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B paGoTe paccMaTpuBaercs MOHATHE O MOYBOOGPA3OBATENbHOM
npolecce H PasJHYHBIX ero acnekTax (MHKPONPOLECCH, YaCTHIxE H
o6mue Makponponeccel). Kpuruuecky M3naralorcsi oCHOBHBIE Meé-
TOAbl MOYBOBENEHUS: CpaBHHTENbHO-TeorpadHuUecKuil, CpaBHUTC Ib-
HO-aHAJMTHYECkHH, CTALUHOHAPHBII U MeTON MOJe.JHPOBaKHA.
YKa3biBaloTCs paMKy NPHMEHEHHS 3TAX METOLOB K H3YUCHHIO MOY-
BOOGPA30BaHHA B OTAEJTLHOCTH M B BHIAC CHCTeMbl MeTonoB. Pop-
MYJHPYeTCs OCHOBHASl 3a71auya TEOPETHYCCKOrO MOYBOBCIAEHHA KaK
nosnanue CyuNoCTH Mpoiecca mousoobpasoBanus. Beomites no-
HATHE O XHUBOH (ba3e MOUBLI. YKa3biBaeTZq Ha HeJOCTATOYHYIO paa3-
paboTKy BOIIPOCOB IIOYBEHHOH MHKPOOHOXHMHH, JeXallleil B OCi0-
BE NO3HaHMA 1104BOOGPA30BaTeNbHOr) NpoLecca.

Kmunra paccunraHa Ha HayyHbIX paGOTHHKOB M CTYIEHTOB-NOY-
BOBEOB, arpoHOMOB, reorpaos, 6HOre0LRHONOIOB.

The conception on soil-forming process and its different as-
pects (microprocesses, particular and general macroprocesscs)
is considered in the work. Principal mathods of soil science are
stated critically. comparative-geographical, comparative-analyti-
cal, stationary and method of modelling. Applicalion ranges of
these methods for the study of soil-formation are indicated
both separately and as system of methods. The main task oi
theoretica!l soi%’ science as the cognition of the cssence of soil-
formation is formulated. New conception on soil living phase is
introduced. Insufficient elaboration of problems of soil micio-
biochemistry is indicated, which is the basis of the cognilion of
soil-forming process.

The present book is destined for scientilic workers and stu-
dents-soil scientists, agronomists, geographers, biogeocoenolo-
gists.



Tlousa npeacrasaser coboit Tpexdasuyio
CHCTEMY, COCTOfILYI0 H3 TBEpAOH, XKHAKOK H
razoo6paston ¢as. ITosnate nouBy — osnava-
€T M03HaThb 3TH TPH a3kl B OTAENBHOCTH M B
HX COBOKYNHOM B3aHMOOTHOUIEHHH, H3YuHB
CTaTHKY M JHHAMHKY 3TOH ‘CHCTEMBI,

K. K. redpoiiy, 1926

..HCCREeNOBaAHHE «2KH3HH» NMOUBHI TOJIbKO Ha-
u{HaeTcs, HO YyXe [o0Jydyeniibie pe3yabTaThl
3aCTaBJfAIOT BbICKa3aTh MOMEJAaHHe, uTOGHI
CKopee 6b1710 MPHCTYIIJIENO K CHCTEMAaTHUECKO-
MY H3yUYCHUIO AHHAMHUKH riaBHefIKX MOYB MO
[NOUBEHHbIM 30HAM U 06JacTaAM, fPUTOM 110 Te-
HETHYECKHM TOPH3OHTAM [104B.

C. A. 3axapos, 1927

BHOKOCHBIC ecTecTBEHHble Tesla — Xapak-
Teplibl An% GHocpepbl. ITO  3aKoHOMEpHBIE
CTPYKTYpPbl, COCTOSIIHE H3 KOCHLIX U KHBDLIX
TeJA OANOBPCMEHHO (HMaMpHUMEp, MOYBHL), NPH-
ueM BCe HX (MIMKOXMMMHMeCKHe cBoOIHCTBA Tpe-
OylOT — HHOTAA 4Ype3BbIYaiHO GOMBWIHX -—
NONpPaBoK, ecjH MpH HX HCCACAOBAHHH le Yu-
TEHO NPOSBJAEHHE HAXONAUIErOCA B HUX JKHBO-
ro BellecTBa.

Besikasi nouBa ecTh XapakTepioe OGHOKOu-
Hoe Tedo. dto sicHo Buaea yxe B. B. Joky-
uaes... [Ipouecc BHIBETPUBAHMA TOPHLIX AOPOX,
ecTh GHOKOCHBIA Nnpouecc, 4To OGLIYHO He yuH-
ThIBAETCH,

B. H. Bepuadcxuii, 1939



BBENEHHE

Bonpoc © MeToaax HCCAeNOBaHHS B TOYBOBeLleHHH He
"HOB — OH BO3HHK BMeCTe ¢ 3apoxJelideM caMol HayKH — eCcTecT-
BeliHO-HayYHOro, NOKYy4aeBCKOTO I03BoBeieHHs. Ha mpoTsaxkeHun
Bcell MCTOPHM Pa3BHTHA Halllejfl HAYKu ee MeTOAHYeCKoe BOOpyKe-
HHe YCJAQXKHAJOCh, 060rallaJoch H ycdlHBajgoch. B pesyabrate
3TOro NOABHJOCH HECKOJbKO TPYNIl METOA0B M B HAcTOsflee BPeMs
npencragisercs LeJecooO0pa3HbIM NOMBITaThCS NMOABECTH HEKOTO-
pble HTOTH B 3TOM HampaBJeHHH H YTOYHATb — KaKHMH XKe HMeHHO
MeTOJaMH pacrnosiaraeT noyBOBeleHHe, B KAKOM OOOTHOIUCHHH OHE
HaxoAaTcss APYT € APYIOM H UTO OHH MOTYT JAath.

BhiGop Meroja HoCJeNOBaHHS BCeTZA TeCHO CBSI3aH C IEJbIO
nocacaHero. o B Hacrosmel pabore Mbl cTaBuM ccbe 3agadeil
paccMoTperh BoONpoc O MeTOAaxX B NMOUYBOBEJEHHH B HanboJee IUK-
pokoM ¥ ofuieM acnekre, T. €. HCXOAS A3 3a4aY TeOPeTHYECKOro
fnouBoBeJeHHsi. Mbl HCXONHM NPH 3TOM H3 NPEAICJAOKEHHS, UTO
HMeHHO Takas INOCTaHOBKAa Bolpoca o6ecneyHBaeT BO3MOXKKOCTb
NpUJAOKEHHA KOHKPEeTHBIX METONOB H X JIIOOOH uacTHOH 3agade.

MOYBA H NMOYBOOGEPA3OBATEJIbHBIE
IMMPOLLECChI

ITpexmeT HcclefOBanHsA B MOYBOBEASHHH — MOYBBI: UX
COCTaB, CBOHCTBA, 06pa3oBaHHe (FEHE3UT), COBPEMEHHAS KKU3HBY»
(T. €. NpoHCXOAAILUKE B HHX B HACTOsILEE BPEeMS MPOLECCH) H HX
reorpadHuecKoe pacnpocTpaneHue.

OcHOBHOj1 Te3lc HOKY4aeBCKOTO NOYBOBENEHHS — MOJOMKEHHE 0
TOM, YTO NMOYBH CYTh CAMOCTOSITEJbHbIE NPUPOAHBIE TeJaa B cocra-
Be MOYB NPHHATO BBIAEAATH TPH «(dasbl» — TBepAyl0 (BKJIOYast
MEPTBhHI€ PACTHTEJbHblE 1 JKHBOTHbE OCTATK4, TYMyC M Apyrue



OpTalHYeCKHC BElUeCTBA), JKHAKYIO (ITOYBEHHBIH pacTBOP) H ra-
3006pasHy10 (MOYBeHHBI Bo3AyXx). OTMeTHM, UTO TEPMHH <(asa»
B IaHHOM CJyuae He BIOJIHe KoppeKTeH. OH mpHMeHsieTcsl He B
TOM CTPOrOM CMbICie, KaK B ¢H3Hueckoli xumuH. ['oBops o <«Pa-
3axX» IOYBBI, HMEIOTCA B BHAY, COOCTBEHHO TOBOpSl, COCTaBHbIe
4acTH MOYBLI, HAXOAAUIHECS B Pa3AHYHOV (H3HUECKOM COCTOSHHH.
Ho mockoabky tepMuH «(asa» B 9TOM [OCIefHEM CMbiC/e CJI0Ba
B TIOYBOBEIEHHH TIPHIKUJICA®, — OTKA3bIBaThCA OT HEro He OynaeMm,
6yneM NOJb30BAaTHCA HM KaK CHHOH:IMOM «COCTABHOH 4aCTH», He
npuderas K KaBbluKam.

Kpome ynoMsHyThiX Tpex ¢as, 610J0OTA4eCKH-MEPTBLIX, B 110Y-
Be CYIIECTBYeT €llle OfHA, ueTBepTad, ¢®asa — (asza »Kupaf.,

JKusoit ¢a3zoit 6yneM Ha3bLBAThb COBOKYMHOCTb BCeX XKHBYLIMX
B MOYBE XKHUBHIX OPraHH3MOB-MHKPOOPra:iHaMoB (6axrtepuM, IpH-
6Bl, aKTHHOMHILETHI, BOZOPOCHAH H T. [.), a TaK¥XKe MeJKHX Hecrnos-
BOHOUHBIX XKMBOTHBIX (NIpocTeiillie, yepBH, HACCKOMbBlE H HX JH-
YHHKH, NaykooGpasHble,” MHOTOHOXKH, WVOJJIIOCKH M T. 4.) DBce
JaHHble OPraHH3Mbl NOJIXKHBI pPacCMaTPH3aTbC KAaK COCTaBHAA
YacTh MOYBHI, JTO COOTBETCTBYET IIPEACTABJEBHIO O MOYBe KaK O
«MHHepa/bHO-opranmyeckofi cucreme» (B. B. IlokyuaeB) wuau
«6uoxkocnom Tene» (Bepnapokmit, 1939), npuueM «xusasi ¢asza»
eCTb JKMBOE BellleCTBO, BXOAsLee B COCTAB 3T0TO TeNa

JKuBasi ¢asa, KOHeuHO, CYLIETBEHHO OT/IMYaeTcd OT NepBHX
Tpex ¢a3. Kaxablil u3 BXOMALIUX B COCTAB UETBEPTOH (Pasbl XKH-
BbIX HHAMBHIYYMOB CaM INPEACTaBASECT COO0M CIOMHYIO CHCTEMY,
B COCTaB KOTOPOH BXOAAT W TBepAble BellecTBa (HampHMEp, pakKo-
BHHKH MOJLTIOCKOB HWJIH XHTHHOBbIe NOKPOBBI HACEKOMBIX), H XHJ-
KHe, IPUYCM TOC/AENHHe NPeJCTaBleHbl N0 NPEeHMYLIecTsY BellecT-
BaMH KOJIOMIHOK TNpHPOAL, 06PasyloUldMH BHYTDEHHEe COAep-
JKaHHe XXHBBIX KJIETOK.

l'azoo6pasHas ¢asa TakxKe MpeICTaBileHa B JKHBHIX OpTawk3-
Max B HX JbiXaTeJbHbIX H HHBIX OpTaHaXx, NpHYeM ee KHUBOH cocTaB
€CTECTBEHHO OIJHYAeTcs OT COCTaBa OKPYhaloWEro NnoYBEHHOTO

BO31yXa.
Ipn BhimeneHnH 0co6ol KHBOH dashl B COCTaBE NMOYBLI BO3HH-
KaloT IBa BOMPOCA — BO-NEPBLIX, CAEIYeT AH OTHOCHTb K 3TOH

(hase NO3BOHOYHLIX JKHBOTHBIX, TMOCTOSIHHO OGHTAIOIIMX B NOYBE
(MBlUIEBHHBIE TPHI3YHBI, KPOTH, CYCIHKH M OP,) M BO-BTOPbIX,
cleyeT JH OTHOCHTb K Heil KOPHH BLICUINX DacTeHMi?

Ha mepBBIfi B3 3THX BONPOCOB CJelyeT AaTh, G€3yCNOBHO, 110-
JIOXHUTeNbHBIA 0TBeT. Bce 3TH poiomive 110330NH0UNBIE XKHBOTIHbIS
MeXaHHYeCKH MepeMellaloT B NPOLecce KIBICACIHTCAbHOCTH 3Ha-
YMTeJbHble Macchl TIOYB Ha IVIyGHHY, HeDOAKO [IPCSbLILAIouLYo 1 M.
IMepementenne MOUBEHHBIX MAacC M3 O/IHiX TOPH3OHTOB NOYBHI B
JApyT#e He MOXKeT He BJIHATb Ha XOA NMO4BOOGDPA30BATEAbHOIO PO~
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necca. OcobGeHHO SIPKO TakOe BIMAHHE BhIpaXkaeTcs TOTAA, KOTAa
B BEpPXHHE FOPH3OHTHI MOYBH, OeckapOoHATHHE H OeccolieBhle, T0-
CTyNnaeT MOYBeHHAs Macca M8 HHXKHHX KapGOHATHBIX U 38COJICHHBIX
ropu3onToB. JesSTeNbHOCTh XKHBOTHBIX B JadHOM ciydae TPOTH-
BoJeiicTByeT npoueccy paccojenus moussl. [lomoGunle  siBjeHus
M3y4aJuch JABHO. 3a MOCNEAHHE Toibl O"HH ObLIH OGCTOATEIBHT
ocsemlenbl B paGorax bBb. JI. AGaryposa, B. A. essTvix u
I. B. 3y6xosoir (1969), K. C. Xozawmeso#i u JI. T, Juuecmana
(1961) u np. OnHako AeATENbHOCTb TeX e XUBOTHBIX BO MHOTHX
CAy4asix MOXer MMCTb ¥ obpatnuii apdexr. [To xoxam Hop 3rux
JKMBOTHBIX YCTPeMJISIIOTCA BeCHOH Tasble BOXHI, BHI3bIBas MyGoKoe
npoMauMBaHue M BhlllejgauuBasMe cojcil. Takum obpasoM, B He-
JOM I€ATeJbHOCTb KHBOTHBIX BbI3bIBA2T CJI0XKHYI0 COBOKYMHOCTD
iBJeHHI nepepacnpeXe/CHHSI OCHOBHOH Macchl TMOYBBI H BOJIHO-
pacTBopHMbIX coennHeHH#, [ToaToMy poloumIMX rPHISYHOB M APyTHX
FIO3BOHOMHBIX >KUBOTHBIX, IOCTOSIHHO JKUBYIIMX B TIOYBe, 6e3yc.10B-
HO, cellyeT BKJIOUNTb B COCTaB >KHBOH (Pa3bl MOUBHI, KaK ObI 3TO
HY NOKa3aJ0Ch CTPAHHBIM C HEPBOTO B3T/ffa B CHJIY HX OTHOCH-
TeJbHO «HEPaBHOMEPHOTO COIepKaHHSA» B nouBe, Bropouem, kamy-
mascs HepaBHOMEPHOCTb COAEPKAHUA B 3HAUHTENbHOM Mepe
yVCHbLIAETCS, €CAH YYecTb, YTO 3TH JKUBOTHBIE OXBATHIBAIOf
Hopamu GoJiblive IIIOMIAA# M GoJbluue J6BbEeMB! NOUBH, MO KOTO--
pbiM, COGCTBEHHO TOBOPS, H CJAeAYeT CYIHTH C «KOHUEHTPALHH»
B NOYBE 5THX OPraHH3MOB.

KopHy Ke BLICIIMX pacTeHHH He CI24yeT OTHOCHTb K KHbO
(dase. Kopnn — opranbl BHCIIMX pacTeiddd, T. €. GHOJOFHYECKHX
HHAWBHAYYMOB, OOHTAIOMIUX YACTHYHO B DOYBE, YACTHYIIO B HUX-
HHX cnosx arMmocdepnl. Ilpun atoM uMm2iHo arMocdepa ocThb T2
cpena, Koropas obecrneyHBaeT BO3MOXKHOCTb OCYLIECTBJIEHHSI pac-
TCHHAMH HX CaMOM BaXXHOH M cavioil XapakTepHoN GyHKUMH —
¢dorocuntesa. ITockoabKy 39Tu pacTedds B HEIOM He SBJAIOTCH
COCTABHOH 4YacTbiO MOYBHI, TIOCTOJIbKY He MOTYT ObITh  YacTbiO-
NIOYBBI U HX OTHEJbHble OPraHbl — KODHH, XOTSl OHH W HaXOAAT-
csl B NIOUBEHHOM cJioe.

OranunTenpHble 4ePThl NOYBH Kax ueruipexdasnoil cucTeMbl —-
no Oonblicii YaCTH BLICOKAs 1HMCNEPCHOCTb, a CJ€I0BATENbHO, U
BbICOKAs yleJbHAs MOBEPXHOCTb TBEPAOH H XuBO# ¢as. DT yep-
Thl 00YC/JIOBJIHBAIOT TeCHOE B3aHMONPOHHKIOBEHNHE, @ CAefloBaTe/b-
HO, ¥ aKTHBHOE B3aHMOJeficTBHe BCeX ueThipex das.

Mexay mouBoft ¥ APYTMMH NPHPOIHBLIMH TeaaMu (aTMocdepa.
TPYHT ¥ HaA3CMHble XKUBble OPraHH3MLl — PaCTHTEJNbHBIE W KH-
BOTilbie) NPOHUCXOAHT B3aMMHBII OGMeH PA3JIHMHBIMH BellleCTEaMh
1 sneprueil. OH coBeplllaeTcss B TPaBATAUHOHHOM moje  3eMJH,
CO3/1AI01IeM TEHAEHUHIO X NMPEeHMYIIeCTBEHHO HHCXOAALIEMY Mepe-
JBHXeHHIO BelllecTB, B 3TOM o0MeHe yYacTByeT TaKKe JIYUHCTaR

9



sxeprus Cosnnlla, KOTOpas, MOCTyNasi Ha MOBEPXHOCTh (I0YBHI,
npeBpamiaercsa B gpyrue ¢opMbl sHepran. Hacthb ee, nmpespaulasncs
B TEIVIOBYIO, PacxXOfyeTcsl Ha Harpesadde NOYRHL H Ha MCHapeiine
NOuBEHHON BJArlH’ Kak (HU3HYECKoe, H2MOCPESACTBEHHO H3 NOYBHL.
‘Tak M TpaHcnHpauHoHHoe. B mociemHeM ciayuae ucnaperie npo-
HCXOJHT C MOBEPXHOCTH JIHCTbeB pacTeiluil H PHI3bIBAET AECYKUHIO
BJIATH H3 Pa3/iMyHbIX YacTell MOYB2HHOM TOJIUM. B o6oux cayyanx
yccylienne NoyBbl BeyeT 3a co0oii yBeJIHUeHHe ee COPOIHOHHOM
(MOBEPXHOCTHOM) IHEPTHH.

Takum o6pasoM 34ech TPOMCXOAHT TpaHcpOpMaUHd pajHalH-
OHHO1 HeprHH CHavaJla B TeNJOBYIO, a 3aTeM B NOBEPXHOCTHYIO.
Tak Kak crenenb HCCYIIEHHS, KAK NMPaBHJO, YMEHbUIAETCA CBEPXY
BHH3, B NOYBE CO3ZaeTCsd, HAaNpaBJEHHbIH BHH3 TPaJUCHT BCACHl-
BAOILEro JaBjelHsa, NPOTHBONOJOKHBIH 10 HaNpABJEHHIO Tpaju-
€HTY CHJIbl TSXKECTH W 06YCJ/IOBAHBAIOIINA BOCXOAsIIee l1epeBH-
2KeHHe NMOYBCHHOTO pacTBopa.

Crnenosareabio, ayuuctas sHepras CosHua TOPMOSHT 3JIOBH-
ajpHble npouecchl. B 3aBHCUMOCTH OT PH3UKO-reorpa@uueckux
YCJAO0BHH, I1aBHBIM 00pa3oM OT KOAHY2CTBa aTMOCPEpHbLIX 0CaIKOB
H PJIMSIHHA Ha HX Nepepacnpenciielde peabeda, B pesyabrarte 3ToH
aHTHHOBHA TbIILIA POJK JYUHCTOH IHSPTHM MOTYT  BO3NMKIYTD
pas.nuHble THMbI BOJZHOTO PCKUMA NIOYB, a CJAELOBATENbHO H pa3-
JHUlioe CTPOeHHe, B NMEPBYIO Oouepefb, COJTeBBIX (B ITHPOKOM CMBIC-
Je 3Toro cJI0Ba) Nnpou.ieil noys,

Ecan Beanuunna ucnapsieMocTd (3aBHCHT OT BeJIHYHMHBI paaMa-
UHOHHOTO 6aJianica) MeHbllle KOJHYECTBA BJArH, MOCTYMAIOULETO B
No4YBy, TO CC3JaeTcsl BOAHbINA pexXHv npoMblpHoro thna. C yBe-
JHUYCHHEM HCHAPAEMOCTH M YMCHbUISHHZV KOJHUECTBA 0Calh0B
CKPO3liOe NpoMavyHBanue Je1aeTcs cHayaja He CXKeroIHbIM, K

*C0314aeTCA BOIHBIA PCXKHUM NMepHOgHYecKH MpoMbiBHOrO tvna. Ilpu
NaJjbHeAIIeM HM3MeHCHHH KJIUMAaTHUYECKHX YCJAOBHH B TOM Xe Ha-
NpaBJeHHH CKBO3HOEC NMPOMAYUBAHUE TIOUICHHO-TPYHTOBOH TOJILH
nNpexkpamiaercs MOJHOCTbIO M YCTAH3BJAJABAETCA  HENPOMbIBiIOH -
BOAHDBI pexnM. BeaeacrBue 3TOro B mou3eHHO-TPYHTOBOH TOJIie
BO3HHKAeT BOCXOAsilllee ABHIXKeHHe BJard OT 3e€pKala TPYHTOBHX
BO1 (CCJAH 3TOMY He NPENnATCTBYIOT JHTO.JONHUECKHE OCOGEHHOCTH
CTPOeHHUs TPYHTA). YKasaHHbI BOCXOATIUHNA NOTOK BJATH CAYXKHT
APHYHHOR HAKONIeHHS cOMeH HAa HHUXKiled TPaHHIE TNOYBEHHOTO
npopuas MoOUHOCTE MOCNERHET0 B 3TOM CJAy4ae OTNpeAeasAcTCst
MaKkcHMaJ/bHoOM TI.1yGHMHOH CEe30HHOTO TNPOMALUBAHUA 1OYBH, C
KOTOPOH 0ObLIYIIO COBUAAAET H MaKCHMaJjbHas TJyGHHA HPOHUK-
uosenus xopuel. Ha sro#i crammu mmearcs, coberseHio rosops,
-COYeTaHHe IBYX MPOTHBOIONOMKHBIX MPOUSCCOB: OTPaHHYEHHO-IAI0-
BHAJIBHOTO B I10YBEHHOH TOJILIE H OTPAaHHYEHHOrO COJe-aKKyMYyJIsi-
THBHOIO B TO.le FPYHTA,
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TIpn n3MeHeHuH (B MPOCTPAHCTBE WM BO BPEMEHM) KJIAUMATH-
eCKHX YCJIOBHI B CTOPOHY JaJjbHeHIIero yBelHYeHHs Hcnapse-
MOCTH H YMeHBbIUEHHs KOJIHUeCTBA BJard, NMOCTyllalolled B MOYBY,
ray6HHa NpoMauMBaHHA, a CJACAOBATENbHO, U MOIUHOCTL 3IJIOBH-
aabHOM TOJILIH, YMEHbIUAEeTCA, U TOPH3OHT AKKYMYJSLUH conelt
NpHGAHKAETCA K NOBEPXHOCTH NOYBLL. B xpaijilieM caydae 3/10BH-
aabHBII mpouecc BOOGLLE 3aTyXaeT M Md'IMHAETCH IIPOTPECCHBHOE
HaKOTJIeHHe COJ1eBOM KOPKH Ha JIHeBHOH oBepXHOCTH. [Tousoo6-
pa3oBaHHe Ha 3TOM Moc.efHeli CTaIHH 3acCOJIEHHS IO CYTH Hcye3a-
€T, H npolecc npro6peraer PU3HKO-TEOJNOTHYECKHH XapaKTep.

PaccvoTpennblii TOAbKO YTO AHTHIMIOBHAMBHBIA 3(dexT ba-
JIHAUHOHHOH dHEPTHU OCYHICCTBASETCS [10IHOCTBIO B CaMOH IOYBe.
Jpyroe mposiBaeHHe TOTO Ke 3(PPpexTa — NOTOK MHHEPAJNBHHIX
{«30bHBIX») BelIeCTB M a30Ta, OCYILSSTBIAeMblH BHICIIMMU pac-
TenuaMu. OH 3ak.1l04aercs, KaK H3B2CTd4O, B TOM, UTO BbICLIME
pacTenHsi u3BJAeKAIOT KOPHAMH Pa3aHIHble MHliepaJbHble BCLUECT-
Ba H COCIHHEHHS a30Ta U3 PAa3HbIX DNOPHU3OHTOB NOYBHI, ¢ Pasliblx
rayoun. Beuwecrsa, nocTynMBluMe U3 NOYBol B KOPHH, B AaJbICH-
Liem nmepeMellaioTCA B HAJA3CVIHBIE opraisl pacTcHufl. 310 mepe-
FHhelile TIPOHCXOIUT B COCTaBe PacTBOPOB, BOCXOIAAWIAsA MHUTpa-
UKus KOTOPBIX CBSI3aHA ¢ TPAHCHIHpAlMel pacTeHHl, a cieicBaredb-
10, TOXKe ¢ yuacTHeM pagHaluoHHON vieprun. Hagsemubie opraus
pacreHuii, oTMHpast, MOCTYNAIOT Ha NOBEPXHOCTb NOYBLI U B Ca-
Mble NOBEPXHOCTHbIC ee CJIOH, Te H 3aKaHuuBaeTcs TaKHM o0pa3oM
OUOJIOTHUECKHH [MOTOK 30JbHbIX BelleCTB M COeJAWHEeHHH#  a30Ta,
Hayunawoluica B Gojee HIH MeHee IyGOKHX caosix mousn. Cre-
AOBaTEIbHO, H 3TOT MOTOK HMeeT BOCXomsilee (aHTUI/IIOBHAJbBHOE)
HanpaB/JeHHe U HPOUCXONLHUT IPH YUaCTHH PagHALMONION DIIEPTHH.
XHUMHUECKHI XKe COCTaB 3TOTO MOTOKA B 3-1aYHTEJAbHON Mepe 3aBH-
CUT OT U30HpaTeILHON CHOCOOHOCTH, T. €. OT GHOJIOTHYECKHX OCO-
Gennocrelt pactenuil, o6pa3yiolHX pacTuTebliblit mokpos. OaHaxo
OH BCeria ObiBaeT O0OTAllEeH OCHOBANUIMA,

M3 ckaszaHHOrO BBHITEKAET, UTO Beldyllee M0.10/KeHHe GHOJOTH-
4eckoro ¢akTOpa B NMOYBOOODPa30BAHHH ONpeac/sieTcsl TeM, 4TO
BLICLIME pPAacTeHHWs] 4Yepe3 CBOH onaj ACJAal0T BO3MOXKHBIM BOBJe-
yeHHe B NpoOlleCC I[OYBOOOPA30BAHUS PAZUAUUOHHOM  SHE[THH
Connua, rpauchopMupys ee B npouecce PorocHHTe3a B 3HEPIHIO
xuMnueckyio, OIHOBpeMEHHO BBHICILIHE PAacTeHHUs, TOXe uepe3 CBOf
oMail, BbI3LIBAIOT NPH YYACTHH PaJHALHOHHON 3HepruH, TpaHcgop-
VHPOBAHHOH B TeMIOBYIO, COPOLUHOIHYI0 U KanHANAPHYIO, BOCXO-
Asililee ABHXKEHHE MHHEpa/bliblX BEILIECTB M COeJHHEeHHH a3oTa U3
rJyGOKHX CJOeB NOYBLl Ha ee MOBEPXHOCTb, ONpee/ss NPH 3TOM
¥ coctaB 3Toro noroka. CaMo e BX/IiOYeHHe TPaHCPOPMHpPOBaH-
HOM paanauMoONNON 3HEPrHM B Npouecc noyscobOpa3oBaHHA obec-
NeyHBaeTcs APYroH rpymnof KHBbIX OPraiu3MoB, COCTABIAIOMKX
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XHBYIO (ha3y MOUBLI U OCYIIECTBJASIOMMX Pa3nioXKeHHe PaCTHTENb-
HOro omana.

JKuBasi pasa nousbl B mpolLecce pasaokKeHHss OCTATKOB BHICILIHX
pacTeHuil ¥ NMpeBpallleHHs MPOAYKTOB 3TOTO pacnajga co3faer pAl
'OPTaHHYECKHX KHCJIOT, KOTOphie, NO-BHAIMOMY, UIpPaiOT CyLiecT-
BEHHYIO POJb MPH Pa3pylieHHH (BbIBENDHBAHHH) KaK NePBHYHbIX,
TaK M BTOPHYHLIX MHHCPAJOB H B MOOAIH3aUHH NPOAYKTOB 3TOTO
paspyluenusi, B pesyabraTe deaTenbHOITIH XKHBOi (hasbl o6pasy-
IOTCS M TaKHe BaiKHble B KPYDOBOPOTE 330Ta ReleCTBa, KaK HOHLI
aMMOHUUs, a30TUCTON M a30THOH KHCJAOT, BOCCTaHOBJEHHE COeIH-
HeHHl »Keje3a M vaprasiua, ¢puKcauusi MOJIeKY.IspHOTO a30Ta,
0CcBOGOKAeHHE 30.1bHBIX 3/eMEeHTOB, ax)IUBUINXCA B COCTaBe OC-
TaTKOB BbICIUHX pPAacTeHHil, ¥ nepeBo] UX B GOPMBI, JOCTYNHbIE 15
3THX NocaeJHuX, o6pa3oBaHie MHKODPH3BI M T. 1.

BMecte ¢ teM H3HenesATeblOCTh KHBOH ¢asbl, B cOUeTaHHH
€ HEKOTOpPbIMH (PH3HKO-XHMHUECKHMHM peaKIHAMH, CO3RaeT ry-
Myc — Oojee HJIH VieHee LJINTEJbHO-yCTOHUHRYIO OPraHHYechyYIo
COCTaBHYIO 4aCThb NOUYBLI, B KOTOPOH aKKyvyJupyeTca pagHauHoH-
nas sHeprus, TpancGopMUpOBaNHAs B 3HEPrHI0 XMMHUECKYIO.

OG6GMeHn BellueCTBOM M 3JHeprieil MexAay MOuBOH, ¢ OAHON CTO-
POHBI, H JAPYFHMH NPHPOZHBIMH TeaaMd (IPyHT, aTMocepa w
KHBOe BELICCTBO) — C APYTOii, MOCTyIMIeHHe PafHaunOHHOH 3liep-
THH, JKI3HeesTeIbHOCTb KHBOH (asbl 1OYBH H BJAHUSHLC PaBUTA-
IHOHHOTO NoJs 3eMAH — BOT BaX{HeliLIHE TPHUHHB IPeBPaILEHAA
U NepeABHKEHHS BellleCTB H 3HEPTHH B IOUBE, T. €, BCE ONiH ABJSA-
I0TCA NPHYHHOM BO3HHKHOBENHsl pa3:1006pa3HLIX 1O CBOEH Mp:po-
e, cBOeMy XapakTepy, H CBOeMY COI2pKAHHIO H CYLLHOCTH
B3aMMOCBSI3aHHBIX NOYBEHHBIX npoue:co8. Bcio coOBOKy f-
HOCTb MNOCJeJlHHX B o6lLleM Xole CTaHOBJe-
HHA, HCTOPHYECKOTO PAa3BUTHA U COBPEMEHHOTO
cymecTBOBAaHHSA («KH3HH®) NMOUYBB MHB HAa3biBa-
€M nMoyBoO6pa30BaTENbHBM NPOLECCOM, HJAH Te-
HE3HCOM MOYBHl, a MPOLYKT HUX — HOUBOIL

[TosHanue BHYTPEHHOTrOo cyuecTBa («MeXxa-
HH3Ma») 3TOTO0 mpouecca yu ecTb rJdaBHasg Hayu-
Has 3ajava reHeTHYeCKOro MOYBOBegEeHHS.

MosToMy HccienoBaHue TIOUBBI NPUPOZHOTO Tejda AOWKHO
3aKJ104aThCsl B M3yYeHHH ee CBONCTB M C¢OCTaBa, npolecca ee 00-
pasoBanus (CTaHOBJEHHS H Pas3BHTHSI) M €€ COBPEMEHHON «XKil3-
HU», T. €. [IOCTOAHHO COBEPIUAIOMINXCS B Hell PA3JHYHBIX MPOCTCH-
IWHX (QH3AYECKHX, XHMHYECKHX M GHOJOTHYeCKHX (B caMOM
WHPOKOM CMBIC/e 3THX TePMHHOB) SBJEHHH H NpPOLECCOB B MX
COBOKYNIHOM B3aHWMOAEHCTBHH, a TakKe B YCTAHORJIEHHH reorpa-
@nqecl;coro pacnpene/ieHHsi MOYB Ha 3eMJle H ero 3aKOHOMCp-
mocred.
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YKa3anHble npocTeiiliie MPOUECSH MO HX XapaKkTepy  MOTYT
ObiTb NOAPA3JeSeHbl Ha TPH IPYNIIbL: 4) npoLecchl 0GMeHa BelecT-
BaMH H 3Hepryied MeXXAy MOYBOH M APYTHMH NPHPOAHBIMH TedaM4
(npouecchl NOCTYI.IEHHS B NMOYBY M BblHOCA U3 Hee), G) mpoieccH
LpeBpalleHHsl BellecTB M 3HEPrHH, NMPOUCXOASUIMe B CaMOM MO~
BEHHOM TeJle ¥ B) MPOLEOCH fepexBdKa:lisl BelleCTB H 3HEPTHH B
NOUBEHHOM TeJTe,

K nepBoi#i u3 3THX IPyNO OTHOCATCS CJEeAYIOlUHE MpOLEeccHhl®
1) muorocropoHuu#t 0OMeH razaMu B ciucreMe armocdepa - mod.
Ba — pacreHne (KOPHH) — TPYHT; 2) TakKoi e MHOTOCTOPOHHHI,
B TOil Xe cHcTeMe, oGMeH BJaaroll  (KHOKOH H nmapooOpasHoit);
3) oOven KOPOTKO- W A/JHHHOBOJHOBOW pajgHaudei B  CHCTeMe
COJIHLE — NOYBa — aTMocdepa — KOCMIAYSCKOe MPOCTPAHCTBO,
4) MHOroCTOPOHHHE OGMEH TEMJIOBOH JHCpPrHelt B CHCTCME aTMOC-
depa — nouBa — rPYHT; 5) ABYycTOPO'1HAN OGMeH 301bibIMH  Be-
L{eCTBAMH U a30TOM B CHCTEMe NOYBA — BHICLIAN PACTHTCAbHOCTD;
6) GesoOMeHHO® OZHOCTOPOHHEEe MOCTYIVIeHHEC B MOUBY Oprany-
YeCcKOI'o BELECTBAa, CUHTE3UPOBAHHOIO BBICIUKMH PACTeHUAMM, He-
cyllero B cefe XHMHYECKYIO IHEPTHIO, A3AI0IEYIOCH TPaHCPOPMH-
. poBannoil ayuncrofi sueprueir Coanua.

Ko BTopo#i rpynne oTHOCATCA TakHe sBJelus, Kak: 1) Gecuuc-
Jedlibie, pa3nooGpasHble peakiHH pasJoKeHHs  OpraHHYecKux
coeNHHeHHH, BXOASLHX B COCTaB PAcTiTJIbHCFO onaza; 2) cToab
Ke MHOIooOpasHble siBJAEHHS MHKPOGHOro CHHTE3a M MHUKpPOOHOTO
pasjoxeHus, o6pa30BaHUA W PAa3TOKSIUNS OpTAHO-VHIEPaNbiblX
COeAHHeHHH pa3HOi NPUPOAB (KOMMJAeKC:sle 3G/ U Tedlil, Xenarh,
Opranw4yeckHe COMH MEeTa/VTHYeCKUX KaTHOHOB H T. X.); 3) sABJe-
HHA HOBOOOPAa30BaHHA H pacnalga Pas/IuyiblX OPraHUYecKHX KHUC-
JOT M MX codiefi; 4) aMMOHM(pHKAUHA, HATPpUDUKALUUSA U NEHHUTPH-
dukaunsa; 5) ABNeHUs OKUCJIEHHsS M BOCCTAHOBJIEHHS, B 0COGEHNIOC-
TH COeJHHEHHH >Keje3a M Maprauua; 6) orae/bHble peakUHH, U3
KOTOPbIX CJNAaraloTcsl fABJEHHA pa3joXenHss M NpeBpalieHus
NepBIUNbLIX M BTODWYHBIX MUWHEpaJOB M CHHTE3a BTOPHYHLIX;
7) saMmep3aHue M OTTaHBaHHEe ITOYBEHHOH BJAaru; 8) sBicHUA ee
BHYTPHIIOYBEHHBIX HCIIAPEHHA M KOHIEeHCAiUH M AP.

W Tperps rpynna: 1) mepeasu)keHde BO3AYXa BHYTPH MOYBHI
104 BJAHSHHEM H3MeHeHHHl aTMoc(epHOro naBjieHHs U TeMIepa-
Typot, 2) nuopdy3noe nepeiBUKeHHe Ia30B B NMOYBEHHOM BO3IYXE;
3) nuepeaBHKEHHE KHUIKOH BIArM NOJ BAMAHLEM CHJBl TSAKECTH,
KanuIIpHBX, COPOGLHMOHHBIX ¥ OCMOTHISCKHX CHJI; 4) meperBHIKeE-
lille BOASHOTO Napa Noj BAHAHHEM TPaIHeHTa €ro NaBJeHHS,
00YCJIOBJAEHHOTO TeMIepaTypHhIM TPajg4eHTOM HJIH TPaZHeHTOM
COpOILIONHBIX cua (MpH BAAXHOCTH HHXKe B3); 5) nepeasmxkernuc
MOYBEHON MacChl XKHBOTHLIMU-3@MJISPOSIMi H KPHOTYpPOAUHOHHBI~
MH ABNCHHAMH.
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Bce 3TH sBAEHHMS H npolecchl Leaecoo0pz3Ho 6bl10 66 Ha-
3BaThb J1eMCHTAPHBIMH MOYBOOGPa30BaTeJbHbIMK mpoueccaMu. Ho
stor tepmun H. I1. TepacumosbriM u M. A. Tnasosckoit  (1960)
Bbi1 HCITONb30BaH 1/l HAHMEHOBaHUA [POLEeCCOB APYTOTO MOPsI-
Ka, OoJiee CJIOXKHBIX, O KOTOPHIX mofifeT peub paibuie. [Toatomy,
BO H36e)KaHHe NYTAaHHILI, MBI MPEeAJaraeM Ha3BaHHLM 1 p O-
CTEeHIIHM ABJAEeHUAM, pPeakKUHAM M mpoueccam
HJaTb yCJlOBHOe Has3BaHHe NouBoOOpasoBaTedb-
HHX MHUKPONPOIECCOB.

XapakTepuasi yepta MMOYBOOOPA30BAHIA — €FO IMKJIHUYNOCTb.
Ona noauvHeHa, ¢ OAHOH CTOPOHBI, CYWIeCT3VIOUWIEMY B NpHpOAe
TPOHHOMY (CyTOYHOMY, TOAHYHOMY H MiIOTOJICTHCMY) PHTMY B NO-
CTYNJieHHH Ha TOBEPXHOCTb NMOMBBI PaXHALUOKNON 3HEPTHH, CBA-
3aHHOMY C BpalleHHeM 3eMJIH OKOJIO CBOeH OCH, ¢ ee o6palleHdeM
Bokpyr CosHua, ¢ MHOTOJETHHMH KoJeGaHusIMH akTHBHOCTH CoOJIH-
ua, a ¢ APYrodl CTOpoHbl, — OHOJOTHYECKOMY PHTMY Pa3BHTHA
pacTeHHi.

LI pkInYHOCTh MOUBOOGPA30BaHHS BhIDAXKAETCS B BO3HHKHOBE-
HHUH H B3aUMHOI CMeHe ¢J1aralolux ero MHKPOMNpPOLeccOB MPOTHBO-
MOJIOXKHOTO XapakTepa H HampasieHus. IlpumepaMu Taxkoi cMeHbi
ABASIOTCS: HarpeBaHHe — OXJaXKJe:iue NOUBL!, ee YBJAaxKHEHHe H
HCCYIIeHHe, pPeaklUMH pasyioXenHs OPrAHHYECKHX BeLleCTB H HX
CHHTe3a, HUTpHWKAUUs H ACHATPH(PHKAUMA, OKHCICHHE H BOC-
CTAHOBJEHHEe pa3THUYHBIX COeJAMHeHWH, peakuuu, OOGyCIOBIHBAIO-
IIHe pacnaj BTOPHYHBIX MHHEPaloB H HX HOBOCOGpa3soBaHHe H 1. A.
BwmecTe ¢ TeMm, 0anako, B NOYBE CYLIECTBYIOT NPOLECCHI, HAYILHE
NOCTOSINHO B OJHOM HAaMpaBJeHUH, XOTS M ¢ NepeMeHHOH CKO-
poctbio. TakoB, nanpumep, pacnajg NepBHYHBIX MHHEPAJOB.

IukauusocTs MOYBOOOPA3OBAHNA XAaPAKTEePH3YeTCH TeM, 4TO
LUKJIL Pa3HOH TPOAOJIKHUTEJNbHOCTH M Pa3HON CTeNeHH BBHIPAaMeH-
HOCTH HajaraloTcss APyr Ha japyra. 3 GoJbUIHHCTBe CJAy4yaes jla-
n6oJjiee pe3KO BhIpaxKeH TMOAHMMHBINA I[HKJ, TaK KaK HMEHHO eMYy
CBOHCTBCHHa HaubosblIas aMAJIUTYAA W3MeHeHHHN yci10BUi (B oco-
6eHHOCTH PAJHAlMOHHBIX M TETJIOBBIX) fIPH YepPeAOBaHUH CE30HOB
rona.

OnHako na 3cMHOM IIape BCTPEYAIOTCS W TaKHe COYETaHHS
reorpadu4eckux (NpeHMYILECTBEHHO KJIMUMATHUYECKHX)  YCJIOBiil,
NMPH KOTOPHIX CYTOYHAsd aMIVINTYAA pagdal.iOHHbIX H TEMJIOBEIX
YCJIOBHIT 3HaUUTENBHO MPeBbllIaeT TOJ0BYIO.

Beaencrsue cMeHBl SBJAEHHH OJHOTO HANpaBJdeHHSI H XapakTe-
pa ABJeHHSIMH TPOTHBOIIOVIOKHOTO HAMpaBJeHUd H Xapakrepa:
BO3HHK3aeT TeHJeHIUHS o6paTHMOCTH IOYBOOOPaA3oBa-
TeJbHbIX MHKPOTIPOLLECCOB.

Opnaxo mosaHol O0GPaTUMOCTH, T €, MOJSHOTO 3aMBIKaAHHS’
OHKJa, TIONHOH KOMINeHCAaUWH OAHOTO NOJYIKKJIA APYTHM, C 06--
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paTHbIM HanpaBJjeHHeM, KaK NPaBHJO, He Bo3HHKaeT. [To okoHua--
HHH UHKJA BCerJa COXPAaHAIOTCS HEKOTOphle CCTaTOYHble H3MeHe-
#us. HakannuBasice B pARY CleAyOUHX APYT 3a APYTOM LHKJIOB,,
3TH OCTATOYlble H3MeHEHHS CJIHBAIOTCA B NPOTPecCHBIIbI HeOD-
paTuMbli mpouecc, BOCTIpHHHMaeMbli HavMH KaK no4Bo o6 p a-
30BaTeNbHbIH MaKpPONmpPOUeEcc, B pesyjJbTaTe KOTOPOTo
nosABAsieTcS 3apoXK/eHue, CTAHOBJIEHHE M Pa3FHTHe IIOYBHI TOIC:
KM HHOTO THMA. .

Kax BuauM, 3To pa3BHTHE ecTb B 3HAuUUTeJbHOH Mepe pe3yJib-
TaT B3aUMHOH CMeHBl («6OpbOBI») MPOTHBOMGJIOXXHO-HANpPaBJEH-
HBIX VHKpPOMPOLECCOB.

H3menenns, HakanauBalonlHecss B Pas3HbIX cl1ogX (QopMHDYIO-
e ca MOYBEHHOH TOJILIH, 10 CBOeH KaueCTBEHHOH CYMIHOCTH pas-
JuYHBL. B cuay 3TOro ykasawuasd TOJLiA pacuJensieTcs Ha  He-
CKOJIBKO TOPH3OHTOB, OT.THYAIOMMXCSA APYT OT APYra pasiHUHbIMY
NpUH3HAKaMH, HO B3aHMHO CBfI3aHHBIX B CBOEM  NPOHUCXOXKAEHIH.
dra ¢BA3b BLIPaXKaeTcs TJIaBHHIM 006pa30oM uepes NepeiBHKEilHe:
pa3 H4HBIX BellleCTB M3 OJHHX TMOPH3OHTOB B JPYrHe, YaCTHYHO.
comnpoBoXKalolleecss aKKyMyJasuuel. [Ipu3HaKu, MO KOTOPLIM BOS--
HHUKAIOLHe TOPH3OHTH OTJTHYAIOTCS APYr OT ApPYyra, YCTOHYHBHI M
CYLIeCTBEHHO HE IMEHSIOTCA Ha INPOTSAXKEHHH TOAOBBIX M MHOTO-
JISTHHX LMKJOB, HO CITOCOOHBI X 3BOJIOUHH B BEKOBBIX LHKJAX
(c yeM cBfi3ana 3BOJIOUHSA NMOYBH B HeaoM). ITockoiabKy kaxkaomy
TOPH3OHTY NpHCYIla ocobasi CHCTeMa NPH3HAKOB, NOCTOIbKY MOXK-
HO BHAENSTb YacTHbHEe n0uBooO6paszoBaTedblble:
MaKponpoumeccs (37eMeHTapHble NOYBEHIibie MPOLECCH IO
N TI. I'epacumoBy u M. A. [F1a30BcKoOf), CAOXKHBE H KOMIIEKC-
Hble 10 CBOeH TpHpoJe, cJaraoliHecss H3 MHOTHX MHKpPONPOLECCOB.

[Tepeuncaum BaxHel e YacTHLIE 1IOYBOOGPAa30BaTe /IbHbIE MaK-
pompouecchl: 1) o6pasoBaHHe MOBEPXHOCTHHIX OPraHOreHHBIX TO--
pusonToB (CTenHo# BOMAJOK, JecHasdA NOMCTHAKA, Topd), conpo-
BOXKJaeMOe aKKyMyJsiliHefl B HHX 30JbHBIX 3JEMCHTOB H a30Ta;
2) ryMyCcoOBO-aKKyMYJSTHBHBIH Npouecc, T. e. o6pas3oBanie MHHe-
PaJbHO-TYMYCOBbIX FOPH3OHTOB, TaKXKe CONPUBOXKAAEMOe aKKyMy--
JALUEHd B HUX 30JbHBIX 3J71€MeHTOB; 3) 3acojeHne (KapGoHaTHOe,
THIICOBOE, JIETKOPAaCcTBOPUMEIMH COJNSIMH); 4) oxXeae3Henue H opy-
JAeHeHHe; 5) pacconeHHe (0T kKapGOHaTOB, THNca, JCTKOPACTBOPH-
MBIX coJieil); 6) meccuBaxk; 7) oconomeHue; 8) omoasonnBaHHE;
9) ornunnBanue (o6GpasoBaHMC aMAb in situ, T. e. cHaXIHTH3A-
uusi, OObIMHO COMpOBOXKAAOLasAcS Aecunnkauueir); 10) ¢eppanu-
TH3auMsl (TOXKe COMPOBOXKAAercs AecHIMKamued); 11) HAMIOBH-
aJbHble TPOHECCH  (HJJIOBHAJbHO-KEJEe3UCThIH, HJJIIOBHAJbHO-
TYMYOOBO-KeJe3UCTHI, HIAMOBHANbHLIN TVIHHO3eMHO-TYMYCOBBIK,,
HWTIOBHAbHO-TVIHHHBIA, WIIIOBHAAbHO-KapOoHaTHRIN); 12) orie~
enue; 13) ocosonueBanHHue.
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BecbMa BepoATHO, YTO 3TOT UlepeueHb YACTHHIX MOYBOOGPA30-
BaTeJbHbIX 'MaKpPOMPOUECCOB H He MOJOH, B OCOOEHHOCTH B YacTH,
OTHOCAUIEHCA K TPONHYECKHM ITOUBaM, ¢ KOTOPBIMH aBTCP JHIYHO
He 3HaKOM.

Bce ykasaHnHble yacTHble TMOYBOOOpPA3oBaTeNbHble MIKPOMPO-
necchl, NpefAcTaBasiolliie n0 cBOeH CYIIHOCTH COBOKYRHOCTD
ABJEHHH TIPeBpailleHUsA W TepeXBHXKeHHS BeleCTB M  IHEPrHH.
MOTYT HaJjaraTbCs JAPYr Ha APYra 110 HECKOJBLKO B OJHOM H FOM
Xe ropusoHTe, lHanpumep, nmpu o6pa3soBaHMH TyMyCOBOTO T'OpK-
30HTa NOA3OJAHCTOl MOYBHI HAJAraloTcA APYT Ha APyra Hpoueci:
TYyMYCOBO-aKKYMY/JIATHBHBIN M ONOA30JHBAHHSA; MPH o0pasoBaiiuu
T'YMYCOBOTO T'OPH3OHTa IOBEPXHOCTHO-IVIEOBATO-MOA30HCTON MOY-
Bbl K 3THM ABYM 4aCTHLIM MaxpONpoLeccaM MpHCOeAHHSIETCA cule
TpPeTHii — oTJeeHHe H T. X.

B pesyabraTe yacTHbIX MOYBOOGPA30BATENbHHIX MAaKpONPOLEC-
COB HJH, .Yalle, HX COYETaHHH 3apOXKAAIOTCA  pa3JjHYHbIe
noyBeHHble TOopH30HTH., CHcTeMa B3aHMOCBS3ailHbIX B
CBOeM MPOHCXOKJeHHH Yepe3 MUTPALMIO H aKKYMYJIALHIO BellecTB
TODH30HTOB O6pasyeT NOYBEHHOE TeJdOo C MPHCYLIHM eMy
XapakTepHbIM JIpodHuaeM.

Taxum o6pa3oM, nouBa fABJASAETCA MNPOAYKTOM CHA0XKHOIO IPo-
uecca, CJaramoLlerocs 13 MHOXeCTBa DPa3JHYHBIX B3auMOCB:3aH-
HBIX NPOCTEHAINHX MHKpONpoleccoB, 00beAHHAIOWMNCA B YacTilble
nouB0o6pa3oBaTe/bHbie MaKPONPOLECCHI.

3TOT CNOXKHBIl fpolecc OyAeM HasblBaTh OO LNIHM TMO%BO-
o6pa3oBaTeJbHBIM MaKpOnNpoleccoM.

HimMeHHO Takue mpomecchl HMEIOTCS B BHAY, KOTAa TOBOPUM O
npoueccax: MOZ30JAHCTOM, YEPHOBEMHOM, GypO3@MHOM, COJIOHIIO-
BOM # T. &. IlpoaykToM o6Hieno noyBo6pasoBaTeJbHOTO MaKpONPO-
Hecca Bcerfa GyHeT NOYBEHHOE TeJO € XapaKTePHLIM, NMPHCY UMM
eMy, coueTaHHeM TOPU30HTOB.

dopmyaHpys mnpeacraBjieHHs 0 NOYBOOGPa30BaTeNbHBIX NPO-
Ileccax pasJHYHLIX YPOBHel, OTMETHM, UYTO COBpeMEHHLie TOYBOOG-
pasoBare/ibHbie MaKPOIpOIecchl MOXKHO OBIO OB Ha3BaTh NPOCTO
NOYBEHHBIMH NpOUECcCaMH, MOJYEPKHYB 3THM TO 0OCTOATE/BCTBO,
4TO OHM MPOTEKAIOT B yXKe copmMupoBaHHOM norBe, O1HAKO HMEN-
110 MHKPOMpPOLEOCH JeXaT H B OCHOBE BCEro NnouBoodpasoBanus
B LeJOM C 'MOMEHTa ero 3apoxKIeHHs, B CHJIY 4Uero Ha BCC e
NpaBU.IbHee HA3blBaTh NOYBOOOPa30BaTENIbHHIMH MHKpONpOLec-
CaMH.

B of6pazoBaHuy NOYB pPASHHYHBIX THIOB MOTYT npnﬂnmarb
yuacTHe OJHHAKOBble TPYNMbl MHKponpolieccoB, B stom, a Tax
B BelylleM 3HaueHHH B NOYB0OODPA3IBAHHH GHOMOTHUCCKOTO cpa:\-
ropa H 3aK/JIoyaercss eAHHCTBO COBPeMEHHOro noawoo@pasosa'renb-

HOTO I1ipoiliecca.
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ilpHunnavu pasanumit MeXay oOpasylOUMMHCA TIOYBAMH MO-
1y7 GBLITh, BO-[IEPBLIX, PA3JIHYHA B COCTAaBe MATEPHHCKHX TOPilBIX
HOPOA M B COCTaBE PACTHTENbHOCTH (IBa TJaBHBIX NMEPLOUCTOYHH-
K BelIeCTs, H3 KOTOPHIX 0Opa3yeTcs MOuBa), BO-BTOPBIX, yKa3aH-
1135 pa3nnila o6yca0BAHBAETCA TEM, YTO B 3aBHCHMOCTH OT APYTHX
thaxTopos 1o4yBoo6paszoBaHud — pefdbeda H IVIaBHBIM  06pa3oM
L JIHMATA, — MHKPOMpOIECChl, yYacTBYOIHe B (OPMHPOBAHHH
HOUBCIONO TIPOPHIA H OTAENbHBIX eTo 3JeMeHTOB, IPCTEKAIOT C
[a3noil CKOPOCTbIO H ¢ PasHOi NPOJOJIKUTENBHOCTbIO, TIPHieM H
CKOPOCTb W MPOJO/IKHTENBHOCTD HX MOTYT M3MEHATbCA B X03e
pa3BUTHS NOYBbl. TpeTbsl NpHYMHA Pas3’nMUHA — BO3PaCT NOYBLL

IMepBonauaJbHO OXHOPOLHAA TOJILA MIOPOXBI PACUICHSAETCA HA
110MBeHHble TeHeTHYeCKHE DPOPH3OHTBI, MOTOMY 4YTO B PasdHuHoln
CJI0AX 'TOJILIH, M0 YKa3aHnHbIM TOJbKO YTO IpPHYHHAM, CcO3ZaloTcd
CBOH 0cOOble coOueTaHHs MHKPOMPOLECCOB C TOH HJ/IM HHOH HX HH-
TeNCHBHOCTbIO. DTO OTpaXkaercsl B NpeobaajaHuu OMHHX MHKPO-
npoUeccoB Haj APYTHMH, B Pe3yJbTate yero ¥ BO3HHKAET TOT WM
ol vacTHeifi ‘Makponpouecc Takoe mpeof.iagaHue  Hepelko
uMeer cBOell MPHPOXOH MHIPALMIO PA3IHYHBIX BElECTB H3 OJHOTU
TOPH3OHTA B APYrod. VKasauilble CO'IETAHHS MMKPOMPONECCOB B
AOJle O6pAa30BaHHS W Pa3BHTHS [OY3BI MOTYT H3MeHATbCS. Ilpu
3TOM OT TIepBOHAYaJbHbIX COYETAHHA B TIOYBEIHOM NPOdHIE AOTK-
hbl OCTaBaTbCA DPEJHKTOBble NpH3HaKH. OXHAKO COXPAHHOCTH ToO-
C1eJHHX BecbMa pas3/H4YHa ¥ 4aCTo O4Y€Hb HEZXOCTATOUlA, i103TOMY
uX B Mpodujie MOXKHO H He OOGHapYXHTb. IT0O OOCTOATENBLCTBO
BCCbMAa 3aTPyAHAET BOCCTAHOBJEHHE HCTOPHH NOYB MO HX Lipo-
buasm.,

MeToant uccaeaonannsg nousooOpasonartesbibiX Makponpouec-
COB YaCTHLIX H OOUHX — ¢ OJMI0H CTOPONL], H TMOYBOOOPA3VBA-
TeNbHbIX MHKPOTPOLECccoB, ¢ Apyrot — pasauynb. 1loatomy no.-
10e H BCOCTOPOHHEE H3Y4eHHEe MOYBH H IPOHCXOASLINX B Hell IPO-
lleccoB TpeGyeT MPHJIONKEHHS CHCTEeMBb PA3JIHYHBIX Me-
TO108.

Ipexne ueM MPHCTYNHTD K PACCMOTPEHHIO ITOM CHCTCMBI, OC-
TAHOBHMCS ellle Ha HEKOTODPbIX OOLIHX BOMPOCAX,

K ocHOBHBLIM MCTOYHHKaM MHGOPMALUH NPH H3YUSHHH TOYB H
HoMBOO6PA30BATENbHBIX NIPOIECCOB OTHOCSATCA CAeAYIOLIHC:

1. 13yueHue BelllecTBEHHOrO COCTaBA U MaTepHANbHLIX CBOHCTB
HOMRGIHBIX TEJL,

2. Msyuenue 3aKOHOMepHOCTeHl pacmpejneneHuss NMOuB Ha TO-
NePXIOCTH 3eMIIOTO LIapa, conpsiKeHuoe ¢ GpakropaMu H ycJaoBus-
Ml 10MBOOOGPA30BAHHA.

3. Henocpencrsenioe usydeHne NOYBOOGPa3oBaTeNblibIX MHK-
PONPOIECCOB H HX COYETaHMH — HOUBEHHDBIX peKIMOB, -— BKJAIO-
nas HBacus oOMeHa BellecTBaMu H JHCPrueil MeXAy NOuBOH



APYTHMH NPHPORHLIMH TeJaMH H TIOCTYMJCHHC, NpeBpallends W
oTAauy pa,&uaunonnou 3HEPrHH.

4. MoiennpoBaHHe NMOYBOOGPA30BATEbHLIX NPOLCCCOB (B 0CO-
GeHHOCTH MMKPONPOUECCOB M YACTHHIX IIOYBOOGDA30BATEdbHLI
MaKpoQIPOLUeccoB) B JJaGOPAaTOPHBIX H MOJEBLIX ONbITaX.

HesaBucumo OT TOro, KakKHM H3 3THX UeThipeX HCTOYHUKOB
undopMaly Mbl TIOJAb3YeMCS B TOM HJIH HHOM KCHKPETHOM C.)-
yae, IpH HCCJe10BaHHM NOYB H MOYBOOGPA30BATENbHBIX MPOLECCOB
JOJMKHBI c06J1101aThcA CaeAyiollHe o0liMe OCHOBlLIE Il P H H i H-
I bl, HCCJefoBalsl.

TlouBa aHHSOTPONHA, IPHYEM TJIaBHAS MPHYHHA €C AHH3OTPOII-
HOCTH 3aKJIOUaeTCcd B CaMOM mpollecce O6Opa30BaHHA NMOYBH, pac-
YJleHeHHH ee TOJIIM Ha OTIH4aloyecsd APYT OT APYra IO COCTUBY
H CBOMCTBAaM TOpH3OHTHL. Takas NOYBESHHO-TeHeTHYecKas, TaK CKd-
3aTh, aHH3O0TPOMHOCTb HEPCAKO OCNOXKHAETCS ellle NepBOHAYalb-
HOM TeosIOTHYeCKOil HeOQHOPOIHOCTBIO (CJAOHCTOCTbIO) MaTepHH-
ckofi mopoabl. Baarogaps aHH30TPONHOCTH NMOYBH, GOBEKTOM lic-
cJelOBaHUS Bcerja JOJKeH OHITh ee MPODHIbL MIH, HHAUC TOBOPH,.
CHCTeMa B3aUMHO CBfI3aHHBIX B CBO2M MNPOHCXOXIEHUH TOPH3OH-
TOB, cJaramuyx co6oi0 nouBeHHOe Te/10. ITosToMy nepBblii, caMblit
BaXkHbil M XOPOLIO H3BECTHbIA NMPHHIUN HCCACLOBAHHS NOYB —
npodbuJbHOE MX H3YyueHHe. A Tak KaK caMH NOYBEHHHIC
TOPH3OHTHl MOI'YT OBHIThb TOXe AaHH3OTPOINHbLI, TO BTOPOIl MPHHIHI
HCCNGROBAHHA — HENPEpPH BHOCTD B HCCJAEJAOBAaHUHA
ipopuasa nounn. llecoGniogenne 3TOro nNpHHUHNA MOWKeT
nopJIeyb 3a cO0Oli BbhiMajeHHE W3 PE3yJabTAaTOB HCCMENOBaHHS Ka-
KuX-1160 MODP(OJOrHUCCKH He BbIPAaXKeHHBIX, 1O TeM ile . Medee
BaXHbIX 0co6eHHocTell CTPOSHHS MPOQHUIA NOYBbI, HIM OTREIbHbBIX
ero ropu3oHToB. Kpome Toro, HellpepbIBHOCTb B M3yUeHHH NPOPHIIT
NouBLl NMO3BOJACT 06’beKTPIBHO 000CHOBATb CylLIECTBOBaHHE IPaHHL
MCXKJY MOYBEHHBIMH TOPH30HTAMH -— OCOO6eHHO B TeX CJaydYasx,,
KOTZa 3TH TIpaHHlULl MOP(OJOrHYeCKH BbIpa:KeHbl HepesKo.

Bo u3bexaHHe BO3MOXKHOCTH HeNpaBHIBLHOND  TOJhOBAaHHUS
NPHHIMIA HCNPEPBLIBHOCTH B HCCACIOBANUH TNPODHUIS,, MOACHHM,.
4TO eMY OTHIOAb HE NMPOTHBOPEUHT BO3MOXKHOCTb H HEO6XOAHMOCTD
OTAENbIOTO H3yUelius B JI060M TOPH30HTE WJIH CTO HacIH TeX Hi
HHBIX 0COOLIX 00pa30BaHHil: KOHKPeU i, MPUMa30K, IJEHOK H T. L.

Tpernit o6wmait MpuHUATI H3yYeHdss NOUYB M TOYBOOGpPa3oBa-
TeJNbHBIX MPOIeccOB, 0G0CHOBLIBATb KOTOPHI, BBHAY €r0 caMooue-
BHAHOCTH, €1Ba J1 ClelyeT, 3aKJi04aercss B HEOOXOOHUMOCTH O j-
HOBpEeMEeHHOTO COUPANXKENHOTro H3y4YeHHSA mOpo-
LeccOoB sABJAeHu# oO6GMeHa BeUleCTBAMH MeX1y IOYBOH M
APYTHMH NPHPOAHBIMH TEJaAMH.

Miorue noyBooGpasoBaTesbHbIe NPOUECCH — B OCONCHIIOCTH
MHKPOTIPOLECCH H MHOTHE SIBJI€HHSA, OTHOEsLIHeCs K 06AacTd 06~
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M@lla BCUleCTBAMH H SHepruell MexAy TMOYBOH H IPDYTHMH NPHPOL-
ULIMH TCJ1AMH, — TIPOTEKAIOT CO 3HAYUTEJbHGH CKOPOCTBIO, BIIOJHC
N3MEPHUMON B TOIOBOM H JaKe CyTO4HBIX UMKaax, M3 atoro sii-
‘16KacT WRIREPTHIN NMPUHIMN: HEOOXOIMMO H3yyaTb H H3MepATb
MILOTIe 1IPU31IaKH H CBOMCTBA TMOYB B HX H3MEeHUYYBOCTH
BO BPCMeHH.

B atux cayyadax npuxoauTCa NpHUVEHATH CTalHoNapible MeTo-
Jibl, 0 KOTOpPHIX OyAeT cKa3ano HuxXe.

Cocras u cBOACTBa NOYBH CYLIECTBEHHO BapbHUPYIOT B NPOCT-
pancrse naxke B Ipejeaax oIHOTo U TODO XKe ntanbonee ipo6.ioro
KONTypa Ha KapTe, KOTODbIl NPEACTABASETCA «BMNOJIHe OAHOPOL-
IILIM» JIPH CaVIOM TILATeJbHOM H TOUHOM KapTHpoBarHu. I3 3Toro
(hakTa BbLITEK3CT NATLIH NPHUHIAN: Joboc HCCaeLoBaHHe MOYBbI
JIOJIXKHO BKJIIOYAaTb B cefs1 CTa1MHCTHUECKOE H3Y4YeHHE
BapbHDPYeMOCTH H3yYacMHX CBOHCTB U COCTaBa
HOYBB B MPOCTPaHCTBE.

YuurbiBass pa3paGoTKy TOHATHS O KOIKPETHOM HIOYBEHHOM Hil-
IMBHAYyyMe («Tel0He») H MeTOJOB ero Bbille/IeHHs # XapaKTepuc-
1uKe (Kosnosckuit, 1970) caelyer cudTaTh KeJaTeJdbHBIM H NaxXe
neo0X0/MMbIM O0BEKTOM HCCeJ0BAaHHS KOHKPETHHI MelOH HIH
HCCKOJIBKO OZHHAKOBLIX MeOlOB.

O6umuii moyBooGpasoBaTe IbHbIi NMPOLECC CAAraeTc:i H3 OUuCHb
60.1bLIOT0 YHCJAA 1IOUBOOGPA30BaTeNbilblXx MHKPONpPOLECCOoB. 3aja-
Ya uoclie0BaHHusl 3aKJjloyaercs He TOJAbLKO B TOM, YTOObI paso-
6parbes ‘B CYIIHOCTH 3THX OTAENbHLIX MUKDPOMPOIECCOB, HO H B HX
B3aHMHOH cBSI3H. M3 3TOro BHITCKACT WIECTOIl NPUHUUN — He06-
XOIMMOCTh KOMMNJAEKCHOCTH Huccacaosanuii, Jra
KOMIUIEKCHOCTb 10JIK1a ObITh He TOJNbKO BHYTPEHHeH, T. €. 0Xia-
THIBAlOLIEH npoliece, IIPOTEKAIONLHIT B caMoil 10YBe, HO U BHeillHefi,
T. €. OXBAaTLIBATb H fABJCHUS B3auMojcHcTBUA (00veH BellecTBd My
U 3Heprueil) MeXLy IIOYBOH M APYFHMH MPHPOAHBLIMH TeJaMH.

CenbMoii U TOCAeXHHE NPHHIMN HCCAENOBaHHA, OOLME AJA
BCEX eCTeCTBEHHbIX HayK, — HCOOXOAHMMOCTL KOJHYECTB eH-
noro (Mepa u BeC) Bhpa¥XeHHMs pPe3yJbTaToOB
HcclenroBaHUSA

PaccmoTpeHHble NPUHLHIBL TOMKHB cO6M01aTbCA NPU JTI060M
necaenoBaHud mous, OgHaKko ux 3naueHde IIPH H3Y4YeliHH MHKpPO- H
MakKponpoueccoB, KOHEYHO, HEOJHHAKOBO,

CPABHUTEJIbHO-TEOTA®PHYECKHH METOL
UCCJENOBAHHUA NOYB

IMocBsias 3Ty paGoTy BONpocy © MeTOAaX MoYBOBElE-
131, Nenb3sh He OCTAHOBHTBCS HA MCTOPHH 3TOFO BOMpPOCA.
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Kax xopowo H3BecTHO, MepBbIM H B TeueHHe JJIHTENbHOINO Mpo-
MCIKYTKa BpeMeHy MOYTH €AMHCTBEH!IbIM WIH BO BCAKOM ciayuae
caMbiM I[1aBHbIM METOAOM HCC/eJOBalus B M0YBOBEIEHHH Obl1 Me-
toa, nassanusiit JI. U, Tipacotoseim (1939) «cpapnuTebno-reor-
paduueckuM», ITOT MeTO] BefeT cBoe Hayato or B. B. llokyuae-
Ba. Tak, B «<Pycckom uepHo3eMe» (cou., 1. I11. crp. 296), npusens
Tabauly ¢ ganiblMd 06 H3MEHEHHH MOLIHOCTH TyMYyCOBOTO TOpH-
30HTa M cojepxanuu ryvyca B 5 toukax ot Ipaseit 1o Llapu-
UblHA, M KOHCTATHPOBaB 3aKOHOMepHOe yMelbUieHHe O0enX Has-
BaHHBIX BeIHYUH ¢ cesepa Ha ior, Jokyuaes nuier: «Bonee nac-
aJIbHON TIPABWIBHOCTH M TIOCTENEHHOCTH B M3MEHeHWH  CBOHCTB
1048 ¥ MX reorpaduy HEBO3MOXHO H XKeaaTb».

B Toit ke paGore (ctp. 233) B. B. Jlokyuaes cruchBaeT nou-
Bennyio kapty Xepconckoit u BeccapaGckoit rybepnuit, cocras-
aennyio I'poccya-Tonctoim. Ha 3r0#t kKapre ykasanuas teppuTo-
pHf pasjlesieHa Ha <.. 4eToipe noaocet (3hech u janee kKypcHs [lo-
Ky4aeBa), BHITAHYTble ¢ 3amajfa Ha BOCTOK NMOYTH Napaacibllid
ceBepHoMy Gepery UepHoro mopsi». 3aKOHUHB PACCMOTPenHe Kap-
o I'poccyn-Toacroro, Hokyuaes ormevaer: «Crouso anademuxy
Pynpexty srukuyto 8 00HO 3T0 npasuivHoe pacnpedeserue (c ce-
Bepa Ha 1or) nous 8 Xepcornckoii u beccapabekoii eybepruax, uro-
Obt npu3HaTyL 3a KAUMATOM Besudaliiee 3Ha4enue & gonpoce 00
06pa3osanuu nous.

O606uienue 1101061bIX paktos nozposui1o B. B, foxyyaeBy B
KoHlle «Pycckoro yepHo3ema» BbICKAa3aTh Clefylollee Cy/KIeHHE
(cTp. 439)-

«PaKTuueckyro onopy BecbMa CHJIbHOMY BJHSAHHIO KAHMaTa Ha
AapaKTep pacCTUTEJIbHO-HA3EMHBLIX MOYB COCTABJAIOT, N0 HAWEMy
MHenuio, cienyoulve ¢aktol: 1, Ynophoe ciaefoBanHe yepHO3CM-
HOfl moOCHl (B3sITOM B leJOM) He BAOJbL napaitielded, a ¢ iOro-
3anajxa 1na ceBepo-BOCTOK, KaK pa3 napajesbHo H3BECTHHIM H30-
TepMaM, H3BECTHOMY paclipefie/IeHHI0 METEOPHbIX OCaAKOB...»

3uauntebHO Mo3fHee, B 1891 r. B cBoelt «OGbACHUTENbHOM
sanyicKke knpoekry ITousennoroxomurera» (Cou.,T. 11l cTp. 110)
floKyuaeB nuiuer:

«B Poccuu umeroTcsa nougel, 3aHUMAOULUE RPUTOM O2POMHbLE
npocTpancTea, KOTopoie 06pA308aAUCh U Teneps HAX0OATCA nod
GAUAHUEM Camblx PA3HOOGPA3HbIX YCA08ull KaumarTa, pacTutesvb-
HOCTU U MCUBOTHOLLX, MUHEPAAbHO20 XAPAKTepa nodno4s, 603pacra,
peavedha u 6bLcOToL MECTHOCTU U np. u np. A Bce 3TO, HECOMHOH-
HO, HM€eT BechbMa BaXKiloe 3HaueHHe B NPaBHILHOM Pa3BHTHH MAEH
M CTPOiHON CHCTEMBl MOYBOBEXCHHS, TAK KaK MJs HCTHHHOTO HO-
3HAHMSI BCAKOrO eCTeCTBEHHO-HCTOPHUECKOro Tesia HeoGXoauMo
H3Y4lITh 110 BO3MOMXKHOCTH BCC YCJIOBHS, BJIHSIBIIME Ha cro oGpa-
30BaHHe ¥ XapaKTep, HeOGXOLHMO NMOJb30OBATBHCH HMEHHO CpasHu-
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TeAbROIM MCTOIOM HCCIIENOBaHHA NaHHOINO TeJsa, B PasJiiyuHoi cpe-
Jie, NpH Hamrun pasHooGpasHefiinx GpopM reorpaduuecknx Aai-
NLIX»,

CpasinteabHo-reorpadudecknii MeTo1 B €ro NepBoiiayasbHOA
(OpMe cLrpas OTPOMHYIO POJIb B DPAa3BHTHH NOYBOBelcHHA. IJTO
BIULIO YA€ W3 0JHOTO Takoro (hakra, YTo povib K/A1Mara, Kak of-
HOMNO M3 caMblXx MOUIHBIX ¢axkTopoB noypooOpasosanusi,  Oblia
sucpnble ycranosiena B. B, JlokyyaeBbiM HMEHHO #a OCHOBE NpH-
Melends 3moro Metoaa. PaBubim o6pasoM BbilesleHHe OCHOBHBIX
111108 NOYB 6bl10 clenano B, B. JlokyuyaeBblM TOXe NmpH npeuMmy-
ILeCTBEHHOM TIiPHMENEHHH TOro Xe Meroja, B maabneiiuiem, B py-
rax TakKHX Bblaalouluxcs nouysosenos, xak K, . I'muuxa, C. A. 3a-
xapos, JI. H. Ilpaconos, A. H. Becconos, C. C. Heycrpyes,
B. B. ITonniHoB u Ap., 3TOT MeTon NMOCAYMKHJ MOUHBIM OpYIHEM
pa3suTus nousoseneHus. Pojp 3TOoro Metroza B Ty nopy TeM 3Ha-
YHTeNbHEe, YTO APyTHe MeTOAb! OblAH pa3BHTH ¢1ab0, B TOM YyHC/E
U CPaBHUTEJNbHO-aHANHTHYECKHH, a 3aJayH HCCJAeJOBaHUA OblL1x
CPaBHHTENbHO MNPOCTHI,

Hamu (Pone, 1947) cpaBrHTebHO-TeOrpaduuechiii MeTo  Ole-
HeH TPEeHMYLUeCTBEHHO KoppeasTHBHbM, HMHbIMH cioBamu, 3TOT
MCTO] 3aKJI0Yaercsl B YCTAHOBJEHHH CBA3H CYLIECTBOBAHHA OIll-
peaeneHNblX THIOB NMOYB, 06124aI0MIMX ONPeAe]eHHBIMH CBOHCTBA-
MH M COCTaBOM, C ONpefenelHbIMH TeorpaduuecKnMu ycJAGBHAMA,
YTO JaeT HaM Npaso NPEANoJ0XKHTb, YTO TaKOe COCYHIECTBOBaHHE
He cAy4YaHHO H YTO B €ro OCHOBE JeXKaT NpHMHHHbIE CBA3H, KOTO-
pHe ¥ cle1yeT HCKaTh. JTH (aKThl COCYIIECTBOBAHHS ONpeaeseH-
HbIX NOYB ¢ ONpeJeNeHHbIMH reorpadHuecKHMH YCIOBHAMH H CO-
II0CTaBJieHHe COCTABA M CBOHCTB NOYB ¢ OObeKTHBHBLIMHM Xapakre-
PHCTHKAMH 3THX YCJAOBHH, COYXKHMIAH IS HCCHeLOoBaTeNeil OCHOBOM
H JJIS1 IOCTPOSHHS COOTBETCTBYIOIIMX THNOTE3, KAcalOIUXCR reHe-
anca nous. OaHAaKO TOMHOMO OAHO3HAYHOIO OTBETAa Ha BOMPOC ©
CYIIHOCTH reHe3Hca IIOYB, paBHbIM 00pa3oM, Kak M Bonpoca O
CYMIHOCTH YKa3aHHBIX Bhillle CBsidell, cpaBHHUTebHO-Teorpaduuec-
KHH MeToJ He Jaer.

ITpuvepHO TaKXe OLEHHBAETCS CPABHUTENbHO-TEOTPaPUUECKHI
verox M. T1. T'epaciimoBbiMm u M. A. T'nasosckoit (1960). B ux
TPYAe 3TOT MeTold NOJyuusa Hanbo.lee NMOAPOGHYIO XAPAKTEPUCTH-
Ky, 2tH astopbt (cTp. 8) mnuuwyr:

«..OCHOBHBIM METOJOM HayuyHOTO HCCJAeI0BAHHS NOUB HOJNKIO
6LITL BCECTOpPOHHEE H3YU€HHe NMOYBLI M BCEX OCHOBHBIX (PaKTOpoB
(unu arentoB) noyBoOGpazoBaHus. B nousBoBefenuH TakGH MCTOX
yXe CPaBHHTEJIbHO JaBHO GbLI1 Ha3BaH eCTeCTBEHHOHCTOPHUECKHM
HAM cpaBHUTENbHO-TeorpaduueckuM. Ero cymuocts 3akiiouaercq
B CONPSXEHHOM (NMapasiedbHOM) H3YYeHHH HOYB H OKPYIKAIOUIMX
HX NPHPOAHBLIX YCAOBHH; B TLUIATENbHOIM aHa/H3e BCeX M3MelEHHH
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B CTPOCHMH, CBOICTBAaX W' reorpadHYeckOM PpacHoJOXKeHHH pas-
JIHYHbIX IOYB B CBA3H C U3MEHEHHAMH KOMILIEKCa LPHPOILBIX YC-
JIOBUH MM OTAe1bHBIX (aKTOPOB J04BOOOpa3oBaHMs (KaIuMar,
YeNoBUS peibeda, COCTAB MATCPHHCKHX MOPOA, XapakTep pacTH-
TEAbHOCTH H T. . ...», 3ateM (cTp. 161): .
«Cyuyrocte €20 (KOMIACKCHOTO reorpaqmtlccxoro MeToLa HO-

JIeBOTO HCCael0BaHMA. KypcHB Mofi. — A. P.) saxawouaercs 8
CONPANCEHHOM  HEepA3PLIGHOM U3YHUEHUU noua u qbafcropoe, ux.
obpasyroujux.»

«<Her comHelna, yto MHOr#e nmo{BelHble M KJ/lMaTHYECKHS
ABJICHUA HAXOMATCH B TECHOH KOpPPeAsTUBHOU B3AUMHOU CBA3U
(xypcuB Moit. — A, P.). BrisgcHenne nonoGHoro poga cBsici npef-
CTaBjIeT UHTCPECHYIO H BaXKHY0 3a/auy HayyHOro MCC/Ie]0BAHHA.
Onnaxo 6o/ibllasi CAOKHOCTL H MHOMDZTOPCHIIOCTD CBSA3€il Mo4BeH-
HBIX M KJIAMMATHYECKHX SIBJIGHHH (UMEIOIMX He TOJIBKO INpPAMOH,
HO H KOCBeHHbIHl XapaKkTep) BecbMa 3aTpyiadsieT MpoBelcine Ho-
JIOOHBIX HCCME10BaHHUl... MeT00 no4BeHHO-KAUMATULECKUX KOPpe-
AR4Uil no CYWECT8y He MOXNET PAaACCHUTLIBATL Ha BCECTOPCHHUL
oxear Takux ceéased (Kypcus Moit. — A. P.); oH onepupyer JHLIb
C YACTHBIMH CBSAI3SIMH MEXAY OTAENbHLIMH MOYBEHHBIMH H KJIHMa-
THYECKH VU sBjAeHHAMU. DoJee ofuluit oXBat 3THX cBA3EH MOXKer
ObITb HafileH NULIb HA NYTAX WHPOKOIO NOUBEHHOTO reorpaduyec-
KOro aHajiu3a, B XOfe KOTOporo OyAyT €Onocrasaarscsa (Kypcus
moii. — A. P.) Bce raaBHciiliMe CBO/CTBA IIOYB, M NpexJc BCEro
HX BOAHbIC W TCILIOBbIE PEXHMbl CO BCeMM HaHOOVIee BAXHBIMH H
XapakTepHbhIMH OCOGEHHOCTSMH Kjaumara (crp. 207—208),

LUTHpPOBAHHBIX BbickadbiBauuix M. 11. TepacumoBa u.
M. A. Tha3oBckoft comepKHTCS OueHbh TOUHAS, KaK HAM KaxkKeTcs,
XapaKTePUCTHKA CPaBHHTEIbHO-TCOrPAPUUCCKOTO METOoAa. Cax
METOJ, 3aKJ/IOUaeTCs B <...CONPSIKCHHOM HEepPa3pbIBHOM...» H3yHe-
HHH moysB K (aKTOpoB NOYBOOGPa30BaHHA, 3a KOTOPLIM CJjelyeT
BCETO JHUIb TOJbKO «COMOCTaBJAeH:I» 10YB U (PAKTOPOB NOUBO-
06pa3osalius H NOWCKH CBfA3el MeXKLy M3MCHEHHEM MOuB M (PaK-
1opos. IlpaBna, x 3TOMy Ha3BaHHole aBTOPbl NGGABATIOT, YTO
«...FEHETHUECKYIO CYL(HOCTb TaKOii cBA3H (MOYB ¢ haKTOPaMHM MOY-
BooGpasoBaHud. — A. P.) WM 3aKOHOMEPHOCTH CleIyeT, KOHedHo,
PacKpuTh nyrem OarvHetiuiezo YyeaybAeHHO20 aHaiU3a NO48000-
pasosareabroco npoyecca (Kypcus moil. — A, P.) u ero nanpas-
JIEHHS1 { BBIICHHTb BJHSHUME OTAEAbdbIX (PAKTOPOB HJIH HX COBO-
KYTHOCTH>. (Tam Xe, cTp. 295).

B sroii unTaTe 0COGElHO BaXKHO MpH3HAliHE HEOGXOMHMOCTH
<JlaabHel1lero yrayGJeinoro aHaid3a noysoo6pa3oBaTesbHOTO
npoueccas. Ogiako, B 4eM 3TOT aHAMH3 JOMKEH 3aKJO4aThCs ——
ocraercst HeudpecTHHM. Bosee Toro, na crp. 299 cpoero Tpyxa
aBTOPHl MHIUYT:
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‘«[Tosiydentivie e NOCHE NPOBEJ2HUA aHANH30B AAHHBIE' “fipH
VPABHILIOM NpeJBapHUTENbHOM NPOTHO3e OOBIYHO NOATBEPKAAIOT,
y FOUISHOT 11 JIONONHAIOT NOJeBble IHATHO3MI. Hmenno ato ooKn,u.a-
Crest, KaK 1PaBUIo, OT aHaMHTHYeCKol o6pasoTKis.

Taknm o0pa3oM, aHaAu3 [OYB, KOTOPHIH ABJSICTCA OCHOBIBIM
neroinkoM oGbeKTHBHOR MudopManuun o6 HX cocTase, CBOHCI-
BIX H IIPOHCXOXKIEHHUH, OKA3bIBACTCH JHUWCHILIM CAMOCTOATEMb-
HOroO 31aYCHUA U CMY OTBOAMTCS JMIIb BTOPOCTENEl:HOe MEeCTO KakK
NONOJIHUTEIBHOTO, MOAcoOHOTO MeToaa. OCHOBHBIM e MeToIOM,
10 MIEHHIO aBTOPOB, OCTACTCA CPABHUTENbHO- reorpacpnqecxm’;.

Cornacutbest ¢ TaKOH TOUKON 3peHHs, KOHEUHO, HeMb3s, 0Co-
‘Gonno npuHEMas BO BHMMaHMe, uto Khura M. I l“epacmmsa .
M. A. I'nazosoko#i nosiBuniach B cBeT B 1960 1., T. e.'B TO BpeMs,
‘KOTA2a B MCCAeN0Banue MOYB yxkKe ObUIO BHEJPEHO 3HauHTesibiroe
YHCJIO HOBeHIIMX METOZOB. DTH MeTOAbl MO3BOJIHIH OBHAPYAHTS
B MoYBe OPPOMHOE KOJHYECTBO HOBGHIX CBOMCTB, HOBBLIX SIBJIECHWI,
IIAPOKO HCIO/Ib30BAHHBIX B KIHIe, KOTOPble, ONHAKO, IIHKAKHMH
CaMbiMH CKPVIyJe3HbIMH <«TIOJeBbIMH JHATHO3aMH» He MOIJH
GbITh BOKPBITHL '

Ananua cpaBHHTebHO-reorpaduieckoro Meroga Obli GH --He
TIOJIOH, eCli¥ Obl Mbl He YNOMSIHYJH O MOMBLITKaX 0O0BbEKTHBU3AlLHH
3TOr0 MeTojaa, oCHOBAHHBIX Ha pa3paboTKe KOJHYECTBEHHHIX  MHO-
KasaTenelt, xapakTepu3yOWHNX KIUMAT ¢ TOUKH 3peHUs ero BJAHs-
11181 ' Ha NMouBoOo6Gpa3oBaHHe H pasiudible Hujekcsl E. Mapronua
(Martonne, 1926), K. Topurseitra (Tornthwaite, 1931), C. SHeHa
(licnm Aubert, 1945) n np.

“Onuako Bce 3ITH NOKAZATCAM 0KA3aMHCh HecoBepIUIeHHBIMA,
BHAUKTCALHO YAauliee H HUTCPCCHEE PO3YJALTATH  HCCAENTOBAHHMA
-akan. B, P. BoaoGyesa (1953), paspaGorasuiero yueHue o THApo-
Il TepMOpPSAaX MOYB H THAPO-TePMOTHIAaX NMOYB, OCHOBAHHbIE * HA
aHajiu3e <«MNOYBEHHO-KNMMATHMECKHX apeajsioB» Ha Koopnm-:amoﬁ
CeTKe 0CalKH — TeMneparypa.

B uesoM 115 cOBpEMEHHOro 3Tana pa3BHTHS METONOB Hecie-.
JOBaHHA TeHe3uca IIOYB XapakKTePHO Bce Oosibliee H Gosbllee O~
WIILIEHHE POJIM H YAe/blOro Beca B H3YYeHHH IIOYB, B HCC/IeN0Ba-
"M MX COCTaBa M CBOWCTB M HENpPepbIBHO NPOTEKAIOMHX B HHX
POUECCOB («KH3HH» TOYB) C HX KOJHYECTBEHHOH OLEHKOiH. DTO
nanpabJeHHe MOCTENEHHO BBHITECHSIET NpexHee, sl KOTOPOro Xa-
PAKTEPHBIM OblI0 HEeLOCTAaTOYHO IiyO6OKOe H3yueHHe caMHX TOUB
(rnaBHbIM 06pazoM MOP(OIOrHYecKoe), NOYTH MOJHOE OTCYTCTBHE
HICTIONB30BAHUSA PE3YJ/IbTATOB CTALUHOHAPHOTO H3YUCHHS IMOUBEHHBIX
1IPOLLECCOB H 3aMeHa 5TOTO TIOCHeRHEr0 H3YUeHHeM JIHLIb BHeU.IHHX
yCAOLnHA, B KOTOPHIX NMPOTEKAET <«XKH3Hb» NMOUBbI

B nacrosmee BpeMst oflie KJIHMaTHYECKHC AaHHbIE (TeMie-
PaTypa BO3AyXa, KOJHYECTBO OCAAKOB H'T. A.) BO BCe GoOMbilleli Mepé
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3aMelaloTCA LaHHbBIMH O BOXHOM H TEIVIOBOM DPeXHMaX CaMHX
pouB. Posib pacTHTENbHOCTH NOCTHraeTcst (XOTHA, MOXeT ObiTb, H
He NOJIHOCTBIO) uYepe3 H3ydeHHe oOMeHa 'BellleCTB B CHCTEMe IOY-
Ba — PAaCTHTENbHOCTh, Yepe3 MCCJeqoBaHHE CTPOEHHS KOPHEBhIX
CHCTEM H HX Macc, a «XKH3Hb» TIOYBbI NO31IAETCS yepe3 H3YYeHHe
COCTaBa NOYBEHHLEIX PacTBOPOB, NOUBSHHONO BO3AyXa, AeATENbHOC-
TH MHKpOGJIOpBEl H NMO4YBeHHOI (aynp (6ecno3BOHOYHBIX) H T. A.

Buisip/ieHde HOBBIX THIIOB, IIOATHIOB, POAOB W BHAOB NOYB, TO-
3H2HHe NIPOlleccOB UX o6pa3oBaHHus BO Bce Goabuell ¥ Gojblued
Mepe OCHOBBIBAETCSA Ha aHAJNHTHUECKX MeroAax (yro H OblIO 3a-
semtano Ham B. B. JlokymaeBnim).

Koppeastuskbii nMoaxoR, Jexalluii B OCHOBe CPaBHHTEJibHO-
reorpa¢u4yecKoro MeToAa, OKa3biBaers:d yxe HeAOCTATOMHHIM, OCO-
6eHno A pelleHHs TeHeTHYeCKHX BOMPOCOB, T, €. AJNS NO3HAHHS
CYIRHOCTH MouBooGpa3oBanusi. B 3710t o6nacTH cpaBHUTENbHO-T2-
orpaduueckHii MeTOR MoxKeT 00ecneyHTb JHIUb KOCBEHHLIH MOA-
XOR, OCHOBAHHBIH Ha Jorajkax no npuHuuny cum hoc ergo pro-
pter hoc, B To BpeMsa Kak aHaJIHTHYECKHE H CTAllHOHapHble METO-
Jbl H METOAbl MOJIEJHPOBAHHA BCKPLIBAIOT CaMyl0 NMPHPOAY TOH-
KHX H CJOXHBIX SIBJIEHHA W HX NPHUMHIYIO CBA3b MeXAy COOOH.

B oco6ennocty 101:KkHAa GBITb MOAUEPKHYTa HEMONHOTA YUETA
6royiornyeckoro ¢pakropa. Ero pons B ¢cpaBHHTe/IbHO-TeOTDadHuec-
KOM MeTOAe KOHKPETH3MPOBaJiach TNPEHMYMISCTBEHHO B PaMKax
COCTaBa BbICUIEH PacTHTENbIIOCTH, OTBETCTBEHNOH 3a KPYrosopoT
30/IbHBIX 3JeMeHTOB a30Ta. JKH3HeI_ATeNbHUCTb Xe MOYBEHHBIX
MHKPOOPTaHH3MOB U GeCnO3BOHOMHBIX, KOTOPbie COGCTBERHO TOBO-
pst SBJASAIOTCA HenocpeICTBEHHbIMU areHTAMH BOBJEUYEHHS B NOYBO-
o0pasoBanne pPaJAHallHOHHON 3HEPTHH, NMPEeBPALEHHON BLICLIUMY
PacTeHHAMH B 3HePrHi0 XHMHYECKYi0, — BOBJEYeHHS, KOTOpoe
OCYIIECTBJIAETC 3THMH OPraHH3MaMy B NpoOLecce PA3NONCHHT
PacTHTEJIbIIbIX OCTATKOB, — CPABHHUTEIBHO-reorpadHyeckuM METO-
JAOM OCTaBajacb MOYTH He YUTeHHOMH,

Hexoropble nociennue McecienoBaiiud, B TOM uucie paGorst
T. B. Apucroeckoii (1965, ApucroBckas u ap., 1967, 1968),
MO3BOJAIOT NPELNOJOXKHTb, YTO HenoCpeACTBEHHAn poJb MHKPO-
OPrann3mMoB B pacnaje ¥ NpesBpallelldH MHHEDPAJIOB 3HAYHTRIbHO
Goviblie, yeM Mbl IyMadH a0 cHX nop. He B 3Toit in poau MHKpO-
CpraHH3MOB KPOCTCH NOSIBNACHHE TaKuX <«abCypAEmXx reonpadu-
uyeckHx mnapafokcos» (IepacumoB, 1966). kak cCyllCCTBOBaHHZ
«CYOTPONHUECKHX MOA30J0B» Ha uyeploMOpPcKoM nobGepexbe Kas-
®¥a3a HJH «TeCHBIX YEepPHO3eMOB» N9J JHCTBEHHHUHBIMH  JIeCaMH
Cubrpn u Monroauu? M crob JH  yXK HApagoKcadbHbl 37i
thaxTbI?

Cront npunoMuuts, yro B, B. Ilokyyaes ne Gossics Takux «na-
pamokcoB». YnomuHanus o «Counncxom noxsodes (Cou., 1. VI,
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crp. 442), Jlokyuaep nuuier, 4TO 3Ta NOYBaA BLITJSAHT KaK «...T U=~
nuunotd ceseprotdé nod304,.. HHYEM He YCTYRAIOULHi
CBOHM CeBepHLIM coOpaTbaAM. MTaK, NoYTH PAAOM C a3ajHAMH H
JappoBniuHAMH, npH Temmeparype Coun MoryT oGpa3oBbIBaTbCE
NOMBL TAYXOH, XOJONHON, HO BeYHO CHIPOH TaiirH».

MupiMu cooBamMu, yder BHEIIHHX reorpaduyeckux  yCJIOBHM
Pa3BUTHA M CYULECTBOBAHHA NOYB JIPH PCIUCHHM TeHeTHYeCKHX
BOMPOCOB BO Bce BO3pactalolllefi Mepe 3aMellsieTcs HCCIeL0BAHNH-
€M H CPIBHEHHEM BCEDO TOTO, 4YTO IIPHCYULC HENOCPeACTBeHHO
GaMHM NOYBaM, T. €. MX COCTaBa, CBONCTB M PLIKHMOB (COBpeMeH-
HBIX MuKponpoleccos). OTbICKHBAHHE KOPPENATHBHBIX 3aBHCHMOC-
Teil BO BCeit GOJIbIIeH Mepe MPH 3TOM 3aMelLaeTCs HAXOXKAEHHEM
NPHYUMHHBIX CBA3eH,

B nenom cpasHHuTeNbHO-reorpad:i1eCKuii MCTOH NpeBpaliaeTca
B METOI CPaBHHUTeJbHO-TEHETHUCCKMHH, OCHOBaHHLIA
Ha cdHTede Pe3yJbTATOB, NMOJYYaeMblX MCTOAAMH CPABHHTEIbHO-
aHAJUTHYSCKHMH, CTAlHOHAPHBIM H MOAEJIHPOBaIINSA, NMOXPOGHO O
KOTOpHIX OyAer cKa3aHO HHUXKe, HO C YYeTOM H BHEWHHX YCJOBHH
ouBoodpasoBatus.

BmecTe ¢ TeM H3yueHHe reorpaaueckHX yCNOBHI CYLLECTBOBA-
HUS NOYB COXpaHseT Bce CBOe 3HayeHue I reorpadHu nous, AB-
Ja0luefics OfHHM H3 BaKHEHMIHX PasjeNoB NOYBOBEIEHHA, KO-
TOPHIM 3aKJIOYaeTcs B HaXOuKAeHHH 33aKOlOMepHOCTel pacnpeie-
JieHHSl MOYB Ha 3eMHOM Iape COMPSIAX2HHOIO C MX NeHETHUECKHMH
OCOOEHHOCTAMH,

C. C. Heycrpyes (1930, ctp. 15) nucan 06 3ToM:

«B pycckoit nayke co spemen B. B. JlokyuaeBa npouno ytsep-
AUAOCH TMOHSTHE O NOUBC Kak reorpadgumcckoM olbekTe, T. €. 3a-
KOHOMEpHOEe pPacipeileeHHe 104B 110 3eMHOH 1HoBepXHocTH... [To-
aToMy reorpadus noums (paspsaka Heyctpyesa) sBaser-
CAl BaXKHOH 4aCTbio HayKH O MOYBE, HAPALY C yueHueM O (PU3HKO-
XHEMUYECKHUX CBOACTBAX TMOYBLI, 0 €€ MOPQOJOTHYH H reHe3uce».

C yueToM BCEno CKa3aHHOT'O HHKAK 11eJb3sl COTJIaCHTbCSI C MHe-
nuem Y, I1. Tepacumosa u M. A. T1a30BOKOA O TOM, YTO MOYBO-
BeAenne SBASETCA ..KOPEeHHOH reorpadiiuyeckoll AHCUUIVIKHOM...»,
KaK MUIYT OHH B NPeIUCIOBHH K cBOeH KHUTe.

Cosnannoe B. B. [{okyuaeBnim 10ouBOBeleHHe OblJio, €CTb H
6yeT KOpeHHON eCTeCTBEHHO-HCTOPHYSCKOR IHCLHUMNIHHOH, B KOTO-
poit ©CHOBHOE MECTO 3aHHMAET y4elHe O NOYBe XKak N PH PO A-
HoMm TteJae. Ilpy aTOM, KOHEUHO, OAHH H3 BAXHLIX [ajiefioB
nousoBeleHHSA — reorpadus moys, T. e. yuelude O pacnpenegeHnu
HOYB Ha 3eMHOM lIape, ero 3aKOHOMEPHOCTSX H ero CBASH C (PH-
3HKWO0-reorpaduuecKuMi  YCIOBHAMH,

B 3akii04eHHe CKa3saHHOTO O CPABHHUTE/NbiHO-TeOTPadHyeCKOM.
METOJie ¥ €0 3BOJIONHH HeJNb3sl He OTMETUTb, YTO HOBLIM NOAXO-
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lOM K M3YYeHHIO ITOYB, OCHOBAHHBIM NPEHMYIUCCTBEHHO Ha H3Yyde-
‘HHM MX BelleCTBEHHOI'0 COCTaBa H MaTepHAJIbHBIX CBOMCTB MBI 60-
Jace Bcero o6asanbl akal. K. K. Tenpoitny. Oror sameyaTebHbIH
3CCAe0BaTeb He TOJIBKO 3a/I0XKH/ OCHOBbI KOJIOHAHOH 1 QH3M-
yeckoil xuvuH mouB. OH cAena’ upe3BbLIUAHHO MHOrO 145 NpHOG-
1lleHHs] NMOYBOBENEHUS K TOUYHBIM eCTCCTBEHHO-HCTODHUECKUM ilay-
KaM, NMOJIOXHB Hauajo IIHPOKOMY NPHMEHEHHIO B HeM KOJHYeCT-
BeHHbIX METO1O0B, H BHepBbic CO31aJ PYKOBOACTBO 10 XUMHYCCKO-
My anaausy mouB (Teapoiii, 1909), koTOpoc B GbICTPO HapacTalo:-
uieM o06beMe BBIEPXKANO TPH H3JaHHA NPH XKU3HM aBTOPA H elle
IBa — nocne ero KoHumHb (1923, 1929, 1932, 1935, 1960).

B srom u 3ak/ouaercs 6eccviepraas 3acayra K. K. Texpoiiua,
KOTOpast faer HaM NPABO CBSI3bIBATbL ¢ €r0 UMEHEeM HauajJo HOBOH
3MOXH B Pa3BHTHH [OKYYaeBCKOrO MOUBOBEHEHHA, KaK 06 3TOM
nucaa B, Ig [Moawiros (1933).

B passutuu MeTonOB H3Yy4YeHHS TOYB OYeHb BeJHKA  pojib
T'. H. Buicoukoro, peannsoBaBliero 3 IIHPOKYX pa3Mepax HAEIO
IlokyuaeBa o HeOoGXOIWMOCTH H3yueilHsl «xkKH3HH IouB» (IloKyua-
-ep, Cou¥lctp. 179) u noaoKHBINErO HAYANO CBOMMH INTyGOKHMU
uccieIoBalisaMH cHayasaa B Bennko-AHajoJe, a mos3iaHee u B gpy-
THX TOYKAX, PAa3BHUTHIO CTALAOHAPIOT0 METOXA H3yueHIS IIO4B.
Boabuioe 3Hayeniie B 3TOM OTHOWIEJHH NPHHAMIEKUT TaKkKe M
ucenenosanusam A, A. Mamauanckoro (1949).

HW3YYEHHE COCTABA
U CBOMCTB TBEPAOH $#A3bl MOYB

[Toanoe u3yueHHe NMOYB M NOYBODOPa30BATENbHBIX MHK-
po- ¥ MaxponpoileccoB TpebyeT H3yueHHs BceX ueThipex ¢as, H3
KOTOPHIX COCTOHT nouyBa. OHAKO NpPH U3YyYEHHHU pa3HLIX a3 npe-
MMYIIeCTBCHHOC HJH Ja)Ke HCKJIOYHTEe/NbHOe 3HaueHue NpHOOpe-
TaloT pasHble MeTOAbl. PaBnbivM o6pa3oM AJs H3ydeHHsl Pa3HbIX
a3 MpeHMyILECTBEIIHOe 3HaueHHWe MPHOBPETalT pasHple HUCTOY-
HUKH HH(OPMAUHH M3 YHC.Ia YKA3aHHBIX BbllUe.

Paccyvorpuy, npexae Bcero, Meroasl #CClef0BAHHS OOLMX I
4aCTHBIX 110YBOOOPA30BaTENbHBIX MAKPOMPOLECCOB, H3YyYaTh KOTO-
pbie Lenecoo6pasHo coBmecTHO. OCHOBHBIM OOBEKTOV H3YyYeHHs
ECeTA2 TOoNXKeH ObiTh oGuufi Maxkponpoumecc 1o TpeboBaHue
00yC0B/IeHO TeM, 4TO 0O6pa3oBaHue MOGOTO reHeTHUYSCAOrO ropH-
30HTa Bcerja ObIBaeT cONPAXKEHO ¢ 00pasOBAHHEM COCEIHHX ¢
HEM ropu3oHToB. ['1aBHBIN MeTOx H3yueHEsl OGIUMX MAaKpoIpo-
1eCCOB — CPABHHTEIbHO-aHAJHTHYECKHA — KaK pa3 ¥ OCHOBaW
Ha CPaBHEHHH COCTaBa M CBOHCTB NOPH3OHTOB B NPeJesiaX BCETO
nipouas.
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O6mue M yacTHhle nNOYBOOGPa3IBATENbHBIE MaKPOMPOUECTH
NpOTEKAlOT, KaK MPaBHJI0, ¢ OYEHb MAJIBIMH CKOPGCTAMH, B CHJY
wel0  1ienoCpPeiCTBEHHOe H3 Toja B 104 Halb0JCHHe HaJ XOXOM
THX NMPOLECCOB, T. €. YCTAHOBJACHHE :A3MEHCHHH, BOSHHKAIOUHX 8
1I0UBe B pe3yJbTaTe 3apeplielis UX TOJAHYHBIX LHKJIOB — HEOCY-'
LCCTBUMO. Mp1 Moxem yCTanasjanBaTh U HCCIE10BATh JHIUbL CyM-
MapHble pe3yJbTaThl STHX MPOLECCOB 32 3HauHTeJbHHIE TNpOMe-
KYTKH BpeMeHH, H3MepseMbie 0 MeHblllell Mepe MHOTHMH JecATH-
JETHSIMH, 4 yalle CTOJETHAMH M Jaxe roicavyesetuamu. Iostomy
OCLIOBHOH METOA NI3YYeHHS MaKpOMpPOLECCOB— METOJX CP a B-
UATeJbHO-aHaJuTHYecKH . OH 3akdouaercs B CpaBHe-
HHU BellleCTBEHHOI'O COCTaBa W MaTePUAJbHBIX CBOHCTB TBEpAOH
ashl Ka)XAOTO W3 NMOYBEHHBIX TOPH3OHTOB, ¢ OJHON CTOPOHLI, A
MaTepHHCKOH noponok — ¢ APYroK. Takum o6pasoM, ycraHaBAH-
BAlOTCA HW3MeHeHHS B TBepAoH (pa3c, BO3HMKLIME B pesyJibTarte
MouBoOOpa30BaHHs, T.€.B Pe3y/bTAaTC KaK PCBPaLUEHHs BELICCTB,
GXOJASILIMX B COCTAB TOUBbL, TaK H MY MepeiIBHKCHHA B ICYBe.
3TH u3MeneHus W CHAyKAT OCHOBOH IH CYAKICHHA O NMpHpOIe
npoueccoB NoYBOOGPa30BaHHA.

Paccmorpum te npueMsl 00beXTHBHON XapaKTepKCTHKH TBEp-
Ioit $asel NOYB — HX COCTAaBa M CBOWCTB, KUTOPHIMH Mbl pacro-
Jaraem. )

31ech, npexae BCEro, AOVIXKHBL GBITh HA3BAHLI NPHEMBI M O P-
GoNOruYecKkOoro H3yUYeHHS MNOUB, — CaMbIC CTapuic
H caMmble nepBbie B HCTOPHH NOYBOBEIEHHSA, HO 32 MOCACAHHE JecH-
THAETHSA TOJYYHBIIHE HOBOE pPAa3BHiue B (popMe MHKPOMODYPOIIO-
run. Cospanee B.Ky6uena (Kubiena, 1938) Muxkpomopdonorus
noJyunna gadnbHefillee passuTHe B TpyZax P. Bpioepa (Brewer,
1964) u npyrux mccaenosarenei.

B coBpevenHO/i COBOKYMHOCTH MOD(roJOruyeckie MCTOXBI IO-
3BOJISIIOT €031aTL NpeicTaBAeHue 00 o0LEeM CTPOSHHH NPOPHIA
NMOYBH KAaK cuCTeMBl MOD(}OJOTHYCCKUX TOPH3OHTOB B IIEJOM.
BHeilinue ocoGeHHOCTH 3THX MOPH30HTOB (lBET, CTPYKT) Pa, rpaHy-
JIOMETPHYECKHil COCTAB, OTipefieIeHHbIT OPTaHO eNTHYECKHM MeTC-
20M, TUIOTHOCTh, CJIOMEHHC, Pa3iHiible HOBCOGPA3OBANMSA,Y Kak
HaTpuMep, KOHKPEUUH, BbIIETeHHs CO/eH, CTSKEHnsT KapOOHaTos,
MPUCHITIKH, HPHMA3KH U T. 1.) NMO3B0I4I0T BHICKA3aIlb PAX NMpeaIo-
JIOXKEHHI O KayeCTBEHHHIX (TlepeXOiAIMX OTYaCTH B NOJIYKOJH-
YeCTBCHHBIE) OTJIHYMSX ITHX TOPU30:HTOB NO XMMHUECKOMY cOCTa-
By, B 0cOGElHOCTH B OTHOIUEHHM HAKOMJENHS OpraiHyeckoro Be-
urecTBa, MHIpAliH¥ M cePperaldd OKHCIOB X<efi23a H Mapraiua,
SIBJCHUSAX HX BOCCTAHOBJGHHS W OKUC/NeHHS, COAEPXKAHHA M pac-
ripejeieHHsi KapOOHATOB, THICA M JETKOpPacTBOPUMBIX  coJeit.
Bonbuioe 3HayeHue WMeer Hanwude Pa3HOrO BHIa KOHKpeLui,
CTAXKEHHI W CKOIUIEHHN JKese3a, KoHKpeuuir coleit u KapOoiuaTos,
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CBHAETENbCTBYIOIMX O MHOTHX SIBJSHHAX MHIPAUMH M npeBpaulc-
HHSl BEHIECTB, COBEPILABIUHXCH B IT0YBe Ha APOTAKEHHH UCTOPHH
ee pa3BUTHs, HanpuMep, © OLIIOM BLICOKOM CTOSHHHM YPOBHS I'PyH-
TOBLIX BOX HJH, Ha060pOT, — O HX COBPEMCHHOM NOBbLIIIEHHH, O
CcMeHe PACTHUTeJIbHOMO NOKPOBa H CB8A3aHHONO C BEMM XXHBOTHOTO
MHpa, 0 6bi1o# 6OJBLWOA MOILHOCTH TyMYCOBOTO IOpH30liTa H I. 4.

Bcee 3T naHHBle NO3BOJSIOT COCTABHTh HPEANONOKHTEAbIIbIC
CYXKJIeHusl O XapakTepe KaK COBpPeMe.lHolo No4yBoOGPa3oBaHHA,
TaK U 06 OCOGEHHOCTAX HCTOPUYECKODO Pa3BHTUS NMOMBBHI.

MukpoMopdomorueckuii MeToN HCCIeIOBAHHS TOYB 3HAUH-
TENbHO pacwiupsier M yray6aser aru cyxueiins. OH nospodser
OOHapy:KHBaTh NPH3HAKH  OPHEHTHDOBAHNA M NepPeIBHKEHHT
TJIHHBL, HaTeuHble O6PA30BaHHA, NIPHCYTCTBHE MEJKHX KOHKpeiuuH
M CTSDKeHHH, KOTOpbLle YCKONb3alOT OT HeBOOPYXKeHHOro TJasa,
EbISIBJSIET BHYTPeHHee CTpoOeHHe KO:NKpeUMH sceX pa3MepoB o
JI060r0 CocTaBa 4 OPraHH3alUHI0 MarepHaia BHYTPU CTPYKTYPHBIX
OTHAENbHOCTEN M MEKAY HUMH M T. I,

B uenom mopdororHueckoe U3yuesine nouBbl AaeT FPeacTaBJC-
HHE O CTPOEHHH ee NPOPHJIA, O ce TPAHYJTOMECTPHUECKOM COCTaABE
(xorsi Gbl KauecTBelHOE), O HEKOTOPHIX ABJEHHAX NpeBpallenH4,
nepeiBHXKeHUs H llepepacnpeieseHHs Pas3dWYHbIX KOMIOHEHTOB
MIOYBEHHON Macchl B NpoQHJe MOYBLI B LEJNOM H B OTIEJbHBIX ee
FOPH30NTaX H O NPHHAMNEIKHOCTH I¥O'1Bbl K TOMY WJH MHOMY THIY,
MOATHIY W T. .

OueHb BajKHOEe YCOBEPIIEHCTBOBAHHE MOP(OJOrHYECKOTO METO-
1a — BHeJpeHHe B MPAKTHKY HOCAeJOBaH,isl OObeKTHBHOU Xapak-
TePHCTHKH OKPACKH TIOWB NMYTEM NPHMSHEHHA CTAHZAPTHHIX UBETO-
BBIX 1DKaJ. DTO YCOBEPIEHCTBOBaHHS, yXKe IUHPOKO PaclpocTpa-
HeHHOe 3a pyGeXoM, HOMKHO ObiTh BieapeHo u B CCCP.

PuzuyecKkne cBOMCTBa

TToysa o6Gnangaer psaoM CBOWCTB, Ha3biBaeMbIX (u3u-
YeCKWMH. DTH OBOHCTBAa HENOCPEACTBEHHO He 3aBHCSIT OT XHMH-
YECKOT'0 €OCTaBa, XOTA KOCBEHHO MHOTHEe H3 HHX C HHUM OBSA3aHBL

Ilpu n3ydenun reHesica nousB ux (pU3HuecKHe CBOMCTEA MOTyT
ObTb YCNOBHO MOJpasfeseHbl Ha TPH TIPYANb NO NPH3HAKYy HX
3HaYHMOCTH.

K nepmoii rpynne ortHocsitcs cBoiicTBa (M TPH3HaKH), KOro-
pble cylllecTBeHHO M3MEHAIOTCH B Npolecce NoyBocGpasoBaHus H
hOTOpbIE MOTYT H IOJIKHBI OblTb caMH IO ceGe HCMOIb30BaHb! NP
€n0 H3y4YeHHH HENOCPEACTBEHHO AJS CYXKAEHHS O CYIIHOCTH M OCO-
6ellHOCTAX NOouB006GPa3OBaHNS,

K rakuM cBofictBam omnocarcs nopucrocts (I1), nuddepen-
uvaavnas nopucrocte (II1), o6veminii Bec (OB), yieavbHas
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nopepxuocts (YI1), mMakcumanbHasi rurpockonuusocts (M),
vakcuMmaJnbhas aacopOuHoHHas Baaroemkoctb (MAB), user nou-
sul. ITepabie Tpu (I1, JIB u OB) Moryr c/ayXuTb mpH3HaKaMyu ne-
peynakoBKH yacTHL MOYBBl, HX arper1poBaHUf, NeNTH3aUHH, OT.IH-
HUBaHus, oboralieHUs TyMycoM H T. A. Takne cpofictBa, kKak ¥TI,
MIT u MAB, xapakrepu3syioT co6ol0 (Hapsaly C TpPaHyJOMETpH-
UECKHM COCTIBOM, O KOTODOM pedb HiXKe) KMCNepCHOCTb MOYBCH-
HOW Macchl ¥ ee W3MEHCHHS B npolecce NOYBooOpa3oBaHHs. ITH
H3MeHeHHs MOTYT ObiTh CJAeHCTBHEM pacnaZa M BbIHOCA MJHCTLIX
¥ KOJJIOMIHBIX YaCTHI, X HOBOOOPA30BaHUA M 0GOTAIIEHHS TYMY-
coM i1 T. 4. LiBeT nouBbl CJYXHT KayecTBEeHHbIM MPU3HAKOM Hepe-
pacnpenesenyss B NOUBE OKHCH JKeJe3a W Mapranua (KpacHble,
OGypnie H KeJTble TOHA), ABJAeHMH UX BOCCTaHoB/IeHUs (3ejelble,
cusble H rony6bic Tola), a TakXe HOBOOOpas3soBaHHs W Nepepac-
npeiesieHust rymMyca (4YepHble H cepble, @ HHOTAAa — B TyMYC-HJI-
J1IOBHAJbHBIX NMOA30MaX -— 4epPHOBATO-KpPaclible TOHA).

BTopyto rpynmy cocrasisior pH3duecKHe CBOHCTBA, HMeOLHe,
ec1y MOXHO TaK BBLIPA3HTbCS, NMPEHMYILECTBEHHO CJOYyXKeOHbifl Xa-
paKkTep W HCMOVIb3yeMble B KauecTse KOJHYeCTBEHHBIX MNapamer-
POB — <«KOHCTAaNT» IPH CTAUHOHAPHOM H3Yy4YeHHH COBPeMeHHbIX
NOYBEHHDLIX IpoLUeccOoB M pexkHMOB. K HUM OTHoOcATCH caemyloliye
cBoficTBa: BoaHO-pu3uueckue — mnoaxas (I1B), xamuaaspras
(KB) u naumenbinasa (HB) BaaroemkocTil, anana3oH aKTHBHOH
saars ([1AB), BoJONpoHUI{AaGMOCTb, BJArONPOBONHOCTb, BJAX-
HocTh 3assgaHus (B3), sogonoabemuas crnocoGHOCTh (MOMMOCTD
KaNHAJASPHOM Kakvibl) , KpHBbIe 3aBHCHMOCTH TOTEHUHANA HJIH 1aB-
JIeHUSl MOYBEHHON BJAarH OT BJAAXXHOCTH MOYBbHI, U30TepPMH cOPG-
1IM¥ BOASIHOTO 11apa; TENJOBble CBOIICTBA (TENJIOEMKOCTb, TENJo-
NPOBO1HOCTb, TEMNEPAaTYPONPOBOAHOCTL) H BO3AYHINble (BO3-
JyX0€MKOCTb, BO3;1yXONPOBOIHOCTh).

Bo3mo:mHO, HeKOoTOpble U3 3THX CBOHCTB,, OTHOCAIIHUXCA KO
BTOPOH Tpymnne, MOryT ObLITb KaK-TO HENOCPeACTBEHHO CBA3aHbL C
npoueccoM MOYBOOOPA30OBAHUA H CJYXKHTb NIPH3HAKAMHK A CYX-
JleHHsl 0 ero OcOOEHHOCTIX U ero cymioctu, OxHako mo cero Bpe-
MeHHW TNPHMepOB TAaKOrOo UX MONO;b30BaHus He ObL1o.

K TpeTbeii rpynne OTHOCATCA CBOKCTBA, UMEIOILHE IO NpeHMY-
ULeCTBY NpPHKJaxHOH Xxapakrep. TakoBbl (H3KHKO-MeXaHHUecKHe
CBOHCTBA" TBEPAOCTb, JHIKOCTb, TEKyUYecTb, MIAACTHYHOCTh H T. I.
OHM HCnOAB3YIOTCA NPEeNMYILCCTBEHHO JJIS pelleHHsS BOIpPOCOB,
CBAABAHMUBIX ¢ MeXaHHuYecKOH o0paGOTKON MOYBH HJIH HCNOJAb30Ba-
HHEeM ee B Kauecmse (pyHAaMenta NOPOXKHOrO NOJOTHA, 3AaHHH H
t. 4. K 3101 e rpynne OTHOCHTCS H 3JIEKTPONPOBOJHOCTD [IOYBbI.

Jast Bcex paccMOTPEHHBIX (PH3HYECKMX CBOWCTB MOUBBI CYLIECT-
BYIOT XOPOLIO W3BeCTHble METOAbl MX ONPEREJICHHA, HX NOLPOOHO
paccMaTpuBaTh He OydeM: YKaXXeM TOJBKO, YTO CYIUECTBYIOUine
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METOAB! 0Ka3bIBAIOTCSl TPYAHO NPUTOKHUMBIMH K NIOYBAM, COAEPXKa~
UMM 3HAUHTENhHOE KOJIHYeCTBO KaMHel. MmecioTea 3acayxuBaio-
LWde BHEMAHUS TONBITKY pa3paGoOTKH MeTONOB H3yueHHs QU3HUEC-
KHX CBOMCTB KaMeHHCTbIX nous (Hanpumep, 3aiigerbmax, 1957),
HO B LEJOM 5TH METOAB! ellle JKAYT OKOHYaTeAbHON paspaboTku.

BoablunicTBo MeT010B onpefeneHus GH3MYECKHX CBOHCTB JO-
BOJIbHO I'Py6bl U MO3TOMY 00.1aa10T BHICOKOI TOUHOCTBIO, Miorie
M3 HUX 0oOJajaloT TaKXKe 3HAUYHTENAbHOH THHAMHYHOCTBIO B iTpe-
Jesax KOPOTKHX NpPOMEXYTKOB BpeMeHW, HanpxMmep, BOJONPOHH-
1LaeMOCTb, B.1AarONPOBOJHOCTb M APYTHe BeJUYHHBI, KOTOPHE 3a-
BHCAT OT BJaXXHOCTH noyB. Takue cBoACTBa NMPHXOAHTCHA XapaKTe-
pH30BaTb KPUBLIMH, H306pa’KalOMUMH HX H3MEHYHBOCTb BO Bpe-
MEHH, B 3aBHCMMOCTH OT BJIa)XHOCTM M JAPYrux ycaoBuil. Taxkum
o6pa3oM, 3TH cBOHCTBAa TBepROH (Pas3bl HAXOAATCA B 3aBHCHMOCTH
U OT cOAepKaHHA XUAKOHA (asml.

HexkoTopble ¥3 3THX CBONCTB B CBOeM KOJHYeCTBEHHOM Bbipa-
JKE€HHH He CBsi3aHbl €O CJOXKeHHeM NoyBH. TakoBbl, HampHMep,
MaKCHMaJbHas THrPOCKOIMUMHOCTb, MaxKCHMaJ/bHas aInCcopPGLHOH-
Has BJATOEMKOCTb, YJeJbHas NOBEPXHOCTb, TEIVIOEMKOCTb H IP.
Jlpyrue xe, Ha060pPOT, HAXOAATCA B TECHOH 3aBUCHMOCTH OT CJIO-
JKEHMs TIOYBBI, B CHJIy UETO ONpelessiTb HX MOXHO TOJbKO Ha 06-
pasllax TNOYBbl C HEHAPYIICHHBIM €CTECTBCHHBIM  CJIOXKEHHEM.
TakoBel o6beMHBIi Bec, BOLONPOHHIAEMOCTbh }. BJATONPOBOL-
HOCTh, BCe BHAB BJAarOeMKOCTH, NOPHCTOCTb, TEMJO- M TeMilepa-
TyponpoBoaHocTh M Ap. Kpome TOro, Hekoropule CBOACTBa, Kak,
xzanﬁumep, BCE TEeIIOBhLIE, 3aBUCAT OT BJAXCHOCTH TOYE.

oyBa o0.anaer elle IPYNNOH CBOMCTB, KOTOpbie MPHUHSTO
Ha3bIBaTh (PH3UKO-XHMHYCCKHMU (€MKOCTh 06MeHa, KHC/AOTHOCT
¢ pa3ivuHbIMH ee (OPMaMH, HEHACHILEHIIOCTb OCHOBAHHAMH M
T. 1.). B oranune or ¢usnueckux CcBOHCTB (PH3HKO-XUMilYeCKHE
CBOICTBa HEMOCPCACTBEHHO CBSI3aHbl ¢ XMMHUCCKHM COCTaBOM
NIOYBHI: cONepPKaHHeM B HeH oOMEeHHBIX HOHOB BOIOPOZAa H aJio-
MHHHS, CyMMOH OOMeHHBIX KaTHOHOBH T. I. [TosaToMy 3TH ¢H3UKO-
XHMHYeCKHe CBOMCTBA LleJecooOpasio paccMaTpHBaTh B pasjedie
0 XMMHYECKOM cOCTaBe MOYB.

I'panyaomerpuueckuii cocra noys

I'panysnoMerpHuecknii aHalu3 MoyB, MOMHMO  OGLUeH
TPaHyJOMeTPHYECKOH ee XapaKTePHCTHKH B LeJIOM H JAHHBIX 1A
ee OTHECEHHSI B TY WJH HHYIO KJaC M(QHUKALUOHHYIO TPynny Iio
rpanyJOMeTPHYECKOMY COCTaBY, ZaeT ellle O4eHb MHOIO AJs CyX-
Jelusi 0 pacnaje, nepepacrnpene/eH#d ¥ HOBOOGpa3oBaHuU B MPOC-
(une, BHIHOCE H3 HETO PA3JHYHBIX I'PAHYJIOMETPHYECKHX KOMIIOHE: -
TOB MOYBEHHON MacChl — IVIaBHBIM 00pa3oM ee HanGoJjee MeIKHX
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¢paxuuit, — HJa M KOMJIOHAOB. DTH CYXKIENHS OCHOBAHH yiKe Ha

KOJHYCCTBEHHBIX JaHIIbIX, BCHIY 4eT0 OHH OTJIMYalOTCH HEOOXOLH-
MO O0heKTHBHOCTBIO H TMO3BOJSIOT HAXOAHTh HEKOTOPbie uacTHBIE:
KOJIHUECTBCHIIbIE XapPaKTePHCTHKH CTSIeHW Pas3BHTHS MOYBOOGpa-
30BATEJIbIIOTO IIPOIGCcCa MJIM HEKOTOPHIX ero 3JeMellToB, KakK, Ha-
npHMep, CTelleHH BBIHOCA TOHKHX YacTHI[ U3 TOA30JHCTOrO FOpH-
30HTa, CTENeHH HaKOMNeHH HX B HIJIIOBHAJbHOM TOPH30H-
Te H T. d.

. T'panynoMeTpuuecknii cOCTaB TOYB XapaKTEPH3YeTCs] C IO~
MOILUBIO COOTBETCTBYIOLIHX IIKai pasMepa uactHi, B CCCP npu-
HATa wikana: 1 — 0,5 — 0,26 — 0,1 — 0,95 — 0,01 — 0,005 —-
0,001 MM, o6sajnalomasn TeM cyleCTBEHHHIM HEJOCTaTKOM, UTO NpPH
nepexoje oT ORHOI (paKUHM K APYrOH 3HAMeHATENb INKaJbl [Oe~
peMeHHO u3MensieTcs OT 2 10 5 U B pe3yJbTaTe CO3[aeTcsi Hepas-
HOMEPHOCTb B IpynmupoBke, Pa3Mep uacTHL yMeHblaeTcs TO B.
IBa, TO B NATh pas.

B srom oTHolleHHu.liKana ArrepGepra, NpHHATAs BO MHOTHX
3apybexuwbix crpanax (2 — 0,6 — 0,2 — 0,96 — 0,02 — 0,206 —
0,002 MM), ropasno pauuOHaJbHEH, TaK KaK HMeeT MOCTOSHHBIH
3HaMeHaTeJb NPOrpecCHH, PaBHEIA

01 V10=0316~03

BepositHo, ciiefyer nogyMaTtbh 06 ycoBepIUeHCTBOBAHHH B 3TOM
HanpasJeHUH ¥ COBETCKOH IIKajdbl ¢ COXpaHeHHEM B KauecTse
OCHOBHBIX BEJHYHH €IHIHU H BBeJeH!IeM B KauecTBe IPOMeXyTod-
HBIX BEJMYMH TPOEK, T. e mNpuHsATh Wwxkany: 1 — )3 — 0,1 —-
0,03 — 0,01 — 0,003 — 0,001 mm. Takas mkana Gynzer GoJee
paBHOMepHOM M, B UaCTHOCTH, oGjeryur rpaduyeckoe HaoGpaKe-
HHe rpaHyJOMeTpPHUECKOro COCTaBa.

Kpowme Toro, cienyer cienath NMONbITKY NPHUBECTH B BO3MOXKHO
GoJsiec TOUHO® COOTBETCTBHEC INKAJNY FPAHYJOMETPHYECKOro COCTaBa
C MHHEpaJOTHYECKHM COCTaBOM TOYB OTAENbHLIX TPaHyJOMETPH-
neckux Gpakuui.

Heo6x0nuMo BCeMEpHO pCKOMCHIOBATb [OBOAHTH ONpejese-
HHe TPaHYJIOMETPHYECKOTO COCTaBa A0 KOJJIOHAHON  (pakum,
NpuUHSB 3a ee BepxHIo0 rpaHuny 0,003 mau 0,0001 mm.

3acnyxuBaeT BHUMAHHSA YCOBEpUISHCTBOBAHHE CYIIECTBYIOLIHX
¥ pa3paboTKa HOBBIX, OBLICTPBIX METOMOB IPaHYJOMETPHUYECKOrD
aHalu3a, B JaCTHOCTH, METOLOB HENPEPLIBHOIO aHaJH3a.

ArperaTiblii
H MHKpoarperaTtHbiii cOCTaB noys

MeTonpl arperaTHOTO M MHKDOArperaTHoro  aHajaH3a
NOYB MMeEIOT C©BOeH LeJbl0 AaTh OO0bEeKTHBHYI0 XapaKTEPUCTHKY
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2rperaTHoro COCTOSIHUS NouBbl. OCHOBHOM NPAMOA METOX TaKOLD
aHaau3a — MPOCeHBaHHe NOYBHI Yepe3 CHCTEMY CHT ¢ OTBEPCTHSA-
MH pasJIMuHOTO, MOCTeNeHHO yMeHblIalomerocs guamerpa. IIpoce-
HBaHue OblBaeT KaK «CYXHM», TaK H «MOKpbiM», HauGoapluum#i uu-
Tepec NMPelCTaBASIOT pe3yJbTaThl MOKPONO POCEHBAHUA, NOCKOJIb-
Ky OHW HAIOT NpeAcTaB.1eHHe O COJAEP)KaHHH B NOYBe BOLOYCTOH-
YHBBIX arperaToB pasHoOro pasmepa.

Onnako BOZOYCTOHUHBOCTb arperatoB B GOJIbIIMHCTBE CJy4aes
OTHOCHTENBHA H 3aBHUCHT OT YCHOBHH MOKpOro npocemBaHua. [lo-
3TOMY JJf NOJYYCHHS CPaBHUBACMbIX Pe3yJbTATOB HeOOXOZUMO
€031aTh TOCTOAHCTBO YKa3aHHbIX YCIOBHH, UYTO [JOCTHraercs ¢
TIOMOLLIO MeXaHu3alluu aHalu3a, KoTopasi odecneyHBaeT MOCTO-
SIHCTBO INPOJOJAAHTENLHOCTH CONPHKOCHOBEHHS! IIOMBBI C BOAOH,
NOCTOSIHCTBO CKOPOCTH MPOXOXKAEHHS BOALL Yyepe3 aHANH3KPYCMblid
ofpasen u 1. A. TilatebHoe coOMIONEHHEe BCeX 3THX YCJAOBHH IIO-
3BOJISI€T NO.1y4aTh XOTHA H YCJOBHblE, HO BCe Xe CpPaBHHMble Xa-
PaKTEePHCTHKH arperaTHOr0 M MHKPOaTBeraTHoro  COCTOAHHA
NOYBHLI.

Baaosoii XMMHUECKR# COCTaB MOYB

Onpenenenne BaJOBOTO XHMHUYECKOTO COCTaBa MOYB 0
HeJlaBHEer0 BpPeMeHH ObIO CaMbIM TJIaBHHIM M MOYTH eAlICTBEH-
HBIM METOAOM AAS cyXAeHHs 06 oblleM xapakrepe NOuBOOGpa3o-
BaTeNbHOTO MaKpompoilecca. JTo cBOe 3HayeHMe JaHHLIH BHA
aHa/H3a COXpaHsieT M NO HacToflllee BPeMs, XOTS 3a MNOCHeAHHE
JeCSATUAETHS MOSIBUIOCh HECKOJNbKO HOBBIX METONOB (XHUMHUYECKAX
U pH3UUECKUX), CYILECTBEHHO €r0 JONOJHAIOLIKX.

IMpu Tak Ha3LIBAEMOM <MOJHOM» BaJOBOM XHMHYECKGM aHa-
Ju3e NOuBHL B Heli onpenensercs obllee comepxkauue Si, Al, Fe,
Ca, Mg, K, Na, Ti, Mn, Cl, S, P u norepsi npx TpoKaauBauH.
B mocienniol0 BXOAHT COAEpIKAHHe TyMyca, a TaKXe XHUMHYECKH
CBA32HHOH BOAbI M YIJIEKHCAOTH KapOOHATOB, €CAH OHH HMEIOTCH
B NOYBE,

Oco6o onpeneasieTcs ellle cofep)KaHHe MHKpPO3JeMeHTOB Zn,
Mo, J, Co, Se, Cu, Ba, Pb, B u ap.

OtacabHo olpefessieTcss TaKxkKe BajoOBOE co,uepmanne asora,

ITo noBomy BanOBOro XHMHYECKOTO 3JEeMEHTaploOrO COCTaBa
(KOTOpBIAi OGLIYHO NPHBOAMTCH B (OPMe COREpKAHHA OKHCIOB,
CyMMa KOTOpBIX R0.XKHa ObiTh O6am3ka x 100), moxHO caenartn
IBa TJIABHBIX 3aMeyaHMs.

Bo-nepBrix, cyllecTBeHHbIH HelOCTATOK alaJjH3a B NPOBelell-
HOV Bbillle BUAE — OTCYTCTBHC Pa3ie/IeHHS COLEPIKAHHS KeJe3a
na Fe3+ u Fe2— , T. e. OTCyTCTBHE oONpeleNeHHs] COAepXKaHHUs
ABYBaJIEHTHOTO Kefle3a., DTOT HEAOCTATOK JHIIAeT HAC BO3MOX-

32



HOCTH KOJIHUCCTBEHHOTO OOBOKTHBHOTO CYXKACHHT O CTeNeHu pas-
MITHA B NOYBAX OIVIEGHHS, IVIeeBAaTOCTH M JAPYFUX CTeneHeHd W
(hopm NpOSIBNEHHS BOCCTAHOBHTEILHOTO (BPEMEHHOTO WK MOCTO-
ANHOTO) pexkMa. Mexay Tev 3TH gBJeHhsl WIPAIOT OTPOMHY:O
poab B 00pa30BaHuM MOuYB MHOTMX TANOB. BBepeHHe B MPaKTHKY
BaJIOBOTO aHa.au3a ompeacicius Fe?  (napany ¢ ompenpesnexyem
€ro <JErkoMOABHKHBIX (DOPM») [103BOJMIIO Gbl BCKPbITh M KOJH-
UYCCTBEHHO OXaPaKTePH30BATh NMPHPOAY MHOMHMX  0ocoGeuHOCTeH
THAPOMODPHOTO NOYBOOOPA30BAIMSA, o KOTOPHIX B HacTodllee
BpeMsl Mbl MOXKeM JIHIIL BLICKA3bIBATH Mad0000CHOBANHbBIE NOraj-
nH. Tlpn aroM caexyeT, KolcyHO, YYUdTBIBaTh, 4TO 4acTh [ e?
BXONMT B COCTaB MepPBHYHILIX MHHEPAJIOB,

Bropoe 3ameuanue kacaercsi TaK Ha3blBaeMOH XHMHYECK'
CBA3AHHON BOABI. B naciosinlee BpeMs ee MPHHATO ONpeledaTh Ii0
Pa3HOCTH: NMOTEPS OPH IIPOKAJHBAHHM MHHYC COAEPhalile TyMy-
ca H cojepxKalihe xapOouartHoll yriexkucjorsi, Merox 3tor, He-
COMHEHHO, HEOCTAaTOWI0 KOPPEKTeH, TaK KaK O«CONePKauHU TYyMY-
€a Mbl CYAHM N0 COACPAKANHIO YIVIepPOja, YMHOXKAs €ro Ha MocTo-
SHHBIH YCJOBHBIA KO (DHIMEHT, KOTOPHIH, HCCOMHEHHO, He MOXKeT
GbITh OAMHAKOBLIM ;1131 Beex mous., Oxnako pee e, B 0COGEHHOCTH
7191 FOPH3OHTOB ¢ MaJILIM COJEPXKAHHEM TyMYyca, 3TOT METOJ Jaer
V10BJETBOPHTEIbIILIC pe3yabTaThl. [103TOMY HenpaBHIABHO TO,UTO
3a nocjkefHHe FOALI HOMBOBeXbl, MYOJHKYS BaJOBBIC aHAJH3bI
TIOYB, NEPECTAAN BKJIOUATL B TAGNHUbI JaHHblE O CONEPKaHHH XH-
MHUYECKH-CBA3aHNON BOJAbI, OPaHHYABASCH JHLIL NPHBEHCHHEM
CyMMapPHO# BeJHUYHIIL IIOTEPH IIPH TIPOKaJHBaHHH. B ocoGeHHOCTH
COAepIKaHHe XHMINCCKH-CBSI3AHION BOJBI (BaXKHO NPH  aHaJNH3e
COCTaBa MJHCION # KOMTOHIHON (PpaKuul, TaK KaK ee BeJHMHHA
MOXKeT gaThb IOHHLE JOTOJNHHTEeNbHble CBefelus] 0 MHHCpaJoTH-
YeCKOM COCTaBC¢ HasBaiHbIX (paxuwmit, OnpejeneHne XHMHYECK- .
CBA32HHOMN BOJILI 1P BASIOBOM «XHMHYCGCKOM alanu3e A0YB» HOJK-
HO CUMTaTbhcsl OOstzaredbibiM, Ha Gonbloe 3HaueHne «KOVIOHEHT-
HO# ROJBI®, T. ¢ BOMN, 3aKpeIIfAeMOl B BelllecTBax, CJIaralolyX
reorpaduyeckylo ofojiouny, ykasmiBan n  akax B. P, BomoGyes
(Boaobyes u Kyacwon, 1961, 1970).

KpoMe BaJIOBOrO XMMHUECKOTO COCTABa MOYBHI B LCJAOM, IIHPO-
KO TNPAKTHKYETCS W SIBASICICS CYUICCTBENNBIM H TOJNE3HBIM OO~
HenHOM K HeMY BaJoBoil XHWMHUOCKUH COCTaE pPa3iHUYHLIX TPaHy.Io-
METPHUSCKHX (Ppakiuih —- B 0COGEHHICTH WIHCTONH ¥ KOJAOMZHOM.
STOT BHA aHAJIH3a 4acTO HpUMeENsieTcs B COKpAlleHHOM BHIE, C
ompexeienHeM Toabko 7 yncementoB: Si, Al, Fe, Ca, Mg, K u Na,
a TaKXe TOTEPH NPH NPOKAIHBAHUE ¥ ryMmyca. BasoBoit cocras
atux (paxnuit umeer GoALNIOe 3HAYEHHE NPU pelleHHH BONPOCA
0 MHHepaJOTHYECKOM cocianc uia u Koymouios. Caenyer orme-
THTH NHeJOCTAaTOUHOCTb NPAKTHKYeMOTO 4acTO OlIpefesedHs BaJlo-
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BOTO XMMHYECKOTO COCTaBa TOJLKO HJa, 6e3 OJHOEPEMEHHOIo Of-
pelesienMs cocTaBa KoJaJaouxHOi ¢pakuuu. Hezocrarounoctb Ta-
KOTO MOAXORa ONpefesisieTcss TeM, Yr0 MHHePaJOTHYECKHH COCTa3
8772 ¥ KOJLIOHIHOH uacTH Hepeaxo OSIBAeT PAasKuHLIM, Ipexie
BCero 3a cUeT cOoAepXkKaHus B NPeNKOANOHIHOH (PpaKUHH KBapua.
IloaTomMy Heo6xoauMO 00643aTeNLHO pasfeNbHO ONpele/siTh BaJo-
BOH XWMHYeCKuii COCTAaB KOJJIOMIAOB H MPeIKOIOUIHON (paums.

Onpe,u.e.vlenne OTAEJNbHBIX XHMHUYECKHX COeRUHEeHHH

Kpove Ba.10BOTO XHMHYECKOTO COCTaBa NOYBHI B LEJI0M
H OTHEeNbHBIX rpaH¢pakiliii, UMEIOTCS MeTOAbl ONpeXeJeHHS OT-
AeNbHBIX XMMHUCCKHX coefnHenni. K HpM mpexpe Bcero poJKHO
ObLITb OTHeCeHO onpeejJeHHe PA3JHUYHBIX NMPOCTHIX COJeH: XJopu-
OB, cyJb(paToB, KapGOHATOB ¥ 6GMKap6oHATOB (A HHOTIA H HUTPA-
toB) Ca, Mg u Na. Ot conu B npupomHOi#i O0GCTaHOBKe B TO'
ILTH MHOH CBOCH 4acTH HAX0JIATCA B COCTABE JIOUBEHHOrO pacrt-
BOpa M JMIbL YacTHYHO — B TBepIoi (ase. Hemocpeacrnenso
OnpenesaIoTCs He caMu coJH, a ux uoHel: Cl—, SO2- , COz
HCO; -, NO;y , Ca? u Na*, a unorna u K . Jlerko pactBo-
pUMBIE COJIH-XJOPHABL ¥ HHTPATH BCEX TPeX KaTHOHOB, CyabdaTul
Mg2+ K- uNa ,kap6oHar u 6ukapGoiar Na  onpegeasiorcs
B BOANBIX BBITSXKKaX. %Iymaapﬁoe comepxanne HoHa SO4* -, T. e.
BXOJAIIEro He TOJBKO B COCTaB Cy.Ib(aToOB HATpHi H MarHHdA, HO
7 B COCTaB 3HauHTeNbHO Melee PAacTBOPHMOTO rHmca — onpege-
JIsieTcsl OTHENbHO, TaK KAaK NPH COASPXKAHWH €r0 B MOYBE CBBILIE
1% Beca mouBbl B BOMHYIO BHITSKKY 1:5 rHmc nonHOCTBIO He
nepexonut. IlosToMy cymmapHoe comepxkanse SO,2  (Herouro
nasbiBacMoe 0GBIYHO «COJePXKaNHeM THIICA») ONpeReNsieTcs ImyTeM
06paGOTKH TIOUBHI COJAHOH KHCJIOTOH ¢ OOJMHBIM OTMBbIBAHHEM
SO,2 . Oror npuem TeM OoJee BaxKeH, uTo, KaK TnokasaJja
M. M. Pawmesckass (1954), kpucrajnel THICA Hepeike OBIBAIOT
NOKPHITH 000J0YKOM u3 KapOonarta XanblHs, KOTOpasi NpensaTct-
BYeT PaCTBOPEHHIO THIICa B BOXHON BHITSXKKE.

Basosoe comep:xanue 1ma3sBaHHBIX HOHOB IIPOCTBIX COJMeH Mo-
JKeT ObITh YCJOBHO TIEPECUHTAHO Ha COjepKalHe CaAMHX cCoJeil:
NaCl, Nay,SO, u 1. 1.

BecbMma craGopactBopumbie B BojJe kap6onate Ca2  u Mg?
ONpefeasaloTcs MyTeM OmnpeneleHHd KapOOHATHON YIJeKHCJIOTh!
npu o6paboTKe NOUBbI COSANONH KucaoTOH. B Tex cayvasx, —
JIOBOJIbHO YacThlX, — KOTZa B MOYBe COAEPXKHTCA TOJMBKO Wap-
_Gonar kanblus, Kap6onaTHas YrJICKHC/JIOTa MOXKET GbITh TepecyH-
TaHa HemocpexcTBeHNo Ha coaepxanne CaCO; Bonpoc -— umeer-
JY NI0YB3 TOJILKO KapOGOHAT KanbllUS — pellaeTcsi CACAYIOIHM
o6pazom. CoNITHOKHCYIO BBITSIKKY POTOBST HE TONbKO M3 o06pas-
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110B M3 KapGonaTibiX TOPH3OHTOB, HO M H3 06pasloB CJIOEB, Je-
YKaLMX BHIIC, U onpeiensior B Hefi comepxanne Ca? - u Mg? - .
Ecau xosivyccrso Mg?' npu mepexole OT HeKapGOHATHBIX TOPH-
301TOB K KapOGOHATHLIM CYIIeCTBEHHO He M3MEHSCTCH, TO MOXHO
CUMTaTh, UTO B NOUBE 3aKJIOYeH KapGoHaT TOJABKO Kadbuus. [Tpu
OANOBPCMEHIOM coepKaHun kKapGouatos # Ca u Mg, coaepxa-
uve kapGonatoii COp yc/OBHO NMEPECYHTHIBACTCA B COZEPIKAHHL
CaCO; u MgCO; nyrem pacnpenenenust CO, mexny Ca v Mg —
nponopuuoHa b0 cogepxkannio Ca n Mg, nepexoAsmux B cosi-
HOKHCAYIO BBITSIKKY.

Onxako mocjaenHWii nepecyer JONYCTHM JHUlb TOTAA, Korja B
nouYBe HET Tunca.

Hanee ciegyer Ha3BaTh MeTOXbl OmMpejesieHHs Pa3JHYHBIX
OTAENBHBIX «(pOPM» HCKOTOPHIX 3JeMeHTOB. Bee sty MeToab Gosee
WJIN MeHee YCJOBHBI, a ONpeesasieMble ¢ HX TOMOIIBIO GOPMbI 37e-
MEHTOB — OObIYIIO 1le BTOJHe onpeieseHlibl ¢ TOYKH 3PEHHST MX
XHMHYECKOTO C€OCTaBa M MHIEPaJOrHuecKoH NpUpOIHI,

3.lech mpexne BCEro HOMKHBL GbiThb YMOMSHYTH WHPOKO pac-
NPOCTPAaHeHHble METONbl OMpCHEJeHH S [IONBUMKHBIX> HAH «JIerko
pacrBopuMbix» (opm Al u Fe. DT Meroanl MOTyT ObITh pasiesuc-
Hbl Ha ABe MPYMIbi: KHCIOTHBE METOAB! ONpejeseHns MmOIBHAKITBIX
dbopmM o6ouX 3THX 3.TEMENTOB M BOCCTAHOBUTEIblible METOAbl 0f-
penefenHs MoJABHKHOTO XeJesa.

«TlonBHKIIOE ene30» COICPKUTCH B OueHb MHOTHX TOUBAX
¥ TPYHTAX W NP ITOM B AOBOJIbHO 3HAYHUTENbUBIX KOJIHUECTBAX,
rJ1aBHBIM 00pa3oM, BCPOATHO, B BHAEC THIPOOKHCeH ¢ ueonpele-
JIEHHBIM KOJIHYCCTBOM BOAHL, T. €. B opme Fed ' (OH)u , a unoraa
6nthb MomeT n Fe? (Ol n . Kpome Toro, He lckJaoueHa BO3-
MOXKHOCTb llaxoxienust B noyse Fe; CO; w1 o6MeHnoro ioxa
Fe?+ . AmoMunuil Moxer couep:xarbcs B GopMe THIPOOKHCH M
O6MEHHbLIX MOHOB. DTH (POPMHI XKejaesa W aJIOMHHHA  UaCTHYHO
HepeXoAAT B caalbie PacTBOPHl PasNHUHBLIX KHCJIOT — KakK MUHe-
panbHBIX, TaK M oprainyeckux. IlpuMeHenne Gojee HAH McHee
KOHUCHTPHPOBAHHBIX PAaCTBOPOB MHUHEPAJBbIBIX KHCAOT HCaoNyc-
THMO, TaK KaK ONM BHI3BIBAIOT pPaspyllleHHe HEKOTOPHIX INIHIIHBIX
munepasnos. IlpuMerenue caaGbIX pacTBOPOB MidlepasibHbIX KHC-
not (nanpumep, 0,05 n. HCl) neneaecoobpasto, 1aKk hak B 0po-
necce peakuuu samerHo Mmensiercst pH pacrsopa, IToatomy naun6o-
Jiee 1eneco06pa3Hbl PacTBOPbl OPTAHHYECKHX KHCJAOT C aHHOHAMH,
JaloIMMH  KOMILIeKcHbie HoHbl ¢ Al® |, Fe? u Fe?™ | Beaen-
CTBHe 00pa30BaHNs KOMMJEKCHBIX aHHOHOB HOHBI JKeJe3a u aJio-
MHHHSI YXOAAT #3 cepbl peakuuu W NOCACHHAS MOMKET HATH HO
KOHUA, 4TQ TMOBBLIIIAET NOJHOTY PACTBOPEHHS THAPOOKHCH. YKa3aH-
Hble pacTBOpbl GHIBAIOT 3a6ydepenbl ¢ MOMOLIbIO cojdel Tex XKe
kucaoT. Hanbosee crap u nomyasiped u3 3THX METOIO0B TaK 1a3bi-
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paembiii peaxktus O, Tamma (Tamm, 1922), npeacrasaious
co00l0 HOpPMAIblibiii PAacTBOP LIABENBOH KHCAOTH, 3abydepeil-
Hblii OKCAJaTOM aMMOIIHS. .

.19 ¥3BACUEHHS «NOABHAHBIX (PODM» HE CHJAKKATHOTO KeJe-
3a ObUTH MpeJJOXKeHbl BOCCTaHOBHTeNbHEE Mertoian. C ux mo-
MOLLbLIO )Kede30 BOCCcTanasiHBaeTcsl U B (PopMme ABYBaJeHTHOrO
nepexofuT B pacmsop. B Hacrosillee BpeMsl LIHPOKO NPUMEHAETCA
meroa Mupa u [xekcona (Mehra and Jackson, 1959), B koropoM
BOCCTAHOBUTENEM CJAYKHT AMTHOHUT Hatpusi (Na.S.,04) B coue-
TaHuW ¢ uurpatom Hatpus. JlaHHbi MeTOA, B YAacTHOCTH, MPH-
VieHsiIeTCs AAS CHATHS JKeJIEe3HCTHIX INIEHOK C YacTHIL PasAHulibiX,
B TOM MMCJAC H TIHHHBIX MWHEPaJioB, MpH MOATOTOBKE 06pasuon
IOYE h DPEHTTCHOBCKOMY aHaJiu3y.

Iipyrumy metonamu sBasioncs meronx Jle6a (Deb, 1950),
Hxepppuca (Deflries, 1946), [Iposgosa (Drosdoff, 1935) u ap.

Bce 3mu MeTOan eirpeiacnenus «MOEBHKHBIX» (opM hene3a #
asHOMUIINSA, MOBTOPSAEM, YC.JIOBHBI, IIPexie BCEro H3-3a Heonpege-
JIEHHOCTH XWMHUECKOTO cocTaBa TeX (OpM HOJAYTOPHbLIX OKHC/O0B,
IKOTOpble BCTPEvaloTcs B 1I0YBaxX, Heompele.eHHOCTH HX «BO3pac-
Ta», CTeNeHu THAPaTHPOBAHHOCTH M T. 1.

Becbma KenarenbHO Gbisio Obl NPOBECTH METOAHYECKOE HC-
cJIe0BalKe M0 COMOCTABASHHIO MHOTOUHC/ICHIIBIX METOAO0B Onpeje-
Jenns HazBanibix GOPM NOJAYTOPHBIX OKHCIOB MeXAy co0oi A4
pellennsl Bolpoca O TOM, KaKde XKe H3 3THX METOLOB HauboJjee
paunonaibnbl, K TakoMy veromuyecsoMy HCCIeLOBaHHIO clelyeT
npuBJeYb MCTOAB MHHEPAJIOrUH H (PU3UUECKONH XHVHH.

Hanee 1eo6\OANMO YNOVSIHYTH METOX ONpeleseHKs «aMopd-
HOTO Kpewmiledevay, npeasoxenunti akan. K K. lenpoituem w
3akJlouaoiluitca B 00paloTKe HaBeCKM MOUBLI NPU  HarpeBaHHH
1a 6aHe 5%-nbivM pacrsopom KOH. 3ror pacteop, sepositho, pas-
pyWacT B KakoH-TO Mepe W yacTHIBl aJIOMOCHIMKATOB, a TaKXKe
pacTBopacT ruapooktch atominus, IToatoMy B naliteHnoe B pacrt-
BOPe KOJHUCCTBO KpCMIIC3€Ma BHOCHTCSl TIONPaBKa Ha KPeMI2-
3eM, nepelientutit B pacTBOp BC/AeACTBUE PAa3pyUIEHHS yacTHUEW
agiovocHanhatos. TlonpaBka B KJacCHYeCKOH TPONHCH MeTOJA,
nannoit K. K Teapoiiuem, BbluncIsieTcs 10 KOMHYECTBY HalJeHHO-
ro B pactsope ajsioMunusi, Cunraercs, YT0 PaCTBOPEHHIO NOABEPT-
JTUCh aJIIOMOCHIIHKATbl ¢ hopmydolt kaomuauTa 25105-Al.0;-2H,0.

Ha#ins myTeM COOTBETCTBYIOUIENO NepecyeTa KOJUUECTBO KPeM-
neseMa, CBSI3aHHOTQ C TVIMHO3eMOM, U BBIUTS €ro colepKaHue U3
06llero KoJHuecTBa KpcMHe3deva, O0napy:KeHHOTO B pPacmBope,
1axX0IAT coaepiKanue «cBoGOAHOrO» (avop@HOro) Kpewiiedema.
OTOT, TOXKe YCJIOBHBIH, METOH C/AELYET yTOYlHTb, Bo-ncpsuix, u3
nafiacudoro xoauyecrsa AlyO; Hallo BbIYECTb TO €F0 KOAMYECTBO,
KOTOpOoe MOoTJio ObiTh B NOYBe B ¢dopMe cBOOGOAHOH TI'HAPOOKHCH.
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O110 MOXeT 6biTh ONpelieNeHo ¢ NOMONIBIO BHTAXKKH Tamma.
Bo-BTOPBIX, BLIMHUCIAS KOJHUECTBO CBSA3AHHOM KPEeMHEKHCIOTH,
cIe/lyeT HCXOANTD He U3 POPMY.Ibl KAOAHHHTA, a U3 COCTaBa HIHC.
Toi Qpaxuyn, v mpuMensiTh oTHomwenne SiO; : AlOs, paBHOe He 2,
a TO, KOTOpOe HalHdeHO B WIHCTOH (paKuuy M XOTOpPOe B TMOUBaAX,
pPa3BATHIX Ha CHAAJHUTHBIX NOPoAaX, oOwuno npesninaer 3. Bupo-
ueM, ¢elyeT HMETb B BHAY, YTO B IIEJOUHYIO BHITSKKY NMEPEXOANT
TaKXe ajnodaHbl, B KOTOPHIX MoJexyasphoe otHoulenue SiO:
A1,03 moxer GbITh H MiIbIM, Y4€M B HJIHCTOH (ppaxuuy,

CyinecTBYIOT XHMHYECKHC METOABl OMPeNeIeHAsT KPeMHEKHUCIIO-
Thl, cCORepIKalieiicd B nouse B dopMe KBaplia ¢ NOMOMULbIO ofGpa-
60TKH 1H04YBbl Pochoploi Kucnoroll nau GropHo-GOPHOH KHCTOTOA.
TousOCTb 3THX MCTOLOB HeM3BeCTHA,

CyumecTByer ellle MeTo1 OnpeieseHts KBaplia ¢ NOMOLIbIO Bbi-
TSDKKH M3 NOYBBI CMECHIO TPeX KOHUEHTPHPOBAHHBIX: COJsIHOM,
cepuoit u asortHoil kucaor (Poxe, 1934). B sroii cmecu pacrBops-
JOTCSE BCe TMMHULIC MuHepaabl M uacTh nepBHyHbx. OGpaGorxa
TPEXKHCJIOTHOH CMCCLIO COMPOBOKAACTCS mOC.Ienylolleli o6pador-
Kol 2%-HbIM PaCTBOPOM COAbI a5 YAAIEHHS KPCMHCKHCIOTHI,
nepeluenpeii B paciBop W BbmMaBiUeld B ocaack. B ocramke oc-
TaloOTCA FJ1aBHLIM 0OpPa30oM KBapl, W NojeBble wnatu. [lpoBeds
BanOBOH aHANN3 OCTATKA, MOJXKHO PAacCydTaTb COAEpKaHHE B HeM
10J1€BBIX LMATOR JIyTeM YMHOXeHus conepxxauusa Al.O; na xosd-
¢uument 3,6, COOTBETCTBYIOIHA MOMEKYJIAPHOMY OTHOLUCHHUIO
6Si0; - Al,O3, xapakTepHOMY 451 KHCIBIX NOJeBbIX wnaroB. Haii-
JeliHoe TaKUM 00PA30M CcOIep:KaHHe CBA3adi0H KPEeMHeKHCAOTh
BBIYHTAIOT H3 NANCHHOTO B OCTamke OT 06PaGOTKH TPCXKHC.IOT-
HoM cMecbio. Pa3nocTb cOOTBETCTBYeT cOlep2KaHUIO KBapia.

AHANU3bI, OTHOCAIHECH K MCCACAOBAHNIO
MOYBEHHOTO KOAJAOHAHOTO (<NOrAoWalouero»
HAH «06MEHHOr0») KOMMJAeKca

TlouBennnlit KOMJIOWIHBIH XOMMJIEKC COCTOMT H3 ABYX
yacTell — «aHHOMIONY ¥ «KATHOHHOA»., AHHOUHASA MaCTh NPEACTaB-
JAeHa TYMYCOM, NPCTKONIOHIHOH M KOJNIOHAHON TPAHYJOMETPH-
yeckuMy Ppakumsimn. O BanoBOM anany3de 3THX (Qpakuni  yhe
rogopuan. JloGaBHM JMIIb  KeNaTeNbHOCTb BHAEJIEHHS 3ITHX
(pakunit u3 NOYBBI ¢ NOMOIIBIO TOJBKO MEXAHHYECKOTO PaCTHPAa-
Husi, 6€3 NpHMEHEeHHs XIIMHYEeCKHX MeToA0B nentusauuyu, CooTser-
crayole Metoibl Ouau onucansl P, X, Alipuuanom (1960) u
H. U. Top6ynosum (1963). Xumnyeckne MeToIbl — B OCOGEHHOC-
TH CONPOBOKIAaeMble NIPHMCHEHHEM KHUCTOT — MOTYT paspyliars
KOMJIONAHBIA KoMINeKe. BB ¢ciyyae HeO6GXOAHMACTH YAAAHTh Kap6o-
Hatot ‘Ca u Mg 3to MOXHO caenaTh myTeM OGPaGOTKH MOUBYHI
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HEHTPAJbHBIM PACTBOPOM KaKOH-HHGYIb COJMH aMMOHHS — HAIPH-
Mep, XJOPHCTOTO,

KaTtnosnas 4acTh KONIOREHOTO KOMIUIeKca NpeAcTasieHa 06-
MeHHbMu KatHoHamu: Ca?t, Mg? |, K®, 6K Na-, H-, NH,'
Fe?! y moauMepHBIMH KaTHOHAMH THIPOOKHCH amomuuus. Kpo-
Me onpenescHUs COAePKAHHA ITHX OOMEHHbIX KaTHOHOB onpeje-
JSIOT €ellle eMKOCTb 06MeHa HelOCPeACTBEHHO, a TaKXKe H pasuy-
Hble (popMbl KHCJIOTHOCTH.

B oTnolIeHMH 3THX aHaJH30B ClAelyeT cHeJaTh CjeAylOLlHe
3aMeyaHusl.

Bo-nepBhiX, X0 cero BPEMeHH HET BIOJIHe HAAeXHbIX MeTOA0B
onpesedens cogepxkanusa obmennnix Ca? - un Mg? - B mpucyt-
CTBMH KapGOHATOB ITHX HOHOB U TE€M 00Jiee B NMPHCYTCTBUHH THIICA
¥ J1erkopacTBOPUMBIX COMEH, .

Bo-BTOpbIX, CylLlecTBYeT HeCKOJbKO/COTMIaCOBAHHBIX APYT ¢
ILPYroM MeTOLOB onpefeseHHs HOPM KHCIOTHOCTH NMOUYB. TaKOBbI:
meron ompenelenus o6MeHHolt xucaotrhoct K. K. Tle;poiina c
NIOMOLUBIO PAcTBOpa XJOPHCTOr0 GapHsi, METON HENOJHOTO (OXHO-
KpaTHas BHITS’KKA) onpeesneHdUsl OOMENHbIX HOHOB BOZOPOA2 H
amomunusi no A. B. CokosloBy; MeTon onpelefeHHs THAPOSMTH-
YyeCKO#l KHCIOTHOCTH ¢ IIOMOIIBIO OXHOKPATHOM BLITSXKKH ¢ noce-
IYIOLUIHM yMHOXKEHHeM Ha 3MIHpHYeckHil xosdpduuuenr 1,70 —
obmuil A/Ma BCeX NOYB; METOA OnpejeleHHs THAPOJUTHYECKOMH
KHACJOTHOCTH HYTOM POMBIBAHHS 10 KOHLA; METOAbl ONpeneseHHA
pH B BoxHOIT ¥ coseBoil Cycnen3usix; MeTo1 onpeleeHusl KHcaoT-
HOCTH 7O BBIACICGHHUIO YIVICKHCJIOTHl M3 KapboHnaTa KalblHs, BlE-
CEeHHOro B I104BY; MeTOJ KPHBBHIX THTPOBAHHS IOUBEIHHOH cycmeu-
3HH U ApYTHe.

Caexyer cuMTtaTh COBEpIUCHHO HEOGXOAHMO# NOCTAHOBKY pa-
60Tbi MO CONOCTABJEHHIO M COTJACOBAHHIO BCEX 3THX METOLOB
olfpeeJOHHA KHCMOTHOCTH C LeNbl0 BLIPaGOTKH eJHHOr0 MeTolda
I CHCTCMDB!I MCTOLOB, B OTHOILIEHHH KOTOPOA OyAeT TOUHO H3-
BeCTHO, YTO 3TH MCTOAb! HAOT H B KAKOM COOTHOLIEHHH HAXOZAT-
CSl APYT ¢ APYrOM {10Jy4aeMbie ¢ HX IIOMOLILIO BEJHUYHHDI.

Ilpu paspaGomke 3TOfi METOAWKH CAeAyeT CTPOrO YYHTHIBATH
Beanuyudy pH, mpm Koropo#t mpomussomutcs onpesesneHue. OcHOB-
1o MeTox AoJKeH ObITh paccyHTal Ha ofrpele/eHHe KHC/IOTHOC-
™ npu pH =7, ¢ npumenenuem Gydepnblx pacmeopos. D10 He
MCKJIOUaeT TPHUMeNeHHsT NOMOJHHTEIbIbIX METONOB clielHadb-
11070 Ha3Hauelusl, Hampumep, NP ONpeleNeHHH [OTPeGHOCTH
NOYBbI B M3BECTKOBAHHH — OMpefeJeHHs KUCAOTHOCTH npn pH =
8,4, npn KOTOPOM BMecTe C TE€M MOJHOCTbIO HEHTPaJH3yioTCA MO-
JIHMepHble KaTHONB MMAPOOKHCH Al.

Kpome onpeneneHust comepXKaHWs OTAEJbHBIX KaTHOHOB,
BecbMa XeJaTeJbHO, @ BO MHOTHX cly4asdx H 06s3aTe/ibHO Nps-
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MOC OITpefiesieHHe eMKOCTH OOMeHa, TO OCOGEHHO HeOGXOMHMO B
TeX CAY4anX, KOrAa NMoyBa MOMKET cOdepKaTh BOJHOPACTBOPHUMBIE
(hopMH CONMM yKa3aHHbIX KaTHoHoB. Hampumep, B JecHHX noa-
CTHJIKax MOTYT codep:KaTbcs pacTBopumble coaum Ca2+ ,» Ilpm
olpejenetnd 0O6MeHHBIX KaTHOHOB OGBIYHBLIMII METONAMH 3TH CO-
JH TepexoiAT B QHABTPAT M ONpPeReNAIOTCS Kak oOMeHHble Ka-
THOHH], TeM CaMbIM NpeyBeJIHYHBAs M COAEPKAHHUE NOCTEAHHX H
eMKocTb oOMeHa. IIpsimoe ompegesneHre eMKOCTH OOGMeHa TOVIXK-
IO MPOUSBOJAHTBLCA ¢ NOMOIIBIO OydepHBIX pacTBopoB cojeit Ca? -
ann Ba?+ npu pH=7 u npu pH=384.

MeTtoast onpefeneHusi coaepKanus
OPraHnYecKoro BeLlecTBa
H ero GppaxuHOHHOr0 COCTaBa

XnMHYecKHe METOIB! OmpeleleHHs ofIuero rymyca us-
BCCTHH JAaBHO — 3T0 «METOJ MOKpOro cxxurahusi» Kuoma u me-
ToA cyxoro cxuranusi I'ycrascona. O6a meroga palor o6ilee
coaepKaHie OpraHuyecKoro yrjeposia, o KOToOpoMy, ¢ MOMOHIBIO
COOTBETCTBYIOILETO IMIIMPHYecKoro KoddduuueHra, HaXOZUTCA
KOJIH9ECTBO OPraHUYecKoro BelllectBa (TyMmyca).

He rak nmasHo mpeanoxen Merom Iltpesefina nas cyxoro
CXKHFAHHS, B KOTOPOM hOJHUeCTBO Buiiesusiuefica CO, onpele-
JASeTCA BOJIIOMOMETPUUCCKHM MeTOAOM. Meron 3TOT, MO-BHAMMO-
My, Ou€Hb GBICTp M 3ac/HyXKHWBaeT TNpOBepKH u BHeipeHHd. OR
onxcan B «MeToAMYECKOM PYKOBOJCTBE TH0 HW3YUEHHIO TOYBEHHOMH
cTpykTyphl» (1969).

B rpuguarteix ronax H. B. Tiopun (1931) mozpo6ro paspaGo-
Ta.] THTPOMETPHUYCCKHI MeTOA onpejesieHHA colepXKaHHs OOILero
OpraHH4ecKoro BCILCCTBA, NPH KOTOPOM HeNocpedcTBeHiio ofpe-
JensieTcsl KOJHUCCTBO KHCJTOPOAA, PacXolyeMoe Ha OKHC/AeHHe
OpraHuyecKOTO BelICCTBA NPH «MOXpoM cxkuranum». Conepxa-
HHE OPraHWYCCKOTro pelllecTBa («ryMyca») HaXOQUTCS 3aTeM TOXe
NyTeM yMHOXXCHHf Ha 3MIIHPHYecKHH KO3 HLHEHT.

Takum 06pa3oM, BCe 3TH METOAL! CAYXKAT KOCBEHHBIMH OfIpe-
IeNleHHs MM codepikanusa rymyca. [Ipum 3TOM THTpHMeTPHUYECKHH
MerTox o6Jajfaer elle TeM HCIOCTAaTKOM, 4YTO B HEM CyMMapHO
YUHTHIBAETCH KOJIHMECTBO KHCJAOPOJ2, PACXOAYyeMOe Ha OKHCJEeHHEe
H OPTaHMYecKOoro BelllecTBa H HEKOTOPbIX BOCCTAHOBJEHHBIX MH-
IlepaJbHbIX COeXHHeHHH — HanpuMep, COeIMHEHHH 3aKHCHOTrO
Kenesa.

Pazsepom 6bl1 npepsioxes (Rather, 1917) Metox ompeneie-
HHSl OPTaHMYeCKONO BelleCTBa, OCHOBAHHBIH Ha pa3pyllleHHH aJio-
MOCHJIHKATHOH yacTH (B OCOGEHHOCTH IVIMHHBIX MHHEDaJoB, CO-
JepKaUUX XHMHUECKH-CBA3aHHYIO BOAY) € NMOMOILIbIO 06paGoTku

39



NOYBBl (PTOPHCTOBOAOPOAHONH KHCJIOTOH M NOC/AEAYIOUIeM NPSMOM
OlfpeJie/IeHHH OPTraHH4ecKoro BellleCTBa NyTeM OflpeAejieHHs IoTe-
PH OT mpOKaJHBaHMS OCTaTKa Or 06pPabOTKH NJaBUKOBOH KHCJO-
Toi. OHAKO 3TOT METOX He NPHUBHJCH.

Takum oOpasom, Bce nepeuHC]eHHble MeTOAbl OnpeAe/NeHHs
«rymyca» SIBASIOTCS, COOCTBEHHO TIOBOPS, ONpeReJeHHAMH yrie-
pola, HaxonsAIllerocs B COCTaBe OPraHHYeCKHX COeNHHEHMH, HIH
KOJMYECTBa KHCAOPOJa, HEOOXOAHMOTO AJAl OKUCJIEHHA OpraHs-
yeckoTo BelllecTBa. COOTBETCTBHE MOJYyYaeMbiX BEJHUHH HMEHHO
«TYMyCy» 3aBHCHT OT CTelleHH OYHCTKH O6pasiioB NOYBH OT Opra-
HHYeCKHX OCTAaTKOB 'pacTeHuii (IrJaBHBIM 00pa3oM MeJKUX Kopell-
KOB), KOTODas, KOHeUHO, HUKOrAa He GblBaeT IOJIHON M COBepLIEH-
HOI M 3aBHCHT OT ONBITHOCTH JIHUA, NPOU3BORALIETO 5Ty OYHCTKY.

H. B, Tiopun, M. M. Kononosa, B. B. Ilonomapesa u
JI. H. Anekcannposa B CCCP paspa6otalu CHCTeMy aHa/JiH30B
I onpefeicHus (pakumoHHono cocraBa rymyca. Ilpumenenue
3T0i1 CHCTEMBI METOJO0B [O3BOJSAET ONpeleNHTb, BO-NePBbIX, I1aB-
Hble KOMTIOHEHTbl F'yMyca — CyMHHOBbBle KHUCIOTH, QYIbBOKHUC/IO-
THl, TYMHH H BelleCTBa, 3KCTparipyeMble OpraliHuecKHMH pacTBoO-
puTensiMu — OGUTYMBI M cMOJBL KpoMme TOro, sra cucreMa gaer
BO3MOXHOCTb pPacuUJeHHTh OO6llee cofepralHe TYMHHOBBIX KHC-
JOT M QyJIbBOKHCAOT Ha (pakuyH IJaBHLIM 06pasoM IO HPH3id-
Ky HX CBA3H ¢ DPa3JIMUHBIMH MHHEPAJbILIMH  KOMINOHEHTaMHU:
haJbUHeM, KeJC30M H aJIoMHIIHeM.

Ilpu Bceli HecOMHeliHOM BLICOKOH IOJE3HOCTH NepPeyHCAeHHbIX
METONO0B, BCE Ollli BCe K¢ YCJOBilble ¥ B M3BECTHOH Mepe 3MIIM-
puueckHe. ITosyyaemsle ¢ MOMOLILBIO COOTBETCTBYIONHX 00paboTOK
pe3ynbTaThl B GOJIbLIONH CTCINEHH 3ABHCAT OT KOHLCHTPAUHH HPH-
MeHSIeMbIX pPeakTHBOB, TeMIIEPATYDPhl U NPOLONKHTEILHOCTH BO3-
geficteus. Kpome TOro, ata ycslOBHOCTb M SMIHPHYHOCTL METOLOB
B 3HaUHTEJBHOH Mepe 3aBHCHT, BEePOSITHO, TakiKe H OT HELOCTa-
TOYHO BBIPAXKCHHON HUIUBHAYAJbHOCTH ONpeIcIsieMbX COelHHe-
HHI ¥ HaJAMUUS MeXAY HHMH nepexoanbix gopM Oanaxo, HeCOM-
HeHHO, CTporoe codJaio/cline pa3paboTanibiX Nponucefi aHaAH3OR
NI03BOJISIET Bce Ke NMOyuaTh JaHHBle BeCbMa Noje3nble IS pe-
LIeHHs reHeTHYeCKHX BOIIPOCOB H [HACHOCTHKH [10YB.

HaMmu kpaTko paccMOTpelb XHMHYeCKHe MeTOAbl XHMHYECKOTO
anaau3a noys, B Hacrofiee BpeMS B NOYBOBEJEHHH HAYHHAIOT
BHEAPATbCA HOBble, MPEHMYLICCTBeHIo (H3HYECKHE METOOBl X+-
MHYECKOTr0 aHaJaH3a, HanpUMep, NjaaMeHHol (QOTOMETpDHH, CHeK-
TpaabHblfi, uHdpaxkpacloi CNeKTPOCKONHH, PAalHOo-aKTHBALHOH-
HbIfl, aTOMHO-COPGHHOHHBLA, moasporpaduyeckuii MarHHTHO-ANep-
Horo pezonanca H Ap. OnHaKO WHPOKO pacnpocTpaHes (0co-
GeHHO AJIs OnpejefleHHs Kaaud M HATPHA) NOKa JHIb METOA
$OTOMETPHH NJAMEHH H CTEKTPAJNbHBIA (A1 MHKPOIJEMEHTOB).
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Munepanornuecknii COCTaB noysb

MeToabl  onpeneseHHss MHHEPAJIOTHYECKOTQ COCTaBa
noun AEANTCS'Ha ABe TVIaBHLIE IPYINbl, IPUMCHHTENBHO K NMPHPOAe
MitiepanoB. STOMy OTBeYaeT H HX TIPHYPOUEHHOCTh K rpaHyJoMer-
pHueckum dpaxkimam pasnoro pasMmepa. [losmomy 06s3aTesibHbLi
IPHCM [IOATOTOBKH MOYBbH K MHHEPaJOrHYEeCKOMY aHaJH3y — €€
pasnedenHe Ha pasJHYHbe rpaHyJoMeTpuyecke ¢ppakuud. O6biu-
HO Pa3lefIAlOT MNOYBY Ha cjaeayowmHe ¢pakuun (mMm): 1—0,25;
0,256—0,1; 0,1—0,05; 0,06—0,01; 0,01—0,005; 0,005—0,001;
0,001—0,0002 u <0,0002.

M3 stHx pocbMH ¢paxumil nepsble NsiTh OGHIMHO aHaNH3HPY-
10TCH ¢ NOMOIIBIO NOJIPH3aLHOHHONO MHKPOCKONA C IIPHMeHeHH-
CM MMMEPCHOHHOrO MeTona. BemomoraresbHBIM NPHCMOM CAYXKHT
npeABapHTeNbloe pasjleNieHHe MPaHyJOMeTPHYECKHX (paKuuii Ha
IBe MJAH HeckoJibKo (pakiui no yAeJbHOMY BeCy ¢ IOMOIUbLIO
TAXKENbIX XKuaxocrefi (6poModopMm, kuzxkocts Tyde ¥ T. 1.).
Ananms sakJoyaercs B NOACYETE O] MHKPOCKONOM UYHMCIa dyac-
THI PasHbix MUHEPanoB, 6c3 onpele/eHHS WX Beca, B CHJY Yero
3TOT METOJ He ABJAETCS CTPOTO KOJHYECTBEHHDLIV,

®pakuua < 0,001 MM, npeanoyTHTeNbHee MOCTHe pa3feeHHs
ee na ¢pakuuu 0,001—0,0002 1 < 0,0002 MM u mocjae OUHCTKH
YacTHlL OT JKeJC3HCTHIX NJIeliOK, aHaJH3HPYIOTCHA PelITTeHOBCKHM
METOAOM, TepMOTDaBHMETPHUYECKHM,  3JIeKTPOHOrpadHYeCcKHM,
3JNIEKTPOHHO-MHKpOCKonnyeckuM # vetogom MKC.

COBOKYITHOCTD BCEX 3THX METOHOB, B COYETaHMH ¢ Pe3yJbTa-
TaMi BaJlOBOTO XHMHUYECKOrO COCTaBa BceX (paxkiiui, jaeT BO3-
MOHOCTb YCTAHOBHTL IPHPOALY MUICPAJOB # MX NPHOIHKEHHO
xoanyecrso. Jag ompeienenusi kBapua cyllecTByeT 0ocoOblii Ko-
JUYECTBEHHbIA TEePMHYECKHH MeTO1.

ITpu nasnbHeiilneM COBEPLIEHCTBOBAHHM METOAOB aHANH3A MH-
HepaJbLHOH YacTH NOYB TBepaofi (asn HeoO0X0AHMMO BhLIPabOTaTh.
CHCTEMY MeTOIO0B, KOTOPasi NO3BOJHT XapPaKTCPH30BAaTh COCTaB
[IOYBHI 110 JIPCHMYLUECTBY COAep:KaHMeM B diefl onpene.e -
HBIX XUMHYE€CKHX COeIHHeHMHI, BKJIOUA MHHepaJLL.
Takaa cucreMa J0JXKH2 OCHOBBIBATbCS Ha COYETAaHHH XHMHUEC-
KHX, MHHEDAJOTHYECKHX, (DHU3HKO-XHMHYECKHX M (H3NUeCKHX Me-
1010B.

3akaHuuBash Ha 3TOM KPaTKOe PACCMOTPeHHe MEeTONOB H3yue-
Husl BEelleCTBEHHOro COCTaBa MOYB, HANOMIMM ellle Pa3s, 4TO OHH
OTHOCATCSA MOYTH HCKJIOUUTEJbHO K TBepACH (hase NOUYBBHL. KOTO-
pas, B CHJIYy CBOHCTB, HPUCYLIMX ee KOMIoONleHTaM, TJIaBHbIM
06pa3oM YaCTHUAM CHJIHKATHBLIX 1 aNioMOQpepPHCHINKATHHIX MH-
epaJjoB, uaMelisietcs HauGosee MeUIENHO —  HecpaBHeHHO Mea-
JeHHee, YeM TTOYBEHHBIH pacTBOP H TeM GoJiee NOYBeHHbIH BO3NYX,
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-2 TaKXe IOTOMY, YTO NMPH B3ATHH H BHICYIUHBAHHK 0GPa3LOB NOY-
Bbl, NpefHa3sHAaueHNUbIX JJIf AHAJHTHUECKOTO MHCCAEeNOBAHHSA, H
pacTBOpP M BO3IYX TEePSIOTCS, HeJeTyuHe KOMIIOHEHTHI pacTBOpa
# XKHBOH (asbl NMPHCOEAMHSIOTCH K TBepLOil (a3e, He BAHASA CY-
UIECTBEHHO Ha ee CcOCTaB, BBHAY HX MaJIOTO CONep:KaHHS B MOYBE.

U3YYEHHUE
MOYBOOBPA3OBATEJIbHbIX
MAKPOMNPOLECCOB

Hsyuenne mnousocGpa3oBaTesbHbIX — MaKpOIIPOLECCOB
COBepillaeTcs MO MPEHMYLIECTBY C NOMOILBIO CPABHHTEIbHO-aHA-
JauTHyeckoro Mcrteaa. Ilpw stoM wuMmcioTcs B BHAY TPH mOMYy-
LIEeHHS.

Bo-nepBhiX, mepBoHavajdbHas, HCXOLHAS, MaTepHHCKas HOPO-
Iia, M3 KoTopoil o6pa3oBaJjiach H3yyaeMmas II0YBa, mepBOHAYaabHO
Oblsia BOOJIHE onubpomion

Bo-BTOPBIX, TOT CJIOi NMOYBbI, KOTOPHIi MBI NPHHHMAeM B Ha-
cTOfllllee BpeMs 323 <HCXOAHYIO» WM <«NePBOHAYAJbHYIO» IOPO-
1y, B TeueliHe BCEro Nnepuoja CTAHOBJEHHS, Pa3BHTHA H CYLIECT-
BOBAHHA MOYBLI CYLIECTBEHHO He H3MCHSAJCA,

B-rperbHx, npoueccc moyBoo6pa3oBaHUA Bce BpeMs wen' B ox-
1I0M H TOM Xe HamnpasJCHHH.

Herpynno Bumerb, uTo Bce TpH Homnymlennss (B 0COGEHHOCTH
BTOPOE W TpeTbe) €ABa JH KOrjaa-HHGYAb OCYHIECTBJASIOTCH MOJI-
HOCTBIO,

OaHako uMeloWUAcAd ONLIT MOKA3biBAET, UTO IIPH TLIATEALHOM
-0T6Ope MaTepHala M HCKJIIOYCHUH CJy4yaeB HEOJHODOLHOCTH Ma-
TCPHHCKOR MOpOABl JAPyrue Ba JONYHICHHA CYIIECTBCHHBIX
OWHOOK B pe3y.IbTaT UCCAeNOBAHUS He BHOCAT. UTo Ke Kacaetcs
BTOPOTO JONYLIEHHS, TO BO MHOTHX CJYy4asix oAHOPOXHOCTb MaTe-
PUHCKOH MOpPOAbLI, Hpoc.IexuBaeMas Ha Gojlee WIM MeHee 3HAUM-
TeAbHYIO IMYOHHY, NMO3BO.ISET IIPEANOJOKHTb, YTO BCA €€ TOMLIA,
€CIH M M3MeHS1ach, TO PaBHOMEPHO. DTO MOIVIO ObITh TOJBKO B
TOM clyyae, €CJH 3TH H3VIeHeHHf OblIM He3HAuHTeJbHBIMH, HOO
B IIPOTHBONOJOXHOM cjlyyae B IOPOJe HOJXHA Gblia Gbl BOSHUK-
HYTb Ta aHHU3OTPONHOCTb, KOTOpAfd XapakTepHa ISt COOCTBEHHO
noysennofi tosuin, MHaue roBopsi, OAHOPORHOCTb «MAaTePHHCKOM
NOPOALI» MOKa3blBAeT €CJIH He MOJHOE, TO MOYTH HOJHOEe 3aTyXa-
HHe BO3IeHCTBHS NMOYBOOOPa30BaTeNbHBIX arcHTOB (pacTBOp, BO3-
JIyX, KOPHH ¥ MUKPOOPTaHH3MBbl) Ha 3Ty «IOPOAY>.

Kpome TorO, cyllecTBYeT ellle HECKONbKO OOBEKTHBHBIX MPH-
«@MOB 1 CyXJeHHsi 00 OZHOPOLHOCTH IIOPOAbI, ONHCAHHHX B
MoHorpapuu ©. E. Bupa (Bear, 1964):

1. OngunakoBoCTb cOfepKaHusi 10 NPOQHII0 B PAa3AHYHBIX
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tpanysoMerpuyeckux ¢ppaxuuax pasmepom or 2 gp 0,1 Mm ycroii-
"MBMX  MHHepPaJoB, B OCOGCHHOCTH  TSXKeNBX (HanpHMep,
UPKOHA)

2. HenamenHocTb no nmpoQHJIO0 OTHOUIEKHS CONePIKAHHA ABYX
yCTOHYABBIX MHHEPAJIOB B OJHOM H TOIl JKe rpaHyJI0MeTpHYECKOMH
Jpaxuny (Hanpuamep, LUPKOHa K TypMmaJuHy Bo ¢ppaxuuu 0,05—
0,02 yan aanbuta K KBapuy no ¢pakunuy 2—1 u 1—0,5 mm).

3. HenaMeHHOCTb O NPO(HIIO COACPIKAHHA KPYNHHIX YaCTHI,
P{ICCUATAHHOTO HAa CyMMapHoe cofepxKanne ¢pakuun > | MK.

YCTaHOBHB Pa3.IHUHSi B COCTaBE M CBONWCTBAX MeXIY OTHAelb-
HHIMH TIOUBEHHBLIMH TOPH3ONTAMH, C OAHOH CTOPOHBI, H MaTePHH-
chOfi mMOpoRofl — ¢ APYro#, ncchnegoBartelb Aanee NOJNNKEH BBIAC-
HHTH TIPHPOIY H CYWIHOCTH TEX KOHKDETHBIX MUKPOIPOIECCOB, B
Pe3y/abTaTe KOTOPBIN BO3HHKJN YCTAHOBJCHHblE Pas/HUHA,

B 3THX nouckax HCCJeAOBaTeNIb MOXET NPHGETHYTh K YUeTy
pakTopoB M ycCI0BHH TOuBOOOGPA30BAHMA, BAHABUIUX Ha 06paso-
nalye TOYBBl, B OCOOCHNOCTH KJAHMaTa u peiabeda, OT KOTOPHIX
 HaubO/NbUIeH CTEeNeHH JABHCHT THAPOTEPMHUYCCKHH DEXKHM MOY-
Lbl, @ TaKXe CcOCTaB BbICIUCH H HM3LUEH PACTHTETbLHOCTH H HOY-
BeHiHoN (ayHBI

JpyruMu croBaMH roBOpf, CPaBHHTE.JILHO-AHAJIUTHUECKHH
Meroy, MOXeT NPUMElATLCS B COYeTaHHH €O CPaBHHTEJNbHO-TeOr-
paHUecKHM, KOTOPOMY B IIPOLLIOM TouBOBeAcHUe 00A3aHO MHO-
UMY JOCTHKEHHSIMH 1 yClCXaMH.

Mocnenuuit MeToX Kpurruuccku pasoGpan Boilte, Merton ocHo-
BaH IPeMMYULIeCTBElO 11d KOPPEJSTHBHEIX B3aHMOCBA3AX ¥ IO-
ITOMY Ie MOXKeT jaB#rb ORHO3HAYHBlE OTBETH Ha MOYBEHHO-TeHe-
T HUCCKHE BOMPOCHL.

[Monib3ysichb cpaBiiTeNbHO-aHAJUTHYECKHM METOAOM H CTpe-
VSICh K PACKPBITHIO CYLULCCTBA TeX NMOYBEHHBIX SIBJCHHH, KOTOpbIE
mpuBenn K o6pa3oBalunio ZaHHOH MOUBHL, HCCaedoBaTe/]b Cnupa-
¢rcfl, KpoMe TOro, ellle ¥ Ha 3aKOHOVePHOCTH, H3BeCTiHble U3 00-
JacTH H3WKH, XHMHM I OHOJ0THH (B WIHPOKOM 3HAYEHHH 3ITHX
HOHATHI) ., DTH 3aKOUOMCPIOCTH B GOJAbLIHHCTBE CJIyyaeB YCTa-
HABJHBAJIUCh Ha ropasfo Gosiee MPOCTBIX cHCTEMAaX, HeXKeld moy-
3a, a HEPEeNKO H BeCbMa 4ICKHX OT Hee MO cBOeH mpHpope. ITo
0GCTOSAITENBCTBO TAKIKE NPEISTCTBYET HAXOKACHHIO OJHO3HAUYHDIX
OTBETOB HAa BOMPOC O CYULIOCTH PeaJbHbIX MOuBOOGpa3oBaTeb-
bIX MMKPOMNpOILECCOB HJH HX COYETaHHH, KOTopbie crnocobeTBo-
BaJi BO3HMKHOBEHHIO YCTAHOBJCHHBIX OTJIHYHI B COCTaBe U CBOH-
¢TBaX MOYBEHHBIX TOPH3OHTOB OT MOpoAbl. B pesy.abpTare cosna-
¢TCsl HIMPOKHI NMPOCTOP NJIst BLIOKA3bIBAHUA DPAa3.IHYHBIX AOMbIC-
0B, TOFafioK M HPEIMOJOXKCHHHA, UTO BelleT K pa3BHTHIO cyObeK-
IMBH3Ma H BO.TIOHTapH3Ma.
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Xopoluuii npuMep Taxoi CHUTYalHH — BONPOC O NpPHPoJe OG-
pa3oBaHHs NOYB ¢ NPpodHIeM noAzonucroro tina. OnHu uccaeao-
BaTeNM CUMTAIOT, UTO IVIMHHbLIE MHHEPaJb IIPH NoA3onoobpaso-
BaHHH Pa3pyWIAlOTCst OOLIHBIMH HH3KOMOJEKYJIAPHBIMH QpraHu-
4ecKMMH Kucjotamu. JIpyrue TOXe momycKaloT  paspyliene
CANHHBIX MMHEPAIOB, HO OTBETCTBEHHLIMH 32 3TO CUHTAIOT TyMYy-
COBbi¢c BelllecTBa— (PYJAbBOKHCAOTH. TPCThH CBA3LIBAIOT 2TOT pac-
naj Cc HenocpeACTBEHHbLIM BJHAHHEM CrEeHH(PHUECKHX MHKPOODTra-
HM3MOB. UeTBepThle ACPKATCA TOH TOYKH 3peHHsl, YTO TJAHHHbiC
MHHepaJbl BooOllle He Ppa3pylalOTCd H YTO BHIMBIBAHHC
HX YacTHYeK MPOUCXOAHT Ge3 pacmaza (JsccuBax). B macrosmec
BpeMSI HH 0J4HAa H3 3THX THMOTe3 He MOMXKeT CUHTATbCA Oeccrnopho
JOKa3aHHOM, paBHbiM 00pa3oM KaK HH OJHA K3 HHUX He noane-
JKHT 6e3yCHOBHOVY OTPHILAHHIO.

AnanoruyHblc nNpUMEpbl MOTYT GbITh HaliNcHBl M W3 06GJaacTu
BOTNIPOCOB TeHe3Nnca N0YB IPYTHX THIIOB,

WHbiMA croBaMmu, aaxe nanGosee noaublii u 6orarbiit ¥HOOP-
MauMel HCTOYHUK — BellleCTBeHIILIi COCTAB H MaTepHaJbHble CBOM-
CTBa IIO4YBEHHHIX TOPH30HTOB, MOABEPTHYTHIA CPaBIHTEJIbHO-aHA-
JHTHYECKOMY HCC.1e10BaHHIo, ¢ cobaiolleHHeM BCeX ceMH chopmy-
JIHPOBaHHBIX Bhillle NPHHIUIIOB U € y4eToM (H3HKO-reorpaduyec-
KHX YCJOBMI, MOXKeT MOCJHYXHTb OCHOBOH JHHIL AJS NOCTPOSHHA
60JbLICTO MM MeHbLIeTo uucia 060jce WIH Mellee BCPOSTHLIX
PHIIOTE3 O TOM, KaKHe Xe HMeHHO MOYBOOGpa3oBaTeJbHbIE NIPOLIEC-
Cbl M HX COYETAaHHS NPHBeJH K 06pa3OBanHIO JaHHOH IOYBHI.

AT rHnoTe3bl MOTYT NPOBEPATLCA IyTEM HENOCPeACTBELHOID
H3y4eHH MHKDPONPOHECCOB CTAUHOHADHBIMH METOJaMH, ¢ KOTO-
PBIMH [O3HAKOMHMCSE HHXXe, ¥ MeTOAAMH MOMAEJHPOBAHHSA.

lFoBopa 06 M3yyeHHM MaKpONpPOLECCOB, Mbl MO CHX TIOP HMeJn
B BHLY IPeHMMYLUECTBCHHO MMWHEpaJbHyiO YacTh TOYBLI, KOTOpas
obpasyerca W3 MHHepPaJbHON MacChi NEePBOHAYaAbHOH MATEPHHC-
KOH MOponbl, COCTAaB M CBoficTBa NoCjegHeHd, ¢ OnpeleNeHEbIMH
IOMYILUEHHSIMH, CUHTAJHCL HAM H3BECTHBIMH.

Oprannueckas »Ke yacTb MOMBbLI, HAYUHAS OT MOMEHTa MOCTYI-
JIEHHSI PACTHTEIbHOTC Oflaja W KOHYAsl MOJHON MuHepaJiudaluuedn
OpPraHHYeCKHX COeIMHEHUH, HAXONAUTCSl B HECKOJbKO HHOM [O-
JIOKEHNHN,

Hukabl nosHOro npeBpallleHHsi OPTaHMYECKHX BCILECTB, CYAA
no NOSIBUBHINMCS 3a MocJefHee BPeMs ellie O4eHb HeMHOTOUHC-
JIEHHbBIM DAHOYIJepOIHEIM JaTHPOBKAM, H3MEPAIOTCS BEJHYHHA-
M# TopfaKa coTeH M Thicay .eT. Cleayer, BMPOYEM, OTMETHTb,
4YTO MeTOAHMKa MpHMeHellHs PajHOyIJIepoAHOTO MeTola K Hccie-
JOBAHHIO BO3pacTa NOYB pa3paboTaHa HeLOCTATOulO, B CHIY
Yero HHTEPNpeTalHst HOJIyyaeMblX HAHHBIX 4aCTO OKa3bBaeTCH
HeOe3zynpeuynofi, HeO1HO3HauHOH, NPOH3BOJbLHON,
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ITpeacraBasiercss BepPOATHBIM, uTO B HAKOMJACHHH TyMyca
VW TBYIOT NPCUECCHl € UHKJIAMU PAa3HO#  N[POLO.TKHTENIBHOCTH,
MHOTOXPATHO flaJaraplinecst 1Pyr Ha Jpyra, s pe3yabTare 4ero
I cocTaBe TyMmMyca ONHOBPEMEHHO MPHCYTCTBYIOT TyMYCOBble Be-
HeeTBa pasHYHCTO BO3pacTa.

Marepunckas ropnasi nopoAa, 3a PeAKHMH HCKJIOUCHUSAMH,
(C/AH H COAEPIKHT OpPraHWyeckoe BellleCTBO, TO B HHUTOXHOM KO-
.iyuectBe. HMcxomubpiM BelllecTBOM  44s1  06pa3soBaHus rymyca
CAYAKNT Opradudeckufi onan pacrenuii, Koouectso mnocieatiero
napacTtaer MenJeHHO, MO Mepe pa3BHTHA PACTHTENbHOCTH WU NOY-
#bl, €CJTH 'OHO HAYHHACTCH ¢ NPUMHTUBHDIX CTAAHHA Ha NJAOTHBIX MO-
poaax. Ec.in noysocOpasoBalHe HauHuacres ita 0o.1ee WIH MeHee
VOUUION TOJTULE PBHIXJIOH NMOPOIABI, KOJIMeCcrBo ollaja Mno Mepe
[a3BUTHA PaCTHTEJNbHOCTH M HO4B pacteT ObicTpee, paBHbIM 06-
pa3oM xak v 3amac rymyca. Exeromio Kakoe-To  KOJHYeCTBO
tymMyca obpasyetcs, Kakoe-TO pas liraeTcs.

Hauunasa nabaoxenust Ha cpopmMupoBaHHoON# nouse, HCCAQIO-
natedb cTpeMuTcd, Ha (oHe NMCIONLCrocs yXKe 3amaca  ryMyca,
OGHADYXHTb H HW3MEPHTb BlIOBL 00pa3oBaBlleccs 3a roj ero Ko-
JTHUCCTBO, a TaKXKe ONPeAeaHTb TO ero KOJHYeCTBO, KOTOpOe
HOMIHOCTBIO pasjiaraercs 3a Iof.

VuutniBasi, uto 3anac rymyca B 10—20 pas u Gosee MoxKer
IpeBLIINATh BEJIMYHHY €XerojAloro oflafa W, CJ1el0BaTel]bHO, B
25—50 pa3 u Godce npennINACT KOJTHYECTBO HOBOOOPA3YIOLISrOCH
P @ro pasdiodeHHW ryMmyca, HeTPyJIHO MHOlsiTh, uTO 3a;aua,
cTOSillasl mepen HCC/eloBarTeseM, MPAKTHUECKH Hepaspelunma,

OaH: npsiMbte ONPCACACHHA COXCPXKAHHA TYMyca W €ro Xu-
VIHUCCKGIO U (paKIlHulitiorg ¢oCTaBa B pa3Hble MOMEHTHI [O/I0BO-
ro IMKJAa 3Jech JafyT ouellhb Majlo — B JyduleM ciyyae Iped-
CTaBIeHHe JHILb O PCKUMC coepKaHua ryMmyca B nouse, [Toaro-
MYy OTWleJibHbIE CTAJHH lpolecca TyMycoo6pa3oBaHus H ¢ KadyecT-
REHHOM CTOPOHHI, H C KONHUCCTBEHHOH OCTAlO1CA MOKA HEeSACHBIMHU.
BepositTHo, 34eCb MOTYT HOMOfIb METOAbl MOJC/AHPOBAHHA, B 0CO-
ACHIOCTH COMPOBOXKAACMLIC HPHVICHEHHEM OPTAHHYECKHX COEHHM-
HeUN, CoAEPIKALIMX MeuCHbifl YRIOPOL M KHC.I0DPOT.

Bce ckasannoe Bbille CBIJICTEJNbCTBYET O TOM, UTO CPaBHHU-
10TRC-aTa THTHYCCKHR MeTOL 1t caM 10 cebe, M B coyeTalliu co
¢PaBHHTEAbHO-TeOrpa(PHUECKIIM METOJAOM, XOTH H ABJASETCS N0
CHX NOpP OCHOBHBLIM MNP pelICHHH MOYBEHHO-TEHETHUECKHX 3ajau,
i, B YACTHOCTH, MPHU H3YUCHHH OOIULIX W 4aCTHBIX TOYBOOOpa3oBa-
10biBIX MaKPONPOLLCCCOB, HO 110JYyyaeMble ¢ €ro MOMOLIbIO Mpel-
craBlenys O CYIIOCTH 3THX HPOUECCOB, K@K TNpPaBHJAO, He
CJAHO3NaAYH b

l'oBeDs 0 MeTOAaX M3yYyeHHS YaCTHHIX U OGLIMX MOYBOOGPA30-
BATCABHBIX MaKPOIPOUECCOB, cllelyeT YKa3aTb, 4TO B HEKOTOPHIX,

43



OueHb HEMHOTHX, CY4afX K HUSYYEHHIO yacCTlibiX MaKpONPOLECccos
MOXeT ObiTb H HeNnOoCPeXCTBEHHO INPHIOKEH MeTofg CTa-
nuonapubiil. Ilpumep takoro caydas — Qopmuposanie noBepr-
HOCTHBIX OPTaHOTeHHBIX TOPH3OHTOB: JECHOH NOACTHJXH, CTEMHO-
ro poiiiioka (o ne topda). dopMipoBaHHe ITHX TOPHIOHTOB
HeNMb35 M3YHaTb CPaBHHTENbHO-AHAJUTHYECKUM  METOAOM, Tah
KaK MarepuasioM 115 UX 00pa30BaHUS CAYXKHT He MaTepHHCKAA
ropHas# mopoja, a OpraHHyYecKHe OCTaTKH, KOJHUECTBO M COCTaB
KOTOPHIX TOX OT I'Ofla MOXeT MeHAThcA. KpoMe Toro, <« KH3Hb»
3THX FOPH30HTOB NPOTEKaeT CO 3HAYHTEJIbHON CKOPOCTbIO, B cHay
3TOr0 NO3HaHHe cyHlecTBa WX (OPMHPOBAHUS H KOJIHYeCTBeHHasd
XapakTepuCTHKa 3TOrC npouecca MOTyT OCVLIECTBISATHCA TOAbKO
CTaHOHApHBIM MCTOAOM, NIYTeM HeNOCPeACTBEHHOrO H3y4yeHud
TTpeBpallleHHsl OTHEeJbHBIX MOPUMIl PACTHTENLHOTO onaja ¢ KOoJu-
YeCTBEHHOH €ro XapaKTepHCTHKOH B TCuYeHHe BCero BPeMEeHH CYy-
IeCTBOBAHHS 3TO#l Noplud. Bo Bcex ocTajbHBIX cayyasx crand-
OHapHble METOAbl HCCJAeLOBaHHSA AJSl U3yYeHHs APYTHX OOLMX H
YaCTHHIX MaKPONpPOLECCOB MPUMEHAIOTC He HeNocpeAcTBeHHO, a
yepes H3yueHue MHKponpoueccos. O BO3MOXHOCTM NPHMEHeHH9
MOAEJUPOBAHUSA K PCUIEHHI0 3THX BONPOCOB CKakeM HHXKe.

Tlpn usyuenus OOIMX MaAKpPONPOLECCOB BeCbMa  NOJE3HbIA
npueM o6paboTkyu aHaJHTHYECKHX NJAHHBIX — MoJcdeT 6asanca
BellleCTBa, KOTOPHIE MOXKeT NPHMEHfTBCA H K XUMHUeCKOMY M K
rpanyJoMeTpHuEeCKOMY, ¥ K MHHepajoTHueckoMy cocraBy. IToct=
poeHne Balanca OTAENbHBIX OKHCJOB HAHM Pa3HbIX TPaHY.JIOMETPH~
ueCKHX (Gpakiuii MOKOUTCA Ha TeX e TpeX AOMyIleHHAX, HAa KO-
TOPBIX OCHOBLIBa€TCH NPHMCHEHHE CPaBHHTENbHO-aNAJTHTHYECKOTrd
MeToZa H O KOTOPHIX T'OBOPHJIOCH HeCKOJbKo Bhille, JIis cocras-
JeHusi Gajdaica jgelaeM elle OLHO JONOJNHTENbHOe ACMylleHHe
a MMelNHo TpejnoJaaraeM, UTo Kakag-To coCTaBlasl yacTb NOYBLL B
npouecce NMOMBOOODA30BAaHHA OCTAETCHA HEIOABHXKIOH, T. e. Ie
ToJBepraeTcsl HUKAKHM TNPCBpAllleHusiM, HH LPHHOCY B HOUBY
HHM BBIHOCY M3 Hee, WM €CAHM X NOIBepraercd, TO B HHUYTOXKHOH
creneny. BuiGop Takoro «cBuaeredsi» gejgacicsi oOLIYHO IO HPH3=
HaKy OTHOCHTEJNbHOTO (M0 cpaBHEHHIO ¢ APYFTUMH COCTaBHBIMH
YacTAMH) HaWO60JIbIIEr0 ero HakoIJellHWs B NMoyse — OOGLIYHO B
BePXHHX ee CJOSIX, IJle SBJEHHS BbIIOCAa MOTYT ObiTh BbipayKeHbl
B HauGoJabiueli creneny. Uallle Bcero B KayecTBC TAKOrO CBUAETe~
Jsl HCNOJb3yeTcs KBapl, XOTS H 3TOT MHHepaj He MOXET cud-
TaTbC BNOJHe ycTOHuuBHIM. KpoMme TOro, menpuaiiiue €ro 4ac-
THYKH MOTYT BLIHOCHTbCSl MeXaHHUecKH, Dbijlo TNpenoxeHo Tak
JKe HCNONb30BaHHE B KaueCcTBe «CBHAeTejeH» HEKOTOPHIX APYIHX
MyuHepasoOB — UPKOHA, TYPMaJduHa W rpanara.

3Has oGBpeMHBIl BeC BCeX FOPH30HTOB, B TOM YHC/E H «HeH3~-
MEeHHOH MaTePHHCKOH MOPOAbI», M COICP’KaHHe B HHX BCEX COC-
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TaBHMWX YacTell, B TOM YHCJe ¥ CBHIETe.]s1», NOACUHTHIBAIOT 3a-
nacsl NOCJAeIHHX B KaXKAOM FOPH30HTe Ha BCIO €rc TOILY H HA
KaKylio-To MPOH3BOJbHO BHIOpaHilylo piaollladb — Hanpumep, | gm?
nan 1 M2 Tlocae 3Toro, HCXONA H3 NPEANONONKenHs O HeNOLBHXK-
HOCTH «CBHJETea», NMOACUHTHIBAIOT MCXOAHBIA 3anac Kaxaoro
OKHCJA B KaXKJOM TFOPH3OHTe No Gopmyc:

) A! = AO '_Q!_ )
Qo
rae A, — HCXOZHBIN 3amac OKHC1a B IOpH3OHTe, Ag — ero
3anac B ¢J0€ MaTepPHHCKOM NOPOMbl IIPOM3BOJBHON MOLIHOCTH,
Qo — 3amac cBHICTCIS B TAKOM e cl0e mopoabl # Q; — 3anac
CBHJETeNs1 B FOPH30HTE, N5 KOTOPOTO BEAETCS pacuyer.

Briunran n3 Bemuunibl Ay haliieHHblI $aKTHYECKH B TOPH3OHTE
3anac To¥ WM HHOH COCTABHON 4acTH, HAXOLAT BeTHUHHY ero
npuxolda uau norepu. [lpumepbl Takoro momcuera MOXHO HaUTH
B cratbe A. A. Pone u M. J1. Cenneuxroro (1939), A. A. Pone u
W, M. Pamesckoii (1968), a rakxe B cratee II. Kynaaepa
(Kundler, 1959) u ap.

CocraBaenne Takiux GajaHCOB He TOJNBKO NaeT OOGILYIO KOJH-
UeCTBEHHYIO XapaKTepHCTHKY Makporpoilecca, HO H II03BOJseT
yacTo pasoOpaThcA B CYIUCCTBE ABJAGHHS — ilalipuMep, OTJIHYHTD
HaKoflieHHe Wia B ropusoinre B 3a cuer orauunBanua in situ or
€ro NMPHHOCA U3 BLIICAENALX CJAOEB,

Ocraercs ellic pacCMOTPeTb BONPOC O NPHMEHEHHH NPH H3Y-
YeHHH MaxpompoueccoB BapPHANMHOHHON CTAaTHUCTHKH,
Heo6X0RUMOCTE 9TOTO JUKTYETCH TeM, UTO NOYBbl 06JafaloT 3HA-
VHTEJNBHOH MPOCTpaNCTBeINION BApHA6eIbHOCTHIO, AaXKe B mpefe-
712X OJHOTO H TOFO 7K€ caMOT'0 MeJKOTO TakcoHa # B npefenax
1e60JIbIIOT0, Kazaloch Gl BIOJAHE OIHOPOANOTO, KOHTYypa.

TlosToMy Heab3s XapakTepH30BaThb HH ONMH M3 NOUBEHHBIX
TOPH3OHTOB KAKHM-TO TOJNLKO OXHHM 06pa3noM, XoTs Obl OH H
Obl1 caMblM TUIATeJLILIM 00pa3oM BBIOpaH Ha Ia3, T. e. JIHIIL
10 MOp(oJOTHUECKHM NpH3laKaM, Kak' «cpeanufi». Ha camom
JeJe OH MOJXKeT OKaszaThcsl M JeACTBHTeNbHO OJH3KHM K cpeiHe-
My, HO MOXeT OKa3aTbCsl H 6Ojee HAH. MeHee CHJbHO OTKJIOHS-
I0IIMMCS KaK B CTOPOHY MAKCHMyMa, TdK U B CTOPOHY MHHHMYMa
3HaveHusi MHTepecylollero lac noxasateas. IIpu sTOoM pasnble
napaMeTppl MOTYT B OJUIOM H TOM JXe 00pasue OTKAOHSATHCT
OT CpeiHero B pasHoji CTeliCHM M jAaxKe B pasiible CTOPOHBHI

TlosicHIM: TOBOPHM OCTOPOIKHO «MOTYT» IOTOMY, YTO B IIEJOM
3TOT BOTPOC ellle MaJIO u3yueH, IECMOTPS Ha CBOH GOMbLION MeTOo-
IHYECKNH H TeQpeTHYeCKHHA HuTepec H elle OoJjbliee NPaKTHYEC-
KOe 3HaueHue, HampHUMep, AJfA AHATHOCTHKH nous, ToJabko B ca-
vble NIOCHAENNHe oAbl Hayalu NOABIAATLCS MCCAeJOBaHHSA, MOCBSA-
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WeHHbie H3YYCHHIO BAaPbUPOBAHHA NOYB H 06PaGoTKe MOAYYEH-
HbIX pe3yqabraroB (dmurpues, 1966, 1967, 1970 a, 6, B; Mensc-
aes, 1966, Kapnauesokuii v 1p., 1968; Apunymkuna u ap., 1968;
JwmurpueB, Maunyuaposa, 1968; Adanacvesa, IMandunon, 1969:
Heanyuikuna, Kapnauesckuit, 1969; Baxkennu u np., 1969; Ily-
3auenko u ap., 1970; Cokonos, Tapryawsu, 1970; Kosnosckuil,
1970; u np.). Bcecolo3noe o6uiecTBo NMOYBOBENOB BBHIIYCTHJIO B
1970 roay oueHb lleHHBIH cnelHaJbibH c60pIHK «3aKOHOMepPHOC-
TH NPOCTPAHCTBEHHOTO BapPLUPOBAHUSA CBOMCTB MOuB W HHPOpMA-
UHOHHO-CTATHCTHYECKHE METOMbI HX H3YYelHs».

OpnHako B LeTOM NPUMEHEHHE BEPOATHOCTHO-CTATHCTHYSCKHX
METOIOB K H3YyuelHio IouB HAXOAUTCH ellie lla CaMbiX pPaHHUX
cranusix pa3paGorku. He Oynem pasGupath 3TOT BOTpoC BO BCeM
ero obbeMe — 3TO MpeiAMeT 0co6ord muccieqosanus. Orpand-
YUMCH JHLIb HeCKOJBKHMH 3aMeYaHHAMH,

Crartucruyeckas o6paGoTKa NaHHbIX, XapaKTePH3YIOLMX
CBOICTBA U COCTAB FOPU3OHTOB (C/NOSB) MOYBHI, MO3BOJAET MOMY-
YHTb CAEAYIOLLlHe IVIaBHelllne pe3yabTaThl.

1. Cpennve 3HauYeHHS HHTEpPeCYIOUIMX Hac BENTHMHH H Xapax-
TCPHCTHKY CTENCHH HX BapbUPOBAHHA M TOYHOCTH HX Ompefesie-
HUS TPH OfpefeJeHHON BePOATHOCTH.

2. BHACHATb —- NONUHHAETCH JAH WCCIeLyeMblil PsAd BeAHUMH
HOPVAJILHOMY paclnpeesennio,

3. Onpengeauth cTCNeHb OAHOPOLHOCTH Psila.

4. B pe3yibraTe HCCJIeIOBaHHA HEOAHOPOAHOCTH IOYBEHHOTO
NOKPOBA BHISIBUTb «MOUBEHNBIH WHIUBHAYYM (KIeNOH») u pa3pa-
60TaTbh VETONH €ro HaXOXKAeHHS M XapaKTepucruxu. B sroit 06-
jJactu ocobeHHo uutepecna pabora ®, H. Koanoscrkoro (1970).

5. BoisiBuTb OGBEKTUBHBIE KPHTEPHU KJacCHPHKAUHH TIOMB U
OUENHTb OTHOCHTENbHOEe 3HayeHHe Ka’KJAOro M3 KJaacCUu(HKaIHOH-
FhIN TIPH3HAKOB.

6. Pa3pa6oraTh O6BEKTHBHbIE METOXbl JHWATHOCTHKH NOYB

7. Hatity o6bokTHBHBle KO3(POHUMEHTH KOPPENSUHH MeXIY
PasNuYHbIMK NPH3HAKaMH.

8. HaxoauTe ncoGXORMMOe uyMClAo MOBTOPHOCTEH ANA oupese-
JeHusl TOM WJAH uHOH BeJMuMNbl ¢ ONpeleieBHON 3apanuioil ToM-
HOCTBIO H BEpPOSITHOCTBIO,

9. HccnenosaTh RONPOC O TOMHOCTH PA3JHUHBIX  METOLOB,
TIpYMeHsIeMbIX TPH aHaJju3e MouB.

DTOT mepedeHb Pe3y/bTATOB, JOCTHTAEMBIX ¢ TOMOLIBIO TPH-
JOXKEHHST CTaTHCTHUYECKON 00paGOTKH, HECOMHEHHO, He TOJAOoH i
OXBaTBIBaeT JIHIIbL TJaBHefilee,

OcloBHbBIM MeTOTOM H3YUEHHS NOUYBOOGPA3OBATCIBHBLIX MaK-
porpolieccos Vbl Ha3BaJW CpaBHUTEJNbHO-aHaJNHTHYeCKH. Quc-
BHHO, B NpocTeflllell MOCTANOBKE MPHJIOKEHHE 3TOT0 METOMA Tpe-



6yeT CTaTHCTHYECKOH XapaKTePHCTHKH KaXKAOIMO H3 MNOYBEHHBIX
NOPH30HTOB HJIM JayKe OTIEJNbHBIX HX CI0eB B OTHOIUEHHH BapH-
abeNudOCTH BCeX TeX CBONHCTB H 3JEMEHTOB, KOTOpble Hamepe-
BaeMCS KCOMOJIb30BaTh AJSl CPABHHTENbHO-aHAJHTHYECKOH Xxapak-
TEPHCTHKH Bcero npodus,

OcuoBHAas BeJHYHHA, NOJydaeMasi B pe3yJbTaTe CTATHCTHYEC-
KOH 0OpabOTKH MaHHbIX — cpejHee 3HaueHHe HHTepecyiOllero
Hac npH3HaKa,

B cBf3H ¢ HCMONB3GBAHHEM CPEJHHX BEJHUHH BO3HUKAIOT He-
KOTOPHE MeTOJAMYecKHe BONMpPOChl, MOXHO 3a/0KHTb HeKOTOpoe
YHCNIO TIOWBEHHBIX Pa3pe30B, B3ATh H3 KAXKJOTO paspe3a KOJOHKY
06pa3las OXMHAKOBOTO MONEPEYHOr0 CeyeHHs, MOABEPTHYTH 06-
pa3ubp HeoOGXOAMMbIM aHaju3aM, a 3aTeM BBIYHCAHTb CpPeIHHE
apuMeTHUeCKHe 3HayeHHd NoKasaTelell AN KaXKA0r0 TOPH3OHTA
(cnost) mouBbl M TAakHM 0GPa3dOM NOJAYYHTb  XAPaKTEPHCTHKY
«cpeanero mpoguas», 3aKOHeH JH 3TOT NpPHEM H AOCTATOYeH
AM OH?

Orgeyast Ha mepBblli M3 3THX BOMPOCOB, OTMETHM NpexKje Bce-
ro, 4T0 MOJYyuYeHHbI «cpefHHit npoduab» npeicrasasier coboio
HeuTO B NPHPOZE He cyllecTsylomlee. ITO ONpefeNsercss TeM, 4To
B NPHPOAE BAPbUPYIOT H MOIIHOCTH TOPH3OHTOB (CJAO€B) H Be-
JHYHHbI, XapaKTepu3ylollie HX cocTaB W cBoilicTBa. [lostomy
MoJyYeHHBH «cpefHHil NPodHAbY 6yoeT «PUKTHBHBIMY,

M rteM He MeHee, OAHAKO, TNOJYueHHEe OMNHCAHHBIM NyTeM
«CpexHero npoduss» — npHeM BIOJHE 3aKOHHLIH IJA peleHud
eKoTOpbiX Bompocos. Hanpumep, ecan ucciefyercsi 3acojeHHast
1oYBa ¥ HaJO ONpelNej]HTb B HeH 3anac coqel, ¢ LeJbl0 XOTd Ob
KOJHYEeCTBENHO/ XapaKTepUCTHKH CKOPOCTH IIpollecca coJleHaKoil-
JEHHA B JaHHOM NMOWBE, TO TOVILKO IyTeM HAXOXKAEHHUS «CPelHero
npojuaay, BKJIOUas CpelHH#l COCTAB DPPYHTOBON BOABL, MOIKHO
peilinTh MHTEePECYIOUHH Hac BOMPOC ¢ JOCTATOMHOH TOUHOCTHIO.
Tem Gosee 3T0 OTHOCHTCS K TOMY CJAYy4alo, KOrla HYXHO paccui-
TaTb KOJAHYECTBO BOJbI, HeoOXxoAuMOe NJis YHZaleHHS H3 IOUBHI
cosel, T. e, 1Ji1 €e NPOMBIBKH.

Croap XKe 3aKolleH 3TOT npueM Oyaer U AJs caydas Hayue-
HUSl, CKa)KeM, IOYBHl MOA30JHCTOrO THNA, €CAH 3aXOTAM MOACYUH-
TaTh OOliee KOJHUECTBO PAasAHYHBIX COCT4BHHIX BellecTB (MJ,
KpevHe3eM, XeJjle30 H T. A.), BBIHOCEHHBIX W3 3JIIOBHAJABHLIX TO-
PH3OHTOB M HAKOMHBIUKXCA WJIH HOBOOGPA30BAaBUIMXCS B «HJLIIO-
BHaJbHBIX» TODH3OHTaX, T. €. oOliuii Gajaluc mpoltecca.

Bo Bcex NOnoOHBIX CAyuadAX HaXoxKeZHHC «CpelHerp npodu-
J» — eIWHCTBEHHbIA METOA TOUHOTO KOJMYECTBEHHOTO pelleHHs
nocTaBJieHHblX BONPOCOB.
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Crosb ke 3aKoHeH 3TOT METOA M 14 Hedell  AHATHCCTHKA
110YB, TaK KaK TOJILKO 3THM MyTeM, paciiosiarasi CpeIHHMH 3Have-
HHAMH, a TakKe BCefl CTATHCTHYECKO XapaKTCPHCTHKOR cpei-
HHX, MOXIO ICIyYHTb 06.121ai0lUHe BROAle OlpeledenHo?, u3-
BECTHOf 11aM, TOYHOCTBIO BEIMUHHDI TeX 12PAMETPOB, C MEMOIUBIO
KOTOPLIX 1HATHOCTHPYeM nouBbl. TCABKO TAKHM 0GPa3oM MOMKHO
HOKOHYHTDL, HAKONeEW, ¢ MPOU3BOIOM H CY(G'bCKTHBH3MOM, KOTOpbe
JI0 CEro BpeMeHH CYILECTBYIOT B 3TOM ponpoce. TOuHOM kosmHuecT-
BeIION 1HArHOCTHKH TTOYB A0 Cero BpeMeuy Her.

[Tepefiaem X 1pyroMy nocraBAeHHOMY Bbillle BONPOCY — J10-
CTaTCUCH JH CTATHCTHYECKHH IIpHeM HaxoXIemisl «cpeliero
npopuas> A5 pelieHHs JI0HOTO reHeTHYEeCKOro BOMpoca,

Ha stor Bonpoc oTBer cielyer gath, 110-BHANMOMY, OTPHLA-
TeabHbif. JlonycTHM, uTO HccaedyeTCst N0A30JHMCTAas 110484, .X0po-
110 M3BECTHO, UTC HPOGHIb MOA30IHCTON NouBbl 1axke MopHoio-
FIMECKH O6bIYHO OUCHD HeogHOpONeH. B ocohennocTy 3To OTIHOCHT-
ca K ropisontam  AgA Ay m AyB, rpanunbl  MCEXKLY KOTOPbLIMH
HMEIOT, KaK MPaBHIO0, H3BHINCTYIO GOPMY, a CAMH FOPH3OHTH —
M3MCHUHBYIO MOILHOCTD, @ HIOTJA TAKXKE H CTCHCHD BhIPAKXTHUOCTH,

B sTux cayyasx uaMencHHs MOLIHOCTH W rayOHHBI 3aJjeratns,
a TaxkXKe CTeNCHH BBIPAXKSHHOCTH Pa3jHUYHbIX TOPH30HTOB 4acTO:
6bIBAIOT APYT € APYrOM KOPPEJNSATHBIO cBaA3alibl. Takas koppe-
JATUBHAS ©BSA3b (01la MOXKeT ObITh U IOJOKHTCIBHON H OTpHLIA-
TeJbHOMH) ecTecTBehia, OHa cBHIETENbCTBYET O TOM, 4TO, 06O
TOPH3OHT B CBOEM MPOHCXOXKAEHHH KAK-TO CBA3all C J1€KaIHMH
Bhllle W Huxke. M utoOul oxapakTepH3oBaTL 3Ty CBAA3b, & 3aTeM
BBISICHUTb ee TNPHPORY, HeOOXOAHMO UCCAEI0BATh OTAEbHO lie-
CKOJILKO BePTHKAaJbHbIX KOJONHOK, NMPCACTABASIOIKXCS HAM XOTH
Obl 110 MOP(POJOrHYECKHM IIPH3HAKAM OJLOPOIHBIMH H OTBEHAIC-
LHX PA3JANYHBIM BCTPCUAIOLIUMCS COUCTAHHAM MOLLHOCTEH H APY-
THX npusuakon. ConpsikKeHHBIH aHaJAM3 NOCASAHHX B Npefesiax
Kax10# KO.JICHKH HO3BOJMT BHISIBUTH TC B3aWMIble 3aBHCHMOCIH
MeXIY OT/AcAblibIMH TOPH30IHTaMH, KOTOphie BAHSIOT Lia KX (op-
MHpOBalye.

Tlpu stom MoOXeT ObIThb pacCuHTaH W «cpeilinil npobuip» —
NyTeM OCPeNHEIIHST AaHilblX, OTHOCAIMNXCA K OTJEMbHbiM KOMOH-
kaM. Ecan Koaonku pasHoro tuna (B cMbiCAe COOTHOLICHHS B HHUX
MOULHOCTe}i TOPU3OHTOB, PACIOMOKESHHS WX TPaHuIl ¥ T. 4.) OKa-
AKYTCH UMEIOUIMMH 11cOAHHAKOBOe pacHpocTpaienue B npodpuae
(uTO MOXKeT GbiTh YCTaHOBJIENO, CKAXeM, TyTeM OCMOTPa npodu-
Jsi B JAJHHIION TpaHilee), TO NPH BbLIYUCTEHHH «CPEIHero npodu-
Jf1» JOJKCH ObITb NpHMeHeH MeTOJA BLIUMCAeHUS CPeTHero B3Be-
LWIeMIOro, ¢ y4eTOM CTEICHH PacHpOCTPaHeHHs! KOJONOK Pa3zHOre:
THNA.



. Usyuenne nousoo6pa3oBarelbHLIX MUKPONPOLECCOB

Mukponpouecch OTJIHYAOTCH OT  MaKPCOPOLECCOs,
IpeXAe BCEro TEM, YTO HCHOCPEACTBeHHO Ha01101aTh X MOXKIHO
IpeHVyLLeCTBEHHO B KWUKOH, razocOpa3noii W HBOH ¢asax, B
TO BpeM$ Kak 0 XO[e MaKpuIPOIeccoB Vbl Cy1¥V N0 H3MeHEeHHAM
TepAdii ¢a3bl Bropoe cyniecTsennoe OTAHuHE 3aKd0uactcs B
TGM, YTO GO.IbWIMHCTBO MHKPOIMPOLECCOB OTHCTIMBO  UHKIHUYHO,
NIPHYCM TIHTCILHOCTD ILNKJAOB He BeJHKa -— B GOJMBLUHHCTBE C.aY-
yaes B npejejax oT OJIX CYyTOK 10 OKHOTO rofa W.IM HeVHOTHX
JeT 2RO MO3BOJSICT Ha Les 1 LCS, Y10 HENOCPeACTBEHHBIMU Ha(1I0e-
HHSIMH 11 HCCAELOBAHHSIMII MOPYT ObITb OXBauCHLl MOJAHOCTLIO Lie-
JAble LUKJBL ¢ Ha¥adaa J10 holila, co BceVH NOAPOOHOCTAMH,

B wmukponpolieccax yuacmByloT Bce ueTbipe (asbl, 110 OKO-
pOCTL U3MEHQHHH, COBCPINAIOULIXCST B TBep1oi (a3se, kak H3BECT-
HO, HeaHauuTedbRa. laoGopor, B razoo6pasiol, XKHAKOH 11 B XKW-
BOH (pasax cOMEPIKHFCS WIOTO BEICCTB, KOTOPble MOTYT WCMbI-
THIBATL OUEHb OBLICIPHIC [14MCIEHHS [OA BJAHAHMEM  MHKPONpO-
11eCCOB, B KOTOPLIX OHI YWACTBYIOT, NPHUYCM MIIODHE W3 3THX Be-
UICCTB CaVM SIBISIOTCS 1IPOYKTaMu Mukpompoueccos. [lo cpoeit
NPHPOAE 3TH BeNlechBAa OuchHb pa3nooGpasHbl, OyAyuu npencras-
Jdelbl TPeUMYLICCIBCNHO BOIOPACTBOPHMBIMH  VIMHEPAIbHbIMA,
OPTalHYCeCKUMH W OPraHo-MHHepaJblibiMH, a TaKzKe rasoobpas-
HBLIVH coeIHIICUsiMIL,

[TosTomy 151 n3yyuelinsi MUKPONPOLECCOB NpHMelsercd CT a-
uHoHapusi metoa On 3akiiouacrcs B JICTOCHEACTBCIH-
HOM, IPSIMOM H3YUCHIHNT MHKPOMPOILECCOB Ila ODHOCHTEAbllp le-
60./1bIIOM OJHOPOAIIOM YUaCTKe MouBbl (CTallHOHape) B TeueHHe
foJee WIH MeHee JMIHTCALHOTO OTpe3ka BpeMeHH Kak npasuao,
JOTUKHDE OPTAHU30BBLIBATLCS WHOTOJIeTHHE HCCTe10BaHuA (OKOJD
10 v Gosee JeT), uro HOBBOJASIET OXBATHTh Nal.1101eHHSIMI pPa3HbIC
coYeTaHyusl TOCTOANLIX YC.IOBHH.

Ocnopnag Henocpecrseinas 3aiada CcTallMOHapHLIX Hccae-
J0BAHHN 3aKJOYaeTcsl B NO3HANKHK CYULHOCTH MHUK-
ponpolneccos M HX KOJNHYECTBEINHOHW XxapakrTe-
pPHCTHKE ITo BBLIIOANICTCS TYTEM H3YUeHHS PCKHMOB: BOA-
110T0, TENJOBOTO, COJACBOID 1l FA30BOFO, pekHva cCCTaBa NOUBeH-
IJOrO  pacrpopa, €OCTABA HCERO10PbIX KOMIONHCHTOB KOJIJOHAHOTO
KOMIJICKCA, OKHCIHTEALIO-BOCCTAHOBUTEILHOTO PeXHMa U B OCO-
OCHHOCTH — KUBHCACATOILHOCIH KUBOH dasbl.

Ilanomuuv, uto NO;I PCeAIIMOM KaKOro-iiG0 COCHAHICHHA MbI
HOIMMAcM COBOKYTHHOCTL BCCX siBJeHHH ero 1HoBooGpasopaHns B
HOUBE, €ro MOCTYILIEHHS B {1I0UBY H3 CMEXHLIX TIPHPOLHBLIX Tedl
(armocdepa, rpyHT, KHBOe BCUIECTBO), €r0 pacrnaja B NouBe H
Cr'o BLIHOCA M3 NOYBbI.
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Kpurepuii BOIMUKHUCTH TOJNHOTO H3YYeHUs perKHMa KaKoro-
A160 KOMIOHEHNTa COCTaBa [0YBbl — BO3MOXKHOCTb HAXOXKAGHHSA
noasoro Gananca storo komioHenta (Apmanz, 1947).

Pexxum 1i060r0 COCAMHEHHSI B KOJHUSCTBEHHOH (opMe MOMeT
GbiTb BblpaXceH $ajaycoBLIM ypaBlieHHeM Takoro BHAA:

Qt—Qv- (a1}astas.4an) — (b1+batbstbst...+bn ).

r.le Qo—-con.epmaﬂue CO€JIHHCHHA B HayaJbHbII MOMEHT Bpe-

MEeHIt;

Q t —ero coJephaHde B MOMEHT BpeMeHH «t».

(a1~ as+ast+as...-an)— KONHYECTBEHHO OXapaKTepH3OBaHHbIe
ABJeHHA HOBOOGPA30BAaHHA H [IOCTYIVIGHHS er0 B MOYBy (uaH B
Kakoi~1u60 ee cJOH);

(bi—-bg— b3—-...bn) — KOJHYECTBEHHO OXapaKTepH3OBaHHbIE
SiBJIeHUs pacxolla W Pa3NOKeHHS TOro Xe CO§IHHeHHR N3 NOuBBI
(nan kagoro-nuGo ee caos).

UeM MeHblIe NPOMEXYTKH BpeMeHH «f», tepe3 KOTOpbie OCY-
IEeCTBASIOTCR YKa3aHHble U3MepeHHs W HaOJIOKeHHA, TeM noay-
uaetcst Gosee 110APOOHAA KAPTHHA M3MEHCHHSl COAEPXKaHHA H ero
NpPUYHH.

CaenoBaTenbHo, 4TOGLl YCTAHOBHTb W KOJHYECTBEHHO OXapaK-
TePH30BaTb pPEXUM KaKOoTOo-NMHGO 'KOMNOHeHTA, HeoOXOAHMO me-
PHOJHUYECKH M3MEpsiTb ero CoAeprKaHHe W OJHOBPeMEHHO XKe KO-
JHUECTBEHHO OXapaKTePH30BaTb SBJeHHUR ero® 110BOOGPA3OBaHHs,
pacxojaa, NpMxoAa M NpeBpalleHHs ero B Apyryue coeanHexus. Bor
3T NOCJAeHNe ABJISHHS H COCTABJASIOT CYLLeCTBO NOYBOOGpPa30-
BaTeJgbHYX MHKPOIIPOLECCOB.

TaxoBa go/iXHa GbITb MOCTAHOBKA CTALHOHAPHBIX HCCJAEA0BA-
Hufl B UX TCOPETHUYECKOM aCHEKTe.

TlpakTHueckn HX OCYILECTBJeHHEe HATA/IkHBAETCA HA HEKOTO-
pble cepbe3ibie TPYAHOCTH — MNPHHUMNHAAbHblE M TEXHHYECKHE.

FnhaBnas npuHUMOHANBHAA TPYLHOCTh 3aKJAlO4aeTcsi B TOM,
YTO B NOYBE OAHOBPEMEHHO COBepllaeTcAd oueHb GoJblloe YHCIIO
pasnooGpasubix Mukpomnpoueccos. CoBpeMeHHOe COCTOsINE HAYKH
He oOcclleuHBaeT HaM BO3MOXKHOCTH JaXXe PacCHO3HABaHHA M TEM
60;lee XapaKTePHCTHKM OYeHb MHOTUX OGpa3yIoOIIHXCH B 1OYBe
coeqnnelinil, a Takxke ABJGHHA HX HOBOOGPA3OBAHUA U HCYE3HO-
BeHHA (pacnaj, BhIHOC WJM YCBOEHHE XKHBBIMH BBLICUIIHMH M HH3-
WIHMA OPTaHU3MaMHu).

[TosichuM 3TO CACAYIOWIMM NPHMEPOM.

JlonyctiM, Hac WHTepecyeT BOTIPOC O peXHMe HHTPaTHOrO
aszota, T. e. HoHa NO;. IIpyunHamMu H3MEHEHHS COLEpPKAHHA 3TOTO
HOHa B TOM HJAW HHOM NOYBEHHOM TOPH30HTe MOTYT ObiTb: 1) erd
HosooOpa3oBauue (a1); 2) ero MOCTYMJeHHe U3 aTMochepbl ¢
ocaikaMi (HJIKM M3 Bbillesexallero TOPH30HTa ¢ NPOCAYUBAI0-
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MUl pactBopoM) (az); 3) ero ycBoenHe pacteHusMu (b))
4) ero ycBoeHHe MHKpoopranuamamu (bg); 5) ero BoccraHOBIe-
Hue (ReHHTpudHKauHa) (b3); 6) ero BbIMbIBaHHe B HHXKeJlexa-
Li{He CJAOH MOUBbl HJIH B TPYHTOBblE BOAM (b,).

HamepuB HayaJbHOe M KOHEYHOe CONepXKaHHe HHTPATHOTO
HHoRa Qo H Qt , MOXHO COCTaBHTb ypaBHCHHE:

Qi — Qu={(ar+as)— (b1 ! byt-bs+b4).
W3 BesnunH, BXOAAIMX B 3TO ypaBHeHHe, MOKHO HeNmoCpeacT-
BeHHO onpexedHTb Qo, Qt, d: H B HEKOTOPHIX cayuyaax b, [Ilo-

clelHHe LB BEJIHUHHBI MOTYT OTIPOAE/SATHCA ¢ NOMOLIBIO JIH3UMET-
poB uaM kKovioHok Kaypuuesa —- llosmpynoso¥, a Takxe c6opa
H aHajau3a atMocdepHblX 0CalKoOB.

MeTtonamMu pasiejbHOTO HEHOCPEACTBEHHONO ONpefeseHusl Be-
anunH a; (HoBoo6pasoanne NOj), by (ycBoenne NOj; pacrenns-
vH), by (ycBoeHHe NO; mukpooprasHuamamu) , b; (neHuTpHOH-
KaUMsa) lpH OZHOBPEMEeHNOM H COBMECTHOM TNPOTEKaHHH 3THX
MHKpPONPOLECCOB Mbl NIOKa lle BJAaJEeM,

IlepenuiiemM ypaBHenHe Tak, YTOGH B J€BOH €ro yacTH OKa-
3aJUCh YJiellbl H3BECTHLIC, a B MPaBOH -— HeH3BeCTHbIE:

Q—Qo—ay-| by=ar— (b,+by4-bs).

OuyeBHIHO, ypaBHeHHe ¢ YETBIPDbMS HEH3BECTHbBIMH pElUTb
HeJb31l.

STOT NpUMEpP HINIOCIPUPYET TOT CAy4ail, KOria OiHOBPEMEH-
110€ IPOTeKaHHe HECKOJILKIX PAa3JIMYHbIX MHKPOMPOLECCOB JHILAET
Hac BO3MOXKHOCTH DACWICHHTD MX H HCCAeIOBaTb KaXKAbll B OT-
JeawiiocTdH. Kak nokasuisaer ONbIT, Takas CHTYyalUMsi BO3iiHKaer
QUCHb  Y4acTo.

Jlaxce B TakoM 11POCTOM, Ka3anoch Gbl, IBJAEHHH, KaK PeXHM
YIIEKHCAOTHL B dIOWBCHIIOM BO31yXe, NPHXOAUTCA CTAJKHBATHLCH C
OHOBPEMEHHO HAYIIHMH siBAEHHAMH HoBooGpasoBanus CO»
(B pe3yJbraTe Abixanust xopiel, MUKPOGHOIOTHUECKOTO pa3soxKe-
HUA OPTAHMYECKMX OCTAIKOB H JbIXaHHS MOUBEHHBIX JXKMBOTUBIX),
ee BbIIeJSHHS W3 MOMBCHIONO PACTBOPA, €e BbiIesleHHs H3 NOYBL
B atMochepy, ce 1orIonleis PPYHTOBBIMH BOXaMH H OGPATHBIV
BbiAENEeHHeM H3 HHX. BulusiciiHTb Kaxa0e u3 3THX sBJCHHI M gaThb
evy KOJHUECTBEHHYI0 XAPAKTEPUCTHKY NOKa HEBO3MOXKHO BBHUAY
OTCYTCTBHS COOTBETCTBYIONIX MeTon0B. [To3TOMY OrpaHHyMBaeM-
Csi IMIIb  I1ePHOLHYECKIIMH onpeleaeHHsAMH  coldepKanusa CO; B
NOYBEHHOM BO31yXe H KOJHUCCTBEHHBIMH OMpelelleHHsIMH ee Bal-
Jeaennst B aruocepy.

Onnako 6biBalOT cJydaH, KOTJa OKa3blBaeTcsi BO3MOXKHBIM
cocTaBjieliie M MOJMHOro GaJjalca, XapaKTepH3ylOHIero Bce MUK-
ponpouecchl, cBA3aHHble ¢ PEXHMOM HHTepecylollero Hac KOMIId-
HeHTa.
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Hanpumep, mas BoabI MOXHO KOJIHYECTBEHHO OXapaKTepH-
30BaTh clelylOUiHe MHUKDPOIIPOlUECChl: MOCTYIJIeHNe BJard B NOMBY
13 atMocdepbl M TPYHTOBBIX BOJ, MCNapeHHe, AeCyKlidio, N0BepX-
HOCTHBIH, MOYBEHHbIA 11 PPyHTOBBLIA cTOKM. O6aanast 3TUMU naH-
HblMH H JaHHbIMY O NCPHOAHYECKOM H3MEHEHNHH COAePKaHnuA BJa-
TH B 110YBE€, VIOXKHO COCTaBHTb MOJMiblA Ga.anc BjaarH B Joyse, a
CJeI0BATE b0 UCUEPTIBIBAIOILE OCBETHTL BOIAHBIA PEXHM 110UBLL.
[Moanwii G6adaic moxKeT GbiTh COCTaBJISH H AJA Temla,

Boanukaer scinpoc — Kakue K€ VHUKPOMPOUECChi — MPHH-
UMTIHAJIBHO — MOCYT ObITb HOABEPNIYThbl MOJHOMY, HCUEPNLIBAIO-
UleMYy M3YUCHHIO, a KaKHe — HeT

Kax Bugean, Hellocpel1CTBEHHbIM BHELUHUM ITPOSIBJIEHHEM CO-
OTBETCTBYIOLUCTO "MHKDPOfIpOLLECca SIBAAETCA H3MeHeHMe cofeprKa-
sl TOTO WM HHOTO coeullelufi B TOM MJIH HHOV TOPH30HTS
\10uBbl. DTH M3VeHelHss VOTYT Bbi3bIBATLCSA JABYMS lpHYMHAMU:
AN6O fnepeMelieHHeM 3TOro Ccoe,lMHEeHHWs B MOuBEeHHOH TOJlle
(M YX0,10M ero 3a npeacan 310il Toawu), — 0o Ke yuacTHeMm
€ro B Ipolleccax MNpeBpaulends, [PH KOTOPLIX ero  co.lepxaiiue
YMCHDLIACTCA HJIH BO3pacTacT. '

B nouBe mMelOTCA KOMIIOHEHTHI, KOJIHUECTBa KOTOPHIX, NPUHU-
Malouiye yuacTHe B COBepLIAOUWIMXCH B HCH mpeppalllenuax Be-
I1EeCTB, HHUTOXHbLI. Besi U3VICHUHBOCTD HX €Odeprhatus o0ycaonac-
Ha MOYTH HCKJIIOYHTCJABHO JHWb HX MOCTYILICHHEM B [IOUBY, 1ie-
penBHKeHHeM B ee TOAUle W PACXOAOM M3 rncusbi. K TakuM Kow-
[ICHEHTaM OTIOCATCA BOJAA  COJAH (MocaelHHe — [pH OoJee MU
Meliee 3HAUMTEABHOM HX colep)kawumu B mouse). Bor aas aTux
KOMIIOHCHTOB (A paBHbIM 06pa3omM [1Jd Temaa) MoiyT GLiTb Hak-
Aenbl Oanancol, 60ee HAIH Meilee NCTHO KOJIHYECTBEHHO ONUCHI-
Balouie uXx noBejgerive B nouse. [aa conei, oanako, B Gadaic
HoJAKHO ObITh BKJIOYEHO TO KOJIHUSCTBO, KOTOpOe TpPHHUMAET
yuacriue B cOMeHe B CHCTeMe NMOYBRAa — pPAacCTHIEIbHOCTb, YTO He
NpeiacTaBAsieT OcOOO0H  CAOXKHOCTH.

ScTanapHble cCeIHHElNNs, BCTPEYaloulHecst B cOCTaBe XKHAKOM,
raszooHpasHoil u »uBo#l Has MOryT GAHOBPEMCHHO H NMCPeABUraTh-
CA B NOUBENIOH TOJAUE M TOIBEPraThCs B 3aVIETHOM KOJHUECTBE
PasaHYLCro pola XMMHUYECKHM IMpOBpalleHusV, HCUe3aTh M nosiz-
JaTecH BHOBb M B ouellb MHOTHX ciydasix HEBO3MOXHO YCTaHO-
BHTb — UTO CJYXXHMT MPHuUUHON HaAGAI01aeMblX HaMH M3MeHEeHHH
B CONEPXXaHHM JalHOr0 COeAHHEHH' ero nepeMellleHde B NMOUBC
HJIH ero HoBcoOpa3oBaHHe W.JIM NpeBpalleHde, B rakux cayuasx
HHOTJAA MOXHO HANTH JHLIbL HenoaHbH 6aJjaHc BeliecTBa, B KO-
TOPOM 03} 1yT U3BECTHBl TOJIBKO HCKOTOPblE€ CTAaTbH €ro NPUXOAA H
pacxnia.

Takoe ncaoxeHue Bellielt OGDBACHACTCH TEM, UTO TIOYBEHHBIC
npouecchl OYeHb CI0XKHBL, B nouBeHHOM pacTBOpe, MOUBEHUOM

i 54



BO31yXe H B COCTaBe XKHBOIi (pa3bl OLHOBPCMCHHO NPHCYTCTBYyeT
00J1b10E KOJHYECTBO Pa3jnuilblXx COeXHHEHHH, NMPHpPOAAa KOTOPLIX
W CNOCOOBI OTIPEICIeHHS 11aM 110Ka HEeH3BECTHbl. DTH COCIHHEGHHA
B TeIJioe BpPeMsl roia, IpH YH4aCTHH MHKPOGMJIOPH U MikpodayHbl
TenpephisHO 06pa3yloTcs BilOBb, Pas3aaraioTcsi, BCTYNaloT apyr c
apyron M ¢ TBepIo# (a3oii B pasavuHble peakllvH, NOpejBHraloT-
cf B NOUBEHHON TOJILC, H BbiuJeHellne OT1eJbHblX, COOTBETCTBYIO-
HIHX, MHKPOIPOLECCOB H3 Beeit 3TOH vacchl Moka He nmpejcTaBad-
CTCA  BO3MOKHBIM,

B noao0ubix cayyasx imioraa NPUXOAHTCH OTKAa3blBATbCH OT
NOJHONH KOJHUYCCTBEMHON NaPAKTEPHUCTHKMY peKuMa JaHlcro KoM-
NOHEHTa B 1[eJO0M H OTPAHHMNBATLCA JHLIb NEePUOIHYCCKHMH ONpe-
JeslelisIMU ero CocpAaiiig B nouBe, T. €. JNIIb U3yyeHueMm p e-
XKHMa ero coacepxaunud, G6Ge3 BbSABIEHHS NPHYHH ero
U3MeHeHUsl WM B JyullleM (J1ydyae COIPOBOXKAAas €ro JHlllb HEKO-
TOPLIMH IOTIOTHHTEILILIMI TaHHBIMH,

Hanpumep, B pasoGpannoM chiyyae ¢ peXXHMOM HHTPaTHOTrO
HOHA TAKUMH JTONOJMINTEABILIMY I2HHBIMHE SBASIOTCS KOIMYECTRO
woa NOj, HOCTYHAIOIErO B NOYBY ¢ aTMOCHEpHBIMH OCaJKaMH,
H KOJHYECTBO 3TOI0 HOIlA, BbIMBIBAEMOE B PYHTOBbIE BOAbL (W14
r1y00oKHe cJA0H MOMBL),

MNompobyeM #e npeacTaBUTh cebe, KakHe MMEHHO  PeXXKHMbl
JOCTYIIH B HACTOAULCC BpeMs HAlleMy HCC.1eX0BaHHIO,

I. MoaublepexnuMb uGanauch

1. Boaublii peaum n Gaaanc.

2. TeunepaTypinbiit 0 1¢TU10BOH peXHMM M TeMioBo#H Gasauc,

3. Pexxum u Ganane Jerko- H CpedHCPacTBOPUMBIX coJiefl
{xnopunpl, cyabdarnt, KapGonatsl u GukapGoOHaTHl Kalblus, Mar-
HHS, HaTPHA H KaJaus),

4. 3anacbl JiecHbIX JIOJCTUAOK H CTCIHBIX BOMIOKOB,

5. 3oabHblft OOGMeH B cHCTEME MOYBA — BbiClIAS PACTHTE/b-
HOCTh,

II.PexumucojlepXaHusi HoTAeJdbHBlE
NCMEeHTH 6amanca

1. Obulee colepKalne OPraHuueckoro BellleCTsa.

2. Banosoe ccaepxatme C u N,

3. Cogepxanue CO, n nouBeHHOM BO3AYyXe M €€ BblaeneH:e
8 armocdepy.

4. Copepxanue 8 noune noia NO3.

5. Cogepxanue B moune wona NH,.

B

[
[+



IIl. Toabko pexXHMB COXNEPXKAHHSH
Tazoobpasnas pasa

1. Kucaopon B mouBeHHOM BO3JyXe.
2. JlpyrHe rasnl 8 NOYBEHHOM BO3JyXe.

JKuodkas ¢pasa

3. CoctaB ¥ KOHUEHTpAllHsi NMOYBEHHLIX PACTBOPOB, OTXKATHIX
H3 NIOYBEHHOH MAacChl MJIM eCTeCTBeHHO H3 Hee BHTEKAIOUIHX, KaK-
TO. JIM3UMETPHYECKHX, T'PYHTOBHIX, MOUBEHHO-NPYHTOBHIX BOJ,

Koaaoudnvie xomnonenTot

4. CocraB u cogep>XaHHe OGMeHHBIX KaTHOHOB.
5. Bce ¢opMB KHCIOTHOCTH.
6. EmMxocTh o6MeHa.

Teepdas ¢pasa

7. ArperaTHoe ¥ MHMKpOarperaTHOe cOCTOsIHie,

8. O6mee comepxaHHe ¥ (PPaKIHOHHBIA COCTaB TyMmyca.

9. Conepxanue kap6oHatHoit COz u ray6HHa BepXHefl rpaHH-
IIbl BCKUITAHHA.

10. «[lonBuxHEle ¢opMu» OKHCIOB Fe n Al u amopduas
SiO..

11. «IlogBHXHble GOPMBI» NMMTATEJNBHBIX BELlECTB,

Xusas ¢asza

12. KoanuecTBO, BHAOBOH COCTaB H XHMHUYECKHil COCTaB MHK-
podaopnr,

13. KoanyecTso, BHAOBOH cOCTaB M XMMHMUYECKMHl COCTaB HOY-
BeHHOH (ayHbl.

IV. DHeprus

Pagnauvonssiii 6asaHc.

TemnepaTypubili pexXuM U TEMJIOBOH peXuM u GajaHc.

Pexxum noreHmuasa (JaBleHHs]) NOYBeHHON BJarH.

PeXXuM OKHCJINTENbHO-BOCCTAHOBHTEIBHOTO NOTEHLHAJa.

PannoakTHBHOCTb NMOMBLL

ToT mepeueHb He MPETEHLYET HA HCUEPMHLIBAIOULYIO TINHOTY,
HO BaXkHeilllHe sBJIGHHS OH, BEPOSITHO, oXBaThiBaeT. Kpome Toro,
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OTAEAbHLIE €TO Pa3fenbl, HECOMHEHHO, HepaBHOLEHHb 110 O6beMY,
110 JaAbHeillas AeTajausallus cefiuac MOXerT ObITb H He HYXHa.
CaenyeT TOJAbKO OTMETHTb, YTO OCOGEHHO BaxKHbi pasfelibi, CBi-
3aHHBlE ¢ COCTABOM H KOHUEHTpauHe# nOYBeHHHIX PacTBOPOB
(BRJIlOYAg JIHSHMETPHUECKHE, NOYBeHHble, MOYBEHHO-NPYHTOBHE H
rPpYHTOBBIE BOJBI), COCTABOM OOMEHHbLIX KaTHOHOB (BKJlOuas Te,
KOTOpPble CO3Jal0T KHCJIOTHOCTb) H COCTaBOM XKHBOH ¢asH, a Tak-
e NpPOAYKTaMH ee MeTab6oJin3Ma, MHOTHE H3 KOTODHX BXOISAT
NPeHMYIeCTBEHHO B COCTaB XHAKOA (a3l .

[Noasons HTOTH CKa3aniOMY O IPHIUHIHAJBHBIX TPYAHOCTAX,
C KOTOPBIMH COMPSXKeHO H3YYCHHC MHKPONPOLECCOB, Mbl BHIHM,
4TO K HX YHCJAY OTHOCATCHA NPCAIC BCEr0 TPYAHOCTH aHaJHTHYeC-
KHe, oBfI3aHHbLIE ¢ PaclO3HABANICM BCLLECTB, BXOAAUIHX B COCTaB
MOUYBEHHLIX PACTBOPOB, H KOJNHUECTHCHIBIM HX OllpeJlefieHHeM.

Ho ropasao BaxkHee TPYMHOCTH, CONPAKEHHblE ¢ BbISIBAEHHEM
B3aHMOJEHCTBHH # B3aUWMHLIX PCAKUUA, NPOTEKAIOUHX MCKAY
CAMHMH KOMIIOHEHTaMH INOMBENNOrO pacTBopa, ¢ OIHOH CTOPOHLL,
MEXKAY HUMH M TBepEOil (3ot — ¢ Ipyrofl, MeXay HHMH H JKH-
BoH $a30H — ¢ TpeTbeil, H OHOJOTHUCCKHMH fBJIEHHAMH, NpoTeKa-
IOWIHMH B caMo#fl XHBOR (pade —- ¢ yerBeproii. OaHako mpeogoJe-
HHe 3THX TPyAHOCTe#l TeM Oojice HeoOXOIMMO, YTO HMEHHO C HH-
MH H CBSI3aHO PACKPBLITHE NPUPOALI BAXHEHIIHX MHKPOIPOLECCOB,
H3 KOTOPbIX cjiaraercst HowsoohpasoBanue.

K coxaJqeHHIO, IPHXOJHTCH NPH3HATh, YTO B 3TOM MApeopo.e-
HUH MBI CTOHM ellle Ha ¢AMMX HepPBbIX CTYNEHAX M YTO nouBoobpa-
JOBATEJIbHHI MPOLCCE 18 1LCJIOM TI0 COAEPXKAHKIO H CYLLHOCTH [10Ka
elle B 3HAUHTENILHON MOPC SBASICTCA AJ51 HAC «YEPHBIM SIIHKOM>,
B KOTOPHIH Mbl €ABa TOJNLKO HayHHaeM nPOHHKaThb. BepodmHo,
He OyZeT MPeyBCJAHHtINCeM YTBCPXKIeHHe O TOM, 4TO PacKpbiTie
TaHHBl 3TOTO AlLHKA TPLOYCT 31aYHTENBHONO Pa3BHTHA M paculil-
peHnst paGoT 1o GHOJOLMY, B OCOGEHHOCTH — 10 MHKPOOGHOJOTHA
NOYB, WIH TOYHEEe -— 110 MHKPOOHOXHMHH, HMeA NPH 3TOM B BHAY
OHOXHMHUYECKYIO NIPHPONY (cropolly) MHKpoOHONOTHYECKHX Npo-
1ecCoB. DTOT NIPHOPHTET (1O OTHIONb He MCKJAIOUMTENBHOCTb MHK-
pPOGHOJIOTHYECKHX sinficiil) onpeneasieTcss Tem, 4TO, KaK YyxkKe
YKa3blIBaJIOCh, HMEHNIO M3 MIX BOBJEKaeTcsl B NOoYBoOOpPasoBa~
HHe pafiHalMOHHAs 3UCPTHA, B npouecce ortocHHTesa Tpancdop-
MHPOBaHHAA 3€JEHBLIMH PACTMIISIMH B XHMHUYECKYIO.

[losToMy omna u3 wacrumy, M0 B TO XKe BPevsi BeCbMa Ba-
HBIX M KPYIMHBIX 33484 H3YMCHHS NOYBEHHBIX PEXHMOB—YCTAHOB-
JeHHe Js1 OYB BCeX THTOB TeX MHKPOOHOXHMHYECKHX TIPOLECCOoB,
KOTOpbie IIPHHMMAIOT yuacThe B 1ouBooGpasoBanun. McxomHbim
A9 3THX TOHCKOB AOJKHO ObiTh 3HAHHC COCTABA aKTHBHON MHMK-
podopel, onpeaeasiemoit 1o merony A. B. Pui6aakunoi (1957).

Ceenenyisi 0 cocrase, B CONC1aHHH ¢ M3BECTHBIMH yXKe GHOXH-
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MHUECKHMM OCOOEHHOCTAMH OGHApYKEeHHBIX BHIOB, MOXKET MOA-
CKa3aTh HaAM — KaKHe MHKPOOHOXAMHUECKHe MPOIECChl MOTYT
NpOTEKaTh B 1aHHOK MouBe. 3ajauya 3Ta, KONEUYHO, Oucilb HeJer-
Kasi M HC mpocTas.

Eme 6ocee cI0XKHCH Ola npPCACTaBUTCS, €CJAH MPHUATH  BD
BHHMaHHe ¥ YueT KHU3HCACATEIHHOCTH NMOYBEHHOR (ayibl 6ecnos-
BOHOWIHDBIX, TaKXe B3aUMOIEHCTBYIOUIEH ¢ MHKPOd.0poi. ITOT
KGMNOHEHT JKHBOji $a3bi NOYB 10 HEIaBHEro BPeMeHH Obll’ HaM
1i3BeCTeH ellle MeHblue, ueV MHKpoduaopa — KakK CO CTOPOHBI Bi-
IO0BOTC COCTaBa, Tah M B el GO.IbIUCH cTeneHH ¢ GHOXHMHYECKOH
CTOPGHDbI.

Toabko 3a nocaemnne 2—3 jgecaTuaernss 61aronapsi CEPHHU Tiy-
60kuX 11 oGcrosiTeabHbix ucctaegosanuit M. C. Tuaaposa u ero
LIKO.ThI 3HAUMTENbHO BO3POCIM HAUIH 3HAHHA O BHAOBOM COCTaBe
nousenNoit paynsl ¥ ee GHO.10THH H 3KoaorHu. Oaako GHOXUMHE-
ecKast poab  OecTmo3BOHOYHBIX M cefiuac ellle H3yyeHa BecbMa
IeI0CTATOYHO, B OCOOEHHOCTH CCJIH YYecTb, YTO JJIS TMOUBEHHBIX
6ecno3BCIOYIILIX MUULEA C1YXKAT KaK OCTATKH BHICIUKX pacTeHHH
¥ Apyrux OecnO3BCHOUYHMBIX, TaK W MHKpoopranusMb. Boace Toro,
HaJ10 CYUTaTLCH M C oﬁpamum COOTHOLIEHHEM, KOT1a IOUBEHHDLIC
0ecrno3BOHOUHblE CTAHOBATCA NullcH 171 MHKp()(b.’lOpbl, nanpu-
MED, MCUBEHHbIE KJICIIH MOERAIOTCSH IvlecHeBbIMH rpubamu (Apuc-
ToBckas, 1965).

Bce 310 cuie Gostee ycaoxmsier cnerevy OHOXHMHUECKHX TMPO-
1leccoB, pasbirphIBAIOUIMXCS B NouBe, 6ea pacluudpoekH, 6es pac-
MyThIBAHUA KX, OIHAKO, TPYIHO Pa300paThCs B CYLUHOCTU MOYBO-
cOGpasoBanusd

Mexay Tem, Bce 3TH MHKPOGHOXHVHYECKHC ABJCHUSA cocTaB-
JIICT B TO XKe BPEVS B BTOPOM MCTOMIHMK MJI0I0POIKA [OYB, CC.if
no;1 nepBbiv 11C1pa3yMeBaTh J1eHCTBHE TeX Ke MHKPOGHOXUMMH-
YECKHX TPOlecCeB Ha MUHePaIbHYI0 wacTh nouswul I ecau 3ta
nepBasi cTOpPOHa BCBJIEKAeT B MOYBOOOGPA3VUBANNC MACCy NOYBEHl-
HbIX MUHEPAJIOB, TOBTOPAA CTOPOHA 32KJI0YacTCs B HOCTOSHHO NPO-
ucxeasiulen GHOXHMHYECKOH nepepaboTKe Macchi wak opraHuue.-
KHX H OPraHo-VUHepaJbHbIX cOoeluileHHl, 00Pa3yOlWHXCsH B Mpo-
uecce AUINCIEATEIbHOCTH  MHKPCOPraHHW3MOB M MOUBEHHBIX
6QCI03BONOYHBIX, T. €. XKHBOH (Pa3bl MOUB, TaK M OPraHHUYECKOr?
onaja Ha3eMibiX pacTeHWH, 32 CYeT KOTOPOro M BOCCTAaHaBJINBA-
‘€TCH HENPephiBIIO PAacXOYOLIAsics Macca XHBOTO BEllecTB1
(xuBoft ¢dasbl) nousbl. B xome 3Tol mepepaboTKM  BO3HMKAIOT
cpopm,: MHTATC/AbHBIX BCUIECTB, 1OCTYMHbIE IJf BLICLIMX pacTe-
A, 32 KOTOPble OQHAKO BLICIUMC pacTeHHs KOHKYPUPYIOT ¢
TCMH Ke MHKpoopranusmamu. Takum o6pa3om, wuccaeioBaille
11a3BaliiblX GHOXMMHYECKHX sABJelH H NpOLEeCCaB, ¢ onuoii ¢TO-
POHbI, BelleT K MO3HAHHUIO CYLWHOCTH MOYBoOoGpasoBanus, T. e. K
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pellleH#i0 MOYBEHHO-TeHETHYECKHX BOMPOCOB, a ¢ IPyroli — K
[OHKMAaHHUIO [IPOUCXOXKASHHS ¥ NMPHPOAB TOH T1aBHeiluiell yactu
[OYBEHHOTO IIIOJOPOIHS, KOTOpas 3ak.Jaiouaercs B oleccicuenui
BBICIIMX PACTEHHH JOCTYMHbIMH A8 HAX GOPMAMH MHHEPaJIbHbIX
BEUecTB ‘U a3ora.

ITO ¢BUAETEILCTBYET O TOM, YTO MJIOACPOAHE MOYB €CTb OMIO
13 NPOsIBJIEHHMIT Tpouecca no4BooOpasoBailks, c.1araiollerocst M3
MHOTrQuHCAeHlbIx MiKpcnpoueccos. C.e10BaTeabHO,  HO3HaNHe
MPUPOABI {IJ1I00PO1MA  H 3aKOHOMEPHOCTEH ero BO3HHKHOBEHHMS,
Pa3BHUTHA M CYLIECTBOBAHHSA JOJKHO GbiThb pe3ybTaToM BCeoOb-
CMJIOLICTO HCCJeL0BaHUsA reHe3Hca N0UB, OCHOBAHHOIO Ha HCYep-
IbIBAIOWICM HO3HAHHH CHCTCVbl COBEDUHIAIOUIHXCA B 0OYBE MHKDO-
npoLeccoB — O0COGEHHO GHOJOrHUECKUX M GHOXUMHUCCKHUX.

PasButne cdopmy.aupoBaHHOrO Bhillle HaMpap.ielHs, B KOTO-
POV MHKPOOHOXHMHUYECKHE SIBJEHHA NOIAlNDI 3aHATH EePBOE MeC-
TO, CONPSAXKEHO, HECOMHEHHO, C OYeHb OOJbHIUMH TPy IHOCTAMH
scaeacTBHe 0OMAMSI MHKPOOPraHu3MoB, paslioofpasHsti HX IKu3-
IeHHbIX PYHKIHA M TOTC OOCTOATEIbCTBA, YTO Macca 3THX MHKPO-
OpraHu3MOB CCTb B caWoM OyKBaJbHOM CMbicie CJA0Ba macca
JXHBOTO BeUieCTBAa, COCTOSALLEro, O HAKO, H3 OTACJbHBLIX
AMBBIX MHIMBHIYYMOB. 2TH WHIWBH1YYyMbl HelpepbBHO HApOMAa-
I0TCH, XKHBYT, IIMTAIOTCS H BBIACISIIOT B OKPYAAIOULYI0  cpedy
MPOAYKThl CBOCTO VeTafoau3va: BHTaMuHbl, hepveurel 1 1. 4. iy
TeJa Ioc’de HN THOeIH MepexoIAT B HEXKHBYIO Maccy NouBbl, a
COCTaBJAAIOLIHE HMX COEAHHENHS CTAHOBATCS NHILEH AJA APYTHX
HHIWBUIYYMOB, BIOBh MPeBpAallaIoOIMX HX B *HBC2 BeLeCTBO
[Tpn srow BCce 3ru Gecuuc.acnubie WIAWBUIAYYMbI CYLLECTBYIOT B
O4€Hb CAOKHOM fIOPOBOM MPOCTPAHCTBE NMOYBLI, 3aMOJHEHIOM BO-
J0H M BO3AYXOV B MEHSIOUIMXCH COOTHOUeHHAX 1 ¢0Jaiatolle
OrpOMHON yJCIbHOi NOBEPXHCCTHIO (OT HECKCJALKHX KBaapaTHbiX
METpOB Ha | r B TIleCUaHbIX MOYBAX N0 COTeH KBAJApaTHbiX METPOB
B MOYBAX CYIWIMHUCTBIX W TIMHHCTLIX), B 3TOoM  npocrpascTse,
KPOMe CHJIbl TAXOCTH, JICHCTBYIOT ellie U APYrHe CHJbl — NOBEpX-
1OCTHARA 3HCPIHA MOUBENNDLIX YACTHIL U OCMOTHYECKHE CH.1bl, CO-
IpsiXKelllibic ¢ BEUlCCTBAMH, BXOIAWMVH B COCTaB MNMOYBCHHOTO
pactBcpa M ¢ oOMenHBIMH KaTHoHaMH. B 3arcw e clJoxHOM
fIOPOBOM MNPCCTPAHCTBE PACHONOXKEHbl TAKXKe H KOPHU M KOpHe-
Bbie BOJOCKH BbICIUMX pacTeHuil, KOTOpble BCAacHiBalOT BJary, H3-
OHpaTeabRO TOLIGILAIOT Pa3jiHYHble PACTBOPHMbIE, @ OTYACTH Y
HepacTBopuvbie (oO6MeHlible KaTHOHLI) BelileCTBa, BbIASNAIOT B
IPOLECCe CBOErO AbIXAHHA YIJICKHCIOTY, NMOTMIOILAI0T KHCA0pod, a
HEPEJKO BHIZEAAIOT il OPTaHHYECKHEe KHCJOTbl, ¥ MHOCHX BbICIUIHX
pacTeHuii ¥MeeTCH MHKOPH3a, KOTOPas BHOCHT CBOM OCOGEHHOCTH
B npoliecchl o0veHa pPa3IHYHbLIMH BeleCTBAMH MeEXAY KOPHAM.I
W NOYBEHHON Maccoi.
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U xopHH, ¥ MHXKPOOPTaHH3Mbl CONIPHKACAIOTCH M B3aHMOAEHCT-
BYIOT CO BCeMH TpeMs HeXHBbIMH ()a3aMH NOYBbI, B TOM YHC:E
¥ ¢ MHHEpaJbHBIMH YacTHUAMH, BH3bIBAf HX H paspylIeHHe u
HOBOOGpa3oBaHHe (HamNpHMep, OPTLITEHHOB), a MOXeT GHTb H
meraMopd08 INEPBHYHBIX H CHHTe3 BTOPHYHLIX MHHepasos, a
TakXe M HOBoOOpa3oBaHHe TyMyca — SiBJeHHsl, KOTOpble Hg Tipe-
MUMYIIECTBY H CJIaraloT co60I0 4aCTb 4YacTHHIX H OGIHX MOYBO-
o6pasoBaTeNbHbIX MAaKpONpPOUECCOB, COMPsIKEHHHX ¢ npeBpa-
U1CHHSIMH BelleCTB H SHEepPrHH.

Takum pHcyeTcsi MOUBeHHOE TEJO H NPOTEKalOllMe B HeM MNOH-
BoOGpa3oBaTesblibie MuKpompouecchl. CA0XHOCTD 3TOTO Tesna H
3THX MHKPOMpOLECCOB M c03[aeT 60Jbllde TPYIHOCTH B HX H3Yy-
YeHHH H oBJajeHuH uMu. M TeM He MeHee 01HAKO iKe eAHHCT-
BEHHDbI NPaBHJLHBIA HayuHbill MyTb Pa3BHTHA HQUBOBEACHHA —
pa3paboTka yKa3aHHOro Bbillie HampasJieHus. Ouo 1ojxuc obec-
NeYyuTh MOJIHBIH, HCUEPNBLIBAIOIUNA 10 KOHIA, aHaJdH3 BCeH CAOXK-
HOfl CHCTeMbl VIHKDOTIPOILeCCOB, Bedylllee MeCTO CPelH KOTOPHIX
3aHHMAIOT npouecchl MUKpoGHoxHMHueckHe. llukakux ynpoue-
HHH, HHKaKHX cXeMaTH3alH# Ha 3TOM NYTH J0NYylleHO ObiTb He
MOXeT — OH JOJIXKeH OblTb nmpoHIeH Jo KoHIa,

Ho 66110 6ol Goaburofi owHOGKOH clenaTh 13 (Ka3aHHOID
TaKo#l BBIBOI, YTO 10 TeX MOpP, MOKA BCC MHKPOCIPOLECCH, Jerha-
e B OCHOBe nouBooOpa3oBaHHs BO BCeH CBOEH CJOXKHOCTH H B
BCEM CBOeM B3aMVOIeHCTBHM He GYIyT HAMH NO3HaHBl A0 KOu-
ua, — g0 Tex nop noysopedcHde OYIeT 0CTaBaTLCH HeCOBEPLIEH-
HO#t naykof. Bcsi mcropust naulefi HayKu KaTerOPHYECKH CBHIe-
TCALCTBYET MPOTHB Takoro BhiBoZa. COBORYMHOCTb METONOB
(cpaBHHTeJIbHO-reorpaguyeckuil, CpaBHHTE.TbilO-aHaJIHTHYECKHH,
CTaIIMOHAPHbIA U MOJEJNIHPOBAHHUE), HX CHHTE3 (MCTOJ CPaBHHTE/b-
HO-T€HCTHUECKHH) sBJSIeTCA B HACTOSILIEM J10CTAaTOYHO MOLUHBIM
opyAaMeM sl pewleHHsi pasHooOpasHbIX BONPOCOB TEOPETHYECKOTro
NOYBOBCACHH M €ro TNPHJOXKCHHS K pEWEHHI0 MNPaKTH-
YeCKUX 3ajay CeJbCKOMO H APYTHX OTPAciell HapOIHOTO XO3sifi -
ctBa. O6 3ToM BecbMa yGeQUTEJbHO CBHIETEIbCTBYET OTEYCC!-
BeHHAs ¥ 3apybexHas Jutepartypa, 00beM KOTOPOif HempephiBIio
Bo3pacTaer. [losTomy, Hapaly co BCeMEPHEIM Pa3BHTHEM MHKPI-
GHONOrHY ¥ MUKPOGHOXHMHH, MBI JOJKHBI TIPOIOJXKATL AajbHell-
liee pa3BUTHe M JPYTMX PasfesioB MOYBOBCAEHHS I1IHPOKO pac-
NPOCTPAHEHHBIMH MCTOJAMH, COBOPIUSHCTBYS W Y.yullas HX.

Ho B peulennu GoJbIUHHCTBA TeOPETHYECKHX BOIPOCOB OUBO-
BEJlGHHS NPH COBPEMEHHOM COCTOSTHAM HAYKH Heu3Gexuo coxpa-
HAETCA B TOM MJH HHOM HHONAA 311aYHTENbHOM pa3Mepe THIO-
TETUMHOCTb, HCKJIIOYalollas BO3MOJKHOCTb OJHO3HAYHOro peLue-
11U 3THX BONPOCOB. MHOro3HaYHOCTb HX PEIUEHHs eCTeCTBEHHO
Bleyer 3a co00H H MHOXECTBEHHOCTb HANpaBJeHHi MX AajibHel-
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we# paspaborku, OTcioa BO3HHKAeT CTpeM.eHHe H36aBHTBCA OT
TOR MHOTO3HAUHOCTH M MHOXKECTTBEHHOCTH, KOTOPas MOXKeT ObiTh
OCYilleCTBJAGHA TOJBKO MNyTeM pa3paloTkH MOYBOBEIEHHN  HA
ypUBiie MHKPOMPOUECCoB, B NMEPBYIO odepelb MHKPOOHOXHMHYEC-
KHX TIPOLECCeB, O YeM TOBOPHJICCH Bbille.

Kposme Ba)kHefLUIHX NPHAIHNKAJBHLIX TPYXHOCTEH CTalHOHAD-
HHIX HOCJENOBAaHHHE, CYIMeCTBYIOT MpyAHOCTH TexHHyeckue. [lox-
po6GHO O HEKOTOPbIX M3 HHX rosopuioch pasee (Poxe, 1963).
3aeck ynomsineM o HHX JMlub Kpatko. [lepsas W ocuHoBHas H3
3THX TPYAHOCTeH 3aKJlO4aeTesl B OTCYTCTBHM CTAUHOHADHBIX HPH-
6oOpOB 1711 GOJAbLIWHCTBA ONPefelieHHH, KOTOpble, OYAy4H OLHANK-
bl YCTQHOBJIGHBl B MOYBY, MO3BOJIMJH Obl B lajabHelllleM, B Teue-
e AANTENBHOTO BPeMeHH, BeCTH JHIlb MepHOAHYECKHE OTCYETsl
M0 COCTBETCTBYIOIUMM WIKaJAaM (Kak 3TO IJe.1aeTcsl, nHanpumep, 1o
WKanaM TEPpMOMETPOB IIPH U3YYeHHH TEeMNePaTyPHOrO peKHMa
TOYPB) MJM Ja:Ke OPraHW30BaTb aBTOMATHYECKylo 3anuch., Ta-
KHMH mpuGOpaMH B HacTOsllee BpeMA GBIAIOTCA JHWb TEPMO-
MeTPH Pa3HOTO THMA, ¢ MOMOLIBIO KOTOPLIX ¢ J0GO# YacTOTOH
WIH JaXe ¢ aBTOMAaTH4YeCKOH 3amHCbio MOKeT HenpephBHO
H3MEPATHCA TeMNepaTypa NOYBbI, HEKOTOPHIe ([OKa ellle He OYeHb
CcOBCpUlelHble) NPHOOPLl 1A ONpejeieHHs BAANKHOCTH MNOYBLI,
BJAAXKIOCTH NOYBEHHOro BO3AyXa, npu6op nas onpegenenns OBII,
BeposTiHo, M0oxKHO pa3paGoraTh NPHOOPHl 4151 HENPCPHIBHOrO H3-
MepeHHs KOHICHTpalUun B mouBcHHoM Bo3lyxe CO, n O,, a rak-
e s usMepenus B noyse pH. Jlns namepenus ke Bcex octaib-
HBIX MHTEPECYIOLlMX Hac sBJeHHH TakHX npuGOPOB NOKAa He CYy-
mectryer. ITostoMy 15 W3yueHHsi MUKDOIPOUECCOB Mbl MNOKa
BbillyXKAeHbl JesaTb Heo0XO4uMble H3MepeHHA MepUOdHYECKH,
NIPHUEM CaMM H3MepeHHS BBUIOJIHSIOTCS ualle Bcero Ha o6pasnax,
H3BATHIX H3 TI0YBEHHO# TOMLH. DTH ABa OOCTOSITENbCTBA — Tie-
PHOAHYHOCTL H3MepeHHH BMECTO HeNpepblBHOM pErHCTPAUMU M
BHIIOJIHEHNHE MX Ha W3DBATHIX M3 MOYBbI 06pPasnax — BbI3bIBAIOT
MOHHKCHUC TOUHOCTH H3MePeHHH H 3l1auuTelbHOE  yBeauueHue
TpyvaoewkocTd padorel. M3bsATHe M3 noyBnl o0pasia JulliaeT BO3-
MOMHOCTH NOBTOPHTbL B CA@AYIOUIMH pa3 HU3MepeHHe B TOH XKe
caMOW TOYKe MOYBEHHOH TO.IIM, TAK KAK 3Ta TOYKA NMPH KaxIAOM
H3MEPEeHHH <«YHHUTOXKAETCA» WM <IIOPTUTCA», UTO BbIHYXKAAET
UpOBOAUTL H3MepenHe B oOpaslle, B3ATOM H3 JAPYroit TOuki. D10
He ¥Mesio Obl HHMKAKOTO 3HaueHHS, ecau Obl noysa Gbijla BHOJHE
ONHOPORHOM, T. e, He obGJasana O6bl MPOCTPANCTBENHON HU3MEHUU-
BOCTbIO B IODH3OHTAJbHOM HanpaB/JeHHH. A TaKk KAk Takas H3-
ME@HYHBOCTH CYLLIECTBYET, TO NPOH3BOAS H3ViePeHHs B cJjelylomui
CpoK B 006pasiie, B3ATOM B HOBOA TOUKe, U MOJAY4UB HOBOE 3HAYe-
e y3MepAeMOH BeJMuUMHbl, Mbl BCeria OKa3biBaeMCA  mepen
BOIFPOCOM — 4YTO ABJAAETCS NPHYMHOH OONAPYKEHHOrO pasJid-
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YU — geHCTBUTENbHOE JH U3MeHeHHe BCJIMUMIbI HHTepecyloulero
,HaC rapavierpa BO BpeMeHH HJH er0 mpoCcipailcTBEHHOe BapoHpo-
Batine. [laTb NpoCTOH OAHO3HAUNBIH OTBET Ha 3TOT BOMPOC HE.db-
3. EnuiicreenHoe, uTo MOXHO ciefaTtbh -— NPOBECTH H3MEpeHH:
¢ HEKOTOpOH NOBTOPHOCTHIO, 0HPABOTATh CTATUCTHUCCKH [O.IyUe -
fible AaHHble H MCC1ef0BaTb TaKXe CTATHCTHUECKHMH MeToiami
AOCTOBEPHOCTb HA0J10136MOH Da3HHILI MEM.1y 1BYMA CPOhaMH
Habalonenns. Ecan ata pasnocTb NPEBLICHT BEIHYUHY PAZJIHWIA,
KOTOpasi MOXeT ObITb 00yC10B1eHa NPOCTPAlCTBEHIIBIM BaPbUPO-
BalideM, To oHa 1ocToBepna. Ecan e pasHoOCTL OKaXeTCs veilb-
ule 3TOTO pa3.Jnuud, To HepocroBepiua llo u B Tow cayuae, woria
PasHOCTb JOCTOBCPHA, OHA BCerja NMpeAcTaBascT coboi aarebpa-
HYECKYI0 cyMMYy ABYX BeIHUHH: BCIWIMHBI HCTHHIIOTO H3MepPCHHS
BO BPCMVEHH H3MepsieMoro napaMerpa (KOTOpasi u HHTepecyer Hac)
M BeJAMYMHBI, 3aBUCALLEH OT NpPOCTPAHCTBEHNOTO BapbHPOBaHMA.
HcKAIOUNTL BTOPYIO BEJIHUYMHY HEJL3S, HPUXOJAUTCSA OTPaHHGHBATD-
csl JMillb OmnpejeselileM ee BO3MOXHOTG  MaKCHVAJbHOTO 3'la-
YyeHus

Bropoe o6cTOATEIbCTBO, NOHUKAIOLLEE TOUHOCTb U 3PPenTHs-
110CTb U3MCPeHHH, BLITEKAeT W3 UX NePHOIHYHICTH,

B pesy.1bTaTe nepHoIHYECKHX HAOMIOICHHHA BMECTO HENpEPbhin-
HOM PerHCipailvy, Heu30eKHO noayyacrcs B 60JgbIIERH HAH MCHbL-
weft CcTeneHu HOKaxKenioe, oOeJHelHoe, CXCMaTH3HPOBaNIIOE
npeicranieiiie o HaGjgiol1acMoM siBIeHHM. EiuHcTBenHbilt cno-
cof ocnabaeHus aTOH cXevaTii3aludH — yBeJHUeHHe yacToThl Oii-
peaedaetnii, T. ¢ COKpallleHHe 1IPOVCAKYTKOB BPEMCHH  MCXKI1Y
noc.1efoBaTeIbHbIMU ONpeacieHusivii, Bo3MoxkKHOCTL Takoro yua-
LleHHA omrpejecienii 3aBHCUT OT cTenenl HX TpyaocmkocTH. Ecav
718 M3yuelln, HanpHMEpP, TeMliePAaTypHOro pexuwma Ttpebyerca
JUNIb OTCYEeT N0 TePMOMETPAM, UTO MOXKHO AeJaTb J0doe HHCIIO
pa3 B CYTKH, TO olpeiejenc BJaXKHOCTH BecOBbIM METOAOM MO-
XKeT OCYUICCTBAATLCA MPH LIHTE’AbHOM Hepuoge wabaofendin i
6osee uau vencee suauntedenoin (I M 1 Gogec) VOLIHOCTH H3Y-
4aeMoro cA0s IIPAKTHUECKHU lic yaule 1 pasa B 5 cyTok. Uem pexe
AeNaloTcs onpejesieHHs, TeM cXCMaTHYHell W 1aJblie OT HCTHHWHI
nonyyacvas kaptuna. ITosromy paspadorka nupuGopos a5 He-
APEPLIBHOTO H3MEPCHWSA HHTePECYIOUX 1ac BeJHYHH — eIHH-
CTBEHHO MbLICAHMbIA M HACTOATENbHO HEOOXOIHMMBIHA TTYyTb MOBbILIC-
HHS pe3y.JbTaTUBIOCTH M TOUHOCTH CTallHOHAPHBIX HCCIEAOBANNN.

CyillecTsyer ellc olHa TeXHHYeckas TPYAHOCTL, KOTOpas 3a-
KJII0YaeTcA B OTCYTCTBHM MOCTATOYHO HAZChIBIX VETOLOB KOJH-
HCCTBEHIIOTO ONpele]eHNs NepeqBUKEHUS BJarH, I. €. NOYBEHHOTO
pacTBoOpa.

B npexenax camoli mOYBeHHOM TOJIIK [10YBEHHBIA  PacCTBOP
npeacrasiasfer cobolt Ty a3y, B cocraBe KOTOPOH 1O TipeHMy-
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[iCCTBY W MPOMCAOAUT MepelIBHKEHHe BewecTh B (opMe HOHHBIX,.
MOJIEKYJSIPHBIX H KOJLTOMAHBIX pacTBOPOB H cycncHsuil. Kpowme
KOJIMYECTBEHHOTO olpeleseHNs cOCTaBa IOUBEHHOTO pacTBopa, o
YeM y2Ke TOBOPHJOCH Bbillle, Mbl JOJXKHbI ellie BJladeTb MeTolaMA
perHcTpalliy e€ro mepeiBHXKeHHs B NouBe. 33Ja4a KONHYeCTBeil-
HOTO onpelejeHHs NepeIBUKeHHs pellaercs IS NOYBeHHON TOJ-
I B LEJOM CPaBHHUTEIbHO NPOCTO, HA OCHOBAHHH AaHHBIX O BOA-
HoM §asance, 0 pe/AKMME BJIaXAHOCTH, BLLPAXKEHHBIX B KauyecTBeH-
Huix Kateropuax (TIB, HB, BPK u T 1) u o pexume ypoBHSA
IpyH10BLIX 5O JlauHbBle O peXXKHMe B.JAXKHOCTH, Bblpa’K€HHbie B
KaueCTBEHHLIX KaTeropusx nocjeiHefi, MOTyT AaTh HEKOTOpOe Ka-
yecTBenlioe (B CMbICJe ONpejJcIeHHs Hampaslienud) npeiacrabJe-
flHe O 1ICPeABHKCHUH BJAarW BUYyTPy cavioii nouBenHo# toaiu. Ho
KOJMUCCTBEHHOC pellende 3ToH npob.aeMbl BO3MOXKHO, NO-BUJIH-
MOMY, TOJIBKO IIyTeM pacucra, B OCHOBY KOTOPOTO JOSIXKHBI GbiThb
110J102KeHbl BEJIHUMHBl JaBJIeHHS (NOTelllMa]a) IOuYBEHIIOH B.1aTh
Ha pasuoin rayOuHe M BeJWYHHbI B.1arolpoBOIHOCTH, 3aBHCALLHe
OT BJAKHOCTH W NOYBbI, DTH pacuyeThl 3aTPyIHRIOT SIBJEHMSI THC-
repesnca, Tpebymlolive  yueTa npeAlIeCTBYIOUIEH HCTOPHY ) BaaXK-
HCIHS €081 MOYBBI, 751 KOTOPOTO NPOU3BOAUTCA PacyeT, Tak Kax
CBA3b MGy JaB/lCHHEM MOUYBCHHON BJary M BJI2XKHOCTbIO MOYBLI
e O/AHO3HAYHa ITOT XK 1yTb pacyeTa NPUMCHHM U LIS Onpelc.e-
HKst KOJAHUECTBa BJAACH, ;UCyTHpyevoi pacteHusmu. [Tpuvepni ra-
wH\ pacderos B paborax M V. Cyauuisina (1958, 1966, 1970)

Benomorarteabubtii ipueM yueTa NEpeIBHMKCHHS  1I0YBCHHBIX
PACTBOPOE H COAEPXKAIULUXCA B HUX BCLICCTB — PAa3JIHYHOrO po.d
.IH3HMEeTPbI, paboTaloulne, 0,1HAKO, JHILDL IPH BLICOKOHR BJ1aAKHOCTH
1ouBhbl, M, B ocobennocry, noraowaroitne kononkn M. Q. Kaypu-
yepa n E. M. Hosapynosoit (1960), kotopuie 1103BOISAIOT onpele-
JSTh CyMMapiible KOJAHYCCTBA Pad/dHUNbIX BELLCCTB, BBIHECCIHHbIX
W3 TOTO WJIHY HUIOTO CJ0S NOYBH 32 TOT WU HHOH, OOLIYHO 10BOJb-
HO LI C.IbILIA, TPOMEXKYTOK BPCMEHH.

K coxaienyio, Bce 3t BCnoMoraTe/ibiible MpHEMbB M03BOIAIOT
PeruCTPUPOBATH TOABLKO HHCXOAsLee FPaBUTALHOHHOE MepeiaBli-
XKCHHe PacTrepPOB U COJACPYKALIMXCA B 1iHX PACTBOPEHHBIX  Be-
LICCTB W He PETUCTPUPYIOT BOCXOAALICTO nepeasuxkenus. Kpome
TOTO, JU3UMETPHUECKHE YCTPONCTBA HEPCIhO BHOCAT MCKAKeHN
B nepeaBuXKenHe BJarv BCJICACTBHE KANMISPHOTO CHCTepe3uca,
KaK Ob.10 B pabote E. 11. lnioson (1961).

Emwe oaun scnoMoratedbHbli Meroa a5 H3yueHHs NepeiBl-
KeHHUS MOJYYelHbIX PacTBOPOB — HX «Meueine». OH 103BoJsier
pPerucTpPHpPOBATh U H3MEPSATH 1l BOCXOAALLEe NCpPeABHKElIHe BJATH,
Kak Ob.io nokasano M. C. Bacuavesbim u A, A, Poge (1960).
ITH aBTOpH HPHMeNsIU B Kauectse mMeTku uon Cl~, KOTOpBI No
PAAY NPHUYAH HE MOXKET CUMTaTbhbeA Ge3ynpeuHoit meTkoil. Bonb-
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1IHE NEePCNeKTHBL B 3TOM OTHOWIEHHH CYJNHT YXKe NPHMeHSIouie-
ecsi MeyeHHe ¢ TIGMOILBIO PARAHOAKTHBRHLIX H30TOMOB, KakK floKa-
sano M. K. Meapuukosoft u C. B. Kosens (1969), Kepnemom u
Wlapnensanaem (Kerpen, Sharpenseel, 1967), a rakxke < mo-
Molbio TaAXenoi Boxawl (Bomzapesa, 1971).

Ocofoe MecTO B NMepeiBHKEHHH BEIIeCTB B MOYBAX 3aHHMAaer
TlepeMClLIeHHe BCeH MOYBEHHOA Macchi B lleloM, BCeX ueThipex
ee (a3 cosmectHo. OHO oCylleCTBJSETCS, BO-NEPBHX, XKHBOTHBI-
MH-3eMJIEPOSIMH, BO-BTOPHIX, NPH BeTpPOBaJie JAepeBbeB, XOPHHU
KOTOPbIX OTPHIBAIOT BEPXHHE CJOU TOUBBI, HEePeAKO Ha HeMaJyio
TVIyOHHY H nepeBOpayHBalOT HX. B 0o6oHX cayuyaax, kpoMme mepe-
VEUleHHs TOUBCHHBLIX Macc, MPOHCXOAHT ellle H npeoOpa3oBaHHe
W HOBOOOpazoBaHHe MHKpopeabeda, 4To, B CBOIO O4epellb, BIUAET
Ha npaapHeluiee noupooGpa3oBaHue,

B-TperbHux, rapi6bl OYBEHHON MACChl B LUEAOM HIH OTHENbHbIE
€©e KOMNOHEeHTH (KaMHM) [epeMellaloTcs MPH KPHOTYpOaHONHBIX
SIBJEHHAX, CBA3AHHBIX ¢ 3aMep3aHHeM MNOUB.

HakoHeu, n0JXKHO ObITb YUYTEHO H TaKO€ BJAHAHHE, KaK HOP-
Ma/JbHas AeHYIalUus, KOTopas ABJAAETCA OOBLIYHBIM KOMMNOHEHTOM
noueooGpasoBannss OHa 3aKJI0YaeTCss B NepeMelleHUH NOoyBeH-
HOW Macchl BHM3 NO CKJOHY MON BJHAHMEM TeKylleil BoAb. B u3-
BECTHHIX TIpefle/1aX JJIs NMOYB, HAXOASLIMXCA B  CeJNbCKOXO3si-
CTBEHHOV MOJb30OBAHUM, MOJNMKHA YUUTHIBATBCA H YCKOPEHHAd
3po3us u nedasuydA, Bb3biBaeMble HEPAaBWIbHOH XO3AHCTBEHHOH
JeATEIBHOCTBIO YeJoBeKa — J0 TeX Mop, ONHAKOo, 1I0Ka OHM He
nepexouAT npeses, 3a KOTOPbIM NpOLece NoYBOOGPa3OBaHHA cMe-
HAeTCS TPOLECCOM MOUBOPA3PYLICHHS,

Yro e paer cTauHOHAapHOE H3yuoHHE MHKPONPOILECCOB ANA
NIO3HAHHUA YACTHBIX W OOIIMX MAaKpONPOLECCOB NPH COBPEMEHHOM
coctosHuu Haykn? Ilpexnae Bcero, mosmylo KojuuecTBeHHYO 6a-
JIaHCOBYIO XapaKTepHCTHKY BOZHOTO M TeIIOBOTO pexuMa B lic-
JIOM H OTAeJbHBIX HX cJaraemMbix. ta HHGOPMaUH MOXKeT GBITH
jafia Kak B ¢opMe CPeFHHX, TaK H B MHOTOJETHeHl INHHAMHKE C
BbIYHCEHHEM NapaMeTPOB OGecneueHHOCTH Pa3IHYHBIX KOJHYeCT-
BeHHHIX ypoBHell. [lajee — Takylo ke TMOJHYK GajlaHCOBYIO X2-
PaAKTEPHCTHKY COJNCBOTO peXuMa (AJNA NOYB 3aCONEHHBIX, T. e.
colepXKalux 3aMeTHOe KOJIMUeCTBO JIENKOPaCTBOPHMBIX cOJieli) H
N0.MYyI0 6a/IaHCOBYIO XapPaKTePHCTHKY 0OMeHa 30JBHBIMH 3JIEMEH-
TaMH B CHCTE€Me MOYBa — BbICINAA PaCTHTeAbHOCTb. Y, Hakowell,
noanyio 6aJaHcoBYI0 XapaKTeDHCTHKY peXKHMa MacC OpPTaHOTCH-
HbIX TODH3OHTOB — JIECHBIX MNOICTHJOK M CTENHHIX BOMJIOKOB.

PesyabTaThl CTalHOHAPHBIX HCC/AGNOBAHHHA JOMOJHAIOT pac-
CMOTPOHNIYIO BhllIe, B pasfieie BTOPOM, HH(POPMAIHIO O COCTaBe
H CcBOMCTBAX NOYBbl, OTHOCALUIUXCA K TBepxoi ¢hase, taxofl xe
nngopMalueli, oTHOCAIeACA K XKHIKOH, ra3006pa3HON M KuBOH
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dasam, npudeM KOJHUECTBEHHLIE NMOXA3aTesd, COMEPIKALIHECH B
sroit uudopmanuu, AAIOTCA B BHYTIPHIOZAOBOH H  MHOTOJenHeil
H3IMEHYHBOCTH

Oanako cTeneHb JeTaJbHOCTH HHGPOPMALHH, OTHOCALIEACH K
Pas/HUHLIM KOMNOHEHTaM IoCAefHHX Tpex (a3, pasnnuxa. Hau-
GoJiee OJIHA OHa MO OTHOLICHHIO K ra3006pa3HOf ¢ase, npocToit
N0 COCTAaBY; M@Hee — IO OTHOINEHHIO K TPYHTOBbIM BONAM H Ha-
HMeHee MOJIHa — K TIOYBEHHBIM PAcTBOPaM H Bceli XKuBo# ¢ase B
LeJIOM.

HecmoTps Ha pas3iuuHylO CcTemeHb NOMHOTHI, 3Ta HHMOPMALHSA
NO3BOVIET 3HAUUTEJNbHO JOMNONHHTDH, AETANH3HPOBATh H YTOYHHTD
TC rUNOTE3bl O CYUIHOCTH MOYBOOOPa30BAlHS, KOTOPhle MOTYT
BHITEKATh H3 Pe3yJNbTATOB NPHMEHEHHS CPAaBHUTENBHO-aHAJHTH-
4YeCKOro MCTOIa.

Hanpumep, nsyuenune nouBeHHHIX PacTBOPOB ITO3BOJISIET Of-
peleaHTb HX COCTAB H KOHUEHTPallHio, B 4acTHOCTH, MOXHO oOil-
PE1eaHTh peakUMIO PAaCTBOPOB, BLIACHHTD NPHPOAY COAEPHKalHX-
CSl B HUX H PearTHPYIOUHX C TBepAOH (Pa3ol OpraHHdecKHX KHUCJAOT
H HX coJel, kak 3710 caenano M. C. Kaypuuesnim 1 E. M. Hosa-
pynoso# (1963).

HceaepoBande mouBeHHbIX PacTBOPOB ¢ MOMOIUBIO KOJOHOK
H. C. Kaypuyesa — E. M. HosapysoBo#t v mocaenyomuii asa-
JH3 yJOBJeHHbIX BellecTB jJaer INpeacrasjenne o ¢opMax H cocC-
TaBe COeAHHEeHHI TIONYTOPHBIX OKHCJIOB ¢ OPraHHYeCKHMH BellecT-
BAMH H O IPHPOJAC NMOCAEIHHX; O KOJMYeCTBAX PA3JHUHBIX BOJIHO-
PacCTBOPHMBIX cOeJIWHeHHH, NCPEABHTAIOIUHXCA B NOYBE; O BO3-
MOMHOCTH NEPeIBHIKEHHS] WJIMCTHIX CYCTeH3ui,

Bce 3to BBOOMT Hac B MONHMMaHHe CYIIHOCTH TOYBOOOpPaso-
Banusi. OgHako Tray6HHA TIO3HANHSA elic oOuelib HEBEJHKA.
I'1aBHas npHYHHA 3TOTO — CJIOXKHOCTH IIOYBEHHOH CHCTEMbl, B
KOTOPOH ONHOBPEMEHHO COBEPINaeTcs MHOTO DA3JHYHBIX MHKPO-
HPOUeCCOB PA3JIHYHOTO XapaKTepa W PA3JHUIOrO HaMNpasjeHHd,
MeTOJI0B JJIfl pacujiclielus KOTOPHX MOKa clile He pa3paboTaHo.
Kpome TOro, MHTEHCHBHOCTL M caMa NPHPOAA MHKDPONPOIECCOB,
COBepINaloIIKXCS B 110UBE B XOJe ee Pa3sBHTHA, H3MEeHSIOTCH.

CyILCCTBEHHYIO MOMOLIb B NMPeojoJeHHH 3TOH TPYAHOCTH MO-
XeT 0Ka3aTb HCIIOAB30Baliie MCTOAa MONEJHPOBaHHS NMoyBoobpa-
30BaTE1bHbIX MPOLECCOB.

MOJEJIMPOBAHHUE
MOYBOOBPA3OBATEJIbHbIX MPOLECCOB

IMon MOJe/IMpoBaHHeM MOUYBGHHBLIX MPOLECCOB NOHHMA-

€TCA 'H‘GKyCCT‘BBHHOE 3KCliepHMEHTAJbHOE BOCHpPOH3BEIEHHE Das-
JUYHBIX ABJCGHUNE U MpoileccoB, cOBEPIUANOIMXCHA HJAH TaKHuX,
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KOTOpble MPeANOJIaraloTcs cOBePIIAOIIHMHCS B NOYBax, — B ol-
CTaHOBKE KOHTpPOAHpyeMoro sKcrepuMenra. [locaennuit Moxer
ObITb KaK Ja0opaTOPHbIM, TaK H MNOJIGBHIM H BHUTOJHATBCA Ha
noyBe KaK C HapylIeHHBIM, TaK H C €CTECTBeHHBIM CJIOXKEHHEM.

Camo coboii pazymeercs, 4TO IOCKOJIbLKY Hallla 3aa4a 3aKJIo-
yaercs B MO3HAHUH CYLIHOCTH TEX NPOILECCOB M SBJEeHHH, KOTOpble
COBEPIIAIOTCSH B NOYBaX, HAXOAAMIHXCA B NPHPONHON O6CTaHOBKE;
NOCTOJILKY TIOJMEBHIM OfBITaM BCerja c/AedyerT OTAAaBaTh IPEANo-
uTeHHe mnepen JgaGoparopHeiMH. OfHako JaGopaTopHbie OMBITHI
MHOTO HMEIOT NMPEeHMYLIeCTB Hepel MOJIeBHIMH. DTH NPEeHMYLIeCcT- -
Ba 3aKJI0YalOTCsl B BO3MOMKHOCTH CO3/aThb OAHOPOIHYIO MOUBEH-
HYIO Maccy, HOKJIOUHB TeM CaMbiM NPOCTPAHCTBElIHOE BapPbHPO-
paHMe CBOHCTB M cOCTaBa 1OYB, CTPOro PeryJHpoBaTh TeMnepa-
Typy, BJaXXHOCTb H C03[JaBaTb IPH HEOOXOZHMOCTH CTCPHJbHbIE
yCJOBHA HJH BBOAUTb B ONBIT JHIUb OMNpeJeleHHble BHIvl
MHKPOOPTaHH3MOB H T. 1.

Bce atu  ocoGeHHOCTH 1abOpPaTOPHbIX HCCACIOBAHHH 3HauH-
TeJIbHO YNPOILAIOT YCJIOBHSA SKCIIepHMCHTA, NO3BOJSIOT NPOBOAHTE:
ero GhHICTpee, «YMIIE» H NMOVIydaTh MOITOMY Oosee TOYHBE Pe3yJib-
TaTH.

Ho Bo MHOTHX 3THX npeuMyIlecTBax TaATCA H <«MOABOAHbIE
KaMHH», 3aKJIoyapllnecs B GoJiee HJIH MeHee 3HAYHTENbHOM OT-
Xoze oT NpupoaHoil o6ctanoBky, Ilpy MozeanpoBaHuH, HanpuMe)p,.
npouecca GHAbTPAUMH BJard B HACHNHBIX KOJOHKAaX, CO3RaeTcd
HOKJIIOUNTENbHO HHOHUIBTPAUHOHHBIA THN NepeABWKEeHHS BJIATH U
HOJHOCTBIO HMCKIIOYAaeTcsl MHGJIIOKUUOHHBIA, T. €. ABHXKEHHe TI0
TPeUlHHaM, KOTOPOe B IIPHPOAHBIX YCJHOBHSIX HEPeIKO MOJKeT
npeo6aagath, Kak 3T0 6blI0 HemaBHO moarBepxkaeHo ®. P, 3ai-
zenpmanoM (1970). B pesyabTaTe GLICTPOC U JCNKOC BbiMbIBaHze
coJiefi, KOTOPOe OCYILEeCTBJASETCS B HACHIMHBLIX KOJOHHAX B J1a6o-
PaTOPHH, COBEpIIEHHO HE COOTBETCTBYCT TOMY, YTO €CTb B NMPHPO-
e, OCOGEHHO MpH TSIXKEeJIOM MEXaHHYEeCKOM COCTaBe MOUBHI,
KOTa BJAara, [poCayyBaloOLIafscsl MO MeXCTPYKTYPHBIM TpellH-
HaM, cn1a60 3aTparuBaer CoJaHM, colepKaluecs BHYTPH CTPYKTYp-
HBIX OTAEJbHOCTEH.

CaenoBaTesibHO, HEOGXOAHMBI TILATE/bHbIH H TOCTOSHHBIA yueT
3THX OTJHYHA H, KaK NpaBuJo, IIPOBEPKA pe3yJbTaTOB MOIeNH-
poBaHHSl NMOYBEHHLIX MPOLECCOB, MOJYYeHHBHIX B Ja6OpaTOpHH B
OnbITax, NMOCTaBJeHHBIX Ha MOYBAX, HAXONSUIUXCS B IPHPOLHOM
o6cTanoBKe HJAM XOTS Obl Ha MOYBEHHBIX MOHOJMHTAX. TOJMBKO
nocjie Takofl MPOBEPKH MOXKHO OBITb yBepEeHHHM B TOM, 4TO 3a-
KOHOMEpHOCTH, YCTaHOBJeHHble Ha Ja6opaTOpHBIX  MOTeNsX,
NeHCTBHTE/IbHH ¥ A/ HaTypaJibHEIX TOUB.

B npmpoze npolecch, coBepIAIONINeCs B MOYBE, MOUYTH BCETAa
NpPOTEKAOT NOJA BJHSHHEM COBOKYMHOCTH DasJIHYHBLIX YCJAOBHA
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(axTopos, MHOTHE U3 KOTOPHIX K TOMY e caMHu 6ojlee HJIH MeHee
GBICTPO W3MEHSIOTCS BO BPEMEHH.

IMosToMy 3amaua mOme/bHBIX ONBITOB OObIYHQ -3aKJalOuaercd
B M30/IHPOBAHHOM H3YUeHHM TOTO HJIM MHOTO MOYBEHHOTO Hpolec-
ca MW ABJEHHS C LeJbl0 YCTaHOBJCHHS 3aKOHOMEPHOCTCH, ym-
PaBJAIOMHX €70 XOMOM, B 3aBHCHMOCTH OT Kakoro-1u6o (axropa
WA COBOKYMHOCTH HeMmHOTHX dakropoB. OrpanuueHHe omnbiTa
H3yYeHHeM BJHAHHSA OLHOTO WIH HEMHOTHX (aKTOPOB NpPH MOCTO-
SHCTBE APYTHX YCJIOBHE ¥ (akTOpoB — OI#H H3 Hanbojee xa-
PaKTEPHBIX NPHEMOB MOICHHPOBAHHUSA.

BospmeM B kauecTse mpoOCTeHlICro MPUMeEpa TaKOK MHKPONPO-
1ecC, KaK HCIIapenHe BJard U3 [0YBbl, JULIEHHOH PacTHTEIbHOC-
i (uucTuiil map). CKOPOCTb HCHapeHHsl H3 MOYBHl B 3TOM clydae
npH TAY60KHX TPYHTOBBIX BOZAX 3aBHCHT MO MeHbLICH Mepe OT
ceMu (aKTOPOB: TeMNepaTypbl BO3IyXa, €r0 BJAXHOCTH, TeMIle-
paTtypb! MOYBHl H ee BJAXKHOCTH, CKOPOCTH BeTpa COCTOSIHHS IO-
BEPXHOCTH TOUBHl M CJIOXKEHHS MaXOTHOrO TOPH3OHTA.

HyXHo HafiTH 3aBHCHMOCTb CKODOCTH HCIapeHUs BJAaTH H3
NOYBBl OT Ha3BaHHbIX (aKTOPOB.

UToGbl BHISIBUTb 3Ty 3aBHCHMOCTb, HEOOXOAHMO TMOCTaBHThb
COOTBETCTBYIOIIHH 3KCHNEpPHMEHT, B KOTOpPOM WiecTb  (akTopos
OyAyT OCTaBaTbCH MOCTOSIIHBIMHM, a CeAbMOH — H3MEHSATbCA NO
3aganuoii nporpamme. Hanpumep, Beast onmelT B aspoauHaMuuec-
Koit TpyGe, yepe3 KOTOPYIO ¢ NOCTOSHHOR CKOPOCTBIO MpONycKae-
eTcd BO3AYX («BeTep») ¢ NOCTOSIHHOH TEMNepaTypol u BJaX-
HOCTBIO W H3MeHfsl Mo ONpeleJeHHOMY I1aHY BJAXHOCTb MOUBLI
NPH 1EH3MEHHOM COCTOSIHHH ee TIOBEPXHOCTH W TJIOTHOCTH CJIO-
KeHHS, Mbl cO3AaAHM MOJe]b, C NMOMOMIbIO KOTOPOH MOKeT GbiTb
HafileHa 3aBHCHMOCTb CKOPOCTH MCHApeHHS OT BJIAXHOCTH MOYBH
OpH JAaHHOM COYETaHUU IPyrux (GpakTopos.

INocTanoBKy OmnbiTa MOXHO M3MEHHTH H, NMONAEPKUBASA MOCTO-
SIHHBIMH CKOPOCTb [ BHKEHHS, TEMIIEpaTypy H BIaXXHOCTh BO3AyXa
¥ 3alaB HeKOTOPYIO HAYaJbHYIO BJaKHOCTb HOUYBHI, nalee cie-
IUTb 33 TeM, KaK OHa OyJNeT H3MeHSTbCs B Npenesax BCel ToJdMA
o0pasua nouBbi, Y4acCTBYIOILEro B ONbiTe. B 3TOM ciyuae MOXKHO
*YCTaHOBHTb 3aKOHOMEPHOCTb HCCYLICHMS BCeil NIOUBEHHOMH TOJIIN
IpH ONpeleJelHOM COYeTaHHH METeOPOJIOTHYeCKHX (aKTOpoB.
Ecan mpu 3toM mouBa Gymer yBiaXHeHa He YHCTOH BOMOH, a
BOJOH ¢ KaKO#-IH60 MeTKOH, TO, BeAs HaOGAIONeHHA Hajx BAaXK-
HOCTBIO MMOUBH H NMepeBHKCHHEM 3TOH MeTKH B ee TOJHIE, MOXHO
YCTAHOBHTb NPH NAHHBIX CMOJEJHPOBAHHBIX METEOPOJOTHYECKHX
yCJOBHAX, TOJILIHHE NMOYBEHHONO 06Da3lia H €ro COCTOSTHHH, H3-
MeHeHHe TJYOHHBI PacNoJIOXEHUA HCHapsiouleli NOBEPXHOCTH B
CBSI3H ¢ U3MEHEHHEM CKOPOCTH Hcnapenus. Menas B ToM  XKe
ONLITE, CKaXKeM, BJAXKHOCTh BO3JyXa NPH MOCTORHCTBE €€ TeMiie-

5* 67



PaTypbt B CKOPOCTH NMOTOKA M BJAXKHOCTH MOYBH, MOMHO HAHTH
3aBHCHMOCTb CKOPOCTH HOMApeHHs OT BJaXKHOCTH BO3AYXa M T. H.

MopenupoBanye MOYBEHHLIX MPOLUECCOB MOXKET OCYILECTBISATh-
CA Ha paslibiXx YPOBHSX — MHKPOTIPOLIECCOB, YaCTHbIX H OOLIHX
Mmakponpouecco. Haubonee >pdekTHBHO ¢ TOUKH 3pelus TO-
3HAHHUS CYLWIHOCTH NOUYBOOGPA30BAHHA MOJAETHPOBaHHE MHKPOIPO-
ueccoB. 3TO oNpefensieTcss TeM, 4To (0/blias CAOKHOCTh CHCTS-
Mbl [104B000PAa30BaTEAbHBIX MHUKPONIPOLECCOB, KOTOpas H npeji-
craeasier co6ofi nouBooOpa3oBaHHE B LEJOM, HCKJ/AKOYaeT
10JHOCTBIO HAH TMOYTH MOJHOCTBIO BO3MOXXHOCTb H3YUGHH OT-
JedbHbIX MHKDOIIPOUECCOB B Hepacu’elleHHOM [OYBOHHOM Tede.
OTclona BbiTeKaeT HeoOXOJIUMOCTb PAciO3HABAHHA M HCCJASNOBA-
HHS OTUIC/bHBIX M30JUPGBAHHBIX MHKPOTPOLECCOB KakK MepBod
HayajbHOM CTaJHM u3yuyeHHs HOGOro 3JacMeHTa MOYBOOGPas3o-
BaHua. Takoh NOAXON H ABASETCAd MOAEJHPOBAHHEM MUKPONPO-
ieccos, W60 NMPH 3TOM Mbl M3yyacM HMX H3O0JHPOBAHHO OT BCETO
MOYBEHHOTO TCJda W OT APYTHX MHKPOTPOLECCOB.

DTOT mpuUeM AABHO Y.Ke NMpUMensaeTcs B nmouyBoBeldeHuu. Kax
npuMep, OTKPbITHe Ipouecca HUTpU(HKAlLMH M BHISICHOHHE ero
1PHPOABI, npolecc aHa3POOHOTO PAa3JjOXKEeHHs KJeT4aTkd, COnpo-
BOXKJaeMblil BblAeNeHHeV MeTaHa, OTKPbiTHe MNEMTH3HPYIOWIErd
ACHCTBHS Ha MOYBY 0OVeHIIOT0 MOHA HATPUS KaK fBJAEHHUS, Je-
Kallero B GCHOBE Mpoliecca OCOJNOHLEBaHHA MOUB H T. A.

Bropoit craauelt mMoaenwpoBaHHSI MOXeT ObiTh BblAeNeHHe
RAHAHYSA Ha YCTaHOBJEHHBIH M HCCAeNOBANULIH  MUKPOTpOILece
IPYTHX CONYTCTBYIOWMX €My MHKPOIPOLECCOB MM W3MCHEeHHA
TeX WM HHbIX ycaoBuil. Ilpu 3TOM B OmHKMX cayuadax 3TH galib-
HeflllHe 3alauu MOTYT CTaBHTbCA NEIYKTHBHO, HCXOAA M3 CYIIL-
HOCTH M3y4aeMOI0 MHKpOIIpoilecca, B APYTHX clyuasax UX MOCTAR-
HOBKAa MOXKeT NOZOKa3biBaThCsl HAGMIOJeHUAMH B npHpoge. Ha-
npuMep, Npu HOCJIC10BaHUH B TMPHPOANOH 0GCTAHOBKE YCIOBHM
A30THOTO MHTAlIUAl gpeBecHbIX HACaKAeHHH Pa3HBIX THTOB, MOX-
110 oOHapy*HTL 00pPaTHYIO KOPPeIsLUHIO MeAdy BelHYMHOH KHC-
JIOTHOCTH TOYBLI MJH COAEPIKAHHEM B Hell GHTYMOB, ¢ OAHOH cTO-
POHbI, U HHTEHCHBHOCTbIO HHTPUUKALUH, ¢ APYTOH. DTO MOKET
MOCAYXKHUTH OCHOBAHHEM 1/ II0CTANOBKH MOJCJIbHOTO OIBITAa MO
U3YHCHHIO BJHSAHUS OOOMX 3THX  (PAKTOPOB HAa HHTElCHUBHOCTb
nutprukaund. Takoli onbiT ocobelilio BaXkKeH B TOM c¢J/yuae, eCan
Be/JIMUMIIa KHCJOTHOCTH 4 CONOPXKAHHA B MOouBe GMTYMOB oGHApY-
XaT XOpOUIO BbipaKeHHYIO KOPpPeJAsLHI0O MeXay coboit. Moaeab-
UbIH ONBIT C Pa3deNbHbIM M3yYCHHEM BJMAHHA KHCJAOTHOCTH H
colepXKaluss OHTYMOB TNO3BOJUT BLIICHHTD OTHOCHTEJNBHOC 3HA-
YeHHe Ka)KIoro H3 3THX JABYX (PaKTOpoB B OTHAeNbHOCTH, a TaK-
e HX COYeTaHHs B noaas/eluy HUTPHOUKALUY

[TocreneHno ycaoXHSS Takue MOICAbllbe ONbITHL H BBOAS B
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X OTHAeNbHble (PAKTOPHl HJAH CONMYTCTBYIONIHE MHKPOMPOUECCH
21UH 33 APYTHM B Pa3.JIHYHBbIX COYETAHHSAX, MOXKHO pasobparhbest
CHavYaja B M30JIMPOBAHHOM, a 3aTeM H B COBMECTHOM AEACTBHUA
uccaenyeMmblx dakropos u yciosuit. Taxko# noaxom — objeruut
NOHWMaHUE TOTO, YTO TPOHUCXOAMT B eCTeCTBEIHOH mnouBe, HO,
KOHeulo, He JacT elile OTBETa Ha TO, Kax MHTepecylollee #Hac
SIBJICgIMe NPOTeKaeT B ITPUPORHOIN OOCTaHOBKE.

Opniia ¥3 BaXXHBIX OCOGEHHOCTEH NOYBH B MPHPOAE, KaK 310
ormevaer T. B. Apucronckas (1965), — ee peryaspxoe camoo6-
HOBJieHHe, TecHO cBsi3alHoe ¢ ee TpoToyHoCcThio, [TpoToyHOCTH
MOMHO OCYLUCCTBHTb B MOJICJBHBEIX ONBITAX, HO OH2 OKaiXKercs He
TaKol, Kak B ecTecTBeHHoji nouse in situ, xora Obl MOTOMY, UTO
B JaGoparopHoM Omnbite MOYBa OOLIYHO BHICYLIEHHAasl, pacTeprad
W TpOMyHLCHHAS yepe3 CHTO, a B TPUPOMIOR oO0CTaHOBKE NOYBA
CTPYKTypHasi, B KOTOPOW BO3AYIUHLIA, BOAHBI M OKHCJAHTENbHO-
BOCCTaHOBHTEJIbHbIfi PEXKHMMbl BHYTPH CTPYKTYPHBIX OTAeAbHOCTEH
H B MEXCTPYKTYPHBIX IDOMEXYTKaX MOTYT Pa3JUMaThC BecbMa
sHauutenbHo. CiaenoBaTebHO, OAHON W3 CJEAYIOWHUX cTalhil Mo-
XeT oKaslaTbcsi ‘HeoOXOAWMOH NOCTaHoOBKa .1a60paTOPHOTO Ofbl-
Ta Ha MOHOJHMTAX MOYBH, ¢ NOCAeAYIOMNM Pa36opoM MONOJIHTA
K BbISICHEHWEeM TOTO, KaK WHTepecylollye Hac npoilecchl coBeplua-
JUCL BHYTPH CTPYKTYPHBIX OTHCHbHOCTEH M B MECKCTPYKTYPHBIX
npoMexyTKax. dror npuem Oyler BeCbMa BaXKHbIM, HanpuMep,
APH M3YYEHHH mpollecca OTMbIBAHUSA TIOYBBHI OT COJMeH.

IMopoGubix npuMepos Mioro, M3 ckasaunoro fcuo, uTo Mole-
JIHPOBaHHE HOYBEHHBIX MHKPONPOLLECCOB, BEPOATHO, AOJKHO BCET-
Ja NpOXOJHTb Yepe3 HECKOJABLKO MOCTONeHHO YCJAOXKHSIOUIHXCHA
CTajini, BILIOTh 10 MOYBEIHIOrO MOHOJAHTA B JalbopaTopuH, a
3aTeM M M3OMHPOBAHHOTO ¢ GOKOB MOHOJHTA, OCTAIOILErocsd CBA-
3anHBIM ¢ TPYHTOM HJH HHXHUMH CJAOSMH IOYBblI B €cTecTBeH-
Ho¥1 obcTaloBKe.

Hecomnenno, paspaGoTka W ycTaHOBJIeHHe CTajiHH BO BCex
cayyasx 3ajavya He IFpocTaf, a BO MHOTHX cJyyadx NoxKa elle H
ile paspemiuMas. DTO 3aBHCHT NMPeXAe BCEro OT TOTO, UTO Mol
4acTO He B COCTOAHHMM OHBaeM [aXKe pacno3HaTb Te MHKPONpO-
necchl, KOTOpble NOAJeXaT MOLEeJHPOBaHHIO, paBHLIM  0O6pa3oM
KaK H Teé CONYTCTBYIOIHE MHKPONPOLECCH, BIUSIHE KOTOPHX Ha
DaHHBII MHKpOMpollecc, HanpuMep HUTPpHDHKAUMIO, CJACAyeT Yc-
TaHOBHUTD.

OmHocuTeNBHO MPOLIC U Jerde HCCAel0BaHHe TeX MHKDPOIpPO-
IteccoB, B KOTOPHIX KHBasA ()asa NOYB HENOCPEICTBEHHO  He
yuactsyer. TaxkoBel, HanpuMmep, MHOTHe (H3HYECKHE SBJICHHA,
¢BA3aHHble ¢ mpeBpallenHeM B NouBe BjJard. OmHako W B 3TO
06J1aCTH CYIleCTBYeT ellle MHOTO HEACHBIX, 0 KOHUA eule He IO-
HATBIX fABJeRul. OHH NOMNeXAT HCCAQIOBAHHIO ¢ NMOMOLLLIO
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mozeauposanus, Hanpumep, npollecc ucnapeHusi Bjaru M3 IMOMBb
B atMocepy, KOTOpbIil coraacuno uccienosanusm B. B. [epa-
runa, C. B, Hepnusia, H. B. UypaeBa u apyrux oxasaiacs cjara-
JOLIUMCH M3 HECKOJIBKUX MHUKpONPOLECCOB NEpeiBHXeHHS 00beM-
Boli, IVIeHOWHOM M mapooGpasunoil saaru. [Ipupoaa u KonnuecTseH-
¥Mble XapaKTePHCTHKH 3THX MHKPONPOLECCOB H C€aMO HX CyHlecT-
BOBaHHe MOTAHM OBITH M3YUEHH TOJNBKO NMYyTeM MOAENTHDOBAHHA —
IKCHEPUMENTANBIOTO 1 MATEMaTHYECKOTO.

T'oBopuTh 0 ABJEHHAX M IIPOLECCAX, NPOTEKAIOINHX, Ka3aaocsh

Obl, 6e3 MPAMOro y4acTUsl XuBo# (a3bl, HAKO BECbMa OCTOPOXKHO.

THOPHDOBaHHe yYacTHSl KHBOA (pasbl OUEHb uacTo (mOXKaNyi,
B GOJBWIKMHCTBE cJayyaeB) yuMeeT noj co0oli He CTONIBKO TBePAO
yCTaHOBAGHHbIe ()aKTH, TOUHO NOKa3hIBAIOLIHE OTCYTCTBHE 3TOr0
yuacTHsi, CKOJIbKO SKCNCPHMEHTaJbHble TPYAHOCTH, CBSI3aHHbe C
BBCJCHHEM B ONLIT XKHBOW (asbi H PYTHHHYIO NMPHBLIUKY He YUH-
THIBaTh JKHMBOE BELleCTBO INOYBEI B CBOGM MBILLJIEHHH, BO HMH
yNpOlleHNs siBJIeHHsl, ¥ 3aKAHYWBATb Pa3paGOTKy TOW WM HHOM
3aJayH Ha CTaJWH MCCAENOBAHWA MEPTBOH, BLICYIIEHHOH H pac-
1€pTOil B CTyNKe MOYBHI,

Hanpuviep, Bce aABIGHHS M 3aKOHBl 00MeHa KaTHOHAMH MEX1y
TBEPIOH ¥ XKHUAKOH (asaMu NoYB H3y4a.IHCh M YCTaHaBJIHBANHCD,
BO-IICPBLIX, HA CYXMX pacTepThix 00pasiiax MouB, B KOTOPbIX «XKH-
Bas (pasa» (TouHee — OhbIBIUAN XKHBAasg) Oblia [PelcTaBjeHa
JAHIIb TPyNaMH MHKPOOPTaHH3MOB H MeJKHX O6eCcno3BOHOUHbIX.
Bo-BTopBIX, 3TH (H3WKO-XHMHYECKHe SBJEHHS MCCACNOBAMCH C
lipiMeHeHHeM pacTBOPOB TaKoM KoHucuTpauuu (nopsgka 0,5—!1
HOpMaJbiof), KOTOpbie B IIPHPOJKE BCTPEUAIOTCA TOJNLKO B 32CO-
NEHHbIX MOYBAX.

Bnoase nmoHATHO, YTO NPH OMMCANHON Bbillle METOAHKE POJb
KuBOH (pa3bi B OOMCHHBIX peaKLHAX YUTe€Ha ¥ He Moljia OhiTb
u3yyeHa. Mexay TeM, COBePIICHHO HECOMHEHHO, YTO B <«XKHBOMH
MOYBC» KOMMOHEHTbl ee XXHUBOH (a3bl, T. €. XKUBble KOJJIOHIHbLIE
CHCTEMbI — MOJIHOCTBIO HJH XOTsl Gbl YaCTHUHO -— MPHHUMAIOT
ydyacTHe B mpoueccax HoHuoro oGMeHna, Pa3Mep 3TOro yyacrif,
€r0 OCOO@HHOCTH ¥ 3aKOHOMEDHOCTH HAM COBCPIIEHHO HEH3BECT-
Hbl. Briosmne BO3MOXKHO, UTO HOAS yuacTHA B SIBIEHHAX OOMeHA
XKHBOH ()asbl, B OCOOCHHOCTH B HHIKHHX CJAOfIX NOYBbl, OGOIHBIX
Cl0, JeHCTBHTC/bHO He TakK BeJHKa (KaK Mbl 3TO MOJYaa#BO U
npeanosaraeM), Kak noJss, o6yCa0BjIeHHasE MHHEPAJBHOH 4acThbio
H B OCOOEHHOCTH IMIMHHbIMH MHHepanaMu. Ho B mousax, Goratbix
FYMYCOM H XHBbIM BellleCTBOM, OCOGEHHO NPH JerKOM TpaHyJo-
MEeTpHYeCKOM COCTaBe, DOJib KHBOTO BelllecTBa B mpoileccax oG-
MeHa MOKeT ObiTh y»Ke He cTojb Majoii. Kpome Toro, olio MoxKer
BHOCHTb KAKHe-TO CYUIecTBeHHble KauecTBEHHBle OCOGEHBOCTH B
caMblil mpolecc oOMeHa, B €ro 3aKOHOMEPHOCTH, OCOGEHHO NpH
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TeX peajbHbIX KOHIEHTPAlLMAX MOYBEHHBIX PacTBOPOB, XapakTep-
HBIX JJI51 11€3aCONeHHBIX nouB. O HeLOMyCTHMOCTH MTHODHDPOBAHHS
JKMBOMO BelllecTBAa NP (PH3HKO-XHMHUUYECKHX HCCAEIOBAHHAX MOYB
oueHb yeTko mmcasa akapx. B. M. Beprnancku#i, cioBa KoToporo
npHBelfeHbl B anurpade.

Uro6bl Hac MOHSAAH MPABUJIbHO, MOSICHHM, YTO MBI OTHIOAb HE
OTpHIlaeM JOTIYCTUMOCTH H IIOJIE3HOCTH NPOBEXEHUS MHOTHX
UCCAeNOBAHUH W PelICHHS MHOTHX BOTNPOCOB M TPAXHIHOHHBIM
METOJOM — Ha CYXHX, PacTeépThiX ¥ NMPOCEAHHBIX 06paslax MouB,
KOTOpBbIe, IO CYTH JeJjia, SIBAAIOTCA HHUYeM HHBIM, KaK TOXe M O-
AeasaMu nous npupoiaHbix. Ho Bo MHorux cayyasx takue Hc- .
CJeOBAaHUA MOJKHBI JOTMYCKAaThCS JHUIIb Kax NepBasg  CTafud
H3YUeHHs TOT'0 HJH HHOTO SIBJIEHHA, TOTO MJH HHOTO MHKPOIpO-
uecca, TOr0 MJM HHOrO CBOHCTBA MOuBH. JajbHelillee uccaemo-
BalMe JOMXHO NOBOAMTLCA 10 MOYBH C HEHAapYIIEHHHIM CJOXKe~
HHEeM, coiepXKalliell B cefe U XKHBOE BelIECTBO,

YMeCcTHO paccMOTpeTh elle OAHO OOCTOATENBCTBO. BHICYyIIu-
Basi o0pascl MOUYBbl, NpeAHA3HAUEHHBIH [AJAA TOTO HJIM HMHOTO
aHaJNH3a, MBI HE TOJBKO 00e3BOXKHBaeM H yOMBaeM XuBYIO ¢asy,
HO 00e3B0XKHBaeM IO COCTOSIHHSI BO3AYIMIHOH THTPOCKOMHYHOCTH
BCIO Maccy H3yuaeMoro o6pasia MOYBBl, B3SITOIO YacTO H3 TeX
‘®e CJI0€B, KOTOphIE B NPHPOJe NMOCTOSHHO, H NPH 3TOM B TeuYeHHe,
BEpOATHO, CTOJMIETHH W Ja)ke ThiCHueJeTHH HAaXOZWJAHChH BO BJaX-
HOM COCTOSIHHH. TakoBbl, BEpOATHO, Bce FPYHTH MOYB TaexHOR
30HBI, KpoMe, ObITh MOXKET, HalpHMep, HEKOTOPHIX MEeCKOB [ApeB-
He-JIOHHOTO TNPOHCXOXKAEHHS.

MopeHHbie H MOKPOBHbIE CYIVIHHKH, (JIOBHOISLHAJIbHBE OT-
JIOXKEHHSI OCTABAJHCh BJAXHBIMH, BEPOATHO, CO BpeMEHH CBOETO
OTJIOXKeHHUsl. BJaxXHoOCTb B mouBax TaexHOH 30HbHI CKOJAbKO-HH-
‘OyAb CyIIeCTBEHHO MeHseTCsl JIHIUb B IpENeNax BepXHero moJay-
METPOBOTO CJIOfi HJIM HEMHOTHM TIJay62e, npHueM CUJIbHOMY HC-
cywenuio (10 B3 nau gaxke MI') mor moaseprathbes JHIIDL BepX-
HHi1 ee — 10 20 cM — cJ0f.

Mexny Tem o6e3BoxXMBaHHE OGPasUOB NOCTOSHHO, MOXKHO
«€Ka3aTb — BEWHO, BJAXXKHOI'0 IPyHTa MOXKeT OKa3aTb KaKoe-ToO,
MOXeT ObITh, BNOJHE OLLyTHMOE H Jaxe CyHleCTBeHHOe BIHSIHHE
Ha H3yyaeMmble CBOHCTBAa W CBfI3aHHblE ¢ HHM MHKpOINpPOLUECCH.
Y 310 rpyGoe uckaxkenHe eCTECTBEHHOTO COCTOSTHHS BJIAXKHOCTH
HCCJeLyCMOi TOYBBL OCTAeTCs M0KAa He H3BECTHLIM M He YUTEHHBIM.
Ha Hero Heo6xoaumMo 0GpaTHTh BHHMaHue. ABTOP Ha OCHOBAHHH
JIHYHOTO OMbITa MOJKET TPHBECTH caefylomuii nmpumep. O6pasiul
r/ieeBbiXx POPH3OHTOB MOuB M3 JIHcHHCKOro JecHHdecTBa JlenuH-
rpafckoli 06/1acTH, 0GPa30oBaBUIMXCA H3 JEHTOUHHX IVIMH, 6yayuH
TICABEPIHYTHl MPOCTOMY B30anThiBAHMIO C BOAOH 6€3 mpeaBapH-
TeJIbHOrO .BICYIIHBANKSA, oGrajanu HecpaBHeHHO 6oviee BLICOKOH

.
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HENTH3HPYEMOCThIO, YeM Te XKe oGpasibl NpH Takoh Xxe o6paboT-
Ke, HO MpPCLBAaPHTENLHO BbICYIIEHHBIE W PacTepThie.

MogeanpoBasiie MOXET CJAYXKHTb C€Pbe3HbIM MOACTIOPbEM H
AJIST HCCAeN0BaHus YacTHBIX MaKpONPOLeccos,

[TpuMep Takoro MOAENHPOBAHHA — MONBLITKM PAAa aBTOPOB
(Bepuruna, 1953 u ap.) B /1aGOPaTOPHHIX YCJIOBHAX BOCIIPOH3-
BECTH NPOLCCC OTJECHHS MOUBEHHON MullepaiabHOii Macchl. [lo-
ObLITKH 3TH BO MHOTHX CJlyyasX yAAaJduCh B TOM CMBICAe, UTG
OBLIO TONYYCHO H3MeHeHHe IBeTa TNOUYBEHHOH Macchl, KOTopoe
XapaKTepHo AJs TIaecBoro npouecca. OJHako OT NOHHMaHHA CyLi-
HOCTH [JIEEBOTO MPOLecca Mbl BCE XKe ellle 0UeHb 1ajeKH.

Havyatsl mojieBble OHLITHI TI0 M3YYEHHIO IIPoIlccca JecCHBAaXa,
nyTem HaGJaIONEHHS Haj TNePeJBHXKEeHHCM B NOYBEHHBIX MOHOJ-
Tax CyCneH3ud ¢ paJlHOAKTHBHBIMM MeTKamH. TakoBbl Hcciea0Ba-
aua Y. Kepnena u I'. lapnencuns (Kerpen, « Scharpenseel,
1967), M. K. Menbnnuxosoit u C. B. Kosenss (1969) u ap.

Ouenp comepxateabubifi gokaan JI. H. Anexcangposoi
T. B. Apucrosckoit, H. C_ KaypuueBa u B. B. Ilonomapesoit
(1970) o npuMeHeHMH MeTOHa MONCJHPOBAHMSA B IMOYBOBEJENHH
ony6ankoBan B I Beimycke Te3ncoB pgokaaiaos IV jpereratckoro
chesna BcecoiosHoro ofliecTBa MoyBOBENOB. B ToM Xe BHINyCKe
MMeeTCs elle psl JOKJIALOB NO BONpPOCAM MoJeanpoBanHa. Me-
TOL MOJECAHPOBAHHS MOXET TPHMEHATHCS H K H3YUCHHIO OOLLIHX
NoYBOOGPa30BaTEIbBHEIX MHKPOTIPOlLEccoB. B aToll o6aacTH mosix-
HBl GbITH YNIOMSIHYTH CBOEOOpa3HBe «MOAeNH» B (popMax HCTOPH-
YEeCKHX NMaMATHHKOB — pAasJHYHOTO PONA 3eMJAHBIX COOPYXKeHud
u nacwinei. TakoBbl, Hanprmep, usyueHne B. B, JoxkyuaeBniM
nouB Ha creHax kpenoctd B Crapoit Jlagore (Iokyuaes, Cou.,
1. 111, 1949), usyuenne H. A. KpynennukosriM (1967) nous Tpo-
AHOBAa BaJa H MHOTHe ApYyTHE,

ITpaBna, nogoGuble HocaeROBaHHS He GC3ynpedHBl, TaK KakK B
HHX He BCerJda MOTYT GbiTb TOYHO YCTAHOBJEHBI COCTaB H CBOM-
CTBa HCXOMHOH MaTepuHcoKoi mopolbl, MOCAYAHBINEA A1 ofpaso-
BaHHs HOBOH nousel. TeM He MeHee, OJHAKO, OHH [AIOT HHTEpeC-
HbIH MaTepHa’ AJis CYyXJIeHHs O CKODOCTHM PasBHTHA nousooGpa-
30BaHHA H ero HanpaBJIeHHS.

Hapany ¢ sTuM cBoeoOpasHble «MOJieIH» APYIOTO pOja MOTYT
6LrTh HafineHbl B NpHPOIE B BHAE Pa3HbIX FeoJIOTHYECKHX 00paso-
Balluii pasAHYHOro, 60Jee HJIH MeHee TOYHO JAATHPOBAHHOTO BO3-
pacta. TakoBbl cepHu pPasHOBOSPACTHbLIX AIOH, CHCTEMa Pa3HQBO3-
pactiibix Teppac W ApyrHe nomobGiibie 06bexThl. HMccnenys mousbi
a TakHX PasHOBO3PACTHHIX O6bEKTaX, MOXKHO COCTAaBHTh <cebe
npejcTaBleHHe O CKODOCTH MOuUBOOGpasoBaHHs M 06 0COGEHHO-
CTAX pas/JMYHBIX ero CTagHi, a oTrciofa u o6 obueM xofe ern
pasBurnd. K rakuM nccaexoBaHuaMm oTHocAaTcsa paGorb O. Tamma
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(Tamm, 1920), B. T. Aansromena (Aaltonen, 1935, 1939),
I. W. Yannnepa (Chandler, 1942), MuuuraHrckoli  onniTHOH
cranuun (A chronosequence of Podsol, 1963), H, H. T'op6ynosa,
3. IIpycurkeBuua u B. I1. T'panycoBa (1963) u np.

Brinp Gbr BecbMa KeJaTelblO OpraHH30BaTh MOCTAHOBKY Clie-
HMAJAbHBIX OTBITOB MO H3YYEHMIO NOYBOOGPA30BaHHSI B Pa3MHUHBIX
30HaX Ha OCOGBLIX YYacTKaX, IPeACTAaB/AIOWHUX cO6OH KOTJIOBAHHI,
3anoJHeHHbBlE NPYHTOM, BHIHYTHIM C AOCTaTOMHO 6OJBILOH TJyOHU-
Hbl M TULATeJIbHO NMEepeMClIAaHHBIM. TakHe OMBITH cjejyeT opra-
HH30BaThb B 'OocyflapcTBeHHBIX 3amoBeJHHKAX, THAe HX OXpPaHz
MOXeT ObITb OCYIIeCTBICHA B HAaWJyullel cTemeHH. 3akJamKka
TaKHX OMbITOB mnpoekTHpoBadack U B. B. Ilokyuaeseim (Cou.,
1. VI, cp. 181, 1951).



3AKJIIOYEHHUE

W3 Bcero cxkasaHHOrO BLITCKaeT BaiKHeHlllee CAEACT-
BHE: OCHOBHOM KJIIOU K MO3HAHHIO CYIHOCTH «MEXaHH3Ma» Mo4-
BoOOpa30BaHHA — HCCJeAOBaHHe NPHPOALI JIeXKalUX B €ro oc-
HOBE MHKpOmpoueccoB. Bce ocranbHbie MPosiBJeHHSA M04B00OPa30-
BaHMsl, Ha3BaHHbie HaMH OOILMMH H YaCTHBIMH no4BooGpa3oBa-
TeNbHLIMH MaKPOMpOLCCCaMH, TNPEACTaBAsIOT COOOH  HMTOrOBbBIE,
«CyMMapHble MHOTOJIETHHE pPe3yJbTaThl pa3JHYHbIX COYETAHHAH
60/1bLIOTO KOJHUECTBA PA3HOO6PA3HBIX MHKDPOIPOILECCOB, B3aHMO-
JCHCTBYIOIHX MeXAy coO60ii.

Jo tex mop mnoxa Mbl lie moiiMeM ITPHPOAY 3THX MHKPOIPO-
LleccOB, He pa3fepeMcs MOJIHOCTBIO B MX BHYTPeHHEM COMep¥Ka-
HHH, B X B3aHMHOM BJHAHHH IPYT Ha APYyra, a TakKxkKe B 3aBHCH-
MOCTH MX OT BHELIHHX YCJO0BHH, T. €. OT PakTOpoB nousooGpa-
30BaHHS, — A0 T€X MOP He CMOXKeM YTBepXKIAaTh, YTO NMOCTHIVH
‘CYHIHOCTh YACTHLIX M OOGLIUX MOYBOOGPA30BATENIBHBIX MaKpOIpPO-
L{ECCOB, T. €. MOYBOOOPA30BaNYSI B LEJOM.

Henbast He BuacTh B 3TOM BhIBOXE GJH3KOH aHAJIOTHH € MOJO-
JKeHHeM, CYILIeCTBYIOIIWM B COBPeMeHHOH OHONOTHH, NOPa3H-
TeNbHble YCNeXH B Pa3BHTHH KOTOPOi SBHJIHCH CJAEACTBHEM YIIy6-
~IEHUSl MCCJIEROBAHUS N0 MOJEKYJSpHOTO YPOBHS.

B usyueHHH MOYBOOGpPa30BATENbHBIX MUKPOIPOLECCOB Heab3s
yAOBIAETBOPATBCA MOJIGKYJSPHBIM yPOBHEM, HAA0 YraAybasTbes
A0 HOHHOTO YPOBHS, NOCKOJBKY HMEHHO Ha 3TOM YpOBHEe COBep-
LIAIOTCA TaKHe BaXKHble SIBJEHUA, KaK OOMeH HOLaMH MeXAy
Kugkoil ¢asoit u meepmoit ¢asofl, pacrnas nepBHUHBLIX H BTOPHU-
HbIX MHHCPAJIOB H CHHTe3 BTOPHUHLIX, COCTOSIHHE 3HAUYHTEIbHOMN
YacTH BeLCCTB, BXOAAIUMX B COCTaB XKuAKko# ¢asmbl, T. e. nou-
BEHHOTO PACTBOPA, HOHHBIE CTAMHH NpoLecca NOJHOH MHHepaJ#u3a-
HHH OPTraHHYeCKHX OCTaTKOB (IO BOABI, YTJIEKHCAOTHI M MPOCTHIX
cociell 30/IbHLIX 3JIeMEHTOB) H T. K.

310, 0JHAKO, He HCKJIOUAET TOTo, YTO MHOTHE MHKPOHNPOLECCHI
NOJIKHBI H3Y4aThCA H Ha MOJIEKYJSIpHOM YpOBHe — HanpuMmep,
HavajIlbHBle H {IPOMEXKYTOUHbIE CTAJHH PA3JIOXKEHHS OPraHHYEeCKUX
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OCTaTKOB, fIBJICHHA MHKPOOHOTO CHHTE3a H OYeHb MHOTHE, eCiH
He Bce, SIBJIEHHS XKHM3HH CaMHX MHKPOOPraHM3MOB, a PaBHLIM 06-
PasoM ¥ BCeX NPYTHX OPraHU3MOB, T. €. BCe UHCTO GHOJOTHUECKHE
SIBIEHHS], IPOTEKAIOL[He B CAMHX TeJaX XHBHIX OpPraHu3MoB, oGH-
TAaIOIHX B NOYBE.

Cpeay moyBooGPa30BaTENbHBIX MHKPONPOLECCOB CaMble BaXK-
Hble B CMbiCJIe Pa3BHTHA Xoja MO4BOOOpA30BaHMSA B ICJAOM —
MHKpPOOGHO/IOTHYECKHEe NPOLeCCHl, CBA3aHHbIC, B NEPBYIO OYCpeab, €
GHOXHMHUECKOH AeATeJbIIOCTbIO KHBHIX MHKPOGOB. DTO MOJIOXKe-
HHe BLITEKaeT M3 TOro (akTa, YTo HMEHHO OJarofaps KH3He-
ZesiTeIbHOCTH MHKPOOPraHH3MOB, NepepabaThiBAlOMIMX OCTAaTKH
BLICLIHX pacTeHHH, B MHHepaJbHYyI0 MacCy IOUBbi BOBJIEKAIOTCS
pasiuuHbie uyxkAable efi v o6sajaioliye COBEpUIEHHO HHOH npupo-
Joi opraHuyYeckue coefHHeHHA. B HX cocTaBe B (popMe XHMHUEC-
KOil 3Heprud BOBJICKaeTcsl B NOYBOOOpAa3oBaHMe W palHallHOH-
Hasl 3HEPTHsl — OCHOBHOH M MOYTH €JHHCTBEHHBIl HCTOYHHK
SHEPrHH AJIs1 BCEX COBEPIUAIOMHXCHA Ha 3e€MHOfl NMOBEPXHOCTH AB-
JICHHH,

W3 sToro BhiTekaeT BaxKHBbI BHIBOA: IVIaBHOe HanpaBjieHHe B
P23BHTHH FeHETHYECKOTO MOYBOBENEHHS, T. €. B 06JacTH NO3Ha-
HHSl cyliecTBa MOYBOOODPA30BANHSA B HaCTOsIlee BpPeMs, BO3MOK-
HO, GoJee LIHPOKOe, IMy(OKOe H MHOTOCTOPOHHEE pa3BHUTHE MOY-
BEHHLIX MHKPOOHOJOTHYECKHX Hccilel0Balui,

3To pasBHTHE IOMKHO, OAHAKO, MATH B COBEPUIEHHO HHOM
HanpaBJ/eHHH, 4eM TO, B KOTOPOM TNOUBeHHAd MHKPOOGHONOTHS
passuBanach a0 cero Bpemend. M. M, Kononosa (1963) nu
T. B. Apucrosckas (1965) cnpaBexvBO OTMETHJH, YTO MHKPO-
OHOIOTHYECKOe H3Y4YeHHe TIOUB [0 CHX TOP 3aK/JI04ajoch MO mpe-
HMYILLeCTBY B ONpejeieHNH COCTaBa MHKPOdJOpPH, a He B HCCHe-
0BaHHH MHKPOOHOIOTHUECKHX MPOLSCCOB.

Janbuefiliec pasBuTHE MHKPOOGHOJOTHH NOJXKHO 3aKJAOYaThCH
He B GeCKOHEYHOM YMHOXKEHHM yHcaa paboT O BHLOBOM COCTaBe
mouBeNHON MHKPOMJIOPHE (OCYILECTBASIGMbIX K TOMY Xe [Jasexko
He Bcerja cOBepLIGHHBIMH MCTOLAMH), a B Pa3sBHTHU HCCAEAOBA-
HUH, KOTOpble MOryT GbITh Ha3BaHel MHKpoGuoxumuel. HUx cy-
IIECTBO AOJKHO 3aKAOUATbCS B H3YUEHHH, ¢ OIHOH  CTOPOHDI,
npoiteccoB MeTab0.1M3Ma caMuX MHKDOOPIAaHH3MOB, a ¢ gPyroi —-
PEaKUHil B3aHMOACHCTBHA MeXIY NMPOLYKTaMH 3TOTo MeTaboiu3-
Ma ¥ MHHepaJIbHOM 4acTbio TBepAoH ¢asbl NOuB.

ITocnennue peakuun oco6eHHO BaXKHbl He TOJIBKO C TOUKH 3pe-
HHA yray6JeHHst B BONPOCH Telle3nca MouB, HO U C TOUKH 3peHHs
MO3HAHUSA UCTOMHWKOB YU NPHPOLBI TO CTOPOHH MJIOXOPOAHS TOY-
Bbl, XOTOpasl 3aKJuaercss B obecreueHHH DAcTeHHH NHUTaTeNb-
HBIMH BelleCTBaMH. DTO yTBepXKIeHHe onpejejsercd TeM, Uro
yKasaHHble peaKUHH ABASIOTCA NEPBHYHBLIMH, OCBOOOXKIAIOUHMH
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nuTaTesbHble BCULECTBA M3 HENOCTYNHBIX A5 BHICIUMX PacTeHH#A
hopM uX coenuneHuH.

B nanpHeiimieM 3TH nuTaTedbHbie BellleCTBA NPETePHEBAIOT
MHOTOUHC/eHHble PpeBpalllelinsl NoJ BAHAHHEM COCYIIeCTBOBAHHA
NpPOileccOoB PasJiokKelinss OCTATKOB BHICUIMX PAaCTeHHH M OTMepIUHX
MUKPOGOB M MHKpOOGHOTO cunTe3a. B mpouecce cyuiecTBoBaHuS
Ha3BaHHLIX SIBJEHHH, OTHOCAILHXCA K MOYBOOOPa3OBATENBHBIM
MHKDOTIpOIiECcCaM, KaKasg-TO 70151 30/IbHBIX NMHTATeJbHBIX BELLECTB
N a30Ta NOCTeIICHHO, HO HemnpepbiBHO, AeJaeTcsl NOCTYMHON Ads
BBICIUMX pacTeHHH M yCBAWBaCTCAd HMH.

Taknm o6pasoM, ykasaniibiMy MYKpORpoileccaMu CO3AaloTcs
Te 3JeMEHThbi NJ0J0POAMS 1I0YB, KacalolllHecs peXHMa nuTaTedb-
HBIX BeLICCTB, KOTOpble NPSIMO CBfA3aHBI ¢ TeHE3HCOM TOYB.

Ecnu oGpatuMcsa K JApyrofi pakHeHillelt cTOpoHe MOYBEHHOro
NAOJOPORHA —- OGECHEUCHHOCTH pacTelHdl Baaroff, To yBHAHM,
UTO M OHO pery.upyercs TOXe MHKPONMpOLeccaMH, KakoBbl, Ha-
npHMep, HHOHAbTPaAllHA BJard B NOUBY, €e HCNapeHnHe, ce yaep-
XKaHHe B MouBe, ee NepelBHIKEHHE NMOJA BAMAHHEM DNPaBHTALHOH-
HBIX, COPOIHOHHBIX ¥ OCMOTHUECKHX cHJ. MICTOUHMKOM 3HEpTHH #
3leCh CJYXKAT pajdHalliOHHAs SHePrus, npespallennas cHaua’aa B
JUCTOBOM amnaparte PacTeHHH B TEIJIOBYIO, a 3aTeM — B KOpHe-
BOM amnmnapaTe pacTeHHii B OOMOTHueckylo u cop6Guuonnyio. Ona
Bbi3bIBaeT BCACblBaliNe BJarH B KOPHH pacTellui H OQHOBpPEMeH-
HO AECYKLHIO BJaTH H3 TO0YBbI, YTO COMPOBOKAAETCS YBEJHUEHHEM
TNIOBEPXHOCTHOH 3HEPTHH TBePAbIX YaCTHIL MOYBBL

Taknm oGpa3oMm, Bce BaxKHejilllHe CTOPOHBI MJIOAOPOIHS NOMBhHE
CO3JaI0TCS H PeryJHPYIOTCA CHCTeMOl MHKDONPOLECCOB, KOTOpas
BMecTe ¢ TeM COCTaBJafAeT co60H M OCHOBY NMOYBOOGPa30BaHHA.

* *

*®

B nrore BCEro CKa3aHHOTO MOXKHO CHAENATh cAeLyIOMHe BhIBO~
aul. OcHOoBHAs 33ajaua TEOPETHYECKOTO MOYBOBEAEHHS — MNO3HA-
HHe H aHnajH3 cyIYHOCTH nouBoOOpa3oBaHHA Ha BCceX CTagMAX
€No PasBHUTHSA,HAYHIas OT 3apPOXKIEHHS [OUBH lla cBeXell moBepXx-
HOCTH NOpoAbl (MacCUBHON HJIM DBLIXJOf), yepes ee CTAHOBJEHHE
H 10 COBPEMEHHOH «KH3HH» IIOYBHL BKJIOUNTENbIIO,

Has peumicnua 3ToM 3afauu NMOYBOBeLEHHE pacnojaraer CHe-
TeMO#l MeTOL0B: CPaBHHTEJNbHO-reOrpapuyecKHM, CpPaBHHTEIbHO-
aHaJIMTHYECKHM, CTALLHOHADHBIM H METOJOM MOACAHDOBAHHS.

CpaBHUTC/IbIIO-aHAMUTHYECKHH METO] 3HAYHTeJNLHO Pa3BUACT
6naroaps acCCHMHJIALUMH MHOTOYHCAEHHBIX HOBEHIUHX METOA0B,
3aHMCTBOBAHHBIX M3 ApYruXx Hayk. Ou Jaer BecbMa MNOJMHYIO H
Ty0OKYI0 XapaKTePHCTHKY COCTaBa H CBOHCTB  NOYB, KOTOpad
cama no cefe o6Jagaer 3HAUHTENAbHOM LEHHOCTBIO — KaK HAYuH)-
TO3HABATENbHOH, TaK H NPAKTHYECKOH, H MOXET CJAYXHTb AJs
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pellleHus HEKOTOPBIX YaCTHHIX BOTIPOCOB TEOPETHHECKOrO MOYBO-
BeACHHS H MHOTHX MPaKTWYeCKHX 3ai1ay.

OxaHako 3TOT METOX H TeM GoJiee cpaBHHTCAbHO-reorpaduuec-
KHH He MOTYT PellHTb ONHC3HAYHO c(HOPMY.THPOBAHHYIO BbIlIE 3a-
nayy. daxe ¢ ydetoM Bcex GaKkTopoB H YCAOBHI MOYBOOOpa3oBa-
HUS, ¢ ONLHOH CTOpOHBI, K 3aKOHOMEpHOCTeH, 3aHMCTBYEeMbIX H3
COOTBETCTBYIOUIMX pa3feNoB (PH3HKH, XHMHH # OHOJIOTHH, C
ApYyI0il, CpPaBHHTCJLHO-aHANMUTHUECKHI MeTO] He [aeT OJHO3HAay-
HOTO OTBCTa Ha BOApPOC eix CYLIHOCTH MO4YBOOOpAa3oBalHs, MO3BO-
JASAS UL CTPOHTb MHIOTE3H 06 3TOM CYLUIOCTH HA yPOBle OOGILHUX
¥ 4acTHbIX Makponpoueccos. M xora mpu BbipaGoTKe 3THX THTIO-
Te3 H YUYMTLIBAIOTCSI U3BCCTHbIE YXKe MAHILIC O NOYBOOGPa3OBa-
TeJbHHX MHKPONpOLECcaX U pe3y/bTaTbl HEMHOTOUHCAEGHHBIX MO-
Je.1bHBIX OIILITOB, O/HAKO B TO XK€ BpeMsl B OCHOBE 3THX THIOTE3
OCTaloTCsl clle OYelb MHOTQ AONYyUiedHHA H NPEeXNoJOXeHHH, YTO
JIHIBAeT UX OAHOIHAUIOCTH.

CrpeMmaeHHe NMpeBpPaTHTb 3TH THNIOTE3bl B TEOPHIO H aHAJNH3
HaIUMX UpeICTABIeHHH O CYIHOCTH IIOYBOOGPA30BAHHSA IIPUBONAT
Hac K BbiBOAY O TOM, YTO B OCHOBe 0OLIEero noysoo6pasoBaTe/b-
HOTO MaKpOIpollecca JeXHT cJOKHAK cHCTEMa MHOTOYMCAEHHbIX
MHKPCNPOLECCOB W UYTO, CJAEROBATeNbHO, IIO3HAlie CYIHOCTH NPO-
Hecca NOYBOOOPA3OBAHHUSA JOAKHO OCHOBBiBAThCA Ha U3YYEHHH
3TOH CHCTEMbI, /Il YCTG TPebyeTcs NpHJOXKeliHe CTalHOHAPHOTrO
MeTOAa HCCIed0BaHHsA NMOUB.

B 3rmoit o6aactn nousoBefesine fOOGUJI0CH 3aMETHRIX YCIEXOB:
pa3paboTaHbl OCHOBBI TEOPHH BOAHOTO, TCIJOBOIO M COJIEBOTO
peXuMCB MOUYB M ydeuus o6 obwvcHe 30/bHBIMH  3JeMEHTAMH H
a30TOM B CHCTeMe€ MOYBa — BbICLIAS PACTHTEIbHOCTb, 3HAUHTEINb-
Hble YCNeXH [NOCTHDHYTHI TaKXe B 006,1aCTH TEOPDHH OOMeHHbIX
ApOIlecCCOB B cHCTeMe TBepiaasd (dasza nousbl (NMpeHMyIICCTBEHHO
KOJI.IOH]aJbHAS ee 4acTb) — MOYBEHHLIH PacTBOP.

Haspanubie Teopun paspaGoraHbl, BecbMa BaX{HO, Ha KOJd-
yecTBeNOH OCHOBe, KOTOpasi MO3BOJSICT NPUMEHATh 6aNaHCOBbBL
VMeTOo1 H MaTeMaTH4YeCKHH pacyeT, yTO IPUOJAHKAET HAC K NPOTHO-
3MPOBANMIO COOTBETCTBYIOLHX ABJCHHI.

OxHako BCe 3ITH ABJACHHS OTHOCATCA 10 MPEHMYLUECTBY K
ABJEHHAM (QU3HUECKHM U OTHACTH (PH3HKO-XHMHUECKHM, NpOTeKa-
IolHv 6e3 yyacTHl XHMUUECKHX fpeBpallleHHil BelllecTs. B 3Toi
iKe mocieqHefi o6aacTu cleq1aHo ToKa eille oyelb Hemuoro, Hawm
H3BECTHA MpHPOIA OYeHb HEeMHOTHX XHVHYECKHX (B IUHPOKOM
CMBIC.I€ 3TOTO CJOBA) ABJIeHUH, OTHOCALIUXCH K MOYBOOOPa30-
BaHHI0O B leacM. HenmocpelcrBenioe u3yyeHHE CTaUHOHAapPHBIMH
MeTo/aMH MHKDONPOLCCCOB MpeBpAallleHHsl BellecTB, NpoTeKalo-
IIHX B NOYBE, Ype3BblyaiiHo 3aTpyaHeHO. Takoe sBJeHHe 0OBAC-
HAETCA TCM, YTO MOYBooOpa3oBaHHe NpEACTABJISET co6of oueHb
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CJIOXKHYIO CHCTEMY MHOTIOYHCJSHHBIX MHKPONpPOLECCOB Pa3/iHuHOM
NPUPOILI, HAXOAAWHXCA B TECHOM B3auMopeficTBuH. OueHb Bax-
HO NIPY 5TOM TO, YTO GOJIBIIHHCTBO MHKPOMPOLECCOB CBS3aHO C
HeATebOCTbI0 MHKDOOPTAaHU3MOB H HMeeT MUKPOGHOXHMHUEC-
Kylo npupoay. M siecp mpensTcTBHEeM Ha NYTH PacCKpbITHS Cy-
HecTBa NOYBOOGPA30BAHHA BCTAET HE TOJBKO CJA0MHOCTD U MHO-
TOUHCHEeHHOCTh YKa3aHHBIX MHKPOIIPOIECCOB, HO ¥ BecbMa ciabas
HM3YMEeHHOCTh GHOXHMHYECKOH CTOPOHEI KH3HeAeITeNbHOCTH caMol
KHBOH (pasbl KOMMJeKca MHKPOOPraHHW3MOB W [IOUBEHHHX Oec-
1103BOHOYHBIX. B cusy 3TOro npsiMoc HayyeHue BNPHPOJAC CTALHO-
HapHbIMH METORAMH B HepacyjeHeHHOH MoYyBe BCEH CHCTEMbI MHK-
POMPOLECCOB NPERCTABASIeTCs B HAcToflliee BheMSA HeOCYLLeCT-
BUMbIM. BO3MOXHO M3yyeHne TONBKO OTAENBHBIX MHKDPONPOIECCOB
HJAH HX HeMHOrOuucjheHnbix KoMmOMHauu#t. Takoce H3yueHHe B
GONbLIIHHCTBE CAY4aeB MOXKET ObiThb JIHIIL TNOJYKOJHYECTBEH-
HbIM — B TOM CMbICJIe, YTO MBI BHIHYXIEHb OTPaHUYHBATHCA B
GoNBLINHCTBE CAyyaeB JHIIb PEXHMaMH COJAEPXKAHHA TeX HJH
MHBIX BEIIeCTB, OYLYYH JHIIEHB BO3MOKHOCTH HAXOXKAEGHHA HX
noJmMbiX 6aJjancos.

M3 ckasan#oro BLITEKalOT TPH CJEACTBHA. DBo-nepBhHX, B
JaJbHeHlleM DAa3BUTHH NOYBOBEAeHUA HEOOGXOAMMO 3HAUMTEJABHO
YCHJUTb NpHMeHEHHe CTalMOHAPHBIX HCCASNOBAHKEH, MNOCKOJNBKY
OHH SIBJIFIOTCH TJIGBHBIM METOMOM H3YUSHMS §O0YBOOOPa30BaTelb-
HBIX MuKponpoueccoB. Bo-BTopnix, oco0oe BilHMaHHe  TOJXKHD
OLITh WIeTeHO H3YYeHHIO JACATEIbHOCTH XKUBOH (aswl NMouBH, T. €.
SBJIGHHAM MHKPOGHOXHMHUYECKHM, MOCKOJILKY HMEHHO 4epe3 HHX
B Ipollecc MOYBOOOPA30BAHUSA BOBJEKAIOTCS OPraliHYecKHe COelH-
HeHHSI U3 ONaja HaseMHbIX pacTeHHH W CBSI3aHHasg B HHX pajua-
HHOHHAA 3HeprMd, TpaHCHOpPMHPOBAHHAR B XHMHYECKYIO 3eJieHbl-
MM pacTeHHsiMu B npouecce (pOTOCHHTe3a.

OOBeKTOM H3YYEHHS MHKPOOHOXHMHMECKHX SIBJECHHI AOJKHA,
BOOOIle rOBOPS, CTaThb HepacuscieHHAas MOYBA, HAXOAALIASACS B
NpUpPORHBIX ycaoBHAX. OXHAKO NpSMOe NOCTHXKEHHE 3TOH ueaH,
TIPUHAMAas BO BHUMAaHHe YyKasaHHble Bblllie TPYIHOCTH,  OueHb
yacTo HeBbmosHumo. OTciofa BHITEKaeT TpeTbe CJAEACTBHE —
HEOOXOAMMOCTE IMIHPOKOrO PasBHTHS MeTOLa  MOJENHUPOBaHHS,
KOTODHIH ye HEONHOKPATHO C YCUEXOM HCNOJAb30BaJCA B MOYBO-
BeJleHUH ] pa3pabOTKH pAJA YacTHBIX, HO OYEHb BAXKHbIX
BOTIPOCOB.

OeIHPOBaHHe LOVIXKHO HAUHHATBLCS ¢ U3YUEHHS OTHEIbHBIX
H3OVIMPOBAHHBIX MHKpONpPOLECCOB B JaG0OPaTOPHHIX YCJAOBHSX, a
3aTeM NePeXOAHTh, ¢ OMIOH CTOPOHM, K MOCTENEHHOMY BHYTpEH-
HeMY YCIAGXKHEHHMIO, TyTeM 0XBaTa CHCTeM H3 HECKOJBKHX MHKPO-
NpOoLeccoB, a ¢ APYrOH CTOPOHB — K NMOCTEHNEHHOMY YCJIOXKHEHHIO
H H3MEHEHHIO BHEeIUHHX YCNOBHH, B KOTOPHIX NPOTEKAIOT 3TH MHK~-
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pomponecesl.. Caenyomiuil Tan NOMKEH 3aKAI0UaThCA B IepeHs-
CEHHU 3THX HCCJeLOBallMil HA Mozenau, Gojee 6.IH3KHE K TPHPOI-
HbIM YCJOBHAM (ITOYBEHHBIE MOHOJHTHl B Ja0OpaTopuu) H, Ha-
KOHell, B €CTeCTBEHHLIe IOYBHI.

Cnepyer cunTaTh, YTO MOJETHPOBAHHE MHKDPONPOLECCOB 10 A-
HO Clles1aThCsl, HapAAy cO CTAllHOHADHBIMH HCCACGLOBaNHAMH, 01-
HHM M3 CaMblX OCHOBHBIX METOIOB H3YYCIHS CYIIHOCTH HOYBOOG--
pa3oBaHHsl, a BMecTe ¢ TeM H CYUIHOCTH IJOAOPOINHS  MOUB,
TIOCKOJIBKY IIOOPOAHE SBJAETCA CIeNCTBHEM Mpolecca NoYBOOs-
pasoBaHH,

B 3akgioueHHe nmoAuepkHEM, YTO U3y4yas nouyBooOpa3oBaTelb--
‘Hbie MPOLECCH pAa3JHYHbIX yPOBHEH, MPHMEHAA pAa3JHYHLHIE Me-
TOAbI MCC/EIOBaHHA, MBI HH Ha OIHY MHHYTY He NO/KHB 3a0bi-
BAaTb O TOM, YTO IVIaBHBIM ¥ €[HHCTBEHHHIM OOBEKTOM HAIIMX HC--
CJAEeNOBaHUH HBJAETCS NOYBA B LU eJOM H NMPOTEeKAIOWHNA B:
Heil pouecc MOYBOOOPA30BAHHS B €r0 HCTOPHYECKOM Ppa3BHTHH..




PE3IOME

IMoysa — ocoGoe mpupoxHoe Teso, GHOKOCHOE RO CBO
eli NpUpoNe — COCTOMT U3 uyeTbipex (ha3: TBePAOH, KHAKOH, ra
3006pasHoit ¥ XuBoil. )KuBas ¢asa mpelcTanieHa MHKPOOpPrad
HU3MAMH, ME/IKHMH GeCro3BOHOYHBIMM H HEKOTOPHIMH TO3BOHOM-
HBIMM JKUBOTHLIMH, MOCTOANHO OOMTalOWuMH B nouBe. Kopwu
pacTennii B cocTaB }KHBOH ¢a3bl de BXOIAT.

lMoyBa npeacTaB/iser oGO OTKPLITYIO cHcTeMy. Mexay
Hefl, ¢ OAHOH CTOPOHLI, H APYTHMH NPHPOAHBIMH TeNaAMH — aT-
Mocdepoii, TPYHTOM H Ha36MHBIMH DACTCHHSIMM H KHBOTHBIMY, ¢
APYroi — mpouCXOAHT o6Meu BeijectBaMu M 3Heprueil. ITousa
nojyuaer paguaumuonuyi 3sepruio or Coanua, yactb KOTOPOH
U3/1y4aercsl B KOCMHUCCKOe NPOCTPAHCTBO, MPYyras uacTb Ipespa-
Iaercs B TEIVIOBYIO 31ePTHIO H pacXolyeTcs Ha HanPCBAHHE MOYBLI
u aimoctepbl ¥ HCHapeHHe Baard ((pusuyeckoe ¥ TpPaHCIHPAIHMOH-
Hoe). B xone ncnapenus yacTb TemJaoBOH 3HeprHH mpeBpaulaeTcd
B NOBEPXHOCTHYIO 3Hepruio TBepnoii ¢asel. Yacre pasmna-
LMOHHOM SHCPTHH YJABAHBAETCS 3€JEeHbIMH PACTEHHSMH W TpPeB-
paliaercs B XMMHUYEOKYIO 3HEPTHIO OpraiHYeCKHX COeJHHEeHHH,
CHHTE3UPYOMBIX 3THMH pacTeHHAMH. JTa 0714 DPaAHAUHOHHON
3HepPruy NOCTyNaeT B MOYBY B COCTABE€ PACTHTENLHOTO OHajAa,
/Kupoe pemecTBo nouBbl (ce kuBas (pasa), pasnaras  pacri-
TeJ/iblible OCTaTKH, BOBJIGKAET 3Ty NOJIO pajualiOHHON 3HEPTHH B
npouecc NoYBOOGPa30OBAHHA.

B cocraBe pacTHTENILHOTO 0f1aJa Ha NMOBEPXHOCTb [OYBBI IIO-
CTYNnaer TakXe IOTOK 30JbHBIX 3J¢MEHTOR M a30Ta, U3BJIeyeH-
lbIX ¥3 MOYBH! BHICIIMMH pacreHussMH. CocTaB noToka ompemens-
eTcs u36MpaTenbHON CHOCOGHOCTBIO pacTeHMI.

PannauvoHHasi sHeprusi, [MOCTyNuBLIas B NOYBY, B ¢opme
TeNJ10BOR 1 B OCOOCHHOCTH XMMHUYECKOH, BbI3biBaeT  60Jbluioe
YHCI0 PA3JNUNBIX NPOCTEHIINX (PH3NUECKHX, XHMHYEOKHX H OHO~
JIOTHYOCKHX ABJeHHM. VI3 HuX, BO-NepBHIX, caraeTcsi pasJoxeHue
OpPraHHYeCKHX COENHHEHHH, BXOASIMAX B COCTAB PACTHTEIbHOrO
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onajpa W OTMEPLIUX KOMIOHEHTOB KHUBOH (ha3bl, BO-BTOPLIX — MHK-
poGHbIfi CHITE3 HOBBIX OPrailiYecKHX coeldHeNuil, KOTOpbie 3a-
TEM TOXE MOLBCPTaloTcs Pas3I0KeHHIO; B-TPETbHX — PasJOKeHHe
NepBMYHbIX ¥ BTOPHYHbIX MHHEpPAJIOB, BXOASALIMX B COCTaB TBep-
10# (asbl, U PACTBOPCHUC HOKOTOPLIX NMPOAYKTOB 3TOrO pasjioxe-
HHSA; B-YETBEPTbIX — CHHTE3 BTOPHUHBIX MHHEPAJOB; B-MATbIX —
nepeBHAKEHHE B TOJILE TOUBb, M[PEUMYLIECTBOHIO ¢ XUAKOH
(hasolt pas3nuuHblX BelllecTB B (CPMe HOHHBIX, MOJEKYJIAPHBIX,
KOJIJIOMAHBIX PacTBOPOB M CycneH3u#l (B mepelBHIKeHHH YdYacT-
BYIOT CHJIa TSXKECTH, a TakXKe KamuWaaapibie, copOUHOHHbIE H
OCMOTHYOCKHC CHJbI, NPHBOAMMblE B NEHCTBUC paiHMAUHOHHOM
aHeprueil).

YKasaHHbIe MPOCTCHIINE MPOICCCH H ABJACHHSA, [IPOHCXOAALLHE
B 110uBe, KOTOPbie MOTYT ObITb Ha3BaHl NOUYBOOOpPa3o0Ba-
TEJbHBIMH MHKPOTPONECCCAMN, HBAAIOTCA OCHOBOM
nousooGpasoBanns B ucaoM. OHH 006/1a1a10T UHKIHYHOCTBIO,
CONPSKEHHOH ¢ TPONHLIM PHTMOM — CYTOUIBIM, FOLOBBIM H MHO-
POJIETHUM -- UOCTYILIEHHUS! 11a 110BEpXHOCTb MOYBLI pagualyoHyon
SHePTHH H ¢ GHOMOTHYECKHM PHTMOM XKH3HH PACTCHUA.

quwocn 110YyBoO6GPa30BaTENbHbIX MHKpONpPOLCCCOB 06yC-
JIOBNEHA TeM, YTO CPelM HHX WMeEeTCA MHOTO MHKDOTPOLECCOB,
IPOTHBOMOJIOKHLIX [lo CBOEMY HANpPAaBJEHHIO, CTPeMALIMXCA X
B3aMMHOM KOMMNEHCAIHH, YTO CO3/aeT TeHIEeHIMIO K 06PaTHMOCTH
no4BoOGpa3oBaTeabLHOr0 npouecca B uedoM. OfHako noJHOH 06-
paTUMOCTH e JOCTHTMaeTcs, M 110 OKOIYaHMH TOHOBOTO NHKJIA B
NMOUBE BO3HUKAET OCTAaTOYHOE H3MEHeHHe B ec COCTaBe M CBOH-
CTBaX, NMpeuMyllecTBeHHO B TBepRoil (hase. ITo H3MEHEHHe Ha-
CTOJNBKO MaJo, YyToO He MOXKeT OblTb, KaK IPaBHJIO, YCTaHOBJEHO
upamMbiMH HaGmiogennaMi. Ho nakonjenwe STHX u3MeHeHH# 3a
NEeCATKH H COTHH JeT cyllecTBeHHO OTpaKaeTcs Ha coCTaBe H
cBoficTBaX TBeproft $ase, YTO Mbi M BOCHDHHHMaeM KAk nporpec-
CHBHO Da3BHBAIOLIUICA MOYBOOODPA30BATCILHBIA IPOLECC ONpene-
JeHHoro tuma. Takoii mpouecc mMoXeT GbITb Ha3BaH OGUIH M
noyYysoo6pas3oBaTelbHHM MaKpoOnpomeccoM, HalpH-
Mep — uepHO3eMooOpa3oBaTelbHBIl, 6YPO3eM006Pa3oBaTeNbHbLIH
HT R

Tonma marTepuHCKOH nopopbl, mpeBpauiaiouiefics B MOUBY B
xole o6iiero noYBoO6Pa30BATENLHOTO MAaKpONpolecca, pacujens-
eTCS Ha HeCKOJIbKO CBSI3AHHBIX B CBOEM ITPOUCXOXKHEHHH H OTJIU-
YAIOUIUXCA MO COCTABY | CBOHCTBAM TCHETHUECKHX TOPH3OHTOB,
CHCTeMa KOTOpHIX oGpasyeT npodunb noyswl. OTaHYHA CBHIETENb-
CTBYIOT O TOM, YTO B 06pPa30BaHHH PAa3HBIX TOPH3OHTOB NPHHHMA-
I0T yyacTHe pa3jHYHble COBOKYNHOCTH MHKpomnpoueccoB. OHu Mo-
TyT 6biITh Ha3BaHBl YaCTHH MH MOYBOOGpPa30BaTeJJdbHBH-
MH MakpomnpouneccaMmH. IlpumepaMu HX SBJIAIOTCS HAKOMN-
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JieHHe Tymyca, oOpa3oBaHHe JIeCHON MOACTHJAKH, ONOA30/4BAHHE,
JeccHBaX, OrJIMHHBaHHE, WINIOBHHPOBAHHE TyMyca HJU [JAKHbBI,
“L7H TIOJAYTOPHbIX OKHCJIOB, OFJIEEHHE H T. 1.

OcHoBHAaf 3ajgava TEOPETHYECKOTO MNOYBO-
BeleHUss, MOMHMO 0OObEeKTHBHON BCECTOpPOHHEH
XapakTepHCTHKH C€OCTaBa U CBOWNCTB NMOUB O°-
HoBaHHNOE Ha 3TO#H XapaKTepHCTHKE NMO3HaHHe
CYWHOCTH MOUYBOOOPAa30BaHNS, HAUUHAA ¢ MOMEHTA
3ADOMICHHA  [10YBbI, B XOjle Ce CTAHOBJIEHHA W Pa3BHTHA, U KOH-
uas coBpeMeHHOH TeKylleH <«KH3HBIO® MOYBH, T. €. COBOKYIN-
1IOCTbIO MPOROAKAIOIHXCSH MHKPONPOLIECCOR.

H3yuenne nouBoo6pa3oBaHus paHee, KOraa nouBOBeleHHe elle
¢ pacnoaara’no TakuM GOraThiM apceliasioM MeTONOB HCCiedo-
BalluA, Kak cefiuac, OCHOBHIBA.IOCH TA1aBHbLIM oO6pa3oM Ha mpuMe
IEHHH CcpaBlHHTeJdbHO-Teorpaduueckoro Meroxna. Ou
3aKJAI0YAJCA B CONPSKEHHOM H3YUCHHYU HOUB U (PAKTOPOB HOUBO-
o6pasosanns. Koppenasunouubic 3asliCHMOCTH, YCTanaB1HBaeMble
B pe3y.JbTaTe TAKOI'O H3YyUeHHsl MCKIY COCTABOM W CBOHCTBAMI
MOYB, ¢ ONHON CTOPOIBI, 1 (haxTOpaMIl IHOUBOVOPA3OBAHUS -— ¢
Apyrof, .c npuBICuUeHHeM oOIIX 3axonoMepHocTeii u3 obaacty
(U3HKH, XUMHH ¥ GHOMOTHH, H JIOKAJHCH B OCHOBY €O312BaeMblX
FHIOTE3 O CVIILHOCTH NOUBOOOPAZOBANMS,

IIhipokoe sHeapelnHe B HOMBOBCACHHC Pa3HOOOPA3NbIX HOBEH-
IEHX MeTOXOB (M3MKM, XMMHHM, MHHEPAaJOrHH, GMOJOFHH H T. ..
€noco6CcTBOBAJIO PAa3BHTHIO B NMOYBOBEAEHHH CPABHHTENbHO-
sHaJduTHuYUecKoro wvevrona. Ilocmennndt 3akaouaercs B
TOM, 4TO CyXJeHHe O TPHPOAe YACTHLIX H OOIMHX MOYBOOGPa30-
baTe/bHLIX MAKPOTPOIECCOB BHIHOCHTCS HA OCHOBAHMW CPaBHEHU4
COCTaBa W CBOMCTB NOYBEHHBIX TOPH3OHTOB ¢ COCTaBOM M CBOM-
CTBAMH MaTepuHcko#l nopoxsl. OMnaxko ¥ 3TOT MCTOAL NMO3BOJAET
CTPOHTL Uik GoJee Toylibie M 06OC!IOBaHHBIE THNOTE3Bl O CYL-
MOCTH  HOWROOOPAZOBATCTLHLIX  MAaKPONPOIECCOoB — OOLIMX M
sactibix. Tlocacmne xe ¢aaraloTest 13 MUKPOMPOILECCOB, K H3Y-
YRIHIO KOTOPHIX CPABHUTCALIO-ANANHTHUCCKUH MCTON HE MPUIN-
&AM, H3 9TOro BHTEKACT 1HCOBXOMIMOCTh  BaXOXKAEHHs TyTed
HBYYENHST MHKPONUPOUCCCOB, 4TO 1 NPHBCAO K paspaboTke < T a-
MHONAaPHOTO MCTOMA HCCACAOBAUNS 1NOYB.

3anaua 3TOr0 MCTONA — NPAMOE HIYUCHHC MUKPONPOLECCOB
8 mpHpoanoit oberanonke, B pesyabrare passnia cTaiMonapHbIX
iiccenoBanuit pazpaGoranbl OCHOBB TCOPHH BOLHOTO, TENJIOBOTO
W COJIeBOTO PEXXHMOB NOUYB ¥ WX (GanaHcoB, YueHHe 06 oGMeHe
30/IbHBIMH BEILECTRAMII W a30TOM B CHCTeMe TOuBa — BhICIIAd
PAcTUTEJBHOCTD, 11aKOI/IeHHe 3HAUHTENIBHOTO MaTepuala 0O cOcTa-
BE€ MOYBEHHHIX PacTBOPOB, NOYBEHHOr0 BO3AYXa, 0 OHOXHMHYECKHX
SIBJICHUAX B NOYBE U T. .
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Hanwuefimas téopus noéupoobpasoBanus BCTpeyaeT 3HAUH-
TeJibHble 3aTpyAHeHHsS. TaxkoBbl, BO-NePBbiX, 60AbLIAS CAOXKHOCTL
CHCTEMBl MHKDPOIIPOLECCOB, JeXalluXx B OCHOBe [OYBOOGpasoBa-
#uf. Bo-BTophIX, cpean 3THX npolleccoB Bedylllee MOJ0AelHe 3a-
HHMAIOT MHKPOOHOXHMHYECKHe siB/eHHA, CBA3aHHble ¢ XKli3nenes-
T@JbHOCTLIO NOUBEHHOH MHKPOMJIOPBHI U MHKPO(dayHbl, ovellb cJaa-
00 Husyueninble. IlosToMy no3nanue Ha3BaHHON CHCTEMbl MHKPO-
npoileccoB, B KOTOPhIX M 3akKJAlovaeTci nouysoofpascBaHue, oKa-
3blBaeTCA B HaCTOsAllee BpeMst OCYUICCTBHMbLIM JAHILb B HRIOCTE-
TOYHON CTENeHH.

3u1aYHTeNbHYIO IOMOLIb B aHaNH3e CJAOMKHON CUCTEMbl MHKPO-
npOLECcCoB, JeXalluX B oclioBe NOYBOOGpasoBanus, MOXeT OKa-
3atbh MCeToJA wmoueakposanud [locaeanut yxe jmaa
NJOJAOTBOPHBIE pe3y/bTaThl B 00J4CTH YCTAHOBJCHUA 3aKOHOMED-
nocrefi o6MeHa B cucTeMe TBepiaas ()asa 1nouBbl —- [OUBEHHDLIA
pacTBop, B 00J1aCTH BJAHSAHHS cOCTaBa OOMEIHBIX KaTHOIOB Ha
CBOMCTBA NMOUYBbl, B 06,1aCTH H3YYEHHUS HEKOTOPLIX MHKPOOHOXHMH-
YeCKHX fBJACHHE (Hanpumep, uutpudukauns a 1. ). Tpegeraa-
JAETCA BECLMa WeNeCcooBpasHbiM JIAJbICAIICe NIHPOKOe Blicidpe-
HHE ITOTO METOJAa AJIS H3YHCHHA  OTACALHLIX  MIKPONPOICCCOoB
PA3JIMYHOH TIPUPOAB], & 3ATeM — HOUTENCHIO  VCAOAMIIGIINNCT
CHCTEM M3 3THX NPOLECCOB.

CaMblM BaXKHBIM HanpasjleHHEM B jaJibHeHWeM pa3BHTHII TCO-
peTHUYECKOTO IOYBOBeACHHS C yyeToM ChHOpMYJHPOBAHHON BbILlE
OCHOBHO# ero 3ajauH, ABJASEeTCHs pPa3BUTHE MHUKPOOHOJIOrHYECKHX
A MHKPOOHOXMMHYECKHX HCClelOBaHHH, TaK KaK HMeHIo ue-
pe3 MHKpPOGHOXMMHMYECKHE TpOIeCChl H ABNEHUs B MOYBOOOPA30-
BaHHe BOBJIeKaeTcsl PAaAHAUMOHHAsl JHCPTHS, NpeoOpa30BaHHAR B
XHVMHYECKylo, KOTOpas SMBJSETCA OCHOBHLIM W Jaxe eAHHCTBCH-
HBIM JBHTaTesleM noysooO6pasosaHusa. ONHOBPEMEHHO  A0.1Kilbl
paclIupATbC H CcTalOHapHbBie HCCIefOBallHfl,  MO3BOJsAIOLLNE
H3y4aTb MHKPOOHOXMMHYECKHe fiBJIeHHA (HApPALYy C $BJIEHHAMH H
HION MPHPOIAbI) HECMNOCPENCTBEHHO B «XKHBBIX» MOYBAX.

Cucrema uesnecoo6pasHo cOUETaeMbiXx METOA0B: CPABHUTEJb-
HO-Teorpadnueckoro, CpaBHHUTEIbHO-aHAAHTHYECKOTO, CTailHOHAP-
'HOTO H MeToAa MOAEJNHPOBAHHA M TO3BOASAET PeUIMTb OCHOBHY:O
3a/1ayy MOYBOBEAEHMS — PaGKPHITh CYLIHOCTh MOYBOOOPA30BAHHS,
T. €. Tene3nca MOYBHL.

IMronopoaue nousbl ecTb OAHO H3 NPOABIGHHHA ee reHesica.
IMosrony yxasauHbili NyTb MCCACAOBaHHS NO3BOJUT OLHOBpEMEil-
HO pa3o6paTbcsl H B NPHPOAC MIOAOPYAHA NOUBLl H YCOBCPILENCT-
BOBATH CTApbie W 11aHTH 1OBble MYTH YNpPaBIcHUSA HM.
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SUMMARa

The soil is a specific natural body formed by both
mineral components and living matter. The soil consists of four
phases: solid, liquid, gaseous and living. The latier includes micro-
organisms, tiny invertebrates and some veriebrate animals living
in the soil. The plant roots are not considered 1o he a part of the
soil living phase.

The soil is an open system, as an exchange of matter and ener-
gy proceeds permanently between the soil and other natural bo-
dies — atmosphere, parent rock and higher plants. The soil
receives solar radiant energy. A part of this cnergy is lost on
the radiation inlo outer space, the other part being transformed
into heat and lost on s0il heating and vaporization of soil mois-
ture (through physical cvaporation and transpiration). In the
course of evapolranspiration a part of the heat transfers into the
suriace energy of the soil solid phase. A part of the solar radiati-
on is adsorbed by higher plants and transformed into chemical
energy of organic compounds synthesized by these plants. In
the course of plant residues decomposition, the living phase of
the soil involves this part of the solar radiation in the process
of soil formation.

Considerable quantities of mineral elements and nitrogen,
adsorbed by plants from the soil, are added to the soil surface
each year through plant residues, their composition being cont-
rolled by selective uptake of nutrients by higher plants.

The solar radiation, supplied to the soil as heat and chemi-
cal energy, gives rise to a number of eldmentary physical, chemi-
cal and biological phenomena. These elementary pnenomena
are responsible for decay of organic compounds added to the
soil with residues of higher plants; for microbial synthesis of
organic substances: for decomposition of these newly formed
substances; for weathering of primary and sccondary minerais;
for synthesis of clays; for translocation of all these substances
within the solum as ionic, colloid, molecular solutions and sus-
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pensions. In this translocation the gravity and a number of for-
ces supplied with energy by the solar radiation (capillary, sorp-
tive, osmotic forces) are operative.

The elementary processes and phenomena proceeding in lhe
soil might be referred to as soilforming microprocesses. They
make up the basis of soil formation. These microprocesses are
cyclic in nature and subjected to periodicity, according to daily,
seasonal and long-period fluctuations in solar radiant energy
supply and to biological rhythm of plant activity. An action of
a series of contrarily directed soil forming microprocesses re-
sults in cyclic character of these processes and in their
tendency to reversibility. The complete reversibility could
not however be attained and at the end of ecach annu-
al cycle in the soil appear some residual changes, which are
usually too small to be detected by direcl observations. The accu-
mulation of these changes for centuries is belicved to be tihe
progressively developing soil-forming orocess, causing distincl
changes in the composition of the solid soil phase. Such a pro-
cess isreferred to as the general soil-forming macroprocess, e. g.
chernozem-formation, formation of brown forest soil etc.

Development of the soil-forming macroprocess in the parent
rock results in the formation of some individual horizons dii-
ferent in composition and properties. These horizons are collece-
tively referred to as the soil profile. From the differences between
horizons one might infer that dilferent scries of microprocesses
are responsible for the formation of various soil horizons. Tiese
series of microprocesses are called partial soil-forming mazc-
roprocesses e. g. accumulation of humus, formation of forest
litter, :podzolization, clay formation, illuviation of humus, clay
particles and sesquioxides, gleization clc.

The main objective of the theorelical soil = science, besides
comprehensive investigations of composition and properties ol
soils, is the study of the essence of soil formation including so-
il origination, development and contemporary life (i. e. the
combination of continuing microprocesses).

Formerly when soil science had at its disposal nat so many
methods of rescarches as nowadays, the study of soil formation
was based mainly on the application of the comparatively-geog-
raphical method. The hypotheses concerning the essence of soil
formation were substantiated mainly by the correlation found
between the composition and properties of soils and factors of
soil formation, the general laws of physics, chemistry and bioio-
gy being taken into account.

Employment of various modern methods of physics, cheuis-
try, mineralogy, biology and other sciences in soil science pro-
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motes the development of comparatively-analytical method. By
this method it is possible to obtain information on the nalure
of partial and general soil-forming macroprocesses from lie
comparison of composition and properties of individual soil
horizons with those of parent rock. This method however allows
only to introduce more correct hypotheses on the essence of gene-
ral and partial macroprocesses, which consist of a number of
microprocesses. As the latter cannotl be studied by the com-
paratively-analytical method, the new-stationary method of soil
researches has been worked out for investigation of micropro-
cesses. The main objective of this method is the direct study of
microprocesses under natural conditions.

The development of stationary investigation made it ‘possible .
to elaborate the theory of moisture-, heat- and salts-regimes -
and balances of these components in soils; to promote the deve-
lopment of the conception of mincral clements exchange bet- .
ween soils and higher plants; to oblain the information on tae -
composition of soil solution, soil air, biochemical phencmicena in
soil etc.

Further development of the theory of soil forination encounter
significant difficulties. At first the systcin of microprocesses,
which forms the basis of soil formation, is very complicatel:
secondly only a few dala ‘is available on controlled by the ac-
tivity of microorganisms microbiochemical phenomena, which
arc of prime importance in the soil formation. That is why the
study of the system of microprocesses which make up the soil
formation appears to be inadequate,

The method of modelling seems to be very useful in the in-
vestigation of the complicative system of microprocesses mak-
ing the basis of soil formation. Application of this method was
found to be very useful in the study of exchange in the system
solid phase  soil solution, in the examination of the influenc~
of the exchangeable cations on soil properties, in the investiga-
tion of some microbiochemical phenomena (e, g. nitrification)
etc. Wide employment of this method in the investigation of
various individual microprocesses and their combination appe-
ars 1o be reasonable.

Taking into consideration the main objeclive of soil science
which has already been ciled, the most important trend in iile
development of theoretical soil science is thought to be the deve-
lopment of investigations in microbiological and microbiochemi-
cal processes, as through these very processes and phenomena
thie solar radiation, transformed into the chemical energy, is
involved into soil formation. At the same {ime the stationary
investigations should be widely used, as they give information
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on biochemical phenomena (as well as other phenomena) diract-
ly in the «living» soil.

Employment of comparatively-geographical, comparativaly-
analytical, stationary and modelling methods adequatlely combi-
ned, makes il possible to solve the main problem of soil scien-
ce — to find out the essence of soil formation, that is the soil
genesis.

As the soil productivily is greatly effected by its genesis, the
system of methods ciled allows to study the nature of the soil
productivity and to work out the measures for its increase,
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