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1 Bompoc. ] eHe3uc U OCHOBHEIE
()yHKIIMH I10YB.

[eHe3nC NoOYB - 3TO pa3gen Haykm O noyee,
paccMmaTpuBaroLLnUA aKTopbl U npoLecchl
noysoobpasoBaHuA. OH TakKe BKMKOYaEeT OnmcaHme u
NHTEPNPETALUIO MOYBEHHbLIX NPOMUIIEN U
NOYBEHHOro NOKpPOBa Ha 3eMHOW NMOBEPXHOCTMN.
['eHe3uc noye n3y4yaet pa3BuUTUE NOYB U3
Teonorn4yeckoro cybcrpara, Takoro, Kak rpaHuT,
N3BECTHAK, MOp€eHa, necc, annoBuUn.

[TouBOODOpa3oBaTesibHbIN NMpoLecc 0obeanHaeT
buonorunyeckue, dunsnyeckme, xmummdeckme n Pusnko-
XMUMNYeCcKmne npouecchl nponcxogsdline B npupoae.



Teopusi mouB00Opa30BaATEJIBLHOIO MPOLECCA

Teopusa nouBoobpasoBaTeENLHONO npouecca paspabarbiBanach
B.B. oky4yaesbim, I.A. KocTblveBbim, H.M. Cnbunpuessim, B.P.
Buneamcom, K.K.'egponuem, K.Il. MuHkon, I'. UeHHn, O.
[owodyppomM 1 opyrumm ydeHbiMn. BaxkHy0 ponb B pa3BuTum
COBPEMEHHbIX NpeacTaBneHnin o No4BoodpasoBaTeribHOM
npouecce cbirpanu pabotsl W.I1. l'epacumosa, B.A. Koeabl, b.b.
[MonbiHOBa, U.B. TiopuHa, A.A. Poae, CI1. ApkoBa v apyrux
nccrnegosaTenen.

NMNop nouBooOpasoBaTeNibHbLIM NPOLECCOM NOHMMAaeTCH
COBOKYMNMHOCTb IBJfIEHUN NpeBpaLLeHns1 U nepeaBUKEHUS
BeLleCTB U 3Heprumn, npoTeKarwLwmx B NOYBEHHOMU TosLUe.
Takoe onpepeneHne gaet A.A. Poge.

AreHTamm no4yBoobpasoBaHus BbICTYMNAKOT XUBble OPraHn3Mbl U
NPOAYKTbI UX XXN3HEeOEATENIbHOCTN, BoAa, KUCIIOpOoad, BO34YX U
yrrnekucnora.



Cnaraemble No4BoobpasoBaTenbHOro npowecca

* 1. llpeepauweHue MnHepanoB ropHou nopoabl, 13
KOTOpon obpasyeTcs noysa.
2. HakonneHue B noyBe OpraHNYeCKMUX OCTaTKOB U UX
nocTteneHHasa TpaHcopmMaLlus.
3.B3zaumodelucmeue MNHepParnbHbIX U OpraHU4YeCKnX
BELLEeCTB C 0Opa3oBaHNEM CITOKHOW CUCTEMBbI
opraHoMnHepanbHbIX COeQUHEHUN.
4. AKKYyMYynsiuusi B BepXHen 4acTu NoYBbl paaa
BMOPUNBLHBIX 3NIEMEHTOB - B OCHOBHOM 3J1EMEHTOB
nUTaHUsa ang pacteHnn 1 MMKPOOpraHNM3MoB.
5. [lepedeurkeHue NPoOAYKTOB NOYBOOOpa3oBaHUS C
TOKOM BIiarv B npodune CbOpMI/IpyPOLLI,ﬂZCFl NOYBbI.
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'eHe3uc nNo4ysbl

e [eHe3unc nNbOU NOYBLI COCTOUT U3 TPEX
nocrieaoBaTernbHbIX CBA3EMN:
1. NepBNYHbLIN NOYBOOOpPAa30BaTENbHbLIN
npouecc, Ha4yano obpasoBaHus! MOYBBI.
2. Ctagus pasBuTtus rnoysbl. Passutue -
doakTopbl NO4YBOOOPA30BaAHUSI.
3. Ctagnsa cdpopmMmmpoBaHHOW 3penou
NoYBblI.




OCHOBHBIC (DYHKIIUH ITOYBBI

Bce buoreoueHornvyeckne oyHKLUUN NoYB
EsreHnem Jmutpuesnyem HUKUTUHBIM K

[ mebom BceBonogosmniem [JOOPOBOMbCKUM
/1986/ 06beanHeHbI B HECKOMBKO rpyrnmn rno
KOHTPOIMPYHIOLLMM NX CBOUCTBaAM U
napamMmeTpam MnouyB.

OcHOBHasA PyHKLKMA NOYBLI - 3TO yCroBue
CYLLEeCTBOBAHNA U 3BONOLUN OPraHU3MOB.
Hanbonee nHterpansHasa yHKUUSA - 3TO
noYyBeHHOE nnogopoane, TeCHO CBA3aHHOE CO
BCEMW OCTallbHbIMN.



[. ©YHKIMHA [10OYBbI, ObYCJIOB

~HHDbIE EE

OU3NYECKUMU CBOUCTBAMU

>KN3HeHHOe NpoCTpaHCTBO.

Kunuwe n yoexuule.
MexaHun4yeckas onopa.
[leno cemMsH.



IL.OYHKIINUU ITOUYBbI, CBA3AHHBIE IIPEUMYIIECTBEHHO C
EE XUMWUYECKUMU U BUOXUMHUUYECKUMHU CBOUCTBAMMU

VICTOYHUK 3NEeMEHTOB NUTaHUA.

[leno Bnarn, anemMeHToB NMUTaHUs n
QHEeprum.

CTnmynaTtop n MHrMbuTop
BMOXMMUYECKNX N OPYTUX NPOLECCOB.



III. ®YHKIHAH ITOYBLI OIIPEJAEJIAEMDBIE B
OCHOBHOM OU3UKO-XUMHNYECKUMHA

—HAPAMETPAMMA

Copbunsa TOHKOAMNCNEPCHOro BELLLECTBA,
NOCTYyNaKLLEro U3 atMmocepsbl C
OOKOBbLIM U TPYHTOBbLIM BOAHbIM
NOTOKOM U pacCTUTErNbHbIM OMNagoM.

Copbuunsa MMKpOOpraHn3mMoB
obuTarLwmx B N0YBE NMNOYBEHHbLIM
MErKO3eMOM.



IV. AHOOPMAINUMOHHASA ®YHKIIUA ITIOYB

OyHKUMA curHana anst CE30HHbIX U
OPYrnx 6MonorMyecKkmx nNpoLeccos.

Perynauna YncneHHoCcTn, coctaBa U
CTPYKTYpPbl OMOLIEHO30B.

[TyckOBOU «MEXaHU3M» HEKOTOPbIX
CyKLeccum.

«[MamaTtbe» buoreoueHo3a
(naHgwadTa).



V. HEJIOCTHBIE BUOTEOLHEHOTHYECKHUE
OYHKI WU ITOYBbI

buoreoueHos no b.M. MupkuHy - 3TO
OAHOPOAHbIN Y4aCTOK Ha3eMHON 3KOCUCTEMDI. A
3KOCUCTEMA - 3TO COBOKYNHOCTb OpraHUu3mMoB U
OKpy>KawLien ux cpeaobl.

TpaHcopmauumsa BewecTBa U IHEpPruu,
Haxo4fALWMXCcA UM NOCTynawLwmx B bMoreoueHos.

CaHuTapHasa (pyHKUMSA NOYB.

PyHKUMA 3aWmMTHOro n dycpepHoro
OnoreoLeHOTUYECKOro 3KpaHa.



VI IJIOBAJIBHBIE ®YHKIIUHA ITOYBEHHOI'O
IHOKPOBA

1. Buoxnmmn4yeckoe npeobpasoBaHue BepxHero
cnosi nutocdgepsobl.

2. [ouyBa Kak UCTOUYHMK BellecTBa ONnS
oOpa3oBaHMA NOpoAa U NOosie3HbIX NCKOMaeMbIX.

3. NMNepeaaya akkymynmpoBaHHOU COSNTHEYHOM
3Hepruu v BelwecTBa atMmocdgepbl B Heapa
3eMnu.

4. lNoyBa KaK 3aliUTHbIN OT Ype3MepHOU 3po3unn
Gapbep nutocgepbl U ycnoBue eé HOpMarnbHOro
pa3BUTUA.



[TouBa u rmapocddepa, rmgponornyeckue
pyHKLMUN NOYBbI

0 1. TpaHcopmauna noYBou
aTMOCMEPHbLIX OCaAKOB B MOYBEHHLIE U
rPYHTOBLIE BOAbI.

0 2. Y4yacTtme no4yBbl B pOpMMpOBaAHNN
PEYHOro CTOKa 1 BogHOro banaHca.

0 3. lNo4yBa Kak pakTop GHMONPOAYKTUBHOCTHU
BOOOEMOB 3a CYET NMPUHOCUMbIX
COeaNHEHUMN.



[louBa n atmocdepa

« 1. lornoweHne n oTpaxeHume nNoYBou
co/lHeYHoOU 3Heprun (paanaums)

* [louBa KakKk MCTOYHUK TBEPAOIrO
BellecTBa U MUKPOOpPraHmM3MoB
NOCTynawLwWmux B aTMoOC@epy.

* [TouBa KaK peryndaTtop rasoBoro
pexuma éunocoepsbl.




VII OBLUEBNOCKPEPHbIE 3KOJIOTMYECKMUE
PYHKLNUN NMOYBbLI

o OYHKUMNA cpeabl 0bUTaHMS AN
OPraHM3MoOB CYLLUMW.

o DYHKLUMA NOYBbI KaK aKKyMyiaTOpa U
MCTOYHNKA BELLECTBA MU SHEPTUKN AN
OpPraHM3MOB CYLLM.

o B paccmaTpuBaeMyto rpynny BXoauT
TaKXXe rnoyseHHass PYHKLUS CBA3YIOLLEro
3BeHa 61M0N10rnM4eckKoro v
reonorM4eckoro KpyrosopoToB.



2 BOIpocC. KpyroBopot BEIIECTB U
YHEPreTHKa IIOYBOOOPA30OBAHUS.

Pa3snunyatlot Tpm BUaa
KpyroBopoTa BeLLECTB:

[ eonorn4yeckmnin
buonornyeckumn
buoreoxmmmyeckmmn
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= CornacHo B.A. Koeae nog reonornyeckm
~ KpYroBOPOTOM BELLECTB NOHUMAETCS BCS
COBOKYMHOCTb NPOLIECCOB 06pa30BaHuS
3€MHOW KOpbl, MarMaTU4ecknx U 0CaA0HHbIX
rOpHbIX NMOPOZ U MUHEpPanoB, hopMm

enbeda, geHyaaumm n dopMmMpoBaHnS _
évmoro, TBE O N XMMWUYECKOoro cToka,
Mkkymwﬂum BELLIECTB,
NPUHECEHHBLIX HAa3eMHbIMU U NOA3EMHbIMM
BOOAMM.

—————




bHO/IOrH4YeCKHU KPYroBOpoT
BEIIeCTB

= Bnarogaps xXnBomy BelliecTBY cchopmMupoBanach
noysa W rnaBHOe ee CBOMCTBO - Mnogopoaue.

B ocHOBe No4YBOOOpa3oBaHUA NEXUT
Ononornyeckumn KpyroBopoT BelecTB, CYLHOCTb
KOTOpPOro 3aKsio4yaeTcs B TOM, YTO XMMUYECKUe
anemMeHTbl nutocdepsl, Boaa U 35IeMeHTbl
aTmocdepbl NOrnoLwarTCH XUBbIMA OpraHnu3MamMm,
neperpynnupoBbLIBalOTCA U BO3BpaLLalOTCA B
NMO4YBbI, HO y>Xe B HOBOM KayecTBe U Apyrux
Korm4yecTBax.



B pe3ynbTaTte TpaHchopMaLmm NOYBEHHbIX MUHEPANOB U
BOBJIEYEHUS B OMONOrM4Yeckmum KpyroBopoT KaTMOHOB
Pa3/IMYHbIX METAJIIOB, @ TaKXXe a30Ta B NOYBaXx
popMumpyeTcst coctaB 06MeHHOCOPOLIMOHHBLIX KaTUOHOB,
BK/IHOYAIOLUM KannKn, KanbLum, aMMOHUN, MarHum,
MapraHey, n ap. Heobxoammble A9 pacTEHUM MaKpO U
MUKPO3/IEMEHTLI. Ha CTaamn pa3BUTUS NOYBEHHbIE
NPOLECChI, AOCTUIHYB ONpeaenéHHOro KOMYECTBEHHOIO
YPOBHS U yNOpsiA04EHHOCTWN B NPOCTPaHCTBE U BO
BPEMEHU, COYETASACh M B3aMMOAENCTBYS Mexay cobon,
06pa3yloT KaUeCTBEHHO HOBbIE NMpPOLECChl, (POPMUPYIOLLME
cneumdurnyeckne Npu3Hakn NoYs. ITU NMpPOLECCH
06beamMHAT B 2 60nbLlUME FPynbl MOYBEHHbIE
Me30rMpoLECCbl 1 MAaKpPOMNPOLIECChl.



I1louBeHHBIC ME30NPOIECChHI

NN anemMeHTapHble NOYBEHHbIE MPOLIECChHI
BTOPOro nopaaka, opmMupyroT
cneundonyeckne oTaenbHble CBOUCTBA MOYB.
K aTon rpynne oTHOCATCSA Takne npoLecchl,
KaK onogsonumeaHune, rymycoBas
aKKyMyrnsauus, neccueax,
Topdoobpa3oBaHue, arperatoodbpasoBaHne U
op. B kOoHe4YHOM cyeTe B pesynbrate 3TUux
npoLeccoB BO3HUKAET NPOCTpaHCTBEHHAS
ondgepeHLmauUna CBOUCTB KU NPOLLECCOB Ha
FOPU3OHTHOM YPOBHE.




| louBEHHBIE MAKPOIIPOIIECCHI

nnn cobcTBeHHO NoYBoobpasoBaTeribHbIE
npouecchl, NPUBOAAT K POPMUPOBAHUIO HE
OTAENbHbLIX cneundnyecknx NpuU3HaKkos n
OTAENbHbIX TEHETUYECKMX TOPU3OHTOB MOYB, a
onpeaerneHHbIX NOYBEHHbLIX TUMOB CO
CBOWUCTBEHHOMN UM CUCTEMOU rEHETUYECKUX
FOPU3OHTOB: YEPHO3EMOB, NMOA30STINCTbIX MOYB
nT.Ao.



JHEePreTuKa nNo4YBo00OpPa3oBaHUA

[1pouecchkl NoCTynneHud, TpaHcopmMmaumm u nepeHoca aHepruu
B Onocdepe B LIENOM U B OTAENbHbIX €€ KOMMNOHEHTaXx B
nocrnegHee Bpems BCE OorblUe NpuUBReKarT BHUMAHUE YYEHbBIX.
OHepreTnyeckne N3MeHeHus1, npoucxogsiLine B npmpoae, - 3To
obnacTb nccnegoBaHuin, oxBaTbiBaemMasi MOHATUSIMU U
KOHUENUNSAMN TEPMOONHAMUKMN.

PeanbHas rno4ysa - 3TO CroXxHasi reteporeHHasi, MHorogasHas,
OTKpbITad cuctema, HaxoasaLascsi B NOCTOSHHOM Macco- U
9HEpProobMeHe C OKpyKatoLlen cpeanon, NocKonbKy OHa
SBMNAETCA KOMNOHEHTOM DmnoreoLeHo3a (akocnctemsl). B
TepMOANHAMMNYECKOM CMbICI1E BCE NPUPOAHbIE MPOLECCHI, N B
TOM 4mMcrie NPOLIECCHI BbIBETPMBAHUSA U MOYBOODOpa3oBaHuS,
SIBNAKOTCA HeEObpaTUMbIMW.



M cTOYHUKM TTOCTYIUICHUS SHEPTUU B
IIOYBY

[ NaBHbIM N OCHOBHbIM UCTOYHUKOM MOCTYMNNeHNSA
9Heprvn B NOYBY ABMSAETCA CONIHEeYHas paguauung.
Bcsa noBepxHOCTL 3eMnu nonyyaeT B rog OT COSIHUA,
no NpnonuaunTenbHbIM oueHkaMm, 21x10 B 20 cTtenenu
[ Tenna.

OcCHOBHasi 4YaCTb 9TOMN 3HEPrMN pacxoayeTcsd Ha

ncrnapeHue Boabl C NOBEPXHOCTU CYLLUX U OKeaHa, Ha
dopMmpoBaHueE KrnnmmaTta n okeaHU4YeCKNX Te4eHun.



b nouBe >HEprus B OCHOBHOM akKyMyJmpyeTcs B rymyce. Lloacuetsr M. M. "KOHOHOBOH
(1974) noka3pIBalOT, 4YTO B IOYBEHHOW 000JI0YKE 3€MJIM COCPEAOTOYEHO 0KoJ10 2500 Miipa. T
rymyca win nx10 B 19 crenenn kkaja. 9TO KOJIMYECTBO COM3MEPUMO C SHEPTUEN, CBA3aHHOMN
B OromMacce cymu. Exxerognoe o0pa3oBaHue ryMyCOBBIX BEILIECTB B IIEPECUETE HA YIIIEPO/]
cocranisier 1-2 mupa. 1. [lepuon popmupoBanus 3amaca rymyca cocrasiset 800-1500 ner.
B Hacrosmee BpeMs B CBSA3U ¢ MUPOKUM OCBOCHUEM MOYBEHHOTO MMOKPOBA U YCUIICHUEM
5PO3UH MMOYB NPOUCXOJUT COKPAIIEHNE MUPOBBIX 3alacOB rymyca. B rog ux yMeHsbIaercs
Ha 1,2-1,4 mapa. T, a 3a nociaeanue 100 net norepssHo okono 400 mupa. r rymyca. [pu
II0YBOOOPA30BAHUU U BHIBETPUBAHUU MPOUCXOJIAT CYILIECTBEHHBIE U3MEHEHUS TAKKE U B
SHEPruyd MUHEPAIbHOUN YacTu 1Mo4YBbl. OHU 00YCIOBJIEHBI Pa3pyICHUEM MTEPBUYHBIX
MHUHEPAIIOB, CHHTE30M BTOPUYHBIX MUHEPAJIOB U YBEJTUYCHUU CTEIICHU JUCIEPCHOCTH
IIEPBUYHBIX TOPHBIX OPOJI. Kpome Toro, 3HEprus HaKarjInBaeTCsl B IOYBEHHOM PacTBOPE,
IIOYBEHHOM BO3/lyXE U KUBOM OPTaHUYECKOM BEIIECTBE,

CUHTC3UPOBAHHOM Ha I[&HHOfI ITOYBC.



3 Bonpoc. OOpa3oBaHue 1 IBOJIIOLIUSA IOYB.

COBOKYNHOCTb BCeX M13MEHEHUU B NMo4YBe OT Hayana eé obpasoBaHus Ao
cerogHsLLHero AHA Ha3bIBAKOT 3BOSIOLMEN NOYBHbI.

MNouBoobpa3soBaTenbHbLIN NPOLECC Havancs ¢ NOSABMEHUs XKM3HU Ha
NMOBEpPXHOCTU CyLUU, C BO3AEUCTBUS Ha rOpHYI0 nopoAy NpocTenLmnx
opraHu3mMoB - 6akTepun, Bogopocrien. C nx BosgeMcTBUEM Ha ropHyro nopoay
Havasncs nepBUYHbIN NOYBOOOpa3oBaTeNbHbLIU Npouecc.

OTmuparowme nepBnYHbIE MUKPOOPraHM3Mbl 06oraLlanv BbIBETPUBAKOLLYHOCSA
rOpHyo Nopoay opraHM4YecKum BeLecTBOM U co3aanun Heob6xoauMble YCroBuUs
ANs pasBUTUA OPYrux rpynn opraHn3MoB. 3a 6akTepusiMu U BOOOPOCIISIMU
nosABUNUCb NcunoduTbl, rpudbl, XBOLWHbIE. NflayHOBbLIe, MaNnOPOTHUKU, MXU U,
HaKoOHeL, MNOKPbITOCEeMEHHbIe PpacTeHUs.

C nosiBNeHus BbICLUMX PpaCTEHUM C MOLLHOWU KOPHEBOWU CUCTEMOMN,
NnpoHuKarLen B rnyob nopoabl U oxXxBaTbiBaloLWen OonbLune eé 06beMbl,
noyBooOpa3oBaTesibHbIN NMpouecc ycunusarnca. Bmecrte ¢ pacTUTENbHOCTbLIO
NOYBY 3aCenssiv XXKMBOTHbI€ OpraHM3Mbl, KOTOpPbIe TaKXe OKa3blBasriv BfiusiHue
Ha no4yBooOpa3oBaTesibHbIN NMpouecc.



B pe3ynbTraTe >XM3HeAeATe/IbHOCTU PAaCTEHMN U XKUBOTHbIX
NPOMCXOANI0 HAKOMNJIEHUEe OpraHMYecKuMX OCTaTKOB M rymyca, B
KOTOPbIX KOHLEHTPUPOBAJIUCb 3J/IEMEHTbI 30JIbHOWU U A30THOM NULLM
pacteHni. C HakonJ1IeHUeM OpraHMYecKoro Bewecrsa B MMHepaJibHbIX
noyYyBax yJyuyllasiCa BOAHbIN pe>XuMm, OH npeobperan 6onee
YCTONUYMBbIN XapakTep. Tak nocTteneHHo 3 6ecnnoaHoOn ropHom
nopoabl pasBuBaJsiacb NouyBa.

-- B OCHOBHOM HM3WIMue
pacTteHus - 6akTrepun n BOoAOPOC/IN CTaauA NEPBUYHOIO
no4yBoob6bpasoBaHMA.

CUnypunckmnii, .eBOHCKNIA, KAMEHHOYIroJibHbIM U NEPMCKNUX Nepuoabl -
Me3030MCKOM (pN1opbl - C NOSABJ/IEHNEM U pacCeJiIeHUEM HOBOM
pacTutenbHOCTU (NCMNO(PpUTOB, XBOLHbIX, APEBHUX
NanopoTHUKOBOBUAHLIX U AP.) CO3[aNIUCb YCJIOBUA AJIA Pa3BUTUA U
YC/I0)KHEeHUA NouyBoob6pa3oBaTesibHOro npoyecca.

- MO cywe WHUPOKOo
PacnpoCTpPpaHUINCb XBOMHbDbIE U LLULMPOKOJIMCTBEHHbIE Jieca, nyra u
TpaBSAHUCTbIE CTENnUu, YTO NpUBeJIo K ewWwé 6osnbLieMy pa3HOO6pasuio
NOYBEHHOIro NOKpPoOBa.
- MaTepukoBoe obneaneHeHue.
NMouBoo6pa3oBaTenbHbIN NpoLecc npepbiBaeTcA Ha 50-60% uvyacTu
cywun. Ha Tepputopum pacnpocTtpaHeHusa NegHUKOB NOYBEHHbIN
NOKPOB 6bi/1 NOTHOCTbIO YHUUTOXKEH. Ha npunerarowmx K 1egHUKaM
TeppuTopmax OH 6biN1 3poaANPOBaAH CTEKAOLWNUMN JIeAHUKOBbIMU
BOAAaMM, a 3aTeM nepekpbIT paroBMornaymasbHbIMU U
annaloBMaNbHbIMU OTNOXEHUAMMU. Nocsie OKOHYaHUA JIeAHNKOBOM
3MOXW HavaJICA COBPEMEHHbIM NouBoo6pa3oBaTenbHbIA NpoLuecc.



4 Borrpoc. OCHOBHBIE (PAKTOPEI
[IOYBOOOPA30BAHUSA

Y4yeHune o paktopax no4yBoobpasoBaHUs ABASETCS OOAHUM N3
BaXkKHENLLUX pa3aenoB COBPEMEHHOIO TEOPETUYECKOIO
nousoBeaeHusi. B.B. [Joky4yaeB ObIf1 nepBbIM, KTO YCTaHOBWII
JoYHKLUMOHAaIbHYIO CBA3b MeXay NoYBEHHbLIM NMOKPOBOM U
rMaBHEULLMMW dNeMeHTaMn naHawadota B Buae BblpaxXeHus

[ =f(K,O,[,P)T, rae Il - noysa

K - knumar - | dpaktop

O - opraHuambl - Il bakTop

[ - ropHble nopoabl - |l dpakTop

P - penbed -1V dakTop

T - Bpemsa - 'V dhakTop.

Hapsiay ¢ ykasaHHbIMY NATbi0 NPMPOAHBLIMY pakTopamu
No4YBOOOpa30BaHUSA BbIAENSETCS ELUE LLIECTOMN -
NPOU3BOACTBEHHAA AEATENbHOCTb YenoBeKa, OKa3blBalLlasa Kak

npsaAMoe, Tak N KOCBEHHOE BIUAHME Ha nquoo6pasoBaHme 7
NOYBEHHbLIN MOKPOB.



*  WN3yyeHne paktopoB No4BOOOPa3oBaHMA OObIYHO NPUHATO HAYMHATL C
no4yBoobpasyroLmx nopond. Kak nseectHO BaM U3 Kypca reosniormm ropHble
nopoAdbl, N3 KOTOPbIX DOPMUPYETCA NoYBa, HasblBalOT NOYBOOOpPA3yOLWMMN,
MaTePUHCKUMU. Bbl yXXe 3HaeTe, Kakme OblBaloT NoYBoObpasytowme nopoabl
OHW pas3gensarTcs Ha Tpu BornbLume rpynnbl:

N TPU TUNa BbIBETPUBAHUS: (hU3n4eckoe, XuMn4eckoe u
buornornyeckoe. K rmnaBHbIM No4YBOOOPpa3yOLWMM NOPOA4aM OTHOCATCS
pbIXSible 0cagoYHble Nopoabl.

*  Ocob6eHHO BENMUNKO BINSHME TOPHbBIX NOPOA Ha HavarnbHbIX CTagUNAX
noyBoobpasoBaTenbHOro npouecca. MexaHn4eckme CBOMCTBA FOPHbIX
nopoa, X NNOTHOCTb M MPOHULAEMOCTb, MMHEPAIOrMYEeCKN COCTaB U
XUMUnyeckme ocCoObeHHOCTU CyLLLECTBEHHO CKa3bIBalOTCA HA CKOPOCTU U
HanpaBneHnn No4BoobpasoBaTenbHOro npouecca. lNepBoHavanbHbIN 3anac
B rOPHbLIX Nopogax gpocdopa, Kanbums, cepbl, Kanua u 4pyrnx ayIEMeHTOB B
3HaA4YNTENLHOW CTENEHUN ONpeaenseT YPpoBEHb N YCTOMYNBOCTb
€CTECTBEHHOIO NMnogopoaunst Noys.

-



Kinmar kak gakrop nousoodpasoBanud - I ¢paxrop

Knumar - 310 cpeaHee cocTosiHue aTmoccbepbl TOW UM NHOW TEPPUTOPUMN,

BIAKHOCTM BO34yXa u Op. U nx KpaI/IHI/IMI/I rokasaTensmm [ARLLMY
npegcrtasneHne o6 amnnuTygax konedaHun B TE4EHNE CYTOK, CE30HOB U
Liernoro roga.

BaxkHeunwee cBOMCTBO NOYBbI - 3TO MTMAPOTEPMUYECKNN peXnM. [1loaTomy
bonbLoe 3Ha4YEHUE UMEET XapaKTePUCTMKaA Knmmarta rno temnepaTypHbIM
YCITOBUAM U YBRAXHEHWUIO.

OcHoBoOW ANA BblAENEHUS TEPMUYECKMX TPYIM ABMFETCA CyMmMa TeMmneparTyp
Bbilwe 10°C 3a BeretaTnBHbIN Nepuoa.

[pynna KknumaToB Cymma TemnepaTtyp
XornogHble (nongapHble) meHee 600

Tenno - ymepeHHble (cybbopeanbHble) 2000-3800
Xapkue (Tponuyeckume) 6onee 8000

C TepMI/I‘-IeCKI/IMI/I rpynnamm KrnnmartoB B I'IO‘-IBOO6pa3OBaHI/II/I CBA3aHbI
TEennoBsoun peXNM No4B, CKOPOCTb XUMNYECKNX U DNoXMMnYECKnx
npoueccos, 6I/IOJ'IOFI/I‘-I€CKaF| NPOAYKTUBHOCTbL NMpwn onTtuMasibHOM
YBITa>XHEHUN.



| pynma Ki1mumaroB

[pynna knmmaToB

Ou4eHb BnaxHble
(akcTparymugHbie)

[TonyBna)kHole
(cemmrymmgHole)

[Monycyxue (cemuapugHole)
Cyxune (apungHbie)

OuyeHb cyxue
(akCcTpaapugHble)

KY no Bbeicoukomy u iBaHoBY .
bonee 1,33

1.00-0,55
0,55-0,33

0,33-0,12
meHee 0,12



PazHOoCTOpOHHSS POk KJIMMarTa Kak (pakropa mo4yBooOpa30BaHUS COCTOUT
B CJICIYIOIIEM:
|. Knumatudeckuii (pakTop OKa3bIBae€T OOIBIIOE BIMSHUE HA PA3BUTHUE
OMOJOrMYeCKUX 1 OMOXUMHUUYECKHUX IIPOLIECCOB, TUIl PACTUTEIBHOCTH,
CKOPOCTH PA3JIOKECHUS U CUHTE3a OPraHUYE€CKUX BEIIECCTB.
2. Knumar yepe3 n3MeHeHne CBOMCTB U COCTaBa IIOYB BIMSIET HA BOJIHO-
BO3/IYIIIHBIC, TEMIIEPATYPHBIC U OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIC
PEKUMBI.
3. C KIMMaTOM TECHO CBSI3aHbI IIPOIECCHI IIPEBPAILICHUS MUHEPAIBLHBIX
COCTMHEHUH ITOYBBI.

——<. Knumar oxkaspIBaeT OO0JbIIOE BIMSHME Ha IPOIECChl BETPOBOM U
BOJIHOM 3PO3HH.



buonornyeckuii (pakTop
nouBooOpazoBanus - III ¢pakrop

B oty rpynny cpaktopoB BXoauT:

3erneHble pacTeHus

MwukpoopraHnambl

>KnBoTHbIe.

OHun B noyBe 06pasytoT CrioXkHble BUOLIEHO3bI U UX POSib B NOYBOOOpas3oBaHMu pasnuyHa. B

LIeNIoM OHU ONpeaensitoT CYLHOCTb NO4YBOOOpa3oBaHms 1 opMUPOBaHME FTIaBHOIO
CBOWCTBA NOoYBbI - NI1040POAKSI.

[MoHATME O «KMBOM BeLlecTBe» Oblno nogpobHo paspabotaHo B.U. BepHagckum (1926,
1934, 1940). Mo *XmnBbIM CyLLLECTBOM NMOHMMAETCHA COBOKYMNHOCTb MacCbl BCEX OPraHM3MOB.

O6bwwnin Bec Omomaccbl Bcen cywm coctaBnsgeTr npumepHo 3x10B 12 cT. - 1x10B 13
cT. . Buomacca semnu coctont n3

duTobromMacchl - Ha3eMHbIe PACTEHMUSI U UX KOPHM.
3o0o06momaccsl - XXMBOTHbIE, BKINOYast HACEKOMbIX.

Mukpobuomaccel - 6aktepumn, rpnbsl, BoAopocnu, Bupycbl. COBOKYNHOCTb BoMacchl
TPaBAHUCTOM pacTuTenbHOCTN NpumMepHo B 10 pa3 MeHbLe, Yem necoB. OgHako
WHTEHCMBHOCTb BUOMOrMYEeCcKoro KpyroBopoTa TPaBSAHUCTbIX PaCTEHUN HAMHOro 6orbLue,
4YeM Yy NeCHOM.

JlecHasi pacTUTENbHOCTL Cbhirpana UCKNIYUTENbHYIO POSb B paspyLUeHUN MacCUBHO-
KpUCTann4ecknx nopoa - BynkaHM4eckomn naebl, rpaHnToB 1 6a3anstoB. TpaBaHUCTadA
PacTUTENbHOCTb COBMECTHO C 6ECMNO3BOHOYHBIMU N MUKPOOPraHM3mMamm B OTAn4dmne ot
necHbIX 06yCcnoBnMBalOT CUHTE3 r'YMyCa B BbICOKOMMO4OPOAHbLIX YEPHO3EMAX, JTYrOBbIX
no4sax, no4Bax Npepun 1 NOnM.



buomacca semian

buomacca 3emnun cocTouT uma:

dutobnomacchl - Ha3eMHbIE PACTEHUS N UX KOPHMW.
3oo06uomaccsl - XKMBOTHbIE, BKITHOYasi HACEKOMBbIX.
Mwukpoburnomaccsl - baktepuu, rpubsl, BOAOPOCIN, BUPYCHI.

CoBOKYNHOCTb BromMacchl TpaBSHUCTON PacTUTENBHOCTM NPUMEPHO B
10 pa3 meHblle, Yem necoB. OgHaKo MHTEHCUBHOCTb OMOMNOrMYeckoro
KpyroBOpoTa TPaBsHUCTbIX paCTEHUIA HAMHOIo OornbLUEe, YEM Y FNIECHOMN.

JlecHasa pacTUTENbHOCTb Chirpasria UCKNIYNTENBHYIO POSb B paspyLue
HUM MaCCUBHO-KpUCTaNINYeCKNX Nopom - ByNIKaHU4YEeCKOM NaBsbl,
rpaHNTOB N Ba3anbToB. TpaBAHUCTasA PaCTUTENbHOCTb COBMECTHO C
6eCcno3BOHOYHBIMN U MUKPOOPraHn3mMamm B OTIINUKE OT NECHbIX
0OyCrnoBnMBalOT CUHTE3 FyMyca B BbICOKOMNMOAOPOAHbIX YEPHO3EMaAX,
NYroBbIX rMo4vsax, no4ysax npepun u NOUM.



3anmacel (hpuTOMACCHI

[Mo basunesnyy onga cylun 3eMHOro Lapa XxapakTepHbl
creaytoLme 3anacbl UTOMacChl;

1. CybTponuyeckme n Tponuvyeckne nycTelHA MeHee 2,5 r/ra
2. lNonsipHbIE NYCTbIHW, CyBnONsipHbIE NMYCTbIHN,

3acosieHHble noyBbl 2,5-5,0 T/ra

3.TyHapa 12,5-25 T/ra

4. JlecotyHapa 50 T/ra

5. Tanra 300-400 1/ra

6. LUnpokonncteBeHHble N cybTponnyeckme neca- 400-500 T/ra
/. BnaxHo-Tponnyeckme Be4Ho3eneHble neca- 6onee 500 T/ra
8. Ctenwu, ropHble nyra 12,5 — 150 1/ra



EKeroqHbIN NPUPOCT OPraHUYECKOTO
BeIlleCcTBa, T/Ta

ApKTnyeckaqa TyHapa 1,0
COCHSAKN HOXXHOW Tanru 6,1
EnbHMKK 8,5
bepesHaku 12,0
CdbarHoBble bonoTa 3,4
[ybpassbl 9,0
Cyxue ctenu 4,2
CaBaHHbI cyxue 7,3
CyOTponunyeckme NUCTBEHHbIE Neca 24,5

[MawHa 6,0



B YCIOBHAX HCJIMHBI HAa ITOBECPXHOCTHU ITOYB AKKYMYJIMPYIOTCA 3HAYUTCIIbHBIC MACChI OIld/la
OTMCPIIUX PACTUTCIIBHBIX OCAaIKOB. TaK, o1 ITOJIOIromM Jicca BCC CYXOﬁ MacCcChbI IIOACTUIIKHN

L0 A A ava' - (9] (V)

Boioka» nocturaet 10-151/ra. 9T Macchl OpraHUYECKOTO BEIIECTBA PH 30JbHOCTH
noacTuiaku 5-10% coxeprkar coorBeTcTBeHHO 10 1000 -10000 Kr/ra MUHEpaTbHBIX BEIIECTB.
[TponyKThl pa3noXeHus pa3InyHbIX PACTEHUN UMEIOT HEOAUHAKOBYHO KHUCIOTHOCTb.
[TpoyKThl pa3noKeHUs: CTEMHBIX TPaB JAI0T HEUTPAIbHYIO U CIa00 MIETOUHYIO0 PEAKIINIO.
ITonwiab, cakcayn - oOpaszyroT pH 8-8,5 - menounas cpeqa. XBosl €1, BepecKa, JUITaiHUKH,
Mxu carayma umerot pH 3,5-4,5.
ExxeronHo nepexoauT nepekayka XMuMUYECKUX 3JIEMEHTOB U3 KOPHEOOUTAEMbIX TOJII
TOPHBIX MOPOJI B BEPXHUE TOPU3OHTHI MOUBKI. M3 pacCESTHHOTO COCTOSTHUS ATU 3JIEMEHThI
IIPEBPAIAIOTCS B KOHIIEHTPUPOBAHHOE COCTOSIHUE, CTAHOBSTCS 00JIee JOCTYIHBIMU
pactenusiM. Hapsiy ¢ atumu niporieccamu uAET Mmoomm3anus N myTeM (pUKcaluu u3
armocdepbl 6000BBIMH, HEKOTOPBIMU 371aKaMH, MUKpoopranuzMamu - ot 50-100-300 kr/ra B
TO/I.

m——t_CJTLCKOXO3SIMCTBEHHAS KYJIBTYPa BHOCUT OIPOMHBIE U3MEHEHHS B OMOJIOTMYECKUI
KpYTrOBOPOT BellecTB. Tak, ypokaid miieHuIlsl B 20-25 11/ra otuykaaet u3 noussl 10 150-200
Kr/ra azota/pocdopa, kaaus, cepbl, KPEMHHUS, KeJe3a, ATFOMUHUSA, MapraHiia, MarHus U
KaJIbI[USI BMECTE.



Oco0as poap B IIOYBOOOPA30BAHUHU
IPUHAJICKUT TOYBCHHOM (hayHE

a) MukpodhayHa - meHee 0.2 MM

6) me3odayHa - 0,2-0,4 mm

B) MakpodayHa - 4-80 mm

r) meragayHa - ot 1cm go 1-1,5 m

Ob6Lwune ctaTucTuyeckme 3arnacbl 300Macchbl MO OTHOLLUEHUIO K UTO-
Macce HeBemnuku - B cpegHemM He bonee 1-2%. ObblvHO Macca
6eCcno3BOHOYHbIX Ha ABA-TPU Nopsaka NpeBbIlLaeT Maccy

NO3BOHOYHLIX. K npnumMepy CyMMapHbLIA BEC CbIpO BMOMACChI XXUBbIX
0ecno3BOHOYHbIX MOXeT gocturatb 125-150 1/ra.

Mwukpobrnomacca rno oTHOLWEHUIO K dpuToMacce Nno Becy paBHO NLLb
0,0001%, ooHako rnopasuTtenbHas CKOPOCTb PA3MHOXEHUSA U CMEHbI
NOKOMNEHNN Y MUKPOOPraHM3MOB CTOSb BEMNUKA, YTO reOXMMUYECKOE U
NOYBEHHOE 3HAYeHNe OeATeNnbHOCTU MUKPOOPraHnM3MoB B brnocdepe
SIBNSIETCS 9KBUBANEHTHBLIM 3HAYEHWUIO OEATENTbHOCTU PACTEHUN 1,
MOXET ObITb, Aa)ke npeBbIaeT ero, nuwetT B.A. Kosaa.



Penbed kak dpakTop
nouBooOpa3zoBaHus 1V -daxrtop.

Pasnunyator:

1- makpopenbe;

2 - Me3opernbeq:

3 - MUKpopenbed.

Makpopernbed - paBHUHLI, N1ATO, FOPHLIE CUCTEMbI (KPYMNHbIE (OOPMbI).

Me3sopenbed - yBanbl, X0fiMbl, NOLWWHbI, AOMNUHbI, TEPPAcbl N NX
anemeHThbl (cpegHne dopmel). OHKU cBA3aHbl B OCHOBHOM BHYTPEHHUMM
reoniormn4eckMMm rpoueccamm (MegneHHoe nogHATME 1 ornyckaHue
OTAENbHbIX YAaCTEN CyLUN).

Mwukpopenbed - aTo penbed ¢ KonebaHnaMn OTHOCUTENBHO BbICOThI 40
1M - Byropku, 3anaguHbl, MOHWXEHNA (MenKne opMbil).



Penbed - kak pakTop mepepacupeieCHUsT COJTHEYHOM
SHEPTUH U OCAKOB.

[lepepacnpeneneHne cormHe4YHon 3Heprnm n ocagkos
3aBMCUT OT 3KCNO3ULMKU U KPYTU3HbI CKINoHa. Penbed
OKa3blBaeT BMUAHME HA BOOHbLIN, TEMSIOBOW,
nuTaTeNbHbIU, OKUCITNTENTIbHO-BOCCTAHOBUTENLHbLIN U
CONEeBON PEXNMDI.

[1o nonoxeHuto B penbede BbiAENAT NO paay
yBNa)XHEHUA crieayroLme rpynnbl No4ys.

ABTOMOpPdHbLIE - 0Opa3sytoTca 6e3 npuBHOCA
Martepuana co CTOPOHbI.

[MonyrngpomopdHs.le.
[mapomMmop@HbIe.



ABTOMOPMHbIE MOYBHLI

. YpOBEHb PYHTOBbLIX BOA
bonee 6 M. [loBEPXHOCTL
DOBHAas NN HebornbLUnE
CKJ1OHbl CO CBOOOOHbIM
CTOKOM.



= DOpMUPYIOTCA MPU KpaTKoBPEMEHHOM
3acTOE NMOBEPXHOCTHbIX BoA. [NyOuHa
3aneraHus rpyHToBbIX BOA - 3-6 M.
KanunnapHaa kauma OOCTUraeT

KOpHeoObpas3yoLin Crion pacTeHUN.

5_'-)*“’-—"




[ MapoOMOpPM®HbLIE NOYBLI

1 POpMUPYIOTCA B YCNOBUAX ONUTENBHOIO
3aCTOS NMOBEPXHOCTHbLIX BOA, NpU
3aneraHun rpyHToBbIX BO4 MeHee 3 M.
(KannnnspHasa kanma MOXeT AocTuraTb
NOBEPXHOCTU MOYB).



Bpems kak cdbaktop nodBoobpasoBaHma V dpakTop.

= KpaeyronbHbiM KaMHeM reHeTU4ecKoro noyBoBeAeHUsA ABNAETCA
yuyeHue O noyBe KaK o0 NpupoaHOM Tere, B CBOUCTBaX KOTOPOro
oTpaxeHbl YepTbl NnaHawadTa. NoyBa 3BoNOLUOHUPYET BMECTE C
aponouuen naHawadTa, HO Te CBOMCTBA, KOTOpPbIe
ccpopMupoBanucb B HEN B MPEXHUX YCITOBUAX, HE UcYe3arT
beccnenHo, a yHacnenyrTcs, T.e. COXPaHAKTCA Ha 6bonee nnm meHee
anutenbHoe BpeMA. PenuUKToBbIe YepThbl NOYB 4YaCcTO UrPaloT He
MeHee BaXHYI ponb B UX NOAOPOAUU, YEM COBPEMEHHbIe
CBOMUCTBA.

= Pasnuyarotr abcontoTHbIN N OTHOCUTENbHbLIW BO3PAacCT MOYB.

= A6coslromHbIll éo3pacm - 3TO Bpemsi OT Hayana (popMupoBaHusa Ao
cerogHsiluHero aHA. OmHocumersnbHbIl 603pacm xapakTepusyeT
3penocTb - CTeNneHb Pa3BUTUA KOHKPETHOM NOYBLI, COOTBETCTBUE ee
npodunsa drakTopamMm NnoYBoo6pa3oBaHus.

= Ewe B.B. loky4yaeB (1883) yctaHoBun, 4TO B TeueHun 760 net Ha
N3BeCTKOBbIX NnuTax CTaponanoxckon Kpenoctu obpasosanuchb
No4YBbI NOXOXNEe Ha pacTUTENIbHO-Ha3eMHbIe.

= [lo oueHke Tamma gnsa pa3sutua noasona c 10-cm cnoem rpyooro
rymyca, ¢ ropusoHtom A 2-10cm n B1 - 25cm Tpebyetca 1000-1500
net. UeHHU oTMevaeT, 4To Yepe3 5 ThIC. NeT nocrne BO3HUKHOBEHUA
nop3ona audcdepeHumnaumnsa ero npocpunna Bce ewe naeT ObICTPbIMU
TeMmnamu.




NccnepgoBaHusimun 1.B. MagaHoBa (1967)
YCTaAHOBINEHO, YTO B Te4YeHUNe nocrneaHmnx 3-4 Toic. neT
He MPOWU30LLUNO CYLLECTBEHHbIX NBMEHEHNU B
CBOWUCTBAX MO4YB N1lecoCcTenu.

B.A. KoBga (1973) oTme4aerT, 4YTo NoYBbl BbICOKMX
LLUIMPOT, COOPMMPOBABLLUNECSH HA MOPEHHbIX
OTNOXeHusIX (nocneneaHNKoBbIX) CYLLIECTBYIOT He
bornee 10 TbIC. fIET, BO3MOXHO Aaxe He bonee 5-7
ThbIC. NET.

M.A. hasoBckaga (1967) cunTtaert, 4to boree
3penbiMU ABAAKOTCA MO4YBbl CPEAHUX LUMPOT.
Hanbonee apeBHee obpasoBaHme - NOYBLI fiexalluune
B obnactn HM3knx wunpot. Nx Bo3pacTt 100 Tbic-1 MIH.
ner.



[lpon3BoacTBEHHAA OEATENBHOCTL
yenoeeka VI dpakTtop

IOTOT hakTop NOYBOOOPA30BAHMSA €LLlEe B MPOLLSIOM BEKE UMEN
NoKaribHOe 3Ha4YeHne, a B HaCTosLLEE BPEMS ABMSIETCA
rmobanbHbiM. Bo3aencTemne yenoBeka Ha NnoYBbl U
no4yBoobpasoBaTesibHblE NPOLECCHI OCYLLECTBIISAETCA KaK NpsiMo, Tak
N onocpeaoBaHHO Yepes BNusiHME Ha brnocdrepy, atmocepy un
rmgpocdepy. BnusHue yernoseka Ha OMOTy n bnonornyeckum
KPYroBOpOT BELLECTB 3aK/t04aeTca B CBEAEHMNN NTECOB N OCBOEHUM
3Ha4YUTESbHbIX Nriowanen nog naLwH, B perynmpoBaHmnn
YMCIMEHHOCTU ONKUX XXUBOTHbIX U pa3BedeHNN JOMaLUHUX, B
BblpalLlMBaAHUN CENbCKOXO3ANCTBEHHLIX KYNbTYP, OKa3blBatoLLNX
pa3HOe BO34ENCTBUE HA CBOMCTBA NOYB, B OTYHYXXOEHUN C YpOXKaeMm
3HAYUTENBHOrO KONMYECTBA ANIEMEHTOB NMUTaHUSA, B MPUMEHEHUN
OpraHN4YecKux N MMHeparbHbIX YOoOpeHUn, necTuunaos 1 ap.



