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MPEOWUCITIOBHE

ITlpennaraeMyio BHUMa@HHUIO YWUTATENS KHUIY NPHULIIOCHL nepepabatbl-
BaTb IUIA TPETbErO W3naHus 4epes 11 net nocne Broporo (1915 r.).

Cpok, pasnensiouMi NBa WM3naHus, NOCTATOYHO BEAMWK NN TOro, 4Todbl
B 3HA@YMUTE/IbHOW MepEe HM3MEHMTb COCTOYHHME HAYYHOW IOHMCUMIIMHbL. B yka-
3a@HHbIA MEpHMONL M y Hac, U 3a rpaHyiled NosaBUMIIOCh CONbLLOE KOJJMYECTBO
HOBb!X paboT, BbIOBHUHYTMCh HOBbIE TPOONEMbI M HOBblE METOLb! UCCITenoBaHMA.

Ilng opHOro nuua CrarOBUTCH YsKe 3aTPYHHMTEbHLIM, MOYTH HEBO3-
MOKHbIM, OXBATHTb MOJIHOCTBLIO. BCIO HOBYIO NMUTEpATypy, @ 0COOEHHO TPYIHO
3TO MOTOMY, 4YTO B TeueHHe pdAna NeT 3arpaHuyHas -ndTepatypa Owina
. Mallo- DOCTyNHa PYCCKOMY MCCllenoBaresio.

B cuny yKasaHHbIX NPWYHH aBTOp YBEPEH B LIENOM PSOE MPOMYCKOB,
yKa3aHi{15{ Ha KOTOpbl€ OH MpPWMET C GraronapHOCTbBIO.

Bmecte ¢ TeM, M NpM yKa3aHHbIX HENOYETax, KHWra oKaskeTcd, Be-
pOsITHO, He 6ecnone3’Hor, ocobeHHO nns Mononeblx padoTHUROB B obGnactH
MOYBOBENEHUY, KOTOPbIE 3a4aCTyi0, MOKET ObiTb, B OOJbLIEH CTENEHH, YeM
aBTOpP, WCMbITEIBAMM HENOCTaTOK JMTEpPaTyphbl. .
) ABTOPp.

Herabpob
1926






BBEONEHHE

[TousoBepeHUEe WiM NMeARONOTHUA NpEACTABNAET OJNHY M3 Ha-
YUHBIX JUCHHIIHH, [J€ DYCCKOMY HWMEHH, DyCCKHUM MCCAENOBAHUAM LOKHO
ObiTh OTREJICHO MOYETHOE MECTO, O YeM B MOCJe/Hee BpeMs CBHAETEJb-
CTBOBAJM W 3anajHO-esponefickue HayuHsle paboTHukH'). MOXHO CKa3aTsh,
4TO PYCCKHE HCCJAELOBATENM CO3/41H 3Ty NHCUUIVIMHY, eCMH MO COo31a-
HMEM NOHMMATh SCHOE OINpENeNEeHHE COJIEPXKAHUA M 3aJay HayKH.

OTuom pyccxorO nOYBOBEneHHS, NO COPaBeINUBOCTH, AOMKEH CuH-
“rarecs npog. B. B. Tokyuaen (1846—1903 rr.), ocHOBHBHE mnOJOXKE-
HMS KOTOpPOrQ 6bl1 (OpMYJMpPOBaHbLI B KOHue 70-x ¥ nHauane 80-x romom
MCTEKIIEro CTOJETHS?).

O[HO H3 3THX IOJNOXEHHH NpEeACTABNSET HAEH O 1eorpa(pnq-
HOCTH NOUYBHI, SBUBINAACR PE3YJLTATOM JIMUHOrO O3HAKOMJIEHHS HCCne-
JNOBATENR] C pacipeneseHdeM B IPOCTPAHCTBE [104B €BPONEHCKOH yacTH
CCCP.

PaKThl, TOBOPUBIUHE O CBR3UM MEXIY KJIUMATOM W NOUBAMH, IOJME-
yajJKiCh B pA3HOE BPeMs W DPA3HBIMM HCCJAELOBATENSMH, H4d UMEHAaX M pa-
601ax KOTOPHIX s HE MOTY 3/eCb OCTaHaBJAMBATbCAS). PaKTH 3TH Kaca-
JMCh KAK OPraHHYeCKMX COCTABHBIX 4acTedl nouBel (rymyc, Topd), TaK H
NPOLlECCOB, NPOTEKAIOUKX B MUHEPAJLHOM KOMIUIEeKCe IOUBH (BHIBETPU-
BaHHeE), ONHAKO OHU MaJ0 oOpamany Ha cebs BHUMaHWe U He faBanu, B 60/b-
IIKHCTBE cJy4deB, NOBOJOB K KAaKHM-IHOO BHIBOAAM ¥ 0O6OOIEHHSAM.

Mexny Tem, ecad BAaymMaThCs rayOxe B upeld o reorpaduuHOCTH
1048, TO HETPYAHO CJEJAAaTh M3 HEE HECKOJbKO UPe3BBHIYAHHO BAMHBIX
JOTHUYECKHX BHIBOJOB. [Ipex e Bcero MOHATHO, YTO €CJM Ha pacnpejese-
HHME T0YB B NPOCTPAHCTBE BJIMFIOT IJEMEHTHl KAUMaTa (KOMOMHAIKU TEM-
neparypel ¥ BJACH), TO MOYBH JAO/KHBI HM3MEHSTb CBOHM CBOHCTBA He

) Cum. Treitz, P. Dic Aufgaben der Agrogeologlc Faldtany kdzlony. XL, 1410,
493, n Agrogeologische Beschreibung der Umgebung von Szabadka und Kelebia. Jahres-
ber. d. Kgl. ungar. Geolog. Reichsanst. fiir 1908. Budapest, 1911.

Wohltmann [peanca. k paGore: Bu ber. Die galizisch-podolische Schwarzerde
. ihre Entstehung und nattirliche Beschaffenheit.—Berlin, 1910.

Wahnschaffe. F. [TpeancroBye-npocnekT & xypHany ,Internationale Mitteilungen
fiir Bodenkunde*. .

Braun, G. Pedepar paGot: (Glinka, K. Die Typen der Bodenbildung efc.-Peterm.
Miti. 1915, Ma.

CM. Take pAJ NPHBETCTBHM 3anaiHO-€BPONEHCKHX YuenniX [0 CAyualo OCHOBAKHS
Jokyuaesckoro [lousennoro Komurera. Mag. [lokyy. Iloun. Kom, 1915, b 1.

%) Joxkyuaes. Kpatkn#t ucroprueckuff ouepk u Kpumqecxﬂﬂ pasbop BawHEHIUHX
M3 CVIIeCTBYIOUIMX TOYBEeHHBIX Ki1accHoHkaumnit, Tpyawm  Cn6. O6wr. Ectects., 1. X, 1879,
ctp. ©4—67. Ero we—Kaprorpadus pycckux nous. Cub. 1879.— O 3aKOHHOCTH reorpadm-
YeCKOro pacnpefejeHHs Ha3eMHO-PacTHTeNbHBIX MOYB Ha TeppuTopuM Erponeficko#i Poccun.
C oreetoM Ha Bo3spawenne A. V. Boeidikoma. Tp. Cn6. O6ur. Ecrects., 7. XlII, Buin. |,
18%0, c1p. 65—83, 87--97.-— CxeMaThueckas NOYBEHHAs kapra uepHo3eMHo#l mnoaocel EBpo-
nefickoil Poccuu. Tp. Boabn.-dxon. O6m., 1. I, 1882, c1p. 128—467.— Pycckuit uepHo3eM,
Otuer Boapn.-Ixonom. O0mwectsy. Cn6. 1883.

"y Bepunagcknifl, B. Crpannuma u3 nctopuu mousoBepeHfis. ([Tamatn B. B. Hoky-
" yaesa). ,Hayunoe Cnoso“, 1904 r. Mockaa,

'
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TOJBKO I0J BJMAHKEM TE€X lepeME€H B TeNJ€ W Bjare, KOTOPDHE COBepHia-
I0TCA NPH HM3MEHEHMM WIHPOTH M  JOJATOTH UJH abCOJIOTHOR BHICOTH
MeCTHOCTH, HO M TeX, KOTOpble 33aBUCAT OT HeOOJBUIMX CPaBHUTEALHO
Kosnebannit peabeda, TaK Kax OYEBHIHO, UTO MUK POKJAHM AT, KaK BbIpa-~
HAIOTCA B HACTOSIEE BpEMS, T. €. KOMOMHALMH TEMNEDPATYPH H BJArM
Yy €aMOi1 noYBHl M BHYTPH €e, HECOMHEHHO, MEHAIOTCH Haxe Ipu HeOonb-
HIMX *H3MeHEeHHaX peabeda. Taxum o06pa3OM MNOHATHO, 4TO M3 HIAEH
O recrpadHMuUHOCTH NOYB BHTEkaeT HAes 00 ux Tonorpadwuu-
HOCTH, T. € O TECHOH M 3aKOHOMEPHO} CBA3H MEXIY XaPaKTePOM [OYBB
u penbedom mecTHocTH. Tak Kaxk, JAanee, MECTHHE H3MEHEHHS 3/MEMEHTOB
KJIMMAaTa 33aBHCAT HE TOJNbKO OT penibeda, HO U OT THNA PACTHUTENbHOCTH
(Hanp., 1€C M CTENB), TO OTCIO[4 BHITEKAET ujes O HEOOXOAUMOCTH 3aKOHO-
MEDHOH CBfA3M. MEXJY NOYBOH M pacTUTENbHOCTLIO. Hakoneu, taxk
KaK HarpesaHHe M OXJ4AXAEHHE, DABHO KaK YBJOXKHEHHE H BBICHIXAHME
3EMHOH MOBEPXHOCTH B HM3BECTHOH Mepe 3aBHCAT M OT XapakTepa Mare-
PHHCKOH MOPOABl (MexXaHHYeCKHMH COCTaB, OKDACKA), TO ACHA TAKKE CBA3L
MEXJY NMOYBOH M MATEPHUHCKOH NOPOLOM

Ho u xammar, u peased, ¥ pacTuTenbHOCTb 3€MHOH NOBEPXHOCTH,
KaK HM3BECTHO, HE NMOCTOAHHH. WiHorza B HeJlaBHEM, a HHOTAZ H B JOCTa-
TOYHO YAA/MEHHOM OT Hac reO/NOrHYeCKOM IPOULIOM BCE 3TH (PAKTOPHI
“TI0YBOO6PA30BaHHA MOTI/IM ObITh CYLIECTBEHHO HHBIMH, M TaMm, rjie Cywa
CyLIeCTBYeT AaBHO, NOYBEHHBIH NOKPOB MOr M3MEHATb CBOK (PH3HOHOMHIO
TO 60Jsiee WX MEHEe Pes3Ko, TO OTHOCHTeabHO cnabo. Jlaxe B TOM cay-
ude, KOraa noysoobpa3OBATE/IM COBEPUIEHHO HE U3MEHAJMCh 3a DOJBILIOH
II€EPUOJ BPEMEHH, IIPONO/MKUTEALHOCThL pPA3BHTHA IOUYBEHHOrO IMpouecca
A0/KHa OkNa 0Ka3aTh BJAMAHKE Ha xapakTep nousw. OTciola BHTEKAOT
JIBa BBIBOJA: OIMH, rOBOPALIMHA O CBA3W MOUYBEHHOTO IOKPOBA C BO 3P a-
CTOM M TEOJOrHW4YyeCKOH UCTOPHUEH TOH HAH UHOH YaCTH 3€MHOH
NOBEPXHOCTH, a4 JPYyroi-—o HeoOXOAUMMOCTH 3BOJIUHH NOYBEHHOrO
NOKPOBA NMPH H3MEHEHHUH YyCAOBMH MOUYBOOOPA30BAHMA. .

Fcap u3 pabor JloKyuaeBa Mw ¥ HE YCMAaTDHBAeM HENOCPEN-
CTBEHHO, YTO OOJBIIMHCTBO BBICKA3aHHBIX HAMH [IOJIOXKEHUH SBUMNKCh, KaK
BHIBOJB W3 OCHOBHOH MNPEINOCHINKH O reorpa¢uyHoCTH INOYB, TO HaM
BCE e ONpeleqeHHO HM3BECTHO, KAKOE 3HAuEHHE MPHIABAJ UCCIeAOBaATENb
BONpocaMm o peanbede, MaTepdHCKO# MNOponxe, THme pacTiH-
TEJNBHOCTHM MU BO3pacTe CTPaHb. YHro XKe KACAEeTCA 3BONKWIHH
IOYBEHHOI'O NOKPOBA IIPH K3MEHSIOU(HXCH YC/IOBHAX [10YBOOGDA30BAHKS,
TO 3TO IOJOXEHHE, He K3K JOIHYeCKHH BEIBOA, & KaK (DaKT, BIepBbie
6Bl yCTaHOBJEH ADYTHUM DycckuM uccneaoBareneM, akagemukom C. M. Ko p-
XKHUHCKMUM!), IOAMETHBIIMM Te WM3MEHEHHs B IIOYBE, KOTODHE BJEYET 3a
co00# 3aceneHHe CTeNHbIX MPOCTPAHCTB IECOM, H OKPECTHBLINM 3TH H3MEHE-
HUS YEPHO3EMHOH MOUBBl TEPMHHOM nerpaxauua. B na6oparopHod o6-
CTAHOBKE NPONECC Ierpajauny yepHosemHol noyssl Own u3yuen Il A. Ko-
CTH Y e BbH M?). Bnocieactsuu O6uIM OTMEYEHBEl B PYCCKOM JHUTEPAType U
Apyrue (axTh 3BOJIOLHMH- NOYBEHHOIO MOKPOBA: M3MEHEHHE € O/ 0H I O'BY)
M YT OBH X NOYB?Y) NOA BAMSHMEM Jecd, ONOA30/MMBAHUE APeBHMX (Tpe-

YW KopwuHckH#, C. IlpeaBap. oT4. 0 MNOYBEHHBIX H reobOTAHHUECKHX HCCAEIOBA-
nusx 1886 r. B ry6epuusx Kasancko#h, Camapckoi, Ypumckodt, Tepmcko#t w Barexoli.—Tp.
O6ur. Ecrects. npn Kasan. Yung., 1. XVI, Batn. 6, 1887, c1p. 50. :

2 Kocrboues, JI. ,Cesbcroe x03d#CTBO U secoBoAcTBo®, 1888, NeNe 4 u 5. Tp. Cn6.
O6u. Ecrecrs., 7. XX.

% Momnos, T. [TpodcXoXaeHHe H PAa3BHTHE OCHHOBBIX KyCTOB B npenenax - BopoHex-
ckolt ry6. Tp. Jokyu. [Tousen. Komurera, Buin. 2,-1914 r.

9) Tomamwenckunl, W Tp. AMypcko#t axcneqmund, sbin. XV, moa pea. K JI. Maudkn.
Cn6. 1912, :
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THUHBIX?) CyOTPONIMUECKHX KPACHO3EMOB!), BHICKA3BIBAIHCH COOODPAKEHUS
O BOCCT2HOBJEHHH (perpaganyy) yepHozeMma H3-0OJN OBIBIIMX JECHBIX MPO-
CTPaHCTB?).

Ho enBa nu He CambiM CYMECTBEHHHIM BBIBOJOM H3 [OJIOXEHHS
0 rgorpaUMuHOCTHA TOUYB ABJARTCH HAEs O TOM, UTO MOUYB3 €CThb 0OCO-
6o0€¢ €CTECTBEHHO-UCTOPHUECKOE TE€a0., MuIC/AbL 3T& BHICKA3BIBA-
1ack ¥ panee Jloxyuaepa Pp. Anp6. Panay, Ho 6e3 kaxux-nubo
onpeneneHHbIX 10KA3aTeABCTB, @ MOTOMY KU HE MOIJa YKpeinuTbcs B 00-
meM Cco3HaHvMu. B camoM gpeqe, Beab 3HAYUTENbHAS 4YACThb TNMOYBEHHOH
macc—ot 0,9 xo 0,99 ee—npuHANNEKHT KOMIZIEKCY MMHEPAJIOB, 8 NOTOMY
MOHSATHO, 4TO OOJILIIKHHCTBO HCCAedOBaTeneld CKJAOHHO OblJIO BHAETH
B MOYBE NPOCTO TOPHYO NOPOAY, & NPU TAKHX YyCAOBHAX TPYINHO OBLIO
060CO0UTL €e OT APYrHX TOPHBIX NOPOJ 3€MHOH KOpPHL, 4B OCOOEHHOCTH
OT PBIXJEIX TOPHBIX NOPOX HJIM, TaK HA3bIBAEMBIX, HAHOCOB. DTO HAa CaMOM
Jene M HabmoAaNoch Adwe y TeX HICIeAOBaTtesell, KOTOphIE NHITAIHCH
060cO6HMTHL NOYBY B K3YECTBE €CTECTBCHHO HCTOPHYECKOro Tead sui generis.
Ioaromy B xnaccHurauusax nous ¢ anay’) H ero nocaIenoBaTencH. cpesy
KOTOPBIX OnlJI, MEXIY INPOYHM, U 3HAMEHHMTHIH PuXTro@eH, noysa He
OTAEJANACh PE3KO OT WeJOro psafa pPHXJABX TOPHBIX 10POd, NOMYYH-
BLIMXCH MEXdHHYCCKHM IIYTEM, U JaXE OT rOPHbIX IOPOJ, IBUBLUIUXCSH Pe3Y.ib-
TAaTOM XHMHUYECKHMX ocagkos'). A Puxtrodes Ob1 OIHHM H3 TEX HC-
cle0BaTeNeil, KOTOpPHE HMEAM NpeAcTABJAEHHE O reorpaduuHOCTH MnoY-
BeHHBIX 00pa3sOBaHui, ¥ 1N03TOMy MOr OB JOrHYECKH CBA3aTh HACK
0 reorpapuYyHOCTA € Uaeell o caMOOLITHOCTH NOYBEHHOTO O0Opa3oBaHHS.
Pruxrtrodeny, nOBHAKMOMY, TIOMELIANO CIEAaThb TAKOE JOTHYECKOE 3a-
KJAKYEHHE TO OPEeNCTaB/J€HHE O PEruonalbHOCTH THHAMHUYECKHX MPO-
IIeCCOB 3EMHOM [10BEPXHOCTH, KOTOpPOE OH pa3BHJI B CBOHX paboTax H
KOTOpO€, KOHEYHO, He MOXeT OnlTb OTOXECTBAEHO € HNPEACTABICHHEM
oreorpaguusdocTu. Jesmo B TOM, UTO KOrja ™Mbl TOBOPHM O T€O-
rpaMUHOCTH, TO PA3yMEEM NPHU 3TOM CYUIECTBOBAHME 3aKOHOMEDHOWR
CBSI3M MEXJY COBPEMECHHBIM paclpee/]eHreM KJIUMATHUECKUX 3JCMEHTOB H
COBpeMeHHO# reorpaduel NOYBEHHOTO MOKPOBA. PerMoHaNlbHOCTDb XKe
B TOM BHJE, KaK ee pucoBan Puxtro¢geH, He HMMeeT HHKAKOH HHOrAa
CBAA34 C COBPEMEHHBIMH KJIMMATHUYCCKMMHK yCI0BUAMH. Tak, 061aCTH JenHHM-
KOBOH JIeHyAauuH, JEIHHKOBOTO HAKONJEHHWA, PEYHOH AeHynauuu, adpa-
344, 00/aCTH BYJKAHHYECKMX HAHOCOB CYIECTBYIOT HA 3€MHOH NOBEpPX-
HOCTH COBEPUIEHHO HE3dBHCHMO OT COBPEMEHHBIX KAHMATHYECKHX YCIOBHUH.

O6o3pesas pacnpegeneHrhe TOPHHIX [NOPOJ IO MOBEPXHOCTH 3€MHOIO
mapa, He TPYLHO NPHUTTH K 3dKJUYEHHIO, 4TO pa3MEIIeHUe C[PAHUTOB,
nHaba3oB, AMOPUTOB, 'HEHCOB ¥ C/AHLEB, WM3BECTHAKOB M AOJOMHUTOB,
MeCYaHMKOB ¥ OCAJOYHBLIX [JIHH HE MNOJYHHSETCH Kaxko#-inbo reorpacu-
uyeckOil 3aKOHOMepHOCTH. Bee 3TH mnopoas! MOryT BcTpeuyatbcR Oespas-
JUYHO B JNIO00H KJIMMATHUECKOH noJioce, HAYMHAR OT MOJAPHOH KM KOHUAd
TPONUYECKOH, a C 7IOYBAMHU NEJN0 OOCTOHWT HE Tak: JATEPHT HE MOKET
006pa30BaThCAd B NOJAADHHIX WIMPOTAX, 4 NOA30J H 4ePDHO3EM HE NOJYy-
4aTCAd HAa PaBHHMHAX Tponuueckoro nosica. CnejgoBaTeNbHO, ECJAH JIATEPHT,

Iy Faunka, K. O gpeBHuXx npoueccax poiBeTpuBanua B [Ipwamypeu. ,Iloysose-
nenne“, 1911, Ne 3.

Y Kpumaos, I, Crenn 3anmagHoét wacTu Tomckoii ry6.-- Tp. mous GoTaH. skcrel.
[Tepecen. ¥Ynp. boranny. Hccnegos. 1913 r., Bwmn. 1. [lerporpaa, 1916. [I. H Kpwaos
B nocaefHee BpeMs BbICTYIIUT C BO3paxeHAME NPOTHB MOJOXEHHN C M KOp}i{HHCKO[‘O; CM,
Kpuaos, 1. K sonpocy o koneGaHnu rpaHHLbl MexAy JecHoM u crensoh obnacrami. -Tp.
Borar. Myses Axaz. Hayk. . XIV, 1015 r.

HFallou, F. A, Pedologie oder allgemeine und besondere Bodenkunde. Dresden. 1862,

W Richthotfen, F. Freierr, Fuhrer fur Forschungreisende, 1886; China.-Bd. II, 1852.

~
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noA307] M YEepPHO3eM, KAK KOMIUIEKCH ONPEAENEeHHHIX MHHEPAaNbHLHIX BH-
JOB, © MOryT OLITh HAa3BAHB T[OPHBIMM NOPOAAMH, TO ITH NOPOAHL. Oue-
BHIHO, HE TO, UTO JPYrHe, & 4EM TO OT B C € X OCTA/JbHBIX MOPOM HOJIKHDI
OTAHYATLCA. DTO, KOHEYHO, MOCTATOYHOE OCHOBaHue, 4TOOH 0Opa3oBaTh
M3 NOYB OCOOYI0 TpPyAny MOPHPOAHBLIX TEJ M HACTAHBATb HA HEOOXORH-
MOCTH CO3HAHUS OCOGOM HNMCUMINIMHBL JIS M3YueHHS 3THX CBOCOOPAZHBIX
TeN APHPOJHL

MOXHO 31€Chb OTMETHTB, YTO K HJ€e O CBOeOOpAasHOCTH NOYB, BHEp-
BHIE NIPOYHO 0OOCHOBAHHOHM JJOKyuaeBHM, NO3Ke MNOJOHIKH TeOJOTH,
_ COBEpILEHHO He JymasllMe MpPU 3TOM O nousax. Mayuas 3emuyio Kopy Ha

PAa3TUYHBIX ee rAyOHHAX K 3HAKOMACh ¢ (U3MKO-XUMHYECKHMH I[IpoUec-
CaMH PAa3NMUHBIX yacTeH »ToM rToamy, reosoru (Ceneproabm, bekke,
$an-Xahal) npumiae K 3aKJAOUYEHHIO, YTO YKA3aHHLIE NPOEcCh HA pas-
JHUABIX THYOHHAX A3JMEKO HE ONHHAKOBLL H BEAYT, B CHAY 3ITOTO, K Pas-
JHYHBIM Pe3y/]bTaTaM. 3TO JAJ0 MOBOJK HEJHTb 3eMHYKW KOPY Ha HECKOJbKO
r1yOUMHHEIX TOSICOB, CPefH KOTOPHX 000COGUJACH TIOBEPXHOCTHBLIH NOSC
MIK 30H3 BHIBETPDHUBAHUA, I'Ie QUIHKO-XHUMHYCCKHE NPONECCH NPOTE-
KaIT CYIIeCTBEHHO HHAYE, UeM B 30HaX Oojee ray60KUX H, CIeJ0BATEBHO,
JO/KHBE NPUBOAXHTL M K CYIIECTBEHHO WHBIM pe3ysibTaTaM, 4eM B NOsCax
HIM 30HaX rayOMHHBIX. A B npexesnax 3Tofl NOBEPXHOCTHOH 30HH BLIBE-
TPUBAHUA ¥ MOMEIAITCH UEJHKOM MOYBHI,

Y TBepXKIEHHE NOUBH, KaK 0COB0r0 €CTeCTBEHHO- HCTOPHUECKOrO Tesaa,
NOCTABHMIO NEPEA HCCAEJOBATENAMH HeNbli P COBEPHIEHHO Onpeje/ieH-
HHX 3axad. [lpexpe BCEro uccnezoBaTesb ECTECTBEHHHUK IOJNYYHJ NPABO
M3y4YaTh NOUYBH, OTOGPACLIBAS Ty YTHJAMTAPHYIO TOYKY 3pEHHsi, KOTOpas
A0 TOro BPEMEHH COIYTCTBOBANA 3aNaJHO-eBPOMEHCKOMY NOYBOBELY,
MHTEPECOBABIIEMYCS NIOYBOH He TOJNLKO, M Aaxe He CTOJbKO, KakK ecre-
CTBEHHO-HCTOPHUECKUM TEJNOM, CKOJLKO OOBeKTOM, B TeX HJAH HHBIX Kaue-
CTBAX KOTOPOrG 3daMHTEPECOBAH YEM0BEK, BO3JCNBIBAIOIWME KYyJIbTYPHHE
pacTeHHA. JTa YTHIHTAPHAA TOYKA 3PEHHS MHOrCO BPEAHJAA INPABUIBHOMY
PA3BUTHIO HAYKH 2).

O6paTHBIIKCH K M3YUCHHIO NOYBHL, KAK OCOGOr0 eCTECTBEHHO-HCTO-
PUYECKOro Tead, PyCCKui nousosen, HauvHad ¢ JloOkyuaeBa, ZOMKEH
ObUI TIPHCTYMHTB K KCCAEZOBAHMIO CBOHCTB 3TOr0 TEJd, 4 TAK KAK [IpOIIe
BCErO0 W JIerye BCEro OKAa3anoCh M3yYEHHe BHEIUHMX CBOHCTB, T. €. MOp-
donorud, To Ha 3TY MOPDOJOTrHi0 U OHJIO 06pAlIeHO NIPEKAE BCEro BHH-
MaHKe. 3HAKOMCTBO € NOCJACHHEH NOKa3ano, 4To noysa umeer cobCTBeH-
HY10 G H3IHOHOMHUIO, KOTOPAsl OTJMYART €e OT APYIHX PHX/AX 06paso-
BAHMH H 3eMHOH MOBEPXHOCTH, H OKEAHHUYECKUX rayOuH. PU3IHOHOMHIO
MOYBGLI, PHCYIOWLYKOCA HCCHeJOBATeNI0 B BEPTUKAJLHOM paspese, CTanu
HA3KBATh CTPOGHHUEM MOUBL,, H H3YYEHHE CTPOCHUA [IOYBH CHENAJACH
¢ 3THX nop obsg3aTenbHHIM JAAd nousoBend. bnaroxaps 3rtomy, pycckoe
NOYBOBELEHHE HAKONHMJIO OTPOMHOC KOJHYRCTBO AdHHHX NO MOP(OIOrUH
NOYBEHHBIX OOPA30BAHMHA,— JAHHBIX, KOTOPHMH MNOYTH HE PAaCnOAaraio
34Na1HO €BPONEHCKOe K aMEPHKAHCKOe nousoBefeHHe. Mopdoaornueckue
KHCCAEJOBAHHA NIO3BOJM/AH PYCCKOMY NOYBOBeAy TOUHEe W ONpeje/eHHee
PasTpaHHYdTL B MPHPOAE ADYr OT ApPYra MNouBeHHHE OGPA30OBAHMA pa3-
JHYHOro xapaxkrepa H, Takum 006pasom, cnocobcrsoBand O6o/dee TOUHOMY
VACHEHHMIO KAK reorpadud, Tak H tonorpaduu pycckHx nousw). Mopdo-

) van Hise, Ch. R. On the melamorplusmus —Monographs of the U. § Geolog
Survey, 47 Washwmgton 1904

%) Cu. Slpuaos, A llejoaorus, Kak caMoCTONTENbHAA €CTECTBEHHO-HAYYHAN HHCUH-
naxa o 3emae. Y. [ KOpoes, 1904

) Borno-651 3aTPYAHHTEABHO MEPEUHCANTh 3AECh BCE PYCCKHE PAGOTHI, TPAKTOBABIUHE
O MOpHONOTHH HIH CTPOEHHK MOYB, TAK KAK BO BCeX IOYBEHHO-reorpaduuecknx OuepKax Mbl



JOTHYECKHE MWCCHAeJOBAHUS IPUBEAM, KPOMe TOrO, K 3aKIIOYEHHI0, UTO
KaX (a5 1104Ba COCTOHT M3 P#Jd OTHEABHBIX 1 OPH3OHTOB, CMEHSIOUHUX
APYr Apyra B BEPTHKAABHOM HANPABJACHHH H CBS3AHHHIX JPYl C LPyrom
eIMHCTBOM NPOHCXOXACHHA (reHesuca) ITO TO H INO3BOAUAO OTJIHYATH
MOYB} OT BCAKOTO PBHIXJOIrO HAHOCA, MEXAHHUYECKH OTIONKEHHOrO, OTAE/DL-
HBie YaCTH KOTOPOrO OOBIYHO HE UMEHT MEXAY COO0H HHKAKOH IeHeTHue-
CK O CBSI3H, 00'bEe JUHSAIOUIEH 3TH 4aCTH B O/THO XHMHKO OHOJOTUYECKOE Lea0e.

OTnuMuKe OTLEABHBIX 10PH30HTOB OAHOH H TOH K€ NOYBHl H HEOJH-
HAKOBOE CTPOEHHE NOYB PA3JHYHbIX TeOrpapUuUecKHX MOJOXKEHHH 3acTa-
BHTO PYCCKOIO MCC/IEAOBATENAA HCKATH NPHYMH 3THX BHEIIHUX DA3AHUMH,
34CTABANO €ro OOPATHTHCI K H3YYEHHKO BHYTPEHHHMX CBONMCTB MoO4YB
[pex e BCero M pe3lie BCEro PasJuyHe BHPAXKANOCH B LBETOBOH OKpacke
NnoYs, 4 TaK Kak TOCJEHsIA B HAWIMX NOYBAX BHI3BIBAETCH, [NABHLIM 06pa
30V, Op1 AHMYECKHMH BeLleCTBaMH, INIOYBEHHLIM neperHoeM WIH ryMyCcoOM,
TO HMCC/AENOBAHUSA HANPABAANMUCH NEPBOHAUANBHO 10 MNYTH ONPEAENCHHS
KO TMYeCTBA [yMyCd B MMOUYBEHHHX O0O6pAa30BAHMUSX PA3JNHYHLIX KJAHMATHYE-
ChMX 30H JTH HCCTEJOBAHUS OTMETHAM ONpPEJENeHHYI0 3aKOHOMEDHOCTH
B KOMMUYECTBEHHOM DacnpefesieHud NEPEerHos 10 TEPPHTOPHM Haulel
CTPaHBl, 4TO TIO3BOJNKHAO JlOKydaeBy YyCTAHOBUTL B npegenax ee
€BPONEeHCKON 4acTH, & 3aTeM U (PUKCMPOBATL HA KapTe, TaK HA3HBAEMHE,
H30ryMycOBbie NOJAOCH, HAMPABJACHHE KOTOPHX OKa3adnoch Oojee
MM MEHee COBNAJall¥M C HANPABJEHHEM MOUYBEHHBIX 30H HALIEH CTPAHEL
Tepmun ,NOYBEHHBIE 30HH“ TOTJAA, BNIpouyeM, elle He ynorpeﬁnmcsi; yue-
HUE O NOYBEHHBIX 30HAX HE TOJMBKO 10 OTHOILUEGHHK K HAamel cTpaue, HO
¥ N0 OTHOWEHWKd KO BCEMYy 3eMHOMY wmapy B CTPOHHON dopme O6nlio
paspaborano yuepuxov Jloxkyuaesa, H M Cubupueswmm'). Cam
JJokyuaeB k BONPOCY O MOYBEHHBIX 30HAX OOPATH/ICH B KOHIE CBOei
HAYYHOH NEATENBHOCTH M CHEnaN TOTAd XKE MOMBITKY CHHTe3a 30HAJbHBIX
AB1eHHH NPUPOIH BOOOILE, HO 06 3TOM MBH CKaXeM HECKOJbKO HHKE.

[Ipu H3yyeHHH CTPOEHHS OTAENBHbIX MOYBEHHHIX OGPA3OBAHMN OKa-
34710Ch 34TEM, YTO W B NPEAENAX NOYBEHHOro paspe3a pacnpeaeseHie rymyca
NOJUYHHEHO H3BECTHLIM 3AKOHOMEPHOCTAM H NPeaCTABASET HEOJHHAKOBYIO
KAPTHHY B 3dBHCHMOCTH O! THNA [TOYBHI )

Ho, xOHEYHO, H3Yuye€HHE KOJMHYECTBAa ryMyca JAad XapaKTEPHCTHKH
NOYBEHHBIX 00pa3oBanuit GBIJIC HENOCTATOUHO Pycckuit NOYBOBER AONKEH
Obl1, UCXOAH H3 OCHOBHBIX uiaeH JloOKydaena, yrBepxiaTb, u4TO M Ka-
YeCTBO FyMyCa He MOXeT OHTb OILMHAKOBLIM Yy PA3JUUHBIX NOUBEHHKIA
oOpasosanudd B cosnanuu npasuabhHocTH Taxkoro nonoxexus ¥ JJoky-
yaes, 1 CHOKpUEB AEGIANH OONBITKH, NPH MOMOLIH CBOMX Y4EHHKOB ),

BCTpeTHY 3Th AauHbie Dojee cneudaibHo 00 ITHX BONpOCAx TPAKTYIOT cnexyiowle padoThl
Tywun [ O630p obmero xapaktepa MopdonorHH 104YB H €C H3IMEHEHHH Mo soHaM —
Kypu On Arp, v A, k1 3 Tywns, |. Yro takoe kamranossie nousn Exer nousosex
u minepa1 Poccun 1 XM Bminm 3 4 Tywug, [ CounoHus H conoHuesatsie nousb Ibidem
T All, Boin 5—6 Bucounxuiy, ' TlouBoBedenne®, 1900 r, 1901 r Ne 2 Buicouwku#i, I’
O 1ecopactitensHblx yeaoBusx panoda CaMapcekoro Yaensuol o Oxpyra, v [ Brcouku i, T
[Tlousosemenne™ 1901 Ne 4 1902, N\2 2, Bumcoukuit, " IlousoBenaeune , 1905, Ne .
Fannka, K IayGokonouseBHsle I'yvyconbie OGpa3oBaHHA M MY TeHE3HC TlouBoBegeHe®,
101n Ne

) Cuoupues H Kparknlt 0630p raassHefinX nouBeHHbIX TUnoB PoccHu —3an
Hoso-Anexcauapuiick Mucr Ceanck Xo3 u Jlec, 1898

Cudupnes, H [Iloysosepenne Jlexuny, yurauusie crvaentam Muct Ceabcn -ho3
¥ Jlecos B HoBo Anekcdnapuu Bewn II CIIb 1901

2) Koctwoues, [1 [loussl uepHo3deMHoli o6adacty Poccun, u I, 1856

borocnosckuu, H Marep Kk u3yu pywknx nous Bui VI, 1880, Ty vun, |
Marep k ouenke 3emens Cmonen 136 Ben V' [loporo6ywckuit y Cmonenck, 1909

% Kosanosckuu C Marep wo usyw pycckun mnous, Buin 8 JlecHesckuh, C
3an Hoso-Anenc MuHer C-Xo3 u Jlecos 1 X Bmn 2 no tomy ke sonpocy cm. ['pa-
ues Kyvpun Ou Arpon, 1902 1 Il
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MOJAXOJUTh K PEIUeHMI) 3TOro BONPOCA, HO HCUEPNHIBAWUIIEIO OTBETA Ha
HEro MNOJIYYHTb HE MOTJH, XOTA [PABHJABHOCTL YKA3AHHOrO BLIWE [TOJO-
JKEHHSI M MOATBEPXIANAch NPENNPUHATHIMM HccaeposanusimH. H sTo mo-
HATHO, TAK KAK M3YYeHHe XMMHUECKOIO COCTABA TymycCa, B BHAY HCKJIIO-
YUTEAbHOH CJI0KHOCTH 5TOr0 OPraHHYecKoro KOMILIEKCd, NOATOE BPEMs
He 1aBa/J0 ONPENEJEHHBIX PE3yJbTATOB JAWE Yy TAKHX KPYMHHX 3anajfo-
eBPONEHCKUX XHMHKOB, KakuM Obi1 Beprao. Toabko B nocieiHue roxsl,
Korza Owiau paapa60TaHbr HOBBIE METOAB /ISl M3YueHHS COCTABA TAKHX
CJOXHBIX BEUIECTB, KAK O0e/KOBHE, y1an0Ch MNOXCHTH K COCTABY MOUYBEH-
HOI'O [IEPEernos. CJ_[EJIBJIH 3TO ATIOHCKHUE, U B €IHE GOsblueli cTeneHH, aMepH-
KAHCKHE HCCAeNOBATENH, HO' cnpaaewmaocn TPE6YeT OTMETHTb, YTO He-
KOTOpbIE BOMPOCH O XHMHYECKOH NPUPOAE TYMYCOBLIX COEXMHCHHHA peLIeHbl

| Ouid B pycckumu yuensim. Tak, I'. I'.-I'ycTascon') npeackasan Cymie-

CTBOBAHKE. B [YMYCOBOM KOMILIEKCE OKCHKMCAOT (CIHPTO- HAH (EHOJO-
kucaoth), A. I'. JJospesnxo0?) xoKas3an B HEM XK€ CYWECTBOBAHHE aMUI0B

¥ aMMHOKHMCIOT (cM. Takke Beprtao), Tpycor®) nbitancs noaolTd

K BOMPOCY O <COCTaBe MEPErHos MyTeM BBISCHEHUS TEX [PyNNn oprasuye-
CKMX COENMHEHHH, H3 KOTOPHIX 06pa3dyercsi, Tak HasuBaemasi, ,I'YMHHOBAs:
KHCJAOTA“ NOYBEHHOrO MEPerkos. B nocaezHee Bpems Bompocy O rymyce
NOCBSATHA CBOW paboty A. llmy x4).

Onnako, aMEepPHKAHCKHE HCCALHOBATENM T[yMyCa, KOTOPHIM HYXKIBI
OCHOBHBEIE MaeH JIOKyuaesBa M PYyCcCKOH IIKOJH, BLIAEGIHB U3 OPraHH-
YECKOTO KOMIUVIEKCA MOYBH PAN ONPENeNeHHBIX XUMUUECKUX COeIHHEHH,
HE OCTAHOBH/IKCL H, BEPOSITHO, HE OCTAHOBHTCA Haj BOIPOCOM O TOM, Ka-
KMM reorpa@uueckum PasHOCTSAM MOYB NPUCYINH T€ HMJIH MHBHE KOMIIEKCH
OpPraHHMYeCKHX COEIHHEHHHA, H 3TOT BOMNPOC OXKHIAET PYCCKOro HCCaeLO-
BaTeasl. YiKe NnepsBoe NPUKOCHOBEHHE K 3TOMY BONPOCY?®) MOKA3an0, YTO
PYCCKY# NOYBOBEJ HAHAET 31eCh, HECOMHEHHO, NMOATBEDPXKIEHHE Tex Oc-
HOBHBLIX UIEH, HA KOTOpHIX 6a3upyercs pPyCCKOE€ 1TOYBOBERCHHUE.

Ho nousa coCTOMT He M3 ORHUX OpraHduecKHx xommnaexcos. [locnen-
HHE XOTS W MI'DAIoT B HEHl CYLUIeCTBEHHYIO POJb, OXHAKO, KOJAHHECTBEHHOE
cozepxanHe Hx He BenHko. KoaquyecTBeHHO npeobsamarT B NOYBE CO-
eAMHEHHS MHHEpasibpHble, 3 NOTOMY NOHATHO, YTO PYCCKHH HCCACAOBATENbL .
JOMXKEH OBl OCTAHOBHTLCH M HA 3TOM Bonpoce. M x 3ToMy Bonpocv OH
MOJOLIEJ HECKOJbKO HHAYe, 4eM JeJad 3TO 8 OrpoMHOM OOJbLIHHCTBE
CAy4aeB 3anajHO-€BPOMEHCKUI MOYBOBEX, TAK KAK €My BCKOPE Xe CHesa-
JOCh ICHBIM, YTO €C/JAH IO4YBa CAAraeTcs U3 HECKOJIbKMX FOPH30HTOB, reHe-
THUECKH MEXAY COO0M0 CBA33HHBIX, TO CKOJBKO-HHOYAb NOJIHOE NPEACTa-
BJACHME O XHMHUECKOH MNPHPOJE IOYBHL MOXKHO NOAYYHTH JHIUbL TOTAA,
KOTJa XHMUYECKOE HUCCIeJ0BAaHMe 3aXBATLIBAET He OIMH Kaxoi Jubo ropu-
30HT TIOYBH, a4 BCE WX, KAXKABIH B OTIEJbHOCTH, B TOM YHCJA€ U MATEPHH-
CKyw©o nopofy. TOabKO TIpH TAKHX YCHAOBHUSAX MOXHO OGBHUIO MOJAYUHTbh ACHOE
NPeACTABJAEHHE O TOM, B KAKOM HANpaB/JCHHH{ H3MEHACTCH COCTAB MAaTe-
PUHCKOH MOPOLBI, KOTJa OHA MPEBPAUAETCA B TY WM HHYIO MOYBY U Ka-
KOBO 3TO H3MEHEHHE B OTZE/BbHBIX [OPH30HTAX NOUBH. B HEKOTOPHIX Cay-
yasix M 3aNaJHO-EBPONEHCKHE TOUBOBejibl NMONbL30OBANUCH TEM XKE METONOM
HCCN@MIOBAHHUA, HO JAENaNW 3TO JUllb TOrAA, KOrjAa pas’Huild B xapaxkTepe
OTHEJbHHX TOPH3OHTOB MNOuBK CAKIIKOM Pe3Ko 6Gpocaiach B r71asa, xak,

B I'ycrtascod. JBazuatek jgexnHii arpouoM. XuUMmH, MockBa. 1888.
2) Nospexnko, A. U3s. Mockosck. C.-Xo3. MHcr. u. 6, xu. VI, 1901,
2 Tpycos Marepuaib Kk H3yueHuwo nouBen. rymyca, u. I, [lerporpaa, 1917.

: 4 IImyr, A K xumub opranuueckoro semiectsa nous. Tp. Kydan. C.-Xo3. HMncr.
T. [, BRIN, 2, 1924.

M Xauuckuil. Opranuueckne BewlecTBa MouBeHHoro rymyca. ,llouBosejeHne,
1916, Ne 3—4. :
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HanpuMep, y NOA30JMMCTHX Mnous ¢ oprwrTedHoM. [lonesysce OGHYHHIMU
. MeTOZAMHM XHMHUYECKOrO aHanud3a (BaJOBOH dHAJAW3, KHCIAOTHLIE BHITHXKKH,
BOJHBIE BHITSXKH H NP.), PpYCCKHH NOUYBOBEN H3YUHN C XMMHYECKOH CTOPOHLL
~ MHOTHE K3 CBOMX [OYBEHHHIX THMOB M PA3HOCTEH M BLIACHHJ XHMUUYECKHH
"XAPAKTEP KAKAOrO U3 MOYBEHHHIX THMOB B OTAEALHOCTH (M0A30.a, 4€PHO-
3ema, COJIOHIE, COJOHUAKA H Mp.), HO 3TO €ro yAOBJETBOPHTL HE MOTJO.
YKa3aHHbIE XHMHUECKHE HCC/IEOBAHMS He B COCTOSHUH ObIAM, KOHEUHO,
OTBETHTb HA BOMPOC, M3 KAKHX MHHEPAJOB CJAraercs nouBa M KaKHKe CO-
eMUHEHHS SBASIOTCA XAPAKTEPHBIMH AJ NOYB BOOGUIE M JWIA KAKAOrO U3
IOYBEHHEIX THIIOB B OT/EIbHOCTH. DA3HPYACH HA OCHOBHBIX INOJOXEHUSX
JJokyuaesa, OH IO/MKEH OBV CO3HABATH, UTO €C/H MOYBA €CTh CBOE-
06pasHoe NPHPOJIHOE Teao, TO H PeakUHH, IPOTeKAIOHE B TOUYBE, ZOIKHE
ObITh CBOEOGPA3HB M JOKHB 1ABATH TAKHE COEJNHMHEHHS, KOTOpHE TH-
MYYHbl TOJABLKO /s NOYB, TOJABKO JJSl KODH BHIBETPUBAHHA U HE TUIHUHH
aas 6onee rayOCKHX MMOSCOB 3EMHOH KODHI.
Peakuuu, nporekamouide B OpPraHKYeCKOX COCTABHOM 4YACTH MOYBBHI,
B MX KOHEUHHIX Pe3y.abTarax, CAENaJUCh SCHBIMH AJs NnouBoBena, 6aaro-
napsi paboraM MHUKPOGHOJOrOB, M3 KOHX [EPBOE MECTO, NO CIPABEAIU-
BOCTH, AOJ/KHO OBITH OTBeneHO pycckomy yuenomy C. H. Buuorpagn-
ckomy. llocneaHeMy Mbl 06s3aHb Pa3bsCHEHMEM BONPOCOB HHTPH ¢ u-
KaluHy, PHKCAUHHK da30Td, OKHCINEHUA CepH (Ccepo-6akTepuu)
M coepvHenud xeanes3a (xeneso6akrepun). Ero yuenuxk B. JI. Ome-
"AFHCKHHR Jan OnpexeseHHble KAapTHUHLl pacnaza KhaeTdyaTkH. baaropaps
3TUM paboTaM M paay APYTHX, A MOYBOBEAA CTANO SICHO, YTO KOHEUHBIH
pacnaj, Oprandyeckoro BewecTsdl) Npd NOMOIIM MHKPOOPraHW3MOB NpH-
BOAHT K MHHEDAAM3AUHH [OCAEIHEro, T.-€. K 00pPa30BAHHUIO NPOCTHIX COJEH
(yronbHO#, CepHOM, a30THOH, XJOPHUCTO-BOAOPOAHOH, (POCHOPHOH), ¥ 3TH
CONMH TIQUBOBEJ HEMOCPEACTBEHHO YCMATPHUBAJA Ha NOBEPXHOCTH H B pas-
pe3ax CTeMHBIX M MyCTBIHHO-CTENHLIX nouB?). Takum o6pa3om, OH MOT Cciae-
. J1aThb BLIBOJ, YTO NOJYUYEHHE IMPOCTHX COJAeH eCTb OJHA M3 THIHYHBIX
ocobeHHOCTEH MouBOOOGPA30BANUA, HO emy OLIJIO fACHO B TO Xe Bpemd,
yTO CONEOOPA30BAHKEM JEJN0O HE OUPAHHYMBACTCH, -4TO B [IPOLECCEe MOUBO-
00pa3oBaHus JONKHBl NOJYYAThCS H APYrHe COCAHMHEHHMA, HE CBOMCIBeH-
HBIE rnyOHHHBIM TOPH30HTAM 3€MHOH KOPHI. ' ,
3ananno-esponeiickuit mousasen eme ¢ H0-x romos XIX croserus
NOACKA3bBaJ CBOEMY pPYCCKOMY KOJJEre, 4uTo THNHYHBIMH MHHEpaaaMH
no4B006PA30BAHUA ABASIOTCH LEONHTH HIH L e O0AUTOOOpa3nbE e CO-
eIHHEHHS, H 3TA TOYKA 3PEHUR JNOBOJBHO IOAr0 NONAEPHKUBANACH ¥ Pyc-
' CKHMHU NMO9BOBEJAMH, 4 HEKOTOPDHMH NOAAEPHKUBACTCH U JO [OCJAEIHEro
Bpemend. OaHako, H3yuds Te pabOTH 3anamgHO-eBPONEHCKHX HCCAeJ0BaTe-
A€, KOTOPHIE TOBOPHJAH O MOUBEHHBIX I1€0JUTAX, HETPYAHC BHJAETH, UTO
HHKAKMX IPAMBIX JOKa3aTeNbCTB O CYIIEETBOBAHHM B [0UBE LEOJIUTO-
OOpa3HHIX COeJNMHEHMH OHY He xarT. Jla W TPyano OHIIO 6Bl OXHIAATH
06pa30BaHUs LEONMUTOB M MM NOACOHBIX BEWIECTE B TOH cpeae, riae

1) YcnosusiM pasnoXeHus OpPraHHYEecKOTo BellecTBAa W BONPOCY O 33aBUCHMOCTH 3Hep-
IM pacnaja OT BHEWIHUX (TeMepaTypa, Biaara) M BHYTpEHHHX YCIOBHH (XMMH3M cpelbl) Ho-
cBsilleHbl caeayouHe pabote: Kosiytscheff P.Amnales de la Science agronomique fran-
caisc et etrangére. 1887, r. 1], fasc. 2; Tp. Cn6. O6ut. Ecrecrs., 1. XX; ITouyss! 4epHosemHol
obnactu Poccuu, u. 1, 1886; KoccoBuy u TpeTwaxos Xypu O Arpon., 1902,
kn. lII; Kpaskon, C. Matepuans k H3yueHHI NMPOIECCOB PA3I0KEHHH PACTHTEALHBIX GCTAT-
kos B mnouse. CI1B. 1908; Kpasko B, C. Mccneiosanus B 061acTH U3YYEHHS POaU MepT-
BOrO PACTUTENLHOTO MOKPoBAa B nousoobpasoBaunH. CIIb. 1911, Twrnun, A, Tpyas Hayun.
Muct. no yuobp., o 33. Mocksa. 1926.

¢) Bonpocy o kpyrosopore xiopa H cepw nocesiesa Oonpuias padora fl. C. Ko c-
cosHuya: Coobwenud u3 Bopo Mo zemien. H noysoB. Yuew. Komur. I ¥. 3em. n 3emaexn.
Coobiense XII, CI1b. 1913. :
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ropa3zo 60jee yCTOHUMBLIE CANMKATHL W AJIOMOCHIMKATHI, BHIBETPUBAsCDH,
TePAOT CBOM OCHOBAaHUN. B HacTofulee BPEMA MBI MOrJH 6Bl B OTpHIUA-
HHH NOYBEHHBIX LEOJUTOB OneperTscs Ha paGoTal Befinmenka, [Tenn-
kaHa, [M6ma u jap., KOTOpHE PACCMATPUBAIOT UEOAUTH, KaK MUHEPAaJbi
MOCTBY/IKAHUYECKUX TporeccoB. HO, roBOPAT 3aMUTHHKH 1EONHTHOH Te-
OpHH, B OYBAX O6GPABYIOTCS HE KPHCTAAIHUECKHE [IE€OJHTH, d& amOpgHbie
WM, KAK TEeNnepb rOBOPHT, KOJAJNOHJIHH € neoaurs. Komnouawl B nou-
BAX HMIPAT ACHCTBUTENBbHO OOMbINYID pPOJbY), HO KOJHMYECTBO KOJLJIOH-
J1a71LHO PAcTBOPUMHEIX BelnecTs, kak nokasan K. K. I'expoiu?), co-
BEPIIEHHO HHYTOX(HO, A3 H TO 3HAYUTEJbHAS YaCTb 3ITHX KOMIOHIOB
NPUHALNEKHKT OPraHHYECKHM BEIECTBAM [TOYBHL. MOXHO TOBOPHUTH, MOXKa-
AyH, O ,IOTIOTHTENBHBIX COeXMHeHUsAX“ B cmbicie dan-bBammenenas),
06pa3yIoIHXCA NPH B3AHUMOLCACTBAH MEXAY TOHUAHIUUMU CYCMEH3UAMH
NOYBL H MOYBEHHBLIMH PACTBOPAMH, HO TAKHE COENMHEHUSE HE CACROBAAO OB
HA3LIBATDL HEOJHTaMH. [IpHHHMAs CYINECTBOBAHHE MNOJNOOGHLIX JErK0 noj-
BHXHBEIX M NOCTOSHHO MEHSIOIIMX CBOH COCTAB KOMIVIEKCOB B INOYBAX, MHl,
OAHAKQ, HE HCUEPNbiBAEM Eie BCeX XapPaKTePHBIX IPynn BEUWECTB, OT.JIH-
HAHMIMX NOYBY OT FOPHHX NOPON, HE OTHOCHILMXCH K 30HE BLIBETDH-
BAHHS.

HM3yuende sIBJeHMHA BHIBETPUBAHHS NABHO YKE AABAN0 BO3MOXKHOCTH
YTBEPHAATh, 4TO CJIOXKHBIE CHUJAHMKATBI H 4J1IOMOCHJAMKATHL MATEPHHCKHX
NOPOX, BHIBETPUBAACH, JOBOJBHO JETKO OCBOOOX AT XeNe30 W Mapralell,
KOTOpbIe BHJEASIOTCA B NPOAYKTAX BbiBETPUBAHUS B (Popme pa3Hoobpas-
HHX IHApaTos. [IpH HEKOTOPHIX, NOKA €E HeJXOCTATOYHO BHISICHEHHBIX
YyCAOBUAX, NPOUCXOILHUT H OCBOOOXKAEHHE TJIHHO3EMA, KOTOPHIH B 3TOM CAY-
yae" TaKxKe BHARAdETCH B ¢opMme ruapata (B NOYBAX TPONHUHECKHUX HIMPOT).
Taxum 00pa3OM, HAMEUAETCH EINE OxHA TPyNna coejxdHeHud, xapakrep-
HHIX JII1 KOPbl BLIBETPUBAHUA —THAPATHl OKHUCJAOB XEJN€3d, IMIMHO3eMad U
Mapralud, 4YTO W MOHSTHO, TAK KAK KHCJAOPOJ BO3INyXa M BOAA SIBASIOTCH
naubosee 3ameTHHIMH (QAKTOPAMH BLIBETPHBAHHA, :

Touno TaxkxKe NaBHO OLIJIO H3BECTHO, 4TO THINUYHBIM NPOAYKTOM Bbi-
BETPHBAHUST GONBLIMHCTBA aJIOMOCHJAHKATOB SBJSETCA TJIHH a—KA0AHHY),
AHAYKCHT, FafayasuT 4 0p., HO ZaJE€KO HE BCE ACHO Npejcrasisiiy cebe
TOT MyTh, KOTOPHIH NPOXOAUT BHIBETPHBAWIIUACH AMIOMOCHAUKAT AO NO-
JYYEHHS H3 HEr0o KaoJuHA WAM KAKOH-HUOYIb IPyroi KOMNJAEKCHOH KPEM-
HETrJHHO3EMHOR KUCAOTHLI. DOALIUHHCTBO MNOJAArajo, 4TO NOJAEBOH IIMAT,
HArpUMEpP, NPX BLIBETPHBAHHH CPa3y pacnajgaeTcs Ha KAOJMH U KpeMHe-
KUCAYIO WEJ0Ub. : ‘

Pycckomy HCcaezoBaTenlo?®) yaanoCh IOKAa3aTh Ha PHAAE NPHMEPOS
“3 rpynnbl M10JeBHIX IINATOB, CAKJ, dBTHTOB M WEOMHTOB, 4TO Mponecc
NPOTEKAeT CYUIeCTBEHHO HHAaue, uTO JAO0H aMIOMOCHJIHKAT, ABJAKILHHACS
CpeHeH CONBIO KPEMHErJIMHO3EMHON KHCJIOTH, PaHblie, 4eM NepeiTu B CBO-
GoaHyH0 KHCAOTY (FHHY), NPOXOIHT HEAH# PSA NDPOMEXYTOUYHLIX CTanMil,
B BHIE KHCJABIX COJEH, 4TO, TAKUM OOpa3soMm, OJHOH M3 TUNHYHBIX PEaKIU#

1) Cm. Hanp., Texpotin, K. Jefcrsie a1exTpoInTOB HA HAHCTHE cycrensun. Us. Biopo

no 3emieaennio H [lousos. Yuen. Komur. nasu. Ynparn, 3emaeyctp. n 3emaegenus. Coobiie-
nue XXIV. 1915. '

) Teapoinn, K Komronganeuag Xumust B Bonpocax rnousoBeaenus. [bidem. Coo6-
wenne VIL WKypu, On. Arpon. 1912, crp. 363.

3 Van Bemmelen. ,Landwirthschaftliche Versuchsiationen® Bd. XXXV. 1888,
Zeitschr. fiir anorgan. Chemie, Bd XXIi, p. 339; Bd. XXllI, p. 321 fi.

1) Cposky o kaomure, cM. y Tuuc6ypra. Kaoaus u ero redesuc. Mas. CIIB. 1lo-
-aurexaud. Mucturyra, 1. XVIIL, 1912, otn. Texmo£., €CTECTBO3H. H MaTeM.

) Tannka, K Vccaenosauna B obractH npoueccoB Boserpusauus. —Ip, CIlIB.
O6u. Ecrecrs., 1. XXXIV, 8ol 5. ‘
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noYysoo6pa3OBAHUA ABASETCS [HAPOAM3, 3 THNHYHOH Trpynnod Ccoeuu-
HEHHI KOpDH BLIBETPHBAHHA NPEACTABJAETCH Irpynna KHCJABX COJAEH,
HENPEepPLIBHO MEHAKINUX CBOH COCTaB COCIMHEHHH, KOTODhI€ TNO3XKe aKaie-
mukoM A. E. $epcmanoml) Geid HA3BaHe MyTabHuabaH MU, [Ipo-
CTHIE CHAHKATH (COJMM KPEMHEBHIX KHCJAOT) TaKkXe naiT NpPeIBAPHTENbHO
PRA KHCABIX COMEH H TOJbKO NyTeM OuYeHb MEIAEHHBIX W MOCTEMNEeHHBLIX
W3MEHEeHHN OCTaBAfAIOT, B KAYECTBE KOHEYHOTrO MNPOAYKTA. KPEMHEBYIO
- KMCJOTY, KOTODAsi, IPH YCAOBHUAX 3€MHOH NMOBEPXHOCTH, BhIJCAAETCH B KO-
HEYHOM. HTore B opme kBapua. ToT ke KBapi BHAE/JAETCS W NPH BhH-
BETPUBAHMH CJAOKHBIX ATIOMOCHIMKATOB. CONEPXamWMX B OOKOBOH nemu
oprocunukar. Takos. Hanpumep, OHOTHT, COCTAB KOTOPOI'C MOXET OBITh
npexacranieH Qopmyson:
(K.H), (AL,Fe), Si, Og. (Mg.Fe), Si0,.

AMoMOCUAUKATHOR SIPO ITOrO CJAOCKHOIO MO COCTABY MHHEDAJa Jlaer.
B KAayecTBE KOHEUHOTO NPOAYKTA, KAOJMH, a OPTOCHAUKATHOR-—KBApPIU.
Orcrona caeayeT, YTO BTOPHMUHBIH KBAPIH TAKXKE MOXET OLITh OJIHMM M3
MHMHEDANOB BHIBeTPUBAHUA. AHAJOTHYHO C CHJIHMKATAMH BBIBETPHBAIOTCH,
NOBMAHMOMY, H THTAHaThl, J&Basl, B KAa4eCTBE KOHEYHOrO NPOAYKTa, THTA-
HOBYI0 KHCJAOTY B BHAE pyTHA4. Mroakd nocnemgHero HEOJIHOKPATHO Ha-
6moJanuch B NJAACTHHKAX KAOJHHA. SBUBLUIMXCA PE3YJbTATOM BHIBETPHBA-
HUST THTAH—-COAEPXKAMMUX OHOTHTOB.
@ MyrTab6UHabpHBE COCIMHEHHS TOJYYAIOTCSA HE TOJMLKO INPH BHBE-
TPMBAHHH CHJIMKAaTOB W aJIOMOCHJIHKATOB, HO M NDH PA3JOKEHHH HEKOTO-
PBIX CJ/IOXHBIX COJIeH, K4aKOBH, Hanpumep, xenesucToie d¢ocdarth. Tak,
C. I1. TonoB?). U3yuyass NPOAYKTH BHBETPUBAHHHA KEPUEHCKOTO M ap a-
Busuanura [(Fe Mn,Ca, Mg); (PO,),.8H.0], Bblgenuws cpegud Hux cae-
JyOHe CTAJUU MOCTENEHHOIO OKHCJCHHA:

RO. Fe,04. P,O5. TH,O-—a kepueHur

5RO. 2Fe;0;. 3P,05. 23H,0— 13 xepuenur
RO. 4Fe,03.3P,0;. 21 H,O0— OKCcUKepYeHHT
3Fe;05.P,O;. 17TH.O—6epaynur.

_ H3 sroro npumepa fCHO, YTO HE TOJNBKO NPOAYKTH THAPATAHH
(BxOxeHME B COCTAB BHIBETPHBAKIIKWXCA MHHEPANOB BOJAOPOLA), HO H
MPOJYKTH OKHCNIEHUS (BXOKIAEGHHE KHCIOPONA) AAIOT PHAAL MYTAOHABHBIX
COeIMHCHUH, :

Ecau npubaBHTb K CKA33HHOMY, YTO KOJ/IOHUJIHBIE KOMILIEKCH 10YBHI,
O KOTOPBIX peyYp Oblid BBIIE, NPENCTABASIOTICSH B ele OGOapluell CTENEeHH
MYTAaOHAbHB MK H Y9TO K TAKOBHIM IKE CHEeiYeT MPUUHUCAMTL W Opra- .
HHYECKYe BEIIECTBA NOUBH, TO MOXHO OVIeT CHeNaTb 3aKJIO4YEHHE; YTO
MYyTAaOUIbHHE COCNUHEHUA TOCNOACTBYIOT B nouse.

Hapsiny ¢ MMy OHA CONEPXUT K TAKHE KOHEYHBIE DPOJAYKTHI pacnaja,
KOTOPLI§ HE CNOCOOHB K JZAJbHEHIIMM U3MEHEHHSAM NPU YCJAOBHSAX 3€MHOM
MOBEPXHOCTH. KaK KBapl, DPYTWJA W, MOKET OhiTb, HEKOTOpPHE ApPyTHe
COeIUHEHHS. -

B CBfI3K C MOJOXEHHEM O CBOCOOPA3HOCTH NOYBH CPENH  Ted
npupoinn Yy akagemuka B. M. Bepnaackoro3) BO3HUKIAA MHCAL O

1) @epcman, A CoenuHeHHH NMepeMEHHOTO COCTaBa B 3eMHOH Kope.—-CHopH. B uecTsb
25-nerust Hayunol geareanHocty B. M. Bepuaackoro. Mocksa, 1914. '
2} IMMonos, C. Tp. [eonor, Myzes umenu [lerpa Beauxoro. Axag. Hayk, 1.1V, 1910,
BbInl. 7. v
Y Bepuwaackni, B. ,[lousosegenue”, 1910, Ne 3. 1913, Ne 23,
bronneredu 111 Beepoccniickoro che3na mousoBeacB B Mockge
25 okt.—5 mon6. 1921 r., Ne 3—4. ' :



HeO0X0AMMOCTH OXKAATH B 110YBaX HAKOMJICHHA TaKKX /I€MEHTOB, KOTOPHIE
MaJO THNHYHBL AAsi TOPHHIX MOPOA K JO/UKHBL XaPAKTEPH30BATh KOPY
BHiBeTpUBaHus. K uucay Takux asemenToB Bepnagckui ornocur P,
Ti, C, N, Mn, V, F, U, Th, sneMenrol “TTPOUEPOBOH IPYNNH. a TaxKxe
Zr 4 Li. B mansdeiuteM uccaegosarens nan 6onee UM MEHEE IOJHYIO
CBOJKY MaTepHasoB B 06/4acTH AAHHOIO BOMPOCA.

Bosspamasch x BONPOCY O CBA3H MEXAY KJIMMATOM W MOYBO#H, HEOO-
XONMMO OTMETUTb. UTO BAWSIHHE BJAry¥ HA MOYBY NPOSIBASETCH Goaee QT
YETAUBO U HArJsIHO. 4YeMm BIMgHUE Temneparypn. Boxa B mouBe, Kak
npaBuabHO 6b10 oTMeueno I H. Bumconkum!j), ToO XK€, 4TO KPOBb
B JXMBBIX OPraHU3Max, a NOTOMY MOHSTHO. 4YTO pYCCKHE MOYBOBEJB BCErid
HHTEPECOBANHCH BONPOCAMU O BOJHEIX CBOHCTBAX MOYBHI. DTUM BONPOCAM
MOCBSALIEH [EJHH pag padoOT, CpeAH KOTOPHX OTMETHM HCC/AEROBAHHSA
A. A. Hamauasckoro?). npop. onmosxuuckoro?), I bauns-
huHal). Cneparvckorod KpameHHHHUKOBA’), OUEHb HHTEPECHEIE
padorer A. @. Jlebepenal), I &. Mopososa®), I'"H. Bucon-
koro®), E. M. OnnokosaY). I. Jlw6ocaasckoro!'?), &. F. 3u-
6oasbxaty), [1. C. Koccosuuat), [1. B. Oroukoro!®), H A. Ka-
UUHCKOT M),

Kak H3BeCTHO, 3aMafHO-€BPONEHCKMUMHE HUCC/CIOBATR/ISAMH YCTAHOBJEHBI
ObIM B TOYKH 3DeHMs B BOLPOCE O [IPOMCXOXKIEHUH MOUBEHHOH H IPyH-
TOBOH BOJbI: GAHA H3 HUX CUMTAJA UPYHTOBYIK BOJAY CBSI3aHHOH ¢ aTmoc-
¢GepHHMH OCAaAKAMH, APyras INPH3HABAAA ee MNPOAYKTOM KOHLEGHCAIMH
B nouyse BOAAHBIX napos. [locnennss teopus BwI3Bana B 3an. Erpone pan
BECbMA CYLIECTBEHHBIX BO3PAXEHHH M B KOHLUE-KOHIOB 0Ka3anaCk COBCEM
noxoponenHo#. Ee BocKpecHau pycCkHe HccaenoBarenH, npasaa, He B TOM
HCKIIOUUTENBHOR QopMe, B Kaxo#l OHAa NpuHHUMAnack Ponbprepom u ero
MOCJAeOBATENAMH, HO 3aTO OHM IMTOIBENM NOJ 3Ty TEOPHI ropaszo Oosee
npounnify6asuc (Oronku i, le6engen). . ®. Mopo3 0B u, OCOGEHHO,
I H. Brcoukui NOCBATHAM CBOU DAGOTH BOMPOCAM O COOTHOIIRHUHU
MEXCIY BJIAXKHOCTBIO MOUBbLI U XAPAKTEPOM 3aCensiomes ee PACTUTENABHOCTH,

1) Bmcouknii, . ,IloysoBegenne, 1906, Ne 1—4.

) Usmauabckui, A BoawHocrs nouBbl W rpyHrosas Boga. [loatasa, 1894.

%y Tonosxurckn i, H Habmozenus nax ocazkamu n noune, Cumdepononn, 1896;
3an. Cumdepona. Ota. Pocc. O6w. Canososctsa, 1905, uoab—Hhi0as. Bum. LIIL

) Baunsuhu, . Tp. Bonsd. xou. O6um. 1890, Ne 3; Mereoponoruy, Becth., ]892,
Ne 7; Tpyawl Merenposor. Cetit oro-3anm. Poceud. Onecca, 1896. '

5 Cnepauvckuil B Kpawenunnukos. Xypuw. On. Arpon., 1907, «n. 3.

6y Jleb6exen, A Poap napoobpa3Holl Bogs! B pewkuMe MOYBEHHBIX M TPYHTOBbIX BOA.
- Tp. no (.-Xo3. Meteopoa., swm. XII, 1913 [lepeaBnxeHne BoAb B NOYBAX M TPyHTaX.
Pocros r/[l, 1¢19. _
' ™ Mopoaos, I. ,[lousoBeaenne”, 1899, No 3; 1900, N8 2; 1901, NeNe 1 u 3: Tp.
On. Jlecunu. 1900 u._ 1901. _

Y Buwcouxui, I'. ,[lousomencuue®, 1899, N 3; 1901, 1902, 1904 rr; Tpyam
III chesna mesiTenelt Mo onwTHOMY Aeday, 1905 O B3aHMHBIX COOTHOILUEHHAX wexdi} JecHof
pacTHTeNLHOCTLIO H BAaro#, u I, 1904; Tp. Onwt. Jecuuy. —Mapuyascxoe necunw., 1901,

% OnnoxoB, E ,llouposenenne*, 1900, Ne 4; 1901, crp. 325—348; 1905. c1p.
119—141; Jlec u Boxwbi. Ceabcko-Xo3AMCTB. SHuumonenHﬂ ﬂeapucna 1. V.

W) Jlwwbocnapckuit, I'. Man. Jlech, Unct., soin. XIX. 1909.

My 3u6oawn P. ,MouBosesenne”, 1904, N 4

)y Koccosnu, I1. Kypr. OnsitH. Arpod., 1904, ku. 5.

13y Otouxkn#l, [1l. l'uaponorugeckuti Becrauk, 1915, Ne 1; | Tlouysosegenne®, 1915,
Ne 3; 1916, Ne 3—4. L I'pyuroBwie Boab, HX MPOHCXOXAEHHE, WHIHL ¥ pacnpegencHue.

1. lpymosue BOMbI H J1eCa NMPeHMYIIECTBEHHO HA PaBHHHAX cpeanuX wHpor. Tp. Onwith.
Jlecrny., 1905.

14) Kaguuckuai, H O sraxaoctd nousn u MeToaax ee nsyuenns. Mag. 2. Mocksa, 1924,
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npd yem 3THMH paboTamu BHEPBHIE O66UIO TOYHO YCTAaHOBJACHO OTPHUA-
TeJIbHOE BAUAHUE JECHHIX HACAKAECHHMHA HA BNAXKHOCTL r/1yOGOKHX IODH3OH-
TOB NOYBHI. '

MHOTOUMCNEHABIE MCCAEJOBAHMA HAJ BJHSHHEM Jeca Ha raybuHy
s@neratus YPOBHA TPYHTOBLIX BOA ObLLIIM NPOK3BEIEEHH IT.B. Ortonkum,
4aCTLIO NYTEM 3KCKYPCHOHHBIX HAGMIONEHHH B PABNHUHLIX 00J1aCTAX HAICH
CTPaHbl, 4aCThi0 [yTeM OPraH{3alMM NOCTOSHHLIX HAGAKIEHHH 38 Koue-
6aHMEM YDPOBHS TPYHTOBbIX BOL B JeCy ¥ Ha Oe3/eCHuiX ILIOMIANsX.
HccaenoBanus 3TH npuBesud aBTOPA K 3aKJUYEHUIO, YTO B JIeCaX paBHUH
YPOBEHb TPYHTOBOH# BONBI BCErAa JEXUT NHXE, Y€M HA COCENHUX 6e3-
JECHBIX YYACTKAX, UMEIIMX TO K€ [e0JOrH4ecKoe CTpoeHue. JTH pe3ynb-
TATH, BCTPEUEHHBIE BHAUAJE HENO3€PUMBO, NOJAYUHIH, OLHAKO, C TEUCHHEM
BpeMend oGwmee rpusHanue B 3an. Espone; necnbie CTAHUMU B ['epmaunuy,
Asctpud ¥ lllsefinapuu BHPAOOTANH NPOEKT MNPOrpaMmbl JJIS U3Y'ECHHS
BIMSHUS JIECA HA PEXHM IPYHTOBHX BOJ, a BO ®panuud npod. Henryf)
Op1d 1pou3Bellennl HabawaeHus, NoATBepAHBlIHe BeBOABL OTOUK OT 0.
[Toaxke 3Tu BHBOABL GHIAM NOATBEpKIEHb [1H P COHOM2) AAsS OKPECTHO-
creit Godra B Munuu (Distrikt Panch Mabals), u Takum obpasom ycra-
HOBJCHHOe OTONKHM AN JECOB PABHHHHBIX MECT YMEPEHHOro nosca
[107102KEHHE YAAT0CH PACMPOCTPAHUTL M HA TPONHUYECKHE IIMPOTH.

Bona, conpukacascb € MOuBOH#, OTHHMAET OT HeE HEKOTOpHe 3Je-
MEHTH KaK OpPranH4yeckoro, TdK W MUHEpa/NbHOrO XapPaKTepa W PacTBOPHET
Haxoxqaluecs B Hef cond. Takum nyTeM BO3HUKAT NOYBEHHbIE PACTBODSI,
Mayuyendem noOYBeHHBIX DACTBOPOB 33HMMAJHCh W 3aMAaJLHO-eBPONEHCKHUE,
H AMEPDUKAHCKHE YHEeHHE, HO TOJABKO Yy PYCCKHUX HCCAEHOBaTeNedl 3TOTO
BONPOCA BO3HHKAA MBICAL O TOM, 4TO 3TH PACTBOPHl HE MOryT OHLITE OJIH-
HAKOBH Y TOYB PA3JHYHHX KJIHMATHUECKHX 30H, 4 OTCKOAA BO3HUKAA [10-
NLITKA BBIICHATL, Y€M OTAHYAIOTCH NOYBEHHBEIE PACTBOPH 1M0430.14 OT
TAKOBHIX XK€ YepPHO3eMa, KAIITAHOBBIX CYI/JIMHKOB. COJIOHNA H T. O. H
Heab3s Jd HCNOJAb30BAThL NAHHBLIE 0 NOYBEHHHIX PACTBOPAX /AN XapAKTEPH-
CTUKH OTJAEJLHLIX THIIOB HOQBOO6DHSOB'&HHH3).

Korga B 3an. EBpone navana pa3suBaTbC KOMIOHAHAS XUMHS U
BO3HHK/JH MONLITKH BBECTH YUYEHHE O KOJNOXUAAX B MOUYBOBENECHHE, PYC-
CKHE WCCJAeJ0BATENH MPHHAJIH Y4ACTHE B PaA3pabOTKE M 3THX BONPOCOB,
M 31€CHb OHH 3aH/H TY MNO3MIMIO, KOTOPYI0 IO/KHB OblMM 33aHSTH MO-
cneposatend uged Joxyuaesa. B neaom pane pa6or K. K. Ien-
pOo#ial), NOCBAIIEHHBX NOYBEHHHIM KOJMJAOMIAM, MBI BCTpedaemcs C MMO-
NEITKAMU OOBACHHTE, HCXOXT U3 CBOHCTB KOJNAOHJOB. I€HE3HC H HEKOTOPHIE
X¥YMHUYECKHE CBOHACTBA MOUBEHHEIX THIIOB, KAKOBBI MO A3 0Jbl, JATEPHUT B
H OCOOEHHO COJOHI B

Heo6xonumo, nakoHel, OTMETHTb, 4TO H Ha NOCTPOEHHU NOUBEHHHIX
Kaaccu@AKauMil y PYCCKUX TOYBOBEAOB OTPA3U/IHChL Te K€ OCHOBHbIE
HJled, KOTOPHIe PYKOBOJAMANA UX paboTol B pas3aduHbIX 06JACTSAX NOYBO-
BeNEeHHs. B NpoTHBONONOXHOCTE OOJBUIHHCTBY 3aMaLHO-eBPONEeHCKHX

) Henry (Aupu). Jleca pasaud u rpyurossie Boan- ,[louBosezesue 1903, Ne 1.
2y Pearson, R. S. The Indian Forester, 1907, 57.

) Teaponn, K. K Bonpocy 06 n3MeHSEMOCTH KOHUEHTPAIHH IIOUBEHHOTO pacTBOpa
H COAEPMAHHS B TMOYBEC JErKO PACTBOPHUMBIX COENMHEHUN B 32BMCUMOCTH OT BHEIUHHX YCJIOBHI.
HKiypu. On. Arp., 1. VII, ku. 5, 1906. :

) 3axapon, C. Kypu. On. Arpou., 1906, 1909, ku. 1.

YTenpotin K. Xypuw On. Arpou. 1908, ku. 2. Ero we. Xypu. On. Arpos., 1812,
crp, 362.—Xypu. On. Arpon., 1914, ctp. 191.—H3 Biopo no 3emnea. u [lousos. Yuer. Kou.
[nasn. ¥Ynp. 3emn. u 3emaecr. Coobwenre XXIV, 1915.—)Kypa. On. Arpon.; Xypa. On.
Arpon., 1918. Yuyenwe o noraorurenspHodt cnocobHoctu. [lerporpas. 1922; Hocosckan c.-X.
ONBIT. CT., OTA. arpoxuMHuuecku#, Bun. 38. Jledunrpaa, 1926; cm, takxe "1 v H k a, K. ducnepc-
Hble cUcTeMbl B nouse.—Jleyunrpag, 1924.

K, O, Tauaska, NousoBelenre 2
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[IOYBOBENOB, PYCCKHE HCCACXOBATENH €IHHHUIAMH KJIACCHPHUKANHH CUMTANK
NMOUYBEHHB € THMH, 3 HE MOYBEHHLIE MACCHI, NOHUMAS NOA THNOM BCIO
COBOKYINHOCTb KaK BHRLUIHHX, TAK ¥ BHYTPEHHHX NPU3HAKOB TOH H/JH HHOH
mousbl. TaK Kax 3TH MNPU3HAKHU ABASKOTCH, KAK ACHO H3 BCETO NPEALIAY-
Iero, peay/ibTATOM OMNpPEAENEHHBIX COYETAHUM BHEIIHUX YCAOBHH, OT KO-
TOPBIX 3aBHCEJIO PA3BHTHE TOr0 WM JAPYroro THMA, TO MOHSATHO, 4YTO
KAa¥bld NOYBEHHHIT TUIN B NPENACTABIEHHH PYCCKOro NOYBOBEAA OKA3H-
BajscAd He TOJMbKO E€CTECTBEBHO-HCTOPHUECKUM TEJIOM € PSAOM OXHOMY
€My CBOMCTBEHHBIX MPU3HAKOB, HC H (U3UKO-reorpaduyUeckum 06 beKToMm,
3aHHMAMMUM ONPEeIeeHHOe NOJOKeHHe B npocTpancrBe. Takum o6pasom,
TOBOP$, HANPHMEP, O UYEPHO3EME, DYCCKHH HCCIeNOBATENb BHIEN nepen
Co060H HE TOJBKO NPUPOJHOE TEAC C ONPENeJeHHLIMH CBOHCTBAMH, HO H
ero reorpadHyeckoe 110JI0KEHHE H OKPYKAWUIYI0 €ro 00CTaHOBKY (KJIH-
M4T, PACTHTEJIBHOCTH, XHBOTHHH MHD). [103TOMY BCE DyCCKHE MOUBEHHHIE:
kiaccHPUKANMH ') ABAFIOTCH HE TOJNbKO TEHEeTHUYECKUMH, KAK HX
OOHUYHO HABLIBAJIU, HO U TEOTPAPHUYCCKHUMH.

M3 npupeneHHoro xparkoro 0630pa pOCTATOYHO SCHO, KAKYK DOJb
B HCTOPDHH pPYCCKOr0 NOYBOBEACHUS CHICPAJH OCHOoBHHE Hieu JJoky-
yaesa. Ho nam 0630p 6bln 66l HE 3aKOHUeH, €C/IH 6B MBI HE 3aTPOHYJIH
HECKOJBKC NOApOOHEE HUCTO TreorpaduuecKdX BOAPOCOB PYCCKOTO NOYBO-
BEJCHUS H HE MONUYEpPKHYNAH Obl TOrO BAHAHHS, KAKOE 0Ka3aJ0 Mo4BOBE-
IeHHe B COCeNHHUX 06JacTdx €CTeCTBO3HAHWA B HAWLEH CTpaHe.

Brille KpaTKG O6HA0 YKAa3aHO, UTO YYGHHE O NHOYBEHHBIX 30HAX BOEp-
Boie ObL10 paspaborano CHbupuesblM. MHOrME NOUBH, MUCAT 3TOT
HCCAEN0BATeNb, ,NPEACTAB/SAIT, B O6GLIEM, 30HANBHOE HJIH N0J0CYATOE
pacnpenesenHe Ha NMOBEPXHOCTH MATEPHKOB, OTBevawlee (HU3UKO-reorpa-
dbHUYeCKUM TEPPUTOPHANLHHIM 30HAM 3THX nocnenHHx. B cxeme wauGonee
IKBATOPHANBHOE NOJOXKEHHE 3aHHMAIOT JATEPUTHBIE NOYBH, COOTBETCTBY-
IOIIME TNPEPLIBUCTON, H3PE3AHHONH MODAMH MOJOCE MATEPHKOBHIX TPONMHYE-
CKMX obnacTteii. 3a HUMHK K C€Bepy, 4 OTHACTH W K BOry, B 06/1aCTH KOH-
THHEHTAJbHHX MJOCKOrOPHHA H 3aMKHYTHIX HJH TNOAYy3aMKHYTHIX pPAaBHHH,
pacnonaramTcss JAeCCOBH€ H NMYCTHIHHO-CTENHLIE TOYBH, 3aTeM CJAEIyloT,
N0 OTKPHTLIM TP2BAHBIM PABHHHAM, NOYBH 4EPHO3EMHOH rpynbl, npeem-
CTBEHHO CMEHSIOLMECS JeCHHIMH MOJA30JAUCTHIMH H, HAKOHEl, TYHAPOBBIMH®,

,[1anb0Nee THUNHUYHBIMK MATEePHUKAMH SBJASIOTCS B 3TOM OTHOLU€HHH
MATEPHKH €BPONEHCKO-a3MATCKHH H, OTYACTH, CeBepo-amepukaHckuit. Camo
CO60# pasymeercs, uTO MOJOCYATOCTh HJAH 30HANBLHOCTh MOYB JAOJKHA
OLITh MOHKMAEMa TOJABKO, Kak obuias rpydast cxema. B geiicTeurenbHOCTH
HK ONMH TIOYBEHHBIE THM HE OO0JIEKAET MATEPUKOBOH MOBEPXHOCTH B BHAEL
CNJIOIIHOTr O NOsica: BC€ OHM 3aNEralT NpPEpPLIBUCTHIMM JEHTAMM, TO pac-
INBIBAAICH HAd OTPOMHEYI IIMPHHY, TO CYKHBAACh, TO NEPEMELIHBAACh MEXKAY
CoG0# B NOrpaHduYHEX 006/1aCTHX, TO, HAKOHel|, 3a6PacHiBAsIiCb OCTPOBKAMH
JOBOJIBHO JAJE€KO OT TJaBHBIX 30H. [loAHOTA W CTpPOras noCieg0BaTeJb-
HOCTb [OUYBEHHLIX THNOB HAPYIIAETCA BMEIUATENBLCTBOM PA3JIHUHHX MECT-
HBIX OpO-THAPOrpadHUYecKUX M TeCJOrdueCKUX OCOOGEHHOCTEH, NPEnsTCTBY-
OOMX PA3BUTHIO H3BECTHBLIX NOYB MM OTOABHTAIOIIHX UX B CTOPOHYC.

1) Tokyuaes, B. Tpyam CIB. O6m. Ecrecrs., T. X.

Ero xe. Marep. x ouenxe 3em. Hmxerop. ry6. Ban. 1, 1886.

Ero xe. K Bonpocy o nepeouenxe 3emeas Espon. u Asuat. Poccuu ¢ kaaccubuxaunets
nouB. Mockea, 1898. .

Cu 6 upues. 3an. Hoeo-Anekcaunp. Muctutyra, 1. I, 1898,

Ero xe. [louBosengenne. Jlekuuu, 2-e nsg, 1909.

[nunxa, K [NousoBeseune, 2-e u3a., [erporpaa, 1915.

Ero we. Jlekuud no nouBoBesfieRHI0, UMTAHHBIE HA TPEThUX AOMOJHHTENBHHIX KYpCax:
AR MeCHHYHX.

Koccosuy, [1. XXypu. On. Arpon., 1910, k. 5.
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B nanpHefiiiem, npH U3YYEHUH TMOYBCHHBLIX 30H €BPONEHCKOH W
33MATCKOM yacTel Haillel CTPanbi, OKa3aa0Ch, YTO HAIUM MOUYBEHHBIE 30HH HA
3HAYMTENLHEX MPOTHXEHUSX MOTYT ObITh PAa36HUTH HA MO X3 O0Hb, BHTH-
HyThie B TOM JK€ HANpasJesHH, KAK M 30HH!), 4 HApsaAY C 3TUM BHIAC-
HHJIACh HEOGXO/MUMOCTb YCTAHOBHTb, KPOME MOYBEHHBIX 3 0 H, U NOYBEHHLIE
nposHanud. [IpEMepOM TAKO# NPOBHHIMH MOXET CAYXHMTb 004acCTh
PAa3BUTHSI NPEAKABKA3CKOrO W MPUA30BCKOrO YepPHO3EMa, NPEACTABIAUAA
KaKk OBl OCOGHIH OCTPOB, B CBORH BOCTOUHOH 4aCTH COBEPUIEHHO OTpe-
3aHHLIA OT eBPOMCHCKO-a3HATCKOH 30HH YEPHO3eMmMa, € NOYBaMH, J0CTa-
TOYHO CBOEOGPA3HBIMH 10 CBOEH MOPQOJOrHH ).

[TonyThO ¢ u3yueHHeM TOYBEHHBIX 30H yJAAJOCh YCTAHOBHUTH HEKO-
TOpbI€ 3aKOHOMEPHOCTH B pa3MElUeHHd NO 3JIEMEHTAM  penseda noys
COCeJHKX 30H, HabmoxaeMble NPH MEPEX0o[e OXHOH 30HH B APYryio *).

Pyccxkuii NOYBOBEN He OTPAHMYHJICH, OJHAKO, YCTAHOBJEHHEM 30H,
nMoA30H H npoByHuMH. CuHTAfCh C MEHAKUMMHCH YCJIOBHAMH penbeda
B npejienax KaxuIO# 30HB, OH JOMKEH OHJ BHUMATENLHC OTHECTHCH M
K TONOTrpadHuu N04B BHYTPH 30H, NPH UEM OKA33a/A0Ch, YTO 3aMETHBIE H3-
MEHEHHUS B XADAKTEPE NMOYBL BLIBHBAIOT He TOJbKO CPABHHTENBHO KPYMHLIE,
3aMETHHE raa3y Konebandss penabeda (Makpopenbed), HO U MEAKHE, MOUYTH
HE NOJAMEYAEMbie I'1a30M, M3MEHEHHS Deabe@HBIX 4epT (MHKpopenbed).

Bnepsrie cBA3b Mexay MUKpopeabedoM H MNOYBEHHBIM NOKPOBOM
HACAJHO BHCTYMHAA [PH H3YYEHWH MYCTHHHO-CTENHLIX NPOCTPAHCTS,
TZ€ H BO3HHKJIO NpPEXae BCEro MNpPejCTdBJEHHE O NOYBEHHB X KO M-
naexcax?), T. € O 3aKOHOMEPHOM COUCTAHUH 3JEMEHTOB HEOOHBYAHHO
NeCTporo NOYBEHHOr0 NOKPOBA C 3JeMEHTAMU MUKpopeabeda ). [lo3anee,
npH u3ydenud nous CHOMPH, OpPraHU30BAHHOM NO HHHUMATHBE OBIBII.
[lepeceneHueckoro YnpasjaeHus, yAaJ0Chb NOKa3aTb, 4TO OTXE/NbHLIE [10U-
BEHHBIE 30HBLl U NOJA30HB XaPAKTEPH3YIOTCH CBOEOOPA3HBIMH KOMIJIEKCAMH,
YTO 1deT BO3MOMHOCTL MO OTHENbLHHIM 3JIEMEHTAM MOYBEHHOTO NOKPOBA
YCTAHABAHBATL NPHHAAMEKHOCTE TOH MAU APYTOH TEPPUTOPHH K Onpeje-
JeHHOH NOYBEHHOM 30He §).

1) Tymun, I O630p obmero xapaktepa MopdoJOrdl NOYB H €€ U3MEHEHHE MO 30-
mam. Kypu Oun. Arp, 1. X, x8. 3. _

F'nnuxa K. [laukor AL n Managpesckuit, 1. Tloyss Boporesckolt Iy6.—
npens. otd., Clpb, 1913. »

HOpauunni ,llousosegenne”, 1913, Ne 3. ,

[Ilyasra, Tpyas nous.-6orad. sxcnex. [Tous. wccaegos. 1909 r, swin. 7. CI16. 1913
noxa pea. K. . Fauvuky, oM. B Tex ke u3gauuax paborst XaHHCKOTO,

Emeapanos [lpegs. oTu. 06 opramHi. ¥ HCnojis. pabor no HUccaexn. nous Asuar.
Poceun B 1914 1.

N MMpaconos, A. O uepnoseme npHa3oBckux crened. ,[lousomegenue®, 1916, N 1;
Burono, f. [loyBwm paficHa Tabauumx naadraunit 8 KyGaHckolt 061, B HA UYepPHOMOPCKOM
nobep. Kaskaza. ClIG. 1914; Aixosaes, C. [Touss H rpyHThl Mo JgHuHn Apmasup-Tyancuy.
wen. gop. Coobm. XVI 3 Bwopo mo 3ema.  nousos. ClIb. 1914; Mmmeneuxnit. Pyc-
CKHi{i mousoBeg”. Ne 1—4, 1916 r.

) Tywmumn, [ 3oubl rpyHTOB M NMOYB ¥ CcMeHa HX no peasedam. ,Cenncko-Xo3. H
Jlecon“. 1918. .

Y) Boraan Oty Banyfickoli c.-xo3. om. crasun. Hosoysen. yeana Camapcko#t ry6.,
ror 1-II. CIIb. 1900; Heyctpyes, C. # beccounos, A. ,lloysoBesenne”, 1902, Ne 3;
Huvo n Keanep. B ofnactu nosynycrmau. Caparos, !'917. Muoro aaaumx B Tpya.
®ouB.-60TaH. skcrepuuuit.—llous. uccaegosanus nop pea. K. [l FTanuxu (paborst T ymu-
Ha, AbyTbkoBa, CtaceBuya, XawHCKOro H gp)

5) O nousexHbIX KoMmIekcax gpyrux 3oH cM. 3axapos, C. K sonpocy o 3HaueHuu
MAKpo-H MUKpopeascda B noxsoancrod obaactu, ,[lousomenemue®, 1910, Ne 4; 1911, Ne I;
TywmuHn, I KoMiaekcHocTh MOWHOTG YepHOo3ema. ,[loyBoBesnedue*, 1914, Ne 1—2.

6) Xauncxuh, A Iloysw mowHoH wacri CemunanatiHckoro y.—Tp. nous.-6orad
akclien.—[loys. uccaes. 1919 r., Buin. 1. [leTporpag, 1916.

Emenrnguos, H. IlpexBap. otu. o6 oprauu3. M HCHONH. pad. N0 WCCAEAOBAH. [OYB
Asmuarck. coccun B 1914 r.
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[lapanneabHO ¢ HM3YYeHHEM TOPH3OHTAJAbHBIX [OYBEHHHX 30H
Pa3BMBAJOCH M yUY€HHWE O BEPTHMKAN bHBIX 30HAX, T. €. O TeX 3aKOHO-
MEDHBX M3MCHEHHUSX [OUBEHHOTrO INOKPOBA, KOTOPHIE HaOMIOAAITCH [PH
fIOCTEIEHHOM TOJHATHY C PABHWH Ha BepiIHHBI TOpPHHX XpebToB. ¥Yxe
npy uccaexosanusax A. H. Kpacrosal), npousseieHHhX B TrOpax
Tauh-Ians, OblAX OTMEUECHH! $BJEHHUS BEPTUKAALHOH 30HAALHOCTH MeCT-
#pix nous. B 1898 r. JlokyuaeB OTMETHJ ?), 4TO CyUleCTBOBAHHE
B NPYPONE BEPTHKAALHHX TOYBEHHBIX 30H JAJAA HEra OBJIO ,HACTOBKO
pepHBIM, YTO (OH) yXe MHOTO JET Hasaj, HMeA B PYKdx BCEro OJHH-IBA
$haxTa, He 3ATPYAHMJACA BBICKA3ATh MBICAb O 30HAJbHO-BEPTHKAJILHOM
pacmpele/eH¥H 1[0YB BOKDYr BCEr0 IPEBHETO apaJio-Kacrmuickoro Gac-
ceitna...“ dakTHyeCKOe H3yuyeHHE BEPTMKAJBHBIX 30H HA KaBkazse GHUIO
nauato JloxyuaeBb M, a Oonee HeTANLHOE HX MCCJAEHOBAHHWE ITPOHU3-
senedo C. A. 3axapoBum3). [lousenunie 3kcnennuuy 6. [lepecenen-
ueckOro Ynpasieuus Oo/see und MeHee OOGCTOATENLHO HU3YUHJAH SBJICHHS
BEPTHKAJBHOH 30HANBHOCTH Ha Anrae, B ropHmx cucTemax Typxecrana
. _Bocrounoft CH6upH, oco6enHo 3abatikanne ), H BLIACHHAH Te 34KOHO-
MeDHblE H3MEHEHUS, KOTOPHE HCHLTHIBAIOT rOPU3OHTAIBHBIE NOYBEHHHE
30Hbl KasakcTaHa, MpuOAHXaACs K AJTANCKON# rOpHOil CTpase.

'~ Hayuas reorpadnio mous, pycCkHUii NOYBOBEJ BCErja siCHO Tpex-
ctaBjsJ ce6e, Kak TECHO CrnasiHbl siBJeHHS [MOYBEHHOH reorpaguu ¢ abie-
HUsMH OOTAHMYECKOH reorpaduu ¥ nawe ¢ ABAEHUAMH 3ooreorpaduu #
NpeayrajnlBas TOT BeJHYABHH CHHTE3 €CTECTBO3HAHHS, KOTOPLIR B IO-
cjenHee BPEMSA HAUWHAET BbIAMBATLCA B YUE€HHE O reorpaduueckux JaaHi-
madrax.

~ Eme B 1898 r. Nlokyuaes?) nucal d9T0 ,Jaydllyl0 H BHICIYIO
npenecTe €CTECTBO3HAHMA“, ,AAPO HMCTHHHOH HATYypPUJIOCOPHUH® COCTa-
BJAsieT Ta ,FeHETHYECKA®d, BEKOBEYHad ¥ BCErjJa 3aKOHOMEpHas CBf3b,
KaKkas CYUIeCTBYeT MEXJIY PaCTHTe/NbHBIM, MKHBOTHLIM ¥ MHHEDAJbHHM
LApPCTBAMH, C OJHOH CTOPOHBI, YEJOBEKOM, €ro OLITOM H NaXE AYXOBHHM
MHPOM—C JPyro#“.

Takue cssay, nMpasxa, orMmeuanucp ewmwe B 1804 r. AnekcaHxpou
dorn TymM6o0abATOMS®), HO nocAenHU§ COBEPINEHHO HCKJAKOYaa K3
UeNH 3dKOHOMEPHO-CBS3AaHHLIX OO0DBEKTOB W fBJACHHH MHHepaabHY0 000-
JIOYKY 3EMHOro Liapa, €ro 3MHjaepMy, KoTopaf, Kak OH noJjaraJ, He 00-
J13ajaeT CBOHCTBOM, IOXOBHO KHBHIM OpPraHid3maM, 3aKOHOMEDHO pasMe-
aThCd B MPOCTPAHCTBE.

,Ham kaxerca“, nucan Jlokyuaes B UMTHPOBAHHOMN BHILE pabore,
YTO— ,AXPOM YY€HUSI O COOTHOIICHHAX MEKIAY MKUBOW U MEPTBOH NPHPO-
JO¥, MEXAY 4y€JOBEKOM M OCTaJbHBIM Kax OPraHWue€CKHM, TaK W MHHe-
pPanbHBEIM MHPOM, JOJIKHO ObITh NOCTABJAEHO K NPU3HAHO COBPEMEHHOE
NOYBOBE/EHUE, NOHUMAEMOE B HalleM PYyCCKOM CMBICA€ 3TOT0

1) K pacuos, A. Tp. CII5. O6u. Ecrecrs, 1. XVIII, 1887, crp. 52—55; Tp. Pycck.
I'eorp. O6m. 1888. . XIX.

® foxyuaes, B. K yuesuo o 3oHax nmpupoast. ['OpH3OHTaZbHBIE U BePTHKAJbHbIE
nousennble 30Hpl. CI1B. 1899; nepenevatano n3 razers ,Kaskaz® (NeNe 233 n 256) 1838 r.
C CAMBIMK HE3HAYUTCABHLIMA N0oGaBICHUSAMNA.

3 3axapos, C. O noysenHbix o6nactax u 30HaX Kaskasza. C6Gopuuk B uects 70-ae-
s JE. H. Anyunna. Mocksa, 1913,

Ero-we. K xapaktepucrixke - nouB ropusix crpad. Y. I HMss, Koncr. Mewen. MHCTHT.
s. IV, 1913. :

Ero-we. K xapaxrepuctrke BblcoKoropHblX mous Kaskasa. Ibid., snn, V, 1914

4y Pagorer C. C. Heycrpyesa, JI. . Tlpaconosa, A. M. Becconosa, I M. Tymuua,
P. Y. Aboauna H ap.

5 Doxyuaes, l. c.
Y Humboldt, A. von. Ansichten der Natur, 1804.
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canosa“. M nedcTsuTtenbHo, TpysamMM HAIMX YydYeHBIX J0Ka3aHO, YTO
NOYBH M rPYHTH €CTh 3€PKaJN0, IPKOe H BMNOJNHE MNPaB AU-
BOC OTPAXEHUE, TAK CKA34Th, HEMOCPENCTBEHHB A PE3YIb-
T.AT COBOKYNHOrO, BECbMa TECHOT O, BEKOBOr0 B3aHMOAEHCTBUSA
MeMJY BO3AYXOM, 3emJel (IepBOHAYANbHBIE, €Ll HEeH3MEHEHHBIE Mpounec-
caMH 1104BO06PA30BaHHUs, MATE DU HCKH € NOPOLEL, HHAUE YO A1 O 4B Hl),
C OJHO¥ CTODOHBI, PACTHTENBHHIMH H XKHUBOTHBIMKH OpPraHuMsMamd H BO3pa-
CTOM CTDPAHbLL, —C APYro#, 3TUMH OTBEYHBIMH W I[IOHBIHE JIEHCTBYHOUHMH
nousoobpaszoBaTessamu“, _

(OTMeuyast 3aTeM OT/EJbHbLIE MOYBEHHBIE 30Hb, JloKydaeB gaeT A
KaXJ0H 30HBl KPATKYH) XaPAKTEPUCTHKY HE TONbLKO €€ MOuB, HO W KJH-
MATa, PACTHTEJBHOCTH, XMBOTHOI'O MHpa ¥ ObITOBBIX OCOGEHHOCTEH ueno-
Beka. To xe oH mosTopsieT B 6o0Jee IIMPOKOM Maciutabe B BMAE KAACCH-
(uKauMOHHOM TabJHuBl, NPHICKEHHOH K Apyroi pabore !).

3t uaeu JlokyuaeBsa He MOIIM HE OKa3aTh CAMOTO CHJbHOTO
BJHSAHHA Ha PYCCkHe paboTe B CoNpHKacamwmuxcss o6aacTix ecTecTso-
3HaHHs: GOTaHHYECKOH reorpadHuH, PUTOCOLHOAOr HY, TECOBOACTBA, YACTHIO
sooreorpadpuu u reorpaduu soodbume. KM pefictButeabHo, B paborax
. M. Tandpuwanpena, A. H. Kpacuosa, A § Topasruua,
[. H. Kpwaosa, b. A. Keanepa, B. H. Cyxauesa v ero yueuu-
ko8, I. H. Boiconkoro, I' ®. Mopososa, B. A, ly6ssHckoro H
LEJ0ro psja APYTHX PYCCKUX OOTAHHKOB M J1€COBOJOB MB MOXEM Iipo-
CNHeXUTh BJaAUsAHHE 3TUX uaeld. CoBpemeHHBIH pycckHi PUTOCOIMOAOr BCe
Gosbuie ¥ GoJbllle MPUCMATPUBAETCS K reorpaguu H ToNOrpaduu mous
M BCE Yalle YCTAHABJAWBAET CBS3H MEXAY [OUBEHHLIM U PACTUTEAbBHBEIM
NNOKPOBAMH. _

,boraruiit, cobpanusiili JecoBoaavy, MaTepuas, KOTOPOMY HET paB-
HOrO MO OTHOLICHHUIO APYTHX THNOB PACTHTEJBHOCTH, Aaj BO3MOMHOCTD
coaxath I ®d. Mopo3oBy?) COBEpPIIEHHO CAMOCTOSITENLHO OTKPHITOE
YUe€HHe O JecCe, KaK ,coudanbHoM opraduame“. C 3TOro MoMeHTa UAECH
(MTOCOIHONOrHH CTand HA TBEPAYID MOUBY, U €CThL MOJHOE OCHOBaHHE
JLYyMaTh, 4TO €€ PA3BHTHE B JanbHeHlIeM BioaHe obecnedeHo” 7). Ecau ke
Mbl O3Hakomumca ¢ paboramu [. ®. Mopo3osa H €ro yueHHkOB, TO
YBHW/IHM, KdKO€ BaXXHOe 3HAUYCHHE OTBOAMTCH B 3THX paboTax BONPOCAM
IOYBOBENEHUS H KAK TECHO CNaHBaeTCA 3JeCh yYEeHHE O [0YBax C yue-
HHeM o nece. ,B moedl xu3HK, roBopuT cam Moposzos*), aTo ydenue
(lokyuaesa) ChHrpajno pemawiyi poNb W BHECJO B MOI AeSTeNh-
HOCTb TaKyl paloCThb, TAKOH CBET M 1aJ0 TAKOE HPABCTBCHHOE YJHAOB/E-
TBOPEHHWE, 4TO sI U He TNpeacTaB/sio cebe CBOW WH3HL Oe3 GCHOB JOKY-
YaCBCKOH NIKOJIBI B BO33pDEHHMAX €e Ha nmpHpony. [lpupoaa coMkHynace Aas
MCHSL B €I¥HOE neJI0E, KOTOpOe NO3HATh MOMHO, TOJBKO CTOS HA MCCJE-
JOBaHHU TeX (PaKTOB, B3aUMOJEHCTBME KOTODPHIX M HKAET ITOT BEJIHMKHUH
CHHTE3 OKpyXawiueH Hac npupoabl. [lpasga, neno kacaercs npeumylie-
CTBEHHO MNOUYBLI, HO MHE KaXeTCfl, 4yTO X HET B NpUPOAE HHKAKOro JpY-
IOTO Tena HJIH #ABJCHHSA, KOTOpoe O B JIaHHOE BpeMsl TaK KOHKPETHO
MOKA3hBa/Jio 3HAUE€HUE reorpaHuecKoro CHHTesa“,

B Menbuieit mepe pycckoe IOYUBOBENEHHE OKAa3aj0 BJAHsSIHHe Ha
3ooreorpadHueckue pabGoTe, HO W 3J€Ch Mbl JIOMKHb OTMETHTH Psif

B Hdoxkywaes, B. K ponpocy o nepeollehke 3eMeab EBponeiickoll W Asuarckoil
Poccun ¢ kaaccHpuxaunei nous,— CenbCxo-Xo3gicTBeHHbIA ®ypHat MockoB. O6w. Ceabck.
Xo3. Mockpa, [898.

) Moposzosn, . Yuenne o aece. I. Beeneune, CIB. 1912,

%) Cyxkauen, B. Crpanuna nas 6yayweh ucropus ¢puroconuonoruu. Jiecsoi wypHa,
1915 r.

*y Mopo3os, . [lucemo no nosogy w3bpaHus B nouerHsie unenn [fousennoro Ko-
murera npu Mock. O6ui. Cenbck. Xo3. ,Pyecknft nousosen®, 1916, Noe 1—4, crpau. 1.
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HCCenoBaHUH, KOTOPHE CTOAT B TECHOH CBA3HM € M3yueHHeM NouBbl, TakoBa
pa6ora A. A. CusaHTbheBal), nmocpsleHHas H3Y4YCHHIO XHM3HM CTen-
HhIX PBI3YHOB, 4 TAKXKE ¥ JAPYrHX MWBOTHBIX CTENHOro pajioHa, paboTul
A. 8. Topaaruua?), T. [l. Topaneesa u H. A, Jdumo3), B. A
banvit) o mypaspsax, uccnegopauus I'. H. Bricouxoro %) o noxae-
BEIX 49€PBSX M HACEKOMBIX yepHo3eMHO# noussl, pa6ota H. A. Tumo®)
o tepmurax TypkecTraHa. Bo BCex 3THX HCCAE€NOBaAHMAX HAMEUaeTCs onpe-
JeJeHHAs CBA3b MEXIY JKH3HEHEATEALHOCTHI0 MKHBOTHHX U MOPGOJIOTHEH
nouBHl, ee peabedoM’) U xaXe XMMHUCCKHMH CBOMCTBAaMHM, 4 HHOTJAA IPH-
BJCKACTCA K yYaCTHIO ¥ PACTHUTENbHHIM MHp (pacnpejneneHue KOPHEBOH
CHCTeMbl PACTeHHH MO XOAaM NOYBEHHBIX KHUBOTHBIX).

B nocneasee Bpemsi, Kak ¥3BeCTHO, reorpadusa HaYHHAET NMPH3HABATDH
OGBEKTOM CBOEro uayuyeHHst NaHxwadTe, T. €. 3aKOHOMEDHbIE KOMOH-
Ha¥Hd pasJHYHBIX fiBAeHUuH npupoxsl§), ¥ pycckoro reorpada ocHoBoM
3THX JaHAma@TOB, HECOMHEHHO, OyJeT nousa.

[To caosam JI. C. Bepra?’), ,koHeuynyw uenbp“ reorpa@HH ,CoOCTa-
BJsieT W3y4YEHHE M ONKWCAHHE JRaHAWAPTOB KAk NPUPOAHLIX, TAK H KyJb-
Typunix“, ,[IpuponnbiMy nanAmagramd Ml Ha3biBaeM TakHe, B CO3NAHHH
KOTOPBIX 4YeNOBEK HE MNPHHUMAa.n YydyaCTHs, B OTJMYHE OT KYJAbTYPHBIX,
B KOTODBIX u4e€NMIOBEK M [MPOM3BEAECHUE €ro KYJAbTYpbl WUTPAOT BAKHYIO
poan“. ,Ilpupoanmiit nanamagpt ecTh 06/1aCTh, B KOTOPOH XapaKTep petb-
eda, xkaumMara, paCTHTeNBHOrO H MOUYBEHHOTO ITOKPOBA CAWBAETCH B €HHO
11e/10€, THNHYECKH NMOBTOPSIOLUIEECST HAa NPOTAKEHHH H3BECTHOH 30HLI 3EMJM,
VisyueHHe NPHUMH, KAaKHEe NPHUBOAAT K TOMY, YTO penbed, KauMmat, PacTH-
TEAbHOCTb W NMOYBEHHLIH MOKPOB JAAKT ONpEAeNeHHBIH, €CAM MOXHO TaK
BHIPDA3UTLCH, JAaHAWAQTHBIE OpraHuaM, HCCAEIOBAHHE B3aMMOJCHCTBHUH,
KaKkve OKa3biBalOT pas/MuHble, Clararuie nPUPonHBR JangwadT, HaxKTopH
JAPyr OT Apyra-—BOT 3ajaya HayuHoH reorpaduu. Bce BHmeckasaHHOe npu-
JIOXHMO H K KYJAbTYDHBIM JaHawmadram”. L

Tor xe aBTop caenan B 1913 r. monbITKY gaTh KapTy JasjamadTHbX
30H PoOCCHH, nosoxuB B OCHOBY 3TOH KapTH, MeXAY NPOYUM, U ILaH-
Hble TOYBEHHHIX 3KCHeguuui ObBul. [lepecenenueckoro YnpasneHHs B
Cubupu 19),

,2JAag reorpada BaxHOCTb MOHHMAHHUS [IOYBEHHOIO MOKPOBA CTPAHHI
Tpyauce nepeoueHuTh. [louBa camMufl uyyTkuil nMoxkasaTtens maneilIMX MOAU-
pukaunit penveda, creneHH yBiaMHEHWs, NPOrpeBaHus W T, 0.“, MAWMET

) 3ematuedcxul, I, Cunaurbes A. u Tpanwedas, B. Nage, umeane
B.J/l. HapesimknuHa, not pea. B. B. foxyuaesa. CIIb. 1894,

) Topasrwuy, A. llpotox. Kazan. O6u. Ectects., 1891 —92, Ne 128.

3% Jumo, H. u 'oppees, T. Tpyas Caparosck. O6w. Ecrtects., 1. IV, Bbur. 2.

Yy Baaeru, Bepa. Heckonbko HabmogeHuil uan MypaBbhaMu B AMypcxo# obaactil,
.Pyccroe Iurtomonor. Obospenne”, XV, 1915, Ne 3.

5 Boicouxu i, I. ,[lousoBenenne”, 1899. Ne 2; Tpyaws Ikcm. Jlecw. J-ta, 1898,
Tlpupona u wyabTypa pacrenHii Ha BenuxoaHajoqbCKOM YuacTKe.

5 Dumo, H. Poab u 3HayeHHe TEPMHTOB B KH3HH T0YB U TpyHToB TypxecTaua.
.Pyccxuit nousobexn®. 1916, Ne 7—10.

 Cm. Beprancka#i, B. Tpyas [Mousen. Komiccun npu 1 Otrea. Boabh. IxoHoM.
O6u., Boin. 1, nokaaasl, ctp. 28—29. -
- 198% Hettner, A Das Wesen und die Methoden der Geographie.—Geogr. Zeitschr.

Apunos, A, [legonorus, xak caMmocroaTeNbhan Hayuwas avCUuILIHHZ O 3emne, T. 11,
Hpwes, 1905. :

9 Bepr, /L. Tlpeaser u 3agaus reorpaduu.—donomeHo B 3aceanut ocToRHHOR BHo-
reorpacduueckoit Komuccun P. I'. O. 11 oxrtadps 1913 roga.—H3x. P. . O., 1. LI, Bua. IX.
ITerporpag 1915.

1) Bepr, JI. Omnbit pasaenenns Cubupy v Typkecrana Ha janawadTHbie H mMopdoao-
ruueckne obaacti. CO6opHHK B yects 70-netus JI" H. Anyunna, Mocksa, 1913.



Ipyroi pyCcku#t reorpad '), ,0Ha B NEPBYIO oyepeab OMpejenseT COCTaB
H TPAHUIBl PACTHTEJILHOIO [IOKPOBA MECTHOCTH, SIBJAAETCA OJXHOH H3 ompe-
ZENSIOMMUX NPHYMH HANpaBJeHHs M Pa3Maxa NeaTeNbHOCTH dejioBeka (Ha
OMeHb MHOIHX CTaAHUAX KYJAbTYDH)“.

B 1914 r. P. 1. AGonuH?), BMECTO ,aHAmMa(Ta", NPEAJOKHUI APY-
ro#l TepMHH— ,3NHreseMa”, KoTopsli, nocie saameyanus MK, [lavocckoro
OLl1 mepejenad B ,9MUreMy“. B NpeNHCNOBHM K CBOeR HOBO# pabore ?),
A60 HH, Mexay NPOYHM, MHUIIET: ,...Mbl BHIHM, KaK CJOXHO B NDH-
poJe nepenjeTalTcs ¥ KAK TECHO CBA3aHbl MExJAy COG0¥ BCE NPOLECCH
XHMHYECKOT0 M MEXaHWMUYECKOrOo BBhIBETPHBAHHH, ABJCHHUS JAEHYAAlHUH, sBJE-
HYSL KH3HH M DAcCNpeseNeHdst paCTHTeNbHOCTH M NpoNeccs noysoo6paso-
BaTesibHble, CBS3b MEXKJIY HHMH HACTOJbKO Te€CHAd M HENOCPEICTBEHHAS,
4TO 4acTO MPEJCTABASETCH 3aTPYAHUTENBHLIM IOBOPHUTH -0 HHX OTAENBHO.
Ckopee BCe 5TH SBJCHHH TPHXOAMUTCH PacCMATPHUBATh, K&K ONHUH YPE3BbI-
YaHHO CJOXHBIH, MHOIOOGPA3HbIE H Pa3HOCTOPOHHHN 9KTOAHHAMOMOP(PHbI#
fipoyecc, ABASKIIMACA BBIPAXKEHUeM CJI0XKHOMH XKY3HH H NOCTENMEHHbIX H3Me-
HEHHH 3€MHOH IIOBEDXHOCTH MO4 BJAHAHHEM BHEUIHHWX, 3KTOTEHHBIX CHJ.
COBOKYNIHOCTH 3THX NPOIECCOB MPOTEKAeT B NOBEPXHOCTHBIX rOPH3OHTAX
3CMHOM KOPHI H B HENOCPEACTBEHHO K 3TOH KOpE MNPUIETalIIHX CJAOSX
atMocgepnl. CAOM 3TH COCTABASIOT JKHBYI, MOCTOSSHHO H3MEHSIOULYICs
NOBEPXHOCTHYI0 Cdepy HAM anvcdepy B3aUMHO NEPENICTAIOMHUXCT H
B3aUMHO OOYCJOBJIMBACMbIX 3KTOXHHAMOMOP(HBEIX IMPOUECCOB. BHelnHue
BHIDAXEHHA COBOKYMHOCTH BCeX 3THX IPOUeCCOB—pensed, rpyHT, pacTH-
TEJbHOCTD, MOYBE COCTABJAIOT COBPEMEHHYI 3KTOXHHAMOMODP(HYIO 1OBEPX-
HOCTb CyWIH HJH 3MHUT€HY, B MHOTOOOPA3HLIX CBOMX H3MEHEHMSX IPO-
CTHPAIOUIYIOCH OT 3KBATOpPA A0 NMOJIOCOBX,

B npuBeseHHOH 3aMeTKe, B CYLIHOCTH, 3aKJI0YaeTCA Ta XKe uied,
KoTopasi Oblna BbipaxeHa JlokyuaeBoiM eme B 1898 rony B crathe:
»K yuennio o 3onax npupoxn“. K Tomy, uto nucas B sTo#i cratee Joky-
yaes o0 ,f9Ape HUCTHHHOH HATYypPuUIOCOPHH* wMOKHO OwlIO OBl Teneps
TONBKO NpuGaBuTb, YTO 3TO LSAAPO* H SABJSETCH HaCTOSILHMM 00 BEKTOM
reorpagpuH.

Ensa iy MOXHO COMHEBaThCA B TOM, 4YTO B OYyAylLlEM H pyCCKHE
MHUKDPOGHOJIOTH ACAXKHB OyayT CBf3aTh CBOIO 33fauy C y4Y€HHEM O MOYBE,
YTO 4 A1 HHX BO3HHMKHET BOIIPOC, €CJAH HE O reorpa)uu MUKDPOOPraHHU3-
MOB, KOTODble B OOJbIIEH CTENEHH KOCMOMOJHTHUHBL, YeM Kakue Obl TO
HH 6bIIO JApYyTHE XKUBbiE OPraHuamsii), T0 0 reorpaduu u Tonorpaduu
MHKDOOGHOJOrHYECKUX TMPOUECCOB, UX IHEPruM, npeobiagaHH¥ ONHUX Hajm
ADYTHUMH, NMOJABJEHHH HEKOTOPHIX NPOLECCOB B 3aBHCHMOCTH OT YCJAOBHE
.cpennl. Hekoropsie daxThl B 3TOM HaNpPaBACHHH YK€ HMEIOTCS, HO AAd
CKOJIbKO-HNGyAb WHPOKUX 000OWEHHA B 3TOH obnacTH MaTepuana ee
OU€Hh H OYEHh MAano.

Pycckoe mouBoBeneHHe, HakoHel, Bcerja GaM3KO CTOA/IO K re0JIOrUy
M JIe1an0 Jaxe [ONLITKH 10MOYb MOCHEAHCH B peCTaBpauuH (PH3HMKO-
reorpapuyeckux yCJAOBHH MHHYBIIMX IE€OJIOTHUECKMX nepuoxos. M na ca-
MOM JI€JI€, €CJAH COBpPEMEHHBI€ [OUBH COOTBETCTBYIOT ONpefe/eHHBIM
KJAMMATHYECKHM YCJAOBUSIM, TO Takoe Xe IMOJOoxeHHe OuJ0 W BO BCe
T€0JOTHUECKHe NEPHOAL, d& MOTOMY H3YUE€HHE HCKOMAaeMBIX ¥ JPEBHUX

1Y Bopsos, A [lousoBenenne u reorpadus. ,Pycckudt mousosen®, 1914, Ne 1.

) A6oann, P. Onwr anurenosoryueckoit kraccudpukauuu Gonor., ,Bosorosene-
HHe*, 1914,

8) A6onuH P. Jleno-Bunuiickas paBHuHa SIKYTCKOil o6macTi (ONBIT 3NUreHONOrHYE-
cKkOi MoHOTpadun).--Tpynsl NOuB.-60TAHHY, 3KCHEAMIHE 110 MCCAENOB. KOMOHK3AW. pPahoHH
Asnar. Poccun.—[lous. nccaenosannst. 1912 r., Baim. 2. Iletporpan, 1917 (ke Bbiuno B cBer).

Yy Omeanguckutt, B. OcHoBo MHKpoGuonoruy, 2-e usa. CIIB. 1913,



— 4

noyB ') CnocoOHO OCBETHTHL OGCTAHOBKY TeX T€OJOrH4eCKHX IEPUONOSB,
CPeAH OTJNOXKEHUH KOTOPBHIX MOuUBHI OHIIM HAMACHBI, © 3THM MyTeM IIOMOUb
BOCKPCIICHUIO Teorpapuyeckux JAdHAMA@ToB OTZANEHHOTO MPOLUJIOTroO.
B stoli obnacTth, QyMaeTcsd, NOYBOBEJACHHE €IIE CNOCOOHO J4aTh OYeHb
MHOTO, © MBI BE€DHM, 4TO IIPY NOMOLIH METOIOB IOYBOBEAEHHS €Ile OXM-
BYT ApE€BHHE MATEPUKOBBHIE 0O6PA30BaHHSA, KOTOPLIE JIO CHX NOP H3Yy4YanauCh,
B oblleM, 3HaUHTENbHO caabee, yeM 00pa3oBAHHA MOpEH H OKeaHOB.

Ecto ¥ eme oxHa 06.1acTh. B KOTOPO# nupeacTout Goapwas pabora
OynyLIMX MOKONEHUH PyCCKUX nouyBoBejoB. Jlo CUX mOp NMOUBOBEXBI U3Y-
yaJd no GOoJbIIEH 4YdCTH CTALUMOHAPHOE COCTOAHHE MOuBLI H MOCTYIAJH,
NOBHAMMOMY. NPABHJIBNO, TaK KaK DPAHLIIE BCEro HeoOXoAHUMO Gbllo Bh-
SICHUTH, KaK#€ THMbI H PA3HOCTH NMOYB CYLIECTBYIOT Ha PYCCKOH T€PPHTO-
PHH H KAK OHH Pa3MEILAIOTCH B NPOCTPAHCTBE. Temnepb B 3TOM OTHOLIEHHH
pycckoe nouBOBeJleHHe ofnaajnaer OTpOMHbIM MmaTepdasoMm. O6cienoBaHbl
rpoMajHeie MJoWaan, ¥ HE TOJAbBKO B eBpPONEHCKOW, HO U B a3HarCKoOH
yac¢tn CCCP, COCTABIEHB HE TOJNBKO CXEMATHYECKHEe MOYBEHHBIE KAPTH
BCEH DyCCKOH TEPDHUTOPUH. HO MMEETCH LeAbIH PAJ NAOBOJBHO RETANhHBIX
MOYBEHHBIX KAPT OOABIIHX Oaollajel. bes npeyBenMueHUsT MOXKHO CKa-
3atp, yTo CCCP B 3roM OTHOWEHHY pacnoJaraeT TAaKHM MAaTEPHAJIOM,
paBHOIC KOTODOMY HE HMMEET HY OXHO U3 rocyxapcts mupa. [IpaBaa, aTa
paGoTa JaneKO ewe HEe 3aKOHY4EHA, €lle MHOr0 Jena HalleMmy HCChe-
JAOBAaTeN0 H B 3TOH 06/1aCTH, HO OH y:e UYBCTBYET, 4TO OJHHM H3YUCHHEM
CTATHKH [I0UB €My He/Nb3sl OrPAHHYMTLCH, UYTO HEOGXOAHUMO OyneT BOHTH
M B o6nacTs AHHAMUKH, B 00JaCTh XH3HK 110uB2), [louBa, Kak Mbl YXe
3HAaeM, TECHO CBA3aHa C KJAMMATOM, a fIBJAEHHS KJIMMaTa nepuoauunsl. Cie-
JIOBaTE/bHO, NE€PUOAMUYHBl AOMKHBEI ObITE M SBJCHHUS KH3HH NOYB, H 3TY
N€PHOJHYHOCTb HEOOXOAHUMO M3YyuaTh, TAK KAK 3THM NyTeM G6JHKe yaacTcst
NOJAOUTH K YC/IOBHSM TeHE3HCa MOuB U MOJYyuYHThL 60jee NOAHOE NpencTa-
BJEHHE O XHMHKO-OHMOJIOTHYECKHX NPOLUECCAX B MTOUBAX.

B 3roit pabGore mouBoBea OaiMke BCEro NOAOHIET K paboTe arpo-
HOMa, ONHOH M3 33a/1a4 KOTOPOI'O SBJSETCS YCTAHOBJEHHUE 3aKOHOMEDHBIX
CBA3EH MEXAY CBOHCTBAMH IMOYBHl U KHU3HBIO KYJABTYPHOIO PACTEHHHA MPH
COOTBETCTBEHHbIX BO3JEHCTBUAX CO CTOPOHB uYeJOBexka. JTO BO3AECHCTBHE
OypeT BNOJHE pPalMOHANLHO TOJMBLKO TOTJ4, KOIZA arpoHOM sicHO 6yler
npeacTaBasTb cebe, B KAKOM HANPaBJACHHH OH, BMEIUUBAACH B XKHBHL €CTE-
CTBEHHON NOYBLI, BUAOU3MEHAET 3Ty Xu3Hb. OCMBIC/AHTBL BCE NIPOLECCH,
MPOTEKAKUINE B KyJbTYPHOK MOYBE, MOXKHO OyAeT TOJAbKO TOrjAa, KOTAA
GyAyT H3BeCTHBl 10 KOHUA NPOIECCH ecTecTBEHHOH nousbl. OGpaGoTkKa
NOYBbl H BCAKAA €€ MEeNHOpPauus MO0 . HB3BECTHOH (CTENneHW aHaJOTrHuHbBL
BOCIIHTaHHIO HAH JyedeHuio. M B ToM n apyrom ciyuasx HEOOXOJHMO CUH-
TaTbCA, NPEXKAE BCEro, ¢ MHAHBHAYAJbHOCTHIO CyObekTa, MOjABEpramLie-
rocs BO3AEHCTBHIO.

N

) I'nnnka, K. 3anaun ucropuueckoro nousesexenus. 3ar. Hoso-Anexc. Muct. 1899.

” O npeBHux mnpoueccax BoiseTpHBaHud B [lpuamypbe ,[lousoBesenue”,
1911, Ne 3.
, Foldtany koziony, 1911, XLI, 13.

" Kaonunosre raunb Bopouexcko#i ry6. Boponew. 1919,

%) B aToll 061acTH caeqyeT OTMETHUTD, [Ipex e Bcero, paborel A, I', losapenk o u ero
wKoas:, a 3aTeM B. B. TemMmepaunra, C. Jl. Kpaskosa u E. A lompauenoil; Hccae-
AOBAHWA B 3TOM HANpAaBJAeHMN 110 oOTiedbHbIM Bonpocam seayrca C, M. TwopeMHOBMM
(Kpacwonap), WM. K. HeroaunoswmM (Typkecran), M. A. BunoxyposBn M (Omck).
A W Jle6beananueBnm (llarunosckas on. cr.), B.[l. ManwBuernM H cOTpyaH.
(9Hreasrapar. on. craHumu), K y3s M u s b M (Capar. 064. on. ¢t} H Ap.
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MOYBOOBPA30OBAHHME

[Ipouecc 06pa30BaHHs TNOYBBI NPEJACTABASETCS YPE3BHIUAHHO CJIONK-
HHIM XHMHUKO-OHOJIOTHUECKHMM [IPOLIECCOM, MPOTEKAIOUHM MOPUTOM HaNeKo
He OJHOPONHO B DA3JHYHBIX MECTaX 3eMHOH MOBEPXHOCTH, B 33aBKCHMOCTH
OT Pa3/iMUHBIX KOMOMHAUMH NouBOOGpA30OBaTe/]EH, KAKOBH © KJAUMAT, PacTH-
TEJbHOCTb, JKYUBOTHHIE, MMKDOOPraHH3Mbi, Pelbed) MECTHOCTH H MaTEpUH-
CKHE TOPOJHI. ,

Kak Obl, 0JiHaKO, HY 6Ll CNOXEH 3TOT NPOIECC, B HEM MOYTH BCer1a
CYIZECTBYIOT JIB€ CTOPOHBI: PA3/J0XKEHHE OPraHHYeCKHX OCTATKOB, BeAyLIee
K 006pa3soBaHUIO OpPraHHYECKOH COCTABHOH UAaCTH MOYBL — MOYBEHHOIO
rymyca—H pacnazn (MexaHW4eCKHd ¥ XUMH4YeCKHI) MMHEDAJbHBIX COeIHHe-
HHA MaTEPHUHCKHX NOPOA B CBA3M ¢ 06Pa30BAHMEM HOBBIX MHHEDaJbHBIX
KOMIIJIEKCOB (BBLIBETpPHBaHHE). ’

BoiBeTprBanue, B OONBLWIHUHCTBE CAydYaeB, COBEPIIAETCA NMpPH COIEH-
CTBHH OPraHU3MOB, MPOJAYKTOB WX MKH3HENEATENBbHOCTH W PA3NOKEHHS, TAK
KaK Jaxe B HCKJIOYHTEJNbHO Ge3J0XIHHX [105caX, KaKOBLIMH SBAAIOTCS
MYyCTBIHK, CYIIECTBYET PAaCTHTENbHLIA MHMp H MHKDOOPraHM3MBI, TaK HJH
HHAUe BJIHAIOMME Ha NoyBoOOpa3oBauHe. Tem He meHEe, ITyAHpYS mapan-
JAENBHO BEPTHKAJbHBIE pa3pessl MOYB B PA3JIMUHBIX KJIHUMaTHueckux obna-
CTAX, Mbl 3aMETHM, 4YTO B ONHUX CJAy4asx HaHboJee TUNHYHBIMH 3JeMeH-
TAMH TIOYBEHHOrO pa3pe3a OYyAYT €ro rymycoBbie FOPH3OHTH, B JPYTHX—
TOPH3OHTH! 6€3ryMyCoBble (MHHEpanbHBIE). B yMmepeHHBIX MmHpOTax, 3a
HCKJIIOUEHHEM TYCTHIRHBIX o8sacTell ymMepeHHBLIX 30H, OCOGEHHO XapakTep-
BbIM{ SIBJSIIOTCS [YMYCOBBLIE TODWM3OHTHL, B NYCTHIHSX U TPOIIHYECKHX 00Jja-
CTAX, IJIe MM Ma/o MaTepuana Jjis o6pa30BaHHS ryMyca H/JH PACTHTENb-
Hble OCTATKH OBLICTPO W 3HEPrHYHO pasnarartcd, 6osiee obpamanT HA cebs
BHYMAHHE MHHEPanbHbie TOPH3OHTHI: KOPKY H aApyrue BHIACNEHHA COJei,
' CKOTIIEHHE OKHCJOB H HX THAPATOB H Ip.

Coo0pa3no ¢ ABYMS YKAa3aHHBIMM CTOPOHAMH WMHTEDPECYIOIIEro Hac
npoyecca Mbl PacCMOTPHM MOCJHEXOBATEJNbHO: Pa3/NOXKEHHE OPraHHYeCKHX
OCTaTKOB (OOpa30BdHHME IyMyCa) ¥ BHIBETDUBAHHE.

OTMeTuM eule pas, uTo 06a yxaszaHHBEIE IPOIECCA JAIOT B TO e BPEMS
HAYa/JA0 H HOBBIM COEJIHUHEHHMAM, [DHTOM TAaKHM, KOTOPBHIE ¥ I10 CBOEMY
CcoCTaBy, XU MO CBOMM CBOWCTBaM OTJHYUAIOTCA OT CO€AHHEHHUH, XapakTep-
HHX AJS TOPHBIX TOPOJ BOOGLIE. .

Taxkum o6pazom, NouBo06PAZOBAHUE HE ABASETCH HCKIIOUUTEIBHO MPO-
11eCCOM pacnaja, HO H NpOLECCOM HAKOIIeHHS.



' TABA I
O6pa3oBaHye OpraHMyecKol COCTABHOK 4acTH MOYB

Cpeay opraHuyecKux COCTABHBIX 4acTE€H NOYBbLI HOBeflIXE HKCCAeRO-
Bateny ([IloToHbe)!) pasavvanT Topd, NneperHod U rymyc.

Topd npexcrasaser cobo#l MmacCy, COCTOALLYIO H3 MOJYDa3/a0XKeH-
HBIX DACTHTEJNLHBIX OCTATKOB, KOTOPBHE MOTYT OBLITH NPEJCTAaBJEHLl pas-
JAUUHBIMH MXaM¥, a TaKXKe H LBETKOBLIMH PACTEHHSIMH, KAKOBHI: TPOCTHHK,
OCOKH, nymHua H np. Berpewarorcss u cmeumianssie Topgwsl, cocrosimue
ORHOBPEMEHHO M3 MXOB M H3 TpPABSHUCTBIX pacTeHuHA. MOXHO pasauuath
cCyxo¥ topd, obpasywomuiica Ha cymwe, H 6on0THHHE TODP(), obpa-
3ywoinuiics B Boae. Cpeay 60N0THEIX TOP(POB pa3auuadnt: 1) ceipo i uax
Hecneand TOpG, nNpeiacTaBAsOUIMi HauddbHy ¢asy pas/oXeHHS,
2y nonycneas# Topp ¥ 3) cnenn # WIM KHUDHEHH TOP.

[leperHoeM Ha3LIBAIOT M3MENbUEHHYIO, NPEeBPALIAOIIYIOCS MOCTE-
EHHO B TYMYyC. NMOJICTHJKY, KOTOpas JEXKHT CBOGOXHO HA NOBEPXHOCTH
nousbl. TaKyi0 MOJACTWIKY MBl HaXOJAHM B Jecax, a TdKXKe 4 B JAEBCTBEH-
HBIX CTeIlsX.

FyMyCoOM CUMTAIOT TY OPrdHUYECKYK COCTABHYIO 4acTb IIOYBbI, KO-
TOpas COBEPLIEHHO YTPATH/A BCSIKUE Caelbl OPraHHYEeCKOro CTPOEHHH W
00.1e€ UM MEHEee TeCHO MepeMeInajach C MUHEDaANbHONH COCTABHOH UaCTbIO
110yBbl. MHoOTHEe H3 3aNaiHO-eBPONEHCKHX aBTOPOB Ha3LIBAKT 'yMYCOBbBIE
MOYBBl MY JJ€BbIMH 38MIAMH, TAK KAK TyMYCOBBIE BELIECTBA, MPOMHUTHI-
BAKIUME TAKHE MMOuYBBl, HOCAT B 3anaaHoit Espone HaspaHue My aad.

,MyaneBpiM4 3eMAMH“, roBOpuT [lOTO HbE, ,HA3BIBAIOTCA Takue
3eMJIM, B KOTOPHIX OpraHuyecku#t marepuan OONBIICI 4YaACTbI0 HCTIAE,;
B MHHEPAaJbHOH NOYBE OPraHHYECKOro MPOUCXOXKJACHHS OCTaeTCA CPaBHMU-
TeJbHO Malo I'yMmycCa, I[PHTOM CTOAb PABHOMEPHO pAa3JIOXKHUBIIETrocs U
CTONb OZHOPOJIHO PACIPEAeJEHHOTO B [10YBE, YTO MOCACJHAS NpHobpeTaer
OAHOPOAHYI0O TEMHO-XKEATYI, CBET/IO-0YPYI A0 4EPHOH OKPaCKy".

[Ipexze, uyem wMbl MOJOHAEM K BONPOCY O TOM, UTO TaKO€ MOYBLH-
HBIH TyMyC, M3 KAKHX COEAMHEHHMH OH CJArdeTcs H 4TO JOMKHO OBIThH
1070:KE€HO B OCHOBY KJACCU(PHUKALMH YMYCOBBIX BEINECTB, Mbl JOMKHEI,
Npexjae BCEro, O3HAKOMHUTBCA C COCTABOM TE€X OpPraHHYeCKUX BEILECTB,
KOTOpHIE CAyXaT jis 00pa30BaHUS rymyca, 8 3aTeM H C MNPOLECCOM pas-
JOMEHUA 9THX BellecTs IPH COXCHCTBHH MAKPO- U MHKPOODPraHH3MOB.

Cocrae pacTHTe/NbHbIX OCTATKOB, CJyXAalHX AA# 06pa3oBaHus rymyca

Tax Kak cpenu OPraHUYECKHX BEINECTB, YYaCTBYIOWHX B 060Pa30BAHUM
rymyca, Hau6oJsee BHIHYIO pPOJb MrpaidT OpraHudeckue BelilecTBa PacTH-
TEJbHOrO MPOMCXOXAEHHS, TO Mbl H4d HUX, NidBHBIM 00Pa3soM, H OCTAHO-
BUMCS, Tem Gosiee, UTO Cpelr OPraHHYeCKUX BELIECTB KHUBOTHOIO MPOHCXO-

Y MNoronbe, I. Canponenntn. [Nepes. ¢ nemeuxoro K. [1. Kaanmkoro n H. &. Tlo-
rpe6oBa. Ilerporpan, 1920. Maz. BCHX.
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JKJEHHUS, Mbl BCTPETHM T€ XK€ TPYNIH COEJMHEHHUH, KAK ¥ B PACTUTE/NbLHOM
‘BelecTse !).

Kak uaBecTHO, OpraHuyeCcKue OCTATKH cojepxaT B cefe 3HAUHTE/b-
HOEe KOJIHYECTBO BOJbl, H 3TO KOJHUECTBO TeM OoJblIe, 4eM CBEXee Opra-
ifnyecxoe BellecTBO. ONaBlIKe JUCTbS JI€PEBHLEB H XBOS B CBEIKEM COCTOSHHH
conepxar eme 30—50%0 Boxw, NMPH AOATOM JewaHHH °/v BOAB YMEHb-
maetcs g0 20-—30, HO maxe cOBEPIIEHHO Cyxue Ha BHA (B BO3LyLIHO-
CYXOM COCTOSTHHH) 3TH.OCTaTKH 3axawouaoT 16-—20°/y BOABL.

Boicywennas npd 100" LI pactutensHast macca COCTOMT 3 OPraHH-
YeCKHX BEIIECTB H 30JbHBIX 3JIEMEHTOB, MIPOUHO C HUMH cBA3aHHbIX. Opra-
'HHYECKHE COeJHHEHHs, B o6lleM, MOryT ObiTh pasjiesieHsl Ha 6€3da30THCThHIE
n aszotdcroie. K 0€3430THCTHIM NPHHALIEKAT: YrJA€BOAL, KAKOBH!: TJIO-
KO3LI, KJIeT4aTKa, JIMFHYH, IeKTHHOBbIE BEUIECTBA, MOJMCAXapPHIbl (KpaxmMan,
MHYJUH, TJHKOreH), Qypdypouas (NeHTO3aHbi, NEHTO3bI); 34TEM XHDHL.
BOCK, CMOJBI, INyOHJBHBIE BEIIECTBA, Pa3JMuHBIE KHCAOTHI M CIOUPTH, 4 K
A30THCTHIM: O€/1KH, aMUIbl, AMUHOKHCJOThI, aJKaJd0Hbl.

ConepaHHe A30TUCTHIX BEIIECTB B paCTeHHAX koJaebaetca B J0-
BOJbHO IHMPOKHX npejenax (0T 1 po 200/, u Gosee). Uem crapmie pacre-
HHA, TeM OHH OejHee asOTHCTHIMK BeulecTsaMy. Cpexue MOJNOAbIE JHCThA
ADEBECHBIX [OPOJ COJepKaT, B cpenHem, B 4 pasa 60JbllI€ ITHX BEILIECTB,
4eMm crapee, onajzawpude. Otciona CIeAYET, YTO T€ OPraHHYeCKUe OCTATKH,
KOTOPHIE NOCTYNdl0T Ha OOpa3oBaHHE T'yMyca, COAepXaT OTHOCHTENLHO
HeOOJIbINOe KOJMHUECTBO A30THCTHIX BeIECTB. B pasinuHBIX JpeBECHbIX
OCTaTKaX (NUCThH, XBOS, BETKH) 3TO KOJHUECTBO ONpeaensioch B 3—8%/,
/1S MXOB OHO Koaebaercs Mexjay 5—9°, (B cpeanem—7,37% ), B J1yroBhix
TPaBax Jyuwero kxayectBa—mMexay 10 u 189/, DiemenTapublit coCTaB
PacTHTENbHOTO OPraHUYeCKOrO BEIIECTBA BHpaMaeTcs cCJeyOIy¥MH Cpex-
HUMH IH(ppPaMH: : ' ‘

C — 45,000

O — 420

H - 65
N— 1,5
3oibl — 5,0
100,0

DTH CPeJAHHE UYHCN3, KOHEYHO, B PAa3JHUHBIX YACTHBIX CJAYYUAX HCIbI-
THIBAIOT KOJ€GAHHS, HHOrJZa W JAOBOJLHO 3HauuTeabHble. UTO Kacaercs
30JbHBIX 3JIEMEHTOB, TO O KONEOAHWH HX KOJIMUECTB AAi0T MpeACTaBJEHHE
caeayoumue nudpoi:

Cpennee
ByxoBas mogctuika . . . . . . 5,57%
EnoBan » C 4,52
CocHoBast ” e 1,46
Hy6oBas ” -
- Bepeck (Calluna vulgaris) . . . 2,08
Bupst Juncus . . . . . . . . . 559
Kucape tpasut (ocoxu) . . . . 7,11
JlyroBeie tpaBbl . . . . . . . 7,01

M3 npuBerEeHHBIX AaHHHIX BUJAHO, YTO TPABSIHHCTHIE pacTeHHs Goraue
30/10#, YemM JpEBECHbie Nopojab. BepoaTtHo, 370 06CTOATEIBCTBO CTOHUT
B CBA3H C TEM, UTO KMBHE KJETKH OOraue 30/10H, ueM MEXaHHUECKHE 3Je-
MEHTH, a NOCAEJHUMH NEpeBbsi Goraue Tp4s.

KonyuecTBo 30/b1 HE OJMHAKOBO M B Pa3fMUHBIX yacTAX ONHOIO H
TOrO XKe PaCTeHus: OOBLIKHOBEHHO NHCTbS 6Oraue 30J104, yeM CTe6IM H KOPHHU.

1)7ﬂp sHAWH Y KOB AKypu, On. Arp., 1912, 673.
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Ilanee, KonnyuecTBO 30bI U3MeHSIeTCH C BO3PACTOM, NPH 4€M JHUCTbA,
YBEJHYUBASCh B pa3Mepax, MOBHIIAIT CBOH MPOUEHT 30Jbl, & KOPHH
H CTeOAu—INOHHKAIOT. JIs 1ecHOR pacTHTeNbHOCTH 3aMEUEHO. YTO NPOUEHT
3046 NMOHUXKAETCA N0 Mepe NMOAHATHA B TOpHL.

Uro kacaeTcsl 30AbHBIX 3JIeMeHTOB, BXOJAALIHX B COCTAB PACTHTEAb-
HOro BeHeCTB3, TO COCTAB WX UYPE3BHUAHHO Pa3sHOoOpaseH; TaM MOTryT
6ure: cepa, ¢gocdop, KPeMHHH, aNIOMHHHH, XKeJae30, KaJbiHH, MAarxuy,
Kasuil, HATpuH, XJI0DP, Mapraden M psj APYrux. CPaBHUTE/bHO 6oJsee pej-
KMX, Kaxk pyOMAM#, JUTHH, 6poM, Hox, (GTOp, CTPOHUMHA, 6apui u jgaxe
Me/Jb, LUHMHK, HHKKeJb, KcbasbT. MblbAK, OOP K INP.!); HHTepecHO, yTO
UMHK H Mejb SBJSIOTCH MOCTOAHHBIMM 3JIEMEHTAMH B MSICE M MOJOKE
y60HHOro CKOTa M B 3KCKPEMEHTaX KW Moue uejoBeKd. FICTOMHMKOM 3THX
3/IeMEHTOB SBJSeTCS PACTHTENbHAS IMHINa%).

B nponeHTHOM COAEpXaHHH OTIENbHHX 30/bHBIX 37€MEHTOB Habaw-
JAAI0TCA H3MeHEHHs B 3aBHCHMOCTH OT BO3pacTa: TaK, KOJM4YeCTBA H3BECTH,
CepHOH KHCJIOTH H KpPemHe3eMma C BO3paCTOM YBEJHUHBAIOTCH, a& KOJMYe-
CTBa KaJd, HATpa, MarHe3uu U ¢ocdopuoi kHca0TH naaawtd). K coxa-
JIEHHIO, BCe HMCCJe/OBAHHSA, KacaBllMecss Bonpoca o6 H3MeHEHHH COCrasa
30JIbHBIX 3JIEMEHTOB NPH PAa3HBIX YCJOBHAX, 3aTParMBAJH JHWbL WAGJ0H-
Hble 3nemeHThl, kakoBbl Si, Al, Fe, Ca, Mg, K, Na, P, S, CI; ¢ atoit oro-
BOPKOM MBI MPHBOAYM HHKECJAEAYIOWY TaOJHUy, JAI0IIYI0 MNpeiACTaBAeHK e
O XapaxTepe 30JbHbIX 3JIeMEHTOB, BXOIAAILIUX B COCTAB PA3JIMUHLIX PACTH-
TeJbHBX OCTATKOB. ' ‘

Oburee

koanu.  Si0, Fe 0, Ca0 MgO K,0 Na0 PO, SO

301K
bykosas nopctanxka . . 557, 181 0,15 246 036 0,29 0,06 031 0,110
Eaosan .. 4,52 1,65 009 202 023 016 0,05 021 007
CocHoBas " . . 1,46 0,20 0,04 059 0,15 0,15 0,06 011 0,05
Bepeck . . . . . . . . 309 048 0,18 054 025 076 014 047 0,18
Juneus . . . . . . . . 559 078 0,19 9042 035 220 036 0,50 0,15
Arundo phragm . . . . 4,47 243 0,07 040 0,13 083 0,02 0,27 0,06
Pwanag conoMa . . . . 4,79 2,70 0,05 041 0,13 092 010 024 0,13

Kak usmensgercs ComepXKaHue 30JbLHBIX 3JEMEHTOB, IO Mepe pasio-
MEHHA paCTUTE/NbHBIX OCTATKOB, BUIHO H3 CJAEAYIOIIHX U,H(})pOBb[X JAHHBIX:

Si0, Fe,0,  Ca0 Mg0 K0 Py, 50,
Csexan M opHoneTHdAst Gy- :

KOBas JAHCTBA . . . . . 29,32 3,63 39,24 887 6,21 9,07 2,83
Ta ke usaHcTBa uepes .

2roma . . . .. ... 32,34 3,73 36,71 9,94 5,64 9,14 1,82
Fymyc i3 6yroBoH

JHCTBBl . . . . . . . . 46,37 9,20 23,67 5,88 3,02 6,47 4,36

) Bepnanckni. XAMUYECKHI COCTAB XHBOTO BEIeCTBA B CBsI3H C XHMHEH 3eMHO#
kopel. 16 cTp. 1922,

Robinson W. O. Steinkonig L. A and Miller C. F. Bull 600. U. S.
Depart. Agric, 1917.

Bertrand, G. et Mokragnatz M. Ann. de la Science agronomique, Mai Juni
1925, p. 167—171.

%) Rost, E. Zink nnd Kupfer regelmassige Bestandteile des menschlichen Korpers.—
Die Umschau, Ne 11, 1920, 13 Mirz.

3) B cnpaBeLIHBOCTH CKasaHHOro yGexpiaer cienyicuias tabadna Boas g a:

B 100 4 3oani
Si0, Fey0, Ca0 Mg0 K,0 Nayo P,0; S0, CI

-ﬂyGOBble nMCTbA B aBrycte . . . . 4,41 1,18 26,09 13,53 33,14 — 12,19 4,41 0,12
Ormepwue ay6. avctes . . . . . 30,95 0061 4863 39 335 0,61 8,08 3095 —
Bykosble nuctes B aBr. . . . . . 20,02 1,32 33,58 7,16 19,63 2,30 9,38 20,02 0,52

. - OIMepmHe . . . . . . . 3369 104 4518 593 393 0,63 4,14 33,69 0,39
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1lndpps NoKa3pBaKwT, YTO NPU NPONECcCe PA3JIOKEHHS OPraHHUECKHX
OCTATKOB NocAeXHHe GeJHe0T OCHOBAHUAMH K 000ralalnTed KpeMHe3eMoM
u xenesom. Ocobenno peskoe oboraunieHde xeneaom Hab/moaaeTCs NPy
npeBpall€HUH DACTHTENBHOH Maccel B Topd. B 3osme npespartuBmieiics
B TOpd COCHOBOM nApeBecuHsl Moanepowm 6uui0 Halgedo 37%, Fe,O,,
a B nyboBoii—paxe 66%/,.

Baywailimiye UCTOYHHKM 06Gpa3oBavMs MOYBEHHOr0 rymyca

Bonpoc O TOM, H3 KakHX COCTaBHHIX uyacTeH OPraHH4eCkOro Belie-
CTBA CTPOMTCH TOYBEHHbI TyMyC, B HACTOfUlee BPeMst €/1BA JU 3aCJIYXH-
BaeT TAKOro BHHMaHHg. KakK 3To Obio paxbmie. [Io mepe Toro, Kak
nepes HAMH PACKpbLIBaeTCS NOHEMHOTY COCTaB IOYBEHHOTO NEperHos, ae-’
naetcs Bce 6oJsiee B Gosee SACHBIM, UTO B OOPA30OBAHHHM r'yMyca NPUHUMAIOT
yuacTHe BeCbMa MHOTHMe IDYNNB OpraHddyeCKHX CoeadHEeHUH kak 6e3a3o-
THCTHIX, TAK H 4a30THCTHIX. IIpH 3TOM €/Ba /M MOXHO COMHEBAaTbCH B TOM,
4TO rymyc obpasyercs He TOJbKO M3 TEX uacTed PacTHTEeAbHBIX OCTATKOB,
KOTOPbI€ PAa3JIaraioTesl HA MECTe WX HAaXO0X/eHUd, HO U U3 TeX pPacTBOPOB
(npaBuibHee, MNCEBJA0PACTBOPOB MMM 30/€H), KOTODHlE MNOAYYAIOTCA NpPH
CONPHKOCHOBEHHH BOJH Ja)Xe (O CBEXHUMH ele€ OPraHHYEeCKHMH Bele-
CTBAMH M KOTOPbLI€ MOTYT NEpeABUraThCsl HA 0OJbIUYH HAM MEHbIIYIO [Y-
OMHY BHYTPb NOYBHI. -

Ha neproit Touke 3penus crosan koraa-to KocThiues, Bnocnen-
CTBUM, OJJHAKO, 3HAYUTENBbHO H3MEHMBIIMH CBOM B3TJfABI, BTOPYK TOUKY
3peHHus OTCTaWBal JlokyuaeB M ero yueHukH, Jlesakosckui, [ on-
ne-3eltnep u ap.

JleBakoBckul BnepBeie 06PATHI BHHMAHHE HA TO OOCTOSTENbCTRO,
4TO €CJH JIPUBECTH B COMPUKOCHOBEHHE PACTHTEeNbHBIE OCTATKH C BOAOH,
'TO nochefdssi TepeBogMT B PacTBOP KOE-UTO M3 COAEPHKHMOrO 3THX
octaTkoB. HacTauBas pxanyio cosoMy BOJOH, OH NOJYYasn BHITSIKKY Keni-
TOBATOIO LBeTa, H3 KOTOPOH CIHPT OCaxaan Oypyw KJIOYKOBATYK Maccy.
Ecan 12 xe BHITSXKKA noasepranach AeHCTBHIO KUCJIOPO/AA BO3/1YyXa, TO HA
€e NOBEPXHOCTH CKOPO MOJyyajach TJIEHKA, KOTOpAas 3aTeM 0Cax/1ajxach
H4 JHO CTakaHa B BUjae OesblXx Xuonbes. Ilocaegnue, NpH CONPHKOCHOBEHHH
C BO3/lyXOM, NPHHHMANM BCKODe rpasHo-Oypuii user. JlanbHeliuue Ha-
6710 1eHHs NMOKA3a/4, 4TO HEKOTOpble MUHEepaJbHble COJH B TOH e BOJ-
HOH BHITAXKKE JalOT HEPACTBOPHMBIE OCAAKH, NPH uyeM, ONHAKO, HEe BCe
BEI[eCTBO BHIIALAET M3 pPACTBOpA.

Buitaxka 13 pasaoxuBwedcs Oenod japesecuun Jgemuubt (Corylus
Avellana) umeer user kpenkoro uyas. (OcTaBneHHas B CTaKaHe HA BO3-
AyXe, 3Ta BHITSKKA TaK@ke TMOKPHIBAGTCH NJEHKOH, najaiouiel 3arem,
B BHIE XJIONbEB, H& JAHO CTaKkaHA H o0pasymwoulel, nocie OTGUAbTPOBAHHSA
M BBHICHIXaHHA, TeMHOOypoe BemecTBO. B 3TOH BuITsKKE COMM aNOMHHESA,
OKHCH JKeje3a H MeJd JarwT HepacTBOPUMHIE OCAAKH. DTO NOcJaelHee
cBoHcTBO JIeBaKOBCKHMH Ccydras BeChbMa BAXKHLIM B BOMpoCe O 3aKpe-
NJeHUH B MOYBEHHBIX Maccax OpraHduyeckux semlecTB. [loka nmpocaunBaw-
muecs OpraHdyecKHe BellecTBAa BCTPEUaOT B NMOBEPXHOCTHHIX CJAOSIX MOUB
TAKHE MHHEpPaNbHbIE COEAHHeHHd, C KOTOPLIMH OHH MOTYT AAaBaTh Hepac-
TBOpUMbIE OCafKH, NPOCAYHBAHME OrpPAHMYHBAETCS TOJILKO IIOBEPXHOCT-
HeIMH ciaoaMH. Korga TaMm Bce MOryuiHe BCTYNHUTb B PEaKUUH COEIMHEHHSH
OyAyT WCMONBb3OBAHB, NMPOCAYHBAHHE HJET ray6ke U raybxe.

AHanorpuHble gaHHble ToayuyeHB Oblid no3xke CAE3KHHBM H
KpaBKOBH M, HO HH TOT, HH IpPYroi, Kak ¥ JleBaKOBCKH i1, He npo-
60Ba/M MNOAXOJHTH K BONPOCY O TOM, KAaKHE OPrasgueckue BelUleCTBA
nepexonsaT H3 pacTHUTENbHBIX OCTATKOB B BojHble BoTsXkH. Octancg
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TAKKe HEeBBISICHEHHBIM BOIPOC, MOJYyYaeM JHM Mbl B BOJHBHIX BhITSHKAX
HCTHHHBIE PACTBOPH HJH KOJJOH/HbBIE NCEBIOPACTBODHI

M3 naHsblx KpaBKOBa BHAHO TOJbKO, YTO NPH CONPHKOCHOBEHUH
¢ BOJOH JHNaxe CBexHe OpraHHYecKue OCTATKH (JIKCTbSI, XBOH. COJOMA
M 1p.) KOe-4TO OTAAIOT Boje, NPH YeM MAKCHMAJIbHOE KOJUYECTBO OPraHH-
YyeCKOIO BEHIeCTBA OTHAIOT KOPHH, 34TEM JIHCTbSl JIePEBbLEB M CEHO, a
MEHbIIE BCEro—CoJ0Ma M XBOS.

Tak, u3 1000 rpamMm CYXOrc pacTHTEABHOrO MAaTEPHaIa Nepelao
B BOOHYIO BBITSXKY:

M3 xBou (cocHa, eab, nuxta) B cpegem . . . . . 2,03 rp.
, COJOMBI (DOXb, OBEC, YMEHB) ., C 2,37 ,,
. CeHa (cTellHoe, NyroBoe, K/ieBep) B cpen}{eM o 15,08,
., JpeBecHBIX JHCTbeB (4y0, Gepesa, OCHHA, OMbXA)

BCpPemAd. . . . . . . . . . . . . .. 1578 ,
,» KOpHeH (PXH, OBCa, siuMens) B cpejad. . . . . 31,78 ,

Bnepsuie B pabore T'onne-3efinepa Mbl HAXOAUM MOIBLITKY - pe-
1IUTh BONPOC O TOM, KAKHE OPraHuyecKHe BellecTBA OTAAIT PACTHTENL-
Hbié OCTATKH B BOAHYIO BHITSXKKY.

Ecsn obparuts BHuUMaHue, roBoput 'onme-3eifinep, HA Te H3Me-
HEHHS, KOTOpble OOHADYMKHMBAIOTCA NPH YMHPAHUM JHCThEB H APYrHx
COYHBIX 4aCTel pacTeHul, TO HE TPYJAHO 3AMETHThL /[Ba PAla H3IMEHCHAH,
MIYIIHX pPyKa o6 pyKy: obelneHue Bojaod H Npuobperende OypoBaToit
OKpacku (uHorga 6oJee KeaTol MJIM KpacHOBATOH). 2Ta oOxpacka no-
ABJSETCH JHUIIb B TOM CAYuae, €C/H MEpPTBhlE PACTHUTEAbHbLIE OCTATKH HUMEIOT
JOCTATOYHO BJIAIM, B NPOTKBHOM Ciydac NOGYPeHHS HE NPOUCXONMT; H3-
BeCTHO, HANPUMep, YTO CeHO, NPH BHICyMIMBAaHUU 0e3 /10X Iel, BRICHIXALT, He
Tepas csoeil 3eseHOH Qkpacku. [lobypeHue pasnaralOlHXCa PACTUTENbHBIX
OCTATKOB 34BHCHUT CYILECTBEHHO He TOJAbKO OT HU3MEHCHHUS XJopodunia.
TAK KAK TeM ¥e CBOHCTBOM OTJHYAIOTCS M PACTEHHS HJM 4aCTH MX, HE
cojepxamue xJaopopuana. BenjecTBa, H3MeHEHHE KOTOPHIX BhI3HBAET
nosissienue O6ypOH OKPACKH, JIOJ/KHBLI MMeTh LIHPOKOE paclpoCTPaHeHHE H
BXOJHUTb B cocTaB Bcex pacrteHud. Ckopee BCero MOXHO AYMaTb, 4TO
TAKOBBIMH ABJASAIOTCY YT AeBOJAb M AyOHaAbHBE BewecTtBa. [lo-
CNCHKE OYE€Hb PACMPOCTPAHEHB B PACTEHHUSIX; NPH Pa3J0XKeHHH 3THX
BEIECTB BHINADHBAHMEM HX BOJHBIX BEITSXKeK (0CO6eHHO ¢ npubaBkoi He-
oonbuwioro koauuecrsa H,SO,; uan HCI) nonyuaiotcs xkpacHsle WIH TEMHO-
Oypele aMopduble COEJMHEHHS, KOTOPble HA3bIBAIOTCY KPACHBIMHU
AyO6uapHBIMHM BeUeCcTBAaMHU. B KODe aePeBbeB OYEHL UACTO CO-
JEPKATCH NOXOOHHE kKe BemlecTBa, noJyuyuBiiHE OT CTeXeNnHHA H
[opmTerTepa HasBanue ¢paob6acdbernos. M3 oTMepmux nauCThLEB
MOXHO HEpeAKO H3BJeub enle HeOOJbIUIME KOJHUECTBA AYOHABHOH KH-
CJIOTHI, 4aCTO e K3 HHX MoJayuaioTcs Oypeie amopduble Teaa o CBOH-
CTBaMH ¢uiodadeHos.

O6muM CBOHCTBOM BCeX 3THX COeAHHEHMH ABJASEeTCH UX CINOCOGHOCTL
npu cnnasaeddd ¢ KHO u HeGonbiuum konnuecTBOM BoJibl (Boiwe 2000 L)
NaBaTh NpoToKaTexHHOBYIO KucaoTy [Ci;(HO),JCOOH, a nuoraa
BMECTe C HEW M JpyrHe BemecTRa, KaKOBa, HANpHMep, Oypas, amopdHas,
pacTsopumas B COUpTe, OUECHb Majo B BOJE W COBCEM HEPACTBOpHMAS
B 3QHpe THMAaTOMeNaHoBAY KHCAO0TA. COBEPUIEHHO TE Xe peak-
UMM JAT TYMHHOBBIE BeleCTBA M3 NOUBH, TOpda, Oyporo yras, a TaKxe
MCKYCCTBEHHO MNOJYYEHHble W3 PA3JHYHBIX YIJA€BOJAOB NCHCTBHEM KHC/OT.

M3 xaeruatkn, no MHenuw lonne-3ei#sepa, rymMuHoBelX Be-
ILECTB MOAYYHTbCA HE MOXKET, TdK Kak OPOKEHHE KJICTYATKK NPHUBOIAHUT
K 00pa30oBaHUK) ra3000pa3HbX NPOLYKTOB.
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Toro xe B3rasga npuaepxupaeTcs ¥ Cyny Kk H, B paboTe KoTOporo
HAXOJIUM YKA32aHHE, YTO IMPOTEHH, KpPaxMaJ H IEHTO3aHH COJAeHCTBYIOT
00pa30BaHMI0 YEPHOLO BEIIECTBA TyMYyCa, a MHUPBH W UEJJII0J03a-—HeT.
Benepnﬂx HAMPOTHB, N10J1AaT AT, YTO FYMHUPUKANUSA KJETUATKH BO3MOKHA
NPH copeHCTBUH TPHOKA Streptothnx chromogenat).

Haxox/jaeHue B cocraBe rymyca Aa30THCTHIX COGIMHEHHH H, B uacrT-
HOCTH, AMHHOKHCJIOT, CBH/ETEJbCTBYeT B MOJb3y TOrO, YTO M OEJKOBHIE
BelecTBa MPUHUMAIOT y4yacTue B oOpasoBanuu rymyca. O TOM xe roBO-
PUT M HaxoxjeHue B cOCTaBe rymyca ocdopa H cephl.

benkoBbie BenlecTsa, ¢ OZHOM CTOPOHBl, MOCYT MOCTYIATH B TOUBY
OT pa3aararilUxcs PAacTeHHH, ¢ APYroii— OT Pa3noxeHuss MHKPOOPraHH3-
Mon (KocTwueB, MBaHOBCKHMHA) M XXKUBOTHHIX OCTATKOB. Hekoropwne
HeenenoBaTeny, 0a3uPyach Ha TOM, UYTO DACTEHHS COAEPHKAT 3HAUMUTE/bHO
MEHbILE a30Td, ueM nouBeHHHIH rymyc (Maiiep), nosarany, yto as3oT
TYMyCOBBIX COeAMHEHMH NPUHAANEKHUT, OOnbINCI0 YACTbIO, XHBOTHHIM
ocTaTkam M HaxoauTcs B Buge xutuHa ([Toct, Pamauu) Ilpu stom
ynyckanacb M3 BHAA CMOCOOHOCTh TYMHUHOBBIX BeUIECTB MOIJOIMIATH a30T,
0 uem OyaeT nojapoOHee CKA3aHO B APYroM mecTe?).

TpycoB, Ha OCHOBAHHHM CBOUX ONBITOB, npuiesn K | 3aKJIOYEHHIO,
YTO YTJIEBOALI, MPH PA3JOXKEHHH, HE JAKT ,TYMHHOBOH KHCJIOTH“. Dex-
KOBble BeuieCTBa A410T BOAHOPACTBOPHMYK ,TYMUHOBYIO KHCJAOTY“, Tak
KaK CpelH MPORYKTOB pacrnajga GeqKoB HAXOAWTCR ammuak. Hccaegosarens
monaraeT, UTO NMepBOR Crajued ryMudukausu saBiseTcss THAPOJIH3 GeJKoB,
@ 3aTeM OKHMCJEeHHe M KOHJeHCAuusl NMPOAYKTOB THJPOJHM3A. KoJnuecrso
nosyuarpouieiics u3 0€JKOB ,IYMHHOBOH KHCJIOTH“ NMPOMOPLUUOHAIBHO €O-
JEPIKAHHIO B HUX (PEHONbHBIX COE/HHEHHH.

ZKupHble pacTuTesbRblE Macjaa MPHHUMAIOT OTPAHMUEHHOE y4acTHe
B rymuukanuu, Jluraun crnocoben rymHpHuMpoBaThcd. [J1aBHYH poab
B INpPOHECCAX TYMHU(PUKAUHH HUTPAIOT BOAHOPACTBOPHMHIE OpraHUYECKHe
BENnleCTBa, a W3 3TUX MNOCAeIHHX oco0eHHO nyOHiabHBE BeuecTna. Bnpo-
4YeM, €eC/JM PpACTEHHS COAEPHKAT MHOTO JAYOUJNbHLIX BEIIECTB, TO BOJHO-
PAcTBOPHUMOH TYMHHOBOH KHCJOTH MOJNY4aeTCs MAaJjo.

KonnuecTso v kauecTBO 06pasylOLENHCS I'YMHHOBOH KHCJIOTH 32BUCAT
OT COCTaBA PACTHTEJAbHHX OCTATKOB H, B YACTHOCTH, OT COJIEPKAHHUA Y-
OnabHeix BewecTB U GenkoB. OHHU 3aBHCAT TaKiKe OT (JH3UKO-reorpag-
YeCKUX YCJOBHH, NPU KOTOPHIX B NPHPOAE HJAET Pa3joKeHHe.

[TIpy nedCTBMHM BOJB HAa CBeXHe DACTHTEeJbHblE OCTATKH, B BOJHYIO
BLITAXKKY IMEPeXoJAAT HE TOJAbKO OPraHHyeCKHe BeleCTBa, HO M 30JbHHE
saeMeHTH. Eme B pabore [Ipegepa Obl/IM NMOAYYEHB B 3TOM HalpaBhe-
HHM COBEPUIeHHO ONpejleNleHHble YKa3aHHUA *):

Kjo CaO MgO F8203 p::.‘Oﬁ SOJ
13 6ykos, aucTest 52,6 4,5 19,6 1,5 19,7 35,3
H3 eJoB. BeTouex 47,8 79 20,3 5,0 37,9 86,2

Brimgesoueno gectu-

{
JUPOB. BOAOH i

1) M3 Goree crapbix aBropos otMetnM JleTMe pa, KOTOPHI CYHTET BO3IMOXHBLIM 0O-
pasopaHue rymyca u3 kaerdartkd. O noayyeHWH FyMWHOBBIX BEUIECTB M3 AUTHHHA, cM. Lang,
Zeitschr. f. physiolog. Chemie, 1889, S. 84.

2) Montemarini ykasnBaer, 4To JipeBecHbIe JHCTHfl, Pasfarasch, NOFAQUIANOT A30T,
wak 570 Maxoaua # Henry. Cu. rakke Hornberger.

%) Llndpnl 1nOKa3biBAIOT NPOLEHTHOE COAEDKAHHE HAHBJIEHHLIX B BHITXEAX 30J1bHbIX
3AEMEHTOB 110 OTHOUIEHHIO K OOLIEMY COAEPKAHHIO KAXKIOrO OTACNbHOrO HHIPEIHEHTA B 301€
pacTuTeapubix  octatkoB. [lo ToMy e Bonpocy cm. Ramann. Zeitschr. f. Fors-tund

Jagwes. 1883. S. 1.

K. 1. T.1wvura [TousosejgenHe
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AHanOrHuHble JAHHHE NoJy4a/JHUCh TO3XKE W APYrUMH HCCIEAOBATE-
JAsIMH; NpHBeAeM 31ech uuppsl KpaBkoBa:
B 1 kar cyx. seur. M3 1 kar cyx. Beit.

COOBPKHTICA 30Jb- nepeulyio B pacTeop 0o Cpennee
. HbiX 7€M, B ID. 30/bH. 3/1€M. B ID.
JIuctbs ay6a . . . . 74,46 4,47 6,00
., bepesn . . . 51,41 3,37 6,55 ] 6.58 a
,, OCHHBl . . . . 74,27 581 7.86 J T
s OAbBXH . . ., . 56,69 3,42 6,03
XBOSE COCHBI . , . ., . 61,54 1,50 2,43 ]
s, BRH . . . .. . 47,35 1,10 2,32 .  2,25%%
,» NHXTBL . . . . . 62,72 1,23 1.96 J
Conoma pxaHas . . . 4191 0,87 2,07 ] ,
,. OBCsuast - . . 37,93 1,41 3.72 2,83V
,, AuMenHas . . 38,15 1,04 2,72 J
CeHo crenHoe . . . . 63,70 2,90 455 ]
» AYrosoe . . . . 15,22 2,12 4,68 | 4,74
, KaeBepHoe . . 68,43 3,42 - 499 J
Kopra pxu . . . . 85,10 25,76 30,27
., OBCA . , . . . 71,41 22,40 31,08 } 34,440
AYMeHs . . . 75,68 , 31,77 41,97

ar

[IpuBegeHHbIE HHUQPH TOKA3BIBAKT, UTO JIErYe BCETO BHILIENAUHBAIOTCS
30JbHHIE 3JTEMEHThl H3 KOPHEBOH CHCTeMbl DACTEHHH, 3aTeM HAYT, B yObi-
BAIOIIEM MOPSAKe, APeBECHHIE JHCThS, JYrOBble U CTENHLIE TPABLI, COJIOMA
3/71aK0OB M, HAKOHeL, XBOS.

ConocraBass 3TH jaHHble ¢ JAHHBIMH npexawiaywed Tabauns Kpas-
KoBa (cTp. 3%), HEe TPYAHO BHJETh, YTO KOJHUECTBC 30JbHLIX 3/eMEHTOB,
NepexoAsliuX B BO/JHBIE BHTSKKH, COBEPIIEHHO NApaIe/bHBl KOJHYECTBAM
NepexoadlHX B Te Xe BLITAXKHM Opranuyeckpx Bewecrs. OTciona, nosu-
JHMOMY, MOXHO C/le/1aTb BBIBOJ, YTO B JAHHOM CAydae peub HXET He 06
OTHIEN/JeHHH MHHEpaJbHbIX COEJUHEHHH, & O Nepexoye B BOAHBIE BHTAXKH
30/IbHBIX 3JEMEHTOB, COBMECTHO C COJAepXaliuM HX OpPraHdyeckKHM Be-
eCTBOM. .

Kakue aneMeHThl NPH 3TOM OKAa3bIBAIOTCA B BHITAXKAX, BHAHO YyHkE
u3 uudp I pe xe p a; nosHee 3TO MOXHO BHIECTb U3 HHXKECJAELVIOLEH
Tabnuubl, nNpuHaznexanmed Kpasx oBYy:

M3 1000 u. (B 1 K'nr) CYXOro BELIECTBA TepellI0 B BOAHYK BLITSDKKY B I'D:
Si0, Fe,03 MngOy Ca0 MgO KO Na,0 P,0; SO, Cl.

M3 macteeB avba . . . . 0,03 0,05 0,03 096 152 0,73 cr. . 046 069 —
" , 6epesnl . . . 0,06 ¢ 001 0,84 098 064 . 0,17 0,67 —
" , ocHuel . . . 0,02 0,02 0,02 213 1,13 0,28 ' 097 1,27 —
" . oTexu . . . 006 0,01 0,02 0,54 0,87 0,63 " 0,68 0,61 ca
,» XBou cocHbs . . . 0,43 0,01 ci. 014 0,33 0,31 " 003 025 —
” " et .. .. 0,54 0,01 — ci. 0,15 0,12 ., 0,04 024 —
) ., nuxtel . . . 0,56 0,06 — " 0,24 0,05 " 0,01 0,81 ca.
,,  coaoMn pxanodi . . 0,63 ca. — 0,04 0,10 0,05 ” 0,02 0,020,01
’ . oBcsHol . . 0,93 " — 002 011 0,19 " 0,05 0,100,01
. " fAuMeHnoit . 0,96 " — 0,02 006 014 ., 010 016 —
. ccha crendoro . . 0,37 ., — 0,69 0,49 0,80 " 030 0,25 ca.
- ., ayrooro , . 0,12 " — 028 022 0,84 y 0,96 0,10 ,,

" ,»  KaesepHoro . 0,09 . — 057 0,60 1,32 . 0,41 04200
., KOpHell pxn . . . — 0,79 0,09 4,37 1,66 11,27 038 4,67 232032

. ., omca . . . — 07 030 129 251 632 047 733 324015
N ., suMens . - — 181 012 785 3731166 024 313 300023
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3HauuTeNbHBIE KOJMUYECTBA Cepnl M ocdopa, NepexogsuiuX B BOJ-
HYIO BBITSMKY, CBHIETENLCTBYIOT O TOM, YTO HE OMNHH TOJIbKO YIVIEBOIbI
M ILYOHJbHBIE BEI[eCTBA OKA3bIBAKTCH B KOMIOHAHBIX PACTBOPaxX. ITO eme
Goaee yOexnaeT B TOM, YTO B OOPA30BAHHMH I'yMyCa NMPUHHUMAIOT YydacTHE
pPa3HoOOPa3Hble TPYNIBl OPraHWYeCKUX COeJHHEeHHH.

Korna opraHHuecKue OCTATKM HAUMHAIOT PA3JIAraThCs, 30JibHBEIE 3Je-
MEHTHl MHMHEDAJNH3YIOTCH, T. €. oOPasayioT COJM, M TOTA3 BbllesauuBaHHe
MX HAET 3HepruuHee. X0oJl 3TOrO BbIIIENAUYHBAHHS JO/MKEeH OHITb HEONHHa-
KOB, B 3aBHWCHUMOCTH OT YCJOBHH, NPH KOTOPHIX OHO COBEpIUaeTcs, HO 3TH
YC/IOBHS YPE3BBIYANHO CJAOXHBI, TAK KdK OHM CB32HB W C XOJOM MHKDO-
6UONOTHYECKHX NPOIECCOoB, W CO CBOHCTBAMH KOJUVIOHJHBIX DACTBOPOB.
3Tu nocaegHue, B CBOIO Ouepeb, MEHSIOT CBOM CBOMCTBA IOJ BJHSHHEM
HW3MEHEeHHS TeMNepaTyp, KOJH4YeCTBA BJACH, KOJHUECTBA M KAuecCTBA 3JeK-
TpoaHTOB W np. Tak, BHCyImIUBaHHe H 3amep3aHue CnocoOCTBYIOT Koary-
JSAUMH KOJJOKIOB, U MOCJACAHHE IIPH 3THX YCJIOBUAIX BbINAJAOT U3 pac-
TBODA, yBJEKas BMecTe ¢ coOOH M OJMH K3 MOHOB 3JeKTpoauTa. B BHAY
CJOXHOCTH 3ITHX SIBJIEHUH, Mbl He OyaeMm BXOAMTb B PACCMOTPEHHE yKa-
33HHBIX BOMPOCOB, TAK KaK ONpPENEIEHHBH OTBET MOXHO [OJYYHTb JIHIIb
TOTJA, KOTJAa H3BECTHBI BCE yCJOBHS XO[Aa MPOMECCOB pacrnajga.

Haa HekOTOPHIMUH YACTHOCTAMM BONPOCA O pacnajge OPraHHueckoro
BellecTBa M ero ryMudHKanuM HaM IPUAETCS €lue OCTaHaBAHBATHLCA He
pa3 B jgajbHeHIIeM H3JNOXKEHHH, a Tenepb nepeijgeM K pacCMOTPEHHIO
BAHSHUA OHOJOTHYECKHX «aKTOPOB HA NPOUECCHI PASIOKEHHS OpraHuue-
CKMX OcTaTtkoB. Ha pasjoxeHnrn OpPraHHYecKHX BellecTB 0e3 ydacTHd Op-
raHU3MOB Mbl He OCTaHABJAHBaeMCd IOTOMY, YTO TaKOro ‘pojla NPOUECCH
HUYTOXHbl 10 CPABHEHHIO C OHOJOrHYeCKHMH !).

YuacTue WHBOTHBIX B nponeccax pa3aoXeHHs OpPraHnH4yeckKkvx OCTaTkoB

PasnooOpasHpie XUBOTHBIE, HACENAIOIHE [0YBYy, pololiyecs B Hel,
a moj4ac ¥ MUTAIIIHECH €10, NPOU3BOASAT OTYACTH MeXaHHUYECKY, a4 OT-
YaCTH M XMMHUYECKYK paboty. Ecau Obl POsib 3THX XHUBOTHBIX CBOAMUJIACH
TOJMBKO K DA3PLIXJICHHIO MQUYUBLHI H NEPEMEIIMBAHHUIO €€ YACTHIL, TO X B 3TOM
CiAyuae MX 3HAUe€HHE, B KayecTBe nouyBooOpa3oBartesieit, ObLIO OB Tpo-
MajaHo. Pasphixjende nouBhl, faeaas ee Oosnee JAOCTYNHOH Ans Bojbl H
BO3/yXa, BJeYeT 32 COOOH NOBHILIEHHE HHTEHCHMBHOCTH XMMHUYECKHX IpoO-
€CCOB, UTO B OCOOEHHOCTH CKa3blBAeTcs HA Npoleccax pPas3ioXKeHHd op-
raHHYeCKOTO BEIECTBA.

2KnuBOoTHOe HacesneHHe NoYB BeCbMa pasHooOpa3HO: 37eCh HAXOAATCH
M. NMO3BOHOYHLIC, KAKOBHl 3MEH, "ALUIePHIb, uyepenaxd, CYPKH, XOMSIKH,
CYCJIHKH, 3eMasHHE 3ailbl, C/Aenslllid, KPOThl, MHIIH K OeCrno3BOHOU-
nole: Protozoa?), yepsd (HemaToabl M A0KAEBHKH), pPakooOpa3Hble, MOJ-
JIIOCKW, MHOTOHOXKH (Scolopendra, lulus, Geophilus), Hacekombie W HX JH-
UMHKH. MeCTaMp XUBOTHBHE, H3CAAIOUIHE [TOYBY, CKOMASIOTCI B OOJbLIHMX

1) Kucrnopol Bo3lyxa, HECOMHEHHO, MOMET Bbi3blBATH NPOLECCHl PA3NONKEHHs, COJHEY -~
Hbili CBET TaKXe AeACTByeT pasaaralomHM 06pas3oM, no KpaliHe# Mepe, Ha ryMyc, uTO MAOKa-
abiBaercsd onniTaMt bepTtno u A H Ape (Compes Rendus, 114, 1892) n K o a1 u v B-
CKOToO.

) Cu. Goodey. F.. Ho B n k o B, M. biosrerenn I Bcepocc. Cbesna noysosenos
B Mockee. 1921: Mo 5; Kopeloff. N, Lint H C, and Coleman D. A Jonm,
Agric. Research, 1. V 1915; Koc h, P. Ibidem; Waksm an, S. A Soil Sciense, Vol [,
N 2 1916; Kopelofi N.oand Coleman, D. A Soil Sciense, vol. 1II, Ne 3 1917,
(paboTta coaepXHT CBOAKY HCCIeaoBauu#i noypeHHnX Protozoa); Y akimoff et Soplhie
Z é 1 ¢ n. Centralbl. f. Bakteriologie, Parasitenkunde etc. Bd. 63, 1924/25; Morris, H. M.
Annals of Applied Biology: Bd. IX, 1922, Boasmas pabora no uayuennio Protozoa segercs
Ha Potremcrenckod Onwit. CraHuue.

« Cm. 1axxe Fischer, H. Intern. Mitt. {. Bodenkunde. 1923, H. 5—6.
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KOJIMYECTBAX # MPOM3BOJISAT BECbMA SHAUMTENbHYI PabOTy, MECTaMH HX
CPaBHHUTEJbHO HEMHOTO M HX NOYBOOGDA30BATENbHAS JAEATENbHOCTH MAaJo
3aMeTHa cPejd JPYrux no4soo0pa3oBaTebHHIX NPOLECCOD.

Poromge Mo3BOHOUHBIE XKUBOTHBIE COBEPUIAIOT OTPOMHYI0 MeXaHuye-
ckylo paboty. [TpojgeanBas pasidyHOH IIHPHHBL M JUIMHBE! XOLbl H KaMephI
M BLIOPACHBasg 3€MJI0 HA TOBEPXHOCTb, OHH CHOCOOCTBYIOT PHIXJEHHIO
NOYBH M 06/eryaloT AOCTyn atMocdepHblM JesTensim B ray6uny. Ocra-
BJASS B HOPAX OCTATKH MHILH, H3BEPXKEHHS M CBOH TPYINH, OHH YBEJNHYH-
BAI0T KOJHYEeCTBO OPraHHUECKHX BEemIeCTB, M3 KOTOPBHIX MOXET CO3UAAThCH
NMOYBEeHHLH ryMycC. B nuuesapuTenbHOM Kanade TeX U3 HHUX, KOTOpPHE
[IHTAIOTCS PACTUTENBHBIMH OCTATKAMH, MOXET pA3JaraTbhCa (NP4 MOMOLULH
fakTepHaJbHBIX NPOUECCOB) 3HAUYMTENbHAR YACTH KJETUATKH. ‘

Pormomue wuBoTHhe crened esponeiickoir yacty CCCP nauunawor
NOHEMHOTrY BHIMUPATh, @ MECTAMHY JaXe M BbIMEPIH, 5,1aT10/aPsi MACCOBHIM
dcTpe6aeHHaM. 3TO B OCODEHHOCTH OTHOCHTCS K CYPKaM, 33 KOTODHIMH
OXOTHJICS W NPOMBIILJIEHHMK PaaH UX IUKYPOX M cana. [lo cBuaeTeabCTBY
nyteniectBeHHHKOB XVII u XVIII cronetust (Cmenuy, Bonaau u ap.),
pPyCCKHe cTend npexje Oblny Ype3BblYatHO OOraThl POIOIIUME MUABOTHLIMH,
B HekOTOpHX paioHax €IlIE HEAaBHO, & 4acCTbip JAO0 [OCAeAHErQ BPEMEHI
Ha6/11043710Ch OOH/IME POIUIUMX *XUBOTHBIX, OCOOEHHO CYCJIHMKOB.

ITo onucanuwo akaa. BepHaacxoro, B 6acceline p. HanaslHku
(6. HosomockoBckoro y. ObiBi. ExaTepnuocaaBckoit ry6.) ctens He npej-
CTABJSET [JAJKOH paBHHHbI, 4 BCIOAY IOKPHITA XOJMHKaMpy O0Jee MU
MeHe¢ MpaBUAbHOH (NonycdepuueckOll WAl OBaAbHOH) ¢opMbl. XOJMHKH
3aHUMAKT, B CPEIHEM, OKOJO /10 MOBEPXHOCTH CTeNnu, a MeCTAMH IMOJIO-
BMHA W JaXe TIOYTH BCS MOBEPXHOCTh 3aHATAa HMH. IJTO TOJLKO CPAaBHU-
TEJIHHO HOBBIE XOJIMMKH, a8 CTApbleé CriIa}uBAKTCH C TEUeHHeM BpeseHH #
CTAaHOBSITCH Mano 3aMmeTHbIMH. OHM 00pa30Banbl CYCAHKAMH H, BePOSATHO,
XOMSIKaMH.

[Tpu6ausutensusiit 06beM kKamAOH Hachnu pasen 1417 xy6. Bepu.,
a4 KOJUYECTBO BbIOPOIIEHHOH HA 1 KB. BEPITY 3eMJM COCTABJSET, B Cpel-
nem, 192 ky6. caxeHnu!?).

OcraB/eHHBI® HOPHI 3ACHLINAIOTCS BMOCJEACTBHY BBIOPOIUCHHBLIM Ma-
TeplaJoM, O/1aTogaps 4eMy B BEPTHKAJIBHOM Paspe3e [OYBbI MOMNKHO HAGJ0-
J1aTh 3aTeM, TAK HA3biBAeMHE, KPOTOBHUHH. Ha npucyrcTeie KpOTOBHH
B paspese YepHO3eMHBLIX NO4YB oOpaTus BHuMaHue B 1854 r. KunpuaHo B,
Hab/oaaBiud uX IHpu mocTtpoiike Kypckoro mocce. bosaee noapo6uoe
Ux ondcannke OblIO ciaenaHo B 1871 r. JleBaxkoOBCKHMM, KOTOpH# aail
UM W BCECTOpPOHHEe O0bACHEeHHeE,

Akan. 'enbMepcen, Takke HAGMIOAABMIUE KPOTOBHUHB, NHITAACHA
AATh 3TOMY SR/JICHUK MHOE TOJKOBAHME: OH PacCMaTP{BaJ UX, KaK 3anoJ-
HEHHbIE [MOYBOH XOJbl JPEBECHHIX KOPHEH HA TOM OCHOBAHHMY, YTO B HHUX
HAXOAM/IMCb HHOTAA APEBECHBbIC OCTATKH.

[Tpod. Jlok yuaeB, nocjie CBOMX NPOAO/KHUTENbHBIX HCC/EOBAHUI
B 001dacTH YepHO3EMa, KATErOPHUECKH BHICKA3ajdCH B I[0aL3Y B3Irasja
JleBakosckoro. CBou BBIBOAb HCCIeA0BaTe b QOPMYAMPOBaJ CAENY-
0IHM 006pasom:

1) Ilo cux mop ppeBecHble OCTATKM HAHJEHH B KPOTOBMHAX BCEro
JIBA-TPH Da3a ?); Ja W Te, KOHEUHO, MPHHAMIENKANH HeAaBHEMY NpPOIIIOMY,
TAK KaK KOpPE€Hb, DA3 HE OKaMeHeJ, HE NPOJEeXHT B 3eMnae, JOCTYIHBIN
JEHCTBHIO BOIbl H BO3/1yXa, H COTHH JeT.

2) Kax nokasanu ncenenoBauust KHNpHaHoOBa, cavoro akaa. [ e b-
MepCeHa W MOH, KPOTOBMHBl nonanaioTcss Ha raybure 9—10 p 14 ¢.

1) 06 ycTpoictBe Hop ¢M. CHA A HTbH € B. .
®) bap6or-ne-Mapuu Feasmepcen, Bopucsx Cu. loxygaes.
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JT0o Takde TOPH3OHTH, KyJa JpeBecHble KOPDHH OOBIKHOBEHHO HE npo-
HUKAIOT ).

3) U3 tex e HCTOUHHKOB H3BECTHO, YTO AMAMET) MHOIHX KPOTOBMH
Hepeaxo nocrturaer 1—1.0 ¢. 4 naxe Oosee, npy Yem TAKOBbIE KpPOTO-
BHHBI 6e3pasaHuyHO MONafaloTCH Ha BCEX TOPU30HTAX, M0 KpaHHed Mepe,
A0 rayOunsl 9 (PyT.,—O0O0CTOATENABCTBO, COBEPIIEHHO HECOBMECTHMOE CO
paragioM [enbMepCeHaA.

4) Haxonen, JpeBecHble KOPHH, 10C/E CrHUBAHHUS, OCTABSIT, KOHEUHO,
TONBKO HUUYTOXKHEHIIYIO YaCTh CBOEro NpeXHero Beca H 06bena. Cnpa-
mIMBaeTcd, '€ e B3siThb TO BelleCTBO, KOTOpPOe 3aMOJHSIET Tenepb Kpo-
TOBHHLL. Beab cycaMx u ApyTrHe KONAIIME MXHUBOTHHE NPeJBAPUTEILHO
CaMH BblOpAachIBAIOT HA NOBEPXHOCTb 3eMJI0 (UepPHO3eM M TIOACTHJAIOLLY IO
Ero NOPOLY), KOTOPOi, rJaaBHBIM 00Pa3oM, U 3achinalTcs UX Xonbl. Huuero
nofo6HOro y pacTeHuH HeT. MblcauMO, NMpaBaa, 4TO KOPHEBbIe XOAH H
HODBl XHBOTHBIX CO BPEMEHEM MOTyT YHHYTOXHTHCA uepe3 MeAJeHHOoe
paciiMpeHde HUX CTEHOK, WMJH dYepe3 OBICTpbie 00Bakbl COCENHEH MAacCCH,
HO TOrJa He OCTaJ0Ch Obl OT HUX U CJeJA,—TOr/a He OLlI0 OBl ¥ KPOTOBHH.

K s1umMm COOﬁpaH{EHHHM IHokyuaes mnpubaBiser eule, u4to Ku-
MPUSIHOBHIM ObJM BHAHZEHH B KpoToBHHAX KypcKo#r ry6. ckeners
Arctomys bobac, Spalax typhlus u Meles Stor.

Mgl cunTaem HeoOXOAHMMBIM NOCBSTHTH BONPOCYy O KPOTOBHHAX TaK
‘MHOro mecta B BMAay TOro, uro eme B 1902 r, TanuneB M Onsa cpe-
7aHa MONBITKA BHOBbL BePHYTBHCH K B3TAsAaM [enbMepceHa M HA ITHX
B3TASAAX OTUACTH OOOCHO3aTh M pelleHHe GoJee 0bllero BONPOCA O TOM,
OHJIM 1 HAIIM Y4€PHO3EMHBbIE CTend UCKOHHM O6e3secHbl, WM OHHM IOKDBIB-
JUChH 7iecaMM, noaxe ucrpebnenuniMy yesoBekoM. Ilpaspa, nonwmtka T a-
1M EeB a B 5TOM HAanpamsJeHHWH OKAa3adJjach HEYHAuHoO{, U Te oOpasoBaHHA,
KOTOpBIe OH MEPBOHAYANBLHO CKJOHEH Obll CYHTAaTb 3aCHIMAHHLIMH XOIAMH
APEBECHBIX KOpHEH, caMm xe, nocsae copMecTHoH axkckypcun ¢ Cyka U e-
8 Bl M, NOJKeH OBLI NMPU3HATD HOPAMH POIOHIMX KUBOTHBIX.

M3 6ecno3BoHOYHBIX XHUBOTHHIX OCOGEHHOe BHMMaHHe oOpamlaiud na
ce0s poxaesbie UePBM, 3HAYEHHE KOTOPHIX B npomeccax nouysooOpasosa-
HUS Oblio ocobenHo oTmeuweHo Jl a p B M H O M. JloxKaeBble uepBd, 0O
MHEHHIO BEJHKOTO YUYEHOTO, Urpaan 60Je€ BUIHY POJb B HCTOPUHU 3EMIH,
yeM MOXKHO JyMaTh HA NEPBHH B3rvga. [IouTH BO BCeX BJaxHBIX CTPaHIX
OHH 4pe3BbIYAHHO MHOrOYMCJACHHBH H OOGMALAI0T, N0 CPABHEHHUIO CO CBOEH
BEJHYMHOM, 3HAYUTENbHOH cHJOH. Bo MHOrMX 4acTgsx AHIJMH, HA KAXJAOM
AKDe MOBEPXHOCTH, €XKEroJAH0 NPOXOAUT uepe3 ux Teao 10 TOHH 3eMJH,
TdK 4YTO B TEUEHHE MHOTHMX JIET BeCh MOBEPXHOCTHHIH CJOH 3eMJH [OpPO-
NyCKAeTCS uepe3 WX MHUEBAPUTENbHBIN annapar. TaxkuMm 06pa30M, 4aCTHIIbL
[[OYBb! NOCTOSHHO NMepeMelanTcd, 6sarolaps yeMy AEHCTBHIO YIVIEKHCIOTH!
M TYMHHOBHX KHCJOT MOJBEPralTCcs BCe HOBBle W HOBHE caou. O6paso-
BAHHE KHMCJOT TyMyca YCKOpsieTCs, 0aarojaps nepeBapHBaHHUIO YEPBIMH
IOy PA3JIOXKEHHHX OPraHMYeCKUX OCTATKOB. B cuay 3TOro MOBHIWIAETCH
3HEePrus XUMUYECKOro Pa3JoKeHUsT MUHEDA/IbHbIX COCTABHbIX UaCTEH [OYBHI.
B myckynuctom xenyake uepBd, rie MeJKHe KAMEWKH AeHCTBYIOT, Kak
KEPHOBA, MPOUCXOAUT U MEXaHMUECKOE u3MeapueHue 0oJsee MATKHX vacTelt
nopoj. [Togo6Ho XopolueMy CafOBHHKY, 4ePBH, Pa3pelxydd NOYBY, MOAro-
TOBJSIIOT €e NS pacTeHUuH, YBEIUYUBAs €C¢ BaaroeMKoCTb, NOTJIOTHTEJb-
HYI0 CMocoOHOCTL M M.

M3gepxenust uepBeit Jerko nepeMeIaoTcs Aaxe N0 CAa6bIM CKJIO-
HAM NOJ BJIHSHHEM BOAbl M BETPa, W TAKHM NYTE€M MOTYT HAaKOMIATHCS
3HAYMTEAbHBlE MacChl B jposuHax. Hakowew, BCe 3Th Maccel, rnomanas

N [To xpakHell Mepe CKOIbKO-HUOYAbL Kpynuhe kKopHd. CMm. 110 3Tomy Bonpocy pabory
Cykauesna
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B peuHbie GaccefiHbl, YHOCATCS B MOPS H, TaKHM 00pasoM, ydaCTBYIOT
B 00pa30oBaHHH AEAbT, NPHUOPEXKHHIX MOPCKUX HAHOCOB. B Buay Bcero cxa-
3aHHoro, /I a p B ¥ H nosaraet, 4To TEPMHH MU BOTHA4 I04YBa Topasao
60JblIe COOTBETCTBYET AeHCTBUTENbHOCTH, YeM OOIMeNDPHHATOE HA3BAHHE
pacTuTenbHasg NOYBa.

Pa6ora Jla pB ¥ H a Bhi3pasa HUHTepeC K H3YUYEHHIO JEATENbHOCTH
JOX/AEBbIX YepPBeH, XOTs 3THM BOMPOCOM 3aHHMAJHCh M paunbiie, B To ke
BPEMA IIHPOKHe 0000meHHs aBTOPAa BCTPETH/IM W MHOrO BO3DaXeHH#H '),

YuacTue uepneit B npoueccax nNousoo6pa3oBaHus He MOLIEKHUT CNOPY,
MeCTaMM 3TO yuyaCTHe CTAHOBHTCH BeCbMa 3aMETHbIM, HO BCE e Heco-
MHEHHO, YTO [JapBHUH OEPEOUEHH] POJb 3THX XKHUBOTHBIX,

Tem ke Bonpocom aauumanucs [ensed, Mwaaep, Boabuu,
Avemuns, Aupu u jap.

[ e H3en onpepensn NOTeP0 NPU NPOKATHBAHHK B HKCKPEMEHTAX
uepBs, CPABHHMBASL €€ C TAKOBOW XK€ MNec4aHol noanousbl. Jlanusie noay-
YANUCh CIeAYIOUIHE:

[lecuanast noamousa . . . . . . . . . . . . L
JKCKpeMeHTH € NOBEepXH. 3eMaAH . . . . . . . 3,33%
, ® 3 X040B . . . . . . . . . .436—-5,00
” M3 KHIIedHiKa 4epsd . . . . . 9,0

BoapacTanue notepu npH NpoKANHBAHHM B 3KCKPeMEHTax o6ycno-
BAXBAETCS, MO NPEHMYIIECTBY, HAKOMIEHHEM OPraHuuecKoro BellecTsd.

[Tomumo HabmogeHuit B npupoje, I'eH3eH mnpoussen enle ONLT
C AOXJAEBHIMH uepBaMH. OH NOMECTHJ B COCYJA, HANMOJHERHbLIA HA 1,0 pyTa
necKoM ¥ uMeBIIMH 1,5 ¢. B aAuMameTpe, ABYX 4epBeH, 2 HA IIOBEPXHOCTH
NecKa MOJOKHJ cJ10H JucTheB. Bckope nHcThS OblM 3aTalleHBl YepBAMH
B HX XOAbl A0 rAy6uHbl 3 m0HMOB, a MO UCTEUEHHH b Heje/b HA NOBepX-
HOCTH HAKOMHMJICH CJOH 3KCKPEMEHTOB 0 CAHTHMETPA TOJIIHHOM.

Y3 stux HaOAKIeHHH BHJHO, 4YTO MOXKJAEBBIE 4ePBH CNOCOBCTBYIOT
00pa30oBaHuI0 rymyca, co6upas DACTHTENbHBIE OCTATKH K YCKOPSsL npo-
ecch MX npespamenuil. Te ke 3akawoueHus [enaloTcd M B padore aart-
CKOro yueHoro Mioaaepa, KOTOPHH, Moao6HO JlapBUHY, OTBOAMT
CAMIIKOM OOJIBIUYIO POsib AedTeNbHOCTH uepBelt (M Hacexkomblx). Be3ane,
rie noysBa peiXJia, roBOpPpHT Mg e p, M OPraHUuYecKUd MaTepuan
H3MeabyeH A0 KpanHeH CTeneHH, OH HOCHT XapaKTep MXHBOTHLIX 3KCKpe-
MEHTOB, NPUHALNEKANIHX, [JABHLIM 00pd3oM, HOXIEBHM YyepBaM, d OT-
YaCTH ¥ HacekomblM. M0 € p CTAaBUT Jaxe, 10 HEKOTOPOH CTEMNeHH,
B CBfI3b pACTUTENbLHOCTH OYKOBHIX JIECOB C JEATENbHOCTBIO JOMIAEBHLIX
yepses.

OTMmeTdM jazee ONBITH € JOXK/AEBHIMH UYePBAMH, NOCTABJEHHbIE
B.os p HH ¢ uenbw penidTh BONPOC, KAKHE M3MeHCHHS BBI3BIBAIOT UEPBH
B MOYBAX M NOCKOJIbKY 3TH H3MEHEHHUS CIOCOOHBI OTPaXaThCs Ha pOCTe
H Da3BUTHM KYJIbTYPHHX paCTeHHH. Yxe a priori HyXHo 6blI0 LONYCTHTb,
FTOBOPHT B 0 a1 b H ¥, yTO OpraHHYecKue BeIIeCTBAa, MPOias uyepe3 mnHie-
BAPUTE/NbHBIH KaHaJ YePBs, MU3MEHATCH B 3HAYMTENbHOH CTeNeHH, TAK KaK
BEIJE/ISI€MAS] B HEM XXHAKOCTb HMEeT TOT K€ XapAKTep, uyTO M CeKpeT Noj-
KeNyJ0uUHOM )KeJe3bl BHICHIMX H(HBOTHBIX, a, CJAEJIOBATEJBHO, CnocobHa
3MYJIbCUPOBATH XKHPBl, PACTBOPATH O€JKH, NPEBPAIATL KpPaxMasa B caxap
M JIeHCTBOBaTh HA KAeTYaTKy. [J03TOMY MOXHO OblJIO -0XHAATb, 4TO MPO-
LeAnIMe yepes NUIEBAPUTENbHBIH KaHAJ YEPBA OPraHHYECKHe BELIeCTBa
Jerve 6y11yT paszararbcs, 4eM /0 HpOXO}KILEHHH

)CM Borggreve, Woliny, Hoxyuaes.



OnuTel BoO b HHU ¢ NouBaMH, 3aCeeHHBIMH UEPBSIMH B Tey€HHe O Me-
CsLeB, ¥ NOYBAMH, CBOGOAHBIMH OT YepBei, MOKA3a/MH, YTO NEPBhIe, B3ATHIE
B OJIMHAKOBHIX KOJIHUECTBAX CO BTOPBIMH, BbiAeAAT 60ablue YTAECKKCAOTHI.

Undposble 1aHHBIE TAKOBBHI:
B 1000 o6bem. nouseH. Bosayxa cofepwutcss CO,

Onwmt [ Onwmt I
TlouBa INouBa TlouBa INousa
c 4epBAMH Ge3 uepBell ¢ uepBaMH 6e3 uyepBeil
A, C 7—16 Hoabps (M3 8 onslTOB) . . . 9,43 3.88 ° 8,04 3,08
B C 928 Hos6pst (13 9 onwiToB) . . . 3,07 2,52 5,61 1,90

B mpyrux ero onsiTax CKasaJoCh BJHSIHHE KU3HEHESATENbLHOCTH uep-
Beii HAa pacTBOPUMOCTb MHHEPaJbHbIX BeIEeCTB MOuYBH B BOojge. Menee
ONpefeeHHbIE pEe3yAbTaThl MOJAYYHIMCh MO OTHOUIEHHIO K COENHHEeHHSM

a30Ta.
JlanHple BoJbHH no 3THM BONPOCaM CBeAEHb B HMIXEC/AENY Ul

Tabadge:

- Amuuax A30TH. PacTBopumnbie
b 0 kucx.  Asor B dopme MHHepaiALH.
/o oy NH; HNO; Cymma  BewecTtsa
A. Tlousa ¢ yepssavni. . . . 0,0200 0,0850 001647 0,02204 0,03851 0,08672
, Gesuepmet . . . 00036 00,1144 000285 0,02966 0,03251 0,03267
B. llousa ¢ weppsmu . . . . 0,0140 0,0250  0,01147  0,00648 0,01795 0,15338
, Ge3 wepsen . . . 0,0060 00440 0,00494 0,01141 0,01635 0,03562

- Hakouen, no oTHOWeHHIO K (U3HYECKUM CBOHCTBAM, ONLTH BoabHH
NPUBENH K CJAAYIOIHM pe3ynabTaTaM: Onarofaps XU3HeAeaTeNbHOCTH dep-
BeH yBenuunBaeTcs 00beM MouBbl HACYET YBEJHYEHHS TNPOMEKYTKOB Me-
Ky 4acTHuamud Ha 27,5%o, noHHkaercs BsaaroeMkocToh ¢ 48,13 mo 28,699,
(B NMPOTHBONONOKHOCTH BHBOJAAM [l @ p B H H ) W NOBBHIIUAETCA BO3AYX0EM-
KocTh B 2,5 pasa. [locnegHue H3MeHeHHS CNoCOOCTBYIOT 06oJsee JerKOMY
INIDOHUKAHUIO BOJBl ¥ BO3AyXa B rayOHHY, uTO, B CBOIO oOuepenn, obJger-
YaeT NpoueccHl XUMHUECKHX INPEBpPAUIeHHH KAaK OpraHudeCcKdX, TAK H MH-
HepaJbHbIX COCTABHBIX 4acTel MOYBHI.

baaronpusitHoe u3MeHeHue PU3HUECKUX U XUMHUCCKHX CBOHCTB MOYBHI
JAOJ/IKHO BBEIFOJHO OTPA3UThCS HA pA3BHTUM paCTeHHMH, 4TO M MNOATBep-
MIAETCA KYJbTYPHHIMH ONblTaMk Boabuu u Jbemuag, a oTuactd o
HabnwoxeHusMH eTe © BHCONKOT O HaJL POCTOM W DA3BUTHEM KODHEH
pacTeHHH. -

Buoicouxkp i HabGawopan ne9TeJbHOCTb 4YepBeH HAa YePHO3EMHbIX
nouyBax B Benuxo-Anamone. 31ecbh 0coO0eHHO BBIARAAIOTCH KPYIHHE JO-
xaesvie uepBi—Dendrobaena (Allobophora) mariupoliensis. B Bepxnux
TOPH30HTAX NMOYBH XOAH HX MAYT [0 BCE@M HANpABJAEHHAM, Pa3pbiXJfsl
NMOYBY HA LeJWHE H CTapoil 3aieXu. B HMXKHHX TOPHU30OHTAX TOYBHEI H
B MaTepHHCKOH Mopoje, rie OHH OBIIM NPOCJALIKEHB MECTAMM JO Ty OUHBI
8 MEeTpOB, OHH HIYT BepPTHKAaJbHO, CJErka u3puBasch. Ha rtakyw raybuny,
OJHAKO, XOAHM MAYT AKHIWL TaM, rjge Habmoxaercs raybokoe 3aJjerasue
IPDYHTOBHX BOJX, B NPOTHBHOM CJyuya€ OHH ONYCKAWOTCH JHUIbL 0 rOpH-
30HTA, Ky/ada AOCTHraeT BeCeHHHH moxbeM rPyHToBHiX BojA. Ha paspesax
XOIbl yepBel UeNHKOM HJH OTYacTH 3anOJiHEeHBl 4JepHOH MACCOoH, mpen-
CTaBJANENR YACTHIO M3BEDXEHHS CAMHX 4yepBeH, 4acTbhi0 MarepHals, no-
NMapMIHH cBepxy MexaHuueckum nyrtem. CTeHkn X008 00MasaHbl TaKxke,
KAK 4ePHOM WTYKATYPKOH, H3BEDXKEHUAMM; OOMA3Ka, NMOBUAMUMOMY, Npeno-
XpaHsieT XoAbH OT 3aTekaHHWs Bojabl. O KOJMuecTBE XOJ0B Ha MJIOIIANH
1 xB. MeTpa MOXHO CYAHTb [0 NAHHBIM HHXecnaeAyumed Tabauuku:
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Bcex sicuo samer- Ma aux co cso- C npoxomdulHMu

[ay6HHBL HBIX XOIOB GOAH. OTBEPCT. N0 HHM KODHHAMI
1 merp . .. .. ... .02 100 80
2, B A 150 . 9)
3 ., . 350 . 170 75
4, . 320 150 30
5 . . . .....240 110 35
65 T L+ 4 60 15
7 . . 130 30 5

b . 110 15 : 1

Dendrobaena mariupoliensis HHKOrRXa HE€ BBIHOCHT HK3BCDKEHHH Ha
JAHEBHYIO [OBEDXHOCTb, & OCTABJSET HX BHYTPH XOA0B, MO Goublued ya-
CTH B Npe[enax NOBEPXHOCTHOTO OPH30HTA MOuBHl, rae BmecTe ¢ Dendro-
baena HaXOAHTCS Macca H APYrdx BHAOB Aoxjaesukos (Allobophora Gor-
dejeifi, rosea, foetida). IlocregHue porOT HErMYHGOKHE X0 ¢ PACIIUPEHHSAMU
Ha KOHIle, I'Je 3areM OOpasyloTCs CEeKPeUHH yraekucaod wuisectd. [lo
X0JaM yepsei Jerko ¥ Ha OoAbLIY0 T1yOHHY NPOHHKAIOT KOPHHU PACTEHHH.

[To BeIYHC/AeHUSIM A H p M, KPyNHbIE YEePBH HA OJHOM TEKTApe MOYBHI
B Teuenue 10 wMecsueR wuctpebasior 250 KHAOrPaMMOB OpraHHYECKHX
OCTATKOB, T. €. okon0 0,1 exeromHcro npupocTa MEPTBOro INOKPOBA,
eCTH Ke TPUCOeTHHHTbL CI0Jd AEATENbHOCTb MEJKHX UepBed # JIPYrHx
8ecrno3BOHOYHLIX, TO, BEPOSiTHO, Apo6p aTa noBulcuTes a0 0,2 uam jgaxe
no 0,25.

[Tpusenem, HaKOHEL, Pe3yAbTaThl ONHTOB D serre, HCCAEA0BABILETO
napaj/ejabHO MOYBY H SKCKPEMEHTH KHWBIIMX B Helt uepseii. [Ipusoaumuie
HHXE UUPPBI OTHOCATCA K 1 KHJIOID. TIOUBHI.

ffoura JKCKPEMEeHThI
Becero azota . . . . . . .. .., 29%rp. 2,52 rp.
NsBoeuwge NHy . . . . . . . .. 238 3,900
" ., HNO;. .. .. .. .. 071 3.80
P,O; pactBop. B HNO; . . . . . 236 2,51
. » B 200 auMoH. k-Te . 28,5%0 34,66 o
K,O Bcero Co. 21,26 21,06
. B DacTBODE AMMOH. K-Tbi . . 1,66". 1,200%
CaQ (8 HNOg . . . . . . . . . 1143 11.80
CaCOg . . . . . . . .. . .. 446 6,79

Bce nepeuucnenHbie HaOJIOAeHHSE M ONBITH AOCTATOYHO XOPOLIG
H/UTIOCTPUPYIOT JEATeNbHOCTb AOMXKIEBLX uepBedl B yMepeHHBIX KJHMAaTH-
YECKHUX LIMPOTAX }). '

Hccnenorauna Keanepa gawor npeacrasieHue o pafore Tponuye-
ckux uepsed. Oco6eHHO MHTEpEeCHH AaHHBIE, KAacawIHecs HOBOTO BUJA,
Ha3BaHHoro aBTtopoM Geophagus Darvini. 3T0T orpomibi#i uyepBb Mana-
racKapa, RZOCTHrAWilUA MeTpa M Gojee B ANHHY M 2 CAHTHM. B TOJILIHHY,
AHUBET TaK e, KaKk H OOJNBIIHHCTRO HAIIMX NOXKAEBBLIX UepBeil, npoaenbi-
Basl MMOJA3E€MHBIE XOJbl, 3aTACKHBAS B HHX JHCTbSA, BETBH U LEJbIe pacTe-
HUSl. JKCKPEMEHTHl 3TOTO 4yepBl B CYXOM COCTOSIHMM JOCTHUTalT IOpoH
seca B 300 rp. Ilo souncaenuam Keannepa, obbem 3eMad, BuGPACH-
BaeMblil exerofino Geophagus‘aMu, H3MepseTcs NOJAYTOPAa MHJJIKAP1aMM
KyOUY. MeTpOB.

Kpome uepselt, H3MENhYEHUEM DACTHTENBbHLIX OCTATKOB 3aHUMATCS
W Apyrue 0ecrno3BOHOYHHE XHMBOTHeIE. B pab6ore KocrToiueBa usyua-
JI0Ch, MEMAY NMPOYMUM, BAHAHHE NEPETAUMBAHUS HUBOTHBIMH DACTHTEIbHBLIX

1) Cu. 1ake Russel, Ed. J.
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OCTAaTKOB Ha IHEPIHIO Pa3/OXKeHus NocaeAHHX. B ero onbitax Hab.aoxa-
Jack AeATeNbHOCTH uepBel, MmHOroHowek (Julus terrestris) u JHUHHOK
Sciara; B KaueCTBe ONBITHOTO MATEpHANA CAYKHAA JHCTBA DPA3MHUYHBIX
JpEBECHLIX NMOPOA H KOBHABL, B pe3dyabrarte 0Kasanocb, YTO Neperayu-
BAHHE MHOIOHOXKAMH M JHYHMHKAMH OKA3HIBA€T OYEHb MaJoe BJMsIHHE Ha
1anpHedmui xon pasaoxenusi, OnHAaKo, 3TOMY BHBOLY €1Ba JAH MOXHO
J14Th OO0llee 3HAYEHHEe, TAK KAK A ONLITOB YNOTPeOAANHChL MEJAKHE, 13
IIPUTOM €Il Jerko pa3/aralmuecs pPaCTHTENbHbIE OCTATKH, &, KaK H3-
BECTHO, HEKOTOpHE KHBOTHBLIE NEepeTauHBaloT HHOTrAA LEabIE JAPEBCCHHIC
CTBOJIbI, npeBpamas ux B Tpyxy. [lo HabawoaeHusm Kenanepa, wmnoro-
Hoxxkkd Julus corallinus, scrpevawmuecs B GoabLIMX KOJAYECTBAX HA
0. 0. CoenuHenns, 06beNaOT HE TOJNbKO OMNABLIHE JHCTbSi, HO M CTBOJBI
CBAJMBLIMXCHA JAEPEBLEB H YA0OPAIOT MNOYBY CBOMMH 3KCKDEMEHTAMH H
COPOMICHHBIME KOXHI[AMH.

M3 knacca vacexkoMblx 0co60e BHHMAHHEG HCCAeL0BaTeaeiH oépamanu
MypPaBbH. ¥ Hac HaGJIOAEHHUS HaJ MypaBbsiMH Owlid TpoH3Benensl [ o p-
AATHHBIM, BeicouxkuMm, [opreesnm u Jlumo, B 3an. Espone (by-
koBUHe) —['pabGepom (cm. lhering), B DBpasuaud—Ilheringiom,
Branner‘om, B 0. Apcrpaaun—I aaxkke, B Appuxe (KamepyH)—Ilac-
capre u ancom Meitepom!) u ua Manarackape—Keananepowm?).

Habaronenuss [opasruda OTHOCATCHA K OKpecTHOoCTaAM KpacHo-
ypumcka. K cesepy or ropona, Ha Gepery p. Ydbl, HaXOAMTCH PAaBHHHA,
KOTOpast Ha 3amaje OTPAHHYEHA UENbI0 HM3BECTKOBLIX XOJMOB. Bca pas-
HHHA TMOKPLITA THICAYAMH MEAKHX XOJIMHKOB, CICIAHHBIX MYPaBbiIMH
(Lasius niger, L. flavus, Formica fusca). Kamuas kyuka npeacrasaser
HH3KHH OBAJbHBIH XOJIMHK, C pacTVUIMMH Ha HEM HECKOJbKHMH TpasaMmu.
Iluamerp ocuoBanus xonamuka—21,4 jmgoiiMa, Buicora—5 a. B6au3u xou-
¥YHKA3, HA €ro MNOBePXHOCTH, HAXOAATCS KYCOUKH TEMHOOYpPOTro CYIJ/HHKA,
NPOHCXOAAIEro M3 6osee rnyboKUx FOPH30OHTOB MOuBbl. IlpH packanbi-
BAHWH XOJMHKA, JONATa JerKO MAET B BEPXHWE CJOM MNO4BH, OGiaaromaps
MHOT'OUMCJAEHHBIM XOJAM MypasbHHOIO xuauma. Haxonswuecs #Ha nosepx-
HOCTH KY4M 4YAaCTHIBI IIOYBBI COCTOAT M3 TOFO K€ MaTepHana, UYTO H
BEPXHHE TOPH30HTH HETPOHYTOH MOYBE NAHHOW MECTHOCTH, HO YTPAYHUBAOT
PHPOJHYI0 TPyDO3ePHHUCTYIO CTPYKTYPY. [loa3emMHas 4acTe MypPaBbHHOTO
AHUMHIIA COCTOHT H3 OypoBaTo-uepHOH IVIMHBL. Bce xuJuvule npepcra-
BJAETCA, TAKHM 00pa3oM, B BHIe OBAJBHOIO JBOMHOIO KOHYCa, HMEIOLIETO
B CBO€J# noxsemHO# yactH o6bem B 873 ky6. mioiima. Ha xaxapie 100 Ks.
CaX. NOBEPXHOCTA NPUXOAUTCH OKONO 40 XOJMHKOB, Ha KBajpaTH. BEp-
cty—100.000, ¢ o6bemMom B 149 kybuu. CcameH.

JleﬂTeanOCTb L. niger u L. flavus npeumMyuieCTseHHO 3aMe4aercs
H8 CYXHX JIyrax CEBEPHBIX MECTHOCTEH, HO Te XK€ MypaBbH N0NafaloTCH
M Ha 3anuBHHIX syrax. Ha iwore TobGoabCcko# ry6. FopasirdH BCTpeTHA
HX HA MOKDHIX COJJOHyakax. [1o ero xe NaHHbIM, Hd YEPHO3eMaX MYPaBbH,
CTPOIOLIHE KOHYcooOpa3Hble I'He3fa, pPeikH; 3AeChb npeobaanawT MHHEPHI,
KaKk Hanpumep, Myrmecocystus. Ha KalWTAHOBBIX MOuUBAX 3TH [OC/IEIHHE
HIPAOT YHKE TJAABHYIO POJb.

[lo nabmwonenuam Broicoukoro B Beauko-AHazone H3 BCex BTOPO-
CTEIEHHBIX 3EMJIEPOEB HAUOOJBIIEH AJHHBI XOIBl POKOT HEKOTOPLIE BHIb!
MypaBbeB. XOAbl UMEIOT BWJ U3BHJMCTHIX BEPTHKANbLHBLIX KaHAJAO0B C 0BAaJb-
HbIM CEUEHHEM, NPOXOJALIMX 4Ye€pe3d psj pPACNOJOXEHHBIX HA HMX MNYTH
FTOPH30HTANBHBIX, CHJIBHO PACIIHPEHHbIX Kamep. Haa BXOAHBIM OTBEPCTHEM
HAXOIHTC HeOOABbIIOH XOJMHK, CAOXKEHHBIH MEJKO3€DHHCTOH MacCo#,,

) Cm. Sicvers u. Halin, Afrika, 2 Aufl. 1601, 5, 169.

i 1()07Cv1 Pyascxufi. Mypasbu Poccun, 4. {I, Tp. O6ut Ect, npe Kasan. Yuus. 1. XI
B. - )
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C BODOHXOH nocpeaune. B DepasitckoM KyJbTypPHOM CTelHOM JeCHHYe-
CTBe, MO JAHHBIM TOrO-XKE€ HCCAeN0BATE/A, B H300HAHH XHUBYT KPYNHble
YepHble MypPaBbH, XOAB KOTOPHIX C rOPH30HTANbHLIMH KaMEPaMH Ipocie-
AHEHBl 10 TAyOMHBl 3 MeTpPOB, NPH 4eM Ha 3TOH T/AYOMHE XOAbl elue He
oko#¥u.1Hchb. [To nuM, KaKk W o xomam dYepBel, NPOXOASAT KOpHH pacTe-
Huil, HO, MoMNajnas B TOPH30HTAJbHBIE KAaMEpH, OHHM YaCTO COMBAKTCA
C NyTH, ¢ TPYAOM BHEADPHACH B CHJOIIHOH MEPTeJHCTBIH CYTJIHHOK.
HuarepecHsle ganHBIE O JNEATeNLHOCTH Mypasbes B CaparOBCkoOH ry0.
onyoiukonsadsl fopaeesom U Jdumo. HabmogeHdss OTHOCATCH 4aCTbIO
K TEM Xe pojaM W BHAAM, pabora KOTOPHIX onMcada NopAsrMHHM,
YaCThIO K JAPYTHM pOAAM, BHIODACHIBAONIMM HA [IOBEPXHOCTb JHIIbL MeJ-
KHE€ KYUKH 3eMJIH. ,
MypaBbHHBIE XOJMHMKH OBIIM HaWJAEHB, IO INPEUMYILECTBY, Cpeau
COJIOHYAKOB a//I0BHAJbHBIX JOJHH B Pa3JH4HBIX ye3nax rybepHuu. Cpen-
HHH 0ObeM XOJMHKA COCTARJASET OKOJO !j10 Ky6. MeTpa, NpU yem Ha
100 xB. MeTpoB NMpUXOAUTCH 25 TAKHX XO4MuKOB. OTCo01a HA [ECATHHY
00'be€M HACBHINAHHON MYPAaBbAMU 3eMJHM jocTHraer 261,5 xy6. m., 4yTo npH
PABHOMEDHOM pacnpeleneHdsd MO MOBEPXHOCTH JECATHHH COCTABHJO Obl
crod B 3 cM. MOWHOCTbIO. [lpyrve poabl MypasbeB, HE NpHypOUYHBa-
IOIHECT K KaKHM-THO0 onpefe/eHHLIM M0YBaM, 4 HACeSIOIHUe Pa3HOPOA-
HBIE, CKOJAbKO-HUOYAhL CBA3HLIE, NMOYBLl, HaHAEHH ObliY B KaMBILIHHCKOM
v CranHurpaackoM y.y. Itu wmypasbu (Tetramorium caespitum L. wu
Myrmecocystus cursor Fous. (var. caspius Ruzsky) powoT Hopel M BhIODA-
CHIBAXOT TIPH 3TOM HA IOBEPXHOCTb JHIIb HeOOJbIIHE KY4YKH 3€MIH,
B CpeXHEM Jdioulde Ha [AeCATHHY BeC Okoao 68 nymos. Ilpunumas so
BHHMAHHE, 4TO Haubo/bluasi TyOHHA MYpPaBEHHHKOB HE IPEBOCXOAUT
15 ¢M., NPUXOAUTCH CYHTATH, YTO XKAW/IHH pa3 MypaBbH BboOPAaCcHBANT
1,3%/, noysbl, MU HacenseMod. Tak KaKk Takoe BbiOPachIBaAHHE NPOULXO-
JIHT TI0C/JA€ KaXJAOTO J0XKAH, TO, CUHUTAsS, 4TO MYpABLH 3aHUMANOTCA 3TOH
pa6oro#t 10 pa3 B rony, NpHieM K BBIBOAY, uTO 3a 8—10 ner Bech no-
BEDXHOCTHBIH CJ/I0K NMOYBH OyjeT nepeBepHYT. Te xe MypaBbH 3aT4CKH-
BAI0T B CBOH HOPKH 3€pHA IIUEHULBl, OTYACTH pxHU. Tlo npubausutesbHoMy
nojcueTy KOJAHYECTBO BTHX 3epeH Ha JecATHHY jpocturaer 3 n. 17 ¢.1).
Tponuueckue MypaBbu 3a4acTyio NpOU3BOAAT OGoJiee TPAHAMO3HYIO
paboTy, ueM MypaBbM HALI¥X WHPOT. B oxpectHocTax Rio Sinos (bpa-
3UJIMS), TAE NIOJ TOBEPXHOCTHHIMH ME€CKAMH HODPMAJbHO JeKAaT KPacHbIC
rJuHb, Jhering'y npHiugocs MecTaMd HabmonaTe HaJderdHue TJAHHH Ha
neckd caoeMm A0 1 penummerpa. BHUMaTenbHO HCCAenysi MECTHOCTD,
Jhering npumen K 3ax/OUeHHIO, YTO NEepeMeleHHe CA0eB IPOU3BOLUTCS
MypaebaMd (Atta cephalotes), koTopble COOHPAIOT BMecTe C TeM B CBOHM
WHJHMILA JHCTbSi, TPaBY, KyCOUKH AE€PEBLEB W Ip.
B cyxux o6sacTsaX NOATPONHYECKHMX 30H MypaBbH TAKKE Y4acCTBYIOT
M B Da3pbIXJEHHH TNOuBbl, H B 00pa3zosanHud rymyca ([[aaxe).
Hadnoneaua JIumo oTHOCATCH K pabore TepMrToB B TypkecraHe.
(l'ononHas crens). 3mech TEPMHTH CTPOSIT HEGOMbUIHE XOJAMUKH B 8—12 cMm.
BHICOTOH. DTH XOJMHKH, NP BHUMATENLHOM HAGMIOLEHHH, BBHIAEJSIIOTCS
JYYLIHM POCTOM H B TO Xe BpeMsi OOJblUIeR H3PEeMEHHOCTbIO PACTHTE/ND-
HOCTH. YacTo HA HMX MOXHO BHAETh XOPOWO pa3BUBAIOIIMeCsH COJQHYA-
Kosble pactenuss (Halocharis hispida, Salsola crassa, S. lanata). Macca
TEPMUTHHKOB HMeeT 6os€e 3HAYMTEJbHYIO NOPO3HOCTb, 4€M II0YBH OKPY-
MAOUIMX KX Y4aCTKOB, BCJEACTBHE 4YEro BJArOEMKOCTb €€ yMeHbIUAeTcs.
TemnepaTypa TepMUTHHKA HECKOJbLKO MOBBIIIEHA O CPABHEHHIO C COCEJ-

1) O xumHyecKolt pa6oTe MypaBbeB, B CBA3M C BbIAEJICHHEM HMH MYPABbHHOH KHCIOTHI,
AAHHBLIX MaJjo, cM. Vadasz, M. L.
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HEMH YyuaCTKaMH. Macca TepMHTHHKA oGoranieHa COJMSMH W COJLEPHHT
MOBHIIEHHOE KOJHMYECTBO [yMyca.

[Tpu HCkycCTBEHHOM OpPOIIEHHH MJIOLIAAEH, 3dHATHIX TEPMUTHHKAMH,
%rHa MeCTax MOoCJAeIHHX NOABAAITCH NATHA ConoHYakKos. Kpome Toro, mpH
3HAUMTEAbHLIX KOJHYeCTBAX [MOJHBHOH BOJABL, HAa MECTAX TEPMHUTHHKOB
06pa3yTCA BOPOHKH M IPOBAJBL.

B nuTepartype MMewTCsi ZAHHBIE H O AESTEJIBHOCTH APYTrHX HACEKO-
MbIX H KX JHUMHOK. TaKoBbl HecenoBaHuss MU H I A ILHH U HAL KYKAMH H
3aMeTKa ['pHMMa, OTHOCAINAsICA K O3MMOMY 4epBIO (ryceHHua 6abo4KH
Agrotis exclamationis), ponb KoTOporo, Mo MHEHHIO [ pHMMa, TaKas xe,
KaK H JOMAEBOIO uepss.

B uuTHpoBauHOH yme paboTe BHICOWKOTO yIOMHHAETCA O X0[Aax
B uepHo3eMe Kyka Lettrus cephalotes, oc, nden H, HAKOHell, O BEPTHKA/b-
HBIX XOAdX TapaHTyJO0B.

Ha xopannoBbix OCTpOBax MeXaHHueCKass paboTa H3MebYeHHs opra-
HUYECKHX OCTATKOB, N0 Kegnepy, coBepuiaercs MOJUIIOCKAMH, 4 B OCO-
DeHHOCTH paKoo6pa3beMn (kpab0rl M paxku oTuweabHHkH). [To cBuperens-
ctey Harlé yaumrku (Helicidae) npousBoasar xuMmuueckywo paGoOTy: OHH
06pa3yioT yraybieHHs B M3BECTKOBBIX MOPOAAX, PACTBOPSS YIAEKUCTVIO
M3BECTb BHAEIAEMBIMH HMH KHCJAOTHBIMH BeulecTsamu. To ke 3ameueHo
Ans Buaos Pupa, Dalium.

[To nauuelM PaMaHHA KONHYECTBO HH3IIMX IKHBOTHHIX B [104BE
3aBUCHT OT BPeMeHH roja, 0T MEXAHHYECKOTO COCTaBAa NOYBH, OT ee 6o-
raTcTBa pa3naralouMMHCs OPraHUYEeCKHMH BellecTBaMd. BecHOH 06bIKHO-
BEHHO KOJHYECTBO HX 3aMETHO BO3pacCTaeT, uTo HYXHO [I0CTABMUTL B CBA3b
C TNOBHILIEHHOH BeCeHHeH BJAKHOCTbIO MNOuBbl. [lecuydaHple NOuBH He TaK
Oorarsl XMHBOTHBIMH, KAK TJIHHHMCTHIE, ONATL-TAKH, NOBHIMMOMY, B CBSI3H
¢ 6oablIeH CYXOCTbIO BEPXHHX I'OPH3OHTOB MECYAHBIX IMOYB.
| [To mEeni0 PamMaHHa, paBHOMEPHOE CMEMIMBAHHE OPraHHYECKHUX
BEIIECTB MOYBEHHOTO I'yMyCa C MHHEpPAJbHBIMH 3JEMEHTAMH MOYBH 006Yy-
CJAOBJAMBAETCH, TJ1aBHBIM 00pa3oM, JNESATEAbHOCTbHIO KHBOTHBIX, HAaCeJs-
IOIUX NOYBY, ‘ -

FnaBHelilude THNbl npespauienHii OpraHMYecKoro BeulecTBa B NMOYBE NOX
" BJIMAAHMEM MHMKPOOPraHU3MOB

Kak 6m HH Obla MeCTAMH 3aMETHAa pOJb XHBOTHBIX B NpOLECcax
Pa3JIOMEeHHA OPraHHUECKOro BellecTBd, UX paboTa B 9TOM HanpaBieHHH
HE MOXET HTTH B CPaBHeHHE C paboToil MHKPOOPraHu3MOB, HACeaSIOLIHX
MAaccaMM BO3AyX, BOAY K TIIOUBY, MUBYUIMX [PH CAMBIX Pa3HOOOpPA3HLIX
YCAOBHAX M MEPEHOCAIHMX Hepeako 60/blIHe KpaHHOCTH TeMneparyp (Tep-
MOQHUIbHBIE U KPHOMPH/IbHBIE MHKPOOPraHH3Mbl). [lesTensHOCTh MHKDPOOD-
raHU3MOB, KaK pa3pyLIUTeJed OPraHH4ecKoro BeecTBa, OTAHYAETCA OT
AESITEbHOCTH MHBOTHHIX HE TOJNBLKO CBOER HHTEHCHBHOCTbIO (KoJHye-
CTBEHHAs CTOPOHA), HO U Ooapuiell rayOUHON BrI3bIBAEMBIX NPOLECCOB pac-
naga (kauecTBeHHas CTOPOHA), Oouabliedl Ux 3aKOHueHHOCTLIO. CioxHOE
OPraHHYecKoe BeleCTBO NPEBPAILAETCA B KOHEYHOM MTOrE B TAKHE MPO-
CThl€ MHMHEPAJbHBIE BEIECTBA, KAKOBbl BOAA, YIJEKHCJI0TAa, a30THASL KHC-
nota W np. Taxkum 06pa3om, npouUecc PasIOHKEHH OPraHHYECKHX OCTATKOB
MOYBLI C MOMOM(bI) MHKPOOPraHU3MOB €CTb IPOHECC MOJAEKYJIAPHOIO yIIpo-
IeHHs. JTO yNOPOuleHHE COBEpLIAeTCHA MNOCTEeNeHHO, MPOXOAS HECKOJIBbKO
CTAMHHK, NOKa He NPOM30HIET MOJHAS MHHEDasiH3aLUsi OPraHHYecKOro Be-
IecTna. Mnxpooprannsml CMEHAIIOT APYT JApYyra, H ofHa rpynna noaroro-
BisieT paboTy Anag apyroi.
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K wmukpoopraEM3aMaM nousbi OTHOCHTCH OakTepuu M rpulb; Cpeir
nocaeAHux 0Co0O BHIAGASIOT I'Pynny aKTHHOMELETOB!),

Msl paccMOTPHM IOC/IENOBATENbHO MPOLECCH NPEBpAlUeHHS PasJyu-
HBIX CPYIU1 OPraHHYECKHX COEIAMHEHHH, NMONAaAal0UMX B IMOYBY H3 PacTH-
TeJbHBX OCTATKOB, H OCTAHOBHMCH NPEXAE BCero Ha yraesozax. s uucna
NOCAEAHUX FAKO3a HCNBITLIBAET BEChMa pA3JHUYHbLIE NDEBPAlUeHHs . OHa
MOKET AATh HAYaJ0 Kak 006pazosaHuip CIUPTa, TAK W 00pa3s0BAHHIO Pl
kucaoT. B cnupTOBOM OpOXEHHH H3 THAIOKO3bl MOJAYHAKTCH 3T WJ O-
BLIM CIMPT M YIJAEKHCJ 0TA, HO BMECTe C HUMH ¥ MHorue noGouHbIE
HNPOAYKTHl, KAKOBHE: ' THU €PHH, AHTAPHAA KHCJAOTA, CIHPTH: 0P O-
MUAOBHH, H306YTUNOBB H, aMHAOBBLIH, OTHOOCHOBHBI € KH-
CAOTH H np. JTO OPOKEHHE NPOM3BOAAT APOxIKH. Ta Ke riaoxosa, noj
BauaHHeM Aspergillus niger u ap. niecedeli, obpasyeT 1 aBeNeBYIO
KHCJAOTY, APYrod n/aecHeBeld TpHO OKHCJAACT €€ B JHMOHHYIO KH-
CAOTY, MOJIOUHOKHC/IbIE OAKTEPHM OKUCAAIOT €€ B MOJAOYHVYIO, a Ma-
CASHOKHUC/BIE —B MAdCAAHY10, IPH YeM OJLHOBPEMEHHO NOJY4alTCd Ipy-
THE KHCAOTH W H300YyTHAOBHH COHPT.

Hakonen, H3 rJAI0K O35 Npd CAU3€BOM OPOKEHHH NIOAyYaeTCs yrie-
BOJ AE€KCTPA4dH HIM BUCKO 34,

Kpaxwmaun, npeacraBasiomuii cMech nonncaxapnnos CHayaJsa rujpo-
JH3HPYeTCH B AE€KCTPH H, a 3aTeM COPAXHBAETCA 10 TEM Ke THUAM, Kak
H TJI0KO34, T. €. ¢ OOPAa30BAHHEM CIIMPTA HJH PA3NHUHBIX KHCIAOT.

Neurtosw (C;H,,0;) nerko cbHpaxuBarTcd, oOpasys JeTyYyHe KHC-
JOTH, 4 BMECTE C HMUMH YIJ@KUCJOTY M METaH.

Iled To3aHbl, HA060POT, OYEHb YCTOHWHBBL M NOTOMY, KAK YBHIHM
HUXKE, OHH TOCTOSIHHO BCTPEYAKTCH B OPraHM4eCKOM BeleCTBE NOYBLl H
B TOPPAHHCTHIX MACCaX.

[TexTuHOBBIE BEU€CTBA JAIOT NPH OPOXMEHHH MACNIHYIO H YK-
CYCHYIO HHCJOTHI, @ TAKXE BOJOPOA H YIJEKHCIOTY.

OcoGeHHO MHTEPECHbl I[IPEBPALICHHS KJA€TUYATKH, KAK VIVEBOAA,
N0/1b3YOMEr0Cs WIHPOKUM PACIPOCTPAHEHHEM, Jnst Hee U3y 4YeHO HeCKOMbKO
BHAOB NPEBPAILEHHHA, H3 KOHX MBI OCTAHOBHMCS IPEXKJIE BCEFO HA MeTa-
HOBOM H BOAODOJAHOM OpOXEHHSX.

Buaenende wmeraHa (60JOTHOrO ras3a) B CMECH € APYTWMH Ia3ami,
JAIOIHMH TOPIOYYI0 CM2Cb, AaBHO O0OODATHI0 Ha Cce0s BHMMAHHE HCCAEI0-
BaTeJsieit, HabnwAABUIKMX 00PAa30BAHME FOPIOYErO ra3a B MeCTax, rie opra-
HHYECKHE OCTaTKH pasaaraiTcs 6e3 10CTyna BO3AyXa (MeJkHe 03epa,
60s10Ta, MOKpbIE siyra H Np.). B pasnayuHbx cay4asix ra3oBas CMECh HMEeT
HEOJMHAKOBHIH COCTAB; KAaK H3 OJWH K3 NPUMEPOB, YKaXeM Ha AHAIH3bI
byusena:

3nma Jleto
Meran (CHy) . . . . . .. .. 17,3704 76,61v o (1o o6bemy).
¥rrexucaora (CO,) . . . . . . . . 3,10, 5,361
AzoT (N} . . . . . .. . . . .. 493 18,030 .
Kieaopoa (O) . . . . . . . . .. g,14, -

Muoraa B cMecu rasos HaxoJuau W Bogopox (1o 10Y,).

Bonpoc o0 6poxenusix KiaeTyarku JeTandbHee pa3paGoTaH HCCAeA0Ba-
HHsIMH [onne-3eitnepa u, ocobesno, OmenssaHckoro. B csoyx pa-
G6otax OMeanfHCKHH InpHUIIEN K CIAEAYIOUWM TJIaBHEHLIMM BBHIBOJAM:

1) MeTtanoroe GpoKeHHE KJAETUATKH, KAK U BOJOPOAHOE ee Oposie-
HHME, NPEACTAB/SET CAMOCTOATENbHBIK MHUKDOOGHBIH Npouecc, HAYUHH 0ol
BJIMSIHHEM CNeuH@pHUecKoro areHra.

'Y [lo sonpocy o rpubax ¥ axTHHOMMLUETAX cM. paGoTsi W a ksman “a. Soil Science
Vol I, Ne 2, 1916; Vol. Iill. Ne 6, 1917; Vol. VI. Ne 4, 1918; Vol. VIII, Ne 2, 1919; Vol. X1V’
Ne 1, 1922; tam e MHOrOYKCJCHHAS JAWTEPATYpPa BONPOCA. ’
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2) du3nonordueckas XaPaKTEPHCTHKA 3TOTO NPOUECCA MOKA3BIBALT,
YTO MO THNY OH CTOUT JOBOJNLHO OJH3KO K BOJAOPOAHOMY OpOXKEHHI.
Kpome MeTaHa u yraexuCJOTH, NPH 3TOM Gpoxenuu pazsusaercsa o 50°,
1eTYYHX KHCAOT, IJIABHBHIM 00D3a3oM, YKCYCHOH.

3) Bonopomunoe OpoxeHHe, KAK M METAaHOBOE, MPHUHALJIEKHT K THOY
aHa3poOHbIX. B s3ToM Opoxxenuu po 70%/, kaeT4aTKH Mpespailaercss B yK-
CYCHYI0 M MAcAsiHyl0 KHCAOTH, a ocraabHbe 300/, uayT Ha obpazoBauue
BOIOpPOIa H YI‘JIGKHCJIOTbI. .

Kpome aTHx Gpomenui, MOryT ObiTb W APYFHE NPEBPAIUEHHS KJeT-
uatk#'). Tak, kapbOHH3 a1 KO KIAETYATKH, T. €. NPEBPALIEHHE €€ B Ka-
MEHHBIA yTOah, TOPY, CYKHTAIOT TAKKE MHKPOOGHOJIOTHYECKKM NPOLECCOM,
noJiaras, 4TO OH MOXeT npoTexarts no ypaBHenuio: 2CH,,0,=2C+4-5CO,+4-
—+ HCH,.

HekoTopsle HccaenoBsaTesin CYMTAOT BO3MOMKHBIM M NPOLECC TY MH-
bUKAaUHH KJACTYATKH NpH nocpeactse rpubka Streptothrix chromogena,
HO YTO MNOJY4YAeTCs NPH 3TOM M3 KJAETUATKH, 0CTAeTCsl HEACHBLIM.

OnepeseHeamasi kiaeTdyaTka (AMIHMH) AeHCTBHIO OakTepui MOUTH He-
AOCTYNHA, HO paspymaercs rpubamu?). K3 nociensux oco6EHHO M3BECTEH
Merulius Jacrimans, pa3dpyuwanouuit AepeBsiHHBIE NOCTPOHKH.

Kupe paspymaworces MUKPOOpPraHH3MaMM TPYAHEE YrJAEBOLOB, HO
Bce Xe paspywaiorces. IIpy sToM OHH pPacnandloTcs Ha CBOM COCTABHEIE
UacTH: T[JIMUEPHH M KHCJAOTY (CTEapHHOBYHK, OJEHHOBRYIO, NaJbMHTHHO-
Byl H mp.). :

Bocxkoo6pasubie BemecTBa U CMOJAB pa3nararwrca eme
TPYJIHEE, 4 NOTOMY MOTYyT OBITL HAHJeHH B COCTABE IOYBEHHOrO TyMyca.

H3 npeapiayutero H3/nomeHHss MBI BHAEAH, YTO IPH PA3JHYHBIX TH-
nax OpoMeHHH NONY4YATCT CNUPTH U KUCJAOTH. DTH TPYNNbl COLNHU-
HEHHA NOABEpPraloTca 3aTeM JAJbHEHIIHM pPA3J0XKEHHAM: CHHPTHI MOTYT
MpPeABAPHUTEAbHO IIPEBPAIUATBLCA B KHCJAOTH, 4 MOTYT M pasJjararbesd C BH-
JeJeHHEM YINEKHCAOTH M MEeTaHa, KUCAOTH OoJsiee CJAOXKHBIE NpeBpala-
I0TCH CcHauana B GoJsee MpoCTbie, 4 3aTeM pas/aaralTca ¢ o6pa3oBaHHeM
BOABI, YIVIEKHCJIOTH, METAHA M BOJOPOJA.

Takum o6pa3zom, B uTOre pasnokeHHs 6e3a30THCTHIX OPraHH4ecKux
BEUIECTB MUKPOOPraHM3MaMHd MOJAyuyalTCs BCero ueTwipe Teaa: BoIa, yrJae-
KHCA0TA, METAH H BOAOPOA. [lame YyHCTbIf yraeposa (YACTHYKH YTJsi) OKH-
CaAsieTCss B8 MUKPOOHMOJIOTHUECKOM IIpoiecce B YrJeKHcJaoTy?), dnarogaps
HEMY, HOBHAKMOMY, HCYE33I0T H3 TIIQYBBI YrOoJAbLKH-—CJAEbI OBIBLINX JecC-
HpiX M0xapoB. M3 ynoMsHyTBIX 4eTwipex Tesa MeTaH H BOJOPOJ He Mpen-
CTABJAIOT €lle KOHEYHBIX CTaauil pacnand, u60 u TOT, M APYToH CnoCoOHE
OKHCATECH ¢ NOMOLLBLI0 MHKPOOMOJOTHYECKHX npoueccos. [Ipy sTOM BoO-
10pOA AT BOAY, a Me€TaH BoAYy M yraexkucaory. CraemosarenbHo, BOAA
H YTJIEKHCJA0TA NpeaACTABAAKT KOHEUYHBbIE (poprI npespaiueHus yrJjaepoaH-
CTBIX CO€JMHEeHHH CaMBIX Pa3HOOOpAa3HBIX Tpymm.

[Tepeiinem Tenepb K PacCMOTPEHHIO MPOHECCOB PA3N0KEHHS A3 0T H-
CTH X CoeguMHeHHH. M3 npoCrefitiUx a30THCTHIX COEAMHEHHH MOUe-
BHHA [peppanaerTcsa CHauana B yIrIeaMMOHMHHYIO COJb (THAPOJH3 MOYE-
BHHBI), 4 3aTeM 3TA NOCJACAHSAA PACIALAETCSI HAa AMMUAK, BOAY H YIVIEKHCIOTY.

benku, padplie ueM nepefiTH B aMMHAUHBIE COEJHHEHHS, TOABED-
TaloTCsl THHEHHIO, COBEPLIAIOIIEMYCSE NOX BJAHAHHEM PA3HOOOPa3HHX MUKPO-
Opra"u3MoOB, INpPK yeM OJHM K3 HHUX NpeBpauwarT Oel0K B aabOyMO3Hl,
NEeGTOHB, AMHHOKMCAOTHL (/eflMH, THPO3WH), J4Basg JHWb HEMHOI'O

A 1y Cm. Take Mebeth, J. G. Soil Science, T. 1, Ne 3, 1916. O pasnoKeHHH LELTIO-
~ne3vl cM. Takke Waksman, S.A.and Heukelekian, O, Soil Science, Vol, XV1I, Ne 4, 1924.

%) CM., Mexnay npourM, Majmone, B.
% Cm. Potter, M. C.
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MMHAUHBIX CO€JMHEHMH, JIDYyrMe K€ BHI3bIBAIOT Oosee CHUABHBIH pacnan,
00pasys MHAOJ, CKaTOJ, MEDKANTaHbl, KHCAOTHl KHPHOFO pHAja, BOXOPOX,
MeTaH, CEpoBOAOpoa U np.th).

HabnwaarwTes pasnuuus B npoueccax M NpoAykKTax pacnajga 5e/xoB
B 3aBHCHMOCTH OT TOrO, COBEPIIALTCH JH 3TOT MPOIECC IPH IOJHOM J0-
CTYIE BO3/YXa UM IIPY 3aTPY AHEHHOM, B nepBoM cayqae NpoAyKTOB pachaja
. CO CKBEPHBIM 3aMayOM IOJYYaeTcs MaJo H PA3JOMEHHE HAeT Taydxe.

Ecan nepsbie craauu pasinomenus OENAKOB HE MOTYT CUHTATLCA B J0-
CTATOYHOH CTENEHH H3YUECHHBIMH, TO AAJNbHEHIIHH NPOLECC OKHUC/EHUS aM-
MHAYHHIX COJCH, HOCSUMH HA3BAHHE HHTPHU(HKAL MK, H3BECTEH BO
Bcex ero nojpobuoctsax. [lo sBonpocy o HUTpUDHUKAUMH CYLIECTBYET
OFpPOMUAs JUTEPATYPA, YTO BrOMHE OOBACHAETCA HE TONLKO TEOPETHUECKHM,
HO M MpaxkTHYeCKHM HHTepecoMm Bonpoca, O 6akTepHanbHOM XapakTepe
HUTPHOHKAUHH AOTAJBIBAMIUCL YHKe HABHO, HO PA3JHUHBIC HCCACNOBATEJH,
MoAL3yACh OOGLIUHBIMH METOLAMH KYJBTYD, He MOIJIH U30JHPOBATH MUKDO-
OPraHu3MOB, H IIOPOH CBOHMH PAOOTAMH TOJABKO 3aTeMHAJAH Bonpoc. bae-
CTAUIHE H OCTPOYMHBIE HCCAE€A0BaHHA BHHOrpanackoro npoussenyu
HaCTOSIMA 1epeBopoT B 3TOM 0O6/43CTH, NPOYHO YCTAHOBUB KAK MHKpPO-
OpPTraHM3Mbl HUTPH(HKALMH, TAK ¥ XapakTep ux AesiTenbHOCTH. [loab3ysace
'OpPHFHHANILHBIMH METOJaMH, BHHOTpaaCK W #i H30/aMpoBaJa MUKpPOOOB HH-
TPHOHKAUMH W [0Ka3aj], uYTO IMPOUECC 3TOT NPOTEKAT B JBE CTaJMUH.
[leppOHAYaNbHO NPOHCXOAUWT OKHC/JIEHHE aMMMAKd B a30THCTYIO KHCNOTY,
a 3aTeM OKMUCJEHHE a30THCTOH KHCJAOTH B a3oTHY0. Kawnhit U3 3THX
[1poueccoB BO30YX14eTcsi OCOObIM MHKPOOOM (HUTPHTHHE H HUTPATHHIH
MHKPOGH). HUTPUTHHE OpraHusm npeacrasaed B Crapom Csere poaom
Nitrosomonas (ero BHAb: europaea, javanensis, japonica, airicana), a 8 Ho-
Bom—po,uom Nitrosococcus. HUTpaTHsI oprannam, GoJsiee WM MeHee OJu-
HAKOBBLIA B Pa3/JMYHBIX MECTax, HOCMT Hadmanue Nitrobacter.

B noupax opraHuambl HUTpUGbHUKALKY, 10 JAHHBIM ba3apeBCcKoro,
HAXOAATCH TOJNBKO B BepXHHX caosix, no 10 cm. raybunoil. ['nyOme onu
BCTPEYAIOTCH COpPafMYecKH W HA rayOuHax, Goabmux 50 ¢M.,— penk.
[Tocne xyanTypel pacTeHHit HA 3ejeHOEe YAOGDEHHE MX UHCAO YBEJHYHU-
Baetcs U 8 Gosnee raybokux, yem 50 cM., CrofX.

Hapany ¢ oxucneHueM a30THCTHX CO€AMHEHHH B NpoUeccaX HHUTPH-
(UKauUMH B MOYBAX TPOTEKAIOT U OOpaTHbie MNpOUEeCCH, T. €. NPOLECCH
BOCCTAHOBJEHHA Aa30THOKHCALIX coned. Tlpu 3ToM M3 conedt a30THOM
KHCJOTH MOTYT MOJYYaTbCs COJAH a30THCTOH KHCJOTH, AMMHAK, OKHCJH
a30Ta 4 CBOOOAHLIA a30T. Bce 3TH mpoueccsl HOCAT HA3BAHHE L CHHUTPH-
Guxkanuu. Yawe, oAHAKO, MOL AEHUTPHPHUHKANHEH NOHUMACTCH
pacnaj a30oTHOKMCALIX CoJell ¢ BoileseHHeM ¢BOOOAHOro aszoTa. Bripene-
HHME a30Ta MOXKET SIBJAATbCA HENOCPEACTBEHHBIM Pe3yJbTaTOM paboTh AeHY-
TPUPHKATOPA, HO MOIKET IIOJYUYATHCH H C TIOMOILBIO PEAKIMH A30THCTOH KHC-
A0TBL  HAa amMuHokucaoTel no ypasHeduw: RNH, COOH -+ HNQ, =
=RHO. COOH N, + H,O. A3oTucTass KHCJAOTa B ZAHHOM CJaydde Io-
AYy4aeTCcs, KaK pPe3yabTaT MUKPOOGHOMOrHYECKOro BOCCTAHOBJCHHA a30THOM
KHUCAOTHL.

MukpoboB neHUTpHPHKAUMH CcyluecTByeT Heckonbko (Bac. denitri-
ficans, B. pyocyaneus, B. fluorescens liqueiaciens u ap.). Onu ouyenn pac-
MpOCTpaHeHsl B NPUpOJe, 4 B Y4CTHOCTH B MOYBe, rae, no AarHeiM basa-
PEBCKOTF O, HX MOXHO BCTPETHTb B 3HAYHUTE/NbHOM KOJHYECTBE AANKE
r.nyﬁme 1 merpa.

Y Bonpoc o BbIleneHHH CBOBOAHOrO a30Ta NPH THHEHHH MOKA HEJOCTATOYHO BhisiCHEH.-
Hegocratoyno nayueHws 1 npespauledns ¢ocdopa, o uem O6yaer, BNpodem, pedh elle HHKE.

O pasnoxeHHY NpPOTedHa H aMMHUKMCIOT cM. Waksman, S. A. and Lomanite 5.
Journ. of Agricult. Research, Vol. XXX, Ne 3, 1925; 06 ammounduxanun Waksman, S. A,
Soil Science, Vol. XV, Ne 1, 1923, -
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[yteM neHUTPUPHUKANUH N0YBA MOrsaa Obl TepaTb OOJbIIME KOJAHUE-
CTB4 a30Ta, ecau Obl He CYIIeCTBOBAJIO NApaaseNbHO C 3THM BO3MOXHOCTH
dukcupopats ¢BOGOAHBIH a30T. Ilpouecc duKcanMud as3oTa COBeplIaeTCs
B NOuYBE AByMs FPynnaMH MHKDOOPTAHM3MOB: OJHA M3 3THX TPYNI XKHUBET
“p cUMOHO3e ¢ 6000BBHIME pACTEHHAMM, Hacenss .KAYOeHbKM“ HX KOpPHe-
BOM ‘CHCTEMBI, ApYyrasi rpynna XHBET B MO4YBE CROBOIHO. Kny6enpkoBHE
GakTepuu Has3sawbl beliepunk oM Bac. radicicola.

[lepsbiil ¥3 cBOGOAHO MXKHBYILKX B 104BE (HUKCATOPOB a30Ta Obla1
BuZIEZIEH BHHOTPpAaJACKH M M Ha3nad um, B 4yecTo [Tactepa, Clostri-
dium Pasteurianum. 3ToT OpraHu3m 3036y>1mae1 B CaxapHCTHIX WHIKO-
CTSIX MAC/SHOKHCIOe GpoxenHe, o6padyst MACAAHYIO H YKCYCHYIO KHUCJOTHL,
6yTHIOBLIA CNHPT, BOAOPOA H YIVIEKHCHOTY.

Clostridium Pasteurianum npuuagnexuT K rpynne aHaspob0s, HO
cpeid (pUxcaTopoOB a30Ta CYLECTBYIOT M aspobuble MHKPoOLL. TakoBsl
oTkpbiteie bede punkom Azotobacter chroococcum, Az. agile, a rtarxke
Bac. asterosporus ([TepoTTH). B ToM e npouecce HpHHHMﬁIOT yuacTHe,
x0T W Gosee caaboe, MHOTHE Apyrde as3poOHBHIE M AHA3POGHHE BHJHL
Bo3MoxHO yyacTHe MJISCHEBBIX TPUOOB B KHCJABIX JECHbIX rousax. Yro
Kacaercss apyrux rpubos, ZPoxeN W BOLOPOCJEH, TO BOIPOC O HX POJH
B (pHKCAUKH a30Ta CTOMT Heonpenenenso (OMensHCKHH).

dUKcHpoBaHHBII M NpeBpalleHHbLI B OeJaKOBOE BEIEeCTBO B Teie
MUKpOOPranuamMa asoT, no cMepTH (PHKCATOPA, BHOBbL CTAHOBHTCSH MaTe-
pHaJOM A/ HUTPH(HUKALMH,

PesjoMupysi BCe CKa3aHHOE O NpOUECCAX MPEBPAILEHHH A30THCTHIX
COefMHEHHH, MBI NPHXOIHM K 3aK/JAOYEHHIO, 4TO K B 3ITHX Npoueccax
B KOHEYHOM MHTOTE I[0Jyd4aloTCsi NPOCTble COEGQMHEHHUsi: Te Me BOAA H
YIAEKHC/I0Td, KAK W B Cjaydde pas3/oxeHHss Oe3a30THCTLIX NPOAYKTOB, H,
KpOME TOro, a3oTHasi KucaoTa. KoHeuHo, nocnenHsis He OCTaeTcsi B CBO-
6 0MHOM COCTOSIHMH, a 06pasyeT asOTHOKMUCJbLIE COJIH.

[oBOpsi 0 pasnoxeHMH OPraHUYECKHX BEINECTB B II0YBE, MBI II0KA
He 3aTparuBaNu CYAbOH TeX 30JbHBIX 3JIEMEHTOB, KOTOPBIE CBA3AHHLI TECHO
‘C OpraHHYeckKMM BemectBoM. Taxue 3/7eMeHTBl, KaK Mbl 3HaeM, BecbMa
pasHoo6pasHbl, H Cpead HMX MBI BCTpeyaeM KaK MeTaJjbl, TAK U METanl-
JOHABL.

Mertauapl lWesounoh H uwesnodnosemespHod rpynn (K, Na, Rb, Li,
Ca, Mg, Ba), npu pacnaje OpraHdyeckoro BELIECTB3, NAIOT pasﬁoo6paa-
HBIe COJIH, CBSI3bIBAS Te KHCIOTB,, KOTOPbIE NOJAYyuYalTCAs NpPH 3TOM pac-
Maje; MeTaanbl ¢ IPOMEXYTOUHBIM XapaKTEPOM, KAK Hele30, TAKKe HHOrAa
JAal0T COJH, B KOHEMHOM HTOTE, O/JHA4KO, NPEeBpallaolHecst yaile BCEero
B TMJIPATbl OKHCH, a2 METa/JIOWAb, KaKk cepa H (¢ocdop, AAWT COOTBET-
CTBEHHBIE KHCJ/OTHI.

Ha npoueccax npespamenus cepol ¥ ¢docdopa Mbl M OCTAHOBHMCH
npex/je BCero.

Boilne Obl10 yxe OTMEUEHO, YTO NMPH THHEHHH OesnKkoB cepa Bblle-
ASIETCA, T'1aBHBIM 00pas3oM, B BHAE CepoBOjOpOJia (OTUaCTH MePKanTaHoRB).
Ho ceposonopon B npHponae MoKeT noJay4datbCss W APYruUMH CnocobaMy,
HANPHMED, MYTEM BOCCTAHOBJEHHS CEPHOKHCIAHIX conedt (mecyabd HpHu-
3dauus). bBeitepurkom Bugenen mukpo6 Spirilum desulfuricans, crno-
COOHBIA BOCCTAHOBJATL C€PHOKHCABIE COAH. CymECTBYIOT, IOBUIHMOMY, H
Apyrue MHUKPOOPraHH3Mbl, CIOCOOHBIE K TOW XKe [edATeNbHOCTH, 4 Kpome
TOro, CepoBOJOPOJ B MPHPOAE, MO MHEHHI0O BHHOrpajgckoro, MOXer
ABJAATLCS NMPOAYKTOM IHAPOTEHM3AUMH Cepbl BOAOPOJOM, BBLAE/IAIONIHMCS
B Pa3JHYHLIX MHKPOOHOJOTHUECKHX npoueccax!).

1) Bn3MOXHO, ONHAKO, NOSBJAEHKHE HA 3eMHON MOBEDXHOCTH CEPOROAOPOAA HEOPraHMHYe-
CKOr0 NMPOHCXOWICHHs (BYAKARMYECKHE H NMOCTBYIKAHMYECKHE INPOLECCH).
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b. JI. Ucauyensko B obpasuax una co aua Yepnoro mopsi nauen
XapaxkTepHsil BUOPHOH, KOTOpbIH 004a1aeT BCEMH CBOMCTBAMU OMUCAH-
goro befiepunkom u don Jlennen Microspira aestuarii. toT opra-
HU3M SHEPrHYHO BOCCTAHOBJAET CEPHOKHUCABIE COJIH.

C apyroiél CTOpPOHB, B NPHPOLE LIKPOKO PaCnPOCTPAHEHBI NMPOLECCH
OkUCJAEHHUHA CEPOBOLOPOAA, [MPOU3BOAHMEE OCOOBLIMH TpylnaMu
6akTepuil, H3BECTHHIX NOJ 0OwmHM HasBanuem cepolGaxTepH i Becoma
pa3noo6pas3Hble No CBOMM MOP(POJIOrHYECKHM NPH3HAKAM, OPraHH3Mbl 3TH
NPUHHMAIOT yuacTHE B OJHOM M Tom xe mnpouecce. K cepobakrepusam
npuHaIeKaT GecipeTnee @opmel (Beggiatoa u n1p.) ¥ nypnypubie 6aKkTepHUH.

JlaBHO yxe Obl0 H3BECTHO, YTO HEKOTOPBHIE MHKPOOPraHH3MblI CO-
JepKaT B CBOHX KJ/ETKAX [OJYXKHUJIKHE 3€DHBILIKH—KAI/IK, KOTOPHE
Bnepsele OblIM npu3Hansl Kpamepom (1870) sa cepy. To ob6crostens-
CTBO, uTo rpynna Beggiatoa scrpeuaercsi 0COOEHHO 4aCTO B CEPHUCTHIX
TepMax, A€ 3TH OPraHHM3Mbl MAacCOH NOKPHBAIOT BCE IIPeAMETHl, 4TO OHH
HAKOMJASIT B CBOMX KJETKAX KAMJH CEpPsl H 4TO BCHOAY, FA€ OHH MO-
SIBJASIIOTCA HauboJsee yacTo, 3aMETHO MPUCYTCTBHE CePOBOAOPOAA, NPHBENO
K MBICJAH, YTO OHH CTOfIT B KAKOM TO OTHOILUEHHH K 3Tomy ra3dy. KoHm,
MCC/AeNYH 3TOT BONPOC, HadleJs, uTO TepManbHas BoAa Kannexa B 3aMkHy-
TON CKJSIHKE YBEJAMYHBAET KOJHMYECTRBO CepoBoaOpond M, naobopor, Te-
psier CBOMH 3amax, €CAM XUJAKOCTb BbIJIHTA B 4alKy. 3anax BHOBb YCHJH-
BaeTCcsl I[PH BTOPHYHOM IIePEHECEHMH B 3ANEepTyH CKAAHKY. M3 3THx
Hab/a10€HHI OH 3aKJIOUHMJ, YTO CEPOBOJOPON SBJSETCS DPE3YJALTATOM
JHeATeNbHOCTH BOAOPOC/ACOOGDPA3HLIX OPraHH3MOB, PA3/arajoUlHX pacTBo-
peHHBIE B BOJE CEPHOKMUCABIC COJIH.

K coBepumi€HHO HHBLIM 3aK/IIOYEHHSM npymes BHHOrpajacKHA.
On nokasan, uto Beggiatoa He npuHMMaeT y4acTHH B BOCCTAHOBJEHHUH
cysbdaTOR M BBHIIEJEHHM CEDPOBOJOPOJA M uTO cepa B nna3me Beggiatoa
oraaraercsi, O/arofaps OKHCJEHHIO 3THM OPraHU3MOM CEPOBOJOPOAA.
ToT x€ OPraHu3M OKMCJASIET CEPY M Jajblle B CEPHYK KUCJAOTY, AJS 4EFO
Hy)XJAaeTCsi B KHCJaopoae. Ecnu peaknus MAET HA CBETY, TO PA3BHBAKTCA
3ejedble W (HKOXPOMOBBLIE BOJOPOC/M, aocCTarasomue ans DBeggiatoa
KHCJAOPOA, B TeMHOTe xe¢ Beggiatoa passusaeTcs Ha I10BEPXHOCTH BOAH,
rje ecTb AOCTYN KHUCJAOPOAA BO3AyXd. B BOIE, CHABHO HACHILEHHOH CEPO-
BopopoaoM, Beggiatoa we xuBer. OxucnenHe cepwl, 10 MHenui0 BuHo-
FPanCKOTroO, €CTb NPOUECC, COOTBETCTBYIOIUA JABIXaHHIO BBICIIMX Opra-
HH3MOB; 3TOT NPOUECC AOCTABISET CepoDAKTEPUAM HEOOXOAUMYO TEMJOTY.
Tax we nporekaer npouecc u y IApYrux cepobaxtepuil. :

Mutepecusl Habnloaesus ErvHosa Haz cepobaxtepusimu Onecckux
numanoB. Ha Brichixammux OeperoBbiX rpa3sax M 00M0TAX OH HAXOILHA
HeXHbIe PO30BBIE HaJeTHl HHOrJAa B OOJBLIUMX KOJHuecTBax. KynbTHBUPYS
CepobaKTEpPHH B BBICOKHMX CTaKaHaX € TpP93bi0 JAHMAHOB HA JHE, OH Ha-
6a01an yepe3 HECKOJBKO JHEH OT HAuaaa MOCTAHOBKH OMNBITA MOSIBAEHHE
Gemo MyTH Ha raybune 8—12 caHTHM.; MyTb pacrnojaralace B BHAE
pPe3Ko OorpaHWYEeHHON NJACTHHKW. IJTa MAACTHHKA COCTOss1a u3 cepobakre-
DHH, NPEACTABAABIIMX MOUTH YMUCTHE KYJAbTYpPbl. OpraHu3Mel HUMEJH BHJ
TOHKHUX COMPANT M PeAX0O OKa3biBaJHCh OJHOYJIEHHBIMH, uaue 06pa3oBanu
HUTH M3 7—12 3aBHUTKOB, _ '

[lTosrnsaromasca 8 kyJapTypax OakrepdanbHas IUIACTHHKA JAEJMT BO-
ASHO# CTONG B COCyJe HA JBe 4aCTH, M3 KOHX HHXHAG 0orata ceponOIO-
pozom'), a BepXHsst HEe COJEPXMT U C/Ne/10B [OCAEJHEro, ¥ B Hell KHUBYT

1) B Helf HAXOAATCA Takke AMMHAK, 33KHCH Kele3a, YLAeKHCI0T4d, M3BeCTh, MArHC3IHA,
cepHas, CEpPHUCTAH M CEPHOBATHCTAH KUCJIO0TH, QocdOpHAad KHCAOTE, 4 B HKHAKOCTH Haj Naa-
CTHHKOH HalfeHB CepHag KHCAOTA H OPraHHuYecKHe BEUIECTHA; aMMlilaka 31eCh DPHCYTCTRYIOT
JNUlb caedbl, PoCHOPHOH KHCIO0Thl HeT.
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Rotatoria, Euglena u apyrue npeacraBuTend XHBOTHOTO wapctsa. B no-
CNeaYIOIEeM Da3BUTHH Bce Oonee yTOMILAIOUIEHCA MIACTHHKH 3dMeyaeTcs
pacrnaZieHde HHIKHEero €e cl10§ Ha OTHeJbHhE CTONOHKH, TAK WTO B BEPTH-
KaAbHOM CEYeHHH [oJydaeTcss BHA, HANOMHHAWWKI rpebednr ¢ 3ybnamm.
Takoe pacnpepeseHH€ 3ME€MEHTOR ILIACTHHKH, YBEJHYMBAas €€ NOBepX-
‘gocThb, obecneuupaeT Gosee oOunbHO® HCNOAbL30BAHHE CEPOBOAOPOIA,
MOCTYNAIIIENO0 H3 HMXHHX C/NOEB XKUAKOCTH. JloCTyn KUCA0pOna, B KOTO-
poM Takxe HyxXAaeTCs NJIACTHHKA, PEryJaupyeTcd INOAHATHEM U Onycka-
HHeM BCed naacTHHKHM. Houbio OHA OOBIKHOBCHHO ONyCKaeTcs, a JAHEM
MOAHMMAETCsl, YTO HAXOJAHTCA B CBA3H C KOJAeOAHMAMH TEMIIepaTypH,
00yC/OBAHBAIOMEH GONBIIYI0O HAM MEHbLIIVIO DPACTBOPHMOCTh KHCJIOPOAA
B BOZE.

Cepobaxrtepun nHaijgenst EryHoOBbM Takke B uae HepHoro mops
M HEKOTOpLIx 03ep. B YepHom Mope, 0 MHEHHIO HCCAEJOBATENS, HAXO-
JAATCS Takxe OakTepHa/abHasi NJACTHHKA, TAK YTO 2TOT BOJOEM MPEACTa-
BJSIET, B WIYPOKOM MacwTabe, Ty e KapTHHY, YTO H KyJAbTypH B COCy-
Aax. Jlo raybunst 180 MeTpoB Boabnl YepHOro MOpSi OKHCJIOPOIKEHH,
a ray06e HUET CepOBOAOPOJHASi 30HA, MCKJ/IOUYAONAs BO3MOXHOCTD
a3pOOHOK XKU3HU!),

3acayxHuBalOT BHHMaHus Taxke Habmogenus ErywoBa Hag obpa-
30BAHMEM K NEPEIBHKEHMEM CEPHUCTBHIX COENMHEHHH M NPYTHX BEILECTS
B 00sacTH CepPOBOLOPOAHOH 30HBI ero kyasTyp. HHTepecywouerocs mno-
JpOOGHOCTIMH 3THX MPOUECCOB OTCHIAEM K OPHTHHANBHON CTAThe HCCHEAO-
Batensl. KpoMe HMTUaTBIX M HMHBIX OecyseTwblx OaxTepuit, a Takxke Myp-
NypHbIX OAKTEPHH, OKUCISIOMUX CEPOBOLOPOL, HalileHbl OecUBETHHIE e
OakTepud, okucagiouMe THocyapdater (Nathanson, Beijerink,
Jacobson?). Jrarpynna, o6uabHO BHIEASIONAS CEPY BHE CBOHX KJETOK,
. Heé HMeeT HUTYATHX (opm.

Haxonen, 8 Hopelimee speMs Lipman’oM M COTPYAHHKAMH OTKPHITH
6aKkTepHH, OKHCISIOUIME CBOGOAHYIO cepy B cepHyio kucaoty (Thiobacillus
thiooxidans).

BaxcmaH npeanaraer AenHTb cepOOAKTEPHM HA TPH TPYIMH:

. Cyanbrdunub e bakrepuu, okucasomue H,S u cepructoie coenu-
HEHHSI M HaKOM/ISIOUHE Cepy B CBOMX KJ/ETKAaX.

II. THocynbdaTHBle HIM THOHOBOKHCAOTHHE GAKTEPHUH, KOTOPHIE
CHayaJsa OKUCAAT THOCyAbdarsl, OTIArasi cepy BHE CBOHX KJETOK M 3a-
TeM npeobpasys COCJMHEHHS Cepbl B CyAbGaThl H nepcynbOarsl.

[lI. CepHrie GakTepuu (CepOGAKTEDHH B TECHOM CMbLIC/E), OKHCAS-
IOLMe 3JIEMEHTAPHYIO Cepy.

Bonpocer 0 xpyrosopoTte $ocd o pa noa BAUSHHEM MHKPOOPTraHH3-
MOB CTOAIT 1IOKAa TrOpa3fo MeHee OMNpEAC/NeHHO, YEM BONPOCHl O KPyroBo-
pote ceppl. MOXHO HE COMHEBATHCA B TOM, UTO K3 HeKOTOpbLIX ¢ochopHO-
OpraHvyYeCcKux CoejuHeHHH B nouse obpasyercs ¢ocdopHasg KHUCAOTa H
Jaxe, IMPH HEeKOTOPbIX YCAOBHAX, HAKOMJAKTCS JOBOJBHO 3AMETHEHIE
KoauuecTBa POCHOPHOKUCABIX contelt (BUBHAHUT B GOJNOTHBIX IOYBAX), HO
KaKk noayvaerca docdopHas KHCAOT4, KAKOBH CTaJUM paCILEnNeHHs
¢ocoprO-OpPraHHYECKHX COeHHEHHH 10 noaydyeHHsa GocHOpHOH KHCIOTH,
OCTaeTCs HEeU3BECTHLIM.

Uro B pasnoxeHHH GOCPOPHO-OPraHHYECKHX COeJMHEHHH B NouBax
(PUTHHBL, HyKAEONPOTEUALI U NP.) H, 0cOOEHHO, B MoOGUn3anuH docopHO#
KHCAOTBl NPHHHUMAIT Y4YACTHE MHKPOODPraHW3Mbl, NBCTByeT 3 pabor

Y

1) HosefituuMn Hccneposanuamu YepHoro Mops npeanomOwenns ErymHosa o bakre-
PHANBLHON MIACTHHKE HE NMOJTBEPXNAAIOTCS,

9 Cu. Waksman, S. Soil Science, Vol, XIll, N2 5, 1922,

K. A. TI'andnxka. [lousoseneHue 4
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_Crokanass!). Mukpoopranuamel, BHIACASOUIHE KHUCJAOTH, CNOCOOCTBYIOT
TeM CaMbIM NepeBOJly HEPACTBOPHMBIX QochaToB B pacTBOPHUMHE, T. €. he-
JAI0T MOJBHKHLIMH COeIHHEHUsT (POCHOPHOH KHUCAOTE. JTOMY NMpoueccy BO-
obure cnocoOCTBYET HEHACHLINEHHOCTb TIyMyca [OYBH, uyeM OOBACHAETCH,
MexAy npouuM, ad@ext aeicTBHA PoCcHOPUTOBR HA NOA3ONACTHIX MOUBAX.
C apyro#f cropons, u3 oneitos CeBepHHA MOKHO 3aKJOUUTD,
YTO HEKOTOPHE MHKDOOPraHH3Mbl CIIOCOOGHB CBAISHIBATH JIETKO INOJABHIKHbLIE
¢ocharel ¥ npespamwaTL “X B cboc@opno OPraHHYECKHE COEIHHEHUS.
[Npeppamenna coeAuHeHHH X el€32a (4AaCTHI0 ¥ MaPranna) cCoBe, 1a-
JOTCA TaKXe HEPEAKO IPH TMNOMOIIM MHKPOOPraHHU3MOB, cocmanmom,nx
ocobyr, BHICOKO DasBUTyi0 rpynny Odaxrepui, noayuyuBIIMX HA3BAHUC
Kenesobaktepui [lo uccaeposasusiMm BruHorpaackoro, npouecc
NpeBPALICHKS] 3aKUCHBIX COCAWHEHMIl B OKHCHHLIE NPH CONEHCTBHHU Keneso-
6axTepHui DPEACTAB/ALT ABAJIOT HIO C OKHCIEHHEM CE POBONOPOAA HAKTE P MH.
On pamesa, yTo GecuBeTHLIE XHBHE HUTH 3TUX OPraHU3MOB B BOJe, CBO-
601HOH OT 3aKHCHBIX COJeH Kese3a, He OKDAIIMBAKTCA M YTO, HA0G0POT,
XeATas WAYM Oypas OKpacKa MossasieTcss OUeHb CKOPO, ecad mnpubasneHbl
TakoBble conu. OH ykasan gance, yTo o6o0a04xka B BOJE, COAepKauled
YrIeKeNe3UCTYI0 Coab, Oypeer TOAbKG B TeX MECTaX, IjJ1e BHYTPH
06010YKHY HAXOAATCA el XuBhle KaeTkd., Clenyer NO3TOMY 3aK/KUYHTh,
YTO OTJOKEHHE THAPATA OKHCH KENe3a MPOUCXOAMUT ONaroNaps HKU3HEH-
HOMY MPOLECCY KJAeTOK, KaK 5T0o padpwe npuuuman KoH, a He npex-
crtaBasiet, kak aymaa llond, wucto Mexanmdeckoro nponecca. Buno-
Tpajcku# nawen taxxe, yro Leptothrix ochracea ue pacrer BooOGmie
6e3 3aK{MCHBIX COEAMHEHMH Kene3a, W 4TO NocJeAHHEe He MOryT OuhThb 3a-
MEHEHBl OKHCHHIMH CONAMHK. JledaTenapHOCTH keJqe306akTepuil c/iexyeT NpH-
nUCaTh, N0 BCceH BEPOATHOCTH, K 0Opa30BaHME HEKOTOPHIX KENEe3HBIX PYA
B NPUPOJE, NPHHAJJAEKALMX K THINY JIE€DHOBBIX, 03€PHLIX H OOJOTHHIX.
Hexortoprie 13 BhIBOJIOB BHHOrpaackoro ocnapuBaluch no3xe
MoJaywem, KoTopul# Hamesn, yto Oypas okpacka o6oJsouex xene3obax-
TepUH 3aBHCHUT HE HCKJAUHUTENbHO OT COCJUHEHUH Kenesa, Ho M OT ApY-
rux BemecTB. [lo ero ucenenoBanuam Leptothrix ochracea moxer pa3sgu-
BAaTbCA XOPOIIO W B OTCYTCTBHE 3AKHCHBIX COJel Xenesa, H 4TO, MO3TOMY,
OKHCAeHHMe coJefl Kesesa He NpeacTan/iseT HeoOXOAMMOTO KHU3HEHHOIO
npouecca, Kak-nojmaran BUHOTpaACKHMH; HAKON/IEHHE €r0 3HAJOTHUHO
HAKOIJIEHUIO KDeMHe3deMa B cTeb.dX 31aKoB. Mo ad il ocnapuBaeT TaKxe
u coobpaxenus BuHOrpaackoro o cnocofe nepexond OKUCJIOB
xesnesa B o6osouky. Buuorpaacxui monarana, 4ro 3aKHCh Keje3a
3aXBATHIBAETCA KJAETKAMM K NpeBpaimiaercd B paCcTBOPHMOE COEINHHEHHE,
a 3aTeM Yy)Ke U3 KJeTKH BHJIEeAfeTCcd B 0600YKY B BHAE FHApPATa OKHCH.
Hecornacue Moanuma B JaHHOM Cyuyae sIRNAETCS, KOHEYHO, JOTHUECKHM
CAeACTBUEM €r0 OTPHUAHHA KU3HEHHOCTH B NPOIECCe HAKOIIEHHS XK enesa.
Unrepecno nabamofenue Moauuma o cnocobHOCTH Xene306aKTepHit Ha-
KONJATH M OKKMCJNH Mapraiia B cBoMX obosoukax. Hakonsaeuue sto mo-
HET WTTH Tak AAJeKo, 4To HHUTH Leptothrix mocturamT 5—I10 p. B mWIHpuny.
Taxkum 0o6pasoM K NPH HAKONJIEHHH OKMHCJIOB MapraHna HIET HEe MeHee
MOLIHOE pa3BUTAE H pacClI¥peHHe CTCHOK, YeM NMPH HAKOIJIEHHH OKHCJOB
Kesesa?),
Mosnnm yccnienoBan, HaKOHel, UENHE pajg 00pasioB XKeNe3HHX DYX
¢ HeJbI0 DEMKUTh BOMNPOC O pasMepax TOro y4acTusd, KOTOPOe NpUHHMAIT

1) Cwm. Take Perotti, A, ﬂ,ymeqqu A, Jle6enasnnes, A. Mssectuna Lllatn-
aosckoit Qb6nactaoit Om. CTaHIIHH T. I, Ne 5, Open, 1921.

%) MnCO, 1o nanupiM b e il e p i H x a pasaaraeTcs pa3anyHbiMH rprGamu (Botrytis, Sporo-
cybe, Trichocladium n np.), npespaimtasice B8 Mn,O; vay MnQO..



B Ipolueccax pyrooGpasoBalus wenesobaktepun. H3 34-x nccnemoBanneix
po6 TONLKO TPH OKA3aJHCh COAEPKAUMMHU Keae300aKTepHu.

[ToxBOAS MTOFH AEATENLHOCTH MOYBEHHHX MHKPOOPranH3MOB Ha
OCHOBAH{HY BCeX COOOIEHHBIX TAHHBIX, Mbl BHAMM, KaK pa3HoobpasHa 3Ta
“fedaTeNbHOCTb, KAKHE CAQXKHBIE XHMAUECKHE peaKkUuHH NpOTEeKalT B MOYBE
¢ noMompbio ee OaxTepuanbHoro nacenesus. [Ipunumas Bo BHMMaHue Te
OTPOMHEIE KOMMUYECTBA MHKDOOPraHM3MOB, KOTOpble HACeAdoT BepXHAe
rOPU3OHTH NOYBHL (CM. HAME), MBI B COCTOAHHMY OLEHHTH BCIO TPaHAUO3-
HOCTL paboTel MUKpoOOB, HANDABJIEHHYIO HA NpeBpalieHHe OFOPOCOB
OPraHuvyecKkOi MXH3HM B HOBHE MUTATeNbHHIE BeLleCcTda, CayKamue And
NPOXOIKEHHS TOH XK€ XM3HH.

KoHeunsie MPOAyKThl MUKPOOHOMOrHYECKOIO PACTAa OPrAHHYECKOIO
BELIECTBA, KAK MBI BHAEM, 4YPE3BHIYAWHO MPOCTH: 3TO BOXA, YIAEKHC-
AoTa, asoruad, cepHas, ¢ocdopHasi KucaoTbl. M3 Bcex mnepeyucaenHbix
KKCJIOT TO/ABKO YTrOJbHOH KHCAOTHI MOAYYAIOTCA TaKHe KOAMYecTBa, KOTO-
prle He MoOryT OBITh CBf3aHH OCHOBAHMSIMH, OCBOOOMIAUIMMHCA KaK
B pacnajie Opra€HMyecKOro BeUleCTBA, TdK H B NMPOHECCAX BHIBETPUBAHKS,
a NOTOMY 3HAUHTENbHAS YaCTh YIJIEKHCAOTH OCTAeTCs B CBOGOAHOM BHIE;
UTO e KacaeTcd OCTANLHBIX KHCJAOT, TO OHM B CBOOOAHOM COCTOSTHMH HE
ocraioTcd, a o6pasyior coad. CienoparenbHo, B HTOTe TNOJHOrO pacnana
OPraHH4eCcKOro BEUeCTBA NOAYYAKOTCH BOAA, YMIEKHCAOTA W Pa3/IH4YHBIE
Cosy, B TOM UHMCNe W XJODHUCTHE, KOO XJ0D BXOJHT B COCTAB 30JbHHIX
9JIEMEHTOB DacTHTeNbHHX Tkaned. Oagako, Ha caMOM J€J€ MOJHOIo pac-
naja OprasMueckoro BellecTBa B NOYBE HUKOTJA HE MNosayvaercd, BO-nep-
BBIX, OTOMY, 4TO, KaK Mbl BHIENH, HEKOTOpPHIE TPYINB OPraHdyecKHx
CoeNMHEHUN OueHb "CNab0 nojnalTca AeHCTBUIO MUKpPOOO3, kakK Hanp.,
CMOJB, BoCcKGOOpasHble BEHIECTBA, MEHTO3aHbl W Mp., 4, BO-BTODHIX, U MO-
TOM'y, yTO and NIOJHOU MHHEepaJH3alu OpragudeCKoro BEIeCTBa HYyXKeH
NMOCTOAHHBIN MPHUTOK KHCJI0OpOZA BO3AYXA, UTO B mnoyBe OblBaeT QueHb
peako. [lo3TOMy, HYXHO OXHIATb, YTO KpPOME [IePeYHCIEHHHX BHILE,
c1abo paspylarmuxcd COeAMHEHHH, B NMO4BAX JOJUKHBl YIEpXABATHLCS,
x0T Obl BpEMEHHO, pa3JHyHbIE NPOMEXYTOUHBIE INPOAYKTBI pdcrnalia Kak
6e3a30THCTHIX, TAK U a30THCTHIX COexMHEeHHHN. Bca COBOKYnHOCTH 3THX Be-
HIECTB M JOJKHA COCTABJATH TO, UTO HA3LIBAETCHA MOUBCHHBIM TYMYy COM.
B 06pasoBanuu BemecTs rymyca, no Mzenuo Koningk’a, 60abmyc poab
Urpaior rpa6u (Trichoderma, Cephalosporium).

XHMHYEeCKHH COCTAR rymyca

O3HaKOMHBIIKCH C IPOLECCAMH PA3A0KEHUS OPraHHYeCKOro BellecTBa
U ¢ pe3yJpTaTaMH 3TUX IIPOLECCOB, €CTECTBEHHO IMepeiiTH K O3HaAKoMJe-
HHIO ¢ COCTABOM U CBOMCTBAMH NOYBEHHOrO rymyca.

H3yyenue XuMHUYeCKOH MNPUPOAL MOYBEHHOrO IIEPErHOS HAYajioCh
yke Ha pybexe XIX croseTusi, XOTSl O HEKOTOPHX €ro CBOHCTBAX M E€rO .
3HAYEHHH B BOMPOCAX NUTAHHA TPAKTOBANOCH M panpule!). K xHMHYeCKOMY
COCTaBY TyMyCa TOAXOIHAK C ABYX CTODOH: NYTEM HCCAEJOBAHAS MPH-
POAHOrO TyMyCa M nyTeM H3y4YeHHs HCKYCCTBEHHBIX, NOXOXHX HA TyMYC,
BELIECTB, 0Jy4YaBIINXCcA JeiCTBUeM MHHEDPAJBHBIX KHCAOT MM Llenovel
Ha yraeBOJnl. B 4ucne nepselx HccienoBaTeneill NPHPOXHOLO TymMyca ykKa-
xem Ha umeHa Cocciopa, lllnpedrens w bepuenuyca.

[Monupop Byanaét u ManaryTu (18360) OblTu NepseIMKH 3KCITE-
DHMEHTATOpPAMH, WTYAKMPOBABIIMMH JEHCTBHE MHHEpAJbHBIX KHC/IOT Ha
yraeBoJbl ¥ ONXCHIBABUIMMH NOJYYAlOUIMecs 5THM NYTEM BelIeCTBa,

1) HUcrtopuio sonpoca cM. y Tpycosa, Sven Oden’a (1909 r) u llimyxa.



3a 3THMH NMepBpIMM HCCAEJOBATENAMM HAET MJHHHBIH psip APYrqx,
cpeld KOTOPHIX UMEHTCH ¥ O4YeHb KDynHole HMexHd. Mul oTmeTHM 3jech
Mynbnepa, 'epmana, Cumona, lermepa, drrepua, CecTHHY,
$¢pro, Koupanma u Fyrue#ita, Tonne-3ehnepa, beprao u
Aunps Juxropra, CocTeHnpH.

OcTaHABAUBATLCA B HACTOSIEE BPeMs CKOJBKO-HUOYAb NOAPOGHO
Ha paboTax BCeX 3THX wWCCAeloBaTesed eiBa AW €CTh HAJ00HOCTh, TaK
KdK OHM, B CYI[HOCTH, HUCKOJIBKO NOUTH HE MOJBHHYJH BOepex BONpOCa
0 cOCTase TyMyCa, M A0 MOCJAeNHHX JET T'YMyC, NO CIpaBeilHBOMY BbiDa-
xennio von Ollech‘a, npomomxkan ocraBaTbecs ,chemicorum crux et
scandaium®.

Tem He menee Heo6XONMMO OTMETHTH, UTO COEAUHEHHBIMU YCHAUAMU
MHOTHX HMCCIenOBaTeNel B COCTABE ryMmyca Owlu BBHIJIENEHH PA3AHUHBIE -
rpynnel COeAUHEHUH, KOTOPbIE OYEHb MHEOIMMH CYHTAAUCh XHMHUECKHMHU
unauBunaMd. Tak, GBIIO 3aMeueHo, 4TO ecnH AedCTBOBATH Ha MOYBY, CO-
AEpKAIYI0O TYMYC, COJSHOHM KUCJAOTOH, a 3aTeM EeIKOH [EJ0ublo, HIU
cpasy VYIJNEeKHC0#d 1eN04Ybl0 (PACTBOPOM COABI), TO 3HAUMUTE/bHAH YACTDH
MOYBEHHOrO I'yMyca nepexojiMT B pactsop. To, UTO mepexoanao B pac-
TBOP, CUYHUTAJNOCH KHUCAOTHOH YacThio nepersos, a HEepacTBOPUMLIA OCTa-
TOK—unadPdepenTHoit yacTbio. B aTol nocaexHedl . HeKoTopble HcC/€10-
BAaTeNH DA3NUYATH B4 TeAd: YAbMHUH—OYporo nsera U ry Miu H—uep-
HOrO; APYrve nojgarajd, uto rIHjLH(b(prpeHTHﬂﬂ YaCThL rymMyca cJaraetcs
mmpm ryMHHOM. B KHCAOTHOH 4acTH BHIACAANN YABMHHOBYIO H Iy-
MUHOBYI KHACAOTH (UM TONLKO OJHY I'YMHHOBYIO), 4 KpOME HHUX elle
ANOKPEHOBY IO (U1K OCAJNOUHO-KNIOUEBYIO) M KPEHOBYI0 (H1M Kamye- -
By}o) KHCNOTHL.

‘ OG6oco6uTH BCE BTH ,KUCJAOTHIY MOXKHO CHENYIOUHMH OneparusiMu;
IOYBY HACTAABAIOT C pacTBOPOM cOAbl N0 TeX mop, NMOKa 3TOT PACTBOP
HE mepectaneT okpamuBarecd. [lonydenHylo Oypylo MM [OYTH 4YEPHYIO
HUAKOCT 06pabaTHRAIOT CONAHONW KHUCIOTOH, NPH UeM OCaK1AeTCHd TEeMHO-
6ypas xJA0NbEBHUJHAad Macca, aamoumas oO6beMUCTBIE Ocajgok. IJTa Macca,
NOoCcNe NMPOMbIBAHAS W BLICYLIMBAHHS, -CHABHO COKpAllaercd B oGbeMme H
CTAHOBHUTCHA TOUTH 4epHOH, GiecTdled. ITa-TO Macca, NOUTH HepaCTBO-
pumas B BOXe, M HA3HBANACH TYMUHOBOH KHCAOTOM.

— Ecau, ocaiup ryMdBonyio KHCJIOTY 3 HIeOYHOro ‘pactsopa CoOJf-
HOM KHCJOTOH, OTUEANTH NpO3padunbiil PuABTPAT, TO B Hem OyaeT comep-
XKAThCH aNMOKpeHOoBas KucaoTad. Jlag ee Bblenesdss NOCTYNAWOT
cAenyRIEM 00pa3oM: YyCPeAHAT H3OHTOK COMAHON KHCIOTH €KUM KanH,
npubaBaAT YKCYCHOH KMCJAOTH ¥ OCAMZAKT PACTBOPOM YKCYCHO-KHCAOH
Mead. [loaydedHwlt rpssHo-cepnlfl 0CajOK OTOUABTPOBBIBAIOT, NPOMBI-
BAIOT; 3aTeM, CHAB ¢ QuabTpa, B3OANTHIBAIOT B BOje M 00pabaThBalOT CEpO-
BoAoponoM. CepHucras Meab Ocaxjaetcd, a B QUAbTPAaTe OCTAeTCs an O-
KpeHoBaa KucCcnoTra. Ecau 3aTteM K 3€/MeHOH XHIKOCTH, OT KOTOPU#H
OTAENEH rpﬂaﬂoﬁypmﬁ OCaJOK ANOKDeHaTa Melw, npubaBuTh B U3OHTKE
YKCYCHOKHCIION MelAu d Bcael 3a Hell NDHAKBATH N0 KAamiaM aMMHak, To
o6pasyeTcst TPaBAHO-3eJeHbIH OCAJOK, COMEPMAIMA KPEHOBO KUCAY 10
coanb Menu. OTHHUABLTPOBAB OCAAOK M OLICTPO €ro MNPOMBIB, B3MY4HB3aI0T
NIpOMBITBIH OC3JICK B BOJAE W, KaK B npeiplayilleMm ciayuae, o6pabaTsiBaioT
ero ceposoacpoaom. B ocagOK BHIIAJAeT CEPHHUCTAA MEjb, 4 B XMHAKOCTH
ocraeTrcss CBOOOAHAS KPEHOBAd KHCAOTA, UMEoUIas CHIBHYK KHCJIYI pe-
akuuio. [Ipn BLinapuBaHd¥ KHCNOTO (HABTPATA B OE3BO3AYLIHOM MPO-
CTPAHCTBe noayyaercda GeclnBeTHas aMopdHAs KpPeHOBasg KHCJAOTA.

Bee 3Ty oTaenbHBIe ,KHCAOTH“ M3YYaaUCh; ONpEAensaaach ux pacTBo-
PUMOCTb, UCCAEAOB8aNKCh 0ODA3yeMBI® WMU CONM, AEJNANKChb HOMBITK# yCTa-
HOBHTb XHMHMYECKHE POPMYyan S3THX KUCJAOT, HO BCE 3TA MONBITKHU Oblau
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6e3pe3yJbTATHH, TdK KdK HUKOMY M3 HCCJELOBaTesne#l He ynaBajoch 10-

Ny4aTh KPHUCTANNAYECKHX BEIIECTB, & C/AEA0BATEJbHO, BCErAa OCTaBasIoOCh
HEKOTOpOe COMHEHHE B OJHODOJXHOCTA TE€X BEUeCTB, KOTOpHIE MOABEp-
1FaNHCh 43YYEHHIO, W NOJO3PEHHE, YTO TYMAHOBAd, KDeHOBAs H anoxpe-
HOBAs KMCJAOTHl HE NPeACTaBNAIT XHMHYECKHX HHIAMBHIOR, a ABJATCH
CMeCAMK DA3JMYHBIX TeJ.

Ocobo creayer OCTAaHOBHTbCS HAa Tex paboTax, KOTOPHE NHITAJUCH
BRISICHUTL OTHOLIEHME 430Ta K BemecTeaM TryMycad, TakK Kak HeKOTOpre
M3 5THX p4DOT TOIXOZMNHM BMeCTe C TeM M K BONPOCY O XHMHUYECKOH
KOHCTUTYIMH BEHIECTB rymyca. _ ‘

Eme B crapmx paborax Mbl HAXOIMM YKa2aHusg Ha CNOCOOHOCTH
I'YMAHOBOH KHCJOTH noriomath asot!). Ilosxe Jlerepewn Hames, uToO
TyMyC M3 CTAaporc JepeBa ¥ YyAbMUHOBASA KMCJIOTA W3 MAXOTHOH 3emJy,
HAXOAACh B DACTBOPE €IXKOr0 Kand, cnocobHB noraculath asor. OnbiTH
Cumona (1875 r.) nokasand, YyToO MOrJowmwaeMbll 'yMUHOBOH KHCJIOTOH
a30T npeBpaulaeTcs B aMMHausble coeauHeHusa. B 1881 r. Bomnpoc o6 or-
HOLIeHUAX 23074 K I'YMHHOBROH KucnoTe 3arparuBaeTr pa6ora TapxoBa.
OnplThl NPOM3BOAMAHKCH OTYACTH ¢ TOPGOM, KOTOPBIH, OCJAE ONPeaeNeHUs
B HEM KOJIMYECTBA a30Td, NPHBOAMICA B CONPHKOCHOBEHHE C DPACTBOpaMH
aMMHAuHbIX COJejl, OTYACTH ¢ MCKYCCTBEHHO [MOAYUEHHBIM M3 Caxapa Belie-
CTBOM, IIOXOXHM HA TyMU{HOBYI0 KHcaoTy. M Te, u japyrde OnuTH 0OpHU-
BeJd aBTOPa K 3aKJKYEHHIO, YTO COEAMHHUBIUHICA C T'YMHHOBOH KHCJAOTOH
aMMHaK HE OoCTaeTcd B KayecTBe TaKOBOTO, a NpeBpallaeTcs B Jpyroe
a30THCTOE COEJMHEHHE, HO HE B Aa30THYI KHC/AOTy, B HEBHICYUIEHHOH
FYMHHOBOH KMCJOTE 3TO NPEBPALLEHHE COBEPILIAETCH TONBKO OTUACTH, 4 [IPH
BHICYLWIMBAHKK €€ MOYTH BECh AMMHAK NEPEXOAMT B APYryw Qopmy; To XKe
HabMoaaeTCs ¥ N0 OTHOIIEHHIO K Topdy. Pabora Tapxopa, xo1d H HE
pewlaeT Bonpoca O (opme COeAHHEHHH a30Ta C ryMyCoOM, OLHAKO BrnepBole
HAMEYAET CrHOCOOHOCTH IYMyCa NpeBpawaTh Majlo YCTOHYHUBBIE A30THUCTHIE
coenMHeHus B OoJsee yCTOHYHBHIC.

B BochmunecaToix rogax bepTao v AuJApe nNpuHHUMand, 4TO
B MO4YBAX 3aKAOYAIOTCA aMUAB, 4 eue Mo3xe OTMeyanH, uTo amunoobpas-
HBIC BEUIECTBA MOYBhI MPHHALNEXAT ABYM TpyNIaM, pa3narariliuMmcs He-
OAYMHAKOBO CKOPO, M 4TO Boo6me a30T HAXOJMTCA B MOYBCHHOM rymyce
B pa3HHX dopMax?).

O npouHOM CBSI3HIBAHHKM a30Ta T'YMHHOBOH KHCIOTOH TOBOpHJ, Ha
OCHOBAHUH ONBITHHX JaHHHX, H Jrrepliu.

Bosee nonumpl# OTBeT Ha BONPOC O TOM, B KAKUX (POPMAX a30T BXO-
AXT B COCTAB TYMHMHOBOH KUCJNOTH, HAXOAdM B pabore Jlodapenxo;
nocnenH4d¥ noayyan M3 pasnMuHbBIX YEPHO3EMHBIX N0YB I'YMHHOBYIO KKC-
aoty ¢ nomoulpro 109/, pacteopa Na,CO; u oryacty ammdAaka. Cpexas
TYMAHOBASl KKCJAOTA KMNATAJIACh B CJjabOR CONAHOH KHCIOTE H, N0 ycpen-
HeHMd eNKdM Kaad A0 caabo KdACAOH peakuud, B Konby BHOCHACH B U3-
OwiTke MgQ. npd ueMm noNy4vaBIIMACH aAMMHUAK OTTOHAJCA B THTPOBAHHYIO
CepHYI0 KHcaoTy. [locae OTroHKM THTpPOBAHHBIM DACTBOpP HACPEBAJCA A0
KMNeHAA AN yINaJAeHHs Yraekudcaorel. OJHOBPEMEHHO B ADPYTO#l MOpLHE
onpeiensiyica 430T aMMUAYHBIA, HO KOJHYECTBO €r0 OKA3bIBAJ0Ch BCeria
HUYTOXHBIM. OlpeaeneHds aMHIHOTO a30Ta JIANAH CAEAYIOIHE Pe3YAbTaThi:

Cpennee u3
2 onpen.
Uepnosem Huxeropoackodt ry6. . . . . . . . . . .031%
" Tyabckoit ry6. . . . . . . . . . . .. .041
» » » N O R 2,

Yy Sprengel, Hermann,
2) 1o Bonpocy o6 aszoTe cm. Takke Udranszky, Loges, Sestini, F.



Cpennee H3
, 2 oipell.
Yeprozem CaMmapckoh Tv6.. . . . . . . . . . . . .029
” » Woe e e e . 0,32
" [loaraBckoro okpyra . . . . . - . . . . .027
. XapbKOBCKOTO OKPYTa - . « « « « + . . . 0,22

Hanee JosgapeHko onpejgensan COAEPXKaHUE B TEX HE ryMHHOBBIX
KHCA0TAaX a30Ta aMHHOKMCJOTHOIO, NOJAL3YSACh METojoM bemepa. ITOT
METOJ 3aKJI04aeTcss B JAeHCTBMM HA PacTBOpBI, COJAEpXauiye aMHHOKAC-
JOTHl, 430THCTOH KACHOTH. [IpH 3TOM a30T AMUHOKHCNOTHl BHILENAETCSA
B CBO50,ILHOM BUJle, H TAKOE e KOJUYeCT30 a30Ta BHALJAHETCH M3 a30TH-
CTOH KHCJIOTHI, COrACHO YPaBHEHHIO: :

RNH, COOH -+ HNO,=ROH. COOH+N -+ H,0.

Jlns  onpenenedusi aMHHOKHCJAOTHOTO a30Ta CNYXHAA . T€ INOPIKH

IYMUHOBO! K{CAOTH, H3 KOTOPHX OBl yXe jlla.f’IEH amuHB# a30T. Pe-

3yJABTATHl MOJYUYHJIHCh CleAYIouiHe:
A30T aMHHOKHCAOT,

Cpeuxee 13 2 onpenes-

Yepuosgm Hmkeropoacxofi ry6.. . . . . . . . . . 1,340
” Tyabckott rv6. . . . . . . .. . . .. 18]
» : » s e C e e e 1,01
” Camapcko#h ry6., . . . . . . . . . . .. 130
" " pe e e e e 234
” [ToataBckoro okpyra . . . . . . . . . . L26
,  XapbKOoBCKCTO OKpyra . . . . . . . . . 1,96

Uro kacaercs obuiero CoaepikaHdsa a3oTa B HCCJAe OBAHHBIX 06pas-
11aX F'yMUHOBOH KHMCJOTH, TO OHO KoJaebanoch Mexay 2,64 u 4.58%. Co-
NOCTABJAA 3TH BeJKUAHBl ¢ MOJYUEHHBIMM JJfi a30Ta AMMAOB 4 AMHUHO-
KHCJIOT, HeTPYAHO BMIETh, YTO A&/JEKO HE BeCb 430T I'YMHHOBOH KHCJOTHI
BXOJUT B. €€ COCTaB B KayecTBe dMHIO0B, 4MAHOKHCJAOT H aMMHaKa.
B kaxkOm Buae HAXOAMTCH 3TOT OCTANbHOHN a30T, OCTaJ0Ch HEBLISICHCHHBIM.

[Toayuun coobumendpe Bolle pe3ynptaTel, /o peHKO 3ajaancd
UeJMbI0 BBIYCHUTh, K4K MPOTEKAET NpPOLEecC MNOrJOWEeH! I'YMHHOBOH KHC-
NMOTOH 230Td, KAaKHe COeMMHEeHHS M B KAKOH 1oCciaeg0BaTEeNbHOCTH IpH
3TOM MOJaydaroTca. B CBOMX onHTAX OH ONEPHPOBAJ 4aCThIO C €CTECTBEH-
HOM TYMHHOBO¥ KACAOTOH, YacTbI0 € HCKYCCTBEHHBIM MPOJIYKTOM, Harmo-
MHHAKOMMM TYMBHOBYK KHCAOTY. KHCA0TH ynoTpebasnuch B CYXOM H
BJ4XHOM COCTOAHAAX, B Ka4eCTBE HCTOYHHUKOR asora cayxuaum 1090 pa-
creopel (NH,), SO, (,IIJIH o6eunx nopuunit) u (NH,), CO, aaa cyxo#t KHCIOTHL
OnbiTel gany CAefyOILKHe Pe3yabTaThl Aas HCKYCCTBEHHOI‘O POAYKTA:

O6umce cogepXanue azoTa

(NHy), SO, (NH,), CO.

Cyxas rym. Cpex. ryMm. Cyxas ryM
KHCJL. Kucd. RHCA.
ey, .o L0026 0,38 0,45
2cyrok. . . . .. .. ... ... 033 — —
CeMb cyTOK . . . . . . . . . . .. -— 0,41 —
Meesu . . . . . . .. .. .. .. 040 0,41 0,43
, HWlecytkew . . . . . . ... — — 0,49

JlanpHelee uccaeA0BaHNe [10KA3an0, UTO MOYTH BeCb a3oT, NOIJ0-
WEHHBIH TYMUHOBOM KUCJAOTOH, COAEp2KaaCd B HE B BUAe aMHIOB. 1e xe
pe3yIbTaThl MOJYUYUIMCh M [IPH ONBITAX C E€CTECTBEHHOH TYMMHOBOH KHC-
JOTOH, KAaK 3TO ACHO BHAHO U3 Humecnenymmeu TAOAKIEL ;
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Ha 100 rp. BewecTtsa

Ycaosua onwira [Moraom. N N BHOBb 006pa3. Pasauua.
B rpaMM. aMHa0B
1 cytku ¢ 0,5, (NH),SO,. . ... 0,2] 0,17 004
2 ., . » .- .. 036 0,31 0,05
Mecau » ... . 072 0,66 0,05
1 cyrkd ¢ 107 » .. .. 0863 0,57 0,06
2 . ” . 075 0.70 0.05
Mecauy » N 1,06 0,08
2 cytok ¢ 30", . .. . . 0,85 : 0,73 0,12

Jodidi, obpabareiBag TOpd BOJOH, & 3aTeM COJAAHOM M CePHOH
KHUCNOTaMd, NepeBOJRA B pactsop Ao 40—60°% asora. M3 3TOro koauye-
CTBA OBINO ONpefeneHo:

AMMHAYHOrO A30T4 . . . « . « « « « . . . . 252
AMHIHOrO 43072 . . . « « « « . . . .« . . .2680
_JMaMHHOKHCAOTH. 430T4d . . . .-« . . . . . . 5,00 .\
MOHOAMHHOKHC/IOTH. 23014 . . . . . . . . . .05,68

B pesyabTate CBOMX HCCNEJOBAHUM aBTOP NPUXOAHUT K 3aKJIOYEHHIO,
410 60MBIIAS 4ACTh a30Ta FYyMyca COAEPKHTCH B (POPME AMHJIOB U AMHHO-
kucnot?) C yéM CBsA3aHd MeHbIIa® 4acTh 430Ta, OCTal0Ch, KaK W B pa-
0oTaX " J10Ap € HKO, HEBLISICHEHHBIM.

[MTapannenpHo ¢ uaydyeHueM Bonpoca O (HOPMAX a30TUCTHIX COEJIH-
HEHMIl MG M {CC/e0BaHde 30JbHBIX 3JIEMEHTOB IOYBEHHOIO TyMmyca.
Heann#t payx uccraegosarenelt ormedan B CBOMXx paboTax, 4YTO 30JbHBIE
3/IEMEHTBl T'yMyCa HE€ OCAXJAalTCA TeMH OOBIUHBIMM peakTHBaMH, KaKHe
OCaXJal0T MX U3 pacTBOPOB, YTO Ce€pa COJEPKATCH B I'yMyCe HE B BHJAE
cepHo#, a pocdop e B Buie PochopHOH KHCAOT. Takum 00pasoM OKa3kl-
BaAOCh, YTO 30JbHLIE 3/JIEMEHTH I'YMyCa HE HACHILAIT €ro KHcaoT ¢ obpa-
30BaHHEM conel W camu He 06pasywT kucnoT. Bnepsple I'ycTaBsBCoOH
THTIOTETMYECKM BBICKa3asacsi 0 (opMax CcOeIdHEHUH 3O0JbHBIX 371€MEHTOB
B I'YMHHOBOH KHUCJAOTE caeiyouidm o6pasom: ,Tak kaxk coepunenus rymy-
COBOrO BELeCTBA C 3JEMEHTAMH MHHEpPanbHBIX COJeH He pasaaramTcd
Ie10MaMi, TO MOXHO CHENATb CACAYIOUICE NMPEINONOKEHHe O XUMHYEeCKOH
HaType 3THx coegHHenuil. EcTh BEPOATHOCTH, UTO TYMYCOBOE BELIECTBO
YepHO3eMa CONEpPXHUT, KpOME KHCIOTHBIX BOAHBIX OCTATKOB, U CIUPTOBHIE,
BOAOPOJ KOTOPLIX MOXeT ObiTh 3aMelleH MeTaaNaMH cO CcaabbiM KHCAOT-
HBIM XaDAaKTepoM, KaK, HAlpUMED, XeJae3oM, ajdioMuHueM. B 3oae rymyco-
BOrO BEILECTBA HAXOAATCA B 3HAUUTENLHOM KOJHYECTBE MMEHHO 3TH MHOTO-
ATOMHBIE METAJJbl ¥ OHKH MOIYT SIBAATHCHA CBS3YIONWMU 3BEHBAMH MEXAY
OCTaIbHOH MHHEpANBbHOM 4YacCThbi0 MUHepasbHOro coenuHedus (dochopuas
KHCIOTa, KPeMHEBasl KHC/0TA, 4aCThIO HACHIIEHHbE JPYTHMHU OCHOBARHSIMH)
M oprasuvyeckum BemecTBoM. [lopoOHOe CoegHHEeHHe HE IOMKHO pAasJo-
XKUTHCH WEN0YAMH, IIOTOMY YTC BOJOPOA COUPTOBHX BOJHBIX OCTaTKOB
He MOXET 3aMEL|AThCSl PAaJMKANAMHU C LENOYHBIM XaDAKTEPOM, W 3TO Ha-
XOJHUTCS B COOTBETCTBUH C (PaKTAMH.

Hanomunaem 3pecy yxkaszanve ['onne-3eiinepa, COraacHo KOTO-
pomy BemectBa rymyca ¢ KHO u Boao#r npu 200° L. zawor, mexay
NpoYKM, NPOTOKATEXHHOBY10, T. €, OJHY K3 IUOKCHOEH3OHHHX KHUCJAOT
cocraBa CgH,(HO),COOH, rme umenrcs ¢QeHoabHbIE BOAHBIE OCTATKH.
[lpu6aBuM K CKAa3aHHOMY, 4YTO, M0 MHeHu:0 Pef{HuTu €pa, B TyMHHOBOH
KHCJIOTE NPUCYTCTBYOT MM anbJeruiHas TUpylna, HAH THAPOKCUALHASA,
KaK B (eHose, HAM Ta ¥ gpyras. Taxkoe MNPeanoJoXeHHe OCHOBAHO HA
CNOCOGHOCTH TYMMHOBOH KHCJOTH BOCCTAHOBJAThH (DEIJTHHIOB-PEAKTHB.

1) Cwm, raxike Valmari Abh, der Agrik.-Wissensch. Gesellsch, in Finniand. 1912, H. 3,
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TakoBa KkpaTkas HCTOpPHA H3YYEHHSA TYMyCOBBIX KHCJOT H MOMBITOK
NPOHUKHYTH B XUMHYECKYIO KOHCTHTYyuHIo Bemects rymyca. [logpobnee
OCTaHABAYBATbCA HA pab0Tax BCeX IMEPEYUCNIEHHBIX BHIIE ABTOPOB, KaK
M APYTHUX, He HA3BAHHBIX B NPEIbIAYILEM H3J0XEHHH, Mbl HE MOXeM, Ja
efga Ji1 3TO Tenepb NpeaCTaBaAfeTcsl CyUleCTBEHHO HeoOxoaumeiM!). B no-
caAefnyBe Toanl 3aBeca, CKPHIBABIIAS OT HAC XUMHKUYECKYI NPAPOAY ryMyca.
3HAYHUTE/NbHO NPUNOAHATA, U €CTh OCHOBAHHE NOJAraTh, YTO HEMHOrO Bpe-
Menu norpebyercsi Aas TOro, 4To6Bl AaTh CTPOHHOE Y4YE€HHE O XHMH3ME
TYMYCOBLIX BEIIECTB W CBA3ATh 3TOT XHMH3M C XMMU3MOM MUAKPOOHOJOriH-
YECKHWX NpPouUeccoB B MOYBE,

Oxauaxo, pawblle yeM M OyjaeM TOBODHUTH O HOBEHIUMX, NpenrMylile-
CTBEHHO AMEPHKAHCKKX PA60TAX, PA3DBACHAOIUX XAMHUYECKYIO NPUPOLY
rymyca, HeoOX0/JMMO OTMETHTb €LIe OJHO HANPaBJeHUe B U3YUEHHU ryMyca,
HANDAaBJAEHKE, KIOHUBIIEECH K HACNPOBEDKEHHIO TEOPHH TYMYCOBBIX KHCIIOT.

Eme B 1888 r. pan BemMeseH, ropopsa O 3aBHCAMOCTH IOTIOTH-
TeJMbHOH CNOCOGHOCTH NOYB OT MOYBEHHHX KOJJIOKHAOB, MONYTHO NMOCTaBHJ
WM HAMETHN DAJ APYTIHX BONDOCOB, HA KOTOpPHE B TO BpeMs 06paTHIM
CPaBHUTEJbHO MAaJO BHUMAHUSA, TAK KaK UCCNEN0BaHHS B 06JACTH KOJNJIOU-
HOH XMMHMHM TOFJZa TOJNBKO elle HAaYUMHAJAWCh, HECMOTPS Ha TO, YTO CaMoe
NOHATHE O KOJWJIOUZAX ObLIO BBEICHO B XMMMIO B Havale IIECTHIECATHX
rogos?). Cpeau BONPOCOB, BbIIBHHYTHX (pan Demmesnednowm, 6HA U
BONpoc o nouBeHHOM rymyce. Ilo OTHOWEHdI0 K nocnejHemy UCCAEN0-
BaTeb BIIOJIHE OTNPEAENEHHO NOJAYEpPKHBAJ, YTO 30/bHBIE 3/71€MEHTH, BXO-
AfiHe B COCTaB Tymyca, o6pa3yioT TaM HE Kakde-nd00 onpejeleHHbIe
XUMHUYECKHe, a TakK Ha3hBaeMble ,IOrJ0THTeNbHble COeNdHEeHHd". UTo
PACTBOPBI TYMUHOBOH KHMCJAOTH B IE€J0YAX ABASIOTCA MNCEBIOPACTBOPAMH,
60 HHUYTOXHOr0 KONMYECTBA LIEJNOYHM AOCTATOYHO AJSA TOro, 4Tobwl Iepe-
BeCTH TYMHHOBYIO KHCJIOTY B PacTBOpD, YTC OCAAKH T'YMHHOBOH KHCNOTHI,
noayyaemele ¢ NOMOIBIO CoaeH KalbUufl, TAKkKe He MOTYT 6pITh paccMa-
TPUBA€MbI, B CTPOIOM CMHICJIC, KAK KaJblIHKEBBIE [YMATH, TAK KaK ONATh-
TAKHY HeOGOoMbIIUX KOJUYECTB H3BECTKOBHX Conel jgocraTo4yHo, 4YToObI 3a-
CTAaBUTDL KOATYJHPOBATH T'YMUHOBYI0 KUCJOTY. [loraoniesHsli amMmuax, 1o
€ro MHEHHKIO, TaKXe He 00pa3yer OObIKHOBEHHOrO XMMHUYECKOrO COeNUHEe-
HHs, XOTA CBOKCTBA, NPHHAJJEXKAllHe aMMHAKY, B 3HAUYUTEJHLHOH CTENeHH
yrpauensbl. IIpapaa, HeckonbkO naasme ¢ an bemmes en oroBapusaercs
caeaywumei pasoit: ,MOXKET MM CYWECTBOBATh COOCTBEHHO XHMHYECKOE
COeUHEHHE MEXAY TYMHHOBOH KHCJIOTOH K OKHMCHIO METajsa 4 Kakoe,
UJIM HE CKDBHITO ¥ XUMHMUYECKOE COEJMHEHHE B KOJJOKHIHOM KOMIJIEKCE,
3TOTO MBI JO CHX MOpP HE MOXEM YCTAHOBHTLY.

Heckonrpko nosxe B cpoelt pabore 0 cocTase u 06pa30BaAHUL COENM-
HeHu# xenesa B Oosorax paH BemMmeneHd rosopur B npdMeuyaHuH, 4To
TePMHHBI: [YMaThl, YAbBMATHl ¥ T. J. He JOMKHB GoJjee ynotpebaaTscs,
a CAGAYET BBeCTH TEPMUHBI: 30NH M renM, HAnpuMep, I'yMYCHO-XeJe3H-
CTHH THA1PO30Jb, TYMYCHO-KeNe3dcTHH runporens. Haspanusa: rymusoBas
KHCA0T4, YIbMUHOBAS KHCJAOTA, 4lIOKPEHOBAA KHUCJI0TA M T. A. 0603HAYAIOT
HEONPENENEHHBIE KOMNJEKCH KOJNJIOUAANbHBIX BeIecTB.

Ewe mnosxe, rosops o aBjnenusix ,abcopbudun“, ¢an bDemmeaeil
BHOBb [IOJYEpPKUBAeT, YTO ,IOrMOTATEJBHBIE COCIHHEHUS® HE npeucTa-
BJASAIOTCA XHMHUYECKH ONpenesieHHbIMH COEXMHEeHHSIMH W 4To abcopOuus He
€cTh XMMHUECKOe CBH3bIBaHUE. B Toit e pafore aBTop oTMedaeT ¢nocod-
HOCThL resed npd abcopbuuu BHI3HIBATH rMApOIM3 COoNeH, gaxe ¢ CHIb-
HLIMU OCHOBAHHAMM Y KHCJIOTAMH. A 10 OTHOWIEHUIO K KOJJIOUAHBIM BeLIe-

1) TlogpoGuee o HekoTopblx paloTaX cM  nepBOe y3JIAHME 3TOH KHWACH, a Takwke Bau-
mann und Gully, vacteio X oauHucku#i. Pycckutt mousosen, 1914 u TpycoB.

2) Graham. Proceed. of the Roy. Soc. 1861 and 1864.
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CTBAM TyMyCca HA4IOMUHAET O MX CIOCOOHOCTH pasnaraTs B HeGOJBUIOM
KOJMUECTBE XNOPHCTHE aMMOHMH, kapGouaThl, QocdaTbl u OopaTel, NpH
yem 00pasyloTCs KUC/ABHE COJMM W NOTrioiaeTCs OCHOBAHHE. Ha sto#t cno-
mc06H0cm TYMYCOBBIX BeIIE€CTB Mbl OCTAHOBAMCS €€ B IJIABE O BHIBETpH-
“#aHKHK, a NOTOMY [OKa noapobuee Ha 3Ty TeMY PACrnpoCTPaHATHLCA He 6yieMm.

[Ipexne YeM XATTH Jajbllle B BONPOCE O KOJOWAHBIX CBOHCTBAX
rymyca, OTMETHM 3Jech, 4TO JajleKo He BCE HCCnejoBaTeau CTOAT Ha
Touke 3peHHd (G an bemmensena 1o OTHOWEHHI K MOrJOTHTEAbHBIM
coeguHenuam. Tak, Pob6eprcown!), paccMaTpUBas KPUTHYECKH TE€ NO-
JOMKEHHUAl, KOTopbie ycraHOBnewn ¢an HemMMenenom ¥ OcrBaas:
JLOM 110 OTHOLUEHHKIO K SIBJeHHAM aGcopOuMH. NPHXOIHT K BBIBOAY, YTO
BCE 3TH INOJIOXKEHUS OTHOCHATCS B pPaBHOH ME€Pe B K OnpelencHHHM XHMHU-
YECKUM COEJUHEHUSAM, H YTO MO3TOMY NOrjoTHTENbHBIC COCAHHEHHSA MOTYT
ObITh pPACCMATPHBAEMBl B KAUECTBE ONPEIENCHHBIX XHMHYECKHX COelUHe-
Huit. Bed mMapH?) BECKA3HIBAET MBICAb, YTO B LeKCTBUTENHHOCTH HE Cyule-
CTBYET HUKAKMX KONJOUILHO-XHMHUeCKHX COEIMHEHHH, W YKJIOHE-
HHE OT 3aKOHA CTeXHOMETPHYECKHX OTHOILEHHH (KOTOPOE B 3THX KOMNAEKCax
3aMeyaercs) OOYC/NOBNHBAETCH TeM, YTO B CHCTEMAX, KOTOPBHIE HMELYIOTCS
KONNONARO-XUMUILCK UMY CORAVHRHAAMYE, MM WMeeM ARRO ¢ Sonee
HJIH MEHee TOHKAMH (PU3HUeCKHUMH CMecaMHd, COCTOSIIMMH K3 HeCKOJBKHX
XWMHUYECKHX COEJHHEHHUH, MOJYHHEHHLX 3aKCHAM CTEXAOMETPAYECKAX OT-
HomeHui. QueHp 4YacTO 3TH BIONHE onpeeNI€HHbIE XUMHYECKHEe COeHHe-
HUA HAXONATCH B COCTOSHHMH NpeBpauleHdss B APyrue, GoJee NOCTOSHHBIE
coeantenus“. Qccan Ackah, H3yuas cBOHCTBA ryMycoBbx Bemects (Iy-
MYCOBBIX 30/1€#), HAXOAAUIKXCH B COCTaBe CeBEPHHIX NMPECHbBIX BOJ, MPHUXOJUT
K 3aK/IOUEHHIO, YTO I'yMaTHl 00pa3y1oTcs 6A3r0aapsa XMMUUEeCKUM PeaKkiusaM.
Cpen-O1eH cyuTaeT, 4YTO HEKOTOpHle cOCTAaBHLIE 4aCTH rymyca A3roT-
HCTHHHBIE PACTBOPHL. ‘

Wien ¢dan BemMmenena passuBanuCh, OAHAKO, Janemie, B 60Jb-
mwofi pabore Baymaunna u [yaau. OcHOBHbIM BHIBOAOM 3TOH DPabOTH
SIBASIETCH COMHEHHE B TOM, YTO TymycOBbie KHCJAOTH JEHACTBUTENBHO npel-
CTaBnsloTCa Kucaotamd. Jlosoaw, npudeojuMbie baymannom u Iy anu
B NMOATBEPXJIEHHE CBOHX COMHEHMH, TAKOBH: 1) ryMyCOBBIE BewecTBa CYTb
KOAJIOUAB! K, B KAa4ecTB€ TAKOBHX, AAIOT IMOMVIOTUTENLHBIE COCIUHCHUA.
OTcroga cneayer, 4To Tax H4A3bBaeMble ryMATH HE ABJIAIOTCS COJSAMH: OHU
‘He OOHADPYXKHUBAIOT XdDAKTEPHBIX CBOMCTB METANIAYECKUX COJed, 8 UMEHHO
[(BETA ¥ HOHHOW pEAKIMK: KeNe3Hble rymMaThl HE 3@JEHbIE U HE XKenThe,
ME€IHBIC T'YMATH HE 3eJeHbe U He 'l"OJIY6bIE; B KCJIE3HOM TYyMATE HE/Ib3dA
O6GHADYXHTb XEJIe30 NeHCTBHEM KDacHOW COJH; 2) pacTBOpH TYMHHOBO#H
KHC/IOTH He OOHAPYXHBAIOT 3JEKTPOUPOBOAHOCTH; 3) TYMHHOBAS KHCJIOTA
¢nocobHa BCTYNaTh B COEJHHEHHMS ¥ C KKC/AOTaMH, ¥ C OCHOBAHHAMA.

Mel He Oyxem ocCTa€dBAMBATHCA 3/1€Ch HA KPUTHKe nojaoxenuit ba y-
MaHHA U Tynau, a o CAEMAHHBIX MM C PA3HBIX CTOPOH BO3paXKEHHAX
CKaxkeM HHXe, HO HE€ MOXEM He OTMETUTH HAJHYHOCTHA BO BCEH IOCTAdHOBKE
BONpoCca JorHyeckoi omubku. KonnodaHoCTh BEIUECTBA HHYYTh HE IOBO-
PUT O MPHHAANEKHOCTH 3ITOTO BelleCTBa K TOH MM HMHOM XUMHYECKOH
rpynne. Ecap BelwectBo KOAJMOM/HO, TC OTCHOAA OTHIOAb HE CjAeAYyeT BhHi-
BOZ4, YTO 3TO BEIIECTBO HE MOXET ObTh B TO XK€ BpeMs U KHCJAOTOMH.
Koanouisl ¥3BeCTHH M B TPyNmne KUCNOT, ¥ B IPYIIE OCHOBAHUH, ¥ B rpynne
CoJel, U, IOBUAUMOMY, BCAKOE BEnlecTBO MOXHO MOJNYYUTh B KOJJOKWAHOM

 COCTOSIHAM NpH ONpeNeNeHHHX YC/IOBHAX.

Mbl BOBCE HE XOTHM OTPHLATh TOrO NOJOXKEHHS, 4TO BeUleCTBA ryMyca
ABAAIOTCA KoJanounamu. Hanporus, 3TO nosoxeHHe MOXET B HacTosmlee

1) Robertson, Kolloid.-Zeitschr., B. Ill, H. 9, 1908,
2y Weimarn, Kolloid.-Zeitschr,, B. 1V, H. 5, 1909.




BpeMs CuHTaTbCA COBEPIIEHHO ONpefe/sicHHO YCTAHOBJIEHHBIM, HO CHAENATb
U3 HETO Teé BLIBOAK, KOTOpHE caendnn baymawHoM B ['yaau, nenbsd.

Hone#imue necnenopanusd I'ycrasa Pumepa nos3BoJUAH €My CAEATH
3aKJAIO4€HHE, 4YTO TI'yMYCOBHIE KOJJOHABL NPEACTABJAAIOTCA 4YPE3BHYAHHO
TOHKOYACTHYHBIMY, HOO INpH YAbTPADUABTPANMK OHH NPOXOAAT OTHACTH
yepe3 7,50, yaprpaduiabTp. Cyxolt 0CTaTok, MOAYYAOMIHACH NPH BHING-
DHBAHHM ['YMYCOBOrQ 3075, y OOJBLUIMHCTBA MOYB NPEICTABAAET Heobpa-
TUMBIH KOJJMOHI. YJAbTPAMUKDOCKOMUYECKH ORI 3aMEYeHBl 3€J1eHOBATO-
XKearsle (4acThIO KEATO-KpacHnie) yactTdubl, Kpome nosapusanuu cnera
Obl1a KOHCTATHPOBaHA (PaoopecueHyus. CBeTOBOH KOHYC OBl COBEPUIEHHO
Hepas3soxuM. Ha OoCHOBAHMHU DPa3nMyHbIX HAG/NI0J€HKH MOXHO CKA3aTh, YTO
TYMYCOBBIE KOJJIOHIbl ONH3KH MO CBOHCTBAM K HEKOTOPHIM OPraHHYeCcKUM
Kpackam. Msl NPHROAMM MOKA 9TH BHIBOAHW K3 pabote Prumepa, K KO-
TOPOH HAM NPUAETCH €Ule BO3BPATHTHCA BIIOCJEACTBHH, 4TOOH NOJYEPKHYTh,
YTO KOJNNOWUAANBHOCTHL MHOI'HX BEIIECTB 'YMyCa CTOHT BHe COMHEHHH,

Pa6ora baymanna u 'yanu Bb3Bana ueablit psajg BecbMa Cylle-
CTBEHHBIX BO3paKeHHH co CTopoHel Puugensn, Taxkke u 3w0XxTHHTA,
Jpeunbepra, Coen Opena, a yacteio u Pumepa. Pungenr orme-
yaerT, Mexay IPQYHM, UYTO 3JEKTPONPOBOJHOCTHL T[YMUHOBOH KHCJAOTH
HAYYTh HE MEHBIIE B3JEKTPONPOBONHOCTH MHJANHHOPMAIbHBHIX PACTBOPOB
YKCYCHOH KHCJOTHl UJIM YrACKHCAOTH. TadKke H 310XTHHT BHPAXKAWOT
cBou Hecornacud ¢ baymannom u 'yanu 8 20 nonoxendsax, #3 KOUX
MBI OTMETHM CJeIyHoulde:

1) Kpaxman, kax koanoui, He cnocoOc¢TByer pacrsopesuio P,O, u3
Cay(PO,), Toraa xak rymycoBBI€ KOJJIOHAB BbI3BIBAIOT PacTBOPEHHe.

2) Kpaxman ¥ KJ€TYaTKa HE BHACJSIOT YKCYCHOM KW MMHEPanbHHIX
KHCJIOT M3 MX CONeH, KaKk 3TO JenaiT BelecTBa ryMyca.

3) CuHero okpallMBaHus CMecd HOJUCTOTO Kands, HOAHOKUCAOro Kaaus
H KpaxMa/jbHOrO.KJeHCTepa HeHTPAAbHbIE KOJJMOKALl HE BBI3BIBAIOT, a TYMYC
BHI3bIBAET.

4) Topd (rymyc) HHBEDTHPYET Caxapo3y, BeUIENSET ¢ METaN11yeCKUM
KeJ1e20M BOAOPOL.

He ocranarnuBasice Ha apyrux Bospaxenusix baymanuy u Iyanuy,
OTMETHM JAILUb, YTO B yNOMAHYTOK pabore P M e pa KUCJOTHOCTb rymyca
Onina HENOoCpe/CTBEHHO M3MepeHa NMyTeM ONpejieseHus] KOHIEHTPANHH BO-
AOPOIHBIX UOHOB. ’

‘B Bo3paxenusix TeNepb YKE HET, B CYUHOCTA, ¥ HaLOGHOCTH, Tak
K4k Hope#imde paboTH /OKa3ajnu NPUCYTCTBME B COCTaBe TyMyca Jo-
BONBHO pa3HoO0pasHelx Kucaor. K 3Tém paboram MB Teneph U nepe-
XOIHUM,

CyuyKHu nepsoMy yaanroch npu nomoud QPHILEpOBCKOro MeTona
ITEPUPHUKAUKWH M30JHPOBATHL K3 TyMyCa AMHHOKHC/OTH, 4 HUMEHHO:

ANaBMH WUAM aMUHONDONHOKOB. K-Ta . . . . . . . . . . |CH;CH(NHy))COOH
Jlefluyn , aMHMHOKanpo€soB. , . . . . . . . [CH3(CH,),CH(NH,)COOH
AcriaparnHos. K-Ta AW aMHHOAHTapHas . . . . . . {CH(NH,)COOHCH.COOH]
TayramumoBast k-Ta . . . . . . . . . .. .. .. . (CH),CHNHCOOH),

Tuposvn unH okcudeHun-aMuHo-nponvonoBad k-ta . . [C,H,(HO)CHNH,COOH
IpoAxH, AMHHOBAXEPHAHOB. KUCi., [HcTHIMH—Caeq bl

3atem PoGMH30H, NMOAB3yACH TEMU X' METOAAMH, BHIEIUA M3
TOpda JNeHuuH, H30MCHLIMH, KOTODHE MOXHO PacCMaTPUBATh, KaK THIHY-
HBlE NPOAYKTH pacnana OejaKOBbIX BeIeCTB.

Ocobenno MHOTO coeaurenuil 6wiio BoineneHo Ulpedisepom u Ulopwu
(Shorey), oruacTe B corpyaHuuectBe ¢ Sullivan‘om, Skinner‘om #
Lathrop‘om.
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IMpefinep u W opu nonyyanu 43 nouBpl PACTBOPHMBIA CYyMYC C MO-
Moulplo 20/, pacrsopa eakoro nartpa. [Ip4d 3tom ocraBanach HepacTBO-
PEHHOH 4YacTh ryMycCa, COOTBeTCTBOBaBIIAs_24, 19/, BCcero xonuyecTsa yrie-
pOZa, conepxkaBIIerocs B nouse. B pacT3ope, caenesare.dpHo, OBIIO
cBbllle 75/, yraepoiaa. DTOT pacTBOp 006pabaThiBancs 3aTeM COJNAHOH
KHCA0TOR, 1 NpA 4eM BhIAJZa W3 PACTBOPA T4 YaCTb rymyCa, KOTOpas Ha3bl-
BaJach FYMHHOBOH KHCAOTOH. B He# cogepxasnocs 36,69, yraepona.
dusapTpar, ocTaBmiMACA nocae BbInajeHUA » TYMHHOBOH K“chom , coaep-
Kanl AHOKCHCTCApHHOBYIO KHCJAOTY, NMUKOJAKRH-KapOOHOBYIO Kncnmy, KCaH-
THH, TANIOKCAHTHH, LUMTO3HH, THCTUAMH, aprUHUH K MeHTo3aHu !). ,[ymu-
HOBAsg KHCJI0TA® HarpepaJgacb € AaJKOroJeM, MNPK YeM nNepemo B
pactsop 21,29/, yraeposaa. HepacTBopuMniil ocratok obpabarsiBancs meTpo-
JedHBIM 3(HUpOM, B KOTOPOM HE pACTBODHAMCH CMONSHBIE KHCAOTH H#
aPUpPBl 3TUX KUCJAOT. B pacTtBope OHIM HAfjeHH: MOHOOKCHCTEAaDHHOBAs
KHCJAOTA, KHCJAOTH napaduHoBas, NUCHONEPHHOBAN, drpolepHHOBas, IIHd-
nepuanl (KHPHI), arpocTeponb, @UTOCTepOsb. Kpome rtoro, ObIIM HaiAEHB
IHTPHAKOHTAH W KpeaTHHHH. [1o3xe Te e HCCaeZoBaTeNH BHAENHIH eule
ULABEIEBYIO KHACJOTY *). AHTAPHYIO, AKPUAOBYIO, CaXapHHOBYIO, NH34H, ale-
HHH, XOJdH, TPUMETHJIAMMH, CAJHUHMNOBBIA aJabJerWi, MAaHHHT, PaAMHO3Y,
TPHTHOGEHB3A/ICT U, HYKJIEHHOBYIO KMC/JAOTY H He Onpege]eHHBbIH eme ajb-
Aerai.

Taxkum o6pasoM, Bemecma, Bolaenendple lllpefinepoy, U_IOpH
H UX COTDYAHHKAMY 43 I'yMyca, COCTABJAAIOT Caenyouumi pax:

be3a3zoTiHcTHe COEAHHEHHUSN

YTraenolopoah:

Jurprakontan (CyH;).
"KHcaors:
Ulasenepas (C,H,O))
Aunrapnan (C,HOp)
Agpunosan (C,H,0.,)
Caxapunosas (C,1H;,0,)
Bewnsoitnas (C,H.COOH)
Meraokcuroaonosas [C;H,(CH,),(HO)|COOH
Monooxcucteapunosan (CgH,:0,) nan [Ci;H; (HO)COOH]
Huokcnereapundpas (CygH,0,) wmn [Cy:H.,(HO),COOH]
Arpouepunosasi {Cy, H,,,(HO)COOH] nau C, H,0,
Jlurnonepuyosan |
Mapaddunosasn fC‘"H*SO”
Cmonfineie KHCAOTH (M30MepLl CHABBHHOIN K-Thl) %) —C, H.O-
DPUPH, CHHPTH, aNbAeTH b, YFA€BO] b
JPuUpbl CMOAARBIX KHCJOT.
dyToCTEpONL M arpocTepois (Oau3kue K xonecTepupaM coeaunenns) C ,,H“OH 0.
HKupsl (ranuepdasl KUPHBIX KHCAOT) Y
Maunsur C;H,,0,,[C;Hg(HOY, ]
Pamnosza CH,,0,,
Tputnobensaagerna (C,H.CHS), -

1) [TenTO3aHB! HAXOMMAH M paHbwe, Hanp., v.Feilitzen; Tollens, Michelet und
Sebellcn [Mpu wHarpeBanhu no4eel ¢ COAAHOH KHcaoro# casilied 3anax ¢ypdypona
(Cabanun, [emMMepJaHHT), NOAyYalllerocs H3 nEHTO3aHOB, ¢M. 'eMMepaHHT.
,,Hoqaoaenenhe 1907, 307—-314.

%) Mach F. sawel B mouse aBeIeBOKHCAKI Ca. I']ocnemmn o 1aHBbIM Bassalik,
(Jarb. I wissensch. Botanik, 1913, Bd. 35, p. 225) pasnaraetcs 0coBiuM » HKpoboM.

“y Cum. lllkateaos B, O XUMIMECKOM COCTARe CMOML. Mocrsa, 1889 r. O npucyr-
CTBUM B TOpdie M NMOYBAX CMOJ H BOCKoOOGp. BemtecT cM. Wollnv.—Die Zersetzung d. org,
Stoffe... Eropoe, Hyp. On. Arp, 1908, c1p. 34

L) Cm. Rahn, O. Centralbl. f. Bacteriol, Bd. XV, 1905, Ne 2- 3
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Camunpnorsit ansperuz—CyH,OH.COH
Banuann [CgH4(CH, O)(OH)CHO]
Nentosann C;H,0, .

A3oTHcThE cOEfHHEHUA

Apruunn C;H,,O.N, (ryanuniun-amuHoBanepHanoBas K-Ta)
Fucthann (nMupason-amuHonponuonoBas xucaora) CgHyO,N,
Hurozun C,H.ON;H,O

Kcanatan G;HO,N,

Mmnokcantin C.H,ON,

Kpeatumn C,H.N,0

Apennn C;H;N;

Xoana C;H,,O,N

Jusun C;H; ,O,N,

Tpumerunamun CsH N

[Tukonun-kapbonosas kucaora—C.H:NO.,

Hyknennosas Kuciaora.

[IpocmaTpuBas 3TOT psJ COCNMHEHUH, @ Takxe ¥ COeNHHEHUI, BhIje-
' IEHHBIX JIDYTHMHM HCCJIeNOBaTeNdIMH, Mbl BHJMM CpeAM HHX JBE€ CPYMIbI
BewlecTs: 1) coepuHEHHs, KOTOPBIE MaJji0 pa3/aararoTrcs MUKPOOPraHH3MAMU:
CMOJIB, BOCKOOGDa3Hble BEIMECTRA, OTHACTH MKHPHL, NEHTO3AHE! M 2} NpOMe-
XKYTOUHBle MPOAYKTH pacnana 6elKOB (AMUHOKHCJIOTH, LUIHAPOCTEaPHHO-
Bast KMCJOTA!), HYKIEONPOTEUAOB ((UTO3NH, KCAHTHH, THNOKCAHTHH), a/1Ka-
JIOMJIOB ¥ 3}UPHBIX Macesn (IPUCYTCTBHE METOKCHIBHOM TPYNIbl YIIEBOI0B).
Muaue rosops, coctap BemecTB I'yMyca NpeAcTaBAsSeTCH TAKMM, KAKKM €ro
M CHeA0Baj0 OXHJAATh HA OCHOBAHHHM 3HAKOMCTBA C MHKPOOHOJOrHUECKHMH
OpomeccamMu pacnaja OPrasuuecKOro BEEeCTBA.

M3 paccmorpennst pabor Ulpeifinepa u Ilopu BUAHO, YTO HEKO-
TOPY! 4acTb OPraHHMYeCKUX BeIecTs MM He yAa/0Ch BHIEJNUTH H3 NOUYBHI
H, TAKHM 00pa3oM, MBI HE 3HaeM, BO-NMEePBHIX, H3 KAKHX COeJMHEHHH COCTOAT
BELIeCTBA, CAaralomHe TaKk HA3nBaeMbli TyMKU H (M yabMHH), 4, BO-BTODBIX,
HE 3HAaEeM H COCTaBa HEKOTOPOH YaCTH Tex cOenUHEHHH, KOTOPHIE BBITATH-
BAIOTCS M3 MOYBHI PACTROPOM ILEJOYH ?).

IHpeitnep u Ulopu ga0T caelywimyio KJ]HCCH(bHKaLIHH) BbI i€J1CH-
HbIX KMM COeIMHeHHH:

O6paboTka nNodYBb Wen04Ybi (2", pacTBop)

HepacrBopumoe OcaloK oT coNsiHo# K-Thi Kucawiii dunbtpar
Fymumn F'ymuunosasn Kpenosas

M yJibMHH - (M YTBMHHOBRBAS) K-T bl M AaNOKPEHOBasl K-T bl
CMoasHble KuCJAOTbl JIMOKCHCTeapHHOBas K-Ta
3dupsl CMOASABLIX KHCIOT [TuKOANH-KApOOHOBAA K-Ta
[nuuepuan KUpHLIX K-T (kipbl)  FlenTo3ann
ArpocTepHH Kcantun
durocTepHn IMunokcautiu
[Napadumopas kpcaoTa LluTO31H
JIUrHouepuroBast , [HeTuann
ArpoueprHosast Apruauy

M3 sTofl KaaccHUKaUMH MOXHO YCMOTpPeTh, YTO rpynna ,ryMHHO-
BO# KMCJAOTBHI“ JOMXKHA OTJAHYATLCS MaJ0l MOABHIKHOCTHIO, MaJOH pacTBO-
PHMOCTBK), 8 NOTOMY H C1af0 BLIPAXEHHOH KHCJOTHOCTHIO, @ rpynna

') CM. Morner,—Zeitschr. {. physiol. Chemie, 1901, 42, 121.

) Walters, E. H. und Wise L. E. (Journ. of. Agfic. Research, v. Y1. Ne 25. 1916)
Halau B noyae x—kpotonoByw kucnory [CH,.CH.CH.COOH)
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,KPEHOBO#l H aNOKPeHOROH KHCJOT" 3HaUMTEJNbHO 0OJiee MOABHIKHA, GOjee
pacTaOpuMA H TOJKHA 00/1a1aTh 60Jee Onpee/eHHO BhPaXKEHHBIMH KHCIIO0T-
HBIMH CBOHCTBAMH.

KpuTuku paboT aMePHKAHCKHX MCC/IeJ0BATENEH yKa3biBaJH, YTO M10-
AYYeHHBlE MMM COeJHHEHHs MOTAM 00pa30BaThCs - B MepHOAE OGPABGOTKH
rymyca peaKTHBAMH, HO ecad OBl 3TO OTHYACTH M ObIO CNPABENIHMBO, TO
BO BCSIKOM CJyuae, NOJydeHHbIE HMH CO€AMHeHHs YKa3biBAIOT HA Te NePBO-
HCTOYHWKH, H3 KOTOPHIX OHH MPOH3OIUJH.

He crnexyer aymaTh, 4TO B KaXJOH NouBe MBI HeNpeMeHHO HaiJeM
BCe COCIHHEHHS, KOTOpHE OblaM BHEJEHE PA3AUYHBIMHU HCCIENOBATRAMH.
Pa6orst Tex xe Ilpeiimepa u lopwu noxasdmeawt, yTo BO Beex
23 nousax, B3dateix 3 11 mratoB C. AMepuky, HaiiaeHs Obliu JAullb
NeHTO3aHsl. ApPruHMH!) Hafjges Bcer0 B JABYX INOuBAaX, FHCTHAHH B 17,
uuTo3un 8 10, KCAHTHH B 5, THnOkcauTHH B 9. ArpouepuBoBas, JUTHOLE-
puHOBas, napa@uUHOBAST U MOHOOKCHCTEAPHHOBAS KHUCAOTHI, 4 TaKXe arpo-
CTEPOb, PUTOCTEPOJb M 3HTPHAKOBTAH 1 Hau 2 pasa. JHOkcucTeapuHo-
Bas Kucaora Obl1a HaipeHa 11 pas B 26 npobax, NpH yem TOAbLKO OAMH
pa3 oHa Oblia HafineHa 6e3 OJHOBPEMEHHOIO HAXOXIEHHWS KCAHTHHA WM
FUNOKCHAHTHHA. '

M3 stHux pasHBX ciaepyer, 4uTo ,TYMHHOBAsE KHCAOTA® OJHOH MOUBLI
MOXET HMMeTb WHOI €OcCTaB, ueM ,IyMHHOBAaA Kucaora“ apyro#. Touwno
TAKXKE MOTYT OBITh HEOJAWHAKOBH TPyMnb ,KPEHOBOH H amoOKPeHOBOH
KHCIOT B pa3auuHbXx noupax. K coxanenuio, y Hac [0 CHX MOp elle
HeT NaHHBIX AJfl CYxKAEHHS O TOM, ueM OTJUYAITCHA JAPYT OT jApyra pas-
JUUHBIE THMB NOYBOOOPA30BAHHMS, KAK NOA30J, YEPHO3EM, JaTEPUT H M.
B OTHOLIEHHH COCT4BA BEUeCTB rymyca. B TOM, 4TO TakKHe OTAHUMA CY-
HIeCTBYIOT U ROJIKHBI CYLIECTBOBAThb, €1BA JH MOXeT ObITh comHesue. Ha
3TO yKa3blBaeT, MexAy npouyuMm, pabora XaHHCKOT O, KOTOpPLIH Nnoxasas,
YyTO TYMyC TNOJA30/43, 4EPHO3EMa M KAIITAHOBOH MOYBBI HEOJMHAKOB MO
CBOeMy COCTaBy H CBOMCTBaM.

B nocrenuue roabl nOSBUAKMCH JBe O60JAblIMe PABOTH O TYMyCe: OJHA
M3 HUX NPUHAVIEHHT HIBEACKOMY Hccaenaoeatento Cesen O neny ?), BrO-
pas—pycckoMmy—A. A, llmyky3).

O6e atH paboTol BO3BPAm@IOT HAC K JPEXHUM NPEACTABICHUSAM
0 Tymyce.

Ceen OpmeH pasadyaeT B COCTABe MOYBEHHOrQ NeEpPerHos:

T)'T‘ymycoabxe y T J1H, HEPDACTBODUMBIE B BOJE, AJKOTOJe H Lie-
JOuU, He aucneprupyromue (T. e. He AaloUHe KOMJIOKAHOTO pacnslieHHs)
B BOJle ¥ pa3fyxaioumue B LIeq0uH (CYMHH, YJIbMHH, T€HH, MYJJIEBBIHR yroab
CTApblX ABTOPOB).

2) TYMHHOBLIE KMCJOTH caenyromux HAMMEHOBAHHUH:

A) TYMYCOBAasi KHCAOTA, B BOje TPYAHO, B aJKOroJe HepacTso-
puMas, ZUCNTPrUpyomas B BOAe H B MeHbUIEH CTeNeHH B aJKOroJe H
pactsopumas B wmenouu. Ulesoynele COMM pacTBOpPUMB B BOMIE, B aJKO-
roJie K€ TOJbKO AHCMEPrHPyoT (I‘yMHHOBaH TeHHOBAsA, MyJJieBass U T. 1.
KUCTOTH CTaprX aBTOPOB);

1) B tpex o6pa3uax pyccxux yepnosdemos (Cumbupckom, KyGanckom M YninMHHCKOM)
IIMyxoM Oplak BuiZeneHol apIr'MHHUH M aH3uH. KosuiuecTso a30Ta B aprusiHe Bhipa-
HaeTcd A9 TPEX YNOMAHYThIX noys Besumdunamu 0,0130; 0,0120 n 0,0130, uas asora Ju-
auna—0,0160; 0,0141; 0,0114. -

%) Sven Oden. Die Huminsiuren. Chemische, pliysikalische und bodenkundliche
Iétérswlunggen — Kolloidchemische Beiheft-, herausgegeben von Prof. Wo. Ostwald,
1916.

)[Hmyx A. K XuMHM OpranHuyeckoro Bemecrea noysbl. Tpyael KyBan. Censxos.
Wucer. 1. 1, Baim. 2, 1924,



) ramaTomMeNaHoBas KHCJA0TA, B BOAE TPYAHO, B aNKOroJe
pacTBOpuMas. B BOLe Nerko AMCIePTUpyeT, NPH 4eM BO3HHKAKT CYCHeH-
3ouAHble (C Gonee rpy6bIMH YaCTHUAMM) U KOJJIOMJHBIE PaCTBOPHL. PacTso-
pumMa B wegnoyH. lHienouynsie conyu B BOJAe pacTBOPHMSBI, B aJKOT0Je AUcnep-
TUPYIOT (rymMycoBast, TYMHHOBas, Y/JbMWHOBAs, TOPQAHAS H NP. KHCJIOTH
CTaphiX aBTOPOB);

B) PYyAbrBOKHCAOTH (T. € OKpAalleHHBIE B XKEATHE LBET), C BO-
JOH K aJKOroJeM AAIOMMe UCTHHHLIE PACTBODBI; PACTBOPHMBI B LIEJOYH-
BoabimHHCTBO cosell pacTBOPHMO B BOJe (KPEHOBAs, anoKPeHOBas, I'evHO.
. Basl KHCJAOTHl CTAPLIX @BTOPOB).

*JTH nOCAefiHHEe KUCJOTH, Aailpe C BOAOH KeJiTble MM memosa'ro-,
fypble PAcTBOPHL, HAXOAHTCA OCOO€HHO B 60A0THBIX Bogax. OnNTHYECKH
nycTble ¥ yJAbTPAPHABTPOBAHHBIE ‘PACTBOPH (PYIBBOKHCIOT, IO HCTEYEHHHU
HECKOJ/IbKKHX MeCSLEB, NepexOadaT B CMeCh I'YMyCOBOH H I'MMATOME/JAHOBOH
KHC/IOT (B TEYEHHE HECKOJbKHMX YaCOB MOXHO YXKe€ 3aMeTHTb y/AbLTPAMH-
KPOCKONHuecKkHe cyOMUKpOHH (He 6onee Suu)?).

Hccnenopatelb, KaK BHWJIHO M3 MPeAbIAYIIEro, He OTPHUAET KOMIOHA-
HOr0 XapakTepa TyMyCOBHIX BENIECTB, HO BO3paaeT MNPOTUB Tex no.o-
weHr#t Baumann’a u Gully, 0 KOTODBIX Mbl TOBOPHJIK B CBOEM MECTE,
YTO BellecTBA TyMyca, KaK KOJJIOHAbl, He RAIOT KAKHX-NHOO ompenene-
HbIX XHMHYECKHX COeJHMHEeHMH, a 00pasyloT Tak Ha3niBaeMble abcopb-
THBHL € COEAHHEHHS, YTO CJAEAOBATENbLHO, MEXAY TYMYyCOM M KAaKWM-
AUO0 pACTBOPOM HE MPOMCXOLHUT XUMHUECKOH PeaKuuH H UTO I‘yMyCOBbIX
KHCJIOT He CYIeCTBYET.

HimMyX, Ha OCHOBAHMH H3YyUeHHS [MTEPATYDH .BONPOCA ¥ OTHACTH
CCOCTBEHHEIX HCCJAENOBAHHMN, NMPUXOAHUT K CJAEAYIOUIMM BLIBOAAM:

Opraguueckue BellecTBA MOYBLI, B UEJOM, MPEJCTABASAIOT CMECh pas-
JMYHDLIX OPTaHHYECKUX COeNUHEeHUH, Npu yem 60JAbINAS YaCTh BEUleCTB, BbI-
JeNeHHBIX M3 MOYBEHHOIrO I'yMyCa aMEPHKAHCKMMHM WCCACAOBATEeASMH, HE
NPHHALIEXKHT K YHCIAY COEJUHEHMH, NOCTOAHHO [TPUCYTCTBYIOIIHUX B NNOYBAX,
a CTOAT B TeCHO¥ CBA3HM CO CAYyYalHHBIMH KY/AbTYDAaMH Da3/iHUYHBIX TOYB.

Inaprass macca moyBeHHOTO MepPerHOs NPHHAAJNENKHT He STHM COelu-
HeHHSM, U NpeacTanisier cBoeoOpa3HOe BelecTBO. 3HAYHUTEABHYIO 4acThb
ero MOXHO MOJAYYHTh, JeHCTBYS Ha MOUBY IUENOYbIO M OCAmAasg 3aTeM
CONAHOM KHCAOTOH. BhijensemMass Takum nyTeMm FyMHHOBast KMCJ0Ta CONEp-
AKHUT 430T; KUCJABIR ee xapakTep 00yCaOBjaeH fiBAeHUAMH abcopOumu, 6i1a-
roJapsa KOJUIOHHOMY XaPaKTepy BeUeCTBA U NPHCYTCTBHIO KapOOKCHIBHBIX
rpynn. ConuM TYMHHOBOH KHMCJOTHI HE SIBASIOTCS HCTHHHBIMH COJSMH, CO-
CTaBAe HHBIMH CTEXHOMETPHYECKM, & CJAOXKHLIMH XHMHUECKHMM H ajncopb-
U,HOHHI:IMH COEJIHHEHHHMH

~ PacTBOpPHMOCTH TyMHHOBOH KMCJIOTH B BOJE OYEHb Ma/la M Npel-
CTABJSET, B CYUIHOCTH, MEPexXOA U3 3Keas B 3045 W CBA3aHA C HAXOXKJE-
HUEM APYTHX 33IMUTHHIX KOJIOUHLIX BemecTs. [1py nogxoasilMx ycaoBHsIxX
BO3MONHO NPUTOTOBHTD CTOHKHI KOJJIOMAHBIA PacTeOp, 00HAPYKUBAIOILIHH
BCE CBOMCTBA yCTORYUBHIX OPraHUYECKHX 3MYJbCOHIOB.

B rymHHOBO# KHCa0Te HaxomaTcA OeH30MbHLIE sinpa C 60KOBBIMH
HMensiMM; THAPOKCHMAbHBIE TDYNNLl NPUCYTCTBYIOT B T'YMHHOBOH KHC/OTE,
BepOATHO, Kak OOKOBBIe nend OCH30JbHBLIX AAEp.

HenacoieHHbIfi XxapakTep BewecTBa OOHADYXHBAeTCH KaK JErkoi
OKHCIAEMOCTbIO XaMEJIeOHOM, TAK H HEMNOCPEACTBEHHHBIM NPUCOEAHHEHHEM
raJioHJ0B.

Bonpoc 0 304bHO# 4aCTH ryMHHOBOM KHCJHOTH MaJg0 OCBEHIEH: MOXKHO
NPEeANONOKHTL, 4TO 3TO 3044 Oedka, KOTOPHH Cpegu OPraHHYeCKHX Be-
IECTB MMOYBHI BCErAa NPUCYTCTBYET.

1 pp == 0,000001 mm.




TakoBsl BHIEOAB, OCHOBAHHBIE, NMPEUMYLIECTBEHHO, HA HM3yYeHHH JIH-
TepaTypHBEIX JaHHBLIX (OTMeuenHas ehille paboTa Cren OneHa ne Onlaa,
NMOBHIHMOMY, NIPHHATA BO BHUMaHHe).

Co6cTBenHble na60OpaTOPHBIE HCCJAELOBAHUS aBTOPAa NPHUBOASIT €ro
K 3aK/JI0YeHMIO, UYTO BENeCTBO, HA3hBaBlIEeCs TIYMUHOBOH KHCAOTOM,
‘Buenb CJO¥HO Mo COCTaBy H, KpoMe He3HaUMTEJbHOTO KOJAHYeCcTBa CO-
eaunenuit, pacTBOpUMbIX B 3(upe, Gensose, aurpouhe H xaopodopwme,
comepxuT A0 14°; cMOASHBIX KMCAOT ¥ MX 3dupos u no 80°/, cneuudu-
YUECKOFrO BEWECTBA, 32 KOTOPHIM COOCTBEHHO W CIEJyeT yjAepMaTb HA3Ba-
HHE TYMHHOBOH KHCJOTHL.

IT0 nocnejHee BEUECT30 HMeeT pPe3KO KUC/BIH XapakTep U COdep-
MHUT KaK THADOKCUJADBHBIE, Tak M KapOOKCHJbHbE rpynnul. Bemectso arto
KOMJIOWAHO H MOXET BCTPeuaThCs B JABYX (PopMax: pacTBOPUMOro M He-
pacTBopumoro B soje. (Cpexeocax/aeHHoe H3 [EJ0YHOTO DPacTBopa OHO
PACTBOPAETCA JErkO B BOJAL, HO He AUDPYHAUDYET uepe3 NEePenoHKH,

Cocras rymunosoit kucaotel TakoB: C—01.8; H—4.2; N—3.2 (na
6e330/1bHOE BEILECTBO). 30J41a He cOejnvHeHa ¢ Hell OPraHMuecKH, HO npej-
CTABJASIET TPYAHO OTAEJNMMYIO NpUMech. A30T B Hefl COnepHuTcs B opme
6enkosoro. [Ipy NpoOAOAKHUTENHHOM TCUAPONM3E YACTh BEUlECTBA NEpPexo-
JMT B PACTBOP, 2 HEPACTBOPUMBIYE OCAROK COACPKHUT MEHbuiee KOARUECTBO
a3oTa.

ABTOp mnoJaraeT, 4YTO CYUECTBYeT XHMHUECKass aHaJOTHs Mexnay
MeJAHHHOBBIMM O€JKOBHIMA BeweCTBAMH, UCKYCCTBEHHBIMH I'YMHHOBBLIMH
BElecTBAMH U TYMHHOBOM KMC/AOTOH mouew. KIX cOCTaB BrIpamaercss npH-
OanusuTtensno ¢gopmyaoi (C.H,0,) n.

ITogBoast ¥TOrW BCEMY CKA3aHHOMY O XUMHYECKOM COCTABE TyMyCd,
CAeAyeT OTMETHTb, YTO MAA/JNEKO HE BCE eIlE 3/]eCh SICHO H OMNpeJesieHHO,
M BOUPOG, HECOMHEHHO, HYXKJAETCS B HalbHEHUIeH paszpaboTke.

PazauuaroTcs Apyr OT Jpyra MNOYBH M B OTHOIUEHHH COJEDXKAHHUSA
30/LHBIX 3JIEMEHTOB, CBfI3aHHBIX C BEIECTBOM I'yMyca, XOTd H 3TOT BO-
MPOC HEeJOCTATOUYHO €nie OCBelleH, H 3KCMEePHMEHTAJbLHLIE HCCAeTOBAHMS
B 3TOH 06.,1aCTH NpPENCTABASIOT H3BeCTHHE TPYAHOCTH. [at TOro, uToGH!
MOJYYHTb M3 MOUYBH JNOCTATOUHOE KOMHYECTBO Fymycd, NPHXOLHTCst 00pa-
baTbiBaTh ee weaoubio. [lociaeausisi, OMHAKO, HE TOALKO MEPEeBOJHT B 30-
n1e00pasHoe COCTOSIHME Bel(ecTBa I'ymMycd, HO CnocOOGCTBYyeT M B3BelUWBA-
HUI0 B PACTBOPe TOHYAHIIMX MMHEPAJbLHBIX UYdCTHYEK TNOMBHL. B 3TOM
caydae TOHKHe MUHEpPaJbHble CYCMEeH3WH NPOSIBASIOT CBOHCTBA OTPHIATEND-
HBbIX KOJIJIOWIOB, K OCBOOOIMTLCS OT HUX HALEJNO (PUAbTPAIMelt TyMYCOBBIX
KO/JIOMAHBIX DPACTBOPOBR uepe3 06uiKHOBeHHble QUILTPLl Heab3s. [las Toro,
yTOOBl OBITH YBEPEHHBIM, UTO OmpejenseMast B COCTABE ryMmyca 3o.a Jef-
CTBUTE/JbHO MNPUHANNEKUT B3JAEMEHTaM, XHMHUECKH CBS3AHHBIM C OpraHo-
reHaMy, a He [OCTOPOHHEH MeXaHUYecKOHd NOAMECH H/JI0BATHIX YACTHIL
MOYBB], HYXHO HIEJOYHBIE BHITSKKH, NOJy4YyaEMble H3 MO4YBHl, QUIBTPOBATH
uepe3 NopHCTHIH ravHAHBN Quabtp (ceeua Chamberlain’a, Byn3senosckuii
crakaH—H e ¢ e 1 0 8). Hackoubko Takol npHeM OYMIIEHHS TYMYCOBOH BHI-
TSKKY DAanMOHajbHee MPHeMa MHOTOKPATHBIX OCAXKIAECHHH M PACTBOPEHHH,
ynoTpeOAsSBWIET 0CH MHOTHMHM HCC/IeA0BATeAMH, MOXHO BHIETh H3 COMNO-
CTAaBJEHUS] JAHHBIX MPEXHMX M Gosee HOBHKX HCCaenoBaTesnell. Bce ompe-
IENeHHss B BBITHKKAX, NPOGHILTPOBAHHLIX Y€pe3 T[JIHHSAHBE QHABTPH,
20T CPABHHTENbHO MEHbIIME KOJHYeCTBa 30Jbl, UY€M BCSKHE JpyTrHe
onpeneneHus.

Bnarogapss pasauussiM MeTonaM, TE€ LMQPOBHE JNAHHBIE, KOTOPHIE
NOJYYAJKCh PA3/IHUHBIMU AHATUTHKAMY, HE CPaBHHMBI MEXNY coOOM; TeM HE
MeHee MBI COOGUIMM 31€Ch HEKOTODhle pPe3ynabTaThl, 4TOOBI J4Th MPEACTE-
BJEHHE O COCTABE 30JIbl ¥ NPOUEHTHHIX OTHOLIEHHSX 30/IbHBIX 3/1EMEHTOB,
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KOTOPHE BXOAAT B COCTAB BeIIECTB TyMyca M, riaaBHeiM obpa3om, TOH
rpynlsl €ro, KoTopas Ha3biBanacb F'YMHHOBOH KHC/IOTOH.

Tynbckuit uepHoseM [MontaBckiit yepHO3eM
(CaBpunos) (Poxsanko)

Slog e e e e . 42 lQ”m 43121”/.” .
Fe;O o 0 o 0 L. 4,80 } 36,57 25,14 } 38,75
ALO, . .. L L. 26,77 - 13,61
PO, . .. ... 15,50 . 15,56
CaO. . .. ... — 1,87
KO....... 2,40 0,88

Hapnsie 9rrepua (mo Kocroluesy)

I'minncras nousa

‘ (THn neM3BecTen) Bonoruas unousa

Si0, . 38,8 13,7

ALO, —H"e O 329 45,2

PO - 14,9 4,6

Ca() . 0,8 0,9

MgO 0,5 —

K0 2,8 1,2

NazO 10 ° 1,4

SO, 8,0 32,7

- Jaunnle Crattaepa (Snyder)
Cpeannit obpasen Cpennuit obpasen
H3 20 nous u3 8 nous

Si0, . . . ... 31,75%, 61 97’0/n
ALO, . . . ... 3,72 348

Fe,0, . .. .. 5,12 3,12 .
P,Os . . . . .. 21,55 12,37

CaO . ... .. — 0,9

MgO . .. ... 3,26 0,36

KO . .. ... 12,02 7,50

Na,O . . . . .. 2,48 &13

SO; . .. ... 1,25 0,98

Jlaxe U3 3THX OTPHIBOYHLIX U HE BMOJHE CPABHUMBIX JAHHBLIX MOMHO

BHAETh JOBOJBHO CYL(ECTBEHHBIE DA3NHUYUS MEKAY MNOYBAMH PA3NHYHBIX
TUNOB (uepHo3eM ©u 6OJOTHA# noyma). MOXKHO nymarb, YTO CHCTeMaTHye-
CKOE€ HM3yueHHe BONpcoCa O KOJH4YeCTBE 30JLHBIX 3/JEMEHTOB H HX COCTaBe
B PAa3/IMYHBIX. THNAX TNOYBOOOPA30BaHUA NOCTABHT MHTEPECHBIE JAHHBIE,
. HO BOMpPOC 3TOT BCe elle 0XKUAAET CBOErO HCCJen0BaTessl.
. XapaxkTepH3upysT ¢ XHMHYECKOH CTODOHBI TYMyC pPa3aHUHBIX [0YB,
caenyeT OTMETHTb OTHOCHTe/NbHoe GOraTCTBo rymyca CyxXHX CTpaH aso-
Tom. Ha ato 06CTOATENLCTRO 6BII0 O6pAleHo BHMMAHMe [HIbTapAOM
nOpd M3yuyeHHH MouB Cyxux obaacteit Cer. Amepuku. TO e DOATBEDKIEHO
Pyukosu M ana Typkecrana?!).

Bce coobmieHHbie JAHHBIE 3aCTABASKT HAC anSHaTb 4TO B pasJHy-
HBIX NOYBEHHLIX THIIAX 3eMHOr0 apa XMMHYeCKHH COCTaB r'yMyca U BXO-
ASMMX B €ro KOMIJIEKCH 30JbHLIX 3JEMEHTOB Ja/eKO HeOQUHAKOB, |
nmepes HAMH TOTYAC XXE€ BCTAeT BOMNPOC O MPUUYUHAX 3THX pasnauuyud. 3a-
AYMBIBAiCh HAM 3THM BONPOCOM, MOMKHO Obl0 6Bl 3aMONO3PUTH HEOJIHHA-
KOBBIY KOJUYECTBEHHBLIA COCTaB MUKPOOPTdHHU3MOB, HACEAAIOIIHX DPa3JHU-

)y Alway, F. and Bishop. E. (Journ. of Agric. Research, r. X, 1916) B 16 nousax
Kaaupoprun wamu: B cpeanem, 8,3%0 a3oTa B ryMyce, B TO BpeMs, KaK B TOYBaxX BJAAXHbIX
paiioHoB HaxonaT He Gomee 590.

CM. taxxe Lipman, Chas. B. Soil Science, vol. 1, Ae 3.
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Hble 1OYyWLl, a 3aTeM H HeOAMHAKOBOCTb BHEIIHHX W BHYTPedHux (No
OTHOIUEHHI0O K MOYBAM) yCJAOBHUH, NMPUH KOTOPHIX NPUXOIANTCHA MHTb MHKDO-
opranusmam. Hay paccmOTpenuem 3TUX MNPEANONOXKEHHH Mbi TelepPb H
QCTAHOBUMCH.

£ Pacnpeaenende MuUKpoGOR B Noysax

[TouBa npexacranasger HauboNee O61AroNPUATHYIO cpeldy IJad OOHTAHHA
M XHU3HEAEeATeAbHOCTH MHKDOODPTAHHM3MOB, TaK KaK B OOJBIIHHCTBE Cay-.
YaeB OHM HAXOAAT 3jech Ana cebsa o06uabHylo nuuy. [lo caosam [0 K ao,
BCE MHKPOOBl NOMKHBEI CYIUECTBOBATHL B NOYBE, M3 TOYBH XK€ OHU IOMa-
AT B BOAY H B BO3JyX, 4 M3 BO31yXa, BMECTe ¢ aTMOc(epHbIMH OCaI-
KaMH, BHOBb BO3BpPalldlOTCA B nousy ).

Tak kax MUKPDOOPrasH3Mbl, B OOJBLIMHCTBE Ciayuaes, TpebylT Aad
CBOEr0 MHUTAHMS OpPraHMYeCKHX BELIECTB, TO YXe a priorl ¢jgenoBano 3a-
KJIOYHTb, YTO pa3/M4HbBIE NOYBLI JOMKHL OLITb HEOAUMHAKOBO O0OraThl MH-
KpPo6aMH M 4TO BO BCAKOH MOuUBE COJAEpKAHHE MUKDPOOOB ROJIKHO YBEJH-
'YUBATHCH B NMOBEPXHOCTHHIX ropu3oHTax. CylecTBYiomuUe HCCIeA0BAHUS
BNOJIHE NMOJATBEPKAAT 3TH anPUOPHLIE COOOPAKEHHS.

KpoMe TOro, KOJHYECTBO MOUBEHHBIX MHKDOOPraHH3MOB 3&BHCHUT OT
BPEMEHH I'0/Ja, KOJHYECTBA OCAAKOB M BJAAXHOCTH MOOYBHL. Te CJAGKHEBIE
SIBJIGHHS MEePeIBUIKCHUS BJNArH B MOUBE, KOTODHIE OOYC/AOBIMBAIOTCS KaK
KAUMATUYECCKUMH (pakTOpamMu (CHaa HHCOSUMH, CHJIA M BAAXKHOCTb BeTpa),
TAK M CBOACTBAMHM CaMOH MOuBH (KAMHAJASPHOCTD, BJArOEMKOCTH, MOTJIO-
TUTeNbHAS CNOCOGHOCTH MOUYBBI M NpPOY.) NMOJKHBL OT3LIBATLCS Ha nepeme-
UIEHUSX MUKPOOPraHu3MOB B MOYBEHHOH macce.

B nousax, 60raThiX OPraHMuyeCKUMMH BeleCTBAMH, KOJHYECTBO MHKPO-
608, BoOOmE, rpoMajyHo. MUK e/1b B OAHOM TpPaMMe€ NOYBH Ha rnyOHHE
2 neunumetp. Hacuuteieaa ot 700.000 mo 900.000 muxkpoopranusmos. Ha-
Gaonenuss Pob6epta Ko xa, npoHzseseHHbe€ HECKOJAbKO pAaHbUIe, NPH-
BeJM K TaKMM e pe3dy/abraraM. MccaenoBaHHble MM nouBbl bepanna n
€r0 OKDecTHOCTEH Tak:xe Ccoxepxand OOJbLICE KOJHYECTBO MHKPOODra-
HU3MOB. BOratcTsO NnoOYBbl MHKDOOPraHH3MaMH YMEHbUWAETCH ¢ raAyOHHOI,
# yxe Ha raybude ] meTpa K 0 x Hamen aums He6OAbIUHE KOJHYECTBA
MUKPOOOB.

[To navusim M a g B0 pa, NouBel, He OHIBIINE NOJ KYyJbTypOH, CO-
AEPHKAT He OCOOEHHO MHOr0O MHMKDOOPraHH3MOB, OH ONPENEAsieT HX colep-
xanue ot 16.000 no 152.000 va 1 rpaMm NOYBHI

dronnec, Ha OCHOBAaHMM CBOMX HCCJAENOBAHHH, AAeT Clelyoliue
BeJH4YHbI

Ha MOBEPXHOCTH . . . . . . . . . 600.000

Jlectian - semas {B raybuee . . . . . . . . . . . 128,000
[ HA NUBEPXHOCTH . . . . . . . . . 1,400.000

Jlyrozasn semas | B raybuwe . . . . .. . . . . - 131000
[ Ha nosepxmocTH . . . . . ., . ,1.500.000

Haxotuas semis s raybuwe . . . . . . . .. .. 330.000

P roanec NPHXOAHT K BHBOAY, YTO B JECHBIX H JAyroBHX I[104Bax
HAXOAUTCH lamboJsee AecTpas CMech pPasjHYHLIX MUKPOOPrauuamos. B mou-
Bax BHHOIDAJHMKOB M NaXOTHHIX 3emasx Halmojaercs 60.ablias npa-
BHJBHOCTbD. _ :

Boaee noapoGubie naHHBIE OTHOCHTENbHO pacnpepesneHust MHUKDO-
OPranyu3mMoOB B BePTHKAJbHOM CEUEHMH MOUBLI JOCTABHAM HCCNELOBAHMA
Ppenxens. OHH Ke AT HEKOTOPOE NPEACTABJAEHHE O BABMCUMOCTH

1) CoBpeMEHHOE II0JIOKEHHE BOMPOca 00 H3y4EeHHH TMOYBEHHOH MHKPOGHOAOrHH CM.
y Waksmann, S. Soil Science, Vol. XIX, Ne 3, 1925.

K. O. 'muuxa T[lousoBeienne
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KOJHYEeCTBA MOYBEHHKLIX MUKPOOPTraHHW3MOB OT BpeMeHH roja. Cswmbiit no-
BE€PXHOCTHHIK CJOM MOYBL, NOJBEPralolIHHCA NEHCTBHIO CBeTa H BHICHIXa-
HHIO, COAEPIKHT OOBIMHO MeHbIIMe KOJH4ecTBa MUKPOOGOS, yem HA rayOune
BTOPOrO CaHTUMETpPa OT NMOBEPXHOCTH.

PesyabTaThl naOnoaennit Ppenkeas NPHBEIEHH B ABYX HHEXE NO-
MelaeMelx Tabanax, U3 KOMX Nepeas OTHOCHUTCH K HETPOHYTOH MouBse
okpecTaocTelt [loTcnama, a BTOpas—k NMOYBAM PasiuYHLIX MecT Bepauna.
JTH NaHHLIE NO3BOJAAIT CHeNaTh TONBKO OJMH MPOYHBIH BBIBOX, YTO I'M4B-
Hasl Macca MHKPOOPraHH3MOB IIPHYDOUHBAETCH K BEPXHHM TOPH3OHTaM
MOYBH, U HA CPABHUTEALHO HEeOONLIIMX TAYyOMHAX HaOAWOLAaeTCH pPe3KHH
nepexoy) K CJAOSM, CONEPXKAMMM HHUYTOXKHOE KOJHUECTBO 3apOABILIECH.
Banauue spemens roma He cKa3asoch CTOJAb ONPEAENTEHHO MOXET OBITb,
NOTOMY, YTO HET MapanneibHbIX ONpeneneHHH TeMTepaTyph W BJaru pas-
JHYHBIX TOPH3O0HTOB MOYBHI, :

KoanuectBo Gaxiepuit 8 1 ky6. cautumerpe

Fay6una . .
ITOYBBI U 4 an- 2-ro - 4 cen- ZoKkTH- 3 HOM-
NMOANOYBLl  pens 27 man pluoim 9 mions Ifyci?i 1563}; gpﬂ 36pﬂ [Malg'ra
IMoBepxHrocTh . — 150.000 110,000 —  300.000 95.000 130.0CC 55.000 80.000
0,5 metpa . . 70.000 200.000 90.000 — 240000 65.000 100.000 75.000 85.000
0,75 ,, . 25.000 — — —  40.200 3.000 — 8.000 —
1 wmerp. . . 2000 2000 2000 4.300 80.000 600 40.000 7.000 3.000°
1,5 ,, 200 15000 2.000 400 500 700 600 200 300
2 " — 2.000 600 300 400 -— 700 100 200
2,56 250 500 W00 - 100 -— 150 — 150
3 " — 3.000 100 — —_ 150 - 1.500 100
35 ., — — 800 — — 100 1.400 50 700
4 . — r— 150 300 — -~ 600 — —
11
KoanyectBo GakTepuft B | ky6. cantuMmerpe
Iay6uua -
TIOUBHI 20 26 7as- 8 as- 1 Hos- 6 an- 1l'Hom-
M NOAMOUBbl  MIOAA  wuloas rycta rycra  6ps peas 6pst
[loBepxrocts . 8000 350.000 160.000 — 300,000 — -
0,5 metpa 6.000 50.000 40000 — — —- —
1 " . . 4.5000 800 10.000 35.000 1.000 100.000 &0.000
Lo 3.500 — — 50.000 2.000 180.0n0 20000
2 " — 750  6.000 15.000 3.600 65.000 48.000
25 — - — 20000 300 70.000 650
3 . - — 800 500 1.000 81000 600
35 — — — 150 750 — 3.000
4 . — — — — — — 900
Tot xe BBIBOJ OTHOCHTENLHO pacnpencacHus MHI{pOOPI‘aHHBMOB Ha

pasnHYHbIX TAYOGHHAX MO3ROJSIOT cAenaTh W HabuopeHus Pelime pca,

KOTODBIA NIOJAYYHA caepyromue uvdpoBble JaHHBLE:
IlouBa Ha TOBepXHOCTH noas conepiut 2.564.800 zapoy. B 1 K6. M.

" » 2 M. rny6. (rauna) » 23000 , .1 ,
" » 30M. ,, (rpaBmii) 6370 ,, 1 .,
» » 45,7, (necok) . 1580 ,, ,1 ,
" » 8 . ., {necyanux) ,, o ., .1 . .

B Gonee HoBoix pa6orax (Waksmann M JIp.) KOTHYECTBO MEKPOOP- -
rasnzmMoB B 1 Ky6. CM. NOYBH ONpeleAsiiOT YXKEe MHUIIUOHAMU.
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[Npu wnccnenoBaHusx, NPON3BOJIUMBIX 4depe3 omnpelenceHHbie npoMe-
KYTKH BpemeHd, Ha0/10]aeTC WHOrJA, 4TO HEKOTOPBHIE BHJB OaKTepHi
BHE3aNHO NOSBJIMIOTCH B TPOMAAHHX KOJMHYSCTBAX H TaKmxe ObICTPO HCye-
3410T, 3aMemAasch WM CMeCchro OaKTepHH, HJIH KaKHUM-HHOYAb ADYTHM,
CHABLHO MNpeobaajarmbM BHAOM. :
™ Ha rny6uHe meTpa BCTPeqalOTCA MHOrAA eme B OOJBUIOM KOJHYe-
CTBE TJeCHeBble FPpubKu, a APOXKKeBble OPraHHU3ML! BCTPEUAIOTCH TaM YxKe
ype3BHYaARHO penxo !).

[lo cnoeam Omensaucxkoro, .B IVIaBHOH CBoeH Macce MHKPOOHI
NPUHALAEKAT K UMCAY THNHUBEHIIHX KOCMOMOJHTOB, PACCESIHHBIX MO BCEMY
AUy 3eMJU“, OJlHAKO H OH OTMeudeT NPH 3TOM, yTO ,reorpaduyeckue H
KAUMATHUEeCKUE (AKTOPHI He OCTAITCs 6€3 BAMAHUA HA HX pACIpOCTpaHe-
Hue“. Yto 5TH (aKTOPH BJMLIOT HA KOJHYECTBO H HHTEHCHBHOCTb paGOTH

.MHKDOOPTAHU3MOB, B 3TOM €1Ba JH MOXeT ObiTb COMHeHHe, HO 006 3TOM

BONpoce Mu OyleM rOBOPHTH HeCcKOJAbKO HHiKe. Tenepb Mbl OCTAHOBMMCSH
JUIIL HA BOMPOCE O BJAMSIHUM 3THX (AKTOPOB HA KauyeCTBEHHBLIH COCTaB
MHKPOQIOPHI 2).

Bonpoc aToT TpyAHLIA H CNOXKHBIA, TAK KAK M CaMBle METOALl Ha-
XOXIeHUst B MOYBax TeX HJM HHHX rpyan MUKpOOOB HeAOCTATOUHO pa3pa-
6otann. Kak meton Pewmu, tak u meron F'unpTHepa u UiTepmepa?d)
BHI3BIBAIOT BO3DAXEHHH, H MOXET ObITb, NPH yCOBEPLIEHCTBOBAHHM METO-
0B, YZHACTCS TOKa3aTh, YeM OTJAHYaeTCs MHKpod/Iopa MmO a30/a4a OT
Mukpodaopel uepHo3ema, Jaateputa u np. [loka uccaeposanue
mukpoduaops depuodema Ilanma KamanmTapmamowm npuseno asropa
K 3AKJIOYEHHIO, YTO KAKHX-1ubO0 oTnuMuui B MHKpO(JOpe yepHO3eMa OT
MHUKPO(JIODPH ADYrUX NOYB KOHCTATHPOBATH HE YJIAJOCh.

Ecnau cpaBHMBaTL MHKPOQJOPB! TAKHX DE3KO pas3MuHbXx objacrelt
3eMHOro IIapa, Kak NOJApHLIE M TPOMHYECKHe 30HLl, TO I[10JAMETHTL pPas-
/MUK, HE TOJBKO KONHYECTBEHHBIE, HO U KayeCTBeHHbIe, BO3MOKHO (O me-
AgHCcK M, cTp. 161), ecnr e cpasHuUBAIOTCH 60see GAU3KHE APYT APYry
30HBI, TO JAEJA0 YXX& CTAHOBHTCSI Gosee TPyaHbiM. OnHAKO, CYIXECTBYIOT
BCE K€ HeKOTOpble HAGAIONEHUs, YCTAHABJAMBAIOLINE ONPefeeHHbIE PA3JIH-
yusl M I8 NOUB, JEXAUWMX Hexaneko APYyr ot apyra. Tak, nanpuMep, 3a-
MeueHO, 4TO B MOYBaX, [Je HAKONAAETCS 3HAUUTEJLHOE KOJWYecTBO
.KHCJIOT0“ TyMycCa, VBeJHUYHBAETCS COJepPXKAaHHE TN/eCHeBHX TPHOKOB, a
copep:xanHe OaxTepul noumkaercs. Macca O60N0THBIX NOYB, MO NaHHBIM
Pabpunuyca u Pentanryena, begna OaxtepusmuH. B uacTHOCTH,
B THX NOYBAX NOHMKAETCH HUTPHDUKALMSA, KAK MU B HEKOTOPHIX JECHBIX
(byccenro, lllnesnnr, baymaun, D6epmaiiep, Miouny Beiic
M Ap.), @ NOTOMYy B OOJOTHHIX MOYBAX MOXHO HAHTH Bceraa Ooubile
aMMHaKa, YeM B DSAOM JeXalHX MoA30aucToiX. [To panwabiv [ToaTasckoi
ONBLITHOH CTaHUMH, B €e MOyBax (JEeCHbIEe CYTJHHKH) HaKONASETCH MeHbine
A30THOKHC/LIX CONEH, Y4eM B YEePHO3EMHLIX [10YBAX,

Omenanckuit ¥ Conynckona?) namau Clostridium Pasteuria-
nunl BO BCeX PyCCKUX nmouymsax, a Azotobacter ne uahizen B neckax Kup-
rusckoi crteny (Kasaxcran) m B TOpdHAHBIX NOUBAX CeBepa.

[Ip1 ¥M3yyeHHH MHKDOOPraHH3MOB MOYBBl HeO06XOJAHMMO HAnpaBAsTh
MCCeIOBAHME TAKHM 06paszoM, yTOObLl H3yd¥aThb OTHEAbHO KAamIhH TOpH-
30HT MOYBHL. ‘

' 1) Cm. taxxe Waksmann S. A, Soil Science, V. I, 1916 u wvol. IIl, Ne 6, 1917.
B nocnegneft pabote uccaegoBarens U3yuan aMepUKAHCKHE MOYBHI, rje UM Hadgeno 200 BHuoB

rpubos. [Tousbl Gonee X0J0IHOrO KIuMata 6Goraye MyKOpoBbIMHM M Penicillia, a moussl Gonee
Teroro kaumara— Aspergilli. IlouBbr kucabie u H3OLITOYHO Braxnbie Ooraue Trichodermae.

%) Mo sroMy Bonpocy cM. Mum y ¢ T4 H. [louBosenenue, 1925 r. Ne 1—2, ctp. 43—67.
) OMmeaguckuh. Ocnosbl MuKkpoGuoaoruu, 2-e uag. CIrb. 1913, crp. 189—190.
4) Apxus. 6uonor. Hayk, 1. 18, 1915,
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Ycia0oBHS Pa3J0KEHHA OpPraHHYeCKHX OCTATKOB

Ecay kauecTBeHHAss CTOPOHA MUKPOOHONOrHYECKHX npPOUECCOB He
MOJKET CYMTATHCS AOCTATOYHO M3y4eHHOM sl pa3MuyHLIX obsaacreil 3em-
HOro mapa, TO KOJIMYECTBEHHAs HX CTODOHA BBISICHSIeTcs HoJee uau MeHee
onpesnesieHHO YACThi0 HAa OCHOBAHHM NAaGOPATOPHHIX UCCAEROBAHUI, YaCThIO
HA OCHOBAHHHM HADMIOAEHHN B NPHPOIE.

3Hauenue KJAHMATHUeCKHX (PaxkTOPOB B NpoUeccax pacnajaa OpranHye-
CKOTO BELIeCTBA CTAHOBHMTCS HAM I[OHSITHBIM, KOTJA Mbl y3HaeM, YTO TEM-
neparypa M BAara oxasbBalT BJAMAHHE HA- POCT M IKH3HeACATEJBHOCTH
MHKPOOpPrapusaMon. Ecay uckaounts TepMOG UaAbHB e (HOPMAALHO XKU-
BYIIME DX BBICOKHX Temneparypax) GakTepHH W GaKTEPUMU KPHUO G U b-
HB € (HODMAJTbHO pasBHBAIOLIHECs -IIPH IH3KHX TeMneparypax), TO OKa-
HKeTCs, 4TO optimum MU3HEAesITENbHOCTH OOJABIIMHCTBA MHKPOOOB JEHHT
Mexay 26 u 38" [1'). BoabmuHCTBO CAanpoQUTHHX MHKPOOPTaHH3MOB
umeror optimun or 20 1o 30 L.

CynuTb 06 3HEPruHu pa3/oKeHUud 6e3430THCTLIX OPTAHHYECKHX OCTAT-
KOB MOXHO, /10 H3BECTHOH CTEMEeHH, MO. KOJHYECTBY BbIAeAsdeMOH pasja-
FAIOIMMHCS OCTAaTKAMM YTOJBHOH KMCJAOTH. M3 psita ONbITHBIX JAHHBIX
B 3TOM HANpaBJcHUM ?) Mbl OTMeTHM ONbITHl KocrTwiyesa. Hccaenona-
TeJL HAGAIAAT 3HEePTHI0 PA3ja0MEeHHUH BHICYUIEHHBIX M U3MEJLUYEeHHLIX be-
Pe30BHIX AMCTbER NPH PA3IHYHOR TeMIIEPAType MU PasiTHuUHOA BAAXKHOCTH.
Pe3ynbTaThl BbIpAxeHbl B JecaThiX A0agX MUaadrpamma CO- na 100 rp.
BEIeCTBA.

Temnepatypa BrnaxraocTbL B nIponedTax
78,9 64,1 38.7 11,7 3,6
0--5°LL . . . .. .. ... 1950 2088 3251 43 0
D £ 7 15 3445 5184 23 0
B O £ 1 15441 15022 122 0
SO, v - L oo .. Dl88 5494 5544 379 59
65° 321 3957 4132 657 102

M3 3TUX OOBITOB BHAHO, 4TO Optimum passoxeHus dexuT npu 35° L1,
HO PA3NOXEHHE He npexpaiaercs 4 npH 00/see BBICOKHX TeMIeparypax.

[To orowenuw k Temueparypam HuTpudpukanuu Ulasesunnrom wu
Moseu em vycradosaedo, uro npu 5 [l npouecc npoTexaer oOueHb
MeJJTEHHO, JOCTHraer optimumm‘a npu 37 M COBEpPIICHHO NpPexpalaercs
npu 55°.

M3 BoluenpusegedHbiXx ONBITOE KocThige Ba JI0CTATOUHO SICHO,
YTO 3HEPrUs PA3JIOKEHHS 3dBHCHT HE TO.JIbKO OT TeMNepaTtypsl, HO H OT
BJArK, YTO W MOHSITHO, TAK KAdK, C OJHOH CTOPOHBI, H3BECTHO, 4YTO BHICY-
HIMBaHHe y6HBaeT MMKPOOPrasU3Mbl, a C APYro#, 4TO M3OBITOYHAs BJAra
3aJiepAUBaAET TOCTVINIEHHE KHCJI0POJd BO3AYXd, B OTCYTCTBHM KOTOPOTO
NPOLeCCh Pa3noXeHUss OPraHHUYECKHX OCTATKOB MAYT MEIJeHHO.

Te e 3akmoUeHHs] A0.1KHB ObITh CAEMAHLL H MO OTHOLICHHIO K MPO-
neccay HUTPUGMKALMH, HA OCHOBAHMM OnbITOB Jler epewHa.

Ecau tevneparypa M Bjara pasaaraioiuelcs cpeanl MEHATCH COB-
MECTHO, TO MNOJAYYArTCsi Pe3yabTaTbLl, NPUBOAMMBIE B HIDKeCJeayolleH
tTabanue (onbiTel BO A b H U): '

1) Temnepatypb optimum’a, kak nokazas MUy cTHH (kak ¥ maximum'a), konedmorca
B 3ABIHCHMOCTH OT KAHMATHUCCKAX YCHOBHIi.

2) Cm. Wollay, E. Die Zersetzung der organ. Stoffe etc Heidelberg, 1857, 1lo romy
we sonpocy cM. Russel E. [ and Appleyard, A Journ. of Agric. Sc, 1917, vol. V1II,
part 3. Aropbl nokasann, uro kojuuecrBa CO2.N»>O; w uucaa 6axTepuit coBmapdioT. aasHbift
dakTop HEPTHI PA3IOMEHHs, IO MX MHEHHIO, TeMlepaTtypa.
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KoMnocTH 3emas O6bem yrackucaoThl B 1000 obbemax Boiayxa
Temuepatypa . . . . . . . . . . 10701 20°LL 30°LL 40°H. 506 LL
Baaxnocrs . . . . . . .. .. 16,87, 36,8 26,80« 16,80, - 68",
Yraegneaora . . . . .t - . . . 33,18 62,27 73.23 66,83 14,42

OueBunHO, uTO Optimum pasnoxeHUs CBA3AH 3]1€Cb C HEKOTOPHIMH
cpeadumu yciaosuamu (30°LL u 26,89, Baaru).

Taxuy 06pa3om, MbICIEHHO MePeHOCsiCh M3 1a00PaTopHU B NPUPOAY,
MBl HeOOXOAHMO [IPHJeM K BHIBOjY, YTO MHTEHCHBHOCTL pacnajgd OpraHH-
YeCKMX BEeUIeCTB JOJ/KHA HAXOIUTLCH B 3aBUCUMOCTH OT KJAHMATHYECKHX
yCAOBHHA, TAK KAK OT HHUX NpPEXJae BCero 3dBHCAT TEMIEpatypa H BJAdX-
HOCTb TOBEDXHOCTHBIX IOPH30HTOB 3e€MHO# KOPBl. IJTH YCJI0BUS Onpene-
n0T Ty 00Uyl cxeMy, B KOTOPOH DPACHOAATaloTCd MO JMKY 3eMJAH Das-
JUYHBIE THIBl Pa3/OKEHHs OPraHMdecKux OCTaTkoB. Kupaue rosops, mul
JOJ/MKHBL OXHM/ATh, 4TO KaXJas croeoOpa3Hds B KJIHMATHYECKOM OTHOiHe-
HHH 30Ha 3€MHOro mapa OyaeT oTMedeHa ONpellesieHHOR 3Hepruelt pac-
naja OPraHuvyecKux BeHleCTB, a CAeA0BaTEJIbHO, OYACT OTJIMYATHCH H KO-
JHYECTBOM, H K44eCTBOM [YMyCa CBOMX MNOYB OT Ji0G0# ,pyroH 3OHHI.
Tak OHO W ecTn HA CamMOM JeJe. ‘

Heo0x0iumo, onnako, 106aBUTHL K CKA3AHHOMY, 4TO TeMneparypa M
BJIara NOBEPXHOCTHBIX TOPUZOHTOB 3eMHOM KODB 3aBUCHT HEe TOJABKO OT
KAMMATA TOH MM JPyrod 30HBI 3€MHOrO 11apa, HOHM OT PA3JIMYHBIX MECT-
HBIX YCJOBUH, KAakOBBI: pEJAbe(d MECTHOCTH, XAPAKTED MaTEePUHCKOH 10-
POABl M THI PACTHTENBHOCTH (manp,., JAec # cTenb). Bce 3TH uacTHble,
MECTHBIE MPHYHHBI BHOCAT B O0IYIO CXeMY LeJBId psi U3MEeHEHHH: Ha
o0wem (GOHE KapTHHB NOJAYYAIOTCH PAIHYHBIX DA3MEPOB HATHA, KOTOPHIE
MeCTAMM HACTOJBKO 4aCThl, 4TO 3acJoHAT CcO00H raaBHbit Gou. Ieao
BHUMATENBHOrO HMCCJAEAOBATES NOAMETHTL M BHSICHMTL T€ YaCTHBIE [1PH-
YHHBI, KOTOPBIMH OO0YyCJI0BAMBAIOTCH T€ HMJAH APYTHE YKJOHEHHA B KAX/O0M
JaHHOM CJjydae, HO BCE 3TH YACTHOCTH HE AOJDKHBI CTYIIEBBIBATH Hepej
HUM OOlIeH CXeMbl.

Ilpexcae uyeMm roBopuths 00 3TOH ob6UIEH CXxeMme, OTMETHM pOJab HacT-
HBIX (PAKTOPOB, OKA3LIBAKIIMX BJAHSHHE HA MPOLECCH PA3ACKEHHUs] Opra-
HHYECKUX OCTATKOB M MPEMXJe BCEr0 OCTAHOBHMCH Ha pensede. Bausinus
110C/IeIHEer0 CJOXKHB M MHOr0O6pasunl. Habmiozas temnepaTypy M Baary
BO3JlyXd M NOUBBl, ML yOeAHaeMcs, 4TO OHH He OIMHAKOBHI HA PA3JNHYHBIX
A6COMIOTHBIX BRICOTAX I'OPHBIX MECTHOCTEH, HE OJIMHAKOBBHI /5 [/1aTO M
IPOPE3aoIKX ero /I0JUH, He OJMHAKOBLL I NJOCKHX DABHHH H KOTJIO-
BHH, HE OJMHAKOBLI, HAKOHEW, MJIF CKJAOHOB DA3/JHYHOH 3KCNO3HLUHH W pa3-
JAXYHOH KPYTH3HLL [102TOMY MBI B IpaBe 0xHAATh, UTO NOYBLI, 3aNEraruiue
HAa PAa3/JHuUHBIX abCOJMIOTHBIX BHICOTAX rop, OYAYT HE OAMHAKOBH {10 KO-
JAMUECTBY M KauyecTBy I'yMyca, 4TO B MpHpole Mbl OyzeM HAOAm0AATH Onpe-
AeJ€HHOE pa3jdyye MnoYB M1ato W JOJMH, MNOYB DPAaBHHHLI H KOTJIOBHH,
Mnoys CeBEPHBIX H IOKHBIX CKJIOHOB OJHHAKNLOH KPyTH3HK. K nelcrTsH-
TelbHO, MBl BCe 3TO HAOJ01aeM. :

He 1roBops yxe O TOPHBIX KpsiXaX, rAe, KaKk Mbl YBHAUM BIOC/IeX-
CTBHHM, CYINECTBYIOT DE3KHE pasauuds B roYBax, JeXAHKX HA DPa3IHYHBIX
abCoOMIOTHBIX BBICOTAX, HE FOBOPA O pPaBHMHAX H KOTJIOBHHAX, NOYBBHI KO-
TOPBHIX MHOTAA PEe3KO DPA3NHYHB MEXJy cOOO0H MO KaueCTBY H KONHYECTBY
rymyca, Jaxe Ha CKJAOHAX DA3JHUYHBIX 3KCMO3HIMHA Mbl HAG/MI0Ja€M HHOT 2
JIOCTATOUYHO PE3KHe Pasivyus B MOYBaX.

Onuitel BOAbHU OTHOCUTENbHO pa3JaHuHs IHEPrHd pacnaza opra-
HHUYECKHUX OCTATKOB HA CKJOHAX pPa3jiHMYHbIX IKCIO3HUHH HE pajaM Onpe-
JieJEHHBIX PEe3yJbTaTOB, OTHACTH B CHAY MCKYCCTBEHHOCTH TeX YCJIOBHH,
B KOTOPLIX CTABHJIMCH ONBITH, HO HaOAHJICHHS B NMPHPOJIE NA10T MATEPHAN
JJsi COBEPLICHHO OAPEAENEHHBIX BHBOAOB. TaK, M3BECTHO, YyTO B mpejenax
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O0AHOH KBKOK-AM0O0 30HH, HANp., YEPHO3EMHON, NOUBbLI CEBEPHHIX CKAOHOB
foraue rymycom, uem TnouBbl OXHBIX. [lasg uepHO3eMOB Baay#ckoro y.
Bopounexckoit ryd. ([ 0O p I € H ¥ H) NOJYYHAHCD B 9TOM CMBICJE BrIO/HE
ONMpPEAEICHHbIE PE3YAbTATHL.

"~ Ha rpanune IByX 30H, Ha CEBeDHLIX U I0XHbIX CKJAOHAX HAOM0AAI0TCH
pPa3iuyMs He TOJbKO B KOAHYECTBE, HO M B KayecTsBe rymyca; 31ecb 3TH
CK/OHBI HECYT HEepeAKO NoYBW pa3adunblX TUHOB. Tak, Hanpumep, B Bo-
crougod CuOupu, Ha rpaHUie JeCHON H CTenHOR 30H, IXKHLIE CKJOHH
(conmHnenek, Mo MECTHOH TEPMHHONOIMH) MOKPBHITH NOYBAMH 4YepHO3EM-
HOTO THUDA, a CeBepHhie (CHM B e pa) HeCYT NOYBH NOA30AMCTOrO THMOA.

Brusiive MEXaHMYECKOTO COCTAaBa HA XOJ NPOLECCOB Paso-
XKenua 00yC/0B/AMBACTCH TEM, YTO MeAKO- M KPYNHO3CPHUCThbIE OPO ALl HE
OJMHAKOBO BJATOCMKH, BO3AYXONPOHHLAGMEl U He OLWHAKOBO HAT PEBAKTCH.
3aBHCHUMOCTb BJAXKHOCTH OT MEXaHUYECKOTO COCTaBA BhIPANAETCH CJIe-
Aywoneid tabaunei (BoabHu):

Ksapnesniti Conepxanue Boam B 00beMH, %, Ao 30 cant. rayGHHB
necok Bemunna 3epen E
0—-02 0,25—0,50 0,50-1,0 1,0-20 2,0—-4,5 4,5—6,75 Mm.
1892 r. - 24,23 18,04 15,29 9,00 7,84 6,06 "
1893, 1521 12,95 11,64 7,50 7,20 5,31 .,

[TpaBaa, 9TH paHmHble He MOTryT OBITh LENHKOM NEpPEHeCeHbl B [iPH-
poldy, BO-NEPBbIX, TOTOMY. 4YTO N0YBOOOpa3yOLIKE NOPOABI HUKOrI4 He
OLIBAIOT COCTABJEHH 3€DPHAMM OJHOTrO W TOTO XKe pa3mepa, BO-BTOPHIX,
NoTOMYy, YUTO OHH JIHIIb PEAKO COCTOAT W3 TAKHX KPYNHBIX 3€peH, KakK 1se
nocjaeaHHe QpakuMy KBapuesoro neCKa B ONbITax BoJa buH, B-TPETLHX,
HAKOHELl, NIOTOMY, 4TO MAaTEPUHCKHE MOPOAb DPEIKO COCTOAT M3 OLHOTO
xkBapua. Bce 3TH ycn0BHS MOTYT [0 HEKOTODOH CTEMeHH CraaxupaTb Te
pe3xue pasHMOBl, KOTOpHe OOHapyxuauch B onbitax. Ho gonycrum nawxe
CyuleCTBOBAHUE 3THX PE3KUX pasHHUI[ B KayecrTse obOuwero npasuaa. Toraa
MBI JOJKEBI OYZAEM NDUTTH K BHIBOAY, YTO MEJKO3epHHCTHIE nopojhi 00-
NANAaoT AYYIIUMHE YCJOBHAMY PassoXKeHus, ABAsCch OoJjee yBAaMHEHHOR
cpenoit. He caenyer, ognako, 3a0biBaTh NpPH 3TOM, YTO KPYMHO3EPHHCTHE
nopoan, B 00lleM, HArpeBaKTCH CHAbHEE K Jerde AOCTYNHBl /s BO3LYyXa;
TakuM 00pa3oM, HeJOCTATOK BJaru KOMIEHCHpYeTcs, ¢ OAHOH CTOPOHHI,
HecKOJbKO Oosie¢ BLICOKOHM Te€MNepaTypo#, a ¢ APyrod—ayuuieii BO31yX0-
npoHKuaeMocToio. OTCi01a HETPYIHO 3aK/IOYHTD, YTO NPH OIHOM K TOM e
KOJMYEeCTBE BJArd, NOJiy4aeMoH W3BHe, Cylecyawble ¥ CYMJIMHHCTbIE MO-
ponn e OyayT pe3ko pasjuuarbCsl Mexay cobGoH Mo yCiaoBHSIM Pasio-
JKeHUS OPraHHuyecKHX BELeCTB H HAKOMJIeHMS ryMmyca. KonedHo, B JaHHOM
caydae He HIeT Peub O PEe3KHX KOHTPACTAX, KAKOBbl KPYHNHO3CPHUCTHIE .
NeCKH M BABKHE IVIMHB, 4 0 TEX CPEJHUX THIAX MOpPOA, KOTOpHE BCTpE-
HalTCA 4allle, UeM pPe3KHE KOHTPACTHL.

BHocst B yc/OBHSI pa3JioeHHsl UCAbIK DSJ MEAKHX YaCTHHIX JETaled,
MEXaHHYECKMHE COCTaB NMOPOAbI JHIlb B PelKHX CJYy4asix MOXET 0Ka3aTbCs
HACTOJbKO BJAHATENbHLIM, YTOOB 3HAUUTENbHO H3MEHHMTb AECHCTBHE MecT-
HHX KJIMMaTHuecKMx (akTopos. JTO MOXHO BHJETb XOTH Obl U3 TOrO,
YTO, 0OPH OJHOPOJMBIX KJMMATHYCCKUX YCIOBHHX, ONHMH Y TOT KE THN
NO4YBbI MOXKET PA3BUTHLCA HA PaA3JHUHBIX O MEXAHHYECKOMY COCTaBy IM0-
porax. Tak, Hampumep, Mbl HaXOLMM TNOA30/MCTHE MOYBB Ha NECKax,
cynecsx, CyIMIMHKaXx M TJHHAX; HECMOTPA Ha pa3nuyHe MeXaHH4YeCKOro
COCTaBa, BO BCEX 3THX CAyYasx TUIM Pa3/oXKeHHUs ONMH W TOT xe. Jpyrum
NPHMEPOM MOTYT CJAYXHTB YePHO3EMbi, pa3BUBAOWIMECH HA Jecce, BaayH-
HOH TJHHE, NeCYaHHCTBIX CYTJMHKAX, I'PAaHUTE U BYJKaHHYECKO#l .1ase.
Hecnenys obnacTe MOX30/MCTBIX MOYB, Mbl 3aMevaeM, ONHAKO, 4TO, MpY



OJAMHAKOBBIX YCJOBHAIX peabeda, Ha NecKax pa3BUBAIOTCA NOYBH HHOH
NOA30JHUCTOCTH, UYeM HA COCEIHMX CYTJHHKAX, H HHOTO COJep:KaHHA Ty-
mMyca. Takum oOpa3oM, KONHYECTBEHHAA PA3HMIA B SHEPLHH pAa3JoXeHHA
QpraHp4YecKuX oCTATKOB 3J€Cb 3aMed4aeTcd, HO PA3 He MEHACTCA THN MOYBO-
ebpa3oBaHusd, NPAXOJUTCS AyMaTbh, YTO DPE3KHX KaYyeCTBEHHBIX pasiIAYHB
NpOLECCOB pacnaja MeT, KaK HeT M pPe3KHX YKJOHEHHH B XHMHYECKOM
€ocTaBe rymyca.

Ilpou3sons uccael0BaHHA B 4EpHO3EMHOK rnoJoce, MH HEPEAXKO Ha-
BaroaacM NPUCYTCTEHE YepHO3eMa Ha CYTNHHHUCTRIX NOPOJaXx M NOA30AHCTHIX
[IOYB—HA PANOM JIeXallUX Meckax, Ho 3TO eme He JaeT HaM npasa 3a-
K/JII04aTh O CYMECTBOBAHMWH B TaKHX CJydYadX pe3KUX pa3jHyKil npoleccos
pacnaga OpraHuYyeCKMX OCTATKOB B 3aBUCHMOCTH OT MEXAHHYECKOrO Co-
CTaBa MATEPHHCKOH NOPOJbI. [Tecku, mo YCAOBHSM CBOeH BOILOHOCHOCTH,
NPEACTaBJAAT B CTENHOH nosoce Cpeny, 60aee O6JAronpHATHYIO A Jec-
HOM pPaCTHTEJbHOCTH, 4eM CYIJHHKM, & CyILeCTBOBaHHe JecCa BHOCHT Co-
BeDIICHHO MHHE YCA0BHS AJAA PAa3ioXEHWs OPraHWYeCKOro BellecTBa, Yem
TE, KaKHe CYIIEeCTBYIOT MOA CTenblo. UTo aeno 34ech He B MEXaHUYECKOM
cocCraBe, [0Ka3uBalT (AaxTh CyUECTBOBAHKXA YEPHO3EMHOI'O THUMA NOYBHI
Ha necYaHbixXx Iopoaax.

. I3 cxasadHoro yxe scuo, YTO THN PACTHTEILHOCTH MOXeT HHOTZAJ
OKa3LIBATh CYLIECTBEHHOE BJAMAHHE HA XOJ NPOLECCOB pa3ioXeHus opra-
HHuyeCkoro seruectsa. [Touemy 3to Tax, Mbl paccMOTpHM oApoOHO B CBOEM
MecTe, 3/eCh Xe OTMeTHM JHIIb, YTO BHEJApDEHHe Jeca B CTelnb Co3aaer
HOBBIE YCJAOBHA TNMOYBEHHOIO KJAMMATa N0 CpaBHEHHIO € TeMM, KOTOpble
CYWECTBYIOT NMOJN COCEIHEH CTEMHOH PACTUTEABHOCTBIO.

JO cux nop Mel MMEAM J[e]0 C TAKHMH MeCTHHMM (aXTopaMH, Ko-
TOpPHIE TAK WM WHA4YEe BJUAIOT HA TEMMNepPaTypy M Baary [OYBH, WM, KaK
BBHIpAXAIOTCA B HacCTosillee BPeM$, CNOCOOCTBYIOT U3MEHEHHIO KAHMMATA
noussl. Moryr, omHaxko, CylecTBOBATE M MHBIE YCJAOBHS, BAMSIOIIHE
HA 3HEPIMIO pacCrnaga QPraHMyecKOoro BelIeCTBa, He HAXOoJsl(Mecs B CBA3MU
C 3nemeHTaMH KkJjauMara. K uyMcay TaKoOBBIX OTHOCHTCHA XHMH3M MaTe-
PHHCKHX nopoX. M3 onweiToB H3BecTHO, 4TO K3OBITOYHAS KHCAOTHOCTb, KAaK
¥ U30BITOYHAS IMENOHHOCTb Cpelbl, HeOJaronpUATHH A/ MHKPOOGHOJIOTH-
yeckux mnpoueccos. Ocrabienne HUTPUOUKAIMK B IJOA30JUCTHIX 0YBAX
€CTb, BEPOSITHO, pEe3YJbTaT KHUCJAOTHOCTH Cpeibl, HO B JAaHHOM CJayuyae
KMCJIOTHOCTD HE CTOWT B CBA3M C XMMH3MOM MATEpPHUHCKOHN Mopojn, a C Xa-
paKkTepoM caMmoro npolecca nousoo6pasosaudsa. B npupone Boobue peaxkH
CIy4dd, KOrjga MaTEepPUHCKAs MOpPOAA MNMPOABJAAET H3OBITOK KHCJAOTHOCTH,
3TO MOXET OnThb Pas3Be B Tex CAYyagxX, KOrja B IOPOJe MHOTO BbIBETDH-
BAIOIUMXCS MUPUTA WM MAPKA3UTA, NAOMMX NPU pacnane CepHYi0 KUCAOTY
(cm. BoBeTpuBaHue). Urto xe KacaeTcd IUeJOYHOCTH, TO TAKHE CaAyYdH
yacrel. KoreyHno, peuyb MoxeT HATH JMIIL O UIEJI0YHOCTH, CBA3AHHOU
¢ Oo/bIIMMK KOAMYECTBAMH YTJ/IEKUC/BIX COJell M mpenMyllecTBEHHO yrie-
KHcAOK u3secT. [loaToMy, npu o0CYxAEHHU BOnNpPOCOB 00 auepruK pacnaja
B NMPHpOIE OPrann4eCKoro Beulecrsa, HeoOX0JUMO OCTAHOBHTLCA HA DPOJIM
YUJAEKUCIoH H3BeCTH B npolecce rymycoo0pasoBaHus.

Bausinve yraexHcnol W3BEeCTH M3y4asJ0Ch MHOTMMH HCCAER0BATENSIMH
(ITerepcen, Ponop u Ap.); HO BHAYAJE C NPOTHUBOPEUUBHIMH DPE3YJb-
taramu. [lepsrie uccienoBanns GplIM HeOe3yNpPeyHbl N0 OTHOWEHHIO K Me-
TOAUKE MOCTAHOBKH OIBITOB, YTO H OBIJIO NPHYMHOH HeOMNpe N eeHHOCTH
OoTBeTa. bojlee omnpeae/eHHbe pe3yiabTaTel ObUIM Noayyenst KocThide-
B bl M, KOTOPLIH CTaBUJ/ OMBITH C Pa3NoXeHUeM IPEBECHOM JUCTBH, a TAKXKe
M IryMyca 4epHO3eMHOH mousel, OIHH pa3 B3sitoi ¢ 10%, CaCO,, a 1pyroi—
6es CaCO,. Jlaa nocsaenkefi napst ONBITOB MNOAYYHAMCh CHAELYIOUIHE
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Ppe3ynibTaThl  (KOJAHYECTBO YTJACKUCIOTH BBIpAXEHO B JeCATHX A0JAX
MHJIHIPaMMa):

Yeprosem ¢ HepHosem
10, CaCo, 6ez CaCO,
O6uiee koanmuectso CO, . . . 5321 8258

. Kak Bugmo, npubaBka yIrJeKHCAOH K3BECTH NMOHH3WIA 3IHEPTHI0 Pas-
J0¥eHUA. AHanOrduHbie pe3y/abTaTh MOAYUHJAWCH Y B  HCCIAEJOBAHUAX
KoccoBHua'n TperbsikoBa. Bonpoc 3TOT, 0JHAKO, 10BOJBHQ CIOXK-
HBIH, ¥ HOBBle HMCCAEJOBAHMS B 3TOH 00J4CTY ONpese’IeHHO TOBOPAT 06
3TOM ').

[TpucyTcTRHE HEKOTOPOro KOIKYECTBA OCHORAHHMH OAArONpPUATCTBYET
mpoueccaM HUTPH(PHKAUMH, TAK Kak N0 Mmepe 06pa30oBaHMA A30THOH KH-
CMOTH HEOOXOAMMO ee 3aKpel/eHHe OCHOBAHHMAMH. B mporusHOM cuyuae,
HaKOMJeHHEe CBOOOJAHOH KHMCJAOTH NPEKPATHUNO0 Obl JAJbLHEHLIYI0 HHUTPUEH-
KaLUMIo, KOTOp&as, KAK HM3BECTHO, HE MOXET COBepPIUIaThCH B KHC/AOQH cpele.
I'panuuedi, 10 KOTODO# MENOUHOCTE CPEAbl CNOCO6CTBYeT Npoueccy, NpH-
HUMAeTcs sl YIVIEeKHCJIOro Kajius (Ha oCHOBaHMM onweToB Dumont et
Crochetelle) B 0,25"; npucyTcTsBHe ImesoyHoll coJM B pasMepax
0,8"/y yxe npexkpamaeT HUTPUPHKALMIO. YTVIECONH ENOUHBIX 3€MeJib, ONSTh-
TaKK B MU3BECTHBIX NPEJIe/iaX, COCOOCTBYIOT 0OPa30BAHHIO a30THON KUCIOTH,
YrJAeKHCAbIH JKe aMMOHHMH, B3ATHIH B M30BITKE, OKa3LIBAETCS BPEHBIM.

He ocratorcs 0e3 BAHAHMA Ha NPOLECCH Pa3J0XKEeHHS OPraHUYecKoro
BEIeCTBA U COJH APYFHX KHCIOT, KAKOBBl CEPHOKHCJbIE, XJ10pDUCTHIE, dOC-
¢opuokucasie ¥ np. Onpitet BoOnpH H ¢ TMOCOM yKA3LBAIOT HA €ro CIO-
cOOHOCTH TOHHXKATL KAaK BbLIGJICHHE YrJAEKHCAOTH, Tak M 00pasoBaHue
azotHo#l kuciaoTel. Jpyrue wuccaexnosanua (Ilumap, Bappuurrton,
HioMon u Kpowerenas), HANDOTHB, NPUXOAAT K BHIBOJY, YTO CEPHO-
KHCAbIe CcOnH OaaronpATCTBYIOT MNPOIECCAM HHTPHPUKAUHH, HO TOJBKO
B TOM CJydYae, €CJy 5TH COJHM HAXOAATCA B MOYBAX XOPOINO MPOBETPH-
paembix. Ecau nocaenuero ycJAoBHA HET, TO MOXET MOHTH BOCCTAHOBJEHHE
CEePHOKHCABIX CONEH C BBIEJCHHEM CEepoBOJOPOAA, HTO YiKe BDPENHO OT30-
BETCA Ha HUTPHPHKANHY.

[To nceaenosanuam Brown‘a 1 Minges, na npoueccu ammonHudu-
KAUHHY W HUTPH(UKAUMH OKa3bIBAKT BJAHAHHE COJIMK MapraHia H OKHCH
Maprasna. B 3aBUCUMOCTH OT (€OCTaBa COJM H ee KOJUYEeCTBA, MOMKET
MATH TO YBEeJHYEHHE IHEPruy ynomusuyTeix npoueccos (MnSO, B ne6oJbiiux
J03ax), TO nojasaenue 2),

Yro xacaercs APYIUX cojiel, TO No OTHOWIEHHK K HUM HMEKTCH
cieayrolirde HAOMIOICHHUS: XJAOPHCTHIE COJNKH MEIIAIT OKUCACHHIO Yriaepona
1 HUTpupuxaluu (ocobenno spenen NaCl), ¢ocdarts, B M3BECTHBIX Tpa-
HHMIIAX, CIOCOOCTBYIOT O0OMM YNOMAHYTHM NPOLECCaM, HHTPATH, HAKOHEIl,
COLEACTBYIOT OKHCJIEHHUIO yriaepopa.

PaccmoTrpes pa3inunbie 4acTHbie IIPHUHHBIL, TAaK KJAH HHAYe BJMA-
IOIMEe HA NPOLECcCH PA3N0XeHHs OPraHHYecKUX BellecTB B IIpUpoOe, nepel-
JeM Termepb K 03HAKOMAEHHWIO C Toi oOme# cxemoit, B KOTOpOH pacno-
AAralTCA N0 3€MHOW NMOBEPXHOCTH THML pacnajga OpraHu4yeckoro BeHlecTsa
M HAKOIUJIEHMSI FyMyCa, B 3aBHCUMOCTH OT OOLIMX KAMMATHYECKUX yCJIOBUI.
[1pu sToM MBI OyJeM oTMe4aTb U Te YKJOHEHHA OT oOLIeH CXembl, KOTOPbIE
BhI3bIBAIOTCH MECTHBIMH NPHYHHAMH.

OcTanapnusasick NEPBOHAYAJbHO HA TPONMWYECKOH NOJIOCE UM NPUNo-
MHHAsi, YTO 3Ta 00saacTb 3eMHOrO IIapa xapakrtepusyercsi Haubosnee

1 Cu. Tionn H, A. Tpyani Hayunoro MHcrutyTa mo ¥Yaobpenusy, Buut. 33, 1926.

) Brown, P. E. and Minges G. A. Agric. Exp. Sta. Jowa State College of Agric.
and Mech. Arts. Agronomy Section. Bult. Ne 35, 1916.
OTMeualoT ¥ BINsSIHHE OPTaBHYECKHX BELIECTB HAa HEKOTOPbIE TIPOLECCHI.
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BLICOKOM TeMIIePaTypoii rofa H HAKOONBIIUM KOJIKUYECTBOM OCA IKOB, 4TO 31eCh
pa3JioMEHHEe OPraHHYeCKHX OCTATKOB He 3aJCPXKHBAETCA HA HeCKOJBKO
MeCsilleB B o1y, KAK 3TO ObiBaeT B 00Jiee YMEPeHHLIX LIMpoTax, GJaronaps
HH3KOM TemnepaType, Mbl JOMKHE OyaeM NPHATH K BBIBOJY, 4Y4TO HHU
B OJHOU u3 o6Jacreii 3eMHOTO Iapa He HAET TAK 3HEePrHuHO U OLICTPO
pacrnaj oOpraHHM4yecKHX OCTATKOB, K4K B TPOMMKAX. 3HAUMTENbHAs 4YACThb
OTMepUiell OPTaHHYeCKOH MacChl MHHEDATH3YeTCH 34ech J10 Kodua ¢ obpa-
30BaHMEM YIVEKUCJOTH, a30THOH, CePHOM KHC/JAOT H NpP., H CPABHHTEJILHO
Heboablad 4acTh ocTaercd, o0pa3yst nNouBeHHh rymyc. MOXHO nyMarTh,
YTO [YMYC TPOIIMYECKHX II0YB cKOpee OyleT cOjEep:KaTh HAHMEHee Moi-
JAUKMecs MUKpPOOHOJOrMYeCKHM NPOLECCAM TPYIIH BEHIECTB, YeM [OpO-
MEXKYTOUHHE TNPOAYKTH pacnajga, HO MOJOXMTEIbHBIX JAHHBIX B 3TOM
OTHOWIEHHH NIOKA He uMeeTCs. MHOrUe Ny TeHIECTBCHHAKH H HCCACLORATENH
TPONHUECKUX 00aCTel YKA3bIBAIOT HA TO, 4T0 CKOIJIEHHS TyMyca U obpa-
30BaHKS MOWHBIX 'YMYCOBEIX TOPH30HTOB 1107 TPOMHKAMH He Habut0RaeTcs.

Kakoe pasauune B TPOMHUECKHMX IIHPOTAX BHOCAT B YCJAOBMS pas-
NOKEHHA OPraHvuecKUdX BEUIeCTB JeCa H CABAHHB, MBI [10KA He 3HaeM,
TaK KaK HCCA€A0BATENN CAMUIKOM Majso 00painanH RHUMAHUS HA CTPOeHUe
TPOITHYECKHUX I104B M, B TACTHOCTHU, HA CTPOCHHE W3 I'YMYCOBBEIX TOPH30HTOB.
Hexoropeie ykaszanusg Ha OOratcTBO I'yMyCcOM TMOMB TPONHYECKUX JIECOB
JAOMXKHE 6bITh NPUHUMAEMb ¢ GOABLIOH OCTOPOKHOCTBIO, TAK KaK BO MHOIUX
CAy4adx MoJ TyMyCOM NOHHMAeTcs TO, UTO Mbl NPUBHIKJIM HA3BIBATEL Jec-
HOH NOACTHAKOHA (cM., Hanpumep, yKasauud Bapmunrai).

He cneayer, koHeuHo, AymaTb, 4TO BCe 0€3 UCKJIOUCHHS [OUBHI
TPONHYECKUX HIMPOT OeJHbl TYMyCOM. JTO TOABKO HaKOOAee THNHYHbIH
cayuait. B uenom psae ouepKOB TPONMUECKUX CTPAaH YKa3bIBAKTCH OTHAENb-
Hble (aKTH Pa3BUTHA XOPOWIO BHIPAKEHHBIX K OPOCAKIGUXCA B Taa3d
TEeMHBIX TYMyCOBBIX rOpH3onTOB. [ToBMAMMOMY, Haubosee HaCTHIMM YC/0-
BHSIMHM, CIIOCOOCTBYIOLIMMH BaKONIEHUID TyMyca B [OYBAX TPOIIUKOB,
ABAAIOTCS OTpHUATenpHbIe (opvnt pedbeda. Husudb, 10AHHB, KOTJIOBHHAL
H TOMYy noao6Hbie (QOPMH peabeda. rae MOXKeT NPOUCXOAMTL 3aCTOH
RJIATH, HECMOTPA HA CUJALHOE HCHapeHHe B TPONMHYECKUX WHPOTAX, MOTYT
Croco6CTROBATH PA3BHUTHIO TIOUB € TeMHOLUBETHBIMU, 0OrAaThiMH T'YMYCOM,
NOBEPXHOCTHHIMHY ropu3oHTaMH. llpn Tex xe yca0BHAX H3OHTOYHOrO
YBJAQKHEHHA (POPMHUPYIOTCH MOUYBE MAHI'DOBLIX JECOB B HM3MEHHBIX MOp-
CKHUX TIpUOpexbaX TPONHKOB.

[ToMumMO VKa3aHRHX YCJAOBHH, HAKOIIEHHSI ryMyca B TPONUYECKUX
LIMPOTAX MOXHO OXHJATH ¥4 B Apyrux cayuasx. [lpexae Bcero m B 00-
JACTH TPONUKOB HETPYAHO BCTPETHTH OoJsee HJIH MeHee 060cobjieHHbIe
pafOHbl, MHOI'LA JAO0BOJBHO OO0JblUHe, KAUMATHYECKYe YCAOBHS KOTOPKIX
3aMeTHO YKJ/IOHSIOTCA OT THNA TPOMNHYECKOTO KJAMMATa; TAKOBBl, HANDUMED,
BBHICOKHE [JOCKOTODbA, TOPHBIE KPAAKH U CHCTeMbl. 3aTeM, NpH Nepexoje
M3 Tponuyeckux oOaacTed NepuoAMYecKHX aoxael K obaactdaM Tpomuye-
CKHX € INYCTBIHHHIX CTENEH MOMHO TEOPETHUECKH OXUAaTh Oosee 6Jaro-
OPUATHBIX YCAOBHH 8 HAKOIICHUS TyMyca, Yem BO BJAAXKHBIX TpOIIMYE-
CKHX paiOHax.

Tak, Hoseltmine patotn [l rpemme, Parenepa H ocobeHHc
JlaHra?) yKa3HBalOT Hd I'yMyCOBbie MOYBH TPOMNHYECKUX ILHPOT.

Y Bapwmnur. Oixonornueckas reorpadns pacreHnii. Ilepes., nonx pen. M. Fogeskiina
u B. Apuoanaun.-- Mocksa, 1901, crp. 447,
%y Lang., R. Centralbl. {. Mineralogic etc, 1914, S. 8. 257261, 313—51K, 315 -553,
311 —653; 1915, S. 148160,
" Jahresh. d. Vereins f. vaterl. Naturkunde in Wiirttemberg, 1915.
Vageler, P. Mitteil. d. deutsch. Landwirthschaftsgeselisciiaft, 1913.
Stremme, H. Jnternat. Mitteil. {. Bodenkunde.
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Bce 3TH OTHeABHBIE YKAOHEHUS MOUYT MOPOH ¥ 3HAUHTE/JNLHO YCJA0XK-
HATH THNOBL PA3J0XKEHUS OPraHHYECKUX OCTATKOB B TPOMHYECKHX LIMPOTAX,
TEM He MeHee OCHOBHOH, GoJjiee OOWIMHA THI, O KOTOPOM CKa3aHO BLILIE,
ocraercs sAcubiM. MeHee pe€3Ko TOT e THN BBIPAXEH BO BJaXHBIX cy06-
TPONHYECKUX paHOHAX CEBEPHOTO M I0XKHOrO MOJAYIIAPHH.

O6sacTH NyCTHHb W NYCTHHHBIX CTened, rae rocrnoictayer CyXocTh
BO3JlyXa, rje atmocdepuble OCAAKH BHNALAWT PEAKO M, B o0umeM, BhiNa-
JAdeT HX MaJo, N0/KHB Obl ObLIH, PACCYKAAA TEOPETHYECKH, NPelcTaBHTh
Gonee ONArONPHATHBHIE YCJAOBHMSI AJ]S HAKOMJICHUA TyMyCd, YEM BJIAXHbBIE
Tponukd. Oamako, eCid Mbl NPHMEM BO BHUMAHHE, YTO PACTHTENbHOCTb
JAHHBIX oOsacrell oObYHO HE MNpelcTaBafeT CIJAOIMIHOTO MNOKPOBA, YTO €€
Hag3eMHbIE 4acTH OBICTPO BLICHIXAIOT M PA3HOCATCH Berpamu, TO Oymer
fICHO, YTO K 37eCb HeT 6aronpUATHBIX YCJAOBHH 1718 HAKOMIEHUT TyMyca.-
[Ipy 3TOM, OmHaKO, HYXHO AYyMaThb, 4TO COCTAB r'yMyca B NOYBAX NYCTHIH
HBIX ¥ MNOJAYNYCTHHHBIX PAaHOHOB NO/MKEH OBITH CYIIECTBEHHO HHBIM, YeM
B MOYBAX TPOIHYECKOH 30HBL. 3JeCb, B CHAY MEANCHHOCTH pa3JIOXCHHS,
FYMyC JOJKEH COAEepMaTh He TOJbKO TPYIHO pa3JaraeMbie coeXdHeHMS,
HO M NPOMEXYTOYHbie MPOAYKTH pacnaja, a TakxXKe H 30JbHble 3J€MeHTHL.
MoxeTt OblTh, 3TUM OODBACHSAETCH ¥ OTHOCHTeabHoe 6QraTCTBO 430TOM IOU-
BEHHOTO ryMycd B CYXHX K/MMATax.

Ho 1 aas CyXHX KAWMaTHYeCKHX PaHOHOB 6enqHOCTL 'YyMYCOM €CThb
TOABKO THMHMYHBIA caydali. M 3lech Hepeako no J0AHHAM, KOTIOBUHAM,
KaK M HA BBICOTAX TODHBIX KpsKeH, e MJH NO0JyYaeTcs H3BHE Goabluee
KOJAMYecTBO BJAaru (rOpH), WIM CKOMASETCH H XoTsi OH BPeMeHHO 3anep-
KHBAETCH BJAra, CTeKAamlyasi no NoBepXHOCTH, KONKUYECTBO ryMmyca Hepeiko
3HAYHTEJNbHO BO3pacTaeT.

B crennsix obaacrax CylLLECTByeT TaKasi KOMOHHALHAA TeMIIEPATYpH
M BJArM, DY KOTOPOH MOMKeT pa3sHBaThCH OOraTolii TPABAHUCTHIA MOKPOB.
B To xe BpeMsi KO/M4YecTBa BJIaTH JaJE€KO He XBaTaeT- Aas [OJHOrO
Pa3JiOXeHHSI PaCTHTE/NbHBIX OCTATKOB, Os1arogaps demy TyMycC HAKOMJAETCS
. B 3HAYHTEJIbHOM KOJHYeCTBE, U MDUTOM Tymyc, 6oraTeit He TOJABKO MNpO-
MEXYTOUHHMH MNPOAYKTaMH pacnaja, Ho, Kak U B CYXHX KJIMMATHYRCKHX
paiiOHax, Y 30JIbHBIMH 3JEMEHTAMM. :

[TponuxHoseHHe ne€COB B CTenHbie 001aCTH BHOCHT, K4AK YK€ OTMe-

4yaJoCh BHILE, HEKOTOPBIE HOBHE yCAOBHA. [loCTOoAHHO Oosblias BJax-
HOCTb MOBEPXHOCTHBIX FOPH3OHTOB [O4YBLl, d MOXeT OBITE H OoJblIas
PABHOMEDHOCTL TeMIepaTyPel B TeUeHHE I'0Jla, OKA3hIBAWT B/IAMSHHE Ha
NpoueccH BHMBIBAHHSI TYMyCa, BCACACTBHE YErQ JieCHble NMOYBH CTENHHX
o0OsacTeil HAKOMJAIOT MEHbINE IYMycCa, YeM COCeLHUE YePHO3eMBHI.
, B cuiownbix secuCTBIX palOHAX XOM0MHO-YMEDPeHHBIX 30H BHIIAAaeT
XOTSi ¥ HeMHOTBM OOojblle BAATH, YeM B OAMxa¥IINX K HAM CTENsx, HO
TdK K4K HCNApeHUe ee OTHOCUTEJbHO MeHblle, TO H PAa3a0KeHue Opra-
HHYeCKHX OCTATKOB 31€Cb UAET 3HepruyHee, i XMMHUeCKHH cocTaB rymyca
MHOH, HHOE M COIEpXKaHWe 30JibHBIX 3EMEHTOB B rymyce. Ortpunareib-
Hbleé JIEMEHTH penabeda, rie NPOUCXOLUT 3aCTOH BAArH, Cnoco6CTBYOT
3Iechk HENOJHOMY pacnajgy OpPraHH4YecKoro BeulecTBa, HAKOMUIRHHIO TOP-
(QAHUCTBIX Macc.

Haxouen, B noaspHbIX CTpahax, rie TeMIepaTypHbie YCAORHS M
BJAXHOCTL Mazio 0J1aronpHaTCTBYIOT PA3N0XKEHHIO OPraHMueCcKUX OCTATKOB,
3TH MOCJAEJAHME Pa3nararoTCs BeCchbMa MENJIEHHO, HO TAK KAaK W MaTepHana
JA49 DAa3/IOXEeHMs], B BHIY CKYJAHOH DACTHTEJILHOCTH MNOJAPHLIX obJaacrtes,
3JleCh MaJio, TO rymMyca NOYBB CYXOH TYHJADBI HAKOIJISIOT HEMHOrO; 4acCTb
OpPraHUYeCKHX OCTATKOB COXPaHAeTCA B BHIE TOPPAHUCTOH Maccsl.

Takosa, B o0I(UX HepTax, CxeMa Pa3JAHUHBLIX TUIIOB Pa3N0KEHUS Op-
-AIMHYECKHX OCTATKOB HA 3eMHOH nosepxHocTH. Kak BUAHO U3 npensiny-
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Eero, 3Ta CXeMa HAXOAHMTCSI B TECHOW CBA3KH C KAHMATHYECKHMH ocCOOeH-
HOCTSIMH pAa3JIHYHBIX 30H 3EMHOro 1apa, BHYTPH Ke KaKJOH 30HH
HaOMIOMAKTCA OTCTYIJAECHUS OT OO0wWeil cXembl B 3aBHCUMOCTH OT TONOTpa-
¢uu, THNa pPACTHTENBHOCTH, XHMH3MA MaTeDHHCKHX MOPOJA H APYTHX
ocofeHHOCTel reHe3nca MOuBHI.
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TJTABA I

BriBerTpuBaHue

H3yueHHe c€OCTaBa 3EMHOH KOPH Ha pPA3JUYHBIX TAyOMHAX JaBHO
yXe MPHSOAUJIO UCCAeNOBATENeH K 3aK/IOYeHHIO O PA3JHYHH TeX YCAQBUH,
NPH KOTOPBLIX COBEPILAIOTCS XHMHYECKHE PedKUuHMH B MOPONAX PA3HHIX FJIY-
bun. OTCI01a — eCTECTBEHHOE JeJNdHHue [eJHTh 3eMHYI0 KOPy Ha pas-
14YyHBie TAyOHHHBE nosca. [lepBas nonuiTka B 3TOM HAMpPABJEHHH
caenana 6mma Ceneproasmom B 1891 r., satem Bekkel), dan
Xansom u Kopuy.

®an Xaii3 npepnaraer JeJeHHe TOJILH 3€MHOH KOpPHl CBEPXY BHH3
Ha JBa NOsica: nosac xaTaMopdu3ma ¥ noac aHamMopduima. Ilo-
CAeIHUH pa3buBdeTCs CBEPXY BHHM3 HA TPH 30HH: 1) 30Ha ¢ HU3KOU TeM-
nepatypodl W HM3KHM pnaBJAEHMeM; 2) 30HA C BBICOKOH TeMnepaTypoi H
CpeIHHM m4dBJieHHEM; 3) 30HA ¢ BEICOKOH TeMminepaTypoill M BBICOKHM nd-
BJeHHeM HJM 30H4a Teyenust nopoi. Ilosc kaTamopduaMa CBepxy BHHS3
JAENUTCS HA JBe 30Hb: 1) 30HY BBIBETPHBAHUA H 2) 30HY LEMEHTAIHH.
'panunei mexay AByMs 30HAMH sIBJSETCH, [10 NpeAcTaBacHuIO ¢paH Xafiaa,
YpOBEHb I'PYHTOBEIX BOJ. Takum 06pa3oM, TOJILA 3€MHOH KOPBI, rJe CO-
BEpINAIOTCH SIBJAEHUS BHIBETPUBAHHS, 34KJII0Y2ETCH MEXAY 3€eMHOH MoBepx-
HOCTBIO ¥ NEPBHM YPOBHEM NMoj3eMHBIX BoA. OIHUM M3 OCHOBHBIX CBOWCTB
30Hbl BEIBeTpHBAHMA (G aH Xala cudraeT TO O6CTORTENLCTBO, YTO yrJje-
KUCJIOTA 3/1eCh BBITECHSET KPEMHEKHCJIOTY U3 €e COCJMHCHHH, MHaye ro-
BOPs, 3/Cb NPOUCXOAUT PACNaj, KPEeMHEKHCJBX CO€LUHEHHAH, JOCTATOYHO
VCTOHUMBHIX NP APYTHX YCAOBHSAX.

Hnas 6onee ypo6HOTO 0O03PEHHUA DPEACTABJASEM KJACCHOUKAUKIO
nosicoB ¢anH Xa#sa B Ttabauuxe:

1. 30Ha BbLIBETPHBAHMA.
Ilosic kaTamopdusma ~~ Yp08. 2PYHM. 800
2. 30Ha ueMeHTauMu.

1. 30Ha HM3KOH TeMIepaTypbl M HH3KOrQ JiaBJIEHHS.
[losic anamopduama 2. , BbicOKoO# . cpegHero "
3 . » " BbICOKOTO »

\

KopHy B CBOell kaacCcH(MKAUWH 34TPATHBAET JIHIIL MOBEPXHO-
CTHHIE NOAICa 3€eMHOH KOpH, HCXOUf M3 COBEPILCHHO MHBIX TOYEK 3peHus,
[lo ero npeacTas/eHHI0, 30Ha COBPEMEHHOT O BHBETPHBAHUSA, T, €. Ca-
Mafd IOBEPXHOCTHAsA YA4CThb 3€MHOH KOPH,—€CTb ULAPCTBO KOJJOHOB,
YeM OHA H OTJUYAeTCs OT OCTAJABHON TOJIIH TOH e kopw. O6pa3osanuio
KOJIJIOHZO0B 31eCh CNOCOOCTBYIOT NOCTOSHHO MEHAKUIHECH YCAOBHA CpelHl:
H3MEHYHMBAA TeMNnepaTypd, MEHAIOINAsiCa BJAKHOCTE K np. Ha Goaee 3Ha-
YHTeJbLHHX TJyOHHAX, A€ CYILIECTBYIOT MOCTOSHHEIE yCJAOBHUSA: NMOCTOSIHHASR

1) Cm. JlyuuukH#. [Terporpadnus, 1910, crp. 241.
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TEMIIEpPaTypa, NOCTOSHHOE JAABJEHHE,— HAeT 00pa30BaHME KpHCTAJ/IHYe-
ckux rten. [locaepnuit npoecc KOPHY Ha3biBdeT BEKOBBIM BbIBETPH-
BanueM. [Jle nexUT rpaHrna MExAY TOSCOM COBPEMEHHOIO H MOSCOM Be-
KOBOT0 BHIBeTpuBanus, KopHY onpereseHno He ykassiBaeT. M3 ero
onpefelenUid MOXHO OBbIJIO Obl 3aKAWYHTbH, YTCG KPUCTAJNJIMYHOCTL MNPO-
JYKTOB pacnafd NepBHUYHBL X MHUHEDAJOB AU MHHEPAJNOB MATCPHHCKHX
DOPOJ CACAYeT NMOCTABUTb B CBA3b € IOCTOSHHBIMH YCJAOBHSIMU peakKilui,
T. €. OTTPaAHHYHTL 30HY MOBEPXHOCTHOTO MJH COBPEMEHHOTO BBIBETPHUBA-
HHMA OT 30HBH BEKOBOTO BBIBETPHBAHHS MMOSCOM NOCTOSIHHOM TEMIEPATYpHI.
Cam asrop, ynoTpe6.1ssd TepMHH BE€KOBOE, [pHI4eT, OUEBH/HO, H3Be-
CTHOE 3HAa4YeHHE IPOJC/XHTEIBHOCTH hpoueccoB pacnajnd Hapsany ¢ stum
KopHy nomyCkaeT BO3MOXHOCTb CAMOMPOM3BOJBLHOTO NpespatieHus KoJl-
JOUAOB B KPHCTAJNIHYECKOe BelecTBO. ECAH 3TO Taxk, TO BO3MOXHO OXH-
JIaTh, YTO TAM, I'le MPOLEeCC BHIBETPHBARHS COBEPIIAETCH NPOAOJKHTENBLHO,
KOMJIOWIAMbHEIE BEIIECTBA MOTYT MNPespPaTHTHCA B KOHILE KOHILOB B KPH-
CTANJMYeCKHe, 4 TAK KA4K [oCaelHMe, N0 ykaszanuaM KopHYy, HmeoT
TOT K€ COCTA8, YTO M T&JH, TO, OUEBHJHO, B 3TOM CJyuae MOMXET HCUes-
HYTb BCHKOE pasmqne MEXJly TMMOBEPXHOCTHBIM ¥ BEKOBBIM BHIBETPH-
BAHHEM.

Hay npeactasasercs, ¥To npu o6CyxKaeHHH NPOLECCA BHIBETPHBAHHS
HEOOXOIMMO Pa3JHY4ATh JBEe CTOPOHHl coBepuiaiouerocs npouecca. Koraa
B NPHPOJE MOABEPIraeTcsd BBHIBETPHBAHMUIO KAKOH-JHOO CAOXKHBIH 4JHOMO-
CHAMKAT, TO, C OJHOH CTOPOHL,, OT HEr0 HEKOTOPhle COCTABHBIE YACTH
OTILENJAIOTCH, NepexXoia B PAaCTBOp MM INCeBopacTsop. C apyroi cro-
POHLI, Ha MeCTe OCTaeTCa OT TOrO e AaJIOMOCHJIUKATA OCTATOK. JTOT
npouece NPOAOJXKAeTEs A0 TeX INOp, MOKA He TNOJYUATCS TAKOH OCTATOK,
KOTODLIY, NIPH NAHHEIX YCJOBHSX, CTAHOBHTCS HENOJBHXHBIM B XHMHUUe-
CKOM cmbiCie. HecOMHEHHO, 4TO He TOJABKO Te BeliecTBa, KOTOPble OT
AJIOMOCHUJINKATA OTL{ENHJIHCh, HO M TE, KOTOPhle OCTA/JHCh HA MECTE, CYThb
NPOLYKTH BHBeTpHBaHHsa Ha aTy nocaeanww rpynny Kopny,
O1HAKO, 00pamaeT CpaBHUTENbHO MEHLILE BHUMAHUs, 4eM Ha nepsyw. [o-
BODH O CEPOH KOpEe BBIBETPUBAHMA 043a1bTa, dBTOP HAXOAHMT Tam ,KPeM-
HETJIMHO3EMHUCTHIC T€JH H TeJH F’HAPATOB OKHUCH JKEeNne3a, CMeLlaHHHEe ¢ Mar-
HE3HAJbHO H XKEJe3MCTO-CHIHKATHBIMH TeJIAMH®. DTH resd SIBJAAI0TCH NPO-
JAyKTAMH OTIIEMN/JIeHMs], HO KPOMe HHX eCTb H MHUHepaJbl, OT KOTOPHX OT-
IENHIKCh 3TH TeJH, a 4TO OHM COO010 NMpPeCcTaBatioT, U3 MzHHbXx KopHY
He BHJHO.

Ecax MB OCTAHOBHMCS NMEPBOHAYANLHO HA MEPBOH TPynne nponyKTod
BLIBETDHBAHHUS, TO, BNoJHE MNPHCOEAHHRSCH K MHEHUKW KOpHy, 4TO H3
HHX MOTYT IOJYYATBCH TEIM, M 4TO HEKOTOpBIE M3 TaKHX MNDOLYKTOB
MOTYT HAXOJAHUTHCH, IPH U3BECTHHIX YCI0BHAX, H B 30.1€06PA3HOM COCTOSHUH
(KPEMHEKHUCA0T, THAPATH OKHCH XeJe3a M IIp.), MBl, OAHAKO, HE MOXeM
NpU3HATb, 4TOOBl Takoe MnoJOXKeHue OBIO 00s3aTesbHO AJda Bcex, 6e3
HCKJAWOYEHHs, NPOJAYKTOB BHIBETPHBAHHA 3TOH rpynnbl. M cam KopHy
BHOCHT OTOBOPKY B TOM CMBICJIE, YTO MPOCTHIE COEAHHEHUSI TPH BBHIBETPH-
BAHHH, KAK YIJEKHCNAS HU3BECTb, THNC M NpP., MOTYT SBJAATHCA B KPHCTAN-
auueckom suae. OTMETHM, 4TO (pan bevMMenen naxoaun B 60J0THHX

MO4BaX KPUCTAIIMYECKHE CHAEPHT W BUBHAHAT!), uto [Tanna?) B Takux xe
60JMOTHHX 006pa30BAHHAX KOHCTATHPOBAJ MPUCYTCTBHE MAPKA3UTA.

Uro Kacaercs BTOPOH TIpynnb NPONYKTOB BEIBETPABAHHUS — I'PYINbL
OCTAIOM[MXCS HA MECTe, HEeNOABHMXHHIX B XUMHYECKOM CMBICJE, BEILECTB,
He IaiouUX HH pacTBOPOB, HH TCEBAOPACTBOPOB, TO H €e npeiCTaBHUTE/H

1) Van Bemmelen. Zeitschr. f. anorgan. Chemie. Bd. XXIi,
2) Palta, E. Neues lahrb. f. Mineralogie ete, 1887, 1I, 5.
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HEpeIKO OBIBAIOT KPHCTANNHuecKWMH. lIpuMepoB ceftuac NpUBOIUTL He
6yneM; OHH OynyT yKa3aHbl B AaJbHEHIIEM H3TOXKEHWH.

M3 Bcero ckasanHoro ciaepyer, YTO BLIBETPHUBAHHE He €CTh HUCKJIIO-
yHTeJbHO oOpa3oBaHue reneil, noA0OHO TOMY Kak 06pasOoBaHHe MUHEpPAJb-
HbIX TeJeH COBepIaeTcsd B NPHPOJAE HE TOJAbKO OJarojaps mnponeccam
BBHIBETPHBAHHA. aHAJOTHYHEIE PYNNEl BLIIC/ISIOTCS HEPEIKO U M3 BOJ Tep-
MAJLHBIX MCTOYHHMKOB, H2 YTO yKa3slBaeT, MexAy npouuMm, H KopnHy.
[ToaTOMy, RHABUrATb HA MePBHIH NJ4H 00pa3oBAHHME KOJNOMAOB, K&K Hau-
6onee xapakTepHblH NPU3HAK 30HB BEIBCTPUBAHHS, €JBa JNH NPaBHJIbHO.

P an Xah3 xapakTepH3yeT 30Hy BEIBeTPUBAHMS, XKaK M[OfC, rae
MIYT PeaKuuH OKHCJeHHs, 06pPA3OBARME YTJIECONeH, IHAPATALMU H PacTBO-
peHHsi, TAe YIJeKHCJOTA, KaK YKE OTMEYEHO BLILIe, BLITECHAET KPeMHEe3eM
H3 ero COEeJMHEHHMH, HO OrOBAPHBAETCS, UTO NPHU HUCKJKYHTEJNbLHOH BJaAX-
HOCTH B 3TOH 30HE MOrYT HIATH DeaKiUH PACKUCICHUS, 4 NPH BHICOKOH
TEMIIEPATYPE U NOCTOAHHOM CYXOCTH—H peakUuu Jeruppatauru. OOIHH
pe3ybTaT BLIBETPUBAHMS MOXET ObIThb XapaKTePH30BAH, KAk pacnaj, pas-
JIOXEHHE M PACTBOPEHUE, B KOHEUHOM HTOre pa3nnHyHble MexaHudeckue H
XMMHYEeCKHEe H3MEHeHusl, Pa3MsTd4eHHe M JereHepauud nopoia. Munepans,
KOTOPHIE NPH 3TOM 0Opa3yIOTCs, HEMHOTOYHCAEHHB, MPOCTH [0 COCTABY
H OObIYHO HEJNOCTATOYHO XOPOIIO OKPHCTANIU3O0RAHB,

B stom onpepeneduH ¢pan Xaliza Mb BMecTO yraecoaef rocra-
BUAM Obl CI0OBA ,MPOCTHIX cONEH* W poGasund OB BO3MOXKHOCTBH 00paso-
HAHUS KOJJOUIOB.

CpasnuBasg mMexay c060it npouecchl I'yMHQUKANKWM ¥ NPOLECCH Bbl-
BETPUBAHUA, MBI 3aMedaeM HEKOTOpbie aHanorud. Kak TaM, Tak H 3jechb
HabarodeTca yNpoIeHHe cOCTaBa, B OOOHX Cayuasix cosepuiaercs o6pa-
30BAHHE NPOCTHIX COJeH, 00Pa3yioTCsl KOJIOHAAMbHbE MPOAYKTE. B 1a/ab-
HefmweM Mbl YBHIHMM, 4YTO n4apasjesbHO MAJOMQABHXHBM BeIleCTBAM
rymyca (CMOMB, BOCK, YACTBHIO MHUDH) CYLIECTBYIOT ¥ MaJONOABHIKHBIE NPO-
AYKTbl BHIBETPDHBAHHMSA;, KAK TaM, TdK H 3/1eCb HAXOAHWM [POMEXYTOUYHBIE
NpOLVYKTH pacndja.

[Tpexpne uem Mu nepeiigem k 6osee 1€TalbHOMY 3HAKOMCTBY C sIB.JE-
HUSIMH BHBETDHBAHHS, OTMETHM eule OJHY TMOMBITKY 6onee MnoaApo6HOrO
JIeNeHUST NOBEPXHOCTHOH YACTH 3eMHOM KOpbl HA IMyOGHHHBlE mosca. IJTa
MONBITKA NPUHAANEKKT JIAHT y, KOTOPBI} NpeAnaraeT CIEAYIOUYIO CXeMy:

1. 3o0ra BHBeTpHBAHHA (IePCTBHE NPEHMYIICCTBEHHO MEXaHHUYECKIX CHA).

2. 30Ha okucacHHa (AedcTBUE KIICIOpOJA).

3. 3oHa ueMeHrauMyt (rpaHHUA MeXIY KHCIOPOAHOH 30RO I 3010# yraexiicrol).

4. 3oHa guareHe3a (meHCTBHE YTACKHCAOTHI).
5. IlepBHyHas 30Ha.

[TonbiTka 3Ta epBa JH MOXET CUMTATHLCH VYAaYHOH, BO-TIePBLIX, MO-
TOMY, YTO HeT Takoll 30HBI, r'ze 6b pa6oTaad NPEUMYUIECTBEHHO MEXAHHU-
YECKME CHJBl, & BO-BTODBLIX, H NOTOMY, YTO pa3geiuTh 00JdCTH ACHCTBHA
KMCJOPOJAA M YIJIEKMCJIOTH e/1Bd JIM BO3MOMHO.

[Tpoueccs! BuiBeTpPHBAHUST BOOOmE 33aBHCAT OT MHOTHX (aKTOPOB,
ACHCTBYIOIHX TO YHUCTO MEXaHHYECKH, TO XHUMHUYECKH. MOXKHO BbIIENSNThb
B 0COObHi THN ¥ OpPraHUYecKOe BHIBETPHBAHHE, TO-eCTh TE OPOIECCH, KO-
TOPHIC COBEPUIAIOTCSH TPH MOCPEJICTBE OPraHU3MOB M MPOAYKTOB UX DPas-
JOXEeHHA, B YACTHOCTH, BemlecTB IyMycd, XOTS U B OPraHHYECKOM BhHIBe-
TPHRAHHH MOXKHO YCMOTDETb Te e J[B€ CTOPOHBI, T. €. XUMHUECKYIO U
Mexanuueckyw. OTHenbHble CTOPOHEI OZHOIO K TOILO XK€ MpPOuecca BHBe-
TPUBAHHS uwdlle BCero KOMOGMHHPYIOTCH H JAeHCTBYIOT COBMECTHO, XOTS
M3BeCTHbI CAy4dH, KOorjaa nepesec GepeT Ta WU Apyrasl.

Ecau B npupojge Mbl M He MOXeM 3auactyio 060c06UThL pe3y/ib-
TaThl KA4XJAOr0 M3 YKA3aHHBIX TOJBKO UYTO OTZAEJbHBIX MPOLECCOB, TO
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B U3JOXEHHUH 3TO He TOJbKO BO3MOXHO, HO M XKEJATeJbHO, TAK KAK 3THM
nyTeM YHAacTC OTMETHTb TO CYIIECTBEHHOE, YTO OTJHYAeT OJHH Mpo-
ecch OT APYrux. B BULY Cxa3aHHOTO, MH NOCJAEJ0BATEAbHO PACCMOTPHM
MEXaHHYECKOE, XMMHYECKOE W OpPraHHYeCKOe BHIBETPHUBAHHE.

: Mexannyeckoe BuIBETpHBAHMNE

I'iaBHeAIIHMH GAKTOpPaMH MEXAHHWYECKOro BLIBETPHBAHUA HABAFIOTCH:
xoneGaHHe TeMepaTyphbl, 3aMep3aomas BOAa M KDHCTANIHU3YIOUIHECS H3
pPacTBOPOB COJIH. )

HenocpencTrseHHoe HarpeBaHHe TODHBIX NOPOJ COJHEYHHIMH JY4aMH
BLI3bIBaeT pACIIMpPEHHe BXOJALIMX B COCTAB IOPOAB MHHEDPAJOB, Jyue-
HCIyCKaHHe HOYBIO BJedeT 3a COOOH CKATHE TeX e MHHepaJos, UTO H
06yC/0BAMBAET, B KOHLE KOHLOB, NMOSIBJEHHE TPEIIHH.

O BenMuHHE pACIIMPEHHs NOPOJ MPH HATPEBAHHH MOTYT HATh MNpea-
CTaBJAEHHe ceyomue nudposse jaHHee BapTaera (cm. Takke Adie):

Fpaunt . . . . . . . 0,00000268 pofim. Ha 1 ¢. npH Barpes. Ha 10 LI,
Mpamop . . . . . . 0,000003149 " . .
[Mecyaunx . . . . . . 0,000005295

2y Ty 1y

Crenenbp HATpeBaHUSI NOPOXbL! 2RABHUCHT: 1) OT TEMIOEMKOCTH NMOPOJ,
2) OT HUX TEMJONPOBONHOCTH, 3) OT OKPAaCKM, 4) OT TOro, Kakas YacTb
TENJa TPATHTCH HA DAGOTY BHYTPH MOPOLH, M D) OT OOLIEr0 KOJHYECTBA
TeNJa, NOCTABAACMOro nyTeM HHcoasuuH. [lpu ollenke obitero xosaudye-
cTBa Teljad, AOCTABASEMOr0 nyTeM HHCOJMSUMWH, HEO6XOXMMO INPHHHMATDH
BO BHHMAHHE W YCJOBHS 3aJleraHUs NOBEPXHOCTEH I'OPHOH MOpPOAbl (OTHO-
IIEHHe K CTPAHAM CBeT4, BeJWYHMHA YTIJa NaJeHHS K TOPH3OHTYy!).

TennoeMKOCTs TOPHBIX NOPOA M MHHEpAaJ0B B0O6ILIe 3HAYHTENbHO
HHXE BOIB, HO [Jf PAa3JHYHBIX MHHEPaJOB M [ODPOJ HEOAHHAaKoBa. Ee
BeJH4YHHBl, N0 ONMpepeseHussM Y Jb P u X 4, KONeOJIIOTCs, B CPeJIHEM, MEXKAY
0,1627 u 0,2372. '

BausaHHe OKPAaCKH TOPHBLIX MOPOJ H4 CTENEHb HX HATPEBAHHA BbIpa-
XKdAeTcd B TOM, HUTC TEMHOLBETHEIC nNOPOAL, NPH TNPCUUX DPABHBIX YCJIO-
BHSX, HArpeBawTCs CHJAbHEE, 4eM CBeTJOOKpaleHHble. OTCYTCTBHE B JET-
HHE MEePHOJEl CHera Ha BHICOKMX MJIOCKOrOpusax ApMeHHH H GuICTpOe pas-
BUTHE TaM PACTHTEJIBHOCTH CTABUTCH B CBA3b C HaXOXIEGHHEM HA HHX
TEeMHOLBETHBIX BYJKaHH4eCKHX Tydos. Okpacka TOpPHBIX TMOPOJA, OKa3bi-
Basi BJMSTHHE Ha CTereHb MX HATpeBaHHs, 0OYCJIOBJIHBAET B TO XKE BpeMs
M XapaKTep MX pDACTPECKMBaHHs. KaK yBHUIMM HHXKE, OHOUBETHLIE MOPOALL
pacnajaloTcsa HHAYE, YEM PA3HOLBETHHIE.

TennonposOAHOCTL TOpHBIX MNMOPOJA BOOOIE HE BeJHKd, HO [LaJ€KQ
He OJIMHAKOBA /S BCEX, KAK MOXHO BHJAETh H3 Clejylomeid TabJaHUKH,
rae st CPABHEHHWsI NMOMeEIUeHA BeJMHYHHA TEIVIOINPOBOLHOCTH MENU.

Cepblit MeIKO3epHACTBIH MpaMop . . . . . . 3,48
Bean#t kpynHo3epHHcrbu“{ " e e e e 2,78
I'mome . . . . . . . .. ... .. ... .033-0052
Meap . . . . . . . . ... e 69,0

[Ipy HarpeBaHuH MOPOJL YACTb TEMJAOTH MOXET TPATHTbCSH HA HCHA-
PEHHE BOAbl, HAXOAALCHCA B NMOPAX M TPELIMHAX I'OPHEIX MOPOJ, OTKYZHA
SICHO, YTO 4YeM CYyile KJ/JMMAaT, YeéM MEHbIlle BJ4ArH COAepkKAT NOpPOJH], Tem
CHJIbHEE, NpPH MPOYHX PABHBIX YCJIOBHAX, OHH HArpeBAKOTCH.

UTo \KdCaeTcs CYMMBl TelJsd, AOCTABAAEMOH MyTeM HHCOJSLHH, TO
OHa, pa3ymeercs, TeM 60JblIe, 4eM OJMKE K 3KBATOPY HAXOAMTCH MeCT-

1) Ilo atoMy Bompocy cM. ,,TE€nnoBble CBOHCTBA NOYBbI“.



HOCTb. TdaxkuM 00pasoM, HAUAYYIUAMH YCJIOBHAMH I MEXaHHYeCKOro pas-
PVIIEHUS] TOPHBIX MOPOJ € MOMOILBIO HATPEBAHHS H OXJNAXKJIEHHUS NOMKHBI
006.1a71aTh KapKHe NYCTHIHKM CyOTPONHYECKHUX WIHUPOT, e BJAAKHOCTL BO3-
AYyXd W TOLOBOE KOJHYeCTBO OC3JKOB HHYTOMHBl, 4 CTENeHb HWHCOJSAIHI
BeNHKA.

(O pacTpecKMBAHMH TOPHBIX TMOPOA B NYCTHIHAX, [OX BJIHAHHEM
pe3Kux Koaedauuit TeMnepaTypl, COOOWAOT MHOMHe NyTelleCTBEHHHKH;
HeKOTOPHIM M3 HHUX YA4BaJNOCh CAHILATE H 0CO6ble 3ByKH, KOTOPHIMH CONpPO-
Boxaaercs o6pasoBaHue Tpemuus (Livingston, cm. Takxke Oppen-
heim). '

Tutne, nyrewecrsosaswuii no [lepcuH, yxasmBaeT HA nmosB/AeHHMe,
NOJA BJHSHHEM [epeMeH TeMNePATYpEHl, TPEIIUH M pACCeNHH, Ha pacrnaje-
HHE TOPHHIX MOPOX Ha OOJOMKH M Ha O6DPA30BAHHE UEJBIX MACC TAKHMX
o6nomkos. Ilo coobuieHuio @uaunnu, B ATakdme OXOTHHKH [PHHY-
HICHBI OBIBAIOT HANEBATH 00yBb CBOMM c064kaM, uTOOBl NOCJAESHHE HE
UCNOPTHIAY HOT, nepeberas NO OCTpPbiM OOGJOMKAM TOPHBHIX MOPOJ, OTO-
BAHHBIX OT CIJIOLIHBIX MA4cCC, 61aronaps kone6aHUusimM TeMnepaType. P paac
HA6/10/1a1 DACTPeCKHBAHHE W pacNaneHHe HA KYCKHM KPeMHeH mojx CBOHMH
HOTAMM. o

MuaTepecnnl Takxke Habmogenus O6pyuena B Llentpannuoii Asum.
KnumaTHueckue ycnOBUSE HEHTPAABLHO-a3MATCKON TYCTHIHH TAKOBH: B JeT-
HKE NepHoABl NOBEPXHOCTL NOPOJA AHem HarpeBaerca J0 60— 709 — Tem-
HOLIBETHBIE TIOPO/bl HEJAb3sl AdXKEe yJAepPXkaThb B pyKe,— HOYBIO Xe TeMrme-
parypa ux nanaeT 10 20—25°. 3umMO# Te Xe [IOPOABI He HarpesdOTCA 34
AeHp Boe 15-—20°, HO 3aTO HOUBIO OHM oxJaxparrcs ao 20—25° a me-
cramu gaxe po 35—40° Huxe Hyas. B atux cayuasx pa6ortaer Takxke M
3amep3iias BOJA.

XapakTep pacnajleHHs NOPOJ NOJ BAHSHHEM De3KHX [epeMeH TeM-
NepaTypsl BCEuea0 3aBUCHT OT CJOXKEHHSA H CTPYKTYpHl cdAMOH NOPOXHL,
B CHJY 4Eero MOXHO pAasjHuaTh HECKOJbKO THIOB PA3DYIIEHHS MOPOL.

[ITroTHBHE UMH MEAKO3EDHHCTHE NOPO LK, KK, HANPUMED,
MHOTHe M3BeCTHSKH, KBapUWTHl, (enb3nTh, NOPGAPH U NOPPHUPHUTH], B KO-
TOPHIX HeT pe3ko 000COONAMIMXCA MO BeJHYUHE IJTEMEHTOB M mpeobJa-
JaeT ONHOPO/HAA OCHOBHAA Maccd, 4 TadKKe U 6433JbTH, MEJKO3EDHHCTHIE
rPAHUTH, AHA643b M JUOPHTH PACCEKAIOTCH C TNOBEPXHOCTH TPEIIMHAMH,
YaCTO HEe3aMeTHBIMM Js NpocToro raasa. OpHAKo, ecad YA4apHUTb MOJIOT-
KOM NO yTecy, CA0KEHHOMY, NOBHAMUMOMY, CBeXeH MNOopoaoH, nocaemxHss
TOTYAC e PACCHIMAETC HA KYCKH H KYCOukH. TO ke siBJeHHE pacChina-
HUS NPOMCXO/JHUT B NPHUPOJE H eCTeCT3eHHO, [0 Mepe paclUIMpPeHHs Tpe-
IHH, NOYeMy y TOJHOXKHA yTeCOB HAOMOJAITCH HEpeaKO MOLHBIE DOC-
CHIMH, COCTOSAIIME U3 yra0BATBIX 00/0MKOB. Takum 06pasoM paspymaloTca
JO0 KOHIA TPOMaJHbe yTecH, TAdKXe pAcNafaloTcsd H TaJbKH, H 44CTO
MOXHO HAa6JIOZ4aTb MEJKHe KYCKH, TIOBHAHMOMY, LeJbHEe, HO NDH CIAB/H-
BAHWH B DPyKe TOTYAC K€ paACnazamumuecs HA 4Y4ACTH.

TOHKOCIAOHCTHE MOPO B, KAKOBH CJAAHIB], MEJIKO3CPHHCTHIE
rHeHChbl, CJAHUEBATHIC MECYAHHKH W HM3BECTHSIKM, PACNA3IOTCH HA TOHKHE
NJAACTHHKY, H PelKO MOXHO HAHTH. yTeC, H4 NOBEPXHOCTH KOTOPOro HeE
J€Xa/ M 6Bl MacChl 3THX MJACTHHOK W JIHCTKOB, HAMOMHHEIOIHX YePellKH.

Msrkue U OAHOpPO/HBE@ NNOPO/JB: [VIHHBE, MEPre/s pacraja-
IOTCH HA MeJKHe OCTPOYroJbHble OOJOMKH, 4YacTo KYOUYECKOH (OpMBI,
BeAHYHHOH B IpeUKkUH Opex M Mmesbue, HJH XK€ Ha OKPYTJIOYIJI0BATHIE
3€pPHA M NblIb. ' o
, Hekotopble MAOTHHE H3BeCTHAKH M HEKOTOPHIE IPAHUTH], MPEUMYyLIe-
CTBEHHO OjIHOIBeTHBIE (0efnie WJIH PO30BBIE), PACCIAMBAIOTCA H3 YPE3BHI-
4afHO TOHKHE TIACTHHKH. SIBieHue 370 Baabrtep oO6bacHseT TeMm, 4HTO
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MOBEPXHOCTHHIE CJIOH HMEIOT O60JBIIYI aMIVIMTYAY KOJeGaHui TeMIepa-
TypH, ueM 6osee rayOoKHe, H 3TH CJ10H, C OOJblleH aMIAMTYAOH KO-
ne6anui, OTHLNSIOTCH TPEIIHHOH OT myﬁme JEXKAUIHX CJ0eB; HO, oue-
BHJIHO, TAKOe OODACHEHHE HeJOCTATOYHO, TdK KdK TOr/Jd 3TOT Crnocob
paccJaWBaHHA Habnwojainca 66 H HA LeJIOM pAjfe INPYTHX OXHOPOJHHIX
nopoJ.

~ KpynmHO3epHHCTHIE NOPO /b, KAKOBE MHOIHE TDAHUTEI, THEHCHI,
JIUOPHTH, AHaba3sbl, KPYMHO3EPHHCTHIE TPAHUTOBBHIE NOPGMHUPH, MeCUAHUKH
M KOHIJIOMEDPATHl pa3pyllaiTcss HanboJee CHAbHO, TaK KAK OTAeabHble
3JEMEHTH TAKMX MOPOJ PACLIUPSIOTCS M CAKHUMAIOTCA pasauuso, o6aanad
PAa3/MYHOH TeMJOEMKOCTBIO H PA3JHYHBIMH KO3(MGIHUKHEeHTAMUH DaCIIUPEHHS.
Ilpy paspylleHHH BCe TdKHE MOPOAB PACCHIIAIOTCH B APECBY HJH MECOK,
M TOTJa pacnajeHue HAET Ha OOJAbLIYI0 TJAyOHHY.

PaspymeHuio rOpPHBIX MOPOJA B MYCTBIHAX cnocoGCTByeT H paboTa
MeCYHHOK, NepeaBurdemblx BeTpoMm. [eficTBHe wWIHDYIOMHUX I1eCYHHOK
TaKXKEe NPOABJIAETCS PA3JIMYHHIM 00pA30M, B B34BUCHMOCTH OT XapaxTepa
WIHPYEMBIX TTIOPOJ.

Mopoab! CO CKPHITO3EPHHCTOH CTPYKTY POH, KAK POTOBHKH
U (esb3UTH, OJHOPOAHEIC H TBepAble, He CTOJBKO UAPANAKTCS, CKOJIBKO
WIHPYIOTCH, H NOTOMY OOHKHOBEHHO ABJIsKTCA € HauboJaee OGJecTtauiedl
MOBEPXHOCTbIO. . BIIH3KH K 3THM nNOPO/JaM H KBAPHHUTH, CIVIOWHOH HJH
MEJKO3ePHHCTOH CTPYKTYPHI, MOBEPXHOCTb KOTOPhIX NMPEACTABAAETCS HHOT 1a
KakK OBl marpeHesOH.

[Topoast nopdUpPOBOH CTPYKTY pH J4I0T NNOBEPXHOCTb, YCCHAH-
HYI0 Kak OBl OCMHHAMH; MOCJAeAHHE COOTBETCTBYIOT TEM MeCTaM, TIje Ha-
XOAUAUuCh 6GoJiee MATKHe 3€PHA MOJEBBIX IIMATOB.

MenKoO3epHHUCTHE NMEeCYaHUKH, JAO30JbHO MJIOTHBHE H TBep-
Able, AT UIePOXOBATYH) MOBEPXHOCTh, NOUYTH 6e3 BCAKOro 6Gaecka.
IMopoasl TPAHUTOBON CTPYKTYPH (TPAHHTH, CHEHHTHI, ra66po, AMO-
puTsl) 06pasyoT 6yropydTyio nosepxuHocTh. Camble BrldwMUAecst 6yropKH
NPUHAJJIEXKAT 3€pHAM KBapud, kak Haubosee NPOTUBOCTOSALMM pPaspy-
leHH0. MeHbiiel BRICOTON OTVIHYAKTCA 6y TOPKH MOJEBOTO 1INATa, 4 yray-
OseHHsT COOTBETCTBYIOT YellYHKAM CJIOABl H 3€PHAM 4BrHTOB M POrOBHIX
06MAaHOK.

[Topoas ¢ HJAKAMH KBApHA4 M H3BECTKOBOTO [IMNATA
OTLIIU(OBEIBAIOTCA TAKMM O00pPAa30M, YTO KBapueBHE MXHJIKH BHICTYMAWT
Ha (OHe MmopoAH B BHAe rpebeilk0B, @ MXHJIKH H3IBECTKOBOTO IINATA
B BHJe XKEJOOKOB,

TOHKOCJAOUCTBIE KPEMHHCTHE H KBAPIUEBbie NOPOILL
I0/Iy4al0T PeGPUCTYX NOBEPXHOCTb, B 3aBHCHMOCTH OT HEOJHMHAKOBOH
TBEPJOCTH DA3NUYHHX CJIOEB.

CnaHuesaTHe MOPOJAB PACHICIJAKTCA HA TOHKHE JHCTOYKH,
orgenseMule APYr OT Apyra xeaobkamu. M3 Be C THIK u, HAKOHeL, 10y -
yaoT OyropyaTyro M B TO XKe BpeMd CIrJA2XKEHHYI0 (WJAHGOBAHHYIO) MNO-
BEPXHOCTh. B0oO6me e MOXHO CKa3aTb, 4TO 60Jee MsrkHe NOpPOAb MecoK
TOYUT, 4 6osee TBepAne —WJIHPYET H MOJHPYET.

Oco6eHHO MHOTOYHC/ACHHBl Hab/onends BalbTepa HAl paspylue-
HMEM [OPOJ B PA3JHUYHHX MyCTBIHAX H BOOOWIE HAJ SBJCHUAMH BBbIBETDH-
BaHMs, NMEPEHOCA M OTJIOXEHHs MYyCTBIHHOTO MaTtepuana. BaabTep Takxke
HabmoJan nosBJeHHe TPELUH HA CaMBlX Pa3HOOOGPA3HEIX TOPHBIX MOPO-
aax. TpemuHa npoHUKaeT MOCTENEHHO B TIayOHHY, Tak HTO HEPeAKO
MOXHO BHIETb TaJbK{ C TPellMHAMM, AOIIERWHMH TOJBKO JO MOJOBHHBHI.
YacTo uenas chcremMa TpemMH pasGHBAeT NOPOAY MO PA3/IMYHBIM HAnpa-
paenusaM. Ha H3BecTHsKe ¥ IPAHHUTHBLIX CKaXax HAOMOAAI0TCA 3aYACTYIO
nepudepuyYecKue TPEUIMHL!, KOTOPHIE OTAeASIOT OT TMOPOJBl KOHIEHTPH-
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qecKkHe 060J0UKH, ITH 000J0UKU MHOTAA KWMEIOT TOJUHMHY JucTa GyMary,
HHOT A Xe SIBASIOTCA B BHJAE KOpOoK 10 10 caHTuM. TOJIHHOM !).

PajnnajibHble TpEUIMHEl, N6 BaabTepy, MOABAMIOTCS NPH OXJIdXKie-
HHH HATpeToH NmOponbl, a nepHdepuueckue—npu Harpepanuu. MHTepecHw
A 1AHHOTO BONpPOCAa NMPHBOAMMHE UM onbThl 3ukenbeprepa. [lo-
CACIHUH HarpeBas Ha NecyaHOH GaHe TPH KPeMHEeBbIX TaJbKM NYCTHIHH.
Ipu rtemunepatype B 60° LI. oxHa rajpka pacnajach H4 [ABE YA4CTH, I[PH
80° oGe mMoAOBHMHDI TAK Ke, KAK M OCTaJbHBlE TajbKu, 06pPa30BAIH CKOP-
JYNOBATHE O60J0YKH, COOTBETCTBYIOI[(HE CBOHM H3rHOOM HAPYMHOH
MOBEPXHOCTH raJjiex, tupu 100° OT BCcex Tpex TrazeKk OCTAJHCbL TOJbKO
IJIACTUHYATHIE, TAHICETOBUAHBIC HJH HAaTOMHHAIOIKE OCTPHE HOXA OBJOMKH,
44CTO OYeHb TOHKHE U ocTpele no kpasm. [lo cBoum ¢opmam MHOrue H3
HMX HANOMHHAJIH Te KDeMHeBHe O6JOMKH, KOTOPBIMH NOJNb30BAJCSH, B K-
YyecTse AOMAUIHMX MHCTPYMEHTOB H OpPYyAHH /738 OXOTbl, N4JeOAHTHUECKHH
4eJIOBEK.

lanpku nycTelHHBIX O6aacTedt, o6rayuBasch ¥ UMHDYACh MeCYHH-
KaMH, MPEeBPALIAIOTCH B THIWYHBIE 78 NYCTHIHb TPEXTPAHHHKH.

HMuorna B paspylleHHH TOPHBIX MOPOA NYCTHIHY NMPHHHAMAIOT YYACTHE
v coau. [Iputarusas Houblo HeGOJbBIIME KOJMYECTBA BJATH, COJH, HAXO-
AfllHecd Ha NOBEPXHOCTH, NEPEXOXAT B PACTBOP, KOTOPBIH MPOCauHBAETCH
B MeEJKHE TPCWHMHKH. [JHEBHOE HarpeBdHHe 3acTdB/seT COJH BHOBb KPH-
CTAJJH30BATLCA B TPELIHMHAX, YTO RBJedeT 34 COOOH spaabHeHlnee pacilu-
peHHe MOCTe HHXK. _

$IB/IeHHs MEXaHHMUECKOrO paspylleHusi NOpPOiA, OCOOEHHO THIHYHBIE
AJS NYCTBIHb, TAE aMIIMTYJd KosaeOaHul TeMnepaTypbl MOXET JOCTHIaThb
HECKOJBKHUX NeCATKOB [PanycoB ?), Hab/oaloTcs, OJHAKO, H B MOJAAPHBIX
cTpanax. B I'pensanguu, no pauseiM JIpHTAJIBCKOTO, Jy4Y4H COJHLA
CNOCOOGHL! JOBOABHO 3HAYHTENILHO HATPEBATbL T[ODHBIC TMOPOAB, B TO
BpeMd, KaKk TeMIepaTypa BO3Jyxa ocTaeTcs HeBHCOKOH. [lopoit pasnuua
MEXLY TeMmnepatypoli HarpeTo# ckanaml ¥ Bo3ayxa poctdraer 20011 Ha-
rpeTele BEPXHHUE CJAOH OKPYILJVICHHBIX CKaJ PACLWIHPAITCA U OTLICMJAITCH
OT XOJIOZHOTO BHYTPEHHEro s/pa, H31asasi NPH 3TOM OCOOBH 3BYyK; MOCHe
9TOr0 HAPYXKHBIE KyCKH OTMajalT, H TakuM 0O0pda3om cKajaa MOCTENEHHO
pa3pyuiaercs.

Ty paboty, KOTOpAas B NYyCTHIHHEIX OO/MACTSIX COBEPLIACTCH KPHUCTAJ-
AM3dlMel coaelt, B yMEDeHHHX M OCOOEHHO XOJOJHBIX IIMPOTAX NPOH3-
BOJMT 3aMep3ai0llas BoJAd, 3a0upalomasicss MO TpeUuIMHAM [axe B OUeHb
NAOTHHE MOpPOAH. HenocpencTBeHHBIE ONpeJeNeHUsT TOKA3BIBAIOT, 4TO
JaXe Te TFOpPHbIE MOPOAB,, KOTOPHE NPAKTHYECKH CUYMTAIOTCH BOJIOHEN PO-
HHUAEMBEIMH, COZepxkaT B cebe Gosbluie HJIHM MEHBIIHE KOJHYeCTBA BOJBI.
CHABHOE OX/NdXJCHHE NOPO/bl, BH3LIBASI 3aMep3aHue BOJbI B TpeljHHAX,
cO3zdeT CHJY, CNOCOOHYI0 NPOH3BECTH rpomapHyto paGory. O6 3aToi cuie
MOMXHO CYAHMTb MO OOLIEM3BECTHOMY ONHITY, B KOTOPOM TOJICTOCTEHHOE
UYTYHHOE SpO0. HAMOJHEeHHO® BOAOH, paspoiBdeTCsi HA KYyCKW IIpH 0X71a-
HKIAeHUH Hmxe 00,

Ha oTBecHBX cxajax HabmogaeTcd Hepeaxo o060pd430BaHHE MACCHI
06/10MKOB, Onarogapa AeHCTBHIO MOpO3d. JBJAEHHe NPOUCXOIHT ualle
BCETO B BECGHHHE MECAUH no yTpaM. KyCcok nopozbl, OTOPBAHHBEIN CHJ/IOH
3aMep3lled BOJAK, YAEPAKHUBACTCS HA HEKOTOpPOe BpeMsi, NPH [OMOILH
TOTO X€ Jbjd, B CBA3H C OCTAJbHOH nopono#. [eHcTBHEM COJHEUHBIX
aAydedt JeJ pACMJABIAETCs, M KyCOK [MOPOAb, He yuaepwusBaeMblii Goaee
HHYEM, NaJN4eT BHH3. -

‘) Cum. Takke Steeruwitz
" Cm. Harding, Schirmer, Dastague, Shaler.
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Tyans nabmopan na Oeperax oaHoli us Oyxtr Hewodaynanesna me-
XdaHHYECKOe DA3pylleHUe NOpPOj, CBA3AHHOE C NPHJMBAMH M OTJAUBaMH.
3uMOH, BO BPEMS NPH/JAHBA, BOJA 3aNOJHHET BCE MOPH M TPeIHHbI Oepe-
TOBHIX NOPOA, ¥ TAK KaK BO3AYX B 3TO BpEMA XOJOJHBIH, TO BOJa IpH
OTJAUBE 3aMEP3aeT B TpeuHHAX, ¥ pPe3y/AbTA4TOM 3TOrO ABJAAETCA IMOCTOSH-
Hoe o0pa3oBaHHe OO/JOMKOB, BO MHOXKeCTBe yceuBaomux Oeper. Ha-
CKOABLKO OBICTPO NPOMCXOIMT pacnageHHe nmopox TNOA BJIHAHHEM MODO3a,
CBHJETENbCTBYIOT HaOageHuss [lITefiHerepa Ha OAHOM H3 OCTDOBOB
Bepunrosa mopsi. MecaenoBarenb MOCETUA FOrO-BOCTOYHYIO OKOHEYHOCTH
ocTpoBa, Muic ToJcTod, nepBulit pa3 B cenTsa6pe 1882 roma u 3aMeTHn
MexAy O06/0MKAMH TOPHBIX NMOPOJ, JEXKABIIMX Y NMOAHOKHA yTeca, OIUH
KYCOK MOPOAB!, MMEBLIMK OGosee 6 PyToB B AHAMETPE; HA HEM He OHIO
¥ CIeA0B pacTpeckHBanusa. Bo3BpatuBuwuce ciona B anpeae 1883 roaa,
OH MO BHAETh TOJABKO MHOTOUHC/JAeHHBle O0JOMKH KybOudeckoil ¢opmu
C OCTPbIMM pPeOPAMHM U C OJNMHAKOBBIMA INPUGIU3UTENBLHO pasMepami,
okoNo 2 pro#iMoB. O CKOPOCTH BLIBETPUBaHUA B apPKTHYECKHX CTpaHax,
6naroiapsa AEHCTBHIO 3aMep3aiolleil B TPEUIMHAX BOJAB, HMEIOTCH TaKKe
vka3aHuda B pabore Tarr‘al), '

MexaHuuyeckoe BLIBETPHUBAHHE, PE3KO 3dMETHOE B NYCTHIHHHIX 06Ja-
CTAX M APKTHUECKHMX CTPaHaX, HE CTOJb PE3KO OOHADYMKHMBAETCA B LIHPO-
TaX YMEDEHHBIX, BO-NEPBHIX, [I0TOMY, UTO OHO COYETALTCA 3AECh C XHMH-
YECKHM ¥ OPraHMYeCKHM BHIBETPHBAHHEM, a, BO-BTODHIX, H NOTOMYy, 4TO
3HAYHTE/IbHBIE NPOCTPAHCTBA THX IIMPOT MOKPHITH PHXJBIMH HAHOCAMH.
Onnrako, BHUMATe/JbHee NMPHCMATPHBAACH K TaKuM oOjactaM, 1e Ha Mo-
BEPXHOCTb BBIXO/JAT- TBEPAbIE KOPEHHBIE MOPOAbl, HETPYAHO BHAEThH, UTO
¥ 3IeCh MeXAHHUeCKOe BoIBeTpPHBAHWE fBaseTcd OUEHb 4acTo HaHboJee
CYLIECTBEeHHLM TNPOLECCOM - N0YBOOOPA30BaHHs H OOBIKHOBEHHO HAET
pyka 00 DYKY, HJH Jaxe BHepeld XUMHYECKOrO W OPTaHHYECKOro BhIBET-
pUBaHHA. ,

Toabko B OGHJBHO YBJaMKHAEMbIX TPOMHYECKMX CTPaHAX MeXaHHYe-
CKOE BBIBETPUBAHHME CHJIBHO MACKUDYeTCHA HEPIrUUHBIM XHMHUYECKHM pas-
noxenueM. Ho H B Tponuueckux o6aacTsax MEXaHHUYECKOE BhIBETPHBAHHE
BCTpeuaeTr 67aronpusiTHBIE YCIOBHA B PE3KMX HM3MEHEHHAX TEMMIEPATYPs
NMOBEPXHOCTHBIX mNopoa. MakcdmanbHas rteMneparypa, KOTopas omnpene-
Js1aCh Ha 3€MHOH NOBepXHOCTH B TponMkax, Owina 84,6° L1, Torma xax
TemMmepartypa Tpondueckoro moxas He npesmnmaer 23°[]. Taxkum obpa-
30M, N0Jy4aeTcs rpomMazHas ammautyaa B 60° 3HaueHue KOTOPOH B NpoO-
ueccax MeXaHHYeCKOro BuIBETPUBAHHUA JIETKO MOHMMAETCA Ha OCHOBAHHH

npeapl Ayuero.
XHUMHuYecKOe BbIBEeTpHBAHHE

dakTOpaM¥ XUMHUECKOTO BHIBETPUBAHMUA SIBJASIOTCA BO3JAYX, BOJA H
pa3anvuHHE BOAHBIE pacTBOph. JleiicTBHe BO3Ayxa 0OyCJOBIHBAETCH CO-
JepXKaHdeM B HeM KHcaopoxa, -6Jarofapsa KOTOpOMY B NPHpPOLE COBeEp-
maerTcd pAx OKUCJAHTEAbHBIX MPOWECCOB, H COJNEPWKAHHUEM YIVIEKHCIOTHI.
He#cTBUe BOAL BbipaaeTcs B FHApATauMH, PacTBOPEHHU H DA3NOXKEHHH
PasnHYHBIX MUHEPAJbHEIX coeiuHeHUuH. B npupone o6bIKHOBEHHO aelicTByeT
HE yHCcTas BOMA, a pasnHuHble caabele BoAHble pacTBopel. Hawme Bcero
npu OOGCYXIEHHH NPOUECCOB BHIBETPHBAHHA MOXHO TOBOPHThL O pabote
BOJBI, copepxalueil yraekucaoTry. B noBepXHOCTHBX TOPH3OHTAX 3€MHOM
KOPH YIJIEKHCA0TA 06padyercd B 3HAUMTEAbHBIX KOJHYeCTBAX, Gaaroxapd
_PaccMOTpEeHHBIM BBIIIE Nponeccam ryMAQHxkauMd, a Takxke Omarogaps
KMHU3HENEATENbHOCTH KODHEH pacTeHHiH. B 3aBHCHMOCTH OT pPasIMYHBIX

1) O jefictBMY MOpo3a c¢M. Takke Kerr v Davison, C



YCNOBHHA (TEMNEPATYPH, BJAXHOCTH, BO3JYXONMPOHHUIAEMOCTH MOYBH, KO-
JHYeCTBA Pas3JaramliUXCcA OPraHHYECKHUX BEUIECTS, KOJMUYECTBA U CTENEeHH
PDA3BUTHA PACTEHHH, KUBYUIMX HA NAHHOM MecCTe, CHJB BeTpa H np.),
KOJHuecTBa YrJIEKHCAOTH B HOBQPXHOCTHMX CJA049X 3eMHOH KOpbl MOTYT
UOBITh PA3JHYHB, HO BO BCAKOM CJydae 3TOT BO3AYX COJAEDHKUT 3HAYH-
TeJbHO 60JbIIE YIJEKHCJAOTO ras3a, ueM aTMOC@EpHbIH, NpPH 4yeM KOJH4e-
CTBO YIVIEKHC/OTHl NP yrayGaenuu Bo3pacraeT. I[loaTomy M mpocauuBa-
owascs arMocdepHass BOAA HACHILACTCA YIJEKHUCJAOTOH H CTAHOBUTCH
Gosee 3HEPrHYHBIM PACTBOPHTENEM, ueM qucTafd BoJa. Ecav K Boje mnpu-
COCAHHAIOTCA M DACTBOPHUMBIE OPTdHHYECKHE KHCJAOTHl, TO IHEPrHs 3TOrO
NPHPOAHOTO PeaKTHBA elle 3HauMTEnbHee MospnuaeTcs. Iloswlaer arty
IHEPrHIO H BO3pacTaHue TemnepaTypsl. Peakiuu, NMPOU3BOAUMBIE ATMOC-
depuoit Bomoit, moryTt ewe 60s€e YCAOKHATHCA, €CJAH 3Ta MOCAeLHAA
COJEPXKHUT B pPACTBOPE PasaHyHble COJH.

Pesyabrarhl pabGoTH BOZAH, YIAEKHCAOH BOJABI H PAa3NHUYHBIX OpraHu-
YECKUX KHCJAOT M HX NPOM3BOJHBIX MOTYT HCCAEIOBATHLCH MABOAKHM CnO-
CO60OM: C OJHOH CTOPOHbI, MOXHO WITYAHPOBATH HENOCPEACTBCHHO B NpU-
pOJAe NPEBPAIIEHHE B MNOBEPXHOCTHHIX TOPH3OHTAX 3EMHOU KopPbl OAZHHX
MHHEDAJIOB B APYTHE, BHACHAS XUMHUECKUM aHAJAM30M Da3auude COCTABA
NEPBOHAYAbHOTO MUHEDANa MJAH MOPOAbl M DPOLYKTOB HX Pas/J0KEHHA,
C APYroii CTOPOHBI, MOXXHO B Ja0OPATOPHH HCHOLITHIBATHL JeHCTBUE HA pas3-
JHUHKIE MHHEpansl H TOPHBIE TOPOABI YKA3dHHBIX BBIIIE PEAKTUBOB.

Ilepexons k (axkTHUECKOH CTOPOHE HAKOMUBIIETOCH B JHTEpAaType
N0 BONPOCAM XMMHYECKOTO BhIBETPHBAHUNA MaTepHa/ad, Mbl PACCMOTDHM
NEPBOHAUYAJBHO nAHHbIE Na60PATOPHBLIX HCCAELOBAHMM, a 3aTeM yXe 006-
paTHMCy K HaOJNIOJMEUHsiM B NPHPOAE M aHAJTHTHYECKOH TIPOBEpPKE 3THX
yadmogeHuit.

OﬂblTHble IaHHbIE 0 XHMHYECKOM JE€HCTBUH BONbl H pacTBoOpoB Ha MHHepaabl
H FOpHBI€ NOpPOibl

Eme crapei¢ onbiTel J[10 po e Mokasany, 4TO PasnWyHbIE MHHEDAJBI
CROCOGHB! NorJaomars Boxy. OH aepxan 4 roga noA CTEKJAHHBIM KO0Jna-
KOM BO BJAXHOM BO3IyXe OPTOKNA3, CAHMIHKH, anbOUT, OMHMIOK/IA3, CAIOLY,
poTOBYI0 OOMaHKy, aBIMT. MarHeTHT, XKeJE3HBi OJeCK, MNUPOXI3UT H
OpayHMT W Halles, 4TO BCE 3TH MUHEDPans noraowatT Boay. KoauuecrBo
BOABL. BhLACasomenca mMexay 15 u 100" 11, Bospocno mo 0, 38%/o, mexay
100° 1 TemHOkpacubiM Kanenuem—oT 0,05 (nosnesoit mnar) go 2,66%0 (cmoaa)
u Mexay 100° L. u apkokpacuseim xanesuem—ot 0,02 no 0,23%,

OnwiTer Jlembepra ¢ geiicTaHeM BOJAB Hd CHJAUKATH NMPH BLICOKOI
TeMIepaType Tak:xe MPUBENH ero K 3aK/JIOHEHHIO, 4TO CHJIMKATBl NPH STHX
YCAOBHUSIX I'MIAPATH3UPYIOTCA.

Onbitel 1K OHCTOHA, B KOTOPHIX H3yyanoch AeHCTBHE BOIbl H
BOJbl, HACHIIICHHOM YrJNEKHCJOTOH, HAa MHUHEPaabl H3 TPYNMNbl CJAWOXA, NO-
Ka3a/J4, YTO 3TH MHHEpAJR IOrJACLIAIT BOAY, MPH YeM H3MEHSOT CBOH
(usvueckue cpoficTBa. Tak, HANpUMEP, MYCKOBHTH, COAepaumme 10 2,5%0
BOJHI, OT/IUYAITCA BHICOKOH 39MACTHYHOCTBIO, & THADOMYCKOBHTH, C 4 H
fosee nNpPOUEHTAMH BOJB, HMET crubaiowuecs JaucToukd. [IpuBoAuM
napanie bHble dHAJAU3bl MYCKOBMTOB, NPOH3BEAEHHHE [ OHCTOHOM.

I.  Crexuil MYyCKOBHT.

1. MyCKOBHT, NpONEXKABIIHH [OJl B HECTHAIMPOBAUHOH BOAC. |
Hl. To xe—B yraekucaoit soje. i
V. Cpexuit 6HoTuT,

V. BuoTtuT, Nexkasit roa B BoOJS.

VI ) . » » YLAEKNCIOHR BOie-

[HapoMy CKOBHTSI.
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I I II v A% Vi
SiO. . . . . . . . 47,76 4695 16,33 41,02 40,79 42,10
ALO, ... .. .3513 3445 3486 17,99 16,81 19,45
Fe,O, . ... .. — — — 10,50 9,85 8,20

FeO . . . . ... 895 3,84 3,69 — — —-
MgO. .. ... ..080 077 0,83 20,04 18,90 17,35
KO . ... ... 991 9,62 9,85 9,35 7,99 14
Na, O. ... . . . . ¢ cn. c. o cJ. caI,
5,52 5.83

HO . ... ... 243 419 442 1,71

M3 cOO0mEHHbIX JaHHBIX MOXHO CAENaTh 3aKJA0YeHHE, 4TO IMOTJO-
IleHHAasd CHJAMKAaTaMH BOJA [E€PBOHAYANLHO PACTBOPSAETCS B MHEEpane, HO
YTQ 3THM JeJ0 He OKAHYMBaeTcsd.

Kax 43 3THX 4 apyrux onslToB J[K OHCTOHA, TaK U U3 NPHBOAH-
MBIX HHXKE JAHHBIX MOXHO CAENaTb BBHIBOA, UTO, BCKODE MOC/AE CONPHKOC-
HOBEHHUS C BOJOH, HAUYHHAETCH TyOOKOE M3MEHEHUE XMMUUYECKOI O COCTaBa
. MMHEpaJa, He MMEKILee, OJHAKO, HHYEro OO6HIET0 C NpOoUeccaMd NpAMoro

pacTBOpPEHHUS. :

Crapue onbiTel Kermurorra u 'odpmanua u Gojee HOBbIC—
Hénvrtepa, Knapka u lHreiirepa, Zambonini nokasanu, uro
U[eJ0YHBIE ¥ LIEJOYHO-3€MeNbHBIE aNIOMOCHAHKATEL OOHADYKUBAIOT, NPH
B30aaTbIBAHHH C BOJIOH, IleNOYHYio peaxumio. [ tedirep obpabGarwiBan
5 rpaM. TOHKO H3MEJb4€HHOro nopowxa MuHepanoB 500 ky6. caHTHM.
BOAH B KO/AGE B TEUEHHE ONHOTO Mecsua. 3aTeM KHJIKOCTh OTGHILTPOBL: -
BaNdCh H THTPOBAAACH, B NPHCYTCTBHH METHJIOPAHKA, COJNSAHOR KHCAOTOI.
KonnuecTso npoOTHTPOBAHHOH MIEJ0YH JJs1 BCeX HCC/ISJMOBAHHBIX MUHEpa-
J0B BHYUCAANOCH 3aTeM, Kak Na,(), ¥ monyyeHHbBIE BEAUYHHL CPaBHH-
BaJUChb. JTH BeJHUYHHB Koaebanuck mexay 0,05 u 0,07 (anp6ur, nednur,
ma6asut) U 0,32, u 0,57 (IEeKTONHT, MYCKOBHT).

IllenouHas peakuusi CHIMKATOB 06YCJIOBAUBACTCA, OUCBHHO, TEM, UYTO
BOAd, ACHCTBYS HA MHUHEPAJ, BCTYMaeT B KOHIUE KOHIIOB B XHMHUYECKOE
B3aHMOJEHCTBHE C MOCAEJHHUM, NPH YEM IIENOYHBIH HJH [EJOUHO3EMEb-
HbIH METaJa 3amemaercd BozopojoM. Cyasd no ToMy, 4TO MHHEpal NpH
3TOM MOXET COAEPXKaTh KAKHE YTOAHO KOJHYECTBA BOJibl, HYXHO AYMATh,
4TO peaxKudsd MNPOTEKAeT MOCTENEHHO, T. €. 3aMEeIeHHE MeTassa BOJOPOAOM
MOXeT HTTH B JHOOBIX KONHYECTBAX. .

Peaknusa, oxHaxo, nporekaer B OOABUIMHCTBE CJAydaeB CJOXHee,
TAK KaK 3aMeyaercs, 4TO, Hapaly C oborameHHeM MHHepana BogoOH H
OTIUEMJNICEHHEM LUEJOYH, HJH, NMpaBUJbHEE, 3aMEUICHHEM METAaJ/1/0B OCHOBa-
HHH BOJOPOAOM, NPOMCXOAMT HACTHUHHH pacrajg MHHepana.

Ewe B 1835 rogy PopxraMmep mnokasaja, 4TO €cJu MOPOIIOK
OPTOKJa3a MOJABEPIrHYTh HarpeBAHHUIO ¢ BOAOH B NanMHOBOM KOTJE MNpH
Temneparype 126—222°, to oraensercs cuaukaT kaaus. bBparbs Pog-
Kepc, IeHCcTBYS YIAeKHCI0H BOJOH HA OPTOKJAA3 M LEJHH pAx APYrux
MHHEDPAJNOB (CEPHEHTHH, XJAOPHT, poroBas oOMaHKa M Mp.), MOKa3ajad, uTO
B BOJAHKHIH pPacTBOpP MEpexXoisAT MIeN0YH, I[EJTOYHHIE 3eMJad, KPEeMHEe3eM H
THHO3€M, OJHAKO, HE B TE€X OTHOUIEHHMAX, KAKHE CYIIECTBYKT B MHHE-
panax, NOCAYXUBIUMX 148 OnbiTOB. I103)€ C OPTOKNA30M IPOH3BOJAHIH
onulTe! Jlo6pa, CToOKNa3a, KOTOPHE, KAK M NPEALIAYIIHE HCCIeNO0Ba-
TENX, KOHCTATHPOBAJH NEPEXoj B paCTBOP IUCJOYEH, KpeMHeseMa M He-
KOTOPOTO KOJHYECTBA T[JIHMHO3EMA.

[To nosedimmum paueeiMm Cushman'a v Hubbard'a, jefictBHe
BOJAbI HA OPTOKJA3 YCKOPSETCHA. ecau o6paboOTKy BOAOH BECTH COBMECTHO
C paCTUPAHHEM DOPOLIKA CHAUKATA, MO0 06pasymowuiica HA MOBEPXHOCTH
3epeH MHHEeDana NpOLyKT pas/o:xKeHHsd, OOBOJAKHBAs 3€PHO TOHKOH 117 eH-



KO#, nperpaxaaeT AOCTYII BOALI K CBEXEMY MUHEPANy. YCKOPSET peaKiHIo
TakKe NpubaBKa K BOAE INEKTPOJHTA U 3JeKTPOJH3.

ABTOpB! NPUXONAT, MEXAY NPOUHM, K 3aK/II0UYEHHIO, YTO BCEro KO.u-
yecTBa OTWEMASIOWEACsT IIEeJ0UH, NPy JeHCTBHM BOJbL, NMOJYYHTb B pPact-
BOpEe He/Mb3fl, TaK KAaK 4acTb Kanus abcopbupyeTcs NPOAYKTOM BHIBETDH-
BAHHUS, KOTOPBIH OHU CHHTAIOT KOJIOHIHBLIM [UHHCTHIM CHAMKATOM. B 3TOM
nocsneaHeM 3aKJIOYEHHH CKa3blBaeTcs, HECOMHEHHO, HEKOTOPOE yBJeueHHe
KOJIOUJAMM, CAenaBlleecs BeCbMa 3aMETHBIM B PA3JHYHBIX O0GJACTAX HC-
C/Ae/I0BAHHS, TIOCAE TOTO KaK HAa KOAJOWUABI BoOOUIE OOpATHIH BHHMaHHE
M XMMHS KOJUIOMAOB CTazna AenaTh OelcTpele ycnexu. ITo waulemy MHEHHI,
HET HHUKAKUX JaHHHX JJ4 TaKoro BblBOAd, M Habaomawmuecs ¢axThl
MOTYT OHTH O6bSCHEHB M 6€3 BCSKOTO y4yacTus KOJAJOHIOB M abcopbiyy,
Kak 3To 6yZeT BHIHO JaJblIe.

HenpaBunbHsule 3akaoueHus aenaloTcs 3aTeM 4 B pabore PyHKa,

- KOTOprﬁ NoKaszaJg, 4To BOJa M3 NOPOIIKA II0JEBOI0 wiI1dTd BbhITATHBACT

0,1—0,2%0 BCEro 3aKk/MiOYaBLIErOCd B HeM KOJHMYECTBA Kaaud. [Ipd arom
Jaxe HA CPAaBHUTEIbHO KPYNHbIX, YNABIHUX HA IHO COCYAd, YaCTHYKaX
MOJEBOrQ wnarta ob6HapyxeH, nNpd nomold [yHIECrareHoBCKOro METojHa
OKPAalIMBAaHUS, NPOAYKT pa3noxeHus. JLeHCTBYS B JpyroM oNbIT€ BOJOIO XKe,
B KOTOPyI0 NPONYCKAJCa TOK yraexkucaorsl, ® y Hk nonyuua 0,7 wenoun
M NPUIUE] K BbIBOAY, YTO YrJEKHCIOTa NPensiTCTBYeT 0O6pPa3soBaHUK KOJ-
JIOMA0B, 38 CIEI0BATeILHO, H abCOopOUHH Kaaud. Mexay TeM, NonyueHHbe
pe3ynbTaThl NpoIE OObACHAIOTCA TEM, YTO YTJNEKHC/IOTAa YCHAMBAET THIPO-
JHM3, TaK Kaxk M3 HaOMOAeHHH B NMpPHPOLE U3BECTHO, UTO M B TEX cayuasx,
KOCJa B PAa3JOXKEHUH MOJEBOTO NAaTa HECOMBEHHO Y4aCcTBYEeT YIJAEKHCIOTA,
MOJAy4daeTcsi, B KOHEUHOM HTOrE, KOJJIOMAONOA0OHBIH K3OJUH.

He BoonHe Bo3MOXHO cornacutbca H ¢ PonaHn 1oM, KOTOPsI# yTBeEp-
KAAET, YTO NPH FHAPOJM3E ANIOMOCHAMKATA NOL BJAHSHHEM BOAbLI IIOJY-
yaloTCs CBOOOLHAS IUENTOYb, KOMMOUAHBIH KPEMHE3eM H KDeMHEer MHHO3eMHAS
KHCJI0Ta, KOTOpas noJ BJAHAHUEM YIJAEKUCJOTBl pacrnaizaeTcs Ha KoJ-
JOHAHBIA TJIHHO3eM W KOJUIOMAHBIH kKpemHe3eMm, Takoe pacnajenue, Kax
YBHAHM Jalee, BOBCE He mpeAcTaBasieT oOObIMHOTO, BCioay Habmogaroule-
roCs mpoimecca, a MoJaydaercss JHIIb NpPH HEKOTOPHIX OnpeaeseHHbIX
Yy CAOBHAX. )

Onoitel befiepa 3aTpoHyAd HE TOJABKO BOMNPOC © JEHCTBHH Ha
OPTOKJAa3 YHCTOH BOZbl, HO M Pa3H4HbIX C1abbIX BOAHBIX PACTBOPOB.
B ero omebiTdx 1 xu/iorpaMMm OTMYyuye€HHOIrO MOJEBOTO wNata O6GAMBAJCSH
B KaXJOM COCYIE 2,5 AWTPAMH JECTHIAJIAPOBAHHON BOJBI, IIPH YeM B pas3-
JHYHBIX COCYHAX HAXOAHUJHUCH;

B1,2u3. ... . .T0IbKO BOja

. 4 e ” ,» ¢ 'y, skBuB. Ca(HO).
L o6 L., . w1 .  CaCo,
A s w'y . THDcA

» 9m 10 ... L. " s w L " Ca(NOy),
» I1H 12 .. 0 . o0, L', ., (NH,SO;
D < 75 7 U U S y w1 . MgO

” 5ul6. ... .. n s ],“’;, » KgCO;;

L, 17w 18 . . . . .. R . w L " NaNOQ,
, 19m20 . .. ..,. » » 5 » NaCl
Y21 . » -1y , FeO

Onutel HAYaThl 11-r0 HioHs 1866 roga M NMPOAO/KATUCH KO OKTAOpsA
TOro #e roja. B Hauane Hoabpa OHJO NMPACTYMJICHO K aHAJM3aM, KOTO-
pHle jand HHXKEcAeAyOWHE pe3yapTatsl (UHdpe 0603HAYAIOT IFpaMMBbl):



K,0 Na0 CaO MgO RO, SiO,

1. Jectwaaup. Boaa . . . . . . . . . 0,051 0.078 0,058 0,006 — 0,049
2. " » € BO3AyXoM . . . . 0,087 0,064 0,044 0,005 -— —

3. » . CO.......0071 0114 0076 0004 0009 0,069
4. , . CaCO; . ... 0042 0078 0112 0,009 _— 0,019
3. " ., CaCO,4+CO, .. 0067 0094 0273 0018 — 0,034
6. . C rgiocoM . . . . 0,038 0,074 — 0,016 — 0,033
7. , . = +CO, ... 0088 0,097 — 0,016 — 0,062
8. . . CaNOy), . . . . 004t 0,062 — 0,016 — 0,036
9. » » . FCO, ... — — — 0,017 — 0,045
10, " . (NHQSO,. . .. 0,161 0094 0,122 0035 — 0,066
11. . . . +CO, ... 0162 0107 0,147 0,015 — 0,056
12. . . KO, ... .. — - — cr. ca. - 0,026
13. . » . +~CO, .. — — 0,020 0,007 — 0,029
14, " » NaNO, . . ... 0089 — 0,049 0003 0,005 0,060 .
15. ” . . +CO, ... 0,098 — 0,120 0,008 0,008 0,032
16. » ., NaCl ... ... 0163 — 0,091 ° 0008 0,004 0,032
17, . ” . +CO, ... 0183 —_ 0,123 0,006 0,006 0,057

ITpuBeaenras tabiuna ANBOJLHO HArAfJHO MNOKAa3bIBaeT, 4TO Pe3KOH
Da3HHUK MEXAY DE€3yabTaTavnM AEHCTBHSE BOABl H Pa3aiHYHHIX PacTBOPOB
He 3aMeuaercsl. Haubonee 3HayUTENbHBIE H3MEHEHHS HAOMIOLAIOTCH B Tex
Cnydasix, €cad MeTasdsa B3SiTOH ConM cnoco6eH 3aMecTHTh MeTala noJaeBoro
mmaTa; TOrJa B PacTBOpe OKaablsaeTcsl OONbLIE KANHA, HATPHA H KaJbIHS.
Ho rtak kxak y mcJaeBoro umara peakluH 3aMEIUeHHS HAYT BOOOGUE TYyro,
TO H 30€Ch Pa3sHHNA HE OCOGEHHO pe3Ka. JHEePruyHee BCEero JelcTByeT
(NH,).SO,. B pactBope Bceraa HaxoauTcs O0OJbILIE OCHOBAHUH, YeM KpeMm-
HeseMa, 4TO JLUIHUH pa3 MOAYEPKUBAET TY MBICIAb, 4YTO MPH JAEHCTBHH
BOAB HAa CHUJMKATHI SICHEE BCEro 0OH&PYKHUBACTCA OTLLENNCHHE OCHOBAHHH.
Bonpoc 0 nepexoape B pacTBop raMHosdema B pabore bedepa He sceH,
TdK KaK TJHHO3EM ONPEAEJAJICA BMECTE C XKEeJe3oM.

Marepuansl Be#iepa ucnonpsoBan nozme PuTT6OTrEH, KOTOPHE
ONepHpOBaJ C HHMH, DPOMBIB NpPeABAPHTENBHO KaXAbld H3 ofpasuos
Tpexns JMTPAaMH BOAB. Pe3ynbpTaThl ONBITOB MNOAYYHJAMCH TakKHe Xe, Kak
y Be#iepa; 3ameueHo TonbKo, 4TO, P4 BTOpHUHOH OOpaboTke, HIEIOYH
MEePeXoAST B PACTBOP B MEHBIUWX KOJHY4ECTBAX, Y€M IpH NEPBAYHOM
(cm. Bele, Cushman and Hubbard).

BonpocoM 0 AeHCTBHH Yyraesdcsaod BOAB HA MHHEPAaJbBl H FOPHHE
nopoanl 3aHumMaJgcs no3xe Puxapx Mwoaaep. O nccaegosan pas-
J1araemMocTs ajyJsapa, OJHMTOKJa3a, Porosod oOMaHKH, aBLHTA, OJHBHHA,
MarHeTHTa, anardra u CcepnenTHHa. Jlnsg Hccaenoszanus ynortpebasnachk
XHMHYECKH YHCTast BOZAa, HACHILEHHas npu 3 atmocdepax jasieHHd H
12° W, yraexkucaoroit. CKASHKH, CAYKABUIME AR Of bl10B, BMEIIAJIH OKOJIO
1100 rp. BOAB; MOCJAE HAMOJHEHHA OHY IIOTHO 3aKPBIBANACh NPOOKAMH
M CTaBM/JUCH B morpe6 npd4 INOCTOSHHOH TeMnepaType Ha jABa Mecdaua.
PeaynbTaThl MOAYUYANHCh CJACLYIOIIHE:

Any- Onuro- Poros. Ouau-
. asnp K743 obwm. ABuT BHUH
SiOp. » . . v . . .. .0155 0,287 0,419 — 0873) 1, .
ALO, ... ... .. .0187 0,171 e I — ig Kama0R
Fe,O; . . . ... ... ¢cL ca. 1,829 0,942 8,733| W3  CocCTas-
MgO. ......... — — — — 1,201 mox uacred
CaO . ... ... ... cCL 3,213 8,528 - o | 8 ornenwHo-
KO . .. ... ... .1333 ca. — — — CTH,
NaO. . .. ..... — 2,367 ca. — —

B Y/, Bcero mumepana . . 0,328 0,533 1,536 0,307 2,111
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M3 npuBeneHHnx uvdp BHAHO, YTO MJATHOKJA3 Pa3naraercd 3aMeTHO
CHWJIbHEe OpPTOKJa3a, 4YTO HATPUH OTHOCHTENbHO caabee OTIENAACTCH,
HeM KaJdbUMH KW 4TO KaJauil OTINENAaeTCs TPyJAHEe ADYruX OCHOBAHHH.
OcobeHHO 3HAYHTEJNLHO pasjaaraerca poroBasi obMaHka.

ABTOop nonaraer, YTO KpeMHE3eM MEPEeXOJHT U3 CHAHKATOB B paCTBOpP
B BHIE TUJApPATa H 4YTO TJAHHO3EM, B KayecTBe TaKOBOTrO, RECKOJbKO pa-
cTBOPHM B yriaekucnoit Boge. C TakHM TOJAKOBAHHMEM, OAHAKO, HENIb3s
cornacuthbes. [IpH Tex yC/OBMAX, B KAKHX CTABHJHMCH ONHTHL Mioaaepa,
B PacTBOpe AOMKHO OBIJIO MOAYHYATHCH HEKOTOPOE KOJHYECTBO YIACKHUCAOH
EN0YH, a NOCAEAHAA, KAK H3BECTHO, CMOCOOHA HECKOJNbKO pACTBOPATH
_amoMocundkar. TaxoBo HauboJee BEPOsSTHOE  TOJKOBAHHE pe3YJAbTaToB,
noaydeHHslx Mo anepowm.

AHanoruyHble pe3ynbTaThH NIONYUYAJIHCh M B ombiTax Sicha, xoTopHi
ONEepPHPOBa/ C MOMOILIBLK BOAB C YTJACKHCJAOTOH MPH pAa3jHYHBIX JAaBJe-
HHIX U B DAa3NHuHBIE NMPOMEXKYTKH BpeMeHH. Mccnenosanuio noaBepraiuce
poroBas O0OMaHka, MOJEBOH [WNaT ¥ caoga npy jgasaesdu ot 10 go
50 armocdep; NPoAoKUTENBHOCTL ONBITOB OT 1 A0 84 IHEH.

3TH ONHTHI elle HarjsajHee MOKA3akiH, YTO NpPH AEHCTBHH . yTJIEKH-
CIOH BOJAHW B pPAacTsop MEPeXOAAT HECPaBHEHHO OOJbIIHE KOJHYECTBA
OCHOBaHMH, 4eM kpemHeseMa. B naHHOM cayuae pacTBOPHMOCTb KpeMHe-
3eMa MOJOMKHTENbHO HUYTOXHA B CPDABHEHHUH C PACTBOPHUMOCTBLIO Lie/J0ueH
H [ENOYHBIX 3€MeJb. $ICHO, CM€10BATE/NBHO, UTO NPH AEHCTBHH YrIEKH-
CNOH BOAW 3HAYMTE/NbHASA 44CThb CPEAHEro aJIMOCHAHKATA NpeBpaaeTcs
B KHCJBIH, HO HE MEHEee fAICHO M TO, YTO TaKuM INPEeBPAUIEHHEM JeNo He
OrpaHHYUBAETCH, & YTO BMECTE ¢ TEM INPOHCXOAHT OTYACTH paCTBOPEHHE
UMM pasnoxende MuHepana. K coxanenuio, B pabore Sicha, kak, Bnpo-
yeM, H BO MHOTHX JpYlHX, He XBaTaeT HCCAELOBAHMA HEPACTBOPHMbIX
OCTATKOB, @ MOTOMY NOJHOE TOJKOBAHHE DE3yJbTATOB DEAKIUH SBJASLTCH
BO3MOXHHM TO/NBKO B CHJAY TOTO, YTO 3TH OCTATKH M3BECTHbl HAM M3
NPHPOMHBIX PEAKUHH.

Hawm u3sectHa, BnpoueM, pabora CecTHHH, B KOTOPOH NOABepra-
JAHCh HEKOTOPOMY H3yH4EHHI0 OCTATKH OT JeHCTBHA YIJIEKHCIOH BOIHI
HccnenoBaTear u3yuan AEHCTBHE 3TOT0 PEAKTHBA HA MUHEPAJb! aBIUTOBO-
poroBoo6MaHKoBOM rpynnel. Jl8e JAHTPOBLIE CKJAAHKH BMewand no 280 rp.
dBrHTA B 3€pHAX paaMepamu oT 1 a0 22 MM, u no 750 Ky6. CaHT. BOAHI
B OAHY H3 HUX BBOJHJACH €UIe yriaekdcnora. 3aTeéM CKJISHKH I1loMelya-
AUCb HA BpPAINATENbHOH MallWHE H NMOJBEPrajHuCch BPAIIEHUI B TEYCHHE
50 uacos (20 o6oporos B muHYTY). Ilo HcTeueHHH 3TOro cpoka oxasa-
JOCb, 4TO B MNEPBOH CKJASHKE MNOJAyuYHJIOCh 3,02 rp. TOHKOTO NOPOIIKa
u 0,161 rp. pacrsopesnoro semectsa, Bo BTopoH (¢ CO»)—3,35 rp. no- |
poumka ¥ 0,2668 pacrsopeHHbix BeuecTB. B pactBope omnpepeneno:

I I1

3 Y 0 Xo £ & 0,033
Fe,Ou v . v v v i o e . . 00043 0.0195
CaO. . . . . . et L002N 0,0246
MgO . . . .o i i ... 00140 0,036

OcraBminiicss NOPOINOK COAEPKAJ HEKOTOPOE KOJHYECTBO Genoro
BELIECTBA, PACTBOPABIUErOCA B A30THOH H CEPHO¥ KHCAOTAX H 3aKJOUYaB-
mrero Al,O, u Fe,O, B orHomeRuy Goabluem, uem B aBrure. Mertog, yno-
TpeOJEHHbIH aBTOPOM, HE [AdeT, OAHAKO, BO3MOXHOCTH PEIIHTH BONPOC
0 npupoje Gejoro BemecTsa. bhna AM 9TO MexaHHyeckas CMeCh CHjpa-
TOB MOJYTOPHBIX OKHCJOB C KPEMHE3EMOM, HAH 0€J0€ BelEeCTBO LeAH- .
KOM NpeACTaBAANO KaKOH-AMOO TAHMHOOOPA3HLIH CHAMKAT, OCTAETCH He-
acHHIM. Cam uccaepoBatenb Iogaral, YTO YIJEKHcaas BOja pacTBOpsieT
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META4CHAMKAT H OCTABJAET HEPACTBOPHMbIM AAMOCHIHKAT, HO C 3THM
€ABad M MOXHO COrJaCHTbCS.

Pasnoxenue yraekucnoit sogodt 20 rp. avoncuiaa NpUBENO K noay-
uenuro 0,0476 pacTBOpeHHOro BeleCcTBd, B KOTOPOM ONpPeEMeJEHO:

.(

Si0p. - . . . .. ... ... 0007
Fe,Oy . . . . . . . . . . .. ... ...00018
CaO .. .. . . . . ... ... .....00146
MgO. ... ... . ... ... ...00038

Tpemonur, quannar, asbect, KaK K NPpeabAYIIHEe MHUHEDAJH, 1aI0T ¢ BO-
JA0# mwenounyw peaxiumn. [Tpy o6padorke 20 rp. TpeMoauTa ZByMS NHTPAMH
BOJB noay4usnoce B pactBope 0,0920 rp. semecraa TakoBOro CoCTaBa:

SIO, . . .. . ... .. ... ... . .00068
Fe,Of © o o o o o o 00014
Cal . . . . . . ... ... ....0019%
MgO . . . ... .. ... ......0060

3eMATUCHCKHHA I10ABEPTran TOHKO DPACTEDTHIH TNOPOINOK KJUHO-
xaopa AeHCTBHIO BOJAB! B TEUEHHE HECKOJbKHX CYTOK M HCCJE0BaJ 3aTeM
COCTaB YACTHYEK MHHEPasa, He OCeLas3IIUX B NDPOLOMKEHHH CYTOK, U MEJb-
YaiumKX YacTHL, BHCEBIUMX B BoAe ABa Mecaua. Ecau cpaBHHTH cocTas
cBexero MuHepana (1) ¢ cocraBom Gosee xpymaslx (2) u 6onee Meakux (3)
4aCTHL, TO NOJAYydYaeTcd CAeRyloee:

1 2 3
Sloo e .31,35“";0 3080“/1) 26:27“.<I
ALOy(+Fe,0) . 1872 19,88 15,25
MgO. . ... .3473 97,95 21,57
HO . . . . . . 1493 20,65 33,05
- urpock. soabl . — — ' 3,85

HacTHunble OTHOUIEHHST KOMIOHEHTOB TAKOBHI:

) 1 2 3
SI0, . ... .. 285 2,65 2,92
ALO, . ... .1 1 1
MgO. . .. .. 474 3,13 3,60
HO . ... .. 453 5,89 12,22

Takum 06pa3oM, H y XJOPDHUTOB fICHO 3aMeTHO yOLIBAHHE OCHOBAHHS
(MgQO) u Bo3pacTaHHE KOHCTUTYLMOHHOH BOJIBL

Hro6br 3aKOHYHTb € OIBITHBIMU HCC/AENOBAHHAMH, KAacaloUMHUCH
CUJHKATOB, YIIOMSHEM elle, yTo, Mo AanHelM JeanbTtepa, xugkaa CO,,
np¥ OOLIKHOBEHHOH TeMIepaType, HO NPOXOMKATENLHOM ACHCTBHH, H3BJE-
KaeT U3 HedeJaHHA BCIO H3BeCTb, PACTBOPSET HATP, HECKOAbKO MEHBLIE
KPeMHEe3eM, KAaJHU TOJbKO OT4ACTH M OueHb Majao rauHosema. flcHo, uto
M TIpM TAKOH IIOCTAHOBKE OMNLITOB pPE3ynbTaThl OKA3BIBAIOTCA AHAJOTHY-
HBIMH TE€M, KOTODBHIE JIOJNYYAIHChb H JAPYTHMH HCCAEROBATENsIMul).

1y Crepyer oTMeTHTBL emlce paboTi X oHCTOHa, ucclegoBaBuiero BONpoc o aehi-
creun Boapt ¢ CO, Ha OAMBHHE M Jp. MHHCDANbl H TOPHbie NOPOALL, 2 TAKXKE CTaphie Mccaefo-
Bauust Jlenecca, [en Pose, ®oresnsd usyuasuero, MeXay 1mpoydM, BONPOC © BAUAHHH
CTENeHH M3MEJNbYEHHR CHAMKATOB (rnaBH. oOp. CTEX0a) HA PHEPruid AeHCTBHA BOAb, H P e d x-
Tunrepa (cm. Knop. Agric. Chemiell, 179), crasusuwiero onuiTsl ¢ pacTBOpaMu pasiuy-
HbIX coJjefl aMMOHUS M CHAMKATAMH (XMOPHT, IPaHat. porosas oO6MaHka, CTHABOMT), CM. TaKme
paborel JlemGepra, 2fixropra, Daikuhara.

W3 wopefimux ucenenosarenell ykamem Faszensrodda [enpuxa, Mutuep-
auxa Jwovon Apeitb6pont H Punne.
' MurtepecHo, yro npu o6padorke coAsHOH il Pa3BeZEAHON CEDHOH KHCAOTOH MOMKHO H3-
BIEYL K3 CJAIOJbl TIOYTH BECh TJIMHO3eM, [IPH YeM OcCTaBUIAecs FIACTHHKH, COCTsLIHE M3 BCA-
HOT'O KpeMHeseMa, HE TepsiT KpHucraranueckoro xapaktepa (Punne, Npetibponar.



BriBeTpHBaHMe aNOMOCHIMKATOB NPEACTABJAET, KAK YyKe BHAHO H3
npeAbIynero, AOBOJABHO CJHOXKHBIA NPOHECC, MOYEMY MBI H HalLIH HeoO-
XO/IMMbIM H3J0KHTb GOJIee WJIH MEHee IOAPOOHO pPE3YJbTATH ONBITHHIX
HCCe0BARKA B o0sgacTH 3TOH rpynnsl MHHepanoB. C  CepPHHCTHIMH
COENUHEHHAMH, OKHCIAMH M COJAMH YrOAbHOM, cepHoii, docdopHOi KuCIoT,
A TaKe ¢ TCANOMAHLIMH COJNAMH JeJO OOCTOMT 3HAYMTENbHC IPOLIE,
B BUJYy Yero Msl 3j4ech ¥ He Oyaem KacaThCs OMBITHHX HCCAeL0BAHHH
B 3TOH 006/1aCTH, 4 YKa)X€M Ha HUX NONyTHO, KOrjga MOUJAET peub O BHI-
BeTDHBAHUH B NPUPOJAE OTAENbHBIX MHHEDalOB.

[Tepexoaum Tenepb K ONLITAM C Pa3JHYHBIMKH TOPHBIMU NODOJAMH;
'HE OCTaHaBAMBAACL Ha uccaenoBaduax Jutpuxa, Cossa u Kmapa,
OTMETHM JHIIbL pabory CTpyse. :

Hccneposanue pasnaraeMocTd BOLOH QHHAAHIACKOTO TPAHHTE, MPOH3-
BegenHoe CTpPyBe, BO3HHKAO, Oaaroaaps MOfABAEHHIO TPEIIHH H Yray-
OneHuit B rpaHuTHON AJNEKCAHADOBCKOH KoJOHHE B JIeHHHrpage BCKope
nocae ee NocTaHoBKM. Ins pewerus Bonpocd, noyeMy Tak OwICTPO Ha-
yaja BbIBETPUBATHCA KOJOHHA, CTPYBe u IOCTABHA CBOM JABA ONBITA.
B nepBom u3 Hux Obui0 B3dATO 2,444 rp. rpaHUTA B BHAE MNOopouka. Yrie-
KHCI0TA NPONYCKaNach €XeTHEeBHO MO HEeCKOJAbKY 4acOB M yepes 5 aHed
Bce OBIJIO OCT2BNEHO B IMOKOE, MOKa He ocena MyTh, Ha yTo mnortpebosa-
A0cb 2—3 gHd. [lo mpouecTBUM 3TOrO BPEMEHM B PACTBOpE HAHAEHO
Oxono 1%/, MUHepansHEIX BedlecTB. Bo Bropom onmite B38TO 6b110 4,017 1.
FPAHKTA; YINEKUCAOTA MPONyckanach 8 aHed No 4 yaca exenHeBHO. Ana-
JU3bl PACTBOPOB MPUBOJATCA HHXeE:

I 11

SO, . . . ... . ......010, -
FeO . .. . . . .. .....D206%, 0,156
CaO . . . . . . . . . ....0307T, 0,169
MgO . . . .. ... .. ...0123, 0,085
KO . . ... ... ... .02 0,052

[Moayyns takue pesyabTaTl, CTpyBe 00paru/a BHUMAHHE, IMaBHBIM
o6pasom, Ha FeO, u Tak xak OHJO W3BECTHO, YTO OPTOKJA3 H OJHIOKJA3
MCCAEJ0BAHHBIX IPAHUTOB HE CONEPKHUT Keae3a, TO HCCAeJ0BATeNb 3AKIi0-
YHJ, YTO 3AKUCH XKejae3a NEpPemnaa B PacTBOP H3 CI0IbIY).

OrMerum, Hakonen, W pa6ory ®. CTpyBe, B KOTOPOH H3y4aloch
IeHCTBHE YrAGKUCJIOH BOAL HA MOPOWKM Oasanbra, QoHOMMTA, THeiica,
FpaHMTa, 'MHHUCTOTO ClAaHNa W nopdupa npH OOLIKHOBEHHOH TeMNepa-
Type. Oxasanoch, YTO MPEXAC BCEro MEPexotsT B PACTBOP H3BECTb, HATP
M KaNlH, 3aTeM He6GOoJ/blIHe KOTUYecTBa KpeMHe3ema?). |

[ToxBoxsi uTOorw BceM mnepeuyucJIeHHBIM ONBITHBIM HCCJEJ0BAHHSIM,
MOAYEPKHEM €Lle pa3, 4TO Pe3yJ bTaTsl BCEX OMBITOB [1OYTH OJHH H TE€ XKe€.
Bona uucrag, Boza ¢ yriaexkdcnorod W cnabble CONAHBIE PACTBOPHI, NEH-
CTBYSE Ha aJIOMOCHJHKATHI, OTIEMJSIOT NPEHMYLECTBEHHO OCHOBAHHS,
MPOAYKTOM e NOOOYHOH peaKkuMH fABAATCA KPEMHE3eM H HeboJbluHe
KOJM4YecTBA raMHo3ema. [locaeanue (KpeMHe3eM, 4acTbio [JIMHO3EM), OKHChb
XeJe3a W OKHCJB Maprasua M fABJASIOTCA TEMH BEIECTBAMH, KOTOpDble
MPY Mpoueccax noyBoo6pa3oBaHMsl MOTYT BPEMEHHO HAXOAHUTHLCA B 3oJe-
O06Pa3HOM COCTOSHHH, MOTYT NPEBPALATLCA M B reid, BooOule nposBIaThb
CBOHCTBA HACTOAIIMX KOJJIOUAOB., IDTY TPYNny BEueCTB Mbl H MOXEM,

!} K stomy xe sonpocy otHocsrcs u caeaywoue cratsu: i xsaas . CHB. Bego-
mocTH Ne 279, 1861 r., Nordenskiold, A. Beskriining ofver de i Finland funna mine-
ralier, Helsingfors, 1835; 3nartk oBckuii, 3an. CI1B. Murep. O6uw, II cepus, 4. IX, 1874,
crp. 115,

%) O peiicTBuK Texyueil Boaut ¢M. Thoulet, Comptes rendus, CXII, 1891.

-3

K. 1. T nuHka. [lousosegenue



— 98

CTPOFO TOBOPS, TPAKTOBaTh, KAK KOJMJAOH A K BHBeTpuBaHusa (Kopuy).
Kak MOXHO yCMOTpeTb H3 OMNBITOB, KOJJOHJAbl BHBETPHBAHUA MPEACTA-
BJAAIOT JHIIb HYUTOXHYIO YaCTh TOH MACCH BelleCTB, KOTOPHIE BCTYNAOT
B peakuuo. I'opa3no Goablias 4acTb 3ToH MACChl MPEACTaBAAET OCTATK H
BHIBEeTPHWBAaHHUSA, HHOrJAa amopdHble, HROrjAa Kpuctaanudeckue, O xiu-
TMHYECKOH NPUPOJE 3THX OCTATKOB MBl TIOKA TOBOPHThH He OGyjaem, ocTaBansd
3TOT BONpPOC L0 3HAKOMCTBA C SIBJCHHAMM BLIBETPHBAHHA B NPHPOJIE.

Kak 6B HM OBIIH MaNbl KOJWYECTBA KOJJIOWAOB BHIBETDHBAHHMA, Npe-
HeOperatb UMM HE€ MPUXOAMTCA, TAK KaK BBIBETPHBAHHE—MPOLELCC HAH-
TEJALHBIA, H 32 MPOAOJKHTENbHBE MEPUOAB MOTYT HAKOMNATLCS, NPH CO-
OTBETCTBEHHBIX YCJIOBHAX, 3aMETHHIE KOJHYECTBA KOJNJIOHA0B BLIBETPHBAHUS;
3TH MOCAEJHHE MOTYT HHOTXA 06Pa30BaTh HOBHIE MHHEDAJBHHE NPOAYKTh
COBEPIIEHHO ONpEIeJeHHOTO CocTaBa. [IOBHAHMOMY, TdKO€ NPOHCXOXKje-
HHE CJeAyeT MpPHNHCATh HEKOTOPHIM MArHE3HAJNbHEIM CHJAHKATaM TH A
naapiropckura Ha rtakde coo6paxerHsl HATAJKHBACT HAXOXACHHE
NJEHOK HJM NJACTHHOK NOAOOHBIX CHJIHKATOB MO TPEIHHAM BHIBETPHBA-
JOLHXCA KPHCTANJIHYECKHX MOPOJ, HHOrAa HeRAJEKO OT NOBEPXHOCTH.
Marge3snanbHble CHAHMKATHL H aJIOMOCHJAMKATH, KAaK IIPOAYKTH, BO3HHKA-
0IHEe H3 KOJJOUIOB BHIBETDUBAHMA, yCTOHYMBEE M0 OTHOIIEHHID K (ax-
TOpaM BbIBETPHBAHHA, YE€M CHJHKATH M a/JiOMOCHJHKATH C HHBIMH OC-
HOBAHHUSIMH, '@ IMOTOMY JIery€ JPyrHX COXPAHAXTCS B [MOBEPXHOCTHHIX
rOpPU30HTAX 3EMHOH KOpHI.

OneiTHl Hal BbiBeTpHBaHUEeM NOPOA B npupone

HecnepoBauua Jlutpuxa Obd HanpasJeHB K BbISCHEHHIO 3HEp-
THH MEX3dHHYECKOTO BHIBETPHBAaHHA. [Nl ONBITOB HccaepoBarteneM OBUIK
B3ATH: 1) necTpelft MeCYAHMK, 2) pPAKOBHCTHIA H3BECTHAK, 3) 6asanbT H
4) perckuit u3BecTHAK. Bce 3TH mopoanl OHIM H3MENIBYCHBI W IMPOCESHHI
yepes curta ¢ orBepCTHaMH B 8 u 10 mm. OTCeAHHBIMH KyCKaM# NOPOX
OBITH HAMOJHEHH 4 OJHHAKOBBHIX AIUMKA, 06bEMOM B Y2 Ky6. PpyTa xamAbil.
ke ObIM NpenocTaB/aeHbl AEHCTBHIO aTMOCHEPHBIX areHTOB B TEUCHHE
4 7eT, NOCJE 4ero HKCCAef0BalCAd MEXdHHYECKHH cOCTaB BbIBETPHBILUIHMXCH
macc. PesyaptaThl 0Kas3aaunch CleAYIOIUHE:

) Pakos. )
[Tecr. nec. H3BECT. Bazaasr  Per. u3s.
Meakosem (<pmMm) .. . . . 2,619, 1,380 0,470, 3,120
Mecok (2—4 mm,) . . . . . . . 4,32 4,87 2,52 419,44
Hedsmen. kyckun . . . . . . . 13,07 93,75 97,01 47,14

B 1879 roay amanoruunasa pa6ora Ownlia onyb6auxkoBaHa [mabre-
pPOM, KOTOpPHIH B3siJ JAJs CBOWX ONBITOB MECYAHHK ABYX COPTOB, HOPCKUH
M3BECTHAK ¥ CAIOJSHOM cianel,. [IBe nepBee MOPOAH OLIIH B3ATH B KYCKax,
umeBwux 10—20 mMm. B nonepeyHuxe, a JABE BTOPHE-—B KycKax oT 4,5
A0 6,5 mMm. [lox UMHKOBHE SIHKH, B KOTOPHIE HACHINAMHCh NOPOALI, INOA-
CTaBJAJHCH NYCTHE NUHKOBBIE Xe AMKH, TAe cobupanack atmocdepHas
BOJA C PACTBOPEHHLIMH BelIeCTBAMH. Pe3yabTaThl MEXaHHYECKOro aHaau3a
MOpOJ 4Yepes TPH rofa MOCJE NOCTAHOBKH ONBITOB ObIiM TAKOBHI:

. Hssecr- Caroaan.
[Tecyan. 1 flecuan Il naK cran.
Meakozem . . . . .. 0oy 24,49/, 0,289/, 1,19
Meaku#i necok (2-— 3 Mw) .. 183 22,6 3.3 39,8
Fpybwt#t , ($-5 .. }. . . 338 27 0,16 7,27

B 1886 roay 'mabrep coemectio ¢ Wi rue onybauxkosann Goaee
oﬁmnpﬂym pa6oty c ropa3ao OGOJBIIHM KOJIHYECTBOM UHPPOBHIX AaHHBIX.
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B sr0ii pabore 3aTPOrMBaKOTCS KaK BOMPOCH MEXAHHYECKOTO, TAK H XMMH-
4eCKOro BriBeTpuBaHusl, O6beKTAMH HA0MAEHUSA CAYXKUIN 00pasibl TEX KE
nopojs, KOTOPHE HCCACAOBAJHCH W B NpeAblAyLed paborTe.

HM3yueHde MeXaHHUeCKOro COCTaBa MOpPoJ IOCAE AeBATH/ACTHErO Bhl-
BETPUBAHHS NPHUBENO K CJAEAYIOIMM 3aKIIOUEHHIM:

Kentwit necuanunk (Personatus-Sandstein) uepes 9 ser coxpa-
HHJ B CBOEM COCTaBe !/s KYCKOB MEPBOHAYANbHOH BEJHUHHBI: OKOJO !/3
o6mero KoJH4ecTBa COCTAB/A MEAKO3eM (JacTHIbl Meabpue '/o MM.) C IpH-
MECHI0 HMJOBATHX 4AaCTHL. B nepuos paspylleHHst NOPOAbl MOXKHO OHJIO
Ha610aTh, UTO MECYaHHK, KaKk TONbKO HA4aJ0Ch €ro pacnajeHye, Totyac xe
CTal J[A4BadTh MEJKO3EMHCTHIE YacTHURl, a Takxe H Haosatwle. Ortcroaa
NerKO CAEAaTbh BHIBOJ, 4TO LEMEHT INecuanuxkd OLICTPO BbIBETPHBAEeTCH,
ocBoOOXKAAA CKJEEHHBIE 3epHa.

Benwmit necuanux (Stubensandstein) zaa 3a TOoT we nepHox
BPEeMEeHH 3HAUYHTE/NbHO MEHbIIE MENK0O3eMa, UeM XEeAThi} NecYaHHK, 8 HMEHHO
2,87°/,, HO 3aTO MHOIO NMOSBHIOCHL 4Hacruy pasmepamu 0,5—1 wmm. (37,28%/).
3eped NepsOHA4AaNBROTO pasmepa ocrasnocs toawko 21,21%, na u Tte Ho-
culH Ha cebe SIBHBIC CJICABl BbIBETPHBAHIISL.

IOpckuift 6eannit M3BECTHAK JajJ MEHLIIME BEJIHYHUHBI MEXa-
HHYeckoro paspymeHusi. KosuuecTBo 3epeH MEPBOHAYalbHOTO pasMmepa
yMenbLIHJoCh HA 1,45Y/,, Meako3sema xe 3a 8 net ob6pasoBanock Bcero 0,3"/,.

CnoasdHON CnaHeU COXPAHUN OKOJO MNOJOBHUHB 3€pPeR MNEpPBO-
HayaabHOro pasmepa, a umenHo 48,26°/, u npHobpen 3,24/, menko3sema.

O XUMHYECKOM BHIBeTPUBAHHH O3HAUCHHHIX MOPOJA AAKT NPEACTaBJIEC-
HUE CAeayroluue uu@poBble TAHHBIE:

Kenrter#l necuannk

flopona Menkozem Menkosem W W

1875 r. 1876 r. - 1880 r. 18230 r, 1881 r.
Sio,. ... L. 8231 82,31 25,21 24,44 33,849
Si0O, (pactB.) . . g 81 9,54 7,32 7,88 891
Fe.O, . . . . .. 2,1% 2,31 2.16 26,69 23,92
ALOg; . .. ... 1,00 1,31 2,36 17,43 13,01
CaO . . . . .. 0,18 4,25 0,29 1,56 0,69
KO. ... ... -8l 0,99 1,10 3,01 1,74
Na,O . . .. .. 0,57 1,64 0,78 2,14 1,07
SO, . . .. .. . 0,51 0,56 — 0,28 —
PO, Lo 0,45 0,08 0,03 0,35 0,45
HO . . .. ... 1,12 1,18 0,96 10,18 11,28
Opran. seut. . . . — 0.24 0,08 2,41 4,85

M3 ananHTHYEeCKHAX JAAHHBIX SICHO, 4TO MJAOBATHIE uacTHUB], AL CKO-
MASOTCA W MENbUaHIlHe NPOAYKTH MEXaHHUYECKOrO BBIBETPHBAHUSA H MPO-
AYKTHl XMMHYECKOrO DAa3JIOXEHHs, 0CcO6eHHO O00ralarTCs MOAYTOPHBIMH
_ OKHC/AAMH, BOmOH W cuapHO Oexneror kpemHedemoM. OboralieHHe Noay-
TOPDHBIMH OKMCJaMH NPOHCXOAHT NOTOMY, YTO TIPH BRHIBETPHBAHHH MNOPOAHI
nocJaeyHHAEe TOUTH HEe BBLIHOCATCA, a OCTATCd HJAH B BHAE cBOOOAHBIX
TMAPATOB, HJIH B BHAE THHbL. [loHMKeHHe KOMHYECTBA KpeMHe3dema 00Dbsic-
HSIETCST 4YACThKO TE€M, UTO KBapu, Kak MHHEpald TBEDABIH, MEHbIIE pa3py-
INAETCST MEXaHHUECKH, YeM CHJMKATHI, W, CACIOBATENbHO, [ONafaeT B CpaB-
HHUTEJbHO He6OJbIUIOM KOJNHUYECTBE B COCTABR HAOBATHIX uacTHil. Kpemuesem
CHJIMKATHHIH, KAK MBl BHAENU H3 NMPEAHAYIUHX ONBITOB, MPH BLIBETPHBAHHU
OTUACTH YHOCHTCSI. ITUMH ABYMSA OPUUMHAMHU OO'BACHAETCS Kak OOeIHEeHMe
MJOBATHIX 4aCTHI KPEMHE3EMOM, TdK H HEKOTOpOE€ 060rameHHe WX OCHO-
BAHHSIMH,
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Onbitel Tuabrepa W [loTue 6blIM NPOAOKEHB PHATEDOM,
13 uHQpPOBHX HJAHHBIX KOTOPOro BHAHO, 4TO B nepHos 1884—1890 r.
NPOAYKTH BEHBETPHUBAHUS NECYAHHKOB H CJAHUA MaJO HM3MEHWJH CBOH
coctaB (cM. TaOJaHLy).

Kentoill necyanmnk Benbiii necyaHux ChroasHbiit  caaHey

- M Na Wn Ha Nn Un

1884 r, 1890 r, 1884, 1890 r. 1884 r. 1890r.

Si0; .. . . 42,83 4427 52,06 52,46 48,65 17,45
Fe,O3 .« . . . 2329 25,94 2,68 3,26 - - 2,16
AlLO; . . . . 139 13,17 27,05 27,87 27,18 29,70
CaO . .. 0,69 0,14 1,13 0,68 1,03 1,57
KO . ... 1,74 2,35 3,38 2,68 3.91 3,34
Na,O . . . . 1,07 1,27 - 3,06 2,92 2,16 1 2,06
H,O . . . 11,28 13,16 10,27 970 7,91 7,61
FeO . . .. - — — - 7.28 6,31
MgO . . . - - — — — 0,85 0,78

UTo NpPOAYKTH BLIBETPHBAHMUSA, 3 BHMJAE MJAOBATHIX YaCTHU, NpEACTa-
BJASIIOT B 3HAYUTEJbHOH CTENCHM MEXAHHYECKWH AETPUTYC CBEXKEH nOpOIb,
MOKA3bIBAI0T OCOOEHHO ACHO AHAAM3BI CAIAHOIO CJaaHud. B npomyxrax
ero BeiBeTpuBauus (1884 r.) naxoaurcs 7,28%/ FeO, koTopas HeECOMHEHHO
NPUHAANCKUT UIM MEPBHYHBIM MHHEPAAdM, KAK H B CBEKEM CHIOASHOM
CJIAHIE, UMM NPOMEXKYTOYHBIM NPOJAYKTAM BEIBETPUBAHHS, O KOTOPHX peyb
snepeau. PacTBopUMOCTh Hia B KMC/IOTE HHCKOJABKO HE BHIIE PACTBOPH-
MOCTH B TOM H€ pPEAKTHBE CBEHKEH NOPOAHL.

Buccuurep, npogomxaBmuii uccienosande nocie Puagepa,
OTMETHJ, MEXAY NPOYBM, YTO CAIOAAHON ClaHel N0Tepsiyl 0COGEHHO 3aMeTHO
KpeMHe3eM, Kak ¥ Oenblfl mecuandK, a H3BECTHAK norepsa 229o yraexy-
¢0#l U3BECTH.

Aunanoruyuple oneiTel OblM  oprasM3osanel [[azeabroddom!)
¢ MNeCTPhIM NEeCHYAHHKOM, TPAyBAKKOH, PAKOBHUCTHIM H3BECTHIKOM U Oa-
3a1bTOM. 3a yeTelpe rojd atMochepHbe O0CaJIKH BBINENOUHIN H3 OTHX
nopoJ, CAenyHuIHe KOJHYEeCTBA B rpaMMmax:

: Si0, CaO MgO K,O Na,©O SOy P205 Cywmma
M3 16 kuao necrporo

necy. . . . . . . 00182 90,1800 90,0368 00175 90,0474 00145 00,0043 0,8172
M3 18 xuio rpaysakku 90,0235 1,0345 90,1155 00,0104 00161 — 0,0011 2,9227
M3 19 xuno pakoe. H3-

BecT. . . . . . .0,0015 1,3993 0,0393 90,0057 0,0037 — — —

M3 21 kwuao Haazanera 0,0055 0,1339  0,4570 0,05640 0,1400 — —- —

Opraﬂuqecxoe BHIBETpHUBAHHE

Poab pacteHmit B mpeueccax BbIBETPHBaHMSA

Pacrenus, nocenssich Ha MHHEPAABHOM CyOCTDPATE, OKa3biBAT He-
COMHEHHOE BJMAHHC HA NpouecCH BLIBETPHBAHMA, REHUCTBYyH KaK YHCTO
MEXdHUYECKH, TAK W XHUMHUCCKH,

Mexanuueckag paboTa paCTeHU# NPOSIBJAAETC] B pa3peiBe H pas-
PHIXJIEHHH MOPOA, NPOU3BOJAHMBIX KOPHAMH, OCOOeHHO ApeBecHbiMH. 2Ku-
BbI€ KOpHH 00/1aat0T 3HAUMTEABHON CHJIOH, H HEPEAKO B CKAJTHCTBIX MECTax
MOXHO HabaOnaTh, Kak, 3abupasgch B TPEIUMHE TMNOPOAL M paspacrasich
B HHUX, APEBECHbIE KOPHH OTPHIBAIOT OT CKaja OosabuiHe OOJOMKH TOPHBIX
nopoa. Ensa nu ue 6oabuiedt cuaoi 06/1a1a10T MEPTBHIE KOPHH, CliocoBHbIE

1y CM. takke onsiThl M o p a ¢ GasafdbToM.
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BOMTHIBATE B CCOs1 Gonbiuue KoauuecTsa Biaard. CnocoB6HOCTh nKepeBsHH-
CTOH Macchl CHJABHO HabyxaTb AaBHO OBbIIA MOAMEYaHa, U €10 CTAJU MOJb-
30BaTbCsl NpH pas3paboTke xamexosnoMmed. C 3TOH 1e b0 B TPEMHHB rop-
HBIX “TIOPOA 34TOHAJHCL KJHHBA, KOTOpre 3aTeM IOJAHBAJHUCD BO}IOﬁ.
Ha6Gyxaunde k/juHbeS BRI3HBAJA0 CHJIBHOE paciliMpeHHde TPEmHMH, U OT NO-
POIB TAKUM NyTeM OTAensJuch 00Jee iU MeHee KPynHble KyCkd. TOT ke
npouecc W €CTeCTBEHHO MOXET NPOHCXOAMTbL B NMPHPOAEC NPH YCJAOBHH
CYymeCTBOBAaHUA B TPELIHHAX TOPHBIX NOPOJA MEPTBHIX KOPHEH.

Ho pacrenns, u ue TOAbKO BHCIIXE, MOTYT JAEHCTBOBATH HA TOPHEIE
MOPOJAbI TAKKE XHMMUECKH, MPH MNOMOILH MNPOAYKTOB UX KH3IHEIEHATE/b-
Hoctd. Ha pone OakTepuit B 3Tux mnpoueccax snepBhe o6paTusn BHUMaHHe
Moo nu, mamexmul HUTpUPHuUpyOmHe OakTepud HA TOJABIX CKaJAadX.
O poau GakTtepuit 8 MoOuau3anuu GochOPHO-KUCABIX COMEH TOBOPUIOCH
yxe BHIIE ).

Hccnenosanns baccaauka nokasany, yTo GaKTepHH CHOCOOHHI
pasnaraTbh ¥ CHJAMKATHL, Osarogaps BBLIENEHHIO YIAeKHcaA0Te. [lo ero mue-
HHU10, 6aKTepHK BOOOGIIE COCOOHE BO3AeHCTROBATh HA NOPOJH NPOAYKTAMH
CBOEH MHU3HENEATENbHOCTH, @ MMEHHO: nyTeM Beigenenus CQ,, opranHye-
CKHX KHCJIOT, dMMHaKa (OOMeH OCHOBaHWfIMH C MHHepaiamH), a30THCTOH
M a30THOH KHCJAOT (@BTOp NOYEMY-TO NPONYCKAET CEPHYI KHUCIOTY).

B cBoux onptax ¢ nOpomkOM OpPTOK/aasa b accauaux nokasas,
YTO NPY pAE3NHUHBIX KYJAbTypax OadkTepuH pasiaranock B CpeaneM A0
0,91%/» oproknd3a, TOrga Kak 8 KOHTPOJBHBIX CTEPHABHBIX COCymax pas-
1araeMoCTh Hamepstiach scero aumb 0,38%/,. B duabrpatax ascraenno obna-
pyxuBanoce npucyrcrsne K u Si0O,, a takxke unorna cna6oe BCKUNAHHE
OT COJISHOH KHCJOTHI.

Ocofenno cunbnO pasaaraer noaesol mnart Bacillus extorquens, 6aa-
rogapa cBoed OoabluOH 3HEPrud Ablxauus. B onelTax ¢ 3THM MHKpPOOpra-
HY3MOM KOJIHYCCTBO PA3JOXEHHOTO MNOJAeBOro INATa A0CTHrano 3,5%.

B npupoae x¥MHueckoe BLIBETPUBAHHE NOPOA NOJA BJIMSAHHEM HHU3IIHX
pacTenuil oTMeuanocr Hepeako. Tak, wanpumep, npod. C o anac ykase-
BaeT Ha o0pa3oBaHHe B U3BECTHAKAX NOJYKPYIJABIX yrayOneHuit mon BJHSA-
HHeM pacTBOpSAONIErO ACHCTBHA JMWlakHuka Verrucaria rupestris. Boobine
JUIIAHHUKH H MXH, NPEICT3BARKKINMEe OOBIKHOBEHHO NEPBBIX MNOCENeHUER
Ha TBEPAbIX, B TOM YHCIE H KPHCTAAIHYECKHX, NOPOAdX, SBCTBEHHO pa3-
pywamT 3TH NOCJaelHHe 2).

B nmonune Muwa 8 Tuposae, 6an3 3amka AmOpas, HaxoAUTCH MpPa-
MOpHas KoJoHHA, npocroaBmas Ha mecte cseime 200 ner. Koraa-to raag-
K35 4 OTNOJHDPOBAHHAS, OHA NOKPHITA B HACTOSILIEE BPEMS LE0H CUCTEeMOH
yraybaenuli, fMOK, BLITPABJEHHBIX JHUHIASMH, KOTOpBIE neficTBOBANH H
XMMHYEeCKH, W Mexanuuecku. B Mmectax, rpe JaMmau pacTyt Hauboaee
HEPryYHO, HAGAOAAIOTCH OTCTABIUHE OT KOJOHHB! MeJbyailine poMO03ApHI
KaJdbllHTA, KOTOPbIE€ CMBIBAIOTCH 3aTEM BOJAOH M YHOCATCS BETPOM.

Ha6nwnanocy (baxman) paspymense JHIIARHUKAMH CAIOOBI M U'pa-
HaTa, YTO {IPHOHCBIBAJAOCH OEHCTBHIO BBIAEASeMOH yraexucaoTel. OQHAKO,
€CTh YKa33HHE HA BbIAENCHME JNHIIANHUKAMM M INaBeneBOd kucaoThl. Ka-
xKercd, snepable 370 O6b0 oTMewene 3endpTom Ulxkarenos Ha-
nreJ1 D3BENEBYI0 KHCJIOTY B JHINAHHHKAX, XKUBYLIMX HA U3BECTHAKAX HOXK-
Horo Gepera Kpwwma. Takde aHWANHUKH CNOCOBCTBYIOT 06PAa30BAHHIO
B NpPUPOLE IIdBeJeBOKHCI0TO Kalblus (MuHepaa Tupuwur). Ha HexoTOpHX
M3 MaCCUBHBIX JKEJe3HBIX MOJOC LEnHOro Mocra Ha [lynae B bymanmemte
Haba0gaeTCs paspyIualmas LeATENbHOCTh JIMIIAEs,

1) Cun,rakke Sakett, Patten and Bro w n. Centralbt, f. Bacter. Il Abt. B. XX.
) Cuv. Takke Ene HrHH.,
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» JleficTeHe TPpHOOB HA rOpHBlE NOPOAH HAbMwAAR0ck Ky H1ie, a Takxe
ae-F'pauua u Kamuona. ‘

Ty e pabory paspyluieHHSI NPOU3BOAAT BOAOPOC/H, OCOOEHHO MOpP-
ckre (Gomontia polyrrhiza, Siphonocladus voluticola, Zygomitus reticulatus,
Mastigoleus testarum), paspywmarompe npubpexssie ckane. Ha ropax
TaKxKe MOXHO BCTPETHTh BOAOPOC/HH (0co6enno BHAH U3 poxa Phormidium),
o6pa3yioIue 3eJenbeé NOKPOBH HA OKAUMASIOMKX Y3KHE TPEIMHbl B CKane
NOBEPXHOCTAX, €CAM AOCTATOYHO BJATH.

Pa3pyliuTeAbHON AEATEAbHOCTHI OTAMYAXOTCH H MXH. ECAH CHATDH
JePHUHY BecbMa pacrnipoctpanenHoro mxa (Grimmia apocarpa) ¢ 60OKOBO¥
[OBEPXHOCTH H3BECTKOBOM T/BIOBI, TO JETKO 3aMETHTb, YTO BOJU3H TOro
MECTa, I'I€ CXOAATCS CTBOJMKH MOXOBOHW NEPHMHKH, MNOACTHAAIOUIHA KAMEHD
NPOHH3AH PH3OHIAMH U PABPBIXJAHICH !).

O nmedicTeHM pasznaralomuM 00OPa30M Ha TCOpPHHIE MNOPOABl KOpHEN
BRICIIMX PACTEHHI U3BECTHO eule co Bpemenyu onbToB JIub6uxa u Caxca,
NOKa3aBIIUX, yTO KOPHH PACTEHUH BBHITPABAAIOT MPAMOPHBIE M H3BECTKO-
Bhl€ OTNOJHPOBAHHBIE NJACTHHKY. He Brnoasne BBIICHEHHBIM SABJIIETCH BO-
npoc, Kak jefcTBYIOT KODHHM PacTeHHH Ha CHIMKaTHble Tnopoasl. Bonpoc
3TOT HE fiCeH NPeXne BCero NOTOMY, YTO O NPUPOAEC KOPHEBHIX BhIge/e-
HUR HeT eme obLenpUHATHIX NpeacrasieHul 2). Hoselmue padboTe B 3T0M
obnacty (Croxanaza u dpuct, Aberson, [logapeHko) He RawOT
COTJIACHHX peaynptaTos. B TO Bpemsa xak CToxknaza W AGepcoH
CYMTAIOT €AMHCTBEHHOHW KHCJOTOMH, BHJAEAAEMOH KODHSIMH DACTEHHH, yrJe-
KucaA0TY, /1O0dpe HKO noadraer, 4YTOo KPOME YIJEKHCIOTH BBIAENAIOTCH
U Apyrue KucioTh. OH OTMeyaeT, MEXAY NPOYHM, YTO KOPHH TODPYHUBI
¥ rpeuydXH M3BJAEKAIOT H3 HedeJHHA M CIOAR TOpa3ao Oojblue Kajusd,
yeM BOJa C YIVIEKHCJOTOMH.

IMpamete onuitel [IuTpuxa,[letepca, Cectuuu u de Angelis
d‘Ossat ve naOT ONpeAEeNCHHBIX YKA3aHMH HA Cnocob AeACTBUS KOpHEH
pﬂCTEHHI‘:i, X0Td a84a nOociaeIg”Hue dBTOpa H YTBep){(ﬂafOT, YTO B HX OIJIBITAX
HAOAIOKANACh KAOJHHU3ALHUSA. :

Bemmopbt JuTpuxa u [lerepca pomKHb OBTb NPUHHUMAEMBI
C OCTOPOXHOCTBIO, TdK KAaK 3TH HCCACIOBATENH ONEPHPOBAAHd B CBOHX
OMBTdX C BECbMA HEOZHOPOAHBIM MaTepdHanoM. Tak, U TpHX KyJbTHBHU-
pPOBa/1 MOTHI/IbKOBBIE, I'PDEUHXY H 3JaKH B COCYAaX, COJEPXKABUIAX NECTPHIH
necuanuk u 6asanwt. [lepsas nopoma Opanacs B KoauuectBe 9 ¢yHTOB
HA COCyJ, BTOpas—B KOsauuecTBe 11 ¢yHTOB. 10 OKOHUAHHH KYJABTYDPHBIX
OMBEITOB OKA3aJ0Ch, YTO BOJAA C HEOOJBUIMM KOJHUECTBOM 430THOH KHC-
JOTH! M3BJIEKAET M3 necyaHuka M OasanbTa pPaCTBOPHMbIE BelUECTBA, MpPH
Yye€M TAKOBBIX OKd3aJ0Ch HOJblIe B COCyaax C MOTbIBKOBHIMH M MEHbIle
BCEr0 B COCyHax ¢ 3epHOBHIMH XJebGamu, KoHeuno, W3 TaKUX ONBITOB
HUKAaKOrO ONpPeNeNEeHHOro OTBeTd NOJYYHTb HeJb3sl NPEXIEe SCero NnoToMY,
YTO HCCAENO0BATENDL HE MOXET NOPYUYMTHCH, YTO BO BCEX COCyAax necua-
HUK M 0a3anbT WUMead BNOJAHE OJAWHAKOBBIH XUMHUECKHH cOCTaB, WJH,
rOBOPSA APYTMMH CJA0BaMH, COAEDPXKAAH OJMHAKOBOE KOJHYECTBO pa3Jjarae-
MEIX c1d0HIMH PACTBOPAMH KHCJIOT MHHEDPAJbHBIX BelecTs.

B onmrax [Terepca udydanoch, MEXAy NpouHMM, AeHCTBHE pacTe-
HUH HA TECYAHHCTBIE CYTAHHKH, KOTOpbE CMEMIKBAJUCh C Neper’HuBIIMMH
OpraHy4ecKuMH BemecTBamu. Ha ocwoBauuu cBoux onmToB flerepc
NPUXOAUT K CAENYIOUMM BbIBOZaMm: 1) Onarogaps BbIBETPHBAHHUIO (B SALIHK-
Kax, rae #se ObI0 pacTeHHil) B nousBe NOBBIIAETCS BO BpPeMs ONLITA CO-
NepXaHHE PACTBOPUMBIX B COJITHOH KHCJOTE BEINECTB, 2) €CIH CPaBHHUTD

) Cm. Keprep. Xuszup pacrenn#, 1. I, 1901 r., ctp. 256--257.

2) Jlureparypy Bonpoca 10 1896 r. cm. y Czapek. Zur Lehre vou der Wurzelauschei-
dungen. Jahrb. f. Wissensch. Botanik. Bd. XXIX, 1896.
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TIOBLIIIEHHE, KOTOpPOe 0OHApYXMBaeTcs, ¢ OAHOU CTOPOHBI, B COAEPXKAHUU
BEIIECTB, PACTBOPHMBIX B COJSHONH KHCJIOTE, a C APYrod,—pacTBOPUMBIX
B BOJE, TO OKA43bIBaeTCs, YTO NPOUECCH B MOUYBE B MNEPHOA BEreTauuu
PacTEHUH KJIOHATCR! K TOMYy, HYTOOB YBEIMUUTH COAEPHKAHHE BEN(eCTB,
pacTBOpDHMBIX B BOJe; 3) B nepuoj BereTauuu MNpesBpALIEHHE BELICCTB,
PACTBOPHMBIX B COJSIHOH KMCJIOTE, B COEAMHEHMS, PACTBOPHMBIE B BOJAE,
CHJIBHEE, YEeM nepexo] HePACTBOPHMBIX B KHCJOTAX BEMIECTB B PAaCTBOPH-
Mbie. OnbiTel [TeTepca NPUBOAST €ro, HaKOHEU, K 3aK/AIOYEHHIO, 4TO
TIOYBHI NOC/Ae KYJAbTYPHEl COAepPXAT MEHbIIE BeIeCTB, PACTBOPHMbIX B BOJIE,
4YEM A0 KYJAbLTYPHL. HTO Ke KacaeTcda BelleCTB, pPACTBOPHMHIX B COJASHOH
KHCJAOTE, TO NOC/AE KYJAbTYPH KOJMYECTBO PACTBOPHMBIX KajAblHs, HHOTA
MATHHUS 4 KPEMHE3eMa MOBBINAEeTCH, 4 KOJWYECTBO IEN0YEH NOHHMKAETCS.
Pasauna, B 6OJbIIHHCTBE CAydYydeB, BHIPAXAETCS, BNPOUYEM, COTBIMH MPO-
HeHTa, '

XoTsa HA OCHOBAHMM BCEr0 TOro, YTO HAM H3BECTHO A0 CHX IIOp
O MpoueCcCaxX BHIBETPHBAHMS, BEIBOALI [] € T € p ¢ a BNOAHE BEPOATHHI, OJIHAKO,
Camas nNOCTAHOBKA ONBITOB BBI3BIBAET €mie OOJblUIHE BO3PaXKeHHUs, YeM
MeTOJMKA JIMTpHXxa, Tak KdK CYIJMHKH, Jd €lile B CMecH ¢ OpraHuye-
CKUMHM BEILIECTBAMH, MNPEACTABAAIH Oosee CIOKHYK H HEONpese/eHuyro
f10 COCT3aBY Cpeny, ueM ONBITHHe Martepuaanl J{HTpu xa.

CecTHUHH OnepupoBas ¢ TpPAHUTHBIM MeCKOM 0-Ba InbObl, Npo-
CeAHHBIM Yepe3 Mertajaxueckoe cuTto. OT 3TOro necka Oblad OTOODAHHI
BCE MHHEDPANbl, KPOME KBApUd, CAIOAB M nOAeBOro wnara. [las yaanenus
M@JKO3EePHHCTBIX M TIJIMHHCTBIX YACTHL MeCOK OBlI MPOMBIT HECKOJbKO
pa3 Boaoit ¥ HA Kaxabl# ero xwiorpamMm 6wvio B3gTo 100 rp. CaCOy,
10 rp. CazP,05 1 30 rp. runca. Bce 370 Obii0 nepemelmiaHo ¢ NECKOM
B OMIHOPOOHYIO cMmech. K3 cmecu B3fTO !/2 KHNOrpaMMa HA KaXIABIH CTE-
KASHHBIA COCYA, NPU ueM B MEPBOM COCyAe KYJAbTHBHUPOBAJMCH JYTOBBHIE
TPaBbl NPH TyCTOM 0OCeBE, & BO BTOPOM—OTHEAbHEIe GOOOBHE PACTEHHA.
KyabTypHble onblThl mpojosxandch 11 Mmecsiues, Mocjae 4ero cojepxuMoe
€OCYJ0B OBblJI0O KCCAENOBAHO. Pe3yabTarhl 3TOTO HCCAEA0BAHUS NOMEIEeHbI
B HyxecTelyomeld tabauue:

Cocya 1 Cocyn II
Menkozen, soicyw. npn 100¢ I . . . . .70,73 34,405
Kopyu n pacrur. ocratkm . . . . . . . . . 7,265 1,837
[nnra, Bolicytuennan npu 1000 LI . . . . . 1,966 0,323

Tak xak onbITHHI# MaTepuas HE COjAepXAJ nepej HavaJaOM KYab-
Typbl menko3ema, To0 CeCTUHHH NPUXOIUT K BBIBOAY, uTO 00pa3oBaHHe
MENKO3€Ma e€CTh Pe3y abTaT AEATCABHOCTH KOpHEH. Tam, rae sTHx nocnej-
HUX OBIIO MHOTO (I cocyn), monyuHaOCh M MHOTO MeJKo3eMa, B COCYIe,
TA¢ POC/AH OTAEJNbHBIE PACTCHHS, OKA3aJOCh MEHbIlle MEJKO3eMa W HJ0-
BATbIX vdcTui. Menkosew, NOABepruyThHY ananudy no meroay Illnesusnra,
Ad1 CAeaAyolHe UUGPOBLIC JaHHHE:

B 100 yacr. menxo3deMa cogepKHTCH:

Cocyn 1 Cocya I
I'urpockon, Boam . . . . . . . . . 446 rp. 3,15 rp.
lMorepu mpu npok. . . . . . . . . .16,17 , 17,01
InuyMcT. Beut. npu 1200 1L . . . . . 2,78 094
I'paBust wau mecka (<7 Mm.) . . . . 4595 , 32,09
Pazunua (a0 10000 ., . . . . . . .3065 , 46,81

Pasunua cocrosaa, raasupiM 06pasom, u3 CaCO,,CaSO,,Cay(POy).
v xapbonaros menoded. Ilosxxe CeCTHHH noCTABUI elile KOHTPOJbHBIE
ONBITBI C TEM X€ MEeCKOM, BCHIIIAHHBIM B 2 cOcyla yxe 6e3 npUMecH coaell.
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B oanoM cocyne KyJAbTHBHPOBANUCH pACTEHHMA, H3 JDYrOro TUIATEIbHO
YAQASAKCh BCAKME DOCTKH; PE3yAbTaThl NONYUHAHCH CJeNYIOUIHE:

C pacreHusmy bBes pacrenuii
MenxozeM . . . . . . . - . . . . .335 TP 14,97 rp.
Famma . . . . . . . . . ... .. .0402, 0,105,

UTto6B A0Ka3aTh, YTO MOJIYYCHHAS UM B NEPBOM ONBITE I'MHHA Npex-
cTaBisAAa ACHCTBHUTEABHO TJIHHY B XMMHYECKOM cMucnae, CecTHHH BOA-
Bepraj ee HarpeBaHHIO C CEPHOH KMCJIOTOH H BOJAOW B 3anasiiHoi TpyOke
B TeueHue 6 uwacos npu Temneparype 120° LI Ilo oxOHuaHuH peaknyu
B ¢uabTpaTe ompegeneso I8 nepsoro cocyna—0,043 rp. Al,O; (ma
0,208 rp. B3sTOro semecTsa) ¥ aas BToporo cocyna—~0,011 rp. ALO, (na
0,058 rp. raunubl). M3 sTHX gaHHBIX HUCCAEA0BATEIb 3AKIOUKA, UTO OH
uMeJs J1esa0 ¢ TajiyasuTOM.

Padora CecTuHH BH3bIBAET, O/HAKO, PAJ BO3paXeHHH, H €ro Cy-
[[ECTBEHHLIE BBIBOJbI OCTAI0TCS HEMOKA3anHBIMH. [Ipex e BCero, KOHTPO/Ib-
HBI€ OMNBITH, NOCTABJEHHBIE HCCAEAOBATENEM, He COOTBETCTBOBAJH TOH
MOCTAHOBKE, KOTOpasi Gblia NPHHATA HM B NEpPBOM oONbiTeé, TdK KaK BHA-
gajie ¢ TPAHUTHBIM NeCKOM OblIY CMEIIdHbB B JAOBOJbHO G6GOJbHIOM KOJIHK-
yeCTBE pasJduHble COJH, KOTOPBIX He OBlIO0 B KOHTPOJLHOM ONBITE,
Cnexyer 3aMeTHTh, 4TO 3TH COJH, CAMH MO Ce6€, B NPUCYTCTBHHM BOJMHI
MOTJIK peardpoBaTh C 3JEMEHTAMH B3FTOTO A/ OnbiTa NEecKka H, Clego-
BaTeAbHO, PE3Y/bTaThl HEJNb3d OTHOCHTH BCCLUEJ0 HA CYET JEeATENbHOCTH
Kopuel. Jlanee, KOHTPOJbHBIE ONBLITHl MNOKA3HIBAKOT, YTO M B OTCYTCTBHE
KopHelt W conedl 0O6pa3yeTcss MeAK03eM, B CHJAY 4erQ OCTAeTCH HEeBBIICHEH-
HBIM, KAKYI0 4aCTh MENKO3€Ma B NEPBLIX ONBITAX MOMHO OTHECTH H3 CueT
JEeSATCAbHOCTH KOpPHEH.

Bonpoc o XUMHUYECKOM BHIBETPUBAHHU e€lil¢ MeHnee pa3bsicHeH. [leno
B ToM, uto CeCcTHHH pasjaran ,IAHHY" NPH TAKMX yCAOBHHX, NPH KO-
TOPHIX Pa3/1ardxTCcs K nosaessie mnatol. [IpouenTHoe copepauue rJauHO-
sema, nosayueHHoe UM (B nmepBom cayudae—20,67%0, B0 BTOpOM—18,960%),
ropasfao 6oJblleé COOTBETCTBYET COJACPXKAHMIO 3TOTO OKHC/A B OPTOKJA3eE,
yeM B rajslyasuTe HAM KaoauHuTe. ['080ps KOpoue, XHMHUECKHE Hccie-
nosanus CeCTHHHM CKOpEeE NpUBOAAT K BHIBOAY, YTO €ro ,rJAHHA“ Mpen-
CTABRJANA TOHKHH [0JIEBOMIMNATOBBIN K.

B patore de Angelis d‘Ossat o6bekTOM HeCae[OBAHMA CIY ACHIA
JeHMTOBAa 1aBd, NOPOMIKOM KOTODOH HAmnOJHAJMUCH JBAa COCyJa: OIHH—
CO 3J3KaM{ ¥ DOOOBBIMH, APYTOH-—KOHTPOJAbHHIA. Uepes rox s nepsoM
Obl10 nafaeno 2%o raueb;, 80 BTOpOM caean.. Uro mnpencrasasnia codoi
,TJIMHA“, HE SICHO, @BTOP € OTMEYALT, 4YTO PA3JIOKEHHIO MOJABEPraluch M
NOJEBLIE MNATH, U JCHLMT.

KoHeyHo, eC/i¥ KOPHM PaCTEHUH BBIJCAAIOT TOJbKQ YIJAEKHCAOTY, TO
HET HUYErO YAMBHTEABHOTO B TOM, YTO OHH MOTYT BbI3BATh KAOJMHH3A-
LHIO aAI0MOCHJMKATOB, HO €Bd /MM 3TOT MPOLECT MOKET 3dKAHUMBAThCH
B KOPOTKHME NPOMEXYTKH Bpemenu. ECau ke, KpOMEe YrIeKHCAOThl, BbIJe-
NAIOTCS €INe MypasbHHAfA, WABenesas M KAKUE-HUOYAb APyrUe opraHuye-
CKHMe KHCJOTH, Kak 370 nabmopaercs (Ctoxuaasa, |. c.) npu uaTpamo-
JIEKYAAPHOM IbIXaHHH, TO pacnaj aJIOMOCHAMKATOB MOKeET OblTh U I1yOXKe.

JleiicTBHe BEMIGCTB TyMyca Ha MHHepalbl H ropHbie NMopojbi

Bonpoc aToT B HacTosmee BpeMms JOKEH ObLITh KOpPEHHBIM 06pa-
30M NEPECMOTPEH, TAK KdK BCE ONBITH NPEXHHX HCCAeA0BATENEH BOnNpoca
UMeJH JeN0 He € ONPEeJE/IeHHBIMH COCTABHBIMM 4aCTMM TyMyca, a C He-
H3BEeCTHHIMH KOMIJIEKCAMH MOCJAEAHETO, Yallleé BCero ¢ Tak Ha3bBaeMOH
FrYMHHOBOH KHCAOTOH, a MHOTAA H npocTo ¢ Topdom. '
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bosabwag yacTh HCcaenoBanui OBJIA HANpAaBJAEHA HA BHIAICHEHHE TOH
peaxKnyHi, KXOTOPAas NPOUCXOAUT MexAY (POCHOPHOKHUCABIMH CONSMH H ,T'y-
MUHOBOH KHCJAOTOH® MJHM npOH3BOAHBIMH 3TOM rpynnsl. Bonpoc sToT mTy-
JUPOBACS MHOTHMH arpOHOMAaMH B arpUKyJAbTyp-XHMHKaM#, B BHIY TOrO
NMPAaKTHYECKOTrO 3HAUEHHs, KOTOpDOE OH MMeeT IJS CeAbCKOIrC XO34HCTBa,
Eme Knon HabaoOp3A, 4TO €CAH TBEPAyW ,TYMHHOBYIO KHCJOTY“ (OH
ONnepupoBasa € BEPEIIATHHKOBOH IOYBOH) NDPUBECTH B CONPHKOCHOBEHHE
¢ pactBopam# GOCHOPHOKHUCABIX COJeH, TO uYaCTb ,[YMHHOBOH KuCAOTH®
MEePEeXOAHT NPH 3TOM B PacTBOP. AHANOTHYHBIE JAHHBIE OBUIN NOJAYUEHH
[Meny3som u dpemy, nHaOMOAABUIMMH pedkUHI0 (HOCHOPHOKHUCIBIX
coneil ¢ GypeiMu Bewmectsamu tabaka, Ul y ma xepowm, KOTOpHIT noxasalg,
UTO HUKAKHe CONAM HE NOTJOLAIOTCH TAK IHEPrHYHO TYMYyCOM, Kak COJH
dochoproll kucaOTH, KeHHT oM, HALEAIHAM, UYTO PACTBOP I'yMHHOBBIX
Bemrects 8 amvuake pacteopsieT Caz(POy),, u Jertme pom. [Tosxe Tem xe
sonpocoM 3amumanuch Cumon, d#uxropH, Tapxos, beneuxkui,
Punpens u ap.

CHMOH Opragu3oBa/J CBOH ONBITHL CJAEAYIONIHM OOpd3oM: OH CcMeE-
wy¥BaJ NOPOUIOK HUCOAHCKOrO amnaTHTd CO CBEXEOCAXACHHOW ,TYMHUHHOBOH
KUCAOTON", npHOABAsAA AECTHANUPOBAHHON BOAH M B36anTHIBAM 3TY CMeCh.
OtdunbTposas yepes 24 yaca, on noJayuua 38 guabtpare OYPyO ®UAKOCTh.
Paspymus opranyueckoe seuectso, CHm O H HalleJ 3HAUKTEAbHOE KOJHUE-
cTBO ¢ocdopHOR KUcAOTH B pactsope. OK2a3aa0ch, YTO CTO YacTeH I'YMHHO-
BOH KHCJAOTH nepeBojsaT B pacTsop 34,36 uact. P,Oy. IIpyroit onuT ¢ pocdop-
HOKHCJBIM KaJdblHeM NpsBea K 3axaiouenyio, yto 100 4. rymunosoll kuc-
J0TH pactsopsoT 37,38 u. P,0O; [lo anamuaam Cumoua B duasrpare
Ha 3,17 mM. u3Bectd npuxoxurcs 7,085 mm. dochopHOTO aHTHApHIE.

OnbiTel D XT OPHA, B KOTOPHIX (HOCHOPUTH NPUBOLUIUCE B CONPH-
KOCHOBEHHE C TYMHHOBOH KHUCJAOTOH, MPUBEMM €ro K BBIBOAY, 4TO (oc-
(opHasi RKCJ0TA NEPEeXCAMT B PacTBOp B BHAE KHCJA0Oro ¢docdara Kanbuus
4, Yacteo, B cBobonuom Buae. [lo pawubpiM DHXropua, rymMHsoBas
KHCAoTd (4 Takxe U TOpd) cnocobnd paanaratb 4 COAH JAPYyrHX MuHe-
PaNbHBIX KHCAOT, NOTJOW[A8 HX OCHOBaHMs M OCBoOOXnas kuciaorty. Ecau
4 rpaMMa T'yMHHOBOH KuCAOTH o6pabateiBate 50 ky6. cm, 10/, pacTtBOpa
CaCl, n, ordunbTpoBas uepes 24 yaca XHAKOCTb, NOBTOPHTb Takywo o6pa-
HOTKY NOC/AeAOBaTeNbHO HECKOJBbKO pas, TO Kaxjds HOBas o6paboTka
ZAaeT MEHbIIEE KOJAHYECTBO OCBOOOXKAZIOILEHCa COJNSHOH KHUCJOThI, YE€M
npexpiayas. KoaudectBo ocBobGoguBIIEfics KUCJIOTBL MOMHO BHIDA3UTh
00beMaMH aMMMAKa, NOIUEAIIer0 Ha €€ THTPOBAHME, BOT WHGPH:

{Tocae I o6pa6otku Ha Hefitpamu3. nomno 8,0 ky6. cm. Ne H,

o 1l . . » " 25 ., .
o 1 ; y " . L6 o w
. IV " " " " 2 . . .
» V n , . w09 L,

Puapgenns npupogua topd B CONPUKOCHOBEHHE ¢ PAa3aHYHBIMH
CONMAMH, NIPY ueM onpefensnach: koruentpauus B 200 ky6. CM., BBIPAXEH-
Hasl B MUJIMMOJAX: &) ynoTpeGJEeHHOro. pacTsopa, b) KoHueuTpauus Ka-
THOHA, HAKAEHHas nocie 00pabOTKH pacTBOpOM TOpda, C) KOJAHYECTBO
IOTJAOLEHHOTO KaTHOHa W d) xoHuenrpauus cBob6oxnoft kucaoTH. Pesynb-
T4THl NOJYURIHCH CJI€TYIOUIKE:

PbaC'l‘Bop Na(l

a. . c. d,
12,63 12,68 —0,05 0,12
25,26 24,96 0,30 0,14
37,89 37,80 4,09 0,16
50,52 30,42 0,10 0,16

63,15 61,99 1,16 -0,18
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Pactrop CaCl,

a. b. C. d.
12,79 12,47 0,23 0,23
25,40 20,21 0,10 0,24
00,79 49,96 0,83 0,28

Pactrop NH,C

a. b. S d.
24,96 24 99 - 0,03 0,08
49,92 49,94 —0,02 0,12

199,70 198,20 1,50 0,18
PactBop NaCH.O0.

a. b. c. d.
24,56 23,04 0,92 0,99
19,72 48,18 1,54 0,85
99,46 97,36 2,10 0,88

Pacrtsop Ca(CH,0.,

a, b. c. d.

25,08 21,46 0,62 1,06
50,18 49,12 1,06 1,12
100,36 08,16 2,20 1.32

Orcioaa caeayer, 4To COMM CHABbHOH KHUCAOTHI, KK CO/MSHAS, PA3Aara-
I0TCA OYeHb Cnabo, comu ke fosee cnaboi (yKCyCHOH) KHCAOThb! pasnara-
I0TC1 BECbMA 3dMETHO.

Kakne cocTaBHble wacTH ryMyca uiad Topda IeACTBYIOT NpH TaKOro
pola peakuusX, HEH3BECTHO, HO YTO 3TH pPEAKUHH XHMHUUYECKHE—B 3TOM
MOXHO He COMHEBaThbcd. B npupoaHbix nOYBax TakHe DEAKNHUU HAYT
JAAJMCKO HE BCerja, Tdk Kdk TaM BO MHOTHX CAy4afxX KHCJIOTH ,I'YMHHO-
BOW rpynnel“ HACHILIEHb OCHOBaHMAMH., B Tex nouBax, OAHAKO, IJe HME-
I0TCA ¢8000AHBE KUCAOTH I'YMyCd, peakius JoMxHa OnTh 3aMeTHa. baaro-
npusiTHOe aeHcTBHE GOCHOPUTOBR HA MOA3OAUCTHIX MOUYBAX, MNOBHIMMOMY,
CTOHT B CBA3H C NOAOOHOr0 pOJa peaxiUsMH.

Ecnu k cmecH rymuHOBOR kKucaore ¢ ¢ochopHTOM npubABUTH Ka-
KyH0-HHOYb COAb JAPYIOH MUHEPAJbHON KHCAOTH, TO DPA3J0KUMOCTD
docdopura sospacraer (cm. Tapxos, beneunkui).

OTHOWeHHE TYMHHOBEHIX BEIIECTB K DPA3JHUHBIM COMAM, a8 YaCThbIO
MHHEpAnaM u TOPHHIM NOpojaM, u3ydyanoch Takxe ¥ 3eund ToM. [lTocaen-
HUE HMea nel0 COOCTBEHHO HE ¢ KHCJAOTAMM TyMycd, a C [iel0YHbIMH
pacTBOpamMH ,ryMHHOBOH rpynnkl“. B nepBoM CBOeM AOKIajxe N0 3STOMY
BONPOCY OH MNPHXOAHT K CAEAYIOHIMM BHIBOJAM:

1. Ecau wesouHbie PacTBOPHl ,TYMHHOBOH TpYnnbl“ NPHXOAST B CO-
NPHKOCHOBEHHE C PACTBOPUMBIMM B BOJAE COJSIMH, TO OHH pP3CTBOPSIOT
5TH COJAH, APH YeM UM OCTABASAIOT X HEHM3MEHEHHBIMH, TdK YTO OHH BNO-
CIeACTBUH BBINABAIOT U3 XKHJAKOCTH B CBOEM MEPBOHAYAJIbHOM BHJAE, HIAH
NPeBPaldIoT UX B COJMM TYMYCOBHIX KHCJAOT, €CAM KUCJAOTHlL 3THX Ccoaef
06aaaalT OOAbLIMM CPOACTBOM K WI€JA0YAM TYMHHOBOH MHIAKOCTH, Y€M
K OCHOBaHH$IM, ¢ KOTOpPBIMM OHH coenguHens!. [locneanui ciyyad OTHO-
CHTC K CEPHOKUCABIM COJSIM TSIKEJAbIX MeTaanos. [loayuaiouyecs TakHM
NyTeéM COAH OPTraHMYECKUX KHCAOT BNOCJACACTBHHM nNpeBpaImarTCss B Kap-
OGoHATHI.

2. Eciy wenoyubsie pacTBOPH ,TYMHHOBOM rpynnel“ NPUXOAAT B CO-
NPUKOCHOBEHHE C HEPACTBOPHMBIMH B BOJE€ COJSMH, TO OHM MOTYT MNOTJO-
HlATh TAKOBLIE B HEPA3JOXKEHHOM COCTOSIHHH H BNOCAEJICTBHH BHAEATH
B TAKOM e BHAE, KOrja ryMHHOBAs rpynna pasnaraercd A0 yraeKHCAOTHL.
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[Toro6uniM 00pa3soM OTHOCUTCA OONBIIMHCTBO YrJEKHCABX conel, goc-
daTtw, apceHHarbl U Cyab(aThl LEJAOYHBIX 3€MeJdb W TAXE/IbX MeTanJOB,
TO e HAa0AIaeTCs U C XJOPHCTHIM cepebpoM. MeX 1y CHIHKATAMH OKa3bi-
BalOTCH OoJiee MJAM MEHEe PACTBOPMMBbIMM (Pa3naracMbeiMM) LUCOJUTH H HE-
KOTOPbIE NMOJEBbIE MNATH, TOTAd KdK CAI0Ad, OOBIKHOBEHHEIE dBIUTHI H POTO-
Bag 0OMaHka 4ACTHIO PA3JarawTCsl M NPeBpPamarOTCAd B 3E€MIHCTYIO Maccy.

Ity coobpaxenuss 3eHPTa HE CONPOBOKIAAIOTCA HUKAKUMH UU(DPO-
BLIMM aHAJUTHUECKHMH JAHHBLIMH, TIOYEMY M HET BO3MOXHOCTH CYIHTD,
NOCKOJIbKY NPaBHABHBl BBICKA3dHHHE 3dk/aloueHHd. Kpome coO6mEHHBIX
yxe 3akaoueHul, 3eH @ T yKaseBdeT HA CnOCOOHOCTh 1E/NQUHBIX PACTBO-
pOB ,KPEHOBOH rpynnbl® PacTBOPSATH OKHCJIHL Peakuug ata wabawpanach
MM N0 OTHOUIEHHIC K THJpATaM JIMHO3EMd M OKHCEH Kene3a M Maprasua.

Heckonbko nosxe 3 eud (T cHOBA BO3BPALIAETCH K TOMY K€ BONPOCY
H BBICK43BIBAET C/ACIYIOUIHE MOJ0KEHHS: BCE COMH T'YMYCOBBIX KHCJAOT
OKAa3bIBAIOTCA PACTBOPHUTE/ASAMH MUHEDA/OB; HaMMeHbLIEH CHIo# o6nagaior
COAM YJABMHHOBO# TDYNNbl, KOTOPBEIE MOTYT pacTBOPATH TOJABKO Kapbo-
natel. CuapHee JEHCTBYIOT COJH ,TYMHHOBO# TPYMNb“, pacTsopds He
TONbKO KapOOHaTel, HO ¥ cyabdars. Haubonbuiell sHepruei OTaAHYAOTCH
COJIH ,KPEHOBO# TIpynnu“, HMEHHO AMMHAYHBIE. OHHM PAacTBOpAT xKapbo-
HAaTH, Cy/J bgaThl, NPOCTLHIE CHAHKATH U HTOPHCTHIE COMH. Bee pacTsopenubie
COJH OCT3I0TCH B PAaCTBOPE JHuIb 0 TeX nOp, NOKA T'yMYyCOBBI€ COJIM He npe-
BpAaTUAMCh B yriaekuciabie. B a1OM nocneanem ciayuae pacTBopenHbie COJH
BHNAJAI0T H3 PAacTBOpPa B KPUCTaANHuecKoM BHe. Hurepecno, mexay npo-
YHM, OTHOLIECHHE PACTBOPEHHBIX B TYMyCOBLIX PAacTBOPAxX COMEH TSIMENBIX
MeT4JII0B X TAKHM MHHEpaJaM, KdK HHKKCJIEBHH O/ecK, N6NJIHHTUT, TUPUT
M CBHHUOBHIA Oaeck. IOTH pyJAHbBIE MHHEDPAAR HEHCTBYIOT HA TSAKE/HEe
METalabl HaXO0ASUMXCA B pacTsope coJsed Tak, UTO MNOCAEAHHE MNpPa-
BUJABHO OCAXNAIOTCH BOKPYT PYAHBIX MHHEPAJOB.

1 3TH noaoxends, nos0o6HO NPEABIAYIIHM, HHKAKHMH (AKTUUECKHMH
AQHHBIMM HE CONPOBOXAAIOTCA.

Haxonen, 3eu ¢ Ty Xe NPHHAANCHKMT ¥ CJACAYIOUIHIA ONBIT: OH HEH-
CTBOBaJl HA TPAHHUT  6a3anpT B nopomikax (Mo 5 ¢. Kaxabil) HABO3HOH
XKHXEH, H no npomecTsuu 6 MecAaumes 0Kasanoch, YTO MOPOIUKH B 3HAUH-
TEAbHOH CTENeHM PadnoKWAHChb. I3 mopomixa rpaHHTA nOAYUH/IOCH CJaUIL-
KOM TpH (yHTd TAMHUCTOH MAacchl OXPSHO-XEJTOr0 [BeTa, B KOTOPOH
MOXHO OBLIO Pa3AMyaTh 3€PHA KBAPUA W MAACTHHKH CMIOAR; 0a3anbT aan
oosee 2 ¢. rAMHHCTOR Macchl. ITH HAGMOACHHS, KOHEYHO, HE JAI0T B03-
MOXHOCTH CHAEAaTb CKOJIBKO-HHOYAb ONpENeNeHHOE 3aKJAIUEHUE Kak
0 XoJe peaxklud, TAK M O XdapakTepe NOJYYHBLIMXCS NPOAYKTOB.

HomneulTKka pasbsaCHUTD XOA PEaKUWH NPH JeHCTBHH HA CHAKKATH ,TYy-
MHHOBO# KHCJIOTH Oblsia caenaHa Meme p cx u M. Hccaenosatenn onepu-
poBaj ¢ MOJIEBBIM LINATOM CAEIYHOLIEero COCTaBa:

SIO, . . .. 6502
ALOAFe,0p . . . .. ... .. ... ..2393
CaO . . . . ... ... ... 02
Mgl . . . . .. . ... .. e
KO . . oo oI
NaO . . . . o oo .. 439

»] YMHHOBAST KHCJOT3“ NPUrOTOBASAACH M3 caxapa 4 MMeJNa COCTaB:
57,17C, 4,69H, 0,28 3oam u 37,96%, O. OnuTH Beadch yaCThi0 B 3anagH-
HbIX TPYyOKaxX, 4acTbi0 B SIIIHKAX HA BO3AYyXE, '

OauH 43 ONBITOB B 3anassHHOM TpyOKe Obin MOCTABJEH ChAedyHOUIHM
obpa3oM: 4 rp. noseBOro wnara, 2 rp. neperuos ¥4 25 rp. BOAB HATpe-
BaJIMCh B 3anadgHHON TpyOke npu 115° B TewenHe Mecfnd, €XKEIHEBHO MO
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9—12 uacos. [lpy BCKpbIBAaHHM TPYOKH BHIAEAANACh € MIKIIEHHEM Yrae-
KHCJI0Ta, M3 YQro $I8CTBYET, YTO BO BpeMsi ONbiTd NPOH3OULIO HEKOTOPOE
pacnajende ryMHHOBOH KUCAOTH. PUABTPOBAHHE COAEPKHUMOro TPyOKH
1ano TeMunit GuabTpat W OypulE ocTaToK HA ¢Guabtpe. Temuu# duiab-
TpaTt, BHnapeuublfl gocyxa, ocrasua 0,205 rp. yepHoro BelgecTsa, nocie
npokanusanusi kKoroporo noayuusaoce 0,150 rp. 3oae. bypeiit  ocra-
TOK noaseprajcs o6paboTKe aMMUAKOM C HEGOJbIUMM KOMTHYECTBOM yraie-
KHCAOID aMMONHMS, NOC/ae yelo BCe Gypoe BeulecTBO NEPEUIIO B PACTBOP,
A OCTaBlIeecs HePaCTBOPEHHHM NPUHSNC nouTh Genbii user. B ammuau-
woM pactsope Hafiaeno 0,073 rp. 304bl, B €OCTaB KOTOPOH BXOAHIH KPEMHE-
3eM M NOCJAYTOPHblE OKHCAH. HTO xkacaercss asHAAM30B OCTATKOB INOCIE
06paboTky, TO nojyueHHsle MemepcKHM pesynbTaTl BO30YKAWT
Pa3IMYHOTO pOJNa BONpocH. Tak, Hanpumep, dHAAUSHPYA B OJHOM H3
OMBITOB OCTaTOK OT O0PabOTKM NPOAYKT4 Peaxliuu BOAOH, HCCaenoBaTe b
NoAYyYHdA TAKHE JNAHHBIC: -

SIO. . . ... e e 1365
ALO,-+FeO, . . . . . . . ... . ... .159
KO ... .. ... ... ... 15
Na,O . . . . . ... 228
1 P 0 1
Fylvlyca C e e e oo 2780

Onpe,uemm 'MOKPBIM [1yTeM neperuoil, Meurep ck ¥ # nonaraer, 4ro
NePErHOf 10C/Ae ONbiTa WMeEJ TOT XK€ COCTas, YTO U A0 ONHITA. Oasaxo,
yxe TO O0OCTOATENbCTBO, UTO fIPH BCKPHTHHM TpyGok oOnapyxuBaercs
BBIJC/CHHE YIJIEKHCIOThl, YKA3HIBAET, UTO KAKOE-TO W3MEHeHHe OpraHuue-
CKOrO BemecTBa NPOM30ULI0. TakUuM 00pa30oM, KONUHECTS0 BOAB, omnpeje-
denHoe Meme pcKkHM NO PA3HOCTH, HE MOXKET CYMTATHCH ONpejeneH-
HEIM JIOCTATOYHO TOYHO. Ilepeuucnsd npUBEACHHBIH BBIIE aHAJIM3 HA
Bemecmo 0e3 rymyca, uCCACAOBATENb [I0OAYyUdeT Cieayioumne uudph:

SiO, . .. .. . oo .. .8035
ALOA4Fe, O, . . . . .. o000 L2210
KO. .. ... ... .. ....1040
Na,O . .~ . . ... . .. . ... .. ... 29
HO . .. . ... ... ... ..., ..18

ITO NEpPeUUCIeHHe HE J2eT, BIPoyeM, NPEACTABAEHUS O COCTABE TOTO
NPOAYKTA, B KOTOPHIH NPEBPATHACS OPTOKMAA3, TaK KAK aHAJHU3UDOBAHHLIH
OCTATOK MPEACTABJAAJN CMECh HEPAJIOKMBUIEIOCH €lIe OPTOK/aAa3a ¢ npo-
AYKTAMH €r0 pa3/.iOXEeHHA W OpPraHOMHMHEpaJbHBIM BEIECTBOM, KOTOpOE
He DAcTBOPUAOCH B BOAE. ECTb OcHOBaHue nonaraTh, 4TO 4acThb Ie/04ef,
OCOGEHHO Kajiusd, CBY3aH3 B BHJAE OpPrasOMMHEpPAJNBLHOIO BEUIECTBA, M3
NPeABLAYIIero BHAHO, YTO Ty XK€ pOJb HIparT OTYACTH NOJYTOPHHEE
OKHCIbl H KPEMHE3EM.

AHanu3 npoaykTa, NPOMBITOr0 AMMHAKOM C HEGOMBIIMM KOJIHYUECTBOM
VIAeKHCA0TO aMMoHHs, v MemepCxoro, K COXANeHHIO, He NOJ0H;
.pe3ysAbTATH 3TOr0 aHaA43d TAKOBHI:

) (. & 45
ALO,+Fe, O, . . . . .. .00 0L L2064
[lemouefi u mes. zem. (no pasw) . . . . . 11,81
HO . .00 0001274

B Bugy TOro, 4tO0 NOPOIIOK MMEJ pPEDKEBATHIH LBET, BECbMa BO3-
MOXHO, 4TO OH COJEPXKAJN HEKOTOPOE KOJHYECTBO TyMyCOBBIX BELIECTB;
B 3TOM Cliyuae OnpeieJeHHOe KOJAHYECTBO BOJBl BhIIIE ACHCTBHUTEABLHOIO,
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3 44CTh MHHEPAaNbHBIX BEULECTB MOrja ObITH CBfizana ¢ rymycom. B 00-
[ieM, BaJOBOH aHAJMH3 HE JaA SICHOTO NPEACTABJEHHWS O TOM NPOAYKTE,
B KOTOPLIA NpeBpaTHsCcs OPTOKias3.

Hpyras cepust onbiTos 6biaa rocTasiena Meme pckuM yHaue. O
IPUrOTOBASA AIMKHA U3 OeJoi xxectu, no 15 cM. 8 pebpe, ¢ ABYMS IHAMH.
Cpeanee gu0 6BIO NPOABIPABIEHO H CBOOGOJHC BBHIHMMAJAOCH, Y HHXHETO
qHa GbIIO CHEN4HO OTBepPCTHE sl CNycKa aTMOCHepHO{ BOJH; OHO 3aMH-
kajgochk npoOkoit. Cpennee AHO NOKPBIBANOCH NOJOTHOM, Hd KOTOPOM Ha:
coinanochk 300 gp. oprokaasa u 60 rp. nepervos. $mux Obla BHCTABAEH
Ha OTKPLITOE MeCcTO B napke, rae OH crosa 6 Mecsanes. B kowuue OnbITa
noayuunaoch 350 xy0. cM. xento-6ypod MHUIKOCTH, KOTOpas cojepxand
0,013 rp. MHHepAJbHOrO BelecTBd. AMMHMAK W yrieaMMyaynas COJNb U3-
piaexad 3 3,768 rp. cmecu 0,034 rp. 30/1bHBIX 5A€MEHTOS. AHaJlH3 CMeCH
He jaeT, KaK M B NPeABAYLIEM cJayude, ACHOrO NpeiacTas/eHds O Xa-
paKTepe NpONYKTa pasnoxkedds opToknasa. Cam wuccaenosarenb Jenaer
U3 CBOHMX OINBITOB TAKHE BBIBOJBL

1. Ilpu pelicTBUH nepersos, B NPHCYTCTBHH BOABI, Hd OPTOK/A3, MO-
c/legHHH pa3naraeTcsd, OTA3Bast DEPETHOIO CBOH COCTEBHBIE YACTH M noJsiyuasi
B3ameH HX Boay; C Haudbos/bIlICH JeTKOCTbIO BhIAeAeTCH NpH 3TOM KpeM-
He3eM, [JIHHO3EM M HATD, ¢ HauMeHbed—kany. ClefloBaTe/bHO, Pa3/ioKenHe
OpPTOK/438 TYMHHOBAIMHM BELIECTBAMHM MAET COBepUIEHHO HHAYE, YyeM pasno-
JKEHHE [OJ BAMSAHUEM BOJbBI, NPH OOLIKHOBEHHOM BLIBETPUBAHUW—HA Hepa-
CTBOPHMBII KAONMMH M KPEMHEMENOUHYIO COJb, MEepPeXOASIIy B3 PacTBop.

2. [leperno#l npdarom otyacTy pasaaraercs ua CO, u H,O, oTuactu xe
obpasyeT CJA0KHBIE T'YMUHOBO-MHHEPANbHBIE COEJMHEHHS, PACTBOPHMBIE
M HepacTBopamble B Boje. CoenuHeHHe, pacTBODUMOE B BOJE, COMEPKHUT
B CBOEM CocTaBe Npubau3UTENbHO HA 1 yacrb neperuost 3 4acTH MHHEPAJb-
ubtx  BemecTB. COEIMHEHHS, HepaCTBOPHMHIE B BOJE, -HO pPAaCTBOPHUMBIE
B AMMHMAKe, 3dKJKUYAKT MHUHEPAJbHBIX BeUleCTB MHOIO MeHbIe.

C 3TuMH BHIBOZAMH, OCOGEHHO C MEePBBIM H3 HUX, He BHOJHE MOMKHO
COrnacuThed.

[Tpexxae Bcero B onbiTax MelmlepCcKOr O NPUXOAUTCH YUMTHIBATH
HE JeiCcTBUC ,TYMHHOBOH KHUCJOTHY, €CJAH TOJABKO HMCKYCCTBEHHBIH MNpo-
AYKT €ro COHNBITOB MOXHO OTOXEeCTBJASATHL C ,TYMHHOBOH TIpynmoit“ nousw,
a ueA0YHOEe NPOHM3BOAHOE 3TOH Ipynibl, TAK KAK, NPH NPOAOAHKHUTEIBHOM
ACHCTBUM BOJBI, OCOGEHHO B NEPBOM ONBITE M B NPUCYTCTBHHU ,TyMHHOBOW
rpynnel‘, rHAPOAW3 NOJNEBOTO MNATa AOJ/LKeH OB NPOTEKAaTh JAQCTATOYHO
3Hepruyno. B xoneunoM uTOre peaxnus npoTexana MeXJAy MOJEBHM
IIATOM M CJAOXHBIMH KOMIIJIEKCAMH NOAYYEHHBIX nipoliykTos. [lTosromy BoO-
npoc 0 ACHCTBHH HA MOJEBOH IINAT [YMHHOBOH KHCJOTHl MOXeT CYH-
TATbLCA B ITUX ONKITAX HEBLISICHEHHBIM.

Posa3dauk0O onepuposana B CBOMX ONBITAX HE C ,TYMHHOBOW KHC-
JOTOM®, @ C IWEJOYHBIMHM PACTBOPAMM NOCAEJHEH UM C €e MHHepPaabHBIMU
NPOU3BOAHBIMH. JIeHCTBYS WENOYHEIMY PaCTBOPAMHU HA Da3siaraeMule KUCao-
TAMU CUAHKATh, PoaA3dHKO Habaiogala, 4ro OCHOBAHHME CHAHKATA 006-
MEHHMB4ETCs ¢ OCHOBAHHWEM [IEJOYHOrO PACTBOPA M OJAHOBPEMEHMO C 3THM
JAPYyrye 3J¢MEHTHl CWIMKAT4 BXOZAT B COEAMHEHHE C PAAHMKANOM TYMHHO-
BOH KuCJOTH. Peakuus sckope npexpamaercs. [Ipu peidcTBHM Muuepaib-
HbIX TIPOH3BOMHBLIX F'VMHHOBOH KHCJAOTBHl HA CHUAMKATH PeaKLUs WIAET AOJArO
H pasfoKeHHe CHJIHKATA 3HAYUTEABHO ¥ B TOM CJyude, eCAH B pacTBOpe
HeT OOJbIIOr0 M30BITKA 1en0uYu. Pasnoxenue CHAMKATOB IEJAOYHBIMH pa-
CTBOPAMHM MUHEPAJbHBIX [POU3BOAHBIX TYMWHOBOH KHCAOTH HAYHHACTCH
panbllec H WAET OBICTpEE, Ye€M pPA3/IOKEHHE UX NPH AeHCTBUM IUEAOYHOTO
pacTBopa c¢s0604HOH ,TYMHHOBOH KHCAOTH". Bcero cuibnee pasnaraior
CHAMKATBl KEJE3HHE X AMOMHHHEBHE MPOU3BOAHLIE TYMHHOBOH KHCJOTHI.
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.Hepasnaraemele KMCIOTAMM CHJMKATH, PACTEPTHIE B NMOPONIOK H HpH-
BeAEHHbIE B CONMPMKOCHOBEHHE C (IEJOYHLIMH PACTBOPAaMH ,lYMHHOBOH KH-
CnOTH“, NOCTENEHHO HMK pa3naraloTcs; PAa3joXeHHe CHAMKATOB MHHEpPAaNb-
HbIMH M[POMUSBOAHRIMH ,I'YMHHOBONH KHCJAOTBHY RNPOHCXOIHT OLICTpee, HeM
pasjoxenue csobonnoli ,ryMUHOBOH KHCIOTOMH“; BCero cubuee AeRCTBYIOT,
Kax ¥ B npeaslAylnleM ciayyae, XeJe3Hbi€ H aJIOMHHHEeBRIE [IPOM3BOJHBIE
TYMMHOBOH KHCJIOTHI.

“ Pasnoxenve 1 rpamma mnoseBoro umarta (OpTOK./I3a3a) pPacTBOPOM
»T YMHHOBOH KHCAOTH“ B 109, amMuake B 33aKyNOPEHHOM COCyHe NpPOUC-
XOAMT udepes 64,5 yacos. Ilpu npoiecce pa3soXeHHs OPTOKAA33, MO CJO-
BaM P O3 A HKO, NOTy4YaeTcss KaOJaMH, KOTOPHK MOCTEHEHHO BhLUIAZAET
M3 PacTBOPa, HO KOJHY4ECTBO 00pa30oBaBLIErOCs 33 BCe BPeMs Pa3/J0XeHHS
CHAMKATA KaoJKdHa CcocTaBaseT He Ooaee 50Y%, TeopeTHUecKOro BbIX0Ad
KA0JHHA NDH PEAKUHH Da3/0XKeHHs OPTOKJasa.

DTH BBIBOIbi NOKOHHOH HCC/A€N0BAaTENbHHIB HE CONPOBOXAAIOTCS,
C COXAJAEHHIO, HAKAKHMH LHQPOBHIMH JAHHLIMH; B paboTe HET, MEeKALY
NPOYHM, HHKZKOTO JOKa3aTeJbCTBA TOTO, YTO JEHCTBHEM HA OPTOKJA3
TYMHHOBOKHCJ/IOH LI€NOYH HA CAMOM €€ NOoJy4YaeTcss KAOJMHMT.

HenocraTtousocts cOOBLIEHHBIX BHIIlE MCCAEAOBAHMHE H OTCYTCTBHE
BO MHOTHX CJyuYasiX aHaJIMTHYE€CKHX NaHHHIX MOOYAHJIO HAc NOCTABUTD P
ONbITOB!) KaK ¢ NPAPOIZHON ,TYMHHOBOH KHCJAOTOR®, Tak H C e€e uieaod-
HBIMH coiiMd. 18 ONbITOB B3aTHl O6bUIM JBe NOPHHH ,FYMHHOBON KHCIOTH “:
neppas-—H3 JIECHOrO CYTIJHHKA, BTOpas—H43 noj3oja. [ yMMHOBag rpynmna
M3 JIECHOTO CYIJIMHKA CO/AepXKana HHUYTOKHOE KOJHYECTBO 30JbHHIX
3JEMEHTOR, CPeJAH KOTOPHIX KeJje30 MNOYTH OTCYTCTBOBaJIO, TyYMHHOBas
rpynna M3 noj3ona coxepxkana 2,03%/, 3eanl, B cocTaBe KOTOpO# Ha-
xoauaock 60,579/, Fe,O,,

Onsit 1. Toukuit NOPOLOK HATPOJIHUTA (ranammd) H3 L[xpa [bcapo
(Ha KaBkase) kuNSTHICS HECKOJBLKO YacoB B BOJAE, B KOTOPOH OHJO
B3seweHo 0,2688 rp. nopowka cyxoro ryMHHOBoro Beinectsa. [lo oxon-
YAHHH ONbITa MNoJAy4Yusicsi OypoBaTull (UABTPAT, B KOTOPOM OLLIO OMNpe-
IeNeHo:

SIO, « v e e 136,

Cad . . . . o008
Na,O . .. . .ot 0nd

[TonyTOpHBIX OKHCJOB HE OKa3a/JIoCh ¥ CaA€J0B. Pe3yabTaThi ONHITA
J3I0T OCHOBaHHE 3aKJIOYHTL, YTO FYMHHOBAA TPyHNNa B NEePBHH MOMEHT
ReHCTBYET H3 AMIOMOCHUJIMKATH NMOAO0HO YrJAEKHCAOTE, OTHHMas OCHOBaHHE
u cnoco6CTBYs oOTwenieHHI M30biTKa kpemuedema. [IpM cospemeHHbIX
CBEJEHHUSX O COCTABE I'YMHHOBOH TCpyMnb TaK0e 3aKAWUeHHE LOBOJbHO
BEPOSITHO: napa@duHOBas, arpoLepHHOBAs, JHTHOUEPHHOBAS U CMOJISAHBIE
KHCJAOTH MOYTH He PACTBOPUMLI B BOJE, H e1Ba JH T€ c/aabbieé DACTBOPLI
HX, KOTOPBIE MOJAYHYAKTCH NPH KHISYEHHH, B COCTOSHHW Da3N0XKMTh Ha-
HeJ0 YACTHUY aTIOMOCHIHKATa. HO OHH HECOMHEHHO YCHJAWBAOT THAPOJHS,
KOTODLIA B JaHHOM CJy4yae NPOUCXOAHT nNoj BAHsiHHeM Boabl. Koraa,
baarosaps THADOJH3Y, B pacTBope oOKaxercs OOJblIee KOMHYECTBO Le-
NMOYH, TO HAayHHaeT NEACTBOBATDL 1ENOYHOH PacTBOP I'YMHHOBOH Tpynimsi,
a ero AedcTBHe, KAK Mbl 3TO BHJEJH H3 QOBITOB Memepcxoro u ysH-
IMM Ellle HeNOCPEeNCTBEHHO HHKE, CYLIECTREHHO HHOE.

Onwut 2-it. [Topourok rugporoMmconuta (H,Na,, Ca) (Al,SiaOy. 5H.0)
13 Yaxsbl KunaTHAcH 15 4acoB € WENOUHHIM ¥ weaoyuosemenbubim {Ca)
PACTBOPOM TYMHMHOBOII rpynnbl. B BuiTskke Haitgeun SiO., Al,O, u CaO.

WTrawaka K
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Cocras ruaporoMcoHnTa npueeaeH B | cronfue, a nNpoAyKTa, NoJyHeH-
HOro Nno OKOHYAHHH peakuHH, Bo li-m.
I 11 -

HO . . . .o .. L2977 2641
SiO, . .. .. ... ...... .30 3378
ALOs. . . . . . . ... . ... .2980 92850
CaO . . . . . . ... ... 422 8 86
Na,O. . . . ... ... ..... L15 2,43

OnpT 3-it. [lceBnomopdo3b kaonHHHTa no OKOTHTY H3 HMckopoctH
KUAATHAKCHL B MOpOIIKooOpa3HoM cocTofHuMH 30 4acoB ¢ pacTBOpOM ry-
MHHOBOH rpynnbl B €IKOM KaJau (TyMHsOBAas rpynna 43 nozpsona). [lo
OKOHUAHHK DPEAKUHM OTCTOABIIAACH JKHJAKOCTb Oblna CJIHT3, H M3 Hee.
nocJe OXJaXJAeHHs, Beinana aMmopduass reneobpa3Has Macca, B COCTABE
kotopoi 6nnK Hatinens Si0,, Al,O,, Fe,0,, K,O, Bona 4 HeMHOro oprannue-
ckoro BewecTtBa. [locae Benazesnust ocaaka GUABTPAT eile coaepkan
B pactBope Si0. u noaytopnsie okucap. Cocrtas sceBnoMOpGO3Hl, B3ATOH
a onwelta (I), xpynnosepuucTo#t yact¥ mnpoxykra peaxuus (II) u ee
MEVIKO3€PHHCTOH 4acTH NPUBOJAHTCS B TabaHue. OCTaBlIMecs NOCAE PEAK-
HHH BELIeCTBA SICHO KPHCTANJHYHBL,

I 1 I

H,O . . .o 14110 13,400, 14,310,
SiO, . . .. .. ... 4633 4483 10,30
ALOg . . . . . . . .. 3740 3627 34,59
Fe,Op . . . . .. ... 203 2,63 717
CdO . ... ... .. 007 0,00 —
MgO . .. ... ... 013 0,17 0,83
KOo.......... — 2,66 2,70

Ananoruusbie BBIIENPUBEAEHHBIM PE3YAbTAThl NOJy4eHbl NMPH peax-
UKAX [EJOYHBIX PACTBOPOB TYMHHOBOH rpyninbl ¢ OHOTHTOM H HEKOTO-
PHIMHM LEOJAHTaMH. DTH ONBITH J3al0T BO3MOXHOCTb CJI€/1aTh CJIEeLYIouHe
BbIBO/JIbL:

1. Ilesnounbie pacTBOPH TYMWHOBOH TPyNnbl NPeCTABASIOT 4PE3BLi-
uaiHO AHEPTrHYHBIA DEAKTHB.

2. INpu neHCTBHH HX HAa ODDUPOJHbBIE ANIOMOCHAHKATH MPOHCXOAMT
He TOJbKO 4aCTHYHOE pPa3iOXeHHE NOCJAelIHHX, HO M CJAO0XKHBIA 0o6Men
MEXJAY HEPA3J0XKEHHOH 4aCThIO aJMIOMOCHJIHKATA M MUHEpAJbHBIM KOMILE-
KCOM DAacTBODA, NpH ueM B OOMEHHYIO PeaKuHIO, KPoMe me/oueH X [ieaou-
HBIX 3€MeJb, BCTYNAT H MOJYTOPHBIE OKHCJHL.

3. Ilpu comefdicTBHK WIENOYHLIX PaCTBOPOB [YMHHOBOH rPYINL MO-
KET, NOBUIHMOMY, NPOHUCXOJAHTH 3AMEILEHHE BOJLOPOAA KHCABIX AJOMOCH/IH-
K4dTOB H KPEMHETJHHO3EMHBIX KHCJIOT.

4, B ¢nyyaax nepechleHHa ENI0YHbIX PACTBOPOB 'Y MEHOBO} Tpynnst
AONYTOPHBIMKH OKHCJAMH K TJIHHO3EMOM, MOCJeLHHe, NpHCOeNMHds K cebe
H{€N0Yb H BOAY, MOTYT BBINaAaTh B BHAE aMOP(PHBIX KEJATHHO3HBIX
0CaJKOB.

Uto0bl 3aKOHYHTBL € BOMPOCAMH O JEeHCTBUH HA CUJHKATHi ¥ aAJIOMO-
CHJIMKATH BRUIRCTB rymyca, OCTaHOBMMCS eule Ha paborax Hukamaca u
Hukundoposa. —

Oneitet Huknaca craBuaHCh TAKHM 00pa3oM, 4TO €ABA NH H3 HHX
MOXHO CJeJaTh KakHe-nu60 onpejxesensble BeIBoAH. [Ipexne Bcero
C NMOPOMIKAMH pa3/IHYHBIX MHHEPAJOB H TOPHBIX 0OPOA (NONEBOH wINAT,
aBruT, poropas o0Omauka, 11044, 1a6pagopHT, (POHOJHT) CMEIIHBAJICH He
Kakue-1400 ONpe/e/eHHBIE COCTABHBIE HACTH ryMyca HMJH x0T Obl ompe-
AeNEeHHbie TPYNIL TYMHHOBBIX BEWECTB, & TOPQ, KOTODPHIH npencraBs.l
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BeCbMa HEONpeJeNneHHyi0 CMeCh KaK OPradHYeCKHX, TaK M MHHePaAbHHX
BerecTs. YToObl BBIICHHTL, YTO H3BJEKAaJ H3 MHHEpaJOB M TOPHBIX [10-
‘pol TOp(d, ONBITLL CTABHAMCH TAaKHM 0O6pa3om, uTO cMecH Topda € Nnopoi-
KOM MHHEDAaJOB, HAXOJHBIUHECH B CTEKJSHHBIX COCYJAaX HECKOJBKO JET,
06pabaTpiBaAKCh BOJAOH H ONpeaessiuch MNEepenieqliie B pacTBOD Benie-
crea (a). [lapansnensuo ¢ 3THM nenanuch BOAHLIE BHITSKKH H3 OLHOTO
Topdha (b) H H3 YHCTBHIX NOPOILIKOB MHHEDPANOB (C) M TAKXKE ONDPEHENAIHCH
BelecTsa, nepeweanine B pacrsop. JlyreM BBIMHTAHHA H3 BeJHYHH (3)
Beauudd (b) H (C) onpeaensNHCh KXOJAYECTBA BEMIECTB, MNepeLleIInuX
B pacTBop, 6Jaaroxaps xeitcteuio Topda.

[Tpy 3TOM HEH3BECTHO, HAXONHJHCL JIM KOHTPOJLHbBIE TIOPUHH YHCTOrO
topda B Tex e CTAaJMIX Pa3JoXKEHHd, KaK U Topd, 3axmouaBuidiics na
HECKOALKO JET B CMECH ¢ MNOPOIIKAMH MUHEPAJNOB B CTEKJSHHBIC COTY B,
HHAaye TOBOPS, HEU3BECTHO, NAJNKM JH KOHTPOALHBIC TMOPUHK TaKHe XKe KO-
JAU4eCTBa MHHEPAaAbHbLIX BellecTB, PACTBOPHMBIX B BOAE, KAK M T€ MOPUHH,
KOTOphie ObIH B cocyaax. IlpyHuMas BO BHHMAauMe, 4TO Jaxe He OCO-
Genno Oospline KkOneOaHHA B PACTBOPUMOCTH MHHEDAALHBIX BeUIECTB
B 000HX YNOMSHYTHIX CAYYAIX MOrAM AaTh OOJLIIVIO PA3HHILY KOHERHHOTO
pe3ynbTaTa, Mbl ¥ HE MO:xeM npunasarte uudpam Huknaca pemarwinero
anasenusd. CaM aBTOP NPUXOJHUT K 3aKIIOMEHHIO, 4YTO JeHCTBHe Topda Ha
CHNMKATBLI BO BCAKOM Caykae ype3BbiyaiiHo MaJoe.

Huxac NpUMeHsa Takxke 3JeKTPOJH3, MPH YeM 3JeKTPOAM3Y NoJ-
BEpravicsi, ¢ OJLHOH CTOPOHLI, YHCTLIH TOpd, & ¢ APYroM-——CMecH nopour-
KOB MHHEpaa0B ¢ TOpdhoM. Oka3zanoch, HTO NPH COXEHCTBHH 3JE€KTPOJH3A
B XHJKOCTH, cOOpaHHOM HA KaToje, OOHAPYKEHBl 3aMETHbIE KOJXMYECTBA
pPacTBOPHMBIX MPOAYKTOB, B TOM YHC/IEe H NOJYTOPHbIX oxkHcnaoB. HMccne-
JAoBaTenb 3aKAIOUAET OTCI0/A, YTO NOJ| BJAMAHHMEM Topda xeae3o H alio-
MHHHA OTWENJSIOTCA OT CH/AHKATOB H NEPeHOCATCA 3JCKTPHYECKHM TOKOM
na Katoia. K €OXaJNCHHIO, aBTOP COBCEM HE [PHMEHSJ JEKTPOJAH3a K M0- -
pOILIKAM MHHEDAJOB, B3fTLIX C TEMH € KOJHYecTBaMM BOJL, HO 0e€3
Topda, a NOTOMY M HEAb3d CHeNaTh 3aKAOYEHHT O TOM, Kaxyld poJb
urpasn sjgecb Topg.

Ecniu paxe nocjae BCero CKa3aHHOro H JONYCTHTb, 4TO TOpd nei-
CTBOBAJX OTIHeMISOWIHM O00PA30M HA TAHHO3eM H Kenes3o, T0 H TOria
OCTaHeTcsd HEeBbIACHEHHBIM, Kakas COCTaBHAA 4acTth Topda nedcTBoBaA’A
TaKHM CIOCOOOM, KaK 3TO YyKa3biBaeT MCC/AeJ0BaTe]b, T. €. BONPOC O Nel-
CTBHH HA CHJAMKATH H aJIOMOCHJIXKATH ONpeaeseHHHX COCTaBHLIX yacTe
ryMyca OCTaeTCsl HepeUleHHBIM.

TaxkoBbl OMNbTHLIE JAAHHBIE MO BONPOCY O POJH BEUIECTB rymyca B
npoleccax BbIBETPHBAHHS CHIMKATOB ¥ AJiOMOCHJAHKATOB. (JUeBHAHO, OHH
HEeZOCTATOYHBI, OCOOGEHHO MPH COBPEMEHHBIX NPEJACTABJACHHAX O COCTABE
I'YMYCOBBIX BELIECTB.

He pnawoT onpejpencHHbIX VKAa3aHHE M Te HCCJAeL0BAHHA, KOTOPbIE
OblnM HanpaBJEHH K H3YUYRHHI TPOIECCOB, COBEPIIAIONIUXCH TNOJ BAHS-
HHEM BellecTB Tymyca B npupoze. K yHCAy TakHx Hccaea0BaHuil npudai-
nexuT pabora Huxudoponal). HMccnenosarens nponsBonus aHanH3LE
O00JOMKOB KPHCTaAIHYECKUX TOPHLIX NODPOJ, BBHIBETPUBLIMXCHA B TOPQSAHH-
kax. Jns ananusa ObIAM B3SATHL OOJOMOK TrHelca H3 KOJJNCeKUHH MioHXeH-
CKOTO YHHBEpPCHTeTa (HEM3BECTHOr0 IIPOHCXOXAEHHWS), THEHCOBHH BanyH
C MOBEPXHOCTH MAJEHbKOro O0J0Ta B OKPECTHOCTAX MiOHXeHa, KYCKH
JUOPHTA H THeHCa, HaWJAeHDBE MoJ) CJ0EM M0AYyTOpaapuuHHOrQ Topda.
HccnenoBatens oTMeyaer, yTo OKoJo camoro 00J0Ta NPOXOAHT KOHEUHas
MOpeHd, 4 B3AThHie UM OOJOMKH MOPOJ, MOXKHO TNOJAraTbh, 3aHECEeHbl CioAd

1) XKype. onwttd, arpod. 1908 r., ku. 9, ctp. 385



— 13—

AeandkoM. [IpH TakHx . yc/JOBMAX, KOHEHHO, HET IOJHOH YBEPEHHOCTH,
YTO BAJAYHBI, OUYTHBIIHECH, B KOHIE KOHIOB, B 60J0Te, HE NOJBEPraanCh
BLIBETPHBAHHIO M Panee Toro, MPH COBEPLICHHO HEH3BECTHHX YCAOBHSX.

CpabBuiBas Mexay cO060# cocTaB BBIBETPHBIIHXCS M HEBBIBETPUB-
HIUXEH yactedl YNOMAHYTHIX MOPOJ, HCCIENOBATEAb MOJYYHA CAeAYIOliHe
Pe3yJbTaTH:

TCaefic Ne 1 [netic Ne 2 HOuopat Ne 1 [IHopdr Ne 2 FHefic Ne 3

Coex. Boigerp. Cpexx. Boiserp. Caex. BoBerp. Chex. Bwmperp. Cpexc. Bugerp.
HO .. 038 03 1,046 1,29 191 29 134 268 059 070
SiO, . . 7386 7938 7655 78,98 5322 54,33 - 534,78 5543 7142 7580
ALO, . . 1440 11,153 1344 12,33 1841 18,08 1876 17,53 16,03 14,62
Fe,0O, . 1,14 089 1,30 1,26 9,23 930 1039 10,06 1,42 0,11
MnO, . cn — — — 0,08 0,05 0,20 018 044 015
CaO . . 119 066 276 2:6 620 58 633 614 118 043
MgO . . 030 019 035 019 343 217 167 1,09 023 003
KO .. 58 506 1,06 1,31 311 318 1,08 155 428 484

Na,O . . 394 2,05 3,49 2,33 4,26 4,14 3,49 5,34 4,41 3,02

Ecau cyante 006 3aHeprud npoueccoB BLIBETPHBAHHA NO KOJKYECTBY
XHMHUYECKH CBA3aHHOH BOJLI, TO CAENYET MPHTTH K 3aKJIIOUEHHIO, 4TO BCE
oOpasisl THEHCOB OUYE€Hb MaJi0 3aTPOHYTHI BLIBETPUBAHHMEM, 2 DAa3HUIBI
COCTaBA HAPYIKHBLIX H BHYTPEHHHX 4aCTe€H KYCKOB HYXHO CKODEE OTHEeCTH
HA CYET HROJHOPOJIHOCTH cOCTaBa. HapyxHuuie yacTH BaayHOB, NOTepsABIIKE
MyTeM MRXAHHYECKOro OOTHDAHHA 4YacTb CBOMX MHOJIEBHIX WIMNATOB, JErKO
TOABEPraloMXCsl HCTHPAHHUIO, AOMKHB OBIJIM 00OTATHTbCA KBapuem, yTo,
B CYUIHOCTH, H OOHapyxuBaeTCsi auanu3oMm. Hecko/Jbko 6os€e BHIBETPHB-
[HeCs JAMOPHTH TAK MaJO OTJHHAWTCS N0 COCTaBY OT CBEXHX MOPOA,
YyTO KaKOTo-HHOYAb BBIBOJA O HANDABJCHHH NPOLECCOB BHIBETPHBAHHA
ClnenaTh COBEPIIeHHO HeBO3MOxHO. (Bexue M BHIBeTDHBLIHECH OO0pPA3Ibi
Pa3JiM4aTCR N0 COCTaBY He O0oJee TOrg, 4TO MOXHO OXHAATb H AJs
Pa3JiHYHbIX HacTeH KycKa CBEXero KBapLUEBOro JIHODHTE.

[Ipr cTob ManblXx pa3HHUaX B COCTdBE JeNaTh NMOACYETH MOTEPH
OTAENbHBIX COCTABHLIX 4acTed HECKOJbKO PHCKOBAHHO, & C/TH NPHHATL Y.
rHefica o6oraileHue HAPYXKHLIX 4aCTell KBAPUEM, TO BLIYHCJICHHS MOTEpH,
B MPeANOJIOKEHUH HENOIBHKHOCTH KPEMHEBOH KHCIOTHI, KakK 3TO cAeaan
Hukuopopon, eme 6osee marTki. TosbKO NPH 3THX YCJAOBHIX H MOXHO
O6blJI0  MOAYYUTb - CTOJb MAJOBEPOATHBIE pE3YAbTAThl, YTO TNOAYTOPHBIE
OKHCJABI BBHIMBIBAAHCL CHJbHEE, 4€M OCHOBAHHA.

O B3aWMOJEHCTBHHM BEIIRCTB TyMyca ¢ KpeMHE3eMOM B JHTEparype
uMeeTCs nensiit pAn ykasasui. Eme Beppediar v Pusanep rosopuin
O CBfI3H KPeMHe3eMa ¢ YepHBIMH KUCJ0TaMu NouBhli!). JlaBHo Onli0 MU3Be-
CTHO H O CI0COOHOCTH aMMHA4YHOI'O pAcTBOpPA ,KPEHOBOH KHCJAOTH® pa-
cTBopaATh kpemHesdem (Karsten). B c¢esizau ¢ aTuM 0OCTOATENBCTBOM Ha-
XOA¥TCHA OTYACTH MPHCYTCTBHE KpeMHe3eMma B BOJAaX PyubeB, DEK, KOTOpHIE
IOYTH BCerja CONEPHKAT B PACTBOpPE OPraHH4YECKHEe BEmECTBA; OTCYTCTBHE
OKPACKH €lle He YKa3biBAeT Ha OTCYTCTBHE B BOJE OPraHM4YecKHX BemecTs?).
MosxeT ObITh, 3TOH cMOCOOHOCTLID TYMHHOBBIX BEUIECTB DacTBOPATH Kpem-
He3eM OODBSCHAITCA BO MHOTHX CJAyuYasx nponecChl OKPEMHEHHA B MNpPH-
poxe (Julien). '

'} Mo Tomy xe Bompocy cM. Thenard, Friedel u Vogel. N, Repert. Pharm
1871, XX (143 —146). :

) Cm. Detmer u Stolba, Ossian Aschan (Bidr. till kanned of Finland
Natur och Volk utg. of Finska Vet. Soc. Helsingfors, 1908) yxaswiBaer, utO B pe€Kax, BoAa
KOTOpHIX oKpalleHa B Gypbili LBET, COAEPKUTCA MCHbLIE OPranH4yeckoro seiecrsa (17—18 rp.
B Ky0. MeTpe), ueM B ¢1a00 OKpAlICHHbIX MAH TOUTH OECLBETHLIX BOLAX PEK H3BECTKOBLIX
_o6aacreli (38 n mo 69 rp. ma ky6. Metp); cM. H 6 g b om. Bull of the Geolog. Just of Upsala.
Vol. XVIII, 1922 '

K. I. 'muuka. TlourosegeHne 8
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BuiBeTpuBaHHe MUHepaaOB B MNpUpone

MBI pacCMOTPHM 3/1€Ch IIPOLECCHl PA3NOKEHHA TOJBKO TaKHX MHHE-
pa/ioB, KOTOpHE yallle APYrHX BCTPeyaroTcd B COCTABE Da3nHUHBIX MaTe-
PHUCKHX [OPOJ, NAI0UHX HAYAJIO MOUBEHHEIM O0PA30BaAHHSIM.

CepHHCTBIE CoellHHeHHS

. Mupur (cepubét Konuenan) H Mapka3ur (FeSy) (em. Ju-
[fen, A, Lacroix, Winchell, A.) npusamiexar K uncay MHHEDAJIOB,
BeCbMa PACNPOCTPAaHEHHBIX B I[IOBEePXHOCTHBIX TODPH3OHTAX 3€MHOM KOPHI,
H B Pa3HYHBX NOYBOOOPA3yOIHX MATEPUHCKHX MOPOJax BCTPEYAIOTCH
yame, 4eM kakHe O6bl TO HH OLIJIO CepHHUCTHIE coefHHeHHA. MOXHO paxe
CcKa3aTh, YTO OCTAJbHLIC CEPHHUCTLIE COEJIHHEHHA He HMEIOT HHKAKOrQ
3HAueHHsi B NPOURCCAX NoYyBooOpa3oBaHHsi H MOTYT BCTPeYaTbCd JAMINbL B
UCKJIOUMTEJNBHBIX CAy4aax.

HauGosnee 06bIYHDLIA THN Pas/JOXKEHHS MHPHTA H MADKA3WTA NOJ BJIH-
SHHEM BOAbI H KHCJOPOAA BO3JAyXa COCTOMT B IPEBPALIEHHHM HX B CEpHO-
KHCABIE COJIM Ke€Je3a H B 006pa3oBaHHH 4YACTHUB CBOOOAHOH CepHOH KH-
CAOTH, COIMACHO CJENYIONIEMY VPABHEHHIO:

Cepxokucaoe xefne3o nojayyaercd waue Bcero B Buge FeSO,.
. 7H,0O, no HHOrna o6pa3ywTcsi 0oJJHOBPEMEHHO H CONH OkHcH. Cepnas K-
C0Ta, ACHCTBYS HA OKPYIKAwollHe MOPOJLl, AA€T HAYAJO0 PA3/THYHLIM CepHO-
KHCJIBIM COJIIM: M3BECTH, Marueaud, riuuosemMa. Coau OKHCH, B CBOIO OYe-
peab, JalT HAUA10 Pa3HOOOPa3HBIM COEIHHEHUNM, YACTLI0O NBOHHLIM COJSAM.
Bce TakMe CoJH, BLIBETPHBAACH janee, o06pa3yloT FHAPATHI OKHCH, 4alie
BCero no CoCTABY OTBEYAIOUIYE JHMOHHUTY.

HMuorza nHPUT HEMmOCpeaCTBEHHO MePeXOAHMT B TNPHPOJAE B THAPATH
okucu xeneda. H. Stokes ormeuaer, uTo NHPHT H Mapxas3uT pa3aaraioTcs
IHPKYJAUDYOLEH EeJ0UYHOd BOAOH, NPH YeM OCTaercd Ha MecTe THIApar
OKUCH, @ cePa YXOJAHT B BHAE CEPHUCTHIX METANIOB H THOCOJEH.

B nekoToOphIX caydasix, IPH BHIBETpHBAaHHH NHPHTA, BLUIEASACTCH cepa.
Hns npolieccod noyBooOpa3oBaHHs 0CoOE€HHOE 3HAUEHHE HMET NEPBHLIH THN
BhiBeTpuBaHua FeS,. Ero mMowHO HaA6GM0NATh, MEXKAY NPOYHM, B OKpPe-
crHoctax Capatosa, y nojauoxuss COKOJMOBOH ropbl, B TPHACOBBIX JACJAOMH-
tax Boaecnapa (6. Keneuxoi ry6.) ¥ BO MHOTHX IPYTrMX MeCTaX; aHalOru4-
Hele peakLiHH NPOTEKawT B PassiHYHbiX O0JOTHBIX NO4YBAX, rae obpasyercs
nUpUT uAH Mapka3uT (Palla vam Bemmelen, Schucht?).

OK\ACAH

KBapu sipaserca onuuM H3 Haubosiee pacnpoCTPaHEHHbIX B NPUPOIL
OKHCNOB, BXOAS B COCTAB NPOAYKTOB BLIBETPDHBAHHSL DPasHOOOPa3HbIX MO-
POJ, TaK KdK M MEXaHH4YECKHE, U XHMH4eCKHe pa3pylleHus KBapua coBep-
HI3AIOTCA O4YeHb MEJJE€HHO, KpOME TOro JAPYTHe pasHOCTH KpeMHeseMma
(xa.uue,uon), a TAKXKe rHxpaTh KpeMuedeMa (onaJs) NpeBpam@aioTcss Ha 3eM-
HOM MOBepPXHOCTH B KBapil. BcenencrBue aroro O0/BIMHHCTBO HPOJYKTOB
BHIBeTpHBAHKA oboramaerca kpapueM., OjHako, abCoMOTHO HEPACTBOpH-
MbHIM B MNDHDPOLE KBApL CYMTATHCA He MoxeT. Masectusl cayyan, Koraa
Habaoaan0Cch pacTBOPEHHE KBApua, B TO BPEeMs KaK JPYyTHe COCTaBHbIE
44CTH NOPOJLl OCTaBaNHch HeTpouyTeiMH. Tak, Hayes nabmonan peaxre
BLITPABJICHHA HA KPEMHHCTBIX Xe0JaX KAMEHHOYTOJLHBIX U3BECTHAKOR H Ha
K2MEeHHOYTONbHBIX KOHFJIOMepaTax, NPy ueM 3aMeyanoch, 4TO KBapy Aaxe
CHJIbHee pa3benaercd, yem kpemHH. MccnienoBaTear CTaBHT B CBSI3b 3TO

1) Cm. 60J0OTHBIC TIOUBHI.



—115 —

AABJICHHE C HeATeNbHOCTHI0 T'YMYCOBHIX BewectB. Akal. KapnuHCcKH#
H3yuan eBpeicKdi kaMmenb U3 MYD3WHKH, rae ksBapu Obla BHIIENOYEH, 2
noiresod wmnart ocranca uen!). Hanomuum crapele ykasanua Henecca,
COrJIaCHO KOTOPbIM JlaXe TOpHLIH XpycTaab ycTynaeT NeHCTBHIO BOJHL.

Bo/iee aHeprd4HOro pacTBOPEHHS KBapuUa MOMKHO OXHAAThH B Tex
CAy4aax, KOrga Ha HEro JeHCTBYIOT PACTBODH YIJNEKHCJALIX LeA0UeHd H
IEJOUHBIE [ICEBAOPACTBOPLI FyMYycCa, d MOCJEIHHE HEePeAKO BCTPeuarnTCs
B NPHPOJe, HHOTAA H B 3HAYUTENbHBLIX KOJHYECTBax (COJOHIDI).

PemaruTt (Kene3nbli OeCK, KPACHBIA KeJAE3HAK), HEPELKO COCTa-
BASIOMMHA 3HAUHTENBHYIO NMOAMECH K PadTHYHBIM CHAHKATHLIM NOpPoJddM, Ha
3eMHOM ITOBEPXHOCTH fABJIAETCA COCAHHEHHEM HeyCcToHuMBbiM. OH npespa-
[aeTcs B pa3iMyHble THAPATHI OKHCH JKesae3a, 00HYHO reneobpasHbie.
OG6GpasoBanne TOro HJAH APYrOro rujpara MOXeT 3aBHCETb OT KJIAMarTuye-
CKUX YCJA0BHEH; TaK, HalpUMep, B TPOMUHECKHX U CYOTPOMHUYECKHX T10YBaAX
BECbMA pACNpPOCTPaHEH MAJOBOAMBIA THADAT, MO COCTABY OTBEUAOWIHH
TypbuTy. [IpHCYTCTBHE B pacTBOpax, H3 KOHMX BblIAJAIOT THJAPATH, COJeH
H YTJAeKHCIOThI MOXeT JeHCTBOBATh TakXke BOAOOTHHUMAIIMM 00pasoM
(Wtpemme). .

Kopy#una nogobHo reMaTHTy, XOTd H 3HAYHUTENbHO MejaJeHHee, H-
npaTusupyerca. CpaBHUTENLHO € TE€MATHTOM, KODPYHJ NOJb3yeTcs HeboJsb-
[IHM pAacrnpocTpPaHeHHEeM B NOPOJax H OTHOCUTEJbHO PEJOK B NOUBax.

AnOMHHATE U QeppPUTH

HInnwuenu Bcrpevasick B HeDOAbIIMX KOJHYECTHAX B PA3JHIHBIX
TOPHBIX NOPOJAaX, MOI'yT NPHHHMATL YYaCTHE M B npoleccax noysoodpa-
30BaHHd. M3 HHX cosu raMHO3€Ma BHIBETPHBAIOTCH TPyJLHEE COMEeH OKHUCH
xenesa. [lepBbie OCTABASIOT, NPH BHIBETPH3AHHM, Ha MECTE THUAPATH [Jid-
HO3€Ma, BTOphIe—TI'MIPAThl OKHUCH Kene3a. YUCTHIE CONMH OKHCH X2ske3a OT-
HOCATCH COOCTBEHHO K TPYRNEe MarHuTHOrO JKeJe3HKa, KOTOPuiM, mpH
BLIBETPHBAHHH B YMEPEHHDLIX KJAMMATHYECKHX MIMPOTAX, 4Yaue BCEro npe-
BpauiaeTcs B THJpar, OoTBe4alomu# 1o cocrasy JsuMonuty, ‘Tpysnee Bol-
BETPHBAETCH THTAHO-MAarHeTHT (HM3epHH), KOTOPHIA, HApsly € TaapaTaMd
OKHCH JKejesa, JaeT MaJ0 HCCAeJOBAaHHBIE THTAHHCTHIE cOejHHeHHs. Mar-
HETUT cnoocoben B HeOOJLIIHX KOJAH4YECTBAaX PpacTBOPATLCA B. BOLE: nO
Bumody s 10000 4, Boam pacreBopsiercs 0,033—0,036 4. marnerara.
B onbitax Mwanepa (cM. crp. 94) B paCTBop nepexonuao (B yriaekacaoH
Boxe) 0,307% Fe,O,. :

CuaHxaTh

B aToil rpynne Mbpl PACCMOTPHM TOJLKO TE€ COEJHHEHHH, B COCTAB
KOTOpBIX HE BX0IAT moayropunie oKHCIb (AlLO,, Fe,O Cr,O; u np.). Bee
TaKOro PoJia MHHEpaJbl MOrLyT OLITh pacCMaTpABaeMbl B KadecTBe coJel
HJIH TPOJYKTOB TNPHCOECJMHEHHS K COJMSIM OPTO- HI4 METaKpPEMHEBOMH
KHCJIOT, TOrJa KaK MHHEpaJibl, COLEpPKALLUe, HAPALY C KPEMHE3EeMOM, M
NOJYTOPHBIE OKUCHABLI, JOJMKHBI CHHTATBCHA COJAAMH KPEMHETTHHO3CMHDIX,
KDEMHEKEJIE3HbIX M np. KHCAOT 2).

[Ipuponnsie ruaparbt KpemHeseMa (pasnuuﬂue OMaJnbl), KAK YKe yKa-
3LIBAJIOCH BBIIE, B MPHPOJE HEPEJNKO TEepexOAST B XajueloH H KBapI,
nmovyeMy B fouBaxX MBI OOGBYHO HE HAXOJHM OMNAJOB B CKOJIbKO-HHGY b
3HAYHUTEABHHX KoadyecTBax. [lpHunnolt 3TOro nOCAEAHEro ABJCHHS
CAYHKHT H TO, HTO OTUEMAAWIUHMACA NPH BLIBETPUBAHHH CHAHKATO3 H

1} Hosehimme HccaejpoBanns P epcMaHa NPHBoAIT K 3aKJIIOUEHHIO, YTO 34eCh Heii-
CTBOBanH nHelMaToNHTHYECKHE TIPOLECCHI,

Y BepHaacKkHH
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aJIOMOCHIHKATOB KPDEeMHe3eM BCTynaeT B COeJIHHEeHHe C OpraHH4YecKHMH Be-
HIECTBAMH IIOYBBI, & TaKXKe YHOCHTCH M3 NOYBH B BOJAHHLIX PacTBOpPAX HJIH
NCeBIOpPacTBOPAX.

Con KpeMHEBLIX M KPEMHErJIHHO3eMHBIX KHCJIOT, Ha 4TO 06paianocs
BHUMAHHE NPH PaCCMOTPEHHH ONBITHLIX HCCACAOBAHHH, HAYHHAIT NPOUECC
€BOEro NMpeBpalleHUs MOIAOLICHUEM HEKOTOPOTO KOJMHeCTBA BOAH, KOTO-
past MeprOHA4AAbHO, MOBHAHMOMY, PAaCTBOPHETCA B YACTHUE MHHepania, a
3aTeM NPOH3BOJIHT H XHMHuY€ckoe ero udmeHeHHe. Takum ke ofpa3om B
CHIHKATaX M anlOMOCH/JHMKATAX, OOTaThiX 34KHCHIO Keje3a, NMPOHCXOIHT
PacTBOpeHHE KHCAOPOJAd, UTO TAKXKE B KOHUE KOHILOB BEIET K XHMHue-
CKOH DeaKLWH BLIJICNEHHA THAPATOB OKHCH Kesesa.

TakoBbl Havyanbuble (Aa3b BHIBETPHBAHHS BCEX BOOOINE CHIHKATOB H
ATIOMOCHJIMKATOB; NOJAPOGHOCTH OyAyT PACCMOTPEHB! A/ KaXKIOH rpylb
CHJAMKATOB H aMOMOCHJIUKATOB B OTACJbHOCTH.

Fpynna onusunoB. HYane Bcero B NOpoa0o06Pa3yoUHX TOPOAAX
BcTpevaercs oauBHH (Mg, Fe)Si0O,. Ha 3emMHo#l nosepxHocTH, norjao-
mas BOAY H KHLIOpOX, NEpBOHAYyaJbHO HE H3MEHSIOU[HEe ero OJHOPOJHO-
CTH, OJHBHH 3aTeM NOCTENEHHO MpPeBpallaeTCsy B 3MEEBHK HJAH CePNeHTHH —
HoMg,(Si0y)o. HoO. Peakuus ara nporexaeT He 06e3 yyacTHS YrJEKH-
CIOTH, Tak Kak BMecTe ¢ o6pa3oBaHHeM CeprneHTHHa HabmoxaeTcst o
BrizeseHde yrJaecoser. Fe MOXHO n1peACTaBHTh B CJACLYIOIUEM BHJIE
(YNpowmeHHoM):

2Mg, Si0O4 + COy 4 2 H,0 = MgCO; -+ HoMg;Si,05 . H,O, nitm, ecun
HCXOAUTL OT  popmynab oaHBHHAa — (Mg, Fe), SiO,, To B TaKoM BHae:
4 (Mg, Fe),Si0, 4 5CO, + 2H,0 = MgCO; + 4FeCO; + H; Mg, Si20x .

.H,O +2810q

Kpemuesem, npasjaa, npd 3TOM BbiJIeAsi€TCS B BHJE 0Nand H TOJbKO
BMOCJENCTBHY. nepexonuT B kBapy, a FeCO; npeBpamaercsa, noj BAHAHHEM
BOJABI H KHCJAODOJA2 BO3/yXd, B THAPAT OKHCH XKeJesa.

Kopuy yrBepxjaer, yTo Npouecc CePNEHTHHH3AUMH He npeiacra-
BJAAIET NPOCTOTO BHIBETPUBAHWHA, TAK KAK NPH 1NOCAEHEM I0JYy4aioTCs
TOJBKO KOJMJIOKH/IAJbHBIE NPOAYKTH, HO MBI yxKe OTMETHIH (ctp. 84) cBoe
HecorsaacHe ¢ 3TuM B3rJigaoM. Ecau craTe Ha Ty TOuKy 3peHHd, 4TO Bbi-
BeTPHBAHHE €CThb fABJEHHE, B KOTOPOM YIJIEKHCAOTA BHITECHART KPEMHRKH-
CHOTY H3 €e COeJHHEHHH, TO CepNeHTHHH3alUuA HHueM He OyAeT OTJH-
'4aThCA OT BHIBETPUBAHHA. He caeayer npd 3TOM YNYCKaTh H3 BHAY, UYTO
BLIBRTPHBAHHE HauyaZoCh HA 3¢MHOH NOBEPXHOCTH C Te€X NOpP, Kak Ha Mo-
cleAHel noasuJIace opraHHYeckas KH3Hb, 8 MOXeT OHTbL M Davbklue, H
YTO MHOTHE, HabMmoOJ4aeMbie HaMH B HACTOsIEe BPEMs, SABJEHHH BHIBETDH-
BaHUSA MNpHHALIEKAT OTAaJEHHOMY HPOLLIOMY, @ C TE4YEHHEM BPEMEHH,
Jaxe W Mo MHeHHIO KODHY, KOJJIOHAHLIE NMPOJYKTH BLHIBETPHBAHHUA MO-
TYT npespawaTbCs B KpHCTadnHueckHe. Heo6xonuMo A06aBHTh K CKa3aH-
HOMY, UTO KOrja peub HaeT o0 oCraTkaX BLIBETPHBAHHS, TO €ABa JIM npa-
BUABHO BOOOIUIe HA3bIBAaTb WX KOJLIOHJAMH, Ja’Ke H B TOM cjydae, ecau
OHHU He MpeJCTABAAIOTCH KPDHCTaMIUYeCKUMH. DTH OCTATKH HAaM HEU3BECTHH
B COCTOSIHHH 30Jeil, oHH cpa3dy obpasyiorcs B reneo0pa3HoM BHIE, a HE
BBINAAA0T, B BHJE T€J€H, U3 nCeBOpAacTBOPOB, H ECJH, HAXOAACH B BHIE
CYyCMeH3ud, OHH H MPOABAAIOT HEKOTODPbIE CBOMCTBA KOJJIOHAOB, TO TaKo-
BbI€ JKe CBOHCTBAa NPOAB/IAIOT H TOHKHE NOPOUIKH 33aBE€AOMO KPHCTAJJIH-
ueCKHX MHHEPAanoOB, Jdaxke KBapua.

W13 onmToB /IKOHCTOHA, a Takxe ¥ H3 pafa HaGioAenui, 0 Ko-
TOpHX OyLeT peub Aajee, COBEPIIEHHO $ICHO, YTO MHOrHe MHHEPAILl Cno-
cnoOHLl OT/2BaTh YaCTh CBORTO COCTana B OKPYXAWOUHA HMX BOAHBIE pac-
TBOP, CNocOOHBE 0OMEHHBATBLCH C 3THM pacTBOPOM COCTaBHLIMH 4aCTAMH,
Coxpaudasd NPH 3TOM KpHcTaanuyeckyo Qopmy. oBopa obpasHo,
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H3 3jaHusl, MNOpPeiCTaBJAAIOUIEr0 KPHCTAANHYECKYID MOJEGKYNY, MOXKHO
BLITAIHTL OTJE/bHbIE KHPIHUHKH, MOXHO 3aMeHHTb HX NIPDYTHMH, HE YHH-
yTOKAS CaMOr0 3/i@HHf. Ilpaspga, 3TO, Kak Mbl yBHUIHM, BO3MQXHO He
BCErJa: eC/d 3JaHUEe CJA0MHO H KUPNHUYN BHITATHBAIOTCA M3 Pa3HBIX 4acTei
ero, auo moxer Obith H paspywmeno. M takue cayuyan u#abiroaloTcs rpH
BHIBETDHBAHHH.

Ha ofpa3opaniM CceprieHTHHA MPOLECC pPA3J0KEHHA OJHBHHA HE 3a-
kanuuBaercda. CepnedHTHH, BLIBETPHBAACH AaJblle, TepseT CBOH MarHu# H
nepexojMT cHayana B OoJee KHC/AbIE COJH H, HaKoOHel, B CBOGOAHYIO
KucaoTy (onaa).

TakuM o6pa3oM, BLIBETPHBAHHE OJWBHHA (CPeHEH CONH ODTOKPEMHE-
BOH KMCJIOTHI) CYLIECTBEHHO COCTOHT B €r0 NOCTE N1 € H H O M IePexo/ie B pas-
JAKUHBIE KHCJABIE COJIM, NMPH Ye€M OCHOBAHHE BHIHOCHTCS B BHMJE YIAEKHC/ABIX.
cosiel, 4 3aTeM B KHCJAOTY (3MEEeBHK MJ/1H CEePNEeHTHH HMEET COCTAB KHCJAOH
COMH OPTOKPEMHEBOH KHCJIOTHL, K KOTOPOH APHCOEIHHSETCA HACTHUA BOJHI,
€CTh OCHOBAHHS, BNPOYEM, CYUTATh €r0 KOHCTHTYUHIO Gonee CAOXHOMH).

Kak yBHIUM HHKE, 3TOT THN Da3JIOXKEHHA NPHCYI[ HE TOJBKO BCEM
CHJHKATaM, HO TAKXe aJloMO- H (peppHCHAHKATaMm, nPH NeHCTBHH Ha M0-
CMeZHHE BOJAbI H YIJNE€KHCJAOTH. [I03TOMY KO BCE€M OCTaJbHBIM XapaKTepH-
CTHKAM $IBJICHHH BLIBETPDHBAHHS MBI MoXeM A00aBHTbL eule, 4TO BbIBET-
puBanue eCTb oO6pasoBanue MYTaOHJABHLEX COEIHUHEHHH
(Pepcman), e. COeJMHEeHMH, HenpephIBHO MEHSIOINHXCHd B CBOEM
coctaBe. [lpu BbIBE'IpPIB?HPIH 6orateix FeQ ondBHHOB nosayudaloTesl, B Ka-
4ECTBE MPOMEXYTOUHBLIX RNPOJAYKTOB pacnajga, GeppHCHIMKATHL.

[pynnma 6e3rnuH03eMubiX THPOKCEHOB H aMd)nﬁoJIOB.
Moao6uo npeasiayuieii rpynne, atu conu meraxkpemueBod kucaoth (RSiOy)
JAI0T B TNPHPOJAE COEIMHEHHR TOTO K€ THNa, 4YTO. ¥ CepnenTHH (Tak
HA3LIBa@MbIH aHTUIOPHT). B 3TOM cJyyae NPOHCXOAMT Mepexo) cpeaxed
METaKpPeMHEBOH COJIM B KHCJAYIO OPTOKPEMHEBVIO, H NanbHeHRImuH nponecc
pacnaja COBCPIIACTCA TaK KE, KaK H Y CEPNCHTHHA, NOJYYHBLIETOCH H3
OMHWBHHOBBIX MHHEDajs0B. Bo3aMoxeH, oAHAaKO, nepexo] Oe3rjiuHO3EMHBIX
ABrUTOB M pOroBbix oOMaHok ¥ B Tanbk (H.MgySi,0,.), npencraBagouyi
KUCAY MeTaKPEeMHEBYIO COJMb !):

4 MgSiO, 4+ H,0 4- CO,—H,Mg, (Si0.), + MgCO..
SHCTATHT " TAJ LK

Takue npeBpameHHs CBOHCTBEHHBI, NOHSTHO, TOABKO TEM MHHEpaJaaM
ONHCBHIBACMOH I'DYINb, KOTOPhLIe OOraThl MarHe3ued H He COjepXkar CJIHHO-
3ema M okucH xenesa. [logobuo cepnenTHHy, TaJibK HE nNpejcTaBJiser
KOHEUHOH CTaJAHd PA3/IOKEHHS, TAK KaKk OH crnocoben oboraularthca BOJOH,
TEPAs MpPH 3TOM MAarHdi. B peayabTaTe onfaTh MOAYYawTCH oONanbl H
MgCO.,.

YHCTO H3BECTKOBLIE M MAapraHIOBbLIE MHHEDAsbl 3TOH rpynnbl TakXxe,
MOBUJIHMMOMY, JaIOT MNPOMENKYTOUHBIE KHCHALIC COCNHHEHHS, Mpewie ueM
pacpacTeCd HA onanbl H yrjaecoad. ¥ poaouuta (Chester) mapransen
BHIJE/IAETC B KOHIE KOHIOB B BHJAE NHPOMIO3UTA.

ANOMocHUNMKaTLl U (eppHCHIHKAT b

Fpynma noneBwx mnartoB. Mb cTaBUM Ha nNeproe MecTo
3Ty Ipynny MUHEPatOB KAk MOTOMY, UTO ee MNPeACTAaBHTENH ABJAAIOTCA
Haubosee pACNPOCTPAHEHHLIMHM aJIOMOCHMMKATAMH B GONLIIMHCTBE NMOYBEH-
HBIX THMOB, TaK H TNOTOMY, YTO OXHMH H3 THNOB HX DPA3JIOMEHHA MHOTO-
KPAaTHO H3Y4aJiCA M eMy NpCBsiulena O6iuHpHad JHTEpaTypa.

1) [lo OTHOINEBHIO K NPOMCXOKJIEHHIO TajJbKA ClegyeT CHeAaTh TC He¢ 3aMeYaHHs, KO-
TOpble CHeNaHn! BbiIe MO OTHOWEHWI ceprneHTHHU3aHH.
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Jlpn peficTBHH BOJABI M YIJIEKHCJOTH, BCE MOJAEBbie LITIaTHl npeapa-
HIZI0TC B KAOMHH, HE HMEHWHA O06BIYHO KPHCTANIHYECKQrO XapaKTepa,
HO N0 CBOKMM XMMHYECKHM CBOHCTBaM BIIOJHE HACHTHYHBIH C KpHCTaa-
JHYECKHM KaOJMHMHHTOM. OTCYTCTBHE KPHCTAANHYHOCTH B KOHEYHOM
MPOAYKTE pacnajia NoJsieBOro HInaTa A3Baj0 NOBOJA YTBEPHKIATh, YHTO KpPH-
CTA/IHYECKHMHA KAOJMHHT He MOXeT ObiThb BooOIlle HPOLAYKTOM BHIBETDH-
Bauusa. Ho H npoHcxoxaenHe He KPHCTAMNIHHECKOIO HJAH HEACHO KPHCTad-
MM4YECKOro KaoJHHA TPaKTOBAJXOCh PAa3JIHUHLIMA HCCHENOBATE/IAMH HeE
OJHHAKOBO, NPH YeM HEKOTOPHIE H3 HUX NMPOTHROMOCTABANIN KA0JAHU3ALHIO
poiBeTpuBaHi0 (I Ty ep, oruactn lllrpemme) Po3nep u Baifin-
Il € HK YTBEDKJAJNH JaKe, YTO KAOJNHH BOOOLIE HE ABJAECTCA NPOLYKTOM
BHIBETPHBAHMA, & 00pa3yeTcs, Kak pe3ysbTaT UOC/JAEBYJAKaHHYRCKOro Mefi-
CTBUS Ta30B HJM TepMaJabHbIX BoA. MHble HCCnenoBaTeNH CTABHJH NPOHC-
XOX/JAE€HHE KaOJHHA B CBSi3b C JESATEJBHOCTBIO 6040THBIX Boa (P amawnw,
B cT), npyrue ormeyaau caydam o6pas’sOBaHHs KaoJMHA NOJ BiHAHHEM
XONOJHBIX YTHEeKHCAbXx UcTouHHKOB (Farensp, lliTpemme).

Te uccreaosaresd, KOTOpble MPOTHBOMOAArAAH KAOJHHU3AUHIO BHDE-
TPHBAHHUIO, OTMEYAaNH, YTO BBIBETPHBAHHE 3TO—OKHCIHTENbHBIA NpoLeCcS,
a KAOAUHH3aUUA-—BOCCTAHOBUTENALHBIHA, Y4TO NPH BHIBETPHBAHHH NPOUCXONUT
MEXaHUYECKAasaA AE3MHTEerpalusi MOpOoJ, & MNPd KAONHHU3AaUWH TaKOBOH HE
nHabaonaercs (llltpemme, UlTynep).

HMayyas nuTeparypy no BonpocaM KaoOJHHH3ALWH, HETPYIHO, OMXHAKO,
NPUTTH K 3A3KJAIOYEHHIO, 4TO BCIOAY B NpHpoAe, rae pPaboTawT BONA H
YIJMeKHCHOTa, OTKyXa Obl nocJaejHHe HH MNOJAYuYadHCb H KakoBa Obl HH
Oblia TemMnepaTypa BOJB, BLI3BIBAIOT NMPOLECC KaouuH3auun. Taxkum obpa-
30M, KaOJHH B npHpoae o0pa3dyeTcsd M noJl BAHSAHHEM T€DMAJbHBIX HCTOY-
HHKOB, M [10j] BJHAHHEM XOJOJHBLIX VIJIEKHCABX HCTOYHHKOB, H TOA
BAHAHHEM OONOTHBIX BOJ, H T1OJ BJHSIHHEM [OBEPXHOCTHOTO 'BHIBETPH-
BAHHS, & NOTCMY H HE MOXKeT ObiTh OAHOH Oo0uwell TEOPHH, OXBATLIBAKOINEH
reHe3HC BCEX KAOJHHOBBIX MeCcTOPOXJaeHHH BooOuie. OTMeTHM, HYTO B He-
KOTOPBIX CAYYasiX BO3MOMHO, MOBHIHMOMY, BHIJ€JE€HHE KAOJHHHTA H H3
pacTBOPOB.

Ecan mMbl NpHOdaBUM K CKA3aHHOMY, YTO KAOJIMH MOXeT 00Da3oBaThes
H Ha 3eMHOH NOBEPXHOCTH, H HA Da3JHYHLIX TrAyGHHAX, KYAad MPOHHKAIOT
NepeyucaeHHble BHIUIE NPHPOAHBIE DEAKTHBH, TO OYAET NOHATHO, 4YTO
3aN€XH KaosuHa MOTryT OLITL pasjidysbl M N0 BHemHeMy Buay. Eme
GosblIe  YCHOKHAET BOMPOC TO O6GCTOATENBCTBO, HTO MECTOPOXKJIEHHS
KAaOJIHHOB PAa3Ju4Hbl MO BO3pacTy, pPas3adyHbl MO KOJHYECTBY BPEMEHH,
nomeAlero Ha KX o6pa3oBaHHe, H YTO NPOHERCC KAOJHHU3AUHH KH3YuanaH
yanie BCEro TaM, r1e€ OH JNABHO YXKe 3aKOHYHJICH, Iie KAaOJHH siCHO BHACH,
TAe HeJb3A yKe HabMonaTh NEPBHIX CTajud PA3JNOKEHAA, THE, CAeL0Ba-
TEJbHO, MEXAHHYECKAas NE3NHTErPALMS YIKEe HE 3aMeTHa.

JlOCTaTOYHO OTMETHTH HECOMHEHHOE MPHCYTCTBHE KAOJAHHA B TPOMNH-
YECKHX M OCOORHHO CYOTPOMKUECKHX NMPOAYKTAX MOBEPXHOCTHOIO BLIBET-
pHBaHudA, 4TOOK He CNOPUTL O TOM, YTO KAOJIUH MOXKeT oOpasoBaThCH
NMyTeM BHIBCTPHBAHHUA. 3Jech #e MOXHO Habaaarh, YTO KAOJHHH3ALHUS
HAET MNapanlenbHO ¢ MeXaHWueCKOH Je3HHTerpaiHeid BbIBETPHBAIOIIEHCH
MOPOAH, YTO KAaOJHHHU3AUMHA MOMKET COIPOBOXKIATLCH OKHCAHTEAbHBIMH
npoueccamy, 4TO HabJIOAaeTCs onpeneieHHOe 0CJAa0ACHHE KAONHHH3AUHK
¢ TAyO6uHHOH W np.

Ecny kaonuuu3auuMa HAeT noA BaHsAHHEM OOJOTHLIX BOJ HJIH HA
rny6unax, Malo AOCTYMHBIX KHCJOPOJY BO3Ayxa, TO ©OHa OyJleT colipo-
BOXIATLCA BOCCTAHOBUTEBHLIMH fpoueccamy, NPH 4€M KaoauH Oyjer
0CBO0OXAaTBECA OT OKHUCJIOB JKeJe3a, B NPOTHBONOJAQKHOCTL TOMY, YTO MBI
HabM01aeM NPH TPONHYECKOM BLIBETPHBAHHH.
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KaosMu #iH KAOJMMHHT npejcraBiasieT CBOOOAHYIO KpEMHEraHHO3EM-
Hylo xucaory (H.ALSi,Og . H,0), oTkyna sicHO, 4TO ' KOHEHHAs CTajaus
pacnazgd anioMOCHJ/IHKATOB IOJ BJAMAHHUEM BOJALI M YTJAEKHCJIOThI aHANOT HUHa
TAKOBOH Xe MPOCTHIX CHJAHKATOB: H B TOM, ¥ B JADYILOM CJy4asX noay-
yapTCs CBOGOJAHBIC KHc/AOTHL. Takas aHaJOTHA NO3BOJAET JNONYCTHTb, uTO
¥ B nepBbiX §a3ax BbiBeTPHBAHHS ITHX MABYX rPYIUl CHAHMKATOB JOJLKHO
OBITH MHOI'O OOWIErO, H HA CAMOM jeJsie Mbl 3udeM, 4To ajwMo- ¥ ¢eppu-
CHJIMKATH HAYKMHAIOT CBOM Npolecc pacnaja ¢ NOrjiou(eHHs HeOONbIIHX
KOJAHYeCTB BOJALI, KOTOphie, H3MeHsdsi CBOHCTBA a/JIOMOCHJHKATOB, BHauaJle
HE pa3pyiialnT UX oAHopomHOocTH. Tak, JlemGepr yka3biBan Ha H3me-
HEHHA (PH3HYECKHX CBOHCTB AOJIEBBIX WINATOB NMPH NOTAOLIEHHH MMH BOMIHI;
TO € TOBOPAT ONBITH JIKOHCTOHA CO CAWAOH, ONHCAHHbIE BbIUIE.
Janbhelimas cTajua BLIBETPHBAHHS JOJMAKHA 32KJAIO4ATHCA B OTHIENJCHHH
weno49efl H EenoYybiX 3eMesb H NOCTENEHHOM 3aAMELEHHH HX BOJAOPO/IOM,
a y 6onee KHCABIX, 6OraThiX KPEMHE3eMOM, OJEBHIX IINATOB H B OJHOBpE-
MEHHOM OTIIENJEHHH H30BbITOYHOI0 KPEMHE3€Ma, KOTOPbill MOXKET BHIIaAATh
B BHJEC onand M 3aTeM NOCTENEHHO NPEBPALLATBCA B KBapl, a MOMET H
YHOCHTBCSI B PACTBOPE HJHM NCEBAOPACTBODE H3 NDOAYKTOB BLIBETPHBAHHS.
Takum 06pasom, MBI NDHHHMAEM, YTO BCAKMH MOJIEBOH MINAT, PaHbIUE 4YeM
MpeBpPaTHTLCA B CBOOOIHYIO KHCIOTY, JAOJKEH NPOHTH pAJi TPOMEKYTOU-
HBIX CTAAHH, B BHIE KHCJABIX CoJeH, OiMKe noka xe usyyeHHux. [lTosu-
JHMOMY, B 3THX CJy4asx paspylIeHHE KPHCTAMJNHYECKOH CETKH NoAeBoro
WINAaTa NMPOHCXOJHUT Y)Ke HA NepPBLIX CTAXUAX BhIBETDHBAHHUS.

Yixe npespanieHye OPTOK/IA3a B CHOAY, NPHUHAANEKAUIYIO K rpynne
MYCKOBHTa, MOXHO paccMaTpHBaTb, KAaK MepPexoa cpedued conud B COJIb
KHMCJIYIO, XOTH 3Ta NPHPOJHAs DEAKUHA €ABA M NPHHAJJICKHT 30HE BHI-
BeTpusauusa. [lo namupim Jlakpya, Takoe mpeBpaulenHe YALIE BCETrO
HACT B TpeluHHax CialHOCTH, H MaJO-M0-MaJy BeCh MHHEpaa npespa-
maeTcss B MacCy NAaCTHHOK GECUBETHOW CAIOAL, KOTOPhie 4acTO OBIBAIOT
CKPBITOKPHCTaNNIHYECKHUMH. [IpeBpawenusie B CJAOAY MoJEeBHE IUNaThi
CTAHOBATCA MYTHBIMH, TEPSIOT CBOH CTeKNAHHBIA OJecK, NPAHHMAA BOCKO-
BOH; TBEPAOCTb HX YMeHbIaeTcs, a NMAOTHOCThL Bo3pacrtaeT. HeroopymxeH-
HOMY TJ1a3y OHHA MNPEACTaBASIOTCS JKEATBIMH. 3JTo [MpeBpaueHHe vacTo
ObIBaeT HENPAaBHJbHbIM, TNOSBJIAICH 4YACTHI® B lEHTPE, 4acTbi0 HA MEpH-
depuu KpucTaiia.

Heckonbko 0Opa3yoB moJsiypa3/ioKeHHBIX MOJEBLIX LINATOB MCCJE]0-
BaHo JleBuncounoM-JleccHHTOM, KOTOPEH Ha3biBaeT npouecc pasuio-
WEeHHA NenuTH3auHell B OT/HYHE OT KAOJHMHU3a YK, XOTa e]8a Ju
MOXHO COMHEBAaTbC B TOXJAECTBE 3ITHX JBYX npoueccos. Mccaeaosarenb
M3y4aJs, OYEeBHIHO, nepseie (pa3bl npouecca, HHOTAA, MOXKET OhiTh, YCJIOXK-
HABIIHECH H DeAKIUSMU 3aMeIneHHs. TaKOBble BO3MOMHB, KaK Mbl 3HAeM
H3 oneiToB b e fi € p a, npu nelicTBHH caabbiX COMAHLIX PACTBOPOB, @ NMOcaen-
HHE BCErja NPHHHMMAOT y4yacTHe B Mpoueccax BbiBeTpPMBaHusg. [IpuBenaem
3/eCh HEKOTOpHC navubie Jlepusucouna-Jleccunra.

[TloneBo#d mnar ua nopdpupuTouaa. [lesuTuaupoBan, HO ecTh
1 O€eCcuBeTHBIC YHACTKH JIMCTOUKOB C APKOH arrperanuMoHHON NoaspH3auues.
Ero cocrar Takos: ‘

Si0, . .. L 7. L 80,00%,
A0y ... Lo 20,64
CaO. . . .. . ...1404
MgO . ... ..... 11
Na,O . .. .. . ... Her
HO .. .. .. ... . 543

HPOILYKT BHIBETPDHBaHKA COBEPUIEHHO HE€ COAECPKHT HATpE, TEM HE
MEHEC CUMTaTb €ro 3a BeNeCTBO, NOJNYHEHHOE H3 AHODPTHTA, HEJb3d, néo



— 120 —

B 9TOM MNOCJEAHEM Cnydde IPOAYKT BhiBeTPHBAHHUS COxepikan Onl MeHblIe
kpemueszema. CaefnoBaTenbHO, MBI UMeeM 34CChb JEJ0 ¢ JJarMOKAa30M
rpynnsl OUTOBHHMTA MK 1a6pajopa, TAE BECH HATP BHILIE/NOYEH M 3aMEUICH
sono#. [Ipueenem 3arem ananuswm @ orTa, uccaenosasuiero nabpanop u
pa3JHYHbIe CTAZH¥ ero BuIBETPHUBaHUA. K coxanendio, HcciaeloBaHuMs
Jlesuncouna-Jleccuura, kak H wuccnenoBanus Porrta, He JAIOT
ICHOrO YKA3aHUS, NPEACTAB/AIO JIM HCCACAOBAHHOE BEIUECTI0 OXHOPOAHBLA
- IPOAYKT MIH CMECh HECKOABKKX NpoAyKToB. Bosee BEpOATHHM NpeacTa-
BJSIETCA TMOCJAEAHEeEe NPEANONONKEHHe, HO H B BTOM CJayyae {1poCToRt
pacyeT NOKa3mBaeT, YTO AANCKO HE BCerga B STOH CMECH MBI MOMeM
NPUHATL OPUCYTCTBUE HEPAB3JOXKEHHOTO [OJEeBOTO IINATA, KAOAHHA M KPEM-
He3eMa, YTO B HMHHIX CAy4YasiXx B COCTAB CMECH BXOAAT M NPOMEXYTOHHBHIE
NPOAYKTH MEXIY NOJEeBHIM LINATOM H KAOJKHHTOM—KHC/IbIE aTIOMOCHIHKATHL.

Jlabpanop  Jlabpanopsl, oTHacTH Boaee wau menee

CBEXHH KAOJHHH3HPOBAHHbBIE YHCTLIE KAOTHHBI
SiO, s 1 5 50,03 49,16 48,61 17,72
ALO, . . ... .. 270 28,60 29,60 20,45 37,40
Fe,O . 0 o o . . . 25 1,62 1,88 3,40 1,59
Ca0 C e e e e e 9,0 4,21 3,47 0,68 0,23
Mgo . ...... 10 2,95 1,67 0,49 0,11
KO ... ... 1,0 0K.1,00 — — 0,44
Na,O . .. .. .. 5,0 0K.1,00 - — , 0,76
HO . ...... — 11,00 13,63 16,38 11,66

M3 undpoBbix ZaHHBIX BHAHO, YTO B TO BPEMSl KaK HATp BhILLEJO-
YUACS NOYTH HAUEJNO, HM3BECTH COXPAHUJAOCH OKOJO nOJOBHHHEL. Orciona.
KOHEYHO, HENb3s RIIE 3aK/JIQUYUTL, YTO anLOMTOBAs HaCTHUA pPa3pyliaercHd
BOOOLIE Jerye, 4eM AHOPTHTOBAs, TaK KAK B TOH rpymne miardok/aasos,
K KOTOPOH OTHOCHATCH NPUBENEHHBIE AHANHU3B], YHCAQ AROPTHIOBHIX YACTHL
6onee yucna aaLOUTOBHIX.

HTo KaONWBHT OOAYyYHJCH U3 sa0pagopa AEHCTBHEM BORBI H yrne-
KHCJAOTH!, SIBCTBY@T M3 TOrO, YTO HHOLAA, XOTH ¥ PeIK0, KajdblHT HAXO-
JHTCH BMECTE C KAOJHHHTOM.

IMpu mccaeposanuu npouecca BuBeTpuBanus B Yakee 6aus batyma
HaM yJAaJOCh BBIACAHUTH H3 NOAYPA3JOKEHHOH nopoan (aBYHTOBOrO aHie-
3HTd) OPOAYKT NPOMEXYTOUHOrO pacnaza MeCTHRIX [OJEeBRIX IIATOB.
Avanu3 atoro npoayxra (Il) npuBomuTCH HUXKE HAPAAY C aHAJAUBOM CBe-
XKEro nonesoro uinara'):

[ I

HO. ... ......... 02 11,21
SIO, . .. ... ... . 0549 5708
ALO, « . . . .. .. ... . %006 2332
Fe,O; . . . o o0 o o 0 0 o0 — 1,08
CaO .. . ..., ... ... 1,58 CcaI.
MO . . . . .o o . .. 019 042
KO . ... .. ... ... 582 28
Na,O . v . . o oo .8 1,25

Peakuuu npespauieHusi nOJeBHX IUNATOB B KAQJHH [1PEACTABJIAIOT
00BIYHO B TAKOM BHIAL

1} O BhiBeTpHBAHHH NoteBuX wnatos ¢M, Bischoll, Struve, Gehlen, Fuchse
Forchhammer, Fournet,Malaguti, Crasso, Suckow, Roth. O kaoauau3auun
xabpanopos, B YacTHOCTH, kpome Porra cM. Rose, Delesse, Jlaspckun, Camvohi-
noB, Kossmann, Bericht uber die Thitigkeit der naturw. Section der Schles. Ger. im
Jahr 1885.
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K,A1,8i,0,5+C0O,+-2H,0=H,AL51,0, . H O+-K,CO 44Si0,

OpPTOKIIa3

Na,Al;51;04,+CO ~+2H,0=H,ALSi O, . H,0 +Na,CO -48Si0,
ansbnt

CaAl,Si,0,+C0,4-2H,0-—H,Al,Si,0, . H,0—-CaCO,

AHODPTHKT KaoIHHUT

BeposuTHo, ToyHee Oblio 6bl MX HM300pamaTh TaK:
K,ALSi;Oy, +mCO,4-pH,0=(K, H),ALS10,n ;+mK,CO +4¢S10,.

r7ie m, p ¥ q MOryT GbITh W APOOHBIMH, €CJIH KOJHMYeCTBO YaCTHU NOoJeBOro
HInaTa NPUHHATh 33 €IHHHILY.

IIpoTHB TAKOrO MOCACNOBATENBLHOIO H NOCTENEHHOrO pacnaja noJje-
BOrO LINaTta Bo3paxan [uH36y pr, HO €ro J0BOAL, N0 HAUIEMYy MHRHHIO,
HEJOCTaTOUHbl. ['uH3O6ypr, MexIy NPOYHM, YNYCTHA H3 BHLY, 4TO
B YOOMSHYTOM BHIUC NPOAYKTE BHIBETPHBAHHUA YAKBHHCKHUX NOJEBBIX IUNA-
TOB JIOKA3aHO OTCYTCT3HE HAaCTHI CBEXEro NOoJeB0ro iinara, a4 NPH 3THX
YCAOBHSIX €70 Henb3sl TPAKTOBATH MHAUE, KAK NPOMEXKYTOUHBI NPOAYKT
pacnajga HJAH CMeCh TAaKOBHX. IJTH NPOMEXYTOUHBIE NPOAYKTBH! pacraja
CBOHM BHEIIHHM BHJOM H HEKOTOPHIMH (PU3UUCCKHMH CBOHCTBAMH TOpPA3A0
6.14/h€ HANOMMHAIOT KAaoOJWH, YeM [0JIeBOH WIMAT, OTKYAd CJAEAYeT, 49T0
OT.JHUHUTBL NIPOMEXYTOUHBEIE NPOAYKTH pacrnaja NPOCTHM IJ1a30V HAH NOJA
MUKDPOCKONOM, B uixdax, oT kaoauHa Hepo3MokHo. OHH OKpAMIHUBAIOTCH
MYKCHHOM TaK Xe, LdK KaOJHH.

Becbma BepossiTHO, uTO HMHOTrAa peakiiMsg pacnajza NOJEBbIX [INATOB
OPOTEeKAET H CJAOKHEe, uTO, Hapsly C mepexojoM B TIJ4HY, 4YacTh MHOJe-
BOIO IINATd PACTBOpPSiETCH B 00pa3yloleics yrAeKMCAOH [eaoYd HAY Pa3-
JardeTcs URMHKOM. Bpille paccMOTpeHHBIE ONBITHHIE HCCAELOBAHUA NOKa-
3bIBAIOT HAM, YTO TJAHHO3EM, XOTH H B HeOOABIIMX KOJMUHECTBAX, NEpPexo-
IMT M3 aMIOMOCHJIUKATOB B PacTBOP.

I'pynna cnmop BrBeTpusanue cail, NOBUAHMOMY, HPOHCXOAMT
JIerye, 4yeMm BHIBETPUBAHME OpPTOKJAa3a JlabopaTOpHHe HCCHEAOBAHHA NO-
Ka3pIBaIoT, YTO MYCKOBHT rOpa3fo 3HEPruuHee OTHIENASeT CBOK 11e/ioYb,
YeM OPTOKJA3; O TOM e CBUIETENLCTBYIOT KyJAbTYDHHIE ONbITH BoTuyaaa
u [lpavumuukoral), corgacHO KOTOPRIM PaCTEHHS rOpPA3f0 yCnewsHee
Pa3BHBAIOTCH, €C/AH Kanuiubie COAM JOCTABAAIOTCA B BHAE MYCKOBHTR,
YeM B TOM CJYyyae, KOrJa WCTOYHHKOM Kaausd SBAACTCH OpTOKAas. Ana-
JIOTHUHBIE Pe3yabTaThl nosayuun CaMo it n 08B, KYAbTHBHPYs rpub Aspergil-
lus miger. OcoGeHKO nerko pasnarapTcsd yepHble CAIAH (rpymna GHOTHTA).
Bo BCAKOH TNOBEPXHOCTHOH nOpOJe, COAEpKAIE# OHOTHI, NIPOHCXOMMT
BEChMa 3aMeTHOE 1A Tvia3 M3MeHeHHe CT0Jbl, HOCHIIee HA3BAHHE B bl UBeE-
TanH 4. [lo uceaenosanusiv Llwummepa, BolllBeTaHHe O0GYCAOBAHBACTCH
npexae Bcero BnaenenueM Fe,O, (8 Buae ruapara). Hapaay ¢ atum
BhIAGJIEHHEM HIET MOTEepH Kanusi U 3aMelledide ero soaoponom. Konegusim
OPOAYKTOM BHIBETPUBAHUH MYCKOBHTA, COCTAB KOTOPOTO MOXET OHTh
onpejener gopmynoi (K, H),AlLS8i,0;,, siBasercs xaoauHHUT. [IPOAYKTHI Bhi-
BETPHBANUA OHOTUTOBBIX CJIIOJ, COCTAB KOTOPBIX BHIpamaercs (QopMyaoH
(K, H),(AlLFe),Si,0, . (Mg, Fe).SiQ,, nacKoabkO yAan0Ch BBISCHHTb J0 CHX
1n0p, pasHooOpa3Hnl. Mbl 3HaeM B HacTOsiUiee BPeMS HECKOJALKO THIOB
pacnaga, a HMEHHO

1. Boluseranue, Kotopoe 3axaHuupaeTcHd o6pa3oBaHueM H3 OGUOTHTA
kaoaunuTa. OOHYHO, TAKOH KAONHHUT COXpaHseT BHemHowo ¢dopMy Opo-
H3BeJIUero ero 6HOTUTA H HexkOTOphle cBOMcTBA GHOTHTa. IlpH 3TOH peak-
HHH NPOHCXOZUT 0OpasdOBaHHE BTOPHYHOYO KBAPLA, ABISIOLIErOCH, /18 BHRIM
00pa3oM, NPOAYKTOM KOHEYHOrO pacnaja OJMBHHOBOrO Ajgpa OGHOTHTA.

1) Nueuuk Xl cbeafa pycck ecTecTBOMcN. H Bpauyeil.
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QOO6n4HO B KAOJUBMTE, NOJNYYEHHOM H3 OGHOTHTA, COXPAHALTCH HEOOMbIIOE
KOMHYECTBO OKHCH Xe/esa, 60ablias Xe 4acTh QePPUCHIHKATA, BXOASWIEro
B COCTaB GHOTHTA, pa3naraercs. BhBeTaHME—BECbMa PaCnNPOCTPaHEHHHIH
B npHpoje Tur BhIBeTpUBaHUs OuoTuta., Ero ¢axropamu asasiorcs Boaa
# yraekuceaora. Opraguyeckue BellecTsd, NOBHIUMOMY, HIPAIOT POJb JHID
NOCTONBKY, TOCKONBLKY OHH CNIOCOOCTBYIOT BBIHOCY U3 NPOJYKTa BHIBETPH-
BAaHHA Kenesa, NOJYYMBIUIErocs Npu pacnane deppucuaukara. Turanosas
KHCJIOTa, HE NMpeacTaBdrlias PeAKOCTH B cocTase OHOTUTA, BhLLAEAACTCHA
npu 3TOM [pouecce B BUEe TOHKMX ura pyrusa. Hrorna o6pasyercs u
NpOMeXyTOUHas CTafHs B (OpMe BK/OYCHHR HABMEHHMTA (THTAHKHCTOIO
Keae3HsKa).

[locTeneHHy KxaoaMHW3aUMw OMOTHTAa HAM YA3NOCh NPOCAEAXTH HA
ob6pasuax storo Muxepana H3 besoit Llepksu (Kuesckoro okpyra). B umxe
NPHBOIMMOM TabnaMue cooblilaeM aHANHTHUYCCKMUE AAHHBIE JAsS psaa nochie-
J0BATEJbHLIX NPOAYKTOB BBILBETAHHS OHOTHTA.

s m B og LZbe
= s = .8 A . %_ 566
250 LfEN 2EN Fo=E .2
Xe . Z0e ., Er. o_2858
88" =:58° 989 zFEsx
U0 g = 00 O SzDo
S5 o&e%% §°4 2EEEF
o m
H,0 2,37 5,05 5,44 12,76
Si0, 36,63 34,71 40,93 43,36
TiO, 1,28 3,19 0,46 -
ALO, . 17,37 15,46 19,43 34,31
Fe,O, 6,75 12,56 8,92 3,98
FeO 15,41 2,80 1,94 —
MnO 1,04 0,80 — —
MgO 9,73 15,77 13,80 2,43
Ca0 0,23 1,89 0,50 —
K,O 8,15 7,32 7,52 2,67
Na,0 0,94 0,68 0,87 0,33
Cymma . 99,90 1002 99,81 99,84

Koneynnle ¢Tagdu TOro e Opouecca HaM yAaldoch pasbiCKATbh CpefH
BbIBETpHUBAWIHMXCH OnoTUTOB HMekopoctu (o ®. a. Kues-Korean} u c. Xa-
XHHa 6. bepauuyeBcKOro y. ITU CTAAUH SBASIOTCS B BHAE OesiblX NJACTHHOK
H OB6JIOMKOB KPMCTa/VIOB € IUEJKOBHCTHIM 0/7€CKOM ¥ SCHO BBIPAXKEHHOH
cnaliHocThio. MIX cocTaB NpUBOAUTCS HENOCPEACTBEHHO HHNE.

[lcenzomopdoanl KaoAuHHTA
no OUOTHTY

Hcxopocts  Xamau

H,O 14,11 15,43
Sio, 46,33 44,76
Tio, . 1,14
ALOQ; . 37,40 36,61
Fe,O, . 2,03 2,04
Ca0 0,07 caL
MgO 0,13 0,06

100,07 100,04

2. BuBerpuBanue 6HOTHTA C cOXpaHeHHeM (eppHcH/iIMKaTa. DTOT THI
pacnajza npeacrasJsercs AOBOJNbHO DEIKHM M HalizeH Oblvl HAMM B HHX-
HUX TOpu3oHTax noay6onotuwx nouB beanoit llepxsu. TNoayuamomuiics
NpH 3TOM THNe pacnaja 3e/eHbli nopowkoo6pasHbiii NPOAYKT, NPH HCChAe-
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LOBaHHK NOJ MHKPOCKOMOM, OKa3blBaeTcs COCTOSWIMM M3 MEeJKHX ABynpe-
JOMJAAIOMNX JAHCTOYKOB; OH 3ajeraeT OOBLIKHOBEHHO BHYTPH NJIOTHHIX
kOMKOB. FEro of6pasosaH#e CBSiI3aHO, NOBHAMMOMY, C YCJOBHAMH cJ1abO#H
aspauuu NOYBH, YTO B 60J0THBHIX 06paBOBaHHHX 00HIYHO.

b Oco6ermop”i NPOYHOCTHIO 3MAEHBIl NOPOWKOOOpPA3ZHHH NPOAYKT HE
OTNMUAeTCH M, NpH OJArQUPHATHHX YCJHOBHUAX, TAKKE KAOJHHH3IHDYETCH.
Iponecc npespauiesus OHOTHTA B 3e/MeHOe NOPOWIKOOOPA3HOE BEUIECTBO
H JajbHeHIledl KaONAMHHUBALHH 3TOr0 NOC/AEJHEer0 NpPeACTABIEH B HHXe-
caenywomel rabayue:

Cepe-  fipko-ze- ['pasuo-  Cnabo-zenen. benast kao-
O6pUCT.  JIeHbI No-  3eneHblit  KAOAMHOMOMO00. JHHOMOAOOH.
6HOTHUT pPOLIOK  NOPOLIOK Mmacca macca
H,0 . 5,44 9,24 10,88 11,25 12,77
SiO, - . . 40,93 48,67 48,82 47,76 46,20
TiO, . . . . 046 0,20 0,21 — —_
AL,O; . 19,48 23,60 23,77 84,47 37,28
Fe, Oy 8,92 10,03 9,89 2,62 1,44
FeQ . . . 1,94 1,57 0,76 — —
MgO . 13,80 3,01 2,73 1,86 0,64
CaO 0,50 o, e, — —_—
K,O 1,52 2,92 2,60 1,94 1,28
Na.O 0,87 0,31 0,28 0,24 0,21
Cymma . . . 9981 99,94 99,95 100,14 99,82

3. Cpexu sniBerpuBawouierocs 6uoruta benoit Lepksy 6niiy Hafinenn

FOﬂYﬁOBaTO-BEJIeHbiE JHACTKY, COCTAR KOTOPLIX TaKQB!:

H,0O 9,62
Si0, 35,68
AL O3 18,76
Fe,O; . 491
FeO 6,64
MgOQO 20,29
MnO 1,78
K,O 2,40
Na,0O 0,10

[Tosmaumomy, 3TO Takke NPOAYKT U3MEHEHHs OHOTHTa, HO NOJY-
YHJICHA JId OH OPH Npoueccax BhIBETPHBAHUA, WJAH MPEACTaBAAeT NPOAYKT
Oonee parHero meramopdosa, Heacuo. Ilosuaumomy, B ero oOpa3oBaHUH
npunumanu y4acTve pacTBOPH MarHe3uanbHbIX coaeil.

CcobesHo 60raThie OKMCHIO XKenesa cmonnl (nenvjgomenan), NOBHIU-
MOMY, BBIAGASIOT BCE JKEAe30 B BHJAE THJAPATA OKUCH. AHAJOTHYHO CO
CIAIOAMU BHIBETPUBAGTCA I 1A Y KO HH T.

F'pynna nedeau a(uedenn, cogandr, TalOMH, HO3RAH U AD.).
Bo3moxHOCTh Npespaiends HedenyHa B KaauilHYIO CHAIOAY, XLOKa’aHHas
onuiTHEM nyTeM (T y r y T) ¥ Takoe xXe npespalienye ero, HabGawonaBlLIeecs
B npupode (b ¥ uo ), npHBOAAT K- BHIBOLY, YTO KOHEYHEIM NPOAYKTOM
BHIBETPUBAHUA 3TOrO0 MUHEpakna, 0NPH JefCTBUM BOJAK H YIJAEKHUCAOTHI,
ABJAAETCH KaOJAHWHOBAs riauna. Jlas HO3eaHa ¥ ralodHa HaGAAATUCh B NIPU-
pore nepexoas! B kaonuH (Fritsch, Sellem). Hpyrux Tunos pac-
naja, NOBHAHMOMY, HE OTMEYaJoCh.

Jle it nur Xors coctaBy 3TOr0 MuHepasa (K.A!,Si,0;,), oTseuaer
csoboanasn kucaora H,ALSI,O,, (mupoduanur), oxmaro, nepexona xaeit-
IHTAa B 3TY HMEHHO KHCJAOTY He HabanJanoch. Kak M KHcAHE MnNoAeBbe
IINATH, JACHUHT, OTHIENJAus U3OBITOK KpeMHe3eMa H IUeJOUb TNOCTeNeHHO
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MpeBpamdeTCcs B KAOJHUHOBYIO TAHHY; coraacHo b 10 My, npoiecc Hauu-
HAaeTCsi ¢ MOBEPXHOCTH U pacnpocrpansercs B rayOuny. Kpuctaansl nepso-
HAayaJbHO CTAHOBMTCH MATOBLIMH, HeNnPO3PAYHBIMU K TNOKpHIBajoTcd Oesolt
TOHKO3€PHUCTOH KOopxO#. Kpucrananl coxpaHfloT CcBOKW GopMy BmIOTh AO
MIOVIHOTO Pas/ioXeHHd !).

'pynna rpauara. Muarepans 3Toil rpynmsl oco6edHoil pacnpo-

_ CTPAHEHHOCTLIO B TOYBE HE OTIMYAIOTCH, OMAHAKO, BO BCex nousax Ces.
~~Enponb, 06pa3zoBaBUINXCH M3 JEIHHKOBhIX HAHOCOB, NMPUCYTCTBYIOT B He-

Gonpmux xomuyectsax. O6buHO BcTpewaercs ansmanuud. [lpeacrasiss,
KaK M MarHeapajbHble CJIOAB, NPOAYKTH NPUCOEAHHEHUS K AJIOMOCHJH-
katsomy (coastHoMy) aapy oprocuankateoi rpynnsl (R,ALSI Og. R,Si0y),
OHHM JOJIKHBI OTVIMYAThCA M CXOJHBIMM THNAMH npespawmeHuid. Jlerye apy-
FHX BbiBeTpHBaeTCs, flosuaumomy, rpoccyasp (CaAl.Si,0y. Ca,Si0,), Tpya-
Hee — adbManaud (Mg, Fe)AlSi,0q . (Mg, Fe),SiO; u nupon (MgAl:
$1,05. Mg, Si0,). [Ipu BrIBeTpUB4HHM TpaHATH NEpPexOAsT B IVIMHbI KAOJH-
HOBOI'O THIA.

Tak xe BHIBETPHBAIOTCS M MUHepaan rpynns snuaora (3 (CaAl.Si,Oy) .
Ca (HO),]. 1o mueuuio axan. BepuHagckOro, MHHEpans TpPyNnb
MEJNHMIHTA NPEeJCTABASIOTCH U3omepamu rpanatos. OHM SBASIOTCSH APOAYK-
TaM{d NMPHCOENNHEHHSA 3AIOMO - UM (PEPPUCUIHKATOB K QJHSHHOBOMY SIAPY,
T. €. HX COCTaB MoxeT OblTh Boelpaxed ¢opmyoi pR, Si0O, . qRAl:
Si,Ox. B uvactaoctd, Mmeaunutr umeer cocras p(Ca,Si0,;). qCaAlLSi,Os.
JTd MUHEPANH, NPUH BHBETPHBAHHMU, TJHH He JAI0T, a NPLBPALIAKTCA B KO-
HEYHOM HTOr'e B Ofianbi, 06pasys, B KayecTBe MPOMENYTOUHBIX NPOAYKTOB,
CHJIMKATH, OOraTthie T'HAPOKCHIbHBIMHM TPYNINAMY, T. €. KHCABIE CHAHKATHI.

I'pynna rniuHO3eM, CONEPKMAUWHUX NUPOKCECHOB U aMpu-
60s0B. -

HauGonee pacnpocrpasennsie MHHepassl 3TOH CPYINBL IPEACTABAFIOT
U30MOp(HEIC CMECH, B KOTOPHIX DOJIL DPACTBOPUTEJIS MIPAeT METACHIMKAT
(RSiO;); B Hem pacTsBopens! aBa asnioMo- (Qeppu-) CHAMKATA: TdaK Hasdbi-
BaeMpl#i cuaukatr Hepmaka (xaopurounnoe sanpo)—RALSIO; u srupu-
HOBBHIM CHAHKAT — R.(FeAl),Si,0,,. B npupoae BhIBeTPUBAHHE aBTHTOB
(nUpPOKCEHOB) NPOHCXOAUT IHEPrHUYHEe, ueM BLIBETPUBAHHME DOroBeIX olOMa-
HOK (amMpub0s0B), uTO, OBITH MOMET, HAXOIMTCH B 3aBUCHMOCTH OT Pa3JH-
yus B BeJUYMHE YACTHUbI STHX ABYX MHHeDaJbHHX Ypymn.

[Tpu BHIBeTpUBaHuM aBruTOB 0O6pa3zyerca csoeoOpassas TauHA, INPH
gyeM NPeBPAIEHME B 3TY FIHHY COBEPIIdRTCH PHIOM NOCAeA0BATE/AbHBIX
stanos. TeopeTHdyeckd npeacrasass ceGe X0 IMEHACTOrO BBIBETPHBAHHUA
aBrUT8, HYXHO JYyMaTh, YTO HAUAJ0 3TOr0 NPOLECCA COCTOUT B PA3PYIIEHHH
METACHAUKATA, KOJMYeCTBEHHO npeobnagarmwero. KoHeudnldi pacnag aToro
MOCAEAHEr0 JO/MKEH NOBCCTH K 00pa3sOBAHHIO yraeconed Kanbuus H mar-
HUS, BHIIEJEHHIO THAPATOB OKHCH XKene3a ¥ BBIHOCY KpemHe3eMma. ITH
TeOpeTHYECKHe COOOPAMKEHHS NOATBEPKAAIOTCH HAOMOACHHSIMA B NPHPOJIE.
B npumep npoMe:xyTOUHGTO NPOAYKTA BBIZETPHBAHKS 3BMHTA MOXKHO MNpHU-
BECTH H3YYeHHBIH HamHu o6paszen u3 @pucapxu Bonnuckoiry6. (Fanuka K.
Oo6pasen B34T M3 TAYOOKHX FOPU3OHTOB BHIBeTPHUBAHHSA, KyJAa OpraHp4e-
CKHMEe KHCJOTH FyMyCa HPOHHMKAKT B HUUTOXKHBIX KOaAHdecTBax. [lonypas-
JOXEHHBIA @BTUT COXPAHSET KPHCTAIJAHYHOCTh, HO CTAHOBUTCSH MATKHUM,
rAMHOO6PA3HLIM, €ro OKpacka rpsianosaTto-aeaenas. CocTaB 3TOro npome-
XKYTOYHOTO MPORYKTA BBIPAKAETCS, CJACAYIOIIHMH AaHHBIMH:

HO ... ... .. .. 838,
Si0, ... ... ... L BL3G
Al-_)‘o;-) . D LR ) 18'97

1) O xaoMHHH3aUUH AeHilHTA CM. TakkKe Rammelsberg.
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Fe,0, . 13,270,
FeO 1,71
CaO Coo 3,27
MgO . . . . .. 2,34
99,30

“[lonrnoe npespanledde asrura B TMIMHY € pas3pylieHdeM Bcero MeTa-
CHJIKKATA ¥ C BHITAJEHHEM U3 pacTBOpPa U30MOP(PHOH CMECH XJAOPUTOMI-
HOTO H 3TUPHHOBOIQ SJEp, NPH yeM MeTasasl 3THX silep 3aMemieHbl BOJAO-
ponoM, MOXHO HaGaoaaTs B Yakse O6sau3 BaTyma, rjie HaxoxarTcs, MexIy
npoyuM, ncesaomMopdoanl rIdHKCTOr0 Bemiectha no asruty (Caunuka, K.).
Cocrae »TOro IIMHMCTOTO BEIUECTBA, MMeUHMH siCHOe KpHcTanjiddyeckoe
CTPOCHHE, ONPEALTHeTCH CAAYIOIIMMH JaHHBIMH: '

H.O npu npokan, . . . . . .14,063%,
Si0, . 50,08
ALOy . . 28,97
F(’_:Og “) . 5,(;0
Mgo 0,64

Muuepan HanoMuHaeT CBOMM COCTaBOM, TaK HA3bLIBAEMHIH, aHay-
K CHT, IMUHHCTOE REeCTs0, CJaaraiuee M0CeBAOMOpG0o3k 1O aBrUTY
3 Bunune (boremus). Jlo nocnegnero spemeHd HE GbO, OJHAKO, aHAJHM-
30B BIOJHE YKMCTOrO OMIMHCKOTO aHAYKCUTA, KOTODPHIHA, KAK U YAKBHHCKAH,
ACHO Kpuctaanuued. HanGoaee TOYHBIM B 3TOM CMBICJIE MOXET CYHTAThCH
anasu3 pou-Iayspa, uuPpe KOTOPOro BCE KE 3IHAYHMTEJABHO OTJH-
yatorest OT UHdp B. CMu p # 0 B &, HCCAeR0BABUICrO MO3XKE YHCTHIE KpH-
craandyeckuil OunuHCKUE anayxcuT. TIpHBOAMM NapaaaensHO AHATH3LI
o6oux uccaengosarenei 2):

®. laysp B. CmupHor

H.O 10,58" 12,64Y/,
SiQ, . 56,50 50,75
ALQO; . 26,06 33,34
Fe203 . 5,44 2,45
Ca0Q 0,90 0,32
MgO 0,58 0,27

Hapsay ¢ $CHO KpUCTANIMYECKMM aHAYKCUTOM H3 dBrUTa MOJY-
4AETCA W HE KPUCTANIKYCCKadg [JIHHE, O/1M3Kad MO COCTABY K AHAYKCHTY,
HA3blBAEMad LLHMOJ HTO M.

AH3JIOrHYHHIE € AaBrHTOBBIMM MPOMEXYTOYHHIE NPOAYKTH BHIBETPH-
RaHWS POroOBOM OOMAHKH aHanu3¥poBaHnl JleMOGeprom K3 HKJIOTHTA.

I II

H.O .. LT, 10,449,
Si0, . 52,23 37,82
ALOj5 . 4,52 11,50
Fe,05 . . . 4,08 7,10
MgO . 18,30 29,34
CaO . 19,10 8,39

Cpynna neonautos. [ns U3ydenus THUNO3 BHIBETPUBAHUS ITUX

60raThlX BOAOI0 4JIOMOCHJAHKATOB Mbl pacroaraeM lulesblM psaoOM  aaH-
HBIX, [OJAY4EHHBIX YaCThIO NpPH HCCARJOBAHHM  NPOURCCOB BHIBETPH-
Banys CpPepy KpacHosemOB Yaxsbl, yacTbio HPW H3yYeHHH TeX XKeE Tnpo-
LECCOB CPe/d MoA30.1HCThX 1048 rophl Llxpa-1{kapo ua Kaskase (I'ainnka, K.).

1} YHacts Fe,O5 npuHajiemuT, NOBHAMMOMY, NAHMOHHTY.
2 [lo Bonpocy O BbiBeTpWBAHMM aBrHTOB cM. Takke Knop u Lemberg.
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1-#i Tun Tlpy BhIBEeTPHBAHMHM LEONUTOB (TOMCOHHWTA HMJAH CKOJe-
LMTAa) cpead kpacuo3ema UaxkBbl NMPOHCXOAUT NpeBpalleHHe MOC/AENHHX
B [JIHHY, OTJUYAIOLIYIOCH OT KAOJHHOBOM; K 3TOH INHHE NpPHMelIHBACTCH
He60bII0 KOJMYECTBO cBOGOJAHOrO rUapata raunodema. CocTaB 1npo-
JYKTa BbIBETPHBAHUA TAKOB:

H,O opu 100° 1L . . . . . . 15,879,
H,O ,, nmpokar . . . . . . .11,12
SiO0y . . .+ . ... .. .8165
ALO. . . . . ... L3453
CaO .. ... . ... ...050

B macce 3TO# rauHbl, 8 BHAR TOHKHX O€NBIX XKHJ, NPOPE3dAONIUX
MeCTAMM KDPACHYK MACCY YAKBUHCKMX NPOJYKTOB BHIBETDHBAHHKA, COXPa-
HWJIHCh KOe-rje KpUCTaJnudeckue CpPOCTKH 6eroro usera, Jdllb € 10-
BEPXHOCTH MHOrjJa MOAECPHYTHE NJAEHKOH ruapaTta oxkucH xenesa. Cocras
3THX KPHUCTANIOB TaKOH:

H,O npu 100°IL. . . . . . . . 13,98,
H,O ., npokams.. . - . . . 15,79
Si0, . ... ... -....340
ALOy . . . . . .. ... ..2930
CaQ . . . . .. ... 422
Na,O . . . . .-. .. . ... 115

M3 aHanuTH4eCKHX JaHHbiX nonyyaerces popmyaa (H,, Na,, Ca) AlLSi,Of .
.0H,O, #¥3 KOTOpOH BHAHO, YTO MHHEPAJ NPEACTABAAET KUCABH amoMO-
CHJMHMKAT, O/IHY K3 NPOMEXYTOYHBIX CTAAHH NPERPAIEHHUSA LELOJUTA B TVIHHY.
IDTOT KHUCJABIH aMIOMOCHJAMKAT Pa3naraercs coJsHOH KHCIOTOM Tak xe
JETKO, KAK OpOU3BeJIIHH €ero UeOJHT, HO OTJAHYAeTCs OT MOCJAeIHEro
3HAUMTENHLHO MEHBUICH TBEPAOCTBIO H OTCYTCTBHEM IJIABKOCTH.

2-# T4 n, Habmoaasmuitcs Ha ixpa-llkapo, 64430k K npeaLlayIemy
B TOM CMBICIE, YTO ¥ 31€Ch Mbl HAG/OAAeM nepexos CpeaHeil cONu B COJMb
KHCAYI0, HO €CTh M HeKOTOpas pa3Huua. BBBeTPHBAHUIO TNOABEPrascs
PAZMAALHO-AYYUCTHIA HATPOMHT (FaNAKTHT), KOTODHIH, NOCTENEHHO paciie-
NJAS9Ch HA TOHKHE BOJIOKHA, MPEBPATHICH, B KOHIIE KOHIIOB, B MAKHHOOGpa3-
HYI0 MAcCCy, CJAOXKEHHYI M3 [epenyTaHHblX TOHKAX KDPHUCTAAAHKOB-BO-
noxonen. Cocrae narpoauta (I) M nDpoaykra ero BuiBerpusanus (II)
NpeACTaBJCH B HHkecjaeldyomed tabauue!):

1 11

O . - o o oo oo L1057 15,50
SIOp . . . . ... .. 4701 44,16
ALOs « « o o o .. .. .2193 2860
F6203.............CJI- 2,12
Cad . . . . ... ... ... 248 745
NayD « « o oo . .1221 205

OueBHAHO, YTO, HAPAAY C 3aAMEUICHHEM YaCTH HATPUS BOAOPOIOM,
Apyrasi ero 4acTth 3aMemaercst kanpuueM. OnHOBpEMEHHO MPOUCXOAUT H
3aMelleHHe TJAHHO3eMa Xeae3oM. [JoHsTHO, TAKOro poaa peakiuHud He MOriau
NPOU3OHTH NPH AEHCTBHH TOABKO BOAH M YTIJAEKUCJOTHI; BEPOSTHER BCEro,
4YTO, HapAAy C NOCACJHKHMH, JeHCTBOBAJNHM H BelecTBa rymyca.

3- Tun HaOawaancs Takxke y ueoautros Llxpa-llkapo, moGbrThIX
U3 NOA30JHCTHIX TOPH3OHTOB MECTHHIX noys. FlnoTHHii ueosdr, pacuge-
N/siCh Ha OTASJbHBIE BONOKOHIA, NPeBpaldeTcd, B KOHIL-KOHUOB, B BaTy,

1) O BblBeTpUBAaHMHU HaTpoddTa cM. Takxke Cornu, F. u. Schuster, C
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COCTOSIIUYIO W3 TOHYANUIUX urojoyek. XUMHAYecKHH COCTas MJIOTHOTO 1eo0-
auta (1) ¥ wonyyesHoro M3 Hero npoxaykra pacnaza (1) npuBoautcs
B tabnHue:

I ||

H,O . ... ... .1305%, 13,64,
SI0y . . . . . .. .4244 4742
ALO; . . . ... .2887 2523
Fe,0 . . . . . . . — 1,07
CaO . . .. .. ..1181 8,95
Na,O . ... .... 38 3532

M3 conocraBaeHusT aHAAMTHYECKHX JAHHBIX BHJIHO, YTO BHIBETPHBA-
HHE JIMIIKWJIO0 UEOJMT YacTH OCHOBAHHH M TVIMHO3eMa, YBeJHUYHB Ipo-
UEHTHOE COzepxaHHe KpeMHe3deMa, KonnyeCTBO BOabl OCTan0Ch [TOYTH
6e3 nepemensl. Kopoue ropops, pacnajx IeoJnTa CoOBepuiaeTcs Takum oO0pa-
30M, Kak ecau Obl Ha Hero peficTsoBana KuCaoTa 6Oosaee 3HepraymHas,
yeM YroanHas u e nopobxuie. B BHAY YCJOBHH 3aieraHus UEONHTA CTa-
HOBHTCH BEPOATHHIM TNPEANOJ0XKEHKHE,- YTO OH BLIBETPHUBAJCH TNOJ BAUH-
nueM OoJsee NOABHXKHBIX M IHEPTUYHBIX KHC/IOT TyMyca.

3aayMbIBasCh Hajx (PaKTaMH, KACAOUIAMHCH BBIBETPUBAHUA B NPHPOAL
aJIOMOCHJAKKATOB, MBI NPUXOAUM K 3aKJOYEHHIO, UTO BHIBETPUBAHHE OAHOIO
4 TOr0 e MHHEpaJa MOXET HanpaBUThCH pAa3AHYHBIMH NYTHMH, B 3aBH-
CHMOCTH OT YCJOBHiH, IPH KOTOPBIX COBepPIUAeTCs NPOULCC BHIBETPUBAHUS.
CnenoBaTenbHO, HE TOJDbKQ Pa3jOXeHHe OPraHMyeCKHX BelecTB IPUBOIAHUT
B NpPHPOJE K HEOAMHAKOBHM KOMIJAEKCAM IyMyca, HO M pacnax MdHepa-
NOB JlaeT HEeOJMHAKOBble NPOAYKTH BhBeTpuBaHHs. MHaue rosops, Bech
npouecc nouBooGpa3OBaHHUs] LUENHKOM J0JLKeH OhTh HEOIHWHAKOB NpH pas-
JUYHBLIX NPHPOAHBIX YCAOBHSAX, W KAXJAd ONpeieneHHass KOMOMHALHMS ITHX
yCJAOBHMH AOJMXKHA AaTh M ONpeleneHHbI IpOUece, a 3HAYUT, H onpeneeH-
HHA MOYBEHHBIA THI. '

UTo6H 32KOHYHTH € BHIBETPHBAHUEM OTACNIbHBIX MHHepasoB, HaM
OCTaeTCs ellle PacCMOTPETh NPEeBPALICHHE COoJel TajsoOuAHBIX H JAPYrUX
KHCAOT, KAKOBH (DOcdopHas, cepHas, yroapHas # npod. B 6oasmuHcTee
CAyyaeB 31eCh NPOUECCH MHOTO NPOIIE W SICHEE, TaK KakK 0oabLuas 4acThb
9THX COCJAMHEHHH pacTBOpHMa B B@eme. Takum 00pasoM, BHBETPHUBAHHEC
yaue BCEero 3aKJIYaeTcsd B DPACTBOPEHMH M BBIHOCE 3THX MHHEpPAJiOB M3
BLIBETPHBAIOLICHCA nopoasl. HaGaioxawTest, BOpoyeM, HHOTAA H apyrue
NPOLECCH: OKUCJACHHWE, THIpPATallHs, BOCCTAHOBARHUHE H NP,

PochoprHoxucanse coau H3 nocaeaHux OCOORHHO MHTE-
pecsn npeppaiueHds BuU B U aHUT a ([Fey(PO,).. 8H,0), nogpodro uay-
yegHnle C. [Tomo B 6l M Ha KepuenckoM noayocrpose. Berpeyawmuics
3/ieCb BUBHAHHUT, KAK BHAHO M3 MPUBOAHMOrO HHXEe aHaAu3a, He [pes-
CTABASET YUCTOM XKEJAE3HOH CONMM; 4acThb 3dKHCH KeJe3a 3JeCh 3aMelyeHa
MATHE3HEH, W3BECTbI0 W OKHCbIO Maprasua. Muuepas umeer dopmyay
(Fe, Mn, Mg, Ca); (PO, .8H,0 u noayyua OT HCCAEAOBATENS HA3BAHHE 1 a-
PaBHBHAHUTA. oo

P20§ N . . . . - . - e - - Te . - l_; -27,01
FeO . . . . . . . . .. ... .. .39,121
“MnO .. Lo s . 2,01

' 43,63
MgO . ... ... ... ... ...19
CaO . . .. ... . ... 048
HQO..7..,...;.......28,75

HpH BBIBETPHBAHHH NPOHCXOAHT IDOCTENeHHOE OKHCJACHHE XeAae3a,
npy 4eM MHHEPAJ 0CTaeTCa KPHCTAJIMHYECKHM, NOKA BCE 3aKHCHOE XeJe30
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He nepeilaer B okucHoe. [lomOBBIM HU3YYEHH CAeAylOIHE CTaAUM npe-
BpaIeHnH:

3RO . P,O; . 8H,0 — napaBuBuanuT (HCXoaubif Mulepan) -
RO . Fe,0,.P,0,. 7H,0 — &« xepuyeHHT

5RO . 2Fe, 0, . 3P,0; . 23H,0 — fi KepueHuT

RO . 4Fe,0; . 3 P,O, . 21H,0 — okCHKEpHYEHHT

3Fe,0; 2P0, . 17 H,O0 — 6epayusr.

Kap6ouarts. [Ipd nopmanbHOM JABJCHHM H CPEIHHX TEMNepa-
Typax, T. €. IPH Tex YCJAOBMSX, KOTOpHIE CYUIECTBYIOT HA 3€MHOHU NOBepX-
HOCTH, KapOOHATH OTMHYAITCS CAEAYIOUEH PACTBOPUMOCTHIO!

B 10.000 uact. yraekucno#t BoIbL:

CaCO;; e b s a e e e e e 10 y,
MgCO, ... ... ... ..181,
FQC03 P 7:2 »
MnCO, ... ... . ... .4=5,

Bupouem, pacTBOpUMOCTh NPHPOAHOrQ YIAEKHCJAOTO KaAbIUA MOMET
MEHATHCH B 33aBUCHMMOCTH OT TOrO, .BCTPE4yaeTcs JH OH B BHAC KaJbLHTA,
aparoHuTa Wi a6auHATa, PacTBOpUMOCTb KapOOHATOB, KaK H JAPYrHX
conel, HAXOAMTCH TAKXKE B 32aBUCHMOCTH OT cOCTaBa JACHCTBYWOUIMX HA
HUX NOYBEHHBIX PACTBOPOB!).

Jlpe nocsnexHue COMH Ha 3eMHOM NOBEPXHOCTH HEYCTOHUYHBHI: Nepsas
M3 HHUX, IIPH IEHCTBUH BOAB H KHCIOpOZa BO3AYyXa, NEPEXOAUT B OJAHH
H3 THAPATOB OKHCH Kenesa, uYame BCero B JUMOHHT, BTOpas npespa-
WACTCH B NHPOJIO3UT WK CHAPATH OKUCH MapraHia.

Cyabgarte. B 10,000 4. Bogsl pacTBOpPAETCS B CpPEAHEM OKOJO
20 4. aurHapuTta ¥ 25 9. runca. B yroiexuCmod BoAe pacTBOPHMOCThL He
OOBHIWAECTCs, HO nosbimaercs s npucyrcTsuu NaCl u Na,50,. bapur
(BaSQO,) tpebyer nas pacrsopenns ojuod uactH 40.000 usacteft BOAH
(Ppesennyc), a30THOKHCALIH aMMOHUH MOBHINACT PACTBOPHMOCTE.

HexoTtoprie cepHOKHC/ABIE COnM CrnocoOHB TOrOW@ETh BOAY: TaK, Ha-
npuMep, aHMHAPHT B NPUPOAE OYeHb YacTo Nepexoaut B runc. Hexoropuie
CONMHM 3dKHCeH METAJJMOB, B MNPUCYTCTBHH BOJB M KHCJIODOJA BO3AyXa,
MEePeXOAAT B OKHCHBIE COH, HAPUMED, Keae3Hbilt kynopoc (FeSO,.7H,0).
Hakoueu, » npucyTcTBHM OpraHHYyecKHX BEUWECTB H 0NPU  COAEHCTBUH
MUKDPOOHOJOT HUECKHX TIPOLECCOB CEPHOKUCABIE COJMH BOCCTAHOBJSIOTCA,
nepexoas B cepHUcToie coegunenuda. [locaeande, B NpuUCyTCTBUH BOJALH H
YT/IEKHCAOTH, 1aT kap6Gonate W H,S. M3 rpynmm cynbdaTtos B npo-
AYKTax BHIBETPHBAHHS OCOGEHHO pacnpocTpaHeHsl runc H raayGeposa
COJb, pEXE BCTPEYAIOTCA CEPHOKHUC/ABIE COJH Marsus, HanpuMep, 3NCOMHUT
(MgS0y.7 H,0). Cyandaty wenesa, ruHo3eMa BCTPEUaoTCs OOHYHO TaM,
rAe BEIBETDUBAIOTCH NMUPHT M MAPKa3HT.

Fanouanse conu. M3 stoit rpynfilt 0COGEHHO PacnpoOCTPAHEHH
B NPOAYKTaX BHIBETDPHBAHUA XJODHCTHEe COAM, a W3 nocxeanux—NaCl.
BerpeyawoTest, xota H 3Hauuteanno pewxe, KCI, MgCl, u gaxe CaCl..
Bricokasi pacTBOPUMOCTE XJOPUCTHIX cosell 00YCnOBIANBALT TO O6CTOATENb-
CTBO, YTO B MOYBAX OHH BCTPEYAIOTCH B 0COGO GAATONPUATHBIX CAy4asX.
O OpOMHCTHIX W HOAMCTHIX COJASX MOXHO HE YNOMHHAThH, QTOPHUCTHIE Xe
MOTYT BCTPEYaThCH B KA4yecTBe OCTATKOB MEPBHYHBIX MHUHEDaNOB (HaOp.,
NaBUKOBHIM 1mmar). '

A30THOKHMCABE COJH NPUCYTCTBYIOT B HEOOJBIIMX KOMHULCTBAX
BO BCeX NOYTH NOYBAX, HO HAKONASTHCH, B BUAY HMX JIEIKOH PACTBOPHMOCTH,
MOTYT JHWb B HUCK/AIOYMTENBHLIX Clydasx (€yxue, 6e3noxaHble oGaactu).

1) lo oTHoweunio K Kapbomatam cm. Cameron, F. and Bell, J. U. S. Depart. of
Agricult,, Bureau of soils, Bull. Ne 49,
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BoiseTpuBasnie ropHsix MOpoxa
A. MaccupHBe KPHCTAAAHYECKHE NTOPOLH

[locne O3HAKOMIEHMA C BBLIBETPHBAHMEM OTJIEJbHBIX TPYIN CHIUKA-
TOB ¥ aJIIOMOCHJIHMKATOB HET HAXOOHOCTH NOAPOOHO OCTAHABJIMBATLCH HAJ
BHIB@TPHBAHHEM MACCUBHBIX KPHCTANIHYECKMX MO0POA. Mbl OTMETHM 37€Ch
JMIb T€ Pa3/UYMH B NPOJAYKTAX BBIBETPUBAHHMS, KOTOPbIe HAOAIOAAOTCH
v Gonee KMCABX H MEHEe KHCABX NOPO.

[lepBas rpynma, Kyja OTHOCHATCS TPAHUTLL W HX AHAJOTH, a Takxe
CHEHHTH H 3JICOJNIMTOBBIE CHEHUTHl € HX AHAJNOTAMH, COCTOSIT, IO MPEUMY-
WEeCTBY, M3 allOMOCHJMKATOB CO CJAIOAAHBIM SAPOM, KaKOBBI [0JeBbie
HNaTel, CAIOAB, Hedenud. Bce »TH mMuHepansl Npd BHIBETPUBAHMHU LAOT
OJBYy M Ty Xe IIHHYy—KAO0JAUHHUT. B noposax OCHOBHBIX, KAKOBHI JHO-
PUTH, AHaba3nl, Tab6PO U KX AHANOTH, KPOME AJAOMOCHJIMKATOB CO CJIIO-
ASHBIM SAPOM, GOABIIYI0 POJAb HUIPAIOT MUHEPAJB! ¢ XJOPHTOMIHBIM #1POM
(ABFHTHI, POrosble OOMAHKH), HaiOlI¥e [pU BBHIBETPUBAHUM AHAVKCHT.
B tex xe OCHOBHHX NopoAax, B KAHECTBE BTOPHYHEIX MHHEPAJOB, HepeaKH
IIEOAUTHI, IPY BBHIBETPHBAHHHK JAIONIUE HWHOTAA raJany da3HuT.

Kpome TOro, xucsaeleé TOPOAR He OOratsi XeneioMm, H NOTOMY
NMPOAYKTH MX BBIBETPHBAHHS OKpALICHb! CPaBHHTEABHO CJa60 B XkeJa-
TOBaThle, GypoBaThie H -po3oBathie uBera. OcHOBHHE NMOpPOAs, Kak bora-

ThI@ Kene30M, OOLUHO JAl0T HHTEHCHBHO OypHe MM KpacHble NPOJYKTH
BBIBETPUBAHHS.

b. Knactuyeckue nopoas

M3 aTo#t rpynnbl Mbl PACCMOTPHM BHIBETPHUBAHHE IMIHHHCTHIX CJIAHIEB,
NecyaHuKoB, W3BECTHSKOB H JOJOMUTOB, TJIMH H CYTJIHHKOB.

FAHHHCTHE CAAHLB COCTOST 43 OOGJOMKOB pa3iMUHBIX MHHE-
pasoB, 4acThl0 AaXe MNPOAYKTOB HX pa3aoxeHus. TeMm He MeHee OHH
cnocoOHB pa3aararbcs W Jajblie, NPEeBpAllasich HEPEAKO B [JIHHHCTHE
MACCh. B 60/BIIKHCTBE CAYyYyaes, OKPAUICHHBIE B YEPHBIE H TEMHO-CEpbie
BeTa, TVIMHHUCTHIE Ca2HLBl OYpewT NpH BLIBETPHBAHHM, 061arogaps BHI-
TeNEHHIO JTUMOHUTA, WJIKX NPUHHMAIOT KPAaCHYI0 OKPaCKy, eCJH BHAEASETCH
T.yprT. ) ' ”

B 1847 rogy /lroMOH 3aMeTHJ, YTO CJAAHIE ApASHH CHJIBHO H3Me-
HEHbl ATMOC(EPHBIMM ATreHTaMH HA 3HAaYUTenbHYI0 rayouny. OHu TepawT
CBOH IBET M NPEBPAIAWTCS B HEMHYIO I'VIHHUCTYIO MacCy, Majao NJIaCTHY-
HY10, XK@JATOI'0, CepOBATOr0 AW CEpOro 1BeToB. I[IOBEPXHOCTHBIH, CYI/IH-
HHCTHH NOKPOB OJeBaer, Kak Ob! MJIANIOM, BCIO CTPAHY, 32HATYIO CAAHIAMH.
Ha BO3BHIIECHHBIX TOYKAX 3ITOT NOKPOB YTOHARTCSH, MO KOTJOBUHHBLIM
MECTaM CTaHOBMTCH MowHee. Takoe pacnpeneneHue npomyKrTa BHIBETPHBA-
Hus 00BACHACTCH HE TOJNBKO MEXaHMYECKHM CHOCOM 4acTal U3 Oonee
BBICOKUX MYyHKTOB B NOHHXXCHHBIE M@CTA, HO W Goablell SHeprue# camoro
npouecca BLIBETPUBAHHH 10 KOTIOBHHHBIM Y4aCTKaM, T'JE CKOIJIZeTCH
Oosabiree kKonuyecTeo armocdepHolt Boxabl. UTo nmpoaykT o6paszosascs Hd
MEeCTe, 2 HE HAHECEH MEeXaHHYeCKH BOJOH, AOKa3bIBAET NpPUCYTCTBUE 06-
_JIOMKOB KOPE€HHO® NOpPOAB! O CaMbiX BEPXHHX IOPH3OHTOB PHIXJAOH MaccChi;
no Mepe yrayb/eHus KOJHYECTBO 3THX 00J0MKOB BO3pacraet!).

Hexotopeie cnanueBaThie NOpPOAb NOABEPraiOTCs BhHIBETPUBAHHIO
B CpaBHHTEAbHO KOPOTKOE BpeMs. 3amMeuanoch, Hanpumep, OTHOCHTEABHO
KaMEHHOYTOAbHBIX CJAAHLEB, YTO JOBOJbBHO KPYDNHBIE HX KYCKM B TEUEHHE
HECKOABLKHX JIeT PACCHINAIOTCH B 3EMJHMCTYI0O Maccy. BricTpoMy Xoay BH-
BETPHBAHUS B JAAHHOM Cay4ae cHoCoOCTBYeT pasJoxKeHde NHUPHTA, 4HacTo

'y Cm. takwe Firket.

K. II. T'anwH Kk a. TlougoBenenr e
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COMPOBOXAAIOIIEI0 TAKHE CJAHUEBATHIE MOPOJbl, a4 TAKKE W OPTAHHYECKHX
BEUIECTB, KOTOPHX BCerga AOCTATOYHO B KAMEHHOYTOJbHBLIX CJaaHuax!),

O xuMMueckOM XapaKTepe ONHOTO H3 THNOB BBIBETPHBAHHS CJHHH-
CTHIX CJAHIEB AAaCT NpPEACTAaBJAeHHE CJaeayoulas Tabauua:

aunucer. . ", COXpaH. 9 yTpay.

cJaHen Famsa  Toreps 50 q%c’r. CGCTB.( x?acr.
Si0o, ... ... .. M5 24,17 25,34 12,33 37,57
ALO,. . . . . . . 3084 39,90 0,00 100,00 0,00
Fe,Op. -+ . . . . 14,87 17,61 1,28 91,22 . 878
CaO . . . . . .. 0,48 HeT 0,48 0,00 100,00
MgO . . . . ... 0,27 0,25 0,08 1,84 28,16
KO ... . ... 4,36 1,24 3,3 22,04 V7,96
Na,O . . . . ... wusl 0,23 0,33 0,36 99,64 .
Mor. npu nmpok. . . 4,49 16,62 0,00 287,37 HET

Kak BHAHO M3 4HANUTHUECKHX AdHHBHIX, NPOAYKT BHIBETDHSAHHA CO-
CTOHT MOYTH HCKJIYHTENBHO H3 MOJYTODHBIX OKHCIOB, KpPeMHe3ema H
BEUIECTB, YAaASEMbIX MPOKANMBAHMEM. T. €. BOLBl 1i OPTAHUYECKUX COeH-
HeHHi. B Z1aHHOM npuMepe WHTEPECHO, MEXJAY MPOYUM, O6PaTHTh BHHUMA-
HHE eule Ha OJAHO OOCTOSATeAbCTBO. @ HMEHHO Ha O0enHOCTh HPOAYKTA
BHIBETPUBAHKUSA KpemHedemMoM. EcaM BHYMCAHTE uacTUUHBIE OTHOIIEHKS
TAIHHO3eMa H KDEeMHe3eMa. TO OKaXeTcsd, 4TO Ha OJHY YaCTUIy TJAHHO3eMa
NPUXOAMTCS OJHA YACTHLE@ KpemHe3ema. TaKOoe OTHOUIEHHME 3aCTaBjser
3aMnoA03peTh HPUCYTCTBHE B NPOAYKTe BHIBETPHBAHHA CBOOOJHBIX THApPa-
TOB [JIHHO3eMa.

BuIBeTpUBAIOIIHECS MecYdH MK Y PACCHIIAIOTCS B PHIXJAYIO NEeCUAHHU-
CTY Maccy, WHOLJAA B IIMHUCTHIA necok. KoHcucTenuus npoaykra Bbi-
BETPUBAHHA 3aBHCHT, MEXJY MPOUYUM, H OT TOrO, COAEDXUT JIH NECUAHHK
aNIOMOCHJANKATE H B KakoM koauuectse. [Ipn GosblueM cogepadHuu no-
CAeJHUX NPOAYKT BHIBETPHBAHMA NOJy4aeTcss 60Jee CBA3HbIH, MMHHHUCTHIH,
npu HeGOJBLIIOM HX KOJHUecTBe—OOJee pPHXJAbIA, NEecYaHHCTHH, paccein-
yatsiii. To 06CTOATENLCTBO, 4YTO, BHIBETPHBASICH, II€CUAHMK pacchinaeTcs
B HECOK, YKa3biBA€T HA YHHUTOXEHHE [PU BHBETPHBAHHH IIEMEHTHPYIOMETO
semectBa. [locnenHuM dame Bcero ObiBaeT KPEMHE3eM, Dexe yrieKucaas
H3BeCTh, FAMHA H np. Oxucas Kenesa, HNOBHAMUMOMY, TOpasno pexe
SIBJASHIOTCST 1IEMEHTOM, XOTSl MOPOH M KAaMEeTCH, 49TO B TaK Ha3bIBAEMBIX
AKeJEe3UCTHIX TECUAHHKAX DOJb NeMEHTA MrpaloT THAPATHL OKUCH Kenesa.
HackonpKO MHOTrJA Takoe 3aK/JHueHue fABAFeTcd OMWHUOGOYHLIM, OKa3HBaeT
caenyomyit onblT Ulnpruura. On o6paGaThiBan CIAHUEBATBIH N@BOHCKHMIE
necuanuk 30°/, CONFHOM KUCJAOTOH, KOTOpAst M3BJEK/JIA K3 [OpPOAH BCE -
xKeJjeso, 1 TeM HE MeHee Mopoja Npojo/xana oOcraBaTbes cBsi3Ho#. Ho
OHa JIETKO PACNAajAanach NpH KHNSYEHHH B PACTBOPE €IKOr0 Kajau, KOTO-
pblH pacTBOPS KpEMHE3eM H [JIHHO3eM. _

Takum 06pasoM, ecau BbIBETPHBAeTCAd MECUYaHHK C KPEMHE3eMHCThLIM
LIEMEHTOM, TO CJAeAyeT OXHJA4aThb B HEM MpexAe BCEr0o 3HAYKWTENbHOH yObIAH
Kpemue3ema. ITo COo6paXeHHe MOATBEPXKAAeTCs NPHBOAMMBIMH HUXE aHa-
JAVTHYECKHMH NAHHBIMH, NpuHalaexauiuMu Boas¢y. Janane oTHOCSTCA
K NMeCTPOMYy MeCYaHHKy TPHACOBOH CHCTeMbl U3 OKpecTHocTeH BropTembepra.

[Tepras
{Tecuanuk CTanus Bbi- [Tousa [Morepsa

BETPMB.
Sio, . . ... 0239 82,89 82,29 19,23
ALO, . ... .. 376 10,19 10,32 0,00
Fe,0, . . . ... 1,49 3,17 2,86 0,00

1) {lo BOmpoCy O BHLIBETPHBAHMM cadHUEB cM. Takxwe y Jlesuncowna-JleccHHTra
u Cosyns, G.
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[lepsas

[lecuanuk CTajMsA Bhl- Tlousa [orepn
BETPIIB.
Mn.O, . 0,01 0,15 0,23 -0,00
Ca0 . 0,00 0,07 0,13 0,027
MgO 0,11 . 0,16 0,24 0,00 -
K.O . 1,90 2,78 3,06 0,30
Na.O 0,08 0,39 0,43 0,00

IMopopa qUIIMIACH 3HAYWTEJBHOrO KOJIMUeCTBa KPEMHE3eMa M He-
KOTOpPOTO KOJAHYECTBAa HM3BECTH W Kanu. Dbaarozapst 3ToMy B NPOAYKTE
BLIBETPpHBAaHUs Habarogaerca oboraiieHne [JIHHO3eMOM!L).

BriBerpuBaHWe H3BeCTKOBB X H NOJOMUTOBB X [10DPO) npel-
CTaBsdgeT. MO KpadHel mepe, B MepBbIX CTAJIHAX, NO NPEUMYILECTBY INPO-
11eCC PACTBOPEHHMsT H BBIHOCA yrJaecosei. KakablH H3BECTHAK H KaX/blH
JOJMOMHT, OJIHAKO, KaK OB YyHCTHl OHH HU OLUIM, HHUKOrJZa He COCTOAT
TOJNBKO K3 YIJAEKHCJABIX COJEeH H3BECTH M MarHe3uH, a COAEPXKAT OObLIYHO
KpeMHe3eM (B BH/AE KBapua, Xa/lllei0Ha, ONaJOB), YLJACCOAH HJAH THAPATH
OKHCH €34 M pAa3/MuHble CHAMKAThl. HHOrja KOJHYECTBO IMOCAEIHHX
NPUMECEH HHUYTOXKHO H BbIPAXKAETCH JAeCATBIMH JOAAMH NPOLEHTE, B APY-
I'MX CAy4YasiX OHO H3MepsieTcss HEeCKOALKHMU nponesHTtaMu. [Ipu pasnoxennu
M3BECTKOBOH HJIHM JOJOMHTOBOK MNOPOAbl pAacCesiHHBIE B MacCe ee 10o-
CTOPOHHHME IIPUMECH CKONJSIOTCH, KOHUEHTPUPYIOTCS ¥ 00DA3yIOT T/AHHH-
CTY10 MJH CYLJIMHHCTYI0 MacCy XeaTo-6yporo, KpacHo-6yporo uaum gaxe
KpacHOro uBetos. Camo cOGo# pasyMeeTcs, UTO JAAs HOay4eHHs HEOO.b-
HIOro €0 3TOH TIAMHUCTOM Macchl TpeGyeTcd HMHOrJAA BbIBETPHBaHWe
ITPOMAJHON TOMIIHM KW3BECTHSIKOB WJM AOJOMMTOB. Jlerue coBepiuaeTcs Ha-
KOMJIEHHE NPOAYKTOB BbIBETPHBAHHMS B MEpPre/sX, COAEPKAUIMX YXKe 3Ha-
YHTENLHOE KOAWUECTBO NPHMECH K yTJAEKHC/AOH HsBecTH. ast cpasHernus

COCTaBa H3BECTHSKOB H l'lpOLIYKTOB HX BbIBCTPHMBAHHA MbI pacnonaraeM
HHXECCAeAYIOUIUMH AEHHBIMH
MapecTuax I'auna Jloreps | é‘é CCT(_)XE:: C‘QET}_’TE ;;T

Si0. . 4,13 33,69 0,00 100,00 0,00
ALO, 4,19 30,30 0,35 88,65 11,35
Fe,0, 2,35 1,99 2,13 10,44 89,56
MnO . 4,33 14,98 2,49 42,41 57,59
CaO . - 44,79 3,91 44,32 1,07 98,93
MgO 0,30 0,26 6,25 10,62 89,38
K,0 . 0,35 0,96 0,23 33,63 66,37
Na,O 0,16 0,61 0,085 46,74 53,26
H,0 . 2,26 10,76 0,95 58,37 41,63
Co. . 34,10 0,00 34,10 0,00 100,00
PO, . 3,04 2,54 2,73 10,24 89,76

B TabaHne nepeuncaeHHe NMPOH3BEAEHO B TOM INPEANOJOXKEHHH, 4TO
abCoONIOTHOE KOJHUYECTBO KpeMHe3eMa OCTAeTCs NOCTOSHHBIM.

INepexoa OT HeTpOHYTOK KapOOHATHOH NOPOJAbL K NPOAYKTY €e Bhi-
BETPHBAHUS HAOGMION3eTCss MNOCTeleHHsl ¥, KAK BCErXa, paHHUA MeXIy
IBYMSl 3THMH NOPOAAMH BbIPAXaeTcsa BOJAHHCTON aunueli, Hepenko B macce
M3BECTHAKA MJIM AOJOMHMTA Hab/MIONAlOTCS TAK HasbBaeMbie ,KAapPMAaHbI“ HJH
,KOJOALB", 60Jee uaM MeHee r1y6OoKO .BAAIMHECS B KODEHHYIO MOPOLY
yrayGaenus, BHIIOJIHEHHBIE IIPOLYKTOM BLIBETPHBAHHS?).

1) HanomHunM LuTHpOBaBHbie y¥e onbiThl [Mabrepa, llwortue nw Pnanepa
0 BLIBETPHBAHHMH necuanukoB cM. takxe Blanck, E.

%y Cm, Guignet, Arcelin, CokoaoB u ocobeHHo Goaninyio pabory van den
Broeck.
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Murepecuyio o6aactb s HAOAOAeHrH HAL MpoUeCcCaMu BBIBETPH-
BaHUsl M3BECTKOBBIX INOPOJ NPEACTABAAIOT OKpecTHOCTH OHIOBa B I0XHOH
uacty 6. Kemenxo# rybepuun.31eck HepeKO MOXHO HAXOAWTb, B KA4eCTBe
MPOJAYKTOB BbiBeTPHBAHHHA BEPXHEIODCKHX HM3BECTHAKOB, KPACHBIE TJHHHI,
nepernoJHEeHHble KpeMHaMH. Tam M CAM PasdpPOCaHB OT/HAEAbHBIE CBHAETEAN
MHTEHCHBHOCTH NPOLECCOB BLIBETPHBAHHKA, B BHJle CTO160B, NPUUY AJIHBLIX
M3BECTKOBBIX CKaJl, HAIOMHHAIONIYX PAa3BaIMHBl APEeBHHX 3aMKOB. [loBepx-
HOCTb 3THX CKAaJ HEPeAKO MPefCTABISETCS MCTOYCHHOH, MOKPBITOH yray-
O/NeHHUsIMH, [1POM3BEAEHHBIMH pACTBOPHAOLIMM JAeHdcTBrHeM aTmocdepHoOi
BOJABl, & YA4CTb0 H pa3HooOpa3HelMH pacTedudaMmH. [logobubie saBJAEHHSH
ONHCAHBl AASA PA3JHYHBIX MECTHOCTEH, [Je Ha MOBEPXHOCTL BBIXOAAT H3-
BECTKOBBIE MOPOIHL.

CorsacHo uccaenoBadusiMm JJoaabs @ yCa, MOXKHO YKa3aTh HA OKPECT-
Hoct¥ [wenna, rae maTepHHCKOW DNopoxol ssiaseTcs Mmea. [locnenHu#
BO BCEM paiQHe aaeT fACHBIE JOKAa3aTeabCTBa BuIBeTpHBaHus, OH 00LIUHO
MOKPBLIT TVIMHOH C KPEMHfIMHK, KOTODAst W NPeACTaBJAseT NPOAYKT Pa3J/ioxKe-
HHS MEJOBHIX NOPOA.

O crneunadbHbX YCAOBHAX BHIBETPHBAHHA H3BECTKOBHIX MOPOJ B Cpe-
JH3eMHOMOPCKOM [pHOpeXbe HAM DPHACTCA €elle [OBOPHTh [OApPOGHEe
B TPeThbeH 4YaCTH HAWEro Kypca. 30eCb YNOMSHEM TOJIBKO, YTQ NPOAYKTHI
BHIBETPHMBAHHA M3BeCTHAKOB [lupuHefickoro, Annedudckoro u Bankaunckoro
[1OJIyOCTPOBOB BBIAENASIOTCA CBOMM MHTEHCHBHO-KDACHHIM IIBE€TOM, UTO Ha-
XOAUTCH B CBSI3H € MCCTHBIMH KAHMATHUECKHMH YCJOBHUSIMH.

B 4yacTHOCTH, NO OTHOLIEHUIO K BHIBETPHBAHUIO IOJOMHTOB M JA0J0-
MUTH3HPOBAHHBIX H3BECTHSKOB CAeJyeT OTMETHTb, YTO NpPH peHCTBHHU HA
HuX aTtMmocdepHoi BOIAH npexje Bcero Bhmenaunsaercs CaCO, u He-
Goasmoe koauuectso MgCO, (Bischolf). To xe camoe noayuun u lle-
pep. llo nanupim HenabTepa u I'epHeca A0NOMHTOBHH H3BECTHAK,
nocae o6paboTKH YILACKKWCA0H BOAOH B TedyeHHe 48 yacoB, OTA4AA B pacT-
Bop xpome CaCQOj; aumb 3amerHble caels MgCO,. ~

BoBeTpuBaHHue gecca He Toabko TBEPAbi€ NOPOJABI, HO K pbxx-
Jble, pacceYaTBle NOABCPralorTCcs Hpoueccam BuBeTpuBaHus. He numen
3T0if cnocobHoCTH H Jecc. Habaojas MoOUHbIe TOAIKH NOCAEAHErQ, He-
TPOHYTHE ‘B CBOHX INOBEPXHOCTHHIX NOPH30HTAX NPONECCAMH Pa3MBIBAHHA,
HETPYAHO 3aMETHTb, 9TO TOJIIH 3TH COBEPIIEHHO SBCTBEHHO PACNANAIOTCH
Ha JBe 30HKI: HIKHIOKW M BepxHIOW. IlepBas OOBIKHOBEHHO KMeeT ropasio
60NBIIYI0 MOIIHOCTb, OKpallleHa B CBET/BIe OTTEHKH GYPOBATO-XKEATOro
IBETA, COAEPXKHUT OOsblliee KOJHUECTBO YIJIEKHC/IOH W3BECTH KaK B BuIe
KOHKpeuni, TaKk H B NOPOWKOoOpasHOM cocTosHWH. Bropas (BepxHsd)
OT/HuaeTCss MEHbIIEH MOWHOCTbIO, TEMHOOYPOBATHIM W KPAacHOBATHIM HJH,
HAa060pOT, OsedHbIM O6en0oBATHIM OTTEHKAMW M Hepeaxko MOJHBIM OTCYT-
cTBUeM yTaecoaeit. Mi3mMenseTca B 3HAYHTENBHOH CTENeHH H MeXaHWYeCKHH
COCT4B [IOB€PXHOCTHOH MacChl: OHA CTaHOBHUTCS 00Jee MeNK03eMHCTOH,
BA3KOH, COJNEPXHUT Ooavmuu# npoueHt sepen uaosarwbix (0,01 mM. B nua-
MeTpe), TOTZA KAK B TUMHUHBIX Jeccax Ooablle BCErO COAEPHKHTCA ua-
ctuiy pasmepamu ot 0,05 mo 0,01 mm. 1),

V3amenenune okpacku ykasbiBaeT Ha npOyecchl XUMHUECKOTO BHIBETPH-
BAaHWUS, OHO SIBJASIETCH WJH CJALACTBHEM PA3JOXKEHHS MKeNe3ucTelX MUHepa-
JOB K BBIIEJEHWMS TNPH 3TOM THAPATOB OKHUCH XKeje3a WK CAENACTBHEM
BbiHOCA HX. OTcyTCTBHE yrieconsed B NOBEPXHOCTHHIX FOPH3OHTAX ?) CBH-

1) Cwm., Hanp,, Wahnschaife Die Oberflichengestaltung des norddeutschen
Flachlandes. 1901.

%) Caenyer orosoputhcd, uT0 obejlHeHHe YriecoaaMu HabmoaaeTcs NaneKo He BO BCeX
THNAX BbIBETPUBAHUA, KaK YBHUAHUM HUXE, HHOrAd, Haob6opoT, Habawaaercs HeKOTOpoe o6ora-

LIEHHE. BOOﬁHIC, 60raTcTBO PAa3INYHBIX I'OPH3OHTOB Jecca YrA€CONnMH HAXOLHTCA B 3aBUCH-
MOCTH OT KAHMATH4YeCKHX yC.ﬂOBPlﬁ
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JETeNbCTBYET O PacTBOPSIONIEM JeHCTBHM aTMOCQEPHHX BOL, O JAHCTBHH
NpOCca4yHBAOIIEHCT BO/JbLI FOBOPHT H HAXOXK/EHWHE W3BECTKOBBIX KOHKDEUHH
B Gonee rayGoxmx ropusonrax jecca (Koechlin-Schlumberger)?)

BHBeTPUBLIHICA jece, JAHIeHHBR yraeconed ¥ nolypeswinii, Hasbl-
paerca B [epMaunu ,Laimen“. O pa3nduHH B COCTaBe CBeXero i BbIBE:
TPHRMIEroCs J€CCa J4eT npejcTaB/ieHue caelylomas tabauuxa (Rosen-
busch. Elemente der Gesteinslehre, 1901, p. 429).

1. Crexnit necc.

1. BuiBetrpusnigiicst aecc.

-

» I 11

SIO, . . . ... ... .. ...6230 73,64
ALO, . . . . LT 11,36
Fe,Ou. . . . . v o o 302 4,44
MnO . . . ... ... 0 0,18
CaO . . . . .. .. ... .1122 1,25
MgO . . . .. ... ... .29 1,23
Na,O . . . v oo v . 1,08 1,18
KO . . .. .. .. ... ...108 1,43
HO . .« . . ... 232 5,18
PO, . .. 015 0,15
CO, © v s e L. 920 —

BoBerpuBanue rauH. Pa3nduuble ApeBHHE [JIHHB (KAMEHHO-
VI'OAbHBIE, KODCKHE, MEJNOBHIE), BBHIX0JAA HA MNOBEPXHOCTB, MOABEPraroTCs
BHBETPHBAHHUIO. PesyabraTel 3TOro nociefsero Haubonee pes3ko GbIBAOT
34MEeTHH B TeX CJayuasix, KOTJa 3TH KODCeHHBIE NOPOJbI 6GoraTbl opra-
HUUECKHMHM BEHeCTBAMH, OKPAUMBAKOLIUMKA HX B TEMHOCEpHEe M uepHble
IBE€Ta, MY HMEOT CHHEBATBHIE W 3eJ€HOBATble OTTEeHKH, CBA3aHHBE C
NPUCYTCTBHEM 34KHCHBIX COefMHeHHil xenesa. M Te, u npyrue, BniBer-
pHBAsiCb, HM3MEHSIIOT PE3KO CBOM I[BETOBBIE OTTEHKH B OypOBaThle, Kpac-
HOBATO- H/JIM XKeATOBATO-Oyphle, YTO HAXOJNWTCH B CBA3H C OKHCAEHHEM
OpraHUYeCKHX BEHICCTB M COeJMHeHuH xene3a. Takue NPONYKTHI BLIBET-
PUBAHHS IOPCKUX IJMH HCCAENOBAHBL, MEXAY NpouuM, B Huxeropoacxo#
rybepann (CubOuplues), rie OHW HAXOAATCH HHOLAA B CBA3M C UYePHO-
3eMHBIME NOYBAMH. ‘ ,

B ussecrHoM Tpyle (daH-feH-Dpexa HaxomuMm psix cBeaeHul
O BbIBETPUBAHHUHM [JHHHCTBIX M CY[JAWHHCTHX [OPOJ, NOPHHAIAEKAINAX
K TDyHne nocAeTpeTHYHHX HAHOCOB. HuxkHue vacTu gonuubl CeHbl 3aHSITHI
YeTBEPTHYHBIMH OCaJAXaMH, HOCHIIMMH HA3BAHHE CEpOro AMABUA, DTO
NOpOJAbl SCHO CJOUCTHE, COCTOSAIIHE U3 NECKOB H TAJEUHHMKOB C TJIMHH-
CTHIMH M MepresuCThHIMU BK/IIOYEHHsMH. OHM BCEr/la CONEpPKAT YIAEKHCAYIO
H3BecTh B Buie O0OJOMKOB H3BECTKOBHIX MopoA. Ha 6osee BoicOkHX
TOYKAX JOJHHLE Ceph  AWMOBHH 3aMelied NOpPoxoH, uMewowedl cosep-
INEHHO MHOM BHA. DTO KPACHBH AHJABUHK COCTOAMH H3 KPACHO-
BaTOH, 60aee HAH MEHee MeCYaHUCTON TJHMHBI, 3aKJIOUAIOMEHR yriaoBaThe
KPEMHH, KYCKH MNEeCYaHHWKA ¥ OKPEMHEHHOTO H3BECTHSKA, YHUCTO H3BECT-
KOBHIX NIOPOJ B Hem OOLIUHO He colepxurcs. Muoraa kpacswift aumosnit
HaXOIUTCH. TAK}KE ¥ B HU3KHX MECTaX AGJHHBI, Haneras Ha CEPH AH/0-
puit. [lepswlii nNpHHMMAET B 3THX CJAYy4yasx IPYrod BHA, 4eM Ha M/aTO;
OH CONCPXHT, KAK H MOACTUNANIIHA CePHIH JHJIIOBHH, OKPYFJAeHHbIE H
OKATAHHBIE BAJYHYHKH, HO COBEDIIEHHO HE CONEpPXKHT H3BECTKOBbLIX [10-
pol. B nenom psiae paspesoB MOXHO BHAETL, YTO B 3THX HOCHEAHHX
CAy4yasX KpAaCHbIR JHIIOBHE NPEJACTAB/ISET HE YTO HHOE, KaK M NPOJYKT
BHIBETPHBAHHS Ceporo.

1} CM. npornBonoiaoxtoe muenne y van Horen
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Hamu neanukoBbIe UAWHBI, HECMOTPST YacTO Ha CBOK BSA3KOCTbL H
c1afyl0 NPOHHUAEMOCTb JJAsi aTMOCQEpHHIX BOj, TaKXe MOABepralTcs
NpOIeCcCaM BBHIBETPHBAHHUSA, OTPaXKAM[HUMCA HE TOJBKO HAa MEeJKO03eMHCTBIX
Y@CTAX MOPOAB, HO M HA TBEPAHIX BKJIWUYEHHAX (BANyHAX, raabkax). Bei-
BETPUBAHUE MEIKO3EMUCTONH MACChl BRIPAXALTCS BHEUIHHM o6pasom B U3Me-
HEHUH OKpPacKH.

. BanyHrl 4aCTC COBepIIEHHO DAcCHNawTcs B JPecBY, 4TO 0OCO-

GEHHO THITMUHO JAAS BaNYHOB C/KJMCTOrO CAaHIA H HEKOTOPBIX PAasHOCTEH
I'PAHHUTOB.

B. [Toponb oprasorenHne

[Topoabl OpPraHHuyecKOro TNPOHCXOKACHHS MOTYT OHTb pa3GUTHl HA
TPH TDYNMbl, CBA3aHHBIE MEXKAY cOB0H. HePexXoJAHHMH 00pPa30BAHHAMY,
a UMEHHO !): -
' OprasiuecKkuii HJ DAacTHTENBHOrO U XKH-
BOTHOI'O MNPOUCXOMICHHS, COAep¥Kamui yrie-
CanponenuTsl: | BOAOPOAB; HHOTAA CAYXUT HCTOYHHKOM 06pa3o-
l BaHHs HedTH. Cr01a OTHOCHTCH OWTHOMHHO3HLIE

M3BECTHAKH, CAAHIBI H JP.

HEDEXOJIHHH rpynna: nJOTHbIE KAMCHHBIC YIJIH.

Il. Tymycoseie [ O6pa3soBaHUsi M3 PACTUTEJAbHBIX OCTAaTKOB.
nopoxasr: | Topd.

[TepexopHast rpynna: cMoaucTeIe TOPQSI

III. JlunToBuonutw: | Cmoasl (AHTaps), BOCK.

[Ipu coxpanenun 6e3 jgocTyna BO3AYXA nepBasi Irpynna OpPraHOTEeH-
HBIX BEWEeCTB OHMTIOMMHHPYeETCSs, NPU 4YeM HCYE33aeT TOJIBKO KHC/IO-
pon, BTOpast rpynia obyraugaeTcsd, T. €. oboramaeTca yraepojioM Ha
psiay ¢ noreped BOAOPOAA W KHCAOPOAA, TPEThA IPynna-—He W3MeHseTCs.

[Tpu noctyne BO3Ayxa OpraHOrEHHBIE NOPOJH MOCIOMAKT KHCAOPOX.
AHa/N3H CBEXErO W BbIBETPHBABILErOCS SHTAPA, NPHBOAHMbIE HENOCPEN-
CTBEHHO HHXe, NOKA3BIBAXOT, UTO NPH TOM OTHOLIEHHE MEXAy yIaepoaoM
¥ BOJAOPOJOM IOYTH He H3MEHSAEeTCH.

Crexuii Hecxkoi1bko BriseTpusuL

AHTAPb 3ATPOHYTHII BHIBETP. AHTAPb
C .. ... 7836 74,36 66,91
H ... ...... 1048 9,91 y,16
o ... ... 1116 16,70 23,93
Ormown, CH . . .. 7,3 7,4 7.4

Tor xe npouyecc, no vuenuo PuxTepca, Habaoxaercs K B rymy-
COBHIX YIuisIX.

JdesaTenbHOCTb YeNoBeKa, KaK (GaKrop BhIBETPHBAHHA

C passutvem ¢abpuuHoid 1 3aBOJACKOH 1esTeJbHOCTH aTMmocgepa
¢;a6pnqmﬂ LIEHTPOB CTa/a 000ramaThCd TAKMMH ra3aMmH, KOTOPble OOBIYHO
B Heiff OTCYTCTBYIOT. B CBSI3M C 3TUM B KPYIHBIX COPOJAX CTanu Habua:o-
JNATHCH BechMa CBOEOGpA3HBIe IIPOLECCH BBIBETPHBAHNMA. TaKHe npoleccH
6biu obnapywenn . Kafizepom Ha Keapuckom cobope. Cobop 70T
[IOCTPOEH M3 NecYaHuka, COCTOAIErO B F/AABHOH CBOeH macce u3 KBapua,
LEMEHTHPOBAHHOTO KA0JMHOM M AOJIOMHTOM uau OypwM wnarom. B nec-
YAHUKE M3peAKa MNONajarwTcsl MOJNeBLIE UINATH, MYCKOBHT, LHMPKOH,

Y Stremme und Spite.
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anatuT, MarHeTHT ¥ Gapur. CocTaB necyaHWKa NPeiCTaBICH CJAELYIOLHMY
AHAJUTHUYECKHUMH JaHHBIMH:

. 5CaO'...............0,1"“‘,
B kunsauteit sone SO HeT
pac,rsopﬂe,rc“: a (“;- * . . . . . - . . Ll « . . . -
MO . . . . . . . .. ... 08
CaO . . . . . . ... ... By
>3 ‘Mgo..-..,u_.'....'.n
T ul(‘:: . ’
B ropsueit HICI 1 FeOs . . . o o oo oo 1] (FeO=10)
COy, . . o v . 2
‘SiOQ..-....‘........‘TT,?.
He pacteopsierca: « ALO, . . . . . . . . . . . . . 81
{ KO. . . .. .. .. ... ... e
99,6

[Ipr BHLIBETPHBAHWH OT CTOJN0OB 3/&HHUS OTCJAAWBAIOTCH CKOPAYIIBI,
DY YeM MexIy TaKHMH CKOPJAYNAMH M SAPOM CTos6a 06GHApPYKHBAKTCH
Oenple NPOCHOiKU., AHanu3bl NecyaHuWKa, B3ATOrO H3 siipa cronaba, BHel-
Hel CKopaynbl ¥ 6es0ro Nnpoc/o#ka, Aa0T CAEAYKIHEe Pe3y. bTaThi:

Sinpo ctoa6a BaewH. ckopa. Deabiit npocnoex

SO, .06 1,8 4,5

o

[lonuwit asaau3d 6e10r0 npocyaodKa TAKOB:

Si0, . . ..o 80
AlLO~+FeO, . . . .. .. ... ... .. 83
CaO . .. ... . . . oo 2]
- MgO. ... ... .. .. ... ..20
B O P o
CO, . . . . . ... ... 23
S0, 1,5

CpaBHeHHE 3TOrO aHAJU3a C aHAJAH3GM CBEXErO 11eCYaHHUKa MOKA3bI-
BaeT, 4YTO NPH U3MEHeHHH NOPOJApl Hab.jonaeTcs obGeZHEHHE ee YIJeco-
JSIMH M napanneiabHoe cboramieHue cyabparamu. OUeBUIHO, NOCAEAHHE
NOJYYATCA Ha CUeT NEePBBIX.

Ka#tsep obbicHgeT nosisnesue cynpdarTos AeHCTBUEM CEDHUCTOIO
rasa, BbAENSIEMOrQ 3aBOJACKHMH Tpybamu M TpybGaMH NapOBO30B.

Auanoruunsie geaenuss wabmonawrcs 8 ryrrrapre (Marienkirche),
rae obpasyeTcd, raBHbIM 00pa3oM, CEPHOKUCABIH Mareuid, 1 B MwHxeHe
(3maHme paTyuu), rae Habmonaercs 006pasoBaHHE, HA PAJLY C CEPHOKHMC/ILIM
MACHHEM, M THICA.

KpyroBopor Jerko noABHXHLIX MpPOAYKTOB NOYBOOGPA30BAHHS B INpPHpOJE

[oBOps © KPYroBOpoTe MNOABMXKHBIX TPOAYKTOB MN04BOOOPa30BA-
HuWs, Mbpl OyleM HMeTb B BHAY KPYyroBOpOT COa€H M OT4acTH ra3oB
(MperuMyIecCTBEHHO YTVIEKHCIOTHE), 00pa3ywolluxcs NPy pacnane OpraHuye-
CKHX BEIUECTB ¥ NPH BbHIBETPHBAHHWH MHHepanoB (conu). Mbr He MOxeM
31€Ch, KOHEUHO, OXBATUTh IMOJHOCTBIO BeCh NPOHCXOJANIMA B NPUPOAE KPy-
rOBOPOT BEHIeCTB, TAK KAaK 3TO 3aBeng O6bl HAC CAMIIKOM JAAJeK0o, 3 No-
TOMY Mbl CO3HATeNbHO CyXHBaeM cBOW 3anady. HecomHenso, aTo nenwit
pAld cose06pa3HbIX NPOAYKTOB 1 Fa30B NonajdeT B aTmoCdepy H3 ByJKa-
HOB, (ymapoaa, U3 TrAyOOKHX HCTOYHMKOB H TPEIIWH 3eMHOH KOPbl, HO
HAa 3THX SBJEHUSX Mbl OCTAHABAYBATbCA He OyjeMm, OTMETHB JHIIb, UTO
cpemu Tex BEIUECTB, KOTOpble BHOCSTCA B MOYBY € ATMOCHepHBIMH
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ocajlkaMH, HaXOASTCSt HE TOABKO MPOAYKTHI NMO4BOOOPA30BAHHMS, HO K NMPO-
AYKTH 3eMHBIX MayOuH, TAK MJaM HHauye nonajaaiomue B atmocepy.
JInsl IOHOFO KOJWYECTBEHHOIO YueTa BeljeCTB B KPYroBOpoTe gaH-
HBIX HENOCTATOYHO, U HAM NpHAeTcsl O0/bIIC OCTAHABAWBATHCA HA Kadye-
CTBe SIBJEHWH, OTMEUAs] KOJWYECTBEHHYIO CTOPOHY TAM, € 3TO BO3MOXHO.
M3 raaBel 0 rymyce Mbl yxe 3HaeM, 4TO MHKPOOHOJOIHYECKHE Ipo-
fleccbl NPUBOAAT K 06GDA30BAHHMIO LEJAON0 pPAfa KHC/IOT, H3 KOUX TOJbKO
yraeKucaoTa o6pasyercs (OT4aCTH M MPH CONEHCTBHH BBICIUHX pacTeHH#H)
B TAKHX KOAMYECTBAaX. AJsi YCPEJHEHHs KOTOPHIX B I[OYBE He XBaTaer
ocHoBauud. OCTanbHBIE KHCAOTHL, KaK cepHasi!), focdopHasa, a3oTHas, He#-
TPaJU3yIOTCSI YACTBIO TEeMH OCHOBAHHSIMH, KOTOPblE HAXOAATCH CPENH 30/b-
HBIX 3/JEMEHTOB, YaCTbI0 OCHOBAHHMSIMH, OTUIENASIOIIMMHCA OT CUJHMKATOB.
XJ0p TaKxe HAaxonaT B 30J€ PacTeHuH, a NOTOMY U XJOPHCTHIE COMH MO-
TYT NOJY4aTbCH NPH pacnafe OpraHuYeckrX OCTATKOB B MOYBE.
OcTaHOBHMCS HEepPBOHAUYaJAbHO HA KPYroOBOPOTE YrAeKucaAOTH. [1o Teo-
puv llnesu Hra, peryasaropoM CoOAEpXKaHUA YIVIEKHCJAOTH B aTMOCQEpe,
NOMEMO BETRO3, cAyXHT Mope. Onpepenas NOBTOPHO COAEPMAHHE B MOpP-
CKOH BOJE YIJEeKHCJI0THl W KapOOHATOB, OH Hallen, YTO B JHTPE TaKO#
BOJBl PacTBopedn 98.3 MUAMKCP. YTAEKUCAOTH M TAKOE KOJHYQCTBO KAap-
60HATOB, KOTOPOe 3KBUBAaJEHTHO Y83 wmr. cepHoro anruapuiaa. Ornoue-
HHE DKBHUBA/JEHTOB VIJIEKHCJAOTH M OCHOBaHu#t — 4,47:24.8; orTky1a
caAenyeT, 4To YIJIEKHC/A0Ta CBA3dHA B 3HAUHTCNBHOH CTENeHK B BHJE
6urkap6bonatoB. llnesunr yxkaswiBaer, 4yTo YKCTasg BOJAA, HAXOAACH B CO-
APUKOCHOBEHHHM ¢ kapboHaTaMH LIENOYHBIX 3eéMenb ¥ aTMmochepoi. coaep-
XKamen YrAeKUCaIOTYy, DACTBOPSET HEKOTOPOe KOJMYeCTBO KapOOHATOB.
KOTOPOE BO3PACTaeT C yBEJHUEHHEM NapUHaJbHOrO AaBJICHHUS YIIEKHCI0THI
B atMocdepe. CaenyeT OXHUIATb, HTO MEXAYy MOPeM H aTMOCepo# cyiue-
CTBYET NOCTOSHHBIH OOMEH: eCJH KOJAWYeCTBO VIJEKHCJIOTH B BO3LAYXE
YMEHBUIACTCSA, MOpPe OTJAaeT B BO3AyX 4acThb CBOEH YIJEKUCAOTH, B CHAY
Yero BBINAJ4eT M3 PACcTBOPAa HEKOTOPOe KOJKYECTBO KaDOOHATOB. B BHJEL
CpesHeR COJIH, €CJAH XKe COJepxkaHue yIJIeKHCJOTH BO3LYyXa BO3pacTaer.
MOpe norJjoulaeT M3GLITOK, Ha CUET KOTOPOTO 06pasyercs HEKOTOpOe KO-
AM4ecTBO OukapboHaToB. PeryaMpylowee pelicTBHe MOps A0nyCTHMO,
OIHAKO, JHIUb TOrJA, €CJAH COAEPXAHHE B HEM YIJIEKHCAOTHl 3HAYMTENbHO
6oabllle TOMO KOJHYECTBA, HA KOTOPOE MOXET HM3MEHHTLCS COCTAB BO3/yXa.
HTobr n0OKa3aThb, 4TO TAKOE YCJOBHe CyulecTByeT Ha camoM jene, Ll ane-
3WHT MNPHBOJAWT CACAYIOIIKWHI pacyeT: ecad [PHHATb, YTO MOpe PABHO-
MEPIIO PA3JUTO N0 BCEMY 3eMHOMY 1Iapy, To raybuHa ero Hygper 6xoao
1000 meTtpos. KosandecTBO yriekucaoTh B NPAMOYrosbHOH npusme, HMe-
owe#d 1000 m. BeicOTer U 1 KB. MeTp B OCHOBanuu, 6yner 98,3 xuno. Ha
3TOr0 KONHYECTBA II0JIOBHHA CBHA3bIBAETCS OCHOBAHHAMH, a JPYroH noJo-
BHHOK MOXHO pacnonaraTh AJs PEryJHpOBaHUs COALPMKAHHUS YIJICKHCAOThI
BO3Ayxa. Ecau npuHaTth, uTo aTMocdepa HMeeT paBHOMEpPHBI COCTaB W
cogepxut 0.0003 06. yrnekHca0Tbl, TO BEPTHKAJbHAS npu3Ma aTtmocdepsl
C OCHOBaHHeM B 1 KB, METp 3ax./io4aeT TOAbKO 4,7 KHIO YTIJEKHCJOTHI.
CnexoBarenbHo, Mope conepkuT B 10 pa3 Gosbuiee KOJHYECTBO yrie-
KHMCJOTHI, YeM BCS aTMOC(Cpa, H, KOHEYHO, BO MHOro pa3 Gosblie TOrO
KOJKYECTBA, KOTOPHIM BbIDAXKAETCSE KosebaHHE B COCTaBe aTMoC(epol.
[lepexonum Teneps K KpyroBopoTy a30Ta. A3OTHOKHCJBIE COJH, YaCTb
KOTOPHIX HCNOMb3YETC PACTEHHSIMH, HAKOIASIOTCH B [OYBAX JHIIb B O4EHb
HCKJIOUHTE/IbHBIX C/AYYdfX, 4wallle BCEr0 B MECTHOCTAX € OCOOEHHO CYXHM
KJAiMaTOM. B GOnbIIMHCTBE e CayyaeB OCTATOK HUTPATOB, He MOuieguini

') WHorna B TpHPOAC KOHCTATUPYETCR CBOUONHAs CEDHasi KUCAOTA, KAK pEe3yabTar
OKAC/AECHMAA (Cepbl CM. MAT. mast h3yy, ecT.-nmpouse. cun CCCP Ne 59. Cepa.—C6opuuk crareit
Baonasna, Boakosa, ®epcmana u Ulep6akosa. Jlennnrp. 1926).
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Ha [MTaH¥e PACTEHHE KW YCKOJb3HYBLIMH OT MPONECCOB ACHHUTPH(DHKAUMH,
BHIMBIBA€TCH B I'DYHTOBBLIE BOJH, OTKYAA MONafaeT B PYyubH, PEeKH H, Ha-
xoHen, wmops. [lo nHabmozenmsM BeanbbGeas, B JAHTPE JH3UMETDPH-
yeCcKOH BOJbl NOX HeyJOOPeHHOH NOYBOH COJAEPXKHUTCS B pPasaHuHble FOAa
U B pasauuHsie nepuogsl roga ot 0,178 no 0,664 rp. Ha rny6ure 25—50 cm.
(AaHHBIE OTHOCSITCSI K YEPHO3eMHOH 30He). B KA0uax W KOJCAUAX TOrO Xe
paiidia Benn6eab waxolua COAECPKAHHE OT O A0 35 MHUMIUCD. -HA
JAUTP, a B BoJe p. JluecTpa—ecero 1,5 MU/IHTD. Ha JNHTP.

HecmoTpsa Ha TO, yTO B MOpPCcKHe OacceHHsl -IPUHOCHICH JOBOJLHO
60/bII0E KOJAHYECTBO 430THOKHCJBIX COJEd, B MOPCKOH BOge 3T COMH
OTCYTCTBYIOT. HanpoTus, npucyTcTBHe B HeH aMMHAKa MOXKET CYHTATHCH
tBepno ycraHosiaeHnelm (Marchand u byccedro), u Ulaesunr
onpeneaseT ero coaepxanve cpenuum uncacom B 0,4 Mr. Ha JauTp BOAbI')
OueBuaHO, Nonajass B MOPE, a30THOKHC/JbIE COJH Pa3jaraloTcs, {IpH uyeMm
NPOMCXOAXUT MX TPEBpALIEHHE B aMMHAK M ero conxu (yriaexucanlii ammo-
H##) 2), HO K4K NpPOTEKAI0T 3TH NPOLEeCCh, JOCTOBEPHO €le HEeU3BECTHO;
MOXHO AyMdTh, UTO B MOPE€ a30THOKHUC/IbIE COJMW NPOAENbIBAIOT HOBBINA
KPyrOBOPOT MpPH MOCPEACTBE MUTAIOLIWXCH UMH MOPCKHX DACTEHHil W pas-
JATAKLHX OCTATKH MOCACAHHX MHKPOOPTraHH3MOB.

[lo mepe ymeHnplIeHHS B aTmOcdepe NAPUHAABHOTO MAABJCHHA aM-
MHaKa (YraeKucaOro aMMOHHS), W3 MOpPS BBLIEASIETCH 4acTh aAMMHAYHBIX
coenvHeHu# B aTmocgepy. [loTepu ammuausblx coeJHHEHHH H3 aTMO-
chepbl NPOHCXOJASIT MPHU  COAEHCTBHM aTMOCPEpPHBIX OCaAKOB. A30THO-
KHC/JABIH aMMOHMH, Haxoaswpiics B aTmocdepe B Bule Meapuajimei
neid (byccenro), scerna ysaekaercss aTMochepHbeIMi OCAJKAMH, YTO Xe
KAacaeTcss YIVIEKHCAOr0 AMMOHMS, NPUCYTCTBYIOWIETO B BHIE Napos, TO
OH TaKMXe MOXeT YBJEKATbCH MAOMKASMH, HO MOXET W YBeJHYHBATH CBOE
COAEPXKAHME B BO3NyXe IMOCJAe A0XKAS. Bce 3@BUCHT OT COCTaBa M TeM-
nepaTypsl 006/MaKOB H TVIOTHOCTH CJA0€B BO3AYXd, NPOXCJAHMBIX JOXKIEM.
Ammuax B Boszyxe Obi1 otkpur [lleesns, a onpejgeneHne ero xo.au-
yecTBa ObIO NpousBeZeHo I'perepowm3). Pasanunbie aBTOphl Aa0T Aad
AMMHAKA HEOJUHAKOBBIE yHucsa (B ky6. merpe Besayxa oT 0,02 no 0,04 mr.;
ecTb W 6oasiine yucna). Jlerom u ocedslo atMocdepa 6oraye aMMHAKOM,
suMoii—o6eauee. Houbio BO3Ayx cojepxuT O0Jblie aMMHaKa, 4eM JAHEM.

Iasi HAMOCTPAUMH 3THX [OJOXKEHHH MOTYT CAYXHTb HHXKeCJAeLyune
onpenenesns Ponopa:

Ocenws 1876 T, . . .. .. . ... . .0058 mr.
3ema 1857 r. . . . . L. .. ... .00251
Becwa 1877 r.. . . . . . . . . .. . .00303
Jero 1877 r. . . . . . .. . ... . .00488
Ocenb 1877 r.. . . . . . . . .. .. .0034 |
JeHn \\ ¢ 20/IX 1877 . . . . . . . . .0,04609 ,
Hous f nmo 1/VI 1878 . . ... ~. . . .001745

Bappaabs BMecTe ¢ Buuwo obpaTasd BHHMaHnWe Ha TO, 4TO CO-
JepXaHue aMMHaka B HOXIAEBOH Bojpe OOJbIIE, UeM a30THOH KHCJOTH, H
BBICKA3alH TIPEANOJOKEHHE, YTO COCAHHEHHS a30Ta HAXOAATCH HE TOAbKO
B IPO30BBIX AOXKISX, HO ¥ B JOXAAX BOOOILE, a TAKXe B pOCe H TymaHe.
Bce 3TH HaGAOfEHHA NOATBEPXJIEHbl “GBIIH BIOCIEACTBHM DycceHr o,
KOTOPHIA MPOW3BOAMA CBOH HCCAEAOBAHHS HAJ COCTABOM aTMOChepHbIX

) Dieutafait jaer peckoabko Huble nHdpb, a umeHHo oT 0,13 Mr. B benrainep-
ckoM 3auBe 10 0,36 (y Geperos Koxunxunb); cM, Takxe T u p anu. N. Jahrb, f. Minerai—1354.

2) H. J. Brown onpezenna B 100.000 MeTp. Bo3iyXa oOT 0,6601 mo 0,7820 rp.
(NHJ)QCOQ.

3) 3pucwman [uruena, 1901 r.
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0CaJIKOB BJaAd OT MXHJHII, B JeCHOH MeCTHOCTH. Ero onpepenesus nanu
CIeAYIOLHE De3YJAbTATHI:

NHj HNO;4

B MuutHrpaMM. Ha JUIp
Hoxas . . . . . .« . . _ ... .08 0,2
“CHer . . . . . . . . . .. ... ...03 0,42
Tyman . . . . . . . . . . . . ... .= 0,39—1,83
Poca . . . . . . . . . . ... ... = 0,07—0,638

[To uccnenoBadusm oneithod ctasuud B Gembloux (Beabrus), Hau-
60abLIee KOJMYECTBO a30Ta cOAepHuTCca B uHee. [To naunsiM Benbbend,
oTHocsiwuMes K [1n0TaHCKOM ONBITHOM CTaHLMH, B PA3/JMYHOrO poja OCAax-
KaX (OJEPKATCA CACAYIOIIME KOJIHYECTBA AMMHAKA:

CHer . . . . . . . .« . v 0 090 .
Hoxns . . . . . . . . . . . ... ..094
I'posoBbtii gowcab . . . . . . . . . . . .1,220
Mavoposs . . . . . . . . . ... . .02 -
Ipag . . . . . . .. ... .. L2
WMuett .. . . . . . ..o 0T o2,
Poca . . . . ... .. .. ......50 .,
Tyman . . . . . . . . . o . . . . .DBT

B cyxoe Bpemsa rofla oCajgku ConepxKaT 60abuie a30Ta, YeMm BO BJAXK-
HOE, W C HeNpOJOJMHUTeAbHBIMHM JNOXK/ISMH BbiagaeT 60Jbliee KOaHYe-
CTBO 43074, 4€M ¢ MNPOACKHUTENbHBMH. JTOT BHIBOL DycceHro 6bla
NCATBREPXKAELH 3aTeM HeenepoBanuaMy KHona, Boarsda v QiHraudra.

CoeauHeHHsT a30Ta J1aJ€KO He Ha BCEM 3€MHOM 1HADE BBHIMAJAAI0T Hd
3€MHYIO NTOBEDXHOCTb B OJHHAKOBHIX KOJHYECTBAaX. B 3TOM OTHOLUCHHH
OCOGEHHO BHIAENAIOTCS TPONUYECKHe O0OO6JACTH, TA€ 10 HaGJIOJEHHAM
Miintz uw Marcano BeINagalT ¥ a30T BOOOIIE, U Aa30THASE KUCJIOTA
B 60JbWIKX KOJMMUECTBAX, 4eM B yMepeHHbX obsaactsx. Habaoaerus
YHOMSHYTBIX uccaegoBaTeneil otHocATcss Kk Bedeuysae (Kapakac) ® pator
caenywoiie uudps: cpeaHee roA0BOe KOJMHYECTBO CBblie 2 MC. Ha JHTP,
MaKCiMaabHoe, ofpejgeseHHoe B oaHo# Mnpobe noxas, Oblio 16,25 wr,,
munumanpHoe 0,2 mr. Ha octp. Coenudesusi, no Raimbault, cpeanee
cojepxaHue as30THOH KucaoTel—2,67 Mr. Ha auTp. B rox Ha rekrtap aas
Kapakaca noayuaetcs 3,78 kuao, nas o. Coeaunenus 0,93. lng cpasHenus
NPUBOANM UH(PE HEKOTOPLIX MCCAEN0BATENCH, OTHOCSALIHECH K YMeDEHHOH
30HE 3eMHOUO luapa:

Bycceuro . . . . . . . . . . . . . .08 Mr. 5a aurp 0,33 K0 HA reKTap
Jlooz u Tuawbepr . . . . . . . . . .042 L, 083 ., "

K coxaneHuro, He BCErjAa MOXHO CpPaBHHBATb LUM(QPH CTapbIX OnNpe-
JeqeHnui ¢ 60/ee HOBBIMH, TAK KaK He BCE KHCCJAeNOBATeH MOAb30BATHCH
OAMHAKOBBIMH METOJAMH, UTO, NO AAHHLIM Warrmgton 4, JnaeT 3HAUHU-

TEeNbHYIO DA3HHILy B pe3yabTaTtax!).

He Tak siceH BONPOC OTHOCHTE/BHO PA3AHYMS B KOJHYECTBAX AMMHUAKA
TPONHYeCKUX M BHeTponuueckuX mupotr. Miintz u Marcano ompege-
JUAH 3TO copep:xanue anst Kapakaca B 1,050 mM. Ha auTp aTMoCdepHBIX
0OCAaJKOB, 4TO MO CpaBHeHWro ¢ uudppoh byccenro gaa Liebirauen-
~berg’a (0,52 mr.) u uugpor Jloosa u I'mapvbepra a1 Porram-

crenta (0,97 wmr.) npescTaBasger [AOBOJBHO 3HAYHTEABHYK) pA3HHULY.

) B GonbluMHCTBE CIYy4A€B HUCCIEAOBATEH HE OTAEMSNH a30THCTYK KHCAOTY OT a30THOM.

B nocaeanee epems Anderson, U G. (Chem. News, T. 110, 1914) ormeuaer, uto
430THOH K-Thl maximum gabamwaaercs JgeToM, a minimum—3umod. [asg a3oTHcToll KHCIOTH
OTHOIUEHUA o6paTHbIC.
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Om{axo, sakawouenus Mintz uw Marcanco OblIH OcCrnapHBaembl JleBH,
KOTODBIN -yKa3biBal Ha psAn AasHux Aasg Ppanuny, Anraun, Hranuu u
FepManuu, NOCTABUBIIKWX UMb A48 aMMHAKa Jaxe OO0sblIHe, YeM- Ha-
usii Mintz uw Marcano B Tponukax. [Ipasna, MwouuY cceiancst
HA TO; MTO eBPONEHCcKHEe ONpPEexeeHHst OTHOCITCS NPEHMYIIECTBEHHO K 60b-
IIWM TOPOAAaM, TEM HE MeHee OH He BIIOJHE ONpOBepr BO3pameHus JleBH,
¥ BONPOC [PONONKIET OCTABATLCH CNOPHBIM.

YTto0H 3aKOHYHTH C AMMHAKOM, NPHBENEM 3/€Ch DHI ONpPEAJEHUH,
NPCHMYIIECTBEHHO eBPOMNEHCKUuX:

Dalime (I'epmanua) . . . . . . . . . .. 1,4 Mr. Ha auTp
Regenwalde . . . . . . . ... . . .. .26-28 , ,
DaopeHuns . . . . ... L L. Lo L L R
flapumx (Montsouris) . . . . . . . . . . . 36, .,
Porramncrear (Aurmns) . . . . . . . L 4, .,
Mapcens . . . . . .. . ... L. 32, .,
Jwon . . ... oL Lo 44 . 5 .
Tyayaa . . . . . . .. 0oL L
Hawr . . . . . .0 oo 1,9

[To pangeiy Miintz w Lainé, u y 10XKHOrO NoJIOCa KOJIMUECTBO
aMMHaKa B aTMOchepHBEX 0CaJKaX HE OTJIHUYAeTCS OT TeX BEJIMUHH, KOTO-
pHie ONpeneadannch ANH YMEPEHHBIX KJIHWMAaTOB.

Bo Besikom cayuae scHo, yTo aMmuaka CoJepxUTcd B atMmocdepe u
aTMOC(EpPHBHX OCAAKAX yMEPEeHHBIX o6nacteil 3eMHOTO uiapa GOoJbuIe, YeMm
a30THOH kucaoTel. [lo gaHHbeim DpeTtwHe#d nepa, Hanboaece OenHbl
AMMHAKOM OCCHHHE OCaAKH, & Haubosaee 6OraTbl BECEHHHE.

O6ujee KOJAMYECTBO a30Td4, AOCTABRAAEMOTO TakWM 06pa3omM BepXHHM
TOPH3OHTAM 3€MHOH KOpPBI, AOCTHIAET OULYTHTEAbHBIX BEJUUHH, YTO BHIHO
H3 ClelYUHX UHPp:

['epmanust (onpen. bpetwneiizepa) . . . . . . . 11,1219 KHI0 HA TeKT B ron
Montsouris (6auz [Mapuxa) . . . . . . . . . . . 1L283 wo o w om
Porramnetear (Auramsa) . . . . . . . . oL .. 4,321 » . » w
Gembloux (Beasrnn) . . . - . . . . . . . .. .10313 s ow m o
Flahult (Weewms) ) . . . . . ... . . . .. . . 11,10 ” s , s om
Onotu (CCCPY . . . . . . . . . . .. ... .42y w o m
Paopenrms (Mramms) . . . . . . o . . . . . . 18,02 » noon owon
Tokno (Snomms) . . . . . . . .. ... .. .. 2844 0

Kpose yraexkucioTsl ¥ COCNMHEHHH a30Ta, B KPYrOBOPOT BCTYMAIOT
COEJIMHEHHUA Cephl M XJ0Pa, KOTOPBIe TAKXKE TNOAYUAIOTCH MPH npoueccax
no4Bo0OpPa3OBaHMs, XOTH, KAK Mbl OTMETH/JH BbILIE, W HE HCKAIOUWTEBHO.

BoivbiBanue Bcex B0OOIIe cosell, NOAYYAIUHXCH B Dpoueccax noy-
B0OOGPA30BAHMS, W3 NOUBHl B IPYHTOBbIE BOJAbI, B PYyYbH H PEKH HaXOAWTCH
NIpEXJ€e BCEr0 B 3aBHCHMMOCTH OT KJMMaTHYECKHX ycJoBHH. Hem Goabule
BJIATH, TEM MEeHbIIe B NoyBe ocTaeTcs couaeit. Ho Aast o6bacHeHHst AaJib-
HEHEro nepeiBuxeHus cosell H KOHUEHTDPAUMHM JHIUb ONpenesicHHBbIX CO-
Jell B MOPCKHX 6acCeiHaX HeJOCTAaTOYHO 3HATL pacnpefiesicHue BAACH [0
3€MHOW TNOBEPXHOCTY H CTENeHb PACTBOPMMOCTH OTJe/bHbIX coaedl. 3xecsh
HEOOXOIMMO el[e CYMTATHCH ¢ MOCJIOTHTEIbHOH CNOCOGHOCTBIO BEPXHUX
CO€B 3eMHOM KOpPbl. MBI HAMEPEHHO YNOTPedaseM BbIpAXKEHME ,BEPXHHEC
CJ10M 3€MHOW KOpH“, TdK KAK YKA3aHHOH BHILE CNOCOGHOCTHIO OTJAHYATCH

1) v. Feilitzen, Hand Lugner, J; 08 a30TUCTHIX COCRMUEHNAX B ATMOCHIEDPHbIX
ocankax. cM. Milier, N. H. J. Journ. Agr. Science, vol. I, p. 280—303; Witson, B D. Soil
Science, voL. XI, Ne 2, 1921; Crowther and Buston, Hudig (I'ponnureu, [oananans),
Juritz (}O0. Amepuka) Shutt and Dorrand (Ottava), Kuight (lowa), aureparypa y
Wilson. :
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HE TOJBKO MMOYBH, HO H BCAKHE NOBEPXHOCTHHIE MJI0BATHIE HAHOCH, B TOM
UHC/IE HJAOBATHIE OCAJIKY PEYHOro JHA ¥ npHOpexHblid ua Mopel. Orcwhiaas
YUTATEAS 33 NOAPOOHOCTAMM K TJdBE O I[OMJMOTHTEJIbHOH CMOCOOHOCTH
NOYB, Mbl YKa)XeM II0Ka, YTO M OCHOBAHHE, H KMCJIOTB! NOrA0WAITCS [TOY-
BAMH HE OJIMHAKOBO. B 10 Bpems, K&K KaJau# NOTJIOWAETCS BECbMA 3HEp-
TUYHO, HaTpuii loraomaercs 6Hoaee cjaabo; COMM H3BECTH OTJIMYAKOTCS
MeHblUel# pacrBOPUMOCTLIO, YeM COJIH MaruHe3Hy, W MNOTOMY CHJIbHEE yIep-
KHUBAIOTCA MOyBOH. M3 KMCJAOT COBEPLIEHHO HE [ONIOMmMEANTCH COJAfHAS I
a30THad, MOXeT MNOIJI0LATHCH HHOrAa cepHas (B NPHCYTCTBHH H3BECTH)
" 3Hepruuyno noraowaerca docdhopuaa. Ecan npubGaBuTh K CKa3aHHOMY,
UTO B MOPCKHX Oacceiinax yriaekucaad H3BeCTb HAET HA NOCTPOeHUE pa-
KOBHMH XHBOTHbIX, H NIPUNIOMHUTh, KAKHE NPEBPALICHHS UCTHITHIBAOT B MOD-
CkMX OaccefHAX d30THOKHCJHE COJIM, TO MOXHO HANEPEA MNPEACKA3aTb,
KAKUE OCHOBAHHUS W KHCJIOTH JOMKHB KOHUEHTPHPOBATBHCS B OKEAHHYe-
ckMx BoAax. O4eBHAHO, TAM JO/MLKHO ObTh O0JbIIE BCETO XJIOPHCTHIX
COJieli; BTOPOe MECTO AOJIKHO NpPUHALIeKAThL CepHOKHCAbIM. K3 ocHoBanuil
O00JbIIE BCEro AOMKHO OBITH HATPa, a 3aTeM Marsesud. HMmeomuecss aHa-
AU3bl MOPCKUX BOJ MOATBEPXKIAIOT BLIMICCKAZAHHBIC HPEANON0KCHUS.

Y CTaHOBUTH KOJHYeCTBA, B KOTOPbIX M3 MOUBH NOCTYNalT B TIPYH-
TOBBIE BOJABlI XJODUCTBIE H CEPHOKHCJ/biE COJIH, MOKA HET BO3MOMXKHOCTH, 34
OTCYTCTBHEM ZOCTATOUHOIO KOJHUYECTBA AaHHBIX. MOXHO TOJBKO yTBEp-
XKJIATL, YTO 3TH KOJHUYECTBA JLOJMHBl PA3/HYaThCA B PA3NHYHBIX KJAHMA-
THYECKHX 30HAax; Adxe B OJHOHW d TOH ke 30HE 3TH KOJHYECTBA HEOAHHA-
KOBBI B CYXHME H BJAXHbBIE T'OB, KAK 3TO ObIJIO YCTAHOBAEHO HAOMIONEHHSIMHU
Ha Porramrcrenckoil onbITHOH craHUuu. Taxkas ke 3aKOHOMEPHOCThL CY-
IIECTBYET M 110 OTHOUIEHHIO K COJepPXKAaHWI0O XJOPHAOB H cyandaros
B PYHTOBBIX H DeuyHHX BOAAaX, YTO BHIHO H3 HHXEC/JAeAVIOUHX JAHHBIX,
cobpaHunix KoccoBuUeM:

[Joasoancras 30Ha Cl S04
‘ B Muaavrpamm. Ha auTp
[lpyaoBuic I rpyHTOBbIE BOAw 13 lapka Jlecdoro WMuer. . . . 12,4-—-39,7 10,1~ 31,%
P. YUcpexa llckorekoft ry6. . . . . . . . . . . . ... .. 330 —
HApenaxuble gogul B PorrsMmresre . -. . . . . . . . . . 107 24,7
Heproszemuasd 3014
Koaogess Beaukoanaa. aecumu. . . . . . . . . L L L. L1240 10310
To we . .- o o . . L ... L Lo L. o000 2830 1812,0
Konomesn c. Brmarogathoro 6eleni. Mapuym. y. . . . . . . . 1460 32,0
Ob6macTb APEBHUX KPACHO3EMOB
M3 poxnnka YakBuH. VACABH. UMeH. . . . . . . . . . . . . 34 0,3
M3 p. HakBm Batymek. oxp. . . . . . . . . .. ... .. (8 ' 1,3

[lpunocach pexamn B MOpPCKHe GacCeiHbl M KOHHEHTPUPYACH TaMm,
XJOPUCTBIE B CEPHOKHC/bIE COMH MOTYT NONAAAThb M3 MOPEil M OKeaHOB
B arMocdepy npu pacnblsieHHH BeTPpaMd MOPCKOH BOALI M HCIAaPEHHH
BOINAHOU nwiaM B atrmocdepe. C apyrol CTOPOHH, COAH, OCTAONKECHT Ha
3eMHOH MOBEPXHOCTH, TAKXKe MONnajaiT B armocdepy. Becb 3TOT Mare-
pHAJ, PA3HOCACH aTMOCHEPHHIMH TEUEHUSIMH, BMECTE C O0OC4aIKaMK BHOBbL
nonajaeT Ha 3€MHYIO IOBEPXHOCTL, ‘M KOJHUECTBC JOCTABASEMBIX TaKMM
06pa3oM Conellt He MOMKeT CYHTATHCH HHUTOXKHBLIM.

Mo nanHbiM, coOpanHbiM Muaaepom u KoccoBuuem!) B pas-
JAMYHBIX MYHKTAaX 3€MHOTO 11apa BLIMAJAIOT HA 3EMHYIO0 [OBEPXHOCTH
CACAYIOIIHE KOJWYECTBA XJOPA M CePHOU KUCIOTH:

1) Cm. padornl Knox, W, K. (Chem. News, 1915, T. 109) u Artis B. (Jbidem
1916, T. 113), rge npuseneHsl fanHLie a8 1itata Alosa,
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Kospmu,  Muaanrp. #a  Kunnorpamwst na
Fognt 0CAAKOB AHTP reKTap B roil

(MM.) Cl SO, Cl SOy
Jennnrp. Jlecnoit MHeruryr . . . . 190911 623,6 2,54 12,66 16,85 78,90
Oxredcxoe NeCHHY. . . . . . . . . » 671,3 3,12 11,&1 11,18 18,97
[laBrgpck. meteop. ofceps.. . . . . 1909—10 319,38 1,46 3,11 7,95 16,90
3anonbe Jyxck. y. .. .. " 184,0, 3,03 2,21 14,61 10,20
[laTnnosck. on. crad. Ty/abCK. r. . . " 176,4 2,23 1,93 9,16 0,87
Mapnyn, on. decwud, 6ui8. Exatepi- -

HOCH. TvG. . . . . . . . . . . 101,6 3,28 14,17% 13,12 36,67
Boposoe onwmtH. necn. Camap. r. . . 1909—11 59,3 1,00 2,06 15,76 7,61
PorrsMiTeat {}‘363 f WO 228 28T) 1667 1951
Hosas 3enammust . . . . . . . . .1884—8 a1 88 222 6663 16,75
bputanckad 'ppana . . . . . . . .1890—1800 2601,2 5,04 — 131,10 -
Hetinon . . . . . . . ... .. .1898-9 2086,1 9,72 — 202,48 —

[IpocmarpuBas Tabnuiy, HETPYAHO 3AaMETUTh, YTO MAKCHMAaJibHbIE
KOJIMUEeCTBA XJ0pa NajarT HAa MeCTHOCTH, pACMOJOXKEeHHbe BOMU3H OKeaHoB
(Hos. 3enanauda, bpuranckas 'Buana, llefinoH), MAKCUMAJLHBIE XK€ KOJH-
yecTBa CEPHOM KHCAOTH MpUypoueHbl K (adpHUYHO-3aBOACKMM padOHaM
(Jlecnoft HMuctuTyT, OXTeHckoe JeCHHUuecTBO, Mapuynoanckoe JeCHHYE-
cT30). Baugnue oxeaHoB Ha pacnpegeseHue XJ0pa OBVIO MPOC/EHKEHO
Jdwexconom (D. Jackson) B C. AMepUke H4 COCTABE BOJ HCTOY-
HUKOB. COeMHUB KPHUBLIMH MYHKTH, A€ MWCTOYHHMKH COAEPKATH OJHHA-
KOBOE KOJMYECTBO XJOPa, aBTOP NOJYUUI M 30XJA0PBH, KOTOPHE HaNpa-
BJASTUCD [1APaNJIeabHO Oepery ATIaHTHYECKOrO OKeaHa, P 4eM CoepKanue
XJa0pa MEeHA/10Ch 0OpPATHO NPOMOPUMOHANLHO PACCTOAHHIO OT Oepera

3aKOHOMEpPHOCTh B pachpejleleHUH NO 3eMHON MOBEPXHOCTH TNPOJYKTOB
noyso06pa3oBaHus

[lopgsoaa HTOrd mnponeccaMm nouBo0oOPA30BAHMA, HANOMHHM, YTO
‘B nquax 00pasyIoTCs cACAYIOU(HE TPYNNn COeTHHEeHU:

. OpranuueckHe H OPraHOMHHEpAJbHHIE BEUIECTBA M/IM NQYBEHHBIH

ryMyc

. 2. PasnuuHple MHUHePanbHBIE COJHM, KAKOBBI a30THOKUCHABIE, Yrie-

KUCJABIe, CEPHOKHCAbIE, POCHOPHOKHCABIE ¥ OP., & HHOrJa M COJM OpraHu-
UeCKHMX KHCJOT: IaBeJIeBOKHCAbIE H .

3. BoaHble OKHCABI keJae3d, aAlOMHHUS H Maprasua.

4. Pa3nvuHble TAMHB (KAOJHH, aHAYKCHT H NpP.) U KUCJABIE COJIH H3
TPYMNBl CHAMKATOB M a1IOMOCHJIHKATOB (npowemyTqume MPOAYKTH Bhi-
BETPHBAHUA).

5. KBapu ® gpyrue TPymHO pasnaraemble MHHEPAAB (HEKOTOpPLIE
COeJIMHeHUs THTAHA, LMPKOHHA H Mp.).

6. 1{03006pa303aﬂnﬁ (MarHe3dasbH. aJIOMOCHAMKATEl THMA DAJbiIOpPC-
KHTA M T. 1M.)2).

O ueonuTax HJIM ULOJHTONOIOOHHIX MHHEpasax B HACTOAINEE BpeMs
€JBa JIH HYXHO y[OMMHATh; COBPEMEHHbIE MHHEPANOTH M MNeTPOrpadbl
B JOCTATOUHOH MEPEe DAFbACHWIH, UTO UEOAUTH HE MNPEACTABJAIOTCS MH-
Hepa/JaMH BBIBETPHBAHHS.

1) 1881—87,

?) Mnl He ocTaHasnuBaemcst 3aech Ha pabore "amcena (['adca), kotopwiff nHameyaer
TPH THIA BbIBETPHBAHKMA: a) [AHHHCTBIA, B) MaTepHTHbIt U C) THApPATHBIN, TAaK Kak CuMTaerT,
YTO €ro BO33PEHHS  ABISIOTCS BO MHOTOM YHCTO TEOPeTHYECKHMH COOOpaXeHMsIMH, He nojl-
TBEpXAaeMbIMH HaOMOAEHUAMHE B NpHpoAe. ITo 0COOCHHO OTHOCHTCA K TUNY THAPATHOTO Bbi-
BETPHBAHKA.
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, O 24aKOHOMEPHOCTAX B pacnpele/neHHH TYMyCd MBI VK€ rOBOPH/H
B CBOEM MECTe, Ternepb e HeOOXOAHMMO OTMETHTb 3aKOHOMEPHOCTH B reo-
rpadun IPYrux NPoAYKTOB nouBooOpasoBaHuda. M3 nocaeguux ocobeHuo
Pe3KO BLIAEASIIOTCST COJH, B PAa3MEINEHUM KOTODHIX M0 3E€MHOH MOoBepx-
HOCTH HauboJsee APKO OTPaXaeTcd BAMAHME KJIHMATA.

O6aacry, Gorateie aTMOCQEPHBIMH OCAAKAMH, KAK, HaNpUMep, 30Ha
TPONUYECKHX AOKAeH, 0T4acTH mOJTpOnHueckad, a Ttakxe oOmacTH, 0o-
FATHIE BJAATOH B CHUAY MAJO# ee MCNAPAEMOCTH, KAKOBA 30HA JIECOB XO-
JOJHO-YMCPEHHOTO  MOsICA, COBEPUICHHO AMUIEHH COJIefi B TIOPH30HTax
NOYBbl HAM COLEPKAT COMNH NPH HEKOTODHX HCKIIYHTE/bHLIX YCAOBHAX.
TakoBbie B YMEPEHHOH I00J0CE OCYmECTBAHTCA Cpeiu 3a00/04eHHbBIX
KOTJIOBHH, T/ie MOYBEHHBIE BOAbI HE MMelT OTTOKA.

HanpoTus, Bce 0061aCTH ¢ MaipiM KOJUYECTBOM aTMocdepHblXx ocan-
KOB HJIH BBICOKMM HCMapeHHeM ©OOraTol CoJsIMH, H, 4eM cyuwe 06/acTb,
TeM OJMMXe K MOBEPXHOCTH CKOMJSITCA 3TH COJH., YKe [0 CeBEpPHBHIM
OKpauHAM CTenHbIX obsacTed ymepeHHOH 30HB B rAyOOKHX TOPH30HTAX
Mo4Bbl BCTPEUaeTCd Yriexkucaas U3BecTb. B CTenHex nouBax K yriaeKHcJa0i
H3BeCTH HAYHWHACT NpuOAaBAATHCHA THMNC, 4 MO KOTJIOBHHAM CTelei Mosngad-
I0TCA W ele 6o0see pacTBOPHMble COJMH. B MYCTHHHBIX CTENHAX yraAeCOAH
W rUIC HAUMHAIOT NPUOIHKATHCH K MMOBEpPXHOCTH, O6Jdronaps uyeMy HHOT 1a
CaMbleé MOBEPXHOCTHHE TOPU3OHTH NOYB BCKHMAWOT OT KHCAOTH. B TO x%e
BpeMsl [0 KOTAOBHHAM YaIUE H B OOJBIIUX KOJHUECTBAX CKOMJAAIOTCA JErKO
pacTBOpUMBIE COJH, KAKOBH XJAODHAK M CyabdarThl uwiea04eH, coxa H mp.
B nycThiHIX HEKOTOphie COJH 00pasyloT HAa JIOBEDXHOCTH IHEJble KOPKH
OOabIUCH WM MEHbLICH MOIHOCTH. B HCK/IIOUMTENLHO 6€3 10X AHBIX MYCThI-
HAX COXPAHAIOTCA M MOTYyT HaKOIIATbCA Ha)e CTOAb JerKO pacTBOPHMBbIE
COJIH, K4K HHTPATH LIEJQUEH.

He cToab pe3xo, XOTH W JOCTATOUHO ONPEJENEHHO, BBIPAXKEHO BJIHS-
HHE KJAAMATa Hd PacnpereseHue 1no 3eMHOH NOBEPXHOCTH APYTOH TpyIHIbI
_ NPOJAYKTOR BbIBETPUBAHHUA—THIPATOB NOJYTOPHbIX OKHCJIOB M OKMCJIOB

MapraHuna. Hauwbosabuwiee cxonnesde cBOOOAHBIX I'HADATOB OKHCH aJHOMH-
HUA M Kesae3a HabmogaeTcs B TeX 10dCaX 3e€MHOTO 1uapa, rjae pacnaji
CHJIHKATOB, aMoOMO-H (deppHCHIuKaTOB HieT Haubojee 3HepruuHo. Taxo-
BBIMU OGJIACTSMH SIBJAAIOTCA [MPEXAE BCEro TPOMHKH, OOGHJbHBIE BJArof.
37ech MOYBHl COZEPKAT HE TOJALKO MAaKCHMA/JAbHBEIE KOJUYECTBa THAPATOB
OKHCH XeJe3d, HO M IIMHO3eMa, 4 Takxe M OKHCA0B Mapranua. Mazo
TOr0, H B KAYeCTBEHHOM OTHOUIEHHWH MeCTHBIE THAPATHl OKHCH )Kese3a,
KaK, BpoueM, K BooOme B 00/acTAX C BEICOKOH TeMneparypo#, OT/IHua-
I0TCA OT THAPATOB APYrHx oOnacTeil CBOMM KPacHbBIM nBETOM (CM. Jare-
puUTH). B MecHblx 06JaCTAX XONOAHO-YMEDEHHBIX 30H THIPATH MOJAYTODHBIX
oxucnoB (ra. ofp., xenesa) M OKHC/Abl MAPraHUa TaKXKe HAKOIUIAKTCA, HO
JAJeKO He B TAKHX KOJHUYECTBax, Kak B Tponukdx. Kpome toro, B BUAY
clenHaJibHbIX YCJAOBHI BHIBETDHBAHHA 3THX IUHPOT (CM. NMOJ30MbI), yKa-
3aHHBIE COENMHEHMA KOHUEHTPHPYIOTCH HEPEAKO B ONpEeNeNeHHHX TOpH-
30HTaX NOYBbl. B apyrux KJIHUMarHyeckHx 06AaCTsX FHIAPATh MOJYTOPHBIX
OKHCJOB XOTS U BCTPEYalTCH, HO He O0O0pa3ylT KOHKPenHOHHBIX dopw,
M eCJM THIpPAaThl OKHCH KejJesa M MOryT OHTb 3aMedenbl, OGaaroaaps
cBOeM OkpacKe, TO THAPATH TJIHHO3eMa JOJIKHb OBITh Pa3hCKMBAEMB
CNEeIHMaJbHbIMH XHMHUECKHMH MCCAeAOBAHMAMHM. Tak Kak 34ech ruiparTh
IVTMHO3€M3 JAOJKHB BCTPEuaTbcd pPeAKO M B CPAaBHHTEIbHO HeOOAbIIHX
KOJHYEeCTBAX, TO HX CJAeAyeT Pa3blCKUBATL TOJLKO CpPeJAHM HAOBATBHIX uya-
CTHL MOYBEHHBIX MACC, TJe, IJIaBHHM 00pa3oM, COCpeAOTOUUBAIOTCH MPO-
AYKTH pacnaja. Taxk HMenHO nocrynan [#abrapna Ol Hcelejgosan
T€ YaCTHUHL TOYB, KOTOPHE OCTABAJTHCH BO B3BEIUCHHOM COCTOSHHH
B BOZe nocae 24-uacoBoro OTcTanBanufA. Macca, cocrosBmas H3 3THX
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MeJBpUYANWINHMX YACTHL, pasjaranach COJHHOM KMUCJAOTOH, 4 OCTATOK OT pas-
A0XeHust BolulesaunBaaca cougo# (Loughridge); oxkasanocs, uto B 60/b-
UHHCTBE CJAy4aeB KOJHUECTBO KpeMHe3eMa, BhilleJOUEHHOro COj0H, ObuIO
MEHbIUE KOJHYEeCTBZ T/IMHO3EMa, PaCTBOPMBINEIOCS B COJSTHOR KHCaOTe,
OTKYA3 CICAYET 3aKJ0UHTh, UTO B MOUYBEHHHIX Maccax COJePXKAJIUCH [H-
APATH JMHO3EMA. YMOMAHYThiE HCCAEAOBAHUA KACAIOTCH 4aCThIO I0YB
Oaccéfina Muccucuny, yactero nour KanudopHuu (B gonuHax 4 npen-
roppix Ceeppa-HeBama), U3 KOMX [OC/AeIHHE HEPEIKO COAEPKAT B CBOEM
COCTaBE U COAY.

Ananusupyd paj PYCCKHX IJHH, AJMeKceeB TakXe NpUwWesa K 3a-
KAIOUEHHIO, YTO IMOCAeJHHe COAEPKAT B CBOEM COCTABe THIPATH TJHHO-
3eMa. BO3MOxkHO no3TOMy, uTQ Yy:Ke MATEPHHCKHE IMOPOJAH TeX [0YB,
KOTOpHlE aHAJH3HPOBaA ['Hawbrapa colepxand B cebe rHApaTH CAHHO-
3eMa, W B OTOM CJAy4yae HAXO0XACHHE [OCJAeTHHX B MOUBAX HE CTOHT
B CBSI3H C COBPEeMEHHbIMH MNpoueccaMe nousooOpazoBandd. IlaesuHr
NpHMEHsJ cAeJyioUMH Merold [Js OnpeneneHHs THAPATOB TJIHHO3eMA
B MOYBax: OH NOABEpPras 5 rp. nouBsl 06palOTKe OJHHM JUTPOM Caaboro
(ok0J0 1f2%/4) PACTBOPA €AKOrO HATpPa NPH KUMAYEHHH B TeUEHHe 10JYy-
yaca M ONpeie/s] 3aTeM B BHITAXKKE KOJHYECTBA TJMHO3eMa H KpemHe-
3ema. Pabora Bejach, T1aBHBIM 00pasoM, ¢ MagaracKapCKHUMH MOUBAMH
{CcM. AaTePHThI), HO NONYTHO HCCAEAOBATEJb H3YUal M HECKOJbKO (hpaH-
UY3CKHX MOYB, HE MOABEPraf HX MNPEIBAPUTEJAbHOMY OTMYy4HBAHHIO, Kak
3T0 jenanocb B pabore 'Mabrappa. HecmoTps Ha 3To, A5 HEKOTOPHIX
NOYB NOJYYHJHCh TAKHE AAHHBIE, KOTOpBlE NO3BOAAKT 3aN0J03PeTh NPH-
CYTCTBHE B HHX I'MAPATOB IVIMHO3EMA.

Yro kacaerca HakOMIeHUS KPeMHe3eMa B BMjie KBapua, TO TAKOBOE
MO¥eT ObTh KOHCTATHPOBAHO BO BCEX CJAyYadx TaK HA3LIBAEMOrO OINOJ-
sonuBanuia. B naubosaee pesxoi dopme HabmogaeTcs CPead 30HBI JAECOB
XOJIOTHO-YMEPEHHOro nosca. Hakonnenue kpemMHesema B BHIe KOPOK B He-
KOTOPbIX NYCTHIHHBIX palfoHax MBI PAacCMOTPHM [MO3XKe, NMPH XapaKTepH-
CTHKE MYCTBIHHBIX KODOK BOOOIIe.

OG6pasoBaue TiHH Haubonee 3amMeTHO B Tex 004acTdAx, TA€ BbiBe-
TPHBAHHE NPOMCXOAHT INpPEUMYIUECTBEHHO IMOJ BJHSHHEM BOJb H yrJje-
KHCAOTHI (TPOMHUECKHE H MONTPONHUECKHEe 00JaCTH) H, MOBUIKMOMY, NOUTH
OTCYTCTBYeT TaM, e JeHCTBYWUHM DEeaKTHBOM BBIBETPHBAHHA SIBJSAIOTCH
MOJBMKHEIE KHCJAOQTH T'yMyca.

IlpsiBejenHble KPDATKHE NaHHBIEC, B CBA3M C TeMH (PakTamH, KOTOpPHE
OblJH OTMEYeHbl NPH M3YYEHHH BBIBETPHBAHHA OTIENBHHIX MHUHEDPAJOB
B MPHUPOJAE, NOCTAaTOUHO OINpejeseHHO YKasblBalT, YTO HE TOJLKO B I'eO-
rpauu pacTeHHH M XUBOTHBIX, HO H B reorpadHH XHMUYeCKUX IIpOUEC-
COB Cpejid NOBEPXHOCTHRIX FOPH30HTO3 3eMHOH KOPHI CYUIECTBYyeT HCHAsf
3aKOHOMEPHOCTb, BUHOBHUKOM KOTOPO# IPEXKAE BCEro sIBAAeTCH KJIUMAT.
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FCJABA |
Mopdonorua nous W Meroabl ee U3ydeHuUs

[TouBa, KaK Mbl yXe 3HaeM, XapakTepusyeTcss CBOeoOpPa3HbIMM BHEL-
HUMH [IPU3HAKAMH, KOTOpble HEOOXOJHMO THIaTeJdbHO HM3Yy4aTh, TaK KaK
STH NPH3HAKH LO/DKHB OBHITb NOJOXEHB B OCHOBY ONDPEJEJIEHHS THH A
nousoobpaszoBanud B noje. [Ipy atoM Heo6XOAMMO TBePAO NOMHUTb, UTO
NIOYBOM HA3BIBAETCH NPOAYKT BbIBETPHBAHUS, OCTABIMI UM CH HA MecTe
csoero o6pasoBanua. Kak TakoBoH, OH J0/KeH 3arneyaTsneTh B
ce6e BCe Te BAWSHUA BHEWIHWX M BHYTPeHHHX (akToOpos, baaromapss KOTO-
peiM OH ob6pasoBaacd. Ha mopdonoruu MOuUBEHHOrO THNA JOMKHBI CKa-
3aThCA M MECTHblE KJHMaTHYecKue YyCA0BUS, KOMOMHAnUs Ternsa M Bjary,
Y YCJIOBHSI paCTHTENbHbIE, M XapakTep MaTepHHCKOH nopoiaul. Kawawiit u3
3THX (AKTOpPO3 BHOCHT CBON JeNTy B MPOLECC 1104BOOOPa30BAHUA.

[Tousa mnpexae BCero xapakTepusyercs ONpeleJeHHBIMH yYepTaMmu
CTPO€HHUA, BAPbHDYIOIWYMH B 3aBHCHUMOCTH OT YCJOBHH MOYBOOOPA30OBAHUS.
Jlon cTtpoenueM NOYBH I[OHMMAETCs Ta KApPTHHA, KOTOpad PHCYETCA
na6.aonaTeni0 B BepTHKAJABHOM paspe3e NOBEPXHOCTHOW YacTH 3eMHOM
KOpbl. JTO KapTHHA 4aCTO OYEHb CJOXHAaA M NecTpas, Tpebymwinas ocoboi
BHUMATEJBHOCTH A8 CBOEro TOUHOIO BOCMPOH3BEAEHMUS.

CaMmbljt MOBepPXHOCTHHH TOPU3OHT uallle BCEro OKPAWEH OpraHu-
YECKMMHM BeIecTBAMH (TyMyCcOM) Ha OOAbIIYIO HAH MEHbUIYIO TJyOHHY.
[fo mepe yraybaenuss Okpacka ocjaabeBaeT WM, Hao60DOT, CTAHOBHUTCH
MHTEHCHUBHES, M MEPEXOH OT OKPAlIeHHOTO TYMYCOM ropuM3OHTa K HeOKpa-
IIeEHHOMY HJM MHZue OKpalleHHOMY Bcerja OblBaer nocreneHubM. ['panuia
MEXAY ABYMA COCeIHHMH TOPH3OHTAaMH IIO3TOMY IIOYMTH HHKOrJa HEe Bhipa-
xaeTcsl npamoft sunued 1). [log ryMycoBbHIMU TOPH3OHTAMHU HEpeaKo Hab.to-
JAI0TCA PA3NUYHBIE JAPYTHE H3MEHECHHS MaTepHHCKOH MOpOJbI: OHA OejeeT
WIH B Hell nosiBAsOTCA Oypbie, CHHHe, 3eJeHble NATHA, KAPMAaHbI U MPO-
XHUaAkH. Huorpa obpasywTcs u ClniOINHBE TOPHU3OHTH, Ppe3k0 OTJHYa-
IOIHEeCH 1[BETOM OT MOBEPXHOCTHLIX T'YMYCOBHIX. B HHBIX CayuasixX Ha0/:0-
JA0TCA Ha pasauuHbiX [AyOMHAX oCOoObl€ BhIJeNeHHd, To B Buae Oolee
MM MEHEe JIETKO PacCTBOPHUMBIX COJEH, KAKOBbl CEPHOKHMC/AbIE H YIJIEKHC-
Jible, TO B BHAJE OKHUCJOB. ¥ HX TUAPATOB (I'MJAPAThl OKUCH Mxe/esa, aJlkio-
MHUHHSL, OKHMCJIBl Mapraina), To0 B BHIe GoJee CAOKHBIX 110 COCTABY KOH-
Kpeuuit u npocaoiikos. Hakoneyn, nopoit Ha HeKOTOPOH rayOuHe MOABIA-
FOTCS BTOpble OOBIYHO MeHee pEe3KO BBIPAaXEHHbIE, YeM [IOBEPXHOCTHEIE,
M YaCTO Jaxe He CIJOWHBIe, TyMyCcOBLIE TOpM3OHTH. Pacnpeneneunne
BCEX OTAEJbHBIX FOPU3OHTOB, MATEH M IIPOKHAOK B IIOYBEHHOM pa3spese
HE CJay4afiHO: OHO CBSI3aHO € TeMHM 11poleccaMH, oOaarogaps KOTOPHIM
(hOopMHpYETCH MOYBa, C NepejBHxeHHeM Baark H BO3JAyXa B MOYBEHHbBIX
MaCCax, C JeATeNbHOCTbIO pPACTUTEJbHBIX KOPHEH W MHKPOOPraHuM3MOB,
C JKU3HBIO XMBOTHOI'O 1IIAPCTBA nOYBLl. Kopoue oBOps, CTPOEHHE TMOYBHI,

'Y B muay artoro, pycckue nousomeibl H30eraloT cioBa ,CI0HY, € KOTOPLIM CBS3aHO
npejcrapieHye 0 MAacce, OTPAHHUEHHOH CBEPXY W CHI3Y NapaslielbHbIMH APYT JPYry ILIOCKO-
CTAMH, A YNOTPebIAIOT TEpPMHH ,TOPHU3OHT",
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HJM, UTO TO e, o0Wulk 06JMK MOP(OJOrHY [IOYBEHHOrO pa3pesa, Mpef-
craBaser coboif xak Obl 3epKa/JO TEX C/JAOMHBIX IPOIECCOB, KOTOPHIE B -
NOoYBe COBEPILUANMCHh K COBEPINAXOTCH.

K uucay BawHbIX MOP(ONOrHUECKHX TPU3HAKOB, HaGMI0ZAEMbIX Ha
JEeBCTBEHHBIX 110YBAaX MK IIO4BaX, j0JIrOe BPeMs He ObIBIIUX B Pacaillke,
OTHOCHTCS CTPYKTY Pa MOYBL, CROHCTREHHAst OOBIYHO T'YMYCOBBIM T'ODH-
30HTZM NOYBEHHbIX 00pa30BaHUH, HO HHOrZd HaOaOAaeMas W Ha TAKHUX
rOpPH30HTAX, B KOTOPHIX FyMyCa Ha rna3 He 3amerTHo!). CTpykTypa 3Ta
BeCbMa pa3nooOpa3Ha: OHa MOXeT OblTh NOPOXOBUAHOMN, 3€pHHU-
CTO¥, KaK y AEBCTBEHHOTrO YepHO3eMa?), NpPH 4eM BeJUYHMHA 3€PEeH MOMKET
K01e0aThCsl JOBOAbHO 3HAYMTENLHO, KOMKOBA T OH, KaK y TeX e YepHO-
3eMOB Ha OOJbWIHX IayOMHAX, UIM OpeXOBATOM, KaK Yy Aerpagupo-
BAHHBIX CYIVIMHKOB, NHH30BMAHAad HIM YeueBUTUATAA, NPHU3MaA-
THYeCKas Ui cTonbuaras (y CONOHIOB, COTOHIIEBATHIX TIOYB U TIP. ),

KpoMme TOro, B HeKOTOpBIX TIOPH3OHTAX I[OYBbI HaO.0jaeTcs omnpe-
AeNE€HHOe CJA0XEeHHe, HANpP.,, JUCTOBAaTOE WIMH INAaCTHHYATOE B
ropusoHTax A, NOA30J0B M COJIOHIOB, Ty64aToOe HAX 1enJloasp-
HOE€ Yy JaTepUTOs.

HekoToppiM nouBaM CBOACTBEHHA NOPUHCTOCTD UIH SINEHCTOCTS
ONpeneeHHbBX FOPH30HTOB, KOTOpAsi HHOTCHA COENHHSIeTCS € NAACTHHYAE-
ThIM CJIOXEHHEM. | : :

Oxua 4 Ta ke nousa MoxeT o0gagath B Pa3IHUHBIX TOPH30OHTAX
HEOJAWHAKOBHIMH CTPYKTYPOH U CA0XKEHHEM: BePXHHE TOPHU3OHTH MOTYT ObITh
[JacTHHYaTele, a 6o/ee r1yOOKHe OpeXOoBaThie MM CTONGYATHEe, HAK Bepx-
HUE TOPU3OHTHL 3ePHUCTLIC, CPEAHHE—OPEeXOBATLIE, a4 HHXKHHE —IPU3Ma-
THUECKHE.

He meHee BAXHBIM MOP(OJNOTMYECKHM TPU3HAKOM HABASETCS LU BET
[IOYBbI, €CJH, KOHEeYHO, OH SIBAfeTCs Pe3y/bTaTOM [104BOOOPA30BaHHA, a He
3aBUCHT OT OKPACKM MaTePHHCKOIl nopoisl. B MOBepXHOCTHBIX I'OpPH30OH-
TAX MOYBH I[BET YAacTO CBA3aH C BeHIECTBAMH I'yMyCa, HO HHOTIjJa 3aBHCHT
OT COeIyMHEHHH »Kene3a, mapraHud, pasJUYHHX conefl. ['ymycosbie Beilie-
cTBa COOOWMIAOT NOYBAM pPa3/IMYHbIE OTTEHKH 4YEPHOro, ceporo u 6yporo
1IBETOB, COeJHHEHHs mene3a (THAPATH OKHMCH, CUJHKATHl U APYrUe CoJaH
OKHCH M 33aKMCH JKeJae3a) OKPalIMBAIOT [OYBY BO BCe [BETA CIEKTPa,
OKHC/JBI MApraHiua JnamT 4epHblfl (MHOrza c Oaeckom) u Oypble UBeTa,
CoOnH 1wenovyel M ILIeJOYHBIX 3eMenb Oenpie U T. I.

['naBueiiive MOpdoOaOrHUecKHe NPH3HAKKA MOYBEHHBIX THIOB JOJIMHL
6bITh H3YueHBl B MPHPOAE, YTO B OCOOEHHOCTH OTHOCHTCH K CTPOEHHIO
U CTPYKType mous. C 3TO# Henblo KONAawTCs MBI HA Takywo raybuny, 1o
KOTODOH ellle 3aMETHO BJHSHHE [MPOLECCOB IOYBOOOPA3oBAHMA HA MaTe-
PHHCKYIO NOpOAYy. ¥YKa3aTh OnpeneneHHO IO BCEX CJAyuaes Te CpelHHe
rAyOuHBl, 0 KOTOPBIX INPHUXOAWUTCH JAOPHIBATHLCH, HEBO3MOMHO, TaK KAakK
rayOHHBL 3TH BecbMa pasHo06pa3Hbl. [locobHeM Npu ycTaHOBAEHUH I1yOHH
NTOYBEHHBIX PA3PE30B MOI'YT CJYXHTb €CTeCTBeHHble, IO BO3MOXHOCTH,
CBeXHe paspesnl no GeperaMm pex, OBpParos, a ewe JAyylle TOJAbKO YTO
BbIKONAHHBIE KOJIOJALbI, KUPIUUHDIE fMbl, XeJe3HOJOPOKHLIE BHIEMKH H MP.

Hyxno npu 2TOM 3aM@THTb, UTO [OYBOBEA HE BCErjga MOXeT Orpa-
HHYUBATHCH TOAbKO TeMH IJyOHHAME, UD€ OPOUeCCH NOuBOOOpPa30BAHUA
3aMeTHbI IIPOCTHIM IJ1a30M, a JAOJ/DKEH BCEraa NOMHHTb, UTO CHeAbl 3THX

1} CTpyKTYpHOCTb IOYBL! CBM3aHA B 3HAYUTEIbHOK Mepe ¢ ABIEHHAMH KOAlyAAlMH
TOHKMX CYCTIEH3WA TOYBbLI (CM. T1aBY O MEXaHHWYECKOM COCTaBe).

%) 3epHHcTas CTPYKTYpPa 4YepHO3EMA, No HAalleMy MHEHHIO, €CTb Pe3y./bTAT KOATYAALHH
TOHKHX CYCITEH3Hii MOYBH M0[ BIHAHMEM pACTBOPOR ABYYIMEKUCAOr0 Kaapuud. Takylo xe
CTPYKTVPY MOXHO HaOmomarb B MeperHofHO-KapOoHaTHbix Tousax. O0 o6pasoBanHH HEKo-
TOPBIX CTPYKTYP M caoweHuR nouspl oM. Tanuxa, K. JucnepcHble cucTemst B noune, 1624;
IFeapotiu K. M3s Tocyn Mrer. On. Arp., 1. IV, Ne 3, 1926,
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NPOLLECCOB MOTYT Tak HJM HHAaYe CKa3aTbCH BMAOTH A0 YPOBHS TPYHTO-
BBIX BOJI, JaXe €CJM [OCAelHHe AOCTAaTOYHO TJayOOKH, TaK KaK, ¢ OfHOMH
CTOPOHBI, aTMOCdepHdss Bjara MOXKeT NPOHUKATL [0 TPYHTOBOH BOJBI,
3, C APYyrOH CTOPOHBI, IPYHTOBAaA BOJA MOXET MNOAHWMATHCH B TOPH3OHTHI
MOUBBl W, CJEIOBATENbHO, BAHATb HA MpOIeCCH NO0YBOOOPA30OBAHHA.

Brikonas simy, OJHy H3 ee CTEHOK Jesal0T BepTUKAJbHOH, CTapasiCh
BbIOMPATL CTEHKY TakuM. oOpa3oMm, yToObl OHA OBIA XOPOINO M NPUTOM
pasioMmepHo ocsemena. [Tocnennee BakHO MNOTOMY, YTO [pPH PA3THYHOM
OCBEIMICHHHM TOPHU3OHTBH MOYBBl KaXyTCs HEOIHHAKOBO OKpalleHHLIMH,
naxe B TOM CJiydae, KOIJla OHH MMEIOT OJMH M TOT K€ LBETOBOH OTTEHOK.
BepruxkanbHaa cTeHka MOpUYHINAETCA 3aTeM JONATOH U HeGOJbILOH ocTpol
JOMATOYKON HJAM HOXOM, YTOOBI BHICTYNIHM/AM BCE J€TaJH pa3pesa; MesKo-
3eMUCTHIE YaCTHIBl, OCHINABINKECH PH U3rOTOBJICHHU BEPTHKANBHON CTeHKU
M MACKHDYIOUWME MHOTAE NpoQuIb, TIATEJBHO CAYBAIOTCH. 7

ITo usroToBneHWd M Hazaexawed oO0pabOTKe BEPTUKAIBLHOH CTEHKH,
NPUCTYNAIOT K M3MEPEHHSM C NMOMOUIbI0 JNUHEHKH HJAH PYJETKH, HAa KOTO-
PelIX HaHeceHHl JgeseHus B cantuMerpax. Hamepsercs npewige Bcero
OTJeTbHO MOUIHOCTh KaX/IOTO TOPU30HTA, CKOJAbKO-HHOY AL OT/AMYROLLEr0cs
IIBETOM, CTPYKTYPOH HIM APYTMMH KakuMH-I#00 OCOOEHHOCTAMH OT JApY-
rUX TOPU3OHTOB. TaK KaK HU OJAMH M3 HHX HE OTI'DAHMUHMBAETCHA NPAMBIMH
JUHUSIMH, TO H MOIMIHOCTb HX, OUEBHJIHO, KONe6IeTCHd, U [peaenbl 3THUX
KoneGanuid crejgyer OoTMeTuTb. Ecau B nouse MMRIOTCH BBIJICNEHUS COJEH
HJIM KOHKPeuuit, To HeoO6X01UMO OTMETHTb TJayOHHY, C KOTOpPOil OHH BCTpe-
yaTCs. ECaM npUCyTCTBYIOT COJHM, TO CPeAM HUX YacTO eCTb YTJAeKHCaad
M3BECTb, TIYOUHBI CKOMJIEHUS KOTOPOH OnpeiensiorT no BCKUMNAHWIO C pas-
BeJeHHOH CONTHOM KUCNOTOH.

Ecan nousa cTpyKTypHa, TO HEOGXOAHUMO H3MEDUTbL BEJIMUMHBI CTPYK-
TYPHBIX OTHEJbHOCTEH B pasMHYHBIX TOPU3OHTAX: JMaAMETD 3epeH W/H
OPEeXOB, AJMHY M INHPHHY CTOM00B, MOIIHOCTb CIOHKOB HJ/JH NaCTHHOK,
pasmepel nop unu suyeex. [Ipu aTom caexyer OTMETHTb, HE PA3NHYAIOTCH NH
IIBETOBBIE OTTEHKH HapYXHBIX M BHYTDEHHHMX HaCTeHd 3epeH HAH ODEXOB,
M1 OTTEHKHM BEPXHEHX M HUXKHEH MOBEPXHOGTEH MAACTHHOK.

B 3anucHyto KHHXKKY 3aHOCATCH BCe CAENAHHbIE U3MEPEHMT W Xapak-
TEPUCTHKA OTAENbHBIX TOPHU3OHTOB MOYBHLl M0 HBETY, CTPYKTYpE, MeXaHH-
YyeCcKOMy cocrasy (mecuanbiil, Cynecuadbiff, CyTJAMHHCTHIH). OTMeuyaloTcs
TaKXe (QOpPMBI BbBAEJEHHUS COJel (Muienudl, NATHA, IPOXKUIKH, KOKKPELUH,
CHAGUIHBIE TOPU3OHTBI W NP.) H ApPyrux obOpa3zoBanHuit (THAPATH OKMUCH
Xeae3a, aJlOMHHHUS, OKHC/Abl MapraHia W T. 0.), XOAB XHBOTHBIX (HX pas-
Mepbl, OYepPTaHUf, LBET), OTHOCHTE/AbHAS BJAXHOCTHL OTAENbLHBIX TOPHU3OH-
TOB ¥ BCe BOOGMIE NPU3HAKHM, KOTOPble MOTYT OLITh Y/JOBJEHB B BepTH-
KaThHOM Ce4YeHMM [ouyBH. [lapannenbHO 3apUCOBBHIBAETCH B 3anuCHOH
KHHAKKE M CXeMa [OJYYeHHOro paspesa.

3aTeM NPHCTYNAamwT K BrleMKe MOHOJUTHLIX KM cOOpHBIX OOPA3LOB.

[1IpH HaBblke MOXHO OpaTb MOHOJUTHEIE 00Opa3usl 6€3 BCIKOro Mpu-
6opa, uMest JMIUb 3aTOTOBJEHHBI 3apaHee JepeBAHHbIH AWKMK, B sTOM
caydae GOpPMYy MOHOJMTA M3FOTORJSIOT CHepBa Ha CTeHKE paspesa, a 3a-
TeM HaJBHTAlOT HA 3Ty (OopMy pamy pa3bOPHOrO JEPEBAHHOTO SILIMKA
(cm. pucynok 1). fTocre storo o6pe3aloT HOXOM BHCTYNAWOIMYIO H3 PAMBI
yacTb GOpPMbl M HABMHYHBAIOT K paMe KpHIUKY. 3aTem ¢opma noxpe-
3aeTcsl C 3agHeH CTOPOHBL ¥ MOHOJHUT BBLIHUMAETCA WM KJaJeTCsl HAa 3eMII0
mepeaHeil YAacTbio, 3aJHAs 4acTb (GOPMbI CPE3AETCsT HOXOM B YDOBEHb
C paMOH M HaBHHYMBAaeTCs BTopasd KpblliKa, B3ATble TaxkuM 00pazoM Mo-
HOJHTBHl JOXOAMJIH B HAWHK nabopaTopuu B [PEBOCXOJHOM COCTOSHHM H3
caMbix OTganeHHbx a3natckux vacted CCCP (6. Amypckas 06.., Skyrckas
pecny6anKa).



Taxk kak BHIEMKAa MOHONMTOB M Ne€peBo3Ka HMX OBIBAOT HHOrAa 3a-
TPYAHUTEJbHE, TO OY€Hb YaCTO COCTAB/IAKT COOPHBIE paspe3sl M0YB.
C srtoit uenpio GepyT 06pasubl H3 KAXAOro OTAEABHOrO rOPH3OHTA, CTa-
pasicb MpPH 3TOM, N0 BO3MOXHOCTH, HE HAPYWHTb CTPYKTYpHL. JlJsi BhieMKH
06pa3uos BLIOHPAIOT TaKHE yYaCTKHM FOPH3OHTA, rae OH HanboJsee THIHYHO
Bhlpa)keH. BuiHyTBle 00pa3ibl 32BepTHIBAIOTCA. aKKYPAaTHO B INVIOTHYIO
ob6eptounyro Oymary, o6ps3biBarTCa GeveBKOW H 3aTeM YE MOMEeUlAlnTCs
B mMeuiku. Bnaxuwie obpaslbl, N0 NOCTaBKE WX Ha MECTO HOQuYJAera, npo-
CYLIHBAIOTCA B CYXOM ,TMOMELIEHHH HJM HA BO3AYXEe H 3aTeM YXe€ OKOH-
yaTeNbHO YNAaKOBLIBAKOTCH, NPW uyeM Kaxaplii o0pa3en cuabwaercs sp-
JBIKOM, HA KOTOPOM MocTan/eH Ne paspe3a M3 3anHCHON KHHMKKM H OGyksa
ropHU30HTA.

B nocrennee BpeMs BXOAMT B YNOTpeGJiieHHe Takoro poja 0603Ha-
yeHHe: OYkBOH A 0003HAYAIOT TOPH3OHTHI 3JNKOBHANbHBLI € T. €. TakKue,
M3 MHHEPANbHOH MAacChl KOTOPHIX YTO-JTHOO BHIHOCHTCA MEXAHHUYECKH WM
XHMHYECKH NpH npouecce noynoobpa3oBanusi. Te e ropusoHTH SIBAAIOTCH
AKKYMYJAAUHOHHBIMYU [0
OTHOIIEHHIO K OPTraHKHYeCKHM HJH
OpraHOMHHEPAaJNbHBIM  COEJIMHEe-
Huam (3axapos). Byksoit B
0003HAYAKT HJIAJHBHAJNbBHBIE
IrOPH30HTH, T. €. Takue, Kyaa
4YT0-IHO0 BMBIBAETCH, BHOCHTCSH
M3 BEPXHHX ropuaontoB. Hako-
ven, 6ykBoii G MOXHO 06GO3Ha-
YATh TAK HA3LIBAEMBIE TJEEeBLIE
ropusontel (I. Brlcoukni),
T. €. TAKHE, KOTOpbie (QopMupy-
IOTCSi HE CTOJIBKO MOjI BJAMSAHHEM
BONbI, NpOcCayuBarwuencs ¢ no-
BEPXHOCTH, CKOJIbKO MOJA B/MfA-
HUEM MOJHUMAKLWHXCH K §0-

Puc. 1. Marotosnesiic Gopmp MOHOAUTA. BEPXHOCTH TPYHTOBHX BOJ. Ma-

TEPHHCKAA NOPOoad 0603HAYaETCH
oykpoit C. Tak kak Hepenko OHBAeT, 4TQ U TOPH3OHTH SNHOBHANBHEIE,
H TOPH3OHTH HJANOBKAJbHBIE, H FTOPH3OHTHI TJ/IEeBHE He OJHOPOJHBI HO
Bceit x macce, To ynorpebastor o6osnauenuns A,, A, B, B, u 1. 1

Mul npennaraem 6ykBoit A. HMEHOBATH PE3KO BHILLENOYEHHBIE TOPH-
30HTH, OyKkBOH B, —H/A/MIOBHANBHHE TOPH3OHTH CHJIHKATHOI'O XapakTepa,
B.—kap6onaTtubie u B.—runcosuie.

[Npu cnaowHroM uccnenoBanuu OGOJbIIKHX TEPPUTOPUH, Hanp., ryGepHun,
PEKOMEHAYETCA [MpeXae BCEero MNPOU3BECTH PEKOTHOCUMPOBKY C  11EJbI0
BBISICHHTb T€ H3MEHEHHs [MOYBEHHOTO MOKPOB3, KOTOPLIE CBA3aHbI C H3Me-
HEeHHeM KJuMarta H4 aaHHofl teppuTopuH. C 3Toll ueabr uccaenpyemas
naowanp NepecexkaeTcs HeCKQJbKUMM MApUIPyTaMH B TOM HalpaB/eHHH,
B kakoM uamensietcs kaumat (B espon. yactTh CCCP-—npumepro ¢ C3 Ha
IOB). Ha kaxaom wmapuwipyTe sMbl KOMAKOTCH TONbKO Ha COBEpLIEHHO
PABHHHHBIX Y4YACTKAX M TMPHTOM B YCJOBHAX OAMHAKOBOro THNA PAacTH-
TEeJBHOCTH W QJMHAKOBOTO XapakTepa MAaTePHHCKUX nopoja. ITHM nyTeM
HAMEYAKTCA TPAHHUIL MOYBEHHLIX 30H HJHM NOA30H.

¥Ykazaunblit nopspok Hauasa paboT maeT BO3MOXHOCTb HCCJARNQBA-
TENI0 O3HAKOMUTLCA C TJaBHEHUIMMM MQUBEHHBIMM THOAMM M PA3HOCTAMM
HCClelyeMoil TEepPUTOPHH W BHISICHHTB 3aKOHOMEDHOCTb MX pacnpese-
TeHHA B [POCTPAHCTBe; nocjae 3TOro yaoOHee nJIaHHPOBATbh JAeTaNbHbIE
HCCNe 0BaHMS,

: /
¥
o
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[Ipy uccaeaoBaHuu Manbpix TeppUTOPUE MOJE3HO pacronaratb map-
WPYTHl NMEPNeHIUKYIAPHO PeyHbIM JOJWHAM HJIH. FOPHBIM xpebTam.

3aHocs B nyTeBOH KYypHan noapoOHbie ONHCAHUST NOYBEHHBIX pa3-
pPEe30By MCCIENOBATEb JOMKEH OTMETHTb Kpome TOro: 1) reorpaduueckoe
NOJI0XKEeHWEe MNYHKTA, IAe CaenaH paspes ([ONE3HO 3TOT MNYHKT OTMETHUTb,
110 BO3MOXHOCTH, HA UMEKWEHCca y 3KCKypcdHTd MNYTeBOH KApre HJH
naane);, 2) penbed MeCTHOCTH, rje 3aJOXKE€HA NOUBEHHAs fiMa (HA CKJOHe,
Ha paBHUHE, B KOTJOBMHE M Ip.); 3) XapakrTep PACTUTENBHOrO MOKPOBA
(xeaaTenbHO NONYTHO COGPaTh M HAaHOOJee THIMYHEIE BHAbLI MECTHOH
AUKOH (aopsl); 4) MecTHOe Ha3BaHHe MOYBHI.

JIns KaKIOTO U3 [OYBEHHLIX THIOB HCCJEAOBAHHOH MNJIOWIANH XKeja-
TeAbHO B39Tb MOHOJHMTHBLIE 00pa3iibl, YTO PeKOMEHAYETCH, [10 BO3MOXHOCTH,
AenaTh B KOHUE IOJEeBLIX paboT, KOrjga He TOJbKO ONpeleNeHbl TIJaB-
HedlIMe pPa3HOCTH [OYB, HO HM3BECTHH! MU MecTa X HauboJee . TUMHUYHOTO
passuTudA. /Ipyrue rnoyseHHsle 06pas3ikl MOXHO OpaTe MEHLINMX Pa3MepOB
(I-—4 xun0), cMOTPA MO TOMY, MpejHAa3HAYAIOTCA JM OHM JAas Jaabopa-
TOPHBIX HCCAEAOBAHUH, HAM TOMABKO AAH JONOJHUTENbHOTO M3YUEHHS HEKO-
TOPbIX 'MOPQONOrUYeCKHX [Opu3HaKos. [locnegHee sABAfeTCHA OCOOEHHO
BAXHBIM JI/1T YCTAHOBJ/IEHHA LBETOBLIX OTTEHKOB NOBEPXHOCTHHIX TOPH30HTOB
IOYB M A/l CPABHEHHSI 3THX OTTEHKOB Yy pA3/HYHBIX NMOYBEHHBIX THIIOB H
pasnocret. Jeso B TOM, UTo mpu MoJsebX paboTax, rme 3ayaCTyr [pH-
XONMTCA H3y4aTb MMOYBEHHBIE pas3pe3bl B PA3JHUHON CTENEeHU yBAAXKHEHHS,
NpY PAa3NKMYHOM OCBEIEHUM (YTPOM, JHEM W MepeJ COJHEeUHBIM 3aKaTOM),
TPYAHO OBIBd€T TOYHO OTMETHTL, a TeM 60Jee CPaBHUTHL LIBETOBHIE OTTEHKH
HECKOJbKHAX NOYBEHHbIX THUMOB U pa3HocTed. B 1a60paTopm4 rae MOXHO
u3yuyatb 0o6pasnsl ¢ GoJee uad MeHee ONMHAKOBOMH CTENEHbIO BJAXKHOCTH
H OpH OJMHAKOBOM OCBEILeHWH, H3YUYeHHEe BETOBBIX OTTEHKOB npouIe
M Jerude.

Hacko/pk0 oxHOpoaHBl OBIBAIOT UBETOBLIE OTTEHKH IMpEACTaBUTENEH
OIHOTO M TOI'O Ke MOYBEHHOro THNA, B3SAThIX HA OOJMBWIMX PACCTOAHHUAX
JPYr OT apyra, nokasbiBaer caeayomdid ¢gaxt. Bo BpeMs nepsoi Mexny-
HAPOAHOH KOHODepeHIUH 110 MOYBOBEeHHIO B bynanemre HaM [IPHXOIM-
JIOCh, CPaBHMBATH I{BE€T KAIITAHOBLIX NO4YB BeHrpuu C 1BETOM TaKHUX Xe
nous u3 Pymbisuu u u3 Owmckodt u Typraiickoft ry6. a3maTCkoi vyacTH
CCCP. LiBeTroBbie OTTEHKH 0Ka3a/JHCh HACTOJABKO OLMHAKOBBIMH, YTO M0-
JAYUYaJa0Ch BreYarieHde, OyJATO Bce ynoMmsiHyTbie 00paaibl OblIM BHIHYTH
U3 OJHOH U TOH Xe AMbl. DTO BNEHATIEHHE YCHIMBANOCL M I10JHOH OIHO-
POILHOCTHIO BCEX APYTHX MOPPOIOrMYECKHX MPU3HAKOB.

[Tpoussenss uayuende MOpGONOTHYECKHX CBOMCTB no4Ys, OTOMpAKOT
TUIIMYHBIE 00DPaslpl AAs 1a6OpPATOPHOrO UCCAENOBAHUS, KOTOPOE COCTOMT
B U3Y4EHHHM MEXAHWYECKOrO COCTaBa [T0YBbI, €€ MUHEPAJOr HUECKOro CoCTana,
(u3HYeCKHX CBOUCTB M, HaKOHell, XHMHYecKOro coCraBa u ¢BOUcCTB. [Ipu
3TOM HeoO0XoAMMO [MOMHMTHL, YTO TJaBHad Halla 3a1ava 3ax/JIKvaercsd
B D43bsICHEHMM TOTO [polecca, KOTOPbIK Npusen kK 00pa30BaHHIO TOTO
WM HHOrO noyBeHHOro THna. [Ipu ob6pa3oBaHuMM 1NOYBBL OOBIYHO MNPOMC-
XOAMT [EePEeABHXKEHHE DPAa3JH4HBIX COeJAHHEHHH, 4YacTbl0 MEXaHHYECKHM,
4aCTbI0 XHMHYECKUM NyTeM, U3 OJHOro ropu3oHTa B Apyro#. Jlabopartop-
HOE HCCJeN0BaHKE AOMKHO ObIThb HANPaBJIEHO Tak, YTOOB! MOXHO OblIo
BLIICHUTb, YTO NOTEPSAAM OJHM M UTO NpUOOpenu Apyrue ropusonTsl. [lo-
3TOMY K&K MCCJAELOBAHME XMMHUYECKHX CBOHCTB, TAK M K3yYECHHE MEXAHH-
YeCKOro coCTaBa U (pu3HYECKUX CBOHCTB He MOXKET OrpaHMYMBATHCA TOJBKO
BEPXHUM TOPH3OHTOM 104BH. Hanporus, K0/KHB ObITh W3YU€HBI, KaXAblH
B OTAeJbHOCTH, BCE TOPU3OHTH IOYBEHHOTO pa3pesa, KOTOPbie ~MOI/IH
ObiTh BbIJENEHbl [IDH HCCAEZOBAHHH B M0J€, H CBOHCTBA 3THX TOPHU3O0H-
TOB JOJKHB ObITh CPABHEHB! € TAKOBBIMM ME CBOWCTBAMM MAaTePUHCKHX
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nopox. [lpuy Buibope 06pasioB jais HcCaeJOBAHMS B NPHPOJE HEOOXO-
JIMMO O4Y€Hb BHUMATEJNbHO CJEIHTH 3a TeM, 4ToOel B oOpasue He mnona-
JaCh KPOTOBMHA HJM HHOE KaKoe-auOO BKJIIOUEHHE.
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[JTABA 11
Mexauuyeckuil cocTaB nouyB U ABJECHUA KOATYJALUU

M3yyenue MexaHHYeCKOro COCTABa [OYBEHHBIX MAacC, HecMoTps Ha
CPaBHUTEJbHO MaJyl0 TOYHOCTb YNOTDPEOJNAUIMXCH AJsS 3TOH 1LleJaH MeTo-
0B HMCCJeNOBaHHA, HMEET BCe e, B COeIMHEHHH C HeKOTQpPHIMH APYTUMH
onpejpeneHusiMy, 6ospinoe 3uauende. Korma uayuvatorcs CO CTOPOHBI MeXa-
HUYECKOro COCTaBa OTHENbHBIE TOPU3OHTH OJHOIO M TOTO e [MOYBEHHOIO
pa3pe3a, TO NOJAyuaeTcsl BO3MOMHOCTb CYAHTL G TOM, N€PEHOCATCH JH [PH
TIOYBEHHOM NPOLECCE MENKO3eMUCTHIE YaCTHLbI U3 OJHOrO MOPU3OHTA B APY-
roii, Korza uayuaercs MOapamieqbHO MeXaHMuecKH# COCTaB pA3JHYHBIX
NoYB KaKoO#-nHOO TEPPUTOPHM M HUX MATEPUHCKHUX NOPOJ, OCOOEHHO NPH-
HaJleXamwux K Tpylle HAHOCOB, TO CTAHOBHUTCH BO3MOXHBIM KJACCH(H-
MPOBATb IOYBHI JAHHOH TEPPHTOPHH Ha IJIHHUCTHE, CYTJUHHCTHIE, CY-
MmecyaHble W NeCYaHble, 4 TAKXKe JO HEKOTOPOH CTeMmeHd CYAHUTb O Crocobe
IPOUCXOKAEHHs] MATEPUHCKHX NOpPOj (HAHOCOB), HA KOTOPBIX 110YBH 0Opa-
30BaJHCh.

Bce cymecTsyiouiie MeTOnb MNOYBEHHOTO MEXaHH4eCKOro aHasaM3al)
30T BO3MOXHOCTbL Pa3Ae/uTh B3ATYI0O HAaBECKY NOUBH Ha psx Trpymnn,
OT/MHYAIOUIUXCA BeJIUYWHOI CBOMX 4YACTHI, NPU yeM, OJHAKO, He BCE
MCCIENOBATENU NPHAEPKHBAIOTCA OAHOPOJHON TEPMUHOJOTWKH B 0003HA-
YeHHW YaCTHI[ pa3/MYHBIX pPa3MepoB, KaK 3TO BHUJAHO H3 [pUIaraeMou
340U 1bI. ’ '

B::::::a Knon Jlopery Panneen Ocbopu
~ 10 . I Kamun ‘
MM.

N - B H | 5} =
10—7 Kamuu u | Kpynani 4 v

=5 b 1 | w| E ®

5.3 = ‘L XpALL | o Cpenund = :

32 v l 19a | Meaxuit E =

2—1 O 5| Cpg;::ﬁ o | Kpynssiit z e

1—0,5 ;‘ MFE):.-'IKHﬁ ; Cpennuit | = =
0,0—0,25 :i Menkuit — | Meakuh =

}’* | [Mecok
'nl

0,25 0,05 s Mo 5| ppyman

) ) - = | Meakag 2 Mo
0,05—0,01 2 G
0,01—0,005 x e | KpynHbi = f
0,005—0,0015 = - | Cpexmui E Ps
< 0,0015 = rf Menkut radHa

1) Mbl e uMeeM BO3MOMHOCTH ONMCHIBATD 3M€Ch MHOTFOYHCIEHHbIE METOAbI W ANNApaTH
AN MEXaHUYECKOTO aHanHu3a, OTChLIasd YMTATEdS K COOTBETCTBEHHbIM paboTaM, COOOILEHHbLIM
B CNHCKE JHTEpaTypHl. :
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[Ipu uccnenosanuu nous Huxeroponcko# ry6. npunaro ©bl10 Che-
Jyfolee 0003HaueHKe:

l =2 MM, . . L L L L L . . . XpsId
CreneT _—1.' SRR .prllejH Necok
l 1-0,5. . . . . . . . . . . .CpemHHi "
05005 . . . . . . . . . . Meaku#t .
0,00—0,01 . . . . . . .. .-1IblAb

I

Cornacuo danneery, wr MOXeT OblTb pasjejeH Ha TPYNANbl
(cM. Tabauny).

B nocacsnee Bpems ATTep 6epr NpeTOKAI HOBbIA NPHHIUI K/1aC-
CHDUKALMH NOYBEeHHBIX YACTHI[, NOJydYyaeMbX IPY MeXaHHYECKOM aHamnuse.
OH HaleJ ONBITHBIM MyTeM, YTO MEXJy OTIETbHLIMH BEJHYMHAMH 3epeH
MOXHO, Hd OCHOBAHHU (PM3HYECKUX CBOHMCTB, YCTAHOBHTL TPH TPAHHULBI,
a4 HMEHHO:

1) 3epna pasmepamu B 0,2 MM.!) NpencTaBASKOT rPaHHLy BOJONPO-
HUUAEMOCTH, TaK KaK, HAUMHARA C aroﬁ BEJUYMHBI, OHH YK€ CHUABHO 3a1ep-
KHUBAIOT BOJY.

2) 3epua pasmepamy B 0,02 MM. OpPeACTABASIOT OPERES KOaAryJasiiiuu
(CBeprIBaHPIH) B C/MA0BIX COASIHBIX PACTBOPAX.

3) 3epua pasmepamu 0,002 wM. npeacrasasior rpammy BpoyHoBCcKOTO
JABHKEHHUS.

BmecTe ¢ TéM OKa3biBaeTCs, 4TO MEeCOK xpynHee 2 MM, obnasaer co-
BCEM HE3HAYHUTEJIbHOH KANHISPHOCTBIO; XOPOUIYIO KAMWJIAPHOCTL OOHA-
PYXKUBAIOT HacTHL pa3mepamu 0,2—0,02, y wactay xe 0,02—0,002 ouens
BHICOKAS KANHAJISPHOCTb, HO BCe DOJee 3amelJidtolleecsd ABHXEHHE BOMLbI
no kanuannpam. Donee ToHkHe HacTUIE OOHADYXHBAOT OYEHb 3aAMeANeH-
HOEe JABH)XKEHMe M MOIYT HA NOBEPXHOCTH COBCEM BLICOXHYTb, COXpaHsd,
OJHAKO, 3anac BOAL B ray0uHe.

- Ha ocnoBanuu u3noxesHoro, Attep6epr npeanaraeT CAeAyOLLY o
KNACCH(PUKALHUIO:

Xpﬂul { Tpybwwt. . . . . . . - .- .. 20—6 MM

| Meaku#t. . . . . . . . .. .. 6—2 .

Mecox Cf Tpy6mit. . . . .. ... ... 2006

V' Boree meakmit . . . . . . . . .- 0,6—-02 ,,

Mecok f Owdenb TOHKHE . . . . . . . . . 02-006

' DNecuwamas npimb , . . . . . . . 006—0,02

CyrauHOK { [Usyp . . . . .. . -7 .. 0020006,
{(um) Schlick . . . . . . . . .. .0006—0,002
Tayima . .. .. .. ... ... ... . wme’apuc 0,002

3Ty nocaelHin ¢pakuuio B GoJdee nosjHed pabore ATTep-
Gepr Ha3LBACT KOMNNOHNHBM HJI0M, DA3NCNAT €€ eme TaK: YACTHIBL
ot 0,002—0,0006 MM.—rpy O bl KONJAOUAHDBH WA, 4 YACTHULUB MeabHe
0,0006 MM.—TOHKHHAKONNOHU A HBH U [laBasgTakue nazBauus, ATTeE p-
Oepr OCHOBHIBAeTCH HA JaHHbIX Szigmondy, COraacHO KOTOPOMY 4a-
cTuusl rpybee 0,00025 mMM. Ha3BIBAWOTCH CYOMHUKPOHAMH 2), T. €, OTHO-
CSTCH YWe K KATErOPHM 4acTHL, OOHAPYHKHUBAIOLMX CBOHCTBA KOJIJIOHJOR.
Tak xkak npu 3TOM rpaHudna kKak DpoyHOBckoOro JABHxeHus, TaK M nJja-
CTHYHOCTH, N0 AaHHbiM ATTepbepra, sexuT mexnay 0,006—0,002 mw.,

'} Hoswe ATTepOepr nawen Gonee yaoOHeiM B3aATe BMecTo 0,2, G,02 u 0,002—
seanuusnl 0,3, 0,03 u 0,003.

2) Cy6MHKDOUD BHIUMEI ellle B y/IbTPAMHKDOCKOINE, KAK OTAefbHble YACTHILBL.
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TO ¥ npexes OOHADyXEHUS KOJNOMWAHBIX CBOMCTB ATTep6epr nonaraer
MEXAY 9THMH pa3MepaMd 4acTull

KanyJIﬂILHH cycnes3u# H KOJJTOHIOB. ['oBopss o Koa-
JOHIHBIX CBOHCTBAX MeJbuyadilIMX MOYBEHHBIX YACTHI], Ml UMeeM B BHUAY
MX CNOCOGHOCTb KOAryJdpOBaTh, T. €. CTACHBATLCSl, CBEPTHIBATHLCH MOJ
BJHSIHHUEM 3JEKTPOJHTOR.

% JlaBHO yxe ObII0 3aMeyeHO, 4TO €CJAM HA NOuBeHHHE CyCHeH3HH,
B3My4YEHHBIE B BOJAE, AeHCTBOBATL PACTBOPAMH 3JMEKTPOJHTOB, TO CYCNEH3HH
CBEPTHIBAIOTCH, COOHMpasach B 60OJee KPYMNHBIE XJONbH, M NAAAIOT HA JHO
cocyna. Takoe sBjaeHHe NOJYYU/IO Ha3BaHME KOATYyJNSIH U

Crapble uccneloBaHUd, NMOSBUBIIKMECA €lle JO Pa3BUTHA KOJNJOHAHOH
xumud (pabotetlllynene ), llleepepa?),lllnesunra?),A. Maiiepa?),
bonneunepas’), Tuabrrapna®) nu ap.), ycTaHOBUNH:

1) 4TO 3MEKTPOJMTHL CMIOCOGHBL CBEPTHBATD UAH KOATYJ/HPOBATh- nou-
BEHHBIE CYCIEH3UH, & HeMEKTPOJNHTHl KOary/siilHd HE BHI3LIBAIOT;

2) 4YTO KOaryasiiusi NOABAAETCA JMIIb TOTJAd, KOrjaa pacTBOp 3JeKTPOo-
JIUTA ROCTHUT OnpelieneHHOH KOHUEHTPAUMM, HUIKE KOTOPOH 3TOT PacTBOP
He OCHAPYKHBACT JERCTBHA (Taxk HasblBAaeMblil HbIHE 3JACKTPOJHUTH-
YEeCKHH nopor);

- 3) uTO B@/HMYHMHA KOHUCHTDAUMUM I/ PA3AUYHBIX 37eKTPOTHTOR pas-
JIHYHA; ,

4) HTO PACTBODH, B KOTOPHIX HAXOAUTCH HOH THUAPOKCHA (OH),
AEeJaloT NMOYREHHbIE CYCMNEH3WH YCTORUHBBLIMH.

Cor/acHO TeOopuM KOAryJ siHH, pa3BUBaeMoM q)penu,zumxovﬂ),
YCTOHUYMBOCTD CYCNEH3UH 3aBUCUT OT PAa3HOCTH NOTEHLMANOB MeXIY IHC,
nepcHO#d (a30d M IUCHEPCHOHHOHN Ccpenod. Ecay 3Ta PassOCTh -BeJHKa,
CYCNeH3HH YCTOHYHBHI, NPH MNOHMMKEHUH K€ BEJHUHMHB Pa3HOCTH YCTOH-
YUBOCTH OCAabeBaer.

CyniHocTh aefiCTBHS BJ]EKTPOJIHTOB HA CYCHEH3HH 3aKJKYAETCS B TOM,
YTO MOHLI NEKTPOMUTA, 3APSKEHHBIC [MOJONKHUTENBHO, HEHTPAIH3YIOT OTPH-
LATEJbHBHN 3apsaj MOYBEHHBIX CYCIEH3UH, YaCTHOB KOTOPBIX CTaHOBSTCH
BCNEACTBUE 3TOIO JIEKTPHYECKH HEATPa/IbHBIMH KAH IOYTH HEHTPAaJNbHBIMH.
Bcaeactsue 9Toro udacTtdus Oonee He OTTAJAKHBAIOTCH ApPYr OT JApPYyra,
a, COeJMHASACH B I'Pynnbl, 06pasyioT 60siee KPYNHBIE YaCTUIB, KOTOPHE H
MagalT 3aTeM Ha JAHO COCyAa.

PpedHIANUX NENUT 3JEKTPOJUTH 110 BEJIHUHHE HX OCaxparoued
CNOCOGHOCTH HA CJEeAyIOLUe I PYIIbL: '

1) aeKTPONAATH, KATUOHB KOTODHIX a6cop61{py}oTcn CHJbHEE AaHWOHOB
(KaTHOH BOJAOPOAA, KATHOHBI TSRKENBIX METAN0B, OPraHHYECKHE KATHOHH ).

2) DJAEKTPOJUTH C CHJIbHee 36c0p614py10u1mmc;{ aHMOHamu (ConH
OpraHMYeCcKHX KHCJAOT, LIENOYH).

3) DaexTPOJUTH, Y KOTOpHX 00a nona aGcopbupyiorcs Gonee WM
MEHee OJMHAKOBO (COAH JErKHX METAJIOB).

Ecil NpPUHSTL 3TH NOJONKEHHH, TO N0 OTHOIIEHHI0 K OTPHUUATENbHBIM
CYCHEH3HAM [I0YBbl HEOOXOAUMO NPUATH K 3AKJNIOYEHHIO, YTO OHHU JAOJKHBI
0CaxaaThCsl 3/EKTPOAUTAMH NEepBOH rpyninel, Tax Kak a6cop6npyroumﬁcs1
KaTMOH TIOHWKAeT BeJHYHHY OTPHHATENBHOrO 3JEKTPHIECKOro 3apsaa

) Schultze. Ann, phys. Chem. (3}, Y, 1866.

) Scheerer, Th. Ibidem. (3) 22, 1851. . . -

3y Schloesing. Th. Comptes rendus.T. 129 ]8118

‘) Mayer, A. Wollny's Forschung, 1871.

5 Bodldnder. Neues Jahrb. {. Mineralogie etc. Bb. II, 1893. .

& Hilgard, El. Wollny‘s-Forsthung, 2, 1879; cm. takxe Quincke. Ann Phyr.
Chim. (2) 113, 1861 u Ann. d. Phys. 4 Folge, 'Bd. VI, H. 1, 1902 u. Bd. VIi. Thoulet,
J. Ann. des mines (8), 19, 1891,

Y Freundlich, Kapillarchemie. Leipzig, 1909.

K. . Faunka. TlouBcsenenne 11
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B3BEINEHHBIX YaCTUll, YTO, B CBOIO Ouepejb, NOHHKAET CTENeHb YCTOH4U~
BOCTH CycneH3onza. Hao6opor, 3/m1eKTPOMUTE BTOPO# rpynmel, rie CujbHee
NOrJOWAaeTcss aHUOH, NOBLIMAKT OTPHUATENbHEIH 3apsii CyClNeH3oHga H
JeNnalT ero, cJAeaoBaTenbHo, 6onee ycroiluusbiM. B noprsepxpenue yka-
3aHHOTO MOJIOXEHHA MOXHO NPHUBECTH ONbLITH Maumraynral), KOTOpHIKk
"4nokasaJd, 4YTOo eAKHH HaTp caabmx koHueHtpauuii (0,006—0,0137 HopM.)
ctabunu3upyer, T. e jesaer Oojee yCTOHYHUBBIMH OTPHLATE/NbHbIE
cycnensus, B Konuenrpauuax ot 0,0137—0,015 ne zmeficteyer cosepiueHHo
M KOaTyJHPYeT CYCIEeH3¥H TOAbKO NPH 60jee BBICOKMX KOHUEHTPALHAX,
Hauknas or xosuentpauuu 0,04 HODM., KOAryJdlUs UJAET yxe OHICTPO.
M3 meTaminueckUX KaTHOHOBR HaubOnee SHEPIHYHO KOATYJIHPYET BO-
I0poJ, 4To Ghii0 nokasano B onmtax Halla u Morrison’a 2)-c cycnen-
3UAMH KaosHHa. OTHOCHTE/IbHAN CNIOCOGHOCTD KOAry/sLHH 9acTHI KaOJHHA
NOJ BAHAHHMEM PA3/MHUHBIX KATHOHOB NOKa3aHa B HMXKecnenymwued tabiaune:

H==20 f H 20 \
Al==20 AHHOH - ARHOR -~ H_ >20 AHnOH
Ca> 5 BO BCEX | Ca>10 | BO BCEX | ga":: }8 HO BCeX
i ! a-—
Mg< 5 cayuasx \ K< 2 cay4anx ’ K> 2 cayvanx
K<l | o cr I . NO-,
Na.: 0’5 4 a > ; _

HaubGonee oGcToaTenbsbIE HCCAEAOBAHUA 00 BONPOCY O AeHCTBHAX
3/MIEeKTPOJHUTOB HA MJAHCTHIE cycrneH3uH Obiid npoussencnsr K. K. Ten-
poitunew 3). Mcenenosarens onepupoBalj C KPACHOHW IMMHOH, KOTOpast OTMY-
yuBasaChb B YaumIKax C BOJOH (BHICOTZ BOABI—7,D CM.), H MYTHAs XHAKOCTL.
cauBadack B OyThlnb. M3 aTol 6yTHIIM 6Gpaltach CyclneH3Hs, KOTopas He
OCaXJanach B TEUEHHE TPeX AHEH, M 3Ta CyCNeH3HR CAYKHIA 3aTeM JIA
ONBITOB.

B nuamuapuueckue cocyanl (Heccaepa) ¢ ormerkamu B 50 H
100 ky6. cM. nomemanock 50 kKy6. CM. CyCneH3MM H TaKOH xe 006beM
M3yuyaeMoro pacTsopa 3JexkTposauTa. Ilocne 3TOro coxepxuMoe UHAHHADA
B36aATHBaNOCh, U UHIHHID YCTAHABIHBANCHA HA 1ITATHB.

: Ha6monenue 3akaHuKMBaJOCh 4epe3 JBOE CYTOK, XOTS BO BCEX CAY-
yasix, KOrjAa MPOMCXOJW/JA KOAaryJsaLud, OHa 3aBepIluanach BIOJHE YXE
B TEYEHHE OJ(HHX CYTOK.

- Ha nepsyio ouepeabr ObLIO MOCTABACHO H3YyYeHHe KOATYyAHPYIOWETro:
JEHCTBHA KHUCNOT, NPH Y€M MCHLITHIBAJHCH KAK MUHepaJabHble (COJAHAs,
a30THas, cepHas, oprodocdopHas), Tak W OprasMyeckde KUCIOTH (My-
paBLUHAf, NUMOHHAS, [ABENEBAs, YKCyCHAas). Pe3aynbTaThl ONnbiTOB CBEACHBI
B HHXechenymoleH Tabaule, KOTOPAR! MNOKA3bIBAET BEJIMYHHBI KOHIIEH-
TpauMH, BEIPAXKEHHLE B J0JAX HOPMAaNAbHOCTH (CM. Ta6. ma crp. 163).

W3 npuBeaeHHbX Uudp BHAHO, 9YTO CHAbHBIE KHCAOTH (COJisiHadA, a30T-
Hasf, cepHan) ReHCTBYOT NOYTH OAMHAKOBO M NPHTOM HauboJee 3HEPTHIHO
10 CPaBHEHHIO C ADYIHMH KHCJOTaMH; caabee aedcTteyer oprodocdopHas
KHCAO0Ta, 2 ele csnadee OpraHHYeCKHe KUCAOTHI.

BbIBOZOB NO OTHOWIEHHKD K NOYBEHHLIM NPOUECCAM H3 3THX JAaHHBIX,
KaK HaM Ka}ercsd, ClenaTh HeJb3%, TaK KAK TPYAHO OXHJIATb, YTOOH
B MOYBAX MOTJIM BCTPETHTHCA CBOOOJHBIE H NPHUTOM XOPOWIO PACTBOPHUMHE

Yy Maschhaupt, I. G. Landw. Versuchstat. Bd. 83, 1914.
% Hall, A. D. und Morrison, C. G. T. Journ. Agric. Science, 2, 1907; 3ty xe
BBLIBOABI MOXHO CAEMaTh H 13 HEKOTOPHIX Gonee Crappix PaboT C [THHHCTHIMHM CYCIIEH3HSAMH

8 Fenpoitn JelicTBue 31€KTPOTHTOB HAa TAMHHCTHIE CycneHsHu. DiOpo no aemaen.
¥ mouBoB. Yuenoro Komur. [aasu. ¥Ynpasn. 3emaeycrp. W 3emaenen. Coobuenne XXIV
[Terporpan, 1915. .
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Hoanoe oseptei- | HenoaHoe ceeprhi-

Kucaortu (aaexTpoIUTHYE-

l .

l N CpepThiBAHUS HET
|

| BAHHE CYCNEU3NH BdHUE CYCneH3uH

| .

i

L 1 CKHI nopor)

- _. . i :::
Conmas . . . . . . 0,005 — 0,0025 0,005 — 0,0005 | 0,001 - 0,0005
AsoThaR . . ... . . . | 0,005 — 00025 | 0,005 -- 0,0005 | 00015 — 0,000
Cepras . . . . . . . . 003 - 00025 '; 0,005 _;0,00'05‘: 0,0015 - 0,0005
Oprogocgopuas . . . . | 0025 — 0005 | 0,025 — 0,0025 ! 0,005 - 0,0025
Mypasbunan -, . . . . . i o1 -- 0,005 l 0,05 - 0,005 i 0.0125 — 0,005
Jiumomsan . .. . . . . | 0125 — 0,05 ‘ 0,125 - 0,025 ' 005 — 0,025
[llaBenesas . . . . . . . > 0,5 i}t),-i -— 0,025 fHeMHOl‘O Huxe 0,02
Ykcycmas . . . . . . | 05 — 02 0y — 012 ; 0,25 — 0,125

|

KHCJAOTBl B CKOJAbKO-HHOY/b 3HAYHTENbHHIX KOHUEHTPAUMAX, 3a HCKIIO-
YEHHUEM, MOXET ObITh, T€X CY44eR, KOTAa B r1oyBe eCTh BHIBETPHUBAWILUHCH
CepHblil KOJYEeRaH MM OKHMCAgiomasnca cepa. Torja MoxeT BPeMEeHHO
NOABHTHCH CBOOOMHAA CepHAs KMC/AO0Ta, NOKAa OHA He OyneT CBA3aHa Ka-
KUM-HUOYAb OCHOBaHMEM. YTO KacaeTcs OPranH4ecKUX KHCJAOT, BXOASLIHX
B COCTaB NOYBEHHOI'O NeperHos, TO OHH, BO-MEePBHIX, 3HAYUTENBHO MEHEe
noaBMxHLL, uem Hccaenosanunie K. K. "eapo#tinem opramuueckue
KHC/AOTH, a, BO-BTOPBIX, HX KOHLUEHTPAUMA CJAMUIKOM caaba jJJs Toro,
yTo6B MOXHO OHJO HONYCTHTHL KaKOe-AM60 KoaryJaupyiollee HX AelicTBHe.
M va camOM pene, B HAUMCHEE HACHIIICHHBLIX OCHOBAHHSMH IOYBAX, KaKo-
BbIMM SIBJASIOTCS NOX30ABl, HHKAKOH KOAryAsuUMM CYyCNeH3ull B NOBepx-
HOCTHBIX TOPU3OHTAX MOYBH He HAOMIOLACTCA: 3TH NOYBH RCeraa Gec-
CTPYKTYPHH. MYDABbHHYI0 M ILABEJIEBYH) KHUCNAOTbHl, XOTA H HAXOAHUIH
MHOT A B NOYBAX, HO HAXOAHWJH OOBIYHO B BHie COJieH, a He B CBOGOIHOM
COCTOSIHHH, U BOOOWE TPYAHO AyMaTb, YTOOBI kakaf-N1M60 KHUCJA0TA MOIraa
1IPOJAONKHTENLHOE BpeMs] CYLeCTBOBATh B C3000IHOM COCTOSIHHM B 1104Y-
Bax, KpoMe CAaGblX X MAJO NOJBUMHBIX KHCJIOT [OYBEHHOIO MEPErHOd II
YIIeKUCJAOTH. TeM He MeHee, KOHEYHO, YKa3aHHbIe ONbITH He TePSIOT CBOETO
HHTepeca W 3HaYeHUs.

Hsyuenne Koarynupyromero JeicTBHs wmenoueyl ewe Oonee HHTe-
PECHO, TAK KAK CJAyYaH NOSBJEHUS B HEKOTODHIX II0YBaX (COJOHLBI) CHAPO-
KCHIbHOTO HOHA Ja/IeKO He MPeACTAaBJAT PEAKOCTH. K. K. 'ezpoiinem
6blH MCOBITAHbl €IKas M3BECTb W €AKUH HATp, NpH UeM Pe3y bTaThl 1No-
JYYUIUCH CAeAYIOUiHe:

Wewouun i [lonnoe cBepThi- i Henosnoe CBEPThHI- 1 ((‘g:g::;)?n!ﬂ’:m}fr
| BaHHe CyCneHsWM | BaHME CycneHsSHM ll cki# nopor)
f ! !
i i -
Enkast useects . . . . . . 00040 — 0,0020 l 0,001 — 0,0005 | 0,001 — 0,0005
. ]
Enxndt natp . . . . . . | ok, 0,05 | 005 — 0,022 ok 0,0225
i .

Oco6eHHo MHTEpPeCHbl ONLITH Haj Koaryasiue# cycneusuwii c¢ no-
MOWBI0 coJelt. JIas XJOpHUCTHIX COoJel OAHO3HAYHBIX METAAJ0B NOJyYeHH
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HHXeCTeyoIHe Pe3yibTaThi, NOKA3bIBAIOUUE, YTO HH OJHA U3 3THX COJeH
HE MUMEET CTOMb CHJBLHOT'O KOaryJ/Hpylouero AeHCTBUS, KaK COJIAAHASL KH-
CJ10Ta, T. €. 4TO WOH Bojaopoja obJsafaeT 3HaYuTesbHO GoJjblIeR Koary-
JUPYIOWER CnoCOGHOCTHID, YeM HOHBI OJHO3HAYHBIX METaJoB.

[Tonnoe ceeptui- | HenoaHoe ceeprtbi- CpepThiBaHHA HeT

C o axmn (31exTpoMHTHYE-
BaHHEe CYCIIEH3UM | BaAHHME CYCNEH3HH ckHit TopoT)

XaopucTtbit aurtufl . 0,125 — 0,05 0,125 — 0,0125 ,025 - . 0,0125

" aMMOHHH 0,125 — 0,05 0,125 — 0,0125 | 0,025 — 0,0125

" HaTpHit 0,125 —-- 0,05 0,025 — 0,0125 0,025 — 0,0125

. Kajaufl . 0,125 — 0,05 0,125 — 0,0125 0,025 — 0,0125

. pyO6uaui 0,05 — 0,025 0,06 — 0,005 0,0125 — 0,005

A30THoKHCI0® cepebpo 0,025 — 0,0125 0,025 — 0,0025 0,005 — 0,0025

H3 rcex ucnBITAHHLIX XJAOPUCTHIX COJER HAuGOJLIIMH HHTEPeC AAS
NnoYB0BeJa UPEACTABJASET COMb HATPHS, TaK KaK HATPOBHE COJM 4alge
BCEro BCTPEUYAIOTCH B NOYBAX KAK B BUJAE XJAOPUCTOH, TAK X B BHJE CEPHO-
kucaod. Cosiv Kanusi B MOYBAX HAXOJATCA 3HAUUTEIbHO pPe¥e ¥ B MEHb-
IWHX KOJHYECTBAX.

MunuManbHoe KOJHIECTBO XJOPHCTOrO HaTpHfA B PACTBOpPe, MOryljee
BIIOJIHE KOATyJHMPOBAaThb CycCrneH3us, pasuo 0,09 HOPM,, 4TO COOTBETCTBYeT
2.925 rp. Ha JuTp BOAB. Takue KOHUEHTDALKHU COJMel B HEKOTOPHIX COJOH-
4aKaX, NOBHIKMOMY, BO3MOXHBI.

ﬂnﬂ cosied JABY3HAYHBIX METaMNOR Pe3yAbTATH, MOJYYeHHbIE Fe—
Apo#eM TAKOBHI:

Tioanoe csepTi- ; Hemonnoe ceepri- | CBEPTHBARHA Her
C o amn ! (3aeKTpOAHTHY e~
BaHHE CYCHEH3HH i BaHHE CYCIIEH3HH ‘ ckHit nopor)
| . : -
HgCl, . He CB‘EprlBaE‘.T BOBCE
|
MgCl,, CaCl,, SrCl2, Cdc12, i i
BaCl,, MnCl,, NiCl,, | !
CoCl, .. .« .. 10005 — 0,0025 | 0,006 — 0,0005 | 0,00125 — 0,0005
CuCl, 0,0025 — 0,00125 | 0,0025 — 0,00025 | 0,0005 — 0,00025

M3 stux uudp BUAHO, yTO JABY3HAYHBIE HOHH, B KayecTRe Koary-
JIATOPOB, AEHCTBYIOT CTOJb K€ 3HEPrudHO, KaK HOH BOAOPOJa COJTHOM
KHCJIOTH, OTKyAa CJAeIyeT, yTO NpHBENEeHHEEe Bhime faunbie Halla u
Morrison‘a He 9BAKIOTCA 4OCTATOYHO TOUYHBIMH, TdK Kak, COrJacHO 3THUM
RAHHBIM, KOATyJUPYIOWAaa CIOCOOHOCThL HOHA BOJAOPOAA YYTh HE B YeThIpe
paza 6onbine, uem %ouos Ca u Mg.

[Ipn ucenenoBanuyu BOMpoca O KOaryJaupyoleM AeHACTBUH colell xe-
Ae3a ¥ antomuHus [exapoitnem O6b10 HabaloaeHo ocoboe sBACHHe
(sato Gosnbmie Bcero kacaercs coad xeneza—FeCl;), kotopoe ¥ paHbie
O6b110 M3BeCTHO U3 paGorbexroabnal), Heidiccepa, (Dpunemaﬂai)

!} Bechhold. Zeitschr. f. physik Chemie. Bd. 48, 1904.
» Die Kolloide in Biologie und Medizin. 1912.

) Friedemann, H. Archivf Hygiene. Bd. 35, 1906; Zeitschr, . exper. Pathologie
Bd. 3, 1906.
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H bexkcToral) c coTpyaurkaMy. JIsJeHHe 3aK/A09aA0Ch B TOM, YTO IPK
aeficTBHY Ha CYyCneH3HH pacTBOpa FeCl; orMeuaroTcs fABe KOHUEHTpallMu
C MaKCHMaJbHOH KOaryaupyoumen CHOCOﬁHOCTb}O B IPOMEKYTKE KOTOPBIX
CBepTHIBAHHA He NPOUCXONUT. Taxkoe ,fABACHHE 30H* OOBACHAIT TeM, 4TO
43 pacTBOPOB XJOPHBIX Xene3a U AaNOMHHHS BbIACAKIOTCH KOMIOHMIHbIE
THAPATHl OKHCEH, HeCylHe NONOXKHMTEJAbHHN 3JMeKTPUYECKMA 3apsaf. ITu
KOMJIOUIH, NOKPHBAA YaCTHLIbl CYCNEH3Wil HAM abCcopOUPYACh WMH, LAIOT
MOJIOXKUTENBHO 3aPsKEHHbIe YACTHLB, KOTOPBIE OCAXKAANTCH yiKe AHHOHOM
pactBopa. B cHay 3TOro KOHUEHTPAIUS 3JEeKTPONMTa JOJAKHA NOBBHICHTHCS
HACTONbKO, UTOOHl NepeidTH COOTBETCTREHHBIH 3JEKTPOIHTHUECKUH TOPOr.

B onnitax 'enpoisina ¢ FeCly; mexny kouuentpauusmu 0,01 u
0,001 nHopm. oOOHapyxeHa Obina 30HA HEOCAXAAEMOCTH, a BHIIE 3TOH
konnentpauds (1,0 —0,025) u nuxe ee (0,001 —0,0005 n.) npomcxomuT
Koaryasuua. XJAOpUCTHIH aJOMUHHUH, IIPH KOHUEHTPAUXH B UUJHHAPE OKOJIO
0,000125 HOpM. W HMXKe ee, He ocCaxJaeT CYCMeH3HH, NMPH KOHUEeHTPAalUH
okvsa0 0,00025 u. ¥ Buime Bnogaue ocaxpaer, a mexay 0,00025 u 0000125
BBI3BIBAET HENOJHOE OCAXKJEeHHe.

MogBoxs utoru BrimeonucawHuM OnuiTaM, e npo#lu Aenaer Takue
BBIBOJIbL:

1) Cna6oe peiicteue HgCl; 1 opramuyeckux KHCAOT 3aBUCHT OT Ma-
JOf CTeNMeHW HX 3JeKTPOAHTHUYECKOH /AHCCONMALHMH M XapaKTepa KaTHOHA.

2) M3 ocTa/lbHBbIX HCNBITAHHBIX 2JE€KTPOJNHTOB HAUMEHbIeHd KOoary/au-
pyomel cnoCo6HOCTHIO OTAMYACTCS €IKHH HATP.

3) ¥ cosel ¢ OAMHAKOBHIM AHHOHOM OOHAPYXKHUBACTCSI HEOAHHAKOBAsS
Croco6HOCTh KOaryJsalUuu: oHa TeM OoJsblue, UeM Bbllle 3HAYHOCTb KaTH-
oHa. Tax, JBy3HauHble KaTHOHBl KOAryJHMPYIOT HPH MEHbLIMX KOHLEHTDA-
LKAX, YeM OJHO3HauHble, HO NPH OGOJBIIKX, YeM TPEX3HAUHBIE.

4) JleiicTBHe CcONSHOH KHCAOTH (MOH BOJOPOJ) CHJIbHEE, 4eM XJIOPH-
CTHIX COoJied C OXHO3HAYHEIMH HOHAMH, ¥ NpubJIHKAeTCA 1O CHAE K XJO-
PHAAM C JBY3HAYHBIMH KATHOHAMH.

' Hanee uccnemnosaTeb MOCTAaBHJA BONPOC O BAUSAHHM KHCJOTHOCTH W
M{eA04YHOCTH Ha CBEPTHIBAIOIYIO COCOOHOCTL conedl. MennithBagoch Aeit-
cTBHe KHcaoTHocTu Ha pactBOpel cosedt NaCl u CaCl,, npu yem B kauectse
KHUCJIOTHI CAyxuaa cephass kucaorta. B ombite ¢ Na(Cl, pactsop KOTOpPOro
uMea kouuenrpauuio 0,0125 HopMm., T. €. Takyl, NpPU KOTOPOH pacTBOp
3TOH COJH yXKe He BHI3bIBAeT KOaryJ/fAlHH, KOHUEHTPAUKS CEPHOH KHCAOTHI
mensgnach ot 0,001 u. go 0,0000?25 n., T. e. onaTh-TakH B Tex Ipene.ax,
B KOTOpbIX CepHAas KHC/A0Ta, caMa no cebe, KOaryJfiMH CYCleH3ud He
Bhi3biBaeT. (OKa3aJ0Ch, YTO KOHIIEHTPAIMH CEPHOH KHUCJAOTH B Npeaenax
0,001—0,000075 H., B npucyrctBuu pactsopa 0,0125 n. xn0pucTOro HATpHS,
BBI3LIBAIOT KOAaryJ/duui0 CycrneH3ud, npu ueM koHuentpanus 0,000075 n.
AaeT HEeNOJHYIO0 KOATY/ASIUIO, 0CaXAAst, OHAKO, O00/NbIYIO YaCTh CYCIEH3HUH.

B onwite ¢ CaCl, 6panacy kounedutpauda couad 0,0005 u., a xoHues-
TPalUK KUCAOTH Te ke, uTo ¥ B npenbiayueM oneite ¢ NaCl. Pesyas TaTth
MNONYYUJIKHCh Te kKe, YTO ¥ C XJAOPHUCTHIM HATPHEM.

M3 3THX ONHTOB BBHITEKAeT 3aKJAIYEHHE, YTO CMeChb COJM U KHCIOTH
o6aagaeT GoJblIed Koaryaupylolled CHJ/OH, YeM CyMMa COJMH H KHCJOTHI,
B3MTHIX B OTAEJbHOCTH, HHAYe TOBOPA, NPHOABKA HUYTOXKHOMN KOHUEHTPaUKH
KHCJAOTHI K PACTBOPY COJIM 3HAYMTEJNbHO NOBHINAET CHAY KoaryasilHH.

He ocranasiuBasick nojpo6HO Ha ONBITAX, HMERUWIHX CBOEH WHENbIO
BBIACHUTL BJAMSIHHE [EJOYHOCTH Ha CBEPTHIBAKOIYI0 CINOCOGHOCTH COnEH,

) Buxton, B.H. uSchoffer, P. Zeitschr. f. physik. Chemie, 1906.

. Teague, O. Ibidem; cm. paboTtbl TexX ke aBTOpoB B Zeitschr. f.
phys. Chemie, 1907.

. “ ' Kolloid-Zeitschr. Bd. 1I, 1908,

13
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OTMETHM JHb O6Ke BHIBOABI, NONYYEHHBE HCCAC0BATENEeM. ITH BbHIBOLHL
TAKOBBEI:

1) Eakdil HaTp M cpeAHsasi COmad KOAryJHPYIOT CycneH3Hu cuaabee,
yeM XJOPHCTHIH HATPHHN, TOrja KaK eJKas H3BeCTb KOaryaupyert Goaee
HEPrUYHO, YeM XJOPHCTHIH KaabLUH.

2) Ocaxpamolias cnocoOHOCTh conejt B KOHUSHTpANHMAX, JIHIWUb He-
MHQI'0 NPEBHIMIAIOIHAX BEAUUHBY 3JEKTPOAUTHIECKOr0 MOpora, noiuKaeTcs
B NPHCYTCTBHE HeGOJBILIKMX KOJIMYECTB €AKOTO HaTpa ¥ cojiul. [lopoduoe
AeHCTRHE BIeNOYH 0o0napyKuBderca B 3TOM CIydae eHie W TOrpd, Koraa
9Ta [eNo4Yb npudapneHa B HHYTOXKHOM KOAUYECTRE.

3) Enknit watp B xoHueutpanusax mexay 0,01-—-0,0005 nopm. yseau-
YMBACT YCTOHUUBOCTL CYCNEH3WH, NpPenarcrBys CAMONDOHM3BONbHOMY €€
OCAXACHHIO. .

HNanee ucchaenosanach ocaaamniasd COCOOHOCTb YrAeKUCaAbX CoNel
HaTpHUs, NPU YeM OKA3a70Ch, UTO €CJAHM BBHIPA3UTh KOHIEHTPALHIO PaCTBO-
POB eAKOro HAaTpd, YrJAeKHCJAOIO0 ¥ JABYYIJ/E€KHCJAOro HATPUA B HATPHH,
KOTOPHH BCE OHM COAEPHKAT, TO HMX KOAryJupydiias CrnocoGHOCTb 1O
OTHOWIEHWID K MWJAMCTOH CyclieH3ud npuOIH3UTENbHO OJHA M Ta XKe, He-
CMOTPSL Ha TO, 4TO, Ka3aa0ch OBl, T€ W3, YKa3aHHBIX COEHHEHHH, KOTOPHIE
Aal0T B BOgHOM pacTBOpe MoHbl (OH) T. e. eAlknit HaTp M B MeHbluek
crenenn Na,CO., nomxHb 0OGHAPYHKUBATL MEHBUIYIO CMOCOOHOCTL KOAry-
JupoBanus., Bo3moxHo, KaK HosaraeT uccnaelOBaTe)b, OJAHOH M3 NPHYHH
TAKOI'0 NPOTHBOpEYUSI Me}miy HaGnoaeneM H INPENNoNoXKEeHHeM sBAsSEeTCS
HEOJHHAKOBAA CTENEHb 3JEKTPOJHTHYECKOW JAHCCOUMALMH Y H3YUEHHDIX
coeMHeHud. DaexTpoidtadeckuil nopor ans Na,CO, nexut B npexenax
0,06—0,025 Hopm.

Uro KacaeTcs KoaryJAupyiomei cnoCcoGHOCTH KAJbLHUEBbIX COJEH, TO
McCAeI0oBaHUe 3ITOTO BOMPOCA AaJ0 TaKue pe3yJbTaThl:

SAeKTPOMUTIUYECKHHA opor

. : B HOpMAAbH. €¢1HH, B ",
CaCl, . . . . .. .. $,00125 — 0,0005 0,047 — 0,019
Ca(NO.), . . . . . . Hiwwe 0,00125 nuxe 0,047
Ca(OH), . . . . .. 0,001 — 0,0005 0,037 — 0,019
CaSo, .. .. ... nmke 0,00123 amke 0,047
Ca(HCO,), ' , 000125 v 0,047

HccaeponaTens conpoBoxaaer aTd HUPHl, YKa3HBALUMKE HA OJMHA-
KOBYIO NPUOJIHIUTENBHO CHOCOOHOCTb KAaAbIMEBBIX COJMeH KOaryJaupoBaTh
HJKCTBIE CyCNEH3HH, 3aMeuyaHdeM, YTO HA CaMOM jeJe ocawmjamlas cno-
COOHOCTb 3THX CoJseft JoJxHA GoJee WIA MEHEE DPasjMuaTbhCs B 34BHCH-
MOCTH OT CTEMNEHH MX 3INEKTPONMTHYECKOH JMCCOIHALMHM U POAA AHHOHA.

ITonuiTkH BHIAICHHTL BONPOC 06 OOPaTHMOCTH MiAM HEOGPATHMOCTH
KOaryasLUMH MIHCTHIX CycneH3uil takxke Opan caenannl [eppoiiuem.
OO6paruMblil xapakTep Koaryasiust NOYBEHHBIX CYCIEH3UE uMena 6bl B TOM
cnydae, €Cu Obl NOJYYHBIUMACH MPU KOACyAsUHH 0Canok mor Ob BHOBD
BOCCTAHOBHTb CT€NEHb CBOEH NUCNEPCHOCTH NPH YHHUTOKEHHH TOH CHIILL,
KOTOPAA 3Ty IHCNEPCHOCTL HAPY KA.

e xpo# NOCTABMA ONHITH [0 WM3YUEHHIO OCAAKOB HAJIHCTHX CyC-
nensuH, csepuyThix pactsopamu NaCl, CaCl, BaCl, u FeCl,, npu uem
OKa3aJI0Ch, YTO CYCIeH3us, cBepHyRmascst nof sausnuem NaCl, sosspa-
I3eTCH B nepsBOHauyadbHoe cocTosuue, ecau pactsop NaCl yaanen u 3a-
MemeH TakuMm xe o6bemom moapl. [locae geicreua HCl, CaCl, u BaCl,
BO3BPALIEHHE K JAHUCNEPCHOMY COCTOAAHMIO MPOHUCXOAUT JHMIb YAaCTHYHO.
a4 NpHM OCaXACHHH XJIOPHHIM KeJe30M MoJyYeHHBIH OCAaAOK COBEPiUEHHO
He CnocoGeH BepHYTBCA K AMCIEPCHOMY COCTOSHHIO.
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Hakouneu, B pabore enpoiinna noABEpradCb H3YyYEHHIO BONPOCH
‘0 3aBHCHMOCTHM KOATYJIMPYIOWEro AeHCTBHS SJIEKTPOJHUTOB OT CTENeHH
AHCNEPCHOCTH NOYBECHHOR CyCNEeH3MH, d TaKXe U OT €€ KOHLEHTPALHH.

Yixe U3 TEOPHH KOaryJsildd JNOJ/DKHO CAE€IOBATh, YTO YyMeEHbUIEHHE
pa3Mepa 4acTHll CYCHEH3W{, NOBLIIAKOINIEE BENHUYHHY MOBEPXHOCTH 3THX
4aCTHLl, JOMKHO BHLI3BIBATh YBeJHUYEHHE DJEKTPHUYECKOTO 3apsaa CYCNEH3HH,
a NOTOMy ANns HeHTpaJM3alUMK 3TOro 3apsaa notpedbyercs W GoJbiias KOH-
LEHTPALHXA 3AEKTPOJNUTA. ITO NONOXKEHHE NOATBEPKAEHO ObWIO U OINbIT-
HbIM NyTeM, KOTOPHH onpegeneHHO Mokasand, 4TO ,BeJHUHHA 3JMCKTPOJ/H-
THYECKOro nopoOra -HaxOJUTCH B 3aBHCUmOCTH OT CTEMEHM JMCNCPCHOCTH
CYCIIEH3HH: YEM MeNnbye INOYBEHHble YaCTHIH, TeM Bbllle Td NpejeabHas
KOHLEHTPALKS IJEKTPOJUTOR, NPH KOTOPOH OHM BLI3HIBAIOT €IUE CBEPThi-
BAHHE YACTHI, TEM yCTOHYMBEe CYCNECH3IUA.

UTto xe Kacaercs CKOPOCTH KOaryndpyloulero AeHCTBHA 3JEKTPO-
JUTOB, TO OHA TAKKEC HAXOJMUTCA B 3aBHUCUMOCTH OT CTEHEHH AMCNEPCHOCTH
CYCNEH3HH, NPH 4€M 3aBMCUMOCTb 3Ta OOpPATHAA NPH KOHUEHTPALMH 3/EK-
TPOAUTOB, HE CHJbHO TPEBBILAIOIUX REJHUHHY 3JEKTPOJHTHYECKOrO IO-
pora, ¥ npsAMas—B NPOTHBHOM CJyuae.

[Tonukaa KOHUEHTPANHMIO YNHCTON CYCMNEeH3MH, TEM CAMBIM YMEHbIIAIOT
CKOPOCTb KOAryJ/SuMd 3TOH nocJefHel. JTO NOHATHO, TAK Kak yeM 6oJnlue
pacCTOsiHMe MEXJy 4YacTHllaMd B BOAHOH CpeAe, TeM G6OJbine Tpeoyercs
BPEMEHHM Ha TO, yTOOb! 3TH YAaCTHIbl MOIrY COCAMHHUTLCA B CPYIILL HOCAE
yero CoOCTBEHHO M NPOMCXOJXUT MX ONyCKaHMe HA JHO COCYJA.

Caenannple Neppofinem HaGA0AEHUS M BHBOAH [OTPEOYIOT, He-
COMHEHHO, Pa3nH4YHLIX NONPABOK W OrOBOPOK, €C/AM OT CYCNeH3UH 4YHCTOH
MHHB MBI flepedzeM K CyCneH3usiM Da3/M4HBIX NO4YB, TAE, NOMUMO HeH-
TPanbHHX B XHWMHYECKOM CMBICNE 4YaCTHUL IVIMHB, MBl MOXEeM BCTPETUTH
TYMYCOBHE KOJ/JIOMIb, Pa3/MYHbIE COJM M YACTHLbl CHAMKATOB H 4J:0OMO-
‘CHIHKATOB, OTIWIEN/AOMHX OCHOBAaHHA MPH CONPHUKOCHOBEHHH C BOJOH.
Onnitet [IpoHeBHya, npoussenenine B MOelt 1aGOpaTOPHH, NOKA3aJH,
YTO CYCHEH3HH MOA30JI0B, HepHO3eMa, COMOHUA 3HAYUTENbHO Pa3/JHYalOTCH
MEXJY COO0H B CNOCOOHOCTH KOAryJASLMH NOA BJAHAHHEM 3NEKTDOJMTOB.

B nocaenuee spems ony61ukoBanb nHTepecHbie Habmoaenns 5. 51, B u-
THHbB!) HaL KoaryJsuMeH CycClneH3uid u3 r/jeesoro CyrJHHKA, TOPH-
30HTOB MOA30/JHCTOH I10YBLI, MEPreaMCcTOr0 CyrJiMHKa M JyrOBOT'O H3BECT-
Haka. Koarynstopamu cayxuaun H,SO, CO, Ca(HO), NaHCO, NaCl,
CaS0,, Ca(HCO,),, Ca(HCO,),+ NaHCO,. ,

Mp He Moxem 3pech ucyepnath 6OraToro COAEPHKaHHA pPadOTH
BUHTBIHA X OTMETHM JHIb HEKOTOPHIE MOMEHTHI,

CycrneH3uu rieeBOH NOYBH XapPaKTEPU3YIOTCH HE TOJBKO HEHACHILIEH-
HOCTBIO (MpHCYTCTRHE HOHOR H'), HO ¥ coaepxaHKUeM MOIVIOLWEHHBEIX HOHOB
K' 1 Na'; nocnenupe cnesyeT CYMTAaTh BaXHeRIIMMH (aKTODAMH, MOBHI-
IHAOWMUMY CTernedb JAUCNEpPCHOCTH T[VIMHUCTHIX CYCNeH3HWH 3THX 104YB H
YMEHbIIAIOIAMH HMX YYBCTBUTEJbHOCTh 1O OTHOINEHHIO K 3JIEKTPOJHTAM.
OTciona BUAHO, YTO KATHOHBI, MOIVIOULEHHbIE CYCNeHIMAMH, HIM THIPOJH-
THYECKH OTIUENARIOMHUECT OT CUAHKATOB M aNIOMOCHJIMKATOB, OKA3BLIBAIOT
60JIbLIOE BJAHAIHKE HA YYBCTBHTENLHOCTL CYCHEH3HH K JAEKTPOJHTAM.

Topmossiee aeficTRue Ha Koaryasuuio cycneu3ui pacrsopa NaHCO,
OCOOEHHO BEJMUKO . B TexX C/ayyasx, KOrjla no4sa HYXJ4eTcs B KaJblUHH
(T. e. ABASETCS HEHACHIUEHHOI). ABTOp OOBACHAET 3TO TEM, YTO 3J1eChb
npoucxoiut obpaszosaue Na,CO,, Onaroxaps yeMmy, B KOHEYHOM HUTOrE,
NOABARIOTCH cTadunuaupyomue HoHel (OH)'. D10 00bACHEHHE NPHMEHHMO
JHUWbL B cayuyae 6onee Bucoxnx,xguueHTpaunﬁ NaHCO..

Iy Wityn, J. Mittetlungen der Internat. Bodenkunde. Geselsch. Neue Folge, Bd. Il
Ne 1, 1926.
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Kpome Toro, orpunareapHoe sausuue NaHCO, zaxawyaercs B TOM,
4YTO 3Ta coab Topmo3uT pactBopenne Ca(HCO,),.

O61ue noN0XeHUq, KOTOPbI€ MOIVIH OBHITh BHICKA3aHbl 110 OTHOHIEHHI
K WIHCTHIM CYCHEeH3HSM, MOTI'yT Obl1b OTHECeHbl M K MOYBEHHBIM KOJJIOH-
JAM, TaK KaK MeXNIy TeMH W JAPYrdMH pe3Kod pasHuuwl HeT. Koarounsl,
. KaK Mbl 3HaeM, SABJSIOTCS CHCTeMaMHd 6ojiee BBICOKO RKCNEPCHHMH, a M0-
3TOMY BCE TO, 4TO B NpPeAbIAYyLIeM HCCAeJOBAaHHH OTHOCHTCA K 4YacTHLAM
C nomplmawnuedcs AUCMEPCHOCTHIO, AOKHO TAKMKE OTHOCHTBCH 1l K KOJI-
JIOUaM.

Tak, eure crapeie KWCCAEROBaHMSA CBOHCTB MOYBEHHOrO nepPerHos Mmo-
Ka3bIBAIOT, YTO MOCNECAHMH HEPEXOJHUT B COCTOSIHHE 30/i1 B NPUCYTCTBHHU
rUIPOKCHIBLHEIX HOHOB. Ha 3TOM OTyacTH OCHOBBIBaeTCH Cnoco6 u3sie-
YyeHUsi U3 NOYBBlI MEPerHos C NoMoOIbI pacTeopa coxabl. [OBOpUM ,0TUACTH",
TaK KaK He HMCKJKYeHd BO3MOXHOCTb 06pa3sOBaHusi PACTBOPHMBIX HATpHe-
BBHIX coJiel. 30MH TyMyca KOATyJHPYIOTCA MHHEPAAbHBIMM KHCJIOTaMH
(neiicTBMe HOHA BOAOPOJAA), XOTA HauboJiee BHICOKOJMUCTIEPCHBIE COCTAaBHbIE
YacTH NOYBEHHOTO NEPErHOf OCTAlOTCH NPU ITOM B COCTOSHHUM 3019 M MO-
ryT OBITb KOary/JupOBaHbLI COJNAMH TSKEABIX MeTaanos (HANp.,, Menu).
W 3pnecb, 0AHaKO, BO3MOXHOCTE 0GPA30BAaHUA COJICH He HCKAOYEHA.

Ycnosus koaryasuuu 3048 THAPaTa OKHUCH KEne3a, COLepKauero
0,0C0295 rp. Fe,O;8 1 k6. cm,, uayuyanucb Aapuuol). B oAHOM U3 CBOHX
ONBITOB OH Opa/ji pacTBOP CepHOH KUCJIOTH, cojepwapuinit B 1 k6. CM.
0,0000442 rp. SO,", ¥ noayuua cjieayiomue pe3yJabTaThl:

3onb ruapara 3oap ruaparta

Pacteop SO, , Fe,0, Pactsop SO*, Fe,O,
5 k6. cM. 0,1 k6. cM. 2 k0. cMm. 0,] k6. cm. Ocaaka Her
2 ., . 02, ., 2 . . 1,0 ., . } [Monyuaercs
2 ., . 03 .. . 2 ., . 50, . 0Caniox
2 ., . 05, . 2 ., . 9,0 , . |
S S S A ']
2 . . 80 ., .

Takum o6paszom, voH SO, ocaxAaer rHAPAT OKUCH XKeJjie3a B OTHO-
wenusax 1Fe,0,:1.4950; no 1Fe,0,;:0.06 SO;.

Oneit ¢ ¢pochopuoit xucnoroit (B 1 k6. cm. 0,00008498 rp. P,0;)
nan Takue Pe3yJbTaThl:

3onb rupparta 3oab ruppara

Fe,0, docd. k-T2 Fe,0, ®ocd. x-Ta

2 x6. cM™. 0,1 x6. cm. 2 k6. cm. 0,3 x6. ¢m. 1 o

2 . . 02 . . 2 . 04 . . f cagKka Her
2. . 0,5 , ., 2 ., . 20,0 ,, .,

2., . 1,0 0, 2 . . 40,0 ,, ,, \

2., . 50 . . 2 ., . 500 , . _ﬂonyqaerm
2. . 100 ., ., 2 . 1000 ,, ., ] ocanox
2., 1000 ., .. 2, . 1100 ., Ocanka Het

IJTOT ONLIT naer npeneanl KoJae6aHui ot 1 Fe,05:0,07 P,O; 1o
1Fe,0,:14,40 P,0, HakoHen, onbTel € OCaXJAAWIMM XeHCTBHEM pac-
tropa Ca (HCOs;), na 30ab ruapata okucu xenesda (B 1 k6. cm. 0,000412
Ca0) pamu xosebauns or 1Fe,0,:0,02 CaO gpo 1Fe,0,:2;81 CaO.

Koaryasuus 3oss ruipata OKHCH anOMMHHS H3y4yasnach AapHHO
10 OTHOLIEHHIO K TEM K€ MOHAM, KaK M JAS FMApaTa OKHCH XXeje3a.

) Aarnio, B. Suomen geologinen toimisto. Geoteknillisia Tiedonantoja, Ne 16, Hel-
sinki, 1915.
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B onnite ¢ cepHo#i kucaortoit (B 1 k6. cm. 0,0000442 rp. SO;) u 30-
neM ruapata  Al,O; (0,00082A1,0, B 1 k6. CcM.) NOAYYHAHCH TaKHe
pPe3yAbLTaTH:

3046 THApATA 3oab runpara

Cepuas k-Ta ALO, Cepnas x-1a A0,
5 k6. cm. W1 k6. oM. 100 k6. cm. 0,1 k6. cmM.
5 114 Hh ] . OIS 1 - 100 » 2t 0)2 ”»n o ()Ca Ka .
i 5 ” 7] l!O 29 1) IOO s T 0I3 »» L] A Het
10 1] 3 0!1 ”» " ]00 I ) 0'4 2] *
10 »n 2] 0,5 » " —_— -
_]0 w e 1,0 ,, — —
o 3onb ruppara . i 3onb ruapara
Cepras k-1a ALO, _ (CepHas K-14 AlLO,
100 6. cMm. 0,5 x6. cm. 30 k6. cM. 3,0 k6. cM. ‘
oo, 06 . . 50 . ., 40 . , t  [Noayuaerca
50 " " 1:0 ” »” 25 » 0 ],O » 3 GCaaAcK
50 n 3! ?‘)0 " 1 ‘26 3. HE ] 5)0 » i3]
25 ., 60 , . 25 ., .. 100 ., Ocanka ser

[Tonyyaroiquecs 3A€Cb COOTHOIIEHHUS BeCoBbix Koauyects Al,O, u SO,
koaeGarorcs: ot 1Al,04: 10,78 SO, no 1AL0O, :0,27 SO..

OneiT ¢ ¢ocdopuoit kucnaotoit (0,008498 P,0, u 0,000295 Al,O,
B 1 ky6. cm.) zaa cootnomenuss ot 1Al,0,:0,58 P,0; no 1A1,0, :1,44 P,0;.

OnbiT € OCaXACHUEeM paCTBOPOM ABYYTJAEKUCA0I0O Kansiug (0,000412 rp.
CaO wu 0,000415 rp. AlL,O; B 1 Ky6. cM.) OOHApyxHA, UTO OCAXKACHHE
HayuHaercs ¢ otnowenus 1A1,0;:0,25 CaO u npomomxaercs npu yBe-
audeHnn kouuenrtpauuud pacrsopa Ca(HCO,),, npu uem rpauuns aToH
KOHUEHTPalHH, NPeKpamaniueld ocamieile, He JOCTUTHYTO.

Bzaumuoe ocaxageniie KOAJOKUAOB. Bonpoc o B3auMHOM
OCaXJeHHH KOJJIOUI03 MHL 3aTPOHEM /HUIL NOCTOJbKY, NOCKOJBKY OH NO-
MOXET HAM OCBETHTH -HEKOTODPHIE NMOYBEeHHbIE NPOIECCHL.

B uemenkoit JdTepaTtype UeJbld psany padcoT Obli MOCBsIEH BOTIPOCY
O B3aMMHOM OCAXJIEHHH KOJNOHIOB KPeMHe3eMa M rapHo3ema!l). He sxond
B pacCMOTPEHUE CNOpa O TOM, NPEACTaRJAIOT JIK KOMJIOUIHbEe 0CAAKH (KeTH)
cojJiepxaiude OJAHOBPEMEHHO KPEMHE30M M [JIMHO3EM, MeXaHHUeCKHe
cMecH, abcOpOLMOHHbIE MMM XHMHYECKHe COEeXHMHEHHs, Mbl OCTaHOBHMCS
HaJl BONPOCOM O TOM, KaKOe 3HayeHHe MOTrA¥ OB HMerb 3TH B3AHMHO
OCaXJEeHHbIE JXeJQd HAM, KaK HUX HA3bIBAT, OOMEHHHIE LEONUTHI, B IPO-
neccax no4soo6pa3oBaHus.

* Kak MBI BHJEIH BBILIE, 304L KpeMHE3eMa, KAaK OTPHUATEeJbHbIH KOJ-
JIOU], JIerKO BBIMBIBAETCH M3 MOYB, B PACTBOPAX KOTODHIX NPHUCYTCTBYIOT
uvonbl (OH). C zapyro# cTOpOHH, TOT XK€ 30/b JOJXKEH KOary/aupoBaTb
B NOYBaX, Tle B pacTBOpe MOryT 6biTh WOHbl H' uau Honsl Merasanos Ca,
Mg u np. Kpome Toro, xkak yteepwpaer Dpenbepr, 30ab [MHHO3EMA,
Oyayuyu BeCbMa YYBCTBHTEAEH K 3JEKTPOAMTAM, B NOYBE HAXOJUTCH 4Yale
BCEr0 B BHJe XeJf, 4TO Mbl M Ha CaMOM Jeje HaOMiolaeM B n04Bax Ja-
TePUTHOI'O THIMA,

B Buay Bcero ckasanHoro, B GOJBIIMHCTBE CAydyaeB TPYJIHO OXH-
JaTb, 4TOOH 30K KPeMHEe3eMa H IVIMHO3€Ma MOIJIH BCTDETHTHCH B NOYBE

1}y Gans. Jahrbh. d. Geolog. Anstalt, 1905, Stremme, H. Monatsber. d. deutsch.
geolog. Qesellsch. Bd. 62, 1910, Ne 2, Stremme, H. Centralbl. f. Miner, Geologie u.
Paldont., 1608, Ne 20 u. 21 Thugutt, St. I Ibidem, 1911, Ne 4; Stremme, H. Ibid.
1911, Ne 7; van Léeden. Zeitschr. f. die keram, Glas-und verwandten Industrie. Coburg.
1910, Ne 35; Thugutt St I Centralbl. f. Mineral. etc. 1912, Ne 2.
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APYr C APYrOM B CKOJAbKO-HHOYAb 3dMeTHBIX KOJHUECTBAX, a4 ecau Obl
A BCTPETHJHKCh, TO €jBa JM 3Ta BCTpeuya 6nlia Obl CKOMBKO-HUOYAbL MpO-
JMO/KUTRNBHOM, TaK KAaK YKa3aHHbE CMEIIAHHLIE KeNM HEe TaK  yke
NPOYHBL,

[TosTomy MBI HE NpPHAAEM CKOJIbKO-HHOYZIb CeprBHOI‘O 3HaYeHHud
3THM, TaK HA3HIBA€MBbIM, ,00MEHHHIM LEOAMTAM“ B MOYBEHHHIX [POLECCAX
¥ B XH3HH 1OYB. Bo BCAKOM cayuae HX CyLleCcTBOBAHHE B IOYBAX ABJAAETCH
B TAKOH Xe Mepe He JAOKA3aHHBIM, KaK Y cymecmoaaﬂne B HHUX HACTOSIUIHX
LLEOJHTOB.

EcTb, OfHAKO, B UOYBAX M BIOJNHE OCA3ATE/IbHBIC DE3Y/bTATH B3a-
HMHOT'O OCAaXJAEHUS KOJIOHJOB, H TAKOBBIMH SIBJAITCH OPTIWI TEHHOBH €
06pa30BaHUs [OA30JHCTBIX MouB. [Ind paapsiCHEHUA I'eHE3HCa MOC/IeIHUX
Aapuuno') emle B 1913 r. nocrasua psg OOBITOB, 4TOObI BHSACHUTD
YVCA0BUS B3aUMHOTO OCAX/JAEHHs 30qeH rymycda ¥ xeaesa. C atoif ueswlo
HCC/e 0BATENb GPas KOJAJIOHIAHBIN pacTBop (30/b) THAPATA OKHCH XKenesd,
comepxaswuit 0,000295 rp. Fe,O, B 1 k6. cm., 4 NPOQHABTPOBAHHYIO BOJ-
HYI0 BEITHKKY H3 TOp(a, COLEPXKABWIYIO R | k6. . 000020 Tp. rymyca,
onpejeaeHHoro no Mmepexkosy.

QupenenekHble KAAUURCTBA TOLQ W APYTAra 3Qdedl CMEWKRAAUCK
B CTEKNAHHOM UMAMHAPE M OCTABAAAMCL 34TEM B CIOKOHHOM COCTOWHHH
Ha 24 yaca. :

PesyabTaThl OK43aJHCL CACAYIOUIHE:

Fymycos sonp BOH;g:Oni)ara f y:loy;;m. 3o: lFbel‘gﬂ;pdl‘d
K6. CM. 0,5 k6. cm. Y KG. CM. 4,0 k6. cm.
5 . e 1,0 ,, . S I 9,0 ,, 4
5 . . 15 . . 5 . . : 60 .. . Ocanxa Her
b S 20 .. .. 3 65 ,, .,
5, . 30 , — —_—
5 . 70, 5, . 130 .,
5, . 80 . .. 5 . 140 ,, .,
5., . 9o ., o . 150 ., ..
5 ., . 100 . 5 . . 160 , ., Ocanok
5 . . 1o . . 5 . 170 . . oA yuaeTcs
5, . 120 ,. 3 o, . 17,6 ., .
3 . . 180 . 5 . 17,5 ,, ..
5 19,0 . — — Ocaaxa Her.

s

OTdomenue MeXAY BECOBBIMM KOJUUECTHAMH XKese3d U Irymycd, IpH
KOTOPBIX MO/My4aJdacs 0Canok, 6eino 1:0,48 no 1:0,19.

[Tpu BTOpOM OnblTE ¢ APYrMM TOPHOM OTHOLIEHUH MKEAE3a U ryMyca
ouing otT 1:2,18 go 1:0,15.

HMccnepoBaTenb NOAAraeT, 4TO Pa3nuuuve OTHOWEHHWH B JBYX ONBITAx
3ABHCUT OT HEOJUHAKOBOTO COJIEPKAHWS MHHEPAJbHLIX BEUIECTB B HCIIH-
TaHHBIX OOpasuax ropda: B nepBom Ha 5 k6. CM. PACTBOPA COXEPKAIOCH
0,00012 rp. MUHepaJbHBIX BEILECTB, & BO BTOpOM 0,000269, 1. e. BaBOE
B0oMblUEe KOIHIECTRO.

Jnann3upoBaHHbiil 30ab TyMyca, B3ATOrO B IIEPBOM ONBLITE, OCAMAAN
FUAPAT OKHCH kene3a B otHomenusx Fe,O, k rymycy or 1:2,79 no 1: 0,90.

Ilnst 304 rHApaTta OKHUCH ANIOMHHHs1 5TH OTHOIUEHHS KOJe6aNHCh
or 1:30,12 no 1:1,2.

JIna/u3dpoBaHHBIH TyMyCOBBIH pacTBop, MNOJYYEHHBIH JEHCTBHEM
aMMHaka Ha TOp¢d, Aas ANA THAPATa OKUCH JKEJAe3ad OTHOIUEHUS OT

')- Aarnio, B. Internat. Mittel. f. Bodenkunde. 1913.
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1Fe,0;: 2,46 rymyca po 1Fe,O,: 0,82 rymyca. CooTBercrBedHble OTHO-
HIEHHS JJA8 THAPATA OKHCH anoMHuus Obiag ot 1:26.62 no 1:5,32.

TaxuM 06pasoMm, BbBICOKOE COAEpXKAHHE TyMyca He MellaeT nepe-
ABUXKEHHUIO Xenesd, a INIKHO3EM OCa¥jaaer.

[Tosxe TOT Xe UCCNEA0BATEND ') HECKONBKO PACIUHPHN CBOH OMBITHI
W4 [eal U3 BHX TAaKHE BHIBOAH [0 OTHOLIEHHIO K THJIPATy OKHCH Kenesa:

1) BecoBble OTHOIIEHHS MEXAY OKHCBIO XKene3ad U rymMycoM, B Cay-
yagX MX B3aUMHOUO OCAaXJIeHWs, He npesBpimarT 1:3 H He nazaoor
nmxe 0,2.

2) I'ymycoBble 30114 pa3HbIX MECT OKa3bIBAIOT HEOJMHAKOBOE BJAUAHUE
Ha 30Jb I'MAPATA OKUCH XKenesa.

3) Oco6o caexyer OTMETHThH OTHOLUSHHE MEXAY HEAMANHIUDPOBAH-
HbIMH ¥ AMAJA¥3HPOBAHHBIMU 30JMH TyMycd: [OTJOUIEHHBIE TYMYyCOM Ka-
THOHBI [TOHHXAKT OCAXKAAOUIYI0 CMOCOOHOCTBE T'YMYCOBOTO 30J4.

[lo oTHOmeHHo K 30110 FHAPATA OKWUCH AJIOMHHHA BHIBOJb! TAKOBLI

1) 'ymycoBble 30MH OCaXAAT IYjpaT [MHHO3eMA B PA3JHYHBIX KO-
JHICCTBEHHBIX OTHOWEHUNAX, Konebaromuxcss mexay 1AlO;:30 rywmyca
n 1ALO,:1 rymyca. :

2) Ocaxaende ruapaTa OKHCH aJIOMHHUsL TpeGyer, TakHM 06pas3oM,
6oabpiero KONMYECTBA TYMYCd, 4eM OCAXACHHE TMApaTa OKHCH »KeJ/e3a.

3) HeananusupoBanublit 30ab Tymyca jefiCTByeT, KAK KOaryaatop,
cnabee, yeM AHaNH3HPOBAHHLIM.

AapuHo npoussBen TAKIKE ONbIT B3AUMHOIO OCAaXJIEHHA 3o0/ell TH-
ApaTa OKHCH 2KeJesa M KpPEeMHEKHCJOTH. 30/b KPEMHe3eMa COJepKaJ
B 1 ky6. cm. 0,00024 rp. SiO,, a 301 ruApPaTA OKUCH menesa——~0 00056 rp.
Fe,O,. OnmT an takHe pe3yabrarhl:

301b KpeMHe- 3oab ruapara 301b KpemHe- 3onb rugparta

3eMa Fe,O., iema Fe, Oy
2 K6. c™. : 0,1 wb. cMm. 2 K6. CM. 0,5 K6. cm.
2, . L0, 2 . . 100 .. . l Ocanoxk
2., . 25 ., . 2., . 200 .. . [ el o
2., 50 ,, 2., . 210 ,, .
2 'y " 21,5 " " 2 ” ’e ‘22’5 IR l wCaagka
2., . 220 ,, ., 2., 250 ,, . f Her

M3 sToro onblTa BUAHO, YTO OTHOINEHUS BeCOBHX Konuyects Fe,O,
v SiO, konedmorcs wmexay 1Fe;0,:0,86S8i0, uw 1Fe,0,: 0,645i0..

HccaenoBatens COnNpPOBOXKAAET CBOM HAOMIOIEHUS 3aMEYaHHEM, HTO
B3dUMHOE OCAXIEHHUE KONJOUAOB THIPATA OKHWCH Kene3a ¥ KpeMHe3dema
ANA NOYBEHHBIX MPOLECCOB UMEET MaJjoe 3Hadyenue. JTO MPOUCKOAMT no-
TOMY, YTO KpPEMHE3eM B NOYBEHHOM PACTBOPe HAXOJUTCH B MHHHMANbHBIX
KOJIHYECTBAX H JIHIIb OMEHb NOCTENEHHO NEePeX0/HT B PACTBOPHUMYIO (POpMY,
TOrAa Kak THAPAT OKHCH XKeJe3d ropaajo CKOpee NpesBpallaercs B 30b.

OnbITH ¢ KOANOWIAHBIMH (DOPMAMH OKHC/IA0B Mapraklla ¥ rHApaTOR
YTHX OKHC/JAOB HAM HEHW3BECTHDl, XOTH MOXHO HE COMHEBATbCHA B TOM, 4TO
M 3TH IOCNeAHHME CnOCOOHB B3aHMHO OCAXIATHCA I'YMYyCOBLIMH 3O0JAMH,
TAK KaK HEOJHOKPAaTHO HaOMONaA0Ch NPUCYTCTBHE MapraHua B OPTIUTEH-

HOBHIX KOHKPEIMAX CYTMMHUCTHX [MOA30/JI0B ¥ HHOUJAA B AOBOJBHO 3Ha4M-
TeJibHBIX KOJWUEeCTBAax ).

1 Aarnio, B. Suomen geologinen toimisto. Geoteknillisii ticdonantoja, Ne 16, 1915.
Helsinki. :

) Tywmuu I'. Mar. k ouenke semexst Cwmonenckoi ry6., Joporobywcekait y.
Glinka, K. Foldtani Kozlony 1911, XLI, 13.
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3amuTHOe JeRCTBHE TYMyCcOBHX 30ne#. B3allUTHHMHU
HA3LBAIOT KONJOMUAbL B TOM CJaYy4a€, €CJAH OHH NOAAEDKHBAOT JUCNEepC-
HO€ COCTOSIHHE JPYroro KOJMJIOMIA.

HM3BecTHo CBOHCTBO HEKOTOPHIX OPTAHUYECKHX BEIIECTB, B TOM 4HHCe
M TyMyca, NOAAEPKHBATD HJAH JAAXKE NOBHIUATh JUCIEPCHOE COCTOSHHE
3oa0Tal).

Ins noyBoBena ocolOblil MHTEpPEC MpejCTaBiAfeT 3aMMTHOE NelCTBHE
TyMyCd MO COTHOIMIEHHIO K HMNOBATHIM CYCHEH3HAM NOYBHI.

Bnepsrie 0 3auuTHEIX cBoficTBax rymyca emnte B 1874 r. BeIcKa3ancs
IHIne3uHdr?), OTMETHB, YTO KONKUYECTBO 3INEKTPOJHTE, NOTpebHOE xaf
KOAryASiUKU TUHBl, MEHACTCS B 3aBHCHMOCTH OT HAXOJSIErOCs B pacTBOpe
rymMaTa; npd OosbIIOM COAEPXAHMH noc/exHero tpebyercs GoabLIee KO-
JHUECTBO 3JIEKTPOIMTA. '

Flpuoputer Wnesunra B 3TOM BOnpoce Obl BOCCTAHOBJEH I p € H-
6eprowm?). Iocnexuuil oODBACHAET 3alMHTHOE JEHCTBHE TyMyca TeM, YTO
OH 00BONaKHBAET TOHKHWE CYCNEH3WH, KOTOpLIE BCAEACTBHE B3TOrO HAa-
YUHAIOT POSABAITE CBOHCTBA, NPHCYIHE TYMYCOB0MY KOMIOHAY, 4 [IOTOMY
3HAYUTENbHO Cnabee MOABEPraloTCHd KOAalYJAUPYIIEMY XeHCTBHIO 3J€KTPO-
auroB. [lpy TaxHX yCAOBHAX TAMHA, HallpuMmep, MENTH3UPYETCH 1) TaKuMH
KOJNHYECTBAMH LIEN0YH, KOTOPHE, MPEBLIMIAN 3JEKTPONHTHUECKUH nopor,
Morny Obl KOAryJupoBaTh TAHHUCTHIE CYCeH3HH 6e3 rymyca b),

OnsiTel Kanne waé) nokasanau, uro pacrsop rpy6oro rymyca (Box-
Has BHITSDKKA), OyayuH B30OJTAH C INIMHUCTOH NOYBOH, OCTA€TCA MYTHBIM
B TeyeHHe Hezenb. ECnM e nponyCkaTh Takod pPacTBOP CKBO3b [OYBY
cpenHeil CBA3HOCTH, TO OH HACTOJBKO VYIJIOTHSAET €e, 4TO B Te4YeHHe
24 yacoB HH OJIHA Kannas PacTBOpa CKBO3b HEE HE TMPOXOJHT.

C 2714M HAONIOIEHUEM CTOHUT KaK OBl B IPOTHUBOPEYHH TO HONOKEHHE,
KOTOPOEe MBI BCTPEYaeM Yy CTAPHIX HCCJAepoBaTeaedt, Hanpumep, y 3eH ¢ Ta.
ITH KCCAeAOBATENM YTBEPKJAAJAH, YTO 'yMyC JenaeT riuHy 6onee puiXJo#,
pacceInyaTol, T. €. NOHKHXAET €€ CBA3HOCTD.

Dpeunbepr’) o6bACHALT 3TO NPOTHBOPEYUE IBONKO: 1) BecpMa BO3-
MOXHO, YTO TYMYC NOHHMA/JCH HCCJAEN0BATENsIMH, KaK 3TO HEPEAKO M [0
CHX MOP MOXHO BCTPETHTb B HEMEIKOH JUTEpaType, KaKk He BIIOJHE pas-
JOKUBIIHECS] OCTATKH PAacTUTEAbHBIX OpraHu3moB. Takue TopdoobpasHbe
OCTATKH BeCbMa IOPHCTH ¥ MOTOMY MOTYT AEHCTBHTENLHO CMOCOGCTBOBATH
PA3PHIXJEHHIO TAUHBLI; 2) BO3MOXHO TakXke, 4T0 O60JbUIME KONHYECTBA
ryMycoBOro KOJJIOHJA CIOCOOHH CBEpPThIBAThH CYCNEH3uH, NOJ006HO TOMY,
KaK, HalpHUMeP, 3HAYUTEJIbHHIE KOHUCHTPALMUM €JAKOro HaTpa CBEPTHIBAIOT
CYCIHEH3HH, TOrJa KaK Majble KOHIEeHTPAaUHH OKa3blBAWOT [ENTH3UpyloLIee
Bausnye. TlpaMblX ONBITOB B 3TOM HANpPaBJAeHUH, OAHAKO, HE HMEETCH.

BpoyunoBckoe gBuxeHHe. Tonualimne YacTHIUB [OYBEHHOTO
uaa, Oyayyd nNOMEIEHbl B KAIJe BO/Abl HA NMpPeIMETHOE CTeKno, o0sapy-
HKUBAIOT NMOJ MHKPOCKONOM TAK HA3hnBaeMoe OGDPOYHOBCKOE paBHXe-
HHe. SIBnenusn, nabnonaemMole 3aech, no MHenuo ¢usukos (Perrin), ana-
JOTHYHBLI TEeM JIBHXKEHHAM, KaKHe IIPHHMMAIOTCS /IS rasoBBIX YaCTHI,
HANOMHAWIUHUX KaKo#-aubo cocyn.

) Ocrvansa B. Mup oboiineHusix seanuun. 1922.

Y Schloesing, Th. Comptes Rendus, T. 78. 1874.

) Ehrenberg.’P. Die Bodenkolloide. 3 Aufl. 1922, ctp. 128.

) TlenTu3anmueH Ha3biBaeTcd YBEIHUYEHHE CTENEHH IUCNEPCHOCTH KOAJOMAA.

%) Ilo ToMy we Bonpocy cM. Fickendey, E. Journ. f Landw. 54, 1906; Span-
genberg, A. Erkenntniss d. Tongiessens. Dissert. Darmstadt, 1910; Sven Oden. Jouru.
I Landw. Bd. 67, H. 3. 1919. ‘

€) Kappen, H. Landw. Versuchst. Bd 89, 1916.

YEhrenberg, P. Die Bodenkolloide. 3 Aufl. 1922.
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BpoyHoBCKOe IBHMKEHHE Y KOJIOK/IOB 3HAUMTEIbHO WHTEHCUBHEE, YeM
Y CyCHEH3HH, U NPuOIHKACTCH HHOTLA K CKOPOCTAM JBHKYUMXCH MOJEKYJI.

bBpoyhoBckoe aBuxenue oOHADYKHUBAETCH HE TOJNbKO B BOJAE, HO H
B APYTHX KHAKOCTAX. [Ipr6aBnensie K BOjE 3MEKTPOJHTOB, BhHI3bIBAIOLHX
KOATy MALNUIO, CO3J4€T CHAHOAHWE YACTHIL, T. €. YBEJIMYEHHE HX PA3MEPOB.
3TO COeMMHEHHE dYACTHL ABISETCS Pe3yabTaTOM HEeHTPanu3allid  OJHUM
H3 HOHOB 3JIGKTPOJNHMTA 3dapsaad 4HacTHIL

Knaccupuxauua moys mo MexaHHYECKOMY COCTaBY

Orgensss npM NOMOIM TOrO HJAH HHOTO M3 CYUIECTBYIOWHX METO-
JI0B MEXaHHYEeCKOTO AaHanau3a CKeJeTHBhle YaCcTH OT MEJAKO3EMHCTHIX W
onpenenssi KOJAW4yecTBA TeX # JPYyrux, Ml [IOony4yaem BO3MOMHOCTb KJdc-
cU(PUUIHPOBATEL MOYBL O CTENEHH HX TJIMHACTOCTH HJM NECYAHHCTOCTH. DTH
NPH3HAKH [OYBHLl ABASIOTCS BTOPOCTENEHHBLIMM, OoNee MeJKUMH Kaaccupu-
KAIMOHHBIMH MPH3HAKAMH, H TOJL30BAHHE HMH BO3MOXHO JHIIbL [MOCHE
TOr0, KAK YCTAHOBJEH IEHETHYECKHH THN NOYBbl. Mbl XOTHM 3THM CKa3aTb,
yTO, HA3bIBAA [OYBY TNHHHCTOU, CYTAHHHCTOHR, cynecyaHod H np., OUeHb
MaJ0 ee XapakTepu3yioT, TaK Kak JI00H redHeTHdecKuH THOD NOYBH
(yepuo3eM, NOA30J, CONOHEN) MOXKET WMETh BCE 3TH PAa3HOCTH.

YcTaHaBAMBast MEXAHHYECKHE PA3ZHOCTH [10Y4B, MHOTHE DYCCKHE HCCIIE-
JOBATENH NO/Jb30BANHCh TAK HA3BBAEMbIM JIBYWIEHHHM OTHOLIEHUEM,
T. . Opany oTHowenue Mexay rauHo# (vactuus <0,01 mMm.) u cymmo#n
APYTux 3/71eMeHTOB. TaKuM nyTeM yCTaHaBAUBATUCH, HAnpPUMED, cnenyxoume
rpagauuHu:

Cauna ( <70,01 VIM) flecok (> 0,01 mm.) Hassanue noussl.

1 0,6—1 [aunucras nousa

1 2—-3 Trawensit cyrannok

1 1 Cpennuf#t cyrauHoK

1 o—6 Jlerkuft cyraMHoK, CYraHHO-CYNech.
1 7.—-10 Cynech

1 11—30 CauHuCTHIA nlecok

Onunako, aByu/eHHoe OTHOILUEHHE AAaNCKO HE BCerga B JlocraTquoﬁ
Mepe XapakTepu3yeT MexXaHHYeCKH#l cocTaB nousn. B xagectse npumepa
TyMuH npuBOAUT caepyOWHE }Ba aHaNu3a:

[nuHna [lecuanas iiplab [Tecok

o < 0,01 mum. 0,1-—-0,01 mm. Orl—3 MM.
MMousa A . . . . . .. . . . .. 6,44 7,37 86,19
flosa B . . . .. ... ..., 5,97 70,47 23,56

Y 06eux noyB NOYTH OJHHAKOBOE JABYUYNEHHOE OTHOIIEHHE, 4 HMCHHO:

y A orHoulesde rauHL K necky —1:14,5
y B » » » L :1 : 1518y

MEXIY TEM MOCNEAHAS NOYBA NPHHAANEKHT K TPyNne JeCCOBHUHBIX
CYTAMHKOB, 4 NepBag—K Ipynne TCJWHHCTH X NeCKOB.

B Buagy ckasansoro TymuH mpepnaraer TpexwIeHHyo Qopmy iy,
rIe 3a €IMHHIY [PUHUMAETCH TaK ¥e, KaKk W B HBYYJeHHOH (opmyne,
KONHYECTBO T[/AKHBL, H C 3THM KOJHYECTBOM CPABHUBAIOTCH OTAENbHO KOJH-
yecTsBa necyaHo#d neinm u necky. Popmyna nonyyaer Tako#i BHA: :

] (rmuua) @ a (necy. snab) @ b (necok)
Moxdo nucate v 6oaee noapodHble GOPMYJaB, BBOJIA B HUX M OT-

HOCHTE/bHbIE KOJHYeCTBAa XpawWla M wmebusa; torna QopMmyna mnoayuaer

TAKOH BHI:
l:a:b

¢ (xpam) © d (webensn)
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Paccvatpusas GopMyJabl MEXAHUYECKOrO COCTABA [ANH PA3JHYHBIX
noys, Tymun yGeaunca B TOM, u4TO TpexuJeHHbe GOPMYAbB MOTYT ja-
BaTh HEKOTOPBIE APEACTABACHMA M O FEHE3HCe TeX HAHOCOB, HA KOTOPHIX
06pagyiorcss nousbl. JlemoBHaNbHBIE MPOLECCH, HANPUMEpP, BeAYT K 060ra-
INEHKIO necyasol noulibi0 U OOeNHEHUIO NEeCKOM, 3JIBHAalbHbIE, HAOOGO~
POT.—-K 0OOraueHHIc NeCKOM # K O0O6e/HeHHI0 NeCcYaHoi nbabio. Takum
00pasoMm. ¢GopMyasl 1A AEMIOBHS U JIOBHS [IPHMYT BHI:

1 : (a--x): (b—y)— zenoBult
I : (a—2x): (b+ y) — anosHit

Ilpu oOpasosanuv anmosus BO3SMOXHBL AB@ cayuas: 1) oTnoxenume
M3 MENJICHHO TEeKYWMHX BOX H 2) OTAOXKEHHE H3 OLICTPO TEKYUIHX BOA.
B nepsom cayuwae naxaer comepxanue necka W NecyaHo#H MLIIH, BO BTO-
POM—TOT ¥ APYro#l KOMnoHenth BO3pacTatoT. [losromy nas annosus
BO3MOXHBI ABe (GOpPMYJb:

l:(@a—x): (b— y) — OTJIOHCHHA MCIJIEHHOIO TOKa
1:(a+x): (b4y) - » 6BICTPOrO TOKA

Bce atu dopmy.isl, ¢ Hamel TOYKH 3PEHHSA, HELOCTATOYHBl IS XapakK-
TEPUCTUKH TOYBEI €O CTOPOHHI MEXaHHUYECKOro COCTdBa MpeXae BCero
110TOMY, 49TO OHHM HE YUYHUTHIBAIOT CAMbIX TOHKHX—CYCIIEH30UAHHX H KOJ-
JOHJIHBIX 4aCTHIL NOYBH, OT KOTOPHIX, O MNPEUMYIIECTBY, 3aBHCAT Kak
(pu3nueckue, TAK ¥ XHMHUYECKHE CBOHCTBA MOYB.

[TosToMy npexae Bcero caeayeT COCPeROTOMHUTHL BHUMAHHE HA OlIpe-
JeNeHUH KOJHYECTB Touuyailllero Hsa MOuBbl, & 3aTéM YK€ NOAXOIMTh
K dopmynam.

Fexpo#l nokasaa '), yTo KOJHYECTBO TOHWAUINETrO HNA 33BHCHT
OT XapakTepa NOTVIOUIEHHOrO NOYBOH KOHA. Tax, ecny CPABHHThH MexdHHuye-
CKH# coCTaB NOuYBLl, HACHILEHHON ¥ BEHACLILIEHHOH HATpPHEM, TO MNOJy-
YAIOTCH TakHe Pas3HHILL B MEXAHHYECKOM COCTaBe:

0.25—0,01 0,01-0,005 0,005 --0,001 0,001--0,0
MM, MM. MM. MM.
Ky6anckuil uepuosem ¢
30— 100 cM. ray6umub (no-
raofiieHHne katHoubt Cau Mg). 15,2 26,3 15,8 39,9
Tor e uepHo3eM, HACK-
WEHILI HaTpHeM . . . . . 13,0 19,2 3,6 R RS
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'TABAII
[Nerporpacdnyeckuit cocTaB MOYBEHHBIX MacC

Paspenus npy nomow¥ MEXaHWYECKOTO aHanusa NOYBY HA Pl OT-
JAenbablXx (GPAKUMH, Mpl NONyYaem 4eThipe CYLUIeCTBEHHbLIX TPYNIMbl 3/1€MEeH-
TOB: XpAlll, N€COK, NECYAHYIO OBbIb U W1 uaH rJauHy. Mayuenue Tpex mep-
BBIX Ipynn B netporpa®HyeckoM OTHOIUEHHHM He NpeacTaBiseT 0COOLIX
3aTPYAHEHHH, UYTO XKe KAcaeTCd WId, TO NPY COBPEMEHHBIX CPENCTBAX MC-
CNeOBAHHS HET BO3MOXHOCTH M3Y4UTb BIOJIHE Ero MHHEDAJOTHYECKYIo
NMPUPOAY NPH NOMOIIM MHKpockona. Tpebyerca coxefCTBHE HEKOTOPHIX
XUMHKO-AHANHTHYECKHX Onepauuit, 4yToObl MOXOATH K BOMNPOCY O COCTABE
IOYBEHHOTO Haa.

Jlns 3HaxomcTBa ¢ nerporpadHyYeckdM XapaxkTepoM IIOYBEHHOTO CKe-
JeTa MOXHO H3y4aTh OTAEJbHO KaX1Ayw (paxKuHio MeXaHH4YeCKoro aHa-
7%3d, 4TO NAeT BO3MOXHOCTh YCTAHOBHTH HEKOTOPYIO 3aKOHHOCTBL B pac-
NpeJeNeHU OTHEIbHBIX MHHEDANO0B HAM MHHEPAJbHHX TPYNI B PA3/IHUHBIX
dpakuusx MexaHydeckoro asanusa. Ecnum  kenarenbHO TONbKO O03HA-
KOMHThcd ¢ OO0LMM netporpaduyeckum XapaxTepoMm NOYBLL, TO KAOCTATOY-
HHIM OKAa3bIBARTCH H3YYMTb (pakuuio 3epeH, UMelomHdx pasmepn or 0,25
go 0,056 mM. Dosee Menkosemucthe ¢pakiuHHd TpyaHee ROALAKTCH pas-
JIeJEHHI0 NPH TOMOINK TSDKEABIX JKMAKOCTeH. Haspanwas rpynna sepen
COREpPXHUT B cebe OONBUIMHCTBO TEX MHHEPANOB, B3 KOHWX CJaraercs noysa;
B HE# He XBaTaeT TOJAbLKO HEKOTOPbLIX BTOPHUYHBIX MMHEDANOB, COCPEXO-
TOYUBAIOIHXCH, TVIAaBHRIM 06pa3oM, B rpyniie wnosatex yactul. Hao6opor,
B KPYMHO-3€PHHUCTHLIX 3JEMEHTAX CKeJeTa MOXKET He XBaTaThb OYeHb MHO-
THX ¥ NEPBHYHBLIX MHHEPAJOB, OCOOEHHO TAKHX, KOTOpPHIE B MaTepPHHCKON
IOpoAe ObLMH B BHIE MEIKHX 3€PEeH, B BMJAE MHKPOCKOMHYECKHX BKJIO-
YyeHHH.

M3bpannyio Qpakudio MeXaHMYECKOro aHaau3a NpexJe BCero pasje-
JA910T MO YASJBHOMY Be€y, NPH MOMOLLH THKEJIbIX XUAKOCTEH, HaNHBAaEMbIX
B OOBIKHOBEHHYI) JENHUTEAbHYI0 BOPOHKY!). M3 Tsikenbix KuakocTell HaH-
Goaee ypobroi aBasercs 6pomodopm (yi. B. 2,85), NOTOMY 4TO KHAKOCTh
3Ta OecLUBeTHA, HE pA3/1araeTcds NOpY CONPUKOCHOBEHHH C MHHEpaJaMH,
JIETKO OTMBIBA€TCA OT MHHEpAJOB C [IOMOIIbI0 OeH30M1a, KOTOPLIH, B CBOIO
ouepennb, AerK0 yneryyuBaercsa. Ias uccrepoBanus GepyT O rpamm. mnoy-
BEHHOrO MOPOIUKA M, HANOJHHB JEJHTENbHYIO BOpPOHKY OpomodopMoM,
BCHIMAIOT B HEE HABECKY IIOYBBI, MEePEMEUIMBAIOT BCE CTEKJSHHOH Nanoy-
KOM, KOTOpast oOMbIBAETCH B Ty XK€ BODPOHKY OpomModOPMOM, W NPUKPHI-
BAIOT - BOPOHKY TNOKPOBHbIM cTekaoM. [locnennee uHeobxonumo, B BULY
JAeTyqectd 6pomodopma, Napel KOTOPOrO XOTS H HE NPOU3BOJAT TAKOrO
cunbHOro a¢dexrd, Kak mapol xaopodopma, OAHAKO, HE MOTYT CYHTATHCH
U BRnoJHe Oe3BpeRHLIMH.

1) Moxuno yrnorpebaste Takke npubop Harad’a u ocobenno E. Kaiser’a. Cen-
tralbl. f. Mineral. etc. 1906, 475-—477. {lpu pasgerenud Oosnee METKHX YACTHIL MOXHO NPHME-
HUTbL UeHTpodyrupoBande. TpycOBY yAanoch 3THM NYTEM H30JAHPOBAaTh H3 HJAGBATHIX Ha-
CTHLl TsHKelnble MHHEpadbl ¢ VL. BecoM 3,2.
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Yepe3 HeCKOJABKO MHHYT BCE MHHEepabl, uMmelom4e OOabLIMH YA.
Bec, yeM O6poMOdOpM, ONYCKAIOTCH B HUKHIOO YaCTb BOPOHKH H MOIyT
OblTh OCTOPOXHBIM OTKPBIBAHHEM .KPaHa NMepeBejcHbl M3 Hee B NnojcTa-
BAEHHBI CHH3Y CTAKaRYUK. B 3TOT cTaKadyuk npHOABASIOT 3aTEM HEMHOrO
6eH30.1a, B36AJTLIBAOT H CJIMBAIOT XKAAKOCTb B 60abIIYy0 OYTHLAKY, rae
cobupatorcs sBce orbpochl Opovodopma u Oensona. Cojgep:xdaMoe cTakaH-
YHKA NPOMBIBAIOT €lle HEeCKOJbKO Ppa3 - 6eH30/M10M, CNHBAaA AOCAEAHHA Ka-
MABHA pa3 8 Ty e OyTHUIKY, noka He Oyzet yaxaneH G6povModopM, nocae
yero OCTABAAIOT CTaKaHYUK B TEMJIOM MecTe [ANs HUCNapeHUs OCTATKOB
HeH3ona. -

Ha Bopouxky npuiauBaioT 3ateM no xanaaM 0€H304d, NOCTISHHO II0-
MelIBasg nanoyxol, NOKa HE HAYHET ONYCKATHCH Ha JIH ) BTOpad dpaxuuy
MHHEPANO3, KOTOPYI0 OTACISIOT H NPOMBIBAIOT, noA00H0 nepBoi. Takyid xe
Onepallni0 MOBTOPSIT €112 HecKO.1bKO Pa3, MOKd BCA B3ATas Halecka He
Oyger pasjaeneHa xa paa Gpaciuii pasaduynbiXx yA. Becos. TaxuMm nocaeno-
BATE/JbHLIM OCAMAEHHEM MOMHO NOJAYYHTh O -0 dpaxu i, npu yem nep3nle
U3 HHUX COJEPXKAT TKENbE MHHEDAAbl H CPOCTKS MOCIAELHAX C KBAPIEM,
CpeLHHE COAEPAKAT, 110 NPEUMYL(ECTBY, KBapl, YacTbIO NIATHOKAA3E], 2 B [0-
CJAEIHUX NPe001agaioT OPTOKAACTHYECKHE NONEeBHIE LIMNAaTH ¥ MHKPOKJHH,
X0Ts K #HUM OO6BIYHO TpuMemuBaetcs U kBapu. Cienosarensiio, pa3aeauThb
HaBeCKY 3THUM Cnoco60M Ha [IpPynnb, KOTOpPhE COCTONAH Obl M3 OJHOTO
Kaxoro-1u60 MHHepaJa, He yJIaeTcH, HO BAXKHO yXe OXHO TO 00CTOSTe/b-
CTBO, 4TO TAKHM NYTEM BO3MOXHO 060CO0MTh CPynny THKENBX MuUHepa-
JIOB, KOTOPHIX d4acTo ObIBAET HEMHOro B MOYBEHHBIX Maccax # KOTOpble
YCKOJIb3AI0T OT HCCaejoBaTels, ecad OH OyieT Hu3yyaTh LENHKOM BCIO
GpaKUMI0 MEXAHUYECKOTrO dHanu3a, NPUTroTOoBAAA U3 Hee WIHGH no of-
HOMY H3 CNOCO00B, npejaraeMbiX feTporpadamu iAs U3YyUEHHS DbIXJBIX
OpoJ.

Haubonbmee pasHoo6pa3de MHHEPAJOTHUYECKOTro COCTABA NpejcTa-
BJAsleT nepBas (Qpakxilis, HA3BAHHAS BHUIE THAMXMEJNBMH MUHE PAJlaMyu;
3TO pa3unooOpasue 0T4acTH NPOABAAETCHS BO BTOPOH (Dpakuud, rae e xe
TSOKe/ble MHHEpaJbl HAaXOAATCH B BHJE CPOCTKOB C KBapueM HAx noJe-
BBIMH [IT1ATAMH.

[Tepen HCCACHOBAHMEM TIpPYIIIbl TSKEJABIX MHMHEDANOB MOKHO OTXe-
JHUTh OT HHUX 1IpA NOMOIIH CHJIbHOTO NPOCTOr0 MACHUTA MArHATHBIR Xe-
Ae3dsk. Jag 3TOro nOpoiuIOK MHHEDPAa/IOB pacceila.OT TOHKUM ClIOEM Ha
JavcTe Oymard M f1PpO30AAT MarHuTOM 0 HH.KHEH NO3eDXHOCTH NHCTA He-
CKONBKO Pd3 B OJHOM M TOM € HANpPaBJAEHUH, NOKA He OTOHAYT B CTO-
POHY BCE [pUTArMBaeMble .MarguToM izepaa. OT oOCTABLWIAXCH MHHEPAJOR
HA 11eDPOXOBATOH OyMare MOKHO OTAEMHTb CHOAL, KOTOPHE, PU HAKJO-
HCHUY NUCTa OyMmarH, NPHUCTAOT K NOCACAHEMY, TOTAd KAK OCTa1bHbIE
MHHepansl ckateidarorces: OcTasmuecs MHePaabl MOTYT OBITh NOJ3EPrHYTHI
JeHCTBHIO 3JEKTPOMArHuTa, NP4 NOMOUH KOTOPOTO OTAEAS.OTCS MUHEPA. 1k,
CORepXamHe B CBOGM COCTaBe JOCTATOYHOE KOJHYecTBO xejJe3a. Hakonen,
HEKOTOpLIE MHHEPaabl MOTYT ObITh pa3leNeHbl NpH IOMOIMY APYTHX TH-
KeNLIX JKUAKOCTeH, KOTOPLIX M3BEeCTHO B HacTosulee spems Muoro. Hs
TAKOBBIX YKameM XUAKOCTbL Tyns ¢ yaeabHsiM BecoMm 3,196, HdaKOCTb
Pop6axa c yaeanbHuM Becom 3988; xkuikocTh Breon ¢ yaeabHoim
secoM o 5,0. [Teprast M3 3THX muakocred mnpexpctasaser pacrsop Hgl,
B KJ (oTHOIIeHHe BecoBBIX KoJH4ecTB coned 1:1,24);, pacTBop cryula:or
BLINAPHBAHHEM M OXJaMJAI0T, —HHIHKATOPOM CJIYXKAT TypMa/aHH, raBa-
omuit 8 370N kuakocTH. Kuakocts Cymuuma—Pop6axa npdaroro-
paserca u3 BalJ, u Hgl.. Coau O6HCTPO OTBEIHUBAWOTCH B OTHOIUEHUH
100: 130, nomeniaroTcs B K010y, XOPOLIO NEepeMellnBainTcs H obnuaanrces
20 ky6. cM. BOABI M BCE NOMEINACTCH HA HATPETYI0 3apadHee MacCHfAHYI0

K. 1. I'aunkxa TloyroneleHue 12
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Gano (1o 150—200°), npy uem copepxUMOe KoaObl MOMEUIMBAETCA (1aN04-
Koil. Korga Bce pacTsopuTcd u NPOKKNATUTCA, EPEMEIAOT pacrBop B ¢ap-
boposy0 yaWIKy # BBINAPUBAIOT A0 TEX NOp, MOKA B XKUAKOCTH He
HAYHET NJIaBaTh INHJAOT W3 3vabubaxTans. 3aTeM H4i0T XKXHAKOCTH OCTHITb,
NpH YeMm 4acTh NBOHHOH CONHM BhHINANAET U3 PACTBOpPA. 1€M He MeHee 1O
OXNAMAEHHY DACTBOP HACTOAbLKO VIJIOTHAETCH, YTO B HEM M/]1aB3ET TOMNA3.
Kunkocts 3Ty Henb3d pasbaBasTb BOLOW Ha XOJ0AY, @ TOJAbKO MPH KH-
MeHyuH, NMpHaUBas Boxy no kanasMm. Ha Xonoay, BnpoueM, MOXHO DOCTY-
natb TaK: DPHAHBATL OCTOPOXHO BOLY, YTOOBI C/I0H €e He CMEeUIHBaJCH
CO CJOEM XHWJIKOCTH, K OCTABJAATh 2aTe€M B NOKOE, NOKA HE Ccoueplurcsd
auG Gy3us. 3eDHA MHHEPANOB AOJKHBLL ObITH CyXHe.

Haxosney, wuaxkocte Breon npdrotoBasieTcs ¥3 CNiaBieHHOR cMecH
PbCi, u ZnCl,. Cvmech 050X XJAOPUCTHIX METAANOB MOMEWEAIOT B NPOGHPKY,
KOTOPYIO BEPTHKAJbHO CTAaBAT B necyaHyw OGaHio u Harpesa.or go 400° LI.
Koraa mony4yutCsi 0OAHOPOAHBIH ClLAaB, B nPoOHPLY OPOCAIOT 3epHA MUHEpA-
JIOB, [IPY Ye€M OJAHHW M3 HHMX ONYCKAIOTCA HA AHO, Apyrue naasairT. [locae
9TOro Npo6UPKY BHIHHMAIOT, HECKOAbKO OXJAX/IAI0T H IOMELLAIOT B X0J10,{HYIO
BOAY, I'Ae CnJiaB 3acTeipaeT. Toraa pasOMBAOT NPOOHUDKY H H3 HHXKHeH
YaCcTH CniaBa AO6BIBAIOT TsXe/ble MHHEDPANbl, 4 U3 BepXxHel—G6onee Nerkue.

Uz aByX nepmsbix xuaxocrei, nyreMm pasbaBaenus BOJAOH, MOXHO
NPUroTOBUTL PAA APYTHX, Pa3IMYAIOLIUXCH APYT OT APyra no yJI. Becy
JECATEIMH ¥ COTHIMH JHOJAMH €JAMHUIb. ¥ CTAHOBUB YJA. BEC KaXJOH H3
STHX XHUAKOCTEA C moMmOwbio BecoB Bectdana uny HHAUKATOPOB, yro-
TpeGARIOT X AJS ORpEJeNeHHs] YA. BECOB HCCACNYEMBIX 3€peH. 3epHo,
Kotopoe He Oyner HHM TOHYTh, HH NOAaBaTh B KAakOH-THOO MXHAKOCTH.
HMmeeT ya. Bec nocaenneit, I'lpu nomomm kuakoctd Breon moxHo npej-
BapUTEJbHO OTAEJAHTb MHHEDAJH C yIA. BeCOM, 00abmHM 3,D.

Kpome yia. BeCOB, MOXHO ONpejensiTh 1IdBKOCTh MHHEPAJbHBIX 3€-
peH ¥ H3MEHEeHHe I1BeTa npHu npokajusauuu. Jas onpejenesus nIaBKOCTH
NOMEIAT UCHLITYEMOE® 3E€DHO Ha MJIATMHOBYIO MJIACTHHKY, KOTOPYIO Ha-
KaJHBAT NAaMEHEeM nauabHOH TpyOk4. [ln1aBKkue MmuHepanel npy 3TOM
NPUOIABJASIOTCH K NaCTHHKE, HENJNAaBKHE OCTAIOTCA CBOOOAHBIMY.

[Tpy u3yyeHHH ONTHYECKHX NPH3HAKOB MHHEPAJTbHLIX 3€peH MOJ MH-
KPOCKONOM MNO0JIE3HO MPOU3BOIHTH NONYTHO M XUMHUYECKHE peakuHu (pas-
JIOXKEHHE KUCJAOTAMH, MHKpoxUMuueckue npobnl). He ocrtanasausasice Ha
METOAMKE MHKDOCKONHYECKOr0 HCCACAOBAHHA, OTChiNaeM 4H1TaTens K cne-
LHAALHBIM pykOBOAcTBaM no nerporpaddn (Zirkel, Rosenbusch,
Michel-Levy et Lacroix, Steinriede).

31eCh MBl PACCMOTPUM JIHIIb TUMHYECKHE MPU3HAKK MMHEPA/IOB, YALIE
BCEr0 BCTPrY3IOHXCS B COCTABE NMOYBEHHOrO CKeJera, UMesi B BHAY, MO
NpedMyECTBY, MOYBLI CeBEDHOH M cpelHedl gacTel CCCP a 3aTeM MOllIbl-
TaeMCsd MOAOUTH K XAPAKTEPHUCTHKE COCTaBa MOYBEHHOTO MENKO3eMa.

MuHepas b HOYBEHHOrO CKelera

Ksapu. B rpomamHom 6GonblI4HCTBE NO4YB KBApU HCPAET B COCTARE
CKeéneTa BecbMad CYL[ECTBEHHYK DOJb, €ro KOJH4Y¢CTBO MOMXKET JOCTH-
ratb 90 © 6Goaee npouenTos. Yaule BCero OB fABJACTCA B BHIE 3€peH,
TO OKaTaHHBIX, TO 0o/jee UM MeHee YTAOBATHX, & HHOMAAa H B BHAE f1a-
cT¥HOK. Decuseten uWAH OKpallleH B KEeATOBAaTble, 6ypOBATHIE ¥ KPACHO-
BATble€ 1IBeTa THAPATAMH OKUCH XENne3a, OKYTHLIBAIOUIMMH TIOBEPXHOCTb
seped. ITox MHKpDOCKONOM B TOHKHX NNACTHHKAX HAeT HEAPKHE NOJSIPH-
3anuonnble nBerta. Ilokdzatenb npenoMineHdss NOYTH pPaBeH TAKOBOMY XKe
KaHaAckoro 6aab3ama. Tsepabie, XHIKHEe H Ta3000pasHble BKJKOYEHHS
BcTpedaioress Hepeako, CoaltHOocTM HET. YaeabHbid Bee 2,651.
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[Toneswe mnatsel. M3 Hux yaumie BcTpeuaiorcs OPTOKIA3 H MH-
KDOKJIMH, PeXe M3BeCTKOBO-HATPOBBHIE NJATHOKAA3hl (N0 xpafHeli Mepe
B PYCCKHX 1043aX, JeXaIuX Ha JeJlHUKOBBX HaHocax). Oprokaas spasiercs
® BUAE 3epeH, OOnYHO MEHEE OKATAHHBIX M OKPYIJA€HHBIX. 4YeM KBEDLL.
[{BeT 3epen or macoxpacuoro apo Gesoro. [lox muxpockonom o6Hapy-
KUBZeT COAHHGCTh B BHAE npsamblx TpemuH. Ecnau nadawonawoTes ase cu-
CTeMbl TPeILHH, TO OHH o6pa3yioT Mexuy coboi npsMmoil yrona. [lonspr-
3aMOHHBIE 1BETA HU3KHE, CHHeBaTo-cepnie. CoasHas KACJAOTA NAXKE NpH
HAUpEeBAHMH He JeHCTBYeT, nnaBHkoBas KucJjora pasnaraer. [laasntes
O4eHb TPYAHO B TOHKHX OCKOJKaX.

3epHa MHKPOKJHHA NPOCTHIM T/1430M HE OTJAKYHMBl OT 3€peH OpTo-
Kna3a M OKPAaIieHbl yacTo B Te e usera. [log MUKPOCKONOM OGHAPY KH-
BAET XAPAKTEPHVIO pEIeTYATYIo CTPYKTYpPY. Peakunu Tte xe, uto B ¥y
oproknasa. HM3BeCcTkoBO-HATPOBHiE NJAATMOKNa3bl XaPaKTEPU3YIOTCH MOJH-
CUHTETHYOCKUMHK ABOHHHMKAMH. [Jonspusanrornbie UBeTa HECKOJALKO BHILE,
yem y oprok:iasa. Coasnasg KHCJAOTA pa3aaraer NpH HarpeBaHHH TEM
nerye, yeMm ©6Ooraue nAara0kia3 M3BeCTblo.

Cnwnap. U3 nocneanux yame BCErO BCTPEYAOTCS MYCKOBHT H
O6MOTHT. MyCKOBHT B BHJE GeCUBETHBIX ANACTHHOK, OONaZaloUUX SCHOM
MIaCTHHYATOH CTPYKTYpO#, 61arojnapa Xopoulo BLIPAXKEHHOH CrnidBHOCTH
no (001). Drta crpykrypa sicko HaOMI0Aa€TCs NO KPagM MJacTHHOK, 0CO-
GeHHO Nnpy NOMOUIK OKpackH (yxcHHoM. Tak Kax OHCCEKTPHCA BBIXOIHT
noytu nepnenaukyaspro (00!), To serko nosygaercss HHTePHEPEHUUOHHAA
burypa ¢ 601bIIMM YIIOM ONTHYECKHX OcCe# (manekKO OTCTOAIME APYT OT
apyra sersd runepboast). Kucaorel, 3@ HCKAIOUEHUEM NNABMKOBOH, aeH-
CTBYIOT ¢1a60. BuoTHT siBAsieTcs yallle BCEro B BUAE XeaToOypeix naa-
CTHHOK, OOHAPYXHUBAOUWUX [0 KPasM CTOJMbL XXE& XOpOoIlo CnakHOCTb, KakK
¥ MYCKOBHT. Pejko naacTuHK# OGHOTHTA HMEIOT KEJTOBATO-3eJIeHYIO0
okpacky. CHNbHO nneoxpouyes B paspesax, He mnapaanenbHbix (001); na
CNAHHBIX JUCTKAX MJEOXPOH3M NOYTH COBEPIIEHHO OTCYyTcTByeT. Heboab-
ot yron onthueckux oceih. CoassHash KHCNOTa AeHCTBYET MNPH BHICOKOM
Temneparype.

BoAbIIMHCTBO NJAACTHHOK CA0j1, 0COO0eHHO OHOTHTA, HAXOJIHMBIX
B NOYBAX, B 3HAYMTENbHOH CTENEHH YTPATWIAM yNPYrocTb, CBOHCTBEHUYIO
3TUM MHHEpanaM B CBEXEM cocTosiHuM. [lo BCel BepOATHOCTH, MH HMeeM
31€Cb YXE€ CHIbHO OOOTallleHHbIE BOJON CHIOABI (MPOMEXYTOUHEIE KHC/bIC
conu). B -

Porosue o6Manku. 3epHa HX OOBIKHOBEHHO OKDAaUI€HH B pas-
JUYHBIE OTTCHKYM 3ea€HbIX NBETOB, WHOrAad OHM nouyTH uepneole. Hacrto
HMEIOT 6oJsiee UK MmeHee scHyro ctonbuatyio dopmy. Ilpd paspasauBaHHH
3JepHa HA [IPeAMETHOM CTEK]E B Kamie BOJbl, OHO pacnajaercd Ha Mpua-
MaTHYECKHE OCKOJKH, OOHAPyXuBaiolIMe sRBCTBEHHBIH nJaeoxpousM. [lo-
caej HUH Mano 3aMeTeH B CBETJO3e/JeHHWX pPa3sHocTaX (NyYyHCThIH KaMeHb)
¥ naubonee ficen B TEMHO3eNeHBIX ¥ OypoOBaTO-3eNEHHX. YTON [OraCaHHA
uid mennme 10° uam mexay 13 u 18° Decusernwle porosbie 06MaHKH
(AaHTOOHANHT, XKEJAPUT) BCTPEHAIOTCA pexe. B rpynne taAxenslX MuHepPaios
nousbl poroseie 0O6MaHKM BooOme wurpaoT Buadyw poabs (ces. CCCP,
Fonnaugus).

ABrute. OTaudaoTcs OT POroBHIX 0OMAHOK OOJABIIMMHK YTJaMK
noracanus (3F—5H5o0). LiBeta u3MeHsiOTLS B 3aBUCHMOCTH OT XMMHYECKOrO
cocraza (OecusetHniit, 3enednldt, O6yposaTteil). [lonspuzainoHsbe NBETA
BhiIIE, YEM Yy POTOBLIX OOMAHOK, MJEOXPOM3M XK€ 3HAYHTeAbHO caadee,
Kucnotel, xak # Ha porosbie oOMaHkH, JedctByioT caabo. Berpewarorces,
no xpanHe# mepe B noysax cepepa CCCP, no3upuMoMy, 3HAYHTENbHO
pexe poroBbiXx 0OMAaHOK.
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panatsl. JIOBOABHO pacnpocTPRHCHHLIM MUHEPAIOM U3 3TOH
rpynnsl gBaserca anbMadHAud. OOLIYHO BCTpeyaercda B BuAe CBeTa0-pO30-
BBIX MpO3payublXx 3epeH. flon MUKPOCKONOM OCKOJAKH 3epeH noutu Oec-
uBeTHH. buaropaps BHCOKOMY NOKa3aTeaw [1PeIOMAEHH:, AAI0T Pe3KHi
peabedq. Hauwe Bcero u3orTponss. [locae cniasileH4As PasnararTcd consd-
HOH KUCJIOTOM.

" DnuaorT. DecuBeTHbIA HIM CBETNOXKENTHH, PEAKO XKeATslH, CBET/IO-
3eNeHBIH WM Gypbm [Tokasatens npehAomnenus BHCOKUE W N03TOMY
peabed pesxuit. [losspH3anMoHHBIE 1#€TA OyeHb ApkHe, [l1eoXpousM
'y cn1abo OKpawieHHBIX pasHOCTell moutd HezameTed. [lo JVITHHOMY MIpO-
TAXMEHHIO KD ICTANJI0B noracaer npaMo (N0 TpeliwHaM CndadHOCTH, napa-
gdeanbubim (001) yroa noracanns vame 2-—8° O GbiBaeT 6onbu1e) Co-
JHAA KHCAO0TA pasvaraeT JHIb NocJe¢ NPOKaTABAHAA.

FnayxonuT, 3eseHwe 3eDHBILIKH € arrperaTHoi IIOJIﬂpHBZlU,Heﬁ_
Berpeuen B uepuosevax Boponexckoit ry6., rie MaTepHHCKHE [TOPOJb
3aMMCTBOBA/IM CBOH COCTAB B 3HAYHMTENbLHOH Mepe OT TPETHUHBIX [TODOL.

TuTtanuTt. becuserunit go Geaoro, HHOrAa KeATOBATHIA k. ..pacHO-
BATHIH, MO O0JABIIEH 4ACTH Maa0 npo3paudsld. [1pu cseTa0i OKpacke naeo-
xpousM eznsa 3amered. [lokasatenp npenOM/ICHHA OUYCHb BHICOKHI, BCAEA-
CTBHE 4ero peibed HEOOHKHOBEHHO peskuil. Pasaaraerca CepHOH KHC/IOTOM;
pacTBop OT -nPUOABJACHUS MNEPEKUCH BOJAOPOJA CTAHOBHUTCH OpaHXKEBO-
xeateiM. [loadpasaunoHHbIle nBeTa He BhIIE, YeM y KBapua.

X71opHTH. BerpevaloTes B BHAE CBeTIO- WAH TEMHO3EJEHBIX JIH-
- CTOUKOB, nMpocseuuBaoux. [Tokazarenp NpeiOMIeHUS HEMHOI'O BhIIIE, YeM
y KaHajickoro 6anbp3ama, nouemy peabed ue peakui. [lneoxpousm nepnes-
AMKYAIPHO CHaHHBIM I[AaCTAHKAM €426, 2 NOJAAPA3dIMOHHBIE [[BETA He
RHCOKH. (OTuacTyé p2a35araloTCs XOA0AHOH KpenkoH COARHOH KHC/AOTOH
C BBIJ(E/IeHHEM CTYAEHHCTOro KpeMHesema.

Typwmanun OObIKHOBEHHO B BUAE MEJIKHX KDHUCTAIIMKOB MpPU3-
MATHYECKOA QopuMbl. llser xeawifi, Oypbit, 3enedplit, H3peaka (HHONETO-
BoId, Peskaa a6copOduus 00.KHOBEHHOUrO Jayua. [lokasarenb npenoMiaeHHs
BBICOK 4H, MOAAPHU3AL10HHbIE 13eTa uPKY. KuCaoTel HE ACHCT3YIOT.

MardeTuT 3epHa ero Jerko OTOMPAOTCA NPA [OMOULH NPOCTOIQ
sAarauta. OHW WMeoT 4vepHuill [BeT, METAaANHUecKW CUHEBATHIl Oneck
B OTpaxeHHOM cseTe. HlHoraa Bcrpeudiores xopouro o6pasoBaHHble OKTa-
aapu (KpacHo3eMH okpecTHOCTeH YakBel B 3axaskasbe). Ha psaay c marse-
TATOM BCTPEYAETCH M THTAHOMATHETUT, UYEPHLIH, MATOBBIH, 8 BHAE 3€peH.
Ot MarHeTATa JErxk0 OTJAHYdeTcs M0 yIeJbHOMY BeCy: Yy MAarHeTHTa
vienoHH# Bec 9,1-5,2, y TuTanomarsetnta—4,6—4.8. -

JTUMOHHT oﬁpdayer OXPHCTO-AKEeNATHIE, XKEATO-Oypele H 1P. arrpe-
raThi, OObIKHOBEHHO OXYyThiBAlOLMe JIPyrdHe MHUHEpPaAbHbLIE 3€DHA [TOYBH.
IedicTBHEM CONAHOH KACAOTH, OCOGEHHO MPHM HArpeBaHHM, NEePEBOJUTCH
B pactaop, npi qe.w‘OCBoﬁoxma}orc;i Te 3EPHBbIIIKH, K KOTOPHIM OH Obla
NpUMeHI2H.

Typour. Hmeer wHpOxoe pacnpocTpaHeHHWE B KPAaCHOLBETHHIX
oYBaX TPOIHMUYECKHMX M cyOTponuueckux obaacreis (8 CCCP B xpacHo-
3emax Yaxeel). HekoTopoiMu uccnenosarensMu omin604YHO NPHHUMANCA 3a
kpacHu#t >xenesnax. Mveer kpacuwmil uset H, n0A06HO NMMOHHUTY, OKYThI-
BaeT M IIPOHHKAELT 3€PHA M ArrperaTel JAPYrux Muuepaqaos. Jlerxko pa-
CTBOPSETCHA B COJAHOH KHCJIOTE. '

Jlpyrue ruapathl OKMCH XKeje3a (FeTHT, KCAHTOCHIEePHT) BCTPeyaloTcs
pexe.

Pytua [lonagaeTcd B BUAE MeAKUX CBETA0XKEJATHX KPHCTAAJIOB,
OGHIYHO NPOAOJFOBATON, HHOr L4 034dabHON GopMbl. [lokasaTteab npeaom.e-
HHS OuYeHb BBICOK, NOuYeMy peabed upesblyanHO pe3xkuit. J[Bynpenomaenue
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HACTOJNBKO BEAMKO, YTO AAXKe B MeJbyaliIux KPHCTAAAaX NOABAAIOTCA UBeTa
BBICHIMX TOPAAKOB (CHMHeBATO-cTanbRO-cephit). [loracawr napaanennro
ANMHHOMY pasMepy. [Kxoraa asasercs B MOYBAX B BHAE KOJEHYATHIX
JIBOUHHKOB.

AnartuT. Berpeuaercss B BHAe OecCHUBETHBIX 3€peH, HO HHOTAZ H
' QKpalJEHHBIX B KeJATOBATLIE H OypoBaTele OTTeHKH. B OkpameHubX pas-
HOCTAX €CHHIM naeoxpousm. A6Gcopduug OGojee 3HAuUWTENbHAR I He-
OOGLIKHOBEHHOTI' 0 Jy4a, 4eM 11 OOBIKHOBEHHOTO (0TaHYde QT TYyPMAJTHHA).
JBynpeaomaenre 1e60/bmoe, IOYEMY MOAAPH3ANHOHHBIE [13€TA HE BBICOKH.
PacTBopseTca B KHCA0TdX M B PacTROpe MOJAUOACHOBHIH aMMOHHMIT A2eT
HeATHH Ocalox.

Kaneuur. [lokadarenp npesomnedus He BeAHK U penbed B KaHAA-
CKOM Oajn3aMe He ocCO06eHHO pesox. [[BynpejoMieHde 3HAYUTEABHO WK
MONAPH3ANUOHHBIE 113€Ta ApPKH. B COnsaHO# KHUCAOTE HAa XOA0LYy pacTBO-
pseTcsl ¢ BbLIEJHeHHEM Yraexucaorel. He menser usera npd KpaTkospe-
MEHHOM KHMAYEHHH [OPOUIKA ero ¢ pacTBOPOM a30THOKHCJAOr0 K00aabTa,
B OTJIUYHE OT APArOHATA, KOTOpHIt npy 3TUX YCJAOBHAX [IPUHUM2ET CHHE-
BaTO-QHONETOBYIO OKDACKY.

HJoaomur. [lo onruueckuM npu3HAKAM CXOUEH C KaJIhU;HTOM, HO
Tpyanee pacteopaerca B xonoanoit HClL CMmech YKCYCHOH KHCAOTH H
¢ochOPHOKHCAOIO dMMOHHST L€WCTBYeT C BBILEJEHHEM YIVIEKUCJAOTbl, HO
BCKOpPE peakUMH Mpexpamdercs, u60 HA NOBEPXHOCTH QOp&a3yerca NJCHKa
AMMHMAYHO-MArHE3KaABHOH COJH. _

Elle pexe nepeuydcaeHHBIX MHHEPAJNOB BCTPRHAKTCA LKPKOH, AHATas3,
Ta1bK, CEPUeHTHH, AMACMOp, JAHCTEH, CTaBPOJHT (HOCAeXHMA B 10YBax
cesepro#t yacty CCCP ne penok).

BOAbWKACTBO YKA38HHLIX MHUHEPAJOB, 328 MCK/AKUEHWEM KBApUd H
noJeBblX LINATOB, OCeaaeT B O6poModepMe B MEPBLIX ke (PpsKUHAX.

Eciu KenarenpHo u3yudTb XMMMYECKUH COCTAB NnOY3000pE3yIOIIMX
MWUHEDAJIOB, 4 3TO BCEI'Aa HHTEPecHO 00 OTHOWEHHW K HaulboJee pdcnpo-
CTPAHEHHBIM MHUHEpAaaM, KaKOBbl I10/IEBble IINATH, pPOroBEE OOMZHKH,
CAIOAbI, TPAHATHI, NPHXOAUTCA HMeTh J1esJ0 C OOJbIUMMU KOJAHYHECTBAMM
nmouB. Kak BHAHO U3 IPHBOAMMBIX HHXKE JAHHBIX, OTHOCAIIMXCA K NOYBAM
[Tcko3ckOH ry6., TAXKEJIBX MHHEPAJO3 B MOYBAX COAEDHKHTCA B CpPELHEM
okos0 1%/, (oroBapusaemcsi, YTO TAKOe COAEPXKaHWe OOBIYHO JAS TOuB
cesepuoii yactu CCCP, jexanux Ha JeJIHHKOBHX HAHOCAX, H MOXeT
Pe3KO M3MEHATbCA B APYruX MecTax, & 0COOeHHO B DOYBaX, NOAYYAW-
IMXCA HELOCPEACTBEHHO M3 KPHCTANJIHYECKHX NOPOM), NPH 4eM IVIABHYK
pOJsib UCPAIOT POroBble OOMAHKH, rpAdHATBHl M OTyacTd ciaoabl. M3 ckasay-
110r0 SCHO, YTO HyXuo ynorpebutn or 200 x0 300 rpaMm nousbl, 4TOOHI
HaOpaTh A5 AHANH3A JOCTATOYHOE KOMHUYECTBO THAXKEABIX MHHEpPanoB. I[ns
noayueHusa TpeGyeMblX KOJMYEITB 110JIeBBIX WNATOB [IOYBLI HYXHO MHOTO
MEHbIIE, TAK KAaK MOJEBHIX IINATOB B HALIMX I[109BaX A0BOJbLHO MHOIO,

O6paTtumca K PACCMOTPEHHUIO NMeTPOrpadMuyeckoro anaaud3a HECKOJb-
KUX [ICKOBCKHX N0YB (CM. Tabauum).

[Tpuse/ieHHbIe UM@PB! ACHO MOKA3bLIBAIOT, YTO TAMENBIX MHHEDANOB
B COCTasze [IOYBEHHOro CKeJdeTa CONePXKHUTCA HeMHOro. EnuHCTBeHHBIM
HCKIIOUeHHeM fABJageTcsa nousa Ne 2, kOTOpas okasanace 60raTton rnpe-
MUMYILECTBEHHO THADPATAMH OKHCH XKeJsesa.

Uro kacaerca ksapiua, 10 ewe Jlaypepom u Banwadpde 6b0
OTMEYeHO, YyTO KOJHYECTBO €ro mnOBLILZeTCHd MO MEPEe YMEHbIICHUS paa-
MEpOB YacTHi. O XKe BmocaencTBuu ObIIO YKa3aHo H 3a606anomM. [lo-
BHAMMOMY, OJHAKO, 3TO 060o0medue TpeOyeT M3BECTHOH HONpPABKH B TOM
CMBICE, YTO YBEJHYEHMEe KOJMYeCTBa KBapua Hal/AI0AaeTCd TOAbKO JO
OlpenesNeHHOro pasmepa 3eped, nouaumomy, A0 0,05, a uHOrma, MOXeT
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oute, Mexay 0,25 u 0,05 (cM. HHxenpHUBOAMMbIE TAOMMUB, a TaKXKe JBa
anasu3a Tpycosa). CpelH 3epeH MeHbUIETO Pa3MepPa KOJUMYECTBO KBapua
BHOBb IIOHHXAeTCsl, 0 ueM yxe Obl1a peyb B rJad3e O BbIBEeTPUBAHHUH, [PH
o6cyxaeHud pe3dyapratoB pabor [uabrepa u IllioTue (cm. crp. 99).

1. 2. 3. 4. 5. 6.
] ; 1 . Y]
. . 7K 2 o § 3.
HasBaune HoyB H pasMep o B o 8 3] ) .5(5 = o
25 JEN ) = o 2 = 32
= G =3 g2 Eo o oo
3epeH GEEJE R a.g &.z = Eo o o 8,
=y &, =& 8g @gi&3 gSE
~ T = o' X o Y=o eE =
Ne 1. Cyuneco
2MM. . . . ... .. 1,31 2,85 70,17 12,93 9,43 —
T MM . .. L 0,51 1,53 717,69 10,25 6,92 1,29
05MM. . . . .. . 085 0,61 8527 7.83 4,90 0,71
0,250 MM, . . . . . . . 1,16 077 78,94 8,98 5,68 1,55
Cpemee . . . . . . 0,96 1,44 78,01 10,00 6,73 0,9
Ne 2. Jlerkuit cyraus.
2—lwm. . L. L. . 854 34,0615 56,41 _ —_ -
1—-05 MM, . . . . .. 0,77 230 85,38 — 61 —
0,5025mm. . . . . . 4,35 15,83 80,15 — h,79 —
Cpeanee . . . . . . 4,62 17,58 73,98 — — -
Ne 3. T'auHHMCTO-rpaBebHAA
necok
2—1l Mmoo . . L L L0 1,91 3.35 56,93 23,92 13,40 1,43
‘1-05wM. . . . ... 0,34 1,04 67,70 18,05 12,84 —
056—0,25 MM, . . . . . 6,394 1,37 95,36 — 2,26 -
Cpegnee . . . . . . 0,88 1,92 73,33 13,99 9,5 0,18
N 4. CyrauHo-cynech
2 -1wMM.. . . .. * 0,7 4,16 76,38 12,5 — 5,55
1--05 MM. . . . . . . 227 340 80,68 11,36 — 3,40
0,5-0,25 MM. . . . . . 0,735 294 82.14 10,50 - 147
Cpeanee . . . . .. 1,235 3,9 79,73 11,15 — 3,47
Ne 5. Jlerkuét cyraMaox
2—1 MM, . . . .. L. 1,40 3,73 69,15 26,16 — —
P-05 MM . . .. .. 064 1,92 74,35 18,05 —_ —
00-025 mMm. . . . . . 0,99 0.82 86,40 11,27 — —
0,25—0,05 mm. . . . 005 0,326 86,27 10,15 — 0326
Cpegnee . . . . . . . 0,92 1,70 79,04 16,48 — 0,081
Ne 6. Cpeanuit cyrauHok
2—-1mMM.. . ... .. 1,10 6,54 70,0 22,83 — —
1-05 mm. . . . .., 1,11 1,92 81.11 16,66 —_ —
05-025 mm. . . . . . 1,14 1,51 81,06 1700 — -
Cpeanee . . . . . . . 1,22 3,32 77,39 18,81 — —_
Ne 7. Tawmensi#t cyransok
21 MM . . . . .. 0,26° 5,98 69,82 23,93 — —
1—0,5 MM, . . . . . . 0861 436 74,03 20,96 — —

Bce npuseaesnble npasnbie OTHOCATCS K MOYBAM MOJA30JHCTOrO
Tuna. Jas uepaosema Psasancxolt ryb6. mb pacnoaaraeM CaAeAYIOLIAM
anaiau3om Tpycosa.

. Kgapues. [To- boxaee aerxkue
N Taxeaple MuHEpannl Fp. aeBOUIT.  MAHeD,
yx. B.>32 32279 2,79--2,67 267—2,6 2,6-25 25-24 < 24,
l'op. A 2,66 0,97 0,97 90,18 1,7 0,36
R 025 ’ ' ' g "
[op. C. . : 0,32 0,9 3.6 89,56 3,78 003
Fop. A. . . . . 3,89 96,11
op 0,05—001  ——
lop. C.. . . . 5,42 0,24 94,34
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Taxensie MUHEpa/asl, COTMacHO BhBoAaM 3ab66auna, TakkKe yBeaH-
YHBAWOTCA B KOJMYECTBE, M0 MEPE YMEHbIICHUA pPa3vepoB 3epHa; 3TO 3a-
KJIOUEHHE BIIOJIHE BEPOATHO HA OCHOBRHHMM BCErO TOrO, YTO HAM H3BEeCTHO
O npoueccax BbIBETPHBAHHA,

Poreabp pon PaapbkenmTedH U llluedipnepxO6H u3yvanu
neTporpadAyeckuit XapakTep NIOHHBIX MECKOB B OKPECTHOCTAX J6epcBadibie
C KOJWYECTBEHHOH CTOPOHB, a TaKKe IBITA14Ch BHISCHHTb BOMpPOC, Ha-
CKOJIbKO MUHEPAIb BEDXHAX MOYBEHHBIX FOPH3OHTOB GOJIbIIE BLH 3ETPUIIHCH,
YeM MHHEPaabl MaTeDAHCKOH nopoas. Pedyabrathl HCCJle,Zl,OBaHHH cCBeAeHbl
B Tabadue Ha cTpad. 184.

M3 rabauub MOXHO yCMOTpeTb, YTO HAMGOJABIIEMY BHIBETPWBAHHIO
I0ABEPr/MCh H3BECTKOBBIE aMIOMOCH/IMKATH, MEHbUIEMY — KaJAHiHbE H
MarfesuasbHbie.

YToOul 3aXOHY4Tb C COCTABOM MOYBEHHOrO CKEJETa, YKaXeM elle Ha
OJNHO WHTepecHoe HA6JOqeHde, XOTA W HE OTHOCAUleecs K MOUBaM, HO
HMelollee 3HauYeHue H JMis nousosena. Mccnexosauue lllpenepom pau-
Aep-KoabKOM TOANAHACKHX NECKOB MPABEJNO €ro, MeXAy NpOuuM,
'K CACIYIOULIM BbIBOLAM: B JIEHMKOBBIX MNECKax Cpeid TCPynnbl TSHKEAbX
MHHEpaJoB porosas o6MaHka npeobnajaeT Haj rpaHaTtaMd, a B Meckax
AMNI0BUANbHBIX HaOMIOAaeTCd 0OpaTHOE OTHOLIEHHE.

CocTaB NOYBEHHOro MeJko3ema

Munepanorpueckuif €coCTaB [MOYBEHHOTO MeJKO3eMa npencTaBiasfer
6OIbLION HHTEPeC, TaK KaK B HEM COCPEeAOTOUHBAKTCA NPEHMYLIECTBEHHO
# HOBOOOpPa30BaHHA, M OCTATKH BLIBETPUBAHHA, T. €. TQ, YTO COCTABAAET
MacCcy BTODHYHBIX MHHEpanoB nousel. K coxaseunuio, MOuBeHHEIA U OYEHD
MaJ0 [0L13eTCHd MHKDOCKOIIHYECKOMY W3Y4E€HHIO, M M30/MMpPOBaTh U3 HEro
BO3MOXXHO MHOTA4 J4lIb TOJABKO TSKE/Able MUHEpPaJsl ¢ [OMOILbIO EHTPO-
¢yruposanuss. B 3TOM Hse COCPENOTOYHBACTCA M 3HAUUTENABHOE KOJH-
YeCTBO TyMyCa, KOTOPHI# MOXET ObiTh YAd4/1€H OKOHYATEJbHO TOMbKO My-
TeM NPOKaNUBaHHA, T. €. OnepanuH, KOTOpas CHJAbHO H3MEHSeT MHOrHe
MMHEPANBL.

CocTaBuTe HEKOTOPOE INpPeiCTABACHHE O COCTaBe IIOYBEHHOrO una
MOXHO, I1asHbiM 00pasoM, C NOMOLIbI0 XHMHYECKOTO HcCaefOoBaHud, KO-
TOpPOE MPUBOJAMT K yO@XIEHHIO, UTO B MacCe KJa, Ha pPANY C BTOPAYHLIMU
06pa30BaHUSIMH, KAKOBLIMM ABIAIOTCA THJAPATH OKMCHM Kese3d, OKHCABL
Maprafia, ruaparbl OKHCH aliOMAHHA, MOKeT ObITb HEKOTOpble MarHe-
3Ha/IbHbIE AMIOMOCH/IMKATH], BEINECTBA TYMYCa M Ip., CYIWECTBY(OT Elle H
Meabyafilliie YdaCTHHYKA NEPBHYHBIX MHHEpPAN0OB WJAM, N0 KpalHed Mepe,
MPOMEXYTOUYHLIX MPOAYKTOB pacnaja.

Kak uameHseTcd XuMHyeCKHE COCTAB HJOBATBIX 4acTHI [0 Mepe
YMEHBUICHHS MX XUAMETPa, BHJAHO M3 HHXKENpHUBEACHHHX NaHHuXx 1y Xx-
Hepa'), OTHOCAIMMXCA K noyse HA TpeTHuHoH rauue (IJ U nouse Ha
necce (II). K xakomy Tuny nous3oo0paso3aHUsl OTHOCATCA 3TH MNOUBLL, B
TOYHOCT# HEU3BECTHO, HO HYXHO AYMaTh, YTO K nog3oanctoMy. M3 ana-
ausos [lyxgepa sAcHO, YTO N0 Mepe YMEHbIUEHHA Pa3MepoB HJOBATHIX
YacTHL, NOCAeAHKE JOBONBHO pes3ko OelHEeT KpeMmMHe3emMoM H He MeHee
pe3xo oborauamnTes T'yMycoM, NOJAYTOPHLIMH OKHCJAAMH W OKWCJaMH Map-
raiga. KoauuecTso OCHOBaHMH HECKOJBKO, 2 HMHOrJa W 3aMEeTHO NOHH-
¥derca. Bo BTOpPOH nouBe M3BECTb B 3HAYMUTEJNLHOH Mepe NPUCYTCTBYET
B BUJIE YrJEKAJAbLHEBOH COJH.

1) Mo ToMy xe Bompocy cM, Takke Pyasumackut. HMas. Mock. C.-Xos. Hucr,
1. IX, 1903 # W oaumnacknit. Kypn. On, Arp. 1908, ku. 2,
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Si0, ALO, Fe, O, Mn, 0, Ca0 MgO K,0 Na,O P,0O; 'ymyc Cymma
0,01 8751 1,63 249 cr. 039 4,14 235 0,03 0,i1 99,25
0,006 72,08 1520 5,14 070 , 142 102 229 008 148 9941
00013 £322 2048 895 110 0,01 1,08 6,12 201 008 200 9308
10,0015 51,05 27,76 12,350 3,65 cx 015 0,01 11 0,19 332 998l
0,01 a5 128 377 1,54 1,23 241 0,81 325 015 0,11 98,00
L0,006 63,95 1420 198 1,88 6,28 2,08 070 305 012 076 9800
0,0015 5940 1941 G686 194 4,09 145 067 3,02 017 089 97,83
</0,0015 50,23 2997 985 299 339 1,1v 0,56 248 003 197 102,16
M3 npanneix Jlaydepa u Banma(p(pe Mbi BiIPa3e 3aKAl04YUTh,
YTO CPEJAM MJOBATHIX Y&CTHI[ NOUYBH HAXOAATCA M IIeP3UYHBIE MHHEPAJH.
JTH MCCIAeNOBATEAH aHAMH3UPOBAAH HJ JENHUKOBOIO Mepreis M adreu
MPUIOTOBJAJM H3 3TOTO MMd COJASHOKHC/IYIO BHITAKKY. Peay/braTel noJy-
UUIHCh CAeAYyiou4e: :

<L

Banos. cocras Brrtanka
ALO, . . . . ... ... 1661, 1,609/,
Fe,O, . . . .. ... .. 638YH 0,75
KO . ... ... ... . 338 0,08
NaQO._.........938 i
MgO . . N 19 B 0.48

Jru Lmqubx JA10T BO3MOXKHOCTb 3aKJKYHTH, YTO LICJAOYH M LIEI0U-
HBE 3€MIM HAXOANTCA B MJIE B TPYAHO pacTBOpHMOM cocrosinuu. Copep-
XKaHHe Kejesa NPeHMYUIeCTBEHHO B BHJE 32KHCH M caabas ero pacTBo-
PUMOCTb TOXE T[OBOPAT B MOAb3y MPACYTCTBHSl MEPIMYHBIX MHHEPAIO0B
(rpaHaTs, porosbie OOMaRKH, 8BIUTHl K 0p.).

, Mn pacnosaraeMm W ADYrMMH A3HHBIMH, [103BOJSIOMHMH CAEJATh
aHaJIOTHYHBIE BLIBOAL. FI3BECTHO, Hanpumep, uUTO, nOciIe NpesBapHTEeNb-
HOro, jaaxe csaaboro, NPOKaJMBAaHUS, TPAH4Tel H pOroBhle OOMaHKH, B
CLIPOM BHAE HE pasaaramoyiecd CONAHOM KHCJAOTOH, Jerko ycTynaior
AEeHCTBHIO 3TOro peakTtuBd. ll33ecTHO Takke, YTO KAaOJAMHHUT, NOCAE CJaa-
6oro 1POKaJAWBAHMSA, JErKO DAaCTBOPSeTcd B KPENKOM pacTBOpe eNKOH
menoun (3emsitTuenckHH). CnenoBarensbHO, ecid caab0 NPOKAJNEHHbIH
. MOYBEHHBIH HJ NOABEPrHYTH NOCARAQBATEALHO AEHCTBUIO PACT30POB €AKOro
KaJaH U COJSHOK KHCAOTh, TO MOXHO BEITHHYTb M3 HEro BCK XHMHUECKYIO
IIHHY, BCE OKHCJABLL XE/e33a M rMIMHO3eMa, d& TaKXe W XKeJAe3UCTO-Marxe-
3uasbHBe CUJAMKATH (HAH, 110 kpafineirt Mepe, 3HAYUTEALHYK HX 4aCTb).
B ocratke oT 3THX 06paboOTOK JOMKHBI MOAYYUTHCHA KBapi, MYCKOBHT,
OPTOK/143 M TAKHE MUHEDaabl, H2 KOTOPHE O3HAYEHHBIE pPeaKIW3bl COBCEM
He aeHcTBYIOT (pyTHa, TypMandH, uupkoH u np.)?). [lo xoauuectBy 3TOro
OCTATKA MOXHO CYJHMTb O TOM, KAKyl0 POJb NEePBHYHbIE MHHEPaAbl MTPaOT
B COCTdBe MOYBEHHOIO WJa, K2K M Boolme HJd MHOTMX raud. [lasa cy-
KaeHuss 06 3TOM BONPOCe MbBl pacnogaraeM CACAYIOIHMHA A2HHBIMH.

[Ipu oOpaboTke BechbMa nNNACTHYHOH KPACHOH JAEBOHCKOH TI'JIHHBI
yKa3aHHbIM CNOCOO0OM nojayuuiaoce 45,28%0 coBeplueHHO 6ea0ro OcCTarka,
COLEPKABIUCTQ KANHWHBIE aJIOMOCH/IHKATH (OPTOKJ/IA3, MyCKOBHT), d TAKXKeE
pyTWa ¥ Typmanud. Taxkasa xe o6paloTKa HJIA M3 DOYBEHHBIX TOPH3OHTOB
BaayHHOH raudbl  (dactuos 0,01 -— 0,006 Mm.) [lckosckoi ry6eprHi
yana 37,609, 6enoro ocratka npubau3uTeanLHO 7TOro ke coctaBa. Hako-
Hell, MCCARROBAHME [0 TOMY Xe crnocofy uwactun meabue 0,000 mm. gua-
MeTpOM jaaao 11,8%%0 ocrarka. Bce 3TH JaHHbIE JOCTATOYHO ACHO TOBO-
DAT B 1101b3y MPHCYTCTBUSE CPEAM HAOBATBLIX YACTHL [1QYBbl PA3AHUHDLIX
NePBUYHHIX MHHEPAJOB.

l) Fe Haxdx‘url—'rcn, rnasuuiM 06pasoM, B BUAC 33KKCH.
2y O pyTtHae H uMpkone B rawsHax cM. Teall. Neues Jahrb. f. Mineral. 1889, 1] 442
(pedpep.). Hutchings. Geolog. Magaz. (3), 8 1891 Mak Mahon. lbidem.
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Cuuraem HeoOXOIHMBIM OrFOBOPHTHCH, YTQ B TpYMNy ,NepBHYHBIX
MUHEPANOB" MBI 31€Ch OTHOCAM H T€ I[POMEXKYTOYHBIE KHUCALIE COJIH, KO-
TOPbLIE MOJAYYAKTCA. NPH BLIBETPUIAHHH CHJAMKATOB M dJIOMOCH/IMKATOB.
Taxk kak NpH npeBpalleHHY B KHACJABIE COJH CHJAMKATH M AJIOMOCHAMKATH
pa3apolagoTca B TO XXe BpPeMsd MEXaHAYeckHd, o0pasysa WHOrAa TOHYaklue
HEJAeAUMble, B UeM Mbl HEOJQHOKPATHO YOeXJaauch NPH H3YUEHHH BHBE-
TPHBAHUA CAI01, ABTHTOB W LEOJIMTOB, TO TPyAHO COMHEBATLCA B TOM, UTO
3BHAYUTEJbHAA Y4CTb TAKHMX KHCJABIX COJEH ponajser HWMEHHO B rpynny
MJIOB4THIX YACTHLI.
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FTABA IV

XHMHYECKHIH cocCTaB Mo4YB

HccnenoBanue XUMUYECKOro COCTdB2 MOY3 MOXET [peciaeioBarb
pasauuHbIE UeIH: 1) KOMOMHHDYSI XdMHYeCKHH aHAIH3 C MUHEpAJIOr HIECKHM,
BO3MOKHO MOAYYHTb yKa3aHdsd Hd COCTaB MHHEpaJoB, CJAaralomux MOYBY;
2) u3yyasi XMMHYECKHH COCTa3 W CBOHCTBA DPA3IHYHBLIX TOPH30HTOB MOY-
BEHHOIO pa3pe3a, MOKHO CYAMTh O XapaxTepe H HanpasJjeHdH Ipouecca
noyBoo6pa30BaARMUA, T. €. PA3 bACHUTH F€HE3UC TOr0 HJIH WHOrO NOYBEHHOTQ
THNA, W, HAKOHEll, 3) uCcaenyss XUMMUECKHH COCTas nouB, MOXHO CnOcob-
CTBOBATb BHIACHEHHIO MCTOPAM PA3/JMUYHBIX 3JEeMEHTOB B 3eMHOH Kope.

[louBosensl, B rpoManHoM OOJLUIHHCTBE CJyuaeB, 3aHMMAJUCh JHIIb
BTOpPOH W3 MepeudcaeHHbIX 33134, W 3TO MOHATHO, TAK KaKk ¢ TOro Bpe-
MEHH, KOTrJa CLEeJAanoCh SICHBIM, YTO MpPJUEcCH MOYBOOSpPasOBAHHA NpPO-
TEKAT Pas/JHYHO HpP4 DPA3NUUYHLIX BHEUIHUX YCJAOBMAX, MbICAb HKCCARAO-
pareneil OblAa HANpPaBAEHA HA TO, 4YTOOB YCTAHOBUTB PAa3JHYHE 3THUX
MPOUECCOB B Pa3JuyHbIX MOYBEHHBIX THiax. Ho camo coboil pasymeercs,
4gTO M ABYX JADYrHX 3aJay He caejayeT 3a0blBaTh, HA YTO yxe€ abpaman
BHMMaHdie 1ou3oBel0B axkaj. BepHnazckuit. llo ero Muenuio, B noysax,
kpove P, Ti, C u N, 10/M:KHO yBeniWYHBATHCA, 110 CPABHEHWIO C TOFHBIMH
nopoaamy, coaepxande Mn, V, F, nosuaumomy Li, Zr, U u Th. On o6pa-
LlaeT TaKXKe BHUMaHHe HA HeoOXOAMMOCTb HCKaTh B nousax Rb, Tak kak
NOCAeAHUHA BXOJHT B COCTAB M0Je3bIX INATOB M CJAKJ, HAHJEH B COCTase
MOPCKOH ¥ 03€pHOM BOJH, HAXOJLATCA, HAKOHELL, B 30/1€¢ PACTEHHH, 0COOEHHO
cgexabl, Ha paay ¢ 9T¥M OH CTaBUT BONPOC H O LIe3HH, TaAJHU.

B nuTepatype uMeOTCS HEKOTODHIE YKA3aHUA U HA JADPYTHE 3JEMEHTHI,
OOLIYHO He Ofnpejne/aeMble NMOYBEHHBIM dHANHM30M, a KMesHO Ba, As. Tak,
HanpuMep, nNo aadabiMm Failyer'a BQ BCex HCCAGNOBAHHBIX MM IOYBAX
(50 o6pa3uoB) oxasancd OapHHd, MAKCUMAJIbHOE COJEpXKaHHE KOTOPOro
aocrdraao 0,11%. Headden u I'pynHep rosopiT 0 HaxOXAEHHH
MbIllIbSKA B NoyBax. [To AaHHbIM nocaeiHero, 8 nousax Pelixenbepra B Cune-
sund onpeaeasaock ot 0,026 no 1,426°%0 MblIIIbAKA B BEPXHHX FOPH3OHTAX.
[To mepe yrayGaenus, KOAMYeCTBO MBIWIbAKA nazano. [loBuaumomy, H
MBIUIBAK, TaM, IJI€ OH HaXOAMTCA B COCTABE 3eMHOH KOpbI, cnoco6eH HaKo-
NASTbCId B FOPH3OHTAX BHIBETPHBAHUA.

B 1921 r. akan. BepHaackum caenaHa CBOAKA THTEPATYPHBIX JdHHbIX,
YKa3blBAKILAX HA HAXOKJEHdAE B MOYBaxX LEA0ro pana XUMUYECKHX 3Je-
MEHTOB, KPOMEe TeX, KOTOpsle OObIYHO ONpeAeasauch WaGJOHHHMH XHMU-
JeCKHMY aHAnu3aMH. DTH 37AeMEHTHl CjiejyIolHe:

Cepe6po—noBuauMoMy, LIHPOKO PACIPOCTPaHEHO B OpPraHH3Max.
PopxramMe poM HAHJIEHO B TAUHAX.

30/10TO0—KOHCTATHPOBAHO B XXHBOM BeUIECTBE CTapnLIMH pabOoTaMH.

b 0 p—1HpoKo pacnpoCTpaned BO BCeX TOPHBIX I[10POAaX, BO BCex
PACTeHHAX H, MOBHIMMOMY, XKHUBOTHHIX. Halinen Oul1 B nousax BO Bcex
cayyadx, KOraa €ro HCKaau.
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BucMmyT 00BIYHO HAXOJMTCS B H3BECTHAKAX; MOXeT ObITh M B OYBax. -
- bpowm Bcrpeuaercs BO BCEeX PACTEHHAX M IKHBOTHBHIX; HeOOXOIUMO
JIo/KeH OblTh M B NOYBAX.
Hopn nasHo 6bin ykasaH B NOUBax.
JIMTHH HAXOAHTCA B KAMJION MOURE, B KOTOPOH CHeKTPOCKONHYeC K

“& eKancs.

KoGanbT Hepegoxk B pacTeHusx; B rauHax ykazan Popxram-
MEpPOM.

Huxkenab WHUPOKO pACHPOCTPAHEH B pPacTeHusx; A0JKeH OHTb
1 B nouse.

XpoMm oOblYeH B paCTeHHAX.

CsuHel HalJeH B PACTEHHSX M BO BCAKOW OPHPOAHOH ymexucnon
K3BECTH.

Cesen Haxonurcs B OpraHU3Max, MOPCKOH IDH3H H OCAAUYHBIX
NOPOAAX.

On0B0 OOHYHO HAXOAWTCA B PACTEHUSIX M HCTOYHHMKAX.

Bawanui BCTpeyaercs B OKHBOTHBIX OPraHU3Max, pPaCTEHUAX,
I'/THHAX.
4 IITuHK ¥ Meab, Kak yxe OTMEYAJOCh B [IJ1ane O TyMmMyce, Haxo-
ISITCSL BO BCEX DACTEHHMAX U KHBOTHBIX, '

Bepuanckui cudraer, xpoMe TOrO, BO3MOXHBIM HAXOXKAEHHE B
NOuYBax U EePHS M rPynnbl 3JEMEHTOB PEAKHX 3e€MeJlb.

POOGHH30H U COTPYNHHKH OTKPBLIH B aMEPUKAHCKHX [OYBaX CJe-
AYIOULYE SREMEHTHI: .

Cr—ot caenos g0 0025%.. Li—caenpt

Va— , 0,01 ., 0,08 Rb—ot ca. x0 0,062
Zr— , 0603 , 0,08 Ti— , 0,4 ., 1,569
Br— , 0,004 , 036 Mo—B aByx o6pa3uax.
Sr—- , 0,01 ., 0,11 Cs—B 0jJHOM N

Ni, Co, Cu—Bclony, rjae HCKAAHUCH, B HHUTOXKHBIX KOJHYECTR2X.

Pem\ue seMan---0,01—0,08

IItefiuxkénur gawea Li B 19 nouBax B KOJHUECTBE 0001 —0,01%/-
B noxanouse —0,002—0,004"/,.
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I'JIABA V
dusnuecke CBOICTBA NOYB

YieabHs il BeC. Y. BeC NoYBH fAABIARTCA NPH3HAKOM, AAKOIMUM
AQ HEKOTOPOH CTENEHH YKA3aHUE HA COCTas €€ [IepBHYHLIX MHUHEPAIQ:.
STH UOCAenHHe, KaK Mbl BUJieny, J0BOJbHO Da3HO0ODA3Hbl, H YX. BEC HX
HeonuHakoB. J[i19 Hauboaee PacnpoCTPaHeHHbPIX MUHEPAN0B ONPeNeIAIOTCH
CIRAYIOIIMEe BEJIHUYHHbI:

Keapu . . - . . . . . .. 2,65

Oprokaaz . . . . . . . . .204-257
MTrarpoknazm . . . . . . ,2,67—-2,74
Kaoanuut CL e ... 26—263

Taxk xax npeobAANAOUUM 37eMEHTOM 60NbUIHHCTBA NOYBEHHBIX MacC
YMEDEHHBIX IKUPOT ABAACTCA KBAPL, K KOTOPOMY HHOCZ2 B 3dMETHLIX KO-
JHUYECTBAX NPHUMEILIMBAIOTCA [OJeBBIE IMMNaThl, TO MOXHO O6bLA0 AYyMaTb,
4TO yj. Beca 60abLIMHCTBA n0uB 6yayT koxebaTncs oxoao 2,6. Ho nousa
COCTOHMT He TOJbKO H3 MHHEDAJBHBIX, @ U M3 OPraHH4YeCKUX U OPreéHOMH-
Hepa/JbHHX BellecTR, YA. BeC KoTopuix He npesoiuaer 1,4. CieposaTtensHo,
yJi. BECa TI'YMyCOBbIX TOPH30OH10B MOYBBL €CAX TyMyca MHOTO, JLOJXKHBL
HMETh MeHblUAe BeAIWUHHL. B rmoysax, 60raThlX ryMycOM, €ro npycyTcride
KOMIIEHCHDYETCA TPYINOH TaxeAblX MHHEpaJaOs, yA. Beca KOTOphX He-
peaKo BHIUE 3, a MHOTAA W 4:

MyckoBut . . . . . . . . . 27630
Banotnr . . . . . . . . .. 2731
Poror. o6m. 11 aBcutHl . . . 29-34
Fpagatr . . . . . . . . .3156—-43
JamoEMT . . . . . . . . . 35--395
Typpur . . . . . . . . . .394-374

3HayHTeIbHAA MPHMECh 3THX H HEKOTOPHX APYrHX MHHEDAJNUB (MArHe-
THT, H3CPHH, HILMEHHMT) MOXKET OTO3BATHCA MHOTAA N0BOJLHO CYIIECTBEHHO
Ha YIEeJbHOM BecCe [O4YBBL

[TpuBeseM HECKOJIbKO LHGPOBLIX A2HHBIX, OTHOCALLAXCA K MOBEpX-
HOCTHHIM TOPH30HTaM PYCCKHUX NOYB.

Tsokenolit moA3oaHCTHA cyrHHEOK . . . . . 2,65
(pemmn................2,65
Jlergutt . . . . . e e . 264
Yepnosen ¢ 10,3",, rVMyca e e 2,37

" ,, MEHBIIHM KOJAMY. [¥M., . . . 24 2,5

Y HEKOTOPHIX CKCJAETHLIX 11048, 0COOEHHO NMPOHU30MWEAIHX H3 1a06po
¥ 6asansta, onpemeasandcb U 6071ee BHICOKHE YAenahpHble Beca (2.8—3,0).

AbconwTHE® u KaXywHAca ynenbHBH BeC MOUBHL
AOCOMIOTHRIM BECOM [MOYBbLl HA3HBAIOT BEC OlNpPeNENEHHOro ee o00beMa
(BMecTe C BO3AYIIHBIMH Nopamu). Ecian oTHeCTH 3TOT BeC K BECy DaBHOTO
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06b&MA BOJIL, TO MOJYHARTCH KaXyWHHCH yreabuwil pec. [Ipeacrasnenne
00 9THX BEAMYHHAX MOTYT JaTh HHXKECIEAYIOLIME NAHHHE:

Abcon. Bec

A antp B Kaxtymniics
rpam.) yA. B
I'pyGosepHucTas necuauwas nouga . . . 1800 1,80
Toukoszepuucras . . ., . , Co. 1660 1,66
MopzoancTelt A€CCOBHIH. cyrmm . 1240 1,24
BonoThan necuamas mousa . . . . . 1160 1,16
BonoTHad HAGBATO-CYCAMH, mOuYBa . . . 1150 1,15
YepHo3eM moaTaBekHA . . . . . . . . 1095—1183 1,095—1,183

[Topo3HocTh (CKBAXHOCTD) NOYB ABAAETCH Pe3ybTdTOM He-
JIOTHOTO NpPHUJAErdHud 4acTHI[ MOYBH APYr K APYry, BCJGACT3HE YEro
MEKNY HHMH OCTAWTCH OO0abLIeH HAH MECHLIICH BEJIHYHHB NPOMEXKYTKH
uaH nopel. Ecam npeacraButh cee, xak 310 curenan Pawrre, 4yto
NOYBEHALIE YACTHUB HMEKT BHJ WIAPOB OLKHAKOBOTO pasmepa, TO B Onpe-
ReseHHoM o0'beMe 3TH YACTHUH MOTYyT ObIThb PACHOJIOXEHBl 13K, 4TO 00'beM
NpOMEXYTKOB MEXJy wapamu OyreT HauboabwHit (pPLIXJ0o€ CA0XeHHe),
MJIH HAUMEHBUIHH (IVIOTHOE CJl0xeHUe). B nepsom cayuae urapel Kaxiaoro
BEDXHETO PAAA GYAYT CONPHKACATLCA C WAPAMK HHXHEr0 psja BepXyul-
KaMH, BO BTOPOM—XaxJblii WIaD BEPXHErOo pAAd IIOMCILAETCS B IIpOMeE-
KyTke, 06pa3s0BaHHOM ABYMS IIapaMM HHIKHEro pila. BeluucieHde noka-
3biBaeT, 4YT0 Inipy HAHOO0Jee pPLIXJOM CJAO0XKeHHH oObeM nop JOJMKeH
paBHaTeCH 47,64%, a npu Haubo.ee naoTHOM—25,95%/, Takum obpasom,
ecad Obl YACTHULI NOYBBLI AEHCTBHTENBHO OLIIH WAPOOOPA3ZHEIME H HMEJH
OAHHAKOBLIE pd3Mepbl, TO MOPO3HOCTh MOYBEHHHX MACC kKoJjaebanach 6H
MeXIY YKasaHHbIMH npenenamu. Ha camom aene 9acTHub NMOYBH HMEIOT
¥ pa3/jHYHBIE pPa3MEpH, H pPa3auuHyio ¢OpMy, MOYEMY HenocpelCTBEHHOE
onpejeneHye MOPO3HOCTH JdeT OOLIKHOBeHHO uudpbl, 607ee UAH MeHee
CHABHO OTJHYAWIIHECs OT TeopeTdyeCcKHx. TakK, Hanpumep, M3 onpeje-
nenvir llIBapya mMul uMeeM A1 MOPO3HOCTH PARJHUHLIX I04YB:

Bororuas nousa . . . . 84,0 CyrmuHok . . . . . . 45,1%

MNecox . . . . . .. .34 Cawna . . . . . . . .5827

OaHHAKOBbIE BENHYMHBI, [1OJYYERHBIC IJA [I0PO3HOCTH JBYX DA3/H4-
HBIX OYB, ellle He CAYXKAT YKAa3aHHeM Ha TO, YTo 06C nouBbl Oy AYT QYHKIIHO-
HHPOBATh OJ:HAKOBO: HAMp., OAMHAKO30 [PONYCKaTh BOAY, BO3AYX H 0P.
B cnpaeeanuBoCTA CKA3AHHOTO HM yORMKAAIOT HUKCCACAYIOLUIME NaHHBIE
Peunka.

Pasmep Ofvem Ilasaenue OTHOCHT.
3epeH B MM. nop BOALL B MM. (1POHULZEMOCTH
1. Touxuit necoxk . . . < 03 55,5 20 1
2. Cpeanutt necox . . . 0,3-1 55,5 20 84
3. I'py6uitt mecox . . . 12 37,9 20 §61
4. Tomknh xpamy . . . . 2-4 37,9 20 5195
5. Cpegnué xpamw . . . 4-—7 37,9 20 11884

[lpuBenenunie UMPpH HArAGAHO [OKA3LIBAIOT, YTO NpH OAHHAKOBOM
o6beMe MOP ¥ ONMHAKOBOM JLaBJEHMH [POHUIAEMOCTh MOYBHI MOXET OGLITH
pesko pasauyna. OTcloaa cieayer, 4TO, KPOME KOJHYECTBEHHOTQ oOfpe-
JNeJeH:51 TTOPO3HOCTH, HYKHO UMetb B BHAY M KayeCT3o nop. B oaHom
cayyae nop Mo:xeT 6uiTh 60sbiie, HO Dd3MEPHl HX MeHbile, B APYIOM— .
nop Mano, Ho 06beMul HX Beaukd. O6mud 06HeM H B TOM, H B JPYCOM ClY-
yasix MOxer O6biThb OJMHAKOB, ¥ B TO XK€ BpeMsi 06€ NouBbl OYAyT cpymc-
LUOHHPOBATL PA3JHYHO.

C yBeaHuenHWeM 4HMCJaa 3epeH mousbl OyAeT BO3PAacTaTh, KOHEYHO,
M 4HCJAO NOp, & paamepnl Hx 6yAyT COOTBRETCTBEHHO yOuBaTh. B KaxkoM
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CTHOUIEHHH HAXOJAHTCA YHCJAO 3€peH IOYBbLl B ONnpeleseHHOM €€ o6beme

K pasMepy aTuX 3€peH, HeTPYLHO BHIYHCNWTB, IIDHHAB, YTO 3ePHA NOYBHI
HMEIT wapoobpadnyro dopmy:

VvV Y
N—=g—; Ny= 5, 0TKyza
JELss famry
A% .
N:Nl:%‘ﬂ:—rl—s: /3Ttl'd HIH N N] -—-1"3 "l"*

rae N u N, uucao 3eper, V— nauneidi 06bem nouBn. M3 dopmyaw
BHJIHO, YTO YHCJAA 3epedH O6PATHO MNPONOPIHOHAALEBEL TPETHBUM CTEMNCHAM
BX pazuycoB. OTCIOLa sICHO, YTO NPH YMEHbINEHUH Da3MepOB 3epeH OYEeHb
GHICTPO PACTET M YUCAO HX, & TAKKe YHCAQ T1Op, Pa3Mepbl KOT( PHIX,
BMeCTe C TeM, OnicTpo ymensuawntcs, (CrnefoBaTenbHO, B MeNKO3EMHUCTHIX
noysaX NMOPO3HOCTL XOTS W OyjeT BeJHKd, OAHAKO, BOAA M BO3AyX OyAyT
MPOHWKATL CKBO3b HHX C TPpYAOM M MEAJEHHO, TdK KaK HM MPHAETCH
NPOXOAHTh MAMHHBIN NYTh MO PAAAM TOHKHX NMOD M BCTPEYATb ©0.blOE
CONPOTHRJCHHE., BpicKasanHpe COOOpAMEHHA B TO k€ BPEMS OKA3blBAOT,
YTO CVIHTbL O Ka4yecTBE IOP MMKHO NG HEKOTODOH CTENeHU no ABHHBIM
MEXdHHUECKOI0 aHaJAu3d M H3Y4YeHus CTDYKTypbt MOY3.

BosayxonpoHunaeMOCTb NOYBB. B TeCHOE CBa3H C KOJH-
yecTBOM M KayeCTAOM IMOYBEHHBIX NOD HAXOIHMTCA CNOCOOGHOCTL IOYBH
NPONYCKaTb cKkBO3b ceOs BO3LYX H Boay. O NpoHHUAEMOCTH MOYBHL s
BOABl OysneT eme peyb aaisbuie. 3aeCb Mbl 3aiMEMCS  HCKJIOUHTEALHO
BO3yXONPOHHIIAEMOCTBIO TQYBHI.

Hayuennem nponnuaemocts nouB (J/1s BO31yXa) 3aHMMANHCh MHOTHE HC-
c1en0BATENH, 3 KOuX Ha3oBeM ['efinpuxa, Penwka, Paexa, AMMoOHa,
BeanukoBckoro, 3oiixy u BoabHuu. Hccnenosaﬂuﬂ daexa
MPHBEJN K 3aK/JIOYEHHIO, YTO BpPEMEHa BLITEKAHHS PaBHBIX KOJH4YECTB
BO31yXd, NPH OQMHAKOBOH BHICOTE MOYBEHHBIX CJ0€B, 06PATHO MPONOPILHO-
HAJbHbl MOKA3aHMAM MaHomeTpd. P e HK, HanpOTHB, Halle], YTO TaKas
NPONOPUHOHANLHOCTL HAGAIONAETCS NPH HH3KHX JAaBJACHUSX, NOKA CKO-
poCTb NpoxoxAeHHs Bo3nyxa He npeBocxoauT 0,062 M. B cexyHay, U 4TO
TAKOE COOTHOLISHHE YCTaHABRJWBAETCA BCErAa TOJABKO NPH TOHKO3EDHH-
CTOM moYBeHHOM Martepuane (yactuisl 0,33—1 MM); npu ynoTpebaeHHH Ke
MaTepHana KPYNHO3E€PHHUCTOrO [ YCTAHOBKM AAHHOYO OTHOLIEHHSI He-
O0GXOJHMbl MOLUHBIE CJIOM NOYBH. AMMOH MNpHIIEA K 3aKJAIYEHHIO, YTO
KOJIMYECTBA NpOLIEAIIEro CKBO3b CTOJOHK NOYBHL BO3MyXd TOJLKO IpH
I'py603€PHHUCTHIX IOYBAX MPONOPHHOHAAbHB AABACHHAM, 4 IIPH MEJIKO3Ep-
HHCTBIX YOBLIBAIOT M BO3pacT4iOT, XOTS H B MOCTOSIHHOM, HO B MEHBIIEM
OTHOLIEHHH, YeM jasieHrne. BelHUYKOBCKU I onepuposal C MNECKOM,
YaCcTHUBl KOTOPOTO H“MeJM pasMepis B 1—2 MM., U IOAYYHJA AAS1 AdBJAEHUS
BoasiHOro croaba s 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 u 110 Mm.
cleyIOLUIHe COOTBETCTBEHHBIE KOJAHYecTBAa (B JMTpPax) BO3AYXxa, Npolen-
LWETO CKBO3b CTONOGHK Mousel B OLHY MunyTy: 1,628 3,118, 4,567, 5,986,
7,399, 5,802, 10,212, 11,19, 12,85, 14,202, 15,41. M3 stux uudp BuaHo,
YyTO, NPH YABOCHHH AABJEHHS BOJbl, KOAUYECTBO MPOTEKWIEra RBO3AYXa
YBEJIHYHBAETCS HE BIBOE, & HECKONMbKO MEHLIIE, a HMEHHO B CDEaHEM
B 1,919 pas (konebanys mexpy 1,912 u 1,924). Beavuxoscku#t npeg-
JOXHA Caeaylomyo Gopmyny Aast BbLIYHCICHUS KOJAMYECTB NPOTEKMIEro
BO3aYyXa npy no60M AABJCHUH:

_ lOg Xm
rue Ym——HCKOMOQ KOQJIHYECTBO BO3AyXad, N -— KOJHUYECTBO BO3AYyXd, IIPOXO-
Aaumee CKBO3b NMQUBY IDH € AMHHIE AdBJ€HHUS, H A — HEKOTODAn NOCTOHHAA
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BenmduuHa. Padota BoabHH, NOCBINISHHAA TOMy Ke BONpoCcy, UMenaa
CBOEH 3ajduedt np AMHPHUTL HEKOTOPHIE HECOrJACHs MPRABIAYUHX HCCNeNO-
sareaed. [Mocrpoua npudop u II0CTABHB OMBLIT.C PA3JMYHBIMH BCLIECTBAMH
(kaoauH. TOpd, KBAPUEBBLIH I[1ECOK, CYTAHHOK, TYMYCOBAas M3BECTKOBAaA
[OYBA, U3BCCTKOBLIA MECOK) M € PA3JHYHbBIMH N0 pasMepaMm YacTHI@MH,
BoabHu npumes K CIACAYOUIAM BBIBOAAM: 1) MPOMIPUHOHAIbHOCTD
MEXy KOJAMYe TBAMU MPOTEKIUNero CK303b NMOYBY BO3AYXa H JaBAEHHEM
HabG/M.0aeTcs: a) NP4 TOHKO3epHUCTOM MarepHase (<C0.5 M. B mHaMmeTpe),
b) npu rpy6o3epuuctom matepdane (>0.5 mM.) roraa, korjga Asast Om0bITA
OepyTCd BHICOKHE CTOAGHKH moyin, C) B NIPEAenaxX HHW3KHX JABJCHHH.
DTH BHIBOABI BlIQJHE COFJAACyOTCd ¢ BH3Ojavu PeHnkxa;, 2) nponuuae-
MOCTb  YRIJIHUMBACTCS M YMEHBUIARTCH BMECTe € pa3mMepaMH YacTHI,
eC/IM ke B COCTAB MOYBHE BXOJIAT YACTA!W PA3HBIX PA3MEpPO3, TO NPOHH-
1AEMOCTDb MOYRB 3ABHCHT, [V1aBHLIM 06pd30M, OT €€ MEeAKO3ePHHCTHLIX 4Ya-
crar; 3) HauGoJaplled [1POHHIIGEMOCTBK) OT/JAHYAETCS KBAPUEBbIH NECOK,
Haumesnwel—rasaa. [lpubasaeuue x necky Bcero 10%, (no obbemy)
FJHHBI CUJBHO 11)HHXKAET €ro npOHHIAeMOCTb; 4) NPOHHILAEMOCTH [OYBH
flagaer BMECTE C yBEeAHUEHHEeM €€ BJAXKH)ICTH H TeM CUiabHee, ueM 60Jblue
BOJAB MOXKET YyJepKaThb MOouBd; 5) NPOHALAeMOCTb MOYBHl NANAET € TMOBH-
MeHHEeM TeMNepaTyphl. -

[TnactvyHOCThL, KNEHKOCTh W CBA3HOCTbL INOYBHL

B rnase 0 MEXaHUYECKOM COCTaBe IIOYB OBLJIO YKE OTMEYEHO, YT
OJHHAKOBbBIE N0 MEXaHMUECKOMY COCTABY NMOYBBI MOI'YT ObiTb HEOILHMHAKOBLI
no cBOHM (A3HYECKHM CBOHCTBAM, H YTO HMEHHO NMJAACTHUYHOCTD
TAKUX TMOY3 MOXET O0Ka3aTbCsl BechbMa pasndydoil. Teneps npexactout
BBISICEWTb, UYTO TAKOE [JACTHYHOCTb MOYBLI, KaK €€ OIpeAe/sATL KoJjuye-
CTBEHHO M OT 4€ro OHad 3a3MCHT.

[Mpa6anasis K NOPOILKY TJAHHBL Pa3JiM4Hble KOJUYECTBAd BOABI, MOXHO
. vb6eauTbes 3 TOM, HMTO NMPH Pas3jHYHOM COAepkdiddd BOAB rniuHa oOHApy-
AKHBAET pa3dnHyHble (OPMBl KOHCHCTEHUHMH, [PH UeM MOXKeT ObITb ycTa-
HOBJEHG HECKOJBKO TPaH{ll TdKAX COCTOAHHH, M3 HHX MbBl OTMETHUM
 CIEAVIOIME:

1. Bepxuss rpauHua TeKYd4e€CTH, KOraa CcMecCh IVIHHW € BOJOH
TeMeT, KAK BOMA.

2. Humaas rpaHduma TexyuecTH, KOrga gBa KYCKA IJIHHHCTOrO
TecTa. O0yavud noMewmeHsl B PaphopoBod uvailke pasieabHO, CAHBAIOTCH
BMeCTe MPW YAape O BHEIURIOK MOBEPXHOCTb YALIKH DPYKOH.

3. I'panudua kn1efKOCTH.

4, I'panMua CKaTLIBAHHS B ONPOBOJOKYV.

ArTtepOepr, YCTaHABAYBAIOMMUE 3TH TI'PaHMIB, [PHHHMEET, YTO
NA4aCTHYHBIMA OYAVT T€ [O4YBH, KO.OpbLIE, Mpd KOJHYECTBAX BOZLI, Jje-
AKalqMX Y TPAHHUB TEeKy4YeCTH M4 HHXKE ee, CNoCOo6HLI CKaThiBATLCS
B NPOBOJOKY.

Takum o6pa3som, U3 BCeX EPEUYHCAEHHBIX TPaHHI A5 OnpejeseHHs
NAACTHYHOCTH MMEIOT 3HayenHe 2 u 4. Pasuuua B KOJAHYECTBAX BOAH,
COREPKAULCACS B IJMHE NPY STHX ABYX TPAHHIAX, ABANErCS BRIMUMHON,
Onpeaeasiomei MIaCTHYHOCTD.

JAs1 YCTAHOBJIEHKR HHMKHEH I'DaHuUbl TekyuyecTH ATtepbepr no-
cTyndeTr TaxWm 006pa30oM: B MaJeHbKOH (apPopoBOH YAlIEYKE C OKPYIJABIM
iHOM, wHpydoi 10—12 cM., cMemusdawT 5 rpam. TJAMHHCTOrO MOPOUIKA
C BOJAOK B TeCTO, TecTo € nOMOWIbI0 HUKKEAeBOH Ja0naTtouku Qopmyercs
M pasaensieTcs Ha JABe YaCTH, KAk 3TO MNOKa3aHo na puc. 2. 3arem no
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yalKe Y/ApsdioT CHAPYIKH HECKOJBbKO pa3 PpyKoil, noxa obe uacTH TecTa
He coepMHaTca BHH3Y (puc. 3). Toraa onpegesiioT KOAHYECTBO BOJAH,
conepXKAUeHCS B I'THHMCTOM TECTe, :

A BHIPAXAIOT €ro B BECOBHIX MPO-
‘eHTax. PekomeHayercss CaenaTb
A3a ONpEIeneHHs, H eC/JH OHH Aa-
AyT 33aMETHOE pacxXoxIeHHe, TO
emie jBa.

'panuny CkaTeIRAHHA Onpe-
AeJAIOT TaK: OPYT YaCThb IIPUTrO-
TOBJEHHOrO TecTd, MNpuOaBasioT
K HeMY OCTOPOKHO He6O0/bLIOE KO-
JHUYECTBO CYXOI'Q TJHHHCTOTO Mo~
pPOWKA (MHOTIA B 3TOM HET HaJ100- Puc. 3.

HOCTH) H PAacKaTHIRAIOT MacCy Ha

OyMmare B TOHKYIO DOBOJIOKY € MOMOILBIO NaJAbleB. PacKaThiBaHKE NpeKpa-
IAI0T, KOTAa TOHKAas NPOBOJIOKA HAYHHAET pasie/aTbCs HA Kyckd. Coamep-
MaHHE BOJH B T/JHHE B 3TOT MOMEHT OMPEREJACT FPAHHIY CKATHIBAHHA K
B TO )X€ BPEMA HHKHIOW TI'DAHHUY NJaCTHYHOCTH.

[IpHROaMMAn HHxe Tabsuua jaer nNpeicTdBAeHHe O MOJYyYaeMBIX yKa-
3aHHBIMH criocobamu UHPPOBHIX AAHHHX (NOCAEAHHE BHIPAXEHH B BECO-
BBIX MPOLEHTAX). '

['pannua 'paunnua Beanunua

TEKY4YecTH  CKATLIBAHHA TUIACTHYHOCTH
1-h xn1dacc MAACTHYHOCTH

Cunypakfickas rmuka Oxamga . . . . . - . . . . . 67 40 27
AHUHIOBAA TIMHA Ymeaast . . . . . . . . . . . . o 30 27
Jleguukosan raesa Bergqvara . . . . . . . . L. 51 26 25
MexMopeHHan rauea Kanpmapa . . . . . . . .. 44 23 21
Tocaeneaunk. rauna Saltkallan . . . . . . . . . . 42 25 17
2-# KnaccC NJACTHYHOCTH
TlpecsoBoanan rauua Nygdrde . . . . . . . . . . 52 37 15
floysa Marieberg . . . . . . . . . . . . ... 42 30 12
, Akerstad . . - . ... .. . ...... 31 21 10
3-H KJdacc NMAACTHYHOCTH
[Mlowsa Harg . . . . . . . . . . . .. .. .. 38 22 6
» Waholm . . . . . .. .. .. .. ... 64 B8 6
L, LOmMMA . . . . . .. .. ... 29 21 6
He naactuunnie ‘ '
ITouga Moholm . . . . . . . . . . . . .. ... 31 30 1

ToHku# necox WJH CYTJIHHOK TaKke OOHADYKHMBAIOT TEKyyecTb, HO
MAACTUYHOCTH y HuX Her. CpOHCTBO TeKyyecTH y noZOOHBIX MOPOXA 0OCO-
6eHHOo pe3ko Buipameno B Ces. EBpone, rpe CymecTByiOT Tak Ha3bIBAEMBIE
TEKYYHEe HIH 6poafAiulHe nopokb. [IpHCYTCTBHE TaKMX TEKYUHX N0-
' pPOA 44CTO MPOHU3BOAHT PA3PyLIECHHE XeJe3HONOPOXKHBIX IIyTeH# B CEBEPHOH
Uleenuu. Te xe sBieaus HAOGAWOAAOTCA B JEeJHHKOBHIX obJactax. Ssae-
HHAM TEUYeHHS] MOPOA CrnocOGCTBYET HH3KAaw Temneparypa, H60 BOJa IpH
0° 1] umeer B nBa pa3a 6OAbWIVIO BA3BKOCTH, ueM mnpH 23°).

O npuyHHAX MJAACTMYHOCTH BLICKA3LIBAJHCH MHOTHE HCC/Ie OBaATEMH.
OaHH 13 HUX OG'BSICHHJH MMIACTHYHOCTb HCKJAOUUTENBHO TOHKOCThIO YACTHIL
(3emaTuencxu#, Hall), apyree cuyutasd ee cBA3aHHOH C MOPHCYT-
cteuem koanouzgoB (Rohland, Ehrenberg), tperbn cTaBunn ee B 3a-
BHCHMOCTb OT BHEMIHHWX (OPM uacTHL, OOHApPYKHBAIIUIHX NJaCTHYHOCTD,

1) Cv. De-Geer, Sernander R, Andersson Gunnar, Hégbom, A. G.

K. I. "'nuuka. TlousoBeaenue 13
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roJaaras, 4T0 4acTHIbl, MMerowue QOPMY IUIACTHHOK, JODKHBl OTJAHYAThCH
HaubosbmIe# MJACTHYHOCTLIO, TAK KaK MNJACTMHKH CHJALHO CBA3LIBAIOTCSH
JAPyr ¢ ApyroM C IOMOWIbID HAXOAALEHCH MEXJAy HHMH BOJAb, YTO HE
Melaer B TO xe Bpemst ux nepexskedHdsm (Vogt, Orton). -

- YToO6Kl peuwinTh BONPOC, KAKOE H3 NPHBEACHHBLIX. TOAKOBAHMUI 6GiaMixe
K HCTHHE ATrepbepr npoussen DAL ONLITOB C CAMBIMH pa3HOOG6pa3-
HbIMH MWHEDAJAMH, IPH Y€M BBHIACHUJIOCH NPEXKAE BCEro, YTO MAACTHYHOCTh
NIPOABASAIOT TOJABKO T€ HYACTHIH, KOTOpHe TpebyioT 8-yacoBOYO nepHona
IS OCAXAEHHS B CTOoAle BOAH BHICOTOK B 10 cM., T. e. yacTHIL Meabue
0,002 mM. B puamerpe; NpH 3TOM JAJS PA3JHYHBIX MHUHEPAJIOB, B3STHIX
B BHJE ,KOMIOHIHOTO HJAA“, BeJHYHHbl NAACTHYHOCTH MOJYYAIOTCH TAKHE:

I'pannua [paunua Beamunna -

TEKYYeCTH  CKATLIBAHUA TNIACTHYHOCTH
Baotvr . . . . . . .. a5 a3 32
Taabx . . . . . . . .. 6 18 28
Xropur . . . . . . . . 72 47 25
Kaomuw . . . . . . .. 63 43 20
Femarur . . . . . . . . 36 20 : 16
MyekoBar . . . . . ., . a1 7 14
Jumonut . . . . ¢ . . . 36 27 9
Oprtokaas . . . . . . . 39 Her v
Keapu . . . . . . .. . 30 , 0

TaxuM o6pa3om, NMOATBEPAHJAOCL TO COOOPAXEHHE, YTO HAUBBLICIIYIO
INAACTHYHOCTb NPOABJARIOT BENIECTBA MAdCTHHYATOM CTPYKTYPHL H 4YTQ, CJle-
AOQBATENbHO, NAACTUYHOCTh 3dBHCHT HE TOABKO OT TOHKOCTH sepHa, HO
M OT BHewHeld (OpMBl YaCTHU, CAACAILMX HJ TIOYBHI

I'panuneit uaun npegenoM KJA€HKOCTH HA3BI3deTCH TaAKOE COCTOR-
HHE TJHHHCTOTO TeCTd, KOTXa OHO MNepecTdeT NPUAHNATh K NaJabuaM HAH
K HHMKKeJeBoit JjonaTtouyke. KoauvecTBO BOAH, Coaep:xaureecs B AaHHLIH
MOMEHT B TJHHE, BbIDAXEHHOE B BECOBBIX MNPOLEHTAX, X eCTb rpaHHHA
knekocTH. Kak 3rd BeMuYnWHA OTHOCHTCH K BeaUUMHE, OIpelensioulei
TPaHULY TEKY4YeCTH, BHAHO H3 HHKECINEAY:oWe#H Tabaub:

[panuua Fpannua .
TEKYHECTH  KJeiiKocTH  Pashnua
1-# knacc NAACTHYHOCTY

Cunypumfickaa rauda Onasga © . . . . . . . . 67 14 —23

AHUHAOBAA rAHHA Yncansel . . . . . . . . . . a7 b —12

Jlepunkosas rnuna Bergqvara . . . . . . .. 51 .35 -~16
2- KNacc OTACTHYHOCTH

[toypa Agerstad . . . . . . . . . .- . .. 31 31
, Marieberg . . . .. .. ... 42 37 — 5
3-B Ka1accC NAACTHYHOCTH -

NMousa Harg . . . . . . . . . . . .. ... 58 73 +15
, Waholm. . . .. . .. ... .... 64 77 -+13
» Lomma . . . . . . . ... ... 27 35 + 8

"He maacTHuHpe '

Mousa Moholmn . . . . . . . . . .. . ... 31 41 ~+10

» Kuntstorp . . . . . . ... .. ... 35 4] + 6

Taxum 06pasomM, BUJHO, YTO Y NMOYR [MACTUYHHIX FPAHHNA KJIEHKOCTH
TEXUT HHAE TDAHMIBl TEKYUYecTH, a y MaJ0 mAacTHYHbIX—BuIwe.  Cono-
CTABJMEHHE 3THX BEJHYUH SIBASQTCS XOPOLIMM MOKA3aTeNeM /s CYKACHHSA
0 BA3KOCTH nouBu. Ecid rpaHuna KACHKOCTH JIEKHT BHILIE T'PAaHUILbI
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TEKYYeCTH, BA3KOCTb NOYBL HE BeAMKA, NpH OOPATHOM OTHOIIEHHH BH3-
KOCTb 60abiuag, _

CooTHOWEHHE MeXIy TpeMmd YIOMHHABIIHMHKCA BbIUIE T'PAHHILAMH
AtrepOepr Boipakaer caepyiouled nuarpammoit (puc. 4). Juarpamma,
- MEXIY {IPOYMM, MOKA3bIBAET, KAK M3MEHSIOTCH I'DAHMIB TCKY4YecTH, KJei-
KOCTH- K CKATHIRAHMS B 3aBHCHMOCTHM OT COAEPXAHHUS Tymyca.

CRS3HOCTH MOYBH €CTb CMHOCOGHOCTH NPOTHBOCTOSITH CHJE, CTpe-
MAHMIEHCS TAaK MJAH HHAY€ Pa3beAHWHUTbL YaCTHHH NoYBn., CBA3HOCTL BO3-
PACTAET BMECTE C POCTOM KJGHKOCTH H BA3SKOCTY H YBEJHUHBAETCA NpH
BHICLIXaHHUY MOYBbI; MO3TOMY PEKOMEHAYeTCS H3yudrTb CBA3HOCTL B TREp-

BE3ryMYCORBDIE U BEAHBIE TYMYCOM [TIUHDA,

Bl
7.’

4% unace NARCTHYHOCTH

2HKNACC ANRCTHYH,

N ‘ﬁ, . .
- + !
3%nAcc nnacTHNM, [
‘ ‘ ’f fl /
N / ’
" i 4 II
HE NABCTHYHbBIA , /
V ! )
! { v —
?) 10 79 30 ue -+ §0© 60 70
- rPEHHLA TENEHHA
e e e — = ~w= | KDERIROCTH
+ wris CRRTHIRAHNS

Puc. 4.

AOM COCTOAHHMH NOuBH. Tak Kak, OAHAKO, M TBEp/IOCTh HU3MEHAETCA B 3a-
BUCHMOCTH OT COAEPXAHHA BJIArd, TO Jy4ille HCCAexyeMule 00paslibl Bhbi-
cywunath npu 100° LI, (AtTepbepr).

Bonpocamn 0 ¢BA3HOCTH NOYBLI M O CIIOCOOAX €€ H3MEpeHHs 3aHK-
MAJXChb MHOTHE HCCAENOBATENH, U3 KOuX oTMeTHM Penbkepa, Mefiepa,
lWinpenreuss IHwb6nepa, Fab6epnanara, [TyxHepa, [Nedngsuu-
koro, Hazard'a, Schermbeca, Baggera, Wiley u Frankau.
HexoTtopeimu B3 nepeuncnendwx necaenosarenek (Ul 6aep, My xuep)
KOHCTPYHPOBANMCh 0COOble npUBOpLI, DK MOMOILY KOTOPBIX ONpeIeasiaach
BeJAMYHHA HATPY3KH, HeoOxoAumo#: 1) Aas pasfaBAHBAHUA NPHIMATHYE-
CKOTO WIM UMJIMHAPDHYECKOro CTONOHKA NOuUBB;, 2) 149 DPa3naMuiBaAHUSR
nocpejuHe CToAOHKA, NOKOMILErocs CBOMMH KOHUAMHM HA TONACTABKAX, M
3) Aj8 BABHIAHHA KJIHMHA MM METANNIHYECKOro WTH(TA B MOUBEHHYIO MACCY.

B nocnennee Bpems BOmpoc 6w BHOBbL nepecMoTped ATTepé6ep-
romMm, NPeINOXKMBUIHM, B CBOIO OuYepeipb, HOBbE, 0O0Jee YCOBepUIEHCTBO-
BaHHHIE, 10 €ro MHEeHHI0, NPUOOPH, HO TEM He MeHee TOYHOCThH BCeX THX
onpejeneHud eaBd J¥ OCOOEHHO MOBBHICMJACH, TaKk KAK Yy HCCJeAOBATENS
HHKOTd HET MOJHOH YBEpPEeHHOCTH B TOM, YTO ABa KyOuKa, NPUrOTORJEH-
HBElEe AN UCNbITAHUA M3 OJAHOH M TOH ke MOYBH, AdUYT MOCAE BHLICYLIH-
BaHMsl BIIOJHE OJMHAKOBLIE YCJIOBHUS COMPOTHBJECHHS.

Eme F'a6epaangrom 6BIO, MEXAY NMPOYUM, OTMEUELHO, UTO XOTH
CBAI3HOCTb NOYB M 00y CAOBIUBAETCH CHIbHEC BCErO MEXAHHYCCKHM COCTABOM
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[IQ4YBH, OZHAKQ, HE OJHA TOJBLBKO CTENCHB TOHKOCTH YacCTHL BJAHAGT HA
H3IMEHEHHE BEeAUYHHH CBA3HOCTH. BQpOHTHO, M 31€Ch MrpPaeT H3BECTHYIO
poJb, KaK M NpH ONpeue/JeHHH IMJIACTHUHOCTY, BHEIHAH (popma MOYBEH-~
HEIX YdCTHL, 8 3aTEM OTYACTH M XHMH3M INOYBEHHOrO PaCTBOPA.

Bausinne (GopMb 4ACTHIl YCMATPHBAETCA M3 HHKENPHBOAUMEIX LHG-
POBHIX NaHHHIX bBarrepd, u3 KOUX BUIHO, yTO OXMHAKOBHE MO pazMme-
paM 4acTHIbl PAa3JHYHBIX MHHEDAJOB OKA3bBIBAIOT BEChbMAd HEOAMHAKOQBQE
CONMPOTHB/ICHHE BABHIAHHIO B UCIBITYEMYIO MACCY METANAHYECKOrQ U.ITH(pTa.

MuHepanm Bﬁgg:::a Eggg;};ﬁ
Keapu . . . . . . . . .0,05—0,01 mm. 5,7 rp.
Optoknaa . . . . . . .0,06-001 6
Kaoaus . . . . . . . .005—-001 12,1 3
Buwotur . . . . . . . 005-0,01 5580

Kak BHAHO, MHHepansl paclnonardiorcs 3jech B TOH e nOCAea0Ba-
TEJNBLHOCTH, YTO H Yy ATTep6epra npud onpegeseHuy nadCcTHYHOCTH.

BiusHue xuMu3Ma MOYBEHHOrO pacTBOpa yCMaTpHBAJaOCh €Hle M3
pabor [lyxHepa, AaBWMUX YyKa3dHHe HA TO, YTO CBA3HOCTh I[VIMHBI B CY-
XOM COCTOSHHMH MOBHLIIAETCHA MNOA BJAHAHHEM HefHOALIUUX KOJAHYECTB yrae-
KuCJOH wenoyn. Bangude nocaensHefi B YKa3aHHOM CMBIC/JE MBI HabJio-
JA€M M B NpUPOAE HA CTOAGYATOM FOPH30HTE CTPYKTYPHBIX COJOHIOB.

ATtTtepbepr nox ,4ucaOM TBEPAOCTH" NOHMMAET TBEPLOCTb, KOTO-
pyio 06HapyxHBaeT KyOHK nouBH pasMepami 222 CM., [IPUTOTOBJEH-
HUHHA 13 NMOYBHI C BO3MOXHO MEHBIIHM KOJHYECTBOM BOABI H BBICYLIEHHBIH
npu 100° LI ITonyuenuoie ATTep6eprom uudpn NOKA3LIBAKT, UTO
BEJAHYHHB TBEPIOCTH MAJQ COBOAN4AOT € BeAWYUHAMHU MNAACTHUHOCTH,
OTKYZAd OH 3dKJAOYAET, YTO BbHICOKAS MVIaCTHYHOCTL M BBICOKAS TBEpPAOCTH
00OYC/I0BAUBAIOTCE PA3HBIMYU [IPUUYHHAMH.

Hawm npeacrasasercs, YTO pa3ajHyHe 31€Ch KPOETCH, €CAW HE CUUTATh
MaJ0# TOYHOCTH HH(P, BO BAHAHHH MOYBEHHBIX pacTBOPOB. [11aCTHYHOCTE,
KAK Mbl BHJEJH, ONPENENsieTCs BO BJAAXKHOM COCTOSHHH, 4 CBSI3HOCTb HJH
TBEPAOCTh B CyxoM. [IpM HArpesaHHH H BHICLIXAHWH BJdXKHOH MACCH MO-
KET CKA3aThCH, MEXAY NpoyuM, H €1abdas Lies0uHOCTh cpeabl, KoTopas
BO3HMKAET BO MHOTHX MOYBAX M TVIMHAX IIDH CONPHKOCHOBEHHH HX C BO-
A10H. Moxer OHTbL MOITOMY, @ OTYACTH MOMKET GHITL H MOTOMY, YTO IIpH
HarpéBaHud H BLICLIXdHHW MNPDOHCXOAUT CBEPDTHIBAHHE KQJIJAOQUAOB H HEKO-
TOpast LUEMEHTAUMs NOYBEHHBIX YACTHI, TBEPAOCTb OGHADYKHUBAIOT M TaKHe
NOYBBEI HJH [JIMHBL, ¥ KOTOPBIX COBEDLWIEHHO HeT MAACTHYHOCTH. [IpHBeneM
HECKONBKO NpUMEpPOB u3 onpesenedHit ATTep6epra

Yucno UYdcno .
TBEPAOCTY MAACTHYHOCTH
JIeHHHKOBHIH CYTAHHOK . 28 0
Cyrasigdcran moyera . . . 16 - 0 ‘
Jlece u3 Benm . . .. 16 0
I'py6onecnanas mousa . . 3 0
Togkonecuagas .. 2 0

Kax BHEHO M3 3THX AdHHBIX, AdXKE MECYAHBIC MOYBHI 06HADPY KUBAKOT
CNOCOGHOCTh 3aTBEPAEBATb, YTO HEPEAKO HAGJIOZAETCR H B NPHPOLE
(epcTBa B MOA3OJNHCTHX NouBax). Boamosmo, uto 3pech Bauser cmep-
THIBAHUE 30J1eH KPEMHEBEMa.

Haub abiiyio BeavunHy TBEPROCTH B Onuitax ATTepbepra o6-
HAPYHKHJA BEHrepcKast COA0BAs NOYBA (COJOHe[ MAM COJOHYAK), YEM MNOJ-
TBEPDHKAAETCA BJAUSHUE M{eJOYHOCTH HA NPOLECCHI 3aTBepACBAHMS.
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BonHbie cBOIiCTBA NMOUYBLI

Bonpocul 0 NOCTYMIEHHH, NEDEABHXEHHH H HAKOMJAEHMH BJAArM B NO-
BEPXHOCTHBIX TOPDH30HTaX 3€MHOH KODH MNPEACTABA{IOT 0COOBIH MHTEpeC
475 MOYBOBEJA, TAK KAK C 3TUMH BOMPOCAMH TECHO CBH3aHLEI H BONPOCHI

Y0 HAKONJeHMH, NePeMelleHHH H BLIMbIBAHHHM OPraHHYCCKHMX BELIeCTB H pas-
JMYHEIX COJell, SBASIOLIUXCA NDOAYKTAMHM [104B006DA30BATEALHBLIX IPOIIEC-
coB. CBsi3aTh KapTHHY CTPOEHHMS [OYBHl C PEXHMOM IOYBEHHBIX H TPYH-
TOBBLIX BOJ—3HAYHT BO MHOIOM YSICHUTb HDOLECC II0YROOODPA3OBAHHS.

KoauyecTso BOAB, KOTODOe 3aKJAKUaeTCs B JI060H [AdaHHBI MOMEHT
B 1I04YBe, HAXOAHTCS B 3aBHCHMOCTH OT HEJNOTO Psiad Pa3HOOOPA3HBIX BIMSA-
HHH Kak CO CTOpPOHBI BHEIIHHX YCJAOBHH, T4K H CO CTODOHB! XapaKTepa
CaMOfl FIOYBBI. '

Temnepatypa BO31yxa, €ro BJAXHOCTb, KOJMYECTBO arMOchepHHX
0CaAKOB, famn€HUe H . IBHKEeHHe atMocdepbl, Temneparypa pas/JHYHBIX
CJI0EB IO4YBHI, YIPYTOCTh BOJAAHBEIX NAPOB NOYBEHHOrO BO31yXd, MeXdHuUYe-
CKH#Al COCTaB NOYBBl, CTPYKTYPa, BHj MNOBEPXHOCTH, OTHOLICHHE K CTpaHam
CBETd, HAK/IOH K TODH30HTY, XaPAKTeP HAPYKHOrO MOKPODA-—BOT Ienas
CepHUsT NPHYHH, CHIOCOOCTBYIONMX YCTAHOBJACHHIO B MAaCCR IOYBH Onpeje-
JEHHbIX YCJOBHH BRAXHOCTH. _

Baara, 3axaioyanoumasgcss B pPas’iMyYHbIX TOPH30HTaX I0YBBI, MOMKET
06pa3oBaThCs: 1) MyTeM mpocayuBaHMSA C NMOBEPXHOCTH B rayOuHy aTmoc-
¢depubix ocankoB; 2} mnOrMOWEHHEM BOAB B CUJAY TI'HTPOCKONUYHOCTH
noye (MOJNEKYJsipHAsl KOHaeHcanus); 3) HyTeM KOHLEHCANHM B NOpax
IOYBH BOJSHBIX NapoB (TepMuuyeckKad KOHJEHCANUs) u 4) npy noOMomH
NOJHRTHS B NOYBY T'PYHTOBOH BOJBIL.

Haes o nHTAHHH TPYHTOBHIX, @ BMECT€ C TEM H I[OYBEHHHIX BOA
aTMOC()epHHIMM OCaJKaMM BLICKA3aHa Oblid €me pUMASHMHOM MapkoMm
Butrpysuewm Ilonamem, ums KOTOpPOrO, OAHAKO, OHJAO HAaAOATO 3a-
6LITO, TAK 4TO Ye€pPe3 NoJTOPbLl CJAMLIKOM THICRYH JIET Td #e Huaesl ABHJIACH,
B K4aYeCTRE HOBOTO CaMOCTOSTENBHOrO OTKDWLITHS, B pa6orax BepHapaa
MManuccun v Poccuauyca. bonee neranpny paspaboTKy OHA MO-
Jy4usna B TpyZax MapuHoTTa, nocae 4Hero 60AbLIHHCTBO YYEHBIX TPH-
HAA0 BBIBOAB MOCJAENHEr0, KaK NOKA3aHHYK Teopuioo. He ocranasavsasch
Ha pfAle runoTes KJaaccHueckol apesHocTH (Kefinbrax), a Takke Ha
TeX BO3PAXEHHsIX, KOTOpHIE AendJucb MapHOTTYy ero COBpeMEeHHHKAMH,
Mbl OTMETHM JIMIIb, YTO OJAHOBPEMEHHO C TEOPHEeH MNpocauuBaHUs BOIbI
pa3sBMBACTCA ¥ TEODHA CryuUIeHHs BOASHHIX NapoB. JlpeBHEiiune 3aLIMT-
HMKH 3TOH TEODHHM [OMArajiH, YTO B 3€MHBIC TJAYOGHHBEI NO TpewdHaMm Iio-
napaeT MOpCKas BOJA, FIe OHA MNpespalaeTrcss B napul. ITH nNapbl 3aTeM
NONafawT B MOBEDXHOCTHBHIE I'OPU3OHTHI 3€MHOH KODH H, CIymwAsch 3[ECh,
Ja10T Hayajo rpyHtosniM BOgam (Kion, 1746 r.).

- B XIX cTonerHu Teopusl Cryui€H¥sl noayvaer HHoe OOOCHOBaHUE,
Oaarozapst ®oabrepy. I'locaenHuit, OCHOBBBAasCh HA Pa3JHUHLIX HABJIO-
JAEHHMAX KAK CBOMX, TAK M YYMHHUX, H HA HEKOTOPBIX TEOpEeTHYECKHUX coobpa-
KEHHSX, NpPHILIeN K 33KJIOYCHHIO, 49TO aTMOc(epHble BOAb, aaxe IpH
6OMBIIKUX AOKAAX, He r1yDOOKO NMPOHMKAKT B NOYBY, rie NepexBATHIBA-
HOTCS PACTEHHAMHM, KOTODHIE BO3BPAwW@IOT HX B aTMOC(epy; TaKHM 06pa3om.
aTmMocepHble OCAJAKH He MOrYT CJAYXHTh HCTOUHHKOM [UTAHMS IDYHTOBOR
Boabl., Ecau 65 mpocayuBaHHe BrayOb 3emMAH 60JBUIHMX KOJAHYECTB dTMOC-
()epHBIX OCAaZKOB HMEJNO MECTO, TO TOrAa HHM B DeKax, HM B 0O3epax, HH
KaXe B MOpfAX He Morna OBl yJepiaTbCsl BOJA—OHA yXoauna Obl B 3eM-
Hele ray6unbl. CyuieCTBOBaHHME TOHHEJAEH M DYAHHKOB NOX BOJHBLIMH Gdc-
ceiiHaMH MOATBEepPXKAdeT cOOOpaXeHHe QO HEBO3MOMXKHOCTH NPOCAYHBAHHSA
IOBEPXHOCTHOK BOAB HAa CKOJABKO-HHOYAb 3HauHTEJbHBIE I.1yOHHHEL
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Onupasicb Ha pandple Hl06aepa U HeKOTOPBIX APYrHX HCCIENOBA-
TeneH, yTBEpKAAlKe, YTO HCNAPEHHE C MOBEPXHOCTH 3€MJH, OCOOEHHO.
TOKPLITON pacTeHuaMH, Oosbille, ueM CyMMa MOJy4yadeMbIX S3TOH NOBepX-
HOCTbHIO 0cankoB, P OAbrep COBEpPLIEHHO OTPHLAET YyacTHe aTMOCepHBIX

+0CafKOB B 06Pa30RaHHYU TPYHTOBHX BOX. O4eBHAHO, JOMKEH CYLIECTBOBATh
K4aKO#-TO APYrOd MCTOYHMK BJATH, NMUTAl0IEH TPYHTOBHIE BOABl, H 3TUM MC-
TOYHHKOM P OabT €D CUMTAET BOASHBIE NAPH BO3AyXa, KOTOPHIE, NDOHMKAsI
RHYTDb [1O4YBH, CIYIIAKTCA TdM, TAe NOYBd HMECT HEBBICOKYIO TEMNEPATYDY.

[Tocaenopateau Ponbrepa, B aune Mopa, 3ouTara u Jdpna.
PA3BKBAJIH, [JaBHLIM O6DA30M, OTPHIATEALHYIO CTOPOHY BONpPOCA, KaK H
caMm Poabrep, T. €. CTAPAIHCH A0KA3aTh HEBO3MONHOCTH [IPOCAYHBAHHAH
aTMOCGEpHBIX BOZ B ray6uny semad. C 3TOH Wenblo OHM CTABHJIH OMbIThI
H44 NPOCAYHBAHHEM BOAbL CKBO3b PasajH4YHbie MOYBHI, MNOMEHIEHHHIE B UIH-
pOKHX TpyOKax, nocrarjeHHHX BepTHkaibHO. OHM e H3y4aNH BOMPoC N
0 CKODOCTH TOPHBOHTAJIbHOTO, NEPEABHKEHHSI BOIbl, 4 TAKKE M BONPOC
O BJMAAHHH 3dHAHMBAHWA NOYBBI (MeCKa) HA CKOPOCTb BEPTHKAMNLHOM (HAb-
TpAUUH BJAArH.

BonpoCul 0 BO3MOXKHOCTM KOHIAEHCALMH B [OUBE .BOAAHBIX NapoB
{(NOJIOXKHTEABHASE CTOPOHA BONPOCA) XOTS M H3YYalHCh YIOMAHYTHMH MC-
CMeAOBATEASMH, OJLHAKO, PE3YyJAbTATH HX ONLITOB Malo yOenHTeTbHEL.

Kak 6b HM OTHOCHTBCH K TEODMH KOHIACHCAUMM BOJASAHBIX nNapos
B MNOYBE, CJAEAYET OTMETHTb, YTO KaK Co0bpaxeHusi Poabrepa, Tak
ONBbITHL €r0 M0CACAOBATE1CH, KOHCTATHPYIOMWHE 6YATO 6B HEBO3MOXKHOCTH
NMPOCaY¥BAHUA HA 3HAYMTEAbHbIE IYOUHB KANEIbHO-XXHAKOH BJArd, B CYI-
HOCTH, HHYEro He A0Ka3bBaloT. Bo Bcex aTux paboTax peus HAELT O npo-
CAYHBAHWHU BOJb!, BUIHMOM I1a30M, UM, KaK Bmpaxaercs Réné d’Andri-
mornt, BOOIb B KalnUMJAJASPHOM COCTOfIHUM M. Ho Boma moxkeT nepe-
EBUTATHCA H B HEHNOCTYNHO# raasy ¢opme, B Tak Ha3LiBAEMOM [IJ1E€H Od-
HOM HJIM MOJNEKYJAAPDHOM COCTOSHHH, O 4YeM MH Oynem rosBOpHTh
nojpobHee HECKOJNbBKO JAanblie.

Camas Teopusl KOHAEHCAIMH I[I0UBOI BOASHBIX NapoB, B TOM BHIE,
KdKk oHd Oblid BbiCKa3aHa PoONbBrepomM H €ro MocAeAoBaTEaAAMH, MOA-
Beprnach KPHTHMKE cO CTOpOHW [ aHHa, ormeruBuiero: 1) yro CKpbITas
TENnJ10Td napoolpa3oBaHHA, KOTOPAsS BeIAeAseTCA MDY KOHAEHCAUHHE, JO/MKHA
B TaKOM CTENEHH HArpeBaTb NOYBY, YTO HAJbHEHIIAS KOHAEHCALMS mpe-
KPaTUTCS; 2) UTO AASl [OJAYYEHHUsS] 3aMETHHX KOJH4YeCTB BOABI NYTEM KOH-
AeHCALHH Heo6XonwMo, 4TOOLl uepe3 nOYBY MNPOUUPKYAHPOBAA OGOJbIIOH
06bem Bo3nyxa (mo 2000 ky6. meTp. yepe3 IMAOWAAb 1 KBajp. MeTpa),
a MeXAY TE€M TPYAHO NPENCTABUTL Cebe TakKyl Cuay, KoTopas Obl Apu-
BOJAH/IA B JBHXEHHE TAKHE MACCH BO3AyXad; 3) 4YTO, HAKOHEI], B aTMOCHepe
HET TaKoro 0OJBIIOrO KOJHYECTBa I1dPOB, H 4TO BO BCEM cTOJ/16e BO3RYyXa
BelcoTO# B 1000 M. # Cc oCHOBaHMeM B 1 KB. METDP COAEPKUTCA BOJH,
Moryuie#l kKoHneHcHpoBatbca npu 10° 11, He 6oabme 0,50 mMM. Ha 1 KXB.
METP NOBEPXHOCTH. BoiBoawl 'anna, B HEKOTOPOH HX 4aCTH, BHI3BAMK
BO3PAXEHHA CO CTOPOHB 30HTAra u Hpua, HO 3TH BO3PAKCHHA HE
YHHUTOXW/IN MOJOKEeHHH I aHHa, KOTOpLIA JONOJNHHUJI HMX IO3KE HEKOTO-
PHMH HOBHIMH COOOPaKECHHUSIMH. '

Kpome I'annHa, KpuTHuecKH oTHecaucb k Teopun Poanrepa
JHUuHAap ¥ BoabHH, Ha Bo3paxkeHuAX KOTOPHIX MBI OCTAHABJHBAThLCH
He 6ynem. OTmeruM, uTo kpuTHKa I'aHHa 1 BonbHU oxasana CHALHOE
- B/IMAHHE HA Ja/bHedIlee pasBUTHE TeopHH P oJbTrepa, KOTopas Ha BPEMH
Ka3anacb NOXOPOHEHHOW. IIONbITKH BOCKpPeCHTb 3Ty TEOPHIO MOSABASIOTCH
B koHue 80-x u B 90-x rogax B paborax pycCKHX HCCAEAOBaTE/EH.

baunsnuH, npoussons HabmomeHuss Ha EaucaBeTrpaickoi ere-
OPONOTHUECKOR CTAHIMM, NPHUIEN K 3aKAYEHHIO, YTO IHKHIKAR - BJAAra
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He NPOHUKAET B MO4YBYy IayOxe 1 MeTpa B TeyeHHE LEJOro rofia, 4To
BAAXHOCTb NOYBHI HAXOJHUTCA B 3ABHCHMOCTH OT [IOYBEHHOH TeMIepaTyphi
M YTO He0OXOJHMO ZONYCTHTH MEPEIBHXKEHHe Napoo6pa3HOH BJard B 1O-
BEPXHOCTHLIX TOPH30HTAX 3€MHOH KOPHL. TOT e HabA1aTeNb OPraHM30Bal
-QNHTHl C 11e/bI0 NPOBEPKH CBOMX BHBOAOB. OH yCTaHABIKBAJ JH3UMETPH .
B BHAE UIMPOKHX Xeae3HnX Tpy6 miauHono B 1,53 M., HAMOJHAA HX TO# Xe
NOYBOH, B KOTOPYIO OHH BPHIBAAKCH, H IOMEINAA NOX HUMH JXee3Hble YaulKH,
CAYXHBIUHE /I COOHpanMsa BOABL. B LeHTPE JAH3HMETPOB INOMEMAJHCD
TOHKHE TPYOKH AJg HabMoAeHHA 3a CKONJIEHHEM BOJbl B Yalikax. Hernipex-
asetape Hab/10JeHHS MOKA3anad, UTO Jaxe B MepHOAbl BHINAJEHHA 3HAYM-
TeALHOr0 KOJHYECTBA OCAIKOB BOAA B JIH3HMETPAaX HE HAaKOMJIAJAACh. JTH
onuTH, B CBA3H ¢ HAOJIOXEHHAMU HAJ TEMIEPATYPOH H BJIAXKHOCTBIO
NOYBEl, NPHBEAH DI H3HHHA K CACAYOWHM 3AKMOYEHUIM: ,B0Ja HAUKX
OCaKOB B XHAKOM BHIE NPOHHKAET B [I0YBY TOJbKO Ha IayOGHHY OKOJO
1 merpa, B ra3000pa3HOM e COCTOSHHH NEPEMEUMIAeTCsl M BO BCEM CJIOE
8 150 caHTUM., 4, BepOSTHO, BO Bcex riayOxe Jexaux, HeHACHIEHHb X
BojoI0 cnosax. [lepeMeweHye ra3on6pa3Hod BOAK NPOHCXOOUT NOXM BJHS-
HHEeM [IOUBEHHOrO TenJAa M NPEeHMYIIECTBEHHO B 3aBHCHMOCTH OT Pa3HOCTH
TeMIepaTyp NOYBEHHBIX CIOeB”.

Kak MOXHO BHaeTb M3 paboT B/AHM3HWHA, ero orpumaudue npoca-
YMBAHHS aTMOC(EpHEIX BOJ HAa 3HAUHTEAbHYIO TMYOHHY W ero 3akaioueHHe
0 OMPKYJAAUMH Napoofpa3HOil Baark 60Jiee HAM MeHee OJHOPOIHHI ¢
TAaKUMH XKe coobpamenuamMu Poabrepa H, cneJoBaTenbHO, K €r0 BH-
BOJAM OTYACTH TNPHJAOKHMBI 4 Te BO3PAaXKeHHs, KOTOPhIe feaagnch P onb-
repy, 3onrtary ¥ Hdpuy. KoHaeHCauHs BOISIHEIX MapoB B [OYBE
Bav3HdHBM He OGblJa A0KA3aHA M He OBUIO CAEAAHO NOMBITOK HM3YUUTH
ONBITHEIM TyTéM HMMEHHO 3TO SIBJIEHHE.

TakoBbl e, B OGLEeM, H ONBITH ' ONOBKHHCKOT O, 0POU3BEJEH-
umie B Kpeimy, Ha rope Kacreas. Ha kpaio 0OpbiBa, C/I0KEHHOTO H3
REeCYAHOTIMHUCTHX TIPOAYKTOB BHIBETPHBAaHHMA TPAXHTA, HMCCJ/EA0BaTENS
BPHJ JBa LUIMPOKHX LUHKOBHIX JIH3HMETDP2, M3 KOHX OJAHH MMea B AJMHV
2 apu1. 2 pepul., a aApyroii—1 apuu. 1 Bepm. C60KY MOX NU3UMETDPH GBLTH
NOJBEJIEHH TOPU3OHTANBHBHIE XOJH, B KOTOPHIX NOMEIUANUCH COCYINbl JJA
cobupanus BOAbl. JIH3WMETPH HANOJHEHB Ob/IH OJHHAKOBOH NOYBEHHON
MACCOH, MOAOCTJAZHHOH HeOOJLUIMM KOJAHYECTBOM rajeunHka, [losxe [o-
JOBKMHCKHUYH BpHA enle 2 JH3HMeTpa: B 4 apwiHHa ¥ 1 apu. IJAMHOIO,
NpH YeM HaJl NOoCAeAHMM OB yCTPOEH KaMeHHBIH KynoJl, 3ald1NaBLIHiM
OT MOXAST H pocbl. Bmecre ¢ HaOJMIOXEHHEM HAX KOAMYECTBAMH NPOCaAyH-
BaBIIENCS CKBO3b JH3MMETPH BOAB BeAHCh M HaOGAOXeHHsA Hal KOJuue-
CTBOM OC4aAKOB M TEMIOEPATypoH BO31yxa H NOUBbl. [ONOBKHHCKUH
npumes K BuiBOLy, ¥TO ,B LEJOM H OOEM OKa3blBaeTcs sIBHag CBA3b
C OTHOLUIEHHMEM TeMIIepaTyp M KOJIH4YecTBOM OCAaAKOB (B MOUBE); KOT XA TeM-
nepaTypa nouBbl BHILUE TEMNEpaTypH BO3JyXa, OCAAKOB B 10OYBe HET".
Ecay ke nMeioTca oOpaTHBHE OTHOLICHHS, OCAAKH NOABASIOTCA, MPH dell
B Gosee rayGOKOM C/I0e MOJy4aeTcs ropasgo 60Jblie Bjard, 4eM B Bepx-
vem. MHTepecHo Takxe, YTO nocae HHICTPOro NOJHSITHS TEMMEPATYPH BO3:
ayxa (#a 2—3°) Haba0KaN0CH 3aMETHOE YBEJIHYEHHE OCaAKOB B JH3HMETpE,
33MMIEHHOM OT AOXJS. :

W3 uudp uccaenoBaTtens, OXHAKO, €1Ba JH MOXHO CAEAaTh BHIBOX, YTO
OCapKH NOSABJSIOTCA B MOYBE, KOrJa €6 TEMNEPATYPA HHXE TeMIepaTyphl BO3-
AyXa; B 1eJIOM pAAE CJAy4aeB MMEWTCs Kak pa3 obpaTtusie oTHoweHHs. To
o6CTOATENLCTBO, YTO B AMHHHOM JM3HMETPE NMOayyaeTCs 60Jbliue BOAL, YeM B
KOPOTKOM, MOXeT OBITh HCTOJNKOBAHO KM HE B CMBEIC/E KOHACHCALHH 31€Ch BO-
ASHHX napoB. Jleno B TOM, 4TO AJMHHEbBIE TPYOKH, KAK 3TO OBbIIO NOKA32HO
na onuite Jle 6 e g e B bl M. 331€ DXKUBAIOT MEHbHIC BOJIHL, 4yeM 60/Ie€ KOPOTKHUE.
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He ocranaBauBasfich Ha paborax Hlupokux, bapakosa u ap.,
oTMeTHM eule HabnoneHnss 3H60Ab 4 a, NPOU3BEJIEHHbBIE B OKPECTHOCTAX
®eonocu B Kpuimy. Mccaenosatens Hawen B npuaeramolldX K FOpPoay
ropax rpomMajHbie KameHHble Ky4H, o6bpemom oT 1250 no 2900 ky6. meTpoB,
CROXEHHbIE M3BECTHAKOBHIM uie6HeM. DTH KY4YH Ha MepBBIE B3arasax npo-
U3BOJAT BrneYaTNeHHe MNPHPOAHBIX 006pa3oBaHU#, HO PACKONKH HX OCHO-
BaHHH npuBeqH 3HO6O0ABb/JAAa K 33KAOYEHUIO, YTO 3TO HCKYCCTBRHHHIE
THAPOTEXHHYECKHE COOPYXKEHHs, TaK KAaK OH Hallen JPEHAMHHIE TPYyOH,
N0 KOTOPbLIM BOAA M3 KydY IOCTYIana B TOPOACKHUE uUCTepHol. Takum obpa-
30M, [0 MHEHHIO HCCNEROBATE S, KYYH CAYXKUIH IAS CTYIIEHH#A BOXS-
HHIX NAapOB M NpeBPalleHHS HX B KaneapHO-KuUAKyw Bnary. Hccrenosa-
TeJMb [0JAarder, 4TO CBOIO (YHKUHIO KOHACHCATOPOB ONHCAHHBIE KyYd
MCNOJMHSMKH B TenA0e BpeMms roja (C aipensi N0 CEHTAOPb BKAUYUTENBHO), -
KOrJa, ¢ OXHON CTOPOHBI, TeMneparypa ¥ abCOJ0THAN BAAXKHOCTb BO3LyX4
JOCTHTANH MAKCHMAAbHBIX BEAHYHMH, 3 C JAPYrOod—pasHHUd MexIy TeMme-
paTypof BHelUHero BO3AyXa ¥ TeMNEepaTypOH BHYTDH HaCHLIMHbIX Ky4d CTA-
HOBH./1aCb HAHOONbIIEH.

Yro6sl NPOBEPHTh CBOHM 3aKkJKOUeHHs, 3U60Ab 1 PElIHA YCTPOHUTH
MCKYCCTBEHHYIO Kyuy KOH/JEHCATOp B BHJIE YCEUEHHOrO KOHYCA C HHMCHHM
auamerpoM B 20 M., BepxHMM—B 8 M., BbhICOTOH B 6 M. n oGbemox
B 115 ky6. cax. Bonpoc 06 3T0M KOHJAEHCATOpEe MNONBEPrancs o6Cyxae-
HHI0O B OCODOH KOMHCCHH 2-TO MeTEOPOJOTHYeCKOro C'be3ja NpH AKaleMmHuH
Hayx 8 1909 r. KomMuccus, Mpy3HaB KOHAEHCAIHIO NMapOB BOIbBI ITOUBOHK
BAOOJIHE BEpOSITHOI, BHICKA3akach, OJHAKO, B TOM CMbiCJAE€, UYTO KOJHYE-
CTBEHHass CTOPOHA 3TOr0 npouecca easa JAH MOXeT ObITb 3HAYMTE/bH.
Komuccus 6asvpoBanach B JaHHOM Caydae Ha BuiBOZax CnmepaHCKOTO,
KOTOpBi#, kak H [ aHH, CuyHTana, YTO nNOBBIeHHe TEeMMepaTypsl NOYBHI
MpH KOHAEHCAIHH JIO/KHO, B KOHIIE KOHIOB, OCTAHOBUTH TakoByw0'). Tem
He MeHee, NPUHHMAfA, UYTO TEOPETHYECKH OYEHb TPYAHO ONPeeaAHTh KOJH-
YECTBO KOHACHCHPYEMOH BJArd, KOMUCCHUS NPH3HANA ONLIT BeCcbMa Xena-
TesIbHBIM. JlaabHeliwias HCTOPHS 3TOTO ONBITA MOKA HEU3BECTHA,

B noc/exHHe roibl BONPOCOM O KOHAEHCAUMH BOLSHBIX NapOB NOYBOH
3aHumMancs Jle6 e neB, nolleAIIHH B HU3y4eHHH STOTO BOMNPOCA HECKOJBKO
HHBIM OyTeM, 4YeM npejbiayiude uccaenoBatesn. (Cuuras, uTo BONPOC
O CTYLEHHH B [OYBE BOASIHHIX MAPOB CBOJAKMTCS K BONPOCY O BEJHYUHAX
ynpyrocTd BOAAHOTO napa B atmocdepe H B nouse, JIeOe e B NPUCTY MU
K M3Y4Y€HHI0 3THX NOcC/aeIHHX BendynH. C nmomouibio 0co60 KOHCTPy HPOBaH-
HBIX THrporpadd u tepmorpada OH onpeless] Ha PasaMYHBIX TAyOHHAX
NOYBHI OTHOCHTE/AbHYIO BJaXHOCTh TNOYBEHHOTO BO3JAyXa ¥ TeMNepaTyphi
MOYBLL. YIPYrocTh 1apa HaxoAuAaCh 3aTéM MO OObIKHOBEHHBIM ICHXPO-
METPHUYECKUM Tabaunam.

Pesomupys cBod HaOMIOJEHHA B NPHPOJE U B HCKYCCTBEHHOH 00-
ctaHoBKe, Jle6enxe B yka3blBaer, 4uTO ,eCJHH B NOYBE COJACPHKHTCS BOXNbE
MEHbIIE, YeM 3TO COOTBETCTBYET MaKCHMAJIbHOM I'MIPOCKONHYHOCTH TAHHOH
NMOYBLl, TO OTHOCHTE/NbHAs BNAAXHOCTb BO31yXa B TAKOH AOYBE CTaHOBHTCH
meHpwe 100 (B npoTHBHOM cayuae OHa Bceraa paeeHa 100%/,). Yem cywe
MoYBa, TeM MEHbIIE OTHOCHTENbHAS BJAXKHOCTb ee BO3xyxa. [Ipu oaHoi
H TOR Xe BJAAXHOCTH MOYBHl OTHOCHTEAbHAS BJaXHOCTb BO3JyXa B NOUBE
YBeJHUYHBACTCHA € YBeJHYeHHEM TeMnepaTyph IOYBH, ¥ Hao6opoT“.

Tak kak, NpH 3HaYHTENbHOM HATPEBAHHH 3€MHOH NOBEPXHOCTH B JieTHHE
¥, 4aCThi0, BeCEHHHE H OCEHHHE NePHOAH YyNPYrocTs BOASHEX NAPOB B Bep-
XHEM TOPH30HTE MOYBBl HECPABHEHHO BHILIE YNPYroCTH 0apoB B aTMocdepe,

1} 310 NONOKEHHE BCTPEMAIO0, OJHAKO, BO3PAXKEHHS B TOM CMbICAE, YTO TENIOTA MOCA
TEPATLCH AYYEHCNYCKAHHEM, YACTh €e MOrna TPATHTBCS HA OHOJNOIMYCCKHE i  XHMHUYECKHC
npoueccel (3ouTtar, Hpu).
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TO SCHO, YTO JIHEM HHMKaKOH KOHIEHCAuHH IO0YBOH BONAHBIX NAPOB He
MOXeT OBITb, HO 3aTO HOUbKI, KOrJa YCTAHABJAMBAETCA OGPAaTHOE COOT-
HOIIEHHE, BOJSHEIE NAapPu M3 aTMOC(HEpH NEpPexXOiAT B NMOUYBY, TAE K KOH-
XeHcupywTcsa. JleGenes mogaraeT, 4ro 4HcI0 JHeH (Houell) B rony,
_Korja Taxkas KOHaeHcauusi Bo3moxHa, pocturaet 200 ans OpeccH, rae gu
BeJ CBOHM HaOMIOJeHHS.

“¢  Jlsi9 BHISCHEHUS KOJHYECTBEHHOH CTOPOHH MPONECCE KOHAEHCALHH
JleBexen crapun caeayoigde onblThl. B nHebGoabmiue cTakaHYHKH (00beM
okoso 30 ky6. CM., BHICOTA OKOJIO © CM., JAuamerp 27—28 mM.) Hacbina-
Jach NOYBA, BAAKHOCTL KOTOPOH Opina Go/blI€ MaKCHMAaJBHON THTPOCKO-
nHyHocTH (5,129/0) Ha 4--8%/,. Tlocne 3axona COMHNA CTAKAHUYHKH, CTOSB-
IiMe yXe HEeCKOJAbKO YacoB HAa OTKPHLITOM BO3Zyxe B MOYBe, TaK 4TO
TEMIePATYpPa HACHIMAHHON B HUX 3eMJd OBlIA PaBHA TeMIepPaType IOYBH.
6BICTPO B3BEIUMBAJHCDE H CTABHAMCH OOPaTHO B IOYBY. YPOBEHbL [IOYBHL
¥ 3eMJIM B CTaKaH4YMKax Ob1 onuH U TOT xke. [loropa suibupanace ,THXad,
sICHAsl, KOTJla HOYbIO HeAb3S OB/I0 OMHIATH AOXKAA, TYMaHa WJIH pOCH".
Pano yrpom, uepes !/2>—3/: yaca mocse BOCXOJAA COJHUA, CTAKAHYHKH BbI-
HMMa/auCh H3 I1IOUBHI, HEMEIJIEHHO 33aKPHBAAHCh NPHUTEPTHIMH NPOOKAMH M
B3BEUIHBANHCh. _

[Ipy nomoum¥ 3TOr0 MerToha, TOYHOCTH KOTOPOrO €1B3d JAH MOXET
CUMTaThCt 0cobeHHO Goabwol, Jle6egeB Onperenu BeIHUHHBH [OTA0-
maemoit Baarkn ot 0,12 g0 0,62 mm. Cpennas wu3 15 ABOHHHX Orpesene-
HUH—O0,34 MM. Takum 06pa3oM, eciId NPHHATh, COTMACHO ¢ JIeGeneBH M,
yro nousa Opeccn kougeHcupyer 200 pas B roay, TO BeJIHYHHA KOHIEH-
' cHUpyeMO#l BJ4TH 33 roj onpejenurcs B 68 MM., 4TO COCTaBHT !/¢ yacTb
TOJOBOrO KOAH4YeCcTBa aTMOCPEPHBIX OCAAKOB B JAAHHOH MECTHOCTH!).

Kpome KoHpeHCandH BOASHBIX NaPOB, TMIPOCKONHYHOCTH NIOYBL! MOXKET
TOXE CAYXKUTh [IPMUHHON nepesayu napos BOA B Gosee rayGokue ropmu-
30HTbl noYBwl. [IpH HarpeBanuu BEPXHUX TOPH3OHTOB MOYBH YNPYroOCTb
NapoB I'HrPOCKOfIHYECKOA BOAB YBEAHYMBAETCH M Napw HAUUHAIOT Mepe-
XOJAHTh YacCThi0 B BO3AYX, UaCThIO B HHMXKeJexalue, elle HE HATPeBIUHECS.
caou nouBst (Cnepanckuit), o uem OyneT peub eire jnajnee.

Boaa, nonasiasi B NOYBYy H3 aTMOC(EPHRIX OCAZKOB MM MPH No-
MOWIM KOHJEHCAUMH BOJSIHBIX [1aPOB, OTYACTH OMNSATb YXOXHMT B armMocdepy,
ycnapaeTcsa KakoBa BeiMUHHA UCHAPEHUSI H B KAKOM OTHOLI@HHH OHA
CTOMT K BeNHYMHAM [OCTYNJEHHST BOLbl B IIOYBY, Mbl JAO CHX MOp He
3HaeM, TaK KaK 3BANOPOMETPHl He JaloT A €A CTBHTENbHOH BeJHYHHH
HCTIaPEHHS. ] ' '

HMIHTEHCHMBHOCTbL HCIAPEHHSA HAaXOXMTCS B 3aBHCHMMOCTH, TJIaBHHIM
00pa3om, OT yCJAOBHE K/AUMATA, HO HE HCKMOUHTennHo. Paboramu Ul io 6-
nrepa, Heccunepa, Baruepa, lllne » xp. BHACHEHO, YTO NPHUUHHWL
YAPABJIAIOUME MCHAPEHHEeM NOYBEHHOHR BOJAH, MOryT ObITh PasHeECeHH MO
TpeM KareropuaMm: 1) BAMSIHHE METeOpOoJOrH4eckHx (PakTOpOB, 2) BIHSHHE
XUMHHECKHX ¥ (PH3HYECKHUX CBOHCTB MOBEPXHOCTHOH NOPOAH H 3) BJAHSHHE
VCAOBMIT 3a1eTaHust nopoabt (MONOKEHHE IO OTHOLUEHHIO K CTPaHaM CBeTa,
YroJl najeHus CKJIOHAa H Hp.).

W3 ¢akTtopoB nepsoil Kateropun (MereOpOJOrHYeCcKHX) ocobeHHOE
dHAUEHWEe WMEIoT TeMnepatypa M Berep. [loHSTHO, YTO yeM Bbllle Temne-

1) Mpl He OCTAHABIMBAEMCS KAl JaHHbiMM Jle 6eneBa OTHOCHTENHHO BOKOHOCHOCTHM
NprOpEeXHBIX AIOH ¥ AHanbi, NAHABIMM, KOTOpblE, IO €ro MHEHHI0, CNocoGHHE NOATBEPAHTH
NIPOUCXOXKIEHNE IPYHTOBLIX BOX TIOMOLUBIO KOHAEHCALMM BORAHBIX napoB. Bompoc o Takux
NPecHbIX BOjax MPHMOPCKHX NIOH MMEET YXe HCTOpHI0 B GENbrBHACKON nuTeparype H MOMer
pemartsca u uupiM nyteM. Cm. Réné d*Andrimont. Bull. de la Soc. belge de géologte
etc. T. XIX, 1905; Ann. de la Soc. géolog. de Belgique XXXH, -1905 t. XXXIII, 1906 n nmp.
padorbl TOTO We-aBTopa, a Taxxke K. Pennink’a. Over de beweging van grondwater.
De Ingenieur, Ne 30, 1905.
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paTypa, TeM HHTeHCHBHee ucnapeHue; B esponedckoit yacth CCCP, xax
1I0Ka3bIBAIOT HAOAI0NEHHs, COOpaHHble  00paboTaHHbie [ e it Hi e M, HHTeH-
CHBHOCTb HCNapeHWss noBbiliaercs no Mepe asuxenus ¢ C3 ua HOB.
T. €. B TOM XXE€ Hanpasn€HHH, B KOTOPOM BO3pacraer CpelHAs rolL0Bas

“eteMmnepatypa. Biusaaue Berpa Ha ucnapende OOyC/AOBAMBAaETCS KaK ero
CHJIOH, TAK M BJAXHOCTHIO; YEM CHJbHEE M Cyure serep, Tem Godabule
HCrapeHue.

PaszpsacHenneM BAMSHHI €O CTOpDOHB (H3MUECKHX H XHMHYECKHX
CBOACTB CaMOM NOPOAH 3aHHMMAJIMChL MHOTHME HCciaenosatend. Tsepaas
3eMHAst TOBEPXHOCTb, HAXOAACh BO BJAXHOM COCTOfHHH, HCOAPSET CHIb-
HEE, YeM OTKphITass BOJHAS NOBEPXHOCTb., Ec/aM noBepXHOCTHag mopoja
HACHIN[EHA BOJO¥ BIOJHe, TGO HAa KOJHYECTBO HCnapsamouelcd BOIAB He
OKa3biBA€T NOYTH HHUKAKOr0 BJMSHHS (PH3HYECKOE CTPOEHHE NOPOAbi.
Ilpoucxopauie nyrem ucnapeHMs NoTepH BJATH NONOJHAIOTCS NOJHATHEM
BOAB M3 Gonee MIyOOKMX Ca0eB, M TaKoe MNOJHATHE NPOAOINKAETC 10
TeX M0p, NOKa KOJHYecTBO BJATH B MOuYBE MNPEBLIAET [I0JOBHHY €€ NOoJ-
HOH BJIArOEMKOCTH, €CAM MXE BJAMHOCTbL NafaeT HHKE 3TOro npejpesa, To
MOJHSITHE BOAbl OCTAHABAMBAETCSH, CAECACTBHEM YEro SBASAETCH BHICbIXAHHE
I0BEPXHOCTH, U TAKUM 00pa3oM HCMapAoLMH CA0H HNOHHKAETCS M YXONMT
TeM TJy0xe, yeM MEHblUE BOJAB COAepXKana MEePBOHAYANBHO NOYBA M UEM
CKOpee 110 BLICLIXaHHe NOBEPXHOCTHBLIX ee¢ TOPH3OHTOB. biaaronapst BH-
CHIXAHHIO JHEBHBLIX TOPH3CHTOB YMeHbUIAGTCS MPAMOE BJHSHHE BHEWHHX
(aKTOPOB HCnapeHUss (MHCONSALMsA, BeTep), BCAENCTBHE Uero HCnapeHue
CHJIbHO NOHMXaercs. B sTom cayuae ¢(akTropoM HCIapeHHUs SIBAGETCH Ha-
rpeTHiit BO3AYX, ABMXKYIIMECS B cHcTeMaX [Op nOuBbl. Yem moOMmHee
BHICOXUIMH CJAOH H 4Yem raybxe, B CHIY 3TOro, ONYCTHIACH TOPH3OHT HC-
napedus, Tem Oonee ocaabaseTcd NnocJjaegHee.

Benuunna ucnapenusi, NpH NPOYHX pPABHBIX YCJAOBHSX, 3aBUCUT OT
Pa3MepoB HCUZpAOIeH NMOBEPXHOCTH: ueM OOJblle MOCAeAHSsA, TEM 3HAYH-
TeJbHee noTeps Boabl B arMmocdepy. Ha 3ToM OCHOBaHMH BOJIHHCTBHIE H
LLIEpOXOBATHIE MOBEPXHOCTH HCNapaioT 60/abUIE BOKbL, UYeM IJIOCKHE K
rnagkue. Ha Be MUnMHY uCnapeHust BAHSAIOT 3aTeM KaK MEXaHMuECKHH Co-
CTaB MNOPOJb, TaX M CTPyKTypHsle ee ocobeunoctH. llpu oauoposHo#
CTPYKTYPE€ TOHKOCTb YAaCTHL, O H3BeCTHHX IIPEAENOB, OKa3blBaeT CNOCO6-
CTBYIOIIEe HCnapeHH1o BaHsHue. [lMoTHBle nOpoAsl, 061axaoiue Go/bluel
KanWIJISPHOCTBI0O M CHU/bHEE HarpeBalomHecs, HCNapsioT O60.blie BOMLM,
HeM DPBIXJILIE,

HMHTeHCHBHOCTHL HCMApeHusi 3aBHCAT TAKXE H OT nBeTa noussl. Bow
Henapsercd Tem G6Goablue, YeM TeMHEe OKpPACKa [QYBH, IIPH YeM IBETa,
B NOpsAKe OCAafeBalOiero HCIapeHHs, pacloJiaraioTcsd Tak: YepHId,-ce-
poifi, Oypui#, xeaTolff, KpacHslt, Geawii. Ec/aHM nouswel norepsad nyrtem
MCTIAPeHHs 3HAUHTENbHHE KOJWYECTBA BOJH, TO yCTaHABIMBAETCH O6paT-
Hasl NOCJeNOBATEeNbHOCTh [ Pa3JTHYHHX [BETOB, TAK KaK TOrjAa Hayu-
HaeT CKa3bBATbCH BJHSHHE CTENEeHH H myGHHbI YCHIXAHHA NOBEPXHOCTHHIX
TOPHU30OHTOB. .

Conu, HaxoaslllMecss B MOYBe, OKA3HIBAKT HECKOABKO yrHetawouee
BJAHSHUE H3 MCIADeHHe TOJbKO B TOM C/yyae, €C/IH OHH HAXOISITCA B 3HA-
YyUTeJIbHBIX KOJHuecTBaX. B aTom cuayuae, no mMHeHuio Briggs’a, Bauser
PA3pLIXJICHHE BEPXHEro FOPH3OHTA MOYBHI, 6naronapﬂ KpHCTaNNB3aLKH
B HEM COJeH.

Ouens 60/b1110€ 3IHAYEHHE B BONPOCAX HCIIAPEHHS MMeer xapakTtep no-
BEPXHOCTHOro nokpoBa, [10BepXHOCTH, NOKPHITARA MUBOH PACTUTENbHOCTHIO,
HcnapseT Haubosabluee, NOBEPXHOCTh C MEPTBHIM NOKPOBOM—HAHMEHbUIEE,
4 ToJas NOBEPXHOCTb -— CpPeJlHee MeXJAY HHMHM KONHYecTBO BOAH!).

') Bonpoc o BAuAHNY A€ca HA HCnAapeHWe ¥ HAKOMACHHE BAard GYAET paccMoOTpen 0C000.
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PazjguyHble 10 COCTaBY NOYBH HCHAPSIOT, IPH NPOYMX PABHBIX YCJAO-
BHSiX, HEOMMHAKOBOE KOJM4E€CTBO BJarH: Tak, Hanpumep, Topd ucnapser
HaubosblIee KOJUYECTBO BOIbl, [1eCOK HAaUMeHhllee, a IJIMHA 3aHHMAeT
cpenHee MexAY ABYMs [ePBHMH NOPOLAMH [OJIOMKEHHE.

Hakonel, cjaeayeT OTBETHTb e€llle HA BOMPOC O B/JIHMSIHHH MO/0KEHUA
CKAOHA HA BeMMUYKHY HCHAPeHHd. DTOMY BONPOCY OCOGEHHO MHOTO BHH-
MaHUSL TOCBAIAIOT paborhl J3epa ¥ BOJMBHH, XOTH €ro Kacaluch,
B GoJblueli MAM MeHbIIEH CTENEHHM, H JPYTHE HCCAELOBATENH (Hlloﬁnep.
Hlymaxep, JTopenu) Mz onbltoB D3 epa aBCTByeT, 4TO OoJablile BCEro
Hcrnapsercs 3a TOL BOAB C MKHBIX CKJIOHOB, 3aT€M HIYT CKJIOHH BOCTOY-
HBIE, 3anajHble M, HAKOHeLl, CeBEPHHIE, M UTO €CAH YroJ NaJeHHs CKJIOHA
YBEIMYHMBALTCH, TO BMeCTe ( TeM BO3PAacTaeT PA3HMIA MEX,Y BEJHYHHON
MCNAPCHUA CEBEPHBIX M IOXKHBIX CKJAOHOB, a TAaKXe, COOTBETCTBEHHO, BO-
CTOYHBIX M 3aNajHHX, MO0 C BO3PACTAHHEM YI/OB MaJeHHA NOBBLIIAETCA
MCMapeHHe HA I0XHOM H BOCTOYHOM CKJAOHAX H NIOHHXKAETCSI—HA CEBEPHOM
¥ 3analHoM. Beluncass, BMeCTe C TeM BeJHUHHY HHCOJSILHM B TeyeHHe
roja Ha pPas/JHUYHLIX CKJIOHAX M NOJ Pas3NHYHBIMM yIJaMH 0aJeHud, D3ep
NPHXOIUT K BBEIBOLY, YTO BEAHYMHA MCMAPEHHS CTOHUT B NPAMOM OTHOILUE-
HHH C BenuuuHo# uucoasuuH. K 3aknioueHusM aBTopa CiaezoBasc 6wl 10-
0aBHTh BJAHSHHME CH/Bl, HANPAaBJEHHS M BJAXKHOCTH BETPOB.

[Tpexkae ueM NOAOHTH K BOBPOCY O NepeiBHXEHMH BOIbl B [10YBAX,
OCTAHOBHMCSI HA PACCMOTPEHHM TE€X B3rAAJA0B, KOTOPHIE BLICKA3bIBAJHCH
pPasHBIMH HccAe0BaTenaMM O QOpMmax, B KAKMX BO/Ja HAXOXHTCA B IOUYBE.
[Tocnexuuit BONPOC JOCTATOYHO CJOKHBIH M TPYyAHHH M OOIMENPHHATOY O
ero pas’pemieHuss He HMeeTCH.

Tak, KoccoBuu, PAcCy®as 0 TOM, KaK pasmemaercsx BOJA B YBJAXK-
HEHHOH BBICOKOH OYBEHHOM KOJIOHHE, COCTOSIEH H3 OJHOPOXHOro Ma-
TepHana, NPHXOAKUT K 3aKMIOYCHHIO, YTO B HHXHeH 4aCTH KOJOHHBl BCE
NOPbl 3aNOJHEHbl BONOH, M [O4YBAa 3aJepPKUBAET 3]eChb MAKCHMAAbHOE
KOJIHYECTBO BOJAbI, Kakoe OHa BooOwEe cunocobHa yrepxaTh (Ha M-
OOnbmasg BAATOEMKOCTh). Bmiie 3atoro c/a0s He Bce yxe MOpbl
3aNOJMHeHbl BOJAOH, a TOJIBKO HanOOgee menkHe (OTHOCHTE/AbHAs Baa-
rOEMKOCTbD), a ele Bbille COJAEPKMUTCsSE BOXA, KOTOPask He HAXOAHTCH
B HENPEPHBHOH CBA3M C BOAOH HMXXHHX CAOEB, a NpeacTaBjeHa OTAe/]b-
HEIMM OTPHIBKAMH (HAMMEHbIUAS BAATOEMKOC Th).

Pene n'AnapuMoH pasnidyaer BOAY KaNUNJASPHYIO, Nae-
HOYHYII0O H MHKponoposyw!) KanuiiapHas Boxa BHIuMA IJIa30M,
I1IeHOYHAS K€, NPeJCTaBNE€HHAs TOHKUMH OO0JIOUKAMH, OKPYKAKIUMHU
YaCTHUB MOYBLH, HeBHAMMA. Tem He MeHee OHa CnocoOHa nepexBHraTLCH
B KaleAbHO-XXHAKOM COCTOSHHMM M J[axe INepejBHraTb B pPacTBOPe COJIH.
[TepenBuxenne IVIEHOYHOH BJard J[OKA3BIBAETCS CIEAYIOMMM ONBITOM
De-Heen: 6epyT udanHaApHUeCcKyIO CTEKASHHY IO TPYOKY, COrHYTYIO B HHX-
HeM KOHUEe U-06pasHo M OTTAHYTYIO B y3KYi0 TPyOOuky, yepe3 KOTOPYIO
BBIXOAHWT BO3AyX. B HHxHIOI 4yacTe TpyOKM noMeuwiaetrcss HeGOAbLIOH
CJI0K NeCKa, BHIIE KOTOPOrO HACHINARTCH 3HAUHMTENbHHH CAOH CyXOro rJu-
HHCTOro nopowka. Ecnu Ha noBepxHOCTH nOCTEZHEIO HAaJMHMTH HEKOTOPOE
KOJIHYECTBO BOJb, TO OHA CMOYMT B BMIMMOH JAs T/1a3a (OpMe TOJILKO
BEDXHHH CJIOH IVIHHHCTOTO MOPOILKE, OCTAAbHAS XE YacTh €ro OCTAHEeTCH
Hd BHA Cyxo#i. Uepes HexkOoTOpoe Bpems, OAHAKO, B TNeCKe NOABIAETCH
BUIHMas Boaa. Takum 06pascM, 3HaUMTenbHAs YaCTb [VIMHHCTOH KOJIOHHB!
Onna npoiizieHa BOJOH He3aMeTHO jast HaGaonatenst. Pene 1‘Augpumon
CYMTAJ, YTO BOAA [E€pefaBanach B IVIMHHCTOM NOpOIIKe OT 6oJjee TOA-

1) Tounee OH F'OBOPHUT O cnenyloluux cocTonuuax; nitat capillaire®, | état {ntermediaire*
(otHOCHTEALHAN BaaroeMKocTh K occoBwuuya), ,éfat pelliculaire® (nnemounas) u ,état appare-
ment sec®.
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CTHIX K OoJsee TOHKHM MueHkaM. [103xe, 0JHAKO, OTBEUAst HA CAEJaHHBIE
eMy BO3paxeHus, Pene 1'AHAPUMOH roBOPHJI, YTO NEHOYHOE COCTOS-
nue Tonbko fagon de parler past xapakTepuCTHKM BOXBI, KOTODasi OTJM-
yaercs OT BOXbl, 3aMOJHAIOIEH BCe NYCTOTH MECKA.

Pamanu (8 1911 r.) pazauuan B noyse:

1) THFTPOCKONHYECKYIO BOAY, CBSA33HHYIO CHJbHBIM MPHTHHKE-
HHEM MOBEPXHOCTH MOYBEHHHIX 4acTHl. KOIW4YeCcTBO ee HAXOJAHTCH B 3a-
BUCHMOCTH OT TEMNEPATYPHl M YNPYrOoCTH BOASHBIX NAapPOB BO3AYXA;

2) KaNUAASAPHY KO BOIY;

3) npouHo cBu3aHHy o (Haftwasser), ynepxupaeMywo npursxe-
nHeM (abcopbureil) nMOUYBEHHLIX YACTHIL M HAXOAAIWYIOCH 10/ BJIXMAHHEM
CHJ, NDEBLIUAIOUMX CHJIY 3€MHOTO NPHUTSKEHHS H

4. onyckawuyoca BoAy {(Senkwasser), KOTopast IOBHHYETCS CHJe
TSXeCTH M MOXET NpocadyuBaThCd. AMmepHUKaHUH Ha3HIBAIOT 3Ty BONY
rpaBMTalHOHHON. Ee xonmuuecTBo B NOYBE MEHSIETCST B 3ABHCHMOCTH
OT BPEMEeHM, MNpOollefliero ¢ MOMEHTa BbIIAJEHHs OCAAKOB, BEJHYHHH
NO4BEHHBIX 3€peH, ¢noco0a HX PACMONOXKEHUS H COAEDKAaHHMS KOIOHJOB.

He ocraHasausasice na paGote Versluys (1916 r.), nepexonum
K MHTepécHbIM uccnenosanusM George Bouyoucos, npuMeHuBUIEro
(U3HKO-XUMHYSCKHE MeTOMdbl s H3yueHUs MouBeHHOH Boabl. Hayuas
npexje BCero MeNpecCHd TOUEK 3aMep3aHdsl nOYBeHHO# BOJHI, HCC/IENO-
BAaTENb NPHAIIEA K 3aXKJIOUEHHIO, 4TO BOJXA CYyWECTBYET B MOYBaX B CAENY-
IOIHX COCTOSIHUAX:

['paBUTaIMOHHOH

Cobonnoi
{ KaUWJAASPHO MOraomeHHo
| cesi3auHo# (combined) J Boxa ruapartos

BOLA TBEPABIX PacTBOPOB.

CBoGonnas BOAa 3T0 T2, KOTOPAst JETKO 3aMep3aeT NPH nepeoxnamzie-
HUHY ouBhl 0 —1,5°1].; KanuaAaspHO NOTMIOULEHHAs BOJA 3amMep3aeT B IIpPo-
mMexyTke mexay—1,5° u —78°Ll, u cps3aHHas Boxa He 3aMepaaeT Jaxe
npu Temneparype-—78.

Ounpepgensiss ¢ NOMOINBIO [HAATOMETPA pacHIMpeHHe 06’b€Mﬂ npke pas-
HHX TeMiepaTypax 3aMep3aHds M 3Has Ko3(QPHUHeHT pacCUIHPeHHs BOJIH,
MOXHO BbIYHC/AMTD KOJMYECTBO BOJAH B [N0YBE, COOTBETCTBYylOWIEE Ka-
HKIOMY H3 YNOMSHYTHIX COCTOSIHH.

Jle6ener B -cBoeil HoBefime#t pabote (1919 r.) xonyckaetr Tpu
COCTOSIHUSI BOABI, & HUMEHHO:

l) rHrpockonuyeckas BOJAA, KOTOPAs, COT/IaCHO TeopHH P o xe-
BanAbaa, COOTBETCTBYET TOMYy COCTOSIHHIO YBJAXHEHHS, KOrga 4acTHLbI
[IOYBHl OKpyXeHbl BOAAHOH NJEHKOH, COCTOSUIEHR H3 OQHOrO psila MO-
JeKYI,

2) MONekyJapHAs BOAA, NPEACTaBISIONIas TO JONOJHHTENbHOE
KOJIHYECTBO BJar¥, KOTOPOE, CBEPX IMIPOCKONHYECKOH BOJBI, MOXET OHTDH
YAEPHAHO YACTHUAMH MOYBHl ¢ MOMOINLIO MOJCKYJAPHBIX CHA, H

3) rpaBHTAaNHUOHHASA. BOJAA, NOJYHHEHHAss AEHCTBHMIO CHJLI TH-
HECTH; NMO3KEe OH OTMETHJ JeJleHHe TPaBUT. BOAH HA a) KANWMISIPHYIO,
6) HO,ZIBELUEHHy}O M B) B COCTOSIHMM NAaLEHHA.

Ecau B nouse comepxutcsi BOAH He GoJee TOCO KOMAHYECTBA, KOTO-
poe oOTBeYaeT MAKCHMaJbHOM TMIPOCKONHYHOCTH f0YBH, TO 3Ta BOAA
B MHMIKOM BHJE NepeABHraTbCs HE crnocO6HA;, OHA JIBHXETCS /MWL B M[a-
pooGpasnom cocTosuud. Takoe 3ax/lueHue J€13eTCH Ha OCHOBAHMH Cre-
Aylowero oneita. Ecau B napagduaupoBaHHyI0 BHYTPH CTEK/ISHHYIO NPO-
OUpPKY NOMECTHTb JBE MOPIUMHM NOYBH C PA3HOH BJAAXHOCTHIO, HE IPEBHI-
mawiuel, 0IHAKO, MAKCHMa/AbHOH THTPOCKONHYHOCTH JaHHON NOYBHI, H 3TH

HecsobonHOH
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AB€ NOPUHH H30aMPOBATL APYr OT APYyra NpH nomow HapadduHHponas-
HBIX METaNAHUYECKHX CETOK, TO KANeJbHOXMAKAS Bjaara U3 OZHOH NOPUUH
B JIPYTYI0 NepeiTH HEe MOMXEeT, TaK Kak CeTKH He CMayHMBAaIOTCH BOJOH.
OnHako, HAaOMOIEHUS TMOKA3bIBAlOT, YTO OOMEH BOJOH MEXIY NOPLHUIMK
PasHo# BAAXKHOCTH HIET, H 3TOT OOMeH HYXHO MOCTABHTL 3a C4eT Iepe-
NGUWIEHHsi BOLAHLIX NAPOB H3 Oo/see BAAXKHOH NOYBH B MEHee BJI2XHY IO,

© Yro Kacaercsd MONEKyAsSIPHOH BOIbI, TO OHA YJIEDKHUBAETCA TEMM HKe
CHJIAMH, 4TO H THUI'POCKONHYECKAsd, HO Y¥Xe HeCKOJbKO ciabee. Jra Boxa
nepe;BUTACTCH yxKe B HUAKOH (dopme oT 60/ee BAAKHBIX YYACTKOB [0YBBI
K ME@Hee BJaXHHIM, He3aBHCHMO OT TOTrO, [PHXOAMTCH A4 el JBUTAThCs
CBEPXY BHH3 MJH CHH3Y BBEPX. .

Jng Toro, 4ytobbl ONpemeJHTh KOJMYECTBO 3TOH Boawl, Jlebepmen
noJabL3yeTCsT PA3NHUYHKIMA MeToaaMH. Tak, Hanpumep, ecau B3fiTh BepTHKAD-
HYI0 MeCYaHYI0 KOJOHHY, TOMEUEHHYI0O B LUHAMHAPHYECKOH CTEeKASTHHOM
TpyOke U Umeomyo Bucoty B 200 cM., ¥ yBaaXHUB €€ BOJOH B H3OBITKE,
JOXKAATHCH, KOraa BOAA CTeYeT, TO B BepXHeH YydadCTH KOJOHHB OKaXeTcH
1,959, BOABL JTO KOJAHYECTBO CJAAraeTcs M3 THTPOCKONHUYECKOH BOABI, KO-
Topo#t B gaHHOM necke uUwmeercs 0,33%, ©# BOAH MoJekyaspHOH. Takum
o6pa3oM, B npenenax mexay 1,95 u 0,33/, (nepByio Beanuuny Jlebepgen
HA3bIBA6T MAKCHMAJNbHOW CMAd4YMBaeMOCTbI) XKHIKAS BoJa Ie-
peIBUraeTcst B TecKe 1OX BJMSIHHEM MOJEKYJAAPHHX CHA. MOXHO noJy-
GUTH NPUGAHIUTEBHO TAKHE XE Pe3yJbTaThl, €C/AM BJAAKHBIT IECOK MOABED-
rHYTh UeHTpodyruposavdio npu 2000 o6opoTax HEHTPODYTH B MHHYTY.
Tako# npiem 6ma pexomengoBan eme B 1908 r. bpurrcom u Mak-
JleHoM.

Koaudecrso BOAbl, KOTOpoe MOXKeT OMTL yaepaHO HO4BOH C no-
MOIIBIO MOJNEKYASAPHBIX CuJ, Jle6exes HaswBaeT HauboJdabumied mo-
JI@KYJSPHOMW BJAAroemMKoCTbh!0. IJTO, NOBHIHMOMY, NOYTH TO XKeE,
410 KOCCOBHY HA3LBaJ HAMMEeHbIIel BAAaroeMKOCTb 0. Kak Mbl
BHJEAH Bhillle, AJA IECKa 3Ta BEAMUHHA KOaeO/1eTCs OKOJ0 29/, y no4B Xe
CYTJIMHHCTEIX W TAHHMCTBIX OHA MOXET JoCTuraTh 13°/y # 6oaee. Orcrond
ICHO, UYTO TO KOJHMYECTBO BOJbI, KOTOPHIM Yy TJMHBI H3MEPACTCS HAHUMEHB-
1asi JBAArOEMKOCTb, AJS HECKa MOXKeT ObiTh foabiie, yeM HauboAbILAA €ro
BAaroemMxocTs. [lostomy, ecau necok 6y et NOACTHAATD IMIHHY, COAEPxKAILY 10
BOAY B KOJIHYECTBE, OTBEYAIOWEM €e HaMMeHblleH BJarOeMKOCTH, To, nepe-
X0Jd B CYXOH IleCOK, 3Ta BOAA YBJIAXKHHT ero B .TAKOH CTENeHH, UTO
IeCOK CHE/NAeTCs MOKPHLIM, T. €. BCe NPOMeXYTKHM MEHIY 3epHaMH necka
Oyznyr 3anciaHesbl BOAOH (cpasnu onnit De-Heen’a). Takoro pona ssie-
HUSL HePeJIKO HAGMIOAAITCH M B NPUPOJE, €C/M B FJIMBE BCTPEUAIOTCH npo-
AKHAKH HJH THe3a Necka MM Boobue OoJsee rpy6bo3epHUACTOrO MarepuaJa.

Ecan moysa conepxur Soabllee KOJHYeCTBO BOJBIL, YEM TO, KOTOpOE
COOTBETCTBYyeT ee HauboJbIneH MOJeKYJSPHOH BJAAroeMKOCTH, TO 3TO KO-
JTMYECTBO BOJbl JBHXETC CBEPXY BHH3 ROJ BJAHAHMEM CHIBl THAXECTH,
a4 TIOTOMY TakKas BOJA HA3bIBAGTCHE ''PABHUTALHUOHHOM.

Ecau B3sitb TPYOKM pa3HOH HJMMHBI M, HANOJHMB HX IECKOM, NPo-
OyCcKaTh CKBO3b HHX BOAYy, 4 3aTe€M IIPEKPaTHTb TOK BOJbl M, NOCTABHB
TPYOKM BEPTHKAJIbHO, AaTb M30LITKY BOjaBl CTeYb, TO B TPyOKax ycTaHa-
BJAMBAETCH ONpeJIeJeHHOE PAaBHOBECHE, 3 MMEHHO: HHXKHHE YaCTH NMeCYaHhblx
KonOHH (0—20 unan 0—30 cM., B 3aBHCHMOCTHA OT BEJHYHMHE 3¢PHA f1eCKa)
uMerT OO0MbLIYIO BJAAXKHOCTb, HE AOCTHIalILyK, OJHAaKO, Y BHICOKHX KO-
JIOHH BeJMYHHBI NMOJAHOH HJAM Hanuboabuiell BAAarOeMKOCTH. Brime uaet ne-
pexonHast 30Ha CO 3HAaYyWTe/AbHO MEHbUINM KOJHYECTBOM BOJABI, A Haj HEH
KOJHYEeCTBO BJArH HAa 3HAYHTEADLHOM NPOTAXKEHHH coxpansiercst 6oJiee HAH
MeHee I[IOCTOSHHLIM, OTBeyaloUulMM BeJHYHHe M AKCHMMAaJbHOH CMayu-
BaeMOCTH. BaaXHOCTb HHXXHHX TOpPH3OHTOB IeCKa OCTaeTCs JAOBOJbHO
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noctosHHofl (14—16°/,), Hesasucumo ot mauusl (1, 2, 3 merpa). Jiebeuen
OTMEeYaeT, 4YTO ,00/bInast BJAAXKHOCTD HHKHEH 30HB BBICOKMX NECUYaHHIX
KO/IOHH OGYCJ0BJHBAETCH IOBEPXHOCTHBIM JABJIEHHEM BOJSHOH ILICHKH,
06Gpa3yIoWeACs Ha HUXKHEH NOBEPXHOCTH NECKA, H yAepxuBaomel cTOA6
BOJAbI, BHICOTd KOTOPOrQ paBHA BHICOTE KAMHISPHOTQ IOAHATHS BOJBI
B TOH Xxe nopoje“l).

Eciu BMecTo necka B3siThb Jecc, TO, B OOLEM, NOAYUUTCH TA XKe Kap-
TAHA, HO ONHT [POTEKAET OYeHb MeNJeHHO, ¥ B TpyOkax m0 3 MeTp.
AJIHHBEL HEAb3fi eule MOJYYHTb BEPXHEH 30HB MOCTOAHHON BMaXXHOCTH,; /S
9TOr0 HYXHB Goaee BHCOKHe TpPybOku. B Tpexmerposnx TpyOxax HHXKHSSA
30Ha MMeeT BAawHOCTh 34,520/, a BepxHan—26,50°/0 (#a BecOTE 290 CM.
BAAXKHOCTh Onina 21,419/).

Ecau k necyanoin kxoaouHe Buicotoir B 10 cm., B KOTOPOi#k yCTaHO-
BUJIOCh DAaBHOBecue, NPUAHTb CBEpPXY HEKOTOPOe KOJAXHYeCTBO BOJbI, TO
TAKOE e KOJHUECTBO BOXbBI HEMEeAJeHHO BHITe4YeT M3 TPyOkH. B sTOoM
cAyuae He NMPOUCXCAMT, OAHAKO, CTEeKAHHs NPHJIHTONH BOJABI, a NOCAEIHAS
HAPYUIAeT JHWBb PABHOBECHE, NepenaBas XABJAEHHE HHXKHHM CJ0SM, KOTO-
pble M OTAAIOT CBOIO BOAY. IJTO MOKA3bIBAETCA TeM, 4TO UPHOaBAeHHBIH
K OpHJAHBaeMOR BOJE LiCl ocTaeTcst Ha NOBEPXHOCTH [ECKa KOJIGHHEL

[TosropuB TakKoii e ONHIT € KOJOHHOH B 2 Merpa, Jiebemen 3a-
METHJ, 4YTO B 3TOM CJAy4Yae CTEKaHHe INPHJIMTOH BOJAb Hauyuaa0Ch JHUIb
yepe3 17 uac. 50 MHH., IPH yeM NPHAUTAH BOIA MPOULIA BCIO BEPXHIOO
30HY M, JHWb goHIs 10 nepexoIHOH 30ubl, CTana NepexaBaTth Jajblue
nap/jeHHe. B 3TOM MOXHO OBLIO YOENHUTbCH, npu&mus k Boge LiCl, np#H-
CYTCTBHE KOTOPOTO Obl0 3aTeM OOHAPDYXEHO BO BCeH BepxHeH 30He no-
CTOSHHO¥ BJAXHOQCTH, TOTAa KAK B NepexXoaHOi W HUXHeH 30HaX ero He
0Ka3a/J0Ch. ‘

M3 onnitoB JleGe e Ba BHACHHIOCH TakXe, 4TO obuiee KOAHUECTBO
BOJbI, 3aJ/IepXKMBaEMO€ BHICOKMMH KO/JIOHHAMHM I1€CKa, MeHbllle, YeM TO, KO-
TOPOE 3aXEePKUBAIOT MCHEE BBICOKHE KOJOHHH. Tak, KONOHHA BLICOTOM
B 50 cm. 3agepxkusaer 107,71 —113,15 Kky6. cmM. BOjbl, a KOJOHHA
B 30 cmM.—125,67—127,78 ky6. cm. Takum o6pa3oM, ecaHd NPUrOTOBHTH
JBe KOJNOHHBI cyxoro necka—oadHy B 30, a xpyryioo B 50 cm. (pasymeeTcs,
OJIMHAKOBOIO JaMaMeTpa) H HaadTb Ha 00e no 120 ky6. cM. BOabl, TO H3
KOMOHHB B 30 CM. BOZa HE BbITEYET, a U3 KOJOHHH B 350 CM. BHITEYET..
ITHM MOXKHO 0OBACHUTD, 10UEMY B ONbITaXx [0/ OBKHH CKOTr O (CM. BbIlle)
M3 JJIHHHOTO JH3MMeTpa BHTEKano Ooablle BOAB, 4eM M3 KOPOTKOLO.
AHasOoTHUHbIE ABJIEHUs YCTAHOBJIEHB MHOTOJIETHRMH HabuoneHHsimu P oTam-
CTEACKOY ONBITHOH CTAHUMM (AHIIHS) H Haﬁnxozr,eunﬂmu Beanpbeas
Ha JlnoTaHCkOH ONBLITHON CTAHUHH.

[Tepexoass OT 3KCnNepUMEHTAALHBLIX HCCACAOBAHMM K SBAEHHSM, Ha-
6/I0J310IHMCE B NPHPOJE, OCTAHOBHMCH npen{,r_[e BCEr0 Ha IUPKYJISALHH
B IOYBE N1ap0o0OpPa3HOH BJATH.

M3 nausmx Jie6ejeBa BHICHNETCS, yTO B MOYBe CYLIECTBYIOT Kax
CYTOUHBIE, TAK H CE30HHKE NepeJABHIKEeHHUsl BJAATH B NMapoo6pa3HOM COCTOS-
HUM. DTH NepeiABHKEHUH 3aBHCHT OT HM3MEHEHHMS YNpPYrocTH BOJASHBIX
napoB HA pa3HBIX rayOHHAX.

[lepsuie, T. e. cyTouHble, NepegBHXeHHST COBEPLIAIOTCH B IOBEPXHOCT-
HbBIX TOPU30HTAaX INOYBBl, d CE30HHBEIE paclIPOCTPAHAWTCA Ha BCKO e€e
Tosimy. B reuenume nera Ha raybune 20 cMm. ynpyrocrs BOXAHOTO napa .
NOYTH BCEraa HMMe, yeMm Ha raybume 10 cM., OTKyna c/AenyeT, WTO napo-
obpa3Has Brara, foweninas A0 ray 6uuast 20 M., yxe He MOXET BO33paTHTHCSA
B BEpPXHHE FOPH30HTH fOUBH. TakuMm oﬁpaaom NMOBEePXHOCTHHI TOPH3OHT

1} Ananoruynsle onbiThl cM. ¥ Boabuu, Kuura, Pese gf'Auapumon.



— 208 —

1104Bbl ABAAETCH MECTOM, TAe NPOHCXOAHT H TepMHUYECKAfd, H MOJRKYJAAD-
Hasi KOHOeNCalHus BOASAHBIX NAapOB.

YUTo KacaeTcs Ce30HHBIX NepefBHXMEHHH napoobpasHoH BJArH, TO
34eCh Jeno OGCTOMT TakdM OGpasoM: neTOM BOxa M3 KOPHEQGHTaeMoro
C/0st JO/DKHA NepelIBMraThCsi Kak B aTMOC(epy, Tak M Brayds rpyHra.
BecHoili u OceHblO, KOTla yNpyroCTb BOJSHHIX N4POB HA Pa3JHUYHBIX IJy-
6MHAX NOYBbl BHIDABHHMBAETCH, NEPeJBHKEHHE IAPOB HIET O4eHb CJabo.
3uMOH BOASIHBIE NMAPHI JBHKYTCA M3 rAyOOKHMX TOPH3OHTOB IOYBH B IO-
BEPXHOCTHHE.

B cnoe ¢ NOCTOSIHHOH rOJAOBOH TeMIlepaTypol JeTOM, MO MHEHHIO
Jleb6emeBa, NOMKHO NPOUCXOAHTHL 0Opa3oBaHMe KHUIKHX BOJ HAacyeT BO-
A¥HBIX NaPOB, TEKYWIUX K 3TOMy C/IOK CBEPXY H CHHU3Y. ,ITH BOJAH MOLYT
MHTATh TPYHTOBHE BOJBl BEpPXHEro rOPU3OHTA INOJHOCTBIO HJIH OTUYaCTH,
B 33BHCHMOCTH OT KJAHMMATAa M TeGJIOTHYECKMX OCOOEHHOCTe# pPaiiOHOB“.

[Tepeasuxenre MOJEKYJISPHOH BJard B MPHUPO/Je UrpaeT oueHnL 60ab-
WIyI0 POJb, NMPH YE€M TAKOe NePeNBHMEHHE COBEepIlaeTCs OUeHb MEeIJEeHHO.
M TaK KaK OHO HIAET OT 00/ee BAAXHBIX CA0EB K MeHee BJAXHbIM, TO
MOKET HAnpaBJsATBCS Kax CBEepXYy BHHM3, TAK M CHH3Y BBepX.

B onnopoaHoM rpyHre, BAaXKHOCTL KOTODOTO HE NpPEBHIIAET BEJIH-
YMHB MAKCHMA/bHOM MOJIEKYJSPHOH BJIATOEMKOCTH, THAPOCTATHYECKOE
JaBJeHde, BO3HUKAKOWEEe MNPH YBAAXKHEHHHM 3TOrO I'PyHTd CBepxy, He Ie-
penaeTcst yepe3 C/AOH, HMEIOIHE YKA3aHHYI0 BJAAXKHOCTL. Ecam xe Baax-
HOCTb FpyHTa OOJblle BEJHUHHH MakKCHMAJbHOM MOJEKY/IApHOH BJjaroew-
KOCTH, TO THJAPOCTATHYECKOE JaBJeHHe Nepenaercs U3 OXHHX C/I0EB
B JApYrHe.

B cuay cKasaHHOro, eCsM B OJHOPOAHOM IPYHTe yCTaHOBUJIOCH PABHO-
BECHE, TO YBAdXKHEHHE IOBEpPXHOCTHBIX I'OPH3OHTOB BHI3OBET MNpexie
BCEr0 NPOCAYHBaHMUE " BOAbI A0 TOrO CJOS, BJAAXHOCTD KOTOPOTO BbliLE
MaKCHMAJILHOW MOJIEKYASIPHOH BAArOEMKOCTH, IOC/JE 4Yero M HHXe 3TOro
C/105i PaBHOBECHe HapyUIIMTCH.

Bona rpaBHTallMOHHAsi ‘B MPHPOAe MOxeT OHThb Hal/woxaema, NOBH-
JHMOMY, B 33aMETHBIX KOJAHYECTBAX NPEHMYUIECTBEHHO B BEPXHHUX TOpPH30H-
Tax nousbl. Ha HekoTOpOH rayGuHe, 3aBHCSLIEH OT MEXAHUYECKOr O COCTaBA
MOYBbLl, OHA MEPEXOAHT B BOAYy Moueky/aspHyw. [Maxe npd Herayboko
CTOSTWEH TPYHTOBOH BOZE M NPH XOPOWIO MPOHHUAEMBIX /78 BOJbi I'PyH-
TaX MOXHO Ha¥TH Ha HEKOTOpO# raybuHe cJOH, KOTOPH# HMeeT B Tedye-
HHe Toja NOUYTH MOCTOSHHYIO U NPHUTOM HEBHLICOKYIO BJAXHOCTD.

. Tak, "Hanpumep, B cynecuyanoit nopzoaucroit nouse Jlecuoro HMaucru-
TYTa, rie, M0 AaHHbM Jw6ocaasckoro, 3a 15 ner ypoBeHb rpyHTO-
BOW BOJH, B cpeiHeM 3a roJ, HaxOAWJCcd Ha paccTosauu 141 cm. oT
NOBEPXHOCTH (HauBbiculee crTosgHHe B Mae 1903 r.—84.2 cm., HauHU3IEe—
B mapre 1902 r.), Ha rayGuHe 60 cM. MMeeTcA CJaoH MOYBHL, COXPAHAIOULHH
B TEUYEHHE roJla noYTH OJMHAKOBYIO B/AAXHOCTb, B CPeJHEM PaBHSIOULYIOCH
4,32%0. Tlosuaumomy, 3Ta B/IAXHOCTb HEMHOTHM OTJAHYAE€TCS OT BeJMUHMHBI
MAaKCHMa/bHONH MOJIEKYISpHO# BaaroeMkoctH. M 3to mabaonaercs, He-
CMOTPSI HAa JAOCTATOYHOE KOJHUYECTBO aTMOC(epHEIX OCaAKOB U 61aro-
NpHATHLIE YC/AOBUS IJI5 NPOCAYMBAHHUS BJATH.

IIpy MewbwIHX KoandecTBaX 0CAaAKOB, Ooabpliell raybuHe ypPOBHS
FPYHTOBBIX BOA M MEHBLIIEH BOJONPOHHIAEMOCTH INOYBH T'OPH3OHT NO-
CTOSHHOM B TeueHHE roga BAAKHOCTH JOMKeH OwTh momuee. M neficren-
TeJbHO, HCCAeN0BAHMA BocOukoro B Bennko-Anazose NOKa3bIBAIOT,
uTo TaM IayOxKe 4 M., Ha NPUTSKEHHH NOYTH JeCcsATKa METPOB BADKHOCTD
(15—16%/y) nepxurcs 6osee HAH MeHee NOCTOAHHOHN Kpyrimii roj. [Ipm-
. BeIeHHas BeJIHUMHA BJAXHOCTH I/ CYTVIHHHCTOrO rPyHTAa, NOBHIHMOMY,
‘TakXKe He OYeHb JajeKa OT MaKCHMAaALHOR MOJEKYJAPHOH BjaarOeMKOCTH.
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[lepeiinem Teneps K 0osee HETaJbHOMY OOGCYMAEHHIO BOIPOCOB
O BJArOeMKOCTH MO4BHI, €e BOXONONBEMHOH CNOCOGHOCTH H BOJNORPOHH-
11A€MOCTH.

Benyuunn Hapbosblield BJIarOEMKOCTH 3aBHCAT OpexJje BCEro OT
MEXaHMYECKOrO0 COCTABA [OYBH, KAK 3TO MOXHO BHMETb H3 CAENYIOUIHX
AaHHBIX Boabun

Paamep 3epen Beanurna BaaroemxotTy
B MM ofvemuofi B %/,  Becosof B 9,
0,010—0,071 44,90 32,05
0,071—-0,114 44,46 32,05
0,114--0,171 42,30 28,87
0,171—90,250 10,20 25,99
0,250—-0,500 . 38,60 24,67
05 —190 37,10 2295

[TpucyTcTBHe B NOYBAX KO/VIOMJAHBIX YACTHI (HANP, rymyca) CKA3H-
BAETCS Pe3KO Ha BeJH4YHHe BaaroeMxocTH. M3 paGornl KaynwuckOro
3auMcTBYeM caeayiomHe uMbpe Aa8 NOA30JMCTOroc CyriauHka MoOCKOB-
cko#l ry6

enersy noAropma [lonnas (BecoBast) Baaroemx
H rayGuHa a6coa. cyxoft 1104Bhbl

A, (0—10 ¢v —ryMycoB) 63,70,

A—A,; (10-1b cM) 34,1

B, (36—46 cM) 24,0

B, (65—75 cM) 19,8

Ons  HaumeHbpiue$ BJIATOEMKOCTH (MAKCHMAJBLHON MOJIEKYJspHOM)
3HaYEHHE MEXaHHueCKOTO COCTdB3, B HYACTHOCTH KOJWYECTB CyCIleH3ud H
KOJJOMAO0B, enle Goneée 3aMETHO, TAK KAK BENHYMHA NOBEPXHOCTH HaCTHLL
OYe Hb CHALHO BO3pPACTaeT N0 Mepe YMEHbLUIEHHS UX pa3MepoB

BnaroeMkocTh NOYBBH NOHMIKAETCA NPH INOBLILIEHHMH TeMReparyphl
(Y 15 pux) y nouys, HeGOraTelX ryMyCOM, Y TYMYCHBIX Ke HabJI0AaeTCs
o6patHoe gBjaenHe O BEJIMUYHHAX 3THX M3MEHEHHH MOXHO CYXHUTH No CAe-
LYIOMMAM JAaHHBIM

Konn4ecTsO yaepxanHoil Bodnl B 0
OT BO3AYUHO-CYXO0H HOYBbI

Bui 110YBbI 0° 10° 20° 30°
Cyranaok 46,75 45,93 45,18 44,62
Cyneck . 25,15 24,65 23,93 23,34
I ymycoB nousa 47,50 18,51 19,90 20,53

3amep3ande nOHUAKAET BJaroeMKocTb nouBm (Caxc, Tabepuaasar),
NPH YeM 3TO SABJACHUHE HMEeT Npexolsu{ii Xapakrep s rex nous, KO
TOpBlE JeTKo MoryT OBITH NpeBpauensl B pacchnuaryi maccy (rpy6o
3€PHUCTbIE, GO1aThic NeCKOM;, H JJHTEeJbHBH XapakTep [/is IQYB, CKJAOH-
HBIX K OGPa30BJdHHI0 KOMOUYKOB (TOHKO3€PHHMCTHIE, [VIHHHCTBIE)

Copepiande COJIEM B NOYBAX TAKXE OKA3bIBAET BJAHSHME Ha BEJIH
YyHRY BAaroemMkocTd (BecoBoit) Mo maHHHIM Y 1bpH XA, THAPATH M yTJe-
COMH IeJ0OYelk MOHMKAIT BJArOEMKOCTb, HHTDATH, XJOPDHAB H eAKas
M3BECTb MOBLILAIOT €€, 4 CePHOKHUC/Able COAW He OOHapYXHBAWT 3aMer-
NOTO JEeHCTBHUS

Hanomnen, BnaroeMkOCTb NOYBH H3MEHSleTCs HOJ BJUAHHEM COTPR-
cenust {[TyxHep), 4T0 CACAYeT UMETh B BHJy NPH ONpEACICHHAX BJAro-
EMKOCTH

K I I'iunka IloypoBéxenne 14
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Bornpoc 0 BojgonoABeMHON CNOCOOHOCTH INOYB HE MOMET
CYHTAaThCs OCBEIHIEHHBIM JO KOHNA. Ham Hen3BecTHO, HapuMep, X0 KaKoiH
npelelbHOR BBICOTH! MOXKET MOAHHMATHCS BOJa B TPYHTE H IIOYBE, TAK
KaK OOJBUIMHCTBO ONLITOB OTPAHHYKBAAOCH KOJOHHAMH MOYBH B 1, 2 H HE
. 6onee 3 metpoB. Tak, B onnom onbsite KoCcoBHHYa ¢ 0XKHO-DYCCKHM
" JIeCCOM BBIICHUAIOCH, YTO B TeYEHHE I0ja BOAA MOAHANACL HA BHICOTY He-
CKOJBKO Gosee CaXeHH; H3 ONHTOB Jleb6enera MOXHO CAEJIATh 3aAKIIO-
YeHHE, YTO BOJA B JIECCE MOMKET INOJHUMATLCA N0 3 METPOB, HO SBASETCS JH
3Ta BBICOTA NpenenbHOH, HeudBeCTHO. KocCcoBH U monaran, 4ro B MAOT-
HbIX MEJKO3€PHHCTBIX N0YBAX BOJA MOXET NONHATHCH, XOTA M OYEHL Mej-
JEHHO, 10 3 CaxeH. HEKOTOpre Ha0OM0NEeHUSt FOBOPAT, YTO B qepﬁoseMHoﬁ
Mo10ce HEAPECHMPOBAHHEIE DAHOHBI, HMMeEKUMe BOAY Ha rayonHe 5--6
MeTp., HUKOr/ia He CTPafaioT oT 3acyxu. Ecau 3Ty HabnoneHus NpaBUAbEEL,
TO MOXHO AYMAaTh, YTO HA TaKyi0 BLICOTY BOAA ACHCTBUTEJNHLHO MOXKET
MOJHUMATbCA, H NMPHTOM B KOJHYECTBAX, HOCTATOYHBIX I/ MOAMEPKAHUS
Ku3uu pacTeHRH. MoXHO aAyMaTh, YTO IOKAa Hama CcTenb e Oblla TaK
H3pe3aHa OBparaMH, Kax 3TO HAGJION2ETCs Tenepn, FPYHTOBHE BOAB €€
CTOAIAM 3HAYKTEALHO BHIUIE M AABAJH AOCTATOYHOE KOJHYECTBO BJaAlM IS
NMUTAHHA CTENHOH PaCTUTEJbHOCTH, AdXe B TOAH, Heborartele armocdep-
HHIMH ocagKaMyd. Ko CcOB MY BBIYHCIAET, YTO A/ TOCTABACHHS NECATUHE
0BCA JOCTATOYHOTO0 KOAHYECTBA BOAbI AJisi CYTOYHOTO NPOU3BOACTBA 2,5 ny 4.
CYXOro BElecTBA, HA NECATHHY B CYTKH HyXeH CJIOH BOAH B 1,0 MM. I/IB ONbi-
toB KM HTa BAAHO, YTO, NPH HAXOXKACHHHA BOAL HA my6uﬂe 1,2 M., oHa
nojaeTCs K TOBEPXHOCTH IMOYBH 338 CYTKH B KOJHYECTBE 45 mu. Ha-
'CKOJIbKO YMEHDbUIMTCS 3TO KOJHYECTBO IIPH NOHHXEHHH YDPOBHS TPYHTOBOI
BOIB Ha 2,3 H 60/ee METPOB, TEOPETHYECKHU BBHIYHC/AUTb HeAb3s, a OMNBIT-
HBIX JAaHHHIX B 3TOM HanpaBhacHuH Noka HeT. HeobOxoaumo apu sToM uMeTh
B BHJY, 4TO He BCSl BOJa, NOAHHMAIOLIAACA K [OBEPXHOCTH, AOCTYNHA /5
pacTennii. OGHIYHO CUMTAIOT, YTO PACTEHHS HE MOTYT UCNOJb30BATH BOAY.
KOJHYECTBO KOTOPOH paBHO [ABOHHOH MaKCH‘VIaJIbHOH FHIPOCKONHYHOCTH
noussl (Bormauos). ,

Boicota ¥ CKODOCTH MNOAHATHS BOABI 33BUCSAT B 3HAYMTENbHOH cCTe-
MEHH OT MEXaHHYECKOro cOCTaBa NouBH. B nouBax KpynHo3epHUCTHIX BOjA
BHauane MoJHHMAeTcsl CKopee, 4yeM B MeAKO3EpPHHCTHIX, HO 34aTeM OTCTAer.
3To BHIHO M3 cAenyWOUKX AaHHBIX (Me#icTep), rae BelcOTAa MOAHSATHS
BHIpAXKEeHA JHe/CHHAMH B /2000 diyTa (Ha TakHe 4acTd ObLIK pasnenenm OJHO-
¢yToBrie TpyOxH, ynoTrpeGJIeHHbIe B ONLITAX).

Beicota riogaatus BOJALI 4epes

. . 1/, waca - S/, uac. 6/, uac. 214/, uac.
[auuucras moysa . . . . . . . . . . 340 - 1100 1150 2000
INecyaHad moYyBa . . . . . . . . . . 450 620 660 900
KpapueBbl#t mecoxk . . . . . . . . . 440 920 970 - 1170

OTcioia fAICHO, UTO NOYBBl 3EPHHUCTBHIX CTPYKTYP JMOJDKHBI [IOLHUMATE
BOLY. MEIJICHHEE, YeM 5ECCprKTyprIe M 3TO SICHO BHJHO U3 CAEAYIOLIMX
nanHblX Bonesuu:

o ' BhiCOT2 HOAHATHA BOABLI B CM.
Cyraunok
[Nopowmkosateiit  KomkosaThi

20 anpaps, 8 4.30 Mm.yTpa. . . . . 4.6 5,0
v » 10 .30 M. yTpa. . . . . 15,0 3,1
2, SBu yrpa . . ... .. 43,0 13,9
26, o e e e e e 77,9 22,0

31 moa e e e e e 86,0 26,0 .
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BHICOTA HOAHATHA BOJAnl B CM,

Cyrannok

ITopouikosaTsiil KowmyoBaThli
o eBpans B 8 uoyrpa., . .. .. 92,8 29,0
10, o e 09,0 31,0
5 v . e 104,9 33,0
20 o e e e e e e 110,4 35,0
25 v e ;e e e e 115,9 36,3
1 mapra v s . e . 120,0 37,5 -

[loHATHO Takxke, YTO IWVIOTHBIE T[IOYBBI MNOJAHHMYT BOJY Bblllle, ueM
PHXABIE, HO CKOpPOCTH 3TOr0 MNOoaHATHA HAXOAWTCA B 3aBUCHMOCTH OT Xa-
paKTepa IOYBHI, CTENEHH YIJAOTHEHHSI H BbICOTHI NOJHATHA BOIHI.

BO BJAAXHBIX TIIOYBAX BOJ4 MNOJHHMAeTCd BLIILIE, 4YeM B CyXux, HTO
BRAHO u3 cuaegyomux uuadgp (Boasuu):

CKopoCTb MOBHHATHA BOAH B CM.

Beicymen. Bozayuino- 5,07% 7,967, 9,95%,

1npu 100° Li. cyxas BOAKI %) BOJBI BOIbI
D AMB,, 3u. 45M. yIpa . 1,0 1,5 2,2 6,5 6.8
oo 9y. 40 M. yTpa . 4,2 6,8 6.9 14,0 15,6
o s 129 45M. yipa. 104 15,6 15,5 25,1 28,0
L 23,9 36,5 36,7 52,0 54,7
T 5 e e 30,8 51,4 51,6 66,5 68,5
8 e e e e 39,8 60,7 60,9 76,5 71,3
9 , ma o om 52,0 69,2 €9,3 33,4 84,5
10, o o 60,6 76,2 76,7 90,7 91,6

Hudpsl nokassiBaioT, 4TO MEXAY BO3AYUIHO-CYXO# MOYBOH M MOYBOM
C MaKCcUMaJbHOH THTPOCKOIHYHOCTBIO pasHAUbl [OYTH HET HJH OHA KpahHe
HuyToKHa. M3 Tex ke uudp cneayer BHIBOX, YTO ONHTH B AaGOpPaTOPHH
C BO3AYUIHO-CYXBMH [OYBAMH HE JAI0T BO3MOXKHOCTH 3aK/A0YAThb, KdK OY-
ACT WUTTH Aeno B npupone. Ilostomy XenaTeibHO CT3BHThL OMNKITH C IOY-
BaMH, COAEDPNAUHMH BIATy B HECKOJbKO OOAbUIMX KOJAHYECT3ax, 4YeM
T€, KOTOPble COOTBETCTBYIOT MAKCHMANbHOK FHTPOCKOIHYHOCTH HCIOBLITYEMOH
NOUBHI.

Hakonen, Heo6X0AMMO OTMETHTB, WTO HZ CKOPOCTb MOAHATHSA BOIH
sapaioT coad. [lo manuplM Boawuu, B HauOONbLICH CTEeNeHd 3aMeusiorT
noaustue NaCl u NaNQO,, sa vumu uaer K,SOy4, (NH(),SO,, 1 HaumeHbUICE
3amegaense okaswipaetr KH,PO,. Bce atu coau npubasasancb K novase
B koauuectBe 0,3%. ¥YeeanueHue xouueHTpaudd NaCl ¢ 0,3%¢ zo 1% 3ua-
YUTEJHHO CKA3BIBACTCH Ha 3aMe/LJICHUM NOJHATHS.

SOTH sIBACHHs CBA3aHbl, HECOMHEHHO, C ¥3MEHEHHEM CTENeHH Aucnepc-
HOCTH [OYBEHHBIX CYCHEH3H# B KOMJIOWIOB NOJ BjMAHUEM COJEH.

BoJiee Hoswie uccaenosanus Briggs‘a u Laphan‘a npusoasr x 3a-
KJAIOYEHHIO, 4TO cnabble pacTBOPH co/ef, BOOOIIE, HE YBEN4UKBAT NOA-
HSATHA TOUBEHHOH BOJBI, KOHIEHTPHPOBAHHBIE XK€ HJIH HACHILIEHHBIR PACTBOPEL
BCEX COJIEH 3aMETHO NOHHKAT NOAHATHe, YTO, 10 MHEHHKIO HCCIEN0BA-
TeneH, CTOUT, F/AaBHBIM 00pa3oM, B CBA3H C (MIOTHOCTBIO PACTBOPOB. Yrae-
KHCAHA HATPHH 3aMETHO OTJH4aercs OT APYrUX Co/ed COAbwiHM NMOAHA-
THEM, YTO 3aBUCHUT OTYACTH OT 0OMBIMBAHHSA CJE 0B XKHPa, BCTPeyarouerocs
Ha NOBEPXHOCTH NOYBEHHBIX YACTHI. TO xXe Habnw0paeTcss N0 OTHOWEHHIO
K rumpordsdpyouumca 6opatam ¥ docdaram.

1) DTa BeAMYHHA COOTBETCTBYET MAKCHMAJBHON FUTPOCKONMYHOCTH AAHHOR TNOYBHI, Cle-
AYIOIIHE K€ BEJAHYAHB, BEPOATHO, HAXOAATCA B Openendx MAaKCHMANbHON MOACKYISApPHOH Baa-
TOEMKOCTH.
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[lopupuMoMy, H 31ecb AeJ0 B M3MEHEHHH AMCNEPCHOCTH.

Bonpoc 0 npocauuBaHuyu BOAB B INOYBY TakkKe IOCTATOYHO
CHOXEH NpexIe Bcero IMOTOMY, YTO NPOCAUXBATBCH MOXKET KAaK TPaBHTa-
HMOHHAS BOJA, TAK M MOJIEKYJAspHas.

. Ilockonbky peudb HAET O NepBo¥i, Ae/0 OOCTOMT MpOUIE H, NOBHIH-
MOMY, 37€Cb MOXHO OrDaHHUUTLCS TEMH BHIBOJZAMH, KOTOpHE OblnM cie-
naHbl 3eenbreiimMom.

ITOT HCCAENOBATEAb I0Jb30BajACs B CBOMX ONBITAX MECKOM, [JIH-
Ho#i M menoM. Bce Ha3BaHHbIE BellecTBa NOABEPrajuch NpexBapuTeNbHOM
O4YHCTKe ¥ BHOCHJHCh B CTEKJSHHbIE TPYOKU HeOOJbIIUMH NOPUUIMU H B
YBAAXKHEHHOM COCTOSIHHH, UYTOObl B MPOMEXYTKH MEXAY 4YacTHUAMH He
nonaxan Bo3Ayx. Beiompt 3eenbpreiimMa TakoBH:

1. KonnuecTBO NpocauyMBaOIIeRCss BOAM, NPH MPOUHX PABHHIX YCI10-
BMSX, 4715 BCeX VIOMSIHYTHIX BEIIeCTB NPONOPUHOHANBHO JABJACHHK BOIH,
HaxoasAueRcsl KaK Haf (PUABTPYIOILHM CJIOEM, TaK H B HEM CaMOM.

2. KosuuecTBo npocayuBamuledics BOAbl NPONOPUHOHAABHO BBICOTE
TOTO CN0fl, CKBO3b KOTOPH#¥ OHA NPOXOIHT.

3. [NoBbilueHHe TemMOePaTyYpPHl YBEJANYUBAST KOJAMUECTBO NPOCAuYMBa-
1oeics BOABL.

4. KonnyecTBo npocauuBaoueics BOAN NPHOANIUTENABHO [IPOIOPIHO-
HanbHO KBAJpaTy panMyca 3epeH (ang necka).

5. Ecap ynoTpe6AsAdCk 1Ba COA N€cCKa, COCTOSIBIIME H3 3eped
pasHOrO nHaMeTPa, TO KOJHYECTBO MPOXOAMBIIEH BOXb HAXOAMJAOCH B 3a-
BUCUMOCTH OT CJIOfl TOHKO3€PHHCTOrO, BCE pPaBHO, MPOXOAMAA AU BOLU
CHauala CKBO3b I'Py6O03epHHCTBHIA MECOK, a IOTOM CKBO3b TOHKO3E€PHHCTHINA
unu Haobopor.

6. Ilpn cMelIeHMH 3epeH necka Pa3siHYHON BEAHYHHBI HAOJIONAKOTCS
JBa Cay4as: ecAld PasHUMUA B pPasMepe 3€peH HE TaK BeNHKa, 4Tobwl 6Gonce
MENKHE 3epHA MOTIJIH YMEINATHCA B NPOMEXYTKAX MEXAY 00a€e KPYIHBIMY,
TO NPOXOAALIME KOAWYECTBA BOABI HAKOT CPEIHME BEAMYHHBI U3 TEX KOJH-
4eCTB, KOTOPHIE MPOXOAST Yepe3 KaxInbli CcA0H CMeCcH B OTAENBHOCTH
Ecnn ke MeJIKHE 3epHA YMEN[AIOTCA MeAKAY KPYINHBIMH, TO NOAYYAKOTCS
BEJAHYHHB, OAH3KHE K TEM, KOTOPHE XapaKTePU3YIOT MEJKHR MeCOK.

7. Kawnoli noposne cBoictBeHHa 0co0as KOHCTaHTA (BEAWUHMHA TPe-
HHH), OT KOTOPOH 3aBHCAT KOJAMYECTBA MPOXOJALLEH BOAB, IPH NPOUHX
PABHBIX YCJAOBHAX. .

8. Koanuecrsa npocaudBaiouedcsi BOJAbl HaXOAATCSA B 3aBUCHMOCTH
0T COJNep:KaHus BOAbl B nOpode. Tax, ramna ¢ HeOOMbLIHM KOJHYECTBOM
BOJIH [1OYTH HENPOHHIAEMA, NPH yYBeNUYEHHH XKe KOJAHYECTBA BOAbI B T/AHHE
ee NPOHHIAEMOCTb BO3PACTAET,

[MTocnegHH#l BLIBOA JA€rKO NMOHMMAETCH, €CJAW NPHHATb, 4TO (PUIABTPE-
4 TpPABHTALHOHHOH BOJbl HANHMHAETCH JHUIb IIOCJAE TOrO, KOIJa TJHHA
CBfi3a/a BCIO MOJEKY/AADHYIO BOLY, KaKYyio MOIJ/a CBSI3aTh.

[ToHATHO Takke, YTO eCAM CTABHTb ONBLITH C CYXHMH NOYBAMK WAH
C NOYBaMH, He HACHIIIEHHBIMH BOAOM 10 MNOJAHOH MOJEKyAspHOH Baaro-
eMKOCTH, TO MOXKHO [0AYYATH UHbIE Pe3YJIbTATH], Y€M NOAYYHA 3eenbr ey,
TaK KaK 3TH pe3yJbTaThl OYAYT 3aBHCETb HE TOABKO OT MNepeaBHKEHHUS
rPaBUTAUMOHHOA BOjbl, HO ¥ MOJAEKYAspHOH. MoxeT OBITh 3THM CAejlyer
00 bSICHUTH PACXOXJEHHEe B BBIBOJAAX, KOTOpLIE NMOAy4HJIUCh Y Bennuykos-
ckoro ¥ BoabHH, no cpaBHeHHIO ¢ 3eenbreimMom.

B pe3sysnbrate BCeX pacCMOTPEHHBIX BBILIE CJAOXHBIX B3auMOOTHOLIE-
HHH MexX]Yy NOYBOH M BOJOH CO314€TCS Onpeie/eHHas BAAXKHOCTb [OQUYBHI,
KOTODPYIO Yalllé BCEro M M3YyyamT AA8 3HAKOMCTBA C BOJAHBIMH CBOWCTBAMH
No4YB M J18 Pa3AuyHbIX COOOpameHAH NPAKTHYECKOTO XapakTepa.
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Takoro pona H3yYeHHe MOMXKET NOBECTH K HaAJIE€HALIUM BBIBOLAM,
KaK CHpaBeJa¥BO VKaspiBaeT Kaunmuckui, €CIH BAAKHOCTL KAKIOTO
NIOYBEHHOTO TOPH30HTA KCCAGAYeTCS OTAeAbHO, WTO OCOGEHHO BAXHO AJA
10uB ¢ pe3ko aHPGepeHuHPOBAHHBIME TOPH3OHTAaMH, KaK MOA30AUCTHIE,
cosonuesble u np. Tam, riae ropuHsoHT OTYETAMBO pacliajaeTcs Ha MOArO-
PH3OHTHI, CAEAYET 0C000 U3YyyaTh KaxAHi #3 HHX. To Xe HYXKHO CKA34aTb
il 0 TPYHTaX, €CJH OHM He OAHOPOJAHL BO BCEH CBOEH Macce no MexaHH-
4€CKOMY COCTaBY.

Mayuasi BAaHOCTH M'OPH30HTOB IIOYBH, Heoﬁxo,rmmo OJHOBPEMEHHO
ONPeAe/ATh BX BJIATOGMKOCTh (MOJHYIO) ¥ MAKCHMAJABHYIO TMIDOCKONMY-
HOCTBb. ,[loC/e BHeCEHMS NOMPABOK Ha MAaKCHMAaJbHYI0 I'MI'DOCKONMYHOCTD
[0 OTAEeAbHHIM NOATOPU30HTAM, KAPTHHA YBJAAXKHEHHS MOUBBI MOXET PE3KO
K3MEHHUTbCS U NpejcTaTh B HHOM BHIE, HEXE/IU 3TO Ka3ajoch Mo a6co.r110T-
Hbix AaHHBIM BadxHocTd” (Kauwwu ek ui).

Urobbl cKa3anHOe CALNATH SCHee, NPUBEIEM HECKOAbKO ONpeleneHuH
Ka4uHCKOT O, OTHOCHIIHMXCS K rOpu3oHTaM A, u A, NOI30AUCTONX NOUBH.

. EFEN Tt nr
Moaropu30HTHl 1 rAy6uHa } : 5 § &2 E ;E 3 g g ; 'g Eg | % S»:E‘:
- nod 5% 1 3%F 88%e 3%  §E. %%

B3ATHN 11POGLI B3 l,gégfggag g s %g§2583§8

§ = 2 }Emﬁghzum < 5 ‘I_'Q-:ru'pﬂm:qr..
— B R e R
Ay~ 0—20cM . . .| 0S| 380 760, | 2320 156Y, | 33,1%
A, —20—3lcem . .. . 34,9, 3._) " 6,4 ,, 21,9, } 135, 1 626,

M3 coo0menHux RaHHBIX BHIHO, 410 ,B TO BpeMs, Kak BAAKHOCTD
NOA30MUCTOro0 ropusoHta (A,) B 21,9%/¢ sBASETCH ONTHMAJBHOM l), BaaK-
Hocts A, B 23,2%,, Npy OAMHAKOBOM KOJHUECTBe (PU3HOJNOTHYECKH VCBOAE-
MOH BOAB C MNOATOPH30OHTOM A, cocraBiasieT Toabko 33,1%s oT noano#
BJIATOEMKOCTH M, KOHEYHO, He 4BJSEeTCH ONTHMAJALHOH"

KaunuckUu#A pexkomeHiayeT Aas BO3MOKHOCTH CPaBHeHHs 10 HOA-
IOPH30HTAM (PU3HONOTHUECKH YCBOSEMOW BO/MGI BHOCUTH NIONPAaBKy HA Baa-
roeMKOCTb TaKuMm 00pa3oM, YTOOBl NPHBECTH (PASHOJOrHUYECKH YCBOSIEMYIO
BOJY K KaKOMV-HUOYIb OJHOMY NOATOPH3CHTY, BJAATOEMKOCTH KOTOPOrO
NPUHHMACTCs 3a eauHuny. as 3Toro koauuecTBo (HH3HOAOTHULCKH ycBOSe-
MOH BOJBl A4HHOTO TOPH3OHTA JEAST HA OTHOLICHHE BIAarOeMKOCTEH noi-
FOPHU3OHTOB IIPUBOAMMOrO ¥ TOTO, K KOTOPOMY MNDHBOJAT.

, Takum BbiuHcnenneM KayMHCKHH TNOAYYHI HUKECACAYIOUIHE JTaH-
HBI® ;A1 pacnpejeneHds (PU3HOJOrHYECKH YCBOSIeMON pPAaCTeHHAMH BOJb
B YETHPEX 00CJe/0BAaHHBLIX MM [IYHKTAX € NOA30/AMCTHIMH [TOUBAMH.

. | i ! :
[Tosiropuaont 1 rayouHa ' Moaomsa - Cpeauna - Bepumua ° DBepuiuHa
hj ‘ . .
, j cKaoHa. 3a-
B3ATHY NPOOH | CKkaoRAa | CK1OHA JIEW b - ckaoHa. Jlec.
I ] : 3
’An'—‘ S5—8 oM . .. .‘ - . . 8,0"/” ; - (1’11” I ! 5)3.1\ ‘ 3.40.!0
! . - ! .
AO’_ ]5 [T S T T T T M N,—} » o ‘-L():) I ')10 wo 575 I}
L 23 . 1,3, 2, l 5d, 6,9,
By— 10, ., .. ... .. 18, 1,3, | 29, 1 38,
2 70 1 " L -)-13 n-\‘ - ]lZ)) } “ul oo 7,2 "
. : ! - ‘ .,
B,—100 , , ... .ol = 16,9 — 21, S, 54,

1) OnTiManbHOM A5 pacreHuii praroil cyfTa)T KOJAHYECTBO BiarH, paBHoe 60 , nomHoH
BAAaroeMKOCTH [104YBHI.

) OrpHuateabHble BEIHYHHBI 0KA3LIBAIOT, uTo a0COAIOTIIAS BAAXHOCTD Mesbile ABOAHON
MaKCHMaTbHOW! THIPOCKOINYHOCTH.
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He umes BO3MOXHOCTH BXOJHUTHL 37€Chb B PACCMOTPEHHE TeX JAHHbIX,
KOTODHIE B OTHOIIEHMH BJAXKHOCTH IOYB NOJYYCHBI JAif Pa3NUYHEIX DYHK-
TOB pecnyO6narku, OTMETHM paGoTH TOpeMHOBA 1A NPeAKaBKA3CKOrG
BHIIIEAOYEHHOTO uepHo3eMa, PoTMucTpoBa aad okpecrHocteit Qpeccel,
C. HaaunoBa aas uycrsHHoft crenu Kasakcrana (Temupcxoe onbiTHO
nose) ‘W 0co6eHHO PaboThl oS pEHKO ¥ €ro LIKOJBL

Heo6xoaumo oTMeTUTH 34€Ch, 4TO NOYBEHHAas BOJA BCTPEUALTCH H
B TBEDPIOM BHIE, B (popme NIOCTOSSHHOH Mep3J0TH {,BEYHOH Mep3.ioTs“).
siBfeHue NOCTOAHHOH MEP3JOTH WHPOKO pacnpocTpaHedHo B BocTouuo#
Cubupu ¥ JanbHeBOCTOUHOH pecnyGauke, a Taxke M B SIKyTCKOM pecmy-
OaMKe.

[ny6buna 3aneraHudss MepajioThl 3aBHCUT OT pedbeda MeCTHOCTH, OT
MEXaHMYECKOro COCTaBa IOYBEI, OT CTEMEHH €e BAAXKHOCTH M OT XapaxTepa
pacTuTeJbHOIO NOKPOBA.

B CBs3M ¢ MEP3AOTOH CTOUT €N PAA CBOCOOPA3HBIX ABACHMEH, HA-
OalomaeMbiX KaK M0 OTHOIUEHHI0 K H3MmeHewuaMm Gopm penseda, Tak H no
OTHOLIEHHIO K NpoueccaM nousoobpas3onanud. lIMpoko pacnpocTpaHeHHOe
B CEBEPHON yactH AMYypcKO# o0OAACTH pa3BuTHE Hajeded (MO MeCTHOMY
Tap bl H0B), oO6pazonanue 6yrpos, pa3sHTHE MJIBIBYHOB U UX MepeMeleHue
Mo CKJIOHAM—CYTH fBJACHHUS, TAK WM HHAUE M3MEHSAIOLUIHEe MECTHBIE penased.
O6pasosanne TI'yMYCOBHIX H MHHEPANbHBIX WANIOBHANbHBIX TOPH3OHTOB,
NepUOLHYECKHEe SIBACHHS B U3HH MECTHBIX 3a00JIOUCHHBIX NMOuYB (uepeno-
BaHHUe BOCCTAHOBHUTEABHBIX H OKHCJHTENBLHHX [IPOIECCOB), BCe 3TO TaKXKe
CTOHT B CBSI3H C MEp3J0TOH, rayOuHOHK ee 3aneransf ¥ rIyOHHOH OTTAUBA-
Husi B JeTHHe nepuojsl. OTMeyaeTcs, HAKOHeN, BJIMAHWE MeP3nOTH na (u-
3MYeCKHE CBOACTBA MOUB M HA KoJaouibl noussl (Boasuu, Ipenbepr,
Murye paux, Horaucos).
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Bnusinue neca Ha BOAHLIA peXuM NOYBBI

[Tocenssicb B kakoi-nu60 MECTHOCTH, JIeC HECOMHEHHO BjeueT 3a CO-
Oofi REKOTOpHIE M3MEHEHUS KJIHMaTHYECKHX, a IVIABHOE—THADPOJOrHYECKHUX
YCA0BUH; TaKk0e€ 3aKAiOYeHHe JOJKeH CAenars no4yBoBe], Hab0ad0UIHH
T€ H3MEHEHHS, KOTOPbIE BRI3LIBAET JOArOBPEeMEHHOE CYIIECTBOBAHHE AeCa HA
CTENHBIX MOYBAX, HIMEHEHHS, OTPAXKAIOLINECS HEe TONLKO Ha MOBEPXHOCTHRIX
rOpM30HTaxX IOUBHE, HO ¥ Ha O0Jee raybokux. ['opasno TpyAHee OTBeuaThb
Ha BONPOC, B 4eM 3AKJAKYAIOTCH 3TH U3MEHEHHS XNMMATHAUECKHX (AKTOPOB,
TaK KaK UCCaeJOBAHHE 3TOr0 Bonpoca TpeGyeT MHOTOJETHHX, TIIATEABHO U
xopom0 06aymaHubix HaGawiennit. [1py o6CyXaeHHH BONPOCA O BJHSHHH
Jieca Ha K/AHMAT CTpaHbl M, B YACTHOCTH, HA ee OOBOJHEHHE NPUXOJUTCS
CUUTATHLCS He TOJBKO € SAABJEHHSIMH METEODOJOrM4eCcKHMH, HO 4 C fABJe-
HUAMY, OTHOCALUMMHCA K 06/4aCTAM PacTHTEAbHOH (HU3HONOTHH H Treoso-
rud. ChoXHOCTbL ABJAEHHS M HEJOCTATOYHOE BHHMAHMe HccaepoBareneit x
pPasJNyHbLIM CTOPOHAM MPOLeCcCd, OTPAXKABLICECHS ¥ HA TOYHOCTY PAa3NUUYHBIX
HAO/UOAEHHE, NOCAYKHIU NPHUYHHOA TOrO OOCTOATENbCTBA, YTO NOCAE Le-
JA0TO psiza paboT METEOPOSOroB, JECOBOLOB, NOYBOBENOB, arPOHOMOB, BO-
IpoC BCE K€ NOATO HE NOAYYasn OOLIero pellleHHs, H B JAHTepaType He-
pPenKo MOXHO OBIJIO BCTPETHTH AMAMETPAJLHO NPOTHBOMNOJOKHBIE B3rAsibl
no IMOBOAY YaCTHOCTEH 3TOro BONMPOCA.

Bonpoc o KAMMATHYECKOH ¥ THIAPOJOrHYECKOH DOAH Jfeca,. N0 Bbipd-
xegnio O TOUKOTF 0, AWTH YKL, ¥ HET TakOH npodeccuy, npe ACTaBUTENH
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KOTOpO# He 6pamac1: 6bl 3a pellleHHe 3TOro Bonpoca. ITo, COOCTBEHHO, H
ABJASAOCH ONHOH M3 PAABHBIX NPHYKH, MEIIABUIKX MNpPaBHABHOM nocTa-
HOBKE JeJa.

‘Eume B mwecrugecactHx 4 cemppecarnix roxax XIX croaerus oraenb-
HbIe UCCJAENOBATENH CIOPHAM O TOM, KAKOBH OTHOIUEHMS Jeca K BJjare.
Onnu u3 Hux, kKak Becquerel, Matthieu, Fautrat u Sartiaux
[IPDH3HABRAJAH 3a JECOM CcnoCOOHOCTb YBEAHWUYHMBATL KOJAHUECTBO NOXKJISA H
NOBHLIMIATL BAAMXHOCTH fouBH, aApyrue, xak Vaillant, Ebermayer u np,
OTPHUANH TAKYI0 CMNOCOOHOCTH ¥ CKOpee Onhlid CKJIOHHBLL IPUIHCATH AecCaMm
HCCYIIalomee BAMSHHUE, TPeThbH, Kak Biih ler, 3auuManu npomexyrtodnoe
NOJOXEeHHe MeXIy 3THMH KDAHHMMH BO33PEHHSIMM, NOJA4Tasd, YTO BJAMSHHE

JeCa HA BbINAJEHHE BJArH CBOAMTCS K HYAIO.
' Eenu Tak pesko pa3nnyanHchb B3LASAH uccnezxosaTeneu 1o Bonpoq
O BAMAHNHM J€C3 HA BHINAACHUE M 3aJCPXHAHHE BJIATH, TO HECKOJABKO Oosbile
eAuH006pasus BO B3rAAAAX OBIAO N0 APYrUM BOIpOCaM, KAKOBBH BAUAHHE
Jecd Ha TeMIepaTypy BO3ayXa H IOYBH, Ha d0COJNIOTHYI0 B OTHOCHTEAb-
HYIO BJAXHOCTb BO3AYXa W Ip., XOTR M 31ecb He 00X0KA0CH 6e3 CIopos
H HecorJaacui.

[Tpu.yuere KosnuuecTsa BbIHa;[alOLIlHX aTMOC(EPHBIX OCaJKOB HCChe-
JoBaTend He BCerja . o6pallaju BHUMaHME HA a0COAKTHYI BHICOTY Tex
NyHKTOB, 1€ BEAHCh METEOPOJIOruyecKde HaGAOALHUS, He Bcerjga npocra-
TOYHO TOYHO CTaBHJAH ONHITH C JAOXKIAEeMEepdMH H, HAKOHEeN, He BCeraa
CTPOU/M 3AKAOYEHHS] HA JOCTAaTOYHO NPONOMKHTENbHBIX HAOAIOZEHHUNAX.

B oco6eHHOCTH MHOTO PAa3HOr/IACHH BBHI3BIBAJA BONPOC O BJUAHHHU jeca
Ha TPYHTOBbIE H NOYBEHHBIE BOJZbL, UTO ONSITb-TAKH MOHATHO, B BHAY O0ib-
I0H CAOXKHOCTH 3TOrO Bonpoca.

Mpbr HauHem c BONpoCc4a O TeMIepaTypax BO3ayXa B IOYBLl B Jecy.
Matthieu, cBoas pe3yabTaTel HaOMOAeHHH HA TPEX CTAHIMAX B OKPECT-
Hocrax HaHcH 3a necsatunetHnit nepuoxn (1867—1877 r.), noayuma cae-
LVIOUIME BeJIHUMHB A8 cpeiHell rojoso#l TeMIepatypbl BO3iyXa HA Bhl-
core 1,5 M. OT MOBEPXHOCTH:

Ha orkpoitoM mecte . . . . . . . . . 8,65"
Buneey . . . . .. .o 00000 U810

TeMmnepaTypHbie pasHulbl B AeTHHE MeCANb 60Jee 3HAYHTENAbHBI, YeM
B 3uMHHEe. AMIAMTYNA KoseBaHMH B jecy 3HAYHTENbHO MEHbIUE, YeM Ha
OTKPBLITOM MecCTe.

Fankhauser gna tpex craunuii llpeituapuu (HMurepnaken, Beps,
[pyutpyr) 32 nepuox 1869—1880 moayuma Taxue AaHHBIE:

, Hurepa. Bepu Hpyarpyr
Ha OTKpBLITOM MecTe . . . . . « & & . 9,790 9,15Y 9,267
Burecy ... . ... o0 891 5,31 8,5

Nordllinger npumien K 3aK/AOUEHHIO, Y4TO BO3AYX B JAe€CY X0J0I-
HEE, M MOHMXKEHHUE TeMNepaTtypbl HanboJee 3HAYHMTENBHO pAAa XBOHHOro
aeca. B CocHOBOM Jecy, B cpejHeM, MOHHXEHHE TeMmNepaTyps (CpasHH-
TeABHO C OTKPHTHM MecToMm) gocturaer 1,3° a B Gyxosom (,9°. B obimem
pasHHUA MeX1y TeMnepaTypod BO3AyXa B JAeCy H B IOJE MOXET OHThH
BbIpaXeHa BeJHuHHOHR B !'/2°. Boeli k0B Ha uenoMm pame NpuMepoB NOA-
TBEPXKAAN TO cOoOOpa)KeHHe, 4TO JeC BAHSET HA NOHMKEHHE TeMIepaTyphl
BO3/AYyXa HE TOJbKO B 30HE YMEPEHHOIO KAMMATa, HO ¥ B TPONHYECKOH
nosoce. Mittrich, crond BabawoneHus HA paje napandenbHbIX (B Jecy
H Ha OTKPHITOM MECTE) METEOpPOJAOI HYECKHX CTaHUMH ['epManMH, NPUXOIOHT
K CICAYHOUIAM BBIBOAAM,
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1) dueBnble xo/e6aHus TEMIEPATYDH B J€CY BO BCe MECAUs! MeHbIIe,
yeM Ha oTkpbIToM mecte. Mx xox B TeYeHHe [OAA PA3THYEH B 3ABUCHMOCTH
OT XapaKTepa HacaXIeHHH.

. 2) B cocHoBOM H enOBOM Jecax BeqMYHMHA IHEBHbIX KonebaHu#l Tem-
epATYPH BO3DACTagT B Hadase MeAJeHHee, 3aTeM ObiCTpee, 1ocTuraet
MaKCAMyMa B HIOHE HAM Mae, OTHOCHTeAbHO CHABHO nagaeT B HIOie, CAa-
6ee B aBrycre, a B ceHTaOpe u OKTIOpe naeT ONATb CHAbHOE MOHWKEHHE,
KOTOpOe 0CnabeBaeT B COCHOBHX JAecax B HOoaOpe, AOCTHraeT 31ech MH-
HHUMYMd 4 MMEET B JeKabpe Takyl Ke BelUYHHY. B enoBoM Jsecy MHHH-
MYM KoJeOaHU}i H4cTynaer B jgexalpe.

3) JueBnoe xoneGaHHe TEMNEPATYpHl B 3HWMHHE W BECEHHHE MeCSUH
meHblIe Bcero B 6ykomom Jecy (0,8°), Heckoabko Goabiie B enosom (1,2°)
i emle 6oabie B cocHoBOM (2,3°). JletoMm u OceHbI0 KOJeOaHHS TOCTHrAIOT
B 6yxosom aecy 4,19 B cocrHoBom 3,7°, B enosom 2,8°.

4) BansiHde neca Ha MaxkCHMAa/bHbIE B MUHHUMAABHBIC TEMMEPATYpbI
COCTOMT B TOM, 4YTO I[epPBbIE MOHHKAITCH, a BTOpPHE MOBHIIAITCH; 3TO
BJAMSIHHE BHIPAXaercs OI4HAKORO B OJHHAKOBBIX JeCaX K pa3AHYHO B
Da3ANYHBIX.

5) Ha Bcex 7A€CHBIX CTAHUMAX MHHHMAAbHbIE remneparypnr He na-
J410T TAK HHBKO, KaK Ha OTKPHIThIX MeCTax. [loMumo xapaxrepa Hacaxuae-
HUA, HA TEMMNEPATYPY BO3JyXa BJIMFAET M T'yCTOTA NOCAEAHHX.

Taxoso xe, B oOUMX yepraX, BAMAHHME Jeca U HA TeMIeparypy
MOYBEI, CKA3bIBAOLIEECA HE TOJAbKO HA NOBEPXHOCTH, HO K Ha HEKOTOPOH
ray6une (Miittrich, Schubert).

B npunaraemo#t Tabauue cBejeHb! pe3y/abTATH HAGAIONEHMI HA [Ay-
bunax B 60 ¢M. u B 1,2 M. M3 Hux BUIHO, YTO CpelHsis r0OJOBasg TeMmue-
patypa Noysbl B Jecy HHxe nHa 1° ¢ HeGoAbIIMM, HO B TO XX€ BpeMs B JeCy
TeMneparypa He naflaeT Tak HU3KO, KAK HA OTKDPBITOM MECTe

-2 2 = a -8

a = 2 5 e 8 =2 &5
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imy6uina 60 cwm, '
flone . . 1,7 L4 1,9 45 91 130 150 149 131 93 355 30 77
Jlee . .20 LT 20 37 7,1 102 120 124 11,5 86 56 34 67

CavbuHa 1,2 M.

floae . .33 2,7 27 41 73 12,7 128 138 128 103 72 48 77
Jlee . .35 28 27 36 58 84 101 11,0 108 92 69 49 68

M3 tolt xe Tabanubl ACHO, UTO MaKCHMaJlbHHE TeMnepaTypsl B NOBEPX-
HOCTHBIX [OPH3OHTAX JIECHOW NOYBBHI HECKOJbKO 3aMa3jmnBaloT MO CpaBHe-
HUIO C MAaKCHMYyMOM MMOJEBOH 110YBbl, H 4YTO AMIIKTYZAa TeMIEpaTypHHIX
x01e6auBll B secy 3aMeTHO MEHbLIE, 4YeM B NOJe.

OrHOCUTENBHO BJAUAHUA J1eCa Ha BAAXKHOCTb BO3LYXa HMEHTCH, MEXKIY
npouHM, xauHbe J6epmaiepa (1873 r.), cornacHo KOTOPHM aGcoaoT-
Hasl BJAAXKHOCTb B JIECY €]18a 3aMeTHO O6oJblle, YeM HAa OTKDHITOM MECTe,
a oTHocuTennbHasa Goabiie pa 3—9%, Fautrat (1877 r.), onpexensst oT-
HOCHTEJLHYK BJaXHOCTb BO3AyXa B JAECY M Ha OTKPHTOM MECTe, MOjy-
YUA CASNYIONME pe3y.bTarhl (HabnAeHUsT OXBATHIBAIOT TOJ/BKO TIEPHO/,
OMHOYO T01a):

Hau Ha Haxn Ha
JHACTB. JeCOM itoae XBOHH. JecoM mone
Cpejanee 3a roa . . 71,6%, 68,64, 67,10, 60,40/

[To nauumm Miittrich’a (1877 r.), Ha BCexX TPUAUATH FEePMaAHCKHX
CTAHIHAX, CBOJI HAOAIOACHUA KOTOPEIX OH Ae1a/, OTHOCHTE/AbHAS BA4XKHOCTD
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BO3JyXa B Jecy Oosblie, 4eM Ha OTKPHITOM Mecte. [lo nabaropedusn
van Bebber'a secHoii Bo3ayXx BO BCe BpEeMeHa roja BadKHee, ueM
BO3LYX OTKPHITHIX MECT.

- Taxum o6pasoM, BCe npubejeHHbie HaOMONEHHS COBEPHIEHHO Onpe-
LEJICHHO TOBOPSAT O BJAWSHHH JIECA HA NOHMKEHUE TEMNEPATYPHl NOYBHI %
RO31YXd U yBEAMYEHHE OTHOCHUTEAbHOH BIAMKHOCTH MOCJCIHEro.

Bonpoc 0 BAWSHMH Jecd HA BAAKHOCTH [OYBBI W TIPYHTOBLIE BOALI
peraeTcs, KaKk Ve FOBOPWJIOCH BEIIIE, HE Tak NpocTo. B BHAYy TOrO, ¥TO
npsiMele HAGAIOJIEHUS B 3ITOM HAlPaBJACHHH [OABEPraanCh CO CTOPOHbB!
3alIMTHHKOB GRATOTBOPHOI'O BJUSIHHSL JIECOB KDHTHKE, Mbl TONpoOyeM,
npexJge 4eM TOBOPHTb O HAGJIOJEHHUAX, PEHIHMTH BONPOC TEOPETHUYECKH.
H2 OCHOBAHMHM NAHHHX O BHIMAJEHHH OCAAKOB B JE€CY, O MX MCIAPEHHUH,
NPOCAYMBAHHH ¥ TPAHCNHPALMM [IPH MOMOIIH AEPEBbEB. DTOT MYTh [103BO-
JUT HaM c OOabIIell MAM MEHblIEH BEPOATHOCTBIO OTBETHTH HA BONPOC,
AeMCTBUTENLHO JIM NPUXOZ BAard B secax 60Jblue, 4yeM B OTKPBITHIX Me-
CTax, H €CTb JiX -OCHOBAaHWE JyMarTb, UYTO Jeca CHOocOOHH yBeauyuBath
BAAKHOCTD NMOYBH M BJMATH HA NOLBEM YPOBHA TPYHTOBHIX BOJ.

B suIy CKa3aHHOrO, OCTAHOBMMCS NPEKAE BCEr0 HAa JAHHBIX, KACa-
IOLLMXCS BJAHMAHMHA JIECOB Ha BHINajgeHue armocdepusix ocankos. (lo wna-
6mopennaym Fautrat (1875 r.), ¢ 1 ¢espans no 26 nexabpa 1874 r
BHIIANO OCAJKOB:

Hag mecom . . . . . . . . . . . . . .. .. .. . .5d5 MM
Ha orkpbiToM MecTe . . . . . . . . . .. . ... AN,

~ Ero ke wabawopenus 3a nepuon ¢ 1874 no 1878 r. BKJIIOUHTENBHO,
HaGAI0eHUs, B KOTOPbIX PErHCTPHPOBANOCH KOJUYECTBO aTMOC(EPHBIX
OC4AKOB, BHINAJAIOUIMX B JECy HAaj KPOHAMH JIEPEBbEB ¢ NApanNenbHO Hi
OTKPHITBIX MeCTax, B nepuoa ¢ (¢espans no JAexkabpb, JAOCTAaBHAM HHXKE-
CAERYIOIHE AAHHBIE, COMOCTABJCHHBIE B NpHaaraeMoi tadauue:

JduncrseHHBEHR 1ecC
Hax kpounamu. PasHuuia
Foxw A€pPeBheR Ha nose B NOABL3Y Meca
1874 . . . . . . . . 464,25 mm. 429,25 Mm. 35,00 mm.
1875, . . . . .. . 645 635,75 , 8,75
1876 . . . . ... - 6540 626,5 . 27,5,
1877 . . . . .. .. 9186 8924 262,
XBollHuwil aec

1875 . . . . . . . . 337,25 um. 5150 wmwm. £2,25 MM,
1876 . . ... ... 6072 36,0, 61,2
1877 . . . . . . . . 83675 , 769,56 67,25

Van Bebber npuxoauT -K 33KJKOYCHUIO, YTO BEPOATHOCTb JOXKAHA
B Jecy Ooabine, 4eM Ha OTkpHTOM Mecte. Matthieu rtakke rosoput
O TOM, YTO B JeCHHLX 06aacTaAX Bhinagaer Gonabme noxnda, y Boeitkosa
HAXOAHM YKa3aHHs HA YBeNHYECHHE KONUYECTBA OCAIKOB JIRCAMH, NPH YeM
370 yBEAWUEHUE, N0 ABTOPY, CKA3BIBACTCS, [AABHBIM 00pa3oM, B 3UMHHH
nepuoa. Caezgyer OTMETHTH B TOH ke rpynne pabot crateu Riegler‘a,
Ndrdlinger'a u Tpyzn Miittrich’a, KOTOpsi nLITANCA BHSACHUTH
BOMPOC, KAaKOe BAMAHHE OKa3alo HAa KOMTMYECTBO OCAJIKOB obaecenue Jlro-
HeOyprckoit paBHMHbI, Hauabmeecs ¢ 1877 r. B nepswle roap oGnecenuo
no/aABepranochk exeroguo 400—500 rexTapos, 4 B NOCTEAYIOUIHE NOCAAKK
HINH MeaneHHee, Pacnpenenesue yrojui 10 odaeceHus M mocie TaKoBOro
pa3nuuanoch TakuM obpasom: .



— 221 —

lo obaecewnus fflocae oBuaeceHnus
12"y noneit, nyros . 10Y, noaei, ayros, BOAb
80 , NecYasoro mycToLipst 10 , nycToips

30 , craporo aeca 30 , neca

JlecHast METEOPOAOTHYECKAS! CTAHLHSL PACIIOJI0K €Ha CPeH HACa XK JCHU I
10—12-eTHETO BO3pacTa, H HaGMIOACHMA HA Hel Hawaaucs ¢ 1882 r. Itu
HAOAIOAEHHS YAOCTOBEPSIOT, 4T0 KOJIMYECTBO OCAKOB YBE/IMYUBALTCS BMECTe
C YBEJIUYEHHEM NN10IanH, NoABeprameiica obaeceduio. Pabora Miittrich’a
BbILIia B CBET paHble HccenenoBaHus BpukHepal), yCTaHOBHBLIErO
CMEHY BJAXHBIX M CYXHMX [1eDHOAOB, ¥ NOTOMY HE MOraa OHTH COriacoBaHa
¢ BbeIBOJaMH mnocaenxero. Ilosugumomy, obaecenaue JIIoHeOYyprckoil pas-
HMHB K@K Pa3 COBNAi0 C NEPHOAOM OOMIEro yBENHUYEHHS OCaIKOB

I{ ckasaunomy npubaBum, uto kak HaGaoaenue Blanford’a B Huauy,
TaK U HabGmioaenus Ha o-se Ase, a oryacty u 8 CCCP?) npusogsaT K npu-
3HAHUIO 33 JeCOM CNOCOOHOCTH YBENUUMBATh KOJHMYECTBO arMocPepHuIxX
OCanKOB “).

K npoTHBONOAOKHBIM BLIBOAAM MPHBOJIHIN HEKOTOPHIE MCCAEN0BAHUS
B Ces. Amepuke (Henry Gannet), B Amxupe, a oruactu u B llsenun
(Hamberg). Hornbergers Brckazan mMuenune, yTO B TenablX KJAMMaTax
ONaroTBOPHOE BJHSHHE JeCa HA KOJH4ECTBO BHINAAAIOIUX ATMOCHEpHBIX
OCAAKOB BEPOSITHO, YTO XK€ Kacaercs Oonee BbBICOKHX WIHPOT, TO TaM 3TO-
BJAWSIHHE Man0 M He Bcerxa OaaronpusaTHo (cchiixa Ha IIsenuio).

B nocaeguue roxn noaaralT, YTO JEeCHble MAaCCHBH JAEHCTBYIOT
TaAK e, KaK BO3BBHIIIEHHOCTH, T. €. YBEeAHYHBAKT KOJHUECTBO OCAIKOB,
HO €CJIM Mbl M NDHMEM 3TO [0JOXEeHHe, KAK NOKA3aHHOe, TO KOHeUHbIH
BONPOC O BJAMAHMM JieCa Ha BJAAKHOCTH NOYBH U l‘pyHTOBbIe BOJH Oyner
nasneKo elle He McyepnaH.

Heo6xoxuMMO npexcjie -BCEro NpHHATHL BO BHHMaHHE, 4TO HE BCE TO
KOJIMYECTBO OCaIKOB, KOTOPOE BHINAJAeT HAX JecOM, JOCTHraeT JeCHOM
NOYBLHl, 4 Y4CTb MX OCTAETCH HA MHUCTBE H BETBSIX ACPCBbEB H HCNAPSETCH,
HE mOnajas Ha 3eMJI0.

OTHOCHTEABLHO KOJIHYECTBA OCANKOB, 3aJCPKHBACMBIX KPOHaMH Je€-
peBbeB, CymecTByeT neadiél psx HaObmonenudt. Biihler yrtsepxzaaer, uto
B I'YCTOM COCHOBOM aecy 40—80-neTHero s03pacTta A0 NOYBH JOCTHUraer
TOALKO 55—60%/, BOAH, BhHINAJAWIIER B BHAE aTMOCGEpPHHIX OCAAKOB,
B OyxoBoM necy 20-71eTHero BO3paCTa INOYTH BCE KOJAHYECTBO OCAIKOB
nonajaer B nousy, a B H50—90-reTHeM—TOABbK0 75—80%0. [lo caomam
Breitenlohner'a, kpousl jgepesseB BOOOLIE 3aiep)KUBAIOT 3HAYHTE/Nb-
HOE KOJIHYECTBO JOKAS, M HEHCTBHE XBOWHHX nopoj (COCHA M eab) B 3TOM
HaNpaBIEHHUH CHIbHEe, W60 OHH KpYranilt rox NOKpHITH AUcTBOR, Riegler,
Ha OCHOBaHHM TPEXMECAYHLIX HAONIONEHUH, /MaeT caeaylomwune udppsr:

20 c = g 32

& o %é = =] = = 8 2

At LU SO | : &8

Jlecubie e b n e 2= 5 & g 8 E

T L Y ¥ = 5B = =
5 x Y T U2 o TE
HOPOIb! < g 2 3 TR S5 o F - 5
J uw 1 p o B '

Byx . . . . 26081 - 17068 3343 - 20411 21,8%, 78,27,
Oy6 . . . . 24273 17873 1387 19260 20,7 , 79,3 ,
Knew . . . 36901 26384 2198 28582 22,5 , 779,
Coct{a Coe 12044 4793 165 4959 58,8 41,2

) Briickner. Ed. Klimaschwankungen seit 1700. Wien, 18%0.

) Knaurenw mas Bopomewckoit ry6., KynpHruknri gra Kxesckolt, Axamos
IJAst ONBITHBIX y4acTkoB ocoboit skcnemuunn Jlecroro [-ta.

% Cwm. Takwe cratbio A H pu: Jluteparypa sonpoca v Otoukoro, crp. 268--269,
pHUMey.
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[lo choBam J6epmaiiepa, OYKOBBIH JeC 3agepxKUBaeT B Ccpen-
nem x0 209/, ocazxos, enoBsiii-—or 30 go 45%, (B 3aBHCHMOCTH OT ry-
CTOTBHl HACAXIEHHH), COCHOBLIH—OKOAO TPETH BCETC BHINAAAIOUIErQ KOJH-
yectBd. Pasuuua B KOJAHYECTBE OCAlAKOB, NAaAJIOIHX HA JECHYIO MOYBY
¥ Ha nousy GEe3JeCHOTO NpOCTPAHCTBA, K0/e6JaeTCHd B 3aBHCUMOCTH OT

- KMTMMATa CTPaHbl, B OCOCEHHOCTH € OT DACMpPeNe/eHHST H KOJMMYECTBA
“ocaaxos. B 064acTAX € 4aCTHIMH HeGONbIIMMH OCajgxamH, BbINAZAIOUIHMH
NEPUOAHYECKH, MPOIEHTHAS PAa3HKHIA OCAZKOB B JEeCYy H Ha OTKPHITOM
MECTE 3HAYHTEJLHO OO0JbIlle, ueM B KAUMATAX C CUNbHBIMH JOXAAMH. Brina-
JAKIHE Ha NOBEPXHOCTH JIECHOH NOYBHI KOJNIHYECTBA J0XASA PA3JINUHBl TAKKE
B 3dBHCHMOCTH OT CTENEedH OONHCTBEHHS MOpOJ, YCTPOHCTBA JAHMCTHER,
BO3pacTa, NJNOTHOCTH HACAXAECHHS, DA3BUTHS M CMBIKaHHUA KDPOH, HO BO
BCE€X CNYYasaX OHH 3HAYHTENBHO MEHBIIE, ueM Ha COcegHeH Ge3necHOW .
mecTHOcTH. [yetas TpaBsiHHCTas pacTUTENbHOCTL XOTA M CnocobHa Takxe
33J€PXHUBATL 4aCTh 0CaAKOB (no omnbitaM Boabuu or Y4 10 Y3 nana-
IOLIero JOXJiA), HO B CpegHeM 3a TOJ[ TPaBbl 3aJePXKHUBAIOT HA CBOUX
cTe6NaX TOpa3sf0 MEHbIIE BOABI, 4EM JEC.

M3 Bcex npuUBeaeHHBIX  BHIIE HAGAIONCHHNE OYEBHJIHO, 4YTC JecHas
NMOYBA NOJAYudeT JdaneKO He BCE TO KOMMYECTBO BJA4TH, KOTOpOe BbINAmaeT
H3J KPOHAMH JEDEBbLEB, TaK 4TO €CAH I[PHHATL, K4K 3TO CAEJAAHO BHIIIE,
YTO HAJ JIECAMH BHINAJAeT Oosablle JOXKAA, yeM Ha)i 0e3JleCHHIMH Npo-
CTPAHCTBaMH, TO OTCIONA Elle¢ HeNMb3s cjiesiaTh BBIBOjA, YTO JieCHAas MMO4YBa,
B KOHEYHOM pE3yabTaTe, Noaydur Ooablie BJAArH, uem nosaesas. Haobo-
poT, € 60ALLWIKM MPAaBOM MOXHO MOJAraTh, YTO MEPBOA AOCTAHETCH MEHblIe
BJAaCH, 4eM NOCJaeTHeH.

[Ipocaenum rteneps panpHefilylo cyanby Baard, nonasued Ha no-
BEePXHOCTb NOYBH, H C 3TOH 1EJILI0 OCTAHOBHMCA HAJ BOMpocoM 0O HCna-
PEHHH B JIeCY H HA OTKPHLITOM moJe. Yke a priori HyXHO 3aKJIOYUTH, YTO
MCNAPEHHE C MNOBEPXHOCTH NOYBLI B JeCy OyleT MeHbLIE, 4eM Ha NOJe,
TaK K4K JECHAA MOYBA MOLBEPraeTcsi ropasf0 MEHbIUCH WHCOAAUMH, JEH-
CTBHE BeTpa B JECy TaKke 3HauMTeNbHO Ocnabisfercs, a, KPOME TOro,
POAb 3ALUMTHHKA OT HCMApPeHHs B JecaX MOXeT MHOTJAA UIpaTh JIECHAs
nmoxcTHiaka. OnbiTel, BIPOYEM, NMOKA3BIBAKOT, YTO TOJABKO CBeXasl HMJAH Majao:
pa3nokeHHast JeCHAS MOLCTH/KA JErKO NpONnyCKaeT CKBO3b ceds BOny, 4
yem OOabule OHA pasnOxKeHa, TEM CHIAbHEE €€ BJAroeMKOCTb, TéM 60oJbLIE
OHA cnocobGHa 3axep.xKarh BoabL [locaensss, Takum o0pa3om, HE JOCTHUTIIH
no4BH, HCHapseTcss o6patHo B Bo3Ayx. [To caosam Fautrat, ucnapenue
B JeCy paBHO JHWIb !/3 TOrO, 4T0 Mcnapsaerca Ha noae. [{udpps Breiten-
lohner'a HeckoJbKO HHBLIE, XOTH HHOIAA M JIOBOJALHO OAM3KH, a HVIEHHO

Wcoapunoch B 0fIHO M TO KEe BpeMs

Ha none B necy
1. 66,3 MM, 26,5 mm.
2. 59,0 . 183 ,

3. 51,1 23,2 .

4. 61,8 ' 30,3 ,
5 618 , 37,7 ,

[lo D6epmaiiepy, chapeﬂue B necy Ha 649/, meHbLIe, ueM B O7T-
KPHITOM noje. BechbMa BO3MOMHO, 4TO MH Oyjem OMHM3KH K MCTHHE, eCcaH
NPeANOa0KHUM, YTO C JeCHOH nouabl Hcnapaercd, B 3aBUCUMOCTH OT BO3-
pacTa, CyCTOTH H MHAHBHAYANBHOIO XapaKTepa HacAkIEHHH, OT /3 10 /2
TOCO, YTO HCNAPSET MOYBa OTKPHTHIX MeCT. JldHHOE YCAOBHE yKE B I10Ab3Y
neca. JlecHas mnousa, NMOAYYMB H3BHE MeHpLIEe KOAUYECTBO BJArd, 4em
nosnesasi, A0 HEKOTOPOM CTENEeHM ypaBHHUBAET 3TO KOJHMUYECTS0, OTAaBas
B BO3JAyX MeHblIe nyrtem Hcnapexus. Ho 3To eme He Bce. Ilousa muinaercs
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BJ4rH HE CTOJILKO NYyTeM HENOCPEeACTBEHHOIO MCNAPeHUS C €€ M0Bepx-
HOCTH, CKOJbKO NYyTeM TpaHCIHpaUMH XHBYUIMX B HeH pactenmit. Ha-
CKOMBKO YJAaAsiOIIeecs nyTeM TPAHCIMPAUHH KOJHYECTBO BOALI GoJbLIE
HENOCPEACTBEHHO HCHapsionierocss € NOBEPXHOCTH NOYBLL, MOXHO BHJIETDL
U3 caenyiolux uMdpoBLIX JaHHsIXx Boab HH: :

1875 roa C 2310 anpeas no 3l-e oxTabps

Konuue- OtHomenrue ucnapc-
Poa nousn CTBO JLOAS Mcnapenie B MHIIHM.  HHA K KOJHUYECTBY
B MM. 7 ocankos B %o
Tpaga lonas nousa  Tpasa [onas nousa
Ksapu. mecox . . —_—. 475,5 183,1 82,7 32,0
CyramHok . . . . 572.5 517,2 339,9 90,3 59,2 .
Tope . . . . .. — 556,3 302,9 97,1 52,9

Ham npenacTouT, ciaefoBaTenbHO, €Ile OTBEeTHTb Ha BONPOC, KaKas
PaCTUTEABHOCTE TPAHCIIHPHPYET 60JbIIe BOAL: TPABAHHCTAA UAM APEBECHAs.
Heo6xoauM0O npexje BCCr0 MMEThb B BHAY, 4YTO B JAHHOM Cjly4yae BaXKHO
HE OTHOCHTEABbHOE, a aGCOa10THOR KONHYECTBO TPAHCIHPUPY EMOH
Baard. Hexortopwie oneithl (Risler), nosBoabHO, BIpPOUEM, HCKYCCTBEHHBIE,
NOKa3amy, 4TO OTHOCHTENBHO OONbLICH TpadHCOHpalMeld OTAHY4AITCH JYFo-
BbI€ TPABbI, 34 HUMK HAYT 3€PHOBLIE Xae64a, 3aTEM NHCTBCHHULIE IPEBECHLIC
nopoas! M, HaKOHEH, XBOHHBIE. M3 2THX ONHITOB BHIBOAMAH 3aKNIOYEHUE,
4YTO Hauboaee coOCOOCTBYIOT HCCYUIEHHMIO MOYBBI TPaBAHUCTLIE PacTEHHUA,
a XBOHHbIE fAepeBbs HaHGosee GJaronpPUsTCTBYIOT COXPAHEHHIO NMOYBEHHOH
B1ard. Ha camom xene rakoe sakmoucHHe He BCerja 6yJeT NPaBUNLHBIM:
BO-TEPBLIX, PE3YAbTATH ONHITOB, NPOH3BEJEHHEIX HAJ MONOJIbIMH JIePEBbLAMH,
Heib3fl NEPEHOCHTh HA Craphble, a, BO-BTOPLIX, €CJAH [IPHHATL BO BHHMAHHE
a0CONIOTHLIE KOJAUYECTBA BOJbI, yAATAEMOH NYTeM TPAHCNUPALHH, TO MO-
KET 0Ka3aTbCHA, YTO, NO CTENEHH BJAWAHHA HA HCCYLICHHE MOYBLI, yNOMS-
HYTbIE BbIIIE pacTeHHH NPUAETCH pPACnONOKHUTHL NOMTH B OGPATHOM IIO-
psaxe. XBOHHble HOepeBbs, NpaBja, KCOapsiOT OTHOCHTENLHO caabee, HO
3aTO MEpUOA HMX TpPaHCIMPAUWMH B TEUEHUE I0Ja 3HAUHTEAbHO OO0JbIIE,
yeM JAUCTBeHHHIX. O6cyXnast 2T BOnpocw, BOAbHM NDUXOJHT K 3a-
KIIQYEHHIO, YTO, NPU NPOYHUX DABHBLIX YCJ/OBHAX, BEUHO3EACHBIE XBOUHBIE Je-
pPeBbs BLITACMBAOT U3 [OYBH HanGOJAbLICE KOJHYECTBO BOAbL. 3aTeMm cJae-
AYIOT, B HUCXOJSAUIEM NOPAJIKE, MTHCTBEHHBIE A€PEBbs U MHOT OJIETHUE TPABHI,
. TOrJa KaK Ha NOC/AEHEM MeCTe CTOAT CeNbCKO-XO3AKCTBEHHHIE DaCTEeHHS.

He numuee GyneT mpHBECTH 34eCh U cOOOpANeHHS, BbICKA3bIBAEMbIE
J6epmaiiepom. Boabiiag norpe6HOCTL B BOJAE JePEBLEB CPABHUTEbLHO -
C MHOTONETHHMH nYTOBLIMH TPaBaMH H KJE€BePHLIMH PacTeHHAMH JErKO
NOHXMAETCH, €CAH NMPUHATH B coobpaxeHHe, YTO NEpBbLIE NMPOHM3BOAAT Ha
ONpeaeNeHHYI0 NAOWAJAb NOYBH 60J/bile OPraHUYEcKOro BeuieCTBa, 4YeM
TPaBLl ¥ KyabTypable pacteHuss. C aro# 6Goabiieir paGoTocnoCOOHOCTHIO
JIECHBIX TOPOJX cBsi3aHa ¥ OoJsee Bricokas noTpeGHOCTh UX B BOAe. OTHO-
IICHAE MEXKJY NPOM3BEAEHHLIM OpPraHMYEeCKHM BEILECTBOM M TPAHCNUPH-
POBAHHBIM KOJHYECTBOM BOJBI MOXHO Bbpa3dTh uM¢ppamu. Ha atom 3u-
WJIETCS CaMbif npocmﬁ H TOYHBLI METOJ BBIYHCJIEHHS NOTPEOHOCTH B BOje
IEPEBBEB N0 CPABHEHMIO C KYJbTYPHBIMH CEAbCKO-XO3AHCTBEHHBIMH pa-
creHHsAMH. 'ennppurenn B 1868—1873 rr. onsitaMd B necHaHbiX Kyib-
TypPax Onpejnesnul, YyTO CPEAHAS OTHOCHUTEJIbHAA BEMHYHHA TPAHCNHMDALMH
HAIUMX BarxKHEHIIHX KYABTYDPHLIX PACTEHHH, NPM HOPMAJIBHOH CHJIE POCTA,
konebaercs mexny 273 u 376, B cpennem pocturas 324. Taxum o6pa3som,
KJI€BEPHOE MO/, AALIEE NPH CPeJHEM ypoxae €Xerois#o okoao 4.500 xu-
JOTP. CyXOro BeulecTBa Ha rexrap (OTHOCHTe/AbHAs BENMUYHHA TpadHcniHpa-
UMM KpacHOro knesepa onpexeasiercsi uucaom 310), tpebyeT OT nOYBH
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1.395.000 kunmorp. sousl. bykoswiit mec (lI-# GouureT) i1IDOM3BOIHMT €kKe-
roaHO B cpefHem 7.057 xHAOrP. CyXOro BeuleCTBA HA IEKTap, M ecau jaxe
NPHHATh IAA OYKa TAKYIO XE BENHUHHY TPAHCIHMpAUMH, Kak Jnid KJeBepa
(Ha camom gene OHAa GObIUE), TO Ero eXerojHas NOTpe6HOCT: B BOAE
onpepenutca 2.187.670 xunorp. BOAH.

Bce usnoxenHnie 0 cux nop ¢axkTsi M COOOpaxeHHs 3aCTaBASIOT
110 MeHbUIEH Mepe YCYMHHTHCH B CMOCOOHOCTM Jjeca cGeperath NOA3EM-
HYIO Bhary.

Kopan necHblx mopoj uepnairoT Baary B 6ogaee ray6OkHX TOPH30H-
Tax, YeM KOPHM TPABSHHCTHIX PACTEHMH, ¥ NO3TOMY JO/MKHB OCOGEHHO
HCcymars 60oanee rayOOKHE TOPH3OHTHI MOYBHI, A CJAEJOBATENBLHO, MEWIATh
NONOJHeHKIO FPYHTOBLIX BOJA. YTO Kacaercsl BEPXHHUX rOPHM30HTOB, TO, Ha
OCHOBAHMK BCEro BHILICH3JI0XKECHHOIO, BO3MOXHO OXMAATH, 4TO OHH OKA-
KYTCH BJAXKHEE COOTBETCTBEHHBIX TODHU3OHTOB OTKDHITBIX MNPOCTPAHCTS,
HE 3aHATHIX J1ECOM.

Bce 3T 3ax/oueHHss nOATBEPHKAAIOTCH MHOTOUYMCACHHBIMH HabJloje-
HUSAMHM KAK y Hac, Tak W B 3anazsoi Espomne. He ocraxasnusasCh 3Jechb
Ha TeX HMCCACJOBAHHAX, IIPH MOMOINH KOTODPHIX CTPEMHJMChH ONpPEReaNThb
KOJIMHMECTBO BJIATH, NPOCAUHBAIOLIERCS B NOYBY NOJ JA€CAMM, TAK KAK 3TH
HCCAECNOBAHUS HE OTAHYAMHUCH OCOGEHHOIO TOYHOCTBIO, IEPEXOIHM K Omnpe-
JeNeHNsIM BJaXKHOCTH JIeCHOH 4 noseBoil (cTemyOH) nouB Ha pasJuYHBIX
Taybunax. Taxkue onpepenenus penasuck 4 B 3anaj. EBporne M B Hexo-
TEPHIX NYHKTAX Hawed crenHo# nodocsl. B npunaraemoii uvxke tabaune
noMelIeHbl cpennHe uMppH u3 nabawgesnit d6epmaiiepa, OTHOCH-
IUMXCH K aecaMm u OeanecHbiM npocrpaHcteam Iepmanuu. M3 atux umdp
HeTPYAHO YCMOTpPeTh, YTO HAMOOABLICH BAAXXHOCTBIO XaPaKTEPH3YIOTCH
BEPXHHE TOPH3OHTH JIECHOH MOYBLI U OCOOEHHO B BECEHHHMI NepUOA, KOrja
MeJJIeHHO TAIOIMMH CcHer jaeT 3HaYHTeNbHOE KOJHYECTBO BOJbl, BNHTH-
BAOmMENAC moyBoi. [10oyBa OTKPBHITHIX NOJECH, TAE CHEr TaeT OHICTPO H rie
OBICTPO CTEKaeT moOJy4YeHHas BOJa, HE yCNEBAaeT BIHUTATE 3HAYMTE/BHOrQ
KONMYEeCTBA BAard. JTOMY NpOUECCY MeNaeT WHOrja 4 TOo, 4TO IouBa
OTKDBITBIX MECT BeCHOH OLIBAeT MEp3J0H.

ConepaHve BOEb B BECOBBIX NPOHEHTAaXx

CocHOoBbI
Mounonoft coc- = CPEAHETD CTapu}& coc- [Tlousa Gea
HOBBIN JIEC Bo3pacTa HOBBIA JEC . pPacTHTEAD-
(25 ner) (60 ' ne1) (120 net) HOCTH
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1885—1886 r. NLT - H m'—? < i mLT - i ml..’|) - ]

' To L=< <ITo T2 <ITo T2 Io IA
Ocenb . .. .. 24,05 1846 21,32 16,37 33,31 1921 22,32 20,53
3uma . . . . . . 36,52 19,99 30,83 18,57 43,28 20,74 25,36 21,05
Becna . . . .. 39,36 19,73 42,16 18,17 416,56 19,67 25,568 20,80
Jletro . .. . .. 1596 16,52 23,63 16,19 37,84 1924 16,07 1947
O6m. cpegn. . . . 30,83 18,865 29,48 17,30 40,32 19,71 22,33 20,46

[To muennio D6 epmail epa, pasauuve MEXAY BIAXKHOCTBIO JIECHOH
TOYBH H nouBbi Ge3JecHbIX MECT NO/KHO CKa3biBaThbCHl TEM Medee, 4eM
Gonbille cHera BrinalaeT 3uMmoil. Jlec, kak cobuparenb cHera M HaNGKHBIH
OXpAHHUTENAL €0 OT CJHAHIUKOM 6b]CTp01‘0 Taadua v Oecnonesgoro cTOKa
noayvawomencs Boas B peuHbie Hacceiinsl, HECOMHEHHO, UMEET 60Jb110€
NPEUMYLIECTBO nepen OesnecHuMH npocrpadcrpamu. OTcioja caejyer, Y410
B KJAuMAaTax C IlpOII,OJI}KHTe.IIbeIMPI H CHECXHBIMH 3UMaMH BJAHSIHUE Jeca Ha
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BAAXKHOCTDL, MO KpaiHel Mepe, NOBEPXHOCTHHIX TOPH3OHTOB MOYBH Oyier
Goablle, .yeM B KA¥MATaXx ¢ OeCCHEXHBIMH HJIH MAJOCHEXKHHMH 3HMAMH.

W3 tabauib 96epM afepa BHAHO TaKke, 4TO B TO BpeMf Kak
BEPXHUE FOPH3OHTH JIECHOH NMOUBLI B CPEJHEM 3a IOJ] YBJAKHAIOTCA GoJblIle,
4eM Te K€ TOPHU3OHTHl Oe3/ecHHX MecT, 6oaee ray6oKHe CJAOH JECHOH
MOYBLl OKaswplBalotcs, Haobopor, GegHee BJAAroit, ueM Tt€ xe CiaOM 6e3-
JECHOW MOUBHL.

Aranoruunsie HabaogeHus O6ulnn cuenadsi Boiconkum B 6. Exa-
TEPUHOCNABCKOH 1 M 0 p 03 0 BB M—B Boponexckoii ry6. Beicouku#
JUIS CBOMX HCCAENOBAHMI M36pan ueTblpe NYHKTA, 8 BMEHHO: JEC, UENHHY,
MoJe M nap M HOJAYYHA Caedylollive HuUPH:

[ny6nna oT nosepxHocty  Baaxnoctb mouse B 9/0"/; Beca chlpoH HapeckH

B MeTpax
Jiec Leanna [one MNap
TloBepxHOCTh . . . . . . . 13,9 5,6 9,7 3,5
o1 .. .. ... . 155 11,0 13,2 " 17,9
025. . .. ., .. 15,6 14,3 15,5 19,5
o5 ... .. ... 151 14,9 15,4 19,6
- S — - 15,8 20,0
L0 . . ... L. 12,9 13,6 14,8 . 19,6
L5 . . . ... 12,9 144 14,6 17,2
20 . ... 0. 124 15,0 15,3 16,3
3anac BlarH B MHATHM, . . 456 473 505 641

M3 npusesennbix uudp ACHO BUAHO, YTO TAYOOKHE FOPU3OHTHI NOYBHI
CU/bHEE BCEro MCCYWAKTCH NOJA JECOM; 3TO MUCCYHIeHHe, KaK NOKalanu
AanbHEed e uceae 0BaHuda Bl C O K O I 0, NPOCTUPAIOTCA HA 3HAMHTEJb-
Hul@ IAYGUHBL Jlaxe noJ CPAaBHUTEABHO MONOABIM 20-1€THUM HACAKICHUEM.
Obuwui 3anac BAard nojg JecoM, Aaxke BECHOH, OKasanacd 3HAYMTENBHO
HUXKe, YeM 10/, 3aNexblo. '

bonee perasbHbft apanuMa BOZHOTO pexHUMa MOYBLl B 1peienax Be-
JHKOZHAA0JbCKOTO JeCHUYRCTBA, NPOU3BEJCHHDIH TEM Xe HCCAeJOBaTeNeM,
N03BOSIET IPHTTH K CACLYIOLIMM BBIBOJAM:

1. Pacxon Baaru B Jecy 3HaYUTenbHo OOJblle, yeM B HoJe C cel.-
X03. KYJAbTYpPaMH.

2. Jlec notpe6asietr BeCh rOA0BOM 3anac Baary, MOCTYNAOWKUHA B NOYBy
U3 aTMoCepsl.

3. Ilorpebnedure NpOUCXOIUT B BEPXHHUX C/0SX [IPOMLIBAEMOTO IPYHTA,
OOLIKHOBEHHO He Taybxe 3 M., BCACACTBHE YEro Huxe obpasyercs ,MepT-
BHI TOPU3OHT“!) ¢ NOCTOAHHON M Mano# BJAAXHOCTBIO H BOZA B TPyHTO-
Bbl€ BOJIBL HE [I0CTyHAaeT.

4. Konu4ecTBO BHLIMMBACMOH J€COM TPYHTOBOM BOJBI NOCTYnNaer co
CTOPOHEI, HO, BO BCHKOM CJy4yae, He H3 COOCTBEHHBIX JIECHHIX 3arna-
COB BJarH.

' Hccnenopasusg MO p 030 B a, MTPOM3BEAEHHBIE NEPBOHAYANLHO B Xpe-
HOBCKOM 60py (CcynecuaHbl¢ M MeCyasble NMO4YBHI), [103BOMUAH €My GOpMY-
JUPOBATh CAENYIOIUHE 3AKJIOURHHS:

1. Tpyut noa necom, Oyiyud BECHON BJAXHEE, CTAHOBHTCS B TeYE-
HHE BEreTaurHOHHOTO Mepuoja CYLIE COOTBETCTBYIOIIMX C.JI0€B 6€3J€eCHOro
NPOCTPAHCTBA. '

2. BepxHue rOpU30OHTHI MO4YBH, OyJyuHM BECHOH BiaxHee I0J] JEeCoM,
4€M BHE ero, COXPAHAIT TOT Xe NepeseCc BO Baare B BONBLUIMHCTEE

1) Mbl He noHHMaeM ,MepTBbI FOPHU30HT" B TOM CMEICIE, YTO CKBO3b HET0 HE IMOCTY.
naer cosceM noibl BrayGb MOYBbI, a NOAAraeéM TOABKO, 4TO BOKA NEPEIBMIAETCH B HEM MEN,
JEHHO H B HeBoJbLUMX KOIH4eCTBaX.

K. O Tawrsaka IloysoBeRenHe 16
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CAY4aes; HO MOJL HEKOTOPbIMH (POPMAMH HACAMAECHUSA---NOJ CTAPLIMH OJHO-
IDYCHBIMH M YHCTbIMH COCHOBBLIMH HacaxieHHamH, nonnorow 0,5—0,7, na
60pOBOH mecuaHOW NMOYBe—H OHA CTAHOBHTCH DAHbILE HAM MO3XKe, B 3a-
BUCHMOCTHM OT TYCTOTH Jeca, cyule BEDXHHX TODHM3OHTOB MOYBH  COCEL-
Hero 6e3necHoro npocTpaHcTBa (N1€COCEKH, MOASHH, NMYCTHIPA).

3. Crenenb BECEHHEr0 nepeBeca mojx JAECOM HAXOJUTCH B 3aBHCH-
MOCTH, KpOMe JpPYTMX MOMEHTOB, H OT ¢OpPMBI HACAXEHMSA, COCTABA U
CTEMeHH TYCTOTHI.

4. Tlpy OZHOPOAHBIX TPYHTOBHIX YCJOBHMSX, BO BDEMS BEreTamliOH-
HOTO NEPHOAA MOXHO OTNHMYHUTH THII pacnpeleneHusi, CBOMCTBEHHBLIA 0e3-
JIECHBIM MPOCTPAHCTBAM M MOKPHITHIM Jecom. [lepsolit OT.tudaeTcs GoablueH
PABHOMEPHOCTLIO B PACIIPEJICNCHHU BJAATH M OTCYTCTBHEM PE3KOro MUHU-
MyMa B 061aCTH PACIPOCTPAHEHUS KOPHEH.

B obmem Te XK€ BHIBOAB NONYYHAMCh nNo3xe MoOpPpoO3oOBHM U
ans nybosoro Illunosa neca, HAXOAAINErOCA CPEAH CTENH HA CYTJAHHHCTHIX
nmopoaax. M 37ech NMOBEPXHOCTHble TOPU3OHTH OKa3ajuch BJAXKHEE, UeM
B CTend, a raybokue—cyinue.

fIpenbgyline HCCACHOBaHUA OTHOCHTCHA K MECTHOCTAM C 6Oojee uau
MeHee rayOOKUM 3aJ1eraHHeM TPYHTOBHIX BOJ, HO Ta e KaPTHHA NOJY-
"YaeTcd M NpPH YCA0BUAX OMM3KOr0 K MOBEPXHOCTH NOYBLI YPOBHS TPYHTO-
BOH BOJBI, Kak 3TO BHJAHO H3 Habmiogenu#t JI 1 M 0, OTHOCSMIUXCA K JO-
nmuue Bucasr B 6auxaiiugx okpectaocTax Hoso-Anekcanjpuu. -HabaogeHus
Hal BJAXHOCTLIO MOYBH BEJUCH B TEYEHHE JETHEro Mnepuoja M JAajH

CAeRyroumne umbp;ﬂ:

Baaxnoctb B Y/oVy CHIpOH HOUBHI

e [ay6uua Jiyr Jlec
A [Nosepxnocth . . - 15,20 22,82
0eM . .. ... 2002 21,98
3B, .- . 19,72 19,72
5 ., ... 19,08 16,24
8O, oL .. . 19,41 12,68
110 ., . . ... 15,94 13,14
40, . . . ... 2085 15,10

Y poBeHnb rpyHTOBOM BOAN Ha NYTY J€pKa/ca Ha rnyOuHe okoao 140 cum.,
noj JieCOM € €ro Ha 3TO# raybuHe He Oblao.

Bonpoca 0 pacnpeneneddd BAArH MNOJA 33IHTHBIMH [0JOCAaMH, JeC-
HBIMHM TOJSIHAMH M Np., Kak 60see 4acTHOTO, MBI 37ech He Kacaemcs ).

[lepexons K BAMAHUIO nNeca HA TAYOHHY 3an€raHds TPYHTOBHIX BOJ,
OCTAHOBHMCSl Ha MHOTrOYMCIeHHBIX Habmozeanax QToI KOT 0, OXBa-
THIBAIOIIMX JIACATHIETHHH NEPUOA M OTHOCSLIUXCH K PA3AHUHBIM 06JaCTAM.
Hceneposauus npousBoannucs B ry6. Boporexckoit ([lasnosckuit u Bob-
POBCKUit yy.), 6. Xepcouckoiu (Anekcauapuitickuit m Enycaserrpaackuil yy.),
Tyasekoit (Tynbexuit v Kpanusenckuit yy.), Hoeropoackoit (Crapopyc-
ckuit 1 Hosroponckuit yy.) u Jlenunrpagckoit (Jlenunrpagckui, Jertcko-
ceabckuit u Jlyxckuil yy.). He umesa BO3MOXHOCTH nOAPOOGHO OCTaHABIH-
BATHCA 3JECh HA BCEX JAaHHBLIX, NOAyueHHBIX O T O Il K U M, YKaXeM JHIUb
Ha HEKOTOpble raBHeHIIMEe pPEe3yJbTaTthl,

B npegenax cTenHOM mONOCH HCCAEZOBATENb NPEHXKJIE BCEr0 OCTAHO-
Buaca Ha ABYx necax: Illunosom (ITaBnosckoro y. Boposaexckoit ry6.) H
Yepaom (6. Anexcaugpuiickoro y. 6. Xepconcko#t ry6.). [Tlepsuit xec, no
csouM (HU3UKO-TeorpadpHueckum ycaosusam (peabed, re0JOrHYECKOe CTpoe-

Y Cv. Mo pos3os; 06 niatepecHoM onuiTe M 0o p 03 0 B2 HAa NOJNSHE, OYHLIEHHON
H3-noA jeca, cM. O Touk uH, crp. 249 K cren
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H¥e H 1p.), TANHYEH JA9 0r0-BOCTOYHOW YacTH PYCCKUX CTerneH, BTopoi—
COAEPHHUT B cede BCE THNMHYECKHE 4epThl pailoHoB rro-sanaxa. O6a neca
CTAPHIE, JUCTBEHHBIE W 3AHMMAIOT, KaXIABH# B OTACABHOCTH, NPOCTPAHCTBO
10 100 kB. kuaomerpoB. [lepBonauanbHoe 6ersoe OOCHCAOBAHHE 3TUX Je-
cOB OOHapyXHJO, 4YTO OHM MeHee OoraThl BOJOMH, UEeM COCEIHSS HX OKDY-
Kawoulaa crens. CreHHaabHBIE passBejkd MOTBEPAMJN 3T0 Habaozenue.
Passeaku cocTofNH B 3aJM0KEHUM HECKOAbKHX CepUil GYpOBBIX- CKBAMKHH,
MO HANPABJEHHIO OT CTRNM K JECy, B TaKHX MYHKTAX, KOTOPHIE UMead
OAMHAKOBHU penned, reojoryyeckoe crpoeHue H 1np. Bo Bcex 6e3 HCKJAIO-
YEHHUH CAy4Yadx, N0 MEpe npubAXKEeHUs K Jecy, HCCAejf0BaTelb KOH-
CTATHPOBA/N TOHHAKEHUE VPOBHA TPYHTOBHX BOA. B HexOTOpbLIX NYHK-
TaX MOHHXEHHE YPOBHA [I0J JECOM OKa3aloCh BEChbMAa 3HAYATENbHLIM:
tak, B HInmosom necy, B6au3yu EpLIIIEBCKOro KopaeHna, Ha NPOTSHEHAH
190 METpP: ypOBE€Hb TIDYHTOBHLIX BOJA mnoHwxancs Ha 10,96 m., y Jlantes-
CKOI'0 KOpJIOHA, Ha MOPOTSKEHUM Bcero 32 M., HadM07a.1aCh pasHuna B
ypoBHax B 10 m.

B Yepusom necy, y 3aHjApPOBCKOro KOPIOHA, HA OPOTSHEHUM OKOJIO
200 M., yposenb najan ua 4,95 m., y UsiOyaesckoro KOPZOHA, HA NPOTH-
H(ﬂmm 114 m., magense gocrurano 10,78. - .

Takoro poxa daxkte Haunbosee sicCHO BbICTyrlaJﬂd TaMm, rae aeca 6ol
Gonee cTapele, B MOZOILIX /N@CaxX SIBJAGHHE BHIPAXanoChb HE CTOMbL PE3KO.
Opnako, gaxce M B ROCJAEIHHMX CAY4aax BOAHLIA FOPH3OHT NOHMUKANCT JO
1,57 m. na nporskenuu 80 meTpos. 3ameyaTenbHO, YTO BO MHOTHX Cay-
YanxX [OHWXEHHE YPOBHA TPYHTOBBIX BOJ HAIPAaBJISETCA B CTOPOHY, HPO-
TUBOMNONOKHYI0O o0ieMy NAJeHHIO peabeda HCCAeAOBAHHBLIX PAXOHOB.

[Tpononxkasa csou uccnexonanus, O T O LK U i nepeHec HabJlofeHUe Ha
ceBep, B JleHUHTpaacKy ry6epHu, rjie UM Oblan 06caen0BaHB Y Hedib-
HHHA aec, nec [lasnoBckod obcepsaropuu K aec pyxuocenss, Hecmorps
Ha uHBIE QH3MKO-Teorpauueckye M KJAUMATHYECKHE YyCa0BusA (O641430CTb
K MOBEPXHOCTH W OOHJHME TPYHTOBHIX BOJ, B/JIQXKHBIA M XOJOJHBIA KAHMAT,
NPOHHIAEMOCTh\ NNOBEPXHOCTHHIX NOPOJ H Ip.), B JECAX CEBEPHOH NOJNOCH
CCCP aBTOp BCTpPETHJ TO XK€, YTO M B CTensix: BCIOJY B MCCJAEIOBAHHHX
JeCax nepBuH FOPU3OHT IPYHTOBHIX BOJ HAXOJAMTCA HHUXKe, 4YeM B COCEA-
HeM none. B ¥YaenbHOM Jaecy mnepsHH TOPH3OHT TPYHTOSOK BOABLI Adxe
COBEpULIEHHO OTCYTCTBYeT. B o06uem, OgHAKO, 10 NOHATHBLIM TNPHYHHAM,
BJIHSHUC CEBEPHBIX JIECOB HA TPyHTOBHIE BOAH Goaee caaboe, uem CTen-
HBIX Jeco3. B necy Jlpyxnoceabs Ha NpoTsuxkeHHHd 86 M. ypoBeHb najgaeT
Ha 1,16 m., B 1ecy [laBnoBckoit 06cepBaTopuy, Ha npoTsxeHHu B 42 ¥ 90 m.,
pasauna yposseit gocrurana 0,7 u 0,5 wm.

Bce toabkO uTO H3a0xKenuble HabGMOAeHHs O TOUKOTI O OBJAM HM
NPOHU3BENECHH B JETHUE NEPUOAL, NOYEMy M HE MOrJIH HMETh elle pe-
IIAOUIETO 3HAYEHHS B BOMPOCE O BJUSIHUU JIeCa HA TPYHTOBLIE BOJBL. Tax
KaK JlaHHOE OOCTOSITENLCTBO JA3BAN0 NOBOA K BO3DAXEHHSM, TO HCCAELO-
BaTe/Nb OPraHM30BaJ IOCTOMHHHE HaOMIeHHa 3a KoaeOaHueMm VDOBHS
BoJbl B ry6. Boponexcxkoi, 6. Xepcoucko# v Hoeropoackoit. Dty nabato-
AEHHS NOKAa3aJIM, 4TO YKA3aHHOE BHILE COOTHOUICHHE COXPAHAETCH KPYIJIbIH
rox u TOoAbKO B Hosropoacko# ry0., rae Boan HE IYOOKM H OOHJbHH,
B [POJOMKEHHE OAHOH—/ABYX BECEHHUX HE/C/b YDOBHMU [10J] NECOM K BHE
ero CraaxuUBaiOTCHA, HO 3areM, C HAYAJOM BEreTauuH, YpOoBeHb MOJ JeCOoM
OHCTPO majaeT M pa3HuuUa AocTUraer 3 U GoJsee MeTPOB 1).

Peayasrarh, nonyyendsle O T 0 K ¥4 M, Bbl3Band B 3anagHod Es-
pone MHTEepeC K pacCMaTPHBAEMOMY BONPOCY, JECHLIE ONBITHHE CTaHUMU
['epmanuu, ABCTpHH n Ulsennapuu BblpHGOTaJIH NPOEKT MpPOTPAMMBI sl

) Cm. rakie Habaonenns T 015 CKOT O,
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M3YUCHUS BJAUSHHS JeCa Ha peXUM BOA, a BO OpaHuuu OBLLTH NpOU3BE-
Jeubl Habn1oaeaust npod. A Hp 4, NOATBEPIAHBIIKE BHBOAK O TOI K OT 0.

HaGniopenuss ObinH OPranM3oBaHbl B KA3EHHOM jaecy MoHpon, 6aus
JroneBunaa (nenaprament Meurthe et Mosselle). Jlec pacnoaoxkeH Ha
apesHeM anaioBud pp. Méprtsl u Besysbnl ¥ 3aHMMaeT nuaoulajb OKO0JO0
2.000 rexrapos. I'pyHTOBBIE BOAH AEpKAaTCA HA raybuHe D M., HA BA3KHUX
KelimepckuXx raumuax. KnumaTuueckue ycnOBUsI ONLITHOrO paioOHa TAKOBHI:
cpejHsia rojosas temneparypa --9,4° ll.; koandectso atmocdepubix ocaj-
koB B 1900 r. — 713 mm., a B 1901 —891 Mm.

st nabmopennst 6610 U3TOTORAEHO 4 nmapH napannedbHblx 6y pOBHIX
CKBaXXuH (B JeCy M Ha OTKPBITOM MECTE), YPOBEHb BOJAL B KOTOPHIX ONpe-
aenanca exemecsyso ¢ 4 mas 1900 r. mo 24 asrycra 1902 r. [lpuaumas
BO B:MHMAHME PA3HULY B BLICOTE YCTbEB CKBAXKHH, NOHHXEHHE YPOBHS
TPYHTOBOR BOAH MNOJ JECOM™BLpaxaercs CAeAYIOUIUMH HUGPAMH:

Has nepso# mapbl ckBawmus . . . . . . . .0,30 m.
» BIOpol ” - e . . ... 063 ,
» Tperbel N | X -
» YeTBEPTOH ,, » et e e e .. .03Y

[Tosnmenue ypoBHs, no CJA0OBaM A HP M, BecbMa Ci1aG0 H HE 3axa0-
yaet B ceb€ HHUYErO TPEBOKHOIO, HO, KOHEYHO, HE B TPEBOIe 31€ch JAeM0.
Baxuo Obl10 10Ka3aTh, YTO jaxe OPH OOHMNBHOM CDABHUTENBHO BHINAjLe-
HUM OCAJIKOB M JIETKOM MX NPOHHMUAHMM (mousa MOHJIOHCKOTO seca mec-

| yaHO-rpaBeNbHass ¥ raieqHas) JAe€c CnocoOCTBYET MNOHHIKEHHIO YPOBHSA
TpYHTOBLIX BOA. CBOM BLHIBOJAHL AHDPH (POPMYNTHPYET CACAYIOUIMM 06pa3om:
,BONpoOC, MOBUAMMOMY, CACKYET CYMTATL PEILCHHBIM, OO KpajiHel wmepe,
OTHOCHTeAbHO Emponbl. M MOXHO yTBEpMAaTH, UTO B JE€CAX PABHUH, IAE
MOYPa CJAOKEHA OJHOPOJHLIMH NOBEPXHOCTHLIMK OODa30BaHUAMH C TOPU-
30HTaNbHLIM HANJAACTOBaHMEM, rJe, C/eJ0BATEAbHO, BOALI HEMNOJIBHMKHEL:

1) Hukorga yposess BOAB B JeCy He ObIBAET BbIMIE, uYeéM Ha OT-
KPHITOM MeCTe.

2) Fpydrossie BOjAH BCerga ObladM HaxopuMel 60J€€ yAaNeHHBIMH OT
NOBEPXHOCTH MOJA JECOM, 4eM BHE ero, npdHuMasi B pacuyeT peabed.

3) Houuxenue ypoBHs O0nee pE3KO NMOJ CTAPHIM JAECOM,. YeM MO
MOJIO IHAKAMH.

4) O"Oo Takie 6oJiee Pe3KO B KJMMATAX CYXHX, HEM BJAAXHBIX®.

Bruisogsl 3TH, kax BHIHO, BAOJHE COrJIacCylTCH C 3aK/JARYCHHAMU
Ortonkoro. Hccywawmas cnocodHOCTL Jecad XOpOLWIO H3BECTHA H
UANOCTpUpYeTcsl npaMepaMu I'ackonckux W COJOHCKHMX nanj BO PpaHuuH.
[To caoBam D6epmaitepa, B 'epMadnu JaBHO M3BRCTHO APEHUDYIOLILE
JeHCTBUE COCHH. BeckMa HHTEDECHBIH NpLMep JPEHHPYIOUIEro JeiCTBHSA
JIECHBIX NOPOJ mpencrasasior okpectHoctTd Puma (Tre Fontana, MmoHacTHpb
TPannucTOB). MECTHOCTh H3LABHA OTAMYANACh H3OLITKOM BJIArd U H33€CTHA
Obl1a B KayecTBe OOJACTH C OmacHLIMM nHMxopajgkamd. B 1868 r. monaxu-
TPAaNMmUCTH HacaJWaH 3JieCh 3BKAJNUINTOB, OTAMYAIOIIUXCH CBOEH raybOoko
Hayuelt KOPHEBOH CHUCTEMOMH, OLICTPLIM POCTOM H CH/ABHOW TpaHChHpa-
nued. Tenepp MOXHO HAOJMIOAATh, YTO B MeCTax, I'/le paHblle FPYHTOBAA
BOJA CTOfNA HAa rayOMHE HECKOAbKHX CAHTHMETPOB OT NOBEpPXHOCTH, B Ha-
CTOsIIlEE BPEMA OHA MOHU3UJACH A0 1 MeTpa.

Te BuIBOABI, KOTOpHE OBIIM CHAEAaHBl WCCACTOBATENSAMH OTHOCH-
TENLHO BJMSIHMS JIECOB Ha IPYHTOBLIC BOJBI, OKA3aJHCh MPHMCHAMBIMH
HE TOJABKO K 30HE YMEPeHHOr0 KJAKMAara, HO M K TPONHUYECKOH# 30He.
B 1907 r. Ilupconom aas oxpectaocreit Godhra B Muaun (Distrikt
Panch Mahals) noayuennt 6maM, B 00lUeM, Te XK€ Pe3yabTdaThl, 4YTO H
Otouxkum, Tonbrckum, AHpPpH U Ap. :
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Taxkum o6pa3om, pe3lOMHMDYsl BCE€ CKA3aHHOE JO CHX mOp MO noBoxy
BIMSIHMA Jieca Ha KJAMMAT M TIOA3EMHBIE BOH B 06JacTH DaBHUHHBIX 1)
HpOCTpaHCTB MBl JOJKHBI NMPUTTH K CJA€IYIOUIMM 3aK/II0YEHUSAM:

. Jlec mouuxkaeT CpeAHIOK rOJIOBYI TEMOEPATyPY BO3AYXa H NMOUBHL
H yBEﬂHl{HBEET BJAAXKHOCTh BO3JyXa.

2. Jlec 3ajepiuBaeT TasiHMe CHEra ¥ CTOK TaJblX BOJ [O NOBEpX-
HOCTH 3eM/IM, NOHWXKAET HCIAPEHHE C NOBEPXHOCTH H CcnocoOCTBYyeT nou-
JEPHKAHUIO OOMBILEH BJAAXHOCTH B [MOBEPXHOCTHbIX FOPU3OHTAX MNOMBHI.

3. B To e BpeMs OH B 3HAYHUTENLHOHW CTEMeHH HCCyUIaeT ruaybOkui
FOPU3OHT TPYHTa H MOHUXKAET YPOBEHb TPDYHTOBBIX BOJX.

BTopo# #3 mepeuydcJeHHHX BLIBOJLOB NPE/CTABASET OCOOBIA uHTEpEC
JJisl TIOYBOBENA, TAK Kak JdeT eMy KJoY K NOHHMaHHMI0 TE€X NPOLECCOB,
KOTOPLlE BeAyT K OOPa3sOBaHHMK) TAK HA3LIBAeMbIX A€rpajgupoOBaH-
HHX MOYB YEPHO3EMHOH NOJOCH ¥ K COOTBRTCTBEHHBLIM H3MEHCHHAM
YepHO3eMa NOJ BJAMSHUEM NOCEJMBIIUXCS HA HEM JIeCOB,

Cnenyer OTMETHTb, 4TO TPYHTOBBIE BOABI B J1€CAX CTEMHOH NOJOCH
IaneK0 HEe< OTJAWYAIOTC TOH CONeHOCThIO, KdKad HEPEJKO XapaKTepuadyer
BOJIBI YE€PHO3EMHOU CTenH.
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TennoBhie cBOKMcTBA MOYB

Pacupejenenne Tensa B nouysax 3aBUCHT OT IOIVOLEHHSA TEnaa
COJHEYHHIX JV4YeH, OT JAY4YEHCIYCKaHHs, TENJIOEMKOCTH H TENJIONPOBOA-
HOCTH noys. [lepsbie onpejneseHus TENJAOEMKOCTH [10YB MPHHAANEKAT
Ilymaxepy, koropuil paGoTaa ¢ BecbMa HECOBEpPIHEHHBIM NMpabOpOM,
[OYEMy ero JaHHbE ¥ He oTiMyaauch ocoboil TouHoctew. [Thayuanep
MPOM3BOAMA HAaONWALHYA C KATOPUMETPOM, NOL0OHBIM KalopuMeTpy Pentbo,
H noayuua uudpe,, 6osee uau meHee OAH3KHE K uudpam no3pHeHIINX
Habmogareaei, a UMEHHO:

hﬂoq-sbl, BbiCyUI. .

apr 100° 11, BoszaywHo-cyxine
Peuno#t mecox . . . . . . 0,1928 0,1945
[Tousa rpanut.-omato . . . 0,3 189 0,3587
Topd . . . . . . . ... 0,5069 0,5293

M3 3TuX NaHHHIX Npexje BCEro $CHO, YTO NOYBEHHHIE MACCHl OTAH-
YAITEA 3HAYUUTENbHO MEHbUIEH TEmI0eMKOCThIO, 4YeM BOAa, Iovyemy AJas
CBOEr0 HarpeBaHHd 10 ONpeieleHHON TeMmiepaTyps TPeOYywT 3HAYUTENLHO
MEHbIIEr0 KOAHYEeCTBa Tensa. BiusHue BJAaXHOCTH NOYBEHHOH MacCH Ha
BEJIHUHHY ee TeMmJ0EeMKOCTH TaKXKe §[CHO [POCJAEKHBAETCd HAa JAHHBX
ITbaynanepa, eclau CPaBHHTh UU(PPH ABYX BEPTHKANBHBIX CTOAOLOB.
Pa3nupa BO BA&XHOCTH BO3LYUIHO-CYXUMX [OYB M MOYB, BBHICYILEHHBIX
npr 100° LI, B ofueM He BeaWxd, HO M 3Ta pa3HHLUA OKA3HIBAET, KAK
BH/HO, BJIMSIHME HAa TemIoeMkocTh. Y topda, rae 3rta pasnuna naubonee
3HA4YHMTeJbHA, 6Q/a€e De3KO pa3lH4aTCS ¥ BEJHYHHH TennoeMKoCTH. Ha-
KoHel, H3 Tex wﬂm BHJHO, YTO MHHEpAJbHHIE 3JEMEHTHl IOYBb
OTVIHHAIOTCA MeHbIITH TeNJI0eMKOCTbY, UueM OpraHdyeckde. TakoBwl cyule-
CTBEHHbIE BHBOJB W3 paboTe [IdayHAMepa, BHBOAE, KOTOpPHE OLLAH
JHUIL DOBTOPEHB! no3fHeHwumMu uccaeyosateasmu (ITnmatrtepowm, Jlu-
6enGeproM, oruacTe Jlanrom u YabpHxoM). Bce 3Ti akcnepumen-
TaTOPH JOCTABH/IAM PAL HOBHIX (PAKTHYeCKHX AAHHHRX U Oojee Touuble
IUQPL, HOBBIX ke 0000WeHHH He nanH.

Yie u3 onpeleseHHH pasNHUHBIX HCCAENOBATENEH, CNeUHaabHO HE
3aHMMaBIIKXC MOYBAMM, OBLIO H3BECTHO, 4TO CPEJM MHHEPAIbHHIX 3Je-
MEHTOB [OYBL HAKMEHbLUIEH TEIJIOEeMKOCThI OTJIHYAETCH KBApL, rAdHA Ke
o6nagaeT Gonblelt TENJI0€MKOCTHIO. '

[lecok . . . . . .0,190 (Puwep)
- Kpapu . - . . . .0]1883 (He#man)
v .0,1913 (Peubo)
benas ramma . . . 0,241 (Fanpoaun)

JlaHroM noJdyyeHs M3 T/aBHeHLIMX COCTABHBIX yacTe#l, mpeanosa-
raBIIMXCH B COCTABE NIOYBEHHBIX Macc, cieayouide UH(pPOBHE AaHHbIE:

Ksapu. necok (cpeadsas u3 8 onpen) . . . . . 0,198
Kaomaut . . . . . . . . ... . ... ...023
Topd . . . . . . . .. ... L. .0477

Ham yxe npuxonuaoch panblle OTMEYaThb HENPABHALHOCTb, AOIY-
UICHHYIO [eAHM PAAOM HCcaejoraTesedl MO OTHOWIEHMIO K ONpeAeneHHuIo
I'TABHBIX COCTABHBIX 44CTEH MMOYBLI, a HMEHHO, OTOXECTBJEHHE KiOJHHA
¢ NOYBEHHOH TIJHMHOA M TOopda C rymycom; 3Ty HeNpaBHJABHOCTb KOHCTA-
THDYeM U 37ecCh.

U3 cBoux wuccnenosanuit Jlaur, xpome TOro, cueaan BBIBOI, YTO
BE/MHYKHA 3E€pHA HE OKA3BIBAET BAMAHHMS] HA TEOJOEMKOCTb MOYl, M UYTO
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TEINIOEMKOCTE OObemHasi (BCe MPEARIAYIIME H NOCAEAYIOLIHE UUPPH BH-
paxawT BECOBYIO TeIJOEMKOCTb) JN4eT MEHbLIUME Pa3HHUNBl AJAA Pa3aHy-
HBIX COCTABHBIX 4YacTel NOuyBeHHHIX Macc. Haubonee TouHble H NOAPOOGHBIE
JaHHBIE 110 OTHOIIEHHMI0 K pa3MM4YHLIM TNOYBEHHBIM MHUHEDANIaM U CMe-
cam gaet Yaspux. Ero HabmoneHus noxkasand, MeXAy MPOYHM, YTO
HAUMEHBUIEH TenJa0eMKOCTBbI0 0013AAWE-OKHCABI XKeJe3a, @ HauOoaAbIIeH ——

ravHa, yraekucabld wmarHuil. CoobmiaeM HeCckKoabkO uubp H3 paboTH
Ynaepuxa:

HKeneannilt 6neck . . . . . . . 01627
Kpacemfi weaesudax . . . . . . 0,16878
Apatutr . . . . . . . ... . . 01833
Aprur . . . .. . . . . . .. 01031
Oproxaaz . . . . . . . . .. 01941
Porosast o6bmauka . . . . . . . 0,1952
XaopHtr . . . . . . . . . . . 02046
BHOTHT . . . . . . v o . . . 0,2061
Kanbumpr . . . . . . . . . . .« 02067
Mycxkosur . . . . . . . . . . 02030
“ BuwBmwamur . . . . . . . . . . 02372

B03MOXHO M BLIMHCJAATE TENJAOEMKOCTH MHHEpAJO0B M MO4YB, ec/H
M3BECTEH HX XUMHYECKHH COCTaB M H3BECTHA TEIOEMKOCTbh OTAENbHBIX
XMMHUYECKHX TPV, onpepejseMblx B COCTaBE MHHEpana HJN IOYBHL,
Kax nokasanu Jlawr u Y ab puX, undpbl, NOJyyeHHHE NYTEM BHUKCIE-
HHS, AOBOJABHO OJH3KO MNOIXOAST X HENOCPeACTBEHHO HalieHHHIM. Cre-
AyeTr BCe XKe npexnoyectb cnocob npsAaMOro ompeieseHHs ¢ I[TOMOLIBK
KalOpPHMETPOB.

[To oTHOWIEHMIO K pa3JUYHBIM [OYBEHHBHIM THNaM Mb MOXEM [pH-
BECTH HECKOJBbKO JaHHbIX #3 paGorsl Cab6auuua. TennoeMkocTs omnpe-
Aeasyachk IPH NOMOWY NapoBOro kajopumerpa cucrembl llykapesa.
Mur 3amMmcTByeM K3 cratbm CabGaHHHA TOABKO Te onpejesneHHs, KOTO-
pEe NPOHM3BEJEHH ¢ MOoYBaMM, BhICYweHHBIMHM nipu 100—105° L1, Tak xax
N1GPL, OTHOCSIHECS K BO3AYINHO-CYXHM [OYBaM, TPYAHO CpaBHHBATL:
OHM O4YeHb CHJBHO 3aBHCAT OT COJCPKAHHA B NOYBE T'UIPOCKOINHYECKOH
BJIATH.

[Tousa . Tenunoemkoctsb
. Jleccosnlit uepHoseM 1—4 Bepur . . . 0,2300
” 4—8 , ... 0,2131
» 8-11 ,, . .. 0,2105
. 1216 ,, . . . 0,2087
Cepo3em (Bakuuex. ry6.) . . . . . . 0,2165
Kpacsozem o. Kybui . . o .+ i . 0,2357
" Haksbl o« . & o« " v o o 0,2481

[To oTHOUIEHHID K YepHO3eMy BHJAHO, YTO TEIIOEMKOCTb €ro najpaer
B TayOHHY, OY€BHAHO, B CBN3M C MAJEHHEM KOJHuUecTBAa rydyca. Yew
06yC/I0BAMBAETCH CPABHHUTEJIBHO BHICOKAS TEMJIO0EMKOCTh KPacHO3EMOB, CKa-
3aTh TPYZAHO; BO3MOXHO, 4YTO 3J€Ch OKAa3LIBAeT BJMSHHE 3HAYHTE/IBHOE
KOJMYECTBO KAOJHMHE, MPHUCYTCTBYWILETO B 3THX MNOYBAX.
| [Ipn uccnenoBaHMHM TENAOEMKOCTH NOYBEHHBIX MAacC H HX OTHENbHLIX
3J1€MEHTOB 3KCIEPHMEHTATOPH NOJb30BaJHCh TOYHBIMH MeTOAAMH, IMOUYEMy
MOJNYYE€HHBHIE MMM 1HHUGPH K CACJdHHBIC BBEIBOAL 3aCJAYXHBAIOT TNOJHOMO
puumanua. K coxanaenuio, Heab3st Ckas3aTb TOro xe 06 oOnpeneseHUH
TEeNJONPOBOAHOCTH, HECMOTPS HAa MHOrOYHC/AEHHBE paGoTe B 3TOMH
obaacTH.



— 233 —

CrennanbHO TEIVIONPOBONHOCTBIO MOYB 3aHMManucs [ab6eprauna,
Jluttpos, [Tort, Barnep, a y vac MamounToB v [leTpos. Kpome
TOro, Mbl HAXOAMM YKa3aHHe Ha TENJIQNPOBOXHOCTb MOYB ¥ bekMa Ha,
Aurcrpoma, Fepwens u Feapmepcena,

Bece uccaenosarens, cnenHasbHO KMEBUIME JEJMO0 C N04YBAMH, YCTPau-
BaJH 1Jf 3TOH ueAH paldauyHble npubopsl, KOHCTPYKUUHM KOTOPHIX XOTA
¥ BBI3LIBANIM BO3PAKEHHA, HO 3TH BO3PAXEHH [OpPA3N0 MeHee Cylle-
CTBEHHb!, 4eM YIPEeKH, KQTOPbIE MOKHO CAe/NaTh BCEM YNOMAHYTHIM Hccae-
JOBATEIAMH MO MOBOAY C€AMOro MPOM3BOACTBA Habnwaenumd. Kak Owl HH
6nlJ1 MocTpoeH mpubOp TOrO MAM APYTOTO M3 HCChAeA0oBaTeseH, Kaxubii
M3 3THX npu6OPOB COCTOAN W3 HArpeBaTeJNbLHOIO COCYAAa H COCY A, 3aKJI0-
yaBUIETO NOYBY; MOCAeAHMH OOBIKHOBEHHO H30.1MPOBAJCH OT HADYXXHOIO
BO3JyXa MaOXWMu NPOBOJHHKAMH Tensa. B nociaexnuit cocya BBOAMJIOCDH
HECKOJBKO TEePMOMETDPOB, Ha PaBHHIX IPYyr OT ADYyra paccTOSIHMAX, ¥ OT-
ME€4asach yepe3 onpe/leNeHHbIe IPOMENYTKH BDEMEHH TeMIIepaTypa Kaxja0ro
13 tepmomerpos. OcCHOBHaf owuUbKAa BCeX HCCAENOBATENEH 3aK.1K04a/1ach
B TOM, YTO OHH HE J0BOJUAM TEPMOMETDOB JO MOCTOAHHOH TEMIIEPAaTypHI,
a TpH “TaKHUX YCIOBHAX HE TOJBKO HE MOTJI0 ObiTh pedu 06 Onpeje/eHHH
K03$PHIIMEHTOB TemAONPOBOJHOCTH, HO 1aXe M BHBOJAH B 6oJee ofmehn
dbopMe He Bcerja SIBASIHCH CTPOTO OOOCHOBAHHBIMH.

C 3Tofi OroBOopKO# Mbl NPHBOAUM 3aKJAIOUEHHs, cAeJaHHbie BarHe-
pom #3 ero uabmwogenu#l. M3 cocTaBHbIX yacTe# NOYBLL Jyyllle BCEro
MPOBOIUT TEMNJOTY KBapll, 3ateM THAPAT OKHCH Kene3a, KAOoJMH, yrie-
KHcaas M3BeCTb M, HakOHey. Topd. B nJoTHOM COCTOSHUM 104BA NPOBO-
AKT Temo Jydlue, yeMm B PHIXJIOM, @ BJAXHBIE II0YBB OT/IHYAKTCH JYu-
uwel TennonpOBOAHOCTHI, 4eM cyxHe. JIBa mocaenHde BHIBOAA JETKO
IOHMMAIOTCs: MJIOTHA® II0YBA CONEPIKMT MEHbIIE BO31yXa, YeM phIXJjad,
a BO3Ayx 6oJee MJA0X0{ NPOBOJHMK, 4HeM nousd. BraykHas modsa, Hanpo-
THB, COJEPXHUT 3HAUHTENBHOE KOMMYECTBO JY4YWIEro NpoBojHHKa (BOJA)
4 MOTOMY MPOBOJMUT TEMJAO Jyulle CYXOH NOuYBHI.

[To OoTHOMIEHHIO K NMOrJAOUuleHHIO TennoBeX JdyueH craexgyer 3a-
METHTb, YTO MAaKCHMAa/AbHBEIM IOIVIOLIEHHEM OTJHYaercA Trymyc, 6.aaromaps
TEMHOMY LBeTy. Mexay ApYyruMH COCTABHBLIMH 4AaCTAMH MOYBH 3dMETHHIX
pa3nyuuit He HabawgaeTcd. MeaxozemMHCTHE IOuUBH NOrJOUIANT CHABLHEE
KpyTHO3ePHUCTHIX. 3aumcTByeM y Jlo ck e caexyouve nddpoBLie fanHele,
XapaKTePH3yIKe TOrJA0UeHHe Tera:

ABCOMIOTHOE NOTAOILEHHE 0
Topdsinas nowsa . . . . . . 24,40 100,00
Kpacho-6ypuift necok . . . ., 22,65 92,78
XKenaro-kpacsas rausa . ., 21,00 80,07
CeeTnocepas riHHA . . . . . 20,00 81,97
"Menxuit necok . . . . . . . 20,75 _ B5,04
Cpy6utt  , . .. .. .. 20,50 84.02
Jlyrosas ussectb . . . . . . 19,77 77,90

‘Tlo Bonpocy 06 wusnyuesuu mous Mbl OTMeTHM paboTsi JlaHra K
A pa, BBIBOJBI KOTODHX HE BCErja OAMHAKOBbIL ['/apHeiiilue BHIBOAL Apa
TAKOBBI: COCTABHBIE 4YacTH IOYB B OE3BOJHOM COCTOSHHH OOHAPYKHUBAKOT
HEKOTOPYIO PA3HHUY B BEJIMUYMHE JYYEUCNYCKAHUS; MUHEPAJbHbIE SJAEMEHTH
NOYBLl M3AYY3I0OT Jy4lIE, 4eM OPTraHHUYeCKHe, 4 H3 MHHEepaJbHbIX—KBapIl
H3/lyuaeT Jy4qlle BCero. OTH DA3HMIH, 0LHAKO, HE BEJNUKH, M €CAH CPaBHH-
BaTh [0 CHJAe H3JIY4YEHHS paslHYHBIE IPHPOAHBIE MOYBHl, COCTOAUIHE M3
cMecel pa3HooOpa3HBIX COeJMHEHHIt, TO pa3HHubl eme ©oJce CKpajabiBa-
joTcH. BausiHHe MeXaHBHUECKOro COCTABA CKA3BIBAETCS MOCTO/BKY, TOCKOJBKY
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OH crocndeH BHI3BAThL HAMEHEHHE XapaKTepa IMOBEPXHOCTH NOYBEI: TOHKO-
3E€PHHUCTHIE [I0YBBH C TCJ3aJKOH MOBEPXHOCTBHIO H3JAY4YAIOT MEHbIIE, uyeM
KPYNHO3EPHUCTHIE C IOBEPXHOCTHIO LIEPOXOBATOH.

Boja obaajgaetr ropasmo Goabuied cnocOGHOCTBIO H3JIYYEHHS, YeM
9/1EMEHTHl NOYBHI, MOITOMY BADKHBIE [104BB OyAYT JAYHEHCIYCKATb TEIIOTY

~ cunpdee cyxux. Heo6xonumo, 0aHaKo, CHeAdTh OrOBOPKY C/ELYIOLIEro

' poja: OJIH4 4 Ta Ke NOYBA KAK B YMEDPEHHO YBJIAXHEHHOM, TdK U B HACLI-
HIEHHOM BOAOI cocTofnuAX OyjaeT HU3ayuaTbhb OJHMHAKOBO. To xe caenyer
CKazaTb M OTHOCHTENbHO Pa2JHUHBIX MOYB, €CAH OHH HaxoAATcs B Ooaee
HH MEHEE YBJAXHEHHOM COCTOSHMH. PacTHTesbHBIH, MePTBLIH U CHETOBOH
MOKPOBHl 3aWMIIAI0T MOYBY OT JY4YEHCNYCKAHHS.

[Tepexoass k Bompocy o0 TeMnepaType O4BHl, NPOCJAECANUM HEDPBOHA-
YaJbHO 3aBHCHMOCTL CTENEHU HATPEBAHHS MOBEPXHOCTHLHIX €8 FOPH30HTOB
OT UBET4, COCTaBa, CTPYKTYpHL, I[0JOXKEHHS N0 OTHOUIEHHIO K CTpaHaM
CBeTa, HAKJOHOB K TODH3OHTY H Np.

Bonpoc 0 BiausiHMM LBeTd Ha HarpeBaHHe NOYBH OB NOCTAaBJCH
~« pnepspe HlwOaepoM KOTOpIE HAaNOAHAA ABA OJMHAKOBBIX SIGHKA
00pdasyaMK OAHOH M TOM XKe NMouBhl, 4 34TeM [OBEPXHOCTb OJAHOr0 H3
SUINKOB 3aceiaj MarHedue#, a Jpyroit—caxen. Te e HabaoxeHus npo-
uzBOaM/ U [[acnmapewn, MpU yeM 06a YNOMAHYTHE HCCAEAOBATENN MDH-
UIIM K BHIBOJAY, YTO HAarpeBaHHE IOYBH TeM 3HAYMUTEJbHEe, YEM OHa TeM-
dee. B pononHenue k Boisogam HlwoOnepa u Facnapewna, Jlwpome
¥ ManaryTn OTMETMIH, YTO HArpeBaHWEe MOYBL B 3HAYHTENBHOH cTe-
ileHH 00yCnoBJHBAeTCA €e COCTaBoM, 67aroxaps 4HeMy HHOrjJa CBETJLIE
NMOYBLI HArpeBdOTCA CHAbLHEE TEMHBIX. T€M Xe BONPOCOM 3aHHMAJCH
Boasun, onybaukoBaBmMiA HecKoJAbKO paboT, cTOAWMX B 6OJbIICH HAH
MeHbIEH CBA3u ApYr ¢ apyroM. C OmXHOH CTODOHBLI, €ro HCcaeJ0BaHHS
BI1OJIHE NOATBEPAWAM Habawzenus Ulwbaepa n Facnmapena, ykasas
Ha BJHAHHE OKDACKH MOYB, C APYrOH-—BBLIACHW/IH, YTO PA3JHYHBIE HHLIE
IIPHYHMHBI, OT KOTOPBLIX 3aBMCHMT CTEMEeHb HArpeBaHUA NOYBBl, MACKHPYIOT
HHOrjJa B TAKOW® CTEIEeHH BJHAHHE OKPACKH, YTO 3HAYECHHE NOCAEIHEro
(hakTOpa MOYTH YTPAuUBAETCH,

[To oTHOmeHHK K OKpacke Bo.JbLHH BriCKazan CJABAyIOWHE 3aK/10-
YeHHSI: B TEMJBI} MePHOJ roja BO3AYIIHO-Cyxas MO4YBa C TEMHOOKpPAIUEH-
HOH MOBEPXHOCTLIO B CpeJHEM TenJee, 4eM M[OoYyra CO CBEWIOH [OBEPX-
HOCTBhIO. Pasnupa B TemnepaTtype TOH WM JAPYrof nouysbl Hambonee -3HA-
YHTEJMbHd KO BPEMEHH MHEBHOTO MAaKCHMYMa H CHJABHO CKPaabIBAETCA KO
BPeMEHM JHEeBHOI'0 MHHHMyMa. AMMJIHTYJa TeMmepaTypHbX KoJebaHui
B TeUEHHe JHf, OueBHAHO, GOsblUE Yy MepBOil NOuBbl. [lORMxeHue TeMne-
paTtypel HOYbLIO Yy TEMHBIX IOYB NPOHCXOAMT abcoJOTHO OkicTpee, uyeM
Yy CBeTJBLIX, XOTHl TeMmIepaTypa y NepBeIX HE MajdeT HUKE, 4HYeM Y BTO-
puix. [To mepe yray6aenus, TemmnepaTypHble DA3HHIBI TEMHBIX H CBET/BIX
NOYB CTAHOBSITCH MEHblUe, a NpU ocaAabJeHUH HHCOJASNHMH, HJIH HOYBIO,
JenalTcsd COBEPIIEHHO HeYYBCTBHTEAbHEIMH. [IBeT moBepxXHOCTH OKa3H-
BAaeT Ha HArpeBaHHME CYXOH MOuBpl GOJBIIOE BIAHAHME B TOM CAy4ae, €CJH
XapaKTeP MHHEPaJbHBLIX BEIUECTB JABYX pPa3/IHYHO OKpAalIeHHHIX MOYB NpH-
OJMM3UTENBbHO OLHHAKOB, 2 KOJMMYECTBO TI'yMyCa HACTOJABKO HEBEMHKO, 4YTO
OT ero NPHCYTCTBUA HE U3MEHSIOTCA CYIUECTBEHHO HH TEIMJAOEMKOCTL, HH
TEIVIONPOBOAHOCTL MOysbl. Ecan ke aTa rpaHuua A48 COACpPXKaHUA Ty-
Myca nepeHjieHa WJaM NOYBBI CHJABHO P43JHYAKTCH CBOMM COCTaBOM H (HH-
3UUECKHMH CBOHCTBAMH, TO BJHAHHE OKDAaCKH YMeHbUIAETCH M MOXKeT
CAENAaThCS IIOYTH HEe3aMeTHLIM.

[Tosxke BoapHH HECKOJBKO pacUIHpHJ CBOHM BHIBOJbLI, YKa3aB lipe-
XK€ BCEro Ha TO, 4TO U B Tenabll MePUOR TeMOepaTypHble Pa3HHIHE Me-
JKAY CBETABIMH M TeMHBIMM [O4YBaMHM MOI'YT B 3HAuHTeJLHOH CTENeHH
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CKpaAbIBATLCS, B 3GBHCHMOCTH OT YMEHBIUCHMS HHCOJNANHY cpei AHf (npH
Hoapiueit 06saunocTH). Kpome toro, umM ObIIO OTMEUEHO BJAHSIHUE MOYBEH -
HOM BJArd HAa TEMIIepaTypy MOYB pas3jHYHHX [BETOB. JTO BIHSHHE OKA-
3370Ch JOCTATOYHO 3HAYHUTENbHHIM AJA TOro, 4ToOH, Nog06HO COCTaBY H
¢u3vyeckuM cBOHCTBAM, MAaCKHPOBATb BJMSHHE OKPACKH.

[To OTHOMEHHIO K (PH3HUECKOMY COCTOAHHIO I[TOBEPXHOCTH 1O4YBHI
BoabHHK 3ameTun, 4TO B TeNJOE BPEMS rofia H NPH TEnJ0H 10roge njior-
HBle MOYBH B O0OUIEM TEINJaee, 4Y&M DpHIXJHE; B XOJ0JHOe Xe BpeMs 1'04d
M OpH NOHWXKEHHH TemnepaTtypel Habnonawrcs oO0paTHbIE OTHOLIEHHS.
BesuuuHa 3epHa TakKe OKa3bBaeT BJAMSHHe HA HAarpeBaHHe, HO JO H3BECT-
HBIX Mpejenos, T. e. boaee rpybo3epHucThle NOYBbl (10 H3BECTHOH Beau-
YHHBl 3€PHA) HArpEeBAIOTCH CUIbHEE MEIKO3EPHHCTHIX, HO NDH AajJbHEHHIEM
yBeIHYEHUH PA3MEPOB 3€PHA TeMmiepaTypa fouBbl [IOCTENEHHO yOHIBAeT.

M3 cocraBHBHX uacreil nmoyBel kBapu o6JaideT Haubonee CHIAbHOMH
cnocoBHOCTbI0 HATPEBATLCA H OXJAXKAATHCH, BTOPOE MECTO 3aHHMALT IMHHA
(xaoauH); rymyc (Top) Haubosee MejseHHO NPHHMUMAET M OTAdeT Tem.uo.
[TosTomy, npu BO3pacTaiome ¥ BooGime BLICOKOH TeMmmepatype (BecHa d
JETO) KBapuesulil mnecok narpesaercs Hanbonee CHIALHO, TYMYC-— MEHbBIIE
Bcero.. [Ipn napaoumei u BooGume Goxee HUsKO# TeMmneparype (OceHb H
3uMa) HabawpaTcad o6paTHble oTHOWleHHusi. [3BeCTKOBBIE W MarHesnash-
Hbleé NOYBH 06JAaLAT CyMEeCTBeHHO MeHbUIeH CrocoBGHOCTBIO K Harpena-
HUI0O H OXJAXJACHHIO, 4eM JPYrue, noyemy H AMIJIMTYJbl TeMIepaTy PHBIX
KoJebaHull y 3THX NoyB He BeJMKH. OKuCh Kejde3a OKA43bIBaeT OTHOCH-
TeAbHO HeOOAbILIOe B/AHSHHE Ha TEIIOBOE COCTOSIHHE IMOYBHI

Habaonenun Hajg BAHAHHMEM NOJOXEHHSA M HAKJIOHA 1NOYBH HA Harpe-
BaHue €€ npou3soaunuch, KepHepowm, D3epoM u Boanesnu. Paborsl
J3epa MB HECKOJbKO YK€ KacaJHuCh, XOTs M 1O Apyromy Mosoay, MHo-
yeMy 34€eCh OCTAHOBMMCA HA BmIBoaax KephHepd u BoabHH, Goaee
AW Medee oaHOpoJHHX. [IpM pasauuHOM NONOXEHHHM CKJIOHA 110 OTHOLUE-
HHIO K CTpaHaM cBE€Ta, IKHbBIe Hanpasaeuus ckaonos (10, 10.-3. n 10.-B.)
Tensee Bcero, 3atem payt B. u 3., ganee, C.-B., C.-3. u, nakonen, C. Pas-
HHUA TeMnepaTyp MOYBH pAa3JHYHHIX CKJAOHOB TeM O60.blle, YeM 3Hauy-
TEJEHEE MPOTHKEHHe CKJAOHA. HauboubmiMe daMOIMTYAbl TeMIEPaTypHBIX
Kone6aHHM 3aMe4alOTCs MNpH IOXMHBIX IOJNOKEHHAX CK/JAOHOB, M OHH TeM
MeHbile, yeM 60.1ee NOJOMEHWE CKJIOHA NPHOJHNKAETCH K CEBCPHOMY.
Makcumym Temnepatypsl 3umol (Hosbpp—anpean) najaer Ha C.-B. ckaoH,
netom (mah —abrycT) —Ha l0.-3., ocenvio na lO. IOxHBI# ckaOH TeM
Tensee, 4 CeBepHBIM TeM XOnoaHee, yem Oosiee YrOJN HAKJOHA K TODH-
30HTY; TaKkKe OCHOCHTeabHO B. u 3. Pasnnua TemMnepaTtyp CEBEPHOTO H
IKHOTO CKJOHOB 60JbLIE, 4yeM BOCTOYHOTO M 3anaanoro. TemnepaTypHeie
Kone6aHHs YBENHYMBAIOTCA BMECTe C Yr/jOM HAaKJIOHA, B OCOOCHHOCTH A%
CEBEPHOTO M IOXHOTO CKJOHOB; s BOCTOYHOIO H 3aMajJHOro 3T0 COOT-
HOLIEHHE HE CTOJAb 3aMETHO.

PaccMOTpuM, HaKOHell, BJAWAHWE HA TEMNEpaTypy NOUYBBEl PAa3MHYHEIX
NOKPOBOB: XHBOrO0 PAaCcTUTEJLHOIO, MEDPTBOIO M CHErOBOrO,

[To ra6awaesusM BoapHUY, MouBa, MOKPHITAS MKHBBIMM TDaBSHH-
CTHIMH DACTEHHSMH WJIX OTMEPIIHMI DPACTHTEJABHLIMH OCTATKAMH, JETOM
X0J0/lHee, a 3uMMOH Tensee, uyeM roJas nousa. TeMnepaTypHas pa3HHna
Soapule Bcero JeTOM, a MEHBIIE BCErO BECHOK M oceHbio. [IpH nacTyn.e-
HUM XOJNOJHBIX MEPHOJOB JeTOM WIM TEIIBIX NEePHOAOB 3UMOH, BIHSIHHE
MOKpOBa Ha TeMIepaTypy MOuyBn 0OpaTHoe., AMIIHTyda TeMIepaTypHBIX
KomeOGaHHR y MOYB ¢ KakUM-7HO0 [OKPOBOM MEHBLIE, YeM Y HEMPHKPHI-
ThIX rMoys. HaGnwaedns DOepMaliepa npuBOAAT ero K 3aKJIHUYEHHUIO,
YTo, MO CHOCOOHOCTH K HAarpeBaHHI0, OJmxe BCErO K HENOKPHITOH MOYBE
CTOMT NOYBA C MOXOBHIM NIOKPOBOM: 3MMOH MOXOBO{l NMOKPOB 3aJ€pPXHBAET
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uanydenue. JIyrosmne Tpasbl JeTOM NPONYCKAaoT B MOYBY IIQUTH TAKOE Xe
KOMHYECTBO TeIJa, KaK MOXOBOH NOKPOB, HO 3UMOH AT ropasio MEHb-
UIYIO 3aIlMTy OT HM3JayueHus. [lioTHbie ApeBecHble HacaxaeHus 3aTpyl-
HAIOT JIETOM HAarpeBdHWE [OYBEl CHJLHEE, 4eM Bce npyrue nmokposs. Tax,
Hanpuimep, noysa nox O6yKOBwM JecoM n0 raybuHe 30 cm. uMmeeT temmne-
parypy Ha 3,7° Huxe, yem rosas noysal).

Ilo Buuucaenuam JlwfocaaBcxoro, rofoBoi o6oporT Tensa
B caoe 10 260 cM. rayOUHOM BnlpaxaeTcs yudpamu:

Ina ofnaxesnoft noussl . . . 2347,6 rpaMm. kanop. Ha | KB. oM.
» TIOKPRITOII ” ..o 18229 " ” »

OTHOCHTE/IbHO BJHSAHHA CHEXHOrO NOKpoBa Boabuu Owinu Che-
JaHBl CJAELYIOIHKE 3aKkJWUYEHHA: 1) B MODO3HYK MOrOAYy [04Ba, MOKPLITAS
CHEroM, TemJee, 4eM roJfas; 2) Npu BHE3aNHOM MOAHATHU TEMIepaTypPHl
Bo3ayxa snime 0° moysa 6€3 cHera HarpesaeTcd CKopee, ueM [OJ CHE-
romM; 3) B MOCAEJHEH TeMnepaTypHble KOAeOdaHHMA MEHblue, YeM B TO-
JOii; yXe I[OJZ OYeHb YMEPDEeHHBIM CHEXHBIM [OKPOBOM IO4YBEHHAS TeMIe-
parypa COXpaHSeTcs paBHOMEpHo# M DeAKO najaeT OCOGEHHO HH3KO.
[Mocnennee nonoxeHnune GLIO MOATBEPKACHO M ANOCTOJ0OBBH M, HA0MO-
MaBIIUM, YTO, NPH TOJUIMHE CHEFOBOIO MOKPOBa B 27 CM., TeMnepaTypa Ha
MOBEPXHOCTH 3eMaH 6uina —29,1° 11, a nox cveroM Toabko —4,5° 1, He-
00X0JHMO, OJHAKO, OTMETHTb, YTO TEMJONDOBOAHOCTh CHEra, 04eHb MaJ/af
IDH PHIXJOM €r0 COCTOSIHHH, 3HAYHUTEABHO BO3PACTAET MO MEpE €ro ymnjior-
Henus. [lo ganueiM A6eabca, Mexay MJIOTHOCTBIO CHera U KO3¢pduuen-
TOM €ro TemJIONpPOBOJAHOCTH CYWIECTBYIOT CAEAYIOLIHME COOTHOIIEHHA:

Kospduu. tensonpos.

TroTHOCT cHera (B xanop., CaHTHM., MUHYT.)

0,05 0,0010
0,20 0,0162
0,40 0,0650
0,50 0,1015
P 0,90 0,3289

Hurepecus nabawaervs XoMeHa B PHUHAIHAHHM HAL TENJ03BIMH
CBONCTBAMM TPAHWTHOM, necyanof M JyrosoBosoTHO# noussl. Oxasanocs,
YTO Hd FPaHUTE TemnepaTypa NOCTOSHHO BhILIE, 4eM B BO3AyXe, [ecua-
das 1ousa WMeeT 6oJee BBICOKYI TeMIepaTypy TOJbKO B IOBEPXHOCTHHIX
TOPU30HTaX, B OOJIOTHOH JXe NOYBE CPe]AHSd NHEBHAf TeMIepaTypd paBHA
TAKOBOH ke BO3ayxa. HacTynneHue AHEeBHHX Ma8KCHMyMOB M MHHHMYMOB
B 3TUX MOYBAX H B BO3JYXE NPOHUCXOAHT B CIEAYIOUIHE YaChl:

[panut [lecyan. nousa Boaotd. nousa Bosayx
Ha nosepxHocTH
MakcaMyM . . . 2 4, no noa Iy 7 M. 1 4. 28 m. 3 u
Musumym . . .4 4. yTtpa 44 1 u. 43 m, 14,33 M

Urobe aaTh mpeicTaBieHHe O TEX PA3NMYHAX B TENJIOBOM DEXUME,
KOTOpBIE CYLIECTBYIOT B Pa3/HUHbIX NOYBEHHHIX 30HAX, Mbl NMPHBEJEM De-
3yJ1bTaThl M3MEDEHH{] MOYBEHHOH TEMNepaTypel B JeCHOH (MOA30JHCTOR),
YEPHO3EMHOH M MYCTBIHHO-CTENHOH 30HAX. MBI HE MOTJIH, K COXANEHHIO, BO
BCEX 30HAX B3ATH Te¢ HaOJ0ICHUA, KOTODHE OTHOCHATCA K OrOJEHHLIM [104-
BaM, M JJf YEPHO3EMHO# 30HBI MOJB3YEMCH JAHHBIMHM, OTHOCSLIMMHCS K M0~
KPHITOH mnouse.

JIng moA30aMcTOM 30HLI Mb BOCHOJAB3YEMCHl JAAHHBIMH IS [OYBBHI
Jlecuoro HMucturyra, ony6aukosaHHmMH B pabore JjllwbocaaBCKOTrO.

DS Ha6JII.0_118HHHxM}0TTpHXH Hllly6eprta cm. cIp. 219,
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Cpepmsie 3a 15 neT TeMnepaTypN OOHaXEHHOH (1OUYBbI

[ry6uua B MeTpax

0,0 0,1 0,2 0,4 0,8 1,6
F'panycos

AuBaps . . . . . . . . .. —808 —734 —6,08 —418 —1,19 225
despanb . . . . . ... —88l —800 —~693 —519 —232 135
Mapr. . . . .. .. .. —4,78  —446 372 —293 157 087
Ampeab . . . . . . . .. 381 2,96 2,23 . 1,00 0,21 0,86
Mait . . . . ... ... 140+ 12,11 11,17 9,06 6,17 4,09
Miows . . . . . . ... 2046 17,76 17,12 1528 1217 832
Hoas . . . . . ... . 20,85 19,23 19,00 1751 14,87 10,76
ABTycT. . . . ... L. 15,11 15,07 15,30 14,82 13,87 11,36
Censtabpb . . . . . . . . 8,82 8,95 9,31 9,69 10,02 10,12
Okrsbpb . . . . ., ... 389 4,83 4,91 5,72 6,85 8,02
Hosbps . . . . . .. . —1,57 —0,63 0,59 1,97 3,78 5,96
Heka6ps . . . . . . .. —8651 —559 —387 —1,87 0,90 3,91
Foan . . . . .. . ... 478 4,57 4,91 5,07 531 5,66

Jlas yepHO3eMHOM 30HBI mpuBesem naHHble Habmogendid Ha Obnact-

HOH onbITHO# cranuus (Opaoska, BopoHexckoit ry6.).

Yag

Tay6una B METpax
0,0~ 01 02 04 08
Fpanycos

Auapb . . . . . . . . . — 71 —0,7 0,0 -+11 2,2
despanr . . . . . .. . =109 —19 14 0,3 1,6
Mapr. . .. ... .. .—02 —07 0,5 0,5 1,2
Anpens . . . . . . . .. 148 106 9,7 7,3 6,1
Maig . .. . ... .. 114 12,9 12,3 11,0 94
Hous . . . . . . . .. 21,8 17,3 16,5 14,9 12,9
Vwas . . . . . . .. 233 202 19,4 17,7 15,4
Asryct. . .. . . . . .. 256 219 21,2 19,7 17,6
Ceutsbpn . . . . . . . . 17,2 16,0 15,6 16,5 16,3
Oxrabpe . . . . . . . . 5,9 6,1 7,2 8,8 10,6
Hosbps . . . . . . . 2,9 3,8 4,7 6,0 7,6
Hekadpy . . . . . . . . 2,3 0,3 1,2 2,7 4,5
Fox . ... ...... 90 89 9,0 8,9 8,8

Haxoneu, ais nyCTIHHOH CTENH BOCMOJb3yeMcs
HOBAa HA4 TeMMpCKOM OMbITHOM IIOJE:
Temnepatypa nousn 8 1908 r.
[nybusa B Merpax
- 0,0 01 0,2 0,4 0,8

Fpaanycons

Slwapb . . . .. .. . .—164 —116 —107 — 84 — 5,6
despans . oo e =12 — 86 — T8 — 63 — 45
MapT. . . . ... ... —119 — 77 — 73 — 62 — 48
Ampeas . . . . . ....—05 —09 —13 — 1,8 — 21
Man . ., . . . .. .. 154 13,4 12,0 10,0 7.1
HMiown . . . . . . . . .. 26,6 21,6 19,9 17,5 14,1
oas . . . . . . . . .. 292 240 22,5 21,1 18,7
Apryct . . . . .. ... 23,7 22,2 21,1 20,4 18,9
Ceurabpn . . . . . . . . 18,7 16,6 16,7 17,2 17,1
Okrabps . . . . . . .. 3,2 3,0 4,4 6,6 9.0
Hosops . . . . .. .. .—36—-33 —20 —o0l 2,5
Hekabps . . . . . . . .. —124 — 44 — 2,9 — 14 04 -

rog. - v .« ... L .. 47 54 54 57 59

1,6

b

13
3,5
9,8
1,4
7.3

10,0

12,2

14,3

14,8

12,2
9,0
73
85

HabaI0JICHUAMH

1,6

— 0,5
— 1,2
—~ 1,6
— 0,8
3.2
9,0
14,0
15,5
15,5
11,7
6,5
3.6
6,3

Lo
[3~

\-Cﬁ
=1

L

~1 00 0 0 o o

00 =1 Tt

3,2

5,8
4,2
3,2
2.4
2,5
4,6
75

9,7
11,1
11,4
10,0

8,0
6,7
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K coxanenuio, Mpl He pacnosarajd JaHHBIMH AJds Gonee 3amajHBIX
yacTe# NMyCTHIHHOR CTenH, KOTopble Aaau Obl, BEPOATHO, HECKOJbKO HHEBIE
pesyapTaTel. Onpele/eHHO BbHIPAXEHHBIH KOHTHHEHTaAbHBIR THO KJIvdMaTa
A3MaTCKHX NYCTHIHHBIX CTeNeH HAaA0XKHMJ CROIO NEeudTh H HA TeNnJA0BOH pe-
’KEM NOuBBbI, 0OYCIOBMB OY4e€HhL HHMAKUE TeMIepaTypbl 3MMBL H OYeHb Bhl-
COKHE TeMNnepaTyphl JeTa.

He TOABKO MOYBHI, JaJ€KO OTCTOAUIME JAPYr OT Apyra, HO H IOYBH
OJHOH M TOH K€ 30HBI, JAEXKALLHE pPSIIOM, MOTYT M Jaxe AOMKHB HMEThH
HEOJHHAKOBBIH TENJAOBOH pPeXUM B 3aBUCHUMOCTH OT HX CBOHCTB H 0OCO-
6eHHO B 34BHCHMOCTH OT coJep:xaHuf B HUX Biaarp. Habawonenus Ke a-
nepa B okpecrHoctsx Kpacrnoapmeiicka (6wisu. Capentsl) danum caeny-
OUIHE pe3yabTaThl:

[lousa Iay6uiua uabalof. Temneparypa 8 4 1. aHsd
KopkoBo-cToabu. concHew . . . 3236 oM. 20.3°
ConounneBatwit 6ypeifi cyransok.  31,5—35,5 cm. 19,2°
TemHoUBETHAA M0YBA 3ANAXHH . 31,2352 cu, 16,3°

Ha coJ0HYakOBHIX MNOUYBAX TaAM XKe KE.J'IJIEPOM NOJYUYEHH CAEAY-
IoMHE pE3YABTATHI

_ I'ny6uua Temnep. B 1 u. gua
Mokphifl coaoHY.,, MeHee BAAXHBIL . . 31.2—35,2 om. ~17,9°
” " Gomee BAAXHBLI . . 31,8—35,8 cMm. 16,8°
R " Hauboaee BIAKHbIH, 31,2—3,92 oM. 16,0°

To xe oxazanoch nNpd H3YueHUH TeMOEpaTyp PpAAOM Jexalux Ha
Boponexcko#t O6aactuoit On. CTaHIIMH MOIUIHOTO M BBILEJOYEHHOTO 4Yep-
HO3EMOB, NOCACIHMI xapaKTepuayercs 60Nee HU3KHMH TeminepaTypaMH Ha
ONHHX MW TeX Ke riaybuHax, yem nepsuit (MymeHk o).

O

TTHUMTEPATYPA

Temnepatypa nousbl, ee AHeBHOW M TOAUYHBLIH XOm, 3aBHCHMOCTHL OT IlBeTa,
CTPO@HHS, NOJOKeHHS U NOKPoBa

Anawmosn Temneparypa uephosema. ,[Tousoseaenue”, 1900, NeNe 1 u 2, 1901, Ne 2,
" dakTopbl NICAOPOAMA pycckoro uepnosema. Cnb. 1904,

Andrd¢ ¢t Raulin Comptes rendus. CXII, p. 256--238.

Anocroaos, JI. Mereop. Bectn. 1923, A 6.

Bezotd, W.v. Sitzungsber. Berliner Akad, 1892, p. 1139,

Bihler. Mitteil, der schweizer Zentralbl. fir das forstl. Versuchswes. Bd. IV.

Durocher et Malaguti Comptes rendus. T. XXXVIL p. 785.

Ebermayer. Woliny's-Forschungen, Bd, XIV, 1801, p. 195 u. 379.

Fritsch. Zeitschr. d. osterreich. Gessellsch. fiir Meteorol. Bd. VI, Ny 9, 1871.

Gasparin, Cours dagriculture. - :

Hann, Lehrbuch der Meteorologie, 1901.

I{enne. Mitteil. d. schweiz. Zentralanst. fiir das forstl. Versuchswes. Bd. IIL

Homen. Der tagliche Wiarmeumsatz im Boden etc. Leipzig, 1807; Merteopoaoruy. Becth.,
1898, . VIII, 129,

Kerner. Zeitschr. d. dsterreich. Ges. fiir Meteorol. Bd., VI, Ne 5, 1871; Meteorolog.
" Zeitschr. 1893, H. 7. .

Keamep. Tp. Tudbaucck. Boran. Caga. Bour. XII, ku, 2, 1043,

Jletic1. Mereoponor. C6oph., T. 1, Ne 7, 189L.

Liebenberg, von. Untersuchungen iiber Bodenwdrme. Habilitationsschrift. Halle, 1875,

JTocke. Cernckoxos. mereoponorns. KOpres, 1908,
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Nwéocnasckuil, I Uie. Jleca. Uuct. Boin, XIX, 1909,

Masure, F, Annales agronomiques, 1883, T. IX, NeNe 4, 5 et 7.

Miittrich. Erdbodentemperatur auf d. forstl. meteorol. Stationen. Berlin, 1x80.

Pott, E. Landw. Versuchst, 1877, Bd. XX, H. 1 u. 5, p. 273 - 355,

Schubert Der jibrliche Gang der Luft- u. Bodentemperatur im Freien und in Walduugen

‘ und der Wirmeaustausch imt Ecdboden. Berlitg, 1900,

Der Warmeausiausch im festen Erdboden, in Gewissern und in der Atmosphire.
Berlin, 1901,

Schibler. Grondsdtze der Agriknlturchemie, 1830, Bd. L

Singer Beobachtungen der meteorolog. Stationen in Konigreich Bayern. Jahrg. 1889,

Ulte ft 4. Marep. mo n3y4. pycckux noys. Bemn. V, 1834,

Tonscknfi. Kypn. On. Arpon.. 1900, xu. 3.

Yasuos, C. Otver no Temnpckomy Onwrwomy nome. CIIb., 1910.

Wild, H. Ueber die Bodentemperatur in St. Petersburg, 1B7X; wo-pyccku: Mereoponor.
Céopu. 1879, 5, IV, '

Ueber die Differenzen der Bodentemperaturen mit und ohne Vegetation resp.
Schneedecke. Mém. de VFAcad. Imp. des Sc. de St. Pétersbourg, VI
série, I, V. Ne B 1R97.

Wollny. Landw, Jahrbiicher, 1876, H. 3, p. 111, {638,

Forschungen, Bd. 1, 1878, p. 13; Bd. lI, 1879, p. 133; Bd. III, 1880, p. 325
Bd. IV, 1881, p. 327; Bd. V, 1882, p. 1; Bd. VI, 1883, p. 196; Bd. X, 1887
p. 1} w, 343; Bd. XIX, 1896, p. 305; Bd. XX, 1897, p. 133,
. Zeitschr. d. landw, Vereins fiir Bayern., 1§79, &3.

Boefkon, A, CHeXHbA NOKpPOB, €ro BIANAHUE HA _NOYBY, KAUMAT H noroay. Cn6. 1884,

"

)

»”

TennoeMxocTs no4BbI

LLang. Wollny's-Forschungen, Bd. 1, 1378, p. 109.

Meister. Programm der Jahresher. 1857—58 d. konigl. landw. Zentralschule zu Weyhen-
sfephan, p. 1.

QCemler P. Deutsche Monatsschr. f. Landwirtsch. 1874, H. 3--5, p. 67, 101, 13L.

Ptaundler. Pogg. Annalen, CXXIX, 1866.

Platter. Annal. d. Landw. in Preussen. Monatsblatt, 1870.

Ca6auuy ,llousosegenue”, 1908, Ne 4,

Schumacher. Die Physik des Bodens in ihren theoretisch. u. praktiscl. Bezielungen
zur Landwirtschaft. 186t

Ulrich. Wollny's-Forschungen, Bd. XVII, 1894,

TensonpoBoaHOCTH NOYBLI

Angstrom. Poggend. Annalen, CXIV, CXVIII, CXXIlI, CXXIX.

Béckmann. Versuche iiber die Warmeleitungsfahigkeit verschiedener Korper, 1812.

Haberlandt. Wisseuschaftlich-praktische Untersuchung auf d. Gebiete d. Pflanzen-
banes. 1875,

Helmersen. Poggend. Aunalen, LXXXVIII.

Herschel Nature, Vol VIII, May, October 1873,

Littrow, A, von. Sitzungsber. d. kaiserl, Akad. d. Wissensch. 1I. Abt. Januarheft, 1875,
Bd. LXXIL

Mawmounros Marep. no usyy. pycck. noys. Bunr, 11, 1887.

[Terpos Marep. ro u3yu. pycek. nous. Bmr. VIII, 1263

Wagner. Wollny's-Forschungen, Bd. VI, p. L

Ilornomenue U H3NyyeHHe Tenaa

Alir. Wollny's-Forschungen, Bd. XVII, 1895, p. 397.
Lang. Wollng's-Forschungen. Bd. I, 1873,
Magnus. Fortschritte d. Physik, Bd. XX.

T ate. Philosop. Magaz. XXIIl and XXV. °




F'TABA VI

[ToraoTutenbHad CNOCOGHOCTb NMOYBLI
. XumAyeckana (o6meHHass) aGcopbuus B moume

Eme B crapeix paborax, M3y4aBIUMX BONMPOC O MOTJOTHTEJBHOH CHO-
cobHOCTH NOYB !), 6BLIO yxaaaw, B30aATEBas NOYBY C pPacTBOpPOM
KAKOH-IHO0 CONMHM MM TNPOMYCK BO3b IIOYBY pacTBOp 3TOH CO.H,
MO:KHO 3aMETHTb, 4TO YACTh OCHOBAHHUA 3TOH COJIM 3aKpenJfercs B NOYBE,
a BMECTO 3TOr0 OCHOBZHHMA B PACTBOD NEPEXCAMT APYrO€, HaXOJHBILEECH
B CBA3M C NOYBOH, U NMPHU TOM B 3KBUBAJEHTHOM TMOTJIOLWEHHOMY OCHOBA-
HUIO KOJAWYeCTBe. |

B HexoTtopoix cayyasx HabarAaMUCh OTCTYIIEHUS OT 3TOr0 NPaBHJA,
HO 3TO 0OBSICHAETCH OTYaCTH TEM, YyTO KOrja AeficTBYIOT pacTBOPOM COJIH
HAa KHCAYK WIK HEJOCHUEeHHYH [OYBy, TO METald]l OCHOBAHUA
9TOH COJM 3aMelaeT BOJOPOJ IOYBbI, KOTOPHH HE YYHTbIBAJCS.

Hanbonee o6CTOATEIbHBIE. UCCACAOBAHUS 10 Bompocy 06 obmeHe
NOYB OCHOBAHHMAMU OblIM clesaHbl B nocaesHde roawm (1912 -—1922)
Fexpo#tnem paboTe KOTOPOrO TOJBKO B MOcCAejHEe BpeMsi (Ta-
HOBATCH M3BECTHBIMHM 3afaAHC-€BPONEHCKHM MCCAEA0BATENAM, MPOJEHbI-
BAaBIUMM HHOTZA CaMOCTOATEABLHO TO, YTO JaBHO Yyxe OBLIO CAeJaHO
PYyCCKHM HccaenoBareneM. B csoeit paborte ,IloraoTuTesbHasa CnocoGHOCTD
NOYBBl M MOYBEHHHIE UEOAHTHBHIE OcHOBaHHa“ (1916r.) Nenp o uccne-
J0Ba/l COMEHHYIO CNOCOOGHOCThL TYJIBLCKOrO 4epHO3eMa M CMOJEHCKOTO NOA-
30/IUCTOTO CYI/IMHKA. BHITECHAS M3 3THUX NOYB KaJabUUH, OKUCH KOTOPOTO
B uepHo3eme O6bno 1,76°/, (Baaoso#i cocras), a B mnonscae-—0,29%
(10%, COMTHOKUCNAA BHITSXKKA), UCCIELOBATEAb TPUMEHAN A/ ITOH Le/H
4,0 HopM., 1,0 nHopm. m 0,2 HOpM. pacTBOPH XJOPHUCTHIX CONEH aMMOHHA,
HATPHUA, Kaaud, MarHus, amoMuHus H xeneda (FeCl,). Peayaprarsr noay-
YAJIMCH CleAYIoliKe:

. Ans yepHO3eMa {(BaTOBOH COCTAB)

4,0 HopMm. 1,0 Hopm,
CaO CaO CaO CaO
BBITECH. OCTalOCh  BRITECH. OCTaN0Ch

NHy . ... .. 1116 0,60 1,15 0,61
Na- . . ..... 110 0,66 1,13 0,63
K ....... L1 0,65 1,16 0,60
Mg- ... ... 121 0,55 1,26 0,50
Al . . . ... 123 0,53 1,28 0,48
Fe- . ... .. 130 0,46 1,25 0,51

1) Ml He cuuTaeM HYXHbLIM HM3JaTaTh 3Aech 6ojee yeM BEKOBYIO HCTOPHIO HCC/IELoBa-
HHS 3TOrO BONPOCA, TAK KAK Ha pycckoM a3wke umenrcs csodku A. H. Coxonmosckoro.
AKypu. On. Arpon. 1914, xn. 2 1 K. K. Teapoitna. Tam xke, 1918 r. :

M3 HoBeittue#t autepatypsl cM. Sigmond, von. Verhandl. d. Zweiten Komjssion der
Jntern. Bodenk. Geselitsch. Groningen (Holland), 1926; antepar. Robinson, G. W. Jbidem;
Hissink, D. J. Transaction of the Faraday Soc., vol. XX, Part 3. April 1925.
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I Ina nogsoauctoro cyrameka (10%HCI)

NHy . ... ... 0,140 0,150
Na. . ...... 0,135 0,153
K. . . .... 0,130 0,160
Mg- . ...... 0140 0,150
Al ... L. 0,138 0,152
Fer . . . ... 0,139 0,151

M3 3Tux AaHHBIX ACHO MpPEXAL BCEFO, YTO H3 UEPHO3EMa BHITECHSIETCH
MHOrO 6OJblIe W3BECTH, ueM M3 Noa3oaucToi neusnl. M 3To siBnenue He
CAYuaHHQe: M3 JoxkJjaja [emepnHHra Cbe3ly MOuBUBENOB B aB-
rycTe 1923 roma Mpl 3HaeM, 4TO W MM TNOAYYEHH TaKde. Xe HKaHHbIE
s TMOA30JM0B MOCKOBCKO# ry6., npu uem rOPHU3CHT A, 06HApyXHUBaeT
elle MeHblIee KOJHYeCTBO OOMEeHHMBAeMOTO KaJbLHdsl, UEM FOPHA3CHT A,
C KOTODHIM HMMEa feq0 B CBoux onmrax [enpo#y Heckonsxo 60nb-
m{e KOJAUYEeCcTBA KAJbUUdA, 4eM [ePBAYHBIE MNOA30AUCTHIE MOUBH, OTHAIOT
MOuYBLl JErpagupOBAHHALIE, HO M 3ITH KONH4YECTBA JaJeKH OT TEX, KOTOpPbIe
OTAAET YepHO3EM.

TIpusejieHHbIE AAHHBIE AONYCKAT BHBOJA, WHTO [JaBHASl 4acTh BH-
TECHAEMOrO KaJbliuf CBS3aHA C NEePErHOHHBIMM BELIECTBAMH MOUBLI, KOTO-
prle Yy 4epHO3eMa HACHIIIeHH KaldblHeM MAKCHMAJbHO, a Yy [0j304a
MHHUMA/1bHO. KOHeuHo, Mbl HE HMeeM MpaBa OTPHULATb, YTO B OOMEHHYIO
pPeaKUHI0 BCTYNAWT H aJKMOCHUJIUKATH, KAKOBBI [JACKOKJAA3bl, POTOBBIE
OOMAHKM, a2TUTBHI M Mp., 2 TAKXKS NMOAYYEHHHIE K3 HUX NYTEM BBHIBETPH-
BAH{s (FUAPO.IU3A) KUCIBlE COJH, KOTOPHIC, MOXKET OLITh, AaKe 2HEPruu-
Hée OOMEHMBAIOT .CBOM OCHOBAHUS, YEM HETDOHYTHE NPOUECCAMU BBIBETPH-
BAHMS CPENHME KPEMHErJTHHO3CMHBIC coad. ONBITOB, K COXAaNAEHWIO, B 3TOM
HAnpasJeHHK TIOKA HET, XOTA HU3BECTHO, HANpUMeD, uTO CAIAB, KOTCDHIE
BCErJa B CBOEM COCTaBe COAepxaT BOAOPOJA, T. €. SIBAKIOTCH 1O OoJblueH
YacTH KUCABIMU COJAMH, JAOBOJALHO JErKO Ppearupyior ¢ XJOPUCTHM
AMMOHHUEM, B CPABHEHUH, TIOJOXKKM, ¢ OPTOKJIA30M.

[To nmoBoxy omnHcaHHHX ONBITOB HEOOXOAXMMO CIRJIATH €lIe OIHO 3a-
MeYaHHe, Kacalolieecs peaKUUM MeKAYy NO4BOK 4 XJAODUCTHMH COASMU
aJIOMUHHMA H Kenesd. 37ech WAeT He mpocToit oOMeH, a HecKoabko Goaee
CIOXHAS PEeaxklus, a UMEHHO, NPU COMPUKOCHOBEHHU O3HAYEHHBIX PACTBO-
pPO3 ¢ TNOouBOW rHApPATH OKHCH Xeneda W anomuuus abcopbupyroTes
TIOYBEHHBIMH 4aCTUIAMH, @ 06pasyouiasica Npu THAPO/AM3€E COASHASA KMCA0TA
M3BJIEKAET KanAblUMH MOuBH. YUTo peakuus ujeT MMEHHO TaK, IOKa3bIBaer
CACAYIOIUHM MOCTABACHHKLIA MHOWI0 ONBIT: €CAH CMEWATb C KAaOAKMHOM MoO-.
POIUOK YIJEKHCJIOTO KajiblUd, NOMECTUTh 3TY CMECh HAa BOPOHKY Y IpH-
AUTh K Hel pactsopa FeCly; uau AlCl;, TO yraekucaas MU3BeCTb TOTHAC Xe
HAYHET Pa3nardThbCeA ¢ ABCTBEHHHWM BHIIENEHUEM YLASKHCAOTH. HeM KOH-
uentpuposagsee pacr3opu FeCly, AlCl,;, Tem sicHee 3Ta peaxuns.

JlA n[Or/AO0EeHHOro mnouyBO# MArHMA MOJAYUYAIOTCH, [0 CPAaBHEHHIO
¢ KaJbLKEM, COBCEM HHMUTOMKHBIE BEJUUMHB!, KOTODHIE I YEPHO3EMA KO-
aedmorcst B npegenax 0,11-—0,17%,, a pgag noasosaa-—B Inpegenax
0,016 —0,023%,. -

Enje mMenbnige KOJMueCTBa NOAYYUIUCH AJS KanaHsi, KOTOPOrO B uep-
HO3eMe OslI0 BbiTecHeHO MaxcuvyM 0,08°/0, a B noazone—O0,019%q. [Ipu-
HHMasg BO BHMMaHHE, 4YTO HEKOTOpHle KaJjuiHble MuHepaabl (Hedenuw,
CJI0/IbI, MRKPOKAHH) CIOCOGHH B 3aMETHLIX KOMMYECTBAX OOMCHHBATHL CBOW
KaNnud Ha AQJNIOMHHHH ¥ HATPUM '), MOKHO AyMaTb, 4YTO [OTAOLIEHHOIO

1y Croaprane K3 pesyabratoB pererau. onsitoB. Mockos. C.-Xe3. Kinct. Otu. VI,
1911. Andre. G. Comptes rendus. T. 157, p. 858 u T. 162, p. 133; mo 3romy Bonpocy
ellle paHee Obumx MccnenoBanus JlemGepra m JitxropHa.

K. 1, Tarvnaka. [TouBoBeseHne 16
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KaJus B [oYBe COBCEM HeT. TOYHO Tax e HeT B MCCJAeAOBAHHBIX NOUBAX M
NOr/OIIEHHBIX HATPHUS, AJTIOMUHUSA U XKeJesa,

Taxum 06pa3oM, U B UYePHO3EMHHIX, U B IOA3CJMCTHIX NOYBAX raaB-
HBIM TMOTJOU{EHHBIM OCHOBAHMEM SBAAETCH OKHCh KAJbLHUS, & BTOPOE
MECTO MPAHALACKHT OKUCH MarHUf, KOTOPAs KOJMYECTBEHHO OYHb CHABHO
YCTYNAET HepBOH.

[TOACUMTHIBAS KONMYECTBA MOTIOUWIEHHHLIX N BHITECHEHHBIX OCHOBaHHMl
B rPaMM-3KBUBA/JIEHTAX, MOXHC BHUJETb, UTO 3TH KOJHUECTBA OJAHHAKOBHL.

Viccnenosanue leapoitipem!) BONpeca O BAMAHMU KOHUEHTPALHH
pacTBOPA XJIOPHCTOTO aMMOHMS HA KOJAMYECTBO BHITECHAEMBIX U3 IOYBbI
OCHOBAHMH MNpPUBEJNO ero K 3aKJIUEHHIO, 4TQ OOMEH MeXIY 4MMOHHUEM,
C OJHOH CTOPOHE!, H NOYBEHHBIMM KaJbllHeM M MarHdheM, € ADYroH, HAET
TeM [MOJHee, 4YeM BHIUE KOHUEHTPAUUS pPacTBOPa XJAOPHCTOTO aMMOHMA,
HO KOJKYECTBO BHITECHAEMBIX OCHOBAHHUI BO3PACTaeT HE NPOHNOPLHOHAIBHO
NOBBIIEHMI0O KOHUEHTpallMH, a 6osaee MelnelHo.

TouHO Tak xe yBeJIMYEHHE KOAAYECTBa pPacTBOpa, HNPHU IOCTOAHHOM
KOJMYEeCTBE TCUBH, [OBBIUIAET KOJWYECTBO OTIIENJISEMBIX OCHOBAHHUH,
HO He TNpPONOPUMOHANLHO BO3pPaCTAaHHMI0 KOJAMYeCTBa pacTBOpd, a 3HA4H-
TeJBHO MEHBIIE. -

TIpoponxUTEIBHOCTL CONPHKOCHOBEHUS PACTBOPA ¢ NOYBOH HE OKa-
3bIBAET BJAMAHKA HA KOMMYECTBO BBLITECHEHHBIX OCHOBAHMH: peaKudsa Mexay
NOYBOH M PACTBOPOM NPOTEKAET MOYTH MOMEHTaApHO. [eapoiu Ccuu-
TaeT, YTO NPUYMHOH 3TOH CKOPOCTH SBJAACTCS TO OOCTOATEALCTBO, HTO
peaxuys NPOTEKAeT HA MOBEPXHOCTH 4YACTHU WJIM B CAMOM MNOBEPXHOCT-
HOM CJ0€ HX.

Heo6X0AKMMO OTMETHTH, UTO OJHOKPATHOTO COHpHKOCHOBEHHH MO4BEI
C pacTBOPOM, Kako#l Obl KOHIEHTpPALKMM OH HM OB, HEAOCTATOYHO JJf
TOTO, YTOOH! BLITECHHTL BCE OCHOBAHHS, KOTOPHIE MOFYT OBITb 3aMEIIEHH!
KaTHOHOM pacTsopa. Oneir Fegpo#ia NOKa3plBaeT, YTO JALCATOH IIO-
caegoBaTebHOR o06Gpa6Gorkoit 4,0 HOPM. PACTBOPOM XJNOPHCTOrO AMMOHUS
uepHO3eMHOH mnousnl. eme wussaekaerca 0,015%0 CaQ, npu uem moaHOTO
BLITECHEHHAA KaJbllUAg MOXKHO JAOCTHrHYTh JAKWe 20 o6paborkamy, Raio-
mumg B obmem cymmy CaO =1,309%/p, pecsite e MNOCAEAOBATEAbHHIX
o6paboTok aaT Toabko 1,236%0 CaQ. IlpaBma, uccaegoBaTens OTOBapH-
BaeTCsd, YTO CTOAb MepndeHHoe seiTecHeHHe Ca(O 3aBHUCHT OT TOTO, 4TO
NpOPEATMPOBABINMH PAacTBOP HE HEAHKOM CaAMBajcs nepef MNpuGaBKOH
HOBOU MOPHUK pacTBOPA.

CyMMa BBITECHSEMBIX H3 TIOYBHI OCHOBAHMH €CTh BEeNM4HHA MOCTOSH-
Had JJIST KaXJ0H NOuBbl K HA3bIBAETCd €MKOCTBLIO MOTNOUEHUS.
JTa eMKOCTh MOXeT OuiTh BLIpaXKeHa B 3KBUBAJEHTAX KAKOTO-HHOYAb
OLHOTO KaTHOHA,

B npupoae CyuiecTByioT modBbl, KAK HachlU{€HHBIE OCHOBAHUAMHM, TaK
¥ He HACHIIeHHbIE, TAK HA3bIBAEMBIE KM CJ Bl € IOuBHIL, T. €., MOUYBL, COXEp-
’Kamue CBO6OAHHE BOJOPOAHBIE HOHBL [IOBHAMMOMY, 3Ta HEHACHIEHHOCTD
CBSI3LIBAETCS, T/IABHEIM 00pa3soM, C NEePerHoeM, XOTs B JUTepaType U BCTPe-
UalOTCA YKa3aHMA HA MHHepanpHBIE HEHACHIUEHHBIE noussl 2). KoHeuHO,
HeHaChIeHIBIH BOAOPOA UMEETCHd W B MUHEDAJbHBIX COEJIHHEHUSX (KMC/BIe
CHJAMKATH H AJIOMOCHJKMKATH, 'KPEMHEFJIHHO3EMHHIE KHCJOTH), TaK Kax
CYLIHOCTb BHIBETPHBAHUA B MNpPUPOJE CHIHKATOB M AaJIOMOCHJAUKATOB H

9| I‘e,'xpouu K. Yyenue o nornoturenbHoii cnoco6HoctH. [lerporpas, 1922.

?) CM., nanp, Daikuhara Chem. Zeit. 1908 Bull. Imp. Centr. Agric. Exp. Stat
: Japon, 1914.

Tad okoro, T. Journ. of the College of Agric. Vol. VI, part, 2 Juine
1914; part 5. December 1914.

~Ehrenberg. P. Die Bodenkolloide. 3 Auil. 1922.

b



— 48—

COCTOHT B TOM, HTO BOAOPOJ, NPHPOAHOH BOJAbBL, OCOGEHHO comepxauiel
YIAEKUCIOTY, 3aMmellaeT MeTaaJ OCHOBAaHWA CHUAMKATa ¥ aMIOMOCHJIMKATA.
JTOT npouecC MOMET MTTH, KaK Mbl 3HAaeMm!), WAr 3a IuaroM, Npu uyem
HEpeJKO BhIBETPUBAILKIACA MHHEpaJ BCe BpPeMH COXpaHAeT xpucmmuqe-
cKOoe CTpoeHde (C/OI0Ab, ABTUTH). Pa3 BCTYNHBUIMH B COCTaB TBEPAOTO
CHIMKATA M aNOMOCWJIMKATA BOAOPOX 3aMEmaeTcsl JIPYTMMM KAaTHOHAMH
c OOonbIUMM TPYAOM H diAeT TOABKO INPK NOBLIEHHBIX TeMIOepaTypax
(onbiTel ¢ KAOAMHOM JlembGepra, 3eMATUEHCKOr O K JAp.). Bo3mMoxHo,
YTO B KOJJIOHAHO Pa3MeNbY€HHOM COCTOSSHMM KHCAbIE CHJIMKATHI, aJioMO-
CHAMKATbl M KDEMHEIVIMHO3EMHEIE KHCAOTH 3aMEIdaioT CBOM BOJACDOJ
HECKOJBKC JErde, HO IIPAMBIX YKa3aHUK B 3TOM HanpaBiaeHUU HeT. B cno-
COGHOCTH K€ TYMYCOBBIX KHCJAOT 3aMeuaTe CBOH BOJAOPOA MOXHO. He
COMHEBATbCA, KAK TPYAHO TENePb COMHEBATHCH H B CYIKECTBOBAHHHU 3ITHX
KHUCJIOT.

-Kpome emxocTu norsaouieHus, [ e x p o it 1l BBOJHT NOHATHE 06 3 H € p-
FMK ODOTJAOUleHHS, NOA KOTOPOil MOHMUMAETCH OTHOCHTENbHAs Cnocob-
HOCTb TOrC MJAX HHOIQ MOHA MOTJOWATLCH NOYBOH. DBHACHUTH 3Ty Cho-
COOHOCTh MOXHO TakMM 06pa3oM: ecid HaCHTUTbL NOYBY OapHeM, a 3aTeM
BHITECHATb 3TOT Oapuil pacTBOPAMH OCJHHAKOBOH HOPMAaJdbHOCTH COJARH
C Pa3aMyYHBIMM KaTHOHAMH, 06padaTeiBad NOYBY TAKKMH PACTBOPAMH TOABKO
N0 OAHOMY Da3y, TC MOXHO OVJAeT BUAETh, YTC Pa3/HMuYHbIE KaTHOHB!I BHI-
TECHAIT NPY TaKMX YCAOBUAX HEOJMHAKOBHE KOJHuecTBa Oapud. Bot
UMQpPH M3 ONBITOB I‘e;xpouu,a ;

Britecneno 6apaa
B U/g OT Beca NOuBbI

- . ' XAOpHCTHLIM AWUTHEM . . . . . .+ . . . . . (522
. AMMOHHEM . . . . . . - . . . 0886
OnHo3HauHBIE HOHBI ! HaTpueM . . ... . . . . . . . 0625
” KammeM . . . < . . . ' .. ., 0,932
L » py6ugmem . . . . . . . . . . 1082
n MATHHEM . . - . . - . +« . . . 1058
JIBYX3HAYHbIE HOHBI | " KadbIHEM . + . . . « . . . . . 1’400.
,, KagMupemM . . . .-. . . . . . . 1,505
L » kobaabTOM - . . . . . . . . . . 1,545

H3 stux uudp BHEHO, 4TO B rpynne HOHOB OXMHAKOBOH 3HAUHOCTH
3HEPrusl NMOTJAOULEHMS 3aBUCUT OT aTOMHOro Beca KaTuoHa, OHa 3aBUCHUT
TaKXe OT 3HAYHOCTH HOHAa. TONBKO MOH aMMOHHH YKJOHSI€TCA OT I1EepPBOro
npaBusia. M3 BCex kaTHOHOB, NPHUCYTCTBUSA KOTOPHIX MOXHO OOBIYHO OXH-
JIaThb B NOYBAX, KAK BH/JHO H3 NPUBEACHHHIX JaHHBIX, HaHOOJee S3HEPrHYHO
nor/owaercs Kaabuui. (OTCl0Ja NMOHATHO, NOUYEMY TMOYBBl Yalle BCEro
O6bIBAIOT HACHIIEHH KaapldeM. Emje 6oablielt ageprdelt noraoulenuss obaa-
JaeT BOJOPOJ, 2 NMOTOMY B TeX CJydasdX, KOTZd HMMEIOTCH 3HAYMUTEJbHBIE
KOJAU4EeCTBa BOJAB!, BOJAOPOM BBHITECHSET MOHEMHOIY BC€ ADYTHE KaTHOHDLI
H CTAdHOBUTCH Ha HMX MecTO. Takum 06pa3soM H MNOJYYalOTCs B NPHPOAE
KHUCIBIE TOUBHI. _

Ecrte B npHpoje M TakHe NOYBL, KOTOPbie HACHIICHB! MpeHMYILe-
creegno Hatpuem. Onnite [e xpojiua nokasanu, 4TO €CAM NOUBY, Ha-
CHIIIEHHYIO KaJbuueM, 06pabaTeiBaTh pacTBOPOM HATPOBOH COJH, 4 3aTEM
YAaQHTb NMPOMLIBAHHEM W JMaJIH30M OCTATOK He MPOpPearupoBaBLIed CONH,
TO nouysa, OyAyuy yBJaxHEHa BOJIOH, nNonyuaeT ocobrie CBOMRCTBA. Mumenno
€€ NeperHod CTAHOBUTCH IMCHEPCHBIM M HAYMHAET AaBATb KOJJIOM/IHBIH
pactsop. BmecTe ¢ Tem NOBHILAETCS H JAUCIEPCHOCTb TOHKHX ITOYBEHHBIX

Y I'nmunka, K. Hcenenosanns B ofaactu npoucc. ebiseTpusanus. Tpyas CI1B Obuw.
Eer., 1. XXXIV, Bpin. 5, 1906.
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CYCneH3HH, B CHJY 4Hero BCS 9Ta CACTEMAa KOJMJIOHAOB M CYCleHsuil cra-
HOBHTCSL 60Jsiee MOABHIKHOH. IJTO SABJAEHUE CTAHOBUTCHA TOHATHLIM, E€CAH
IPUHATL, YTO BOJA, CONMPHKACAIONIASiCA C NMOYBOK, HACHIUIEHHON HaTpHaeM,
OTIUENAET 3TOT NOCAETHUH, B CUJAY YEero B PacTBOPE MNOSABASOTCA THAPO-
KCHJIbHBIE MOHBI, KOTOPBIE, KaK Mbl YK€ 3HaeM, B pPacTBOpax C/1a00H KOH-
HEHTPAUMH CTAOHIH3KUPYIOT KOJAAOHUIH ¥ CYCNEeH3HH.

[ToraomeHne nNoyraMH ra3oB H XHAKOCTeH (BOAbBI)

DTH 0C000ro pojAa ABJEHHUs CBA3aHBl UENHKOM C ZeHCTBHEM MOJeKy-
JAAPHBIX CUJ HAa NMOBEPXHOCTH NMOYBEHHHIX CYCNEH3HH M MOTOMY JO/DKHBI
OBITH pPaccMOTPeHbl 0COB0 OT BCAKHX JAPYrHX BUAOB a6copOumu.

[lornomeHue ra3os MeNKOYACTHYHBIMM MACCaAMH, ‘B TOM YHCHK #U
no4YBaMH, OBIIO 3aMeUeHO YiKe JaBHO!), TIPU ueM 6b110 yCTaHOBJIEHO, 4TO
ra3sl, JErko CHHMAOHHECS NPJ JABJICHMHA, NOTICUIAIOTCA CUAbHEe, 4eM
mMeHee cxuMaemble. Ecan kKaxko#-nv60 ras cxxMMaeTcs B JIBAa Pasa CUIbLHeE,
yeM ADYTrOH, TO OH M NOrJACLAETCHd B ABa pasa GoJblie.

M3 raszos, HaxoAAUIKMXCA B MOYBE, MEHEe BCero INOLJOILAETCH a30T;
BTOPO€ MECTO 3aHMMaeT KHUC/ICPOJ; 3HAYHTEJIbHO CHJAbHEe IOraoulaeTcH
YIVICKHCJIOTA K €lle CHAbHee—BOAAHOH nmap., Ecan mpt uMeeM cmech rasosn,
KaK 3TO 4 €CTh Ha CaMOM Je/€ B TOuYBEHHOM BO3AYXe, TO OTLeAbLHHE
COCTABHEIE 4ACTH U 3TOHA CMecH GYAYT norsiomiaTecs Heoaunakoso. Tax,
HAllpUMED, M3 CMECH DaBHBIX YaCTEH IO 00beMy BOJOPOAA U YIEKUCJIOTHI
yrAekHcnora norsomaerca 8 10 pas cuabHee, yeM BOZOPOA?).

Ha norsomesrd ra3oB OCHOBBIBA€TCS, MEXIY MPOYUNM, HU3BECTHOE
aBjende ¢1a00# CMayuBaE€MOCT# NOYB, HAXOJAUIUXCHA B PACHBIICHHOM CO-
CTOSHHH M BhICOXWIMX. Taxke TPYAHO CMAUMBAIOTCE INEPBLIMH KAnAsMU
AOXASA AyXJBe CJAOM AOPOXKHOH MNBIIM, YTO, BEPOATHO, BCAKOMY TIPHXOLH-
A0Cch HabawojaaTh. EcCAM Ha TOBEPXHOCTH TOp@AHHX nous ob6pasyercs
NBICBATAA MACCAa CYXMX YACTHH TOp(da, TO M 3ITA CyXas Macca OYeHb
NIJ0X0 CMA4YHBACTCH AO0OXASIMH.

Uem oOBbACHHTh €nalyi0 CMAY¥BAECMOCTb NEPECOXUIUX YACTHL TOYBBL?
Teopus, paspuBaBmasicd pAIOM HCCaepOBaTes]el, UOBOPHT O TOM, YTO
Oyato OBl Ha TIOBEDXHOCTH CYXMX HYACTHIL MOYBLI, COJAEPMKAUMX nepe-
IHOH, BBIAEISETCH IJIEHKA CMOJHMCTHIX BEINeCTB). O,U,HHKO 3Ta TeCpUA
HUYEM HE JOKa3aHa.

Mexny TeM, HHTEPECHBIH OIbIT LLInpnura*) HAaBOJAUT HA HCTOJKO-
BAaH{E 3TOT0 ABJIEHHUS.

HInpuur 6pan TOHKOUAaCTHHHYIO MAaCCy TECUYIHOR TOUBHL, YACTHUIIH
KOTOPO# u3mepsaaucs Benruusamu 0,00—0,01 mm. B AxameTpe, 4 BLICKNAM
ee C HEKOTOpOil BHICOTH B BO3JyXe ¥ B 06e3BO31yHIHOM MpPOCTPAACTBeE.
Oxa3anock, 4TO, APY ONMHAKOBHIX NPOYHX YCJIOBHSX, BLICHITAHHBIC CYXHE
YACTHIH B! 06p33OBaJlH B Bo3ayXxe caoit B8 240 MM. BLICOTOH, 4 B 6e3803-
AYHIHOM TPOCTPAHCTBE BCEro ToALKO B 192 mMM. Ecau BeTpaxuBarts cocyn
B €PBOM ONHITE, TO CJAOH YACTHN YMEHBIIAET CBOX BHICOTY A0 200 MM.
Ecnu Harpets 3TOT cOcyA, TO Macca B HeEM VINIOTHUTCA A0 TaKOH xe
BBICOTHI, KaK ¥ B ONbITE, IPOH3BEACHHOM B 0€3BO3AYLIHOM NMPOCTPAHCTBE.

Takum o6pa3oM, B NEpPBOM Clyyae (B BO3/JyXe) 4aCTHUBI, OYEBHIHO,
yBETH UM CBOH 06DbeM MoTOMy, 4TO #MH Oblad abcop6upOBaARL! COCTAEB-

)CM Ammomn, G. Wollny's-Forsch. 2, 1879 von Dobbenek A. lbidem,
15, 1892. Cliappuis, P. Arin. Phys. Chim. 8, 1879; Miilfarth, F. Ibidem, 3, 1900;
Titoff A. Zeitschr, 1. phys. Chemie, 94, 19]0 Dewar, I. Proc. Roy-Soc. 74, 1904,
Patten, H. Bull N‘z 51. Bureau of Soils.

) Joulin, L. Ann. de Chim. et de Phys. (8), 22, 188l.

% Cm., Hanp.,, Ramann, E. Bodenkunde 3 Aufl.,, 1911,

) Sprmg W. Bull. de la Soc. belge de geologle 17, Mémoires 23, 1903.
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Hbie YacTH Bo3ayxa. [Ipy HarpeBanuu -BO3AYX YAAJSACHA, MOCAE Yero
YMEHbIIAACA U 00beM, 3aHUMAEMblil YacTHIAMH.

EcTb OCHOBaHMe, C/IELOBATEIBHO, NPEINONArarh, UTO nepecoximue
TOHKOIBIIEBATEIE YACTHUB! NOYBBL CTYHIAIOT HA CBOEH MOBEPXHOCTH TAa3H
BO3AYXd, M 3Ta ra3co6pasHag 060J0YKA MellaeT HEKOTOPOE BpemMsl CMauH-
BAHHI0 TaKUX uacTun!).

UInpuHur, no nosojly CBOUX ONHITOB, [OBOPHT: ,MOXHO CYHTATh
- JOKA3aHHBIM, UTO BO3AyX OOGPa3yeT BOKPYI 3epeH Iecka oﬁo.rxoqu, TOJI-
UIMHa KOTOPOH BeCbMa YYBCTBUTEJbHA, U 4YTC MNPOYHOCTH 3TOH 06O0JOUKH
TeéM OoJblle, yeM MeHbIIE €e TOJLIMHAY.

(I)oanZ) OTMeHaeT, YTO NPX JOATOM JEKAHMUH B CYXOM BO3Jyxe
TOJMKHA TIOTIOIEHHOH ra30BOH 060n0uKH BO3PaCTaeT, HO HOBBIE (Ha-
PYXHEIE) CJIOM 3TOH OGONOUKM YAEPKHUBAIOTCA yxe cuabee.

Tonwmrny Taxko# ob6oaouxu Kaiisep®) onpenenser B —7;23‘- 1076 mwm.,

UTO COOTBETCTBYET CTOTHICHUHHIM AOJSM MHUJIJHMETPA4).

HecmaurBaeMOCTh MOUBH, KOHEYHO, ABJAeHHe Npexoxsmee. B.koHue .
KOHIOB BOJAA BBITECHSET BO3JYLIHBIE oGonoq»xu M CTAHOBHTCA HA MX MECTO,
MocJe Yyero noysa HAYMHAET CMAYMBATHLCS.

He uckaoouena BO3MOXKHOCThL HOLJOWEHUS NOYBOH M APYIHX rasos,
KOTOpHE BO3HMKAIOT MHOrAA B npoueccax 60a0THOre nouBoobpasosa-
'HM$, HANpUM., CepoBOJOpCIa, MeTaua M np. B pab6oTe A mmoHa’) oTme-
4aeTcsl, YTO CEPOBOAOPOL, NOTJOIAACh, PA3/1araeTcsd ¢ BhIJEJEHHEM CepHl,
a B NPHCYTCTBMH OKHCJOB XKeJaeda BaeT H o6pa3oBaHHUE OJHOCEPHHCTOro
xesesa, _

[TorsoueHHBIA NMOYBOH KHCAOPOJ BO3AyXa (OH MOTJOIIAETCH CHJALHEE,
yeMm a30T) MOXKET OKaspBaTh OoJbliee OKUCIUTENbHOE BAUSIHUE, YeM CBO-
OOAHO UUPKYAHDYIOWHH KHUCJOPOA BO3AyXa, a NOIMOUIEHHAS YIVIEKHC/0TA
OKa3piBaeT, BePOATHO, GOABUICE BJAMSHHE HA TNPOLECCH THAPOAH3A CHJIHU-
KaTCB M aJIOMOCHUJIHKATOB.

Tax xaK NOr/aQIIeHUe ra3cB yMEHbIIAETCSl ¢ MNOBHILUICHUEM TeMIepa-
TypH, TO, no npurHuuny ¢ an-r-F'odda u Jlemarenne’), crepyer
OXHJAdTb, YTO ITO MOTJIOUIEHHE CONPOBOKIAAETCH BBIACACHUEM TEMja; 3T0
1 nabnogaercd Ha camom fene, Takue HaOn0geHHSA OBIAK CAEJaHL CHe
Coccopowm?), asarem Mutwepauxowms), Paspon?), [l a nnioud)u ap.

[Torsouensble HA MOBEPXHOCTH TOYBEHHBIX YACTUL BOJSHBE Naphl,
KOHEYHO, CrYWAKTcd ¥ 06DPa3yioT TOHKYI0 BOJAHYH O0O0AOUYKY.

Bnara B XHMAKOM COCTOfIHHM TOYHO TAaKKE MOXET NOTJOLAThCH ya-
CTHIaMHM TMOYBHL, NPH YE€M TAK XK€, KaK U TPH HOIJOWEHUHU ra30B, BeIAE-
agetrcd Tenso. Beskuit aHAMMTHUK, BEpOSTHO, HaOMIOAAI, YTO eCcad NPoka-
JeHHBIH B NJAATMHOBOM THrJI€ OC2A0K KPEMHEKHWCAOTH HECKOJbKO YBJ/aX-
HUTb BOJIOH, TO NAJbUAL, YAEPKUBAIOUIKE THre&Jab, COBEPIIEHHO ABCTBEHHO
OUlYL{alOT HarpeBaHUe CTEHOK THrid. JTO eCTh He UTO HHOe, KAK TeIlJsoTa
a6CopOuUMH NapOB NPH HX YOPYIOCTH HACHILEHMA. '

1) Cu. Puchner, H Wollny's-Forschungen, 19, 1896.
A Voigt, W. Ann. Chim. et Phys. 19, 1883.
%) Kaiser, E. Ibidem, 53, 1894, Inaugural-Dissert. Bonp, 1894.
1) Msmerorca B ApyrHe onpefencHus, IAOUINE HeCKOAbKO O60JbIUME BEAWYHHB, XOTH
poofbue 3TH BENTHYMHBl He MoryT 6bITE OCOGEHHO 60JMBIIMMH,
% Ammon, G. |
6) Cm. Freund 11ch Kapillarchemie, Leipzig, 1909.
) Saussure de. Gielbert Annal. 47, 113, 1814.
E‘) Mitscherlich. Journ. f Landwirth. 46, 1898.
" Favre. Ann. Chim. Phys. (5), 1, 1874
™) Chappuis. Wiedeman. Annal, 8, 1, 1879; 19, 21, 1883.
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KonuuecTsenurle onpenenesns Obim cnenans Brepene [ly i el!)
Mo oTHOWeHHI0 K nouBaM onbTel Il TeNbBaara?) noxkasajay, 4To MOBBI-
[IEHKEe TeMIoepaTypn TeM 0oable, ueM Cyllle Oblia NOYB3, Y4EM MEJKO-
3epHHUCTEE €€ YACTHUH ¥ 4eM HHXKe BHEIUHSS TeMrnepaTypa; OHO BeChMa
3HAYUTEJNBHO NPU npubaABAEHHH BOALI K COBEPIIEHHO CYXO#l TMOouBe U A7
TyMyCca M TMAPATOB OKMCH KeJae3d HeCPaBHEHHC Bhille, yeM AJd APYTHX
MHTPEAUCHTOB MOuBL, B OCOOEHHOCTH J/d KBapia.

Onuitht Parks’a’) npusenu K 3aKJIOYEHHIO, YTO KOJUYECTBO BHIje-
JIEMOTro TEMNAA NMPONOPLUUOHANLHO BEJIMYHHE MOBEPXHOCTH MNOTJIOUIAIOUIUX
yacTHl, OTKYAa CJAeAyeT, 4TO MO KOAWYECTBY TenJa, BBIACNSAEMOrO NpH CO-
TIPHKOCHOBEHHHU CYXOH MOuYBH € BOJOH, MOXHO COCTABHTBL NMPEACTABJACHUE
O BeJMUYMHE IOBEPXHOCTH MACCH [OYBEHHBIX 4ACTHL.

Onuitel MioHna ¥ Toxewont) ycTaHAaBAMBAIOT CAEAYIOIYIO 3a-
BHCUMOCTb MEXJAY KOJHUECTBAMH BBIIEGJSIEMOr0 Temja M TNPOUCHTHBEIM
COAepxaHueM IJIUHbl B NOUBE:

Capeel B 9/ . 0 . . . . 1,9 8,3 12,3 18,1 30,2 36,8
" Kanopuit Ha 1 kumorp. .
MouBBl ., . . . . . 0,9 1,9 2,4 3,9 4,9 6,6

Kax BuiHO, npsaAMOHl RPORNOPUHOHAJALHOCTH MEXAZY KOMHHECTBOM
TAHHB (M0BATBHIX HACTHI) M KOJUHYECTBOM BBHIAENAEMOrO TEIJa HeT.

Bouyouco0s®) cudTraeT BO3MOXHBIM HCHOJAB30BATH TEMJIOTY CMayH-
BaHUA, KAaK CPeACTBO JAJA ONpene/eHHS KOJNOUAOB IOUBHI,

Cpfi3b MeXAY KOJHYECTBOM BBIAGIAEMOr0 MOYBAMKU TEMJIa M KOJH-
YECTBOM [MOFJIOIEHHOR BOJAB! BHIPAXAETCS CACIYIOUIAMH JAHHBIMH:

[Tec- Cyrau- Launn-
yaHasi HHICTa" CThIl [inua IanHa
: 1[04BA nousa HaHOC
Kanopu#t va 1 xuaorp. . . . . 0,95 3,28 4,84 G,84 15,20
¢/, BOAbl, B3ATOH W3 BIAKHOID
Bgsnyxa .. e 1,22 3,23 4,90 12,12 17,90

CyuiecTByeT B3rJasi, 4To TEMJAOTA CMAYUBaHUA MOxeT ObiTh OOHA-
pyxeHa JHMIUb NpH TeMmnepaTtype spicmeln --4° 1I,, 1. e. TemnepaTtypsl
Hauboapllell NAOTHOCTH BOAHY). C mpyroft CTOpPOHbI, BHICKA3BIBANHCH CO-
o6pa;<eHdsi, 4TO y MOIJIOUWEHHCTO CJOS BOAH Hau6GoAbIIasg MJAOTHOCTH
o6Hapy:xuBaeTca NpU HHON Temnepartype, yem 4° [1.7). Tlpu Tom nasneHud,
KOTOPOE€ MCIBITBIBAET 3TOT CJAOH BOABL, CTAHOBHUTCH BEePOSATHBHIM, YTO HaH-
60abAad NAOTHOCTb BOAB HACTYNAeT INPH TeMmnepaTypax, Jexalldx 3d-
meTHO HHxe 0° (QpenbGepr).

[TordomenHana TBepAOH 4acTHUEH MOYBeHHOH cycNMeH3uH 000J04Ka
BOJIB 'IMeeT HeOOJbYI0 MOUHOCTL. JTa MOIIHOCTH A/ COCTOSHUS BOABI
B popiie TUT POCKONMUYHOCTH onpegenseTcd I penbepromd) s 2,0.1075 mm.

[To moBoay 3THX oOnpeaeneHUd HYXHO, OJZHAKO, OrOBOPHTHLCH, UTO
pasJHuHBIE MCCACJAOBATEAH MOJA MMEHEM TMTDOCKCONHYHOCTH NOHHUMAIOT He
oaHO u TO xe. Tak, Pogesaabp %) roBopur, uTo MakCUMaJbHasd THFPO-
CKONMYHOCTE COOTBETCTBYET TOMY COCTOSHHMIO YBJAXHEHHd, NPH KOTOPOM

1y Pouillet, C. Ann. Phys. u. Chem. 73, 1823.

?) Stellwaag. Wollny's-Forschungen; 1892; cm. rtakwe Babo, A. von, Journ
f. practisch Chem., 72, 1857.

% Parks. Philosoph. Magaz. (66) 4, 240, 1902.

‘) Miintz et Gaudechon, H. Comptes rendus. T. CXLVII, 1909.

% Bouyoucos, S. Soil Science, Vol. XIX, Ne 2, 1925; 3aech cM. JHTeparypy.

% Cm. Jungk, C. Ann. d. Phys. 125, 1865; Schwalbe, G. Ann. d. Physik (4), 16.16.30.

") Ehrenberg, P. Die Bodenkolloide, 3 Aufl. 1922: ¢M. Rosen o w. Dissertat. Han-
nover. 1911; Meissner, Inauguraldiss. Strassburg. 1886.

® Ehrenberg, P. Die Bodenkolloide. 3 Auft. 1922.

% Rodewald. Landw. Jahrbticher. 1902
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MOUBEHHbIE YACTHLbE 06/ICUEHB ONHOMOMEKY I PHOH BOASHOMN TIEHKOH. ¢ a-
regaep!) cuuraer 3ty 060404ky TOAWHMHOK B 200 MOJEKYIAPHBIX CJI0€B,
YyTo, 1O MHeHHI0O JpeHGepra. BepoaTHO, CUIBHO npeyBenuueno. Cawm
_Spe HOepr, 6a3prHCb Ha paGore P eMu?), KOTOPLIfi NPHHUMAET, UTO yke
MOHBI HECYT Ha CBOeH MOBEPXHOCTH BOAHYIO 000J0UKY TOJILIMHOH B OJHH
caoft Mosexya, yto coctaBaser, no dxcuepy H Caorred), Beauyuny
8,45 . 10—7, noJsaraert, 4T0 B COCTOSHUH THTPOCKONUUYHOCTH BOJA OKDPYIKAET
MOYBEHHHIE YACTHLLI C/I10€M TOAMHOH B 10 Mosexyn. IDta ToJlKHA U OY-
JeT paBua BpimienpuBeseHHON uudpe 2,5. 1078, T. e, 0,0000025 mm. uau 25 pp.

OcxoBuBadAcs, Ha paGoTe Jle6egeBat), MOXHO 32KJIXOYUTb, 4TO
' BOJA, YAEDP:KUBAEMas MOJEKYJ/SIPHBHIMY CHAAMM BOKDYr MOUYBEHHHIX 4aCTHUL,
HAXOAMUTCH B IOYBE B JABYX COCTOSIHUAX: FTUIFPOCKONMHUECKOH H
MOJEKYJASIpHOH BOJAHL ﬂepBaﬂ (6mxaflidii K TOY3EHHOH wacTHUE
CAOH) yAep:KUBAaeTCd uaCTHHe!l MOoYyBH ¢ HadbOJbLIEH CHAOR U MOMET
nepeaBHraThCsd TOJBKO B [apooGpa3HOM COCTOSIHHM, BTOpas ke mepe-
JABUTaeTCHd B JKMIKOM BHAE M C MEHbeH CHJIOH YACDKUBAETCA TMOYBEH-
HBIMK  yacTHuamid. Taxoe npexcraBneHue COOTBETCTBYET M B3FJAAAM
PoJeBanbja’), cOTIaCHO KOTOPHIM NOT/OCIIEHHBIH ¥ PUTOM YILIOTHEH-
HHHE KpaxmManoM Caofl BOAL C yZaneHHeM OT TNOBEPXHOCTH TBEPAOro
Tena O4YeHbL OBICTPO TEPSET CBOM CBOMCTSA.

OnuT NOKas3sIBaeT, 4YTC BOJA, YAep:xkHBaeMag MOJEKyJIsADHBIMH CH-
JamMd BOKDPYT NMOYBEHHBIX 4aCTHI, He MOKeT ObIThb yIajeHa Haxe U3 mecua-
HOH MOUBAHl ¢ NOMOIEIO LEHTPOGYTH, pa3sUBalOILeR yckopeHue, B 400 pa3s
Gonpuiee YCKOPEHHA CUAbl TsKeCTH. [1oaTOoMYy MOHATHO, YTO CHMA THAXKE-
CTM HE MOXET BJYATh Ha NepejiBUKEHHe MONEKYIASPHOH BOJIBL

Kax BennxH, 01HAKO, T€ CHUJBI, KOTCDPbIE YAEPAKHUBAIOT BOIHYIO MAEHKY
OKOJIO MOYBEHHHIX yacTdu? Ha 3ro pa3auunble UCCAENOBATENH JAlOT pas-
JHUHbIE OTBeTHl. PO neB aab i%) olleHUBAET 3Ty CHJAY Aad BOJH B 2.523—
2.821 armocdep, dpan-pep Baaanc?)—s 10.700 armocdep, Jlarep-
rpend)—s 6.000 atm. U ap.

Bo BcakoM caydae, clexoBaTeNbHO, noaepxnocrﬂoe JaBJaeHue, 06Y-
CAOBJAMBAEMOE MOJEKYISIPHBIMH CHAAMH, H3MEPSETCH THCAYAMH aTMocqep,
a NMOTOMY TOHATHO, YTO USHTPOdYra He B CHJAX OTHAThL Jaxe OT pHX-
JOH TOYBBHI €€ MOJEKYAAPHYI0 BOIY.

OueBHaHO, B CBSI3H C HEOJMHAKOBHIMH NPEJCTABIECHHAMU O TUTPOCKO-
NMYECKOH BOjAE Y HEKOTOPHIMA YNYWEHUAMM B BBIUMCJIEHHAX TOMNBITKH
ONpPEeJe/MUTh ¢ MOMOLLLI0 FUTPOCKONMUUHOCTH BEJMUMHY NOBEPXHOCTH MOY-
BEHHBIX YACTHL, MOXKHO CYUTATHL HE OCOOEHHO YJAYHBIMH.

Tak, Mutuepnux® gad rAHHUCTON NOYBLI -RA€T BEJIHUKHY noaepx-
HOCTH TNOYBEHHBIX YACTHY B 1 rpaMme noush B 966,7 xB. merpoBs, 2 peH-
6 epri®) onpenensier 3Ty BeJMYMHy Bcero B 16 KB. Merp., OrosapuBasch
MPY 3TOM, YTO M TAK4A BEIMYMHA MPEJCTABJIACTCS, MOXET ObITh, HpeyBe-
JUYCHHOH; HHTEPECHO, Ha OCHOBAHMM 3THX MXAHHBIX, BHIYHCIUTb, KAKOH
BECOBOH NMPOLEHT BOJZbl B TUTPOCKONHYECKOM COCTOSHHH 6yneT comep-
XaTh TJMHMCTA® NOYBA, eC/AM NPHUHATH BEJHYMHE ODpeHbepra n1s

1} Vageler P. Filling's Landw. 61, 1912.

%) Remy, H. Zeitschr. f. physik Chemie, 89, 1915.

9 Exner, E. Ber. Kais. Ges. Wissensch, Wien, 91, 1885; Slotte Act. Soc. Scient
Fenn. 40, 1910,

4 Jleﬁeu.ep AL

% Rodewald. Ze1tschr t. phy51k Chemie, 33, 1900.

) Rodewald. Landw. Versuchstat. 45, 1895.

) CM. XBoabcoH Kype dusuxu. T. 1. 1908, c1p. 468—469.

“) Lage’rgren Bihang K. Svenska Vet. Akad. Handl. 24, Ne 4 u 5, 1898.

% Mitshcerlich. Bodenkunde. 2 Aufl. 1913.

) Ehrenberg, C. Die Bodénkolloide 3 Aufl. 1922,

S
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MOBEPXHOCTH NOYBEHHHIX YACTAL B 1 rp. NOYBH Y A5 TOJLHHE €104 FUIPO-
CKONUYECKOH BOABI, AaBaeMoil TeM xe aBTOpoM. Kak ykasano 6nl10 BwlLE,
TOJAWMHA BOgAEOR naeHkn pasHaercs 0,00001 mm. Ecaud noMHOXHUTL 3Ty
BeauuuHy Ha 16.000.000 (CTONMBKO KB. MALIMMETPOB COAEPKHUTCA B 16 KB.
MeTpax), TO noayuusm o6beM BCell BOAH B 1 rp. nouBe paBubiM 160 KO. MM.
unmn 0,16 x6. cm. TaxkuMm o6pa3oM, B rpaMme MOYBEH, COZepkaliefl TUTPO-
CKOMUUECKYI0 BONLY, HaxoauTcd npubarsutensuo 0,84 rp. rBeprOro Bewje-
crBa U 0;16 rp. BoAw, uTo coctaBaser 1990, dTa BenHuMHA KIS CHCPO-
CKONMUUECKOH BJATH, HECOMHEHHO, BEJHKA.

Jle6emes!) nonaraer, 4yTo B MeToie MUTYEpAM XA He YUTEHA
HaO6yXaeMOCTb NOYBEHHHIX YACTHL U 4TO M30€:XKaTh 3TOH OWHOKH MOXHO, .
eciy¥ HMMEeTh OJHOBPEMEHHO BelMYWHBl MAaKCHMAaJbHOH TUTPOCKONUYHOCTH
M MAKCUMAJBHOM CMAuudBAEMOCTH, OTBEUYAIOIIEH MOJNEKYAAPHOH BOAE, a
MO3TOMY, €CiM OO03HAYUTh MAKCHMAaJbHYI0 TMIDOCKOMUUHOCTb uHepes b,
a MaxkCUMaJbHYIO CMauuBAeMOCTb 4epe3 ¢, TO NOAyuuTCs, uTo t (BenuunHa
NOBEPXHOCTH YACTHIL) OMpejaeaseTcd, eCJd HM3BeCTHa PAa3HOCTh C—Db, Tak
KAK MPH 3TOM BEIMYAHA HAaGyXaHHsi COBEPLIEHHO HCK/IIOYALTCS.
HpHCyTCTBHe BOXHOH NMJEHKU BOKPYT MOYBEHHALIX HACTHUY, A IPHTOM
HaxoAswehcss nox BBHICOKMM JAaBJACHUEM, MOXET OKasbiBaTbh BAMAHHUE HA
sHepruio alcopbuMu pPACTBOPEHHHIX BeWecTB. Jlare prpeH?) nonaraer,
YTO €CJH DACTBOPEHHOE BELIECTBO YBE/JIMUYMBAET CBOIO PACTBCPUMOCTD IIPH
YBeJUYEHUH AABJEHHA, TO KOHLEHTPaUMA BOKDYT TBepAoH uacTuun OyAeT
BO3paCTaTh, ¥ B 3TOM CJYyuae.MOXHO TOBOPHUTb O NMOJOXHUTEJAbHOHU
a6copburd. [Tpy 06paTHERX COOTHOLIEHHAX, T. €. PH NOHUMKEHHH PaCTBO-
PHMOCTH, ¢ BO3pacTalueM XaBJeHHUd 1101ydaerca oTpuuartesabnas a6 cop6-
u ¥ 1. K raxomy Bsraaay nprucoexunsaiores Hepuaetd), Bo. OcrBaabat)
1 Ppelinanuxs’).

Bouyoucos nonaras, 4TO PaCTBOPH ROKPYr MOUYBEHHBEIX HACTHIL
JOJAHB UMETH 060Jiee HU3KY0 KOHLEHTPAUMIO, yeM pacTaopel CBOOOIHOH
NoYyBeHHOH BOXBl. Takoe 3aKkJaOUeHHE OCHOBBIBANOCH HA CJAEeRYIOLIMX
onsiTax. ECAK 3aMOPO3UTb NMOYBY U OMNPeleNadTh AENPEeCCHId TOUKH 3aMep-
3aHMd, 2 3aT€M OTTAATb NMOYBY K BHOBbL 3aMODO3UTh, TO AENpPEccUss NOHU-
xaerca. McenenopaTens paccyxjaaer Tak: NPH 3aMOPAKUBAHUM YHHUUTO-
KAKTCA TOHKHE KaNWWADH W CBEPTHIBAIOTCH KOANOMIB. B cuay srtoro
HEKOTOPOE KOJAHYeCTBO HecBOOGOAHON BOJAH menaaeTcs ¢BoO6OaHBIM. Eciau 6b
3Ta HOBAs NOPUMUA CBOGOAHOH BOJAB NPUCOCAMHANACH K CTAPOH B BHIL
fosee KOHLUEHTPAPOBAHHOrO pacTBOpPa, TO CJEA0BAAO OBl OXHJATh, YTO
Jenpeccust TOUKM 3aMepsaHMs Bo3pacTer. Tax Kak Ha CaMoM neJe Ha-
6a01aeTca obpaTHoe sIBJEHME, TO CNeJA0BATENbHO, HOBasi mopuMs ¢BOOGOA-
HOH BOABLI MPUXOJUT B BUAE pacTBOopa C HU3WEH KOHUEHTpaLMe.

. Taxkoe 3axaoueHue, oaHako, cinboyno, ONLIT NOKA3HBAET, 4TO TE XKe
iBJeHUA HaOMI0AAI0TCH M C JAECTHANMPOBAHHON BOAOH, NMOMEpPEMEHHO 3aMQ-
. paxuBaeMOH W OTTAMBAEMOM B TOHKHX KANHAJIADHBIX TPYOkax®).

UTo6b 3aKOHYHTE ¢ MOIJIOTUTEABLHOH CNOCODHOCTLI0 MNMOYB, OTMETHM
eue MmexaHuyeckoe noraomenne ([egpoin). Ilox nocrennum nouu-
MaeTCq TaKOoe SBJEHHEe, KOrjJa [04BAa 3aJEPXKHBAET TBEpPAble YACTHUKH,
COAEpaKAlIHECHd B BOJAC WIH PAacTBOPAX, NMPOXOAAUMX CKBO3b INOUBY.

1y Jebenes, A L c

) Lagergren, |. c.

) Nernst. Theoretische Chemie, 5 Aufl. 1907.

4) Ostwald, Wo. Grundrisse d. Kolloidchemie. 1 Aufl. Dresden, 1909; apech auteparypa.
9% Freundlich. Kapillarchemie. Leipzig. 1909.

%) Cm. Fanuxa, K. Bona B moyse, Tp. Ilous. Muct, Akan. Hayk, 1. II, 1927.

{To atomy Bonpocy cM. paboty Tpodnmosa, Hayun Arposom. XWypu., 1925, Ne 10
PaoTa 3aTporuBaeT BONpPOC $H3MY. NOTIOLIEHHS.
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Pu3HuecKoe MOTJACLUEHME OCHOBBLIBAGTCA HZ TOM 3daKOHE, uTo
BCAKAA JUCNEpCHasg cHdcTeMa CTPEMMTCS K YMEHBINEHHMIO CBOEP moBepx-
HOCTHOH 2HEDTHH,

buonorduecxoe noraouedHde orsHYaeTcsI OT JPYyrux LHAOB
JAIUBb TeM, YTC B HEM YyacTBYIOT XuUBHle OPraHU3Mbl [TOYBHI.
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FMTABA VI

MouBeHublit BO3AYX

[lepsrle cBeneHHST 0 COCTaBE NOUBEHHOTO BO3AyXa ObAN AaHH B 1824 r.
byccenro. B 1853 r. Byccernro ¥ JIeBH YCTAHOBHAM CAEAYHOLIHE
npegensl KoaebaHuP B COCTare NOYBEHHOIO BO3JYyXd:

O .. .........1035-2003
N . ... .......788—8024
COy v v v v v o e .. 072—974

®axrel, 100bTHE Byccenro u Jlesu, 661ad no4TH 3aBLITH K TOMY
BpEMEHH, KOTZa BONPOCOM O COCTaBe MOYBIHHOIO BO3JYXAd 3aHHTEPECOBAJCH
[Terreunkodep, B 1871 rogy onybmMHKOBABIIKH CBOM HCCAENOBAHUSA HAL
COCTABOM NOYBEHHOTO Bo3ayxa MionxeHa. [Terrenxod ep BHOBbr NOJA- .
TBepxkaeT PaKT GOALIUOr0 COAePKAHHA YIVIEKHCAQOTH B BO3AYXe€ IOYBHI
H NPHXOAMT K 3aKJIUCHUI, 9TO KOJAMYeCTBO 3TOr0o rasa BO3pacraer ¢
yraybieHHeM M YTO UCTOUHHKOM €€ B NOYBe fB/AIOTCY Da3/araroliyecH
OopraHuyeckue BemlecTBa. Hecxonbko IO3:xe nocjaegHHe coo0paxeHns
[Terreukodepa Obad nOLTBePKAEHH P eKOM, KOTOPHIH BHCKA3H-
BajcAd B TOM CMHCJE, YTO KOJHYECTBO YIJIEKHCJIOTH NOYBEHHOTO BO3LyXa
33BMCHT OT KOJHYECTBA HAXOJSUIMXCH B NOYRE OPTAHHUYECKHX BEIIECTB.

‘Paboramun ®ogopa 6wy1a YyCTAHOBAEHA CBA3bL MEXAY KOJHYECTBOM
YTACKHC/AOTH U NPOHHUAEMOCTHIO MOYBLI: 60rarTele OPraHHYeCKHMH Belle-
CTBAMH NOYBH, HO JIETKOQ IIPOHHIAEMBIE, MOTYT COZEDXATb MEHBIUEE KO-
MHYECTBO YIJIEKHCJAOTH, YeM NJ0X0 NPOHULAEMEIE ¥ OTHOCHTENBHO OEIHLIC
OPraHUYEeCKHMH OCTATKAMH.

Tomy xe uccaegoBarenio Mbl 06583aHBl BHISCHEHHEM 3aKOHOMEDHOCTH,
C KaKo# yBeJMYHBAETCH M VOBIBACT KOJHUECTBO VIVIEKHCJOTH 0O BpeMe-
HaM roaa. IlpuBeaeM HecKONbKO HHQPPOBBHIX HAHHBIX, NPEACTaBAAOMUX
CPeAHHE BEIHYHHH 33 TPEXJIETHHH NEepHo.

1 merp ray- 2 Merpa 4 MeTpa

OHHDI r1y6HHBl rayOuHbl

fusapb . . . . . . . . . . . . .wi 6,5 12,6 25,0
Pespary . . ... .. L, 6,8 12,2 24,8
Mapr. . . . .. . ... ..., 7.0 128 247
Ampeas - . . . . . . . L., 9.9 14,9 27,2
Mait . . . . .. .. .. ..., - 15 16,1 27,2
iowp . . . . . . . . ..., 14,5 - 21,5 29,2
Ioas . . . . . .. L. . . IMmax, 15,8 22,8 - . 359
ABLYeT . . . . . . . ..., 12,8 20,7 32,6
Ceurssbps . . . . . . . . ... , 10,9 19,3 31,4
Okrabpy . . . . . . ... . . .. , 9.8 15,0 204
Hos6ps . . . . . . .- . 