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BBEJEHHE

O6paboTka mOYB HPUMEHSJIACH ele Ha 3ape 3eMielellb-
9ecKOM KyabType. XoTsa 9ra obpaborka OHIa IPAMATHBHA,
TaK JKe Kak @ opyAue o0pabOTKA — B3aOCTPEHHHIH CYK, TeM
He MeHee OHa ObIia aKTUBHHIM BMeEIIATEJIbCTBOM B KH3HB
noussl. Ilox BausBmemM 06paboTKE B IEPBYIO OUepeb MEHICA
¢usvueckuid pexkmM mouBl. C pasBUTHEM YeJOBEYECKOTO
ofmecTBa # 3eMIeHedbYecKOll KYJIbTYpPH H3MEHSIHCH OPY-
ausa oO0paboTKE MOYB, a BMeCTeé C TeM K BMeIATEJIbCTBO
YelloBeKa B JKH3Hb MOYBEI CTAaHOBHIOCH Bce Oosee m Ooiee
MoryuuM. B Hacrosmee Bpema Biamsaume o0paboTEEm IOYBH
Ha Yposkail CelbCKOXO3ANCTBEHHHX pAaCTeHAH HACTOJBKO
OYeBHMIHO, 4TO HWJed HOJYueHHs ypo)KaeB ¢ HeoOpaGoTaHHEIX
[OYB HCKJI0YAIOTCA, OOJOOHO HWAeAM CO3JAHHUS BEYHOTO
JIBATATEJS.

O6paboTka m3MeHSeT PHIXJOCTH HMOYBE, 4 BMeCTe C TeM
7 OTHOIIEHHE e¢ K Bofe, Temway, Bos3ayxy. Ho xopomo rawmsxe
H3BECTHO, YTO B IPUPOAHEIX YCIOBHAX BCe SIBJICHUA JKU3HE
mousk B3ammocBAzaBH. [losroMy wmamenenme ¢uamuecKEX
ycaoBHA B IOYBEe OKAasblBaeT BJamsHme HA OmoJormyecxme
I XEMAYECKHe CBOMCTBA CaMoOM IOYBH, YTO OTPasKaeTcs Ha
HAKOILUICHMM MOYBOM HeOOXOMWMHIX [JJif PACTeHH{ NHTATEIb-
HHIX BeIecTB, a BCIEHCTBHE 3TOr0 HA COCTOAHWH CaMOIO
pacTeHus.

IIpaBmapuass o6paboTKa IOYB HAUPABJISIET BCE HTH W3-
MeHEHHUA B CTOPOHY, 0JArONpHWATHYIO HJS JKU3HY W Pa3BHTAA
pacTeHuii.

Ilog BawsanmeM BHIOaJalOIAX OCAXKOB M €CTECTBEHHOM
YIUIOTHACMOCTH IOYB (hU3MYECKHU peKUM, CO3JaHHHHA Mexa-
HUYECKON o0paboTKoil, yXy[amaercs, m JJIsA pacTeHHi, oco-
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0eHHO YYBCTBHTEJBHHX K INIOXAM (U3UYECKAM YCIOBUAM,
B IepHOJ HX POCTa IPUXOJUTCHA Te MW WHEHE mpmeMH ob6pa-
00TKE mOYBH HOBTOPATH HECKOJIBKO Pas.

HMogpepanme OJXarONPHATHHX (U3AYECKAX YCIOBHI
B IOYBe Ha OIpefeleHHOM, HeoOXOAUMOM A HAaHHOUA KYJIb-
TYPH ypoBHe o0Jerdaercs I U3m4eCKAil PesKUM yIyulIaeTcs,
ecrm mouyBa Oymer o6Gaajath BONOIPOYHOW MEJIKO3EpPHHE-
croit crpywrypoit. [lns opHUX mOYB Takas BOZONPOYHAS
CTPYKTypa sABIAeTCSA HapoM MNPHPOAR. 3afada CeJIbCKO-
X03A#CTBEHHOT0 IOPOW3BOJCTBA HA HEX BHpaMkaercA B IOA-
DepKaHUYW W YAyYUMIeHH®m ee cocroAHmsa. Jlias gpyrmx mous
TaKylo O6JarompUATHYIO CTPYKTYPY HeoOXOZMMO CO3laBaTh.
B rom m mpyrom cayuae BasKHO 3HATh 3aKOHH 00pasoBaHHA
B I0YBe BONOONPOYHOH MEJKOKOMKOBATOH WIM B3epHHCTOMH
HoYBeHHO# CTPYKTYpH. B BHCOKOpa3BATOM KYJIBTYPHOM
X03slicTBe YyJyulleHMe INOYBEHHOHM CTPYKTYPH HOJIKHO CO-
CTaBJATh YaCTh MePOOPHATHNA OO MOAAEeP/KAHWI0O W Pa3BH-
TOI0 INIOZOPORWSA IOYB.

Ucxonsa m3 310r0 m yuuTHBAs, YTO IO KOHKPETHEIM BOIPO-
caM CTPYKTYpH @IOYB [JABHO Yyi/Ke He BHIYCKAJOCh KHUT
IJIA MEUPOKOr0 KpPyra CHenuaJhCTOB CeJbLCKOr0 XO03fHCTBA,
MH coudm HeOOXOZWMEIM B HaydJHO-IONYJApHOH dopme
HBJIOKATH YCIoBUA (OPMEPOBAHUA CTPYKTYPH B IIOYBe Ha
OCHOBE COBPEMEHHHIX (UBWYECKEX, XMMMYeCKUX n Omosgoru-
9eCKHEX IPEACTABIEHAN O HUX.

Hackoapko HaMm ymamoch BHIOJHHTH 5Ty 3amauy, Oyrder
BUJHO M3 TeX KPUTWYECKUX 3aMeYaHHU, KOTODHE HOCIefyIoT
Ha 3Ty KHOTY M KOTOpHe HaMm OyRyT OpumHATH ¢ 6iaro-
JapHOCTBIO.



I'aaga I

IIOHATHE O IIOYBEHHON CTPYKTYPE, EE
ATPOHOMHMYECKON IIEHHOCTM M METOJAX ONPEJEJIEHUA

IlonsaTHe 0 CTPYKTYpHOM CTpPOEHHM HOYBEHI

IlouBoir Ha3EHIBa€TCA MOBEPXHOCTHHIA PHIXJIKIA CIOM 3emin,
o6pa3oBaBmAiics M8 FOPHHIX MOPOJ IOJ BO3JAEHCTBAEM BOMIbI,
BO3[IyXa, PACTHUTCIBHHIX W KUBOTHHX OPraHmaMoB m o0ia-
Jalomui ITOJOPORTEM.

[louBerHasn Macca @AW DOYBEHHOE (TENO» COCTOUT U3
PasHBIX yacTe#i: TBepnoii, sRuiKoi m rasoobpasuoii. TBepgas
4acTh COCTOHT M3 OGJOMKOB TOPHHX HOPOJ, OOJIOMKOB Mu-
HepajioB, PaCTHTEJIbHHX M }KHBOTHHIX OCTATKOB PasdiIW4HON
CTeNleHN W3MelbUeHNA W PpaslOKeHHWs, PasHOOOPAaBHEIX He-
PACTBOPEMEIX XHMHYECKHX COefWHEHWil, UBOrO BemecTBa
B BHJe HaceKOMHX, 4epBeil, MmKpoopraEumamoB (0axrepmii,
rpuboB, AKTHHOMHLETOB M MNPOCTeHMHX), OGaKTepHaJbHON
n rpubHO#l camsm.

/Mupkas wacTe mOYBH COCTOHMT M3 IOYBEHHOM BJAru
U PAacCTBOPEHHHX B HeA MEHEPaJbHHIX M OPraHAYECKHUX
BemlecTB (MOYBeHHH pacTBop). I'asooGpasHas wacTh MOYBHI,
HJTA MOYBEHHHEA BO3JYyX, YAEPIKHUBAETCA CAIAMIA NPATAKEHUA
Y DOBEPXHOCTH TBEPJHX YACTHI[, a TAKMKe HAXORHUTCA B CBO-
GOHOM COCTOAHWM B HE3AIOJHEHHHX BOJOH KPYHHBIX OpO-
MEKYTKAX MW KaOWIIApaX MeKAY TBEpPABIMA YaCTHIAMMU.
Tlon BiusiEEeM 6MONOrAYECKAX MOYBEHHKX OPOIECCOB COCTAB
BTOr0 BO3MyXa HECKOJbKO n3MeHsercd (yBeIHYHBAETCs
cogepxanme CO, m ymenbmaerca comepmanme O,).

Paamepn uyacTH, W3 KOTOPHX COCTOHT TBepjas dacTb
IIOYBKI, MOTYT OHITH OUpefedeHH pPasiWYHBIME LyTAMH.
Yacrumer g0 0.25 MM, a B oTfAedbHHX caydasx mo 0.1 M,

5



OTHeNAITCA IyTeM IPOCeMBAHUA MOYBEHHOH mpoOH 4depes
HabOp cHT, JHAaMeTPH OTBEePCTHH KOTODPHIX W3BECTHH. Pas-
mepsl gactar ot 0.1 mo 0.001 MM onmpeleasoTcA MOy MHKPO-
ckomoM. B mouBoBeneHNM NPUHATO ONPEJCHATH pPas3MepH
TBEPABIX YAaCTUI[, U3 KOTOPHX COCTOUT II0YBA, KOCBEHHHEIM
IIyTeM, MeTOJ0M OTMYYHBAHAA YACTHUI[ B BOJC C IPUMEHCHEEM
ypapueruss Crokca, CBA3HBAOIEI0 CKOPOCTh OCEHAHEA
YaCTHIl B JKEAKOCTH C HX pasMepamu. Uem mMenbue mOYBEHHEIE
9aCTHUIBl, TeM MeJJleHHee OHH OCeJaloT Ipu B30alTHBaAHAT
B Bome. IlosTroMy mo ckopocTH OCaKIEHHA YACTHI{ B BOJE
MO}KHO CYAHUTh O X pasMmepax.

Bepa numnmerkoii onpejesieHHble 00BeMH B3MYYEHHBIX
B BOJe NMOYBEHHBIX YACTHI[ C OMpeJelIeHHOH TIyOWHH uYepes
Ompeic/ieHHEE NPOMEKYTKM BPEMEeHE ¥ BHIIApPHBaA BOLY,
MO}KHO, mONb3ysAch ypasHeHumeMm CToKca, ompeaenuTh
(B OpPOUEHTHOM COOTHOIIEHWM), CKOJIBKO M KaKHX YacTHI]
menpme (.25 MM cofepskuTcA B JaHHON mouBe. [lomonmmB
9TH CBeJeHUA JaHHHMHU ias yactmn kpymeee 0.25 MM, mo-
Jy4YeHHBIME HA CUTAaX, MEl MO}KEM IOJHOCTBIO CyIWTh O Pas-
Mepax TBePABIX YaCTHI[{ X HX KOJIHYECTBEHHKIX COOTHOUICHMAX .
9TOT MeToJ] ompefielleHHsI PasMePOB IOYBEHHHKIX YACTHI[ OPH
IOMOINE CUT M MUMETKH HOJYYHJ IMAPOKOE PACHpOCTpaHEHHE
B TOYBOBeJeHUM.

Ilpm ycramopieHdmm pa3sMepoB MOYBEHHHIX YACTHI[ BCErja
JOJKHA OBITH YBEPEHHOCTh B TOM, YTO IIOYBa AeHCTBHTENHHO
pasfenena Ha oTjeiabHbe yactansl. [dexo B Tom, uto B 60Jab-
MIXHCTBE CJIy4aeB YaCTUIB B MOYBe He HAXOJATCA pasielbHo,
a CAMOAIOTCS B KOMOYKH HJM arperatsl, u TpeGyerca ocobas
obpaborka mnouBeHHOro o6pasna, YTo0H paspyWIHTh 3TH
arperatel. [liua osrux meseil o6pasel] MOYBH, IPHUIOTOBJEH-
HEA [UIS aHaJAu3a, OORYHO pacTHpAaeTcs, KHOATUTCSH B Koibe
¢ Bojoii, o6pafaTeBaerca caalHME pacTBOPAMH COJAHOM
KECJOTH, 3aTeM I[eJouM WiId [gajke IePeKucH BOJOPOZA.

3a HWCHRIOYEHWEM [OYB MECYaHBIX W CYHOECYyaHBIX, arpe-
raTHOe COCTOSHHE IOYBKl ABJAAETCA OOmIUM JJiA BceX IOYB.

Teepaaa yacTh MOUBEHHON MACCH, KaK y3Ke YKasHBaJIOCh,
COCTOWT W3 MWHEPAJbHEIX YaCTHI[ PAa3iWYHON BeJWYNHH,
JKHBOTO M MEPTBOIO OPraHWYeCKOTO BEINECTBa. JTH JaCTUIKH,
HE3aBHCAMO OT WX pPasMepoB, MOKHO Has3BaTh HePBHYHEIMHI
MOYBEHHKIMA YaCTALAMI.

IlepBuunkle MOYBCHHBIE YACTHIH, CIUNAACh HIA CKICH-
BasCh OPraHMYECKUMHU WM MHUHEPAJTHHHIMA ITOYBEHHHBIME Kie-
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sIMA B KOMOYKH HJH arperaTth pasHHX pasmMepoB, o6pasylioT
IIOYBEHHYIO CTPYKTYDY.

B macrosimee BpemMa MOKHO HPUBECTH TaKOe YKPYIHEHHOe
pPasieleHme IOYBEHHOH CTPYKTYpPH IO pasMepaM arperaToB:

1. Tambmcraa crpykrypa. Pasmepm arperatoB Goiee
10 mm.

2. HomkoBaTo-3epHHCTag CTPYKTypa, HJIA MaKPOCTPYK=
tTypa. Paameps arperaTtos ot 10 o 0.25 mMm.

3. MukpocTpykTypa ¢ HmOApasfeleHUsAMA: a) Ha IrpyoOyio
MOKPOCTPYKTYPY WIH OHJEBATY0 CTPYKTYPY C pasMepamm
arperaToB ot 0.25 mo 0.001 MM, 6) TOHKYI0 MAKPOCTPYKTYPY
ATA CTPYKTYPY KOJJIOHAOB C pasMepaMm arperaToB MeHBIIE
0.001 mm.

Ilousennaa MaKpOCTPYKTYpa H €e arpoHOMHYECKaA
NeHHoCTh

ITepronaganbHOe mpefcTaBieHme 0 MOYBEHHOI CTPYKTYpe
(MaKpOCTPYKTYpPE) BOSHUKIO B IIy0OKON KpeBHOCTH. ¥ IOMH-
HaHEe O PHXJOM CTPOEHAH MOYBH BeTpedaerca eme y I'omepa.
B Gomee mospgmee Bpema Jlykpemmit Kap B cBoeit mosme
«O mpupofe Bemei» TAKKe YOOMIHAET O KOMKOBATOM CTPOCHHN
mouBsl. OgHAKO HAYYHO-arpOHOMHYECKOe 060CHOBaHMe HEOG-
XOJUMOCTE CTPYKTYPHOTO CTPOEHHS IOYBH GBIJIO JAHO TONBKO
Bo Bropoi# nmogosmae X1X B. Boabum u ero mrosoi. Vckiro-
YUTeJbHO BaJKHEIE MCCIENOBAHMA IO BOIPOCAM MOYBEHHOH
CTPYKTYDPH IPEHAAJIEH{AT OCHOBONOJOKHAKAM PYCCKOIO I0Y-
posefienns B. B. Jlorkyuaesy m B ocoGennoctu I1. A. Kocrh-
4YeBy W WX ydeHmKaM m mociexosateism — [I. @®. Bapakosy,
A. A. ®apeesy, A. H. Cabaumny m B. P. Baasamcy.

B navane XX B. B ¢BA3W ¢ paspmTHEM yueHWS O HOYBEH-
HHX KOJJOHIaX BOILIO B HAYYHYIO ATPOHOMIUYECKYIO JATEPa-
Typy HOHATHE O NOYBEHHOW MUKPOCTPYKTYpe, WK CTPYKTYpe
IOYBEHHKIX KOJUIOHAOB. B oTiwmume oT Hee yKasaHHAA BHIIE
mouBeHHAsr CTPyKTypa mo mpemiaokenmo M. X. ITaryaes-
cxoro (1925) crama HaswBATHCA ArpOHOMWYECKOH CTPYKTY-
poil MM MaKpPOCTPYKTYROM.

WccnenoBanusi arpoHOMWYECKOTO 3HAYCHUA® MOYBEHHOM
CTPYKTYpPH OBIIM HayaTh C H3yYeHOS BJIHAHAA PasMepoB
arperaroB Ha ¢msuuecKwe CBOMCTBA IOYBH W yPOKkail CCIb-
CKOXO3AHCTBeHHHX pacTeHnii. BoabHE mepBHii ycTaHOBHI,
9TO ArpOHOMHUYECKE LEHHHIME SBJIAIOTCSI AarperaTsil pasme-

7



pom ot 10 50 0.25 mm. ITouBa, cocTosinias u3 arperaToB MEHbIIe
0.25 MM, ofGHapy;kmBaeT CBOHCTBAa OECCTPYKTYpPHO#: OHa
MeJJIeHHO IIPOIyCKaeT BOLY BOBHYTpPh, T. €. ciabo samacaer
ee, I He MOMKET MCIIONb30BATH BHIajamomue ocagkum. Takas
mouBa GHICTPO BHICHIXaeT. Bynyunm yBia)KHeHHOl, OHA cofep-
MEAT MaJgo Bosayxa. Temmeparypuble KoJe0aHHA HA TaKO
_mouBe Gollee pesKme, yeM Ha cTpyKTypHoi. Bo Bcex cayuaax
BereTAaImOHHBIE ONBITH, HOCTaBieHHHE BoabHwu, Beerga mpn-
BOJMIZ K OJWHAKOBHIM pe3yJbTaTaM HAJs IeJOr0 pAfa Kyib-
TYp, a EMEHHO: CTPYKTYpHas II0YBa BCerfa JaBaja ypoykai
BHIIE, YeM OeccrpykrypHas. [as npmmepa mpumsefeM He-

Tabmmma 1

Yposxkaii ceiabckoxo3AifcTBeHHbIX pacTeHUii Ha CTPYKTYpPHOH @
pacibuIeHHOii nouBe (MO Pe3yabTaTaM ONBITOB B COCy[ax)

Konuue-
K -
Vpomait a60TB0 o
8€PeH | ygxuHml
@
o Q
S5 | =
Racronnn | Choamm |2[2 | E] | = p
HEEHETEIE
pEl2s| 2| 8| 5| E
5° §i¢_>. E ) ) §
Pacnosinen-
flpoBas Hag . .| 9| 9| 84| 1.8] 9.9] 0.4] 100 100
NmeHANa CrpyxTyp-
paa . . |11]11{152] 40]11.5| 0.6} 222.2| 1175
Paconiien-
Panc aposoi C;Ilf;ﬂm);p: 68 71— 1.1} 7.0] 14| 100 100
{ Haa . .|80| 7|—| 3.6| 8.0 2.3| 360.0| 127.2
1 Pacosuien-
Topox Han . .|12| 7126]| 6.2]19.2| 2.6 100 100
l CrpyKryp-
Has . .|16] 7|40 9.0]19.8] 3.2 145.0| 109.6
. Pacornen-
Benuit Jio- “maa . . |10 7]12]| 5.0|11.4| 6.4| 100 100
nBH CrpyKTyp-
L Hag . .|14| 7|32(16.0|26.4|15.4| 3200 224.7




CKOJIBKO RaHHHX (Ta6x.1) m3 o6mmpHEX MaTepmanoB Boxbpuu
(1896).

B ommrax Boasmm Gpanach cyraunmcras mouBa. Ilocie
BHICYMIABAHAA [O BO3AYIIHO-CYXOT0 COCTOSHNA IOYBEHHHH
oOpaser menmics Ha fABe wacta. OpHa yacTh pacTUpajiach
B OHUJIb 7 IpOCemBaiach yepesd curo ¢ orsepermama 0.25 mm,
Jpyras 4acTh mpomyckaiach yepes cuta 0.5 m 4 mm. Or6mpa-
amch arperatsl pasmepom ot 0.5 o 4 MM m HaGwWBaIHCh B CO-
cyasi. B mepBom cayuae mouBa HA3HBAJach PacHBLIEHHOI,
BO BTOPOM — CTPYKTypHO#. OnEIT CTaBUICA B OOKKHOBEHHEIX
IBETOYHHX TrOPIIKAX; 0YBa yHROOpsAKach pacTepTHIM B IOPO-
NIOK KOHCKWM HABO30OM ¥ MEHEDAJbHHME YAO0OpeHHMAMH.
Baamuocte Bo Bcex cayuasx Gruia pasua 50% or momHOM
BJIATOEMKOCTH, PacCYdMTAHHOW Ha pacTepryio mousy. Ilomms
NpOW3BOJUWICH CBEPXY.

B mocumemyiomee BpeMa wm3yueHEe BIUAHUS pPa3MepOB
TMOYBEHHKIX AarperatoB Ha (uU3myecKHme YCJIOBAA B MOYRe
OPOJI0JKAJOCh pasHHMHA HmcciefoBareiaamu. B raba. 2 mpm-
BojsiTcs fAauuke, noiydenusie A. I'. Ioaperko (1924) B na-
60paTOPHHIX YCIOBHAX.

Boapmue mccief0BaHAA IO BEACHEHUIO POJNH Pa3IHYHBIX
arperaroB B ypo:;kae CeJIbCKOX03AMCTBEHHAX PAaCTeHH NPOA3-

Tabanmma 2

Bopuo-usnueckne cBOiiCTBa MOYBBI B 3aBHCUMOCTH OT Pa3MepoB
arperaToB (N04Ba — MOA3OIHCTAA CY[IMHHCTAA)

KanmmiApHas H:; ,;1 “,f‘o‘{,%‘;? " | Cropocts
HOPO3HOCTh ! HOCTB, %, Kanmua- I/I B
4 JIAPHOTO crapse
PasMephl arperaToB ~| mogusTHsA, | MOCTh, MM
MM B uac
a6e. % a6e. °% B CYTHHU
Menpme 0.5 MM . . .| 448 | 92.0 2.7 8.0 117.5 1.58
05—10mm . . . . .| 255 | 51.0 | 245 | 49.0 20.0 1.26
1.0—20 » . . . . .| 254 | 46,0 29.6 | 54.0 9.0 1.15
20—30 » . ... .| 245 | 41.0| 351 | 59.0 6.0 0.96
3.0—50 » . ... .| 239 370 | 387 | 63.0 2.5 0.6

1 B mnacroxme# paGore BCTPEYAIOTCA [(BA TEPMUHA — (IOPO3-
HOCTBY H «HOOPHMCTOCTH» — [AJIA BHIDAKEHAA ONHOTO H TOrO jKe CBOM-
CTBA MO0YB H OOYBEHHHIX KOMKOB. TepMHH «IOPO3HOCTBY NpUMe-
HAETCA B CTapHX paborax, «HOPHCTOCTHY — B COBPEMEHHHIX pafoTax.
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sex B. B. Hsacumkos (1927, 1928). B 1abx. 3 mpmBopgaTcsa
mapanie B. B. KsacumroBa, moiayueHHbie B Ge3TOHHBIX
cocynax, BMemalomux 10 Kr oOHKHOBEHHOTO CYTJINHECTOTO
geproseMa (omsITHOE moiae CaMapCcKOTO CelbCKOXO3ANCTBEH-
moro mucTuTyTa). COCyns HANONHSIWCH arperaTaMu, OTCesH-
HEIMHA W3 CeMHAJIaTujieTHe#l samekum. BaakHocTs mpu 3a-
KJafKe OOEITOB (COCY/[H 3apHBANHUCh B MOYBY, HOYBA B COCY-
max GHJIa B YpPOBeHb C eCTeCTBEHHOM I0uYBOii) cocraBiaia
60% or MOJHOH BIArOeMKOCTH, COCYJBl HC IIOJHBAJIUChH,
ACIOJb30BAINCH TOJBKO IPHPOJHEE OCATKH.

Ta6bammma 3

Bamsanpe cTPYKTYphI MOYBBI Ha ypomkaii mpoca
B NOJeBbIX ycaoBHax. Oneit 1924 r.

BapuaHT onkuiTa

CpenHnii Bec
Cpenunii Bec
KOpHeil, r
O6muit ypo-
, P
KoaituecTBo
3epHa OT
o0iuero ypo-
Wad, Y
pauuoOHHRNH
Koo pUIUeHT

9UCTOro 3sep-
COJIOMBI 1

HanaeMHBIA
ypokai, r
Cpenaniit Bec
Ha, I
MAKUHEL, P
Tpancnu-

Ha

60%, arperatoB ot 0
mo 1 mm + 40%, or
2pm03 MM ... .| 140 | 501 899| 2.27 | 16.27| 30.78| 352

307, arperatos ot 0
o 1 MM 4 709, o1 2
mo3mMM .. ...| 184 | 7.50] 10.90| 2.79 | 21.19| 35.22| 305

150y arperatoB or 0
o 1 MM + 85, ot 2

mo3MM . ... .| 214 935(1205]| 3.18 | 2458 38.63| 298
1009/, arperaroB ot 2

mo3mMM . . . . .| 30.23| 14.65| 1557 | 4.09 | 34.32| 42.36| 265
1007, arperaroB oT 5

mo 7MM . . . . .| 2550 11.86| 13.64| 3.78 | 22.29| 40.50| 277

IIpamenu amme. B Tabn. 3 m 4 sHak 0— YCa0BHOE 00081iaseHue, mon
HUM cjaelyeT NOHUMAaTh CaMhbleé MEJIKHE arperartsl.

3 pammsix Tabia. 3 BEAHO, YTO HAWBHCIIE ypomail
mpoca HaGIIOJalCcsa Ha arperarax pasmepoM or 2 IO 3 MM.
IIpuGasnenne neuTm @ arperaToB Ko { MM yMeHBIDIAAO Yypo-
skaill. Amasormusbie [aHHbIe HOJyueHH apTopoM B 1926 m
1927 rr.

| B. B. KpacHHKOBEIM IOAMEYeHO, UTO KOHIEHTPAIEA
BIEKTPOJUTOB W OCMOTWYECKOE [aBjieHMe IOYBeHHOIO pac- .
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TBOpa TECHO CBS3aHB C Pa3MePOM arperaToB, KaK 5TO BHJHO
n3 tabia.4.

Tlousennse 00pasmil, COCTABJEHHHE W3 ArperatoB pas-
mMepoM oT 2 fo 1 MM, Jaagm HawGOJBIIYI0 KOHIEHTPALMIO
OYBEHHOTO pAacTBOpa ¥ IOKasaidm HanboJabllee OCMOTH-
YecKoe AaBleHIe.

Tabamma 4

Bianauaue CTPYKTYPHI NMOYBHI HA KOHZEHTPAUHIO IEKTPOINTOB
H OCMOTHYECKOe JaBjeHue MOYBEHHOro pacTBopa

R -
on, ¥ o 1% nowmertioro | Oouomeckos tntene
PasMepnr
arperaroB
3—2 MM 3.1 134.8 1.4 140
2—1 » .. 3.7 160.9 1.5 150
1—05 » . . 3.5 152.2 1.5 150
0.25-0» . 2.7 117.4 1.2 120
3.0—0 » 2.3 100 1.0 100

B nocnemyiomee BpemMs arpoHoMmuecKas @ B 0COGeH-
HOCTH arpoduamdecKas OIeHKA pa3IHYHEIX 1O pasMcpaMm
arperaTroB IpoW3BoJWIachk PsAAOM aBTopoB. Ha pme. 1 moxa-
3aHa 3aBHCHAMOCTh KAaOWJIJIAPHOTO HOJHATHA BOJH OT pasMepa
moyBeHHHX arperaroB, ycrtaHoBieHHaa C. W. [loaroBriM
(1949) B mabopaTopHHX yCIOBUAX.

Ha puc. 1 BunnO, uto arperatsl pasmepom oT 2 Ao 1 MM
OOJHAJNY BORY IO CPAaBHCHUIO C IPYTEME arperataMu Ha MeHb-
myio Beicoty. Maso or uux orimyaorcsa arperats 5o 10 mwm,
HO Pe3Ko OTIAUYaloTCHd OHIeBaThe yactumsl MeHsmme (.25 M.
Ha pme. 2 mpusemeEH faHHHe TOro jxe aBropa. CpaBHE-
BaeTcsA WcOapeHWe y ABYX o0pasuoB aJIOBHAJIBHON CYTJIH-
HHCTOI IIOYBHI, B3ATHX ¥3 BEPHUCTOW mONMBL pP. MOCKBHI.
Onuu o6pasern (I) ucrept B HOPOIIOK, BTOPOM TOKE HCTEPT,
HO cBepXy Ha Hero HACHIOAH CTPYKTYPHHA CJOH TOJIHA-
soii 3 cm. Hapm o6pasmamm cosmaBaicsa ciaaGeii Betep,
2 m/cexk.
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W3 pmc. 2 cuemyer, uT0 mOYBA, OPHKPHTAS arperaTamu,
mcuapsgeT BOAH 3HAYUTENBHO MEHBIIE TOHW, y KOTOPOH Io-
BepxHocTh pacmsuieHa. Ha pme. 3_mokasamo pacmpepereHme
BJIQKHOCTH 0O IIy0mHe y YKasaHHHX Ha pumc.2 o0pasuos
IIocJjie ONKEITA.

Kax Bwano w3 pme. 3, pacupefelieHne BIaKHOCTA IIO
ray6use y AByXx o0pasmoB HOYBH pe3Ko pasamunoe. DBec-

00 CTPYKTYpPHAsi IOYBa, OpH-

KPHITag CBepXy ClOeM ar-

I peratoB ToOXmMEHOE 3 cCM,
3HAYATEIHHO YKOHOMHAT BJIa-

Iy IO CpaBHeHHIO C IOYBOH,

7 IOBEPXHOCTh KOTOPO# pac-
mBIeHA. 9TH  Pes3yJbTaThl
IONHOCTBIO COBHAJAT C
Habmogermamn  M3mamib-
ckoro. Ilo ero pamHEM,
cpasy ke mocie JOMKIA B
IaXOTHOM CJI0€ BJAKHOCTD
Oba Ha  pacHBUICHHOMR
i noyse 7.13%, Ha Takoil e
Xy, CTPYKTYpHOI mo4yBe —

10.62%. Coycra cyTKm Ha
ymwiotaennoit —12.75%, na

N
(23
T

r

S
T

Boicoma noduamus  6oder, cm

8

cTpykrypuoit — 18.41%.
07 v s e Coycrta Tpoe CyTOK Ha ym-
Pasmeps) novbennsix azpezamob JorHeHHOHA — 9.25% (mpm-

MepHO OfHA TPCTh HcHapH-
Pre. 1. 3aBmcuMocTh Kammisip- Jack), Ha CTPYKTYypHOH —

HOr0 MOOJHATHA BOJLI OT pasmMepa 18.55% (OCTaHaCB 663 n3-

MDOYBEHHEBIX arperaTos. B
1 —or 10 mo 7 MM, 2 — 7—5 MM, 3 — MeHeHHﬂ)' Apyrom ciy-
53 1MM6 54 — 8—=2 LéM, 5 E 2—1 MM, Jyae IOpm BbIOAJeHHH OCal-
6 —1—0.5mMmM, X —05—0 25 MM, §—
0.25—0 1 MM, 9 — Mennine 0 {1 MM Bpe- KOB  cpasy Ha6.111011a.11acr>

MA HaMMJIAPHOTO IONHATHA BOObl [ — B -
152 waca; II — 94 waca, III — 48 wua- JIil?RHOCTb Ha OYHHOTHeH
cos HOit mouse 12.3%, na prx-

Joit — 16.4%. Uepes Tpoe
CYTOK Ha YINIOTHEHHOH — 7.2% (mcmapmimack mOYTH TOJIO-
BEHA), Ha prxjoil — 18.9% (mamenmmacek Maio).

A. N. Ryprenep (Kypremep m Pomanosa, 1935), may-
YaBUIWI 3aBECEMOCTh HCOAPEHHA OGeCCTPYKTYpPHOH IIOWBOI
O IO%BOH, IOKPHITOX arperaTaMu pas3jmuHOrO CTPOEHHA,
OpuIIes K BHBOJY, 9TO YMEHbIICHHE HCIIapeHns BOJL IO9BOI

12



BABUCHUT OT WBMIECKOTO CTPOEGHHUS arperartoB CTPYKTYPHOTO
CJI0S1 U TOJINAHKI caMoro ciaos (pmc. 4).

A. 1. Hyprenep maer ypasHeHme V=—,a7+b, rge a —

KoadppuueHT AEPPy3nm mapoB BOAH, A —- TOJMTHA CTPYK-
TYPHOU MOKPHIIKH, b — KOHCTaHTA 9KOHOMEM Ha HCIapeHHe,
BaBHCAmMAA OT pasMepoB arperaToB #u HOX HOPO3HOCTH,
V —oTHOmeHNe ncmapeHHA K WCOAPEHHI0 €O CBOGOJHOM

Bnaxcroems, 6 % om beca obpasug
10 20 30 40

0 \%\ T T T

§ 40 ~ -~ \
Z30 \
‘g Ev 4t \’5
820 < i

2 3 |
3 > |
g = I
£ 8t 17 *2

1 1 1 1
0 100 200 300 400 )

Yacor

Pac. 2. Xopx wmcmapermA Biaru
npu BeTpe 2 M/CeK. Ha auio-
BUAJILHOH CYTRAUCTO} IOYBe ¢
8epHEHCTOH HOHMEL p. MOCKBEIL

1 — pacnbJIeHHaA JIoYBa, 2 — Mog-

Prc. 3. Pacnpegenerme Blia:-

HOCTH IO TiyOmHe B aJUIIOBH-

aJbHOH CYIVIRHACTOH NOYBE MO-

cjie AJIATeIBAOI0 HCHAPeHAA NpPH
BeTpe 2 M/CeK.

Ba, CBEPXY Ha 3 CM MeJIKOKOMEHO- 1 — paclibUIeHHaf I0dYBa TIOCJe HC-
Batas napeHua B TevyeHue 356 dac.; 2 —
mo4YBa, Ha TAYOMHY 3 CM CTPYKTYD-
Had, TOCieé JCIAapeHusA B TeYeHue
444 dacos.

BOAHOI moBepxHocTH. Brirogs Kypremepa moaTBep:KmaoTCsa
m pesyabraramu B. JI. Muxaiimora (cm.: Proxos, 1949).
B rta6a. 5 mpusopsArcs HmaEHEBeE @O WCHapeHmI0 BOAH OpPH
pasnumYHOM CJIOKeHHH BepXHero ciaos mousn. Habmomenma
BeJIACh B COCyHax-mCHapHUTEdAX AuaMmeTpoM 36 cM m BEICOTOIR
100 cm. ITouBa Gpasmach B HeHAPYIIEHHOM COCTOSIHAM, a BEpPX-
aue caom 5, 10 m 15 cM BaMeHANHCH OTCETHHHMHA arperaTamMn
U3 CYIAMHHECTOFO ceposema.

Hax moxassBaer tTaGi. 5, mcumapeHme BOAL MOYBOH 3aBH-
CAT KaK OT BeJIMYWHHE! arperatoB (CaMoe MaJioe KOJHIECTBO

13



HMCIAPWBLICHACS BOMH JAIOT arperatsl or 2 /o 3 MM, camoe
Gonbmoe — arperatsl or 10 mo 15 MM), TaK W OT TOJI[AHH
arperatHoro ciaos. UYeM MolfHee arperaTHH# CJOH, TeM
MeHBIIe DOJ HUM BOJB HCIApsAeT IOYBa.
MunxaiiIoBHM HOJYYeHH TAKKe HAHHHE O BaBACEMOCTH
AcoapeHAs BOAB HOYBOM OT 3amblieHmA arperatoB. Hampm-
v Mep: eCTeCTBEHHAS HOYBA HCIAPHIA
80 1 da 15 pueit 3000 r, mokpsTas
2 arperataMut OT 2 JO0 3 MM —
2350 r, mOKpHTasA cMechbi0 arpera-
ToB oT 2 5o 3 MM (70%) m menbme
0.25 (30%) — 2850 r, mokpmiTas
arperatamz ot 10 mo 15 MM —
2600 r m DOKpHEITAS CMechIO arpera-
roB ot 10 mo 15 mm (70%) m MenpmIe
0.25 MM (30%) mcmapmma 3400 r.
9TH [JaHHBIE MOKA3HBAIOT, YTO
npubasnenne 30% OEIW yike PE3KO
H3MeHAeT KOJWYEeCTBO MCHOAPSI0-
meica BOMHL.
CTpyKTypHOE €TpPOEHHE BIHAET
I Ha BOJONPOHUIIAEMOCTh IOYBHI,

1

60

A\

Sl

70 20

Puc. 4. 3aBECEMOCTH WC-
mapesEdAs  OT  TOJIMEHE
CTPYKTYPHOIO CJIOA.

I — ToNWIMHA CTPYKTYPHOTO
CNOA; v — OTHOLIEHME HCIa-
peHusa C MOYBBEI K MCNapEeHUIO
co cBoOOIHOM BOMHON NoBEpX-
"HOCTH, %. Ciolt 18 arperaToB
pasmepoM 1 — 2 MmM: I — moja-
30JIUCTOM CYTIIMHUCTOM IOYUBHI;
2 — IBIIEBATOr0 KBapLEBOTO
necka, CLeMEHTHPOBAHHOI'0

. B. Pesyr m H. Il Iloscos (1953)
E3y4Yaad uW3MeHeHme (UIbTPal[Am
CTPYKTYPHOH TOYBH B 3aBHCHMOCTH
or ee samsurenus. OuibTpanua Be-
gack Ha upubope Bumabamca—Cas-
BUHOBA, HU3MEHEHHOM Arpodunsm-

KJeAUUM BeLeCTBOM; 3 —
KPYHNHOTO IleCKa, HeCLEMEeHTHU-

MEeCKMM WHCTHTYTOM. Arpera'rbl oT
POBAHHOTO.

1 mo 2 MM mokasanm pacxof uib-
Tpauum yepes MmOBepXHOCTh B 1 cm?
opu Hamope 20 Mm Bogsuoro croaba — 162.0 cm3, Te ke
arperatsl ¢ mpubasienumem 3.6% merm — 96.0 cM3, ¢ mpm-
6aBrenmem 9.2% memm — 60.0 cm®, ¢ npumbaBieHmeM
211% — 16.6 cm3, ¢ opuGaBmenmem 50.7% ubLIE —
0.6 cM3, BakoHenm NEIbP NOKazala pacxof (QUIbTPANAM
0.084 cm®. Kax Bupguno m3 sTHX JAHHHIX, CKOPOCTh (EILTPA-
nua npm npmbasienwm ® arperatram 50% meim  yoada
¢ 162.0 o 0.6, 1. e. ymenbmumaack B 270 pas.

Takmm o6pasoM, pasMep NOYBEHHHIX AarperaToB MMeeT
BaJKHOEe arpoEOMHYecKoe 3HaueHme. Eciam mousa ciosKkeHa
O3 arperaTop, OJHWBKHUX K OelieBaTHM (MeHbme 0.25 Mm), TO
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OHA I0XO0 MCHOJb3yeT BHIafalomue BeCHOH 1 JeToM OCafKH,
TAK KaK BOJONPOHHUIAEMOCTb €e Maja, W IOTOMY GONBIIMH-
CTBO BOMH CTEKaeT ¢ HOBepPXHOcTH. Takas H0oYBa HeIPEePHBHO
mCHapsAeT BOAY W BHCHXaeT Ha 0oJpmyl0 TIyOWHY; OHA
o0nuHOo OniBaer Gosiee IUIOTHOM, st oOpaGoTKEm ee, Kak
moxasan® msBectHsie onbith Ilyxmepa, IllaxGasmana, Bmis-
samca, Kaumnackoro = Ap., Tpebyerca Goablie ycuiami, a cle-
JoBaredbHO, m OQJbme pacxopyercs ropiouero. Temiompo-
BONHOCTh TAKOH IIOYBH TAaK/Ke BeJmKa, HOITOMY KoJueba-

Tabamma 5

Hcnaperme Bopsl (r) 8a 15 cyTok W3 MOYBHI HpPH. PasiIAIHOM
Cll03KeHNH BepxHero cjios

MOMHOCTL arperaTHoro CJjos

PasMephl arperaToB
5 cM 10 cm 15 cm
Menpme 025 Mm. . . . . . . . .. 4250 3350 2750
2— 3 MM . .. L s e e e e 2850 2250 1600
10—15 » . . . . . . ... .. .. 4350 2350 2000

HOA TeMOepaTypH MeXAy [AHeM H HOYBI0, B 0CO0GHHOCTH
B jKapkoe BpeMms, OnBaloT sHayurtenbusimu. [lourn Bce mopw
TaKoli mOYBH 0OHYHO 06JaA0T KANWIISPHEMA CBONCTBAMHA
m, OyAyudm 3amOJHEHHl BOKOH, y)Ke MaJlo COEepsKaT BO3HyXa,
a cJefloBaTeJbHO, KHCIOPOZa. MmurpoOmosormyecKme Ipo-
IecCH B TAaKO#f moYBe, eCIW OHA BiaKHAsA, HOCAT aHAIPOOHKIA
XapakTep, B MOYBe HAYMHAIOT HAPACTATh BOCCTAHOBHUTEJbHEIE
mpollecchl, W OHA HAKAaIUIMBAeT, KaK HTO IOKA3aHO BHIIeE,
MeHbllle mmmm fas pacreHmid. Ilosromy maGoparTopHme #
IOJieBEIe OOBITHL ¢ pacTeHHMAMH, a TaKXe HaOmiofeHumst (m-
3MYECKHX CBOMCTB IOYBH CBHUJIETENBLCTBYIOT, 4TO HaumbGolsiee
0IaronpUATHHMYE JJIsI POCTA W PASBUTUA PACTEHUA SABIAAIOTCS
pasmepsl arperaroB oT 2 0 3 MM m Gamakme K HaM (1—2
7 3—5 Mm). B BHCOKROIIOZOPOZHEIX TEIMHHKHX IOYBAX
TaKkUe arperaThl IpeoGaafaoT HaJ BCEMH JPYTAMH, KaK 3TO
BOJHO ©3 JAHHKIX, HDOJY4YeHHHX Ha IEJIWHHOM 3aMOBEJHOM
yuacTKe OOHIKHOBEHHOI'O TJIHHECTOrO depHo3eMa Hamenmoit

15



v

cTend OKCHePEMEHTAJIbHO-ONBITHOrO XozaiictBa WacrmryTa
semiesiennsa mM. B. B. [lokyqaesa I[UIL:

Pasmep ¢pakmmit HommuectBo ¢parmmit, %
Boabmie 10 MM . . . . . . . . . 0.5
10—5mm . . . ... ... ... 40
5—3 » . .. . . .. ... .. 173
3—2 » . ... ... ... . 365
2—1 » ... . ... .. .. 180
1—0.5» . . .. ... .. ... 103
05—0.25» . . .. ... .. ... 1186
Mesbme 0.25 mm . . . . . . . .. 1.8

W3 srux JaHHHIX BHAHO, 4TO Qparmmu pazmepoMm OT 5 O
1 MM cocraBasior Gomee 70% Bceidl crpyrrypm. Ciuemyer
TaK:Ke B06aBUTh, YTO STH PPAKIUA MMEOT BAIKHOE 3HAUCHUE
U B COXPaHEHHHU caMoii IIOYBH, T. €. B 60pb0e IPOTHB ABIEHIA
BOZHOW W BeTpoBoOil sposuu. B cyxmx yciaoBmsax mousa mof-
BepraeTcs pasBenBaHUIO, B Gojiee BIAKHHIX — PA3MEIBAHUIO.
H. A. Coxonor mokasan 3aBHCEMOCTH MEXKAY pasMepamm
IepeHOCHMBIX BeTPOM MECYNHOK H CKopocThio Berpa. [lecumnkm
pmamerpom 0.25 MM HauWHAOT HEPEHOCHTHCS IPY CKOPOCTH
Berpa 4.5—6.7 m-cex., or 0.25 mo 0.5 MM — mpm cKopocTm
Berpa 6.7—8.4 wM/cer., 0.5—1 MM — mpm CKOpPOCTH BeTpa
8.4—11.4 m/cek., 1.0—1.5 MM — mpu cKopocTH Berpa
11.4—13 wm/cex. Ilousemnme arperarsl Jierde IECYMHOK
COOTBETCTBEHHHX pa3MEpPOB — CHOC BEPXHHX CJIOEB IOYBHI
HaydHAET NPONCXONNTh OPH CKOPOCTH BETPa y MOBEPXHOCTH
BeMIH O M/CeK. (1eMy COOTBEeTCTBYeT MOKasaHHe Quiorepa
12 m/cex.). Ilpm aroit ckopocTm BeTpa MmOYBEHHEIE YACTHIH
OTPHIBAIOTCA OT HOBCPXHOCTH HOYBH I HOTHAMAIOTCA B BO3IYX.
OcoberHO mOABE PIKEHB PA3PYIICHNIO BETPOM 0eCCTPYKTYpHEE
nousnl, HauGosee wacTo OhUIeBHe Oypm HAGIIOHAOTCA Ha
Yxpaunne, na [ony m ma HyGaum, rie oHm HOCAT HasBaHme
«9epHHX Oypb», TAK KAK IOPH 9TOM BHIYBAIOTCA TEMHEE
rymycoBsie yactansl yepHosema. [Iunesre Oypn 3aXxBaTHBAIOT
TEPPHUTOPHIO cpefHeasnaTckux pecuybank, 3anaguoi Cabupu,
Bypsar-Mouroanm, Kasaxcrara. Ilpm orcyrcrBmm crerosoro
TMOKpOBa ObLIEeBHE OypE OPOMCXOJAT W BEMOI, IPU CHIBHOM
mopose. Ilousa, cocrosmas ms arperaToB ¢ mpeobiajaHmeM
pasmepo 2—3 MM, Ooabmell YacTh0 TapaHTUpPOBAaHA OT
pasBenBaHUA,
YAmanmormunoe paspylleHEe MOYBHl COBEPUIAETCS H CTe-
Kalomeil ¢ mOBepXHOCTH HOYBH Bomoi. lIpu ckopocru cre-
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Kalomeil BOAH 5 ¢cM/ceK. 4aCTHUHN X arperaThl IMOYBH MEHBIIe
0.25 MM B3MyYmBAIOTCA B IOTOKe H YHOCATCS B JIOUAHEI
u mnuswmHH. Ilousa o6eqHseTcs NEHHHIME KOJJIOWTHKIMY
JacTHOAME — ONHON U3 OCHOB ee miomoponumsi. Ecam mousa
CTPYKTYypHas W B Heil mpeo0JafaloT BOJAONPOYHBIE arperaThl
or 2 Ao 3 MM u GIHM3KEe K HAM, TO Pa3MEIBAEMOCTH HOYBH
pe3ko ymeHbimaercs.'

MeTofmka onpefeseHHsA pasMepoOB IOYBEHHHIX arpera-
TOB mpocta. B mose momaroil miau mouseHHHM OypoM ¢ 60Jb-
mnM npuamerpom (Goabme 100 mMm) Gepercs mouBeHHHIN 006-
pasen ¢ ;kciaaeMoi TayGdusi, Becom okKoxmo 1.5 kr. Ecam ner
YBEPEHHOCTH B OFHOPOJAHOCTH MOYBH, TO OeperTcs CpelHHI
obpasemn, OGHYHO C YeTHIPeX YIJIOB W W3 CEepPefHHHE yd4acTKa,
HoJJIeKammero usydenuo. B cymme npoOul u3 5 TOUEK JOIKHBL
cocraButh Te ke 1.5 Kr. Baareie o6Gpasusl paccemamTcsa
Ha Jgucre OyMmaru, TIaTeNbHO NEePeMENIMBAOTCA W BHICYIIN-
BaloTcs Ha Bo3Ayxe. Ilamee oOpasusl (MEAMBUAYaIbHHHA HIX
CMEIIAHHHI) NOPOMYCKAITCH Yepe3 Ha0Op CHT ¢ HHAMETPOM
orsepermit 10, 7, 5, 3, 2, 1, 0.5, 0.25 mm. OcraTkm Ha KaxgoM
CHTe B3BEMIMBAIOTCA M BHIPAyKAIOTCA B MPOIEHTAX OT HEPBO-
HagaabHOro obmero Beca. [louBa, mpomenmas wepes cmTo
¢ orBepcruamm (.25 MM, W COOTBEeTCTBYIOIAsA HHUIb TaKiKe
B3BEIIMBAIOTCA W BHPA)KAOTCA B IPOIEHTaX K o0meldr Ha-
BeCKe.

BononpouHocTh HOYBEHHOIl CTPYKTYPHI H METOHbI ee
omnpefeieHAA

Pasmepsl DOYBEHHHIX arperaToB TOJBKO B TOM CcIyyae
ABIAIOTCA IIOKA3aTedsIMA TOTO WIM HHOTO (U3TIECKOTO
pe)KEMa B IIOYBe, KOTJA arperaTil BOJOYCTOMYHBH, T. €.
COOCOOHH! IIPOTHBOCTOATh Pa3pyMAlOIeMy AeHCTBHIO BOMH:
He PacIIHBaThCA B Bofie B OecPopmernyio Maccy. B. P. Baab-
AMC 9TO CBONCTBO IOYBEHHKX ArPEraToB HA3HIBAJ IPOYHOCTHIO,

1 3ro mpaBmibHO B 00meM Bmfe. B OTHeNBHHX CIy4asdXx B CMHI-
THX CO CKJIOHOB IO4YBax MH oOHapysxkumBaeM HpeoGiaflaHie KPYIHHIX
arperaros. [le;io B TOM, 4TO €CJIH I0YBA PHIXJIOCTPYKTYDPHAA, TO CBA3H
MesQy arperatamm ociabesaer TeM Gosbme, YeM KpyIHee arperaTs,
H CONPOTHBJieHHe IOYBH IOTOKY BOAH Dajgaer. Bosee KpymHEe arpe-
TaTHl Jierde OTAEIAIOTCA OT 00meil MaceH MOYBH M KATATCA HO YKJOHY
BHH3.
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B OTIEYME OT CBASHOCTM, KOTOpas XapaKTepuayeT COINPOTHB-
JeHWe KOMKa pasfaBiuBaHmi0. B ¢m3mke m B yuenmm o co-
OpPOTHBICHUM MATEPUAJIOB MOK MNPOYHOCTHI0 IIOHAMAETCA
mMeHHO TO, uro B. P. BuiabsMc HasnBaeT CBA3HOCTBHIO.
Idra BejmuymHA XapPaKTEPH3YeTCH CONPOTUBJIEHHeM pa3pHBY,
CIRATUIO, KPYYeHUI0 I W3MepsAeTcs B Kmiorpammax Ha 1 cm2.
B Hacrosmee BpeMsa [iA XapaKTEePUCTHKA YCTOHYMBOCTH
DOYBEHHHX arperatoB B BOJie IPWMEHSETCA TePMHUH «BOJO-
IPOYHOCTEY. BOXOMPOYHOCTH OmpeJeNsieTcss OTHOCHTeIbHO.
B ompepemenusix, craHmapTHHIX IS KayKIOTO MeTOHa yCJIO-
BUAX ONpefieligeTcsi OPOUEHTHOE COJep/KaHme BOJOIPOYHBIX
arperaTroB Op¥W HOTPY:{eHWE OYBEHHOM HPOOGH B BOLY W He-
KOTOPOM ee IPOCeMBAHME Ha CHTaX B Boje. B macrosmee
BpeMA PasinyaioT BOKOMPOYHOCTh MCTHHHYIO, HIH 6e3yciaoB-
Bylo (mo M. X. Ilurymesckomy, 1925, 1936), m xomxuyI0
(mo A. ©. Twauny, 1928).

Ilousennne arperath o06Iagal0T WCTHHHOR BOHONPOY-
HOCTBIO, eCJIZ OHU B BO3JYINHO-CyXOM COCTOSHIY NpH OHICTPOM
OOTPY/KeHAN B BOAY He TepAlT GOpMy M He paspymIaloTCs
mo pasmepoB menbmie 0.25 MM. Arperatsl, He 00Jafaiom(me
HCTHHHOW BOJOOPOYHOCTBIO, MOTYT 00JafaTh YCIOBHOM
BOJIOIPOYHOCTHIO, €CIM OHU He PaspymIaloTcs B Boje, 6yAydnd
KAaOWLIAPHO CMOYEHHKIMH Iiepe]] MOTPYKeHHeM B BOAY.

YcaoBHass BOJNOOPOYHOCTH OJHUX W TeX e arperaros
Bcerfia BHINe mcTWHHOW. B KauectBe mpmmepa mpmsopmmrcA

Tabanmma 6

Conep:xanme arperatos Goasme 0.25 MM (B 9,
K BO3[JyIIHO-CYXOii HaBecKke) NpH YCIOBHOH M WCTHHHOI
BOJIONPOYHOCTH CTPYKTYPbI

O6HKHOBEHHEI JHepHOBO-IO80~
CYTJIMHUCTRIN JINCTafA MoYBa
gepHO3eM (Muuy- (JIeHUMHrpancKag
PHMHCK) 06JaacTh)
ITpu GricTpoM morpysxeHun o6pasma
BBOTY « « o o o ¢ o o o o o » 46.7 37.7
Ilpu morpymxenum B BOAY Kammi-
JIAPHO-HACHIIIEHHLIX BOLOIO arpe-
raToB (yC/IOBHAs BOXOIPOYHOCTB) 70.4 60.8

18




olpefieJieHe BOJONPOYHOCTA B ABYX MOYBAaX — OGHKHOBEH-
HOM depHO3eMe W JepPHOBO-IOA30dmCcTOX mouse (rabia. 6).

Ilpm onpeneneHm:m BOAONPOYHOCTH MOYBEHHHX arpe-
raToB NPHUMEHSIOTCS Pa3jm4HEE METO[H, IpHYeM OHH Ha-
CTOJIBKO PasHo00pas3HbL, 4TO
X MO}{HO pasbmTh Ha rpyn-
nu. Ilepsylo rpymmy co-
CTABJAIOT TaK Ha3HBaeMEE
KOCBeHHHE MeTORH. Bmep-

7

Prc. 5. Cxema npr6opa Pmc. 6. Cxema KameabHO-
®aneeBa—Buriabsamca ro npuGopa J.TI'. Buuen-
IJIA ONpefesieHns BO- CKOTO.

HOIPOYHOCTA IMOYBEH-
HOH CTPYKTYPHL.

BHE TAKOW MeTOR ompefeleHHA BOJOOPOYHOCTH arpe-
raros 0wt npemioxen Dapmeessim m Bmabsamcom. CymHocTh
€r0 3aKI0YAeTCS B TOM, YTO OTCeSHHEE BO3TYNIHO-CyXHe
arperaTsl #3 IIOYBEHHOro o0pasma OOMemAIOTCH B CTe-
KIAHHYI0 TPYOKY HAuamerpoM okojo 4 cm. CHE3Y m cBepxy
TpyOKa BaKpHBaeTcs mpoOKamu, yeped KOTOPHE IpomyIeHa
TpyGouka gmameTpom 7—8 Mm. Bepxusasa m HmuHAA TPYyOKH
u3orEyTH. BepxHasa tpyOra CuyMET A CTOKA BOXH, HIDHK-
HAA — JJIA Hojauxd Boanl. Bojga mogaercst mof HeGOJIbIIAM II0-
crosaHHEEM HanopoM. CKOPOCTh NPOTeKaHWA BORHL Uepes o0pa-
3el (cM® B 1 cex. mam MEH.) IO Mepe Pa3MEIBaHUA NOYBEHHBIX
arperaToB Bce YMeHBIIaeTCA W YMeHLOIAGTCA W, HaKOHeI[, J0-
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CTATaeT HEKOTOPOH NOCTOSIHHONW BeJNWYHHEI, 4TO W CIHYKAT
KOHIOM aHaims3a. MeTon faer OTHOCHTeNbHEE INPeACTaBJIC-
HEA O BORONPOYHOCTU TOH WM WHOR MOYBH W IO3BOJIAET
cpaBHEBaTH MEKAY cO00M BOXOMPOYHOCTE PAas3HEX mous. Ha
pac. 5 umsobparkeHa cxema 3rtoro mpmbopa.

H umeny KOCBEHHBIX METOHOB OTHOCHTCA W METO IIpog.
. I'. Burenckoro. IIpm aToM MeTOfAe CyKIeHEE O BOXOIPOU-
HOCTZ arperaToB IPOW3BOJUTCS IIyTeM CPaBHEHUsA YHCIA Ka-
OeJb, MAJaloINAX K3 CTAHJAPTHON NHMETKE C YCTAHOBJIEH-
HOI BHICOTHI Ha arperar ompefelJeHHOr0 pasMepa W pas3MEl-
Balomux ero. dua KamEoro mouBenHoro o0pasia BHBOJUTCA
cpenasia us o0 arperatos. Ha puc. 6 mpmBopmrca msobpa-
/KeHme KameabHOro npmbopa Bmmenckoro.!

OCmumM HemoCTaTKOM KOCBEHHHIX METOHOB sBJsAeTcAa TO,
4TO OHE He [alOT OpeACTAaBIeHUsA, HAa KaKme Ke KOMOYKH
pacnajaerca IIOYBa OpPH BO3JEMCTBAM BOAHI. IJTOT HEAOCTa-
TOK YCTPaHAeTCA IPH TAK Ha3hBaeMbIX CHTOBHIX MeTOJaX
arperaTHOTO aHAJIW3a, KOTOPEE MOKHO HA3BaTh M IPSMBEIMU.
CymHocTs 9THX MeETOHOB 3aKiiouaeTcs B ciaefylomem. Ha-
BecKa IOYBEHHHX arperaToB OOpefeleHHHX pasMepoB WX
yame cMech arperartoB, B3SITHX U3 cpefHell moseBo#l mpoOH
Ipd CyXOM pacceBe Ha arperaTHOCTh (B TOM K¢ NPOIMEHTHOM
COOTHOmEHMH, KaK W B moJeBoM oOpasie), HOMemaeTcs Ha
BepxHee CHTO KOJOHKE cAT PasHHX pasmepos (10, 7, 5, 3,
2, 1, 0.5, 0.25), maxomameiica B Boje. [lamee myTem moj-
HATHA O ONYCKAHUS B BOJie KOJOHKH CHT ONpeleleHHOe YHCIIO
pa3 mpomsBOfWTCA HpocemBaHme arperatoB B Bopme. llocie
9TOTO CcHUTAa PasbUpPalOTCA M aTPeraTsl ¢ KayKIOTO0 CHUTA CMbI-
BaloTcsI B (papdopoBHle uamIedK®, BEICYIMUBAIOTCA KO BO3-
HYIOHO-CYXOT0 COCTOAHWA U BaBemusaioTcsa. llo pasHmue
B Bece arperaToB PasHHX (paKknumii ;o KynaH®sA I Hocjie Kyna-
HEA ¥ OPOW3BOJUTCA CY:KAeHme O BogompouyHocTH. K mpAMEM
Meromam orHocaTcsa merousl I'. U, Ilasaosa, A. @. Tionnna u
H. U. CaBunosa. Merop mociefHero B HacTOSMEe BpeMs
Hambosee mupoko pacopocrpaneH B Coserckom Comosze. Ha
H3JI0}KeHAN MOAPOGHOCTE!l yKAa3aHHHIX METOJOB MBI HE OCTa-~
HaBJIMBaeMCs, TAK KaK OHU OOUCAHH 8 y4eGHOW JuTepaType.

CrpemieHme cTaHNapTUBWpPOBATh KyDaHWe DOYBEHHHX
006pa3snoB B BOAe W YBENHYHATH NPOM3BOJUTEIBHOCTH TPYHA

1 Bosee moppoGHHI pasGop STHX npnﬁospos cM.: COopHEK TpY-
JOB IO arpoHOMHYECKOH £nalme, BrO. 9, 1953.
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OpY aHaAE3aX HOPOJAWIO MHOTOYHCIEeHHHE NpuHbOpH AIA
ompefienieHns BogonpoyHocty Hous, HasoBem riaBHbe N3 HAX.
IepeuM m3 Hax sasaserca mpmGop mpodp. M. X. Ilmrynes-
ckoro. CxemaTmuecKoe wu300pasKeHHme ero IIPUBOJHTCA Ha

=

Puc. 7. Cxema npm6opa M. X. Ilurynesckoro ansA omo-
pefiesieEAs BOJONPOYHOCTH HOYBEHHOH CTPYKTYPDHL.

1 — 11a6op CUT C NOYBEHHBIMII arperaTaMmu, 2 — COCYABI HJIA
KynaHHsd o6pasuoOB NMOYBE, 3§ — BIEKTPOMOTOP C HEHHON me-
pefaveil; 4 — BaHHA JIA CIIyCKa MYTHOM BOAKI M3 COCYJIOB 2.

puc. 7. Bocemp KOJOHOK ¢ cATaM# HOXBEIIMBAIOTCA K TIe-
yaM Kopomuiciaa. Hopomsicio kauaercsa. Hauanme mpousso-
auTcd BJeKTpoMoropoM. Heckoapko wmHave MeXxaHH3EPO-
BaHO KymaHme o0pasmoB B Bofe B mpuGope Mopmepa, kak
3TO BHJHO W3 pHmc. 8.

OpurnHanbHO paspelieHa 3ajlaya aBTOMATH3ANAN Ky IaHUA
B npmbope Permenxkamnda m Meiiepa. Ha pumc. 9 nmpuBoguresa
cxema mpmb6opa. Homonka cur pacmosaraercs B nuImHEpE.
Bopma mopmaerca cHmsy m mogHmMAaeTcs OJHOBpPEMEeHHO IO I(H-
JUHADPY ¢ cHTaMu ¥ 0o caporHOM Tpy6Ke. Jloiinsa mo BepxHeit
TOUYKH cudoHa, BoJa HaumHact IO cuoHy cOpacHBaATHGA.
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ITocie copackBandsa BoJa B MUIHHAPE C CATAMYE OIATH HOXHU-
MaercA mo TpyOKe OoT BONOIpOBOJA, E TaKmM o6pasoM oOcCy-
mecTBIAETCA KyOaHWe MOYBEHHHX arperatos. B maHHOM
npubope cmra croAT Ha MecTe I MHEMO HHUX HeIpepHBHO
IpoTeKaeT BOJA.

ABromarmsanua KymaHusA paspellle-
Ha ®m B HameMm npmbope, MOjenb
KOoTOpOro mokasaHa Ha pmc. 10.
Homnonxa cur ABWKeTCs BHYTPH IH-
JAWHApPA, B KOTOPOM IOJ, MOCTOSHHHIM
Be0OJBIIAM HAOPOM LPOTEKaeT BOJA
(or BOmOLpOBOKA miawm HAmOpHON OaH-
kn). CHTa WMET TOJIBKO BepTHKAIb-
HBIJ BO3BpPATHO IOCTyDAaTeJbHHH XOf,
OCyIeCTBIAEMEH NPy mOMOIMYE KPHBO-
Ifna U 9epBsI9HONA nepemaym. Baaro-
oapA dTOMYy yCTPONCTBY OHH HOIDY-
JKA0TCA W moinMalores Ha 2 cM. Um-
CJI0 BOBBPATHO NOCTYHATEIbHHX J[BHU-
JKeHWil CHT B e[WHHIy BPeMeHH (MH-
HyTy) peryimpyeTcA OpPH IOMOIIA
peocrara. Jlyummm pe:xaMoM [JA pas-
HBIX TOYB SMABIAETCA TAKOH, mpH Ko-
TOPOM UHCJIO [BU;KEHWHA CHT Haxo-
pmres B mHTepBase or 16 mo 30 xa-
yaHuit B MuHyTy. Boma, cTexaiomas
BHI3, OPOXOJs depe3 MOUYBEHHHH 00-
pasern, pa3MEBaeT arperaTsl I CTaHO-
BATCA MyTHO#. MyTHOCTE NIPOMEIB-
HHX BOJ{ B TedeHHe aHAJW3a Me-
HSAETCA.

Honnom ananmsa cumraerca no-
Puc. 8. IIpuGop Uone- CBETBJIEHHC BOAH IO MCXOJHOIO IIOJO-
gﬁnolflﬂf; q;gcp';’éleﬂ?;? eHOA. MyTHas Bofia, BRTEKAaIOMaA U3,
‘Beﬂngﬁ crpyxrypw. ~ WAMEHADA ¢ [BIKYMAMHCA CHTaMH,

NPOTCKAeT 4eped KIOBETy ¢ IIOCKOMA-

paNlJIeTbHHIMU CTEHKAMH, IPOCBEINBAae-
MyI0 3JeKTPHYECKO# JaMIIOYKOM, KOTOpas muTaerca crabu--
NU3EPYyeMBIM TOKOM OT 3jexrtpocerd. OmpefeneHme MyT-
HOCTH BOJiBI, IpOTeKalomeil depe3 KIOBETY, MPOM3BOJUTCA
IpH TOMOMIE CCJCHOBOro ¢oTOdIeMeHTa, COLIEHEHHOTO
¢ TalJbBAaHOMETPOM.
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@oTosieMeHT pa3jesleH HA gBe PaBHBIE 9aCTH: OHA YACTh
DOKPHBAaeTCsA MIOCKOH KIOBeTOHW, IO KOTOPOH mOpoTeKaer
MyTHad BOfa OT Pa3PyUIEHHHX arperaToB IOYBHI, KPyras-—
TaKO#l ke KioBeToll ¢ umcroit BOmoi. CTpenra rasibBa-
HOMeTpa, COe[HHeHHOr0 ¢ POTO3TeMeHTOM, NIOKABHIBAET Pas-
HOCTb MYTHOCTH (CBETOHPO3PAaYHOCTU) BOJ.

A [ A

K Bodsnpobody

Puc. 9. Cxema nmpmbopa VY. Pememramnda m JI. Meitepa
INA OIpe/ieJIeHUA BOXONPOYHOCTHE MOYBEHHON CTPYKTYPEHL.

A — cocya 1aA monockaHuAa; H — mabop cur; C — cioH nna
CaUBaHNA, 3 — 3arUMH,

ABToMaTusanua KyODaHUA CUT B BOAe OPUTMHAJBHO pas-
pemresa u B npubope Bakmeesa m Ymuxesckoro. B srom mpn-
fope cuTa MEHAIOT HAKJIOH OpPH HOTPYKeHHE B BOAy, Gia-
rofapsa 4eMy, II0 MHEHHIO aBTOPOB, cHTa He salmBamTCA
paspymatomumn arperatamu. OTMEB maer 6sicTpee m ymme.!
Cxema mpubGopa mpuBomurcsa Ha puc. 11.

1 Merognka arperaTHeIX aHAJIH30B CaMOro nocjiefgero BpeMeHH,
B 0COGEHHOCTU aMepuKaHCHKasd, HOpeacrasiisger Monmbuxamam nepeqda-
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Puc. 10. IlpmGop II. B, BepmusmBRa [iA ompenejseHMf BOAO-
IIPOYHOCTE HOYBEHHOI CTPYKTYDHI.

1 — paMa mnpubupa C 3NEKTPOMOTOPOM, 2 — KOJOHKAa C CUTaMM Ha IO~
BECKe; 3 — CcoCyln IJIA KYNaHHA IJoYBEHHOTO odpasma, 4 — Iiojlaloulas
Boly (4McTyio) TpyOKa, 5 — TPYyGKa NJA CTeKannAa M36GBITOYHOIT BOIK N3
YPaBHUTEJBHOTO COCYNla; 6 — KIORETA C MPOTEKAMICHl YNCTON BOAOM; 7 —
KIOBETAa C MYTHOW BOjI0M, BHTEKalmeil M2 OMINHAPa 3, & — CeJeHo-
BHH (oTodNeMeHT; 9 — OCBeTHTECNbHAA KaMepa; IO — HYJIb-TaJIbBAHO=
MeTp; I1I.— peocTaT nJIA WNPHMBEIEHHBA TrajnrBaHoMetpa (I0) Ha HYIh
(pyusa peocraTa, WKaja ¢ JeJEHUAMH N CTPEJNIKa),



O6namas psajgoOM HECOMHEHHEIX [JOCTOMHCTB (IOJydeH#e
B JOCTaTOYHON Mepe GHCTPO IMOJHOTO HPeACTABIEHHAS O BOJO-
OPOYHOCTH PA3NUYHHX PAKIWA CTPYKTYPHOrO aHajim3a IMOd-
BeHHOro o0pasipa, B3ATOTO B IOJeE), CHTOBHE MeTOMH OIpe-
AeJIeHHs BOKOIPOYHOCTY IOYBEHHOM CTPYKTY PH AMEIOT 1 HEKO-
topsie Hemocratku., OCHOBHO#M U riaBHeAmwWiA W3 HUX 3TO
TOT, 4YTO, HOBEPrasd MOYBY SHEPTAYHOMY BOBJEHCTBUIO BOZOH
B IpoIecce aHANW3a, MH pas-
pylIaeM IOYBEHHYIO CTPYKTY-
Py B TaKoil crTenmeHHW, B KaKOH
OHA HEKOIJAa B HOPMAJIBHHEX
HOJIeBHIX YCJAOBHAX HE pas-
pymaerca. B cmny sroro
JWIb TOYBH C 3aBEJJOMO BO-
JOOpPOYHON CTPYKTYpoOil (Ha-
mpuMep, LeJNHHEE) U ¢ Pe3KO
BHIDa/KeHHOH HeBOJONIPOYHOI
CTPYKTYypoOit (Eampmmep, Opo-
IIaeMEe CepO3eMH Ipu Hempe-
PHIBHOI KYJbType XJOOYaTHH-
Ka) MOTYT OBITH HOCTOBEPHO
paspenenn. Ilosromy wumccie- Puc. 11. Brommmi Bax nomG
JIOBaTedbCKas MBICAL ObLIa pa Baxrmeesa maa onpgne}x)em?ﬂ
HallpaBlieHa Ha HW3RICKAHUE  popompogroCTH I04BeRHOR
fojiee (MATKHEX» METONOB BOB3- CTPYKTYDHL.
JelicTBEA BOAH Ha IOYBY B
TeueHWe aHAJIU3a.

C aroit uensio I1. 1. AHnpmaHOBBHIM NpeJiokeH C€IOCOO
OIIpCAeleHNsA BOJONMPOYHOCTH IIOYBEHHOH CTPYKTYDH, KO-
TOPHI MOKHO Ha3BaTh CcueTHO-craTucTUUYecKHM MeTofoM. [Tpu
9TOM MeTofc mpoOa DOYBEHHHIX ArperaToB pacKJIajghBaeTcsa
Ha mopucToli miacTuHKe, pasbmroii Ha kBaapartsl. Haskmerit
arperar Je;kuT B onpefesnennoM ksagpare. [lmacrmuka ¢ arpe-
raTaMm OOTPY:;KaeTcd B BOAY ¥ 3aTeM OCTOPOKHO BMeCTe
¢ arperataMm BHHmMaercs u3 Bofs. llpmmenas aymy, orme-
JIAI0T KOMKH, pa3BallWBIIWecs NIpH IOTPYy:KeHHH B BOAY.
Bricymus HepasBaJmBHIVECS KOMKE W B3BECHB KX, MOMKHO
YCTAaHOBHUTh BeJN9UHY BOKOIPOYHOCTH B IPOIEHTAX OT IIepPBO-
HauanpHON Hapecku. Ecam Oparh Ais aHaxmsa arperaTt

CJIGHEHIX BHIIIE CMTOBHIX METOJOB OHpeLesieHHusd nononﬁoqaoc'm ¢ mpm-
MeHeHHeM MeXanW3ammm Kynagwd obpasmoB (Hedrick, 1954).
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OJHOTO pasMepa W NPHEMEPHO OJHOTO Beca, MOMKHO IIPOIEHT
BOJOOPOYHOCTH KOMKOB YCTAHOBUTH LPOCTHIM CYETOM. JTOT
MeTOJ] EMeCT Te jKe HeJOCTATKH, YTO W KOCBCHHBIE METONH,
T. e. He JAeT IPENCTaBIeHHS O BONOOPOUHOCTE OTHAEIBHHEIX
¢parkumii. Kpome Toro, cuerso-crarmcTuueckaa oGpabGoTka
arperaTos mocje HAMAYWBAHUA [HEJIACT MeTOJ| IPWUrOTHEIM
JOMb A HCCIETOBATENbCKAX IeJeil,

YunreiBasg HOTPeOHOCTH B «MATKEX» MeTOJaX oONpefe-
JIeHUA BOZOIPOUYHOCTH CTPYKTYPH, MK coBMecTHO ¢ W, B. Pe-
BYTOM NPEJIOMKWIN MeTOJ ONpefeeHrusi BOJKOIPOYHOCTH
IIOYBEHHHBIX arperaToB, OCHOBAHHHK Ha HaMaYNBaHUY IOYBEH-
HOWt mpoGH B ciaabonmporounoii Bome. CymHOCTh MeToja 3a-
KI09aercs B caenyomeM. OnETaMu ycTaHOBIEHO, 4TO B BO3-
AYHOIHO-CYXOM COCTOSHHUH TTOYBEHHEIE arperath cBOGOJHO Ic-
pPeHoCAT pacceUBaHWe HA CATaX. JTO 00CTOATENBCTBO YUTEHO
B HoBOM Metofie. O6Gpaser 1ia ananmusa Gepercs m3 cpefHeii mo-
JeBO# o0k, Kak 3T0 00K4HO fenaercd no merony H. M. Cas-
BEHOBa. BasaTii o6pasen BecoM 50 miau 25T (B 3aBACEMOCTH
oT pas3MepoB npubopa) mOMem(aeTrcs Ha COOTBETCTBYIOIIHE
II0 pasMepaM CHTa, COOpaHHEE B KOJOHKH, KOTOpDHE IOTpy-
JKeHBl B BOJY B cocyfe KoHycooGpasHoi dopmer. Boma mpo-
TeKaeT ¢o ckopocThio puasTpanmy (mpumepro 0.1 MM B 1 cek.).
ITocrosircTBO ypOBHA BOABI B KOHYCOOGpasHOM cocyme obe-
coeurBaeTcsd I[ePeTeKaHWeM BOJHI W3 BePXHEro cocyja
mo npuHnmoy Mapumorra. Arperats BH/ePKMBAIOTCA B
NIPOTOYHOH BOJie ONMH 4Yac (BeJIMYMAA HONydYeHA 3KCIePUMEH-

Tabanma 7

BO}IOHPO‘IHOOTB MOYBEHHBIX arperaros 0OBIKHOBEHHOT'O0 TIWHHCTOrO
ycpHOo3eMa, onpeneileHHasa PasHbIMA CHTOBBLIMH METONAMH

KoangecTro BOHngOquIxoaI‘pel‘a-
IIoNA 1MOJIEBOro CeBOOGOPOTA ToB Godee 0.25 MM, %
Cpe:it JIECHLIX 1000 1o MeTojy { o MmeTony Bep-
CaBBMHOBA IDUHUHA—PeByTa
IMapoBoe mome . . . . . . . . ... 50.5 71.0
O3umoe moe . . . . . e 51.9 70.2
Tpasel mepBoro ropa TOTE30BARRA 55.0 74.6
flpoBaa mmeHEna 0O IJACTYy H3-IOX
MHOTOJ1IeTHHX TpPaB OXHOTOLHYHOIO
OONB30BAHAA .+ o o & o o o . 65.5 76.9
flpoBasa nmenwmna 1o oGoOPOTY nnacra 62.3 ' 82.5
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ranbHo; Bepmunwms m Pesyr, 1953). Ilocae waca mamaum-
BaHOA OpOTeKaHMe BOAK OpmocraHaBimpaerca. Cura BHHE-
MaloTCH W3 BOMAH, a OCTaBIIHECH HA CHTAX arperatsl BHCY-
MABAIOTCA, IPOCEMBAIOTCS UePe3 KOJOHKY CHT M 3aTeM B3Be-
mwuBalTcA. PasHuIa MeKAY HPOUEHTHHM cofepyranmeM pak-
Uil arperaTHOro aHajJmWsa A0 HaMa4YWBAaHWA W IOCJHe HaMma-
YABAHES XapaKTepH3yeT BOXOIPOYHOCTh HOYBEHHOM CTPYK-
typel. B rtabx. 7 mpumBojsATCcA MaHHHE HO BOJONPOYHOCTH
CTPYKTYDH, HoidydeHHHEe MeTofoM CaBBWHOBA W YKa3aHHHIM
merofioMm. VI8 sTHX [aHHHX CJefyeT, 9T0O PACCMOTpPEHHAas Me-
TOEMKA ABIAETCS Hambojiee (MATKOW» B OTHOUIGHHH pa3py-
meHWs arperatoB B DpoIecce aHAagm3a ©W MOMeT OBITh
PeKOMeH/IOBaHA JJS XAPAKTEPACTHKE BOJONPOYHOCTH CTPYK-
TYPH B paiioHaX ¢ HeBHpa:KeHHOH BONHODPO3HOHHOM [e-
ATENbHOCTHIO,

O nI0THOCTH M HOPHCTOCTH arperaToB

Hpome pasmepoB arperatoB m WX BOJONPOYHOCTH, B Ha-
cTosmiee BpeMsA TaKiKe OpHAaeTcs 3HaUeHWEe INIOTHOCTH arpe-
ratoB mim mx mopucroctm (Haumnckmit, 1947). C mopmcro-
CTBIO CBsi3aHa MEKPOOWOJOrmyecKas HEATCIbHOCTh B KOMKE.
Ecam xomor ob6mafaer Majoil ‘HOPHCTOCTHIO, TO Jayke IIPH
HE3HAYUTEIBHOH BIKHOCTE MUKpPOOHWOJOrmYecKas aspoOHas
NeATeJIbHOCTh B HEM Pe3KO CHIMKAeTCHA, OrPAHMYMBASICH
TOJbKO NOBepXHOCTHOHX mieHkoii. Takoit KOMOK Majio Ha-
KalUIMBaeT NUIOW AIsA pacreHmit, AspobHEe MHKpPOGHOIO-
rmyecKme IIPOIECCH B KOMKE YBeJMYHBAIOTCA IO Mepe ero
BHCHIXaHWS, HO OHH OPOJOJKAIOTCA TOKe HEeNOJr0 m3-3a
HEeNOCTaTKA BJATW B KOMKe.

IIpwm cammkoM BHCOKON IOPECTOCTE KOMKA, 4TO GHIBAaeT
B TOM CJIyd4ae, eClii KOMOK COCTOUT m3 0ojiee METKAX KOMOY-
KOB, a Te B CBOIO Ouepefb — W3 MAKPOArperarTos, aspoGHEE
OpPOIECCH B KOMKe Pe3KO BHIpasKeHH Rajke mpu oOmgeit 60ib-
moii BrakHOCcTH. OprammyecKoe BeImEeCTBO ero OHCTPO MH-
Hepajm3yercs, 4TO BefleT K Pa3pPYyHNIEHUI0 MOYBEHHOH CTPYK-
TYPHL.

IIpr wayueHumm cBA3E HDOPHCTOCTE ¢ MHKpPOOHOJOrmYe-
CKO#l [eATeJbHOCTHIO MOYBH BOBHUKAIOT 3aTPYAHEHUA B W3-
MepeHHAX HOPHCTOCTE IOYBEHHHIX KOMKOB BCIEICTBHE OT-
CyTCTBHSA HAJeKHOW MeTOJUWKE  OmpefeleHms 00BEMOB
TAKUX HeOPAaBIIBHHX Tel, KaK HouBeHHHe KoMKku. Ilopm-
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CTOCTH IIOYBEHHBIX arperaToB OOKYHO BHIUHCIAETCA IO pac-
npocTpaHeHHOH Qopmyie:

p=( —%9).100,

rge P — mopmcrocth arperata B % ot ofmero oGbema,
d, — o6beMHEIE Bec a0CONIOTHO CyXOTro arperarta (MiId IJIOT-
HOCTH), d — YAeIbHHI BeC TBEPAHX YaCTHI| arperara.

YaenbHst Bec TBepAKX YaCTAI arperata OmpeRelsercs
HOKHOMETPAYECKH IO OOHYHO NPHHATOH METONHKe.

Hias moxyueHms 00beMHOTO Beca HeOOXOQHMO HMETh Bec
abcomoTHO cyxoro arperara m ero o0beMm. Bec ompene-
JdsieTcsi OPOCTHIM B3BellWBAaHWEM arperarta mium rpymms (10,
100 m r. A.) omHOpa3MepPHHX arperartos (OJHOBPEMEHHO INa-
pPalIeIbHHIM B3BeIIMBAHZEEM ONPEREIAETCA HX BJIAYKHOCTD).
O6bem (Hapy:KHHLA) arperaTa ONpefeifAETCA TaK: IOPH
BHYTpPH HOYBEHHHIX ArperaToB B3amONHIIOTCH KakmM-1ubo Be-
mMecTBOM, HEPACTBODHMHEIM B JKUJKOCTH, B KOTOPYI0 KOMKHW
IOTPY’KAIOTCA, U HO 00BEeMY BHITECHEHHOHM KUIKOCTH IIHK-
HOMETPWYEeCKN ouIpefeiasercd 00beM MOYBEHHHX arperaTos.
HexoropsiMz mcciefoBaTelaMu HOPEMEHSETCA CIOCO6 mpo-
OATKN IOYBEHHHIX arperaToB PAcHJaBIeHHHM IapaguHOM m
onpefienenre 00bEMOB TAKEX HapadWHMPOBAHHEIX KOMOUYKOB
B BOJi¢, STHIIOBOM cnmpre mium Kepocmue., Herounocts 3TOTO
MeTO/Ia 3AKJI0YAETCA B TOM, 9TO HapaduH He TOJIHKO MPOMATHI-
BaeT MOPHL arperata, HO # 06pasyer MIEHKY HA MOBEPXHOCTH
HapY)KHHEIX dYacTH{ HOYBH. ToJm[mHYy 3TOH HmIeHKH TPYIHO
yuecTb. BBefjeHre monpaBoK HECKOJBKO MOBHIIAET TOYHOCTD,
HO BCe jKe OmMUOKE MOJydYaloTCsd 3HAYWTEJbHEIE, B 0COOEH-
HOCTH TIpH W3MePeHHUN arperaToB ¢ JEaMeTpoM MeHBHme 1 MM.
B mnensx ODOBHIIEHAS TOYHOCTH W3MEPEHHA MH B KAa4eCTBC
IPONUTOYHOM KUAKocTH Opanu BoAy (Tak Kak oma obGpasyer
fosee TOHKYIO IIICHKY, YyeM mapaduH), KAOMWWIAPHO CMaum-
BaJW NOYBEHHBIE arperaTsl (IpeBapUTeJIbHO B3BeIIeHHEIE) U
OIpefieNsinyu UX 00BbEM B KePOCHHE MeTOJOM BHITECHOHWA Ke-
pocma. HepocuH Jerde BOJH W He BHITECHAET ee W3 KaIWi-
aapos. IIpoBepkoit Merona cay:xmd Taxoi ounsr. M3 pacrep-
TOf DOYBH OyTeM HOPONHTKE TOPSIHEM KieeM' HBrOTOBIS-
Jack CIUTHAA BOJONpOYHas Macca. Macca mocie BHCYyIInBa-

1 O ropdsarom &nee cM Ha cTp. 161 BacroAmero H3KaHHA.

28



Hud Apobuiack HA arperarsl PasHOM BeJWYWHE. Y KasaH-
HEIM BHIOE METOAOM OUpeNeNANach INOPHCTOCTh Pa3THIHRIX
mo pasmepaMm arperaroB. OHa JfoiKHa OHTH y BCeX KOMKOB,
He3aBHCHIMO OT MX pasMepa, OJHHAKOBA.

Hamm monyueHH [gaHHBIE O HOPHCTOCTH PAa3IWYHEIX IIO
BellMYWHE AarperaToB:

PasmMepn ITopncrocTs,
arperatoB, MM %

39.18
39.10
39.22
39.46
39.38
.5 40.50
.25 45.50

OO NDWL

Kak BupgHO m8 3THX pe3yiabTaTOB, AOCTATOYHASA TOYHOCTD
B ONpeJiejieHAW MOOPWCTOCTH IOJY4YaeTcs Wb HJA arpera-
ToB pasmepamz Goxee 0.0 mM. Ecam cpemHiolo mopmcTocTh
KOMKOB pasmepoM OT 7 f0 1 MM BKIOUHTEIBHO CYHTATH
pasroit 39.27%, to arperatn pasmepom 0.5 MM gaioT OT-
Kionennsa Ha 3%, a arperars pasmepom 0.25 mm — na 16%.

Habarofjeane nmponecca KanmIIApHOTO CMAYABAHUA arpe-
TaTOB IOl MAKPOCKOIOM {dOKA3HBAET, YTO, MOCTYHAs IO Ka-
NIIIApaM CHEBY, BOJA He TOJBKO BAMOJHIET KANWJIISPH,
HO W «HUBJIABAeTCs» HapPy:Ky, o0pasys CIUIOMHYI ILUIEHKY,
TOJIEHY KOTOPOH OOHKYHEIMA METOAME MOKHO YCTaHOBHTD
Jome npmOamsmreabro. C yMeHbIIeHEmEM pa3MepoB arpe-
raToB yBeJIHWYWBAETCA WX yJelbHas HOBEPXHOCTh, W HETOU-
HOCTh B ONpeJeJeHW:m TOJNIIWHH IUIEHKH HAuYMHAeT pPe3Ko
CKaBHIBATHCA.

Eme MeHbme# TOYHOCTBIO 006JaJAl0T PACOPOCTpPaHEHHHS
MeTOJH ompejeeHrd 00beMa arperaToB IPH IOMOIIA PTYTH.
Hocnenuss, BEAEMO, YacTHYHO NPOHMKAET B IOPHL arpera-
TOB W [aeT yMeHbIIeHHEe MOKABAHWA IOPHCTOCTH.

O Gumonorudeckoii ycTOYMBOCTH MOYBEHHBIX arperaToB

ITousennrie arperaThl, KakK YIOMHHAJIOCL paHee, 0oGpa-
3yIOTCSI W3 YacTWi, pasfApobJeHHHX B OpoIecce BHBETPH-
BaHUs TOPHHIX TDOPOJ. OTW TAK Ha3kBaeMble EPBHYHBIE da-
CTHIH CKIEHBAIOTCA MKIY COOOM PA3IMYHBIMU KIEAMHE, KaK
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MEHepaJbHHEMU, TAK U opraEmyeckuMu. Bomompounocrs nou-
BeHHOH CTDYKTYpPH, Kak Oymer cKasaHO Jaliee, CBSI3aHA
¢ 0o0pa3oBaHEeM B IIOYBe OPraHMYECKUX KJIEAUINX BeEIIECTB,
BOBHHKAIOMUX B Pe3ylJbTaTe pasjioyKeHUA PACTATEIBHHX H
/KEBOTHHX OCTATKOB IIOYBEHHHMH MHUKPOOPraHH3MAMH. OTH
Kiedlue OpPraHWYecKde BEINECTBA PA3JUyYHH IO CBOEH XH-
Mumdeckoit opupoge. Ofnm us HuX, HaupmMep OeJIKH, XOPOLIO
CKJIeMBAIOT MOYBEHHHE YACTHUH, IPHAAIOT arperataM CBOM-
CTBa BOFOHPOYHOCTH, HO CaMé GHICTPO «IOEHAIOTCSI» APYraAMT
MEKpo6aMm, @ DOTOMY CTPYKTypa, oOpasoBanHas mMm, He-
ycrofiumBa mam, Kak rosopsar mmrpoOmosorm (MmmycrmH,
1945), nabunpHa. [pyrume Kieamue opraHmYecKie BemECTBA,
HaDpAMepP THOA TYyMaTOB, Pa3pyMIAOTCs MUKPOOpPraHA3MaMU
He Tak OHICTPO, OOKYHO JIWIML OPW OCTPOM HEHOCTATKEe Opra-
HOYecKmX BemectB B mouyse. CTpyKTypa, oOpasoBaHHAs
9THMU KJIeMH, YCTOMYWBA BO BpeMeHH min 0ojee craGmibHA.

CrpykTypHOG CTpOEHEE HOYBHL JAIIb TOTHA MOKET CHO-
coGcTBOBATh MOBHIIEHWIO ypO:Kas, KOTHAa CO3JAaBaeMble eio
faarompuaTHbe (U3WYECKWE YCIOBHA MOTYT CYyIECTBOBATh
B mouse Gojiee miIW MeHee MPOJOJIKATEIbHOE BpeMs, a 3TO
HalmloflaeTca J@IIb TOTJA, KOrJa BOJONPOYHAS CTPYKTYpa
OTHOCHTEJBHO yCTOHYMBA OT paspymenus mmkpobamm. Hpar-
KOBpEMEeHHAsl BOJOMPOYHOCTH CTPYKTYPH He IPefCTaBIAET
IpPaKTHYeCKOr0 mHTepeca. Merofmka ompefedeHma Omoio-
THYeCKOil yCTONYMBOCTY IOYBEHHBIX arperaToB 3aKJI0YaeTcA
B TOM, YTO IIOYBEHHHHA oOpasel s aHAAE3A IIOMEIMAETCA
B TEPMOCTAT W BHJE)KHBAETCA B HEeM IPH ONTAMAJIBHON
TeMOepaType A arperaTHoi BIayKHOCTH YCTAHOBIEHHOE BPeMA.
Omnpenenenne BOXONPOYHOCTA CTPYKTYPH [0 IOMemeHHs 06-
pasima B TEPMOCTAT W IOCHEe er0 IPOTPeBAHHA B TEPMOCTATE
OOKaykeT Ja0WIbHOCTh HWIW CTAGHIBHOCTH BOROIPOYHOCTH
arperarTos.

BaKJII0YeHAe HeOOXOJHMO OTMETHTb, YTO LEHHOCTb
IOYBEHHON CTPYKTYPH CKA3HBAaeTCs B KOHEYHOM CYeTe Ha
BEHICOTE YPOJKas CeNbCKOXO3ANCTBEHHHIX pacTeHHmil W CIo-
cobcTByeT yMEHBIIEHWIO 3HepreTWmdecKHmX sarpar Ha obpa-
6orky mousrl. Ho HeoGxommmo momumTh, 4TO cama mo cebe
CTPYKTypa IOuYBH 0e3 Halmums JPYrux 3JeMeHTOB ILIOHO-
POAHsA — JOCTATOYHOIO 3amaca NATATENbHHX BeEM[eCTB OpH
OTCYTCTBEZ BPEJAHHX XAMIYECKUX COeJWHEHWi, HAJIAYAA IIO-
Jde3HHX MEKDPOODPraHWSMOB W T. [. — He MoKerT obecImeumTh
BEHICOKOTO ypokasa. Crpykrypa cosgaer Jmmb Oiarompm-
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ATHEI BOJAHO-BO3RYLIHHEA peMUM B IIOUBe U CHOCOGCTBYyeT
HAKOILUIEHHWIO NOCTYOHHX IUTATEIBHHX BellleCTB, HO He IOJ-
MeHgeT UX. V1 Ha CTPYKTypHO# HOo4YBe HeOOXOMMMO BHOCHUTH
yAoOpeEns, TOAbKO 3dPeKT OT MX DpPUMeHEeHHUS B 3TOM CAy-
Yyae BHIIIE.

Hoysennasg MHKDPOCTPYKTYpa, ee 3HAUeHHE W METONBI
onpeneIeHn A

o yrBepmpmennmio B. P. Buabsamca (1945), cTpyxrypHbHe
arperarsl MeHbme 0.25 MM HesaBHCEMO OT HX CTPOEHHA
TOJBKO OTPHIATEJBHO BIHAIOT HA (QH3WYEeCKHe CBOICTBa
DOYBH. YcOeXd  KOJJIOWJHOA XUMWM M  HOCTIDKCGHEA
B objactm mM3y4ueHWs] HOYBEHHHX KOJJIOWNOB He IOATBEPAUIN
TAKOTO B3rIfja Ha IOYBEHHHEE YACTHUIH PA3MEepPOM MeHbIIe
0.25 mm. Baskuoe sHauenme mMeeT TO, KaK IOOCTPOEHH 3TH
nrieBathie gactumsl. COCTOAT IF OHA W3 mePBHYHKX JACTHI]
wIE DpefCcTaBiIsAnT co6oil arperatsl m3 60jee MEIKHUX YaCTHII,
Uem MeHbIme mo pasMepaM IOYBEeHHEE YACTHIE, TeM 00JbIIe
BEPOATHOCTh WX BHHOCA B HIKHEE FOPU30HTH HOYBH. B oco-
fGeHHOCTA 3Ta OHNACHOCTh BO3pacTaeT TOrfa, KOrfa AWaMeTp
TBEPANX IOYBEHHHX dYacTU4eK NpmOIAmKaercd K pasMepy
Kpyousx mMoxekyX (1077 cm). Ilousennre mops y:ke He MO-
TYT 3afiep/KABATH TAKZE YACTHIE. ITO OTHOCHTCA KaK K Opra-
HOY9eCKHAM, TAK H K MWHEDAJbHHM COeJWHEHOAM IOYBHIL.
B T0 xe Bpema mo cBoeil yHeabHON MOBEPXHOCTH, & CIEOBA-
TeJBbHO, IO CBOWM (H3EKO-XMMAYECKHM CBOHCTBAM 3TH dYa-
CTHNHI IPEfiCTABISAIOT HAaNGOMBIIYIO IEHHOCTh, TaK KaK ¢ HEMHA
TECHO CBfA3aHO HAKOILUIEHWE W yAep/KaHme B [OYBe NIHINA
Ias CeJbCKOXO34MCTBEHHHX DaCTeHHH, Ja W CaMH OHH MO-
TyT B TOH WMIH MHON Mepe yCBamBaThCi KOPDHAMHI pacTeHHi.

YKpyOHASACH NOJ BIHAHUEM IPOIECCOB KOATYIANHAN WK
CTUOAHUA, 9TH YaCTHIH XOTSA U TEPAIOT 4aCTh CBOEH y{leIbHOR
TIOBEpXHOCTA, HO OHA BCE 7K€ OCTAeTCA JOCTATOYHO BHICOKOI,
a TJaBHOe — BHHOC WX B HYWJKHWE TOPU3OHTHI PE3KO yMeHb-
maercsi. 1I. H. Aurmmosum-Kaparaessim eme B 30-x ropmax
OBLJIO HATIAJHO OOKA3aHO, 4TO NpeBPAINeHWE MDOYBEHHEIX
KOJIOHOB B KOAryJIUPOBAaHHOE COCTOSHEE yJIydymaeT QUIbT-
paIuoHHKe CBOMCTBA MOYBH W mMeeT GOJbINOe 3HadeHWe KaK
IpE HAKOILUIEHMH B [OYBEe BJATH, TAK M IHWTATENBHHIX Be-
ImecTB.
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Hambonee mpanmibHoe IpefcraBieHde O MEKPOCTPYK-
TYPHOM COCTaBe MOYBH MOYKHO IOJYYHTh, CPABHEBAA NJaHHEIE
OBYX MeXaHWYeCKNX AaHaJu30B OJHOTO H TOTO jHe II0Y-
BeHHOro 00pasiya cO cHenmaJbHON HOArOoTOBKOM m Oe3 moi-
rorosku. CmeruajbHas MOJATOTOBKA K MeXaHHIECKOMY aHa-
M3y 3aRJII0YAETCA B TOM, 4TO 0O paser HouBK 00 pabaTrBaeTCA
0.05 5. HCl gna ypnageHmsa TOrJIOMEHHOTO KaJbOus, KHOA-
TATCS B BOJe C HECKONbKAMHA KAIUIAME aMMHUAKa WA eIKOTO
narpa. Hax yme ykasmBanoch panee, Takaa o0paGoTKa mpe-
cllefyeT Ielb OepeBecTH Bech HOYBeHHKHI oOpasen B Gec-
CTPYKTYypPHOe cocTosHme. Bropoii oGpasen He moasepraerca
HE KHOAYeHW0, HE 00paboTKe KHCJOTOH W IMeloubio, a Ha-
MauMBaeTcA AWML B BofXe. llpomsBojis MexaHmuecKmii aHa-
@3 ¢ OOATOTOBKOM HOYBH M 0e3 CHenmajbHOH IOATOTOBKHA
pacmpocTpaHEeHHHM B HAcCTOsIMee BpPeMs METOJOM NHIEeTKH,
MOKHO BHIACHHTh, Kakwe (paKIuu B mOYBe CBEPHYTH B MH-
kpoarperatsl. IIpod. C. B. Acramos, mayuasmuii MumKpo-
arperaTHIl aHAJIA3 IOYBH, 0GOCHOBAHHO PEKOMEHIYET B BTOM
cIyuae umMcieHHHN Koagdmument B dopmyae Crokca, pas-
HHi %y, 3amenmTh Ha 0.13, Tak Kak IIOTHOCTP MHUKpOArpe-
FaTHHX YaCTHI[ MEHbIIEe, YeM NepPBHYHHX.

Wayuenmio BOmpPOCOB IOYBEHHOH MHKPOCTPYKTYPH HO-
CBAIIEHO 3HayUTeIbHOE KoJmiectBo TPyHoB A. ®. Toamua.
OH mpumes K BHBOAY, YTO MEHHOCTh NOYBEHHON MAKPOCTPYK-
TYpPH He OTrpaHMYMBAETCS TOJNbKO pasMepaMm MEKpoarpe-
raToB, a 3HAYHTEIBHYI0O POJIb B INIOJOPOJHE IIOYBH HIPaeT
7 TOT MaTepmaj, IPH IOMOIME KOTOPOro IPOMCXOXHT OGpa-
30BaHWe MOYBEHHOH MEKPOCTPYKTypH. A. @©. Touama co-
30al MeTof ApoOHOTO pasjelleHHA MOYBEHHOM MHKPOCTPYK-
TYPH, DOJYYMBIIWA IMHPOKOE pacHpOCTpaHeHHme KaK y Hac,
TaK m 3a pyOemxoM.

IIpm ppoGHOM pasfeneHHA MHAKPOCTPYKTYDPH BHAMAaHHE
yheasercd uactmmaM pasmepoM Meneme (.01 MM, Tak Kak
gactansl or 0.01 mo 0.25 MM O0OGHYHO B mOYBe HpeACTABIECHH
OePBHYHHIMA YaCTHIAMU — NBJIMHKAME W [ecYWHKaMm, He
IMEOIAME Ha TOBEPXHOCTH KOJUIOMJAHHX HJIEHOK (3TH va-
cranpl «roasiey). Yactuns menbme (.01 MM paspenasioTcs Ha
nee rpynnsl. [las sToro mouBeHHHIH o0paser mepes MeXaHM-
9eCKAM AaHaJW30M [JEJHTCS HA JBe OJAHAKOBHIE 4acTH, KO-
TOPHE HAaCHMmAoTcA moHoM HaTpua mo I'egpoiiny (myTeM mpo-
MBIBKH €r0 HOPMAaJIbHHM PACTBOPOM XJOPHCTOTO HATPHA JO
MpeKkpameHnsa B IPOMEIBHEIX BOJAX peaKiun Ha KaJbIHii).
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Ilocne machmenus ogHa mouBenHass mpoba B3GAJITHIBAETCA
¢ BOMO#l B JIATPOBOM LHIHHAPE M B Heil OOKYHEIM METOJOM
OUOeTKHE OOpefleliAeTcA COfepsKaHme YaCTHI, pa3MepPOM MEHbIle
0.01 mM. 9ro mepsas rpymma. Bo Bropo#t mpoGe mouBa
B COCTOSIHHM HACTHl TIATEIBHO PACTHPAETCA PE3WHOBHIM Iie-
CTMKOM JI0 Pa3pylIeHWs TeX arperaTroB, KOTOPHE He paspy-
mun efKkuii HATp, MmOCHe 4ero sta Opoba BabaaTHBaeTCA
¢ BOJO B JUTPOBOM NWIWH[Ape WM B Held ompefenserca Me-
TOlOM mHmeTKu KodumuectBo wactmy meubme 0.01 mMm (mep-
BasA W BTOpasA TPYNOH B cymMe). Bruumraa ms cyMMBI mepBoit
I BTOPOH TIpyNN COJep:{aHUe YacTHI OepBOM TPYOIEL, M
HoJyyaeM COJep;KaHWe B I0YBE 4YACTHI[ BTOPOHd TIPYNIHL.

A. ©. Twama (1954) yrBepkaaeT, 4TO YaCTHIHI BTOPOM
rpynuosl OpMEPYIOTCA B ‘puaocdepe pacrcHmit. Bropmumme
gactuuer 9roit rpynnel (or 0.01 mo 0.001 mm) oGoramens
MOJYTOPHEIMY OKHCJIAMI U Oopranuyeckum BemectBoM. OGpa-
BYIOTCA OSTH YaCTHIH B MUKPO30HAX CrYMeEHHs KOPHEBHIX
BosockoB., Tam, rje HeT CrymeHus KOPHEBRIX BOJOCKOB, $Op-
MUPYIOTCHA 4acTHIb OepBoii rpynnsl. OHm 06eJHEHE HOIYTOP-
HEIME OKHCJaMu, NPEeACTABISAIOT OOBYHO OpraHmiecKue
KOJLJIOMJH UM MHHEpPAJbHEE KOJJIOUMH, CKIeeHHbe OPraHu-
YeCKUMU. OTH YaCTHIE JEerKO pPasbefuHAITCSA Ha MepBUY-
HEIe YaCTHUIHI IpPM HACHIIEHWH MOYBH HMOHOM HATpHA IO

lenpoiiny.
Tabnema 8

CesoHHOe M3MeHeHHe [IBYX PAsIHYHbIX Ipynn BOJONPOYHBIX
arperaTos B NMaxXOTHOM clioe NMOA30adCTHIX nmous 1948 r.

KoJiMuecTBO arpera-
Cpox | Baarm- TOB, %, ‘f,fé’;,}'g'
Mecro B3ATUA 06pasma B3ATUA | HOCTh, Iull
npoGE %o I rpynmna | II rpynna rpynn
TumupsizeBckas ! 12
1 IV | 209 | 16.7 44 3.8
oTBORHAR Arao- 26 VI | 28 | 1397 | 10.68 1.3
i, maps || 28X 1569 1546 | 1071 1.4
12 1V | 2048| 12.63 9.03 1.4
Comxoa «Orpag- { 26 VI | 23| 840 | 1660 | 05
' P 28 X | 1381] 120 9.3 1.3
12 1V | 26.65| 250 5.58 4
Aoaronpyaiioe { 26 VI | 279| 2297 | 1066 | 24
28 X | 2225 2658 7.68 3.5

5 II. B. BepluHHHH 33



CxemMa pasjeleHAs NOYBEHHOH CTPYKTYphl mo arpo-

IIpoucxOKICHU e
TOYBEeHHOM
CTPYKTYPH

TlokasaTenn

CJIOKE€HNE KOMHKOB

BO;IONIPOYHOCTH KOMKOB

HamMmatorenHnoe
(KOMIDeCCHOHHO-
THJPOTEPMAYECKOE).
Crpykrypa ¢dopmm-
pyeTca Ioj BIHA-
HOEeM  HM3MeHeHHsd
of6seMa mOYBH, UpH
BRICHIXaHHN H 3a-
Mep3anEA  IOYBH.
Yame BcTpeuaercsa
B YHCTOM BHJe B
HU}KHEX TODH30H-
TaX CYTJIMIECTHX
H TJIMHHUCTBIX IOYB.

PacTtHETenbHO-
KOpHeBOE.
O6pasyercs mox,
KODHAMM TPABAHHAC-
TOH pacrarenb-
HOCTH.

HompoamToBoe.
IloyBa  mpoxopmut
uepe3 NHIlEBapH-
TeJIbHBHA TPAaKT 4yep-
Beii.

ArporexHEUe-
cKad CTPYK-
Ty pa. O6paayercsa
B pesysbTare BO3-
HeHCTBUA HAa HOYBY
noyBooGpabaTrBao-
mEX Opyjuil.

IIpuMeganne,
eroJibia.

34

IIpoctoe. Arpe-
raTei, CJOKeHHbIe
H3 NepBHYHBEIX Yac-
THI.

CmomHuoe. Arpe-
raThl, CIOeHHEIe
u3 0Oojlee MEIKHX
arperarTos MM MEK-
poarperaTtos n-ro
HOpANKA.

HeBopgompounsie.
Boponpo4nKX arpera-
TOB Rp{ynnee 0.25 MM

menee 109,. Ycmosno
BOJONPOYHEIX  MeHee
50%.

YecaoBHO BOJ O-
npounse. Bopo-
OPOYHEIX  arperaTos
Kpyouee 0.25 MM 60-
mee 10%,.  YcaoHo
BOONpOYHEIX  Gosee
50%.

Bogompounse. Bo-
AOOPOYHEIX arperaToB
kpynree 0.25 mm Go-
nee 50%,.

Yci0BHO BOJOIPOYHBEIX
Gonee 85%,.

T akcoMeTpUdYeCKOe pasfejieHNe KaMKIoro INOocJeAyIomero



¢usnueckmm nokasateaam (nmo II. B. Bepmuunmy)

CTPYKTYDHI

PasMepHl KOMKOB M MX
Has3BaHuna

IIOPUCTOCTP HOMKOB

GuoJiornuecKkaa ycroiram-
BOCTH KOMKOB

Hpynnoran6uctre, Go-
nee 100 mMM.

T'aui6aeree, 50—100 MM

Menxkorasi6metere, 10—
50 MM.

HpynaokoMKOBaTHE,
7—10 MM.

KHomroBarteie, 5—7 MM.

MeaKOKOMKOBaTHE, 3—
5 MM.

3epumcThle, 1—3 MM.

MenxoaeprucThe, 0.25—

1 MM.
IInneBaTeie, MeHBIIE
0.25 Mm.

Becbma mopum-

crore. Ilopm-
crocth  Gostee
55%-

Xopomo mo-
puctue. Ilo-
pHACTOCTH 45—
95%.

Cpenmumenmopn-
crue. Ilopm-
cTocTh 35—459.

Cma6Gomopan-
crue, Ilopn-
crocTb 30—35%.

HemopumcThie.
IlopmcTocTh Me-
Hee 30%,.

HeycroiiamBhie (J1a-
6mapHHe). B ycaoBEAx
GraronpHEATHOH BIIAXK-
HOCTE W TeMIepaTyphl
B Teuenme 10 pHed
paspymaioTca (pacnel-
asorea) Gosee ueM Ha
DOJIOBEHY.

OTHOCHTENBHO
ycroinamBue. Cua-
60 paspymamTcAa IpH
GraronpHEATHOHR TeMIle-
paType H BIaMKHOCTH
B Teuenme 10 pgHeit.

Yeroitausoe. Cia-
60 paspymanTca HpH
GmaronpmATHOH TEM-
nepatype H BJaKHO-
ctu B Teuenne 20 gH ei.

crosI6Na OTHOCHTCA K KAMNOH OTHebHON TAaKCOMETPUYECKON equFnile IpebyINerc
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Meron paspmernenuss MuUKpoarperatos (MeToJ JpoOHOM mem-
TH3AIUN) IPH COBPEMEHHOM €ro TOJKOBAHUU [JAeT BO3MOMK-
HOCTH HPOHUKHYTH B OPUPOAY (HOPMUPOBAHMA MUKpoOarpe-
TaTOB W YCTAHOBUTH CBA3b MEKIY BHICUINME DPACTEHWSIMHA U
ob6pasoBaHueM B IOYBe MHKPOCTPYKRTYpH. B taba. 8 mpmso-
nATcA AaHHBE, XapaKTepusyoiqhe JUHAMAKY OEPBOH W BTO-
POH IPyIN IOYBEHHON MEKPOCTPYKTYPH HA PA3NMYHBIX IIOY-
Bax M moj pasiaumubkiMa pacreHmamu (Tonun, 1954).

O kaaccupuranyum IOYBEHHOH MaKPOCTPYKTYpHI

Pasnenenne moyBeHHBHIX arperaTtoB IO BeIHYMHE € IMPU-
CBOGHHEM Ka)KIOMY pasMepy arperaroB HamMEHOBAHUS IpO-
usseneno II. ®. Bapaxoseim B 1894 r. Hassanma orpenn-
HEIX PasMepOB MOYBCHHHEIX arperaToB, JaHHse DaparoBHIM,
¢ HeOONBUINMYM W3MEHEHWAMHI COXPAHUIHCH JO HACTOAMETO
ppemenu. lVx wmn mpusofuidm panee. B mambHeitnzem
npod. C. A, 3axapos (1931) passuan kiIaccudWKAIUI0 HOYBEH-
HOM CTPYKTYPHI, HCXOJIA HE TOJbKO U3 Pa3MepoB, HO i B3 OPMEI
nouneHHnx arperatoB. OH BHAENWJ TPHW THNA T[OYBEHHOMH
CTPYKTYPHL:

1. Ky6osupguasa Jaa sroro Tuma CTPYKTYPH Xa-
PaKTEepHO paBHOMEpHOE PACIIOJIOKeHNe MAcCCh arperaToB o
TPEM OCAM CUMMET P,

2.l pusmMosuaHaasa. Jad sToro Taoa XapaxkTepHO
pacmoiio)keHme MAacCH B arperare INIPEeEMYI[ECTBEHHO IO
BCPTHKAJIBHOU OCH.

. MlamroBupguasn Pacnomoskenme MacCH IOYBH
B arperare ujeT NPeAMYIIeCTBEHHO IO ABYM TOPH30HTAJIb-
HEIM OCAM.

Hanee THOH CTPYKTYPH pasfeddioTcsi mo ¢opmaM Ha
poasl # BuAsl. 3axapoB CBA3AJ THOH CTPYKTYPH ¢ THOAMEO
OPHUPOHOro MOYBOOGPa30BATEABHOTO IPOIEcca: KyGOBHAHYIO
CTPYKTYPY — C UYEPHO3EeMHKM THIOOM, IPA3MOBHEHYIO —
C COJIOHI[OBHIM, IUINTOBUAHYI0 — C mojsoiamctiiM. Ilpm 06-
cJe[J0BaHAN TMOYB B IPUPOJHOM WX 3aJeraHmm KiIaccApuKa-
OUA HOYBEHHOM CTPYKTYpHl, HaHHadg 3axapoBHM, obieruaer
MOYBOBEJaM ONMCAHHME [MOYB W WX THOW3AIMIO.

B cBasu ¢ TeM, 4TO IENIMHHEIX A 3aJE)KHHIX 3eMeJb CTa-
HOBHTCA BCe MeHbINe, a PACHAXaHHHX § OKYJIbTYPEHHHIX
moys Bce GoJiblIe, CBeIeHHs HAIIW O CTPYKTYpe IOYB BCe pac-
MEPAITCA ; BOBHAKAET TOTPeGHOCTh B arpopuamdecKoil Kaac-
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cadpUKanMu OOYBEHHOH CTPYKTYpH, oO0Jjerdamoieil arpoHo-
MHUYeCKyl0 OIEHKY IOYBH. B mpouecce OKyJbTYpPHBAHUA
NOYB TWNHYHHE [JIA INeJNHHHX yCJIoBUA $OpMH NOYBEHHOM
CTPYKTYpH (rpaHm, pe6pa m up.) mameHaorcsa. O6Gpasyorca
arperaTsl, wHble MO OPMEe, Ye€M arperaThl HEJWHHON MOYBHI.
910 0COGCHHO APKO CKAa3HBaeTCA Ha IOJ30MMCTHIX HOYBAaX.
C menbio obJerdeHmsa arpOHOMUYECKOH OLEHKH CTPYKTYpH
OPUBOAMM KJIACCHPUKANMUOHHYI0 CXeMy IOYBeHHOH CTpYK-
TYPH IO arpou3U4eCKAM MOKA3ATENAM.

ITo ar0it cxeme arpoHOMmYeCKH HEeHHOW GyHeT CTPYKTYypa
Pa3HOTO MPOUCXOKAEHMA, COCTOAIAS W3 KOMKOB CIOKHOTO
CTPOEHHs, T. €. COCTABJGHHHX U3 MHIKPOArperaToB, BOJO-
OpoYHasA, ¢ pasMepaMu KOMKOB OT 1 1o O MM, ¢ OPHCTOCTHIO
45—55%, GuosormyecKm ycTofuMBasA, T. €. ylAepKUBAOINAA
B TeueHue 10 nueit opm 6IaronNpuATHON TeMOepaType B BIAK-
HOCTH GOJBHIMHCTBO CBOMX KOMKOB B COCTOSHHM BOJOOPOY-
HocTm. [lanpHeiimas paspaboTKa # yTOYHeHMe Kiaccmdpn-
KaMd CTPYKTYPH HOMOTYT GHICTPO M OPABUJIBHO OIEHUBATH
Ty WIW WHYI CTPYKTYpY.

Paccmorpes arponomuueckoe 3HaueHMe DOYBEHHOR CTPYK-
TYPH, TepeliieM Temeph K PACCMOTPEHHUIO TOrO, KAK BO3HU-
KaeT Ta WJIMW HHAS CTPYKTypa B HOo4Be, Kakme (aKTOPH IpH
9TOM YuacTBYIOT M KaKue M3 HUX ABJIAIOTCA B TCX HJIH HHBIX
ciaydyasax BeAyniuMu.



I'naea II

CJINIIAHME NOYBEHHBIX YACTAILY

Besikmii, mo Bceil BepOATHOCTH, BUAEH HOYBEHHEI KOMOK.
Haxpuit KoMOK MOKHO Pa3pyInnTh: 6ojee IPOUYHEI — pacTH-
paHmeM B CTyIKe, MeHee IOPOUYHHH — madbuamm pyku. Mc-
CIefOBAHMA IOKA3HBAIOT, YTO MeXaHHYECKHH COCTAB IOYBEI
B IeJJOM W MEXAHWYECKHH COCTAaB KOMKOB W3 Hee IJIA 060Jb-
IIWHCTBA IIOYB CXOJHH MeKAYy coboii. Homox — 310 wacrh
MOYBH, TOJBKO MOYBEHHEIE YACTHIEI B HeM CJIWUIUIACH W B3a-
AMHO yhepskmBaoTcsa. Hak sto mpomexomur?

HaIIPIJIJlﬂpHaH TeopuAa CINIAHWA YaCTHI

Bcem wmsBectHo, uro cyxas DHecyaHas IIOYBa CHIOyYA.
O6pasen Tako#l IMOYBH MO{HO JIETKO IEpecHNaTrh 13 OMHOTO
cocyga B Apyroii. PacubuieHHAs CyrJAWHECTAs W TJIXHUACTASM
moyBa TOKe chimyda. [lpw mepechmammm 06GpasioOB TaKHX
IOYB W3 COCYJAA B COCY[ OHM HRJIAT. YacTUIBH IOYBH TaK
MaJH, 4TO IPU HC3HAUMTEIBHOM BeTpe IOJHEMAIOTCSH B BO3-
oyx m «miaasaio™ B HeM. OIHAKO CTOHT IPOMTH KOOI, U
moYyBa mepecrtaer meuInTh. Mesfy TBepABIMA 4acTHIAMEA IPH
CMAYWBAHEY MX BOMIOM BO3HMKAIOT KaNMILIAPHEE CHIH, YAep-
JKUBAIOIIEE YaCTHIEI MeKAYy coboii.

Benmumna stux cwi ofpaTHO TpPOmOPIMOHAJbHA KHA-
MeTpy dYacTHil:

75
H=2,

rie H — BoicoTa, Ha  KOTOPYH  MOMKeT OOMHATHCA
BOJA MO JielicTBHEM KaNWLIAPHHX cuil; d — ZmameTp
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no4BeHHNX dgacTuy. O6Ge BeJWYMHEL BHPA’KAalOTCA B ONU-
HAKOBHX efJWHHIaX (0OHYHO B MEJIMMeTPax).

B. B. Heparur (1946) mpennoxma kxamuiispHoe HaBiie-
HOe BHPQKATh 4Yepe3 YHeJbHYI0O HOBEPXHOCTH HOYBH. ITO
HACKII0YaeT HeoOXOZMMOCTh KMeTh PafHyCH KAOWIJISPOB,
oIpefelNeHrme KOTODHX B HOYBe AOCTATOYHO CIOKHO. Torma
ypaBHeHVe KaOWLIsIPHOTO JaBJIeHAS NPHHAMAET TAKOH BHJ:

P—=racos e,

rfie ¢ — YroJ CMAauYMBAHUA KAJKOCTHI0 CTEHOK KANWIIApA;
o — TOBEPXHOCTHOE HATAKEeHHE JKUIKOCTH (B NOYBEHHBIX
YCIOBHAX — BOMH); 7 — YHAedbHasg IOBEPXHOCTh IIOYBEH-
HEIX mop. VI3BecTHO, 4TO mOJ] YAEIbHOI MOBEPXHOCTHIO IIOYBHI
MOHMMAETCS TeOMeTPUYECKaA MOBEPXHOCTh YACTHL B OJHOM
rpamme mounk, Yem medpue wacTmmsl, Tem O6abmas ImOBepX-
HOCTH mX GyZeT B OHHOM FpaMMe AN B elMHALE 00beMa MOYBHI,
Ecam M BOsbMeM reoMmerpmuecKkyo moBepxHocth 1 cM3, To
OHa paBHA CyMMe ILIOmMAfieil ero rpameit, t. e. 6 cm2. Ecam
MH rpadb Ky6a paspenum Ha 10 gacreit, To moBepxHocTh 1 MM3
6yner pasua 0.06 cm2. Ho ux B 1 cm® 1000, a mx cymmapHas
ymensnasa mosepxuocts 0.06 cm2X1000=60 cm?. Ona BO3-
pocaa B 10 pas. CymecrByer mpaBmio: y edbHa A II O-
BepPXHOCTHh pasfgpobaAeHHNX TeJ Paec-
TeT ODPONOPHUOHANBHO MX U3IMEIAbUer
8 u 0. Ecniu, nanmpamep, M usmenbumm gactansl B 10 pas,
TO W yHAeibHag MmOBepXHOCTH Boapacraer B 10 pas.

B ypasuenun B. B. [lepsaruna safo 6patk He o0myio reo-
MeTPUUYECKYI0 MOBEPXHOCTH YaCTHI[, a IAMb Ty, KOTOpad Ko~
CTymHa DpoTeKaomeMy rasy mizx Boxe. OHa HasmBaerTcA
YAEJIbHOR MOBEPXHOCTHI0 CKBO3HHIX LOP, T. €. MOBEPXHOCTHIO
Bcex coofmalomuxcs mop B efuumne oobema. Takad yhenbe
Hasg TOBEPXHOCTH JErKO ONpPeNeNseTcs ONHTHERIM IyTeM IO
CKOpOCTH QUIBTPANME BOLH ¢ IpmMeHeHmeM 3aKoHA [lapcm
WId MO CKOPOCTH HPOXOKIEHHsA depes IOYBY rasa.

3 camoii CymHOCTH KAOWIIAPHOH TEOPUH BHTEKaeT, YTO
cyXag pacmblieHHAA II0OYBa NpPH CMAYMBAHAE ee  BOJNOM
DOUKHA YOPOYHATHCA, T. €. MEXaHWdecKasd IPOYHOCTH ee
JOJDKHA BO3pacTaTh IO Mepe HapacTaHHsS CMAYMBAHUA. ITO
NeACTBHTEILHO HaOJIOJaeTcs, Kak NokaseBaer Taba. 9.
B 9r0it taGnmne npmBoAATCA [aHHEE IO CONPOTHBJIEHMUIO
paspeBy ofpasna J[epHOBO-CIA00MOA3OMHCTON TAMeJOCy-
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TatGuuma Y

ConmpoTnBiienye paspbiBy NOYBEHHOI0 00paslia B 3aBHCHMOCTH
oT BiIakHOcTH (00mIas moposnHocTh 47.160/))

Baanmocts, % itg?,eﬁz%:f C°§§,‘,’,‘;2“' Ypesno | OTKIOHe-
" NOBTOPe- | HUA OT-
BecoBas o0BeMHAA CTO%TB' pa??&x:y, HuH cpenuelt
3.0 (BosgymiHO- 3.9 43.26 0 — —
cyxasn)

10.17 13.2 33.96 70.0 10 +8
17.14 22.22 24.88 87.0 10 +11.8
29.75 38.67 8.49 89.9 10 +7.6
34.65 45.00 2.16 138.5 10 +9.0
40.30 52.40 — 104.0 10 +8.0

rauamcTod mouBH u3 IlaBmoBckoro paitona JlemuHrpapckoit
obmacTu.

ConpoTuBIeEKC Pa3pHBY MOYBH OIPEHENANOCh HA IpH-
6ope tmma mpecca Muxasamca. OOpaser; MOYBK A3MEIbUATICA
7 IPOCEMBAJICA Yepes cuTO ¢ Amamerpom otBepcrmit 0.25 MM,
mocie 4ero HabmBajcA mO Becy B $OopMy, HMEOMIYI0 BHJ
BOCBMEpKH, CXeMaTmuecK:m wusoOpamkeHHyio Ha pmc. 12, a.
3aTeM OPOM3BONUICA PA3PHIB; BIAIKHOCTH P HTOM BapbAPO-
BaJiackh.

Hax Bupgso u3 mamHMX tabx. 9, Hauboabmas OPOYHOCTH
Ha paspHB HaOmofaercd NpH ONpefeleHHON BIAKHOCTH,
GIEI3KOH K IOJTHOMY B3aMOJHCHHI) KAOWIIAPOB IOYBH BO-
noit. IIpm waGHITOUHON BHAKHOCTH KANMJIAPHEE CHIH IPO-
majaleT, TAK KaK BOTHYTHIX MEHUCKOB y:Ke He obGpasyercd,
MEKAY YACTHIAME B MeCTaX COMPHKOCHOBEHWA HOABIAIOTCA
TOJCTEE INIEHKU BOJK, OCIA0IAOIMUAL CHUIH CIEDJIeHHd.
B nmouseHHO# cmcreMe HapacTaeT TEKydYecTh, T. €. HEGPEXOJ
73 TBEPAOTO COCTOAHHUA B IKUIKOE.

W3 xanmanapHO# TeopuMH CIAUMAHUA MOYBEHHHIX 4aCTMIL
BHITEKAeT, 4TO 4eM MeHbIIe pa3MepHl IOYBEHHHIX YacTHI,
TeM TOHBIIE CO3XABACMHEE MM KANWLIAPH ¥ TeM BHIINe KpHU-
BE3HA MEHACKOB HIW yHAeJbHAsg MOBEPXHOCTHh HOP, a HOTOMY
B TAKEX @0YBaX IPOYHOCTH, CO3JABAGMAA KAIMIJIADPHHIMM
CHJIaMH IpH yBIaKHenuw, Bhiune. lnaue rosopsa, gem Goapme
B II0YBe COREIKUTCS TIMHUCTHX WIH OJU3KHX K HEM IO
pa3MepaM YacTuu, TCM BHIIe ITPOYHOCTh TAKHUX IIOYB.
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N peiicTsuTeNbHO, B NPHPOJHHEIX YCIOBHAX MBI HaOI0-
JaeM CXONHHe ABleHmA. |'1mumcTEe mOYBH CIOCOOHE! 06pa-
30BHIBATh MeXaHWYECKH 0ojice NPOYHEIE KOMKH. ITU MOYBH
Gosee TPYAHH MIsA MeXaHWYECKOH 06GpabOTKH, 4eM CyIrJIHHE-
CTHE, cymecyaHHEE M IeCYaHble OPH TOH e BJIAMKHOCTH.

B npakTuke semiefenns XOpomo n3BeCTHO, YTO HpH GIaro-

NPEATHOH BIAKHOCTH HOYBOOOpabaTHBAIUMEA OpYAH-
AMa — OGopoHaMu, KyJbTHBATO-
paM# — MOMKHO CO31aTh XOPO-
IyI0 KOMKOBATOCTh mMouBH. Ho
TeM He MeHee KAOWIIAPHHIMU
ABJIeHAAMA MOMKHO O00BACHATH
CINOAHWe INOYBEHHHIX YaCTHUI[ B
KOMOK JWImMb B HaYaJbHOHM cTa-
JIuE mpoiecca.

HeficTBre KaOMILIAPHBIX CHJ

JOJKHO IpeKpamarbcsa ¢ yHaje-

HEEM BOJBI W3 MOYBHEI, HAIPEMEP

OpHa BHCYIIUBAHUU s B sTOM Ciry-

9ae KOMOK HOYBH, 00pasoBaB-

muiica nof BANARAEM Kalmisap- a
HEIX CHI, MNOJKEH PAacCCBIIATBhCA Pye |2 (MopMbl sl MULLL-
U TMOYBA W3 CBA3HOI'O COCTOAHHA TaHHA NOYBeHHEIX 06pasnoB
JOM;KHA DepeiiTHd B CHIydee. HA PaspLlB H CIKATHE.
OmnpiT, OHAKO, TOKABHIBAET, YTO « — Ha PasphiB, 6 — Ha CiKaTue
9T0 HabJIOfaercA JUIIb HA Iec-

YaHKX OOYBAX. ¥ TBepIKJeHWE aMepHKAHCKOTO TPYHTOBeJA
Tepnaru, 4T0 BOAY W3 TOHKHUX KANWIIAPOB YRANIATH He-
BOBMOKHO, HempaBmiabHO. CoBpeMeHHAd TeXHHKa CYIIRH
B COeJMHEHHH ¢ BHICOKMM BAKYYMOM I03BOJiAeT HDOJHOCTBHIO
yEauAaTh BOAy u3 mouBk. Ho ocaabieHusA CBA3H MOYBEHHBIX
YacTUL[ OPYW 9TOM B CYIJIHMHUCTHIX N T'IMHACTHIX NOYBAX HE
Habmonaercsa, Hao0opoT, OHA YBEJAXYMBAETCS, KaK 9TO BAJHO
m3 pamaex C. H. PepxoBa, modydyeHHHX JiJIA TEMHO-CEpPOro
cyrauaucTOro ceposema (TamkenTCKuil paiioH):

BJIaHOCTB, %o ConpoTuBaeHue
CHATHIO, KI,CM?
0 117.8
0.61 101.57
0.81 74.08
1.71 68.74
4.32
5.90

42.28
29.60
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CyssjeHne 0 IPOYHOCTA COCTABJAJOCH HAa OCHOBAHWE W3-
MepeHHs CONPOTHBICHUA CKATHIO (PasfaBIdBaHMIO) H3rOTOB-
JIGHHHIX W3 II0OYBH KYOHKOB.

IIpm m36HTOYHOM YBIaKHEHWH NIOYBH [eficTBHE MEHU-
CKOBHIX CHJI TO){e HOJGKHO MpeKpamarbCs W 0YBa M3 CBA3-
HOTO COCTOAHMA HOJIKHA IepeiiTd B MIaCTHYHOe WK TeKydee.,
Ha camowm jite Heie B mOYBe BCTPEYAIOTCA KOMKH, He PasMEI-
Balomuecs OpH caMOM OOJBIIOM ee yBiIa)kKHeHmH. Bouee
TOr0, KaK W3BeCTHO, HamboJjiee IEHHOW CTPYKTYpoO#l cum-
TAeTCA Ta, arperatil KOTOPO# W mocje H30HTOYHOrO yBIAK-
HeHWs He paspymaiorca B Bofie. CiefoBaTenbHO, OZHHUMU
KaOWIIAPHHME CHJIAaM¥W HeJib3A OOBACHAUTH MeXaHU3M CIH-
OaHOs NOYBEHHHIX YacTHN, HeOOXOJWMO eme paccMOTpPeTrh
BOIIPOCH CKJIGMBAHWUS IOYBEHHHX YaCTHII.

TeOan CRJICMBAHUA ITOYBEHHBIX YaCTHIY

B cyxom cocrogHWM NoYBeHHHE KANWIIAPH H HOBEPX-
HOCTh MOYBEHHHX YacThr OOBIYHO 3aHATHL BO3AYXOM, KO-
TOpHIiT mpemsTcTByer cOmmuxenmio uactun. Ilosromy ciaumma-
HEEe CYXHX YacTHIl B HouBe Ge3 OpMIO)KeHus W3BHE BHAUM-
TeJBHHX [gaBieHmi MamoBeposarHo. ONOBIT HOATBEPIKAAET
sro. Cyxas, pacOmUIeHHass IOYBa, KaK Y;Ke YIOMHHAJIOCH,
OpeficTaBidgeT TeJO CHIOyuee.

Wnas rapruHa mabGiaiojaerca Opu HaJW4YAW BOAH B IIOYBeE.
IMocrymaomas B cyxyi moyBy BOAA BHTECHAET BO3AYX C IO-
BePXHOCTH NOYBEHHHIX YACTHI[, 3aMOJHHET KAOWIIADH U
obpasyer menmcku. Kpome TOro, oHa BCTyDaeT ¢ 4acTHIAMK
mouBn B 0Oojee TecHoe Baammojeiicteme. [lns Toro urTolH
0osee SICHO HpPEACTABATH KAPTHHY 9TOTO B3AEMOJEHCTBHA,
paccmoTpuM crpoeHme (PmamyecKoe) MEUHEPAJBHHX 4YaCTHI]
TOYBH.

B cocraB MmmHepanbHOA dYacT®m IMOYBH BXONAT PAa3HHIX
pasMepoB dWACTHIB KBaplja, POFOBOH oOMaHKH, OPTOKJIA3a,
MIKDOKJIWHA, SOufmra, OMOTHTA, MYCKOBHUTA, IJIArmOKIa3a,
pasamuHHX KapGoHaTOB, cyabdartoB m Kp. B kommompmyio
9acTh IIOYBH BXONAT AaJIOMOCHJIMKATHEE YACTHIE MOHT-
MOPWJLIOHHTA, rajiyasmura, OeiijleinTa, KAOJWHHUTA, THApA-
TOB OKHCeil yKelesa, allOMEHNA, Maprasia, a TaKkKe KpeMHe-
KHCJIOTH ¥ [p. OTH YacTHOE B TeueHHe TIe0JOrmIecKOro
BpPeMeHH NOJ| BiIuAHZeM (U3NYECKHX, XUMHUYEeCKHX u Omo-
JormieckuX (PaxKTOpOB WBMEHHIH CBOI0O BHEUIHIOI HOBepX-
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Hocth, OHa moTepasa 4YMCTO KpHCTAJIAMYecKoe CTPoeHHe,
Kakoe MH Ha0mOJaeM Ha CBe;KHX H3JI0Max, NOMyTHeJa M
opuobpena, mo BupaykeHmio axkamemuka B. L. IlomwHOBa,
OeJUTOBHI Xapakrep. HaTwOHHE aJIOMOCHIWKATOB KPHCTAJ-
IFYeCKNX peIIeTOK, JeytaluXx Ha MNOBePXHOCTH, THJpaTH-
poBaluch, BCTyOWIH B OOMEHHEIe PeaKIUH C PacTBOPOM,
BHIIIEJOYMJINCh I YULIA B PACTBOP, HOBEPXHOCTh K€ B CHIY
sroro mpmobpena yabrTpamopmcroe, rejdeobpasHoe CTpOe-
HEe, COOCOOHOC K CHJIbHOMY HaGyXaHWIO.

Tonmuna (ray6uma) Takod  HOBEPXHOCTHOH  INIeHKH
3aBHCHT OT MWHEPAJOTrm4ecKOr0 COCTaBa YACTHI], JJIHTEIb-

Puc. 13. [emeo6pasHble MIIEHKA HA IOBEPXHOCTH
MHHEpPaJbHLIX MOYBEHHEIX YACTHI, PAa3JIMYIHOTO pas-
Mepa:

a — KpHUCTallimyeckad 49acTb, 0 — Trejeo6pasHad IJIEHKA.

HOCTU W XapaKTepa BHBETPHBAHWA W, N0 M3MEPEHHAM aKa-
memuka . B. I'pe6enmuxosa (1937), roxonur no 0.000001 cm.
Yem MeHbIIe pasMepPH HOYBEHHHIX YACTHIl, TéM OTHOCUTEIbLHO
06MBUIYI0O YacTh WX 3aHAMAET 3TA CTYHEHUCTasa ILUICHKA, KaK
3TO0 mMOKasamo Ha puc. 13.

Yacrunsr, npubamiaiomuecs no pasmepam k 0.000001 cu,
cocroAT u3 reqeobpasHOl MACCH ¢ YIbTPAKPHCTAIIIIECKOM
yacTunedl BuyTpu. Ilo coBpeMeHHHM mpefcTaBieHEAM, HO-
BEPXHOCTh Kasi[I0ff IOYBeHHO# uacTHisl B BoKe mpmolbpe-
Taer 3JeKTpmuecKmil 3apAx. laa GOXBMHUHCTBA IOYB 3TO
OTPHUATENBHHA 3apan. B nouseHHOH BoJe HMEIOTCA CO-
efmHEHUsA, AUCCONWMPOBAHHBIE HA KATHOHH K AHWOHH.
Oxo0Ji0 OTpPHIATENBHO B3apAKEHHOH TBePAOM NOYBEHHOM
YJacTUIH Ha MOJEKYJADPHOM pAcCTOAHME OT Hee pacmoJja-
TalTCcs HWOHE C IPOTHBONOJIOKHKEIM 3HAKOM, T. €. IpeaMy-
IMeCTBEHHO KaTHOHH. JacTh mOJOKHUTEIBHHX BapAfOB pac-
IOJNIO’KeHa B MOJEKYISAPHOA OJMB80CTH OT IOBEPXHOCTU
MOYBEHHKIX JacTUI ¥ Kak 0wl saxpemiena. [lo mepe e ynmaie-
HAA OT HOBEPXHOCTH YACTHI IJOTHOCTh B3apANOB yMeHb-
maerca m oOpas3yeT TaK HAa3HBAaEMYI0 «HOHHYIO aTMochepy»
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nnm  nEddysnbi  moHHEI caoii. [logBmicHOCTH HMOHOB
muppys3HOro cJIOg BO3pacTaeT MO Mepe yHaleHHS OT IO-
BEPXHOCTH [OYBEHHOM YaCTHUIH.

CrnefoBaTenbHo, KaKAad OTPHUIATEIBHAS YaCTHLA HOYBH
OKpYy’KeHa IOJOKUTENbHO B3apsyKeHHHIMH wnoHaMu. VIOHH
B3aMMOJEUCTBYIOT He TOJIBKO ¢ MOYBEHHHMHI YacTHIAMH,
HO W C OKpyKaiomumu #mX Mmojexyiramu Bopsl. Ilon Bama-
HEEM 3JEKTPUYEeCKAX 3aPANOB MOHOB JHOOJbHEE MOJEKYJIH
BOAH IIOBOPAaYmBalOTCA (OPHEHTHPYIOTCA) KOHIAMHE C HOPO-
THBONIOJO;KHEIME 3apAjgamMu K moHy. Yem Goapme IioT-
HOCTB 3apAfa HOHA HA elHHUNY IIOBEPXHOCTH, TeM OoJblIee
YUCJO0 MOJEKYJN BOJAE OPHEHTHPYeT BOKPYT ce0a 3TOT HOH.
HanbGoapmylo HIOTHOCTE 3apsaja WMEOT OFHOBAJEHTHHIE
moHN. Hawmmenrsmyio — tpexBanentHne. OpHeHTHPOBAH-
HEIe BOKPYT HOHA MOJIEKYJIHI BOJH 00pa3yoT TaK Ha3EHBaeMylo
TAEAPATHY 060ONOYKY HOHOB.

Taxmm oOpasom, B HepeyBiIaKHEHHOH OGeccTpyKTypHOH
nmoyBe NOYBEHHEIE YACTUIH DPasfKBUHYTH MOJEKYJIAaMH BOJEI
I CJIOAMH THPATHPOBAHHHIX HOHOB. 3[eCh YMeCTHO YyOO-
MAHYTH clefyiomee. Eciam BOJH oueHh MHOrO IO CpaBHe-
HOIO © MOYBOIl M HOUBEHHHE YacTHOH (HMEITCA B BHUAY dac-
THIOE MAJHX pa3MepoB — KOJJOHUJAH) CBOGOMHO INIABAIOT
B BOJle, TO, HAXOJACh B GPOYHOBCKOM [BIKEHUU, HTH YaCTHIH
MOTYT CTAJKHBATHCA (COYHApAThCA) MO HPUHIUNY yOPYTHX
mapoB. JHEPrus, HONy4aeMad HOYBEHHHIME YACTAIAME IOPH
OpOYHOBCKOM JBWJKEHHUH, IIO3BOJSAET EM B OTHENBHHX CIy-
9aAX MpeofiojeBaTh 3JIEKTPOCTATHYECKAE CHJIH JBOHHHIX
HOHHHIX CJIOEB W CIHWOATHCS Opu craidkmpanmm. Ciammascs,
yacTEOhl 06pas3ylT XJombs (KOAryJHPYIOT), Pe3KO OTMe-
JIAACH TeM CaMBIM OT jgucmepcumonHOM cpepwl. O6 stom ciay-
yae CIMIAHUA YACTHI[ IPYW KOATYJIANWE MK CKa)KeM IO3[-
Hee, Korja OyJdeM paccMaTpUBATh MOPOUCXO}KJEHHE MUKpO-
crpykryps. Ceifuac jXe ocraHOBEMCA Ha Ccjiydae, KOrja He
YacTHNHl IJIaBalOT B BOJe, a BOXA HAXOJUTCA MEKIy 4acTH-
mamMd, T. e. CIydae CHIbHO YBJIQ)KHEHHOHW IIOYBH, HANpH-
Mep BeCHOU, mocje TaAHWS cHera. B sroM ciaydae gacTHIB
IIOYBH CAMBIX Pa3HOOOPAa3HEIX Pa3MepPOB XOTA U PA3ABHHYTH
BOJOl W rujapaTHHMH O0COJOYKAMA WMOHOB, HO KaK OB KO-
1e6II0TCA B OrPAaHWYEHHHX NpefeiaX W OBIDKYTCA BMECTe
co Bcedl Maccoil IIOYBHL.

Ilo mMepe BHCEHIXaHWA [MOYBH U3 Hee cHauajga OGymer mc-
nmapAThcsA cBOOOHHAA BJara, 4YacTHOB! MOYBEL OCTAHYTCA
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pPasfelieHHHIMM THAPATAPOBAHHEIMU CJIOAMH UOHOB. 3aTeM
Ipu JajbHelNmeM BHCHXAaHWW IOYBE HAYHET HCHAPATHCA
BOJla THAPATHHX 000s0ouek wWoHOB. YacTmusl mouyBH Gamxe
NOJOUAYT APYT K APYrY E NMOODAafyT B CME)KHBe HOJA KO-
Te3MOHHKX cui (CcHI B3amMHOro mputsikenmna). Ho cbam-
JKEHHmI0 YacTun OGYyOyT NpenaTcTBOBAaTH IO Mepe yIajeHHusd
TEAPATHHX 060J049eK noHOB camm moukl. [Ipnuem, yem MeHbIIE
AMaMeTphl WOHOB, TeM OJNm)Ke YacTHIBH MOTYT HPHOIA3UTHCA
U TeM OOJbIIEE CHJIK B3aUMOAEHCTBHUSA MeKAY HFUME BO3-
HUKHYT, T. e¢. 0ojiee IPOYHO OHM CHMOHYTCA. B KavecTse
npuMepa MpuBeleM INOJYYeHHEIE HaMi [aHHble HCOBITAHUSA
MPOYHOCTHA Ha Pa3pPHB [JIA IOJ30JUCTOR CYrJINHACTON MOYBHI,
HaCHIOEHHON Pas3JIWYHBIMM KaTwoHamm mo metony I'enmpoiinma.
ITousenusie 0Gpasmpbl, HACKHIEHHKE PA3JUYHEIMA KaTAOHAMI,
B BO3AYUIHO-CYXOM COCTOAHHUHU PacTUpPAJUCh B CTYIKe, IOCTe
4ero IpocemBajiuch uepes cuto ¢ orBepcrmamu 0.25 MM,
OIMHAKOBO YBJIAMKHAJNCH U IO Becy HabuBajuch B (OPME
(BOCBMepKHM), yKasaHHbIC paHee, MOCJHe 4ero B opMax BHi-
CYIUBAJINCh HA BO3AYyXe WM paspeHBAJIUCh HA Ipecce THIIA
Muxasnmc. Oxazanoch, 94T0 00pasmsl MOYBHI, HACHILUIEHHHIC
H, Ca”, K', Na' opum comporuBieHHH DPa3phBy IOKA3aJIu
coorserctoenno 0.8, 1.0, 1.3, 1.6 kr/cm?, 1. ¢. OIHOBAJICHTHbIE
KaTHOHB [Aal0T OOJBHIYI0 MEXAHHYECKYH MPOYHOCTh, UCM
IBYXBAJNIGHTHHN Kaubmuii. VI3 OMHOBaJIGHTHHIX IO TpHUAA-
HUI0 OPOYHOCTH Ha IepBOM MecTe CTOUT HATPHUil, MMCIOM{II
MCHBIIMN pasMep HO CPAaBHEHUIO ¢ KajlueM.

Husa camnamma wactdn HOYBH HCOOXOAWMO, YTOOH OHU
Homajajdl B CHJIOBHIE TOAA MeKMONeKyaApHnX cui. Ilo
mucHmio B. B. [lepAruHa, cumib OpATAIKEHHA €CTh MEK-
MOJICKYJIAPHBIE CHJIB, OHHU [EHCTBYIOT BOJW3W IIOBEPXHOCTH
qacTui. XapaKTepHO# OCOOEHHOCTBIO HTUX CHJI ABJIAETCA
UX pe3Koe yORBaHEE ¢ paccToAHACM (IPEMepHO 00paTHO IIpo-
MOPUUOHANBHO INEeCTOH WA CeIbMON CTENeHH PACCTOAHUA).
CrnenoBaTenbHo, ciaumaHme BO3MOMXHO JMOIb TOTHA, KOTAa
YacTHUH NpUOAU3ATCA APYr K APYry HA MOJeKyJIsapHoe
paccTodHUe.

HeoGxopmmMo pasamuaTh HEDOCPEACTBEHHOE CJIUNaHUe
4 CcKiemBaHme. B mepsoM ciyvae CHJIB OPATSIHKEHHUS BO3-
HEKAIOT HEmOCPeJCTBEHHO MeM{AYy COMmKAIOMUMACT YacTh-
namu. Bo BropoM cayuae €«ammanme MeKLYy YacTHIIAMU IOYBHI
OCYINeCTBISEeTCA HOpPH IOMOMmE Apyroro, Gojee gmcOepcHO-
IO BeiNecTBa. OTO BemeCTBO CIYMKHAT NPOCIOHKO#, coenm-

45



HAIIMEHA MOYBEHHLIE YACTHLL, W HOCHT Ha3BaHWe K JI e f.
XuMmdgecKuii cocTaB Kiesd MOMET OTJIMYAThCS OT XHMUOYe-
CKOrO COCTaBa CKJeHBAaeMbIX dacTHI,. BasHO Jmmb TO 00-
CTOATENBCTBO, YTO OH HE MEHSeTCA B IPOIecce CKICHBAHUA.
Wsmensercss mmmb ero ¢guamueckoe CTPOSGHUE. ITHM CAMBIM
KJIeif OTIM4aeTcA OT HeMeHTa, XAMUIEeCKasaA IPIPo/ia KOTOPOTO
n3MEHSAETCA B OPOIecce IeMEeHTAIWMNM, a CKJIemBaHUEe OT Ife-
MEHTAIAH.

Tax Kaxk Opwm CIUIAHAA YACTHUB AOJDKHH CHIBHO cOIm-
YKAThCsA, TO GONBHIYI0 pPOJNb HrPaeT pasMep CaMaX YaCTHI.

Huast chepmueckmx wactmy pasueix pagmycoB B. B. Ile-
PATHH JaeT ypaBHEHHE

ey
F=4r—1% g,

ritre

rie F — cmna caumaHUA 4acTHL; I, 'y — PAfEYCH YaCTHI;
0 — NOBepPXHOCTHOE HATS)KeHMe HA TPAHMUIE Pasyesa 4acThIs
m cpefbl. Jlisi 9acTHIl OZHOTO W TOrO Ke pasMepa yKasaH-
HOe ypaBHeHme mpmmer Bufi F = 2nro.

IlepecumthiBag mo mocaenHedt $opMmyide CHIH CIATAHTS
Ha 1 cM? mOBEPXHOCTH HOYBH, MH HOJYYaeM 3aBHCEMOCTD
CIJI CAUMDAHOA OT JUCHEPCHOCTH YACTHIl, KAK 3TO IIOKa3aHO
B rabx. 10.

W3 tabm. 10 cuemyer: 1) cWiIbl CAMOAHEA MEKAY YacTH-
namMzm (B Kr/cM?) mpsAMO OPONOPUHOHAJBHE WX AUCOEpPC-

Tab6auma 10
CpaBHeHHe CHJ CIANAHHA YACTHI ¢ HX BECOM

Cunila mpu- Cugia npu-| Cnaia npu-| Bec wac-
JMNaHuA | [Inomanms Yncio JUNaHuA, | JUMARNA, | THU, [0-
Pagmyc Memny mpoexnuy | 9ACTHLL, OTHEeCeH- | OTHeceH- | KpbiBaio-
9acTuix, IBYMA gacTHOn, | YMEWA- |HafA K IJIO-{HAfA K ILIO- mux
cM qacTH- oM? mUXCA Ha mam manu naouIaNk
mamm, 1 cm? 1 cm?, 1 cm2, B 1 cMm?,
JTIMHBI TUHBL KP Kr
5.10—2 229 |79-1073|13-102{1%.103|1.5.10°3({1.85-1071
1.10—2 46 34 .10 3103 7-103| 7.4073| 3.4.1072
5103 23 [7.9-1075]| 13.10¢| 15-10¢|1.5.10"2| 1.8.1072
1.40—3 {4.6.10"1(3.1 . 1076 3.105 7104 7.1072| 3.4.1073
1.40—% 4.6 . 10-2{3,1 . 1078 3.107 7.1405| 7-.1071) 3.4.10™¢
1.10—5{4.6 - 10-3(3.1 - 10710 3. 109 7 - 106 7.0 | 3.4-1075
1.10—6 {46 . 107431 . 10712 3.1011] 7.107 700 | 3.4-1076
1.10—7 (4.6 -1075(3.1 - 10714 3.1013 7.108 7000 | 3.4-1077
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HocTH, 2) cadmaHdme MEXAY 4YacTANAMU BO3MOKHO JIHMOIb
HadmHaa ¢ wacrui Auamerpom meHee 0.1 mM; Goimee Kpym-
HBIC YaCTHUIBI CANOATHCA He MOTYT, TAK KaK HX COGCTBOHHEIH
Bec OymeT HpeBHIIATH CHJIBL CIHNAHUS.

9tu monomeHnua B o0meM Buie OHIE W3BECTHH emie
KJIACCHKAM arpoOHOMHWYECKON HAYKH.

Iloupennre uacTHNE WMEIOT pasHHA pasMep, PasHyIo
¢opmy m HepoBHy moBepxHOCTh. [loBepxHOCTE wacTwy mpm
GoJIbIIOM yBeJMYeHUU HANOMHUHAET TOPHYI MeCTHOCTh. Bh-
COKUe (IUKW» 4ePeayITCH C HOHIKEHUAME — (JOJTHAMMIY.
UYem kpynmHee yacTuna, TeM 0ojee KPYIHEE AMEIOTCA HEPOB-
HOCTH Ha Hel.

Crnunanme wacTuy npu COMWKEHHE MOMKET IPOUCXONATH
B OTHEJIBHHEX TOYKAX (KOTHA CONPHKACAIOTCS «IHKIY) B B ILIO-
CKOCTAX (KOrja COIPHKAcCAIOTCA T'PaHm).

C yBenuuenweM pasfpOOJEHHOCTH YACTHI[ CYMMapHas
OJOIaAb IUIOCKOCTHHX KOHTAKTOB MEKAY YACTHIAME BO3-
pacTaeT B mepBoil cremeHm HX PasapobieHEmS, YHCIO IKe
TOYEUHBIX KOHTAKTOB — IPWMEPHO B TpeThell CTeIeHH pas-
apobimenmsa. 910 00CTOATEABCTBO YCIOKHAET MaTeMaTH-
9eckyl paspaboTKy sakoHOMepHocrelt cammanus. [lpm opm-
HaKOBO# pasfpo0ieHHOCTH YACTHI OPH CIUIAHAN HEepexop
OT TOYEYHHIX KOHTAKTOB K ILIOCKOCTHHIM HPHBOJAT K yBe-
JUYEHUI0 CHJ CIEIUIEHUS W IOBHOIEHWI0 HOPOTHOCTH IIOYBHL
Ha paspeiB m C;Kartue, orHeceHHHX Ha 1 cM2, Ilosromy cra-
HOBHTCSI fICHOH ¢umsmueckas Opmpofa JAaBieH:mA OpH CId-
naHmm yactun. JlaBieHme BH3HBaeT cONmKeHWe MOYBEHHBIX
9aCTHI[ ¥ TeM YBeJIWYEBAET BEPOATHOCTh BO3HWKHOBEHWS
MeXKAy HEUMHE CHJ CLeIVleHWs, BeJeT K 3aMeHe TOYeuHBIX
KOHTAKTOB IUIOCKOCTHHIME, 4YTO TOK€ YBEJIWYABAET CHJIK
cmemiennsa, oTHeceHHEe Ha 1 cM2,

B mouse Mesy KPYUHHIME IIOYBEHHHIMA YaCTALAME
pacmojaralorca 0oJlee MeJKEe U KOJJIOWIEHBIE YAaCTHINH,
cryxampe Kiaeem. Ilpomecc cammammsi wacTmm npoTeKaeT
00RHYHO H0 THOY ckiemBaumsa. Ilpm sHaumTenprHOM OOBOZHE-
HOU HOYBEHHBIE KOJUIOWAH M KOJUJIOMAHEE IJIeHKA Ha Mo-
BepxHOCcTH OoOjiee KpPymHHX uactuy Habyxaor. B arom co-
CTOAHWY OHY GIM3KO HOAXOHAT APYT K APYTY U COCTABISIIOT
efIHYI0 KOJUIoUAnyIo cuctemy. B meit \ipm morepe maGuiTod-
HO#l BJArm BOSHHKAIOT SBJIEHUS B3aWMOJECHCTBUA MEXILY
gacTunamu. Ilponmecc HamommHaeT Me[IeHHYI0 KOATYJIAIMIO,
TPOUCXOASINYI0 IPH KeJATHHAPOBAHAN TEEPOYUIIBHEIX KOJ-
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JIOMAOB — HPOLECCC, OTIMYHOM OT OOKYHOU KOaryJasluM.
IIpm jxeraruHEpOBaHUM YACTHIH Kak OB BHIOMPAOT IOJO-
JKeHHe, B KOTOPOM CBASHBAIOT APYr Apyra. Illpzm stom moay-
yaerca Oojee ymopsagoueHHAs CHCTeMa C HEKOTOPHIMHE 3a-
YaTKaMI CEMMETpPUN B CTpyKType. U3 ¢Qusuro-xmmmm KOJI-
JOWAOB H3BECTHO, YTO NPH KeJATHHUPOBAHUY KOJIJIOWTHEIE
gacTansl o0pasyioT rexb. B reme XoxmompHbIe YyaCTHIH CBA-
3RIBAIOTCA APYr ¢ ApyroM m ob6pasylT Kak OH CKeleT HIN
OpPOCTPAHCTBEHHYIO ¢epMy, NOPHEJAIONMYI0 Tredi CBOMCTBA
TBepjoro Teixa. B sgueiikax, o0pasyeMbHiX STHM CHEIETOM,
pasMemgaeTcss BOJA.

Bo Bcex cayuasx, KOrfia uMeeT MeCTO KeJaTHHUDOBAHUE,
HY)KHO HCKaTh Yy KOJJIOWHOB ocoboe CcTpoeHme, a WMEHHO:
YACTUUE MOTYT COCTOATH JAubGO W3 [AMHHHEX Tenei, 1ub6o
U3 IUIOCKUX CETOK-JUCTBEB, T. €. B HUX 3AJOKEHHl 3aYaTHH
KaK#X-1100 HOJMMCPHU3AIMUIOHHHX KPOILECCOB.

Beugy Ttoro, 4ro yacTUI OpY KEAATEHUPOBAHUA JOJKHEL
mepej ciumaHmeM OHTH ONpefieIeHHHIM 00Pa3soM MOCTPOEHHL,
BaJKHO, 4TOOH IPOLECC NMPOXOQUAN MeJJeHHO H OFXHOPOLHO
Bo Bcem oGwseme pacrtBopa. IlosromMy Takume mefneHHO HAY-
mue Dpolecch, KaK KcIapeHme, COOCOOCTBYIOT 3TOMY fAB-
aenuio. [lpm mcnapenmw BOGH W3 IOYBHL B ITpOIECCe rKelia-
THHAPOBAHUA KOJJIOUAOB MEKIY YaCTHIlAMHU IOYBE BO3-
HUKAOT <KOJJOHJHEIE MOCTHKW», YyJep)KUBAaeMHe CHJIaMH
cuenieHnsa (BaHAePBAaJbCOBHME). ¥YINIOTHEeHZWEe MOYBH OJa-
TOIPHUATCTBYET STHM ABJIEHUAM.

B ArpodpmsmueckoM wmHCTATYTe paspaboTaHa MeTONMKA
I3MepeHNA SABJIeHN CRICMBAHUA U W3YUEHH Kiesdmiue CBOM-
CTBA pA3NMYHEIX KOJJOWJHHIX BEIIeCTB: THAPATOB OKHCH
yKelle3a, AJNIOMEHAH, KPEMHEKUCJIOTHI, i‘ymmnonoﬁ KHCJOTHI,
ryMaToB KaJbUWs, KalWda, HATPWA, KOJJIOHNOB M3 HOJ30-
JECTOM W 4YepHO3eMHHIX mous. Ha pmc. 14 mpuBopmTca cxe-
MaTHYeCKOe YCTpPOoicTBO DpHGOpa AN WCHOEITAHHA KJIEAIIEX
BemecTtB. IlpmGop cocromt m3 WBYX KPYTJIHX, XOpPOWIO OT-
mIadOBAHHKEX NIACTUHOK W3 KBAapIa, BCTABIACMEX B 0CO-
6oro ycrpoiictBa oboiimei. Ha moBepXHOCTH 3THX IJIACTH-
HOK HAHOCHJIOCH TO WM WHOC KieAllee BemecTBO B BHJE
KoJuromaHoro pacrsopa. OGoiiMbl ¢ IIACTHHKAMH U HaHe-
CEeHHHIM KJeeM OJMHAKOBO BO BCeX CAYy4agX CHKEMAIACH
7 TOJBeIIMBAJUCH, KaK yKasano Ha pucyHke. H mmxmei
oboiime, mMelomeil KpPIOUOK, NPUKPEIIAJNCA HEBHITATABAIO-
muiicss mHYyp mia Ttpocuk. HanmBasa BoAy mam HachOas
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OeCOK MM MeJKYI0 JpoGh B BelepKO, LPOUW3BOJUIN Pa3pHIB
IBYX CKIeeHHHX miactmaoK. CompormBieHme paspHBY OT-
HocuTess Ha 1 cM? MOBEPXHOCTH MIACTHHOK.

Ha puc. 15 npumBoisiTcsi KpHBHE CKJIEWBAHHA KBapIe-
BHX HJACTHHOK KOJIOMJAMI M3 KPEeMHEBOH KWCIOTH, Ke-
Je3a @ amomMuHEA. PaccMarpumBas [aHHEE, NOpHBeleHHEE
Ha pumc. 15, MOKHO CcKasarTh, -
9TO Yy B3ATHX BeIecTB 3aBH- T
CHMOCTh CKJIeHBAHHS OT CO-
AepsKaHHA BORHL B KOJJIOH[-
HO#l cmcTeMe fACHO BHIPaJKeHA. [El
HaGmomaerca OTYeTIMBHIA [
MaKCUMyM CKJIEHBAHWUSI B y3-
Ko o6iyacTH IOpE BHCOKOMH
BIKHOCTH, YMeHbIenmE
OPOYHOCTH CKJIEWBAHUA JJIA
BCeX BemecTB @O0CJHe MAaKCH-

L
12 zzZ

ARRMRRRRARRRS

MyMa JaeT OCHOBAHHUA HCTOJ- ’
KOBHIBATh €ro Kak o6gacts [ i g
mepexofa 30JiA B Tedb C 006- ’

pasoBaH@eM B KOIJIOHAE KecT-
Koit ¢epmu. C ymeHbIIeHTEM
BOEL B KOJJIOHAAX JKECTKAsd g
cHcTeMa  HAYmHAeT paspy-
marbcsi, B HeHl IOABIAETCA
4 HapacTaeT XPYHOKOCTh. Pmc. 14. VeraHOBKA 1A HCHH-
Ha puc. 16 OPHBOJiATCA TAHAA HA NPOYHOCTH CKIeHBa-
JAHEBE IO CKIEWBAHMIO KBap- 77 PASTITEITLY MIOMIAMM Be-
IEeBHX IUIACTHHOK T'yMAHOBOH o ’
KucioToii m rymaramm. ['ymm-
HOBasA KHCJOTA BHAelxsnachk mo Metony Ceen Opena ma cdar-
HoBOro Ttoppa IllyBamoBckmx Ttopdopaspaborok (Jlemmn-
rpan). I'ymaTH Radmsa w KaabOUsa DOJNYIANHCh HACHIOIEHEEM
TYMOHOBOH KHCIOTH THPATAME OKHCell COOTBETCTBYIOIIEX
MeraiioB., TopdsHoi Kielt momydalca H3 TOro e Topda,
49T0 W TYMHEHOBas KHCJIOTa, IOyTeM OGPAOGGTKE ero OfHO-
npoueatasiM KOH m xunauenmemM B TeueHHe [BYX d9acOB.
ITo cBoemy cocTaBy oH mpefcTaBIAN cMech GETYMOB H CMOJ,
I'yMaToB, MEJ0YHOPACTBOPHAMEIX JUTHAHOB, PACTBODEMEIX yT=
JIeBOJIOB m mp. ¢ mpeobiafanmeM B 9TOH CMeCH TI'yMaToOB.
Paccmarpmeas pme. 16, Mo3KHO BmAeTh, 9TO T'yMEHOBAA
KHACaoTa W ryMmaTel oGiajaior OoJjiee BEICOKEMHE IIOKasaTe-
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IAME NIPOYHOCTH, YeM OpefJHAYyMas rpymnma. 3Xeck HeT y3-
Ko#l ofsactu mepexofia 30/ B reis. Hieamume cBoiicTBa mpo-
ABJIAIOTCA B Gojlee MMUPOKOI o0nacTd 1 upu 6GABMAX KOHI{EH-
TPauAX KJIeAMUX BemecTB. 34eCh MH AMeeM JIeN0 ¢ «Paccachl-
BaHOeM» YOPYTHUX HaOPA/KeHWA, CO3AAOIMAXCA B KOJIONTHOR
cucreme. Ilo Mepe yBenwdeHmA KOHNEHTpPANUE KOJJIOHAA
CKOPOCTh PACCACHBAHUS yOPYruX HaOpsUKeHOA 3aMeiIgeTcA.
IIpounocre ckIemBaHHA BO3pacTaeTr B JHWHEHHOH 8aBHCH-
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Puc. 15. 3aBmcEMOCTDL PO~

HOCTH  CKIeWBAHHSA MHRe-

PaNbHERIMA KOJUIOHMJAHEIMA Be-

mecTBaMd OT Cojep:;KaBuA B
HEX BOJIHIL.

1 — KpeMHeBad KHCJIOTA; 2 —
THIPAT OKWCH 3Kejie3a; 3 — THMI-

Bnaxcrocme, 8 % om Beca obpasua

Pac. 16. 3aBmcmMocTh NPOYHOCTH
CK/IeHBaHAA TyMaTaMm OT COjep-
JKaHHA B HAX BOJHL

1 — qucTrad TYMMHOBaf KIiCJIOTa; 2 —

TyMaT KaJbiuf, 3 — TOpQAHOU Kuell;

4 — rymar Kag. 3aliTpMXoBaHH 00J1a-

CTH HOABJIEHUA BEPACTBOPMMOCTM B BOJE
Y KJeANMX BellecTB.

pPaT OKMCH aJIIOMUHMA

MOCTH OT KOHIEHTpauum Kiesmero semecrBa. Hakorern,
HacTymaeT TaKoe COCTOSIHME, 9TO BO3HHKAIOIUe HPH CKIeuBa-
HUH yOpyrue HaOpA:KeHHus y)Ke He yCIeBalOT PacCachBaThLCA.
Bo3HEKAOT NepeHANpAMCHNA, MOABIAIOTCS TPEMUHE. ITH
}'{‘BJIeHEH HapacTalOT TaKXe B JIHHeAHON 3aBHCAMOCTH OT KOH-
meHTpann: BemecTBa. MakcuMyM IPOYHOCTE CKJIeHBAHAA Ha-
XOAATCATaM, Tle KOHNMeHTpaNuHAd KiIeAmero
BemecTBAa MU BpeMsg paccacHBaHHA yIO-
PyYyrox HaOpAMeHHUNR XOCTAaTOYHO Be-
Auku DB obe cropoHs oT 8TOr0 MaKCHMyMa HPOYHOCTBb
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CKJIeMBaHMUA Pe3KO majiaeT. Takyio THNWYHYI KPHBYIO IPOY-
HOCTH CKJIEHBAHZA MH HabmopgaeM A TyMHHOBON KHCIOTHL.
Poup KaTHOHOB B IPOYHOCTH CKJICMBAHAA F'YMHHOBON KHUCJIO-
TOM CKaskBaeTcad B TOM, 4YTO OHM NPHWAAIOT ef GOIBIIYI0
nracTayrocTh, CKOpOCTh OcnaGleHmss yOpPyruX HaIpsKe-
HEO# B HTOM cCiIydae BO3-
pacraer, @ nepexoj de-
pes MaKCEMyM CTaHO-
BATCA 0OJiee MIaBHEIM.

Boo6me kpmBrie mpou-
HOCTH CKIEeWBAaHYA TIy-
MaTaMd BMeIOT XapaKTep,
TUOWYHHIA NIA IIacTaye-
ckmx BemecTs. Ham6Goxb-
IIYI0 IPOYHOCTH CKIeABa~
HEA [al0T OJHOBAJEHT-
HEle KATHOHH — KaJuil u

HaTpWif, 37ech He OpA- Pmc. 17. 3aBHCAMOCTH  HPOYHOCTH
Be}IeHHHfI. CKJIeMBAHHA NOYBEHHBIMH KOJIJIOHIAaMA

Ha puc 17 oorazaga AerpajupoBaHHOI0 CYIJIEBHECTOTO Yep-
. HO3eéMa OT COJep:;KaHHA B HUX BOJHIL.
3aBUCHMOCTDb CKJIEeNBAHMUA.

p— ; pa— 6oTaH-
KBapPIeBHX MIACTHHOK 1 ec'rec,'l'xzenHat:i aﬂnoﬁr:% 3 2 — o0paGoTaH

KOJLIOMJAMHE Jerpagmpo-

BAaHHOTO CYTJIMHHECTOTO dYepHO3eMa. llouBeHHEE KOJJIOMILL
BHexsaucy npm momomu 0.05H efKOro HaTPa ¢ MOCIEAYIOIIM
9JIeKTPOIMANA30M 0 HeHTpaJbHOH MIH cIabOKmCIOH peak-
nua. V3 gapmmx pumc. 17 BOAHA TaKiKe pe3Kas 3aBHECHMOCTD
OPOYHOCTH CKJIEWBAHUA OT BJAMKHOCTH. XapaKTep KPHBHIX
yKaahBaeT, 4TO MeXaHWYECKHEe OPOYHOCTH CKICWBAHNA MAHE-
PaJbHHIME B OPraHWYeCKAMA HOYBEHHHME KOJJIonaMu O AUSKI
MeKZy coboif. ITO HOATBEPKOAOT ONKITH CO CKIemBaHUEM
TeMH: ke KoJuompgamm, obpaGoramurmu H,0,. Xop xkpusBrx
B DTOM ClIyuyae aHAJOrHW4eH JJIs TeX BemecTs, rae o6paGorka
H;0, e npomssopmiach. Ilo xapakrepy CKIemBaHHA HOY-
BeHHHE KOJUIOUAH HATOMIHAIOT HOJYTOPAOKUCIHL W KpeMHe-
KHOCJIOTH, HO B TO K€ BpeMs OTJIMYAOTCA OT HHX Gojee BH-
Pa’KeHHKIM WHTEPBAJOM KeJaTHHAPOBAHWSA. JTO YKAa3HBaeT
Ha TO, YTO XPYOKOCTh HPH CKJICHBAHWE HaumHaAeT HaOIIO-
JaThCA IpPH 3HAUWTEILHOM OGE3BOKMBAHWE KOJJIOHAA, W HO-
TOMY MAKCAMYM IPOYHOCTH MAJsI NOYBEHHHX KOJJIOWAOB Ie-
pememeH B o0dacTh 00JbIIAX KOHNEHTPANWA KOJIOHEA MU
MaJIHIX BJIa)KHOCTeH.
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10 30 50 70 90
naxcrocme, 8 % om beca obpasya

Hazpysxa paspeiba, xz/em?
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Wsyuenme kiesmux CBOHCTB HPHPOAHHX KIeAIAX Be-
IMecTB TaKKe MOATBEePAWIO W3BECTHHIE B JIHTEPaType HaHHHE,
9TO HPOYHOCTh CKJIEWBAHEA INIOCKAX OTHLIMPOBAHHHX KO-
BepXHOCTEH YyMeHBIDAeTCs C yBelWdeHmeM TOJIMHAHK IIPO-
caoitkn. OGBACHAETCA 3TO TeM, 4TO € YTOJNMEHHeM Kiesmei
OpPOCTONKA YXyHAMAaOTCH ¢u3muecKme CBOHCTBA KIEAMEX
BemEeCTB — OPH BHICHIXAHANM @N3-3a OOBEMHHX WH3MeHeHHH
KJesd OOABIAITCH Tpemuusl. UeM TOHBIDE Kiedmas Ipo-
CloifKa, TeM MeHbIIe B Heill XefeKTOB m3-3a TpemUHOBA-
TOCTH.

Hpyras kapruua HabiaogaeTcs, KOTa ME BBOJAM KiIeAmee
BEIECTBO B TaKoe IOPHCTOE Telo, Kak mousa. B raba. 11
NOKAa3aHK 3aBACAMOCTE IPOYHOCTH CKJIEGWBAHWSI HA PAa3pPHIB,
moJyueHHHe IO YKasaHHOM paHee MeTONHKe, OT DPOJa HO-
TJIOMEHHNX KATHOHOB W KOJHYECTBA BBOAWMOIO B IIOYBY

Ta6anmga 11
ConpoTuBiieEAe NOYBEHHBIX OIOKOB paspbIBY

B 3aBHCHMOCTH OT poJa NOIJIOIEHHBIX KaTHOHOB
H KOJIHYeCTBA OPraHmyecKoro BemecTsa

ConpornBiienue 6J0Ka PaspHIBY,
Kr/cm?
KoJm4ecTBO BBENEHHOIO
B;%‘;gggg;';/fﬁeggggo KaTHOH, 1(0'11;%1;1;1;4 HacHImeHa
TOYBH!

H Ca-- K- Na-

0 0.8 1.0 1.3 1.6

0.5 0.7 1.0 1.5 —

1.0 0.7 1.0 1.7 1.8

3.0 0.9 0.9 1.8 2.5

5.0 1.0 1.4 1.7 25

10.0 1.6 1.0 1.7 1.9

15.0 1.6 1.0 — 1.3

20.0 09 09 1.3 1.2

opranmueckoro BemectBa. ONEITH OpPOEBBOAWIZCH Ha 00-
pasie iepHOBO-IIOA30IUCTON CYTIIMHACTOR MO4BH. B KagecTBe
KIeAINEro BemecTBa OpUMeHsAJCA TopdsHON Kieil, ymomm-
Haemblii BHIme, orpmadmsmpoBanubii o pH 6.0. Comporme-
JleHHe IIOYBH Da3PHBY MPHKHO pAcCMAaTpUBAaTh KAK KOH-
CTAHTY CHKJEABAHAA.

PaccmatpuBan Taba. 11, MH BaguM ciexyiomee.

62



1. OpraHmyecKoe BeIEeCTBO, BBOAEMOE B KOJIMYeCTBE
no 3—5%, ypbenmumBaeT CHIH CKJIemBaHHA IOYBEHHEIX da-
cTHI, AajdbHeiiee yKe yBeJdmdeHAe KOJIMIeCTBA BefleT K yMeHb-
MeHNI0 OPOYHOCTH HA PAa3pPHIB.

O6bsacHeRWe JTEM J[aHHEM HaJ0 HCKAThb B XapaKTepe
I3MeHeHHS KOHTAKTHHIX yciIoBmii. B Bocxofgamed wacTm
AMeeTcsl ylIyullleHme KOHTAKTHHIX YCJOBHH BCIe[CTBOE BBe-
HeHHs BHICOKOJWCIEDPCHOTO MaTepuaja. UmCI0O KOHTAKTOB
MeRAY 4aCTHIAMHA OPH 3TOM yBelIHYmBAETCH, 4 BMECTe ¢ TeM
Bo3pacraerT Iomafb oTpuBa. CXeMaTH4eCcKH 3TO MOKa3aHO
ma pume. 18.

i

Prc. 18 llsMeHeEHe KOHTAKTHRIX YCJIO-
BA# UPH CKJICHBAHAW IIOYBH OpraHmYe-
CKUME BemecTBaMH.

1 — 0e8 OPraHu4eCKHUX BeILIECTB; 2 — MOJHOe

CIJIaKUBaHME HEPOBHOCTE OPraHuYeCKUM Beule-

CTBOM, KOHTAKTHEIE YCJIOBHUA HaWUJdyYlIne, 3 —

U30BITOYHOE KOJIIMYECTBO OPraHMYeC KUX KJICALUX
BeIIeCTB.

MaxcuMyM COXPOTHBIIEHAS PAa3PHBY COOTBETCTBYET 3aMOJi-
HeHUIO Bcex HeposHocreil. JlanbHelimee yBeanuenne KiIeamero
MaTepHmaja y)Ke HAYEro He mpmGaBisgeT K KOHTAKTHHIM YCJO-
BHAM W BefieT JHMb K YBEJIUYEHWIO IPOCIHOHKE KIEAIEro
MaTepHmala MeKJY YaCTHIAM¥W, a BHIIE YKA3HBAaJIOCh, 4TO
C yBedwyeHWEM KJeAMe:dl NPOCIOUKHA CONPOTHBJIEHEWE pas-
PHBY Dafaer.

2. IlormomeHHHE KATHOHH YBEJIMYWBAOT COHPOTHBJIE-
HUe IOYBH paspuBy B Haopasienmm Na'>K->Ca-*>H-,
mpumdeM 5Ta KapTWHA HAGII0JaeTCA W OPH BBeJEHHUA KIeAMUX
BemecTB mpmMepHO Jo 10% ot Beca mousH. Ilpm manbHeii-
meM YBeJIWYEHHWH KOJXYECTBA BBOAUWMBIX KIEAINAX BENIECTB
KapTHHA WM3MEHAETCS W TAKON SICHON 3aKOHOMEPHOCTH YiKe
He HaOmomaercs.

Nraxk, B pe3yiabTaTe BHCHXaHUA 0GBOJHEHHON MOYBH II0Y-
BeHHHIe YACTHIB CIXNOAIOTCA MEXKAY co0oif mim Hemocpen-
CTBEeHHO (IpHW MaJHX pasMepax) WIA OyTeM CKJICHBAHUSA
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KOJIomgaMy, pPAacOooJaraiolMuMuCcd MeXAy KPYOHREIMH 4Ya-
crunamu. Konnomgume nieEKH Ha moBepxHOCTHE 00jiee KPym-
HHIX YaCTHI W WCTUHHBE KOJJIOHUAL IOYBE IPH BHCHXAaHURA
CBSSHIBAIOTCA B OOIIYIO CHCTEMY, YOPOYHSIOMYIOCS OPH BH-
cuxanmn. [losromy ma cammmelica HOYBEeHHOW MaCCH WIIH
I3 KOMKOB, o0pasyomuxca ws Hee, HE OJHA YACTHUIA HOYBH
He BHIAJIaeT, a Bce OHU CBA3AHH KJICAHAM MaTepHajoM,
KOTOPHI HEKOTOPHIME aBTOpPAaMH HEeNPABHJIbBHO HA3HKBAaeTCH
meMeHTOM. VcKiIoueHneM ABIAIOTCSH UMb IecyaHke u 0au3-
KEe K HEM cyOecuaHnle IOoYBH. HpynHEe yacTAIE], COCTABIAIO-
Oie STH HOYBH, He MOTYT CIMOATBCA MeRAYy coboii, Kouion-
OB jKe, MOTYIMUX CIY:KHTh KjJeeM JJA HHUX, B 3THX IOYBaX
MaJIo.

Jlis BOBHMKHOBEHHs NOpOIEcCa CAUNAHAA MEKAY HOY-
BEHHHIMA dYacTHIlaMu He 00A3aTeJqbHO, uTOOH mouyBa OBIIA
Bcerga mepeyBiaakuena. Hauanpuolt crammeit cammaHmsa sB-
JseTCsA BOBHUKHOBEHHe B IOYBe KAaOWIJAPHHX CHJI, IOOAB-
JAIMUXCA OPH CMAaYWBAHUE e€e BOJAOH W y[ep/RUBAIOIIHAX
YacTums PYT QKOJO Apyra. B Mecrax cmaumBaH@S 9acTHIj
IOYBH BREITECHAETCHA NOTJIOIMEeHHHH BO3AYyX, KOTOPHM MeInal
CONMKEHMIO YacTHI, fajee «BO30YKJAIOTCAY, T. €. HAYAHAIOT
HabyxaTh KOJJIOMAHHE NIEHKA HA IOBEPXHOCTH YaCTHI]
7 cOOCTBEHHO KOJJIOMUMEI, YTO CHOCOOCTBYET MX CKOJbKEHMIO
7 Goslee MIOTHON YKJIaJKe IPH He3HAUYWTEJNbHHX HArpyaKax.

Ta6nmma 12

ConpoTusiense pa3psiBy 06pasuoB ePHOBO-CIAGONO/30ACTOM
TAKEIOCYT INHNCTOH NOYBBI
(DaBnosckmii paiion Jlemmurpajgckoii oGmacTn)

Baamxnocts (%), 1o
KOTOpo# mosommiicA | IIpenen MpPOUHOCTH PaspPHIBY B CYXOM COCTOAHHM, I'/cM?
oGpasen
OTKJIOHEHUSA
Ha BCIO cpennee | Cpennee us OT CcpenHei
BecoBaA | 00BeMHAA | pnomanp | Ha 1 cm? | 3MCia 06Das- |  peyuqunnl mpe-
0B neJla_[IPOYHOCTH
30 39.0 3820 955 8 +71.3
25 32.5 2070 518 9 +77.4
20 26.0 1000 250 10 + 3.3
15 19.5 965 241 8 +10.9
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B pesynabrate B 3THX MecCTax MeKAY dYacTANAME LpH
BHCHXaHEN BO3HOKAIOT MOJIEKYJISIPHHE CHJIK B3amMojeii-
crBuA. Uem Goiblle YacTEN@ CMOYEHA, TeM 0OJbIIe TaKHX
CHJI BOBHWKAET. JTO BHUJHO W3 CJEAYIOIEro OMHITA.

OGpasmsl w3 [lepHOBO-HOJBOJACTON CYTJIMHECTON IOYBHI
pPacTEpaJHCh B BOBAYMIHO-CYXOM COCTOSHHE B CTYIKe W IPO-
cemBaJuch 9epes curo ¢ orsepermamu 0.25 mm. Ilpoceannasii
MaTepual HabmBaJCA B BOCHMEPKH yKa3aHHON paHee OPMEL.
Jamee oGpasusl pasiunyHO YBIKHAIACH B HAXONWIACH B CO-
CTOAHHE YBJIA)KHEHHA ONHE CYTKH, IIOCJTe Yero BHICYIIWBA-
Juck Ha BO3AyXe. B 5TOM cOCTOAHME OHU MCHHITHBAIHACH
Ha pas3pHB IO YKasaHHO# paHee Merofmke. Hak ciaenyer
m3 fJaEHEX Tabx. 12, OpoYHOCTH HOYBEHHHX 00pas3moB Ha
Pa3pHB BO3pacTaeT IO Mepe yBeJm4eHHs OPefBapPHTEIBHOIO
YBIaKHEHAA.

IIpm BHcHXaHmE yBIQKHEHHOW OYBH KaNWJJISIPHEE
CHIE HepeXofdAT B MEKMOJCKYJIAPHHE CHUIH CHelVIeHusd,
MEKEY 9JacTHOAME BO3HUKAIOT CHJIK, KOTOPHE, KaK yKashl-
BaJOCh paHee W KaK ciefyer m3 taba. 12, He moryr OHITBh
o0bscHeHHN KaOWISIPHEIME CHJIAMA, TaK KAK DPaspeB o00-
pasmoB Npom3BOAWICA B cyxoM cocroanmu. Ilox Biamanmem
9TUX CHJ TOYBEHHHE YACTHIH [OCIEe YBIUKHEHHA M IIOCHe-
HyIOIero BHCHXaHAA HOYBH CBA3HBAIOTCA B CIUTHYIO MacCy.



TFaaea 111

KPOINDEHNE NOYBEHHON MACCBHI HA CTPYKTYPHBIE
OTAEJbHOCTH

CormrHas mouBeHHass Macca, o0pasoBaBmasica mocie yB-
Ja;KHEHHA A IOCTefYIOIero BRICKHXAaHNA IMOYBH, pa3felseTca
Ha KOMKE (arperaTil) HOJ BJIAsAHWEM IeJ0oro psAfa ¢uam-
9YeCKOX fABJCHOH, COBepIIAIOIUXCSA KaK B CaMO# IOUBe, TaK
I B OKpy:/Kalomed cpefe. Bo Bcex ciayuasx B mOuBe BO3-
HOKAIOT KaOWJJAPHEE CHJIH, BH3HBaOIume B Hell o0beMHEIE
W3MEeHeHWsA. OTH CWIK NPHBOJAT K NepepacupefeieHHIO
IJIOTHOCTH B HOYBEHHON Macce. B ofHmX Mectax IOYBeHHHE
dacThnn cOXmKaoTCsA, B Apyrmx paspsmraorcsa. Iloas-
IAITCA ILIOCKOCTH, WO KOTOPHIM CHJIH CHEeINIeHHA MeXAY
gacranamMu ociaabeBaloT @ IO KOTOPHM modyBa pasbmBaercd
Ha KOMKY IPH BO3JelicTBuu Ha Hee m3BHE. IPPeKT KPOmeHNs
TOYBH YCHJIMBAETCS OT HEOZHOPOJHOCTH CJIOKeHWS NIOYBHL.
Hpomerme nDouBn coBepmaercA amb0 CaMOIPOHM3BOJBHO,
OOJ BJIUAHZEM IHWIb ¢U3MIECKHX ABIeHHH, IPOTEKAMUX
B TBepJOH YacTd WOYBH, JWOO «OPHHYJATEJIBHO», IIOH BO3-
HeficTBEEM KHBOTHHIX, DACTeHHWH W dYeJOBeKa.

K umecay camMonmpowsBOJBHBIX ABIEHHA, BHBHBAKIEX
IOABIEHAEe B II0YBE YYACTKOB C OCIA0IEPHBIME CHIAMHE
cIlellJeHAA MEX/JY CINNIMAMACH YaCTHNAMH, OTHOCATCHA H3-
MeHeHN#A, BO3HHKAIOMYZE B IOYBe IOJ BJIMAHUEM BHICYIIHBA-
HOA u OpomopakmBarHma. H wmcay sBiaenmil, «mpmEyAn-
TeJbHO» M3MEHSIOMUX COOTHOIIEHWE CHJ CHEeIVIeHUA MeILy
94acTHIAMHA IIOYBH, OTHOCHTCHA TaKHe, KaK JAedcTBHe KOPHe-
BHIX CHCTEM pacTeHHil Ha HOYBY, JelicTBHe POIOIMUX B KOOAI0-
U7X KABOTHHIX W IOYBOOGpabaTsBAIOIEX OPyAHi.
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Kpomelme IOYBHI HA arperatnsl HOoa BIWAHHEM
BHICYIIABAHHSA

BeccrpyKTypHas modsa Hpd 3HAYHATEIBHOM YBIaKHEHUH
mpespamaercs B CIVIOMEYI0, ollee M MeHee BA3KYIO Maccy.
CunH cHemjeHms MeKAY YacTHIAME 3TOM MacCH, KaK MH
y)He BHUAeNH paHee, ¢ yBelmdeHmeM YBIasKHEHHA CHadaja
BO3PACTAOT, a 3aTeM HajalT. BABKOCTh MOYBeHHOH MAacCH
TeM MeHBIIe, yeM Gojbme B Hell BOfe. Boja, pasmemascs
Me;KIy TMOYBEHHHIMA 9YaCTHNAME, PasfBUTaeT WX, ocaabissa
CHIH clemieHuas Me)xay Humu. Ilpm srom Goapmyio poas
GynyT mrpath Taxkume QaKTOpPH, KaK pasMep HOYBEHHHIX 4a-
CTHI, COCTAB MEUHEPAJIbHHX H OPraHWYECKHAX KOJJIOUOB
IOYBH M XapaKTep KaTHOHOB, KOTOpPHe HAXONATCA B HOTJIO-
meHHOM COCTOsiHEA. UeMm OoJblIe IOYBA COJEPIKHUT MEIKHX
YacTun, B 0CO0EHHOCTH KOJIJOHAOB, a CpPeA: KOJJIOHFOB —
OpraHmYeCKEX BemecTB, TeM OOJbIIe OHA YAEPIKHT B @O-
rJAOMEHHOM COCTOSHUE KAaTHOHOB. KaTHOHH jKe, B3amMO-
HelicTBYS ¢ BOZKOil, OpPHEHTHPYIOT MOJEKYJIH BOJHI, CO3KaBas
BOKpPYT ce0a rufgpaTHyio 060I09Ky. ¥YBeamdeHNe KOIAIECTBA
HDOIJIOMEeHHHX KATHOHOB yBelWYmBaeT W KOJHYECTBO CBA-
3aHHOM ¢ HuMm Bofe. Uem MeHblme pajmyc KaTHOHA, TeM
6osbmedl IIOTHOCTHIO JIEKTPHYECKUX BapPsNOB HA eJHHEIY
mOBEepPXHOCTH OH 00jajmaer m TeM 0OJblIee KOJMYECTBO BOMH
OH cBsKeT BOKDPYT ce6sa. OmHOBalleHTHHEe KaTHOHH, a Cpejn
HOX JATF,. W HaTpmil, 6OJbIIe CBAKYT CJOEB BOJK BOKPYT
cebs1, WeM ABYXBAJGHTHHA KajabIuil WIA TpeXBajJeHTHbIE
aMoOMEHEA ¥ Kejle30. SHAYAT, OXHOBAJEHTHHE KATHOHE OpH
YBAKHEHUA LOYBH JAJbIIe OTOABHHYT CJAWOIMINECH IMOYBEH-
HBle YacTHOH APYr OT JpPyra W YMEeHBHIAT CHJK B3aHMO-
JIefCTBAA MeXAy HEME, KaK 5TO BHJHO W3 CICAYIONHX [aH-
HHX ([JIs1 IePHOBO-IOA30JHCTON, CYTJIWHHECTON Ha MOPEHHOM
CYTJIIMHKE IIOYBHI):

ConpoTuBJieHue
pasphLIBY, Kr/cm?

Mpu 249, mBumamEOCTH (I\}J::' A 82% i 8’83270

B BO3IYNIHO-CYXOM COCTOAHUE { g: . gggg i 8(1)?3

OGpasusl TepHOBO-MOA30JIMCTON CYTAMHMACTON IIOYBHL Ha-
CHIMAJACh WOHAMH HATPHS W KaJbHOWA, B BO3TYNIHO-CYXOM
COCTOAHHA PaCTHPAJUCh B CTYyIKe, HpOCEWBAJIHCH Ha CHUTE
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¢ orBepcrmamm 0.25 MM, mocie vero HaGmBajmch B CTaH-
HaprEEe (OPMH [0 ompefielieHHOH, OJMHAKOBOH BO BCeX
cIyd4asX IUIOTHOCTH, 3aTeM CMAYMBAJUCh M WCIHITHBAJIECH
Ha paspHB BO BJAKHOM 1 BO3AYIIHO-CYXOM COCTOSHHSMX.
Hax BmgHO #3 mpmBeJeHHHX [JaHHHIX, IOYBA, HaCHIMeHHAS
HOHAMH HaTPHA, BO BJa/KHOM COCTOAHEE OKA3HIBAET MEHBIIEE
COOpOTHUBJIEHAEe pa3pHBYy, 4eM IO0YBa, HACHINEHHAA KaJjb-

OFeM, B CYXOM jKe CO-

T croannu Hao6opor. Pas-
83 HOIA MEKJY paspHBaMH
3§ BO BJIQKHOM H CYXOM
53 COCTOSIHHE y TIOYBH, Ha-
RE CHINEHHO HaTpHUeM, BHA-
3Ic qATeNbHO O6abImas, 9em
§§ Y KaJabmus.

< L Oy ITpm mepexope moYBH

0 10 20 50 40 50 60 yz mepeyBIAKHEHHOTO
Bnaxcnocme, 6 % om beca obpasua mByxdasmoro (Boma -+

Puc. 19. Viorsenme obpasma ofuk- ~ TBEPABIE JACTHIB OUBH)
HOBEHHOI'0 CYIJIHHHCTOI'0 4YepHOo3eMa COCTOAHUA, KOTOpoe, Kak
B 3aBHCHMOCTH OT YBJIa;KHEHHS ¥ BH- M3BECTHO, CHOCOﬁCTByeT
CHIXAHHA. IOBOPAYMBAHMUIO M OPHEH-
L BeSmonal_ofpaden nots WU mammn KpYTHX MOTCKY.T
pachbiIeHdblil o6pasel IMOYBE NOCTENEHHO ¥ 0YeHb MAJBIX MHUIEJJI
VYBIAKHAJICA U YHH?[’:;};IF}HCH METOIOM BnGpa- ¥ BO3HUKHOBEHHIO KOJ-
JOWNHEIX MOCTAKOB MEK-
Iy dYacTHOAME, K Tpex-
¢dasHOMY (BOfa--TBepAsle YACTHIE IOYBH-|BOBAYX) B Macce
IIOYBH BOBHUKAT KANMIJAAPHEE CHIH, C)KAMAIOIZE B Ompe-
HDeleHHOM HANPAaBJIeHWN IOYBEHHYI0O MacCy ¥ YIUIOTHAIIIZE
ee. Uem Gomee yBiaskHseTcd HOYBa, TeM GOJIbIIe OHA YIJIOT-
Herca npm Bechxanmm. Ha pme. 19 mowkasamo mamenenme
miorHocTH 00pasna mouBH OGHKHOBEHHOTO CYTJIHHECTGIO
YepHO3eMa B BaBHCEMOCTE OT YBIQKHEHHSA ©  BHICHXA-
HUS.

O6pasen w3 OGHKHOBEHHOTO CYTJIAHUCTOIO YepHO3EeMa
pacrmpajica B CTyOKe, ODPOCEHWBAJCA Yepe3 CHUTO C OTBEp-
craama 0.25 MM M pa3iIWYHO CMAYMBAJICA H YILIOTHAJICH
Meromom BmbGpanmm (o6pasery 2). Hak pmoHO m3 pmCyHKa,
yonoTHenme 06pasna BO3PACTANO ¢ YBIa)KHeHWEM, HOCTH-
rajo MaKCHMyMa, a 3aTeM Hmafajo. YIIOTHeHWEe H3MePAIOCh
B3BeUINBAHZEM ONPeJeIeHHOro 00beMa MOYBH ¢ INPUHATHEM
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BO BHWMaHMe BjayHOCTH. Ha pHCyHKe IOKasaHhl 00BeMH,
3aHEMaeMsle TBepjoil ¢asoil MOYBH IpPH HAHHOH BJIAKHOCTH.
pm mgocrmxenmm abcomoTHON BaakHOCTA H8% mOuBa Ipe-
Bpamasachk B Ipasb. B TakoM COCTOSTHHE OHA HOANEpP:KHBa-
Jach 0ojilee CYTOK W 3aTeM OOJBEpPrajach BHCYIIEBAHUIO.
IInorHOCTP HOYBHL B 9TOM Clydae Wa3MepsIach IyTeM B3Be-
IMWBAHMA HA Becax BHPe3aeMHX M3 IOYBH [EOMETPHYCCKE
OpaBUIBHHX (QUryp, C y4eToM BJIQKHOCTH IO4YBH. Bricy-
muBaHwe Oc3 [NaBieHHA W3BHe NOKAas3aj0, 4TO IJIOTHOCTh
obpasma MOYBH OPOJOIKAaeT pacTu A0 abCOMIOTHO CYXOro
cocrosuusa. [lo cpapHeHmi0 ¢ BO3YUIHO-CYXHM COCTOSHHEM
IoyBa YIIOTHAETCA B MOJTOPa pasa, TakuMm o6pasoM yILIOT-
HeHWe NOYBHl, BOBHHUKINEE IIOJ BJINAHUEM KANMIIAPHBEIX
CHJI, DepexOfAIMuX B JajJbHeilleM B CHJH B3aMMHOTO IpHA-
TSDKEHUsI, BHI3KBaeT o0beMHEE M3MeHEeHHs B mouBe. Bmmay
HEeOJHOPOJHOCTH (AaHW30TPONHOCTH) MOYBH HANpPABJIeHHE STHX
CHJI PaBJIWyHO, 4 BMECTE ¢ TeM pa3Nm4Hbl I 00beMHEE H3Me-
sHenus. Ilo aroii mpuumne B moyBe BOBHUKAIOT HePeHANPse-
HOsI, B pesyibraTe KOTOPHX mnosBiaiorca Tpemmun. Ilo-
BTODSAIOIECCHA YBIA)KHEHWSI ¥ BHICYIIEBAHUA IIOYBH yBe-
JUYABAIOT ee TPEeIWHOBATOCTh, KOTOpas SBJIAETCA HAYAJIOM
,00pasoBanma arperaroB. Xapaxktep OGBEeMHHX H3MeHEHHI
IIOYBEI, OpPUBEfeHHK Ha puc. 19, He ABIgETCH TUIHYHBIM
Ins Bcex mouB. Berpewalorcsi mousm, o0beMHEE H3MEHEHHA
KOTOPHIX IIPH BBHICHIXQHHH BOJHL JKOXOJAT O ONpPeJeJeHHOro
mpefiesia # . uJiee He YBeIWYMBAIOTCH, HECMOTpA Ha YORIIb
BOAHL. OTO CBABAHO C HAJmYEEM B IIOYBe (KECTKOTO» CKe-
jJera W3 KPYOHHIX YaCTHI, HEC}KEMAaeMOro o0beMa KOTOPOTo
JOCTATaeT MOYBA HPHW BHCYNIABAHUW,

TeopermyecKr MOKHO NIpefCTAaBHTH cebe cMech W3 HOU-
BEHHHIX YaCTHI[ PA3JWIHOA HUCIEPCHOCTH, MOYTH JAIIEH-
HYI0 CHOCOOHOCTH HaBaTh TPEI[HHH IPH BHCHXaHmu, B 3TOM
clIydae moyBa J[OJKHA HMeTh Tpy0Oyio ¢paxiumio (Hampummep,
HDecyaHyio), Koropas obpasyer Hec:kmmaeMmsrit creiser. B mo-
pax »Tofi rpyboit ¢pakumm pasmemaercs HApyras, Oogee
aucoepcHas ¢paxmua. B mopax, oGpasyomuxcsa B pe3yiab-
Tare cMelleHHA ABYX (pakumil, pasmernaercs eme Gosgee Med-
Kasgt ppaknma m T. 4. [Ipm takom mocrpoemmm oOpasyercs
cMech ¢ MauaeMm oO0bemumME ma3Menenmama. [Ipaxrmra
JOPOKHOTO0 W TOHYAPHOTO [eja BhpaboTana OpEMepHHE
peuentil FobaBok rpy0oro Marepmajia B IJIAHY g HOJY-
9eHNA HPOYHOH W HepacTpecKHBaome#ca cMecH.
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Yem Goabme mouBa COREP!KAT KONIOHAHHIX YaCTHI, U
9eM OJHOpPOJHee ee MeXaHWUeCKHWHA COCTaB, TeM 0oJjbIie CIIO-
co0HOCTh JaBaTh TPEIIWHH. YBeludeHHme KOJIMYECTBA OPra-
HUYECKOr0 BemecTBA B IoYBe B ob6meM cmoco6CTByeT BO3-
HUKHOBEHHIO €€ TPemHIHOBATOCTH, B OCOOEGHHOCTH TOTHA,
KOTJa ME}KIXY MEHEPAJbHHMHE YacTumaMa o0pasyTca CILIOM-
HEIe OpOCHOfKE opraHmyecKoro BemecrBa. Ha xapaktepe
TPEIIWHOBATOCTA CKA3HKIBAETCA POJ HOTJIOMICHHHIX IOYBEH-
HEIX KATWOHOB, KaK 9TO BWJHO U3 NAHHHX, HOJYYEHHHX Ha
TOM30JHCTON CYTJIMHACTON MOYBe W mMpHBefeHHHX B Tabia. 13.

ITousa B BOBAYmMHO-CYyXOM COCTOSHHH pacTHpalach je-
PEBAHHHIM IECTHKOM B IIPOCEMBAJAch 4Yeped CHTO € OTBep-
cruamm 0.25 mm. Taxoit o6paGoTke mnojBeprajumch CepHE
mouB, HachmeHHNXx H-, Ca':, Na‘, K+ (Meropzmka mx Hacs-
meHWA OCHOBAaHUMAME ONMCaHa Hmxe). Bce o6pasmsr mpo-
IATHBAJIACh PA3HHIMA KOHIEHTPALWSAMEA KOJUIOMEHKIX Opra-
HWYECKAX BemIeCTB, 3aTeM B COCTOAHUE TPA3HM PacKIaJHBa-
JUCh B MeIKWe CTeKJSHHbHE YalledK:H ¢ IJIOCKEM JHOM O
cymumiuck Ha Bosayxe. OCpasylomumecss IPH 3TOM TPEI[AHEL
samepsiimch. JlmmefiHoe mporssxeHme TpemuH Ha 1 cM2 m
cay:xmiao Mepoii cpasmenms. Ilonyuennbie NamHEle OpEBO-
marcsas B Ttaba. 13.

Tacamma 13
TpemmrOBaTOCTS NOYBEHHBIX O0OpasuoB (MM Ha 1 cm?)

B 3aBHCHMOCTH OT KOJHYECTBA OPraHHYECKOro BemiecTsa M pojaa
NOrIOMIEHHOI'0 KaTHOHA

KoaugecTBo
BBeJIEHHOTO
B II0YBY OpraHu- H- Ca K Na-
9eCKOro BeinecTBa,
%y OT Beca MMOYBHI

0 1.2 2.5 Tpemun Her| Tpemun HET
0.5 1.4 23 To me To xe
1.0 1.6 Tpemen ger » »

3.0 4.8 0.6 » 0.7

5.0 6.2 4.9 3.0 Tpemun Her
10.0 9.7 9.5 15.2 8.7

15.0 7.5 9.9 — 3.2
20.0 5.0 10.9 10.0 0.8

He ocramasinmpasck Ha [eTalbHOM AaHAIH3e MRAHHEIX
tabia. 13, meobxomumo cxasarb, 9yto Ca'* mw H* maror B 06mem
Ooiiee BHICOKYI0 TpemumHoBaTocTh, ueM K- mmm Na-. Ho Tpe-
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nmes, o6pa3oBaHHBE OJHOBAJEHTHHMA KATHOHAME, LIHpPE H
rayGe. Ilousa, Hachmennas OXHOBAJEHTHRIME KATHOHAMI,
umeer GoJiee MeJKAe MOPH, TaK KaK YWCIO MEKPOCTPYKTYp-
HEIX DJEMEHTOB B Hell B3HAYATENHHO MeHbIIe. BrichxaHme
Takoil HOYBH mMAEeT MeJllleHHee, W YOpyrue HaOpPAKEHUA,
BO3HEKAIOIME B Hell mOJ| BIAAHAEeM KANWLIAPHHX W BaHJEp-
BaalbCOBHX CHJI, YCHEBAIOT pPAcCCACHBAThCH. 3aBECAMOCTh
Opolecca BO3HMKHOBEHHA B IOYBe TpemuH 1 Hedopmanmi
OT BeJWYUHH CTPYKTYPHHX OTHEIbHOCTEHl NOKAa3aHA eIme
M. X. IlarynesckuM.

Bonpocam o0pasoBaHmA B I0YBe MaKPOCTPYKTYPH IpH
BHICYIIMBAHKE MOYBE NOCBAMEH psAx pabor. B Ta6u. 14 mpm-
BopaTcs Waumme, moayuemnme 1. I'. AjepmxmusiM (1949),
0 BJHSHUA BHCYMUBAaHEHA Ha (QOopMEpOBaHWEe NOYBEHHOM
CTPYKTYDHI.

O6pasnn wWCOHTYEeMBIX [OYB FOBORWIHCH JO BO3AYIIHO-
CyXOr0 COCTOSHHM, PACTHPAJIHCh W IPOCEMBAJUCH depes
CATO C OTBGPCTHAMA 3 MM W B KOJHYecTBe 2 KI NOMEMAJIHCh
B BereTamuOHHHIE COCY[H, Ifie YBIaKHAJAHCH JO YKasaH-
HEIX BJIQKHOCTEH H IPHE 3TAX BIAKHOCTAX Aep:rajmch 12
HHelt, mOcie 4ero BHCYIMHBAJ ch. lIpA BHCHXAHHA TOYBH
npmobperaid Ty WIH HHYI CTPYKTYPY. XOPONIO BHpaMeH-
Hasl B3epHECTAasA CTPYKTypa IpPE BHCymBaHmA 00pasyercs
y mous, GOraThiX T'yMyCOM # HOYTH HOJHOCTHIO HACHIIEH-
HHX KAaTHOHAMA Kaiubuus W Marums. KpyomnoxkomkoBaTas
CcTpyKTypa o0pasyerci y HOYB, OTHOCHTENbHO OeJHHX Ty-
MyCOM H COfLep/KamuX, HOMEMO KATHOHOB KAJUbOWS B Mar-
HOsA, XOTsA OB B HE3HAYATENHHOM KOJWYeCTBe KATHOH HA-
TpEA (depHO3eM MmuTpodaHOBCKOrO MIOJ).

Wrak, BHCHXaHHE YBJa)KHEHHOW MOYBH CHOCOOCTBYeET,
¢ OJHOM CTOPOHHI, CKJIEMBAHUIO 4aCTHUI|, ¢ JPYyroii — oGpem-
HHM W3MEHEHHUSAM, BOSHUKAIOIMEM B I0YBe IOJ BJIASHAEM
KanWIAsApHEX cmi. [{auTenbHOe HaXOKAGHWE MOYBH B Iepe-
YBIQKHEHHOM COCTOSHAM CIOCOGCTBYET CONPUKOCHOBEHMIO
YaCTHI[, BOBHAKHOBEHHI0O MEKAY HUMHE KOJJIOHIHHX «MO-
CTHKOBY» H BefeT K HamboabmuM OOBEeMHHM W3MEHEHHAM
B CBf3d ¢ HaOyXaHmeM IOYBEHHHIX KONJIOMAOB. OTH ABJe-
HOSA HpHU JajJbHelWlIeM BHICHXAHHE BHBHBAIT KpOIIeHME
DOYBH HA OTHEIBHOCTH, YTO HAOJIOKaeTcs B HPHpOje IpHA
BHICHIXaHHH HIOYBH BECHOM.

Ha adpexre xpomeHnsa CKasHBAITCA: MEXaHAYOCKHHA CO-
CTaB HOYBHE, KOJIWYECTBO M KadeCTBO HOIVIOMEHHHIX OCHO-
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Tab6numa 14

Bansanme pricymmBanna Ha GopMEpOBaHHE IHOYBEHHOH CTPYKTYpHI

KoaudecTBo arperaros, %,
Ba (] 9/, OT IOJI §
Tousa HOH BAArOeMKOCTR e ” g ©
=] = 0 =] §
A - o a
g I ] g=
[=) ™ Lol EEY
L —— Bo(;nigmo;cyxaa — 19.0 | 182 | 628
gepuoaen (M- 0 — | 145 | 153 | 702
pofanoscxail 80.0 1000 — | = | =
BosgymHo-cyxasa | — 378 | 154 | 474
OGHKHOBeHHRE I (ncxonnaﬂ;,
gepHOozeM (Ha- ¢ 40.0 — | 294 | 13.7| 57.2
MeHHOCTeIHOH) 60.0 1.6 { 25.7 | 17.4 | 953
80.0 32,5 | 59.7 6.2 1.6
BospymHo-cyxad | — 375 | 154 | 474
. ~ (mcxopHasn) .
M‘;‘;‘;?ﬁfanggﬁgﬁ) 4 40.0 — | 299 160 | 541
60.0 10.0 | 29.8 | 148 | 454
80.0 35.4 | 53.1 9.4 2.4
BospymEeo-cyxas| — 30.6 | 10.8 | 58.6.
IepHOBO-IOAB0MNH- (ucxopuas)
cTas nousa (Jlo- 40.0 — 293 | 98| 60.9
ronpyaHoe) 60.0 983 10| 02 0.5
80.0 100 — — —

BaHMmII, yBeJ@deHme 00IMEro KOJ@YecTBa KOJJIOHMAOB B IIOYBE,
B 0CO0EHHOCTH OPraHWYecKHmX, HAIM4me JBYXBAJEHTHHIX IIO-
TJIOmMeHHHX OcHoBaHmil. BricTpoe BrCymmBanme HOYBHI, IO-
mepeMeHHOCTh BHICYINIMBAHWA W HaMa4dMBaHUA TaK:e Giaro-
OPEATCTBYIOT KPOMIEHMIO HOYBHE Ha OTJEIBHOCTH IPHA BHICH-
XaHum.

Kpomeune IIOYBHI IIpH 3aMOPA’KHBAHHH B OTTAHNBAHHH

Eme II. A. Kocteraes (1940) B xypce Jekmmit mo moYBO-
BefleHmio, mpoumTaHEmX B 1886—1887 rr. mmcaa: «Ipak-
THYECKHe XO035eBa CUMTAIOT BOOOme IONE3HHM HPOMOParKm-
BaHHUe I0YB, B 0COGEHHOCTH jXe HOYB TsKENHX, W IMOJaramoT,
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9TO MmOYBH JenaioTcs or sroro puxaeer. Iamee II. A. Ho-
cTEYeB  ykashBai: «OO0CTOSATENbHHM JKe HCCIeJOBAHOAM
HaJ BIMAHUEM OPOMOpPA)KUBAHWUS HA PA3JIUYHEIE IOYBH MEI
o6s13amn TemepemHuemy mpodeccopy IlerpoBckoii akagemmm
A. A. ®apgeesy.

«Dafieer MOKa3aJy, 94TO W3 BIAKHHX IPOMOPOKEHHHX H
CHOBA OTTasIBIIMX IOYB JeNCTBUTEJBHO BHTEKAET YaCTh BOJH,
O eciE 3Ty BOAY ONISATh HAIUTh HAa OTTAABIIYI0 IIOYBY, TO
OHA Yy:Ke He B3aflepKWBAETCSH MOYBOI0, T. €. BIAarOEMKOCThb
HOYB NOCTe 3aMOPAKUBAHEA MX IeiCTBATENIBHO yMeHb-
ImaercA, a 9T0 BHAYMT, YTO KOUBH HeJalorcA mioraee. Hpome
TOT0, HAWFEHO, YTO NOCJAe OPOMOpPaKMBAHUA OTTASBIIHEe
IOYBH feJalTcsd MeHee CBSABHEIMH, TaK KaK OHH pac-
majanTcs Ha KYCKH OpPH MeHbIIEM NaBJeHUW.

«DaneeB yrasalX, 4TO SIBIEHHS 3TH OOBACHAIOTCA TeM,
9TO mpW 3aMeP3aHUA OYB Jef] 00pasyeTcs HpenMymecTBeEHO
TOJIBKO B HEKOTOPHIX MECTaX, K KOTOPHM CTSTHBaeTCA BOJA
m3 Jpyrux gacrteil moushl. Bcaeacreme aroro mecramm oOpa-
3yIOTCS THe3fa JbJa, a B APYruX 4dYacTAX IOYBE KOJH-
YeCTBO BOJKl yMEHbOIAETCS, BCJAENCTBEE Yero B d7.X JacCTAX
mo4Ba YIUIOTHAETCH, KaK Ipu BhchxaHmm. B mecrax o6Gpa-
30BaHUsA JIbJla HOCJIE ero PACTAEBAHUA OCTAIOTCA TaKme 60Jb~
mye MOJOCTH, 4T0 B HUX He MOKeT BafepKmBaThCA BOJA;
B YIUIOTHHUBIUXCA YaCTAX HOYBH ee 3aJepKUBAETCA TOMKeE
Menblle. MeHbIlee CONPOTHBIEHWE NIPOMOPOKEHHEIX II0YB
pasfaBIMBaHWI0 MOKHO OOBACHETh TOJBKO 00pasoBaHHEM
B T0YBe TPEUIWH».

pmsoasi ary seigepsry ms «Ilousosepmenmsay II. A, Ho-
CTHYeBa, XO09YEeTCs OTMEeTHTh, 4TO pu3miecKue KOHIennuna ¢op-
MEPOBaHWA IOYBEHHOH CTPYKTYpPH NOXK BJIHAHAEM IPOMO-
PaKmBaHUA B OajbHeilneM He TOJBKO He OHIH Ppas3BUTH
H yrayOJdeHH, HO B CBA3H C PACHPOCTPAHEHWEM W yTBepP:KIe-
HEeM KOJJIOWTHO-XAMMYECKHX IPEJCTABIEHUA Ha STH sBJe-
HEA TPOCTO 3abHITHL.

Jlmms B 20-x romax Hamero BeKa OOIMIMpPHHE WCCIER0-
BaHUA IO 3aMeP3aHMI0 BOAH B [OYBEe M HEKOTOpHe HaOmio-
HeHEsA Hajf o0pasoBaHWEM CTPYKTYPH IPH 3aMOPaKUBAHUE
moYBH HpoBefeHN bBolokocom. B pmagpreiimem pabor, mo-
CBAMEHHNX 3aMep3aHMI0 BOJH B IIOYBaX W IPYHTaX, OHIIO
CllelaHO MHOTO Kak 3a py0OeskoM, Tak m y Hac, B ocobeH-
HOCTH B CBSI3W C H3y4eHWEM ABJIEHMN BEYHON MeP3JIOTH B II0Y-
BaXx.
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[Ipm usygenmm BamepsaHus BOAH B IOYBe H IPOHACXOMsH-
IUX B Hell B CBA3H C 9TAM M3MeHEHHiT HeoGXOgAMO BCHOM-
HOTE O (UBWYECKAX CBOMCTBAX BONHL IPH DPABIWYHEIX
remnepaTypax. Hak masectHo, BOfla uMeeT HAMOOIBIIYIO MIOT-
HocTe mpu Temoeparype 4° C. Ilpm monwxeHnmm m HOBHIIIe-
HOO TeMIepaTypH NJOTHOCTh BOAH Hajaer, T. €. OJUH W
TOT € Bec BOJH 3aHHMaeT Bce 06apmume w 66apmue 06beMH.

S
<
1

N
)
T
Ly
. X
A\
)
|
[
~
°

-
S

06vem 6odr, em™ 107

Yace

Prc. 20. 3aBECAMOCTEL CKOPOCTH 3aMep-
8aHEA BOJIbI B I0YBE OT BeJUYUHH OTPH-
naTeapHOM TeMneparyps (o E. I0ary).

IIpm mepexome Bomm B Jenq mpu O° MIOTHOCTL BOAH CKad-
KoM magaer Ha 9%. IIpm pmanbHeimeM noHmkenumd TeMme-
PATYpPH ILUIOTHOCTH JbJa HAUYMHAET ONATh YBEeIWIMBATHCAH.
CKOpOCTh KPHUCTANIN3ANAA BOAK WA AbJ000pa3oBaHmA, KaK
sT0 mokasaHo IOmrom (Jung, 1932), 3aBmcaT OT BEaWYMHEH
oTpuuaTeabHON Temmeparypsl (pmc. 20). Pasmepn Kpmcrai-
JIOB JIbJla TaK/Ke CBA3AHHE C BeJINYNHOM OTPHIATEIbHON TeM-
meparyps. Camsle KpymHEE KpHCTAJIH o0pasyworea mpm O°.
Uem HmWKe TemOepaTypa, HpPHA KOTOPOH .3amMepsaeT BOJa,
TeM Goslee MelIKMe KPHCTAJUIH JbJa IPA 3TOM 00pasyloTcs.
9taM [0 M3BeCTHOH cTemeHW OOBACHAETCA TAK HABHIBAEMEL
pakTOp TECHOTH mpm 3aMep3aHmE BoAN B mHouse (Bepmm-
goH, [leparus m Kupmrenko, 1949). MakTop TecHOTH, HIX
crepumiecKmii paKTOp, BaKIIOYAETCA B TOM, YTO B Y3KHX HPO-
MeKyTKaX WIH KAalmlaApax Boja He samepsaer mpm O°.
Uem MeHbIIe AWaMETP KaOWLIAPa WA KAaOJA, TeM IpH
Gosiee HEBKOI TeMmepaType 3aMepsaeTr B HAX BOJia, 4TO IOJ-
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TBepkaeTca JaHneMm, monyuenubiMu T. @. Boporuk-Po-
manosoit (1937):

Inamerp, MM 3&3&2&%{;’21}3 .
(8 o
.24 —13.
Kannm Bopmbr 045 —146
0.06 —18.5
{ 2.01 — 9.6
Kamunnsapa %;?34 _—_183
i 0.656 —11.35

[TpumenuTebHO K MOYBAM 3TO HBJICHWE ORIJIO H3BECTHO
eme II. A. Kocreiuesy. Tawr, B Kypce NmOYBOBENEeHHUs, YKa-
3aHHOM BHIIIE, OH Mucaj cieiyionlee: «/13aBecTHo, 9TO BOJA
B KaNMJIAPHHEX TPyOKax Mos;KeT OBITH OXJasKkfeHa B3HAYM-
rexpHo Hmue 0° C 6e3 3amcpsanusa ee; HECOMHEHHO, YTO
nogobHoe MepeoxjakieHne OHBaeTr W B DOYBaX».

Hasa kampoit pasgpoGieHHON (HUCOEPCHON) CHCTEMH Xa-
PaKTepHA CIOCOGHOCT, NEPEYMIOTHATHCA TNOJ BIWSIHUEM
npomep3anmsi. B Tabm. 15 mokasaHo BiImaHEe [J0OAROK

‘Ta6.uun;a 15

Kpomenue KaoluHa Ha arperaThl B 3aBHCAMOCTH OT KOIHYeCTBA
npuGaBIeHHOro NMecKa NPy NPOMOpaKEBAHUA

KoJivuecTBO arperaros, %,
§ § Hoa@-
BapuaHT OMbiTa = g 3 uﬁg;w
2 | F| E| E|Z| S| gE |rmon
e - - o - | 3. |crocTn
3 I | [ I o | g
© o~ =) ] -~ =} 2o
Kaonuua . . 66.3 | 224 | 4.3 44 | 1.6 07 0.3 2.0
Kaomun + 200/0
neckKa . 89.0 7.4 1.4 14 | 05| 03 0.3 8.1
Kaomnms 4 400/0
necKa . 92,5 50| 1.4 07 1 03] 0.2 0.2 | 127
KaomnuH -+ 600/0
mecka . . 90.5 69| 1.2 08 | 02| 0.2 0.2 9.5

1 KoadpmmmenToM rIBIGHCTOCTE HA3bIBAETCA OTHOMICHHE CYMMbI
vacrur Gonpme 7 MM K cymMme gactnm or 7 go 0.25 mMM.
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nlecka ¢ uactanamm pasmepoMm or 0.5 mo 0.25 MM HA OCTPYK-
TypEBaHAe KaojuHA mpd mpomopakmpanmu. O6Gpasmu cmecd
KaojZHA W [eCKAa [OCide NPOMOPAKHBAHHA CIErkKa CKmMa-
ameb pykamm. OGpasylommecs Hpm 9TOM arperaTel pacced-
Banmch Ha cmTaX. JlaHHBEE CHTOBOTO AHAJNH3a HPUBORSATCA
B rTabmx. 15.

Omsir nposopmica upm 43% BuamuEOCTH. YCIOBHA IIPO-
MOPaKHBaHUA OHJIN ONHODORHH (OATHCYTOYRAs JKCIO3W-
uAg B XoxopmabHoM mKagy tmma XT3 mpm rtemmeparype

Pmc. 21. 3aBBcEMOcTh KpomeHHA 06pa3moB KeMOpmiicKoi
TIEEH OPR ULPOMOPAKUBAEME OT PpasiuUBLIX J06aBOK
necka.

1 — Ges noGaBkuM; 2 — 20% mecka, 3 — 40% mecka; 4 — 60%
necKa; 6 — 80% neckKa.

—16° C). Ilpusepennnie B Tabin. 15 faHHHE NIOKAa3HBAIT,
4yT0 npmbaBKa NeCKa K KAaONHHY B3HAYATCIBHO YXYHIMIACT
ero cuocoGHOCTh KPOIMMUTHCH IOCHEe IPOMOPaKEBAHMA., AHa~
JOrWYHKE pesyabTAaTH IMOJYYeHH HpE HPOMOPaKABAHUH
BHCOKOAMcHepcHOll ramun (KemOpmiickaa ramHa u3-mof Ilya-
KoBa) ¢ moGasicuitem mecka (pmc. 21). PaccMorperme atoro
pUCYyHKa [O3BOJAET cAedaTh 3ariaoucHue, uro 60%-a mpm-
6aBKa TeCKa K IJIMHE COBEPIIGHHO JHIAET ee CIOCOOHOCTH
KpOmHTHCA OT NpoMopakmpBaHua. Hpome Toro, caemyer
MOOYyTHO OTMETHTh, 4TO YKA3aHHAA TIJAWHA, HECMOTPA HAa
BEHICOKOAMCIEPCHEI MeXaHMYeCKHi cocras, rpy0o Kpommres
(ocTpyKTypHEBaeTcsa) OT IPOMOPaKEBAHUA.

Jlas xopomiero KpomeHusi HOYBH HPHE HPOMOpPa;KUBAHIA
Beo6xo/mMo, uTOOH OHA WMeJaa HAPAAY C TOHKEME Kallmi-
JApaMd [JOCTaTOYHOE KOJmd4ecTBO 60jlee KPYHOHHIX KaomiI-
JAPOB WM HAPARY € KOJNJOWAHHEIME YaCTHLIAMH COACP:Kala
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6x m focraroumoe KommuecTBo Gosee rpyOmX wacTmm,. Ha
puc. 22 mokasad Kpomamumit 3PQeKT 0T mpPOMOpasKUBAHHAS
JePHOBO-IIOJI30JACTOM CYrJAWHECTOW mOYBH. Mexanmuyecknit
cocraB ee TakoB: dactuy Goxeme 0.25 MM — 1.33%, or
0.25 mo 0.05 mm —15.95%, or 0.05 mo 0.01 mm —27.24%,

i
i

) l' H'

1

"
"
i

i

Prc. 22. Kpomamuil s¢dexr oT mpomopammBaHHA Hep-

HOBO-NOJI30J1IcTOR cyrampucToif mousel. CieBa: HoYBa

pacOoLuICHA, YBJaKHeHa M BhicymreHa. CopaBa: Ta 3Ke

OOoYBa pacOblIeHa, YBJIA)KHCHA, NPOMOPOMKEHA W BHICY-
1IeHa.

or 0.01 mo 0.005 mm —33.98%, or 0.005 mo 0.001 mm —
9.1% u vacrun menbme 0.001 MM — 12.4%. Hecmorpa
Ha TO, 4TO mousa cojeps;kut gactmn Menbme 0.001 MM Bcero
12.4%, HO Qpakums NUHJIA BHCOKA, OPWYEeM OBLIHE CAMBIX
Pa3HOOOpasHKX pasMepoB. OTH (PaKIAM NBUIA CO3JAI0T
cECcTeMy JOCTATOYHO KPYHHEIX HOP, B KOTOPHX B HEePBYIO
o4yepelb HauWHACT 3aMepsaTh BOAA NpH Temmepartype, 0au3-
KO K HyJleBOil. IT0O 0GCTOATENBCTBO, Kak OyHeT CKasaHo
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HMKe, wrpaer OOJBIOYI0 pOJb NPV KPOUIEHWW IOYBHL HA
arperarsl.

Ha xapakrep DOPHCTO# CHCTeMH IOYBE BIHMAET TaK:Ke
OJIOTHOCTH HouBH. B ta6n. 16 npusonaTcsa JaHHbE O BIUAHAK
HACXOMHON TUIOTHOCTM MOYBE HPHU IIPOMCP3AHHE HA CIOCOG-
HOCTh ee KpoImuThcsa Ha arperatbl. ONmHIT mpomsBeeH ¢ OOY-
BOii CeBePOKABKA3CKOrO CYrJamHECTOro uepHosema' (u3 Hpac-
Horo Axcas). OGpasupl MOUBH B BO3AYHIHO-CYXOM COCTOAHNHA
pacTupajimMch B CTYNKe M NPOCEMBAJNKUCH Ha CHTE C OTBEp-
cruamu 0.25 MM, HabuBajdnch B QOPMHEL O PA3IMYHON MJIOT-
HOCTM IO Becy, fAooimiuch 70 30% BIaKHOCTA U IIPOMO-
PaHEMBANIKCh B XONOJUIBHOM IMKady B TedeHHe 5 CYTOK
npum rtemneparype —16°C Tak e, Kak YyKasaHO BHIIIe,
ITocne srToro BHHEMaAnCh U3 mKada, JOBOLHINWCH A0 KOM-
HATHOM TeMmepaTyphl M ciierka cykumanuch. CHTOBO# aHa-
U3 OOJNYy4almAXCHA NpPH HTOM ArpecraTtoB IIPUBOJHETCA
B tabn. 16. V3 mpuBefeHnnix MAHHHIX clelyeT, 4TO CHO-
COOHOCTH MOYBH KPOMIUTHCA PE3KO MaJaeT MPH yBeInd4eHuu
mIOTHOCTH 0OJiee eXWHMIE, TIBOUCTOCTD Ke COOTBETCTBEHHO
BO3pacTacr.

TabGbanmma 16

ArpernpoBasHOCTb MOYBEHHBIX OGPA3LOB NPU HPOMOPAKABAHUAT
B 3aBUCHMOCTH OT IJIOTHOCTH

Kpouienue, %,
= =
IIJI0THOCTH - g = | Koadpdu-
MICXOAHOTrO s = o ] IMeHT
o6pasua ~ = = = = N - T JIBIOH-
MOYBHI, r/cm® © = = = 0 =) © CTOCTH
z @ N ~ o K
3 | | | | 2 15
© [ o N -~ > =
0.86 56 | 375 185 225 | 10.7 | 4.3 0.9 0.06
1.03 14.4 | 35.5 | 16.5 | 19.7 8.2 4.1 1.6 0.17
1.31 353 | 39.3 9.6 9.6 38| 1.8 0.9 0.55
1.57 450 | 41.0 7.3 3.8 2.1 | 0.7 0.1 0.82

Ha xapaxrepe HOPHCTON CHUCTEMH IIOYBH CKA3BIBAETCH
H COfiep/RaHMe B Hell OpraHMYecKoro BemecTBa. A omETa
B3aTel 10 moyB IpEMEpPHO OFRWHAKOBOTO MEXaHMYECKOTO
cocraBa (cyriamuumcrteie u raumHmctsie). OO6pasen Kammoi
fIQYBHl JIOBOAWJICA [0 BJIAKHOCTH CTPYKTYypooOpasoRaHIA,

68



OPOMOPaKMBAJICA B XONOAWIBHOM mKady O CYTOK Ipm
temneparype —16° C, mocie dero BmHHEMajcA #3 MmKada,
DOBORMIICA N0 KOMHATHOM TEeMIEPATYPH M CJIETKA CIHKUMAJCH
B pykax. OGpasyomueca Op:d STOM Aarperarsi- aHAIWSHPO-
Banmch Ha cutax., Ha pme. 23 moxkasaHa 3aBHCHMOCTH COJCD-
ykaHMg B o6pasmax ar-
peraTos ot 7 5o 0.25 mm

T wor
OT KOJHMYecTBa Opramm- 3
4eCKOro BeIecTsa B Imo4Y- o
Be, oxucasemoro H,0,  390T
no Iempoitiy. =S
o
PaccmarpuBas puc.23, £960}
MOKHO CKasaTb, 4TO, gs
HecMOTpA Ha pasbpoc To- 8% 4|
YeK, YKaseBawmumid Ha 8§
BIuAnUe Apyrux garro- §ee 5|
PoB, CcHOCOGHOCTH IIOYB §“°
KPOLIATHCA HA arperathl 9 ) ‘ , , , ,
Opd  IPOMOpPa’KUBaHUU 2 4 6 & 10

Coleparcariue opearuvecrozo bewsecmba,

BO3pacTaeT BMecTe C BO3-
6 % om Beca obpasya

pacranmeM B HHOX Opra-

HUYEeCKHUX BeIecTB.
Puc.

B mousenuno-arpono-
MHUYeCKO#W  JuTeparype
MOKHO BCTPCTHTL H IPO-
TUBOMNOJIO}KHEIE  yTBep-
MJeHAA O BIHUSAHUEA OPO-
MOpPaRMBAHAA HA HOC-
aegyoumee KpoIneHme
NOYBH. ITH MHEHHA He
JAUImeHH ocHoBauua. [le-
JO0 B TOM, 94TO KpoUleHUe
IDOYBH IIOCJTEe IpPOMOpa-
AUBaHUA 35PPEeKTHBHO B
TeX caydagX, KOrja B
moyse MIpH 3aMep3aHun
BOJIHI.

23 3aBHECEMOCTh OCTPYKTYpH-
BaHHA Pa3NMYHBIX [OYB IpPH MOPOMO-
paKMBaHAM OT COMep/KaHMS B HHAX
rymyca.

1 — KalTaHoBad CYIJIMHUCTaA MO4YBa U3
Kpachuoro liyra (uepHblii map), 2 — Ta e
nmo4Ba — 4-JIETHUH KUTHAK, 3 — Ta e IMOY-
Ba — 4-JIETHUH KITHAK--HENTAA JIOUEPHa,
4 — Ta Ke IMOYBA — A4-JIETUAA MHeJTad JIO-
nepHa, 6 — Ta e II0YBa — HKOBhUIbHAA
crenh, 6 — OCOJIOJEJblil COJIOHEN THAMKEeJO0-
CYIIIMHACTBIN, 7 — COJIOHEL PIIBMaTHYECKUl
CYTJIMHUCTEIL, & — TYYHBI YEPHO3EM IJIU-
HHUCTBIM, 9 — OOBIKHOBEHHbIl YepHO8EM TIJIU-

HUCTBII, 10 — OOBIKHOBEHHBHII UY€PHO3eM
CYTJIIMHUCTHINA.
HeT U30BITOYHOTO I'COJIE"IGCTBa

WN3bmrounaa BJara pasgBHEraer IIOYBeHHHIE Yac-

TANB. JTO JWOIAeT HUX BO3MOMKHOCTH YIJIOTHATBCA TOX
BINAHWUCM JaBJeHNsA, PA3BHBAEMOTrO JbJOM IIPH 3aMep3aHU
Bofsl. llouBeHHEe wYacTUIB MWW MUKPOATperaThl OKashl-
BAIOTCS pasfeneHHHME JabAoM. Hukakoro crpykrTypoobpa-
3ywiero spdexra B oToM ciydae mpath Heabss. Ha puc. 24
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IOKa3aHa 3aBACEMOCTh KpomeHHs o0pasmoB ceBepOKaB-
Ka3CKOTO CYTJAUHHECTOrO dYepHO3eMa OT BIAKHOCTH, HpH
KOTOpoli OHE mpomopaskuBaimch. llouBeBHBIe 00pasusl mpm
Pa3HHIX BJIAKHOCTAX NPOMOPAKHBANUCH B XOJORHWIBHOM
mkady, Tak jKe KaK @ BO BCeX OPefHAYINEX OHHTax (Ipm
—16° C B Tcuenme 5 cyrox). Ilocae mpomopaskmBauma m
oTTamBaHusa O6Gpasmel KPOIMIMJINCh HYTeM JErKOro CiKaThA
B pyke. Hak smgro m3 pmec. 24,

100 mo 30% yBnakHeHWs KpoImeHUe

? TMOYBH IOCJHe IIPOMOpasKHBAHUSA
] Bo3pacTaer, a fajee Hmajaer.
?'g‘” i Mopsopss mrorm BceMy CKa-
N § 3aHHOMY O KPOIIEHNUM MOYBH IpH
X 3aMepa3aHu®, HAKO OTMETHTh, UYTO
€5 OPOMOPaKMBAHME CIOCOOCTBYeT
g8 KPOIIEHMI0O HOYBH Ha arperarsl,
S§40f HO CTeHeHb 3TOr0 KPOIIEHWs 3a-
Sy BHCHUT OT pAfa YCJIOBWHIA.
Se 2l MexanmuecKkmii COCTaB IOY-
§ . BHl, oOmOpeficisd COOTHOIIeHHe
8 KPYOHHX ¥ MEJIKHX IOp, OPSAMO
0 , BJIHAeT HAa KpomeHZme IOYBH Ha

0 . A 60 arperaThl OpH IPOMOPAKHBAHAM.

‘% Z’:“;’;g;’"gkpam Kax nokassBaer ommT, CyrimHm-

CTEIe IIOYBH €O 3HAYNTEIbHEIM

E[’)‘;I.(T24.H B?:zgfqlglggl;zhi 0c-  cofiepsKaHEeM OBUIE Jyullle Kpo-

cymuzgcmﬁ noqng ot Bn:g: [marcA MpM IPOMOPAKMBAHIMML,

HOCTH, Ipm KoTopoii mpoms- 4€M THAKeJEe KeMmOpuiicKme rim-

BOJHJIOCH OpOMOpasKEBaHMe. HEI. DB IOciIefHeM ciliydae BOja

B MOYBEHOHX KaOmIJIApax 3aMep-

3aeT Opu Gojlee HUBKAX TeMIlepa-

Typax, o6pa3ya MeJKWme KPHCTAJIH JbJa, W YILUIOTHSIOME-

npobamuit sddeKT ee 3HAUMTENHHO HEDKE, 4eM B CYTJIHHE-
CTOli IETeBaTOH moOuBe.

Hak m B ciyuae ¢ BecymmBaAmeMm, $aKTOPOM, OrpaHH-
YABAIOIIAM KpoIleHme IIOYBH HA arperartsi, MOKeT OHTH
HpHAMech HeCYaHWCTHIX YaCTHI], KOTOpHE IpH OnpefejeHHEIX
KOJIM4ecTBAaX MOTYT o00pasoBaTh HECKMMAEMHI «KapKacy,
NpenATCTBYOIMUA 00beMHEM m3MeHEHHSIM IOYBH H KPOIIC-
HOI0O ee Ha arperarsl. .

Poap oprammueckoro BemecTBa NpPE KPOUIEHHW IIOYBH
Ha arperaTh CBf3aHA ¢ 00pa30OBAHHEM MHAKPOCTPYKTYPH

Y
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mouBH. Yem Goapme NOYBA COREPKHUT OPraHWYECKOro Belme-
crBa, TeM Ooiee nmpepeHNEpoBaHA ee KaOWIIApPHAsA CH-
cTeMa m TeM Gojlee COBepHIEHHO OHA KPOIIMTCSH Ha arperaT
Ipd OpPOMOpPaKEBAHUM.

YmrorHeHEe cOnmKaeT HOYBEHHEE YACTHIE, HO 3PPeKT
00beMHOr0 pacmIUpeHHs B HTOM CJIyd4ae CHIKAETCS BBHUAY
BO3pacTaHAA KojgmdecTBa Mukpomop. JIbmoo6GpasoBanme
B IOYBe B 3TOM ciydae Oyher mpowmcxofuTh npu Gojee Hm3-
KOX TeMmmepartypax. Byayr o6pasoBmBathbca (oilee MedKme
KPHCTAJIBl JbJAa C MAJHM OOBEMHHIM pAaCIIEpPEHEEM.

Bramknocts mOYBH mpEm 3amMep3aHHmA HATpPaeT BayKHYIO
poab B KpoumeHum ee Ha arperart. [Ipm m3brrTounom comep-
MAHUHE BOAHI, KOrfa MeXAy IePBUYHHIME IIOYBEHHEIMH dYac-
TANAMA HJIA MEKPOArperaTaMm HaXOAATCA IPOCIOAKE BOJHI,
a B JaJpHe#imeM JbJa, MAKPOCTPYKTypa He TOJbKO He 00pa-
syercs, Haobopor, HabamofaeTcs pacHHIeHmE MAKPOCTPYK-
TYypH Ha Gojlee MeJKme arperarhl.

Jdaa ngyumero KpomeHHs Ha arperats Heo0XOXHMO,
4TOOH HapsAAY ¢ BHCOKHEM COREp)KAHZHEeM BONH B IIOYBE HMe-
JIHCh TBepHAhle KOHTAKTH MeKAYy DOYBEHHHKIME YaCTHIAMU
WM MEKpoOarperaTamu, Torga o0beMHble H3MEHEeHUs B IOYBe,
BEI3BIBA€MEIe BOJIOW, mepeXofsAmell B Jel, MOBEAYT K YIJIOT-
HEeHOI0 NOYBEeHHHX YaCTHI], CIUINAHMWIO HX C OJHOBPEMEeHHHIM
pacdieHeHZmEM CIMOIERcH MacCh Ha OTHeIbHOCTH IIPOCIOfi-
Kamz abga. [Ipm mMamom cofepkaHmE BOAEI CTPYKTYypooOpa-
sylomuii 3gdeKT OpE OPOMOpAKMBAHHH HUYTO)KeH. Bopa
B 3TOM clIydYae HAXOAHTCA B TOHKHAX KaOwWwilispax H ¥y
MOBEPXHOCTH YACTHI, M 3aMep3aeT NOPH HU3KAX TeMIe-
parypax ¢ MaJeM KO3ppmmmeHTOM 0OBEMHOr0 pacImiu-
peHEZA. .

M=uorokpatHOoe B3aMOpaKMBAHWe W OTTAWBAHWe HOYBH
TOBHIIIAET ee CHOCOOHOCTh KPOMMUTHCSA Ha arperaTh. [laske
'KEPHEIe TJIMHK IPH 3TOM MOTYT PACCHIATHCA HA OTHEIbHOCTH.
Menkme BOMOCHEE TpeIWHE, BO3HHKIIAE OPH HEPBOHAYATb-
HOM 3aMOpPa)KHBAHWE, OPH OTTANBAHMA BaIOJHAITCH
BOJIOf W pacmupAIOTCA OPHE NOBTOPHHX 3aMOpa/KmBa-
gaax. Ilpm srom BakmEO, uTO mpH OKOHUATENBHOM OTTAH-
BaHZA GBI 00ecIeuen MOBEPXHOCTHHIA CTOK, TAK KaK IPH J0J-
TOM JIeKaHUW B BOJe HEBOJOLNPOYHHIE arperarhl, BO3HUKIIOE
B IpoIlecce 3aMep3aHHA BONEI, PpAacIIHBAIOTCH, MeIKHe
TPemWHBl 3amiHBalOT u 3PPeKT KpPomeHHA Ha arperars
ncdesaer,
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I[JI}I Kpouienyda OOYB HA OTACJBHOCTU B MpoIfecce mpo-
MOpa/KUBaHUA Ba)KHO, 4TOOH B IOYBE BOBHMKAJNO JOCTATOU-
HOe KOJMYEeCTBO JbJA. B KOHKPeTHHX HOJEBHX YCIOBUAX
aT0 GyJeT BO3MOKHO JHilb B TOM clydYae, KOrfa OpU JOCTa-
TOYHOM yBJIQKHEHUH IMOYBHl CKOPOCTH KPHCTANIH3AIUE BOSB
OyHer mpeBHINATh CKOPOCTH ee MCIAPEHUSA U3 TAHHOTO CIOA
TIOYBHL.

B sacymuaumBeX yCIOBHSX IOr0-BOCTOKA IIOF BIHAHUEM
OCeHHHUX JOifieil HOYBA MOKET HOCTATOYHO YBIAKHATHCA.
Ho ¢ mosaBienmeM OTpAIATEIbHEX TEMIEPATYpP M CBA3AHHOMN
C 3THEM CYXOCTH BO3/IyXa, YCHJIEHHOH BeTPOM, MOKeT CO34aThCA
7 CO3/aeTcA TaKasa mpUpofHas o0CTAaHOBKA, KOrJa CKOPOCTh
ucmapeHmsa BOAH OyJer OpeBHIIATh CKOPOCTh JbJ00Opaso-
BaHuA B mouBe. HpomleHwsa Ha OTHENBHOCTU B 9TOM CIydae
mpoucxoputh He Oygmer. llogswmumit moiuB HOYBH MOMKET
HCOPAaBUTH IOJOYKEHUe,

O6pasoBanue nbJla B [OYBE OPU HACTYIUIGHWH OTPHIA-
TEJBHEIX TeMOepaTyp HAauMHAETCA CPasy BO MHOTHX TOUKaX
mouBs. B mepeyn ouepeis 3aMepsaer BOJA B KPYIHBIX
mopax ¥ HeKaOWIISAPHHX mnpomexxyTrax. OuepumBaiorcs
YYaCTKE B mO4YBe, pasfieleHHEE 3aMmepslieir Bomoit. B raxmx
YUYaCTKAX CO3[al0TCA «3aKDHITEHIE CUCTEMEI», OT/AeJeHHHE OT
aTMoceps mpocioiikamum Jabma. Takue cucreMe rpy0o
pacuyIeHsI0OT MOYBY HA OTAEIBHOCTH, BHyTpU 5THX y4acTKOB,
YOJIOTHEHHHX 3aMmep3liell BOAOW, Opu AajdbHeilleM NOHH-
JKeHUNW TeMIepaTypsl OYAyT BO3HUKATh Jpyrume, Gojee Mmend-
Kme yuyacTKu ¢ obpasoBaHWeM ibfla W OmOYBA OyHeT IpoO-
JOJKATh KPOMIUTBCA HA MeJKUEe arperarhl.

IIpakTuka semiefenus ¢ JaBHAX HOP HCIOAbL3yeT KPo-
mamwmii 5¢peKT TPoMOpAIKABAHNA MOYBH, IPUMEH A BCHAIIKY
Ha 310b. B »TOM Cciyuae Heo6X0AUMO CTPEMETBCH K TOMY,
4T06H mose OBUIO o0ecmeyeHo HOPMaJbHHM CTOKOM. B mpo-
TEBHOM CJydae H30HITOK BOFB BeCHOHl BEI30BeT 3aNJEBaHUe
TpemZH, pasfeJAoMUAX IOYBY HA Aarperatsl B DOpollecce
3aMep3aHUA B Heil BOJE, U CBeJET HA HeT Kpouiamee JeiicTBue
npomep3anus. Hamo nomHmTh, uTO arperars, o0pasywmuecs
B IOYBE [OJ BIWSHZEM MOP03a, He BojompounH. IIpm mpa-
BHJIBHOM peryJHUpOBaHUMU OCeHHe-BeCeHHHUX BOJ Ha IOIAX
Z NpOBeleHWEM CBOEBPEMEHHHX KyIbTHBAUuii m GOpOHOBa-
HUA BEeCHOH MOKHO € BHIOJOH [JA yposKad peajnm3oBaTh
CTPYKTYPy, BOSHHUKIIYI0 B IIOYBe IPH 3aMep3aHHM B Held
BOJIHL.
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Kpomenne nogsbl mop peiicTBueM KOPHEBBIX CHCTEM
MHOroJieTHell TpaBAHHCTOI PaCTHTENbHOCTH

Eme B XVIII B., mpoeskag mo0 pPYCCKEM 4YepHO3EMHBEIM
cTemsAM, akKafleMdK PympexT BBHICKasal MHICIb, YTO BOIPOC
0 NIPOHCXO}KAeHHU YepPHO3eMa — HTO BOHNPOC GOTAHWYECKHIL.

Hnaccurku pycckoro mousomesienms — B. B. Jfoxyuaes
u B ocobennoctm II. A. KocrriueB — cBf3HBaI®m OpexoBa-
TYI0 CTPYKTYpy JecocTenm ¢ BoO3feiicTBIeM Ha NOYBY
KODHell JepeBAHNCTON PaCTHTEJbHOCTH, & 36PHHCTYIO CTPYK-
TYpy 4epHO3eMa — C BO3JIefiCTBEEM KOPHEBHIX CHCTEM Tpa-
BAHHUCTOH ayromoit pacrureabHoctu. Wsyuas cmeny pacru-
TeJIBHOCTH Ha 3apacraomeM nepernore, II. A. Hocrhues
B 1886 r. ycranoBma creneHb KPOUIEHUA MOYBH IOJ BO3NEi-
CTBUEM KOPHEBHIX CHUCTEM pA3JHYHHX BHUJOB TPaBAHUCTOH
pacrmrenbHOCTH. Ero paborh modyuwim HajdbHeiillee pas-
BHTHE B YYCHHM O TPABOIOJBHON cucTeMme seMiefeldns, pas-
paborannoit B. P. Bunbamcom.

Upew pycckuXx yuYeHHX O BOCCTAHOBJEHHM CTPYKTYPHI
HOYBH IOJ BO3/eiicTBEeM HAa Hee KODHEBHX CHCTEM TPaBA-
HUCTOH PAaCTUTENBHOCTH GBIIY BOCHPUHATH W B APYTHX CTpa-
nax. Vssectunit amepmranckuit mousosen JI. I[. BeiiBep
(Baver, 1942) B cBoeit kuurc «IlouBeHHas ¢usvka» MUIIET:
«...TPABSIHOW JepH moBHmiaer rpanyismmio. Hexpei, nay-
4alomuii I0YBY, 3HAKOM C BEICOKO# OCTPYKTYPEHHOCTHIO
mous npepwuit, Kto paGorax ¢ rpaBamm, Tor 6yAer HaXOLATHCA
NoJ, CUJBHHIM BIeyaTJeHHMeM BIWAHUA KOPHEN Ha rpanyid-
LU0 IIOYBED),

BospeiictBme KOpHEBHX cHCTeM TPABAHMCTON pPacTHTENb-
HOCTH HAa [OYBY HPOHCXONHT ciefyioimmm obGpasom. Hopum
1 KOPEUIKH, TPOHU3HBAIIYE MOYBY BO BCeX HANPABIEHUAX,
pasIBUral0T MOYBEHHEE dWacTAOH Ha cBoemM mOytm. Iloua
MeKAY XOfaMu KopHeir ymiorusercsi. HopHu, ormmpas
¥ TleperEWMBAg B IOYBe, CO3JAIOT B HCH HDEPEMEHHYIO IJIOT-
Hocthb. Ilo xopmaM CrHEBIIMX KOPHEH CONPOTHBIIEHWE IOYBH
noysooOpabaruBaoiqum opyamsam Oymer HammenbmaMm. Ilo
STHM ILIOCKOCTSIM HPOMCXOJUT KpOIMeHWe MOYBH mp: obpa-
foTke.

B. P. Baabsamc B Kypce JeKU#il 0 DOYBOBEAEHHIO IHCAN:
«He Moxer OHITH COMHeHHSH, YTO BIUAHNE KOPHEBBIX OCTAT-
KOB Ha OPOYHOCTh HOYBHL TeM Jydille, YeM pasBHTee KODHe-
Bag CHCTEMAa PACTEHHWA IO OTHOUIEHWIO K pPa3BeTBJIEHHOCTH,
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mo3TOMy Hawiyumiee BJAWSAHZE HA CTPOeHHE MOYBH W Ha ee
IpPOYHOCTh OKA3HBAIOT TaKWe pacTeHWsi, KaK KJeBep, JIO-
IlepHa W Apyrme MHOTOJeTHHE KOopMoBhe 600oBHe». B mamn-
HeiimeM, pasBUBasg yueHHEe O CTPYKTypooOpasyiomei poam
TPAaBAHUCTON PpACTHTCIBHOCTH, aKafk. Bmabsamc obGpamaer
BHUMaHme Ha eme OOJbmMYI POJb B 5TOM IIporiecce MHOTO-
IeTHHX B3JaKOB xayroBoii ¢opmanmmm. HopHm m Kopemkwn,
OTMEpas B OYBe, HAKOIUIAIOT B Hell OpraHMYecKoe BemecTBo,
KOTOpOe DpHjaeT BOAONPOYHOCTh IIOYBEHHHIM arperataM.
910 CBOMCTBO KOPHEBHIX CHCTeM TPABAHHUCTOH paCTHTENb-
HOCTH MH PacCMOTPHM B JajbHelmeM. 3[ech e nocTapaeMcs
yAcHUTHL cebe KOJHYECTBEHHYI0 CTOPOHY KPOUICHHWS NOYBH
Ha arperatsl HOOJN Je#CTBEEM KOPHEBHX CHCTEM.

Ecam ¢ neGompmoro yuacTka OFHOPOJHOM WOYBH U3
Pa3HBIX MeCT Mbl BO3bMeM O0Opasmsl ¢ rIyGmHW IaXOTHOTO
cJ10sA, mepeMciliaeM WX, HOJYYWM CpefHEA obpasem, pasio-
JKEM ero TOHKEM CJI0eM ¥ BHICYIIOM Ha BO3AyXe, 3aTeM
pacceeM Ha CHTaX C Pa3HHM AWAMETPOM OTBEpCTHH, TO MHE
moNyuYWM JaHHHe O pasMepax arperaro, Ha KOTOpHeE pac-
magaerca moysa. Takme oOpasmsl MOMKHO GpaTh ¢ PasHHX
mojieii ceBooGopoTa ! W COCTABUTH KAPTHHY, KaK KOpPHe-
Basg cucTeMa pas3dWYHKX pacTenmil JeicTByer Ha IOYBY
B OTHOIIEHWM KPOUIGHWS ee Ha arperarthl.

OcraHoBEMCA HA HECKOJABKHX mnpumepax. B raba. 17
mpuBoasarca famene H. V1. CasemmoBa (1936a), momyden-
HBle Ha ODHITHOM moJie THMEPA3eBCKOH CeIbCKOXO03A#CTBEH-
voii akagemmm. [lousa pepHOBO-mMOABONMCTAsE, JIETKOCYTIH-
HACTadg Ha MOopeHHoM cyrimake. OmHT ¢ GeCMeHHHIMA KyIb-
TypaMZ NIPOBORWICH B TeYeHHe HECKONBKHX HEeCATKOB JeT.

CpaBHmBas Ko3QPUIUEHTH CTPYKTYPHOCTH, MK BHAYM, 9TO
GecopepsiBHOE mapoBaHWe He COOCOOCTBYET arperamuu mMOYB.
OnpsoseTHme 3epHOBHE KYJbTYPH IO CPABHEHHI0 ¢ HapOM
YAYUmaoT KpomeHWe NOYBH, HO Goxee 3¢deKTHBHO meii-
CTBYeT KJieBep, KOTODHIH DNOBHImMAaeT KO3)PHOUEHT CTPYK-
rypHocTw mouBwm B 10 pas.

B ra6x. 18 nupmponsaTca aHaJorAYHEE NAHHHE, MOJYYeH-
HEle HaMI Ha JepHOBO-CIa60mOA30IuCTON CYTImHACTON Kap-
GomaTHOI mouBe B coBxoze I'y6mmo Bomocosckoro paitona
Jlernnrpanckoit o6macrm.

1 [InA xapaKTepUCTHKE HeJIOr0 HoJA o6pasmnoB GepeTcsa CTOMBKO,
CKOJIbKO HeoDXONuMO [iIA NONYYeHHA CTAaTHCTHYSCKH NOCTOBEPHEIX
TaHHBIX.
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Tabamma 17

JaBuCAMOCTh KPOMICHHA NOYBHI OT 3aHEMAIOMIEH NMoNe KyIbTYpbI

KoJngecTBO arperaros, Y, %

(=]

Hen

Densanxn ] g g E 8 gz EE;

22|« | 2| 2| T |2 | gz8

So | = | 3| T 5|8 =58

Beccmemmmit map | 757 [ 129 | 54| 24| 14| 25 0.28

Becemermas poms| 300 | 302 | 25| 82| 51| 5.0 1.9
BeccMeHHHIH Kile-
Bep mo dony
MEHEpAaILHOrO

ymoGperns 19.7 ] 26.7 | 240 | 113 | 14.2]| 74 2.7

Ta6amoga 18

3aBECHMOCTDH KpOoIIeHHnsA NOYBBI HA arperarbl OT XapakrTepa

PACTHTEIbHOCTH
KoangecTBo arperatos, % E:;

o = = | |8 o3 5;"

IlonA ceBOOGOPOTa Ez j g E g - °| B : %E 5

Bs @ - Ty 13}

=3 IR VO BN IR N 4 -4 4
OsBec ¢ moaceBoM

Knesepa . . . .| 16.2 | 11.9[14.2(14.8/13.8 9.7/ 96| 9.8 | 285
Haesep 1-ro roga

noJb30BaAHUA 130 | 6.1]18.6|11.2/22.8|14.6|57| 80 | 3.76
enmra, nokp-
Tag pPasHOTpaB-
HOH  JyroBoil

pacTuTenbHo-

CTBIO H DPefKOH

copoil onbxoit .| 58| 13.9]|34.2|12.6/20.1| 6.2| 1.6 | 5.6 | 7.77

O6pazenm mo4BH, B3ATHIH ¢ EJAHWHBE, KPOIIATCA Ha arpe-
rartel Jyume, 4eM o6pasern co crapomaxori. HoamuecTBo
¢pakuumit Mmenpme 1 MM pe3ko yMeHbITaercd. ATrpoHOMHYE-
CKad IEeHHOCTh arperaToB BO3PacTaer.

2 Tlop K0a@PHOEEATOM CTPYKTYPHOCTE NOHMMAeTcA OTHOINeHH®

cymmnt Qpaxnuid or 10 mo
0.25 MM ¥ Gojbme 10 MM.

0.25 MM K cymme Qpaxouii MeHbIIE
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Ta6muma 19

3aBmcuMoCTH KpolmeHnus 00bIKHOBEHHO! 0 TJIAHACTOrO
gyepHo3eMa OT XapaKTepa pacTHTCIABHOCTH

KoauuecTBO arperar

B, %

TIona ceBooGopoTra

6oJibIe
10 Mm

10—5 vm

5—3 MM

3—2 MM

2—1 MM

1—0.5 MM

0 5—0.25

MM

MeHbIe

0.25 MM
Koappunuent
CTPYKTYP-
HOCTHU

Ilaposoe mose ua-| -

pomponamiHoro
ceBooGopora, H(
mpomiefiee 9e-
pes  porangio
(konx03 «Brico-
kuil» Tanoscko-
ro paiiona Bo-
POHEexCKO#H 006-
Jact¥d . . . . .
ITapoBoe momne 7-
NOJLHOIO Tpa-
BOIIOJIBHOTO Cé-
-BooGopoTa ¢ of-
HOJETHUM I10JIb-
30BaHUMEM TpaB,
YyiKe mpomienmniee
OfHY pOTamuio
(UmcrutyT 3eM-
Jenennsa M.
B. B. Joxyua-
epa B llenTpanb-
HO dYepHO3eM-
HOH mo:oce) . .
Ilone m3-mog MHO-
TOJIETHUX TpaB
7-IOJIBHOrO Tpa-
BOHOJILHOTO Ce-
Boo6opora ¢ of-
HOJIETHHM IIOJIb-
30BaHHEM TDAaB,
OpOXOoJsmiee BTO-
PyH©  poramuio
(ToT 3Ke mHCTH-
Y1) . « - . . .
Herkocumaa  me-
JmHa B CTenH:
(3anoBefHUK,
TOT K€ HHCTH-
TYT) « « « .« . .
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234

10.7

4.3

0.5

3.3

11.3

11.5

41

8.1

7.7

8.6

173

7.6

10.9

11.8

36.5

15.8

12.3

13.0

18.0

26.8

16.1

19.5

10.3

3.0| 120 1.8

28.9] 24

o
<

28.5 2.8 | 131

11.5| 1.8 | 425




B ra6x. 19 npuBoAsATCA KaHHHEE JIS Y4ePHO3EMHOMH MOYBHI,
KOTODHeE YKasHBAalOT Ha BBICOKYI0 CHOCOOHOCTH depHO3eMa
KpomuThcA Ha arperaTh. [laske mpw mapompONAmIHOM CEBO-
obopore KO3QPUIMEHT CTPYKTYPHOCTH OCTAGTCH BHICOKEM
(1.8). Ilop BawaHWeM poranuili HpaBUIBHBIX CEeBOOGOPOTOB
C TONWYHEIM HOJB30BAHMEM TPaB KOPYUIMEHT CTPYKTYP-
HOCTH Ho4YBH Bo3pacraer B 8 pas. Ilpumepom mpeanrHOro
KpOllleHNA NOYBH HA arperars sBjisgercd neiumua. Ha neit
arpoOHOMHUYECKH IeHHHEEe ¢parmuy oT O A0 1 MM cocTaBAAOT
6omee 70%.

Ha 10ro-BocToK 0T OOBKHOBEHHBIX YePHO3eMOB IPH GOJb-
meil cyxocT:m KiamMmaTa d¢@eKT KpOIIeHHWA IMOYBH IOJ, Heil-
ctBueM TpaB ociabesaer, uto BugHo u3 ganuex H. M. Cas-
punoBa (1936a), mony4eHHBIX HA TEMHO-KAUITAHOBBIX CYIJIM-
HucTex nouBax HpacHokyrckoit onsiTHON cranmun (taba. 20).

Tabauma 20
9ddexT KpomeHNA MOYBHI NOJ [elicTBUEM Tpap

HoanuecTBo arperartos, 9, %
= - Sa
oA ceBooGOPOTa 3. g g j a g g ;Es
25 g - o | = gh(“
5 | oS FES o a8
g | 2| 4| 1 |28 | 8| 258
Uetnipexnernmit
nap . . . .. .| 486 | 136 | 121 | 131 5.8 6.8 0.8
UersrpexiaeTHns
JIIONEPHA C JKAT-
HAKOM . . . . .| 36.7 | 200 | 19.9 | 103 7.1 6.0 1.3

YerspexieTHee Mpe0bBAHKE TPABOCMECH YIYILIAIO KO-
QUIUEHT CTPYKTYPHOCTH NOYBH TOJABKO B 1.5 pasa, uro,
KarR BUOHO OHLIO M3 NIPHUBENEHHHX NAHHBIX, MOTYT CHeJaTh
1 3CpHOBHIe KyJabTyphl. HemocraTok BOAH B yCIOBHAX IOro-
BOCTOKA OrpaHMYMBAET YPO:KAWHOCTH MHOTOJETHHX TpPAaB,
a BMECTC C TeM M KPOIIAL[yI0 POJb MHOrOJETHedl TpaBAgHH-
cTolfi pacrTmTeNbHOCTH. AHAJNOrMYHHE HAHHBIE IOJIY4alOTCA
1 Ha HeNOJUBHHIX ceposeMaX. ITO 00CTOSTENbCTBO He GEHIIO
YVUTCHO IIPM NOBCEMECTHOM BHCAPCHHU TPaBONOJBHOH CHC-
TCMEl 3eMJIC/eJIUA. ‘

B 3akmoueHne HeoGX0fMMO CKazaTh, 4TO B 30HAX JOCTA-
TOYHOTO YBJ&KHEHWSI TOYBa IOJ AefcTBHEM KODHERHX CHC-
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TeM TPaBAHMCTOM pacTHTEabHOCTH pEOOperaer cmocobHOCTh
Kpomurhcea Ha arperati. [lonesre KyabType, B ocobeHHOCTR
8epHOBHE, COOCOOHH yJyymlaTh arperanmmio mouB. BoapmmM
KpomamuMm sddexTom 007afal0T TPaBH, B OCOGEHHOCTH
MHOTOJIETHHE, TAK KaK OHH mMel0T GojJee Pa3BHTYIO, CHIbLHO
pasBeTBIeHHYI0 KOopHeBYI0 cmctemy. Camo coboit odeBmAHO,
9TO KpoIlmaimee ACHCTBEE KOPHCBHIX CHCTEM TPAB TECHO CBA-
3aHO ¢ mx yposkaidmocThio. Ilpm BRICOREX yposkasax Tpas
Kpomamuii 3pdeKT mX 3HAYMTEJIHBHO IpPeBHINaeT 3ePHOBHE
TOJICBBIE KYJIbTYPHI.

CelbCKOX03AMCTBEHHOE IPOUMBBOACTBO B 30HE JOCTATOU-
HOTO YBIQ)KHEHWsI JAaBHO NPHMEHSCT TPABH W TPABOCMECH
Ha moasax. Hpomenme mOYBH Ha arperaTh mof [eficTBEEM
KODHEBHIX CHCTEM TpaBocMeceil CTallo MOTYYHWM CPefCTBOM
BO3JlefiCTBUA YeJOBeKa HA IMOYBy. BBojgda B cOCTaB TpaBo-
cMeceil pacTeHHs ¢ rIyOOKO yXonsmed KOPHeBOH cmcTeMoi
(moHBEK ® [p.), MBI MOKeM BO3JEHWCTBOBATh HA CTPYKTYDPY
He TOJBKO IAaXOTHOTO, HO W MOJNAaXOTHOTO @ ApYyrmx Gojee
IrIy0OKEX TOPHW3OHTOB, YTO IOBHIIAET IJIOKOPOAHe STHX
oyYB.

. Uem Gospmmee 4mcio JeT TpaBocMecd HaXOH4ATCA Ha HaH-
HOM @moJie, TeM 0oJjiee BHCOKEM KO3QYHUIMEHTOM CTPYKTYD-
HOocTH oOsmamaer mousa. HamGoapmuit arpermpytomuii adpdexT
HaOmofaeTcd Ha I[EJIWHHHX IOYBaX B 30He OOHKHOBEHHHIX
9ePHO3eMOB HOJ JYrOBOH PacTHTENbHOCTBIO (JIYroBas CTemb),

Ho maxosspeHnzme TpaB HA HOJSAX B CACTEME CeBOOGOPOTOB
CBSI3aHO He TOJBKO ¢ WX KpomamuMm 3PPHerToM, HO B C HKO-
HOMWYECKAME YCIOBHAME XO3AHCTBA W B KaKJOM KOHKDeT-
HOM clyuae pcUIaeTci B COOTBETCTBAH C MECTHHMH ecTe-
CTBEHHO-HCTOPUYECKEMHA YCIOBHAM,

Kak mporexkaer mponecc pHIXJeHHAS IOYBH IOA Tpa-
pamMn? Vayuenme 3T0TO0 sIBIEHEHA HA HCPHOBO-IOA3OMHCTHX
mO4BaX IOKAasHBaeT ciefyiomee. B mcpBHil ke rojp mocie
ONIHOJNEeTHEH 3epHOBOM KYJIbTYPH, B KOTOPYIO IIO/iCeBAIOTCSH
TpPaBHl, HOJieé HAYMHAET YIUIOTHATHhCHA. DBBHAY mpeKpameHus
o6paboTKy, PHXJAMEd DOYBY, W NION HAelicTBHeM KOPHEBHEIX
CHCTEM pa3BHBAIMAXCA TPaBOCMecell IIOTHOCTh HOYBHL IOJ
TPaBaMH HOPOROJKAaeT MOBHINATHCA.

B sapmcmmoctm or cocrtaBa TpaBocMeceii, yEOOPHTEABHOrO
¢ona m oOmMUX MOYBEHHHX YCJIOBWI OCHOBHAsA Macca KOpHeH
moj, TpaBamm cosfaerca JuGo B HepBHIl rof WOJb30BaHUSM
TpaBaMH, 1100 BO BTOPOii. X Of{kl IO OTMEPIIEM KOPHAM I KOpem-~
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KaM B OCeHHe-3MMHee BpeMs 3amOJHAITCA BOJION, KoTOpas,

aamepaasd,

pacumuupdgeTr 3TA XOMOHI,

peaqunsyss TeM CaMbIM

arperatrHoe cTpocHme HOYBH, CO3[laBaeMOe KOPHEBHMH CHC-
Temamu Tpasocmeceii. Ha Bropoit rox mosbsoBaHms TpaBaMu
DJIM Ha TpeTH# Toji }KU3HE TPaB B IAXOTHOM ropm3oHTe (THe
COCPCHAOTOYHMBAJACh OCHOBHAs Macca KOpHeil) INIOTHOCTh
DOYBH HaumhaeT YyKC yMeHbIIATLCA. Y MIOTHAOIMEN sddeKT
TpaB HePeXOfHWT B DPHXJAMWiA, KaK STO MOKHO BHAETh U3

TaGamma 21

HEB&MWK& YOIOTHEHHA NMOYBBI MO MHOTOJETHAMHA TpaBaMA

IINOTHOCTL Ha rJyOuHe
0 cM

1949 r. 1950 r.| 1951 r.
BapuarT onmnira TpaBocMmecu &
843 2 a a
188 ® g | ¥
‘Em§ = ] £
=38 8 8 8
Huesep ¢ rtmmo-
Ilo ¢ony maBo3- ¢eesroit . . . .| 1.20 | 1.36 | 1.37 | 1.27
HOro YROGpeHEA Kuaesep c¢ somep-
u3  pacdcTa HOH H OBCAHH-
30 /ra. Ilokpos- me#r . . ... .| 121} 136 | 1.43 | 1.35
Hafg KyJAbTypa — Kuesep ¢ aMode-
oBec eBKOH ®u OBCHA-
Hume#r . . . . .| 123 | 137 | 135 | 1.24
Kuesep ¢ TEMode-
Ilo d¢omy wmnmue- eBko#H . . . . .| 1.23| 1.36 | 1.32 | 1.32
panbHLIX  yRO- Huesep ¢ monep-
Openuil u3 pac- HOH H OBCAHH-
qera Ncop“oKﬁo neﬁ o o e e e 1.24 1.37 1.40 1.23
IlokpoBuas Knesep ¢ TtHMO-
KYJbTypa — 0Bec ¢eeproli m 0B-
caEMued . . . .| 149 | 1.38 ] 134 | 1.21
Knesep ¢ TmMO-
deeBxoit . . . .| 1.8 | 1.33 | 1.36 | 1.29
Bes ymoGpennit. Kaepep ¢ monep-
IToxposnas ; HOR W oBcHHM- 116 | 1.33 | 1.41 | 131
KYJbTypa — oBec meit . .. .. . . . .
Haesep ¢ TKMO(I)B-
€BKOil B OBCSIHU-
meir . . ... .| 120 | 134 150 | 1.29
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nmamHHX, modyueHHHX Hamu ¢ E. H. Xaiikmaoii Ba nepBOBO-
OOA30MHUCTHX CYTJIMHUCTHX II0YBAX  9KCIEPUMEHTAJbHO-
omsITHOTO coBxo3a (Bcecowosnoro wnayuno-mcciemoBarenb-
CKOTro mHCTHTyTa pacteHmeBoficTBa) « HpacHmit naxape» Ilym-
KHHCKOTO paiiona JleHmHrpagckoil o0macTu W DpUBEJEHHEX
B Tabn. 21.

T. Maasues (1954), mcxopmsa m3 CBOMX ONEITOB, CUMTAET,
4YTO MHOTOJIeTHNEe TPaBH B YCIOBHAX 3aCyuuI@BoOro 3a-
ypaldbsA [aloT HU3KWAE YPOKaM, WX CIEAyeT 3aMeHHTh OFHO-
JeTHHMH TPaBaMM, BBRICESHHHMHI II0 JACKOBAHHOW CTCPHE.
3epHOBHE KyJbTYDH, BhCeBaeMhle IO OJHOJETHHEM TpPaBaM,
pacTyT He XyKe, KaK 9TO NPUHATO CYHUTATh, a JydYlle, 4eM
nocje MHorojsierHuX TpaB. He wmes marepuana pisa cysije-
HUA 06 arperupymouieM [efCTBUA OJHOJCTHHX TPAB B OIEI-
rax T. C. ManbueBa, MBI JOJDKHBE OTMETHUTH, 4TO OJHOJETHUE
TPaBHl, IOCESIHHEIC IO [JUCKOBAHHOM CTEpHE, COXPAHAIOT
B OCHOBHOM YILJIOTHEHZe IOYBH B HIDKHEN YacTH IHAaXOTHOTO
ciog, mpuoGpeTeHHOe B KOHI[e TOfAa B pesyjbTaTe HOCEBa
BePHOBEIX KyJabTyp. DBoaMomuo, 4TO KpoileHUe MOYBHL KOP-
HEBEIMA CHCTEMaMy CHJBHO pPA3BUBAIOMUXCA OJHOJIETHHX
TpaB GymeT CXONHKIM C [eiCTBHEM HA II0YBY MHOTOJETHHX
TPAB ONHOTOJMYHOrO IOJH30BAHUA.

Kpomenune mousm mop neiicrsmeM mMo4B000PAGATHIBAKUX
opynmi

3neck He paccmaTpuBaerca npoblieMa B3aMMOAEHCTBUSA
MeKAYy I0Y4BOH M NO4YBOO6GPAGATHBAIOIMME OPYAWSAME BO
BCell ee MOJHOTE, TAK KAK OHA BejuKa u Tpebyer clenmalb-
HOro u3yuyeHusa. 3]ech 3aTpParuMBaercs IWIIb OfHA CTOPOHA
9TOif MpoBGJeMBEI: MOryT I mouBooOpabaTHBAlOIMuUEe OPYAHUA
CaMOCTOATCIBHO KPOWIUTH HOYBY HA arperaTsl WX jKe OHHE
MOOMIMBYIOT JWIIH TO, YTO DPOM3OIULIO B HO4YBe HOJ BO3feii-
CTBHEM Ha Hee KODHCBHIX CHCTEM TDPaBAHHCTOH pPAaCTHTEb-
HOCTH, IIpOMEep3aHusd, [eATeJbHOCTH 3eMlepoeB, uYepseil
U HACEKOMBIX, HACeJAIUX NOYBYy? ITU BO3NEHCTBHA HA
IOYBY y3Ke HaMeTwiu B Heill cTpykrypy. Opynusa ke o6pa-
00TKM IOYBH JHLIb JOBOMST HOPOIECC arperanuy O KOHIA,
nepeBofisi MOYBY K3 IUIOTHOCTPYKTYPHOTO B PHIXJOCTPYK-
TYPHOE COCTOSIHUE.

9r0 [edcTBATENBHO TAaK, eCIU paccMaTpmsBarh pabory
nayra. Horma orpesaemsblii miacT ITOYBH HOJHHMACTCSA MO
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OTBaJIy IJIYTa, OH CHUMAETCA W B HEM BOBHUKAIOT CKATHIBAIO-
mue HanpsskeHEmA. B Mecrax HamMeHBIINX CBA3ell MouBa
Gymer HaBaTh TPEIIUHE W KPOMUTbCA HA MEJIKUE OTHENb-
Hoctu. Eciw B moyBe MeCT ¢ HAEMEHBIIAMY CBA3AMY HET WM
Majo, TO IOJ BJUAHUEM CKAJHBAKMUX HANDPAKEHmA HA
oTBajie miIyra oHa OyHer KPOIIUTHCA HA TIHGHCTHE OTAENb-
Hoctu. Jlpyras xapruxa HabmoZaercsa npm pabore 3yGOBHIX
opyduit (GOPOH, KyJbTHBATOPOB).

llenwit pAR wmccaefgoBaTreselr ¢ NAaBHAX BpPeMeH YKaahl-
BAJOT Ha TO, YTO 3TH OpYAmA 00paboTKE MOTYT CaMOCTOA-
TeIbHO KPOMMUTh MOYBY, GHBOIYIO IO TOr0 GECCTPYKTYPHOI.
Bamuo gmme unpaBmiabHO BHOpaTh BJIAKHOCTH 00pabOTKU.

A. Ilyxmep eme B 1889 r. ykassiBaJd Ha 3aBHCHMOCTH
MeXaHMYECKO#l IPOYHOCTH HOYBH OT JUCIEPCHOCTHE W COXEp-
sKanma B Hell Bofasl. 'enbpuremio B 1898 r., Kak ykasmBaer
9peubepr (Ehrenberg, 1931), ynaBaiock CcOOTBETCTBYIO-
mEM goGaBieHmeM BOJH K [OYBe CO3/laBaTh B Hell KOMKO-
BATYI0 CTPYKTYpPY. 9Ty B3aBHCEMOCTH OTMEYaeT IEJHH psf
uHocTpauHuX apropoB (Dmonmu, Kamepon, boioxoc, Ciuu-
dep = xp.).

Y Hac aTH mCCAeOBaHUA MEUPOKO passusaimchb ¢ 1933 r.
0. T'. Bunenckmm (1945) m pamom asropos. Cosmamock
HaOopaBlieHWe, paspabGaTeiBaiomee OCHOBH ($OpPMUPOBAHUA
HOYBCHHON CTPYKTYPH OpyRUAME 06pabOTKH.

IlouBenHO-pU3MYECKAE OCHOBHI HTOr0 HANpPABJIEHHS Ta-
koo, K. K. Tempoiiny rosopusi o BiAWAHUN HaBIeHHSA Ha
dopmupoBanme mouBeHHON cTpykTyphl. Hapmo ckasare, uro
eme paHbOle Ha pOJNb YIVIOTHEHHA oGpaTHd BHEMaHOe
II. A. Hocthiues. OH mepBHil B cBOEM KypCe NOYBOBEHEHUS
paccMoTpes 3aKOHH YKIAJAKH WJIN YIAKOBKH IIOYBEHHBIX
qacTHhI.

Hua wupmeanbHO# CHCTeMH OJWHAKOBHX IO pasMepam
IapOB MWBBECTHHl J[Be YKIAQJKW: KyOwWdecKas WINW PHIXJIas
¥ nwpaMmpajbHaA WIH MIoTHAaA. B mepsBom ciydae oGbeM,
3aHATHI mapamu, paBeH 52.4% obmero o6bveMa, ocTaJgbHEE
47.6% majgaoT Ha mOpHCTHE HpoMesKyTKH. Bo BTOpOM cay-
gae coorBerctBenno 73.8% m 26.2%. KRamnmit map npm
KyOwmyeckoil yKJIaJgKe COOPUKACAETCA C IMIECTHI0 COCEFHUMU
mapaMm; @OpH OHEPAMHJAIBHON JKe — ¢ [ABeHAALATHIO.
Herpymuo mnpepmosourh, 4YTO CHCTEMA IMapoB, pHIXJIO
CIOKEHHKX IIOf BIWAHWEM BHEIIHEX BO3delicTBmil, Gyner
CTpeMAThCA IepeliTE B OJIOTHO CJIOMKEHHYI0, Kak OGoxee
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ycroiiuuByio u Gosee paBHOBecHyI0. [louBa He coOCTOMT H3
AfleabHHX IIapOB OFKHOTO W TOTO JKe pasMmepa. B arperarnom
COCTOAHUU OHA MO)KeT mMeTh 0oJiee PHIXJIOE CIO)KeHHe, deM
mfieadbHasAg cACTeMa MAapoB. B GecCTpyKTypHOM 3Ke COCTOS-
HUW OHA, BBUAY pasHOOOpPasHOCTE PasMepoB CBOUX YaCTHI,
MOKeT YIJIOTHATHCA CHJbHee, 4eM CUCTeMa INapoB ¢ MmHpa-
MEfanbHOll yKiIagkoli. MosKHO yTBEp:HAATH, UTO B €CTECTBEH-
HHX YCJOBUAX OYBA HEYKJIOHHO CTPEMHTCA NOEpeidTd w3
PHIXJIOrO CIOM{CHHS B IJIOTHOE. ITOT 3JIEMEHTAPHBIA 3aKOH
IIOYBEHHOIO CJOMeHnmsa moamMeden Onax gasuo. Tax, II. A. Ko-
CTHYEB B Kypce Jexnumii mo mousopefeHuio mumcani: «[louss,
IpefiocTaBieHHble camuM ceGe, NPH eCTeCTBEHHHX YCJIOBHUAX
CTAHOBSTCS CO BpeMeHeM Bce GoJiee m Gosee O JI O T H B M H,
T. €. TBepAble yacTuinl Bce Gosee m Oosee COMMKAIOTCAN.

9T0 CBOMCTBO IOYBH, XOPOUIO BCeM WM3BECTHOE, Jyulle
HaOmiofaercAa B HIKHEX TOPW30HTAX, YeM B BepPXHUX,
rfie mMeercsa Hajl@umWe [APYTruX, OPOTHBOMNOJOMKHO HamIpa-
BJeHHHX mponeccoB. He spiasercs am o6paborka IOYB
Ha BCeM UOPOTSIKEHUH 4Yel0BEYECKOH KyJIbTypH G6GOphb-
6oii ¢ 3TOil TeHMeHIell MOYBCHHHX yacTHN? Eciu TeHJCHIIA
TOYBH K YIUIOTHEHMIO eCTh €CTeCTBeHHHIH 3aKOH, TO MOJKHE
CymecTBOBaTh (PaKTOPH, CHOCOOCTBYIOMUE ero IPOSBIEHUIO.
W 10 peitcrBmrenbro mabmiogaerca. K umcany takmx daxro-
poB oTtHOcATCA: 1) maBieHme, 2) yBJIa)KHeHWE IOYBH B OIpe-
JelleHHBEIX mpefesiax.

B Taba. 22 mokasama 3aBECEMOCTh YIAKOBKH IIOYBEH-
HEIX 4aCTHI[ OT BIAKHOCTYE W JaBJeHUA Nif OOHKHOBEHHOTO
CYTJIMHHUCTOTO uepHo3eMa ¢ ypaeabuniMm Becom 2.33. Ilopg
YOaKOBKO# (YKIafKOM) HOYBEHHHX YaCTHUI HOHAMAETCH OTHO-
meHne o0beMa TBepHod ¢asnl mOouBH K o0memy o0Bemy
o6pasia.

ITouBa BBOBAYMIHO-CYXOM COCTOAHIH PACTAPATACE B CTYIIKE
7 mpocemBajiach yepes caTo ¢ orsepermamm 0.25 mM. 3areM
B BO3YIIHO-CYXOM COCTOAHWY HJW HOPHA 3a{aHHON BIAKHOCTH
HabmBajack KO MOCTOAHHOro o6sema, T. e. KO TeX IOP, MOKa
MHOTOKPATHO NPHIOMKEHHOE JaBJeHWe ¢ HOCHIKOH II0UBH
yiKe He m3MeHAJO 3ajaHHOro o6bema obpasna. O6bpeM MOYBH
BO BpeMsa ONKITA OCTAaBAJCA MOCTOSHHHIM, BapbApOBANHN
BIQYKHOCTh U JABIEHHE.

W3 pmaummx Tabn. 22 cieayer: mo4YBa B BO3AYIIHO-CYXOM
COCTOAHUME IIOJ] HAarpPy3KOH CTPeMHTCA YINIOTHHTHCA, BCJel-
CTBHE 4Yero ymakoBKa ee dacrtmu Boadpacraer ¢ 48 mo 63.6%.
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_ YujoTHeHme TMOYBH NPOHMCXOLUT IIPOIOPIMOHATBHO HAB-
Jenmio. HpuBasi mameHeHMS MIIOTHOCTH OT [JABJICHUSA HMEeT
JorapupmMuyecKuil BmA, KaK 9TO NHOKasaHO Ha pHC. 25.
HauGonsmaa mioTHoCTh MOYBH HAGMIOKAETCS HPH ONTH-
MaJbHOM BIA/KHOCTH, KOTODas pasiWyHa OpPE PABHHIX JaB-
Jennax. Yem BHINe HaBieHWe, IPOM3BOJAUMOE HA MOUBY, TeM
MeHBIIE ONTHMAalbHasA BJIAKHOCTH MAKCHMAJBHOIO YIJIOT-
HEeHFA DOYBH. ITO ACHO yKasHBAeT Ha CBA3b ABJICHUS YILIOT-
HACMOCTH MOYBH C PachOJOKeHWeM BOAK B MOYBeHHO-KAIAI-
NAPHOH cucreme, Jedopmupyomeiica moj Harpyskoii. Bopa
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Pmc. 25. 3aBmcuMOCTH YNJIOTHEHHA
obpasna OOLIKIOBEHHOIO CYTJIIMHECTO-
To 49epHO3eMa OT JaBJIeHHA.

1 — moYyBa BO3NYIIHO-CYXAsd, 2 — MAKCUMAallb-
Hbl€ YIJIOTHEHI1H TBEPNIOW (Pashl NpPM Pasind-
HHIX BJIAHKHOCTSAX.

ofajlacT cMa30YHKIMHI CBOficTBaMu. ITH ee CBOHCTBA HATIAKHO
MATIOCTPHUpPYOTCA KpuBoit 2 Ha puc. 25. KpuBasa m3obpaxaer
MaKCEMYMH YIUIOTHEHHA HOYBH (OPX OOTHMAJBHEIX BJIaK-
HOCTAX) B B3aBHcHMOCTH OT HaBienmii. I[lnomangs wmexnpy
KpusuME I m 2 XapakTepuayeT CMa304YHEE CBOWCTBA BOJHL.
Cmaszounble CBOMCTBA BOAK OOBACHAIOTCS HE TOJBKO TeM,
9T0 BOJA 3aMOJHAET HEPOBHOCTH HA IMOBEPXHOCTH IIOYBEHHEIX
4acTUI, HO M TeM, 4TO IIOf BIUAHWEM BOJEl 4acTHYHO ! Ha-
OyxaloT KOJUIOHMAHEE IJIeHKH HAa IOBEPXHOCTH IIOYBCHHHIX
gactun. B cminy sroro wacTmimpl mOJ HArPY3KOH CKOJL3AT,
[IOBOPAYWBAIOTCA W YKJIAJHBANTCA HambGoiee miorHO. Ilam-
Hele puc. 26 XapakTepusyIOT CMa3OdYHHE CBOHMCTBA Tpex
M3Y4eHHEIX HaMU JKHIKOCTEH.

1 Yacrruao mnpu 9THX BiaaKHOCTAX. Bosee monmHoe naGyxamme
HOYBEHHHX YacTHIl IPOMCXOAMT IPH HONEOM OGBOJHEHHH HOYBHI.
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OGmKkHOBeHHBI cyramumcThii  depHodem (Mumuypmack)
B PACHBJICHHOM COCTOSTHEE HPH OJHOM M TOM Ke JaBJEHHH
VIIOTHAJNCA HaMH € PA3JIAYHEIMA RASKOCTAMU: BOJOIA,
STHIOBEIM COMPTOM W KepocmHoM. V3 maHHHX puc. 26 cie-
AyeT, YTO HE 3THJIOBHIH COEpPT, HA KCPOCHH He o0iagaior
CMa30YHBIMH CBOMCTBAMY, T. €. CMOYeHHAd HMHI IIOYBa He
JaeT yBeJIMYeHHA IUIOTHOCTA IO CPABHEHHWIO C BOBIYUIHO-
CYXHM COCTOSHHMEM. OTHMH CBOlicTBaME 006JIaJaeT TOJBKO
Boga. Toapko B Heit HaOyXalOT IOYBEHHHIC KOJJIOUMHL.

. RN
516 . >
8 ~
'S 12 \( 1
=3
& J ~
g 8 1 1 )
g 0 10 20 30 40 50
S <Braxcrocms, 6 % om Geca obpasua

Pmc. 26. 3aBuCHMOCTH  YIJIOTHEHHS

OGLIKHOBEHHOIO CYIJIEHICTOrO 9epHO3eMa

OT CTeNEHHE €ro CMaYMBaHMA DasIHY-
HBIMH JKHEJKOCTSMH.

I — BojloM, 2 — BTHIIOBBIM CUUPTOM; 3 — Ke-
POCHHOM

Hanps)xenws, BosHEKalOmue B IO0YBe OOJ BIWAHEEM
JaBieHns, HOCAT HCYNPYTHWil, OCTATOYUHHI XapakTep. ¥ IIOT-
HEHUsA, BO3HUKAOMIMEe B CMOYCHHOH IIOYBE, COXPaHMAIOTCH
¥ IpY eC BEICRIXAHUE, JTO MOJOKeHHe SICHO HOJTBEPKIaeTcsa
DAaHHEIMY, HPUBEIeHHKMEA B Taba. 23 MjiA OOJ30JMUCTOH Cy-
AMHACTOH TMOYBK W KBAPLEBOM IELIH.

ITouBa MOATOTOBIANACH [JIA AHAJIM3A TAK Ke, KAK I B OIbI-
TaX, YKa3aHHHX BHIIe, Juilb HaOWpKa OPOWCXOAMIA WIPH
ofHOM ompefciaeHHoM Rapienmu. llocne HabwpkEm n[ouBa
BHITaJKUBajgach B3 $OpM B BHUJEe IIIUHIPUKOB, KOBOJUIACH
[0 BOBAYIIHO-CYXOTO COCTOAHUA ¥ KMCHHITHIBAJACh Ha Ipecce
tuna Muxasnmca.

Haunse Ta6n. 23 yKassBaioT, 4TO BeJHYUHE CONMPOTHB-
JIeHUA CKATHI0 KaK B IOA30JMCTON MOYBE, TAK M B KBaplie-
BOli BN, TOJNYyYeHHHE B BO3AYUIHO-CYXOM COCTOAHWE, Clie-
JAYyOT 33 YIUIOTHEHWAME, CO3MAHHBIMU B IOYBE BO BJIANKHOM
COCTOAHNM, T. €. JcopMaN¥, BHI3BAHHEE B IIOUBE BO BJIaMK-
HOM COCTOAHHH, HOCAT OCTATOYHHIA, Heympyrmii Xapakrep.
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TaG6amma 23

3aBECAMOCTD YIUIOTHAEMOCTH NMOYB B CONPOTHBIEHHA CKATHIO
OT BJIAJKHOCTH 3aMemmnBaHud

BJ1amHOCTh,
TIo9BHI o HA BO3- IIN0THOCTh Vmaxosra, uoy?é' l(),?::lﬁﬂg-
Ilym;:)oq—gxyio % o
0 11475 47.0 0
10 1.265 50.6 1.735
[Mopzonmcras  cy- 20 1.810 72.4 30.50
TJIMHNCTAs H0IBa 25 — — 35.00
30 1.94 77.6 36.70
40 1.85 54,0 23.50
20 1.31 54.8 (1)83%
A
Ksapnesan miue 28 %Bg 221 3%68
50 1.61 64.4 1.580

Bosspamasce k mammmeM Taba. 22 m Habaojas 3aBHCH-
MOCTh YIUIOTHCHZA OOBIKHOBGHHOTO YepHO3eMa OT BJIaMK-
HOCTH ¥ JaBjeHUsd, MOKHO CJCIaTh CICAYIOIZe BEIBOMIbI:
1) Dpm MaNKX ZABICHUAX IIOTHOCTH MOYBH IPH YBeJIAYCHUR
BJAKHOCTH cClavala @ajaer, 3aTeM IOBHINAcTCH, JOCTH-
raeT MaKCEMyMa H IOCJie ONATH majaer; 2) IPH CpPefHHX
mapieruax (10—11 kr/cm®) niaoTHOCTE CcHAaYajga OCTAETCSH
IOCTOSAHNOM, 3aTcM HOBHHIAETCA HO MAKCHMyMa # IIOTOM
mafaet; 3) mpu GOJBIIKX JaBIEHUAX ILUIOTHOCTH Cpasy Haum-
HaeT MOBHINATHCA, JOXOAHUT MO0 HamOOJbIIEro B3HAYeHUA,
a 3aTeM IaJaer.

IIpu cMaumBanum cyxoil MOYBH He3HAYATEABHEIME HO3aME
BOJIHL JKHAJKKOCTH pacIpe/ciiAercss B MOYBe JUCKPETHO, 3aI0i-
HAA JUIb KIXHOOOpa3HEE MOPH B MECTaX COONPUKOCHOBEHHA
yacTui Apyr ¢ Apyrom. B atmx mecrax o6GpasyoTcs BOJHEE
MEHHCKN W BO3HMKAIT KAOWIIAPHHIC CWIH, YJep:KABAIO-
mue gacTausl Apyr ¢ Apyrom. Illpm mepememuBanmm mouBHI
B MOMEHT HAOWBKE B COCY] CIMOOIAEecCS YacCTHIE 00pasyioT
rKomoukud. IlouBa arpermpyercs, m IIOTHOCTh CECTEMHE HauU-
HaeT majfaTh. Y MeHbLIEHUE ILIOTHOCTE OyHeT mpOROJIKATBCH
IO TexX IOp, MOKA KOoJM4ecTBO NpubaBiIeHHOH BOXH eme HeJo-
CTATOYHO [Jf CMAayWBaHWA BCed mOYBH. HaK TOJBKO KOIH-
yecTBO mpubaBiaseMoil Bomsl GyferT MOCTATOYHBIM AJIA 00Be-

86 '



OUHEHNA AACKPETHO CMOYEHHHIX YYaCTKOB B CIJIOMIHEIE, CIIO-
COOHOCTh IOYBH K arperupoBaHUI0 pPe3KO HauWHAET IajaTh,
a IUIOTHOCTh CHCTEMH DPe3KO Boapacratb. B MomenT okoHua-
HEA [HUCKPETHOCTH B pacmpefieleHUE BOJHI IOYBa mpuobpe-
TaeT HOBhle KadecTBa. lloBepXHOCTHas SHePrus IOYBEHHEIX
gacrul 6yaer BCeed0 OmpefesaThCsa BOMOH, PACIOJOKEHHOMN
Yike COJOIIHBIM CJ0€M, B CHJIy 4eTO COIOPOTHBIEHHe YaCTHUI|
capary Oymer MEHEMAJIBHHIM (CKOJIb3AMIWe CBOKCTBA 4Yac-
THUIL — MaKCAMAJbHHMH). B TO ’Ke BpeMsa KaOWIIApHELe
CHIIEL B CHCTEMe ele CYMECTBYIOT H yJep/KHBAIOT YaCTHIE
apyr okojgo #pyra (TpexdasHoe COCTOAHHWE IOUYBH elmme He
paspymeno). Harpyskm, npuiaraemsle K moyBe IIPE Pas3imy-
HOM YBJQ)KHEHUH, JAelCcTBYIOT B IPOTHBONOJOKHOM HaOpaB-
JeHH:d TO OTHOIIEHMI0 K CHJAaM, BBI3HBAIOIAM arperauio
gacrun. Ilom wmHarpyskoit, pasHoit 10 Kr/cm?, arperanum
gacTUl, He HaOmiofaeTcs, HAeT HeOpepHBHOe HapacTaHHe
YILUIOTHEHHsL 4YacTHIl.

W3 Bcex mpousBelleHHEIX WCCIEJOBAHUI BEITEKAeT, 4TO
COCTOSIHAE MAKCHMAaJbHOI0 MOTEHIMAJbHOTO CTPYKTYypoo6pa-
B0BAHMA IIOYBH oOmIpefieddeTcd He TOJBKO COOTHOIIEHWEM
MOYBCHHEIX YACTHI[ H BOJH, HO W W3MEHHBIIEMCH COCTOHA-
HEEeM CAMEX TBePAKIX 4acCTHUI IOYBEL.

Eciu B cocrosHumm BiaskHOCTH CTPYKTYpooGpasoBa-
HAA TO0YBY PHXJIHTh 3y0OBHME OpYAHAMH, TO OHA
Oyaer KpOmMTBCA [0 BCPHHECTOM CTPYKTYpPH, OpPOAB-
JAS TeM CaMHM OCHOBHOE CBOHCTBO BCeX HJHUCHOEPCHEX
Tel — CTPeMJIeHWe IPHHATh COCTOSHAEe C HawWMeHbIIeH
cBobofHOit  moBepxHoctHO#t  smeprmei. Ilosepxmocrmas
SHEPruA B JAHHOM clyuae OymeT TiaaBHHM o0OpasoM ompe-
JeasaThcA BOHOH, o0pasylomeil HeEOPepHBHYI CeTh IJe-
HOK M MeHHCKOB. PaspmBaembie Ha gactm paboummm opra-
HaMH OpYAWA IJIeHKN BOAH BMeCTe C YaCTAIAMH II0YBH
OyayT cTpeMHThCS OPAHATH, COTJIACHO BTOPOMY B3aKOHY
TePMOAMHAMUKY, ($OpPMYy ¢ HamMeHBIIel#l IOBEPXHOCTHIO —
mapoobpasHyo, T. e. KPOMUTHCA HA 3ePHA OKPYIJI0# HOPMEIL.
M. X. ITarynescknit (1936), He 3masA 5TOro CBOMCTBA IOYBHI,
mofiMeda] ero B OPHPOJe, 4TO BEAHO H3 CIEAYIOIEro ero
BhIcKa3hBaHMA: «fl Bamermn, uro mpm HeGoabmoll maacTud-
HOCTH ¥ 3HAYUTEeIbHOH CHOCOOHOCTH K paCIIMpeHdI0 IIpH
yBIaskHeHHN GOJBIIMHCTBA YePHO3EMOB IIOBEPXHOCTH HUX
arperara CTpeMUTCS OPHIATH GOPMY C HAaUMeHbIIEH Beamym-
HOM HOBEPXHOCTH IPH NAaHHOM 00'beMe BellecTBa (I1apoBY).
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ArperaThl B 3TOM cjyuae IpPeACTaBIATCA B Bme 060c06-
JeHHHX KPYNEHOK (5—7 MM B momepedyHHKe), a BCA Macca
cjosg, B ciaydae €ro OJHOPOJHOCTH, PE3KO BHIABIAET KpPY-
IATYATOCTE, COXPAHAIIYIOCH B PC3yJabTaTe PHXJICHHAA Jarke
mocle HMHTEHCHBHHIX gosxmeiin. UroOw ompefendTh 3TO CO-
crosHNe A JMi060i mouBH, HeoO0Xoaumo o6pasel] BO3AYIIHO-
CyXOifi TIOUBHI pacTeperh W HPOIYCTHTH Yepe3 CUTO C OTBep-
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Prc. 27. CpaBHeHHe METOMOB OIpejesc-
HUA BIAKHOCTH CTPYKTYpooOGpasoBamHHA.

1 — MeTon ymioTHeHudA (no II. B BepmnHMHY),
2 — MeTojl paccemBauniAd Ha cutax (1o 4 I’ Bu-
JICHCKOMY)

cruamu 0.25 upu 0.5 mm. U3 oGpasuma mpUroTOBATH Majikle
obopasusr 60—80 r KayKEHIl W YBAaKHATP HX A0 pPa3HEIX
prasxHocTedt (10, 15, 20, 25, 30% um 1. A. B B3aBHCHMOCTH
ot BiaaroemrocTy moussi). Jlance, Bce o6pasii Mo ouepen:
Ha0UBAOTCA B MeTA/NIMYECKAN CTAKAHYMK EMKOCThIO He
Goxee 40 cM? (c oTHOIIEHWEM [ITHHHE K MupHHe 3 : 2), KOTOPHIX
HOCTYKMBAHHEeM (WM Ha 5JIEKTPOBHOPAIMOHHOM CTOJHKE)
samonsAercs N0 Bepxy. I[louBa Hmochmaercss B cTakamymi
KON pas [0 Tex MOp, HOKA He MPEeKPATHTCA 0CaJKa.
ITocme aroro oGpaser] B3BCIIUBAETCSH HA TeXHHYECKHX Becax.
3uasa 00beM CTaKaHYWKA U BIAYXHOCTH IOYBHI, MOKHO OIIpe-
MeJUTh IJIOTHOCTH TOYBH NMPH KKAOH M3 3aJaHHBIX BJarK-
Hocreit. Camas BHRICOKAaA IIOTHOCTh YKaKeT Ha BAKHOCTH
CTPYKTypooOpasosanua A 3yOOBHIX OpYAHH.
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Bramkuocts crpyxrypoo6pasopanmss, mo . I'. Bunen-
CKOMY, OIpefleAeTcs mepeMellmBaHMeM PACHOEIIeHHON mOYBHI
C PpasHEIMH KoJmdecTBaME BoAH (B ¢dapdopoBoit yamke
mmareleM) W onpefeieHMeM HAa CHTAaX IOJY4alomerocs OpH
3TOM arperaTHOro CTPOEHWSA IOYBHL.

Ha pwmc. 27 noxkasaHo ompeneieHme BIaKHOCTH CTPYK-
Typoo6pasoBaHmsa, OpPOW3BefeHHOE HAIIWM METOJOM W METO-
mom mpod. II. I'. Bmmenckoro. Kark BmpmHo m3 pucyHKa,
o0a MeroJa YKasHBAIOT HAa OJHO M TO K€ KOJHYECTBO
BOJIHI, IPM KOTOPOM NPOUCXOJAT MAaKCAMAJbHOE KpoueHme
DOYBHL.

ITpmBopvM arperaTHble aHAJAW3bHl HOYBHI, MOJYIECHHEIC
OpE BJIAMKHOCTH CTPYKTYypooOpasoBanmsa, OmpenejeHHON Ha-
IOIAM CII0COOOM.

CooTHOmWEHHE MeXAY BIAMHOCTHK HOYBH X
o6beMHHNM BecOM HOYBeHHOro oGpasma pHep-
HOBO-CYTIHHMCTON KapGoOHATHOH HDOYBH
(lemmuarpagckaa ob6macTh), YCTAaHOBJIEHHOE®
MeTogoM BubGpanpmm

Braxnocts, % Ra aGcomoTHO Bec TBepmoi ¢asel B o0neme
CYXYI0 HaBeCKy cocyna ¢ HOYBOH, T

9.71 10 92
24.33 11.49
29.50 11.75
34.57 13 76
37 50 14.32
40.80 14.14
42.50 13.86

Ilpm ycraHOBIEHHOA ONTEMAJbHOH BiamHOCTE 37 5% DOIyYeRH
ClieiyIone peayJbTaThl arpermpoBaBEA (% K Becy o6pasma):

ArperatoB Gompme 7 MM . . . . . 446
» » 5 » .. ... 986
» » 3 » ... . 2507
» » 2 » ... . 1598
» » 1 » . . . . 36.26
» » 0.5 » .. .. 6.80
» » 0.25 » e 1.03
» Mespme 0.25 » T R 74
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CooTROoOmeBEmMe MEeMXQXY BIaMHOCTHIO H 006®emM

HEM BeCOM NOYBeHHOTro o6pasama CYTJHHA-

croro wepHo3eMmMa (OpemnbGyprckasa oGnactTs),
ycTaHOBIeHHOEe MeToAOM BubGpanmnm

Bnamnocrs, % ®Ha abcomorHO Bec TBepmoii ¢asn B oGbeMe
CYXYIO HaBecKy cocyna ¢ LOYBOM, T
Bosnymso-cyxasa mousa 16.15
10 13.95
20 A 1505
25 19.55
28 20.75
30 21.00
32 21.00
35 20.69
40 20.05

IIpm ycramoBnenHO# onTEManbHOH Bnakwoct:m 30.0—32.0% mo-
JIyueHEl Cliejlyioniue pesysbTaThl arpermpoBaBus (% K Becy ob6pasma):

ArperaroB 6osbme Tmm . . . . . 10.0
. » » 5 » ... 220
» » 3 » 33.2
» » 2 » 16.0
» » 1 » . 16.0
» » . 0.5 » 2.2
» » 0.25 » . 0.3
» MEeHbIIe 0.25 » 0.3

B pesynbrate paccMOTpeHHs HBIOKEHHEIX BHINE BOIPO-
COB MOKHO CfiellaTh TaKO# BHEIBOJ.

ITousa, kak AucmepcHast cucTeMa, mpefocTaBiIeHHAA caMma
cebe, OpOABIAACT HOCTOAHHYIO TEHAEHIWIO, HAOPaBJIEHHYIO:
1) k¥ MakCcEMAJBHOMY YIUIOTHEHHIO CJIATAl0OMUX €e YaCTHII,
2) K mX CIWOAHWIO ¥ arperapoBaHMIO B COOTBETCTBHUH C IIPH-
pomoii m XapaKkTepoM CTPOEHHSA YacCTHI.

[ aBaenue, npuioKeHHOe K mouBe (WJIZ BOSHUKIIEE B Heil),
cmoco0CTBYeT YIUIOTHEHWIO YacTHI[ W WX cammanmio. Bopa
npum TpexdaszHOM cocTOAHEME HOYBH cmocoOcTnyer Halyxa-
HUI0 HOYBEHHHX KOJJIOWAOB W IIEHOK, 00eCHmeumBaeT CKOJb-
JeHme # GoJlee MIOTHYIO YKJIANKY IOYBEHHHX YACTHI[ T Be-
posatHOCTE mX caumanusa. ClefcTBEeM 3TOro MBJIAITCA
yMmeHbIIeHTe 00mell MOPHCTOCTH W yBejiWyeHHe CONPOTHBIIE-
HOil C}KaTWi0 W Pa3pHBY IOYBH, OCOGEHHO BO3pPacTAIOIIAX
B cyxoMm cocrogumu. Ilpm maGrirounoM cofiepskaBEm BOJEL
¥ OKOHYATEJbHOM BHTECHEHAW 03 KANMWIJISAPHOH CHCTEMEBI
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BO3yxa JelficTBEe BOJAH IEPEXOJUT B CBOI0 IPOTHBOIOJOMK-
HocTb. Pa3Memasch MCIKAY TBepPAHME IOYBEHHEIMA dYacTH-
IaMA B CHJIY CBOCH HCC)KIMaeMOCTH OHA pasJBHraeT WHX,
JUIIACT TBCPABIX KOHTAKTOB W IPEOATCTBYET UX YILIOTHC-
HUIO, BHC 3QBACAMOCTH OT BeJHUMHK IIpUaaraeMoil HarpysKm.

J1s BeAKO# NOYBH CYIECTBYCT ONTUMAIbHAA BIAMKHOCTD,
OpU KOTOPO# ee YacTuUsl CHOCOGHEI MAKCHMAJbHO YILIOT-
HATbCA MOJ HArpysKoil. Bemmumua 5T0#l BIa)KHOCTH 3aBHCHT
oT GOPMEI YacTHl, AX CTPOEHHA W TeHe3mWca W JIJsA AAHHOH
IOYBH fABJAETCA XapakrepHoit roucrauroit. C ¢umsmuecxoit
TOYKYW BPEHHA 3TA BIAKHOCTh 0JM3KA K BIAKHOCTH, OPH
KOTOPO#l OPOHWCXOJUT MACCOBOE CIAMAHIE BOJHHX KOJBIEBHIX
MEHHCKOB, OKPY)RalOIQWX TBEPAble KOHTAKTH COIpHKa-
CAIOUXCA YaCTHIL.

Ilpw 9roit BIa;KHOCTH TBEepAbIe YACTHIEI IOYBH Hambojee
YYBCTBHUTEJIBHH K CABHTY @ 6e3 BCAKOrO MOMOJHUTEIBHOIO
HaBJleHWsA, OON JACHCTBHEM TOJBKO PHXJIAMUX I0ouBoobpa-
OarHBaOMEX OpPYAHi, CMOCOOHB HCPEYMIOTHATHCA, a IPH
Halll4M¥ B 3TOM CJyuae «CBepTHBAIOImero 3PdeKTa BOMIED
KpOIIUTHCA [0 Pa3dMepoB B3CPHUCTOH CTPYKTYPH. ITO 3amc-
4aTeibHOE CBOMCTBO IOYBH — pacmajgarbca mnpm Oxaro-
OPUATHOR BIAYKHOCTHE HA CTPYKTYPHHE 3JE€MEHTH — JOJHO
monyunth 0oJlee MAPOKOe HpHMeHeHHe B IOJeBOH 3eMie-
HelIbYeCKOH IpPaKTHKe, 4eM 3T0 OHIIO [0 cHX MOp.

O kpomwameli AeATEILHOCTH 3eMIEpPOEB W uepBeil

JleATeAbHOCTH POIOMYUX ¥ KOMAIIMUX JKABOTHHX IPHH-
IUOUATBHO HWYeM He OTIHYaeTcAd OT AeATeJbHOCTH IIOYBO-
obpabarsiBajomux opynmit. CBomM «poMIMEM ammapaToOM»
KUBOTHHE IPOM3BOJAT PaboTy, CXOXHYI0 C BO3JeHCTBEEM
Ha MOYBY pHXaAmux opynuit. Ilosromy Hammyummit cTpyK-
Typoobpasylomuit 3dgdekT B 3TOM cayuae OyHeT B3aBHCETh
OT BIQKHOCTH IIOYBH, IPM KOTOPO! CcOBepHIaeTcsi sTa pa-
6ora. Ecam 310 mpomcxoamr mpa BIAKHOCTH CTPYKTYpO-
o0pasoBaHus, TO arperupoBarme moiaydaercs Beicoxoe. Ilpm
BIQKHOCTH CTPYKTYpooOpasoBaHmsA IIOYBA JIETKO IOARAETCH
VIIIOTHEHUWIO, JerKo «pasfaercs» ®W JHedaeTcd INPOXOAHMOM
IJg 3eMJepoeB. IJTO JerKo 3aMeyaercd HA KpOTOBWHAX.
Hpor, memas mpoxojs B mouBe, BEIHOCHT Ha IOBEPXHOCTh
NpaBUJIbHO OQOPMIEHHHE arperatil, 4YTO YKashBaeT Ha
coBeplIaeMyl0 WM B IO4Be pab0Ty HOPH BIAKHOCTHA CTPYK-
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TypoobpasoBaHua. AHAJOTHYHHE 3aKIIOYEHAS MOKHO Cle-
Jath m 0 paboTe Apyrux semiepoes. UTo Kacaercs HesTelb-
HOCTH MO)KAEBHIX 4depBeil HpH arperupoBaHWE IOYBH, TO
OHA IpPOTEeKaeT HeCcKoJIbKOo mHaye. lllmpoko m3BecTHO MHEeHHWE
HdapBuna (1882) o BamaAHEE HAeATENbHOCTH HOMKAEBHX depBeit
Ha mouBy. OH [jaske MOCYNTAJ KOJKYECTBO 4epBeil B caf0BO-
oropofgHoii mouBe. llonyuymmace BHymmTedbHas nudpa, u3
KOTOPOX MOKHO OBLIO 3aKJIIOUATH, YTO B TeUEeHHWE HECKOIbKAX
JIeT O’K/ieBhle YePBY MOT'YT uepes CBOH OmWINEBOJ HPOLYCTHTH
Bech MaXOTHHU cioit m TakmM o06pasoM ero OCTPYKTY-
puTh.

Onmako pacuer KoIMYecTBA 4epBefl B CaJ0BO-OTOPONHOMN
mouBe, 60raTofl OpPraHWYECKUME OCTATKAMHA HEe TOJAUTCA AJIA
MOJIEBHX TOYB, B 0cOGeHHOCTH [giasa GeIHHX OPraHWYECKEAM
BemecTBOM [IePHOBO-NOA30JACTHX HOYB H CEpO3eMOB, TIJe
HOJeBHX uepBell 3HAUMTENbHO MeHbIIe. leM He MeHee
HO/JileBble YepBYW HWrpaloT H3BECTHYI0 POJh B KpOmEHWH IO-
49BN Ha OTAenbHOCTH. CTPYKTypa, COSHAHHAA ROKAEBHMI
4epBAMHU, IO ($OopMe Jerko OTIHYEMA: HOBEPXHOCTh arpe-
raToB Hocie BHOpOCA WX 4ePBAME HOCHT THIUYHHIMA «ONJIaB-
JeHHH» Xapakrep. [loKOeBHe uepBE mepefBUraloTCA B IO-
9Be, OPONYCKasA IOUBEHHHE YaCTHIE Yepes CBOil IumeBa-
puTenbHHH TpakT. BrOpachBaHme NOYBEHHEIX 4YaCTAI K3
TeJia 4epBAd CBA3AHO ¢ INEPHCTAIBTHKOH ero mAMEeBapHTeNb-
HOTO TPAaKTa, T. €. COKPAIeHUEM I pacciaabieHmeM ero MEIIII,
Uepspr BHOpacHBaeT IOYBEHHHIE YACTUNE B ¢opme arpera-
TOB, YIUIOTHEHHHX COKpPANIEHWEM MBI B MOMEHT BHOpa-
cHBaHWA. YacTHIE [OYBH OPH 3TOM CKJIEHBAITCA CIH3U-
CTHIME BHIICJIEHUAME NHO(EBAPATENbHOT0 TpaKTa, HIpuod-
peras Ty WIEM WHYI0 BojompouyHocth. Hamwmume Bomompou-
HEIX KJedIqUX BHJEJeHWH BaBHCHAT OT BHJOBOTO COCTaBa
4epBeil, yCIOBAY HX OUTAHNA U QU3UKO-XAMAUECKUX CBOMCTB
TOYBHI.

B cBoe Bpemsa Ha [eATeABHOCTH [JOMKEEBHIX 4epBed mpH
cTpykrypoobpasoBanun ykaseBaa I'. H. Brrcomwmit (1899,
1900, 1933). B mocmemsee BpeMs Bompocam oGpasoBaHuUsA
IOYBEHHOH CTPYKTYDH [IOKIEBHIMU YePBAMA MHOTO y/e-
amna BEmManmg C. I. Ilomomapesa (1949), nexorophe
OIHITH KOTOPOH mpHBOAATcA HmKe. Ilpm mpopefeHnn ONEITOB
IOYBeHEHE O0GPA3lkl NPEABAPHTENBHO IIPOCEHBAJHCH uepes
cuTo ¢ orBepcTuama 1 MM m HaGuBAJUCh B COCYRbl. B cocymn
¢ MOYBOM BHOCHINCH JokAensle uepBu: Lumbricus terrestris o
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Allolobophore ealidinosa (13 pacuera 7 mTyK Ha 1 Kr HOYBH).
Kourpouem caymunnm cocy/isl ¢ nousoi 6e3 ROsKAeBHX depBeil.

Pnc. 28. ArpermpoBamme IOUBLI J[(OKIEBLIMM UYepBAMH B TedeHHe
47-ppeBuoro onnta (mo C. H. IToromapesoit).

a — HearperipoBanHaA MCXOQHAA MOYBa; 6 — arperatsl, o6pasoBaHHbe 0e3 yua-
CTHA JOKOCBBIX 4YepBeii; 6 — arperathl, 00pasoBaHHbe ROKIEBLIMM YePBAMH,

Ha moBepxHOCTE 3eMam B cocyJax, Kak B KOHTPOJIBHOM,
TaKk ¥ B ONBITHOM, IOMEmAJHCh JHUCThA cajaTa W KieBepa.
Onure Getm mocTaBieHsl Ha Gyposeme. PesyibTaThl HEKo-
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Ta6anuma 24

Bauanme feATeNbHOCTH JOKAEBbIX YepBeill Ha ¢opmmpoBanme
NMOYBEHHOMH CTPYKTYpBI

KouamuecTBo arperaros, %,
TIponmoasxu-
Bapuam OITLITA TE€JbHOCTh
OMbiTa, OHH 10 MM 10—1 MM | Mensmie 1 MM
ITouBa Ges momEmEeBHX
wepBedt . . . . . . 47 41.2 16.3 42,5
70 59.2 30.1 10.7
IlouBa, wmaMeHeHHAA
HOM/eBLIME  9ep-
BAME . . . . . . . 47 9.4 27.7 62.9
70 14.4 68.3 17.3

TOPHX H3 HEUX npuBefieHsl B Tabx. 24. Ha pmc. 28 moxasamn
arperarth, o0pa3oBaBmImeCA B pesyibTaTe [eATECIbHOCTH
JOKIeBHIX 4YepBeil.

U3 pamumx taba. 24 caenyer, uro Gaaromaps HCATeNb-
HOCTH 4epBell yBeAWYMIOCh IPOICHTHOE COAepKaHme arpo-
HoMU4ecKH IeHHHX (pakmuid or 10 mo 1 mm. Uem poxabme
OpofoJKadachk HCATENbHOCTh depBell, Tem Goublle BO3pa-
crajo abcoiOTHOe W NPOLEHTHOE CofeprKaHme BTHX (Qpax-
Wi,

OGpasoBaHne IOYBEHHONW MUKDPOCTPYKTYPBI

IlouBenHasT MEKPOCTPYKTYpa ydacTByer B 0o06pasoBaHHE
DOYBEHHONH MAaKpOCTPYKTYPH. MEKpPOCTPpYKTYpHEE arpe-
TaThH, TaK jK€ KAK W HePBHYHEIE YACTHIE COOTBETCTBYIOI{UX
pasMepoB, cIXHAlOTCA B OOIYI0 Maccy, KOTOpPas KPOMMTCA
IoJi BIUAHUEM HepcumcieHHHX Beiume gaxropoB. Ho kak e
OpPOUCXOANT 0GpasoBaHWe CAMAX MHKPOCTPYKTYDHHX OT-
JelbHOCTEH?

CoBepmenHO OYEeBMIHO, 4TO CYINECTByeT OyTh 00paso-
BaHWA MHKDOArpcraToB W3 MAKpOArperaToB IpH paspylie-
HOM OOCHeJHAX OOJ BiuAHueM: 1) MexXalmdeCKOTO PAaCHH-
JeHws npm o0paGoTKe ® pasfgaBIEBAIAE ABIMKYIIUMACH
0 OBEPXHOCTH MANIAHAME, OPYAUSIMH, JNIOJbMI B KHBOT-
HEIMHZ, 2) MEKPOGHOJOTAYECKOr0 PaspyuleHmsa KJICAMOX Ma-
TeprajioB, 3) QUIWKO-XAMUUCCKEX HU3MeHeHuil, mpomcxo-
JAMYUX B MOYBe, HOJ BAMSHZEM KOTOPHX KJeAmue BeIlecTBa
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HOYBH EPEXOAAT U3 HePACTBOPHAMOTO B BOJie COCTOAHUSA B pac-
TBOpHUMOE.

Ho momumo aTOTO B mOYBE CyIecTBYeT APYroi myTh BO3-
HOKHOBEHHS MHUKPOArperaTos, a IMEeHHO N3 ICPBUYHHX II0Y-
BEeHHHIX yacTuin. I[lepBmynkie DOYBEHHHIC YACTHIE MOTYT
00pa3oBaTh MUKPOCTPYKTYDPY HIOX BIHMAHHWEM IpoIecca Koa-
IyJIALEA WIA CBePTHBAHWA MOYBEeHHHX dyactmm. Cpeprh-
BaHHe Ha0MIOJACTCA JAMb CPefl KONJOUTHHX H OJIUBKEX
K HEM mo pasmepam uacrmy (menbime 0.0001 mm). PactBop
3THX 4YAaCTHI, B BOJIe HOCHT Ha3BaHHe 30Jsa (THAPO30Js).
YacTuims: B 30i1e HAX0JATCA B HeNPePHBHOM BmWKeHnH (6poy-
HOBCKOe JBEDKeHWE) IOJ BJHAHZEM TeIUNIOBOTO JBIGKEHHA
MOJIEKyJa BORH. Bo Bpems [OBIMKeHHA YacTHI[ BO3MOKHH HX
BCTpeua ® coyHapenme. B MOMeHT yZapa duacTHIB 305
HACTOJNBKO CONIMKAIOTCA, 9TO MCKAY HOME BO3HHKAIOT CHJIB
B3aWMOJICHCTBYSA W OHH MOTYT CIHOHYThCA H B3aUMHO yhep-
KUBATBCA STEME cHiIaM# (KOaryJiampyioT).

B saBmcmmocTm OT CTPOEHEA CAMHX KOJJIOHJHHX YaCTHII,
EX POACTBA K BOJe (rHAPATHPOBAHHOCTH) IIPOIECC KOAary-
JANUA OPOTEKaeT WIH GHICTPO, M B BTOM CJIydYae W3 CIHIHYB-
muxca 4YacTun o0pasyloTca XJombg-Koareld:m (rmgpodoOubri
TAO KOaryJasanum), Wid MefjJeHHo. B mocremmem ciayuae
XJombes He o0pasyercs, a 4acTHIB, clmmasch, o0pasyioT
CKeJieT, B KOTOPOM pasMelmaercs Bofla pacrsopurens. Bes
CHCTEMa IpPeBPAINaeTcsi B TBEpHOe TeJo — redb (TEEPOQUIb-
HHHA THO KOAryJaanan). ITOT CIydail ME pacCMaTPHBAJIH BHIIE
OpY CIAUNAHUK U CKICWMBAHUA 4ACTUI[ OPH BHICHIX AHWH IOYBKI.

Paccmorpmm cayuait Geicrpoit Koaryaamum. Bo Bcex au
Cly4yaAX IOYBEHHHIE YACTHIBl CAWOAOTCA HPH BCTpede APYT
¢ Ipyrom B mpouecce 6poyHoBcKoro ABmxenua? OxkassBaercs,
He Bcerfa. [[OMIKHBI CymecTBOBaTh oUpeficIeHHEE yCJIOBHA,
IpY HaIW4ad KOTOPHX YaCTHIB MOTYT CIHOATBCA.

M. CmoayxoBckmii cumrTaer, YyTo KayKHasd dacrmma obia-
Jaer ompefeneHHOM cdepoll OPUTKEHASA, TAK HAaBHIBAEMBIM
pagmycom arTpariumm. Jlmmb momajas B 3Ty cdepy, 4acTHIE
cnocobun ciamnarbed. B Tabmx. 25 mpumBoAsaTcA JaHHEE O Be-
JAMY¥He pajiyca aTTPAKLUA [JIsi 4acTHI[ 30J0TA Pas3IMyHOM
Benmumusl. Koaryasaropom cayxumn xaopuersii Harpumit (Bep-
musud #m Komcramtmuos, 1935).

N3 mauwmrx tabua. 25 cirefyer, 9TO CIWIAaHWEe HAYMHAETCH
npu cOMMmKeHWW YacTHWI, Ha paccTOsHme, NPHMEPHO paBHOe
AUaMeTpy dYacTHi,
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Tab6auma 25

3aBHCEMOCTL CIMNAHUA YACTHI[ HPHA KOATYIAIHR
OT pajmyca aTTPaKnuh

- 5 KoanyecTBo yactuu B 1 cm®
« | 89
ot o= BHIGUCHEHO 1mo| A
BemecTso S = —
a B | BE | meomorewo | GMBNKE | T
'_5: g S‘ > CKOrO
AMUKDOCKORHTECKUK
KoJurodn 8oyiora .| 3.69 0 8438 - 108 8438 - 108 —
270 53.108 5.8 108 2.6
450 3.8 - 108 3.5.108 2.2
570 2.6 - 108 2.7 - 108 2.4
I'py6onmcnepcusiia
Kosajomp 3ogora .| 97 0 3.6 - 108 3.6 - 108 —
120 2.9 - 108 2.8 - 108 2.3
240 2.5 . 108 2.4 . 108 2.0
480 1.9 - 108 1.9 - 108 1.9

IIpumeganue. B mocnenHeil rpage A — paguyc aTrpaxuun, r — pajuyc
YaCTUIIHL,

YecaoBus KoaryiaAanmd NOYBEHHBIX KOJJIOHAOB o06GcTos-
renbuo paspaboransr akagemmrkom K. K. Tempoiimem. Hax
y)Ke YKasHBaJOChb paHee, KOJJOHUAHEE IOYBEHHHIE YaCTHILH,
HaseBaeMele MHEIeIamMi, HecyT Ha cebe dJIeKTpPHYECKHe
sapagsl. OGHYHO OTPHIATENBHEI 3apaj pasMeliaeTca cpasy
IIOJ] HOBEePXHOCTHI0 yacTuipl. Ha MojexkyrsapHOM paccTOSHAR
OT IOBEPXHOCTH HAXOAATCH BapAfAsl HPOTHBOIOJOKHOTO
3HaKa (HpOTHBO3apAfH). B DoYBEHHHIX ycCIOBEAX HOCHTe-
JAMM 9THX 3apAJKOB ABIAIOTCH OPEeNMYIIECTBEHHO KATHOHH,
HasBaHHble akafg. I'egpoiinem moraomenusiMu. Ilepsrie ciaom
OPOTEBO3aPAKOB PACHOJOMKEeHH OueHb IUIOTHO, OHE HeHoJ-
BmiuH. [locaegyomue ke pacmoiaraioTcs GoJjiee PHIXJIO
I HOCAT, Kak YyKasHBaJoCh, HasBaHWe AUPPY3HBEIX CJIOeB.
Ha rpanuie HemoABWKHHX ¥W HONBIYKHEIX IOPOTHBO3APANOB
BOBHMKAET 3JIEKTPWYECKHil IOTEHI(WAJ, HOCAIUI Ha3BaHHe
9JeKTPOKMHETHYECKOro noTeHnmana. Hanwume opmOoMMeH-
HOTO0 TO 3HAKY B3JEKTPHYeCKOro IOTeHIWaJa MelIaeT dac-
TEDAM CJIMOAThCH NpH GpPOyHOBCKOM [BWKeHmE. DBsefe-
HEEeM B HOYBY PA3JHYHEX 3JIEKTPOJHUTOB MOKHO YMEHBIIATH
3JICKTPOKMHeTHYEeCK M mnoTeEmuan. HoamuecTBo aleKTpo-
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aaTa (BHpasKeHHOe B HOPMAJbHOH KOHIEHTpanmm), Heol-
XOoXmMOe [JIA BBeieHHs B MOYBY, YTOOH Hadajach Koary-
JNANYUA KOJJIOUIOB, HA3bIBAETCA IMOPOroM Koaryianmu. Benm-
4@HA 3TOr0 mopora sasmcmt: 1) or poma Kommompa, 2) cre-
OeHW ero AWCIHEPCHOCTH, 3) PoAa 3JIEKTPOJHUTA.

Bce comm, kucaorsr m menoun, ABAASACH YIEKTPOIATAME,
BHBHBAKT KOATYJANMI0 NOYBEHHHX KodIommoB. Hamboiee
ABy4YeHA CBEPTHBAIOIMMAA COOCOOHOCTh KATHOHOB, KOTOPHE
Jerxo moraomalorcss mousamm. Hax moraszanx K. K. Tep-
POAI, cBepTHBAIOMAA COOCOOGHOCTh pPABIWUYHEX KATHOHOB
B OTHONIEHAH IOYBEHHHX KOJJIOHIOB BaBACAT OT BaJeHT-
HOCTH KaTHOHOB W WX aTOMHOTO Beca. UeM BHIIe BAJEHTHOCTH
KaTWOHA W ero aTOMHEIA BeC, TeM MEHbBIIE €0 3ICKTPOJUTU-
YeCKHil MOPOT ¥ TeM BEIIIE €ro CBePTHBAIOIMAas CIOCOGHOCTS.
Hanpumep, rammamcras CycmeH3ms ¢ YacTHIAME MeHBIIIe
0.0005 MM HaumHaeT CBePTHIBATHCA NPH KOHIEHTPAIMH XJIO-
pucroro amtusa or 0.025 mo 0.0125 m, xJopmcroro 3Ke agio-
mumamsa — 0.000125 =, t. e. mourm B 100 pas menpmeii. [as
KATHOHOB OJWHAKOBO#M BAJEHTHOCTH CBEPTHBAOMIAS CHIA
TeM Goabme, yeM Goabme o6beM KatmoHa. Hampmmep, mua
meaognrx Metaaaos: Cs > Rb > K > Na > Li; ana me-
noyHosemenbHHNX: Ba > Sr > Ca > Mg.

CeeprhBanme KOJJIOHWIOB, a CIeJOBATENIbHO, U 00paso-
BaHE MUKPOArPEraToB B IOYBE MOKET OPOHCXOAUTH W IIOJ
BINAHAEM B3aMMHOIO CBepPTHBAHHSA KOJJIOHEOB. B mousen-
HOM pacTBOpe MOrYyT HAXOMHATHCA YACTHIH THUApPATA OKHCH
/KejJesa W THApPATAa OKHCH AJNIOMAHUSA, KOTODPHE IIPH onpefe-
JEeHHHIX YCHOBHAX NPHOOPETAOT IOJOMKUTENbHHIN 3apsaf.
Berpewasice Tam e ¢ 9acTHNAaMH OPraHMYECKHX BeEMIECTB
AN KPEeMHEKHCIOTH, 3apsUKEeHHHX Bceria OTPHIATENBHO,
OHH, B3aWMHO KOMIEHCHUDYsS CBOH 3apsAfH, CJIHOAIOTCA,
00pasya MHEKpoarperaThl CJIOKXHOTO CTPOEHUs.

B Bompoce koarymammy mOYBeHHHX uacTui axag. Iep-
poitry (1932) wmckaoumTENbHOE 3HAYeHME NPHAABAJN IIOTIO-
meHHEM KatmoHaMm. M3 Bcex jie KaTHOHOB oco0yi0 poiab
OH OTBOAMJ NOTJOIEHHOMY KATHOHY KAJbIOHASA @ YKA3HBAJI
Ha CBA3b €ro ¢ IJOJOPOAMEM IOYBH: ... KAJBUWM ABIAETCA
TEM IOTJIONMEHHHIM KAaTHMOHOM, KOTOPHI @OpHAaeT NOYBaM
CTPYKTYPYy, Hambojee HPOYHYI0 W GJATONPUATHYIO B Celib-
cKoxosaiicreennoM ormomenmd. Ilosromy pas mousa copmep-
MHET B CBOEM NOTLJOMAOIMeM KOMILIEKCE TaK@he KaTHOHH,
Kak HATpmii, BOJOPOX, MarHMi, 3aMeHA WX KaJbijmeM IOBJe-
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YyeT 3a cOOOM yayumeHme WX CTPYKTYNHHIX CBOMCTB, a 3HAYHT
2 BooOme (H3WYeCKAX CBOMCTB.

«/3 mouB, comep:amuX MOTJOIMCHHKN BOJOPOHHEI WMOH,
mociefHEHA [OKeH OHTH O BOBMOMKHOCTA yHAJdeH IOJ-
. HOCTBIO, TaKk Kak #u He(oJblIHe ero KOJWYecTBA yXYIIMAIOT

¢usmyecKue CBOMCTBA JTHX IOYB, BOOOmE GENHHIX HOTJIIO-
malomuM KoMmmieKcoM. Takmm o6pasom, morpeGHOCTH HOA-
B0JMCTHX [OYB B H3BECTKOBAHUH [Jisi OPHJAAHWA HM BO3-
MOYKHO ONTEMAJBHON CTPYKTYPHOCTH COBHAJAET B OTHOMEHNH
KOJIAYecTBa NOTpeOHOH wm3BecTH ¢ NHOTPeOHOCTHI0 IOYBH
B M3BECTKOBAHWE IS HPUBEfEHUA ee B HeATPAIbHOE COCTOA-
HEe, T. €, OHA BHUMCIAETCS Ha OCHOBAHUA NIPOHOEHTHOTO
CONEeP:KAaHHA B IOYBE HOTJOMEHHOTO BOAOPOXA».

OunmT nopTBEpJaeT, YTO B TeX MOOYBAX, B KOTOPHX
AMeeTcss B HOLJOI[EHHOM COCTOAHEE KajJbImid, HampuMep
B uepHO3EMAX W Cepo3eMaxX, MEKPOCTPYKTYpa XOpPOImIO BHpa-
sKeHa. 3aMeHa jKe BONOPOJA HA Kaubl@i B IOA30JHCTHX
IOYBAX CYI[ECTBEHHHX W3MeHEHUH B ¢uamuecKkme cBoOlicTBa
IIOYBH HEe BHOCHT, TAK KAaK BOJOPOJ H KAJbIuUi HMEIOT IOYTH
OJIFHAKOBYIO CBEPTHBAKMYI CHIY (a ciIefoBaTEJbHO, IIOUTH
OIMHAKOBO CIOCOGCTBYIOT O0pA30BAHHMI0 MUKPOCTPYKTYPH).
. H. Aurumos-Haparaes 3aMeBsJ HOTJOMmMEHHHN BOAOPON
B TOPPAHUCTO-HOK3OMMUCTHX IOYBAX HA Kajablmii m Habmio-
Jaux cKopocTh ¢uiabrpamum o0pasnoB m3 3Toil mouBel. Oxra-
3aJI0Ch, 4TO QUIbTpPanma o0pasloB, HACHIIEHHHX KAaTHOHOM
BONOPOJia W KAJbUWA, NPOUCXOAAT C HOYTH OFXMHAKOBOM
cKopocTeio. Amepuranckme yuenwe Crepencon m MapkBypT
HAOMIORKANHA CKOPOCTh (QUIABTPAIMAE [JBYX TJIHHHUCTHX IOYB,
HACHIOIEHHHX BOXOPOKOM W Kajabruem. B ofHOM ciyuae mod-
BeHHHI o00pasen, HACHIIeHHHH KaTHOHOM KajbIus, IOKa-
3aJ ckopocth punbrpanmu 18 cm® B MuryTy. Hachmenasi jxe
BOJOPOJIOM, IpPH IPOYAX PABHHIX YCIOBHSIX, MOKa3ad CKO-
pocth pmabrpanum 23.5 cm® B MuByTY, T. €. GamsKyw. B apy-
roM ciaydae (c Apyroil mo4YBOM) IpH TOM 3Ke Hamope oOpasern
TIANHECTOM NOYBE, HACHIIEHHOHM KaJbmmeM, KAl CKOPOCTh
¢miabprpanmm 36.3 cM® B MEHYTY, HACKHIEHHOHR Ke BOZKOPOJOM,
opa Takmx ke ycaosusax,— 30.3 cm® B MmHyTY, T. €. TOMe
CXOIHYIO.

I pyroit pesyibraT OyaeT mOJy4aThCH, €CIAN MHE 3aMeHOM,
HaOpumMep, NOrJOMEHHHH HAaTPHi Ha IOTJOMEHHHIH Kalb-
nuit. CkopocTs QumibTpammm OOYBEeHHOro obpasma mpm 3a-
MeHe HAaTpWs KaJbIHeM TaK PesKo BO3pacTaeT, 4T0 AHTAIOB-
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Hapataes pgajke OpefIOKEI, MOJAb3YsSAck OHTEM CBOHCTBOM,
cmoco6 ompefeleHHs B [OYBe HOIJOIIEHHOTO HATpHA IO
CKOpOCTH (UAbTPAIMd BOXH dYepe3 DNPHPORHHE obpasen
m ofpasen, HACHIEHHHH KalboueM. IJTO COTJIAcCyeTcs
¢ NOpefCTABJIEHHAMH O TOM, 4YTO KOAryJupyomas CIO-
COOHOCTh KalbId BHAYATENbHO BHIIE, YeM HATPHA.
[loporm Koarynsanuu y KajibLuA W HATPEA pasiamuHn. Hon-
HeHTpanusA, OPHA KOTOPOH COJA KadbIUA CBEPTHBAIOT IOY-
BeHHBIe KOJIIOHAH m 00pasylT MHKPOCTPYKTYpPY, MJISA HAT-
pHEs HeJOCTATOYHA,— OPH Hell HATPWil He TOABKO He KOAary-
ampyer, a Hao0OpOT, pa3befWHAET CBEPHYTHE KOJJIOUMIHL
(oenrmampyer). IlouBa mopx BImALEEM BTOr0 CTAHOBHUTCH
TOHKOIOPHUCTOMN, BOJa depe3 Hee (QHIABTPYeTCA € TPYIOM.

3 ykasaH@s o TOM, YTO KAaTHOHH KaJbIWs W BOJOPOAA
00 CBePTHIBAIOMmMEH cHIe KOJIOHAOB OJU3KE APYr K ApPYTY,
He cllefiyeT felaTh BHBOJA O TOM, 4TO IOJ30JUCTHIC IOYBHI
He HaJo ;3BecTKOBaTh. I10/b3a OT M3BECTKOBAHMA KHCJIHIX
MOYB W3BECTHA 3eMJefelImi0 elle CO BpeMeH JpeBHero Pmma
I OpakTEKOH wsBecTKoBaHmA mnoAsonumcteix mous B CCCP
TDOJIHOCTBI0 TOATBepsKAaeTcs. VI3BecTh NOHIIKAET BPEJHYIO
Aas OONBIIMHCTBA CEJIbCKOXO3AMCTBEHHHX PACTEHHA KUC-
JIOTHOCTh IIOYB, KOATryJIApyeT MHOTHE OPraHWYeCKHe KHCIOTHI
4 TeM y[ep;KEBaeT WX B IOYBe OT BHIMEIBaHMWA, yJyullaeTr
MEKPOGHOIOTHYECKYIO JesATeJIbHOCTh MOYB B CTOPOHY HAKOIN-
JieHWsA B IOYBe LEHHBIX OPraHWYECKHX COeNWHeHNH.

Ho mexaHmaM ¢opMHPOBAHHS NIOYBEHHOH MaKpPOCTPYK-
TYpH OPHA JeATeJbHOM yd4acTHH KaTHOHA KaJbI(Ws, ONHCAH-
el B cBoe Bpema H. H. Texpoiimem, sKcmepmmeHnTaibHO
He moprBepypaercs. I'efpolin cumral, 4T0 CAMOIIEECS MOJ
JeficTBHEM KaJIbI[BA OOYBEHHBIE YaCTHIEI CBOMMHE CBOGOA-
HHME TOBEPXHOCTAME MOTYT BHOBb clmmaThest, o0pasys
arperaTsl BTOpOro pofia. Arperatsl BTOpOTO POJia TOKEe MOTYT
camnatbest, o6pasys arperathl TpeTrbero poia, W Tak majee
o o0pasoBaHWA B YePHO3eMaX MAaKpOAarperaTop pasMepoM
2—3 mM. Opnako mBeiinapckuM yueHHM Burmepom m ero
yueHHKaM# OBJIO DKCHePEMEHTAJIBHO MNOKA3aHO, 4YTO NIpH
KoaryJianua KoJrouaos yactan kpynuaee 0.05 MM me mabmo-
maercsa. Omm OBRICTPO BHIOANAIOT W3 PacTBOpPa, OCAKIEAACH
Ha AHe. AHaJormuHme SBJEHWA COBEPIAIOTCA W B IOYBE.
B mouBeHHHIX pacTBOpax, COMEPKAMAX KOJIOUAH, IPH COOT-
BeTCTBYIOINUX YCIOBHAX NPOMCXOJAAT ABIEHHA KOATYJIAINHUH.
CeepryBmmecs KOJNJIOHAH pasmepoM oKojdo 50p GeicTpo
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BHIafaoT u3 pacreopa. X manbHeilmee ykpymHeHue GyAeT
OpoTeKaTh He IO HPWHIANY COyJApeHHs, KAK 5TO MPOWCXO-
IAT B PacTBOpe, a N0 NPWHUANY CIWOAHOA W CKICHBaHUOA.
WNBaue roBops, MmKpoarperaTil, OceBIine H3 pacTBOPa,
OyAyT cammAThCA NPE BHCHXAHWA HOYBH M KPOMUTHCSH
mox BidsHEeM (AKTOPOB, W3JIAraeMHX paHee, IOPH 3TOM
CIHOAHWe 3TUX MHEKpoarperatoB Oymer HpoTeKaThb aHAJO-
TIYHO CIZOAHWIO HEePBHYHHX YaCTAI TAKHEX JKe Pa3MepoB.
Hax yxe yxasmBajoch paHee, BOIpocaM OpMEPOBAHUS
IOYBEHHOA MHKPOCTPYKTYPH MHOTO YJeNsJd BHUMAHUA
A, ®. Tonmn. Ha ocHOBaHME 3KCIEepPAMEHTANbLHHEIX HCCIe-
mosaHmit A. @. Tionma paspgedser mOYBeHHHIE MHUKpOarpe-
raTH Ha ABe Pe3KO oTiamYBHe rpynns. OfHa rpynma MaKpo-
arperatos (OpMEpYeTCs H3 OPTAHMYECKAX KOJJIOHAOB TIy-
MaTHOTO THHA. JTH KOJJIOHAE CBEPHYTH IO HPEAMYMECTBY
KaTHOHOM KaJibIusA, OHEW MeHee OpouHH. [l pyras rpynma
¢opmmpyercsi ¢ mpeobiajaHAeM MUHEPAJbHHX HOYBEHHHIX
YaCcTHI[, CBEPHYTHX OYeHb IPOYHO KATHOHAME IIOJYTOPHHIX
OKmcell (Kedesa W AMOMEHHASA)., JTa rpynma, OO0 MHEHHIO
A. @©. Twoamaa, OpMEPYETCA B 30HE DHEPrHYHON HEATENB-
HOCTE KOPHEBHIX BOJIOCKOB PACTeHWHA W CBA3aHA C BHeJse-
MHIMA UM¥ OOJYTOPHBIME OKHCSAMHA. JTH WMHTEPECHBIe W BasK-
Hele coo0pasieHusi, €CIH OHH OKOHYATEJIBHO 3SKCIEPHMEH-
TAJIBHO MOATBEPHATCA, JAIOT HOBOE HAIlpaBJeHre B N3Yy4CHHAN
ABJIEHUA NPOUCXOMTEHAA IOYBEHHOM MEKPOCTPYKTYPH.



Taaga IV

BO3BHNKHOBEHHWE BOJONIPOYHOCTH B IIOYBEHHOM KOMKE
IlosaTme BOmOmpouHOCTH

BoponpounocTs miEm ycTOHYABOCTH IOYBEHHHIX KOMKOB
B Bojle — sBJIeHHme ciokHOe. CyX0oi KOMOK IOYBH, OpomeH-
HHi B BOMY, aTaKyeTCA CO BCeX CTOPOH MOJEKYJaMH BOMHI,
KOTOpHE OBICTPO HAYMHAKIT 3aHEMATH MECTA HA MOBEPXHOCTH
HapyKHBHX TOYBEHHHX YaCTHI[, BHTeCHAA Bo3xyx. llocmen-
HER, aTAKOBAHHHIHA W TECHEMHIA MOJIEKYJIaMH BOJBI, YXONHT
BO BHYTPeHHHEE IOJOCTA KOMKa. llpm sTom saKaTHIl BO3ZYX
HCOHITHBAeT ABOSKOE BO3JeiicTBHe. Y XONsA BOBHYTDh, OH
C/KEMaeTcd, HO HOJf BIUAHAEM TeIlia, BHOENAEeMOr0 NPH cMa-
9YABAaHHAY BOJOH MOYBH M Ha3HBaeMOMl TEIJIOTOR CMAaYUMBAaHUSA,
OH pacmmpseTcsa m0 OGHYHKIM razoBhiM 3akoHam (Ha 1/273
cBoero o6bema mpm Harpesanmd Ha 1°). Ilysmprxm BO3Myxa
cOBepmaT paboTy HPOTHB CHJI CIEIJICHAsA MOYBEHHHIX dac-
tan B KoMKe. Ecinm mociaemnme Mensmme, ueM paspylmaomas
cmia Ny3HPBKOB BO3JyXa, TO KOMOK OymeT pacmagaThcs
Ha 0Oojlee MeJKHe KOMKH, MHEKpOAarperaTsi @ MepPBHYHEHC
gactansl. OueBWAHO, dYeM cymie IOYBCHHHE KOMKH, TeM
Gosbme B HEX 3aKJIIOYAETCA BO3AYyXa M TeM CHIbHee OHH
pa3pymaioTcsi Ipd HOrpy;KeHHA X B Bomy. U HaoGopor,
4eM BJIa)KHEe IMOYBEHHHH KOMOK, TeéM MeHbIe B HeM BO3=
OYITHHX Ty3HDbKOB H TeM BOJAOyCTOMumBel OH OymeT Ka-
3aThCA.

HamGonrmyo BOmOmpPOUHOCT, MMEIOT KOMKH, ¥ KOTOPHIX
BeCh BO3JYX BHITECHeH HJII 3aMeHeH BOJOM, T. €. KOMKHA B CO-
CTOAHAM WTOJHOTO KalWUIsApHOro ymiaaskuermsa. Hak yka-
3aHO Bhllle, BOJAOHNPOYHOCTH B 9STOM clyd4ae HA3KBAETCA
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YCIOBHOA MM JIOKHOM. ITO CBOMCTBO MOYBEHHOUW CTPYKTY PH
He OBLIO W3BECTHO KJaccHKaM HouBoBefcHUs. OHO OTKPHEITO
m u3ydeno B Haume spema I U, Ilasnosum (1930), E. I, Ile-
tpoBeM (1927) m ®. C. CoGoneprim (CoGomes m Yamex,
1930). Ha ocHonanumm 9»TOro cBOWCTBA IOYBEHHOM CTPYK-
TypH B cBoe Bpema I'. U. Ilapmos mpepnosimn moamsBaTh
XjaomyaTHEK mo GoposgaMm, a He HamyckoMm. I[lousenmme
arperaThl OpH TAKOM [IOJIHBE KANMUISAPHO HACKHIAITCA
BOMOM ® HpmoOpeTalnT MOMOIHUTENBHYH BOXOIPOYHOCTS,
a mOoYBa Ha MJIHTENBHOE BpeMs COXpaHfeT Xopommde (HU3E-
dJecKme CBOIicTBa.

CBA3h BOAONPOYHOCTH IOYBEHHHX KOMKOB C COJepIKa-
HEeM B HOX BO3JyXa HOKAas3HBaeTcsd NPAMEM ONHTOM. 50 T
MOYBEHHBIX arperaTos, HpefBapUTEeNbHO OTCEAHHHX Ha CH-
Tax, MOMCINAITCA B COCYJ, CXeMaThHYecKH w300 parKeHHHIR
Ha puc. 29. Ilpm saxpeiTom Kpade 2 m OTKpHTOM KpaHe I
COCYR C TOYBEHHHIME arperaTaMé IOJKJIOYAeTcA K BO3LYMHI-
HOMY Hacocy. Bosmyx orkaumsaerca. Ilocme sroro xpam I
mepeKkpHBaerca m B o0pasen IOYBH, JIHMIEHHHH BO3AyXa,
cpady OoxbImoO# cTpyeil mpmamBaeTcs NUCTUIIAPOBAHHAS,
XOpOmO NPOKHUNAYCHHAS H OCTY;KeHHasdA N0 TeMIepaTypH
OmHTa BOfJA. 3aTeM IO4YBeHHHIH oOpaserm HepeHOCHTCA Ha

TaG6amma 26
Poas 3askaTroro BO3Xyxa B BOJOTNPOYHOCTH NOYBEHHOI
CTPYKTYPbL
Koa19ecTBO BONOMPOYHBIX arperaros, %,
OOBIKHOBEHHEI CYrJIN-| HePHOBO-TION30IUCTAA
HHUCTBII YyepHoseM CYrJMHUCTAA MOYBa
PasMepHl arperaToB
1 2 3 1 2 3
Boapme 3 mMmM. . . . . . .| 91 | 174 | 15.2 0.8 8.5 8.1
3—2mMmMm ... ... .. .| 5.6 |30.4 | 36.8 6.1 | 35.7 | 39.0
2—1 MM . .. ... ... 39 4.8 1.0 | 13.3 | 153 7.6
1—05mMm . ... ... .| 110 6.8 6.2 | 22.2 9.1 | 16.3
05—025mm . .. ... .| 81 1.4 2.7 4.2 1.8 1.8
Cymma arperaroB Goibiue
0.25mMM . . ... ...[377 {608 | 619 | 46.6 | 70.4 | 72.8
Kamenucrole ¢pparkmmm . .| 21.7 | 214 | 214 | 6.9 78 | 7.6
Menpme 0.25 MM . . . . .| 40.6 | 17.8 | 16.7 | 26.5 | 21.8 | 19.6
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cATa Hamero mpmGopa W pa3MHIBAeTCA IPH JKECTKOM pe-
mame (40—50 komebaHmit cmr B MmHYTY). B Tabm. 26
OPHUBOAATCA CPABHHTEJIbHEE NaHHBE BONONPOTHOCTH arpe-
raToB ABYX HOYB IIpu GHCTPOM HOrpYy/KeHMH X B BOAy 0Oes
otrxkaukm Boanyxa (1), ¢ orkaukoil Bo3gyxa (3) m ¢ mpeaBa-
PUTENBHEM KaNMIASAPHEM HacemeHmem Bomoir (2). Hak
BHAHO W3 fgaHHEHX Tabx. 26, ymaneHdme BO3fyXa OTKA4KOM
U yAajeHEe ero BOHOM NpW KaOWIIAPHOM HaCHUICHOH IPH-

.4
K wacocy
$3
Kpaw 1 e
=
. 2
K bode 3
S
S 17
po
Kpan 2
1 i I 1 1 1 ]

0 2 4 6 & 10 12 14 16
Braxcroeme, 6 % om beca obpasya

Puc. 29. Cxema cocyma Pmc. 30. 3aBECHMOCTH TENJIOTH CMadHBa-
JUIA OTKAYWBAHAA BO3AYXa HEA IOYBH OT €€ BIIaKHOCTH.
U3 IMOYBEHHKIX arperaToB.

MepHO OAMHAKOBO IOBHICHJIM KOJHYECTBO BOXOIPOUYHEHIX arpe-
raTos.

ITo nmammmm II. YI. Amppmanosa (1946), temnora, BHe-
asgeMas IOYBOHl MpPHA CMAadYWBAHHEA €€ BOJOW, 3aBHCHT OT
BJI}{HOCTH IOYBH, KaK 3T0 BHAHO Ha pmc. 30.

Ilocne atoro cramossarcsa moaATHHMEA ouktel @. C. Cobo-
JIeBa, IPOJeJaHHEEe 4eTBEePTh BeKa TOMY Ha3aJ W He 00bAC-
HenHble M. Co60seB yCTaHOBMI, UTO €CIHE TeMIEPaTypa BOH
7 TOYBH pasHasg, TO BOMOMPOYHOCTH arperaToB CTAHOBUTCH
BHIIE, B 0CO0GHHOCTH €CId BONA, B KOTOPOHM IPOM3BONHUTCA
pasMeiBanZe 00pasmos, OymeT 3HAYATENHHO XOJONHEe MOYBHL.
B stom caydae Temiora cMauMBaHUA WAET Ha BHPAaBHOBA-
HEEe TeMIepaTyphsl, pacllmpeHme BO3LyXa B My3HpbKax He
IPOHCXOJAT W pa3pylieHme arperaToB Oyaer MeHbme. 9TO
moaTBep:kmaerca m HoBuMmm pmanHEME Jloy (Low, 1954),
OpuBefeHHERME Ha pmc. 31.
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B cBasm ¢ 3aTEM ciaegyer OTMETHTH, UYTO H CIOKEHHE
CaMOro arperara ErpaeT HeMaayio poib. Ecam KoMoK cocTomt
03 TJIAHACTHX YaCTHI[, He CBEPHYTHX B MHKDOArperaTel, TO
OH o0iajjaeT HMCKIYATENHHO TOHKEAME mnopamu. llocrymaro-
masA co BCeX CTOPOH BOAA NpH GEHICTPOM HOTPYKeHHAH TaKOro
KOMKa B BOy Oy[eT mpONATHBATH €r0 OYeHb MeJIeHHO, TAK
KaK TpeHHe B TOHKHX KaOmLIsgpax OdeHb Beamko. Ecam xo-
MOK He BOMOIPOYHHIA, TO B 3TOM CJIydYae pPas3MHBAaThCA OH
Oynmer oueHb Me[JICHHO, cO3JaBas BANEMOCTH BOJOIPOYHOCTA.

801

8

POYHOIT

Konuyecmbo Godon
20eeamob =2 mm,

- 8% om beca obpasua
»
(S

ag,
8

1 1 L 1 ] 2 3 1 1

0 10 20 ao 40 s0°c

Pumc. 31. 3aBmCEMOCTEL BOIOIPOYHOCTH Aar-
peraTos OT TeMIepaTyphl OPOMBIBaeMbIX BOX
(mo A. Jloy).

1 — CYNIMHOK; 2 — TAMEJHN CYTIMHOK.

Ho monemxas To mim mHOe BpeMs B BOAe, TaKme HEBOAOIPOU-
HHEe KOMKH MOTYT HOJHOCTHI0 pa3pymuThCcA. AHAJIOTHYHYIO
polb HrpaeT W yIJIOTHeHHe KOMKOB. [laske HeGombmme mame-
HeHOA B INIOTHOCTH KOMKOB MOTYT CYINECTBEHHO CKa3aTbCSH
Ha CKOPOCTH HX pa3pymeHds B Bofe (pmc. 32).

flpneHns BOXOMPOYHOCTA IOYBEHHOr0 KOMKA B3aBHCAT
4 OT BOAONPOYHOCTE M MEXaHWYECKOH IPOYHOCTH BEmECTB,
CKIeMBAOIUX TIOYBeHHble uvacTmusl. Mexammueckas mpou-
HOCTh KJIEAMUX BEIIECTB MOKeT OHTH TaKOil, ITO HPEBEHICHAT
pa3pymaomyo paGoTy BO3AYIIHHX My3HPEKOB. Takoil KOMOK
He OygeTr GHICTPO pa3BalMBATHCA B BOAE, HO eCIE Kiesmue
BellecTBa He BOJMONPOYHH, TO, IOJEMaB TO WAH MHOE BpeMms
B BOfle, OH Bce ke paspymurcsa. CienoBaTenbHO, BOZONIPOY-
HOCThP KOMKAa 3aBHCHT TaK/Keé B 3HAUUTENBHOH CTEmEHH OT
QU3NKO-XAMIYIECKOM MPHPOIH KIEAIWX BEI(ECTB, HX CIO-
COGHOCTH MOCJIe CKICHBAHAA He pPaspymaThesa (PacTBOPATHC)
B BoOfe.
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Takum 00pa3oM, eciaF MOrpy;KeHHHH B BOAY ITOYBEHHBIA
KOMOK pasBaJIEBAETCA, TO HTO MOKET IPOHMCXOAUThH I'IaBHEIM
06pa3oM OT TOro, 4YTO KJeAI7e BemecTBA KOMKa HEBOJO-
NpPOYHH, HJAN OHMW BONOMNPOYHH, HO MeXaHHWYecKas MpOY-
HOCTh KJI€eB Maja W He MOKeT IPOTHBOCTOATEL Pa3pymIATelb-
HO# cmiie BO3QYIIHHIX MY3HPHLKOB IPA GEHICTPOM HOrPY:;KEHHH
B Boy. MeTomuueckm 3TH cBOficTBa pasmesIAIOTCSA Ha OCHOBA-
HAO JAaHHHX [BYX AaHAJIH30B Ha

BOJOIPOYHOCTh CTPYKTYpHI: Iy- § 60 x 1.94
TEM INOrpy;XeHAA B BORY IIOY- N
BEHHEIX arperatoB B BO3JAYMHO- 3
CYXOM COCTOAIHHA U ¢ mpepsaps- 8 ,,|
TeABHBIM KaNMLIADPHEIM HX Ha- ¥
CHIIEHHeM BOJOIi. 3
8

O nosBiIeHNA B NOYBEHHOM g20p 185
KOMKe CBOIiCTB BOTXONPOYHOCTH e 181

IIpomecce 3amMOpaKEBAHHA W § . )
BHICHIXaHHA caMHE 10 cebe me S 20 30 %0

MOT'YT BHI3BATh ABJIEHHA BOHO- BnaxmrHocms  samewubonus,
HPOYHOCTH B KOMKE, eCJd 3THM 6 % om beca obpasua
CBOHCTBOM He 00iafana II0UBA. pge. 32. CKOPOCTH DAaBMEL-
YunoTHeHme IOYBH TOKE HE Bhl- BaEWA BO3AYMHO-CYXHX 06-
3HBAeT B [OYBE BONOIPOYHOCTH. PAa3mOB AePHOBO-NON30IHCTOR
Camoe Gompmoe, yxasanmse gax-  CYTremactol MoatE B Se
TOPH MOI'YT JIHIIb BOCCTAHOBHUTE i

1.84, 1.83, 1.94 — nnoTHOCTH
Ty BOAOIPOYHOCTh KOMKOB, KO- 06pasloB.
TOpOil OHE 00/IafANH KO MeXaHM-
yeckoro paspymenna. He sABasgerca mnepBONPHYMHOA H
FOrJIOMCHHEE KaJbIuWii, KOTOpPOMYy B 3TOM CMEICIE TaK
MHOr0 BHEMAHWA NOCBATWIM BHJHeHIZe TOYBOBEIH.

B rtabx. 27 npumBOAATCA MaHHBIE IO BOAONPOYHOCTH TPeX
M04YB, MOrJOMEHHHN KalbIui KOTOPHX 3aMelleH Ha BOAOPOX
o6paborroit mousH 2%-m pactsopom HCI o morepm peaknum
Ha Kaxeumit @ 5%-M pacrBopom HCl go morepm peaknmum Ha
menes0. ©O6paboTka 3TEME pacTBOpPaME MPOM3BONMIACH TAK:
OPHUPOJHEIE arPeraTh pPacKIafgnBajdch B OFWH PAN Ha ILIOC-
KAX TapejKaxX; PacTBOp NPHIMBAJCA CHAauajla OCTOPOKHO
OO KpPasgM COCyAa C TAKHM pacderoM, 4TOOH arperaTs Hachl-
MAIACh KANWIIADPHO W He (IHOATOILIANKCHY; 3aTCM PacTBOP
HCl manmsascs m mOBEpX arperaTtoB, HAacTaWBAJICA B CIH-

105



LL 06°S L'y 008 ger 1'1¢  |eurenme mrBlelodle HMETOL
8% 0%g 9°07 9'62 oge |° vt =oooed moxho
mocedgo mmRETOXOM (7
*dDJV HOMO
-dexy™ «mdLexHEXR» €0XH0D
‘HrLOmBEAIISI0LoMBL WoeoHoRd Y
7’6 97 791 6'82 §'62 89 %%  |emreme wamieiedie maHYOE
|24 99 ey S'6¢ 0%y 67¢ S'L + ¢ xeimd eH go99ed moxAd
IDH 7%
ynuHEeiogedgo ‘masedgo (Z
997 6'¢ 012 902 9'1e ey 02 emrese mrHELeledle ywMAYOd
vy €9 8'6 268 6°87 T GL © ot r - geooed goxko
moeedgo EMETOXOE (]
NIOL0 HOHHOWEY €M Wog
-oHdeh WNIOWHHINI WINHHOHOHMNQ(Q
A ) W wij—g | wWwg—g | mwg—g | MO8
99HON =% g'0—7 991r00

einmo iaerdeq

9/, ‘aoledadae 08LOS9RMIOY

1d{1uhd1o gonmeanon 4100HR0dIOY0S BH BSOIO¥ M KANGIEN XIIHHINIOLION OdMHEHAIE

Lz emmIrgeJ

106



1’62 0’6 VLY 96 1'€e L9 a4 enrreHe WHIeIodle WITHYOH
S¢ 6’1 €6 9’12 |54 ¥'ce 41 * o0t 0+« gaoded moxfo
1DH %%
rruEeiogedgo ‘meeedqo (g
z'qe Ls Q1 TV 267 gL 0'e eUI'BHR MMHLRIodIe MMEYOH
LG ST 29 1'0C 9'C1 473 L'67 ©oroc 0+ » gaooed moxAo
megedgo mMHTOXOEW (]
:m1oerrgo momoreds
-HEHI[[ «OHHQA [» €0X=409 ‘onodow
nOoHLeHOQdEM BH ®HRON ERIOWH
-urrakd  Besdmroeronogerd-ogondoly
e age 967 802 262 9°g 1'81 enirese @rHLerodie HIBYOd
00 0'¢ e'er 6'1¢ |374] 022 X4 toco0 0 - - gaooed HOXAD
IDH 2-%¢
mreRRIogedgo ‘mecedgo (g
! | bt | TSy | e | g | mes | e ,

% ‘@oretodue 0H109RMIOMN

eidno iHendeg

(snmamevogodu) 17 eumI QR |,

107



BAJICA NEKAHTUPOBAHHEM 0 TeX mOp, MOKa B HeM He HMCYe3all
KaJbIAid, IOCIe 9ero arperaTh BHCYNIABAJ@Ch, BHOBH pac-
CemBaJIACh HAa CHATaX ¥ HCOHTHBAJIACH HA BOXOIPOYHOCTH
Ha HameM mnpubope.

N3 pammrmix taba. 27 ciemyer, 4ro yRajleHHe KaTHOHA
KalbpIusA, a W3 KDPAcHO3eMHOH# IOYBH W jKeic3a, I 3aMeHa
EX BONOPOAOM HE CKa3ajldCch OTPHIATENHHO Ha BOJOIPOY-
HOCTH CTPYKTYpH mouBel. CiefoBaTenbHO, He KaJbIuil
ABIAETCS NePBONPAYMAHONA BONONPOYHOCTH KOMKA.

I'maBHEIM m BefymuM HadajioM, OT KOTOPOTO 3aBHCHT
BOJONPOYHOCTh IOYBEHHOTO KOMKA, — 9TO HajaWdde B HEM
0c0o00ro OpraHmYecKOro BellecTBa. JlAmMeHHBE OpraHmdue-
CKOTO BemecTBa IOYBEHHHE KOMKE HaBCerga JHAMAlTCSA
CBOiiCcTB BOmONpOYHOCTA. I0YBH rIHHECTHE W CYTIHHHECTHIE,
JHIIeHHbNe OPraHWYecKOr0 BemecTBa, MOJ BIAAAHHEM BHICH-
XaHWs, 3aMODA)KHBAHHA H JelcTBHA OpyRmil o6paboTkm
MOTyT 06pa30BHIBAaTh KOMKH arpOHOMHYECKH IEHHHX pas-
MepoB, HO 3TH KOMKE 6yayT HeBomompousnl. B rtabm. 28
MOKa3aHa BOXONPOYHOCTH CTPYKTYPH ABYX yKa3aHHEIX BHIIE
MOYB: EePHOBO-MOA30NMCTON CYIJAMHHCTOM Ha KapOOHATHOR
MOpeHe W CYINIMHEACTOTO KpacHozema. OpraHmueckoe Bemie-
CTBO 9THX IOYB yAaneHo oxmciaenmeM H,0, (mepexmchio
BOJIOPOJIA).

AHanormusre HJAaHHEE OONYYeHH H IO YePHO3EMHHEM
mousaM. HKammnnsapuoe nacmmenme H,0, mpomssoammoch
Tak ke, kKak #m o6paborka HCl, 1. e. mpmpongHEe arperaTh
(xpome mHLIE) pacKIafHBAJUCh Ha MOBEPXHOCTH ILIOCKEX
cOCyROB B ofmH papn @ Hackmanzces 10%-i H,0,, npminsae-
MOl OCTOPOKHO, TaK, YTOGH He (HONTOIJIATHY arperartH.
ITocne wakmoro HacHmEeHHS OOpPasIH BHCYMABAJIACL Ha
BO3AyXe H 4dYacTh HX WCHHTHBAajJach Ha BONOIPOYHOCTH,
Apyras dacTh IIOCTymajka Ha BTOPEYHOE HachmeHme. Arpe-
TaTHHH aHAIH3 BeJcA Ha HameM upmbope.

WUnTepecHsle m HariaAfHHEeE NaHHEE O PpOJIE OpraHHWYe-
CKOr0 BemecTBa IPH MABJICGHHAX BOMOIPOYHOCTE IOJydYEeHE
. H. Anrmnossm-Kaparaessm ¢ corpynamkama. Onm mop-
Bepraam IOYBEHHHI KOMOK KaOWLIAPHOA 0o0pa6oTke pas-
JOYHEIME XHMAYECKEMEA DPeaKTHBaMH.

Takmm o6pasoM, M BAZAM, 4T0: 1) 3aMeHa HOIrJONIEH-
HOro Kalbnus HA BOJOPOX He H3MEHsAeT BOJAONPOIHOCTH
MOYBEHHHIX AarperaToB, 2) BORONPOYHOCTH IIOYBH HCYE3AET
I felficTBEe HOIJIOMEHHHX KATHOHOB HEBEJIADPYETCA HOCTe
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ylaleHHA ©3 IOYBH opraHmuecKoro semectBa. CiemoBa-
TEJAbHO, MOrJOMEHHHE KATHOHLH HIPAIOT CYI(eCTBEHHYIO
pPoab B (OPMEUPOBAHMH BOJONPOYHOCTH IOYBEHHOTO KOMKA
TOJBKO B CBASK ¢ OPTAaHUYCCKHEM BemECTBOM HOYBH B Ha ero
done. YpmajeHnme OpraHMYECKOro BeilecTBa M3 MOUBH Bcerfa
OPHEBOUT K IOTepe BOMONMPOYHOCTH IMOYBEHHEX KOMKOB.!

Opraﬂnqecxoe BeIMecTBO, Npuaamilee BOAOIPOYHOCTD
IOYBEHHBIM arperaramM

Ha ponp oprammueckmx BemecTs B 00pasoBaHEHE HOY-
BEHHOH# CTPYKTYPH YKAasHBaJIA MHOTHe HCCIeNOBaTeNM.
IlepBrie omeiTer WO aTOMY BOmpocy mposefenn Illmesmarom
(Schloesing, 1874). 9. Boabam (1896), rosops o cKiIOH-
HOCTH IOYBH 00pa3oBHBaTh arperaTthl, nmcasu: «HKommomn-
Hble BemecTBa OJarompmATCTBYIOT 00pa30OBaHMIO arpera-
ToB. lleperHoiinkle KHCIOTH CBA3HBAOT ONHA COCTaBHHIE
qacTd ¢ Apyrmmm». Jlamee, yKasaHHe Ha POJb NCPErHOMHHIX
BEIIECTB B CTPYKTYPOOOPa30BaHAA MBI HaXOQMM KaK y IOYBO-
penoB-kaaccukos II. A. Kocteiuesa, B. P. Bmaesamca,
K. K. l'egpoiina, Tak @ y mexoro paAfa mOCIefyOmuX yde-
HHX — Coxomosckoro, Twommaa, Tensmep, CassmHOBA,

1 Om pedaxmopa. B 3ToM paspesne aBTOp (Kak M B paHee OmyO6mm-
KOBaHHKX cBoumx paboTax — 1948, 1953 m nup.) 6€3 MOCTaTOYHEIX OCHO-
BaHNH NPOTHBONOCTABIACT POJb HOTVIOMERHOr0 KaJbOUA PpOJH opra-
HIYECKOI'0 BEmecTBa B CO3JAaHMH BONONPOYHOH MOYBEHHOW CTPYKTYPHI,
B TO BpeMsd KaK COBPeMeHHOE INOYBOB([¢HUE CUHMTaeT MJIg DTOro He-
o6xonuMbIM HajlWdme TOr0 M Apyroro yciaosusa. OcHOBaHmeM [Jift
TAKOI0 NI POTHBOIOCTABICHWS aBTOPA CIYKAT €ro ONBITH 0O CpasB-
HEHHIO BOJONPOYHOCTA NPUPOJHHIX HOYBEHHEIX arperaroB ¢ HX
BOJONPOYHOCTBIO IOCJEe 3aMeHHl BceX MHOTJIOMEHHBX KAaTHOHOB
Ha BOJOPOX, KOTOPHIA, KaK H3BecTHO, o00JafaeT BHICOKOH Ko-
aryampyome# cnoco6HocThio. Ilpu sTOM aBTOp, €CTECTBEHHO, He
o0Hapy;KUBaJl CYIECTBEHHBIX pasjmumd B Bogompodnoctu. OpHAKO
00IEN3BECTHO, YTO 3aMEHA 9TUX MOTJVIOMIEHHHX KAaTHOHOB HA OJHO-
BaJIEATHHE MeTaJJIAYeCKHe KaTUOHE (HATPUM, JMTUH, aMMOBHHE u Ap )
OPHBOJUT K IOJHOH moTepe MOYBEHHOH CTPYKTYpPOil BOJONPOYHOCTH,
9T0 HUCHOJAb3yeTcs HNpPH HOJArOTOBKE HOYB K TIpPaHYJIOMETPUYECKOMY
anamuay. Ocoboe 3HaueHVe NOTJIOMEHHOr0 KaJIbOHUA COCTOUT B TOM, 4TO
OH OpY HAJIHYMA B [0Y9BE COOTBETCTBYIOMUX KOJMYECTB OPraHMYECKUX
BEemEeCTB HE TOJILKO ONpeleisaeT BOXONPOYHOCTH NOYBEHHOH CTPYKTYPHI,
HO CO3[aeT B NOYBe OJArONPHATHYIO [l NOYBEHHHX MHKPOOPranus-
MOB H KYJbTYpHbIX pacreamit cpexy. Teoperwueckne mpeACTaBAECHHSA
0 poJd DOIJIONICHHOTO KaJbOUA JeKaT B OCHOBe TAKUX BaJKHLIX Mepo-
OpUATHH 00 XMMHUYECKOH MenMopanuM I104B, KAK M3BECTKOBaHME KHUC-
NbIX IOYB W THNCOBAaHHe CONIOHNOBHX mouB. C. M. Hoazos.
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Bakcmanma, Tiopmua, Homomosoit, Amnrunosa-Haparaesa
a fp.

Ilepsrie, paHHZe EmCCIEXOBAHUA 3HAYCHUS opranmecl{oro
BemecTBa B (OPMEpDOBAHAA ITOYBEHHOH CTPYKTYPH HMeIHd
o0muiit xapaxTep. OHE yCTaHOBHIM 3aBHCEMOCTH BOXOIPOU-
HOCTH CTPYKTYPHI OT COepKanus mouBenHoro rymyca. Ognako
ORI0O HEACHO, KaKas jKe 4YacTh OPraHWYecKOro BemecTBa
IOYBH ABJgeTcA Haubolee MeicTBeHHOI, Hanboaee aKTHBHOM.
Kpynaem marom smepep Owmo yuenme B. P. Bmubsamca.
IlouBennsnii rymyc paspgenseTci HM Ha AKTHBHEIN W Heak-
rEBHHA. 1log aKTHBHHIM ryMycOoM MOHMMAETCA Ta ero JacTh,
KOTOpaA YyuacTByeT B 00pasoBaHHE BOJOIPOYHOMN CTPYHK-
TYPHL. -

Kaxme ke opranmueckme o0pa3oBaHHWS BXONAT B COCTAaB
aKTEBHOTO rymyca? - -

B navane XX B. B. P. BaapsaMc cudram, 4T0O aKTHBHYIO
JacTh I'yMyca COCTaBJAET MeperHoiiHasg TyMEHOBas KHCJIOTA,
HO BIOCJIEJCTBHH OH HECKOJHbKO H3MEHHJ CBOI0O TOUKY 3pe-
Hosa. Bunbamc (1935) ormeuan: «Toapko mocie AIETENbHBIX
HCCIENOBAHMN YRAIOCh TBEPAO YCTAHOBHTH, 4TO IPOYHOCTH
(BOMOIPOYHOCTH) KOMKOB IOYBH 3aBHCHAT OT IPONHUTHBAaHUA
KOMKOB YJIBMHHOBON KHCJIOTOH, BHIAEIAEMON aHA3POOHHMHE
OaxkTepwsMZ Npd pa3pymeHAA HMH KOPHEBHIX OCTaTKOB
MHOT'OJIETHAX TPaBAHHCTHX pacrteHmii. [lpyrme mepersoi-
HHE KHACJOTH — I'yMHHOBAfg H  amOKPEeHOBAafg — TOJIBKO
B HCKIIUYATEJIbHHX CJIydasgX MOTYT IpHHHAMATh ydacTHe
B 3TOM Ipomecce. YIbMHHOBasg KHCJIOTA, BIHTHBAACH
B KOMKH, JIerKO IIePeXOAHUT B JeHATypPHPOBAHHOE COCTOSHHE,
T. e. COCTOAHEHE aMOPHHOTO KOJNJIOHNAJIBHOrO u3MeJIb4eH-
Horo BemecTBa. OT BajeHTHOCTE OOMEHHHIX OCHOBAHWTIL,
NOTJIOMIEHHHNX TI'paHyJaMH YJAbMHEHOBOA KHCIOTH, B3aBHCHT
OTHOmIEHHEe CcaMUX TpaHyJd K Bofe. Ecam mnoriomeHHHIT
rpaHyJoi KoJuUIOMAa OOMEHHHII KAaTHOH OFHOBAaJEHTEH, TO
camMa rpaHyna mnpmoOperaer cmoco0HOCTH 06pasOBHBAThL
KOJIOMAANbHEI pacTBop. HKorga opsoBameHTHHE 06MeH-
HH KATHOH 3aMelaeTcsAi JBYXBAaJeHTHHM, TpaHylIa KOJ-
JIOMAA YTpPau@BaeT CHOCOOGHOCTP K 00pa3oBaHHIO KOJJIO-
HIAJBHOrO pacTBopa, T. €. Kojamompy obpamaercd B LeMEHT,
»HEPAaCTBOPHMEIA“ B IIPECHOM BOIEY. - -

B. P. Bmapamcy B pasBuTHE YYeHHSA O HeperHOWHBIX
KHCJa0oTax OpHHamiIesxaT ocoGas poab. OH cBfA3al Haamdme
B OOYBEHHOM IyMyce TeX WM HHHX HEePerHONHHX KHCJIOT
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¢ 6moXmMMYeCKO#! IeATenIbHOCTHI0 NOYBEeHHHX MHKPOOpra-
HA3MOB, pasBHBAOMUXCA B I0YBEe, I HA3eMHEIMHA 3eJIeHHEIMHA
pacTeHEAMA. OcraBuB TePMAHOIOTHIO Bepnennyca,
B. P. Bunbsamc BIOMKEI B TMOHATAE I'yMAHOBOH, YJIBMHAHO-
BOM W KPeHOBOH KHUCIOT HOBOe OMOXHMMEYecKOe COfep:KaHme.
Ho teM He MeHee cymecTBOBaHHE YKa3aHHBIX IePErHOWHEIX
KHCJIOT KaK CaMOCTOATEILHHX XHUMHYeCKHAX o00pasosaHmil
OH IpH3HaBajJ H gaske paspabaTeiBajd MeTOHAH HX BHIfele-
09% HAA B YACTOM BEIe U IpejJa-

g raj ux xmMmmdyecKme GOpPMYJIH.
OTcyTcTBEE TOYHOH MeETO-

45% JUKHA pasfedeHnsa 3THX KHCJIOT
3aTPYRHACT M3yUeHHE YIbMHA-

HOBO#l KHCJOTH KaK CTPYK-

20% Typoobpasosarens. Boxec mo-
Ka3aHHKEM K X@MHOYecK:H 000-

% 75%  cHOBaHHEIM fIBJIAETCA HaJld4de
4

B II0YBe I'yMUHOBON KHCIOTHL.
F; MeTonmka ee BHeJeHEA yCO-

Bepmencrposara M. B. Two-

Puc. 33. BononpogsoCTE CTPYK- o
Typst mousemmmx tmmos (mo PEEEM, M. M. Homomosoii m

H. U. CasBmBOBY). ap. Ho, xax HEm crpaHHO, IO
1 — [EPHOBO-NIONSONIMCTEIE  mouBwr; CAMOTO TIOCJIeJHEero BPEMeHH,
ool BagIe, 8 L MCE Tax e KaK M HOTBEKA TOMY
HOuBLI, 5 — CeposeM. Hasall, MOMHO YKasaTh Ha
PAN YYEHHIX, He MPA3HAIIAX
CYIIeCTBOBAHMA TI'yMHHOBHX KHCIOT KaK HHIUBHAYAJIbHHEIX
xaMmdeckux obpaszosaHmit, O cBA3M BOXOMPOYHOCTHE II0OY-
BEHHOH CTPYKTYpH ¢ HaJAMYMeM B I0YBe r'ymyca @ I'yMHHO-
BHX KHCJIOT B HeM B pa3HHX IOYBEHHHX B30HAaX HMeEeTCA
3HaumTenbHasg amreparypa. O6 srom rosopsar H. U. Cas-
BgaOB (1931) — pme. 33, JI. BeiiBep (Baver, 1942) —
puc. 34, M. M. Kononosa (1951). Ha tecEyo cBA3H MexKIY
BOJOIPOYHOCTHI0 CTPYKTYPH, T'yMYyCOM IIOYBH H COAep:Ka-
HEEM B HeM I'yMHHOBHIX KHCIOT YKa3HBAlOT H IPEBOXMMEIE
Ha pmc. 35 mamum pgamnmnie. [lo mopgsonmersimM mousaMm (1)
B3ATH CPeJHUEe JaHHHE, MOJy4eHHKEe HaMH| JJSA [I0YB W3 pas-
JIUYHHX MecT HopsonumcToil 30HH (JlemmErpanckas o6macTk,
Bopryra, Csepmnosckas, Mockosckas, CmomeHckas 006-
nacTm).
Hnsa perpagumpoBansnx (2) m MOmHHX (3) UYepHO3eMOB
B3ATH faHHEHe w3 paboru O. C. Pocrosumesoit m M. I1. Asae-
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Boii. Jlnsi OOHKHOBEHHOTO yepHO3eMa (4) IPHBOAATCA HAH-
HEle, noay4YenHsie Hama no Hamennoi crenu. OHE HECKOJIBKO
3aBHINEHH, TAaK KaK HeJuHHHE yuacTKEH HaMeHHo# crennm
10 3amacy TyMyca W T'yMEHOBHIX KHCJIOT (Goraie OGHIKHOBEH-
HHX TWIOHYHHX dYepHO3emOB. JlasA KamTAHOBHX HOYB (9)
npusoparca paunie H. V1. CassBunoBa. Ceposemsr (6) xa-
paxrepmayorca pAanabiMz, noaydeHasiMu @. E. Houasce-
BHIM JUIA LEJUHHOro y4acTka omerTHOI crannumu CoosHUXN

“r

peeamob,
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Cpednss eodobas memnepamypa

Puc. 34. BomompouEOCTH CTPYKTYPH
mouyseBHEX THNOB (mo JI. BeiBepy).

1 — ceMmapuuHele M 4YePHO3eMOIONOOHBIE,
2 — TOA30JIbI M T'YMHIIbIE RAaTEPUTHI

B HayHuax m OpUBEXeHHHMHZ WM B OTYeTE [0 ITOM CTAHIME
3a 1930 r.

Ilo xpaceo3emaM (7) mpHEBOAATCA HAammu NaHHBE IO COB-
x03y Maxmemraypn (BACXHWJI) Amxapckor ACCP
(Mesxny Yaxsoit m Barymm). Ilo cyOrpommueckmm mopnso-
nay, (8) mpEBOAATCA HAIIM NAaHHHEE C ONKTHOrO YYacTKa
WNacruryra sdpupuo-maciamunnx kKyabryp B Cyxymu. Bee
IDOYBH, II0 KOTODPHIM HNPUBOJATCA NAHHHE IO BOXOIPOIHOCTH
CTPYKTYDhl, EMEIOT IIPEMEPHO OJUH @ TOT e MeXaHHIeCKMi
cocras (TaKenocyramancThie). Il Bmecae0BaHAA CTPYKTY PH
B3ATH 00pasibl NPEEMYIIECTBEHHO ¢ IGNHHHHX YYaCTKOB.
I'ymmaoBas xumcmora omnpepmenstmack mo . B. Twopmry.

Huarpamma 35 yOemmTenbHO [JOKa3HBaeT CBA3b BOJO-
OPOYHOCTA MOYBEHHOX CTPYKTYpPH € Hanm4IWmeM B HOYBe
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rymMyca m ryMumHOBOH KHcIoTH B HeM. OcoGoe mososxeHue
3aHAMaloT KpacHozembl. Ho 0 ponum B HEX jKenesa m amoMm-
HHS, 3aKPEIIAIIAX I'YMAHOBHE KHCJIOTH, a BO3MOKHO U
o6pasylomux HepacTBOPHMbEle COeJHHEHMA ¢ (yJIbBOKHCIO-
TaMH, B IOYBEHHOH NHTepaType Oollee MIHW MeHee M3BECTHO.
Haxk y»xe ykasaHo HaMu paHee, Jajke B KpacHO3eMaX B sABIe-
HEAX BOJOHPOYHOCTH CTPYKTYDH TIllaBHAA H BelAymas DOJb
OPAHAJJIERAT OPraHHYeCKOMY BEI[EeCTBY; IOJYTOPAOKHCH
Iumb ycuamBaoT 3pdekT, o6pazya ¢ OpraHEYeCKAMH
KUCJIOTaMH HepacTBOpDHMHEle B BOMe COeJHHEHH.

Taxkum o00pa3oM, MeXAYy BORONPOYHOCTHI0 IIOUBEHHOM’
CTPYKTYPH H KOJZYECTBOM H Ka4ecTBOM OPraHHYeCKOIO
BellecTBa CYIMIECTBYeT CBA3b B INIHPOKOM TreorpapmiecKoM
acmexkre. CiuegyAa oOT MOIMHHEX YepHO3eMOB, ¢ OJHOH
CTODOHH, Ha ceBep, a ¢ APYroii — Ha 10T U I0T0-BOCTOK, MBI
HabmonaeM yMeHbIOIEHHe I'yMyca U 3alaca I'yMHHOBEHIX KH-
cI0T B mouBax. B momHOM cooTBeTCTBHH ¢ 3THM H B TaKOi
e 3aKOHOMepHOCTH Habiiofaercsa W majeHne BOJONPOYHOCTH
MOYBEHHO! CTPYKTYpPH. ITO, KOHEYHO, He O3HA4yaer, 4TO
BOJOIPOYHAA MOYBEHHAssT CTPYKTypPa MOKeT BCTpedaThes
TOJBKO B 30HE MOIOHBIX 4YepHO3eMOB. B kammoil mou-
BEeHHOIi 30He B COOTBETCTBHH C €CTeCTBEHHO-HCTOPHUCCKAMME
YCIOBUAMH arpoTeXHAYeCKHe MEpPONPHUATHA [AIA yBelmde-
HUS IJIOFOPOANA MOUYBH K YJIYdUINeHAA ee CTPYKTYDH He MO-
ryT OHTH OJMHAKOBEIMA. ArpOTeXHHKa B Kai(ZON HPHPOJ-
HOHl 30He NOKHA OHITH HOCTPOEHA TAK, YTOOH IOYBEHHAS
CTPYKTypa H ee BOJAONPOYHOCTH BO3pacTalm, JIHIIbL TCIAA
m GyAayT co3gaBaTbcA 6JaronpuATHHeE (H3NUeCKHe YCIOBHA
B.I0YBe JJIA HPOTPECCHBHOTO POCTA YPOKaeB CeIbCKOXO=
3AHCTBEHHHNX KYJIBTYD.

s mous, GoraTtelx OpraHAYeCKHM BeIecTBOM M IO
cBOell IPWPONe CTPYKTYPHHX, 3aBHCHMOCTH BOJOIPOYHOCTH
CTPYKTYPH OT CONEP/KaHHSA B MOYBe TYMHHOBHX KHCJIOT
MOXKHO HPOBEPHTh OJKCIEPHMEHTAIBbHO B Ja60pPaTOPHHEIX
yeroBuax. [us atoit nemnm Obra paspaborana chmenmaibHag
MCTOAMKA, TaK KaK MeTONH BHJEJeHUS I'yMHHOBHX KHCIOT
W3 TOYBH, CYMECTByWOII@e B HacTosAmee BpeMs B IO4YBEH-
HO# XxmMuH, TPeGYIOT TaKOH MOATOTOBKE IOYBH K aHAJM3Y,
IpE KOTODPOH NHOJHOCTHI0 pas3pymiaeTcsA IOYBeHHAs MAaKpo-
CTPYKTYpa, d9TO 3apaHee WCKII0YaeT BO3MOKHOCTh YycCTa-
HOBJIGHHA CBA3H MEKAY DNOYBEHHOH CTPYKTYpPoid m ¢op-
MaMH OPraHAYecKOTO BeImecTBa.
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M. H. Asruoos-Kaparaes (Amtunos-Kaparaes, Kex-
nepmad u Xao, 1948) BHABHHYN OpEANEN KamELIAPHOrO
HacHINEeHrs IOYBEHHOTO arperara pacTBOpPaM# XHMHAYecKHX

peareHToB, NPHEMEHSEMHIX
opr  QPaKIIOHMPOBAHHOM
U3BIEYEHWH TyMyca U3 IM0Y-
BHI. JTO yKa3kKBaer Ha BO3-
MOKHOCTH BHISIBJICHUS POJIH
TeX MIH UHHX ¢pakgmoi
OpraHAYecKoro BemecTna B
¢$OpMEpPOBAaHAU BOJOIIPOY-
HOTO0 TIOYBEHHOI0 KOMKA.
Mu  mombiTamuch  METOR
u. H. Asrunosa-Hapa-
TaeBa CAENATh KOJIHYECT-
BEeHHEIM, CBsI3aB ero ¢ ar-
peraTHHM aHAJIU30M MOYB,
Kak 9To Oyner BUAHO H3
W3JIaraeMoro HmKe MaTe-
puaina.

Uccnenosarmio 651t mop-
BeprayT OOBKHOBEHHHI Cy-
rIBHEECTHIA yepHO3eM u3 Ha-
MeHHO# cremm. OGpasen
A HACCIEeNOBAHWE B3AT C
3alOBeJHUKA IOl HasBa-
HUeM (HeKOcHMas CTellb
cpenm JecHHX moixocy. Tpa-
BOCTOH Ha ydYacTKe B MO-
MeHT B3STHA WOJEBOro 00-
pasnma (KOHel HIOHA) J0-
crurax 1.5 M m cocrosan us
TyCcTOH  31aKOBO-6000BOM
cmecu. Ha rny6uny B3sarus
obpasna (20 cm) mouBa Grita
AHTEHCHBHO-4€PHOT0 I[BETA

001 n

Noybennsie muner

Pmc. 35. CBsAsp Memy BOLONPOY-
HOCTBIO CTPYKTYPH, 00LIAM 3a0acOM
rymMyca B TYMHMHOBLIX KHUCJIOT B HEM
B Ppa3JMYEEIX NOYBEHHHX THMAX,

I — conep:kaHue IyMyca B ITOYBaX pas-
HBIX TUIIOB IO OTHOIIEHMIO K MOIUHBLIM
yepHoseMaM, NPUHATEIM 3a 100, I —
cojleprKaHue TYMMHOBHIX KUCJIOT (B 10H=-
HaxX ¢ TreKrapa) Ha raybuxe 20 cM;
I1I — KONUYECTBO BONONNOYHBIX arpera=
TOB, % I — MON30JUCTHIE NMOYBLI, 2 —
nerpagMpoBaHHBIE YePHO3EMbl, 3 — MOMI-
HBIE 3€PHO3EMBEI, 4 — OOBIKHOBeHHEBIE
YEPHO03eMBbI, 5§ — KalITaHOBLIe NO4BHI, 6 —
ceposemMbl, 7 — KpacHoseM, &8 — Iom-
30JIMCTEIE IIOYBBI CYOGTPONMIOB.

¢ HpeKpacHO BHPaKCHHOW 3epHHECTOA CTPYKTYPOi, ¢ Maccoi
KOpHe#l W KOPemKOB, Ha KOTOPHX MNPHCOXMHEe K HAM II0Y-
BeHHHle arperathl o0pasoBai;m NpPUYYAJIABHE I'PO3ABA.
ITo xapakrepmcTEKe OpPraHEYeCKOro BeINECTBA, CHENaH-
Ho#t A. B. Bapanosckoit (mo 1. B. Twopuny), mousa comep-
mana: obmero rymyca 11.85%, B HeM pasiImuHHX IyMEHO-
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BHX KmcaoT 33.95%, pacTBOpUMEHX B BOJe (yTBBOKHCIOT
33.05 u HepacTBopumoro ocratka 33.0%.

3 Baaroro B mose o6pasma orGmpanach B BO3LYIIHO-
cyxoMm cocrogHmm mpoGa BecoM 400 r ¢ TakmM cOOTHOIIe-
HHeM CTPYKTYPHHX ¢paKimumii, Kakoe HMEJOCh B II0JEeBOM
obpasue. IlpoGa o6paGaTmBamace B GoabmoM mpmbope
Coxcaera cnupro-GeHsompHON cmechio (1 : 1) mo mpexpa-
meHmsa oKpammBaHmsa BHTMEKE., Ilocime sToro obpasern
PacKIafsBajlcsa B ORHH CIOH Ha (QUIBTPOBAIbHYIO OyMary
I BHCYMHBAJCA O HCYe3HOBEHWA 3amaxa. B BO3qymHO-
CYXOM cocrogHEE o0paser B3BeMIEBAJICHA M OIpefessAIach
notepsa B Bece. B cumpro-GeH3OJABHOH BHITS;KKE OIpeNeJisi-
Jack cMech GATYMOB, CMOJ, BOCKOB H IIp.

Bricymenanit Ha BOo3ayxe oGpaser paccemBajcsA Ha CH-
trax. Ompepmensmock pacmpefeneHme (paxmmit arperaTHOro
aHAJI3a B IPOIEHTaX OT HABECKH W CPABHHUBAJIOCH C TaKO-
BEIM jJKe pacIpefielleHueM (paxmzail B HCXOFHOM oOpasne.
Hanee, u3 o6mero oGpasna Gpasack mpoGa secom 25 r (mpm
ABOIiHO# MOBTODHOCTH) NI HCCIACKOBAHEA BOXOUPOYHOCTH
arperatos na Hamewm npubope. OcraTox m3 oGpasma HmOABEpP-
raics panbHeiimeii o6paGorke, KOTOpas 3aKiaodalach B [e-
ransnuampoBanunm ero 2%-ii HCl, unpwaem BOo mabesxannme
MEeXaHWYEeCKOTO0 pa3pymeHHA arperaToB NeKaJlbIWHEPOBA-
HOe HAYMHAJIOCh C KAaNWIJAADHON MNPONWTKE ITOYBEHHHX
arperaTtoB, PasjOKEeHHHX Ha IUIOCKOM IOCY[e B ONWH CJOI.
Ilocme KamWANAPHOTO HACHUIEHHWA arperatsl 3aJABAIHECH
ykasauueM pactsopom HCI, nacrampammer @ mIpOMEBa-
Tuch JeKaHTaumeil N0 mcucsHoBeHma peaxkumm Ha Ca. 3a-
TeM oO0paszer NpPOMBEIBAaJcA [WCTHIIADOBAHHOW BOROHE IO
HCYe3HOBEHHUS peaKUWy Ha XJOp. 3aTeM IOYBeHHHIA o6pa-
3el[ BHICymIWBAJCA HAa BO3RyXe, paccemBaics (¢ ycTaHOBIe-
HEEeM cOOTHOmeHWS (pakKLuil) Ha CATAX B W3 HEro BHOBB
Opanmch ABe HaBeCKH 1O 25 r [JIA HCHOHTAHASI HAa BOXOIPOY-
gocth. OcraTok ke BO3XymHO-cyXoro obpasma 06pa6a'm-
Basca 0.1 m NaOH, cmavara KanmianasapHo, a B JajbHelmmem
ADCKaHTaN@ed MO WCYC3HOBEHHA OKpPAmMBAaHHUA JeKaHTATa
OpraHMmYeCKAM BemecTBOM moYBH. Korjga 3To momosKeHHe
mocTuraxoch (OKOHYATEIBHOrO IpPeKPalleHWs OKpammBa-
HOA OOJNYyYUTh He YJaBauoch), IOYBa MOABeprajiach JHa-
In3y AIA yHaleHUs IMEeJ0YHHX WOHOB, BHICYNIHBAJAch T
HCOHTHBAJNACL Ha BOAONPOYHOCTH. Eciam mpm 3TOM CTPYyK-
Typa paspyliaiach H IIOYBEHHBIE YACTHNB CIABAIACH B 00-
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myio raeby, TO JJiA B3ATAA MPOOH HA BOXOIPOYHOCTH MMOYBA
Epobmiach Ha arperaTti m W3 HAX Opanwmch HaBeCKH mo 25 T.
OcTaToK sKe IOBTOPHO [EKAJbUWHUPOBAJCA M MOBTOPHO
o6pabarmBanca 0.1 B NaOH, pmanmsmposamcs, BrCymm-
BalcA ¥ MNCHOHTHBAJCA Ha BOJONPOYHOCTH. Pe3yiabTaTH
arperaTHHX aHAJH30B, MOJYYeHHHE IO yNaleHHAX W3 IOYBHL
pasnmuaHHX (QPaKIui OPraHmYecKOTO BemecTBa M [AeKalb-
MAHAPOBAHAA NPUBORATCA B Tabm. 29.

PaccmarpmBasa maunasie Tabix. 29, MHE BEAUM, 4TO yHAJe-
HAEe M3 MOYBH CHEPTO-0EeH30JABHHX (paKmuii Maxo crasza-
JI0ch Ha MaKPOCTPYKType modYBH. BopmompounocTs @ KOM-
KOBATOCTL €e OcTajmeh Te ke, llpm HeKamrbIUHEPOBAHWE
MAaKpOarperaTel TaK/Ke OOJHOCTBI0 COXPAHWINCH, BONO-
OpPOYHOCTh HX He yXyNMUIach, HO OHE HOTEPANA MeXaHI-
YECKYI0 MPOYHOCTH, CTANE DPHXJIHME, KPYIHONOPHCTHME X
Pa3faBIHBAJUCh B HBUIb IPH HE3HAUYATEJIBHHX YCHIHAX.
910 06CTOATENBCTBO ¢ HECOMHEHHOCTHIO [IOKA3bIBAET, YTO
KaIbluii B TAKAX KOJMYECTBAX, B KAKUX OH MMeETCA B OGHIK-
HOBEHHOM 4epHO3eMe, UrpaeT 3HAYATENbHYI0 POJIL B yKpell-
JIeHHH MeXaHHYeCKOM IPOYHOCTH arperatoB. Jlmmb Mmpo-
HO/UKHTeNbHAsA 00paboTKAa [eIUHOPMAJLHEIM eJKAM HAaT-
pOM, PpAacTBOPSOIEM TI'yMHHOBHE KHACIOTH, IIpeBpaTHIA
MOYBY M3 pacch4aToil, ¢ BOZOIMPOUYHOM CTPYKTYpPOH, B BA3-
Kyl0, GeccTpYKTYpHYW, HEROZOIPOYHYI0, TATY4YyH Maccy,
061a1a0myl0 H3yMATEJIHHON MeXaHHYeCKOH MPOIHOCTHIO A
puichixafgmd. 11 pofo/mKuTeAbHEIA SIeKTPOABANA3 3TOM MOUBH
He yJyummia ee cTpoenms. HoamuecTBO OpraHm4eckoro Be-
mecTBa, yHaleHHOe W3 MOYBH IPH MPOJNOKHTEJIBHOE 00-
paGoTKe ee QKM HATPOM ¢ IOCHEAYION[AM [IPOMHIBAHAEM
BOMIOl, B HammeM OMETe cocTaBaAaixo 2.6% oT Beca IMOYBHIL.
B mouse ocraBasoch eme 9.2% opraHmyYccKOro BelmecTBa.
Wuaue rosops, Aajke He BCA TYMEHOBAas KHCIOTa, 3aKIIO-
yapmascad B rymyce, Onia ypmaneHa mpm 5Toit o6paboTke,
HO TeM He MeHee BOJOMPOYHOCTH MOYBEHHON CTPYKTYPH
HapyMAIach.

Taxkmm o6pasoM, He BCAKOe "OpPraHmYecKoe BCIIECTBO,
BXO[sAMEee B COCTaB IOYBEHHOTO TyMyca, MOKeT MpPHAATH
MOYBEHHBIM arperataM BOJOIPOYHOCTH, a JHIIb TO, KOTOpOE
pacTBOpSETCA B IMEeJOYax W He PACTBOPSETCA B KHCIOTAaX
u KoTopoe eme mccaenoBatensamu XIX B. oTHeceHO K THIY
IYMHHOBHX KHCIIOT,

117



g6 L0 - 70 — — — g'e ** ° ° ' * gOUeHE onhund
wrapietadae miaHYO{ | p-018 [JOBN H §°Q

mresodae em goerngody m AQMId g 90BITHID BEROI] <"+« goooed moxAn |)enerogedgo eanoyy
c'es 977 9% 9'0 - - - Tt SHIEHE ) HOEN
nruiesadie mMHYOQ | (H }°0 BHEIOQRAQO

€8 7'cr 097 S'0g 7or L'67 L6 -+ geooed moxAD :Um S1ro0m  BEROJ]
7’6 9% 797 6'8¢ G'6¢ 89 ¥y 0t 7t eWUBHE IDH 2-%,g eHELOQ
pnietedre wmHETOY | -vdQO RIrOEHEQ-OL

'y 9'9 el C'62 oy 6%2 cl < -« goooed rox£n | J-dnno exroom egnoy
071 2cy 9'ct 097 178 71 L9 ottt " eWIreHE Worr
gaAleledie ymMHTOG -0eH9g-01dAmo

6'S 6'8 6'cr gee L9y 867 9’} ©* © g900ed gox4D |)enerogedgo eanoy
9°97 6'¢ 072 9'0C 9'7e ey 0¢ ottt " edireHER v eaRONI

grnietodie wmaBTOg BRHHOHOWEAO

'y €9 8’6 g6C 687 44 gL ©+  @edoed mox4p
ﬁmnoﬂo m.m.os.w‘m.o WH ¢0—] | WW 1—2 WH g—¢ |WW g—¢[WW ¢ 9arrog

Meurrese grpLeIaday elduo lHendeg

9/, ‘doiedodae 0g109hMIO}

1dAruAdLo moEHOgROU MIJOHROdHOYOH 9 199RON B4109MAd oloNdonmHEBJdo punyedd xiamnmreed darod

6Z eOmmIge.]J



O ¢usnro-XmMHYecKoii CYIIHOCTH ABIEHHA
BOJXONPOYHOCTH CTPYKTYPHI

Hax yxasmBanoch panee, QU3INKO-XWMUYECKYIO C¥II-
HOCTb AABJGHAA BOJONPOYHOCTH MOUBeHHOr0 KoMka B. P, Buik-
fIMC CBA3HIBAET C SBJCHUSAMHE [CHATYPAIMA TYMEHOBHIX U
YJIbMEHOBHX KHACIOT W 3HAYAMOCTHIO MOTJIOIEHHBIX KATHOHOB
mouBsl. IleperHofiHEe KHCIOTH, MPONMTHBAA MOYBY, HAeHa-
TYPHPYIOTCA, T. €. HePEeXOAAT U3 PACTBOPEMOIO B HEPacTBO-
pHMOe cOCTOsIHMe, W Kiell W3 HuX, Kak ropoput B. P. Buian-
AMc, mepexoamT B meMmeHT. CKieeHHHE NePerHOWHHIME KH-
CIOTAMA KOMKHE IOCJe JAeHaTypaldd Kjesd H IHepexoga ero
B I[eMeHT NpmoOperaloT cBoicTBa BomompouHoctd. Ilorimo-
IMEeHHHE I[0YBOI0 KATHOHKI B 3TOM IIpolecce OyAyT HIpaTh
3HAYATENbHYI0 poib. Ecizm B MOrIOmMEHHOM COCTOSHWE Ha-
XOMATCA ABYXBAJEHTHHE KATHOHBI, TO ABJIEHHE BONOIPOU-
HOCcTH OGecredeno. Eciam jke B OOTIOMEHHOM COCTOAHEMA Ha-
XOJATCSA ONHOBAJEHTHbIE KATHOHBI, TO MEpexoma Kies B Ie-
MeHT He HPOWCXOAHUT, eperHoiiHbie KUCIOTH B DTOM clydae,
IpONATHIBas MOYBEeHHKE KOMKH, He MPHOAOT HM CBOMCTBA
BOMOIPOYHOCTH.

flenenna peHarypanmmm mno Buakamcy HeoOpaTEMEH.
Nuage rosops, ecianm BOXOMPOUHbIA HNOYBEHHHI arperar pas-
PYIIETH, TO ero BOAOIPOYHLIE CBOMCTBA y’Ke HE BOCCTAHAB-
amBaiorca. [aA BoccTaHOBIEHHA BOJONPOYHOCTH KOMKOB
noTpe0yioTCA HOBHE INOPIUA cBe:KkeoOpa30BaHHHIX Iepe-
THOWHHX KHCJIOT, KOTOPHE BHOBH IPONMATANH OH IOYBEH-
HHe KOMKH, JeHaTypPHPOBAJHNCH NPH HAJAMYAH B MOTIOMEH-
HOM COCTOAHUE JBYXBAJEHTHHX KATHOHOB W MepPEILIid OK
¥3 KIes B IEMEHT.

Boime npmBopmadmch HpPHMEpPH, M[OKAa3hBAOMAE, YTO
VAajeHHe KaJbIWs U3 IOTJOMEHHOTO COCTOSHAA B psde
M0YB He IPUBONAT K Pa3pyleHH0 BOXOMPOYHOCTH arpera-=
TOB, YTO POJb MOTJOMEHHHX KATHOHOB He SBJIACTCA TiaB-
Ho#i. I'maBHHIM fABIsETCA MOJEKYNSIPHOE CTPOGHHE OPraHH-
YECKHAX BEIIeCTB.

II. A. Hocrruer (1905) mmcan, 9T0 paspymeHHAs CTPYK-
Typa Ha YepHO3eMHHIX I0YBAX MOKeT BOCCTAHABIHMBATHCS
1 9T0 9TO BOCCTAHOBJIEHUE IPOUCXOLHT UYepes «COrHAMBaHMe
pactETeabHEX ocTtatKoBy. B. P. Buabamc, mo cymectsy,
OPOAOJIKEI 9TO yTBep:K[AeHHe, [aB eMy (PU3HKO-XHAMIIeCKOe
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roakosanme. Hakux-mmGo omuTOoB B 000CHOBaHHE YyKasaB-
HOr0 YTBep/KNeHHS He HPOH3BOXHIOCH.

MNanaraemsie Hmxe n1abopaTOpHEE OMBITH BHOCAT HOBHE,
HDOMOJHAUTENbHEE CBENEHHAS B BOIPOC BOCCTAHOBJIEGHHSA BOJO-
MPOYHOCTE MEXAHHYECKH Pas3pyIIeHHHX KOMKOB. [[aa ommita
cHauaja OBIE B3ATH HPUPOAHBIE HOYBEHHEE arperaThl IJIH-
HECTOrO yepHO3ema m3 HameHHO# cremm. ArperaTH B mepe-
YBIaKHEHHOM COCTOSIHAM TIATEJIbHO PACTEpPAaIHCh PYKaMmub.
B pesyasrare momywasach cmmomHas OXHOPOJHAA MacTa.
ITacra caerxa mopmcwixajia, W W3 Hee BPY4YHYH H3TOTOBIA-
JIECh TpaHyIH pasmepoM 1—3 MM ¢ ILIOTHOCTBIO, OIE3KOM
K INIOTHOCTH NPHPOJHEIX arperatos. I'paHyisl BHCymnBa-
JdFCh HA BO3[4yXe W HCHHITHBAIACH Ha BOXOIPOIHOCTH HAa Ha-
mem npmGope npu 16 konebapmax B mmuyry. OOEITH mpo-
BeJieHH ¢ arperaTaMi, B3sITHIME ¢ Pa3HHX I0Jell 9KCIepHAMeH-
TajabHOro xossicrea Mucruryra semuenenms aM. B. B. [o-
kyuaepa L[UIl. PesynbraThl OmDBITOB NPHABOAATCA Ha
pzc. 36.

W3 pammmx pme. 36 ciaemyer, 4TO BOZONPOYHOCTH TIpa-
HyJX, 00pa3oBaHHHX W3 MEXAHHIECKH PACTePTHX MPHPOFHEIX
KOMKOB [OYBH, IIOCJe HX BHCHXAaHNsS HOJHOCTBI0 BOCCTa-
HaBI@Balach, a B HEKOTODHX cJlIydagx Qgaske yJydmmaiach
0 cpaBHeHWI0 ¢ mpuponuwMHu arperaramum. Ilopamox caemo-
BaHUS IOJei [0 BOROMPOYHOCTH CTPYKTYDPH COXpaHHICA
TOT jKe, 9TO B y mpupoHKX KomkoB. Ha mepBoM mecTe mo BO-
HOIPOYHOCTA OKA3AJMHCH IEIUHHHE YJYaCTKH, 3a HAME —
HOJIA H3-IOK MHOTrOJETHHAX TPaB B KOPMOBOM H IOJEBOM ce-
BooGopoTax, Ha mocieRHeM — maposhie moiad. llpm sroMm
IrpaHEynH m3 O6GpasIoB ¢ IOJell, He MPOXOAHWBINIAX DPOTAIHIO
TPABOMOJBHOTO ceBO00OPOTa, OKAaszajgmch MO BOXONIPOY-
HOCTH HIDKE, YeM T'PAaHyJbl ¢ ONHOMMEHHHX Iojelf, mpomep-
mAX OAWH pa3 pPOTAI[MI0 TPaBOMONBHOTO ceBOOGOpOTA.

AnajormuHke RAaHHHE I[OJYYeHH H Ha JePHOBO-NOA30-
JACTHIX TAKEJIOCYTJIMHACTHIX IOYBax ®3 coBxo3a «Bocxomy
Cectpopenxoro paiiona Jlemmmrpapmckoit obmactm. Pesyin-
TaThl 3THX ONEITOB HpmBogATcA B tabm. 30.

O6pa6oTka IOYBH MEePEeKHCHI0 BOJOPORA, NPOH3BEAEH-
Hag He [0 MOJHOTO0 OKHCJIEHHSA OPraHmIecKOro BeIIecTBa,
YXyAmuia crHoco0HOCTH MOYBH BOCCTAHABIMBATH BOJONPOY-
HOCTh CTPYKTYpPH. 9TO eme pa3 rOBOPHT O TOM, 4TO BOC-
CTAHOBJICHHE BOLONPOYHOCTH CBA3aHO CO CBOMCTBaMM Opra-
HEYEGCKOI0 BEImecTBA IOYBHI,
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Prc. 36. BomompoumocTe HpPHPORHOH CTPYKTYPH OGHIKHOBEHHOI'O
TIIMHACTOTO YepHO3eMa M rpaHyJ, HONYYeHHHX W3 HEro xe.

yHKupHoit nmHuelt o6osHaueHa BONONPOYHOCTL FPaHVI, TOHKOM JMHHEN — BoOmO-
NPOYHOCYs NPMPORHBIX arperaToB 1 — IEJIMHA KOCHMAad CPelH JECHBIX II0JI0C;
2 — OeJIMHAa HEKOCHMAadA B OTKPHITOI cTerl, 3 — HeJIMHA KOCUMaA B OTKPHITOH
cTenyu, ¢ — MOJIe3aLUTHAA JIeCHaA NoJjioca, 5§ — MapoBoe TOJe CEeMUIOJBHOI'0
ceBoo6opoTa CpenM JIeCHBIX I0JIOC, 6 — IIoJie, B3aH:TOE IONCOJIIHYXOM TOro e
ceBoo0opoTa, 7 — TPaBAHOE II0Jleé CEMHTIOJILHOrO ceBoo00POTa B CTENN; § — APO-
Bad NIIEHNNA 10 TUIaCTy TPaB CEMMUIIOINBHOI'O ceBooOopoTa; 9 — TPaBHI TPETLEro
rofla NoJdh30BaHMA KODMOBOro cesBoofopoTa B crTenu, 10 — TPaBH YeTBEPTOro
rofa IoJH30BaHMA KOPMOBOIO C€BOOOODPOTAa B CTEMi; 11 — KOJIXO3SHOE II0JIe CMECHK-
HOI0 B€MJAEeNoJIb30BaHUA — NapoBoe IIoJieé NapolpoNnamHOro ceBoobopoTa.



Ta6nmma 30

BoccranoBienre BOJONPOYHOCTA arperaToB MEeXaHHYeCKH
paspynienHOl NOYBEHHOH CTPYKTYpPBI

KoanvecTBo arperaros, %,
1- \

i R

Pasmep arperatos | ) " g -_-gm
52 | B s | B |wE | B |BEE

& B g s 5 S s B |28 B

o g | Se 2] & | E28| £ |32g

Eds e | B8] 2 | BEE| 2 |2E8

Boasme 3 MM . . 47.8 741 | 146 | 195 | 23.5 | 139 9.6
3—2 MM . . 41.8 20.0 | 320 | 275 | 22.4 | 183 8.0
2— MM, .. .. 74 0.9 9.9 | 20.7 | 15.6 | 13.6 9.0
1—05 MM . . . . 1.2 0.8 | 131 | 155 9.8 | 25.1 | 15.0
0.5—0.25 MM . . . 0.7 — 7.2 5.8 8.0 | 159 | 18.4
Mensme 0.25 MM 1.4 4.2 | 232 | 11.0 | 20.7 | 13.2 | 40.0

Brictpo mpoBOg@MEIe ONEITH ¢ BOCCTAHOBJIGHHEM BOMO-
IPOYHOCTHE CTPYKTYPH HCKIIOYAJIEA BO3MOKHOCTDH CYWMIECTBEH=
HEIX MAKPOOHOJIOrI4eCcKAX N3MEHEeHHWI B MOYBE W HAKOILICHUA
1o 9T0ji IpIYWHe KAaKBX-Ir00 HOBHX KieAmuXx BemecTs. s
HOOATBEPKAESHUSA 9TOTO OMBITH GBLIH IOBTOPCHH ; IPUYEM IacTa
I3 MOYBEHHHX arperaToB AEePHOBO-HON3OJHCTON NOUBHL Bee
BpeMsA DOJlep/KEBANACh B TeyeHHme 75 MHEHM BO BIAKHOM
cocrosaun. Il pn kaskmom mprGaBreHAT BOMH H0YBA TIIATENBHO
nepememunsanachk.! arorosiennrie uepes 75 AHedl rpaHyis
mokasand 6ojiee BEHICOKYI0 BOJONPOYHOCTH, 4€M H3TOTOBJIEH-
Hele cpasy. llepememmBanme ynydmmiao KOHTAKTHBIE YCJIO-
BHEA MEKAY 4YacTHIAMH, M BOXOIPOYHOCTH arperaTos mMOYTH
MOJHOCTHI0 BOCCTAHOBHUIACH.

Urak, mpuBegeHHEE HPEMEDH € BOCCTAHOBIEHHEM BOJO-
OPOYHOCTE MeXaHHYeCKH DPaspymeHHOH (pacTeproit) CTPyK-
TYPH YKa3HBAlOT Ha NPAHNUINAIBHYI0 BO3MOKHOCTH BOC-
CTAaHOBIEHUA ee y BHOBh OGpa3OBAaHHHIX KOMKOB. ITH CBOii-

1 MoRAO OBIJIO OKBAATH, 9YTO 9acTOe NepeMemuBaH@e CO3[aeT
aspobnble YCIOBRA [JIA DPa3yioEeHHA OPraEAYecKOro BemecTBa M BO-
KONPOYHOCTh HOYBEHHOH CTPYKTYPH AOMKHA yXymmuthcsa. Ho sroro
He HPOHM30ILIO.
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c¢TBa OGPATEMOCTA BONOIPOYHOTO CKJICHBAHUA NOJKHH OHTH
HccleflOBaHK CO Bcedl TmareabHocThlo. OHE HMEOT Kak
TeopermuecKoe, TaK H IpaKTWIeCKOoe 3HayeHme. Teopern-
JecKOe 3Ha4YeHHMe HX 3aKJiodaercd B TOM, 9TO OHH HalOT
MaTepHaja [id paclO3HaBaHHA MeX@HH3Ma BOJOMPOYHOCTH,
KOTOPHIA Helb3sd Ha3BaTh [eHaTypanmei, HeoOGpaTmmoil MmO
CcBOe#i mpupofe.



I'anasea V

MUKPOBHOJIOTHYECKHAE ®AKTOPHI ®OPMHUPOBAHNA -
NOYBEHHON CTPYKTYPbI

Brime yKassBaioCh, YTO KIGAINEX BemeECTB B IOYBE
(6e3pa3npmvHO Kakoil) CyraHHACTOTO B TIMHHCTOTO MeXaHHO-
9eCKOr0 COCTaBa yiKke HOCTATOYHO MJS CIAMIAHAA OTHEIBHHEIX
gacTun B KOMKE. Ho 3TH KOMKE majiexo He Bcerga o0iamaioT
BOONPOYHOCTHIO. JKCIePEMEHTAIbHOE HCCIeOBAHAE ABICHHIH
BOJNONPOYHOCTH IOYBEHHHX KOMKOB HPHBOTAT K BHIBOLY
0 cBS3W BONOIPOYHOA CTPYKTYPH B II0UBE ¢ HaJW4deM B Hel
0COOHX KIeAmaX BemecTB OPraHWmYeCKOro HPOUCXOKJCHHS.

" Ha o6pasoBanme 3THX OCOOHIX OpPraHHYeCKAX BeIIeCTB H3
pasiaralomuxcs PACTHTEIbHHX M KEBOTHHIX OCTATKOB IpH
HEMOCPeJCTBeHHOM YJacTHH MOYBEHHHX MHAKPOOPTaHH3MOB
YKasHBaJd ele KJiaccWKE mousoBefeHmA. B. P. Bumubpamc
pasBmi Teopmioo (HOPMHPOBAHHA BONONPOYHOH CTPYKTYPH
IpE HENOCPEACTBEHHOM YYaCTHH MEIKPOOPraHW3MOB IIOYBHI,
0 ueM HaM# y)Ke YIOMEHAJOCH BhIIIe,

Haumnas ¢ 30-x romoB mHTepec K BHIACHEHHWIO pPOJIH
MAKPOOPraHM3MOB B I0YBe B MABJEHUAX CTPYKTYpooOpaso-
BaHEA cTaJ Bospactarth, B ocobennoctm B Coserckom Comwse.
IlpmBeneM KOHKpeTHHE pe3ynbTaThl HCCACKOBAHMIA.

Eme A. A. flpnnos (1933) ormermn, aro Jlamr ommcan
mHTepecHH opranmaM Actinomyces oligocarbophylus, xo-
TOPHA OBLI B COCTOSHHE CBepPTHBATH B KOMOYKH Jaike
YACTHE MIKWCTHE KBAPIEBHE YaCTHIHL.

II. ®arenep (1938) Ha ocHOBaHME NpPOW3BENEHHEIX HM
MHEKPOOHOJIOrAYecKAX HCCAeNOBAHMA IMOYBEHHOW MACCH yKa-
3EIBAJ, YTO B MOYBaX, 6OraThlx MEKPOOPraHA3MaMHd, B 0COOeH-
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HOCTH AaKTHHOMHIETAMM, LPOHCXOMAT COeJUHEHHE MEMHAY
co60it mpu momomu GaKTepHaabHOM cJIU3d He TOJIHKO HepBAY-
HHX, HO 4 BTOPHYHHX YaCTHI[, BCJIeJCcTBHE uero obpasy-
I0TCA arperaTtsl 6ojiee BHICOKOI'O HOPANRKA.

. U. Kaumsen, H. II. Koprees, H. I'. PangszmeBckmit
(1939) m mp. BHgenWIM W3 TMOYBH MUKPOOPraHH3M — IPHG
Trichoderma lignorum wm mnpemnokmnam mnpemapaT ¢ 9TAM
MHKDOOPraHE3MOM, YJAYYIIAOMA#A BOXOIPOYHOCTH HOIBEH-
HOH CTPYKTYPDH.

E. H. Mumycrau (1938, 1945; Mumycrur r Ilymxme-
ckaf, 1942), mayuas oOpasoBaHde HOYBEHHON CTPYKTYPH ION
BIHSAHAEM MEUKPOOPraHH3MOB, IPHIIEN K BHBOAY O Cyie-
CTBOBaHME Ja0WIbHOK ¥ cTaOMAbHOE BOXOIMPOYHOH CTPYK-
typul. Ilepsas BHI3HBaercs KieAmUME BemecTBaMu Oesko-
BOTO THIIA M JIETKO paspymaerca OGumoxormuecku. Bropas
CO3JjaeTcs BEmMECTBAME IyMHHOBOrO THNA B OHOJOrHYecKH
Goamee ycroifumpa. B saBmcmMOCTE OT KIEMaTHUeCKHEX YCJIO-
BHil, (U3UKO-XAMAYECKAX CBOMCTB IOYB H KX OHOreHHOCTH
ompenensAeTcsi TAN TOH HWIH HHOM CTPYKTYpPH, HampuMmep
na6mnsHOR B cepo3eMax W cTabMIBHONE B 4epHO3eMax.

Psap mATepecHHX BHICKasHBaHU O POJM MHKDOOPraHH3-
MOB B (ODMHDOBAaHHU IIOYBEHHOH CTPYKTYDH  CHeJalnd
H. M. Jlasapes (1939, 1949), ®. 10. 'expnep (1940 — 1949;
TFenbuep m Bemsixosa, 1936), M. A. [opoxosa (1942),
P. Uonep (Ioder, 1936). Ilocnenunii oTMedamn, 910 «MajeHb-
KOe KODHH, KODHEBHE BOJOCKA M MHAIEIIH rpubOB dacTo
OpPefOXPAHAIOT IOYBEHHEI KOMOK OT COBEPHIIEHHOTO DPaspy-
nieansi. B gasHOM caydae poib MEKPOOPraHH3MOB CBOJUTCS
K pOXHM aHAJOrAYHON KOpHeBO# cmcremsly. O 3HAYEMOCTH
3TOr0 QaKTopa MH YyKe mMendm cy:xgeHme. Hpome TOTO,
JKEBble MHUKDOOPraHH3MH — OaKkrepu:m ® TrpmlH — MOTYT
CILY;KATH W HEMOCPEACTBEHHHKIM KJeAMHAM MaTEPHAJIOM, CO-
e[HHMIOIAM ONHHE dYacTombl ¢ Apyrsmu. MuOrme m3 mox,
nMesi HATEBHAHYIO GOpMy HAmomoOme BEICOKOMOJEKYJISADPHBIX
COeqUHEHHTIl, MOTYT HPEACTABIATH COO0H XOpOmIMIA KileAmmi
MaTepmaJ.

T. llman (Peele, 1940) paspensier opraHmdecKre BemecTsa,
Arpapmpe poJdb B CTPYKTYpPOoOOpasOBaHME IOYBH, Ha ABE
rpynmsi: 1) AmoQmIBHEE OpraHmYecKde KOJJIOUAH, Mpef-
CTaBJIAIOMAEe IIPOAYKTH paclHafa paCTATENbHEX OCTATKOB;
2) nmodmabHEE KOJNJIOWAH H Treid, BXOAMIMEC B COCTAB
KJIETOK MHKDPOOPraHWSMOB WiAH HOPOAYKTOB HX pacHaja,
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llpenBapuTenbHO BHIENCHHEE M3 IOYBH IMA0YKOOOpPasHEIE
a3po6HEe cTpyKTypoobpasyiomue OaKTepuu BHpaI(ABAJIACh
aBTOPOM Ha arapoBoil HATATEIBHON cpefle B TeueHHE OIHOTO
aag. OGpasoBaBmascsa cam3b cMmMemmBajiach ¢ mousoil. Ua
cMecH IrOTOBHJIACH KOMKH fmameTpom 1/4 mioiima. KomTposem
CIY/)KHIA KOMKH, MOJYYeHHHE OyTeM CMeMeHHus I[OYBH
¢ JOACTHIIMPOBaHHOH BoOmoit. CMOYEHHBIE CIH3BI0 KOMKH
He pacmafajiuch B BOAe B TeueHHe 24 9acoB, KOHTPOJLHEE 3Ke
pacmaganuck B Teuenme 1 wmumHyTH. CBA3HBaOmee xei-
cTBHe, IO MHEHHI0 aBTOpa, 3aBHCAT OT HeOGpaTHMOil [erm-
ApaTanuZ KOJJIOHAOB, BXONAIAX B COCTaB CJIAN3W, LPH
BHCymmEBaHOA. BHeceHme caxapossl ycmid@BaeT MEKPOGHOJO-
TAYeCKy0 AefATeJbHOCTh W TEM CAMBIM YBEJIAYHBAeT BOJO-
IPOYHOCTH MOYBEHHHX KOMKOB. 3apaskeHme IpubHOiT  $a0poi
CTepMIM30BAHHKX MOYB AaeT ayumumii addexT, deMm Gaxrepn-
AJNBHOM.

K. U. Pypmaxos (1949 a, 19496, 1951) yxasmBaer, 4TO
o0pasoBaHme «aKTHBHOT'O MEPerHosa», 00ycI0BIMBAIOIIEr0 I0-
BHIIEHHE MPONEHTA NPOYHOCTPYKTYPHHIX 3SIE€MEHTOB, IPO-
HCXOAHUT 3a CYeT He TOJHKO KOPHEBHIX OCTATKOB, HO W )KEBEIX
KOpHeii pasBmBalomerocss pacrenmsa. Otrpmiuas ycumieHHOe
passmTHe pm3ocepHHX GaKTepwil 3a CueT KOPHEBHIX BhHIJe-
JeHOH, OH yTBEP/KAAeT, YTO OTMHITH KEBHE KODHA OT MHKDPO-
OpPraHum3MOB BOOOIIe HEBO3MOKHO. TIaTeaqbHAA OTMEIBKA
KOpHell KieBepa OT MOYBH IpPHBEJA €ro K 3aKI0YEHTIO
0 HaJW4YM¥W Ha KOPHAX (PaKynbTaTHBHO-aHAdPOOHHX Gaxre-
puii, TPOAYUEPYOIMZEX IPOTONEKTHHA3Y, HPHAYEM ITO He
BRI3BRIBaeT Kakoro-nmu6o 3aboneBanma wopHeil. Ilox samaamem
$epMeHTHOr0 KOMILIEKcA — IMOKTHHA3H IeKTHH pachafaercd
Ha COGTABJIAIOI(EE €r0 KOMIIOHEHTH: YKCYCHYIO KHCIOTY,
ralakTosy, apaOmWHO3y, KCHI03y, [IJIIOKO3y, METAHOJ W
rajJakTypOHOBYIO (HMIE Jpyrylo ypoHOBYyW')kmciaory. Bce
OCTANBHEIE IPOAYKTH, KDPOMe TrajJaKTypOHOBOH KHCJIOTH,
JIeFrKO yCBamBAIOTCA MHKPOOPraHW3MAME H IIPEBPAMIAIOTCH
B CO, m H,0. TamakTypoHOBag KHCIOTa, KaK H HApyrme
YPOHOBHE KHCJIOTH, TPYAHEe OCBAWBAETCS MHAKPOOPraH@3-
MaMH 7, IPOHEKAsA B MEKPOOHBIE KIASTKH, COXPAHAETCA B HAX.
TamakTypoHOBasg KHCJIOTa NpPH B3aAMONEHCTBHE C HPOTEH-
HaMH MOKeT JaBaTh KOJIOWNHEE CTYCTKE, CHOCOGHEE He

1 VpowoBas KWCJIOTa CGH1007 mnm COH—CHOH—CHOH—
CHOH—CHOH—COOH.
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TOJBKO CKJIEMBATh OTHeJbHble MHHEPANbHBIE YaCTUNbI, HO
npa 06paboTKe COMAME KaJbIHsA U IPOMOPa)KHBAHMI IIPH-
JlaBaTh MM BOROOPOYHOCTh. B mpmpomuoii oGcTaHOBKE 3TO
MO;KeT IIPOMCXOMWTh IPH W3MEHEeHHU YCIOBHil cyIlecTBOBa-
HOA MHEKDPOOHOH KIETKM B HA4YaJbHOW CTAfMH ee aBTOJH3A.

Ounrth, mocrapiaennsie K. 1. PynakoBeM, IpuBein €ro
K BHIBOMIaM, 4YTO 3aMeTHHIl 3¢¢deKT MOBHINEHUA BOXOIPOU-
HOCTH CTPYKTYPH JaeT TONBKO KieBep. Hm oBec, mm mme-
HHI[a, HU JieH, HA KapTodeds i KamycTa, HA fajke TEMOJeeBKa
He J[all IOYTE HEAKAKOro pesyibrara. llpopymmpoBanme
TaIaKTYPOHOBOU KHCIOTH B OCHOBHOM OCYIIECTBIAETCA 3a
CUeT MEKKJIETOTHOTO BEIIeCTBA B JKUBHIX M B 0COGEHHOCTH
B OTMepIIHX KODHAX KiaeBepa. Opnaxko HaGuiofjeHHA IOYBO-
BefoB (Tiopmr, 1935) mokaseBalOT, 4T0 HaKOMIEHZE YPO-
HOBHIX KHCIOT Habmiojaercs MOJ JjecoM OOJbIie, 4eM IIOX
IyroM, a BOXKOIPOYHOCTb arperaTos B II0YBaX, KaK H3BECTHO,
Haobopor, mox ayrom 0OJblne, 4eM IOJ JiecOM. OTH NPHAPOL-
HEIe (AKTH 3aCTABIAIT OCTOPOKHO OTHOCHTHCSA K YTBEDIKMIe-
HEAM npod. Pygaxkosa o poid ypoOHOBHX KECIOT B BOKOIPOU-
HOM CTPYKTypOOOpa3oBaHUM.

B macTosimee BpeMs BPAJ AE KTO-1H0O0 IOABEPraeT cCOMHe-
HHAI0 yJacTde MOKPOOOB B CO3[JaHME B IOYBe BOXOHOPOYHOM
CTPYKTYPH. MEKpOOpraHnaMH HAKOILIAIOT B MOYBE KIEAIHE
BeliecTsa, ABIAIIAECT HeMPEeMEeHHHM ycioBumeM (GopMmpo-
BaHEA cTpykrypH. Ilpomecc HaxommeHHmsA BOXOMPOYHEIX
KlIeen B II0OYBe cOBepIIaeTcsi B [WHAMAKEe, B COOTBETCTBHHO
¢ KU3HeHHHM IIWKJIOM MEKpoopraruamoB. Ha pmc. 37 moka-
3aHa AWHAMAKA BONONPOUHOM CTPYKTYDPH JepHOBO-caIabo-
IOJ30JACTOH TA/KEJOCYIJIMHACTOR IIOYBH YKCIOEPHEMEHTATb-
HOro Xxo3aictBa Bcecoo3HOro Hay4HO-HCCIEA0BATENBCKOTO
HHCTATYTa pacteHumeBofctna «HKpacusii maxaps» IlaBmos-
ckoro paiiona Jlemmurpapckoit o6mactm. OO6pasmpl MDOYBH
B3AATHl C Pa3HHX yNOOPHTENbHHX (HOHOB H3-TIOA OBCA, B KO-
TOPHI NORCeAHH MHOrojerHHme TpasocMecd. OmwT IpOo-
BofmicA B naGOpPATOPHHX YCJIAOBHAX AacHUpPaHTOM Hamied
naboparopuu 3. B. Tpynmnoii. O6pasmns H04B IPH BIAKHOCTH
20, 40 m 60% (abcomOTHHIX) MOMEmMANKCh B TEPMOKOMHATY
C AaBTOMATHYECKH peryimpyeMoil TeMmmepaTypoi, paBHOM
26° (+1°). YxasanHble BIQKHOCTH BCe BpeMA MORIEDPIKH-
BAJIACHh IIyTeM PeryJispHOTO yBia)kHeHHs o6pasnoB. Uepes
onmpefesieHHHe MPOMEKYTKU BpeMeHu u3 00pasioB Opaimch
npoOH ¥ HCHOEITHBAJIACH HAa BOJOHPOUHOCTH DPa3MEIBaHOEM
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Ha CHTaX BO BJI&KHOM cOCTOSAHEE (0Gpasusl Aas aHaL@3a
He BHICYIIMBANNCh A0 BO3AYUIHO-CYXOrO COCTOSHHS).

W3 pamamx pue. 37 ciaemgyer, 94TO B IpefielaX B3ATHX
BIQKHOCTEH B yHOOpHTEIbHHX (OHOB BOZONPOYHOCTE CTPYK-
TYpPH HMeeT SBHO BHIPDAYKEHHYI0 OUHAMAKY BO BpeMeHH.
Ha copoxoBoii mid mecTHAECATHA AeHb BOTOIPOYHOCT CTYK-
TYPH peako magaer. [lamee OHa HOBHIIaeTcsA WA Koaebaercd,
HO HE3aBHCHEMO OT 3TOT0 K KOHIy OmKITa, T. €. Ha 120-i neHs,
Ha Bcex (oOHAX BONOIPOYHHX arperaToB ocTaercd 3HAUH-
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Pmc, 37. lmpammka BOmONPOYHOH CTPYKTYPH B 06pasmax HepHOBO-
¢1a60I0[30/IACTOM TAMKENOCYTIMBACTOM IOYBE B 3aBHCHMOCTH OT
BJIQKHOCTHE IIOYBHL

1 — (¢oH HaBOSHOIO ynoOpeHud; 2 — PoH Muﬂeganbﬂux yno6penuii; 3 — HeynoO-
peHHui poH. BuamuHocTs HouBBl. I — 20%; II — 40%; III — 60%.

TeJHHO MeHbIIe, 4eM B Hauajte omeTa. OQueBmpHO, UTO eciam
B NOYBY He BBOAWTH HHEPreTHYECKHX KW IHNEBHX BeI[ECTB,
TO CYIMeCTBYIOIAA B Heifl MEKPOGHOIOrHdecKasas ReATeIbHOCTh
OymeT OCymecTBIATHCA 3a CYeT PA3PyMIeHHs OPraHMYecKOTO
BEIECTBA CAMOIl ITOYBHI, YTO MOBEfET K YXYNIEHHWI0 BONO-
_IIPOYHOCTH MOYBEHHOH CTPYKTYPH.

B macrosmee spemsa Ha ocHOBaHmE pabGor Bcecoiosnoro
HayYHO-HCCIEOBATEIBCKOT0  HHCTHTYTA  CeIbCKOX03aii-
crBernoit mukpobuosornu (H. M. Jlasapes, 3. H. Jlanmuna
¥ [p.) MOMKHO cHelaTh CIAeRYIOI[Ee BEIBOMHL:

1. B orcyreTBHe meATEeNbHOCTA HOYBEHHOHM MHKPOQJIOPH
1 OpA HAIAYEA ONTEMAJBLHHX YCIOBHIl BIQKHOCTH U TeMIe-
patypsl HeoOpabGaThiBaeMBle IOYBH COXPAHAIT HeOIpene-
JEHHO MOJIT0e BpeMsA HMEIYIcA CTPYKTYDPY. 3aparkeHme
IpPOCTEePAIN3NPOBAHHOM NOYBH MOYBEHHON MEKPOQIO0pOii IpHu-
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BOZMT B TCX K€ YCIOBUAX K 3HAYATEJHbHOMY J3MeHEeHUIo
CTPYKTYPHOTO COCTOSIHHS IOYBHI.

2. Cosnmanme BOAONPOYHON MTOYBEHHOHM CTPYKTYDH CBA-
3aHO ¢ 00pasoBaHmeM CHHTE3UPYEMHIX IePerHONHHX BEIeCTB
B pe3yibTaTe MeATeIbHOCTH MHEKPOOPraHM3MOB, OCBaMBaIO-
IMUX PacTHTEJIbHEE OCTATKH B IIOYBE ¥ COCTOAMMUX B OCHOBHOM
U3 IuecHeBHX rpuboB m Gaxrepmit — MaciAAHOKHCIHX,
AMMOHUQUIAPYIOMAX, ASHATPUPANAPYOMAX M IEJII0I030-
paspymaomux.

3. Paspymenne MOYBEHHOH CTPYKTYPH CBA3AHO C MuUHe-
pajm3anueli MeperHofHEX BeIecTs, IPONCXONAMEN B Pe3yiib-
TaTe Pa3BHATHA MEKPOOPraHU3MOB, COCTOAIAX B OCHOBHOM
3 GaxTepwii — HUTPUPUIUPYIOMUX, adPOOHHX, IEJII0JI030-
paspymaomux, aMMOHUPUIMPYIOIUX K a3oTobaKTepa.

4. O6pasoBaHme BOZONPOYHOH CTPYKTYPH  CBA3aHO
¢ CHHTE30M W MEHepaJu3anueil mepersos IIOYBH U IPOTeKaeT
OFHOBPEeMEeHHO ¢ sTuMHE mponeccamu. BHauale B ¢BA3H ¢ 0cBO-
eHrmeM pPaCTHTENbHHKIX OCTaTKOB B I0YBE HOJNY4al0OT IpenMy-
MEeCTBeHHOE pas3BUTHE MHUKPOOPraHm3Mbl, HaKaIlJIWBAIOMIAe
IePerHoii; B 3TO BPCMA BO3HAKAIOT B IMOYBEHHOH CTPYKType
cBoiicTBa BogompouHocTn. [lesareabHocTh GakTepmii, pasia-
rajomux meperxoi, momasneHa. Ilo mepe ocBoeHus pacru-
TEeAbHHIX OCTATKOB [eATeIbHOCTh MHKPOOPraHM3MOB, Ha-
KaIIMBAIOIHX MeperHoil, ocrabeBaeT W HAYMHAET YCHIH-
BaThCA MEATENHHOCTh MHKPOOPTraHU3MOB, MHHEDAIA3YIOM{EX
meperHoiinsle  BemecTBa. J{JIMTGABHOCTH CYINECTBOBAHUA
BOROIPOYHOM CTPYKTYPH OIpefeiaAeTcsi COOTHOIIEHAAMHE
STAX HKOJIOTHYECKHAX T'PYIIUPOBOK MEKPOOPTaHH3MOB,

IlpmBopmmere Ha pumc. 37 gaHHEE O AMHAMHKe BONOIIPOY-
HOCTH MOYBEHHEIX arperaToB A0 HEKOTOPOH crTemeHW HOA-
TBEPKAAIOT 5TO. PesaynbTaTel HOJeBHX HaOMONeHWmil, ImOXy-
gennne T. B. TonunHoit npn u3ydeHnn JHHAMHEKHA BOJOIPOY-
HOM CTPYKTYpH Ha CPeJHUX TAKeJIOCYTJIHHHCTHX YepHO3e-
Max Hoxuerasckoit 06x1. Kas. CCP, npupoasaTca Ha pmc. 38.

Ha puc. 38 marorcsa cymMmbl BOGOIIPOYHHIX arperaToB pasme-
pom Goxee 0.25 MM (B mpoIeHTaX K BO3AYUIHO-CYXOH HCXOX-
HO#l HaBecke). OGpasns moysk Gpanmes ¢ rayomas 0—10 cm
7 aHaamsmpoBajmch mo mertomy H. V1. CasBunHoBa, BEEO-
A3MeHeHHOMY HAaMH: ycTpPaHeHa ollepaldd KyIDaHbg arpe-
raToB B IUIMHApPEe I BBeJeHO HamMauumBaHume B TedeHme 1 waca.

OTE [aHHBE SACHO YKAasHBAalOT Ha IEKIAYHOCTh B ABIe-
HASAX BONONPOYHOCTH CTPYKTyphi. CXOmHEE ABIeHAA HabJuio-
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paoTcd M Ha APYrax DOYBaX, HaIpmMep KepHOBO-HOA30-
ameteix. ll@KamyHOCTH CBsA3aHA € NHUKIAMA  PasBOTHA
MOKPOOPraHM3MOB, OCBAaWBAIOMUEX OPraHAYeCKOE BEI[ECTBO
moussl. BogompounocTh HACTOABKO (Y4YBCTBHETCIBHAY», 4TO €6
N3MEeHEeHHA OTPAKAIOT IpEMeHseMble IPHEeMH arpPoTeXHHKMH.

Meitepe (Meyers, 1941) m Maxk-Kona (McCalla, 1945)
OTMEYaNIl, YTO EM He YAAXOoch HaOMIONAaTh COBIAJEHHA MaK-

npoyHbiT aepeeamod,
N W -

6 % om beca obpasua
S

50 1 1 g ] ] J
v 14 74 7/4 Vi x

Bpema bGaamus  obpasuob nosber

Konuvecmbo Goda

Pmc. 38. [lmpaMmka BONONPOYHOH CTPYKTYpH (mmaM. Goawpme 0.25 mMMm)
B o0pas;max CpegHMX TsKeJIOCYIJIMHUCTEIX dYepHO3eMOoB Hasaxckoit
CCP B 1955 r.

1 — OenuHa; 2 — LCJWHA, TONUATAaA [0 METONY KyJbTYpHON BCHAIIKH; 3 —

KYJbTYPHadA BCIAlIKa LEJUHB C NPeIBAPUTENIbHBIM TUCKOBaHHEM, 4 — KYJIbTyp-

HaA BCHAalllKa LEJNMHH ¢ NOCIeNYIOUMM NPUKATHIBAHUEM THAMHEJIbIM KaTKOM [IpoOmr
1A aHanusa Opajlich B KOHIE KAaMIOro MecdAna.

CAMYMOB arperangd m umcia Gakrepmii. MakcmMmym arpera-
IUE CIe0BaJ Ha O HHeM ImOo3jke MaKCEMyMa umcia OaxrepHil.
Max-T'enpn m Paccen (McHenry a. Russel, 1944) moxasanm,
YTO MAKCEMYM arperamud ciefyeT 3a MaKCEMYMOM BHIAe-
JIeHUSI YIJIEKHCIOTH IIPA Pa3jOKeHWH JIONEPHH B IIOYBe.
ABTOpH falT Takoe OOBACHEHHE 3TOMY SABIEHHWIO; IIPH
Pa3JIO/KeHAN U CHHTEe3e OPraHmyecKoro BemecTsa GaKTepusAMA
HAKOIIAKTCA MPOXYKTH KX MeTa00am3mMa, KOTOpHEE RefCTBYIOT
KaK I{eMEeHTAPYIOI[AN MAaTepHay I CHOCOOCTBYIOT CTPYKTYDO-
obpazoBaHHIO.

HKax moxazanmo Ha pmec. 38, xomebammsa B KoJmIecTBe
BONOUPOYHHIX arperaroB cocraBiusmioT 15—25% m xapakrtepm-
3yl0oT nabUNbHYI0 TOYBeHHYW cTPYKTypy. Ocransmaa sxe
9acTh BOJOHPOYHKEIX arperartoB spiaserca 0olee ycToidmBOiA,
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TaK KaK IX BOXOIPOUYHOCTH CBA3aHAa C HAJTAYMEM B IIOYBe Opra-
HOYECKHX CORWHEHUH THIA TyMHHOBHIX KHCIOT,

OpHuX KUBHIX MEKPOOPraHU3MOB U UX ILIa3MH, HECMOTPA
Ha TO, 4TO YMCJIO X B rpaMMe MOYBEI HOCTUTaCT HCCKOJIbKHX
MIUIIHAPAOB, HE XBATHT [AIA BOXONPOYHOTO CHJIEHBAHMISA
MOYBEHHHX YaCTHL, Kayke €CIM CYMTATh, YTO W }KUBHIE GaKTe-
pAdm MOTYT, HECMOTPA HAa CBOK IOABIKHOCTB, CKIEUBATH
mousennbie 4dactmiel. Tax, mo gammmiM C. II. Hoetmuesa
m O. Wyasrmsoit (1927), B mouse, GoraToit MUKpPOOpPraHma-
MaMH, BeCc CyXOro BemecTBa B ;KHBOM ILIa3Me U ee BEIeJe-
Huax He npepsmaet 0.1% or Beca mouss. B mosHX sxe pao-
tax Kpacmabumkosa, Haymosa, Cremanosa, 3axapoBa 3THX
BelmecTB yKaskBaerca pa3 B maATh 6oabme, a UW. B. Twopmx
CHUKaeT UX KoJImdecTBo, mpumepHo, Ko 0,02°/, (Topun, 1946).

13 mpuBeaeHHBIX HaMU paHee NAHHHIX IO CKJIEHBAHMIO
OO4BH  cJefyeT, YTO YKAa3aHHOIO KOJHMYECTBA KJIeAUIHX
BEeMEeCTB MUKPOOPraHW3MOB, HajKe IPH IOJHONW HMX AKTHB-
HOCTH, HEOCTATOYHO NJIA MONY4YeHHS CePbe3HHX H3MCHCHUM
BOMONPOYHOCTH. JTHA PacYeThl CBUAETEALCTBYIOT O TOM, 4TO
B ryMyce IOYB C BONONPOYHOM CTPYKTYpO#l @3 roja B TOX
TO/KHE HAKAMIHBATHCA KAaKME-TO GHMOJOTHYCCKH CTOMKZE
OpraHmYecKme COefHHEHUs, KOTOPHE, JOCTUTHYB KOJIMYECTBA
0.5—1.0% or Beca MOYBHI, MEPEBONAT NOYBCHHYIO CTPYKTYPY
3 HEeBONOMPOYHOR B BOJAOMPOUYHYIO.

B cBasm ¢ pmeATenbHOCTHI0 MHKPOOPraHH3MOB, Yep-
Beil m mpyrmx 0ojice KDPYHHHX OPraHM3MOB, HAaCeIAOIAX
mouBy, moj AclicTBEeM ¢epMeHTOB, SABJEHHWH aBTOJAH3a
MHKDPOGHEIX KJIETOK OpraHdYecKhe OCTATKH, HaKaILIMBAlo-
muecsa B IIOYBEe, MpETepeBAl0T OMOXHMHUUYECKHE W3MEGHEHUA.
WameHennsi mayT Kak B HaIpaBJIGHAHW YIPOMEHUSA XHEMHA-
9ecKOT0 CTPOEHMs, TAK U B HAPABICGHHAN YCIOKHEHOA, T. €.
BO3HOKHOBEHHS IOf BIMSHWCM CHHTE3a HOBHIX OpraHmue-
ckax oOpasoBaHmil.

B npomeccax GmoxmmmuecKmX maMeHEHHA MOTYT BO3HH-
KaTh BEICOKOMOJIEKYJAPHEE, PACTBOPAMEE B BOJE WJIH KOJ-
JOMAHO-NHECIOEPCHbIE KIeAl[We BelecTBa. fIBIeHEA BOJO-
OPOYHOTO CTPYKTypooOpasoBaHms 3PPEeKTHBHO IPOTEKAIOT
IHIMB TOTHA, KOTAA KIEAMZE BeIecTBAa I POMUTHBAIT
moyBy, o00pa3ylT opranmyecKde ILIEHKH, TOIHMEpPH3YIO-
muecda OPH HOACHXAHAX. JTH MPONECCH W MEePEBOJAT CKIGH-
BaHme A3 HEBOJONPOYHOr0 B BOROIPOYHOE, O 4eM yrKe YIO-
MHOHAJIOCH BHIIIE.
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BosuukHOBeHMEe TAKHX BEM[ECTB BO3MOMKHO KaK cpexu
YIJIeBOROB, TaK U CPeAW IPOTEMHOBHIX, IYMEHOBHX COefEHE-
HUif, Kak 310 O6ymer yxkasano umite. Ilpum cxognocrn mefictBus
Ha IpoLecCH CTPYKTYpooOpasoBaHusA NPAKTHYECKHA HE TaK
YK CYImecTBeHHO, KaK Ha3HBAIOTCS HTU IEepPErHOMHEE Bele-
CTBa — IYMHHOBHIC, YJIbMHHOBHE, YPOHOBEIE WJIN Jpyrue
OpraHmYecKHe KHCJIOTH. DBosee BajKHO 3HATH HX KIeAmEe
cBOHCTBA B CBA3H ¢ XAMHYECKAM CTPOCGHHEM, YCIOBHAME HX
06pa3oBaHUsA W MPOROKUTENBHOCTHI0O UX AefcTBHA Ha WOY-
BEHHYI0 CTPYKTYDY.

B. P. BunbssaMc ykasan Ha 3aKOHOMEPHOCTb 00pa3oBaHus
OpraHmYecKHX BeIIeCTB OT ycHjeHHSA aHasPOOHHX ycaIoBHi
B mouBe. Ho kak ompenennth aspoGHble I aHa3pPOOHEE yCIO-
BUA B mouBe? MMeercsas MeToqmKa ompefeieHEmA aHadpPOOHHEIX
yCIOBHi B HOYBE MyTEM U3MePEHUA CONePKAHNSA B Hell yrie-
KHOCJIOTH W KHCJIOPOAA, METOAOM TrasoBOr0 auajimsa IpAMO
B mone (Bepmunus u Ilogcos, 1952). 91a MeTomuKa B HEKO-
TOPHX cIydYadx (HaOpmMep, Ha MHOTOJETHHX TDPAaBOCMECAX
B Jyro-nmacTOMmHHX ceBoo060poTax) WO3BOJAET YCTAHOBHTH
HeJIOCTATOK KHCJIOpOAa B OTAedbHEE (pashl PasBATHA pacre-
gmii. Ho oHa He Bcerga TOYHO OTpaskaeT YCIOBHA MHUKPO-
OmoJormyecKuX IpPOIECcCOB B MHKPO30HAX MOYBH. B Memx-
arperaTHoil KanWIJIAPHOR cECTeMe COOTHOIMEHMSA KHCI0POoaa
U YTIEKHCIOTH MOTYT OHTEH GJarompuATHHMYE AJISA PacTeHUid,
BHYTDH K€ IMOYBEHHHX KOMKOB IPA DTOM MOTIYT CYIIecTBO-
BaTh aHa®pOOHBIE YCHOBUsA, He YUYATHBAGMBIE JTOH MeTORA-
xoii. Ee momomuser merommka, paspaboramnas Cepmo6oib-
CKOM, B KOTODPO# cyxJeHme O IpomeccaX B KOMKe faercs
[0 OKHCIATEIbHO-BOCCTAHOBATEABHOMY MOTEHIMANY. TH Me-
TONH, NpHEMeHseMEle ONHOBPeMEHHO, MOTYT OCBETHTE HesiC-
HEle CTOPOHH aHa’pOOHHX W a’pPOGHBIX MPOIECCOB B IOYBe,
yaAyumleHne e METONMKH IM03BOJAT Gojee ¢TpOro 0GOCHO-
BaTh BOIPOCH DPeryJHpPOBAHUA W HAKOIUIEHHA B IOYBe BOAO-
MPOYHO# CTPYKTYPH E yKasaTh IYyTH K HM3REICKAHWIO HOBHIX
npueMoB o6paGorkm mouB. IlpakTmxa HacTOHYMBO 3TOTO
mo6umBaerca. [l0cTaTO4HO B 3TOM ciaydae yKasaTh Ha pabOTH
T. C. Manbnesa, KOTODHII mmOJiaraeT, 4TO IIyTeM dYacTOI'O
PHIXJIEHWS IIOBePXHOCTHOIO CJIOA MOYBH MOKHO CO3[IaTh
a’poOHHIT 9KpaH, HEUKe KOTOporo Oymyr mpeo6GiajgaTh aHa-
3pOCHHIE YCIOBEA, OJaronpuaATCTByOmue 06pasoBaHHIO
B 9THX IOPH30HTAX BOXOIPOYHOM CTPYKTYPH.
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Taasa VI

BOCCTAHOBJIEHHE M HAKONJIEHNE BOJOIIPOYHON
CTPYRTYPBI 1I0]] TPABAMU

Jlo cux mop Mu paccmarpuBaid GaKTOPH (HOPMEPOBAHUA
MOYBEHHOM CTPYKTYPH. B HeKOTODHX IOYBEHHHX 30HAX
B CBA3HW ¢ MPUPONHEMHA YCIOBHAMEA BOXONPOYHON IIOYBEHHOM
CTPYKTYPH HAKOWIAETCA HENXOCTATOYHO WM JJiA HOBHIMIEHIS
YPOAHHOCTH CEeIBCKOXO3ANCTBEHHHX KYJIBTYP CTPYKTYDPY
‘HeoOXOAMMO cO3HaBaTh 3aHOBO. B [pyrux moYBeHHHIX 30HAX
BOJONPOYHAA MOUBEHHAA CTPYKTypa o0pasyercA B KOCTaTOU-
HOM cTelmeHHm, HO B HpOIecce CeIbCKOXO03AMCTBEHHHX pPaboT
OHa pa3pylmaeTcsa; BO3HHWKAaeT 3ajaia ee BOCCTAHOBUTH. He
AMes BO3MOKHOCTH OCBETHTEH Bce IIyTH BOCCTAHOBIEHHA K
CO3RAaHUA BONOIPOUYHOI IOYBEHHON CTPYKTYPH, OCTAHOBAMCS
Ha HamboJiee BaKHEIX.

I1ayuas cMeHY pacTHTEJBHOCTE MpPH 3apPAacTaHHHM CTapO-
maxots, II. A. KocthueB OTKpHII BimAHAe KOpHeil Tpa-
BAHUCTOH pACTHTEIHHOCTH HA BONONPOYHOCTH IOYBEHHOM
cTpyKTypH. Ero pa6orsr npogomsma B. P. Buabsamce. B kypce
JicKI@ii mo mouBoBeseHmo B 1895 r. ou mmcan: «. . .IpH BHe-
CeHHMM HABO3a MH He B COCTOAHUHU PaCIHpPEfeNATH ero PaBHO-
MEDHO [0 Bcelf Macce IOYBH. . . KODHHE jKe pacTeHmit pac-
OpefesasiioTCA B IOYBEe OYeHh PABHOMEPHO H MPH CBOEM
OTMHPAHHA OCTaBIAIOT MePerHoil Ha BceM IYTH CBOCTO pac-
OpOCTPAHEHHsA, HPOHW3KBAA OXBAUYCHHHIE WME KOMOYKH CO
BCEX CTOPOH. JTO IPOMHUTHBAHEE He PACIHPOCTPAHACTCH TIy-
00KO B Ka)K[blil KOMOYEK, IPOMUTHBAGCTCA TOJHKO HAPYIK-
Hag o0oJOuYKa ero, HO OHA 3amMHAIaeT OT pa3MEBaHHUA
BHYTPEHHIOI0, HEIIPOINTAHHYIO YacTh KOMOYKA W TaKuM 00pa-
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30M KaK OB MacCKHDyeT OTCYTCTBHe IPOYHOCTE B cpeli-
Heit wactm KomkoB». HaK wm3BecTHO, 5TO  HOJOMKEHHE
B. P. BanssaMca 0 ponm TpaB B mpHAaH@AX IPOYHOCTH (BOMXO-
OPOYHOCTY) MOYBEHHOM CTPYKTYype Jerjo B OCHOBaHHE pas-
pabOTaHHOTO WM yYeHHSA O TPABOMOJLHON CHCTEME 3eMiefe-
Ind, DOJNy4mBIIel mMmpokoe pacupocrpanerme, CTpyKTypo-
obpasyomas poab TpPaB IOATBEP/KAACTCA H IEJHM DPAXOM
3apybemxunx yuennx (9. [. Paccex, JI. JI. Beiisep m np.).

PasBuTme yueHEHA O BIHSHAHN TpaB Ha (GopMEpOBaHUE
BOMOIPOYHOI CTPYKTYDPH B OCHOBHOM IPHHAMJIEKHAT PYC-
CKHM I COBETCKHM y4YeHHIM. B mociennee gecsarmiaerne, B 0CO-
OeHHOCTH B IIOCJEBOEHHOE BpeMsa, KOJH4ecTBO paboT Io
HA3yYEHUI0 BIWAHAA MHOTOJETHHX TPaB HA CTPYKTYDPY IOUBH
pe3ko ypenmumioch. MO3KHO ckasaTh ¢ IOJHON YyBepeH-
HOCTBIO, 9TO J10 IIOCJHEJHEr0 BpeMenn HeT Takoit obmacru B Co-
Berckom Colose, roe GH B TOH WaM HHOI Mepe 3TOT BOIIPOC
He mayuaica. B cBs3m ¢ 9THM Kak B TPyHAax ONBITHBIX CTaH-
oW, TaK B B TPYAaX OTHENBHHIX HcCJefoBaTescii 10 BOMPOCY
0 BINAHNA MHOTOJIETHHX TPaB Ha IOYBEHHYI0 CTPYKTYpY Ha-
KONMIOCh MHOro marepmamoB. Ho marepmann mo BIHAHEIO
TPaB Ha CTPYKTYPY IOYBH CIJIOmMb W PAAOM IOJYYeHH He
IIyTeM MHOTOJIeTHWX HAOJI0[eHmil Ha OXHOM M TOM jKe IOJe,
a cpasy B OfMH IOA IO pARy moieir cesooGopora. Ilpm arom
MeTOe B IOJYYeHHHIX MaTepHmalax oOTpajskaercd IecTpoTa
mojeil mMo IJIOJOPOAMIO, MCTHHHHIN Ke dPPeKT IO BIIHASHIIO
TPaB HA MOYBEHHYIO CTPYKTYPY B MECTHHIX YCIOBHAX 3aTy-
meBHBaeTcA. B cmily 3TOro HaHHHE O POJE MHOTOJETHHAX
TPaB B BOCCTAHOBJIGHWE K HAKOILIGHHH CBOWCTB BOAOMPOY-
HOCTH II0OYBEHHOH CTPYKTYDPH IOJyd4aloTcA HIE HeoOOCHO-
BaHHO YyBeJWYEHHKIMH HIW 3aHmKeHHEHME, llosTomy, =He
craBsi cebe 3ajayy [aTh MOJHYI0 CBOAKY O BIMSHAH MHOTO-
JeTHHX TpPaB Ha NOYBEHHYIO CTPYKTYpPY, MH OCTaHOBHMCS
JOmb Ha HEKOTOPHX paboTax, KOTOpPHE IIOMOTJIH B TOH HIH
HHO# Mepe yCcTaHOBEATH 3QPEKTHBHOCTL CTPYKTYpOoGpasosa-
HAA TOJ TPABOCMECAMY IO OTHEJBHEIM IMOYBEHHKIM 30HAM.

B ra6a. 31 mpusonmarca nannke A. A. Ilnoramkosa (1956)
[0 BIMAHZIO MHOTOJICTHHX TPAB Ha KOJIMYECTBO BOXOIPOYHHEIX
arperaTosB B CPCAHECIIOA30JINCTOM IEIIEBATO-CY AINHUCTO TOYBE
WBanoBckoit ofsacTi. ArperaTHH aHAJIN3 TPOBONMICA Ha
npubope Bakmeesa ¢ mpeaBapuTeNbHEIM KaOWIJIAPHHIM Ha-
cumenvem arperatos B reuenue 30 mmuyr. U3 rabx. 31 cue-
AyeT, 94TO KYJbTypa TpaBOCMeceil yBeAd4mBaeT KOJIAIECTBO

134



Ta6amiya 31

Binmanme TpaBocMecell HA BOJONPOYHOCTH NMOYBEHHONH CTPYKTYPHI

KoniyecTBo
BOOMPOYHEBIX
o arperatos
3 GoapIine
& 0 25 mMm,%,
= Vpomxait
=8 ITosia ceBooGopoTa B IlepecueTe © §
E Ha ira, 1t Saml,
o FEs
£ ° |&sa
2X1949 | Ilap wepHBIH . . . . . . . . — 33.6 | 17.2
5X 1950 | Osumasg nmeHuna ¢ nonceBOM
TPaR . . . . . . .. .. .|3epna 29.6 | 36.2 | 158
Kiuesep c 'mmod)eeBKou . . .| Cena 39.6 | 46.8 | 30.6
5X 1951 /| Knesep ¢ oscammme#t . . . .| Cema 36.3 | 485 | 31.3
Hnesep ¢ tuModeeBKOX u
oBcsaHMOmEH . . . . . . . .| Cena 38.9 | 48.7 | 33.0
Haesep ¢ tmmodeesroti . . .| Cenma 57.8 | 684 | 327
11X 1952 )| Knepep ¢ oBcammmeir . . . .| Cema 60.3 | 70.3 | 34.3
Knesep c¢ tuModeeBrOH m
opcAnmme#d . . ... .. .| Cema 76.6 | 750 | 345

BOJOMPOYHHIX arperaToB B IOuYBe. Y BeJmYeHHe BOJXOIPOYHHEIX
arperaToB HAET B COOTBETCTBUM C yBeJIHIeHHeM yPOKasa Tpas.

Bricoxoe peiicTBHe TpaB Ha CTPYKTYPY II0YB OTMEYAETCH
C. U. UnbmeneBuM (1937) Ha mop3odmCTON CYrImHACTOMH
HOoYBe OMKITHOrO MoasA THMUPA3EBCKOH CeTbCKOXO03AHCTBEH~
HOM aKafeMud B ONEITaX ¢ 0eCCMEHHHIMA KYJBTYypPaMH. JTOT
ombIT 3an0ikeH mo mamnuatmse axkam. [{. H. llpaammuankoBa
B 1912 r. CeBo060poT Ha OMBITHHX AeJsAHKAX pasbmr ogHO-
BPEMEHHO, M XOTS HAaYalbHOE COCTOAHNE CTPYKTYPHOCTH He
OTMEYEHO, HO IOoYBa OHla ONHA W Ta K€ W TEHAeHNUI0 TOU
A0 AHOM KyIbTYpPH B OTHOLIEHHU OCTPYKTYPHBAHAA IOYBH
BHIABHATH MOKHO. B KadecTBe XapaKkTepUCTUKHA B3ATH: CYMMEL
dpaxuumit arperatHoro anaiansa 6oapme 0.25 MM, mim, HHadYe,
CTPYKTYpHHE ¢paxmmm, cymma ¢paxumit meHbme 0.25 MM,
IAyM OeJIeBaThie OecCTPYKTYypHHE (paknmum, a TakKe OTHO-
LHeHme IX KaK IMOKa3aTeldb OCTPYKTYPEHHOCTH IOYBH. AHa-
am3 Bopompounoctn mpomssofmiaca mo CapeummoBy. Ilomy-
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YeHHbIe pe3yabTaTH OpHBOAATcsa B Tabx. 32. M3 Tabmmimp
BHIHO, 4TO OecCMeHHOe ImapoBaHme He 0JarompHATCTBYeT Ha-
KOIIeHHI0 Bojompounkx arperatoB. Crpykrypoo6Gpasyio-
meil crnoco6HOCThI0 06afal0oT He TOJBKO KJaeBep, HO M APYy-
roe ceibcKoXxossaiicTBeHnbie pactenms. Ilo crpyxrypoolpa-
aylomeil poIm OHE pAacIoJaraloTcsA Tak: KapTodemnb, OBec,
POKB, KieBep, mpAYeM [IOCACNHUIA JaeT HAaHBHCIHUEA 3pPeKT.
Iopsapox pacmonokeHus MO CTPYKTYPoobpasysomeit cmocob-
HOCTH coXpaHseTcA Kak Gea ymoGpeunii, Tak u mo gory NPK
7 HaBo3y. Hamrcmmit adpderT moayuaerca oo oy nasosa.
B srom cayuyae cTpykrypoobpasyiomas poiab KieBepa Ha-
CTONILKO 3HAYATENBbHA, YTO MOA30JMCTass IOYBa IO cBOeH
BOMOMPOUYHOCTH TPHOIMKAETCA K 9ePHO3eMHEIM IOYBaM.

Tabnmma 32

Bamsanme pasnuyHEBIX CEIhCKOXO3AHCTBEHHBIX PAacTeHMil Ha BOONPOY-
HOCTb NOYBEHHOH CTPYKTYpPHI

NPK Hagos KoHTpoab

b = 2 = s

= = E} = = =

- - alvo - - w|o - 2 «|o
ONBITHBIE HeNAHKK a 3 2 g f; g :‘;! S g

5} ] E o ) E‘) o L3 E

g g g1 8 g g1 8 =] =

2 2 513 2 82| a a ]

NEREIERENE Ny

el | 2| 8| 2| =L o |vE | 82| 8

BeccMennuii nap . . (38.82(61.18] 0.63[43.88| 56.12| 0.80| 40.06| 59.94| 0.67
BeccMennas poms . . |67.02[32,98| 2.03]72.90| 27.10| 4.30| 66.48| 33.52| 2.00
Beccmennnlii  Kapro-

denp . . ... L. 53.10146.90] 1.13|57.68| 42.32| 1.38| 53,28 46.72( 1.14
Beccmennnii osec . . |65.1234.88| 1.85(66.68 33.32| 2.00| 63.80 36.2u| 1.76
Becemennnit knesep |72.35(27.65| 2.98|86.69( 13.31) 6.51{ 79.73| 20.17| 3.95

Amvanormynse TeHAGHIMU K HAKOILUIEHHIO BOAOMPOYHKIX ar-
peraToB npd 6ecCMEHHOM TAPOBAHUE 1 IO PA3IMIHBIME Celb-
CKOXO03AMCTBEHHHMHU c1pyKrypamu mnpusogarca H. U. Cau-
BuHOBHM (1936a) mua PoraMcTencKoil ONKITHONE cTaHIEU
(ABrama), rmge omHT ¢ GecCMEHHHIME KyJABTYPaMH BefeTcs
¢ 1843 r. HempepriBHOe mapoBanme mpUBENO K IOJHOH MO-
Tepe BOMOIPOYHHX arperaTon. ITOr0 He NPOW3OMIIO MO
nmenuneii. Han6Gomee BricOKasg BOROMPOYHOCTE OOHAPYMHH-
BaeTcA IOJ, €CTeCTBEHHKIMH CEeHOKOCAMH,
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* 3 maTepma’AOB IO [ElCTBHUI0O TPaB Ha BOJONPOYHOCTD
CTPYKTYPHI, XapaKTepHKX Aias obmacTH, mepexOFHOi K uyep-
HO3eMaM (cephie JecHHE 3emin), npuBefem garuue M. Honma-
HeBa (1946), monyuennsie Ha ['OpHEKOBCKON ONBITHON CTAHIAN:

HoamgecTBo arperaTos
pasmepoM Gosee 0.25 MM, %

Pop . . . . ... ... 19.0
Hiesep 1-ro roma monp3oBaHUA . . . . . 25.9
Haesep4-ruMogeeBra 1-ro roga

mOJb30BAaHUA . . . e 32.5
Knesep 2-ro roga monB3OBaHEA . . . . . 27.5
Kaesep-+-rumodeeBra 2-ro romga

MOJIB30BAHUA . . . . . e e 4.7

Baumanume MHOrojerHeii TpPaBAHHCTOM PaCTUTEJIBLHOCTA Ha
BOJIOIPOYHOCTE MOYBEHHON CTPYKTYPH HA 4ePHO3GMHBIX II0Y-
Bax Gbu1o mayueno eme II. A. Kocrauessm. U3 Gomee HOBRIX
ONBITHHIX MaTepHaioB B Tabu. 33 m 34 MPHUBOAATCA NAHHEIE
0. C. Pocrosuenoit 1 M. U. Asaesoii.

Ta6anmma 33

Binaage MHOTONETHMX TPAaB HA BOJAONPOYHOCTH MOYBEHHOH CTPYK-
Typbl (noYBa — [leTPa/IMPOBAHALIA YepHO3eM)

KoJaugecTBo arperaros, %,

s » cymMma OTHO-

Yronue qgi § § : 2 ge(x; véeﬁ
7| 1] 1 5y o <o

om ) N -t (=]

Craponmaxora . . .| 30| 32| 9.8]| 19,5| 114 | 46.6 | 53.4 | 0.87
Tpaser 1-ro roga .| 9.4 3.7 | 104 170] 15.8 | 56.0 | 440 | 1.30
Tpasw 2-roroga.| 99| 441|149 21.2| 135 63.6 | 36.4 | 1.80
Oycroms . . . .|203| 30| 7.4/| 145 16.4 | 61.3 | 38.7 | 1.60

W3 cpaBHenmsa naunHex, npmBefeHHHX B Tabn. 31—33,
CICAyeT, YTO HAeficTBHE TPaB Ha CTPYKTYPROCTH Aerpagmpo-
BaHHHIX UYePHO3eMOB MAJj0 4eM OTIHMYaeTcA OT AeHCTBUA HX
Ha CTPYKTYPHOCTH MOA30JACTHX M CEPHIX JECHBIX MOYB, BO
BCAKOM CIyvae MOPAKOK OCTPYKTYPEHHOCTH TOT Ke.

B rabx. 34 mokaszaHO BIMAHZE €CTECTBEHHOTO HEPHOBOTO
mpomecca Ha CTPYKTYpPooGpasoBaHme MOIHOIO CYrIXHICTOrO
depHO3eMa, V3 pmamHEX TaGMMIOE cJaefyeT, 4TO IeAXHHEIE
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Ta6bnuma 34

Bauanwme MuoroneTHeil TPaBAHACTON pPAacTHTENBHOCTH HA BOJAONPOY-
HOCTH NOYBEHHOIl CTPYKTYPHI

KosmaecTBO arperaros, %,

= OTHO-

& Y cyMma
viome |z | 5| 8| 2|5 2%
SEL T T | T | hr R <0

om ™ N - o=

Crapomaxora . .| 93| 47| 126 | 199|114 | 57.6 | 424 | 1.4
danexs . . . . .[450} 76| 180 | 6.4f 6.4 831 16.9| 50
Ilenusa . . . . .|59.5|104| 10.2 | 5.4| 3.2| 887 | 11.3| 8.0

YepHO3eMHEEe NMOYBH MOKAa3HBAIOT BHICOKYIO CTENeHb OCTPYK-
TypeHHOcTH. PacmaxmpaHpye B 3HAUHATEJBHOH CTeHeHH pas-
Pymaer OpPHPOJHYI0 CTPYKTYPY, a 3alleKb IMOCTEHEeHHO ee
BOCCTAHABJIUBAET.

Uem Gamsie K 0TO-BOCTOKY, T. €. K 3aCyIJIABHM paifoHaM
¢ MaJHMH KOJHYecTBAMH [IOK[el, TeM 0ojbIle CHEKaeTcs
agderT melicTBASA MHOrOJETHHX TPaB Ha BOCCTAHOBJIGHHE
CTPYKTYDH IOYBH, 4TO BHAHO @3 Taba. 35, NpUBOAEMOM
H. N. CaBBHHOBHIM [JIA IOYB KAaIITAHOBOH 3O0HHI.

Tabnuma 35
3aBUCAMOCTb BOJONIPOYHOCTA CTPYKTYPHI OT XapPaKTepa MHOTOIETHUX

TpaB H TpaBocMeceil (NO0YBA — TEeMHO-KAINTAHOBAA, TSKEIOCYrIMIT-
crasg, KpacHokyTckasa onbITHAA CTaHIMA)

KonuuecTBo arperaTos, %,
- cymMMa OTHO-
E = gesme
Yronue = w
ZlE| 5] S | g% | g3 <o
71 5] & | 58 | &8 u
< ) ~ o s £
UYepnslli nap 4-metmid . [ — | 26| 411 130 | 19.7 | 80.3 0.25
Huarear 4-nersuir . . .| 02| 2.7| 43| 12.8 | 20.0 | 80.0 0.25
Henraa niomepna 4-s1er-
HAA .« « « . . . . . .| 09]|864]57] 140 270 73.0 0.33
Henras monepra c KuUT-
HAKOM 4-jeTHmM . . .| 0.5] 53| 5.9| 16.4 | 284 | 71.9 0.39
IlenmEnasa crenb. . . .| 25{ 80| 5.8{ 13.0 [ 29.3 | 70.7 0.41
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N3 raba. 35 cnegyer, uro Hamboxbmasg BOXOHPOUHOCTH
CTPYKTYPH HaOmiofaeTcs OOJ LEeJWHHOH cTelbio, Jajiee HAET
cMech MHOTOJETHHX 3JaKOBHX # 006OBHIX TpaB, Ha IOCHEHd-
HeM MecTe cTomT map. Ho KonmuecTBeHHOe 3HaUCHEE BIHA-
HEA MHOTOJIeTHHX TPaB Ha IPOYHOCTH CTPYKTYPH B NaHHOH
30He HAaCTOJBKO MaJo, 4To Tpebyer Aad 3Toii o6aacTud cie-
OUaJbHO pa3pabOTaHHHX MePOUNPHATHHA MJIA yIydlleHHsa
IOYBEHHOHA CTPYKTYPHI.

T. C. Manbnes (1954) mna ycmoBmii sacymuamBoro 3a-
ypanbsa cuMTaeT, d9TO ONHOJETHHAe TpaBH [aloT Ooxbmmit
yposxaii, uem wmuOroiersme. IlosTomy crTpykTypooGpasyio-
mee AeficTBEE MHOT'OJIETHAX TPaB He OTIXIAETCS OT CTPYKTYPO-
o0pasylomero AeficTBEA OFHOJETHAX KyJbTyp, KaK 3TO BHA-
HO U3 Taba. 36.

Ceopxy o pefictBEmm TpaB Ha HOBHINEHZHe BOXOIPOYHOM
CTPYKTYpH Ha ceposemax pgaer M. A. Jopmam (1949). 91m
DaHHEE MpUBOAATCA B Tabm. 37.

ITpm paccMoTpennn BIUAHWA MHOTOJIETHAX TPaB Ha CTPYK-
TYpy IOYB B pasjH4HHX MOYBEHHHX 30HAX HEBOJBHO BO3-
HOKaeT BOIPOC O MCXaHH3MC AeficTBHA TpaB Ha (OopMHPOBa-
HEe I0YBEHHOH CTpyKTypH. CoBepmIeHHO O0YeBUAHO, YTO
9TOT MeXaHM3M CJIOMeH W JOCTATOYHO JOCTOBEPHHIX 00BACHE-
HE ero J0 HAcTOAIICTO BpeMeHH IIOKA eme He mKMeeTcd.
OnHo HecOMHEHHO, YTO MHOTOJIETHHE TPaBhl HAKAIIHBAIOT
B IOYBe OpraHmYeckde KieAmpe BemecTBa, IpHAaloIfzAe
MOYBEHHEIM arperataMm BONOIPOYHOCTh. B c¢BA3u ¢ 3THM
MOJKHO CKa3aTh, 4TO 4eM 0OJbile TPAaBH OCTABIAIOT B IOYBE
PaCTHTEJIbHHX KOPHEBHX OCTATKOB, TeM BHIIE HX CTPYKTYPO-
obpasyomas poab. B o0meM Bumme MOKHO yTBepKOaTh, 4TO
KODHEBHX OCTATKOB B IO4YBe mocie TpaB Oymer Oosabme TaM,
rae yposkaii TpaB Bmme. CymecTBopaBmmee paHee yTBep:Kie-
HUe, 9YTO MHOTOJIeTHHE TPaBH CO3Jal0T BOXOIPOYHYIO IOYBEH-
HYIO CTPYKTYPY, 4 OGHOJIETHHE ee PaspyllaioT, HeIpaBmIbHO.
Bee cenbckoxosgificTBeHHBE KYABTYpPH B TOH HIA HHOHN
CTEeNeHH CO3JAIT BOXOIPOYHYIO CTpYKTypy. Illpm Grarompm-
ATHHX YCJHOBHAX YBIa)KHEHUSA M COOTBETCTBYIOIIeH MHKPO-
OmosormyecKoil feATeNHHOCTA MHOTOJETHHE TPaBH M TPaBO-
CMeCH pPe3KO0 BHENIAITCA IO CTPYKTYpoobpasyoouemy
apdperry. Jlumb OeccMeHHEHIA TMap MOKeT NPUBECTH K IOJ-
HOMY pa3pymeHHI0 BOJOINPOYHON HOYBEHHOH CTPYKTYPH.

ITo corpemeHHBIM MAKPOOHOIOrAYECKAM IPEACTABICHIAM,
Kak 00 sTOM OHIJIO CKasaHO paHee, B IIOYBe pa3BHBAIOTCA
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Tabamma 36

3aBNCEMOCTh BOJOUNPOYHOCTH IOYBEHHOUH CTPYK-
TYpBl OT XapaKkTepa CelIbCKOXO3ANHCTBERHBIX KYJb-
TYp (cpox B3aTHA 00pas3LOB — CeHTAGPD)

Tny6una HKonuvecrso
BsATug | BOJOMDOUHEIX

Kyabsrypa 06D4BLOB, arperaros
oM Kpynuee
0.25 MM, %,
Topox . . . ... ... 0—7 40.0
7—14 44.8
14—21 50.8
21—28 63.9
YrHa . . .« v e e . W 0—7 38.5
7—14 474
14—21 44.7
21—28 56.6
Kaesep 1-ro ropa mois-
30BaHAA . . . . . . . 0—7 35.9
7—14 35.6
14—21 45.1
21—28 71.8
Kuepep 2-ro roga moib-
30BaHHAA . . . . . . . 0—-7 33.0
7—14 44.2
14—21 60.4
21—28 53.7
TumodeeBrka 2-ro roga
NOJNBL30BAHAA . . . . 0—7 38.3
7T—14 38.9
14—21 50.2
21—-28 65.7

MEKpPOOpPranmsMel [ByX tmmoB., ONHE OCBamBalOT PacTUTENb-
HHE OCTATKN A HAKAaIIuBAlOT B Hell TyMyc, APyrde MuHepa-
JIA3YIOT 3TOT MOYBEHHHIH T'yMyC, a BMecTe ¢ HEM ¥ KJICAIIHC
BeINecTBa, NpPHAfA0INAe BONONPOYHOCTh IOYBEHHEIM arpe-
raram. OGmue ycIOBHUS pa3BUTUA MHUKPOOPraHM3MOB B IOYRe,
CBA3AHHHC C pa3BUTHEM M0YBOOOpPAa30BATEIBHHX MPOLCC-
COB B Pa3JUYHHX KJIAMATAYCCKAX YCJIOBHUAX, Oojee Giaro-
OPUATCTBYIOT HAKOILICHHI0 OPraHAIeCKHAX KIEANWX BCIIECTB
B IOJ30JMCTOi W CEBEDPHOI IOJOBHHEe dYePHO3eMHOW 30HH
7 MeHee 0JIaronpAATCTBYIOT B 30HE KAMITAHOBHX II0YB I CEpO-
seMoB. B 3acymazmBeX 30HaX BOHPOC CO3NAaHHA M BOCCTAHOB-
JIeHHS CTPYKTYDH! BBeleHHEeM B ceB0Q6OPOT mojiell ¢ MHOrO-
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Tabaunma 37

Copep:xanne BoJonpoyHBIX arperaToB Goxee 0.25 MM (B 9;) na crapo-
namke, JIOUEPHE M TpPaBocMecH

ITocne OTHome- | OTHomie-

- II

OObITHEIE CTAHOUU Hfaxac;gfé) moggg:m T‘ﬂdaeac(; ng ng

(a) (0) (B) G ry

TamKAKCKaA . . . 13.0 25.2 33.0 131 254
XopeaMckas . . . 4.3 10.6 13.7 129 319
Hasaxcraa . . . 16.2 19.8 29.2 147 180
— 34.0 37.5 110 —

AK'HaBaKCKaﬂ { 12.6 37.0 _ 293

JeTHEMZ TpaBaMu TpebyeT TmIaTeJIbHOTO H3ydeHHS U Das-
paGOTKA FOMOJHHATENBHHX CIHENIAJbHBIX MEPOINPHATHHA, ITO
OTHOCHTCA TaKiKe W K IOJWBHOMY 3eMJIENeNHi0 B 3aCymlIH-
BHX 30Hax. Hanmume Biaaru B 3THX YCJOBHAX IO3BOJACT
Pe3KO0 MOBHICATH YPOKARHOCTH TPAB, HO He clefyeT 3a0KBATh,
4TO HOCTATOYHAA BJIAKHOCTH W BHICOKasg TeMOeparypa aKTH-
BHBHDYIOT ¥ Da3BATHE MHAKPOOPTaHM3MOB, pasJjaralmux
OpranmyecKoe BemecTBO MOYBH. JIMmMBb co3faHwWe YCIOBHIA
TOCIIOACTBA MEKPOOHOIOTHYECKHEX HPOLECCOB, BeAyUUX K Ha-
KOILIGHMIO B II0YBEe OPraHAYECKHAX KJIeAIZX BelecTB, Hap
mponeccaMu HX MHUHEpPAaIW3aluyl NO3BOJHT IPABHILHO pe-
mMATH B 3THX 30HaX BONPOC YJIydIIeHWS HMOUBEHHON CTPYK-
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T'anasga VII
OB NCKRYCCTBEHHOM CTPYKTYPOOBPA3OBAHHNN

HocTmxennsa B n3yueHun ABIEHASA BOAOMPOYHOCTH CTPYK-
TYpH O B IEJOM BCero Impomecca CTPYKTypooGpasoBaHHA,
HKCICPHEMCHTAIBHOC HONTBCPsKICHME pelalommeii poam mepe-
THOMHBIX KHCJOT B ABIEHHAX BOMOIPOYHOCTH CTPYKTYPH
MOPONAIHA eCTeCTBCHHOE JKeJaHme BOCIPOUM3BECTH OTH SABIE-
HUA Kak B 7Aa060opaTOpPHBIX, TaK W B IOJNEBHX YCJIOBHAX.
CremeHs BOCIPOM3BOAMMOCTH HA0JIIONAEMOT0 SBJICHUA €CTh
mpsAMOe [0Ka3aTeabCcTBO INIYOWHE ero MOHWMAHUA.

Qapees 1 BuanaMe meitanmes BocmpomssecTd B jgaGopa-
TOPHE ABJEHHA BOMOMNPOYHOCTA IOYBEHHOM CTPYKTYPH,
BBOJIsAA B HOYBY IOJYYeHHHIe JTaGOPATOPHHEIM MyTeM T'yMHHO-
BHE BeIECTBA.

Unes ynyumeHnms BOXOMPOYHOCTH IOYBEHHOH CTPYKTYPH
¢ ocobennoil cmiroil Bospoguaach B 1932 r. Bo BHOBE 06paso-
BaHHOM Arpodusmueckom mucturyre. Ymen-xopp. AH CCCP
H. JI. Tammyn 8 1932 r. nmcan: «Jlepernoitubie KHECIOTH
CBA3HBAIOT MOYBEHHHI cKexer, 06pasya Ha MOBePXHOCTH
OTHEJBHHX YacCTHIl M KamejeK BOJH ajcOPOIEOHHBIE CJIOH,
CBA3aHHbIE APYr ¢ JAPYTOM B CEeTKY, IOJZOGHO TOMY, Kak
3TO MMEeT MeCTO B MOJCJAX NHOPUIbHHX cucTeM. fcno mpm
9TOM, YTO <CTPYKTYypooGpasywmuma OyayT aio6He IOBepX-
HOCTHO aKTHBHEIE BOINECTBA, a HE TOJIHKO HEePErHOMHHE KHA-
CIIOTHIN, !

1 9ro BHICKa3HBaHWE OpAMEHHMMO K KJedAlnM BemecTBaM, a He
KO BCeM IOBEePXHOCTHO AKTUBHHIM COCUHCHUSAM.
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Axap. A. ®@. Uopde, sucrynag B 1933 r. na Beecowanom
COBEMAHWA JOPOKHAKOB, FOBOPHJ, YTO JIOJHE OYeHB KOJITO
He MOIJM NOCTUYh IOPHHIHIE ApPOYHHX MOCTOB. PuMiasne
CTPOWIA CILIOIIHBIE MOCTH. JImmb HOTOM dYenoBeuecTBO
HAYYHJIOCHh CTPOUTH AKYDPHHE MOCTH, MOJB3yACh JOCTHKe-
HuaMO MaTeMaTunkd n ¢usuky. Takas jKe IPAMECPHO KapTHHA
HabOmofmaercA W B BOIpOCEe BBeJEHAA KICAMEUX BeUIECTB
B mousy. Ilo coBpeMeHHHM (H3MYeCKEM B XHMAYECKEAM
MpPeACTaBICHUAM HET HEOOXONWMOCTH 3amONHATH BCe IIOPH
MOYBH KJIeAMUM BemecTBOM. [[0CTaTOUHO BBECTH €ro CTOIBKO,
9T00H 00ecHeynTh CKICHBAaHHE MEKIY YACTHIAMHA B OTHENb-
HBHIX TOuKax. MOHOMOJEKYIAPHHHA HAE OIU3KAA K HeMYy
CJIO# 5THX BemecTB o6ecrednT 3TO ABJIEHUE.

Du3nKo-XUMHYeCKHe TpPeGoBaHAA K KAeSmuM
BelecTBaM, BBOJUMLIM B IIOYBY

BemecrBa, BBOAEMEIE B IOYBY C IeNbI0 BHI3BATh B HeH
BOAONPOYHOE CKIeWBaHWe, M[OJHKHH o6xafarh, HapARy
¢ Apyrmmm, clegylommmm cBoiictBamm: 1) pacTBOpATHCA
“B BOJle W NPONWTHBATEL IOYBY; 2) B I0OYyBe 00pPa30OBHBATH
HEGPACTBOPUMYI0 B BOJe ILIEHKY, MOKPHBAIILYI MMOYBCHHEIE
gactansl. llnerka pmossxma OHITH HpoHHIACMA [JIA BOJH
I HOHOB W CKJemBaTh MOYBeHHHE yacTmnbl. Eciam ke mousa
AMeeT [0CTATOYHOE KOJIMYEeCTBO KICAMUX BCIIECTB, HO 3TH
BelllecTBA HEBOAOMPOYHH], TO IJIEHKA, HMOKPHBAafd 3TH Bele-
CTBA, 3amHAIaeT UX OT Pa3MEIBAHHA B BOJe.

YueHue 0 MICHKOOOpAa3ywmuX BemccTBaX B HACTOAIMEE
BpeMs, OPHMEHATENHHO K MNPOMBEIILICHHOCTH, CHJIBHO pas-
BUIOCh W BeIpocao. IlmenkooGpasywmue pemecTBa B 00Jb-
mMAHCTE CIY4YyaeB OTHOCATCA K  BHICOKOMOJIEKYJAPHEM
opraimdecKuM COeJHHEHWAM (HO HMCIOTCA W MEUHEPAIbHHe
nireskooOpasyomue BemectBa). Ilepexon stmx BemecTs @3
PacTBOPMMOr0 B HEPACTBOPHUMOE COCTOAHHE ¢ 00pasoBaHEEM
OJeHOK cOBepmlaeTc HyTeM INOJHMEpPH3anu| ¢ IoTepei
PACTBODUTCIA HIM IIyTeM H3MeHeHHA (QHU3WYECKOrOo CTpoe-
HEA MOJIeKYJ IOJ BJUAHEEM OTHATUA Tellla WA HarpeBa-
HOA [OJ KaBJICHHEM.

[ mouBeHHHX ycJOBHI BayKHOe 3HAYeHHWE AMeeT Iepe-
XOJ U3 PacTBOPEMOr0 B HEPAcTBOPHMOe IJIeHKOOOpasHoe
COCTOfIHMe IIOX BAHMAHWEeM OOMEHHHIX peaKumil MeKAy pac-
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TBOPEHHHIMA BeMmeCTBAMM 4 MOIJIOMEHHEIMA MNOYBEeHHHKIMU
KaTmoHaMH H IOTEePH pacTBOPHTENs (BORH) MHcIapeHmeM.

ITousa oGpaGaThBaercsi PacTBOPOM KJIEAIIMX BOJOMPOY-
HHIX BeI[eCTB, HONCYIMIMBAETCA OO BIAKHOCTH CTPYKTYPO-
o0pa3oBaHmA, OPE KOTOPOH PHIXJHUTCA (Ge30TBAIBHEIME OPY-
nuame (bopoHamm, KymabTHBaTOpaMm) fA0 mpeobiamavms
arpoHOMHYECKH IeHHHX (IO pasMepam) arperaroB. Bopo-
OPOYHOCTh arperaTop MNOABIsAETCA OOHYHO HOCHe HX TOJ-
CHXaHWUA, IPH BTOM YeM Jyylle IPOCHXAIOT arperatil, TeM
Gonblie OHE IPOTHBOCTOAT B JajJbHEHIIEM pa3MHBAIOIMEMY
HeicTBHIO BOJHL.

Boamo)tHo BHeceHHme KieAm@AX BONONPOYHHIX BEIECTB
B B CcyXoM Bmpae. B sTOM caydae mouBa mepeMelIHBaeTCsA
¢ TMOPOmMKOM W3 COOTBCTCTBYIOHmEro BemecTBa. Ecam mouBa
cyxasd, TO OHAa YBJIaXHAETCA KO IOJEBON BJIAarOeMKOCTH.
Hueampe BemecTBa pacTBOpAOTCA B HOYBEHHOM BJjare
I OPONHTHBAIT MOYBY, KOTOpas pHaixee oOpaGaThBaeTcsa
TaK jKe, KaK YKa3aHO BHIIIE.

HonmuecTBO BHOCHMEIX KIEAN[MX BEIECTB B3aBHCAT OT
MOYBH, €6 MeXaHMYeCKOr0 cOCTaBa, OT XapaKTepa KJIeAmUX
BeMecTB, UX CIOCOOHOCTH PacTBOPATHCA B Bofe. Ecam kiesa-
Im@e BemecTBa BHOCATCA He TOJIBKO B HeasaX NPUAAHUA IO4YBe
CBOMCTB BOXONPOYHOCTH, HO X B HENAX YJIYUINIeHWS ABIeHUH
CKJIEMBAHMA, TO KOJIMYECTBO KIEAIMKX BEMECTB B 3TOM ClIydae
ompepenAeTcA 9KCIEPAMEHTAIBHO, KAK 9TO YKa3aHO B IJaBe
O CKIeMBAHWW, IyTeM IPONATHBAHUA IOUYBEHHOro obpasia
Pa3IUYHEIME [03aMH KJesmpuX BellecTB M HCHOHITAHUA HPO-
KIeeHHHX o00pasloB Ha paspheB II0 IpHBeeHHOA paHee
MeTOfuKe.

Ecam e BemecTBa BHOCATCA B IIOYBH, 00JaJaionfue
HOCTATOYHEIM KOJMYECTBOM KIEAMEX BEImecTB (CYrJIHHECTHE
I TIEHACTHE), W CTOHT 3ajfada MOBHICATH JHINb BORXOMNPOY-
HOCTH HOYBEHHHIX arperaros, TO KOJUYECTBO KJIeAmMHUX Be-
mecTB, falOmuX nydmnaii s@derr, Moker OHTH BRHUHCIEHO
¢ IpHHATAEM BO BHEUMAaHHEe YAEJIbHOH HOBEPXHOCTH IIOY-
BHL. :

YnoenbHasA TOBEPXHOCTH OIpefeisaerca OOHYHHIMM METO-
maM@E  (reoMeTpHYeCKEM — IO MeXaHHYeCKOMY COCTaBY,
afcopOUHOHHEIM — IO afcopOIud TeX MAN WHHX Kpacw-
TeJiell WM BORH, peHTreHorpadpmueckmm u ap.). HommgecrBo
KIeAN[EX BEIECTB B 3TOM CJydae MOKeT OHTh MOJYYeHO
U SKCIEePHAMEHTANbHO, KaK 3T0 OyAeT yKasaHO HIIKe.

144



H3menenue BOJONPOYHOCTH IOYBEHHOH CTPYKTYpbI
Noj{ BAMAHMEeM KJIEANIMX BeIeCcTB

Bce manmaraeMele HmKe THIOE BeIecTB, HAPALY ¢ APYTHEMH,
MOT'yT HOJIYy4aThCA B I0YBe IPH Pa3j0KeHNH PacTUTENIbHBIX
WIN MEBOTHHX OCTATKOB W BXOJHTH B COCTaB IIOYBEHHOTIO
rymyca. VlHaue roBops, OHE He ABIAITCA COEJUHEHWSAMH,
XVMHOYeCKH YYAJBMN [JIA OPUPOAHHX IPONECCOB IOUYBHI.
B 10 e BpeMA ONHITH ¢ 3THME BemeCTBAMHU, XHMHYeCKasd
Opapofa KOTOPHX B OOJBOIMHCTBE CJIy4daeB sicHa, HO3BO-
AAI0T AenaTh 00OCHOBAaHHBIe BEIBOJHI, a He OrpaHMYMBATBLCA
TOJNBKO NPEAIOJIOKeHHAME, KOTOPEHEe MOIyT HAOKasaTh JHIIb
IMOTOMKH.

BauAude OenmoN03 ¥ reMANelNioNo3 HA BOJONPOYHOCTH
NOYBEHHOIi CTPYKTYPHI

Onwmre c BacKOB3O . Buckosa mpeacrasuser co-
GOfl TeXHAYECKHHA MPONYKT, HPAMEHAIOMMACA RIS IOJyde-
HOSA ACKYCCTBEHHOrO INeJKa. B BOMOKHAX IENII0N03H NIMH-
HHEe HATEBHANHEE MOJEKYIH CTa0HIn3mpOBaHH pPacIOJIOsKe-
HEeM B Kpmcradnmdyeckoi pemerxe. OGpaGorka 17—18%-m
eIKEM HATPOM H B OCOGEHHOCTH CepOyriepogoM cmocob-
CTBYeT CHJIBHOMY pAaCINeIICHHI0 MOJEKYJ] NeJI0J03H, 6ia-
rogaps ueMy OHa mpmoGperaer cmocOGHOCTH [JaBaTh B BOJe
BRHICOKOJUCIEPCHHIA KoJtounHki pactBop. lemmonosa mpen-
crasiser BeicokomoammepHoe coemmuenme (C,H,0;) =z, rme
Z — cTelmeHb moamMmepmaamuum. Ha oOcHOBaHEE pa3IHmIHEIX
usmepernmii (Xeitzep, 1933) 2 pasen 400—500.

Crpoerme nemnion03s 00BACHAET (U3MUECKHEe CBOHCTBA
ee pacTBOPOB W, B YaCTHOCTH, BHCKO3H. BHcOKasd BA3KOCTH
A TAry4ecTb BHCKO3H TECHO CBA3aHH ¢ HATeBENHHME (Op-

MaM®E Munexa. [[nmHa MENEAT IeJal0a03H paBHA SOOA,
mumpmEa oxoxo 50 A. Bmcxkosa,

/(CsH904)
C=S R
\SN a

OoCTaBJIECHHasA Ha BO3JAyXe, HAYAHAET pa3pymratbCAd. HOI[
oefcTBHCM YrJEeKHnCJIOTH BO3AyXa HAET OTmenneHue KCaH-
TOTCHOBBIX pPaAHKaJOB, YTO BeleT K M3MEHEHUI0 OTHOIEeHHA
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me)xay Na, S m 1eanionosoii. Cogep:kaHne IeJTI0M03H BO3-
pacTaer A0 TeX IOp, IOKA OHA He HmepeiifieT B YHCTYIO Iei-
mono3y. BMecre ¢ oTmemienmeM KcaHTOTeHATa HATPHA HC-
9e3aeT W rAfPOPUIBHOCTH MUIEJN; MOABIAIOTCA raxpodos-
HHE YYacTKH, KOTOPEIMH MHONENJIE ¥ COCJHHAIOTCA B
AnmHHEE Nenn. Ecadm BACKO3a JIEKAT B cOCyle, TO 9TH IeNH
meperieTalTesa I 00pasyioT poropmaHomofobuoe texo. Ecan
e BHCKO3y 3aCTaBUTh NIPOTEKAaTh 4Yepe3 OTBEPCTHS, TO
MEINEJJIE OPHeHTHPYIOTCA B AAMHHEIE HATH, KOTODHE IpH-
MEHAITCA [JIs HPUFOTOBIEHUS HCKYCCTBEHHOrO IIEJIKa.

UucTole KBapIeBhe MECKH pPAa3JAYHON [IWCIEPCHOCTH,
a TaKKe MONSOJMCTHE IOYBH 00pabaTHBAINCH PasIAYHEIMA
KOHIEHTPAIAAME BECKO3HE, BHCYMABAINCH, arPerapoBaluch
¥ WCHHTHBAJIACh Ha BONOYCTOMYMBOCTH. DBHIIO MOKaszaHO
(Bepmmaun, 1935), 4T0 Kak mecKH, Tak U HOYBH, 0GpaGoTaH-
HHe BHCKO30, OOHAPY)KHBAIOT BHICOKHE CBOMCTBA BOMO-
mpouHocTt. llen:m #3 HATEBUAHHX MHANENT BHCKO3H, HpH-
JUOasg K MOBePXHOCTH HOYBEHHBIX YaCTHI[, HPH BHICHXaHAH
YEEep)REBAlOT WX B KOMKE, & TaK KaK BHUCKO3a, Mepexoius
B IelIi0s03y, mnpmo0bperaer CBOHCTBA HePacTBOPHMOCTH,
TO H CIIeMEHTHDPOBAHHEIA €10 KOMOK OKa3hBaeTCA BOJOMPOY-
HEIM. JTO OTHOCHTCA KaK K MecKaM, TaK M K IOYBe.

OnuT ¢ KcuaadowM V3 reMAnennoaio3 HCHETH-
Bajicsa B Hameir aaboparopmm H. fI. Coneunmxom kcmman.
Heunar momyuanca no meromy CambroBckoro.! Omeitr mpo-
BONWJCA TaK Ke, Kak W ¢ BHCKO30i. Ilousa B BO3mymHO-
CYXOM COCTOAHHHM PpacTApasach B CTYIKe, IpocemBaiach
yepes caTO ¢ oTBepcTuAME (.25 MM H arperuposanachk.

Hemmarm He mpmpmaer mouse CBOWCTB BONOIPOYHOCTH,
HECMOTPA Ha TO, 4TO OH XOPOINO KeJaTHHApPyeTcA W 06Ja-
JaeT HeINIOXWMHA MeXaHHICCKHME CBOMCTBaMU. OTO, BALAMO,
HAXONMUTCA B CBA3H C ero BHICOKOH pacTBOPEMOCTHIO. Bme-

1 100 r waMeapYeHHOH COJOMB KEOATAT B 2.5 a 5%-ro NaOH
B redeume 45 MmEyT. llo oxmaxkncEEE QEABTPYIOT depe3 IIOJOTHO.
OmKAMAOT OCaZOK M AAT CTOATH (QHIBTPATY B BHICOKOM HNEJIMHADE
HECKOJBKO AHEeH. 3aTeM KHMAKOCTH CBEPXY JIEKAaHTUPYIOT, CMEMHUBAIOT
¢ 1 a1 QeamErosa pacTBOpa W OCTOPOKHO HarpeBaoT. Ocafok ¢uib-
TPYIOT 9epe3 MOJIOTHO, HPOMKIBAIOT W pactapaior ¢ 12%-i ceproil Rmc-
JIOTOH (A71A yHajeH.SA MeQE) KO TeX HmOp, IOKa He McUe3aeT ronydboe
OKpamHMBaHUe. 3aTeM OCajOK CMemABAIT ¢ 2—3 ob6beMamu 95%-ro
coEpTa, QUIBTPYIOT B CHOBa IPOMHIBAIOT a0COJIOTHRIM cOEpPTOM. JaioT
cToATH B a6COMIOTHOM CHHUPTE, MOCJe 9er0 PacTHPAioT ¢ 3PHpPOM I yha-
JIAIOT 3QHEP OCTOPOKHEIM HAarpeBaHHEM.
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neHme 6OJBIIUX [A03 H3BECTU YyMeHbIIaeT pPacTBOPUMOCTBH
KcHiIaHa, 4YTO HOPHBOANT XK IOBBINEHHI0O BOJOOPOYHOCTH
IOYBEHHBIX KOMOYKOB.

HBa pPaccMOTpeHHBIe BelmecTBa THIla Yraesoa0B HIO-pas-
HOMY BJIHAAIOT HA cBOMicTBA BOJONPOYHOCTH ITOYBEI. OCHOBHyIO
POab B 3TOM ABJEHHH HIrpaeT pPacTBOPUMOCTh KiaeAIHX
BemecTB B BOJie II0CJe uX BHECEHHA B IIOYBY.

BamsaHMe NUrHAHA HA BOJONPOYHOCTH IIOYBEHHBIX arperaTosB

Jna meumraHuA OPUMEHANCA JUTHOH, MOJNYYeHHBIR IO
markomy cmnocoby Bexmana wu Jlmme (Comeunmx, 1937),
TaK KaK MPeoiaraioch, 4TO JATHEAH, BR{EJICHHHI CHIbHEIME
KHCIOTAMH, CYMECTBEHRHO W3MEHsAETCA W Maj0 HOXORHWT HA
npmpopssiii. 1o aroMy cmoco6y JUrHEH MOJIydYaeTcsa dKCTpa-
raposaHgmeM COJOMH 2%-M CHOAPTOBEIM DacTBOPOM €JXKOTO
Hatpa win 1.5%-M BORHBIM eIKEM HATPOM C HOCIeLyIOIaM
yOaleHmeM YrJIeBONOB KumgueHmeM ¢ 2—2.5%-i cossaHON
KHCIOTOH WIW HyTeM OCa/KICHUS METHIOBHM HIH ITHIOBHM
CIEPTOM.

Jlurame, BHCymeHHH Ha BO3LyXe, HEPACTBOPAM B BOJ6
I KOMKOB He o0pasyer, AMeeT Majyl0 MeXaHHYeCKylO IpPOY-
HOCTB, PacCHIAasich B MOPOMOK. B moYBy JHrHEH BBORMICA
B menrmszmposanHoM B menoun (1 %-it KOH) Bume.

Bauange ryMmHOBOH KHCJHOTHI HA BOJONPOIHOCTH
MOYBEHHbIX AarperaToB

IIpemapar rymMuHOBO# KEUCIOTH moaydvaicsa u3 Topda 1o
merony C. Opema. CpapumTenbnbie JaHHBE, IIOJYYCHHEIE
H. f. ConeunuxoM Ana ryMUHOBOM KHCIOTH, BECKO3H, KCH-
JlaHa W JWCHEHA, BBENEHHHX B MOA30JNCTYI CYTJIAHUCTYIO
mouBy B koamuectse 0.5% OT Beca MOYBH, IPHBECHH
B Taba. 38. Kak Buguo m3 TaGamisl, TYMHHOBAaA KHCJIOTA,
BBelleHHAaA B HOYBY B TAKOM jKe KOJHYECTBE, KAK KCHIAH
O JUTHWH, JaeT (60jiee BHICOKHE IMOKAa3aTeJd BOXOIPOYHOCTH.
IlomoGro nuramHy, yBeiawuyeHHe KOJMYECTEA BHECEHHOH m3-
BecTH yxynmaer pesyiabrarhl. CXoJHbe MOKa3aHUA IO BONO-
OPOYHOCTE JaeT H TrHMaTOMelaHoBaa Kwuciaora. Cumras,
4TO B Bompocax (HOPMHPOBAHUA BOMOMPOYHON CTPYKTYPH
B NPIPORHHX YCJIOBUAX T'yMHHOBHIM BeIeCTBaM IpUHAMIe-
JKET PeIlaimas poJb, MONBITaeMcsA YACHATH cebe MeXaHHu3M
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Tabauma 38

CpaBHHTENbHbIE aHEBIE O CTPYKTYPoOGpasyiomeil CHOCOGHOCTH PASIHYHBIX KJICAIHX BEMIECTH
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BO3HEKaome#l Ipm 3TOM
BOLOIPOYHOCTE HOYBEH-
Horo KoMka. TmarennHO
OTOHANIU3NPOBAHHAA Iy~
MHHOBasg KHCJIOTA, BHI-
nenenHas Hamm m3 Illy-
BaJIOBCKOro TOpda, moKa-
sana pH 3.6 (usmepeno
CTEKIAHHHM  3JIeKTpPO-
Tiom).

Yem nyume oTgHAamm-
3IpoBaHa r'yMAHOBAsA
KHCJI0Ta, TeM Jydine OHA
KOJLIOMIHO PacTBOpAeTCA
B Boje. J[lmcmepcHOCTH
30JI9 yBeJmumBaeTcd IO
Mepe pasBeleHUsA IyMH-
HOBOH KHCJOTH BOMOH, &
o6paTHO — IO Mepe yBe-
JIA4YeHnS KOHIEHTPAIUH
T'yMHHOBOHI KHACIOTH yBe-
JmamBaeTca crmoco6HOCTh
€e JacTdl[ K CIXNaHMOIO.
Ilpr xonmenTpanwm B
Bofe, pasuoi 37%, ry-
MHOHOBasi KHUCJIOTA IIPef-
CTaBIfAeT Yie TBepAoe
Tex0, HepacTBOpEMOe B
Bofe. 9t0 006cTOATENB-
CTBO mMeeT Ype3BHYANHO
BaykHOE 3HaueHme B Gop-
MHPOBAHUA BOXOIPOIHO-
ro TOYBEHHOI0 KOMKa
moj, BJUAHAEM TYMHHO-
BOMl KHCJOTHI.

Taxoe mpocroe aBie-
HEEe, KaK IOJCYIIHBAHZE
30JIA TYMHIOBOI KHCIO-
TH B I0YBe, y{e MOM(eT
obccmeunTs  BOXONPOU-
HOcTheearperatoB.CHiIb-
HOTO BHCYIIABAHHASA JarKe



n He Tpebyerca. Ilpm xounenrpanmm 10 35—40% rymmHOBasA
KHCIOTa YiKe MOMKeT HeoOpaTHMO CKJIeHmBAaTh NOYBEHHEE
YacTHIHI, KaK 9TO YKAa3HBaJOCh paHee, MPU W3y4eHHAH Kicsd-
mux BemecTs. B aToM m 3akaiouaercesa 0co60 BaKHAA U CIEIH-
¢mucckass 0COGEHHOCTH TI'yMHHOBON KHCJIOTH # Oam3KHX
K Hefl BemccTB B ABieHHX (OPMHPOBAHWA BOJONPOYHOCTH
IMOYBEHHOr'0 KOMKa. 3aMOPaKUBAHMIC He NaeT TAKOro ABJCHUS,
OHO BRI3HIBAET JWIIb CBePTHBAHME YACTHI[, IPHYEM HTH AB-
JeHusi 00PATUMEL, T. €. IPU OTTAUBAHUE CAHIIIAECH YaCTHIH
JOIATH Pa3beAUHAIOTCA.

Hanasie 0 cTpoeHHE TyMUHOBO# KWCJIOTH IPOTHBOpE-
umBet. U. JI. Cemneuxmit (Cepienxmii @ BpyHnosexmit, 1936)
CUHMTAET, YTO 'YMUHOBAA KUCJIOTA HMeeT MEJIKOKPHCTAIITYe-
cKoe crTpoeHme. KpHCTALIAT ryMHHOBON KHCIOTH IO CBOHEM
pasMepaM W SBISCTCA MHUIEIUION 30J5 IyMAHOBON KHCJOTHI.
Oxn o6aamaeT AUIIOILHBIM MOMGHTOM ¢ ACHMMETPHYHO PACIO-
noxenanMa 3apamamu. H. 1. TopGymnos (1947) ocmapmsaet
BHBOAK CeAienKkoro m JOKAa3hBaceT, 4TO IYMANOBAA KHECIOTA
mMeeT He KpHcTajamdeckoe, a amopduoe crpoerme. Ilo
MepPe BHICHIXaHHS YaCTWIE T'yMHAHOBOW KWCJIOTH HAYWHAIOT
MOBOPAYABATHLCA BIOJb JHHAA AUIOJBHHEX CHI U CIANATHCA
¢ of0pa3oBanweM [JHMHHHX Ielleil. ITO HOATBEp:KAacTCA I
coBpemenubniMu nccaenopanmamn. Ilo gamumm 9. 0. 3ouo-
TapeBoii, IpH paccMaTPUBAHIK FYMAHOBHX KHACJIOT B 9JIEKTPOH-
HOM MEKpPOCKOIe ¢ ypeamdeHmeM B 12 TeicAY pa3 BHIHO,
YTO OHH COCTOAT M3 MEAbYalllimX 4acTHYeK, pa3MEpPOM OKOJO
0.1 mp. 9T vacTMYKH COGAMHEHH B IEMOYKH, BCA Macca
KOTOPHX 00pasyeT CINIOMHYIO CETKY.

Ilo mmenmio T. A. Hyxapeuxo (1953), o6Gpasonanme
T'YMAHOBHIX KHCJIOT IMPOMCXOQUT B pe3yibTaTe MOCTEIICHHOTO
OKHCJICHUA B GAKTEePUHANBHOrO0 H3MEHEHHSA OPH OrPAHHYCHHOM
DOCTyIle BO3AyXa BCeX OPraHMYecKHX BeMmecTB, BXONAMHAX
B COCTaB PacTeHMii, a He TOJbKO JUTHUHA WM KIEeTYATKH.

Pap wmccneposareneit — Myke, @umep, Ilpagep u mx
MMOCHeq0BATEeN I — CYMATAET, YTO YIJEBOAH, OeNKH @ Apyrme
BemecTBa pacimeIuisiioTcA npu OaxrepmaJbHOM pacmafge Ao
MPOCTHX COeAMHEHUA, KOTOPHE YNAIAKTCA U3 cepH peak-
VUM X B rymMycoo6pa3oBaHHN He Y4YacTBYIOT. OTO YTBepIKpe-
HHe He coorsercTByer (axrtam. Ilpm OGaxTepuanbHOM pas-
JOJKEeHHU MHOTZE COeNVHEHHS JAal0T MPOAYKTH HEIOJHOTO
pacmama, KOTOpHE BCTYNAIOT BO B3aMMOJEHCTBME C HPOXYK-
TaMu m3MeHeHmit m o0pasylT cmenudmiecKyn ¢opMmMy yrie-
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PONUCTHIX COefWHEHUIT, 6ojiee YCTONUMBYIO K M3MEHEHUAM, —
TYMZHOBHE KHCIOTHL.

ITo wccnemosammam OctBambga u Pepmrepa (Ostwald
u. Roéediger, 1929), npu pmeficTBum pacTBOpa meiaodeii Ha CBO-
6omHYyI0 TyMHHOBYI0O KHCIOTY HIET B OCHOBHOM COneofpaso-
BaHWe, OCIOKHEHHO® ABJIeHHAMYU menTtusanunm. Cpegane
KOHIIGHTPAINY WIEeJ0Y¥ BHI3HBAIOT IeNTU3and0, 0ojee BH-
cokne u 0Oojlee HU3KWe — MMEIOT XapaKTep CojeobpasoBa-
mua. Ilo Openy, cremenp AWCHEPCHOCTH TyMAaTOB 3aBUCHT
OT KOJMYeCTBa CBA3AHHOTO INEJOYHOr0 OCHOBaHHUA. Yer-
BePTh KOJNMYECTBA, HOTPeGHOro s TONHOrO 3aMemeHns
BCeX 4UeTHpeX KapOOKCIIBHEIX TpyHO, ViKe HOCTATOYHA
A MepeBOfa ryMEmoBoil kuciaoTe B pactsop. Ilpu cocrase
rymaTa, COOTBETCTBYIOIIEM O[HO3aMEMEHHOW COJZ, PaCTBOP
umeer craboxmenyio peakmuio (pH oxoxo 5.0). Pactsop gBy-
samelegHOrorymara umeet pH oxomo 7.0, rpexsamemenaoro—
okono 9.0 u wersipexazamemenHoro — okoixo 11.0. Ilpm ms-
O6nrtre menouu, mo C. OpmerHy, oGpasyeTcsi MCTMHHHIA pac-
tBop. Hamm nHaGmloneHus Hajg pacTBOPEHHEM BBICYMIEHHOIO
KOMKa N3 TI'yMUHOBOH KMCJOTH IIOKasalW, 4YTO 3aMeTHas
menTusanuA ee HauunHaeTcsa aumb npu pH seime 7.0. B kuc-
JIOM KHTepBajie T'YMHHOBasA KHUCIOTA IIOC/HE BHICHIXaHHA He-
pacTBopuMa B Bope. I'yMaTH [ABYXBaJeHTHHX KATHOHOB He-
PacTBOPEMH B Bofe, 00JafaloT KieAMUMI CBOHCTBAMH, XO-
POIO COTJIACYMUMACA € HX CIOCOOHOCTHIO 06Pa3oBHBATH
KOMKM TOJbKO IPH BBICHXaHmW. fIBiIeHW Koarymanwuw,
BHI3BAHHHX De3KMM W3MeHEHNEeM 3apsAfa, KaK 3To yiKe yKa-
3BIBAJIOCh, elle HeJOCTATOYHO, uTOOHl BHI3BATH 00pa3oBaHUE
BOJIONPOYHOCTA y IMOYBEHHOr0 KOMKA. B 3TOM MHl yOeauiucsk,
NPOM3BOJA OIBITH C I'yMUHOBOW KWCJIOTOIl, CBEePHYTOH Kaib-
guoeM. XJIOIbA IyMaTta KalbmuA pas30ajiTHBAIOTCA B BOJe U
JUIOb TOJN JeficTBEeM BHCHXaHma, moima mo 40% xommen-
TPaluyd, HAYMHAKT CIWOATHCA U 00Pa30BHIBATH KOMOK, HC-
pacTBOpPEMHI B BOfe.

He nmmenn mHTepeca maHHBIE IO BAWAHUIO I'yMHHOBOIT
KHCJIOTH Ha BOJOIPOYHOCTH IOYBEHHBIX AarperaTos BMeCTe
¢ [APYIEMEH HW3KOMOJNEKYJISAPHHME OPraHUYeCKUMHA KUCIO-
TaMI.

B rabn. 38 mpuBojATCA pesymbTaTH arperaTHOro aHa-
JIH3a Iocjie pasMHEBaHEA 00pasnoB IMON30JAMUCTON CyTiH-
HUCTOM mOYBHL, 00paGoTaHHO# 4YMCTOH TYMHHOBOH KHCIO-
Toi1, B KonmuectBe 0.5% ot Beca mouskl, BMecTe ¢ 1 %-i1 yK-
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CycHO# KmCxoTOl. TH MaHHbE MOKA3HBAKOT, YTO BOJOIPOY-
HOCTH arperatoB pPe3KO YXYAmaeTrcs HOPH BBeleHAHX BMeECTe
¢ TYMHHOBO# KHCJIOTOH YKCYCHOW KWCJIOTH.

Bimaane GuTYyMOB HAa EBOJONPOYHOCTH IIOYBBI

W3 ppyrux ¢paxnuili OpraHm4ecKoro BeImecTBa OWTYMBEI
TaKie MOTyT CHOCOOCTBOBATH OOPa30BAHUI0 BOHOIPOYHEIX
KOMKOB. B Ttaba. 38 mokaszano BauAHWEe GUTYMOB, BEIJEICH-
HHX #3 Topda, Ha BONONPOYHOCTH IOUBEHHOW CTPYKTYPHL.
Kax cBupeTensCTBYIOT 3TH JaHHEE, OMTYMH gaad Hamboxee
BHICOKMe MOKa3aTeAW II0 BONOIPOYHOCTE II0 CPABHEHUIO
¢ OPyr¥MU KJICANIEME BeImecTBaMM.

()] KOJIWyecTBe BemecTB, MNPAAAIIUAX BONONPOYHOCTH MNOYBEHHLIM
arperaram

OO0pa3smel TePHOBO-ION30AMCTON CYTJIMHACTOH IOYBH 00-
paGaThBamuch mepexmcnio Bogopoma mo merony K. K. Ten-
poiiua oA ymaleHHA W3 HAX OPraHMYECKOro BemeCTBa, 3a-
TeM MpONATHBAIACE PAa3HHMA KOJIMYECTBAMZA TOPHAHOro
KJesI, COCTOAIEr0 B OCHOBHOM W3 TryMaTa Kajusa (MeToj
IPHUroTOBICHN TOPHAHOTO Kiles IPUBORATCA HIKe, cTp. 161).
Hamnee mpomurammbie Kieem o0pasimel arpermpoBajiiCh, OT-
6upamucsy arperaTsi oT 1 M0 3 MM ® B BO3IYIIHO-CYXOM CO-
CTOSHEM Pa3MHBAJINCh HA CHUTaX. lIpWBOAWM IONydeHHEE
IpU 3TOM JaHHEE arperaTHOr0 aHAJH3a:

KommaecTBo opramm- HonmdecTBo HepasMu-

9eCKAX BEIECTB OT TLIX arperaToB Kpym-
Beca o0paama mOYBH mee 0.25 MM, 9,
0.0 3.0
0.6 58
1.2 393
3.6 950
6.0 89.4
120 74.1
24.0 85.7

W3 mony4eHHBIX Pe3ydbTaTOB BUNHO, UTO IPU KOJIUYECTBE
OPraHWYecKWX BeMeCTB, paBHOM 3—4% OT Beca IOYBHI,
HACTYIAaeT pe3Koe yBelmuyeHHe BOJOIPOYHOCTH arperaTos.

3aBUCEMOCTh BOJOIPOYHOCTH IIOYBEHHHX arperaToB OT
KOJIHYeCTBA BBOJAMHX TyMAQUIUDOBAHHBIX OPraHMYECKHX
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BOIIECTB yKasHBaJach mcciaegosatensiMa u pambme. Ilre-
szHT (Schloesing, 1874), cocrasussn cMecn m3 mecKa, M3BeCTH,
[JIAHH W OPraHMYeCKWX BeMmEeCTB, YCTaHOBHI, YTO IpPA Ha-
aomunn 1% rymaToB HaGaiogaeTcA YCTONYMBOCTL KOMKOB OT
paameiBanusa ux Bomoil. B. P. Buabamcom (1949) ormeua-
JIOCh, YTO «COTJACHO OMBITHBIM AAHHHEM, CPENHSSA IO MeXa-
HOYeCKOMY COCTaBy IouBa mNpmo0peraeTr MaKCUMAIbBHYIO
IPOYHOCTH IPE cofePkanud OT 3 0 4% ryMHHOBON KUCIOTHI,
mepememmmeil B HePacTBOPAMOE COCTOSIHME ¥ PaBHOMEPHO
pacupeneneHHOl Mo Bceil Macce mousep. Haboxux (1914)
mEcan, 4TO «4epHO3eM HAa MecYaHHX TPYHTaX OGHIKHOBEHHO
J7meH 3ePHUCTOCTH, ONHAKO W TaKme IOYBH IPHOGpeTaioT
XapaKTePHYI0 CTPYKTYPY, €CIM TOAbKO HAaKOILUIeHWEe Iepe-
THOSA JOCTHUraeT 3HAYMUTENLHHX KONMYECTB, HAIPEMEp CBHIIIE
5—6% or Beca MOUYBHI.

Omnpepensis yHneAbHy0 IOBEPXHOCTH IIOYBHI, HA KOTOPOM
NPOW3BONMINCE OMNBITH, IO KPUBOM W30TEepPMHl amcoponwu
BOJAAHHX HApOB, MH HamIu ee pasHOil mpmmepuo 10%°cm?/r.
Unadve rosopsa, 1 r mOYBH HMeNl YHeNbHYH I[IOBEPXHOCTH
10%cm2. Bepexnug m Katn (Wedekind u. Katz, 1929), moas-
3YSACHh METONOM PACTEeKaHWA II0 IMOBEPXHOCTH BONEl, HAILIA
maag aurauHa (mo BmabmrreTTepy) TONMUHY MNIeHKHE MOHO-
MOJIeKyJIAPHOro cos papHoit mopagka 10A (107 cm). Bso-
IUMOe HaMH OPraHWYecKoe BemecTBO cocTouT u3 2/3 rymm-
HOBO# KHCJIOTHI, M €CJIM JOMYCTUTh, 9TO PasMepsl IePBHYHEIX
YaCTHI[ TyMHUHOBOM KHCIOTH OJUM3KE K TAKOBEIM jKe JIHAT-
HOHA, TO OIS MOHOMOJEKYJISIPHOTO HOKPHITUA IHOBEPXHOCTH
1 r mHameit wmouBw moTpedyeTcd TIYMHHOBOM KHUCIOTH
1077 cmXx10% em? = 1072 cm®. IIpmaumas BO BHEMaHHEe, 4TO
YVOeNbHHH Bec HaIlell TyMEHHOBO# KmceaoTH coctasiser 1.35,
7 MOJB3yACh IpHBeleHHOH BHme (Gopmyroi, OGymeM HEMeTh
1.35:-1072 r, mam 1.35% or Beca mouskn. [lomaras, 4ro pmmc-
HEePCHOCTh BBOAWMOrO HaMH OPraHHYECKOro BemecTBa OBLIa
MUONENIAPHAsdA, MOMHO ¢ YBEPEHHOCTBI0 YTBeP:KHAaTh, UTO
KOJIMYECTBO OpraHm4ecKux BemecTs 3—4 % , Heobxogumoe N
OpPUJAHUA arperaTaM IMOJHOW BOZOYCTOWYMBOCTH, COOTBET-
CTBYeT GIHM3KOMY K ONHOCIOMHOMY MOKPHITHIO IOBEPXHOCTH
DOYBEHHHIX YACTHI YACTHIAMH OPraHHYECKOr0 RBeINecTBa.
HocBenno 5TH BeJMYMHE MOATBEP/KAATCA H NPYTUMHE HC-
CIIeX0BaTCIAME. ‘

Tax, Typuepom (Turner, 1932) ycraHOBJEHO, UTO B TPO-
UMYeCKAX II0YBaX HPH BECOBOM COOTHOIIEHHH MEKAY INIHHOR
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T rymycom, IpesnmatomeM 20, IryMyCOBHE YaCTHIH HOKDH-
BalOT INIAHACTHE YacTHIH B BHfle HOBEPXHOCTHHX ILIEHOK.

HNcxonsa @3 koiamyecTBa KIEAIUX BEIMECTB, MOKHO HC-
TOJKOBaTh HNaHHEe Maiiepa (Myers, 1941) mo wusmeneHHIO
cKopocT: kKatadopesa IIMHECTHX 9YacTAI HPH J00aBIeHHH
K HEM OPraHHMYecKoro Bemecrsa. MaKcmMyM CKOpOCTH KaTa-
dopesa HabGaoomancA mpw NpnbapieHAA K INIZHUCTHIM 9acTd-
naM 4% opraHmYCCKOro BemecTBa, Ipd AanbHeimeMm IpHd-
GaBIeHAN OPraHMYecKOro BemecTBa CKOPOCTh yMEHBIIAJAACh.

Bmanne GeakOBHIX coeMHeHUii HA BORONPOYHOCTH
[I0YBEHHOl CTPYKTYPbI

B 1y ke mepHOBO-MOA30MCTYI0 MOYBY BBORWIMACH COENH-
HeHUs THNA Kejartmsbl. [IpuBommM mosyueHH e Pe3yIbTATH !

HoamaectBo mena- HKonmvectBO BOmO-
THHHI, % oT Beca YOOpPHBIX arperaTos

o6pasna ImOYBH xpyngee 0.25 MM, 9,
005 14.5
01 17 1
0.5 58.4
10 85.8
30 85.0
5.0 95.0

Haxk BupHO U3 5THX NAaHHHIX, BBEeHNE KEJIATAHH B KO-
amaectBe 1% yiayumaer BOXOIPOYHOCTH MOYBEHHHIX arpe-
raroB. Eme Mensme Tpefyercs Aas MONYYeHHS BHICOKOI
BOJONPOYHOCTH BHECEHMA CMOJAHBIX KJeeB, MPeACTaBIA0-
mux co000 M0 MpeEMymecTBy abmeTHHOBOKHCIHA HATPHii.
Bomee moppoGusie cBemenua o mem GymyTt mausl Hmke. Ilpm-
BOJHEM DPe3yJIbTaTH OIHTOB C 3THM BemECTBOM H C TOH jKe
TIOYBOH

HonmaecTBo cmoidA- KonmgectBO BOMO-
HOTO KJjesl, % OT Beca YOOPEBIX arperaroB
o6pasna moaBH kpymaee 0.25 MM, 9,

0 3.8

0.001 3.4

0.005 97

001 79

0.05 497

0.1 88.0

0.2 95.0

0.3 98 2

0.5 98 3

1.0 990
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9TH JaHHHE TOBOPAT O TOM, 4YTO JJIA HOXy4eHHA sdpdeKTa
BOMOIIPOYHOCTH, AHAJOTHYHOTO C NeHCTBEEM ;KeJaTHHH, CMO-
AAHHX KieeB Tpebyerca B 10 pas menbme.

CpaBHEBasA Bce HpHBeIeHHEE JaHHHE, ME BHIAM, 9TO
B3aEMOJENCTBAE 9THX BEMECTB C IOYBOH HOCHT CXONHHIH
XapaxkTep. YKaszaHHHE BeIIeCTBA pearmpoBaid ¢ OFHON H
TOi jKe mMOBepXHOCTHI0O. HonmuecTBOo mOTpeOHOrO0 MaTepmata
O MOHOMOJIEKYJAPHOrO IOKPHTHS MOBepXHOCTH Oyner
3aBHCETh, C OMHOM CTOPOHH, OT Pa3MePOB MOJIEKYJ KJesmux
BeIIECTB, ¢ APYroil — OT HX JHUCIEPCHOCTH.

Jisa monyueHwms BHICOKMX IOKaszaTeliel BOJOIPOYHOCTH
MOYBEHHOM CTPYKTYPH HEOOXOXEMO Hajdyme B IOYBE He
MeHee 1% TIyMHHOBOA KHCJIOTH; OEIKOBHIX BEIECTB THIIA
menatuHwe Tpebyerca Membme. 1A oOpraHmYeCcKHEX Ke
BEIMECTB ¢ MEHbIIMM MOJEKYJISAPHHM BecOM 3Ta [03a 3HAYH-
TeJbHO CHIKAETCA.

KpuagyMsl 4 ¥X BIMAHEE HA BOJONPOYHOCTH CTPYKTYpPhI

CroBo «kpmamym» sABiIsieTCA CcOGEpaTelbHHM Ha3Ba-
HEEM MHOTEX KIeAN[AX HOIAMEPH3YIOMHAXCSA BEM[ECTB, IO-
JIy9aeMHX F3 METAKPHIOBOH B aKPWIOBOH KmCIOT. AKpH-
JoBag Kmeaora Haiimena axapm. Ilmyxom (1951) B cocrase
mouBeHHOro rymyca. Hexoropsie mcciemoBaTens HAaXOZHIH
B MOYBEHHOM I'yMyce B aGHeTHHOBYI KHCIOTY. AMepHKaH-
ckas ¢upma «MoHCaHTO» MEePBOHAYANBHO BHIIYCTHIA MBE
mapka KpmimymoB — CRD 186 m CRD 189, — ommcamHHX
B ;xypHale «Soil Science» Ne 6 3a 1952 r. CRD 189 wuasBan
HaTpmeBO#i coxbio monmaxpuronurpmia (HPAN), CRD 186
Ha3BaH KapOokcmauposaHHeM mosnmMmepom (VAMA). B xa-
9ecTBe IpAMepa TAKAX COeNMHEHHA NPUBONAM CTPYKTYPHEE
GOpPMyNH TONEMETAKPHIATA KAK THIWYHOrO MOJHAHWOHA:

i H CHg T
I
—C—C—
I
H C=0
|
o
|
Na x

154



n rapgpoauerar HOJIH-ﬂ-IIeMeTKJIaMHHO(-)THJIMeTaKpEJIaTa KaK
THOAYHOrO0 KaTHOHA:

— H CH;
bt
B oo
6
H_&_n
Ho G
H3C——1\II—-CH3
N
H3C—C—-C')
B b

Papg mpyrmx ¢upM BHIOYCTHI MapKHA [OX PpPAasjdYHEIM
Ha3BaHHmEM: (IonmaKy, «prypduaym», «1okcaps u gp. Hambomaee
m3yuen kpmamyM ¢upme «Monsanto Chemical C°». 9ro
BOJHOPACTBOPUMEIE, TEAPOQUIbHbIE MOJAMEPHEIE JIEKTPO-
JHTH ¢ BHCOKEM MOJeKyasipubim Becom. CRD 186 comepmtur
kaaenmit, a CRD 189 — uarpumil; B cyxoMm cocTrosHmEm OHHE
TOpecTaBIAT c000I0 3KeaTH U Gea0oBaTO-cephiil MOPOMIKH,
Ipd yBIa)KHEHHH IpeBpallalmueca B KeJaTHHOOOPa3HYIO
maccy. B raba. 39 mpumBomATca (UBHKO-XHMHYECKHE CBOIi-
CTBA KPHIMYMOB.

3aBHcEMOCTh BOJONPOYHOCTH IOYBH OT KOJNHMYECTBA BBE-
OeHHHX KPUIKYMOB XapaKTepH3yIOT clAeAylomue NaHHHE,
MOJIy4eHHEE A MbIeBaTO-rnHECTON Ho4BH Maiimz (Miami)
(Hedrick a. Mowry, 1952):

HonuecTBO BHECEHHBIX KpH-
JUYMOB, %, K Becy obpasiia

KomngecTBo BOJIOMPOYHBIX
arperaToB Kps;rmee 025 mMm,

TNOY9RH o
04 9.

0.05 84,

CRD186 3 03 70.0
0.01 50.0

(o4 920

X 72,

CRD189 2 509 420
0.01 16.0
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Tabmmma 39

Qusnko-xuMaYeckde CBOHCTBAa KPHIHYMOB

HassaHue Mapku
CRD186 CRD189
CKOpOCTH pacTBOpeHMs B BOge . . .| BricTpo Brictpo
Ycro#umBocTs K KucjoraMm . . . . .| MemnenHo me- | Ocamyaerca
JIaTHHHpYeTCA
B m36wrre momoB Ca™, Al” . . . .| Ocampaercs Ocampaaerca
Heiicreme gopmampgermpa . . . . .| Her Henarnrm-
pyercsa
Baskocrs 19/,-ro BoOpmHOro pacrBopa
B myasax no Bpyrdmaexy . . . . 1.2 1.7
JO1Yy . L 5.4 10.4
PH mpz “°HneﬂTPaM“{ 1.0% . . . 4.9 114
Cpenanaa cTeneHb NOJAMEPH3ALMM . . 15000 —

Hax BEAHO W3 OpHBOAMMEIX JAHHHX, CTPYKTYpPooOpasyomee
meficTBEe KPHIWYMOB BHCOKOe W NpHOImKaeTcA MO KOJIH-
9ecTBeHHOMY 3¢ PEKTy K CMOJANKM KiesiM. B mocaequme roms
¢umpma «Monsanto Chemical C° BuimycTmia 5Tr mpemnapaTs IOJK
apyrumm MapkaMz: VAMA (BuHmIameraT MajleWHOBOH KHC-
aori) @ HPAN (rmpponmampoBaHHHA MONHAKPHIHATPIIL),
CXOfHHEe ¢ BHIOICYKAa3aHHHIME II0 CTPYKTypooOpasyouiemy
AeficTBHI0O HA MOYBHI.

O rTumax BOQOIIPOYHOr'0 CKRJIEHBaHUA

PaccMoTpeHHBIe BHINE KIEAIAC BemEecTBA IO BO3Jeil-
CTBOI0 WX Ha ¢mamyecKue CBONCTBA IMOYBH MOMK{HO Pa3feJUTh
Ha [{Be I'PYIIE: Ha BEIIECTBA, He W3MEHAWIIAE I'MAPOQ AT~
HOCTh TOYBHL MOCJE ee IPOKJIEWBAHUA, W BEINECTBA, H3Me-
HAlOmYZe ee, T. €. MOHIKAOMUe THJPOPUIFHOCTH IHOYBHIL.
B mepBoMm cayuae B mpocBeT MOYBEHHHX KaNWIISAPOB o6pa-
IMeHH THAPOQUIbLHEEe KOHIBI MOJNEKYJ, BO BTOPOM CIyd4ae —
ragpodobaere. Ilepsrie mposBasioT ce6si He TOABKO Kak
mIeHKOO0pa3yomue BellecTBa, 3aHAMAIue MecTa Ha IIO-
BEDXHOCTH YacCTHANH, HO I KAK Kieamwe BemecTBa. VHade
roBOpsi, BBefeHHC HX B IMOYBY yBeIMYABAET MeXaHWIECKYIO
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OpOYHOCTH MOYBH Ha PaspeiB M cikaTwe. Brophie BemecTsa
HDefcTBYIOT Ha IIOYBY TOJBKO KaK ILIEHKOOODa3oBaTelH.
OHE 3aIUINAIOT MecTa CAMAMNAHWS YacTHI OT pa3MHIBAHHA
Bopoil, obpasya Ha HEX ruppodobuyr miaenxky. Ho ecam
JacTHIH HEe CIMNMINCh, TO OTH BemecTBa He OyAyT cmocol-
CTBOBATh WX CIAHIAHMIO, a HaoGopor, o0pas3ys Ha dacTAIAXx
rufpogobHy0 MIeHKY, OHH HX pasbeimuaioT. Ilosromy
mo4Ba, HPOKJIeeHHAs STHME BeI[ECTBAMM, YMCHBINAET Me-
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6 % om Geca obpasya

Konuvecmbo Bemsimod nov

Bpema  pasmsibanus (6 mun )
npu pacxode Bodsr 500 cm? 6 1 mun.

Prmc. 39. TaOu BOXONPOYHOCTH.

1, 2 — rymaTHbii, 3 — rugpodpoOunlit. I — OOBIKHOBEH-

HHH TIMHUCTBIA YepHO8EM; 2 — cJalolOnNs80JIMCTaA TAME-

JIOCYTIIMHTICTaA ToYBa; 3 — IOYBa Ta e, 4YTO M 2, HO
NPOKJIEEHHAA CMOJFAHLIM KJleeM.

XaHAYeCKYI0 IPOYHOCTH, ArperaTel, o0pasoBaHHHE IPH IO-
MOIIHW 3THX BeIIeCTB, He Pa3MHIBAIOTCA B BOJe, TAK KaK BOAa
He cMaumBaeT X HoBepxHOCTh. OgHAKO B BHEAY IECTPOTH
ycaoBmii B MOYBe BAIHTHATH BCIO CBOGOJHYI0O MOBEPXHOCTD
OT cMauMWBaHEA HEOOJBIMIEMHA [03aMHK BBOJWMEIX BeIIeCTB
B KOCTATOYHOA Mepe TPYAHO, IOITOMY IIOUBEHHEIE arperarsl,
HOOJydcHHHE IPH IMOMOLIA JTHX BEIECTB, B KOHIE KOHIOB
«IIPOMOKAIOT», HO MENJeHHO, MO0 THNY KaNmIJAPHOTO cMa-
q@BaHAA.

H mepsoii rpynie BemecTB OTHOCATCSA BCe PacCMOTPEHHEIE
BHINE BelMecTBAa YIIeBOJHOTO THOA (BHCKO3a, KCHJIAaH),
JIWTHEHH J I'yMOHOBHE KHCIOTH, a II0 YBePCHUAM aMepH-
KaHCKO# meuatd — @ Kpmamymn. Ho Bropoit rpymnme Be-
IMEeCTB OTHOCATCA KUPHLIE KUCJOTH, a0WeTHHOBHE KECIOTH
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®m oruactd Oumrymbi. OTuacTd IMOTOMY, YTO OHM MOTYT Heii-
CTBOBaTh U KaK KJeW, OOBHIIAs MeXaHAYECKYyI HPOYHOCTH
MOYBH, IpUYEM KX KIEANIAE CBOHCTBA CBA3AHH ¢ MJIACTH-
YeCKHMHA CBOMCTBAME, B3aBHCAIAMHA TJIaBHEM 00pasoM OT
Temmeparypsl cpegn. CaMm GuTyMel rugpodolHE, HO ecam
OX HAHOCHTH B BHAE BONHOU dMYIbCHH, TO OHHE 0GpasymoT
IIeHKY, NPOHUIAeMyl0 AJIS BONH. ArperaTel, mOJNy4eHHEIE
IpPF HOMOIIZ TAKHX ILUIEHOK, He OyAYT Pe3KO H3MEHATH CBOH
rogpoduabHEE CBOMCTBA.

IlepBaa rpyuma BemgecTB 0GpasyeT THI BOJOIPOYHOCTH,
KOTOpHH HaM\ Ha3BaH TyMAaTHHM HJIH THAPOPHILHEIM,
BTOpas rpymnma BemecTs 00pasyeT CMOJAHON mad rafpodos-
HHil TEOD BopmompouHOocTH. PaccMOTpEM XapakTep pasMeI-
BaeMOCTE arperaTtoB, MOJYdYeHHHX OPH [OMOMH TOTO WIH
HHOrO THNA BONOIPOYHOCTH.

Ha pmc. 39 mpusogarca jBa THIA pasMBIBaHUSA arpe-
TaToB U3 HAePHOBO-MOA3OIHCTOH CYIJIHHUCTOH IOYBH H Cy-
TIBHACTOrO dYepHO3eMa B TOH jKe JAePHOBO-IOA30JHCTOH
MOYBHl, PACTEPTOl M MPOKJIEEHHOH aOHEeTEHOBOKHCJIBIM HAT-
pueM (CMOJIAHEIM KileeMm).

O Ouoaormyeckoii CTOMKOCTH RIeAINX BeEl[ECTB

Hiuesmue BemectBa, BBOOUMEIE B IOYBY, AOJKHHE 06Ja-
HaTh OIpeflelleHHO# GmoaorayecKoil yerofiunBocteio. Ecnm mx
CymecTBOBaHEE MHUMOJIETHO, TO K 3QdeKT yayumeHnmd QH3n-
9eCKHX CBOMCTB IOYBHL TaK:Ke MEMOJIETEH, a CJIEXOBATeNbHO,
¥ BIOAHKE KJICANMMUX BEMICCTB HA yPOMKal CeIbCKOXO03Aii-
CTBEHHHIX pacTeHmA TaxKe OymeT HesHauHTeAbHHIM. DBo-
IPOC YKOHOMHYECKOM I[eec006pa3HOCTH 3aTpPAT HA BHeCeHHe
KIeAmuxX BemecTB BO3HHKaeT B 3TOM ciydae caM co6oii.
TlosTomMy paspaGorka mabopaTOpPHO# OLEHKE OHOJOTHAYECKOM
CTOMKOCTH KiIedmux BemecTsB Heo6xopmma. Meroiuka omeHKE
OMOMOrMYeCKO CTOMKOCTE BHAHA K3 CJENYIOIEero OMHBITA.
IMopsonmeras cyrameEmcras IOYBAa HPOHUTHBAJXAaeh pas-
JNYHKEME KJIeAMAMA BEI[eCTBaMA W CTAaBIIACh NPH HOCTOSH-
Hoit Baaknoctn 60—70% oT mOMHON BIATOEMKOCTH B Tep-
MOcTaT, Ifie AepiKajach HeCKONbKO He[eJb OPH TeMIepaType
25—28° C. BopompoyHocTh MOYBHL, OIpefefeHHAsA KO OMBITA
I B TeUeHHmEe OIBITAa, CIYKHUIa IOKasarejleM H3MeHeHHS
OMOMIOTHYeCKOA CTOMKOCTH BHOCHMHX B IOYBY OPraHIYeCKHX
Kiesgmux BemecTs. J[is mcmbiTaHEA OHIZ B3ATH CJIeRyo-
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mue BemecTBa: TOpPAHON Kueit, Gurym, Buckoza. Ilomy-
ueHHHE Pe3yabTaTH mpeAcrasieHs Ha puc. 40. U3 pmcynka
BUJHO, YTO HamGosee OHOMOTAYECKU YCTOHYABHIME ABIAOTCA
TopdpsaHOi Kielr m OGmrym. Bumckosza okasamach MaloycToii-
ymBOi. ¥ixe depes 12 mHeil mocie 3aj0KeHAA ONMBITA 00paso-
BaHHAS €10 BOJONPOYHAS CTPYKTYypa IOA30JMCTON ITOYBHI
mouTH HAaIeJO paspymajach, DpAYeM BHECEHHe DPa3IHIHBIX
aHTHCENTAKOB B BECKO3y He yJIyumiamo ee cToMKocTH. B mo-
JIeBHIX YCIOBEAX, HPW MCHAMIOMEHCS BIJKHOCTA X TeMIle-
paType, mpomecc pacmaga OyneT HPOTeKAaTh HECKOIBKO Mefi-
JeHHEe, KaK 9170 OygeT BHAHO W3 NaJbHEHIIET0 WSJIOMKEHWA.

g

‘\\\\\‘E

%?%% 727!

1 2 3 2 3

Pac. 40. BmosorauecKad CTOMKOCTDH He-
KOTOPHX KjefimuXx BemecTB. Koamue-
cTBo mbiiu (% ot Beca oGpasma).

1 — topdanoit kuent 1%; II — nedpraHoN Ou-

ryM 0 5% ; III — Buckosa 0.1%. I — ucxojm-

HelA o6pasen; 2 — uepes 15 nueil; 3 — uepes
30 npHel, 4 — 4epes 45 nneﬁ

ITo aMepumrKaHCKEM HAaHHHM, OWOJOrmYecKH yCTOHYH-
BHIMH SBIAIOTCA W KPAAXYMH. JlaGopaTopHEIE OMBITH ¢ HAMH
BeJIHCh B TeueHHE TPUANATH ABYX MecAlleB IPH IOCTOSHHOM
yBraxHeEmE um temmeparype 25° C. DBmosnormaeckoe pas-
PyImeHHe B HTOM cliydiae OKa3ajJoch HEYTOKHEIM.

IToneBbie omBITBI CO CTPYKTYPOOGPA3yOIUMN BeleCTBAMH

JlaBopaTopHbie OOHTH ¢ KIEAMEME BeIIECTBAMHE, IIPH-
JAl0MmuMA HOYBEHHKIM arperaTaM BOJOIPOYHOCTL, Hada-
nneb B Arpodmzmueckom mactaTyre B 1932 r. C sroii measio
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6l mcOBITAH PAJ KIEAIAX BeUleCTB, KaK MHUHEPAIbHHIX
(cmamkaT HaTPUsA), TAK K OPraHMYECKEX (BACKO3a, KOIOHN A
m xp.). H, V1. CaBBuHOBHM GELI PEIO/KEH B KA4GCTBE CTPYK-
Typoo6pa3yoiero BeljecTBa I'yMaT aMMOHHA, HaM# N3
TyMaToB GBI IpefiokeH rymar Kanms. llepeeie cooGmenns
0 1a60OpaTOPHHX ONHTAaX CO CTPYKTYpPOOOpasyoOIIEMU Be-
mecrBamMa Owix chaenansl Muow m H. Y. CasBBunoBmM Ha
Bcecorosnoit kongepennma no ¢usuxe mous B 1934 r. Irm
MaTepHansl OHIE HameyaTaHH MesXIyHapOXHEIM 0GIECTBOM
MOYBOBENOB B TPyHax MeKIyHapORHOE accoNEaldl MOYBO-
BefoB (Dusmka mous B CCCP, 1936). B mansmeiimem mepshie
cBefleHHA O IOJEeBHX ONHTaX ¢ KICANUIMA BeeCTBAMH
ony6aukoBans B MoHorpaduu Il. B. Bepmuanaa m K. II. Kon-
CTaHTHHOBOH «DU3NKO-XAMAYECKAE OCHOBH HMCKYCCTBEHHOM
cTpyxTypH mouB» (Cenbxosrus, 1935). Illonessie m maGoparop-
HHe ONBITH Hy0JAHKOBalHEChL B TPyHax ArpodusmuecKoro
umacraTyTa 3a 1935, 1936 rr. (Ben. I = II), a Tamske B BHAE
orpensHHX crateir @. E. Koascesa, II. B. Bepmunmaa
Ha aHIVIAHACKOM fI3EIKe, B KadecTBe JOKIamoB Ha Bepcannckoit
KoH(epeHIME N0 ¢ua3mke mouB. TaxkmMm o6pasoM, 0 Hammx
paboTaXx ¢ HMCKYCCTBEHHHIM CTPYKTypOooOpaszoBaHmeM ObLIO
H3BECTHO KaK B Halleil HayuHO# Jm@TepaTrype, TaKk B B HHO-
CTPaHHOM.

IloneBrie omeITH, KOTOPHE BedHmch B ArpodH3amdaecKoM
mHCTETYTe N0 Bemmxoit OTeuecTBeHHOH BOMHEI, HEHM3MEHHO
HaBall MOJOMKHTENbHBHA »0deKT, T. e. BO BcexX Caydadax
YPOKAKHOCTE CENBCKOXO3ANCTBEHHKX KYyJbTYp IIOBHIIA-
Jlach IPH BHECEHAN B MOYBY CTPYKTYPOOOPA3yIOMuUX BCIIECTB.

IMocne oxonuaumsa soiasl B CIIA pesxo Bospoc maTEpec
K CTpyKTypooOpasyiommMm BemectBaM. Ho, kK coxamenmio,
aMepHKAaHCKAe ydeHHe, BHAUMO, HEJOCTATOYHO 3HAKOMEI
¢ HAIIAMP MedaTHHME paboTaMd MO0 HCKYCCTBEHHOH CTPYK-
type, mapanaumMa 8 CCCP eme B 1936 r.

ONHITaX € KCKYCCTBEHHEIM CTPYKTYypooOpasoBaHUeM,
IPOBOAMBIIMXCS ABAALATH C JAIMMHAM JIeT TOMYy Hasaf B Arpo-
¢HU3MUECKOM HHCTATYTEe, B KauyecTBe CTPYKTYPOOGpPasyIommx
HCHHITEHIBAJACH TAaK@e BelmecTBa:

1. B3aBogcko#h mpoRykT BEHcKoO3Hu OHa
BHOCHJIACH B IOYBY B ;KAJKOM COCTOSTHIH ¢ pa3baBiieHHeM BOAOH
B 10 7 20 pas. OusiTHEE JeIAHKA MPONATHBAJIACH BECKO30M
IO IMOJHOH BIaroeMKOCTH, IO HCHAPeHWE A30HTOYHON BIIarK-
HOCTE A0 BJIQKHOCTE CTPYKTypooOpasoBaHma obpabaThBa-
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ameb rpabaamu. Ecnin va pensiuky HeoOGXommmo ORIIIO BHeCTA
ompefelieHHOe KOJWYECTBO BHCKO3H B IlepecueTe Ha CyXoe
BemecTBO, TO MOYBa HA JeIAHKe OPOIMTHBAIACH HECKOIBKO
pas. Ilocne 60poHOBaHEA MPOW3BOJMICA NOCEB TON MW MHOM
ceqbCcKOX03AMcTBen Ol KyabTyph. Ha caegyromuit rog ompe-
NeNsAoch MOCHeNelicTBHE STOr0 BeulecTBa.

2. Konnounpng A. Cunrermyeckmil NpPOZyKT, H3ro-
TOBJICHHHH B JabopaTopmyu CTPYKTYPH I04B Arpodusu-
yecKoro wuHcTHTyTa. lIpefctaBasan coboil cMmech GENKOBHX
(KOJNIaTeHOBHIX) BeIIECTB (OTXOJOB KJeeBOIl IPOMHIIIIEH-
HOCTH) W CyIb(QHUTHHX MeJOKOB (OTXOHOB OyMaro-Iesio-
JO3HOH NIPOMHIUIIEHHOCTA). ITH BeMecTBa CMEMIUBAJINCh
M Harpesajimch [0 KuIeHus, [OCHe Yero BHCYUIABAJIACE,
pasMalHBaJUCch M BHOCHJINCH B II0YBY B BHAEe TOPOIIKA.
B s1om Kiesmem BemecTBe GeNKOBHE MOJIEKYJBH CTa0HIU-
3APOBAJNCH JHTHOCYJIbYOHOBON KHCIOTOH W HOTOMY CYXOIif
OPOAYKT moJyuajca pactBopuMmeiM B Bopme. llocme mpomu-
THIBAHUS IOYBH M peakinumii o6MeHa 3TO Kiesdilee JUrHO-
0GenKOBOE COeWHEHHWE MEpPeXoamio0 B HePACTBOPHMOE CO-
CTOSAHZE W NPHAABAIO0 BOJOINPOYHOCTH IOYBEHHHIM arpera-
TaM. ArperupoBaHue IMOYBH JCAAHOK C KOJJIOMIOM A, Tak e
KaK I ¢ BHCKO30i, IPOW3BONMJIOCH HPH BIAKHOCTH CTPYK-
TypooOpasoBanua rpabasaMu ¢ MIWHHHMEA 3yObAMA.

B) Topdaro# XKiaeil DpuroroBiasica m3 Ttopda
Mysanosckoro 6onora. Topd B BO3AYMHO-CYXOM COCTOSHIH
m3menbyancsa u obpabarnsanca 1%-m pacrsopom KOH mpum
OTHOIIEHHE CYXOro BemecTBa Topda K BOome, pasHoMm 1 : 10.
Ilonyuennas macca xmmaTmiaack B TedeHme 4daca. llocie
OXIIayKIeHHA PacTBODP CIMBAJCA M NPHEMEHAICA MOJ HasBa-
HEeM TOpAHOro Kies. [laHHse IO YJIydYmeHHI0 BOZOMNPOY-
HOCTH CTPYKTYpH npuBogaTca B Taba. 40.

Kax Bmano w3 pganHHX 3TOd TaGJHMIE, K KOHI[Y Berera-
I[MOHHOTO HEepHofia BOMOIPOYHOCTh HA HNelNAHKAX, rae OwIm
BHECEHH KJeAllWe BEeI[ecTBa, YMEHBIIMIACH TAaK jKe, KakK
X Ha KOHTPOJBHON HelsAHKe, HO He CHJIBHO, U 3dpPeKT or
BHECEHHA KJIeAMUX BEMeCTB IO-IIpeKHeMYy OBLI  ACHO
BHIPAKEH.

B rabx 41 moxasaHO comepskaHWe HUTPATOB Ha JelAHKAX
¢ KIeSINAM BeIecTBOM, IpHWYeM B KavyccTBe KOHTPOJIbLHOH
JelAHKE B3ATa M3BECTKOBAHHAA JedfAHKA C BHECERHWEM IOJ-
gHX (NPK) mMuonepanbabix ynoGpernuit (Komsces, 1937). Ha
JeJsTHKAaX ¢ KJIeAIMEMA BelmecTBaMU MHUHepPaJbHHE YHAO-
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Ta6amma 40

Bansnde pasn@yHBIX CTPYKTYPOOGpasyomuX BemeCTB Ha BOAONPOY-
HOCTb NOYBEHHON CTPYRTYpBI

KoangectBo arperaros, %,

cyMma §‘$
BapuaHT ONuITa E § E %S
P | 2| B | 5|3 |gE|gE|Es
ELTL 71 5|4 8888 |Es
Sla|l & L] 283]82 |5
3 VI 1934
Komtpoas . . . . . . . 116 | 5.8 | 13.5 | 12.7| 3.8 | 47.4 | 52.6 | 0.9
Koamnomg A 0.6 kr/m2. .| 31.4|6.2(10.5|10.8] 2.9 |61.8]|382] 1.6
Buckoza 0.4 kr/m2 . . .| 457 (46| 85| 6.3] 2.6 | 67.7]323| 2.1
Topdnnoit keit 0.4 kr/m2 | 334 [ 47| 89| 2.6 2.7 [ 520|480 1.3
10 IX 1934
Komrposs . . . . . . .| 6649116108 | 2.8 |36.7|63.3| 0.6
Kommomy, A 0.6 xr/m2. .[39.7157| 82| 52|22 ]61.0{39.0]| 1.6
Bumcxosa 0.4 xr/m2. . .|396 |44 68| 86| 1.3 60.7]39.3]| 1.6
Topgsaroi ket 0.4 kr/m2 | 269 | 44| 93| 63| 3.4 |49.7(503 | 1.0
TaGamma 41
Copep:xande HMTPATOB B HaxoTHOM cioe (Mr Ha 1 Kr cyxoii mouBbr)
BapuauT ombITa - Bl B|EIEIEIE || wlh
sl 2= (%2 ls|5 ]
HosTpons —Mane-

panbHbIe yao6pe-

HAA 10 H3BECT-

KoBanHOMY pory | 25 | 5.9(27.3| 14.6] 19.2|28.5| 29.8|29.3| 10.0] 26.4
Hommomzy A . . .| 2.2 | — |84.7|/117.9|132.8|75.0{102.1|76.5/102.1{120.0
Buckosa 0.4 kr/m2 |Cnepsi| — | 33.2| 16.9] 22.1{21.6 26.8|35.9| 28.2| 50.6
Topdanoir  Kiei -

0.4 kr/M2 . . .| 6.4 [16.4]32.7| 69.1| 54.2|43.3| 54.2|56,5| 62.4 47.5
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6perma He BHOCHIWCH. VI3 mpuBeNeHHHX HAHHHX BHJHO, 9TO
Ha (OHe CTPYKTypooSpasywomux ymoOGpenmii obmee copmep-
JKaHMe HATPATOB 3HAUMTEIbHO BHINE, 4eM Ha yROOpeHHOM
¢oHe, mpmueM DasHEIEA COXpaHAeTcA A0 KOHIA BereTaImoH-
HOTO MEepHmoja.

B rabxn. 42 mpumsopumrca obmee cofepkaHme MEAKPOOP-
TaHW3MOB B HOYBaX ONBITHHIX JeiafAHOK. KoimuecTBo MEKpO-
OPraHm3MOB OIPENENANOCH MNPAMHIM IHOACYETOM, IO METOAY
Bumrorpapckoro, mmxpo6momorom U. II. Jlamre-Ilosmeesoii.
W3 xasxpoii mpo6sl HPATOTOBIAIOCH IO {BA IIperapara 1 MOJ-
CYUHTHBAJIOCH KOJHYecTBO MuKpooprammsMoB B 100 momax
3peHHA B KaKAOM Ipemaparte. ¥ posKa OBca B YKa3aHHHX
OmpITaX HOKasaHH B Taba. 43. Beamumna penamox — 40 m2,
noBropHOcTh ABykpaTtHaa (Komsaces, 1937).

3 npmBefCHHRX OIBITOB BHAHO, YTO CTPYKTypooOpa-
3ylOnige BemecTBa B3HAYUTENBHO YBCAUYHBAIOT YPOKaii-
HOCTH CeJbCKOXO3AHCTBEHHHX KyJabTyp. Takme Bemecrsa,
KaK BHCKO3a, He COMePKaT COBCeM MHEHEPAJIbHHIX HATATEJb-
HHIX BemecTB. TeM He MeHee UX JelicTBHUe 1A YPOKad BEIHEKO,
B OCOGGHHOCTH jKe MOcIefciicTBme.

OTMmeyaercs, 9TO CTPYKTypooGpasyomme BemecTBa 00-
JajaloT 3HAYMTENbHHIM HOciefelicTBueM, T. e. mX HeficTnme
CBA3aHO ¢ U3MEHEHMeM MUKPOOHMOJOrAYecKoidl AeATenbHOCTH
B mouse. CosfgaBaA OGAarONPWATHHIA (GuU3mUecKUdl pPEKEM,
OHH CONEHCTBYIOT YCHIEHHIO NEeATeJbHOCTE MHKDPOGOB, 4TO
OpEBOAUT K HAKOIUIEHHIO B MOYBe NWTATENbHHX BEIIECTR,
K TOBHIDEHHI0O YPOKasg CeIbCKOXO3ANHCTBEHHHIX DpacTe-
HOHA.

Ha pnepHOBO-mOA30MHCTHIXN OYBAX ONHTH ¢ TOPHIHEIM
KieeM MPOBOAWINCh ¥ APYTEMHA JIANAMHI, KaK DTO YKa3h-
Baerca B Tabm. 44.

B 1938 r. va Iopynmackoil oneTHON cTaHIEE Ha I0K-
HEIX MAaJIOMOIIHHX CyYHeCc4aHHX mnouyBax HmwKHeZHENPOBLA
NpPOBEAeHH ONEITH ¢ TOPQAHKIM KieeM, IOJIyJYeHHEM 63
TOPPAHKX OTIOMCHEHA JHENPOBCKEX MiaBHell, W OETyMHOHR
amyancumeii. Kynsrypoit cnymmna cymauckas Tpasa. Ilomy-
4eHHHe TaHHHC HpEBOAATCA B Tabmu. 45. Ha pme. 41 noxasann
CHOIE ¢ JeJAHOK OIHITA.

O6mupHEEe OOHTH B ArpodusmdecKOM HHCTATYTE GHLIN
npomsBefeHH ¢ THEAPOPOCHEIME KIeAIMAMHA BelmecTBaMH.
B xauectse mpmMepa paccMOTPHAM OIBITH ¢ TAK HA3HIBAEMEIME
CMOJIAHEIMA KIeAMH.
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Ta6auuma 43

Bamsamume pasiuymEBIX CTPYKTYpouGpasylOmEX BellecTB Ha Yposkaii

oBca (3epHA)

1934 r. OeiicrBue 1935 r IIocuepeiicTBue
npubaBKa npuGaBKa
BapuaHT onkita
Wra { a6co- | ormocm-| Wra | agco- | orHocnm-
JIIOTHAA | TeJIbHAA JIIOTHAA | TeJIbHAA
KorTposas — 6e3 yno6-
pesus . . . . . . 14.42 0 0 9.03 0 0
KonTpoansr — MuHe-
pansHEie ynobpe-
Busa NPK nonsbect-
xoBagHOMY ¢ory .| 2005 | 5.64 394 |16.80 | 7.77 86.0
Kommoux A. . . . . 25,50 | 11.08 86.8 |19.62| 1059 | 117.2
Topdanoi xieu 2379 | 937 | 649 |2046 | 11.43 | 123.2
Bumckosa 0.4 kr/m2. . [ 1974 5.32 36.9 |20.60 | 11.57 | 1284
Bumckosa 0.2 xkr/mM2 . .| 19.62 | 5.20 36.1 | 2151 | 12.48 | 138.1

Tabumnga 44

Bansnue ToppAHOrO Kiea HA YPOsKail Pa3AUYHBIX CEIbCKOXO3Aii-
CTBeHHBIX KyanTyp B 1936 r.

) VYpokait
TouBH I:‘,.;,JII,’;' BapuaHT OnkTa %ﬁﬁnﬁfﬂ%ﬁﬂ?&
u/ra | %

Cna6omesounsie | Kapro- | HorTpoas 221.0/100 |II. A. Tpo3snen-
Tsxesocyran- | $ean | Topparoi kaei 295.01133.5 wwmil, Ha KapTo-
HACTH® PeHfI- 0.5%, or Beca $enpHOM ONBIT-
3WHBI Oax0THOTO HOH CTAaHIUM

CJIOA TOYBEL KuakepuHo
Jlennnrpan-
CKOMl 00s1acTH

IeproBo-caabo- | [Tme- | Konrpoas 8.8/100 | K. H. PopmoB,
O[30TACTHIC muna | Toppanoit waeit | 10.6/120.4] B KonxO03e UM
IOYBHl HAa MO- 0.5%, or Beca 14 Oxrabpsa
peEHOM CyT- axoTHOTO Barenkoro
JIHHKE €051 DOYBHI paitona Jlenwa-

rpajckoi 00-
nacTa
Kapro- | RouTponn 208.0{100
dens | Topdanoi ruei (249.8(120.1
0.5%, oT Beca
HDaXOTHOTO
CJ10f1 MOYBBI
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pdaAEEIM KieeM

TYMHOH 3MYyJbCHEH.

o

n 6w
15 — TOpPAHOR KJel; 16 — KOHTPOJb; 17 — ONTYMHAaA SMYJbCUA.

H CYHJaHCKOHU TpPpaBH Ha MEJAHKAX C TO

Pumc. 41. Yposxa



Tabawmma 45

Binsanwe Topdsmoro kiea m GETyMHO# sMyincHEm HA yposkaii cyRaHm-
CKOii TpaBbI

Co6paHo ceHa B Ile-
pecuere Ha TeKTap, I Cofpao glpn-
HauMeHoBaHUE OMEITa 8a 2 ywoca, cﬁﬁﬁ?
ra
1-it Yroc | 2-it yKoOC W u/ra
Homtpoas . . . . . . ... .| 230 28.12 51.12 0
Topdsanoit ket 1.5 xkr/mM2 . .| 53.33 73.27 126.60 | 75.48
BurymBaa smynscus 0.3 kr/m2 | 4274 45.47 88.21 | 37.09

CMmonsaHO#l Kieil moay4aercd U3 TeXHAYECKON KaHE(OIH,
OMBIIeHHOH 1nenounio. Hammponb, Kak H3BECTHO, COCTOHT
U3 KOMIUIEKCA CMOJITHEIX KNCIOT CO 3HAYHATENbHHM IIpe-
o6nagaHueM cpenm Hmx abmeruHoBoil Kmcmothl (Cy Hj)0,),
BJXsAHEEe KOTOPOiI Ha BOXONPOYHOCTH MHOUBEHHON CTPYK-
TYpH MOKazaHo Ha cTp. 153.

Wa srmx pmauumx ciepyer, aro or 0.1 mo 0.2%, cmoms-
HOTO KJjesl OT Beca IOYBH IIePEBORMT pAcHBUICHHYIO (pac-
TEePTYI0 B CTYIOKe) HEepHOBO-NOA30MHUCTYI0 CYINIHHHECTYIO
moYBy #3 OeCCTPYKTYDHOrO COCTOSIHHSA B TaKOe CTPYKTYp-
HOe COCTOAHHUe, Kakoe MH HabmaiofaeM y Jy4mImX HeJIMHHBIX
YepPHO3eMHHIX MOYB.

B cmny ceoeil rmapodoGHOCTE CMONAHON Kieil BimAer
O Ha Apyrue ¢uamdecKHe CBOWCTBA IOYBH, HallDAMED YMOHb-
maeT ce BJIAaroeMKocTh. Tak, OpE BBeJEeHHEHW CMOJAHOTO
Kilesd B KePHOBO-NOA30JHUCTYI0 CYIVIMHHUCTYIO IOYBY B KOJHO-
gecteax 0.01, 0.1, 0.5% & Becy mOuYBH HOJHAS BJAroeM-
KOCTh IOYBH cHu3miach ¢ 76.5 mo 71.9, 69.6, 60.7%/,.

CKOpOCTh KANMIAAPHOrOo MONHATHA BOOH B MOYBe B HPO-
KJIe6HHOM cjioe TaxsKe maMeHsercsi. CiaeXoBaTenbHO, CMOJ-
HO# Kiedl B OONBIIMX J03aX YBEJIHYABAET BONONPOYHOCTH
OOYBH, YMEHBIIAET CKOPOCTh KAOWIJISAPHOrO JBEKEHIHS,
oforamaer mOYBY BO3TYXOM (32 CYeT yMEHBIIEHHA THIPO-
¢umnbnocTn). Bce 10 Bemer K ynyumeHmIO (PE3AYECKOro
peKuMa  JilePHOBO-TIOJ30JMCTHX CYTJIMHACTRIX I09B, Ha-
KOIJIGHHWI0 HAa HEKOTOpPo#l riayOmee OT NMOBEPXHOCTH BIard
B mouBe. OHOBPEMEHHO B CBA3HE C yJIydlIeHueM QE3ETECKOrO
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peEMa B IOYBe yJydmiaeTca MUKpPOOHOJIOrMYecKas Hes-
TeJABHOCTh B Hel, 94TO BAAHO W3 NPHBOAUMHIX B Tabu. 46
masunx Jlaare-Ilosmeesoit 06 o0meM comepyKaHAE MHKPO-
OPraHM3MOB Ha HPOKJIEEHHHX AeJAAHKaX (HpsAMOil cueT MEKDO-
oprammsmoB mo Bummorpagckomy, Ha ray6mme 0—10 cm).
Janasie monydens u3 monesuix onutos B 1938 r. B r. Ilym-
KOHe Ha JepPHOBO-IIOJ30JIMCTHIX CYyTIHHECTHX mouBax. Pac-
CMOTpeHHe 3THX JAHHHX INOKAa3HBAaeT, YTO CMOJAHOH Kiei
yBelmumBaeT B MOYBe 00mee KOIHYECTBO MHUKPOOPraHH3-
MoB. IlomMumo sTOTO, OH BIHAET HA HMOABWKHOCTEH POCHOPHOH
KHCJIOTH B MOYBE.

B ra6an. 47 wnpusomaTca pesyabrarel J1abopaTOPHHIX
HCCIeROBAHMI NO BIMAHUIO [O03 CMOJAHOrO Kied Ha MHOA-
smxHOCTh P,04. CMonanoit Kieit B ¢gopme mopomxa mepe-
MeIIEBAJICA € YyHOOpeHHAMM H B TaKOM BHJle BHOCHICSA
B IOYBY, KOTOpasg YBIaKHAIACH [0 IOJOBHHHOH BIlIaroem-
KoctH. YpmoOpeHmsa BHOCWINCh m3 pacdeta N,y Py Kig
Ha 1 ra.

HMaunnsie TaGa. 47 mOKasHBaKT, YTO BHECEHHEIE B IIOYBY
yno6pesmna u3 pacdera 15 mr P,O, na 100 r moussl ynepsu-
BAaIOTCA pa3IWyYHHIME mouBaMm mo-pasHomy. Ilogsonmcras
mogBa N¢ 1, ¢ mammm koamuectBom P,O;, ymepxana 33%
BHECEHHOI0 (OocPOopHOKmCIOro ynoOpeHus, IMOA30JHCTAA
mouBa Ne 2 — 37%, cyramHmethin kpacuoszem — 60%,
merpagupoBaHHuil wepHozeM — 17%. DBsegenue B mouBy
CMOJIAHOTO KJjefl YBEeJIWYUIO KOJMMYeCTBO MHMONBUHMHOU ¢oc-
¢oproit kucnore. Ilogszonmeras mousa Ne 1 m merpaguposas-
HHA 4yepHO3eM moxHOcThI0 oTpanwm BHeceHHHH P,0;. Ilox-
3onuctad mouBa Ne 2 cHE3WIA KOJHMYECTBO CBA3AHHOTO
P,05 ¢ 37 mo 20%. Hpacuosem — ¢ 60 mo 20%. B npByx
coydasgX N3 yeThpeX Haumayuymwii s¢geKT HOKaszajJd caMmble
MaJble JO3H CMOJSHOTO KIes.

B coorBercTBEEm ¢ MOTYyYEHHHME ArpOXHUMUYCCKUMMU
DaHHEIMK IOBBIIAETCSA M MOJydaeMmblii yposkait. B rtaba. 48
NOKAa3aHO BINAHFE HA yPOKail AYMEHA W OBCa CMOJAHOIO
Jies, HPUTOTOBIEHHOIrO ¢ eIKAM KasneM. BelauurHa JeNAHKY
40 wm2. IloBropHOocTh ompita 4-kpartHas. Ilousa JepHOBO-
OON30MMCTAsA, CYTIMHACTASA, Ha MOPEeHHOM cyriamuake. ONHTH
nposopuin . A. Kosanes 8 1937 u 1938 rr. [eiictBue m3y-
YaJoch Ha sSYMCHe, Iocaefeiictsme — Ha oBce. OGpaGorka
OblJIa OfVHAKOBAaA KaK HA KOHTPOJC, TaK ¥ Ha IPOKJICEH-
HHX HReIAHKaXx,
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Tabnmma 47

Bamanne cmonamoro kiea Ha nopsmkEOCTh Py0y B mouse

HKonnuectBo P,0;, Mr va 100 r moussl, mo Hup-

CaHOBY
NIEPHOBO-ITO 130J11ICTAA
BapnanT onmTa cyramnuctan nousa | cyrammn- | papmait oyre
u3 r. Ilymkuna cThill KDac|  ummcTLi
Hgss‘;*:’ré]l? yepHO3eM U3
N 1 M2 |rpys. cop | Bopouemckon
Wcxonmaa mousa . . . . 7.5 13.0 20.0 15.0
Ta e mousa -
N]20P120K]20 ((I)OH) PN 17.5 22.5 26.0 215
®on + 0.005%, cmomsa-
HOTO K€ . . . . . . 22.5 23.0 26.0 30.0
®or + 0.05%, cMonaroroO
15 (-1 S 22.5 240 26.0 —
®on + 0.19, cmonaHOrO
KIEA . o v v o v o o 20.0 25.0 27.5 —
®oxr + 0.25%, cMonAROrO
KIeT . v o v o o o & 21.0 25.0 320 —
®om - 0.59, cMomAHOrO
Kied . . . . . . .. 19.0 25.0 320 —_

Tab6auma 48

Binsanage CMOJAHOro Kiesa Ha ypomai'l OBCa U fYMeHsA

CpeaHuit Bec U8 9e€TH- VY pomkait

pex moBTOPHOCTEH B Ilepecuere

C NEJAHKH, KI Halra o

BapmaHT onHTa

3,1’;2;‘ 8epHO | cojroMa f{;’ég;‘ 3€pHO

I . 9.03 | 331 | 872 226 | 8.3

Komrpo, { . 15.80 | 5.80 | 10,00 | 39.5 | 14.5
I . 2450 | 7.43 [ 17.08 | 61.2 | 18.6

N120P120 + KOHgzg { . 15.40 | 6.40 | 9.00 | 385 | 160
o I . 29.90 | 12,03 [ 17.90 | 74.7 | 30.0

N120P129 + Krei1g30 { . 17.40 | 7.20 | 10.20 | 435 | 23.0

OpnmeuiHue. Byxsoli «i» 0603Ha9ero geiicrBue, OYKBOR «m» — mocie-

neiicreue.
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Hax Bmaso m3 taba. 48, cmonaHoll Kielt pesko yBeam-
ymn yposkait sumersa B 1937 r. m m3MeHMI cOOTHOIIEHHE
3epHa K cogoMme B OmarompmsaTHylo cropony. B 1938 r.,
HECMOTPA HA 3HAYATENbHHI YpPOKail IO KIEeBHIM JelTHKaM
B mpegHpymeM romy, a¢dexr, B ocobeHHOCTE Ha 3epHe,
eme 3aMeTeH.

B Tabn. 49 mpumseneHs pesynbTaTH aHAJIOrAYHEIX OIBI-
TOB ¢ Kaprogdenem. Bee yciaoBmaA ombiTa TOMKASCTBEHHEL ¢ YKa-
3aHAKNMA Bhe. Jlannble MOKA3KBAIOT, YTO CMOJAHON Kiei
CyImecTBeHHO BJIUAET M Ha yposKail Kaprodens. .

Tabaummoma 49

Buausane cMoxgHOro Kiesa Ha ypoxkaili kaproens copra
dnuryp B 1937 r.

Cpennnit Bec | Y pomait
KayOHelt us | Kapro- IIpu
g 0B- 31 -
BapuasTr onnTa ?;{)Efo"cT';ﬂ" q:fepz.B 6a33Ha,
¢ NenAHKM, | cueTe o
KP Hal ra,ig
Konrpons — 6e3 ynobpenns 53.9 135.0 0
Num + KOHgpg . . . . 80.0 200.0 | 46.0
lgoPl% + Rnen,930 e e e . 97.7 2440 78.0

Tab6amma 50
Bamanme cMONAHOrO KjeAa HA ypo:kaii orca W nomupop Uyno pemka

Cpenunit Ypomait

Bec maojyios | CpegHuit ";:30;;?: ;’ IOpu-
BapnaHT§onuTa u 8epHa | BeC INIO- | pepecyere | 03BKA,

¢ NIeNAHKM, | [OB, I Ha 1 ra, %%

Kr I

KorTpoas — 6e3 yno- { . . 21.6 27.5 108.0 0

Gperus oo. . 4.2 — 21.0 0
-t . .| 485 388 | 2430 [1245
N120P120 4- KOHgzo { o 4.85 - 2425 | 150
o .. 67.7 41.0 339.0 |213.4
NiooPrao+ sneitiogs {3 1| 53 = 200 | 380

Opumedanne. Bykso#t «¢x» 0603HaveHO neiicTBue (HOMEUNOPHY), GyKBOK
«I» — pocaeneiicrene (oBec).
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B rabx. 50 comepskaTcA MaHHHE AHAJOTAYHHEIX OIBITOB
¢ mommpopamu B 1937 r. m xapakrepmayercs fociefieiicTBUe
Ha osec B 1938 r. Ornmume OT HMpeNBIAYIAX OUBITOB 3AKJIIIO-
Yaercd TOJbKO B BejiduWHe NeNAHKH: 37ech oHa BaaTa 20 M2,
ITosroprOCTH OmBiTa 4-KpartHas. Copr mommmop Uyno peHKa.
OTH JaHHHE TaK/Ke TOBOPAT O IHONOKATEIHLHOM JelCTBHE
CMOJITHOTO KJed Ha BeNHYHHY U Ka4ecTBO ypOKas HOMHEIOD
M O HOpPOSBIEHWE 3HAYATENHHOrO 3dgexrra mociaeneidcTBUA.

B 1938 r. ombITH ¢ CMOJSAHBIM KjeeM ORJIE HPONOJKEHEI
¢ I[eJbI0 YCTAaHOBUTH JeiicTBHe 03 CMOJAHOrO Kiesa Ha ypo-
mait. OUBITH TPOM3BOJUIACH TaM sKe, uto n B 1937 r., T. e.
Ha ONEITHOM YYaCTKe CEJIbCKOXO3AHCTBEHHOTO HHCTATYTA.
g wmcenepoBanmsa GrI B3AT suMeHb. 1loBTOpHOCTH OmBITA
4-vpatnasa. [lnomane memsukm 40 M2, OmETH TpOBOXHIHCH
A. fl. Kopaneswm. Pesyasrater mpmsefensl B Tabm. 51.
OHE CBHAETENBCTBYIOT O TOM, 4TO HAHGOJBIIEA ypoMai
OBLI TOJIyueH Ipu K036 CMOJSAHOTO Kied, KOTOPYI0 MO3KHO
HasBath Masoil. Ona pasusercs 200 kr ma 1 ra, mwim 0.01%
ot Beca mousw Ha rayomuae 20 cm, miam 0.02% wHa rayOmue
10 cm.

Ta6ampma 51

Binsanwe pasiaduHbIX 703 CMOJAHOTO Kied HA ypoxail sumens

Cpemsit g

u%eﬁggupzic B ﬁ;‘{,‘;’;‘fge IIpuGaska,| S

NOBTOpPHOCTEN Ha 1 ra, I %o 88

C NIENIAHKH, KT g

BapuauT onkira g é

o g o g o g g ]

] S =] S = S ez

= B I B =) ] =)

8 8 8 3 8| 8| o8

Homrpoas — 6e3 ymobpe-

ag . . . .. ... .| 108 10.7 | 270|268 | O 0 |1:1
Komrpons — N7sP7sKys .| 12.8 | 146 | 320 | 385 |18.7(36.411: 1.1
NogP7sKos 4+ Knenm . 133 | 15.8 | 34.3 | 39.5 [23,1]476(1:1.2
N75 75K75-1- KJ'IBH50 .. 141 171 353 | 42.8 |31.8(60.0]1:1.2
N75 75K75 - KJIGHZOO N 14.8 16.0 37.0 | 40.0 370|484 |1:1.1
N75 75K75 + Rﬂeﬂlom . 14.8 191 370 | 478 137.0|76.8|1:1.3
N75 75K75 + Kﬂeﬂzsoo .. 14.2 17.6 35.5 | 44.0 |315|615]1:1.2

OnuTe co cMmodAHEIMU Kieamu B 1938 r. Ownim 3HAuM-
TeJbHO pacmupens. B Ta6a. 52 mpusBomaTca faHHHe IO Hefi-
CTBHIO KJes Ha ypokail apaxmca, moaydesssie B 1938 r.
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Ha Hwpynusckoit ommraoit cragyumu. Ilousa — cymecua-
HHiI yepHoszeM. Hyunbsrypa — apaxme, copr Bamencums. Be-
amavnaa pgenankm 40 w2, IlopTopHOCTH OmBiTA 3-KpaTHasf.
Onmith mposefenn arpoxmmmkoMm I'. A. Uymenko.

Kax BugHo m3 Ta6i. 52, BHeceHHIe CMOJAHOrO Kie B Ma-
JIBIX [03aX CYIMECTBeHHO BJIHAET Ha IMOBHINEHAE YPOKasg

OpexoB apaxmca. '
Tabnumma 52

Bamanue pasnMyHBIX /(03 CMOJAHOTO Kies HA ypomadl apaxmea

Cpenunit IIpu6GaBKa
BEC OPEXOB Vpomait
B apaxuca OpEXOoB
apHaHT OmBEITA i-ro copra B neipecqe're
¢ NeNAHKU Haira,
TARK, ’ ra o

N45P90K90 —I— K.ﬂeﬁ50 2.3 5.75 1.28 28.6
KomTpone — N45P90K90 . 2.02 4.47 0 0
N45P90K90 + Kneﬂloo . 3.6 9.00 2.50 38.5
HOHTpO.ﬂb —_ N45P90K90 . 2.6 6.50 0 0

Ta6anmma 53

Bimsanme cMonAHOrO kieA HA Ypo:Kall oBCAa B IPOM3BOJCTBEHHBIX

ycnoBuAX
Vuer- IpuGaBkxa
HafA Bec 06~ | Ypomait |
BapuaHT onbrra njo- | mei mac- | 38epHa,
mane, | cu, ufra | nO/ra n/ra %o
ra
Ypomaii (cpegHuit) B KO-
X03¢ . . .. . . .| 30.0 — 9.0 0 0
Ron'r};{om, — yno6pennan
e e 0571 5090 20.88 | 11.88 | 132
Hompons—i—xneum .. ..] 05| 5532 2372 | 14.22 | 164

B Tabn. 53 mpuBOmATcA MaHHLE OO BAXAHUIO CMOJA-
HOTO KiesA Ha ypoKaii OBca, HOJyYeHHHE HaMd B KOJIX03e
Hosoe Hockoso Jlymckoro paitona Jlemmarpapckoit 06-
JacTé Ha cirabomopsommcToil cyramHmcTOii mouBe. Pasmep
nenanok 0.5 ra. Yposxail ompefensiica B3BemmBaHmeM 00-
meil MaccH H 3epHa, MONYYeHHHX ¢ YYETHHIX yJaCTKOB KOJ-
x03a. OmmiT mposopmn arpoHoM UeGHKHH.
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Taxkmm 06pasoM, WOJieBHE OMKITH, HPOBeNEHHHIE CO CMO-
IAHKIM KJleeM Ha PasHHX KYJIbTypaX W Ha HECKOABKHAX IIOY-
BaX B TeYeHHE [BYX JeT, IOJHOCTHI0 MOATBEPHAUIA IIOJIOHKH-
TeJIbHOe JefiCTBUe MAJEIX J03 9TOr0 Kies Ha yPOHiall celbCKO-
X03AWCTBEHHHX pacTeHMIl.

B meckompkmX ciopax HeoOXOQWMO CKazaTh O BIAAHAN
KPIIILYMOB Ha ypOMail CelbCKOXO3AHNCTBEHHBHIX DPAaCTEHHH.
Cnenyer ormernTh, 4TO OGCTOATENIBHBIX HAHHHIX IO ITOMY
BOIPOCY B IHTepaType HET, HO IOYTH BCEe ABTOPH OTMEYAIOT
6marompusaTHOe BIUAHME KPUJIMYMOB Ha DPOCT M Pa3BATHE
PacTeHmii: OTCYTCTBHE TOKCHYHOCTH /A JKABOTHHIX H pa-
cTeHmil, 0oJee NPY}KHOEe IMOSIBJEHHWE BCXONOB W IOBHINEHHE
YpPOsKas CelbCKOXO3AMCTBCHHHX KyabTyp. Bce 310 00%BsAC-
HseTcsA yJIyulieHWeM (U3WYeCcKHX YCJIOBHHA B I0YBEe B CBA3H
¢ ocTpyKrypuBaHmeM. Ilpm 3TOoM HalaogacTca OTCyTCTBHE
KODKH, yIyumieMHas adspainus, MOBHIIAETCS BJIArOEMKOCTH
m np. Ho He Bce pacreHms OqmHAKOBO OT3HIBAIOTCSA Ha BHe-
CeHHme KPHJAXYMOB B HmouBy. Takme pacreHusi, Kak KyKypysa,
OBec, pefmc, MODPKOBb, [ajll MNOBHINEHZE YypOKas Iocie
BHeceHUA KpmamyMmoB. Taxme jxe, Kaxk pema, xaprogensb,
cBeKJIa ® Ap., pearmpoBandm 0e3pas3iamdHO Ha KPHIXYMEHI,
He NOBHIIAsg W He yMEHBIDASA ypoKasA OT BHeceHHA HX B
nouBy. Muorue ¢pupmu CIIA m gpyrumx crpaHax BHOYCKAOT
9TH BeI[ecTBa, KaK y)Ke yKas3HBaJjoch, MON Pa3HEIMH HasBa-
Hoavu. [lpmdaeM pexaamMel 0 HAX HeCTPAT caMBIMA 3aMaH-
4@BHIME OfemaHmaMu, Hampmmep 1 ¢yHT mOKcapa (kaHaj-
cKHi KpmamyMm) GyAro OH OKasHBaeT Ha CTPYKTYDPY IOYBHI
rakoe jxe Bamanme, Kak 1000 ¢ysTOB mIOOBIX T'yMyCOBHIX
Bem[ecTB; I'IKOncTad rImAa AKOOH 3a 24 Jaca mpeBpamaeTcs
B IOYBY € MEJIKOKOMKOBAaTO# CTPYKTypO#; OT BHeceHHA
JI0Kcapa yYMeHbIIaeTcs 3p03dsa, OOHOBIAITCA BHOaXaHHHE
TMOYBHL ®W IIp.

OrHOCA MHOroe Ha CYeT pPEKJaMbl, BCe ke HeoOXOXAMO
OTMETHTh, 4TO IMOJY4YeHHE CTPYKTypooOpasyomuax BemecTB
B CIIA mocraBieno mocTaTouno BHCOKO. CTpyKTypooGpa-
3yomae Bemectsa eme poporm (fumpma «Monsanto Che-
mieal C° smmycrmna naradynrosee kKopobxm mo 6.95 mou-
lIapa 3a KOpOOKy), HO TeM He MeHee OHH pacKymaoTcd.

B Coserckom Coiosze cTpyxTypooGpasyiomme BemecTBa
MOTYT HaiiTH IpHMeHeHWe B NEPBYI0 odepenb Ha ciabo-
CTPYKTYPHHX H JIErKO 3aIUIRHIBAIOMEX JePHOBO-ION30JECTHX
I CepO3eMHHIX M0YBAX NPH HCIOJH30BAHHH WX IIOJ BEICOKO-
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IeHHble (OBOIHKE, TeXHMYecKme) Kyabrype. Heobxommmo
YCKODHTh IpOBefeHNe MUPOKHX INPOU3BOACTBEHHHX OMBITOB
Ha 5THX IOYBaX ANA H3yYeHHS arpoTeXHHMYecKO#d sddexTHB-
HOCTA W DSKOHOMUYECKOHl OIEHKH NeACTBHA CTPYKTYpooOpa-
3yIOIMUX BeIEeCTB.

Jlo HemaBHero BpeMeHEH AarpoHOMEYECKHe H IOYBOBEJ-
geckoe OOIeCTBEHHOEe MHeHHWe, [e30pHeHTHPOBAaHHOE OT-
MATAYECKAMEA MOJNOKEHUAMA 00 WCKIIOUYUTENBHO OMOJIOrd-
JeCcKOM IyTH 00pa3soBaHHA BOAONPOYHON MOYBEHHOH CTPYK-
TYpH, BO MHOIUX CIydasgX OTPHUIATEABHO OTHOCHIOCH K ca-
MO Hfee yKpeleHUsA BOXOMPOYHOCTH MOYBEHHOR CTPYKTY DB
OyTeM BHECGHHS B MOYBY HCKYCCTBEHHHX CTPYKTypooGpa-
soBareneit. OgHako B mOciefHZe TOAE HAaMe4aloTCA H3Me-
HeHHsA B3TJAANOB HA WCKYCCTBEHHOE CTPYKTypoobGpasona-
Hme. Axan. Y. B. Tiopur B cBoem mokaamge Ha Bcecowsnom
coBemaHAA MOYBOBeNOB B ampese 1954 r. Brickasaicsa 3a MOA-
HePKKy paboT IO MCKYCCTBCHHOMY CTPYKTYPOOOpa3oBaHHIO.
YxkazaB, YTO HCHOJB30BaHWE MJISA JTHX Kedefl PacTBOPOB
ryMaToOB W3 NPHPONHHEX TOPHOB eme He N0 MPAKTHYECKH
MpHEeMJIEeMHX pe3yJabTaTOB, OH BHICKA3aJx HaAeXAy, 4dTO
B RasnpHelmeM ycmexd@ Moryr GeTh. «Ecim 6B 3710 caydum-
I0Ch, T. €. OWJ HalifleH HKOHOMHAYECKH BHITONHHIA cmocob
ECKYCCTBEHHOTO CTPYKTYypooOpasoBaHWs, 3HAYATENBHO 00-
jiee COBepHIEHHHA, YeM CTPYKTypooGpasoBaHme IOJ BJIHA-
HEeM MHOTOJIeTHHX TpaB, — B Hamlell arpoTeXHHKe IIpO-
m3omen OH KPYHHEIA HepeBOpPOT, IOCHENCTBHEA KOTOPOrO,
BEePOATHO, MOTIH OH OKa3aThCs CPaBHEMBIME C IIEPEBOPOTOM,
BHIBBAHHKIM B cBOe BpemsA B 3amagHoii Espome mumpoxmm
OpuMeHEeHAEM MEHepaJbHHX yH0oGpeHmiiy,

B pemenmax rtoro e copemanma 3anmcano: «CoBemaHnne
cUATAaeT IeJeco00pa3HBIM pa3BATHE HAYYHO-HCCIEROBa-
TeJBCKOH PaboTH MO pa3paboTKe METONOB CO3RAHHA HMCKYC-
CTBEHHOH arpOHOMHYECKH LEHHON CTPYKTYPHI».

IlpmBognMele BhImEe HpEMepH rOBOPAT JIHEMB O Omaro-
TBOPHOM BJIHAHAHA CTPYKTYPOoOOpasyomuX BeIecTB Ha IOY-
BeHHHe MEKpoopraHmamel. CrpyKTypooOpasyoomue Be-
mecTBa, W3MeHAIMEEe QU3nYecKHe cBOiicTBAa HMOYBH, ee BOJ-
HHIi, TenJaOBOi W BO3XYMHHIA PEKHUM, ¢ HOJHEM OCHOBaHHEM
MO;KHO Ha3BaTh GU3MYeCKEME yNOOpeHHAMH, TaK KaK OHHO
BO MHOI'HX cIydaAX He COAep)KaT NUWINE AJIA PacTeHU#d I
MOBHIIEHAE YPOKasag CeJIbCKOXO3AHCTBeHHHX  pacTeHHi
HEeT OyTeM KOMIIEKCHOTO BO3JNeHCTBHA Ha IOYBYy B OTHO-
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HIeHAd YJAydlleHusA (QH3UYeCKOTO peuMa, MOBHILIEHHA
MHEKPOOHOJIOrAYecKOd MReATeJbHOCTA, HAKOIIEHAA JOCTyI-
HHIX NMHATATEJbHHX BeINecTB A pacTeHHH.

W3 patcMoTpeHHEX CTPYKTypooOpasyoIUX BeIecTB
MO0 MPOCTOTE W3rOTOBIEHHUA W OGIIMPHOCTHU JJIA 3TOTO CHIPbe-
BO@ 0a3sl mepBOe MECTO HANO0 OTBECTM TOPHAHOMY KIelo.
ITpomaBosicTBO €ro MOKHO OpraHm3oBaTh Ha 0a3e MeCTHHIX
3amacoB Topda ¥ Ha HEUCTIOJIH3YEMHX OCTaTKaX MPOMBIIIIEH-
HHX Topdopaspaborox. [Ipm mpommImIeHHHX MeTomax Ipo-
U3BOJCTBA TOPPAHOrO Kies ero BO3MOKHO Oy[eT H3roTOB-
JIATH U B BAJE MOPOMIKA MK MEJIKHX I'PAHYJ B CMeCH ¢ CyIep-
¢docpaTom. B coegmHeHEE ¢ TPABOMOJIBHHIME CEBOOOOpPOTAMHU
Ha MOA30JHCTHX IOYBAX TOPPAHON Kieil IO3BOJMT B KOPOT-
KOe BpeMs IepeBeCcTH 9TH HOYBH B3 0eCCTPYKTYPHHIX B CTPYK-
TypHHE.

AGmeTHHOBHE CTPYKTypooOpasyiomupe KiIem IIPH M3IO-
TOBJEHAH KX §3 OTXOJOB COOTBOTCTBYIOIHX IIPOH3BOMACTB
C yCIIeXOM MOTYT OHITH IPUMEHEHH B Pa3MYHHIX YCJIOBHAX
O IOJ pasHBle CeNbCKOX03siicTBeHHBEe KyabType. OHHO B co-
CTOAHAHN 3HAYNTENHHO IOBHINATh HX YPOKAKHOCTE MHasKe
OPHE BEICOKOM YHOGpHTEeAbHOM JoHE, B 0COOCHHOCTH Ha MHOJ-
30JIACTHIX IIOYBAX.

B panpHeiimemM 1m0 Mepe BHIACHEHHSA JKOHOMEYECKOH
[eJecoo6pa3sHOCTE B IPaKTHKe HCKYCCTBEHHOTO CTPYKTYPO-
o6pasoBaHmsa MOryr HaliTm cefe IpUMeHeHme W Jpyrme
OCTPYKTYpHBAIOI{}{e IOYBY BemecTBa, IMPOH3BONCTBO KOTO-
PHX B BTOM clyd4ae FOJKHO OHITH HAJaKeHO.B IPOMHIIIIEH-
HOM Macmrabe.



SARJIIOYEHUE

B mpegmpymmx raaBax ME paccMOTPeNE IOHATHE O HOY-
BEHHO#l CTPYKType, 3aKOHHl CIMIAHWA MOYBEHHHX YaCTHIL,
KpoIleHMe CJAMTHOW IOYBEHHOH MacCH Ha MAaKPOCTPYKTypPHHIE
OTAENbHOCTH, 00pa3oBaHme B HOYBe MHUKPOCTPYKTYDHL, BO3-
HUKHOBEHHE y IOYBEHHHX arperaToB BOMOIPOYHHIX CBOMCTB,
a TaKKe IPHEMHE BOCCTAHOBJIEHHS W HAKOIUIEHHWS IIOYBEHHOR
CTPYKTYPH B MONEBHX YCIOBHAX. B 3aKmoueHme moasefeMm
KpaTKme WUTOTH CKa3aHHOMY.

Ilousennasa MakpocTpyKTypa oOpasyercsi HHa4e, deM
MAKPOCTPYKTYpa, I IYyTH ee PeryIdpPOBAaHHA B IOYBE TOMKE
wuabie. Ecnm mus yayumeHwms MEHKPOCTPYKTYPH BO MHOTHX
cIydasgXx HOCTATOYHO BHECEHUA B MOYBY M3BECTH WM THEICA,
TO [JS PeryjiEpOBaHEsA MOYBEHHOW MAKPOCTPYKTYPH 3TOrO
HEIOCTATOYHO.

Ilyre wayueHumA MOYBEHHOHM CTPYKTYpHI, IPOJIOKEHHEIE
KJIaccHKaMM B IPOINJIOM BeKe, Obuta mponoisxeds B. P. Bans-
AMCOM B yYeHAX O TPABOMOJBHOM CHCTEMEe 3eMIeNeNns M
K. K. TeppoiineM B y4eHHMH O MOYBEHHOM IOrJIOIIAIOMEM
KoMmiexce. 1A cO3JaHEA W YAYYMIEHAA arpOHOMAYECKH
eHHON CTPYKTYpPH Ha GOXBIOEAX HJIOMAgAX OblIa Ipeio-
JKeHa RYJAbTypa MHOrOJNETHHX TpaBocMeceil Ha HOAAX. ITO
MOKA eJUHCTBEHHHH M MPAaBHJIBHHIA OpHeM MPH TOCTATOYHO
BHCOKHAX yPpOKaAX MHOrOJETHHX TPaB.

Bo Bropoit werBepr:m XX B. HAKONHIWCH HAaydHHE Ma-
TepHajdsl, HO3BOJAIIIWE PACMHEPATH IYTH YIYy4iieHAS H0Y-
BeHHO#l cTpyKTypH. Tak, OBIIO yTOuUHEHO mpefcTaBieHHOE
0 CTPYKTYpooOpasyiomeM HeHCTBEE TPaBAHHCTHX PacTEHMI,
B TOM d@clie W ORHOJeTHHX. Paj HcciemoBaTeneil mOKasal,
9TO W ONHOJETHHEe HOJeBHe KYJIbTYDH, XOTA W B MeHBIIEH
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tTemeHW, HO TOKe YJIYdIIalOT HOYBEHHYI CTPYKTYpy. Jlmmsb
O6ecupepriBHag 06paboTKa B YCAOBUAX HapoBaHHA INPHBO-
OUT K DOMHOMY PACHBLICHHIO MOYBH. OTH BHBONH YiKe HAIOT
BO3MOJKHOCTh yJAydllaTh CTPYKTYpPy NIOYBH Ha HOJAX H
KYJAbTYpO#l OJHOJETHHX TpaB, Kak 970 noxkasan T. C. Mans-
IeB, €CIH IO MECTHHIM YCIOBHAM JTH TPaBH JalT O0oiee
BHICOKHE yPOKaml, 9eM MUIOTOJEeTHHE TPAaBOCMECH.

Hamee, Ha OCHOBAaHHE Yy;Ke HAKONUBIIHXCA HCCIEROBa-
HOi mpefcTaBiAeTcs BO3MOKHEM 0Ollee IPaBHIBHO TPaK-
TOBaTh (YU3MYECKYI0 CYI[HOCTH IpoIjecca 00pa3oBaHMA HOY-
BeHHON MHOKDO- B MAaKpOCTPYKTYDH.

Ilousernrle gacTHIH MIX MEKpPOArperatsl W3 HEX, Ipe-
e 4eM 00pa3oBaTh KOMKH, HO/DKHHL CAHOHYTHCA B 00myI0
Maccy. B mouBax CyramHHCTHIX © TIVIHHHACTHX A 3TOTO
WMeTCA Bce HEOOXONWMEE YCIOBHA, TpeOyerca JMHIIb Ha-
JApume HeKOTOPO#M IUIOTHOCTH B OJarompHATHON BIa’KHOCTH.
Ha mouysax mecuaHHX H CyUecuaHbIX HJs OCYIIeCTBIEHUA
IOCTOAHHOI'O0 CIHIaH#A TpeGyercA MNOMOJHUTEILHOE BHE-
CeHEe KIeANEX BEMEeCTB.

Cnpnaysmaecsa B O0my0 Maccy YacTHI IOYBH FKOJKHEL
OvITH pasgpoGiieHH] Ha arperdTsl. OTO HPOUCXONAT HPH Ife-
JOM psAfie ABJIEHWA B HOYBe: MOINEPEMEHHOM BHICYIIWBaHAHN
¥ HaMAYMBAaHWE [OYBH, HEOJHOKDATHOM 3aMepP3aHHMH H OT-
TaWmBaHAM, IO] BIHSAHEEM JCATEIbHOCTH JKHBOTHHIX, Hace-
JAIOMAX MOYBY, IO [eficTBHEM KODHEBHIX CHCTEM DAacTeHHII,
B 0CO0EHHOCTH TPABAHHCTHIX, A IPH BO3NEHCTBHN HAa IMOYBY
mouBooOpabaThBaomux opynuii. B HacTosmee Bpema yixe
MOKa3aHO, 4TO NpH OJarONpUATHOW BIAKHOCTH 3yOOBHIMHA
OPYAMAMA MOKHO KPOIIHATH IOYBY Ha AarpOHOMHYECKH IIeH-
HEle II0 pasMepaM arperaTthl ¢ TOH BOJOIPOYHOCTHIO, KAKOM
obiamaer B ZaHHOe BpeMsa MOYBA.

Bonee tpynuoit saBsaserca 3amaua co3faHHA B IIOYBe
CBOMCTB BOAONPOYHOCTH, KOIfa OHHE B Held OTCYTCTBYIOT.
Ilpm xyabrype MHOrOJeTHAX TPaB KpOIIleHHe HOYBH HAa arpe-
raThl W BO3HMKHOBEHZE B HEX CBOWCTB BOJOIPOYHOCTH IPO-
TeKaeT MOYTH ORHOBpeMeHHO. Pasnaraiomuecs B YCIOBHAX
HeJOCTATKA KHCIAOPOJa KODHEBHIE OCTATKYM RAIOT MaTepHal
JUisi TPOUMTHBAHUA KOMKOB OPraHWYeCKEMH BeIm[ecTBaMH,
NPHAAIMMEAMEA EM BOJOIPOYHOCTH. HO 3TOT mporecc MOMKHO
¥ PacwIeHHTb, €CIH HTO HeoGXOAWMO, W NPOHW3BORHTH pas-
JelbHO BHECEHHMe OPraHMYecKHX BeImecTB, IPHJAOIAX
TOYBe BOXOIPOYHOCTh, M KPOHIeHHWe IOYBH Ha OTAEIBHOCTH.
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7/
B kauecTBe OpraHmYecKHX BemEeCTB, NPAKAIM{UX MTOYBEHHEM
KOMKAM BOJOIOPOYHOCTH, MOKHO WMCIOJB30BATH HABO3, TOPP
I pasi@uyHEE OpraHmYecKHe KOMIOCTH, €CIE CO3[aBaTh
B IOYBE TaKhe YCJIOBOA, MPH KOTOPHX 00pasyioTca Bemie-
cTBa, MOBHINAKI(NE BOJONPOYHOCTH MOYBEHHOH CTPYKTYPHL.
Boawmo:kHO, uTO B HefiageKoM GyaymeM 310 OyaeT JOCTETHYTO.

Ham xakeTcs, 9TO YTBep/KICHHA HEKOTOPHIX MEKPO-
OMOJIOTOB O TOM, YTO YPOKAWHOCTEH CEIHCKOXO3AMCTBEHHEIX
pPacTeHHmH MOBHMIAETCA JWNIbF NPH YCAOBHE pPa3pyUICHHA
BOJIOIPOYHOIl MOYBEHHOM CTPYKTYPH, He COBCEM IPABUJIBHHL
CI0KHOCTh CTPOGHHS OPraHMYCCKOTO BemecTBa B I0YBE
7 MHOrooGpasue ero opM MO3BOJAT HAKOILIATH MUTATENb-
Hble BeM[eCTBA PACTCHHA W NPH COXPAHEHMH KIeSIiAX BOJO-
NpPOYHHX BEIECTB, TAK KaK MOCIe[HHe B OYeHb MaJsoil cre-
meHy MOABEPraloTcaA MUKpPOGHOJOrmIecKoMy pacmany. B ma-
cTOAmEee BPeMA Y)Ke HOKa3aHa MNPUHNUIMAIBLHAS BO3MOMK-
HOCTh BHECEHWA B MOYBY OPTraHmYECKHUX BeIecTB, IPAMO
BH3HBAOIIX B MmouyBe saBjeHusa sopgompouHocrdn. Coepnm-
HEHUEM BHECEHUS CTPYKTYpPOooOpasyoIIuX BEmecTB C YCJIO0-
BEAME GIATOUPHATHON BIAAKHOCTH KPOINEHWS IIOYBH HA ar-
peraTel MOIKHO CTPYKTypooGpa3oBaHHe IOYBH cHeaaTh 6o-
Jlee yUpaBiAeMbBIM IpHEMOM arporexnmkm. Ho mias artoro
BOIIPOCAM HMCKYCCTBEHHOTO CTPYKTYpPOoOOpa3soBaHUA KOIKHO
GHTH OKazaHO (OJibIIe BHAMAHMOSA, 9eM 3TO HEIAJOCh N0 CHX
mop. V3rorosicHue HMCKYCCTBEHHBIX CTPYKTYPOOOpasyommax
BeIECTB MOKET pasBUBAaThCA B ABYX HampasieHmax. Ilo
OyTH H3TOTOBJIEHHA «UHCTHIX» CTPYKTYpoOoGpasyomux Be-
MIECTB W MO NYTH W3TOTOBIEHUA KOMOMHHPOBAHHHX (H3AKO-
XAMHAYECKHAX OPraHO-MOHEPaJbHHX yHoOpeHmil, comeprKa-
IMEX NHIy [JIA PacTeHuii M ONHOBPEMEHHO YIydYINAIOmaX
HOYBEHHYI0 CTPYKTYPY.
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BEHHOM CTPYKTYpH (145). BnusAHwe JMrHPHA Ha BOJONDOYHOCTH
TOYBEeHHHIX arperartoB (147). BanAHge rYMUHOBON KUCJIOTH HAa BOJO-
NPOYHOCTh DOYBEHHHIX arperatos (147). Bananne GUTYMOB Ha
BOJONPOYHOCTh NOYBH (151). O 1c0s1uyecTBe BEIECTB, HPUNAIOMMX
BONIONPOYHOCTE IOYBEHHBIM arveraraM (151). BausHue OeNKO-
BbIX COeIMHEHu! Ha BONONPOYHOCTH MOYBEHHOM CTPYKTYLH (153).
KpuiuyMbl 1 uX BJINAHUE HA BOXOMNPOYHOCTb CTPYKTYpPH (154).
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