBbIIe, ueM XA NpeJbAyliuX 3JeMeHTOB, 4eM 1 00bACHAETCA

oTtcTyniaesue or 3akoHa [womonra wu Iltm, 3amegaemoe mgua atux

P.
Teq. Y13 nux ¢ocdop ( ns =19,5 maa 6esoro, 9,3 guasa I(paCHOI‘O) u

mumbeAK (6,1) comepskar no kpaiiHeit mepe no 4 aroma*, cepa (9.2)
¥ ceneH (9,9)—mo 6 aroMoB B 4YacTHme, M €CJIM MOYKHO YAUBIATHCH,
rAsIGA Ha MX ATOMHYIO TeNJIOBMKOCTb, To [40] HEHKak He TOMY, 9TO
OHa Majla CPaBHUTEJNbHO C ATOMHOI0 TEeNJOEMKOCThIO APYTIUX NMPOCTHIX
TeJ, HO pasdBe TOMY, YTO BeJIMIMHA ee O6oJbIle, 4eM [Jf CJOMKHBIX
“Tel, 3aKI0YAIUX TO Ke CaM0e YHMCJO ATOMOB M He3HAYNTENbHO Pas-
JINYaIomUXCcH N0 BeCy 9acTHIIBI OT Ha3BaAHHBIX TeJ.

Ecanm mgnga cepsl u cejleHa BHIIeNpUBEJeHHOe 00bACHEHHME OKAa3BI-
BaeTCA HECOMHEHHBIM, TO A KpeMHHA (aTOMHAas TENJOEeMKOCTh OT
3,8 mo 5,0 muna pasumx sumomsmexenumit R, K), Gopa (ot 2,4 mo
2,8 R, K) n yraeponga (aamas 1,76 R, rpadur 2,4 R, yroas 2,9 R)
MOKeT ellle POAUTHCHA COMHEHUE OTHOCUTEJBHO €ero CIpaBeJIUuBOCTH,
MIOTOMY 9YTO HAM HE WN3BECTHH HU IJOTHOCTH NAapPOB 3THX BeIECTB,
HU TaKde peaKknuwW, B KOTOPHE BCTYNAKIT 3TH BELIECTBA NpU HUBIIUX
‘TeMnepaTypax, 94T0 ¥ He IaeT BO3MOMKHOCTH CYAUTh C TOTHOCTBHIO
00 HUX 4UYAaCTHYHOM Bece, T. €. O YUCJe AaTOMOB, 3aKJIIOYAIMHAXCH
B ux vactune. OQHAKO eABa JIM XOTh ONUH XHMHK CTAaHET COMHe-
BaTHCA B TOM, 4TO yrjiepox BO BCEeX CBOMX BUOM3MeHEHHAX Npes-
¢TaBisgeT YacTUIy BecbMa CJIOMKHYIO, eciM OoOpaTHTh BHHMAaHMe Ha
MHOrue o00meu3BecTHBe (QAKThl, OTHOCAMMECH MO 3STUX HPOCTHIX
ten. Hac y6esxmaror B aToM MHOrume coobpajkeHus, U A NPHUBeY TpHU
M3 HUX, OTHOCANMECH K YriepoAay, a IO aHAaJorAu CnpaBelJuBHIE
‘TaKXe u A Oopa W KpeMHHA.

Bo-nepBHX, yriepox BO BCeX CBOMX M3MEHEHAAX eCTh BelieCTBO He
JieTydee B OGHIKHOBEHHOM CMbicie. OmHAKO Me)XTy ero IPOCTHIME Coe-

* HpacHuit gocdop, BepoaTHO, c0xkHee 6es10ro, U TEIMIO0EMKOCTHL ero aToMa
MeHbIIe.
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OUHEHWAMHA Mbl 3HaeM MHOIO JeTY4MX U ra3o00pasibiX BEIIecTB; CaMble
mpocreidmine nake Bce CyTh rasbl. Ecenm Gbl B 9acTume yriepoma 3aKiio-
Yajoch ABa aToMa, KakK, HampUMep, B YAaCTHIE a30Ta 3aKII0YaeTcs j(Ba
ero atoma, To okuck yriaepoga CO m yraexnciora CO? mpencTaBiasau 6bt
COBepIIeHHO TaKoe ke oTHomenue K C?, kak okuch azora NO m asoTHO-
Bateiii aErunpuxy NO? otHocaTesa ® asory N. Ilapammenmsm aToT mon-
TBepxaaerca reM, 910 CO u NO cyTh rass, He cryujaoumecs B JKUNKOCTD,
3aHuMapmue paBHble o0beMbl, Torga kak CO? m NO? cyrs rass, cry-
mapomuecs B MUIKOCTh A TaK jKe B Map0o06PA3HOM COCTOSHMH 3aHMMAK0-
1ye ognHakoBeie 00beMbl. VI3 aToro momsxHo 3akmiouuTh, 910 U C2 moi-
skeH OBITH Tas, Kak N2. To jxe caMoe BUIUM, CpaBHHMBAA CTOJNb CXOAHEIE
Mesrny coboro SO? m CO?, SH? u BepoATHHE CBOWCTBA HEM3BECTHOTO
merunena CH?, (C?*H?®)?S, wumsamero npu 90°, ¢ yraesopopomom
(C*H®)2C=C’H'°, xumamum oxono 30°, m T. m. coemuuenuii, rme C,
3aMeHHB S, maeT Tesio, Oosee JerTydee, TpPygHee cryiaemoe. Bee arto
sHenw3s [41] noHsATH, eCiM JOMYCTUTH, YTO B YACTUIE YIIsA 3aKI0YaeTCH
C? unu pname G, a Jerko MOHATH, MOIYCTUB, YTO BHNOM3MEHEHHUS yrie-
poma mMeioT 6osiee CIOMHYIO 4acTHHy. TOT yroib, KOTOPHIA Mbl 3HaeM,
ecTp moauMepHoe Bumomamenenue C2, 1. e. C*, TOYHO TaK, KaK OOBIKHO-
BeHHas cepa S® ecth momuMep Toil cepr S%, KOTOpasa CYIECTBYeT TONBKO:
npu temneparype Boime 800°. IIpu HexoTopoil TemmepaType, BEpPOATIO,
I Yyrojib NepexoquT B rasoo0pasHoe BUIOU3MEHEHUe, HO 3Ta TeMIepa-
Typa DOJKHA JIe}KaTh YPe3BHYANHO BHICOKO. S® mepexomuT B S? He TONBKO
OJHMM HArpeBaHHEM, HO @ B MOMEHT COEJUHEHUS C BOLOPONOM, YIiepo-
1I0M, KHCJIOPOAOM U aApyrumu. TaKoB jKke, OO BCEil BEPOSTHOCTH, U Iepe-
xox yraepona us C* B C2. Touno Tak, Kak B CHHEpPOJUCTOM BOMOPOZE:
X B CHHEDONHMCTOM 9TWJIE ¥ TOMY IIOMOOHBIX I[MAHOBHIX COENUHEHHIX
MOSKHO 1l PCTNIONATaTh Ty ke IPYNNAPOBKY, KaKasg HAXOMUTCH B razo006pas—-
HOM CHHEPOje, HO HeT HMKAaKOTro IOBOJA IPU3HABATH CONEPIKAHWE TBEP-
70T0 Napamuasa, XOTH TOCHAECAHUN 1 NOJYIaeTCA MPH PA3NOKEHUN CHHE-
POAMCTHIX COCNWHEHMH M MOKeT OBITh B HUX IIpeBpaumieH, — TOYHO TaK
B JIETYy9UX YIIIEPOUCTBIX COEAMHEHUAX [OJYKHO INPU3HABATh ra3o00pas-
et yraepon C2, a me yroap C*, XoTsa nociaegHuil M MONY48eTCA U3 ITUX
COeJMHEHUN U B HUX MOJKET NEPEXONATh.
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Bropoe J10Ka3aTenbCTBO; CIOKHOCTH JaCTUIH yIIA U TpaduTa manu
nccaenoBaansa Bpogu u Bepremo, 101yYnBmux M3 HUX OUEHBb CIOHHLIE
COeNUHEHUs, BPOJe YJIBMUHOBHIX M I'padUTOBON KUCIOT.

TpeTbe 10Ka3aTENbCTBO BEPOATHOM CJIOKHOCTH JACTHUIEL CBOGOLHO1O
yraepoja, mo MoeMy MHeHMI0, eme yGemuteabHee. fI ocmoBEIBaK €50
11a TOM SBCTBEHHOM COOTHOIIEHHH, KaKOe CYMECTBYeT MeIy BOOO-
IUCTHIMA COGJVHEHHAMHI [JAaHHOTO BJEMEHTa W YHUCIOM aTOMOB, 3aKI0-
qaomuxcs B er0 4YacTuile B CBOGONHOM COCTOAHMHM. XJOP B CBOGOTHOM
coctosinnu ecth Cl2, ero Bogopomucroe coequuenue ectb HCI, n KucaoTsl,
emy coorsercrBytomume, cyrs HCIO, HCIO3, HClO%. Hucnopom B cBO-
GONHOM COCTOSHMM H3BeCTeH B BHuje OOHIKHOBeHHOro Kuciaopoga O
n B Bume o3zoHa O3. EMy cooTBeTcTBYIOT nBa coeguueHus: Boga H20
u mepekuch Bogopoma H202. O6a atu BemiecTBa 1IPejCTaBIAIOT BHIOM3ME -
HeHus KUCIOPOJa ¢ 3aMEHOIO asi KUCIOPOMa ABYMsA magmu Bopopona H2.
CxopcTBO peakuuu TMEepeKUCH BOJOPOAA W 030HA CIYKUAT TOMY SCHEIM
uonrsepsnenneM. Cepa msBectHa B cocrosiumu S? u S mo Beeil BepoAT-
HOCTH, CYIIECTBYEGT U IEPEeXOfHOe cocToAHMe S*%, XOTH ucCiaegoBaHUC
Cen-Kaep-lleBunnsi u He qaeT ¢akToB B mOATBep;kOeHume 3roro. Bomo-
popubie coenn |42 |menns ¢ cepoit cyTe: cepuucrhit Bogopos H*S u mmo-
TOCEePHHUCTHI BOAOPOJ, IO .BCell BEPOSATHOCTH IIPEJCTABIIAIOMAII cOCTaB
H2S2 u H2S5. Uccaemosanua T'ofmana Hag KpPUCTANIMIECKUM COEIU-
HeHEeM MHOTOCEPHICTOr0 BOIOPOLA CO CTPAXHEHOM ONPAB/BIBAIOT 3TO
MHEHIIe TaK jke, KAk I TO 06CTOATETBCTBO, YTO MHOTOCE DHUCTHIE METAILIbl
K253, K2S5, BaS® u BaS®, zawniouarnue 3 wim 5 maeB cepsl, AT
MHOTOCEPHUCTHIA Bomopon. KHucmorsi, cooTBETCIBYIOmuUE cepe, CAYMKAT
OATH 9TOMY UOATBEPIKIEHMEM, IOTOMY dYTO MPEHCTABJIAIOT COCTAaB:
cepaasg Kumemora H2SO4, Tpurmomosaa H?S?0® m mnenrarnmonosas
H28506. § IMogTBe prkaeHreM BTOF0 MHEHHA CIYIKUT TAK:Ke M TO 06CTOsI-
TEJIBCTBO, YTO MEKAY TMOHOBBIMM KUCIOTAMH HCH3BECTHO TAKUX, KOTO-
pele 011 comepskanm Gojiee 5-TM HaeB CEPH, . TOYHO TAK, KAaK MEMIY
KHCJI0TaMHM XJOpa HeT TaKuX, KOTOpHe comepsramu Onl Oonee 1-ro mas
xnopa. TaxkoBH K€ M MHOIGCePHUCTHE MeTaljbl. DBeCUIMe CTeneHiu
COeMHEHUA UX ¢ cepoii comepxat S maes cepnl. Tan, nus 6apusg A3BecTHBI
BaO u BaO?, coorsercreyromue 02, O, a ramie BaS, BaS® u BaS?®,
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coorseTcTBytomue S2, S* m S6. Yactmuma ¢docdopa sakmiowaer P%; Be-
POATHO, CYMecTByeT M3MeHeHMe, 3akijlodaiomee P? W COOTBETCTBYIOMEe
TOMY COCTOAHMIO, B KOTOpoM HaxomuTcAa a3oT N2. 'azoo0pasmmulil m skug~
K@it gocoprcTHi BOgOPOJ COOTBETCTBYIOT 3THM M3MeHEHMAM ¢ocdopa,
moromy 4To umeoT coctaB PH® m P?H?, koTopmit MOKHO mpom3BecTw
u3 P* upes sameny ¢ocdopa BomopomomM. BocmmameHAEMOCTH JKUIKOTO:
¢$ochoprcTOro BOJOPOAA CIYKAT IO HEKOTOPOM cTeIeHN IOATBE P3KAeHAEM
CIOpaBeNIABOCTA BHIIENPHBEJEHHOT0 cpaBHeHus. Mrak, cymecTByeT
HEKOTOPOe COOTHOWEHHWe MeKIYy COCTaBOM BOHNOPOAWCTHIX COETMHEHMI
HAHHOIO 3JIeMeHTA W ero JYaCTAIHKM COCTABOM B CBOOOMHOM COCTOSHHAM;
CIIeJIOBATENIbHO, IO BOJOPOJACTHIM COENUHEHUsM MOYKHO CYOUTh OO
HEKOTOPOA CTeNeHH O BO3MOKHHX H3MEHEHMAX B YAaCTAIE IPOCTOr(
tena. Tak Kak yriaepop o6pasyeT He TOJABKO IIpocTeidmide BOAOPOAUCTHE
coepmaenna CH4, C2H?, C2H%, C®H®, wo u ropasmo 6ojiee CJIOKHBIE
C"H?>", 10 ¥ [OOJKHO AYMATh, 9TO YTJIEPOJ MOMET HBIATHCH B CAMBIX
pasHoo6pasHux BmmomaMmeHemmsax C2, C4, CS...C". MoskHo mpuToM
mojiaraTh, 9T0 ¥ B OORIKHOBEHHHX CBOMX BUOM3MEHEHUAX YIJIEPOL,
COeP/{AT MHOTO aTOMOB B CBOeil 9acTame, IIOTOMY dYTO OH IOJyYaeTCst
B 9TOM BHfe JieTde BCEro M3 CIOKHHX YrIepPOAUCTHX COeJUHEHMI, TOrqa
KaK IPOCTHE €r0 COeanHEeHHWA TPYHHO BHIAENAIOT YIIEPON M OTAUYAIOTCSH
CpPaBHATENIHHO OOJBIMOI HPOYHOCTHIO.

[43] Nrak, yraepoxp (a, ciemoBaTenbHO, GOp M KpeMHHA) B CBOMX
BUIOM3MEHEHRAX IPECTABIAET BeChbMa CJIOMKHYI0 9acTAIy, a HOTOMY
€ro aTOMHAaf TEIUIOEMKOCTh MOJIJKHA UPUGIMKATHCA K aTOMHOH TeImwsio-
eMKOCTA CaMBIX CJOKHEIX Tell; OHA B JeACTBATEJILHOCTH [ajke MeHbIIE
TEIIOEMKOCTH OONBHIAHCTBA U3BECTHHIX CJIOKHBIX TeJ, HOTOMY WMEHHO,
9TO0 paccTOosHMe M Bec aToMa yriepoja He BeluKdA. ATOMHas TeIIOeM-
KOCThL YIVIepoja MpHOJAKAeTCsd K aTOMHON TeNJ0eMKOCTH CIIOXKHEeHIMX
TeJ, 3aKIIYAOUMX YIIepox, BOXOPOA M KHCIOPOH, HOTOMY 4YTO 3T
OOCJHEe[HUE WMEI0T TaKKe, CPAaBHUTEJbHO C UYMCJIOM aTOMOB, He3HAYU-
TeJbHHIH JacTHUHBIA BeC W Malblii 00beM, KaK I yroib, rpadurT U ajiMas.

IToaTomMy Bce mCKIIOWeHHMA, M3BECTHHE [0 cUX IOop W3 3akKoma [lio-
aonra u IlTu mna mpocTeX Tel, OOBACHAITCA YACTUIHHM UX COCTABOM
u nx cpoéictBamu. Ilostomy wmasas amommas mennoemkocms yaaepoda

butauorexa “Pynnsepc”



M. Tenaoemrocmd u noaumepusdayus 175

Odoaxcra cayacumsv 0as HAC MOALEO HOBHLM NoOmeepiucOeHueM CAOHCHOCTIU
4ACMUYH020 COCIMABA AAMA3Q, 2paguma U yeas W OKa3HIBAETCA IIPHATOM,
970 yrojib, BEPOATHO, MeHee CJIOKEeH IO CBOEMY YacTHIHOMY COCTaBy,
9eM rpaguT, a amMas, BePOSTHO, eCTh CaMoOe CIO0)KHOe NOJMMepHOe
BUIOM3MEeHeHUe yriepoda, Kak KpacHH# ¢ocdop CiroKHEe IKeITOro.

W3 mpenpigymero MOKHO CHEJIaTh CeqyIOmue BHIBOMEL:

1) Becbma BepOATHO, YTO MCTAHHAS TEIUIOEMKOCThH (T. €. KOJHIECTBO
Temia, pacxomyemoe COOCTBEHHO [Jifi HarpeBaHWmA) PasHOPOXHHX AaTo-
MOB ogHa M Ta ke (3akoH [Hiomomra u IlTtm).

2) Ho BMecTe ¢ HarpeBamueM COBepIIAeTCSI BHYTpeHHAA (npemMy-
MEeCTBeHHO A TBePAHX) u BHemHAA (0c06eHHO Gonbmas iA razoobpas-
HHX TeJ) pa6oTa, pacxXomylomme TeM MeHbIIEe TeIlllla HAa Kaj<[blii aToM,
9eM GONblIe aTOMOB BXOQUT B YacTHLy *; moToMy HabmlojgaeMas aTOMHAs

P-s
TeIJIOEMKOCTh (T) IJIA TBEPABIX TeJ, Kak [44] m pyia rasos, Tem Gamxe

npubamskaercsi K ucTuHHoit (2,4), yem cuoykaee (6osbmme n) 9acTUIHHII
cocTaB BemecTBa *¥,

* Hax 6yaro 6bI 9Ta paboTra pacxogyer{csi) TOABKO HA 9acTh aTOMOB, yAaJeH-
HBIX OT DEeHTpPAa YacTUNH. ATOMH, GIM3KHe K IeHTPY, He ydYacTBYOT B Heill HIu
MaJ0 yd9acTByIOT. JTa ramoresa oOBACHAeT, IoYeMy NIpPH MaJOM pacCTOAHUH
aToMOB BHYTpeHHAA pabora Maja (TeJ0 NpPOYHO), a TaKKe U TO OGCTOATENLCTBO,
9TO OPU CJIOMKHOCTH COCTaBa HarpeBaHHe BefeT K OTPHIBY YacCTH aTOMOB, K paspy-
IIeHHIO CIOKHOrO Teja. Hexnsa au mogoGHEIM 06pasoM OMTH [0 NMOHMMAHHA HpU-
9UHHE BH/EJEHNA TaK HAa3HBaeMOU KPHCTANJIN3AOMOHHOA BOJH M T. I.?

** 310 BTOpOoe MpUOIMKeHMe IOATBep:KgaeT M OOBACHAET 3aKOH J[I0JOHTA I
B TO Ke BpeMsA [aeT BO3MOMKHOCTH Gojiee TOYHEIM 00pa3oM PYKOBOACTBOBATHLCHA TeI-
JIOEMKOCTBIO CJIOXHHIX TeJl IPY ONpeesIeHNU Beca M 9MUCIA ATOMOB. J[Jis MOATBep e~
HUA CIpaBe[INBOCTH BHIIeNpHBeAeHHKX co00pasKeHNil 6RO Gh Haubosee HETEPECHO,
¢ OJHOII CTOPOHH, ONPEeNeNTUTH TeNJ0eMKOCTh B NAapooOpa3HOM COCTOSHHM TaKUX
BeInecTB, KaK PTYTh, 3aKJ0Yanmasd B cBoeil yacrmme 1 arom (mo ¢opmyne III
¢=0,029), ¥ ompegeNUTh TEIVIOEMKOCTH IApPOB (BHAJM OT TeMIepaTypH KHIEHUA)
CIO’KHEHIINX OPTaHMYeCKHX COeqUHEHMU, HampuMep CIOKHEHX 3¢upoB, HadradumHa
u 1. n. C pyroii cropoHH, O6BIO GH TaKKe BeChbMa HMHTEPECHO ONPENEIHNTh TeIlo-
€MKOCTh HECKOJIBKMX IIOJMMEPHHX TeJ B TBEPJOM COCTOAHUH HJIM IO KpailHeii Mepc
B OfHOM (M3UIECKOM COCTOSIHMM; HA[PAMEP, XOTA KAAKAX YTJIEPOAUCTHX BOLOPOIOB
("H?», OHa [OMKHA YMEHLIIATHCA C YBEJIHICHHCM CIOMHOCTH COCTABa, HO YMEHb-
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3) TenmoeMKOCTH TBEpABIX TeJ W, FOBOPA TOYHEe, BHYTPEHHAA
B HMX paboTa 3aBHCHAT He TOJNBKO OT 9YMCIa ATOMOB, HO M OT UX Beca
M PACCTOAHMA, IPUTOM TAaK, YTO C YBeJMIEHHMEM Beca U PACCTOAHMA
BAYTpeHHAA palora, a MOTOMY W TEUIOEMKOCTH Bo3pacraer *

4) CnepoBatesipHO, HET IOBOJA AYyMaTh, YTO TEINIOEMKOCTH 3ABUCHUT
OT OPHUPOABl aTOMOB, & TOJBKO OT UX Beca, YUCIA M PACCTOAHHA **.

5) Tarkum oGpasom, TemaoeMKocTh yacTunsl P.s Bo Beex cocroa[45 |-
HEAX TeJd paBHA cymme: n-2,4 (1epBblif 4ieH, OTKPHITHI [[romoHrom,
aficno- 2,4 npmbnuswrenbHO)|-BHEIMHAA paboTa 9YacTUIbl, 3aBUCANLAS
OT Ko3(puImeHTa pacIUMpPeHUS U Beca OJHONH KyOM4eCKOH Mepsl BC-
mecTBa (dTOT WiAGH MaJ [JIA TBEPIHIX TeJd, 3HAYATENEH [JIsi Ta30B)--
+BHYTPeHHAA pPabOTa YaCTHUIE, KOTOPAasA €CcTh (PYHKIHUA CIOKHOIO
BUja ot n (4ueno aTromMoB B yactuue), P (Beca gactumel) u d (1I0THOCTS.
OT KOTOPO#l 3aBUCHT pPACCTOAHUE AaTOMOB). ITOT HOCHEJHHI YIEH TeM

p EE X
3HaYUTeJAbHEE, UYeM N MeHbIe U ueM P u T 6o pIme .

1leRIle He NOJIKHO OHTH GLICTPHM, IOTOMY 9TO, XOTS IHMCJIO aTOMOB B 9acTUI[e BO3Pa-
CTaeT, HO 3aTO BeC M pPacCTOAHNE AaTOMOB TaKie yBCIAUYHMBAIOTCH.

* 3aBHCHMOCTH TEINIOCMKOCTH OT PACCTOAHNA, HECOMHEHHO, BHJHA TaKKe
13 TOro, 9TO ¢ HarpeBaHUEM TeINIOeMKOCTh JaHHOTO Teja, KaK M3BeCTHO, BO3PacTacT.
TIpUYeM TaKiKe YBEeJUINBAETCA M DPACCTOSHHUC.

** Honm cuMTaer, 4YTO TEINIOEMKOCTL yIiepona B CBOGOJHOM M COEMIICHIIOM
COCTOSHUY [JOJIKHO NpuHATH=1,8, IIOTOMYy 9TO aTOMHE 3TOTO Tella COCTABIEHH npowuye
aTOMOB [pyruX IpPOCTHIX Tea. Ham KakeTcs MOCTATOYHHM I OOBACIEHHA 3TOrO
HpHHEATH: 1) 4ro BHYTpeHHsS paboTa B yriepoae M B YIVIEPORUCTHIX COeJUHENHX
MeHbIIe, 9eM B MeTAJUINIEeCKHUX, IIOTOMY 9TO 2) BeC amosma Maj, 3) pacCTOSAHNE aTOMOB
MaJO M 4) CBepX TOrO, IIOTOMY 9TO YTJePOJUCTHIE BeINecTBa M caM YTOdb caouciie:
0O/IBIDMECTBA APYTHX COeJUHEHMI OO YUCIY aTOMOB, BXOAAMUX B dYacTUny. Eciau
BeC aToMa JUTHS MeHbIIe, 9eM yTJIepOfa, 3aTO PACCTOsSHUE er0 aTOMOB Goiee, 4eM
yriaepopnsy, . Yto Kacaercs A0 BIMAHHUA TaK HA3HBAEeMOTO CTPOEHUS XMMHIECKMX
COCIIMHEHMI Ha MX TEIIOEMKOCTh, TO OHO He MOKeT OBITh BEJIMKO, Cy/AA IO M3BECTHLIM
npuMepaM, HO OTPHIIATH eT0 BIHAHHUA HE AyMar. -

#%% CrpaBeqJIMBOCTh 3TOTO MOKHO M3BJedp U3 NIPHMEPOB BBIIEODPUBCAEHHOI
TabJauusl, JOKas3HBaomMuX: 1) 94To Opu paBHHX n u P TemmoeMKkocTs dYacTHOb P-s
Bo3pacraer ¢ yBenrudenuem P/d, 2) nmpu paBubix n u P/d ¢ Boapacranuem P m 3) mpn
paBrEX P u P/d wacrHOe Ps/n Bo3pacraer ¢ yMeHbIIEeHUEM n. EcaM cpaBHUM [Ba Tesaa
¢ PaBHEIM 9ICIOM aTOMOB (?),.HO.He OZMHAKOBBIM BECOM M DAacCTOSIHMEM:aTOMOB, TO
Bcerna mpu.yBeanderun-P 1 P/d Boapacraer m P-s. '
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6) Tak Kak HaM HEM3BECTHO C TOYHOCTHIO YHCJO aTOMOB, BXOIA-
mUX B 9acTULy GOJNBIIMHCTBA COJIEN W OKmMCeil, JId KOTOPHIX HpPeuMy-
ImMeCTBEHHO HAabaIomanach TEMIOEMKOCTh *, TO M HET BO3MOMHOCTH
BBIGECTH TOYHYI0 3aBUCHMOCTb BHYTpPEHHEHl paboTH OT Beca W paccTos-
HUSI aTOMOB, HO 3aTO CO BPEMEHeM, KOI/Ia YUCI0 HaOMIoNeHudl Haj Temio-
€MKOCTBI0O XOPOIIO M3BECTHBHIX CIOKHHIX TeJI BO3PACTeT, BTH YHUCIA
Jaj)yT, BEPOATHO, BO3MOKHOCTH CYIOUTh O YMCIe aTOMOB, T. €. O IOJH-
MEpDHOM COCTOSIHHM, B KAaKOM HAXOQATCA MUHEpaJbHBIE BellecTBA IpPHU
OGHIKHOBEHHEIX YCJIOBHAX TeMIePaTyphL.9

T'naBrylo nmenp aroil craTsM cocraBiser oOobmeHue 3akoma Jlio-
JIOHTa, OOBsSICHeHWE 3aMEeUYeHHbIX OT HEro OTCTymiIeHmi. Bce mpogee
CIY}KAT TOJNBKO IJIS BTON INIaBHOM Helm, a OOTOMY Ba)KHEHIMHM BHIBO-
JIOM f CUHMTAI0 [I0KA3aTEIbCTBO CIIOKHOCTU YACTUIE! yriepoma B cBoOo-
HOM COCTOSIHHHU, 9TO YCKOJB3aJI0, CKOJBKO MHE M3BECTHO, OT BHAMAHUS
xumuxoB. Ilo Moemy MHeHHI0, gacTuma yriepoga B CBOGOIHOM COCTOA-
HAW CJOjKHEe YAacTHUIH BCeX NIPOYMX W3BECTHEX HAaM DOPOCTHX Tel.
INomaraio, 9T0 3T0 HAXOOUTCA B CBA3HM ¢ HeKOTOpwMA [46 ] ocobernocTamMu
OpragmuecKuXx CoeguHeHmid ** @ 9T0 3TUM OOBACHAETCA B HOKOTOPOH
Mepe BeJUKOoe 3aTpyJHeHue B ONPEeBpPAIleHAHN YIiA B APYTHe COeJAHEHHS
M BBICOKAas TeMmiepaTrypa, JIA TOro HeobxogmMmas, KaK 3TO 3aMEYEHO
¥ [JS APYTUX CIOYKHBIX moammepoB. Horma yronb pearupyer, dYacTh
TeIIa TPATHTCA HA Pa3bequHEeHNe eT0 aTOMOB, a ero 06pa30BaHue MOJIKHO
COIPOBOKIATHCA BHEJIEHAEM TeIla. B TepMOXMMAYECKHX WUCCIen0Ba-
HHAX MOJKHO NPUHATH TO BO BHUMAHUE.

(’KPXO0, T. Il, eun. 2, 1870, cmp. 28—46)

¢ * Tak, HanpuMep, B KBacmax MOKHO IpuHATEL Al, Al2, a MoxKer GHTb, U Gosee
aTOMOB aJIlOMUHUSA,

*#%* (OTTOro aHAJIOTOB OpPTAaHNIECKUX COeUHEHMH MOMKHO K[aTh CKOpee BCEro
AJIA KpeMHUs1, 6opa U cepHl, 9eM 1A KaKUX-ENOy b APYTHUX IPOCTHX Tesa. HpeMHAeBEe
anajlory ysKe CTAJIN U3BECTHH, GOpHHe JO/KHO K1aTh. BN m SN, mo MoeMy MHeru10,
Jydioyve aHANOTM mapanmaHa. S mMero B BAAY NONKTKY IOJYYeHNSA HACTOSAMMUX I{HA-
HOBHIX COeQMHEHMH, B KOTOpHIX YIJIepOJ 3aMeHeH cepoio, IpeAunojaras BHATH u3
XJIOPWCTOI cepkl, BoxopopoceprMcToil kmcaorh IlMormenbeprepa SH20? (amamor
MypaBbUHON KHUCIOTH ¥, KaK OHA, OJHOOCHOBHOI) U M3 CEPHUCTON KHMCIOTH KaK
aHanora yroabHoil. MHe KasKeTcd, 9TO aMHAB M HUTPHJIH COPHUCTOM KUCIOTH HALyT
CepIHCTOa30THCTHE COENUHEHHs, AaHAJOTHIeCKHEe HHAHOBHIM.

12 Ilepuopuyecknit 3aKOH
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N3Baevenne w3 pedepara «O BHYHCIEHAH TEILIOEMKOCTH
XAMHYECKHX COENAHEHMID»

[200] Kak wu3BecTHO, amomuile mennoemkocmu Tas3000pasHBIX die-
MeHTOB (37)eCh, KAK H Be3Je B HajbHefmenM, Ipa IOCTOSHHOM JaBIeHUHN)—
= 3,4, a aTOMHBIE TEIVIOEMKOCTH TBePAKIX dIeMeHTOB=0,4, OMHAKO YacTO
HMeIOT MeCTO OTKIOHEHHs, KoTopsle 3actaBmam Honma (Ann. Ch. Pharm.
Suppl., 3, 336) orpmuars BceobmuocTs 3akoHA Jlononra n Iltu. C apy-
roil CTOPOHHI, MOCIENOBATEIM MeXaHWYeCKOH Teopmu TemwnoTsl (XHpH,
E. Ilmunr, Honpe, Bydd, Bagexep) mpmmnym K 3aKiI0YeHHI0 O THCIe
aTOMOB B XMMAYECKHX COEIAHEHHAX, KOTOPhlE COBEPIIEHHO IIPOTUBOpEYaT
XUMAYeCKAM JaHHbIM. Jlanbpmie g MOKasKy, 9To UpH Gojee TOYHOM OIpese-
JleHAN MOJIEKYJIH OTKJIOHeHWs OT 3aKoma [liomonra u Iltm mcuesasor. ..

[203] Amommrie menaoemrocmu meepdvix mea koaebaromes om 7 9o 2.
OHU YMEHBULAIOMCS C YBeAUneHUeM UUCAL AMOMOE 8 MOJeKyAse U npu
YMEHVUIEKUL 8eca U 06bema MOACKYAbL.

Ecam Mm mcronkyem 3axkom [romonra m Iltu B ToM cMmucae, d9TO
UCTUHHblE AMOMHBIE MEeNA0eMEOCIU 3JIeMEHTOB (T. €. KOJIMYecTBO TeIlia,
ciysKaiee TONBKO [uf IOAbeMa TeMIepaTyph) MIA BCEX I3IEeMEHTOB
PaBHH, TO HOJAYyYMM He TOJABKO 3aKoH Heiimama, mo u mpasmio Homoa.

HexoTopele aneMeHTH COmep;KaT B MOJIEKyJde TOJIBbKO 00uH aToM
(Hg, Cd. . .), npyrme dsa (H,, Oy, J,. . .). Taxkue sneMeHTH HOJKHE 00-
IafaTh TaK;Ke HAMBHICIIEH aTOMHON TeIIOEMKOCTHIO, YTO M HA CAMOM Jeje
mopTBe prrmaeTca onktoM (cp. Kopp, Ann. Ch. Pharm. Suppl., 7, 290).

ITosTomy 3akor [rononra m Iltm (npmEmMas Bo BHUMaHUe® HAGIIIEH-
HEe aTOMHEe TeIIOEMKOCTR) npuzoder 6 GOABULLHCMGE CAYYaes, MAK KAk
MONEKYABL 9AeMeHMO6 wauje 6ceeo nocmpoewst npocmo (n=1 man =2).

Ho cymecTByOT H 31€MEHTH, ¥ KOTOPBIX YUCIO ATOMOB B MOJIEKYJe
Beamko. Takme 3meMeHTEl OyqyT 00MagaTh Medbutell TEIIIOEMKOCTHIO
H 1oTOMY OyayT oO0HApy:KMBaTh OTKJIOHeHHWe OT 3akoHa Jlromomra

P.s
n IIta. s Geaceo ¢oc[204)popa ——=15,9, a puA kpackozo (Goxee
caosxporo)=>5,3. Hua As=6,1. P u As, Kak H3BeCTHO, COuEp/KAT IO
MeHbIIe#d Mepe 4 aroma B Momekyme. Hua S=5,2 m Se=5,9 MomxmaO
OpmHATH 6 aToMOB B MoieKyne, a IOTOMY MH IOCIEJOBaTeIbHO IMPHX0-
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oaM K 3akaouerdio, 4ro y Si=3,8 — 5; B=2,4 — 2,8; y C=1,76
(anmasz) — 2,9 (yroab) MOJNIEKYJIH HOJKHE OHTH IIOCTPOCHE eIe CI0KHee.

BricokoMy MOJNEKYJIAPHOMY Becy yatepoda NpeKge BCEro COOTBET-
cryer ero menerysectb. Ho CO m CO, —rasm, Tak sxe kak NO m NO,,
M TOTOMY MOJKeT CymecTBOBaThb rasoobpassii C,, mopo6ro N,. Ecan
cpasaum SO, ¢ CO,, H,S ¢ CH, (?), (C,H;),S ¢ C3H,,, TO yBEAUM, 9TO
Berymwieame C Ha MecTo S BemeT K TOMY, 9TO MOIEKYJIAa CTAHOBHTCH
6omee jeTydeit m MeHee cBAzamHO#. O6GHUHHIL yriepon ecTs G, ¥ TOABKO
Ipn 9pe3BEYAMHO BHCOKHX Temumeparypax oH mepexomaT B C,. Ho kak
cepa (S,) B MoMenTH coegmuenna ¢ O, H. .. mepexoamr B Sy, Tak xe
r C, B oqmHAKOBHX ycaoBuax nepexonat B C,. X0oTA A3 IeTydux coexnHe-
HE# yriaepoga MOKHO HOIyddaTh 06biuHbil yroas (C,), HO, OHAKO, TAKKE
Majo mpepnonokenns o Haamuma C, B 3TOM COSAHEHWH, KAaK W IPH-
3HAHUMA NapagdaHa B OUAHUCTHX COGNMHEHMAX, KOTOPHI 9TH Tela BHIe-
JaseT npn Harpesasmn. HamommuaeM gasnee 06 06pa3oBaHAA I'YMAHOBHIX
tex (Bepremo) m rpadmroBoit kmcaor (Bpomm) m3 yrad.

Haxonem, ecim Mil PacCMOTPHEM KHCJIOTH ZA0pa, TO 3aMETHM, 9TO
OHM cojiep;KaT He Goadbwe omHOro aToma xjopa Cl; B MoieKyxe; kKucao-
pod cymecteyet B Buge O, m Oy 1 cootBercTBenHO 06pasyer H,O n H,0,,
T. €. 030on, B KoTopoM O 3amenen Ha H,. Cepa — S4, ¥ COOTBETCTBEHHO
OHA [aer CyAbQUAK M KACIOTH Cephl, KOTOPHE COMep:KaT [0 9S B MoJje-
Kyne (OATECepPHHACTHE 6Gapmil, MeHTaTAOHOBAg KHCIOTA), HO He Gosbue.
P,H, Mp moyxeM paccmarpmBaTh Kak P,, B kotopom P, 3amenenn ma H,.
Jta PaKTH, KOTOPHX MOKHO NIPABECTA MHOIO, YKa3HBAalOT HA TO, YTO
CYIECTBYET H3BECTHOE COOTHOIIEHHME MEKNY BOJOPOMACTHIMEA COEJIH-
HEeHUSMH 3JI€MEHTa W CaMOil ero MONEKYJ0# B CBOGOJHOM COCTOSHWH.
BBupgy Toro, wro momywaiorca ToabKo yriaesomopomsl CH,, CoH,. . .
C,H,,, 10 n yruepopn, Tak sxe kak um O, S, P, As. . ., MOeT BCTPeTATHCH
B Buje pasnmyuex Mmommdpmramuit C,, C,. .. C,.

WsBectHo, 9T0 Hambonee GoraTele yriepogoM OPraHUYECKHE COEMH-
HeHWs Jjerde Bcero gaoT oOwumbiil yroub (C,). Caedosameavrno, maran
menaoemkocmd yeaepoda 0okasviéaem MOALEO CAOHCHOCIML €20 MOACKY.Abl.

BomenpunBeneHHHE pacCY)KIeHAS MOKHO CBECTH K CIEAYIOmMUAM
BEIBOJIAM:

12*

butauorexa “Pynnsepc”



180 Hob6asaenua

1) HUcmurnnas mensoemrocms (T. e. Temwno, HeoOGXomgaMoe TONBKO HA
TOBHINIEHNE TeMIOePaTypPhHl) 00uHakosa O04f 6CEL INEMEHMOB.

2) Ilpu maepesanuu mesa npoucrodum, Kpome 8HympeHHed pabomut
(ocoberno y TBepgHX Tej) M BHeMHASA paGora (0coGeHHO y rasos),
Komopuvle meMm meHbuie mpebyim menaa Ha kaxcOwii amom, vem 6Gosvuie
amomos 8 moaexyse. ITO, BePOATHO, MOKHO OOBACHUTH TeM, 94TO B Heil
NPUHEMAIOT YyYaCTHe TOJBKO ATOMBI, JIE)KAMUe NAaIbIOe OT HeHTPA MOJje-
Kyasl. Torga cTaHOBHTCA HOHATHHIM, 9YTO IPH MajHX pPacCTOAHUAX
MemOy aToMaM® BHYTpPeHHAA paGora Mana (Teixa — yCTOMYMBH) M 9TO
OpA HarpeBaHWM CIOMKHEIX MOJEKYJ OPOMCXOAMT MX pacuapy (Haopmmep,
BEIIeJICHAe KPACTAJNJIOTANPATHON BOJHI).

3) Tenaoemkocmsv, uau, cropee, 6HYMPeHHAL paboma  3JeMEHMO8
3a8UCUM OM YUCAA AMOMO8, UL 6eCa U UL PACCMOAHUL, MAK 4MO OHA NPU
y6eAUNeHUU 6eCa U PACCTOAHULL AMOMO8 COOMBEMCMBEHHO Y8eAUUUBAEMCS.
9TO MOATBEPIKIAAETCA TaKyKe TeM H3BECTHHIM (PAKTOM, 4TO TEIUIOEMKOCTH
PacTeT OpH IOBHINCHHHA TeMuepaTypH. [[03ToMy TemI0eMKOCTh HE MOKET
3aBUCETHh OT NRPUPOOs. IIEMEHTOB; XOTA CMPOeHUS MOJIEKYIH OTPUIAThH
HeJb3s, HO OOYCIOBIEHHOE MM BJIMSHAE HOJIKHO OHTH O4eHb HE3HATIM-
tenbENM. 110 Kommy TemmoeMKocTh yriepona HamMeHbIIAas, KOTHa MoJe-
Kyla HamIpocTelmas.

Mon coo6pakeHUs OPHBOOAT KaK pa3 K 0OpPAaTHOMY 3aKIIOYEHHIO.

[205] Tenaoemrocmv wactunpt P-s paBHA 2,4+ n--enewsnss paboma
Mmosekyant (3aBECAmMAA 0T KoapduImeHTa pacIIMPeHUs M Beca KyOmde-
cKOM epmmmMIEl O0BeMa Tena)--e6HympeHHAs paboma (3aBUCAmMAA OT
n, P, d). Ilocnennuii xoaddmuuenT tem Gonblme, ueM MeHbIIe 7 W UeM

P

oonpme P u e

Beugy Toro, 4To 4mciI0 aTOMOB A GONBIMIAHCTBA COJIeH W OKUCIOB
HEU3BECTHO, BHYTPEHHAS paboTa HE MO’KeT OHTh TOYHO BHIUHMCIEHA.
JTo cnenaeTcd BO3MOMKHEIM TOTLA, KaK TOJBKO OymeT Oojbme Habxio-
JEeHHH Ha yAeIbHBIMU TEIJIOEMKOCTAMU.

9) Yeaepod ¢ ceobodrom cocmosnuu obaadaem Haubonee CAONCHOU
MoAekyaol u3 Bcex diaemerToB. (OTcofa HEAKTHBHOCTH CBOOGOTHOrO
yris, BEICOKAasA TeMmeparypa, KoTopas HeoOXogmma AN BceX ero’ peak-
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nuii. Ecam yroas BcTymaeT B peaKOmmio, TO TeINIOTA IIOIVIOMIAeTCS Ha
pacmaTthiBaEme ero aToMoB. Eciam yriaepox pmenaercsa CBOOOMHHIM, TO
TEINIO TAKyKe JOJIKHO OCBOGONMTHCA. JTO HYKHO MPUHAMATH BO BHEMA-
HUe [OPH TEePMOXAMAYECKAX WMCCIAEIOBAHAAX.

N3 BrimeckazaHHOro CiIemayeT, 4TO Teja, IOJOGHBIE OPraHMmYecKHUM
coefmHEHAAM, OyOyT CKOpee BCero HaiieHH Cpemu NOPOM3BOAHHIX Si
(Benep, ®punens, Jagen6ypr), B u S, BN rm SN — Gamxaiimue ana-
aorun mapanmara. Mcexomsa m3 xmenoter lrornenteprepa SH,0, (amano-
IEYHOR TaKoi jke ogHOoaTOMHOR MypassmHOil Kuciaore CH,0,), xmoprcToit
cepul mam SO,, MOMKHO OHITH BO3MOYKHO NPATOTOBUTH €€ IMAHUCTHE
coequuennd, B KoTopeix G 3amemer Ha S. Haxomem, mom cooGpa-
JKEHUA [ealoT JKeJaTelbHBMA ONPEHeNeHUs TEeINIOeMKOCTe TaKuX
3JIeMEHTOB B Ta3000pa3HOM COCTOSHMYU, MOJEKYJa KOTOPHX COCTOHUT
m3 opsoro aroma (Hg, Zn...). [lamee j>KemaTenbHO OIpeleNeHUe Tel-
JI0EMKOCTeil CJIOKHBIX OPraHMYECKHX coegnHeHMi (HadTaamaa, pPasHEX
POROB 3PHUPOB. . .) B COCTOSHUU COBEPHOIEHHOIO ra3a M, HAKOHeI, NOJA-
MEPHHX COeUWHEHMHA B TBEPAOM MM IO KpaiiHed Mepe B OAMHAKOBOM
cocrosiEnm (yraesogopomsl C,H,,). B nocmemmem caywae Temmoem-
KOCTb IPM YBeJIMYEHUN MOJEKYJIBl MOJYKHA YMEHbIIATHCA, HO JIANIb
TMOCTeNeHHO, TaK KaK OHOBPeMEHHO pacTeT He TONBKO YHACIO aTOMOB,
HO ¥ MOJEKYJSADHBIA BEC M MEMKIyaTOMHEIE PACCTOSHUSA.

(«Zeitschrift fir Chemiey,
m. VI, 1870, cmp. 200—205)

2m
O NCJANMEPN3AIINN B MUHEPAJIbHBIX BEIECTBAX
ITepBbie cy:KmeHHA O Bece YaCTUI[ XMMAYECKAX COeQMHEHMHA ObLIm
clelaHb DOYTA HEe3aBHCUMO OT M3yYeHWs INIOTHOCTA IapoB, Ha OCHOBA-

HAM 9ACTO XMMMAYeCKAX oTHomeHmil Tex. CBemeHUA 9TH MCHPABJIAIACD,
HAOIIONANNCh W MOJIYIMIN HPOYHYIO OMOPY B NpAMEHEHUH 3aKoHa ABo-
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ragpo, Ammepa m tHepapa. Ho m HEHe 3TOT 3aKOH He MOKeT OHITH IpU-
MeHCH K OTDOMHOMY 4YHCJIY BemEecTB, He IIPeBpamalomuXxcsa B Mmap,
a DOTOMY [UIf BTHX TeJl Hem30e)KHO PYKOBOICTBOBATHCA B OLpeNeseHAN
YacTHIHOTO Beca IMOKA TOJHKO OJHOI COBOKYIHOCTHIO MMEIOIAXCA XH-
MHIYeCKHEX U (M3MIECKHX CBeJeHMIl 00 3THX TejaaxX. JTO 3aMevYaHMe MMeeT
Oosbmoe 3HAaYeHMEe NPW PACCMOTPEHMM TaK HA3HBAEMBIX MUHEPAJbHHIX
coefmHeHU, GONBMAHCTBO KOTOPHX OTHOCHTCA K KiIaccy HejeTyqux
BEIecTB, & B 0COOGHHOCTH K PACCMOTPEHHUIO COjieil, A3 KOTOPHX TOJBKO
HEeMHOIWe jeTyddm. HEulHe jKe K 3TAM BeIIeCTBAM BOBCE He IPUMEHAETCA
OOHATAE O YacTANE, a COCTAB WX BHIPAKAETCA IOYTH HMCKIIYATENHHO
9KBHBAJICHTHHIMA (OPMYJIaMH, T. €. COJM CPABHABAITCA C JIETYIAMH
COeIMHEHMAMA TeX jKe KHCIOTHHIX OCTaTKOB, T. €. C CAMBIMA KHCJIOTaMu
oz ¢ nx adupamm. [TogobHas cmcremMa SKBUBANIEHTHOTO CIMYEHHA CO-
cTaBa cojeil ¢ spmpamm Gruia mposemeHa sHepapoM ¢ IIOIHOTOXO 4pes
OeJH# PAJ MHUHEPAIBHHX COCOUHEHWI, HO yKe ¢ TeX ImOp 3TH IKBHBA-
JeHTHHEe GOpPMYJIH IpeTepHesn M3MeHEHNe Ha OCHOBAHHH TepPMHYECKHX
maeB, MPEUMYMECTBeHHO BcieacTBHe HacTosamid Hammmapo. Ho npm
3TOM BCe >Ke-TAKM COCTAB MUHEPAJbHHX COEJHHEHWN BHIPAIKAETCH OOBIK-
HOBEHHO IpoCTeHmMWME MJIM JSMIOApPAYeCKAMA (OPMYJIaMu M HHKAKAX
CYKICHMI 0 YJaCTAYHOM Bece K 9TAM IOCIETHUM He IIPUMEH AeTCA, & MeJKIY
TeM OYeBUIHO, 4TO MIA CYKIEHAN O mPMpOfe OKHACIOB M COJe00pasHHX
TeJI, PABHO KaK M MHOYKeCTBA IMONO0OHBIX BEIEeCTB, BeChbMa BAyKHO GBLIO OB
EMeTh XOTA HEKOTOPHIe CBEJeHHA 0 dacTmiHOM mX Bece. Cymsa mo tomy,
9T0 MHOIHMEe JIeTydde 3JIeMeHTH O006pasyioT HeJeTydme OKHCIH H COJie-
o6pasHEe COeIMHEHHA, MOKHO AyMaTh, 4TO OOJBMMHCTBO HEIHE IIpUME-
HAEMBIX XEMATIECKIX GOpPMyYJ JOJKHO OHITH yBeINYeHO B HECKOJIBKO pas
Vi BEHIPQJKEHHA YAaCTHYHOTO Beca 9TUX COoeqHeHuil. B HEKOTOPHX ciy-
gasgX dTO YHAOCTOBEPEHO ¢ MOJIOKATEeNbHOCTHIO. Tak, HaOp., i dochama
T'nagcror pokasan ompenejeHmeM ILUIOTHOCTH NHapoB, a DBmxembrays
moaTBepami, uro mpocrefimas gopmyra PNO momxma GuTb yTpoeHa.d
JlopaH nnA BRHpasKeHUA TeX Pal3nMUmMil, KOTOPHE 3aMeYalOTCA B COCTaBe
KPeMHe3eMHCTHX COeJAHEHAN, JONYCTAN CYMECTBOBAHAE MHOTHX IIOJIH-
MepHHX BHIOM3MEHEHMN KpeMHe3ema. Takoe jKe mOpefcTaBjieHHe OH
OpAMEHHJI K PAacCMOTPEHHI0 BOJAbOPAMOBHX COeNWHEHUH, M PacTBOP
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MeTaBoAbYPAMOBOI COJIM OH CYATAN NOJIHMEPHHIM H3MEHEHHMEeM OGHIK-
HoBeHHON BombYpamoBoir KmciaoThl. Ilogo6HOE Ke cy)kmeEme mpmme-
meno DpeMu B ero mcciegoOBaHMM HAJl METAOJOBSHHOK KHCIOTOI, KOTO-
PyI0 OH CYATaeT HOJIMMEPOM OOGHKHOBEHHO# OJOBAHHOH  KHCIOTH.
B mccaemoBaHmAX ToOciaegHEr0 BPeMEHHM HAJ, HEIPENEAbHEIMH COejdHe-
HUAMHA jKejie3a, 0JI0BA M TOMY HONOOHHIMHA OYeHb YacTO IIPAMEHSIACH
mojo0Hbe YIBOGHHBE WM YTPOCHHEE, CIOBOM — MOJHMePHEE $OPMYIH
coeoOpasHEX Tej, IpudeM OOHIKHOBEHHO HMCXONAT M3 OpeNCcTaRJIeHUi
00 aTOMHOCTH BXOIAMMUX 3JIEMEHTOB A CTPeMATCA GOPMYILl HeIpeaeabHEX
COeUHOHUH IOMIMHUTH MCKYCCTBOHHOMY NMPENCTABICHHAI0 0 HEM3MEHHOH
aTOMHOCTU 3JI€MEHTOB, BXONAMUX B COeNMHEHHE. TaK, HEONHOKPATHO,
HECMOTPA Ha ClelaHHble ONpeJeeHns IIOTHOCTA MapoB, BHICKA3KBAIL0CH
MHeHUe, 9T0 KaJoMeIb npexcTaBiasgeT sactudanii Bec He HgCl, mo Hg?Cl2.
Togyno Tar eme HETABHO Bm{{}(nep?}g coofpaskeHHA MOJOGHOTO poja
OpPUMEHUI K OUpefeleHuIo Beca JaCTALE XJIOPUCTOro cepeGpa, KOTOpoe
on cumtaer Ag2Cl?, cumTaa cepe6po 3a dIeMEHT ABYATOMHHI, XOTA U
ob6nagaromuit atomuniMm BecoM 108, a me 216, xax To mpmmsan Ientep.
Takum 06paszomM, yre CymMecTBYHT MHOTHE TOIIBITKA K YCTAHOBJICHMIO Ya-
CTHYHOTO Beca COJIe00Pas3HHX TeJ, XOTA INIOTHOCTh MX HaPOB M OCTAeTCA
HaM HEeW3BECTHA. OTH MONHTKM, 0 MOEMY MHEHUIO, BIOJHE 3aKOHHEI,
MOTOMY 49TO IOHATHAe O YaCTHIE, COCTABIAIONEEe CHIY H OCOGEHHOCTH
HHHENIHOT0 HANPABJIGHHA B XHUMAD, HE MOKeT He OHTb UPHMEHEHO
¥ K TaKMM BeIlecTBaM, KOTOpPHE N0 CHX IOpP B Maph He HPEeBPAIEeHEH.
B panbmeiimeM w3no)keHWME S IOCTApalCh IMOKAa3aTh HEOOXOMEMOCTH
NpUMEHeHUA NOJUMEPHON (POPMYJIB K BBHIPAYKEHMIO COCTABA KpPEMHe-
3eMa, HO NPeABAPUTEJNBLHO CIeJal HEeCKOJLKO 3aMedaHUll O caMoi
HNOJAMMEPH3ANAA, PYKOBOACTBYACH IPW 3TOM TeMHA CBEJICHHAMHU, KOTOPHE
AMEIOTCA B 9TOM OTHONIEHMM O JIeTYy4AX YIriIepPOAUCTHX BemecTBax,
COCTaBIARMUX 00paser, [JiA HM3YYCHHA BCEX OCTANBHHYX. XAMHIOCKAX
coeMHEeHT .

IIpepenbHbie ymenonopogm C'H?*2* m Bce ®M COOTBETCTBYIOMmAE
nponykTH 3amemenus C"X?™2 ge 061amaloT CHOCOGHOCTHIO HH K CO-
eMHeHMAM, HU K OoJAXMepH3alud. EcCiIm HeKOTOPHe M3 ImpenesbHHX Be-
MEeCTB CIOCOOHH K COCAUHEHHI0 ¢ KPHCTANJIU3AIHOHHOI BOLOI0, TO 3TO
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ofbACHAETCA MHPOCTO CYMECTBOBAHMEM HOPMAJBHEIX TIHapaToB. Tak,
HaIp., MaBejieBasg KACI0Ta eCTh KUCJIOTa IpeneibHAsA, HO OHA CIIOCOOHA
COeNUHATHCA C ABYMs NMafAMHA KPHCTA/IM3ANMOHHON BOMBI, IOTOMY 4YTO
oTBeuaeT mpeneabaomy yriaesogopony C2H®, a Boicmuii ruppat, eMmy cooT-
BeTcTBYlomuii, moixken mMmeth cocrtaB C*(OH)S. TakoB u ecth cocras
KPACTAIAIECKON maBeneBoil KucioTsl. IlomoOHble BHICOKWE TUPATHI,
KaK Mbl 3HaeM M3 BCeil COBOKYIHOCTH CBEIEHMil 06 yIri€POMUCTHX BeIe-
CTBax, He MOT'YT CYmECTBOBATh B Psije NPOM3BOAHBIX, TaK Kak HA 1 aTom
yriepoma MOKeT COfep:kaThcsA He Oojee Kak 1 BOmAHOro ocraTka, cie-
nosareabno ma C? mosker comepsxathea Tonbko (OH)2 3arem, ckombko
MHE H3BECTHO, HET HU OIHOIO [OCTOBEPHOTO CJHYdYasd COEJUHEHHA Ipe-
JeJIbHOT0, YTI6BOL0POJHOTO BEIMECTBA ¢ KAKUMU-TNGO0 JPYTUMU IPe.eb-
HBIMH 9aCTUNAMM, 4 IOJHAMEPU3AIMA U 6CTh COCMUHEHNE ABYX ONUHAKOBO
OpeJeabHEIX YaCTHIl, CIeJ0BATEIbHO HEBO3MOKHO [JIfA UPENeJbHBIX YIe-
BOMOPOJHBIX COCUHEHMIT ABJICHUE MOIMMEPHU3alUu, KaK TO MOKA3HBaeT
u camuiii paxr. HempemenvHble COeqUHEHMS, HAIPOTHB TOTO, 00JamaioT
COOCOOHOCTBIO [OCTUraTh 4pe3 COequHeHMA ¢ memmmu dactumama (H2,
HC1, H20, CI2, HJ, H2SO* m Tak jaiee) mo Opemesa YIriepPOAUCTHIX
COEUHEHMN U IOTOMY MM CBONCTBEHHO COEOUHATHCA MU MEKAY €0GoIo,
T. €. DOJAUMepU3UpPoBaTh. TaK, MOIMMEPUSMPYIOT M YIIAEBONOPOIBI, TO-
monorudeckne stuiaeny C'H? u B 0COGEHHOCTH II€FKO — T'OMOJOTH
amerminena C'H?2. Tak, camplii ameTuneH mnpeBpamaeTcs, KaK IO-
kasanu ousTel Bepremo, B Geuson, CSH®, B ctupon, C®HS®, u Toumo
TaK jke rpynma TepuertunHoro macia C’H?® cmocobHa upes moammepu-
3alUi0 [aBaThb pasHble IIOJIMMEpPHLIE BHUIOM3MEHEHUS BTOTO BEIIECTBA:
CSHS®, C1°H?¢, C15H24, C2°H32 u 1. n. Aubgermasl, xapaKrepusyomuecs
cmoco6HOCTHI0 K coepmunennio ¢ H? (gawor comprt), ¢ O (maror Kucaory),
COOCOOHBI TAKIKE COGMMHATHCA MEKOY c006010, 00pa3ys IMOJMMEPHBIE BA-
JOM3MEHEHU A, M3BECTHbIC KaK B JKUPHOM, TaK U B apOMATUYECKOM psfe.
Touno TaK ke CHMHEPONHCTHE COCUHEHUA, CHOCOOHEE ymepmusBaTh H?2
una H* (peaknus Bexerosa m Memmmyca), mnmm H20, unn 2H20 (mpes-
PamaioTesa B aMUIbl A AMMUAdIHbIe COJM), 00/1aaI0T, KAK M3BECTHO, TAKIKE
I CHOCOOHOCTHI0O K IOJHMEpPH3AIMA, Y4eMy Mbl BUAUM LOATBEPKICHUE
Be Toarko B CN, Cl, o n8CNO, CNOH, C2H°CN n TOoMy I10T00HHX.

butauorexa “Pynnsepc”



M. Tenaoemkocmb U ROAUMEDUIAYUR 185

CmoBoM, Te BemecTBa, KOTOPble CYATAIOTCH HeIpedelbHBIMH U 06JIamaroT
CIOCOOHOCTHIO COGNUHATHCA € APYTUMU JaCTANAMH, AMEIOT CIOCOOHOCTH
I K B3aMMHOMY MEKIy c060I0 COeIWHEHWIO, T. €. CIIOCOOHEI IOJAMEpH-
3WPOBATh.

Ha ocmoBammm 3TUX cOO0paskeHHMil MOJIKHO OBLIO OBl KEATh, 4TO-
mpefelbHEE COSIAHEHNSA, OTBEYalI(e APYTMM 3JIeMEeHTaM, OyAyT OT-
HOCUTHCA TAKHM K€ TOYHO 00pPasoM M B CBOMX OKOHYATENBHBIX fopmax
coepuuenns He OymyT o00mamaTh CHOCOOHOCTHIO HH K COGJUHEHUAM,
HM K moauMmepmsamuu. Ho B gefiCTBETENBHOCTH TaKOe IPEHIOJIOKeHHe
COBEPIIEHHO HECHPABEIJIABO, HOTOMY YTO HH [JIfA OFHOTO 3JIEeMEeHTA,
KpoMe yriepopa, OO CHUX OOpP HEeM3BECTHO HCTUHHOIO Ipejeja CoequHe-
Huil. 3Has gaA yriaepoma mpenenabAyio dopmyny CX4, upesa romosoru-
qeCKUe M3MCHEHU A ee Mbl HOJy4aeM HOHATHe 060 BceX mMpeaeabHbX GopMax
yraepomucthix coemuuenmin  C’X2**2, ®opma CX* mocrosHHA IS
yriaepoga He TONBKO IJsA COeOAHEHWH ¢ KUCIOPONOM, HO H IS COequ-
HEHMIA € BOMOPOAOM, XJIOPOM W APYIAMM dJIeMEHTAMU; HU MIJIS OJHOTO
IpYroro »sieMeHTa mOJO0HOr0 IOCTOAHHOTO WPEeHeaa MBI HE HMEeM.
Tak, pnsa ¢ocpopa mpemen coemmHEHUE C BONOPOHOM I PENCTaBIAET
coequuenue PX3, a muA coepmuHeHHMI, cOfepsKamuX XJ0p, KUCIOPON I
IpYyrue pieMeHThl, HeoOxomuMo qonycTuts dopmy PX®. Pamg mogo6mIX ke
SBJIEHNIl M3BECTeH M IS BceX APyrax simemeHToB. Ilpurom coepumenme
C ONHHM KAKUM-TH60 dIIeMEHTOM He MCUYePIhBaeT COOCOOHOCTA K COe-
OWHEHUSM; N3BECTHO, YTO TaKme mpepeibHBe Popmbl, kKak SiCl%, o6aa-
JaoT emnie sSCHO PasBHTOI0 CHOCOOHOCTHIO K COEJHHEHUAM C YaCTAIAMU
OPYTHX Tej, KaK IOoKasajiu mcciaenoBanus Be6Gepa m MHOTMX HpYIHEX.
IToaToMy B mpemes bHBIX HEYIJIe POMACTHIX COSIMHEHAAX [OJIKHO JOIYCTATH
eme CHOCOOHOCTh K HOBHIM COGIMHEHHAM, & CIeJ0BATEJbHO M HENIb3f
OTpUIaTh CIOCOOHOCTA K monuMepmaamuu. B mpmvenenmmm Tex MOHATHIN,
KOTOpbIe BHPAGOTANMCH HAJ U3y9IeHNOM YIJIePONHMCTHIX BEIMECTB, B IIPU-
MeHEeHAM HX K COGQUHEHWAM [APYTrAX 3JIeMEHTOB, B 3TOM OTHOINEHWM
JOJIKHO OBITH BeCbMa OCTOPOYKHHIM, 4TO0BI HE BIIACTH B HEECTECTBEHHOE
cOnmxeHMe, W IO 3TOM-TO OpUYMHE TMPAMEHEHHWE AaTOMHOTO IIPenCTaBIe-
HEAA O CTPOEHHH BEmeCTB KO BCEM COSJUHEHMAM HeJIb3A CIUTATh CTOND e
IOCIeIOBaTeJbHEIM, KAaK OHO IOCJIEJOBATEJIbHO NPHA W3Y4eHHH Yrie
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PONMCTHIX BemecTB. fIcHee Bcero sTo BHIpAKaeTcd, IO MOEMY MHEHHIO,
IpH CIMYeHAN COeqUHEHMA KPeMHHA W yriepoma, K KOTOPOMY A Telephb
M Oepeiixy, HOTOMY 9TO KpPeMHHUI BO BCeX OTHOMEHWAX €CTh GAMKaimmit
aHAJOr YIIepoAa W AJA Hero, 0ojee 4eM HIA KAKOro GH TO HU GHLIO djie-
MeHTa, HOJKHO ORUIO OH KOATh IIONHOTO TOMOGHA B ero COefmHEeHWAX
€ CoeMHeHMAMH yriepopa. Takoe momo6me HeiiCTBATENBHO CYMECTBYET,
KaK TO NOKAa3HBaeT pAJ 3aMedaTeJIbHHX HCCIeNOBAHUM, CHEIaHHBIX
B aroM otHomenmn Dpmpenem m JlanenGyprom. HssectHo, 49TO OHHE
ycmeanm HOJNYYHTHh HENB pAfN COeqUHEHAA KpeMHHSA, B KOTOPHIX YacTh
yriepoga 3ameHeHa KpemHmeMm. Ecau cImYuTh CBOHCTBA HEHE YIKe
W3yYeHHHX COeJAHEHMA KPEeMHHSA M YIJepoma, TO 3aMedaeTcsd CIenyio-
muit o6muEii BEIBOL: TPHA OJAHAKOBOM COCTaBe COENAHEHAs KpPeMHHA
OpPefCTaBAANT O0ONbIIMA yAEABHHA 00BEM K HH3OIYI0 TeMIepaTypy
KANEeHusg, 9eM COOTBETCTBeHHHEE COeOUHEHHs yriepoga. UrToOH HaiiTm
3TOMY NOATBEDKOeHME, MOCTATOYHO B3TIAAHYTH HA IpHJIaraeMyio Tta0-
Jmuy.g

Taxoe jke HpaBWiIbHOE OTHOIIEHWE Me)KOAY CBOHCTBAMH KpPeMHEBHIX
H YIVIIePOJUCTHIX COeJUHEHUH CYMECTBYeT I B XMMUYECKOM OTHOIICHAM.
Bce coeaumenmsa KpeMHHMA IIPeACTaBIAT OGIbOIYI0 SHEPrUi0, Jerde
BCTYHalOT B peaKnuio, 4eM COOTBETCTBeHHHIe coequHEHNA yriepopa. Tak,
XJIOPHCTHI yriaepox He A3MEHAETCA BOHOI0, & XJIOPUCTHLX KPeMHUE TOTIaC
pearupyer ¢ Helo. TOYHO TaKoOB jKe KpPeMHEeXJOpOGOpM 110 OTHOINEHWIO
K yIJIepogHOMY XJopogopMy; TAKOBO Ke OTHOINeHWe U dYUPOB, KpeMHe-
Boro u Baccera. Brmeykasanasie coefuHeHUA KpeMHHUS JIeTydH, mIOT-
HOCTh IIaPOB KX ONpefesieHa, W BHINeHANMMCAHHbIe (OPMYJBl IPEACTaB-
JIAI0T AX YACTWYHHI COCTaB, IO KOTOPOMY BMJHO, YTO 3TH COEQWHEHM!S
KpeMAUA [OefCTBATENBHO COCTABJIEHH COBEDPIIEHHO TOYHO TaK jKe, KaK
7 COOTBETCTBEHHHEe coenmueHmA yriaepopa. [losromy BrmenpusenmenHOe
OpaBAIO NOJKHO (OPMYJIHPOBATH TAKAM 00pas3oM: KOrja B YacTHIE
YyriaepoamcTOro BeImecTBa aTOM Yriepoma 3aMeHSeTCs aTOMOM KPEeMHUA
(3amMemeHnAs HECKOIBKUX aTOMOB APYT APYTOM MH eme He 3HaeM), TOTAa
mOJIyuaeTCA COelMHEHMe, HeCKONBKO 6ojice jeTydee M MpeCTaBIAIOMIEe
HECKOJbKO Gojbmuit 9acTAuHKA 066eM. TaKoro poga OTHOmEHHWE CIpa-
BEJNINBO fajKe W IPW CIWYEHAHW YIJepoja # KpeMHHsS B CBOOOTHOM
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<€OCTOAHAM, NOTOMY 4YTO KpeMHMil mpeacraBiasger Ooxabmmuit o6vem (11)
aroMa, ueM yriepofm, o6BeM aToma KOTOpOro mayke B ¢opme ammasa
‘He Gojiee 6; a AJIA KPeMHHA W yriepona B CBOGOMHOM COCTOSHAHU, KaK
f CTAPAJICA TO PA3BUTD B CTaThe «O TOIIOeMKOCTHY,3 HOIKHO AONYCTATDH
DOJMMEPHOE COCTOAHMe, T. €. B UX YAaCTALE HANO0 MPHU3HATH COeNAHEHME
MHOTAX aTOMOB.

dTa MpPaBWIBHOCTH COOTHOIEHHH MEKAY YTIAepPONUCTHMHA I KpeMHe-
BHMU COCJAMHEHHUSMH OIPABHLIBAOTCS Hayke M IS COMe00pasHHX CO-
‘.e[AHeHni1, 06pa3oBaHHEIX KpeMHAeM ® yraepopom. Tak, mamp., Kpem-
Hem3BecTKoBag coib B ¢opme BommacrormtTa CaSiO® mpencrasaser
yneabHHIA Bec 2,8, a moToMy m 00beM gacTumul pasen 41,4, a yruems-
BectroBasg coab CaCO® mpencraBiseT B COCTOSHAW apparoHATA 06beM
{33,8}, a B cocrosamm m3BectkoBoro mmata {36,7}. CiegoBaTtenbHO,
3Mech 3aMeHa yINepona KPeMHHeM BefgeT K TOMY jKe pe3yIbTaTy yBejin-
qeHAss 00beMa, KaK U B JIeTy9AX COeJWHEHUAX yIiIepopa.

Ho Takoit mapamienusM COBepPIIEHHO HAPYINAeTCH, KOLJA MHL Iepe-
xomam ot CO? x SiO?%: mepBoe Teno ecTh Tas, a BTOpPOe TeJI0 — H TPYHHO-
wnaBkoe m Hemeryuee. Cyms IO ToMy, 9TO 3aMeHa ABYX IaeB XJopa
KACI0POAOM B GOJBIMMHCTBE CIydaeB 6e3 MePecTPORKA JacTUIH ITPOH3-
BOAMT yMEHbINEHUWE B oGBeMe HA . . ., MOJIKHO KOATh, CyAsd IO 00beMy
XJIOpECTOTO yriaepona, uro oobvem CO? 6Gymer=. .., a obbem SiO? Gy-
JAer= ... 3. [lna yronbHOro aHTEApuja 9T0 U ONPABAHBACTCH, M MH
saaeM, aro gopmynst CCl* u CO? cyTh meiicTBUTENBbHO YacTHYHEE (Op-
MyJBl XJIOPMCTOrO YIJIepofa M YroJbHOro amrmapmma. Ho mid Kpemmue-
3eMa 00€M HECPABHEHHO MEHEe, 4eM BHRIYMCISAeMbI DOAOOHEIM 00pasom;
OH He TOJbKO MEHee BRIYMCIIAEMOro, HO W TOpasmo MeHee, 94eM IS Yrolb-
HOro amrmjpmua. JlefdcTBATENBHO, IUIOTHOCTh NBYX BHJOM3MEHEH M
KpeMHe3eMa, a MMEHHO KBapma m omama=2,6 m 2,2, a IOTOMY B 3THUX
COCTOAHUAX KpeMHe3eM IIpencTaBisgeT o6bem 22 m 27, HecpaBHEHHO
menpmuii, geM o6bvem CO2, xotopwit = 44. [Ipasna, 94To yrombHBIA aH-
THADUN IPU 3TOM B3AT B TaKOM COCTOAHAH, KOTODOe 3HAYATENBHO OT-
JMYaeT ero OT COCTOAHUA KpeMHe3eMa, HO MOYKHO C YBEPEHHOCTHIO YT-
BEPIKIaTh, 9T0 0GBeM YTOJABHOTO AaHTAApUAA He OymeT HA IPH Kak Ok
TeMOepaType paBeH 06beMy KpPEMHEBOTO aHIMAPHUAA, TOTOMY 4YTO pas-
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HADA B 00BeMax 3THX HOJOOHLIX AHTHIPUIOB BeChbMa BEIMKA, U €CIU
npm 0° yroapHEA aHrAAPHAL IpPeCTABAMAET 3HAYNTEIBHHI KO3QdH-
OUeHT paclMpeHHnsA, Kak MOKasanu omupenenenus [puoma m Amppeesa,
TO W3 9TOTO €IIe He CIAeNyeT, 9ToGbl 3TO PACIIMpPEeHHE ¥ BCETHA MJisA YTOJlb—
HOTO AaHrAApAma ObUIO BechbMa 3HAYMTEJIBHO; PACHIUpPEHHME [JISA HETO:
OIlpefiejieHO HpU TeMImepaTypax BHICIIMX, YeM TeMIepaTypa KUIeHusd,
7 make OMMSKHAX K abCONMIOTHON TeMmepaType KWIEHMS, & UPH STUX TeM-
meparypax, Kak IOKa3ajyM MOW HCCHENOBAaHNA, Hajie TaKkue Teja, KakK
cOupT, BOoma ¥ 3¢up, OPeacTaBIAIOT 3HAUNUTEJbHBIH KodpduunueHT pac-
MIMPeHAA, XOTS IPU OOBIKHOBEHHBIX TeMmepaTrypax, T. €. HIDKe MX Ku-
OeHMsA, OHM IPEACTABAAIT OOHYHBIA HESHAYATENbHBIH KO3Q(PuIuesT
pacmmpenus. IloaToMy MOKHO yTBep)KmAaTh, 9TO 00'BEM YrOJBHOIO AaH-
rUAPUA IPU OXJIAMKICHUN cuepBa 0ymeT OHCTPO YMEHBINATHCA, HO KOTAA
ox poitaetT fo {—} 70°, To {ecTh} O TOYKM KMOEHMS TOTO BeINECTBA, ero
yMeHbIIeHne 0yIeT yyKe He3HAUYNTeJIbHO M Hellb3A JyMaTh, YTO 9TO YMEHb-
meHme fAoiigeT A0 TaKoil HuQpPhl, KaKy0 OpeicTaBiseT 00beM KpeMHe-
3ema. IlpnToM mpm mepexome B TBepHOe COCTOSHUE YrOJbHBIA aHTUAPUA,
MOKeT OBITh, ONATH PACHIMPUTCS, W BO BCAKOM CJIy4yae HET HHMKAKOTO
OBOJA YTBEPIKAATh, YTO 0OBEM COKPATUTCH BJ(BOG M CHENaeTCs KOTma-
au6o [JA YyroJbHOTO AHTUAPHUAA PaBHEM 00HEMY, CBOMCTBEHHOMY KpeM-
HEBOMY AQHTHAPHAY. JTO COBEPHIEHHO COTIACHO C pasjiudueM CBOHCTB,
3ameuaeMuM Mexxay CO? u SiO2. Mul Bmmenu AJ0A aHAJOTHIECKH COCTAB-
JIeHHBIX YIIEPONHBIX M KPEeMHEBHIX COeNWHEHHUil, YTO NepBble TPyAHEE
JeTydy, UeM BTOpbIe, a 3[eCh sBJIEHNE HEe TOJBbKO IMPOTUBOIOJOMKHOE,
HO U B BbicoKoii Mepe pasmugnoe. Hacrmus CO? mecpaBHeHHO 6oJjiee
ynamensl, 9eM dacTunsl SiO?%, u 3Tu mociegHme DOTOMY HeNeTydu, TOTHA
KaK IepBhle JIeTKO IpeBpamjaloTcsa B mapoobpasHoe coctosnue. S He
BH3KY [pYroro cmoco6a 00BACHEHMA IPUYMHEL TAKOTO PA3NTUIMS MEKITY
CO? m Si0?, Kak cuoco6 AONYMEHHWA B TOCHENHEM BemecTBe IOJIMe PH-
3anuu; I0JMMepu3anus Bcerga BefeT K YBEJIUYEHUI0 TeMOepaTyphl
KUIGHUA W K yYMeHbIIeHuIo o6bema. Ecau MBI CpaBHAM OIOTHOCTH OBYX
mOJMMEpPOB, TO BCeTAAa HafijeM yBeJINMYeHHMe IUIOTHOCTH HPHM YBeIUIEHMM
9acTUYHOTO Beca. Psam yrieBonopojoB, TOMOJOIHYECKMX MAacCJIOPOTHOMY
rasy,  9TO OOATBEpPKOaeT C IOJOKATeJbHOCThI0. Husmme romoJsoru,
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B poje amMumiieHa, IPEACTAaBIAT yaeabHHU Bec oxoso 0,6, a Beicmue
TOMOJIOTH MPEeNCTaBAAIT ymelbHb Bec okono 0,9. Takoe ke sB-
JieHme 3amedaeTrcai H B JAPYrax caysadgx: TakK, OEH30Jd npen-
craBiasger yneapHbii Bec 0,96, a mommmeprmit emy mmroamn Cl4H!4
mveer ymeabHbid Bec 0,98, Ecam 6m M CpaBEMBaa@ I'OMOJIOTH
MacJIOpPOMHOTO rasa s Opocroit ammmpmuecKoil popmyast CH?, to 3a-
meTuiu Obl, 9T0 06beM amMmiiena (dactuunmit Bec CCH!?) mna CH2=(21,1},
a mua nerena (vacrmunuil Bec C16H?®*2=(17,4}). Ilepsoe BemecTBO KHOAT
npr 30°, a BTOpoe — mpm 175°. BosBHmeHme TeMmepaTyphl KHANEHHU]
mOBIEKIO 3a c000I0 yMmMeHbIOIeHHEe B 00beMe IPU CPAaBHEHMHM DaBHHX Be-
COBHX KojimgecTB. Taxoe MOHATHE [ayke COBEPIIEHHO COTIACHO ¢ 06me-
OPHHATHM IpENCTAaBIeHAeM O BIWAHAA YIUIOTHEHHWA HA TeMIepaTypy
KNOEeHUs, 970 @ QOPMYIMpPOBaHO MHOI B Moeil Oprammueckoit Xummm,
crpaauna. ..J. IlosTomy, ecrm KpemEeseM CTONb PE3KO OTIMYAETCA OT
YroJlbHOTO AHTHAPHAIA OO CBOHM (pH3MIEeCKMM CBOMCTBaM, IO CBOed TeM-
IepaType KHIEeHHA H IO CBoeMy 00beMy, HE0OOXOQHMO JONYCTHTH, ITO
IpE ero 00pas0BaHAM HPOM3ONLIA IOJIMMEPH3aNUA M OPATOM B TOpasio
BHICDIC Mepe, 4eM B TOM Cjlydae, KOI[ld aMmieH MEPeXOAAT B IeTeH;
B IOCIeqHEeM Ciydae IOJMMepH3aldd MPOUM30NIIA MOYTM B J pasa,
a 37|ech He0OXOqUMO AONYCTUTH MOJMMEPH3AIAIO ele B ropasao Goxpmei
Mepe. JTO 3HAYUT, YTO HCTHHHOIO AHAIOTa YrOJIBHOTO AHTHAPHAA B KPeM-
HeBOM pAAy Mul He 3HaeM. OH JoOJKeH 6GBUI GH GHITH TEJIOM raszoo0pas-
HBIM, OPeJICTABIAIOMUM 00beM, OIM3KHIA K 44, a TOT KpeMHe3eM, KOTO PRIt
HaM H3BecTeH, ecTh ero mogmmep Si”"0%". CremeHb MDONMMEDPH3ANUM,
T. e. BeJMIWHA N, 37eCh HAM IOKAa COBEPIIEHHO HE HM3BeCTHA, HO, MHe
KajKeTCd, CO BpeMeHeM OyIeT BO3MOMHOCTh MONYYUTh, €CIH TOJBKO
uccjaefRoBaren 06paTAT BEAMAHAEe HA HE0OXOQAMOCTh NOMYMEHUs TAKOi
TOJIMMePU3alNa M HAIPABAT CBOU ONBITHl HA peMMeHne 3aJa4d dTOr'0 Poja.

BricTaBneHHOE 37eCh OTHOIIEHHE MEXKAY YroAbHBIM M KPEMHEBHIM
aHTUAPHUIOM COCTABJIAET IJVIABHHI MOBON B HEOOXONMMOCTH HPHAHATUA
monmMepHr3anun Opu obpasoBamum Kpemuesema. Ho 3TO He ecTh eIuH-
CTBEHHBI IIOBOJ, 3aCTABAAIMUII I PUHATH TaKOe 3aKiiouenne. I BKpaTue

Tmepeqncnio Te Apyrme COOGpaKeHHWSA, KOTOpble HABOAAT Ha IpencTaB-

JieHHe TaKOoro e popja. . 8
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Cnmuenne CBOHCTB ABYX {BHJO} M3MeHeHMil KpeMHe3eMa IOKA3bIBALT,
MO-BAQAMOMY, 9TO B OIAJOBOM H3MEHEHHY IIPOM30MNLIA MEHbINAA I0JIAMe-
pU3anus, 9eM B KBapIeBOM. JTO BAJHO M