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BBEIE,HI,IE

Hacrosrqee MeroAuqecKoe noco6ue noAroroBJreHo AJr{ rrpoBe.qe-
HH"[ npaKTr{qecKr.rx 3aurrnfi no yre6uonry Kypcy <leorpaSua [o!rB c
ocHoBaMI{ iloqBoBeAeHzfl>. feorpaQfirrecKoe norIBoBeAeHI4e - KoM-
rmexcnrrft orpacrerofi pa3AeJr $nsnvecrofi reorpa$lru. floqneHHufi
noKpoB 3enlnn o6pa:yercx, cyrqecrByer kt pa3r;uuaercs Bo BpeMeHr{
KaK pesyJrETar B3ar{MoAeficrsr4s pa3JrruHbrx qacrefi reorpaQuvecnofi
o6oro.{rcH - arrr,locfiepsq rngpoc$epsl. nuroc$epbr r.r ronrofi (nJreH-
KHD x(HBofo BerrleorBa, cocpeAoroqennofi B ocHoBHoM y seunoft no-
BepxHocrr4. KaxcAas r{s 3Tr{x ey6o6oloueK npercraBJleHa B notrBeH-
HOM nOKpOBe MaTepHaJrbI{O: EOqBeHHSTM BO3AyXOM, nOqeeHHOfr
e.narofi, noqBeHHbrMH MHHepaJrilMH, Brryrpr,riloqseHHofi 6waroit, - w
rro3ToMy Mprp norrB no BeuIecTBer{HoMy cocTaBy 14 oTpyrffypHoMy pa3-
noo6pa-:uio uoAo6es cJrenKy co eceft reocftepsr. fioqea fiBrqerc-fl cpe-

AOTOqH9M MHOflirX ilpOqeCCOB, SHepreTLIqeCKI4x lI MaTepI4iIJIbHbiX nO-
To(oB, Koropbre rrpoHrr3hrBaror reorpa$uuecr<yro o6onouxy; B

Ar{HaMaKe (xilr3H}I) flotlBbt orpoKaerc{ AprHaMr,rKa ncefi reorpaSlrue-
cnofr cpe4lr.

CneAoearerbHo, r.r3yqafl rroLlBbr, Mox(Ho nonyqaTb orBerbl Ha MHo-
rure Bo[pocbr, Kacarourr{ecx 6olee cJrox(Hbrx u o6ruapnux reorpa$n-
qecKr.{x cncreM. He crryuafiHo ocHoBonoJloxnr{K coBpeMeHHofo floq-
BoBeAeHH{ B. B. ,{oryxaeB Ha3Ba.[ nor{By (3epK:uroM laH4urafra>. C

Apyroii cropoHbr, coBeprxeHHo or{eBHAHo, qro noHr,rMaHne cy[IHocrt4
nouroo6pa:oBareJrbHbrx npoqeccoB, oco6ennocrefi crpoeum novn,
3aKoHoMepHocreft prx pacnpeAeJreHrur na serunofi noBepxHocru Bo3-
MO)KHO JIHIIb Ha OCHOBe C[eIIH€rnbHOrO UCCJ]eAOBaHVI{. BCeX KOMflO-

HeHToB reorpaSuuecroft cpe4u, n r<oropofi 3apoxlancr, sBoJtorluo-
Hr-{poBan H cyrqecrByer B Hacroflrqee BpeMt noqeeHHtrfi rroKpoB.

Cma:annoe onpeAeJrf;er Mecro HayKH o rroqBax r4 noqBeHHoM no-
KpoBe B cucreMe o6rqereorpa$avecroro o6pa:oeaHu-n, rroKzebrtsaer ee
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6o.nrmoe 3HaqeHI4e xarc y.re6Hofi Ancqpununrr n $opnaapoBaHl4n KoM-

nneKcHol'o nptlpoAoBeAqecKoro MbIIrIJreHrlt.

flo.rnonegenne - HayKa o flpor{cxox,4et*tlt, cBofigtBax I?l AHHaMHKe
lroqB KaK ecrecrBeHHol4croplrqecrxx o6pa:osanuia H KaK o6rerroe

rpyAa.
B xaqecrse HayKH TeoperuqecKofi, npl*BaHnofi Aaears o6rscHeHu"s

BeeMy nanoroo6pasnlo noqBeHHtrx xsreuuft B IrpnpoAe, norlBoBeAeril4e

.rrBJLf,eTCf, OTpacnblo ecrecrBo3Han]r1lg. vr TecHo cBq3aHo c $nsnrco-uate-
MarI,IqecKHMI{, xr.tMI{qecKHMI4, 6uoloruqecKl{Ml/tr feoJIonzL{ecKI'IMH I{

reorpa$uuecKl{Mll HayKaMI4, olrl4paerct Ha pa:pa6oraHEble nrran $yu-

AaMeHTaJIbHbIe 3aKoHbI H MeroAbI plccJIeAOBaHns. Bl\4ecre c reM, KaK a

ffo6aq Apyras HayKa, [oqBoBeAeHI4e pa3BllBaerc.r Ha ocHoBe Herro-

cpeAcrBeHuoro B3auMo.qeficreut c [paxTr{Kofr, roropax ilpoBepter I{

I,ICIIOJTb3yeT BbIflBJreHHbIe 3aKOHOMepHOCTH H, B CBOIO OqepeAb, CTHMy-

napyer HoBbIe reopeTnqecKlle noHeKIr. B nacrorntree BpeMs csopnau-

poBaJrHcb KpyrIHbIe npIrKJIaIHbIe pa3Aenhl IoEIBOBeAeHI'IJI, OpHe]ITHpO-

BaHHbre na norpe6nocrH ceJlbcKoro u JIecHoI-o xosxficrea, rappur.ulurvt,

cTpor,rTeJrbcTBa, TpaHclropT4 rroHcKoB rloJle3Hbrx plcKona€b{brx, oxpaHEI

oKpyrl€rcrqeft cpe4u: arponoqBoBe5eul4e, rpyHToBeAelrue, JIecHoe, Me-

nHoparHBHoe, SKOJlOfHqecKoe [otIBoBe.4eHI'Ie.

flo,rsoe npeAcraBJIeHHe o cyxtrHocru reHerilqecKoro npoSran.n

noqBbr, cBs3r.I noqB c reorpa$uuecrcofi epe4ofi raror r{eilocpeAcrBeH-

Hue na6ruoAeHl{.f, B uone. Yqe6HbIM IrnaHoM [peAycMorpeHa noJleBas

rrpaKTr{Ka cr)EeHToB no reorpaSru{ nor{n. Ona npoaoguTct no 3aBep-

rrreHHH Teoperl4qecnoft qacru Kypca h c1aqu 3K3aMeHa. B npoqecce

ayAuTopnoro r43yr{eHl4s Aannofi AHcIrunnHHbI cryAeHTbI yqacrBylcr B

[paKTurrecK]TX 3aHgTrIJIX, UCrIOJrb3yS HarJIt,4HbIe MaTepI'IaJrbI: fIOqBeH-

Hbre MoHoJIrtrbI, xopoSouurre o6pasqtt pa3JirrqHblx reHerlMecKlrx ro-

pr,r3oHTOB noqBr,I, pHcyHKI,I [OqBeHHbrx npo$ralefi, Kaprbl, Ta6rI4IIbI,

pe3ynbrarbr na6opatopuhrx I4ccJIeAosaHHft noqe.

Ilenoropsre ocHoBHbIe fioJroxtennfl odrqero [ouBoBeAeuss u

reorpaSnu uo.rn. flpex4e Bcero, cryAeHTy seo6xoAlanao orqerJlaBo

yflcHuTb, B qeM 3aruIrcqaerca croeo6pa.:He IroqBbI KaK yHI{KaJIbHoro

npupoAHoro o6pa.aoeauru, HMsrb IrpeAcraBneuue o QHsuuecKoM fioJro-

)KeHHr.I nOqeeHHOfi O60ro.rxH r 6raoc$epe, e roft ee qasrl,I, FAe conpl'-

Kacarorcs Apyr c ApyI-oM nrrocSepa, aruocSepa u rugpoc$epautre

oco6enHo BbIcoKa HacblqeHHocrb x<ttBbIMH opraHl43MaMu' Baxno Hs-

6era'rr o6:rerqeHsoro MexaHariecKoro npeAcraBneHtiq o [oqBe KaK o



rrpocroM nepexoAHoM c;Ioe Mex,q/ AaHHIIMH cy6craHqraxMl{, xapaxre-

pu3yroureMct ycpeAHeHurrvrul ceoftcrsaMu. floqsa * 3To BEoJrHe cleIII4-

$nuecxue coeAI4HeHIlfl H TlrIrbI rlpoqeccoB, Koropble Bo3HHKaror npu

sgar4rvroAeficrsnlr )KHBoro BelrlecrBa - ((aICrpIBH3LIpoBaHHoft Sopuu lta-

Tepr4rD) (no clonaru B. I,L Bepna4eroro) - H MI,IHepiilrbHbIX KoMrroHeH-

roe. Ilouay HeJIb3.n orHecru nH K xraeoft, HI4 K uepraofi [pl4poAe, 3ro

o6pa:oraHra e duorcocuoe, pa3BuBaroueecs rro cnoeo6pa:nrrna 3aKoHaM.

Cnegyer rny6olo oco3Harb qenocrHocrb I4 BMecre c reM pa3Holrlra-

HoBocrb froHrrrnfl (noqBa)). lloqra {BJrgerct clloxnofi, ornpsrroft Irluo-

roKoMrroHerrruoft cucreuoit, vt B To )Ke BpeMt noAcllcreMoft n 6olee

croxnofi cl4creMe - 6uoreoqeHo3e, pIJrI,I sJleMerrrapHou naugua$re'

Ona ectr pe3yJlbrar .qJIHTenbHoro B3al4MoAeiEcnsnfl, Saxropon rroqBo-

o6paaorauax H oAHoBpeMeHHo cpeAa, n noropoft 3To B3auMoAeficrnae

ocyuIecTBJL{eTC.fi B HacTotlqee BpeMiI, To ecTb IIoqBa - 3To H [pLIpoA-

HOe reJIO, Pr COBOKynHOCTI CHIOMI{HyTHIrX ApIHZll\{UqecKAx .sBrenEE.

Karuu o6pasou tryqule ecero paso6paTboc B cJIoxHoM Bonpoce o

cyrrlHocru uounoo6pa:oBareJlbHoro npoqecca?,{4x roro, qro6rt oxa-

paxrepn3oBarr xaroft 6rt ro wt 6ruo flpoqecc, B ToM tlllcJre noqsoo6-

pinoBareJrbuufi , neo6xo4uMo 3Harb cJreAyloqee:

* ucroqnuxu r,r tfopivry 3Hepfr{s, oSecnequealoqeft reqesue npo-
qecca;

Q ruusr BerqecrB, BoBJreqeHHbIX B npoqecc;

I uexanragun rrpoqecca;
c) pesylrrarbl npoqecca.

OcHoeHHrv{ rlcrolIHHKoM gHeprHH AJIfi noalBoo6pasonauux .gBJlger-

c.rr coJrHequarl paryzlaw4s. OHa uHoroxparHo [peBbl[Iaer sHeprulo ec-

TecrBeHHoro paAI,IoaIffHBHoro pacnaAa 3neMelIToB, TerIJIo rrry6uuHstx

cloer 3eu,q^ u Ep. Sueprux Colnqa pacxoAyerc.x Ha {acnapesue n

TpaHcnr,rpaqnto BJlarI4, Ha BbIBeTpHBaHI4e MI',IHepaJroB, aKKyMyjrrrpyeT-

cfl B opraHl,IqecKoM BelrlecrBe noqBbl Koru'recrso 3HepFI'In, nocryna-

roqefi B norrBy, cprJlbHo pa3r[qaercs Eo rcorpa$uuecxnru uoscas{. B

cBs3n c 3Tr,rM, a raKxe c ypoBHeM yBnaxHeHHocTI'I IIoqB, I{3MeH'IOTC'

3arparbl 3HeprHI4 Ha noqgoo6pa3oBaHl,Ie. Iloerouy tror{Bbl o6nacrefi c

TeTIJIIIM H BJI€DKHbIM KJII.rMaroM, KaK rIpaBHJIo, I,IMeror 6olruryro uoul-

Hocrb lr crrJlsHee npeo6pa:oranbl npoqeccaMu noueoo6pasoBaHl4ll,
r{eM fIOr{B6I, $Opnrupyroquecfl B XonoAHbrX Ia cyXI4X KIIHMaTI{iIeCKI'Ix

ycnoBntx.
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Cy6cranruruoft ocHpeoft no.rnoo6pa:oBanu*, BelrrecrBaMr{, Kc[o-

pEIe RoBneKtuorcfl B AaHHbIft npoqecc, {BJr.rrorc.fl pzI3rII'FIHbIe fopHble

nopoAbl, BoAa, Bo3Igrx, xc{Bble opraHH3MbI. BganuoAeitcrnyt MexAy

co6oft, oHu o6ycnoBJluBaror cneqn$ptqecxxft eerqecrseunrrfi cocraB

noqB.
flporerarorqne B rloqBe npoqeccbl Mo>KHo paccMarpuBarb Ha pas-

JruvHbrx ypoBHtx AeraJIIBaqIru. Cauufi nnglcrafi ypoBeHb - [otIBeH-

Hbre MnKpolpoqeccbl. OHu npegcraBiltlor co6ofi pasnoo6pa:Hsre

6uolornqecKge, xI,IMI{qecKI{e, Susxvecnl'Ie H MexaHl'IqecKlre gBJrerll{.fl,

KOTOpbre noApa3Aen-floTcq Ha TpH rpyfitlbl:

O npoqeccu o6uena BetqecrBoM u sHeprnefi MexAy no'{soft a

ApyrHMH KoMrIoHeHTaMI,{ [pl,tporuoft cpe4u (o6vreu ra3aMu

Mex(Ay noqeofi u atuoc$epofi; a.narofi I{ TeruIoM Mex,4y rroq-

eofi, a'ruoc$epoil ll rpyr{ToBbIMH BoAaMI'I; 3giIbHbIMH sJIeMerITa-

MH MeX(Ay pacTeHlrtMl{ H noqBol4);
c) nporqeccrt npeBpaIIIeHI,IJI BerqecrBa I{ gHepnau, rrponcxoAsulxe B

canroE rroqBe (pa:loxerrae pacrlfreilbHoro ona,4ae oKlIcJIeHHe I'l

BOCCTaHOBneHpIe xuMI{qecKIlD( coeAranenzft, pa3pylrreHHe I{ HOBO-

o6pasonarure MI{HepuuIoB, 3aMep3aH}Ie H orral{BaHl4e alarn);

* npoqeccu [epeABHXeHI#I BeulecrBa H 3HeprI4H B noqBe (nos.ry-

xa, fa3oB, pacrBopoB, TBepAbIX vacruq).

Kou6uunpyrcr MexcAy co6ofi, novseHHue uurcpon|oqss66r

cJraralorc-rr e 6oree cJro)I(HbIe x KoMtIJIeKcHbre qgcmHarc noveoo6pa-

s oB qmenbHbt e JvtaKp Onp O qec Cbt, TaKI{e KaK: ryMyCoHaKO[JIeHIle, 3a-

coJIeHI4e, O)KeJIe3HeHHe, I'IJrJrIOtsI4lUIbHbIe npOqeCCbI, oFJreeHne, oco-

JroHrreBaHHe u r. A. Karc npaeulo, pe3yJrbrar Aeficreu,r oAHoro HJII{

HecKoJrEKr{x qacrHblx xounoo6pasoBar€JlbHblx MaKpo[poueccoB Jro-

KaJrl{3yercr B npeAeJlax xatcofi-ro qacrkl noqBbl. I'I, naroueq, B6IAe-

r.f, rorc{ o6u4ue nove o o 6p az o BamerbHbte t4aKp onpoq ec cbr, rIpoAyK-

ToM AefreJrbHocrl{ Koropblx o6ltqHo tBJltercfl Bct floqBa- K nHNq

orHocrrcr: qepHo3eMHblfi, 6yposeuHrrfi , noAgoloo6pasoearelrsrtfi

H Apyr-He npoqeccbl.
B uoune, BcJreAcrBHe rrporeKans.f, pa3raqHblx npoqeccoB, o6oco6-

Jrsrorcr cnol{ c pa3nHqHbIMH xaMl{qecKl'Irran, $usuuecKxMu rE 6uo;ro-

ruqecKliMlr csofi crsaN{LI - noua eHHbte aopll3oHmbr, coBoK)lflHocrt Ko-

Topbrx Hur3blBaror zeHemuuecKwu npoQme.M no4Bbt. floqseHHrIe

fopra3orrrbl o6ogsaqarotcg cltequanbHblMlt I{HAeKCaMI'I.



flnr cry4errra olleHb ''naxno rBep.{o oco3Harb ea}KHefiuee 6ysaa-
MeHTaJIbHOe IIOJIOX(eHI4e feHeTl'IqecKoro noqBoBeAenl4t o ToM, qTo

rroqBa, ee reHerHqecxr.rft npooranb, npoqeccbt, o ueft fiporeKarourHe,

onpeAeJltloTCfl KJII4MaTIILIeCKLIMI{ yCJIOBI'lflM}I, XapaKrepoM pacTHTeJIb-

HOCTH, AerTenLHocTbIo )KHBOTHbTX, COCTaBOM U CgOftCtSaI4n MaTepI'IH-

croft nopogbr, ycJroBl{l{nan penre {a, a TaKxe npoAoJpKI,{TeJIbHOCTb}O

nouroo6pa: aBaHVA, I,IJII4 Bo3pacroM noqBbl, - r.e' $arropaMl'I noqBo-

o6pa:onanns. Ecln Bce (flotlBoo6pasorar:ellD) B npeAelax Aannofr

MecrHocru oAI4HaKoBbI, ro ra o6pa:yoqlrect 3Aecb noqBbl 6y4yr onu-

naXOnttnrH.'f[p14 It3MeHeH]II{ XOTfl 6SI OAUOTO pI3 HI{X MON(HO OKI4AaTb

past&rtrkrs. pI B lroqBax. Taxrnnl o6pa:ou, paclpocrpaHeHue IIotIB Ha

seMHoft noBepxHocTlr HaxoAltTcfl B COOTBeTCTBUU C $arropaMl{ noq-

eooGpasoean nx. fIpwgToM KDKAbrit us Hrry cBOr{M onpeAeJleHHuu o6-

piBoM o6ycnomnnaer $opullpoBaruI{e rror{8.

Btusune penreoa nposBrsercs B nepepacnpeAeJreHl4l,I IllM Ha 3eM-

nOfi nonepxHocTl4 Terlna, rmru (C pacTBopeHHbIMI{ B Heft neulecroa*ru),

a IIpII pa3BHTHL{ spo3r{r4 - 14 TBepAbx tIoqBeHHbIX naacc. B ropax Soplru
MaKpopeJlbe$a o6ycnoml4Balor BblcorrryIo, HJIH ropnyro, 3onaJlbr{ocrb

rrOrIB, TO eCTb 3aKOI{oMepHyIO cMeHy OAHI,Ix nOr{BeHHbIX pa:uOCteft .Upy-

I.I.{Mn, qTo cBr3aHO C }r3MeHeHHeM n4ApoTepMHqecKax yclorufi IIoqBo-

odpasooanul npr,r H3MeHesra a6coruorsofi esrcoTrr ropHofi MecTHOcTI4.

@opuauu Me3O- H Mr.rKpopeJrbeQa o6yclor.neHbr p€l3Hoo6pa:Hue cove-

ranus, H KoMrrJreKcbI IIorIB. Ilo-qsrl pa3HoBblcoTHbrx cTyneHeft pemeSa

coflpffKeHbl ApyI c ApyroM reoxl{MI,ItIecKHMpI IIOTOKaMH 14 oT]IHIlaI0Tcg

oco6eHrrocrsMg npvBHoca H BhrHoca BerrlecrBa. BcreAcrs14e cKa3aHHo-

ro, noqBbl, HaxoArull{ec.g s oAlrofi 1{ rofi xe KJII'IMarI{qecxoft soue, Ho

[p[ypoqeneble K pa3HbIM 3JIeMeHran pelre$a, I{MeIor cylqecrBeHHo

pa3JIHqHOe, qacTo npo|rpIBOIIOJIOX(HOe HaIIpaB[eHHe noqBooopa3oBa-

nrry. BeqeCre1 yI B$ TA, KOTOpbIe BbIHOCflTCfi *13 nOqB 5OBbIIIISHH6IX

gJreMeHToB pen5e$a, Moryr B onpeAereHgbrx ycJIoBI4Jrx He yAarsrr'cfl 3a

rrpeAeJrbr AaHHoro .nangruasra, a HaKarrJrHBaTbcs B uoqBax nor*rxel{nft.

Polr rclnnraTa B noqBoo6pa:oranr,ru lr reorpa$ptH noqB unoroo6-

pa3Ha. c nquuarrnqecKr4MH ycnoBr,rsMH cBfl3aHa 3HepreTHKa noqeoo6-

pasoBaHu.l, cKopocrb H HarIpaBJIeHHe npeBparqeHIafi oprauuqecKoro

BerrIeCTBa, 1ennoeOfi U nOAnUfi pex114Mbl ITOTIB, HaKoIIJIeHIIe 3anaCOB

4OCrynnofi pacTeHHtM BJrarH, IrpoAonNfl4TeJrbHocTb IIpoMep3aHI4JI

noqBsl r{ HaJIHT{I4e B Hefi BeqHOfi uep:nOr'sl. KluUaruqeCrurft $alrrop
o6ycronrHnaer 6alaHc BeIIrecrB B noqBax (ilpexEqe Bcero BeulecrB
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Mr{HeparrbHbrx, [ocKoJrLry 6a-rraHc BeIrIecrB opranl{qecK}Ix B rloqBax

BcerAa iroroxurelrHufi). ltrpn 3ToM Bo3Aefic:rsxe KlIHMara Ha rlpo-
rleccbr trpHBHoca, HaKonJrelrr4t I,I BbrHoca BeIIIecrB npogBJlferct flo-

pa3HoMy B rroqBax pa3rxrrHbrx Mecronoroxrenrafi e pemeQe.

Xflsrre opralrlr3llbr rarrl(e flBJlnlorcfl BzDKHEIM Qarropou nor{Bo-

o6pa.aoeaHu.n. Pacrrrrer sHocrb rBJUIercfl rIocraBIrlHKoM B noqBy opra-

HI4r{eCKHX BerrlecrB, a raKxe accHMHnHpoeaHHofi npa $cnocurrre:e
3Hepn4rz. OHa cyr{eurBeHHo lnMeHter Mp{KpoKIII4Mar rrorlBbl, npenqr-
crByer noqeeHHoft opo3l4l4 u ge$rxqna. Hacersrcil{ue iloqBy MHKpoop-

raHpr3M6r yqacTByroT B peaKllpil[x npeBpallleHr{fi opraHEqecKlTx I,I MI{He-
paJrbHbrx BerrlecrB. llo.reennrte )KI-IBorHbIe ilepeMeilIuBaror noqBeHrry$

Maccy, cnoco6creyror o6pa:oeaHruo gooreHF{ofi crpyKr}pBl, rBMeJIbqa-

ror pacrr4TenbHbre ocrarKra. Oco6eHHocra nosgeficrnrns 6uororp{qecKo-
ro frarropa Ha nor{Bbr rr3MeHrlorcfl B npocrpaHcrBe B 3aBI{cI4MocrH or

xapaKTepa H BeJrkfrIl/IHbI pacTp{TeJIbHOro onaAa B pa3JII,F{HbIX TI4ilaX

lau4ma$roB, or r4HTeHcFrBHogrH rrurpoSaororuqecxoft Ae.nre:rbHocrll,
KOTopAr Bapbr,rpyeT B cBt3H c fI4ApoTepMHr{ecKaMpI ycJroBI,L[MI{.

Marepuxcxue (n;ru noxnoodpa:yrcu1ne) nopoAbl BJrHxIor Ha noq*

By ABoJIKo. Bo-ueperrx, o[ rx cocraBa 3aBHcLIT xr.rvrnqecrrft I{ MI4Hepa-

ronrqecxraft cocraB noqB H MHonte Apyrue l,tx xuMl4qeoxae u $asmro-
)ilaMr,rqecKrre csoftc'rsa. Bo-rroprx, MarepI4HcKI4e rlopoAbl, o6laAas
piISJII4IHbrM rpaHyJrOMgfpIflIeCKHM COCTaBOM, B.IILIJITOT Ha rpaHyrOMeTpI4-
qecrNfi cocraB n $usr+recxrae cnoficrsa Qopuupyrorqmrcx Ha HLD( noilB"

floueooSpa:yolqne rlopoAbl, B 3aBI/tcpIMocrH or rax ceoficrn, ,- 60-

ra'rile uru, Hao5opor, odegueHHble ocHoBaHr4r{Mtr, )KeJIe3oM IIJII4 zullo-

MHHr{eM, corerrocHble rlxu 6eccoreB6le, [ecqaHble IIJII{ cyrnHHHcrI;Ie

rd r. A. - rro-pa:lHoMy BJrlrflror na noqsoo6pa3oBaHl{e. B pasurx xln-
Marr{lrecKr4x ycJroBHtx noqBbl Ha oAHHaKoBbrx r{opoAax LIHolAa MoryT
nMerb cyulecTBelrHo cxoAlrbre qeprbr, TofAa KaK B oAHoM I,I ToM xe

6uox-navarnqecKoM norrce Ha pa3Hbrx nopoAax 6ynyr o6pa.:oeurnars-
cs cyrqecTBeHHo pa3Jrr,rqHbre IIoqBbI

Kpoue Ha3BaHHbD( rroBceMecrHo,{eicrnyoq n $arropoe no.reoo6pa-
3oBaHI{u vl reorpa$mr nolrB, HMeercs ptg BecbMa MoIrsrbDL Ho JloKarrbHo

leftcrByrousD( $ariopon. K ruau orHoc{Tct: rpynroBble Bo&I, rloBepxHo-
crHbre sol6r nbroeowfaptnaBogl(oB, ByJIKitHHqecKnft $arcrop ra ap.

Bo:pacr troqBbr. C reqenaeu BpeMelrr4 lca:xAufi ns SarcropoB rloq-
eoo6pa:onaHr.{.fi rrperepneBaer HaIrpaBJIeHHbIe I43MeHeHH{, rrpoIoJDttIa-
TeJrlHocrb ra< o6qerc gosAeficrsut BecbMa HeoAHHaKoBa Nffi pasnvq-



Hbrx ror{8. flostouy ilpu iiHarl43e rloqBeHHoro npo$nnr na:rsoft xa-

paKrepllcTarOfi seJlsetcf BO3paCT IIoqBbI, a TaKx(e ) {eT BO3MOKHbTX ee

peJrr4KTOBbIX CAOfiC.In, T. e. ilpISHaKOB, HeO6sfCHIlMbrX COBpeMeHFIbIM

coqeraHueM Sarropor nounoo6pasonatrvt, cBr4AereJlbcrB)'roqrx o

rrpeAlllecrBylouryx @a:ax pa3Bnrl,Is rroqBbl. floqseHErHft npo$nnr nao-

)Ker H3Merurrbcfi B cBfl3vl c cyKIIeccrffIMH pacruTeJlbHocru, georroqneft

pemeSa, BeroBbIMI,I 6uor<lauaruqecKnMlt IIIaKTaMI,{, ltpn cMeHe rI,Ir-

polrlop$Horo pexHMa Cy6aspansnHu u Hao6opor.

,{ocraro.ruo nocMorpsrb Ha [or{BeHHJaIo Kapry, 'rro6u yBluerr,,

cKoJrb cJIOx(Ha u unoroo6pasHa Kapfl.IHa pa3MeureHllfl noqB ua seNIHofr

rloBepxHocrl4. MeNI{}z reu Hayroft AocraroqHo oAHo3Har{Ho BbrsBlrer{bl

ocHoBHbre 3aKoHoMepHocrn reorpa$Ha noqB. Ilpocrpauc:rneHuax gu$-

$epenryrarus rroqBeHHoro rloKpoBa 3eu.nr,I Bo MHofLrx c.lr;r.laJrx ilpo{B-

Ir*ercfr B BnAe BnonHe ylop{AoqeHHblx CHCTeM noqBeHHbrx apeaJloB,

cBr3aHH6Ix c reM HI:H LIHIIM y[op.flAoqeHHo 4efictnytoqurra

$arcropou novnoo6pasoBaHwl I4III4 colleraHfieM [ocJIeAHKx. B saBnol't-

Mocrn or roro, BilnsHl4e KaKoro na $arropos oKa3blBaerc.fl upeoSna4a-

roul,{M, BbIAeJI{ror: Sr.rorurauarofeHHble, JIr{TofeHHbIe, TofIoleHHbIe, aH-

TponoreHHble H Apynre MaKpocTpyKTypbl [oqBeHHoro rloKpoBa.

Tar, n [peAenax Bocro.nro-Enponeficxoft paBHIa]IbI xoporuo Bblpa-

)KeHa Maxpocrpyl(rypa nollBeHHofo rIoKpoB4 o6ycloeneHnas 6proxln-

uaruqecroft 3ouarbHocrblo noqB. OHa uporuxercf, B BIrAe rlocneAoBa-

renurofi cMeHbI c ceBepa Ha ror llrnporlro [pocrnparouuxc{ 3oH c

npeo6la4aHr4eM onpeAeneHHbD( noqe. TaKat Qopua nouneuuoro apea-

ra gurhercfl, cJIeAcrBI,IeM 3oHutllbHocrl4 rxrporepMl{tlecKl{x yclorufr a

KoHTporxpyeMoro r'Iun 6lrolorl{llecKolto $alcropa- I4srueHeuue gnyx

ApyruD( Sarropon 
- pe.nre$a n noveoo6pa3yloilIl'D( nopoA - B npeAeJlax

BosroqHo-Eaponeftcxofi paBHI{HbI He croJlb cylqecrBeHuo. Buec're c

TeM cJreAyer l{Merb B BI,IA/, rilo B Apyrlrx c.rryq€rf,x Qarcropsr reorpa$uu

ilOI{B MO]-JTT CYIqCCTBEHIIO YCNO)KIUITb KAPTI,IHY TIOqBEHHOfO NOKPOBA'

[praBoA{ x o6pa:onanl{o Hey[opsAoqeHHbx MaKpocrpyKryp. Oco6en-

Ho qacro 3To HMeer Mecro B ropnbD( o6nacrgx.

B:axrroqeHlle cJreAyer o6parurr BHItMaHue Ha ro, qro6s cryAeH-

Tbr, yllaBcrByt B npaKTI{qecKEX 3aH-f,THtX IIO TeM I'III{ HHLIM !IaCTHbIM

BorrpocaM, orqerlluBo [peAcraBnfl.nvt ce6e EX Mecro I{ 3naqeHlae B Ha-

)'Ke o uorrBzrx. To.nrlo conpffKeHlras pa6wa HaA Teoperar{ecKl{M Ma-

TepI4aJIOM B COLI9TaHHI{ C ilpaK[4rrecKHMI,I 3HaHI4fiMI{ EO3BOJIHT B [OJI-

nofr uepe ocBoI4Tb npeAMer.
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I. OAKTOPbI I{ 3AKOHOMEPHOCTI4
ITEO|PA(DI,trtECKO|O

PACIIP O C TPAHE IMfl NOI{B

1. 1. OcHoBHbre 3aKoHoMepHoarrr crpoeHrrs
rrolrBerrHoro rroKpoBa paBHr{HHbrx repplrropnft

I{eluo uepBoro 3anarufr sBr.serc.f, 3HaKoMcrBo cryAeHToB co crpo-
eHHeM noqBeHHoro noKpoBa paBHr.ruubrx rcppuropaft, ero 3or{uurbHo-
crblo, cBs3aHnofi c usMeFreHpreM rau4ura$rHo-KJlaMarnqecKlrx ycJro-

sufi, ye ilpr{Mepe Bocro.{Ho-Eeponeficrofi paBHHHrr r4 rrpr4Jrefaorrl}rx
reppuropufi. Ha saHsrNr{ r4crroJr63yercs floqseHHar Kapra Poccura u
conpeAeJrsnbrx rocyAapcrB Macrxrada l:4 000 000 (1995), a rarcKe
rrotrBeHrra.fl Kapra nqacuna6a 1:16 000 000 Hs Arnaca CCCP (1984).

Melrcouacrura6Hue fioq BeHHbre Kaprbr orpzuralor npocrpaHcrBeH-
Hoe pa3Meqeur{e flotrB KpynHbrx peruoHoB. Oult noseorgror nrrgemr
ocHoBHbre reorpaQuuecKue 3aKoHoMepr{ocrn pacilpeAeneHr4x nor{n,
cocTaB H cTpoeHr.Ie IIorIBeHHoro noKpoBa pa3II,Ir{HbIX noqBeHHbx 3oH.
Hdy.rHofi lazoit MeJrnoMacrrrra6noro noqBeHHoro raprorpa$apoBar{}ur
.flBr.f,ercr Ao(yqaeBcKoe reHerr4r-recKoe norrBoBeAeHr4e la pa:pa6o:raH-
Hr,re Ha ero npuHrrr.rnurx ocr{oBbr xaprorpaSr4a noqB. K nacroxqeuy
BpeMeHr,r cJro)KnJracb reorpa$o-reHerprqecKrde N xnacca$uKaqaoHHbre
ocHoBbr noqnenncfi rcagrorpa$un. CoepeueuHbre rroqBeHHbre Kaprrr
oqeHb raH$opnaruBH.sr, oHr.r orpax(aor B noJrHoM o6renle Bce coBpe-
MeHHbre 3HAH]ylL 0 nOrrBaX H nOr{BeHHOM nOKpOBe perHOHOB.

O6r,rqno Ha MeJrKoMacuna6nrx noqBeHHbtx Kaprax fioKul3brBarorc{
THrrEr H [o[rr4rrbr uoqe. KaxArrfi run noun uso6puDxaercr Ha Kaprax
orrpeAeneHHblM IIBeroM. r{ra ocuocubrx 3oHiLrrbubrx rroqB HcnoJlb3y-
rorcr rlBer4 accoquxpyrcrrlnec{ c Hx ocHoBHbrMH ceoficreaN,{H: Ha-
rrpHMep, qepHo3eM6l [oKzBbIBaIoTcff TeMHbrM KopaqHeBbrM rIBeToM,
KaK caMsre ryMycrrbre r{ nrroAopoAHue. floqnrr apr4AHbrx reppuroprafi
TIOKA3bIBAIOTC' CBETIbIMH, XEJITbIMI{ TOHAMU, IITO COOTBETCTBYET VX

o6nrarcy. KpacHue l.r po3oBL,re uBera orAaubr noqBaM ryruHansx o6la-
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creft, o6raAaloquM Kl,Icnofi peaKlllleft noqBeHHoro pacrBopa (Kpac-

sufi orrenoK - sro r{Ber )aHI4BepcaJILHoro [IrAuKaropa r xucloft cpe-

4e). flo.lrau, Koropble He tBJulrorcf 3oHzuIbHbIMH, npLIcBOeHbI orreH-

KX cnHero, 3eJleHoro, $rao;reroBoro rolroB: 6onorsue norIBbI

noKa3blBarorct cI4HLIM u roly6rtu qBeroM, ;UIJIIoBLIIUIIHLIe - 3ene-

HbIM, 3aCOJreHI{bIe - snoaeronuu.
Kponre IIBera, K:rxAaq rror{Ba HMeer csofi uHreKc" 3a ocuoey uH-

AeKca rrpaul{Mae{ctr 3arJraBHafl 6yxna :na3aartvlt' Tr{na noqBbl (uanpu-

uep, fI - [oA3onl{crffi, 9 - .repHo:eu), vuru ABe 6yxru (Cx - coJIoH-
qaK, Cn - coloHeq). lloArunu o6ogHaqarorcs Ha4crpor{HblM

r,rHAeKcoM: flr - ruee-uoAgoJrl,Icrat, {o - qepno3eM o6HxHoeeHurIfi.

llpu ueognopoAHoM noqBeHHoM noKpoBe Ar-x rlorct:a corytcrBylo-

rrll4x noqB tracro Hcl]oJlb3yror BHeMacruTa6nsre s]raKu ' Wv'u u:o6pa-

xtaloTcg roqBbI:B Tex cJryqtuIx, KolAa pa3Mep apeana MaiI II efo HeJIb-

3.n rroKa3arb KoHTypoM. I{cnolrsoBarrl{e sgeuacurra6Hblx 3HaKoB

no3BoJr.r{er yBeJrHtrLITb nn$opuatuBHocrb Kaprbl, pacilp{psrb npeA-

craBJreHHr o xapaKTepe crpoeHl{-tr IIOIIBeHHOTO nOKpOBa.

floqsst ropnblx reppnropufr TarcKe lrso6pa:narorct IIBeroM, Ho c

rocofi rrrrplrxoBKofi (6eloft ulu vepuofi). I'kigexc ropHbrx roqB 3ana-

cbrBaerc-n cJIeAyloIIdtIM o6pa:ou: fn - ropnrre noA3oJll4crue (x nu4er-

cy aHaflorr4t{Hoft roqeu paBHLIH Ao6asnsercfl 3anraBHaJI 6yxna f).

Ha no.rnenHbrx Kaprax AonoxHxTeJrsuo uro6paxaercq rpaxynoMe-

rpuuecxuft cocraB TIoEIB I4JIH uoveoo6pasynqlrx nopor. 3r:a xaparre-

plrcrnKa Aaercr pa3nLItIHbIMIa rpa$NUecKFIMH 3HaKaMH no ocHoEHoMy
qnetonorvry $ony.

t{a conpeueHHblx Kaprax nso6paxtaercfi crpyKrypa noqBeHHoro

r{oKpoBa * onpeAeJleuHufi 'rsn ero crpoeul{s, xoropltft onpeAeJulerc.x

COCTABOM II KOJII'IEIECTBEHHbIM COOTHOIIIEHI.{EM BXOA{TqI4X B HEIO fIOt{B'

a rarcr(e xapamepoM o6pa:yeurx lrMrr [pocrpaHcrBeHHblx rou6asa-
qufi . Crpycrypa rroqBeHHofo noKpoBa orodpaxaercx eseMacru'ra6su-

Mr{ 3HaKaMH, a raK)Ke qBeTHEIMH $urypnruvru cerKaM}I.

JIereH4a noqseuxoft Kaprbl npeAcraBnflercfl B Bllne cnucKa IrotIB

rlu ra6rm{rt. JlerenAa noApa3Aerqerct Ha }IecKoJIbKo pas4elon. Ona

HaqnHaercc cIrI4cKoM noqB paBHHHHbIX Tepparopraft, nplrr{eM B HeM

MoryT 6rrrr cnaqara [peAcraBJIeHbI 3oHzInbHEIe norIBbI, pacnonox(en-

Hbre B [opflAKe c ceBepa Ha Io4 a 3aTeM I4HTpa3OHZr[bHbIe (3aCOJreH-

Hne, 6orotnrre). B cJre.{yail{eM pasAeire floMexraercg cnngoK nor{B

fopHr,rx reppxr:opnft, nepeqHc'IeHHblx B nopfiAKe or BepllrlrH K [oAHo-
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xs,rto. B oTAeJIbHLIX pa3AeJlax npliBo5.xrc,x cBereHpl[ o rpaxyJloMerpl{-
.recKoM cocraBe ilorrB !r noueoo6pasyroqrrx nopoA:rx.

Ha uparrnuecKoM 3a*srprw H3yqaercs 3oHaJlbHocrb noqBeHHoro
noKpoBa (ra6n. 1) ua npauepe reppllTopuu Boctouno-Enponeftcroft
paBHlrHbI, flpnxacnzftcroft HusN{eHHocrtr{, a rar)I(e 3a[aAHbIX pafonon
Ycrropra, Kapaxryruon u npeAropbes Kone'lAara, paccMarpvBalorcx
noqBbr or apKrr{qecrprx ocrpoBoB.qo cyx[x cy6rpounmoe (pr'rc. 1). Ha
sroft odlrrrapnoft paoHunnofi reppu'ropfiI,I 3or{€rn6Hocrb noqBeHHoro
rroKpoBa llposBnseTc.fi BecbMa orqgTJII,IBo, tlTO CB{3aHO C OTHOCETeIb-

uoft o4nopo4uocrbro penre$a u upeodna4aHneM cyDIHHHcrbrx iloq-

noo6parytounx lropoA. Xaparrep pacrpocrpaHellHJl cyHII'IHlrcrbIX

nopo,4 TarcKe HeceT rIepTbI 30HEUIbHOCTH: paCnpOcTpaHeHHbIe B ceBep-

rTOft '{ACTA 
PABHHHbI KPICJIbIE MOPCHFIbIE OTJIO)I€HH' HECKOJIbKI,IX CTA-

ANft one4eneH?rfi cMenslorc-{ K }ory noKpo*Hbltvtfi cyrnuurcanlu (6ec-

rap6onarHuMl{ H nap6ouarnstnau), roropble, B cBolo oqepeAb,

cMeHsrorof xap6oHaruuMu ndccoeuAHbIMI,I cyrnI,IHKaMIl l.l l€ccanapr.

Ha llpurtacnuficxoft HH3MeHHocTu nounoo6pa3yloqzMl nopoAaMl4

fl BirffIoTc.tr MopcKI4e 3aconeHlrble oTlox(eHldq.
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flo.rseHHrre 3oHEr r{ [o.iI3oHbI
JlaH4uraQrulie 3oHbr

I4 TIO,II3OHbI

Koe$Su-
I{I,IEHT

yBJrar(He-

HII'

3oira aprruvecKltx ilotIB ApKT[qecKar 3oHa *

3oua ryu.qpoelrx [oqB Tyu4ponax soua > 2

3osa
rroA3oirr{c:
Tbix IIoqB

6

l-1

ilIee-

[oA3OnracTbrx

IIOqB

Taexnas
30I{a

o
o

F

cenepnofr
railnpr

1,8

no,q3oJrr{crbrx
TI4III4qHbIX TIOqB

cPeAsei
'raErlr

AepHoBo-
noA3oJIr4CTblX

floqB

roxHoi
taitru

1 ,2

SoHa cepbrx JIecHBtx ilor{B
lleco-
CTEIIEA'I

30Ha

o

-

rtrupoKo-
JlI4CTBCH-

H6rX necoB

1,0

3oua
qepHo3eMoB

o
o-

qepHo3eMoB

oIIon3oJIeHHLIX,

B6IUIEJIOTIEHHBIX

i,I TI{[I{qH6IX

JryfoBLrx

crenefr
0,8

qepHo3eMoB

o6rrKuogeHHHx

H IO){(HbIX C:renirag
30Ha

o

F

HacTot-

IIIHX

c'renefi

0,6

3693 xerntaHoBErx [oqB
clxfix
crenefi

0,4

3oxa 6yprrx flycrbrHHo-crenublx
TIOqB

florvnvcrsnnaur 3oHa 4,2

3oua cepo-6yp6lx nycrrluHblx norlB llycrrrnuax soua 0,1

3oua ceposeruon 3ona cyxrx cy6ipo nr4roB 0,3

3ona xpacroseMoB r{ xenro3eMoB
3ona sraxHrrx
cv6roonuxoe

. L

' Tadmual
flo.{eeHHf,re H naHArira$rHbre 3oHbr Bocroquo-EBponeftcKofi

paBHrdHbr H flpHJrefarcqlx reppuropNff

* B apxtuecKof 3oHe xoeS$uuuenr yBnaxH€HLIs He IrMeer raKoro cMbIcJIa,
KaK B Apyrr4x 3oHax, T.K. ocaAKr4 BbrrraAaroT npeHMyIIIecTBeHHo B TBepAoM
BI{Ae I,I He oKa3brBaror cyulecrBeHl{oro BtII,ItHI{f Ha flpoueccbl norlBoo6ptt3o-
BAHHJI.
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B npegerax Bocroqno-Enponeficrofi paBHHHbI rIolIBeHHbIe .3oHbI,

KaK H JraHArrra$rnue, pacnoJrararcrcx cyburuporno. :
3ona apxruqecKprx noqB 3aHlrMagT ocrpoBa Ceeepnoro JleAoslaro-

ro oKear{a. Ycronrnx no.rnoo6pasoBaHux 3Aecb onpeAeJrsrorc.tr oqeHb
cypoBbrM KJrHMaroM, rrpncyrcrBl4eM Ml{oroJretrefr nrep:;rorbl, orlel{b
nnsxofi 6nororuqecrcofi arrrprsHocrblo nor{g.

3oHa ryu.qpoBbrx roirB npocrnpaerot Helul4porcoft nolocofi Ha ce-
Bepe KoHTHHeFrra. lloqnu tloprrrupyrorcfl B ycnoBl{rx MHoroJreruefi
r\{ep3Jrorbr, xonoAHoro cypoBoro KJrr4Mara, rasSrrroqHoro yBJTIDKHeHI{JI
(Kv> 2), cna6oft r,rHTeHcrBHocr:pl 6nonorraqecKux rrpoqeccoB, no4 Ma-
noeomHofi 6elnofi ryHgponofi pacrlrrerruocrblo.

fina ryn4poBbrx noqB xapaKTeplrbl HI{3Koe coAepxanl{e ryMyca,
orJreeHHe, Mep3norHble ilpoqeccbl B uoqneunoM rroKpoBe, KpoMe 30-
HaJrbHbrx ro.rn, 6omruyto poJrb r,rrparor rroqBbr pa:xofi creneHu sa6o-
JIoqeHHocrH, o6pasyrorque KoMrureKcbr rro ML.IKpo- ra naHopenre$y.

Ioxcnee ryHApbr pacrono)Keua o6urapuafl 3oHa rro.q3oJrHcrblx
rrorrB, coorBercrByroqafl naHgura$ruofi sone rafiru. Oua no4pa:gem-
ercr Ha rpr{ rloAsoxbr: Dree-rroA3oJlucrbrx rroqB ceBepnoft 'raftrn,

rroA3oJrucrbrx rxrrpFrHbrx noqB cpeAn eit raitru, AepHoBo-[og3oJll{crbrx
noqB to)Knoil taiznlu. llounoo6pa:oBaHrze 3Aecb nporeKaer B ycJIoBId{x
yMepeHuo xonoAHoro KJIr.rMuITa, vg6rnoqnoro yBJIalIGeHHs
(K, or 1,2 go 1,8), Ha 6e.qnrrx Kr{cJrbrx JreAHr.rKoBbrx HJrrd noKpoBHbrx
ornox(eHr,nrx noA xsofiHrtuvr, a n roxnofi rafire - noA xrofino-rrapo-
KoJ{HcrBeHHbrMr{ JrecaMv. floAsorplcrble rtoqBbl xapaKreplmyrorc.{
npOqeCCaMH KHCJIOTHO|O rAApOnH3a, BbIIqeJIaLII/IBAHus. u JI9CCLIBa)Ka,
cla6cro ryMycoHaKon:reHu.fi, Hucrofi peaxquefi. Ha BceM nporsxeHuu
npo$arx. B no'{seuHoM rroKpoBe gonu 6o.nruryrc ponb r{rpa}or rar-
ponaop$rrsre iloqBbr, oco6enno r cenepuofi n cpegueft rafire.'

3oua ceprx Jrecurrx novn o6pa:yer Heurr4porryrc npeprrBr4cryro
rroJrocy IIpH nepexoAe or AepHoBo-rroA3oJrrncrbrx noqB K qepHo3eMaM.

lloqnrr s4ecr $oprvtryyrorc{ rroA rrr[poKoJrprcrBeHHbrMr{ JrecaMH npr{
K Y o  I '

Ioxnee pacrroJroKeua o6uupnar 3oHa r{epHo3eMoB, Koropa;r pa3-

AeJrrercr Ha ABe noA3oHbr. Cenepnyro rroA3ony o6pa-ayror qepHo3eMbr

o[oA3oJreHHbre, BbrrqeJroqeHHble ]r runplr{Hble, Sopnrupyroquecr B yc-
IOBIISX )aMepeHHO TerIJrOrO KrIHMaTa, neprZOArAr{eCK{t HerrpOMbrBHOrO
BoAHofo pexsMa (Kr: 0,8), 6orarofi JryroBo-crenHofi pacranenrHoc-
Tr4, rJraBHbru o6pasorrl na nap6onarHrrx rdccosuAHbrx cyrrrlrHKtx.



lloqsu xapalcrgpu3ylorc.a aKTHBHrIM npoqeccoM ryMycouaKolxneF{I{fi ,
uefirpauruofi pearqlrefi cpeAbl, HaKorrner{Helr nap6onaroe e cpe4Hefi
LIacrH npoSranx. Kpolte 3oHtulbnbrx noqB B nor{BeHHoM [oKpoBe yqa-

cTByroT JIyroBo-EepHo3eMHEIe IIOqBbI, a TaK]I(e COIOHIIT,I pI COJIOAI{.
r{epuoreuu o6rtrgonenHble n Io}KHbIe $opuupyorcs e co6creeH-

Ho crenr{brx nangura$rax, B ycJIoBI{tx Solee 3acYllriratsbrx 14 KoHTIT-

HeHTaJrbHbrx (Kr: 0,6), qeM rlepHo3eMbl ceBepHofi no4soNsl' Eoraras

crenua;I llacrureJlbuocrb cnoco6creyet aKTHBIioMy rlvycoHaKolrJle-

nurc. B cocraBe noqBennoro noKpoBa Bo3pacraer yqacrxe rroqB 3aco-

neHHoFo pqAa.

Aanee Ha roq B cJ,lrlrx crerlf,x flpnuepnonropcxofi w flput<acnwia-

cKoft Hr,lslueuHoctefi, pacnoJro)KeHa 3oHa KaturaHoBbIX IIoqB. Vcnosl4g

uouxoo6pa.soBaHut xapaKrepn3ylorcs yMepeHHo reILrIbIM 3acyrrIJII4-

B6rM KrrrrMaroM, orpuqareJlbHblM 6a-nancou yBJrDIGeHLrx (K, : 0,4).

Pacranenrnrrfi nonpor pa3pex{eH. B flpurocnuftctcofi HH3MeHHocrI{

norrBbl Sopuupyrurct Ha I{CXOAHO 3acoIeHH6rx nopoAax. KaurtanO-

BbIE rIOqBbI OTIHLIAFOTCff OT qEPHO3EMOB MEHbIIIHM IYMYCOHAKOIUIEHH-

eu, 6onrurutM coAepxaHllerrl xapSoHaroo, cla6oule:roqnofi peaxqlleft,

HepeAKo - coJloHlleBarocrblo. B noqrennoM [oKpoBe bolruryro polr

afpalor coJroHI{bI I{ 3acoJIeHHbIe noqBbl, uacro o6pa:yrcrllr4e KoMrrJIeK-

cbr no uur<popenre$y.
B soHe lroJryry/crblgb 3oH€uIbHbIMH -sBrslorcx Gypste rycrblHno-

cTerrHbre noqBbl. OHu tfOpnaupyloTct B ycJIoBI,Isx KOItTpIHeHTzUIbHofo

3acyrrrJrr,rBofo KJrI.IMara $ 
:0,2), noA enrEFIo pa3pexer{HblM pacru-

TeJTEHIIM noKpoBoM' Eyprte [ycrblHHo-crenHble iloqBbl xapaKrepu3y-

Iorc.rr HH3KHIu ooAepxaHueM ryMyca, xap6onatxocrblo I4 3acoJrenHoc-
'rsro 6o.nrutefi qacrn npo$ltnn. lloqeenH-btft noKpoB orrHriaercq

KoMlUreKoHocmro, 6onlurnM yqacrneM, a qacro ra npeo6lagaHl4eM, 3a-

COJICHHbIX ilOTIB.

B soHe nycrblHb (r Typ4xcrofi nragnnensocrx) ycloeus noqeoo6-

ptBoBaHI4t orJll,Iqarorc.tt erue 6oree srlcoKoff apgAgocrblo KIIHMaTa

(K, : 0,1) p{ HraqTo)KHOfi pomn pacTuTeJrbHocwr. 3onalbHbrg uorrBbl -

eepo-6ypue ry/crblHgble - ManoryMycrtbl I{ 3acoJIeHbI. F{a repparoputl

SOHI1 6OmIXtre apeanbl 3aHI4MUUOT SOJIOHIIaKIT, necqaHble IIycTbIHHbIe

IIOIIBbI H HE3AKPEIJIEHHbIE IIECKPI.

llpegroprx Tsnt-Illans u Koner4ara, a rarcKe reppr{ropurl Bypa-
Aparcxncxoft nagnaennocru, ornoc.trTc-s K cyxrdM cy6rpourercau. 3gecl
rroqBbr $opnrxpyrcrcs ua l€ccax nog s$euepoeofi pacrn'relbHocrblo
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B ycJIOBI{gX OTTTOCI4TeJIbHO HHTeHCHBHOTO BeCeHHe[O yB.rItDKHe]{I4t.
3oiranrsruupr noqBaMH {Bnglorcfi cepogeMbr, xapaKTepa3yrolluec.a He-
KOTOpbTM yBenr.rr{eHHeM co.qep)KaHrrr ryMyca (no cpa&reHr4ro c eepo-
6yprmrn) u rap6onarHoorbro rcero npo$rurx.

Grnocane"nrHo se6omurse reppuTopr{u 3axaerca3rs (carraaa 3anaA-
Ha{ qacrb lpysNia ra rpafiuufi roro-BocroK Asep6aftaxaHa) xaparre-
pll3yrorc.fl B.triDKHbrM cy6rponuvecKl{M KJrHMaroM c ornoc}frersno
paBHoMepHbrM H o6r.rrbHbrM yBna?Kr{enr4eM (Ku > 2), o6yc.rrorneHnuu
BJTHfiHHeM oporpa$lruecxoro Sarropa. B :rlix ycnoeHsx trrHTeHcHB-
HOe Xr{runr{ecKoe BbiBeTpLrBaHr.Ie fopnbix flopoll BeAeT K o6pasonaunro

Qepparnurubrx Kop BhrBerpr{tsaHvrfr., rta Koropbrx noA [ioJroror\,{ Bea{Ho-
3eJreHbrx JrecoB $opnnnpylorcfl Kpacno3eldbr r{ x(eJrro3eMbr.

1.2. llparrnqecrcr4e 3aH{THs

B npoqecce za*txrlaft cry4eHTbr AoJrlKHbr BbrnoJrHrdrb rprsa4auns.
l. Oqeunru ponr $amopoB nor{Boo6pa:onanrus H xapaKrep vx v3-

MeHeHHfl Ha a3yi{aeMoft reppxr:opnn.
2. Cacrasurs Kapry rroqBeHl{brx 3or{ H [oA3otr rraacuna6a

l:10 000 000 a nereHAy H ueft.
3. llona:arr cocraB noqBeHHofo nonpoBa HaxAofi 3oH6r 14 noA3oHbr

B BHAe Qop[.{ynbr.
I4exognsre MarepnaJrBr: llcqBensar rapra Poccun r,r conpeA€Jrb-

Hbrx rocyAapcrB Macrrrra6a l:4 000 000; flo.reeF{}ra{ xapra CCCP
uacm'ra6a i:16 000 000; 'ra6ruar4a <<lloqeeunble r.r naHArrra$nmre so-
Hbr) co cpeAHHL{r,r 3HaireHH-{Mu Hoe$Sr.rqueHra yBn&KHenux (Kr) anx
xax<.qofi 3ou6r H rroA3oHbr; bnarrxosas Kapra reppr4Topr.rs Fyccxoft par-
Hrrubr, flpuxacnaficKofi nprsMeHHocrrr, eauaAuofi qacrr{ Ycrropra, Ka-
paKyrv{oB N Konergara uacrura6a 1:10 000 000.

Bsogxaq deceAa EpenoAaB&TeJrfl oxnarlrnaer ABe reMbr.
c) CoAepxaHue MeJrKoMacrura6nrrx [or{BeI{HbIX rcapr:, cnocoSar
uso6paxenras u ilpr,rHrrnnbr nocrpoeHnr JrerenArr.
q) Ocnoesue 3aKoHoMepHocrr,r crpoeHr4ff rroqBeHHcro [oKpoBa
Bocroqso-Erponeficnofi paBHr4Hbr B cBr3H c pr3MeueuraeM naHA-
ura$rHo-x.nHMaruqecKnx ycnoeufi no.reoo6pasoBaHr,r.{.



1. BuAenenae [oqBeHHbIX 3oH u noA3oH Ha 6ranxosofi rapre na

ocHoBaHHH npeAocraBnenHblx MerKoMacmra6nrx rtor{BeHHbIX Kapr.

CryAeuru [poBoAflT rpaHuubl 3oH H noA3oH, Hcnonb3yt ycJtoBHble

oSosHaqeHra-fl B BHAe KoHTpacrHbIX uBeroB (uanpunaep, rpaHuubl 3oH

KpacHbrM rrBeroM, fpaHHIrbI rIoA3oH - cuuNu).

2. Oqenrca rasMeHeHufl $arropor nounoo6pa:oBaHa.n reppuTopl4ll

I,1g ocnosHux $arcropon no.reoo6pa:oBaHllt Ha rlpaKruqecKoM 3aHt-

THr,r paccMarpxBarorcs pacrnTenbHuft nonpon 14 KIIHMaT. Cry4ernavt

neo6xoAul,ro yoraHoBrrb coorBercrBue noqBeHHbtx H naHAIIraS'rHsx

3oH H yKa3ars ua 6laHxoeofi rcapre Alr xax(qoft noqseHrlofi 3oHbl 14

rroA3oHbr HrBBaHr{e coorBercrByrorqefi efi naHgura$rnofi gonn. B ra-
r{ecrBe oAsofi as o6o6qeHHbrx xapaKTepl4crt4K KJrHMara e ra6r. i

rrpraBeAeHbr ycpeAHeHHlIe 3HaqeHI{t xoetp$raqIEeHTa yBJIzDKHeHIIII.

CryAenrrr orMeqaro:r ua 6raurtoeofi napre 3HaqeHl4.tr Ky am raNAofi

noqgeHuoft 3oHbI It [oA3oHbI I,I oIIeHHBaIor ero pI3MeHeHHe or ryHApbI
go cy6rponuxor.

3. CocraereHr.Ie Kaprbl noqBenHlrx 3oH I{ JrereHAu r nefi. Cryaen-

Tbr AoJrlKHEr ycraHoBl{Tb, KaKat rloqBa s raxAoft :oHe (N nog:one) xn-

r.fiercs gonamnofi. Ilorssyrcr JIeTeHAaMH IroqBeHHbIx Kap! cryAeHTbI

nog6aparcrr rrBgra, o6rqenpnuxrble Art 3THx IroqB, I{ oKpa[I]rBarcT

K:DKAya 3or{y u rroA3ol{y qBeroM soHalruoft noiIBbI.

B npoqecce co3AaHLIf rereHAbl K Kapre cryAeHTbI cocraBJlflror

cnacoK BbrAeJIeHHbIx IOLIBeHHbIX 3OH It nOA3OH, paCrIOJIaIag HX B xo-

pr4rdc ceBepa Ha lor ro cneAyloqefi Qoplre:

f] 3oHa apKruqecKux norlB;
I | 3oHa ryHApoBbIX noqB;

3OHA IIOII3OJIT{CTbIX ilOT{B :

l-- 
__l 

noA3oHa Dree-rIoA3oJII4crbD( norlB;

vT. I.H paCKpaInUBaIor JIefeHAy IIBeTaMI,I 3OHaJIbHbIX nOqB.

4. Onpe4ereHIae $oprr,rynbl cocraBa [oqBeHHoro noKpoBa. B npo-
qecce pa6mbl cryAeHTr'I 3HaKoMqrcf, co crpoeHueM noqBeHHoro rlo*

KpoBa uayuaeuoft TeppI{TopHX, s o6ulrrx qeprax I*yqaror pasuoo6pa-

srle ero crpoeHnfi B pa3HbIX 3oHax. flols:yrcs [oqBeHHbIMIt KapraMI4

pa3uoro uacurra6a u coAep)KaHueu 6lanrtonoft rcaprrt, cryAeHTbI .{e-
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nalor 3aKrIIoqeHHe o cocraBe rroqBeFlHoro noKpoBa raNlofr 3oHbr r{
rroA3oHbl, onpeAen.rrror, KaKr{e iloirBbr, KpoMe soualruoft, B ee rrpeAe-
Jrax Bcrpeqarorc.g. CocraB noqBerrHoro noKpoBa cryAeHTbI orpDK:lror
B Br.rAe $oplrylsr, rAe cHaqana nnrrrercfl HHAeKc goHaJrHoft Eor{Bbt, a
e cxo6Kax - rrHAeKcbr Bcex ilorrB, Bcrpeqamqlrxc.s Ha reppnTopal.{

AanHoft 3oHbr r{Jrr4 noA3oHbr. (Doprr,rpra 3arrr{c6rBaerc-x HefiocpeAcrBer{-
Ho Ha Kapre, B npeAeJrax coorBercrBlrorqefi sourr r,rJrr4 rroA3orru. Hs-
AeKcbr novn 6epyrcfl u3 JrereHAbr, noMer{eHnofi Ha 6raHrcosoft Kapre,
HanprlMep: flr, fI, ,{rc, flna H r. A.

flocre fiparclaqecxrax saHs'rnft peKoMeH4/erca o6cy4arr B rpynne
ponr SaxropoB norrBoo6pa:oeanua H ocHoBFrrre 3aKoHoMepHocrrd reo-
rpa$na rrorrB r{a naHHoft Teppnropr{n.



2. MOPOOJIO|P{IIECKA'I
XAPAKTEPI{CTI4KA ilOI{B

2. 1 . Mop$oreHerprqecrcHfi upo$unr

J[o6oe xccJreAoBaHr{e [oqB Halrur{aercs c paccMorpeHafl rloqBeHHo-
ro npoSranx, Ha6lro4aeuoro o6uquo Era Beprr{KaJrbHbrx creHKzlx B cne-
rrr4aJrbHo BbrKonaHr{brx pa3pe3ax (nryp$*, xrvrax) rnydxnofi 0,5-2,0 u
u 6onee, HrH e o6HalKeH[nx, Kapbepaq KaHaBrx. flpu 6onsurofi srccno-
uupoeaxnofi BeprvKanbnoft rroulnocru Mo)KHo rrpocJreAr.rrb orJIlItIIitl
npoQum noqBbr or HlDKeJrexraJ{eft prrxrofi HJrx rrJrorHoft uarepnucrofi
rropoAbr. llpo$rutl noqBbr cocrorrr rr3 pasJrraqHbrx no uoqxocru (e4ra-
rruqbl I{ AecrrKr{ cu) reneuvecxgx ropI43oHTOB, KaK rrpaBr4lro, c nocre-
[eHHbrMrr nepexoAaMn Mex,q/ HrrMp{. lopnsormrr iloqBeHHoro npo$nnr
TecHo cB.rl3aHbr Apyr c ApyfoM B cBoeM rrpoucxox4eHKvr, a TapKe co
BceM KoMrrJreKcoM Qaxropon nounoo6pasotsaHur.

floqseHHrrft npoQunr npeAcraBJlrer co6oft coBoKynHocm rdsern-
rrecKrp( roppr3olrroB, BbrAe;ueMbrx no BHeuTHHM (uop $o.uorirvecruu)
npr/I3HaKaM. OnpegeneHurru xou6NHarIlItM Salrropor nouaoo6pa:o-
BaHr,rrr orBer{aar r4 onpeAeneHHlre naopQofeHerul{ecxue npoQnlu
rroqB, nogroMy KaxAoMy rH[y [orrB coorBercrByer oco6oe crpoeHr4e
noqBeHHoro npoifunx.

KaNarrft noqeeuHtrfi ropH3oHT r{Meer 6yxeeuuo-qufpoeofi nn-
genc. Hau6onee paclpocrpaHeHa crlcreMa o6ossaqerua{ ropH3oHToB
Jrarr4HcKHMH 6yxnaura A, B, C B coqerar{r4pr c npoirucurruu 6yrnaua,
KaK pyccKrrMn, TaK H raruHcxwMu (nogcrpouHbrMrr H HaAcrpoqHsrua),
KOTOpbre XapaKrepH3yroT AorrorrHHTeJrbHbre rrpH3HaKH ropH3oHToB
(flpmoxcenNe 1).

Ha norepxnocrr{ iloqBbl B ecrecrBeHHblx ycJIoBHflx o6uqno Jre)Kr4T
opfaHofeHHufi ropr.lso:r1 cocrosrqnfi H3 pacrr{TeJrbHbrx ocrarKoB pa3-
rroft crenenu pa3roreHHocrr,r. llog 4peeecuoft pacrurerbr{ocrbio r43
onaAa JrucrbeB, xBoI4, BeroK o6pasyercr rrecHat nodcmuryr<a. I4g.{ercc
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3Toro opranorerrHofo iopu:oHra - A0. TaxuM )r(e HFrAeKcou o6oana-
qaerc.fi orraA TpaBflHxcrr,rx pacreuuft - cmenuoil eoilnot<- Oprauoren-
Hbre foplr3osrrr 6onornbrx IroqB, cocTorrrlr4e ra: cla6opasJrolxr,rBrrrprx-
cln pacrr4Te:rbHbrx ocrarKoB, Hocsr Ha3BaHHe oveca (O). tlog
TpaBfirrlicrbruu Qnroueno3aMu ("rryroesrnrn H crenHbrMr4) c uoqnumu
KopHeBbrMra eacreMaMr{ Bepxurr{ qacrb MuHepaJrbHoro cy6crpara
(3-10 cu) HacbrureHa KopnsMr{, ynrorHeHa r{ cBs3aHa xnall. Sror ro-
pIl:oHT - AepHr4Ha (Alr) - BbrAeJrflercff n npoSune troqB KaK caMocro-
qreruHrrfi.

flog opraHoreHubrMu [opr43oHTaM H trrvr.4epnuuofi 3aner aet eyMy -
coewil fopH3oHT (oprauo-nnunepal*iufi), Noropufi o6osHa.{aerc.s
raHAeKcoM A1. On $opnanpyercs B pe3yJrbrare rtpoqecca ryMycoua-
KorrJreHr{r u xapaxTepu3yercr oxpacxofr sepbrx rouoB pa:uofi HHTeH-
cr.rBHocra, xouroearoft ilnH KoMnoBaro-3epHr4crofi crpyrcypofi .

3nnewaJrauw* ropusonr A.2 npficyrq nper4MyllecrBeHHo JrecHbrM
noA3onzcrblM Iror{BaM, BbrIenflerc.tr B [oqBeI{HoM npo$u.ne eanaofi cser-
rofi onpacnofi, uenpouuofi rr,rur:qarofi r4ltu rr{sroBarofi crpyrrypofr.

Llmpeua"u'Hbre rapv3arrrbr Moryr 6rnr rercrypHbrMr4 (8,), xene-
3r,rcro-ryMycoBbiMrz (tsm..), xap6onarnurvra (Br), coJroHLIoBbrMr4
(BtN9 r{ ApyrHMH. OnH ssrsrorcs pe3ynbraroM npi4BHoca BeurecrB H3
BepxHr{x ropH3oHToB.

Ilnnweuanuuatil mexcmypuutil ropusaxr (B) npucyq noueanr, $op-
Muplrou{prMcr rJraBHbrM o6pasou noA lecnofi pacrr{T€nbHocmo. On
xapaKrepu3ysrcq reMHo-6ypoft a.riu 6ypofi orpacxofi, 6olsruoft nlor-
HoiT6ro, 6oree rx;KeJIbrM fpar{yJloMerplaqecKr{M cocraBoM, xopoilo
BbrpilKelrHofi opexonaroit ur;'u opexoBaro-nprtMarr,rqecrofi crpyrry-
pofi, uaruur{eM TeMHbrx opraHo-MlrnepanbHblx ilJIeHoK Fro rpaHgM
crpyr{rypHbrx orAe;rsnocreft .

I'InaneueJraaatil crcenesucmo-zylvtycoeait ropu:oHr (B6p") qaqe
Bcrper{aercf, B rrecqaHbrx noqBax; BLrAerr.rrscr 6ypo-ropuuHeBbrM rrBe.
TOM H HepeAKO - CTIeMeHTHpOBaHHOCTbTO"

I'Itntoeuanouwil conouqoett{t ropusour (BrNa). Os rax:lce oxparxeH
B TeMHbre roHa a BbrAenrrercs cneqn$uuecnofi cro.n6qaroft crpyKry-
pofi, or{eul bolrruofi rrJlorrlocrblo cJIo)KeHI,Ig. Pa:nur: B HeKoropblx
rroqB€tx 3acylrJJruBbrx o6racreft .

I,Innro e uattuu ait xap 6 o ru amu uil foprd3oHT (8.). OcHonuoft nlop$o-
rorra.{ecKr.rfi npH3HaK, xapaKTepa3yroulufi ero, - oSan*roe cKorrlreHr.re
pa3HErx $opu rap6oHarHbrx noeoo6pasoeanuft.
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flo4 ropnsonrou B pacholoxeHa HeH3MerreHHar flpoqeccaMn noq-
noo6parosanut noveoo1pasyw4at, wrkr MxrepprHcKa:r, [opoAa (ropu-
sorr C). Ecmz mome rpaHprrrbr rroqBeHuoro npo$lnrr Jre)KHT rropoAa, or-
nuqarorqzuc.fl or noqnoo6pa:yrou1eft rro Jrr,rroJronrrecKraM ceoftcrnann,
oHa Hocr4T H€BBaHr.re nodcmwwntqeilu HHAeKcupyercx 6ynnoft D.

Ilouurrlo ocHoBHhrx feHeTprqecKHx ropH3oHToe n npo$me IIoqB
qacro BbrAeJlfiIorc.f, nepexoAnble foprl3oHTbr, coBMelr{arcnlrae csoftcrea
BbrIIIe- 14 HTDK9JIe)KarrIHX rOpr43OHTOB lr, COOTBeTCTBeHTTO, I,IHAeKCr,rpy-
eurre gnofiHbrMu r{HAeKcaura. HanpuMep, roprr3our:rr A1B"u, AIA2,
BC"u Ia r. g.

flpn onucaur{r,r [oqBeHHoro npo$unr xeo6xo.4rauo Srarcnpoears
oco6essocra nepexoAa oAHofo reHerr4qecKoro ropu3oHTa e gpyrofi u

$oprran rpaHHrI MexA/ HlrMH. flprz 4ocraroqso dolunofi nlor4uocru
nepexognofi 3oHbr (6onee 5 cu) H 3arpyAHeHr,ru B orrpeAeJrenr4r4 noJro-
)KeHr{rr rpaHarlbr xaparcep [epexoAa Ha3brBaerc.[ nocmeneHHbta. .flc-
uatil, uxu omuermuBbteT, nepexog JIerKo onpeAerf,erc.fl rro KoHTpacry
Merl<.q/ ropu3oHTaMn r{ crrHocr4TeJrbHo yslcofi nepexo4uofi rroJloce
(mnpuHoft l-5 crra). B crryvae pe3Kax KoHTpacroB ceoficrs coceAHr,rx
ropH3oHToB rrepexoA Ha3brBalor pe3KJ4M, cB-rr3brBa-s ero o6r,t.{Ho He c
[oqBeHH6rMr{, a c ce.{HMeHTarIHoHHbrMr4 npoqeccaura. Kpoue nepexo-

Aa Me)K,{y ropr,r3orrTaMa, ofrHcbrBaeTcr r{ xapaKTep rpaHHrI Mex.$/ Hr.r-
Mr4, IIpA 3TOM I4CrrOJrb3)[OTC_rI CJIeAyrOIIII1te TepMHHbr: poqHctfl, BO]|HUC-
mafl , .nsbtK06amat (rpauuqu).

2.2. Mop$orornuecKr.re [pu3HaKrr rroqB

flpra onncaHl{r4 reHerrlqecKlrx ropH3oHToB noqB Bbr.qeJlslorcf cre-
Aylouue uopQo:roraqecKue rrpH3HaKH: oKpacKa r{ rIBe! crpyrffypa,
rpauyJloMerpuuecnufi cocraB, cJroxreHne, noroo6paso Ba:aHA H BKJITo-
qerllzn, a rarcKe oco6ensoc'rpr nopnenoft cprcreMrl pactenufi v :eaJwl-
qHe xoAoB )KHBOTHbTX r{ I1tX 3KCKpeMeHTOB.

Onpacra rr qBer rroqBbr rBJlxlorct galr6olee BbrpiBI4TerbHbIMI{
uop$ororrzqecKr{Mu npH3HaKaMr{, no KoropbrM BbrAer.flrorcs reHern-
qecKue fopr{3oHTbr n npoSrure H,ycraHaBJrr{Barorcr ax rpanuqn. Onu
cJryrKar BZDKHITM uop$onoruqecKuM npasnaKoM, xapaKrepu3yroulaM
THn [orrBoo6pa:onannx H cocraB no.reoo6pasyroqnx nopo.q. flonsrus
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rlBer H oKpacKa B noqBoBeAelnr4upa3lrvqalorc.s. TepuuH oKpacKagMe-
er 6oree o6nlee 3HaqeHlre H orpuKaer crereHB HeoAxopo4nocrr,r
(urrrrucrocru) ueerorrrx xapaKTepucraK Fopt43otna. $eern - Konopn-
cTl{qecKoe noH.rITHe, oTHocHTcs HeIIocpeAcTBeHHo K ToI{y, ero pIHTeH-
cuBHocrr,r H orreHKaM. Mnorue noqBbr rroJr5rrll.rnrir Ha3BaHue uo npeo6-
naAaro[IeMy rIBeTy: qepHo3eMbr, KpacHo3eMbr, cepo3eMEr r{ T. A.

Oxpacxa orAenbr{oro noqBeHnoro roprr3oHTa Mo)Ker 6srru o4no-
pogHoft rr HeoAuopoAuoia: oduopoduan- Becb ropu3onr o4uoo6pa:uo
oKparrleH s raxofi-rr,r6o qsea qacro npoucxo.{r.{T ocBerneHne ero K
nuxneft rpanr4r{e; neoduopadwan - topkr3onT oKparrreH B pinJrr{qHbre
rlBera, npr4 sroM reoMerprnf, yrracrKoB pa3Horo qBera noxer 6rnr
cloxnofi (nxrua, rloJlocbr, MpaMopoBr.rAnocrn). Onpacrca no.{seHHoft
Maccbr Hr4KorAa ne 6Heaer MoHoroHnoft, a conpoeox4aercfl AorroJIHH-
TenrHbrMH ToHaMI,r, rrpula]orr1r4Ma efi ror wnuulaoit orreHoK, Hanpu-
mep, 6ypoearo-ceprrfi, KpacHoBaro-6ypsrfi .

I{ner nourrr cyqecrBeHHuu o6pasou cB.rr3aH c ee cocraBou. Tax,
uepuufi rlBer H ero orreHKr{ (ceporaro-.repHnfi, 6yponaro-uepnrrfi)
qarrle Bcero npricyrrlu BepxHHM roplr3oHTaM noqB H o6ycnoereHrr
npucyrcrBr.reM B Hr{x fyMyca. Eem,rfi rlBer B noqBax cBs3an c nprrcyr-
crBr4eM xap6onaror, BoAopacrBopuMbrx co.neft, a raKx€ cBerJrooKpa-
rrreHHblx nepBl{rrHbrx MHHeprrJroB r{ KaoJruHnra. Kpacunft rlBer - pe-
3yJIbTaT HaKOrrJreHLIq B frOqBaX Cra6O- I{JrH HerHApaTr.{pOBaHHbrX

oKcH.qoB )KeJre3a, nper,rMyrrlecrBeHHo n Sopue reMarr{Ta. fn4parnpo-
BaHHsre oKcHAbr )KeJre3a (rerur H rnAporeMarrr) npuaalor noqBaM
pa3nuqHbre orreHKH )Kenroro n 6yporo r{BeroB. CraHae (cusrre) u ee-
JIeHbIe IIBeTa B IIOqBax BCerAa CB5I3aHbI C I{X nepeyBJI:DKHeHHeM IiI, CO-
orBercrBeHHo, rrpr{cyrcrBaeM cnequ$avecrcax MHHeptLJroB, co.qepx€-
rrlax 3aKucHsre $opuu )r(elre3a (rannaHrar H Ap.).

C. A. 3axaponrru 6rir npeAnoxeH TpeyrcJrbur4K rrBeroB (pwc.2), n
BepruraHax Koroporo pacnoJro)KeHu 6erufi, uepHuft u rpacnsrfi rlBera.
Pagruqnrre r{Bera noqBbl BbrBoArrcr r43 gToto rpeyroJrbHaKa BecbMa
rrpocTo vt flBrrfltgTcl. npor€BoAHbIMH Tpex ocHoBHbrx.

B nounone4eHnx IxllpoKo r4cnonb3yercr craHAaprH&x rrrxiuro flor{:
BeHHbrx rrBeroB Munsell Soil Colour Charts, paspa6oran*tax u ony6-
rrHKoBaHHar e CIIIA. B ra6luqax Mancerra (puc. 3) ra:x4uft qner

xapaKTepn3yercr rpeM.fl rroKa3areJrrMH: ToHoM (orrenrou), r4HTeH-
crrBHocrlro (crenenrro ocBerJreHHoctN), uacuuleHHocrbro roua (uuc-
rorofi cneKTpaJrbHoro qnera), - H Mox(er 6urr o6o:naveu 6yxeeuuo-
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Puc.2. Tpeyeaib*uK C.A.3oxapoea dnn onpedereHa$ Ha36avufr q6ema

no46bt

qusponuua prr{AeKcaMr4, yAo6urrnrn NrA sanurc:a, a ranime AJr.rr co3Aa-
uu.s 6anna AaHHbrx A;r-{ KoMnblorepnofi o6pa6orxra nn$opMaIIIaH.
Cran4aprHue rrrK€urbr floMofalor yuuQuraqrur naseaHprfi qtseroB I,{
cnoco6c'rryror r,rx o6rernannofi oqeurce.

Ctpyrrypa noqBbr f, BJr{ercs BDKHrIM naopSoren$uqecKl4M npl4-
3HaKoM,. OHa oxa:Heaer BJrr4rrHHe Ha a3paqruo noqBbl I{ ee BoAonpoHu-

Puc. 3. llpuuqun onpeleneuun tfsewa
no utKafie Maucenna

24

rlaeMocTb, olpeAerser yc-

rofiqnsocrr iloqBbr nporr{B
3po3r4r{. Ha o6pa-soBaHne
no.{senHofr crpyrcrypbr oKa-
3bIBaroT BrxsHr.{e KopHeBa.,r
cacreMa rpaBflHr{croit pac-

TI{TelrbHo cTpI, Ae{TeJIbHO CTb
noqeeHHoft $aynu, a ranxe
pa3rr4qHbre $u:uuecrcne
ilpOqeCOr,I: yBJIiDKHeHHe I4
Bbrcblxa.Hue, 3aMep3aHHe LI
orraHBaHue, InarpeBa[{He a
oxJror.qeHue. LnaeHrI14Ii
KTE-SruUMH BEilICCTBAMI{
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norrB ilpu xx ocrpyrcrypr4BaHHr{ (ruanHuua crpyKTopaMN) xelxro:rc.*:
ryMyc, tjrHr{HcToe BerrlecTBo, fHApOKCr,rAbI }KeJre3a H €uItoN{HHHr.

Klaccu$Nrcaqut crpyKrypHbrx or4etrHoc.reft ro Sopue,
pa3Mepy H xaparcrepy roBepxHocru 6una paspa6oraHa C. A. 3axa_
poBbrM (1927). On ru4e"rrxJr rurrbr, poAbr r{ Er.rAbr crpyKTyp ro
Kpr.rrepr{.rrM, npr{BeAeHHbrnr r ra6l. 2. Tunat cmpyKrnyp Aaubr rro
BHEIIIHEMY CXOACTBY CTPYKTYPHI'IX OTAENbHOCIEfi NOqrrr C COOTBET-
crByrorrdHMa rcoMerpHqecKuMr4 $urypanau (ny6ou, npnsuoft , rrJrHT_
r<ofi). Bsl4eJreHue podos ocHoBaHo Ha creneHn BbrpaKeHHocra
rpaHeft N pe6ep arpefaroB, a rarcrce lrx pa3Mepr{oc.tu. Budat xapaK_
Tepr.cyroT ToJrbKO pa3MepHocTr,r arperaToB, BbrAeJreHHbrx Ha ypoBHe
poga (puc. 4).

K-nacca$raxar{r,rfi crpyr(rypHbrx srreMe"tou rot""f*"uu'

Tanrr Fo4rr BraAsr

KySonu4uax

fnH6acras Kpymromrr6neran
Melxornu6trcras.

Konrxosarat

KpynuoronaKoBaraq
KoMxoearas
Memrorcontxo Burafr'"
Ilrr.irep aro- xo MKoB araff

Opexorara-r
Kpynuoopexotsarat
Opexoaarax
Merxoonexoraras

3epnacrar
Kpyrmosepuucrax
3epHncrax
Memco:epnucran

llpasuonu4Hal

Cror6qaras KpynHocrol6'raran
Merrocrol6qa'rax

flpasuarauecrtax
KpynuonprcMarnlrecKat
Ilplrsuaraueclcax
MerxonpNsMarutrecKa{

IIrErosr'trHa-s llnilr'raran
flnanqarag
flnacrunqaral
Ilucrosuran
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Puc. 4. IToveeuuare cmpyKmypbt

B 6oluuuucrBe cfl]rqaeB flot{Bbl H nx orAeJIbHbIe topH3oHTbI HMe-

roT cMerrraHiryro cTpyKTypy, HanpI'IMep, 3epHLIcTo-KpynHoKoMKoBa-

Tyro, r{To o3Hallaer rlpracyrcrBl,Ie arperaroB pa":noft Qopuu v BelwItrr4-

usr. flpu orrr4caHr{r{ Ha [ocreAHee Ntecro craBl4Tct npeo6lagarorquft s

KOJII.iqeCTBeHHOM OTHOIIeH]IH BI,IA arperaroB.

Pasraqnuu reHerEqecKHM ropugotrraM rroqB npI{cyIrIH olrpe[e:

JreHHbre crpyKTypbl Tar, uanpuMep, Ant ryMycoBbrx ropI43oHToB,

rrpoHn3aHHbrx ToHKHMH KopHtMI4 TpaBtHlacroft pacrrmelbHocrn, xa-

paKrepHa 3epHHcTaf HJIH KoMKOBaTO-3epHrrcTafl CTpyl(rypa, AJLI 3JrIo-

BHaJIbHbIX TOpH3OHTOB - [nHTOBHAHafl (nIUTrIaTafl, qellryl,Iq{t45! Jlu-

croearaa), Anfl rlJrJrloBIaaJIbHbIX - rrlrr6racras I4JIrr npll3MarrlqecKa.s
(n corouqonbrX rroeBoX cron6.laraa).
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Ipany.nonrerpnuecitnfi cocraB florrB. Or sero 3aBuc;rr BoAoEpo-
HnlraeMocrb rroqBbr, ee cnoco6nocrb yAep)KuBarb BJrary, rrJtorHocrb,
npoHHKHoBeHLre B Hee ropneft pacrennft 14 T. A. fpanylonaerpmecKnM
cocTaBoM noqBbr Ha3brBaeTcr cooTHorrreHr{e qacTHrd pil3Horo pa3Mepa.
lpynnr,r lracrr.rq, Ar.raMerp Koropblx Jre)KLrr B crporo onpegeJreHHbrx
npeAerax, rra3brBarorc.fl rpauyJroMerpHrrecKnMu $parquxruu. BrrAelx-
rotcx $paxqulr rrecKa, rrbrJrr.r H rura. flpu olpeAeJreHHH rpanynoMerpu-
qecKoro cocTaBa noirB B HacTo.rrrqee BpeMf rrrHpoKo Hcnonb3yeTc.fl
rutaccusraraqus H. A. KaqraHcxoro (ra6n. 3).

B ocHosy pa3AeJreHnr rpanynoMerpmecKr{x Spaxqnft noJroxeHbr
pa3rwrrlvrl, ilraBnr,rM o6pasovr, n noguo-$u3uqecKr,rx ceoftcrsax qac-
ruq. Tax, KaMeHucras qacrb iloqBbr c roqxlr 3peHnr no4uo-$usuvec-
xlrx cgoficrB HHeprHa: oHa He cnoco6na yAepxr4Barb Bnary. flecox.
( 1, 0*0, 05 rrlpr) o6ralaer cla6ofi BoAoyAepxr4saroqefi cnoco6irocrtro,
IIuns (0,05-0,001 uu) o"renr xopouo yAeplrHBaer BoAy H o6na4aer
xoporuefi BoAonoAbeMxofi cuoco6nocrbro. HJr (< 0,001 rvlll) prMeer

' Ta6naqa 3
KraccufirHaql{ff fpaHyJroMerparrecKnx $paxqnfi

Ha:eaHr.re rpauyJroMerplr.recKr/D( Spaxqr4il [uauerp qacruu, MM

Crerer
Kaunn

['paeuft

> 3

3-1

:()
o

o

Onurqecrufi
IlecoK

flecox

rpyuunrft

cpeguufi

ruenxuft

lJ)  5

0,54,25

0,25-0,05

Oraspr.{ecrar
ruII,IHA

IIlrnr

KpyrHat

cpeAHrr{

MEJIKA.{

0,05-0,01

0,01-{,005

0,005-0,001

UJr

Konnougrr

<0,001

<0,0001

27



lnoxyro BoAorrpoHI4IIaeMOCTb H MeHblrlyrc, qeM y [6IJIeBATbIX qaCTI{Id,

BOAOrrOAbeMlryrc clloco6Ho cT6.
Ha ocHoeaHr4r,r onpeAereHu.rr coAept{€Hu.x orAerbHblx rpanyroMe-

TpurrecKux $panquft iloqBe Aaerc.{ Ha3BaHHe rlo fparryJloMerprqecKo-

My cocraBy, rdcnortb3yfl xraccu$axaquro H. A. Kaqnncrcoro (ra6l. 4).

flpnHqnn nocrpoeul4t s'rofi KraccnSnxaqnu cne.ryzrorqr.rfi. 3a ocnoey

B3flTo coAeplr(aHne B norlBe $nsu.recroft TJIHHII (cyltrua LIacTHII pa3Me-

poM MeHbrrre 0,01 ntru). K ocHoBHoMy onpeAeJleHnrc go6aalror npu-

JrrrrareJrbHoe, orpax(arcu1ee npeo6ra1anue rofi ura uHofi Spalrqun,
Harrpr4Mep, KpyrrHolrslneearsrfi cpeguufi cyrJIIaHoK.

Tadmqa 4
K-naccn$nraqllr rloqB no fpaHynoMerpl,IqecKoMy cocraBy

(no H. A. Kaquncrouy, 1965)

Kparxoe Ha3BaH[e [orIBbI rlo

rpar{yJroMeTp}FrecKoMy cocTaBy
Cogepxanrle $usxvecrofi ruII4I{bI

(< 0,01 rrau),7o

Ilecox prrxnrrfi
Ilecor csssrnrfi
Cynecr
Cyrnnnor rerxraft
CyrnraHor cpe4nufi
Cyruunox rsxermft
fnuua JIerKat
furana cpeAHflfi
Inuia rnKeJr€ur

n_{
5-r0
l0-20
2A1A
3H0
40-50
5H5
65-80
> 8 0

B nole o[peAeneHue fpauyJroMerpurr€cKoro cocraBa noqB rIpoLI3-

BOAHTCT rro CTeneHH nnacTI4rIHOCTI{ Ha OnIyrIb:

+ necuaHbte - He cBs3aHbI, cbl[yque;
* cynecuaubre - B cyxoM cocro{Huu cbIITytII{e, 6eccrpyxrypHbie,

BO BJr€DKHOM COCTOSHIIH JIefKO CKaTbIBaIOTC.[ B ruap, HO ((ll]Hypa))

ne o6pa.:yrcrr;
* -cvznuuucmbte - Bo BJIax(HoM cocro.gHrll{ MacrpIrIHbI H JIerKo
p#rcaruearurct B (trlnyp); qeM ToHbille (ffHyp)), reu 6olee rnt(e-
mrfi cocras I{Meror nor{Bbl;
* ztuaucmbre - Bo BJIIDKH0M cocro.rHpll{ pacKarrlBarorct B AnHH-
nslfi rogxnfi mHyp, JrerKo cBoparlNeaenrnrfi B KoJrbr{o 5e: rpeuluH.
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Croxrenne rroqBbr --BHerrrnee BbrpuDKeHHe rropo3nocrtr ri rrJrorHo-
crn notrBbl; cJIo)KeHI4e noqBbl oKa3blBaer 6olrruoe BJIrr{HHe Ha ee Bo-
AorrpoHrrqaeMocrb w aa wry6uny rrpoHHKHoBeHHrr B uorrBy ropuefi
pacreuufi . Fa:nllqaror cJreIryrcIrIHe Kareropr4r,r ruomHocmu cloJrceHufl:

pbrxaoe - Jronara rlerKo BXoAt4T B noqBy na nonnufi (rrrrblKD, Eep-
THK'UIbHAS CTCHKA JIEIKO OCbINAETC,fl ;
ynnomHeHHoe - rofrura JIefKO BXo.4r4T B noqBy Ha (froJr-IrlTbrKa)),
HO)K JrerKO BXOAIiT B CTeHKy pa3pe3a, a Macca fioqBbt paccbrnaeTcfl
Ha cTpyKTypHbre oTAeJrbHO cTH;
nlomHoe - Konaercx lonaroft c rpyAoM, B cyxoM cocro;lHau MoHo-
JrHTHa, HO)K C yCHnHeM BXOAHT B CTeHKy pa3p*a;
oqeHb womHoe (cnumae) - [orrrr4 He floAAaerc.rr KonKe Jroflaroft,
rpebyercr [pr.rMeHeHrze JroMa, KerpKH; B cyxoM cocroflHrru rrolrBa
MouonarHa{, KpynHorJrrr6ttclax, Ho)K He BXoAr,rr B creHKy pa3pe3a.

Xaparcrep noposHocmu B 3HasxTeJrbHofi vepe 3aBHcHT or cTpyK-
TypHofo cocTosHl,Ifl IIoqBbl, ee fpal{yJloMeTpHqecKoro cocTaBa r{ rrJroT-
Hocrr.i H T. A. flo xaparrepy ropo3Ho cr,z- pasnuqator cno)KeHue:

moHKonopucmoe - noqBa rrpoHr.€aHa nopaMra se 6olee 1 MNl s no-
rrepeqHHKe;
nopucmae - nolepeqHun rrop cocraBr.ser 1-3 rvru;
zy6vamoe * npeo6nagaror nop6r 3-5 rr,rnr;
aosdpeeamoe - [or{Ba coAepxfl{r rroJrocrn 5-10 rrau;
nveucmoe - npeo6na4aar rronocrr.r cBbrr[e 10 uu.

flopo:Hocm Moxer Br,rpa:rarbcs r4 B Hiuruqsu Tpeqr.rH. flo erouy
nprcHar(y pa3nr,rqaroT noqBbr 14 fopt43oHT6r:

moHKompa4uHoaamde - [l4pltHarpeIqHH < 3 nru;
Tpet4uHoaamarc - 3-10 rvtvt;
KpynHotnper4uHoaambte - >10 uu.

B npe4elax noqBeHHoro npo$rux il,rorHocrb H rropo3Hocrb rro.rr-
Bbr MoryT cr{Jrbno a3MeHrrbc.r{. lyuycoeo-axKyMyJr{Tr4BHbrM ropr{3oH-
TaM qarrr,e Bcero nplacyqe pLlxJroe cno)Kellr{e u 6omrua.{ Me)K- r{ BHy-
TpuarperarH:ur fiopo3r{ocrr. CnoxeHue HJrJrroBHzuIbHbrx Fopa3oltroB,
KaK npaBr4no, 6olee rrJrorHoe, TpeqlrxoBaroe.

Ilonoo6paroBaH[flMrr HasbrBarorcr o6oeo6lensbre u xopoilo
o$opnaneuHbre cKorureHzrr B noqBe p€BnuqHbrx MHHepanEHbrx r.r opfa-
Ho-Mt{HeplrnbHblx BeqecrB, orJluqalo[trHect crr ocHoBnofr noqneHuofi
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Maccbr cllo)KeHHeM H COCTaBOM H BO3HHKaIOIIIHe B pe3yJlbTaTe [oIIBo-

o6pasonarelbHbrx npoqecsoB. Kaxuoe uonoo6pasoBaHl4e $oprnrupy-
eTc'BonpeAejIeHHbIXycJIoBH,'{XHno3ToMy{BJIseTc'I{HAgKaTopoM

noqBeHHbrx RpoqeccoB, Koropble ru'l6o npoleKa;ru paHee' rua6o npore-

KaroT B HaCTOflUIee BpeMfl.

floqnenHrre noaoo6pa:o&aHnL orreHb pasuoo6pa:Hbl H pa3JIHqaIoT-

Cr nO $opue, IIBeTy, XI4Mur{eCKOMy H MI4HepalOrI4r{ecKOMy COCraAy. B

pacflpeAenennn Hoeoo6pasoeanufi cyuecTByeT orrpeAeJIeHHaJI rcOrpa-

6"ta"n* 3oHturbHocrb. Tax, n noqBax' $oprrnupyrorqmxc'fi B o6lacrrx

c TMI,IAH6IM KJIr,rN4aToM (no4solu, II3A3OJIHCT6IO, DIO9:IIO.{3OJII4CTbIS,

AepHoBo-rIoA3OJrI4CTble, 6o.notarte, [oA3OJI]ICTO-6Olornrre u r' A'),

npio6.naaaro'r noxoo6pa:oBaul'It, coAepxaque Fe2O3, A1203' Mn3Oa'

Onn nnOryr O6pa.:Oelrnarucf KaK B 3JIIOBHzUIsH;IX, TaK I4 B HJIJIIOBIIaJI;-

Hbrx ropE3oHTax noqBeHHOFO npOsnm. oopvrtr ,tx BbIAeneHI,IJI pa3-

JII4qHbI: OXpI4CTbIe HaJIgTbI H BbIqBerbI; pxtlBEle' oxpI4cTEIe, oypble H

TeMr{o-cepbre il_rrTHa, [pr4Mr!3Kr4, II0TeKH; 6yptre r4 p)r€B6le [po)KIrnKI'I

u rpy6ouru ro xoAaM ropuefi pacreurafi; 6olee rrJrorHble I4 TBepAbIe

o6pa:onaHas - KoHKpeI{H}I n cr{xeHl'ts, $opuapyroruraecs e 6oree

HJII{ MeHee oKpyriG,IX nonocTsx noqBbI, qacTo LIMe}ouHe cIIeuHzInbHbIe

Ha3BaHI{J{, TaKI,Ie, xat<pydarcoewe 3epHct, 5o6oeuurcu' B o6lacux c ry-

MprIIHbrM KJIUMaToM B [eCqaHbIX rrotIB€IX HepeAKO $opunpl'rorct nJIOT-

HbIe, cIIeMeHTpIpoBaHHbIe x(ejle3?IcTble pxaBo-KopHI{HeBbIe }U]H TeM-

no-6ypue flpocnou, Koropble Hocsr Ha:BaHHe opmsaudut' floAo6nrre

prM ng rIBeTy, Ho ToHKr{e cna6oyuorueH}rbre 11pocJloq He[paBI,rJIbHOfi,

npHrryArHBoft soprvru noJrJrqI4[H Ha3BaHI4e nceedo$udpw -

fipyrurvrH xapaKrepHbttuH noeoo6pa3oBarrHtMr Nrfl iloqB ryMHA-

nrrx o6lacrefi c xoponro BbIpax(eHHEIM npoMbIBHbIM HJII'I nepl4oAHqe-

cKr4 npoMbIBHbIM BOAIIbIM pex{4MoM TBJUI}OTC' KymaHw - )KeJIe3I4CTO-

ryMycoBo-rJlxHacrble IUTeHKI{ I'IJIrr HareKH (reuHnIe, 6ypue, HepeAKo

rJuHqeBble, 6:recrrulue) Ha fpaHf,x crpyKTypHbIX orAeJlsHocteft, na

cTeHKax TperquH r4 KopHexoAoe. oHr.{ cBHAeTeJrbcTByroT o ilepeMexIe-

HHH ToHKoAHcnepcHofo BeulecrBa no npo$Nnm noqB['I H, KaK [paBH-

no, SopMplp)'Iorcf, B I{,nJIIoBI4iuIbHbIX ropl'I3oHTax ilotlB'

B ro"*u* 6olee 3acyrilJrHBblx o6-racrefi c.ilepHoAtrqecKH IIpOMbIB-

HbrM prJrlr HefrpoMbtBHbrM BOAHbTM pexuMoM $oprurzpyrorcl Honoo6pa-

3oBaHrrr xap6onarnofo cocTaBa (caco3 u MgCO3). @opvtlt I{x BblAe-

JreHHrr TaK)t(e oqeHb pasnoo6pasHbr: HarreTbr, BbrrIBeTbI (xapjouamu an

nn ec e wr), cBerJIbIe (xenronaro-6enlle) nqrHa, nceed o*tu4enuil {rou-
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Kafl cerb )KHJroK), mpy6ouxu u npoJlctmK, MyqHl4crofi IaseecrH. K 6o-

Jree rr;rcffHbrlr noooo6pa3oBaHuflM (crrxeHlaxu I,{ KoHKpeIII4xu) or:no-

c.rrrc.rr: 6etoznasrca (orpyrnue MytrHucrble o6pasonaHux), ttcypaeuuxu,

dymuxu (rcpynnrre rrJrorHbre o6pasonaHlu). Karc rpaBLUIo, xap6oHar-

HHe nosoo6pa3oBaHlr{ 6Healor npnypoqenbl K HJIJTIoB}IuunHo-xap6o-

HarlroMy ropI,I3oHTy (8"J. B JlecocrenHofi soHe B rrepHo3eMax orloA-

3oJreHHbrx, BbrlqeJlorleHHbrx H THnI{qHrIx rlnJlloBl{ailbno-nap6oHarnrrft
ropH3oHT (8") saneraer AoBoJIbHo my6ono. B 6onee 3acyIuJIpIBbIx

pafioHax (uepuoseuu o6rrr<noeeHHble rr roxilble, KaruTaHoBbIe noursl)

oH pacrroiraraercx 6rnxe K noBepxHocrl,I rroqBbl, a noA HI{M, KaK npa-

nrano, $opur4pyerct ropu3or{T B", c xoporuo pIBBI{TIIMI4 fI{[coBbIMLI

Hoeoo6pa:oBaHHrMl4. Hoeoo6pasoBanl,Ifl rlrtrca (CaSOa' zHzO)

BcTpeqaroTcfi KaK B BHAe OTAenbHbIX MeJIKI,TX KpI,ICTaJIJIOB, TaK Ll trx

cxorurenufi B BI.{Ae rHe3A. CKonrenut KpyrIHbIX flpo3parrHblx Kpucran-

non o6pasyror dpysat.
B gaconeHnblx [orlBax, Sopulzpyrolqnxcfl B apHAHbIX 3onax,

Bcrpeqarorcx uoeoo6pa3oBaHu.* nefKopacrBopl{Mbx corefi: NaCl,

CaCl2, MgClr, Na2SOa. @opurt pIX Bb4qeneHut oqeHb cxoAHbI c oIrH-

caHHETMH BbII[e: cBerJIbIe u 6erecosarble HaJrerbl pI BbIuBerbI. ToHKue

KopoqKH, 6errre npoKtrJIKpI.
flpu naopSonorurrecKax orrr4caHu;lx BilKHo yKa36IBarB lrBeroBble

xaparcrepncruxn, $oprvry, pa3Mep, TBepAocrb I,I KoJII4rIecrBo noeoo6pa-

3oeaHnfr, qacrory BcrpeqaeMocrn B ropt43oure (e4nHuilHo, pe.uKo, qa-

croi rocnoAcrsyror).
K srcrro.{enrrflM orHocrrcff I.rHopoAHbIe reJla, upoucxolrAeHue Ko-

Topbrx He cB.rr3aHo c npoqeccoM novroo6pa-:oBaHuil: o6aouxra ropHbIX

rropoA, Ba[yHbr, ule6eur, 3axopoHeHHble ocrarKH paKoBI{H, anrpono-

reHHbre BKJrIoueH?It (rcnpnuu, KepaMI4Ka, crelc[o 14 Ap.). flplr onuca-

HHr4 BK;rroqeuufi cle4yer yKil3blBarb I4x xapaKTep, Sopiury, pasMep I,I

o6ulue.
Kopneear cilcr€Ma H xoAr'I 3emJtepoeB. flpn uop$oJlola{ecKoM

l}1I3YT]iE]'i{KI],1r KOPHEBT,TX CHCTEM B IIOLIBAX CJICAYET O6PAqATT BHI{MAHHE

na o6qufi xapaKTep ropHefi (Apeeecuue, TpaBqHucrue), nx pacfipe-

AeJreHHe no npo$nnro iloqBrl (rtry6uua MaKcI4M€uIbHoro paclpocrpa-

HeHrdq, rrry6nna salr6orulero cKoIrJIeHua xopHefi), pacilpeAereHue

nopHefi B Ka:r1AoM fexerl4qecKoM ropu3orrre (o6ulue, pa3Mepbl, xa-
paKrep nernneHlu), coorHolrreHne nopaeft co crpylcrypofi nouxr,I (ua-

xoxAeHHe rlx B Mex€rperarHblx noJlocrtx H TpeIrIHHax, lN6o npoHItK-
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HoBeHXe B arperarbr). CexgerelbcrBaMu Ae.rrreJrbHocrra noqeenHoft

Sayurr flBJrflrorcq KoilpornTbr r,r xoAbr )KHBorHbrx B noqBax (n r. .r. xpo-
roanHul).

flpu onucaHrdn rroqBenutrx npo{Nlefi pelrouengyercs Aenarb rax
3apacoBKlr, Ar,u qero Mo)KHo Bocflonb3oBarbcg cucreuofi ycloeHux
3HaKoB, orponarorr{rax rJraBubre xapaKrepnbre uopQolorrdqecKne rtpa-
3HaKH ropH3oHroB (flpunoxenne 2).

2.3. Mop$onornvecKoe crpoeHxe
OCHOBHbIX THNOB IIOqB

B sagavn caMocro.rrrelrHoft pa6orrr cryAeHToB BxoAHT Aeriurbnat
uop$oloru.recKar xapaKrepr{craKa reHerr{qecKr,rx npoQanefi ocr{oB-
Hbrx rprrroB noun. flpe4BapurerbHo Heo6xoAuuo o3r{aKoMnTbc.s c o6-
IIII{MH rrepraM[ crpoeHr,ur ux npo$unx u cnequ$nvecKnMn nrop$ono-
tpFIecKpIMH npI'I3HaKaMI4.

flo.qronncrbr€ rro.lBbr xBoftsrx H JrlacrBeHHo-xeofiHHx JrecoB
I4Melor 4a$tpepenuuponauHufi rro rlBery, rpaHyJroMerpur{ecKoMy co-
craBy H cJrolKeHr{ro, a raKx(e crpyrcrype r.r noeoo6pasoBaHprrM rrpo-

$urr, xoroprrft qacro Ha3brBaror reKcrypHo- r,r,npr Drr4Hucro-auQ$e-
peHIILrpoBaHIIbrM, a TaK)r(e SJrloBHiulbHo-I,IJUIIOBL{anbH6IM. 3ra nOqerl

$oprux-pyorcs B ycroBprsx BJtrDKnofo KJrnMara, npoMlrBr{oro rr4rra
BoArroro per{cuMa, npu Kr> 1, roropufi o6ecnequeaer nepeMerrleHrie
Ns aepxneft qacrkr roJrrrlu Hepa3pyrrreHHbrx roHKr,rx qacrlrrl H [poAyK-
TOB paona.{a [epBl,rqHbrx H BTOpHrrHbrx MuHepaJroB.

Cncrerua fopr43oHToB lecsoft rroA3oJrucrofi cyrttnmwcrofi noqerr
r{Meer cre4yournfi sHA : A0-A 1 AZ- A2- AZB-BIF'-BC-C. fopnsoar: A2
HMeeT KOMnJIeKC npH3HaKOB, CBHAeTeJrbCTByrOrqrx o BbIHoce noABr4)K-
H6rx BerrlecrB. 3moeuanrHsrfi, r,uru rroA3oJrucrbrfi, ropaloHr A2 - ca-
ltHft ocsemensrrfi r npo$rure (6enecufi, cBerJro-cepbrfi, unor4a na-
leosrft). Crpyrcrypa ero mrurrraraq, ToHKorr[ vrrqar afl., cnoeearas. Kax
rrpaBnJro, os caprufi nerrcrafi no fpauyJroMerpnqecroMy cocraBy.

I4rrloeraamusrfi ropnsonr Brp" orruqaercs natr6olrnrefi ruroruoc-
Tbro r4 r4HTeHcr4BHocrbro oKpacxn, 6ypuu qBeroM, TDKeJIITM rparryJro-
MerpuqecKrrM cocraBoM. Crpyrrypa ero oltexoBarar, c rrpn3HaKaMr4
npu3MarHqHocru. Ha rparurx crpyr(rypHbrx orAenbHocrefi ncer4a sa-



MeTHr,r TeMHO-6ypbIe, KopHrrHeBaTbIe, r.iHorAa c cr/BoBaTbIM I.{JIH 6eJre-
cbIM OTTeHKOM, trJIHHT,ICTLIe rfIIeIIKH, KOJIIIqeCTtsO KOTOp6IX, KaK I{ CTe-
neHb rroKpblTvty^ vtrM.u cTpyKTypHbrx oTAeJrbHocTeft, yMeHbrrraeTcf BHlr3
rro ropra3oury. B 6onrruHHcrBe rroA3oJlacrbrx [orrB xoporrro pa3Br,rrbl
fi epexoAHbre ropr.t3or{rbr A2B. Pa:soo6pa:r,re yclorufi aKKyMynr(r,ru
BerrlecrB rro Beprr4ranbHoMy upoSuruo oflpeAeJrser pirannquJr B Mop-
$ororuu ropl{3oHTa B6rs, rro3BoJr-cIouile rroApa3.{eJrr4Tb efo Ha rroAro-
pr.r3oHTbr BtF.t, BrF.2 H T. A. flepexo4 K rropoAe ocyruecrBJrrercr ro-
crerreHno (uueercr ropra:our BC).

B mxnofi tracru laexsofi 3oHbr - B rrog3oHe AepHoBo-noA3oJruc-
Tbrx noErB - o6ulas Morrdr{ocrr nor{BenHoro npo$unx cyulecrBeHHo
6o,rrure (1,51,0 rrn), veu s ceeepuofi u cpegHefi rafire ('l ,0-1,5 rr,r).
lnaanoe orJrr,rque B clpoeHur.r npo$ulx AepHoBo-rroA3oJrrderbrx iloirB
OT THIIE IHO-IIOA3OJIHCTbIX 3aKIIOqaeTCt B IIaJII{qAn fOpI,I3OHTa ryIury-
coHaKon;reHu-fi Ai. Mop$o.rorurrecKr4e csoftcrea ropasoura A1
(ceprrft HJrH cBerJro-cepufi uBer. KoMKoBaraJr crpyrcrypa) cnu4erelr-
cTByroT o pasBprTHH ryMycoBo-aKrg/MynrTrzBHoro flporlgcca.

Tanurra o6parou, x sau6olee Bbrpzr3r4TeJrbHsrrvr naop$onornirecnxM
oco6eHHocrsM Bcex rroA3oJracrbrx cyrlauacrbrx noqB oruoc.rircs:
KoHTpacrHocrr upoSu,u no BceMy KoM[neKcy rrpra3HaKoB, pa3BHTBre
SJlfoB l.tuul bH L'ie H HJIJIIOBHEUI bFIbIe l-op t I3OHTLI.

Ceprre Jrecnr're floqBbr Sopuapyrorc.fi B ycJroBr4rx nepuoAnrrecKu
IrpoMbiBl{oro rarra BoAHoro pexc4Ma (Ky*l) rroA norroroM BbrcoKorpo-
AyKTnBHbrx rpaBrHr4crbtx txr4poKoJrr,rcrBeHHbrx (rulu naelnoJrucrBeH-
Hrx) lecou.

B cepux JrecHbrx rroqBax npH3HaKI,{ s.rrroBr4aJlbHo-HJlJl}oBl4itrrbuoro
npoqecca coqerarorc.fl c 6onee xHTeHcr,rBnblMr,r rpoeBJIeHHrMI4 aKKy-
MyJr{qHr,r ryMyca, qTo oIIpeAeIIteT cno)(HocTb cTpoeHHr reHeTHr{ecKo-
ro npoQx.nx: A0-A1-A1A2-A2B-BI-Brh-BC-BC';C. flo MourHocru
npo$u;rx cepbre JrecHbre rroqBbr 3aHzMaror nepBoe Mecro cpeAa noqB
Sopealruoro u cy66opeastbHoro no{coB (2,5-3,0 vr).

Csofiersa ropr43oHTa ,41 onpe4e.rxrorcfl Aocrarolino aKrrdBHbrMH
fipol(eccaMr,r HaKorrreHru{ ra upeo6pa":oBaHu.s oprannqecroro Berqecr-
ea. fopnaorr oKpaueH ts cepHe roHa, 14Meer KoMKoBaro-nopouacryto,
HHOTAa C 3JreMeHTaMH 3epHnCTOCTH, CTpylflypy, COAepXs{T MHOro Kon-
poJrHToB, rycro [poHH3aH KopHrMa. B nuxneit'tacrvt ropr.r3ouTa npo*
.rIBJr.SrOTCr rrpr8r{aKr{ SnroBHapoBar{r4lr, fro3BoJr.f,rorque BbI,4eJII{Tb caMo-
crosreJrbHLrft ropa:oHr AlA2. B seu rosB;rrercfl 6erecoearrrfi
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0TTeHOK 3a CqeT CKOnreHr4q CBeTJTOOKpaUeHHbIX MI,IHep:ilrOB Ha IIO-
BepxHocTr4 cTpyrcypHbrx oTAeJrbHo cTefr il cna6oBblpaKeHHas rrL{Tqa-
TOCTb.

HrnrosuarlHbre fopr{3oHTbr orJrr4qalorc-s .scHofi opexoearoft
crpyrrypofi, KopuqHeBaro-6ypurvrra IUIeHKaMH e eepxHefi qacru. C
wry6uuoia B crpyrcrype flo-flBrserct npl,BMarHrlHocrb, a rlo BegtHKaJIb-
HbrM rpaHJrM crpyrffypubrK orAeJrbHocrefi cranossrct Bce 6o.nee sa-
MeTHbIMT{ TeMHbre, BnJIOTb AO qepHOBaTO-KOpHr{HeBbI)'; TnHHHCTO-ry-

MycoBbre rrreHKr4 (ropu:oHr Bx).
Iepexo4nuft or arffoeuaJrbHoro K nopoAe ropusoHr BC e 6oree

axcHbrx Bapr{ar{Tax cepbrx JrecHbtx [orIB coAep)KI4T KapooHaTbl: pac-
rurblBr{aTble rE THa, rpy6ouxa 11o [opaM, ncesAorrilnllellltfi .

r{epnoseuu pacilpocrpaHeHbl B Jlecocrertroft u crennoft 3oHax.
KruMarr,I.{ecKr,re ycJroBr4fl grlax 3oH pa3Jrnqarorc.fl: yMepeHHo BJIUDK-
rrstit w rerurufi KJrHMar Jrecocrenr{ c Ku or 0,8 4o 0,9 cuenrercs ga-

cyrrrJrr.rBbrM KJrr4MaroM e crenHoft aoHe, i4e Kror 0,5 4o 0,6. 3ro npa-
BOAHT K pa3rr.ralr4trM BOAHOTO pe)Kr4Ma B CqOpMI4pOBaHHbrX 3AeCb
rroATr4[ax qepHo3eMoB: [epuoAHqecKl{ npoMblBHoro - B qepHo3eMax

onoA3oJIeHHbIX, BLIUIeJIOqeHHbIX Ir rpr[I{qHbIX JTeCOCT9IIA, HeTIpOMbIB-
Horo - s o6HKHoeeHHbrx r,r rox(Hbtx qepHo3eMax crennofi 3oHbI.

Jlyroeo-cre[Hbre H crerrHbre rpaB-tHl4crble 6uoqer.roebl no craBJIt-

IOT B ilOr{By MHOrO OpraH}rqecK'rx ocrarKon, o6-na4aro[I[x sHcorcofi

3onbr{ocrbx). Moqsocrr fopr.{3oHToB, coAep)Kanrlg ryMyca, rny6uila

3rureraHnr rap6oHaron H HeKoropble Apyrl{e rIpH3HaKH B noATunax
qepHoseMoB Bapbr4pylor, Ho B HXx coxpaHtercs. en]vIHafl. crpyK:rypa

rroqBeHHoro npo$uu, roropufi npeAcraBneH ropll3oHTaMU:

A 1 v-A 1 -A 1 B-B-Bca-Cca.
lopu:onr A1u npe4craBrter co6ofi rrJlorrryrc AepHHHy. lyl,ryco-

nrrfi ropusoHT qepHo3euoe A1 - TeMHo-cepufi mu cepo-vepuufi, c
qerKo BbrpoKennofi sepHucrofi (sepHlacro-nouronarofi) crpyxrypoft ,
qro orpoKaer BeAyqBrfi a sax nounoo6pa:osaremHrtfi Epoqecc
(ryuycoHaronnenue). B lecocrenHbrx qepHo3eMax c onrHMzuIbHbIMI{
ycJroBHtMH f)aMycoHaKorrJreHHt: orIoA3oJreHHbIX, BhIrrIeJIoqeHHLIX'H

TI'III!IqHbIX, - MOIIIHbIe TMyCOBI'I€ lOpH3OHTbf [OApa3AeJIflIOTCt Ha

noAropr43oHru: A1', 41" H T. A. Huxe BllAenflerc.s nepexo4ur'rfi ro-
pLr3oHT A1B neo.qnopo4noft oKpacKL{ 3a crler qepeAoBaHl4.a reMno-ce-
pbrx ryMycHpoBaHHbIX r{rIT€H H niuleBo- HJIH xeJlTo-bypux lrtreH,

HMeroulr{x rIBeT Hpr)Kene)Karrlr4x fopH3oHToB, I{HorAa KapOOHaTHEIX.
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IlxrHrlcras oKpacKa ropu3oHTa sBrrerc.s cJreAcrBrreM Aef,TenbHocrn
3eMJrepoeB.

llepexogurrfi ropusour A I B cueurerc.rr r,r;rJlroBr,ruurbHo:Kap6onar-
HrIM Bca, roropnE BbrAenrercfl n npoSune 6ypoearo-nareeofi oKpac-
xoft , vacro HeoAHopoAHoft, opexonaro-nprl3Maruqecrofi crpyrcrypofi r,r
pa3HbrMr{ Qopruarvru rep6onarnux noeoo6pa":oeaHrafi. llpra nsrcoronr
coAep)KaHr.ru rap6onaron KaJrbrIZJr oxpacKa ropn3oHTa uoxer 6rrru
cserlro-nareeofi.

lopueour B"u nocreueHHo nepexoAuT B noqBoo6pasyrourylo nopo-
,4l C.u - oAHopoAHofi cnemofi naresofi oKpacKr{, mu6racro-npu3Ma-
rnqecrofi crpyr$ypbr. 3Aect lanxe npncyrcrByrm rap6ouarHbre Ho-
noo6pasoraHHt, Ho KoJIHqecrBo Iax y6stsaer no cpaBHeHr{Io c
ropu:onrou B"u.

Pa:4e:reHne qepHo3eMoB Ha noATHnbI ocHoBblBaercs Ha coorHo-
IIIeHrar{ n npo$zne nuxnefi rpaHr,rrlbr ryMycoBo-aKKyMynsruBuoro
(Al) u nepxHefi rpaHr4rrbr purJrroBr4:LrrbHo-rap6oHaruoro (8") ropu-
3oHroB (ptac. 5).

Kaurranoebre rtorrBbr - rroqBbr cyxprx crerreft, KoropHe pa3BHBa-
rorc-s B ycnoBuflx nocro.rrHHo He[poMbrBHoro pe)Kr{Ma. HeAocraroq-

Jlecocrenr Grenu

Puc. 5. Cxea,ta coomHouteHufl evMvcogo?o u
nodmunu. vepHo3e 'ros

t{epHoeeubr
KDIGfi{E

Claeg srenu

rcap6ouamuoeo aopu3oHmos s

Hepxooeuu
BHqenor€HHue ]t
onqlponeHHHe

t{epxoeemur
Tl,|nr${HHe
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HOe yBnDKHeHr{e (Ky: 0,4) onpeAeJl-fier coxpaHeHHe B npo4l4ne Kap-

6enaros H rnflca, a n rny6oxlrx ropn3ouTax noqBenHoro upo$uu n

nouroo6pasyrcqax nopoAax - HeKoroporo KoJrl{qecrBa JlerKopacrBo-

puMbrx coneft (NaCl, Na2SOa). Mop$olorn'IecKlafi npo$uls KaIIrra-

HoBbrx flotrB I{Meer cJleAyloqee crpoeHlle: A 1 -BctBCcs-C"r(C"r, roJ.
fyrvrycoeo-anKyMyJlflTuBHufi ropusoHT r4Mesr reMHo-Karuranosufi

rrBer H KoMKoBaryro crpyKrypy. Eolee pa3pe)KeHHas pacrllTenbHocrb

o6ycnoemnaer ocra6neHple ryluyco-aKEmynsruBuoro rpoqecca' flo-

sroMy B ropl{3oHTe A1 narurasoBbx noqB coAep)KaHlae ryMyca cHIa-

xraerc.n IIo cpaBHeHI,Irc c qepHo3eMaMH H yxyAlrlaerc.fi ero crpyl(rypa.

Iepexogusrfi ropIE:onr AlB"u BbIpiDKeH [pelaMylqecrBeHHo B TeMHo-

KAUITAHOBbIX NOqBAX.

X.nnronaamno-rap6ouarnslfi ropnaort B"u oKpaIIreH o xenro-6y-
prrfi qne'r, rutornHfi, c opexoBaro-npu3Maruqecxofi crpycrypofi u

o6ra6Hrurru BbIAeJIeHI,tflMu lcap6oHarHblx HoBoo6pasonanufi B BI{Ae

xopoluo o$opuxeHHoft 6etomasr<I,r. Hnorra oH HMeer nplnHann co-

JToHTIeBaTOCTH, KOTOpbIe BbIprDKaIoTct B yBeIHI{eHI4I{ IIIIOTHOCTI{ rO-

plr3orrra, norBJIeHr'IH 6olee KpynHblx crpyl(rypHbrx orAenlsocreft.

fopusorrr BC", ceernee u pllxJlee npe.4blAyurero, B HeM yMenbllr€lror-

c.rr KonrlqecrBo H pi13Meprt lcap6oHa'rnrIx uosoo6pa:oeanuft, no.nBJlfl-

rorcff npoxclrJlKtl H FHesAa Kpllcr:rrrl'tuecKoro rfinca. B ropusonte Crol

oTMeqalorc{ BbIqBerbI colefi .

Co.nonuur xapaKTeprcytorct oJlolKHbIM KoHTpacrHlrna npo$men'r,

B KOTOpOM {pKO BbrleJrf, eTcfl sJrroBplalrrlrrii HaICOJrOHrIOerrfi O Ceer-

.renurtfi rcpI43oHT, [rJLrIIoB]{tLJIr,guft cononqoBstfi u, MeHee -gpKo, - ro-

pH3oHTbr coJreBbIX uonOo6parO sagui1 flpof ull conOHIIa cocTOLIT' I{3

c.[eAyrorqax ropu3onroB : A I A2-BrNLB.u-Brr-B ro1-C.
Pa:pexennar pacrl{TeJlbHocrb, npeAcraBJlenHa-s uepHoi floJrblHbro

H ApyrHMI,I xcepo$nrurrMn noJryKycrapHl4rlKaMu, onpe4en.xer $op-
MrlpoBaHne MaJroMoruHoro cBerJlofo ropu3orrra A\42, B KoropoM co-
qeTaloTc,fl IIpI€HaKI,I upoqeccoB ryMycoHaKoIIJIeHI{fl H sJIIoBHltpoBa-

:nvt.. Ernry cgoficreefiHa 6enecoearo-(cneuo-)cepax oKpacKa,

HenpoqHatr nlluTr{aTt|.s pIJI}I KOMKOBaTO-mI',ITqaTaf cTpyKrypa u HepoB-

Har, BoJruncrafl :ala)Kls,fl rpaHIrIIa. Ilepexo4 K coJIoHIroBoMy ropIBoH-

ry BrNu - perxnfi.

Mop$onorurqecKl{e rIpH3HaKI,I, no3Borlrcrque rnalroc'tvtpoBarl

fopr{3oHT BrNa nax coJIoHIIoBbIft, tarcoBbl: TeMHzul c KopuqHeBarblM or-

TeHKoM oKpacKa, cror6qara.fi crpyl(rypa, 3HaquTerbHaf lulorHocrb,
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Tr)KeJrbrft rpaHynoMerpHrrecKr-{ft cocraB (na r-2 rpaAaqr4H TffKe.lree
BbrrrreJlex(arrlefo roppr3oHra), reuutte (xoprEunenne, Kopxr{HeBaro-ce-
pr're) rureHxa ro rpaHflM crpyrcrypHbrx orAeJrbHocrefi. 3ror fopi43oHT
cMeHrrercr roplt3oHToM B"u, s rotopoM no_sBr.flrorcx rapdoHarHble Ho-
noo6pa:oaalrHJr B Br{Ae )KeirroBaro-6e.nrrx ngreH arfi 6eror-ra3Klr; oK-
pacKa ropr,r3oHTa o cBeTJrreTcfl .

KapSoHatrrft roprasour fiocrerrerrHo [epexoAr4T n ropu:orm Br' n
KOTOpOM x o6ranburnvr xap60uarHrrM rurrHaM r{ crfl)KeHHrM AO6asrg-
IOTCS HOBOO6paSOranrnx rr4rrca B BHAe npoxtllJroK, pacce-sHHbrx KpHc-
TZIJTJTOB I',.rrM HX CrcOrmegafi. F{rcre 3aJreraer ropl43otrr Brol c nrrqoera-
MH nefKopaerBopr{Mbrx conefi .

Kpacnorembr - sro rroqBbr BJrul)Knbrx cy6rponHxor, $oprr.rupylo-
ulplecfl no4 lecuoft pacrnTerbHocrbro co 3HaqI4TerbHbIM yr{acrileM
BeqHo3ereHbrx pacreHHfi . Onn xapaKTeprcylorcx Qeppa,r-rrururaql.reft
no'reeHHoft TOJTUIU - rny60rru pa3JroxeHaeM Mr4Hepanon ucxo4nofi
rlopoAbl H npllcyrcrBHeM KaOJIHHHTa, rJIHHo3eMa I'I oKcHAoB )KeJIe3a.
I{ner srux no.re o6yc.noBJreH rr{.qpoKcnAaMh )Kere34 Koropbre rro-
KpbIBaroT DIHHHCTbTe qacTl{ubr.

B npo$u.ire KpacHo3€MoB y noBepxHocrx BbrAeJrJ{ercr ropn3onT
A0 - cla6opa3rox(HB[raficfl rrec*afl rroAcrr4JrKa, MorrlHocrbro le cm.
fopnsoH'r Al - ryrruycosufi: KpacHoBaro-Kopr4rrHeBhrfi, c xouxoearofi
crpyrrypofi, Molr{Hocrbrc 10-15 crra. fialee cJreAyer uvrauop{nuec-
xuft Seppalnarlruft ropu3orrr B-: npauronaro-Gypufi (rpacuufi or:-
TsHoK ycHnHBaercx xHra:y), prrxlrrft, c HenpoqHofi roMKoearofi
crpyrrypofr, MorrlHocrbrc or 50 ao 100 cu. lopurorr C npegcrarlr_
er co6ofi KpacHor{Bernyro Kopy BErBerpr{BaHHs., flpta r,r HeoAHopoAHo
oi(paureHHyro c npeo6laAaHHeM KpacHbrx H opapKeBbrx roHoB.

2. 4. llp arcrvrr ecKue 3alflTkrs

flpalcrauecxrz e 3atnrrvrs rro reMe <Mop$onorurrecKarr xapar$epnc-
THKa noqB> rrpeAycMarpuBaror BbrrroJrHeHue 4eyx sagaHuft :

c) nu4eleuue H r4nAeKcarl[r noqBeHHbrx feHerr4LlecKr.rx ropr43oH-
ToB, 3apHcoBKa a uop$oloruqecKoe otll{caHae reHerr4rlecKr4x
npoSvneft no ilorrBeHHbrM MoHoJrHTaw (Z-3 Tlrrra rloqB, rrpeAcraB-
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IqIOUII4e pasHble naHAruasTHble 3oHF,I, HanpHMep, noA3oJII4CTbIe'

IIEPHO3EMbI IA COJIOHIIbI HNI{ NOA3OJIbI, CEPbIE JIECHbIE H KAIUTAHO-

Bbre noa{Bbr);
c) Salcropno-rengruqecxufi alpraJwl3 rr'rop$olorlrqecKl{x [pI'BHa-

KOB OcHOBHbIX reHeTHqecKID( ropH3OHToB OnLIcaHHbtX CTyAeHTaMH

I1OIIB.

Idcxognrre Marepr{aJru. My:efiuble [oqBeHHbIe MoHoJIpITbI; KoJr-

JreKrIHr{ noqBeHHbrx crpyrcryp, Bapr-{aHToB CJro)KeHWr, HOBOO6pa3oBa-

muit u BKrrOrIeHHfi ; caHTHMeTpbI; Ta6nHIIbI, IIo3BOJItIouII4e npaB[IIrHO

AUaTHOCTHpOBaTb MOp6OJTO|pFIeCKI'Ie npr{3HaKH noqB; cneqHaJrbHble

6:ranxn AJIx 3apr{coBKl4 pI orrucaHl'It MopSoJIorI4H [oqBeHHoI-o npo$H-

Irs u AIrs, farropno-reHerl'IqecKoro a]tslaJTvlsa Mop$onornqecKHx IIpu-

3HaKOB OCHOBHbTX TOpH3OHTOB OnI'rCaHHbIX CTyAeHTaMI',I norrB (npuro-

xeuux3,4).
Bnogxan 6eceAa rrpetroAaBareJltr oxBarblBaer rpn TeMbI:

1. flpe4craonenl4e o Mop$oJrorl{qecKoM npoOHJIe noqB 14 eto rec-

HOfi cs_figu c $arcrOpauu nounoo6pa3oBaggi1'fl, o noqBeHHbIX feHeTl{qec-

Kr.rx rOpH3OHTax. I4UAercCaqlrt [OqBeHHbIX feHeTHrIeCKrrX fopII3OHToB.

2. 3naxOUCTBO CTyAeHTOB C IIpaBI4JIaMH AI4aTHOCTI4KH OGHOBHbTX

Mop$ororuqecKl{x [pI.BHaKoB lroqB: rlBera, oKpacKLI' crpylffypbl,

cJroN(eHH.rr, rpaHynoMerpHr{ecKoro cocTaBa, HoBOO6pa3OSaHWir U

BK[IoqeHHfi, oco6eHHocreft rcopuenofi cfi creMbl pacreHuft .

3. Kpatr<oe 3HaKoMcrBo c Mop+onoruqecKl4M crpoeHueM upotbv-

neil ocHoBHbrx THrroB froqB B coqeTaHr4H C aHEUII{3OM $arropon noqBo-

o6pa:onanm x cBs3aHHbIX c HI4MLI pa3nl'IqHblx norrBoo6pa3yloulHx

IlpoueccoB.

Brrnonneune 3aAanrrft

1. flonssyrcb 3HaHI,tflMH, noJryLIeHHbIMu I{3 BBoAHofi 6ece4u upe-

noAaBaTeJIf,aTaK)KeJIeKIfHoHHbIMMaTepHaJIoM'cTyAeHTcaMocTog-
TeJIbHO HaMeqaeT M9JIOM Ha paMe IIOTIBeHHOIO MOHOJIHTa rpaHHIIbI

reHeTr4r{ecKr{x ropH3oHTOB noqBeHHoro npofunn u ilpul^aeT urra 6y-

KBeHHbre HHAeKCbr. flocne npoBepKr'r [penoAaBaTeneM [paBLIJI6HOC-

Tr4 Bbr.4eJIeHI{-[ foplt3oHToB CTAeHT H3MepSeT caHTaMerpoM HX

MOTTIHOCTb. llOlyuenuue AaHHbre 3aHocsTcf B KonoHKy AJI.fl CXeMa-

TuqepKoro r'3o6pax(eHr4.f, noqBeHHOrO UpO$nns s 6laHxe orruca'j.I1rr

prBpe3a. flpn srorra r{cflonb3yeTcfl cr4cTeMa ycJroBHbrx o6osHaqeFrr.rfi

Ip"rro*eHuia 2 u 3. B cleayrcqux AByX KOJTOHKaX 3anHcbrBaloTct
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6yxaenusre r{H.qeKcbl'BIIAeJIeHHbIX reHer[ilecKnx roppl3oHToB ]I Hx

rrryr6nuu.
2. flatee cryAeHT [pucrynaer K onacaHalo Mop$onoruqecKl'D(

IrplfiHaKoB IeHeTI'IqeCKI,IX TOpH3OHTOB B rIOpflAKe, yKa3aHHOM e 6IaH-

ne. flpu on]gtca]ld,uu| IIoqBeHHbrx MoHoJIprroB rlcKJlloqarorc.f, TaKI,Ie npH-

3HaKr{, KaK BJT'DKHOCTb, rpaHyJIOMeTpI,IqeCKHfi COCTaB, BCKUnaHHe.

3. B saKnrowruemHoi qacru pa6orH cryAerlTbl nepeHoc.trT uop$o-

JrorHqecKne ilpra3HaKl.I noqB B cBoAuyro radnuuy 4nx $arropHo-reHe-
TutrecKoro a*aJrnsa (flpunoxenwe 4). B nocleAneft KoJIoHKe taflurlr-r
(cparHlrrerbHar xapaKrepncrHKa no.rn) cryAeHT noMelr{aer AaJ{HhIe o

xaparilepe n3MeHeHr{t orAeirbHbrx rrlop$onornqecKlrx npI{3HaKoB OC-

HOBF{rIX reHeTnqecKHX TopLI3OHTOB nOqB npa nepexoAe or oAnofi

nau4ura$ruofi sourt rc 4pyrofi, [pI,I gToM xaercfl o6lxcnenI.re u3MeHe-

Haft noqe noA Aeficrsneu $arropon novnoodpasoBaHnt I{ cB.f,3aHubrx

c Hr{MH pa3nr{qHbrx no.raoo6pasoBareJlbnrrx npoqeccoB.



3 . AFIAJII{T?IIIECKAJI
XAPAKTEPI,ICTI4KA IIOIIB

3. 1. XernruqecKae H SrnsHKo-xrIMHqecKI4e
CBOI4CTBA IOIIB

3nanue Susuro-xurruqecKux H xHMHqecKIax cnoficrs noqs Heo6-

xoAr{Mo AJrf, BbItcHeHHt reHe3llga rr0llB r{ lrpoqeccor nounoo6pa3oBa-

wux. [pt floJryqeHr{-x xapaKTepacrplKlt xuMrrqecKnx I{ $u:ulto-xIauu-
qecKr/rx csoftc're noqB npoBoAfrcr pzBHoo6pa,:nrte BHAbI aHaJIu3oB.
Haa6olee pac[pocrpaHeHHblMn I,I3 HItx .sBrflrorc-ff : onpeAeJreHue co-

AepxaHHJ{ t4 cocraBa ryMyca, BeJII4rrI4HbI pH, earosofo xuMl4qecKofo
cocraBa, rpairyJroMerpl{qecKoro cocraBa, eMKocrLI rorJIoIrIeHI{rI H co-

craBa nor{BeHHoro nornolllarcqerc} KoMIUIeKca.
fIpune4eHHbIM nepelrHeM anaJrr{3oB He l4cqepflblBasrct I,tx pasHo-

o6pa:ue" fltts, pxxa rarroB uoqe Heo6xoAI,IMbI .qoilonHl,treJlbHble BI,IAF,I

xrIMI,IqecKHX aHuLJIH3oB. Tax, n qepHo3eMax, KallrraHoBbtx IIotIBax, co-

iroHrraq coAepx@rqnx n npo$n:re xap6ouaut K€urbrlus, tIpoBoAHTcs

orrpeAeJreHue rap6ouaroB. &Iq 3TI{x )Ke noqB B HeKoropbrx cJryqaflx

AeJraror onpeAeJreHHe fHrrca. r{m saco.neHHbtx noqB BTDKeH aHuuII,I3 Bo-

AopacrBopr4Mbrx coeAaHeHuft (ro4naff BbITsxKa), roropstft flo3Bor-ler
ycraHoBHTb crerreHb 3acoJIeHI4{ 14 cocraB colefi.

Ha upaxruuecKl,Ix 3aHffTmrx npoBo.4l4Tcfl H3yr{eHHe $usuro-xut rn-
qecKr,rx H xnMr,rqecKr4x csoficrs noqB H ocobesHoctefi nx pacnpegene-

HHr ro npo$unro. Cyruecrnyror pa3nsqHble rl{nbl pacnpeAereHu{ Be-

rrlecrB B rror{BeHHou upoSure (pnc. 6).
Arcrgtuynnmueuuil Tr{n pacflpeAeJreHrrf, xapalcepu3yerc-rr MaKcr{-

MairsHErM HaKorureHraeM BerrlecrB B BepxHeM ropl43oHTe. flo xaparue-
py y6rreaHuc ero KorulrecrBa c rny6uuofi BblAenserc-e ABa [oATI,I[a.
fleperrft rroATr.rrr orJruqaercs [perrMyqecrBeHHlrM HaKonJreHHeM Be-
rlecrB B BepxHeM foplr3oHTe u pe3KfiM naAeHr{eM c rny6aHoft.flpn-
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Puc. 6. Tunu pacnpeder,reHlr.r 6eulecm6 a nauGeHHoM npofiune

MepoM TaKoro pacnpeAeJreHnr Moxer 6urs pacnpeAeJreHr,re ryMyca B
noA3onl,IcTbrx [o!iBax. Bropoft noATI{n xapaKTepmyeTcfi rrocTelleH-
HbrM, paBHoMepHbrM y6brBaHr.reM BerrlecrB c |Jry6HHofi. Tax pacnpe4e-
JIreTC.f, ryNfyc B r{epHo3eMux r,r KarrrTaHoBbrx [orrBax.

Sntoeuanuuatil run pacfipeAeneHr.ur orJrr.Fraercr rroc;reAbearem-
HbrM yBeIHrreHHeM coAepxaHHt Ber.qecTBa oT BepxHHX rOprr3oHTOB K
HI4}KH}IM.

3npeua,ruuo-uJti*otuarwntil run xapaKTeplrcyer npo$Hrb c orHo-
cr4TeJIbHO MrlrrbrM COAep)KaHHeM BerrlecTBa n eepxHefr q,acTvr flor{Bbl,
yBenHqeHr,reM ero B cpegHeft qacTx H rrocJreAyroqlrM yMeHb[rgHI{eM
BHr43 no rpo$la'ltrc.

ArcrcyuynnmuB H oanto?udrr,tbHo -tuutn eua"tauani Tlatt xapaKTeprcyerct
npHnOBepXHOCTHbIM HaKOIIJIeHueM B€II{9CTB, pe3KItM naAeHr.reM I,tX KO-
II4qeCTBa HenocpeAcTBeHHo noA r)rN{ycoBbrM ropl43orrToM pr HeKoTopbrM
yBerurreHr.reu a cpe4Heft ruu splrcsefi qacrv [oqBeHHoro npo$unx.

Paauontepuaril mun - 3To paBHoMepHoe pacnpeAeaeH?re BeulecrB
cBep4y BHHs ro BceMy npo$ramo.

C p e d u u u o - aK Kywyrn m u s u an) run xapaKre p H3yercr y BenHr{eHHeM
coAep)KaHr4r Berr{ecrBa e cpe4Hefi qacru rroirBeHHofo npo$r.rnx.
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flpu usyueHr4pr xHMtrlrecKofo cocTaBa froqBbr paccMaTpI'IBatOTCf

cJreAyailIl4e eal<llefiIxue ee csoficraa.

Iynryc Opranuuecroe BeIIIecrBo .qBr.fiercs sau6olee xapaKTep-

HrIM KOMIoHeHToM IlOt{BbI. OnO eKnIOqaeT KaK neCneqN$raqecKr,re Op-

faHraqeCKLIe COeAHHeHr4s (ylCyCuar, Jrr{MOHHat KI4cJtoTbI Ia 4p.), rar a

cnequsuvecKHe - co6crseHHO ryMyooBbre BerrlecTBa. flocleAlrue

rIpeAcTaBneHbI CJIO]KHLIMH BbICOKOMOneKyn.upHbIMH COeAI4HeHI',ISMIL

ft asHH[,rH KOMTIOHeHTaMI,I DTMyCOBbIx BeqeCTB tBnSIOTCt zyMuHoeble

Kucrambr GK) a Qynaeorcucnomat {@K). OHN paslnuarolc.fi cooTHo-

rrreHr,{eM B HX MOJreKyJre apoMaTEqecKom .rrApa ra nepn$epu.recKofi qa-

c.ra ($ynxquoHzurbHbrx r.r,JrH peaKrr4BHbrx rpyilr). lyuycosrle Betuec-

TBa cocTosT npeHMyIrIecTBeHHo rc yrnepol4 KI'ICJIOpOAa, BOAOpO'44 H

a3oTa.
Onpe4eneHue o1uqezo ey]4yca B floqBe npoBoAlaTc{ o6uquo rlo Me-

ro.uy p[. B. Tropuna, ocrroBaHHoMy Ha oKr,rcneHr4r4 opral{I4qecKoro yr-

JrepoAa pacTBopoM 6*txpouara Kanr{s n cepnofi KHCIOTe. cO4epNcanrae

ryl"ryca BEIp,l)KaeTc.'I B rIpoIIeHTax K MaCCe flor{Bbl. B eepxHena ropu-

3OHTe rroqB ono xoneS.ueTcrr B rrrHpoKux rrpeAeJrax: w 21 o/o s noAgo-

JrHcrblx noqBfi rc 12-15 o/o r uepHoeevrax- fpa4aqHl4 coAepx€Hnflry-

Myca npHBeAgHbI n ilpNloxesuu 5., PasHtre floqBbr oTJII,IIIaIOTC{

Tr{noM paclpeAeneHl4q ryMyca no [pO+I4JIIO' T' e. crpoeHHeM ryMyco-

soro npoQunr.
Baxcnofi xapaKrepHcrr.Kofr ryMyca IIoqB f,BIseTCs OTHOIIeHI{e CO-

AepxaFHq yrnepoAa ryMI',IHOBI'IX KI{CJIQT K COAepN€HHro yrJlepoAa

sylreoxuclcrr (c._/coJ, Aatorlee npeAcraBJreHr{e o ?pynnosoM co-

cma€e zyMyca. flo serHqr.rHe sToro oTHorrreHr4[ onpeAeJltloT mun 2y-

a'ryca (flpwroxeHue 5).

BernquHa Co/C6,. >1 yra:lmaer Ha ryMarHrrft rrnn ryMyca, Koro-

prrfi- xapanrepe' AJd BepxHlrx ropr,3oHToB ''oqB cTenHoft u lecocren-

nofi gou: qepHo3eMoB, TeMHO-KarrITaHoBr,rx, TeMHo-cepbIX JIeCHbIX.

3ror run ryMyca rloApa3AeJrterct Ha co6cmeeuuo zyuamuuit

(C.,ICo* > 2) w fiynaaamuo-zyuamuuil (C../C6. :2-l).

Belxqana C.n/C6,* <1 yxa:rteaer Ha SylsnarHsIfi rnn ryMyca' Ko-

roprril np'cyq 6oniruoft rpynne noqB KaK ryrvrnAHoro noflca (nog:o-

JrucrbrM, cepblM necnuu), TaK H apI'IAHofo (raurrauoeuu, 6ypltvr

[ycrbIHHo-crerIHbIM, cepo:euau)- OylnearHrtfi rnn fyMyca noApas-

Aerrerct Ha aywamHo-Qynaeamuait (14,5) H co6crseHFlo fiynaeam-
nad (<0,5).
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lytulaHorute n SynrnoxucJlorbl peAKo HaxoAtrct B noLIBe e ceo6oA-

HOM COCTOrHnpr. o6uqHo oHH BCryn,IroT e o6h4eHHsre peaKqHH c KaTI,t-

oHaMI4noqBeHHofopacTBopaIIIII{nollBeHHoroIlorJlolqaloulefoKoM-
rureKca n o6pa:yror opraHo-Ml'rHepaJrbHble coeAIaHeHHf,, Koropble

pa3Jrr{qa}oTct nO gBOHM CsofiCrsaA[. fpraru OAHo3aptAHbIX KaTZOHOB

(Na*, K*) xopomo pacrBopplMbl, noABpDKHbI, MoryT flepeMeilIarbc.fl B

rroqBeHHoM npo$une. CoeAIanenaf, ryMHHoBbIx KllcJror c AByx- H

TpercaprAHbrMri Karr4oHauu (C*+, Mg2*, ps3+, Al3+) MiulopacrBopu-

MbI, cJra6onoABl4xcHbl Bce oprano-MnHepaJrbHble coeAl4Heur'r.r $ynr-
BOKpTCJTOT XOpO1IIO paCTBOpI4MbI, VrO O6yCloBJII4BaeT I4X IOABIDKHOCTb

r4 BbrcoKylo MI{I'paIIHoHnyto cnoco6Hocrb B nouBeHHou npoQale.

lpynnorofi cocraB rylvtyca H3MeHrlerct ilo flpo$plnro uoqe. KaK

rrpaBr{no, c rny6aHofi cHpDKaerct Aons ryMI'IHoBbtx KHcJlor lI Bo3pac-

Taer Aont $ylrnoxucnor. 3ru r{3MeHeHHl B cocraBe ryMyca orMeqa-

rorcir [pI4 I,I3yqeHIdH npo$u:rr, Ho Ha3BaHI'Ie rarry ryMyca B rloqBe Aa-

erc.rr lro ryuaruo-SynbBarHoMy orHoIIreHHIo e roprasonre A1.

Ba;ronoft xltMnrrecKrrfi cocran noqB .qaer npeAcraBneHl{e o co-

Aep)KaHHI,i I4 COOTHOITTeHI4H XIIMHLIeCKHX SJIeMeHTOB, I43 KOTOpbrx co-

CTOIIT BC{ IIOqBSHH Ax vrac91. lenerrEqegHrae IOpIrt3oHTbI IOLIB pa3nqqa-

rorc.fl no B:uIoBoMy cocraBy. Tarc, r ryMycoBblx ropg3oHTirx o6blr{Ho

noBbrrrreHo coAep)€Hze yrJlepoAa, a3ora, foc$opa, MapmHqa; gnlo-

BH,Urr,Hbre ropI43oHTbI BbIAenSIOTC.f 6Oree BbIcoKLIM COAep)KaHHeM

KpeMHr{rr, FIo qacTo ooeAHeHbI x(eJIe3OM, UUIIOMHHHeM, KaTbIIIAeM' Ma-

IHI'IEM H AP}'|HMI,I 3JIEMCHTAMH; B I,INNIOBH{IJIbHbIX TOPH3OHTAX HAKAJI-

JlrlBarorcr TJIaBHsIM o6pa:ou x(eJle3o n alrovlaguft.

Baroeoe coAepxaHlre sireMeFIToB paccql'rr[,IBalor B npoqeHTax K

Macce rroqBbl I,I BblpDmalor B BIaAe oKcHAoB' lnannun4ra oKcHAaMH Ba-

JroBoro cocraBa noqB.{Brsrorcr SiO2, A12O3, Fe2O3, CaO, MgO. llo-

cKoJrbKy rroBeAeHHe oKcHAOB XeJIe3a I{ UIJIIOMIIHI4' B IIpOqeCC&X fIO{-

noo6pa:orauur cxoAHo, .qJIq HIax qacro HcnoJlb3ylor cyuuapHuft

noKa3arerb - RzO: (Fe2O3+AI2O3).

Ba,rosofi cocraB rroqBbl onpeAeJlflerct B K&KAoM ee reHeruqecKoM

ropn3oHTe H Marep[Hcroft nopo4e, He 3arporryroft rioqeoo6pasorar*t-

eu. CpanneHl{e coAepxanllfi 3neMeHToB B rIolIBeHHbIX ropl'I3ouTax }I

nopoAe IIO3BOJUIeT yCTaHOBI{Tb H3MeHeHHs x}rMltqecKofo cocTaBa

110r{86r, o6ycrouegHble floqBoo6pa:oearellnblMu npoqeccaMu.

PaeHorrrepnoe pacnpeAeJleHHe SJTeMeHTOB fIO reHeTLIqecKHM fopu-

3oHTaM, KaK npaBl4no, cBuAere;IbcrByer o6 olcyrcrBl'Iu rlpoqeccoB
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paspyrueHr.rfi MHHepaJroB, qTo xapaKTepHo, HarrpvrMep, Anr qepHo3e-

MOB, KaITITaHOBLIX EOTIB, CepO3eMOB.

fla$$epeuqnar\Hs.npo$am no cogepxaHrlro rJraBHbrx oKcHIoB Mo-
x(eT yKa3brBaTb Ha pa3pyrueHHe rr nepeMerqeHHe MHHepaJrbHbrx KOMnO-
HeHToB B rrpoqecce nounoo6pa:oBaHuq. B wnx c.rr}/qartx B BepxHr,rx fo-
pI,I3oHTax noqB Ha6lro4aercn orHocHTeJIbHoe HaKonJIeHHe
KpeMHe3eMa (rar cnugerelbcrBo ocraroquoro Har(onJreHr.rl nara6olee
ycroftuaetx MaHepaJroB - KBapqa, Kr.rcJrbrx [oJreBhrx runaroo) u o6eg-
HeHr,re noJryropHbrMn oKcHAaMr,r (RzO:) H ocHoBaunrnaN(CaO n MgO).
B nrzxnnx ropu3or{Tax rroqB orMeqaerc{ aKKyMyJrxqlu R2O3. Tarcoft
xapaKTep paclpeAeneHH.rr 3JreMeHToB yKa3brBaeT Ha 9naBHZrJrbHO-r{Jr-
JrroBuanruyro aaQ$epeHrrr{ar{Hro noqBeHHoro npofunn, qro xapaK-
TepHo AJrr florrB, B KoTopbIX npoTeKarcT Ilpoqeccbr onoA3oJluBaH]rq
HJIH oconoAeriux (nogsonucrbrx, co.rro4efi).

Ipany.noruerpra.recnnfi cocraB lrorrB - olrHocuTeJrbHoe coAepx€-
HHe H coorHo[reHae B noqBe qacrnq (uexaHuvecKprx oreMeHron) pas-
JurtlHoro AuaMerpa. floqeeHnr,re Lracrurlbr o6teganxrorcr rro pa3Me-
paM Bo Sparqau, Koropbre pa3ruqarorcr Me)r(Ay co6ofi no

$usnuecxnu cBoficrBaM, Mr,rHep:urorurqecrcoMy *I xprMxqecKoMy co-
craBy. ,ftx xaparrepucruKa rpaHynoMerpraqecKofo cocraBa noqB npH
rroqBeHHbrx HccJreAoBaauf,x prcrroJrb3yercr xlaccu$axaqux H. A. Ka-
lrnHcrofo (cu.'ra6l.2).

Cogepxanue fpaHyJroMerparrecKrx $parulafi BbrpoKaercr B Rpo-
rreHTax K Macce rroqBbr. Cpe4u srnx Spaxuuft oco6ufi HHrepec rpeA-
craBr-f,er lalrucras Spaxqux (<0,001 nrrra). Hn - caMa.fl aKrHBHar r{acrb

fIotIBbI, og cocroar B ocHoBHoM I43 IJIHHHOTbIX MAHepanOB, OTJII'FIaeT-
cg sstcorofi rronrorxTeJnnofi cnoco6Hocrrro, 6orar ryrraycoB;IMrz Be-
rIIecrBaMI4, oKcI4AaMH )KeJIe3a H zuIIoMHHI,Ix, nan6onee llerKo BLIMsIBa-
eTct HIiCX0A{III}IMH TOKaMH BOAbr.

B noAsorlrcrbrx noqB€x pacfipeAeJre HHe H]a HocHT 3JrIoB r,rzrJr bHo- HJr -

JrroBuaJrbHbrfi xaparcrep c o6egueuueu eepxHefi qacru npo$rux r'r na-
KoIUIeHI{eM B HrurroBl4anbr{lrx fopn3oF{Tax. B nourax, rAe [paKrnr{ecKl4
crrcyrcrByer BepruKanbHar 4r,rtf$epeHqua'4ufl Mr,rHeparrbHoft qacrr

npo$nm (nanpuuep, B qepuo3eMax), pacnpeAenenvr.evra no npoSrz-rno
paBHoMepHo, c HeKoropbrM MaKcuMyMoM B BepxHefi \acrla (puc. 7).

Peanqrna [otrBerrHoro pacrBopa onpeAensercr aKTrrBHocrbro
cso6oAHrx H+ s OH- HoHoB H H3Mep.rrercff BeJrr{quHofi pH (orpuqa-
TeJrbHofo lorapn$rraa KoHrleHTparrr,uE H+). IIpu ynemlueHlru KoHueHT-
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parlur.r H* gnaqeHral pI{ nonuxa-
roTct, [pr4 yMeHbrrleHr{r4 KoHI{eH_
Tparlrrn - noBbrrrralorcx. 3na.re-
aax pH uta>xe 7 xapaKrepr43yror
Kr,rcJrylo peaicr{Hro, Bbrrxe 7 - urc-
nor*f/ro, pH orco-lto 7 cooreer-
crByer Hefirpaaruofi peaKqr,{r4
(flpanoxeHne 5).

Peaxqua noqBeuHoro pacrBo-
pa o6ycnoaJreHa ruraBnrrnl o6pa-
3OM npHcyTcTBHeM B HeM
opraHar{ecKklx KHCJIOT, OCHOBa-
ulrft, cocranoM noBIoIqeHHbx Ka-
THOHOB.

flpu uccne4oBaHun $zsaxo-
xHMHrIecKHx csoficrs noqB Ha
npaKTagecKprx 3aHrrTar{x ucrroJrb_
3yroTc[ 3uarreHrur FH"oo, onpeAe-
Jr.seMoro n nognofr cycrreFrcHr,r
noue. Pearqrl.rr noqBeHHoro pac-
TBopa pa3Hbrx no.{e rore6reror B
rxrapoKoM rauTepBane - or 3 ao 10
(Ilpu:roxeune 5). Tan, cuntuo-
KLIcJIa-fl peaKllat xapaKrepHa Ars
BepxHI{x ropI43oHToB TI4IHEIHbIX [oA3oJIIrcrbIX norlB n no4:olon, o6o-
raqeHHbrx arpeccaBHbrnau $paxrlnxiuu sylrroxacJror r{ o6egueHnux
OCHOBAHHSMIA. B NCPXHHX TOPI43OHTAX AEPHOBO-NOA3OJII'CTbIX H CE-
pbIX JrecHbrx noqB, FAe fiporTyuupyercs 6olrure ryMHHoBbrx Kr{cJTor H
coAepl(Hrcf 60lsrue ocuonanuft, peaKr{HJr rd3Merulercff or nuc.noft 40
cla6oxaclofi . B noqsax, coAeplrarrlax rap6oHarn rtzrnbrlr,ur, (vepHo:e_
Ma4 KaruraHoBbrx r{ ap.), pH M0}K9T noBbrrrlarbcx 40 cna60rqeroqHbrx
H UIEIOqHbIX gHA'{EHI,Ifi. CAITTTOqEIOEIHAS PCAKIII4JI NOqBCHHOTO PAC-
TBOpa o6rFilro cBs3aHa c [pficyrcrBr4eM B notrBe coArr (NaHColunu
Na2CO3), uro Ha6rroglercs, Hanpr,rMep, B coJroHrlax.

fro'rnennrtfi uor,rorqarorqnfi KoMrrJrexc. llo.{senFnte KoJIJrot4rIbr
B coBol(yrlHocrH c nolnoqeHHr'rMw vMu KarI{oHaMI4 HzrsblBalorc-'I IIoq-
BEHHbIM IIOffIOqAIOIqT4M KOMNJIEKCO'rA (IIIIK). K NOqSCHHSIM KOJIJIOI{-
AaM OTHOCflTCT qacrr.rrlbr pa3MepoM < 0,0001 rru. Onn cocrorr r{3 0p-
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Pue. 7. ITpoQwrcuorc rcpueue pacnpe-
deneuun unucmoti Qpax4uu (%o) e
depxoeo-nodsonucmbrx noueac (l) u
uepuoseamx (2)
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|AHI{IIECKHX H MHHEPAIIbH6IX COEAI4HEHI4ft. OP|aHHqCCKHE KOJIJIOI'IAbI

npeAcraBJreHbt ryMr{HoBbrMH KHcJroraMr4, syrbBoKHcJroraMr4, ryMr,rHa-
MH r4 ApyruMH CJrolKHbrMn opfaHr,rqecKnMH coeAHr{eHHrMr,r. Mr,rHe-
panbHbre KoJIJIoHAbT B ocHoBHoM BKrroqaror rJrr4HpreTble Mr4Hepzurbr
KpucTzunr{trecKoro cTpoeHr4fl , a raK)rce aMop+Hbre BerqecrBa, ilpeHMy-

IuecrBeHHo rHrpoKcI,IAbr )r(eJle3a 14 aJfiouuuvrfr. BcleAcrnue Muuloro
pa3Mepa Konnop{,4Hbre qacrHrlbr HMeIor 3HaqHTenbHyro cyMMaprryrc
rroBepxHocrr, 6omuyro [oBepxHocrrryro 3Hepfxro u o6la4aror Bblco-

roft cnoco6Hocrblo K tIorJIolIIeHIzto pIoHoB I{ MoJreKyJL KomaqecrseH-
Ho norurorplTeJrbHa.fi cnoco6goctr xapalcepl8yercfl eMKocrblo rIorJIo-

rrleHufl, vsru euKocmuo KamuoHHoeo o6ueua (EKO). Taxunr o6pa:ona,
eMKocrb nonloltleHr4-fi - gro cyMMa Bcex o6vengnx KarI{oHoB, Koro-
pne cnoco6Ha yAep;Kr{Barb lroqBa.

Eurcocrs norurorqeHl,rg Bblpoxaerct B Mr-fKn Ha 100 r no.{Bbr*.

floqesr cKJIbHo pa3rt4rralorc.q tto BeJrHqr{He eMKocrH rIorJIouIeHH.a: or

t ao 70 Mr-gKB. OHa:aeacar or rpanyJroMerpuqecKoro cocraBa rlot{-
Bbr, coAepxaHr.r{ ryMyca I,I MHHepZUIoTHqeCKOTO COCTaBa slUOrOft

$paxuun. B nec.{aHrrx noqBax eMKocrb nomouleHus or{eHb Hu3Kat
(1-5 nnr-exn na 100 r novrrt), B cyrnnnucrrlx- 15-20 Mr-3KB, B HrI,I-

Hucrbrx -25--30 Mr-sKB. B ryuycorrtx ropl43oHTax noqB eMKosrb no-
rrroilIeHus BcerAa 6omnre, qeM B Hl4)KeJrexalqux. 3ro cBt3aHo c BbI-
corcoft (150-200 ur-exn) eMKocrblo IIorJIoqeHI{s ryMycoBblx

BerrlecrB. lnuHzcrue MI,IHepanbI xomorz4uofi Sparu1au cHJIbI'Io pin-

.nnqarot'cs rro BeJIIcqHHe eMKocr[I norllouleHu.a: or MaKcunaalrHofi y

MoHTMopr{JrJroHr{ra (60-100 rrar-sxr) Ao oqeHb Huslcoft y KaoJIHHI{Ta
(3-15'ur-sxn), so, 6esyclonHo, BJIIiner Ha BerHrIHHy eMKocrI,I o6iue-

HZI TIO{BbI;

flpa auaruse fIfIK oIIeHHBaerct BenI,IqI,IHa eMKocrrl nonlorqeHa{
no cneAyroil{r{M noKa3are:rxu (e lr-sxn): lralax <20, cpegrux2040,
6oruua.fl >40 (flpunoxeurae 5). Cnenyer raxx{e npocJIeAHTb I43MeHe*
Hr,re eMKocru [orJIotqeHI4rI no npo$rurro noqe. Hau6omruefi eMKOc-
rlro o6uqno xapaKTepr{3ylorcq ryMycoBo-aKKyMyJrtrI4BHbIe vI HIrIrro-
BHaJrbHbre roprl3oHTbl IroqB, cauofi nusrofi 3JrIoBHairbHbIe

' 
f-g*" : aroMHarl Macca 3JleMenTa,/sa,reqtgocrr; Mr-3KB : r-gKe/1000
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roprr3oHT6l. Hauparvrepl Ar.{ qepHo3eMoB xapaKTepna 6o.nrura.{ eM-
Kocrb rrouroqeHu-s r.r aKKyMyn.srueHrrft THrr ee pacnpeAeJreHnfl e
MaKcr{MyMou EKO B BepxHeM ropr{3orrre H rrocrenennsru y6ueana-
eM ee KHr{3y. 3ro n 3HaqaTeJrbHofi uepe cB-rr3aHo c BbrcoKr,rM coAep-
)KaHr,reM ryMyca H HaKonneHr4eM opraHallecKl,fx KoJrJroraAoB B Bepx-
HeE rracrur npo$anx qepHo3eMoB. B noA3oJrlrcrbrx noqBax,
HaflporprB, eMKocrb norJrorrleur,rfl. Marafr, no upo$unro oHa pacnpe4e-
rfrercg, Iro gJrIoBr4iuIbHo-t4JrJIIoBr.raJIbHoMy rl,Iry/, qro o6tgcnsercr
HI{3KI'IM COAEPX€HHEM ryMYCA I{ 9JIIOBII'IJIbHO.I4JIJIIOBHAJIbHbIM PAC.
npeAeJreHr4ena unacrofi $parqr.rn.

.{pyroft sa:rcrroft xapaKrepacrulcofi .IIIIK cJryxr,rr cocraB nomo-
IqeHHbIx (o6rvleHuux) KarHoHoB. Paslrnqnrre rnnbr rroqB orJrr.Fralorcr
no cocraBy Karr{oHoB H r{x orHocr{TeJnuoi polu B eMKocrrl nomloqe-
Hr.H. floqnH, rroilrorqalorqr,rft rcomnleKc Koropbrx coAep)KHT ToJrbKo
C*+ u M**, cqprrarorcr HacbrrrleHabrMr,r ocnoBaHr,rxura (nanpr{Mep,
rrepHo3eMbr). Ecla :aapflAy c C*+ ,4M** B cocraB rrornou{eHH;rx Ka-
Tr4oHoB BXoAsr BoAopoA u ,ulroMprHr4ft, ro nouea HeHacblrr{eHHa ocHo-
BaHHrrMH. 3ro xaparcrepHo, HarrpnMep, A/.r{ [oA3onncrbrx rorrB. HeHa-
cbrrqeHHocrb ocuoBaHr{rrMra fIfIK BbrpoKaercfl B nporleHTax n ee
BeJrr.{rrnHa rrponopqraoHaJrbHa orHorrreHxro cyMMbI H+ u Al3+ K cyMMe
BCCX nOHTOUIeHHBTX KaTI,TOHOB.

Han:,l.true Na+ r cocraBe nornoilIeHnbrx KarI{oHoB yKa3brBaer Ha co-
JloHqeBarocrb froqB. .{nx peruenux Bonpoca o crerreHu conoHlreBaroc-
ru Heo6xo4uMo ycraHoBxrb rrporleHTHoe co4epxanne o6uerruoro Na+
no otHoruegulo K cyMMe rrorJlorrleHHbrx KarHOHoe. Ecrra Na+ cocrae-
Jrfler B rarou-lndo ropH3oHTe 6onee 20o/o cyut./LFir nornouleHHbrx KaTr{-
oHoB, IroqBa orHocaTc.s K coJrourlaM. flpu otlrocnTeJrbHoM coAepx€-
FIIlu Na+ or 5 Ao 20Yo no,asFn orHoc.flTcr K colroHrleBarErM, Ha[pHMep,
KarrrraHoBar coroHrleBaras. Coronqegarocrb crrr,ITaercx culsuofi npu
orHocuTeJlbrroM coAepx€Huu Na+ l510ya, cpegnei - 70-l5Yo, cna-
6oft - 5-lA% (flpanoxeuae 5).

Err,rxocrr ronro[{eHr4.r KoppeJrrzpyer c coAepx{aHneM uttucrofi

Spaxquu n ryMyca. 3ro oco6enHo qerKo rrpoflBrflerc{ B noqBax c
gu$$epeHryrpoBanHrrM npo$unenr (nogsollrcrurx, cepbrx lecnux),
rIe pacnpeAeJreHHe KaK r{ra, TaK pr flonlorrleHHbrx ocHonaguft HocHT
3;IroBuzlirbHo-HJrJrloBr{uurrurtft xapaxrep. PannouepHoe pacnpeAene-
nne n npoQntre rrra, fyMyca H norJrorrleHubrx ocHoBannfi ua6lro4aer-
cr B qepHo3eMax.
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Co4epxanue nap6onaron. {nx p.aAa norlB xapaKTepHo rlpucyr-
c'rsne CaCO3, Koropblfi Mox(er 6rrrr nprypoqeH K pa3HbIM reHerl,tqe-
cnr,rM ropH3oHTaM. ftry6wwa 3aJIefaHHl CaCO3 I.I xapaKTep ero pac-
upeAeneHus no npo$ulrc cn)trar oAHHM u: r.:raccn$I4KarlnonHbx
npH3HaKOB.

Kap6onarnocrb noqBE'I B none ycraHaBJIHBaIor no ee BcKIinaHHIo

nor .{eficrsnent con.sHoft KI/tcJIorbI:

CaCO3 + 2HCl : CaCl2+ H2O + CO2 t

Koruqecrso lcap6ouar:or BbIpzDKaercF B npolreHTax COz
(no pesyrmrarana ra6oparopuoro ananuza). flo.rsa Mo)Ker BcKunarb B
nepxnefi, cpeguefi Iartn nuxneft qacrl{ noqBeHFroro npoSrmr. Cogepxa-
nne xap6onaroB qacro Bo3pacraer c rrry6ranoft noA BJIUIHIaeM Hl4cxorq-
IILTX TOKOB BJIarH, qro CBgAeTeJrbcrByeT o BbIUIeJrar{HBaHuvI I{x H3 Bepx-

Hr{x ropu3orrron. Ha'rofi u:u.I u:aofi rrry6uHe, pa3JrI,ILIHofi arrl pasHbrx
TrrrroB nour, $opuprpygrcfl HrulroBllrurbno-xap6oHa'rnrtfi ropusoH! rAe
coAepxaHr4e xap6oHaror nara6onsruee no cpaBHeHHro c Bblilre- u HH)Ke-
Jrex(urluMr4 ropH3oHTaMIa. Bosl,Iox'-{o yBeJII,rqeHHe coAepxaHr{.fi nap6o-
HaTOB 3a CqeT KaflHnn-'IpHoto nolrtflruBzllllul BJIaru u3 rpyHroBbD( BoA I.I

nocJre4 oqeFo BbmaAenru CaCO3 H3 pacrBopa B pe3ynbrare plcnape-

HHr Bnarr4. Hamaque HrlJlloBuarbno-xap6oHarnofo ropu3oHTa xapaK-

TepHo Anr r{epHo3gMoB, KaIuTaHoB6tX IrOr{8, COJIOHIIOB H.{p.

llpucy'rcmne xap6onaroB, KaK 6ulo nora:aHo paHee, co3Aaer cJIa-

6orqerounyro Hnrr qenoqHylo peaKql4lo noqBbl

Iuric (CaSO q'ZLI1O) Bcrperlaerct roJIbKo B noqBax apulntx pafi-

oHoB r,r .rrBrqerc.fl xapaxrepl{ofi oco6esnoorblo Io)KHbrx qepHo3eMoB, Ka-

rrlTaHoBbrx [oqB, coJIoHIIOn, 61plrX rS/CTbIHHO-CTeIIHIIX nOqB n Ap.
O6rrqso rurrc HaKalrllwBaercfl, y rpaHI4IIbI caMoro rrryr6ororo e)KeroAHo-

ro rrpoMaqnBalIptr noun. lny6uHa ero 3aneraHHJI B rrotIBeHHoM npo$N-

Jre pasJrr4qHa u o6ycnomeHa npell(Ae Bcero crerleH6lo applrHocru KJIH-

uara. Co4epxaHr4e ranca B rloqBax Bblpalxaercq n npoqesrax SOl.

JlerropacrBoplrMr,Ie coml. B npo$une rroqB 3acoJleHHoro p.sAa
(corouuaxoB, coJroHllon, colo4efi), a rarxe B HeKoropblx rloqBax

apnulroft sonrr (xaurraHoBbtx, 6yprrx lrycrblHHo-crenrlbtx, cepo-6y-

pbrx r{ ap.) npracyrcrBylor nefKopacrBopl,IMble co.nn. Onu Moryr pac-

floJrararbcr na pasuofi rny6une or rloBepxHocrl{ rIoqBbI.

,ftr 4r.rarHocrHKH 3acoJreHHblx noqe Heo6xoAzrvra uu$opMallil{ o

KOJTHT{eCTBe H COCTaB9 JrefKopacrBopHMbrx coteit, a raruKe o rny6nHe
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3ajreraHr{rr coJreBoro fopr43oHTa B noqBeHHona npoQr,nre. c sroft rleJrbro
npHMeHgercfl Bo.ryruu Bbrrs)KKa H3 norrB. cyuua nernopacrBopxMbx co-
lefr eltpaxaercfl B npolreHTax K MaCCe nor{Bbr H Ha3bBaerct IuIorHbIM
(unn cyxznr) ocrarrou. flo ero BeJrr4qHHe ycraHaBrr'Baercr crefleHb 3a-
coreHrur rroqBeHHoro Foprrconra. Ecm,r cogepxanNe co.rlefi nreHee 0,302,
norreeHFrllfi fopH3oHT CqHTaercr He3aconeHHblM, H IIpI{ OTCyTCTBHH Ta-
Kr.fx ropH3or{ron 4o nry6znH 150 cM floqBa B rIeJrOM Cqprraercfi He3aco-
nerIlloft. flo creneupr 3acoJreHHr rrorrBbr Aenrrct Ha rpyfiIlbr B cooTBer-
c'rBr4vr c BeJrnqaHofr uloruoro ocrarr€ (cynrnrn co^nefi), KoToparr
Bbrpax(aerc.s B rrporleHTax Maccbr cyxoft rroqBLr:

cna6os acon e HHbte (0,3-0,5 );
cp ed ues acon eHHbte (0,5- 1,0);
cunbH os sconeHHbte ( 1,0-2,0);
oveHb cwtbHosacaneHHbte (> 2,0).

rlo nry6r'lHe sanera'.as coJreBbrx foprr3oHToB rroqBbr AeJr.rrrcfi Ha:

conzHvaKoaare (0-30 cu);
cottoHuaKoeamwe (30-80 cu);
eny6orcoconoHvaKoeambte (80-1 50 crra):
zny6oxosaconeHHbte (> 150 cu).

Ha.eaHHe noqBbr no crefleH' 3acoireHhJr Ao6asrqercr K ocHoBHo-
My HtBBaHI4a noiIBbI: HailpHMep, conoHeu coJloHqaKoBatrrfi, Karuta-
HoBa.rr my6onocoloHrlaKoBar€ul

3. 2. Xuwr{rrecKr,re cBoficrBa pa3rrhrx rr.rrroB rroqB

Ifoilrolucrbre fioqBbr. flpofiult noI3oJrucrbrx noqB uermo 4uS-
$epeHqrapoBaH rro naopsororuqecK'M npH3HaKaM r4 xHMHqecKHM
ceoftcreae{. lloqssr xapaKrepr43yrorcff Hr43Kr4M coAep)KaHHeM fyMyca
B ropu3oHre Al (3-4%) r,r pesxrarra ero y6rrsaHHeM c myduHofi, He_
peAKo B ropu3oHTe BtFe ryMyc ne o6napyxlrBaercr (puc. g). B co_
craBe ryMyca npeo6la4aror $ynrroKucJrorbr, o r{eM roBopr,rr y3Koe
orHoueH'e c.*/c6n e npo$r.rne: THn ryMyca ryruarHo-$ynrear*rrril
u:rn Qylmarusrft.

@ylrnorcucrorbr xopo''o pacrBopnMbr H arpeccr4BHbr rro orHorrre-
frHro K MHHepaJrbHofr. qacru noue. flponrrKa-rr B rloqBy c Ht4cxoA'lrlrlMr{
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rfr{ro noqBeHHoro pacrBopa B BepxHI4x fopH3oHTax Al w A2

(pH"oo 4,0-5,5). KHn:y KucJrorHocrb yMeHblxaercs, Ha qro yKul3blBa-

eT yBenl4rleHrae :na'rennx pH.

Arpeccraenrre opfaHr{ErecKr.{e tsJacJroTbr pa3pyua}oT MI{HepanbHyIo

qacTb rroqB, Cnoco6creyror o6pasonauruo opfaHo-MraHepanbHbx coeALI-

r{eHr{ft LI BbII{oCy I,D( B HIIDKHI4e IDpIlt3o}ITbI. Onn paurnOpfloT cBO6oAHbIe

IIoJr},TopI{bIe oKCHII,I,. B pe3ynbTaTe qelo npoHcXoAI4T pa3pyIIIeHIre
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CTpyl(rypbl IIOqB, flerrru3al{u;r HJrltcTbtx LracTrilI I4 BbrMbIBaHLIe fx (6na-
roAapff npoMbrBnoMy petKlrMy) v3 rJ.arycoBoro (Al) n, oco6elruo, n3
sJrroBr,rzllr;Horo (A2), ropu3orroB B turJrroBazrJnnHfi (B$r.). 3ro no;1rnep
xAaeTct 3JIroBHa.irbHo-T4JIJIIOBH;tJrbH6IM KOIITpaCTHbIM pacnpeAeJreHl4eM
uo npoSrurro ralncroft $paxryrur, ara$Ke R2O3, TecHo csxsaHHrx c Heft.

lloAsorr,rcmre rror{Bbl I{Meror Ma;ryro eMKocrb rrornorleHn.rr u xa-
paKTepLI3yIoTc{ HepaBHoMepHEIM SJIIoBHaJIbHbIM pacnpeAeJIeHLIeM ee
no npo$u.nlo: Har4MeHE[ras BeruquHa eMKocrra orBe.raer ropr3oHTy
A2, uarcra*ralrbnas - ropusoHry B.

B cocraee nourou{eHHbrx Karr4oHoB B BepxHr{x ropr{3onTax npeo6-
Jra.4aer H+, roroprrft n o6ycnoB[r{Baer rrx Bbrco(yrc Kr{c;rorHocrb.
3Hauureruryro poJrb r{rpaer uAl3+, TaKxe cnoco6crnyrouquft rroArr{c-
JIeHr4ro cpeAbr. Ha"naque BoAopoAa H iurK)MHHHT roBopr,rr o HeHacbr-
LUeHHO CTr{ rIOqB OCHOB AHIIIflMVT -

Han6oree BbrcoKoe coAepxaHr4e H+ na6nro4aercfl B ropnsoureAl.
B nnxuefi qacrr{ npo$rulx ponr H+ yMeHbrrraercr r.r HaqrrHalor npe-
o6na4arr C*+ u Mg2*, q'ro cnoco6crByer r.r3MeHeHr4ro peaKur{H cpe-
AbI B cropor{y MeHee K}rcnbrx :naqenuil. 34ecr yMeHbrxaerc.rr rapKe
cTeIIeHb HeHacbIIIIeHHOCTII OCHOBaIII{.fl MH.

Tarcxu o6pa:ou, ocHoBHbre xr4MnrrecKne ceoficrna noA3onr4crblx
ItOtIB CneA/IOU{He: HI{3Koe cOAepn€HI,Ie r}TUyCa U pe3Koe IIaAeHLIe ero
c rny6aHoft; @ynr,earnufi cocrae ryMyca; Kr,tcJrax peaKrlr4r rroqBeHno-
rO paCTBOpa; MaIIas. €MKOCTb nOIJIOtqeHXt, SJIIOBH{UILHO-IzIJLIIOBIAilIb-
Hoe FoHTpacrHoe paclpeAeJreuue n npo$lr,ne vra, noJryropHbrx oKcH-
AoB, eMKocrr4 o6ueua; Be.ry/qa;I pols H+ B norIBeHHoM rrorJrorqaloilIeM
KOMrlneKCe BepXHr{X IOpLI3OIITOB

Ceprre Jrecnbre rroqBbr xapaKrepn3)florcs 6olee rEHreucusnofi ry-
uu$Nxaqaeft opraun recKr{x BerrlecrB. Co4epxanne ryMyca no cpasHe-
HHro c rroA3oJrrrcrbrMu noqBaMr,r Bo3pacraer rc 54Yo. Ero pacnpegele-
rrae r npo$xne ror{B aKq/MyrsrI,IBHoe, c [ocreneHHbrM )a[,{er{brneHueM
BHr43 rro npo$ranro. B roprEsoure Bg, rraoxer 6um He6onlruofi eropoft
MaKclrMyM coAepxaHr,rr ryMyca. Cocrae rylryca $ynrrarno-rynrarHbrfi,
orHoIrIeHI{e C.*/CO^ :1,A-1,2. Pearqux cpeAbr MeH.rrercq crr xncnofi e
ropr.r3ouTe Al ao ueirrpalrnoft s rrrcrffefi uacrn npo$r4Jrr,, arrprHaltr4-
uua xap6ouaroB B ropu3orrre BC.u - u Ao cla6oIr1eloqsofi.

Pacnpe.qereHr,re r{Jr}rcrofi $paxunra no npo$unro rroqB Hocr{T He-
KoHTpacrHbrfr gJnosuarbHo-r4;rJrroBr,ranrntrfi xaparffep co c.rra6srM srr-
HocoM r.r3 ropr{3oI{Ta AlA2 H HaKonJreHueM B }tnfiroBl,rrurbHo-Mera-
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Mop$HqecKoM ropu3oHTe, Anaroruqno pacnpeAer{Iorcq e npo$rale

H noJryropHbre oKcuAbL Eurcocrs noulotqeuaq o6r,l'*ro cpeAlrflfl I,I co-

craBJr.rrsr 25-30 err-sKB/l00 r rIorIBbI. B coctaee norJIoI{eHHbIX KarH-

oHoB, rroMl4uo Ca2+ vM**, e nepxnefi qacru npoQlurr Hpl4cytcrBy-

rcr e He6orblrloM KonuqecrBe H+ u Al3+, qro no3BoJlter orr{ocl{Tb

cepbre necHble noqBbl K ITOLIBaM, HeHaCbI[IeHHbIM OCHOBaHUAMIj-
rlepnoreusr xapaKTepu3ytorct BbIcoKHM coAep)KaHI'IeM ryMyca B

BepxHlrx fopl{3oHTax (A1, AlcJ v nocrerleHHblM rIaAeHI{eM ero

coAep)KaHr4t c rrry5nuofi. B cocraee ryIuryca npeodna4aror ryMI'rHo-
Bbre KacJrorbr, Ha rITo yKa3blBaer iul4poKoe orHoureH*Ie C.lC6.' fY-

uarnuft rran ryMyca B Bepxnl,rx ropu3oHTax (Cr*/C6* >2) nocreneHuo

nepexoAur n $ynrnarHo-ryuarHufi, a B roptl3orrrax B u BC, rAe oo-

AepxaHr.{e ryr\{yca <lYo, ou craHoBllTcfi ryrraruo-sylbBarHblM. fyuu-

HoBbre Kr,rcJlorbl cBs3aHbI npeHMyIrIecrBeHHo c C*+, uro o6yc;ronml-

Baer rrx He[oABI.DKHocrh H cnoco6crayer 3aKpeIrJIeHHro ryMyca Ha

Mecre cBoero o6pasoraHus.

.{nx ropusonroe A1 N A1B xapaKTepHa ueErpalrxax peaKlrns

cpeAbr, o qeM roBop.sr 3HaqeHH.x pHroo6,51,0. B uuxnux ropu3onTax

(8.) peaxuurl cranoBuTcf, ureJlorlHofi (7,5-8,0), uto cer:ano co 3Ha-

lrr,rreJrbHblM co.qepx€Hr.{eM 3Aecb nap6onaror (crr,r. puc. 8).

finx uepHoseMoB xapalffepHa oAHopoAHocrb BtlrloBoro cocraBa rro

npo$unro, o rIeM cBuAereJrbcrByer paBrIoMepHoe pac[peAeneHlae

R2O3. 3ro roBopI{T o6 orcyrcrrna pa3pymenl4JI MI{H€paJIruofi ocno-

Bbr noyBbr. klnucras $paxqr.rx roxe pacilpeAeneHa paruoruepilo. IIe-

peMeuleHaJ{ Irna n npo$aJle He na6nroAaerct, oAI{aKo nexo'ropax o6o-

farrreHHocrb HM BepxHI{x ropI43oHToB (Ai-AicJ HMeer Mecro, iITo

cB-rr3aHo c noBbIIIreHr{bIM COAepiKaHr{eM OpraHlIqecK[x KonJroHAoB-
r{epnoseuu pIMeIor Bblco\yro eMKocrb Karl4oHHoro o6uena' I'Isue-

HeHue EKO c rrry6unofi Koppenupyer c I{3MeHeHLIeM coAep)KaHilflura

H ryMyca. ftroqna HacbIIrIeHa ocHoBaHHtMI,I: B cocraBe o6naessux rca-

TrroHoB npucyrcrBylor roJIbKo C*+ u Mg2*, npurleM Ca2+ rcer4a npe-

o6raAagr, cocraBJltu 80-90% or EKO. Clegyer orMerurb, qro B

BepxHHX fOpH3OFrraX qepHo3eMoB BbIITIeJIOqeHHbIX H OIOA3OIIeHHBIX B

ne6omruovi KoruqecrBe rrpncyrcrByer BoAopoA.

Tannu o6pasou, ocHoBHbIe qeprbl xr{Mr{r{ecKHx ceoftcrr qepnoge-

MOB CJreAylollpre: BblcoKoe coAepx{aHl4e ryMyCa C [OCTe[eHI{blM efo

naAeHr.reM c rrry6uHofi, efG IJrMarHstft coctan, H3MeHeHI4e peaKql4r{ or

Hefirpamnoft n aepxHnx fopu3onTax Ao rqerotlHoft - s HpIxHI4x, BIII-
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coKarr eMKocrr o6uena, HacblutreHHocrb ocHoB alvn,ltyl H Be.{yqas
porm Ca2+ B rroflror{arouleM KoMrrJreKce, paBHoMepnocrb pac[peAeJre-
r'vil- wn u RrO3 B noqBeHHou npo$nne.

Kaurranosbre noErBb!. Ycrosvr Air,rl rylfycouaKonJreHr{.rl B 3oHe
Karrrral{oBbix lrorrB MeHee 6naronpuxtgbr, LreM B soHe qepHo3eMoB, rro-
3TOMy COAepXaHHe OpraHHqecKoro BerIIecTBa B KarrrTaHoBbIX noqBax
cyulecrBeHHo HrrKe (or cpe4nero 4o Hnsroro). lpynnoaofi cocraB ry-
Myca no h{epe Hapacrawvrs. 3acy[ur.rBocrr4 H3Meg_rrercx or $ylrnaruo-
ryMarnoro n ryr.laruo-SynbBarHoMy. Kap6oHarHuft ropr,r:onr B Karr-
TaHoBbrx noqBax JrelKr4T 6lr.uce K rroBepxuo cryL a noA HI4M, KaK
npaBaJro, o6napyxcneaercr HJrJrroBr,rnJrbuo-fr.rnconufi topH3oHT.

Pear<qux rroqBeHHoro pacrBopa B oTr{x ilor{Bax - or cla6ouleno.r-
nofi go rqelouHofi. Euxocrr [orurorqer{Hr - or cpe4ueft Ao nralofi.
B cocraBe [IflK, KpoMe C*+ u Mg2*, e He6ommoM KoJr]rqecrBe r4Me-
erc.fl Na+ (5-10% EKO). Pacnpege.leHue r{rrucrofi $paxqnu u R2O3
no npoQunrc iloqB qarqe ecero cra6o.qu{tfepeHqnpoBaHo, oAHaKo B
coJroHqeBar;rx pa3Hocrtx KarrrrauoBbrx nor{B Mo}Ker ua6.nlo4arrc.r rrx
HaKOrrJreHIlie r nepxneft qacTr4 I{JIJr}Ots}IUUIbHO|O FOpr43OHTa.

Co.rroxqrr. ?rra novmr, KaK npaBr4Jro, feHerr4qecKl,I cBr3aH6r c co-
JronqaKaMr{ u o6pa:yrorcfl B npoqecce HX pacconeHus. ftraeHar poJrb B
$oprrrnporanlrr4 coJroHr{oB npr.rHaAlrexr{T norJrorqeuHoMy Harpr{rc.
flpu nosgeftcrBprr4 Ha floqBy MuHepairr43oBaHHbrx aarpraficogepxarlra(
BoA nponcxoAur o6MeHua.fl peaKrlrdr Na+ c Ca2+ u}i4**, HaxoA.firqfiMu-
cr B rronroilIarcqeM KoM[JreKce. MHoronparnoe qepeAoBaur4e npoqec-
coB 3acoJleHl4rr H paccoJreHpu noLIB [pHBOArr K r{aCbIIr{eHUro [ornou{a-
Ioryero KoMnJreKoa HarpI4eM. Koruoagsl, HacbrrqeHHble HarpHeM,
[€pexoArT B 3oJrb H B paCTBOpeHHOM COCTO_flH{H nepeMelqaroTct BHHS.
Ha rparuqe 3aJrerar{rarr pacrBopuMbrx coleft KoJrJrohAbr KoaryJrl{pyror.
Ilpo$am noqBbr oKa3brBaercfl qerKo gr,r$SepeHrlr4poBaHHbrM Ha ropu-
3oHTbr: gJrroBuaJrsrrblft uagcolonqonHfi, o6egxeHurrfi xolloragauz, ra
rzJrJrroBr4iurbnnft coloHLloBbrfi, o6oraqeuHrrft rollou.qanrz.

CoroHqu xapanrepa3yrorc.rr Hr43Kr4M coAepxaHueM ryMyca B ropu-
soHre AlA2, ue6oltuuaM yBerHrteHHeM ero n 81N", Aiuree - pe3KHM
na,{eHr{eM Krru3y. Tanoe pacnpeAeJreHrae yKa3brBaer Ha TIoABH)KHocrb
ryMycoBbrx BeqecrB. Cocras ry!{yca rynaarHo-$ylrsarHHfi B Bepx-
Hrzrx ropH3onrax, $yltraruufi - B HHlKHr.rX.

Il{elovnax peanrrur. trarflercs. xapaKTepHoit ws conoHqoe. OHa
H3Meu.r{ercfi no nposznro or cna6ouleno.rsoft B ryMycoBo-3JlroBtrzurb-
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HoM fopa3onre A1A2 Ao urerotlHoft (cunsnorqelounofi) B HJIIIIoBI'I-

aJrbHoM coJroHIIoBoM B, Na. IlocleAHee cBt3aHo c BbIcoKHM coAepxa-

Hr4eM rroDrouIeHHOrO HaTpLIf .

Kap6onarrr o6napyxuraro:rcs HerrocpeAcrBeHno rroA conoHltroBblM

roprr3orrroM, rge $oprraupyercc fopl'I3oHT B"u. Knu:y coAepxaHre

rap6ouaron fiocreneHno yMeH6[raercs.

lIo4 ropusoHroM MaKcI{MtuIbHoro coAep)KaHH{ Hap6onaror Bblpa-

16eH fopH3oHT HaKoIrJreHI4.r rgrrca B"r. flocle4oBareJlbHocrb 3a,{era-

HHq srlrx ropI43oHToB o6ycloenena crerleHblo pacrBopl'rMocrra nap6o-

HaroB kr cyrr$aror Harpa{: cHaElara BbIEaAaer HalrMeHee

pacrBopltMblft CaCO3, HIDKe - cpeAHepacreopuuslfi CaSOa, erqe

rrry6xc 3aJrefaror JIefKopacrBopI,IMbIe coJIH, B qacrnocrl'I xJIopIanLI.

flpo$nnr noqBbl pe:xo 4utfSepeHIII4poBaH no coAepxanuro aluc-

rofi $parUI{Ia lr R2O3: pacnpeAeJleHl4e HX no npo$ramo sJlroBl4a.rrbHo-

r{DrroBlrrrJlbHoe KoHTpacrHoe, c o6e4HenueM ropLI3oHTa AIA2 u sa-

KorrJreHpIeM s BtNu no cpaBueHrto c nopogofi.

Cononqn orJraqatorct nugrcoft eMKocrbro o6ueHa, Koropaf crrllbno

lasMeIUIeTCfl nO npOSunro, CJIeAyt 3a H3MeHeHVeM COAeplKArrvtA vtnl.

B cocr:ase noHIorqeHHbIX Karl,Iot{or: rallquft, uarrrrzft, uan'puil C*+

sBr{ercs AoMI{HVpyauII{M KarHoHoM, Ho BarKHyrc polr nrpaer Na+:

ecJrr{ ero coAep)KaHl4e B cyMMe florJrolrleHrlErx KaTI'IoHon>2Ao/a, noqBa

oTHOCi{TC.tr K Tl{rTy coJIoHqoB.

Taxranr o6pa:ov, ocHoBHbIe qeprbl xnMl4qecKoro cocraBa coJroH-

qos: HLrgKoe coAepx€Hue r)rMyca, efo ryMarno-Sylnnatilrfi cocran,

noABI4rKHocrb ryMaroB u SylrearoB rrarpvt*, [IerorlHar peaKry4fl rtoq-

ebi, ura3raf eMKocrb KargoHHoro o6nneHa, 6orluras Aon{ HarpuJI B no-

DIOUIanUIeM KOMII'IeKCe, SJIIOBI4aJIbHO-I{JIIIIOBI'IZLIbHOe KOHTpaCTHOe

pacnpeAeneHpre B nor{BeHuou npO$ule vtJIaV R2O3, IIpLtCyTcTBI4e JIer-

KopacrBoplaMrx coneft noA coJIoHIIoBbIM ropH3oHToM.

Kpacnoreurr. Xapaxrep BblBerpr4aatrvttt u cocraB I'IcxoAHbtx

ropoA ($eppalnurHble KpacHoIIBerHI'Ie Kopbl) o6ycnon-nxBaer

6eAHOCrr KpacHo3eMoe Sio2, ocHoBaHI'IflMI',I H 6Orarcrao Hx

rorryropHblMu oKcI4AauLr (Fe2O3 a Al2O3). Koru'{ecrso ryMyca B

noqeax HereJII,IKo n xole6lercc or 3 Ao 5% (pexe 6-8yo), KHH3y oHo

pe:ro y6unaer. B cocraBe ryMyca npeo6la4aror $ylrnor<NcJlorbl:
BBepxT ryMyc ryr'raruo-S-vlrsarHsIfi (Cr*/C6n 0,6-0,8), BHI4sy -

$ynma:mufi. Pearqns cpe.4bl rro BceMy npoQn-nrc rloqB Kl4cJrafl'

pll:4,3-5,4.
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Euxocrr nornorqeul-r.s HeBerr4Ka, cocraBJr'er B cpeAHeM 5-10 ur-
srs/l00 r. B cocrase norJrorrleHHbrx KaraoHou .rp"odrrugaer Al3-, co_
CTABJIflIOIqNuI 60_80% CYMMbI TIODIOIqEHH6IX KATI{OHOS. B HE6OII-
yol.{ KonuqecrBe npr4cyrcrByer BoAopoA. Co4ep:ranr.re rronrorrleHHbrx
C*+ u Mg2+ ua.noe, 3a cqgr .r"* noqeo, xapalrreprr3ylotcs srreonofi
crerreHbro HeHacbrrrIeHHOCTH (s0-90%). Bs''roc rqeroqHbx H ueroq-
HO-3eMeJrbHbrx sJreMeHTOn (ca, Mg, K, Na) us nepxaefi .c'aarvr rIoqBeH-
uoro npo$nnx qacrr/rrrlro KoMfleHcr{pyercr Hx frocrynJreH[eM B BAAe
30JrbH6rx gJTeMeHTOB r{3 ol]aAa. lloqeeHHrrft npo$vnr no cpaBHeHH]o c
uoveoo6pa:yrorqefi nopogoft r,rMeer 60.nee rsxenbri fpaHyJroMerpH-
qecxrafi cocraB, pacnpeAeJreHr{e r4rrr.rcrofi SparqraN B rIeJroM aKKyrvry_
rI.rITI{BHoe, c He6omruraM MaKcHMy\4o*t * aopusonre B_.

3. 3. llpalcrr4rrecKr4e 3alflTzrfl

flo AaHnofi TeMe rrpeAycMorpeHo qerbrpe 3apalvrs:
1. 3naxoucrBo c ocHoBHbrMH xr.rM'qecKr4Mt4 n Sasr.rxo-xr{M'qec-

xrEnrH ceoficrBaMlr tloLrB.
2- fpa$uuecroe Nso6piD*e'r,re x'Mr.rqecKax csoficre AByx rrzrroB

IIoqB.
3. AHa"rlI,Is noflyqenHbrx rpa$Hron.
4., fluarwocrwKa rrorlB uo na6opy r,r3yr{eHHbrx ceoficts conracgo

Kpr4Tepr{rM, npnHrrbrM B noqBoBeAenuu (flpaloxeurae 6).
lfcxognrre Marepr{aJrbr: ra6nxqrr c aH&,rHTHqecKnMH AaHHrTMH xH_

MI'IqecKrlD( ra susaxo-xrzMHqecKax csoftcre AB)rX TrrIroB noue, ra6lurla
rpa4aquft aHaJr}fir.rlrecKrrx rroKa3arenefi (rlpmo)KeHHe 5), rpaSuxr.r ru-
roB pac[peAefielJyr.fl BerqecrB r npo$rare novr (pr,rc. 6), croAHar ra6tu_
ua ocHoBHLrx rrolrBeHHbrx xapaKTepncruK rroqB (llpraloxeHlre 6).

Bnognar feceAa npeloAaBarerrfl oxBarbrBaer,{Be reM6r :
l. PaccuorpeHHe OCHOBHbTX noKa3arenefi, no KorophrM or{eHuBa-

Iorcr xr{Mr{qecKne a Su:uxo-xaMuqecKr,re csoficrsa no.rn: rylryc, pH,
coAepx€Hl,re ttrtacroft Qpanquu, floq/TopHbrx oKcHAoB, eMKocrH 11o_
|JIOUIeHI{', cocTaB rloruIolqaI0ueFo KoMIrJIeKCa.

2. Coeoryunufi pas6op xr{MaqecKr.rx H $usaxo_xranaHqecKnx
ceoftcrs pzt3Jruqubrx no.{n. Ha ocHoBaHura csoAHofi ra6lvrlu flpulo_
x(eHr{r 6 rcparrco paccMarpHBarorc.fi feHer]MecKHe oco6eHH0"t" rror"
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BOCTO.IHo-EepOneft cnofi paBHLIHbI I4 cB.{3aHHbIe C HHMH XI4MI4qeCKI4e

n $usutto-xaMuqecKue cBoftcrB4 [oAr{epKl'{Balorc{ Il:MeHeHHt{ xI{-

MH3MaIIoItB'KoTopbleBo3HHKatoTIIpI4cMeHeryMvAHoroTI{nanoIIBo-
o6pasonanrnr apr4AHbrM. lleNaeHeHur xHMu3Ma nolrB TeCHO yBs3brBa-

rorc.fi c $ar<ropaux nouaoo6pa:oBantrfi, npucyuplMn 4ar*rofi

reppI,ITopHI,I.

Brrnornenue :a.qannfi
L OsHaKoNilIeHpIe c xIrMHr{ecK}Iuu u $u:llro-xplMl4qecK[rMl'i cBofi-

crBaMpI rroqB rro ra6nu rHslN{ AaHHrIM. CryAeHrau pa3Aarorcfl KoM-

IIJIeIgbI ra6:ruq c aHaJII4THqecKItMId AaHFI6IMI,I A-[-s rlrecTpl TpIgOB IIOqB:

noA3oJII4CTbIX,CepbrxJlecHbfx,qepHo3eMoB,KaruTaHOBbIX'KpaCHOse-
MoB H coJIoHIIoB. Pa:6op nepBoro runa noLIB cryAeHThI npoBoAtr co-

BM9cTHO c ilpenoAaBareJleM. llocJIeAOBareJIbHO paccMaTpHBaIOTct{ xI4-

MHr{eCKile IA Sn:nxO-XHMHqeCKHe CsOfiCTSa nOA3OIHCTsIX IlOtlB, pIX

ISMeHeHLIe nO reHeTI{qeCKHM TOpH3OHTaM; CrOficrna 1O1IB CBfl3bIBa-

rorc{ c o6quu HanpaBneHI,IeM notlBoo6ptnoBareJlbHblx rrpoqeccoB Ha

Teppprropuu rae)KHofi gonu. B AanbneftIleM cryAeI{TbI pa6oranr c

TA!6l21qA1y14 CaMOCTO.rrTeJrbHo. PaccMaTpr,rBaeTcg ra:xArrfi aHaJrr.rTgrrec-

KHfi nOKaSaTeJrb, ero r43MeHeHHe no BceM reHeTI,rqecKHM xopH3oHTaM

nO.rn. flpu B;IIIOJIHeHHuI 3AAaHug. neO6xo.{rzUO rIoMHI,[Tb, iITo I43MeHe-

HI4E K€DKIOTO AHAJII{THqECKOTO NOKA3ATEN' CB'3A}TO C I'I3MEHEHI{EM

Apyrr4x xHMI4qecKI{x cBoficrB flotlB, o6[rI4M xoAoM npolleccoB noqBo-

o6pasonanus. TaK, HanpHMep, xapaKTepH3ys pI3MeHeHpIe no [po$I4rlro

BenHqHHbI pH, IrylKHo npoaHarll'I3lrpoBarb npoSI4JIEHoe pacnpeAene-

HHeOpraHHr{ecKofoBeqecTBa;BerHtrHHyeMKO'CTICKaTHOHHOTO
o6ueua - yBt3blBarb c coAep)KaHI4eM H pacnpeAeileHueM B noqBax ry-
Myca u HJrHcrofi spaxquu, rH6o c coIIp.fl)KeHHbIM pacilpeAeneHHeM B

lpoQr4re rroqB IIOXyropHbIX OKCHAOE_ Vt HfiA.

2. flocrpoeHl,Ie rpa$HKoB Ia3MeHeHLI{ B rlor{Bax pH' cogepxauux

ryMyca, HIa, IroJryTOpHbx 0KCHAOB, rroilIotqeHHblx ocHoBaHl4ft AJIfl

IByX KOFrTpacrHbIx rlo cBoficrBaM noqB ry.MflAHoft I',I appl'UH0ft 3OH (Ha-

npr,rMep, rIoA3onHcTbIX H qepHo3eMoB, cepbrx JlecHblx H KaIUTaHOBbIX).

Crygenrau BF,lAalorc.fl Ta6rHIrbI 6e yxa:aHral Ha3BaH.]/ls' [orIB AJrt ca-

MOCTOflTeJIbHOfr IltX AI,IaTHOCTHKI'I.

.ftr nsrnornaavIfr pa6orbl cryAeHTaM [pe,{ocraBJrtlorcq pacileqa-

TaHHbre rpasaperbl c pLIcyHKoM Anfl nposflnfl noqB Ir ocflMH KOOpAH-
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rraT IJI' Kax(Aoro rroKa3aTeJlf,, rrTO CyU{eCTBeHHO yCKOpteT xOA BbrfroJl_
HeHHr 3AXaHPql, CHr4Marr Heo6xoAt4MocTb Bbr6opa MacrrrTa6a Ars r,r3o-
6pa:reuux Kar(Aoro pr3 Hr4x (puc. 9).

flepe4 rrocrpoeHueu rpa$uxoe cJreAyer HaHecrrr Ha pHcyHoK rrpo-
$unr rpaHuqn ropr.rsorrroB H rrocraBuTb rrx IrHAeKcbr.

flpn nocrpoeuNn rpa$nroB cJreAyer yqlrrbrBarb HeKoroprre pa3nu-
vrar e rE:o6pali(errxr.{ noqBeHHbrx noxa:areneft .

lpaQw<u cod epcrcau ua zyMy ca, rcap 6o uamoe, unucmoil fiparcquu,
R2O3, nsue*en:nn pH. Belu.ruHbr 3Tr,tx nora.:areleft cJreAyer orHo-
cr4Tb K cpegueft qacryr ropr43olrra. {-rrx o6lerueHrur nocrpoeHn{ fpa-
$ulcon peroMeHAyer cn, uaiagn cepeAulry Kax(Aoro ropu3oHTa, npoBec-
TH ToHKp{e Jrpruvrvt KapaHAarxoM or pr4cyuKa upo$n.nx BAoJrb
Koop,4lrHarHux oceft Bcex rroKaBarelefi . Hcxmoqenpre cocraBJr s,er ca-
vrrfi eepxnaft ropucour, Mfl Koroporo 3Har{eHHr norasarerefi HaHo-
crrcr Ha Jrr4HHro, coorBercrByrorrlJ o noBepxHocrl4 rroqBbr. Orx.:ra4u-
BaeMbre Ha rrlanvutx roqKu coeAr4rurror rrflasHoft rpreofi (puc. 9).

lpaQux codepcrcauun noanouleHHbtx KamuoHoe. Cogepxau[e B
noqBrtx noulorrleuHbrx KarrroHoB orpaKaercs Ha [florqaAnoM rpa$n-
Ke, nprrnrdunbr nocrpoeHur Koroporo r{Hbre. flnorqa4noft rpaSzx n
namx4Hoft Qopvre nepeAaer coorHorueHr4e coAepxaHr4s B
norJrorqarcqeM KoMlneKce BxoA.rrrqtrx B Hero KarHoHoB. Or ocu

6

Ar

A.A,

B

BC.o

Cc'-

%

2A

40

6o

8o

to0

t20

140ih
I

Puc. 9. [Ipuarcp nocmpoeHun zpapuxa codeptcawua zyMyca 6 noqae
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Puc. 10. Ilpuuep nocmpaeHun nnotqadnozo apafurca

KoopAHHaT oTKJIaAbIBaeTc' BeJII,II{HHa coAepn€HH,fl B I.eHe,THqecKHX

ropu3oHTax rroqBeHHoro upo$ra,rx nHI[b oAnoro, caMoro pac[pocrpa-

HeHHofO KaTI,IOHa Ca2+. CO4epNcaHI{e oCTaJIbHbIX KaTIIOHOB nornoilIa-

louefo KoMnJreKca (Mg2*, saTer{ H+ u A13*) oTKJraAbrBaeTc{ noc.rreAo-

BareJrLHbIM npra6auenueM BeJIITqLIHbI I'rx coAepx(aHl'It K yx(e paHee

HaHeceHHbrna na rpaszK 3HaqeHHrrM COAepX€HHr ApyFr.{x noDrorrleH-

Hbrx KarlroHoe. O6qatr [JIoI{aAb ncex uso6paxaeMbtx Ha rpa$nre no-

rnouleHnblx Karr{oHoB AoJDKHa 6mr paeua rrpHBoALIMbIIr'r n ra6luqe

BeJrHrrnHaM cyMMbI nornoilIeHHbtx Karl4ogon (puc- 10)'

3. AnarHs ocooensocreft pacnpe,ueJreHr{lr Kax(AorO nOKA3aTeJIt IIO

npo$rarno rrotIB c l{cnonb3oBaHneM rrpHBeAeHHBrx (flpunoxeHlle 5,

pnc. 6) cnpaBoqHbrx ra6luq a rpa$nxon. Onpe4eleuvle rvtrrz ryMyco-
eoro npo$uJtfi, rpynnoBoro cocraBa ryNryca (tfyllnaruufi, $ylrnar-
Ho-ryMarHbtfi. u r. A.), runa pac[peAeneHpUr rro npo$unro laJrucToi4

$paxqulr pr &or, xapaKrepHcrHKa I43MeHeHHf tlo npo$ulro IIIenoq-

HO-KHCJTOTHUX yClOnnfi B 3aBHCLTMOCTIi OT r.BMeHeHI{q nelauunu pH.

fpaf rauecxax npopa6orna .qB)ax Tr4rToB rlOLrB, BbUtBJrelrHe 3aKoHo-

ruepuocrefi npo$unrnoro pacnpe.qeJreHH{ Xr{MHqecKax nora:arerefi

no3BOJr.fIOT cTyAeHTaM rxy6xe BHHKHyTs s Ux ceOftcrBa I'I flBnqlgTc.s

MOIeJTbIO Ar.'L{3yqeHI,Lfl ApyMx noqB, paccMaTpr{BaeMblx B neKqHOH-

HoM Kypce.
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4. Oupe4er€Hze rarra (no4runa) noqB no na6opy H3yqeuHbrx
cnofi cre. Crylent .qonx(eH oxapaKrepn3o Barb orrpeAeJrreMyro [or{By
H o6ocnosar6 [paBnnbHocrL ee AuafHocrprKr4. 3ro gaAanue flBJrfler-
c.lr 3aqerHbrM, rroArrro?KuBarorlr{M 3nanvrx, Korophre 6rurra nonyvenu
cTyAeHTaMLr B JIeKIII,IOHHOM Kypce U nppr BbIIIOJIHeHLIU npaKTI,IqeCKHx

pa6or.
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.TPI4IOxtEIlVTfl

1 . I4HAEKCbI TIOTIBEHHSX TOPI,i3OHTOB

A0 - oprauoresnrrft (lecnar rroAcrllrlKa,'ctennofi eofiirolc)

T - rop$xurrfi

A 1 - rynrycoBo-axKyMyJrrrraeHrtfi :
Alu - AepHr,rHa
Alf. - ryMaTHofo THna
Al1- $yrrsarHoro rnrra

A2 - srrceHalrHufi

Br * rencrypuo-r.r,JrJrroBnalrHufi

B"u - annrcBuzrJrsHo-Kap6onatruft

B", - unnrorHoJrbuo-FrlflcosHft ,
Brllu - I,IJIJIloBrIEtiIbHo-coroHIIosttfi

86 - IaruinrfiiurbHo-ryMyconUfi

Bp. - HJIJIIOBHauIbHO-)KelegUCrstft

86 --: Mer&Mop+uqecKl,Ifi (ornnueHnHft)

B^ - omeesHuft- E

G - rrteesrrfi

C - noqsoo6pa:yroruaa nopoAa:
Csiat - cl4?.JlJrPITPrAfl

Cr"rut - $eppa-rmuruaa
C"; - xap6oHarua.f, 

'

C., - rxncoHocHuur
C.o1 - 3aCOjreHH€UI
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2. vcJIOBHbIE 3HAKI4, PEKOMEHAyEMbIE
[IPI{ 3API4COBKE NOTIBEHHbIX IIPOOVTNEVI,

flo4crnnra

.qepHuHa

Kopun rpas u KYcraPHHvKoB

Konponurut

Kauenucrute BKntoqeHut

Xenesucrste nqrFla

Xeneauctute KoHKPequu!

Mapraaqoeucrbte KoHKpeqilu, npuMa3Kfi

Senecstfi Haner SiOa (nPracurnxa)

Fnlrsuctute nneHKH

Muqennpnute Soprrltur xap6onaroa

Kap6oHarxan 6enornaexa il xypaBt{t4rtl

KporosuHut

XaparreP nepexoAa:

Pe3K[fi
scnutfr

== = nOCreneflnUtft

fpauuqu foPr43oHroB

az+ BOnHUCTat

vw 
tl3btKoBaras
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3. MOPOOJIO|I4I{ECKOE ON'{CAHI4E CONOAI4
(MOHONI4TA)

Pracynor vrrvrcxeMa
[o.rBeHHoro nporpunx,
CM

ljlm-

AeKC
ropu-
3OHTA

OuucaHue ropr{3oHToB:
rtrRET, XAPAKTCP OKPACKI,I,
crpyxTyp4 cJroxenr{e, soroo6-
pa3OBaHI4.fl , BKJIIOq€HIIUI, KOpHe-
Bafi. CHCTeMa, XapaKTep nepe-
XOAA K IilDKCTE)K2TT\EMY rcPI{-

Alv

A I

B rr"

A2g

04

4-18

Eypona:ro-cepaa AepHr4Ha, co
cpeAHHM KoJrr{qecrBoM xopueft .
Byponaro-cepufi, panuoMepHo
oxparueHltrril, xoMKoBarbrft, c
MeJrKt4MI4 KOpHflMn H KOIIponIl-

TaMH, [epexoa acnui.
Ee.rrecosato-caerno-ceprrft ,
nbrJreBaro-Tottronrutqatuft
(ctpyrtypa unoxo nupaxena),
c MeJrKr4Mr4 (1-2 urrl) xeJre3r,r-
cTbrMr4 KoHKpeqrrrMr,r u npu-
Ma3KaMI,t, C peAKHMu MeJrKnMr4

KopHrMrz, [epexoA qculrfi .
Kopuvuenaro-6ypufi, B Bepx-
neit qaervr c 6enecoearHMu
IIflTH?MH; OpexoBaTo-np?I3Mo-
Ywgustit, c eAr4HI4r{HbrMH rrpr4-
Ma3KaMr,r; IIo rpaHrM cTpyK-
TypHbrx o?AeJrbHocreft 6olee
TEMHbIE UIIIHIICTbIC NJIEHK}I,

ropr,rcrsril; flepexoA nocreneH-
ssrfi.
Taxoro x(e rlBera, Ho 6e3 6ene-
cbIX nrreH u c gauerno 6onee
TeMHITMH (cepo-ropuvneBbrMr4)
IJIeHKaM14 IIO BepTI'IKIUIbH6IM
fpaHtM orgelrHoc'refi, ilpr.r3-
MoBHArro-Menxomu6ucrrrfi; B
ut'txuefi qacrll fopr,r3ouTa -
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5 . I'PAAA rIVtI4 ilOr{B EHHbIX nOKA3ATEJIEIZ

1. Pearqur iloqBenuoro pacrBopa
CI4IIbHOKHCJIZUI

KHCJIA,'I

c.na6oxr,rcnaq
nefirpalrHa-a
c;ra6orqe:ro.rnaa
qeroqH{ul
c*IJrsHOUIeJrOEIHafi

2. Coaepxanne ryuryca (n
oqeHb BbrcoKoe
86ICOKOe
cpeAHee
H'I3KOE

OIIEHb HH3KOE

SJIAOOCOJIOHUEBATbIE

cpe,{He conoHrleBaTbre
CLIJIbHOCOJIOHUeBaTbIe

conoHrlbr

< 4,5
4,5-5,5
5,54,5
6,5-7,5
7,5-9,0
9,0-9,0
> 9,0

npor{eHTax Ha cyxyro uanecxy)
>10
6-10
44
41
< 2

3. Xpynuosofi cocras ryMyca (ornoruenae coAepx€Hr,r, ymepoAa ry_
MHHoBbrx Kacnor K coAepx€Hr{ro yuepoAa $ylrnorucnoq C./C6r)

$yarnarurfi < 0.5
ryuaruo-$ynrnanrrrfi
Qynrnaruo-rylvrarHsrft
rynaarnuft

4. Eurcogrr [orJrorrleHns, Mr-oKB ua 100 r rrorrBbr
Miurru <ZA
cpeAHrfl 2A40
bolsuas > 40

5. Ipalaqun pa3AeJrenrrfl rrorrB no crerreH[ coJronrlenarocru
(uo co4epxaunro o6ueHHoro Na, o/o or cyulrr [onroqeHHbrx xa'nroHos)

0,5-1
I1
> 2

5-10
10-15
1510
> 2 4
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6. Iloapaiaenenrre coJronrlon rlo rurydune 3aJreraglrfl nepxnefi
rpaHrrqbr cro.irSqaroro roprlSorrra, cM

KopKoBbre 0-5
ue.nnocrol6qarure 5-10
nry6orocrol6qarrte l0-20
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