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BBeaenue

Llens npeanaraeMoii KHUIM — OCBETHTb COBPEMEHHOE COCTOSHHE MOYBOBEACHHUS,
nenas Ynop Ha 9KoJoruueckue acnektsl. [TouBoBeieHHEe OTHOCUTCS K rpyMne 3KOJo-
rU4eCKUX HayK, U, B MIEPBYIO ouepelb, 3HaHUE MOYB MOMOraeT YNYy4IHTb MPOU3BOJ-
CTBO CENbCKOXO3AACTBEHHBIX MPOAYKTOB. OAHOBpPEMEHHO MOYBAa — KOMMOHEHT OHO-
cdepbl, 6a3UC MHOTUX 3KOCHCTEM CYLIH, H C 3TUX MO3HLUHA IKOJIOrHYECKOe 3HaUeHHE
nous — QyHAAMEHT XU3HM H 3BoMoUMH Guocdepsl. J. 3tocc B XIX B. BLIABUHYN
TEOpUIO CTPOEHHs HallleH MuaHeTsl, pasfenuB e€ Ha aapo (6apucdepy), nurocdepy,
rugpocdepy, 6uochepy u armochepy. B Hauane XX Beka A.A. SpunoB, a 3aTeM
C.A. 3axapoB Bbiaenunu negocdepy, NOYBEHHYIO 000JI0UKY CyLIH. DTa MbICIb Oblna
pasuta C.B. 3oHHOM [1964], KoTOpbIHi 0OpaTN BHHMaHHE HAa NPAMYIO CBA3b GHO-
reocdepsl (6uoctepsl cywn) u negocoepbl. Cnenyer npusHarb, uto C.A. 3axapos
auib o3Byumst upaeio B.B. JlokyuaeBa, KOTOpbIit BbIAEINN MOYBY KaK €OUHYIO 060-
nouky cywu. Beinenenune negocdepst nognepxkanu K.JI. Fnunka, C.C. Heyctpyes,
JI.U. Ipaconos, B.M. ®puanann. JefictBUTeNbHO, BCIOAY, M€ €CTh PACTEHHUS, MOA
HUMH QOPMHUPYIOTCA TouBbl. [IpHMHUTHBHBIE, MAIOMOLLHbIE, MOLLHBbIE OHU 00pa3yloT
neaocdepy — noYBEeHHbIIi MOKPOB, rA€ HAYT NMPOLIECChl BLIBETPUBAHUA M MOYBOO6pa-
3oBaHuA. K npoueccam BbIBETpUBaHHUA ClielyeT OTHOCUTh BCE T€ U3MEHEHUS FOPHBIX
nopoA, KOTopble CBA3aHbI JNHLIbL C aOHOTHYECKHM (pakTopamu: KJIMMATOM, THIIOM
ruapoceps! (BOXHBIM PEXHMMOM, OOBOTHEHHEM), ByIKAHUUYECKOIH U MOCTBYJIKaHHYe-
ckoif neATenbHOCTbIO. COOCTBEHHO MOYBOOOpa3oBaHHE — 3TO CyMMa MpPOLIECCOB,
NpOTEKAIOLUX B KOPE BbIBETPUBAHHA MO BIHAHMEM JKMBbIX OPraHU3MOB (pacTeHuA,
XHUBOTHbIE, MUKpOOpraHu3Mbl, rpubsei). [TouBa — uTor Bo3aeiicTBUA Ha KOPY BbIBET-
pUBaHUA XUBBIX OpraHu3MoB. B pesynbtare 3To#i nesrenbHOcTH popMHUpyeTCs 0COo-
60e npuponHoe Teno, cocrosiiee (no b.b. [TonsiHOBY) U3 Habopa reHeTHYECKHX ro-
pH30HTOB (CJI0€B), 00bEeAMHEHHBIX OOLIHOCTBIO MPOUCXOXKAEHHSA, B TOM YHCIE C 004-
3aTeNibHbIM YYaCTHEM CJIOfl, COJEpXKalllero NMOYBeHHOE OpraHM4Yeckoe BeLleCTBO —
rymyc. I'ymyc 3TOro cinos cBOMM MpOHCXOXAEHHEM 0043aH XUBOMY BeliecTBy (o
B.H. BepHaackoMy), pacTUTENbHBIM M XKHBOTHBIM OcTaTkaM. M3BecTHa Touka 3peHus
B.H. BepHaackoro, 4To npoucxoxAeHHe OpraHH4eckoro BelleCTBa B MOYBE MOXHO
YCTaHOBHTb MO XapaKTepy CHMMMETPHH OpraHH4YecKHX coefuHeHHii. B yacTHocTH, B
HBBIX OpraHM3Max H, cjieJoBaTelIbHO, BO BCEX MPOH3BOAHBIX OT HUX OPraHHYECKUX
coeauHeHHAX obpa3syorca nuub L-popMbl opraHuyeckux coeaguHeHuit. B nouse mo-
creneHHo L-¢popmbl nepexonat B D-popmbl. Ho 3TOT npouiecc A0CTaTOYHO JIUTENb-
Hblif. OJHaKo, eClIH B CBEXHMX OTJOXKEHHMAX CpelAM OpraHH4YecKHX COeNUHEHHH co-
Iepkanue obenx ¢opm cuMMmeTpuH GH3KO, ClefyeT UCKaTh APYroff HCTOYHUK Mpo-
HCXOXJEHHUA OPraHHYeCKOro BELIEeCTBa, a He CBA3LIBATH €ro C AEATENIbHOCTBIO JKHU-
Boix opraHu3moB. [lo I'.B. Jlo6poBonbckoMy, ropHas NOpoAa CTAHOBHTCSA MOYBO#H
TOrjga, Korga oHa npuobperaer skonoruyeckue PyHKUUH. DKonoruueckue GyHKUHU
NO4B CO3Jal0T BO3MOXHOCTb CYLIECTBOBAHUA PACTEHHI — MEPBUYHBIX NMPOLYLEHTOB
OpraHM4YecKoro BellecTBa, ¢yHHaMeHTa Tpo¢Hueckoid LenH, MUKPOOPraHW3MOB,
rpu6oB, xuBOTHBIX. U B 3TOM nnaHe nepoctepa — peanbHas 0600uKa MIAHETHI,
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KOTOpas CIYXHT cpelioii 0OUTaHHs KUBBIX Opranu3moB. [loaTomy, aHaU3UpYA pOSb
nousbl B 6uocdepe, Mbl HODKHBI €€ OLIEHHBATh He BOOGLIE, a HA OCHOBE €€ KOHKpeT-
HBIX 3KONOrHyeckux GpyHKUMi B JaHHOI IKOCHCTEME.

Slpnsacb OAHMM M3 KOMIIOHEHTOB OHOcephbl, ee «CepALECBUHON», AYWOH MO
B.B. JlokyyaeBy, nouBa BXOAMT B COCTaB LIEJIONO KJlacca CBOEOOpa3HBIX MPHPOAHBIX
o6pasoBaHuii: 6HOKOCHBIX Ten. K 3TUM TenaM OTHOCAT JOHHbIE OTJIOXKEHHS, OKEaHbI,
Mopsi, 03epa, PeKH, NPYAbl, HIXKHIOK 4acTb aTMOC(ephI.

JIBe 0COOEHHOCTH XapaKTepu3yloT 6HOKOCHbIE Tena. OHH CyLIECTBYIOT peabHO,
obnagaloT 06bEMOM, Maccoii, onpefeNeHHbIMH CBOHCTBaMH, (MOpPGOIOrMYECKUMH,
XHMHYECKUMH, (DU3MYECKHMH) M MIOAOpPOAMEM, T.e. CHOCOGHOCTBIO MPOU3BOAHMTD
ypoxaii pacrenuii (B.P. Bunbsamc), cHabxas ux BOAOH U NUTATENBLHBIMHM 3JIEMEHTAMH.
Ho caMo cyuectBoBaHHE GHOKOCHBIX Ten 00yCNOBNEHO KMBBIM BelECTBOM. JJHHAMM-
Ka H3HH, XKHU3HEHHBIX MPOLECCOB ONpenenseT AMHaAMHKY 6MOKOCHBIX Tesl. BMmecte ¢
TeM GHOKOCHBIE TeJ1a MOTYT 3aBHCETh TaKKe U OT ANHAMHUKH aGHOTHUYECKHX (akTOpOB
(kuMara, pacTBOPMMOCTH IOPHBIX MOPOA U T.1.). aBHOTHYECKHE CYOCTpaThl, H3 KOTO-
pbix dopMmHpyloTCS 6HOKOCHBIE Tena, 00bIYHO MeHee GydepHbI K BO3NEHCTBHAM 3KO-
Joruyeckux (akTopoB, XOTA B paje ciyyaeB Gonee yCTOWUMBBHL DTy MBIC/b ClEAyeT
noscHuthb. [Topoabl MOryT COXpaHATL CBOi cocTaB H 00nuk 6eckoHEYHO JOJro, noka
He MOJBEPrHYTCA HHTEHCMBHOMY BO3JEHCTBUIO OKpyxawoweid cpembl. Tak, JOKeM-
6puiickue rpauutbl Kapenuu u CkaHAMHABHUH COXpaHAIOTCA Yxke Gonee S00 MiH neT.
Ho xorzma Ha nopoasi sHepruuHo Bo3aeiCTBYIOT TeMIepaTypa, BOAa, pacTeHus, o4Ba,
TO MHOTHE U3 HUX pa3pyLIaloTCA AOBONBHO ObICTPO, MpeBpallasch B MIOBUI MK ne-
peoTnoxeHHbIi MaTepuan (annosui, nemosuii u T.n.). Kak orMeruna I'.B. Moty3oBa,
y FOpHOI#i MOpPOABI C BHIBETPHBaHHeM oOpaTHasi MONOXHUTENbHAs CBA3b: KKAO0E nocine-
Jyiouiee Bo3JeHCTBUE yBENHUMBAET HHTEHCUBHOCTb pa3pylleHUs nopoasl. Jlo Hauanb-
HOH CTaZMM BBIBETPUBAHUA MOPOJbI COXPAHSAIOT CBOM rabUTyC M COCTaB, MacCHBHO
NPOTHBOCTOA BO3AEHCTBUIO (pakTOpPOB BhIBETpHBaHHUA. [104YBbI, HANPOTHB, NPU CPaBHHU-
TENbHO MOCTOAHHOM BO3JEHCTBHH OKPY>KAIOLIMX YCJIOBHIA BCe BPEMs CONMPOTHRIAIOTCH
paspyLIEHHIO, COXpaHAA IKOCHCTEMY H COXpaHss ceb6a B dKocHCTeMe (OTpULATeNbHasA
obparHas cBa3b). Ho mockoneky Bo3pact JaHHOro o6beMa MouBbl ONPEAENAETCA BO3-
PacToM 3KOCUCTEMBI, B KOTOPOii M0YBa UrpaeT poJib OCHOBAHKSA, TO CMEHA IKOCHCTEMBI
BBI3BIBAET U3MEHEHUA CBOMCTB MOYBBI, OCOOEHHO B €€ BEPXHHX FOPH30HTAaX, T.€. Moy-
BaM CBOWCTBEHHA «PaBHOBECHAA» YCTOHYHBOCTB 1O OTHOLUEHHIO K (PHTOKOMITIOHEHTaM
aKkocHcTeMbl. Ecni cMeHa 3KOCHCTEM He KaTacTpo(M4HA, TO MOYBA COXPaHAET CBOH
THI, H3MEHAA /UL PO, NPOABIEHUE TEX UM HHBIX NpU3HakoB. ['opHas *ke nopona,
HauaB U3MEHATHCA, U3MEHAETCA KapAUHAIbHO, PEBPALIAsCh B APYryl0 NOpoay, 4acTo
COCTOALLYIO yXK€ YaCTHYHO U3 JPYTHX MHHEPAIOB.

Hrak, 6uocepa — 310 ccTeMa GHOKOCHBIX TeN W XHMBBIX OpraHu3MoB. B 3toit cuc-
TeMe OTMEYalOTCA CBA3H GHOKOCHBIX TeN KaK C JKMBBIMH OpraHM3MaMH, TaKk W ApYr ¢
apyroM. Tak, nousa noactunaer atMocepy U obOMeHHBaeTCs ¢ Hel BomoH, XMMHYe-
CKHMH 3JIeMEHTaMH, TBEpAbIMH YacTHLAaMH. B3aumoneiictBue ¢ ruapocdepoii Bimo-
yaet o6MeH Tex ke BewlecTB. [TouBa perynupyer coctaB pek, 03ep, MHTaeT CBOUM Ma-
TEpPHAIOM JOHHbIE OTIOXEHUs MHpOBOro okeaHa, obpasyer crnienudpuuecKkuii KoMno-
HEHT rugpocepbl — MO4YBEHHbIE BOABI.

OyYHKUUH NMOYB NPOABJIAIOTCA NpU BO3AeHCTBUM (B3auMoneHCTBHM) MOYB Ha rop-
Hble Mopozbl (Mefonu3), Ha cocTaB aTMocdepbl U ruapocdepsl, camy 6nocdepy B Le-
JIOM, OTAENbHbIE IKOCHCTEMBI.



[eonoru ¥ MaseoHTONIONH YacTO BCTPEYAIOT OCTaTKU 6Hochep npoweaInX 3mox 1
nepuozoB. YacTb GHOKOCHBIX TeNn MX MEpHOJOB 06pasyloT crieHpHuecKHe FOpHbIE
nopoAbl (M3BECTHAKH, Mel, Yrojb, ropioude ciauubl, ¢ocdopursl). MHorue apyrue
oCa/loYHble MOPOABbl Takxke ObUIH GMOKOCHBIMH TeJlaMH B CBOE BpeMA (B YaCTHOCTH,
NoYBaMH, IOHHbIMH OTJIOXKEHHSMH), IOITOMY OHH 4YacTO HACNEAYIOT OT CBOMX MNpea-
IIECTBEHHUKOB pAJl 3KONOruyYeckux (pyHKUMii, HanpuUMep, Takylo, Kak MIOJOPOJHME,
CMocOOHOCTh CHabXaTb pacTeHHs NUTAaTEeNbHbBIMH BellecTBaMu U Bojgoil. Ho mpo-
ABHTBCA 3TO CBOMCTBO MOXET JIULLIb TOrJa, KOr4a OTIOXKEHUE BBIHJET HA MOBEPXHOCTD
nutocdepsl U OyneT BKIIOUEHO B nieaocepy u 6uocoepy.

JleaTensHOCTH YesnoBeka 3a nocieauue 10 Thic. eT, a B 0COOEHHOCTH 3a NOC/eAHHE
500 ner, npuBena k Tomy, 4to 6uocdepa pazaenunach Ha JBe 4aCTH: COOCTBEHHO 61O-
cdepy u aHTponoctepy, koTopas, B CBOIO O4epellb, JENUTCA Ha arpocdepy M TEXHO-
cdepy. Dxonoruueckne NOCNEACTBHA TAKOrO pasfieieHHs OTPa3HIINCh NPeXae BCEro B
YHUCJIEHHOCTH MHOPMX JMKUX BHJOB JKMBOTHBIX M pacTeHU#, COKpallleHUH MIOILIARU
€CTECTBEHHBIX 9KOCHUCTEM, MOYTH MOJTHOM HCYE3HOBEHHH CTENMHBIX €CTECTBEHHBIX 3KO-
cucreM. [Ipeanonaraemsiii poct HaceneHus 3emun no 10 u 6onee mapn 3acraBnseT
yxe ceiiyac JymaTh 0 (opMe cylecTBoBaHUA 6Hocdepbl, 0 ee B3aMMOAEHCTBHH C aH-
Tponocdepoi.

Jle Pya, B.H. Bepnanckuii, Teiliap e lllapneH Buaat Boixoa B GOpMHPOBaHUH HOO-
cdepsl, chepbl pasyma. Ho ecnu BepHaackuii cBA3bIBaeT noAsieHHs Hoocdepsl ¢ npo-
rpeccoM B OpraHM3aLHH 4enoBeveckoro obuiectsa, To Lllapaen cuntaer, uto yenose-
YeCTBO YCTYNHUT CBO# MecTO BbiCLIEeMY pa3yMy (B pe3yibTare 3BOMOLHH). DakThbl Hc-
TOPHHM Pa3BUTHA 3eMIIM MOKa3bIBAIOT, YTO HOJroe rOCMOACTBO OXHOTO MM OJHOM
rpymnibl BUIOB — BO3MOXHbBIN BapHaHT, HO paHO WJIM MO3JHO TaKkoe FOCNOACTBO MpPH-
XOAMT K KOHILYY NPH BeCbMa HEMOHATHBIX 06CTOATENBCTBAX (KAaK 3TO CIYYHNIOCH C JH-
Ho3aBpaMH). B moboM cnyuyae Hoocdepa MOXKeET yHacnemoBaThb, (€ECIM YENOBEK He
MPHMET COOTBETCTBYIOLIHX MEp), 3pOJHPOBAHHbIE, AErPaApOBaHHbBIE MOUBBI, C OHU-
EeHHbIMH MPOAYKTHBHOCTBIO H aKTHBHOCTBIO 3KOJIOTHYECKHX (PYHKLIHIA.

Haxe ecnu uenoBek, kak npeanonaraetr BepHaackuid, craner aBrotpodom, T.e. 6y-
JEeT CaM CHHTE3WpOBaTh MHUILY M3 BOAbl M YIJIEKMCIIONO rasa, TO NMpobneMsbl XUIbA,
OJeX/Ibl, COXpaHEHHE OpPraHMYECKOro MUpa Henb3s OYAeT peLluTh, HE HCTONb3YS MOoY-
BbI M MX 9KOJIOTHYECKHE CBOMCTBA.

HMeHHO mO3TOMY B KHHIN€ NPOBOAMTCA TIUATENbHbIH aHaNU3 MecTa MOYB B
9KOCHCTEMAX M POJIH SKONOTHYECKHX QYHKLHI MOUBBI.

ABTOp CYMTaeT CBOMM MPHUATHBIM AOJroM noGnarojapurh BceX KOJUier, moMoras-
IIKX eMy Kak B cbope marepuana, Tak U B ero o6cyxaeHuu. OcobeHHo aBrop 6narona-
ped ywenmum ot Hac A.Jl. Bopounny u E.A. JIMuTpHeBy, KpHTHUYECKUE 3aMEYaHUA
KOTOPBIX CrOCOOCTBOBAIM YTOYHEHHMIO pAja NOJIOXKEHWH KHUrd. ABTOp GnaromapeH
Taoke O.10. bapanoBoii, B.A. branuoBoii, I1.6. Bynanuesy, E.H. [lemuenko, H.B. Enu-
ceepoii, I'.10O. 3enkoBoii, T.A.3y6koso#i, JI.C. Unbunoit, H.K. Kucenesoii, 1.®. Ko-
muccapoBoit, M.C. Maiizen6epr, H.I1. OpexoBoii, H.C. OpemkuHoii, H.E. IepBoBoti,
A .M. lo3nuskosy, E.B. CkeopuoBsoii, E.B. TypueHkoBoii 32 BO3MOXHOCTb BOCIHOJIb30-
BaThCA MOJNy4eHHbBIMU HMH MaTepuanamu. Ocobyio 61arogapHOCTb XO4€TCS BbIPa3UTh
H.H. LlleBsikoBoif 3a ee HECOKPYLIHMOE TEPIIEHHE, C KOTOPBIM OHA MepeHeca Bee 3Ta-
nbl co3faHus kHMrH, ¥ M.JI. KapnaueBckoMy 3a mocTosHHblIE KOHCYJIbTAaLMH K MO-
Mollb npu paboTe Ha KOMIbIOTEpE.
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I'naBa 1
ITouBa u GHocdepa

JIroau UcToNb3YIOT NouBkI yxe 6onee 10 Thic. NieT, BoipalliiBas HEOOXOAUMBIE pac-
TeHHus, a no npeanonoxenuio C.U. Bapaina, naxe B npeaenax 100 toic. net. O6bI4HO B
6LITYy MMOYBOH Ha3bIBAIOT €€ BEPXHUI r'yMycHpOBaHHbIH 06pabaTbiBaeMblii TOPH3OHT.
HMeHHO B 3TOT CNO# U HalUM NpeJKH, U Mbl CaMU CEAJTH CEMEHA U CaXalli pacTeHus,
none3Hble Ui Hauuei xu3Hu. [ToyBoif Takke Ha3bIBAIOT I'PYHT, HA KOTOPOM CTPOST
JIOpOTH, A0Ma, aspoapomsl. Jlloau naBHo 06paTuny BHUMaHKUe Ha MOYBY M OLIEHUIH ee
ponb B MX H3HH. I'peueckuit punocodp Omnenoki, xuBlni Ha 0-Be CHLMIHA B 6 B.
JI0 Haileil 3pbl, CYUTAN, YTO Halll MUP TMOCTPOEH U3 YETHIPEX NIEMEHTOB: BOJbl, BO3AY-
Xa, OTHA, 3eMJIM. AHanoruyHelit B3ran 3a 400 ner 10 OMneaokia BbICKa3an MHAMIA-
ckuii punocod ¥Yananaku B “Benax”. Ilo muenuro H.U. BaBunosa, 3emnenenue 3apo-
JIMJIOCh B ropax, riie ucxoqHoe pasHoobpasue pacteHuit 66u10 JocTaTouHO Benuko. Ho
CTaJI0 OHO MOCTOAHHBIM MPOMBIC/IOM JulIb B Meconoramun ([peBHeM Ype, a 3ateM
Illymepe) u B Erunrte. Ilo runorese K.JI. EppemoBa, 3eMneaenue oueHb O0Aro 6ui1o
KYJIbTOBBIM JCHCTBHEM H HE CIY>KHJIO OCHOBO# J06bIBaHusA nuiy. Ecnu yuecTs BbICO-
KUl ypOBEHb CENIEKLMH PACTEHHil y JAPEBHUX €rHNITAH W LIyMEpOB, TO 3Ta IMNOTE3a
KaxeTcs He Tako# ¢aHTacTHyHOW. M B 3TOM cnyyae QIMTENBHOCTH 3eMIIEAENNs Ha-
MHoro Bo3pactet. Korna cenekuus pacteHuii JOCTHINA ONpeleNeHHbIX YCeXoB, Ha-
4ai0Ch UCMONIB30BaHHE UX KaK MUIIEBBIX 100aBOK K XHBOTHOBOACTBY.

ErunraHe Ucnonb3oBald A 3emielenus noussl moiimel p. Huna, npuxocuBuueii
NAOAOPOAHBIN UIHCTBIA anmoBuii. [Ipy 3ToM 3emnenenue 6pIN0 opollaeMbiM. AHao-
TM4YHO BeJoch Xo3aicTBo M B JIBypeube (Meconoramuu), rie LIyMepbl CHauyala ocy-
wunu mnaBHu Turpa u Edpara, a 3aTeM yxe pacnaxaiy ux 1 OpraHM30BajId Ha BHOBb
OCBOCHHBIX 3eMJIAX opoliaemoe 3emienende. TakuM obpa3oM, MenHopauus — caMoe
JIpeBHee CO3HATENbHOE BO3AEHCTBHE YeNOBEKa Ha OKPYXKAIOLLYIO NMPUPOAY, U UMEHHO
MenuopauHs crnocobcTBoBana co3jaHuIo 61aronpUATHON arposkonoruveckoi obcra-
HOBKH B 3TOM peruoHe. Cenbckoe xo3siicTBo B noiimMe p. Huna Beaercs ao cux mop, a B
Meconotamuu OHO BenoCh He MeHbLe 4—5 Toic. neT noapaxa (tabn. 1.1.). B censckoxo-
3aHCTBEHHON NpakTHKE B OCHOBHOM MCMOJb30BAIM aHOpMalbHble, Mo B.B. Jlokyuae-
BY, MOYBBI, HAPACTAIOLIME KBEPXY B pe3yibTaTe MOCTYMJIEHUS HOBBIX MOPLUI MeNKo-
sema (anmouii Huna, Turpa, EB¢para). B noiiMeHHBbIX MO4BaX NOCTOAHHO COAEPHKHT-
Csl 3HAYUTENbHOE KONUYECTBO MUTATENbHBIX BELECTB, H HE HAKAMIUBAIOTCA (akTOpBI,
BpeAHble AN pacTeHWil. B TeueHHe HECKONbKHMX ThICAYENETHI 3emienenue pacnpo-
CTpaHUNOCh BO BceM Mupe (Tabn. 1.1). MHoxecTBO BUAOB pacTeHuil 6bL1M BOBIEYEHbI
B KynsTypy. HaponHas cenekuus npusena k CO3AaHHIO pa3HbIX COPTOB pacTeHHit oJ-
Horo Buja. Jlronu caenanu OCHOBHBIM CpeCTBOM AOOBIYM MULLK 3eMIlelieNue, npeBpa-
THB OXOTY BO BTOPOCTENEHHBIH cnocob, a koueBoe CKOTOBOACTBO B JIOKaNbHbIH METO.
BeJIEHHA X03s#CTBa.

Ha tepputopun I'peuuu U Utanuu 3emnenenue pasBusioch B 3—2 ThICAYENETHH 10
Haiueii 3pbl. B necHbIx paifoHax moceneHus! BbipyOanu neca, BbDKHIaIH NOpy6ouHble
OCTaTKH U MHU. Y Ro6peHHbIe 307101, nepBble TPU Fofia MOYBbI JABAIM XOPOLUHKii Yposkai.
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Tabnuya 1.1. BBeneHue B ceNnbCKOE X039ACTBO pa3HbIX PacTEHHIH

Bpewms, ron Pactenus CTpaHbl, perHOHBI
10000 o u.3. non6a Hopnanus
8000 "-" TIPUPOIHbIE 3N1aKH ®panuus
7500 "-" rpeymnxa, A4MeHb, 3J1akH SAnouus
6500 " " 3/1aKH PyMbinus
6000 " " non6a, 3naku Kpur, backonns, Espona
" KyKypy3a Mekcuka
6000-5000 npoco Maspuranus, Snonus
" non6a, MueHKUa, SYMEHb FOxHan Espona
4500 " " Npoco, copro Kwurait
4000 " " NiIeHALA Eruner
" npoco Cubups
" 3J1aKH Jauns
" puc FOxHbi#t Kurait
3000"" npoco Hunus
e AYMEHB, NPOCO, Monba Basuon
" COpro, A4MeHb, NIIEHHLA O¢wuonns
2000" " poXb LlentpansHas Eppona
500-400"" NiIeHAua Maspuranus, Hranus, [peuns
300"" sipoBas MUIEHHLA Cesepniit Kurait
. puc SAnoHus
100 u. 3. copro Cynan, Yan (Caxenb)
" POXB, OBEC Espona
1400 puc Hranns
1520 MIUEHHLA, KyKypy3a Amepuka, Espona
1640 puc ®panuus
1800 niueHHLa ABCTpanus

3arem yyacToK 3aGpachiBaiiH, a A/A BLIpALliMBaHHsA pacTeHH ocBauBaiH HOBBIH. Takas
cHcTeMa 3emJiefieNus GbUT BO3MOXHA JIULIb NPH GOMBLIOM KONHYeCTBE CBOGOJHBIX 3€-
mens. Toraa xe 6butH pa3paboTaHbl NiepBble KAYECTBEHHBIE OLIEHKH MOYB: JIETKHE WK
TsOKesbie nouskl (s 06paboTku), AoGpsie UM XyAble (Mo ypoxaro). Jlykpeuwuii Bo II B.
Hanucan: “Bce 3aUMHAET 3eMJis, HOXKIEBoii opouieHHas Bnaro#i”. OH e nepBbli yKa-
3a/1 Ha cmocoGHOCTH MOYB 3aJlepXKUBATh, MOMJIOWATL conu: “...Biara Mopckas craHo-
BUTCA CNafiko# ¥ npecHo#t Mo BKYCY TaM, IZie CKBO3b TOJILIY 3€MJIH NIPOHHKAET OHA B
BodoeM...”.

IlouBa M pacTeHHe

Heob6xoauMocTs MOYB 1A pacTeHU#t Oblna oco3HaHa Ha 3ape YesloBe4YecKoi aes-
TensHOCTH. OiHako nposefeHHbIR B 1629 r. ¢pnamanauem S. Bax 'eIbMOHTOM OMbIT
HECKOJIbKO M3MEHMJ B3MJIAABI Ha MUTaHHe pacTeHuii. OH nMocaaun B KaJKy, HamoNHeH-
Hy10 100 Kr noyBbl, BETKY HBbI. Yepes NATL JIET OH B3BECHII MIOYBY H pacTeHHE U yCTa-
HOBHJI, 4TO NoYBa notepsana 70 r, a Macca paCTeHHs yBEIH4HIach ¢ ABYX A0 60 kr. OT-
ctoia Ban 'elbMOHT caenan BbIBOJ, YTO pacTeHue nuraerca Bopoid. B 1699 r. anrnuya-
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Puc. 1.1. YBenuyeHue ypoxas pacTeHHii B 3aBHCHMOCTH OT COCTaBa BObI:
1 — noxnesas, 2 — I'alin napka, 3 — nouBeHHas

HuH P. Bynsopt yrounun Bax ['enbMoHTa, NokasaB, 4To Macca MATbI, BbIPALLEHHON Ha
IoXJAeBoii Boje, Jocturaet 3a 77 ave#t 17 rpan (1,1 r), a BbipalleHHas Ha BOXONpO-
BozHoit Boxe Iaiin-napka — 139 rpaH (9 r). C npubaBkoit xe k Boxe Mo4BbI ypoxait
npoctur 284 rpaH, unu 18,46 r (1 rpan = 64,8 mr) (puc. 1.1).

B konue XVIII-Havane XX BB. pabotamu aHrnuyaH [I. INpuctau u K. Lleene, ron-
nauaua I'1. Uurenraysa, wseiinapua H. Coccropsl 66110 yCTaHOBJIEHO, YTO pacTeHHeE Ha
CBETY YCBaHBaeT M3 BO3MyXa YIJIEKHCIbIH ra3, HCNIONb3yA €ro Ha CHHTE3 OpraHH4ecko-
ro BeuiectBa. OTKpbITHE (POTOCHHTE3A 3a/I0KHUIIO NEPBbIii kaMeHb B OCHOBaHHE TEOPHHU
6uocepsl. Belo fOKa3aHO, YTO 3eJieHbIE PacTEHHs “ynydwIaloT’ BO3IYX, AeNas €ro
NPUrOJHBIM JUIA ABIXaHHSA XXUBOTHBIX, BBIACNAS KUCIOPOX W MOMJIOIIas BhlACNAEMbIH
HBOTHBIMH YIJIEKUCIBIN ras.

B Hauane XIX B. XK. BycceHro ycTaHOBHIJI, UTO pacTeHMSIM HEOOXOAUM a30T, H 4TO
a3oT pacTeHus 6epyT u3 nousbl. TakuM o6pa3oM, Gbula moaTBEpXKAEHA JABHO MOJAME-
yeHHadA 3eMieAeNnbLaMH CBA3b MeXIY YpPOXkaeM pacTeHuil M colepaHHEM rymyca B
nouse, rae a3oT B OCHOBHOM CBfi3aH C OPraHHYECKHM BELLECTBOM, YTO MOCIYXHJIO OC-
HOBaHHEM ]I TEOPHH HeMeLKoro yueHoro A. Taepa 0 ryMyCOBOM MMTaHHH pacTeHHUiA.
IMo3aroMy Taep npeanoXun NepecTpOUTh CHCTEMY 3eMIefeNnua Tak, uToObl comepxka-
HHe TyMyca NOJIEPKHBAIOCH Ha BLICOKOM ypoBHe. JlIa 3TOro oH mpeuioxkui BBECTH
NJIOAOCMEH B MPAKTHKY CENbCKOro XO3aiCTBa, YTO 3aMETHO yBeNH4Mno ypoxaii B EB-
pone. XK. BycceHro moaTBepami, 4TO KJIEBEPHOE MOJie HAKAIUIMBAeT B MOYBE a30T W
3THM MOBBIILIAET Ypoxai nocneayoowux KyabTyp. Bce 3T naHHbie cyMen o606muTh
HeMewkuii yuenslii }O. JInGux, co3paBLinii TEOpHIO MHHEPAIBHOTO MUTAHUA pacTeHHi
M TpHMEHHUBILEr0 MUHepabHble YAOOpeHHs Ha npakThke. OCHOBBIBAsCh Ha HMAEAX
JIu6uxa, P. JIoo3 B AHrMM nocTponn nepesiit cynepdocdarsiit 3aBoa u ocHoBan Po-
TaMCTEATCKYIO OTBITHYIO CTaHLHIO.

OnHako BCKOpe OKa3aloCh, YTO B pAje Clly4aeB MHHepalibHble yIOOpEeHHs CHHXKa-
1oT ypoxaii. [lpHuMHa 3TOro CHIKEHHMA, Kak [MOKa3alH pPYCCKHE YuYeHble
B.B. loxyuaeB, a 3arem JI.H.IIpAHMIUHHKOB M MHOrWe Jpyrue, oOyCIOBIEHO
CBOCTBaMH MOYBBI.

Konuenuus noussi B.B. Jlokyuaena

B 1876 r. npuBar-goueHT IletepGyprckoro yHuBepcureta B.B. JlokyuaeB Obin
npurnaied B.U. YacnaBckuM and cocraBieHus NOYBEHHON KapThl ONPOCHBIM METO-
oM. JIoky4aeB YCMeEIIHO CpaBHiICA ¢ paGoToi, HO OH OOGHapyXKHJI, YTO Ha3BaHHA
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noys, GUrypHpyIOLIHE B ONPOCHBIX JIKCTAX, caMble pa3Hbie. K TOMy xe oaHu U Te xe
Ha3BaHHA JaBaNHCh pasHbIM noyBaMm. Hampumep, kak notoM nucan Jlokyuaes, yep-
HO3EMb! BBLICIANM Jake B ApxaHrenbckoii rybepHuu. Ilo mopydenuro BonbHoro
OkoHoMHueckoro obuwectsa JlokyuaeB OpraHM3oBajd HCCIEAOBAaHHA YEPHO3EMOB
Poccuun. B pesynbrarte aTux uccnenosanuii B 1883 r. Gbina 3amuiueHa AokTopckas
nucceptauus “Pycckuii uepHo3em”, rae BnepBble 6bUI0 faHO M pa3paboTaHO Hayd-
Hoe onpeaeneHue nmoys. [To JlokyuaeBy, mouBa — 3TO CAMOCTOATENLHOE €CTECTBEHHO-
HcTOpHUECKOE TeNno, o6pa3oBaBilieecs U3 FrOPHOI MOPOABI NOA BO3AEHCTBUEM KIMMa-
Ta, penbeda, pacTeHHi, KUBOTHbIX U BpeMeHH. C 3THX MOp B JIUTEpaType KIMMAT,
FOpHYIO NMOPOAY, peibed, )KUBble OpraHU3Mbl H BpeMA Ha3bIBalOT (PAKTOPAMH MMOUBO-
obpasoBanus. [Torom A.M. Habokux ycTaHOBHII, YTO MOYTH TAKOE e OrpeleNecHHe
nouse jan HemeLkHui#t arporeonor I'. Bepenar. OaHako NpH KaxyleMcs TOXIECTBE
camHx omnpefeneHuif B HCMONb30BaHMH WX OblIM MPUHUMUMHANBHBIE OTIHYMA. Be-
PEHAT OTHOCHJ K MOYBE JIMLIbL BEPXHHUii naxoTHbidl (ryMycoBsiii) crioif. Jloky4aes ke
OTKpBII CaMO€ IN1aBHOE: MOYBbI MMEIOT CBOH creunduueckuit npoduib, KOTOPbI
MEHSAETCA B 3aBUCHMOCTH OT PacTHUTENbHO-KIIMMATHYECKOH 30HBI (3aKOH 30HAILHO-
cti). JIns Bcex MOYB XapaKTepeH FOPH3OHT akKKyMYNsuuu rymyca (A), nepexoaHsiii
ropu3oHT (B) u ManousMeHeHHas nouBooGpa3sytomas nopona (C). B aanbueiiem
6bITH yCTaHOBJIEHBI CaMble pa3HOOOpa3Hbie MOYBEHHbIE FOPU3OHTHI, KOTOpble OyayT
paccMOTpeHbl HHxe. BakHO To, uTo moyBa uMeeT cneuuduyeckuii npopuib, OTIH-
YaloLHii ee OT APYruX MPUPOAHBIX Ten. B yacTHocTH, no AaHHbIM Jloky4aeBa, noa-
TBEPXKAEHHBIM 3aTEM BCEMH JPYTHMH HCCIeJOBaTeNAMH, YepHO3eMbl 00pa3yloT noy-
BEHHbI MOKPOB JIKILIb B CTENH U JIECOCTENH H HE BCTPEYAIOTCA B TaeXHO# 30He.

Conpememlan KOHIIENIHSA NMOYB

Onpenenenne noussl B.B. Jloky4yaeBa ctano kpaeyronbHbIM KaMHEM COBPEMEHHO-
ro noysoBeaeHus. MHorna k nousoobpasyrowuM ¢dakropam nobasnsnu aApyrue (Boaa —
A.A. Pone, nesrensHocth YenoBeka — B.A. Kospa). I'. Mennu Bcnen 3a Jloky4aeBbiM
n300pa3u 3aBUCHMOCTD MOUBBI OT YKa3aHHBIX (akTOpPOB GOpMYJIOii:

n=f(ku,r,p, o, B),

TAe: K — KIUMAaT, I —o4Boobpasyioiias reoioruyeckas nopona, p — peiabd, o — opra-
HH3MbI )KMBOTHbIE U PacTHTENIbHbIE, B — BpeMd, I — noyuBa. dakTuuecku 3Ty Gopmyny
MOJXKHO H300pa3HTh KaK 3aBHCHMOCTb: (pakTOpbI — MOYBA.

W.I1. l'epacuMOB JOMONHHUI 3Ty ABY4JeHHYIO (opmyny, mpeBpaTUB ee B Tpex-
4IeHHYI0: (akTopbl — MPOLECCH — MOYBa, MOKa3aB BXHOCTb MOYBOOOpa3yIOIHX
npoueccoB npu ¢popmuposBanuu noys. I'.B. Jlo6poBonbckuii, noaYepkuBas 3KONOTH-
YecKyl0 pojib MOYB, BbIpasHi W MONUEPKHYN 3KOJNOTHYECKYIO 3HAYHMOCTb CaMoro
npouecca noyBoobpaszoBanus Qopmynoii: pakTopel — dKoJOrHYeckue QYHKLHH —
nousa. 'opHas nopoaa cTaHOBHUTCA MO4YBO#, KOrja oHa NpHoOpeTaeT sKoNoruueckue
¢yHkuun. Yuenuk JJoxyuaeBa B.W. BepHaackuii pa3Bun yuenue o 6uocgepe u 61o-
KOCHBIX TeNax, K KOTOpbIM OH oTHec rnoyBy. OH cyMTal, 4TO riaBHas 3acayra Jloky-
YyaeBa B TOM, YTO OH OTKPbUI LEJbIi KJIacC NMPUPOAHBIX Tes, 06pa3oBaHHe KOTOPbIX
COMPAXKEHO C COBMECTHBIM BO3efiCTBHEM JKHBO# U HeXHBOH nmpupoabl. K TakuMm Te-
naM OTHOCAT MOYBY, BOABI Mopeii, o3ep, pek, 6onora, HIXHUE CloU armocdepsi,
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JIOHHBIC OTJIIOXKEHHA BONOEMOB. I'maBHas 0cO6EHHOCTh GMOKOCHBIX TEN 3aKJIOYaeTCA
B TOM, YTO OHH — KOMIIOHEHTbI 3KOCHCTEM.

Buocdepa 1 3xocHcTEMBI

DKocHCTeMa — NOHATHE, BBeAeHHOe A. Tencnu. Jta cHCTEMA, B COBPEMEHHOM TO-
HMMaHHH, BKJIIOYAET >KMBOH OpraHM3M H cpely ero obMTaHHs. DKOCHCTEMBI MOTYT
6bITh Pa3sHbIMH 1O YPOBHIO OpraHu3aluy, pasmepaM, coctay. Jliobas skocucTema co-
CTOMT M3 ee opraHusaropa (»KHBOro OpraHu3Ma) U cpeibl 00uTaHus. MOXHO BbIIENHUTH
CJIEAYIOLIHE THIIBI 3KOCHCTEM HH3LIEro YPOBHS OpraHH3altH.

1. BHOreHHbIE 3KOCHCTEMbI COCTOAT U3 OPraHU3aTOpPa CHCTEMBI, )KMBOI'O OpraHu3-
Ma, U cpefibl ero obuTaHus TOoXE KUBOro opraHusma. Hanmpumep, rensMHUHTBI B Tene
’HBOTHOTO, MUKPOOPraHH3MbI Ha JINCTbAX pacTeHui, 6akTepuodar B Tene MHKpOOp-
raHu3moB (Tabn. 1.2). MoXHO BBIIENTHTb CeAyIOLHe SKOCHCTEMb] 3TOTO THIA: pacTe-
HHE Ha PaCTEeHHH, )KHBOTHOE HA )KHBOTHOM, MHKPOOPraHH3Mbl Ha MUKPOOpPraHHU3Max,
Ha XHBOTHBIX, PaCTEHHsAX, KUBOTHBIE HA pacTeHUsX. BpeMs xH3HH (CylLLeCTBOBaHKA)
3THX 9KOCUCTEM — OT HECKOJBKHX CEKYHH IO CTONETHIA.

Tabnuya 1.2. CHCcTeMaTHKa €CTECTBEHHBIX IKOCHCTEM

ITpocTteie 3kocHCTEMBI
OpraHoreHHsle

Bbunorennsie BuokocHrle

(opraHu3MeHHbI€e)
¢uro/300, puTO;

¢duro/duro, 300; ¢uro, 300, MHKpO/TBEPAbIE, )KHAKHE,

300/300, GpuTO;
MHKPO/300, PUTO, MHKPO

300 /¢puTo, 300;
MHKpO /¢uTO, 300, MHKPO

ra3oBbI€ CPenibl

CnoXHbI€ IKOCHCTEMBI

6HoreHHble (OpraHH3MeH-

OpraHOr¢HHbIC

OHOKOCHBIE

HblE) 6H1okocHble Goiee BLICOKOTO YPOBHS
(napuennsl, npeaeibHbE CTPYKTYPHbIE
3NneMeHThI NaHawadTa)

6unoreoueross! (BI'Ll)

rpynnbi 6uoreoreHo308

6uocdepa

IIpumeuanue. B uncnuTene rnokasaH OpraHM3aTop 3KOCHCTEMBI, B 3HaAMEHaTelNe — cpefia 06HTaHns
opraHu3aropa

2. OpraHoreHHble 3KOCHCTEMbI — XHBOH OpraHH3M OOUTaeT Ha MEPTBOM OpraHuye-
ckoM BelectBe (canpodurtsl, canpodaru). K HUM MOXHO OTHECTH, HarpUMep, JTNYHH-
KM KyKOB-MOTH/IbLIUKOB B TeJle MEPTBOTO KPOTa, TMYHHKH MYX B OKCKpEMEHTax XKH-
BOTHBIX, 'pHObI Ha NeperHoe, NOACTUIIKE, APONOKH B BUHOI'PAIHOM COKe, BO30OHOBIE-
HUE eNM M JIMCTBEHHHLb! Ha Bajiexxe U Ap. OpraHu3aTopaMu TakMX 3KOCHCTEM MOIyT
ObITb KUBOTHbIE, pacTeHHs, IPUOHI, MUKPOOpraHU3Mbl. [1pOJOIKHTENLHOCTD KH3HH
3THX IKOCUCTEM — OT HECKONBKUX JIHEH O CTONETHi.

3. DkocucreMbl 6HOKOCHBIE — XKUBbIE OpraHu3MBbl, obuTatowue B cybcTparax, o6pa-
30BaHHbIX U3 HEOPraHMYECKMX BELUECTB: FOPHbIX NOpOJ, BOAbl, Bo3ayxa. [Tponomxku-
TENBbHOCTDb XKH3HU 3THX CHCTEM — OT MHHYT (MHKPOOPraHH3M B MOYBE) O ThicAYee-
THii (6a06a6 B Adpuke, cexpoiis B Kanudopuuu, ¢pucraika B Kpsimy).
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OkocucteMbl MOryT (pOpMHUpOBATbCA Ha TBEpAbIX CybcTparax, BOAHBIX H ra3’oo6-
pasHbIX. DTy MACIO NMEPBBIM BbiCKasasl kazaHckuii mouBoBex P.B. PucnonoxeHckuii.
[ToyBoBE LI B MEPBYIO OYEPEIL HMEIOT JIEJIO € IKOCHCTEMAaMHU Ha TBEPABIX CybcTparax.
K HUM OTHOCAT Kak10€ WHAMBUAYANbHOE PacTEHHeE, MPOU3pacTalollee Ha MHUHEPallb-
HOM cyGcTpaTe. BUOKOCHOH 3KOCHCTEMOH MOXKHO CUMTaTh MHKPOOPraHH3M, copOupo-
BaHHBIA Ha MOBEPXHOCTH MOYBEHHOH 4acTHLBI, JOXKAEBOro 4epss B nouse u ap. Ho
3KOCHCTEMbl OPMHUPYIOTCS B JIyXKaX, MpyAax, pekax, MOpAxX — BCIOAY, Fe B BOJE €CThb
opraHu3Mel (MUKpOObI, pacTeHHs, KHUBOTHbIE). ECTb M BO3NYILHbIE 3KOCHCTEMBI, Ha-
NpHUMep, NOAEHKA B BO3JyXe: 3TO HACEKOMOE YXUBET OAUH A€Hb U BCIO CBOIO XH3Hb B
OCHOBHOM HaxoJuTcs B Bo3ayxe. [lapsiue B Hebe open WM KOPLUYH — TOXE BO3IYIL-
Hble 9KOCUCTEMBI.

K 6uokocHbIM cUcTEMaM OTHOCAT U 6uoreonenos (BI'LY).

Huxe mpuBefieHa cxemMa cucTeMaTHkH skocucteM (T1abn.1.3). B 6uocdepe, npen-
CTaBNfoOLLEl COOOI0 3KOCHCTEMY CaMOro BBICOKOTO YPOBHSA, BBIAENSAIOT OTAENbHbIE
9KOCUCTEMBI, KOTOPbIE MPYNIMUPYIOTCA B GoJiee cloxkHble dkocucTeMbl. Ocoboe MecTo
B 3TOif cXeMe 3aHMMaeT 6uoreoneHos (BI'Ll).

Tabnuya 1.3. CxeMa kiaccudukauuu 6uoreocdepsl

Buoreocdepa
Tunsl 6noreochepsi
1 necHoit 2 TpaBsiHO#
[Moarunsi Guoreocdepst

1.1 HenpepbIBHOrO MeTabonn3ma ||.2 meTabosn3ma ¢ nay3o#

I'pynna knaccoB secHoii 6uoreocdepbl
1.2.1 ruaponepHoaHYHbIE 1.2.2 TepmonepHoaHHbIE
1.2.1.1 nycTbiHHBIE 1.2.2.1 TyHapossie
1.2.1.2 caBaHHbI 1.2.2.2 TaexHble
1.2.1.3 MyccoHHble neca 1.2.2.3 WMPOKOIHCTBEHHbIE

1.2.2.4 noiimMeHHbIE

Knaccel
1.2.2.21. BeuHO3€NEHbIE TEMHOXBOMHEIE JiECa Il.2.2.2.2 BEYHO3E/ICHbIE CBETIOXBOMHDIE JIECa.
I'pynna ¢opmaumii (Ha npuMepe TaexkHbIX JIECOB)
1.2.2.2.3 cBeTnOXBO#iHbIE Jleca |l.2.2.2.4 CMELlIaHHBIE Jleca
dopmaumu
1.2.2.2.1.1 nnakopHas Taiira |l.2.2.2. 1.2 kpyTOCK/IOHHas Taiira
I'pynnel THIIOB
1.2.2.2.1.1.1 enossle neca Jl.2.2.2.l.l.2 MIHXTOBBIE

Tunst BI'L]
[Mapuennsl
MHKpPO30HbI

DxocHcTeMbl GoJiee HU3KOTO YPOBHS

IMouarue o BI'L] 6bo paspaborano akanemukom B.H. CykaueBsiM. BI'L] mpen-
cTaBnseT cob0# CNoXHYI0 GHOKOCHYIO 3KOCHCTEMY, COCTOALLYIO U3 MHOXKECTBA 3KOCH-
CTeM BCEX BHIOB M Pa3HOTO YPOBHS OpPraHM3aLiHy, BbLAEAIOLUIYIOCA MO CONPAXKEHHOMY
6HoKocHOMY cyGcTpary. PeanbHo HazeMHble GMOreoLIeHO3bl ONpEAENsIoT No (uToLe-
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Hosy. buoreoueHnos, kak onpeaennnu H.B. Jlbuiuc u E.M. JlaspeHko, 310 — 3KkocHCTe-
Ma B rpaHHLax GpUTOLIEHO3a.

3a nocneauue 10 ThiC. et B 6uocdepe BO3HUKIA HOBas IPpyina 3KOCUCTEM, CBA3AHHBIX
¢ JIEATENLHOCTBIO HesioBeka. K HUM OTHOCATCS HE TONILKO CENbCKOXO3AHCTBEHHBIE MO U
nactouia. HoBble 3k0CHCTEMBI BIJTIOHAIOT NOCEJIEHHS YeNIOBEKa, JOpPOrd CO BCEMH COMyT-
CTBYIOLUMMH MM sBJIEHHAMH. LlenecooGpa3Ho MpeACTaBUTL CXEMY OpraHM3aUuMH TOMH Yac-
TH 6HoCcdepbl, KOTOPYIO MOXHO BbIIENUTH Kak aHTponocdepy, T.€. YacTb OHocdepsl, 3aHs-
Ty10, OCBOCHHYIO uesioBekoM (Tabn. 1.4). KoHe4Ho, Takoe JielieHHe YCIIOBHO, TaK Kak Ye-

JIOBEK B COBPEMEHHBIX YCNIOBUAX (hakTHUECKH BIMAET Ha BClO Grocdepy.

Tabnuya 1.4. dxocucteMbl aHTponocdepsbl

Anrponocdepa
Arpocdepa TexHocdepa
arpodKoCH- HapyLIEHHbIE BHA3KOCHCTe- | ypOO3KOCH- | MHAOYCTpHalb- | cenuTebennb-
CTEMbI 3KOCHCTEMBI MBI CTEMBI HBIE 3KOCH- HBIE 3KOCH-
CTEMBI CTEMBI
KoMnoneHTbI 3k0cHCTEM

arpoLeHO3bl | CEHOKOCHI apTodkocKucTe- | ypOoLEHO3bl | apTOLEHO3bI LIEHO3bI MaJIbIX
nacrbuima BbIPYOKH Mbl BTOPHY- | apTOLIEHO3bI. | (3alUMTHBIE) ropozos, no-
CEHOKOCHI 4aCTHYHO Hapy- | Hble 3KOCH- napku BTOPHYHbIE celleHHit ceNb-
apTOLEHO3bl | LICHHBIE ECTECT- | CTEMBI JIeCOnapKu LIEHO3b! CKOro THNa

BEHHBIE 3KOCH- | HApYLIEHHbIE

CTeMBI €CTECTBEHHbIE

IKOCHCTEMBI

B anTponocgepe MOXHO BBIJENUTb JBE CTPYKTYphl: arpocgepy u texHocdepy. B
arpoc(epe ri1aBHBIM JIEMEHTOM MOXXHO CUHTaTb arpoIKOCHCTEMY. ArpO3KocHcTEMa
BKJIIOYAET MOJSA C NPUHATBIM CEBOOOOPOTOM, BCe MOCTPOHKH, CBA3aHHbBIE C CENBCKOXO-
39HCTBEHHON NEATENLHOCTBIO, CUCTEMY pealn3alii NPOAYKLUUH, CNOCOObI BO3JENbI-
BaHUsA MOUBBI, arPOTEXHUKY, YA0OpeHUe U T.N. BaxkHbIii KOMINOHEHT arpo3KOCHCTEMbI
arpoLeHo3 — yrojaue, 3aHATOe ONpelesieHHONH CeNbCKOX03AHCTBEHHOH KynbTypoH, —
cajl, BAHOrpaJHHK, NMILIEHHYHOE MOJie, TPaBOCMeCH U T.N. OcobObIM arpoLieHO30M MOX-
HO CUMTATh MacTOMILA, KaK NpaBuUio, NpeacTaBsAloe co60i ObIBILNI eCTECTBEHHbIH
LIeHO3, pe3ko U3MEHEHHBIH Bbinaca ckoTta. KynbTypHble nacTouiLa o6b14HO MOAAEPHKH-
BAlOTCA TEM, YTO Ha HUX MEPHOAUUECKH BBICEBAIOT HEOOXOJMMbIE TPaBbl M CTPOro per-
JIAMEHTUPYIOT BbIMaca CkoTa. Arpocdepa BKJIIOYAIOT TaK)Ke CEHOKOChI, ECTECTBEHHbIE
TpaBsAHble 3kOcHCcTeMbl. OHH M3MEHEHbI MOTOSHHBIM BbIKAlUKMBaHHEM TpaB, U COCTaB
BHJOB pacTeHHii HA HUX B 3HAYMUTEJLHOH Mepe ompeaenseTcs CpokaMH ceHokoca. B
arpocepy BXOAAT Takxke BbIPYOKM M JApYrue, 4aCTHYHO HApYLUEHHBIE IKOCHCTEMBI,
TakHe, Kak BTOPHUHbIE Jieca, MPUCENbHBIE POLLH, YYACTKH €CTECTBEHHBIX JIECOB, B KO-
TOpPBIX MaceTcsa CKOT U np. JIns arpocdepb! XxapakTepHbl apTOLECHO3bI, HCKYCCTBEHHO
CO3J]aHHble LIEHO3b!, 3aUIUTHBIE JIECHBIE U KYCTaAPHUKOBbIE HACAXACHHS, LIBETHHKH, MO~
CaJIki pa3HbIX BUJOB pacTeHUH, BIJIIOUAsA HHTPOILYLICHTOB.

Ocolylo rpynmy 3KOocHcTeM arpocepbl COCTaBIAIOT Y4aCTKH, MPHUMBIKAIOLIME K
cenbckuM Joporam. Ha 3tux yuactkax o6pasyloTcsi WIIM COBEPLIEHHO HOBBIE BHAIKO-
cucTeMbl (OT JIATHHCKOrO “BHA” — MYThb), MM COXPAHAIOTCS YAaCTHYHO HapyLUEHHbIE
€CTeCTBEHHbBIE IKOCHCTEMbI. YacTo BAObL AOPOr CO3HAIOT UCKYCCTBEHHDBIE apTO3KOCH-
cTeMbl (OT TATHHCKOTO “apTo” — UCKYCCTBO).
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B TexHocepe GopMHPYIOTCA COBEPLUEHHO WHbIE 3KOCHCTEMBI — YPOOIKOCHCTEMBI
(ot natuHCKOro “yp60” — ropon), YMCNO KOTOPBIX OMpPEAENAETCs THIOM 3aCTPOWKH,
HCKYCCTBEHHBIMH HaC@KACHHAMH, JleCONapKaMH, MapkaMH, CKBepamMH U OyjibBapamu.
YacTe neconapkoB COXpaHAIOT HEKOTOpble YepThl eCTECTBEHHbIX IKOCHCTeM. Ecnu B
HHX NpeKpallaeTcs pekpeauus, OHH ObICTPO BOCCTAHABIMBAIOT CBOHM €CTECTBEHHBIMH
rabutyc. Jloporu B TexHocepe 06bIYHO OTNHYAKOTCA OT Aopor B arpocdepe. OHu, Kak
npaBuI0, 6eTOHHPOBaHHbIE U acaNbTHPOBAHHBIE, YACTO CTPOATCA Ha MOAYLIKE, BO3JIE
HHX BO3MOXCHBI BbIEMKH, KoTOpble 3a6onaunBatorcd. Ho cucTeMa BHALeHO30B OKOJMO
HHX Ta Xe: HOBbIE 9KOCHCTEMbI, BO3HHKILHE NMPH €CTECTBEHHOM 3apacTaHHM HapyLUeH-
HBIX Y4aCTKOB, HapyILEHHbIE NPHPOJAHbIE IKOCUCTEMBI, APTOIKOCHCTEMBI.

Kak yxxe roBopuioch, Bce 3KOCHCTEMBI, CYLLECTBYIOIIHE Ha 3eMiie, 00be IHHAOTCS
B Gonee kpynHbie dkocHcTeMbl. OCOGBIM YPOBHEM OpraHM3alMH 3KOCHCTEM ClieAyeT
cuutath 6uoreoueHosnl (BI'LY). ITpakTuuecku, BI'L] — 310 ocHOBHBIE Aueiiku Guocde-
Pbl, OCHOBHbIE COCTABASAIOLUME €€ IKOCHCTEMBI.

Teopernuecku BI'L] mpencraBnser co6oio CnoxHYy0 GHOKOCHYIO 3KOCHCTEMY, rue
6uora (>xuBOH KOMIIOHEHT IKOCHCTEMBI), GHOKOCHBIE CyOCTpaThl H abHoTHYeCKHEe (aKTo-
pbl (k1mMar) conpsbkensl. HauGonee ynaunoe onpenenenue BI'L, kak yxe roBopuiaocs,
nanu H.B. Iputic v E.M. JlaBpenko:61oreoLieHo3 — 310 3kocHCTeMa B rpaHHLax ¢urowe-
Ho3a. H.B. lputkc Taioke paspaboran npeacrasiedus 06 obiieit opraHuzauun 6uocdepsl.

OH npeutoXuN BbLIENATH JBa THNa Guocdepsl: Guoreocdepy u Guornapocdepy.
Bo3ayuiHble 3KOCHCTEMbl OH MPHCOENHHHN K COOTBETCTBYIOWIMM Ouocdepam. Hiuke
nokasaHa opraHu3saius 6uoreocepsi, necHoro ee Tuna (tabn. 1.5).

Tabnuya 1.5. CxeMa 0CHOBHbIX (pyHKLHIi MOYBbI Kak MPHPOLHOIO TeNa

[pynnst 3konornyeckux GyHkLu# nouss!
Perynauus xumudeckoro co- | Tpancopmauus apyrux Perynsaumsa unxios
CTaBa APYruX MPUPOAHBIX TeN | PHPOAHBIX TEN BeuecTs B 6uocepe
O6bexThl achcTBrs GyHKLM
ruapocdepa nurochepa 6HOJIOrHYECKHi KPYroBOpOT
Apyrue TBepable 6HokocHble | ruapocdepa - | reonoruyeckuit Kpyropopor
Tena
atMoc(epa atMoc(epa
MXHBBIC OpPraHM3Mbl KHBBIC OPraHH3MBbl

B npuBeaexHoit cxeme (cM. Tabn. 1.3) unst BI'L] 3aHuMaloT, ka3anoch 6bl, HE3HA-
YUTENbHOE MECTO, HO 3TH 3KOCHCTEMbI BOCIIPHHHMAIOTCA 4YENIOBEKOM KaK eJHHOoe Lie-
noe (cocHOBblif 6GOp, enbHUK MLUHCThbIH, Oepe3HAk pa3sHOTpaBHblii H 1p.).
B.H. CykaueB, ocHoBaTenb 61oreoneHoNoruu, ropopui, 4ro orinure BI'L] ot apyrux
9KOCHCTEM B HX pa3Mepax, OHU TeOpeTHUECKH 6e3rpaHHyHbl, a MPAKTHYECKH JOCTHra-
IOT MPOTAXKEHHOCTH B COTHH M ThICAYH METpPoB. B To ke Bpemsa 3kocucteMbl 6osee
HH3KOTO YPOBHS OpraHM3aLUMu 06JajaloT JOCTATOYHO YETKO OrpaHHYEHHbIMH pa3Me-
pamu (B mpeaenax eJMHUL-AECATKOB MeTpoB). Eciu pa3sMepsl U BpeMs CyLLIECTBOBA-
HHA 3KOCHCTEM MpeAcTaBuTh Ha rpaduke, To BI'L] 3aliMer TaM BnonHe onpeneneHHoe
mecto (puc. 1.2).

OueHrBas NMOYBY KakK MpHPOAHOE Teno, obnanatoliee 3KONOrHYECKUMH QYHKLHSA-
MH, ClelyeT OTpeIeNIUTh CaMO COZiepKaHKe MOHATHA dkonoruyeckas ¢pyukuus. I.B. Jlo-
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Puc. 1.2. 3aBHCUMOCTBb pa3MepOB IKOCHCTEM OT MPOAO/KHTENLHOCTH HX CYLUIECTBOBAHHS.
Brinenena o6nacth 6HOreoLeH030B

6posonbckuii u E.JI. Hukutun [1986] oTHOCAT K 3KOJIOrHYECKHM QYHKLHAM BO3AEHCT-
BUE TMOYB HA >KMBBIE OPraHM3Mbl W JApYrHe NpUpOAHble Tena. PaccMarpuBas 3Ko-
nornyeckre GyHKLUHMH MOYB KaK MPOsABIEHHE CBOMCTB MPUPOAHOrO TeNa, CAeAyeT MOM-
HUTB, YTO pa3Hble Mo4BeHHblE (a3bl (BO3AyX, BOAa, TBepAas ¢aza) MrpaloT HEONHHA-
KOBYIO poiib B peanusauuu ¢pyHkuuit. Kpome Toro, cam o6beM NoOHATHA QYHKLHI He
oueHb omnpeaeneH. OyHkuuel MOXKHO CUMTATh CHaOXKeHHe PACTeHHii MUTATENbHBIMU
BellleCTBaMH Booblie uinu, HanpuMep, oaHuM ¢ochopoMm. KpoMe Toro, oaHo u Toxe
CBOICTBO NOYBBI Y4aCTBYET B peaiiM3auuH pa3Hbix ee (PyHKuHWit. Tak, KUCIOTHOCTb
mo4Bbl AEHCTBYeT Ha (yHKUMIO CHaOXEHHUSA pacTeHHil MUTATENbHBIMH BELIECTBAMM,
YCTORYMBOCTD pacTeHHUt K BpeAUTeNsM, FpHOHBIM 3a60eBaHUAM H T.II.

MokHO BbIAENUTh rpynnsl GYHKLKMIH 1 00bEKTH HX BO3aeiicTBHA (Tabn. 1.5).

INouBa, 06pa3oBaBLIMCL HAa MOBEPXHOCTH NMOPOJbI, BO3NECHCTBYET Ha Hee, U3MEHAA
MUHEpaNbHBIA U XUMHYECKHH COCTaB. ITOT MPOLECC MOXKHO Ha3BaTh MEJ0H30M: H3Me-
HeHHe NMopoabl nox aeiicteueM noyssl. Kaxknas kopa BbIBeTpHBaHHUA, MO kpaiiteii Mepe ¢
MEJIOBOIO MepHoja, XpaHUT cielbl 3Toro Bo3ieiicTBus, negonusa. Ilousa peryaupyet
CTOK M COCTaB BOJ, NUTatOMX MHpPOBOii OKeaH, He FOBOPA yXKe O ee BIHAHUH HA COCTaB
BOA pek, o3ep, npynoB. He MeHee BaxkHO Bo3aelicTBie nouBbl Ha atMocepy. Boiaensas
yriieKUcblf ra3, aMMHak, OKCHABI a30Ta, METaH, NOYBa U3MEHSAET COCTaB aTMOC(eEpH, a,
BO3MOXHO, H MOLLIHOCTb 030HOBOIO 3kpaHa 3emMiH. B To e BpeMs POUCXOAUT CTOK yr-
JIEKUCIIONo rasa u a3oTa B Mo4BYy U3 aTMoc(ephbl M 3aKpenieHHe ero TaM Ha AOCTaTOuYHO
JUTMTENbHBIH cpoK (ryMyc, NouBeHHbIe kapOGOHaTHbIE HOBOOOPa30BaHMU).

Mo cymuocT QyHKUMHA X MOXHO pa3fie/IuTh Ha rPYNMbl HA OCHOBAHUH MPHHIK-
NOB UX AeicTBUS.

Xumuueckue: TpaHcopMalua cocTaBa NPUPOJHBIX BellecTB (MHHEPAJIOB, APYTHX
HEOpPraHW4eCcKUX M OPraHMYeCKHX COefAMHEHHH, XKMBBIX OPraHM3MOB); CHHTE3 HOBbIX
BELIECTB, BKJIIOYAA KOMIUIEKCHI U CMECH; KaTalUTH4Yeckas aKTUBHOCTb; XHMHYECKas
6ydepHOCTH NOYB.

BroxuMuyeckue: JecTpyKLHsA OpraHM4ecKHX BELIECTB, BOCIPOU3BOACTBO ryMyca.

Buonornyeckue: HakonneHue 6HONOTHUECKUX W OPraHHYECKHX CTHMYJIATOPOB H
MHrHOUTOPOB; cpea OGUTAHUA KHUBBIX OPraHH3MOB; HCTOUHHK MUTATENLHBIX BELLECTB
H BOJIbl; CTHMYJIATOP U MHTHOUTOP >KHUBBIX OPraHU3MOB.

Dusuko-xumHieckue: copbuus u necopbuus BewecTs; AU dy3us BelECTB; OKUC-
JIUTENbHO-BOCCTAHOBUTENBHBIH PEXUM; KUCJIOTHO-LIENOUHas 6Y(depHOCTh NOuB.

du3nueckure: BIUAHHE HA OCTATOYHBIE JIEKTPOMArHUTHbLIE MOJIS.
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®opMHpOBaHHE CTPYKTYPhI IKOCHCTEM

[TouBa kak cpema OoOMTaHMS pa3HbIX OPFaHW3MOB, JOCTATOYHO XOPOLIO H3y4eHa.
Tak, B necHbix BI'L] 3anac kopHeii B mouse cocraBnseT 20—30 T/ra, )HBOTHBIX — 1-2 T,
MMKpPOOpPraHu3smMoB — 10 5 T. Bce oHM HcnOnb3ylOT MOpPOBOE MPOCTPAHCTBO MOYBHI.
TI10THOCTb NMOUBBI BhILLE 1,4 I/CM® PE3KO CHIDKAET BO3MOXHOCTH KOpHE# H )KHBOTHBIX
MpOHHUKaTh B HE€. B 3TOM ciyyae noyBa Kak >XH3HEHHOE NPOCTPAHCTBO GYHKLHOHHPY-
€T OrpaHHUYEHHO.

Kak MexaHuueckas onopa rno4sa yCHELIHO CIY)KHT TpaBaM, KyCTapHHKaM, JiepeBb-
aM. Ho npu pocTvxkeHuH fepeBbAMHM ONpeleneHHbIX pa3MepoB (I KakAo# MOYBbI
OHHU CBOM) M MapyCHOCTH KPOHBI MOXET MPOM30HTH BBIBAJ, TaK KaK Mo4Ba HE Bbiaep-
XHMT BO3AEHCTBHUA BETpa W MPOU30HIET OTPHIB YAaCTH MOYBHI OT OCTAILHOM MAacChl.
OnuHouHbIe BbIBaIbl — OOBIYHOE ABJIEHHE IUIA Jieca, HO ObIBAIOT MaCCOBbIE BBIBAJIbI,
CBAi3aHHble C yparaHamu, 6onbUIMMU cHeronagaMH U T.n. [Toysa kak MeCTO Mpou3pa-
CTaHHMs pPacTEHHH UrpaeT BaKHYIO, €CJIM HE MEpPBYIO pOib B UX KOHKYpeHUHUH. 3aHSB
onpeneneHHblii 06beM MOYBBI, pa3MECTUB KOPHH B MOPOBOM MPOCTPAHCTBE, PaCTEHHS
He MyCKaloT KOHKYPEHTOB B JAHHYIO TOYKY MpPOCTPAHCTBA, €C/M HET CUMOHO3a MM
€CJIM pacTeHHUs MPOHUKAIOT Ha "pa3Hble ITAXHU" MOYBbI.

BoaHblil ¥ TennoBoil pexxrMbl IKOCUCTEM TAKKe aKTUBHO PErylMpyOTCs MOYBOIA:
o6MeH TenoM U BozIoH Mex .y noyBoit H atMocdepoii YacTo 3aMe/iieH u3-3a TOro, YTOo
BEpXHUil cNoif no4BblI Mynb4yupyeT 6osee riyGokue ropu3oHThl U 3amennset auddy-
3410 BOAAHOrO Mapa M TEIoThl. B pe3ynbTate B Mo4Be COXpaHsieTCs BOAA M YpOBEHb
TeMmneparypsbl, obecneunBaonii pyHKIMOHHPOBaHHE pacTeHHii, MUKPOOPraHU3MOB H
MOYBEHHBIX )KUBOTHBIX.

[MouBbl 1€3aKTUBHPYIOT MOCTYNAOLIYE WIN Jaxe obpasylouiecs B MOYBE TOKCH-
yeckue BelecTBa. M3 31oi QyHKUHN MOXHO BBIAENUTH CAHUTAPHYIO — CIIOCOOHOCTb
noys “yOuBaTh”’ MHOrME€ MaTOJOrHuecKHe MHUKpoopraHu3Mbl. Ho ecTb paa opraHus-
MOB, KOTOpbIE AOCTaTOYHO AOJIFO COXPAHAIOTCA B mouBe (Bo36yauTenu cTonOHsKa,
Jenrocnuposbl U Ap.), (A.N. MakcumenkoBa, J1.O. KapnaueBckuii). BaxxHO oTMETUTD,
4YTO B YCJIOBHAX ropoja, B ypOo3kocHcTeMax CaHWTapHas (YHKLHUSA Oo4eHb BaxHa. Ee
ocnabneHue B 3TUX YCJIOBUAX NMPUBOAUT K pacnpOCTPaHEHHIO psaaa 3aboneBaHuii (Ku-
LIeYHBIX, TyOepKkyne3a, pasHbIx anuaeMuyeckux GonesHeit). [Ipu 3TOM cnexyer nom-
HUTb, YUTO B pAJie cnyyaeB BO30yanTenu Oone3Heit oOMTAlOT He B CaMoOii MOUBE, a B XHU-
BOTHBIX, OOMTAIOIUX B Hee. TO, B YaCTHOCTH, OTHOCUTCSA K HEKOTOPbIM BHIaM Ipbl-
3yHOB, TaKMM, KaK KpbIChI, MbILIH (Pa3HOCYMKAM 4yMbl, FeMaTUTOB M T.M.)

HudopmanroHHble ¢GyHKLMY MOYBBI U3YYEHBI NOKa ele Mano. M3BecTHO, 4To Kak
TONBKO CpeJHECYTOYHas TeMnepaTypa noussl nepexoaut pybex 5°C, To B mouse pes-
KO BO3pacTaeT MOJBUXHOCTh TAKMUX NMUTATeNIbHbIX BewecTs, kak P, K, NH,. Jpyrumu
cnoBamu, Temneparypa 5°C — curHan Jjis Hauana BeretalMoHHoro nepuoaa bI'Ll, ans
Hayasia morpe6ieH!s MUTaTeNIbHBIX BELECTB U3 MOYBbI.

[Mousa ynpasnser Bo3oOHoBneHHem BI'Ll npu ero HapylueHuH, COXpaHsAs “NaMATh”
06 ucxoanoM BI'Ll. Taxe maxorHas moysa, nojsepriuascs pasHoil o6pabotke, nocie
3abpacbiBaHHs ee B 3aleXKb MHULMUPYET MPOLIECC BOCCTAaHOBNEHUS 30HaIbHbIX BI'L],
XapaKTepHBIX I JaHHBIX MecTooOUTaHuH. OCOOEHHO 3TO CTAIO 3aMETHO MOCJIE HC-
KJIIOYeHHs U3 06paboTKH MaxoTHLIX 3eMenb CHOUpH, OCBOEHHBIX B 1954 r. OrpoMHbie
MacCHBbI NMAXOTHBIX 3eMellb, POCTUPAIOIIUECS HA NECATKH KHJIOMETPOB, MOCHe rnpe-
KpaLleHHUs axoThl CHaYasa 3apociii OCOTOM, a 3aTeM Ha HMX BOCCTAHOBHUJIACh CTEMHas
pacTuTeNbHOCTb. YacTo nousa 06n1ajaeT XOpOLIMMH 1€COPaCcTUTENBHBIMH CBOHCTBaMH
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{ MO3BOJIAET PaCTEHUAM YCHELUHO NMPOM3PACTaTh Ha HHUX, HO JiMLIeHa BO30OHOBUTENb-
HBIX CBOIHCTB, CIOCOOHOCTH COJEHCTBOBaTh BO30OHOBIEHUIO 3AU(GHUKATOPHBIX pacTe-
uuii, OpMHUPYIOLIMX AaHHYIO 3kocucTeMy, AaHHbIi BI'Ll. Tak, nocakeHHbIE Ha YEpHO-
3eMax end (HanpuMep, noc. MoxoBoe, OpioBckoii 0611.) NpeKkpacHO pacTyT, HO HE BO-
300HOBNAIOTCSA, HE JAIOT HAaJEKHOro NOAPOCTA.

[TouBa MOXET CTaTb CUTHAIOM, MYCKOBbIM MEXaHU3MOM AJA psja cykueccuil. Ha-
npumep, B 3acyuunuBeiii 1972 r. B MockoBckoit o6nactu ropenu neca U TOpGSAHHKH.
B HEKOTOPbIX €lbHUKAX OT 3aCyXH NOru6 MIUMCTBIN NOKPOB, U pAJ MOXOBBIX MapLes
CMEHHJICS Ha pa3HOTpaBHbIe. MIIMCTHIH €JIbHUK 3BOJIIOLIMOHHPOBAJ B OCOKOBBIH. Bo3-
MOXEH M OOpaTHBIi X0 MPH ATUTELHOM MepeyBIaKHEHHH MOYBbI B €JIbHUKAX.

BuoreoxuMuyeckue GpyHKUHMH MOYB BKJIIOYAIOT TaKuUe IPYMNbl, Kak aKKyMYJISLUA
OpraHM4ecKMX BEILECTB, TpaHC(OpMaLHUs JETPUTa M APYrMX OpraHMYeCKUX BEILECTB,
CTUMYJIALMA U MHTHOUpPOBaHUE pacTeHuil U UBOTHBIX B MO4Bax. [{ng Bcex MoYB Xa-
paKkTepHO 00pa3oBaHME ryMyca M Ta WJIM WHas €ro akkyMynsuus B rnouse. B To xe
BpEMS CaM ryMYC aKKyMYJIHPYET HEKOTOpbIE 37IEMEHTBI (YpaH, CTPOHLIUI, Meab U Ap.)

BaxHas 6uoxumuueckas GpyHkuns — pukcauus azota u3 arMoceprnl. Ecnu Ha no-
BEPXHOCTb CYLUM BBIXOJMT phIXjiad OCaJOYHas NMOPOAA, TO NMEPBbIE MU3EPHbIE MOPLHUU
a30Ta B Hee MOCTYNaloT U3 aTMocdepsl ¢ OcaikaMu, re B pe3yjbTaTe rpo3 o0pasyroT-
Csl COEIMHEHUSA aMMOHHA. JTOro coJiepXkaHHs a30Ta YacTO OKa3bIBaETCA JOCTATOUHBIM
JUIA TOCesieHUs BbICLIMX pacTeHuii. [TocTynneHus B nouBy B pe3ynbTaTe UX JKHU3Hees-
TeIbHOCTH OpraHHYECKUX BEILIECTB (ONaj U KOpPHeBbI€ BbIIENEHNS, a TAKOKe BOJa 0cajl-
KOB, OMbIBAIOLL{asA PaCTEHHA) NPUBOAUT K HAKOMJIEHUIO B MOYBE OPraHMYECKOro Bellie-
cTBa M a3oTa. B utore B nouse o6pasyercs MUKPOOHBII KOMIIEKC, KOTOPbIH HaYMHAET
CBA3BIBATH a30T U3 BO3Ayxa (asorodukcauus). B pesynbraTe nousa oboraiaercs aso-
TOM, OPraHU4eCKUM BELLECTBOM, 3aTeM IOABHKHBIMU COeIMHEHUAMH Kanus, ¢ocdopa,
1 ofliiee ee NIOJOpPOAKE pacTeT.

'pynna ¢yHkuuit TpaHcopMaLnuy BEIECTB B NOUBE BKJIIOYAET MpeBpallieHHe pac-
THUTENBHOrO OMajia U OCTAHKOB J)XKUBOTHBIX B MOYBEHHbIH ryMyc, B Apyrue 6onee mpo-
CThle OPraHU4eCKUE COeAMHEHUA. A HEKOTOpas 4acTb OPraHU4YECKUX BELECTB OKHCIIA-
eTcs [0 YIEeKUCOoro rasa u Bblaensercs B atMocdepy.

TpancdopMmauuio BeLIECTB B MOYBE YCKOPAIOT U 3aMEMIAIOT KaTalu3aTopbl U HH-
rubuTtopsl. Cpeau KaTanu3aTopoB Ha NepBoM MecTe cToAT ¢epMeHThl. Ho B mouse co-
JEPX)KUTCA TaKkke MHOXECTBO aOMOTHYECKHUX KaTalu3aTOpOB (CHIIMKATbI, COEAMHEHUS
’keJse3a, Mapraiua, Apyrux TsHkenblX METaJUIOB).

OueHb BaXHA INA XKHU3HU IKOCHCTEM (pyHKUMsS cOpOLMH MOYBOM BOABI M JPYrHX
BellecTB. bnaroaaps 3ToMy cBOHCTBY B MO4Be BCEra COAEPXKUTCS BOJAA, YTO MO3BOJA-
eT MATH pa3sHbIM XUMHYECKHUM peakLMsM, XXUTb MHKpPOOpraHusMam (Toxke copbupo-
BaHHBIM Ha MOYBEHHBbIX yacTHuax) [3saruuues, 1987]. Copbuus — QyHKUHSA MuHe-
paibHOM, opraHuyeckoif M opraHoMuHepaibHOi Matpun (o HW.M. Tamxkueny,
M.U. lleprauesy, T.A. 3y6koBoit). U3 HUX — MUHEpalbHas MaTpHLia JIEXHT B OCHOBE
BCeX ocTalbHbIX. OHa npeacTaBnser co00it MOBEPXHOCTb BCEX YAaCTHL, COCTABIAIOLLUX
NoYBeHHYI0 Maccy. [louBeHHas MaTpuLa onpeaenseT COpoLHIO KATHOHOB, MOTEHLKAN
NOYBEHHOM BOJBI U pAJ APYrHX CBOHCTB, MMEIOLLIUX BaXXHOE IKONIOrHYECKOE 3HaYCHHE
s pactenuii. Ha muHepansHoif Matpuue QopMupyercs opraHuueckas, rymycoBas
MarpuLa, cCopoUpyIOTCS MUKpOOpraHusMsl, pepMeHThl. COCTaB U KOTMYECTBO aKTUB-
HbIX LIEHTPOB MaTpPHULbl — BXXHAas €€ XapaKTepUCTHKA, 3aBUCALIAA OT CYMMapHOi mo-
BEPXHOCTH MOYBEHHbIX YAaCTHLL.
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MHorue, ecny He Bce MO4BEHHbIE MPOLIECCH! CBA3aHbl C TON MK HHOI ¢opMoii ne-
peABHXKEHUS BellecTBa. DTH (YHKLMU MOYBLI BBIPOKAIOTCA B MMIpallMH BELUECTB B
pacTBOpeHHOit (popme, B Buie 3051, ¢ BOAOI UK B pesynbrare quddysuu. Ha npouec-
cax Andpdy3un OCHOBAHO MHUTaHHE PacTEeHU# (MOATOK MUTATENbHBIX BEILECTB K KOPHIO
pacTeHHit).

K ¢yHkuun nepeMeleHus BEILECTB B MOYBE U IKOCHCTEME OTHOCAT ra3zo00MeH
nouBbl ¢ aTMoc(epoii. M3 nouBsl B BO3AYX MOCTYNAIOT yrJIeKUCbIi ra3, MeTaH, OKCH-
Iibl a30Ta. A U3 BO31yXa, MOCTYMHUBILErO B MOYBY, MOIJIOILAETCA a30T, KUCJIOPOA (MAeT
Ha JibIXaHHe KOpHeii, Me30dayHbl, MUKPOOPraHU3MOB).

Jaxe kpaTkuit 0030p Konoruueckux GYHKUMA NMOUYBBI OKA3LIBAET MX BAKHOCTb VI
pacTeHuii U apyrux opraHu3moB, mis BI'Ll u 6uocdeps! B uenom. Bee atn pyHkumu npo-
ABJIAIOTCA B €CTECTBEHHBIX IKOCHCTEMaX. B HCKYCCTBEHHBIX 3KOCHCTEMAX Y€NOBEK YacTb
(dyHKuMii CyLLIECTBEHHO MEHSAET, OTpPaHUYMBaET. B oTCyTCTBUE XKMBBIX OPraHU3MOB (YHK-
UMM NIOYBBI He NPOSBIIAIOTCA, U NOYBA MPEeBPaLLAETC B OPraHOreHHYIO MOPOAY.

C Teopueii 3xonoruyecknx (PyHKUHMHA NMOYB TECHO CBA3aHA TEOPHUA IKOJOTHUECKOTro
COOTBETCTBUA MOYB M pacTeHuii, paspabotanHas A.Jl. Benbrapmom u A.Il. Tpas-
neeBbiM. Ee cylIHOCTb 3akJIIOyaeTcs B TOM, YTO MPH OTCYTCTBHH 3TOTO 3KOJIOTHYECKO-
IO COOTBETCTBUS PacTEHUs WM HE PacTyT Ha AaHHBIX MOYBaX, UJIH CUJIBHO YTHETaloT-
ca. Tak, eNlb Ha necYaHbIX MOYBaxX pacTu He 6ynaeT. CONOHLBI TaKXKe HE MPUTOAHBI 1A
JepeBbeB. [lepeyBiaxKHeHHbIE MOYBBI, C TEPUOJOM 3aTOMJIEHHUS B JIETHHE MecALbl 60-
nee 10 pHel, Takxke IKOJNIOrHYECKH HE COOTBETCTBYIOT MECTOOOHMTAHUAM €NU. DKOJO-
r'HYecKOMY COOTBETCTBUIO MOYB CMOCOOCTBYET WJIM MPENATCTBYET TaKXe JKOJIOoruye-
CKO€ COOTBETCTBHE KiUMara. B ciyyae HeCOOTBETCTBUS KIMMaTa Aaxe SKONOrnueckoe
COOTBETCTBUE MMOYB MPHUBOAMT JIHILB K AOCTATOYHO XOpOILLEMY POCTY AAHHLIX pacTe-
HHUH, HO €CTECTBEHHOTO UX BO30OHOBJIEHHS HE MPOUCXOAUT. ITO MOXKHO MPOJEMOHCT-
pHMpOBaTh Ha TaKMX MHTPOAYLEHTaX, KaK KaluTaHbl B MapkaX MOCKBBI: OHH XOpOLLO
pacTyT, HO He Bo300HOBNsAIOTCA. Takxke enb Ha cepbiX JIECHBIX MOYBAX pacTeT OYeHb
XOpOILIO, HO HE BO30OHOBNAETCA CAMOCTOATENBHO. DKONOrHYECKOe COOTBETCTBHE MOYB
BKJIIOYAET CMOCOOHOCTh PacTEeHU# BbIAEPKUBATH KOHKYPEHLMIO C APYTMMH pacTeHHUs-
mu. Hanpumep, 06bI4HO Ha CYrTIMHUCTBIX MOA30JIMCTHIX U AEPHOBO-NOA30NUCTBIX MOY-
BaX MOCa)KeHHble Ha HUX COCHBI OBICTPO pacTyT U JaloT xopouuui npupoct. Ho Bropoe
IMOKOJIEHHE COCEH Ha 3THX yYacTKaX CaMOCTOATENIbHO He GOpMUpPYyeTCa: COCHa BbITEC-
HSETCA eNblo, KoTopas oka3sbiBaeTcs nobenuTeNieM B KOHKYpeHTHOH 6opb0e 3a BoAHbIE
1 MHLLIEBbIE PeCypChl.
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I'naBa 2
ITouBa u ropHbie NOPoOAbI

OcHoBY mnouYBbl, €€ (HU3UYECKYI0 CYIIHOCTb COCTaBJS€T rOpHas MOpoJa.
9.U. l'arapuHa pa3nnyaeT MaTEpUHCKYIO H MO4YBO0OpasyoLlylo nopody. MarepuHckas
nopoaa — reojoruyeckoe obpa3oBaHHe, MOCIYXKUBLIAS HCXOAHBLIM MAaTEpHAIOM IS
3moBuUs (MPOLYKTOB pa3pylleHHs), cOpMHPOBaBLIErocs Ha MecTe B pe3yJibTaTe Bbi-
BETPUBAHHUSA W3BEPXKEHHBIX WM OCcafioyHbIX nopoa. ITousooGpa3sylouias nopoaa — ma-
TepHall, HENMOCPEACTBEHHO BKJIIOYUBILHUiCA B MOuBoo6pazoBaHue, Tak, 6onbluas YacTb
yepHO3eMOB 00pa3oBaiach U3 Jiecca, MOACTHIIAEMOrO JIeCCOM. J[epHOBO-MOA30IUCThIE
Y TNOA30JIUCTBIE NMOUYBbI Poccuiickoro ceBepa o6pa3oBajiiCh Ha NMOKPOBHBIX U MOpPEH-
HBIX CYIJIMHKaX, MOACTHIAEMbIX MOPEHOH, MHOrHe FOpHbIE MOYBbI 06pa3oBaUCh U3
NPUBHECEHHOrO MaTepuana, NOoACTHIaeMOoro mioTHoi nopoxoii. B.B. JlokyuyaeB o6o-
3Hayasl T'yMyCOBbIH FOPU30HT MOYB JIUTEPOH A, MepexodHblii ropu3oHT — B, MouBo06-
pasytouiyto nopoay — C. IToactunarouyto nopony, no npeanoxenuio C.A. 3axaposa,
cTanu obo3HauaTh nutepoit D. B cnyuae, korna nousa 3aXxBaThIBa€T HECKOJIBKO pas-
HBIX CJIOEB MOYBOOOPa3yOLMX NOPOX, TO KaXIbIi CNOW HyMepyeTCs MO MOPAAKY OT
MOBEPXHOCTH MOYB, U HOMEp NPUOaBIAIOT K JIUTEpe, 0603HAYAOLLEH FOPU3OHT MOYBBI.
Oco6eHHO 3TO OTHOCUTCSA K NOWMEHHBIM H BYJIKAHHUECKMM MOYBAM.

Knaccuduxauusi ropHbIxX nopoa

CyuiecTByloT pa3sHble knaccuduKaluu ropHbix nopon. Tak, Mo reHesucy pasnuua-
I0T: U3BEPXKEHHbIE, 0CaJO4YHble U MeTamopdHueckue nopoasl (ObIBlLIME OCanOvHbIE
nopoapl, NonasLIKE B YCIIOBHUA BBICOKOTO JaBjieHUs U OOMNbLIMX TeMIepaTyp, 4TO NpH-
BeJIO k UX npeobpa3oBanuto). Hekotopsle uccnenosarenu (E.M. CamoiinoBa u apyrue)
BBIAENAIOT MarMaTH4ecKue U MeTamopduieckue Mopoasl (M3MEHEHHbIE TIPH BBICOKOM
TeMIeparype), pbIxjible OCaJOuHble H MeTacoMaTHueckue (M3MEHEHHble NMPU HHU3KHX
TeMneparypax).

o ¢pHu3uveckoMy COCTOAHUIO MOXKHO BbIAENUTh MIOTHbIE MAaCCHBHBIE MOPOABI, 00-
JIOMOYHbIE, HJIH KAMEHUCTBIE, NECKU, CYNECH, CYNTMHKH, MHHbI, cnaHusl. Cienyet 06-
paTUTh BHUMAHHE, YTO pa3Mep YacTHL — MUHEPAJIOB 3aBUCHT B 6ONbLIOH CTeNeHH OT
NpoUcXoXxAeHUs nopoasl (Tabiu. 2.1).

Tabnuya 2.1. Pa3Mep MuHepalbHBIX 3€peH NMpH pa3pylleHHH pasHbIX nopon (mo
E.M. Cepreey)

CBC’l‘J’lOOKpaL[]CHHblC MH-
Pa3mep 3epeH | KBapu HepaJibl (MoneBbie wWina-
Thbl, MYCKOBHT)

TeMHOOKpalleHHbIE MHHEDaIbI
(poroBbie 0GMaHKH, aBrUT, GHOTHT)

KpYTHbIE rPaHUT JIHOPHT ra66po NEepHAOTHT, POro-
Bas o6MaHKa

CpenHHe PHONIUTBI | AHAE3HT 6asanbT

TOHKHE obcuauaH | noseBsie WMNAThI 6a3a1bTOBOE CTEKIIO
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IMopoap! Taloke pasfendioT Mo MX XHMHYECKOMY cocTaBy (comepxkanuio SiO, Ha
abcomoTHO cyxylo maccy, %): ynbTpaocHoBHble (SiO, MeHee 45%), ocHOBHbIE (45—
54%), cpeanue (55—65%), kucnsle (>65%) (Tabmn. 2.2).

XuMHueckuit cocTaB MoOpoJ 3aBUCHUT OT HX MUHEpaJILHOrO cocTasa (cM. Tabun. 2.2.).
EcTb 3anpeT Ha npUcyTCTBHE OTAENbHBIX MHHEPANIOB B OnpeAeneHHbx nopojax. Ha-
TIpUMeEp, B OCHOBHBIX H YJIbTPAaOCHOBHBIX nopojax (rab6po, nuabas, IyHUT) HE MOTYT
BCTpe4aThbCsA KBapll, OPTOKJIa3 U MUKPOKJIMH, onuroknas (tabn. 2.3). IMoatomy, ecnu
Hccnenosarenb 00HAPY)KUT B NOYBAaX HA 3THX MOPOJA yKasaHHblE MMHEPANbI, TO Clie-
JlyeT MOoCTaBUTh BONPOC O MPHHOCE 3THX MHHEPATIOB CO CTOPOHBI.

Tabnuya 2.3. BeposTHbIH MUHEpaIbHBIA COCTAB IMaBHBIX TUNOB H3BEPXKEHHBIX MO-
poxa, % (no I'.B. BoiiTkeBuuy)

Tpasio- KBap- OnuBHH

Munepan | Ipanut | CueHur AHOpHT uesblii | luoput | 'a66po | oBbii | uaGa3 | dyuur
JTHOPHUT nnabas

KBapu 25 - 21 20 2 - - - -
oprokas, 40 72 15 6 3 - = - -
MHKPOKIIHH
OJMrokna3s 26 12 - - - - - - -
aHIe3MH - - 46 59 64 - - - -
nabpanop - - - - - 65 63 62 -
6HOTHT 5 2 3 4 5 1 - 1 -
amdubon 1 7 13 8 12 3 - 1 -
OTponHpo- - - - - 13 6 - 1 -
KCEH
KanHonHpo- | _ 4 - 3 8 24 21 29 -
KCEH
OJIMBHH - - - - - 7 12 3 95
MarHeTHT 2 2 1 2 2 2 2 2 3

ITpumeuanue. Tlpouepk — MHHepan OTCYTCTBYET

I'eonornyeckue NMmopoAbLI U nquooﬁpasoBaHne

XuMuueckuii ¥ MUHEpaIbHBI COCTaB MOPOA ONpejenseT U COCTaB Mo4B, 06paso-
BaBIUUXCA M3 3THX MopoA, (MpH OTCYTCTBUH JOTOJNHHUTENBHOrO NMOCTYIUIEHUS Marte-
puana). Tak, noyBbl Ha OCHOBHBIX nopojax 6oratel Ca, Mg, Ho GenHbl K, Ha KHCIBIX
noponax, Hao6opot, Geansl Ca, Ho 6orartsl K (Tabn. 2.4).

Tabnuya 2.4. Oco6€HHOCTH XUMHYECKOr0 COCTaBa Pa3sHbIX THIIOB NOPOX

IMopoant Si0,, % KarnoHsl

YJBTPAOCHOBHbIE <45 Mg, (Fe); Ca, Mg, Fe

OCHOBHbIE 45-54 Ca, Mg, Fe; Ca, Na, Mg, (Fe, K)

JHOPHTbI, AHIE3HTHI 55-65 Ca, Na, Mg (Fe, K)

rPaHHTOMABI > 65 Na, Ca, K (Mg, Fe ); Na, K (Ca, Mg, Fe); K, Na

BellecTBeHHBIH COCTaB MOYB MOXET PacKPbITh HaM KX reHe3uC, ONpeleIHTb THI
noyBoo6pasyouieit nopoasl 1 0COGEHHOCTH MU3MEHEHHA €€ MpH MoYBOOOpa3OBaHHH.
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I'naBHLIMM NOYBOOOpa3yIOIUMH NMOpoAaMH, Ge3ycNOBHO, CleAyeT CYMTATh OCAlOy-
Hble. B HUX cojepkaTcs nepBHYHbIE MHHEPAIbl, YHACIeNOBaHHbIE OT MOPOA, MOCIY-
XHBIIMX HCTOYHHKAMH MaTepHaia, BTOPHYHbIE MHHEpaIbl, 0Opa3oBaBLIKECS MPU Bbl-
BETPHUBAHHH MOPOA H B NpoLecce NOYBO0OPa3OBaHMUA.

Oco60 cnenyet o6paTuTh BHUMaHHe Ha kapOoHaTHbIe Mopoabl. CyLLECTBYET rUnoTesa,
YTO MEJIKO3eM Ha IUIOTHBIX W3BECTHAKAX, Kak M Ha APYrMX KapOOHaTHBIX MOpoAax, mpea-
craBjseT cob60i HEepacTBOPUMBLIH OCTAaTOK MOCNe PacTBOPEHHA KapOOHAToB. B 0GbMHBIX
KapOOHATHBIX MOPOAAX 3TOT OCTAaTOK cocTaBiseT 1-6% ot Maccel mopoz (tabn. 2.5).

Tabnuya 2.5. Xumuyeckuii cocta kap6oHaTHbIX nopoy (no M.IT. JIoMHUKOBCKOMY)

Hepac-
;1‘;; wapor_ | Si0; [ TiO, | AL,O; | Fe,0; | FeO [ MnO | MgO | CaO | Na,0 |K,0 | CO, |P,0;
TaToK
1 - - - - - - - - 156,00 - - 14400 -
2 5,19 10,06{0,81}0,54*]| - - 1006 7,90 |42,61] 0,05 |0,33]|41,58]0,04
3 H/0 0,7 - 0,2 0,1 | vo | wo 0,2 | 555 | wo | wo | wo -
4 - - - - - - - 21,7 | 30,4 - - |1 479} -
5 wo (0,70} - 1029030 (041 cn [21,06|30,34]| 0,34 | - |46,81| wo
6 1,95 Ho | wo [043*| - - - 11,43 140,03| wo | wo | wo | wo
7 1,26 | w/o | wo |0,40*| - Ho | n/o [14,30]38,34| wo | no |45,60| n/o
TIpumeuanue. 1 — KanbLUUT, TEOPETHUECKUI COCTaB; 2 — CPENHHMII COCTAaB M3BECTHSKA; 3 — Me,

Benropon; 4 — nonoMuT, TeopeTHueckHit cocTas; 5 — 10NOMUT, keMGpHii, p. IOnoma, Bocrounas Cu-
6upL; 6 — M3BECTHSAK JOJIOMHTH3MPOBaHHLIH, [10BOMKLE;, 7 — NONOMHT M3BECTKOBBIH, KEMOpPHIi, p.
Jlena; *~ cymma (Al,0, +Fe,0,); H/0 — He 06HapYX€EHO; NPOYEPK — HET JaHHBIX

Bonee 90% marepuana kapGOHaTHBIX MOPOA MPHUXOAATCA HA KapOOHATBI KalbLMs
(CaO ~ 30-55%) u maruus (MgO — 8-22%). B ryMuaHO# 30He NMPOUCXOANT PacTBo-
peHHE ¥ BbIMbIBaHHE KapOOHATOB Kanbuus U MarHuA. OTMEYEHO, YTO JIMHUS BCKHUMA-
HHA (BTOpHYHbIE KapOOHaThI, HOBOOGPa3OBaHHbIE B NOYBE) MOHMXKAETCA Ha 30 CM mpH
yBennueHud ocankoB Ha 100 MMm. 3a 11-13 Teic. ner B JecHOi 30He KapOOHATHBIE
BKparuieH1s B MOpeHbl 6bTH pacTBopeHbl B Tone A0 1 M. Ho npu 3Tom pactBopenue
MIOTHBIX KapOOHATHBIX MOPOA LIO 3HAYUTENBHO MEIJIEHHEH, U U3BECTHAKHM YacTo B
NECHO# 30HE MOAXOAAT 6IU3KO K NOBEPXHOCTH NMOYBLI. TakoOBbI BEIXOABI KAPGOHATHBIX
nopox B paoHe peku Ilaxpsl, (MockoBckas 061.), e MIOTHbIE U3BECTHAKM OTMEYa-
10TCA MHOraa Ha riny6une 70-100 cMm oT moBepxHOCTH NouYB. B mouBy c JNHCTBOH U
XBOEH MnocTynana MHHepanbHas Mbllb. [103TOMY OTOXIECTBNATL COCTaB MOYBLI Ha
kapboHaTax ¢ XMMHYECKHM OCTaTKOM TOCJiE pacTBOPeHHs KapOOHATOB HE KOPPEKTHO.
BrionHe BO3MOXXHO, a BO MHOTHX Cllydasx 00s3aTeNbHO, y4acTHe MHUHEPAIBLHOrO al-
JIOXTOHHOTO (4yXepoaHOro) cybctpara B GOpMHPOBAaHHH ITOUYB HA U3BECTHSAKAX.

ITpuBHOC aNIOXTOHHOrO CHJIMKAaTHOTO MaTepHaia MPOMCXOAUT U NpH HOPMHUPOBa-
HHH 3a/1e)XH U3BECTHAKOB. [T03TOMY HepacTBOpHMBIi ocTaTok kapbOHATOB GJIM30K MO
COCTaBY K CHIIMKATHBIM OCAJO4HBIM OPOJAM U NOYBaM.

AHanu3 pacnpOCTPaHEHUA M CTPOEHUSA MOYB NMOKa3bIBAET, YTO BCE MMOUBBI, OT MpH-
MHTHUBHBIX O MONHONMPO(MHUIbHBIX, 00pa3ylOTCA M3 PBIXJIBIX OCAAOYHBIX TOpPOA.
B.P. BunesMc B cBOE Bpems BbLABMHYJ rHnotesy (opMHpOBaHHsS MOYB Ha MUIOTHBIX
nopojax, cuMTas, 4To JHIIAHHUKYU 06pa3yloT noj coboif pyxisk BbIBETPUBAHUSA, PbIX-
nbie 06pa3oBaHUA, Ha KOTOPBIX MOTOM NOCENAIOTCA APyrUe pacTeHus.
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OpnHako npsAMble HabNmoaeHUs He NOATBEPAMIH 3TOi runotessl. B HacToswee Bpe-
Msl HaKHIMHble JHILAHHUKY YacTO MOKPBIBAIOT MOBEPXHOCTh CKal, MPAHUTHBIX [ILIG
(Kapenus), HO NOYBBI B 3THX IKOCHCTEMAX, JaXe MANOMOILIHbIe, He o6pa3sytoTcs. Pac-
TEHHs MOTYT pa3pylUaTh MOBEPXHOCTb MIOTHBIX MOPOA, HO o6pasyroLuuiics MaTepuan
00s13aTeNbHO NMepeoTkIaabBaeTca, GOpMHUpPYS phIXJIbie MOPOABL. 3aTeM, Ha OCaAO4YHBIX
nopogax o6pa3yloTcs nousbl. J[aHHbIE reoJOroB MOKa3biBAlOT, YTO MEpPBble Clebl
*KU3HHU Ha Hallei NaHeTe NpUypoUEHbI K MepBbIM OCaNOYHbIM nopoaam. [ToaToMy ans
MOHMMaHHUA MPOLECCOB NOYBOOGPa3oBaHHs HEOOXOAMMO 3HAaTh OCHOBHbIE OCAJOYHBIE

nopozas! (Tabin. 2.6).

Tabnuya 2.6. CucteMatnka ocafouHbix nopoa (no E.M. CamotinoBoit)

O610MOYHbIE, PIXJIbIE, Konrounano- XeMmoreH- | buoxumuye-
OpraHoreHHble
CLIEMEHTHPOBAHHbBIE 0CaJI0YHbIE HblE cKkue
['pynnsl nopox ['pynna topdos
['py6006n0oMOUHbIE Cynbat-
py > [nuHKCTBIE ynod KapGoHarHble
pasmepom 10-200 MM Hble
webeHb JIHHBL: cdarHoBbIit
H3BECTHSK o
6pex4us KaOJIHHUTOBAs MOH- AHTHIPHT | uT THIHOBBIH
raJleYHHK TMOPHJUIOHUTOBAsA runc e OCOKOBBIii
KOHIJIOMepaThl CYTJIMHKH NOJIMMHMKTOBbIE p JIPEBECHBIH
KpynHoo61oMounbie, Hckonaemsie
Hennactuunsie rauuel | Fanounusie | Kpemuucrsie
pasmepom 2—10 MM yriau
ZIMaTOMOBbBIE
KaMeHHad | Tpenen,
ZpecBa .
colb onoka Gypblii
JPECBAHHK
- Gokcur KaluiiHas | AMa, KaMEHHBIif,
P collb KPEMHUCTBI | aHTpaLMT,
CllaHell
['pynna
Cpeaneo610MouHbIE Merannocoaepxaiiue
pea Acpaill kaycTo60nuTOB
aJIeBpUT
KENE3HIK rOpIOYHeE ClaH-
aNeBpOJIMTOBaA IIMHA
MapraHuoBble bl
apruImuT

TopHble NOPoAbI H CBOMCTBA NMOYBbI

KnaccuukauuonHas cxema OCafioOYHbIX MOpOJ MO3BOJIAET pa3fivyarh CBOHCTBA
MOuBBl, YHacleJOBaHHbIE OT MoyBoobpa3yiouiell nopoabl, ¥ CHOPMHUPOBABLIHECH Ha
OCHOBE NMO4BOOOpasyoLLelf MOpoabl 3aHOBO.

OcanouHble MOPOAbI JANIEKO HE Bce W HE B ONMHAKOBOW CTENEHH BBICTYNAIOT Kak
noysoobpasyroinue. YacTb U3 HUX PeAKO MM MPAKTUYECKH HUKOrAa He OblnH BbIsABIE-
Hbl B MpPUpPOJE KaK eCTeCTBEHHble MOYBOOOpasylollMe MOPOAbI Ui COBPEMEHHBIX
nous. Ho kak nMTONOrHYeckuit KOMIOHEHT B BUJE CJIOEB B MOJHIMTOrEHHBIX MOYBaX
OHM BCTPEYaloTCA AOCTaTOYHO YacTo. O6bIuHbIE MO4YBOOOPa3yOLIKHE NOPOALI: KPYIHO-
006,10MOYHbBIE, MECKH, CYFTMHKH, MHHBI. [10 BEIYUCIEHUAM paaa UccliefoBaTeNeH, -
HHUCTBblE MOpOJbI 3aHUMaIOT OT 53 a0 80% mnnowanu cylliy, 3aHATOH OCalO4YHBLIMH NO-
ponamu, necyansle — 11-22%, kapboHatHeie — 5-20%. E.B. Pyxun npeanaraer cne-
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AyIOLUME COOTHOLUEHHS MIMHHUCTBIX, NECYaHbIX M KapOoHaTHex nopox: 50-30-20%.
OIIHO M3 OCHOBHBIX CBOJCTB NO4BOOOpa3sytollei MOposbl — ee rpaHyJIOMeTPHUYECKHi
coctaB (Tabn. 2.7). B cTapbIXx pycckux paboTax ero HasblBalOT MEXaHHYECKHM COCTa-
BOM. B paGorax 3anazHbIX MOYBOBEJOB rpaHyJOMETPHYECKHH cOCTaB no4yB 0603Haya-
10T TEPMUHOM TEKCTYypa MOYB.

Tabnuya 2.7. Knaccugukauus nopoj no rpaHyJJIOMETPHUECKOMY COCTaBYy

' Mopona Cozepxkanue yacThll ¢ 3QPEKTHBHBIM | Y ieNbHast MOBEPXHOCTb MOYB, MY/T
nnamerpom <0,01 MM, B % ot Macchl (no copbuposaHHo#i Boae)

NECOK PhIXbIH 0-5 <20

NeCOK CBA3aHHBIH 5-10 20-24

cynech 10-20 2545

CYTIMHOK JIETKHi 20-30 35-70
CYIJIMHOK CPERHHi 3040 55-90
CYTJIMHOK TSXKENbIH 40-50 70-115

riMHa Nerkas 50-65 90-120

rJIMHA CPeHAS 65-80 100-130

rJIMHA TXKenas >80 >120

CyliecTByeT MNOJeBOii METOA OMNpeaeNieHHs IPaHyJIOMETPHYECKOro COCTaBa: IO
CKaTbIBaHUIO MOYB (CybcTpaTra) B TOHKMH LIHYPOK: TOHKMH ILIHYPOK — IJIMHA, COBCEM
He CKaTbIBAETCA B LIHYPOK — MECOK.

N3 nabopaTopHbIX METONOB NMOKa OCHOBHO# cnocob — pa3fesieHHe 4acTHL, NOPOJbl
M0 CKOPOCTH MX MajeHus B Boge. [Ipy 3TOM auameTp 4acTHL, NPUpaBHUBAETCA K AMa-
MeTpy CepHYecKHX 4acTHll, MaJAlOIKMX C Takoii xe ckopocTbio. Ero HasbiBatloT 3¢-
(EKTUBHBIM 1HAMETPOM YaCTHLIBI.

[paHynoMeTpUyeCKHii cOCTaB MOPOA OnpenesnseT MHOrHEe HX (U3HYEeCKHe CBOHCT-
Ba: MJIOTHOCTb, MOPO3HOCTH (MOPUCTOCTH), BOAONPOHHULIAEMOCTD, QHUIBLTPALIMIO, BJaro-
eMKocTb U mp. ['paHyiomerpuueckuii cocTaB OMpeleNseT YAENbHYI MOBEPXHOCTDb
nous (CyMMapHasi MOBEPXHOCTb BCEX YaCTHL NOPOJbI, MOYBbI, COCTaBJIAIOILIUX €€ Mac-
cy B 1 r) (puc.2.1) u, cnenoBatenbHO, BIUAET Ha TyMYCOHAKOIIEHUE, NMUTaHHE pacTe-
Huii, OOMeHHble peakuud B nouse. M3BeCTHO, YTO YMEHBbLIEHHE pa3Mepa 4acTHll, Co-
CTaBJIAIOUIMX MAcCy MOpOoJbl, MPUBOAUT K YBENHUEHHIO €€ CYMMApHO# yle/lbHO# Mno-
BepxHocTH (Tabn. 2.7, 2.8, puc 2.2.)

Tabnuya 2.8. Y penbHas MOBEPXHOCTb IPaHyNOMETPHYECKHX (ppakLMii 0CaO4HBIX
nopox (no Y. JIubepoty)

I'panynomerpHyeckas Cpennuii 3¢pdextuB- | YaenbHas nosepx- | Konnuectso yactuu,
¢dpakuus HBIA AHaMeETp, MM HOCTb, cM/cM? wr/n
CpeAHHe KaMHH 100 0,6 10°
MeJIKHe KaMHH (XpAL) 10 6 10°
KPYMHBIH NMECOK 1 60 108
TOHKHIA MECOK 0,1 600 10°
CPEHAS MbLIb 0,01 6000 10"
un 0,001 60000 10"
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Puc. 2.1. 3aBHCUMOCTD ye/IbHON MOBEPXHOCTH FOPHO#H MOpPOAbI OT CoepxkaHUA B Heit Qu-
3uyueckoit rmuHsl (dacTul < 0,01MM)

70000
60000 A
50000 -
40000 -
30000 -
20000 -
10000 A

CymMmapHast iomazhb rpaHeii
Bcex Ky6oB, cM%/cm3

| 2 3
Pa3smepnl pebep kyba

Puc. 2.2. 3aBHCHMOCTb CyMMapHo# rutowiaau rpaHeif ky6a oT BenuuuHbI ero pebep (Mm):
1-100;2-10;3-1;4-0,1;5-0,01; 6 - 0,001

W3 npuBeeHHBIX AaHHBIX BUAHO, YTO B OCHOBHOM YeJIbHasi MOBEPXHOCTh PbIXJIbIX
OCaIOYHBbIX MOPOJ ONpeAeNAeTCs COAepxkaHHeM HIHCThIX yacTHU. Ho yaenbHas no-
BEPXHOCTb WIKHCTBIX YaCTHL TaKXe 3aBUCHT OT MHHEPAIIHOIO COCTaBa IJMH, MOCKOJIb-
KY pa3Hble MHHEpaIbl, 00afas Aaxe OAWHAKOBBIM Pa3MEpPOM YacCTHL, UMEIOT pasHyIO
yIenbHYIO HX MOBEPXHOCTH (Tabn. 2.9).

B 3aBHCHMOCTH OT NpeolafaHKs B MIHHAX TeX WIH HHbIX MUHEPAJIOB MX YAeNbHasA
MOBEPXHOCTb, EMKOCTb MOIJIOLIEHHS, MIACTHYHOCTh MOTYT CYIIECTBEHHO BapbHpO-
Bathb. ([11aCTHYHOCTH — AMANA30H BJIAKHOCTH, B % OT MacChl, MPH KOTOPOM MOpoja
MM nouBa ¢opMyeTcs MeX Ay HHXHel rpaHHLbl CKaTbIBAHHA B IUHYP H rpaHHLCH Te-
KYYECTH).

Ipyrue ¢usuyeckue cBOWCTBA NoYBooOpasyloLMX nopos (cieaoBaTenbHO, U MOY-
BbI) TaKke B MEPBYIO Ovepellb OMPENENAIOTCA HX IpaHyJIOMETPHYECKHM COCTaBOM
(tabn. 2.10).

CNOKUCTOCTh OCaAOUHBIX MIOPOJ CO3JAET PAX HOBBIX CBOHCTB y cyGCTpaToB, MEHAs
BOZOMPOHHLIAEMOCTb U BOJAONOABEMHYIO CNOCOGHOCTh OTnOXeHHH. [ToaToMy BakHO
YCTaHOBHTb, Y€M OMNpeeNnsercs pasHOPOXHOCTb CI0EB, COCTABAAIOLMX MOYBBI: HX re-
HE3MCOM WJIK YHACJIeI0BaHHOCTBIO OT OCAZl04HBIX MOPOA.
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Tabnuya 2.9. YenbHast NOBEPXHOCTh U KAaTHOHHAA €MKOCTb MOTJIOIEHHUS IHHH-

CThIX MUHEPAJIOB

Munepan V;lem,uau2 MOBEPXHOCTh, EMkocCTB, Yucno
M/100 Mr-3ke/100 r TUIaCTHYHOCTH

KaOJIMHUT 11 2-10 5
MYCKOBHT 12 11 -
aTanyJbruT 20 18-22 60
HAT 2040 1342 5-25
HOHTPOHHT 40-70 57-64 -
CaloHMT 60-100 69-81 -
MOHTMOPHIIIOHHT 310 80-150 37-600
6HOTHT 15 3 -
BEPMHKYJIHT 300-360 100-150 -

ITpumeuanue. TIpouepk — HET NAHHBIX.

IMpencraBnss cobol0 COBpeMEHHYIO KOPY BbIBETPUBAHUA, pbIXJibie MOYBOOOpa3ylo-
iMe NOopo/bl — 3TO UM KOPEHHOH 3MoBHH (MPOAYKTHI BEIBETPHBAHHS TUIOTHBIX NOPOJ,
OCTaBIUHMECS HAa MECTE) MM NEePEOTN0KEHHAs KOpa BHIBETPUBAHUA (OCaZOYHbIE OTJIO-
xeHus). Cpeau MepeoTNOKEHHBIX OCaOYHBIX MOPOJ PasiH4alOT ALTOBHI (OTIOXe-
HUA pek), NpoJitoBUil (BBIHOCHI TOPHBIX peK), AeNOBUI (CMBIB CO CKJIIOHOB, OTJIOXKEHHUS
y MOJHOXHSA CKJIOHA), KONMIOBHH (PBIXJIbIi MaTepHall, MPOHUKAIOWUI B TPELIMHBI),
NUMHHA (03epHble O0TIOKEHHUA). K HUM ke OTHOCAT 30J10Bble OTJIOXKEHHUS (TepeBesH-
Hble MeCkH, Jiecchl). bonbliyto rpynny ocalo4yHbIX MOPOJ COCTaBJIAIOT MOPEHHbIE OT-
JIOKEHHUS M CBA3aHHBIE C HUMH 3aHAPOBbIE (NecuyaHble) MO, MOKPOBHbIE CYIIMHKH.
OcanouHble NOpoAbl MOTYT COAEpXkaTh CaMble pa3sHble MUHepaibl. Mi3BepkeHHble No-
pobl (MarMaTH4YeCKHE) collepkaT NepBHUHbIE MHHEpalbl. B ciiyuae BbIBETpHBaHUS M
MeTacoMaro3a 06pa3yroTCsi BTOpHUHbie MHHepalibl. [10YBBI HAacNeAylOT NEPBUYHbBIE U
BTOpHYHbIE MHHEpPaJbl OT MOYBOOOpa3yOLMX MOPOA, HO B Mpoleccax noyBoobpaso-
BaHUsA MPOHUCXOJHUT U3MEHEHHE ITHX MUHEPAIIOB.

A.A. Poge npeanaran BelAENATL OTAENBHO MOYBEHHbIE BTOPHYHbIE MUHEpaibl. Ta-
KMMHU MHHepanaMyu MoryT 6biTh: nouBeHHbIi xopHT (T.A. CokosnoBa), OKCHAbI U MHA-
pokcuasl xenesa (B.®. babanun, 10.H. BoasHuukuit u ap.). CoctaB MUHEpAIOB LIHK-
poko BapbupyeT (Tabn. 2.11), No3TOMy MO BajJOBOMY COCTaBY [OYB MOXHO JIHIIb
npeanonarath HalH4Me T€X WU MHBIX MUHEpaJIoB.

T'opHble NOpoabl H HEOAHOPOAHOCTL NOYB

Pa3HooOpa3ue ropHsix MOpOA ¥ MHUHEPAIOB, BbICOKast WU3MEHYMBOCTb HX CBOWCTB
NPUBOJAT K TOMY, YTO COCTaB U CBOMCTBAa 00Opa3ylOIMXCA U3 OCAJOYHBIX MOPOJ MOYB
CHJILHO BapbUpYIOT. B MouBe MOXKHO BCTPETHTH pa3Hble MO COCTaBY y4acTKH, ciiou. K
TOMY k€ B MOYBE OJHOBPEMEHHO MAYT JBa Mpollecca: rOMOreHu3auus cyocrpara
nuddepeHLHalus ero Ha ropu3oHTbl. [OMOreHU3aUus CBi3aHa, B OCHOBHOM, C Mef0-
Typ6aLUsMH, B TOM YHCIIE C potoLLeii AeATENbHOCTBIO XXHBOTHBIX.

HuddepeHuranus onpepensercs npoueccaMd I'yMYCOHAKOIJIEHHS, BbILLENAYH-
BaHUA, paCTBOPEHUS, BBIHOCA COEAUHEHUH U3 BepXHeil uacTH NPOPHIA U OTIOXKEHHUA
ero B cpeaHeii U HUXHe# dacTaX. OZHUM M3 CIOXHBIX NPOLIECCOB, COMPAKEHHbIX
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C reHEe3ucoM MOYB, CleldyeT CYMTATh mpouecc GepruHM3aLMH, Ha3BaHHbIH Tak MO
numenu J1.C. Bepra, BnepBble onucasuiero ero. [lpouecc 3akiaio4aeTcs B TOM, YTO NpH
MeJUIEHHOM TOCTyNJeHUH Menko3ema B BI'L] oH nmonanaeT Ha MOBEPXHOCTb MOYBbI
(BMecTe ¢ pacTHTENbHBIMH OCTaTKaMH) M OCBaWBaeTcs NMouBeHHOW OuoToit. B pe-
3yNbTaTe 3TOr0 MeNKo3eM oboralaeTcsi OpraHMYeCKHMM BELLECTBOM, arperupyercs,
npuobpeTtaeT cBOCTBa r'ymycoBoro ropusoHta nous (A1). [locreneHHo, norpedasch
NOA HOBBIMH MOPLMAMH Menko3eMa, GepruHM3MpOBaHHbI MarepuHan HapacTaer
KBepXy. 3aTO B HHXXHHMX CIIOSX NMpOQHsA YacTb FryMyca MHHEpaJIU3yeTcs, U ero co-
JepXxaHue yMeHbluaeTcs. B pesynbraTe obpasyeTcs AOCTATOYHO MOLUHBIA r'yMyco-
Boifi mpodunb. TakuM nyTeM GOPMHUPYIOTCS MHOrME HaMbITbIe MOYBBI, @ TAKXKE MOY-
BbI C 50JI0BBIM NPHHOCOM MaTtepuaia.

CrpoeHue npodus 3aBUCHT OT UHTEHCUBHOCTH MOCTYIJIEHUS MaTepHana, HCXOJ-
HOI ero ryMyCHpOBaHHOCTH, CTENEHH F'YMYCHPOBaHHS B MO4YBE, CKOPOCTH CpaboTkH
(oxucneHus) rymyca npu norpeGeHHM, T.e. OT KOMIUIEKCA 30HAJIbHBIX MapamMeTpoB.
[Mpouecc GepruHM3alMK Takke 30HaNEH, Kak 30HabHBI Mpouecchl GOPMUPOBAaHHA
noiimenHbix mous (I".B. Jlo6poBonbckuii, b5.B. lllepemer), necuansix mous (A.I'. 'a-
enb, JI.O. CmupHOBa), BynkaHuveckux nous (C.B. 3oun; U.A. Cokonos).

Hrak, Ha mpouecc GepruHHU3alMM, CBA3aHHBIA C HaKOMJIEHHEM M nepepaboTKoii
pacTeHUsAMH MeJIKO3eMa, BIHAIOT peiibed), KIMMaT, pacTeHUs M XKUBOTHBIE, T.e. BCE
BoiaeneHHble B.B. JlokyuyaeBbiM ¢akTopbl N04BOOGpa3oBaHUs, U 3aKOHbI (POPMHPOBaA-
HUs TIOYBEHHOTO Mpoduiis Ha GOHE reoNoruueckoit CIOUCTOCTH OTIIOKEHHUH OcTaroTCA
Te XKe, YTO U NpU GOPMHUPOBAHUH “HOPMANBHBIX” NMOYB HA JIIOBHH.

Cxema npeoGpa3oBaHus MOPOAbI B MOYBY

B utore MoXHO NpeNIOKHUTb CIEAYIOIIYIO CXeMY MpeBpalleHus FOpHBIX MOPOA B
nouBy (puc. 2.3). [InoTHeie moponsl, paspyliasich, oOpa3yloT CHayana LIeOHUCTbIH
3MIOBUil, B KOTOPOM NpH AajibHeiillleM BbIBETPUBAHMM HAKaMJIMBAETCH MENKO3EM, H
¢dopmupyeTcs NMPUMHTHBHAA LeOHUCTas MOYBA, JBOJIOLMOHMpYIOLIAS 3aTeM B 30-
HanbHy10. [InoTHBIE MOpOABI MOIYT pacchinaThbCss Ha KPYMHbIE IMbIObI U KAMHH JHa-
MeTpom A0 1 M 1 6onbiue. B 3ToM ciyyae Mexxay KaMHAMH (OpPMHpPYETCS NMOACTHIIKA
M3 MeJIKOro 0CalouHOro Marepuaia M omnaja AepeBbeB, Ha KOTOPOH MOCENAIOTCS pac-
TeHus. IlocneaHne CKarUIMBAalOT OKOJO ceOs Mblb, 3aNOHAA MOCTENEHHO TPELUMHBDL.
CHayana GpopMHUpPYIOTCS KypyMo3eMbl (KaMHH, MEPEKpbITbie MNOACTUIAKOW W APYTMMH
OpraHoOreHHbIMH TFOPH30HTaMH: JEPHOBBIM, KYCTApHUYKOBO-KOPHEBBIM), a 3aT€EM OH
9BOJIIOLMOHUPYET (NPH NMPHHOCE MEJKHUX YacCTHL]) B paHKEp (JIMTO3EM) H YX MOTOM B
30HaJIBHYIO MoYBY. JIUTO3eM — NouBa HeMOCpeNCTBEHHO Ha MIOTHOH nopoJe, rae pac-
TEHHUA UCTIONB3YIOT KOKIAYIO TPELUMHY U yriybieHue.

Ha pbIXJIbIX NepeoTNoXKEeHHbIX 0CaJOUHBIX MTOPOAAX NMOYBbI MOTYT GOPMHPOBATLCS
HOPMaJIbHBIM NYTEM, MOCTENEHHO OCBanBas TOJLLY MOpoA. Tak o6pa3yloTcs, OUeBUA-
HO, TIOA30JIUCThIE MOYBbI, IEPHOBO-KapOOHATHBIE, YaCTh OYPhIX JIECHBIX MOYB. [l HUX
xapaktepeH npo¢uns ABC. B To xke Bpems 4acTb NouB (OpMUPYIOTCS MPH MOCTyIIIe-
HMM MaTrepuasia CBEpXY, HapacTaloT KBepxy. B aTom cinyuyae npodunb noysbl MOXKHO
0603HauuTh A—~ABD1-ABD2 u 1.4. [louBa 3aTeM TOe MpeBpaLLaeTCs B 30HAIBHYIO.

INouBoo6pazoBaHue MOYB YCKOpAET BbIBETpHBaHHE (MEAONH3) MOACTUNIAIOIIMX TO-
poxa. Ilenonus o6ycnoBneH TeM, YTO MENKO3EM IIIOTHEE MPUIIEraeT K KaMHAM H 3HEp-
ruyHee C HUMH B3aUMOAEHCTBYET.

31



[MnotHble - Poixibie
nopoasb! » nopozsl
OmoBuit »| Jlntozem
l A 4 y
OcBoeunue
Pocceinb NOpPOALI MO ITpusHOC
HieGens KaMHeH MOBHAIBHO| MmarepHana
MY THIY
MpumuTHBHLIE Patikeph! [MouBs! ¢ npodunem THna
meGuucTLIe Kypymosembt =51 Tpoduns ALl ABJL, unn (ABI)n

MonHonpodHIbHbIE 30HANBHbIE MOYBBI

Puc. 2.3. CxeMa npeBpatieHHs NOpPOAbl B OYBY

Hrtak, OCHOBHBIMH re0JIOrHYeCKMMH CBONCTBAMM, HAclieAyeMbIMM MOYBAMH OT MO-
POl MOXHO CUHTATh UX IPaHyNOMETPUUYECKHIl H MUHEpaIbHBIN COCTaB, KOTOPLIii oOn-
pelenseT pAx 3KOJMOrHYecKUX QyHKUMit noys (MPOHMKHOBEHHE KOPHEH B MOYBBI, MH-

TaHHe pacTeHHil, BOXHBIHA PeXHUM H Np.).
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I'naBa 3
CTpoeHue No4YBbI KaK NPHPOIHOrO TeJIa

Kak BCskoe caMOCTOATENBHOE TENo MOYBBI MMEIOT CBOW OGJIMK, CBOE CTPOEHHE,
CBOHM CcBOCTBA. YacThb 3THX CBOMCTB yHacneJoBaHa OT No4BooOpasylowux nopoa. Ho
pAN CBOMCTB XapaKTEPHbI TOJLKO IS MOYB, OHH MO3BOJIAIOT OTIMYUTH MOYBY OT ApY-
FUX NPUPOIHLIX TeNl. B nepBylo ouepesb nouBa UMeeT CBOI Mpoduiib: COBOKYMHOCTD
NOYBEHHBIX CJIOEB — FOPU30HTOB, 00pa3yloILKMX pa3Hble Mpoduik Mous (B 3aBUCHMO-
CTH OT YC/IOBHii 3aneranus nous). IMeHHO BbizeneHue npoQuis MOYBbI OTIMYANIO
noaxon B.B. JlokyuaeBa oT noaxonos arporeosnoros (B yacTHOcTH, I'. BepeHna).

IIpojuis noussl

B ecTecTBeHHBIX 3KOCHCTEMAX OOBIYHO 3aMETEH FOPM30HT Ha MOBEPXHOCTH MOYBHI,
COCTOALUMMA U3 PACTHTENBHBIX OCTATKOB (TPaBAHON BOWIIOK, JleCHas MOACTHIIKA M3 JIK-
CTbeB U (WUJIH) XBOH).

[Ton pacTUTENbHBIM BOHIOKOM, OMAanoM, JECHON MOACTUIIKOM (opMHpyeTcs ropw-
30HT, B KOTOPOM CKalUIMBAIOTCA PacTUTENbHbIE OCTAaTKH (JETPUT), MEeperHoi, rymyc.
YacTo ropu30HT NMPOHM3aH KOPHAMH TPaBAHbIX PACTEHHH WJIM MENKHX KyCTapHHYKOB.
Korna xopHeii HeT, ero Ha3bIBaloT NeperHoiHbIM U 0603HavaroT AO, Koraa e oH Mpo-
HHM3aH KOPHAMM TpaBAHBIX PACTEHHUi, TO €ro Ha3bIBalOT JEPHOBBIM U 0603Ha4alOT Al. B
Clly4ae €CJIM TOPU3OHT MPOHU3aH KOPHAMH MEJIKUX KyCTapHHUYKOB, €ro MOXXHO Ha3BaThb
KYCTapHHUYKOBO-KOPHEBLIM aKKYMYJIATUBHBIM ropu3oHTOM (Akk). O6BIYHO HHUXKE 3ase-
raet ropu3oHT Al. JInwb y ceBepHbIX MOYB — NoA3010B BMecTo Al dopMmupyeTcs ropu-
30HT A2 (MM IO COBpEMEHHOMY 0603HaueHHIo E-3/1i0BUabHBIN, FOPU3OHT BLIMBIBaHHS,
M3 KOTOPOro BBIHOCATCS COCAWHEHH XKene3a, kanbuus U ap.). Huxe ropusounta A u, ec-
JI¥ OH €CTb, ropu3oHTa A2 (E) pacnonoxeH ropusoHT B. OH cunTaeTcs nepexoaHbiM K
MaTepHHCKOH MOpoJe, HIUTIOBHANBHBIM, a €CJIH B HEM COAEpXaTCi COeIHHEHHS JKelesa,
ryMyc, TO F'yMyCO-XeJe3MCTO-WIIoBHaNbHbIM. Hibke ropusonta B 3aneraer ropu-
30HT C — MOYTH He3aTpoHyTas noyBooOpa3oBaHHeM NOopoAa. B 3aBUCHMOCTH OT KKMa-
THYECKOH 30HBI rOpu3OHT C MOXeT He coaepxaTh kapOoHaThbl KanbLUA (yMEpeHHO-
XONOAHBIH MOAC), UNU ObITb KapOOHATHBIM (YMEPEHHO-TEMbIH MOSAC, CTEMH), WK daXe
COAepXkaTb MUIC (CyXHe CTENH) U paCTBOPHUMBIE COJIH (CYXHE CTEMH, MYCThIHK).

B 3aBucuMOCTH OT 0co6eHHOCTel FOPH30HTA K €ro 3arjiaBHOMY HHAEKCY A00aBNsIOT
Jpyrue cTpouHble HHaekebl: f — oboraleHHbIi coeqMHEHHAMH xenesa, h — coaepxatuuii
rymyc, m — oborateHHblit unom, Ca — copeprkauiuii kapboHarsl u np. Kpome toro, BBO-
JAT cloXKHble 0603HaYeHus I MepexoHbIx ropu3oHToB: AB, BC — Mexay scHO Bbl-
paXEeHHbIMH OCHOBHBIMH ropu3oHTaMH. Ecii nouseHHbIi npoduib noacTunaercs Apy-
roii nopoxnoii, oruyarouieiics ot nouBoobpasyrolueif, To ee 0603Ha4alOT Kak FOPH30HT
D. INpuBeneHHOE CTpOEHHE MOYBEHHOro Npoduis XapakTepHO AJIA TaK Ha3blBaeMbIX
MHHEpaJIbHBIX OYB, OCHOBHOIO KOMIIOHEHTa NOYBEHHOro Nokposa cyuu. Ho B npupone
IIMPOKO PAacNpOCTPaHEHbI TaKXKe OpraHOreHHble MOYBbI, TOPGAHUCTBIE U TOPHAHUKH.
Onu cnoxeHs! TopdoM, koTopslii 0603Hadaercs 6yksoii T. B cinyuae, ecny noBepxHocT-
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HbIl TOp(AHOH ropH30HT UMeEET MOLLHOCTL He Gonee 30 cM, NOYBY Ha3bIBalOT TOPGAHH-
cToit, npu MowHocTH oT 30 no 50 cM — TopdsHO#, cBbiie 50 cM — TopdsaHukoM. Hinke
NPUBOAMUTCA CHHUCOK AWArHOCTHYECKMX TOPU3OHTOB, BbIIENfEMbIX B kiaccupukauu
nouB Poccuu (JI.JI. Lluwos, B.J. ToukoHoros, W.H. Jlebenesa), B uensix BbiABIEHUS
Knaccu(UKaLMOHHOro MojoXkeHus nouBsl. Kak npaBuno, Bo Bcex KiaccHUKalUaX MH-
pa BbLIE/IEHHE FOPU3OHTOB, TEM OoJlee AMarHOCTHYECKHUX, OJMHAKOBO U B 3TOM OJHO U3
rNaBHbIX JOCTHXEHHI JlOKy4aeBCKOI LIKOMbI.

lIHarHOCTH‘IeCKHe TFOPH3OHTBI MOYBbI

[NouBa noapa3zzaenseTcs Ha cleayHroLHe eCTECTBEHHblE TOPU3OHTBI.

0 — noocmunxa. [1oBepXHOCTHbIN OpraHoreHHbid cioi mowHocTeio A0 10 cM. Co-
CTOUT U3 OCTATKOB PacTeHUil U B MeHbllel cTeneHu KUBOTHBIX. Coaep>kaHHe OpraHu-
yeckoro BeuiecTBa — 6osnee 35%. Jenutca Ha 3 noaropusonTa: 01 — onan, Hepa3spy-
lLIeHHBIE JHCTbA U XBosA; 02 — TpyXa, ClOH COCTOMT M3 pa3pylLIEeHHOro Marepuaa,
({hparMeHTOB JIMCTbEB, XBOH, BETOK, HAaCTO €ro Ha3blBalOT (epMeHTaTUBHBIM; 03 — co-
CTOUT U3 MEPErHos, B KOTOPbIil NPeBpaTHIINCh BCE PaCTUTEJIbHbIE OCTATKH, B 3apy0ex-
HBIX KJ1acCHM(UKaLUAX €Ero Ha3bIBAIOT CIOEM I'YMYCHPOBAHHUSA.

T — mopgsanvii. Opranuueckuii MaTepua, cTeneHb pasfioxeHus He Gosbiue 45%.
Conep>xaHue opraHpueckoro Beruecta >35%. MoluHocTts cnos 6onee 10 cm. B Teue-
Hue Gonbllieit YacTH BereTallMOHHOTO MepHOAa HaChILLEH BOJOH.

TJ — cyxomopganucmurii. 3akoHCEPBUPOBAHHbIE OCTaTKH PaCTeHHH, CKpeNeHHbIE
KOPHAMH TPaBSHUCTBIX pacTeHud (IepHOBO-CYXOTOPGAHUCTDBIA) MM KOPHAMH KycC-
TapHUYKOB — 6arynbHUK, KapiaukoBas Oepe3a, yepHHKa (KyCTapHUYKOBO-KOPHEBO# Cy-
xoTOpAHHUCTBIH); 6ONBLIYIO YaCTh BEreTallMOHHOrO MepHojaa CNoi HaXOAUTCH B CY-
XOM COCTOSIHMH, pa3jioxeH Ha 45% U MeHbllle; TOPH30HT coaepXXuT 6onbiue 35% op-
raHU4eCKOro BelLeCTBa.

TR — mopgano-munepanvuerii. TophsiHOH TOPU3OHT € JIMH3aMH U NPOCHIOHKAMHU
MHHepaibHOro cybcrpara. 301bHOCTH cybcTpara >30%.

TO — mopg onuzompoghneiii, uru cgpacrosuwiii. 301bHOCTb HIKE 10%.

TE — mopg sympogpnuiii. 3onbHOCTb Gonbiie 10%, COCTOMT U3 pa3HbIX pacTUTENb-
HbIX OCTATKOB, B KOTOPBIX c(harHOBble MXH He Mpeodiaaer.

H — nepeenoiinviii. TeMHO-KOpHUHEBBIR [0 YEpHOro, MaXXyUIHiics, opraHuuyeckoe
BELLECTBO YTPATHIIO CBOIO opMy, ero coaepxatue 20-35% or macchl.

AT - zpybocymycosersi. OpraHuuyeckue OCTATKM PpasHOH CTEMeHH pasJioKeHus
(<35%) B cMecu ¢ MUHepalIbHBIM CYOCTpaToM. MOXHO BbIIENUTH ABa BUAA 3TOrO rOpH-
30HTA: JEPHOBBI, NPOHU3aHHbI KOPHAMH TpaB, H KYCTapHHYKOBO-KOPHEBOii, MPOHH-
3aHHBIN KOPHAMHU MEJIKMX KycTapHHYKOB (6pycHHKa, ronybuka, kapinukoBas Oepesa).

AY - ceemnozymycosuiti. CBeTno-ceporo, 6ypoBaro-ceporo Lpeta, ryMmyc ¢ynb-
BaTHbII UK ryMaTHO-(YNbBaTHBIH.

AU — memnozymycosuiii. Cepblii 10 4epHOrO C 6YpbIM UM KOPUYHEBBIM OTTEHKOM.
I'yMyc — ¢ynbBaTHO-rYMaTHBIH MK T'yMaTHBIA.

W — opeanozennwiii cnabopasgumuiti (ryMycoBblii, [pyO0ryMycoBbIii) MOLLHOCTBIO
J0 5 cMm.

E — 6enecuviii 0o 6enozo. He arperupoBaH, Ui COCTOUT U3 MJIACTHHYATBIX, JIUCTO-
BaTbIX, YeLlyiyaTbiX arperatoB. YacTo MacTHHKH pasjiaMbIBalOTCA Ha GoJiee TOHKHE,
NpH 3TOM Ha HUXKHEH MOBEPXHOCTH MNIACTUHOK — Gojiee TeMHas okpacka (M3-3a MHUK-
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poopriuTeiiHoB). O6bI14HO Golee 1erkoro rpaHyJIOMETPUYECKOTO COCTaBa, YeM HHKe-
Jexainuii Fropu30HT (B MecuyaHbIX NOYBAX 3TO He BCErJa 3aMeTHO).

EL - amosuansuwiii. Otnuyaerca ot E Gonee TeMHo# okpackoii (cepoatoid, nane-
BO#i, 6ypoBatoii). MoxeTt comepxarb rymyc Ao 1,5%.

AE (B nocnenneit knaccudukauuu obosnavaiot AEL) — 2ymycogo-anosuanvubiil.
Caetnio-cepblii, cepblii, conepxut 6onsiue 1,5% ryMmyca, KOMKOBATbIi, KOMKH MOTYT
pa3nambIBaTbCSA HA MIIACTHHKH.

BHF - zymycoso-scenesucmo-unnioguanvhvii, wiu anvgpecymycoswniii. OboraieH
COEAMHEHHAMM XKene3a U T'yMycoM. MHOro KyTaH U MJEHOK MO NPH3MOBHIHBIM arpe-
rataM ¥ MHHepaJbHbIM 3epHaM. KodeiiHo-kopHUHEBOro UM XENTO-OXPHCTOTO LIBETA.

BT - mexcmypneui. Bypeii unu xopuuHeBo-Oypbiii. OpexoBaTble, OpexoBaTo-
npu3MaTHUeCKHe U NMpH3MaTHueckue arperathl. Ha npusMaTuueckux arperarax o0blu-
HO XOpOILLO BbIpaKeHbl KyTaHbl. MHOrAa KyTaHbl MpeKpbIBAIOTCA CKeJleTaHaMH
(“kpemHe3emucToi npuceinkoii”). Coaepxanue una B 1,4 pasa Gonblue, 4eM B Bepx-
HEM 3JIIOBHAJIbHOM FOPH30HTE.

Bl — wrucmo-unnioguanvnuiii. OTHOLIEHHE UNA K COJEPXKAHHIO €ro B ropusonte E
meHblue 1,4,

BM — memamopgusosannuviii 2opuzonm. Byporo, KOpHUHEBOrO LIBETA, OTIHYAIO-
LHHCA OT BhIlLENEXallero o6bIYHO 6ONbIIMM CofiepxkaHueM rymyca Npu OTCYTCTBHH
CIEfIOB JNMIOBMMPOBAHUA B BbiLIeNexalieM cioe. MHoraa Ha3bIBaeTCs rOPH3OHTOM
BHYTPHIIOYBEHHOIO BbIBETPHBAHUSA, CHAJUINTHOTO BbIBETPHBAHUS.

BCA - axkxkymynamusno-xkapbonamnuiii. IaneBsiit unu 6ypoBato-naneBbiii. Conepkur
MaKCHMaJIbHOE KOJIMYECTBO kapbOHATOB (HE CUMTAas MOACTHIAIOLILYIO KapOOHATHYIO MOpo-
ny). KapboHats! npeacTaBneHb! 6e0ria3koi, NceBAOMHLENHEM, TPOXUIIKAMH H T.11.

BSN — cononyoswiii. Cron6uartsle arperatbl TAXKENOro rpaHyjlOMeTPHYECKOrO CO-
CTaBa, YaCTO BbIpaXEHbl KyTaHbl. MOryT pacnajaThcs Ha Mpu3Mbl C KyTaHaMH MO rpa-
HaAM. [lpu OGonee nerkoM rpaHylOMETpHYECKOM COCTaBe MpEACTaBleH OPEXoBaTo-
npusMatHueckumu arperatamu. O6pi4HO oboraweH Na (cBbiiel5% ot cymmbl 06-
MEHHBIX KaTHOHOB). lllenoyHas peakuus cpepl.

S — cononuaxoaswii. O6oralieH paCTBOPUMBIMH COJIAMHU (CBbIiIE 1% OT Macchl Moy-
BbI), B CYXOM COCTOSIHUH MOU4BbI 00pa3ytoliye HaleTbl, POXHIKH, KOPOUKH H TIp.

V — crumoi. Tsaxenslit CYrIMAHOK WIH [JIMHA, BA3KHE BO BJIAXXHOM COCTOSHHH,
O4YeHb TBepble B CyXOM, MIOTHOCTb — oT 1,5 no 1,9. Ilpu BbichixaHuu o6pasyroTcs
IIMpOKHUE U Iy6okHe TpeluHbl. B nouBeHHO# Macce BCTpedaloTcs 3epkaia CKoMbxke-
HUS U KyTaHbl HaOyXxaHus.

G — eneeswiii. bonee 80% nuolanyd ropu3oHTa UMEIOT NPU3HAKU OrJieeHUs (CHHe-
BaTylo, roiy60oBaTy1o, CH3YI0 OKPacKy C JOKaJIbHbIMH pXKaBbIMH MATHAMH).

Q - xpunmozneeswviti. ONUBKOBBIM, rPA3HO-CEPBIt WM CTAIBLHONH OTTEHOK. TBOPMKH-
CTast CTPYKTYpa, PONUTKA ryMyCOM, 3aTBepAEBLINE HaTeKH KapOOHATOB MO TPELLIUHAM.

F — pyoskoswui. Iponutad coeauHeHUsMH Kene3a, 06pa3yeT Mpocnoitky, MIUTY,
CKOTJIEHHE OPTIUTEHHOB, 3aHUMatoLUX 6onee 50% obbpema.

ML — mepzenv nyzosoii. COCTOMT B OCHOBHOM M3 KapOoHaTOB, 00pa3yroluxcs npu
pasrpy3ke KajlbLUeBbIX IPYHTOBbLIX BOA,.

KR - kpuomypbayuonnviii. BuaHpl Npu3Haky nepeMelleH!s MOUYBEHHbIX Macc B pe-
3ynbTaTe 3amep3aHus M OTTauBaHus nousbl. OOGBIYHO THKCOTPOMHBIA, MHOro ¢par-
MEHTOB PACTHTENIbHBIX OCTATKOB.

RU - ropu3oHT 13 HaHOCa ryMyCMPOBaHHOTO MaTepHarna.
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RY — HaHOC U3 HEryMyCHpPOBaHHOIO MaTepuaa.

OnHOUMEHHbIE TOPU30HTBI Pa3HBIX MOYB pa3HYAOTCA MO (PU3HUECKUM, XUMUYE-
CKMM U MOpdONOrHyecKUM NpU3HakaM. B mone noyBeHHbIE FOPU30HTHI B IEPBYIO OYe-
penb BBIAENAIOTCA MO LBETY, 3aT€M MO CTPYKTYpeE, IPaHyJIOMETPUYECKOMY COCTaBy,
HOBOOOPa3OBaHUAM.

OcHoBHbIe NpoduIH MOYB MUPa

CoueraHue pa3HbIX TOPU3OHTOB MPUBOAUT K (JOPMHPOBAHHUIO PA3NIMYHBIX MOYBEH-
HBIX Mpoduiieit, KOTOpble MOXKHO pa3fenuTh Ha ABe rpynmnsl — ciabo u pe3ko audde-
pEeHLMPOBaHHbBIE N0 CTPOEHHIO.

K nepBoit rpynne otHocsaTcs mpoduiu, B KOTOpbIX AuMddepeHUHalusi B OCHOBHOM
NpOABIAETCA B pacnpee/ieHNH OpraHUYECKOro BELLECTBA B MIOYBE, B BEPXHE# 4acTh mou-
Bbl MPUCYTCTBYIOT I'YMYycOBble FOpH30HTHI (A, AKK, wid AT mo HOBO# KiaccuduKaLuy;
Al, no HoBoii knaccupukaunu AY u AU). K 3710it rpynne oTHOCAT 4epHO3EMBI, JEPHO-
Bble, KalllTaHOBble, Oypble U Cepble JECHbIE MOYBbI, CEPO3eMbl, (heppalTUTHbIE MOYBLI
(kpacHo3eMbl). ['yMycoBbIi FOPH30OHT B 3TUX MOYBAX IJ1aBHO MEPEXOAUT B FOPH3OHT AB, a
3ateM cMmeHsercs B. OHu pa3snuyaroTcst MOLIHOCTBIO FyMYCOBBIX FOPH30HTOB. Tak, B uep-
HO3eMax MOLUHOCTb ropu3oHToB A+AB nocturaer 70-120 u gaxe 200 cM (B KyGaHCKHX
yepHo3eMax). HanpoTus, B caMbIX MaIOMOUIHBIX MOYBaxX Heau(GepeHLIPOBAaHHOIO THNA,
B cepo3eMax, MOLIIHOCTb I'yMYCOBOIO ropi3oHTa eaBa Jocturaet 10-15 cm. Jlpyrue noussl
¢ depeHLMpoBaHbl MO CTPYKType. Tak, CONOHLBI XapakTepu3yloTcs ropu3oHTOM B
cTonbuaToit CTPYKTYpBbl, Hall KOTOpOM 3aleraet ropusoHT Al ¢ HeACHO# JucTOBaTO-
IU1aCTUHYATOH CTPYKTYpO#. [Nt MOA30MKUCTBIX MOYB M CONOAEH XapaKTepeH ropu3oHT A2
(E), antoBUaNIbHbII, 06eqHEHHbIH UOM. FIMEHHO 31U nouBsl AnddepeHLpoBaHbI N0 rpa-
HyJIOMETpUUYECKOMY cOocTaBy — Gonee nerkie ropusontbl Al u A2 (E) noactunatorcs ro-
pu3oHTOM B Gonee Tsbicenoro rpaxnynomerpudeckoro coctaBa. MHoraa, B moutu Heandde-
PEHLIMPOBaHHBIX CEPBIX JIECHBIX, WK M0 HOBOH HOMEHKJIAType CepbIX NO4Bax, MOABIAETCA
Genas mpuchinka (ee Ha3bIBAlOT KpeMHE3eMHOM, XOTA Ha CaMOM Jelle OHa COCTOUT He
TONBKO M3 KpeMHe3eMa, HO U U3 3epeH MONeBbIX LIMATOB M ApYruX MuHepaios). Hudde-
PEHLMPOBAaHEI MO LBETY U YacTO 110 MPaHyJIOMETPHYECKOMY COCTaBY MOYBBI C FIEEBBIM I'0-
pu3oHTOM. MHOrMe HccneaoBaTend OTMEYAlOT, YTO y HEKOTOPBIX OYpPBIX NIECHBIX H KO-
pHYHEBBIX MOYB Ha riybune 40-60 cM 3aneraet Meramopduuecknit ropu3oHT, 6onee T4-
XKeNblii M0 rpaHyNOMETPUUYECKOMY COCTaBY, YEM BEPXHHUE MOPU3OHTHI, XOTA MO LBETY TON-
I1a 3THX MOYB MoYTH He AuddepeHurpoBaHa. JIpyr oT Apyra Mo4Bbi B NEPBYIO o4Yepelb
OT/IHYAIOTCA MOP(ONOrHUeCKUMHU CBOICTBAMH, a 3aTeM yxke GU3NYECKUMH U XUMHUYECKH-
MH, YTO MO3BOJIAET OTHOCUTB UX K Pa3HbIM TUIAM, TOATHIAM, poJaM H BHIaM.

Mopdonornyeckue cBoicTBa NO4YB

B none nouseHHble FOPU3OHTHI B NEPBYIO OYepe]b BBIAENAIOTCA MO LBETY, 3aTeM
NO CTPYKTYpe, 'paHyIOMETPUHECKOMY COCTaBY, HOBOOOpa3OBaHHSAM.

L{BeT mouBsl Bcerma ObLT MepBbIM NMPU3HAKOM, Ha KOTOpBI oOpalany BHUMaHHE
nousoBebl. IMEHHO MO LBETOBOMY Mpu3HaKy ObLTM BbLAENEHbI TAKHE MOUBbLI, Kak
YepHOo3eM, MOA30J, KpacHO3eM, cepbie JIeCHble, KalllTAHOBble, Oypbie, ManeBo-
NOA30HCThIE, TEppa-pocca (KPaCHOLBETHBIE NMOUYBbI CYOTPONUKOB M TEIUIOTO YMEpPEH-
HOro mosica Ha U3BECTHAKAX, KPacHO-Oypble MouBbl), Teppa-(pycka (6ypas mousa Ha
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M3BECTHAKAX), MOAOYpbI, CEPO3eMbl, KOPHYHEBBIE U Mp. L{BET MOYBLI 3aBMUCHT OT MHHe-
pajioB, COCTaBJAIOIMX MOYBY, CTENEHH €€ AUCTIEPCHOCTH, COAEpXaHUA rymyca, ¢op-
MBI COeHHEHHH >xene3a. Tak, MHOrME allOMOCHIHKATBl M CHJMKAThI OMPERENAIOT
CBETJIbIE TOHA NO4BbI (MOJiEBbIE LIMATHI, KBApL, Apyrie OKCUAbI KpeMHus). [ymyc u
COEIMHEHHs MapraHua co3JaloT B MOYBE Cepble U TEMHO-Cepble TOHA, TaK Xke, Kak
BIaxHbIi TOpd. Beicoxunii Topd npuobperaer 6ypyto okpacky. KopuuHesblii 1 Oy-
pblii LBeTa B MOuYBE OOYCIIOB/IEHBI FyMyCOM, PacTHTEJbHBIMH OCTAaTKaMu, COEAHHe-
HUAMH JKesle3a TUMa aMOpQHOH TMAPOOKHUCH, FETUTOM, OCOOEHHO €ClH COeAUHEHHS
xenesa o6pa3yloT MIEHKH Ha APYrUX MUHepalbHbIX 3epHax. KpacHblif OTTeHOK (UBET)
B MOYBE CBA3aH C COEAMHEHUAMH Kene3a: reMaTuToM, heppurnaputomM. OXpUcThie TO-
Ha TaKxke 00yClOBNEHb!I COEAUHEHUAMH JKene3a (aMopdHbie THIPOOKUCH, TOHKOAUC-
nepcHelit retut). Jinsa 6onee 06bEKTUBHOrO OMNpeleNeHUs LBeTa NOYBbl B HacTosALLEe
BpPEMS UCNONb3YIOT Likany Mauxcenna (tabn 3.1).

Tabnuya 3.1. lllkansl MaHcennia ¥ TpaJHLIMOHHBIE Ha3BaHHS LIBETOB.

Slpko- Ton OcHOBHO# 11BeT Mo4Bsl, hue
CTh, >
value chroma| J0YR | 2,5YR SYR 7,5YR 10YR 2,5Y 5Y
1 2 3 4 5 6 7 8 9
8/- 1(0) - - Genblit Genblit Genblit 6enblit Genblit
2 - - Genplid p06303a'ro- Genbiii Genbiii | Genbid
eNbIf
3 - - 6nenHo- po3o- GnenHo- . 6nenHo
4 - - KEThIH BBl Gypbiii Gneano- | yonrui
WKENThIA
6 . - wemrpiit | PAHO" | cemmniit | xenTwiit | xenTwiit
8 - - KENThIA
CBETJIO- CBETJI0-
7 10) ) ) cephlii ceplii
CBETIO- CBETJIO- CBeTJIo- p—
cepbiii - cepblii cepbli -
2 ) ) pbl pO30BO P pbl ONMBKO-
cepblit.
BO-CEpbIH
3 . . 6nenHo- . 6nenHo- 5 . GnenHo-
. . i i 6Gyphlit MEN0- | enThiii
4 HKENThI PO30BBIii YP I
6 = = aenrei | <PACHO" | enthiit | kenteii | kenThiit
8 - WENThIA
KpacHo- . CcBeTJIo-
6/- 1(0) cepuif cepblii cepbli cepslii cepblii cepblit cephit
6nemo- | CBETIO- 030B0- cBeTJIo- cBeTNO- | cBETIO-
2 A 4 | 0mBKOBO- pce it 6ypo- 6ypo- OJIMBKO-
KpacHe! cepblii p cepblit cepplif | BO-Cephlii
3 6nenHo- i ver 6nenxo- cge;il)(_)-
KpacHbIit 6neamHo- 6ypblii c ey 6neaHo-
pbiii
OJIUBKO- > OJIMBKO-
CBETJI0- cBeTJIo- CBETJI0-
BbIHf - BbIf
4 KpacHo- : cg ﬂ:& Kenro- Kenro-
6ypbli P Gypbiit 6ypblii
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[Mponomxkenue Tabi. 3.1

1 3 4 5 6 7 8 9
CBETNIO- | CBETJIO- | OJIMBKOBO- [ KpacHo- 6ypo- OJIMBKOBO- |0JIHBKOBO-
KpacHbli | KpacHbIf | kenTeld | KenThbIf KENThIA WKENTBIA | HKENThIA
KpacHo-

5/ cepuili cepbiit cepbii cepsiii cepeiii cepbli cepbiit

OJIMBKO-
cna6o- | ONIUBKOBO- cepo- cepo- BO-
KpacHbIif |  cepblif Gyphlii 6ypblif
cnabo- |7 P —_ P P cepeii
KpacHblii - P Gypbiit -
KPacHO.-
6ypeiit | omuBko- CBETJIO- OJIUBK-
Bblit UHTeH- )g;;::)ﬁ- OJIUBKOBO- | OBBI#
KpacHbIii | KpacHbIi CHBHO 6Y- Gypeiii
phifi
TEMHO-
TEMHO- | TEMHO- TEMHO- TEMHO- TEMHO- | TEMHO-
4k KpachO- | - e pmiii cepblit cepbiii cepbliit cepblii cepbiit
cepbiii p! p p P p P
TEMHO- TEMHO- | OJIMBKO-
cnaGo- | 0JHMBKOBO-
KpacHblii |  cepbiii cepo- cepo- so-
Gyphiit Gypsiit cepblii
cna6o- 6 TEMHO- | OJIUBKO-
" ypbIif
KpacHbIii - Gypsiii cepoby- BO-
OJHBKO- phiit cephlii
BbIH
KpacHo- )
Gypsiit
b OJIUBKO-
HHTEH- TEMHO-
. ONMBKOBO-|  BBIH
KpacHbI# | KpacHbIH - cuBHo Oy- | kenro- 6VDbIl
o ypbli
phlii 6ypbiit
TEMHO-
TEMHO- | TEMHO- TEMHO- TEMHO- TEMHO-

¥ KPacHO" | e b cepblit cepbli- cepbli cepblii
cephifi p p P P p
MHTEH- | MHTEH- | TEMHo- reMHbIH ce- | TEMHBIA —"
CHBHO CHBHO | OJIUBKOBO- N cepo-

" " po-6ypsiit
KpacHbiii | kpacHblff |  cepbiif 6ypsiii 6ypbiit
TEMHO- | TEMHO- ) TEMHO- )
KpacHblii | kpacHbIi Gypblii
KDACHO- TEMHO-

2/- p YepHblit | YepHbIf YepHbIii WENTO- 4EpHbIit -

YepH
Gypbiii
HHTEH- | WHTEH-
TEMHO-
CHBHO CHBHO - o YepHbIi - -
" 6ypblit
KpacHbI¥ | KpacHBIA
TEMHO-
) KpACHO- ) ) TEMHO- A )
Gypbiit Gypett
TEMHO- | TEMHO- ) ) ) )
KpacHbIi | kpacHbIf

ITpumeuanue. TIpouepk — UBETa X HHIEKC HE COYETAIOTCS.
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B cucteMe Mancenna BbIIENAIOT TPU BaKHBIX napamerpa: uget (hue), spkocTsb (value),
ToH (chroma). L{BeT nouBs! patxupyercs ot kpacHoro (R) xo xenroro (Y). KpacHblii user
6e3 >xenrtoro B 3To# cucteMe obo3Havaercs 10R, kpacHO-XENTblE M HKENTO-KPacHbLIE LiBE-
TOBblE CMeCH NpH HapacTaHUU XenTu3Hbl umeroT cuMBosibl: OYR (paBeH 10R); 2,5YR;
5YR; 7,5YR; 10YR (paBHo3Hauen 10Y), 2,5 Y; SY. SIpkoctb paHxupyercs GpakTHUECKH
MO MOMIOIEHHUIO U OTPaXKEHHIO CBeTa — oT YepHoro (1) mo 6enoro (8). AHaNOrH4HO paH-
XHpYeTcs TOH LBeTa (6neaHbli, MHTeHCUBHBIH U T.N.) — oT 1 go 8. O6wwas ¢opMyna Bbl-
[JISAUT TaK: UBET — APKOCTb — TOH, Wik 10R 6/4, rae 6 — sapkocTb, 4 — ToH. Hike npuBo-
JMTCa cBoAHas Tabnuua (3.1) oueHkH UBeTOB B 00bMHOM dopMe M no Likane MaHcenna.
[pu nepeBoze LIBETOBBIX TEPMUHOB MCIONB30BAIM ClEAYIOLUME TEpMHUHBI: pale — Gnen-
HBIH, light — cBeTNbIH, weak — cnabbiif, dark — TeMHblIit , dusky — HHTEHCHBHBIH.

Huxe naetcs cpaBHHTENbHas TabiuLa 1 LBETAa NOYBEHHBIX TOPU3OHTOB, HCIOMb-
3yeMbIX MpPH AUArHOCTHKE POCCHUICKHMX MOYB, M COOTBETCTBYIOLLHE UM MHAEKCH MaH-
cenna (tabn. 3.2)

Tabnuya 3.2. CpaBHeHHE TPAAULMOHHBIX LBETOBBIX NPU3HAKOB MOYB M LUKAJIbI
Masxcenna

Hunexc no Mancenny
et nouskl

10YR 2,5YR SYR 7,5YR 10YR 2,5Y 5Y
Genblit - - 8/1..2 8/1 8/1..2 8/1.2 |8/1.2
po3oBaTo-6enbli - ~ - 8/2.3 - - -
KENThIN - - 8/6. 8/6, 7/6. 8/6 8/6,7/6. | 8/6
najeBblif, po30BO- B 8/3..4, 3 _ _ _ B
KENThIi 8/6..8
CBETJIO-CEpbIit - 6/1, 5/1
TEMHO-CepbIi - - 4/1
TEMHO-cepo-6yphIit - - - - 4/2 4/2 -
cepo-0ypbiit - - - - 52 52 -
Gypsiit - - - 4/2,5/1 5/3 - -
TEMHO-0ypblii - - - 5/6 4/6 - -
KOPHYHEBBbIi - 5/4,4/4 - - - - -
KpacHbIi 4/6, 3/1,3/3 - - - - -
YepHBIi 2/0 - 2/0 3/0 3/3

Ilpumeuanue. TIpouepk — LIBETa H MHAEKC HE COYETAIOTCA.

Takoke UCNONB3YIOT OTPKAIOLLYIO ClIOCOOHOCTD MOYB A/ OLEHKH KaK LIBETa, TaK U
coziep)kaHus B MOYBE OTAENBHBIX KOMITIOHEHTOB (ryMyca, COeJMHEHHIA Jkene3a).

OnyMH U3 CaMbIX HAEXKHBIX JMAarHOCTUYECKHX NPH3HAKOB CTPOCHHS MOYB — XapakTep ar-
peratoB, Ha KOTOpble JENUTCA MOYBEeHHas Macca. B moysax BCTpedaroTcs Cliedylolue 1o
(opMam ¥ pasMepaM arperatbl; KOMKH, [IbIObI (CBOMCTBEHHBI MALLHAM, MAXOTHOMY CJIOKO),
MOPOLLKCTIE, 3epPHUCTBIE, OpEXOBaThIe, KPYNHOOPEXOBaThie, MPU3MOBU/IHBIE, CTONIOYATEIE,
IMTHaThle Yeuryiiuateie (Tabsn. 3.3).KpoMe Toro, B mouBax BCTpPEUAIOTCS TaKHUE CTPYKTYp-
Hble 3JIEMEHTBI, Kak HOBOOOpa3oBaHus (OpTIUTEHHbI, KAPOOHATHBIE CTSKEHHUA).

B necuaHbIX W CIUTBIX NMOYBAX arperarsbl OTCYTCTBYIOT. TakHe NOYBbl Ha3bIBAIOT
HearperupoBaHHbBIMU. JINs CyrMUHUCTBIX U 60Jee TAXKENbIX MOYB CBOHCTBEHHBI MHK-
poarperatsbl pazmepom 0,25-0,1mM.

40



Tabnuya 3.3. I'pynnbl ¥ BuAbI NOYBeHHbIX arperatoB (o C.A. 3axapoBy)

Ne
'pynnsi Pa3smepbi
rpyn- Oco6eHHOCTH CTPOEHHS Bunasi arperartos
b1 arperaroB arperaTtoB, MM
Ky6GoBHaHast — paBHOMEPHOE Pa3BHTHE MO TPEM OCSM
I FbiGucTas | TPAHA K pe6pa MI0X0 Bbipa- | KPYMHOILIGHCTHIE >100
HKCHBI MENKOTILIGHCTBIE 100-50
KPYTHOKOMKOBAThIE 50-30
Il KOMKOBaTas | TO e CpeAHEKOMKOBATbIE 30-10
MEJKOKOMKOBAThIe 10-0,5
I nelieBaTas | TO Xe MblIEBaTHIE <0,5
rpaHH M pe6Gpa xopouio Bei- | KPYTHOOpPEXOBATLIE >10
v opexoBaTast | pakeHbl, pebpa ocTphie, 0- | kpexoBarbie 10-7
BEPXHOCTb rpaHel poBHat | yenxoopexoBaThie 7-5
KPYTNHO3EPHHUCThIE 5-3
OKpYIJibl€, FPaHH LIEPOXOBa-
3epHUCThIE (KpynuTyaThbie) | 3—1
\Y 3epHHMCTas | Thi€, MaTOBbIE, HHOTA IN1al- P (kpy )
KHe, GnecTAmme ME/IKO3EPHHCTBIE- 1-0.5
NMOPOLUUCThIE ’
[pH3MOBHIHAs — pa3BUTHE NPEUMYILIECTBEHHO MO BEPTHKAILHOM OCH (pa3Mephl M0 IIaBHOM 0CH)
HenpaB"anaﬂ (bopMa prnHOC’rOJlGOBmleIC >50
cToNnGOBHA-
VI Has cnabo BbIpaXEHHbIE IPaHH cTon0oBHAHbIE 50-30
OKkpyribie peGpa MEKOCTONGOBHIHBIE <30
6 KpynHocTon6uaras >50
aHU H pe6pa BIPOKEHDI
VIl cron6uaras | P
OKpYFIbiH BEPX cron6uaras 50-30
MenkocTonbyaras <30
5 KpynHomu3Matuueckue |>50
npu3MartH- | ocrtpsie peGpa, YacTo riisH-
VIII NPH3MaTHYECKH
yeckas LEBbI€ MPaHH p ckhe 50-30
menkonpu3MarHieckue | <30
InuToBMAHAs — pa3BUTHE NPEUMYIIECTBEHHO 110 FOPU3OHTAJIBLHBIM OCAM. (Pa3Mephl M0 BLICOTE)
CllaHLeBaTble >5
crnoeBaTas, C rOpH30HTallb- | TUIMTUYThIE 5-3
IX nuMTYaTas P »
HOH “‘criaiHOCTBIO NacTHYaThie 3-1
JIKCTOBAThHIC <1
O ¢ He6oNbIIMMH H30rHYTaMu | CKOPJIynoBarhie >3
X Tas Y TIOCKOCTAMHU M OCTPbIMH rpyGouemyiiyarsie 3-1
peGpamu MesKoyelyiyaTbie <l

BaxkHO MpeACTaBNATh, B KAKUX MOYBAX U KakHe CTPYKTYpHBIE dNIEMEHTHI npeobia-
JAlOT U Ha KaKHe 3JIeMEHTbl CTPYKTYphl NpUpoaoii HaloxeH 3anpet (Tabn. 3.4) Ecre-
CTBeHHbIe arperatsl B MOp¢onoruy HasbiBaioT nefamu. OHU NpeacTasisoT coboit 06-
pa3oBaHKs, XapaKTepH3yHLUHecs OonpelesieHHbIM pa3MeEpOM, BOAOYCTOHUYHBOCTEHIO,
apyrumu cBoiictBamu. [1pu 06paboTke, B MTaXOTHOM FOPU3OHTE OHU MEPEXOIAT B KOM-
KOBaTO-TJ1bI00BO-NOPOLLUCTbIE CTPYKTYPHBIE OTACILHOCTH. Bce arperaTbl COCTOAT U3
3NieMEHTapHBIX MOYBEHHBIX YAaCTHL, HO MEXaHU3Mbl 0Opa3OBaHMA arperaTroB M3 3THX
4acTUL| NOKA FMMOTETUYHBL. TeopeTHYECKH d/IeMEHTapHas NOYBEHHasd 4acTHLA — 3TO
MUHepa, 06JI0MOK Nopoabl, HX OCKOJKH, KOJUIOWbI, OCTATKH paCTEHHUH.
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Tabnuya 3.4. ConpshXEHHOCTb TUNOB MOYB M MOYBEHHBIX arperaTtoB (arperaTHoii
CTPYKTYpbl)

Mb1-
Topu Cron | Ilpus- | Ope- Kom- Muk-
Tun nowssi | 3onr | Y7 | 6ua- | mosun- | xosa- | P | (opa. | T7BI- |eBa- poar-
yaras cras 6ucras | Tas
Tas Has Tas Tas perarbl
E X - - - - X X X -
noason
B - - X - - ~ - - X
JICPHOBO- Al X - - - X X X X X
noasonucras B - - X - - - X X X
AE X - X - - X - X -
conoab
B - - X - - - X - X
A X - X - - X X X X
CONIOHEN
B - X X - - - X - X
A - - - X X X - - X
cepas JecHast
B - - X X - - - - X
A - - - - X X X X X
4epHO3EM
B - - X - X X - X
A - - - - X X X X X
KalITaHOBas
B - - X - - - X X
A - - - - - X X X X
ceposeM
B - - X - - X X X X
A - - - - - X X - X
KpacHO3eM
B - - - - - X X X X
A - - - X - X X X X
Gypas necHas
B - - X - - X X X X

ITpumeuanue. X — NpUCYTCTBHE arperatoB AaHHoro Tuma. [Ipoyepk — CM. MpUMEYaHHs K
Tabn. 3.2.

[NpakTHyecku UX COCTaB U pa3Mep OMpEAENAIOT Mocne Ae3arperaluy noys (rpaHy-
JoMetpryeckuit cocraB). OqHaKkO HET YBEPEHHOCTH, YTO BCE HCNONb3yeMble AJIS 3TOrO
MeToAbl AAIOT HCTHHHBIH pa3Mep 3neMeHTapHbIX YacTHU. O6 3TOM roBOPAT pa3inyus B
pe3yNbTarax, MojiyYeHHbIX NMPH UCTOJIB30BAHUH Pa3HbIX METOJOB AMCIEPraliUi MOYB.
B ecTecTBeHHBIX MOYBax pa3Mepbl U opMa arperaroB (Me0B) — YCTOHUMBAs XapaKTe-
pUCTHKAa M HHOTZAa caMas AMArHOCTH4YHaj. Tak, yepHO3eM OT TEMHO-CEpOi JeCHOH
MOYBbl OT/IMYAETCA 3€PHUCTON CTPYKTYpoOi arperaTtoB, B TO BpeMs Kak rOpu3oHT B
TEMHO-Cepoii Mo4BbI — OpexoBaToii. Bce ocTanbHble MpU3Haky O4eHb GJIM3KH, U AWana-
30H UX Kone6aHui NepeKpbIBAIOT UX pa3InyHUs.

B naxoTHBIX FOPHU3OHTaX BCEX TUMOB MOYB CYrJIMHHCTOrO IPaHyJIOMETPUYECKOro
COCTaBa M BbllLiE BCTPEYAIOTCA KOMKOBAThIE U INbIGHCTBIE arperatsl. OfIMH U3 INIaBHBIX
¢akTopoB, onpeaensoux GOpMUPOBAHHE arperaToB, — X IPaHyIOMETPUIECKHH CO-
ctaB. Handyve UNM OTCYTCTBHE HEKOTOPBIX arperaTtoB OMpENENseTcs, KpoMe Tuma
NOYBbI, €€ rpaHylIOMeTpHueckuM cocTaBoM. [ToaToMy wLenecoobpa3HO MpeACTaBHThb
3aBUCUMOCTb BCTPEYAEMOCTH arperatoB U APYTrHX CTPYKTYPHBIX 3JIEMEHTOB OT IpaHy-
JIOMETPHUYECKOrO cocTaBa nous (Tabn. 3.5).
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Tabnuya 3.5. CBa3b GOPM CTPYKTYPHBIX 3JIEMEHTOB U I'paHyJIOMETPHYECKOrO CO-
CTaBa No4B

Conepxanue yactil <0,01 MM, % ot Macchbl

Tunst bl 21-30 - -
CTPYKTYp <10 11-20 31-40 | 41-50Ts >50
W arperaros nerkuit | cpenuwuii KEbIH
NecoK cynech rlIHHa

CYFJIMHOK | CYMJIMHOK | CYTTMHOK

HearperupoBaHHas noysa

pa3saeNbHOYaCTHYHAS X X - - - -
nblieBaTas - - X X - -
cnutas - - - - X X
HoBoo6pa3oBaHHbIE 31EMEHTBI CTPYKTYPBI

TPELIMHBI - - - X X X
OpTHLITEHHDI - X X X X X
nceBa0pHOPLI 1 Op- X B 5 _
T3aHAb!

MaHraHbl - - - X X X

KH BOKpYI' MHHe-
KYTaHbl - - - X X X
Tunsi arperaros

NpHU3MaTHYECKUA - - - X X X
KpeXoBaTbii - - - X X X
3CPHUCTLIi - - X X X X
KOMKOBATbIi - - X X X X
rIBICKCThIH - - - X X X
TUIMTYAThIH - - X X -
yewynyarhbli - - X X - -

ITpumeuanue. CM. npumevaHus k tabn. 3.2.

MOXHO 3aMeTHTB, YTO B CyNecyYaHbIX M MEeCYaHbIX MOYBAX He 00Pa3yloTCA KyTaHbl,
TPEIHHBI, OpTWITEeHHbI, He (OPMHUPYIOTCA OpeXOBaThie, 3E€PHUCTbIE, CTOJNOYAThIE,
MPU3MOBHAHbBIE arperarbi, 3aTO B [0YBaX THKENOCYTIMHUCTBIX M TJHHUCTBIX He
BCTPEYAOTCA OPT3aH/bl, NICeBAOGHUOPSI, IMTYATBIE U YeLlyiiuaTble arperaThl.

ArperaTHoe COCTOSIHHE TOYB UIPaeT O4YeHb BAXKHYIO 3KOJIOTHYECKYIO pOJib B )KH3HH
M pacTeHui, U KUBOTHBIX. OOGBIYHO, ECTECTBEHHBIE MMOYBBI, KaK MPaBHJIO0, XOPOLLO ar-
perupoBaHbl. HMccnenoBaHus MOKa3biBAIOT, YTO OAHHM M3 TJIaBHBIX CBOMCTB, OTJIH-
YaIOLIKX MOYBY OT MO4BOOGpa3syioLleil MOpOAbl, — ITO HATHUHE TYMyca U CTPYKTYpa:
HOBOOGpPa30BaHUA U arperarbl.

Tak, opexoBaTtas CTPyKTypa ropu3oHTa B oTnuuaer cepble NecHble MOYBBI OT BCEX
ApYrHX MOYB, CTONGYAThle arperaThl TUIHYHBI NS COJIOHLIOB, MIAaCTHHYATasA CTPYKTY-
pa — Ans MOA3OMUCTBIX MOYB M conofeil. Bce 3T0 no3BonseT roBopuTs O CTPYKTYpeE,
KaK BaXHOM JHArHOCTHYECKOM MpH3Hake noys. Pacnaiuika no4ys MpUBOAMT K pa3py-
IIEHHIO eCTECTBEHHOH CTPYKTYpbl W ()OPMHPOBaHHMIO OOLUEH AN MHOTMX MaXOTHBIX
CJI0eB KOMKOBATO-TJILIOUCTOM CTPYKTYPBI.
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EcrecTBeHHbIE arperaThbl, KX Ha3bIBalOT NEJAMH, MO3BOJIAIOT KOPHAM PacTeHHi Obi-
CTPO OCBaWBAaTh BEPXHHUii CJIOIf MOYBbI, CO3AAIOT MeXarperaTHoie MOpbl, N0 KOTOPHIM
pPa3BUBAIOTCA KOPHH W TepeABHraloTcs >kuBoTHbie. B 30-x rr. nocne pabor
A.T. Jospenko [1963], B.P. Bunbamca [1950] Obiio ycTaHOBNEHO, 4TO (U3HUECKHE
CBOHCTBA MOYB B 3HAYHUTELHON CTENEHN ONpeeNAIOTCs arperipoBaHHOCTBIO BepXHe-
ro cnos. A.M. AxpoMeiiko nokasai, 4TO BIMSHHE arperaToB JOCTaTOYHO MPOTHBOpE-
uyyBo. OfiHA U Ta Xe NMOoYBa B €CTECTBEHHOM COCTOSHHU MO CPaBHEHHIO C PacTEPTHIM
ob6pasuoM B onbiTe A.M. AxpoMeiiko crocobcTBOBaNa Nyuileit Bcxoxectu ceMsad. Ho
B YCJIOBUSX BEreTallHOHHOIO OMbITa NPH MOCTOAHHON ONTUMAILHOM BIAXHOCTH MOYBBI
ypoxaii Ha pacTepTbix obpa3uax Obln Bbille, YeM Ha ecTecTBeHHO#H mouBe. OTcrona
6bU1 caenaH BaKHbIN BbIBOJA, YTO arperdpoBaHHas MOYBa CMOCOOCTBYET Jy4dLueMy
MPOPACTaHUIO CEMSAH, HO 3aTeM MUTaHHE pPacTeHHIl HECKOJIbKO YXy/IaeTcs U3-3a cia-
60ro KoHTaKTa KOpHei C MOYBOH.

HTtak, B MpHUpoOJie NOYBa JIETKO Y3HAETCA MO CTPOEHUIO NMPOGUIA, LBETY rOPH30OH-
TOB, arperupoBaHHOCTH. Ha OCHOBaHHWH 3THX MPU3HAKOB MOXHO BBIJENUTH TaKUeE M0Y-
Bbl, KaK MOJ30JIUCTbIE, AEPHOBO-NOA30IUCThIE, CEPbIE JIECHBIE, YEPHO3EMBI U Jp.

[lo Mopdonoruu MOYB MOXKHO OLIEHUBATh UX CBOICTBA. Tak, MOLUHBII T'YMYCOBBIii
rOpU30HT OOBIYHO CBHMJETENILCTBYET O BBICOKOH NMPOAYKTUBHOCTH MOYB, 06 HX Mpu-
FOJHOCTH I 3€pHOBBIX KYNbTYp. TOpdAHUCTbIE rOPU3OHTHI, TaK XKe, Kak HOBOOOpa-
30BaHHs TUMA OPTIUTEHHOB M INieeBble FOPU3OHThI, TOBOPAT O BPEMEHHOM MJIH MOCTO-
SHHOM MepeyBlaXHEeHUH MoyB. [INOTHbIE NPOCNOHKH MOKa3bIBAlOT, YTO CYLIECTBYET
orpaHuyeHue Ui NMPOHUKHOBEHUs KOpHeit B nouBy. ConeBble FOPU3OHTHI CBOMCTBEH-
Hbl 3aCOJIEHHBIM MOYBaM, cToN64aThIil — conoHuaM. Obe rpynnel MOYB 06MaAAIOT HU3-
KO# MpOAYKTUBHOCTBIO.

Mopcdonorus noys oTpaxaer UX XHMH3M, B 3HAYUTENBLHOH CTENEHH OmMpejenseT
akonoruyeckue ¢yHKUUM No4B (NMPOHHMKHOBEHHE KOPHEH, MUTATENbHBINA PpEXUM,
cHab)xeHre BOJOIA, xu3Hb NefodayHsl). L[BeT MOYBBI TakkKe COAEPKHUT BAXKHYIO re-
HeTHyeckylo HHopmManuio. Tak uepHbI LIBET CBUAETENLCTBYET O MpeobnajaHun B
nouBe WIU ryMyca, Wiu coeauHeHUii MapraHua. benblii — cBsizaH 06bIYHO C OTMBITO-
CTbIO KBapLIEBBIX 3€PEH OT XENIE3UCTBIX MIEHOK. Byphlii — 06ycnoBNEeH NpUCYTCTBU-
€M MHHEpAJIOB jkene3a M opraHnyeckoro BeulecTBa. KpacHsblii LBET CBA3aH C reMaTH-
TOM, (GeppUrHAPUTOM U CBHIETENLCTBYET O BO3MOXKHOMN rHAPOTEPMaNIbHOI 06paboT-
ke Matepuana. 'ony6Oble U 3esieHOBaThle TOHA 00YCIOBNEHbI NEPEyBNAKHEHHEM T10Y-
Bbl, ee orieeHueM. CTPyKTypHOe COCTOsSHHE TMO4B, XapaKTep arperatoB ¢ 60MbLIOMH
BEPOATHOCTBIO CBUAETENLCTBYIOT O XapakTepe UCMONb30BAHUA MOYB, B TOM YHCIE, B
6nuxaiiiem npounoM. Yacto HMEHHO CTPYKTYpPHbIE OTAENBHOCTH MO3BOJIAIOT OTAE-
nUTh ONM3KHE NOYBBI APYr OT ApYyra (4epHO3eM BBILIEIOYEHHbIH OT TEMHO-CEepbIX
NecHbIX nouB) U T.4. Knaccudukauus Bcex noYs HAYMHAETCA C BbIAENECHUSA FeHETH-
YeCKHX AHArHOCTHYECKHX MOPH3OHTOB, XapaKTEPHUCTHKH MOYBEHHOro Npoduias U Ha
OCHOBaHHH 3THX JAHHBIX OTHECEHHUS MOUB K ONpee/eHHOMY NIOYBEHHOMY THUILY.

DKOJNIOrHYeckoe COOTBETCTBHE MOYB W MPOU3PACTAIOLIMX Ha HUX PacCTeHHIi MOXXHO
OLIEHHTb MO TakUM MOp¢OreHeTH4YECKMM CBOICTBAM, KaK 3aleraHue MpOXUIIKOB U
Jpy3 TMnca, BepXHeil rpaHHle CONeBOro ropu3oHTa W Mp., YTO HUIIIOCTPUPYETCS B
Tabn. 3.6.

HeGonbiine pasnuuusa B rnybuHax 3ajneraHus MOYBEHHBIX TNOPHU3OHTOB (OKOJO
10 cM) MOXXET NPHUBECTH K YCHIXaHUIO TaKHX MIOJOBBIX JAEPEBbEB, KaK MEPCHK.
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Tabnuya 3.6. CBOCTBa MyYHHUCTO-KApOOHATHBIX YepHO3eMOB MoA 3a0poBbiMHU (1)
H yCOXWHMH (2) AepeBbSMH Ha Y4acTKax CO 3J0pOBbIMH JA€PEBbAMH NEPCHKa (M0 AaH-
HeiM JI.P. AcMaeBa)

CBoICTBO MOYBBI 1 2
BCTPEYaEMOCTb, %, MPOKHUIIOK rHmca 60 75
BEPXHSAA FPaHHLIAa MPOKHIIOK THIICA, CM 47 38
BCTPE4aeMOCTb ApY3 runca, % 14 50
BEPXHAS IpaHHLa Apy3 FHICa, CM 135 130
BEpPXHSAS rpaHHLa 2-ro CONEBOro ropu30HTa, CM 100 93
JlutepaTtypa

Bunvamc B. P. Ilousosenenne. M.: Cenbxo3rus, 1950.

Boponun A.Jl. Merononoruyeckue NMPHHLMIMBI H METOAWYECKOE 3HAYEHHE KOHLEMUMH HEPapXHH
CTPYKTYPHBIX ypoBHeii opranu3aiuut noussl // BectH. MI'Y. Cep. nousosenenue. 1979. Ne 1. C. 3-10.

T'epacumoea M.H., I'y6un C.B., lllo6a C.A. MuxpoMopdonorus nous npupoaHsix 3ou CCCP.
MMymuHo. 1992.

Hospenxo A.I'. N36pannbie counHenns. M.: Konoc, 1963.

JImumpuee E.A. TeopernueckHe U Meromojorudeckve npobnaemsl mousoBeneHus. M.: TEOC,
2001.

HAmumpuee E.A., Kapnauesckuii J1.0., Coxonoea T.A. u dp. OpraHu3auus AepHOBO-TIOA30IHCTOM
nousbl ¥ cTpykTypa necHoro BI'Ll. B kH.: CTpykTypHO-()yHKLIHOHAIbHAs OpraHu3auus GHoreoueHo-
308. M.: Hayka, 1980.

Hobposonvckuii B.B. MukpoMmopdonorus HoBooOpa3oBaHHUii THAPOKCHIOB Kkelne3a U rH66cura B
TPOMHYECKHUX MPOAYKTAX BbIBETPHBaHHS. B kH.: Mukpomopdonoruyeckas AHarHoCTHKa MOYB H NoY-
BooOpasoBarenbHBIX npoueccos. M.: Hayka, 1983.

Hobpoeonvckuii I'.B., Llloba C.A. PactpoBas 3nekTpoHHas MHkpockonus. M.: H3n-Bo
MI'Y, 1978.

3axapoe C.A. Kypc nousoBeaenus. M.-J1.: T'ocusnar, 1927.

Kopnéniom 3.A. OcHoBHble YPOBHH MOp}OIOrH4ecKkoi opraHu3aluu no4seHHoi maccel / Tloy-
poBezeHue. 1975, Ne9. C. 36-48.

Kopubniom 3.A., Muxaiinoe H.C., Hozuna H.A., Tapeynean B.O. ba3oBble 1wkaibl CBOACTB MOp-
¢ onoruueckux 3neMeHToB noyus. M. 1982.

[Mousosenenue. Ilox pea. U.C. Kaypuuesa. M.: Konoc, 1982.

Pamenckuii JI.I. BBeneHue B KOMIIEKCHOE MOYBEHHO-re060TaHHYECKOE HCCIEN0BAHHE 3EMEID.
M.: Cenbxo3srus, 1938.

Po3anoe b. I'. T'enernueckas mopgonorus nous. M.: Uza-so MI'Y, 1975.

Po3sanoe b.I. Mopgonorus nous. M.: HU3n-so MI'Y, 1983.

Pomawxeeuy A.H., I'epacumoea M.H. MukpomMopdoslorus ¥ AMarHOCTHKa Mo4YBooOGpa3soOBaHHUA.
M.: Hayka, 1982.

Cxeopyoea E.b. CTpoeHHe NOPOBOro MpOCTPAHCTBA ECTECTBEHHBIX H AHTPONOr€HHOW3MEHEHHBIX
no4s. Asroped. AKCC..... AOKT. C.-X. Hayk. M. 1999.

Creopyosa E.B., Moposos JI.P. MukpoMopdpoMerpHueckas KiacCHPUKALUA M QHAarHOCTHKa
CTpOEHHs NOpPOBOro npocrpaHcTsa noys // ITousosenenue. 1993. Ne 6. C. 49-56.

Tapeyavan B.O. Cokonosa T.A., bupuna A.I. u Op. OpraHn3auus, COCTaB U reHE3UC NEPHOBO-
NaJeBo-MoA30JUCTOMN NOYBLI Ha MOKPOBHBIX CYIIMHKaX. AHaJIHTHYECKOE HeeenoBatue. M. 1974,

Tapzynosn B.O., Lllo6a C.A. Mukpomopdoorus no4s — 06beM MOHATHA U MECTO B NOYBOBENE-
Huu // Bronn. nous. uH-Ta uMm. B.B. Jlokyuaesa. Boin. 28. 1981. C. 3-5.

Uluwoe JIJI., Tonxonozos B /1., Jlebedesa M.H. Knaccuduxkauus nous. M.: Han-o PACXH, 1997.

45



I'naBa 4
dHu3HYecKHE CBOHCTBA NOYB

ITouBa cocToHuT U3 4-X KOMIOHEHTOB: TBepAOH (a3bl (KOMMJeKca MUHEPAJIOB), Op-
raHW4eCcKOro BeLUeCTBa, BOAbI M Bo3AyXa. MoXHO kak 06f3aTebHblii BKIHOYUTL S-i
KOMIOHEHT MOYBBLI — MOYBEHHYI0 OHOTY, XXHBble OpraHH3Mbl, OOHTAOLME B MOYBE.
B3aumopneiicTBHe Bcex MOYBEHHBIX KOMIOHEHTOB NMPUBOAUT K (OPMUPOBAHHIO MOY-
BEHHOro npoduis, onpeaenseT MIoJopoaue NOYBLI, pa3Hbie ee CBOMCTBA, B TOM YHCIIE
akonoruyeckue GpyHkUUH. Hapsaay ¢ 3THMH KOMIIOHEHTAMH XH3Hb M 3BOJIIOLMA MOYB
onpenensieTcs Takxke AeicTBMeM ¢(akTopoB mouBoobpazoBaHUs (MOuYBoOOGpasyloleit
nopojsl, Kiumara, pesibeda, KH1BbIX OPraHU3MOB, BpeMeHH). OueBHIHO, YTOOBI MOHATD
nefictBie 3THX (GaKTOPOB cledyeT CHayajla OLEHUTb CBOMCTBA MOYB, UX pa3NHuMs B
3aBHCHMMOCTH OT YCJIOBHUi 3aneraHus. OQHUM U3 IVIaBHbIX KOMIIJIEKCOB CBOMCTB MOYBbI
MOXHO CHYHMTaTb ee (pu3nyeckue cBoiicTBa. K HUM OTHOCAT MJIOTHOCTb MOYBbI BO BIAX-
HOM M B CYXOM COCTOSIHMH, TUIOTHOCTb TBEPAO# ¢a3bl, MOPHUCTOCTb (CHHOHUM — NOPO3-
HOCTb) MOYBbI B HEHApYLLIEHHOM COCTOSAHUHU. Peosiornyeckue cBoicTBa (NI1acCTHYHOCTS,
COMpPOTUBJEHHE CABHUTY, PaCKIIMHUBAHHIO M CAABIHBaHHIO, UJIH TBEPAOCTb) TaKXKe OT-
HOCAT K (U3NYECKUM MapameTpaM MouBbl. OCOOEHHOCTH NOBeAEHUA BOIbI B MO4BE H
ee ¢usnueckoe B3auMojeicTBhe ¢ Hell (copOuus, ABHXKEHHE, XapaKTep 3anoJIHEeHHs
nop) BBIAEJAIOT 4acTO Kak BOAHbIE CBOICTBA MOYBbl. B OCHOBE BCex 3THX CBOWCTB
NIOYBbI JIEHUT €€ rpaHyJIOMETPHYECKHi COCTaB.

I'panynomeTpuyeckmii COCTaB NOYBbBI

['panynomeTpuueckuii cocTaB Mmo4ysa B OCHOBHOM HaclieqyeT OT no4Boobpa3ytolueii
nopoasl. Ho cyliecTByioT aaHHble, 4TO HEKOTOpble MOYBEHHbIE MPOLECChI MOIYT MpH-
BECTH K HW3MEHEHHIO I'PaHyJIOMETPHYECKOrO COCTaBa MOYBEHHbIX ropu3oHTOB. K HUM
OTHOCAT MPOLECCHI JIECCHBAXA, OMOJ30JIMBaHUsA, OrjieeHus, metamopdo3a. Huke mbl
BEpHEMCA K 3THM [poLeccaM, ceifuac e rIaBHOe BHUMaHue yIeIuM BIIMSAHHUIO IpaHy-
JIOMETPHYECKOr0 COCTaBa Ha OCTalbHble GU3MUECKUe CBOICTBA NoyBbl. B nouse Bbize-
JISIOT arperarbl (MHKpOAarperarbl) U 3JieMeHTapHble MOYBEHHbIE YacTULbl. [lepBbie npen-
CTaBJIAIOT OO0 KOMOMHALMIO 3JIEeMEHTapHBIX MOYBEHHBIX YacTHL, o6pasyrolytocs B
pesyJibTaTe WX B3aUMOJEHCTBHA, CKpEIUIEHHs KaKMM-THO0 LEeMEHTOM, KiieeM. DJieMeH-
TapHble MOYBEHHbIE YaCTHLbI PEJCTaBNEHb! OTAENbHBIMH 3¢pHAaMH MUHEDAJIOB, 00JI0M-
KOB MOpOJ, KOJUIOWJAMH, B TOM YHCJle OpraHuueckuMH. M3 rpaHy/oMeTpHYecKoro co-
cTaBa 0OBIYHO UCKJIIOYAIOT KapOOHATHI, THIIC, ApyrHe HOBOOOpa30BaHHUs U aHATU3NPYIOT
COOCTBEHHO MeJIKO3eM, W3MeNlbYeHHbIH N0 BelM4YHHbI 3epeH MeHblue 1 (2) mM. Ecnu
noysa kapOoHaTHas, TO ee 00pabaThIBAIOT KMCJIOTOMH AN pacTBOpeHHs kapboHaToB. [l
JE3MHTErpauud MHKpOAarperaTtoB HaBecKy MOYBbI 00pabaThbiBalOT WIIM YJLTPa3ByKOM,
unu nupodocdarom Na, unu wenoysto (NaOH). B cBoe Bpems 6bUT peUIoxkeH Tak Ha-
3bIBaEeMblIii MeXIyHapoAHbIH MeTox 06paboTKH MOUYB MEPEKUCHIO0 BOAOPOAA AN CHKUra-
HUS OpraHM4ecKoro BellecTBa. Takoe BHMMaHHe K METOAHMKaM JlabopaTopHOro ornpene-
JIeHHs TPaHYJIOMETPUYECKOrO COCTABa MOYB CBA3aHO C TEM, YTO U3MEHEHHs B 3THX METO-
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JMKax MOTYT NMPHUBECTH K CUCTEMaTHYECKUM U3MEHEHHEM B pe3yNibTaTax rpaHyJoOMeTpH-
YecKOro aHanu3a, Mo3TOMY CpaBHUBaTh IPaHYJIOMETPHYECKHE HaHHbIE, TMOJTyYEHHbIE
pa3HbIMH LLIKOJNAMH, ClieyeT OYeHb OCTOPOXHO. B kiaccudmkanuax pasHbix cTpaH Bbl-
Jensemble GpakLHH YacTo pa3lNYatoTCs MO pa3Mepy CllaraloLIMX UX YacTul (Tabm. 4.1).
®pakunu COCTOAT U3 MUHEPAIbHBIX 3€PEH, H CaM rpaHyJIOMETpHYECKHiT COCTaB BO
MHOTOM ONpeeNseTcs MUHepaIbHbIM COCTaBOM MOPOAbI, TaK KaK pa3Hble MUHEpasIbl
He OJMHAKOBO MOJJAIOTCA BbIBETpUBaHHIO. Tak, kBapL Haubonee yCTONUUBBIH MHHE-
paji, No3ToMy OOGBIYHO OH HaKarUIWBaeTcsd B KPYMHBIX (pakuuaX, MONeBble LUMAThI
npeoGianaloT B cpeHeM necke. Kak MIOCTpauUio MOXKHO NPUBECTH pacnpeliesieHune
MHHEpaJIoB No ¢pakLUAM rPaHyIOMETPUUYECKOrO cocTaBa B Jieccax (Tabin. 4.2)

MuHepanbHbIi COCTaB MOYB, 0COOEHHO UX MTUHUCTOH (PpakLKH, MOXKET MEHATHCS B
3aBMCHMOCTH OT THMa NoyB (Ha 30HaJIbLHOM ypoBHe). JIns psana 3oHanbHbIX MouB EBpo-
nefickoif yacT Poccuu 3Ta 3aKOHOMEPHOCTD BBIFAAUT OUeHb Apko (Tabin. 4.3)

Oco6eHHO YeTKO 30HaJIbHbI BOAOPAaCTBOPHMbIE MUHEpaibl: KapOOHAThI, FUIIC, CONH
Hatpus 4 T.N. OHK OTCYTCTBYIOT B F'YMHIHBIX U MPUCYTCTBYIOT, YacTO B GOJBIIUX KO-
JUYecTBax, B apuAHbIX nouBax. Ha ocHOBaHUM coliep)kaHHs pasHbIX rpaHyloOMeTpHye-
ckux ¢pakuuii paspaboraHa knaccugukalus NOYB MO rPaHyIOMETPUUECKOMY COCTaBY.
Haubonee mpocras knaccuukauus CTpOMUTCA MO coiepkaHuio dpakuun <0,01MM,
nonyuusLieit Ha3BaHUe GuU3UYECKOi IMHBI (Tabn. 4.4).

CyLiecTBYIOT Takye kjlacCH(UKauWM MOYB MO IPaHyJNOMETPUYECKOMY COCTaBy,
YUMTBIBAIOLLME coAep>kaHue Tpex ¢pakuuii: mecka (1(2)-0,05 mm), nbinu (0,05-0,001
MM) M FIMHBI (M0a), 4acTul, pasMepoM MmeHbiue 0,001 MM. B knaccudukaumu, npuHs-
To#t B PoccuM, MoCTpOeHHOH Ha OCHOBaHMM COAepxaHus (PU3NUECcKOl ITHHBI, Bblae-
ot e ¢pakudu. Ha mnocneaHee MecTo craBiAT mnpeobnagaroinyio ¢pakumio.
HauMeHblylo no copepxaHuio ¢pakudio B Ha3BaHMe He BkiIoyaloT. [lousa,
conepxawast 52% ¢usuveckoit rauHel, 30% wuna, 50% neuin U 20% mnecuaHo#
¢dpakuuyn Ha3bIBAETCA WIIOBATO-MblNIEBaTas Jierkas riavHa.

B 3apybexHoif nuTepaTypoii HCMONB3YIOT HECKOJBbKO APYryl KiaccHdHKaLHio
NOYB M0 rPaHyJIOMETPUUECKOMY COCTaBY, NOCTPOEHHYIO TaK)XXe Ha COAEepkKAHUHU MbLIH,
necka v wia, wid riavnbl (Ta6. 4.5). K riuHe B 3TOM ciydae OTHOCAT YacCTHLbI C Jua-
METPOM MeHbllie 2 MKM, K Mbl1eBaTO# ¢pakuuy 4acTHLbl pa3mepoM 2—SOMKM u Kk nec-
yaHo! ¢pakuuu 4vacTuubl Avamerpom 6osee SO0 MKM. BhigensioT Taioke TOHKYHO
(0o4eHb TOHKYIO) M MeNKYIO (TOHKYIO) mecuanble ¢pakuuu (50-100 MxMm u 100-250
MkM) Kak BHOHO M3 cpaBHeHMs JBYX kjaccudukauuid, OHM He Bceraa COBMNAAaoT,
amepHkaHckas knaccudukauus 6onee noapobHas, U B Heit ecTb JBe rpafalMy MOYB,
OTMeyeHHble 3Be3104koil B TabauLe 4.5, KOTOpbie BbIAENAIOTCS OTAENBHO 10 COAEp-
XaHHUIO TOHKMX (pakUHii necka.

OpnHako cneayet oOpaTUTh BHUMaHHe Ha TOT (aKT, YTO CaMO OnpeleieHHe rpaHy-
JIOMETPUYECKOTr0 COCTaBa JOCTAaTOYHO CJIOXKHas Omnepauds, U MOJNyYyeHHbIEe JaHHbIE
OYeHb LIHPOKO BapbHpYIOT (Tabn. 4.6). [Ip1 3TOM AJs pasHbIX NOYB U FTOPU3OHTOB CTeE-
neHb BapbupoBaHusA (kK03¢dUUMEHT BapualMH) 3aMeTHO pasznuuaerca. MIMeHHO no-
atomy H.A. KauuHckuii B nocneqHux cBoux paborax npeanarajl OnpeAensiTb rpaHy-
JIOMETPHYECKHIT COCTaB NOYB C TOYHOCTBIO 0 LeNbIX %.

Kak BuaHo, BapsupoBaHue B colepxaHud ppakuuii JOCTUraeT oueHb 60NbILKX Be-
auyuH. [103TOMY OLIEHHTh U3MEHEHHs B IPaHyIOMETPHYECKOM COCTaBE MOYBBI B pe-
3y/bTaTe NMPOLECCOB NMOYBOOOpa3oBaHMs oueHb TpyAHO. HyxHbl 60ee ToYHbIE METO-
Jbl OLEHKH FpaHyJIOMETPHUECKOro cocraBa no4sbl. Heo6xoauMo yuuThIBaTh APyrue
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Tabnuya 4.2. PacnpeneneHue npeobaaaolinx MUHEPAIOB B MPaHyIOMETPHYECKHX
¢dpakuusx necca (no B.I1. AHaHbeBY)

Pa3mep ¢dpakumu, MM MuHepansl
>0,25 KBapL
0,25-0,005 KBapll, NOJIEBbIE LINAThI, KAJILKUT, TAKEIbIC MUHEPAIBI.
0,005-0,001 noJjieBbi€ WNAThl, KBapL, KadbLUUT, KAOJHHHUT, THAPOCIIOAA
0,001-0,0001 THAPOCIIIOAA, KAONKHHHUT, KalbLIMT, MOHTMOPHIIJIOHHUT, BTOPHYHbIH KBapL
<0,0001 ::;)Tl:aopunnoum, FHAPOCTIONA, OPraHWYECKOE BELIECTBO, BTOPUYHBIH

Tabnuya 4.3. MuHepanbHblit COCTaB U OCHOBHBIE KOMITIOHEHTbI MOYBEHHBIX YaCTHL{
<1 MkM, % ot mMaccht ¢ppakumnu (mo A.Jl. BopoHuHy)

Kap6oHnarel | ['pynna
Topu- Iy 1y nerkopac- | MOHTMO- | T'mmpocn Kaonu- Ksapu u
IMoysa MYC, HUT +
30HT I TBOPUMBIE | PUIUIOHH- |  OABI ap.
% XJIOpHT
CONH Ta
1 2 3 4 5 6 7

JIEPHOBO- Al 10 HeT 23 26 36 5
CH/IbHOMOA30JIH- Al A2 6 «“ 19 33 32 10
cras “
(MockoBckas 061.) A2 4 15 38 2 14

Bl 1 “ 35 31 28 5
YEPHO3€EM MOILHbIH Al 15 2 27 36 15 5
TUMHYHBIH LIEIMHA Bl 11 2 26 35 21 5
(LI'13 Kypekas B2 4 12 19 33 27 5
o6n.)

Cl 2 12 24 35 25 2
4epHO3eM Al 14 5 48 25 5 3
0OBIKHOBEHHBIHA Bl 6 4 63 20 5 2
(Kamennas crens, | g, 2 18 50 2 5 3
Boponexckas 06:.)

B3 1 18 53 21 5 2
KaliTaHOBas 1o4Ba Al 5 4 34 53 1 .3
(Boarorpanckas Bl 3 5 44 44 2 2
o61.) B2 2 16 34 4 3 2

Cl 1 24 35 35 3 2

C3 1 15 37 43 3 1
COJIOHELl Al 6 5 32 44 1 6
cpeaHecton6uarsiit Bl 3 7 48 36 1 5
(Bosrorpancias B2 2 15 42 38 1 3
06n.)

Cl 1 20 34 42 2 1

C3 1 16 36 44 2 1
TEMHbIii cepo3eM Al 5 20 25 47 1 2
(Yarkansckas Al BI1 2 24 15 56 1 2
rMOoC) Bl 2 2% 15 56 I 2

BC 1 21 22 38 17 1

C 1 16 15 45 22 1




Tabnuya 4.4. Knaccudukalus nous no rpaHyJioMETPUIECKOMY COCTaBY

ConepixaHue OCHOBHBIX ¢pakuHif, % OT MacChl MOYBbI

¢dusuueckuit necok, >0,01mMm

HasBanue nous
¢dusnyeckas rauua, <0,01 MM

MECOK PBIXJIBIA 0-5

NECOK CBA3HBIN 5-10
cynech 1020
CYIJIMHOK JIETKHi 20-30
CYF/IHHOK CpeHH# 3040
CYTTMHOK TSXKeNbli 40-50
IJIMHA Jierkas 50-65
rJIHHA CpeaHAS 65-80
rIMHA TAXenas >80

95-100
90-95
80-90
70-80
60-70
50-60
35-50
20-35
<20

Tabnuya 4.5. AMepukaHckas kjacCHMKalLUs MOYB MO TPaHyNIOMETPHUECKOMY

cocTaBy

HasBauue 1o rpaHy/IOMETPHYECKOMY COCTaBY,

['panynomerpuueckue dppakuuu, %

aMepHKaHCKas M POCCHICKas HOMEHKATypa Clay(un) |Silt (nbinb) 2— | Sand (necok)
<2MKkM 50 MkM >50 MkM

Sands (necku) <10 0-10 85-100
Loamy sands (ornuHeHHbI# necok), cynech cpel- 10-15 0-15 70-85
HSifl, IETKUil CYrJIMHOK
Sandy loam (onecuaHeHHbI CYTTHHOK), Cynech Ts- 15-20 0-15 70-85
Kenasd, Nerkui CyriiMHOK
Fine sandy loam (TOHKO-nec4aHbiii CYrJIMHOK), Jer-
KH# CyrnuHok*
Very fine sandy loam (oueHb TOHKO-nec4aHsblii Cyr-
JIMHOK), IErKUI CYrIHHOK™*
Loam (cyrnuHok), Nerkuit, Taxenbii CyriMHOK 5-27 28-50 45-80
Silt loam (nbineBaThblii CyriMHOK), TAKENbIA CyriH- 0-30 73-88 2045
HOK, IVTHHa
Silt (nsinb), NbineBaTas riaMHa 0-12 88-100 0-20
Sandy clay loam (onecuaHeHHbIH ¥ OrIHHEHHBIH 20-36 0-28 45-80
CYIJIHHOK), JIETKHiA, TAXKENbIH CYrTHHKH
Silty clay loam (nbineBatbiii OrMHEHHBIH CYriH- 28-40 60-73 0-20
HOK), NblJieBaTas riuHa
Clay loam (MHCTBIHi CYrTHHOK), [NIHHA 2740 60-70 2045
Sandy clay (onecyaHeHHas rIMHa), TAKENbIH Cyriu- 36-55 0-20 45-65
HOK, IMIHHa
Silty clay(rnunxa), rnusa 40-60 40-60 0-20
Clay 40-100 0-60 045
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Tabnuya 4.6. Copepxanue (%) rpaHynoMerpuyeckux ¢pakuuii, (MM) U koaddu-
LHeHTHI Bapuauuu (V) B HEKOTOPbIX MOYBax

Mousa, 1-0,05 0,05-0,005 0,05-0,01 <0,005 <0,01 V una
TOPH3OHT | % \4 % \ % \ % \% % \

Al 15 21 63 8 51 1 2 16 34 4 18

1 A2 8 7 74 5 60 7 19 9 33 2 9
A2B 9 23 60 14 49 14 34 15 45 5 11

A 11 20 58 8 44 10 30 10 45 6 6

2 Al 11 37 55 5 39 5 33 8 49 3 6
B 10 8 53 2 38 3 36 3 50 2 4

BC 10 5 52 2 36 4 36 3 52 2 4

Al 6 18 57 12 45 12 37 7 49 2 -

3 B 6 84 60 9 47 11 37 9 48 7 -
BC 5 38 57 3 48 2 38 8 47 3 -

A 16 14 71 8 54 5 13 19 30 10 13

4 B 12 7 51 12 36 9 37 13 54 5 11
C 11 16 45 9 3 7 44 7 58 3 5
A 12 14 39 9 27 7 39 9 9 13 16

51 AB 17 18 39 10 25 16 33 16 11 8 9
AB 17 13 38 7 71 6 32 10 12 11 14

A 17 19 66 5 51 6 17 22 32 11 21

6 Bl 15 14 54 12 4] 14 31 23 45 15 23
BC 13 15 61 21 47 23 27 46 41 27 64

Al 19 9 6 6 50 9 15 20 30 14 18

71 AB 15 16 58 12 42 13 27 27 43 11 30
BC 15 18 58 12 43 25 27 22 42 15 21

Al 19 8 67 3 52 7 15 15 29 12 11

8| AB 17 9 60 10 46 12 2 25 38 18 26
BC 16 14 56 7 42 11 29 19 42 14 16

IIpumeuanue. 1 — nepHOBO-NOA30NKCTAA; 2 — YEPHO3EM THMHYHBIA; 3 — TEeMHO-KaluTaHOBast; 4 —
cepo3seM; 5 — coloHew; 6 — CBET0-KaluTaHOBasA; 7 — TEMHOLBETHAs 3aMalnHbl (1yroBo-KalITaHOBas);
8 — Gypas necHas.

CBOHCTBa, KOTOpbie QYHKLMOHAILHO CBA3aHbI C FpaHyIoOMeTpH4YeckuM coctaBoM. Ho
9Ta npaAMas GpyHKLUHOHAIbHAA 3aBUCHMOCTb HApYLUAETCs TEM, YTO pasHble MOUBBI pas3-
JIHYAIOTCA 10 MHHEPANIBHOMY COCTaBy, a IUIA pasHbIX MHHepaloB (pyHKLHOHaNbHasA
CBA3b MEXY pa3MepOM HMX 3epeH M CBOHCTBAMH pa3Has.

DyHKUHOHANbHAA 3aBHCHMOCTb TAKXKE U3MEHAETCA B 3aBUCUMOCTH OT COAEP>KaHHUA
B nouse rymyca. HekoTophie cBOMCTBa Moy, HapAAy C rpaHylIOMETPHYECKHM COCTa-
BOM, OnpeaensioTcs ryMycoM. [1o3toMy BbIGOp CBOHCTB MOYB, KOTOpPblE MOTYT KOp-
PeKTHpOBaTh AaHble O rPaHyJIOMETPHYECKOM COCTaBe, OYeHb aKTyalbHas 3aaya.

'paHynomeTpH4ecKkuii cOCTaB onpejenseT MHOTHe ApYrHe CBOHCTBA MOUBBI, Kak
¢u3HuecKHe, TaK U XHMHYECKHe. YNaKOBKa YaCTHL| CO3JAeT MOPUCTOCTb MOYB, YAEIb-
Has MOBEPXHOCTh 3aBHUCHT OT KOJIMYECTBA HIIHCTBIX YACTHII, 4 CaMa yZie/bHas MoBepX-
HOCTb MOYB ONpe/eNAeT B3auMoAeHCTBHE KOpHEH pacTeHHi U MOouBbI, H3BIEYEHHE NH-
TaTeNbHBIX BEILECTB M3 MOUBbI, COAEPXKaHHE NOCTYNHOH pacTeHusaM Boabl U np. Umen-
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HO yZeJIbHasi MOBEPXHOCTb MOYB MPHUBJICKAET ceilyac BHUMaHHE UccliefoBaTeneit kak

nokasarejib UX rpaHyJIOMETPUYECKOro COCTaBa.

Bbolwe pazbupanack 3aBUCHMOCTb CBOWHCTB MOPOAbI OT €€ IPaHyJIOMETPUYECKOro
cocraBa. Takas »e 3aBUCUMOCTb OTMEYAETCA M AN BceX Nous (Tabn. 4.7; puc. 4.1).

T110THOCTL NOYBBI TAKXKE 3aBUCHT OT FPaHyJIOMETPHYECKOro cocTasa (puc. 4.2).

Tabnuya 4.7. 3MeHenne Gu3nyeckuX CBOHCTB MOYB B 3aBUCHMOCTH OT IpaHy’io-
METPHYECKOro COCTaBa

[panyno- | Conepixa-
l'loqaa, PEruoH l;zzv;- METpHYEC- HHUC YacCTull rlnng- Hopuco; T\;l/r, Bo/3’ l.(lyB’
Kkuit cocTan <0,0l MM, o, HOCTb TOCTb, 70 (] (] (]
A T.C. 53 1,07 60 86 | 11,0 | 28
TEMHO-
KalTaHoBas A c.c. 37 1,20 52 5,5 7, 22
(lgonrorpancm A 1.C. 28 1,30 50 38 1 52 | 20
o6n.) A cn 16 1,42 48 26 | 41 | 13
A c.c 39 1,20 54 72 1100 ]| -
B c.c 39 1,34 53 77 | 177 -
YEepHO3eM
BBILICIOYEHHBIH A T.C 53 1,21 56 7,7 17,1~
(Monzosa) B T.C. 54 1,30 50 82 | 124 | -
A nr. 64 1,19 5 94 | 144 | -
B PR 64 1,28 52 104 | 140 | -
YEPHO3€EM CJIH- A T.T 72 1,13 56 - - -
To#t B T 75 1,26 52 - - -
A cn 18 1,21 56 3,8 159 | 20
B cn 19 1,46 44 23 | 3,0 | 12
A nc 23 1,00 60 64 | 70 | 32
4EepHO3eM B I.C. 25 1,30 50 45 47 15
BBILENOYEHHBIH | 5 c.c 41 0,91 65 68 | 83 | 35
(3ananuas Cu-
6Hps) B c.c. 34 1,19 55 45 | 68 | 22
A T.C. 48 0,79 69 12,7 | 183 | 55
B T.C. 60 0,95 65 133 | 192 | 39
A L. 64 0,70 72 149 | 21,4 | 57
B AT 74 1,17 56 12,4 | 18,1 | 29
AC n 4 1,50 40 03 | 05 5
ZAepHOBas
B n 4 - - 1,5 | 20 | -

TIpumeuanue. N — NECOK, €M — CyNeCh, J1.C. — JErKWi CYrMHOK, C.C. — CPEAHHI CYrIHHOK, T.C. —

TSOKENbIA CYIJIHHOK, JI.T. — JIErkas riiMHa, T.r. — TaXxenas ridia; npo4epk — HET JaHHbIX.

HMrak, MOXHO 3aKJIIOYHTb, YTO IPaHyJIOMETPHYECKHH COCTaB MOYB — OAHO U3 OC-
HOBHBIX CBOHCTB, ONpeAENAOIHMX MHOIHe Jpyrue cBoiictBa. OH OTBETCTBEHEH 3a Ta-
KHe 3KoNoruyeckue (QyHKUMHM TOYBBI, KaK pacnpocTpaHeHHWe pacTeHHil (OcBOeHHe
MOYBbI KOPHAMHU), CHaGXkEHHE pacTeHHit BOJOH M MUTaTeNnbHBIMU JNeMeHTamu. Hanpu-
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I'panynoMeTpuueckuit cocraB

Puc. 4.1. 3aBHCUMOCTb Pa3HBIX CBOMCTB MOYBBI OT colepxkaHus ia (%): a — MIOTHOCTD;

6 — BaroeMkocTb, %; B — K03 QHLUMEHT QUILTPALMH, MM/MHH; I — NMOPO3HOCTh, % OT

obbema. 1- Topd BepxoBoif, 2 — Topd HU3HHHDIH, 3 — mecok MeJku#t, 4 — cynech, 5 —cCyr-
JIHHOK, 6 — INIMHa, 7 — ByJIkaHH4ecKas Mo4ysa

Mep, npu comepxaHuu ppakuuii pazmepom <0,2 MM MeHee 10% oT Macchl, MOYBHI He-
npuroaHsl A obnecenus. Ilpu comepxkannu 3THX ¢pakuuit 10-20% ¢opmupyoTcs
COCHSAKH NHaiinukoBbie [V-V Gonutera (puc. 4.3). [Tpun 20-30% conepskanus ppak-
umit <0,2 MM TEppUTOpHIO 3aHMMalOT Gopbl 3eneHoMolHUKkH III-IV GonuTeTa; npu
30-40% — 6opsI TpaBaHbie ¢ 6ykoM B nosecke II-1II Gonurera. [Npu conepxanuu dpak-
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Puc. 4.2. 3aBUCUMOCTb TUIOTHOCTH MOYBbLI OT €€ FPaHyJIOMETPHUYECKOrO cocTaBa: 1 — ne-
COK; 2 — cynechb; 3 — CyrJIMHOK; 4 — IIMHa; 5 — Tedpa (ByJIKaHHYECKUE OTIIOKEHHUA)

4,5

4 S~

3,5

2,5 \

1,5

Bouurer

0,5

0 10 20 30 40 50 60 70

Conepxanue Pppaxuun, 0,2 MM, %

Puc. 4.3. 3aBucuMoCTb 60HHUTETA COCHBI OT FPaHyJIOMETPHUECKOrO COCTaBa NMo4B

uuu < 0,2 MM Gonee 40% OT Macchl MOYBLI HOPMHUPYIOTCS CIIOXHBIE 60pbi ¢ 1y60M U
6ykoM Bo BTopoM sipyce I-1I 6onurtera [I"aens, CMupHOBa, 1999].

I'paHynoMeTpuueckuii COCTaB OMpeAeNsAeT Takoe BaXHOE CBOWCTBO MOUBbI, Kak
cneuuduueckas NOBEpXHOCTh, MNIOTHOCTb CIOKEHHS.

Cneunduyeckasi IOBepxXHOCThb NOYBbBI

['paHynoMeTpHUECKHi COCTaB MOYB, KaK y>K€ rOBOPWJIOCH BbILIE, ONpElENseT pas-
JHYKA B CrieuMUYECcKoii MOBEPXHOCTH NOYB, MOBEPXHOCTH MOYBEHHBbIX YacTul. Oco-
GEHHO YETKO 3TO MOXHO MPOCJIEAUTh 11 MOYB OJHOrO THMA, HO Pa3HOro rpaHyJoMeT-
puueckoro cocrasa (Tabu. 4.8).

Jns pasHbIX THMOB MOYB 3aBMCHMOCTb OT IPaHYJIOMETPHYECKOro COCTaBa Mepe-
KpbIBaeT BIMSHUE ryMyca Ha YAeNbHYIO OBEpXHOCTh (Tabn. 4.9).
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Tabnuya 4.8. YnenbHas MOBEPXHOCTE APHOBO-MOA30NUCTLIX MO4B B 32BUCHMOCTH
OT IpaHyJIOMETPHUECKOr0 COCTaBa, M */r (no A.B. lleBuenko)

['paHynoMeTpuyeckHii cocTas Onoa30MeHHbIE FOPU3OHTBI HeonoasoneHHbie rOPHU30HTBI
necyaHsli <19 <23
cynecyaHbli 19-36 2340
NIErKOCYTIMHUCTBIM 36-54 40-68

CPERHECY M IMHUCTBIA 54-71 69-91
THAKENOCYTTHHHCTDIH 71-89 91-114
TJIMHHCTBIN >89 >114

Tabnuya 4.9. Conepxanude una (yactii < 1MKM) U yaenbHas MOBEPXHOCTD (S) He-
kotopbix MouB (o O.A. Tpy6eukomy)

ITousa [CopusoHT <1 MKM, % OT NOYBBI S, MY T

An 13 72

JIEPHOBO-MOA30/HCTas rieeBas A2 6 47
B 24 120

C 16 95

A 26 117

4epHO3€eM THIHYHBIH AB 31 140
Bl 29 132

B2 29 131

A 45 162

Al 46 169

YEPHO3€EM CIIMTOM AB 44 167
B 43 160

BC 39 151

A 25 140

Bl 34 172

4ePHO3EMHO-JTyroBO# COJIOHELl B2 42 192
B2 40 179

C 32 156

A 33 112

KOpHYHEBas THIMHYHAs BI 47 128
B2 40 121

C 31 110

A 23 103

B1 34 120

KpacHO3eM B2 40 134
C 36 122

[Mockonbky pasHbie MO4BbI B WIMCTON (pakuuu, Haubonee koppenupyloleit ¢
YAEeNbHOM MOBEPXHOCTHIO, MOTYT COAEpXaTh pasHble MUHepanbl (KaOJTUHUT, MOHTMO-
PHIOHHT), TO MPH BBICOKOM COJAEPXKaHWH MJIa OTMEYAIOTCS BapHalMH 3aBHCHMOCTH
YAeNbHOI NOBEPXHOCTH OT cocTasa (pakuuu. B kpacHo3emax, rae ui oboralueH Kaonuu-
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HHUTOM M TMAPOKCHIAMM JKene3a, MeHbllee BO3pacTaHHe yIeNbHOlN MOBEPXHOCTH C Poc-
TOM COAEP)KAHHA HJla, BO3MOXKHO, OTIpE/eNAeTC HMEHHO €r0 MMHEPAIbHBIM COCTaBOM.
Hano ckazars, 4To BO BCex NpHBEAEHHBIX NPpUMEPax YeNbHas MOBEPXHOCTD ObL1a On-
peneneHa no copobuuu Boabl U ypasHeHuto BAT. OnHako yaenbHas noBepXHOCTb, Onpeae-
NieHHas ApYrMMH MeTojamH, OyZieT He COBMaaarTh C MOBEPXHOCTHIO, BbIABIEHHON C MOMO-
wpbio Boabl (Tabn. 4.10), 4TO CBA3aHO C pa3HOH MIOWAZBI0 COPOHMPOBAHHBIX MOJIEKYI H C
pasHoii JHeprueii uX B3aHMOEHCTBHA C aKTHBHBIMH LIEHTPaMH NOYBEHHOM MaTpHLIbL.

Tabnuya 4.10. Y nenbHas noBepXHOCTb MOYB (Mz/l‘) B 3aBUCHMOCTH OT METOAOB OIl-
peneneHus

Y nenbHas NoBEpXHOCTh
Topu- | T.
Mousa, pernon 3(());:': nyf:ua, no fecopOLHH BOABI o cop6umH
BHYTpEH- N
oOwas | BHEWHASA
HSS
An 0-5 142 43 99 17
An 5-10 139 43 96 20
6 i B1 3040 140 39 101 22
HEPHO3eM OGLIKHOBEHHBIA | ) 50-60 140 4 97 2
(Camapckas o6n.)
B3 80-100 140 43 97 24
BC 100-130 138 43 97 24
C 130-140 112 43 69 28
AO Al |5-7 210 104 106 8
JlepHOBO-MOA30HCTas A2 nan |15-20 58 47 1 6
(LleHTpansHo-necHoit A2 29-39 22 8 14 6
3aM0BEAHHK,
Taepckas o611.) A2B 46-55 51 43 8 18
B1 64-72 89 64 25 26
Al 0-10 185 137 48 62
B 3545 199 187 12 141
(eppannuthas Bl oxp |45-60 148 134 14 102
(0-Ba Tuxoro okeaHa)
B2 80-100 102 89 13 79
BC 120-140 72 49 23 4]

Pasnuyus B yJenbHOM MOBEPXHOCTH MOYB, ONpeAEIeHHONH OAHUM METOAOM, CBA3a-
HBI C pa3sHbIM COJiepXKaHHeM ryMyca, MpaHyJIOMETPHUECKHM U MUHEPaIbHBIM COCTaBOM
nous. Jlo6aBneHne B MOYBY APYrHX COEAUHEHHH MOXET U3MEHHUTDH €€ yIeNbHYIO IMO-
BepXHOCTb. Tak, BHECEHHE CBEXEOCDKIEHHOr0 OKCHJA )Kelie3a B LEJIOM YBETHYUIIO
yIeNlbHYI0 MOBEPXHOCTh MOHTMOPHJUIOHUTA U KaonuHuTa (Tabu. 4.11). Ho Hebonbluoe
KOJIN4ECTBO OKCUAA >kene3a (0kono 2%) yMEHbUIMNO YIelbHYI0 MOBEPXHOCTb MOH-
TMOPHJJIOHHTA.

CaM OKcHA Xkene3a WMeeT GOJIbLIYIO YAENbHYIO MOBEPXHOCTh, KOTOpas 3aMETHO
yYMeHbLIAeTCcs Npu ero crapeHuu (tabn. 4.12).

N3 npuBeaeHHbIX JaHHBIX BUAHO, YTO MPOLECCHI MOYBOOOPA30BaHUS, CBA3aHHbIE C
HaKOM/IEHHEM WM BBIHOCOM COEJMHEHHWH jkene3a, OyAyT H3MEHATb YIENbHYIO I10-
BEpXHOCTb MoyYB. M3yueHue ynenbHOil NOBEPXHOCTH MOKa3alo, YTO Jaxke B Mpejaenax
OJHOii MOYBBI MENKO3EeM CYLIECTBEHHO HEOJHOPOAEH MO YIENbHOH NMOBEPXHOCTH, a,
ClleJOBaTeNbHO, U M0 rpaHyoOMeTpUYeckoMy coctaBy (Tabin. 4.13).
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Tabnuya 4.11. U3MeHeHue ylenbHOM NMOBEPXHOCTH MHHEPAIOB MpH 06paboTke HX
pactBopamu Fe,O; (o nauneiM A.B. 1lleBuenko)

TloBepXHOCTb, M*/T
Munepan
o6as BHELIHAS BHYTPEHHAA
MOHTMOPH/IIOHHT 311 108 203
MOHTMOpPHINOHNT+2,11% Fe,04 273 93 180
MOHTMOPHIUIOHHT +10,56% Fe,0; 329 89 240
KaOIMHHUT 11 11 0
KaoNUHHUT + 2,11% Fe,04 18 8 10
KaonMHHUT + 10,56 Fe,04 24 13 11

Tabnuya 4.12. YjenbHas NMOBEPXHOCTb MCKYCCTBEHHO NPHrOTOBIEHHOrO OKCHAA
xenesa Fe,O; (no nanubiM [1.M. CanoxxHukoBa)

CocTosHHe okcHaa Y nenbHas nosepxHocTb no N CoznepxaHHe 4acTHIl <SMKM
CBEXEOCKAEHHDIH 285 90
yepes 2 roaa 98 35
yepes 4 roaa 51 28

Tabnuya 4.13. Y nenbHas noBepxHOCTh (M’ / r) OTAEbHBIX MOP(OHOB H MOP(oO-
THYECKHX 3JIEMEHTOB AEPHOBO-MOA30NUCTON MO4BBI, noc. ManuHku, MockoBckas o61.
(mo naHueIM I1.M. CanoxxHukoBa)

Mopton YnensHas Mopdonornuecknii Y nenpHas
MOBEPXHOCTh 3/IEMEHT MOBEPXHOCTh

Al A2 KOMpOJIHTOBBIiH 70 kyraHa B1 193
Al A2 HapyleHHbI# 49 KyTaHa B2 299
Al A2 42 kyTraHa D 477
A2 38 BHyTpHneaHas Macca B1 159
A2B 44 BHyTpHneaHas Macca B2 181
B A2 71 BHyTpHneaHas Macca D1 130

ckeneraHa A2 B 37

ckenerada Bl 58

“TaK, yAaehbHas NOBEPXHOCTb MOYBbl — OAHO U3 BaxKHeHIIKUX ee cBoiicTB. OHO Xa-
PaKTEpU3yeT IKOJOrH4eCKHEe BO3MOXXHOCTHU MNOYB, UX Cmoco6HOCTh yaAepXxuBaTtb BOAY,
cHabxarb pacTCHUA MUTATEIBHBIMHU 3JICMEHTaAMH. OGBIYHO B pa601'ax M0 rpaHyJoMeT-

pHUYECKOMY COCTaBY HMCMOJB3YIOT YIe/bHYI0 NOBEPXHOCTh, ONpEAENEHHYI0 N0 copOu-
pPOBaHHOM NO4BOIi BoAE.

IInoTHOCTH NMOYBLI

[TnotHOCTH NMOUBHI (B CTAapbIX paboTax ee Ha3bIBAIOT OOBbEMHBIM BECOM, KaXylMMCS
yAenbHbIM BECOM, 06beMHON Maccoif) nmpeacTaBnseT cofoii Maccy MOuBbI B €JMHULE
ofbeMa MpH eCTECTBEHHOM ee CIIOKEHHH; W3MEDAIOT ee B I/cM’, Kr/am’, T/M’. Yacto
MJIOTHOCThL MOYBBI TPAKTYIOT Kak OTHOLIEHHE Macchl o0beMa MouBbl K Macce Takoro e
o6beMa BoAbl. B 3TOM ciyuae nioTHocTh — BenuuMHa Ge3pasMepHas. Pasnuyator nnort-
HOCTb abCONMIOTHO CyXOii MOYBbI M BIaXHOW. B mocnegHeM cnyuae k macce MOYBbl
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npubasnseTcs Macca BOAbI, ColepXKallasics B JaHHOM o0beMe 1nousbl. [1IOTHOCTEL H3-
BECTHBIX OB, B OCHOBHOM, kojnebnercs B npenenax 0,6-2,0 (npu onpeaeneHuH Imior-
HOCTH 11 06pa3uoB o6beMoM Gonee 20 mi). Ecnu xke yuuThIBaTb NJIOTHOCTB MOYB KaK
HEIpEPBLIBHYIO QYHKLMIO €€ CIIOKEHHS, TO OHA MeHAETCA oT O [0 MIOTHOCTH CaMBbIX TH-
XeNblX MUHepanoB (4 U naxe 6). Ha npaktuke ucnons3yror 06bem 06pasua okosno 100
MJ1, IO3TOMY MHTEpBAJl IUIOTHOCTH He CHUXaeTcs Hike 0,6 U He NOAHMMAETCs Bhile 2.
[110THOCTB NMOYBBI 3aBUCHT OT €€ rPaHyJIOMETPHYECKOrO COCTaBa, KPYMHOCTH arperaTos,
COZIepKaH1s rymMyca, BIaXHOCTH, NPOM3pAcTalOLIMX Ha 104YBE pacTeHHuil, 3aceleHHOCTH
Me30¢ayHOi (4epBAMH, JHYMHKAMU HACEKOMBIX M Mp.). 3aBUCHMOCTb MMJIOTHOCTH OT
rpaHyJIOMETPHYECKOr0 COCTaBa IOPHLIX MOPOA YXke oOCyxaanach B Il 3 (cM. Tabm.
3.10). Ins nouB 3Ta 3aBUCHMOCTb Ta )K€, HO HECKOJILKO OCJIOXHEHA TEM, YTO Ha MIoT-
HOCTb BJIMSET arperaTHoe cocTosiHue noyB. OObIMHO MIOTHOCTh MOYB YMEHBILIAETCA OT
necyaHbiX k MIMHUCTBIM: 1,65 — B neckax, 1,5 — B cynecsx, 1,37 — B cyriuHkax u 1,15 —
B MMHax. OTH JaHHble OTHOCATCA K BepXHUM (10 40 cM) cnosaM noys. OHAKO ecThb Ka-
TEropus IMUHKUCTBIX MOYB (CIUTbIE), B KOTOPBIX MIOTHOCTb MOXKET JocTurats 2,0. Hux-
HHE FOPH3OHTBI MIOYB TAaKXKE OOBIYHO MMEIOT GOJIbLIYIO MIOTHOCTb U B HUX TSAXKEJIOCYT-
JIMHUCTBIE ¥ MIMHUCTBIE CJIONW UMEIOT INIOTHOCTH B cpeHeM 1,5 (cM. puc. 4.2).

O TOM, YTO 3Ta 3aBUCUMOCTb CBA3aHa C arperaTHLIM CIIOKEHHEM MOYB, CBUIETEb-
CTBYIOT JaHHble A.J]. BopoHHHA MO M3MEHEHHIO MIOTHOCTH B arperatax pasHbiX pas-
MepoB (Tabn. 4.14).

Tabnuya 4.14. BnusHuMe pa3MepoB arperatoB Ha [UIOTHOCTb MO4YBBI (110
A.Jl. BopoHuHy)

Topwsont I'ny6uHa, Pa3meps! arperaroB, MM InotHocTs
cM 107 | 75 | 53 [ 32 2-1 no4Bk!
JlepHoBo-nox301KCTast NOYBa
A nax 10-20 1,47 1,55 1,58 1,61 1,69 1,32
A2 27-31 1,64 1,66 1,69 1,70 1,74 1,45
A2 Bl 3645 1,65 1,72 1,75 1,78 1,83 1,57
Bl 45-55 1,83 1,88 1,89 1,93 1,95 1,44
B2 55-65 1,84 1,88 1,93 1,95 1,94 1,70
Cepo3eM MOILHBIA THIHYHbIH
Axn Al 5-15 1,52 1,64 1,68 1,74 1,70 1,16
Al 15-25 1,42 1,48 1,68 1,70 1,75 1,11
Bl 60-70 1,52 1,55 1,71 1,73 1,62 1,21
B2 90-100 1,35 1,35 1,58 1,52 1,61 1,25
BC >130 1,47 1,31 1,47 1,54 1,64 1,34
TeMHo-KalTaHOBas No4Ba
A 2-25 1,79 1,73 1,77 1,80 1,80 1,28
Bl 26-35 1,87 1,84 1,88 1,89 1,90 1,44
B2 36-53 1,90 1,89 1,90 1,94 1,95 1,65
C 56-75 1,95 1,92 1,92 1,94 1,95 1,75
KpacHo3eM THnH4HbIH
A nax 10-20 1,08 0,95 1,06 0,97 1,06 0,67
B 25-36 1,38 1,37 1,41 1,34 1,35 0,85
B 40-50 1,60 1,62 1,60 1,64 1,66 1,00
C 80-90 1,49 1,49 1,50 1,48 1,51 0,92
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Bo Bcex noyBax, kpoMe KpaCHO3E€MOB, MJIOTHOCTb arperaToB SIBHO YBEJIHYHBAETCS C
yMeHbILIEHHEM HMX pa3MepoB. [IpeBblllieHHe MIOTHOCTH arperatoB Haj MJIOTHOCTBIO
MOYBbI B LIEJIOM CBA3aHO C MOPUCTOCTbIO YNAKOBKH arperaToB, KOTOpasik MOXKeT AOCTH-
raTb 3Ha4YMUTENbHON BEJIHYMHBI.

BnaxxHOCTb MOYBbI BAMSAET Ha MJIOTHOCTb HE TOJBKO MOYBbI C ECTECTBEHHOM Bllax-
HOCTBIO, HO U Ha BEJIMUMHY MJIOTHOCTH B repecueTe Ha abCONIIOTHO Cyxylo Maccy. J{ns
moyB, HabyXaloLMX MPU YBJIOKHEHHH, B OCHOBHOM CYFJIMHHUCTOrO M MIHHUCTOrO rpa-
HYJIOMETPHUYCCKOro COCTaBa, UIOTHOCTh MOYB B Nepecuere Ha abCONMIOTHO CyXYIO Mac-
Cy YMEHbIIAETCA C yBEJTHYEHHEM BJIAKHOCTH. DTO sABJIEHHE (YMEHbLIEHUE MIOTHOCTH
MOYB C BJIQXXHOCTbIO) HMEET BAXKHOE 3KOJIOTHUECKOE M METOMUYECKOE 3HAUEHHE.

Tak, MeToAiMKa onpeaeNeHus MJIOTHOCTU MMOYB CBOAMTCA K OMpeAeNeHUI0 MacChl
nouBbl B H3BECTHOM 06beMe (6ype). Bo BnaxHoi nouse 6yp H3BNeKaeT CpaBHUTENBHO
OJHOPOAHO HalyXIllyl0 Maccy, W IIOTHOCTb MOYB XapaKTEPHU3YeT MMEHHO CpPEXHION
BEJIMUMHY MaccChl MOYBBI B JaHHOM clioe. B cyxoe BpeMs, koraa nmoyBa HCCYLIEHa,
noysa 0ObIYHO U3BJIEKAETCA U3 OJIOKOB MEXY TPEeLMHAMH, MTO3TOMY MMIOTHOCTh MOYB
XapaKTepu3yeT MJIOTHOCTb 3TUX GJIOKOB M HE YYUTHIBaeT 06bEM TpeliuH. DTa MIoT-
HOCTb OTpaXXaeT UCTMHHOE COCTOSIHHE MOUBBLI, €€ 3KOJIOrMYECKHE BO3MOXKHOCTH Kak
cpenbl OOMTaHNA JKUBOTHBIX U pacTeHHii. Ho 3Ta MIOTHOCTL He MPUroAHa AN pacueTa
3anacoB BJlard ¥ MUTATENbHBIX BEIIECTB B MOYBE, TaK KaK JAeT MpeyBeIHYEHHOE MX
3HaueHue. JIng Takux pacueToB HEOOXOAMMO HCMOJIL30BaTh MIOTHOCTL BJIXKHOM M0Y-
Bbl, MPEUMYILIECTBEHHO B BeCEHHUIi—paHHeNneTHU nepuol. M3BecTHO, YTO MIOTHOCTh
nouss! cBellle 1,4 sBnseTcA NMpenenbHOi AN HOPMAILHOrO pa3sBUTHA GOJLLIMHCTBA
pacTeHuil. ITO CBA3aHO C TE€M, UTO KOPHH pacTeHH# C TPYJOM NPOHHUKAIOT B TaKylo
nnoTHyto nousy. A.I'. BoHAapeB YCTaHOBHII 3KOJIOTHYECKH GiaronpusTHbIE s pac-
TEHWH aMMAMTYABI MJIOTHOCTH MOYB PasHOro rpaHyJIOMETPHYECKOro cOCTaBa: AJjis
FJIMHUCTBIX U CYTTMHUCTBIX mouB — 1,0-1,30, nerkocyrnuuuctbix — 1,10-1,40, cynec-
yaHslx — 1,20-1,45, necuannix — 1,25-1,60. Kak cnegyer u3 aHanusa rpaHyjioMeTpu-
4YeCKOro cocTaBa MouB, MECKH HCXOJHO 00J1aJal0T BBICOKO MIOTHOCTBIO. UMeHHO mo-
3TOMY MECKH Kak CyOcTpaT AJisi mocejieHus NPUroIHbI JaJleKO He I BCeX pacTeHHid.
Hx ocBanBaloT B OCHOBHOM NCaMMO(HUTbI — pacTeHHs, BblIEPXUBAIOLIKE 3aCbIMaHUs,
BbIAYBaHHsA, YMEIOLME OCBaUBATh MECYaHYIO TOJILLY, HECMOTPS Ha ee BBICOKYIO MJOT-
HOCTb, CJIelOBaTENbHO, HECOMNbLIYIO MOPHUCTOCTH (XOTA B CpeJHEM MNOpbl B Mecke
KpYIHee NMop B CYrJIMHKAX W MIIMHAX).

Kak Ob110 noka3zaHo Bblllle, MJIOTHOCTb MMOUYBBI ONpeaenseTcs TBepAoi ¢asoit mou-
Bbl M YNaKOBKOW COCTaBJISIOIMX ee YacTHLl u arperatoB. [lnoTHocTh camoit TBepaoit
¢a3bl NOUBBI 3aBUCHT OT MHHEPAILHOIO COCTaBa U cojepkaHus rymyca. OHa onpene-
nsgeTcs 0ObIYHO MUKHOMETPHYECKH, MPH 3aMoJIHEHHH BOJOH BceX Mop nouBbl. [10uBbI
00pa3yloTcs U3 PHIXJIBIX OCANO4HBIX MOPOJ, MPOLLEALIMX LUK BbIBETPUBAHUSA, a 3TH
nopoAbl cofepxar B OCHOBHOM TakHe MHHepalbl Jierkoi ¢pakiuu, kak KBapll, mnoje-
Bbl€ LLINATBI, CJIIOAbI C OTHOCHTENBHO HEOObILOH MIOTHOCTBIO (Tabu. 4.15).

Takoii xe NopsaoK MIOTHOCTH UMEIOT U U3BEPXKEHHBIE MOPOABI, 06JIOMKH KOTOPBIX
NPUCYTCTBYIOT B Pa3HbIX OCaXOYHbIX NOpOJax M nousax (Tabiu. 4.16).

M3 3TUX JaHHBIX BHUAHO, YTO MJIOTHOCTb TBepAOH (pa3bl MOYB NMPAKTHYECKH HE MO-
XEeT MpeBbIIaTh 3 r/em’. B peabHbIX MOYBaX 3Ta MUIOTHOCTH kosiebaercs B npelenax
2,50-2,90. Ecnu ydecTb, YTO MJIOTHOCTb OPraHMYECKOrO BELIECTBA MOYBLI HE MpPEBbI-
waet BenuuuHy 1,8, a naoTHOCTH kapOGoHaToB paBHa 2,71 mns kanbuura u 2,80-2,99
LIS IOJIOMHKTA, TO Benu4KHbI 2,60-2,80 Hanbonee BeposTHBI 11 Bcex nouB. Ha npaktike
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Tabnuya 4.15. TInOTHOCTb HEKOTOPBIX LUHPOKO PacpOCTPaHEHHbIX MHHEPAIOB

Munepan InoTHoCTS, r/cM’
KBapi( 2,65
noseBsbie WNATH! (OPTOKIIa3) 2,56
noseBble WNaThl (M1aruoknas) 2,60-2,76
CNOAbE 2,76-3,00
FJIMHUCTBIE MHHEPaNbl (ATIOMOCHIIHKATBI) 2,00-2,70
TMAPOKCHIBI XKeJle3a H aAIOMHHHS 2,40-4,30

Tabauya 4.16. CpenHaAs TUIOTHOCTh M3BEPXKEHHBIX MOpod, r/cM’ ( MO JaHHBIM
I'.B. BoiiTkoBu4a)

IMopona CpeaHAs NIOTHOCTb Tlpenennbl MIOTHOCTH
TPaHHT 2,67 2,52-2.81
rpaHOAMOPHT 2,72 2,67-2,79
CHEHHT 2,76 2,63-29
KBapLEBbIf JMOPHT 2,81 2,68-2,96
JHOPHT 2,84 2,71-2,96
HOPHT 2,98 2,72-3,02
ra66po 2,98 2,85-3,12
Zauna6a3 2,97 2,80-3,11
NEPHIOTHT 3,23 3,15-3,276
AYHHT 3,28 3,20-3,31
MHPOKCEHHT 3,23 3,10-3,32
aHOPTO3HT 2,73 2,64-2,92

HepEIKO BCTPEUYAlOTCA 3HaUEHHA IUIOTHOCTH TBepaoi ¢assl Hike 2,40 1 saxe okono 2,20.
Takue HU3KHE 3HAYEHUs MBITAIOTCA OOBACHHUTH BHICOKOH I'yMyCHPOBaHHOCTBIO Mous. Ho
HCCNIEA0BAHHA NOKa3bIBAIOT, YTO, CKOpPee BCEro, HU3KHe 3HaYeHHUs TUIOTHOCTH TBepaoii da-
3Bl ONpeAeNAIOTC rMAPo(OOHOCTLIO NOYB, ILIOXOii MX CMAYHBAEMOCTBIO BOJIOH.

[MpenBapuTensHOE 3aMauMBaHUE MOYBbI B BOJAE B TEYEHHE TPEX CYTOK CHHMaeT 3¢-
¢exT ruapodo6GHOCTH U NMO3BONAET MONYYHTD Pe3yIbTaTbl, COOTBETCTBYIOILHE HCTHHHOM
NNoTHOCTH TBepAOH a3kl (BMecTo 2,24, nociie 3aMaYuBaHUA B BOJE IUIOTHOCTb MOYBbI —
2,60). OTMeueHHOe SBJIEHHE MO3BOMAET Goslee KPUTHUECKM OLEHHTDh ApYroi apredakr,
4acTo BCTpevaloluiics B MOYBEHHOI nuTepatype. CyllecTByeT MHEHHE, YTO MIOTHOCTb
copOHpoBaHHOl Ha NMOYBEHHON MaTpHLIE BOJbI Ppe3KO BO3PACTaeT M0 CPaBHEHHIO CO CBO-
6onHoii Bonoii. [TpuBOAKIH 3HAYEHUSA NUIOTHOCTH NMOYBEHHOI copbupoBaHHO# BoAbI 1,5
(H.A. Kauunckuit, M.B. Yanek, ®. Pecnonaek). OnHako COBMECTHOE H3MEHEHHE TPH
yMeHbLUIEHHH BJIAXHOCTH MOYBbI 00bEMa CHCTEMbI NOYBa—BOZA 3aCTABJIAET OTBEPrHYTh
aty runore3y. I1. OnagoBckuii Mokasan, YTo MIOTHOCTD BOABI HA MOYBEHHOH MaTpHLE He
npeBbitaer 1,19. Ho 1 310 BennunHa MoxeT GbiTh apredakToM.

ITopucTrocThb (MOPO3HOCTH) MOYB

K no4BeHHOM NOPUCTOCTH OTHOCAT TY 4acTh 0Obema Mo4BbI, KOTOpas 3aHATa BOAOH
u Bo3ayxoM. OHa onpezensercs Mo pa3sHOCTH MUIOTHOCTH TBEPAO#H (a3bl NOUBELI H NOY-
Bbl B €CTECTBEHHOM COCTOAHHH:
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P=(dtf - ds)/dtf,

rae dtf — nnotHocTb TBepaOi ¢a3bl MOUBsI, ds — MIOTHOCTb ECTECTBEHHOI! MOYBBI.

[TopucTOCTh — OAHO U3 OCHOBHBIX CBOMCTB No4B. UIMEHHO B mopax NpoucXoaaT Bce
noYBeHHbIE Mpouecchl. B HUX pacnpenensoTcs KOPHU pacTeHHid, XHUBYT MHUKpoopra-
HM3MBbI, MeJIkHe XUBOTHbie. COOTHOLUEHHE BOABI M BO3JlyXa B MOpax MouBbl ONpeje-
ASIOT OKMCIIUTENbHO-BOCCTAHOBUTENbHBIH pexxuM. [Topbl onpenensioT nepeBiKeHHe
BOJb! B NOYBE, BLIHOC COEAMHEHUH U3 MOYBEHHOrO CJOSA, KaNWJUIAPHbIA NOAbEM BOJBI.
Bcio COBOKYMHOCTEL MOP NMOYBbI Ha3bIBAOT 06LLEH MOPO3HOCTBIO (MOPUCTOCTHIO). B 3a-
BHCHMOCTH OT FpaHyJIOMETPUYECKOTO COCTaBa M arperMpoOBaHHOCTH MOYB 00bEM 00-
el NOpO3HOCTH 3aKOHOMEPHO U3MeHseTcs (Tabi. 4.17): Bo3pacTaeT OT NECKOB K [IH-
HaM, HO yMeHbILIaeTCs CHOBA B CJIMTHIX MOYBAaX.

Tabnuya 4.17. [INOTHOCTb U MOPHCTOCTH MOYB (MO AaHHBIM A.Jl. BopoHuHa)

[noTHoOCTS, r/cM® IMopucrocts, % OT 06bEMa NOUBSI
Topu- | I'ny6u-
3OHT Ha, CM TBepable ¢pa3bl | nou- o6mas | arperarHas Mexarpe- arperarHas
MOYBbI Bbl raTHas c/B
JlepHoBO-noA30AKCTas TOYBA
A nax. 10-20 2,66 1,32 | 50,4 37,5 12,3 41,2
A2 27-31 2,67 1,45 | 45,6 36,0 9,6 36,1
A2 Bl 3545 2,69 1,57 | 41,6 31,7 9,9 35,2
Bl 45-55 2,70 1,44 | 46,7 22,8 239 30,0
B2 55-65 2,70 1,70 | 37,0 26,7 10,3 29,8
YepHo3eM MOUIHBIA THTHYHbIH
An Al 5-15 2,62 1,11 | 57,8 19,1 38,7 30,3
Al 15-25 2,61 1,16 | 55,5 20,8 347 31,0
Bl 60-70 2,63 1,21 | 54,0 27,0 27,0 37,1
B2 90-1000 2,68 1,25 | 53,4 38,2 15,2 447
BC > 130 2,64 1,34 | 554 39,7 15,7 450
TeMHo-KallTaHOBas No4Ba
A 2-25 2,65 1,28 | 52,0 340 18,8 -
Bl 26-35 2,68 1,44 | 46,0 31,0 15,0 -
B2 90-100 2,71 1,65 | 39,0 30,0 9,0 -
C 56-75 2,71 1,75 | 35,0 29,0 6,0 -
KpacHo3eM THNHYHBIH

A nax 10-20 2,58 0,67 | 74,0 46,3 27,7 60,2
Bl 25-35 2,76 0,85 | 69,2 435 25,7 58,3
B2 40-50 2,81 1,00 | 64,4 25,9 38,5 42,1
BC 80-90 2,82 0,92 | 67,4 29,9 37,5 479

IIpumeuanue. TIpouepk — HET JAHHBIX.

YBenuyeHue nNopo3HOCTH B 6onee TAKeNbIX MoYBax 00yCNOBIEHO CTENEHBIO HX ar-
perMpoBaHOCTH: YEM OHa BbILLE, TEM BbIllE OPO3HOCTb. B CIMTBIX MOYBaX HET Jaxe
MHKpOarpermpoBaHHOCTH, U MOPO3HOCTh Masia. CpaBHeHue Tabn. 4.6 u 4.18 nokasbiBa-
€T, 4TO OT IMIMH K CYFJIMHKaM YMeHbllaeTcs obluas nopo3HOCTh MOYB; arperupoBaH-
HOCTb, B TOM YHCJIe U MHUKpOarperarbl, 3aMETHO €€ YBEJIMYUBAIOT, NIPH 3TOM MOpPO3-
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HOCTb arperaToB MeHbILE 00lielf MOPO3HOCTH, TaK kak nocienHss Bkmoyaer 10-40%
Me)KarperaTHoii NopHCTOCTH.

JIns nOHUMAHHs MOYBEHHBIX MPOLECCOB, TAKHX KaK JBHXXEHHE BOAbI B NOUBE, MPO-
HUKHOBEHHE B MOYBY KOpHE# HEOOXOAMMO 3HaTh pa3sMepbl MOYBEHHBIX MOP H HX KOH-
¢urypauuto. KopHeBble BOJIOCKH MOIYT NPOHUKATh JIULIb B MOPbI C IMaMETPOM Kpyn-
Hee 0,01 MM, MeJsikue KopeLlkH — B Mopbl kKpynHee 0,1 MM, npocTeiiline U BOAOPOCIH
XUBYT B Nopax ¢ quaMeTpoM kpynHee 0,02 MM, 6aktepun — 0,001 mMm.

Onpexnenexnune pasMepoB MOP MOXHO MPOU3BOAUTH MM B LINH(AX, HIH 1O KONUYeE-
CTBY BOJABI, YAepXUBaeMoii NO4BOH NMpPH pa3sHOM MOTEHLHAIE NOYBEHHOH BOoAbl. Yem
MeHbllle JUaMeTp Kanuiispa, TeM NpouHee yAep)KUBaeTcs BOJa B MOYBE, TeM 6OJNb-
LYIO CHAy CliefyeT NPHJIOXKHTb, YTOObI U3BNEYb 3TY BOAY U3 noyBbl. OLEHKa Nopo3-
HOCTH MOYBBI MO yJAep)KHUBaeMoil Bofie onupaercsa Ha ¢opmyny JKiopeHa. CyuecTByer
HecKoNbKo knaccudukauuit nop no pasmepy. H. JIubepot ucnonslyer cneayroulyto.

Kpynusie nopsl, iuamertp Gonbiue 10 MkM. Pasaensior Ha nopbl 6bICTPOro ApeHaxa
(>50 MKM ¥ 3ameIeHHOTO JpeHaxa — 10-50 MkM)

Cpennue nopsl, Auametp 0,2-10 MxM. Boga npouHo yaep>xuBaeTcs B 3THX Iopax,
HO KOpPHH elile MPOHUKAIOT B HUX.

Menkwue nopsl, auametp <0,2 MkM. Boaa npouHo yaepxusaetcs B nopax. Kopuy, B
TOM YHCJIe KOPHEBBIE BOJIOCKH, HE POHUKAIOT B MOPBI.

B rpyHTOBeeHHH (MH)KEHEPHOH reoNOruH) NPUMEHAETCA HECKONBKO Jpyras Kjiac-
cudukauus nop nopon (tabn. 4.18). OHa y4uTBIBaeT KpOMe pa3mepa Mop HX CBf3b C

CyﬁchaTOM, BIHAHHC paCTeHl/lﬁ M )XUBOTHbLIX H IBHXKCHHE BOJAbI B MOpax.

Tabnuya 4.18. Tunsl Nop JUCTIEPCHBIX IPYHTOB

Hassauue nop |Pasmep |CBsa3s nop co cTpykty- | JIBHxkeHMe Boabl B no- | B kakux nopoaax
nop, MkM | poit cy6crpara pax npeo6nasaior
MaKponopsl >1000 | nopsi o6pasoBaHbl 06- | cBOGOAHBIH CTOK rpaBU- | KpynHOoGIOMOY-
JIOMKAMH FOpHBIX NMO- | TaLMOHHOI BOABI, Ka- Hble, GHOTCHHBbIE,
poa, OCTaTKaMH pacTe- | MHNAPHBIHA MONXBEM OT- | CIMThIE
HHii, XO1aMH 3eMJIepO- | CYTCTBYET (KpOME CilH-
€B, TPEIMHAMH YCAJIKK | THIX MOYB)
Me30Mnopbl 100010 | nopsi o6pa3oBaHbl Me- | ABHXKEHHE IPaBHTALH- | mecuaHsble, J1eCco-
30- U MHKPOCTPYKTYp- | OHHOI# BOAbI HACT NpH | BblE, GHOrEHHbIE
HBIMH 3JIEMEHTAMH, Hanope, KanHJUIApHbIH
necyaHbIMH Y MbiNeBa- | noabeM MAeT OLICTPO Ha
THIMH 3€pPHaMH, OCTaT- | HeGONbLIYIO BETHYHHY
KaMH pacTeHuHd, MHUKpO-
OpraHM3MOB
MHKPOMOpbI 10-0,1 |nopsi o6pa3oBaHbl MHK- | KAMWLIAPHBIHA NOXBbEM | OpraHo-
poarperaTaMi ¥ MHKpO- | HACT MEIJIEHHO Ha XUMHYECKHE H
6710KkaMH, OTAENLHBIMH | GONBLIYIO BLICOTY, ABH- | cnabocLeMeHTH-
MMHEPAILHBIMU YacCTH- | eHHE rPaBHTALHOHHON | pOBaHHbIE, MNMHHU-
LIAMH, OCTaTKaMH pac- | BOAbl OTCYTCTBYET CThle, GHOreHHbIE
TEHUIl U )KHBOTHBIX
yaeTpakanuia- | <0,1 MOpBI MMKPO- U YNbT- rpaBMTALMOHHOE M Ka- | FIHHUCTbIE
NSpHbIE MOPBI pamMHKpoarperaros, NMUUIAPHOE nepeBHxke-
MHKpO- H yJIbTPaMHK- | HHE BOAbI PAKTHYECKH
po6nokoB OTCYTCTBYET, MOPHI 3a-
MOJIHEHBI CBA3aHHOMN
BOJOM
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Knaccudukauus Bkmoyaer 6onee wupokuil JManasoH pasMepos nop, ot 0,1MkM 10
>1000 MkM, XOTS KOJIMUECTBO KJIACCOB B 06enx knaccudukauusx oquHakoBo. Hepoc-
TaTKH obenx knaccuHuKaLuii B TOM, 4TO OHH OLEHHUBAIOT MOPBI Kak OKpYyriible 06pa3o-
BaHUA C OnpejeseHHbIM AnaMeTpoM. Ha camMoM aene mopsl Takxke pesko pa3iuyaloTcs
no ¢opme (kak U mo pasmepy). X mpoTsikeHHOCTb, U3BHIMCTOCTh, “‘TYNMKOBOCTH”
MrpaeT BaXHYIO poJib B ABHXEHHH BOAbI, KOpPHel pacTeHHid, )KHBOTHBIX.

Ouenka nop nousbl 6yaeT HEMOMNHOM, eciu He Oy aeT yuteHa ¢popma nop. Beitue ro-
BOPHJIOCH, 4TO (hOpMa MOp OLieHHBAeTCs B LIIHGAXx.

E.B. CkBopuoBa paspaborana kputepuii F (kputepuii ¢popmbl) ans oueHku GOpMbI
nop. OH xapakrepusyercs popmynoii: F=(4nS/P2+D/L)/2, rae F — 06061eHHbI# dakTop
dopmsl, S — nuowans, P — nepumerp, D — mupuHa, L — minHa nop B winuge. Ha ocHo-
BaHuH ¢akTtopa popMsl (F) MOXKHO 0XapaKTepH30BaTh MHKPOMOpH! MOuBLI (Tab. 4.19).

ITpuBeneHHas cMCTEMa OLIEHOK MO3BOJAET MOHATH CTPYKTYPY MOPOBOrO MpOCTPaH-
CTBa MOYBbI, IPOrHO3UPOBaTh ABWXKEHHE BOAbI B Heif. Tak, ACHO, 4TO B 3aBUCHMOCTH
OT OpPHEHTALMH MOp, MO TPEWIMHAM MOXET YCKOPATbCA (UIbTpallMs BOAbI B MOYBE
(BepTHKaJIbHbIE TPEILMHbI) UM BOJA HE CMOXKET Y4acTBOBaTh B (UNbTpauuu (mpu ro-
PHM3OHTAILHOW OPHMEHTALMHU MOp, YTO XapaKTepHO, Hanpumep, i ropusonta A2(E)
MOA30JUCTHIX U AEPHOBO-MOA30JIUCTBIX MOUB).

Tabauya 4.19. I'pynnupoBka MoYBeHHLIX Mop B uuudax no senuyuHe (akropa
¢opmel F

3HayeHune
®opma cpesa mop Onucanue nop
(paxropa F
aHcarperarHbie KWHBbI, TPELIMHOBHAHbIC MOPBI YIIAKOBKH yr-
<0,2 TPELUIMHOBHAHASA P Tpeit » TPelll b Pbly M

JI0BaTO-GI0KOBBIX M MIACTHHYATBIX CTPYKTYPHBIX OTAEALHOCTEH

TOpbl YNIaKOBKH KOMKOBATO-3€PHUCTBIX arperaroB U COCTOSILNX
U3 HUX GI0KOB, ApYrue BLITAHYThIE H3PE3aHHbIE MOPBI B arpert-
pOBaHHO# H HearperupoBaHHOI No4YBe

0.2-0.4 BBITAHYTas M3pe-
= 3aHHas

04-06 M30METPHUYHAA U3- | MOPBI YNAKOBKH OKPYIJI0-KOMKOBAThIX arperaTros, NOpbI-Bark B
7 pe3aHHas cnaGoarperupoBaHHoOI MoyBe

0.6-08 H30METPHYHas KaHanbl B cybnonepeyHom cpese, cnabonspe3aHHbie NOPsI,
o cnaGou3spe3aHHad | 3auieMiICHHbIE B HEarperupoBaHHO# noyse

okpyrnas u 6nu3-

Kast K OKpYrjoi

0,8-1,0

KaHaJbl B ITONEPEYHOM CpPE3€, KAMEPLI, ITY3bIPbKH

Oco60 cnenyeT OCTaHOBUThCA Ha H3MEHEHHWH MOPO3HOCTH MOYB NpU HaOyXaHUH U
ycazike. DTOT MPOLECC Pa3sBUT B CYMIMHUCTBIX H FIIMHUCTBIX NMOYBAX H 3aBHCHT KpoMe
COJiepXKaHus MNa Takke OT arperHpoBaHHOCTH MouBkl. ECu nousa Xopoiuo arperupo-
BaHa, TO HabyXaHHe YMEHbLUAET MOPUCTOCTh MEXarperaTHyl0 M MOYTH He M3MEHsSeT
o6umit 06beM nouBbl. B ciyudae, ecny nousa He arperpoBaHa, TO OTMEYAETCH 3aMeT-
Hoe yBenuueHHe obuero obbeMa MouBbl. AHANIOMMYHbIE MPOLECChl HAYT NPH ycajke
noyssl. A.Jl. BopoHHH nokasali, 4TO Ha NMEpBOM 3Tarne WAET CTPYKTYpHas ycaaka, Ko-
raa obbeM MoTepsHHOI BoAbl Goblie, 4eM yMeHblleHHe 00beMa MoYBbI (OTHOLLEHHE
norepu o6bema mouBbl K norepe Boasl <0,9). Takoe HecoOTBETCTBHE 00A3aHO TOMY,
4TO YacTh BOJBI TEPAETCA U3 KPYMHBIX NOP U HE BIUAET Ha YCaAKYy MOUBBI.

Ha Bropom sTane uaer HopMaibHas ycaaka: 00beM NOTEPAHHOH BOIb! paBeH CHH-
*eHHo o6bema nousbl. OTHOLIEHHE NOTepH 00beMa NoYBLI k 06bEMY NMOTEPAHHOH BO-
abl =1-0,9.
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Ha cnenyrouiem 3tame nposBiseTcs ocTaTouyHas ycaaka. B 3Tom ciydae moteps
BOJZIbI OMATH NMpeodaanaeT Haa yMeHblleHueM oO6beMa, U OTHOLIEHHEe MOoTepH obbema
noussl kK norepe o6beMa Boabl cHoBa <0,9. Takoe OTKIOHEHHE ONMpPENEAETC TEM, YTO
MOYBEHHBIE YAaCTHLIbI HAYHHAIOT CONPHKACATHCA HEMOCPEACTBEHHO APYr C APYroM, YTO
NpenaTcTByeT AaJIbHelLIeMY COKpalleHHI0 06beMa MOYBbI.

Ha nocneaxem stane Hactynaer npenensHas ycanka (tabn. 4.20). Bona ynansercs
KaK M3 MEXMAaKeTHOro NMpOoCcTpaHCTBA HaOyXaloUIMX MUHEPAIOB, TaK U U3 MPOCTPAHCT-
Ba, 00pa30BaHHOI0 JOMEHaMK M KPUCTAJIAMH.

Tabnuya 4.20. BnaxXHOCTb pa3HbIX 3TanoB ycaakH, % OT MacChl CyXoii NmouBsl (o
naHHbIM A.Jl. BopoHuHa)

[opuzoHT l BnaxHocTb npenensHoit ycanaku anaxcHoc'n, CTPYKTYPHOH ycaaku
IToiiMeHHas nepHOBO-TIEEBast ONOA30/EHHAs 04Ba
A nax 44 21,0
A2 Bg 4,0 15,0
B 7,5 25,0
JlepHOBO-T0A30/1MCTast NOYBA
A nax 29 22,0
A2 1,6 14,9
B1 7,0 21,5
B2 6,1 22,0
BC 6,9 24,0

I'panynomMeTrpuyeckuii coctaB H CTENEHb arperMpOBaHHOCTH OMNpPEENsAoT 0611yI0
NOPUCTOCTh MOYB, CJIEJOBATEIbHO, MJIOTHOCThL CJIOXKEHMS, YAENbHYIO MOBEPXHOCTb,
MIO1Ab B3aMMOEHCTBUS KOpHEH pacTEHHil U NOYBBI, Ipyrue CBONCTBA NOYB.

Humxe paercsa cBOAHAA XapakTepUCTHKAa pAla CBOHCTB OCHOBHOIO CMEKTpa MOYB
Poccuu (Tabn. 4.21).

Tabnuya 4.21. I'panynoMerpuyeckuii cocraB U (pusuieckue coiictBa cnos 0-50
CM psiJia CyTJIMHUCTBIX 30HAIbHBIX TOYB

[Tousa Un, % | Msis, % | Mecok, % | Yo, m¥r ds dtf P, %
cepo3eM 14 62 24 43 1,32 2,68 51
TEMHO-1IBETHas 22 (! 17 106 1,24 2,58 52
CBETJI0-KalITaHOBas 23 60 16 101 1,25 2,61 52
ACpHOBO- 24 67 10 53 1,35 2,64 49
NoA30/UCTast
COJIOHEL 25 60 15 93 1,28 2,63 49
TEMHO-KalTaHOBas 30 58 11 112 1,25 2,62 56
4epHO3EM 37 56 6 117 1,00 2,58 52

Ipumeuanue. ds — nnotHocTs mouBkl, dtf — nnoTHocTh TBEpAO#H (asbl, P — nopucrocts, Y —
ylenbHas NOBEPXHOCTb.

IMopo3HocTL NMOYB M pa3Mepsl OTAENbHBIX MOp, 'PYNNHUPOBKAa HX MO pa3MepaM M
¢dopme, onpenensloT COOTHOLIEHHE TBEPAO#H, Xkuakoi U razoobpasHoit ¢a3 mous. Ho
3TO COOTHOLLIEHHE TaKXe 3aBUCHUT OT BOJHBIX CBOWCTB MOUBBI.
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du3uyecKre CBOICTBA MOYBbI BO MHOIOM OMPEAENSAIOT )XH3Hb XKUBbIX OPFraHU3MOB.
Tak, yIIOTHEHHbIE [THHHUCTbIE MOYBbLI (CTapbie AOPOFH, MIOTHOCTEL MouB 2,0) B Teue-
nue 30 ner nocne npekpalleHUs MOJb3OBAaHHA UMM ellle He 3apacTaloT pPaCTeHHSMH.
["paHy/IOMETPHYECKHI COCTaB OMpENENseT BO MHOTOM PacTUTENbHbIN MOKPOB TeppH-
TOPHH, BJIHAS Ha BOJIHbIE CBOWCTBA U BOJHbIA PEXHM MNOYB.

- *
'E)Jlelcrpuqeclcnc CBOMCTBA NO4YBbI

[MouBa COCTOMT U3 MHOXXECTBa MHHEpalbHbIX 3epeH. Ha yactu aTux 3epeH obpasy-
I0TCA MUHEpalbHast ¥ OpraHO-MHHEpaJibHast MaTPHLIbI, B CBOIO OYepe/lb COCTOALLHE U3
KnacTepoB (aKTHBHBIX LieHTpOB). Ha MaTpuuax HaXxoAsTcs pa3Hble KaTHOHbI, KOTOpbIE
HeHTpaNM3yIOT OTPULIATENbHBIA 3apa/] NOYBEHHOH MaTpuubl. Takum obpa3oM, noysa —
HOCHTENb 3MeKTpUyeckoro 3apsaaa. Kaxnas konnouaHas yactvua B noyse obnamaer K
TOMY K€ JIBOIHBIM 3JIEKTPUUECKUM CJIOEM, H IPH HAIOXKEHHWH MOJIA Ha NO4BY BO3HHMKa-
€T 3JIEKTPOKHHETHUECKHIT noTeHuuan. J{BHxkeHHe BOAbI B IOYBE MPUBOAUT K MEPEHOCY
MOHOB B nopax cybcTpara, 4To co3aaer ABHKEHHE HOHOB (3apANOB), T.€. K BO3HUKHO-
BEHHIO NIEKTPHUYECKOrO TOKA onpeaeneHHod cunbl. Ero ynaBnuBaloT anekTpojsl, no-
MelleHHbIe B nouBy. TakuM 06pa3oM, MOXKHO CKa3aTb, YTO MO4YBA HMEET ECTECTBEHHOE,
WIIH CTallMOHAPHOE, JNEKTPHYECKOe Mojie, KOTOpoe MOXHO H3MepHTh. Henonsapusyro-
L{MECA SNIEKTPOABI MOKA3bIBAIOT Pa3HOCTh MOTEHLHANOB MEXAY ABYMS TOYKAMH IMOY-
Bol. Ha moTeHuMan To4yku BAMAIOT coiep>kaHUE MOTJIOLIEHHBIX KaTHOHOB, BIQXXHOCTD
nouBsbl, ee rpaHyJoMeTpuyueckuii cocTaB B JaHHO#! Touke. Bbicokas BaXHOCTb CIO-
cobCcTBYeT BbIDPABHHBAHHMIO 3/IEKTPHUYECKOrO MOJA B MOYBe MEXAY ropusoHTamu. Jler-
KHii rpaHyIOMETPUYECKHH COCTaB, HAMPOTHUB, YBEIUYHBAET Pa3HOCTb MOTEHLHMAIOB B
pasHbIX TO4KaxX Mousbl. MiccnenoBaHHsA MOKasbiBAlOT, YTO MOTEHLMAN BEPXHUX FOpHU-
30HTOB NO4BbI, TaKHX, Kak Al, A2 (AE), MeHseTca B 3aBUCUMOCTH OT BHJA pacTeHHH,
npou3pacraioulero Ha 3to# nouse. OCHOBHOH napaMeTp, XapaKTepH3yIOlIHii ecTecT-
BeHHOE (M MCKYCCTBEHHOE) 3JIeKTpHuYecKkoe nojie — oO0beMHas MJIOTHOCTh 3aps/oB.
OLieHHBAIOT MOBEPXHOCTHYIO U 00bEMHYIO IUIOTHOCTb 3apAaoB. O6beMHas MIOTHOCTD
3apAN0B — KOJNIMYECTBO HOHOB M IPYrHX 3apsXKeHHbIX 4acTHL B o6beMe MmouBbl, MO-
BEPXHOCTHAA — KOJIMYECTBO HOHOB HA MOBEPXHOCTH MOYBEHHON MaTPHLIbL.

Ha npaxTuke H3MepSIOT HanpAXkeHHe eCTECTBEHHOrO Mo (pa3HOCTh MOTEHLHANOB
Mexy ABYMS TOYKaMH) H COMPOTHBJIEHHE P MOYBbI NPH HANOXKEHUH UCKYCCTBEHHOIO
3NeKTpUYecKoro nong Ha nousy. OGBIYHO ONpeAesAIOT PK (KaKyLIEeecs CONpOTHBIe-
HHE, KOTOpOe CyMMHpYET BCE COMPOTHBIEHHE HEOXHOPOAHOro y4yacTka mouBbl). Ka-
JKYyLLEeCA CONPOTHBIEHHE 3aBUCHT OT IPaHyIOMETPHYECKOTO COCTaBa, CyMMbl OOMEH-
HbIX KaTHOHOB, BJIWKHOCTH MOUBBI, €e 3acoieHHOCTH. CnenoBarenbHO, OHO Oyner 3a-
BHCETb OT BBIILENOYEHHOCTH MOYBbI, €€ OMNOA30JIEHHOCTH, CTENEHH HAaCLIIEHHOCTH.
OnpepneneHHoe B OAHON TOUYKE CONMPOTHBIEHHE GJIH3KO K HCTHHHOMY (COOTBETCTBYET
COMPOTHBJIEHHIO eAUHHYHOrO 06pasiia mouBsl) U 06o3Haqaetcs (no A.H. Io3ausakosy)
Pox- ECTECTBEHHOE 3N1EKTPHYECKOE MOJIe MOYBLI H3MEPAIOT B MB.

Onektpodusuyeckre CBOACTBA U XapaKTEPUCTHKH MOYB ONpPENENAIOT AaBHO, a Cei-
4ac BCe aKTHBHEE M aKTMBHEE 3TH HCCIEA0BaHHS MPHMEHSAIOT B MOYBOBEACHHH.

Hau6onbliee BHUMaHUe paHble YAENAnoch OLeHKe COAEepXKaHUA Blaru U pacTBo-
PHUMBIX coneii B MOYBAaxX MO CONMpPOTHBIIEHUIO, YeMy MOCBALIEHO MHOro pabor, 0630p
KOTOpbIX AaH B MoHorpaduu A.U. INozauskosa 2001 r.

* Pasnen Hanucan A.W. TT03aHAKOBBIM
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Ycnexu B HCMONb30BaHUM IJIEKTPOPU3UYECKHX MMapaMETPOB NMpPH NMOYBEHHBIX HC-
CJIEIOBaHUAX BO MHOIOM 3aBHUCHT OT QyHAAMEHTalbHO-TEOPETHYECKOro NMoaxoJa kK HX
TpakToBKE U 060OCHOBaHMI0. Hanbonee akTHMBHO MCMONB3YIOTCA NMapaMeTpbl €CTECT-
BEHHbIX U HCKYCCTBEHHbIX 3TIEKTPHUYECKHUX MOJEH.

EcTecTBeHHbIE 3NIEKTPUYECKHE TMOJs CaMOMPOM3BONBHO BO3HHMKAIOT B MOYBAX
BCJIEICTBHE HEPABHOMEPHOCTH pacnpeeneHUs CaMbIX Pa3sHbIX HOCHUTENEH JeKkTpuye-
CKHMX 3apsl0B B NIO4YBaX B OCHOBHOM MOJ AeHCTBHEM NMOYBO0Opa3oBaTe/IbHbIX MpoLec-
coB. M3aMepA10TCS OHM OY€Hb MPOCTO: HUCMOJNB3YIOTCA JBA HEMONSAPH3YIOLIMXCA 3JIeK-
TpoZa M Noboi nopraTHBHbIA noTeHUHoOMeTp. [TapamMeTpbl eCTECTBEHHBIX MONeEH — 3TO
Pa3HOCTH 3JNIEKTPHUUYECKHX MOTEHLHAIOB MEXAY pasNMYHbIMH TOYKAMH MOYBEHHOrO
MOKpOBa, NPOGHUAAMH NMOYB UM UX YACTAMH.

HckyccTBeHHO co3naBaeMble B MOYBax IJNEKTpHUECKHe MO NPH HCMOJIb30BaHUH
3MeKTpoHU3NYECKHX METOOB B MOYBOBEAEHHH NMONUHHSIOTCH TEM JKE 3aKOHOMEPHOCTSM.

[TockonbKy 3J1€KTpHYECKOE COMPOTHBIEHHE NPAMO NMPOMOPLHOHATILHO NAEHUIO Ha-
npsikeHus: R = K U/, To conpoTHBneHHe MOXHO paccMaTpHBaTh Kak MapaMeTp, Xapak-
TepU3YIOILUHA MOBeeHHE JNeKTpUUeckuX noneil B nousax. OHO Takxke IKCIOHEHLHAIb-
HO 3aBHCHT OT CBOHCTB NOYBBI, ONPEAENAIOIUX MJIOTHOCTb 3IEKTPHUYECKHX 3apsIO0B.

U Te, u Apyrue nonsg ¥ MX napaMeTpbl MOXHO OOBEAMHUTL B OJHY IpYMNy CTaLHO-
HapHbIX ekTpuyeckux nonei (CIIT) ¢ o6MMH 3aKOHOMEPHOCTAMU U paccMaTpUBaTh
B KayecTBe (YHIAMEHTAIbHOrO CBOMCTBA MOYB. JTO MO3BOJISET NMPUAATL UM CYLLECT-
BEHHOE 3HaueHue NP paCCMOTPEHHHM NMPOLIECCOB MOYBOOOPa30BaHHS U HX IHEPrEeTHKH.

[Mosenenne CIIT TecHO cBA3aHO C mpoleccamMu MOYBOOOpa3OBaHUA U MOXeET ObITh
00BACHEHO HCXOAS U3 IJIEKTPOMAarHeTu3Ma ¥ TepMOJMHAMHKH.

YcTaHOBJIEHO, YTO BEIMUMHBI 3NIEKTPUUECKHX MapaMeTpOB (MOTEHLHAIOB U NEKTPH-
YECKOro COMpPOTHBIEHHS) 0OpaTHO NPOMOPLHOHANIbHBI MJIOTHOCTH MOABHXKHBIX 3M€K-
TPUUYECKUX 3apAIOB, @ B3aUMOCBA3b TUIOTHOCTH MOABXHBIX JNEKTPHYECKUX 3apAI0B C
CONMPOTHBJIEHHEM U MOTEHLIHANaMH 3KCITOHEHLIHANbHAs. DTO OYeHb BaXKHbIA MOMEHT. OH
CIIY>XKMT OCHOBOIi 1)1 YCTaHOBNIEHHs 3aBHCHMOCTe MeXIy CBOHCTBaMH MOYB, CBA3aH-
HbIX C MIOTHOCTBIO MOJBHXKHBIX JJIEKTPUUECKUX 3apAAOB, U JJIEKTPUUECKMMHU MapameT-
pamH MoYB. YCTaHOBHTh TOYHbIE KOJMYECTBEHHbIE BENWYMHBI TNIOTHOCTEHN MOABHIKHBIX
9NIEKTPUYECKHUX 3apAfO0B Ul peanbHO (GYHKLUHOHUPYIOIMX B MPHPOAHOH 06CTaHOBKE
HaTHBHBIX M0YB HE MpeACTaBNseTCs BO3MOXHBIM. [TpHbmkeHHble 3Ha4EHUSA MOXHO M10-
JIyYuTh MyTEM CYMMHPOBaHUsA KOHLEHTpaLHii HOHOB, ONpeeAOLMX EMKOCTb KaTHOH-
Horo o6meHa (EKO), 1 noHoB nousenHoro pactsopa ([1P). [Toatomy anektpuueckue na-
paMeTpbl TeCHBIM 00pa30M CBA3aHbl C TAKUMH CBOHCTBAMH MOUB, KaK CyMMa MOIJIOLLEH-
HbIX OCHOBaHWii (S), emkocTs noryouenus (T), conepxanue coneil (3aCONEHHOCTb MOY-
BEHHBIX pacTBOpoB). Bonee omocpenoBaHHO 3JIEKTPHYECKHE MapamMeTpbl CBA3aHbl CO
cBoiicTBaMu, onpezaenstowmumu cobctBeHHo EKO, — rymycoconepskaHneM, MHUHepaib-
HbIM M MEXaHWYECKHM COCTaBOM, 00Liel yaenbHOH NOBEpPXHOCTBIO H T.1N.

DnekTpuyecKoe COMPOTHBIEHHE OTHOCHTCS K TaKUM NapaMmeTpaM IMOuBbl, KOTOPbIE
JIErKO U3MEpSIOTCS B INOJIEBbIX M J1aOOpPAaTOPHBIX YCINOBHAX M MpPU 3TOM AOCTATOYHO
00BbeKTHBHO MO3BOJIAIOT OLEHHBATh MHOTHE MOYBEHHbIE CBOcTBa. [IpMeHeHue Jnex-
TPUYECKOrO COMPOTHBIIEHHS B kayecTBe 0OOOLIEHHOro MOKa3aTeNs MOXET OCHOBbI-
BaThCs TOJIKO Ha BbIABJIEHHBIX TECHBIX CBA3AX €r0 CO CBOWCTBaMM MOuBbI. TakuM 06-
pa3oM, B 3aBUCHMOCTH OT KOHKDETHBIX YCJIIOBMH W MOCTaBJICHHOW 3aJa4M 1O MNOTEH-
uMany 4 yaelbHOMY 3JIeKTPHYECKOMY COTNPOTHBIEHHIO MOXHO OLIEHHBATh AOCTATOYHO
60/1bLIO CHEKTp MO4YBEHHBIX CBOHCTB.
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Puc. 4.4. KpuBbie snektpuueckoro conpotusiieHns (OM:M) OCHOBHBIX THUIMOB MMOYB: a —

JEpHOBO-NOA30JIUCThIE MecyaHble; 6 — IepHOBO-NMOA3OIUCTbIE CYTJIMHHUCTBIE; B — Cepble

JIeCHbI€; I' — TEMHO-cepble JiecHble; 4 — yepHo3eMbl L{HO (Kypckas 0611.); e — cBeTno-kaiu-
TaHoBble (Bonrorpaackas o6i1.). CnpaBa OT KOJIOHOK — FeHETHYECKHE TOPH3OHTI

K HacTosweMy BpemeHH pa3paboTaHa TeopeTHueckas kOHUenuuu noseaeHus COI1
B NOYBax M MOJEJNIbHbIE MPECTaBIEHUA O HUX Ha MOP(OHHO-FOPU3OHTHOM, NpodHIIb-
HOM, KaTeHHO-JNaHAWA(pTHOM W 30HANBHOM YPOBHSX OpraHM3auuu MOYBEHHOroO MO-
xpoBa (A.H. [To3aHsaKkOB).

Jlns kaxaoro TMMa no4ysooOpa3oBaHMs YCTAHOBJIEHBI CTPOro creundpHryeckue Be-
nuurHbl napameTpoB COI1 B 3aBUCMMOCTH OT HHTEHCHBHOCTH MPOSBJEHHA MOYBOOO-
pa3oBaTeNbHBIX MPOLECCOB, XOTA 1A Pa3lHYHbIX TUIIOB NMOYBOOOPa3OBaHHA UX HU3Me-
HeHue B Mpoduiie MOXeT ObITh aHAJIOMHYHBIM MJIM cOBNanaTh (puc. 4.4)

INMpodunbHbie kpusble napamerpoB COIT NMOYB OCHOBHBIX FEHETHUECKHX THIOB
MoYBOOOPa30BaHMA OTPAKAKOT TEKCTYPHO-XUMHUUYECKYIO opraHusauuio M auddepen-
uMauuio npoguneii, a Takxke conpsikeHbl ¢ HHTEHCMBHOCTBIO TIPOSABJIEHUS XapaKTep-
HbIX NO4YBOOOPA30OBATENBHBIX POLIECCOB.

Tak, B aBTOHOMHBIX JaHawadTax ryMHIHOW 30HbI AN LEIHHHBIX aBTOMOPQHbBIX
HeHapyUIEHHbIX JEPHOBO-NOA30JMUCTBIX MOYB aBTOHOMHbIX JJAHALIAPTOB, YCTAHOBIEHO
S-06pa3Hoe nameHeHue napamerpo COI1 B npoduie, CONpsKEeHHOE C 3aKOHOMEPHbBIM
H3MeHeHHeM OOJbIIMHCTBA CBOHCTB (EMKOCTBIO NOrjolieH s, nsmeHeHneM SiO,, R,04
M coliep>kaHHeM HJia).

B anioBHaIbHBIX FOPU3OHTaX U MOpPGOHAX, XapaKTEPU3YIOIUMXCA MHTEHCHBHbLIM
BbIHOCOM BBICOKOAMCMEPCHBIX YAacTHL W HAaKOMJEHUeM KBapua, MOJEBbIX LUMNATOB H
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JpYrHX YCTOHYMBBIX MHHEpAJIOB, OMOA30JIMBaHHE OOYC/OBIMBAET OTHOCHUTEIbHYIO
06eJHEHHOCTb MOYB NMOABHXHBIMH 3JIEKTPHYECKUMH 3apAJaMU MO CPABHEHHUIO C aKKy-
MYJIATHBHO-TYMYCOBBIMH M WIITIOBHATIbHBIMM FOPH3OHTaMH, UTO OMpeAeNseT B HUX
6oiee BbICOKHE apaMeTphbl.

CynecyaHble U mnecdaHble Pa3HOBMIHOCTH MOP(GOHOB, FOPU3OHTOB M NOYBEHHBIX
npoduner AepHOBO-NOA30AUCTBIX ABTOMOPGHBIX MOYB, HMEIOLIUX HCXOMHO BbICOKOE
coaepxanune SiO, u, cnenoBatenbHO, KpaliHe HU3KHE MIIOTHOCTH MOJBMXHBIX JJ€K-
TPHYECKHX 3apaJ0B, 06/1a1al0T BecbMa BBICOKMMH napamerpamy COI1.

B 3aBHCHMOCTH OT cTeneHH BhIPaXKEHHOCTH MPOLIECCOB AEPHOBOCTH, OMOA30NHBA-
HHUS ¥ WITIOBUMPOBAHUA U3MEHSAIOTCH NULIb pa3siHyHble y4acTku S-o6pa3Hoii kpuBoi
napamerpoB COI1 npu HensmeHHO coxpaHsolleiica ee ¢popme.

[pouecchl OKyNbTypHBaHHS B AEPHOBO-NOA30MCTHIX MOYBAX HarpaBieHbl Ha CHU-
x#eHue napameTpoB CII1, kOTOpOE MPOUCXOAUT B COOTBETCTBHU C HX HHTEHCHBHOCTbHIO.

[Tpouecchl orneeHys Takke yMeHbLIAOT BennuuHbl napamerpoB COII no cpasHe-
HHUIO C aBTOMOP(HBIMM NOYBaMU MOJ30JUCTOrO THMA CXOJHOTO MEXaHUYEeCKOro co-
CTaBa, YTO OOBACHAETCA HAaKOMJEHHEM HOHOTEHHBIX COEAUHEHHI 3a cueT pacnajga
anoMo- U GeppocUnUKaTOB B pe3ylibTaTe Mepexoa B MOABIXHOE COCTOSHUE UX NPO-
JYKTOB — COeJUHEHU Jkene3a, MarHus, ajllOMUHUsA, a Takxke (GOPMHUPOBaAHHEM CIIOXK-
HBIX OpraHU4ecKHX U OpraHO-MHHEPATbHBIX COEAUHEHHH.

B retepoHoMHBbIX NaHAIapTaX TYMHUIHOM 30HBI, Iie FEOXUMHUYECKH NOJYUHEHHbIE
cynepakBaibHble JlaHAWA(THl BBIMONHAIOT POJib AKKYMYJISATOPOB BELLECTB, MOCTY-
MaloILMX C MOBUANIBHBIX aBTOHOMHBIX NaHaagToB, napamerpbl COI1 pacnpeneneHsl
TaKKe cOOOpa3HO KaTeHHO-NaHAWAadTHON OpraHM3alMy NOYBEHHOro MOKpoBa: Gonee
BbICOKHe BennuuHbl napamerpos COI1 HabmoaaloTcs B 3MMIOBHANbHONM 4acTH KaTeHbI,
HECKOJIbKO MEHbLLIHE — B TPAHC-3JIIOBUAILHOM U TPAHC-aKKyMYNSATHBHO IMApOMopd-
HOM CEKTOpax CyNnepakBaJbHOW 4acTH KaTeH, a MHHUMaJbHble — B TOAYMHEHHBIX
nanawadTax, rae WHTEHCUBHO MPOTEKAlOT MPOLECCHI, HANpaBlieHHbIE HAa YCWJIEHHE
TUIOTHOCTH 3JIEKTPHUUECKUX 3apAA0B, — TOpPOHAKOMIEHHE U OrJIEEHHE.

VYuureiBas Tpuany I'epacuMoBa: ¢akTopbl — MpOLECCHl — CBOMCTBA, MapaMeTphbl
COI1 kocBeHHBIM NYTEM CBA3aHbI TakXkKe H ¢ (haKTOpaMH NOYBOOOPa3OBaHHS.

K npumepy, napametpbl COI1 nous conpsxenbl ¢ GUTOreHHOH CTPyKTypoit aBTO-
HOMHBIX M reTepoHOMHbIX nanawadroB (BI'Ll) yepe3 nmocpeacTBo pasznuuuii B “Ha-
NpsAYKEHHOCTH MPOSABJIEHUS MOYBOOOPa30BATENbHBIX NPOLECCOB B HUX.

B aBroHOMHBIX naHamadrax, rae pacnpocTpaHeHbl aBTOMOP(HbIE JEpHOBO-N030-
JIMCTBIE MOYBbI, OcNabieHHe NMPOLECCOB IYMYCOHAKOIIEHHs B PAAy: AEPHOBBIE, AEPHO-
BO-NOJ30JIUCTBIE M MOA30JIUCTbIE MOYBbl MPUBOAWT K U3MEHEHHIO KOMIUIEKCa CBOWCTB,
o6ycnaBnuBalolUX YMEHbLIEHHE MIOTHOCTH MOJBHXHBIX NEKTPHYECKHUX 3apAl0B, UTO
BbI3bIBAET yBelHueHHe BenuuuH napamerpoB COIT B MOYBEHHOi TOMNLIE, 3aTPOHYTOM
npoueccaMi nouBoodpazoBaHus. Takoke BAUAET Ha MIOTHOCTb 3JIEKTPHUYECKUX 3apsAloB
NOYBbI U3MEHEHHE COCTABA PACTHTENBHOCTH — OT JIYTOBBIX accouyanuii k GopeanbHbIM.

B nmouBax paznuuHbix mapuenn oaHoro BI'L| pasnuuus B IJIOTHOCTH 3JIEKTpHUe-
CKHX 3apa10B GOPMHUPYIOTCA B COOTBETCTBUH C hHUTOreHHOH cTpykTypoii BI'LL.

Penved cnyxut HauGonee MOLIHBIM (HaKTOPOM, M3MeHstolMM nmapamerpbl COIT
MOYB, BCJIEJCTBUE HHTEHCHBHOTO NepepacnpeaeieHus B HUX BOJbI M Onajia Mpu noy-
BOOOpa3oBaHUH.

3oHanbHas CMeHa HanpaBJeHHOCTH MO4BO06Pa3oBaTENbHBIX NMPOLECCOB — OT MpO-
LIeCCOB BblLIENaYuBaHusA, UMEIOLIUX Npeobnajalolliee 3HAYEHHE B NOYBAX MOA30JIH-
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CTOrO THMA, 10 MPOLECCOB HAKOIUJIEHUS BELIECTB B MIOYBAX Y€PHO3EMHOr0, COJIOHLOBO-
r'0 U COJIOHYAKOBOrO TUIMOB — MPHBOJUT K COOTBETCTBYIOLIEMY CHH)KEHHIO TApaMeTPOB
COIT u n3MeHeHH0 GOpMbI NPOGUIBLHOFO UX pacnpeAeneHH.

B yepHo3emax HabGnioaaercs ymeHblueHue napametrpoB CIIT U cMeHa ux npo¢unb-
HOTO pacnpejeneHus Ha JABYXC/IOHHOE B COOTBETCTBHH €O c1aboii AByUNEHHOI TEKCTyp-
HO-xuMuUueckoii auddepeHunanueil npopuns. B conoHuax U conoHyakax BeTHYHHBI
napametpoB COI1 ewie Gonbllie CHHKAIOTCA B COIOHLIEBATBIX U 3aCONEHHbIX TOPH30HTAX.

Paspa6oranHbie koHuenuuu noseneHHs CIOIl moys nMo3BONAIOT MX paccMaTpUBaTh
Kak ¢yHJaMeHTaNbHble CBOMCTBA MOYB M CYIECTBEHHO PacLLMpAIOT o6IacTb MpHUMEHe-
Hus MetopoB CII1 B npakTHke 00L1Ero reHETHYECKOro U MPUKJIAAHOTO MOYBOBEAEHHS.

Hrak, Bnusuue akTopoB nouBooOpa3oBaHus Ha 3NEKTPUYECKHE NapaMeTpbl MOXHO
OLIEHUTD Yepe3 HX CBA3b C MOYBOOOpa3oBaTeNbHBIMU MPOLIECCAMH U CBOMCTBaMH MOYB.

Pacnipenenenye MIOTHOCTEH MOABWXXKHBIX 3NEKTPUUECKUX 3apAJOB B MOYBAX OCY-
LECTBAAIOT NouBooOpa3oBarenbHble npouecchl. Kaxablii aneMeHTapHbiii nmousoobpa-
30BaTeNbHBIN npoLecc, kKak yxe 6bU10 ckazaHo, “pabotaer” Ha oborauieHre i obea-
HeHHe D3JIEKTPUYECKUMH 3apaliaMM  OIfpPENENeHHOr0 IeHeTHYecKoro obpa3oBaHuUs:
Mop¢ioHa, TOPH3OHTA, YaCTH MOYBEHHOrO NMPOQUIIA UK BCeii ee TONLIM.

B coBpeMEeHHOM MOYBOBEEHHH TBEPAO YCTAHOBJEHO, YTO KaXZOMY THIY MOYBO-
o6pa30BaTeNbHONO NMpoLecca UK X COYETAHHIO COOTBETCTBYET CBO# THI MOYBEHHOTO
npoduis ¢ BIOJNHE ONpeieNieHHbIM YepeJOBaHHEM MOYBEHHBIX FOPH3OHTOB, KOTOpbIE
06001al0T MpH3HAKK U CBOIiCTBa GONBLIOIO pAfia KOHKPETHBIX MOYB H CBA3aHbI C HH-
MM €HHCTBOM NPOUCXOXKIEHHs, NPeBpallieHus, NepeABIKEeHHs U pacnpelesieHHs Be-
uect (MU.I1. epacumoB, M.A. I'na3oBckas).

[MouBeHHbIe CBOWCTBA, BIMAIOUIYE HA MUIOTHOCTb MOABMXKHBIX JJIEKTPHUECKHX 3a-
pANOB, TakHe KaK BNAXHOCTb, COAEpXkaHHe colieif, MIOTHOCTb CIOXKEHHA H ApYTHe,
TaK)Ke CBA3aHbl C 3IEKTPHYECKHM COTIPOTHBJICHHEM IKCIMOHEHLMAIbHbBIMH U €CTECT-
BEHHBIMH NOTEHUHANAMH, IKCNOHEHHAIbHBIMH 3aBUCHMOCTAMH.

DNeKTPUYECKOE COMPOTHBJIEHHE — KOMIUIEKCHas XapaKTepUCTHKA MOYBEHHBIX
cBoiicT. [To3TOMY €ro MCnonb30BaHHE BO3MOXKHO VIS OLIEHKH W ONpelesieHUus 3TUX
CBOKCTB B 3aBHCHMOCTH OT YCJIOBHii U 3a/1a4 HCCIIEIOBaHHA.

B nousoBezieHHH KCMONB3YIOTCA KAk MOJNEBbIE, TaK U J1aGOpaTopHbie METOAbI, C MOMO-
LIBLIO KOTOPLIX M3MEPSIOT YIENbHOE 3MEKTpHUYeckoe conpoTurieHye. B naboparopuu Bo3-
MOXKHO Bbifie/ieHHE H H3yueHHe BITHAHUA OJHOIO Kakoro-nu6o ¢akropa Ha CONpOTHRNIEHHUE.
B OCHOBHOM H3Y4YaIHCh BIAKHOCTL H coiepkaHue coneii (A.D. Bamoununa, H.H. ['opbyHo-
Ba). CTeneHb 3aco/ieHHs MOYB ONMpeAeNndeTcs B JIaGOpaTOpHbIX YCIOBUAX MO MEKTPONpPO-
BOJHOCTH NOYBeHHOI nacTul Wik pacteopa (A.d. BamonuHa, 3.A. KopuaniHa). B naHHOM
Clyyae BIQKHOCTL O0pasLOB NMPAKTHYECKH OAMHAKOBA. Pasniumus B 3/1eKTPHUECKOM COMpo-
TUBJIEHHH 00YCJIABNTUBAETCA PadIMUMAMH B 3aCONIEHHOCTH NOYBEHHbIX 06pa3LOB.

B noneBbIX yCNOBUAX, KOria Ha COMPOTHBIEHHE OKa3bIBAIOT BIHUAHHE MHOrOYMC-
NIEHHBIE NOYBEHHblEe (PaKTOPbl, HHTEPIpPETALUA Pe3yJbTaTOB INMEKTPHUECKOrO 30HAU-
POBaHHUA U MPOGHUAHPOBAHUA MOXKET BECTHCH ABYMS MyTAMH:

1. U3yyeHne kakoro-imu6o ogHoro cBo#cTsa (BIaXHOCTH, 3aCOJICHHUS, TeMIepaTy-
pbl) B YCIOBUAX €ro NperMYIIECTBEHHOrO BapbHPOBaHHA B MOJEBbIX YCIOBHAX U MO-
CTpPOEHHE IMITUPUYECKHX 3aBHCHMOCTEH COMPOTUBIEHHUS OT ITHX CBOHCTB.

2. OueHka MOp(oJIOrHH NMOYB B YCIIOBHUAX NMPeHEOPEXKHMMO MAJIOro BIMAHUA TEMIIE-
patypsl M yBI@KHEHHA Ha CONPOTHBJIEHHE B €CTECTBEHHBIX YCNOBUAX (BIAXHOCTb
6onsiie MKCB-IIIB, temneparypa Boitte 20°C).
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Mesxay TeM, BO MHOTHX CITy4asiX BIHSHUE BIOKHOCTH Ha CONPOTUBIIEHHE NMOYB MOXHO
CYMTaTh NpeHeOpeXHMO MaibiM, HaripuMep, Kak nokasan JI.0. Kapnayesckuii ¢ kojera-
MH, Ha aBTOMOPGHBIX NOYBAX MYMUIHO#H 30HBI (ZEPHOBO-TIOA30MCTHLIX), KOTAA BJIOKHOCTD
no npoduio noussl u3meHserca B AuanasoHe MKCB-IIIIB, 10 ecTb, COrNIaCHO 3aKOHY
Makcgesna-bonblimMaHna, oka3biBaeT MUHUMAIBLHOE BIMSHHE Ha COMPOTHUBIIEHHE.

JlepHOBO-MOA30/IUCTBIE TOYBbI XapakKTEPU3YIOTCA TPEXWIEHHBIMH KPHUBLIMH
(puc. 4.4a). MakcMMyM COTIPOTHMBJIEHUS MPUXOAUTCA Ha 0GeAHEHHbI OCHOBaHHAMH
ropusoHT A; (E). B resHeTrueckoM psany: 1epHOBO-MOA30NHCTas — CBETIIO-Cepas Jiec-
Has — 4YepHO3eM OIMOJA30/IEHHbIH — YepHO3eM BbILENOUYEHHBIH — YEPHO3EM OOBIKHO-
BEHHbIIf MPOUCXOAMT MOCTENEHHOE YMEHbIEHHE BBIPAKEHHOCTH MPOLIECCOB 3MIO-
BUMpoBaHUd, AuddepeHauns npoduns cHwxaerca. COOTBETCTBEHHO KpHBas pac-
npeneneH|s CONPOTUBIEHHS MO NMPOGUIIO U3 YETKO BLIPAXKEHHOM, TPEXUJIEHHOI ne-
pexonut B cnabo auddepeHunpoBaHHyto no npopuno (cM. puc. 4.4). Takas xe 3a-
KOHOMEPHOCTb HabniofaeTcs mnpu mnepexoge OT aBTOMOP(HBIX  JEPHOBO-
NOA30NUCTHIX NMOYB K JAE€PHOBO-TJIEEBbIM OTOPGOBAHHBIM U TOP(PAHBIM MOYBaM B Ka-
TeHax ryMuAHOIi 30HbI (A.H. [To3aHsakoB 1 apyrue).

OnexkTpuyeckye napameTpbl B MOYBaX MOA30NUCTOrO THIA ONpeleNAIOTCA pachnpe-
JeNIeHNeM MOABHXKHBIX 3NEKTPUYECKUX 3apAjOB, KOTOpbie POPMHUPYIOTCA MoJ AeiCT-
BHEM 3JIEMEHTApHBIX NOYBOOOPA3OBATENBHBIX MPOLIECCOB. DTH MPOLECCHI ONPEAENAIOT
OTHOCHTENbHYIO 00€IHEHHOCTb MOJBHXHBIMH JJIEKTPUUECKHUMH 3apAfaMH 3JIOBUANb-
HBIX FOPU30HTOB U OTHOCHUTEJIbHYIO 000rallleHHOCTh MMH MJUTIOBHAIBHBIX U aKKyMY-
JIATUBHO-TYMYCOBBIX TOPH30HTOB.

B npocdune nepHOBO-NOA3ONUCTHIX MOUB, KAK OCHOBHOTO KJIACCHYECKOTO NMpeJcTa-
BHUTEJA MOYB MOA30JIMCTOrO THUIA NO4YBOOOpa3OBaHMs, YCTAaHOBNEHO S-06pa3Hoe u3Me-
HEHUE DJJIEKTPUYECKUX TMapaMeTpoB, KOTOpoe OOpaTHO NpPONOPLUHOHAIBHO S-
o6pa3HOMYy M3MEHEHHMI0 eMKOCTH KaTHOHHOro obMeHa, cojepxaHuio una, R,0;, co-
JIepXaHUIO ryMyca W MpAMO MpPONOPLUUOHANLHO S-06pa3HoMy u3MeHeHHIO SiO; (cM.
puc. 4.4a). [lecuaHble pa3HOBUAHOCTH FOPH3OHTOB M MOYBEHHBIX MpOQHIEii 1epHOBO-
NOJ30JIUCTBIX aBTOMOP(HBIX MOYB, KOTOPblE B CHJIy HCXOQHOTO JIUTOJNIOIMYECKOrO H
rpaHynoMeTpudeckoro coctaBa oboraueHsl SiO,, u, ClefA0OBaTeNbHO, UMEIOT Malble
MJIOTHOCTU MOJABUXXHBIX JJIEKTPUYECKUX 3apAloB, 06NafaloT 3HauMTeNbHO 6onee Bbl-
COKHUMH 3JIEKTPHYECKUMH NMapaMeTpaMH MO CPaBHEHHUIO C CYMJIMHUCTBIMH MOYBaMH.
T'opu30HTBI U 4acTH Nnpo¢uieii, B KOTOPbIX NMOYBEHHBII CyOCTpaT CLIEeMEHTHPOBaH OK-
CHJIaMH jkene3a M allloMUHMA, 001ajalT BecbMa BLICOKUMH BelHYMHAMU NAapaMeTPOB
3NEKTPUYECKUX MoNeH, 4To, MO-BUAUMOMY, 0OBACHAETCA GOPMHUPOBAHHEM XKECTKOTO
ckeneTa ¢ HU3Kko#i 0OMeHHo# cnocobHOCThIO. [IpyH ycuneHum cTeneHy onoa3oa1BaHu,
BCIeA 3a yBENMYEHHEM MONEKYyNApHbIX cooTHoweHui SiO,/R,O; cOOTBETCTBEHHO
yBEJTHYHMBAIOTCA U BEIMYHUHBI NapaMeTpoB. MeHee 3HauuTeNbHbIe U3MEHEHUS B UHTEH-
CHUBHOCTH MPOLIECCOB OMOA30JIMBaHUSA B NouBax pasHbix BI'L] Takxke BbI3bIBAIOT H3Me-
HEHUs JNEeKTPUYECKUX MapaMeTpoB. HanpumMep, 3neKTpHyYECKOe CONPOTHUBIIEHHE IMO-
BHAJIbHBIX TOPH3OHTOB YBEJIUYHUBAETCA B PAAY MOYB: MOJ KOMBITHEM, OCOKOI BONOCH-
CTOi, €NIbHUKOM B LIEJIOM H €JIOBbIM MOAPOCTOM. JTO JaeT OCHOBaHHE MO BelHYHHaM
3NEKTPUYECKHX MapaMeTPOB CYAUTH O CTENEHH Pa3BUTOCTH NMOA3071000pa3oBaHu, MO-
HHMMas 1ojJ HMM BCIO COBOKYMHOCTb MpOLIECCOB, HanpaBlieHHbIX Ha Mpeobpa3oBaHUE
MUHEpAIbHOM 4acTH U MPUBOAALLMX K TEKCTYpPHO-XUMHYeECKOii UX auddepeHunalmy.

Hapsany ¢ coGCcTBEHHO OMOA30NHBAHHEM BaXHYIO pOJib B TEKCTYPHO-XUMHUECKOM
JuddepeHUMAMH NOYB MOA30JUCTOrO TUIA UTPAIOT MpoLecchl rugpoMopdusma — or-
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neeHre M TOpPGOHAKOIUIEHHE. DTH MPOLECCHl CHIKAIOT JNIEKTPUYECKUE MapaMeTpsl,
TaK Kak NPUBOAAT K YBEIHYEHHIO TUIOTHOCTH CaMbIX Pa3lMuHBIX BUAOB MOABHXKHBIX
3NEKTPHYECKHX 3apanoB. Tak, Bce NepHOBO-MOA30IMCTbIE MOUBbI Pa3HO#t CTEeNeHH or-
JieeHHs B aBTOHOMHBIX U I€TEPOHOMHbBIX JNaHIIAPTaX UMEIOT MEHbLIME BEJIUYHHBI
3IEKTPHYECKUX MapaMETPOB, YeM UX aBTOMOP(HbIE aHAJIOTH.

B ruapoMopdHbiX MouBax aBTOHOMHBIX JIAaHAIIA()TOB OrjleeHHe 4acTo He COMpo-
BOXKAAETCA npoueccaMy TOpGOHAKOIIEHHs, U CHHXEHHE 3NIEKTPUUECKUX NTapaMeTpoB
MO CPaBHEHHIO ¢ aBTOMOP(GHBIMH NMOYBAMH MEHbILE, YeM B FeTEPOHOMHBIX JaHaLag-
Tax (cM. puc. 4.46-r)

B rneeBarbix M rineeBbIX MOYBaX aBTOHOMHBIX JNaHAlagTOB Haubonee pe3ko Mo
JNMEKTPUYECKUM  MapaMeTpaM OTJIHYAIOTCH JJIIOBHANBHBIE W  aKKYMYJIATHBHO-
ryMYCOBbI€ TOPH30HTBI OT aHAJOrMYHbIX TOPU3OHTOB aBTOMOpP(HBIX Nous. [Ipu ornee-
HUM MOpOJBI MIH WIUTIOBHAIbHBIX FOPU3OHTOB TAaKHUE pa3fiMuUA XOTA M 3aMETHBI, HO
MeHee kKOoHTpacTHbl. Hanpumep, B npeaenax kareH, uzydeHHsix B LIJII'3 (TBepckas 06-
nacts), Ha ABC MI'Y “YaiHukoBo” u SIxpomckoii noiime (MockoBckas 0651acThb), Ha-
6ionaloTCA CleAyoLe 3aKOHOMEPHOCTH B H3MEHEHHH DNIEKTPUUECKUX NapaMeTpOB.

1. B nouBax 3noBHaNbHON YacTH KaTeHHO-AaHAWA(THOrO CONpAKEHUS INEKTPH-
YyecKkHe napameTpbl BeCbMa BbICOKM W pocturatoT 60-80 MB u 1,5-2 TbhIc. OM.M 1id
necyaHbIX MOYB.

2. B nmouBax TpaHCI/IOBUAIBHOIO U TPAHCAKKYyMYJISATHBHOIO CEKTOpOB, TZe pac-
NpOCTpaHEHbl AEPHOBO- U TOPGAHO-NOA3ONUCTHIE FIEeBaThiE U FiieeBble NOYBbI, Napa-
METPbI pe3K0 CHUXaloTCA. BennunHa conpoTuBeHus, Hanpumep, He Bbile 500-800 u
100-120 om.M, cooTBeTcTBeHHO. PopMa NpoduUIbHBIX KPUBBIX OcTaeTcs S-06pa3Hol 1
OTpaxaeT NpoUIbLHYI0 OpraHU3aLMIO 3THX MOUB.

3. B nopuuHeHHbIX naHjwadTax, rae NporpeccUpyrollii ruapoMopdu3mM conpo-
BOX/JAeTCs WHTEHCHBHBIM TOP(OHAKOMIEeHHeM, HaGMIOJAIOTCA HHU3KME Mallou3Me-
HAoLuMecs Mo npoduno TopdhaHo-rneeBsix U TOpGAHBIX MOYB MapaMeTpbl ECTECTBEH-
HbIX JNIEKTPUUECKUX NOoTeHLHaNoB 5—-8 MB u conpotusneHue 20—-60 oM.M.

Hecmotps Ha cnaboe u3MeHeHHe CONPOTUBNEHHH B TOPGAHBIX MOYBAX, KAK KOMIO-
HEHTaX MOAYMHEHHbIX NaHAIa¢TOB, UX Pa3HOBUAHOCTH Pa3lINYAlOTCA MO MapaMeTpaM,
XOTA TONLKO MPH AOCTaTOYHO 6orarom craTUCTHYeckOM Marepuane. Tak, mpu B33
OKYJIbTYPEHHbIE eNe3ucTo-kapboHaTHble U KapOOHaTHblE pasHOBUAHOCTEH TOPGhAHBIX
nouB SIxpomckoif noiiMbl KMEIOT conpoTHBeHHe He Bbiiie 15-18 om.mM. ConporuBieHue
NeperHoiiHO-TOPQAHBIX JKENE3UCTBIX MOUB Mo BceMy npodumo 15-40 om.M, unosato-
Top(siHble NMOYBBI UMEIOT COMPOTHUBNIEHHE TaKXke B 3TUX npeaenax. MIHTeHcUBHbIE cO-
BpEMEHHbIE MPOLIECChl OKY/IbTYPUBAHUA 1€PHOBO-NOA3ONUCTBIX U TOPPAHBIX MOYB NPH-
BOJAT K CHIXeHHI0 nmapameTpoB C3I1 no cpaBHEHHIO C UX LIENTMHHBIMH aHATIOTaMH.

[Tpo¢unbHbIE KPUBbIE 3EKTPUUECKHX MAPaMETPOB — ECTECTBEHHBIX MOTEHLMAIOB U
COMPOTUBIIEHUS JEPHOBO-MOA3ONUCTBIX OKYJIBTYPEHHBIX CYTJIMHUCTRIX MOYB, HMEIOLUUX
B npoduiie OCTATOYHO OMOA30JNEHHbIH MOPU3OHT, NMPAKTHYECKU BCEraa TPEXCIOMHbI, S-
o0pa3Hoii (OpMbI, a BETUUHHBI ANEKTPHYECKUX [TApaMETPOB OCTaTOUHO-OMOA30JIEHHOrO
rOpU30HTa U CONpOTHBJIeHHe He Bbille R=70-150 om.M 1 E=10-20 MB.

Ha MouHBIX necuaHbIX, JOCTATOYHO OJHOPOIHBIX OTIOXKEHHAX, KPUBbIE JNIEKTPH-
YeCKHX MapaMeTpOB JBYCJIOHHBI, C HECKOJIIBKO MEHbLLIEH NX BEIMUHHON B OKYJIbTYPEH-
HBIX MAaXOTHBIX FOPU3OHTAX M0 CPABHEHHUIO C MOANAXOTHLIMHU, BEIMUHUHBI COMPOTHBIIE-
HUS U eCTECTBEHHBIX MOTEHLMANIOB B 3aBUCHMOCTH OT CTEMEHH OKYJIbTYPEHHOCTH MO-
IyT JOCTHFATh OT OJHOM 10 HECKOJIBKHX COTeH oM.M H 30-50 MB.
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INpu OTCYTCTBMM ONMOA30JIEHHOr0 rOPU30OHTA, KOrJa OKYJIbTypUBaeTcs mouBoodpa-
3ylolas nopoaa, kpUBble NPoGUILHOr0 H3MEHEHH NapaMeTpOB NpPEBPAILAIOTCS MPakK-
THYECKH B NPAMYIO JIMHHIO.

3oHanbHasA cMeHa MpOLIECCOB BhIlliEIaYMBaHUs, MMEIOILMX Npeobnanatouiee 3Have-
HHe B 6OJIbLINHCTBE MOYB 'YMHAHOI 30HBI, Ha GoNee SpKO BbIpaXXeHHBIH Npouecc ry-
MYCOHAKOIIIEHHS B CepPhIX JIECHBIX U OCOOEHHO B YEPHO3EMHBIX MOYBAX B 3HAYMTENb-
Hoii Mepe BnuseT Ha napameTpbl COIl B CTOPOHY MX CYILECTBEHHOTO CHHXKEHUS MO
CPaBHEHHIO C aBTOMOP(HBIMH IEPHOBO-NIOA30JIUCTBIMH NOYBaMH (CM. puc. 4.4a—¢).

VYcunenue npouecca ryMyCOHaKOMIEHHS B CepbiX JIECHbIX MOYBaxX M ocnabneHue
3MIOBHANBHOrO MpoLecca NPUBOAAT K M3MEHEHHIO KOMIUIEKCa CBOWCTB, CBA3aHHBIX C
MJIOTHOCTBIO MOABUXHBIX 3JeKTpUYeckuXx 3apsaaoB. [ToaToMy npodunbHble KpHBbie
cepbIX JIECHBIX MOYB, TaKXKe UMes S-o6pasHylo Gpopmy, 061aal0T MEHBILINMH BENHYH-
HaMH 3JIEKTPUYECKUX NnapaMeTpoB (CM. puc. 4.4a-B).

B yepHo3eMax U UX ceBEpHbIX IYMHAHBIX aHaloOrax — AEPHOBBIX H TOPPAHBIX NOU-
BaX MpOLECC HAKOMJIEHUs ryMyca U OTCYTCTBUE MMPOLIECCOB BbIllEIauWBaHUs BEILECTB
BBIP@KAIOTCA B 00LIEM CHIXEHHH BENHWYHH INEKTPUUYECKHX NMapaMeTpoB B BEPXHHX
CJI0AX 3THX MOYB ¥ (OPMHUPOBAHUU ABYXCJIOHHOIO NOYBEHHO-3IEKTPUUECKOro Npodu-
ns ¢ oaHo# cocpenorodeHHoit JJIC, xapakTepusyloleil “HanpsXXeHHOCTh” mpolecca
rymycoHakomienus. Orciona 60nbloe BIHAHHE Ha BeJIMUMHBI JJIEKTPUYECKUX Mapa-
METpPOB NMOBEPXHOCTH NMOYBEHHBIX YacTull. (cM. puc. 4.4a ,6).

T10THOCTb MOABMXXHBIX 3NEKTPUYECKHX 3apAZIOB B ITHX MOYBAX B OCHOBHOM OMpeneNs-
ercs MOBeeHHEM U KapTHHON M3MeHEeHHs B OYBEHHOM IMOMIOILAOIEM KOMILIEKCE HOHOB
Ca u Mg. [To3aToMy cBs3M MeXIy MEKTPHUYECKUMH NapamMeTpamy, NOroLIeHHBIMM OCHOBa-
HUSIMH M YIIeNBHOM MOBEPXHOCTBIO 3THX MOYB, 0COOEHHO BHELIHEIA, N0 a30Ty BeCbMa TECHbIE
(cM. puc. 4.5.8, r). EcTecTBEHHO, YTO 3TO YTBEpXIEHHE OTHOCHTCA TOJBKO K LIENIMHHBIM 30-
HaNbHBIM NoyBaM. MIHTpa3oHaNbHbIE MOYBbI M NOYBbI MOABEPXKEHHbIE AHTPONONEHHBIM BO3-
JIeiCTBUSAM, O4EHb 4acTO MMEIOT MOBbIILIEHHOE COAep)kaHe HOHOB B PaCTBOpPAXx, YTO TAKXKeE
BJIUSAET Ha XapaKkTep pacrpe/ieNneHns 3eKTPHUYECKHX MapaMeTpoB B HUX.

[Ipn ¢dopMHpoBaHHH NOUYBEHHO-3NIEKTpHUYECKUX Npoduneli CONOHUOB U conopeit
nepBOCTENEeHHOe 3HaueHue, Hapaay ¢ nornouieHHbiMH Ca 1 Mg, npuobpeTtaet Na, a B
3aCOJIEeHHBIX MOYBAX M CONIOHYAKAX — KOHLIEHTPALMH HOHOB MOYBEHHOTO pacTBOpa (CM.
puc. 4.4a, 6).

[MouBeHHO-3JIEKTPHUECKHiT MPOJUIb CONOHYAKOB HanMeHee AU depeHLnpoBaH Mo
3NEeKTPHUECKHM NapaMeTpaM, YTO CBA3aHO ¢ 060raleHHOCTbIO BCero Npoduns ConoH-
yaka HOHaMH NMOYBEHHOTO PacTBOpa, JIErKOPaCTBOPUMBIMH COJIAMH.

[NouBeHHO-3nEKTPHYECKUH NpPOdUIb CONOHLOB MNpPEACTABIAETCA SBHO IBYCIIOH-
HbIM, TaK Kak [UIi HUX XapakTepHa spkas AuddepeHUMaLUs MOYBEHHOrO Npoduis.
[TouBeHHO-31eKTPUUECKHIi MPOdHIL CONOAEH OTpaXkaeT UX TPEXCIOHHOE, aHATOMHYHO
JIepHOBO-MOA30NUCTBIM NOYBaM, CTpoeHHe npoduiis, XoTa 3a popMUpOBaHHE €ro OT-
BETCTBEHHbBI Apyrue NOYBEHHbIE NPOLECCHI.

Takum o6pa3oM, co3maHHas B pe3yinbTaTe HouBooOpa3oBaHus AdGdepeHLHaLus
MOGHJIBHBIX MOHOTE€HHBIX COeAWHEHHH Ha JiloOOM ypOBHE OpraHM3alMH MOYBEHHOrO
MOKpOBa CONMPOBOXXIAETCA CO3JJaHHEM IPaJHEHTOB XMMHYECKUX MOTEHLHAJIOB, 4TO, B
CBOIO Ouepelb, NPH CTALMOHAPHOM MJH KBa3HCTALHOHAPHOM COCTOSHWH IMOYBEHHOrO
NOKpOBa MPUBOAMT K 3aKOHOMEpHOH reHepaluM U pacnpelesCHHIO €CTECTBEHHBIX H
MCKYCCTBEHHBIX 3JIEKTPHUYECKUX MApaMeTpoB, MOJUUHAIOILNXCS €NHUHBbIM, QyHAaMeH-
TaJbHBIM 3aKOHaM 3/IEKTPOMarHeTH3Ma.
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EcTecTBeHHbIE NOTEHUHANDI, ABIAACH NPHPOAHBIM SBICHHEM, HE TOJIBKO OTPaXaloT
3HEPro ¥ MacconepeHoc, HO U CaMOCTOATENbHO BIMAIOT Ha NMepeBHKEHUE dNIEKTpUde-
CKH 3apXKEHHBIX YaCTHILl, BbIPaBHMBAA MX 3IEKTPOXMMHMYECKHE MOTEHLHANbI 32 CHeT
reHepauuy 3MEKTPHUECKOro TONs, MPENITCTBYIOILETO CaMONpPOH3BOJIbLHOM MHUIrpaLuu
MX NMoJ ACHCTBHEM Pa3IHUMi B XUMHYECKHX MOTEHLHANAX.

CrauroHapHOe COCTOSHHE MOJABHXHBIX 3NEKTPUUECKHX 3apALOB B ONpenaesieHHbIX
({H3HUECKUX YCIOBHAX MOXET HapyLIaThCs, HAPUMeEp, MPU HU3KOM BIKHOCTH, JOC-
TaTOYHO BBICOKMX TeMNepatypax unu ObicTpoii u pe3koil ux cMmeHe. Mcnons3zoBaHue
KPUBBIX COMpPOTUBJIEHHUSA, U3MEPEHHBIX B €CTECTBEHHBIX YCIOBMAX, ANA H3YYeHMs
Mopdonoruueckux ocoOeHHOCTEH M KapTHpPOBaHUA MOYB, BO3MOXHO B TEX Clyvasx,
KOrja BIMSAHHE BIAKHOCTH Ha CONMpPOTHBIIEHHE MOXHO CUMTaTh NMpeHeOpexxumo Ma-
JibIM. DTO BTOPOH MYTh UCMOJIB30BaHKs NOJNIEBbIX METOAOB 3NIEKTPUYECKOrO COMPOTHB-
JIeHUs IPU U3y4YeHUH NOYB.

[Tockonbky B 3/1IeKTPHYECKOM CONPOTHBIEHHH OTPaKAEeTCA U3MEHEHHUE MHOTOYMC-
JIEHHBIX CBOMCTB MMOYBbI, C MCHOJb30BaHHEM IOJIEBLIX JNEKTPHYECKHX METOAOB BO3-
MOXXHO pellieHHe pa3sHOo0Opa3HbIX MOYBEHHbIX 33aJay.

MeTon conpoTHBIEHHs NPEACTABNAETCA NEPCHIEKTHBHLIM B IPUMEHEHUH K pa3finy-
HbIM THMaM MOYB, B OCHOBHOM B CBS3H C €ro 3KCIpeCCHOCTbIO, HHHOPMAaTHBHOCThIO,
BO3MOXHOCTbIO MPOBEJEHUS U3MepeHHUit kak B MOJEBbIX, TAK U B TaGOPaTOPHBIX YCJIO-
BHAX, C HCNIONB30BAaHUEM [eLIEBOr0, MPOCTOro0 U AOCTYNHOro obopyaosaHusa. OcobeH-
HO yCMelHO MpUMEHEHHe METOJ0B COMPOTHBIIEHUS B Cly4asX, KOrJa pe3Kko U3MeHs-
€TCs Kakoe-TH60 OHO MOYBEHHOE CBOKCTBO, OKa3sbiBalollee BIUAHHE Ha COMpPOTHBIIE-
HHE, — COAEpXKaHUE cojieil, BIaXHOCTb, CKENETHOCTb — WK KOorga mpoduib MOYBbI
pe3ko audepeHUMpoBaH Ha reHeTHYeckue ropu3oHThl. CNOXKHOCTH B NMPHMEHEHUH
3JIEKTPUUECKOrO COTPOTUBIIEHHS JUIS OLEHKH NMOYB B MOJIEBBIX YCIOBUAX BO3HHKAIOT
NpH OAHOBPEMEHHOM BapbUPOBAHHMHM MHOTrOYMCIEHHBIX MOYBEHHbIX CBOWCTB, OKa3bl-
BAIOLIMX BJHAHHE Ha TUIOTHOCTb MOABKXKHBIX JJIEKTPUYECKUX 3aps]iOB, Ha MOYBAX,
cnabo anddepeHurpoBaHHbliXx No npodumo. Takue ycnoBus CkiaAbiBalOTCA Ha MOfi-
MEHHBIX MOYBAX Pa3JU4YHbIX KJIMMATHUECKHX 30H, 00pa3oBaBLUUXCA MOJ AeiCTBHEM
MHOIOYHCIIEHHBIX (JaKTOPOB re0N0orHYeckoro 1 GHONOrMYECKOro XapakTepa.

[MpMeHeHne MONEBBIX ANEKTPUHECKNX METOAOB AJIS OLEHKH rHAPOMOpP(HBIX NOYB
C FreHETHYECKNMU LIENIAMH OCIIOXKHAETCSA CIEAYIOIHMH MPUYUHAMH.

1. Cunbras auddepeHumaurs npoduns no BAAKHOCTH, CBA3aHHAA ¢ GJIU3KUM 3a-
JieraHueM rpyHTOBBIX BOJ.

2. KomnnekcHOCTh MOYBEHHOrO MOKPOBa r’HAPOMOpP(QHBIX NOUB.

3. CoBMecCTHOe BIMAHHE Ha IJJIEKTPUUECKOE COMPOTHBIEHHE MHOTOYMCIEHHBIX
CBOWCTB MOYB, NMPU KOTOPOM CJIOXKHO BbIIENUTb (DakTOpbl, OKa3bIBaloOLIKME Onpene-
ngollee B3auMoaeicTBHeE.

TeM He MeHee, AeTalbHOE H3y4YeHHe BIUAHHS CBOWCTB IOYB Ha YAENBHOE DJEKTpHe-
CKO€ COMpOTHBJIEHUE U MPUMEHEHHE MOJIEBbIX JJIEKTPUUECKHX METOJIOB C YYETOM OrpaHu-
YHBAIOLIMX (PAKTOPOB MO3BOJISIOT B U3BECTHOH CTENEHU MPEOJONETh 3TH TPYAHOCTH.

B nuteparype cyuwecTByloT 60blide pa3sHOraIacus MO NMOBOAY XapakTepa 3aBHUCH-
MOCTH COTIPOTHBJIEHHSA OT BJIQXHOCTH M TEMNEPaTyphl.

OObIYHO BMJ TaKUX 3aBUCHMOCTEH U HUX BbIOOp He 0OOCHOBBIBAIOTCA TEOpETHYE-
CKHMMH MpeAcTaBleHUSAMH O MEXaHH3Me W 3aKOHe pacnpeleyieHus 3NeKTPUYECKHX 3a-
pANOB B MOYBAX, a CTPOATCA HCKIHOYMTENBHO Ha CTAaTUCTHYECKHX MONOXEHHUAX MNpH
yJayHOM OMUCAHMHU MOJyYEHHOro MacCHBa NaHHBIX TEM WJIM MHBIM BUAOM 3MIIMpHYE-
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CKOH perpecCHOHHOH 3aBUCHMMOCTH. 3aBUCHMMOCTH MpeMJIarajliuChb caMble pa3jiHuHbIe,
HayMHas OT 3KCMOHEHLUHATBHON M CTENEeHHOMH, A0 nuHelHoN. ConpsaxeHHoe BIUAHUE
Ha COMpPOTUBIEHUE HE TOJILKO BIAXHOCTH, HO M TEMIEPATypbl, KOHLEHTPALUU MOY-
BEHHOTO pacTBOpa, MUIOTHOCTH CIIOXKEHHS U APYTMX CBOACTB MOUBBI IPUBENH K OTKa3y
OT HCMNONb30BaHUA KOHIYKTOMETPHYECKHMX METOAOB /I OMNpeJEeNeHUs BINaXHOCTH
nouss! (A.[l. BopoHuH). Bonee Toro, 4acto BIMsiHHE BIOXHOCTH U TEMMEpaTypbl Ha
COMPOTUBJIEHHE CYMTAIOT MELIAIOLIMM TpH UCMONB30BAHUHM MOJNEBbIX MeToAoB BI3,
OI1 u HIIN ansa oueHkH reHeTHYeCKUX CBOHCTB MoYB. OHAKO BIMSAHHE BIOKHOCTH U
TeMIepaTypbl BO MHOTHX Cly4asiX MOXXHO MCKJIIOUYHTb, OCHOBBIBAsCh Ha YKCNIOHEHLIU-
aJIbHOM BHJ€ 3aBUCUMOCTHU COMPOTUBJEHHS OT 3THX CBOMCTB. DTO MO3BOJIAET NpEANo-
JIOXHUTb, UTO B Auana3oHe BraxxHoctH BPK-TIIB u Beie u Temnepatype 10-25°C ux
BIIMSHUE Ha CONPOTHBJICHHE ABNAETCA MUHHUMAJbHBIM, TaK Kak Ha 3TOM y4acTKe KpH-
BBIX JOCTaTOYHO GONILLIOMY YBENHYEHHIO BIAKHOCTH U TEMMEpATypbl COOTBETCTBYET
OTHOCHTENBHO HEeOONbLIOE M3MEHEHHE YAENbHOrO 3JIeKTPUYECKOr0 COMPOTHBIICHHS.
(A.H. Tozauakos). B rymuaHoit 30He, HanpuMep, no MHeHuo JI.O. KapnaueBckoro,
A.W. lNo3aHskoBa U APYruX, NpH onpeneneHd MOLHOCTH MOA30MUCTOr0 rOpH30HTa B
MOJIEBBIX YCIOBUAX METOAOM B33 MOXXHO MCKIIIOUHTH BIHAHHE BIAXHOCTH, MOCKOJb-
Ky B 3TOl 30He Ha aBTOMOP(QHBIX MOYBAX pacnpe/eieH’e BIOKHOCTH Mo npodumto ot-
HOCHTEJIbHO paBHOMEpHOe U Haxoautcs B auanasoHe W>BPK-IIIIB, rae BinusHue
BIIQXXHOCTH Ha COTMPOTUBIEHHE MUHUMAIbHO. BhillleoTMEUeHHbIE 3aBUCUMOCTH Mpea-
CTaBlIeHHbIE Ha pUCYHKe 4.4, NoJyueHbl IMEHHO NPH BbICOKOH BJIQXHOCTU MOYB, KOraa
BJIMAHHE ee Ha 3JIeKTpHUYECKHe napaMeTpbl He3HauuTeNbHoe. [lepe npuMeHeHneM no-
JIeBbIX METOOB 3JIEKTPHUYECKOrO COMPOTHUBIEHUSA AJIA U3yUeHUst MOWMEHHBIX NOUB He-
00X0MMO OLIEHUTh CTENEeHb BIMAHUS BJAXHOCTH Ha CONPOTHBJIEHUE B €CTECTBEHHBIX
YCNOBHUAX, U3YYUTh X0/ 3aBUCUMOCTH CONPOTHUBIIEHUS OT BIAKHOCTH B 1abOpaTOpHbIX
YCIOBHSX BO BCeM AMana3oHe BapbUPOBaHHA 3TOTO CBOHCTBA.

MarsurTHble CBOHCTBA NMOYBBI

[MouBsl coaepxar camble pasHble MUHepaibl. Cpeau HUX 06bIYHO NpeobnafaloT cu-
JIKKaThl, OKCHABI U T'HAPOKCUABL. Bce MuHepanbl MOXXHO pa3enuTh Ha eppoMarHeTu-
KM, AUaMarHeTUKH, napaMarHeTukd ¥ ¢eppumarHeTuk. OHU OTJIMYAIOTCA MO CBOMM
MarHMTHbIM CBOWCTBaM M, B MepBYIO ouepefb, 0 MAarHUTHOH BOCIIPUUMUYHBOCTH.
MarHuTHas BOCMPUUMYHUBOCTh B €JUHHLIE 0ObeMa Tena (&) paBHa OTHOLUIEHHIO HaMar-
HuuenHoctH (I) k HanpsxenHocty (H) HamarHuuuBatowero nons: &=I/H. MaruurHyio
BOCIPUHUMYHMBOCTb, PACCUNTAHHYIO Ha €MHULY MAacChl, Ha3bIBAIOT YAENbHON MarHuT-
HO¥ BocIpMHMYHBOCTHIO ()), paBHO#i ®/d, rae d — nnoTHOCTH Tena.

JuamardeTku oO0nanalOT OTpULATENbHOM Mamwmon BOCMPHHMYHUBOCTBIO H
oueHb HeGonbLLIOH MO ee aGconoTHOMY 3HaueHHIO (D 10 en. CH). I1pu noMeuieHny B
MarHMTHOE MoJjie OHH HWHAYLHUPYIOT NOJie, NPOTHBOMONIOXKHOE BHEIIHEMY. X MarHuT-
Hast BOCIIPUHMYHBOCTD CJ1ab0 3aBUCHUT OT TEMIMEPATYPhl H HANPAKEHHOCTH MO,

[TapamarHeruku obnapator nononcmenbuoﬁ MarHUTHOH BOCNIPHHUMYHMBOCTHIO, a6-
COMIOTHAS BeJMYMHA KOTOpOH Jocturaer n-107 en. CH. B HHX cO3Ja€TC MarHUTHOE
none, coBnajaroliee ¢ BHeIHUM. Hanps)keHHOCTb 3TOro Mo 3aBUCUT OT TEMIepary-
pbl ¥ BO3pacTaeT NpH yBeNH4YEHUH HaMpsXKeHHOCTH BHELIHErO MarHUTHOT'O MOJIA.

®eppoMarHeTky 061anaioT BbICOKOH MarHUTHOH BOCIIPUMMYHMBOCTBIO B Manaso-
He TeMmrnepaTypbl Hike Toukd Kiopu. Beile 310t Touku eppoMarHeTUKH NepexonsT
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B MapaMarHeTHKU. MariuTHas BOCIpUUMYHBOCTb (hepOMarHeTHKOB MONOXHUTENbHAA U
JOCTHraeT 3HayeHuii n-10°~10° ex. CH.

CyuiectByloT Takxke aHTH(eppoMarHutHble U ¢eppuMarHuTHble BeuiecTBa. Jlns
NepBBIX XapaKTepHO 6ojiee HM3Kas MarHUTHas BOCIPMUMYHBOCT, KOTOpas BO3pacTaeT
npy MOBBILIEHUH TeMmnepaTypsl (TemMneparypa Heens), nocne uero cHukaercs. s
(eppMarHUTHBIX BELLECTB CBOHCTBEHHBI 60Jiee CNOXKHOE NMOBeeHHe HaMarHM4eHHO-
CTH B 3aBUCUMOCTH OT TEMIMepaTypsl, YeM A (eppOMarHeTUKOB, H MEHee BBLICOKHE
3HaueHHE ee BEJTMYMHBI.

Bricokas aucnepcHocTh eppOMarHeTHKOB MOXET MPUBECTH K CyNepMarHeTU3MY,
KOTOPBI NPOABUTCA Kak eppoMarHeTU3M NMpu HU3KUX TemrnepaTypax (KMIKOro a3oTa
¥ JaxKe XKHUAKOTO reus).

B nouBax kBapu, monesble lNaTthl — OOBIMHO AuaMarHeTuku. [1pu usomoppHOM
BHEJPEHHH B HUX Jkelle3a OHU CTaHOBATCA napamarHetukamu. Cirojbl, amMm¢uOonsl 18-
NAIOTCA napaMarHetukamu (tabn. 4.22).

Tabnuya 4. 22. YpenbHas MarHUTHas BOCIPUUMYHMBOCTb OCHOBHBIX MOYBEHHBIX
MuHepaios (o JI.A. O6b1aeH0BO})

Munepan K1ace MarHeTHKa V nenbHas Marm]r{)iau ngcnpuumqunocn, X
, CM°/KT

OpTOK/a3, KaJIbLIUT JHaMarHeTHK —0,48
anpouT " -0,50
KBapiy " -0,58
KapHaJI/IUT " -0,75
rUnc " -1,25
KaOJHHHUT " -1,90
JOJOMHT napamMarHeTHK 1,10
MYCKOBHUT " 1,2-11,3
TYypPMaJlHH " 2,7
MOHTMOPHJUIOHHT " 11,3-79,1
FMAPOCTIONBI " 5,8
rpaHar " 13,8-116,8
aBruT " 16,1-35,2
poroBas o6MaHka " 23,8-28,8
3MUAOT " 30,1
OHOTHT " 28,8-100,4
r1ayKOHUT " 41,4
HOHTPOHHUT " 25
MarHeTuT ¢deppomarHeTHk 50 000-3 120 000
MarreMur " 41 000-3.120 000
¢deppoxcurur " 3 064-3 4540
FETHT " 35-537
reMatut " 100-135
NENUAOKPOKHT " 203-306
¢deppurnapur " 162-251

Ipumeuanue. J1ns Bcex ruipOKCHIOB XkeNe3a MarHUTHas BOCIIPUHMYHBOCTD H3MEpAETCA B n-10° (n).
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M3 naHHBIX MO MarHWTHO#H BOCIPUMMYHBOCTH MHHEPAIOB MOXHO CAeNaTh BBIBOJ,
4TO BOCMPHHMYHUBOCTH NOYB 6yeT 3aBUCETh OT UX MUHEPAILHOIO COCTaBa, a TaK Kak B
GonblIMHCTBE NMOYB MpeobnajaloT KBapll, MONeBbie LWNaThi, aMPUBOIBI, CIIFOABI, Kao-
JIMHUT, MOHTMOPHJUIOHHT, TO U MarHUTHas BOCIIPUMMUHBOCTb OOBIYHBIX MOYB OYEHb
Mana. OHa u3Mepsercs n-10” u ele MeHbIIUMH 3HaueHUsMY (Tabn. 4.23).

Ta6nuya 4.23. MaruutHas BocipuuMuuBocTb (x 10, cm’/kr) pa3HbIX MOYB

I'eHeTHYeCKHE FrOPHU3OHTBI
[Mousa Al AE B

(An, T, Ar) (AB, Ag, G) (Bg, G) ¢
TopdsHucTO-rnesas, TyHapa (Taiimbip) 6 23 16 -
nepHoBo-rneesast, TyHapa (Taiimeip) 31 22 25 30
JilepHOBasi Mep3N0THO-TaexHast (MaranaH) 35 32 6 -
nyroBo-TaexHas (B. 3a6aiikanne) 33 24 18 -
nepHoBo-TaexHas (B.3aGaiikanse) 113 19 15 -
ZlepHoBO-kap6oHaTHast (DCTOHHSA) 3 3 4 2
JIEpPHOBO-MOA30JIHCThIE 12 7 10 17
noasonucro-6ypas (Kanunuurpan) 23 3 5 10
6ypas necHas, cynecuyaHas 8 1" 1 7
(Kanuunurpan)
ByJkaHu4eckas oxpHcras (Kamuarka) 683 308 1430 -
cepas necHas cyrnunucras (ITymuno) 18 25 19 15
10 %e (Kypck) 31 4] 41 26
THNH4YHBII YepHo3eM, crenb (Kypck) 54 33 10 9
To xe (Kypck, [ly6pasa) 50 20 14 8
TeMHo-kawTaHoBas (Ackanus Hopa) 53 41 32 18
csetno-kawraHosas (Bonrorpan) 4] 36 16 14
nyroso-kaurraHosas (Boarorpan) 31 24 20 16
conoab (Ixausibex) 15 9 10 10
conoew (Bonrorpan) 40 48 35 12
cononyak (Cusaur) 35 32 25 17
kopuuHesas (Kpbim) 66 60 60 80
kpacHo3eM (Yaksa) 370 180 230 480
yepHas ciuTas (Asia3aHCKas 10JIMHA) 8 8 8 8
¢deppannurnas TunuuHas (Ky6a) 1027 1183 - -

ITpumeuanue. TIpouepk — HET JAHHBIX.

3akaioueHe

[panynomerpuueckuii coctaB mous onpejeiseT MHOrue apyrue ux csoiictBa. C
HHUM CBA3aH BalOBO# COCTaB MOYB, COAEpPXKAHHE TyMYca, MUTATENbHBIX 3JIEMEHTOB,
BJIar0EMKOCTb, MOPUCTOCTh. YeM Takenee rpaHynomeTpHueckuii cocras, Tem 6osblie
B noyBax (NMpH MPOYMX PaBHBIX YCNOBHAX) COJep)KaHHE ryMyca, BOJbl, MOPHCTOCTb,
TeM nousa Goraue nuTare/bHbIMU BellecTBaMU. [TocnenHee 0643aHo ToMy, 4To Gornee
MeJikie (pakLMH rpaHyIOMETPHYECKOro cocTaBa Goraue TaKHMH dlIEMEHTaMH, Kak P,
K, Ca (Taban. 4.24).
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Tabnuya 4.24. ConepixaHue NUTaTeNbHLIX 3J1IEMEHTOB B pa3sHbIX rpaHyloMeTpuye-
cKkMX (paKLHAX NOUB JIECHOIT 30HbI (% OT Macchl MOYBbI)

Dpakuus P K Ca
necok 0,05 1,4 2,5
112018 0,10 2,0 34
HI 0,30 2,5 34

370 3HAYHUT, 4TO HoJee TAxKeNble NOUBLI MOTEHLHANBHO GoJiee MI0JOPOAHBI.

Ho monopoaue nous onpenenserca Taloke MX (U3MYECKUMH CBOMCTBaMH, KOTOpbIE
TaloKe OMPEAETIIOTCA IPaHyIOMETPHYECKMM cOCTaBoM. [TpOXyKTHBHOCTE MOUB BbILLE, €CITH
MX NIIOTHOCTH Konebnercs B npeaenax 1-1,4, nopucrocts 50-60%, Bnaroemkocts 40-60%.

[TopucTocTh NOYB 3aBUCUT OT MX IPaHYNOMETPHYECKOr0 COCTaBa U arperhpoBaH-
HocTH. ITopHCTOCTh YBETHUMBAETCA C yTKENEHHEM IPaHyJIOMETPHUYECKOTO COCTaBa M
YMEHbBILIEHHEM MIOTHOCTH MouBbl. MCKIIIOueHHe NnpeAcTaBislOT CIUTbIE MOYBbI H TH-
’xenble M0 rpaHyIOMETPHYECKOMY COCTaBY MIUTIOBHANbHBIE TOPU3OHTbI MOYB MOA30MH-
CTOro Tuna. B HUX NIOTHOCTH NOYB BO3pacTaeT, a NOPUCTOCTh YMEHBLIAETCA, YTO CBA-
3aHO C MJIOXOH arperMpoBaHHOCTBIO ITHX MOYB B ECTECTBEHHOM HX 3aeraHuu.

[TnOTHOCTE CYrMMHHCTBIX M FIIMHUCTBIX MOYB 3aBUCHT OT BIAKHOCTH: YEM BbIILE
BN@XHOCTb, TEM MEHBILE MIOTHOCTb, YTO Onpenensercs HabyxaHueM mous. B cyxux
noysax o6pasyloTCs TPELUHHBI, @ GJIOKM MEXAY TPEeLlMHAMH UMEIOT BBICOKYIO IUIOT-
HocTb. [ToaToMy Ans pacueTa 3anacoB BeleCTB B NOYBAX ClEAyeT MCMONb30BaTh 3Ha-
YeHUS MIOTHOCTH NOYBbI B YBI@OXKHEHHOM COCTOSIHUM.

[TnoTHOCTE arperaTtoB OOLIYHO BbILIE MJIOTHOCTH MOYBBI B LIEJIOM, U YEM MeHbLLE
arperar, TeM BbILLE €ro MIOTHOCTb.

KopHeBble BoslOCkHM pacTeHHil MPOHMKAIOT B NMOpPbI, AMAMETP KOTOPBIX Gosbiie 10
MKM. Menkue KOpHH OCBauBalOT Mopsl ¢ auamerpom 6onbuie 100 mxm. bakrepun 3a-
CeJIAI0T MOBEPXHOCTh MOp ¢ AuaMeTpoM 6onblue 1 MkM. OTciona BUAHA BaXHas poiib
MIOPOBOTO NMPOCTPAHCTBA B XKM3HH NMOYBEHHOH OHOTHI.
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FnaBa 5
Boaubie cBoiicTBa nMoYB

K BoaHbIM CBO/CTBaM OTHOCAT (pU3MYECKHE CBOICTBA MOYB, ONPEAESAIOLINE COCTOS-
HUe U JBWXKeHue B HUX BoAbl. HanGonee BakHBIM BOAHBIM CBOWCTBOM MOYB ABJISIETCS
BJI@KHOCTb, COAEPXKaHHE B HUX BOJIbl. BIaXKHOCTH 3aBUCHT OT 0OLIeil MOPHUCTOCTH MOYBBI,
pacnpezeneHus nop no pasMepy, BoaoodmMeHa Mex Iy nouBoit, arMocdepoit ¥ pacTeHueM.
PaccuuThIBaIOT BNXXHOCTh B % Ha abCONIOTHO CyXylO Maccy, Ha ChIpylo HaBeckKy B I/T, B
% ot obbeMa nouBsl. B nouBoBeaeHuu 6bu1a pazpaboTaHa cUCTEMA Tak Ha3bIBa€MbIX BOA-
HBIX KOHCTaHT MOUBbI JUTf Jyyllieii OLleHKH 06ecneueHHOCTH pacTeHHii BOAO#.

Boanble KOHCTAHTBI

Ewe B Havane XX B. JI. Bpurrc u I'. lllaHu yctaHoBuiHM, 4TO notpebiieHue BOAbI
pacTeHUSMH OTpPaHUYUBAETCH BJIAXHOCTBIO, XapaKTepHOI i KaX/J0i NOuBbI U 3aBUCS-
ieit OT rpaHyJIOMETPHYECKOrO COCTaBa. JTa BNAXHOCTb Obla Ha3BaHa BNAXHOCTBIO 3a-
Baganus (B3). OnHospemenHo I1.C. KoccoBuu ycTaHOBUI MOHATHE HauMeHbLIEH Bnaro-
emkoctd (HB), koTopas motoM monyuusa HassaHue noseBoit Bnaroemkoctd (I1B), unu
npenensHoii moneso#t BnaroeMkoctH (IT[1B) — BnaxkHOCTb NOYBBI NOCHE CTOKA H30bITKA
BOAbL 3. MuTuepnuX mNpeanoXxun KOHCTAHTY — MAaKCUMallbHas TUrpocKoNuuecKkas
BJIQXHOCTb (Mr), KOTOpo#i 6bINI0 AaHO cilefyroLiee onpeaeieHne: MaKCUManbHOW rUrpo-
CKOMMUYECKOH Ha3bIBAETCA BJIAXHOCTb, KOTOPas XapaKTepHa AJs MOYBbI MOC/E BbLIEPXH-
BaHHus ee B atMocdepe, ONM3KOH K MOJHOMY HachlileHHIO BOAsHbIMU napamu (0,96
0,98). B nanpHeiilieM 6butn 106aBNeHb! cleaylole KOHCTaHThI: MOJIHAA BIaroeMKOCThb
(xorma Bce MOPbI MOYBbLI 3aMONHEHbI BOAOH), KaMUJUIApHAs BJIAroeMKOCTb (BJI&XHOCTDb
KanuIngpHOHW KaiiMbl MOuBbI), Bnara paspbiBa kanwigpoB (M.M. A6pamosa,
A.A. Pone), MakcuManbHas afcopOLMOHHAs BIXHOCTb, paBHas B cpeaHeM 60% ot mak-
CHMaJIbHOM MMrpOCKONMYECcKoi BIaKHOCTH nouBsl (A.A. Poxe), MakcuManbHas MoneKy-
napHas BnaroeMkoctb (A.D. Jiebene). A.Jl. Boponun cuutaet, uto MMB paBHa nep-
BOMY KpUTHYECKOMY MoTeHuuany, 6auska k HB, u onpeznenenue ee HeuenecoobpasHo.
HekoTopble MccneqoBaTeNnnd OTOXAECTBIAIOT Blary pa3pbiBa KanuispoB C MONEKYAp-
Hoii Bnaroemkoctsio no, A.®. Jle6eneBy. Haubonee mmpoko UCMonb3yloT Ha NpaKTHKE
TPH KOHCTaHTbI: HaUMeHbLas (nofeBas) BIaroeMKOCTb, MaKCHMalbHas MMIPOCKONHYe-
cKkas Bjara, Bnara 3aBsjgaHus. [TocnenHiol0 0ObIYHO OMpENENsOT METOAOM MAIbIX MH-
HUATIOP: B AJIIOMUHHEBBIH CTAKAHYMK 3arpyXatoT BIAXHYIO MOYBY, BbIpAILMBAIOT Ha Hel
pacTeHue, 0ObIYHO AYMEHb MJIM OBEC, U, KOraa NpOPOCTKH XOPOWIO pa3oBBIOTCS, Napa-
(GUHUPYIOT MOBEPXHOCTH MOYBbI M YT, MOKa pacTeHue He 3aBaHeT. OcTaTouHas Bjara
XapakTepH3yeTcs Kak Biara 3aBsfaHus. SICHO, UTO €C/IMi BMECTO SUMEHs W OBCa B3STb
JpYroe pacTeHue, TO BIOKHOCTb MOXET OKa3aThecs Apyroi. OcTajibHble KOHCTAaHThI CeHi-
yac MOYTH He UCTIONb3YIOT Ha NPAKTHKE, H OHH, CKOpee, TEOPETHYECKHE, YEM MpaKTHYe-
CKMe, TaK KaK METObl UX OMNpelesnieHHs MIoXo paspaboTaHbl, a pe3ylbTaTel Onpenene-
HHUS TPOTHBOpeuKBbl. CrelyeT OTMETHTb, YTO TEPMHH “KOHCTAaHTa” MO OTHOLUEHHIO K
BOJIHBIM CBOICTBaM MOYB HECKOJIbKO HE KOPPEKTEH. DTH KOHCTaHTbl H3MEHUYHBbI B 3aBH-
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CHMOCTH OT pa3HbIX COCTOSHHUIA NouBbl. Tak, BCHaxaHHas MOYBa W €CTECTBEHHAA MMEIOT
pasHyl0 HaMMEHBIUYIO BJIaroeMKOCTb, Pasin4Ms JOCTHUralOT HECKONbKHX MPOLEHTOB.
Brnara 3aBsinaHus U3MeEHSETCS B 3aBUCHMOCTH OT BHIa pacTeHHUs, OHa Gnu3ka 1nia 3na-
KOB, HO Apyras Ajis JAepeBbEB M ANs BAaroMoOMBLIX pacTeHHil, XOTA pasiuyus B 3TOM
cnyyae oObIYHO He MPEBBLILIAIOT NECATHIX JOJNel MpoLeHTa OT Macchl no4Bbl. [ToaTomy
ClieayeT MPUHUMATL 3TH KOHCTAHTHI KaK YCJIOBHbIE, JOCTATOMHO MPUGIMKEHHO Xapak-
TepU3YIOLIHE COCTOSHUE BOABI B TOYBE.

®opmMbl BOAbI B NO4BE

A.®D. JleGeneB nepBbIM MPEAJIOKHI BbIIENHTb pasHble (GOPMbI BOAbI MO MX MOA-
BIDKHOCTH B MouBe. Tak, OH CUHTAJ, YTO MOYBEHHYIO BOJly MOXKHO pa3Zie/IuThb Ha:

1) napoo6pa3Hyto (B nouBeHHO#H aTMocdepe);

2) CBA3aHHYIO: a) NMPOYHOCBA3aHHYIO (COpPOMPOBaHHYIO Ha NMOBEPXHOCTH NOYBBI,
TMJIEHOYHYIO, P’MIPOCKOMUYECKYI0), 6) PHIXJIOCBA3aHHYIO (ydepXHBaeMyl0 OYeHb TOH-
KUMH KalH1JUIspaMH);

3) rpaBUTALIMOHHYIO, CBODOIHYIO, NEpeMELLAIOLILYHOCS B TOYBE MO/ CHITON TKECTH;

4) Boly B TBEPIOM COCTOSIHHU: KPHCTAJTU3ALMOHHYIO M XHMHYECKH CBSA3aHHYIO.

Kaxk BuzHO U3 3701 K1accudukalmy, ee OCHOBa — KQUeCTBEHHAs OLIEHKA CBA3U MOYBbI C
TBepnoi ¢azoit. H.A. Kauunckuif cunTan, 4yTo MPOYHO M PbIXJIO CBA3AHHAs BOAAa UMeEET
IVIOTHOCTb, 3aMETHO Gonbluyio, YeM cBOOOAHAA U KanmuuispHas. M.B. Uanek u @. Pec-
NOHZEK, KaK yxXe roBOpHJIOCh, MPUBOAUIN JaHHbIE, YTO MIOTHOCTh CBA3AHHOI BOIbI CO-
crasiser 1,5. [To ouenke H.A. KaunHckoro, npo4HOCBsA3aHHasi BOAA UMEET MIOTHOCTD 1,5,
a ppixyiocBa3aHHas — 1,25. Oanako aaHHble [1. OnonoBckoro nokasaiiy, YTo camble TOHKHE
TUIEHKH MPOYHOCBA3aHHOK BOABI MMEIOT IUIOTHOCTH He Oonbiue 1,19. Ho u 3TO 3HaueHue,
BO3MOXHO, NpeyBeJIM4eHO U3-3a TOro, YTO CHCTEMA No4Ba — BOJA MeHAET CBOii 00beM 1o
CpPaBHEHHIO C OTHAENbHLIMH KOMIIOHEHTaMH CUCTEMBI, T.e. 06beM NPOUHOCBA3aHHOH BOJbI
M MOYBbl — BENHYMHBI He aJAUTHBHble, WX Henb3s cKiIaabiBaTh. [lo aaHHBIM
E.M. CepreeBa, conepxaHue NpoOYHOCBS3aHHON BOZIBI HE MEHAETCS, EC/U JaBIeHHe npecca
Ha BnaxHyto nousy gocturaer 20-50 mI1a. Cuuranoch Taioke, 4TO TakHe MOKAa3aTesu, KaK
3aMep3aHHe NOYBEHHOM BOJBI, €€ TEIIOEMKOCTb, Pa3IM4atoTCs JUis pasHbiX JopM BOABL.
Oxasaioch, YTO AEHCTBUTENBHO, YeM MpOYHee BoJa CBf3aHa C MOYBOH, TO MPH MeHbLLEH
Temmeparype oHa 3aMep3aeT. [lepBbiM 310 06Hapy:xun J{. Botokoc, kOTOpbIii ycTaHOBMIL,
4YTO 4acTb BOAbl B FJIMHHMCTbIX MoyBax He 3amep3aeT U npu —70°C. Tlo naHHBIM
T.A. JIuTBUHOBOI1, 3aMep3aHKe BOABbI B KaONUHUTE uaeT B uHTepBaie ot —10 no —20°C, B
MOHTMOpPHJINIOHHTE NpH —70° ewie 7% BOAbI He 3aMep3atoT, YTO CBA3aHO C pa3sHO# crene-
HblO ¢HKCaUMK BOAbl ITUMH MHHepajiaMH. B kaonuHuTe MPOYHOCBA3AHHONW BOJBI OYEHB
Masio, B MOHTMOpHIUIOHMTE — MHoro. [lo naHHeiM C.B. Hepnuna u H.B. UypaeBa, Bs3-
KOCTb CBSi3aHHOI BOABI (B YJbTpanopax Ha pacCTOSHUM 4—-6 HM) Bo3pacTaeT B 3 pa3a. [lu-
9NIeKTpUYeckass NPOHMLIAEMOCTb TUIEHKH BOAbl, ToNUmMHOWO 70 HM, MO JAaHHBIM
M.C. Meuwuka, cocrasnsert 4,5 (y cBoboaHoi Boabl — 81). PbixiocBszaHHas Boaa Mo BceM
cBolicTBam 6sM3ka k cBo601HOM. OHa UMEET TaKy1O ke MIIOTHOCTb, TEIUI0EMKOCTb, HO 3a-
Mep3aet npu —1,5°C. Paa uccnenoBareneit cUuTaeT, 4T0 CyMMa MpOYHO- H PbIXJIOCBA3aH-
Ho# BoIbl paBHa MoNeKyNspHOH MakcuManbHoii Braroemkoctd (MMB).

KanunnsgpHas Boja 3anosiHseT yroJiky nop, NOAHMMAETCs No Kanwuispam OT FPYHTO-
BbIX BOJ, 3alOJIHAET KaNWUIApbl MOCNE MOCTYIUIEHHs BOABI CBEPXY Ha NOBEPXHOCTb MOYB.
B nocnenHeM cnyudae ee Ha3blBalOT mojBelleHHoOiH Bopod. Haubonbliuee KonHuecTBO
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NOABEIIEHHON BOABI N€ONOrd Has3blBalOT HaHMEHbBLUIEH BNaroeMKOCTBbIO, YTO, B MPHH-
umre, crnpaseUIMBO, Tak Kak 3ToT TepMuH BBel [1.C. KoccoBud kak XapakTepuCTUKY
BTOXKHOCTH MOCJIEe CTOKA U30bITKAa BOABI.

KanunnsapHas Bona, mogHMMalowascs OT FPYHTOBBIX BOJ, MO Mepe MoxbeMa 3a-
nonHseT Bce 6onee TOHKHE KaNWIUIAPbI U 3aMeMISeT CKOPOCTb MOAbEMA C BBICOTOIA.
VYCTaHOBJIEHO, YTO BbICOTA KAMHJUIAPHOrO MOAbEMA B CPEHE3EPHUCTBIX MeCKax paBHA
15-30 cM, Menko3epHHCThIX — 35-100 cM, B cynecsax — 100-150 cm, B cyrnuHkax —
3—4 M. B rnuHax Bona MoXkeT NoJHUMATLCA Ha 8 M, a B Nleccax Ha 4 M (3a JBa rojaa).
Ipu 3TOM BO BaXHOMH MoYBe KanmUMNAPHLIHA noabeM B 3, 4 pa3a ObicTpee, YeM B Cy-
XOH, rie MewaroT Nnopsl, 3anoJHEHHbIE BO3AYXOM. Boaa B kanwuisgpax rMHHHCTBIX H
CYrJIMHHUCTBIX NMOYB 3amep3aet npu Temneparype —2°C. [lo panHeiM B.B. OxotuHa,
KanwNApHBIA MOAbEM B Nleckax ¢ pasMepaMH 3epeH kpynHee 0,25 MM 3aBUCHT OT MHU-
HepanbHOro coctaBa cybcrpara. BricoTa mogbemMa yMeHbIIAETCA B pAJy: C/I0AA > OKa-
TaHHbI KBapll > MoJieBbie LINAThl > OCTPOYroNibHbIe WnaThl. B 3TOM ke pany Bo3pac-
Taet ruapodo6HOCTh (YyBENHUHBAETCA YroNl cMauMBaHus OT 13 1o 58°).

['paBuTanMOHHas BOJa MpelcTaBleHa NMpocayuBatolleics Boaoi U BoAO# MouBeH-
HO- FPYHTOBOro nmotoka. [TpocauuBaloiiascsa Bofa cTekaeT B o4Be A0 TeX Mop, noka
BCA HE PaccOoCETCA MO MENKUM KanwuiipaM MM He JOHJeT 10 BOAOYNOpa, Ille OHa Ha-
KanjiuBaeTcs M HAauMHAET JBUraThCs MO YKJIOHY BOAOYMOpa, MpPeBpaTHBLIKUCHL B MOY-
BEHHO-TPYHTOBBIi MOTOK.

KpucrannusanuoHHas ¥ XMMHYECKH CBfi3aHHas BOJA YAAIAETCA U3 MOUBI, NPaKTH-
yecku, npu 170°C.

Bce knaccudukaiiun ¢popM BoAbl B MOYBE OTPAXKAIOT OAHY HECOMHEHHYIO 3aKOHOMEp-
HOCTb: MOJABIXKHOCTb BOJbI U AOCTYMHOCTb €€ PAaCTEHHSIM U3MEHAETCH B 3aBUCUMOCTH OT
CHIDKEHHUS BJIAKHOCTH NoYBbl. YeM MeHblle BIAKHOCTb, TEM MEHbLIIEe JOCTYMHOCTb BOJbI
IS pacTeHuit. ITO sBNEHHE OOBACHAETCA yueHHEM O MOTEHLMale NMOYBEHHOM BiIary, Ko-
Topyto paspaboranu J. bakuurem, B. apawmep, JI. Puuapnc, Y. Cneiitep, JI. ®ummnn,
9. Yaiinac, a B Poccuu A.Jl. Bopouun, A.I". Jospenko, C.H. lonros, H.H. CyaHuupiH,
E.B. llleun. Bbutio MHOMO MOMBITOK BBIPa3UTh MAPONIOrHYECKHE KOHCTAHTBI Yepe3 MOTEH-
uuan noyBeHHoit Biaru. HanGonee nonxo aro caenan A.Jl. BopoHuH.

IMoTenuaa nouBeHHOM BOAbI

Kak Bcsakoe Teno, Boga obnagaer sHeprueii — MOTEHUHATBHON U KWHETHYECKOH.
Kunernueckas 3Heprua BoJbl — 3TO peanu3auus NOTEHUHAILHOI, T.€. Ta paboTa, KoTO-
PYIO MPOM3BOAMT ABHXYLIAACA BoAA (MEepeHOC YacTHLl, pa3pyLIEHHe arperaTtoB U mp.).
JIBibkeHre BOABI MPOMCXOAMUT MO IpaJHeHTYy MOTeHUHana: oT To4ek ¢ 6onbMM no-
TEHLMAIOM K TOYKaM C MEHbLIMM MOTEHUHANOM BoAbl. Ha NoaBHKHOCTL BOABI B NOY-
BE BIHAIOT NMOBEPXHOCTh TBepAO# (a3bl (MouBEeHHas MaTpHLa), paCTBOPEHHbIE Bellle-
CTBa, pa3mepbl KanuuiApoB. Bce 3TH ABNeHHs 0606LIEHbI B YYeHUH O MOTEHLHMae
nouseHHO# BoAbl. ITOMHBIM NMOTEHLMANOM NOYBEHHO#H Boabl ‘P Ha3bIBAIOT MONE3HYIO
paboTy Ha eqUHMIYYy KOTMYECTBa YHCTOI BOJbI, KOTOPYIO HaNO 3aTpPaTHTh, YTOOBI Me-
peHeCTH U30TEPMHYECKH H 00paTHMO GeCkOHEYHO MaJsioe KOJTHYecTBa BOJBI U3 pe3ep-
Byapa ¢ YHCTOif BO#Oif, pacnoIoxEeHHOro Ha ONpeeneHHOiH BbICOTE NPH CTaHIApTHOM
aTMOC(epHOM AaBJIEHHH, B NOYBEHHYIO BOAY B JAHHOH TOYKE.

IMoTeHunan gaBfieHHs (TeH3HOMeTpHueckuii moreHunan) Wp — takas xe pabora,
KOTOpPYIO Hallo 3aTpaTHTh, YTOOBI MEPEHECTH PacTBOp, HACHTHUYHBIA MO COCTaBy Mo4-
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BEHHOMY B JIaHHOi1 TOuKe, pacroJioXXeHHON Ha TOii ke BbICOTE, YTO M pe3epByap C pac-
TBOPOM. MOXHO TaKkxke cka3aTb, YTO 3Ta Heobxoaumas paborta, KOTOpYIO Halo 3arpa-
THTb, 4TOOBI H3BJEYb MOYBEHHBIH PacTBOP U3 MOUBBI.

[loteHunan AaBneHHs B YCNOBMAX NOCTOSHHOrO BHELIHEro rasoBOro AaBJieHHUS
00603HaYa0T KaK KanuUIspHO-COpOLMOHHBIH (MaTpHuHbIii) NOTEeHUHa.

Ocmoruueckuif nmoteHunan W, onpeaensercs pacTBOPEHHLIMH B BOAE COELUHE-
HUAMH, — 3TO paboTa, KOTOpYIO ClleAyeT NMpoAenarb Ais U3BIEYEHUS YUCTOH BOAbI 113
pacTBopa.

['paBUTaLMOHHBIA MOTEHUMaN — Ta paboTa, KOTOPYIO MOKET COBEPLIUTL BOAA B
nouse Moj AeicTBMEM CHIIBI TAXKECTH.

[TonHblii noTeHunan BoAbl B NMOYBE COCTaBIAET CyMMY [OTEHLHAJIOB AABIEHHUS
(MaTpH4HOro), rPaBUTaLLHOHHOIO U OCMOTHYECKOrO.

Y=Y+ W o

CyMMa NOTCHLUHANOB AaBNEHHUSA U MPaBUTALMOHHOIO AT FMAPaBIHUYeCcKHii MOTeH-
unan: O=¥ +\¥; , onpenensowmii IBUKEHHE BOAbI B MOYBE B JMaNa30OHe BhILLE BJIaX-
HOCTH MaKCHMaJIbHOW MMIpOCKOMHYECKOH.

[TonHblii NOTeHLMaN NMOYBEHHON BOJbI HMEET OTPHLATENbLHbIH 3HAK, UTO OTpaxaeT
Heo6X0AHMOCTb 3aTpaTUTL paboTy Ans U3B/NeYeHHs BOAbl H3 nouBbl. [TloTeHuuMan nou-
BEHHO# BOAbI CBA3aH C COAEPXaHHEM BOJBI B MIOUBE, YTO, B CBOIO OYe€pe/ib, 3aBUCHT OT
OTHOCHTENIbHOH BIAXHOCTH BO3yXa, C KOTOPbIM KOHTaKTHPYET Mo4Ba. 3aBHCHUMOCTD
NOTeHLHaNa U BIAKHOCTU Modyuyuna HaseaHue OI'X — ocHOBHas ruapodu3Myeckas
xapaktepucTHka. OHa 1MokasbiBaeT CBA3b MOTEHLUHANa U BIAXHOCTH IS KaXK0i nou-
Bbl, ¥ (hopMa ee B JOCTATOYHOIi CTENeHH HHAMBHAYyaNbHa U KaKN0# noussl. B 06-
wei hopMe 3ta cBA3b NpeacTaBneHa B Tabnuue S.1.

TMoreHuuan mouseHHOI BoAbl (M MaTpHYHbIA MOTEHLUMAN) TaKXKe BblpaxaloT B pF
(oTpvuaTenbHbIi AeCATHYHBIH JorapudM MOTEHLHaNa, BbIPOXEHHOrO B CM BOJHOrO
cron6a). Tak, 1 6ap, coorBercTByeT pF=3, cCpeaHuii MoTeHLHaN BNary 3aBsjaHus 3ja-
koB (15 6ap) — pF 4,2.

OpHako OoTMe4aeTcs OJHa BaKHas 3aKOHOMEPHOCTh: MPHW YTAXKENEHHWH rpaHyno-
METpHYECKOro cocTaBa BCce Tak Ha3blBaeMble KOHCTaHTbl COOTBETCTBYIOT Oojiee HH3-
KOMY MOTeHUHany (C y4eTOM €ro OTpUuaTeabHOro 3Haka). Tak, Ans MecyYaHbIX MOYB
noTeHUMaN NpH NoneBoit BnaroeMkoctH cootBeTcTByeT pF 2 (-0,1 6ap), ans cyrnnHu-
ctoit noussl — pF 2.5 (0,3 6ap), ans rnuauctoii — pF 3 (-1 6ap). [1pu 6onbLuoii Bnax-
HOCTH MOTEHLHMaJ CYLIECTBEHHO 3aBHCHT OT CTPYKTYpPbl MOUBBL: arperMpoBaHHas mou-
Ba 00BIYHO HMEET MPH OJHOM Il TOM XXe noTeHuuane (B npeaenax 1 6apa) 6onee HU3-
KYIO BJIQXXHOCTb, U€M HE arperMpoBaHHas (pacrtepTas).

OI'’X — ocHoBHas ruapodusnyeckas XapaKTepHCTHKa NOYB MOKa3blBaeT, YTO XOTHA
¢opma KpHBOIf JOCTATOUHO CNIOXKHA U HE anMpPOKCUMHPYETCA OAHHM YPaBHEHHEM, HO
CaMO 3HEepreTHYECKOe COCTOSHHE MOYBEHHOW BiarM — HenpepbiBHas (YHKUUS OT
BJIOKHOCTH.

A.Jl. BOpoHUH BbIABHHYJ KOHUEMLUHMIO KPUTHYECKHUX MOTEHLUANOB, KOTOpas Mo-
3BOJIET OLIEHUTh FUAPOJIOTHYECKHE KOHCTAHTBI C 3HepreTuueckoii Touku 3peHus. OH
BbIZENAET aACOPOLMOHHYIO BAary (B MPHHLMNE — MOHOMOJIEKYIAPHBI CI0# BOABI Ha
NOYBEHHOMW MaTpuLe), Bblllie KOTOPOiH B MOYBE MOABNAETCA CTHIKOBAsA BOJa. DTa BIaXK-
HOCTb COBIAJAET C BIAKHOCTBIO NpeAena ycaaku noussl. [Ipu yTshkeneHuu rpaHynoMer-
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Tabnruya 5.1. TloTeHuMan MOYBEHHOM BOJALI B 3aBUCMMOCTH OT OTHOCHTEJbHOIA
BJIOXHOCTH BO31yXa

OO0wwmiit noTeHMan NoYBEHHOH BOAbI, W't
OTHOCHTeJleaSl BJIQXXHOCTb NPH
Ha eannuny Maccol Ha equnuuy o6nema 20°C. %
3pr/ r JOK/KT 6ap cm H,O ’

0 0 0 0 100,00
-1-10* -1 -0,01 -10,2 99,999
-5-10* -5 -0,05 -51,0 99,997
-1-10° -10 -0,1 -102 99,993
-2:10° -20 -0,2 204 99,985
-3.10° -30 -0,3 -306 99,978
—4-10° —40 -0,4 —408 99,971
-510° -50 -0,5 -510 99, 964
-6-10° —60 -0,6 612 99,965
-7-10° -70 -0,7 -714 99,949
-8:10° -80 -0,8 -816 99,941
-9-10° -90 -0,9 -918 99,934
-1-10° -100 -1 -1020 99,927
-2-108 -200 -2 -1040 99,851
-3-10° -300 -3 -3060 99,778
—4-10° —400 -4 —4080 99,705
-5-10° -500 -5 -5100 99,637
-6-10° -600 -6 —6120 99,556

IIpumeuanue. 1 6ap=100 klTa.

PHYECKOTO COCTaBa BeNMYMHA BJIAXHOCTH BO3pAaCTaeT, a KanWUIAPHO-COPOLHOHHBIH
MoTeHLIHal ee yMeHblUIaeTCs (C yYeTOM OTPHLIATENBHOrO 3Haka noteHuuana). Mamene-
HHe MOTeHHala annpOKCHMHpPYeTCs ypaBHeHHeM TNpAMOi ¢ HauanbHOH Toukoi (pF):
5,21+3W. rae W — BIXHOCTb MOYBBI B I/T. YT0J MEXAY OCbIO BIQXKHOCTH U MPAMOI
M3MEHEeHHs MOoTeHLHana MpubakeHHo paBeH 17°45'.

[lepBblii kpuTHueckuit mnoreHuuwan (Pcl) cOOTBETCTBYeT HadalbHON TOUYKE
pF=2,18, yron Hak/ioHa npsMoii TOT e, 4TO H y npeablayleH 3aBUcUMOCTH. (17°45").
VpaBHeHHe AN 9TOro noteHuuana umeer Bua: 2,18+3W. OHO oTpaxaer nepexol BO-
Jbl M3 CTHIKOBOH B KanmWJUIAPHO-CThIKOBYIO. [loTeHuMan CBUAETENbCTBYET O MaKCH-
MaJIbHOM coAep>aHWHU COpOLMOHHO- CTHIKOBOH Biard H COBMAJaeT C MOTEHLHUAIOM
ONTHMAJIbHON BIIKHOCTH arperaroo6pa3oBaHusl.

DTa e UCXOAHAs TOYKa ONpeaeNsieT MaKCUMAIbHBIA KanUIASpHO-COPOLHOHHBIH
NOTEHLHAN, 3HaYUTENbHAsA YaCThb BOJAbI P KOTOPOM HaXOAUTCS B Kanumnspax. Jins
HeHapyIeHHBIX MOYB BIaXHOCTh NMpH 3TOM noteHuuane cosnagaer ¢ HB (TIB).
VpaBHeHHe MpAMOil 3TOr0 MOTEHUHaNa MAET NoA yrjioM 6° u umeer Bua: 5,21+W.
[Ipu norenuunane Boiie PMKCB YacTh Blard HaXOAMTCA NMOA ACHCTBHEM IPaBHTALlH-
OHHBIX CHJl. ['paHHLly KanuINspHO-COPOLMOHHON M KaMUINAPHO-FpaBUTAllMOHHOM
BJIQKHOCTH OMpefeNseT npaMas, npoxoasias u3 Toi ke touku pF 2.18 napannens-
HO OCH BJIQXHOCTH (T.e. OTCYTCTBYET 3aBUCHMMOCTb OT BJI@KHOCTH, U TaHI€HC yria
paseH 0).

Kak BHAHO M3 TEOPHUH CTPYKTYpHOIi opranusauuu nous A.J[. BopoHuHa, npuHs-
Thie KOHCTaHThl B Hell MIrpaloT BecbMa Malylo poib. Kpome TOro, moTeHuuan 3Tx
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KOHCTaHT YMEHBLIAETCs C YTAKeJNIEHHEM IpaHyJloMeTpuYeckoro coctasa. [loatomy
KOHCTaHTbl — JOCTATOYHO YCJIOBHas KaTeropHs B MO4YBEHHOW THMAPOJIOrHM, yHaclie-
JIOBaHHas OT Te€X BPEMEH, KOrJla IHepreTHYeCckoil XapakTepUCTUKU NMOYBEHHOH BOAbI
ellle He nMpUMeHsH. [l NOHNMaHuUs NOBEAEHHS BOAbI B NOYBE, €€ AOCTYHOCTH AJA
pacTeHHit JOCTaTOYHO UCIOJIL30BaTh dHEpreTHYecKyto koHuenuuo. Tak, noTeHuuan
BIIary 3aBsJaHus 15 3JakoB (MileHULa, S4YMeHb, poXb) B cpeaHeM paBHa 1500 kIla,
I TaKUX TIOpPOJ| IEPEBbEB, KaK €Nb, COCHa, Ay6, 6epe3a, ocuHa — 2400 klla. DHep-
reTHYECKOE COCTOSIHWE BOJBI B MOYBE MO3BOJISET OLICTPO OLEHUTh BOAHBIH PEXKUM
pactenuii. [Torpe6neHne pacteHUAMH BOAbI M3 MOUYBHI OMpENENSETCS UX COCylued
cuoii. Cocyllas cujia 3aBUCUT OT OCMOTHYECKOTO AaBJIEHUA B KJIETKaX pacTeHus 3a
BbIYETOM TYPrOpPHOI0 AaBJIEHHUA, KOTOPOE MPENSTCTBYET NOCTYMIEHHIO BOAbI B KJIET-
Ky. OcMOTHuECKOE AaBlieHHe B KileTkax kopHeil nocturaer 1000 kf1a, a B nucThax —
4000 u paxe 6000 kIla B NUCTBAX fICEHA 3€JIEHOIO HA CBETJIO-KALITAHOBBIX MOYBax
Epreneii. UMeHHO pa3HuLa B NOTEHLMAE BOAbI B MOYBE U paCTEHUH ONpeenseT no-
CTYIUIEHHE BOAbI B pacTeHHe u3 noussl. MnnrocTpauuei ckazaHHOro MOXeT CIYXHTb
pacnpeleneHde 3HaueHWil MoTeHLUana B NMOYBE U TKAHAX TOMoys 6epnuHCKOro Ha
TEMHO-KAaUITaHOBbLIX MouBax Ypaubckoit obnactu, no maHueiM H.A. B3Hy3naesa
(puc. 5.1). B uccnenosaHHoii nouse B cioe 0—50cM noTeHUHa NOYBEHHOH BOALI pa-
BeH —1500 kIla, B cnoe 50-100 cm —500 + —1000kI1a, B cnoe 100-150 cm —200 + —
500 kITa, B cnoe Huxe 150 cm —200 kIla. ¥V Tonons noreHuuan BOAbI B JIUCTHAX pa-
BeH —2400 +—3200 xI1a, B ny6e cTBona —1800 + —2600 xIla, B kopHsax —1600 + —
900kITa.

Puc. 5.1. Pacnpenenenne noreHuuana soanl (kfla) B cucreme aepeBo (Tomnosnb)-no4ysa
(nyroBo-KalUTaHOBas)
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TakuMm o6pa3om, B IMCTBAX NOTEHUWAN BOAbI BCeraa MeHblie NoTeHlnana KopHeil,
YTO OMpelENSeT NOCTOAHHOE ABHXEHHE BOAbI OT KOpPHeil K JucTbAM. B 3acylunuBbix
nouysax (U3MYECKOe KCMapeHWe MOXET MPUBECTH K TOMY, YTO BOJAHBIi MOTeHLMAN
nouBbl OyneT HaMHOrO MeHblle NOTEeHLMana KOpHA, U noTpeblieHe BOAbl U3 MOYBbI
CTaHET HEBO3MOXHBIM. Tak, no aanHbiM B.I1. XonoxoBo#i, npy BHECEHUH B NMUTATENb-
Hblit pactBop NaCl B koHueHTpaunsax 0,25-2,0 M/n ocMoTH4eCKH MOTEHLHAN Kiie-
TOYHOro coka y XpycTtanbHol TpaBki (Mesembryanthemum crystallinum L.) cHuxancs
¢ —1MIla no -3 mlla, u cpady pe3ko majana TpaHcnupauus, 06BOAHEHHOCTb JIMCTHEB
(10 70% oTHOCUTENBHOIT HACBILLEHHOCTH BoOH TKaHeil pacteHus). Ho B mutaTenbHoM
pacTBoOpe MOTeHUHaN npesbiiian AecaTkd MIla, MIMEHHO MO3TOMY pacTeHHs HE MOIJIH
NoTpe6AsATh BOAY W BOCHOJHATL BoAHbIH AepuuHT. Tak kak KOpHH pacTeHHi 3aHHUMa-
10T He 6onee 1-3% o6bema noussl (Huxe cnog 0—10 cM), To noTpebieHne Boabl Oynet
TaKxe 3aBUCETb OT CKOPOCTH MOATOKA ee K KOPHIO, KOTOpas CHH)KaeTcs 1o Mepe naje-
HUA MOTEHLHAaNa BOAbI Y KOPHS B CBA3M C MOMIOLUEHHEM UM Boabl. [loaTok BOAb! oOf-
penensercs AByMs COCTaBISIOLUMMH: BIKHOCTBIO MOUBLI (Pa3HOCTBIO MOTEHUUAIOB)
M CBO/MCTBaMHU caMoii MouBbl (ee€ MOPUCTOCTHIO, MIOTHOCTLIO, OpMOii Mop, yaenabHas
MOBEPXHOCTBIO M 1p.).

BJIﬂrOHpOBO[lHOCTb MO4YBbI

JIBixeHUe BOABI B MOYBe MOAYMHAETCA 3aKOHY MacconepeHoca: V/At=q= -K grad
@, rae K — ko3¢ duLMeHT NpoNopLHOHANILHOCTH, 3aBHCALLMI OT CBOWCTB cpe/ibl W ne-
peHocHMoro BellecTBa, V — 06beM nepeHOCHMOro BeLiecTBa Yepe3 eAUHHULY MIOLAaAn
A B enuHuuy BpeMeH t. Ha npakTuke 0ObIYHO HMCMOJBL3YIOT YAaCTHBINM ciayuail 3Toro
ypaBHeHUs — 3akoH Jlapcu (¢dhpaHUY3CKHii WHXKeHep, MEepBbIM MNPEASIOKHBILHIA 3Ty
¢dopmyny) ans aHanu3a JBUXKeHHs BOAbl B BogoHacbileHHOH mouBe Q=K AH/L, raoe
Q — KONM4ecTBO BOJBI, MpOLLEALIee CKBO3b €AUHULLY TUIOAAH NPH PasHOCTH Hamopa
AH u nnune nytu aBuxeHus Boasl L, K — ko3dduuueHT BlaronpoBogHoOCTH npH rpa-
JIMEHTe Hamopa B OJMH CM Ha €QUHMLY MJIMHBI MYTH B CM. B HacbllieHHBIX No4Bax
NpOUCXOAUT 00bIUHO ¢uabTpauus. [IpH BNUTHIBAHUK BOJbI B CYXYIO NMOYBY CHauana
6onblLOe ee KONUYECTBO HAET HA CMAYUBaHHE KOHTAKTHOTO CJI0s, a 3aTeM KOHTaKTHbIi
cioif puneTpyer Boay B coryiaciu ¢ koadiiuueHToM GuabTpauu, XapakTepHOH 1
JIlaHHO# MoYBbl. B HEHACBILEHHbIX MOYBaX JBHW)XEHHE BOAbI ONpeAeNsieTcs pasHOCTbIO
NOTEHLHANIOB MEXIY ABYMS TOYKaMH. B oTnnume ot HacbilieHHOHW BOAOH NMOYBbLI ABH-
JKeHHe B HEHaCbILIEHHOM omnpezesseTcs He rpaBMTALMOHHLIM MOTEHLIHANIOM, a pa3Ho-
CTbIO OTPHLATENbHBIX MOTEHLHANOB. Bona cTpeMUTCS ypaBHATL NOTEHLMAbI, TOJILIHK-
Hy BoAHbIX MieHok. Kpome Toro, B mouBax Bceraa Habnonaercs auddysns BoasHoro
napa B Nopax, 4To OCJO0XHSAET JUHAMHKY BJIQKHOCTH NOYB.

3akmoucHie

BoaHble cBoiicTBa, Hapsay C KJIMMAaTOM, MOTOAHBIMH YCJIOBUSMH, THIIOM 3KOCH-
CTEMbl, ONMpeeNAOT BOAHBIH peXHM MOYB H, CIEAOBATENbHO, MX IKONOTFHYECKYHO
¢yHkuMio — BogocHabxeHHe pacteHuii. 3BeCTHO, YTO MO OTHOLUEHHIO K BOAE BCE
pacTeHus MOXKHO pa3fefiuTb Ha rurpoduThl (oOuTalOWKe B BOAE), rUApoduUTHI (Tpe-
Oyiolile YBNOKHEHHBIX MOYBLI), Me30uThI (0OHTalOLIME HA MOYBAX C AOCTATOYHBIM
yBlaXXHEHHEM) U KcepoduTbl, Mpou3pacTalouive Ha Cyxux mnouysax. MMeHHO B 3THX
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TpebOBaHUAX pacTeHHH K BOJAE CKpbiTa OCHOBA INIOO&TbHON 30HAJILHOCTH PACTEHHI.
DOpMHPOBaHHE Pa3HBIX KIMMATHYECKUX MOACOB C Pa3HbIM BOJHBIM PEXKUMOM MOYB
NPUBOAMT K MPOU3PACTAHHUIO Ha 3THUX MOYBAX pa3HbIX accouuauuii pacteHuii. Boine-
JSIOT FYMUAHBIHA 1MoAC (TyHApa M JlecHast 30Ha yMEpeHHOH 30HbI, TPONIHYECKHE AOXK/e-
Bble M MYCCOHHbIE Jieca, cybanbnuiickue U anbnuiickue ropHble nosca, FOPHO-IECHOI
MNosC), CeMHapUHbIe 30HbI (CTEMHas M JIeCOCTENHas, CaBaHHbl B TPOIMKAX, Jieca
KYCTapHMKOBBIE 3apOCIH CPEAM3EMHOMOPCKOrO THMA: MakBUC, Yanapains, 6ym), apun-
HbI€ PErHOHBI (CyXHE CTEMH, NONYNYCTHIHU U MYCThIHK).

MMeHHO BNaXXHOCTB MOYBBI ONpEAENsAeT pa3Hoe pacrnpenesieHHe pacTeHHit B npeae-
nax KaTeHbl, MO0 MHKpopenbedy, B MoiimMax H Ha nnakope (Bogopaszene). B npenenax
onHoro naHawadTa pacnpeneieHHe pacTeHUi CBA3aHO Mpex/e BCEro ¢ BOAHLIM pe-
KMMOM MOYB — OAHOM U3 IMaBHBIX UX XapaKTEPUCTHK.
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I'naBa 6
BoaHblii pekHM MOYBbLI

BozHblii pexxuM nouB xapakTepH3yeT MOCTYIeHHe BOABI B MIOYBY U pacxof ee u3
NOYBbI HAa OTTOK B IPYHTOBBIE BOJBI MM APYrHe 3NEMEHThI penbeda, Ha UcrmapeHUe U
TpaHcnupaumio. locneaHue nBa sABNEHUS OOBbEAMHAIOT YacTO e€JWHbIM TEPMHHOM
CyMMapHOe ucnapeHHue (3BanoTpaHCIUpalHs) — B CBA3U C TPYAHOCTBIO ONpeneNieHus
UX 1o oTAeNbHOCTH. OOBIYHO BOAHBIH PEXXUM XapaKTEPH3YIOT CEAYIOIUMMH NapaMeT-
paMM: peXHUM BIOKHOCTH (M3MEHEHHE COJepXKaHHA BOJbI B MOYBE B 3aBUCUMOCTH OT
NOroAHBIX YCIOBUH U BO3AEHCTBUSA pacTeHuit) M BOAHBII GanaHc nouB (OLEHKA MPHXO-
Jla ¥ pacxojia BOJibl B OYBaxX B roaoBoM wLiukie). Boanei#i 6anaHc MHOrKe uccienoa-
TEJIN OTOXAECTBIAIOT C BOAHBIM PEXXHMOM, HO 3TO He COBCEM KOPPeKTHO. BoaHblit Ga-
JIaHC — JIMLIbL OJMH M3 MapaMeTpoB, XapaKTepU3YIOLIMX BOAHBIA pexxuM. B nocnennee
BpeMs K 3THM H3BECTHBIM NapaMeTpaMm MpuOaBHIIM XapaKTEPUCTUKY MHAPOJIOrHYECcKO-
ro npouns U ruponOrHueckKux ropu3oHTOB NMOUB. BoaHBIl pexxuM BaxkeH Uis NOHH-
MaHMs reHesuca MOuB, WX JIKONOrHYecKUX (YHKLHIA, KOTOpble MPOABIAIOTCA B MOA-
Jep)KaHuH OMpeieIEHHOrO PaCTHTENbHOTO NOKPOBa B AAHHBIX YCJIOBUSAX.

Boanbliii pexiM H reHe3Hc No4BbI

["eHe3nc nous HepaspbIBHO CBA3aH ¢ MX BOAHbIM pexxuMoM. Euie E. 'mnbrapa Bbl-
Zlenun apuiHble 1 TYMHIHbIE MOYBBI, TOKa3aB pa3HULly B X CBoiicTBax. Boaublii pe-
XHUM clenan OCHOBOH oOAHOro W3 BapuaHTa kinaccupuxauuu nous K.JI. I'nunka.
C.C. HeyctpyeB BBen B Hay4HYIO MPaKTUKY TakHe MOHATHA, KaK aBTOT€HHbIE U THIPO-
reHHble MouBbl, KOTOpble NOTOM ero yueHuk A.W. be3coHOB 3aMeHuN Ha MpHXKUBLIHe-
Csl Ha3BaHUA: aBTOMOP(QHBIE H rHAPOMOp(dHbBIE MOYBbI, YTO MO3BOJAET Cpasy YCTaHO-
BUTb IeHe3uc MHOrux nous. Cnenyet o6paTUuTh BHUMaHHe Ha OueHb HeonpeaeneHHoe
ynotpe6neHre ITHX TEPMHUHOB: YaCTO rOBOPAT aBTOMOp¢HbIE U THAPOMOpPdHBIE ycI0-
Bus, 4T0 GeccmbicneHHo. Hano roBoputs 06 ycnoBusX yBIaKHEHHWSA: HEJOCTATOYHOE
yBllaXkHeHUe, HopMaibHoe, u3bbiTounoe. I'.H. Beicoukuii pazpabotan nepByto cucre-
My, MepBylo KkjiaccuuKauuio TUMOB BogHOro pexxuMa. OHa B JanbHeiilieM O6blna
yTouHeHa A.A. Pozne. BoineneHue THNOB BOAHOTO pexnMa OCHOBBLIBaeTCS Ha K03 -
uuenre ysnaxHeHus (KY) Boicoukoro-HBaHoBa: OTHOLIEHHH CyMMbI FOAOBBIX OCajl-
KOB K HCrapsieMOCTH (MCnapeHHs ¢ BOAHOH MOBEPXHOCTH) B TeueHue roaa. Ecnau ato
oTHolueHWe 6onblue 1, TO BOAHBIH pexuM MOYB MPOMBIBHOM, eclii MeHbLie 1 — Henpo-
mbiBHOH. Ecnn KY nepuoauyecku GbiBaeT kak 6onblie, Tak ¥ MeHbilie 1, TO BOAHBIN
pexHM — NMepuoaryecky NpoMbIBHOH. Eciv k MOBEpXHOCTH MOYBbI MOAXOAAT IPYyHTO-
Bbl€ BOJbl, TO TUIl BOAHOTO peXHMMa OTHOCHUTCA K BHIMOTHOMY. B ciydae, eciu yacThb
BOJBI, MOCTymnatowieil U3 IPYHTOBBIX BOJ, OTCACHIBAIOT PACTEHHs, THIT BOAHOIO peXHMa —
JleCYKTHBHO-BBINOTHOI (puc. 6.1).

A.A.Pone mo6aBun Mep3noTHblf TN BoaHOro pexuma, a C.A. BnaablueHckuit
BbIAEJIUI BOAHBIH PEXUM NMOATONEHHS, CBA3AHHDIH C BONOXPAHHIHLLIAMHU.
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Puec. 6.1. Tunel Boaxoro pexxuma, no I''H. Beicouxomy 1 A.A. Poxe: a — npoMbiBHO#, 6 —
NOJIYNPOMBIBHO#H, B — HENPOMBIBHOIA, I' — BBINOTHOI, 1 — 1€CYKTHBHO-BBIMOTHO#

He kacascb npaBOMEPHOCTH 2-X MOCIEAHUX THIIOB BOXHOTO PEXHMa, OTMETHM OfI-
HO M3 BOXHBLIX HECOBMNAJEHHH, 3acTaBUBLIMX, BO3MOXHO, K.J[. [nuHKY oTka3aTbcs OT
NOCTPOEHHUS KiaccH(UKaLMK NTOYB Ha OCHOBAHUH HX BOJHOTO peXuma.

TunoB BoaHOrO pexxuMa — 5—7, a THNOB MOYB 3HAYMTENILHO OonbLue. Heckonbko TH-
NOB [0YB XapaKTePH3YIOTCH OAHMM THIOM BOJHOIO pexcHMa. Tak, NoA30NHCThIE, AepHO-
BO-TNIOA30/IMCTBIE, JIYTOBbIE, AEPHOBBIE, Oypble NECHBIE NMOU4BbI, KPACHO3EMBI M JKENTO3EMbI
061aal0T NPOMBIBHBIM BOJIHBIM pexKMMOM. Cepbie JIECHbIE MOUBbI, BbILLEOYEHHBIE Yep-
HO3eMbl — NMEPHOAUYECKH MPOMBIBHBIM. OOLIKHOBEHHBIE, FOXKHbIE YEPHO3EMbI, KalLTaHO-
BbIE MOYBBI, CEPO3EMBI, Oypble MOJYNMyCTbIHHBIE MOYBbI OTHOCATCA MO THMY BOAHOIO pe-
’HMa K HENMPOMBIBHBIM. BOJIOTHbIE MOUBLI U CONIOHYAKH XapaKTepH3YIOTCH BLINOTHBIM TH-
oM BoaHoro pexxuMa. Hexotopsle runpomMopdHbie (ColoH4YaKoBaThie H AepPHOBO-TTIeeBble
NOYBbI) OTHOCATCH K JAECYKTUBHO-BBINOTHBIM. O4eBHIHO, YTO CBA3b THIA BOJHOIO PeXKH-
Ma B OHHMaHHH Beicoukoro—Poze 1 resesuca nous otMeyaercs Ha 6onee BLICOKOM Tak-
COHOMMHYECKOM YPOBHE, Y€M THIT N0YB, CKOpee Ha ypoBHe 6onbLunx rpynn nous. Ho Gec-
CMNOPHO, YTO THN BOAHOIO pexxHMa OrnpenensieT OoCOOEHHOCTH NepeMeLleHns BELIECTB B
TNOYBe, CTENEHb pa3pyllieHHss MUHEPAIOB H O0JIOMKOB FOPHBIX MOPOJ B NOYBax, CaMo CO-
XpaHEHHe OMpeieNIeHHbIX TUMOB MUHepanoB. Tak, NOYBbI C MPOMBIBHBIM THIIOM BOAHOIO
pexHMa OTMBITHI B GOJBLILLIMHCTBE C/TyuaeB OT pacCTBOPUMBIX coneii u kapGoHaros. Ha Pyc-
CKOif ¥ AMEpPUKAHCKO# paBHHHAX MPOCIEXHBAETCA 3aKOHOMEPHOCTb CHIDKEHMS TITyOHMHBI
3aneraHus kapboHaToB Ha 30 CM NpH MOBbILLIEHHH CyMMbI MOIOBbIX 0caakoB Ha 100 M. Ha-
TNPOTHB, BbINOTHBIE MOYBBI, KAk NPaBUJIO, OrJIeeHbI M MOT'yT ObITh O0OralLEHbl paCTBOPHMBbI-
Mu consaMH. [1pu 3TOM cocTaB coneit onpeaensieTcs THIOM BOJHOIO peXHMa TUTIaKopoB (BO-
JI0pa3feNioB H MONOTrUX CKJIOHOB). B apuaHoii 30He — 310 Xs10pH AR, CynbgaThl 1 KapOoHaTbI
KanbLiMs, HATPUA, MarHus, B ryMUIHO#M — kapOOHATHI KaIbLHA, COSAMHEHNS XKelle3a.

Bonublii pexxum onpezenseT conepxaHue BOAbI B NOYBE B TeUEHHE rofia U OTHAENb-
HbIX €ro MNepHoloB, €€ IBHXEHHE B CHUCTEME IPYHTOBbIE BO/bl-TIOYBa—pacTeHHEe—
aTMocdepa. BoaHblif pexxiM BNUsET Ha pOCT pacTeHHii (OOBIMHO B CEJILCKOXO3AMCT-
BEHHOM npou3BoAcTBe Ha 1 T mpoaykuuu 3arpauuBaetcs 1000 T u Gonee Boawl).
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C BOAHBIM PEXHMMOM CBS3aHbl XHMHYECKHiT COCTaB MOYB, MX KHCIOTHOCTb. Tak, Hau-
Gonee BepoATHBI 3HaueHHs pH s BepxHMX ropu3oHToB (A, B) nous, o6nagaroumx
NpPOMBIBHBIM BOJHBIM pEXHMOM, — MeHee 6.

Bonusiit pexxum onpenenser cyap0y 3arpsA3HeHHbIX M04B. IIPOMBIBHOM pexuM Mo-
XKET MOCTENEHHO NPHBECTH K CaMOOYHMILEHHIO MOYB, B YCJIOBHAX HEMPOMBIBHOTO pe-
XKMMa 3arpsa3HeHHE CTAHOBUTCS MOCTOAHHBIM (hakTOpOM.

Amepukanckan KJ'laCCH(l)HKal.lHﬂ BOAHOI'0 peXHMMa nmo4Bhbl

Ocoby1o knaccupUKalMIo MOYB ¥ FOPU3OHTOB MO BOAHOMY PEXHMY MCIOJb3YIOT
aMepuKaHCKHe yueHble. OHHM BBIIENAIOT CyXHE MOUBBI (FOPU30HTHI), C MOTEHLHAIOM
Hxke —1500 xITa, u BnaxsHsle, ¢ moreHyuanoM seiwe —1500 kITa (Ho Huxe 0). Tpu no-
TeHUHane 0 yCOBUA XapaKTepU3YIOT Kak akBHK, KOTJa MOYBbI [TOCTOAHHO MJIM MEPHO-
JMYECKH HacChILIEHbl BOAOH. Briaensior Tpu THMa HachllleHHs TMOYB BOJOM: JHAOHA-
ChILLIEHHE — T0YBa HaChlleHa OT noBepxHocTH 10 200 cM unM 6onee. DNMUHACKHILLEHHE —
NoYBa HAChILIEHAa B HECKONBKUX ClIoAX B mpenenax 200 cM, HO ecTh HeHACHIILEHHbIE
NPOCJIOH. AHTPONOTreHHOE HaChILEHHE — MOYBLI PUCOBHMKOB, MJIAHTALIMH KJIIOKBBI, TIE
MCMOJB3YIOT MOBEPXHOCTHOE 3aTOIIEHHE.

Knacce! BOAHBIX peXKHMOB OLIEHHBAIOT MO HATHYHMIO BIAKHBIX M CyXHX CJIOEB MOY-
Bbl (¢ noteHuuanoM > u < —1500 kIla). OueHuBaroT NoBeieHHE BOALI B KOHTPOJILHOM
MOYBEHHON TOJILIE, BEPXHIOI IPaHULY KOTOPOil OMpeaensioT Mo YBIaXXHEHHIO CyXOii
NOUBBI CJIOEM BOAbI B 25 MM B TeueHHe 24-X 4acOB, @ HHXKHIOIO — MO r1yOuHE BIUThI-
BaHUA 75 MM BOABI 3a 48 yacos.

AKBHK — M0YBa HachlllleHa IPYHTOBOH BOAOI (M BOJOIO KanMJUIAPHO#H KaitMbl).

B cnyuae, ecnu HackinieHHe Bofoi Bcerna 6113K0 K MOBEPXHOCTH (MOUBLI MPUMOP-
CKHX Maplleii, 3aMKHYTBIX JEMPECCHIT), BOOHBII PEXHM OTHOCAT K KJ1accy NMepakBHK.

TepMHHBI apUaK M TOPPUK UCTIONB3YIOT AJ 0603HaYEHHs] OJTHOTO U TOTO XK€ THIMa
BOJHOrO pexuMa, HO Ha Pa3HBIX TaKCOHOMHYECKHUX YPOBHAX KjiacCH(HUKaLHH MOYB.
Apuayk (M TOPPHK) XapakTepusyercs TeM, YTO F'MAPONIOrHYecKas TOJLIA OYBLI B Te-
yeHne He MeHee 60% et cyxas B Oosiee ueM MojioBUHE U3 06lIero YKUcha JHel rona,
KOrza Temrmeparypa Mo4Bbl Ha riy6uHe 50 cm Beiule 5°C M BiaxkHas B TeyeHue 90
IHel ¥ MeHee NpU TemnepaTtype noyssl Boille 8°C.

BonHbiit peXXMM YUK XapakTepeH 1Jisl IOYBEHHOH rMAPONIOrHYeCKOi TOJIIH, KOTO-
pas B TeueHue 6onee 60% ner 90 aHeit He aBnseTcs cyxoil. Koraa BoaHbIi noTeHunan
MOYBbl KOHTPOJAbHON Toiwy peako pocturaer — 100k[la, BoaHBIH peXxUM OTHOCAT K
Knaccy nepyauk (KpacHO3eMbl).

BomHbli pexuM YCTHK — MPOMEXYTOUHBIH MeXy YAUK U apuauk. IIpu cpeaHeronosoii
TeMneparype 22°C noysa KOHTPOJIBHOI TONILM MOXeT ObITh CyXoit He Gonee 90 aHeid, a ys-
nxHeHHOH — 180 aHelt B romy (wiu nompsn 90 aHeid), npu cpefHer TemrepaType MeHbllle
22°C noysa no/mkHa ObITh yBIT)KHEHa B 60% sieT He MeHee 45 nHeil noapsan.(Tabn.6.1)

BonaHblii pexxum Kcepuk — BOAHBIN peXXUM KOPUYHEBBIX MOYB CPEIU3EMHOMOPCKOTO
tHna. B teyeHue 60% neT KOHTPOJbHBIHA C/OH MOYBBI OCTaeTCA CyXUM He MeHee 45
JHelN nopsAA B MEPUOJ NOCe JIETHEr0 COHLECTOAHHSA U He MeHee 45 [AHei BIaXKHbIM
nocie 3MMHero conHuectosHus. Kak BUAHO M3 3TOrO KpaTKOro H3NOXXeHHs, aMepH-
KaHCKHE MOYBOBEJbl TOXXE MCIMOb30BAIM KOHLENLHIO THIPOJIOTHYECKOr0 rOpH30HTa,
OTHECs ee K MOYBEHHOI KOHTPOJIbHOI Tonue. [IpuBnekaer B 9T0i knaccuukaumm uc-
NoNb30BaHHeE NMOTEHLMaJIa MTOYBEHHON) BJlary, BEPOATHOCTH UCCYLLIEHUS U YBIIaXKHEHHS
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Tabauya 6.1. Knaccbl yBNaXHEHHs T'MAPOJOTHYECKOM TONMUH B AMEpPHKaHCKO
knaccudukaiun B 60% net

Knacc BoaHoro pexuma % auchi ¢ anaxaiocrhio
<-1500 kITa >-1500 kITa ~0 kITa
apUauK (TOppHK) 75 <25 ~0
YCTHK <25 >50 ~0
YAHK <25 >75 50
nepy.auK 0 100 50
aKBUK 0 100 >75
nepakBHK 0 100 100

MOYB U MPOJODKUTENBHOCTH 3THX NepuoaoB. [IpH 3TOM BOAHBIN peXXHM OnHpaeTcs Ha
TeMIEepaTyPHBIN peXHUM MOYBBI

l'lapameprl OLCHKH BOAHOIO PeKHMA NOUBLI

OueHKy BOJHOrO peXXHMa MPOBOAT B NMEPBYIO0 OYEPENb 110 H3MEHEHHIO BJIAXHOCTH
nouskl. Kak yxe roBopusock, BIaXXHOCTb NMOYBbI OTIPEAENsAeT AOCTYMHOCTh BOABI s
pactenuit. Ecin BnaxxHocTh moussl cocrasnsieT okosio 60—100% nonesoil BraroeMxo-
CTH, TO pacTeHHst OOBIYHO He HCTILITHIBAIOT HEAOCTATKA B BOJIE.

BoaHble KOHCTaHTHI (HaMMeHbIlasg, WIH TMoJjieBasi, BararoeMkocts — HB, unu TIB,
Bjlara 3aBsfanus — B3, MakcMManbHas rurpockonuyeckas Biara — MI') nossonsior
NpUOIM3UTENBHO OLIEHHTh AWANa3OH aKTHBHOW BNarW (ROCTYMHOH pacTeHusm). OH
M3MEPSAETCS Pa3HOCTBbIO MEXAY HaUMEHbLLEeH BJaroeMKOCTbIO M BJIAXKHOCTBIO 3aBsina-
Hus. MHorna B oleHke BOAHOrO pexMMa MCIMONB3YIOT U JPYrHe KOHCTAHTHI: MONHas,
WM nonHas npenenbHas BnaroeMkocTs (I1I1B), Bnara paspeiBa kanunnspos (BPK),
MaKCHMaJlbHasg MOJIeKyJIspHas BiaroeMkocts (MMB). Pa3HocTh Mexay nonHoil u
HalMEHBILEH BIarOEMKOCTBIO MO3BONAET OLEHUTH KOJIMYECTBO MOP adpalluH NpU Hau-
MeHbLIEH BlaroeMkocTH. M3BecTHO, YTO 3ano/iHeHHe BCEX MOP MOYBHI BOAOH, 0COOEH-
HO B TEIIYIO MOroJy, MOXeET MPUBECTH K KUCIOPOAHOMY FOJIOJJAHHIO KOPHEH U HUX k-
Genu. BnaxxHocTh MoOYB BhIpaxkaeTcs % OT MacChl aGCONIOTHO CYXOM WMJIM BIaXHOM
nouBbl, B % OT 00beMa NOYBHI, B I/T, B 3aBUCHMOCTH OT LieJiell UCCeJOBaHMS U OLIEH-
k. Hanbonee npunsaTa oueHka B % or abCONIOTHO CyXOif Macchl NouBbl. BnaxHocTb
TOp}OB YACTO PacCCUNTBIBAIOT B % Ha ChIPYIO HaBeCKy. Pacuer Ha CBIpYIO Maccy MoyBbl
MO>XHO BCTpeTUTh B pabotax XIX-nauana XX BB. [Ipu 3eMasHbIx paGotax Heob6xomu-
MO YYMTBIBATh BJIQXXHOCTh MOYB Il OLIEHKH OOLUEero Beca rpyHTa (MOYBHI), W BlIaX-
HOCTb B 3TOM CJly4yae 4acTO OLEHMBAIOT B % OT Macchl BlaxxHoit nmoyssl. Horaa, oco-
6€HHO B COBPEMEHHBIX paboTaX, OLEHKY BJIQXXHOCTH IOYB M AOCTYMHOCTH BOABI AJIs
pacTeHHil MPOBOAAT MO NOTEHLUMATY NOUBEHHOH BOAb Wiy 1o pF — norapudmy noreH-
LiMaJla MOYBEHHOM BJIard, BLIPAXXCHHOMY B CAaHTHMeETpax BoAHOro cronba. B atom ciny-
Yyae Cpa3dy BHJHA CTENEHb NOIBWXXHOCTH BOJBI, €€ JOCTYMHOCTb ANA pacTeHuii 6e3
CreUHabHOro ONpeaeNeHHsA TMAPOJIOTHYECKUX KOHCTANT.

Boanwbrii 6ananc nousnt

Kak YK€ rOBOPHJIOCh, MHOTME HCCIIEOBaTENId OTOXAECTBJAIOT BOAHBIM PE€XuUM C
BOJAHBIM 6ajlaHCOM MOYB, CYMTas ITH MOHATHA CHHOHUMAaMH. JTO HE COBCEM NMpaBHIIbHO.
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BoaHblii 6anaHc — NHLIL OAMH M3 MapaMeTPOB, XapaKTepH3YIOLWMA BOJHBIH pexuM, a
HMEHHO COOTHOLIEHWE U MOPAAOK CTaTeif MPUXO0Ja M pacxola BOAbI B MOYBe:

Bn=0Oc +I'p.B + Konn — Uc - Tp — Otr - Cp,

rae Bn — 3amacel Boasl, B fJaHHOM cioe nous; Oc — BoAa, mocTymnaiouias B NoYBy C
ocaakamy; ['p.B — Boga, noctynuBuUIas U3 IPYHTOBBIX Bol; KOHI — CKOHIEHCHPOBaH-
Has M3 MOYBEHHOro BO3ayXa B mouse; Mc — Boaa, uctpaueHHas Ha ucnapenue; Tp —
BOJa, moule/ias Ha TpaHcnupaluio; OTr — BoJa, OTTeKalolas U3 JaHHOH TOJIILHU NoY-
Bbl; Cp — ocaaku, mouieJiHe Ha CMauuBaHUE PACTEHHi, MPOM3PACTAIOIUX Ha NAHHOMN
nouse. OTO BeJIMYHHA B FOAOBOM LiMKJIe Moxer pocturath 20% u 6onbue. B nonus-
HBIX YCJIOBHAX K CTaThe Npuxona RobaBisdeTcs BOAa MOJIHBa.

Cama ¢opmMyiia 6anaHca roBOpUT O MOTEHIIHANBHOH BO3MOXXHOCTH TPEHJA K BBICHI-
XaHHIO MOYBBI (ECAM CTAaThbU pacxoja MPeBbILIAIOT CTaTbH MPUXOAA) W, HA060pPOT, K
nepeyBaXHEHUIO MOYBbl NPHU MOBBILIEHHWH CTaTeil MpuxolJa HajA CTaThbAMHM Pacxona.
OnHako B NEpBOM CITy4yae 3anachl BoAbl B Mo4Be 6yayT CTPEMUTBCA K MUHHUMAJIBHOMY
3Ha4YeHHI0 (BO3LYLIHO-CyXas 04Ba), a BO BTOPOM Cllyuae B KOHEYHOM HTOre NMoysa 3a-
TOMUTCS BOJOW U 06pa3yercs 6051010 (03epo).

B ecTecTBeHHBIX MOYBaX BOAHBIN OallaHC B MHOTOJIETHEM LIMKJIE KOMIIEHCHPOBaH-
HEIH, T.e. pacX0A M MPHXOJ BOJBI B rOJOBOM OTpe3ke BpeMeHH B cpeaHeM paBHbI. OH
He KOMMNEHCHPOBaH JIMILB B pAlE MOJUBHBIX MOYB, [1€ BOJA MOXXET MOCTYNaTh B IPyH-
TOBBIE BOAB! U YBEJIMUUBATh MX MOLIHOCTb M 3amac BOIbl B IOYBEHHO-TPYHTOBOMH TOJI-
11e, ¥ MPH HanpaBJeHHOM U3MEHEHUH KJIMMaTa.

Takum o6pa3oM, BOJHbIH 6alaHC XapaKTepU3yeT raBHYI0 YepTy BOAHOIO pexuMa
Mo4B, €ro UHKJIMYHOCTh, U 00U 06BbeM BOABI, NMPOXOAALIHIi Yepe3 MOYBY B JAHHBIX
ycnoBusx. JIio60ii 3anac Biaru, CyuiecTBYIOIIMA B JaHHON NOYBE, BOCCTaHABIMBAETCA
yepe3 onpelesieHHOe BpeMs, B MpeleNiax KOTOpOoro pacxoji W NMPUXOA BOAbI B KOHEU-
HOM HuTOre ypaBHUBaeTcs. [103TOMy olleHKa BOAHOTO peXXHMa MoyB 1o 6anaHcy Biaru
He MOXET CIIyXHMTh JOCTOBEPHOil ero xapakrepucTHkoi. OHa roBOpHT nulIb 06 06be-
Me BOABI, Mpoluealieii yepe3 NoYBy B Te4eHHe ruapoioruyeckoro roaa. ('maponoru-
4YeCKHM roZloM OObIYHO Ha3bIBAIOT OTPE30K OT OKTAOpA Mpeablayliero roaa o ceHrs6-
pa cnenyiouiero). bosee xapakTepHa ponb OTAENBHBIX CTaTel NMpUXoJa U pacxoaa BO-
JBl, HO, KaK yXe rOBOPHJIOCH BhILlE, Pl NMoyB 0071analoT MPHUHLUMNHAILHO OJWHAKO-
BeIM 0ajlaHCOM B CMBICJIE yYacTHs pasHbIX ero crareit. BoaHslit 6anaHc Heo6x0aMMO
00s3aTeNbHO OLlEHHUBAaTh B JUHAMHKe, B MI3MEHEHHH MPHUXO0JAa M pacxoja BOAbI B Teue-
HHE BCEro ruAPOJIOTHYECKOro rojia U OTAENbHBIX ero nepuonos (puc. 6.2).

Jns Bcex MouB, pa3BHUBAIOUIMXCA B YMEPEHHOM KJIMMaTHYECKOM MOACE, XapaKTepHO
yBeJiM4YeHHe pacxoda BOJbI Ha 3BAaNMOTPAHCNHUPALMIO B JIETHUE MecAubl. YeTko npo-
ClIeXHMBAeTCs BeCeHHee yBNaKHeHHe 4acTH wiM Bcero mpoduns no HB (-10 + -30
kITa), a unoraa n go IB (0 kIla). BecHoit ¢opMupytoTCca 3acTolHble, NPOMBIBHbIE U
HEKOTOpbIE BBIMOTHBIE THAPOJIOrHYECKHE FOPH3OHTHL. TO CBA3AHO CO CHErOTasgHHEM, C
obpa3oBaHUEM BEPXOBOJAKH.

Insa npumepa Huxe NpUBEREHbI NMOYBHI I0XKHOH Talru, rae BeNd JeTajlbHblE Ha-
6J1t0ieHNS 32 BOAHBIM PEXHMOM NOYB.

EnoBO-BOIOCHCTOOCOKOBast M NyGOBO-MeIyHHYHas napueibl chOpMHPOBaHbI B
ny60-enbHUKE BOJIOCHCTOOCOKOBOM, €JI0BO-MILUMCTas U 1yO6OBO-MEAyHHYHas — B €lb-
HMKe MUIMCTOM. B nepBoM Tumne sieca BeceHHHUit 3amac ¥ pacxoj BOJbl HECKOJbKO 60:1b-
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Puc. 6.2. ITocTynnenme u nepeasikeHre OCanKoB B MOYBE: a — CpeJHEE KOJIHYECTBO OCAIKOB

B TeyeHue roaa (MockoBckas 001.); 6 — pacnpeneneHue 0OTToKa U3 METPOBOrO CJOSI MOYBBI €

Masi 110 CEHTAGPb; B — pacrpeie/ieHHe OTTOKa M3 METPOBOTO C/10sl ¢ CEHTAOPA no aekabpp; I —
cpelHee pacnpeie/ieHHe CTOKa BOAbI 3a MpeJessl | M MoyBbl B TEYEHHE roAa

1le, YeM B eNbHHKE MUIMCTOM. DTO CBA3aHO C HECKOJBKO Ooliee THKENBIM rpaHyJio-
METPHYECKHM COCTaBOM (HO KiacCH(pUKALMOHHAs rpajauus ero Ta xe) U O0ablIMM
6onuteToM enu (1-it mo cpaBHenuo ¢ III-M, 4TO CBOHCTBEHHO €IBHHKY MIIHCTOMY).
31MHe—BeCeHHHE OCAIKH B MOA30HE I0XKHOI TalrH MOXHO He y4uTbiBaTh. OHH Hachl-
LLAIOT BepxHHii MeTp moyB A0 BenuuuHbl HB, a B HekoTOphle Nepuosbl CHErOTasgHHsA 10
nonHoii BraroeMkoctH. M36bITOK BOABI CTekaeT B rpyHTOBble BOAbl. IIpencrasnenue o
BEJIMYMHE OTTOKA JAOT JIM3UMETpHYEcKHe AaHHble (Tabn. 6.2). Becennuii oTTOK Monoi-
HSIET IPYHTOBBIE BOJBI, CO3J1aET BEPXOBOJIKY, BBILLENAYHBAET PsJi KATHOHOB M3 MOYBEH-
HOro norJouaolero komiuiekca. Ho o6brdHO BeceHHee yBakHEHHE TIOUBELI HE CO3/1aeT
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B HEH BOCCTAHOBUTEJIbHBIX yCHOBHﬁ, T.K. CHerosas Boja 6orarta KHCJI0pOaOM, a MHUKPO-
OpraHHU3MBbl — l'lOTpeﬁPITCJ'IH KHCJIOpOAa €LIC HE HaYaJITU CBOKO aKTHBHYIO ACATEIIBHOCTD.

Tabnuya 6.2. YcnoBHas BEPOATHOCTh OTTOKA Pa3HbIX KOJMYECTB BOABI 3a npeaensi 1,5 M
B CYTNIHHHCTBIX MOYBaX F'YMHAHOM 30HBI (I€PHOBO-NMOA30IUCTbIE NOUYBEI MOCKOBCKOM 06-
JactH, no naHHeiM A.B. YmapoBoii)

Mecsu Cpennee KONMMYECTBO OCAAKOB B YacToTa OTTOKA pa3sHOro KOIHYECTBa BOALI, %
rofibl MCCNEN0BAHHA, MM <5 MM 6-20MM 21-40Mm >40MM
I 42 89 11 0 0
II 47 92 4 4 0
111 55 59 0 7 34
v 45 22 33 13 32
\Y 70 37 36 23 4
VI 85 48 12 26 14
Vil 100 51 30 11 8
VIII 110 54 19 19 8
IX 51 59 15 22 4
X 55 38 33 22 7
XI 47 34 24 22 20
XII 48 56 33 7 4
3aroj 755 53 20 15 12

B TeueHue roxa 3a npeneins! 1,5-MeTpoBoro npo¢unis noysbl MOCTYNAeT B CpeHEM
no 267 MM ocaakoB. M3 ocraBuinxcs 488 MM 0ocankoB, MOCTYNUBLIMX B MouBy, 80—
150 MM uaeT Ha OceHHe-BeCEHHee ee YBIaXXHEHHE JI0 MOJHOHN Bi1aroeMKoCcTd. OHH KOM-
MEHCUPYIOT NMOTEPIO BOABI HA IBANOTPAaHCIIMPALIHIO, KOTOpas paBHaA 3TOH e BeJTMYHHE.

B 3aBMCHMOCTH OT IpaHYJIOMETPUYECKOTr0 COCTaBa (4TO MPOSABIAETCA B BENHYHHE
HB) nns nepHOBO-NOA30JUCTBIX CYTTUHUCTBIX MOYB MOXHO COCTaBUTb J1Ba YpaBHEHUS
BOJHOro 6anaHca.

Ins ny60-enbHUKA BOJIOCHCTOOCOKOBOTO (hopMysna GajlaHca BHITIAAUT ClEAYIOLIUM
obpaszom (Bce B MM): 755 (ocanku) = 267 (0TTOK 3a npejessl METpOBOro npoduis) +
118 (3Banorpancnupauus) + 118 (yBnaxxHenne noussl 10 HB nocne nerHero uccyue-
Hus) + 253 (noteps ocaaKoB Ha CMauyMBaHUE AEPEBLEB U TPABAHOIO MOKPOBA).

Jns enbHUKa MLUMCTOrO, PachoJIOKEHHOTO B 3 kM OT Ay6o-enbHHKA, HUXE MO
OueHb MOJIOroi KaTeHe, ypaBHeHHe BOAHOro 6aaHca BBIMIAIUT HECKOIbKO HHaue:

755 (ocapku) = 323 (orrok) + 88 (3BanoTpaHcnupauus) + 88 (yBnaxxkHeHHe NouB
nociue uccyuienns 1o HB) + 236 (3ageprkaHo 1oioroM pacTeHHii, MOTeps Ha CMayuBa-
HHe epeBbeB U MOXOBOIO Apyca).

3aMeTHBl pa3nuyus B BOAHOM OanaHce nMoa pasHbIMM MOPOAAMH AEPEBBEB, UTO
CBA3aHO KaK C HEKOTOPHIMH OTJIMYHAMH B CBOHCTBaX MOYB (CTENEeHb ONOA30NIEHHOCTH),
TaK ¥ ¢ BOAONOTpebIeHreM pa3HbIX NOpoA NepeBbeB. s enoBoi napuesuisl B €l1bHHU-
K€ BOJIOCHCTOOCOKOBOM BOJHBIH GasiaHC BLIpaXKeH ClIeAyIOLIUM ypaBHeHUeM (6e3 yue-
Ta KOHJEHCALMU U COJep>KaHHs BOJBI B IPUPOCTE):

755 (ocapku) = 267 (otTok) + 144 (3BanorpaHcnupauus) + 144 (nomosHeHue 10
HB) + 200 (noteps Ha cMayMBaHHe pacTeHUH).

Ins ny6oBo—MexyHHUHO# nMapuesnibl 6anaHcoBoe ypaBHEHHE HECKOJIBKO ApYroe:

755 (ocanku) = 324 (otTok) + 88 (3BanoTpaHcnupanys) + 88 (MonoJHeHUe 3anacoB
Bnaru B nouse no HB) + 180 (noreps Ha cMauuBaHKe AepPEBbEB M TPABSHOTO ApYcCa).
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AHanoruyHble pa3nUyMs OTMEYAIOTCA U B eJIbHHKE MILHCTOM.

B enoso-muncToif napuenne ypaBHeHue 6anaHca BHIMSAUT Tak: 755 (ocanku) + 30
MM (xoHaeHcauus) = 325 (Otrok) + 100 (3Banorpancnupauus) + 70 (yBhaakHeHHe
nous nocie uccymenus 1o HB) + 290 (noTeps Ha yBnakHeHHe pacTeHHit).

B enoso-nunoBoii napuenne ypasHexne 6ananca umeet BuA: 755 (ocanku) + 30 Mm
(xoHpeHcauus) = 401 (orrok) + 110 (3Banorpancniupauus) + 80 (yBnaxHeHHe MOYBBI
nocijie MaKCUMaJIbHOro uccyieHus xo HB) + 194 (noteps Ha yBnakHeHHe pacTHTENb-
HOro spyca, KyCTapHHUKOB JIUNbI K I€PEBLEB €JIH).

K crathaM npuxona Boasl B MOYBY cieAyeT A06aBUTh KOHAEHCALMIO MAPOB BOILI B
nouse. OLEHUTb pealbHbIH BKJaJ 3TOM cTaTh NMPHXoJa NoKa TPyAHO, HO HaJUYHe Ta-
KOro MOCTYIUJIEHWE BOJbl B MOYBY MOATBEPXIAET CyTOYHAs AWHAMHMKA MOTEHLHasa
NOYBEHHOHN BlAard B MoyBe; Aaxe B OTCYTCTBHH JOXAeit moTeHuuan B cioe 0-20 cm
MOXET BO3pacTaTb. ITOro Bo3pactanus HeT B 6ojiee ry0OKHX CIOAX MOYBHI.

KonpeHcaums Bobl B TeueHHe roaa uamepsercs Bennuunoii 30-50 mm. Konunuecr-
BO BOJbI, BXOAAILEH B COCTaB pacTeHHil B Jiecy, coctaBiseT 30-50 MM, exeroaHslii
MPUPOCT YACPKUBAeT 2—4 MM BOJBI.

PacueTnl Benit N0 HaHHBIM roAa ¢ MOCTYTUICHUEM OCaIKOB Bhilue cpeatero. [Ipu cpen-
HeM noctyruienny (550 MM) yMEHbLIAIOTCA 3a/ieprkalide BOABI KPOHAMH M OTTOK (Ha Te Xe
200MM), HO pacCUMTaTh 3TH BEIHUHHBI KOHKPETHO MOKA He NPEACTABJSETCA BO3MOXHEIM.,

Bo3moxHoe ypaBHeHHe 6anaHca B 3TOM cliy4yae HMECT ClleayIoWuii BUA:

550mmM (ocapku) = 207 MM (ottok) + 120 MM (3BanoTtpaHcnupauds) + 120 mm
(BocnonHenue norepu Boabl 1o HB) + 99 MM (moteps Ha yBnaxkHeHue pacTeHHii) + 4
MM (BOZa B NPHpOCTE IepPeBbEB H HOBOH JINCTBE).

['naBHBIH MTOr OLIEHKM BOAHOro OanaHca MccleaOBaHHbIX IKOCHCTEM B TOM, YTO
yZAanoch BbIIBUTb KOJIUYECTBO BOJBI, HIylllee Ha BogocHabkeHHe pacteHuii. OHO paB-
HO 80-120 MM B 3aBUCHMOCTH OT THIIa MapLeibl (3KOCUCTEMBI).

3anackl BoAbl B pa3HbIX MOYBaX (B METPOBOM CJi0€) B TE€YEHHE T'MAPOJIOrHYECKOro
roga kosnebmorcsa ot 200400 (BecHoit) no 100-300 MM (B mepuoa HaubosbILETO KC-
cyuenus) (tabn. 6.3; puc. 6.3, 6.4).

Tabnuya 6.3. 3anacsl BObl B METPE TSKEJIbIX MOYB, MM

O6bekT Maii Hionb Hionb Asrycr CeHTta6pb OxT1a6pb
1 357 287 217 154 167 222
2 409 273 252 205 244 262
3 - 339 310 326 202 -

4 388 309 255 264 246 253
5 377 322 312 297 283 286
6 320 288 262 257 250 242
7 347 305 295 248 267 267
8 180 186 137 85 147 153
9 182 172 179 170 - -
10 209 170 170 155 155 -
11* 150 130 110 110 920 100
12* 130 120 110 110 110 110
13* 210 120 190 140 200 -
14* 220 205 200 220 240 -
15%* 2250 2200 1650 1720 1970 2210
16%* 750 590 540 560 560 530
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Ipumeuanue. 1 — Bynkanndeckas rpyGoryMycHas 1oy, JMCTBEHHHYHMK TpaBsHoi (Kamuarxa); 2 —
TO e, Gepe3HsK TPaBAHOIA; 3 — TO XKe, eNbHHK MILKCTBIH; 4 — IEPHOBO-NIOA30NHCTAA, CYTHHHCTAs, ETbHUK
BOJIOCHCTO-0COKOBBIH (ManuHku, MockoBckas 0611.); S — To xe, Xy0oBo-MeayHHuHas napuesna; 6 — 1o
K€, eI0BO-MLIKCTas napLesuia; 7 — TO Je, eNIOBO-JIHIOBas NapuUena; 8 — 4epHO3eM BbILLIENOYEHHBIH, Spo-
pas mueHuua (Buiick, Anraiickuii kpaif); 9 — 10 xe, map; 10 — cBeTNIO-KaWITaHOBas NMOYBA, JIECONONOCA
(Boarorpan); 11 — uepHo3em THRHYHBII, KyGpaBa (Kypck); 12 — To xe, crenb; 13 — kpacHO3eM, NiaHTaUHA
mangapuHosas (Uaksa); 14 — To ke, nnaHTauus Yaiinas; 15 — necyaHas noysa B MexOapXaHHOM MOHMKe-
HuH, 6e3 pacrenuii (Penerek); 16 —necuaHas nousa noj YepHocakcayabHuKoMm (Penerek); * — ropHsoHT
0-5 cM; ** — 0—2 M; NpoYepK — HET JAHHBIX.
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Puc. 6.3. 3anace Boasl B ciioe 0—50cM pa3HBIX CYTJIMHHCTBIX H MIMHHCTBIX MOYB: a — Mai,
6 — HIOHb, B — MIONIb, T — ABIYCT, 4 — CEHTAGDB.1, 2 — THNHYHBIA YepHO3eM, NybpaBa u
crens; 3, 4 — kpacHo3eM (YakBa, niaHTaUMK MaHIAPHH U Yas)
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Puc. 6.4. 3anacbl BOJbl B METPOBOM CJIO€ Pa3HbIX CYIIMHHCTBIX M TIMHHCTBIX MOYB: a —
Maii, 6 — HIOHB, B — HIOJIb, T — @BIYCT, A — CEHTAOPBD, € — OKTAOPL. 1 — ByJKaHMYeCKast rpy-
6oryMycHas nousa, TMCTBEeHHHYHHK TpaBsaHoii (Kamuatka), 2 — To ke, Gepe3HaK TpaBsHOIA,
3 — 10 Xe, €IbHUK MIIUCTHIHA, 4 — AEPHOBO-NOA30JIMCTAs CYTJIMHUCTasA MOYBA, €NbHHK BO-
JIOCUCTOOCOKOBbIH, (Manuuku, MockoBckas 0611.), S — To e, Ky6oBo-MexyHHUYHas nap-
nenna, 6 — TO e, eNoBO-MILIKCTas mapLeiuia, 7 — TO e, eJIOBO-JIMIOBas Mapuesnia, 8 —
YepHO3€eM BBIIIENOYEHHBII CYrIMHUCTBIH, apoBas nmueHuna (buiick), 9 — To xe, nap, 10 —
CBETJIO-KallITAaHOBas NOYBA, jiecononoca (Bonrorpan)
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Puc. 6.4. Oxonuanue

YyeHue 0 noTeHIMaNe NOYBEHHON BNari OTPaXkaeT Ty OCOOEHHOCTb, YTO MOABIDK-
HOCTb TOYBEHHOM Blard B MOYBE, MCMIApEHHE M TPAHCIHPALMA ONpPENENsIOTCA pa3HO-
CTHIO MOTEHLMAIOB BOAbI MEXIY MOYBOM M pacTeHHEM, NOYBOI1 1 aTMOCc(epoii, pacTe-
HueM U atMocdepoif. AHAIOrHYHas pa3HULIA MOTEHLMAIOB ONpeaeseT ABUKEHHE BO-
Jbl U3 OJHOM TOYKH MOYBLI B ApYry1o. Fi3MeHeHHe TeMiiepaTypbl NOYBHI (M BOABI) NpH-
BOJAMT K M3MEHEHHIO MOTEHLHANAa, YTO MOXKET BbI3BaTh YaCTHYHOE MEpEeNBIKEHUE BO-
nel B nouse. Ilo manueiM WM. Cyannusiia U A.Jl. BopoHHHa, kpoMe noOTeHUHana
NOYBEHHOM BNIary ee JBH)KEHHUE ONpeAeNseTcs TakKe BIaronpoBOIHOCTBIO MOYB.

l'lepennmxemlc BO/JblI B IIo4BE

JIns HachIIEHHBIX BOAOH MOYB JABHXEHHE BOAbI C OOJbLUEH WM MEHbLIEH TOYHO-
CTbIO XapakTepu3yeTrcs 3akoHoM [Jlapcu:

Q =KW |, rae Q — konuyecTBo Boasl, h — Hanop BoAbl (pa3sHULA MEXAY BEPXHEN U
HIKHe#H rpaHuuell BoqHoro ctonba, | — paccrosHue, npoitaeHHoe Boaoii, K — koadphu-
LIMEHT BOAOMPOHUIIAEMOCTH.

B HeHachlleHHBIX BOJO# noyBax K — nepeMeHHas BeaM4YMHA, KOTOpas 3aBUCHT OT
BIAXHOCTH MOYBHI (T.€. OT MOTEHUHaNa no4YBeHHOH Bnarn). Popmyna B 3TOM ciyyae
COXpaHsEeT CBOii B!

Q = -K(Q)grad @, Ho K craHOBHTCS mepeMeHHOH B 3aBUCHMOCTH OT BJIaXXHOCTH
MOYBbI BETUYHHOM.

OueHKa IBWXKEHHs BOJAbI — BaKliasg COCTaBHasg 4aCTh aHalM3a BOAHOIO peXuma
nous. Ho yxe u3 3TOro kparkoro o63opa MOXXHO YBUAETh, YTO ABHXKEHHUE BOIBI, €T0O
CKOpPOCTb 3aMETHO MEHSAETCS C U3MEHEHHUEM BIIa)KHOCTH TMOYBbI U MOTEHLMAA BOMII.
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Cnenyomuid BaXXHBIH MapaMeTp, XapaKTepH3YOLHIA BOAHBII PEXHM 1104YB, — MHI-
poJIOTMYeCKHe FOPU3OHTBI U M’MAPONOrHYeCKHUii NPoduIb.

Tuapoaoruueckuii npodiib nous

TMoHsTHe O ruaposoruueckoM ropusonre Beej A.A. Pone. On cuutan, 4to yactb
npoduns Mo4Bsl, B KOTOPOM MOBEIEHHE BOAbI OJIM3KO, MOXKHO CUUTATh THAPOJIOrHYe-
CKUM ropu30HTOM. Ty uaeto pa3sui [.B. EpykoB, KOTOpbIH BbIAENHII HA OCHOBAHHHU
Ka4yeCTBEHHBIX MokKa3aTeseil psa rHApoJorHYecKUX ropu3oHToB (Tabi. 6.4).

Tabnuya 6.4. I'naponorideckye ropH30HTHI MecuaHbix nous (no aaHHeIM I".B. Epykosa)

I"'uaponoruyeckuii ropu3oOHT HHuTepBan sBraxHoCcTH Kateropus nouseHHoii Bnaru
NpoMavyHuBaHHs MB-MI’ KanuansapHo-pa3obLieHHas
paccacblBaHUs MrnB-UHB KanwuispHO-NOABHKHasA
HaMMEHbLIEro HAChILCHHS HB YCTOi{14HMBOrO BbIPaBHUBAHHA
UCCYLUEHHUS HB-B3 CTBIKOBast H KOHIEHCaLHOHHAas
Kanm1ISPHOTO HachiLEHHs KK KanuaspHo-noanepras
3aBHCaHHA Blara KK-HB KanuanapHo-noABeLeH as
NOYBEHHO-TPYHTOBOrO HAChIILEHHS nB rpaBUTALHOHHAA

Ipumeuanue. TIB — nonnas Bnaroemkocts, [T1B — npenenvhas nonesas snarocmkocts, UHB —
WUCTHHHAs HaWMeHbLUas BaaroeMkoctb, [1B — naumeHblias (nonesas) BnaroeMkocth, KK — kanmun-
nspHas kaiima, MI™ — MakcuManbHas rurpockonuyeckas snara, B3 — Bnara 3assananus

B stoit knaccudrkauuH rHAPONIOrHUECKHX FOPU3OHTOB BBEJEHO HECKOIbKO HOBBIX
CHAPOJIOrMYEeCKUX KOHCTAHT, onpenesieHHe kotopeix 3atpyaHeHo: MHB, TIIIB, TIB —
UX TPYAHO OoTAeNuTb 0T HB.

Heszasucumo ot I'.B. EpykoBa, 11aed ruaponoruyeckux ropu3OHTOB M T'MAPOJIOTH-
yeckoro npo¢uis, onupasch Ha pabotel A.A. Pone u JL.I'. PameHckoro, pa3pabartsiBa-
au J1.®. Edpemos, A.J. Boporun u ap. [lo ux npeacraBieHHsM, MMAPONOrHYECKHH
NpoGuIbL MOXHO JIETKO BbIJENUTh Ha OCHOBaHMH KONHYECTBEHHBIX XapaKTEPUCTHK.
I'uaponornyeckiM rOpu30HTOM OHM Ha3bIBAIOT YacTh MOYBEHHOro NMpogMiIs MOYBbI,
KOTOpas XapakTepu3yeTcsi Ha MOMEHT MCCJIeJOBaHUA OAHHAKOBBIM MOTEHLHAJIOM MOY-
BEHHOIi BJIard WJIM OMHAKOBOH OGJIM30CTHIO BIIAXKHOCTH MOUB K ONMpeJeeHHON rHapo-
JIOTHYECKO# KOHCTaHTe. SICHO, YTO B CJIOMCTBIX MOUYBaX BJIaXXHOCTb MECYAHOrO U Cyr-
JIMHHUCTOTO CJIOEB MOXKET pa3NMyaThCs B HECKOJbKO pa3. OLeHKa BNaXHOCTH MOYB C
TIOMOIUbIO THAPOJNIOTHYECKUX KOHCTAHT YTOYHAET AMana3oH MOABWXHOCTH BJlarH B
oboux cnosx. [loTeHuMan NOYBEHHOM BArH OLIEHHBAET MPUHAMJIEKHOCTD CJIOEB K OX-
HOMY FHAPOJIOTHYECKOMY ropu30HTY. COOTBETCTBEHHO, TMAPONOrHueckuii npopuns —
3TO COBOKYMHOCTb M'MAPOJIOrHYECKHX rOpH30HTOB (Tabn. 6.5).

Beigensior cnenytoiiue ruaponorunyeckue ropusontsl (I1.9. Edpemos, A.Jl. Bo-
poHuH, JI.O. KapnpaueBckuit).

1. 3acToiiHOro yBnaXHEHWs, BNaXHOCTL Noussl Bbliile HB u 6113k0o wiu paBHO
[1I1B. [MoreHuuan nouBeHHoii Bnaru > —-10 kI1a.

2. [IpoMBIBHOIf FOPH30HT — BIAXHOCTh MoyBbl okosio HB, norenuman Boasl — 10+—
30 kI1a.

3. JleCyKTHBHBII FOPH30HT — BJIQXXHOCTb KOTOpOro JeXuT B npeaenax HB-B3, a
BOAHBIN NoTeHuMan usmepserca — 30 + —1500«I1a ans 3nakoB u —30 + —2400«[1a qns
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Tabnuya 6.5. XapakTepucTHka BOJHOIO pexHMa HEKOTOphIX 1MoyB Poccuu no Ha-
JIMYMIO THAPOJIOTHYECKOrO rOpH30HTa (IT)

Mousa Mapa- | Jlecyxtus- | Jpanopauu- | Komnewcauu- | g, o oron TIpoMbIBHOGi
MeTp Ir HbI# OHHBbIf OHHbIA

T VIII-IX X-1v HeT VII-VIII VIII-1V
TYHIpOBas P 0,5 0 1,0 1,0 1,0

H 10 Her 0-30 50 50
- T Vil VIII X-1v VII-VIII VIII-IV
cras P 1,0 0,8 1,0 1,0 1,0

H 50 20 0-20 50 >200

T VI-VIII VIII VII-VIII HeT IvV-v
4YepHo3eM P 1,0 1,0 1,0 0 1,0

H 150 30 0-20 HeT 100-200

T VI-VIII VII-VIII VI-VIII HET v
o ano: P 1,0 1,0 1,0 0 1,0

H 150 30 0-20, 70-120 HeT 70-120
6 T VIII VIII HET HeT v
ot P 1,0 0,5 0 0 1,0

H 100 20 HET HeT >200

T VII-VIII VIII HeT HeT II-VLVII-

VIII

kpachosem | p 1,0 0,5 0 0 1,01 0,5

H 50 20 HET HeT 300, 100-200

Ipumeuanue. T — nepron roaa, Mecau; P — seposaTHocTb; H — rny6GuHa ropusonTa, cm

GOJbLINHCTBA ApeBecHbIX mopoa. Huxke 3toro npenena pacreHse Boay notTpedasTh He
MOXKeET.

4. DBanopalMOHHBI TOPU30OHT — BJAXHOCTH MOYBHI HKe B3, Hixe —1500 (ans
nepesbeB —2400) kI1a. IToTeps BOABI M3 FTOPU3OHTA UAET TONLKO B pe3yNbTaTe pusnye-
CKOTO MCMapeHus.

5. BLINOTHO# rOPU3OHT CBA3aH C BepXOBOAKOH MM rPyHTOBLIMH Boxamu. Baax-
HocTb B npeaenax [1IIB-HB. norenuunan >-30 kIla.

6. KoneHcanuMoHHBIH FOpU30HT — MOXeT o6anaTh j1t0060it BnaxHocTbio. s Hero
XapaKTepPHO NMepHOANYECKOe yBeTH4YEeHUE BIaXXHOCTH MOYBbI IPH OTCYTCTBHU OCaAKOB.
MoxeT BcTpedaTbCsi Ha pa3sHbIX MyGHMHaxX U CBf3aH C Pa3HOCTBIO TEMMEPATYP MEXIY
OTIENbHBIMH MOP(OIOrHYECKUMH FOPU3OHTaMH HJIH CJIOSIMH TOUBEI.

IK0JIOrHYeCcKas KJIACCH(PHKAUHS BOXHOTO PeXKHMA NMOUBBI

CoueTaHue rMAPOJOrHYECKUX FOPHU3OHTOB M THAPOJOTrHYecKMX mnpoduneii ox-
BaTHIBAET BCE BO3MOXKHBIE W3MEHEHHUS BJIAXKHOCTH B MOYBAaX, OMNpEAEHAeMBIE KaK
BOIHLIA pexxuM noys (Tabn. 6.4-6.5). [IpennaraemMas cxema rHaApOJIOTHYECKHX Tro-
PM30HTOB M THAPONOrH4ecKUX npoduier kak COBOKYNHOCTH TOPH3OHTOB NO3BOJIS-
€T NPeACTaBUTh BOAHBI PeXHM NMOYB KaK CUCTEMY FMAPONIOrHYECKHX npodunei Bo
BpeMeHM. JIna Bcex MO4YB, pa3BUBAIOLIMXCA B YMEPEHHOM KIMMaTHYECKOM MOsACe,
xapaktepHo U-oOpa3Hoe H3MeHeHHe 3anacoB BjlarH B KOPHEBOH 30HE, CBA3aHHOE C
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yBENHYEHHEM €€ pacXoja Ha 3BaNOTPaHCMHPaUMIO B JeTHHE Mecaubl. OTuernuso
NPOCIeKHUBAETCA BECEHHEE YBIaKHEHHE YacTH, a MHOrAa M BCEro mpouis o
HB (-10 + -30 k[la), a uHoraa u go IIB (0 xIla). BecHo#i ¢popmupyloTcs 3actoii-
HEble, TPOMBIBHBIE H HEKOTOPbIE BHIMOTHBIE THAPOJIOTHYECKHE TOPH3OHTHI. 3TO CBA-
3aHO CO CHeroTtasHuem, ¢ obpaszoBaHueM BepxoBojakH. B BI'll ¢ mocTosHHBIM B Te-
yeHHe roJa BLICOKUM yBiaxkHeHHeM noussl L.JI. [TanaBanauIIBHIN BCE PaBHO OT-
MedaeTcs JIETHUH MHHMMYM BJIQXHOCTH nouBbl. B kpacHozemax Yaksbl (Amka-
pHsA), HampuMep, OH MPUYPOYEH K Malo—HIOHI0, KOrjaa Habniomaercs pasrap cy6-
TPONMUYECKOTO JIeTa U, B CpeJHEM, BbINaflaeT HauMeHbllIee KonHuecTBo ocaakos. Ha
3TOT € MEPHOA NMPUXOAUTCA MAKCHMMaJlbHbIA MPHPOCT GUTOMACCHI, CIeI0BaTENb-
HO, MaKCHMajbHaf TpaHCMHUpaUus BoAbl pacTeHHAMH. B UakBe 3a roj Beinajgaer
2300 MM ocanxos, U3 HUX B Mae 50-100 mMm, B Hione 100-200 mM. B utone go 300
MM. B nycTeine, no ganusiM O.H. Bnaroseweunckoro suinagaer 100 mm + 116 MM B
pe3ynbTare KOHAEHCAUHWH BOAbI. 3anachl BOAL B 5-METPOBOH TOJIIE MOYBbI JOCTH-
rafot B 3uMHHe Mecaubl 2310 T, a B neTHHe 3anackl najgaT A01650 T (B nepecuere
Ha MeTpoBslii ciioit 462-330 T).

JlocTaToyHas CyMMa OCaIkOB, CPAaBHMTEJIbHO PaBHOMEPHOE UX pacrnpeiesieHHe no
MecsillaM MpPUBOJAT K TOMY, YTO B KpacHO3eMax HCCYIIEHHe OUeHb HE3HauUTeNbHO,
XOTA BCe-TakH 3aMETHOE B Mae—HIOHe. J{[HHaMuKa BIaXXHOCTH U 3aMacoB BOIBI H B 3THX
nousax annpokcumupyercs U-obpa3Hoii, HO OYeHb NOJIOroil KpHBOIi, XOTA MpocMar-
puBaloTcH (GIAyKTyauuH, cs3aHHble ¢ MHTEHCHBHBIMH ocaiakaMu. Bbictpas peakums
MOYB Ha HEKOTOPOE CHHXKEHHE KONMHYECTBAa OCalKOB B Mac—HIOHe OnpeaeNnseTcs BbiCo-
KHMM TeMIepaTypaMH H GOJIBIIMMHM 3anacaMHi (UTOMAcChl, KOTOpblE 06YCIOBINBAIOT
HHTEHCHUBHBIH pacxo] BOAbI U3 NOuYBHL. B TpomHueckux NOXAEBBIX Jlecax BOAHBIA pe-
UM MOYB HaNIOMHMHAET BOAHBIN PEXXUM KPaCHO3eMOB CyOTpONMKOB. B MyCCOHHBIX Jie-
cax ¢ THApOMNay30ii KpHBas M3MEHEHHs BIaXHOCTH B mouse Takxke U-obpa3Has, rae
MHHHUMYM MPUXOIHTCA Ha CYXOii mepuoa.

CyTouHble Koie6aHUs BIaXHOCTH Jake B OTCYTCTBHH J0XIEH MOTYT OKa3aThCs
BecbMa 3aMeTHbIMH (Tabn. 6.6-6.8). TIpu 3TOM BNaXHOCTH MOYBBI HE 00A3aTENHHO
yMeHbaercs. OueHb YacTO BJIAXKHOCTh HEKOTOPBIX CJIOEB MOYBBI BO3pacTaeT (puc.
6.5, 6.6). Ha KamuaTke Bna)XHOCTb NMOYBBI K YTPY B BEPXHEM CJIO€ JIOKAJbHO BO3-
pactana noutu ao HB. Oco6GeHHO 4eTKO Bo3pacTaHHe BIaXHOCTH 3aMETHO MO AaH-
HbIM TEH3HOMETPOB, YTO onpeaensercs Gonbiueil paspemaiolieii cnocoOHOCTBIO
npubopa.

Tabnuya 6.6. JlunaMHKa MOTeHLIMANa NOYBEeHHOIH Brary, rlla, B eIbHHKE CIIOXKHOM,
JlepHOBO-NAJIeBO-NOA30MCTas MOYBA, B TEYEHHE CYTOK NPH OTCYTCTBHH OCaJKOB

ny6uHa, y
oM HCNO, Mecsll, Yac, MUHYTa
21.07,12% | 22.07,9% | 22.07,20% | 23.07,9°° | 23.07,20" | 24.07,10°
20 ~796 —784 -736 =172 -768 -
40 643 ~668 -666 634 678 —669
80 -43 -44 -45 —46 -44 -
120 -13 -13 -15 -15 -15 -15

IIpumeuanue. Tpouepk — HET AAHHBIX.
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Tabnuya 6.7. CpefHsAs CYTOYHAs BJIKHOCTb MaXOTHOrO FOPU3OHTA CYJMHHUCTBIX
TMOYB B JIETHHE MeCALbl, % OT MaccChl

Mousa [nyGuna, MweHnua Map
™ 9 yac 19 yac 9 uac 19 uac

0-1 7,8 4,6 7,7 49

14 11,1 11,7 13,6 12,7

TeMHo-KalTaHosas (Cnasropon) 4-6 11,9 12,7 14,0 14,1
6-8 12,3 12,5 14,0 14,2

8-12 11,9 11,8 13,9 13,8

0-1 15,5 10,0 12,4 7,8

14 16,2 17,0 22,9 21,5

4-6 18,9 15,6 23,1 234

BbILIENOYEHHBIH YepHo3eM (Buiick) 17,3 14,9 22,10 244
8-12 15,7 13,8 23,6 25,2

12-16 12,7 11,6 23,9 24,9

16-20 12,6 11,1 23,7 24,5

20-24 10,2 10,6 23,6 25,0

0-1 38,0 30,8 41,5 27,9

14 38,5 37,7 43,9 38,8

. . 4-6 324 34,6 45,7 40,8
e | g | s |7 | as | as
8-12 34,5 33,3 - 41,9

12-16 32,7 30,7 41,5 41,8

16-20 30,6 30,3 42,9 40,3

IIpumeuanue. Tpoyepk — HET AaHHBIX.

Tabnuya 6.8. VIaMeHeHHe BIaXHOCTH B TeYyeHHE CYTOK (B OKTAOpe) KalTaHOBOM
noussl B cioe 0—3 cM, % OT Macchbl CyXO0it MOYBBI

Yucno, mecsany
Bpewms cy-
. s6 | 67 | 18 | 89 | s6 | 67 [ 78 | 89
MMap Lenanna
Beuep 38,3 43,8 63,1 54,9 65,6 64,6 65,6 66,9
yTpo 68,3 73,8 93,8 87,6 77,2 76,5 70,8 71,7

Tak, B cyxoii mepuoJ NOTEHUHA MOYBEHHOH BJlarM 3aMeTHO YMEHbLIAETCS JHEM
(uccylueHde TOUBBI) M YBENHYUBAETCH YTPOM (YBJaXXHEHHE MOYBBI). AHalOrHyHas
JMHaMUKa OTMEYaeTcs U B APYTrHX noysax (cM. Tabi. 6.5).

HcTouHNKOM yBNaXKHEHHS MOXKET ObITh KOHAEHCALUsA BOJbI B BEPXHEM CJIOE MOY-
Bol. KoneGanus noreHumana mpocnexuBaioTcs 10 rayounst 40 cM, HiXe 3aMETHO
TPEHAOBOE M3MEHEHHE NOTEeHLHKaNa, CBA3aHHOe C NOTpeOjeHHEM BOAbl paCTEHHSIMH.
KanunnspHelit noaTok BoAbl B 3TOM ciyyae He oOHapyxuBaeTrcs (MOTEHLHaN YBelH-
YUBAETCA B BEPXHEM CJIO€ M YMEHbLUIAETCA B HW)KHEM, UTO CBHIETENLCTBYET NMPOTHB
KaMWISPHOrO NMOAbEMA BOAbI, B NPOTHBHOM Cllydae JOJKHO ObITh HA060pOT, MOTEH-
LiMaJ MeJUIEHHO Bo3pacTal OBl 10 Mepe ABMIKEHUS BOJbI BBEPX.).
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Puc. 6.5. Ytpeunss (1) u BeuepHss (2) BIaXHOCTb (%) MaxOTHOro CJIOS MOYBEI

[MoaTBepxaeHHe TOMY, YTO YTPEHHAS BJIAXKHOCTb MOYBBI MOXET OBITH CHCTEMATH-
YECKH BblLlE BJIAXXHOCTH NMPEAbIAYILEro Be4epa MOKHO BCTPETUTD U B pAje APYrHX pa-
60T, B yacTHoCTH, B MoHorpapuu A.U. KynukoBa ¢ coaBropamu. OHH moka3anu Cy-
TOYHBbIE W3MEHEHHA BIaXKHOCTH BepxHero cios (0—3 cM) B kamiraHoBol nouse 3abaii-
kaunbs (Tabn. 6.8), Hapany ¢ kone6aHHEM MOBEPXHOCTH MOYBHI.

O KOHJAEHCAlUMH BOABI B MOYBAX MyCTHIHH CBHAETENLCTBYIOT AaHHble J.H. Bnaro-
BeleHckoro. Ero MHoroneTHue HabmoneHnus B CpeiHeit A3uu nokasaiu, 4To KOHIEH-
cauus BoJAbI NPOUCXOIMT B 1o KpaiiHeit Mepe B 2-MeTpOBOH TOJIILE TOYBBI H JOCTHTaeT
B cyTkH 1-2 MM Taxum o6pa3oM, nouBbl (CleaOBaTENbHO, H PACTEHHA) MOMYYalOT AO-
MOMHUTENbHO A0 60 MM BoAbI 33 JIETHHH ce30H. B mycThiHE MOYBBI B CJIOE pacmnpo-
cTpaHeHHua kopHei# (1o 35 cM) umeror notenuuan —3000 u —5000 kITa B mae u —24000
k[la B ceHTAOpe, B TO BpeMsa Kak cocylluas cujia pacTeHHit He npesbimaeT —3000 xI1a.
OueBnaHO, CyIECTBOBaHME PACTEHHI B 3TUX YC/IOBHUAX BO3MOXKHO JIMILUB MPU JOMOJ-
HUTEJILHOM NMPUXOJE BJIard ¢ KOHAeHcaluei.

O BJIHSHHHN PAacTEHUH Ha BNAXKHOCTb IMOYBHI CBUAETENbCTBYIOT MPHBOANBILUHECH
yxke naHHele Tabn. 6.3. U3 HUX BUAHO, Kak B NpejesiaXx OMHOro THIMA Jieca MEHAIOTCA
3amachl BOAbI B MOYBE MO Mapile/iaM. AHaJOrM4YHO pa3NUyalOTCA 3anachl BOABI B
YepHO3eMax MOoJ JIECOM M TPaBAHBIMH PaCTEHHAMH ¥ JaXke B KpaCHO3eMax NoJ MaH-
JapuHaMH ¥ 4aeM. OueBUIHO, POJIb PacCTEHHIt B BOAHOM peXHMeE MOYB HOCTAaTOYHO
BEJINKA M ONpeleNseTcs UX TpaHCIUpalHOoHHOH cnocobHocThio. ITocnennss BecbMa
pa3IM4YHa He TOJIbKO y pa3HbIX BHAOB PAcTEHHii, HO U Y OAHOro BHAA, HO B Pa3HBIX
ycnoBuax (tab6n. 6.9) TpaHcnupauus Takke onpeaenseTcs Maccoil NTMCTBBI (XBOH).
IMosToMy xBoiiHBIE MOPOABI PaCXOAYIOT BOABI GoJIblLe, ueM NHCTBEHHbIE. CeBepHBIC
BHABI TaKKe TPaHCIHUPHPYIOT 6OJibie BOABI, YeM 0XKHbIE. OUueHb MHOr0 HCMapsoT
MXH, YTO 3KOJIOTHUECKH HEOOXOAUMO, YUHTHIBasE MECTa UX OOMTaHHA, KOTOPBIE YaCTO
nepeyBlaXXHEHBI.

B nycThiHe Tak)ke OTMEYEHO 3aMETHO MEHbILEE COJepXKaHHe BOABI MO CaKCayJIoM
0 CPaBHEHHIO C JIMILEHHOM pacTeHuii MexxOapxaHHO KOT/IOBHHOI (cM. Tab. 6.3)

H3n0xeHHOE MO3BOJIAET NMPEACTaBUTh, KAK U3MEHAETCA BJIAXKHOCTD ITOYB B LIEJIOM.
AHanu3 coueTaHuii BO BpeMeHH T'HAPOJIOrHYECKHX FOPH30HTOB M mpodunei no3so-
NISeT OLEHUTb KOJIOFHYECKYIO CYIHOCTb BOJHOrO PeXHMa MO4YB (KOrja ¥ Kakue
PacTeHHUs OKaXKyTCA Ha rOJIOJHOM BOJHOM Maiike H CMOTYT JI¥ OHH NEPEXUTb CYXOi
nepuon).
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Puc. 6.6. U3MeHenne noTeHuuana noYyBeHHOH BOABI B MAJICBO-MIOA30IMCTOM JIErKOCYIIH-
nuctoit nouse (TBepckas 0611.); a—r — ropu3oHTsl: a — Al, 6 —A2, B —A2B, r-B
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Tabauya 6.9. CpenHss MHTEHCUBHOCTb TPAHCMMPALHK OTIAENbHBIMH PAaCTEHUAMHU
(no nauusiM H.H. beiineman)

Hassanue pactenus Cpennss TpaHcnu- CpenHss Macca Pacxon 3a Berera-
pauus, r/(r.u) JIHCTbEB, L/ra LU0, MM

auwaiinuk (Cladina spp.) 0,5-0,7 4-8 9-18
MXH, pa3Hbi€ BUIbI 0,4-0,8 4-126 8-246
Gepe3a (Betula nana) 0,5-0,7 2-9 10-29
Gepe3a (Betula pubescens) 0,4-0,6 3040 74-190
ocoka (Carex spp.) 0,2-0,4 0,1-7 2-29
auctBennuua (Larix spp.) 0,2-0,4 10-26 27-760
6aryabHuk (Ledum spp.) 0,2-0,5 0,01-0,3 14
ensb (Picea abies) 0,1 100400 42-300
yepHuka (Viccinium myrtillus) 0,4 3 7
roay6uka (V.uliginosum) 0,3-0,7 3-6 7-62
nuxra (Abies spp.) 0,2-0,3 27-100 33-180
Gepesa (Betula fusca) 0,6 11-21 18-90
Gepesa (B.pendula) 0,3 2-12 5-15
keap criaaHHuk (Pinus pumila) 0,2-0,3 23-195 21-314
cocHa (P.sylvestris) 0,1 40-100 54-194
pononenapox (Rododendron 0,3-0,7 34 7-15
spp.)
KJIeHbl (Spp.) 0,3-0,4 0,54 2-28
6y« (Fagus sylvatica) 0,1-0,4 1-17 7-55
ay6 (spp.) 0,2-0,4 15-140 100487
auna (Tilia spp.) 0,2-0,4 2-9 5-32
opewHuk (Coryles avellana) 0,3-0,5 4-17 15-63
neipeit (Agropyron spp.) 0,3-0,6 1-8 245
noabiHu (Artemisia spp.) 0,3-1,4 1-17 2-245
csuHopoii (Cynodon dactylon) 0,8-1,4 1-6 121-219
Tunyak (Festuca spp.) 0,5-1,1 1-8 5-47
cakcaya (Haloxylon spp.) 0,6-4,9 2-15 43-202
KoBbLIb (Stipa spp.) 0,3-1,1 1-8 141

O6wHocTs GopMBI KpUBOIH M3MEHEHHMS BIAXHOCTH MOYB MOKa3bIBaeT, YTO cama
JMHAMHKA BJIAXXHOCTH B KOPHEOOMTaMOM CJIO€ MOYBbI aNMpOKCUMHPYETCS OJHUM TH-
NOM KPMBO#, HO MAKCUMYMbI ¥ MUHMUMYMbI B pa3HbIX OYBaxX He CHHXPOHHBI. ['Hapo-
Jioryyeckue npoGHIH MO3BONAIOT YCTAHOBHTD Pa3iWyMs BOJHOTO PExHUMa OCHOBHBIX
nous. Hanpumep, B TyHAPOBBIX MOYBaX, rie NMPH HEBBICOKOH CyMMeE OCaJKOB OYEHb
HU3Kas MCIapAeMOCTb, B TeUeHHE BCETO BEreTalMOHHOro Ce30Ha npeobnaaaror B oc-
HOBHBIX MOYBAaX [Ba T'MAPOJIOrHYECKMX FOPU3OHTA: 3aCTOWHBIN B OONOTHBIX M MpO-
MBIBHOI B OJIMrOHANBHBIX, TOA0Ypax U alniOBUAIBHBIX.

MoteHuuan Boasl B 6onoTHeIX noysax >-30 klla, a Bo MHOrux ciyqasx > —10 kI1a.

B ammoBuanbHBIX MOYBaX M MoAOypax (opMupyercs NMPOMBIBHOW BOOHBIA ropu-
30HT MowHOCTbi0 10-30 cM, rae nmoreHuman Boasl u3mepsercsa —10 + —130 xIla. 3rot
FOPH30HT MOABNAETCA B aBrycTe. B oThesnbHbiE IHH H CE30HBI MOXHO OGHApYXHTH B
TYHAPOBBIX MOYBax MaloMOLIHbI (10 10 cM) AeCYKTHBHBIH rOpU3OHT (TOTEHUMAN
nouBeHHO# Boabl B npenenax —30 + —1500 xITa.
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JIns noa30/IMCTBIX MOYB XapaKTepeH NMPOMBIBHON PeXHM BECHOI U B Hauase JieTa, ¢
BO3MOXXHBIM (POPMHPOBaHHEM BBINOTHOrO FOPU30HTA HA riayGune 5040 cM. B netHue
MeCsLbl BEpXHUH €107 nouBsl (0-20 cM) MOKET BbICHIXaTh A0 0Opa30BaHUSA AECYKTHB-
HOro, a B OTAEJbHbIE FOJlbl 3BalOPALHOHHOIO FOPH3OHTOB.

B cepeix JeCHBIX MoOYBaxX M YepHO3eMaX BBILIEIOYEHHBIX CO3JAeTCd MPOMBIBHOM
TOPH30OHT B BECEHHee BpeMs. B sieTHHe Mecslbl cBepxy ¢hopMHUpyeTCs CHavyasla Aecyk-
THBHBIH, a 3aTeM 3BaNOPaLMOHHBI FOPH30HT.

Jaxe B cepozeMax MOXeT cOPMHPOBAThCS POMBIBHON OPH3OHT MpPH JIMBHEBLIX
JOXIAX, HO €ro CylecTBOBaHHE OY€Hb KPaTKO, U MOIIHOCTh OrPaHHUYHBAETCH He-
CKOJIbKUMH CaHTHMETPaMH.

Haubonee ycToituuB Bo BpeMeHH BOOHbIH peskUM OYpBIX JIECHBIX [TOYB, [/I€ BECHOIO
¥ 4acTO JIETOM CO3[aeTCs NMPOMBIBHOH ruaposiornyeckuii ropusont. U-obpa3Has kpu-
Basg 3anacoB BOABl BO BCEX MOYBaX MOKA3BIBAET JIMIUb UX JIETHEE CHWXEHHE, HO MpH
3TOM MOTYT (JOPMHPOBATHCS CaMble pa3Hble FHAPOIOTHYECKHE FOPH3OHTDI, Pa3Hble A1
pasHbix nouB. O riy6uHe NMpPOMauyHBaHUS MOXHO CYAHTb MO COJIEBBIM FOPH3OHTaM
noys. Tak mpocnou BTOpHYHbIX KapOOHATOB OTMEYaeT CpelHEroJ0Boe MPOMayHBaHHE
M0YB, CPEAHIOI0 BECEHHIOI MOILHOCTb MPOMBIBHOTO THAPOJIOTHYECKOr0 TOPH3OHTA.
Hanuuue runca cBUAETENbCTBYET O CpEIHEM MaKCHMyMe NMpOMavyuMBaHHA, PacTBOPHU-
MBIX COJIeH — 00 3KCTpeMalbHOM MaKCHMyMe TMpPOMAayMBaHUA B MOYBAaX. DTH AaHHbIE
NOATBEPXKAAIOT CBA3b FHAPONOTHYECKOro ¥ reHeTHYeCKoro npodueii moys.

Okosoryyeckas kiaccubHKauua BOAHOrO peKHMa MMOYB MO3BOJIAET OLEHHUTH CO-
CTOSIHHE BJIAXXHOCTH M0YB, JOCTYIHOCTb BOABI Ul pacTeHus, HEOOXOAUMOCTDb MOJKBA
(ang cenbCKOXO3HCTBEHHBIX pacTeHUH) U np. SICHO, 4TO eciiy KOpHEOOHUTaeMblil o
BBICOX 10 BJIAXKHOCTH, KOTJa noteHuuan Boas! 61u3ok k —1500 kIla, To nonus npocto
HeobxonuM. Eme 06 onHoii skonoruyeckoii 0co6eHHOCTH, CBA3AHHON C BOAHBIM pe-
HUMOM, CJIElyeT CKa3aTh HECKOJIBKO CJIOB.

Ot ceBepHO# Taiiru x QyOpaBaM Ha CepbIX JIECHBIX IOYBAaX CpeAHsAA BbICOTa Je-
peBbeB Bo3pactaeT ot 10-14 M 10 40 M 1 Gonbiue. Bo BaaxHbIX TponMKax (HOXKAEBBIX
necax) BbicoTa aepeBbeB pocturaer 100 M. B crensax ¥ Ha apuAaHbIX (KOPUYHEBBIX)
nouBax rOpHBIX CKJIOHOB (3akaBka3zbe, KpbiM, ropsl CpenHeii A3uu) GopMHpYIOTCA
JpeBocToH BbicoTO0 10 20 M. Ecnu Ha ceBepe BbICOTa JepeBbEB ONpeAenseTcs TeMrie-
paTypo# 3MMHEro nepHoza, To B CTEMAX U I0XKHEe OHa onpenenseTcs 0Co6eHHOCTAMU
cHabxeHns pacreHuit Bofoii. s HopMansHOro (YHKUHOHHPOBaHHS BETKH JHCTbA
BEPXHeE# YaCTH KPOHBI JOKHbI COEPXKaTh ONpe/ieleHHOE KOIHYecTBO BoAnl m. Uepes
Kakoi-To mepHoj t 4acTb BOAbI Mt H3pacxoAyeTcs Ha TpaHcmupauuio. Pacrenue
JOKHO B3AITh U3 OYBbI KOJIMYECTBO BOABI, HEOOXOAUMOE Ui KOMIIEHCALUH M3pacXo-
JOBAaHHON BOABI (1A HOPMAJbHOH IKU3HENEATENbHOCTH). JTO KOJMYECTBO MOXKHO
o603Haunts ms. Ecniu mt = ms, To pacTeHHe pacTeT HOPMAJIbHO M AOCTUraeT MaKCH-
MajbHOH Ui JaHHOro BMJAA M ¢eHoTHna BeicoThl. Ecnu mt >ms, To pactenue 6ymet
pacTH 0 TOH BEBICOTHI, T/Ie JINCThA elle JOCTaTO4YHO 06BogHeHbl. Kak Toibko mt cta-
HET >> mSs, TO POCT B BBICOTY NMpeKpaTUTCA. IMEHHO 3TO ABJIEHHE MBI OTMEYaeM A
JiepeBbeB B CTeNH. B apuaHbIX ¥ ceMHapUAHBIX YCIOBHSAX TOJBKO BO3J€ BOAbI (B MOH-
Max peK WM NnpH G1H3KOM CTOSHUH IPYHTOBBIX BOA) PaCTEHHE MOXET JOCTHUIaTh Bbl-
COTHI BbiLIe 20 M.

[TpombIBHOH BOXHBIA peXKUM NMOYB COMPOBOXIAETCA BHIHOCOM psAfa BEIIECTB, Ha-
XOAfAIIMXCSA B MOYBE, B TOM YHCIIE U 3arpsA3HHUTENEl, B IPYHTOBbIE BoAbl. B cBolo oye-
penb, FPYHTOBBIE BOJbI BHIHOCAT 3TH BEILEeCTBa B MOHMBI M pekH. Takum obpa3om noy-
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Bbl OYMILAIOTCA OT 3arps3HUTENei. B 3TOM 3aKimouaeTcs 3KOJOrHYeCKoe 3HayeHHe
MPOMBIBHOTO BOJHOTO PEXKHMAa — OH MOXET MPUBECTH K ECTECTBEHHOH OYHCTKE MOYB.

HenpoMsiBHBIE NOYBHI, HA0060OPOT, B Cly4ae MOCTOSHHOrO U Ja)ke BPEMEHHOro Mo-
CTYIJIEHHs 3arpA3HUTENeH COXPaHSIOT UX HaBcerza (Moka He M3MEHHTCS BOAHBIH pe-
MM WM MOYBBI HE 6YyT METHOPUPOBAHbI, IPOMBITHI YEIOBEKOM).

JlntepaTtypa

Bnazosewenckuii 3.H. BoaHblii pexxuM noyBorpyHToB B mycTbiHAX Cpeaxei Asuu. Tpyast Un-
CTUTYTa noysoBeaeHus u Menuopauun Tamkukckoit AH. T. LXXXVIIL. Cranuna6an: Usn-so Tamk.
AH, 1958.

Boponun A.[., Kapnauesckuii J1.0. Passutue uneii I'.H. Bbicoukoro B yueHHH 0 BORHOM pexHMe
// TlouBoBepenue. 1990. Ne 8. C. 18-29.

Buwicoykuii I'.H. U36panHble countenns. T. 1. M.: U3n-0o AH CCCP, 1962

Epyxos I'.B., Bracxoea I'.B. 'mapoTepMHUECKHii pexuM nouB cocHoBbix necoB Kapenuu. JI.:
Hayka, 1986. 112 c.

Egpemos [J.P., Kapnauesckuii J1.0., Canosxcruxoe A.I1., Boponun A.J]. O knaccupHkaumu Boa-
HOTO peXxHMa MouB H JieCHbIX MecTooGuTanuii // [Tousosenenue. 1986. Ne 3 C. 129-137.

Hanasanduweunu L1 J]. Bonublii peXkuM KpacHO3eMHbLIX nous Amxapuu. barymu: 1985.

Pooe A.A. BoaHslii pexxM nous H ero peryauposanue. M.: U3n-Bo AH CCCP, 1963.

105



I'naBa 7
TennoBoi pesKuMM NOYBbI

ITouBa nosryyaeT Temio ¢ MpsAMOit U paccesHHOI paauauneii. bananc Tenna 3aBUCHT
OT TaKHX MapaMeTpoB, KaK HHTEHCHBHOCTh COJIHEYHOH paanauuu, anbbeno, Temnnoem-
KOCTb H TEMJIONPOBOJHOCTH MOYB.

B ByJIKaHHYECKH-aKTHBHBIX PETHOHAX NOMOJIHMTENIbHOE TEIUIO TOCTYMAeT U3 Mar-
MBI, @ TaK)XKe C TeIUIbIMM Kimoyamu. Tak, Ha KaMyaTke MouTH HET MHOTOJIETHeil Mep3-
JI0THl (OHA MOABNIAETCA JIMIUL HA TEPPUTOPUH, MPUMBIKAIOLIEH K HUBAJIBHOMY MOSCY
rop), YTO CBA3aHO C NMOCTOSAHHBIM NOCTYIUIEHHEM TeIlla U3 BYJIKAHHYECKHX O4aros.

3amaaHee Kamuatky, Ha apyrom 6epery OxoTckoro Mops, B MaragaHckoit 061acti
MHOTOJIETHAA MEP3JI0Ta pacnpocTpaHeHa noBceMecTHO. Ho u B cityuae, korna BiusHHe
BYJIKAHOB BEJIMKO, TEMJIOBOi PEXHM MOYB B T€UEHHE rOfia onpeaensieTcs B3auMoJeii-
CTBHEM MOYBBI M KJIMMaTHYeCKHX (akTopoB. IMeHHO paaManMOHHbI GanaHc moys
CTaJl OAHHM U3 (aKTOPOB, ONpeNeNAIOIUX HHAEKC CYXOCTH, BBeaeHHbIi# M.U. Byasiko
u A.A.'puropeeBeiM (Icyx = R/Lr, rae R — ronoBo#i paauauuonHsiii 6ananc, L —
CKpBITas TEMIOTa HCHAPEHHS, T — FOAOBbBIE OCaIKH, IcyX — HHIEKC CyXOCTH).

TensioBo#i peskM NoYBLI

I'naBHas 0cOGEHHOCTH TEMIOBOrO PeXXHUMa BCEX MOYB — JBWKEHHE TEIIOBO BOJIHEI
OT MOBEPXHOCTH B HH)KHHE MOYBEHHBIE FOPH3OHTHI. JTH ABWKEHHS MOYT C Ompene-
JICHHBIM 3ana3JbIBaHHEM, CBA3AHHBIM C TEIUIONPOBOAHOCTBIO MOYB. MHHUManbHbIE H
MaKCHMaJIbHBIE 3HAUEHHUA TEMNEPATyp B MyOOKHX CJIOAX MOYBBI MPUXOAATCA Ha 6onee
NO3/AHEE BpeMs, YeM B BEPXHHX CJIOSX.

B npenenax BI'L] noctynneHue 3HEpruM OT CONHIA HepaBHOMepHO. OHO 3aBHCHT
OT PacTHUTENBHOI0 MOKPOBA, €ro MOJHOTHI, KOJHYECTBa APycoB U T.A. Tak, Mo JaHHBIM
AM. KynukoBa u B.M. KopcyHoBa, cBeneHue jieca B 3abaiikanbe Ha MHOrojerHei
MEp3/I0Te YBEJIHUUBAET MOCTYIUIEHHE TelJa C CONHEYHOH paauauuedl U MPHUBOIOMT K
YacTHYHO# Jerpagauuu Mep3noThl (OHa omyckaercs Ha 20—40 cM u Gosee).

B BBICOKOIIOJTHOTHBIX €bHHKAX Ha TeX ke MIMPOTax TeIula B MOYBY MOCTYNaeT 3aMeT-
HO MeHbllie, yeM B Oepe3Hskax WiM Ha jyrax. IToatomy, kpoMe obero Ganaxca Teruia,
IUIA 30HAJIHOTO JIaHAWAagTa BKHO 3HATH JIOKAIBHBIE XapaKTEPUCTHKH paJyallHOHHOTO
6anaHca, Kak M JOKaIbHbIe k03hQHuHeHTH! yBIaxHeHns. Temneparypa noyssl — HauGo-
Jiee SPKO BBIPAKEHHOE ee LMKIHYeckoe cBOHCTBO. OHa MOCTOAHHO BOCCTAaHaB/IMBAaeTCH,
3aMbIKaeT LMK, B 3aBUCMMOCTH OT BPEMEHH rofia. 10 OTHOCHTCA KaK K CpeJHHM, TaK H
9KCTpeMalIbHEIM TeMnepaTypaM. Ho IMKIMYHOCTb B H3MEHEHHH TeMNepaTyphl MOYBLI HE
03HA4aeT, YTO BCE CBOWCTBA MOUBbI, CBA3AHHBIE C TEMIIEPATYpPOid, Taloke LHMKIHYHBL Cpe-
JIH 3THX CBOICTB JIHILb BOJHBIH PEXHM COXPaHSAET LIMKITHYHOCTD, H TO, €CJIH €ro BBIPa3UTh
B BHJE AWHAMHKHM MOTEHUMAna royBeHHOH Boabl. COOCTBEHHO BIOXHOCTH MOYB MOXKET
06HapyXHUBaTh TPEHAOBbIE H3MEHEHHS, CBA3aHHEIE C BELLIECTBEHHBIM COCTaBOM ITOYB, H3-
MEHEHHEM XHMHYECKOro, CTPYKTYPHOTO H IpaHyJIOMETPHYECKOro coctaBa. O4eBHIHO, YTO
B OLIEHKE CBOHCTBA MOYBBI, LMKJIMYHOCTH €r0 U3MEHEHHs BaXKHA CHCTEMa U3MEPEHHS 3TO-
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ro cBoiictBa. TepMoaAHHaMHYeCKas OLEHKA CBOMCTBA He JaeT NMpEACTaBIeHHA 00 H3MeHe-
HHH 3TOr0 CBOHCTBA B LIMKJIMUECKOM IPOLIECCE, a JIMILb O €ro AMHAMHKE, TaK Kak dHepre-
THYECKas XapaKTepHCTHKa CBOHCTBA, HAaNPHMEp BOJIbI, B CYILHOCTH, BCEra UMKIMYHA.

TennoBoit pesxuM oLEHHBAETCA PAIOM MapameTpoB. B mepByio ouepenp — Tenso-
BbIMH CBOWCTBAaMH NOYBbLI: TEIUIOEMKOCTbIO, TEIJIO- U TEMIIEPaTypPONpPOBOJHOCTBIO.
Temneparypa nouBbl — HanboJiee ACHBIH NOKa3aTeNb, LHPOKO HCMONB3YEMBIH B Mpak-
Thke. IIpu oLeHKe TEIIOBOro peKMMa MOYBBI HCNONB3YIOT CYMMY CPERHECYTOYHBIX
TeMrepaTyp Bo3ayxa, 6osbuie 5° u 10°C. Takxe OLIEeHHBAIOT pAHHHE M TO3XHHE 3aMO-
PO3KH, YTO MOXKET OKa3aTh pelIalollee BIUSHHE Ha YPOXKail CenbCKOX03AWCTBEHHBIX
pacteHu#i U oburaHue B maHHoMm BI'L] HekoTOpbIX BUNOB pacTeHHii. PanHue 3aMOpo3-
KH, HanipuMep, MOTYT He JaTh HEKOTOphIM BHIaM 00pa3oBaTh CeMeHa, U BHI YCTYMUT
CBOIO IKOJIOTHYECKYIO HHLIY APYTMM BHAAaM pacTeHHil. Tak, KalTaHbl MOTYT pacTH B
cpeaHeii nonoce gocratouHo xoaro. Ho mpu Mopo3sax Huke —30° kaluTaHsl BbIMEp3a-
1oT. [I03TOMY 3Ty 3KCTpEMaJbHYIO TEMNEPATYpY MOXHO CYMTaTh OJHUM M3 IKOJIOTH-
YeCKHX Npe/ieNoB paclpoCTPaHEeHHs KallITaHa eCTECTBEHHbIM ITyTEM.

TennoBoii 6ajaHCc MOUBDbI

TennoBo# pexuM XapakTepusyeTcs paAHalHOHHBIM M TEIIOBbIM Ganancamu. Pa-
JMaLMOHHBIH OanaHc:

T6 = Qp + Qg — Qotp — Qusn,

rae Qp — NpUXox KOPOTKOBOJHOBO#H CONHEYHOI 3HEPriH, NpAMOii H paccesHHOMH, Qg —
NPUXOA NJMHHOBOJIHOBOIO H3TyuyeHHs U3 aTMochepsl, QOTp — OTpaskeHHas NOBEPXHO-
CTbIO KOPOTKOBOJIHOBas paauauus, Quan — AIHHHOBONHOBOE M3Jy4YeHHE MOJCTHIAIO-
1eii atMocgepy NOBEPXHOCTH.

GopMyly MCNONB3YIOT IJIA OLEHKH paaMaLHoHHOro OanaHca 3a mo6oi mepHon
(uac, CyTkH, Mecsll, rog, MHoroneTHuii nepuon). Ha Bepxueit rpanuue BI'L] (unu apy-
roit 3kocHcTeMbl) anbbe 0 paBHO OTHOIIEHHIO Najaouleld Ha NOBEPXHOCTb COMHEYHOH
JHEPTrUM U OTPaXKEHHOH 3TOM MOBEPXHOCTHIO dHEPrUH. Anbbeno — xapaKTepHas BeH-
4YMHA UIA 3KoCHCcTeM (Tabn. 7.1).

Tabnuya 7.1. CpenHee 3HayeHue anbOeloO AN €CTECTBEHHOI MOBEPXHOCTH CYLIM
(no nanubiM B.JI. ®enoposa u T.I'. [nismaHoBa)

[MosepxHOCTH Anbbeno
YCTOI4MBbIH CHEXHbIH MOKpoB (60° c.u.) 0,80
TO Xe, 10kHee 60° c.ui. 0,70
HeyCTOMYMBBIH CHEXHbIH MOKpoB 0,45
TyHapa 0,18
XBOiiHblE neca 0,14
JIMCTBEHHBIE Jleca 0,18
cTenu 0,18
caBaHHbI BO BJIaXKHOE BpeMs 0,18
TO e B CyX0e BpeMs 0,25
NOJNYNMyCTbIHK 0,25
NYCTbIHH 0,30
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JUTMHHOBOJTHOBOE HM3nmydeHHe u3 armocdepsl (Qg) M Takoe xke H3NydyeHHe C IMo-
BEPXHOCTH 3KOCHCTEMEI (QH31) coCTaBIseT BTOPYIO mapy GajaHCOBBIX BeaWuuH. M3-
JIyYeHHe H MOTJIoeHHe JUIMHHOBOIHOBOH PafinaLiMH ONpeaeNsAeTCs YPaBHEHHEM:

Qusn=ak (To“),

rae — k xoucranta Credana-Bonsumana (5,6697 x 107 apr cm cex”! rpan™ ), a — ko-
3} GULHEHT OTHOCHTENBHOrO JIy4eHCIyCKaHHs (MOTMOILEHHS), 3aBUCAILMH OT Xapak-
Tepa u3Nyvarouleii mosepxHocty (1abi. 7.2).

Tabnuya 7.2. Ko dHLHEHT a JTydeHCITycKaTeNbHOM (MOMIOTHTENBHO#) ClIOCOGHOCTH
Pa3THYHBIX ECTECTBEHHBIX NMOKpPOBOB (1o faHHeM B.J1. ®enoposa u T.I". 'npmaHoBa)

[MoBepxHocTb a
NEeCoK CyXxoH 0,949
TO e, BnaxHslii (HB) 0,962
cynech cyxas 0,954
TO %e, npu HB 0,968
Topd cyxoii 0,970
TO Xe, npu HB 0,983
3eneHas Tpasa, rycras 0,986
TO XKe, pelKas Ha CyrnecH 0,975
XBOMHHbIE HIBI 0,971
CHer cBexuii 0,986
CHer rpA3Hbii 0,969
BOJA CMOKOjiHas 0,910

PaguannoHHslit 6asaHCc OT TYHAPHI X0 CyOTPOMMKOB pa3nuuaercs B 4 pa3a (puc.
7.1; cM. Taba. 7.1).

70
60 A
50 A
40 1
30 A
20
10 1

Bananc tenna

0 T T T T L] T T T T T T T T T T

1 2 3 45 6 7 8 9 1011 12 13 14 15 16
Cranuun HabmoneHus

Puc. 7.1. Tlocrynnenue Teruia (cpeaHerofoBoii TeroBoit 6anaxc, Kkan /eM? B rom): 1 —
Mbic UeniockuHa (apKTHYECKHe MyCThIHH); 2 — ByrpuHo (TyHaposas 3oHa); 3 — KoTkuHo;
4 — Canexapn (lecOTyHapoBas 30Ha); 5 — ApxaHrensck; 6 — SIkyrck; 7 — Xa6aposck (Jyiec-
Has 30Ha); 8 — 3HaMenka; 9 — OnbruHo (necocrenHas 3oHa); 10 — Benuko-Aunamon; 11 —
CemunanatuHck (crenHas 3oHa); 12 — Jhke3kasraH (nomymycTeiHHas 30Ha); 13 — ypyn, 14 -
Tanena (mycTeiHHas 30Ha); 15 — AHaceynu; 16 — Jlyman6e (cy6Tponuueckas 30Ha)
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TennoBoii 6anaxc MOYBsI onpeenseTcs Mo GopMyJe:
T6+T1+Tn+Tx=0,

rae T6 — pagnauronHslit 6ananc, Tt — 3aTpaThl Temia Ha TPAaHCIHPALHIO H (U3MYeE-
CKOe HCTapeHHe BoAsl, Th — pacxol Temia Ha Tenaoo6MeH ¢ riay6okuMH cnosmu, Tk —
KOJIMYECTBO TEIIa, MAYIIEro Ha HarpeB BO3AyXa.

Posib Tensia B )KH3HH 3KOCHCTEM M B nquoo6pa3onamm

Jlnsa noHMMaHNA CyTH BIMSHMSA TeIUla Ha MOYBOOOPa30BaHHE M SKOCUCTEMBI BaKHO
3HaTh B NEPBYIO OYepeab paAiWalMOHHbIH O6anaHc, rnyOHHY MPOHUKHOBEHHUSA TENJIOBOM
BOJIHBI B NOYBY, cymMmy Temnepatyp 6onee 10°C Ha riy6une 20 cm (B cioe 0-20 cM
CONEPXKUTCA MaKCUMYM KOpHeit). Temneparypa CiTy>KHT “‘CHrHanom’ Ijd MpopacTaHus
CEMSH, M JUI pa3sHbIX BUIOB PacTEeHHIi 3Ta TEMNepaTypa pa3inyaeTcs.

Tak, no nanueiM JI.M. Tomncona u ®.P. Tpoy, oBec, nioLuepHa 1 KOCTEP HaYHHAIOT
npopacTaTth Npyu cpenHei n1HeBHOH TemmnepaType B cioe 0-5 cM noussl 10°C, kykypy3a
npH 15°, xonuaTHUK — 6onee 20°.

AKTHBHOCTb MUKPO(JIOpBI B IOYBE JOCTHraeT MakcMMyMa npu 35°C.

OnbIThI, NPOBEJEHHBIE € MTOZOrpeBoM ciiod nouBsl 0-100 cM, B cpeHeM MOBBICHIIH
ypoxail KyKypy3bl Ha 28%, cynaHckoit TpaBbl Ha 54%, OBCSIHHLIBI BBICOKOIH M ¢aconu
KycToBoit Ha 19%, nepua Ha 41%, 3emnaHukn Ha 24%. BakHoCTh Temneparypbl B
OLIEHKE TEMJIOBOro pexMMa MouB, MOATBEPKAAETCA BCeH NMPAKTHKOH TeX CEebCKHX XO-
34HCTB, Iie CTPOro YYHTHIBAIOT TEMIIEPATYPY MOYBBI, 3aMOPO3KH H T.JI.

M3BecTHO, YTO NMPOXYKTHBHOCTb 30HANBHBIX IKOCHCTEM BEHILE B IOXKHBIX PerHOHax
(TpH yCNOBHH JOCTaTOYHOTO CHabxeHNs Bofo#t). [ToBbilieHHe MPOXYKTHUBHOCTH B TEPBYIO
oyepe/ib OnpeesIsieTCs NOBbILUEHHEM CPEIHei TeMnepaTypbl BO3MyXa U nouBbl. Oco6eHHO
SPKO 3Ta 3aKOHOMEPHOCTH MpOSABIIETCS NPH CPaBHEHHM COCHBI, pacTylled Ha JIerkux
(mMecyaHbIX ¥ CyMecyaHbIX) MOYBAX OT JIECOTYHAPHI X0 NoiymycThIHH. C pocTOM Temnepa-
Typbl ee GOHHTET U 3amachl JPeBeCHHbI PacTyT, U TOJILKO, Kak mokasan H.d. JloBuwmii, B
CyXOii CTeNnH M NOJyMyCThIHE, IIe MaJlo BoAbl, GOHUTET U MPOXYKTUBHOCTb COCHBI NAJIAIOT.

CyMMa akTHBHBIX TeMrnepatyp, no teopun [1.C. Opnosa, Biuser Ha 6HOIOTHUYECKYIO
aKTHBHOCTB, Ha I1yOHHY ryMudmkalyH B o4Be opraHuyeckoro BeuiecTsa (Tabn. 7.3).

B nepsoM npubnmxenuu raybuHy ryMudHKauuu Ui MOYB TYHAPOBBIX — CepbIX
JIECHBIX MOXXHO annpoKCHMHPOBATh YpaBHEHHEM:

H (Crx/Cek)=0,008 T1,

rae T1 — npofomKUTENBHOCTH EpHOJA € CyMMOii TeMmmniepaTyp 6onee 10°C, B AHAX.

Jlna Gypbix MyCThIHHBIX, cepo-6ypbix 1 cepozemoB H=0,006 [TBA (nponomkurens-
HOCTb aKTMBHOIO nepuoja, AHH). JUis nNoyB KalITaHOBLIX M YepHO3eMoB, rae H> 1,5,
¢$opMyna npuobpeTaer BUA:

H=0,015 TIBA. (nau T1-T2).

U3 3tux dopMyn cneqyeT onvH BaOXHBIH BBIBOI: KIMMaTHYECKHE (IIYKTyalHd MOTyT
3aMETHO MOBJUATb HA COCTaB ryMyca, Ha NyOuHy r'yMH(HKaLHH, 0COGEHHO B MMOYBaX, rae
pa3no)xeHHe rof0BOro OMaza NPOUCXOMMUT B TeYeHHE HECKOIBKHX MecsleB (puc. 7.2).
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Tabauya 7.3. Conepxanue rymyca, (%), 1 rirybuna rymuduxauuu (Crxk/Cok) B ro-
pH30HTE Al B 3aBUCHMOCTH OT NMPOAOJDKUTENLHOCTH NMEPHOIOB (AHH) C THEBHOH TeM-
nepatypoit >10°C (T1) u ¢ npoaykTuBHO# BnaxHocTsio, W, (T2) — 1-2%

TMousb! C,% Crx/Cox Tl T2 T1-T2
TYHJpPOBbIE 1,7 0,48 50 HeT 50
rjiee-noa3oNuCThie 1,9 0,54 70 HeTr 70
NOA30JUCThIE 0,4 0,70 92 HeT 92
JAEPHOBO-MOA30JIUCTHIE 1,7 0,75 110 HeT 110
cepble JIECHbIE 3,1 1,10 130 HET 130
YepHO3€eMbl BbILIEJIOYEHHbIE 4,2 2,29 144 HET 144
TO e, THNHYHLIE 49 2,40 154 HeT 154
TO XK€, 0ObIKHOBEHHbIE 4,2 2,90 170 HCT 170
TO XK€, I0XKHbIE 2,7 2,20 175 5 170
KalUTaHOBLIE 1,5 1,63 190 50 140
6ypbie MonynycTbiHHbIE 0,7 0,59 215 125 90
cepo-Oypbie 0,3 0,44 210 137 73
Cepo3eMbl CEBEpHbIE 0,4 0,53 210 137 73
6 a
5 *
e 4 ® [ ]
g 3 - 0
E’ 2 *
* * *
1
0 ¢ % :
0 50 100 150 200
CyTtkn
3,5 6
3 -
8‘ 2,2 LI
S 15 -
O 1 /-
05— -y ™
0 v . .
0 50 100 150 200

CyTtkn

Puc. 7.2. 3aBHcHMOCTH coiepkaHus rymyca (a) u otHoweHus Crk/Cok (6) oT nponomku-
TEBLHOCTH GHONOTHYECKH aKTHBHOTO NMEPUOAA

K.uaccuquauml TEIJIOBOr'0 pe>XKHMa NMoYBbI

Pa3paboTaHo HeCKONBKO LUKAN IS CHCTEMAaTHKH MOYBbI N0 TEMJIOBOMY PEXHMY.
B.H. luMo ucnonb3oBana uis OLUEHKH NMOYB cyMMy Temrepatyp Gonee 10°C Ha ray-
61He 20 cM H MoCTpoMa OOHY M3 TaKHX cxeM (Tabmn. 7.4).
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Tabauya 7.4. TepMuueckHe mapaMeTpbl NMOYB Pa3sHbIX KIHMAaTHMYECKHX 30H, (IO0
B.H. Iumo)

Tun pexxrma noyssl, Cymma t°Bo3ayxa | Cymma t° moussl Iephon -t° Ha

TennoobecneueHocTh >10°C >10° Ha 20 cm 20 cm, mMecsLpl
apKTHYECKHii, HU3Kan 0-300 0 >8
cy6apkTuueckuii, Ta xe 300-500 0-400 5-8
o4eHb XONIOAHbIH, BecbMa ciabas 500-900 400-800 5-8
XOJIOAHBIH, Ta Xe 900-1250 800-1200 2-8
YMEpPEeHHO XOJIOfIHbIH, HHXe cpeaHei 1250-1600 1200-1600 2-8
yMepeHHblH, cpenHss 1600-2000 1600-2100 2-8
YMEpPEHHO Temblii, Bbllle cpeaHeii 2000-2500 2100-2700 1-8
Tennbi, Xopoiuas 2500-3100 2700-3400 <5
OYeHb TEMAbIH, BECbMa Xopoluas 3100-3800 34004400 <5
cy6Tponuueckuii, Boicokas 38004900 4400-5600 <2
TO %e, Xapkui, BecbMa BbicOKas 4900-6100 5600-7200 0

YCI0BHOCTL BBIZETIEHHsA KJIAacCOB BIOJHE NOHATHA. He MeHee ACHO, uTO B peab-
HBIX YCJIOBHSAX IOYBBI B pa3HbIe roJbl MOTYT OTHOCHTBCS K Pa3HBIM KJIaCCaM 110 TernJio-
obecrieueHHocTH. M yke B 3TOM Kone6aHHH 3aJ10%€eHbl OCHOBBI BO3MOXXHOTO Harpas-
JIEHHOTO U3MEHEHHs MOYB, UX CBOHCTB.

Kpome TennoobecrneueHHOCTH, MOXXHO OLIEHHTh CTENeHb CYpOBOCTH 3MMHHX I0Y-
BeHHbIX ycnoBHH. O.U. XyznskoB oTMeyaeT, 4To TasHHE Mep3JIOTHl 3aBUCHT OT ‘‘3amaca
xonona” B Heil (CpeAHsAs TeMneparypa Mep3/loTel, KOTOpas TeM HHXe, YeM KOHTHHEH-
TanbHEH KIIMMAT M UeM CeBepHee pacrioyioxkkeHa nousa). 3anacel X0J0/a B No4Be MOTYT
CYLIECTBEHHO pa3fiMyaThCa B 3aBUCHMOCTH OT, HAarpuUMep, SKCIO3HLHYU CKJIOHA (I0XK-
Hasl, ceBepHas) B npejiesiax OAHOrO KJIHMMaTHYECKOro paifoHa.

OnHH U3 NOAXOMO0B K OLEHKE CTENEHH CYypPOBOCTH YCIIOBHH — M0 CyMMe TeMIepaTyp
noussl Hike 0 Ha rnyOuHe 20 cM B TeueHHe roaa. JTa BeJHYHHA aHAJIOTHYHA CYMMe
MOJIOKUTENBLHBIX TEMNEPATYP, KOTOpas XapaKTepH3yeT TeroobecneyeHHOCTh MOYB.

B.H. lumo no teryoBoMy 6anaHCy BblaensieT HECKOJIbKO THUIOB TEIIOBOro (TeM-
NepaTypHOro) pexuma.

1. Mep3romnwuiii. CpenHeronoBas TeMmneparypa npoguis MoYBbl OTpULATENbHAS.
INouBa npoMep3aeT 10 MHOrONETHEH MEP3JOTHI.

2. Inumenvro ce3onno-npomep3aiowuii. CpeHss TeMneparypa npoQmis noysbl —
TNOJIOKHTENbHAsA, HO OBIBAIOT rofibl C OTpULIATENBHON cpenHeil TemnepaTypoii. ['ny6u-
Ha MPOHUKHOBEHHS OTPHULIATENBHBIX TEMIEPATYP HE MeHee 1 M, HO HET CMBIKAaHHS Ce-
30HHO-MEP3JIOTHOH M MHOTOJIETHEe-Mep3JIOTHO# TOJLY (MHOrOJIETHSAS MEP3JI0Ta MOXET
OTCYTCTBOBATb).

3. Cesonno-npomepsarowuii. CpeiHds TeMmneparypa npoguis noussl Bcerga noyo-
xutenbHas. Ce30HHOe npoMep3aHue He Gonblue 5 MecsaueB. OTCYTCTBYET MHOrOJET-
HAS Mep3JIoTa.

4. Henpomepsaiowuii. B nouBe OTCyTCTBYET CE30HIO€ NpOMEpP3aHHue MOYB.

Bausxue TeMineparTtyphbl 1ia NO4YBCHHLbIE NPOLECCHI

CoueraHue NpUBENEHHOH BhIlLE KJIACCH(PUKALMKM C OLEHKOH MoYB Mno Temnnoobec-
TNIe4€HHOCTH MO3BOJIAET OLEHHTH MOJHOCTHIO TEMNOBOE COCTOSHHE NMOYB B TEYEHHE Ce-

111



3oHa. Ho psan MOMEHTOB TemiioBoro pexuma Tpebyer ocoboro rnoscHeHus. B yactHo-
CTH, B 3TOH KJIaCCH(HKALIUK HE YYTEHBI TAKHE acNeKThl TEIUIOBOrO pexHMa, Kak BIHs-
HHE ero Ha CKOPOCTb MOYBEHHBIX MPOLIECCOB.

Hanpumep, aBi>xeHHe BOABI B MOYBE MPH MOBBILIEHHH TEMIIEPATYPhl YCKOPSETCS:
H3BECTEH TeMIepaTypHseiii koadduument Xasena: Kt=K/(0,7+(0,03t)), roe Kt — koao-
($HLMEHT BIaronpoBOJHOCTH NpH TeMreparype t, K — 1o xe npu 10°C.

OTO 3HAYMT, YTO B TETIbIX MOYBAX PacTBOpHI ObICTpee “pasHOCAT” MUTaTeNbHbIE
BELLECTBA, YEM B XOJOIHBIX.

[NoBsllIeHHe TeMmepaTypsl MOYBBI, H, COOTBETCTBEHHO, MOYBEHHOrO0 pacTBOpA,
HOPHBOJAHUT K TOMY, YTO B MOYBEHHOM PacTBOpE YBEIHYHBAETCA KOHLEHTpALUsS PacTBO-
pHuMBIX coneif, Takux kak NaCl, HuTpaThl, cyabdarsl ¥ T.0. OQHOBPEMEHHO MOBbILIE-
HHE TeMIepaTypbl CHHXKAET COJep)kaHHe B pacTBOpE ra3oB, B TOM YHCJIE KHCIOPOJa.
[Mo3sToMy ¢popMHpOBaHHE 3aCTOMHOTO rHAPOJIOrHYECKOr0 rOPU30HTa B JIETHHI MEPHOL
MOKET PE3KO CHHU3HTh OKHCIIUTENbHO-BOCCTAHOBUTENbHBIH TMOTEHUHAN TMOYBbl U
YXYALWHKTH COCTOSIHUE pacTeHHH, BIUIOTh A0 NONHOH UX ru6Gend. IMeHHO B 3TOT nepu-
0]l YCHJIHBAIOTCS MPOLIECChI OrJIEEHHS.

OtnenbHO clefyeT OTMETHTH POib TEMMEpATyphl B MHTAHHH pacTeHUH. YCTaHOB-
JIEHO, YTO yBEJHYEHHE TEeMIEpaTypbl YCKOPSET MHOTHE XHMHYECKHE peaKuHH, B TOM
YKCJie U B MOYBE. Y CHIMBAIOTCA MPOLIECChl OKMCIIEHH OPraHHYeCKOro BeulecTBa, npo-
uecchl oOMeHa MeX Ay MOoYBO#H M PacTBOPOM, Mpouecchl AU Py3uH BellecTB B MOYBE.
Bce 3TH peakuuy NMpsiMO BIUAIOT Ha JOCTYMHOCTb MHUTaTeNbHBIX BELIECTB AJIA pacTe-
Huii. UMeHHO nosTomy Oosiee OelHble MUTATENBHBIMU JJIEMEHTAMU TMOYBB! BIaXHBIX
TPONMUKOB ¥ CYOTPONHUKOB Jiyyllle CHabXal0T pacTeHHs MUILEH ¥ Ipou3BOAAT Goublue
(GHTOMACCH! €CTECTBEHHBIX U CEJIbCKOX03AMCTBEHHbIX pacTeHUi. B kpacHo3eMax aud-
($y3Hus NMUTaTENbHBIX BellecTB K KOPHIO WIET 3HAYMTENbHO ObICTpee, YEM B CEBEPHBIX
noyBax, XOTA IS OJHOM H TOH ke TeMrepaTypsl koapdruueHT xuddys3uu B KpacHo-
3eMax MeHblle, YeM B JPYrHX MOoYBax (2—5-10'6 1o cpasHeHmIo ¢ 4-6-10"° cm/c B uep-
Ho3eMaX W AEPHOBO-MOI3O0JMCTHIX MoyBax). M3yyeHue TeMmneparypHOH 3aBUCHMOCTH
11 dy3uH BelecTB B NIOYBE CBUAETENLCTBYET, YTO TE BELLECTBA, KOTOPLIE HE B3aUMO-
JeACTBYIOT C TOYBO#, MOKA3bIBAIOT NPAMYIO 3aBHCHMOCTh ko3dduuneHta andoysnu
ot Temnepatypsl. Ho ecnn nuddyHaupytoT BelecTa, B3auMOAEHCTBYIOLIME C TBEP-
10# (a3oi nouBbl, HAMPUMEp, YUaCTBYIOIIHE B Mpoueccax oOMeHa ¢ MOYBEHHBIM M0-
riaouaromHM KomriekcoM HoHel K, Na, To ¢ kakoi-TO TeMnepaTrypbl OTMe4aeTcs OT-
KJIOHEHHME 3aBHCHMOCTH OT npsamoii, Kaxyumwuiica koadpduument nubdysun atux ka-
THOHOB YMEHBIIAETCA M3-3a YBEJHYEHHS TOIJIOLIEHHS HX MOYBEHHBIM MOIJIOTHTEND-
HbIM KOMIUIekCOoM. TemmnepaTypa nous ofnpenenser ra3oBbli PexXHUM: YBETHUYEHHE TEM-
nepaTypsl yCUJIMBaeT OMOJIOrHYECKYI0 akKTHBHOCTD H BbinieneHue CO; U3 MOYBHI.

Telel‘leCKHe TOPH3OHTDLI NMOY4BbI

OueHb NeperekTHBHYIO KIacCCHPHKALMIO TEMJIOBOTro pexuMa paspaboran I'.B. Epy-
koB. OH ocHoBbIBaeT ee Ha noaxoxe JI.I'. PameHnckoro—A.A. Pone, BoIABHHYBLIUX HIEHO
MHO>KECTBEHHOCTH IOYBEHHBIX Tpoduneii B mpenenax ogHoro MophonorHyeckoro
npoduns. JL.I'. PameHckuii mokasai, 4To MO MPOQMIIO MOYB MEHSIOTCA [MO-pasHOMY
MHOTHE CBOJCTBa, H OHH MMEIOT CBO# “MHAMBHAYyaNnbHBI” npoduns (pH, rymyc, cre-
NeHb HACBIILIEHHOCTH H T.A.).

A.A. Pone Npea10XKUa BIACHATD B MOYBE TMAPOJIOrMUYECKHE FOPH3OHTDI.
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IMpoxomxkas 3TH TeoperHuyeckHe paspabortku, I'.B. EpykoB mpeanoxun cucremy
TepPMHYECKHX FOPU30HTOB (Tabs1. 7.5). OHH NMO3BOAIOT OLEHHTD TEMIOBOH H TEMIlepa-
TYpHBIi PeXHM NMOYB M MPOrHO3MPOBaTh BIMSHHE TEMIEPATYpbl Ha MOYBEHHBIE MPO-
HEecCHl.

Tabnuya 7.5. TepMHUYeCKHe FOPU3OHTHI MECUaHBIX NOA30AMCThIX NoyB Kapenun

Copu3oHT Hnpnekc Pexum Temneparypsi, °C
BECEHHEro BbIpaBHHMBAHHSA I'BB 1-2
HarpeBaHus 'H 1-10
YCHJIEHHOIO HarpeBa I'YH >10
neperpesa rm >15
OCEHHEro BbIpaBHUBaHHS roB 8-9
OXNAaXAEHHS ro 9-0
MOPO3Hbi#i ™ 0-1
Mep3/0THbIi r3 -1+-5

Beigenenye 3THX rOpU30HTOB MO3BOJAET OOPaTHTh BHUMAHHE HA TE YaCTH MOYBEH-
HBIX npoduneii, koTropsie Hanbonee noaBepxkeHbl BO3AEHCTBHIO TeMnepaTypbl. Kpome
TOTO, B 3TOH CHCTEME BBIIENIAIOTCA OTAENILHO MEP3NIOTHBIE FOPH3OHTHI, KOTOpHIE NpakK-
THYECKH MPeACTaBIAIOT cO00# yxxe Apyrue NouBbl, C PE3KO OTIHYAIOIMUMH UX OT ApY-
I'HX FOPH30HTOB CBOHCTBaMH.

Mep3insle rOpH30HTH 00671aJa0T, YACTO, ONMpEAEIEHHBIM T0N0XKHTENbHBIM BIHAHH-
em Ha BI'Ll. OHu 00b1YHO 06pa3yioT B MOYBe BOAOYIOP, M BOJA 3aCTaUBACTCA HA HEM.
[ToaToMy Ha mo4Bax C Mep3JibIM ropu3oHTOM (ce30HHbIM — lleHTpansHas Kamuyarka
HJIM MHOTOJIETHHUM — SIKyTHs) IpH HU3KOM KOJIHUECTBE OCAAAKOB MEP3/I0Ta UIPaeT poib
Oapbepa, 3afepxuBas Boay B npoduie nous. PopMHpyeTCs BBIMOTHON OPH3OHT Hax
Mep3JbIM clioeM. B aToM cnyyae ¢popmupyercs 6maronpuaTHbIid BoaHbIH pexuM. Cro-
HT HallOMHHTD, YTO MEP3Jible FOPU3OHTHI, KaK H XONOJHbIE, MOTYT 00pa30BbIBATH OKO-
10 ce0st rOpU30HTHI KOHIEHCALMH.

TennoBoii (TeMnepaTypHBIil) pexHM HCMONB3YIOT TaKXke B AMEPHKAaHCKOH KiaccH-
(uKauuM nous.

BoiAeNsOT TeMNepaTypHblii pekuM nepreauk (MHOTOJNIETHSA Mep3/oTa), MOYBH €
3THM PEKMMOM MMEIOT CpeiHeronoByio Temneparypy 0°C.

TemmnepaTypHblif peXxXHM KPHHK XapaKTepeH s MoYB CO CpelHeil TeMneparypoi
Boiie 0° u Huxe 8°C.

dpurua MMeeT TakHe JKe TEMIEPATyphl, YTO M KPHUK, HO pa3sHuua Ha riay6uHe 50
CM 3MMHHX H JIETHHX TeMreparyp bonee 5°.

Mesuk — cpeaHeronoBas TeMnepatypa Boiie 8° Ho Hike 15°, M pasHuna Ha riy-
6une 50 cM MexIy 3MMHHMH H JIETHUM TemmniepaTypamu 6onee 5°C.

TepMuK — cpeHerooBas TeMriepatypa no4Bbl He HHKe 15°, Ho Huxxe 22°, pasHuua
Temnepatyp Ha ray6uHe 50 cM B 3UMHHIt ¥ neTHHH nepuon 6onbiue 5°C.

I'unepTepMHK — CpeAHEronoBas TeMnepatypa He Huke 22°, pasHMUA TeMIeEpaTyp
Ha riy6une 50 cM B 3UMHHIA U neTHHi neprHoa Gonbiue 5°C.

I[IpuBeaeHHble TEMMEPaTyPHbIE PEXKHMbI OTPAXAKOT pealibHble TeMIlepaTypHbie Mo-
JIS B MOYBE M MX JIETKO MCIIOJIb30BaTh JIA KIacCHPUKALHMHK NMOYB C yYETOM TeMmIepa-
TYPHOTO peXHUMa.
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Belle yxe NpHBOAWINCH AaHHBIE O BIMSHHHM PaCTHTEIbHOrO MOKPOBA Ha MOCTYM-
JeHue paaMauuu B nousy. Ha TennoBoii pexxuM BIMSIOT U ApYrue NpUpoaHsle dakTo-
pbl: BEICOT2 Hall YPOBHEM MOpS, IKCIIO3HLIMA CKJIOHA, THII NO4YBOOOpa3yolLei Nopoasl,
KOJIMYECTBO OCAJKOB M T.X. YacTh U3 3THX (pakTOPOB CaMH NpeACTaBIAIOT cobOH me-
pEMEHHbIE Cly4aiiHble BEJMYHHBI, MO3TOMY MOXHO 3aKJIIOYHTh, YTO, HECMOTPS Ha
CBOIO IHMKJIHYHOCTb, TEMUIOBOH PEXHUM IMOYB — MapaMeTp NEepeMEHHbIH, Ha KOTOpbIH
BIMAIOT Apyrue komnoHeHTh! BI'L] 1 okpyikaroleit cpensi.

H3MeHYHBOCTH TEMJIOBOTO pexHMa B JitoOble MEpHOAbI COMPOBOXKAAETCH H3MEHe-
HHEM B JKHU3HEHEATENbHOCTH OHOTHI, B CKOPOCTH XHMHYECKHX PeakLHii, B NPOABIECHH-
X BOJHOrO, MHILEBOrO M Fra30BOro pe>XUMOB IOYB.

[ToaToMy OLleHKa TEMJIOBOrO, KAaK U BOJHOTO PeXXHMa, JIeKUT B OCHOBE NIOHHUMaHHS
JVHAMHYHOCTH JPYTHX CBOHCTB TMOUYB.

Cnenyer OCTaHOBHMTBCS €Lle Ha ONHOI O0COOEHHOCTH TEIUIOBOTO PeXXHMa MOYB H
3KocHCTeM B LiesoM. ITocTynaromuii B 3KOCHCTEMBI CBET HMEET Pa3Hblif CEKTPaIbHbII
COCTaB B 3aBHCHMOCTH OT BBICOTBI MECTHOCTH. B cy6anbnuiickoM H anbnuiickoM nos-
cax B criektpe cBeTa Gosblie yabTpadHONETOBBIX JIydeii, KOTOpbie, Kak H3BECTHO, 00-
najalT GakTepULMIHBIMH CBOHCTBaMH. BO3MOXHO, YTO pojb 3THX Jiydei B )KH3HH
FOPHBIX 3KOCHCTEM HaMHOro 6osbliie, YeM MbI 10 CHX TNOp NPEACTaB/ISEM, H BBICOKas
ryMYCHOCTb FOPHBIX NOYB CBfi3aHa CO CMEKTPalbHBIM COCTaBOM CBETA.

B 3axoueHHe clieiyeT OTMETHTb, YTO MOXXHO BbIJENNTb MOYBBI Teble (OOBIYHO
riecyaHble W CyTnecuaHble, COAepIKalle Majo BOAbI) U XONOAHBIE (MIMHUCTbIE MEPEYB-
JaXKHeHHble). bnarojgaps BBICOKOH TEMJIOEMKOCTH BOXbI MNMeEpEYBIaXXHEHHbIE NOYBBI
MeJlJIeHHee COrpeBaloTcs, ueM 6osiee ierkie niM MeHee yBlIaXKHEHHBIE.

Bonee BbicOokas TeMmeparypa MOYBbI CIOCOOCTBYET HCCYLLEHHIO €€, HO B TO e Bpe-
Ma obecrieynBaeT Gosiee OBICTPOE MOCTYIIEHHE B KOPHH NMUTATENbHBIX 3JIEMEHTOB, 60-
nee OBICTPLI UX MOATOK K KOPHIO, aKTHBH3UPYyeT OHONOrHYeCKHe MPOLECCH! B MOYBE,
aKTHBHOCTb MHKpO(opbl. C POCTOM TeMnepaTyphl YBEIHYHBAETCS BbIACICHHE YIIIEKH-
CJIOr0 ra3a M3 MOYBBI, CKOPOCTb OOMEHHBIX W APYrHX peakuuid, nuddy3us, Kanumusp-
HBI noabeM BoAbl, GUILTpauMs U np. TakuM o0pa3oM, TEMJIOBOW PEXHUM — BAXHBIH
3KOJIOMHYECKHii apaMeTp MOoYBLl, BO MHOTOM OTIpEAENIAIOIH ee SKONOorHyeckHe QyHK-
MM (MUTaHKe, BOAOCHA0KeHHEe, OKUCIUTEIbHO-BOCTAHOBUTENbHbIE YCIIOBHS H 1p.)
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I'naBa 8
I"a30BbIil pe’KUM NOYBLI

H3MeHeHHe BIaXXHOCTH W TEMIIEPATYpPhl MOYBBI MPUBOAUT K U3MEHEHHIO COAEpkKa-
HHS U COCTaBa NMOYBEHHOro Bo3Ayxa. OOBIYHO B MOYBE BO BCEX TMAPOJIOrHYECKHX rO-
PH30HTaX, KpOMeE 3aCTOMHOrO yBaXXHEeHHs, CONEPXKHUTCA OnpeeNieHHbIH 06beM BO3Ly-
xa (Mopsl a3pauMy NpH AaHHOH BIAXHOCTH). B 3acTOiHOM ropH3oHTe comepxkHUTCA 3a-
IEMJIEHHBIH BO3AYX U BO3AYX, pACTBOPEHHBIiH B BOJE.

IMouBeHHBIH BO3OYX OTIHYAETCA OT aTMOC(EPHOro B MEPBYIO OYepelb CONEpKaHH-
em CO,. B 6onoTtHbix mouBax (TophsAHHKAX) B BO3AyXe, COAEpKALIEMCs B MOpax, OT-
MeyaeTcs 3aMeTHas KOHLEHTpauus MeTaHa, cepoBopopoaa. [locnexuuii MoxeT Bbiae-
JIATbCA W B APYTHX 3aCTOMHBIX FOPU3OHTaxX, Iie UMeloTcsa cynbdarsl M paboTaioT
cynbtarpenyuupylomue 6akrepuy.

B moyBe MOCTOSHHO MPOMCXOJAT MPOLECCHl JeHUTPHMUKALNH H HHUTPUGHKALHMH,
KOTOpbI€ COMPOBOXAAIOTCSA BbIAEIEHHEM H3 NIOYBBEI aMMHAKa U OKCHIOB a30Ta.

Bce ra3oBble peakLlMH 3aBHCAT OT BJIAXHOCTH H TEMIIEPaTyphl, OT COAEPKAHUA Op-
raHHYECKOro M MHUTATENBHBIX BEILECTB B MOYBE, OT XH3HEAEATENbHOCTH MHKpOOpra-
HHM3MOB, nefodayHsl, pacTeHHIA.

Copep:kanue B nouse CO,

Hau6onee nonHo U3y4eHo coaepikalue B NoyBe H BbieneHye u3 Hee CO,. AHAIU3BI MO~
Ka3aJH, 4To ¢ NTyOuHOi koHueHTpauus CO, B TOYBEHHOM BO3yXe Bo3pacraer (Tab. 8.1).

Tabnuya 8.1. Conepxkanue CO, B MOYBEHHOM BO3JyXe UepHO3eMOB MoJfaBHH,
nousax MockoBckoit 061, Kapenun, % or o6bema (no maHHeiM 3.A. CHHKeBHY,
W.H. Hukonaesoii, A.A. JlaproHosoii, I'.A. 3aBap3una, T.H. [Toroanxoit)

foyousa, |y 12 | 3 | 4| s | 6| 7| 8|9 |1w0]|n
20 054 | 054 | 053 | 031 | 1.1 | 2.0 | 031 | 026 | 0,62 | 0,41 | 1,21
35 057 | 078 | 0,70 | 085 | 1,38 | 240 | 0,82 | 0,68 | 1,27 | 0,67 | 1,84
50 057 | 082 | 080 | 099 | 1,48 | 222 | 1,56 | 0,90 | 1,37 | 0,88 | 1,31
100 073 | 093 | 116 | 132 | 2,06 | 240 | 1.8 | 1,06 | 1,08 | - | 1,19
150 074 | - |1sa|155|210] - | 161 105] 18] - | 1,9
>150 o= = =] - 3230 es| - | 150

Ipumeuanue. 1 — kapGoHaTHbIA YepHO3EM; 2 — OOLIKHOBEHHBIH YepHo3eM; 3 — KcepodHTHBIi
yepHO3eM, NallHA; 4 — TO XKe, NONAHA; 5 — TO Xe, iec; 6 — cepas NecHas CyrNHHHCTas; 7 — IEpHOBO-
NOA30JMCTaA NieC; 8 — TO Xe, O3UMas PoXKb; 9 — TO xke Tpasbl 1-ro roaa; 10 — To xke, BHKO-OBCAHBIH
nap; 11 — noa3onucTas CyrniMHUCTas NOYBA; NPOYEPK — HET AAHHBIX.

Ha riry6uHe 3 M B IepHOBO-MOA30JIMCTBIX MOYBax cpeanue coaepxkanus CO, poc-
Turanu noutd 4% (puc. 8.1). OTMeuaercs 3aMeTHoe yBennyeHue koHueHTpauuu CO; B
NOYBEHHOM Bo3ayxe nox jecoMm. [To pacueram B.M. BopoBckoro Takoe yBelHUEHHE B
noysax, coaepXaluux kapGoHaThl, MOXKET MPHBECTH K UX pacTBopeHHto. Habmonaercs
elle 0JHa 3aKOHOMEPHOCTh: KOHLIEHTPALMA YIJIEKHCIIOro ra3a B MAXOTHBIX 10YBAX MEHb-
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2,5

CO,, %

0,5 1

031 082 156 18 1,61 3,78
Puc. 8.1. Konuenrpauus CO, B NOYBEHHOM BO3JIyXe pa3HbIX MOYB

1€, YeM B aHAJIOFMYHBIX FOPH3OHTAX LEJIMHHBIX MOYB, YTO, BO3MOXKHO, CBA3aHO ¢ 6O-
Jiee 3HepruYHbIM ra3000MeHOM Mexay aTMocdepoii 1 NouBOii B arpoLiEHO3E.

O kone6banun koHueHTpauud CO, B MOYBEHHOM BO3AYXE HaeT NpeACTaBiIEHHE
csoaka H.I'. 36opumyk (Tabsn. 8.2), B koTOpoii NpuBeaeHbl KoeGaHHA B CONEpXKaHHH
YIJIEKHCIIOro ra3a B TeY€HHE BEreTallMOHHOro Mepuoja ANA Pa3sHbIX 30HAIBHBIX MOYB.
OtMeuaercs Boicokoe copepikanne CO, B GOJNIOTHBIX MOYBaX H OTHOCHTEIBLHO HU3KOE B
noyBax cTenei ¥ MyCTbIHb, XOTA HMEHHO B 3THX MOYBaX, KaK MpaBWo, Gobliie BCero
kapbonaToB. M3 maHHBIX cieqyeT, 4To KapOOHAThl HE OKa3bIBalOT 3aMETHOrO BIMSAHHA
Ha KoHueHTpauuio CO; B mouBe, B TOM uHClie B ee rnyObokux cnosx (cMm. Tabin.
8.1).0OtcyTcTBHE TakoH CBA3H MO3BONAET NMPEANOI0XKHTE, YTO rNIaBHbIH HCTOYHHK ITOY-
BEHHOH YITIEKHCJIOTBI — TyMYyC, MHKPOOpPraHU3MBbl W >KUBOTHbBIE, NPH 3TOM 0Opasyio-
1aACA YIIEeKHUCI0Ta MOXKET CTeKaTh B 6osiee riryGokue CIOH MOYBBIL.

Tabauya 8.2. Copepxxanne CO, B NOYBEHHOM BO3AyXe MaXOTHBIX FOPH30HTOB
(0-20 cm), % ot o6BeMa

Mousa CO,
HN0BATO-000THAR 1,1-8,1
TophAHO-rNeeBas 0,84,5
ZepHOBO-NOA30AHCTAS 0,2-1,0
cepas JiecHas 0,2-0,6
YepHo3eM OObIKHOBEHHDI 0,3-0,8
4YepHO3eM I0XKHbIi 0,05-0,6
KawTaHoBas 0,05-0,3
cepo3eM 0,05-0,3

Bonbune konebanus B conepxanun CO; Ans MOBEPXHOCTHBIX TOPH3OHTOB CBHJIE-
TEeJIbCTBYIOT O JOCTATOYHO 3aMETHO# JMHAMHKE COCTaBa NNOYBEHHOrO BO3AYXa B Teye-
HHe roa. MHoro4ucieHHble JaHHble NOATBEPXKAAIOT, YTO ra30BbIH PEXHM IOYB — Bbl-
COKO JMHAMH4YHBII NOYBEHHBIH napamerp (Tabn. 8.3, puc 8.2).

Kone6anus xoHuentpaumn CO, B nouBe AOCTHraeT LENbIX MPOLEHTOB (€cinu
ydecTb, uto cpeanee coaepxanue CO, B atmocdepe 0,03, To B mOYBEHHOM BO3IyXe
oHo Bbiwe B 1040 pas).
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Tabnuya 8.3. JuHamuka conepxanus CO, MOYBEHHOrO BO3qyXa B YepHO3EMeE
00BbIKHOBEHHOM 10 03UMOii NeHuueit, % ot oobeMa (o 3.A. CHHKeBHY)

Iny6una,cm| Ton 1\ \% VI VII VIII IX X CpenHee
20 1973 0,72 0,72 0,89 0,86 0,60 0,85 0,35 0,64
1974 0,53 0,59 0,39 1,13 0,56 0,80 0,63 0,66
1972 0,69 1,30 0,93 1,28 0,84 0,84 0,51 0,91
50 1973 0,89 0,97 1,17 0,94 0,87 0,47 0,41 0,82
1974 0,96 0,65 0,52 1,29 0,55 0,79 0,64 0,77
1972 0,80 1,24 1,04 1,34 1,03 0,99 0,53 1,00
70 1973 1,04 1,04 1,36 1,17 0,96 0,42 0,54 0,99
1974 1,15 0,73 0,70 1,34 0,60 0,98 0,64 0,88
2 27
8
OC:l ;@%ﬁ
o 0 T T T T
1 2 3 4 5 6 7
Anpesb-oKkTsa6pb
6
2 15
g %
S 05
o
0 T T T T
1 2 3 4 5 6 7
Anpenb-oKTAGPD
B
e 15
2 S
S’ 05 1
&
0 T T T T
1 2 3 4 5 6 7
Anpesib-oKTa6pb
r
1,6
14
X 12
8 1 KS—% =
~N 0,8 J —— i;—.;-;‘ ‘l‘e:‘i ‘ o
S LSS\ N N\
Q 0,6 o~ v, ~7 ‘—-v—
04 <X
0,2

Toawt

Puc. 8.2. BapsupoBanue conepxanue CO, B Bo3nyxe yepHo3eMa 0GBIKHOBEHHOTO B Teye-
HHe roza: a — 20, 6 — 50, B — 70; r — BappHpOBaHHe N0 rofaM
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Boigenenune CO; u3 nouBsl

Bsicokoe conepxanne CO; B moyBe 00yCIOBIMBAET YIHEPrUYHOE ETO BBIAE/IEHHE U3
noussl. 10 spnenue I'. JlioHmeropa Ha3Ban AbIXaHHEM NOYBLI. [I€HCTBHTENLHO, B
CMELIZHHOM Jlecy I'epmanuy B Tonue 0—40 M Hag ypoBHeM nouBbl KoHueHTpaus CO,
;] m/m’® ) u3MeHsercs or 360 y moBepxHOCTH nMoyB 10 330 Ha yposHe 40 M (YpoBeHb
MOBEPXHOCTH KPOHBI — 22 M)3 B nHeBHble Yacel koHueHTpalus CO; B atMocdepe 3a-
MeTHO napaet (1o 310 Ma/M’> Han ypoBHeM mouBsl, a0 305 Mu/M> Ha BbicoTe 10 M H
cHoBa 310 Mi/m’ Ha BhlcOTe 40 m). B HouHBIe Yacel koHueHTpauus CO; cHoBa Bospac-
TaeT (“HopmanbHas” koHueHTpauus CO, B aTMoctepe 335 Ma/m® win 0,6 r/m°). AHa-
JIOTMYHas KapTHHa 1o CyTo4HoMy pacnpezaenenuio CO, HaOmomaeTcs B aTMocdepe
COCHSIKa-KHCJIMYHHKA M COCHAKA c¢amoaoro KoHueHTpauust B HOYHOE BpeMs JOCTH-
raer 0, 68—0 64 (na Bricote 4 M) r/M’, B IHeBHOE Bpems — 0,62 r/M’ Haj no4Boi M
0,57 r/m® Ha BbicoTe 16 M.

B crenHbIx LEHO3aX HOYbIO KOHLCHTDALHS CO; B cnoe 0-30 cM npeBbIlLIAET HOP-
ManbHYyto Ha 5-10 Mi/M’, B IHeBHBIe yach! Ha BbicoTe 5—10 cM — HOpMaJibHas, BbiLIE (B
cnoe 10-30 cm) — Hec1com,1<o HH)KE€ HOPMaJIbHOM.

SlcHo, uTo u3meHeHHe conepxkanus CO, B aTMocdepe CBA3aHO C NOCTYIIIEHHEM yr-
JIEKHCIIOTHI M3 MOYBHLI H NOTpebneHneM ee pacTeHUAMU. IHTEHCHBHOCTb NOCTYIUIEHHS
CO; u3 noyBbl onpejeaseTcs THIIOM TOYBbI, ee TeMNepaTypoi, BpEMEHEM CYTOK, Ce-
30HOM, aKTHBHOCTbIO KOpHEH U MUKPO(IIOPEI.

MHorouucieHHble qaHHble, MOMyYeHHbIe CAMBIMH Pa3HbIMH METOJAMH, CBHIETE -
CTBYIOT, uyTo nocryruienie CO, U3 noussl B aT™Mochepy coctasiser 1-30 kr/ra yac
(puc.8.3). I1pu aToMm npubnusnurensHo 30% 3Toii BeIMUHHBI CBA3AHO C AbIXaHUEM KOp-
Hei, 30% — ¢ neATenbHOCTBI0O MHKPOOPTaHH3MOB H OCTaJIbHOE KOJIMYECTBO — C JAes-
TEJILHOCTBIO MOYBEHHO! (ayHbl. CaM MeXaHH3M BbiJeJieHHs omnpenenseTca auddysu-
eit CO; 13 noyBsl ¥ razoo6MeHOM MeXay Mo4BOi M aTMoc(hepoii (BLITECHEHHEM TOY-
BEHHOro BO3QyXa BOJO#H, epeMeLliuBaHHEM C aTMOC(EPHBIM BO3LYXOM).

Ananus nanHbiX no pacnpezneneHnto CO,; B NOYBEHHOM Npoduiie MOKa3bIBAET, YTO
Tonbko 4yacTb CO; BbieNAeTCa U3 MOYBBI, ApYyras 4acTh “‘cTekaer” B Gosee rinybokue
cnod mouBbl (uuetr auddepeHUMaUUs MOYBEHHBIX ra30B MO HX IMJIOTHOCTH, a IUIOT-
HocTh CO; BhllIE, YeM Y KHCIOpoAa M a3ora: 1,9769, 1,42904 u 1,2568 r/n cooTBeTCT-
BeHHO). [IpH nBH)KEHHH BO3JyXa CKBO3b MOPUCTYIO cpeay (MOUYBY) BHM3 MO MPOPUIIIO
npoucxoauT HakomiaeHue B HeM CO,. Ilo noacueram B.H. MuHa, B nOYBEHHOM MeTpO-
BOM ciioe MoxeT coaepxkatbes 20-100 kr/ra CO,, YTO COM3MEPHMO C BblEJIEHHEM
CO; 13 nouBsbl, KaKk 3TO GBUIO YCTAaHOBNEHO Pa3HLIMH aBTOpaMH B MHOTOYMCIIEHHBIX
uccnenoBanusx (tabn. 8.4, puc. 8.4).

—

Kr/ra yac

1.7

UioHb-ceHTAOpD

Puc. 8.3. Beinenenne CO, U3 1epHOBO-NOA30JIMCTOH NOUBHI B 1y00-€1bHHKE OCOKOBOBOJIO-
cuctoM B enosoii (1) u xy6oBoit napuennax (2)

118



100 T
90 T
80 T
7 T
60 T
50 T
40 T
30 T
20 T
10 T

CO,, 1/ra

l {

0 f f ; f }

T T

c. Taiira cTens caBaHHa KpacHo3eM

TyHIpa 10. Taiira n/NyCTbIHA

XXeJITO3eM

Puc. 8.4. Brinenenne CO; (1/ra) ¢ NOBEpXHOCTH NMOYB pa3HbIX KIMMaTHYECKUX 30H 3a Bere-

TaLMOHHbIH epHoa

Tabnuya 8.4. Beigenenne CO, (kr/ra yac) B atMocdepy B TeueHHe BEreTallHOHHOTO

nepHozaa

Dxocucrema, noysa

CO, (cpenHee 3HauyeHue)

TpaBsIHKCTasA TyHApa, TopbAHasA

COCHOBBII1 Jiec, mecuaHas NoA30JHCTas

€NbHUK CJIOXKHbIH, Gypas NOBEpXHOCTHO-T/eeBas
1y60BO-COCHOBBI# Jiec, AepHOBasA CyJIHHHCTasA

Nec U3 TIONIbNAHOBOrO AepeBa, Oypas necHas
HHU3KOTpaBHas NpepHs, MHHKHCTHIHN Oypblii YepHO3EM

TUMYAKOBO-NTHJIArpoCTHEBAA MOJYyNYCTbIHA, BBICOKOropiiasa 6ypaﬂ
nyCTbIHHAsA

XON04HasA MyCTLIPHUKOBAsA MyCTbIHA, KAMEHHUCTas cepo-Oypas
nanbMoBas caBaHHa, EpHOBas

TpONUUYECKHii BEHHO3ENEHbIH NEC, FePOHUEBBIH, KENTO3EM
JI0KAEBOH TPOMUYECKHUH Jiec, KpaCHO3eM

JIMCTBEHHHYHHUK TPaBAHbIH, ByJIKaHHYecKas rpyboryMycHas
1y60-enbHHK BOJIOCHCTOOCKOBBIH, IEPHOBO-MOA30NHCTas
3a5exsb, YepHo3eM kapOoHaTHbI#H

3aJieXb, YepHO3eM OObIKHOBEHHbII

nauHs, YepHo3eM KcepopUTHO-NecHoM

nonsHa B 1y60BoM Jiecy, uepHO3eM KCepOPHTHO-NECHOI
nallHs, YepHO3eM npeaKaBKa3CKuii

Taiira, TopdaHas

2,7
1,3
2,0-8,1
1,0-6,3
0,7-8,8
1,0-26,0

0,1-2,2

0,03-1,0
2,7
1,3-6,7
5,0-15,0
0,6-5,6
1,5-12,2
0,64,3
0,64,9
1,16-4,62
1,9-5,8
2,4-14,1
4,0-12,0

Ha conepxatine CO;, B nouBe H ero BblIeNIeHHE U3 Hee BIUAIOT Te XKe AUHaAMHYHbIE dak-
TOpBI: BIOKHOCTD IMOYBLI U €€ TeMINepaTypa. OTH NMapaMeTpbl, B CBOIO 0Yepe/lb, Kpome nps-
MOro u3MeHeHusi 0ObeMa BO3ayXa B MO4Be, CKOPOCTH AMG(dY3HH OTAENBHbBIX ra3oB, BIHAIOT
TaKKe Ha aKTMBHOCTb OMOTBHL. IMEHHO ¢ 3THMH napameTpaMu (BJIQXXHOCTb, TEMIIEPATYpa,
aKTHBHOCTb OHMOTBI) CBS3aHBI CYTOYHbIE H CE30HHBIE KOJeOaHHA B CONEPIKAHHH M BbIAENe-
Huu CO,. [IpuBeeHHbIE BbILIE JaHHbIE CBUACTENLCTBYIOT, YTO aMIUIMTY/A KaK B COEpXKa-
Huu CO, B noUBe, TaK H B €0 BEIENEHHH W3 MOYBbI JOCTUTAET 3aMETHO BEJIMUHHBIL.

Tak, B yTpeHHHe ¥ nHeBHbIE 4achl (C 7 10 15 yacoB) HHTEHCHBHOCTH BBIACICHHS
CO, nonyMHsETC YpaBHEHHIO NPAMOii: y=a+bx, rie y — KOJHYEeCTBO BblAEIHBIIEHCS
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YTJIEKHCIOTHI, X — BpeMs B npefenax 7—15 4acos, a U b — k03 ULMeHTDI, 3aBUCALIHE
OT THMNa MoyBbl. JIns rpyboryMycHoii ByJkaHH4YeCKOH 1MoyBsbl B npenenax 11-15 yacos
k03¢ duimeHT a paBeH 0,7, koapduunent b — 1,1.

CnenyeT OTMETHTb BBICOKYIO AMHAMUYHOCTH BhifieneHus CO; U3 NOYBBI.

Tak, B TyHApPOBBIX MOYBax B cpexHeM Bbiaensierca 2—3 kr/ra yac CO,, HO B OTAENb-
Hbl€ )KapKHe JHH WHTEHCHBHOCTH BbleneHus nocturaer 20 kr/ra. Ha cymmapHoe BbI-
naeneHne CO; M3 noYBbl BIHSAET, B IEPBYIO OYEpelb, CpEHECYTOUHAs TeMIlepaTypa
BIAXHOCTh NO4YB. OneHKa JaHHBIX MOKAa3BIBAET, YTO B TyHApE B TeYEHHE KOPOTKOrO
BEreTalMOHHOTO NMepHo/ia U3 MOYBHI BHIAENAETCA OKOMO 9 T/ra, U3 TaeXHbIX MOA30JIH-
cTbix noyB — 10-21 T/ra, yepHo3emMoB — 23—40 1/ra (puc. 8.3). MakcuMyM BblOENEHUS
OOBIYHO MPUXOJUTCA HA HIOJIb—aBryCT.

Ha Beinenenne CO; U3 MOUYBH BIHAIOT MHOrHe Apyrue ¢akropul: Tun BI'Ll, Tun
napueJuibl, 3anac MOJCTHIIKH, MIIOTHOCTD MOYB, CTENEHb Y4aCTHS )KUBOTHBIX, KOPHEH
T.1. Tak, ynajneHHe yepBei U3 IepHOBO-NOJ30JMCTONH MOYBHI (10XKHas Tajira) yBeaudu-
110 Boienedne CO; U3 noussl ¢ S 10 6 Kr/yac.

Beibpockl KpoTa B nepBbIi roJ HHTEHCHBHO Bbiaenstior CO,, Ho k 10 rogaM 3T0
BblIeNeHHe cHxkaercs (Ha 0,5-2 kr/ra yac). Bo3aMoxHo, B 060ux ciyuasnx (yaaneHue
yepBeil U BrIOpoCkI) BoineneHne CO; yBennunBaeTcs B pe3ysbTaTe MOCTYIUIEHHS ero
u3 nop 6onee riy60KHUX FOPU3OHTOB, IlIE COAEPIKAHHE YIIIEKUCIIOrO ra3a BhIIIE, YEM B
NOBEPXHOCTHBIX CJIOAX MOYBBI.

LnxanuHocTh B KoHuUeHTpauuu CO; B Mo4Be U B BbIAETIEHUH €€ U3 NMOYBBI CBA3aHA
€ UMKJIMYHOCTbIO OCHOBHBIX MMOYBEHHBIX MPOLIECCOB: PEXHMOB BJIAXKHOCTH, TEMIEpa-
TYpPHOTrO, OCTYIUIEHHs onana U T.n. [ToaToMy B nepByio ouepenb AMHAMHKA NapaMeT-
POB ra3oBOro pexxuMa Mo3BoJIseT OLEHUTh JUHAMHKY JpYyrHx cBoiictB nous. Ho cama
YIJIEKHUCIIOTa OKa3bIBaeT 3aMETHOE BIUAHHE Ha XUMHU3M H 6HoTy nouyB. KoHueHTpauus
CO; Brile 6% cMepTenbHa A8 MHOTHX JKHBOTHBIX OpPraHM3MOB, YeM U 00YCIIOBJIEHa
COXPaHHOCTh TOP(AHBIX 3ajiexeii: TaM yxe Ha riybuHe 50 cM MOXET CO3/aBaThbCs
koHueHTpauus CO, 6onee 6%.

O6pazoBanue CO, B MoYBe CONPOBOXKIAETCS U3MEHEHHEM €€ XMMHUYECKHX CBOHCTB
(pH, BbimageHHeM W pacTBOpeHHEeM KapOoHaTOB, MUrpauueii 6ukap6oHaTOB, OpYrux
BELIECTB).

Vrnekucnblii ra3 MOXeT OKa3aThbCHA CYLIECTBEHHBIM areéHTOM, YCHJIMBAIOLIHM Bbl-
BETpPUBAHHE H TpaHCGHOPMALHIO ITOYBEHHBIX MHHEPAJIOB.

W3 npuBefieHHBIX JaHHBIX ACHO, YTO UMEHHO MOYBEHHas YIJIEKHUCIOTa, BbIAEIHB-
wascs B aTMocdepy, B MepByi0 oyepelb MOMIOLIAETCH pacTeHUAMH. MIMeHHO ¢ 3TOi
ponsio CO, B MpH3eMHOM ciioe aTtMocdepbl CBA3aH “APEBHHi” BO3PacT pacTEHHH
KaMuaTkyn BONH3H aKTHBHBIX BYJKaHOB. Bbinensrommics M3 HHUX YIJIEKHCIbIHA ras B
NEpBYIO OYepENh MOCTYNAET B PaCTEHHs B pesylbTare ¢dorocuHTE3a, OH HE yCneBaeT
o6orarutbes “C u noa3ToMy, kak nokasan JI.J{. CynepxHLKH#, pacTeHHs, BLIPOCLIHE B
3TOM rofly Ha nouse, no '*C apeBHee caMoii MOUBbI.

B MeHee UMpOKHMX MacliTabax OTHOCHTENBHOE yBENHYeHHE BO3pacTa OpraHuue-
CKOro BELIECTBa CJedyeT OXKHAaTh B JIECHBIX moyBax, rae CO, noriolaercs pacre-
HHAMH B cioe 1040 M Hax ypoBHEM IOUBHI NOKa OH AHGQYHAUPYET B BEPXHHE CIIOH
aTMocdepb! (06 3TOM CBHIETENLCTBYET rpaaueHT KoHueHTpauuu CO, Bo3ayxa B npH-
3eMHBIX CJIOSIX M B KOPHE, HAMHOTO MpEeBBILAIOIHI cpeaHIo KoHueHTpauuio CO; B
aTMocdepe).

Huuamuka CO, B TeyeHHE CYTOK, CE30Ha JOCTaTOYHO IUMPOKO Hu3ydeHa. Tak, s
CHJILHOOKY/NIbTYpPEHHOH TallHW Ha [EpHOBO-NMOA30JUCTON MOYBE, MO JaHHLIM
A.B. CmaruHa, Beigenenne CO, uMeeT 1Ba MaKCUMyMa — HOYHOH U JIHEBHOH — H yT-
peHHMI MHHHMYM (B YCJIOBHSX BBHIDOBHEHHOTO TEIUIOBOIO peKMMa MIOHA MeECALa) U
u3Mepsercs 150-400Mr/m’ B uac, TIpH 3TOM U3 NMOYBBI, JTHIIEHHOH KOPHEH, BbIIEIEHHE
yrnekucnotsl Ha 30% MeHblue, YeM U3 MOYBblI C KOPHAMHU. B MeHblue# creneHu us-
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BECTHBI IOCTOBEPHbIE JaHHbIe Mo BelaeneHnio CO; U3 noussl B pasHble roasl. I1o nau-
HbiM 3.A. CuHkeBHY, B 1972-73 rr. amnnutyas! konebauuii conepxxanus CO; B nouse
cocraBnsny: B anpene 0,20% ot o6beMa nmouyBeHHOro Bo3nyxa, B Mae 0,15%, B HioHe
0,50%, aBrycre 0,27%, centa6pe 0,35%, oktabpe 0,20%. Ho cpennne KOHUEHTpauuu
6bmn 6:m3ku (0,62-0,66% — cpenHsis KOHLEHTpaLMs 3a BereTalHOHHBIH MEpHOX).
Amnnutyna npH BoeiaeneHud CO; U3 moyBsl no rogaM gocrurana 1,69 kr/ra B yac B
anpene, 1,81 B Mae, 1,56 B utone, 1,49 B utone, 1,86 B aBrycre, 1,50 B cent6pe. Kone-
GaHus, 6e3yCIOBHO, CBA3aHbI C AKTHBHOCTHIO OHOTBI B T€ HIIH MHBIE TOJBI.

IloBenenne COz B reoJIoOrH4eckoi HCTOPHH 3emin u B COBPEMEHHBIX YCJIOBHSAX

Ecnu Boinenenne CO; U3 noyBbl KonebneTcs B TeyeHHE CYTOK, C€30Ha, B MHOTO-
JIETHEM LMKJIE, TO CliefyeT OXXHAaTh 3HaYUTENbHOro konebanus B BoiaeneHun CO; n3
MOYBBI H B COJIEPXKAHUH ee B aTMOcdepe B reosiornueckom npoitiom. Celiuac MHOTHe
HCClieloBaTeNH NpHAEPAKUBAIOTCA THIIOTE3kl, 4To ¢ yBeandeHneM CO, B atMocdepe Ha
3eMiie MPOSBUTCA NapHUKOBEIH 3 deKxT n HacTynuT riaobanbHOe MOTeNnJIeHHe KIMMaTa.
IMpuBoasATCS NaHHBIE NO yBenIUYeHHIo koHUeHTpauun CO, B aTMocepe 3a nociaeaHue
nBa Beka ¢ 279 10 355 mu/m’. B reonornueckom BPEMEHH C TaKHMH NOTEIJIEHUAMH C
n36bITOUHBIM conepxkanieM CO, B aTMocepe CBA3LIBAIOT 00pa3oBaHHe KapOOHATHBIX
OTJIOXKEHHH (M3BECTHAKOB, Mena). OueBHIHO, YTO IJi1 MOHUMAaHHUs MPOLIECCOB H3MEHe-
Hus coaepxanus CO, B aTMocdepe HeOOXOOUMO BBIACHHTE OanaHC YriaeKHCIOThI: HC-
TOYHHUKH €€ MOCTYIJIeHUs H QUKCALHH, OrJIONIEHHE.

HUctounnkom CO, B aTtMocdepe crenyeT cuuMTaTh: BYNKAaHHYECKYIO IEATENBHOCTb,
JbIXaHHEe >KMBBIX OPraHM3MOB, IbIXaHHME TOYBLI, pa3fiokeHHe KapOOHaTOB, OKHCIEeHHe
OpraHHYeCKHMX OCTaTKOB, XO38iCTBEHHYIO AeATENILHOCTh Yenoseka. 1o pacuetam AIL
Bunorpanosa, 3a 4,7-5 Mnpa JeT U3 MaHTHH BBLIEHIIOCH B aTMOChepy 10 3- 10%r COz,
4TO COCTaBNsET 2, 5% oT o6LLIero coepXaHMs YrieKHcnoro raza B MaHTuu (2:10 *1).
Orciona cnenyert, 4To B aTMOCdepe colep)kaHHe YITIEKHCIIOro ra3a onpeaesnsercs pas-
HOBeCHeM ¢ JuTochepoii U ruapocthepoit, a BeCh YriaeKHCIbli ra3 arMocdeps! BbIAEMI-
CS M3 MaHTHH, U TeNeps OH HCTIONb3YeTCA PaCTEHHSIMH B HX LIMKJIE yriiepoaa.

Y6bue CO, U3 aTMoCcdepbl cBsizaHa C (GOTOCHHTE30M pacTeHHi, ¢ 00pa3oBaHHEM
H3BECTKOBBIX MaHUHKpeH y )KUBOTHBIX, ¢ GOPMHpPOBaHHEM KapOOHAaTHBIX U I'YMYCOBBIX
FOPH30HTOB B NOYBAX, OTIIOKEHHEM Topda.

BynkaHHuyeckas JesATeNbHOCTh — NepeMeHHas BEJIMYHHA M CBA3aHa C MHTEHCHUBHO-
CThIO TEKTOHHYECKHUX MpolieccoB. Bo3MoXKHO, uTo kapOOHaTHBIE OTJIOXKEHHS NECBOHA,
kapboHa M MeNa CBA3aHBl C TMpPOLECCAMH KaleHOHCKOH, FepLHHCKON CK/IaJ4aTOCTH.
B.K. BaxHOB cuHTaeT, YTO K MOBHILIEHHOMY coaepxannio CO, B aTMoctepe npuypo-
yeHsl 60J10TO00pa3oBaHNe U HHTEHCHBHOE 00pa3oBaHue yrieH.

Jpyrumu clioBaMH, NpH nosbiliennd kKoHueHTpauun CO; B aTMocdepe U3 Kpyro-
BOpOTa, M3 YrjiepoJHoro Lukia npoucxoaut orrok CO, B GHocthepy U 3akpernieHHe B
BHJE OpraHOreHHbIX nopoJ B GeiBLIei 6uocdepe, cTaBiueit MTOCHEPOi.

Poct koHuentpauun CO, B aTMochepe, GesycnoBHo, 66 nocreneHHsIM. Jlaxe B co-
BPEMEHHBIX YCJIOBHSX, MPH HHTEHCHBHOM CXKMIAaHWH TOIUIMBA, pacralllke 3eMellb U HC-
NoNb30BaHUH TyMyca M Topda, Hakoruienne CO, B atmochepe naer memieHHo. [lo naH-
HBbIM METEOCTaHIUH Ha ["aBafickux OCTPOBAX, JI0CTATOYHO YAJICHHBIX OT HEMOCPENCTBEH-
HBIX MMPOMBILIEHHBIX U CENbCKOXO3SMHCTBEHHBIX HCTOYHHKOB COZ, c 1955 mo 1980 rr
koHueHtpauus CO, B atMocdepe BO3pOCHa C 315 0 336 m/M’, B cpensem, 0,8 MM B
roa. Ho B Takue OTHOCHTENLHO CHOKOHHBIE mepHonpl auHamuka CO, (ero uuki), ¢poro-
CHHTE3 H pa3jioXKeHHe OPraHHYecKOro BellleCTBa ypaBHOBeleHbl. [To3ToMy necHbie 3Ko0-
CHCTEMBI B PaBHOBECHOM COCTOSHHM He CITy)aT pesepByapoM i HakomieHus CO,. Jlec
MoxeT 3akperaTh CO, TONBKO B CiTyuyae HCKYCCTBEHHOro pa3BefieHus. Torzaa 3a nepHoxn
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ero pocra obpa3syercs ¢uToMacca, KOTopas 10 pyOKH CITy>KMT HaKOMUTeIeM aTMOC(EepHO-
ro yraekucnoro ra3a. Ho npu Beipy6ke, noxxape CO, cHOBa 1ocTynaet B aTMocdepy.

IMoatoMy Hu Taiira cama no cebe, HU Jeca AMa30oHUH U AQPHUKH He TIOTJIOLIAIOT H30EI-
Tok CO; u3 armMocdepsl. U36bTok CO, pacxoxyercs Ha ToppooOpasoBaHue, MPH HAKOII-
JIEeHHH I'yMyca B MOYBax, NpH ¢opmupoBaHKH kapbonaTtHoro npotmwis mous. [Tepuonom
CTOKa YIJIEKHCIIOro rasa H3 atMocepsl cexyer CUMTaTh Nepuof 0Opa3oBaHus YepHO3e-
MOB M APYIHX rTy6oKoryMycHbix noys. OObIYHO ryMyc B MOYBE €XerogHo obpasyercs u
€)XXETOoIHO pa3pyluaeTcs (MHHepann3yercs ¢ BelaeneHneM B armoctepy CO,).

Ho B HachimeHHbIx ocHOBaHWAMH nmoyBax CO, 4acTHYHO 3aKpemiseTcs, obpasys
kapboHatel Ca u Mg. Takoe 3akperieHHe XOpOLIO MPOCJEXHBAETCA B KaLUTaHOBBIX
nouyBax XaKkacuH, B psjie YepHO3EMOB.

HopmanbHoe ¢yHkuuoHKpoBaHHe 6uocdepbl HEU30EXKHO COmpoBoXKAaeTcst (ITyKTya-
uuAMH B cozepxkaiui CO, B atMoctepe. B LienoM, 3a 10CTaTOuHO ITHTENbHEIH NEpHOA
3TH QIYKTyauHy KOMIEHCHpYIOT apyT apyra. Ho B kako#i-To OTHOCHTENBHO KOPOTKHIA Me-
puon (i reonoruyeckoii MCTOpHH 3eMiIH) HEKOMIIEHCHPOBAHHOE YBEJIMYEHHE HIH
ymeHbiuenne CO, B aTMocdepe MOXET ChIrpaTh CBOIO posib B GopMHpOBaHUH OHochepsl
(BHIOBOI# COCTaB XHBLIX OPraHH3MOB, THIIbI NOYB, IUIOLIA/EL [TOYBEHHOTO NIOKPOBA H T.1.).

[IpennonoxurensHo B 6uocdepe AeicTBYeT cieayrowas cxema.

Konuentpauns CO, B atMocepe yBennyuBaeTcs, MposBIsAeTCs NApHUKOBbIH 3@ dekT,
3a HHM CJedyeT TMOTeIUieHHe, TasHue JISAHUKOB, 00BOJHEHHE HH3MEHHOCTEH CYLUH, WH-
TeHCH(HKaUKA 600TO06PA30BATENIEHOrO H MyMYCO00pa30BaTe/IbHOIO MpoLeccoB, (op-
MHpOBaHHE KOpPUIOB M JPYTHMX OpPraHW3MOB, pacLIMpeHHe IUIOLaAH MHOrOTryMYCHBIX
noyB. B pe3ynbTaTe Beex 3THX nipoueccos koHueHTpauus CO, B atMocdepe yMeHbLIaeTcs,
JIOCTHras MNpeXHero ypoBHsA, YCWIHBaeTcs BUI00Opa3oBaHHe, apuau3aLys, MUHEpaIn3a-
ums Topda u rymyca, u cHoBa CO, nocTymnaet B arMocdepy, MOBbILLIAs KOHLEHTPALHIO.

DTOT MeXaHH3M LIMKJIa YrIIeKUCIOThl B 6uocdepe MocTosHHO BocrpoussoauTcs. Ha-
BEPHOE, NMPH JETAILHOM aHAJIM3€ MOXHO BHISIBUTH KOPOTKHE M AIMTENbHBIE UMKIbL. EcTh
H OY€Hb KOPOTKHE LMKJIBI, LIUKJIbI JIOKAIbHbIE, CBA3aHHBIE C MECTHBIMH YCJIOBHSMH.

Jpyrue ra3si B cHcTeme nouBa—aTmocdepa

Kak yka3sbiBajoch BbIllie, B IOYBEHHOM BO3JyXE IO CPaBHEHHIO C €CTECTBEHHOH
aTMoc(epoii MOXKET BO3pacTaTh KOHLEHTpauus MeTaHa, CEpOBOLOPOAA, OKHCIIOB a30-
Ta. BHeceHue B MoYBy a30THBIX yI0OpeHHIi pe3Ko YBeIHUHBAET NOCTYMIEHHE B aTMO-
cdepy aMMHaKa, OKHCJIOB a30Ta.

AMMHMAK BbIIENAETCA B OCHOBHOM H3 BJIaXKHBIX KHCJBIX NOYB (MOX30JHCTHIX, AEpP-
HOBO-NOA30/MCTEIX M T.A.). [loTepu cocTaBnsioT oT 4 Kr/ra a3oTa 3a JIETO B MapOBOM
noxe 10 8,8 xr/ra azora npu yao6penuu nousst 300 kr/r N B Buae MoueBHHbl. B 1HEB-
HOe BpeMs (Ha CBETY) MPaKTHYECKH M3 BCeX MOYB BblAENAETcA ABYOKHCh azora. HH-
TEHCHBHOCTb BbiAeeHus AByokucH N cocrasnser 0,1-5,7 r/ra yac. Kak BHaHO, Bblfie-
JIEHHs ¥ aMMHaKa, i OKHCJIOB a30Ta Ha 3 NOpAAKa MEHbILE, YeM MOCTYIIEHHE B aTMO-
chepy CO,. Ynobpenne yBenHuuBaeT MOCTYIIEHHE aMMHaKa H OKHCJIOB a30Ta B 2-6
pa3 (Tabn. 8.5). [To nanubiM J. KiM, 13 6yphIX JIECHBIX MOYB MOJ HaCaXAEHUAMH Kell-
pa Kopeiickoro, B 1yOHsike ¥ Ha JTyry 3a Hefento Beiaenunock 3,4-2,6-1,8 kr/ra NH, n
0,21-0,12-0,19 kr/ra NO,. Ilo ouexkam P. Cenepnysna u b. CBeHCOHa BCE IKOCHCTE-
MBI IVIAHETHI €XXEeIHEBHO BBIAENAIOT B aTMocdepy ot 1 no 14 10° T a3oTa B BHOE OKH-
cnoB. B ocHoBe ectectBeHHOro Bbiaesnenus NO, nexut Guonornyeckas neHUTpHOHU-
Kauus, KoTopas 0043aTesbHO HAET BO BCEX MOYBaX 3€MHOrO liapa.

BHeceHue yRoOpeHHit MOXeET yBeIHYMTh NOCTYIIEHHE OKHCIIOB a30Ta B aTMocdepy,
TaK Xe, KaK Ha OpoLIaeMbIX MOYBax M PHCOBHHMKAX YBelH4yHBaeTcs BbineneHue HyS u
CH,. Boo6uue, 1eTeNnsHOCTD YenoBeKa Cioco0CTByeT MHTEHCH(DHUKALHMHK MPOLIECCOB ra3o-
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Tabruya 8.5. BrineneHve ra3oB U3 AepHOBO-NOA3ONHCTONH MOYBBI PH BHECEHHH

ynobpenuii, r/ra yac (no nanubiM b.H. Makaposa)

la3 bes ynoGpe- N ammoHuiiHbtii | N HutpatHeiii | N moueBHHa l/laaecn:+ I\{ Msects +
HHA aMMOHHiiHBIH | N MoueBHHa

NH; 0,3 He onp. 0,8 3,0 4,7 3,8

NO, 0,3 0,4 0,6 1,0 1,1 1,5

obmeHa B cucteme noyBa—pacTeHHe. Ho mockosibKy KkosieGaHHs TEMIOBOro pexuMa Ha
3emJie NPOMCXOAUIIM M 10 TIOABJIEHHS YesioBeKa, CYMTATh rPANYILee MOTENIEHHE HTOrOM
NeATeNILHOCTH YenioBeka npexzaeBpeMeHHo. Kak cuntaet E.E. MunanoBckwii, norenie-
HHe B OOoblIEl CTENEHH CBA3AHO C ralaKTHYECKHM rOZIOM COJIHEYHOM CHCTEMBI.

IMoctynnenne cepul B atMocdepy Ha 50% onpenensieTcs 3KOCHCTEMaMH (BOAHBIMM U
Ha3eMHbIMH). B pesynbrate MUKpOGHONIOTHYECKUX MPOLIECCOB, OCOOEHHO B YCIIOBHSAX II€-
peyBiaxHeHHbIX moys, H,S noctymaer B atMoctepy. CepoBomopon MpomXyLHpyeTcs B
noyse NMpH BOCCTAHOBNEHWM cynb(aToB (B 60J0Tax, TOMSX, C1ab0 APEHHPOBAHHBIX MOY-
Bax) Y NpH pa3fioXeHHH OpraHUYecKoro sellectsa. [To ) PacteTaM KOJHHECTBO BLIIEIISEMO-
ro CEpoBOOpO/Ia MOYBAMH JOCTHraeT oT 58 10 110-10° T cepbl exeroano, 4to NpeBbIILAET
NOCTYIJIEHHE CEPBI B PE3yJIbTaTe AEATENbHOCTH YesoBeka. OOBIMHO CepOBOAOPO/ B NOYBE
NpH B3aUMOEHCTBHE ¢ MeTaulaMH obpasyet Cyibuasl. [IpH rocrnoacTBe OKUCIHTEb-
HBIX YCJIOBHIi CybGHIB OKHCIAIOTCA B cynbarsl. Ho nepeysnakHeHHe, BOCCTaHOBH-
TeNbHBIE YCIOBUS CIIOCOOCTBYIOT NOCTYILIEHHIO CEPOBOAOPOLA B atMochepy.

B HacTosiee BpeMs MHOTHE MCCNIe0BaTENH 110J1araloT, YTo B aTMOCPEpY B OCHOB-
HOM BBIIEJISIETCS HE CEPOBOJOPO/, a OPraHH4eCKHe COeIMHEHUS Cephbl, TAKHE, KaK cep-
HHCTBIA kapboHuN, AuMeTHCYNbONI, MeTHIMepKanTaH. [1o oueHKe 3THX UcCcenoBa-
Teneil, BbAENEHHE CEPHHCTBIX ra30B M3 PasHBIX MOUB COCTABIAET B CpeaHeM 72 r/m’
rol cepsl ¢ konebanusamu B npenenax 0,002-150. B obuieM 6anaHce NeTyuynx opraiu-
YECKUX COEOUHEHHUI MOCTYyIUIEHHe cepsl B atMocdepy F CMHT OlLICHHBaeT creqyio-
IWUMH nudpamu (1/ron): MOpCKHE BOLOPOCIH — 0, 05 10°, cBexue nuctea — 0,01-10°,
otmuparoiue nucthbs 0,53-10%, moussr — 1,5-4,9-10°. Kal( BHIHO, B JIECHBIX 3KOCHCTC-
Max M PUTOLEHO3aX H MOACTHIKA, U MOYBA MOTYT OBITH HCTOYHHKOM OpraHHYECKHX
COEIMHEHHMH cepbl, nonanamumx B atmocdepy.

Ortpaskas KH3Hb IKOCHCTEM, ra30Bblii PeXHM MOXET CJTy)KMUTh HHANKATOPOM HX CO-
CTOSHHA, YCIOBHI CylIECTBOBaHHA. TaK, B aHadpoOHbBIX YCIOBHAX B MOYBE HaYHHAET
o6pasoBbiBaThecs MeTaH (CH;). Oco6eHHO HHTEHCHBHO METaH BLIAENAETCS U3 PHCOBBIX
nous. CrniennanbHeIit onbIT P. Axapaiis mokasan, 4To ¢ HapacTaHHEM aHa3poOHo3Hca
yMeHblaeTcst BbieneHue CO; u3 noussl (Tabin. 8.6), yBenuuuBaeTCs BblAeJieHHE Me-
TaHa M CHayajla BO3pPacTaeT, a MOTOM MaJaeT BbiAeneHHe Bopopona. [IpuBeneHHblE
JaHHbIe NMOKa3bIBalOT O0ILYIO CBA3b MOYBBI U aTMOC(EPHI, POJib MOYBLI B PETyJIHPOBa-
HHH COCTaBa aTMocdepsl.

Tabnuya 8.6. KonnuecTBo (IUTpPHI), COCTAB BBIAEIAIOIMXCSA U3 MOYBLI ra30B H MO-
Teps OPraHHYECKOTO BELECTBa MMPH Pa3HOH cTeneHH aHadpobHo3Huca NMPH pa3NoKEHHH
pucoBoii cosioMsl (Temnepatypa 30°C, 100 r conomsl, 6 MecsueB)

a3 Cnabas YmepeHHas CunbHas
yrJeKUCbli ra3 32,5 17,4 10,8
MeTaH 2,1 669 10.6
BOJOpOA 0,92 5,6 0,1
noTeps Macchbl COJIOMbI, T 34 37 35
cBsa3aHHbIil N/Nobig 0,33 0,26 0,07
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o maHHBIM psAna Hccnenosareneit, HanpuMep, A.B.CMarnHa, KOJIH4eCTBO MapHH-
KOBBIX ra3oB B aTMoctepe HeyKIOHHO Bo3pacTaer (1abu. 8.7).

Tabnuya 8.7. PocT KOHUEHTpaLMH ra3oB B aTMocdepe (ppm)

Fonsl COz CH, N, O
1765 279,0 0,790 0,285
1900 295,7 0,974 0,292
1960 316,2 1,272 0,296
1970 3248 1,421 0,298
1980 3373 1,569 0,303
1990 3439 1,717 0,310

Oco6eHHO GBICTPO BO3PAcTaeT KOHLEHTPALMA METaHa, YTO CBA3aHO C OPOLUEHHEM
MOYB H C POCTOM MOTOJIOBBA JKBAYHBIX KUBOTHBIX, KOTOPbIE TOXKE BBLIEIAIOT METaH B
atMocdepy.

Bausinne atmocdepbl Ha MOYBY

CyuiecTByeT H BecbMa 4yeTkas obpaTHas cBA3b — Bo3aeiicTBHe aTMocdephl Ha NoY-
By. OT1a cepa BO3AeiCTBUA OXBATHIBAaET MMOCTYIUIEHHE B MOYBY U3 aTMOCGhEpH! NbLIY,
coJieii, KMCJIOT, APYTHUX BELIECTB, BKJOYasAs a’dpo30iH, TAxensle MeTamisl u ap. Oco-
GEHHO 3TOT MPOLECC YCHIWICA B MOCJEAHHNE OBl B CBA3H C 3arpA3HEHHEM, NIOCTyIIe-
HHMEM B MOYBY NPOAYKTOB TEXHHYECKHX Mpou3BoACTB. Ho 3TOT mporecc wwen 0 HIeT 1
B €CTECTBEHHBIX YCJIOBHUAX, XOTA PEe3y/IbTaThl €r0 HeCKOJbKO UHBIE: MOYBBI OCTAIOTCA
€CTECTBEHHBIMH H YHCTBIMH.

H3MeHeHHe CBOWHCTB MOYB, CBA3aHHOE C BO3JEHCTBMEM ra3oB, MpPOABIAETC B
MOp(}OJIOrHH MOYB, B MX XMMHYECKOM cocTaBe. Tak, oOpa3oBaHue kapOOHaTOB B
nouse, 6e3ycnoBHO, CBA3aHkI ¢ npoayuupoBaHueM CO, npH OKHCIEHNH NIOYBEHHOTO
rymyca, ocobeHHOCTAMH OoOMeHa MOYBEHHOro Bo3ayXxa ¢ aTMocdepoii. [Ipouecce
OKHCJIEHHA, HAYLIHME B MOYBE NP OTCYTCTBHH U3OBITOUHOrO YBIaXHEHHS, IPUBOAAT
K TOMY, YTO B KOHEYHOM MTOre BCE CHJIMKATHbIE COCIMHEHHS Kejle3a MEepPeXOoaaT B
OKCHABI U ruapokcuisl. IlocTynnenne aTMocdepHOro azora B MOYBEHHBIE NOPBI
NPUBOAHT K (HUKCALMH ero MUkpoopraHuimMamu. H3BecTHO, 4TO B BECEHHHH mepHoI
3aTOIUIeHHE MOYB K (POPMHPOBAHHE 3aCTOHHO-NEpeyBIaXXHEHHOrO TMAPOJIOrHYECKO-
ro roOpM30HTa He TaK OMacHO JUIA MOYBBI, TAK KaK BeCEHHAA Boaa 6orara pacTBOpEH-
HBIM KHCJIOPOAOM. B neTHHe MecsALsl KHCIOPOA MOYBEHHOrO pacTBopa GbICTPO pac-
XOAyeTCA MHKPOOPTraHM3MaMH, H KOPHH AEpPEBbEB M IPYTHX PaCTEHHH HCIBITHIBAIOT
HENIOCTaTOK B KMCJIOpPOJE, YTO MPHUBOAMT B ciydae 10-gHEBHOro mepeyBlaKHEHHS K
rubenu KopHeii (M pacTeHui).

W3MeHeHHs TMOYB CBA3aHbI C TAKUMU HX CBOWCTBaMH, KaK CEHCOPHOCTb U pediek-
TOPHOCTb, T.€. YyBCTBHTEIBHOCTBIO NOYB K H3MEHEHHIO (aKTOpa H COCOGHOCTL NMOYB
pearMpoBaTh Ha JaHHbII (akTop.

B ocHOBe BCeX M3MEHEHHIl MOYB JieXxaT pa3obpaHHbIE BbIIE TPH HHKIMYECKHX
npoluecca: BOAHbIH, TEIIOBOH M ra3oBblit pexkMMbl NoYB. OHH BO3NEHCTBYIOT Ha MOYBY
NpAMO H uepe3 pacTeHHs, YTO MOXKET NPHBOAUTH, HE3aBUCHMO OT XapaKTepa H3MEHYH-
BOCTH (paxTOopa (UMKIHYHOTO MM HET), K UMKIHYHBIM M TPEHROBHIM H3MEHEHHSM B
cBoiicTBax MouBbl. I[HKIMYHOCTD U TPEHA B KAaKOH-TO CTEMEHH 3aBHUCAT OT BPEMEHH
OUEHKH sBieHHA. [IpH HempoONODKUTENbHBIX MCCAENOBAaHHAX TPEHAOM MOXHO Ipe-
HeOpeyb: ero MPoCTO TPYAHO BBHIABHTb. CBOHCTBA MOYBBLI MOrYT OKa3aThCs LEHHBIM
CBHETENEM onpeaeneHHbIX a3 B ee pa3BHUTHH, AaTh NMPEACTABIECHHA O TPEHIE H3Me-

124



HEHH, BBIABHTb HEOOPaTHMOCTb U3MEHEHHH, HO I/ 3TOro HeoOXOAUMbI HabOIEHHA
3a UX IUHAMHUKOM.

B 3akniouenne ciaexyer OTMETUTD, YTO ne,uoccbepa (1OYBEHHbIA MOKPOB) cpexHeH
MOLIHOCTbIO 2 M B  Jopax, He 3aHATEIX Bonoii, conepxxut 40-60 xr CO;, uTO cocraB-
nseT okono 7,5-10" r. [To cpasuennio ¢ 3anacamn CO, B atMocdepe (2,33-10'%r) ot
o6BeMbl MeHbllE Ha 4 nopsaaka. [1o3ToMy ecnu gaxe BeCh yIJIEKMC/IbIH ra3 MOYBbI
cpa3y BbIAEIHTCA B aTMocdepy, conepxaHne CO; B HeH yBEJIMUHUTCA JNHIIb Ha Thi-
ca4Hble N0aH (Ha coThie %). B TO ke BpeMs, kak OBUIO MOKa3aHO BhILIE, H3 MaHTHH
3emnu B aTMOC(hepy 3a Bce BPEM:l CyLIECTBOBAHHSA MJIAHETbI BBIICHIIOCH 10*r CO,,
Ha 6 nopaakoB Gosblle, YeM ceifyac comepxuTcs B atMoctepe W Ha 11 nopsakos
6onblue, 4eM B COBpeMeHHOi1 nouse. OTCIOAa CleayeT, YTO W3MeHEeHHe ra30Boro pe-
’KMMa MO0YB He JAOJDKHO KaTacTpO(pHYECKH CKa3aThCA HAa COCTOAHHH aTMocdepsl, Co-
nepxaHud B Heit CO,.
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I'nmaBa 9
XuMHUYECKHil COCTAB MOYBBI

XuMHUeCKHi COCTaB MOYBBI ONPE/IENAET MHOTHE ee CBOMCTBa. Jlake rpaHyJoMeTpHYe-
CKHi1 COCTaB 3aBHCHT OT XUMHYECKOIO COCTaBa MOPOABI U MOYBLI (CM. r1. 4). B 3HaunTeNb-
HOH Mepe xMMHueckuii coctaB onpenemnsier THn BI'T] u axocucrempl. YacTHYHO OH yHac-
Nef0BaH OT NMo4B00OpasyIolLeil MOpoAbl, YaCTHYHO MEHSETCS B MPOLECCe MO4YBOo0Opa3oBa-
HUSA, T.. 3aBUCHT OT KJIMMaTa, GHOTBI, BpeMEHH (IJIMTENBHOCTH M CKOPOCTH MpPOLIECCOB
noyBoobpa3zoBaHus). [Ipu aHamH3e XMMHYECKOrO COCTaBa MOYBBI pa3IMyaloT obluee (Ba-
JIOBOE) COZIEP)KaHHE XMMHYECKHMX 3JIEMEHTOB, COIEpXKaHHE Pa3HbIX COEAWHEHHH (B TOM
YHCIIE © MMHEPAJIOB), KOJTMYECTBO BEILECTB, MEPEXOAALIMX B BOAHYIO BbITSKKY, BELLIECTBA,
PacTBOPHMbIE B Pa3HBIX BBITDKKAX (ILEJOYHBIX, KUCIOTHBIX, COJIEBBIX H MP.).

BasnoBoii cocTas no4Bbl

OcHOBa XHMHYECKOTO COCTaBa IOYBbI, COBOKYITHOCTh BCEX XMMHUYECKHUX JJIEMEHTOB,
COCTaBJIAIOLIMX MOYBY, ee BajioBoii coctaB. Ha 90% u Gonee BasioBO#t cOCTaB MMOYBHI OM-
penensercs nouBooOpasytoweil noponoii. [Tockonbky mouBoobGpa3oBaHue B NpHpOIE
HIET Ha CaMbIX pa3sHbIX MOPOJAX, TO HCXOAHBIH COCTaB MOYBEI MOXKET MEHATHCS B IIHPO-
KuX mpegenax. Ho cyiecTByioline AaHHbIE NOKA3bIBAIOT, YTO C AOCTATOYHO 60JNbLIONH
BEPOATHOCTHIO MHOTHE MOYBBI IPHYPOUYEHBI K ONpeeeHHbIM THNaM nopox (Taban. 9.1).
Tak, Ha KHCNIBIX MOPOAAX B FyMHIHOHW 30He (POPMHUPYIOTCS MOYBBI MMOA30IUCTOrO pAAa,
I depeHUpOBaHHEIE [0 BAJIOBOMY COCTaBY; Ha CNabOKHC/IBIX U OCHOBHBIX NMOpOAax —
cnabo auddepeHunpoBaHHbIe Gypbie, AepHOBO-JIECHDIE, TOAOYPHI H T.II.

Tabauya 9.1. IIpuypoyeHHOCTb pa3HbIX MOYB K Pa3HbIM THIIAaM FOPHBIX MOPOA, %

N IMopoae
OYBbI
KHCIIble OCHOBHBIE | YNIBTPaOCHOBHblE | KapOoHaTHble

NOA30MHUCTHIE 85 10 0 5
Gypble necHbie 30 30 20 10
YepHO3eMbl 60 0 0 40
KallUTaHOBblE 100 0 0 0
cepo3eMbl 100 0 0 0
KpacHO3eMbl 0 80 20 0

Kpacno3emsl 3aieraioT Ha OCHOBHBIX NOPOJaX M He BCTPEYalOTCsA Ha KHCIIBIX.

YepHo3eMBl 00pa3ylOTCs Ha KMCIBIX M Ha KapOOHATHBIX MOPOJAX M MOYTH HE BCTpe-
YaloTCA Ha OCHOBHEBIX. Ha kapOoHaTHBIX nopoAax uHoraa ¢hopMupyrotcs 6yphle JecHble
noyssl. ByjkaHuueckue Mo4BBI (aHAOCONH) OYEHb YacTO (OPMHPYIOTCS HAa OCHOBHBIX
nopozax. Jlecchl, conepxauine kapGoHaThl, pacCCMaTPHBAIOTCA KaK KapOOHATH3HPOBaH-
Hble BTOPHYHO, H MO COCTaBy GeckapbOHATHON 4aCTH OTHOCATCS K KHCJIBIM MOPOJaM.

CXO/ICTBO M pa3/iyHe BaJOBOr0 COCTaBa MOYBBI (OTAEBHBIX €€ FOPH3OHTOB) H MOY-
BooOpasyioleii NopoAs! NO3BOJNAIOT OLEHHTh HAaNpPaBJI€HHOCTh NOYBEHHBIX IMPOLIECCOB.
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Ho erue Gonbluee 3HaYeHHE MMeEET BaNOBOM COCTaB MOYBEHHOro Mia. MHorue uccienosa-
TENU CYMTAIOT, YTO B TpOLIECCE MOYBOOOPAa30BaHUA B TMEPBYIO Ouepels 0Opasyercs Wil
Ero coctaB MOXeT yKa3blBaTh Ha HalpaBleHHOCTb NMOYBOOOpPa3oBaTEILHOTO MpoLecca.
Tak, 1o cooTHOLIEHHIO cocTaBa una B rop. B u A2(E) oueHHBaIOT BO3MOXHOCTH JIECCH-
BaXxxa. ECITH CoOTHOIIEHHE KpPEMHHA M MOJYTOPHBIX OKHCJIOB B MJl€ U3 JABYX FOPU30HTOB
61M3KH K EAMHHULE, TO CYHTAIOT NPUYMHON auddepeHunamn una neccusax. [o coor-
HoweHHio SiO; 1 R,O3 (okcHAB! Xkene3a u amiOMUHHSA) OLIEHHBAIOT CTeNeHb (eppauT-
HOCTH MOYBbI (YeM MeHbLlIe OTHOLLEHHA, TeM Goblie (GeppaJUIHTHOCTD).

BanoBoii cocTaB NMOYBEHHOro HJIA

BanoBoii coctaB Wia HCMONB3YIOT LIS psida FeHETHUECKHX TOCTPOEHUH, 11 OLEHKH
BO3MOXXHBIX MOYBEHHBIX IpolieccoB. B yacTHOCTH, Ui 060CHOBaHUSA U pa3fesieHus MOJk-
30JIMCTOrO Mpouecca M JieccHBaxka. Ecnu BaioBoit coctaB uia B ropu3oHTax A2 U B onu-
HaKOB, CYMTAIOT, YTO B MOYBAX MIET MPOLECC JIECCHBaXKa, €CJIH OH pa3HyaeTcs, TO Mpo-
11iecC MOYBOOOPA30BaHMA XapPaKTEPHU3YIOT KaK MOA30AMCTEIH, B 3THX nocTpoeHusx He yuu-
TBIBAIOT OJHY 3aKOHOMEPHOCTh, KOTOPYIO YAAJIOCh OOHAPYXHTh, CPaBHHUBAsK BAJIOBLIii CO-
CTaB MJa pa3HbIX MoyB. MiMeeTcs B BHIy, YTO BaJIOBOI COCTaB MJla MHOTHX IMOYB OYEHb
611M30K, HE3aBUCHMO OT COCTaBa caMHX MouB (Tabia. 9.2-9.4; puc. 9.1). U B To ke Bpems,
no AaHHbIM A.A. Pone, ¢ ymMeHbllIeHHEM pa3Mepa HIIHCTOH (GpaKLMH MOYBLI MEHSETCS ee
BaJIoBO# cocTaB (cM. Tabut. 9.3) C pocToM JHCMEPCHOCTH YaCTHL YMEHBLIAETCH COMEpIKa-
Hue SiO,, Na, K, yBennuuBaerca komuectso Al, Fe, Ca, P (puc. 9.1). U3menenue sanoso-
ro COCTaBa IO PaHyJIOMETPHYECKHM (paKUUsIM MOXET ObITh CBA3aHO C NPOLIECCAMH Bbi-
BETPHBaHMsA, METACOMAaTO3a, COPTHPOBKON OCaOYHBIX ITOPOJ MPH UX TPaHCMIOPTHPOBKE H
OTJIOXEHUH, C MOYBOOOpa3oBaHHEM. Pa3nenuTs BIUsHHE 3THX BCeX (aKTOPOB JOCTATOYHO
TpyaHo. M3BecTHO, YTO B WIHMCTO#H (pakLMH MOYB, KAK H TOPHbIX MOpoJ, NpeobanaloT ok-
CHIbI U TUIPOKCHIBI JKeJle3a, NIHHUCTBIE MUHEPaibl (CMEKTHUTBI, KAOJIMHUT, XJIOPHT), Lieo-
JUTHI U Ip. B BanoBoM cocTaBe MIMHUCTBIX MHHEpaNoB coaepxanue SiO; He MpeBbIIaeT
55%. [To3aToMy B HJle coaepxaHne KPEMHEKUCIIOTH 0ObIYHO 0K010 60%.

Huskoe conepxaHue KpeMHEKHCIIOTH B PeppaUTUTHBIX U (GEpPUTHBIX MOYBaX 00b-
ACHAETCA TEM, YTO B MIHCTOH (pakuMH MHOro MHHepanoB amoMHHHsa (rub6cura),
KaONMHHUTA ¥ OKCHIOB ene3a. Ho U B CHAITMTHO-ITECUaHBIX OTJI0XKEHHAX COoepKaHHe
KPEMHEKHCIIOTh! B Wiie o4eHb HH3Koe. HeckolbKO MOBBIIIAETCA OHO B ITMHHUCTOH CH-
AJTMTHOM Kope (CIAUTOi), HO He npeBbillaeTr 53%.

AHanoruyHas KapTHHa XapaKTepHa i MOA30/HCTOi MOYBHI.

B une no cpaBHEHHIO C MOYBOH YMeHblUaeTcs coaepxaHue Si (BbIpaxKeHO, KaK M
BCE OCTaJIbHbIE 3JIEMEHTHI, B BUAE OKCUAOB). T€OpETHYECKH MOXKHO OTHENIHTDb BaJOBOH
COCTaB UCXOAHOro una (moyBooOpasyrouiei MOpoxbl) OT MOYBEHHOTO HJa, CPaBHUB
nouBeHHble ropu30HTHL. [locTeneHHoOe H3MeHeHHe COCTaBa Hiia ¢ ryOHHO# OT ropu-
30HTa Al Kk ropu3oHTy C CBHIETENbCTBYET 00 0COOEHHOCTAX MpoLiecca nNouBoobpaso-
BaHuA. He3akoHOMepHOe H3MeHeHHe BaJloBOr0 COCTaBa rOBOPUT CKOpEE O CIOUCTOCTH
NouBbl, YeM 00 W3MEHEHHH COCTaBa Wia B Mpolecce noyBoobpa3oBaHHA. AHAIH3 CO-
nepxanus B uie SiO; n Al,O3+Fe;0; nokaspiBaeT, YTO MOYBEHHBIE HIIbI MOKHO OTHE-
CTH NMPEHMYILECTBEHHO K OCHOBHBIM MOPOJaM, peke K CPEAHHM W YJIbTPAOCHOBHBIM.
Ipu 3TOM OoTMEuaeTcs O6aM3KOe A MHOTHX TOYB COZAEpXkaHHEe OKCHIOB jKene3a, Kpo-
Me deppaniuTHeIX U peppuTHbIX. Bonbluas 61H30CTh BaJIOBOrO COCTaBa Mila MOYB BHE
TPOIHKOB H CyGTPONHKOB (TMOA30JIHCTHIX, JEPHOBO-NOA30JIMCTHIX, YEPHO3EMOB, OYpPBIX
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Tabauya 9.2. BanoBoit cocTaB una pasHeIX KOp BHIBETPHBAHHA B TPOMHKax, % (Mo
naHHeiM C.B. 3oHHa)

Kopa BbiBeTpHBaHUs Mecto SiO, AL O, Fe,04 CaO MgO
kapboHaTHO-Cynb(baTHas Ky6a 54,00 18,94 8,81 6,00 2,36
CNHTOCHAJUTHTHAs Hunus | 52,80 27,15 13,37 1,41 2,40
tdeppcrannuTHas Hunua | 58,49 14,86 16,14 0,90 8,17
annuTHas Ky6a 36,51 42,16 15,70 0,90 0,41
¢deppannuTHas Ky6a 35,92 17,63 41,11 1,22 0,70
¢deppuTHas Ky6a 24,60 9,71 57,61 0,65 5,47
CHAJLIUTHAsA NecyaHas Ky6a 4328 43,26 9,01 0,33 0,28

Tabauya 9.3. BanoBoii coctaB (Ha npokajeHHoe BewiecTBo) (%) rpaHyioMeTpuye-
ckux ¢pakuuii ropuzorTa B2 (32-62 cM) B mox30aKCTOH nouBe Ha kapOOHATHOH MO-
pene (no naHHbiM A.A.Pone)

[MapameTp, KOMIIOHEHT Dpakuus, MKM

<0,1 0,1-0,3 | 0,3-1,0 | 1,0-5,0 | 5,0-50 no4sa
Coaepxaniie ppakuuu 0,6 0,8 1,7 1,9 7,1 100
Fymyc 334 29,3 25,5 23,2 9,6 -
Tennora cMaunBaHHA, Kan/r 18,5 17,6 18,0 13,4 6,5 -
SiO, 29,20 36,32 41,27 41,18 59,30 78,35
ALO; 35,12 34,25 31,48 30,26 22,22 11,13
Fe,04 25,22 19,40 17,45 17,19 8,49 3,86
MnO 0,13 0,18 0,12 0,10 0,08 0,02
TiO 1,33 1,39 1,42 1,38 1,30 0,76
Ca0 2,68 2,12 1,16 1,29 0,71 0,67
MgO 2,07 2,09 1,89 2,04 1,56 0,44
K,0 2,35 3,12 3,82 4,23 5,03 3,72
Na,O 0,57 0,60 0,72 0,62 1,40 0,72
P,0; 1,04 0,78 0,41 0,41 0,05 0,09

ITpumeuanue. T1poyepk — HET AAHHBIX.

s 100
gso- /_—\
Z 60 1
2
%40'
S 20 4 — X 2
© 0 T T T T T
0 1 2 3 4 5 6

Dpakuun

Puc. 9.1. Conepxanue SiO; (1) u R,0;(2) B rpanynomeTpuueckux $ppakuusax: 1 — necok;
2—4 —neine: 2 — KpynHas, 3 — cpenHss, 4 — MenKkas; 5 — un
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JIECHBIX, KALUTAHOBBIX) MOKA3bIBAET, YTO MpeleN COAepXXaHHs OKHCH KpEMHHS B Wje
3THX NO4YBax rnae-ro okono 60% or Macchl NMpOKaJeHHOH NouBbl. [ 3THX MOYB,
BKJIIOYas TYHAPOBHIe (Tabn. 9.5) xapakTepeH oueHb GIH3KHiT COCTaB WA IO OCHOBHBIM
3neMeHTaM (KPEMHHUIO, JKene3y, amoMHHUI0). OTMedaercs, YTo 000raleHHOCTb NoYB
KkpeMmHHeM (cBbiiie 90% SiO, oT MacChl MPOKaJeHHOH NOYBBI) MPUBOAHT K TOMY, YTO
colepKaHHe 3TOro OKCHaa B uie nocturaet 62%. Takoe comepxxaHue XxapakTepHO A
necyaHblx nmoys. Ho 1 B 3TOM ciyyae npocMaTpuBaeTcs 61M30CTh Hila ITUX MOYB K MY
MOYB APYTHX PErHOHOB yMepeHHO# 30HbI. [103TOMY BepxHIOI0 rpaHHLly COIEpXaHHA
OKCHJla KPEMHHS B TIOYBEHHOM HJIe ClleayeT OLeHUTb B 60+2%, 4TO COOTBETCTBYET Ha-
6.1101TaeMBIM MOYBaM.

Tabnuya 9.5. ConepxxaHHe OCHOBHBIX KOMIMOHEHTOB (%)B nouBax (1) u une (2)
TyHapsl Hag-Lypckoro mexaypeubs (no aanHeiM E.B. Conunoit)

- Tny6u- Si0, AlL,O; Fey04
ouBa Topu3oHT
ha, cM 1 2 1 2 1 2
A 5-10 | 7931593 (13,6 | 23,6 |30 108
posepriocTHO-aMoBATENO | B 10-15 | 77,5 | 56,1 | 143 | 242 | 46 | 123
B2 25-30 | 78,8 | 56,2 | 14,0 | 23,2 | 3,8 | 12,8
A2 7-9 80,6 | 60,1 | 12,7 | 23,6 | 3,3 | 10,2
HOBEPXHOCTHO-NION30NHCTAR B1 9-15 | 82,5 53,7 | 10.8 | 25,6 | 3,7 | 14,0
B2 16-28 | 78,3 | 55,9 | 14,5 | 22,9 [ 40 | 11,8
C 72-110 | 80,7 | 56,4 | 14,7 | 23,9 | 2,5 | 12,7
A2 425 1923616 | 48 | 21,8 1,1 8,4
noason HernyGoKHit B 25-53 1923 (623 | 5,1 | 225 1,4 9,5
C 72-105 | 93,5 60,4 | 36 | 20,1 | 1,0]| 93
A2 4-7 880|648 | 6,1 | 222 | 1,5( 59
NOBEPXHOCTHO-NOA30/HCTas B1 7-25 82315831 10,0214 (35| 12,5
rny6uHHO-rneepas B2 25-53 | 83,4 | 58,7 | 89 | 21,4 | 3,1 | 12,0
BC 53-105 | 91,6 | 634 | 36 | 186 [ 0,7 9,9

Haxe bopMupoBaHHE MOYB Ha pa3HBIX NOpoAax (MOKPOBHOM H MOPEHHOM CYTJIHH-
Kax) He NPUBOAMT K GOJIBLIKMM pa3IHYHAM B COCTaBE MJia 3THX MoyB (Tabn. 9.6).

Tabnuya 9.6. ConepxaHue OCHOBHbIX KOMIOHEHTOB (%) B nouse (1) u une (2) Ha
NOKpoBHOM (A) 1 MopeHHOM (B) cyrnuHkax B moc. Manunkn, buoreoueHonoruyeckas
cTaHuua, MockoBckas 061acTb

SiO, AlLLO, Fe,0,
gl L S R S
1 2t 21212121172
1 | 2 [ 34| s|6 789 [tofnn]i2]13]14
Al 04 79,2 |54,1 |78,8 58,7 |11,6 [24,3 11,1 [24,1 [2,7 [12,0 [3,0 [8,7
ALA2 |6-14 |80,7 |54,5 |79,5 |55,9 |11,4 [26,3 | 11,3 |26,5 [2,35 |10,3 2,7 [10,2
A2 14-28 [81,7 [55,1 |80,9 55,5 [10,9 |25.6 [10,6 |24,5 |23 |10 |2,5 [11,7
A2B 3040 |77,1 |54,5 |77,3 [55,0 [13,3|25,5 12,3 |24,8 |36 |11,8 |3,7 [12:6
Bl 45-50 |74,7 |55,3 | 74,8 [54,6 [14,5 26,3 |143 |25,1 {42 [11,5 |46 [12,9
B2 120-130{74,2 |55,9 {76,2 |55.6 13,6 [259 {13,8 [22,8 [5,5 |11,0 |40 |12,9
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OxkoHyanue Tabn. 9.6

1 2 3 4 5 6 7 8 9 10 | 11 12 {13 | 14
D1 170-190 (80,7 55,0 | 81,3 |52,1 10,9 {25,2 [11,5 |27,4 (3,8 [11,6 |[2,6 |13,6
D2 240-260176,9 | 55,7 | 78,1 [55,1 13,2 (25,2 12,4 25,0 |4,1 11,7 {3,7 [12,5
D3 400-410{73,1 |56,1 |72,6 |56,6 |15,3 26,4 [16,2 |253 [5,6 (10,5 [5,2 |11,2

CyriMHKH 3aMeTHO Pa3iIMYyaloTCs 10 1BETY, MO CONEPIKAHMIO MeCYaHbIX (PpaKLHid,
HO COCTaB MJIa y HUX OYeHb GIH30K.

Wn deppannuTHBIX H 0COGEHHO (eppHUTHBIX MOYB OOOralleH jKene3oM, HHOraa B 2
pasa Gosnblie, 4eM uit Apyrux nous (Tabu. 9.7). B 1o *e BpeMs B CHAJUIMTHBIX NO4BaX B
Wiie cColepXUTCH xene3a B 5—7 pa3 Oojblile, yeM B nouBe B LenoM. Mtak, B CHAJLIUT-
HBIX N04BaX HAET CXOIHBIH MpoLECC pacnpeneneHns IeMEHTOB 1o GpaKkLUiM IpaHy-
JIOMETPHYECKOrO COCTaBa C MaKCHMYMOM >eJie3a B HIHCTOH (ppakLuu.

Tabnuya 9.7. ConepxaHue OCHOBHBIX KOMMOHeHTOB B uie (1) u mouse (2), % Ha
MPOKAJNIEHHYIO HABECKY

Mousa [ny6Guna, Si0, Al,O4 Fe,04
M 1 2 1 2 1 2
0-12 3232 | 4486 | 43,52 | 37,52 | 21,82 | 13,16
deppannutHas 12-30 30,67 | 43,14 | 4461 | 39,67 | 2034 | 13,76
(Bupma) 49-69 30,25 43,22 | 4453 | 42,65 | 19,52 | 13,61
89-102 | 31,90 | 41,94 | 40,75 | 38,63 | 24,41 | 12,69
0-12 36,80 | 3568 | 38,89 | 38,09 | 17,27 | 18,32
?’lf;’g:; Haa 3040 17,49 | 3352 | 959 | 7,02 | 67,08 | 49,20
60-7- 1824 | 2997 | 10,16 | 1029 | 64,36 | 52,45
0-10 57,04 | 61,86 | 21,05 | 26,56 | 10,55 | 10,79
KOpHuHeBas 15-25 56,93 | 60,83 | 999 | 26,02 | 1039 | 3,68
kapGoHaTHas 30-40 56,65 | 59,95 | 21,60 | 26,60 | 9,85 | 10,32
5464 56,94 | 4992 | 17,02 | 2494 | 10,31 | 8,00
2-10 5490 | 5624 | 17,76 | 18,76 | 1827 | 11,80
KOpHYHeBas 11-20 52,26 55,75 24,3 19,17 15,76 12,61
HekapGoHaTHaA 30-40 5593 | 5422 | 2300 | 17,39 | 14,39 | 11,93
75-88 5599 | 5438 | 2037 | 16,40 | 15,58 | 12,13
0-30 5138 | 7138 | 27,60 | 1554 | 9,60 | 4,39
3040 50,82 | 7139 | 27,02 | 1596 | 9,5 | 4,39
epHO3EM 60-70 50,14 | 68,08 | 2725 | 1465 | 9,89 | 1,24
(Monposa)
120-130 | 51,54 | 64,96 | 26,66 | 1521 | 934 | 4,03
160-170 | 51,56 | 66,34 | 26,83 | 1523 | 9,12 | 396

BasioBoii cocTaB i rede3uc geppa/UIHTHLIX NOYB

B ¢eppaJuIMTHBIX MOYBAX TaKKE€ BHIPAXKEH MPOLECC YMEHbLIEHHS CONEp)KaHHs
KpeMHe3eMa B Wile N0 CpaBHEHHIO C MouBoii B LesoM. Ho Bctpeuatotes ciyuau, koraa
B NMOYBE COJAEP)KAHHUE KPEMHHS MEHbILe, 4eM B WincToi ¢ppakuun. Ito Habmomaercs y
tepputHbix nous Ky6sl. B aToM cny4ae copepxaHue KpeMHHs ONpeNeNseTcs HIHCTOH
¢dpakuuei.
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B nenoM, $eppasuTHbie MOYBLI OYEHb PE3KO OTIHYAIOTCS M0 BaJIOBOMY COCTaBy Io-
PH30HTOB OT JIIOOBIX APYTUX MOYB, 06pa30BaBIIMXCA Ha CHAJUIMTHBIX KOPax BhIBETPHBa-
Hus. CylnecTByeT yCTOHYMBBIN B3I, YTO TAaKOH BalOBOM COCTaB GeppaINTHLIX TIOYB
copMHpOBAJICA B pe3yNbTaTe BHIHOCA KPEMHHUSA B MPOLIECCAX MOYBOOGPA30BaHUA B YC-
nosuax Tponukos. Ho 310 He Tak. PeppaiMTHBIE MOYBH yXe 00pa3oBanuch Ha dep-
PaJIMTHBIX KOPaX BbIBETPHBAHHS, MPEACTABIAIOILMX cO00 NPOAYKT METacoMaTo3a.

ITo Teopnn H.B. PazymoBoii u U.A. CokonoBa, cocTaB una, Kak U caMux ¢eppai-
JIMTHBIX MOYB, OMpPENEAETCS reoJOrHuYecCKHMH NpoLieccaMH MeTacomarosa, o6pabor-
KO# cybcTpaTa pacTBOpaMH rOpSiYMX HCTOYHHKOB. JTa MBIC/b MOATBEPKAAETCS JaH-
HbiMu JI.C. npuHOM, noka3saBlueif, YTo B KpacHO3eMax NpeobaaaroT MpoayKThl Bbi-
COKOTEMNEPATypHOTro I'MAPOTEPMANIBHOIO IeHe3Hca, KOMILIEKC JKEeJIE3HCTBIX MHHepa-
JIOB OT MarHeTHTa, MarreMUTa Ha BYJIKAHHYECKHX NMOPOJax 10 KPYNHO3EPHHUCTOrO re-
MaTHTa U TeTUTOB Ha OCafOYHBIX Mopoxax. IIpucyTcTBre cyibpua-MarHeTHTOBBIX ac-
couuauuit B KOMIUIEKCE C KPYNMHOKPHCTAUIMYECKHMH FETUTOM M reMaTHTOM — YEeTKHi
NpH3HaK HAPOTEPMANIBHOTO BbIBETPUBAHHUA MOPOL.

B mpyrux nousax BanoBoii coctaB uia B Gonblueil CTeleHH OTpaXaeT MpOLEecCH
noyBooOpazoBanus (Tabn. 9.8).

Tabauya 9.8. BanoBoii cocTaB uia BepTHCOIEH (CIHUTBIX 10YB)

Mecto C'ny6una, cm SiO, Fe,0; Al O, CaO MgO
316 55,35 13,77 | 24,14 1,02 2,85
Mnaus, Xaiinapa6an 16-40 53,77 13,70 | 26,11 1,53 3,52
40-75 54, 69 14,18 | 2645 1,52 2,83
Kyba, Oprere 1-10 58,38 1,63 | 2261 0,49 3,20
20-30 57,68 12,10 | 21,79 1,19 | 3,44
1-10 55,43 11,06 | 2589 - -
52:;";’;;"” Mosima, | o 35 52,19 899 | 2739 - -
40-50 51,75 10,38 | 2581 - -
0-30 50,85 824 | 2807 7,33 2,20
Monzona 30-50 52,86 8,26 2761 5,49 3,05
70-90 53,14 8,06 | 2781 5,09 3,05
130-150 53,68 839 | 27,02 | a8 2,64

ITpumeuaeue. TIpoyepk — HET JAHHBIX.

BanoBoii COCTaB MOYB H KA PRAA NOYB

JnddepeHianns BaloBOro cocTaBa NoysB U HiIa MO FOPU3OHTAM OTMEYaeTcs BO
MHOTHX NOYBaX, HO, KaK MPaBHJIO, OHAa — CJIEACTBHE CJIOMCTOCTH NMO4BOOGpa3sylouiei
nopoasl. Ho u B 3TOM ciiyyae noyBooGpa3oBaHHe MOXET YCWIMBAaTh AuddepeHuHa-
LIMIO MOYB M0 BaJIOBOMY COCTaBy WIH CrilaxHBaTh ee. Kak nmpaBuio, BajoBoii cocTaBs
IaeT NpeAcTaBleHKe JHIIb 00 y4aCTHH KBapua, MoJIeBLIX ILUNATOB, CJIOA B MOYBOOOpa-
30BaHHH, HO CYJHTb MO BAJIOBOMY COCTaBy O APYTMX XHMHUYECKHX CBOHCTBax MOYB B
pAAe CiTy4asx 3aTpyJHUTENBHO.

Tak, npouecc 06pa3oBaHUA KpeMHe3eMa OLIEHHBAJIH [0 COOTHOLIEIIHIO B HJie MOYB
KpeMHe3eMa H MOJYTOPHBIX OKHCIIOB. Tenephb MOHATHO, YTO 3Ta XapaKTEPHCTHKa B OC-
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HOBHOM YHACJI€IOBaHa OT KOpbl BbIBETpHBaHHs (MOABepriuedcs meracomarosy). Ho
BCE PaBHO, B CYLIECTBYIOIIMX MOYBaX OTHOLIEHHE B HJle KPEMHE3EMa H MOJYTOPHBIX
OKHCJIOB 4acCTO MOKa3aTeNbHO.

HTak, MOXHO BBIAENUTH B NMOYBaxX MHpa ABa THNA Hia. OAMH THN TPEACTaBiSET
co00H CHaJUINTHBIA Martepual, rie COAep)KaHHEe OKCHIA KpPeMHHs — B mpelenax 50—
60% OT NMpOKaJICHHOH HaBECKH, a MOJYTOPHbIX OkHcnoB — A0 40%. Bropoii tun una
BCTpeyaeTcs B heppalUTHBIX (M GeppHTHBIX) NOYBax H coaepxuT MeHee 40% SiO; u
6oablie 60% monyTopHbIX OKMCNOB. CKOpee BCEro, Takoe pasindyuie B BAJIOBOM COCTa-
BE MJIa CBA3aHO C T€M, YTO B GepPPALIUTHBHIX NMOYBAX MPOUCXOXKAEHHE HJIa COBEPLUEHHO
JpYroe, 4eM B CHaJUIUTHBIX.

Banoboii cocraB mous 1 610Ta

Ha BanoBsiii cocTaB no4yB BiHseT OGHOTa, KOTOpash BO-TIEPBBIX IMEpepacrnpenenser
pad dNeMeHToB B mpoduiie MoYB, BO-BTOPHIX 00OrauiaeT noyBsy pAAOM 3JIEMEHTOB.
Cpeny 31eMeHTOB, cOnepXKaHHe KOTOPBIX B BEPXHHX CJOSX MOYBbI BO3PACTaET, 3aMeT-
HO npeo6iagaoT yriaepos, a3ot, poctop, cepa (Tabdin. 9.9).

Tabauya 9.9. Conepxanne C, N, S P B ropusontax Al pasHbIX mo4B, MOpPOAAX H
pacTeHusax, % oT cyxo# Macchl

IMoussl U apyrue o6bekThl C N P,0s S
TYHIpOBbIE 1,7 0,30 0,25 0,24
rneeso- W 60N0THO-NOA30AUCTBIE 1,9 0,25 0,08 0,95
NOA30JIUCTHIE 0,4 0,05 0,20 0,01
JIepHOBO-NOA30NHCTbIE 1,7 0,20 0,20 0,03
cepble NIeCHble 3,1 0,30 0,20 0,04
4epHO3eMbl BbILLEIOYEHHbIE 4,2 0,40 0,20 0,05
4epHO3eMbl THITHYHbIE 4,9 0,45 0,30 0,06
yepHo3eMbl O0bIKHOBEHHbIE 42 0,35 0,25 -
4epHO3€eMBI 10XKHbIE 2,7 0,20 0,20 -
KalTaHOBbIE 1,5 0,20 0,15 -
Gypble nyCThIHHbIE 0,7 0,17 0,14 -
cepo3eMbl 0,4 0,15 0,20 -
KPacHO3eMbl 2,1 0,25 1,47 0,05
NnopoAb! 0CaA0YHble 0,01-1,0 0,06 0,08 0,30
nopoab! MIOTHbIE 0,01 0,001 0,01 0,02
pacTeHus (B cpeaHeM) 42,1 43 1,30 0,30

ITpumeuanue. Ilpouepk — HET JAHHBIX.

OOBIYHO MEHee 3aMeTHO, YTO MOYBbI KOHUEHTPHPYIOT NOA BIMAHHEM GHOTHI (pac-
TeHH#, MUKpOOPraHH3MOB) TakKe ApyrHe 3JeMeHTH], Takue Kak 60p, UMHK, MOIMOaeH,
Maprasen ¥ ap. OHH y4acTBYIOT B TaK Ha3bIBa€MOM OHONOrHYECKOM KpYroBOpOTE Be-
IIECTB — B IBUXKEHHH 3JIEMEHTOB N0 TPOHHUUECKOi LenH.

OueBuaHO, B 6uocdepe MOXKHO BbIAENTUTH HECKOJIBKO accolMauuii anemeHToB. Ca-
Mas OCHOBHas accolMauus oOpa3oBaHa MCXOOHBIMH IeOJIOTHYECKHMH NMOPOAaMH, Xa-
paKTepHa AJs 3THX NMOpoA. Bropylo accounaunuio MOXHO Ha3BaTh GHOXUMHYECKOMH:
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OoHa ¢opMupyeTcs OHMOTOI, ompenenseTcs M3OHpATENbHBIM TOTJIOIIEHHEM Pa3sHBIX
3JIEMEHTOB U3 NOYBHI U NOC/ENYIOLIHM BO3BpaTOM HX B IOYBY C ONAJOM.

IMTouBeHHas accounauus npencrasiseT coboif cyMMapHBIif HTOr B3aUMOAEHCTBUS
JByX MEpBbIX accouuauuii. B Hacrosuee BpeMs cnelyeT BbIAECIHTb TEXHOTEHHYIO ac-
COLMALIMIO, CBA3AHHYIO C 3arpA3HEHHEM IOYBBI B pe3yJIbTaTe AEATEILHOCTH YelOBeKa.
OueHKy accounanuid MOXHO MPOBOJMUTD 10 CTENEHH KOPPEJIALMH MEXIY 3JIeMEHTaMH.
OTOT METOA MOXHO MPHMEHHUTH NMPH NMOUCKE NMOrpeGeHHBIX MOYBEHHbIX FOPU3OHTOB B
JpeBHHX MopoJax, rie OpraHHYeckoe BELIeCTBO AABHO pa3pyLiniock. HakomnneHHble B
pe3yibTaTte no4yBooOpa3oBaHHA XHMHYECKHE 3JIEMEHTHl MOTYT MapKHpOBaTh ObIBLINE
FYMYCOBBIE CJIOH ITOYB.
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I'naBa 10
BuoJioruyecknii KpyroBopoT WM HHKJIbI 3JIEMEHTOB
B Onocdepe

B npupone, xak otmernn B.P. Bunbsamc, HaGniogarotcs nBa KpyroBopoTa, JBe
¢GopMBI IBH)KEHHS JJIEMEHTOB: re0JIOTHYECKHit M OHonoruyeckuii. MacconepeHoc —
OIMH U3 OCHOBHBIX MpOLIECCOB, MpoUcXoasalHx B 6nocdepe u nenocdepe. Yacto Mac-
COTepeHOC OTAEbHBIX 3JIEMEHTOB Ha3bIBAIOT UX LIMKIaMH (B atMoctepe, ruapocoepe,
nexoctepe, 6nochepe). I'eonoruyeckuit 1 GHONOrHUECKHit KPYTOBOPOTHI pa3iIHYalOTCS
MeXaHH3MaMH, NPOROKHTENLHOCTBIO LUHKIOB (Ce30Hbl M roja B GHONOrHYECKOM M
ThICAYENETHA—MHIUIMOHBI JIET B reonoruyeckoM kpyrosopote). Ho B Takyio eauHuny
BpPEMEHH, KaK rofl, Ce30H UHTEHCHBHOCTb U €MKOCTh 3THX KpYrOBOPOTOB MOTYT OKa-
3atbca 6nu3kuMu. (ITox HHTEHCHBHOCTBIO KPYroBOpOTa MOHMMAIOT Maccy MepeHOCH-
MOTrO BELECTBAa B €AMHHLy BpeMEHH, NMOA eMKOCTBIO — OOLIYI0O MacCy BELIeCTBa B Te-
YeHHe OJHOro LMK HIH ONpeJesIeHHOrO IPOMEKYTKa BPEMEHH).

I'eonornyecknii KpyroBopoT BelecTB

K reonornueckoMy KpyroBopoTy OTHOCAT MepeABHKEHHEe, MUTPALIUIO BELIECTB B BH-
JIe pacTBOpPOB, B3Beceii, ra3oB B mpenenax atMocdepsl, turocdepst u ruapocdepst. s
MHOTHX BELECTB IeoIOrM4eckuil KpyroBOpoOT, reoJIOTHUECKHH LUK, H3MEPAETCS MUJI-
auoHamu net. s coBpeMeHHOro HaGmofaTens COBpEMEHHbIH reolorHyeckuii Kpyro-
BOPOT OXHOHarpasneH (¢ cyuu B okeaH). [JoBepXHOCTHbIE H IPYHTOBBIE BOAbI CHOCAT B
MupoBoii OkeaH TBepAble W pacTBOpPEHHbIE BEILECTBa, KOTOpblie 0OpasyloT B OkeaHe
MOpcKHe ocaiouHble nopoasl. [Ipu oTcTymUieHHH okeaHa, ropoobpa3oBaHHH H APYrHX
reoJIOTHYECKHX MPOLIeccax JHO OKeaHa CTAHOBHTCS Cyllei, H 0caouHbIe NMOPOo/Ib! BHOBb
CTaHOBSATCS KOPOi BHIBETPHBAHHUA M OCHOBOH MoyBooOpa3oBaHus. CyiiecTByeT u oOpat-
Hbli MOTOK BELIECTBa ¢ OKeaHa Ha MaTepHK. B OCHOBHOM 3TO OTHOCHTCS K MPHHOCY CO-
neit ¢ Mopcko# Bono# (Teopusa ummynbsBupu3sauuu). B.A. Kazanues cunraer, yTto 3aco-
nexue nmoys 3anagHoit CuOUpH CBA3aHO HMEHHO C MPHHOCOM coneil Betpamu. K reoso-
THYEeCKHM TpoLEeccaM, COCTaBSIOLINM reoJorMYeCKHit KpYroBOpOT, CeLyeT OTHECTH
NpoLEecC 3pO3UH, CHOC MeNKo3ema, OOpa3oBaBIIEroCs B pe3ynbTaTe BBIBETPHBAHHA
IUIOTHBIX TMOPOJ, C FOp Ha PaBHUHBI M B OKeaH Y MepeHoC C PaBHHH BETPaMH MeEJIKO3eMa
B ropbl. PeuHoii aJuTIOBHif TaloKe B 3HAYUTENbHOH CTENEHH — pe3yJIbTaT pa3MbiBa FOPHBIX
MOPOA M MOYB, CIEACTBHE re0NOrH4eckoif Spo3HH, H ero OTJIOKEHHE B MoHMax BO3Bpa-
maeT cyocTpat B negocdepy, BoBiekas B HOBBIH LHKJI 04BO0Opa3oBaHHs.

BuosornyeckHii KpyroBopor BewecTs

Ha ¢one reonoruueckoro KpyroBopora NpoHCXoauT GHonornyeckuit Kpyrosopor,
IBIKEHHE JJIEeMEHTOB No TpodudyeckuM LenaM. MHoraa GHonoruyeckuii Kpyrosopot
NOHMMAIOT IUHpE: KaK ABHXXEHHe BEILECTB 10J] Bo3eiicTBHEM OpraHU3MOB.
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B 3toM cryyae 6uonornueckuii KpyroBopoT BKIIIO4aeT: 1) ABH)KEHHE 37IEMEHTOB 10
TpodHueckuM HenaM (TpodpUUECKOii ceTH), 2) ABHKEHHE BELIECTB B pe3yjibTaTe Mexa-
HMYECKOTO BO3AEHCTBHMA HBOTHBIX Ha pa3IMuHble MOPOABI W MOYBHI, 3) IBHXXEHHE
3NIEMEHTOB B Pe3y/bTaTe MEXaHHUYECKOTO BO3AECHCTBHUSA pacTeHHH (BbIBaNbl), 4) ABHXKE-
HHE BELIECTB MMOJ| BIMSHHEM NPOAYKTOB XH3HEAEATENLHOCTH OpraHu3mMoB. bBuosoru-
YeCKHE LIMKJIbI BEILIECTB MOXKHO Pa3fieNUTh Ha OTAENbHbIE TOTOKH, YTO OCOOEHHO LIH-
POKO HCHONB3YIOT NPH MOJETHPOBAHHH LIUKJIOB (MOTOK — 4acTb MYTH BELLECTBa B Mpe-
Jenax HMkaa). LIUKabl no3BoasioT OLUEHHTh BXKHOCTH JIIOO0T0 XUMHYECKOTO dJIEMEHTa
11K KU3HH, cyas0y ero B 6uocdepe, nouse u aurocepe, MOCAEACTBHA 3arps3HEHHS
3TUM 3NieMeHTOM Onocdepsl. B kUBbIX OpraHH3Max NMPaKTHYECKH MPUCYTCTBYIOT BCe
aneMeHThl TabnuIbl MeHaeneeBa, XOTA POJib MHOTHX M3 HHX [OKa HE YCTaHOBJIEHA.

Tpoduueckue uenu

Cpeny )KUBBIX OPraHM3MOB BBIAEJAIOT aBTOTPO(OB U reTepoTpodoB. ABTOTPODLI
CHHTE3HPYIOT OpraHHYeCKOe BELIeCTBO M3 HeOpraHu4yeckoro cybcTpara ¢ rMoMollbio
COJIHEYHOH MM XHMHYeCKOH 3Heprud. COHEYHYIO 3HEPrHI0 UCTIOIb3YIOT PacTEHHS,
(G OTOCHHTE3UPYIOLHE OPraHU3Mbl, KOTOPLIE C IOMOILUBIO XJIOPO(HUIIa CHHTE3UPYIOT
yriaeBoabl M3 BOABI M YIJIEKHUCIIOrO rasa, cojepxaulerocs B atMocdepe. OnHoBpe-
MEHHO XJIOpO(QHJUIOBBIE OPraHH3MbI NMOTPEGAIOT NUTATEIbHbIE EMEHTbl U3 OKpY-
Xarwolei cpeas! (MouYBbl, BoJbI, aTMOC(EpH). XeMOTPOhE — MUKPOOPraHU3Mbl, CHH-
Te3HpYIOle OpraHHYeCcKHe BellecTBa C MOMOLIbIO 3HEprHH, 0cBob6OXIEHHOH B pe-
3yJibTaTe XMMHYECKHUX peakuuil. [Ipou3BoauTeNsHOCTh XEMOTPOGOB HU3Kas, a Chipbe
IUIS MX JKM3HH (COENHHEHMs cepa, xejie3a, MapraHua) BCTpedaloTcs JiokaubHo. Tlo-
9TOMY OCHOBHBIM HCTOYHHKOM OpPraHHYECKOro BEIeCTBa I/ BCEX OCTaJbHBIX HE
XJIOPOGHIUIOBBIX KHBOTHBIX CIIyXaT XJopodusioBsie aBTOTpodbl. B 3konoruu BhI-
sBJIeHa 3aKOHOMEPHOCTb, KOTOpasi HOCHT Ha3BaHue Tpoduueckoit mupamuanl. Hau-
Gonbmas GuoMacca 3akiroyeHa B aBTOTpodax, OHa yMeHbllaeTcs B rerepotpodax
NepBOro mopsaka (TPaBOAAHBIX) M 3aTeM MOCJeIOBaTeNbHO B XHILMHHUKAX MEPBOTO
nopsajka, BToporo 4 Tak ganee (tabn. 10.1). Cnenyer OTMETHTB, YTO TO NOJIOKEHHE
OTHOCHTCH JIMIIb K )XKUBBIM OpraHusMam cyiid. B MupoBoM okeaHe, mo AQaHHBIM
MHOTOYHCJIEHHBIX HCCllenoBaTeneii, aBToTpoGoB MeHblle, YeM rerepoTpodos, T.e.
NPHHLUN NHPaMUABI TaM paboTaeT HHaue, OCHOBaHHEM NMHPAMHUABI B OKEaHE CIYXKHT
300IUIaHKTOH. QOYEeBHJHO, B OKeaHe pa3BHUTHE XJOPOQHIbHBIX OPraHW3MOB 3aTpy.-
HEHO, a 4acTh TPOYUUYECKOMH LIeMH MOPCKHX OpraHu3MOB MOXKET BO3HHKATh Ha Cylle.
B T0 ke BpeMs NpoayKTHBHOCTh OKeaHa (MpOU3BOACTBO 6HOMacChl B roll) JOCTaTO4-
HO BBICOKA H CPaBHUMa C MPOAYKTHBHOCTBIO CyLUH.

Tabauya 10.1. Buomacca opraHM3MOB 3eMJIH, 110" 1 % (o manneiM I'.B. Boiit-
KeBHYa)

KoHTHHeHTBI OkeaHbl
XuBoTHble XusotHele 1 Bcero
Pactenus Mukpooprauus- | Hroro | Pactenus | MukpoopraHus- Hroro
MbI Mbl
24 0,02 2,42 0,0002 0,003 0,0032 2,4232
99,2 0,8 100 6,3 93,7 100
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IpoaykTuBHOCTB GHOChEPHI

buoMacca XHBBIX OpPraHM3MOB Ha 3eMJjle U3MEPSETCS BEIMYHHOM 10?1 (cM. Tabm.
10.1). OHa He paBHOMepHO pa3MelieHa B Grocoepe: ee Gonbiue B 6Horeocdepe 1 MEHb-
wie B 6uornapocdepe. Eme Gonbliue Ha 3eMie OCTaTKOB KHBBIX OPTaHH3MOB U OTXOAOB
HX JEeATeNbHOCTH. PasnuyaeTcs 1 XHUMHYECKHH COCTaB OpPraHU3MOB H JIMTOCHEpSI, JIHTO-
cdepsl 1 Guornapochepsl. XUMHYECKHIA COCTAB CyLIH, TUTOCGEPDI, MTOYBLI 3HAYHUTENILHO
6onee pa3HOOOpa3HbIi M W3MEHYHBBIH, YeM cocTaB ruapoctepnl. C 3TUM pa3HOOOpa3H-
eM CBf3aHO M O6Hopa3HoOOpa3ue, KOTOpPOe Ha Cyllle 3HAYHUTEJBHO BBILIE, YEM B OKEaHe.
Haubonee 3aceneHa BHIaMH pa3HBIX OpraHu3sMoB — mnouyBa. OHa, Kak cCKasal
B.W. BepHanckuii, ‘‘crymaer” >H3Hb, CTAHOBHTCS IUIEHKOH CryILEHHOW »H3HH, rie
OOHTAIOT caMble pa3Hble OpraHW3Mbl (MHKPOOPraHW3MBl, pacTeHHs, rpubbl, negodayHa,
HEe CUMTas )KMBOTHBIX, TAK MJIH MHaye CBA3aHHBIX ¢ noyBoi). [lo maHHbBIM GHOIOrOB,
Macca JKMBOTHBIX M MHKPOOPraHM3MOB B mouBe npeBbiiiaer 10 T/ra M 3HaYHTEIBLHO
Gonblle, YeM Macca 3THX OPraHM3MOB B OCTaJIbHOH YaCTH PacCTUTENbHBIX IKOCHCTEM.
IMoyBa — y6exuile, HCTOYHHK BOJbI Y MUILM JUIE MHOXKECTBA OpraHH3MOB, BUZIOBOE pas-
HOOoOpa3ue KOTOPBIX TAKKe MepeKphIBaeT pa3HOO0pa3ie Ha3eMHBIX XKHBOTHBIX.

Ha cyme macca aBToTpo)oB Ha ABa MOpsaKa Bbillle, YeM Macca rereporpodos. B
OKeaHe — KapTHHa MPOTHUBOTIONOXKHASA, TaM Macca rereporpodos Ha nopsaok Gonelie,
yeM Macca aBToTpodoB. B 3aBHcHMOCTH OT reorpaduyeckoii 30HbI (KJIHUMAaTHYECKOTO
nosica), TUNa MeCTOOOHTaHHA NPOLYKTHBHOCTh PACTHTENbHEIX COOOILECTB CylleCT-
BEHHO BapbupyeT (Tabn. 10.2, puc. 10.1).

Tabnuya 10.2. HerTo-npoayKTHBHOCTh pacTuTenbHoro nokposa 3emiau. Herro-
NpOAYKTHBHOCTb PaCTUTEJIBHOIO MOKPOBa 3eMJIH

THN pacTHTENLHOCTH TMnowans Mepaikas Hetto- 2:3(:1?31:: Xnopo-
(30Ha) K106 MpORyKUNA HOCTH q”/'"‘;"
1 2 | 3 4 5 i
Cyua 149 - 7,8 117,5 - 43 1,5
TPONHYECKHE Jieca 17 10-35| 22 374 | 6-16 8 3
MYCCOHHBIE Jieca 7,5 10-25 16 12 - 5 2,5
JIeTHe3eIeHbIe Jieca 7 6-25 12 8,4 3-12 5 2,0
XBOHHbBIE Nleca yMePeHHO#H 30HbI 5 6-25 13 6,5 5-14 12 3,5
GopeanbHble neca 12 4-20 8 9,6 7-15 12 3
CaBaHHbI 15 2-20 9 13,5 1-5 4 1,6
Jyra ¥ cTenu 9 2-15 6 5,4 - 3,6 1,3
TYHApbI PaBHHH U TOp 8 0,14 | 14 1,1 10,5-2,5 2 0,5
KYCTapHHYKOBbIE MYCTLIHH 18 0251 0,9 1,6 - 1 0,5
CyX#ue MyCTbIHH, JibJIbl 24 0-0,1 | 0,03 | 0,07 - 0,05 0,02
NoJs ¥ MIaHTALUH 14 140 6,5 9,1 4-12 4 1,5
Gonora, Mapiuu 2 8-60 | 30 6 - 7 3
BHYTpPEHHHE BOLOEMbI 2 1-15 4 0,8 - - 0,2
OKeaHbl 361 - 15,5 55 - - 0,05
Kopannosbie pudbl H 30HbI 0,6 540 | 25 1,6 - - 2
npunuBa
BECb 3eMHOIi Wap 510 - 3,36 | 172,5 - - 0,48

ITpumeuanue. 1 — nuanason, 1/ron KMZ; 2 — CpeZHAs NPOAYKTHBHOCTD, T/ roa xm%; 3 — obme 3ana-
Chi, MIIH T; 4 — IMaNa30H BEHYHH, MY/M%; 5 — CaMOe YacToe 3HaYeHHe, M*/M7; NPOUEPK — HET NAHHBIX.
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ITpoaykTuBHOCTS, T/Ta
T T I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
IKOCHCTEMBI

Puc. 10.1. Exxeronnas npoayKTHBHOCTS (T/ra) akocucteM: | — cywa; 2 — TponM4ecKue 1o-

XIEBBIE J1€ca; 3 — MYCCOHHBIE Jieca; 4 — JieTHe3eJIeHbIe Jieca; S — XBoiiHble Neca; 6 — Gope-

anpHBIe Jeca; 7 — caBaHHbl; 8 — nyra u creny; 9 — TyHAphI; 10 — KyCTapHHYKOBBIE MYCThHI-

Hy; 11 — cyxue mycTeIHM, Nbabl; 12 — mons U nuantauny; 13 — Gonora, Mapiuy; 14 — BHYT-

pEHHHE BOJOEMBI; 15 — okeaHbl; 16 — xopawioBble pudbI H 30HBI NpUITHBA; 17 — BECh 3eM-
HO#1 wap

XuMHUYECKHIT COCTAB KUBBIX OPraHU3MoB

CpenHuii cocTaB KMBOr0 BELLECTBA 3aMETHO OTJIMYAETCS OT COCTAaBa 3€MHOM KOpbI
(tabn. 10.3 u 10.4). B 3emHo# KOope nmpeo6GragaioOT KUCIOPOI, KPEMHHMIA, aTIOMHHMIA,
*ene3o. B KHMBBIX opraHM3Max rijaBHble CTPOMTENbHBIE 3JIEMEHTHI — YIIIEPOA, BOIO-
poxn, KHCIOpOJ, a30T, KanbLuid, pocop. JIokansHoe coaepikaHHe 31EMEHTOB B 3eMHOM
KOpE OMpEENAETCSA €€ CTPOEHHEM, BYIKAHHYECKOH JEATENIbHOCTHIO, TUIIOM MOPOJ, Xa-
paKTepoM HX BbIBETPHBAHUS.

Tabnuya 10.3. CopepxaHue riaBHbIX 3JeMEHTOB B 3eMHOii kope (o B. onba-
LIMHATY)

Conepxanue, %
dneMeHT
no Macce no obbemy aTOMHOE
(0] 46,60 9,197 62,55
Si 27,72 0,80 21,22
Al 8,13 0,77 6,47
Fe 5,00 0,68 1,97
Mg 2,09 0,56 1,84
Ca 3,63 1,48 1,94
Na 2,83 1,60 2,62
K 2,59 2,14 1,42

OTHocHTeNbHOE ColepKaHHe B )KHBOM BeluecTse (% OT ero Macchl) KUCIIOpOAa, Yriie-
poza, BOXOPOAA, KaNbLiks, a30Ta NPEBbIIIAET UX NMPOLIEHTHOE COiEPXKaHHE B 3eMHOI Kope.
OTH e 3MEMEHTBI COIEPXKATCS B 3HAYUTENBHO OONbLIEM KOMHYECTBE B OPraHK3Max, YyeM
Ipyrue 3neMeHThl (cM. Tab. 10.4). Fix 00b14HO Ha3bIBAIOT MaKpOIJIEMEHTAMH, a Te, KOTO-
pble coziepxaTcs B HeOOMbIIMX KOMHYECTBAX (HOMH MPOLIEHTa) MHKPO3/IEMEHTAMH.

Ho, oueBnaHo, yTo abcomoTHOE COfEpkKaHHEe He OTpaXaeT GMOreOXHMHYECKO# po-
JIM pacTeHHit B cyap0e aeMeHToB. BajxkHO 3HaTh, HACKONBKO NOTpe6IeHHE 3EMEHTOB pac-
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Tabnuya 10.4. Cpennnii coctas xuBoro Beuiectsa 3eminu (no A.I1. Bunorpanosy)

OnemeHT | Macca, % | Dnement | Macca, % | Dnement | Macca, % | Dnement | Macca, %
0 70,0 Na 2102 Zn 5107 As 3.10°
C 18,0 Cl 2107 Rb 510 Co 2:10°%
H 10,5 Fe 1-103 Cu 2.10%* Li 1-10°
Ca 5107 Al 5.10° \Y% n-10* Mo 1-10°
K 310! Ba 3103 Cr n-10" Y 1-10°
N 310" Sr 2107 Br 1,5-10% Cs 1-10°
Si 210" Mn 1-10° Ge 1-107 Se <10°
Mg 4107 B 1107 Ni 5-10° 8] <10°®
P 7-102 Ti 8.10" Pb 5.10°% Hg n-107
S 5102 F 5.10% Sn 5.10° Ra n-10"?

TEHHAMH U MHKPOOpPraHH3MaMH (a 3TO OCHOBHEIE NpeoOpa3oBaTe/ii MUHEPAIBHEIX CO-
elIMHEHHH B OpraHH4yecKue) U3MeHsSeT KOHLEHTpAUMIO 3JIEMEHTa B XXMBOM BELLECTBE
M0 CPaBHEHHIO C €ro KOHLIEHTpaLHel B 3eMHO# Kope (nopoaax).

PacTHTenbHble M XKHMBOTHbIE OCTaTKH, OOfajalolide APYrMMH COOTHOIIEHHAMM
3JIEMEHTOB, 4eM TFOpHbIE MOPOXbI, aNpPUOPH H3MEHAT XHMHYECKHI COCTaB BEpXHe
4acCTH NMOPOABI: KOPbl BBIBETPHBaHUA U NMO4YBbL. [10 COOTHOLIEHHIO 3JIEMEHTOB B MOPO-
Jie, oYBe, PaCTEHUAX MOXKHO CyJHTb O CTelneHH HuX“‘OuodpunbHOCcTH”, 06 0COOEHHO-
CTAX NoTpe6eHHs 3J1eMeHTOB pacTeHuaMH (Tabin. 10.5).

ITo oTHOLIEHHIO 27IEMEHTOB B Pa3sHbBIX CHCTEMaX MOXHO OLEHHTb OCOOEHHOCTH H3-
MEHEHHA MX KOHLEHTPalMH NpH MOCTYIUIEHWH M3 OJHOM CHCTEMBI B Apyryio. B reo-
XMMHH 3TO OTHOLIEHHE Ha3bIBalOT KO3()(MHULUMEHTOM oOoraileHus, B GMOJOTHH — KO-
a¢drureHTOM GHOOrHYECKOro NOTpedIeHHM .

C yyeToM BapbHpOBaHHA B COAEPKAHHH 3JIEMEHTOB Ul Pa3sHBIX KOMIIOHEHTOB
NpHHATO, 4YTO oTHoweHue 0,7—1,3 xapaktepusyer HHAUGD(DEPEHTHOCTh KOMIOHEHTA K
3TOMY 3JIEMEHTY N0 CPaBHEHHIO cO cpaBHHBaeMbIM. OTHowweHue <0,7 nokassIBaeT, 4TO
JaHHBIH 3NE€MEHT B MeHbLUEH CTENEeHH MCHONb3YeTCs NaHHBIM KOMMOHEHTOM. OTHO-
menne 6onbiue 1,3 mokaspiBaeT, UTO AAHHBIH 3EMEHT M3OMpPATENbHO MOrJOAETCs
(HakannMBaeTcs) JaHHbBIM KOMIIOHEHTOM.

Tax, B noyBax Ha KapOOHATHBIX MOPOJAX COAEPKHUTCA 3HAUHUTENLHO MeHblle Ca, Ba . B
PacTeHHSX TI0 CPaBHEHMIO C MOYBAMH 3aMETHO Hipke koHueHTpauua F, As, Cd. B To xe
BpEMs B NIOYBAX MO CPaBHEHHIO C NUTOCHEPOi U 0CANOYHBIMH MMOPOJAMH KOHLIEHTPHpY-
totcs Be, S, Cr, Zn, As, Mo, Ag, Sb, Sn, I, Cs, Au, Br. B pacteHnsx rno cpaBHEeHHIO ¢ Moy-
BaMu HakamumBatotes Na, Mg, K, Ca, Mn, Co, Cu, Zn, Rb, Mo, Ag, I, B eute Gonbuieii
crenenu B, P, S, Br, Cs u ocobenHo koHueHTpupyercsa Au. Takum obpa3oM, Guoreoxnmu-
yeckas paboTa pacTeHHil YeTKO MpOsBIAETCA B HAKOIUIEHHH ONMpeNeNieHHi accoLMaliHK
aneMeHToB. ITo3toMy oborailieHre MPOCIOHKH MOPOABI 3THMH JJIEeMEHTaMH H 00eHEeHHe
F, Na, Mg, Cl, K, Ca, Cu, Rd, Hg, Pb, U cBuzeTenscTByeT 0 TOM, YTO AaHHas nopona
npouuta ¢asy noysoobpasoBanus. CpaBHeHHe K03 duureHToB oboraweHus (GHonormye-
CKOIO TOIIOILECHHSA) PAaCTeHHH MO OTHOLIEHHIO K JiMTocepe H NoyBe INOKa3bIBAET, YTO
pacTeHue “3amyckaer” B TPOHHYECKYIO CETh MOBBIILIEHHbIE KOHLIEHTPALIMHA TaKHX JJIEMEH-
T0B, Kak Na, Mg, K, Ca, Cu, B, P, S, Br, Cs, Au. CpaBHIMO ¢ NHTOCEPHBIM KJIAPKOM MNO-
cryruieHse B pacrenus Na, K, Ca, Sr, Ba (Tabn. 10.6, 10.7). Htak, B pacreHHs NOCTYnaor
BCE 3JIEMEHTHI, CYLIECTBYIOIHE B IPHPOAE, HO YaCTb MX KOHLEHTPHPYETCS B PaCTEHMSAX
6ounbiue, yeM B THTOC(EpE, YaCTh COXPAHSET CBOM KJI2pK, @ y YaCTH KOHLIEHTpALMA MEHBLLE.
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Tabauya 10.5. Cpennue copepxanus (kapk, % OT Macchl) 371eMEHTOB B JIHTOC(e-
pe, 0CaZloyHbIX NMOPOAAX, MTOUBE H 30J1€ paCTEHHH

OneMeHT Cn Cr Cnc Ck Cn Cp
Li 3,2:10° 6,6-10° 1,5-10° 5107 3-10” 1,1-10°
Be 3,8-10% 310 n-10" n-10° n-10* n-10"
B n-10? 1-10° 3,5-10° 2107 210 4102
F 6,6-102 7,4-10- 2,7-10° 3,3-102 2107 1-10°
Na 2,50 9,6-10" 3,3-10" 4103 0,63 2,0
Mg 1,87 1,5 7x107 4,7 0,63 7,0
Al 8,05 8,0 2,5 42 7,13 1,4
Si 29,5 273 36,8 2,4 33,0 15,0
P 9,3-10 7102 1,7.102 410 8107 7,0

S 4,7-107 2,4-10 2,4-107 1,2-10" 8,5-102 5,0
Cl 1,7-107 1,8-102 1-10° 1,5-102 1-10°2 1-102
K 2,50 2,6 1,07 2,7-10" 1,36 3,0
Ca 2,96 2,21 3,91 30,23 1,37 3,0
Ti 0,45 0,46 0,15 0,04 0,46 0,1
\% 9.10° 1,310 2103 2103 1-10° 6,1-10°
Cr 8,3-10° 9.10° 3,5-107 1,1-10? 210 2,5-102
Mn 1-10" 8,5-10° n-10* 1,110 n-102 7,5-10"
Fe 4,65 4,72 9,8x10"! 3,8x10" 3,8 1,0
Co 1,8-10° 6,8-10° 2:10* 2:10° 4107 5102
Ni 4,7-10° 4,5.10° n-10* 4.10°* 2:10° 2102
Cu 8,5-10° 9,5-10° 1,6:10° 2:10° 5107 9.10°
As 1,7-10* 1,3-10° 1-10% 1-10* 510 3.10°
Br 2,1-107 4.10* 1-10" 6,210 5107 1,5-102
Rb 1,5-102 1,4-10° 6102 310 6107 1-10?
Sr 3,4-10° 3-102 2102 6,1:10? 3.10° 3-107
Mo 1,1-10" 2,610 2-10° 410 2:10* 2107
Ag 7-10° 3.10°¢ n-10° n-10° 1-10° 1.10
cd 1,3-10° 3.10°¢ n-10¢ 3,5-10¢ 5.10°% 1-10°¢
Sn 2,5-10" 610 n-10¢ 2:10° 1-10° 5.10%
I 4.10° 2,2:10" 1,7.10* 1,2-10* 5107 5.107
Cs 3,7.10* 510 n-10* n-10’% n-10° n-107
Ba 6,5-10 5,8-10° n-102 1-10° 510 n-107
Au 43.107 n-107 n-107 n-107 n-107 1-10*
Hg 8,3-10¢ 4.10° 3.10¢ 4.10°¢ 1-10° 1-107
Pb 1,6:107 2103 7-10° 9.10* 1-10° 1-10°
4] 1,5-10" 3,7-10° 4,5-10° n-2,210" n-110* 510"

IMpumeuanue. Cn — nuroctepa; Cr —ranubl; Cnc —necyanukn; Ck —kap6oHatHbie nopoast; Cn —
nousa; Cp — 30n1a pacTeHuii.

CocTaB XMBOTHBIX 3aMETHO OT/IHYAETCA OT COCTaBa pacteHuit. OnHako, Kak BUIHO
13 Tabmuupr 10.1, Macca )XHBOTHBIX Ha 1Ba NOPAAKa MEHbILE MacChl PACTEHHH, T.€. CO-
CTaBJIAET MpPOLEHTHI OT 061wei Macchl. [lo3ToMy npakTHuyecku 6HOIOrHYECKHE LIMKIIBI
onpenessioT B OCHOBHOM pacTeHus. [lis npuMepa MOXHO MPUBECTH MacCy pa3sHBIX
OpraHH3MOB B peaibHBIX 3KocHcTeMax (Tabn. 10.8). Ho pasnuuaioTcs He TOJIBKO Mac-
CBl )XHBOTHBIX H PacTeHHi, pa3iuyaeTcs HX JJIEMEHTHBHI cOCTaB, XOTA OHOXHMMHYe-
CKO€E CXOACTBO MEXIY 3THMH IrpyNnaMu OpraHu3MOB BEJIHKO.
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Tabnuya 10.6. COOTHOIIEHHE KNapKOB JJEMEHTOB B Pa3HBIX KOMIIOHEHTax 6uo-

cdeps! U muTOChEPHI

3HayeHus ko3 duuHeHTOB HaKkomeHns (oborawenns)

K
OMIOHETH ™ 0,00 0,09-0,6 0,7-13 1,4-15 16-100 | >100

pacTeHus F, Hg, [Li, Be, Al, Si, Cl, | Na, K, Ca, Sr, | Mg, Cr, Mn, Cu, |B, P S, I, Au
(nutocdepa | Cd, Ni, Fe, Co, Ni, |[Ba Zn, Ag, Sn Br, Mo,
Cp/Cn) As, Rb, Pb, U Cs
nouysa F, Na, Mg, C1, K, | Li, B, AL, Si, |Be, S, Cr, Zn,
(nutocdepa, Ca, Cu,Rd, Hg, [P, Ti, V,Mn, |As, Mo, Ag, Sb,
Cn/Cn) Pb, U Fe, Ni, Sr, Ba |Sn, I, Cs, Au, Br
nousa B,Ca, Hg F, Mg, Si, K, |Li, Be, Na, Al,
(necuaHwuk, Rb, Au P,S,CI, T, V,
Cn/Cnc) Cr, Fe, Zn, As,

Br, Sr, Mo, Ag,

Cd, 1, Sb,Pb
nouea Li, F, Na, Mg, S, |B, Al, Si, Ti, |Be,Cr, As, Ag,
(rnuHa, CL K, Ca, Co, V, Mn, Fe, Br, |Cd, Sn, I
Cn/Cr) Ni, Cu, Zn, Hg, {Rb, Sr, Mo,

Pb, U Cs, Ba, Au

novea Ca,Ba |B,F,Cl,Sr,Hg, |S, Mn, Au, Pb |Li, Be, Mg, Al, |Na, Sj, Ti
(xapGoHaTHbIE U P,K, V, Fe,Ni, [Cr, Co,
nopozbl, Cu, Zn, As, Ag, |Rb, Mo,
Cn/Ck) Cd,1, Ca Sn, Ba
pacmenus F, As, |Li,Be, Al, Si, Ti, |Cl, Cr, Ni, Sr, |Na, Mg,K, Ca, |B,P,S, Au
(nousa, Cd V, Fe, Sn, Hg, U |Ba, Pb Mn, Co, Cu, Zn, |Br, Cs
Cp/Cn) Rb, Mo, Ag, 1

Ipumeuanue. CM. npumeyaue k Tabn. 10.5.

Tabauya 10.7. DneMeHTHbIT COCTaB pacTeHHH U yenoBeka, % OT MacChl

OneMeHT

CpenHee cofiep)aHne B MONIOABIX PaCTEHHAX

CPCAHCC coiepKaHHE B MaccCe YveJioBeKa

o
H
C
N
P

Ca

LR

g
Cl

Si
Fe
B
Rb
Mn
Zn

37,9
5,5
42,1
43
0,5
0,60
5,5
0,3
0,3
0,009
0,03
0,001
0,01
0,002

62,81
9,31
19,37
5,14
0,03
0,07
0,01
0,03
0,04
0,9
0,2
0,005

0,001

IIpumeuanue. TIpoyepk — HET JaHHBIX.
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Tabnuya 10.8. Buomacca pa3HbIX >KHBBIX KOMIOHEHTOB ny60Bo-OykoBoro 120-
netHero jeca (no ganHeM I1. JroBrHB0 H M. TaHra)

KomnoueHnT Briomacca, 1/ra

JpEBECHbIE PAaCTEHHS, TNCThA 4

TO Xe, BETBH 30

TO e, CTBOMbI 240
TPaBAHUCTHIE PACTEHHSA 1
KpynHble Miuekonuratouie (kabaH, KOCyns, OJIeHb) 0,002
MeJIKHe MJIEKONOTHIOWHE (MPBI3yHbl, XHIWHHKH, HACEKOMOAIHbIE) 0,005
NTHLBI 0,0013
nouseHHas ¢ayHa (uepBH) 0,6

JKuBoTHBIE COEPXKAT 3aMETHO MEHbIIE Pa3HLIX 3IEMEHTOB B CBOUX TeNaX, H CyM-
MapHO 3TO KOJMYECTBO HAMHOIO HHXKE 3anaca 3/I€eMEHTOB B PaCTEHHsX, HO €CTh OAHA
CTOPOHA JeATeNbHOCTH JKHBOTHBIX, KOTOpas Mo MaciuTaby cpaBHMMa M AaXe MpeBbl-
waetr GHOreOXHMHYECKYIO NeATeNbHOCTh PACTEHHIi: 3TO MepeMelleHHe T10YBb, neao-
TypOaLMH H pa3jioxkeHHe OpraHM4ecKoro BEIECTBa.

Pa3znoxenie PacCTUTEJILHOIO MaTepHaJja

Cpenu retepoTpodoB MOXHO BIAENUTH PuUTOdaroB U canpodaros. [lepBoie nura-
IOTCS XKHBBIMH PacCTEHHSMH, BTOpble — PaCTHTENLHBIMH OCTaTKaMH (OMagoM, OTMep-
uiei ApeBeCHHOM, MOACTHIIKOMH).

OCHOBHbIE pa3pyIUMTENH OTMEPILIEr0 pacTUTEIbHOr0 MatepHana — 6ecro3BOHOYHBIE
KUBOTHBIE U rpHOBL. ['puOBI paspyuaioT ApeBecHHy, omaj, npeBpaiuas ux B Tpyxy. Ha-
6noneHns MokaskbIBaloT, YTo CTBOJBI Oyka, Xy0a, enu, 1MaMeTpoM Ha BbicoTe rpyau 3040
CM, NIONTHOCTBIO pa3jiararoTcs Ha NnoBepxHOCTH noyuBbi 32 80100 set. [1pu 3TOM Ha pasna-
raloHuXcsA CTBOJIAX KpoMe rpHOOB H BOJOPOCHEi MOCENAIOTCA MXH, BBICIIHE PacCTeHHs, B
TOM YHCJie apeBecHble. Ha ceBepe Ha mosypa3ioXMBLIMXCS KOJOAAX-CTBOJIAX MOCENAETCS
noapoct emy, Ha Kamuatke — noapoct nucTBeHHUIBL. CTBONBI NMEPErHHBAIOLLNX JEPEBLEB
00/1a1a10T MOCTOAHHOM BBICOKO# BJIAYKHOCTBIO, 3a11aCOM MUTATENMbHBIX BELECTB, YTO NO3BO-
JISeT MOAPOCTY MpOM3pacTaTh Ha 3TUX cyOcTpatax. Pasnaratonmecs CTBOJBI 4acTO CTaHO-
BATCA MeCTaMH oOWTaHHsi MypaBbeB. CarnpogaroB MOXXHO pasfeNuTh Ha TeX, KOTopble MH-
TAIOTCA TOJILKO OPraHHYECKUM CyOCTpaToM, U BbIIENEHHS (IKCKPEMEHTBI) KOTOPBIX COCTOST
Ha 80-90% M3 OpraHHYecKOro BELIECTBA, U OPraHU3Mbl, BMECTE C OPraHH4YECKHUM BELIECT-
BOM ONaJia 3ar/aThIBAONIHX MHHEPATbHBIH CyOCTpar (MHOrHME BUABI JOXKAEBBIX YepBei).

Canpodary, noeaaioiye onaj, XoTd U yBENIHYHBAIOT €ro 30JbHOCTh 10 7-15 %, HO
(dakTHueckH He 00pa3yloT mouseHHOro rymyca (tabin. 10.9). B oOpa3oBaHHH MaTpUUHOro
MOYBEHHOIO IyMyca, 3aKpeIUIEeHHONO Ha MOBEPXHOCTH NMOYBEHHBIX MHHEPAJILHBIX YacTHLI,
B MEPBYIO OYepeab YYacTBYIOT AOXKAEBbIE YEPBU H ApYrue KHBOTHBIE, epeMellHBaloLIye
OpraHHYecKuii onaji ¢ MUHepanbHOH NoyBeHHoi Maccoii (Tabi. 10.10, 10.11).

JloxaeBbie UepBU B TPH pa3a YCKOPSAIOT pa3sioxkEHHE OMaja pasHblX APEBECHBIX MO-
poa. Co6CTBEHHO MOYBEHHBIE Y€PBH MEpeMEIIMBAIOT OPraHH4YeCcKoe BELIECTBO C MOY-
BOif, cnioco6cTBys 06pa3oBaHHIO MaTPHYHOrO ryMyca (rymyca, 3aKperuieHHOro Ha no-
BEPXHOCTH MOYBEHHBIX 4YacTHL). Jlpyrue *KUBOTHBIE U MOACTHIOYHBIE YepBH HOPMH-
PYIOT MeperHoii — pa3MeNb4eHHOE OPraHHYEeCKOoe BeIecTBO ¢ Gosiee BBICOKOH 30/1bHO-
CTbIO, YeM HCXOAHBII onax (puc. 10.2).
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Tabnuya 10.9. 30nbHOCT U coepKaHue a30Ta (B % OT Macchl) B 3KCKPEMEHTaxX He-
KOTODBIX MpeAcTaBHUTeNeH nouBeHHO# ¢ayHsl (o naHHbIM T.C. BeeBononoBoii-Ilepens)

30/1bHOCTD O6uwnii asor
Bun =
Hcxonnbiii onan | DkckpemeHT | McxoaHblii onan | DKcKpeMeHT
Leptojulus trilobatus 2,52 7,45 1,21 1,39
Megaphyllium projectus 4,50 9,60 1,23 1,43
Tipula pellostigma (nu4nHKH) 8,80 15,60 4,10 6,60

Tabauya 10.10. Bo3aelicTBre NOXIEBBIX YepBeil HA CKOPOCTh Pa3jIOKEHHs ONaja C
okT6pa no utoab (o AaHHeIM T.C. Iepens)

CoxpaHuslumiics onag, % OT HCXOAHOI Macchl

Onan onazn 6epesbl onaj Junbl onan xy6a
1 11 11 II 1 11 1\Y
HEH30HPOBaHHBIH 28 | 33 28 23 37 25 4 6 21 28
W30JIMPOBaHHbII| 99 | 92 90 74 78 51 10 21 59 43

ITpumeuanue. 1 — GepesHsk BonocHcToocokoBbii; II — ny6o-ensHHK Bosnocucroocokossiii (IMoa-
Mmockosbe, Manunku); 111 — nunHak 3eneHyyKkoBo-nanopoTHUTKOBLIH, IV — sceHe-nunHAK yepeMuio-
Bl (Tynbckue 3aceku).

Tabnuya 10.11. Bo3neiicTBHe 10XIEBHIX YepBei HA CKOPOCTh Pa3fiOKEHHA OMajaa ¢
OKTAOpA 1O HIONAb B JiecaX C HM3KOH YHCIEHHOCTHIO JOXKAEBBIX uepBeii (N0 JaHHBIM
T.C. Ilepens)

Onan IMoTeps Beca, % OT Macchl HCXOAHOro onaaa
onag 6epesbl onaa ay6a
I I Il v \' 1\% \'/ \
M30JIMPOBaHHBIA 23 26 35 27 54 11 33 31
HEN30JIMPOBaHHbIi 18 22 44 38 51 9 34 29

Ilpumeuanue. 1 — enbHUK KUCIHYHO-NANOPOTHHKOBBIf; 11 — Gepe3Hak CHbiTeBO-pasHoTpaBHbiii; III -
Gepesnak KMCAHUHO-vepHHUHBIH (Spocnasckas 001.); IV — nMNo-eNbHMK BOJOCHCTOOCOKOBO-
3eneHomounbiii (IMoamockosbe, Manutkn); V — GyKHSK MepTBONOKPOBHbIii (3akapnartke).
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100

Onmnan, % ot
HUCXOAHOTO

AT

1 2 3 4 S 6 7 8 9 10
BapuanTh onaga

Puc. 10.2. KonnyecTBo Hepa3ioXKMBIIEroCs ONajia XBOU H JIHCTHEB Pa3HBIX JPEBECHBIX MO-
pon B Hen30aMpoBaHHBIX (1) H H30MIHMPOBaHHKIX (2) OT KOXKAEBBIX YepBeit yCIOBHAX
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Poomas aesiTebnoCTh NO3BOHOYHBIX AKHUBOTHBIX
H ee poJib B HHKJIAX BellecTB

3aMETHYIO POJIb B )KM3HH MOYBbI HTPAIOT 3€MJIEPOM: KPOThI, CYCIHKH, CypkH. ITo
nauHbIM B.JI. A6atypoBa, BEIOPOCH! KpOTa MOTYT 3aHUMATh 40 50% miowany y4yacrka
1 coctaBiATe A0 50 T/ra. O6GBIMHO Ha MOBEPXHOCTb MOYBBI KHBOTHbIE BHIOPACHIBAIOT
6onee ray6oKkHe ropH30OHTHI: B JIeCHOMH 30He MaTepuan ropusontos A2 (E), A2B (EB),
B, B crenubix u necoctenHbix — AB, B u BC. B TaexHbIx nmousax BbIOpOIIEHHBIH Ma-
Tepuan 6onee Gorat Ca, uiaom, B cTenHbIXx — kapOonaramu Ca, CONIIMHM, B TOM YHCIIE
runcoM. BHeceHne BelecTB HUBOTHHIMH B BEPXHHii TOPH3OHT 3JIOBHAIBHBIX MOYB
YacTO MpPEBBIAET MOCTYMJIEHHE AHANOTMYHBIX 3JEMEHTOB C OCTAaTKaMM DPaCTeHHii
(c onanoM). B nepeMellieHHH NMOYBEHHBIX MacC MOTYT NPUHUMATh aKTHBHOE y4acTHe
TaKHe )XHBOTHBIE, kaK kabaHbl. B MecTax ux MaccoBoro o6utaHHs Nopou kabaHoB MO-
ryt nocturatbh 5—10 % nnomanu yyactkos. IIpu 3ToM, no aauusiM A.B. Beikosa, A.B.
JIpicukoBa u T.H. Menanxonuxa (1abn. 10.12), orMeuaercs nepeMewinBaHHe BEPXHHUX
H HIOKHHUX clioeB (1o rry6uHsl 20 cM).

Tabauya 10.12. Ponp nopoeB kabaHOB B MepepacnpeneieHHd PaIHOaKTHBHEBIX Be-
wectB (MP/4ac) B iecHo#t noacTHike B okpecTHOCTAX YepHoObinbckoit ADC

BI'Ly, St % ot S KonTtpons, 6e3 nopoes IMopou kabaHos
PO APCRO” | Brileron | 1987 | 1988 | 1989 | 1990 | 1987 | 1988 | 1989 | 1990
KYJbTYPbl COCHBI, 14 43 41 30 25 18 22 16 21
35n
TO Xe, 40 n 11 41 9 6 5 21 4 3 4
TO %e 50-100 n 5 - 17 12 7 - 3 2 6
COCHAK ¢ ny6om 2 15 6 4 - 3 3 2 -

IIpumenanue. Sn — nnowaas nopoes, S — MowWAaAbL THNA Neca.

Kak BuaHOo 13 Tabnuupl, kabaHbl CyIIECTBEHHO YMEHBLUAIOT PAJIHOaKTHBHOCTD BEPXHErO
ciios: B 1,5-2 pa3a, “npumnaxaB” K BepXHeMY CJIOI0 He3arpsA3HEHHbI HIDKHHI CII0M MOYBEL

Takum 06pa3oM, KpyroBOpOT BEILECTB CKJIAAbIBAETCA U3 ABHXXEHHS 3JIEMEHTOB IO
TpodHyeckoit uenu (TpohHYECKHM CETAM), MHUTPALMH B Pe3yJIbTaTe re0JOrHYECKHX U
NOYBEHHBIX MPOLECCOB (MUTIOBUHPOBAHHE, 3PO3UA, CTOK, Nedsuus, MPHHOC Mate-
pHaJIOB C BOJIOH M BETPOM) M MmefoTYpOALMOHHON JEATEIbHOCTH XXHBOTHBIX M pacTe-
Huii (HOpBI, MTOPOH, XOABI B NOYBAX, BHIBAJILI U Np.). [1aBHOE cleacTBHE KPYroBopoTa
BELUECTB — MepepacnpeneseHie ux B nexocdepe, B NoYBe, yBeIHYEHHE KOHLEHTPALHH
psaa 3NeMEHTOB B BEpXHEM ropH30HT NouB. Oco6eHHO 3TO OTHOCHTCA K TaKUM Heol-
XOAMMBIM pacTeHHAM diieMeHTaMm, kak C, N, P, S.

Hrak, 6Monoriyeckuii KpyroBopoT BKJIIOYAeT JBHXKEHHE 37IEMEHTOB 10 TPOPHUECKHM
LENsM H CETAM H B pe3yJibTaTe poloLleii AeATeIbHOCTH XXHBOTHBIX, IPH 3TOM MOC/EqHAA
OXBaTbIBAET 3HAUUTENBHBIE TUIOIATH ECTECTBEHHBIX H HCKYCCTBEHHBIX 3KOCHCTEM.

ITouBa kak IKOJOrHYecKas CHCTEMa — OCHOBHOH HCTOYHHMK MHHEpAJIbHBIX [MHTa-
TeJIbHBIX BELIECTB Ul )KHBbIX OPraHU3MOB, B TOM 4Hciie # B MHpoBoM okeane. UmeH-
HO MOYBEHHBIH MaTepHal, oboraleHHbIi NUTaTeIbHBIMH BEILIECTBAMH, B NEPBYIO OUe-
pedb CHOCHTCS B MOpS M OKeaHbl H TaM MEpPeXBaTbIBAaETCA XHBLIMH OpraHH3MaMH.
BHromornyeckunii KpyroBopot MpHBOAMT K TOMY, YTO 4acTh 3NIEMEHTOB HaKarlIMBaeTCs
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B BEPXHHX MMOYBEHHbIX F'OPU3OHTAX, H 3TH MOJOKHTEIbHbBIE AHOMAJIHH B COAEPIKAHUH
pAZa 3MEMEHTOB MOTYT CIIY>KHTb PH OTCYTCTBHH 'yMyca CBHIETEIAMH TOrO, 4TO JaH-
HBIH CJI0H 6bLT KOra-To MOYBOMH.

leonoruyeckuii KpyroBopoT CO3JaeT B NEpBYIO O4epelb OCaZOYHblE MOPOABI, a
6uonoruueckuit Kpyrosopot GpopMHpyeT Ha 0OCaflOYHBIX nopoaax nousbl. Takum o6pa-
30M, 3TH ABa MPOLECCA ONPENE/IAIOT IKONOrHYECKHE YCIIOBHSA JUIA KH3HH CaMEIX pas-
HBIX BUJOB OPraHU3MOB, HX IBOJIOLHH, reorpapHyecKoro pacpocTpaHeHU.

Cnenyet 06paTHT BHUMaHHe, YTO COAEPXaHHe B aTMOC(epe yrJIeKHCIOro rasa u
yrjiepoja B FOpHbIX MOpPOAAX MOCTYXHJIO OCHOBOW I 3BOJIOLUHH XH3HH Ha 3emie.
JloCcTynHOCTh yriepona — OCHOBHOE YCJIOBHE CYIIECTBOBAHHS JXXHMBBIX OpPraHH3MOB,
ornpeneuBilee BCIO GHOXHUMHIO KH3HH.
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I'nasa 11
IIMKJIBbI OCHOBHBIX 3J1eMEHTOB B Ouocdepe

K OCHOBHBIM 31€MEHTaM, aKTHBHO YYacCTBYIOIHM B MOCTPOEHHH H (GYHKLMOHHPOBA-
HUH )KMBBIX OpPraHH3MOB OTHOCAT YTJIEPOA, a30T, ocdop, Kanuii, KanbLmii, cepy. Ux pac-
npeneneHye B NOYBaX M OpraHu3Max paccMoTpeHo B rnaee 10. B manHoii rnase o6cyxna-
I0TCs1 BOIPOCHI KPYTOBOPOTa, LIMKJIOB 9THX 3JIEMEHTOB B 6uocdepe. B o61ueM BHIe LMK
XapaKTepU3yloTCs MOTpeOeHHeM 31EMEHTOB PacTeHHSMH U3 OKpYXKalollei cpelpl, JBH-
JEHHEM 3THX 3JIEMEHTOB MO TPopUYECKOii LienH, OCBOOOKIEHHEM 3NIEMEHTOB M3 OpraHH-
yeckHXx coeMHeHHH. [T03TOMy BBIENAIOT MPOIYLIEHTH], CO3/AIOLIHE OPraHHYeCKOe Bellle-
CTBO, OPraHH4ECKy10 MacCy H peXyLIeHThI, pa3liaralolye 3Ty Maccy 0 BOIbI ¥ YTIIEKHCIIO-
ro raza. Ho rpu 3roM pa3iioskeHun 00pa3yloTcs NpOMeXyTOYHbIE MPOAYKTHI, THIIA TyMyca,
Topda, OTIIOKEHHH yris U np. YrIepox — IaBHbIH N0 Macce (M MO 3HAYEHHIO IS XKH3HH
JKHMBBIX OPraHM3MOB) d5ieMeHT. Ero conepxcanue B 3eMHo# kope coctasnser 0,02%. B u3-
BEP)KEHHBIX TI0POJAX ¥ METEOPHTAaX OHO TaloKe MopsAaKa n-10%%. B ocaouHbIx nopojax
(rnuHBl ¥ cnadusl) conepxxanue C Bospactaer 0 1%. B yrmicThIX XOHAPUTAX COAEPXKUT-
c1 3,4% C, B iyHHbIX rpyHTax 64-700 r/TonHy, win 0,006-0,07%. B Tpoduueckyio uenb
C nocrynaeT ¢ NOMOILbIO NpoxyueHToB. [IpoxyneHTs! — 3To aBTOTPOdBI: pacTeHHs, LHa-
HobakTepHH M XxeMobakTepuH. PemyleHTsl — Apyrue MHKpOOPraHW3MBI, )KHBOTHbIE, IPH-
6b1, BCE TE OpraHU3MBbI, KOTOPbIE OTHOCAT K reTepoTpodam.

IMockoneky m060# npouecc xapakTepusyercs Kod3pGULUHEHTOM MONE3HOro NeHCT-
BH, TO U OYHKIMOHHPOBAHHE TPOPHUECKOH LenH HAET ¢ GONbIIMMHU 3HEPreTHYECKH-
MH noTepsMH. Tak, paCTeHUs yCBaMBalOT JHlb 3—7% coiaHeyHo# 3Hepruu. Jlns cyie-
CTBOBaHHs TPABOAMHBIX XXMBOTHBIX Hy)KHa Macca PacTeHHH, B HECKOJIbKO pa3 MpeBOC-
XO[AIIAsA MacCy CaMHX XXMBOTHBIX. AHAJIOTHYHOE COOTHOLLEHHE HabmionaeTcs Mexny
Maccod TpaBOSOHBIX JKUBOTHBIX M XHIIHHKOB. Macca mociefHHX B HECKOJIBKO pa3
MeHbIUe MacChl TPaBOSAHBIX KHUBOTHBIX. DTO COOTHOLIEHHE MOJIyYHJIO Ha3BaHHE KO-
JIOTHYEeCKOi, WM TpodHUecKoi MUpaMHuIbl H IIMPOKO 00CyxaaeTcs BO Beex y4eOHH-
kax mo 3konorud. [To Tpoduyeckoit uenu (TpOPHUUECKHM CETAM) OCYLIECTBIAETCS
uukn yrnepozaa. Ero copepxanue B atMocdepe usmepserca 0,03% ot o6nema aTtmo-
chepbs naH 0,0233-10° r. 3anac ero moutH paBeH Macce C JKHBBIX CYLIECTB
(0,024232-10% r). Kak BuaHO, 3anachbi yriepoaa B aTMoc(epe H B XXHBBIX OpraHH3Max
6sm3ku. B nouBax 3amacsl yriepona Takxke AOCTHIAIOT 3HAYMTENbHOH BeauuHHbl. 1o
pa3HBIM OLIEHKaM, 3TH 3anachkl JOCTHUraoT 2- 10%° I, T.. Ha JBa nopsaka 6oJblue, YeM B
aTMocgepe M B KHUBBIX OpPraHW3Max. 3HauYHTeNbHbIE 3amachl yriiepoa HCKIIOYEHBI U3
KpyroBOpOTa B re0NIOrHYeCKHX NMOpoaax, Kak 3To OblJI0 MOKa3aHO B MpEAbIAYILHX IJa-
Bax. 3aKkperuieHHe yriiepoja B yriifiX, FOplOYHX claHuax, HeTH U rasax, AOJIOMHTaxX H
M3BECTHAKAX — re0JIOTHYECKHi npouecc, HAYIHA Nox BIUAHHEM JKHUBBIX OpPraHH3MOB
H NpPHUBOIALIMIA K HCKIIOYEHHMIO Yyriepoaa M3 GuocdepHbix LukI0B. MOXHO cornia-
cutbes ¢ E.A. JIMHTpHEBbIM, YTO UCKJIIOYEHHE YIJIepoJia U3 eXKEerogHOro IHUKjIa B Ha-
3eMHBIX OTJIOXKEHHAX — reoorHyeckuii npouecc. B To xke BpeMs LMK yriepoaa, CBs-
3aHHBI# C (POTOCHHTE30M, POCTOM pacTeHHi, MHUTAHHEM XXHBOTHBIX, MOCTYIUIEHHEM
yriepoia ¢ onaiaoM B NMOYBY, 3aKpenJieHHEM ero B MO4Be MpH NMOCTOAHHOM OOHOBIe-
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HHH — OuocdepHBIil mpouecc, WK, Kak HaseiBal ero B.P. Bunbamc, Manblii, 61onoru-
4eCKHi#i KpyroBopoT (B OTJIHYHE OT OONBIIOTO, FE0JIOrHUECKOr0).

P acnpenejeHHe OpraHH4eCKoro BeuiecTea v 0HOTHI B 3KOCHCTEMAX

Jns pewenns 3roit npoGnieMsbl CliexyeT NpoaHaau3NpoBaTh 3aKOHOMEPHOCTH (HOpMH-
poBanus ropu3oHToB Al 1 noactuaku (O1-3) B coBpeMeHHbIX MoyBax. OT TyHIAPSI K CTe-
NAM M MYCTBIHAM MPOHCXOIUT 3aKOHOMEpHas CMeHa KOJHUYECTBA M COOTHOUIEHUS (HTO-
Macchbl, MOPTMAcChl (MEPTBOE OpraHHYECKOE BEILECTBO — MOACTHIIKA, [yMYC), MacChl MHK-
poGoB 1 6ECIIO3BOHOYHBIX KHUBOTHBIX (Tabm. 11.1). Jlna smydiueit oeHKH 3THX H3MEHEeHHH
A.H. Mopo30B ¢ KoJUleraMi BbIAETWIH TPH IPYMNnbl OHOreOLIEHOTHYECKUX FOPHU3OHTOB B
IKocHcTeMax. BepxHuii cnoii — ¢uTocTparta, MK COBOKYMHOCTB )KHBBIX PacTeHHH, BKIIIO-
Yas CTBOJIbI JIepeBbEB, HX KPOHbI, KOPHH, HalIOYBEHHBII TpaBSHOH, MOXOBO#, JIMILIAHHHUKO-
BbIi MOKpoBbL. CpeHHi TOPH30HT , HWJIH ME30CTpaTa — COBOKYMHOCTh OPraHONE€HHBIX Io-
PH30HTOB: MOACTHJIKA, AEPHOBBIA H KYCTapHHYKOBO-KOpPHEBOii, TopdsaHoi, AO ropusoH-
Thl, COCTOSILIME W3 OPraHWYECKOr0 M MHHEpaJbHOro cybcTpara, MpH 9TOM COAep)KaHHe
MHUHEpaNbHOro cybcTpaTa MEHAETCs B 3HAUMTENBHBIX MNpEAeNaX, HO OCTaeTCs MeHblle
80%. Tpetwuii cnoif — nouBeHHbIH, COyM, WM NEJOCTpaTa — TOJILA MOYBbI OT OpPraHOIeH-
HOro ropu3oHTa 110 ropusonTa C. I'paHHLIbl MeXTY ClOAMH — (paKTaabHble (M3BUIIHCTHIE),
HO JUIs YTIPOLLEHHS MX MOXHO NPECTaBUTh POBHBIMH, YTO CYILECTBEHHO HE MOBJHUSET Ha
OLIEHKY GHOMacChl ¥ MOPTMAcChl B 3THX cosx (Tabm. 11.2, cm. Tabn. 11.1).

Tabnuya 11.1. 3anacel koMnoHeHToB B puTo-(1), Me30-(2) u negoctpare (3)

Ipu-
Mukpo6xas macca
oma duTtomacca, T/ra ;;(;cr;, MoprtMmacca,t/ra knetok, n-10°/ra

1 2 3 1 1 2 3 1 2 3
TYHApa 17 10 4 16 25| 80 30 3 40 | 170
ceBepHas Talira 189 20 5 6,6 10| 80 75 90 4 750
10)KHaA Taira 342 | 17 8 12,6 | 12 | 22 100 | 250 | 2600 | 450
WIMPOKOJNMCTBEHHBbIH Niec 250 12 12 12,6 3 3 175 | 378 | 600 {3000
cTens 10 8 10 8,2 2 3 200 { 31 | 11751800
cyxas crenb 5 2 10 28 102] 0,2 33 17 | 0,4 |1300
NyCThIHSA 1 0 6 30 (0,11 0,1 25 2 0 | 375
0
0

cybrponunyeckHii nec 400 15 25,5 | 30| 2,5 | 500 | 720 4 (1500
Tponuyeckuit AoxkaeBoii nec | 470 20 292 130 | 2,5 | 400 | 840 4 1500

IpocnexxuBaeTcs HECKOMBKO YeTKUX 3aKoHoMepHocTed. PuroMacca (M exeroaHsli
MPHUPOCT €€) HapacTaeT OT TYHAPSHI K LIHPOKOJIHCTBEHHBIM JieCaM U CHOBA CHHXAeTCs K
cTenaM M MyCTHIHAM. B cyGTponuyeckoM M TpOmMYecKoM Jiecax (pUTOMacca MaKCH-
manbHa (puc. 11.1). Haubonpuias 4acts MHKpOOpraiu3mMoB U 6eCrio3BOHOUHBIX XKH-
BOTHBIX B TYHZpE U Taiire OOHTAIOT B MOACTHIKE, B GoJee I0XKHBIX IKOCHCTEMAX — B
nouse (Tabn. 11.3, cM. Tabn. 11.2). B mMpokonUCTBEHHBIX Jlecax Macca 6ecro3BoHOY-
HBIX )KHBOTHBIX pacripefefaeTcs MOPOBHY MeXAy MOACTHIIKOH U nouBoil. OTMedaeTcs
npsAMas Koppensius MexJay COAepxaHHEM MOPTMAacChl M 300MacChl, YTO BBIPAXAETCA
B ONpeZeNIeHHOM Mapajuie/iM3Me W3MEHEHHA 3THX Moka3aTeneil no 3oHaM. M3BecTHo,
yTo nefodayHy pasfeNAloT Ha MOACTHIOYHbIE U YHCTO NoyBeHHbIe GopMsl. [To moTpe6-
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Puc. 11.1. Cpennss npoaykTuBHOCTS (a) u 3anackl 6uomaccel (6), B akocuctemax: 1 —
cywa; 2 — Tponu4yeckHe JOXAEBbIE Jieca; 3 — MYCCOHHble jleca; 4 — JeTHe3eleHble
neca; S — xBo#HbIe eca; 6 — 6opeansHble Neca; 7 — caBaHHbI; 8 — nyra u crenu; 9 —
TyHAphl; 10 — KycTapHHYKOBBIE MYCTHIHU; 11 — cyxue mycThIHM NbAbl; 12 — mons u
mnanrauuy; 13 — 6onora, mapuy; 14 — BHyTpeHHHE BOnOeMbI; 15 — okeaHsbl; 16 — Ko-

paniioBbie pudbl ¥ 30HBI NpUIKBa; 17 — Bech 3¢MHOH wap

Tabnuya 11.2. Pacnipenenenne Gputo-, MOPT- 1 MUKPOGHO# Macchl 1o cTpatam (B %
OT 3amaca 3THX KOMIIOHEHTOB B 3KOCHCTEME B LIETIOM)

duromacca Moprmacca 3oomacca MuxpoGHax mac-
3oHa ca
1 2 3 1 2 3 1 |2 3 1 2 3
TyHApa 50 |30 {20 |15 (60 |25 [0 [90 [10 |20 |2 78
ceBepHas Taiira 80 |15 |S 5 50 (45 (0 |90 |10 |10 |2 88
I0)KHas Taiira 93 |5 2 10 |20 {70 |0 |50 |50 |8 78 (14
LWHPOKONHMCTBEHHBIH Jec 94 |5 1 3 2 95 |10 |10 [90 |10 (15 |75
KOBbLILHAsA CTeMNb 50 |20 {30 |2 4 94 [0 |5 95 |6 50 |44
cyxas cTenb 20 |10 {70 |1 2 97 |0 |2 98 |2 0 98
MyCTbIHA 15 |5 80 |2 2 9% (0 |5 95 |2 0 98
cybrponunyeckwii nec 95 |0 5 6 2 92 |0 |5 95 (30 (2 68
Tponuyeckuit noxxaenoii nec |95 |0 5 10 {2 88 [0 |5 95 |3 2 65

ITpumeuanue. 1,2 ,3 — cooTBeTcTBEHHO (HKUTO-, ME30-, MegocTpata. Hynb B Tabauue o3Havaer Be-
nu4uHy Mexble 0,5%.
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Tabauya 11.3. 3anacsl NOACTHIKH, TyMyca U 300MacChl, r/M’ B pa3HBIX 30HATbHBIX
9KOCHCTEMAX

3oma 01-03 I'ymyc B cnoe 3oomacca B 3oomacca B
NOACTHAKA 0-20 cm 01-03 rouse
TYHIpa 8000 6000 10 <10
cpenHss Taiira 5100 2500 20 10
IIMPOKOJINCTBEHHbIE Jleca 3000 10000 60 40
crenu 2200 17000 35 200
CyXHe CTenu 100 9000 20 20

JIEHHIO OPraHHYEeCKOr0 BEILECTBA, M0 YYaCTHIO B TPOGHUECKOi LIeMH MOXHO BBIIEIHTH
MEepBHYHBIX pa3pyLIMTeNeii OpraHM4ecKoro MaTepuala, neTputodaros ¥ co6CTBEHHO
rymycoobpa3zoBareneii (b.P. Ctpuranosa, 10.H. YepHos).

K nocnegHuM ciemyeT OTHOCHTh XKHBOTHBIX, [IEpeMELIMBAIOIUX OpraHHYecKoe Belle-
CTBO C MHHEPAILHBIM H CIIOCOOCTBYIOIMM (HPOPMHPOBAHHIO MOYBEHHOTO MaTPHYHOrO Iy-
Myca — ryMyca, 3aKpeIUIeHHOro Ha NMOBEpXHOCTH MOYBEHHBIX 4acTull. JXuBOTHbIE, OOH-
TalOIL1E B MOJACTIIKE — B OCHOBHOM JECTPYKTODbI, pa3pylUarol1e OpraHH4ecKoe BeLlecT-
BO. JKuBOTHBIE, OOHTarOlIMe B NOYBE, NEPEBOAAT OpraHMYECKOe BEILECTBO JETPHTA H Tie-
perHos B nouseHHbIH rymyc. (Ilox nepernoeM MOHHMaeTcs OpraHUYecKoe BEeLEeCTBO, ab-
COJIIOTHO MOTEpABLIEE HCXOAHYIO (HOpMY, COCTOAILEE W3 OpPraHNYEeCKHX KOJUIOMIOB C He-
6onbLuoit npuMecsio, A0 20-30%, MuHepanbHbIX YacTHL). CylIeCTBYET TPeThs, HE MEHE
BaOXHAsA IPyMnna XHUBOTHEIX, MEPEMELLIHBAIOLIMX MOYBY, 3aTaCKHBAIOLIMX B MMOYBY JETPHT.
OO6uryr0 cxeMy NpeBpaLlieHHA OpPraHHYECKOro BELLECTBA B I'yMyC MOXHO MpeINCTaBHTb
ClIeIyIOLMM 00pa3oM: pa3pyILHTENH PaCTHTEbHBIX OCTATKOB MPEBPALIAIOT HX B AETPHUT H
neperHoii. Yacts 3TOro Matepuasa Apyrue skMBOTHBIE NEPEMELLIMBAIOT € MTOYBOH, 00pasys
CMeCh ICTPUTA U NIEPErHOA C MHHEpaJIbHBIMU YacTHIaMu (Tabi. 11.4).

Tabnuya 11.4. 30MbHOCTH U colepKaHUe a30Ta B % OT MAcChl IKCKPEMEHTOB HEKO-
TOPBIX MpeACTaBUTENEH TouBeHHO#H dayHbl (o naHHbM T.C. BeeBononosoii-ITepens)

3onbHOCTD OO6uwnii azor
Bun — —
Hcxonnsiit oman | Oxckpement | Mcxonmbiii onman| OkckpeMeHT
Leptojulus trilobatus 2,52 7,45 1,21 1,39
Megaphyllium projectus 4,50 9,60 1,23 1,43
Tipula pellostigma* 8,80 15,60 4,10 6,60
Dendrobena octaedra 12,6 27,4 1,88 1,82
Bibio sp* 7,2 17,3 1,92 1,80
Rossiulus kessleri 7,2 13,3 1,59 1,62
Cylisticus albomaculatus 7,2 16,4 1,84 1,90

Ipumeuanue. *~ NUYNHKH.

Tperba rpynmna >XKHBOTHBIX H MHKPOOPraHHW3Mbl (hOPMHPYIOT MOYBEHHYIO OpraHo-
MHHEpaJIbHYI0 MAaTpHLYy, Te OpraHuyYecKas 4acTb MaTpHLbI NpeAcTaBuseT coboi cob-
CTBEHHO MOYBEHHBIN ryMyc, COpOHpPOBaHHBI Ha MHHEPaJILHOH MAaTpHLE, Ha NOBEPX-
HOCTH MOYBEHHBIX YaCTHL,.

Canpodaru, noeaiolue omnaj, XoTa H YBEJIHYHBAIOT €ro 301bHOCTb 10 7-15 %, HO
¢akTHyeckn He 06pa3yloT noyseHHoOro rymyca. OHH 06pa3yioT CKOIUIEHHS MeperHos B
MOYBEHHBIX MOpPaX.
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B 06pa3oBaHHM MAaTpPHYHOTO MOYBEHHOrO ryMyca, 3aKpeTIeHHOTO Ha NOBepXHOCTH
MOYBEHHBIX MHHEDAJIbHBIX YaCTHL, B NMEPBYIO OYepeldb YYaCTBYIOT JOXKAEBHIE YEpPBH.
OHu 006pa3yloT KONpONHTHL: CMECh MHHEPAILHOTO CyOCTpaTa ¢ OpraHH4eCKHUM Bellle-
CTBOM, KOTOpO€ 3aKperuIeHO Ha MHHepaIbHOM cybcTpare H MMeeT IyMaTHBIH cocTaB (B
HeM npeobsaaloT ryMHUHOBbIE KHCIIOTHI).

JloxxneBble yepBH B TPH pa3a YCKOPSAIOT pa3liokeHHe Onaja pa3HbIX APEBECHBIX MO-
poxn. CoGCTBEHHO NOYBEHHbIE YEPBH NEPEMEIHBAIOT OPraHUYECKOE BELIECTBO C MOYBOA,
cnocobcTBys 06pa30oBaHHIO MAaTPHYHOrO rymMyca B mouse (FyMyca, 3aKpenjeHHOro Ha
NOBEPXHOCTH MOYBEHHBIX YacTHll). JIpyrue )HBOTHBIE H MOACTHIOYHbIE YePBH HOPMH-
PYIOT MeperHoii — pa3MesbueHHOE OpPraHHYeckoe BeLIECTBO C 6oJiee BBHICOKOH 30JbHO-
CThIO, YeM HCXOAHbIN onan. [loaTrBepxaaioT 3Ty MbIchb UccienoBaHus A.B. TuyHoBa u
H.A. 3BoHKOBOI. AHanM3MpoBaIH GOPMEI FyMyca B OYBE, B KOTIPOJIMTaX M Apuiocde-
pe (ToHKMH cio# MoYBBI 110 CTEHKaM X0A0B YepBeit) (Tabn. 11.5, 11.6).

Tabnuya 11.5. PacnpeneneHne MaTpHYHOTO ryMyca M A€TPUTa B MMOYBaX M 300T€H-
HBIX 00pa3oBaHHAX, % OT Cyxoil Macchl JepHOBO-MOA30JHCTONH MOYBBI (MO HAaHHBIM
A.B. TuynoBa u H.A. 3BoHKkOBOI1)

Jlo oTneneHus gerpura IMocne oTaenenus aerpura
Fnybunia, o Cobut | Caerp Cnds | Crk ' Cox Cn¢s J Crk I Cox
Jpunocdepa
5-10 5,19 2,17 1,21 0,22 0,99 0,59 0,22 0,37
10-15 4,16 1,65 0,98 0,20 0,78 0,63 0,20 0,43
15-20 3,88 0,83 0,96 0,21 0,75 0,75 0,17 0,58
Iousa

0-5 1,69 0,77 0,79 0,39 0,40 - - -

5-10 1,38 0,27 0,50 0,09 0,41 0,42 0,11 0,31
10-15 0,59 0,03 0,27 0,04 0,23 0,16 0,04 0,12
15-20 0,79 0,13 0,33 0,04 0,29 0,23 0,05 0,18

IIpumenanue k mabn. 11.5 u 11.6. Cobuy — obwmii yrnepon; Caetp — aerputhsiii; Cndk — duk-
cHpoBaHHblii no4Boii; Crk — ryMiHoBo# kHcnoToi; Chk — pynbBOKHCIOTHI; MPOYEPK — HET AAHHbIX.

Tabauya 11.6. CoctaB OpraHH4eCKOro BEIIECTBA B pa3HbIX KOMIIOHEHTaX JEPHOBO-
NoA30JMCTOR mnouBbl, % Ha cyxyw Maccy (no paHHeiM A.B. TuyHoBa u
H.A. 3BOHKOBO¥A)

KomnoneHt Cobuy Caetp Cnos
onaj 25,16 22,46 2,70
KOMPOJHTHI 4,01 1,10 1,22
apunocoepa 15-25 cm 2,72 0,55 0,79
noysa, rop. Aa, 0-5 cm 1,69 0,82 0,79
nousa, rop. Al, 15-25 cm 0,84 0,21 0,48

Hrak, MoxHO HaMeTHTh crenyiowuii wukn C B 6nocdepe. Yriaepon noraolaercs
pacTeHHsMH B BHIE yriekucinoro raza. OH npeBpaiiaeTcs UMH ¢ moMoupbio ¢oro-
CHHTE3a B OPraHMYecKoe BEeLIECTBO M 3aKperuifeTcs Ha HekoTopoe Bpems (OT AHeH
J0 coTeH JieT U 6onbliue) B pacTeHHAX. Pacrewus noenaiorca ¢utrodaramu, u C no
Tpoduyeckoi uenu ot ¢puTodaros MNOCTynaeT K XUIHUKAM, Hekpodaram u canpoda-
ram. IIpu 3TOM Ha Bcex 3Tanmax 4acTh OPraHHYECKOro BEleCTBa BO3BPAlLAETCA B aT-
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Mocdepy NnpH AbIXaHHH, YacTb MEPEXOAUT B NMOYBY WM NOHHBIE OTIOKEHHS BOJIO-
eMOB. YacTb OpraHH4YeCcKOro BELIECTBa, MOCTYNHBIUErO B NOYBY, MPEBPALIAETCA B
ryMyc H HaJlonro MCKJIIO4YaeTcs U3 KpyroBopora. YacTh BKJIOYAeTCA B reosioruue-
CKHH KpyroBopoT yriepoaa, o6pasys ropHble nopons! (H3BeCTHAKH, TOpha, YIiH H
np.). OXHOBpEMEHHO reoJorHyecKue NpoLeccs (COBpeMeHHas AeATeNbHOCTh ByJiKa-
HOB) NMPHBOAAT K NMOCTYIUIeHHIO B aTMocdepy (Hapany ¢ Bo3BpatoM B Hee CO; mpu
pa3noXXeHHH OpraHMYECKHX OCTAaTKOB) yriekucnoro rasa. Kak toabko B atMoctepe
MOABIIAETCS HEKOTOPBIA M30BITOK YIJIEKHCIIOro ra3a, HacTYNaeT NoTervieHue, HHTEH-
CHBHOE pa3BHUTHE PaCTEHHH U )KHUBOTHLIX KaJbLHEe(DHIIOB, 3aKPETUIAIOINAX KapOOHaTEI
(¥ yrnepox B LEIOM) B OpPraHOT€HHBIX MOPOAAX, KOTOpble HAYHHAIOT WHTEHCHBHO
00pa30BbIBAaTHLCS U HAKAILIMBAThLCA.

Huka azoTa

OcHoBHas Macca a30Ta COIEpXKUTCA B aTMOc(epe, rie 3ToT ra3 cocrasiser 78% ot
ee o6beMa. 3anachl a30Ta B BO3AyXe H3MEPAIOTCS BENHUHHOM 36,6-10 r. Cpentee co-
Jiep>kaHHe a30Ta B XKHBBIX oprann3max 0,3%, 4To cocTaBiseT NpHOIU3NTENBHO MacCy
B 7-10" 1, T.e. Ha 6 MOPAIKOB MEHBIIE, YEM B aTM0c¢ePe. B ropHeix nopoaax cozep-
’KaHMe a3oTa B cpeaneM 0,002% ot macchl, nmn 0,15-10° r B aurocdepe, T.e. Ha 7 mo-
PAAKOB MEHbIlE, YeM B aTMocdepe, U Ha MOPANOK MEHBLUE, YeM B )KHUBbIX OpraHU3Max.
3anachl a3oTta B auTOC(epe, BOZMOXHO, MpeyBeanYeHsl, Tak Kak kiapk 0,002 ckopee
BCEro XapaKTepH3yeT OCaJO4YHblE NOpOAbl, MOIIHOCTb KOTOpPBIX 3aMETHO MEHbIle
MOILHOCTH JuToctepsl. M3BepkeHHbIE NMOPOAbI MPAKTHYECKU HE COAEp)KaT a3oTa B
CBOEM COCTaBe. A30T OCafOYHbIX NMOPOJ, KaK H YIepoX, COAepKallHiics B HHX, CBOUM
NIPOMCXO0XKAEHHEM CBA3aH C TEM, YTO OCAJIOYHbI€ MOPOAbI B TOH HJIM HHOI CTeneHH
NpOIINH CTaAMIO NO4YBOOOpa30BaHHs, HIH Cy6akBanbHOro oGorauieH!s yriepoaoM U
a30TOM. B nouBbl a30T mocTynaer ¢ OTMEpIUIMMH OPTaHU3MaMH, C HX BBIIEIEHHAMH, B
pe3ynbTaTe 00pa3oBaHMs a30THCTHIX COEAHHEHHI B aTMocdepe MpH rpo3ax, HO IaB-
Hblif UCTOYHHUK — (ukcauus a3zora aTMocdepbl MHKPOOPraHW3MaMH, XHBYLIHMH B
nouse B CBOGOAHOM COCTOSHHH (a30TOOaKTep M Ap.) HIM B CUMOHO3€ C pacTEHHSAMH
(xurybeHbkoBbie 6akTepun). B pesynbTaTe rpo3oBbIX pa3psaoB MOXKET MOCTYNaTh A0 5—
10 kr a3oTa Ha rekrap.

Esxeroano B nouBy u3 armocepsi noctynaer 20-300 kr/ra (taba. 11.7).

Tabauya 11.7. CpenHue ypoBHH (PUKCALMM a30Ta pa3HBIMH cuMmbyo3amu (Mo AaH-
HeiM H. Bpanu)

Ipynna pactenuii, nyTts Ppukcauun A30TodHKCHpYIOWHIi OpraHnu3M Ypo;e::/gu:::uuu
1 2 3
Cumbnortuyecks 6000Bble

mouepHa (Medicago sativa) 6akrepuu (Rhizobium) 150-250
knesep (Tripholium pratense) 100-150
cos (Glycine max) 50-150
surHa (Vigna unquigulata) 50-100
monuH (Lupinus) 50-100
suka (Vicia vilbosa) 50-125
tacons (Phaseolus vulgaris) 30-50
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Oxonyanue Tabu. 11.7

1 | 2 | 3
He 6060Bble ¢ knyGenbkamu
onbxa (Alnus),06nenuxa, kasaypuHa u ap. | akrunomuuersl (Frankia) 50-150
Gunnera cHHe-3eneHble Bogopocau (Nostoc) 10-20
He 60608bie 6e3 kiyGeHbKoB
Degetaria decumbens 6akrepuu (Azospirillum) 5-30
Paspalum notatum 6axtepun (Azotobacter) 5-30
asona (Azola) Gaxrepuu ( Anabaena) 150-300
He cum6GuoTnueckue
HeT 6Gakrepun (Azotobacter, Clostridium) 5-20
HeT CHHe-3eJIeHble BOJOPOCITH 10-50

IMocTynuBuMi a30T ycBaHBaeTCA pacTEHHUAMH, BO3BpAILAETCA B MOYBY H MOCIHE
pa3yioXKEHNs OpPraHHMYECKOro BEIIECTBa CHOBa yCBaHBaeTcsi pacreHusAMH. IIpu 3Ttom
pasnoxeHHe a30TOCOAEPHKALIUX OPraHHYECKHX BEILECTB HIET MeIIEHHEe, YeM MoTeps
JpPYTHX BELUIECTB, I03TOMY B JAETPHTE COIEpiKaHHE a30Ta OTHOCHTENIBHO YBENHUYHBAET-
Cs1 110 CPaBHEHHIO C HCXOOHBIM PAaCTHTENbHBIM MaTepraioM. IMeHHO mMo3TOMy Hakor-
JIeHHe a30Ta B 1OYBaX NpPSMO KOppeHpYeT ¢ CoaepxaHHeM (HaKOMIeHHEM) B HHUX Ty-
Mmyca (tabn. 11.8; puc. 11.2) u orpaxaer oburyio npupoay 3THX MPOLIECCOB, CBA3aH-
HYI0 C OCTYIUIEHHEM M NpeBpalieHHEM OpPraHHYeCKOro BEIECTBA B MOYBaX.

Tabnuya 11.8. 3anacel rymyca 4 a3oTa B OCHOBHBIX MMoyBax Poccuu H mpuieraro-
KX CTpaH, T/ra (no aaHHeIM H.HU. BonoTuHoit)

Cnoii 0-20 cm Cnoit 0-100 cm
IMoysa
T'ymyc Asotr 'ymyc Asor
JIEPHOBO-MOA30MUCTasA H MOA30IHCTAA 56 33 100 6,6
cepas necHas 104 5,6 175 9,4
TEMHO-cepas JieCHast 118 6,7 296 14,0
YepHO3eM ONMOA30JEHHbBIH 132 7,0 452 25,2
4epHO3EeM BbILLENOYEHHBbIA 192 94 549 26,5
4YepHO3€eM MOLUHBIH THIMYHBIH 224 11,3 709 35,8
uepHO3eM 0ObIKHOBEHHBIH 137 7,0 428 24,0
TEMHO-KallITaHOBas 99 5,6 229 15,2
cepo3eM 41 2,8 93 8,6
KpacHo3eM 153 4,7 282 10,5

B MeTpoBOM c10€ NOYB MIaHETHl XPaHHUTCA 0,21-10'% r a30Ta. A30T NOYBHI BELAENS-
erca 0O6paTHO B aTMocdepy NMpH pa3ioKEHHH PACTUTENBHBIX OCTAaTKOB, C BblAENECHHS-
MH JKMBOTHBIX, B pe3y/ibTaTe NMPOLECCOB aMMOHMGHKALMH M NeHHTpHHKauuu. YacTb
MOYBEHHOro a30Ta NMoTpebiseTcs pacTeHUsAMH, H obllee KOIHYECTBO ITOro a3oTa MpH-
61M3MTENBHO PaBHO €ro COACPXKAHHIO B PACTEHHUAX.

AMMoHH}UKaUNA, HUTPHOHUKAUMA M AEHUTPHOHKALMA OTHOCATCA K MpOLECCaM
TpaHcdopMaLnH coeIUHEHHI a30Ta B MOYBAX.

AMMoHndHKaLHA — OCBOOOXKIEHHE HOHA AMMOHHSA U3 OPraHHYECKHUX COeJHHEHHH,
coAepXalluX aMHHOTPYNNbl, aMMOHHIHBIN a30T, aMHAbI M T.11. (Tabu. 11.9).
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Puc. 11.2. 3anacs a3ota (a) u rymyca (6) B pasHeix nousax B cinoe 0—10 (1) u 0-100 (2)
cM: 1-10 —noussl: 1 — nepHoBO-nOA30MKCTAsA, 2 — cepast JiecHasd,3 — TEMHO-cepas JlecHas,
4 — yepHO3eM OMOA3OJEHHBIH, 5 — YepHO3eM BBILIENOYEHHBIH, 6 — YEPHO3EeM THIHYHBII,
7 — yepHO3eM OOBIKHOBEHHBIH, 8 — TEMHO-KalITaHOBas NOYBa, 9 — cepo3eM, 10 — kpacHO3eM

Tabnuya 11.9. ConepxaHue pasiMyHbIX Ipynn COeAMHEHHWH a30Ta B HEKOTOPHIX
nousax, kr/ra B cnoe 0—20cm (no aauusiM I.C. Opnosa)

I'pynna JlepHoBo-noasonucras | THnuyHbIii YepHO3eM Cepo3em
BeCb a30T 3500 9800 3420
a30T aMHHOTpynn 425 1010 400
aMMOHHItHBII a30T 500 1040 650
a30T aMHHOCAXapoB 400 670 220
HErMapoONU3yeMblii a30T 1080 4340 1400

VIMEHHO 3TH COEIMHEHHH, pa3Narasch, MPUBOAAT K MOABJICHHIO B NMOYBE HOHA aMMO-
HHSA, KOTOpbIH cOpOMpyeTcs MOYBEHHBIM MOTJIOLIAIOLHM KOMIJIEKCOM, CIIOUCTBIMH MUHE-
panamu. [loyBeHHBIE MHKPOOPraHHU3MBI-HUTPU(PHUKATOPE! NEPEBOAT aMMOHHI CHavyaia B
HUTPHTBHI, a 3aTeM B HUTpaThl. IIpeBpalueHne B HUTPUTHI MPOMCXOAMT MPH BO3AEHCTBHH
6axrepuit (Nitrosomonus u ap.). B atom cimyyae NH; okucnsercs njo HNO, o cxeme:

NH; — NH;0H — HO-N =N-OH —» HO-N = 0.

OxucneHne a30THCTOH KHCIOTHI (M HHTpHTOB) B a30THY0 HNO; (u B HUTpaThl)
NPOUCXOANT MNOA AeiicTBueM MHuKkpoopranu3moB (Nitrobacter u ap.). HUTpaThl H HHT-
PMTBI JIETKO pacTBOPHMBI M OBICTPO BBLIMBIBAIOTCA M3 MOYBLI. Peakuus npespaiieHHs
HUTPHTOB B HUTPaThl HAMHOro ObiCTpee, YeM MpeBpalieHHe aMMHaKa B HUTPHTHI, MO-
3TOMY B MOYBE COJEPKATCA B OCHOBHOM HHMTpaThl. OKHCIIEHHE AMMHaKa HIET B OKHC-
JIMTENBHBIX YCNOBHAX TpPH OKHCIMTENbHO-BOCTAHOBHTEJILHOM noTeHuuane 400-
600 MB. Ecnu B noyBe co31al0TCA BOCCTAHOBUTENbHBIE YCJIOBHUA, TO HAET NpoLecc Ae-
HUTpH(}HKALMK — BOCCTAaHOBJIEHHE HHTPATOB A0 ra3oB N, u N,O. Ipouecc neHuTpu-
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(uKauuy MIET SHEPTHYHO B NeEpeyBJaXHEHHBIX NMo4Bax npu temneparype 25°C. Ipu
3TOM B BO3JyX MOXET BbIIENATHCA 33 BereTalHOHHbIH nepuox no 7,5 kr/ra N>O. Bre-
CEHHE HaBO3a MOXET yBeJUYUTh IMHCCHIO N,O B 3040 pa3.

A30T — HeOOXOAUMBIH NUTATENBHBIH 3JIEMEHT, TO3TOMY YPOBEHB €r0 COAEPKAHHA B
NouBe onpelenseT NPOAYKTHBHOCTb 3KOCUCTEM Hapsady ¢ Apyrumu ¢akropamu. BHe-
CeHHe a30Ta MpH HEeJOCTaTKe BOAbI B MOYBAX apHAHBIX PErHOHOB CMOCOOCTBYET MO-
BBIIIIEHHIO NPOXYKTUBHOCTH 3KOCHUCTEM H YNIy4ILIEHHIO COCTOAHHUA pacTeHuil. B 1o xe
BpeMs H3OLITOK HUTPATOB B NOYBaX MPHBOIHUT K YBEIHYEHHIO HX COIEP)KaHHUS B IPYH-
TOBBIX BOZAAX, B MPOAYKTaX MUTAHHA, YTO BPEIHO IJIA 310POBbA XHBOTHBIX H YeliOBe-
ka. Cuuraetcs Takkxe, 4To N,O pa3pyuiaeT 030HOBbIH 3KpaH MjaHeTsl. B cenbckoM xo-
3siiCTBE a30THbIE yJ0OpeHHs — [NIAaBHOE CPEACTBO MOBLILIEHHE YPOXKas.

Hukn docdopa

W3BeprkenHsle nopoabl copeprkar B cpenHeM 0,30% P,Os ocanounsie — 0,13%, pacre-
Hus — okono 1%. TakuM oGpasom, 3anacel P,Os B nuTOc(hepe cocTaBiser 0,2-10I7 T, XH-
Bble OpPraHU3MBbI COJEpXKaT MPHOIHU3HTEBHO TaKoe JKe KonnuecTBo (ocdopa (0,2:10" ).
Takoe coBnaseHHe 03HayaeT, 4To hocdop — oauH U3 AePUUMTHBIX 3IEMEHTOB, COAEpXKa-
HHME KOTOpOro B OOBIYHBLIX TMOYBaX NOCTATOYHO HH3koe. MiMeHHO no3tomy O. JIubux
MPEIOKHI B MEPBYIO Ouepeb MO CeNbCKOXO3AHCTBEHHBIE KyIbTYPbl BHOCHTE (hocop-
Hble ynoOpeHus. B xuBbIx opranusMax ¢ochop BXOAMT B nUNHMAbI, Hykieatuasl, AP u
AT® u T.n. OH B OCHOBHOM COIEP)KHUTCS B CEMeHax pacTeHHil. B pacrexus gocdop no-
CTynaeT TONLKO U3 NMouBbl. B MuHepanbHbIX cybcTpaTax ¢hochop ConepKHUTCS B alaTHTaXx,
tdocarax xenes3a 1 aoOMHHNA. MHHepanaMi OpraHHYeCKOro NpOMCXOXKAEHHS ABIIAIOTCA
¢ochoputsl. [Ipn BHeceHuu Gonblunx 103 docdopHbix ynodpenuit ocdop yacto cHo-
CHMTCA BOJIOI B GIH3NeKallHe BOAOEMbI, POUCXOOUT HX 000raleHne 3THM 31EMEHTOM U
OypHOe pa3BHTHE BOAOPOCJIEii (3BTpOdHKALIHA BOLOEMOB).

TakuM 06pa3oM, MOXHO OTMETHTb, 4TO (octhop B nuTOChHepe HaXOOUTCS B OCHOB-
HOM B paccesHHOM COCTOSHHH. B ocagouyHbix mopomax oH o6pa3yeT CKOMIEHMs, CBA-
3aHHBIE C JEATENbHOCTHIO OMOTHI B MpeAbIAYLLHE reoNorHyeckue nepuoanl. Pacrenus
¥ XMBOTHBIE KOHLIEHTPHPYIOT poctop, ¥ MouBbl, 0COGEHHO X BEpXHHE T'yMYCOBbIE
rOpPHU30HTHI, B cpenHeM Goraue dhocdopom, yeM noysoobpasyromue nopoasl. Ho npu
CeJIbCKOXO03HCTBEHHOM MpoHu3BoAcTBe Pocdopa, kak MpaBUIIO, HE XBATAET H BHECEHHE
€ro B MOYBY pe3Ko MoBbiaeT ypoxaid. OnHako coaepxanue P,Os B moOuBeHHOM pac-
TBOPE CBhILIE 5 MI/JT NPUBOAMT K TOMY, YTO PaCTEHHs BBIAEIAIOT €r0 U3 OpraHu3Ma.

Hau6onbluas JOCTYMHOCTH A1 pacTeHuii pocdopa NoOUBEHHbIX COEAHHEHHH OTMe-
yaetcs npu pH=6-6,7 [Ipu pH 3,5-5,4 pocdop obpasyer coeAMHEHHS C ATIOMHHHEM,
»eJie30M, MapraHieM, HaXOAAIMMHUCS B MOYBEHHOM pacTBOpPE, KOTOPbIE COCTABJIAIOT
35% ot nousBeHHoro ¢ochopa, BXOAALIErO B COCTaB HEOPraHHYECKUX COEAUHEHHH NpH
pH 3,5 u 0 npu pH 5,4.

Bce 6uoreHHsle 3neMeHTH (a30T, ¢ocdop, kanuii) HEOOXOAUMBI pacTEHHSAM, HO
BHECEHHE HX B Goliee WM MeHee ONM3KMX 103aX JaeT HEOAWHAKOBYIO MpHOGaBKy ypo-
xas (Taba.11.10; puc. 11.3).

MHoroyucieHHsle OnmbIThl MO 3(PeKTHBHOCTH YROOpeHMH nokas3anu, 4YTO Hau-
6onbiuas npubaBka ypoxas OTMeYaeTcs OT BHECEHHA a30Ta, 3aTeM OT ¢ocdopa u Ha
TPETBEM MECTE CTOMT Kaiui. Vi3MeHss COOTHOlEeHHe yaoOpeHHil MOXHO HOOGHTBCA
MaKCHMaJIbHOro Ypoxas npu Hanbosnee 5JKOHOMHBIX 3aTpaTax.
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Tabnuya 11.10. Oevicteue apyx mo3 N, P, K (mpu6aBka ypoxas N0 OTHOLUIEHHIO K
Hey0OpeHHO# noyBse)

45 kr/ra 120 kr/ra
Mousa

N P K N P K
NepPHOBO-MOA30/IMCTasn CyrIHHUCTAs 33 24 15 80 56 27
cepast necHas CyrJIHHUCTas 46 25 9 66 28 19
BbILLEIOYEHHBIH YepHO3EM 31 30 11 65 52 18
MOLUHBIA THNHYHBIH YEPHO3EM 12 23 14 77 41 23
0ObIKHOBEHHBIH YepHO3EM 11 26 3 36 23 10
npeiKkaBKa3CKuii YepHO3eM 7 3 2 5 13 7

—
[=3
(=4

8

>
S

Ipubaska ypoxas, %
S 8

o
}

Mousn

Puc. 11.3. Ilpu6aBka ypoxas ot BHeceHus NPK B mouBbl: 1 — IepHOBO-IOJ30JMCTHIE;

2 — cepble JIECHbIE; 3 — TEMHO-cepble JIECHbIE; 4 — YepHO3eMb! OTOA30JIEHHbIE; 5 — YEPHO-

3eMbl BbILIEJIOYEHHBIE; 6 — YepHO3eMbl OOBIKHOBEHHBIE (103! YN0OpeHHii — nepBbie TPH
koJionku 120 kr/ra, octanbHele — 45kr/ra)

Ipu pH 3,5 6onee 60% “Heopranuyeckoro” ¢docdopa cocrasnser P, ¢puxcnposaH-
Helit ruapokcuaamu Al, Fe, npu nossiennu pH no 8 nons atix dopm P cHmkaercs no
HyJ4, ocobenHo pesko npu pH 5,5. B auanasone pH 5 — 8 yacth Heoprannueckoro P
cBa3aHa ¢ cunukatamu (no 20%). Ilocne pH 6 dochop B ocHoBHOM cBa3biBaetcs ¢ Ca,
o6pasys pocdartsi (cBrite 90% ¢uxcuposanHoro P). [Ipu BueceHuu B nouBy Caz(PO,);
u Ca(H,PO,); onu npespatiatorcs B Ca(HPOy,), a 3aTeM MOryT 4YaCTHYHO NpEBPATUTHCA
B doctopuyio kuciaory H;PO, n B HepacTtBopumbie ¢ocdatsl Al, Fe. Ananornyno P
BXOZHT B CTPYKTYpPY aJllOMOCHJIMKAaTOB, OCOOEHHO Ha CKOJlaX KpHCTAILIOB.

Hukasl kaaus

XoTs comepxaHue Kanus (B cpeqHeM okono 2,5% oT Macchl) B IMTOCchepe npesbilia-
eT cofiep>kaHue a3ota U ¢pocdopa, MoTpeGHOCTb B HEM pacTeHH U JPYTHX KHBBIX opra-
HH3MOB nocmro'mo Besinka. PacTutenbHbli MokpoB 3emnu coaepxur ao 3,6 10° T, nou-
Ba — 3,8-10'% T kanus. [To 5THM aHHBIM, 0GECIEYEHHOCTD pacTeHHH KajueM AOCTaTOYHO
Beicoka. OHako GoJbluast YacTh KajHsA B NOYBE HAXOAMTCA B CTPYKType MHHEPANOB H
Mano AOCTyNHa Juif pacTeHHd. O JOCTYNMHOCTH Kanus CyJAAT MO €ro MOCTYIUIEHHIO B
pa3HyHBbIE BBHITSHKKM W3 MOYBBI (CONEBBIE, KHCIOTHBIE M MP.), @ TAKXKE MO W3BJICYEHHIO
ero katHoHutam. CpaBHeHHE MOYB, OCAOYHLIX M U3BEPXKEHHBIX MOPOJA MOKa3bIBACT,
YTO B OCAZOUHBIX NMOpoAax conepxurcsa kamua 1,8% or maccel, B Gasanbrax — 1,6%, B
rpanuTax 2,3%, B nouse — 1,36%. I1pu o6pa3oBaHuH 0CaloYHBIX MOPOA H MPH NOYBOOG-
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pa30BaHHM MPOUCXOAMT noteps kanusa. OH BBIHOCHTCS B MHpPOBOIi OKeaH, rie ero co-
JEepXXaHHE COCTABNSAECT B cpeaHeM, 385,5 Mr/n, Wi npH mMacce ruapocdepsl 1,41-10%kr,
4,30-10"" 1. Teonornueckwuii KpPYTOBOPOT KajlMs NPHUBOAMT K €ro fnorepe Ha Cylle W Ha-
KOIUIEHHIO B OKeaHaX. BBIHOCHTCS B mepBylo ouepelb MOABIKHBIA KajlMii, a Takke Ka-
JIMi THHUCTBIX MUHEPAJIOB, KOTOPBIE TAKKe MOCTYMAIOT B OKEaH C CYILH.

B kuBBIX OpraHM3Max KalMH MIPaeT aKTHBHYIO POJIb B CHHTe3e M OOHOBJIEHHH
6enkoB, B MOAJEPKAaHUH AKTUBHOTO COCTOAHHUS KJIETKH, B PEryJIAUHH 0OMeHa BEILeCTB.
Ero Henb3s 3aMEHHTh JPYTHMMH 3JIeMEHTaMH, MO3TOMY KaJIMii COCTaBJISET Ty OCHOB-
Hy1o Tpuaxy anemeHToB (N, P, K), koTopble MOBCEMECTHO UCTIONB3YIOT KaK YAOOpeHHs
Juis pacteHdii. OObIYHO pacTeHHs MOIJOLAIOT Kajuus W3 Nousbl B 3—4 pasa 6osslue,
ueM docdopa, U MOYTH CTOJIBKO, CKONBKO a3oTa (140-180 xr/ra).

MoxHo BeIAEIHTB TpH rpynnbl coearHeHnit K B nouse. 1. HepoctynHelit ans pac-
TeHui K, Bxoasmuii B nojieBble wmnatel, cmoabl. Cocrabaser 90-95% Bcero noyseH-
Horo Kanus. 2. Cnabo nocrynusiit K, 1-10%, ¢puxcupoBaHHbII TIMHHCTBIMU MHHEpa-
JaMH B MEXCJIOEBBIX monocTaxX. 3. JIocTynmHbli Ans pacteHMil Kaiwif, OOMeHHbIH H
PacTBOpPEHHLIH B MOYBEHHOM pacTBope, 1-2% ot nouBeHHOro kanus. B nmousax pacre-
HH# MOTPEOAIOT AOCTYNHBIA Kanuid, a c1abo JocTynHsli (HeOOMeHHEIH, (PHKCHPOBaH-
HBLIA) MEUIEHHO MOCTYNaeT B MOYBEHHBIH MOIJIOMIAIOIMI KOMILJIEKC, CTAaHOBACH 00-
MeHHbIM. [TocnenHuii 65ICTPO NepexoauT B MOYBEHHSLIH pacTBop. O6 oGecneueHHOCTH
pPacTeHHH KaJlMeM MOXHO CYAHTb [0 ero Colep>kaHuio B BBITOKKAX (Taba. 11.11).

Tabnuya 11.11. ObecneyeHHOCTh pacTeHu# kanueM (B Mr/100 r nousbl) Ha pasHbIX
noyBax (no aanHeiM U.I'. BaxxeHnHa)

K,0 K,0
Ob6ecneueH- B YKCYCHO-aMMOHHIHO# BBITAXKE B BbITXkKe NaCl
HOCTb 3epHosble, | Kopuennoabl, | Oeow- | 3ephosble, | KopHennoabi, OBouHbie
NeH kaprodens Hble | neH, Tpassl kaptodens
HHU3Kas <10 <15 <20 <7 <10 <15
cpeanas 10-15 15-20 20-50 7-10 10-15 15-20
BbICOKaA >15 >25 >30 >10 >15 >20

Iuxcasi cepol

Cepa — Taloke OfUH M3 OCHOBHBIX HEOOXOIMMBIii JUIA )KMBBIX OPraHM3MOB JIEMEHT.
Cepa BXOOWT B COCTaB pAla aMHHOKMCJIOT (METHOHHH, LIMCTEHH, MCTHH), BATAMHHOB
(THaMuH, GHOTHH), MaceJ (4eCHOYHOe, FTOPYHYHOE), OHA YYacTByeT B OOMeHe BelleCTB, B
PacTeHHAX CYILECTBYET LMK/ COSAMHEHHH cepbl — OT cepbl Cynb(paToB IO Cepbl CyJlb-
¢uaHbIX rpynn. B opraHu3Msl )KMBOTHBIX cepa Momajaer NHub ¢ nuieil. [lepeomar
cepy B HeoOXoAMMble OpraHHYeCKHe COEOMHEHHsA MHUKPOOpraHW3Mbl W pacrenus. Ilo
naHHeIM H.H. 1lleBsakoBo#, LMK Cepbl B paCTEHUAX HAYMHAETCA C aHHOHA SO4*, xoto-
pblit pacTeHHs MOIJIOLIAIOT U3 MOYBbI, © KOHYAETCs 3THM K€ HOHOM NpH MeTaboau3Me B
pacrennsx. Ho yacTe cepbl Hamonro 3akperuifeTcs B OPraHMYeCKHX COEUHEHHAX M Mo-
CTyMaeT B MOYBY, Il NEPEXOAUT B MHHEPAIbHbIE COEMHEHHS C MOMOLIBIO MOYBEHHOM!
¢dayHs 1 Mukpooprann3moB. CojepxaHHe cepbl B M3BEPXKEHHBIX MOPOAAX AOCTUraeT
0,03%, B ocaouHbIX (rMHHBI, KapGoHaTHBIE nopoast) — 0,24%, B neckax 0,01% ot Mac-
cel. B nouBax copeprkanue cepsl B cpenteM 0,08% ( B 3aBUCHMOCTH OT KJIHMaTHYeCKO#H
30HBI). B ryMHAHBIX MOYBax cepa B NOYBE BXOAMT B COCTaB OPraHHYECKOro BELIECTBa, B
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apHAHBIX NI0YBaX, KPOME TOTO, B COCTaB Cyb(haToB, B 60JOTHBIX — B COCTaB CyJb(HIOB.
M3 GONOTHBIX MOYB Cepa MOXET BBIAEATHCS B BHIE CEPOBOLOPOAA, YTO COCTABJIAET
WHOTZA €ro 3aMeTHYIO NPUMECh B MPU3EMHBIX CloAX atMoctephl. Beinenenue ceposo-
JI0poAia OTMEYAeTCs Taloke B ByJKaHHYECKHX perroHax. Tak, MOBBILIEHHOE COlepKaHue
cepoBojopona otMeyaercs B atMoctepe Jlommusl cmeptH Ha Kamuarke, rae cepoBozo-
pon ABIAETCA NMPHYHHONI CMEPTH XXKUBOTHBIX, BABIXAIOLIMX BO3AYX M3 MOJYMETPOBOIO
npusemHoro cnos. Ha kaMHAx okono ¢ymMapoin yacto ocenaer 3nemeHTapHas cepa. Cepa
BXOIMT B coctaB nuputa (Fe,S) — mmpoko pacnpoctpaHeHHoro MuHepana. IIpobGnema
NMpHUTa 0cOGEHHO BO3POCIA, KOrJa CTAIH Ha MOBEPXHOCTD NMPH HOObIYE YIIis U3BJIEKATh
BCKpBIILHBIE MOpOJbI, oboraleHHsIe 3THM MHHepanoM. Ha Bo3ayxe, B3auMoneicTBys ¢
BOJIOH, OH GBICTPO OKHCIIAeTCsA, 00pa3ys CepHYIO KHCIOTY, YTO AeNaeT NOYBY TOKCHUHOM
1A pacTeHHd. B apuaHbIX yCNIOBHMSX, NpH 3aCONIEHHMM NOYBBI CONOHM, CepHas KMCIOTa
OKa3anach Haubonee ynmayHbiM cpeicTBoM Meiuopauud. B Apmennu I'.II. ITerpocsH
MIPUMEHHJ TIPOMBIBKY 3aCOJIEHHBIX CONOM MOYB CEpHO#M KHUCJIOTON M MOJy4Yus mpekpac-
HbIE 3€MJIM U CaJloB H BUHOTPAJHHKOB, IIPH 3TOM HMCIOJB30BaIH O0TpaboOTaHHYIO Tex-
HHYECKYIO CEPHYIO KHCJIOTY. B naxoTHble OYBHI cepa MOCTYMAeT C TAKUMH ya00peHHs-
MH, Kak cynepdocdar, cyabpar amMonus 1 ap. [IpoMbileHHbIE NPeANPUATHSA TaKOKe
SIBJIAIOTCA MCTOUHHKOM Cepbl. Bbienssa cepHblif ¥ CEPHHCTBIN Ia3bl, OHH 3arpA3HAIOT
JIOXK/IEBbIE OCAJIKH, H C HUMHU B NOYBY NOCTYNaeT B ropojax a0 40 Kr, OKoJIO 3aBOAOB 10
150 xr/ra cepsl. PacteHus B cpenHeM coaepxar 5% cepbl OT Beca 301bl. B pacTurens-
HOM MOKpOBE 3anaceHo okoJio 1,2 10" r Cepbl, B MOYBE —1,5-10Is T, B MUPOBOM OKeaHe —
1,8-10'® 1. 3i undps! nokassiBaIoOT, YTO cepa — He AeHLUTHBIH d51eMeHT B GHocdepe.
Ho B ryMuaHEIX paifoHax cepa coepXHTCH B OCHOBHOM B OPraHHYeCKHX COeIUHEHH U
CTaHOBHMTCS JOCTYMHOH JIMIUG NPH Pa3NnoXXeHHWH aeTpuTta. [1o3TOMy B OTAENBHBIX Taexk-
HbIX GHOreoeH03aX pacTeHHs UCIBITHIBAIOT HEKOTOPYIO MOTPEOHOCTE B JOMOJHHTEb-
HOM BHECEHHMH cepbl B MOuYBY. MI3BeCTHO, YTO cepa NPENATCTBYeT 0Opa30BaHMIO UTHH-
HbIX NMOJMMEPHBIX LENoYeK opraHudeckux seuiects. [Io3ToMy B ouBax, riae COmepKUT-
s U30bITOK CEPHI CIEAYET 0XKUAATh, YTO B yMyce MpeodnagaoT KOPOTKHE MOIMMEPHI C
OTHOCHTEJIBHO He6OMNbIIOH MOJIEKYIAPHOI MacCOiA.

JlurepaTrypa

bapbep C.A. Buonornyeckas J0CTyMHOCTb MHTATENbHBIX BELLIECTB B nouse. M.: Arponpomuszar, 1988.

Baxnoe B.K. BuoreoxuMuueckne acnektsl GonotoobpaszoBarensHoro npouecca. HoBocu6upcek:
Hayka, 1986.

Bbopoeckuit B.M. O coneoGMeHe Mexay MOpeM M Cylleil ¥ MHOroJjleTHeif AHHaMHKe MOYBEHHBIX
npoueccos // [Tousoeaenue. 1961. Ne 3. C. 1-11.

Bmoposa B.H. KpyroopoT BeLleCTB HEKOTOPbIX THNOB ceBepoTaexHbix Jiecos // [TouBoBenenme.
1986. Ne 4 . C. 90-101.

TI'axosa H.C. Copepxaunne P,Os B nouseHHbIX koHKpeuusx Cpeane-AMypckoid HH3MEHHOCTH.
Tpyas IMpumopckoro CXH. 1978. B. 52. C. 510-513.

3onn C.B., Tpaenees A.Il. Amomuuuii. Ponb B noyBooOpa3oBaHHH W BIHAHHE Ha pacTeHHS.
JHuenponerpsck: Uza-so AI'Y, 1991.

Kaypuuee H.C., Ho30pynosa E.M. Yuer MUrpauun HEOTOpPbIX COEAHHEHHIT B MOYBE C MOMOLIbIO
NH3UMETPUYECKHX XpoMaTorpaduyeckux konoHok // [Tousosenenue. 1960. Ne 12. C. 30-35.

Manyuaposa H.A., Cmenanoe A.JI., Ymapoe M.M. Oco6eHHOCTH 00pa3oBaHHA KOHEYHbIX Mpo-
JIYKTOB J€HUTPH(HKAUHK B BOAONPOYHBIX arperatax mous pasHbix tHnos // IloyBoBeaenue. 1999.
Ne 6. C. 62-72.

Ymapoe M.M. Accounarustas asorpukcauus. M.: H3a-so MI'Y, 1986.

Lllessxoea H.H. Merabonusm cepsl B pacteHusx. M.: Hayka, 1979.

Hnwun A.JIL., XKaproe M.A. ®ochop n kanuii B npupone. Hopocubupck: Hayka, 1986.

157



I'naBsa 12
IIoyBeHHOE OPraHNYecKoe BemecTBO

BHonorudeckuit KpyroBopoT, 0COOEHHO LMKI Yriiepoia, NPUBOAMT K HaKOIUIEHHIO B
noyse opraHuyeckoro BewectBa. CaMo (opMHpOBaHHe MOYB M3 OCAAOYHBIX MOPOA CO-
IIPOBOX/JAETCS HACEeNOBaHHEM MOYBOIf OpraHHM4ECKOro BELIECTBAa OCAJOYHBIX MOpOA H
oOpa3oBaHueM rymycHoro npo¢wm noys. C ceBepa Ha Ior Hameuaercs CleAyiolas rio-
GasibHas 3aKOHOMEPHOCTB B HAKOIUIEHHH OPraHHYecKoro BEIeCTBa M ryMyca. B ceBepHbIX
NoYBaX OCHOBHAsA Macca OPraHWYECKOro BelEeCTBA HaKaIUTMBAeTCs B NOACTHIIKE U Topde.
K 1ory, 1o 4epHO3eMOB THITMYHBIX BKIIIOYUTEJILHO, 3ariachl OPraHHYECKOro BELLECTBA B Op-
raHONe€HHbIX FOPH30HTAX YMEHBIIAIOTCA H YBEIHYHBAETCA IyMYCHPOBAHHOCTD TOYB, 3ana-
cbl rymyca B nouse. Erlie 10)kHee YMEHBILAIOTCA U 3amachl OpraHHYeCcKoro BeLIecTBa B Op-
raHOTeHHBIX MOPH30HTAX, W 3amackl rymyca B npogune nousbl. OcoOeHHOCTH pacripee-
NleHHs OpraHMYecKoro BeLeCTBa M ryMyca B nouBax Poccuu paccmatpuBaiocs B riase 0.

Takum obpa3oM, pa3zmuaroT aBe (HOpMbI OpraHHYECKoOro BellecTsa B mouse. Ha mo-
BepXHOCTH (OpMHpyeTcs Cnoi MOACTHIKH, COCTOSMIEH M3 OMaBLIMX JHCTHEB H XBOU
(B NeCHBIX 9KOCHCTEMAX) M TPaBAHOIO BOWIIOKA, WM KajljaHa, B TPaBAHBIX IKOCHCTEMAX.
B nouse obpasyercs coGCTBEHHO MOYBeHHBIH rymyc. JlecHas MOACTWIKA MpenCTaBnseT
coboii koMmakTHOe 006pa3oBaHHe B BUJIE MOYTH CIVIOLIHOIO C/OS Ha MOBEPXHOCTH JIECHBIX
noys. CaMo Ha3BaHWe BOIJIOK MOKA3bIBAET, YTO 3TOT JOBOJBHO PBHIXJIbI OpraHOreHHbIH
CJIOi COCTOMT M3 MEepeIUIeTeHHBIX OCTATKOB TPaBAHMCTBIX PaCTeHHii, B OCHOBHOM TOHKHX
M IJIMHHBIX JIACTHEB M COJIOMHH 371aK0B. Boiisiok YacTo 3aBHcaeT Ha NepHHHE TpaB, 00pa-
3ys “BHCSYHIA” OpPraHOTEHHBIH NOPH30HT. DTOT N'OPH3OHT CIIYXXHUT MPENATCTBHEM IUIA 10-
CTYIUIEHUs CEMSH B MOYBY, B TOM YHCJIE CEMSAH APEBECHBIX pacTeHHid. IMeHHO nmoatomy
CYXOIOJIBbHBIE JIyra OUeHb MeUIEHHO 3apacTaioT JIECOM, B OCHOBHOM B MECTax, Iie OpraHo-
PeHHbIe FOPU30HTHI HApYLLIEHE], IEPH COAPaH MK NepeKphIT BIOpOCaMH KpoTa.

HoacTunka

JlecHas moAacTHNIKa 0OpasyeT IUVIOTHBI FOPH30HT Ha MOBEPXHOCTH MOYBEI, COCTOS-
it u3 1-3 cnoes. [lepssiit cnoit (0603Hauaercs kak O1, nnu Ao’, uan L) — onan ato-
IO WJIK MPOLLIOro roja — COCTOMT HX MOTEPABLIMX CBOH LBET H MOOYPEBILIHX XBOH WIIH
nucTheB fepeBbeB (pucl2.1). Ho nucThs M XBOA COXpaHAIOT CBOIO (opMy, H MO HUM
MOXXHO OIpEeeNIUTh Jake UX BHAOBYIO MpUHamIeXxHocTb. Hike pacmonoxeH cioii
JETPUTa, Ui TpyXH (o6o3Hauaerca kak 02, unu Ao”, unu F). OH cnoxeH o61oMkaMu
JIMCThEB M XBOM, B HEM MHOro ru¢oB rpu6oB, MHOr0 OCTaTKOB JTHCTHEB, HA KOTOPBIX
COXPaHHJIMCH JIMIIB MPOXKHIKH. [ToArOpH30HT Ha3bIBalOT hepMEHTATHBHBIM, HMEHHO B
HEeM HJET HHTEHCHBHOE Npeolbpa3oBaHKe AETpHTA B neperHoit. HwkHMiT noaropu3oHT
TIOACTHJIKH COCTOMT M3 MEPErHos, OPraHHYECKOro BEeLIECTBa, MOJHOCTHIO MOTEPABILETO
uexoaHyto ¢popmy. IToaropusont o6oszxavator O3, unu Ao"’, unn H u HaseiBaloT cio-
eM ryMu¢ukanui. Hibke noACTHIKM 3aneraioT MM OpraHOreHHble ropu3oHTHI (AL U
AKkk), unu rymycoBsle (Al u A1A2), unu xe 3noBHanbHble (A2, Tenepb 0603HavaeTcs
kak E). IL.LE. Mionnep nepBsiM KJ1acCHpHLMPOBaI NOYBEHHEIH ryMycC, BbIACIHUB MYJb
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MOMHOCTb MOACTHIIKH, MM

Puc. 12.1. 3aBUCHMOCTb 3an1acoB NOACTHIIKA OT €€ MOLIHOCTH (KeApay pa3HOTpPaBHEIH)

(CHHOHHMMBI MyYJIIb, MIOJUIB) M poryMyc. K poryMycy oH oTHec MOACTHIKY, K MyJIIO —
coOCTBEHHO MouBeHHBIH rymyc. OJHaKoO B MpoLEcCe MCMOAb30BaHMA HOMEHKIaTypa
Mionnepa nperepnena uaMeneHus. Tenepb TEpMHHBI MyJib, MoJep (3aMEHHJ1 TEPMHH
poryMyc) 1 no6GaBiieHHBIH K HUIM MOp HCNONB3YIOT M KJIACCH(HKALKH JIECHOH 1noa-
CTHIKH. K THIy MyJNb OTHOCAT Te NOACTHNKH, Y KOTOPBIX €CThb YETKO BHIPAKEHHBIH
noaropusoHT O1 u ¢pparmenTs! nogropusonta O2. Eciu y NOACTHIIKM YETKO BbIpaxKe-
HBl noaropu3oHTel Ol 1 O2 u dparMeHTapHO moaropu3oHt O3, TO €€ OTHOCAT K THITY
mozep. Y MOACTWJIKH THNA MOP BbIpa)XEHB! BCe TPHU MOArOpH3oOHTAa. B pycckoit Ho-
MEHKJIaType BMECTO MOZAEP YacTo yHNoTpebnsAoT TepMHH rpyboOryMycHas MOJACTHIIKA.
Kpome Toro BeiiensiotT oTop¢oBaHHbIE OACTHIKH, Y KOTOPBIX OYEHb MOIIHBIE MOArO-
pu3oHTsl Ol 1 O2 npu Hanuyuu O3. DTH rOPH30HTHI MOAPA3AENAIOT Ha CyXOTOPIHHU-
CThIE (B CyXHX YCJIOBHAX) H MpocTo oTopdoBaHHble. HOrAA BHIIEAIOT NPOMEKYTOY-
HbI€ MOACTHIKHK (MyJib-MOJep, Molep-mop). Mcnonb3yloT Takke nNpH KiacCHpHKALHH
NOACTHIIKM Ha3BaHHE JPEBECHON MOPOIbI, IUCThA HIIH XBOSA KOTOPO# popMupyeT moa-
CTUIIKY (€7n0Bast, COCHOBas W Np.), HO 3TO — OYeBHAHAA KlaccHu(HKALMA, KOTOpas cie-
JyeT U3 Ha3BaHHUA THNA Jieca U GaKTHYECKH He COAEPXKHT HUKaKOi HH(OpMaLIHH.

Knaccudukanus noacTHIOK U OPraHoreHHbIX FOPH30HTOB

Knaccugpuxayus 3. Ilpycunxesuua

Hanbonee nonnas knaccudukaums noxctunok npemioxena 3. IpycuHkeBuuem
(Tabn. 12.1).

Tabnuya 12.1. Knaccudukauus noAacTHIOK

YcnoBus yBaaxHeHus Ycnosus nnogopoaus (6orarcrsa) noys (Tpodporon)
(rurporon) onurorpodHsie Me30Tpodiibie 3yTpoHbIC
cyxue KCepomop Kcepomoep KCEpoMYJib
CBEXKHe OpTOMOp oproMoznep OpTOMY b
BaXHbIE FHTpOMOp rurpoMoaep FHrpoMyJib
MOKpble ruapoMop ruapomonep ruapoMy b
3abonoueHHbie BepxoBo# Topd nepexoanbiif Topp HU3NUHHBIA TOpd

3. IlpycHHKeBHY HCXOQMT U3 TOTO, YTO CYLLECTBYIOT TPH HaATHNA: MyJb, MOZEp, Mop. B
3aBHCHMOCTH OT YCJIOBHH yBIaXHeHHMs M 6orarcTBa MECTOOOHTaHMA (TOYBbI) HX AENAT Ha
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THNBI H NOATHIEL. [TOATHIEI BKIIOYAIOT B BUAE MEPBOH YaCTH OOLIEro TepMHHA XapaKTep-
HBIE CJIOBA, ONMpEAENAIOIINE HEKOTOPble OCOOEHHOCTH MOACTHIIKH: MPOTO — MEPBHYHAA, Ma-
noc¢opMHpOBaHHasA, KAJIbL] — 00OralLEeHHas KaIbLMEM, apEHO — Ha MecKax, AETPHUTO — MHOTO
PaCTHTEJIbHBIX OCTAaTKOB — IETPHTA, PU30 — MHOTO KOPHeEii, MMKO — MHOTO (0B rpuGOB.

AMmepuKaHncKan Knaccuuxkayus opzanozeHHbIX 20pU30HMO8

B aMmepukaHcko# knaccH(HKaUMH CHCTEMaTH3UPOBaH BECh OPraHHYECKHil MOYBEH-
HbIH MaTepHall. Beigensior cneayoniye ero BUIBL.

®ubpsl — pparMeHTH TKaHEeH pacTeHHii B OPraHHYeCKOM MOYBEHHOM Martepuale,
He CYMTast JKMUBBIX KOopHeil. OCTaloTca Ha cuTe ¢ pa3MepoM oTsepcTHii 0,15 MM (mo
poccuiickoii KknaccupHKaluy onax + Tpyxa).

IMoyBeHHbIi MaTepran GpHOPUK — CONEPXKHUT MOCIIE paCTUPaHHS HE MEHEe TPEX YeTBep-
Teil (mo 06seMy) HHOpPOB, He cunTas KPYNHBIX PparMeHTOB (>2CM) WM He MeHee 2/5 oT
o0beMa pactepToii npobbl, KoTopas Ha XpoMaTorpaduueckoii 6ymare gaet npu o6paborke
nupogochaToM HaTpUs LBETA, o wkane MaHcenna 7/1, 7/2, 8/1, 8/2 wmu 8/3 (Tpyxa).

IMouBeHHBIH MaTepHan reMHUK — NPOMEXYTOUHASA CTaus Pa3IOKEHUA Mexay Guo-
PHMK M MaTepuajioM canpHk. B HeM B MeHbllleM o6beMe, yeM B PuOpHK, conepkarcs
¢bubps! (Tpyxa).

IMouBeHHBIH MaTepHaJl CalpHK — XOPOILO Pa3NOoXKUBLIHACA OpraHuyeckuit cybecTpar
TEMHO-CEpOro 0 YepHoro LBeta (neperHoit). Liser nocie nupodocdaTHoii BEITAKKH —
5/1, 6/2, 7/3, no mikane MaHcenna.

Marepuan ryMHWUTIOBUK — WJUTIOBHHPOBAHHBIH ryMyC, HaKalJMBaeTCs B HH)KHHX
YacTAX HEKOTOPBIX OpraHMYeCcKHX Mous, Gonee MoI0LO# MO C, yem BMewmaromasn op-
raHHyeckas Macca.

Marepuan JMMHHMK — OpPraHO-MHHEpaJibHble BOAHBIE OTJIOXEHHS, CIIOHM H3 OTMEp-
LIKMX AHAaTOMEH, BOAOpOCIeH, 03epHEIi Meprelb.

KornporeHHast Macca — KOIPOJIUTHI IOYBEHHOM (ayHbI.

TopH30HTBI, COCTOsALLME U3 OpraHHYecKoro cybcTpara, BBIAENAIOT KaK THCTHK, B poc-
cuiickoit Kiaccudpukaunu — TopdsaHble H TOpPAHUCTHIE NOYBEI, a TAKKE TOPHAHUKH.

CospemeHHaR pocculickana Kiaccuhukayua opzaHozeHHb6IX 20pU30OHMoe

B coBpeMeHHO# KiaccH(HKaUMH MOYB POCCHH BBIAENSAIOT THNOAHWATHOCTHYECKHE
FOPH30HTHI U3 OpraHuyeckoro cybcrpara.

0 — noAcTHIIKa, NOBEPXHOCTHBIH c10i MowHOCTBIO 10 10 cM U coaepikaHHeM opra-
HH4eckoro BewiecTsa Oonbiie 35%.

T - Topdsausii, cnoii opraHudeckoro Matepuana (6oabue 35% ot Macchl), o cTe-
neHblo pa3oXxeHus He Gonee 45%, MowHOCTH 10 — 50 cM.

TJ - cyxotop¢sHblii, Takoi xke, kak T, HO COCTOHUT H3 OCTaTKOB Me30(HIIBHBIX pac-
TeHHil M GONBIIYI0 YacTb BEreTalMOHHOrO MepHoja MMeeT BlaxHocTh Hivke HB,
MOILHOCTb MeHbLIe 50 cM.

TR - TopdsaHO-MHHepaNbHbIi, Tako# xe, kak T, HO BIJIIOYaeT MUHEPaJIbHbIC JIHH3BI
U IIPOCJIOH, MOIHOCTh MeHbIe 50 cM.

TO — Top¢ onuroTpodHbIi, ocTaTKM CHarHOBBIX MXOB, B OCTJIbHOM aHamoruyeH T.

_ TE - topd syrpodHsiii, ananor T, COCTOMT U3 OCTaTKOB rHrpOQHIIBHBIX PACTEHHH,
B KOTOPBIX MHHUMAJIBHO y4acTHe CparHOBBIX MXOB.

TJT — Top¢ cyxoii, Takoii e, kak T, HO COCTOMT U3 OCTaTKOB Me30(HIbHBIX PaCTEHHI.

H — neperHo#Hblii, COCTOHT U3 CHJIBHO Pa3/IOKMBILIUXCA PACTHTENBHBIX OCTATKOB,
NpeBPaTHUBLUMXCS B NEperHoii, coaepxaHue opraHudeckoro Betiectsa 20-35% ot mac-
CBI TOPM30HTA.
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AT - rpyborymycoBslii, aHanoruyen H, HO npencraBnser coOOH cMech OCTaTKOB
pacTeHH# M )KHBOTHBIX Pa3HOi CTeneHH pa3flokKEHHs, BIUIOTh IO NIEPErHOA.

W — opraHu4eckuii cnabopa3BUThIii, TPOHH3aH KOPHAMH, MOLLHOCTE MEHEE 5 CM.

A.IN. CanoXHHKOB BBIAENSAET MNEPBHYHYIO MOIACTHIKY (MEpBHYHBIX JIECOB), MUPO-
FEHHYIO TPOHYTYIO M0XXapoM, BTOPHYHYIO, BTODHUHBIX JIECOB.

MecTO NOACTHJIKH B 3KOCHCTEME

OO6BIYHO MOACTHJIKY OTHOCAT K MOYBEHHHIM FOPU30HTAM M BKIIOYAIOT B OMHCaHHE
no4BeHHOro pa3pe3a. Ho, kak npaBuio, MOACTUIIKY HE HCHONB3YIOT KaK JUarHOCTHYe-
CKHIi TOpH30HT, a TOJIKO B LIeNAX KiaccuHKauuu necHbix 3emenb. IIpaBna, B pane
CllyyaeB MOACTHIKY HCHOJNB3YIOT ANs kiaccubukaunu noys. Tak, Ha KamuaTke Byn-
KaHMYeCKHe MOYBbl Pa3NUyalOT MO OCOOEHHOCTAM OPraHOreHHBIX FOPH3OHTOB, B TOM
4KCNe MOACTHIIOK: IPyOOryMycHble MouBsl, CyxoTopdsanucteie. [lo cBouM cBoiicTBaM
H AMHaMHKe pa3BHTHA MOACTUIIKA PE3KO OTJIHYAETCSA OT OCTAJbHbIX MOYBEHHBIX rOpH-
30HTOB. OHa B OCHOBHOM COCTOUT M3 OpraHM4YecKkoro Marepuaia. B Teuenue ce3oHa ee
Macca 3HaYMTeNIbHO YMEeHbIUaeTcs. B MHOroneTHeM LIMKJIE €€ Macca TakKe He IOCTO-
SHHA U CB3aHa ¢ U3MEHEHHEM B MOCTYIUIEHHH onafa. [IoacTHIKy MOXKHO TaKKe CYH-
TaTh CAMOCTOATENILHBIM NIPHPOAHBIM TENIOM, OMOreoLIeHOTHYECKHM FOPH30HTOM, KOTO-
pblii obnamaer paaoM creuudpHUYecKUX CBOMCTB M koioruyeckux dyHkumii. A.M. Mo-
PO30B OTHOCHT €€ K Me30CTpaTe — OHOreoLeHOTHYECKOMY TOPH30HTY, 00beAMHAIOLIE-
MY OpraHoreHHble rOpH30HTHI NOYB ¢ MpeobafaHieM MOPTMAcChl (OTMEPLIMX pacTH-
TENbHBIX OCTATKOB). AHaJIN3 BEILIECTBEHHOTO COCTaBa MOACTHIIKH MOKa3bIBAET, YTO OHA
B CpeIHEM MOXET cOCcTOATh Ha 40% H3 TOHKHX BETOK U WIHILIEK, HA 50% W3 XBOU U JH-
cTbeB (akTuBHas Qpakums) U Ha 10% u3 npumecu nousbl. PoJb MOACTHIKK B JKH3HH
6uoreoneHo3a 1 KOCHCTEMbI BelHKa. B Hell )XKHBYT MHOro4YHcCleHHble 6eCro3BOHOY-
HBle )XMBOTHBIE, KODHH HEKOTODBIX pacTeHHH pacrnpocTpaHeHbl B OCHOBHOM B MOA-
ctunke. HekoTtopslie pacTeHns (KycTapHHUKH: OpycHHKa, YEpHHKA U T.N.) 06pa3yloT ¢
JIETPUTOM, COCTaBIAIOIIMM ciloi 02 NOACTHAKH, rOopu3oHT AKK (KyCTapHHYKOBO-
KopHeBo#t). [ToacTunka — UCTOYHHK NMHTATENBHBIX BELIECTB OJIA MHOTHX PacTEHHIA.
OHa MyJIBUHpYET MOBEPXHOCTh MOYBLI, MPEAOXPaHAA ee OT NMPSAMOro HarpeBaHHsd, 3a-
MelUiAs MchapeHue BoAbI M3 mouBbl. bnarogapsa moactunke Bepxuuit (0—20cM) chnoit
MOUBBI B Jiecax 0OBIYHO BJIAXKHEE, Y€M aHAIOTHYHBIH CJI0H B TPaBAHBIX M arpoLIeHO3aXx.

XuMHuyecKHii coOCTaB NOACTHIIKH

IMoxcTHiaKka CONEPXKUT 3aMETHOE KOJNMYECTBO NMMTATENbHBIX 31eMeHToB (80-130
kr/ra a3ora, 10-16 xr ¢ocdopa, 15-10 xr kanus) (Tabn. 12.2).

Tabauya 12.2. CpenHuii 30JbHBIA COCTaB MOACTHIOK Ay0O0-ebHHKAa OCOKOBO-
BosiocucToro(1) u NMMo-eJIbHUKA OCOKOBO-MILKCTOTO (2), T/ra

Enbnuk | Moactunku | Si Ca P K Fe Mg S Mn N
1 7 1,99 | 1,12 | 0,14 | 0,21 | 0,037 | 0,21 | 0,13 | 0,13 | 1,11
2 11 0,51 1,31 | 0,16 | 0,10 | 0,011 | 0,17 | 0,15 | 0,21 1,32

MOXHO 3aMETHTb, YTO NpH 6oJiee BHICOKMX 3amacax 3JIEMEHTOB B MMOACTHIIKE, Cllel0Ba-
TEJIBHO, ITPH 6onee 3amenJICHHOM PA3IOXKCHHH Onaaa v MOACTHIIKH, B cy6¢1pa're YBCJIHYH-
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Baercs conepxkanie Ca, Mn, N n ymenbluaercs cofepkanue Si, Fe, Mg, K. YBemuenue
COZIEp’KaHHA KPEMHHUS B MAJIOMOLLHOH MOACTHIIKE CBA3aHO B MEPBYIO ouepenb ¢ OObLIHM
€€ 3arps3HeHHEeM YacTHLIAMH MOYBbI. J[JI NOACTHIIKM XapaKTepHO OTHOCHTENIbHOE HaKOTl-
JIEHHE a30Ta, YTO CBA3AHO C MEHbLIEH CKOPOCTHIO PaIOKEHHs, OTHOCHUTENIBHOH yCTOHYH-
BOCTbIO OPTaHHYECKHX a30TOCOAEPKALIMX COeHHEHHH, MOCTynaoumx ¢ onagoM. Kpome
TOr0, MUKpOOPTraHH3Mbl, OOHJILHO 3acensIomine MOACTHIKY, CBA3bIBAIOT a30T U3 BO3AYXa,
YTO TaKoKe MPUBOAMT K YBEJMYEHHIO B HEH a30TOCOAEP M AILMX COeJUHEHHI.

JKoornyecKne (l)y}ll(l.ll‘llrl NMOACTHJIKH

Kak yxe oTrMmeyanock, noactunka obnagaeT MHOMMMH 3KOJIOTHUECKUMH (PyHKUMS-
MM, CBOMCTBEHHBIMH NoOyBaM. Tak, B OrpaHHYEHHbIX MacliTabax MOACTHIKA MOXET
CIIyXHTb CyOCTpaToM AN HEKOTOPBIX pacTeHHit (KHCIHLBI, BOAOpociei, rpuboB) u
MECTOM OOHTaHHA MHKpPOOPraHM3MOB M GEeCro3BOHOYHBIX XHMBOTHBIX (Kiewiei, Kom-
nem6on, yepBe#, THUHHOK HaceKoMbix). OHa oblafaeT onpeseneHHbIM MI0JOPOAHEM,
T.€. CriocoOHa MpOH3BOAMTH KaKylo-To ¢uToMaccy. B Heil conepxuTcs ompeaeneHHoe
KOJIMYECTBO MHUTATEJbHBIX ITEMEHTOB, YaCTh KOTOPbIX JOCTATOYHO AOCTYIHA AJIS pac-
TeHHH. B TO ke BpeMs NMOACTHIIKA MOXKET MpPENATCTBOBATh BCXOXKECTH CEMsH, COXpa-
HsiA cTabHILHOCTh PaCTHTENBHOrO MOKPOBA y4acTKa. DTO CBOHCTBO XapaKTepH3yeT BCe
OpraHOreHHbIE FOPHU30HTHI, BKI0OYas FOPH30HTHl Al U AKK. AZl Ha JIyrax npensTcTBy-
€T 3apacTaHHUIoO JIyra AepeBbsAMH (B JIECHOH 30HE), U TOJNBLKO BHIOPOCH KPOTOB B 3THX
ClTy4asix cnocoOCTBYIOT MPOHHKHOBEHHIO JPEBECHBIX PACTEHHI Ha YT U MOCTENEeHHO-
MY €ro 3apacTaHulo. 'OpU30HT AKK, CBOMCTBEHHBIH TyHApaM H TaexXHbIM JiecaM, rpe-
NATCTBYET mpopactaHuio TpaB. IloacTHika MoXeT NpoLyLHpOBaTh BELIECTBA CTUMY-
JATOPbI UMW MHrUOMTOpPHI JUiA pacteHui. Tak, BonHasi BBITAXKA U3 enoBO-Gepe3oBoii
MOACTUIIKA B MEPTBONOKPOBHBIX 06€pe30BO-€NIOBLIX MapueiaX eJbHUKOB yMEHbLIaeT
BCXO0XECTb CEMSH pacTeHHUH.

Bausinne noacTHIKH HA Nno4By

BnusaHue NOACTHIIKH Ha MOYBY MOXeT OBITh NMPAMBIM H KOCBeHHBIM. KocBeHHOe —
onpezenseTcs BO3ACHCTBHEM TONCTHIKH Ha Apyrde dakropsl moyBoobpazoBaHus (co-
CTaB paCTeHHH, MUKPOKJIIMMAT, BKJIIOYas X0 TeMIepaTyphl U T.1.) K npsamomy Bo3neii-
CTBHIO MOACTHJKH HAa MOYBY CleAyeT OTHECTH MYJbYMPOBAHHE TOYBbI H CHH)KEHHE
HCTIapeHHs U3 BEPXHUX €€ CJIoeB, BIMSHHE Ha TernnooOMeH Mo4Bbl ¥ aTMocdepsl, yya-
cTHe B (OPMHpPOBaHHU MOYBEHHOro NMpOdHIA, BKIIOYas TyMyCOBbIH npoduib, KH-
CJIOTHOCTb TOYBBI, COCTaB OOMEHHBIX KaTHOHOB. OTMeYaeTcsi BLICOKAsA KOppessLus
(0,90+0,03) mexxny 3amacamu MOACTUIIKH M coep)kaHHEM rymyca B cnoe Al B fepHo-
BO-TOJ30JIUCTBIX MOYBaX EJNbHHKOB IOKHOW Taiirn. Euie Bbillle Koppensuus
(0,9510,03) B 3THX MOYBax MeXAy coAepxaHHeM (yIbBOKHCIOT U 3aniacaMH MOACTHII-
KH. 3aTO NMPaKkTHYECKH OTCYTCTBYET KOppenslMs MEXAYy 3arnacaMHi MOACTHIKH H CO-
JepxaHueM T'YMHHOBBIX KHCJIOT U UX (pakuuii B 3THX XKe Mo4Bax.

Jlna MOACTHIIKM 4YacTo XapakTepHbl 6oyiee BhicOkHe 3HayeHus pH (5-6), ueM nns
ropu3oHToB Al u A2 (4-5). 10T (pakT KOKa3bIBaeT, YTO NMOAKHCIIEHHE NOYB CBS3aHO
He MpsSMO C OPraHW4YeCKHUMH KHCIIOTaMH, NMOCTYNAIOIMMH B MOYBY, a C B3aHMOAEHCT-
BHEM BOJOPACTBOPHMBIX OPraHHYECKMX BELIECTB (B TOM YHCJEe M OPraHMYEeCKHX KH-
CJIOT) NOACTHWIKM C MHHEpPaJIbHOM MaTpHueii noussl (Tabu. 12.3).

162



Tabauya 12.3. Jlunamuka usMeHeHus pH B IN3UMETPHYECKHX BOAAX MO MOACTHII-
KOM B HAacaXIeHHAX COCHbl Ha TEMHO-CEpBIX CYITTHHHCTBIX (1) M AepHOBO-GOPOBBIX
cynecuansix (2) nousax (mo aaHHeIM 3.0, Benposoii)

Mecto 21 nions 5 vions 12 aBrycra

1 2 1 2 1 2
y cTBOsIA 5,2 49 6,6 6,7 6,2 6,0
NOJ KpOHOMH 6,4 6,3 7,6 7,3 7,1 6,8
OKHO 6,8 6,7 7,6 7,0 7.4 7,2

Bouopacr BOPHMble OpraHu4ecKie BeiecTsa NOACTHIAOR

Y cTBONa pacTBOpPBI 0OBIYHO GoJlee KHCHbIE, YeM MIOX KPOHOH U B okHax. B onpene-
NeHHO# cTeneHH y pH oTMevaeTcs oTpHLaTeNbHas koppensauus c cogepxanuem C B
BOJIaX: YeM BhIlle KOHLEHTpalus yriepoaa, TeM Hixke pH (tabn. 12.4).

Tabauya 12.4. Conepxanue C B JH3UMETPHYECKHUX BOAAX MOJA MOACTWIKOH B Ha-
CaKAEHHAX COCHBI Ha TEeMHO-cepoit cyrnuHucToii (1) u AepHOBO-6opoBoOi cymecyaHoi
(2) mousax, Mr/ 100mx (o 3.9. Benposoii)

3 uioHA 24 wioHs 6 viona
MecTto
1 2 1 2 1 2
y cTBONIA 19 21 13 12 10 7
noa KpoHo# 6 5 5 7 4 4
B OKHe 2 2 3 2 3 2

IMo H. HukBHCTy, CBEXeBbINABILBIHA ONMaj B TEYEHHE MEPBOro Mecsla B YCIOBHAX
IlIsenun Tepser mo 20% ero Maccel B pe3ynbrare BbIMbIBaHWA. [1o maHHBIM
3.0. BepoBoii, B NMo4By W3 MOACTHJKHM B JIECOCTENH 3a JIETHHE MeCAUb! MOCTYMaeT
okono 20-30 kr/ra C, 9-12 xr kanbuus, 2—7 Kr MarHus, 1-5 kr kpeMHHs.

IpuBeneHHble LHUQPBI rOBOPAT O MOpAAKE BeNHYHH. BomHBIE BBITSXKH M3 noA-
CTHNKH (IIPH COOTHOIUEHHH Pa3MOJIOTast MOACTHNKA: BojAa 1:5) moaTBepxkmaroT KocTa-
TOYHO XOPOLLUYIO MOABHKHOCTH MHOTHX BELIECTB, COCTABIAIOLIMX MOACTHIKY (Tab.
12.5). B 3TOM Cityuae coaepXaHHsl 3THX BEILECTB 3aMETHO IMPEBHIIIAIOT €CTECTBEHHYIO
MX MOBH)KHOCTb, HO Ha OCHOBaHHMHM 3THX aHAIH30B MOXHO CYAHTb O POJIM (akTopa
yBJIaXKHEHHs. B ©3MEHEHHH COCTaBa MOACTHIIKH.

Tabnuya 12.5. CoctaB BOAHOI BHITS)XXKH W3 NMOACTHIKM COCHAKA Ha TEMHO—CEpOM
necHoii (1) 1 aepHoBO-00poBOIi(2) mousax, Mr/100r cyxo# Macchl MOACTHIIKH

Tun noussl pH C Ca Mg K
1 5,6 577 46 12 28
2 5,6 796 53 13 49

B TaexHO# 30He MHHTEHCHMBHOCTB BBIHOCA H MOAKHCIIEHHS MOYB €lle BhILIE.

Kpome kucioT, coequHeHH#  Kanblua, Maruus, Kanus, pocopa, a3ora B noysy 1no-
CTyMaeT OpraHH4ecKoe BEILECTBO C XOPOLIO BHIPaXKEHHOH CMOCOOHOCTbIO BOCCTaHAB-
nusath Fe** 1o Fe’* n 06pa3oBbiBaTh ¢ KeNe3oM KOMILIEKCHBIE COEIMHEHHS, JIErKko
Mmurpupylomie B noyse (tabn. 12.6). OpraHnyeckue COeIUHEHHs, BOCCTaHaBIHBaIO-
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ume Fe’’, B Tpu pasa akTuBHee, 4eM coelMHEHHs, 06PasyIOIIMe KOMILIEKCHI C Kele-
30M. PacTBOpBI MoJ KpOHO# aKTHBHee, 4eM pacTBOPLI, CTEKAOUIME MO CTBONY. MeHb-
llle BCEro aKTHBHbI OpraHHYECKHe COeOMHEHHs M3 MOACTUJIKH, HO OHH NOCTYMAIoT B
NOYBY B 3HAYUTETHHOM KOJIMYECTBE, MIO3TOMY MX BO3IEHCTBHE CPaBHUMO C JIeHCTBHEM
JOXIEBbIX BOA, MPOILIEALINX CKBO3b KPOHY AepeBbeB. BaXkHO, 4TO BOCCTaHOBIEHHE
TPEXBAJIEHTHOTO XKeJe3a UAET B HOPMAIBHBIX yCJIOBHAX O€3 3aCTOs BOABI B MOYBE.

Tabauya 12.6. YyacTHe OCHOBHBIX KOMIIOHEHTOB JIECHOrO I0JIOra COCHAKa OCOYKO-
BO-OpJIIKOBOTO B MOGHIIM3aLIMK KKele3a, Ha 1 ra (mo panHeM 3.D. Beaposoii)

Fe**, mr/r C Fe**, r/ra
7 P— Mnowane | Boaopacteopumo-
BIANAHMS, M2 ro C, kr/ra BoccranoB- | Kom- | Boccranos- Kowm-
neHo nnekc JeHo njekc
cTBOJ 88 1,6 41 18 68 30
KpOHa 6548 45 73 57 3325 2610
NOACTHJIKA 10000 27 11 24 297 648

OpraHuqecKoe BeleCTBO MHHEPAJIbLHBIX TOPU30HTOB INO4YB

®opMHpysICh Ha 0CaIOYHBIX MOPOAAX, 0OYBA HACIEAYET OT HUX ONpeaeNeHHoe COo-
JepXKaHHe opraHM4ecKoro BeuecTsa, B npexaenax 0,1-0,3% ot Maccel nopoasl. men-
HO 3TO KOJIMYECTBO OPraHHYECKOro BEIleCTBA XapakTepu3yeT HHXHHe ropu3oHTh (C)
Bcex nouB. Ho B BepXHeM cjioe NMOYBbI HAKAIIMBAETCA TYMYC, CBA3aHHBIH C BO3AEHCT-
BHEM COBpeMeHHOH 3kocucTeMbl. KpoMe ryMyca B mouBe HakarIMBaeTCs OpraHudye-
CKOE BEILlECTBO PacTHUTENILHOrO M XHBOTHOrO NMPOUCXOXKAEHHA Pa3HOM CTafAMH pasio-
XeHus, aeTput. OtaeneHne AETpUTa OT COOCTBEHHO ryMyca — JOCTaTOYHO TpyHIHas
3apa4a. KpomMe TOro, B moyse HaXOAMTCS MHOXKECTBO pPa3HbLIX OpPraHHYECKHX COeauHe-
HHii (pepMeHTbl, aMHHOKHCIIOTHI, (EHOJBbI U MONHGEHOBI, YrIEBOAbI, JIUTHUH H Np.),
KOTOpBIE HE OTHOCAT K I'yMYCY, HO KOTOpbI€ NPaKTUYECKH TPYAHO OTAENIUTH OT ryMy-
ca. Bce Bubl OpraHMyecKoro BelecTBa B MOYBE YJIYYILAOT ee GU3HUeCKHe CBOHCTBA,
NOBBIIAIOT YCTOWYHBOCTb K 3PO3HH, COXPAHAIOT YPOBEHb NMPOJYKTHBHOCTH, CBOMCT-
BEHHBIH JaHHOH 3KOCHCTEME.

I'lpoucxomnelme NMOYBEHHOI'0 OPraHHY4eCKoro Bemecrsa

I'naBHBIM HCTOYHHKOM OpraHH4eCKOro BELIeCTBa MOYBbI CJIEAyeT MPU3HAThL pacTe-
HHS, KOTOpblE CHHTE3UPYIOT OCHOBHble OpraHHYeCKHe COeAWHEHHSA. DTH COeAHHEHHUS
TIONAAAIOT B MOYBY MJIH HEMOCPEACTBEHHO C OTMEPLIMMH PaCTEHHAMH H C UX YacTAMH,
WM XKe nepepabaThiBalOTCA )XUBOTHBIMU H MOCTYMNAIOT B MOYBY Y>K€ B BUAE KHBOTHBIX
octatkoB. Korna opranuyeckoe BeLIECTBO MOMAJAeT B MOYBY, HAYHHAIOT AEHCTBOBATh
MHOTOYHCIIEHHBIE IPYNIbl IOYBEHHbIX GECrI03BOHOYHBIX )XKHBOTHBIX H MHKPOOPraHu3-
MOB H NpPeBpAILAIOT OPraHH4ecKoe BelEeCTBO B MEPErHoi H B ryMyc.

B cpeaHeM pacTeHHA COCTOAT M3 25% cyxoro Matepuana H 75% Boxsl. Cyxo# ma-
TepHan cofepx)HuT 4-5 (1o 10)% 3ombHBIX BewecTs, 00 60% yriaeBonos (1-5% caxapos
" xpaxmana, 10-30% remuuemnonossl, 20-50% uemnonosst), a0 30% — JMrHUHEL, 1O
10% GenkoB, BKIO4as BoaopacTBopuMbie (10 15% ot Macchl 6€1KOB), )KHPBI, BOCKa,
TaHHUHE! (10 8%). DNeMEeHTHBIN COCTaB CYXHX pacTeHHit cieayrouuii: yrinepon — 44%
OT Macchl, BOXOPOJ H 30JIbHbIE 3JIEMEHTHI, BKJIIOUas a30T, — no 8%, kucmopon —40%.
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Pa3jioxeHHe OPraH4ecKHX BellecTB H 06pa3oBaHue rymyca

Pa3noxeHHe pacTHTENBLHOro omaja HaYMHAETCA C €ro BBIILENAYHBAHHA BOHOH H
HCMOJIb30BAHMSA KaK MHUIUM pa3HBIMH 6€Cro3BOHOYHBIMH XHBOTHBIMH, a TaK)Ke rpHba-
M. [Ipu 3TOM B MEpByIO OYepenb HCYE3aAIOT caxapa, BOXOPACTBOpUMBIE GesikH, 3aTeM
HAYMHAIOT pa3pylliaThCs FeMHLEIUTIONO3bl, neono3za. Hanbonee yctoituuBhl k paspy-
LIEHHIO XHPbl, BOCKA M JHMTHHHbl. MOXHO BBIAENHTb HECKOJBLKO TPYTHI MPOLECCOB,
NPUBOAALUMX K H3MEHEHHIO ONaja U JETPHTa B NOYBaXx.

1. PacTuTtenbHbI MaTepHan noasepraeTcs Bo3neiHCcTBUIO HepMEHTOB H OKHCIAETCS
10 CO; 4 BOAbI C BbIIEIEHHEM 3HEPTHH.

2. Psan Heo6X0omUMBIX IUIS )KM3HH PacTEHHI 3JIEeMEHTOB OCBOOOXKAAETCS U3 OpPraHM-
4ecKkoro BeliecTsa (a3ot, docdop, cepa) B pesynbraTe cniePUUECKHX I KAXKAOro
JJIEMEHTA peaKUHii.

3. Obpa3yrorcs (HaKarIMBAIOTCA) YCTOHUYMBBLIE K pa3NOXEHHIO (K JeATeIbHOCTH
MHMKpPOOPraHU3MOB) OpraHHYeCKHe COeJHHEHH.

IIpoyecco! okucnenun opzanuyeckux eeuiecms

Bce opraHuyeckHe BELIECTBa B KOHEYHOM HTOre OKHUCIAIOTCS A0 JHOKHCHAA yrile-
pora u Bombl. Ilpu 3ToM 06GpasyloTCs Takke TaKHe COEIMHEHMs, Kak

+ 2+ -

NH,, SO,", H,S, NO;j u T.n. B okuClIeHHH 3THX BELIECTB y4acTBYIOT (pepMeH-
Thl KaK BXOAfALIME B COCTAaB MOYBEHHBIX OPraHM3MOB, TAK M HaXOJAIUMECH BHE HX.
MHorouHcneHHble HCCE0BaHMS NOKA3aJH, YTO B CBOGOJHOM BHJIE B MOYBAX BCTpE-
YaloTCA pa3IMYHbIe OKCHAA3bl M ruapaiassl (Tabn.12.7).

Tabnuya 12.7. DepMeHTaTHBHbIE aKTHBHOCTH, OOHAapY>XUBaeMbIe B MIOYBE

®depMeHTaTHBHAA aKTHBHOCTD (DepMeHTaTHBHAA aKTUBHOCTD
MHBepTa3Has rTIOKO3KAa3a

amunia3yas ardasHas

AeruporeHasHas ypeasHas

npoTeasHas c¢HHraHasHas

npoHasHas nakkassas

¢docdoocrepasnas nepoxcuaasHas

¢docdarasnas JieaMHHa3Has

¢urasnas acnaparvHasHas

nvnasHas ruaporeHasHas
teHonokcuaasHas apuncynbharazHas
uennonasHas apundocdarasHas
rajakTosuaasHas JUrHouemtonasHas
MaHHa3Has NOAUrMAPOKCH-6yTHPAT ruaponasHas
MHYNMHa3Has

Ho B noyse He ynanoch 06Hapy»HTb B CBOOOZHOM COCTOAHHH CHHTETa3 M MOJIHMe-
pa3. 3TH (pepMeHTHI B MOYBE HAXOAATCA JIMIIE B XUBBIX opraHusMax. [loatoMy cieny-
€T NpHU3HaTh, YTO, YACTHYHO, B IyMyco0oOpa30BaHHH MPHHHMAIOT y4yacTHe aOHOTHue-
CKHe€ NPOLECCHI.

Hcxons U3 coBpeMeHHBIX MpeAcTaBlIeHHit MOXHO Mojarath, 4To abHoTHYECKas CTa-
oA TyMHQHUKALMK — 3TO KOMIUIEKC XHMHMYECKHX peakimii (OKMcieHHe, oOpa3oBaHHe
wHpPoBBIX OCHOBaHWIA, MOMMMEpH3aLKs, MONHKOHACHCALUHNA), HA CKOPOCTh KOTOPBIX
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BJIMSIET KOHLIEHTPALMsA KHCIOPOAa, MPHCYTCTBHE HOHOB Pa3IMYHBIX METAJLUIOB, H3BECT-
HbIX CBOMMH KaTaJINTHYECKHMH CBOHCTBaMHM, TeMmmeparypa ¥ pH, a Takxe Haiuyue H
CTpOeHHE NMOYBEHHOH MaTpHib! (THAPOPUIBHOI MM ruapodo6Hoit). Cnexyet oOpaTHThL
BHHMMaHHE, YTO B NOYBE OKHCJIEHHE OPraHHYECKOrO BellecTBa HemoaHoe. ToNbKo 4acTh
€ro npeBpallacTcs B AMOKCHA yTiiepoaa U B BoAy. OnpeneneHHas 4acTh OpraHHYECKOro
BELECTBA MpPEBPAINlaeTCA B I'yMYCOBBIE BeleCTBa. BenuunHa 3TOH 4acTH B KOHEYHOM
CyeTe oMnpefessieT ryMyCHPOBaHHOCTB NOYB M 3aBUCHT, no J1.C. OpnoBy, OT NpogyKTHB-
HOCTH 3KOCHCTEM, CYMMbI Temnepatyp Gosbiue 10°C ¥ QIMTENLHOCTH TiEpHOAa, KOraa
BJIQXHOCTb [TOYB BbILIE BJIAXXHOCTH 3aBsiaaHus (—1500 + —2400 xITa).

Ho naHHas runoresa He pacKpbIBaeT caM MeXaHH3M I'yMH(HKaLMH H T'YMYCHPOBaHHSA
NOYB KaK U UCTOYHHKA (HOPMHPOBaHUA T'YMYCOBBIX COeMHEHHIH. MHOTHe HcclienoBaTte-
JIM CYUMTAlOT HCTOYHHKOM I'yMyca KOpHH pacTeHH#H, 0COOEHHO B TpaBsHBIX (PUTOLIEHO3aX,
rlie Macca KOpHe# YyacTo NpPEeBOCXOMUT Ha3eMHYIO pacTHTENbHYI0 Maccy. OHaKo Cylle-
CTBYIOT (aKThl, MPOTHBOpEYalllie 3Toii runorese. Tak, HanbGonee GoraTel ryMycoM TH-
nuyHble YyepHo3eMbl. OT HHUX K ceBepy (K OMOA30JIEHHbIM) H K 10Ty (I0)KHBIM YepHO3e-
MaM) 3amac ryMyca yMeHbuaercs. [lpu 3Tom k ceBepy Bo3pactaer obuiasi MpoxyKTHB-
HocThb (06was ¢uToMacca), a K I0ry BO3pacraloT 3anachl KopHei. D10 Bo3pactaHue 006-
paTHO KOppeNHpYyeT C 3arnacoM rymyca. Het koppensunu mMexuy 3anacami ryMmyca u oT-
JenbHbIX (paKLuii KOpHeH W MX CyMMbI B JA€PHOBO-NIOJ30NMCTHIX MOYBAX MOJ JIECOM
(cocHsik, enbHHK, Gepe3Hsk). bonbliyio pons B GOpMHPOBaHHH ryMyca OTBOAAT MHKPO-
opranusmaMm. B mocnenHee BpeMs yCTaHOBJIEHO, YTO Macca MHKPOOPTaHH3MOB B MOYBaX
MoxeT nocturath 10 1/ra U 6onblue. bonbinyio poib B ryMHpHKaLHMH OpraHMYeCKUX OC-
TaTKOB MPUJAIOT B HaCTOsLIee BpeMs NenodayHe, B YaCTHOCTH HOXKAEBbIM YEPBAM.

Oprannyeckasi MATpHLA B N04YBe

Kak 6bu10 moka3aHo paHblle, 3HAYMTENbHas 4acTh OPraHMYeCKOro BELIeCTBa B
nouse nocne orbopa pyuyHbIM crnocobom aeTpuTa (OCTaTKOB KOpHEi) 3akperuieHa Ha
MHHepaibHOH MaTpuue. Mano toro, mo gaHHbIM A.Jl. PokHHA, YacCTb OpraHHYECKHUX
6J10Kk0B, COCTaBJIAIOIIUX ITO 3aKpEIIEHHOE OPraHHYeCKOe BELIECTBO, MOCTOSHHO 00-
HOBJISETCS, 3aMelasch TaKUMH ke Onokamu. MiHaue roBops, opraHHuyeckas MaTpula
NOCTOSIHHO ce0st BOCIIPOM3BOAMT M 3THM CaMbIM COXpPaHSET KaK YpOBEHb I'yMYCHpO-
BaHHOCTH MOYB, TakK U Ux coctaB. Ho dopmupyeTcs oprannyeckas MaTrpulia Ha MHHe-
panbHOii Matpuue (MOBEPXHOCTH TOYBEHHBIX KOJUIOMAOB, KaK 3TO MOKa3alH
M. luntuep, T.A. 3ybxoBa). Takum oOpa3oMm, B nouse Ha MHHEpaJLHOW MaTpHLE
¢dopMupyeTcs opraHuyeckas, KOTopast yxe BMeCTe ¢ MHHepanbHO# o0pa3yeTr opraHo-
MHHEpaJIbHYIO MaTpHLly, aKTHBHO YYacCTBYIOLLYI0 BO MHOTHX MOYBEHHLIX MpOLIECCAX.
OueBHAHO, YTO IUIOLLAADb (yHeNbHas MOBEPXHOCTb) OpraHMYECKOH MaTpHUILbl onpene-
nseTcs MUIOLIaAbio MUHEpaJIbHOM, B CBOIO Oouepelb 3aBHCAILEH OT rpaHyJlOMeTpHYe-
CKOTo cocTaBa moyB. JIefiCTBUTENBHO, C YTDKeIEHHEM IrpaHyJIOMETPHYECKOTO COCTaBa
YBEJIMYMBAETCA COEPXKaHHe I'yMyca MPH NPOYMX PaBHBIX YCIOBHAX(pHC. 12.2).

CocTaB No4YBEeHHOr0 rymyca

B pe3ynbraTe MOCTyIUIEHHS Pa3HBIX OPraHMYECKHMX BEILECTB B MOYBY 00pa3yioTcs
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