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BBEAEHUE

CocrosiHue 3eMneenHs 1 3 GEeKTHBHOCTH METHOPALIMH ITOYB B 3HAYH-
TENBbHOM Mepe OnpeaensioTcs TeM, HACKOJIBKO ITOIHO PaCKPHITH CBOMCTBA
¥ PEXXHMBI II0YB B €CTECTBEHHOM COCTOSHHM M MX H3MEHEHHUA B pe3yJIbTa-
Te aHTPOINOr€HHOro BO3ACHCTBUA. BriepBrie Ha 3Ty mpobnemy obpatun
BHMMaHHE OCHOBOIIONIOKHMK HAaydYHOTO IOYBOBEJAEHUA mpodeccop
B.B. lokyuaes. B 1875 roxmy B crathe «Ilo noBoay ocymnieHus 3eMens BO-
obme H, B 9aCTHOCTH, moneces» B.B. JlokydaeB yTBepxaai, uyro moboe
MEHOPATHBHOE BO3ACHCTBHE HA BOJHEIH PEXHM IOYB JODKHO OKITH 00-
OCHOBaHO I'TyOOKHMM THIPOJIOTMYECKMM aHamM30M Teppuropuu. Ilo cy-
IECTBY 3Ta paboTa 6b1a NONMBITKOM BEIPabOTaTh CHCTEMY 3KOJIOTHYECKON
3aIUTHl METMOPHPYEMBIX ITOYB U JIAaHAMA(TOB.

ITosnuee, B 1892 rongy B MoHorpapuu «Hamm crenu mpexnae # Te-
nepb», B.B. JlokydaeBriM 6pu1a chopMyTupoBaHa 061mas nporpaMMa Me-
nuopauuu mo4yB Poccuu. [lanbHeimee pa3sBUTHE OHAa IOMyYMIa B
pe3ynpTaTe NpeAToXKEeHHOro UM «pallOHMpOBaHUA TEPPUTOPUH CTPAHBI B
3aBHCHMMOCTH OT HalpaBJIEHHA CEJIbCKOXO3AHCTBEHHOTO MMPOU3BOJCTBAY.
Hnes pailoHHpOBaHMSA CENbCKOXO3AHCTBEHHBIX M METTMOPAaTHBHBIX IIpel-
npusTHii 6611a passuTa B.B. JlokygaeBbIM B OHOM U3 €ro NOCIEIHMX CTa-
teit «IIpupomHbie mouyBeHHBIE 30HBI. CENbCKOXO3AHCTBEHHBIE 30HEI.
IMoussr KaBkaza» (1898).

B aroit pabore B.B. Jloky4yaeB nokasai, 9ro IOYBBI IPEAONPEACIAIOT
IPMHLHMNHATBHBIH COCTaB METHOPATUBHBIX MEPONPHATHH U TakuM obpa-
30M ABJIAIOTCA HEMOCPEACTBEHHRLIM 06BEKTOM MENHOpanuy. B yacTHOCTH,
paccmarpuBast 0COOEHHOCTH MENMOPALUH MMHEpPANBHBIX NOYB JIECHOM
30HBI OH ITHCAN: «3HECh ... B Talire CpeAH MOA30/I0B MUHEPATIH3aIHA TOYB
U JpeHaXX MOXKHO CKa3aTh LIEHTP THKECTH BCETO CENBCKOX03AHCTBEHHOIO
npousBoacTBa» (c. 388).

IloyBbl, HECOMHEHHO, SBIAIOTCA HEMOCPEACTBCHHEIM H 4YacTo
€IMHCTBEHHBIM OOBEKTOM CENbCKOXO3SHCTBEHHBIX M JPYTHX MEIHOpa-
UM, MOCKONBKY HX OCHOBHasd 3afjada 3aKiIio4acTci B ONTHMH3ALMH
CBOWCTB M PeXMMOB BEPXHEH TONIUH PHIXJIBIX OTIOXXEHHHA MOIIHOCTBHIO
1,5-2,0 M, T.e. TOPU3OHTOB MOYBEHHOTO MPO(HUIIS.

OTO Mono)xeHHe B JANbHEHIIEM OJYYHIIO OTPAXEHHE B KOHLENLHH
OCHOBOTIOJIOXKHHKAa MENHOPaTUBHON HayKM B HAllleH CTpaHe aKaJeMHKa
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A H. KocTsaxoBa 0 NpUHIHUIIHAIBHBIX 33a4ax Menuopanuu. B 1953 r. o
nucan: «CenbCKoX03aiCTBEHHBIE METHOPALIMU B KOMILUIEKCE C arpOTEXHHU-
KO# MMEIOT 3a/1a4eil MOBHIIIEHHE LIOAOPOAKS MI0YB, T.€. CO3AIHME HyXK-
HOro U1 pacTeHH# BOJHOIO M CBA3aHHOIO € HHM BO3AYIIHOTO,
MUTATENIBHOTO U TEIJIOBOTO PEeXHMMOB MoyB. VI3MEHAA BOAHBINA PEXHUM
TI04B, MEJIHOPALMA BIMAET Ha pa3BUTHE N0YBOOOPa30BaTEILHOrO MPOLIEC-
ca, Ha W3MEHEHHE INOQYBEHHBIX, KIMMATHYECKMX H THMIPOJIOrHYECKHMX
YCIIOBHi METHOPHPYEMBIX TEPPUTOPHI B HY>KHOM UL CEIECKOTO XO35ii-
CTBa HamlpaBlIeHUH. Bo3elcTBYs HEMOCPEACTBEHHO, INTaBHBEIM 006pa3oM,
Ha BOJHBIN peXXMM, MEITHOpaLlMU OKa3hIBAIOT GOJIBIIOE BIMSAHHE HA BO3-
IOyIIHBIH, TEIUIOBOH M NMUTATENbHBIA PEKHUM NOYB, HAa IMOBHIECHHUE HX
IUTOIOPOAMS».

ToYBEI ABJAIOTCS SKOJIOTMYECKOM cpepoii obuTanus abcomoTHoro 601b-
'IIMHCTBA KyJBTYPHBEIX PaCTEHHH, IOCKONBKY B IMPOGMIAX NOYB pacroiara-
€TCA OCHOBHAsd Macca KOPHEBBIX CHCTEM pacTeHMi. JTO OOCTOATEILCTBO
oIpezie/IUI0 Ha3BaHHE HacToALIero ydeOHuKa. B HeM cHcTeMaTH3HpOBaHbI U
M3/I0KEHbI CHELMATIbHBIE METOIbI H3YYEHU CBOHCTB H PEXHMOB, pa3pabo-
TaHHbIE aBTOPOM H IIPEAJIOKECHHBIE APYTHMH HMCCIIEA0BATEILIMH, IS pelle-
HUA IIMPOKOTo Kpyra 3KOJIOro-MenMopaTrHBHEIX 3amad. IIpu stom ocoboe
BHAMaHHE yZE/IEHO METO/IaM, KOTOphIE NO3BOJLIOT OBICTPO U 30 (PeKTHBHO B
TIOJIEBBIX 1 JIAOOPATOPHBIX YCIOBUAX PACKPhITh MEJTMOPATUBHEIE M SKOJIOTH-
YecKHe OCOOEHHOCTH T0YB.

3mech He CTaBUTCA 3ajaya HCYEPNBLIBAIOIIEFO M3JI0XKEHHMSA BCEX
H3BECTHBIX METOAUK M3Y4EHHs] IOYB B 3KOJIOTr0O-MEIUOPATUBHLIX LEIAX.
MHorue U3 HUX NMOIYYWIH ITHPOKOE paclpoCTpaHEHUE B CIICLMAIbHOM
JIMTEpaType U He HyKAAI0TCA B JONOIHUTEILHOM IIOBTOPEHHH. DTO OTHO-
CHUTCH, HAIpUMeEp, K TAKUM METOAAM, KaK OIpeJeleHHe IrpaHyJIOMETpU-
YeCKOro M arperaTHOro COCTaBa, akTyaJlbHOH H OOMEHHOH KHUCIIOTHOCTH,
€MKOCTH KaTHOHHOTO 0OMeHa, XMMHYECKOMY aHAJIN3y BOIHBIX BBITSIKEK
H pAOy ApYTHX OOIENPUHATEIX METOIOB aHAJI3a NTOYB. BMecTe ¢ TeM aB-
TOPY MpPaKTHYECKA HEU3BECTHA JIMTEPaTypa, KOTOpas pacKphiBaia Obl
MPUHIMIIEL M COZIEpAKalIa U3JI0KECHHE METOJOB H3Y4EHHUS B KOOI O-MeH-
OPaTHMBHBIX LENAX MHHEPAIBHBIX I'MAPOMOP(DHEIX, 3a60104eHHBIX, 60-
JIOTHBIX H JIPYTHX NepeyBIaXXHEHHbIX 104B, HECMOTPS Ha TO, YTO HMEHHO
9TH NOYBBI HIPAIOT BHLIAIONIYIOCS POJIb B CENbCKOXO3AHMCTBEHHOM IPOU3-
BOJICTBE CTPaHBI, B 3HAYUTENILHOM Mepe onpeielas ero passuTue. B atoi
CBSI3M YMECTHO OTMETHTb, YTO KaX/bIif NATHIH rekrap 3eMnu B Poccun 06-
PasyloT TOop¢AHbIE ITOYBEI, a U3 OOLUEH IUIOLIaaK CeIbCKOX03AHCTBEHHbIX
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3eMeJlb, CIIOJIb30BaHHE KOTOPHIX BO3MOXKHO TOJBKO OCJIE UX OCYILEHHS,
— ot 70 10 95% o6pa3oBaHO MHHEPAJILHEIMH 3200JI09€HHBIMH [IOYBAMH.

OcHoBHas 3a51a4a y4e6HHKa — BOCHOJIHHTD 3TOT IIPoGel1, pacCMOTpeTh
MPHHIIMIIE] ¥ peaTbHBIE IIOAXO/BI K BCECTOPOHHEMY H3YJEHHIO [T0YB B 3KO-
JI0ro-MeJIMopaTHBHLIX LieiisiX. [ToaToMy 31ech, mpex/e BCero cocpeoToye-
Hbl CBEACHMSA, OTpaXKaloIHe B3aUMOCBA3b CIIOCOG0B MENHOpalliM IOYB
0COOEHHOCTAMH MX IeHe3nca. ['eHeTHdeckuii OIXOM K OIEHKE YCIOBHA
MENHOPALHH 110YB aKTyaJIeH MOTOMY, YTO OH MO3BOJIAET CBA3ATh METOIBI U
Croco6bl METMOPALUH NIOYB C MPHPOJHBIMH YCIOBHAMH JIaHAIa(Ta, H3be-
KaThb mabJ0Ha NMPH MPOEKTHPOBAHHH, CTPOMTENBCTBE M SKCIUTyaTalluM Me-
JHMOPAaTHBHBIX CHCTEM. B IenoM IpH H3IOKEHUH MaTepHala aBTOp
HCXOZMJI M3 U3BECTHOTO H OOLIENPUHATOrO MOJOXKEHHUA O TOM, YTO MOYBBI
SBJAIOTCA 3epKajioM jaHmmagra. OHH He TONBKO HENOCPEACTBEHHBIH
00BEKT MenHopaluy, HO M CBA3YIOIIEE 3BEHO CIIOKHBIX HKOJIOTHYECKHX
B3aMMOOTHOIIICHAH MEXIy BCEMH 3JIEMEHTaMH JIaHAIa(Ta — IrpyHTOBBI-
MH H TIOBEPXHOCTHEIMM BOJAMH, IOYBOOOpa3yIOIIUMH IOPOJAMH,
re0JIOrHYECKON Cpeloi, JKUBOTHEIM M PaCTUTEIHHBIM MAPOM.

Ocoboe BHMMaHHe ye/IeHO OLIEHKE II0YB KaK CpeIbl OOUTaHHA CETbCKO-
XO3MHCTBEHHBIX PacTCHMHl, BTOPHYHBEIM H3MEHEHHSM IIOYB B pe3yJIbTare
IIPUMEHEHHs MEJIMOPATHBHEIX M arpOHOMHYECKHX Meponpuarai. Ilox mx
BIIMSHHEM BO3MOXKHO BOSHMKHOBEHHE JETPaJAlMOHHBIX H3MEHEHMH, OIIacHO
MEHAIOLIMX CBOHCTBA U PEKHMMbI MEIMOPHPYEMBIX IOYB. 3a/iaya MOYBOBEAA
3aKITI0YAETCA B TOM, YTOOBI CBOEBPEMEHHO OOHAPYXHTh 3TH ONAcHbIE TEH-
JEHIUHU U NIPEeJIOTBPATHTh UX pa3BuTHE. [ToaTOMy B yyeOHMKe 60/bIIOE BHU-
MaHHe yJIElIEHO IPOTHO3y BTOPHYHBIX, I0YBOOOpa30BaTeIbHBIX MPOLIECCOB
OIIaCHBIX M3MEHEHUH CBOKMCTB M PEXXHUMOB MOYB MOJ| BIMAHHEM Pa3IMIHBIX
crnocoboB Mermuopamy. B ydeOHMKe 3HAUMTENbHBIE Pa3Aeibl MOCBSAIIEHBI
aHaIM3Y JierpafialiiOHHBIX H3MEHEHHI MEITMOPHPYEMBIX IT04B — IIPU3HAKaM
U MEXaHM3MaM JETrpajialivy, 3alliTe N0YB OT HEIaTUBHBIX U3MEHEHMIA.

BHUMaHuMe ynTaTENd COCPEIOTOYEHHO Ha TIATEILHOM H3Y4E€HHH B I10-
JIEBBIX yCIIOBUAX Mopdonorun rmoys. Takoit mogxox He cinyyaeH. ITpu co-
BPEMEHHOM YPOBHE 3HaHMH IMOYBOBEJ MOXET Ha OCHOBE aHaJIN3a
MOpP(OIOrUH MOYBEHHOTO MPO(MIIA B YCIOBHAX MOJIEBOr0 06CIea0BaHAA
U KapTHPOBaHMA CYJUTh O CTAOMIBHOCTH KPOTOBBIX JPEH, OIIACHOCTH 3a-
KyIOPKH IIACTMAaCCOBBIX M KEPAMHYECKHX APEHaXKHBIX TPyO okcHaaMu
’KeJe3a ¥ BO3MOXKHOCTH BBIX0J]a H3 CTPOS METMOPAaTHBHBIX CHCTEM, IIE€pe-
YIUIOTHEHHH IIOYB, SKOHOMHYECKOH 3PPEeKTHBHOCTH ApeHaxKa, 0COOEH-
HOCTAX peXHMa TIPYHTOBBIX BOA H HX XHMHYECKOM COCTaBe,
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1e1eCO00Pa3HOCTH OCYIIEHH MHHEPAIBHBIX II0YB Pa3HOH CTemeHH 3a60-
JIOYEHHOCTH TMPHU Pa3IMYHOM HCIONB30BaHMH, pellaTh ApyrHe BaxKHBIE
9KOJIOr0-MEIHOPAaTHBHEIE 3aJa4YH. -

CymecTBeHHOE BHMMaHHE B yuyeOHUKe yIENneHO BOIIPOCaM METOAUKH
NIOJIEBBIX ~ [IOYBEHHO-MENHOPAaTUBHEIX  H3BICKAHHH, COCTaBJICHUIO

“Pa3NHYHBIX TOYBEHHO-MEIMOPATHBHBIX, KOMIUIEKCHBIX NTOYBEHHO-MEIH-
OpPaTUBHEIX M IEOJIOTHYECKUX KapT, 60TaHHKO-KYIbTYPTEXHHYECKHUX H
JOpYTHX KapT, HeoOXOIUMEIX U1 0O0CHOBaHMSA NMPOEKTOB METHOPALUH,
METMOPATHBHOIO CTPOUTENHCTBA M SKCIUTyaTallud METHOPAaTHBHBIX CHC-
TeM. HakoHen, cinexyer OTMETHTD, YTO B 5TOM y4eOHHMKE CBEJIEHHUS O IO0-
4B006pa30BaTENBHBIX MPOLECCAX, PETHOHAJBHEIX TPHEMAX MeJIHOpaLiH
1104B, KOHCTPYKTMBHEIX OCOOEHHOCTSIX METHOPATUBHBIX CHCTEM H CIIOCO-
6ax MemMopalLM H3JI0KEHBI B CXKaTOH ¢opMe, 6e3 eTaTbHOro paccMoT-
PEHHs 3THX BONpPOCOB. BMecTe ¢ TeM y 3aMHTEpECOBaHHOIO YHTATeNA
MOJXET BO3HHKHYTh Heo6XoaumocTs ux 6onee nonxHoro usydeHus. Takue
CBEleHHA, B YaCTHOCTH, MOTYT OBITh MONY4EeHBI M3 ABYX CHEXYIOLIMX
y4eOHHKOB JUI1 YHUBEPCHTETOB U CENbCKOXO3SHCTBEHHBIX BY30B, OIy0-
JMKOBaHHBIX aBTOPOM B IociegHHe rofsl: «Mennopauusa nous». M.:
H3p-o MI'Y, 2003 3-e usnanue u «['eHE3UC ¥ 3KOJIOTHIECKHE OCHOBBI
MeTHOopaLyH 1oYB M JaHmmagTos». M.: U3g-so MI'Y, 2008.

OcHOBHOE BHUMaHHE B 3TOM y4eOHHKE COCPEOTOYECHO Ha U3IOKEHUH
METOJI0B H3y4EeHH [I0YB I'yMHAHBIX JIAHAMA(TOB, YTO 06YCIOBIEHO CO-
BpPEMEHHBIMHU reorpa¢puyeckKMMH IpaHULIaMH CTpaHel. B MeHbmeii Mepe
3[eCh yJeleHO BHMMaHHME METO/aM 3KOJIOro-MEIHOPATHBHOH OLICHKH
II0YB CyXOCTEIHOH ¥ apuJHOH 30H. 3HaYHTEIbHAsA METOMYECKas INTEpa-
Typa, OIMyOJIMKOBaHHAsA B IOCIEOHHE ACCATHICTHA IO 3THM BOMpOCAM,
NO3BOJIAET OFPAHUYHUTHCA B 3THX CIIydasX HEOOXOOMMBIMH CCHUIKAMH.

Hacrosumii yqe6HUK COAEPIKUT CBEAECHHSA O METOaX U3Y4EHHS II0YB B
9KOJIOr0-MEeIHOPAaTHBHBIX LeniaX. OH HanucaH BrepBbie. Y4YeOHUK MOXKET
ObITH MOJIE3HBIM HE TOJNBKO I CTYAEHTOB, aCIMPAHTOB ¥ MpenojaBaTe-
Jei By30B, HO U 1A IIMPOKOTO Kpyra pabOTHUKOB, CBA3aHHBIX C UCIIOMb-
30BaHHEM IOYB B CEIbCKOXO3AHCTBEHHBIX, JICCOXO3AHCTBEHHBIX U
BOJIOXO3SHCTBEHHBIX LIEJIfX — [IOYBOBEIOB, arPOHOMOB, 3KOJIOTOB, THJI-
POTEXHHKOB U METHOPAaTOPOB, F€000TaHUKOB THAPOJIOTOB ¥ THAPOre0IO-
roB, pepMepoB, paGOTHHKOB CITy>K0 3eMeJIbHBIX OPIaHOB.

ABTop Oyner mpU3HaTeNeH TEM YMTATEIAM, KOTOPbIE COYTYT MoJje3-
HEIM HaNpaBUTh HA UMs aBTOPA CBOM NPEUIOKEHHUS 10 YIYYIIEHHIO CO-
IepXKaHua ydeOHHKa Mo afipecy:
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119992, Jlenunckue ropsl, MI'Y uM. M.B. JlomonoCOBa, haxymsTeT
MOYBOBEJCHHUA, Kadeapa GU3HKA U METHOPALIMH [I0YB.

ABTOp MPUHOCHT ITy60KyI0 6narogapHoOCTh akaneMuKy Poccuiickoit
HIDKEHEPHOH akameMuH, npencenaremo CoBeTa acCONMAIMHM OpraHM3a-
LU BOIOXO3AHCTBEHHOTO KOMILIEKCA, COBETHHKY MHHHCTRZ, CEHRCKOTO.
xo3siictBa P® A.A. BukcHs u akageMuKy Poccuiickoit akajeMHH/HAaYK,
3acimy>keHHOMY JAeaTemo Hayku P®, nokropy 6uonoruieckux Hayk, IIpo-
¢deccopy MI'Y um. M.B. Jlomonocosa U.U. CynuuIbIHYy, peLieH3eHTaM
3TOro yuebHuKa, 3a BHUMaHUe K paboTe M IoJIe3HbIe 3aMeYaHH.

ABTOp npu3HaTeneH npogeccopaM daxynbrera noyBoseaeHus MI'Y
uM. M.B. JIomonocosa E.B. Illenny, JI.A. Bopo6séBoit u A.C. Hukugo-
POBOIi 32 OPraHU3aLMOHHYIO MOJEPIKKY 3TOH pabOTHl U METOAHYECKYIO
MOMOIIb.



Masa 1 ,
NMo4yBbl Kak 00 BLEKT Menuopauum

1.1. ABTOMOpPhHbIE U rnapoMopdHbIe NOYBbI

IIpy u3y4yeHuH MOYB ryMHIHEIX JaHAMAGTOB B CBA3H C MEIMOpaLHei
OCHOBHOE BHMMaHHe M3bICKATENA U MCCIeJoBaTellsl JOJDKHO OBITH cocpe-
JIOTOYEHO Ha AaHAJIU3€ CBOMCTB M PEKHMMOB PHIXJIBIX MMOBEPXHOCTHBIX
MOYBEHHBIX T'OPH3OHTOB MoOIIHOCTRIO A0 1,5-2,0 M. IlosTomy, mpexne
BCETO, ClIEyeT OCTAHOBHTBCA Ha OLICHKE I10YB KaK 00BEKTa MEIHOPALIAH.
B nenoM noYBeHHBIH MOKPOB MOXKHO MOAPA3[EeNUTh HA [IBE BaXHHIE H
BECbMa CaMOCTOATENIbHbIE B METHOPATHBHOM OTHOLICHUM IPYIIIE — aB-
TOMOpP(HEIE U THAPOMOP(HBIE IOYBEL.

Asmomopgnbie NOYBEI HE UCTIBITHIBAIOT JJTHTENLHOTO 3aCTOSA BIIarH B
TOPH30HTaX MOYBEHHOro NMpo¢wiA (YCIOBHO B TOMIIE BEPXHHX 1,5 M) 1 He
HECYT yCTOHYMBBIX NPH3HAKOB rHApoMopdusma. K aBToMOp¢HEIM OTHO-
CATCA PEeMMYLIECTBEHHO 30HAIbHBIE THIIBI OYB YMEPEHHOIO nosca —
BBIIIEJIOYEHHbIE Y4EPHO3EMEI, CEphIe, OyphIe, AepHOBO-KapOOHATHEIE, pUX-
KOBBIE [I0YBHI, 2 TAKXKE NOAGYPHI BRHICOKHMX IIMPOT, OTIHYAIONINECS XOPO-
IIeH ApEeHMPOBAHHOCTHIO, TOHMEHHEBIE IEPHOBBIE 3€PHUCTBIE U CJIOMCTHIE
HEOIJICEHHbIE U IpyTHE MOYBHI. OTH NOYBHI YCIEIIHO MOTYT ObITh HCIIONb-
30BaHbI B CENBCKOM H JIECHOM XO03s#cTBax 6e3 ycTpoicTBa qpeHaxa, a 1yt
yJIy4lleHHs UX BOJHOTO PEeXHMMa JOCTaTOYHO NMPHMEHEHHA arpOTEXHH-
YeCKHX, arpOMeIMOPATUBHEIX MEPOIPHATHH U OPOILECHHS.

O6mupHas rpynmna 2u0pomopgHeix mo4B, TO €CTh NOYB, HOPMHPOBaA-
HHMe KOTOPBIX COINPOBOXAAETCA 3aCTOEM BIIard U MNOABJICHUEM B HX IpO-
¢Guiae OTYETIMBHIX NPU3HAKOB  THUAPOMOP(H3MA, €CTECTBEHHO
pacnagaeTcs Ha ABE IpyNIbl THAPOMOP(HBEIX MOYB — MHUHEpaJIbHBIE U
OpraHOTE€HHEIE.

Munepanvnoie 2udpomopgnvie noussl HECYT YCTOHUHMBBIE NPU3HAKU
ruapoMop¢dH3Ma B BUZI€ XOJIOAHOH OKpacKH rOPU30HTOB, BO3HHUKAIOMIEH
npu orieeHuy, cnenupuieckux Fe-Mn, Fe, rymyc-Al u kap6oHaTHBIX HO-
B00Opa30BaHMH, HAKOIUIEHHA rpyboro rymyca Wi oTop$hOBaHHA, aKKy-
MYJIALMH COJIEH M TMIPOKCHAOB jeje3a. OTH MOYBbI XapaKTEepU3YIOTCS
HEPHOANYECKHM HIIM NOCTOAHHBIM HACHIIEHHEM BIIaroi OTHENbHBIX Io-
PHM30HTOB WK BCero Npodmiis H GopMHPYIOTCA B YCIOBUAX HOPMAIBHOTO
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A1 TIOBEIIIEHHOTO YBJIAXKHEHHS B PE3YJIbTaTe NOCTYILICHHUS BOJ pasind-
HOTO TIPOHCXOXKICHHS. )

Hopmanvrvim Ha3BIBAIOT Y61adiCHeHUe, TIPY KOTOPOM TOYBA NOIyYaeT
BJIAry TOJIBKO B BHJIE OCAJIKOB B KOJIMYECTBE, HE MPEBHIIAIONIEM HX CyM-
MY, CBOHCTBEHHYIO Ul KJIMMaTa JaHHON MeCTHOCTH. II04BBI MOBHIIIEH-
HOTO YBI2XHEHHMA OTIMYAIOTCA MOCTYIUIEHHEM OTONHMTENBHOM BiIaru
CBEpX 3TOi HOPMBI.

MuHepanbHBI€ THAPOMOpGHEIE MOYBHI IAJIEKO HE BCEria HECYT YCTO#H-
4uBEIE MOpdOXpoMaTHUecKHe (BETOBbIE) MPU3HAKH orieeHus. I[sero-
BBl I[IDH3HAKM OIJECHHA, TakuM oOpa3oM, SABIAIOTCA BechbMa
PacnpoCTPaHEHHBIM, HO HE MCKIIOYHMTEILHBIM MOP(OIOTHIECKAM IIpH-
3HaKOM 3THX noys. Tak, B 30He CHIypHIACKOro IIaTto Ha KapGOHATHEIX
MODPEHHBIX OTJOXEHHMAX C BBICOKMM COICP)KAHHEM H3BECTH IMHPOKO
NpeJCTaBIEHE MUHEpaIbHBEIE THAPOMOPGHEIE ITOYBEI, HE HECyIIUe YeT-
KHX MOP(}OXpPOMaTHYECKHMX NPH3HAKOB OIJICEHUA, HO OTIHYAIOMHMECT
JUIATENGHEIM OGBOJHEHHEM B TEIUIRIA IIEDHOJ, HAKOIUICHHEM B
MOBEPXHOCTHLIX CJIOAX rpyboro ryMmyca ¥ MX 3aMETHBIM OTOp¢OBaHUEM.

MuHepansHbIe THAPOMOPQHEIE TOYBBI, 0COOEHHO Ha HaYaJIbHBIX JTa-
Tax NposBIEHHA IPU3HAKOB THAPOMOP(HH3MA, MOXHO YCIENIHO HCIOMb-
30BaTh B CEIbCKOM H JIECHOM XO3f#cTBe 6e3 ycTpoicTBa ApeHaxa.
Hepenko Ha Takux no4kax MoryT 6HITh MOJTydeHEI 6011€€ BRICOKHE ypO-
XKaH CeNbCKOXO3AHCTBEHHBIX KyJIbTYp, YeM Ha aBTOMOPQHBIX, HE HECY-
IMX YeTKMX MpU3HaKoB ruapoMop¢usma. IlosroMy B oOmupHO#
IpyIe MAHEPATbHEIX THAPOMOP(HEIX [I0YB ClIEAyeT BHAETHUTH 3260710~
YEeHHbIE MOYBbI, ABJIAIONHECS HanOo0Iee YacTHIM 0ObEKTOM MEIHOpALUN
B HeuepHo3eMHoi1 30He. 3a60or04ennbiMu cCieRyeT Ha3hHIBATh TAKHE MU-
HepaJibHble TUAPOMOp(GHbIE NOYBH], B KOTOPEIX aHA’pOOHBIH IepHOx,
00yCIIOBJICHHBIH IJIUTENBHEIM 3aCTOEM BIIard, CTONb MPOAOIDKMUTEIICH,
9TO 3aTPyAHACT HIM BOOOINE HMCKIIOYAET POCT M Pa3BUTHE Celb-
CKOXO3HCTBEHHBIX KyJIbTyp. II03TOMY 3a60/109€HHEIEC MOYBEI HENPH-
TOZIHEI JUIA CeJibCKOXO3AHCTBEHHOr0 HMCHOB30BaHHA 6e3 IpOBEICHHS
MEPOIIPHATHIA 110 YAANEHHI0 H36bITOUHOMH Biard. K 3a601049eHHEIM 1I0-
9YBaM ¢ MaKCHMAaJIbHOH MOIIHOCTBIO TOP(a OTHOCAT TaKHe NOYBHI, Y KO-
TOPBIX OPraHOTEHHEIA FOPH3OHT JI0 OCYIIEHHs He mpesbimaeT 30 cM, a
10cJIe OCYIIEHHS — MOIHOCTh AXOTHOTO CJIOA.

Bce opeanozennuie noyewl, TO €CTh NOYBBI, HMEIOLHE MOITHOCTH TOpPH-
30HTa 7> 30 CM, ABJISIOTCA THAPOMOPGhHBIMHI H HX CENBCKO- HIIH JIECOXO-
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3AHCTBEHHOE HCIHONB30BAHUE HEBO3MOXKHO 6€3 IpeaBapHUTENIHHOro
ocymeHnus'.
CxeMa pacCMOTPEHHOI IpYNITUPOBKHM MOYB MpHBeeHa B Tabi. 1.1.

Tabnuya 1.1
Cxema rpynnupoBku nouB HeuepHO3eMHOM 30HbI NO UX
yBRaXHEHUIO B MENTMOPATUBHLIX LiefnifaXx

lNo4sbl He4epHO3eMHOH 30HbI
|

v
AstomopdHsble apomopdHbie
g
l MapomopdHbie
Munepanehbie OpraHoreHHble,
ru_npomopdmue TopdaHbIe
T <| 0.3 m) (T>0,3m)

MuHepanbHbie ruapomMopgHbie MuHepanbHbie rmapomMopdHbie
He3a60n04eHHbIe NOYBbLI; 3a60n04eHHble NOYBbLY;
CenbCKO- U Necoxo3aicTBeHHoe CenbCKO- U Necoxo3siCTBeHHOe
WCMonb30BaHue BO3MOXHO 6e3 WUCNONb30BaHNE BO3MOXHO

aApeHaxa Ha PoHe apeHaxa

M3 Tpex THIIOB OpraHONeHHBIX [10YB — BEPXOBOTO, IEPEXOIHOTO U HU3HH-
HOT'O VI HMCIO/IE30BaHKsA B CEIBCKOM XO3AHCTBE IPUTO/IHEL, INIABHBIM 06pa-
30M, HU3HHHBIE TOPGSHBIE NO4BbI BepXOBBIE U MEPEXOJHBIE TOPQAHBIE TOYBHI
M3-33 KHCIIOH PEaKIMHH, 3HAYUTENHHOM BIIArOEMKOCTH, HU3KOH CTENEHH pasio-
JKEHHs, BRICOKOH CTOMMOCTH OCBOCHHS HE CJIEyeT BOBJICKATh B OCYIICHUE H
CENTbCKOX03AHCTBEHHOE HCTIONb30BaHKe. VICKTIOYe e COCTARMISIOT JIMIIb BEI-
COKO30JIbHBIE TOP(SHBIE IIEPEXOIHBIE MOYBbI IBYX PETHOHOB CTpaHsl — Ka-
permuu 1 KamuaTin. B nepBoM cifydae MX BBICOKas 30JIbHOCTh 00YCIIOBJIEHA
MHTEHCHUBHBIM 3aIICHHEM TOp(da B pe3yJIbTaTe S5pO3UH BO3BHILIIEHHBIX TEPPHU-
TOPHIA, OKpY>KAIOIX 6010Ta; BO BTOPOM — MEIUIONAIOM IIPH H3BEPXKEHHMH
BYJIK2HOB.

1.2. NMpnynHa U NPpU3HAKKN NOYBEHHOro
rugpomopcdusma; nousoobpasoBarenbHble
npoueccol

OnpenemsiomuM (paxTopoM BOZHHKHOBEHHS TIMAPOMOPQHEIX IIOYB
(MMHepanbHEIX M TOpGSAHEIX) ABIAETCS NepeyBnaxHeHue. [loxg mepe-

1
3a ucknioueHnem MaccuBoB BEPXOBbIX U NepexoaHbIx 6onoT, koTopble Lerne-
coo6pa3Ho Mcrosnb3oBaTh B €CTECTBEHHOM COCTOSHUM AN c6opa KItoKBbl, ro-
ny6uiku, NekapcTBEHHbIX U APYrUX pacTeHUiA.

10



Fnasa 1 * MouBbl kak 06LEKT Menuopauuu

yBIaXHEHHEM I10YB CIcAyeT IOHUMATh TAKOE HX COCTOSIHHE, KOTO-
poe HaCTymaeT IIpM BIXHOCTH BHINIE MpENENbHON IONEBOM
BJIArOEMKOCTH (COCTOSTHHE, 61TM3K0€ K HIXKHEMY MpPEAEITY TEKY4eCTH HIH
BhIIIE 3TOro npepena). Ilpu sToM, oxHaKo, BO3MOXHO BO3HHKHOBEHHE
TpeX MPUHUMINAIBHO Pa3IMYHBIX CUTYaLHH.

Bo-nepBaix, nepeyBnaxHeHHE MOXKET IPOKCXOIUTE B a3POOHBIX yCIIO-
BusiX. Hanpumep, ecin B nmoyBoo6pasylomeii nopoae WiM B FOPH3OHTE
II0YB HET OPraHMYECKOro BEIIECTBA, CIIOCOBHOrO K ()epMEHTALHH, HIH
€CJIM II0YBHI NIEpEYBIIAXKHEHBI IPECHBIMHU BOIaMH, 000rallieHHBIMH KHCIIO-
ponoM. Takue ycnoBHs MOTYT HMETh MECTO B ropax IpH TasHHHM CHEra,
JEIHUKOB M T.II. B 3THX ciydasxX BO3MOXKHBEI M3MEHEHHA (HIMIECKHX
CBOMCTB N04YB, HanpuMep HabyxaHHe TBepHO# ¢a3sl WIH ee ycaaka, HO
IpH 3TOM MOpGONIOrHYecKre ¥ XUMHUYECKHE CBOHCTBA GYAyT OCTaBaThCA
BechMa cTabMNbHEIMY. [louBa MM Mopona He HECYT MPU3HAKOB M3MEHE-
HuA Mopdonornu. OHH NepeyBIKHEHB!, HO HE THAPOMOP(dHEL. JTOT Ba-
PHaHT, OJHAKO, HE MMEET NIMPOKOT0 PacIpOCTPaHEHHH.

Bo-BTOpEIX, nepeyBIaXHEHHE NPECHHIMM BOAAMHM BO3MOXKHO B
IPUCYTCTBHHM OpPraHWYECKOro BemecTBa. B 3ToM cirydae 0HO COMpOBOX-
JlaeTcs MHTEHCHBHBIM aHa’poOHo30M. B pesynbrare M3MEHAIOTCS He
TOJBKO (PM3HYECKHE, HO M XUMHYECKHE CBOMCTBa TBepAO# (da3sl. B ana»-
POOHBIX YCIOBHAX B MOABHXKHOE COCTOSIHHE IEPEXOIAT JKelle30, Mapra-
Hel, KanbUui, MarHuii, amoMuHMi, ¢ocdop, Apyrue SneMEHTH H
coenuHeHuA. ClecTBHEM 3TOro sABIAETCI M3MEHEHHE Mopdonorugec-
KHX, MUHEPAJIOTHYECKHX, (PU3HIECKHX M JAPYTHX CBOMCTB IOYB M IOPOX
[3aiimenpman, 1992, 1998]. Takum o06pa3oM, TOIBKO B 3TOM BECbMa pac-
IIPOCTPaHEHHOM CJIy4ae NepeyBIaXKHEHHE COMPOBOXIAECTCA aJleKBaTHBI-
MH H3MEHeHMsMH HX Mopdomornn. Takue IOYBEI M ABIAIOTCA
cobcTBeHHO ruApoMop P HEIMHU. OHH HE TONBKO HEpEyBIAKHE-
HBI (KpaTKOBPEMEHHO, JUTUTEIBHO WIIH IIOCTOSHHO), HO M 061afatoT BIOJ-
HE OYECBMIHBIMH IpU3HAKAMH THAPOJOrMYECKOro BO3LECHCTBHA Ha
MHHEpaIbHBI CyOCTpaT B aHaPOOHBIX yCIOBHAX.

B-TpeTbHx, BO3HUKHOBEHUE NIEpEYyBIXHEHUA U (OpMHUPOBAaHHUE ITPH-
3HaKOB II0YBEHHOTO I'MAPOMOp(dU3Ma MOXKET HIPOUCXOAUTH IOA BIHAHU-
€M ONM3KO 3aleralomHx K JHEBHOH IOBEPXHOCTH OXCIE3HEHHEIX M
3aCONIEHHBIX TPYHTOBBIX BOJI. Pe3ynbTaToM 3TOro sAB/IsSETCS BOSHHKHOBE-
HHE B TOPH30HTAX IIOYBEHHOT0 NPOGMIIS TUAPOreHHBIX XKEIE3UCTHIX (THA-
POKCHAHBIX) M COJIEBBIX aKKyMyJIsAUMi. DTOT IMpouecc THMAPOreHHOH
aKKYMYJISLMH OKCHIOB U COJIEH OCYIIECTBIAETCA NPEUMY LIIECTBEHHO IPH
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HaJIMYMH OPraHMYEecKOro BEIECTBA, CIOCOOHOro K ¢pepmMeHTauuu. B mo-
60oM ciydae B mpoduie TaKHX NMOYB HOPMHAPYIOTCA OTYETIHBbIE TPU3HAKA
ruapoMopdu3Ma B BUIE XapaKTEPHBIX TOPU30HTOB, 060ralleHHBIX THAPO-
OKHCBIO JK€JI€3a WIM BOJOPaCTBOPHMEIMHM COJIIMH. I1epBhie BOSHHKAIOT B
HpOGHIAX NMOYB JIECHOM 30HEI, BTOPEIE — B THAPOMOPGHEIX I0YBaX CTeN-
HOH, MOMYITyCTBIHHOH M ITyCTRIHHOM 30H. TakuM 06pa3oM, NpH3HaKH I10-
9YBEHHOTO THIpoMopdu3Ma BeckMa pasHooOpasHel. HMXx mnosBieHue
06ycnoBneHo pAxoM ¢pakropos. OHaKO BaKHEHIINM, KaK MPaBHIIO, OKa-
3bIBa€TCsA IepeyBIaKHEHHE ITOYB B aHA3poOHOH cpexe. IToaToMy k mpH-
3HaKaM NOYBEHHOT0 THAPOMOp¢H3Ma B LIEIOM CIEXYET OTHOCHTD:

1) xonomHylo (cHHEBaTyI0, CH3Y10, NIy b0BaTo-CH3yI0, 6enecoBaro-ce-
PYI0) OKpacKy OIJIeeHHs TOPH30HTOB ITOYBEHHOTO NPO(MIIA ¥ KyTaH;

2) dYepHYIO OKpPacKy Cylb(pHIHEIX TOPH30OHTOB;

3) KOHKpELHMOHHBIE H HEKOHKPELMOHHBIE HOBOOOpa30BaHHs XKEJIE3UCTO-
0, MapraHIeBO-)KeJIE3UCTOr0, I'yMyCOBO-aJIFOMHHHEBOIO, KapOoHaT-
HOTO, CyTb(aTHOrO, XJIOPHIHOTO COCTaBOB, BO3HMKHOBEHHE KOTOPEIX
CBA3aHO C BIMAHHEM PA3IMYHBIX (PAKTOPOB MNEPEYBIAKHEHHUA —
T'PYHTOBBIX, HAIOPHBIX, aTMOC(EPHEIX, CKIIOHOBBIX H PYCIIOBBIX BOJ;

4) TOp(sAHEIE TOPH30HTEI, 0Opa30BaHHEIE B YCIOBHAX CyOaKBaJIbHOIO
BOJHOTO pEXHMa;

5) mnopm3omMcTHIE .TOPU3OHTH M KpeMHe3eMMcTas Oenecas IPHCBHIITKA
(ckeneraHsl); '

6) axkymymiuH rpy6oro rymyca u nepersos (puc. 1.1).

Cnenxyer mog4epKHyTh, YTO BO3HUKHOBEHHE 3THX NPH3HAKOB THApO-
MOp}H3Ma BO3MOXHO TOJILKO B aHA3POOHEIX YCIIOBHAX, 06YCIOBIEHHBIX
nepeyBIaXKHEHHEM Pa3HO# NpPONODKHTENsHOCTH [3aiimensman, 1998).
ITo3TOMY, B YaCTHOCTH, CyXOTOP(AHBIE TOPH3OHTEI II0YB TYHIPHI H JIECO-
TYHIpbI, BO3HUKHOBEHHE KOTOPHIX CBA3aHO C MOPO3HOW KOHCEpBaLueit
PACTHTEINBHEIX OCTATKOB, HE CIIe/yeT PACCMATPHBATE KaK NPU3HAK THAPO-
Mop¢usMa.

B 3aBHCHMOCTH OT OKHMCITHTEIBHO-BOCCTAHOBHTENBHBIX ycnosml re-
HE3Hca M COCTaBa MOYBOOOpa3yIoIKUX MOPOX M BOJ CIEACTBHEM Iepe-
YBJIQXXHEHHS 0Ka3bIBAIOTCS pasiIMuHEIE Ipouecchl [3aiiaensMan, 2003]. K
HHMM OTHOCATCA:

1) rugparanus B a3poOHBIX YCIOBHMAX, He BEIZHIBAIOIIad M3MEHEHHA
XMMHYECKMX CBOMCTB ¥ Mopdoiornu TBepaoit dassr;

2) TopdoobpazoBaHue,

3) meeobGpazoBaHue;
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FnaBa 1 * Mo4Bbl kak 06BLEKT Menuopauum

4) cynbbarpexyKims;

5) rupporeHHas akKKyMyJUMA OKCHAOB (IIaBHBIM 00pa3oM, xgiesa u
Maprasia);

6) coneHaxoruieHue (puc. 1.2).

B npuxiagHOM OTHOLIEHHH aKTyaJbHO, OMHAKO, TO, YTO NIPUCYTCTBHE
IIPU3HAKOB NIEPEYBIAKHEHHS NAJIEKO HE BCETa CBHIETENBCTBYET O Hera-
THBHOM BJIMAHMH NEPEYBIXHEHHAA Ha NPOAYKTHBHOCTb CEIbCKOXO35H-
CTBEHHBIX KyIbTyp. CylliecTByeT onpeneneHHas rpymmna o4s, HeCYIHX
YeTKHE NPH3HAKH THAPOMOp(H3Ma U BMECTE ¢ TeM 06/1aialoInuX BIIONHE
671aronpHAATHBIMH YCIOBHAMH IS POCTA U Pa3BUTHA PaCTEHHI, I MOJTy-
4yeHuA OM3KUX WK Gonee BHICOKMX B CPaBHEHHH C aBTOMOP(HEIMH I10-
YBaMH YpoxkaeB. BMecte ¢ TeM Ha 3HAaYMTENbHBIX IUIOIIAIIX
CebCKOXO03AHCTBEHHBIE KYJIBTYPHl Ha THAPOMOP(HEIX MOYBAX MCITBITHI-
BaloT yrHereHue. [ToaTomy BeIme obpamanock oco6oe BHUMaHHE Ha TO,
YTO U3 061IelH rpynibl rHAPOMOPQHBIX NOYB HEOOXOAMMO BEIAEIHTH 3 a -
6onouyeHHBE NOYBHI, T.6. TaKHe THAPOMOp(HBIE MHHEPATHLHEIE
MOYBHI, B KOTOPBIX 3aCTON rPaBUTALIMOHHOM BJIaru o6oro mpoucxoxJe-
HMA CTOJIb NPOJOJDKHMTENCH, YTO BHI3BIBAET YTHETEHHE WM rubens ce-
JIbCKOXO3AHCTBEHHBIX WM JIECOXO3AHCTBEHHBIX pacTeHMi [3aiiensMaH,
1984,1985, 1991].

B paBHO# Mepe 3TH MONOXKEHUA OTHOCATCA H K 3aCOJNICHHBIM ITOYBaM.
HMenHO 326071049€HHBIE TOYBHI IPUBIIEKAIOT 0c060€ BHUMaHHME IPH Opra-
HM3al[1H 3eMJIeJie]THA U JIECHOTO XO39HCTBa, ITOCKOJIBKY B 3TOM CITydae He-
06XOOMMO peryaMpoBaHHE HX BOJHOTO pEXHMa C IIOMOILBIO
MEJIMOPaTUBHBIX M arpoMEIMOpPATUBHBIX MeponpuATHH. OHM TpeOyioT
IOIOTHATEIFHBIX ¥ HEPEIKO BeChMa 3HAYHTENbHBIX HHBeCTHIHIA. Takue
TOYBHI ABJIAIOTCS BAKHBIM PE3EPBOM IOBHILEHHUs IPOIXYKTHBHOCTH Ce-
JILCKOXO3AHCTBEHHOTO IIPOH3BO/ICTBA.

B pasnbix permoHax HeuepHosemuoit 30HbEI Poccun 3abonoueHHbie
no4BHI 06pasyoT ot 70 10 95% ruromany 3eMenb, CEMbCKOX03HCTBEHHOE
HCIIOIb30BaHHE KOTOPBIX BO3MOXHO IOC/E MX MenHopauuu. OcranbHbie
5-30% 3aHHMAIOT OCTOSHHO EPEYBIAKHEHHEIE TOP(AHBIE TOYBHI, Ipe-
MMYIIEeCTBEHHO HU3WHHBIX 60JI0T.

Taxum 06pazoM, ruAPOMOpGHEIE IOYBBI NPEICTABIAIOT CIOXKHYIO LIH-
POKO PacIpoCTpaHEHHYIO. IPYIITy [O4YB, KOTOPLIE OTIMYAIOTCA HE TONBKO
110 CBOEMY I'€HE3HUCY, COCTaBY M KIMMATY, HO H II0 CTeNEeHH 3a00104€HHOC-
TH. CTeneHb 3a60I09€HHOCTH [I0YB — TOHATHE arpo3kosorudeckoe. OHO
OTPAXKAET YCTOHYMBOCTh PACTEHHMH K IepeyBIKHEHHIO M Lieaecoobpas-
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HOCTh MEIHOPAIMH TI0YB IIPH HX Pa3IHIHOM CEIBCKOXO3AHCTBEHHOM HC-
nons3oBaHuM. J{uddepeHmmams rUApOMOpPHEIX IOYB 10 CTENEHH
3a607109€HHOCTH ABJIAETCA HEOOXOMMMEIM YCIOBHEM MX PALMOHAIBEHOTO U
aIbTEPHATUBHOT'O HCIOJIE30BaHHA B 3EMJIEAEIIMH H JIECHOM XO3SHCTBE, Lie-
1ecooOpa3sHOro NPUMEHEHHA MENTHOPATHBHBIX MepONpUATH [IpHHIMIEI
TaKkoi nuddepeHIHaMy, OCHOBaHHOH Ha 5KOJIOTO-THAPOJIOTHYECKOM H
9KOJIOr0-3KOHOMHYECKOM MOX0/aX, H KIacCHpUKaIHA MOYB IO CTENEHH
3a60JI09€HHOCTH PaCCMOTPEHBI HIDKE.

1.3. MpuynHbl 3a6onaynBaHusa noys

Ion npuyunoii 3abonavueanus NMOHUMAIOT TaKOH T'MAPONOTrHYECKHIA
taxrop (¢axkTopsl), KOTOPHIHA BHI3BLIBAET MJIHTEIbHBIH aHa3poOHO3, 00-
YCIOBJICHHBIH 3aCTOEM BOIBI B TOPU30HTaX MOYBEHHOro mpodmwis. OH
NPUBOJUT K YTHETCHUIO HIH THOENH CeNbCKOXO3AHCTBEHHBIX KYIBTYP,
BO3HHKHOBEHHIO XapaKTEPHAIX IPH3HAKOB IIOYBEHHOI'0 r'HAPOMOpdH3Ma,
YXYMIICHUIO YCJIOBHH TIPOBEACHHA CENBCKOXO3AMCTBEHHBIX paloT.
YcTpaneHHe 3THX NPHYHH C MOMOINBIO MAPOTEXHHYECKHX, arpOMEIHO-
PaTHBHBIX M IPYTHX MEPONPHATHH cO3JaeT OIaronpHUATHEIE YCIOBHA 1A
pocTa M pPa3sBUTHUA CEIbCKOXO3AHCTBEHHBIX KYJIHTYp HM BBINOJIHEHHA
MOJIEBBIX paboT.

B ycnosmix HeyepHoseMHo# 30HBI 3a6o0n0ueHHBIE W GONOTHBIE
IIOYBHI, BXOJAIIKE B OOIMPHYIO IPyIITy THIPOMOPGHBIX 1104B, GopMHUpY-
IOTCA 1OJ] BIMAHMEM IJIaBHBIM 00pa3oM IIITH THAPOJIOTHYECKHX (aKTo-
pOB — aTMOC()epHBIX, HAMBIBHBIX CKJIOHOBBIX, HAMBIBHBIX PYCJIOBHIX,
IPYHTOBBIX ¥ TPYHTOBO-HanopHEIX BoJ (puc 1 3). Otu pakTophl ABIAIOT-
Cs BMECTE C TEM M NpHYMHAMH 3a60na4ynBaHuA MoYyB B MelrHopaTHBHOM
OTHOIICHHH NMarHOCTHKA NMPHYMH 3a060/1auMBAHUA NMOYB NPEACTABIAET
CYIIECTBEHHBIA HHTEPEC, IIOCKOIBKY OHHU ONIPEAENAIOT MEMOO OCYUlEeHUA,
T.€. IPHHIMIHAIBHYIO HAIIPaBJEHHOCTh METHOPATHBHBIX MEPONPHATHIA.
Kpome 31ux, cnexyer Ha3BaTh ellie ABe MPUIHHBI 3200/1a4NBaHUA I0YB —
6noreHHoe 3a00/1aUMBaHHe CYIIH U 3apacTaHHe BOJOEMOB JlMarHocTuka
KaXXJIOr0 M3 3THX CEMH (PaKTOpOB B IOJIEBEIX YCJIOBHAX MMEET BaXKHOE
NPUKJIaHOE 3HAYCHHE.

Ha teppuropnn HeuepHo3emHO#i 30HEI HaGII0maeTca onpeneieHHas
30HAJIFHOCTh NMPHYHH 3a00naunBanuA Tak, Ha ceBepe 30HBI B XOJIOTHOM
nosice BOSHUKHOBEHHE THAPOMOPGHBIX MOYB CBA33aHO UCKIIOYHTEIBHO C
BIHHHEM OCAZIKOB, BBI3BIBAIONIMX (JOpMHUpOBaHME HaAMEP3IOTHON Bep-
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XOBOJKH. B yMepeHHO-TEIIOM Nosce B MPEAEIaX OrPOMHBIX 3aHAPOBBIX
paBHMH JOMHHUPYIOT THAPOMOpP(HEIE OYBEI, BOSHHKIIME MO/ BIHAHHEM
rpYHTOBBIX BoA Ha MOpeHHBIX, 03€pHO-JI€JHUKOBBIX, IEPMCKHX, IOKPOB-
HEIX CYTJIMHKaX ¥ FIMHAaX BOJOPa3/eNioB IPEMMYIECTBEHHO pacpocTpa-
HEHBI IMOYBEI, 3a00JI04eHHEIE HAaMBIBHEIMH CKIIOHOBHIMH Bojamu. B
JIECOCTENHOI 30He 3a001auMBaHKe II0YB CBA3aHO IIABHBIM 00pa3oM C BbI-
KIMHUBaHHEM IPYHTOBBIX M HallOPHBIX BOJ B MOHMax peK.

IMpuausE 3a60/1a4HBaHNA IOYB TECHO CBA3aHEI C T€0JIOTHYECKUM M re-
OMOpP(}OJIOrHYECKHM CTPOEHHEM TEPPUTOPHH, PACTUTENBHEIM TOKPOBOM

1.3.1. MpusHakm 3abonaynBaHUA NOYB rPYHTOBLIMYU U
HanopHbIMU BoAaMMU

VY4uTHIBas CIIOXKUBIIUECS NPENCTABICHHUSA, 2PYHMOGbIMU CIIEAYET Ha-
3bIBaTh TaKUE MOA3EMHbBIC BOJBI, KOTOPhIC NPHYPOYECHBI K BOAOHOCHEIM
rOpM30HTaM, (GOpPMHPYIOTCA B mIpejenax OOIMHPHOTO MacCHBA MJIM BHE
paccMaTpHBacMoOil TEPPUTOPHH M MMEIOT OOBIYHO BECHMa YCTOMYMBBHIA
nebur (puc 14, a) B ornmdne oT MOBEPXHOCTHBIX BOJ B YCIOBHAX Iy-
MUAHBIX NaHamagroB HedepHo3eMHOI 30HBI OHM OOBI9HO XapaKTEpHU3y-
IOTCA HE3HAYUTENbHBIMH KOJe6aHHAMH YPOBHEH B TEIUIBIH [1EPHON

I'pyHTOBEIE BOJIBI 00pa3yIOT NIEPBHIi OT NOBEPXHOCTH 3€MJIH IIOCTOSIH-
HBIif BOJOHOCHBIH TOPU30HT, 3QJIEraloT B BOJOHOCHOM CJI0€, OOBIYHO He
MEPEKPHITOM BOJOYIIOPHO#M KpOBIIEH, U HEeHAanopHsl I'PyHTOBBIE BOJBI
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Puc. 1.4. Cxema
¢opMHUPOBAHUA rPYHTOBbLIX
(a), HanopHbIx BOA (6) M
BepxoBoak# (8)

JIEAHUKOBBIX OTJIOXKEHHH — MEXMOPEHHBIX H IIOJ]MOPEHHBIX FTOPH30HTOB
— MOTyT 001aaTh HE3HAYUTEIBHBIM HAaIIOPOM.

Hanopnvie 600bl apTe3snaHCKUX 6acceifHOB OGBIYHO MPHYpPOYEHHI K
CHHKJIMHAIBHO 33JIETAIOMMM CBHTaM IUIACTOB; HX BOAOHOCHEIE TOPH30H-
THI BCET/Ia NEPEKPHITH BOAOYIIOPHBIMH mopoamu (puc. 1 4, 6). B obiac-
TAX NUMAHUA, HANOPA Y pa3zpy3Ky, HaNIOpHbIE BOJbI MOT'YT HaXOAMTHCA B
CBSA3M C TPYHTOBEIMH BOaMU

B oTiHuMe OT TPYHTOBBIX BOJ 6epxo6odka (puc 1 4, ) nprypodeHa K
FOPH30HTaM IOYBEHHOTO MPO(HIIA, 3aJIeraeT Ha MECTHBIX BOJOYNOPHEIX
ClofX (Ha WUIIOBHAIBHEIX, IVICEBBIX I'OPH30HTAX, MEP3JOTHHIX CIIOfAX,
IJIMHUCTBIX TIPOCNIOAX M Ip ) BepxoBoaka He mMeeT 3aMETHOro Bog0c60-
pa ¥ GopMHpYETCs JIOKANBLHO B pe3y/IbTaTe BEINAJCHHA OCaKOB WM CHe-
roTasHus BepxoBojka, Kak NpaBUIIO, HE MUHEPAIU30BaHa, €€ YPOBEHb
TIOBEPXKEH PE3KMM KoJeGaHHAM, OHAa criocobHa OBICTPO McuYe3aTh MOA
BJIMSTHMEM NIOTOJHBIX (hakTopoB BepxoBojka npuypoyeHa K OTHOCHTEINb-
HO BOJIONIPOHMIIAEMBIM CTPYKTYPHBIM HJIM JIETKUM H K IUIOXO BOJOIIPOHH-
L[aeMbIM CYTJIHHHCTBIM H IJIAHACTHIM FOPU30HTaM IIOYBEHHOTO IMPOGHIIA,
pa3MeInasch B TPEIMHAX M KPYIHBIX IIOpax
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BepxoBoaxa ¢opMupyercs npH 3a601auMBaHHH MOYB aTMOCHEPHEI-
MM, HAMBIBHBIMHM CKJIOHOBHIMH M pyCIOBHIMH Boxamu. ITogpo6uee sTot
ciay4aif 3a6071a4NBaHAA PaCCMOTPEH HIDKE. .

ITpoxoas Yepes TOMINY PhIXJIBIX WIH CHIBHO TPEMIMHOBATHIX OTJIOXKE-
HUii, TPYHTOBbIE M HaNlOPHBIE BOABI B MECTaX BHIKIIMHUBAHUA Pasrpyxa-
JIOTCS OT PaHee BhHIMIECIOYESHHBIX ¥ PACTBOPEHHBIX coeIMHEHHMH. [ToaToMy
aKKyMYJIALHs B II0YBaX PasNU4HEIX COJIEH YacTO SBIAETCH HAJIeXHEIM K-
arHOCTMYECKHM IPU3HAKOM 32601a9MBaHKS TI0YB TPYHTOBBIMH, TPYHTO-
BO-HAIIOPHEIMH WJIH HAaIIOPHBEIMH BOJIaMH.

B pafioHax ryMHIHOro KJIMMaTa B 30HaX I'PyHTOBOTO 3a601a4MBaHUA
OTKJIAJIBIBAIOTCS OOUIIbHBIE CKOILICHHA OKHCH JKelle3a, KapOOHATOB Kallb-
LA ¥ MarHAA, peXe TUIica.

JXene3ucteie COeANHEHNA YaCTO BO3HHKAIOT B IOYBAX B TEX CIydasXx,
Korja Bogoc6opHas ruromaas 6acceitHa o6pazoBaHa Nec4aHBIMU [TOYBOT-
PYHTaMH M 0COGEHHO KOTZIa II0A3EMBIE BOJII MUTPHPYIOT 11O IIOPOAAM, CO-
AepxalmuM Cynb(uabl, kapboHaTHI M T'MAPOOKHCH XKene3a (Hampumep,
IOPCKHE TIIHHBI).

OunbTpysch uepe3 TakMe IOYBOIPYHTHI, OCagKH B YCIOBHAX
FOCNOJACTBYIOIIMX Ha 3TOH TEPPUTOPHM NOA30J0- M rieeobpa3oBaHuA,
PacTBOPAIOT IUICHKM OKHCH JKelle3a U B BHJIC 3aKHMCHBIX XKEJI€300praHH-
YeCKMX M MUHEPAIBHBIX COJIEH MPUHOCAT 3TH COEAWHEHUS B IPYHTOBBIH
" moTok. B 30Hax a’panuu 3TH HOpMEI ABYXBaJICHTHOI'O XKeje3a oasepra-
I0TCA HHTEHCUBHOMY OKHCIICHHIO M BHIAJAIOT B OCaZOK B BHJE THAPOO-
KHCH xene3a. [Ipu nocnexyiomeit nernApaTaliui B MECTaX CKOILUICHHA
THIPOOKHKCH (JOPMHPYIOTCS MPOCIIONKH GOIOTHO#M PYABI, HEPENKO JOCTH-
raronue 60150 MOITHOCTH (HECKOJIBKUX JELUMETPOB).

Axkymyanus kap6oHaToB B BHJe 60J10THOTO Meprend, Tyda 1 Apyrux
COEIMHEHHH IMPOUCXOOUT B TEX CIydasX, KOrJa rpyHTOBLIC HIM HaIop-
HBIE BOABI MPOXOJAT CKBO3b TOJIIIYy TPEIIMHOBATHIX M3BECTHAKOB HIIH
PHIXJIBIX YETBEPTHYHEBIX OTIOKEHHMH, 060rameHHBIX 06IOMKaMH H3BECT-
HAKOBEIX MOpoA. B 3ToM ciyyae moja3eMHBIE BOIBI TPaHCHOPTHPYIOT
KaJbLUEeBEIE H MarHUEBRIE COMH B BU/le OMKapOOHATOB, KOTOPHIE YIEPXKH-
BalOTCA B pacTBOPE JIAIIB IIPH BHICOKOH KOHLIEHTPAIMK CBOOOAHOM yrile-
KHCJIOTEL. B 30HaX pasrpy3Ku 3THX BOJ IPOMCXOIHUT PE3KOE yMEHBIICHHE
MapuManbHOrO AABJIEHHS YTIIEKUCIOThI; 6MKapOOHATBI IEPEXOAAT B Kap-
OOHATHI M BHINAJIAIOT B OCAJIOK.

IToaToMy B mouBax, 3a60JI04EHHEIX TPYHTOBBIMH H HallOPHBIMH BOJa-
MM, BO3HHKAIOT CBO€0Opa3Hble KapOOHaTHbIE HOBOOOGPa3OBaHUA, UMEIO-
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M€ BaXXHOC JUAarHOCTMYECKOE 3HAaYEHHE INpPH METHOPAaTHBHBEIX
M3BICKaHHUAX M UCCIIECOBAHHAX.

ITouBsl, 3260104eHHbIE IPYHTOBBIMH BOJaMH, Pa3BHBAIGTCA MOJ IIO-
KPOBOM CIIeLH(pHIECKON pacTHTENBHOCTH. Tak, B 30HE I0XKHOH TalTH B
MPUTEPPACHBIX JENPECCUAX LIHPOKO PACIPOCTPaHEHBI COO0IIeCTBa Yep-
HOH 0oJIbXH, UBHI U Oepe3sl. Ha 01pX0BBIX K06J1aX MpoU3pacTaeT TaBojra
BSA30JIMCTHAs, YepHasA CMOPOJIMHA, KPaIUBa xrydas. JlepeBbs yacTo 06BH-
THI XMeJleM. Mexry ko61amu ocoka iepHucTast, ocTpas u Apyrue obpasy-
10T peIKHe KOYKHM 3HaYHTENbHOM BBICOTH, 2 B CHJIBHO OOBOJHEHHBIX
y4YacTkax — cabenbHUK OOJIOTHBIM, BaxTa TPHIMCTHAA, KaJyXKHHLA 60-
noTHaA, 6€NOKPBUIBHUK 6ONOTHBIH, MAaHHUK HAIUIBIBAIOLIMH, OCOKH ITy-
3pIpYyarTad, JIOXKHOCHBITEBHAHAA. DTOT PAaCTHTENBHBIA IOKPOB OOBIYHO
NPUYPOYEH K MHUHEPAIBHBIM (MKPAHHBIM)» IIOYBaM OJIbXOBBIX TOIEH, a
TaKkKe K XOpOLIO Pa3joxKHMBLIUMCS BBICOKO30JIbHEIM Top¢aM, oboraineH-
HBIM 3JIEMEHTaMH 30JIbHOTO H a30THOT'O ITUTaHHA.

Ilpu 3a6onaynBaHUN MeHee MUHEPAIU30BaHHBIMU IPYHTOBBIMHU BOJa-
MH 4acTO IocelsiloTcs Oepe3oBo-TpaBsHble coobmiecTBa U coobiiecTBa
KPYIHBIX KOYKapHBIX 0COK. Ha 0COKOBBIX KOYKaX pacTeT BEpOHHKA JIIHH-
HOJIMUCTHAsA, BepOeHHUK OOBIKHOBEHHBIH, BajlepHaHa JeKapcTBeHHasd. B
3TOM COOOIIECTBE HapAAY C BBICOKOPOCIIBIM Pa3HOTPAaBBEM IOCEIAIOTCA
TPOCTHHK OOBIKHOBEHHBIH U pa3/IMUHble BUJBI BEHHUKA.

TpocTHHKOBBIE COOOIECTBA, 00pa30BaHHBIE TPOCTHHKOM, POT030M
IIHPOKOIMCTHBIM H Y3KOJTHCTHBIM, KAMBILIOM 03€PHBIM, 00BIYHO NIPHUYPO-
YEHBI K Y4aCTKaM ¢ IpOTOYHOMN BOAOM.

B MecTax BRIKIMHUBaHHA KECTKUX IPYHTOBEIX BOJ MOCEIAIOTCS THII-
HOBO-MOXOBBIE COOOIIIECTBA; B YCIOBHAX 3a60/1a4UBaHAA MATKAMH BOJIa-
MH Ha 60JIOTHBIX IOYBaX — OCOKOBO-THITHOBBIE M THTIHOBO-OCOKOBEIE, HA
MHHEpaNbHBIX — BIIaXKHBIE coobecTBa 6enoyca, coobiiecTBa MeIKHUX
OCOK H JIp. )

Crenyer, 0fiHaKoO, NOM4EPKHYTh, YTO PACTHTEIBHOCTD HE ABJIAETCA HC-
KII0YUTENbHBIM HHAMKATOPOM NPHYMH 3a00/1a4MBaHuUA, TaK KaK HEPEIKO
B YCJIOBUAX Pa3IMYHOro 3a601a4uBaHUA BCTpEYalOTCs OJIM3KHE acColua-
IIMM M B OJJHOPOJHBIX YCIIOBUAX — pa3/IM4Hble Coo0mecTBa.

1.3.2. MNpusHaku 3abonaunBaHUA NOYB aTMOC(EPHLIMU U
HaMbIBHbIMU CK/IOHOBbIMU BOAaMM

ATMOC(bCpHBIC H HaMBIBHBIE CKIIOHOBBIC BOJbI IIOCTYIIAIOT HEINOCpEa-
CTBCHHO Ha paCCMaTpUBACMYI0 TEPPUTOPHIO HIIH IIPOXOAAT OTHOCUTEIIb-
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HO KOPOTKHI ITyTh 10 NIOBEPXHOCTH BoocOopa. FIX XUMHYECKHIt COCTAB U
KOJMYECTBO BIIEKOMOTO MEJTKO3EMa ONPENENIIOTCA BETHINHOM, COCTABOM
opoA ¥ XapaKkTepoM Bofoc6opa.

BoIHbIH peXHM MOYB, 32007109€HHBIX aTMOCHEPHBIMU U HAMEIBHBIMH
CKJIOHOBBIMHM BONAMH, OTJIMYAETCA BHIPAKCHHOM CE30HHOM IMKIMYHOC-
tp10. IX 0OHMIbHAA 0OBOTHEHHOCTh BO BpeMs BBINAIEHHA OCAIKOB M Be-
CEHHETO CHETOTAfHHA CMEHACTCA PE3KUM MaJICHHEM YPOBHS BEPXOBOIKH
WM €€ IOJIHBIM HCYE3HOBEHHEM B 3aCyLILTUBBIA nepuoy. ITouBsl, 3a60110-
yeHHble aTMOCHEPHBIMH U HaMbIBHBIMH CKJIOHOBBIMH BOJaMH, OOBIYHO
NPUYPOYECHBl K MAaccHBaM, 0OOpa3OBaHHBEIM IIOPOJAaMH CYTJIHHHCTOTO
rpaHy/JIOMETPHYECKOTO COCTaBa. BMecTe ¢ TeM MOYBBI C TaKuM
3a0o0/auMBaHHEM MOTYT ObITH NPHYPOYEHBI K IOPOJAM C ABYWICHHBIM
CTPOCHHEM (BEpXHHH JIETKMH HAHOC IIECYAaHOTO WIH CYIECYaHOTO
rpaHy/IOMETPHYECKOT0 COCTaBa MOJACTHIAETCA KMCIBIMH, KapOOHATHBIMHA
MOPEHHBIMH WJIX IOKPOBHBIMH CYTIMHKaMH U riiHamu). Hakowen, Ha ce-
BEpE B XOJIONHOM II0sCE HaJAMEpP3JI0THAas BEPXOBOJKa MOXET GopMHpO-
BaThCid B IOYBaX, NPHYPOYCHHBIX K JOObIM mopopaaM. I'eHesnc 3Tmx
noyBoobpa3sylomux nopoj pasnuueH. CeBepHee rpaHunsl Banpaiickoro
OJIeZICHEHHU IIHPOKO PaclpoCTPaHEHB! KapOOHATHBIE U PEXKE KHCIIBIE TH-
KeJble MOPEHHBIE H 03€pHO-JIECAHMKOBBIE OTJIOKCHHSA; I0XKHEE, B 30HE
MockoBCKOro oneneHeHHs — NPEHMYIIECTBEHHO KHCIBIE IOKPOBHBIE
JIECCOBUAHBIE H MOPECHHBIE CYTTTMHKM U TJIMHBI.

B Ilpuypanse, Ha BocToke HeuepHo3eMHO# 30HBI 1104BBI, 326071049€H-
Hbl€ TIOBEPXHOCTHBIMH, NPEUMYIICCTBEHHO HAMBIBHBIMH CKIOHOBBHIMH
BOJaMH, (GOPMHUPYIOTCS Ha CYTIMHMCTOM M ITTMHHCTOM 3/IOBHHM Kapbo-
HaTHBIX TepMcKuXx mopoJ1. Illnpokoe pacnpocTpaHeHHe B CpeAMHHOM dac-
TH 30HBl NOJNYYWIH IIOYBHI, NPUYPOYCHHBIE K (PIIOBHOTIALMANLHEIM
necKaM, NMOACTHIIAEMBIM Ha HeOONbIIOH I'TyOMHEe MOPEHHBIMH CYTJIMHKA-
M. HeGonsume yyacTku 3a60109€HHBIX II0YB TaKOH JIMTOJIOTHH BCTpeya-
JOTCA ¥ HECKOJIBKO I0XKHEE STON JINHHH.

@DopMHpOBaHHE M Pa3BUTHE IIOYB IIOJ| BIHUAHHEM IIOBEPXHOCTHOIO
3a001a4MBaHUA NPOTEKAIOT IO/ IOKPOBOM MaJIoTpe6oBaTeNbHBIX K yCII0-
BHAM 30/IbHOTO IIMTaHUA PACTUTEIBHBIX aCCOLUAIMHA — 3]1aKOBO-Pa3HOT-
PaBHO-MEJIKOTPABHbIX, BIAXKHBIX MEJIKOOCOKOBBIX, 0OCOKOBO-BEHHUKOBBIX
H Ip.

B cyxue rogs1 MuHEpanbHbI€ N0YBbI, 3a60/109€HHBIE IOBEPXHOCTHBI-
MH BOJJaMH, HEpEJIKO pacliaxuBaoTcs. B aToM ciyyae MPOMCXOAMT UCYE3-
HOBEHHE €CTECTBEHHOW pACTHUTENbHOCTH, M O 3ab0/NaYyMBaHHM I10YB
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MOXHO CyAMTH JIMIIb IO IOCENAIOUIENc 34eCh BIarooOHBoi COpHOM
pacTUTENbHOCTH. OTHOCHTENBHO YCTONYMBHIMH HMHAMKATOPaMH, YKa3bl-
BalOMIMMH Ha 3a00JI0YEHHOCTH IallleH, ABIAIOTCA rOpel] MepoXOoBaTHIi,
MOKpHIIa, MATJIUK OOJIOTHBINH, TPOCTHHK OOBIKHOBEHHBIH.

Husunnsie 601mora, BO3HUKAIOIIHKE ITOJ] BIUAHAEM aTMOC(EpHBIX U Ha-
MBIBHBIX BOJl, BCTPE4aIOTCA Ha BHEHOHMEHHBIX IPOCTPAHCTBAX M MOKPHI-
THl OCOKOBOM, OCOKOBO-BEHHHKOBOH, BEHHHKOBOH H I'HIIHOBO-OCOKOBOH
PaCTHTENBbHOCTHIO.

IlepexonHbie GonoTa, MPHYpPOYEHHBIE MPEUMYMECTBEHHO K BOAOpa3-
JEIbHEIM TEPPHTOPHAM, GOPMUPYIOTCH IO IIOKPOBOM OCOKOBO-C(arHo-
BO# ¥ C()arHOBO-0COKOBOH PaCTHTENBHOCTH.

Pacrennamu-ropdoobpasoBaTesiMi BEpXOBLIX 6010T OOBIYHO ABIIA-
10TcA charHoBble MXH. B HEGONBIIOM KOJMYECTBE BCTPEYAIOTCA MEJIKHE
OCOKH, NMyIIMIa BJarajluiiHas, Mopoiika. JlpeBecHas pacTHTEIBHOCTh
npezncTaBieHa 60JOTHEIMH GpopMaMu COCHBI H 6epe3hl.

1.3.3. NpusHaku 3abonaumBaHusA NOYB HaMbIBHbLIMU
pycnoBbiMU Bogamu

BHemne 3a6onaunBaHHe 104YB HAMBIBHEIMH PYCIIOBBIMH (I10JIBIMH) BO-
JaMH HMEeT HEKoTophle obInue Mpu3Haku ¢ 3aboladynMBaHHEM IOYB aT-
MocC(epHBIMH U CKJIOHOBBIMH BOJaMH. Takue IMOYBHI XapaKTepHU3yIOTCA
TSDKETBIM IPaHyJIOMETPHYECKHM COCTaBOM, a BEPXOBOJKAa H B 3TOM CIIy-
Yae MoJBEp)KeHa pe3KuM Kosebanusam. OHako B OTIMYHE OT aTMocdep-
HBIX U CKJIOHOBBIX HaMBIBHEIE PYCIIOBbIE BOJBI IPOXOAAT 3HAUUTEIbHBIN
IyTh N0 BopocOopHOMY OacceiiHy M pyciy pekH, oboraiiasch Maccoi
CMBITOTO C MOBEPXHOCTH BOAOPA3/IENbHEIX MI0YB MEIKO3EMHUCTOIO MaTe-
pHaNa ¥ PaCTBOPEHHBIX COETUHEHMUIA.

ITosToMy cpeau MOHMEHHBIX IOYB, 3a60noqemmx HaMBIBHEIMH pYyc-
JIOBHIMH BOJAaMH, 3HAYMTENbHO 4Yalle BCTPEYaloTCAd HEWTpaJlbHble HIH
cnabokucble MOYBhI, Y€M Ha BojoOpasjeiiax. B moiiMax ceBEpHBIX pek
IIHPOKOE PacHpOCTPaHEeHHeE NOMyYaloT B pa3IMIHO# Mepe 3a60/I09¢HHbIE
CBeTNIO-Oyphie, a B cCpefiHEH M 10)KHOM YaCTH TalTH U JIECOCTENHOMH 30HE —
6yphie, TEeMHO-0yphle H cephl€ B pa3HOi CTerneHH 3a60J109€HHbIC 3EPHHUC-
ThIe o4Bkl. Kak npaBuio, nocie ocymeHust HMEHHO 3TH ITOYBHI ABIAIOTCA
HAWITyYIIHMH JUIA NaCTOMIN, TyTroB M BO3JE/IbIBAHUA OBOIIHBIX KYJIBTYP.
KpoMme 3Tux n1oys, 06bI9HO JOMHHHPYIOLINX B OHMaX, 371€Ch BCTPEYaIOT-
s WI0BaTO-TJIeeBbIe (pexe CIUTHBIE). [lepeuncieHHbIE TOYBB! HACTOIBKO
crieUpUIHBI 1A TOHM, YTO UX IPABHJIBHO YCTaHOBJICHHBIN IeHe3HC CITy-
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rnasa 1 * No4Bbi kKak 06BEKT MeIMopaLnn

KHT JyYIIHM IOKa3aTelleM 3a60/1auvMBaHUs HAMBIBHBIMH PYCIOBBIMH
BOJaMH.

Kpome 3Toro npusHaka, Ha 3a60na'm3annc MOYB PYCIOBRIMH BOAaMH
yKa3hIBA€T JIATOJIOTHSA MPOQHUIIA, MX PaCTHTENIBHEIMN OKPOB, reoMopdoto-
rudecKkas npuypodeHHocTh. Cirydan paccMaTpuBaeMoro 3abonaunBanus
MpHYPOYEHHI TONBKO K MOMMEHHOH Teppace pevHoi JoNUHEI ¥ Hauboiee
4acTO BCTPEYAIOTCS B LIEHTPAIbHOM e€ YacTU. BimMaHKe HaMEIBHEIX pyclio-
BBIX BOJI Ha I0YBO0Opa30BaHUE HACTOJIBKO 3HAYUTENEHO, YTO CPEH 0B,
3a00JI0YCHHEIX BOJAMH 3TOr0 THIIA, IIOYTH HE BCTPEYAIOTCA OMNOA30JICH-
HBIE pa3sHOBUAHOCTH. [Ipoduiib JEpPHOBHIX 3€PHUCTHIX MOYB, 3a00JI04€EH-
HEIX [OBEPXHOCTHBIMH BoAaMH, o00pa3yloT oOOBIMHO XOpouIO
0)OpMIIEHHbIE ArpETaThl, COXPAHIIINE CBOIO HOPMY Jaxe IPH HHTEH-
CHBHOM OTJICCHHH. OTH II04BH] B ofJTM4He OT OYB BOXOPA3AENbHEIX IPO-
CTpPaHCTB, 3a00JIOYEHHEIX CKIOMOBHIMH H aTMOC(EpPHBIMH BOJAMH,
0671a/1al0T OTHOCHTEILHO BRICOKOH BOJONPOHHIIAEMOCTBIO HEOTTIEEHHBIX
U TJIeeBaTHIX TOPHU30HTOB, 3HAYUTENHHON BOJOIPOYHOCTHIO arperaroB
OTHOCHTENBHO BEICOKAA BOJONPOHUIIAEMOCTb 3THX II0YB OOBACHAET TO
06CTOATENBCTBO, YTO B IOYBaX HEHTPANLHOM NOAMBI Ha4alIbHbIE CTAHH
3a60/1a4MBaHUA POABIAIOTCA MPEXIE BCErO B OTVIECHHH HE BEpXHHX, a
rTyOOKMX CIIOEB MMOYBEHHOro mpoduii. B cybakBalibHBIX yCIOBHMAX Ha
Hanbosee MOHMKEHHBIX YYacTKaX MOMMBI (POpMHpPYIOTCS HIIOBAaTO-TJIee-
BBI€ CIIUTHIEC MOYBBL. VIM CBOMCTBEHHA YIUIOTHEHHOCTH BCEX T'OPHU3OHTOB,
Jie3arperupoOBaHHOCTh H OUY€Hb HAU3KasA BOAOIPOHUIIAEMOCTb.

BonorHele moYBHI, (GOPpMHUpYIOLIMECH IOA BINAHUEM PYCIOBBIX BOJ,
3aHMMAIOT OTHOCHTEILHO HeOGONBINNE IUTOAAHN U NPEACTABIEHE! Ipen-
MYIIECTBEHHO HU3MHHBIMH, 4acTO APEBECHEIMH H 0COKOBO-/IPEBECHEIMH
BBICOKO30JIHBIMH TOP(AHUKAMHU. '

ITouBsl, 3a60/104€HHBIE HAMBIBHBIMH PYCJIOBEIMH BOJIaMH, Pa3BUBAIOTCS
IO/l IOKPOBOM TPaBSHHCTOH pacTHTENBHOCTH, oOpa3sylommieii Ha IIOCKHX
y4YacTKax IOHMEI 3JIaKOBO-OCOKOBbIE H 3]IaKOBO-Pa3HOTpaBHbIE acCOLMa-
LMH C NpeobiafgaHueM IIYYKH AEPHHUCTOMH, MOJEBUIBI Oemnoi 1 cobadbel,
OBCSIHMIIBI KPAaCHOM, JIMCOXBOCTA JTyTOBOT'O M KOJIEHYaTOr0, I'paBWIaTa pey-
HOT0, TaBOJITH BA30JIMCTHOM, OCOKM OOLIKHOBEHHOH, 3as4bel M Ap.

Jlyra HM3KOTO YpOBHA, 3260/104€HHBIE HAMBIBHBIMH PYCJIOBBIMH BO/1a-
MM, 06pa3soBaHBl KpPYNHO3NAKOBEIMH H KPYIHO3JIaKOBO-OCOKOBBIMH
coobmecTBaMH, TPaBOCTOH KOTOPHIX GOPMHPYIOT KAHAPEEIYHUK TPOCTHHU-
KOBH/IHEIH, 6EKMaHHs I'yCEeHULIEBUAHASA, MATIMK GONOTHBIH, MAHHHK BO-
JIAHOM, OCOKH OCTpast, IUChA, BEHHHK JTaHI[ETHRIA U JOp.
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naBa 1 * MNouBb! kak 06BLEKT MenMopauuu

Pexe Ha No4Bax, NIATECIBHO 3a00JI09€HHBIX PYCIOBBIMHA BOAaMH, I10-
CEIIOTCA KPYITHOOCOKOBBIE aCCOLIHAIHN

-

1.3.4. NMpusHaku 60MOTHbIX NOYB, BO3HMKAIOLWUX B
pesynkTaTe 3apacTaHus BOAOEMOB

XapakTepHBIM TOOrpadhMIEeCKUM MPU3HAKOM OONOTHBIX MacCHBOB, BO3-
HUKAIOIMX B Pe3YJIbTaTe 3apacTaHHA BOJOEMOB, SBIAIOTCH MX OBAIbHAs
¢opmMa, noeropsiromas ¢popMy oTKphIToro Bogoema Haubornee yacro 6onota
H00GHOTO reHe3Kca MPHYpPOYEHBI K BOAOPa3AeNbHBIM IPOCTPAHCTBAM H I'O-
Pa3zio pexke BCTpeYyaloTCs B MoMMax, HECMOTPS Ha 3HaYUTENbHOE pacipoc-
TPaHEHHE B STUX YCIIOBUAX 03€p CTAPHYHOIO IIPOUCXOXKACHHA

Hmxe npuBeseHb OCHOBHBIE MMAarHOCTHYECKHME MPU3HAKH, KOTOPHIE
II03BOJIAIOT B IOJIE YCTAHOBUTH BO3HUKHOBEHHE TOP(AHBIX MOYB B pe-
3yJIbTaTe 3apacTaHUsA BOJOEMOB

3abonaynBaHKuEe BOJOEMOB MPOHUCXOAMT B pe3ylbTaTe HX 3apacTaHUA
WM HapacTanus (o6pa3zoBanue cruiaBuH). [IepBaIii cydaii CBOHCTBEH BO-
JoeMaM c monorumu 6eperamu Pacrenus-ropgoobpazoBarenu GpopMu-
PYIOT KOHIleHTpH4eckue nojica Haubonee rirybokue ydacTKd 3aHUMAIOT
3eJIeHbIe, CHHE-3€JIEHbIe H JUaTOMOBBIe BoJiopociH (puc. 1.5), nanee cie-
IyeT MOSAC PaCTeHUH, NOIHOCTBIO IIOIPYKEHHBIX B BOXY, — POTOIHCTHHK
MOrpY>KEHHEIH, y3KonucThie paecTsl (6). Tpetuit mosic 06pa3yroT mupo-

92050 0 v « 40
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Puc. 1.5. 3abonaynBaHue B pe3ynbTaTe 3apacTaHus Bogoema (no

B.H. CykaueBy): 1 — ocokoBbIil TOpd; 2 — TPOCTHUKOBBIK TOpPd C

NpUMechio Kambiia; 3 — ToppAHKUCTLIN canponenb; 4 —
CMelwaHHO-BOA0POCNEeBbINA canponesnb (NOSICHeHUs B TeKcTe)
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rnasa 1 ¢ MMoyBbl kak 06bLEKT Menuopauuu

KOJIHMCTBEHHBIC PHECTHI (6), YETBEPTHIA — BONAHBIEC JIWIHH (2) M Jajee
noAC KaMbIMIed M TPOCTHHKA, BHICOKO NOAHMMAIONIMXCH Haj BOJHOM
nosepxHocThio (0). IllecToit mosic mpeacTasiieH KPYMHBIME OCOKaMH (e),
celbMO# — HEMOCPEACTBEHHO y 6epera — MENKHMH OCOKaMH (9rc).

Kaxxaplil 110AC paCTEHHH OTK/IAaAbIBACT HA JIHE BOOOEMa OPraHHYECKUE
OCTAaTKH crenududeckoro 60TaHMYECKOTO COCTaBa. 3alloNHAA BOJOEM,
5TH M0sCa IEHTPOCTPEMHUTENBHO CABUTAIOTCA, B PE3Y/IbTaTe Y€ro Mpouc-
XOJHUT NocTeneHHoe norpe6eHue Topda mpeAmecTBYOMIEro M0sACa pacTH-
TeNbHBIMH OCTaTKaMH BHOBB MoceNAoniuxcsa noacos. Ha gHe BogoeMa,
0COOEHHO B €ro LEHTPANBHON YacTH, oceaeT 60JbIIoe KOIMIECTBO OT-
MEpIIMX JKMBOTHBIX M PpacCTHTENBHBIX OPraHM3MOB, 0Opa3ylomux
IUIAaHKTOH.

OTH OCTaTKH, CMEIIaHHbIE C MUHEPAJIBHBIMH YaCTHLIaMH, GOPMHUPYIOT
IUTOTHYIO CTYACHHUCTYIO Maccy — canponenb. Hamugne canponens mox
ciioeM Top(dAHNKa, YepeJOBaHKeE CJIoeB TOp(da, KOTOPHIE NOMHOCTBIO HIIH
YaCTHYHO COOTBETCTBYIOT Y€PEIOBAHHUIO BHILICTIEPEUUCICHHEIX OACOB
pacreHuii-ropdoobpaszoBareneii, ABiAeTcs 6e3yCIOBHBIM IOKa3aTeleM
BO3HHKHOBEHMS pacCMaTpHBaeMoro 60110Ta B pe3ylbTaTe 3apacTaHHs BO-
noeMa. Takue 6o5oTa, Kak IpaBAIO, OTHOCATCA K HU3HHHOMY THUITY.

B
HH EZs
> [

Puc. 1.6. 3abonaunBanne Bogoema B pe3ynbTaTe HapacTaHUA CNlaBUH
(no C.H. TiopemHOBY): a — obpa3oBaHue CnnaBuH Npu 3apacTaHum
BOAOEMOB C OTHOCUTENIbHO MUHEPanM3oBaHHbIMU BoAaMu; 6 — TO Xe, Npu
3apacTaHuMu BOAOEMOB C MATKMMMU CrlaboMuHepanu3oBaHHbLIMM BOAAMM;
€ — TO Xe, Npyu 3apacTaHuM BOAOEMOB C HeMUHEPaNM30BaHHLIMM BOAAMM;
1 — npeBecHO-0COKOBbIH; 2 — ocoxoao-cu‘ruuxoabm HU3UHHbIN;

3— ocoxoao-meuxuepuesbm, — TPOCTHUKOBbIiA; 5 — charHoBbIH
(marennanukyM) Topd; 6, 7 — cMelWwaHHO-BOAOPOCNEBbIH U MMUHNCTbINA
canponenb
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Ma.a 1 * MouBbl KaK 06BLEKT MenuopaLuu

B Tex cmydasx, koraa 6epera BogoeMa KpYTHI H IOCTATOYHO XOPOIIO
3alIMIIEHBI OT BETPOB, MPOMUCXOAUT HapacTaHHE Ha OTKPHITYIO NOBEpPX-
HOCTb MOXOBOT'0 IIOKpOBA M3 3€JIEHBIX MXOB HJIH HEKOTODBIX BUIOB car-
Hyma (ecnd BoAel GemHBl HM3BECTHIO H C1a60 MHHEpAIH30OBAHEL),
MoCeNIEHHE HA MOXOBOM IIOKPOBE OCOK, BaXTHI TPHIMCTHOH, IMEHXI[EpHI
6onorHoit u ap. (puc. 1.6).

B naneHeiimeM Ha TaKOM PacTHTEIbHOM KOBpE pa3BHUBAIOTCA 6070T-
Hble KyctapHuukd. CIUIaBHHA, YIUIOTHASCh M pa3pacTaich, MOKPHIBAET
BOJHYI0 MOBepXHOCTh. IIpH cruiaBuHHOM 0Opa3oBaHMH 6o0l0TaM CBOMH-
CTBEHHBI «OKHa» — HeOOJIbIIHE YJaCTKH OTKPhITOH BOJHOH MOBEPXHOC-
TH. OTMHpas ¥ OIyCKasch Ha JHO, pacCTHTENbHBIE OCTaTKH (QOpPMHpPYIOT
OTHOCHTENBHO OJHOPOAHYIO 10 60TAaHHYECKOMY COCTaBY TOP(AHYIO TOMI-
Iy, KOTOpas JOCTHraeT HepeaKo 3HAYHUTENPHOH MOIMHOCTH. B 3TOM city-
4ae MOTYyT (OpPMHpOBaThCA KaK HH3MHHbBIE, TaK H BepXoBHle 6oioTa
pas3MYHOro 60TAaHHYECKOTO COCTaBa.

1.3.5. lNpusHaku 6GuoreHHoro sabonaunBaHusa Noys

IToyBsl 3TOrO THNA 3a60/1aYMBaHAA NPUYPOYECHBI HCKIIOYMUTENBHO K
BOZIOpa3ZiEbHBIM NMpocTpaHcTBaM HeuepHo3eMHOM 30HEI B paiioHax HIM-
POKOro pacrnpocTpaHeHHsA NOA30JUCTRIX M0oYB. IHTEHCHBHOE pa3BHTHE
TI0/3071006pa30BaHUs Ha KHCIIBIX M0YB006Pa3yomuX MOpoAax ABISETCS
IpM4MHOH (HOPMHUPOBaHMSA 110YB, GETHEIX JIEMEHTaMH 30JHOTO U a30T-
Horo nuTaHus. [Io3ToMy IIOTHOKYCTOBEIE 371aKH, IIOCEIHBINNECA BHaYa-
J€ Ha 3THX MNoYBaX, OBICTPO CMEHAIOTCA MeHee TpeOoBaTelIbHBIMU
PaCTHTENbHEIMH I'PYNIIMPOBKaMH, 00pa3oBaHHBIMH MpPEHMYINECTBEHHO
cdarHoBeIMH MXxaMH. B nocnenylomeit 3B0TIOLUHE paCTHTENHFHOTO IIOKPO-
Ba 60M10T Takoro THNa abCOMOTHOE JOMUHUPOBAHHE NMOJIYJalOT CarHo-
BBI€ MXH, M HENOCPEACTBEHHO HA MMHEPAIBHBIX ‘TIOA30JIUCTRIX MOYBAX
pa3BHBacTCs MOIHAA TOJIIA BEpXOBEIX TopdoB. Banopoii anamus norpe-
6eHHOl MHHEPAITLHOMH IOYBBl HEPEJKO OTPAXKAET XapaKTEpPHBEIE 0COOEH-
HOCTH MOJ30JIMCTHIX 104YB. B oTIMYMeE OT HHBIX CiTy4acB (JOpMHUPOBaHHA
BEPXOBBIX 60JIOT B 30HE KOHTAaKTa MHHEPAILHBIX H OPraHOT€HHBIX I'OpH-
30HTOB OTCYTCTBYIOT IPOCIOHKH NEPEXOJHBIX H, TeM Oolee, HUSHHHBIX
TOpd 0B, a HOA30MHCTHIE MOYBEI, OJCTHIAIOMIHE TOPOAHNUK, JACTO HMEIOT
JIErKuii MEXaHWYECKUH cocTaB (Cymnecs, Ierkui cyriuHoK). EcrecTBeHHO,
4TO IPYHTOBEIE BOJIEI B ClTy4yae OMOreHHOro 3a60/1a4uBaHUA HE BIUAIOT HA
1104B0o06pa3zoBaTeIBLHBIN Mpoliecc, a BOX0CO0p C OKPYKAIOINUX TEPPUTO-
puit OTCYTCTBYET (MIOC/IEIHEE MOXHO JIETKO MPOCIEAMTH 10 Tonorpadu-
9eCcKOo# Kapre).
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ITouBnl 6uoreHHoro 3abonadnMBaHHuA MPHUYPOYEHEI K Hanboliee BHICO-
KHM HEpacwWICHEHHBIM yJacTKaM BOAOPa3AEHbHBIX MPOCTPAHCTB.

buoreHHoe 3a6onayMBaHHE B JIECHOM 30HE ABIACTCA HEPEOKO Clie-
ICTBHEM HE CTOJIBKO CIIOHTAHHOH 3BONIOLMM PacTUTENBHOCTH, CKOIBKO
pe3yIbTaTOM I'Ty60KOro H3MEHEHHs IHAPOJIOHYECKOr0 PeXHMa TeppH-
TOpHH, CBSA3aHHOTO ¢ BRIPYOKO# Jieca, moxapaMH H IPYTHMH IPAYMHAMH.
IIpu pe3KoM YMCHBIIEHHM TPAaHCIHpAUWH H HCIIAPCHHS C NIOBEPXHOCTH
T10YBHI, TOKPHITOH APEBECHBIMH OCTATKAMH, Ha HEOYHINEHHBIX JIECOCEKaX
H TMIOXKapHIIaxX MOCeIAETCI MOXOBas pacTUTENBHOCTh, 00y CIOBIMBaIOMas
nporpeccHpyomee 3abonaunBaHue OKpyxKalomeH TeppATOpHH. Bmecte ¢
TeM npolecc 6HoreHHoro 3aboayMBaHuA BeCbMa J1abMIICH H €r0 HHTEH-
CHBHOCTb MOXXET CYIIECTBEHHO OclabeBaTh B pe3ysIbTaTe €CTECTBCHHOH
SBOMIOLHUH (PUTOLIEHO30B.

Oror ciy4ait 3a60naunMBaHKA He MPUBOIMUT K 06pa3oBaHHMIO CTaOHIIL-
HBIX IO IUIOIa A 3a601049eHHbIX TeppuTopHii. Hanbonee 9acro oH BcTpe-
gaeTcs B 30He CpeiHel U CeBepHO# Talrn, NpeMMYIIECTBEHHO Ha KHCBIX
ATIOMOCHJIMKATHBIX NIOPOJaX JIEHUKOBOTO IPOHUCX 0OXKACHHUA.
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Maga 2
NMoyBooGpa3oBaTenbHbIe NPOLECChI;
MeTOoAbl ANAarHOCTUKM MUHEepPanbHbIX

No4YB NO UX MopconNorn4ecKkum
cBOUCTBaM

MopdoreHeTnyeckuii aHaIN3 CTPOEHHA IIOYBEHHOI'O NMPOMHIA HMEET
6oJbIIOE 3HaYEHHE B MPAKTHKE MOJEBBIX M3bICKAaHUH U HCCIICOBaHUA U
ABJIAIETCA OCHOBOW IOYBEHHO-MEIHOPAaTHBHOIO KapTHpoBaHui. [Ipeumy-
IIECTBO MOP()OTrE€HETHYECKOTO MOX0/1a K OL[EHKE BAXHEHIIMX MeIHOpa-
THBHBIX OCOOEHHOCTEH IO4YB 3aKJIIOYAETCA U B TOM, YTO OH IIO3BOJIAET
OBICTPO OLIEHHTH MHOTHE CBOMCTBA MOYB KaK HEMOCPEACTBEHHOT0 00BeK-
Ta MEJTMOPAIIHH B ITOJIEBBIX YCIOBUAX 0 3aBEPLICHHSA BCET0 LIUKJIa CTPOH-
TEJIbHBIX W3BICKaHUH.

OCHOBO# TaKOT0 aHaJIH3a ABJIACTCA H3yUYeHHE MOP(OIOTHH IOYBEHHO-
ro npouid, CTPOEHUs €ro OTAEIbHBIX TOPH30HTOB, HECYIMX LEHHYIO
HH(}OPMAIHIO O CBOMCTBAX MEIHOPUPYEMBIX TeppUTOpHii B ienoM. IToc-
KOJIbKY T€HETHYECKHE TOPH30HThl BO3HHKAIOT I10]] BIMSAHHEM COBEpUICH-
HO Onpe/IeJICHHBIX MPOLECCOB II04B00OPa30BaHHsA, IOHUMAHHE CYIIIHOCTH
3THX MPOLIECCOB ABJIAETCA OOBEKTHBHEIM YCIOBHEM LIEJICHAIPaBICHHOTO
MOpP(}OreHeTHIECKOro aHaju3a Mpo¢HIA MOYB I'yMHUAHBIX JIaHMA(TOB
IIpH pELICHUH METHOPAaTHBHBIX 33/1ay.

2.1. NouBooGpa3oBaTenbHble NMPOLECCHI,
dopmMupyloline ropusoHTbl NOYB NYMUAHbLIX
nasgwacdroB

OnuuM 13 Hauboliee pacHpOCTPaHEHHBIX ITOYBOOOPA30BaTEIBHBIX
IPOLIECCOB B YCIOBHAX I'YMHIHBIX JIaHAA(GTOB 3EMIIH ABIAETCA NPOLIECC
riaeeobpa3oBaHu.

2.1.1. Npouecc rneeo6pa3zoBaHus U ero ponb B
copMupoBaHUM NOYB CO CBETNILIMU KUCIbIMU
3N10BUaNbHLIMKU ropusoHTamu. O6LWwme nonoxeHuUs

[Ipouecc rieeobpazoBaHKss — 3TO aHAdPOOHBIN OHOreOXHMMHYECKHUH
H04B000Opa30BaTENbHBIH NpoLECC, BOSHUKAIONIMHA [IPU MTEpEyBIAXHEHNH,
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rnasa 2 * louBoo6pa3oBaTenbHbie NpoUecchl

HaJIMYMH OPTaHHYECKOTO BELIECTBA, CIIOCOOHOTO K (hepMEHTAIMH, B IIPH-
CYTCTBMHM aHa3POGHOH MHMKPOQIIOPHl Ha KHCIBIX, BBHIIETOYCHHBIX HIHA
HeHATPaIBHBIX NOPOJaX, CBOOOMHEIX OT Cynb(aToB. XapakTepHOi XUMH-
yecKO# 0COOEHHOCTBIO 3TOrO Ipolecca ABIAETCA HecbanaHCHPOBaHHBIH
BEIHOC JKeJie3a (IIPEUMYIIECTBEHHO, HECHIIMKATHOTO»).

B pesyabrare riecobpa3oBaHMd B  YCIOBHAX aHadpOOHOM
(epMEHTALMH OPTaHWYECKUX BEUIECTB PaCTUTETBHOIO NPOMCXOXICHHS
00pa3yloTcs 3HA9UTEIBHEIE MAaCChI (PyTEBOKHCIIOT, HA3KOMOJIEKYIAPHBIX
OpraHM4eCKHX KHCIOT, (EHOIOB, AMHHOKHCIOT, OONBIIME, YEM B
a3pobHeIx cpenax. IlosTtomy mpomecc rieeobpaszoBaHMs —cCIEXyeT
paccMaTpHBaTh KaK KUCAOMHbllYi 2udponu3, OCOOEHHOCTBIO KOTOPOro
ABIAETCA TO 00OCTOATENBCTBO, YTO OH NPOTEKaeT B aHa’pobHOM cpene.
CyIECTBEHHO U TO, YTO TONBKO B aHAdPOOHOH cpele HaKaILIMBAIOTCS
CWIbHbIE HEOpraHW4eCKHEe BOCCTAHOBHUTENM — METaH, BOJOPOJ, aMMHaK,
cepoBofopod H ap. OpraHHyeckHe KHCIOTHI M BOCCTaHOBHTEINH,
BO3HHKAIOIIHE B pe3yibTaTe (epMEHTAllMH OpPraHUYECKMX BEHIECTB B
aHa’poOHBIX cpenax, BEI3BIBAIOT IIEPEXO0]] B HCTUHHBINA pacTBOp MapraHua
M XKeneza, U 00Opa3oBaHME PpAcCTBOPHUMBIX ITOJBH)KHBIX KOMILUIEKCHBIX
METaJUIOPraHHYEeCKUX COEIMHEHMI kene3a H amoMuHud. JlanbHedmas
9BOJIIONMA TOYB IOA JeHCTBHEM TIiieeoOpa3oBaHMsA OMpPEAENAETCS HMX
BOAHEIM  peXHMOM. ABTOpPOM BIeEpBhie OBUIO  YCTaHOBJIEHO
NPHHUUIHATEHO Pa3IMIHOE BIUAHHE Iliee06pa3oBaHUsA Ha MUHEPAJIbHBIH
CyOCTpaT IOYB B YCIOBHAX 3aCTOHHOIO H 3aCTOHHO-IIPOMBIBHOIO
BOJIHOTO pexxuma. PaccMoTpuM pasmuyus Bo3elcTBIA riieeobpasoBaHus
Ha MHHEPAJIBHEIH CyOCcTpaT noys (WM IOPOJ) B YCIOBHAX 3aCTOHHOTO
3aCTOMHO-MIPOMBIBHOTO BOAHOTrO pexxuMa [3aitnensMman, 1974, 1998].

2.1.1.1. Tneeo6pasoBaHue (KUCNOTHbIW ruaponus) B
yCnoBMsiX NOCTOSAHHOIO aHa3pobHoro, 3acToMHOro
BOQHOrO peXxumMa U ero Bo3fgeMcTBue Ha MUHepanbHbIN
cocTaB NouyB

Y CTaHOBJIEHO, YTO B YCIOBHAX 3aCTOMHOTO BOJXHOI'O PEXHMMA, TOCTOAHHOTO
aHa3pobHO03a H rieeobpa3oBaHKs B NpodrIe NouB He GOPMHUPYIOTCS CBETIIbIE
KHCJIbIE 3TIOBHAIBHEIE TOPH30HTHI (pHC. 2.1). 310 00yCcroBIeHO, MpeXae Bee-
IO, TEM, 4TO MPOLYKThI PEAKLH, IPOUCXOIALIMX B [I0YBaX B aHA3POOHOH cpe-
Jie, IPEUMYILECTBEHHO, OCTAIOTCA B MX Cdepe U He BBIHOCATCA 3a NPEHENb
npodwrs IIpH 3TOM AOCTATOYHO GHICTPO BOHMKAIOT PABHOBECHBIE YCIIOBUA
JIvis He3HaYMTEIBHEIE MACCHI JKEJIe3a, MapraHIa Y MET0YHO3EMEIIBHBIX Me-
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AHa3apo6Hoe pa3noxeHue pacTuTesbHOro cy6cTpara B YCNoBUsSX NepMoaUIecKoro
WM NOCTORHHOIO NepeyBNaXHeHUs

Y

Y

AxKyMynsauus B BogHOM cbase arpeccus-
HOM OpraHuKn — HU3KOMONEKYNSAPHbIX
MOHO- U NOSIMOCHOBHbBIX OPraHUYECKUX
KWUCANOT, (hyNbBOKMCAOT, nonudgeHonos

AKKyMYnsums B ra3oBov U BogHou asax
OpraHu4ecKkMx 1 HeopraHU4ecKnx
BOCCTaHOBUTENei — BOAOPOAA, MeTaHa,
amMuaka, ceposogopoaa

Y

Y

PacrsopeHue U BbIHOC LWenoYHo3emMenbHbIX MeTannos

Y

Y

PacrsopeHue ruapookucy xernesa, ero BoccTaHoBneHue B 3akuch, o6pasosaHue conew
ABYXBaneHTHOro Xxenesa (NpeumyLiecTseHHo kapb6oHaTtos 1 GukapboraTos)
W opraHOMUHepasibHbIX KOMMNEKCOB ABYX- U TPEXBANEHTHOIo Xenes,
BbIHOC OKCHAOB Xefe3a u MapraHua

Y

Y

OcsoboxaeHve MUHepanbHbIX 3epeH NOpPOoA, OT MMAPOOKUCHBIX NneHok Fe u Mn

Y

Y

3acmoiiHo-npombieHoll
2udponozuyeckull pexum

3acmoliHbil 2udponozuyecKull pexum

Y

Y

Jleccusax. Moteps obwero anoMuHus
OTHocuTenbHOe HakonsieHue KpeMHe-
3ema BosHukHoBeHue Genecoit okpacku
NOBEPXHOCTHBIX OrNEeHHbIX
aniosuarnbHbIX FOPU3OHTOB

JNeccusax He BoipaxeH
Copnepxarue obwiero anoMmMH1s u
KpeMHe3ema TO Xe, 4YTO u B nopoge
Bo3HukHOBEHME XONOAHON OKpacku

OrneeHHbIX TOPU3OHTOB

Y

!

MporoHaums antomocunukaros HesHauuTenbHbLIM BbIXOA B pacTBOp Xenesa,
NPeVMyLECTBEHHO M3 NepBUYHbIX CUIMKaToB

Y

Y

BeposTHa ruapocniogusaums 1
XNOPUTU3ALMSA BTOPUUHBIX MUHEPANOB

Bepon'n;a ruapocnioau3aLvs u
HOHTPOHU3ALMA BTOPUYHLIX MUHEPAnoB

Y

Y

Pacnan (?) HexoTOpbIX NEpBUYHBIX XKenesocoaepXallux anioMocunukaTos —
cniog (6uoTUT), xnoputa, BeposTHO, ampuGonos

Puc. 2.1. MocnenoBaTenbLHOCTb U3MEHEHUs1 MUHeparibHOM Macchbl
,nopopa nop BAMsAIHWEM rneeo6pa3oBaHnst B YCIIOBUSIX 3aCTOHHOIO U
3acTOMHO-NPOMbIBHOIO BOAHOIro peXuMoB

TA/UVIOB COXPAHAIOT COCOOHOCTh MEUIEHHO MHTPHPOBATh BBEPX K 30HE a3pa-
MM Ha KOHTaKTe IPH3EMHBIX CJI0€B aTMoc(ephl H BOJHOTO pacTBOpa Ha IO-
BEPXHOCTH 3aTOIUICHHOM No4Bbl. B 3TOif 30HE BO3MOXEH HE BBIHOC, 3,
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HAINpPOTHB, HE3HAYMTENLHAA aKKyMyJIAIMs XKejle3a M ApYruX MeTawios. [Ipu
3aCTOIHOM BOJHOM PEXHME B Pe3YJIETaTe OTMBIBKH MHHEPATBHBIX 3EpEH OT
JKEJIE3UCTHIX THAPOKCHAHEIX 000I0YeK OTHOCHTENLHO YBETMUMBAETCS 0OMast
Macca Wia B pesylIbTaTe pacliafia arperaToB, a FTOPH3OHTHI podmis mpHobpe-
TAIOT XapaKTEPHYIO XOJIOJHYIO OKPacKy — roiybylo, CHHIOIO, CH30-CEpYIO0,
cu3yio (puc. 2.1) B pesynbTare NOCTOAHHOTO OIVIEEHHS H OTCYTCTBHA BEIHOCA
GBICTPO HACTYTIA€T PABHOBECHOE COCTOAHUE CUCTEMBI ¥ HOPMHUPYIOTCS HHTEH-
CHBHO OTJICCHHBIE KHCIIbIE JIEPHOBO-TTICEBHIE, TOPPAHKUCTO- H TOpDHAHO-TTIEE-
BHl€ TOYBEL, B MPOPWIAX KOTOPBIX OTCYTCTBYIOT CBETIBIE KHCIBIE
3JIIOBHATBHBIE TOPH30HTHI.

2.1.1.2. T'neeo6pasoBaHue (KMUCNOTHbIA FTMAPONK3 B
aHa3po6HO-a3po6HOI cpene) B ycnosuax
3aCTONHO-NPOMbBIBHOrO BOAHOrO pexuma Kak NpuumnHa
BO3HUKHOBEHUSA CBETMNbIX KUCMbIX 3MI0BUANbHLIX TOPU3OHTOB

B anaspobHOiI1 cpeme mpH rieeoOpa3oBaHHH B YCIOBHUAX 3acTOii-
HO-IIPOMBIBHOT'O BOAHOI'O pEXXHMa B PaCTBOP NEPEXOAAT HE TONBKO BOC-
CTaHOBJICHHBIE (DOPMBI Jkelie3a M MapraHua, HO M KaJblHii, MarHuii,
aMOMHMHHH, dochop, APyrHe 3TEMEHTHI, pe3KO BO3PAcTaeT CoAepKaHHe
GyTEBOKMCIIOT M HU3KOMOJIEKYIAPHBIX OPraHUYECKUX KHCIIOT, MPOUCXO0-
JUT TpaHc(opMalKs AIIOMOCHIMKATHBIX M IPYTHX MHHEPAJIOB.

Poie xMCIOTHOrO rHAPONH3a B aHA3POOHBIX YCIOBHAX B OPMHPOBa-
HHMH CBETJIBIX KHCJIBIX 3TIOBHAIBHBIX (T €. MOA30JHCTHIX) TOPH30HTOB Ha
¢oHe 3acTOiHO-IIPOMBIBHOT'O BOTHOTO PEXXKHMA IPOSBIAETCS, BO-NIEPBHIX,
B PaCTBOPCHHM OKCHAHBIX M THAPOOKHCHBIX JKEJIE3UCTBIX KYTaH, IOKpPhI-
BalOIIMX MOBEPXHOCTH JJIEMEHTAapHBIX 3€pEH NMOYBEHHOTO MEIKO3EMa
Bo-BTOpEIX, B paCTBOPEHUH KEJIE3UCTHIX HECHIMKATHEIX MHHEPAJIOB H,
B-TPETBHX, B pa3pyIICHHH KPHCTAIUINIECKOH PEMETKH aloMo- U (eppH-
cunkaroB. ['ieeobpaszoBanue B yCI0OBHAX 3aCTOHHO-ITPOMBIBHOTO BOJHO-
rO peXHUMa IO XapaKkTepy BIMAHHA Ha MMHEPAJBHBIA CyOCTpaT ABIIsAETCA
Haubosee arpeccuBHOM (opMoii KHCIOTHOrO ruzipoian3a. OHO He OrpaHH-
YHUBaeTCA BO3JCHCTBHEM Ha HECHIMKATHBIE (OPMBI XKele3a, Mapraiua u
IpYTHX 3JIEMEHTOB, HO 3aTParMBacT M XKeJe30, Haxo[dlleecs B COCTaBe
ATIOMOCH/IMKaTHBIX MHMHepaoB. ITocne OTMBIBKM MHHEDATBHEIX 3€pEH
MEJIKO3&éMa OT THAPOOKHCHEIX IUIEHOK XKeJie3a OJ] BIUsSHHEM rieeobpaso-
BaHHA MPOMCXOIUT BOCCTAHOBIECHHE (OKTa’pHIECKOro» OKHCHOTIO XKe-
Je3a 0 IBYXBAJICHTHOTO COCTOSHHA, €r0 BHIXOA M3 OKTadJpHYECKHX
MO3HLMH H, KaK CIEICTBHE, AErpafaliid KPUCTALIHYECKUX PELIETOK CH
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nvkaroB. Hanbonee akTMBHO 3TOT Iporecc HMpOSABIAETCA IPH 3acTOM-
HO-IPOMBIBHOM BOAHOM pexuMme. OrieeHHEe B KHCIBIX YCIOBHSAX
OPUBOAMT K YacCTHYHOM IoTepe pa3byXxalouero CMEMIaHHOCIOHHOro
CIIIONIa-CMEKTHTOBOr0O 00pa3oBaHMA MIM K IIOTEPE HEKOTOPOro
KOJIMYECTBA - €r0 CMEKTUTOBBEIX IakeToB [3aiimeneMan, CokoioBa,
Hapokosa, 1978; 3aiinensman, 1992]. )

Heiicteie rneeobpa3oBaHus Ha MHHEPAJIbHBIA COCTaB MOYB H
N0YBOOOPA3yIOIMX MOPOA NPHHIMIMAIBHO OTINHYaeTcs IO CBOHM
MOCIEACTBHSM B 3aBUCUMOCTH OT THIIa BOAHOTO PEXHMa, B KOTOPOM
IIPOTEKAET 3TOT Ipolecc. Brime Mb1 06paTHIIH BHUMaHHE Ha TO, YTO IPH
OIIECHHH B YCIOBHAX 3aCTOHHOro pexuMa HMEET MECTO OTHOCHTENBHO
cnabblif BRIHOC JKelie3a M MapraHifa, IEeJ0YHO3EMENbHBIX METAUIOB, HE

- 0OHapy’KEeH BEIHOC AJIIOMHHUA.

CymecTBeHHO HHade CKa3bIBaeTCA BIHAHHE TIileeoOpa3oBaHMA Ha
COCTaB IOYB M NOPOX B YCIOBHAX 3aCTOHHO-IIPOMBIBHOI'O BOIHOTO
pexuMa. B 3TOM clTyuae MMeeT MECTO HHTEHCHBHBIH BHIHOC HE TOJNBKO
JKeje3a W MapraHiia, HO M KaJbLIMA, MarHud, allOMHHHSA, POHCXOMHUT
OTYETIIMBOE HAKOIUICHHE KBaplia M BO3MOXKHA NOTeps Hia. IHTeHCHBHOE
SMIOBUMPOBAaHHE METAVIOB MNP  I1eeo06pa3soBaHMH B YCIOBHAX
3aCTOHHO-IIPOMEIBHOT'O BOJHOTO PEXXHMMa BHI3EIBAET Ty 60KHE H3MEHEHUA
¢u3HKO-XHMIYECKHX CBOHCTB I04B II0 CPaBHEHHIO C Iliec00pa3oBaHHeEM
Ha (oHe 3aCTOHHOro peXMMa — pe3KO CHIDKaoTcs 3HadeHuda pH.(Ha
1,5-2,0 enuHuIBI), yMeHbIIaeTcs B 3—4 pa3a cTeleHb HACHIIIEHHOCTH
OCHOBaHMAMH, Ha OJHWH-IBAa IOpAAKA BO3PACTaeT COHEpPIKAHHE
NOABHXKHOTO QIOMHHMA, B 2—3 pa3a YBEIMYMBAETCA IMAPOIHTHYECKASA
KHMCIIOTHOCTB. B 3THX yCIOBHAX MPOUCXOMHT HAKOIUIEHHE 3HAYHTENLHEIX
Macc KpeMHe3éMa, HuMemomero Oenécyro okpacky. IloBepxHOCTHEIE
TOPH30HTBl TOpOJl, B HMCXOXHOM COCTOSHHH KODHYHEBATHIE HJIH
6ypoBaTO-KOpPHYHEBATHIE, TOJBKO B YCIIOBUAX Iliee00pa3oBaHud Ha (oHE
3aCTOMHO-IIPOMEIBHOTO BOJHOIO pEXHMa NMPHOOPETAIOT XapaKTEpHYIO
6enecyro OKpacKy Ha BTOPOiH roj skcrnonMpoBaHui. Ha Bropoii-Tpernii
rojsl SKCIIOHHPOBaHHA B MOBEPXHOCTHBIX CBET/BIX KHCIBIX FOPH30HTAX
(GopMHpYIOTCH ~ KPYNHBIE  MapraHLEBO-)KEIE3HCTHIC  OPTIUTEHHEI
muaMerpoM 1-3 MM (Tabn. 2.1) [3aitnensman, Huxugoposa, 2001].

Hapsagy ¢ OTHMH [AByMsA CIy4YasMH KHCIOTHOIO THIpOJH3a,
HETIOCPE/ICTBEHHO CBA3aHHOTO C TIieco0pasoBaHHEM B YCIOBHAX
3aCTOMHOro M 3aCTOHHO-IIPOMBIBHOTO BOJHOIO PEXHMa, HE0OXOOHMO
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OCTaHOBHTECA H €IIE Ha OTHOM PacpOCTPaHEHHOM BapHAHTE KMCJIOTHOIO
rHApONN3a, KOTOPHIH BCTpE4aeTcs Ha XOPOIIO JPEeHMPOBAHHBIX
TEPPHTOPHAX H OCYIIECTBIACTCA NMPH OTCYTCTBHH NEPEyBIaXHEHHUA B
aspOOHEIX YCIIOBHIAX.

Tabnuua 2.1
U3meHeHUe CBOMCTB NOYB U NPOLIECCOB NoA BIUAAHUEM
rneeobpa3oBaHUA NpU 3aCTOMHOM U 3aCTOMHO-TIPOMBLIBHOM TUNAaX
BOAHOro pexuma (no marepuanam MoaesbHbIX U HaTYPHbIX

uccnenoBaHui)
. H3menenns B pe3yJbTaTe IiiecobpasoBanns Ha (oHe
CaoiicTBa NOYB H a*
BOJHOI'0 PEXKHM:
npouecchl "
pott 3acToMHOro | | 3aCTOHHO-NIPOMBIBHOI'O |
1. Buiroc Fe YMepeHHR’ HMHTCHCHBHEIH
2. Brinoc Al He BEIpaXeH MHTEHCHUBHBIH
3. Buinoc Can Mg | _He BRIpAXEH MM cNalkiif |  MHTEHCHBHBIA |
4. pH 6e3 u3MeHeHuit uK cnaboe |  pe3koe MOAKHCICHHAE (Ha
-P MoJMmeNaYABaHNE 1-2 en. pH)
S. TToaB¥DKHBIN aMOMHHHIHA 6e3 u3MeHeHuit p?;xole,-ynenme:ple
6. 'upponuTHdecKas Kuc- . pe3Koe yBelHdeHHe
H3MEHEH
LIOTHOCTB Ges rsMencrli (B 2-3 pasa)
7. CTeneHs HaCHIEHHOCTH | HECYIIECTBEHHEIE H3MEHE- pe3koe yMeHBIIeHHe
| OCHOBAHMAMM HUA (B 3-4 paza)
8. ConepikaHue uia (9acTHI | HECYIMIECTBEHHBIC H3MEHE- BO3MOXEH BHIHOC
1< 0,001 mMm) HUA (neccHBax)
9. BHemnss yaensHas 1o-
BEDXHOCTS cnaboe WK 3aMeTHOE yMeHBIIEeHHE
1[1((). Cerper::)xgx keresa ) HE BEIpaXKeHa 3aMeTHasi WIH HHTEHCHBHAs
CH3KIif, CHHEBATEIH, roy6o- | Genecuil, sapko-Genkiit, ce-
11. IiBer ropu3onTa ThIA. CHEM DOBATRLH

* H3MeneHHe 10 cpaBHEHHIO C HCXOMIHO# noyBoo6pasyromeit noponoi

2.1.1.3. KucnotHbii rugponus B aapo6ubix ycnosusx Ha
¢poHe NPOMLIBHOFO BOQHOrO peXuma M ero Bosaencreme
Ha MUHepanbHbIA COCTaB NOYB.

Cremyer Nog4epKHYTh, UTO B a9poOHO# cpeie KHCIOTHBIA rHIpOIH3 B
NPHHIAIIE HE MOXET BBI3BaTh (OPMHPOBaHMA CBETIBIX KHUCIBIX 3JIOBH-
aJIBHBIX TOPH30HTOB, MIOCKOJIBKY JXKele30, 00pa3ylollee pKaBO-OXPHUCTHIE
0001104k BOKPYT MHHEPAJILHBIX 3€PEH, Oy €T HaXOAUTHCA B HEPACTBOPH-
MOii TpeXBaIEHTHO# (opMe B YCIOBHAX MPOMBIBHOrO pexuma. B aTom
Clly4ae JEWCTBMA I'yMHHOBBIX M (YIbBOKHCIOT, HH3KOMOJEKYJIAPHBIX
OJIHO- ¥ MHOTOOCHOBHBIX OPraHHYECKMX KHCIOT, peHONOB M nonudeHo-

33



nasa 2 * MlouBoO6pa3oBaTenbHbIe NPOLECChI

JI0B, aMMHOKHCJIOT HEJOCTATOYHO U141 BOCCTAHOBJIEHUA TPEXBAIICHTHOTO
JkeJe3a B IByXBAIIEHTHOE U IIEpEBOJia ero B pacTBop. KpoMe Toro B aspo6-
HBIX YCJIOBHSAX, B OTJIMYHE OT aHa3POOHEIX, B IIOYBE H PAaCTBOPE OTCYT-
CTBYIOT TaKHe aKTHBHEIE HEOPraHHYeCKHe BOCCTAaHOBHTEIM KaK MeTaH,
BOJIOPOJI, CEPOBOJIOPO/], aMMHaK, BEI3BIBAIOIIME ITEPEXOJ XKele3a U3 He-
PacTBOPHMOTO TPEXBAJIEHTHOTO COCTOSHHSA B BOCCTAaHOBJIEHHOE JBYXBa-
JICHTHOE pAacTBOPHMOE B BOJie COCTOsHHE. II03TOMy B €CTECTBEHHBIX
YCIIOBHSAX NIPH BO3AEHCTBMHM OPTraHMYECKUX KHCIOT Ha MUHEPAIBHEIH Cy6-
CTpaT B a3po6HOIi cpeJie He MPOHUCXOANT «HecOanaHCHPOBAaHHOT0» BBIHO-
ca xene3a. HanpoTus, Takoe cnaboe KHCIOTHOE BO3/AEHCTBHE B a3po6HOM
cpefie Ha (OHe IPOMEIBHOTO PEeXHMa BCEra COMPOBOXKAAETCA HaKOILIe-
HHEeM «OHOreHHOro» XKene3a H, Kak CIeNCTBHE, — 00pa3oBaHMEM OyphIX
HeaudepeHIIMpOBaHHEIX MOYB (pHC. 2.2).

BuoreHHasa akkymynsauus xenesa 13 rpyHToBbIX BOA W Nopoa
W ero HakonneHue B pacTUTenbHOM cyberpare onapa

A3p06HbIF KUCNOTHBLIA FMAPONU3 PacTUTENbHOIO onaaa.
MocTynneHune B pacTsop OpraHNYEcKUX KUCOT
¥ METannN-opraHnyecknux coeavHeHui, conepxatimx Al, Fe* n Fe*

AkkyMynauus B NOBEPXHOCTHbIX
ropu3oHTax nouys
opraHo-MUHeparnbHbiIX COeAUHEHNA.
Wx paspyiueHue u HakonneHue
OKWCHOTO Xeresa

PacTtsopeHue 1 BbIHOC
LLIENOYHO3EMENbHbIX
METannoe U3 ropusoHTOB
noyseHHoro npoduns

Ob6pa3sosaHue Bypbix NOBEPXHOCTHbIX FOPU3OHTOB,
AKKYMYNALUMSA B HUX XKenesa v antoM1Hns
B YCNOBUSIX NPOMBIBHOMO BOAHOIO peXumMa

Puc. 2.2. 3tanbl hopMupoBaHus 6ypbix NOYB B YCIIOBUSAX NPOMbIBHOTO
' BOAHOro pexuMa
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311 HabMIOACHHA IOY4YHIN HE TONBKO IUPOKOE aHATUTHYECKOE, HO
reorpaHYECKOE MOATBEPXKACHUE, NOCKOIBKY OOUIMpHEIE KapTorpadu-
yeCKHE HCCICJOBAHUA OTEYECTBEHHBIX M  3apyOeXHBIX aBTOPOB
CBHAETENLCTBYIOT O TOM, 9YTO B a3pOOHBIX YCIIOBHMAX HPHM MPOMEIBHOM
BOJHOM peXuMe GOPMHPYIOTCA TOIBKO OypEIe OYBEL, B IIPOQHMIIE KOTO-
PBIX OTCYTCTBYIOT CBETJEIE KHCILIE 3IOBHANBHBIE (IerpaaupOBaHHBIE)
TOPH3OHTEI.

TakuM 06pa3oM 13 TpeX yIOMAHYTHIX GOPM KMCIOTHOTO BO3AEHCTBHA
Ha MHHEPAJbHEIH Cy6CTpaT TOJIBKO IPOLECC Iy IbCHPYIOLIETO Iiieeobpa-
30BaHHUA B YCIOBHAX 3aCTOHHO-MPOMEIBHOI'O PE)XXHMa Ha KUC/IBIX H BBIIIIE-
JIOYEHHBIX NMOYBOOOPa3yOIMX NOpojax Jo60ro rpaHyIOMETPHIECKOr0
COCTaBa B YCJIOBHAX 00€CIIEYEHHOT0 OTTOKA MPOAYKTOB PEaKIHMii CII0CO-
OeH BBI3BIBaTh (POPMHUPOBAHHE CBETIIBIX KHCIBIX dIOBHATBHBIX TOPH30H-
TOB, CBOiicTBa TBepHOH (a3l KOTOPHIX TOXXIECTBEHHBI CBOMCTBaM
NOJ30IMCTHIX TOPU30HTOB. I TeeoOpa3oBaHue B yCIOBHAX TAKOTO IHAPO-
JIOTHYECKOT0 peXHMa ABIIETCA HE TOJIbKO HE0OOXOJMMBIM, HO U Oe3yclIoB-
HO JOCTaTOYHBIM YCJIOBHEM MJIi OOpa3’OBaHHA CBETIBIX KHCIBIX
3MIOBHAJIBHBIX TOPU30HTOB B npoduine moys. O6mas cxeMa M3MEHEHHI
CBOJCTB TBEPAO# (ha3l 0YB M10]] BIMAHHEM I71e€06pa30BaHuUsA B yCIIOBH-
AX 3aCTOHHO-IIPOMBIBHOT'O ¥ 3aCTOHHOIO BOJHOTO PEXKHMOB Ha KHMCIIBIX,
HEHTpaIBHBIX U BHIIET0YEHHBIX I0YB000Pa3yIONIMX OPOAaX IpUBEACHA
Ha puc. 2.1.

BMecre ¢ TeM, eciH €qUHCTBEHHOH MpUYMHOM 00pa3oBaHUA MOA30JHC-
TBIX (T.€. CBETJIBIX KHCJIBIX 3/IIOBHATIHHBIX) TOPH30HTOB ABJIAETCA Iieeobpa-
30BaHME B YCIIOBHAX 3aCTOHHO-MPOMBIBHOIO BOJJHOTO PEXKHMMa Ha KUCIBIX H
BBIIIEJIOYEHHBIX TI0OPOJIaX, TO B MPOPHIAX HE TOILKO TMIPOMOdHBIX (orie-
€HHBIX), HO ¥ aBTOMOP(HBIX ITOYB JOJDKHEI IPHCYTCTBOBATh MPH3HAKU I'UJ-
poMopdu3Ma, CBHIETENLCTBYIOIME 06 ydacTHM IvieeoOpasoBaHHA B MX
¢dopmupoBanui. Haum mccnenoBaHus NOKA3bIBalOT, YTO TaKHE INpH3HA-
KHM-CBHJIETENI COBPEMEHHOTO OITIECHHA IOCTOAHHO MM NIEPHOAMYECKH pe-
AIbHO NPUCYTCTBYIOT B MX mpodmwuix. OHM MpOSBIAIOTCH, BO-TIEPBEIX; B
CHCTEMATHYECKOM IaJJeHUH MX OKHCIIHTEIbHO-BOCCTAHOBUTEILHOIO MOTEH-
muana (zo 200 MB 1 HIDKe) B IIEpHOJ BECEHHETO IEPEYBIIKHEHHS [T0YB BO
BpEMs CHETOTATHHA U MOCIE €T0 3aBEPIICHHS.

Bo-BTOpBIX, B 3NMIOBHATHFHBIX T'OPH30HTaX aBTOMOP(HBIX CYIJIMHHC-
TBIX U IVIMHUCTHIX MOYB BCErJa MPUCYTCTBYIOT MapraHLIeBO-)KeJIe3UCThIE
KOHKpeIMOHHBIE HOBOOOpa3oBaHuA (OPTINTEHHBI), BOSHUKHOBEHHE KOTO-
PBIX BO3MOXKHO TOJIBKO B YCIIOBHSIX IEPHOJMIECKOTO OTJIEEHHs. B-TpeTh-
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UX, WIACTasd (pakumsi CBETIBIX KHCIBIX 3JIOBHAIBHBIX TOPH30HTOB
BCEr/ia OTJIMYaeTcs nortepei sxenesa. [IockonbKy rieeobpa3zoBaHue B XH-
MHYECKOM OTHOLIEHHH ABIIAETCA NPEXIE BCETO IPOLIECCOM 00e3XKene3He-
HHMSA MHHEPAIBHOrO CyOCTpaTa — 3TOT NpPHU3HAK CBHAETENLCTBYET 06
aKTHBHOM Y4aCTHH Iiiee00pa3oBaHuA B OPMHPOBaHHH MOA30IHCTHIX IO-
PHM30HTOB. B-ueTBEPTHIX, HECOMHEHHEIM IIPH3HAKOM IiieeoOpa3oBaHuA B
aBTOMOPQHAIX CYTIMHHMCTHIX M ITIMHHCTHIX I109BaX ABIAETCA obe3xenes-
HEHHME Wia KyTaH WUTIOBHAIBHEIX TOPU30HTOB. B 4acTHOCTH, B M€ KyTaH
HILTIOBHANIbHBIX TOPH30HTOB B 1 B, 1epHOBO-NIOA30MCTHIX TAXKEIOCYT-
JIUHKUCTBIX aBTOMOPQHEIX [10YB, HE HECYIIMX SBHEIX MOp(pOXpoMaTUyec-
KHX IPHU3HAKOB OTJIEEHHWA, TEM HE MEHee IOTEpH «HECHIMKATHOTO»
JKelle3a OKa3aJich BEChMa 3HaYHTENIbHBIMH U coctaBmin 20-50, a B riee-
BaThIX o4Bax — 87%. Ciemyer npu3HaTh, 9TO CaMO MOSBICHHE CBETIBIX
KHCIIBIX 3JTIOBHAIBHBIX ropH30HTOB (A; wiu E u EL) ectb cnenctBue n
CBUJETEILCTBO KPATKOBPEMEHHOI'O OTJIECHUSA MOBEPXHOCTHBIX 'OPH30H-
TOB MPOGMIIA MOA30MMUCTHIX MOYB. '

Takum 06pa3oM, CBETIBIE KHCIIBIE 3TIOBHAIBHEIE (T.€. MOA30JIHCTHIE)
TOPH30HTHl BO3HMKAIOT MOJ BIMAHHEM IiieeoOpa3oBaHUA B TEX CIydasx,
KOrZia 3TOT IIpoLEecC IIPOMCXOAMT Ha KHCIBIX, BBIIIENOYCHHBIX H
HEHTPANBLHBIX INOPOJAX B YCIOBHAX 3aCTOHHO-IIPOMBIBHOIO BOXHOTO
pexuma. IloaToMy crnexyeT nmomg4epkHYTh, 4TO 0Opa3oBaHME CBETIBIX
KHCJIBIX 3JMIOBHATBHBIX TOPH30HTOB (M MOA301000pa3oBaHUE) €CTh OHA
3 QopMm rieeobpasoBaHMs B TOM Cilydae, KOrga 3TOT IpOLECC
OCYLIECTBIAECTCA B YCIOBUAX 3aCTOHHO-IPOMBIBHOI'O BOJHOT'O PEXHMa Ha
KHMCIIBIX, BBIIEIOYCHHBIX WIM HEUTPAIbHBIX OPOJaX.

HTak, KMCIOTHBIA I'HAPONU3 B NPUPOAHEIX YCIOBHAX CYIIECTBYET B
TpeX clexyromux ¢hopMax, OTBETCTBEHHEBIX 32 00pa30BaHWE PasHBIX IO
TEHE3UCY M CBOMCTBaM KPYIHBIX I'PYyMII MOYB. JTO, BO-NIEPBbIX, KUCIIOT-
HBIH TH/IPONIN3 B a3POOHBIX YCIOBHAX IPH MPOMBIBHOM BOJXHOM PEXHME,
CIIEICTBHEM KOTOPOro ABJsieTca 06pa3oBanue Oyphix HeaudpepeHIHpo-
BaHHBIX [10YB. Bo-BTOpBIX, KMCIOTHBIH THAPONIN3 B IOCTOSHHBIX aHAa3pO6-
HBIX yclIoBUsAX (riaeeobpa3oBanue) Ha poHE 3aCTOHHOr0 BOXHOIO peXuMa,
B pe3ylbTaTe KOTOPOTO BO3HHKAIOT IieeBble HeaudpdepeHIHpoBaHHbIE
NOYBH (HampHMep, AEPHOBO-TIEeBBlE, TOP(SHUCTO-IIEEBEIE H Ap.).
B-TpeTpHX, KMCIOTHBIH THAPOIH3 B YCIOBUAX NEPUOAUYECKOrO aHAIPO-
6103a (ImyIscHpylolee riaeeobpa3oBanue) Ha HOHE 3aCTOHHO-IIPOMBIBHO-
ro BopHoro pexuma. Ero crexctBueM sBisercs o6pa3oBaHHE CBETIBIX
KHCJIBIX 3MIOBHANBHBIX TOPH30HTOB M MOYB C JAUddepeHUUPOBaHHBIM
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npoduieM (1epHOBO-TIOA30UCTHIX U JEPHOBO-TIOA30JMCTHIX OTIEEHHBIX
{1 TJIEEBBIX; YEPHO3EMOBHIHBIX NOJ30MCTHEIX OTTIECHHBIX H 1p.).
OTMETHM, YTO Ha KHUCIBIX, BBILIEIOYEHHBIX H HEHTPAIBHBIX MOPOJAX
CleCTBHEM T7eeobpa3oBaHMA B YCIOBHAX 3aCTOHHO-IIPOMEIBHOIO
BOJHOTO PEXHMa BCETAa OKA3hIBAIOTCHA MOYBBHI C YETKO BHIPAXEHHBIMH
CBETJIbIMH KHCIIBIMH 3/IIOBHATLHBIMA (T.€. JerpaiupOBaHHBIMH) TOPH30H-
tamH. PaccMoTpeHHas npobieMa, HECOMHEHHO, aKTyallbHa B TEOPETHYEC-
KOM OTHOUICHHH, IIOCKOJIBKY €€ pEHIEHHE pacKphIBaeT MEXaHH3M
00pa30BaHus CBETILIX KHCIBIX 3MIOBHAIBHBIX T'OPH30HTOB B mpoduie
M0YB, IIUPOKO [IPE/CTABIIEHHEIX Ha TEpPHTOpHH Poccuu M apyTux cTpan’.
OT0 3aKNI0YEHHE BKHO U U1 PELICHUA PAZia IPUKIAJHBIX BOIPOCOB,
CBA3aHHBIX, BO-TIIEPBHIX, C NPAKTHKOMN ITOYBOBEEHUA B 001aCTH JUArHOC-
THKH, KJ1accu(pHUKaLUN 1 KapTUPOBaHHUA [TOYB H, BO-BTOPBIX, aKTYaJIbHO B
CBSI3M C IIPOTHO30M BTOPHYHEBIX H3MEHEHUH CBOHCTB H PEXXUMOB ITOYB IPH
UX MCIO/IB30BaHHUH B CEIBCKOM, JECHOM H BOIHOM X03siicTBax. OHM MO-
Ka3bIBAIOT, YTO BTOPHYHOE NIEPHONUYECKOE IEPEYBIaKHEHHE II0YB, BhI-
3BaHHO€ MX YIUIOTHCHHEM TSXKENOH CEIbCKOXO3AHCTBEHHON TEXHHUKOIA,
NIepenoiuBaMH IpH OPOLICHHH HIH APEHAXEM IIOCTOAHHO 0OBOJHEHHBIX
TJIEEBBIX [10YB, IIPU 3aCTOHHO-IIPOMBIBHOM BOJHOM PEXHME, ONpeNeIsto-
IIEM BO3HHKHOBEHHE ITyJIbCHPYIOIIETo riaeeobpa3oBanui, 6yIyT Bcerga
COMNPOBOXAAThCA UX Aerpanauueii. OHa MposBIAETCSA B MX MOJKHCICHHH,
YBEIHYEHUH COAEPIKAHUA «aMOP(HOTro» XKere3a U MoTepe BOJOIPOYHOC-
TH arperaros, B [I0TEpe r'yMyca ¥ OCBETIICHHH OBEPXHOCTHEBIX CJIOEB IPO-
¢una, o6pa3oBaHUM BTOPHYHBIX CBETJIBIX KHMCIBIX 3MIOBHANBHBIX (T.€.
NO/I30JTHCTHIX MANOIIOXOPOAHBIX MM 6ECILIOHBIX) TOPH30HTOB.
CrnpaBeiMBOCTh TaKOro MPOrHO3a MOATBEPXKAAIOT, B YACTHOCTH, 06-
pa3oBaHHE HA COTHAX THICAY FeKTap BTOPHYHBIX NMPAaKTHYECKH OecIuion-
HBIX «pHCcOBbIX» nox3onoB B lOro-BocrouyHo#t A3zum, BO3HHKIIMX Ha
MECTE paHee IUNIOJOPOJHBIX T0YB PUCOBBIX OPOCHTEIBLHEIX CUCTEM; NOSAB-

! HayuHoe oTkpbiTUe: «3aKoHOMEPHOCTb (POPMUPOBAHUS CBETIIbIX KUCMbIX 3MH0-
BUanbHbIX FOpU3oHTOB B Npochune nous». Qunnom Ne 37 ot 27 Hos6ps 1996 r.
Astop 3avaensmax ®.P. lNpuoputeT : 28 uioHa 1974 r.

«CyU|HOCTb OTKPbITUA COCTOMT B TOM, YTO B cny4ae, koraa rneeobpasosaHvie
(T.e. HecHbanaHcUpoOBaHHbIA BLIHOC Xenesa U3 Menko3ema) ocyuwecTBnseTcs
Ha KUCNbIX UNW BbILLENOYeHHbIX No4BooBpasylomux nopogax Ha oHe 3acTon-
HO-NPOMBIBHOrO BOAHOTO PEX1Ma, ero NocneacTBUEM Bceraa aBnseTca Bo3-
HWKHOBEHUE CBETINbIX KUCTbIX 3M0BUanNbHbIX FOPU3OHTOB, KOTOPbLIE
OTNMYAIOTCA BbICOKOW CTENEHbIO AerpafaunoHHbIX U3MEHEHUN NO CPaBHEHUIO
€ ucxoaHoit nousoo6pasyioLeit noponov. B 3Tom ropusoHTe nEPexoasT B
NOABWXHOE COCTOSIHNE U BLIHOCATCS 3a Npeaenbl NOYBEHHOro NPothuns Kasnb-
LUiA, MarHuiA, anioMUHWIA U Op. MeTannbl, a Takke ocgop U opraHuieckoe
BewecTso» (. 14).
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JIEHHE BTOPHYHO OCBETJICHHAIX H ONOJ30JICHHBIX KHCIIBIX YEPHO3EMOB Ha
OPOCHTEJIBHEIX CHCTEMAaX CTEMHOM 30HEI B Gacceiine p. Bonru u B Apyrux
PETHOHAX CTPaHBbl, YaCcTHIE CITyYad BTOPHYHOT'O OTOA30/IMBaHHS APEHUPO-
BaHHBIX IJICEBBIX IIOYB Ha OCYIIHTENBHBIX cHCTeMax HeuepHozeMpsa. OTH
H ApyTHE ABJIEHUA 00YCIOBIEHHE TEM, YTO I1OJ] BIUAHHEM aHTPOIIOT€HHO-
TO BO3/ICHCTBHA Ha MOYBHI B MX NMPO(HIAX popMHpPyeETCs 3aCTOHHO-IIPO-
MEBIBHOH BOJHBIH pEXHM M IyJbCHpYIONIEe IiieeoOpa3oBaHHMe, Bcerga
NPUBOAAIIME K 06Pa30BaHMIO MAJOIUIOJOPOAHBIX AErpagdpOBaHHEIX
CBETJIBIX KHCIIBIX 3TIOBHATIBHBIX FOPU30HTOB.

B nocnenHue OECATHIETHA B KIAaCCH()HKALMH IOYB MHOTHX CTpaH
Mupa OBUTIO BBEIECHO NMOHATHE O IMpoOIeEcce JIiECCHBaXka Kak (akrope
mapdepeHamun npodUIeH CYIIMHHUCTBIX M TIIIMHHCTHIX INOYB H
(OpPMHPOBaHMH CBETIBIX KHCIBIX 3TIOBHAJIBHBIX TOpH30HTOB. OleHKa
POJIH JIECCHBaXKa B 3TOM CBA3M 3aCITy)KMBAET KPAaTKOTO IOSCHEHH.

2.1.2. JleccuBax Kak nouyBoobpasoBaTeNnbHbIN Npouecc U
npuunHa o6pa3oBaHusi CBETIbIX KACNbIX 3M1I0BUANbHbIX
roOpM3oHTOB

B coBpeMEHHOM NOYBOBEACHHMH JIECCHBAXK PAaCCMATPHUBAIOT KakK IMpo-
necce GOpMHUPOBaHHA CBETIIBIX KHUCIIBIX JJIIOBHAIBHEIX TOPH30HTOB B pe-
3yJbTaTe THAPOMEXaHHYECKOTO BBIHOCA HJa M3 BEPXHHX TOPH30HTOB
no4s 6e3 pa3pylIeHHA CHIIMKAaTHBIX MHHEPAJIOB M €r0 HAKOIUIEHHE B CPea-
He# 4acT nouseHHoro npodm. Ilocne uccnenoBanuit ®@. Jromodypa
(1951) n P. Tropans (1953) pacnpocTpaHeHo NpeacTaBI€HUE O TOM, YTO
HMMEHHO 3TOT IIPOLIECC BCET/a BRI3EIBaeT 06pa3oBaHue B MPOGHIAX CyTIIH-
HHUCTBIX M IYIMHHCTHIX 6eCKapOOHATHBIX MOYB CBETIBIX KHCIBIX 3JIIOBH-
albHBIX ropu3oHTOB. OqHaKo Bckope A.A. Poxe (1964) 65110 nokasaHo,
YTO TaKWe MOYBbl T'YMHAHBIX JAaHAMA(PTOB CO CBETIRIMH KHCIBIMH
3MIOBHAILHEIME TOPH30HTaMHM (POPMHPYIOTCS NPEMMYIIECTBEHHO, NpH
OTCYTCTBHMH KaKMX-JIH0O IIPH3HAKOB JIECCHBaXKa B MX MPO(MIIAX.

ITo3xHee aBTOpOM OBLIIO HCCIIEAOBAaHO HAJIMYHME MPH3HAKOB JIECCHBAXKA
B aBTOMOP(®HEBIX M I'HAPOMOP(HEIX AEPHOBO-TIOA30JHCTEIX I0YBaX pas-
HOH cTenmeHW nepeyBnaxHeHHs BocrouHo-EBpomneiickoil paBHMHBEI Ha
Pa3HBIX 110 T€HE3UCY U COCTaBy Hoponax. B pesynsrate 65110 ycTaHoBNE-
HO, YTO INIPH3HAKH JIECCHBAXKA OTYECTIIHBO MPOSABIAIOTCS B aBTOMOP(HEIX
JIErKOCYTTIMHHCTBIX JI€PHOBO-TIOA30JMCTEIX ¥ B THAPOMOPQHBIX JepHO-
BO-TION3OJIMCTBIX  ITyOOKOOIVICGHHBIX MOYBaX Ha  JIECCOBHUAHEIX
cyrnuHkax. OfHaKoO 3TH NMPH3HAKH OTCYTCTBYIOT B NPOQHIAX HEepHO-
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BO-TIOJ30JIUCTHIX IJIEEBATHIX M IJIEEBEIX MOYB TAKOTO XK€ IPaHyJIOMETPH-
4eCKOTO COCTaBa, OONaJalomMX MOINHEIMM CBETIBIMH  KHCJIBIMH
5JIIOBHATBHEIMHM FOPH3OHTAMH. '

B TsXKemBIX JAEPHOBO-TION30JUCTHIX H  JIEPHOBO-TIOA3OJIMCTHIX
nepeyBIaAXHEHHEIX M0YBaX HA JIETKHX JICCCOBHAHBIX H OPYIHX KHCIBIX
[IMHAaX 10 HAallMM HaOJHOJCHMAM NPH3HAKH JIECCHBAXa MPAaKTHYECKH
OTCYTCTBOBAJIM B aBTOMOP(]HEIX ITOYBaX M B HOYBaX ¢ MOpdoaoruyecku
BEIP2KCHHBIM IIEPEYBIIAXKHEHHEM, T.€. B IIyOOKOOITIEEHHBIX, ITIEEBATHIX
M TICEBBIX IOYBaX, OONANAIOMMX MOIIHBIMM CBETJIILIMH KHCIBIMH
3MIOBHATILHEIMH ropH3oHTaMH [3aiinensMan, 2007].

ITpu4MHKE CTONP HEOJHO3HAYHOI'O IPOSABIEHUA IPU3HAKOB JIECCHBAXKA
BO BCEX MOYBaX, 001aJaroluX CBETIBIMH KHCIBIMH 3JIIOBHAJIBHBIMH I'O-
pU30HTaMH, 00yCIIOBIICHBI IPHCYTCTBHEM B MX MPOGHIAX TPEX THAPOIIO-
rHYeckux 6apbepoB, MpPENATCTBYIOIMX CBOOOJHOH BEpTHKAIbHOMN
MHIPaLH CyCHeH3UH. JTO, BO-IIEPBBIX, HAIMYHE BEPXOBOAKH B HX IIPO-
¢uie. Bo-BTOpBIX, NPUCYTCTBHE KaNWUIPHOH KaiMBI HaJi ee 3epKaJioM.
B-TpeTbuX, pe3koe COKpaleHHe CBOOOJHOIro MOpPOBOrO MPOCTPAHCTBA,
yMEHbIIEHHE JUaMeTpa NOp € yBENHYEHHEM CTETICHH HX OTJIECHHA U yTA-
XEJICHHEM IPaHyIOMETPHYECKOro COCTaBa NOYB. OTH (HaKTOPHI ABHIHCH
NPHYUHON TOPMOXKEHHSA MM OTCYTCTBHA JIECCHBAaXKa B MPOQHIAX CYTIIH-
HHUCTHIX ¥ INIMHMCTHIX NTOYB C YETKO BHIPRXKEHHBIMHM CBETIIBIMH KHCIIEIMH
9IIOBHAJIbHHIMH TOPH30HTaMH.

IToaToMy neccuBax He sABIAETCA 0043aTeIbHEIM IIOYBO0Opa30BaTENb-
HEIM [IPOLIECCOM, OTBETCTBEHHBIM 332 (JOPMHPOBaHME IOYB CO CBETIHIMH
KHCIIBIMH 3JIIOBHANILHEIMH FOPH30HTaMH, MOCKONBKY NOCIeAHNE 0bpasy-
10TcA M 0e3 ero ywactua. JleccmBaxk cnegyeT paccMaTpUBaTh HE Kak
CaMOCTOATENBLHBIN IOYBO0Opa30BaTE IbHBIH MPOLIECC, @ KaK COMYTCTBYIO-
mee (akyIpTaTHBHOE SBJIEHHE, KOTOPOE MOXET CONMPOBOXAATH (HOPMH-
POBaHM€ TaKUX CBETJIBIX KHMCIIBIX TOPU30HTOB, HJIH, HAIIPOTUB, BOOOIIE HE
Y4acTBOBATh B MX 00pa30BaHMHU 110 M3JIOKEHHBIM BBIIIE NIPHYUHAM.

2.1.3. NMpouecc noasonoobpasoBaHus

IMTomzomoo6pazoBanue — oxHa U3 GpopM riaeeobpa3oBaHud, BOSHHKAKO-
I[as B pe3yJIbTaTe KMCIOTHOTO I'MAPOJM3a KHCIBIX, HEHTPaIbHbBIX HJIH BbI-
IEJIOYEHHBIX [OpOJ MpH MyNbCHpyIOmedl cMeHe adpoOHBIX H
aHA’pOOHBIX YCIOBHIi Ha (OHE 3aCTOHHO-IIPOMBIBHOTO BOJJTHOIO PEXHMa.

Ipouecc noazonoo6pa3oBaHUsA BHI3HIBAET JErpafialidiOHHbIE H3MEHE-
HUA B Ipoduiie No4YB, IOCKONIEKY OH BCETAa CONPOBOXKIAETCS HHTEHCHB-
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HBIM BBIHOCOM H3 3JIIOBHAJIBHBIX ITOBEPXHOCTHBIX T'OPH30HTOB KaJIbIIMA,
MarHus, Maprasia, xxejuesa, aloMuHuA, Gochopa, Kalnus 1 APYTHUX dJ1e-
MEHTOB, ONpeAensieT npeobnaganne GyabBOKHUCIOT, CIOCOOCTBYET CHH-
JKEHHIO Ka4eCTBa CTPYKTYPHI II0YB H Ap.

INponecc nom30/1006pa3oBaHUs MOXKET pa3BHBATHCA Ha IIOPOJaxX oboro
rpaHyJIOMETPHYECKOTO COCTaBa B TOM CITydae, €C/IH KHCIIBIE IOBEPXHOCTHEIE
TOPH3OHTEI TIEPHOJMYECKH H3OBITOYHO YBIKHAIOTCA M HAXOAATCA B YCIO-
BIIX 3aCTOHHO-TIPOMBIBHOIO BOJHOTO pexkuma. PasHooOpa3ue 30HAIBHBIX U
(aIManbHBIX YCIOBHI, TOYBOOOpA3syIOIIMX HOPOX M BOJ ABIAETCS IPHYH-
HOH TOro, YTO TUIl MOA3OIMCTHIX NOYB OOBEAMHAET HIMPOKYIO OOLIHOCTBH
KHCJIBIX NOYB C SJIFOBHATBHO-WLTIOBHATBHBIM IPOGHIIEM H CIICIYIOIIM Ye-
penoBanueM ropusoHToB: A2 (E)- B-C wm A1-A2 (E)-B-C.

Ilpu [umaTensHOM 3acToe Biaru B npoguie popMupyercs Tun 6010T1-
HO-TIOJ30/IMCTHIX NOYB, HECYIIHX OTYETIMBEIE MOpGOXpoMaTHYECKUe
NpU3HaKU orjieeHusa. FiMeHHO B npoduie 6010THO-NOA30IMCTHIX MOYB,
IPHYPOYEHHBIX K JIETKOCYTJIMHHCTBIM, CyTIeCYaHBIM H 0COOEHHO K necya-
HBEIM NO4YBOOOpasylolnM mHopoaaM, Habmioxaerca HaubosbIIas MOIN-
HOCTh IOJ30JMCTBIX TopH30oHTOB. Ha Takmx mopogax oO6BYHO
BCTPEYAIOTCA CHIBHONOA3O0IMCTRIE MOYBBI H noj3oikl. Mix Mopdonoru-
yeckoe crpoenne 0—A1-A2-B—C umn 0-A1,-A2,, {—B-G.

2.1.4. [lepHOBbI# npouecc

@®opMUpPOBaHHE I'yMYC-aKKyMYJIITUBHBIX TOPH30HTOB B Mpo(Hie MoYB
ABIIAETCA CIICACTBHEM IEPHOBOTO ITporiecca. XapakTepHas 0COGEHHOCTB dep-
H06020 npoyecca — HaKOIUIEHHE OPraHUYECKOro BellecTBa (TyMyca) B Imo-
BEPXHOCTHEIX TOPH30HTaX MOYBEHHOro mnpo¢mri. JIepHOBBIH mporecc
TIPOTEKAET B a3POOHBIX YCIOBUAX HIM IIPH TAKOM YepeioBaHUH (a3 aspobu-
032 ¥ aHa3poOHo3a, KOraa MPOUCXOUT ITy60KOe pa3ioXKEeHHE PacTHUTENb-
HBIX ¥ XUBOTHBIX OPTaHM3MOB JI0 I'yMH()HIIMPOBAHHBIX OCTATKOB.

2.1.5. Npouecc TopcdoobpazoBaHus

Ilpu 3abonauyvBaHMKM pe3ko cokpamaerca (aza a’pobGHOro
Pa3/IOKEHUA OPraHWYECKOTO BEIIECTBA H IPOMCXOAUT HAKOIUICHHE
Hepa3/IoOKUBIIUXCA ocTaTkoB. HaumHaercs ¢opMupoBaHue TOpGAHBIX
ropu3oHTOB. Topghoobpazosanue ABIAETCA CIEACTBHEM 3a00/Ia4HBaHUSA
Teppuropud. OHO 3aKmoyaeTci B aHAdpPOOHOM, NPEHMYILECTBEHHO
cybakBaJIbHO KOHCEpBAallMM OCTAaTKOB pacTeHHii-TopdoobpazoBareineil.
B pesynsrare TophoobpazoBaHus MPOUCXOAUT HAKOILIEHHE mopga.
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Ilo TropemuoBy (1976) TopdoM Ha3biBaeTca «ropd-opraHudecKas
<...> nopoja, cojepxaias He 6onee 50% MHHEpaIBHEIX BemecTB (OT
aGCOTIOTHO CyXOro BemecTBa Top(a), obpa3oBaBmascs B pe3ynsTare
OTMHPAaHHMA H HENOJIHOro pacnaja OONOTHBIX PaCTEHHH B YCIOBHAX
MOBBILIEHHOH BI2XXHOCTH NPH HEJOCTAaTKe KHUCIOPOaa».

B oriume ot TopHoopraHoreHHoH OpoAbl K COOCTBEHHO 6010mHbIM
(mopganvim) nouwsam B YCIOBHAX €CTECTBEHHOTO PEXHMa OTHOCST
TOJIBKO TOBEPXHOCTHBIE TOPH3OHTHI TOPMAHOW 3alleXH BHILIE YPOBHA
Haubosee rybOKOro CTOSHHMA IPYHTOBBIX BOJ B MEKCHHBIH IEPHOJ.
ITo4BBI OTIMYAIOTCA OT HOPOABI OoJiee aKTUBHOH MHKPOOHOJIOTHYECKOM
JeATENPHOCTBIO, HAIMYHEM adpo6HOH MHKpO(dIIOpEl, KOpHEH pacTeHHid,
MOBBILICHHOH BOJONPOHHIaeMocThIo [CKpeIHHIKOBA, 1961].

Ilog - BAMAHHMEM 3aCTOHHBIX BOJ, TOPMO3ALIMX pa3jOXKEHHE
OpraHHYECKOro BEINECTBA, NMPOHCXOAUT 3abonawueanue meppumopuu,
¢opMupoBaHue 3a00709€HHBIX M OOJOTHBIX (OpraHOreHHBIX) moys. B
Heuepro3eMHo# 30He nponecc 3a601a4MBaHHA MOXKET OCYIIECTBILITHCA
IYTEM 3a601a4U6aHUA Cywu U 3ab0n1a4ueanus 6000emMos. Brie ObLTO
NOKa3aHO, 4YTO 3a00Ja4MBaHHE CYIIM NPOUCXOAMT IOJA BIHAHHEM
aTMOC(EepHBIX, HAMBIBHEIX CKJIOHOBBIX, HaMBIBHBIX pYCJIOBBIX,
TPYHTOBBIX H HaNOpHEIX BoA B 3a6o1aynBaHMM CyIIH MOTYT NPHHUMATh
ydJacTHe KpHoreHHble, GHOTreHHEIE U JpyTHe (aKToph

BonorHsie (TopdsHbIE) MOYBLI, BO3HUKAIONIME BCIIEACTBUE 3a60nayusa-
Hus 6000em06, GOPMHUPYIOTCA B pE3yNIbTaTe 3apacTaHUA BOIOEMOB HIIH 06-
pa3’oBaHMs HAIOWIOBBIX CIUIaBMH, 3apacTaHMA BOJOEMOB HAJBOIHBIMH
CIUIaBHHAMM M PaCTHTE/ILHOCTHIO, YKOPEHAIOLIEH A Ha JHE BOAOEMA.

Mennopanus 6GONOTHBIX MNOYB, BO3HHKAIOIHX B pe3ynbTaTe
3a00/1a4YMBaHHUsA BOXOEMOB, CONPSDKEHA C OINPEe/IEeIEHHBIMU TPYAHOCTAMH
IpH BEHINOJHEHHH CTPOMTEIBHBIX MEIMOPATHBHBIX pabor. IloaTomy
JUAaTHOCTHKA TaKHX MAacCHBOB HMEET BaXKHOE NPHKIaHOE 3HAYEHHME.
CymecTBeHHBIM IPU3HAKOM TakuX OOJOT ABIAETCA HAIMYHE B HX
HIKHHX CJIOAX MOINHEIX CamlpomeneBHX Tropu3oHToB. Canponenu
[TropemnoB, 1976] — «coBpeMeHHBIE TOHKOCTPYKTYPHEIE, KOJUIOHIHBIE
OTJIOXKEHHUA KOHTHHEHTANTBHBIX BOJOEMOB, cofiepkamue He MeHee 15%
OPraHHY€CKOro BEIIECTBA H CTPYKTYPHBIX OCTATKOB MHKPOCKONHYECKHX
BOJHBEIX OPTaHM3MOB, a TAlOKe HEKOTOPOE KOJIHYECTBO HEOPraHMIECKUX
KOMIIOHEHTOB  OHOT€HHOTO  IIPOMCXOXEHMA» M  IPHUBHECCHHBIX
MHUHEPAIBHBIX IIPUMECERN.
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2.1.6. Npouecc ruaporeHHON aKKyMynsiLum MeTannoB B
npodcwurne noys

B ¢dopMupoBaHMH  XapakTepHEIX  TOPHM30HTOB  Ipoduis
rHOPpOMOpGHEIX MMOYB BaXKHas poOJb NPHHAJIOKHT  IPOLECCY.
2UOPO2EHHO20 NpUGHOCA W AKKYMYMAYUY COENHHEHMH IByX- H
TPEXBaIEHTHBIX MeTa/LuI0B. OH OCyIIECTBIAETCA B Pe3yJIbTaTe MUTPALHH
6uKap6oHaTOB JKeJe3a, KanbLUA ¥ MATHHA U PeXe TMICca K IOBEPXHOCTH C
TOKOM TPYHTOBRIX H HANOPHEIX BOA. B pesyinsrare B mnpodmie
FUAPOMOPGHBIX 110YB, ITTaBHEIM 00pa30M B HIDKHHX CIIOSAX 30HBI a9PalliH,
BOSHUKAIOT TOPH30OHTHI AKKyMyJSALUMM THAPOOKHCHOTO XKejle3a —
OpPT3aH/BI, PYASKH, KeIEe3UCTEIE KOPHI, a B Cliydae 3a60/1a9MBaHUA 110YB
JECTKMMH I'PYHTOBBIMH BOJaMH — FOPHU30HTHI JIyTOBOTO Meprens, Tyda,
TBEp/IBIC H3BECTKOBEIE H CBOEOOpa3HEIE XKeNe30KapOOHATHEIE KOHKPEIHH.

Crienyer ykasaTs ellie Ha IBa BaKHBIX IIPOLIECCa, OKa3hIBAIOIMX OIpeies-
Iollee BIMSAHHE HA GOPMHUPOBAHHE CBOCOOPa3HOH M BaXKHOH B CEIBCKOXO35H-
CTBEHHOM OTHOLICHHWM IPYIILI I0YB, IIPHYPOYCHHBIX K NEpBO (MOEMHOM)
Teppace PEYHBIX JOJIMH, — HA A/UOBHATLHBIH H HA TIOEMHBIH IPOLIECCHI.

2.1.7. AnnoBuanbHbIX npouecc

Ilon anmosuanvuvim npoyeccom NOHMMAIOT ITPOLECC OCEOAHHMA Ha
IIOBEPXHOCTH IIOMMBI 3JIEMEHTOB TBEPAOro CTOKAa M3 MONKX Boi. Ilox
BIIMSIHHEM aJUTIOBHAIEHOTO IIPOIIECCa Ha MMOBEPXHOCTH MOAMEHHEBIX MOYB
CHCTEMaTHYeCKH OTKIAJBIBAIOTCA HAHOCH,, KOTOpPBIE H ABIAIOTCA
nquod6pa3ylomeifl noponoii. B nanpneiiieM 3TH HaHOCH BOBIIEKAIOTCA B
no4BooOpa3oBaHHE M BKIIOYAIOTCA B COCTaB aKKyMYJIATHBHOIO
ropu3oHTa. Takum oOpa3oM, NOWMEHHbIE IOYBEl, B OTJIMYHE OT
MMHEPAIBHBIX BOJOpa3elIbHEIX, «PacTyT CBEPXY», MOJOOHO GOIOTHEIM.
Bee cnonm 3THMX 1HOYB, MO3TOMY, ABIUIMCH B HEJAJIEKOM IPOILIOM
TyMyC-aKKyMyJIATHBHBEIMH TODH30HTaMH. JTO H ONpEfeNdeT HX
cnenuduyeckue MeITMOpaTHBHEIE 0COOEHHOCTH, 00YCIIOBJICHHBIE MaKpO-
X MHKpOarpermpoBaHHOCTBIO, BBICOKOH IIOPHCTOCTBIO, BOJOOTHAYEH,
4acTO — 3HaYHUTEIbHBIMH BEITHYHHAMH K03()GHLIHEHTOB BEPTHKATLHON M
TOPH30HTAJIPHOH (PUIBTPALMH NOBEPXHOCTHBIX MJIH BCEX TI'OPH30HTOB
II0YBEHHOTO HPOQHIIS. '

2.1.8. MNoémHbIN npouecc

Toemnvim Ha3BIBAIOT npoyecc 3aTOTUICHHA N0YB IOMMEHHON Teppack! a-
BOZIKOBBIMH BOJIaMH. [Ipoo/DKHUTEILHOCTE MOEMHOrO IIPOLIECCA ONpeAeAeT
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cTeneHb NPOSBICHHA MPU3HAKOB TMAPOMOPGH3Ma, UIMTEIBHOCTh CyGaKB-
aTBHOM (a3sl NOAMEHHOrO NOYBO0Opa30BaHUA. AJLUTIOBHANLHEIIN M IIOEMHBII
IIPOLIECCH! TECHO CBSA3aHBI MEXXY CO0OH, a MX HHTEHCHBHOCTh HAXOIUTCA B
00paTHO! 3aBUCMMOCTH. YeM Npoo/DKHTENbHEES IOEMHOCTD (HAIpUMED, B
[IPUTEPPACHE ITOJIHOPA3BUTOH NOMEI), TEM cllabee BRIpaXKeH aJLIOBHATbHBI
IPOLIECC, TEM MEHBIIIE MOIIHOCTB H TEM TsDKeNee rpaHyIOMETPHYECKHiA Co-
cTaB HaHoca. HanpoTHs, B pHpycloBoi mofiMe B 30HE MAKCHMAIBHBIX CKO-
pocTei M  MHHHUMAIBHOH MO  NpPOJODKHTENBHOCTH  IOEMHOCTH
OTKJIAJILIBAIOTCS MOIIHEIE CIIOH IPyOOro a/uTIoOBHA.

2.2. lopu3oHTbI No4YB HeyepHO3eMHOM 30HbI:
MHAOEeKCbl, HOMeHKnaTypa, AuarHocTuvyeckue
NpU3HaKK

ITox BMMAHHEM PaCCMOTPEHHBIX BhIIIE MPOLECCOB I0YBOOOPa30BaHUA
B mpoduie Mo4B I'yMHIHBIX NaHAmMA(GTOB (GOPMHPYIOTCA ClEAyIOLIHE
reHeTHYEeCKHe TOpU30HTHI (Tabm. 2.2).

Hmxe B Tab11. 2.3 paccMOTpeHO MONI0OKeHHe OCHOBHEIX F€HETHYECKHX
TOPH30HTOB B mpoduie moye, (HakTophl MX OOpa3OBaHMA H CBA3H C
NpHYMHAMH YBIDKHEHUA U 3a60/Ia4NBaHHA.

Tabnuua 2.2

UHpekcb! 1 HOMeHKNaTypa OCHOBHbIX reHeTH4eckuX ropusoHTOB
noys HeuepHO3eMHOM 30HbI

HHpexchbl 04YBEeHHBIX
TOPHM30HTOB 0 KJIACCH- X
bmKannsm nous apaKTepHCTHKA FOPH30HTOB
2004 r. 1977r. :

I'opisonT noacTHIoYHO-TOpGsHO#. COCTOMT M3 OpraHUIecKOro
0 0 MaTepHaia pa3HOH CTeTIeHH pa3iioxeHHs (He Buie 50%) u pas-
Horo 6oraHideckoro cocrasa. MomHocTs okono 10 cM
TToBEpXHOCTHEIE OPraHO-MUHEPAILHEIE NOPH3OHTHL; OPraHH-
A0 A0 YecKas Macca HaXOAHMTCS B MEXaHHMYECKOH CMECH C MHHe-
panbHLIM CYOCTPaTOM rOpH30HTa

JlepHuHa, 9acTb ryMyC-aKKyMYJIATHBHOT'O FOpH30HTa, IUIOTHO
Ad - CKpEIUIEHHOr0 XHMBBIMH KOPHAMH TPaBAHHCTOM pacTHTENb-
HOCTH

! MpuBeneHbl 0603HAYEHUS OCHOBHbBIX U AONONHUTENbHBIX TOPU3OHTOB U3
«Knaccudukaumm u guardHoctuku nous CCCP» 1977 r. u «Knaccudukauuu u
AunarHocTuky nous Poccum» 2004 r. MpeanoxeHus asTopa no 0603HaveHuo
OCHOBHbIX U [ONONHUTENbBHBIX FOPU3OHTOB OTMEYEHbLI 3HAKOM *
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HMHaeKCcH NOYBEHHALIX
TOPH30HTOB IO KJIACCH-
HKANHNAM No4B

2004 r.

1977 r.

XapaKTepHCTHKA FOPH30HTOB

Al

I'yMyc-akKkyMyJIATHBHBIA MHHEpATBHBIH TEMHOOKpAIIEHHBIH
TOPH30HT, COAepXKallHii XOPOIIo ryMH(HIMPOBaHHEIH Opra-
HWYECKHI MaTepHall, CBA3aHHEIH ¢ MUHEPAIbHOH 9acThIO
NOYBEI

AY, AU, AJ

0O603Ha4eHNs1 T'YMYCOBEIX TOPH30HTOB JUIA [IO4YB COOTBE-
TCTBEHHO TaeXHOM, JIeCOCTENTHON H CTENHOM, CyXOCTEITHOH U
MOJYIMyCTHIHHOI 30H no kiaccudukanuu 2004 r. Cepo-, Tem-
HO- U CBETJIOTYMYCOBEIE FOPHU30HTEI

OIMOBHANTBHEIH CBETIIOOKpAIIEHHbIH NTPEeHMYIIECTBEHHOM! Ma-
neBo-0enecklii Wiy Genecslii NOA30JMCTHIA FOPU3OHT, 3aJIera-
romuit nox ropuzontamMun AO, AV, A1, T

Benecklif OA30/MMCTRII NOPH30HT MOYB HA NecKaX M CYHECcHX

EL

Benecrlit NoA30HCTHIH FOPU3OHT HA CYTIIMHUCTBIX U FIIHHHC-
TRIX [10YBAX

MmioBuaibHEIE TOPU30HTH NPOQIIA, XapaKTEPU3YIOTCS M3-
MEHEHHEM 1IBETa, CTPYKTYPHI, COCTaBa [10 CPaBHEHHIO C FOpH-
3onTaMu A ¥ C. 3anerawor noa ropusontamMu A0, Al, A2

I'neeBHiii rOpH30HT, OKpallieH YacTHYHO (o Iwiomaau 6onee
4em Ha 80%) WiIn MOTHOCTHIO B OJHOPOJHEIE CEphle, CH3bIE,
rony6hie ToHa

Si

Canponenesslii ropu3oHT. OKpallleH IIpeHMyLIIECTBEHHO B Ce-
Pphl€, TEMHEIE, 3eJICHOBAThi€ LBETA B 3aBHCHMOCTH OT Xapak-
Tepa JOHHBIX OPraHO-MHUHEPANTbHBIX OTIOXKEHUH

INeperxoiiHeni ropusoHT. L{BeT OT TEMHO-KOPUIHEBOIO JI0 YEPHO-
ro. CreneHp pasoKeHUs PaCTUTENLHBIX OCTAHKOB >50%

T*

MoxoBoii ouec, ropu3oHT 06pa3oBaH KHBO#H Maccoii (>50%)
60JIOTHEIX pacTeHHH, NPEUMYINECTBEHHO MXOB

TopdsHoi TeMHOOKpalIeHHEIH OpraHOreHHbIH rOPH30HTa,
30JILHOCTH KOTOpOro He npesbimaer 50%. 3aneraer Ha riee-

Ort

BOM, Kap6OHAaTHOM HMIIM CaNpoONeNeBOM FOPH3OHTAX
OpT3aHa0BLI FOPH30HT — 30HA XKENE3UCTOH IHAPOreHHOH
[EMEHTAlMH NeCYaHbIH M CyNeCYaHEIX ropH3oHTOB. Beeraa
3ajieraeT Ha rIeeBOM FOPH30OHTE

PypaxoBEI# rOpPH30HT, cofepKallHil eTMHIYHEIE KPYIHEIE
(o 30-35 cM) pyAAKOBBIE OTAENBHOCTH. | OPH30HT rHApOreH-
HOT0 NPOHCXOXKICHHS

FK*

T'opu3oHT MOIIHEIX (10 60 CM) CIUTOIIHBIX KOp, 06pa3oBaH-
HBIX MHOXXECTBOM PYZIAKOBBIX OTAENBHOCTEH TeMHO-0yporo

uBera. [OpH30HT THAPOTr€HHOI'0 NMPOUCXO0XKIACHUA
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lpodonxeHue mabnuup! 2.2

M BRaexchl NOYBEHHBIX

rOpH30HTOB II0 KJIACCH-
MKALUUAM IOYB |

2004 r.

1977 r.

XapakTepHCTHKA rOpPH30HTOB

Ca

T'OpH30HT CILTONMIHOM aKKyMyJIALMH H3BECTH HIH MepreJis.
CaetnookpaieHHEI€e (cephle, Oelechie), 0GBIMHO PHIXIIEIE aK-
KyMyJIAIMH FTHAPOreHHOro NpoucxoxaeHus. Cofepxanue
CaCO; 6onee 50%. ITaneBo-6enbiii wiu rpa3Ho-6enblii ¢ ce-
PpOBaTHIM MM GypoBaTHIM OTTeHKaMu. Bo BraxHoM coctos-
HUM MATKHH U HEIUIaCTHYHBIH, TIPH BBICHIXaHHH TBEpZEeT.
T'opH30HT rHAPOr€HHOro MPOHUCXOXKAEHHA, XapaKTepeH UIs
NIOYB IPYHTOBOT'O YBJIOXKHEHHS JKECTKUMHU BOJAMH, BO3MOX-
HbI HANOPHEIE BOAKI

SJ, SU

ConoHyakoBBlii ropH30HT (CBeTIhIH SJ, rymyca <2%; TeM-
Helii SU, rymyca >2%). JIerkoBoaopacTBOPHMEIX (TOKCHY-
HBIX) coneit >1% B BepxueM cinoe 0,2 M. B cyxoM cocTosHuH
HMEET COJIEBYIO KOPKY M/HJIH BHIBETH

SS

CynbbunHbiii ropusoHT. TeMHOOKpameHHas MOYTH YepHas
TOJIA, B CAMBIX BEPXHMX CJIOSX NPO(HIA BO3MOXKHO NPHCY-
TCTBHE 30JI0TUCTOH JICHTHI APO3UTA, IPOAYKTA OKUCIICHHU ITH-
pura (FeS,)

BSN

Bl

ConoHueBslii ropusoHT. KopidneBaTo-6yphiii M TeMHO-Ce-
puiii. IL1OTHEIH, MMeeT XOpOIIO BRIPaXKEHHYI0 MHOTOIIOPS/IKO-
BYIO CTOJI09ATYIO WIH OPEXOBaTO-IPU3MATHIECKYIO CTPYKTYDY,
MPOYHYIO B CYXOM COCTOSHHMH H HEYCTOHUMBYIO IIPH HAMOKa-
HuM. CTpyKTypHEIE OTACIBHOCTH IOKPHITH! CIUIOIIHBLIME TEM-
HBIMH IIAHLEBEIMH [YMYCOBO-T/IMHUCTRIMM HTH IIMHUCTBIMH
KyTaHamH. Bepx#sas 4acTh CTON6YATHIX OTAENLHOCTEH NepeKphbl-
Ta benecoii ckeeTaHoH. 'opu30HT oGoraleH HiIoM, XapaKTepH-
3yeTcs nenTusauye IMHMCTOro MaTepHana 1 ocoboi
KMHETHKO# HabyxaHus («cTyneHpkooOpasHas 3ajiepxxa Haby-
xann»). MMeer mienounyio peakipno. Cofepikanye 0OMEHHOro
HaTpuA KoJiebJIeTcs B 09€Hb IMPOKUX IpeieNax U He CITyXKHT

[IMarHOCTHYECKHM I10Ka3aTeieM

Cnutoit ropu30HT. B 3aBHCHMOCTH OT coziepXXaHuA ryMmyca
OKpacka BapbHpyeT B JUanasoHe LIBETOB — OT OJIUBKOBO-0y-
poro A0 9epHoro. O4YeHs IUIOTHBIA (TUIOTHOCTH
1,3-1,6 r/cM’); BA3KHH M IIACTHYHBIA BO BIIAXKHOM COCTOS~
HHH ¥ TPEIHHOBATHIH B CyXoM. Pa36uT TpemuHaMu Ha IJibl-
6ucThie WM TyM60BHAHEIE OTACALHOCTH. MMeer
MIOBEPXHOCTH CKOJbXEHHA NPOTHKEHHOCTHIO Gonee 30 cM
IpH yriie HakiIoHa 10-60°, co3palomue KIMHOBHAHYIO
CTPYKTYpY, coaepxut 6onee 30% wuna, uMeeT BEICOKYIO (40
Mmr-3kB/100 r u 6oiee) eMKOCTh NOIIIONIEHUA, HERTPAIBHYIO
HJIM cNaboIeNIoYHYI0 peaKLHIo.
®opMHpyeTcs B I0YBaX EPEMEHHO-BJIKHOrO TEILIOro Kk~
MaTa Ha [JIMHUCTHIX OTJIOXKEHUAX C BRICOKHM COAEpXXaHHEM
CMEKTHTOBOrO KOMIIOHEHTa
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2004 1.

Haaexchl NOYBeHHLIX
TOPH30HTOB IO KJIACCH-
HKAHAM 098

1977 r.

XapakrepHCTHKA FOPH3OHTOB

C

C

ITouBo06pasyiomas nopo/a, CyIMeCTBEHHO He H3MEHEHHAs
1mo4Boobpa3osaHueM

Cw*

Hawunok cBexuii, He 3aTPOHYTHIH 10YBO0OPa30OBaHKEM AILTIO-
BHii. IToyBoob6pasyromas noposa moHMeHHEIX 10YB

IMoacTunaronias nopoAa, OTIHYAIONMAACA OT I0YBOO6pasyIo-
_Ineii mo reHe3ncy U cocTaBy

ITaxoTHEIH rOpH30HT WX FOPU30HT IUIAHTAXHOM 06paGoTKU
MUHepabHBIX TI0YB

P,PU

T'opu3oHT mnaHTaxxHO# 06paboTky arporymycoBsli (rymyca
<3%)n arpo’reunoryuyconun (rymyca > 3%) no xaccudu-
kaimy 2004 r.

PT

TP

TCMHOKOQH‘{HCBHH NaXOTHRIH I' 'OPH3OHT TOQQ}IHOH IOYBbI

HOHOHHH’I‘CJILHHC HMHJCKCEI, YTOYHAIOIIUE CBOHCTBa OCHOBHEIX JHArHOCTHYECKHUX Io-

PH3OHTOB

nn

fs*

Topu3oHT, 060orameHHEIH CerperupoBaHHEIM B OPTINTEHHEI
Fe, Mn u apyrumu Metawiamu (A2fs)

fo*

I'opusoHT, o60orameHHEIH aMopgHO# rTHIPOOKUCHIO XKele3a
(Bfo)

ﬁ*

TceBnothu6poBbie rOpH30HTH; OypEie no uBety ToHkHe (1-3,
0 5 cM) 30HHI XKeJIE3UCTON IIEMEHTAIMH B WILTIOBHAJBLHEIX
TOPH30HTaX JIETKHX [0YB, HMEIOIIHE NPEeHMYIECTBEHHO Io-

PH3OHTANLHYIO HanpaBieHHocTh (Bfi)

fD*

CxorieHus BUBHAHUTA

XKene3ucTo-WILTIOBHANBHEIH ropu3oHT (Bf)

I'neearsii ropusont (A2g, Bg). Criabas, cpeiHsa 4 CIUIBHAS CTe-
neHb rneenarmcm OTPXKAETCs COOTBETCTBEHHO BBE/ICHHEM Cile-
ONOJIHHTEJIHHBIX HHIEKCOB —

Ik*

Fopn3om JIOKJILHOrO OTJIEeHHA, TTIaBHBIM 00pa3oM 1o Kpyn-

HBIM TpEeIUHAM, HMECIOIHM BCEIE KaJIbHYIO HaIIpaBJICHHOCTD

mr*

Mpauoponmmmii TFOPH30HT; NPEUMYILIECTBEHHO OrJICCHHEIC
WUTIOBHAJIBHBIC l"OpPBOHTH Cyl'JIPﬂ-lPlCTBD( H INTHHUCTBIX IMOYB,
HMEIOIHE XapaKTEPHYIO CH30-OXPHCTYIO IATHHUCTYIO OKpac-
Ky (Bmr, g")

T'yMyc-nimosHanbHei ropusont (Bh)
I'opu3oHT, o6oralmeHHsIH IMYHUCTEIM MaTEpHAIIOM B pe3yJlb-
Tate neccuBaxa (Bt) -

e*

B ropusoHTe NPHCYTCTBYIOT OCBET/IEHHEIE GeNeckle Y4acTKH
WIH CKOILUIEHUS CKeNeTaH («KPEMHHUCTAs IPUCHITIKAY), IPH-
3HaK ONOA30JEHHOCTH

sn

T'OpH30HT ¢ NpU3HAKaMHU COJIOHIICBATOCTH

T'OpU30HT C NpU3HaKaMH CIIMTH3ALUH
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Huaexchl HOYBEHHBIX
rOpH30HTOB M0 KJIACCH-

XapakTepHCTAKA rOPA30HTOB

| dHKaunam moys
2004 r. 1977 r.
s _ IpucyTcTBHe B mMo6oM ropa3oHTe npoduis
JIErKOBOJIOPACTBOPHMEIX coeit > 0,10-0,15%
ic _ Jla6bupHbIe 06pa3oBaHHA KapGOHATOB B BUAE IUTECHEBHAHBIX
HaJleToB kap6oHaToOB — MULe/UIIpHBle HOPME! H3BEeCTH
" KoHTakTHEIH rOpPH30HT, BO3HUKAIOIHMIH Ha IBYX pe3Ko pa3-

JIHYHBIX 110 TPAHYJIOMETPHICCKOMY COCTaBY OTJIOXKEHUM
(A2k)

ca¥

'I“opmom, o6oraleHHEIe BTOPHIHEIM KapGOHATHRIMU KOH-
KpelsAMH THAPOTeHHOr0 IIPOUCXOXASHUS (KOHKPELHOHHEIE
TOpH3OHTH Bca)

Ica*

I'opH30HTEI, cofiepKaline KAMEHHCTRIE BIUIIOYEHHA Kap6o-
HaTHEIX opoX B 6eckap6oHaTHoM Menko3eme (Blca)

Icam*

I"opH30HTEI, cofepaliie KAMEHHCTEIE BKIIOYEHHA Kap6o-
HaTHHIX NOpoJ B kapOoHaTHOM Menko3zeMe (Blcam

Isi*

l"opn301-rm, COACpXKAINE KAMECHHCTBIC M BATYHHBIE BKIIIOYE-

HHUA KHCILIX mopol B 6eckap6onaTHoM Menko3eMe (Clsi)

T OpH30HT, TEKCTypa KOTOPOTrO Pe3KO H3MEHEHa B pe3yJIbTaTe
JeficTBuA GHonormyecknx GpaxropoB (HanpuMep, KpymHas no-
PHCTOCTB, 00YCIIOB/IEHHAA IPOHMKHOBEHHEM KOPHe# XBoina, 06-
HWIVEM HOp IPEI3yHOB), BIMAIONIMX Ha (u3sHdecKue CBOMCTBa

(IUIOTHOCTE, QWILTPALMIO) TODH3OHTE |

SU

MHuHepaiBHbIe YepHBIE H TEMHOOKPAIIEHHEIE IIPOCIIOH, CO-
Aepxaimuii cyasGuIBI Kene3a, YaCTO MMEIOT 3aNax cepoBo-
nopona (BSU)

CS

I'opu3oHT, comepxammuii ckorieHus runca (CS)

T opU30HT, cofiepxamuii JerkopacTBopuMele conu (AZ)

[

IMorpeGennsiii ropuzoHT. O603Ha4alOT KBaAPATHEIMH CKOOKa-
Mu [Al]

Mep3noTHHIi BOXOYTIOPHEIH IUTOTHBIH rOPH30OHT. 3HaK mepen

OCHOBHBIM MHJEKCOM 1 B.
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Tabnuua 2.3

BaxHe#wue guarHocTuyeckume FOpuU3OoHTbI NO4YB

HeuyepHo3eMHOM 30HbI, UX NONOXEHUE B N

ocune, HekgTOpbLIe

CBOMCTBa U CBA3b C NpUYUHaAMK 3abonayusanus -

Topmsonr

HMnaznexc

IMonoxenne

B npodnie

I'panysiomerpn-
9ecKHi cocTaB
npodnis no4s

1. IlpaunHLI NepeyBIaXKHEHAS.
2. IlpH3HAKH rOpPH30HTA, JIO-
KaJbHas NPHYPOYEeHHOCTh

IloB

T'opu3oHTHI, popMHEpYIOIHECs NPH KPaTKOBPEMEHHOM aHa3po6HO3€ B YCIIOBHAX
3aCTOHHO-IIPOMBIBHOIO pexkuMa. 1BeT ropu3oHTOB NPEeHMMYIIECTBEHHO Gerneckli,
He3aBHCHMO OT rPaHyJIOMETPHYECKOT0 COCTaBa MOYB

CPXHOCTHRIE 3IIOBHAJIBHEIC T'OPH30HTHI

1. ITpenmymecTBeHHO

Tpenmymec- TPYHTOBHE BOZILL: B XOMIOMHEIX
palioHax H paifoHax ¢ My¢-

(?1 Jgg:;?;:;’;g A2 w ;z;?n;';gzrg COHHBIM KJIHMaTOM — MOBep-

u cocTasa XHOCTHBIE BOARL. 2. Benecas
OKpacka, HOBOOOpa3oBaHHA KOH-
KPELMOHHOr'0 THIIA OTCYTCTBYIOT
ITpermymiec- | 1. IloBepxHocTHEIE BOARL. 2. Ta-
OmoBHaNbHO-Cer- TBEHHO MOYBHI H | TeBo-6enecas okpacka. Cerpera-
PeralMOHHEIE | 4o nopoas! cyrnu- | mus Mn, Fe npeuMyIecTBeHHO B
(moa3onucro-cer- HHCTOTO H  |TeMHO-CEphle, TEMHO-Oyphle Mel-
peraiHoHHEIE) TJIMHUCTOTO CO- | KHE MapraHLOBHCTO-XKEJIe3HCTHIe

cTaBa KOHKDELHH
JIBywieHHBIE OT-
JIOXKEHMA, TpeH-
MYMIECTBEHHO
¢mosHor-
Ho?lgonnm- i NALHUANBHEIE 1. IToBepXHOCTHEIE BOAKL.
(10, moﬂ"ﬂ‘ ca"r(o"-{xuon- A2k necky, cynecu | 2. ITaneBo-6enecas okpacka, To-
T ) Ha MOPEHHBIX, YeqHkEle HOBOOOpa3oOBaHUA
AICTHEL pexe no-

KPOBHBIX M HHEIX
CYTJIMHKaX H
[JIMHAX

HWunoBUaibHEIE TOPU3OHTH

! XapakrepucTuuky HoBoo6pa3oBaHuit (OpTLLEUHOB, OPT3aHAa, pyAska, nceBao-
¢ubp 1 ap.) cM. B rnase 2.
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=]

lpodomkerue mabnuypr 2.3
Ff oo
3] E s -
% g _g_ l"panygouerpn- 1. TIpH4HHELI nepeyBIaXKHeHHS.
T'opusont = g g | veckmii coctas 2. IIpu3HAKH rOpH30HTA, JI0-
= S E | npodmas nouB | KaALHAS NPHYPOUEHHOCTD
=}
1. TloBepxHOCTHEIE Boabl. OGB4~
Tpenmymec- HO p030BaTo-0ypoii, KOpHIHEBOH
TBeHHO noups 1 | OKPACKH; KyTaHEI CTPYKTYPHBIX
5 @ nopost cyrin- | OTACHBHOCTEH He OrvieeHs, Me-
| Wunosuansuuiii | By HHCTOIO 1 IOT KpacHOBaTo-6ypyIo OKpacky,
u IMHHCTOrO co- | TPH3HAKH JecCHBaXa. Mekue
craBa NpHMa3KH, NATHa aMOPGHOM OKHU-
cH Mapranna. Bctpegatorcs B He-
OIJICEHHBIX 0YBaX
1. TIoBepXHOCTHEIE BOAEI.
7 — ! ITouss 1 nopo- | 2. Berpewatorcs B Hemudde-
) JIbI JIETKOTO Ipa- |  peHLMPOBAHHKIX HIIA CJ1abo-
Ho-niceBgoduGpos| B;
i 3, | HynoMeTpHiecko| aHbdepeHIMpOBaHHEIX He-
IO COCTaBa | OTJIEEHHBIX HIH NIyOOKOOrJIEeeH-

HBIX INeCYaHBIX ITOYBAX

Topu3oHTEI, hopMHpyIOmHMecs IPH JUIHTENBHOM aHa3po6HOo3e B YCIOBHAX IIEpHOANYEC-
KH 3aCTOHHO-IPOMEIBHOTO pexuMa. L[BeT ropu3oHTOB PEHMYIIECTBEHHO CBETJIRIH, C

XOJIOAHBIM CH30BATHIM, CHU3bIM WJIH CHHEBATHIM OTTCHKOM

KOHTaKTHBIE)

TToBepxHOCTHEIE 3MIOBHAIBHEIE TOPH3OHTHI
neeBatsie Ipeumymec- 1. IlpeumyiecTBEHHO TpyHTO-
rneessie (I 0;1_ " w TBEHHO NOYBHI H | BEIE BOJILI, B XOJIOHBIX paifoHax
3OHCTO-TIEeRa- A2, MOPOJIBI JIETKOTO | M paifoHaX ¢ MyCCOHHEIM KIIMMa-
Thle, rleeBbIe) ‘ rpaHyJIOMETPH- | TOM — NOBEPXHOCTHBIE BOJHI.
? 9ecKOro coCcTaBa 2. SApko-6enecas okpacka
I'neeBartsie, Tpenmymec- 1. TIpeuMymiecTBEHHO NOBEp-
ryieeBble cerpe- XHOCTHEIE BoAHL. 2. Benecas
raiuoHHsIe (nox- | A2g", T::HHO "g“;: okxpacka. Cerperauus 1 Gypsie
3oiMcTO-rieeBa- | fs Hng'ro(l)l::) lZ;HH- WK OXPHCTO-OypEle MeNKHe 1
ThIE, IJICEBLIE KpPYTHEI€ XKeIe3HCThIE OpTIITEH-
cerperanHoHHLIE) HHCTOrO cocrasa HBI
JIBydneHHsle no-
PpoAsL, mIpe-
HMYIIECTBEHHO
T'neenrie xon- " GmosuormAy- | | IoBepxHOCTHEIE BoAEL. 2. Be-
TakTHBIE (nox30- | A2g", IBHBIE NECKH, | o o o 2. UacTo — cerpera-
JIMCTO-IJICEBHIE k CYIIECH Ha MO- paca. Tpe

PeHHBIX, pexe
TIOKPOBHEIX U
HHBIX CYTJIMHKaX

H MIHHAX

IHA XKeJie3a B OPTIITECHHEI

HMnmoBuansHEI€ FOPU3OHTE
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lMpodonxeHue mabnuysi 2.3
o | £8
% @ g |I'panyinomerpr-| 1. llprannn: nepeydnaxaenns.
T'opH3oRT = § 8, | wecknii cocras | 2. IlpusHaxn ropusonTa, jo-
= S £ | npodans No¥B | KAALHAS IPHYPOYEHHOCTH
= e
g _ 1. ITpeuMyIIECTBEHHO TPYHTO-
o ey | e o o paonas
oo | Bh nopom: nerkoro) " PEAONEX ¢ Myccomtu Kus-
TO-WUTIOBHAJIEHEI rpaHyJIOMETpH- iy

(]

YE€CKOro cocraBsa

TeMHooxpameHm.le IUTOTHEBIC I'0-
_PH30HTHI

MpamopoBuaHsie
HWUTIOBHANIBHEIE
IyeeBartsle,
rJieeBble FOPHU30H-
THI

IouBH 1 mopo-

JBI CYTJIHHHCTO-

0 ¥ IIMHHCTOrO
cocraBa

1. IToBepXHOCTHEIE BOJBI.
2. OrneeHsl NOBEpXHOCTH CTPYK-
TYPHBIX OTAENBHOCTEH HILTIOBH-
IBHBIX ropu3oHToB. Mx cuzas,
roiyboBaras OKpacka, epeme-
xKaAch ¢ OXpHCTO-Oypoii okpac-
KOH CTPYKTYPHBIX OTAEIBHOCTEH,
CO3/1aeT XapakTepHyI0 MpaMopo-
BUAHOCTB. O0WINE MPUMA3OK, aK-
KyMyJsupii amopgHoro xenesa u
MaprasIa, Tpy69arsie KOHKpe-
A1z

TopusoHTsl, popMHEpYIOIKECS NPH

ANATEIBHOM WIH

IMOCTOAHHOM auaapoGnose B yCno-

BUAX NIPEUMYINECTBEHHO 3aCTOHHOr0 pexxnHMa
1. T'opu30HT XOpOIIO pa3BUTOrO
MOXOBOro o4deca popmupyercs
Bo3M0OXHO BO3- | NPH NOBEPXHOCTHOM 3200/1a4H-
HHKHOBEHHE Ha | BaHWA WIM NpH 3a60JIa4uBaHHA
Moxosoit owec | TB BCEX NMOpo/iax | MArKAMH NPECHBIMH HEMHHEpa-
HE3aBHCHMO OT | JIH30BaHHBIMH Bojamu. 2. Ha
HX COCTaBa 50% n 6onee COCTOMT H3 KUBBIX
gacrell pacTeHHii, CONOMHCTOMH
OKPAackH H KOHCHCTEHLIMH
Topdsubie
TOPH30HTHI
Topdsausie ropu- Bo3MOXKHO BO3- 1. BO3HHKAIOT IIpH JIIOOBIX NpH-
30HTEI, COCTOA~ yuHax 3abonaunBanui. 2. Kopuu-
IHe u3 T V.| | HHKHOBCHHE HA | "op i u Gypoii oxpacku, pexe
HepasjoxuBmx- | T1 T2 BCeX Iopofiax TEMHO-CEPOii, NPH BBICBIXaHUH
cs UM crnabopas- m HE3aBUCHMO OT | ¢ 11e okncIeHHs NPHHHMAIOT
JIOXKMBIIHXCH X cocTara YEpHBIHA LBET
PacTHTENBHBIX
OCTaTKOB
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lpodomxeHue mabnuypi 2.3

T'opusont

Hunexc

Honoxeune
B npoduie

I'panynomerpn-
4eCKHif COCTaB
npodnisg nous

1. IlprynHbI NepeyBIaKECHAS.

2. IIpH3HAKH TOPH30HTA, JIO-
Ka/IbHag MPHYPOYEHHOCTh

Topdausie
rOPH30HTHI H3
cpeaHepasio-
HMBIIMXCS PacTH-
TENBHBIX
OCTaTKOB, 9aCTHY-
HO COXPaHHBLIMX

cBoio popmy

T2

TopdsaHsie
FOPH30HTHI H3
OpraHH4YecKoH

Macchl, OJHOC-
TBIO YTpaTUBIIEH
(OpPMEI HCXOZIHBIX
PacTUTENBHBIX

OCTaTKOB

T3

CanponeneBrie
TOPH30HTHI

S1

vv
v

i

Bo3MoXHO BO3-
HHKHOBEHHE Ha
BCEX Imopojax
HE3aBHCHMO OT
HX COCTaBa

1. loHHBIE OTIIOXKEHHSA, BO3HUKA-
olHe Npy 3a00/1aYUBaHUK BOJO-
emoB. 2. Okpacka ropusoHTa
pa3yIMdHa, 3aBHCUT OT reHe3uca u
COCTaBa canmpomnens

pHoaa B pe3yJsipTaTe FKI[pOPCHHOi’l

ABYX- U 1T

I'opusoHTHI, hopMHpYIOIMEcs NPH Pa3IMYHOH MPOJAODKHTENLHOCTH aHa3poGHOro me-
aKKyMYJIALMH B IOYBEHHOM Npoduiie coeJuHeH I
rPeXBAIEHTHRIX METAILIOB

OpT3anoBhIit

Ort

IMouss! 1 nopo-
ABI CYTIECHaHOro
H IeCHaHoro
rpaHyio-
METPHIECKOro
cocTaBa

1. Cnabo oxene3HeHHbIE FPYHTO-
BhIe BOAEI. 2. OKpacka — CBeT-
n0-0ypas, pxaBo-OXpHCTas.
OpT3aHJ0BHIf FOPU3OHT BCErAa
HaXOJUTCA Haj IJIeeBLIM, HMEET
TOPH30HTAJIEHOE NIPOCTHUPAHHE,
Pa3HyIO CTENeHb IIEeMEHTALHH

CHJIPOOKHCBIO XKeJe3a

Pynsxossiit,
PynsxoBelii kopo-
BBIH

ITouss! 4 mopo-
Bl CyTecya-
HO-CYTJIMHHCTOT
0 ¥ NecyaHoro
rpaHyJIOMeTpH-
YECKOro cocTaBa

1. O6B1YHO — CHIILHOOXKEJE3-
HEHHBIE TPYHTOBBIE BOJHI. 2.
Oxkpacka TeMHO-6ypas. BeTpeya-
I0TCS B BHJie TOPU30OHTOB HEOOB-
wroii (0,1-0,3 M) MOIIHOCTH €
€/IMHUIHBIM COZICPXKAHUEM Py /isi-
KOBEIX OTAENbHOCTEH
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lMpodonxeHue mabnuysi 2.3
]
o | E5
% @ & (T'pany;omerpu-| 1. IlprauHel nepeyBiakHeHH.
T'opu3onTt g § -3 4yeckHif cocras | 2. [Ipu3naxkn ropusonra, Jio-
= S £ | mpodmis moUB | KaNLHAN NPAYPOYEHHOCTH
=
1. XKecTkue rpyHTOBHIE (4acTO —
Kap6onatHo-ak- IToyBs! ¥ nopo- | HanopHEIe) Bojsl. 2. KoHkpenu-
KyMYJIATHBHBIH Ca Ibl CYTTIHHHCTO- | OHHBIN KapOOHATHO-aKKyMYJIA-
KapbonaTHO-ak- ca rO ¥ [JIMHACTOTO | THBHBIH FOPH30HT COAEPXKHT
KyMYJIATHUBHBIH IPaHyJIOMETPH- | PacCEsHHBIE YTJIOBAThIE TBEP/LIC
KOHKPELIMOHHBIH 9eCKOro COCTaBa | M3BECTKOBBIE HOBOOOpa3oBaHHA
pasmepom 2-5 cM
. ITouBEI ¥ Opo-
Kz:zﬁ;)::gfm [~ ﬂ;‘ag;zﬁzq:rg;? 2. PaBHOMepHO paccesHHas1, Ge-
MYJATUBHBEIA H3- | Ca ol |ueckoro cocrasa, Jlecai WK cepoaTai Macca Iy
BECTKOBLIH WK 9ACTO — rOBOIf H3BECTH WJIH JIyrOBOIO
o Mepres
MepreJieBhIi niecyaHsle H Cy-
rec4aHble

Oco6blit HHTEpEC B 3TOM OTHOILCHHM BRI3LIBAET I'€HE3HC U MOPGOJIOrUs
ITIEEBBIX M OTJICEHHBIX TOPH30HTOB, IOCKOJBKY ITPH3HAKH ITPOABIICHHA IIee-
00pa3oBaHus ABLAOTCA Hauboee APKUM OTpaXKEHHEM MHTEHCHBHOCTH II€-
pEyBIOXHEHUsA, 3a00NaYMBaHHMA M CTENEHM pa3sBUTHA aHa’pobHO3a B
FOPH30HTaX IOYBEHHOTro NMpodwi. [IpeMMyIIeCTBEHHO B pe3y/IbTaTe quar-
HOCTHKH II0YB 110 3THM NPU3HAaKaM IHApoMopdu3Ma NOYBOBEA B YCIOBHAX
HeuepHo3eMHO# 30HBI OIIpefieNsAeT CTENEeHb HX 3a00109€HHOCTH.

2.3. Knaccudmkaumsa n agnarHocTuka
OorneeHHbIX U rneeBbiX TOPU3OHTOB MO
cucreme P.P. 3anaenbmaHa

MuHepanbHEIE TOPHU3OHTEI [0 CTENEHH IPOSBIEHHMSA IPU3HAKOB
OrJIeeHHs MOXKHO Tu(epeHnnpoBaTh Ha ABE IPYIIILI — IjieeBaThle WK
OrJICEHHBIE U TJleeBble. B TIleeBaTBIX TOPH3OHTaX YACTHYHO WIH
HOJTHOCTBIO COXPAHAETCA LIBETOBAS raMMa FeHETHYECKOro TOPH30HTA HITH
opofsl. B riieeBBIX ropH30HTaX OHAa OTCYTCTBYET [3aigensMan, 2004].

Ilpy moneBOM HM3YYEHMHM MHHEPAILHBIX THAPOMOP(HBIX IOYB BKHO
olpezielieHHe MHTEHCHBHOCTH TPOSBIICHHS TPH3HAKOB I71ee00pa3soBaHUA U
ITyOMHBI UX NosBIeHUA. [Tpy 3TOM, eClli MPHU3HAKK OTJIEEHHA COCPETIOTOUEHEI
B IIOBEPXHOCTHBIX FOPH30HTAX M OTCYTCTBYIOT B ropmsonTax B, BC, C, 1o Ta-
KHe TIOYBbI CJIEYET OTHOCHTH K MMOBEPXHOCTHO OIJIECHHBIM.
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Ecnu NMpu3HAaKM OIJICEHHA BHaYalle NPOABIAIOTCA B MIyOOKHX CIIOAX
npo®HJIA M 3aTeM IO Mepe HapacTaHHs MEPEYBIaKHEHHS IOCTENECHHO
BO3HHKAIOT BO BCEX TOPH30HTAaX MpOGMIA, BKIIOYasd ¥ HOBEPXHOCTHBIE
TOPH30HTEI, TO TAKHE MIOYBHI CJIEAYET OTHOCHTH K IPOGHILHO OTJIECHHEIM.

Ilpn ogHOH M TOH Xe ITyOMHE MOABICHHA MOPGOXPOMATHYECKHX
IIPU3HAKOB OTJIEEHHSA CTENEHb UX MPOABICHHA MOXKET ObITH Pa3IM4HOM B
npoHIAX NOYB Ha Pa3sHBIX NOYBOOOPa3yIOIIMX MOpOAaX C Pa3sHBIMH
npuU3HaKaMH 3a0onauMBaHMA. B TakuMx cioyyasx nmpH3HaKu orneeHus B
npo@HILHO OJIEEHHBIX IOYBaX IOJIE3HO XapaKTEpPU30BaTh IO JABYM
napameTpaM — IiIyOMHE M MHTEHCHBHOCTH IposiBleHusA mpouecca. Tak,
HampuMmep, TiIyOOKO OrJIeeHHBIE ITOYBBl XapaKTEPU3YIOTCA OOBIYHO
NOABJICHHEM IIPU3HAKOB OIVICCHHA Ha riIyOmHe oguH Merp. OfHaKo mo
HHTEHCHBHOCTH ITPOABJICHHUA IIeeoOpa3oBaHUA 3TO MOTYT OBITH cnabo-,
CpelHe- MM CHJIBHOOTJIEeHHbIe TopH3oHTHL IIpu TakoM pazHooOpaszuu
TEPMHUH  «TTyOOKOOTJICCHHBIE» TOYBBl MOXET OBITh JOMOTHEH
onpeneNICHHEM «TJTyOOKOOTIIeeHHEIE, claborieeBaTrie» MOYBEL. B 3TOM
clydyae B TaKOH TEPMHUHOJIOTMH YKa3blBaeTci, 4YTO IIOYBHI
XapaKTepPH3yIOTCA NOABICHHEM IIPH3HAKOB orieeHus ¢ riry6unsr 100 cM u
HIDKE, a MOp(OXpPOMaTHYECKME INPH3HAKH OIJNECHUA B OTJICEHHOM
TOpPU30OHTE 3aHMMAIOT IUIOMAAb HA BEPTUKAIBHOM IEpPEOHEH CTEHKE
paspesa He 6onee 20% €ro MoBepXHOCTH U T.A.

Cnenyer, oOAHaKo, MONYEPKHYTb, 4YTO HEOOXOOMMOCTH TaKOro
YTOYHEHHS 0OBIYHO BOHHMKAET IIPH COITOCTABICHHH T'HAPOMOP(HEIX IOYB
Ha pa3sHbIX II0 TEHE3UCY M COCTaBy ITOYBOOOpPasyIOIIMX IOpOJax ¢
pasHEIMH HHAEKcamMH 3abonauuBaHuiA. [IouBHI Ha OOHHMX M TeX XK€
NoYBOOOpa3ylomux MOpoAax MO TEeHE3UCY M COCTaBy, KakK MpaBMIIO,
00/1a1al0T JOCTATOMHO CTAOMIBHBIMY NIPU3HAKAMHU OTJICCHMS IO IITyOHHE
HOABJIEHHS U [0 CTENICHM HHTCHCHUBHOCTH.

PaccMoTpuM MopdoIOrHIO IiieeBaThiX TOPH30HTOB, Pa3fciMB HX Ha
MOBEPXHOCTHEIE, T.€. rop. Al, Anax, A2 (E), 1 ropH30HTEI HHDKHEH YacTH
npodpmwins (HeryMycupoBaHHBIE). MXx cmemyer mnoapasaeniare Ha
cnaborneeBatsie (MHAGKC g'), CpeaHerneeBarsie (MHAEKC g") H
cunsHOorIeeBaThie (MHAEKC g"). I[IoBepXHOCTHBIE OTTICEHHBIE TOPH30HTHI
OTHOCAT K cJiaGorjeeBaTbiM, €clM MOP(HOXPOMATHYECKHE IMPHU3HAKH
OrJieeHHMs TNPEICTaBICHB MENKMMHM OTYETIHBHIMH CH30BaTO-CEPBIMH
natTHaMmu 1o obmeMy ¢oHy ropmsoHTa. CpennerjieeBaTbie
MOBEPXHOCTHbIE TOPHU3OHTHl 0071a7al0T HEMHTEHCHUBHBIM CH30BaTHIM
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HajeToM 1o ero obuiemy ¢oHy. CHIbHOIJIeeBaTbie NMOBEPXHOCTHEHIE
TOPH30HTHI OTVIMYAIOTCA HHTEHCHBHOM TEMHOCH30# OKPacKo#.

I'neeBaThie TOPHM30HTH HIXKHEH yacTu mpoduna (rop. B, BC u C)
CYTJIMHHCTHIX ¥ ITTMHUCTHIX II0YB Ha MOKPOBHBIX, MOPEHHBIX, JIECHTOYHBIX
1 MHBIX GeckapOOHATHBIX CyOCTpaTaXx XapaKTepU3yIOTCA TEM, YTO B HHX
IIPEUMYILECTBEHHO WJIM YaCTHYHO COXpaHAeTCs HCXOAHad OKpacka
MaTepHHCKMX Mo4BooOpasylommux mnopoa. OHHM ¢opMHpYIOTCA B
YCIOBHAX MEPHOJUYECKOTO MEPEYBIAKHEHUA H TAKKe MOAPa3ACIAIOTCA
Ha cnabo-, cpeiHe- ¥ CHIILHOTIIeeBaThIe (Tabm. 2.4).

Tabnuya 2.4
Mopdonorus orneeHHbIX U rneeBbIX FOPUIOHTOB
HanmenoBa- Mopdonorayeckne ocobennocTn, npoex-
Ne HHe FODH3OHTA Hugexc THBHOE NOKPBHITHE FOPH30HTA X0JIOAHOMH
P «TJieeBoih) oxpackoii
1. Orneennsie ropusoHThl Al, Amax , A2
Cra6ore- Mekue oT9€eTIMBEIE €JMHHUYHBIE CH30BaTO-Ce-
1.1 eBaTHIA g phie IATHa N0 06meMy GoHy HOA30IHCTOrO
WM T'YMYCOBOI'O rOPH30HTOB
Cnabore- To xe, yro u 1.1, 3aMeTHOE NPHCYTCTBHE
1.2 | esaTHIi cer- fs, g OPTIUTEHHOB B CYTJIMHHCTHIX H INIHHACTHIX 10-
pEerupoBaHHEIH 9Bax
'| HenurencuBHbii# cu3oBaThIi Haner IIpH COXpa-
13 Cpg;l;(:‘ge- g HEHMH LBETa FT€HETHYECKOro rOPH30HTA.
: OxpucTrie amopdHEIe HOBOOOpa3oBaHHS
Cpenuerne- To xe, uro u 2.3. MHoro wiu o6unue (ruesaa)
1.4 | eBaTiii cer- fs, g OPTIITEHHOB B CYTTMHHCTEIX M INIMHUCTHIX IO~
perupoBaHHbIH YBax
HHreHcHBHas TEMHO-CH3as (B TyMyCOBOM) H
1.5 C";‘;:; rge' g" cu3as (B NOA30JMCTOM) FOPU3OHTAX OKpackKa.
OxpucThie amopdHEIe HOBOOOpa3oBaHHA
CunpHorne- .
1.6 | eBarmiii cer- fs, g" To xe, 9ro u 1.5. MHoro oprmreiiHoB
pErHpoBaHHbIH i
2. Orneennsie ropusonThl B, BCu C
BeprukanbHbie CH3bIE MOJOCK! OTJIEEHHS 110
2.1 Cnaborne- ' rpaHAM CTPYKTYPHBIX OTIEJILHOCTEH B CyrJH-
: eBaThIi g HHCTHIX ¥ DJIMHUCTHIX nouBax. [TokpriTe —
110 20% 1noBEPXHOCTH FOPH30HTA
CroXXHas CeTh IATEeH OIJIEEHHA, YaCTO MpaMo-
22 Cpennerie- (), g poBuaHas. ITokpeiTHe — 20-50% ruromamu
) eBaThlfl '8 ropu3oHTa. CyriMHUCTHIE H TIMHUCTHIE KyTa-
HBI — CH30BaTO-KOPHYHEBBIE
23 CunsHorne- (mr)*, g" To xe. ITokpeiTe — 50-80%. KyTaHnsl kopud-
. eBaThIi '8 HEBAaTO-CU3EIE WM CH3bIE
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Mopdonoraieckne ocofeHHOCTH, OpoeK-

Ne HE:::';::::; a Hagexc THBHOE HOKPHITHE FOPH3OHTA X0JIOAHOH
«TJieeBoi» oxpackoii
3. I'ieeBbie rOPH3OHTHI
T'nei pe- OnHopoHas XONoHas OKpacka (cu3ad,
3.1 |myumposanusiii Gr CH30-TONy6as, CHHAA B CYTIMHUCTLIX H IJTH-
: bpoHTATLHIH HMCTEIX M09YBaX, B leCYaHBIX — roiy6oBaras
po wiu cepas). IToxparrue — 100%
I'neit okuc- ITo omHOpOMHOMY CH30MY GOHY EAMHHYHEIE
32 JICHHBIH Go OXPHUCTHIE NATHA Ha 20% IUTOIaAu rOpU30HTA.
| bpoHTaNBHAIR 80% mOBEPXHOCTH MMEET XOIOAHYIO OKPACKY
Masnomonusit (10-30 cM) riieeBlil FOPU3OHT
Ineii nen- (10 KOHTaKTY BHIIEIOYCHHBIX H KapGOHATHBIX
3.3 | To4HHI HIH Gb(1,2,3) ciioes nousenHoro npodwis (1). Boamoxnro
NO/IBEIICHHBIH NOABJICHHE 3ToM HOPMEI IJiest Ha TbAUCTOM (2)

WIH CYrTHHHCTOM (3) Bofoy«iope

CnoxHas ceTbh Y9aCTKOB HHTEHCHBHOIO OrJiee-
. HMA 10 XOAY TPEIIAH OKpaIleHHKIX B X0J10/-
34 I'neit mpamopo- Gmr HEIH L[BET, YaCTHIC MEJIKHE OXPHCTHIE IATHA,

BH/IHBIH
peakHe Menkue pparMeHTs! nopoas!. ITokprI-
THE X0NO0/IHO# okpackoii — 80% u Gonee
I'neit no- Cusble KpyNHbIE BEpTHKaJbHEIE TOJIOCH OrJIe-
3.5 | xanpHBIR WK Gl €HHA 110 X0y 3HaUHTEIbHBIX TPEIHH Ha GpoHe
cTpy#HyaThIit c11aboorIeeHHOro reHeTHYeckoro ropH3oHTa

* Bo3moxHO o0pa3oBaHHe MPaMOPOBHAHOIO FOPU3OHTA.

Cnabozneeéamvie TOPH3OHTHI OTIMYAIOTCA TEM, YTO IUIOMAAb
NPOEKTHBHOTO IOKPHITUA NATHAMU OIJieeHMA B HUX Oonee 5%, HO He
npessimaer 20%. OTH NATHa B MOYBaX CYTVIMHACTOIO M TIMHHCTOrO
COCTaBa MMEIOT BHITAHYTYIO BEpTHKaNbHYI0 (opMy. OHM IpHYypOUYEHBI K
CTEHKaM TPEIMH M KPYIHBIX OHOT€HHBIX IOP, MOKPHITHIX KyTaHaMH, T.€.
K 30HaM Haubojiee BEPOATHOrO 3acCTOS BIAarM M KOHIEHTPALMM >KHUBBIX
KopHeii. B aToM cimydae cnabyio rneesarocts 0603Ha4aloT HHAEKCOM g'. B
Ka4ecTBe JOMOJHUTENFHOTO OH BXOAUT B OOIIMH MHAEKC F€HETHIECKOTO
rOpH30HTa, Hanpumep Bg'.

Cpeonezneesamvie TOPM3OHTHl XapaKTEPU3YIOTC IPOEKTHBHEIM
HOKpEITHEM NATHaMHu orneeHus ot 20 no 50%. Maaexc cpeqHerieeBaToro
ropusonta g". Ilpumep obmero HHAEKCa CpPEIHETIICEBATOrO
HUTIOBHAJILHOTO ropu30HTa Bg".

CunvHozneesamole  TOPU3OHTHI  OTIMYAIOTCA  NPOCKTHBHBIM
MOKPHITHEM IATHaMH ornieeHus oT 50 no 80%. MHaekc cuIpHOIIEeBATOro
ropuzoHTta g". O6mmil MHAEKC WUIIOBHAIBHOTO CHJIBHOIIIEEBATOTO
ropH3oHTa Bgn.
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O6muM NpU3HAKOM ITIeeBaThIX TOPU3OHTOB ABJAETCA HOPMHPOBaHHE
B KX TOJIE PXABO-OXPHUCTHIX IATEH THIAPOOKHMCIOB Xene3a, a Ha
HayanbHBIX CTAfUAX OIJIEEHMA — TEMHOOKDAIUCHHBIX MATEH OKMCIIOB
MapraHna. ’

I'neeBaTbie ropU30HTHI, BOSHHKAIOIIME B IIOBEPXHOCTHBIX CIIOAX NTOYBEH-
HOTO NPO(QHIA B yCIOBHAX 3aCTORHO-TIPOMBIBHOTO BOAHOIO PEXHMa Ha KHC-
JBIX, HEHTpaNbHBIX MWIM BBHINIENOYCHHBIX IOPOJAX, 4YacTo HMEIOT
XapaKTepHY10 Oel1ecylo OKpacKy U KHCIYIO peakiio. B aTom ciydae oHuM co-.
JepKaT 3HauYMTENbHYI0 Maccy opTiuTeiiHoB — Mn, Fe (MapranieBo-xene-
3UCTHIX) KOHKPELMOHHBIX HOBOOOpa3oBaHuii. Takue riieeBaTbie TOPH3OHTHI
MIOMHMO JOTOJHHTENBHOIO MHJIEKCA g’ XapaKTepHU3YIOTCS €1I€ H HHAEKCOM
fs. Ilocnemumii oTpaskaeT MPUCYTCTBUE OPTINTEHHOB (HampuMep, A2q g — |
MOJ30JIUCTEIN CpEeIHErTICEBAThI TOPU30OHT C IOBBIIICHHBIM COJECP)KaHHEM
OpPTIITEHHOB).

2.3.1. Mopdonorus n ouarHocTuka rneeBbiX rOpU3OHTOB

I'neeBble ropu3onThl (MHAEKC G) OTIMYaOTCA OOIIMM XOJOAHBIM
1BeTOM. B pelynMpoBaHHBIX I'Ie€BBIX TOPH30HTaX OTCYTCTBYET OKpacka
HCXOJHOH moyBooOpa3ylomei nopoasl. B 1erkux noysax Ha KBapIEBBIX
NEeCKax IJieeBbie TOPH3OHTH MMEIOT CBETIBIH — roxyboBaTo-Cephli,
CBETJIO-Cephlii Wi Genechlit (B CyXOM COCTOAHHH) LBET. B cyrIMHHCTBIX
H IJIMHACTHIX II0YBaX IJieeBbleé NOPU30HTH CH30BAaTO-CEphble, roxyOhle,
CHHEBaTHIE. OJTH  OTTEHKH  OOYCIOBIEHH  MPEUMYIIECTBEHHO
0COOEHHOCTAMH cocTaBa MoyBooOpasyromux nopox. Ilo Mopdonorun
TIeeBble TOPU3OHTHI (TJIei) clIeayeT MoApa3AeniTh Ha:

1 — rneii pexynMpoBaHHBI# HPOHTANBHBIN;

2 — rueit OKHCIIEHHBIA (POHTANBHBIN;

3 — riei IEHTOYHBIM WM NOJBELICHHBIM;

4 — rieit MpaMOpOBHTHBIIA;

5 — et cTpyiJaThlif WM JTOKaNbHBIH (Tab1. 2.4; puc. 2.3).

I'nesi nemmounvlii WM nooseewiennvill, clenyeT NOAPA3ACIATh Ha
cneqytomue Tpu noaruna: G, — riueit Ha 6uoreoxuMuueckom 6apsepe;
Gp, — rmeit Ha wMep3nmotHomM Bopoynope M Gy,3 — ried Ha
CYIJIMHHCTO-TJIMHUCTOM Bojoymope. Takum o6pa3oM, cremyer mpH3HaTh
HaJIMYHe CEMHU Pa3HOBHUAHOCTEH riieeBbIX TOPH3OHTOB.

I'neii pedyyupoeannuviii (uapekc Gr) — OIHOPOIHO OKpAIICHHBIH B
roiy0oBaTo-CU3bli, CHHMI MIH B rodyOoBaTO-cepblii I[BET T'OPH30HT
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Puc. 2.3. Mopdonorus orneeHHbiX U rneeBbiX rOPU3OHTOB NOYBEHHOrO
npocduna.YcnoBHble obo3HayeHus: orneeHHbie rop. A1, A2 u B, BC,C B
nerkux nousax: 1 — cnaboorneeHHbii; 2 — cpefHeorneeHHbln; 3 —
CUNbHOOrNEEeHHbIU; orneexHble rop. A1, A2 B CyrnMHUCTbIX U FMUHUCTLIX
noysax; 4 — cnaborneesarbiii cerperMpoBaHHbii; 5 — cpegHerneeBaTbli
cerperupoBaHHbiif; 6 — cunbHoOrneeBaTbli cerperMpoBaHHbli; OrneeHHble
ropusonTel B, BC, C B CYrnMHUCTbIX W T[NIMHUCTbIX nouBax; 7 —
cnaborneeBatblii; 8 — cpeaHerneeBaTblif MpPaMOpPOBUOHbLIN; 9 —
cunbHorneeBaTbli MpamMopoBUAHLIA. neeBble ropu3oHTbl: 710 — rnein
peAyuMpoBaHHbIA (DPOHTANbLHLIA; 17— rnel OKUCNeHHbIR (PPOHTANbHLIN;

2 — rne NeHTOYHbIA uUNK noAaBeleHHbi (Gpy — rneM Ha KOHTaKTe
BbIlUEsIOMEeHHbIX U KapOOHaTHbIX FOPU3oOHTOB; Gy, — TO Xe Ha NbAUCTOM
Boaoynope; Gys — TO Xe Ha CYrNMUHUCTOM UMM FMUHUCTOM BoAOynope);
Gmr — rneu MpaMopoBuAHbIA (ppoHTaNbHbIA; G; — rnei nokanbHbIK UNK
cTpynyarbii. Liucdpbl cnpaBa y KOROHOK BepXHero psaaa — HoOMep onucaHus
OrfieeHHoro ropu3oHTa B Tabn. 2.4 .. Lindpbl CHU3Y Y KONIOHOK HUXHEro psaaa
— HOMep onucaHus rneeBoOro ropu3oHTa B TOK Xxe Tabnuue

noyBeHHoro npo¢wii. O6EIYHO OH MMeeT 3HAYUTENBHYI0O MOIIHOCTD,
4acTo NMpeBsimapinyio 1-1,5 M. B mecuaHsIX 1 NOWMEHHEBIX CYTTTHHHCTEIX
M IIIMHECTBIX NMOYBaX MX MOIIHOCTH Hepeako mpeebimaer 5-10 M. B
c1aboBONONPOHUIIAEMEIX IMOYBaX, 3a00JO0YEHHBHIX NOBEPXHOCTHEIMH
(HaMBIBHBIMH CKJIOHOBBIMHM) BOJIaMH, MOIHOCTH (ppOHTANBHBIX ITIEEBEIX
FOPHU30HTOB HEBENMKA M OOBMHO KHH3Y HMEET 4YeTKO BHIPKCHHBIN
nepexoZ K HEOINIEEHHOM ToJlIEe MM04BOOOpasyromeil mopoanl. I['nei
¢dopMupyeTCs B YCIOBHAX IOCTOSHHOTO MJIM BECbMa [UIMTEILHOTO
3aCTOMHOrO BOJHOIO pEXHMa M YCTOMYHBOro aHaspobmosa. I'neit
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peIyLHMpOBaHHEI  MOXET  BO3HMKaTh B  MoYBax  Jnoboro
rpaHyJOMETPHYECKOTO COCTaBa M IeHe3Hca HE3aBHCHMO OT IMPHYHH MX
NEepeyBIAKHEHUA. Tak, €ero BOSHUKHOBEHHE BO3MOXKHO NMOJ BIIMAHHEM
HPECHBIX MOBEPXHOCTHRIX — aTMOCQEPHBIX, HAMBIBHEIX CKJIIOHOBEIX H
PYCJIOBBIX, & TAKXKE IO/ BO3ACHCTBHEM IPYHTOBBIX MM HAIIOPHEIX BOJ.

I'neu oxucnennwiti (vpexc Go) xapakTepu3yeTcs IPHCYTCTBHEM
P’KaBO-OXPHUCTHIX KPYIHBIX U MEJKHX ITCH, PaBHOMEPHO PACCEAHHBIX
1o o6meMy ¢oHy IIIeeBOro rOpM30HTA, OKPAIICHHOTO B XOJIOAHEIH IIBET.
Takne narHa 3aauMarot 1o 20% obmeit niuomanyu ropusonTa. Iloasnenue
TakuX IATeH mo obmeMy xonoaHoMy ¢GoOHY 3TOro BHAA IJies CBA3aHO C
JIBYMA MPHYHHAMH. Bo-11epBhIX, ¢ TOYEYHEIM OKHCICHHEM IJIes 110 X0naM
KOpHEH KpynmHOCTeOeNbHBIX TruApodMIbHEIX pacTeHHH (KaMblla,
TPOCTHMKA, pOroza u JAp.) C Ppa3BUTOH ad’p3HXMMOH. Bo-BTOpHIX,
P)KaBO-OXPHCTHIE MATHA B IJiee€ OKUCIEHHOM MOTYT IOSBHUTBCA IIPH
KpaTKOBPEMEHHOM CMEHE ITOCTOAHHOI'O 3aCTOHHOr0 BOJHOIO PEXAMa Ha
3aCTOMHO-NIPOMBIBHOH. OOBIYHO IJICH OKHCIICHHEIH UMeeT OTHOCHTENIBHO
HeOOMBIIYI0 MOITHOCTb.

I'neit nenmounviii, unu noosewennvii (Mupexc Gb), popmupyercs B
YCIOBHAX IICpEYBIaXHEHUA IOBEPXHOCTHBIX TOPH3OHTOB IIOYB Ha
Kap6oHaTHBIX opojax. OH pacronaraerca Ha KOHTaKTe BHIIIETOYEHHBIX
BEPXHHUX CJIOEB H HIDKHHX KapOOHaTHEIX ropu3oHTOB. Tak, rieit
JICHTOYHBIA OTYETIMBO IIPOABIACTCA B Ipoduie JepHOBO-TJICEBEHIX,
NIEPErHOMHO-TNIEEBRIX M TOP(AHUCTO-TNIEEBRIX MOYB Ha KPacCHOLBETHOM
KapOOHAaTHOM 3JIOBHM NEPMCKHX TIIMHMCTBIX CJaHLEB M B I0YBaX Ha
Ipyrux kapboHaTHBIX nopojax. HecmoTps Ha To, 4To Bech mpoduis
TaKHX TOYB JJIMTENLHO MIM IIPAKTHYECKH MOCTOAHHO HAXOOWTCA B
yclIoBuiax cyOaKkBalbHOrO BOAHOTO pexHMa, MopdoxpoMaTHyeckue
NpU3HAKH OFJICEHHA B OJTOM CIOy4yae [pOABIAIOTCA TOJNBKO B
BHILIEIIOYEHHON KOHTAaKTHOH 30He. [locnenHee MpoucxoAUT NOTOMY, 4TO
B 6onee rmy60KHX CI0AX 3HAYHTENIBHBIE Pe3epBR KapOOHATOB IOTHOCTHIO
HEHTPaNM3yIoT KHCIbIE IPOAYKTHl Pa3lIOkKEHHs NOYBEHHOH OpPraHUKH B
aHa»’poOHO¥ cpene.

Takum 06pa3oM HCKIIOYAETCA BO3MOXHOCTb JEHCTBHA OCHOBHOIO
MeXaHH3Ma TIieeobpa3oBaHMs — 0Oe3XKeNne3HEHHs MHHEPAIbHOrO
cybcrpara. I'neeBblif TOpH3OHT B TaKMX YCIOBHAX Y3KOH JIEHTOM
MowHOCTEI0 10-30 cM MapKupyeT BepXHIOI0 KPOBIIO KapOOHAaTHOM
TomH. ["eHe3¥uc Ir71es JIECHTOYHOTO B 3TOM CIIy4ae JeTEpPMHHUPOBAH JBYMA
tdakTOopaMH — BOJHBIM pPEXMMOM IIOYB H HX MHUHEPAlOrHYECKHM
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coctaBoM. BMecTe ¢ TeM, riei JEHTOYHBIH MOXeT GpOpMHPOBaTECA U B
JIeTKUX KHCIIBIX OYBaX BEICOKMX IIHMPOT (B HOYBAX TYHADEIL, JIECOTYHIPHI,
CeBEPHOH TaliITM) Ha MOLHBEIX MEP3JIOTHEIX BOAOYNOPHEIX TOPU30HTAX, &
TaKkKe Ha JIPYTHX JIOKAJIBHBIX BOAOYNOpPaxX (HalpHUMep, Ha CYTJIMHHUCTBIX
WId TIMHHCTBIX HIUTIOBHANBHBIX CIa00BOJONMPOHHMIIAEMBIX  CJIOSX
npodmA 2011 B JNEeTKHMX  TOPH30HTAX, IOACTHIIAEMBIX
CYTJIMHHCTO-TIMHHCTEIMH OTJIOXKEHHMAMH, B IOYBaX Ha JBYWICHHBIX
OT/IOXKEHHAX).

I'neii Mmpamoposuonvii (MHaekc Gmr) BCTpedaeTcs TOMBKO B CyTJIMHHC-
ThIX ¥ NIMHHMCTBIX No4Bax. MpaMOpoBH/Has OKpacKa INICEBOTO TOpH30HTa
(MpaMOpOBHIHBI MOpH30HT — TepMuH npemyioxed W. Laatsch, 1957) o6-
YCIIOBJIEHA 3aCTOEM BJIarH B CJIOXHOM CETH TPELMH, BO3HUKAIOIMX MEXITY
CTPYKTYPHBIMH OTJCIBHOCTSAMM TOPH30HTOB NOYBeHHOro mpodwm. Ilpo-
HUKHOBEHME BJIarH BHYTPb CTPYKTYPHBIX OTAEIBHOCTEH B 3TOM CITy4ae orpa-
HHYECHO IIPHCYTCTBHEM B HHMX 3alllEMJICHHOTO BO3AyXa. B pesymerare
BO3HHMKAET CIOXHEI «MPaMOPOBHHBI PHUCYHOK, IPEACTABILIIONIMA CO-
60i1 OecKOHEYHOE YepeIOBaHHE YIACTKOB MHTEHCHBHOTO XOJIOHOTO CH30Ba-~
TO-CEPOro, TONyOOBAaTOrO MWIM CHHENO I[BETa, PXKaBO-OyphIX MATEH
aMop¢HOro ruAPOOKHCHOIO JKeNe3a M He3HAUMTEIbHBIX 10 ILUTOIa M ¢par-
MEHTOB ITOPOJIEI, COXpaHMBIIIEH CBOH HCXOAHBIH 1BeT. O6mas IIomas mpo-
€KTHBHOTO TIOKPHITHS pPXXAaBO-OXPHUCTHIMM IIfTHAaMM M (parMeHTamMH
HEOTJICeHHOM NCXOMHOM NopoAk! He npeBhimaeT 20% ob1ei nomaay ropu-
30HTA IIess MPaMOPOBH/THOTO.

I'neit cmpytivamoii unu noxanvruii (Maaexc G;) BOZHHKAaeT B 30HaX
aKTHUBHO JIeHCTBYIOIINX KPYITHBIX TPEIIMH, UMEIOIINX IIPEMMYLIECTBEHHO
BEPTHKAJIbHOE MpocTHpaHue. Bo3aMoxkHO, popMHpOBaHHE TaKHX TPEIMH
CBfI32HO C ABJICHUAMH I'TyGOKOro IpoMep3aHUA MOYB M KPHUOTypOaumm.
OnHako caMo yCTOHYMBOE CYLIECTBOBAHHUE e CTPyH4aTOro, HECOMHEH-
HO, 00yCJIOBIIEHO PELICHTHBIM TMAPOIIOTHYECKUM PEXHUMOM I1109YB. TakuM
obpa3oM, rieit cTpyH4aThiii BOSHUKAET B 30HaX aKTMBHO JCHCTBYIOIIMX
KPYTHBIX TPEIIHH, BOKPYT KOTOPHIX 00pa3ylOTCs XapaKTEpHBIE apealikl
HMHTEHCHBHOT'O OIJIECHHA, OKpPAILICHHEIE B XONIOAHKIE LiBeTa. [ e#t cTpyi-
YaThlit popMHpyeTca Ha (poHe reHeTHYECKHMX TOPH30HTOB HIIH MOPOABI,
COXPaHAIOLIMX NPEUMYINECTBEHHO TEILTYIO OKPacKy. .

IIpuBeneHHs1i B Tab. 2.4 nepeyeHs TOPU3OHTOB, BO3HHKAIOIMIUX IO/
BJIMAHHEM TlIeeoOpa3oBaHuA, OCTACTCS, OXHAKO, HENIOIHEIM, IIOCKOJIBKY B
HEM PacCMOTpEHSBI JIMIIb Te U3 HUX, KOTOpHIE HECYT MOPGOIOrHIeCcKUe
TNPU3HAKH OIVIECHHS B BHAE XapaKTePHOU XOIOXHOH oKpacku. Bmecte ¢
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TEM paHee HaMH OBLIO IMOKa3aHo, YTO B YCIOBHAX 3aCTOHHO-IIPOMEIBHOTO
peXHMMa Ha KHCIBIX M BBIIENIOYEHHBIX MOpojax Bcerna GopMHpYOTCs
Geneckble, KUCIbIE TOPU30OHTHI, KOTOPEIE OTIHYAIOTCS BEIHOCOM XKelle3a,
Maprasiia, aJIlOMHHHSA, TOTepeii Kaublusi, MarHUA M WIMCTON (pakiuy,
BBICOKMM COJIEpXKaHHEM MOJBHXHOTO amOMHHUA. B cyriMHHCTBIX H
TJIMHUCTHIX MI0YBaX OHHM COJEPXKAT OPTIUTEHHbI, KOHLEHTPALUA KOTOPBIX
Ha HaYaJlbHBIX 3Talax HepeyBIaXHEHHA OOBYHO OKa3bIBAa€TCA BeChMa
3HaYMTENbHON. B mecyaHbIx mOYBaX B TaKWX CBETIBIX KHCIBIX
TOPH30HTaX OPTIUTEHHBI BCET/Ia OTCYTCTBYIOT.

ABTOpOM OBLIO NMOKa3aHO, YTO MOA30JMCTHIE TOPU30HTHI MIOYB SABJIA-
I0TCA OJHO# U3 Mopdosoruueckux ¢popM riaeeobpasopanus. OHa nposs-
JseTcA B TeX ClIydasX, KOrZa 3TOT MpOLECC MPOTEKAET Ha KHCIBIX WIH
BBIIIEJIOYEHHBIX MMOPOJAX B YCIOBUAX 3aCTOHHO-TIPOMBIBHOTO BOJHOTI'O
pexxuma. Takue cBeriibie Oellechle KUCIBIE JJIOBHATBHBIE T'OPH3OHTHI
(rop. A2 umu EL), o6pa3oBaHHEIE B pe3yJibTaTe KpaTKOBPEMEHHOTO TIiee-
o0pa3oBaHusA, HE HECYT «TJIEEBOI» CH30H, roy6oBaToi, CHHE# OKpacKu.
TeM He MeHee, [0 CBOEMY I'€HE3HCY OHM ABJIAIOTCS NPAMBIM CIEACTBHEM
npoiecca rieeobpazoBaHua. B ecTeCTBEHHBIX YCIOBHAX BCTpEYalOTCA
Tpu Mopdosiorndeckie GopMBI TAKOTO Poja OBHANBHBIX TOPU3OHTOB
(puc. 2.4, Tabn. 2.5). Kpome Toro, k 06pa3oBaHHAM, SBIAIOIMMCA Nps-
MBIM CJIEICTBHEM OTJIECHHA, CIEAYyET OTHECTH M KBapLEBYIO IPUCHINKY.
Beinre nog4epkuBaIoCch, YTO IPH OTJICEHHM IPOMCXOMHT PacTBOPEHHE
XKeJIE3UCTHIX IUICHOK, MOKPHIBAIOHIMX MIOBEPXHOCTh MUHEPAIBHBIX 3€pEH
HOYBEHHOTro Mejko3eMa. Obesxene3HeHHe (T.. OrJIEEHHE) KBapLEBBIX
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Puc. 2.4. Ceetnble Kucnbie anioBuanbHble (MOA3ONUCTbLIE) FOPU3OHTbI,
BO3HMKaKOWMUe B pe3ynbTaTe KpaTKOBPEeMEHHOro orneeHus Ha coHe
3aCTOMHO-NPOMBIBHOIO BOAHOrO pexuMma. YcnoeHble 0603HavYeHusi
20pu3oHmos: 1 — 3NI0BUaNbHLINA; 2 — 3NBUaNbHO-CErperaluMoHHbIN; 3 —
3NI0BUANbHO-KOHTAKTHBIW; 4 — 3NI0BUANbHO-KOHTAKTHLIA CerperauuoHHbIN.
YcnoeHbie 0603HavyeHusi 2paHynoMempu4Yecko2o cocmaea: a —
cynec4yaHo-nec4aHbi; 6 — CYrNMUHUCTO-TMUHUCTbIA; 8 — KOHKPeLUWOHHble
HOBOOGpa3oBaHUA
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yaCTHI[ WJIH YaCTHII ITOJIEBOTO LINAaTa ONpeeIIAeT NOsABIeHHe B Ipodmie
xapakTepHo# Genecoif mpuchInkH (ckeneraHsl). benecas nmpuceinka Mo-

€T BO3HUKATh B Pe3yJbTaTe KPaTKOBPEMEHHOTO orjieeHus. B aToMm ciy-

yae NMPOGMIb MOYBEI COXPAaHAET MPEHMMYIIECTBEHHO TEILIYIO OKPAcKy.

BMmecTe ¢ TeM NPHCHINKa HepeAKo GOPMHPYETCA B YCIOBHAX MPOIOJDKH-

TENBHOTO IEPEYBIAKHEHHA U OTYETIMBO MPOABILETCA Ha GOHE IiieeBa-

TBIX TOPH30HTOB.

Tabnuya 2.5
CBeTnble Kucnble 3noBUanbHble (NoA30NUCTbie) TOPU3OHTbI U
HOBOOOpa3zoBaHUA B NOYBAX Ha KUCNbIX UMY BbILENTOYEeHHbIX
nopojax, BO3HUKaLue B pe3ynbTate KpaTKOBPEeMEeHHOro
orfneeHus Ha (hoHe 3aCTONHO-NPOMBIBHOTO BOAHOIO peXxXuMa

Ne I'opazonT man Hunexe Mopdonoraueckne ocobeHHOCTH, YCJIOBHS
H H B3
BosHukaeT B npodmie JErKMX M0YB MO BIHAHH-
A2(E) | M 3aCTOA BEPXOBOIKH Ha MEPS/IOTHOM BO/IOYNO-
pe WIH IpH Heriy60KoM 3ajleraHHM IPYHTOBBIX
BOJI
®opMHpyeTcs B Ipoduie NOYB CYTIIHHACTOTO H
TJTHHHCTOTO COCTABA I10/] BIHAHHEM TIOBEPXHOC-
THBIX BOJ HA MHHEPAIILHOM HJIH MEP3JIOTHOM
Bogoynope. Henpemenno npucyrcrerue Mn-Fe
OPTINTEHHOB
dopMupyeTcs B podrie NOYB Ha JABYUIEHHBIX
o MOpOAAaX B pe3yJIbTaTe KPaTKOBPEMEHHOTO 3aCTOS
3 3m.:)a;::nbrl,flo“-}::clm- A2 (B)k TIOBEPXHOCTHEIX BOJ| HA CYTJIMHHCTOM HIIH ITHHH-
Wcer- | A2 (B)kfs | CTOM Bozioynope. IIpH Maioi MOIHOCTH BEpXHe-
pe[ alr(auu“momuﬁ ~ T0 NeCYaHO-CyNeCYaHOro HaHoca (60 cm)
BO3MOXHO 06pa3opanue Mn-Fe oprimre#inop

Bo3suukaer B l'lpOd)HJ'lC II0YB HAa KHUCJIBIX HJIH BhI-

1 OMOBHANBHEIH

2 JmoBHANBHO-CEr- A2
peraunoBHEIH (ELg,fs)

OMOBHANBHO-KOH-

4 Ksapuesas 6ene-

LICTOYECHHBIX CYTITHHUCTHIX H INIHHHCTBIX ITOPO-
cas MpPHCHITNIKa P . Aax B YCIIOBHAX 3acroﬁﬂo-npomuxﬂoro BOJHOI'O
peXHMa

2.4. KOHKpeLOHHbIe U HEKOHKPEeLMOHHbIe
HOBOOOpa3oBaHUs, UX reHe3UC U AuarHocTuyeckoe
3Ha4YeHue Npu 3KONOoro-mMenmopaTuBHbIX
M3bICKaHUAX U UCCNEeAOBaHUAX MUHEpPanbHbIX U
TOPPAHLIX NOYB

ITo cocTaBy H cBOMCTBaM HOBOOOpa30BaHU MOXHO HE TONBKO CYAHTH
0 F€HETHYECKOH NNPHHAIEHOCTH I0YB, HO H YCIEIHO JUarHOCTHPOBATh
UX CTENeHb rHAPOMOp(dHU3Ma, 0COOEHHOCTH BOJHOTO PEXHUMA, IPUYUHBI
3a60/1auHBaHKA, XAMUYECKHH COCTaB IPYHTOBBIX BOJ, PEKOHCTPYHPOBATh
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0COBEHHOCTH MepeyBIAKHEHUS TI0YB B TOMIBI Pa3HOH BIKHOCTH. Mexay
BHJIOM HOBOOOpPa3OBaHHH M 3KOJIOrO-THAPOJIOTHIECKHMH 0¢0OEHHOCTA-
MU JJaHHO¥ IOYBHI BCErAa CYINECTBYET TECHAsA B3aHMOCBA3b. JTO UMEET
He TOJILKO aKTyallbHOe Hay9HOE, FTEHETHYECKOE, HO H CYIECTBEHHOE IPH-
KJIaJJHOe 3HaYCHME IPH arpOHOMMYECKOH, MEIIMOPAaTHBHOM, JIECOXO03ii-
CTBEHHOM M APYTHX OICHKAX MOYB.

Ocoboe 3HaYeHHE NMPHOOPETAIOT KOHKPEIIMOHHBIE U HEKOHKPELIMOH-
HBI€ HOBOOOpa30BaHH, JIETKO (PUKCHpYeMBIe B MpodHIE TOYB, IPH HX M0~
JIEBOM H3yYeHHH. TONBKO B 3TOM CITydae OKa3BIBA€TCH BO3MOXHLIM
JHarHOCTHPOBATh CBOMCTBA, PEXXHMBI IIOYB, MX T€HETHYECKHE, MEIHOPa-
THBHEIE H 9KOJIOTHYECKHE 0COOEHHOCTH B pa3pese, He NpUBJIeKas WM Cy-
IIECTBEHHO OrpaHHYHMBas aHATUTHYECKYI0 HHpopManuio.

B my6nmukanmsx, NocBAIEHHBIX KOHKPEIIMOHHBIM MaKpOHOBOOOpa3oBa-
HUAM 32 HCKITIOYEHHEM, BepoATHO, pabor M.M. ®dunarosa (1922, 1945),
T.B. Apucrosckoii (1965) u R. Brewer (1964), conepxarcs, mpeuMyIec-
TBEHHO, MX ONHCAaHMA KaK MHEPTHBIX JJIEMEHTOB MOYBEHHOIO MPOQHIIA.
ITpu 5TOM OCTaIOTCs HEPACKPHITHIMH yCIIOBHA POPMUPOBAHUA HOBOOOpa3o-

- BaHHH M B3aMMOCBS3b ITOC/IEHUX C TEHE3HCOM H COCTaBOM II0YB H ITOYBO-
obpasyronmx nopof, ¢ 0COOEHHOCTAMH HMX pPeXHMMa H T'HAPOXMMHMH BOJ.
Kak npaBmio, He pacCMaTpHBAalOTCA M3MEHEHMA CBOKMCTB 3THX CTPYKTYP
I0J] BO3/ICHCTBHEM ECTECTBEHHBIX M aHTPOIIOTeHHBIX (hakTOpOB, HE aHAIH-
3UpYeTCs WA PacKphIBacTC BECbMa HEMOIHO JHarHOCTHYECKOE 3HAYEHHE
HoBooOpa3oBanmii. [TosToMy 31ech 0co60e BHUMaHHE YAENEHO pacuIud-
POBKE 3aKOHOMEPHOCTEH W3MEHEHMA (OpMBI, XMMHYECKOTO COCTaBa M
CBOKMCTB HOBOOOpa3oBaHMH NIpH HapacTaHMH CTENEHH THUApoMopdH3Ma
T0YB, IPHYPOYEHHBIX K Pa3NIMYHEIM [109B000Pa3yIOIMM OPOIaM.

OTO MO3BOJHMJIO 3aTEM BIIEPBBIE BBECTH KOIMYECTBEHHBIE KPHTCPHM
creneHd  3a000YEHHOCTH  II0YB, CBA3aTh  OCOOEHHOCTH  HX
THAPOJIOTHYECKOTO PEXHMAa C arpo3KOJIOTHYECKOH M MEIHOPaTHBHOM
oueHko#. HakoHel, yCTaHOBIIEHO, YTO CBOMCTBa HOBOOOpa30BaHMi, Kak U
NOYB B LIEJIOM, TOBEPIKEHBI aIEKBATHHIM H3MEHEHHAM 110/l BIIUSHHEM €C-
TECTBEHHBIX M aHTPOITOTEHHBIX (aKTOPOB.

Oco6bliit HHTEpeC BRI3BIBAET POJIb HOBOOOpa30oBaHMi KaKk MCTOYHHKA
IaMATH 3TaNoB SBOJIIOLINH [10YB, UX GPOPMHPOBaHHA ¥ Pa3BMTHA Ha IIPOT-
XKEHHH IMTeNbHOro nepuoja. IlomydeHHsle faHHbIE MOKAa3bIBAIOT, YTO
JKeNe3UuCThIe KOHKPELMOHHEIE MaKpOHOBOOOpa3oBaHus 1Mo cBoeH dopme,
COCTaBY, KOJIIMYECTBY, LIBETY CTAOMIBHEI TOJBKO J0 TEX MOp, MOKa yCTOMH-
YHUBO COXpaHAETCA IMAPONOTHYECKHi pexkum no4s. Ha 3ToM cTabuisHOM
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Tarne BO3HMKAIONME B MpodHie I0YB KOHKPEHHOHHEIE HOBOOOpa3oBa-
HHUs HECYT HHOPMAIIHIO O TOM PEXHMME, KOTOPKIH 06ycnoBul GopMHpO-
BaHHeE aJICKBaTHEIX 110 CBOMCTBAM M COCTaBY KOHKpeluit. Ha 3ToMm oTpeske
BPEMEHH HOBOOODa30BaHHMA COXPAHAIOT TECHYIO CBsi3b C (akTopaMH,
oIpe/Ie/IAIOIHMH HX popMHupoBaHHe. VX reHe3Hc U CBOMCTBA a/leKBaTHEI
peaTbHOMY BOJHOMY PEXXHMY IOYB. _

Onnako 3Tta cBA3b (WIM MaMATh) He 6eckoHeYHa, OHa GhIcTpo (Yepes
3—4 ropa) npepeiBaeTcs, KaK TOJBKO O] BIHAHAEM NPUPOJHBIX WM aH-
TPONOT€HHBIX ()aKTOPOB IPOMCXOAMT H3MEHEHHE THAPOJIOTHYECKOTO
pexuma noys. Takumu ¢akTopaMu MOTYT OBITH MOHMXKEHHE HIM NOBEI-
meHne 6asuca 3po3uM, H3MEHEHHE PACIOJIOKEHHA ruaporpadHiecKoi
CETH, APCHAX TEPPHUTOPHH, IIOALEM HIIH NOHIKEHHE YPOBHA I'PYHTOBBIX
BOJI B pe3yJIbTaTe OCYIICHUA H OPOIIEHHA, CTPOUTEIHCTBA BOJOXPAHIIIHI
M APYTHX NpW4MH. OTH M3MEHEHHs OKa3hIBAlOT HeMeIEHHOe BO3Je-
HicTBHE Ha YHCIICHHOCTh, XHMHYECKHH COCTaB, pa3Mep KOHKPEIIMOHHBIX
MaKpOHOBOOOpa30BaHHi.

ITpoucxomut cTHpaHKue BceX NPH3HAKOB, IPHUCYIIMX HOBOOOpa3oBaHH-
AM NpeIIIEeCTBYIOIIEro NepHo/ia, HE3aBUCHMO OT TOT0, KaK JOJIT'0 OH Mpo-
nopkayics. KoOHKperMM INpeqmecTBYIONIEr0 INepHoJa IOCTEICHHO
HcYe3aloT ¥ GOPMHUPYIOTCA HOBBIE FeHepalii KOHKPEIHOHHBIX 06pa3oBa-
HHi, aJieKBaTHBIX 10 CBOMM NpH3HAaKaM HOBOMY TIHMIpPOJOTHYECKOMY
PEXHMY MOYB.

TakuM 06pa3oM B XEIE3UCTHIX KOHKPELHMAX COXpaHAeTcs MaMATh 06
YCJIOBHAX HX (OpMHPOBaHMA TOJILKO Ha IPOTKEHUH ONPENEIEHHOTO OT-
HOCHTEJIHHO CTaOMIBHOTO NMEPHOJA UX CYINECTBOBAHHUA, T.€. A0 TeX MOp
II0Ka CBOMCTBa 3THX HOBOOOPA30BaHHUIH OCTAIOTCA aJIeKBATHHIMU YCIIOBH-
SM MX GOPMHpPOBaHUA U pa3sBUTHA. [Ipy H3MEHEHHH 3THX YCIIOBHH Ipea-
niecTBYIOmasA reHepanus KOHKPELMH IOCTENEHHO 3aMEHSeTCd HOBOM
reHepanueii XKele3UCTRIX KOHKPEIIMOHHBIX HOBOOOPa30BaHHH ¢ HOBBIMH
CBOMCTBaMH H 0CoOeHHOCTAMH. [ TOr0, 4TOOBI PaCKpHITH OOIIHE 3aK0-
HOMEPHOCTH (POpPMHPOBAHUA KOHKPELIMOHHBIX HOBOOOpa3oBaHHMH, I1O-
HATh TEHE3HC M OLEHUTh AWATHOCTHYECKOE M arpodKOJOrH4ecKoe
3Ha4YeHHe STUX JIEMEHTOB T0YBEHHOT0 MpoduiIs Heo6XoaUMo Ki1accHdpu-
LIMPOBATh MX Ha OCHOBE M3BECTHBIX NaHHBIX. B ocHOBY Takoii kinaccudu-
KaLl{H [0JI0XKEHO JieJIeHHe KOHKPELIMOHHBIX HOBOOOpa30BaHHH Ha YeThIpe
HepapXHYecKHe YPOBHA — KJIacC, THIN, poA M BHA. Huke MpUBENEHHI
OIpeneNeHUs 3THX YPOBHEH.

63



I'naBsa 2 * loyBoOo6pa3oBaTenbHble NPOLUECcChI

Knace — oTpaxaer mpHHaUIEXXHOCTh HOBOOOpa3oBaHHi K 0GIIHOCTH
KOHKPEIMOHHEIX MIIA HeKOHKPELIHOHHBIX 00pa3oBaHHid.

Tan — o6beauHIeT HOBOOOPa30BaHMA 10 OOLMIHOCTH HX XHUMHYECKOTO
cocTaBa BHYTpH Kjacca.

Pon — xapaktepuzyeT HOBOOOpa3oBaHHA IO OOIIHOCTH [BYX
BaXHEHIINX MpH3HAKOB — (OPMBEI U XUMHIECKOTo cocTaBa. B pox
BXOJAT HECKOJIBKO (WM peXKe — OMH—/IBa) BUMIOB.

Bua — HOB0OOGpa3oBaHMii onpeAenseTcs oOIIHOCTHIO IBETA, GOPMEL,
pa3Mepa H XHMHYECKOT'O COCTaBa.

Takum obpasom, paspaboTaHHas KiaccuHKalMs HOBOOOpa3oBaHMH
[IOYB JIECHO# H JIecOCTenHOM 30H [Zeidelman, 1974, 3aiinensman, 1981,
1991] crpoutcs Ha OCHOBE OLIEHKM HX (OpMEI, pasMepa, LBETa U
XMMHMYECKOTO COCTaBa.

2.4.1. MapraHueBO-XeJie3uCTbie U Xene3ucrtbie
KOHKpeLMOHHble HOBOOOpa3oBaHUA

B Tabi. 2.6 (cxema 1) paccMOTpeHO KIacCH(PUKAMOHHOE MONOXKEHHE
MapraHieBO-XKeJIe3HCTRIX " HKEIE3UCTBIX KOHKPELIMOHHBIX
HOBOOOpa3oBaHHH Ha THIIOBOM, pOJOBOM H BHAOBOM YPOBHAX
[3aiinensman, Hukugoposa, 2001].

2.4.1.1. Kpyrnbie unu annuncoBuaHble rnagkve
KOHKpeLuuu

2.4.1.1.1. OpTwTeMHbl

Optmireiinsl — Mn—Fe KOHKpelMOHHbIE I0YBEHHBIE HOBOOOPa30BaHUSA
OKPYTJIOH HJIM OBaJIbHOH (OPMBI C MAKCHMAIBHBEIM pa3MepoM 0 20 MM.
Oprmrreiinsl  06pa3syloTcs, riaBHEIM 00pa3soM, B IOBEPXHOCTHBIX
3IIIOBHANEHBIX TOPH30HTAX MOA30MUCTEIX, 60J0THO-MOA30IHCTEIX, CEPRIX
JIECHBIX TJIEEBHIX M, pexe, AepHOBO-rieeBbiX nouB. OHH MoryT
BCTpEYaThcd M B II04YBaX C HeAMGPEepeHUHMPOBAHHEIM MpodHIEM
(HampuMep, B MONMEHHBIX JEPHOBBIX 3€PHHCTBIX OIVIECHHBIX MOYBAX).
" OprmreiiHsl GOPMHUPYIOTCA B CYNIMHHCTO-TIMHHCTBIX IOYBaX pa3HOM
CTENEHH OrJIEEHHA B YCIOBHAX NEPEYBIAXHEHUA WIH 3ab6onauynBaHUA
NOBEPXHOCTHEIMH (aTMOCGHEPHBIMM, HAaMBIBHBIMH CKJIOHOBBIMH HIIH
PYCIOBEIMHM) BOAaMH. OTH KOHKDEUHMOHHBIE HOBOOOpa3oBaHMA
GOpMHpYIOTCS M B TNOYBaX JIETKOTO TI'PaHYJIOMETPHYECKOIO COCTaBa,
0o0pa3oBaHHBIX Ha MAJOMOIIHBIX JBYWIEHHBIX OTJIOXCHUAX IIpH
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naea 2 « [louBoO6Gpa3oBaTenbHbIe Npouecchl

3ajJeraHyy Jerkoro MainomoigHoro (50-60 cM) cymnecyaHo-mecYaHOrQ
HaHOCa Ha KapOOHATHEIX MIIM KHCIIBIX MOPEHHBIX, TOKPOBHBIX, IEPMCKHX,
JICHTOYHBIX M APYTMX CYTIMHHMCTHIX M IMIMHUCTBHIX OoTiIoxeHusx. Hrke
MpHBEICHA XapaKTEPUCTHKA OPTIITEHHOB IO pe3yNbTaTaM HCCIeI0BaHUH
[3aiinensman, Hukugoposa, 2001].

OpTmreiHsl ABJIAIOTCA MHIMKAaTOPOM riaeeobpa3oBaHuA,
BO3HHUKAIOIIETO B Pe3yJbTaTe NEPEYBIAKHEHHS NOYB MOBEPXHOCTHBIMHU
NPECHBIMM BOJAMH B YCIOBHAX 3aCTOHHO-IPOMBIBHOTO pexxkuma. OHH
MPUCYTCTBYIOT, B OCHOBHOM, B TyMYC-aKKyMYJATHBHOM (A)),
3IOBHANBHOM (A;) H, B MEHBILEH Mepe, B 3MIOBHATLHO-ULTIOBHATIBHEIX
(A;B) ropusonrax. OpTIUTEHHb H3BECTHEI JaBHO.

OpnHako, BHepBhIe YETKOE pa3/elICHHE H ONpeJelcHHBIE NehUHHIIH
A4 OpTINTEHHOM M opT3aHxoB OsLIH naHEl B.B. 'emmepnurrom (1922).
OH npeyoxun Ha3blBaTh OPTLITEHHAMM OKPYTJIbie KOHKpPELMH, a JUIA
KENE3UCTRIX LEMEHTALMOHHBIX HOBOOOpa30BaHMM IECYaHBIX [OYB
COXpaHHTh TEPMMH OpT3aHJ. TE€pMHHBEI «OPTHITEHH» M «OpT3aHI» B
TpakroBke B.B. I'eMMepnuHra BolumM B HOYBEHHYIO nurepatypy Mx
IIMPOKO KCHONB3YIOT B HACTOALIECE BPEMA.

T.B. Apucrosckas (1965; 1975; 1980 mu n1p.) ycraHOBHIa
oInpezenAiomee 3HaYeHUe MHKpO(IOps B (OPMHPOBAHHHM MOYBEHHAIX
KOHKPELIMOHHBIX HOBOOOpa3oBaHMii. B HacTosmee BpeMs NOKa3aHO, YTO
CymecTBYIOT crenudmudeckue (Hanpumep, 6akrepuu pona Leptothrix n
Metallogenmum) n HecnenupHIecKe MEUKPOOPTaHU3MBI, COCTABIIAIONIHE
6onee 50% oO6br4HON MHKpOdIOPH (HAIIPUMEpP, MHOTOYMCIICHHBIE
mramMMmbl  Pseudomonas sp., MaclnaHOKHMCIbIE OakTepuH), KOTOpHIE
CHoCOGHBI KaK BOCCTaHABIMBATh XKEJI€30 U MapraHell, TaKk U OKHCIIATH 3TH
9]IEMEHTEHI.

H3BECTHO, YTO KOJIHYECTBO OPTIUTEHHOB B INOYBaX 3HAYMTEILHO
BO3PAacTaeT C HapaCTaHHUEM CTENEHU UX 3a60104€HHOCTH. DTO OCOOEHHO
OTYETIMBO 3aMETHO IpH IIEPEXOAe OT aBTOHOMHBIX K CyNEpaKBaJIbHBIM
nanmwadram G Krauss, F Hartel et al. (1939) ormeTim TecHyIo CBA3b
OpTIITEHHOOOpa30BaHUA C MOYBEHHBIM THIPOMOP()HU3MOM M CKOIUICHHE
KOHKpelMH B «TJICEBHAHBIX» MnouBax (gleyartige Boden). M Drosdoff,
C. Nikiforoff (1940) cBa3anu obpa3oBaHME OPTIITEHHOB C MPOLIECCOM
orijeeHHss ABTOpBI IIUCAIH O TOM, 4TO «0Opa3oBaHHe XKelle30-MapraHiie-
BBIX KOHKpEUHi, NO-BHAMMOMY, SBJIAETCA THIMYHOH 4epToil B
ONpe/IeNIeHHONW CTEeMeHM IUI0XO J[APEHHPOBAaHHBIX II0YB, KOTOpEIE
NepHOJMYECKH HCTEBITHIBAIOT CE30HHOE MNMepeyBlaxHeHHe PakTHdyecku
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BCE 9TH [I0YBBI XapaKTEPU3YIOTCA CHIILHEIM Pa3sBHTHEM «rie» (. 345). P.
Brewer (1964); Z. Racz (1964) Take yka3alin Ha TECHYIO CBA3b THX
HOBOOOpa3oBaHmii ¢ mpoueccoM rieeobpaszoBanui. ®.P. 3aiimensman
(1974), U. Shwertmann, D.S. Fanning (1976) u opyrue moxasaini, 4To HOJ
BJIHSIHMEM HapacTalomero ruApoMopdH3Ma MPOUCXOMUT TpaHCHOpMaLUs
XHMHYECKOTO COCTaBa OPTIITEHHOB.

Bce uccnenoBaTeny eAMHOMYIIHEI B TOM, YTO HEMPEMEHHEIM YCIIOBH-
eM 006pa30BaHMA KOHKpELMH ABJIACTCA YEPEJOBAaHHE OKHCIHMTENHHBIX H
BOCCTaHOBHTEJBHBIX ITPOLIECCOB M rieeobpasopanue. Jng popMHpoBaHUA
Mn-Fe xoHkpeuuit HeO6X0AMMO M JOCTATOYHO HAIMYMA B NOYBAX M MO-
9YBEHHBIX PaCTBOpaX MOABHKHBIX (GOPM Kelle3a M MapraHia, Apyrux 3je-
MEHTOB; YEePENOBAHUA OKUCIHTEIBHBIX U BOCCTAHOBUTENIBHBIX YCIOBHIA,
NEPHOOB M30BITOYHOIO YBIAKHEHUA M HCCYIIEHHSA NIOYBEHHOTO MPOdH-
Ns; TPUCYTCTBUA IeTepOTPOHBIX M aBTOTPOPHBIX MHKPOOPTaHU3MOB,
KOTOphl€ OCYINECTBIAIOT Kak Mobwmusammio Fe mw Mn, Tak u ux
OTJIOXKEHHE; HAJTMYHA LIEHTPOB KOHKpeLHeoOpa3oBaHHA — MHUHEPATBHBIX
3epeH, OHOIUTOB U JAp.

OpTIITEHHEI ABNAIOTCA HHIMKATOPOM Iiiee00pa3oBaHms, BOSHUKAIOIIETO
B pE3YJIBTATE NIEPEYRIDKHEHHSA I10YB IOBEPXHOCTHBIMH ITPECHEIMH BOJIAMH B
YCIIOBHAX 3aCTOHHO-IIPOMBIBHOTO pexkiMa. OHM IIPHCYTCTBYIOT B OCHOBHOM
B I'YMYC-aKKyMYJIATHBHOM (A), 3/0BHATEHOM (A2) M B MEHBINEH MEpe B
3IIOBHATEHO-WLTIOBHATLHOM (A2B) ropmsonTax. B noyBax HayanbHbIX CTa-
IHH OIJICeHHUs, HE HECYIIMX MOpPGOXPOMAaTHYECCKHMX MPH3HAKOB 3TOTO Mpo-
1lecca B BHIE XapaKTEPHBIX CHHHX, CH3BIX, FOJMyOBIX IIATEH, OPTIITEHHBI
HMEIOT TeMHO-Cepbiii IBET 1 OKPYTIIyIo ApoboBuaHYyI0 popMy (puc. 2.5). B
3TOM CITy4ae OHHM COAEpXKaT paBHbIE WiM Omiskue abcomoTHele Macchl Fe u
Mn. B HeoriieeHHBIX N0OYBaX MeJIKHE TeMHO-Cepbie OPTINTEeHHbI COCTABIIA-
10T 10 50% Bceit MacChl OPTIITEHHOB, B KOTOPOH coaepkaTcs U MeJikue 0y-
pbie opTurrelinbl (puc. 2.6). C nosBneHneM 4eTKMX MOPGOXPOMATHIECKHX
IIPU3HAKOB OTJICEHHs B COCTABE OPTIITEHHOB NMpeobnajaior 6yphbie KOHKpe-
MM, B TOM YHCJI€ U KpynHble Oyprie Mn-Fe oprurreiias (puc. 2.7).

B cocTaB poa OKpYTIJIBIX M 3/UIMIICOBHAHBIX KOHKPELMi BXOJAT NPH-
Ma3KH — IMaJKHe KOHKPELHOHHBIE XeJIe3UCThle HOBOOOPa30BaHHA MII-
JIOBHAJILHBIX TOPH30HTOB CYTJIMHUCTHIX M INIMHUCTHIX 104B. HezaBHCHMO
OT CTETNeHH 3a00I0YEHHOCTH OHH OOBIYHO XapaKTepU3YIOTCH OIM3KHMHU
pasmepamu H cocTaBoM. [IpuMMa3ku HMMeIOT TeMHO-Oyphiii uBeT. Hx
pa3Mep konebierca B MHTepBane oT 5 g0 15 mMm. Pasmep npumazok
HECYIIECTBEHHO YBEIHYHMBAETCA C HapacTaHHEM 3a60/109€HHOCTH 1104B. B
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Puc. 2.5: a) Tem-
HO-Cepbie Mefikue
Mn-Fe opruiteiHbl U3
AepHoBO-NoA30NUC-
TON TAXENOCYrnMuHUC-
TOW nousBbl; 6) Te xe
opTWTeHHbI Npu 6u-
HOKYSISIPHOW CbeMKe
(<8, dhoto l‘l). MeHHuH-
ra

€
&

0 1 2cm
Puc. 2.6. Bypuie menkue Mn-Fe Puc. 2.7. KpynHbie 6ypble Mn-Fe
OpTWTeHbI U3 OpTIITeAHLI U3 AePHOBO-NOA3ONUC-
AEepPHOBO-NOA3ONUCTON TOW rneeBaToON TAXENOCYrNUHUC-
TAXENOCYrfnUHUCTON NOUBbLI TOW NOYBbLI

MOYBEHHOM pa3pese NP MOBPEXICHUH 3TUX HOBOOOpa3oBaHHUH JonaToi
BO3HHKAIOT TEMHOOKpAIICHHBIE CIEORI B BUAEC TEMHBIX BEPTHKAIBHBIX
LITPHXOB, Y3KHX MMPOJOITOBATHIX IATEH U Ap. OHKU peIKO BCTPEYalOTCA B
HEOIJICEHHBIX IOYBaX, OOBIYHO IPE/CTaBJIEHbI B FIYOOKOOTJICEHHEIX M
TJIEeBaTHIX U MOYTH OTCYTCTBYIOT B IIEEBBIX [104BaX, IPEUMYIIIECTBEHHO
HepeyBIaXHEHHBIX WIH 3a60I09€HHBIX MOBEPXHOCTHHIMH BOAAMH.

JunarHoctu4eckue 0COOEHHOCTH OBAIBHBIX M 3JUIMIICOBHAHBIX Mn-Fe
u Fe xonkpenuit paccMoTpeHH! B Tabu. 2.7.

HHTeHCHBHOCT, KOHKpenHeoOpa3oBaHMA B IOYBaX Ha BceX
HCCIEA0BaHHBIX MOYBOOOPA3YIOMIMX NMOPOJAaX OINPEAEIAETCA CTENCHBIO
UX 3300710Y€HHOCTH U HAaXOMUTCA B TECHOMW CBA3HM C I'MAPOJIOTHYECKHM
pexxuMoM. HezaBHCHMO OT reHesnca 1 cOCTaBa KUCHIBIX H BEIIIEIOYEHHBIX
No4BOOOpa3yIoOIMX MOpOJd BCErda B pAAY JEPHOBO-NOA30NHUCTBIE —
JIEPHOBO-TIIOA30JHUCTRIE TIJleeBaThle (HAa JIECCOBHAHBIX IOpogax —
JIEPHOBO-TIOA30JIMCThIE TIJIeeBblE) IOYBRI HaOJIOJAETCA yBEIUYEHHE
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obmero conepxanus oprintedHoB (puc. 2.8). JanbHeiiee yCHICHHE

3aboNayMBaHHA  CONpPOBOXAAETCA, KaK MpPABUIO, MOCTCICHHBEIM
yMeHblIeHHeM KonmnuecTBa Mn-Fe oprinreitnos. B Topganucro-rieessix
noyBaX  OpPTINTEHHB  OOBIYHO  OTCYTCTBYIOT, a  MAaKCHMYM

KOHKpCL[HCOGpaSOBaHPUI HMEET MECTO NMPCHMYIICCTBCHHO B IJI€€BAaThIX
Imo4YyBax.

Tabnuuya 2.7

AunardHocTuyeckoe 3Ha4YeHUe KPYrnbiX UK INNUNCOBUAHBIX
Fe—Mn, Fe koHkpeLui

Hosoobpa3oBa-
HHAS

Mopdonoras, xHaMAIECKHE H

TemHo-cepsie,
HHOT/Ia YepHEIE
MEJIKHE
OpTITEHHEI
(puc. 2.4)

JaarsocTadeckoe 3HaYeHHE

Xenesncro-mapraHueBuie HOBO-
o0pa3oBaHus mapoobpasHoif
¢$hopMEI AMaMeTpOM A0 2, pexke
5 mm. Ha n3nome Merammaeckuit
61eck. CTpoeHHe KpUCTALTHYeC-
Koe. B KpynmHEIX sx3eMIuIspax
MPOCJIEKUBAETCA KOHIIEHTpHYeC-
Kad CJIOMCTOCTh, Mn 2 Fe

TeMHo-cepule MeJKHe opTITel-
HBI 0OEIYHO BCTpedaroTcs B
CYTJIMHMCTBIX M TIMHUCTHIX He-
OrJIEeHHBIX WIH CIabOOTIeeHHBIX
N0YBax, M3GEITOYHOE YBIAXHEHHE
KOTOPHIX 00YCJIOBJIEHO IPEHMY-
I{eCTBEHHO MOBEPXHOCTHEIMH BO-
Aamu. [Toaru noBceMecTHO
MPHYPOYEHEI K aKKyMYJIATHBHEIM

H 3IOBMANLHEIM FOPH3OHTaM |

Byprie menkue
OPTIUTEHHEI
(puc. 2.5)

Xenesucrrie mapooGpa3HEle HO-
B0OGPa30BaHHA AUAMETPOM JIO
2-3 MM pXaBo-cepoii OKpPacKH

Byphie Menkue oprmTeiHl. Fime-
IOT MMPOKOE PacCpOCTpaHeHHe.
HauGonee gacto BcTpedaioTcs B

CYTJIMHHCTHIX M INIMHMCTBIX

NoYBax, CpefHe- ¥ CHIbHOOTJIEEH-

HBIX, 3200JI04EHHBIX IOBEPXHOC-
THRIMH BONQMH |

Byperie kpymnHbie
OpPTINTEHHEI
(puc. 2.6)

XKenesucTrie oBaabHEIE HIH CJIer-
Ka yIioBaTsle HOBOOGpa3oBaHHA
p’kaBo-cepoii okpacku. B nmerko-

¥ CpeJHeCY TNIMHUCTHIX M0YBaxX
pocturaiot 10-15 mm, B
TSKEJICYTJINHUCTRIX ¥ MIMHUCTHIX
6-8 MM

Byprie KpymHEle OPTIITEHHEI.
THOMYIHEI U1 CYyTTTHHHCTHIX H
TJIMHMCTBIX IIEEBATRIX M IIEeBhIX
MOJ3O0JIUCTHIX NOBEPXHOCTHO 3a-
GonoueHHBIX no4B. BeTpevarores
B MOYBaX Ha ABYWIEHHBIX OT-
noxxeHuwsaX. OGBIHO OTCYTCTBYIOT

IprMasiu

TeMHOOKpallleHHBIE, JJUTHIICOBH/-
HEI€, CllerKa yriaoBaTsie HOBOOO-
Pa30BaHUA WLTIOBHAIBHEIX
TOPU3OHTOB MOA30JMCTHIX CYTJIM-
HMCTBIX H NIMHUCTHIX I109B
(5-15 mm). Pazmep Bo3pacTaer ¢
HapacTaHHeM 3abooueHHoCTH. B
paspese IIpH NOBPEKAECHHH JIoMna-
TOMH OCTaIOTCA TEeMHOOKpAIIEHHKIE

B HCOIVICCHHRIX OYBAX |

IIpuMa3k BCTpedaloTCsA PEAKO B
HEOTJIEEHHBIX, OOWILHO — B IITy-
60KOOITIEEHHBIX H IJIEEBATHIX 1O-
9YBax NMPEeHMYIIECTBEHHO
TIOBEPXHOCTHOTO 3260/1a9MBaHHs

CIICIEl — «IPUMA3KH»

13



I'naea 2 * [louBoo6pa3oBaTenbHbie NpoLecehbl

A. TTIOKpOBHbie TAXenble CYrNNHKK U FANHBI Mouyskl
<3 1
3-7 o2
7-30 3
> 30 4
> 30 4a
Y
V4
s
g
8 <12 1
I
I
2 <12 2
o
3
%) > 12 3
©
L]
£ >12 4
7}
s
I
S
g
8 <30 1
v
< 30 2a
30-140 3
> 140 ; 4
12 8 4 1 2 3 4 5
1 1 1 1 i 1 L 1 1
CopepxaHue KOHKpeuun, ~ Yucno mecsiues

% OT mMacChbl NOYBbI

1 1 i

Puc. 2.5. OcobeHHOCTM BOQHOro pexuma, Macca u cBoicrsa Mn-Fe
KOHKpeuuhd MOYB Ha pasHbiX Mo4yBooGpasyowux nopopax. | —
cogepxaHue KOHKpeuun B rop. An.x, % OT Maccbl nouBbl; /I — Bpems
nonHoro o6BoiHeHUs BO BnaxHble roabl (cnow 0-30 cm); /Il — BnaxHocTb
< 0,7 NNB B cpepHne roabl (cnon 0-30 cm). floyebr: 1 —
AepHOBO-NoA3oNuUcTbie; 2 — TO Xe rnybokoorneeHHble; 2a — TO Xe
cnabonoBepxHOCTHOOrMEeeHHbIe; 3 — TO Xe rneesatblie; 4 — TO Xe
rneeBble: 4a — nepHoBo-rneesble. KoadduumeHr 3abonoyesHocTu — K3
= Fe/Mn, wusBnekaembix 1 H. H,SO, u3 crTaHgQapTHOW HaBecCkw,
NPUroToBNEHHOW U3 CMeCU OpTIITENHOB > 1 MM, Mocne UX pacTUpaHus B
cdapchopoBoOi cTynke u npocessiHHOU yepe3 cuto 0,25 Mm
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2.4.1.2. OBanbHble NNOCKUE KPYNHble PaKOBUCTbIE
Xene3ucTble KOHKpeLuun

Pon oBaJbHBIX IUIOCKHX KPYNHBIX pakoBHCTbIX Fe komkpenmii
o6BpenMHAET HOBOOOPa30BaHHsA, BO3HHKAIONIME B [OYBaX HpH GIM3KOM
3aJleraHMH OXKEJIC3HEHHBIX I'PYHTOBLIX BOJ C BRICOKOH KOHILIEHTpauueit
JBYXBaJI€HTHOTO )ene3a. B cocraB 3Toro poma BXOAAT TpH BuAa
KOHKpEIlMiH — JiepHOBaA pynda, PyOdK H IKele3ucThle KOpel. Pox
IPHYPOYEH, KaK NpaBWIO, K JOKAIbHBIM TEPPHTOPHAM, B IPDYHTOBBIX
BOJaX KOTOPBIX 3HAYHTENBHO COIEpXKaHHE 3aKHCHOTO JXKele3a.

OTH KOHKpELMH B IIPHKIafHOM OTHOLICHHMH SABIIAIOTCA HaleKHBIM H
YETKMM HMHAMKAaTOPOM BEPOATHOH YIpo3bl 3aKyNOPKHM 3aKpBITOTO
JpeHaxa THIPOOKHCHIO JKelle3a (0cOOEHHO ILIaCTMaccoBRIX ApeH). OHU
TaKXKE CBUICTENLCTBYIOT O BO3MOXHOM OXCIE3HEHMH IIOYB H
HETaTHBHOM BJIMAHMH JXKEJIE3HCTHIX aKKyMYIUILIUMH Ha pa3BUTHE H ypoiKait
pacTeHuid. DT HOBOOOpa3oBaHMA OOBIYHO (opMUpYIOTCA B Hpodmie
OXKEJIC3HEHHBIX OIJICEHHRIX II0YB, 00pa3ys XOpOIIO BBEIPRKCHHbIE
TOPH30HTHl CKOIUICHHA KpPYNHBIX KOHKpeluil. OBalbHBIE ILIOCKHE
KpYIIHbIE PpaKOBHCTHIe Fe KOHKpenmMH NpPHCYTCTBYIOT B mpoduiax
JECPHOBO-TIOA30JIMCTHIX OpYACHENLIX, JEPHOBEIX KOPOBEIX, JCPHOBEIX
OXKEJIe3HEHHBIX ITIEeBATHIX U Pexe — ITIEEBBIX MOYB.

ITocne uM3MEHeHMA €CTECTBEHHOIO BOAHOIO PEXHMa B pe3ylbTaTe
OCyIICHHs JEpHOBasA pyHda, PYyMAK M JKEJIE3UCTBIE KOPHI IOJBEPraloTcs
BBEIBETPMBaHMIO. I10BEpXHOCTHBIE FTOPH30HTH! TAKMX MOYB OOOramaTcsa
TMAPOOKCHIHBIMH COCJMHEHMAMH TPEXBAJICHTHOTO )Xele3a, KOTOpHIE
OTPHLIATENbHO BIHAIOT Ha IUIOAOPOAHE MOYB.

2.4.1.2.1. [lepHoBas pyaa

JlepHoBasn pyaa (CHHOHUM — (OKE€PCTBa») — OKpYTJIO-ILUIOCKHE pika-
BO-OypHIe, IUIOTHBEIE KOHKPELIHOHHEIE HOBOOOpa30BaHHs 10 HanboIbIIei
mmHe 1-4 oM (puc. 2.9). IlpumypodeHsl INpeHMYIIECTBEHHO K

'TIOBEPXHOCTHOMY (Z€EpHOBOMY) TOpH30HTY. BcTpedaercs B INIEEBEIX
MOYBAaX JIETKOro (I1€CYaHO-CyNeCYaHOr0) rpaHyIOMETPHYECKOTO COCTaBa
B IIPUOOIOTHOM MOSCE MONECCKUX, IOMMEHHBIX ¥ MOPEHHBIX JaHamIad-
TOB 30HBI H30BITOYHOTO YBIKHEHHUA. BHENIHAA IOBEPXHOCTH IIEPOXOBa-
Tas WIM pakoBucTasd. [lepHOBas pyna obpa3syercs B yCIOBHAX OnH3KOro
3aneraHus oxenesneHusix (Fe 8—20 mr/m) rpynToBsix Bod. Conepixanue
TaKHUX KOHKPELHii OT MaCCHl BMELIAIOLIEr0 FOPU30HTa JOCTHIraeT 5—12%.
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Puc. 2.9. flepHoBan pyaa u3 nepHOBO-NOA30NINCTON rfieeBo# NOYBbI Cy-
nec4aHo-CYrfMHUCTOro COCTaBa, 3a60no4eHHON! OXeNe3HeHHbIMU FPYHTO-
BbIMM BOAaMM

Jlerko pmarHocTHpyeTcs Bu3yambHO. IIpH mHpoxoike HOYBEHHEIX
BBIpabOTOK JI0maToif BO3HMKAET XapaKTEPHBIH CKPHIMIIMA 3BYK. JTO
OIpeAENWIO BTOpOe Ha3BaHHe HOBOOOpa30BaHUA — KEPCTBA.

2.4.1.2.2. Pypsk

Pynsik — OKpyTJIO-IUIOCKOE prkaBo-Oypoe IIOTHOe KOHKPELIMOHHOE
JMMOHHUTOBOE HOBOOOpa3oBaHue mo HaubonpiieMmy auamerpy 5—30 cm.
Bricota otnensHocTed pyaska gocturaer 10-15 cm. BHemmsas
MOBEPXHOCTh HepoBHasA pakoBucras (puc. 2.10). B pemkux ciygasx
PYIAKOBBIE OTAENBHOCTH MAOCTUTaloT 3HAYMTENBHBIX pa3MepoB (10
3040 cMm). Bcerpewaercs B MHHEPAIBHBIX CHIbHO3360JI04EHHBIX
(rneeBBIX) MOYBAaX JIETKOCYTJIMHHCTOIO, CYNECYaHOr0 M IEeCYaHOro
COCTaBa, NIaBHEIM 06pa3oM B nonechax. Pynsk jerko AHarHoCTHpyercs
Bu3yansHo. He paspymaercs jomarofl IpH IPOXOJAKE IOYBEHHBIX
BbIpaboTOoK. MHIMKAaTOp Ha CHJIBHOOJXEIE3HECHHBIE I'PYHTOBEIE BOZIBI
(conepxxanue Fe B Boge 20-50 mr/m).

PynsaxoBeie No4YBBI, KaKk IPaBWIO, NMPUYpPOYEHbI K CyNepaKBaIbHEIM
nangmadTaM. B KoMIutekce ¢ pyIIKOBRIMH PacIoJIOkKEHB! OPT3aHIOBhIE
NOYBBI, KOTOpbIE IPHYPOYEHBI K TEPPUTOPUAM C IPYHTOBBIMH BOLAMH C
OTHOCHMTENBHO HEOONBIIMM COZlepKaHHEM Kelle3a.

PynsxoBsie rOpU30HTHI, BO3HHKAIOIIME TaKUM 06pa3oM, OTIIHYAIOTCS
HE TONBKO BLICOKHM COZIEPXKaHUEM OO1Iero jkenesa, HO ¥ IOBBIIIEHHBIMH
(M0 cpaBHEHMIO C APYTHMH TOPH30HTaMH Mpo¢HiIfs) KOHLEHTPALUAMH
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X \1"%&'}‘;- "'r"‘. .

Puc. 2.10. a) Pypsk (pyaskoBas oT4enbHOCTb) U3 AePHOBO-CUSIb-
HOMOA3ONUCTOW OPYAEeHenon rrneeBol Cynec4YaHo-CyrfIMHUCTOU No-
4YBbl, 3260M104€HHON CUNb-HOOXEsNEe3HEHHbIMM FPYHTOBLIMU BOBAMM
(nouBa 6nM3ko NoAcTUNAETCA IOPCKUMM FAIMHaMM, 06oraieHHLIMK
nuputom, MockoBckan Meuiepa); 6) Ha NOBepXHOCTH PyAAKOBOM NO-
4YBbl NOCNe ee OCYLIEHUA U pacnaiiku obunue Menkux cparMeHToB
pa3spyuieHHOro pyaska

THTaHa, ¢ocdopa, LENOYHO3EMENBHEIX METAUIOB M 4YacTO MapraHua.
PynsaxoBrie ropu30HTHE 3THX I04B comepkar oT 30 go 40% Fe203, B TO
BpeMA KaK B BEIILIE- U HIDKEJIEXAIMX ropu3oHTax koHueHTpauus Fe203 ne
npessimaet 0,30-1,60%.

PynsxoBsie HOBOOOpa30BaHUA ABJIAIOTCA HHAMKATOPOM HECOMHEHHOM
YIpO3Hl 3aKyNOpPKH JApeHaxa THIPOOKHCHIO ene3a. CTpOMTENhCTBO
3aKphITOr0 JpeHaXa 3/eCh BO3MOXHO TOJNBKO B TOM CIIy4ae, €cld
[peNyCMOTPEHBl IIOBEILIEHHBIE YKIOHBI apeH (6onmeme 0,005) u
KOJUIEKTOpOB, NpHMEHEHHE JApeH KpymHoro muamerpa (7,5-10 cm),
UHruOUTOPOB XKene300akTepuii u ap. [3aiinensman, 1991; Kuntze, 1984].

2.4.1.2.3. XXene3ucrble Kopbl

Kene3ucrble KOpPbI — JKENE3UCTBId MOIHBIH  I'OPHM30HT,
00pa30BaHHEII ~ MHOXECTBOM  KPYIIHBEIX  HECLIEMEHTHPOBaHHBIX
PYOAKOBBIX OTHENBHOCTEHA. Xenesucteie ~ KOphl  3al€raipT

HENOCPEACTBEHHO HA [IOBEPXHOCTH M PacIpOCTPAHAIOTCA BrIIyOb MOYBEI
Ha HECKOIBKO AenuMeTpoB (puc. 2.11). O6BIYHO MOLHOCTH XKEJIE3UCTHIX
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kop cocraBmser 30-60 cM. OItoT

KeJIe3UCTHIN MaHIMPh He
npobGHBaeTCs JIONATOM MpPH-IPOXOAKE
MOYBEHHBIX Pa3pe3oB.

B T1abn. 2.8 paccmorpeHO
MUarHOCTHYECKOE 3HaYeHHe IUIOCKHX
KPYTHBIX PaKOBHCTBIX KEJIE3UCThIX
KOHKPELHA.

Puc. 2.11. XXene3ucrtan xopa rnee-
BOM NoOY4BbLI, 3a60noueHHON CUIb-
HOOXeJ1e3HEHHbLIMU FPYHTOBLIMYU

Boaamu. NMouBa 6nu3ko nogcTunaerca
IOPCKUMM FMUHaMK, oborawleHHbIMU
nupurom. MockoBckas Mewepa

Tabnuya 2.8

OunarHocTuyecKkoe 3HauYeHue OBanbHbIX NIOCKMUX KPYNHbIX
PaKOBUCTbIX XeNe3ncTbIX KOHKpeLui

HoBoo6-
pa3oBa-
—HHHA

Mopdonorns, xumutieckne H GpH3H-
decKHe CBOHCTBa

Jlaarsocraveckoe 3Ha4UeHHe

Hepuosas

pyna
(puc. 2.8)

XKene3ucTsie OKPYTIIBe KOHKPELHOH-
HhI€ CTSDKEHHs 6ypo-pxaBoro IiBeTa,
1-5 cM B auamerpe. IToBepxHoCTh
[IEPOXOBATas, pexe PaKOBHCTasA

JlepHoBasi py/ia BCTpeYaeTcs B IEPHO-
BOM rOPH30HTE IIPEMMYIECTBEHHO
NIETKHX ITIeeBEIX N0YB, 3260109€HHEBIX
OXeJle3HEHHEIMH BOJIaMH C COZiep-

<

o259

Byphle OTAENMEHOCTH JINMOHHTA, 06~
pasyoIHe IUIOCKHE TUIHTHI, 9acTO He
npobuBaeMele JionaToi. Buemxas no-

BEPXHOCTh HEPOBHaA, pAKOBUCTas.
Hawu6onsas gyuna — no 30 oM, BeI-
cota — 10-15 cm, pexe Gonbure.
Mn<Fe

Pynax ¢popmupyercs B mecqaHbIX WK
CyIec4YaHBIX MOYBax, CHIBHO 3a60JI0-
9EHHBIX IPYHTOBBIMH BOJaMH C BEICO-
KHM COJIEP)KaHHEM KeJle3a
(20-50 mr/n). ITox pyAAKOBEIM
rOpPH3OHTOM OOBIYHO 3aJIeraloT
CYIMMHUCTRIC CIOH |

XKenesuc-
Thi€ KOPHI
(puc. 2.10)

—~

MouiHbIe CKOIUIEHHA pyaiKa, 06pasy-
foiero Gypsie XeNe3HCTHIE KOPHI, He-
PEAKO C OBEPXHOCTH IO TITyOHHEI
0,5-0,8 M; Fe abcomotHO
npeobnanaer

CoBpeMEHHBIE KEJIE3HCThIE KOPBI
MpPHYpPOYEHH! K NPHOOIOTHOMY O~
cy; GopMHpYIOTCA Ha MOPOAAax JIerko-
T'0 COCTaBa B 30HaX BBIKJIHHHMBAaHHWA
CHJIBHO OXXEJIC3HECHHBIX
(50-100 mr/im) rpyHTOBBIX BOA (Kexe-
3UCThIC «COJIOHYAKM) TACHKKHOMN 3OHEI) |
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2.4.1.3. Tpy6uyaTtblie KOHKpeLuun

Tpy6uarble KOHKpenmMH (POPEHIITEHHEI OT HEM. Rohr — Tpy6a,
TpyOKa; nenory6yinsl 1o R. Brewer) — MMPOKO paclpOCTPaHEHHEIH THII
HOBOOOpa3oBaHHMil aBTOMOPGHBIX M THAPOMOPGHBIX IOYB T'YMHIHEIX
nanamagToB.  HecmoTpa  Ha  3HauMTenbHOE  pasHooOpasue,
o0ycClOBJIEHHOE,  INpeXIEe  BCEro, TEHE3UCOM M COCTaBOM
N0YBOOOPA3yIOIKX MOPOA, 3TH HOBOOOpa3oBaHMA HUMEIOT PAA OOLIMX
npusHakoB. OnM oOnajalor BHITAHYTOH (POpMOH, XapaKTEpHBEIM
CKBO3HBIM KaHAJOM H IOBTOPAIOT (GOpMy KOpHEH, BOKPYT KOTOPBIX
BO3HUKAIOT  CLIEMEHTHPOBAaHHBIE  LIWIMHJAPHYECKHE  OTJIOXKEHHSA
TPEXBAIEHTHOH THIPOOKUCH Xkene3a (puc. 2.12). OTHM onpeaensercs ux
xapakTepHas popMa, 6ypo-oxpucTas, pkaBo-6ypas M OXpHCTas OKpacka.
BerpeyaloTcs TpH BHJA TakMX KOHKpELM — KOHKPELMH KpYIHBIE,
MeJIKHE H )KeJIe3UCThIE KOPHEBBIE YEXIIHKH.

2.4.1.3.1. KpynHbie Tpyb4aTbie KOHKpeLuuun

KpynHble Tpy6uaThle KOHKpeHH HOPMUPYIOTCS B KPYITHOIIOPHUCTHIX

Puc. 2.12. bypbie KpynHbie Tpybuarbie KOHKpeuuu U3 npoeuna
DepHOBO-TNIeeBbIX INUHUCTLIX NOYB AONMHLI p. CycyHaik, 0. CaxanuH.
KopeHb TpocTHMKa, oborauleHHbI# a3peHXUMOM, BOKPYr KOTOpOro
NPOMUCXOAMUT oOcaxaeHue ruMApookucu xenesa M obGpasoBanue
KPYNHbIX TPyGUaTbiX KOHKpeuuu
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Puc. 2.13. Bypas kpynHas Tpybuaras
KOHKpeuuMa u3 npoduna rneeBaTon
cynecyaHo-CyrnMHUCTON nouBbi, 3a6o-

NOYeHHOM CUMNbHOOXESIe3HeHHbIMU
rpyHToBbLIMM  BoAamu. MockoBckas
Meluyepa

TJIeeBaTHIX M TJIEEBRIX IMOYBaX pa3lIMYHOro reHesuca. OOBYHO OHM
pacnpocTpaHeHbl B TSDKENBIX MOMMEHHEIX, B OIJIEEHHBIX MOA30JMCTHIX
JIETKOCYTJIHHHCTBIX NOYBaX MOBEPXHOCTHOTO, a B MECYAHO-CYNECYaHBIX
N0YBax — rpyHTOBOr0 3a6onaunBanus. YacTo BCTpe4aloTCs B MOJIECHAX B
30HaX paclpOCTpaHEHHs OXeJle3HEHHBIX IPYHTOBRIX BoA. B aTOM ciydae
($opMHpYIOTCS IUIOTHEIE KPYTIHEIE TPYO4aThie KOHKPELMH C IIEPOXOBaTOM
MOBEPXHOCTHIO GypoBaTo-ceporo nsera (puc. 2.13). Ux jmHa oO6YHO
paBHa 3080, nuamertp 5-20, 25 mm.

KpynHele  TpyOuaThle  KOHKPEUMH  CTPYKTYPHBIX  XOpOLIO
arperupoBaHHBEIX MOMMEHHBIX MOYB OOEIYHO MMEIOT MEHBLIYIO JIHHY —
30-50 MM 1 poBHEIi pxaBo-Oyphiii BeT (puc. 2.14).

Kpynnele Tpy64aThblie KOHKpELMM IO CPaBHEHHIO C BMELIAIOIHM
TOPHM30HTOM XapaKTepH3YyIOTCA 3HAYMTEIHEIM HaKoIUIeHHeM docdopa H
Kene3a, yacTo — MapraHia (oOBIYHO B MOYBaX HAYaIBHBIX CTa[JHi
OrJIeEHHA) M HECYIIeCTBEHHHIM — amoMuHua. Ilo cpaBHeHHIO C

Puc. 2.14. by-
pbie KpynHble
Tpyb6uartbie KOH-
Kpeuumu 13 npo-
c¢una gepHoBO#
3epHUCTON NOW-
MeHHOW rneesa-
TOW FMUHUCTOMN
noussl. Pamen- 1 2¢cMm

ckan nonma
p. Mocksbi l‘:l:l:l:l:‘:'
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BMEIAOIINM MEJIKO3€MOM B TpyOYaThIX KOHKPELHAX Pe3KO BO3PaCTaeT
cootHomenune Fe/Mn (tabi. 2.14, ctp ).

2.4.1.3.2. Menkue Tpyb6uyartbie KOHKpeLUn

Meikne Tpy0uYaThie KOHKPEIHH OTIIMYAIOTCA TEM, YTO 00pasyloTca He
TOJBKO B Mpod)rUIe OrJieeHHBIX, HO M aBTOMOpHEIX mouB. Kak npasuo, sto
HOBOOOPa30BaHMs WLIIOBHATBHBIX TOPH30HTOB CYTJIMHHCTBIX M IVIMHMCTBIX
1n04B. VIX BO3HHKHOBEHHE B NPOQIUIe aBTOMOPQHBIX MOYB CBA3AHO C JIOKAIb-
HBIM 33CTOEM BJIATH M TIOCTYIUIEHHEM B IIOYBEHHBIH pacTBOP JIBYXBAJICHTHOIO
’KeJie3a C ero MoCJeyIOIHM OCRKIEHHEM B BHJIE TPEXBAJICHTHOH MMIPOOKHCH
KeJie3a BOKPYT HEKpYTIHBIX KOpHe#t pactenuii (puc. 2.15). PxxaBo-6ypsie Men-
Kue TpyO4aThie KOHKpELMH MMEIOT IVIMHY He 6onee 1-12 M. B ux cpenneit
YaCTH, KaK ¥ B KPYTIHBEIX POPOPTIITEHHAX, IPOXOIHT CIUIOIIHOMA KaHaJl.

2.4.1.3.3. XXene3uctble KOPHEBbLIE YE€XJTUKU

Kenesucreie KOpHEBbIE
YeXJIMKH — CBEXXHE OTIOXKEHHA
APKOOKpAIECHHOM THAPOOKHCH
Kenesa Ha  MEIKMX  KOpHAX
TpaBAHUCTOM PaCTHTENBHOCTH.
OHM BO3HMKAlOT Ha  KOpHAX
pacTeHui pH BBICBIXaHHH

BEPXHAX TOPH3OHTOB TJI€EBaThIX U
0COOEHHO I'JIEEBBIX CYTIMHUCTRIX H
TIIMHUCTRIX To4B pasHoro
reHesuca. Mx Hammuue MOXHO

Puc. 2.15. PxaBo-bypble Menkue

JIerK0 OOHapyXHTh, €CIM Pe3KO
BHIDBaTh KOPHH  TpaBAHHCTOHN
PacCTHTEIFHOCTH W3 IOYBEHHOTO
MeJKo3eMa

IyMYyC-aKKyMyJIATHBHOTO
[1aXOTHOIO FTOPHU30HTOB.

HIIH

Tpyb6uaTbie KOHKpPeuuu M3 WNNoBKU-
anbHOro ropu3oHTa AepHoBO-NOA30-
NUCTbIX rNy60KOoOorneeHHbIX TAXeNo-
CyrnuHMCTLIX nous. Knuncko-AMur-
pOBCkan MOpEHHas rpsga, 3anan
MockoBckoi obnacTu

24.2. I'ymycoable‘xonxpeuuouuue HOBOOOpa3zoBaHus

I'ymMycoBble KOHKpPEIMH — HOBOOOpa30BaHHsA rHAPOMOPOHEIX NIOYB
C BEICOKHM COZIEp)XaHHeM OpraHM4ecKoro BemecTBa. OHH BCTPEYAIOTCH B
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BEPXHHX TOpHM30OHTaX JEPHOBO-TIIEEBRIX M Oonee 3a60n04eHHBIX
(TopAHUCTO-TIIEEBEIX, TOP(HAHO-TIIEEBEIX) MOYB IOBEPXHOCTHOIO H
rpyHTOBOro 3abonaumBanui. Kak mnpaBuio, OHM HMEIOT IIyOOKmHii
YepHBIH LBeT, 00NafaloT 3HAYUTENBHOH MEXaHWYECKOH MPOYHOCTHIO,
HEBBICOKO#T ILIOTHOCTHIO CIIOXKEeHHA (Menee 1,0 r/cm’).

YepHEle TI'yMyCOBBIE KOHKPEIMH — YCTOHYHBHIE HHIHKaTOPHI
HMHTEHCHBHOTO IIepeyBlaXHeHHA No4B. BeposTHO, HX (OpMHpOBaHHE
CBA3aHO C HeoOpaTUMOH Koaryninueil OpraHM4ecKHMX M MHHEPAJBHBIX
KOJUTOM/IOB TPEXBaJICHTHHIMU METaJIaMH — JKEJI€30M M aJIIOMHHHEM.

B Hacrosmee BpeMs B 3TOM THIE€ OOHapyXeH TOJBKO OJHH BHJ
HOBOOOpa3oBaHMit - IUIOCKHE YEepHEIE yTTIOBaTHIE
TyMyC-XKEJIE3UCTOAMIOMHHHEBEIE  KOHKpenuM (cM. T1abn.  2.6;
MPOJIOJDKEHHE, CXeMa 2).

2.4.2.1. Nnockue YepHblie yrnoBarblie
rymyc-xenesmcroanioMMHueBble KOHKpeLuun

ILnockme wuepHbIe YIJIOBaTbhie IyMYC-XKeJe3HCTOAJIOMMHHEBBIE
KOHKpenaH 66111 06HapyXeHbl B MUHEPAJIBHBIX CHIbHO3a00/109€HHBIX 1
B TOpdsAHLIX Mo4YBaX. B MHHEpalIBHBIX NEPHOBO-TJVIEEBBIX ITOYBaX OHH
COCPEZIOTOYEHEI B IOBEPXHOCTHOM I'yMYCOBOM TOPH30HTE. 3€Ch 3TH
KOHKpelMy 06sI9HO HeBelnkH — 5—30 MM. TakHe ke Jlerkue IMpOYHEIE
KOHKpELIMH HENpaBWIbHOH pebpuctoii GopME B TOp(QAHBEIX IHOYBaX
uMeroT Gonee kpynHsii pasmep — ot 20 go 50 MM u 6onee (puc. 2.16).
IInockue  4YepHBlEe  YITIOBaThie  IyMYC-X€JI€3UCTOAIOMHHHEBEIE

Puc. 2.16. YepHblie nnockue yrnosarbie
rymyc-xenesucroantoMmiuesblie KOHKpeuuu U3 rop. Alg aepHoBo-rneeBom
rMUHUCTON nouBsbl. 3anan MockoBckoi obnacTtu
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KOHKpELIMH 00/1a/1al0T OJJHOM CYIECTBEHHON OCOOEHHOCTBIO — TOJBKO B
TaKMX KOHKPEIHAX I0YB TyMHIHHIX JaHAMAQTOB OGHAPYXEHO
HaKoOIUIeHHe amoMHUHHA (Tabu. 2.9). Ilo OTHOMEHHIO K BMeMIAIomEMY
TOPH30HTY OHO cocTaBiIO 30%, a k nouyBoOOpasyomeit nopoae — 45%.
BMecre ¢ TeM B 3THX KOHKpPEUMAX IPOHCXOAUT 3HAYUTENHLHOE
HakoruieHHe ¢docdopa (coorBercTBeHHO B 5 M 10 pa3s) u xenesa (B 2,7
pasa). OTH KOHKpELMM INpaKTHYECKH He HAKAIUIMBAIOT MapraHel H
MarHuii. Ux npucyTcTBHE yKa3HBAae€T Ha AJHUTEIBHOE NEePEYyBIaKHEHHE
THI0YB M BO3MOXXHOCTH HCIIO/Ib30BaHM: B ECTECTBEHHOM COCTOSIHHH TONBKO

B Ka4YeCTBE HU3KONPOTYyKTHBHBIX JTyIOB.
~ Tabnuya 2.9
ﬂuarHOCTu‘leCKue 0COBEHHOCTH Xene3ucTbix prﬁ‘laTblx ]
YepPHbLIX NYMYCOBO-aNniOMUHUEBLIX KOHKPeLWH

HoBo06- | Mopdonorus, xamadeckue H
o CTH HaYIeHHe
pa3loBaHHsA ¢duzHYeckne cBoHcTBa AuarsocTaryeckoe 3na
Tpy64atsie Fe-koHxpenuu
KpymnHsie Tpy6uarsie KOHKpenuH GpopMu-
O — PxaBo-6yprie Ho- PYIOTCA B KPYTHONOPHCTHIX TJIEEBBIX
%q aThe B0OOpa3oBaHuA YepBeo6pa3HOii | IOYBaxX pa3IMYHOro renesuca. O6GLIYHE B
g}{x p— ¢opMe1 auameTpoM 5—12 MM, | TSKEJNBIX MOHMEHHBIX, JETKOCYTITHHHUC-
(puc p2 12) uHo# 30—60 MM 1 Gonee. B | ThIX MOA3ONHCTRIX NMOYBaX MOBEPXHOCT-
e LICHTpe NOJBIA KaHan Horo 3a60J1a9HBaHusA, PEXKE B JIETKHX
HOoYBaX FPYHTOBOro 3a60/a4HBaHMA
Menkue Mernkue Tpy69aThie KOHKPELHH OOBITHBI
- H ‘)’I K" -
Tpy64aTsie PK‘?‘:;‘GCYSOB?;(&P&O: Tpy6 JUIA WLTIOBHANILHEIX TOPU30OHTOB
KOHKpEIWH | /oo o] 12 M‘;{ Mnal<MFl e | OTMIECHHBIX TAKEJBIX OB, BCTPEIAIOTCA
(puc. 2.14 . B HEOIJICCHHBIX 10YBaxX
XenesucTrie KOPHEBbIE YEXJINKH BO3SHH-
XKenesuc- | Cexue OTNOKEHHA APKOOKPa- | KAIOT HA KOPHAX TPABIHUCTHIX PacCTeHHH
ThIE IIEHHOM r'NIPOOKKCH XeJie3a Ha| IIPH BHICKIXAHHH BEPXHHX FOPH30OHTOB
KOPHEBBHIE | MEJIKUX KOPHSX TPAaBSHHCTOM | II€eBATHIX H OCOOEHHO IiIeeBRIX CyTIH-
YEXJIMKH pacturensHocTd. Mn < Fe HHUCTBIX H FJIMHUCTHIX NOYB Pa3IMYHOTO
reHesuca
IInockue yrnosatsie H-Al (rymyc-amoMHHHEBbIE) KOHKPEITHH
qepﬂ_me aJ;I(erxne “ngﬁi l‘fgﬂm'(poemm‘o“‘; YepHsle ryMycC-aTIOMHHHEBbIE KOHKpE-
gﬂm‘ H enKyahgm J"B' Hl oif pel Hp i dop- | H BCTpeYaloTcs TONBKO B CHIBLHO 3360-
l;{P)IIHHCBBle Mupo6orameﬂp1-x:1ep COM fl JIOJEHHLIX (1CPHOBO-TIICCRRLX,
; My TOp(AHO-TIIEEBHIX) NOYBAX; NPHYPOICHE!
KOHKpeluH | amomuHueM. Pasmep 5-50 Mm. X ropusonTamM Ag" wra T
(puc. 2.15) Al, Fe, cnenst Mn

2.4.3. U3BeCcTKOBbIE KOHKpeuum

M3BecTKOBbIE HOBOOOPa30BaHMS, CBOWCTBEHHBIE IOYBaM JIECOCTEIHO,
CTEIHO# U 6olee 3aCyNUIMBEIX 30H, ObLTH TOAPOOHO M3yYEHEI MHOTHMH HC-

&3



naea 2 * llouBoo6pa3oBarTenbHble Npouecchl

cienoBaresiMu [AdanackeBa, 1947; Bamaxmenos, 1977; JJo6poBonbckui,
1956, 1961; MakenoHoB, 1966; Nikiforoff, 1937; u ap.]. 3HauuTensHo MeHee
H3BECTHHI H3BECTKOBBIC KOHKPELMH TI0YB JIECHOH 30HBI U Jiecocteny. [Ipuyu-
HBbl BO3HMKHOBEHHS B IpodIe NM0YB 3THX 30H KapOOHATHBIX KOHKPELIHOH-
HBIX HOBOOOpa3oBaHMii CBfi3aHBI C ABYMA (akTopamMM — THAPOreHHOH
AKKyMyJIALMEN U3BECTH IPH HETIIyOOKOM 3aJIeraHHH JKECTKUX I'MapoKap6o-
HaTHO-KaJIbI[MEBBIX TPYHTOBBIX BOJ WIH C HATMYHEM KapOOHATOB KalbIHA (M
MarHus) B I0OYBOOOPasyIOMMX OPOAaX M rOpU30oHTax nous. [To-BumumMoMy,
B pPacCMaTpUBacMOM apealie HMEIOT MECTO TPH IPYTIIIHI 0YB, B Mpoduie Ko-
TOphIX BO3HHMKAIOT TAaKOro poja HoBooOpasoBammsi. K HMM orTHocsres,
BO-TIEPBLIX, TSDKENbIE B Pa3HOM CTENEHHU OIJIEEHHEIE JICPHOBO-MIOA30MCTHIE
¥ TOZ30JIMCTRIE HOYBHI HA JICHTOYHBIX INIMHAX B Gacceiinax Bemnxux ozep
Pycckoit paBHHHBEL. Bo-BTOpBIX, YepHO3EMHO-IIYTOBBIC NOYBbI PABHMHHBIX
MPOCTPAHCTB JIECOCTENH M CephIe NOYBHI F0XKHOM TalTH Ha crabokapOoHaT-
HEBIX JIECCOBHIHBIX CYTJIMHKaX. B-TpeThHX, IIOYBBI ITOHM pEK JIECOCTEITHOM
30HBI B YCJIOBUSIX aKTHBHOTO BIIMSHUS Ha NOYBO0OpasoBaHKe THAPOKap6o-
HaTHO-KaJbLIMEBEIX TPYHTOBHIX Box. Mx Knaccn¢>m<aunx IpUBECHa B
Tabn. 2.6 (mpono/pkeHue), cxema 3.

2.4.3.1. N3BeCTKOBO-rNMUHUCTbIE KONb4aTble
BCKMNawlime KOHKpeLuumn

2.4.3.1.1. KopuuHeBaTo-cepbie
M3BECTKOBO-TNIUHUCTbIE KOMNbYaTble KOHKpeLun

BrniepBric H3BeCTKOBO-IJIHHHCTBbIE KOJbLYaTble KOHKPENHH HWIH
HMATpOBble KaMHH GsuiM omucanbl XopmaHoM (uut. mo BeHiokosy,
1881) B mouyBax Ha JICHTOYHBIX IJIMHaX B paiioHe Bojomajga KMmartpa,
OTKYAa OHM M TIIONYyYHIH cBoe HasBaHue (puc. 2.17). Takue
HOBOOOpa3oBaHMs NMOYB Ha KapOOHATHBIX JICHTOYHBIX IIMHAX IIMPOKO
pacnpocTpaHeHsI U B paje Apyrux Mect Kapenuu, a Takoke B o4ysax Ha
NeHTOYHBIX InuHax JleHuHrpajackoii [[I3eHc-JIuroBckuii, 1942] wu
Hosropoackoit obnacreii. Takum 06pa3oM, 3TH KOHKPEHUH NPHYPOYEHEI
K I04YBaM JIECHOH 30HBI, Pa3BUTBIM Ha OJHIEMHUYHBIX OTJIOXCHHAX
NEPUTTALHATEHEIX BOJOEMOB. '

®opMBI HIMATPOBBIX KaMHEH BecbMa Pa3HOOOpa3HBI — OT OKPYIJIBIX
OBAJIBHBIX IJIOCKUX IO MPUIYJIUBEIX HENPABUIBHBIX.

Ilo wHammm  HabmogeHusMm  [3aiipmensman, 1981]  Takue
HOBOOOpa3oBaHMs MMEIOT OJHO CKBO3HOE OKpYIJIOE OTBEPCTHE
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Puc. 2.17. KopuyHeBaTO-Cepble M3BECTKOBO-TMUHUCTDbIE KONbYartbie
KOHKpeLuu u3 npocdunsa AepHOBO-NOA30NMUCTON rNeeBaToi rMUHUCTON
NoYBbl Ha NIEHTOYHbIX TOHKOCIIOUCTbIX IMIMHAX (MMaTPOBbIe KaMHM).
BacceitH 03. UnbmeHb, HoBropopackas obnacts

Pa3IMYHOrO AMaMeTpa. JTO CBHIETENIBCTBYET O TOM, YTO OTJIOXKEHHE
M3BECTH MOIJIO MIATH BOKPYT KOpHeH ApeBeCHOW WM KyCTapHMKOBOH
pacTHTENHHOCTH. Takue  KONbYaThle M3BECTKOBBIE  KOHKDELMH
MPHYPOUYEHE! K IJIeeBaThiM H ITIECBHIM IT0YBaM Ha clabokapOOHATHBIX
JICHTOYHEIX rnHaX. KonsyaTeie KapOOHATHO-IITMHUCTEIE KOHKPEIMH —
OBaJIbHEIE IUIOCKUE 00pa3oBaHms, UX JIMHA 110 HAaHOOJIBIIEMY THAMETPY
1,5-3,0 cMm, a Beicota — 3—7 MM. I]BeT — Temuslii, OexxeBrlit. KonpuaTere
KOHKpeuuu cozepxxar okono 68% CaCOs, 32% SiOz, 10% ALOs u 5%
Fe203, MgO — 2,8%.

2.4.3.1.2. CBeTno-cepble CNanHO-KOMNb4arble
M3BECTKOBO-IMIMHUCTbIE KOHKpeLun

CBemio-cepble CHAHO-KOILYATbIC H3BECTKOBO-IIMHHCTbIE KOHKpe-
MK — KpYTHBIE HOBooOpasoBanus (puc. 2.18). Mix MakcuManbHas yiHa 5—12,
BbICOTa 2-3 cM. MoryT MMeTh OHO WM GoJiee OJHOrO CKBO3HBIX OTBEPCTHI.
IIger cepoBaTo-GexeBbiit WM cepblif. OHM €1a60 OTIMYAIOTCS OT KOJBYATHIX
HOBOOGpa30BaHMi MIOHIDKEHHBIM coiepykaHueM m3BecTd 40-55%, Gornee BrIco-
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kM — SiO2 — 32-42%,
ALO3 — 10-13%, Fe20s3
— 45% u MgO —
3,3-4%. Ha'uznoMe cnaii-
HO-KOJIYATHIX HM3BECTKO-
BO-TIMHHCTBIX ~ KOHKpe-
I MOXHO JIETKO OOHa-
PYXHTh [Ba CJOA — Ha-
PYXHSIi Gonee CBETIIbI 1
BHYTPEHHHII — TEMHOIO
[[BETa ¥ O4YEHb TBEPHRIH,
KOTODEIE HECKOJIBKO OT-
JIMYAIOTCSA IO XUMHYECKO-
MY COCTaBy.

Bce i HOBOOOpa3o-

BaHHMA (POPMHPYIOTCH Ha
ry6une 70-100 cM B

0o 1 2cm

R JIEHTOUHBIX  (TpenMy-

Puc. 2.18. CseTno-cepble W3BeCTKOBO-IMM- |jecTReHHO TOH- KOC/IO-
HUCTbIe CNaiHO-KONbuaTbie KOHKpeuuM U3

npocuns pepHoBo-cnabonopsonuctod ocra- MCTHIX)  KapOOHATHBIX

TOYHO-Kap6OHaTHOI rnNeesaToMn IMUHUCTOA NOY-  IUIMHAX U PHYPOYEHH! K

Bbl Ha JEHTOYHbLIX TOHKOCNMOMCTbLIX [NIMHaXxX.

Bacceitt 03. UnbmeHb. HoBropoackan obnactb OJIECHHEIM (TJIEeBATHIM

H [JICEBBIM) TIOYBaM.

OHM BOBHHKAIOT B YCJIOBHAX YBIDKHEHHSA M 3a00/IaYMBaHMA IIOBEPXHOC-
THBIMH — aTMOC()EPHBIMM ¥ HAMBIBHEIMH CKJIOHOBEIMH BOJaMH. JTH KOHKpe-
IMM, Kak H KOPHYHEBATO-CEpble M3BECTKOBO-TVIMHHCTHIE KOJBYAThHIE, YETKO
OTPaXAIOT FEHE3HC, XMMHMYECKHI COCTaB NOYBOOOpasyIolmX nopos (TOHKOC-
JIOUCTEIE KapOOHATHEIE JIEHTOYHBIE IVIHHBI), GaKTOPH! YBIAKHEHHA, 3a00/1a9H-
BaHUA MOYB H MX TMAPOXMMMIO (BEPXOBOIKA, CBS3aHHAs C IOCTYIUIEHHEM
arMoc(¢epHBIX WM (1) HAMBIBHBIX IIPECHEIX CKIIOHOBBIX BOJ).

2.4.3.2. Kpyrnble unm annuncoBuHble BCKMNawlyume
xenesucro-ussecrtkosbie (Fe—Ca) koHkpeuun

2.4.3.2.1. bypble U KOpuyHeBaTO-cepble
Xene3ucro-u3BecTKOBbIe OPTWTEeNHbI

B  ropusoHTax  pacnpoCTpaHEHMs  KPYNHBIX  KapOOHaTHBIX
GenecoBaTo-cepbiXx KOHKpeUHi (BikgCa) HIM HECKONBKO BHIIE 30HBI HX
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0 1 2¢cMm
Puc. 2.19. Bypbie Xene3ucro-u3BecTKoBbIe KOHKpPeLun u3 npoduns

noiiMeHHON NYroBoi HacbIWeHHOW cnaborneeBaToi TAXENOCYINMUHUCTON

NoYBLI NOWMBI P. [lOH Ha XECTKUX rPYHTOBLIX Bogax. Tynbckan obnactb

OCHOBHO# aKKyMYyJIAIIMH NOTYy4HIH paclpocTpaHEHHE HOBooOpa3oBaHuA,
COYETAIOMHE NPH3HAKM IKEIEe3MCTO-MapraHieBEIX OpPTINTEHHOB M
M3BECTKOBBIX (KapOoOHaTHBEIX) KoHKpeuwii. B panbHeiimeM O6ynem
Ha3hIBaTh MX OYPBIMM 3JUTMIICOBMIHBIMH )KEJI€3MCTO-H3BECTKOBRIMH
(Fe-Ca) xonkperusamu (puc. 2.19). 3tu HoBooOpa3oBaHHA UMEIOT Oyphlit
(o cepoBaTO-KOpPHYHEBOIrO) IBET. BCTpeyaroTcs B MoiiMEHHBIX MOYBaXx,
3a600YEHHBIX JKECTKMMM TPYHTOBRIMM BoJiaMHM. Takue KOHKpeuwuH
0oOBIMHO mpejcTaBieHbl KpymHeIMH (6osiee 3 MM) M MenkuMu (MeHee
3 MM) otmenbHOCTAMH. FIX MakCHMalbHBIH auameTp mocturaer 10-12
MM. Byphie xene30-u3BecTKOBble KOHKpEIMH pa3MepoM GOonee 3 MM
HM3MEHAIOT CBOM BaJOBOM XMMHYECKHMH COCTaB C HapacTaHHWEM CTEIIEHH
3abonoyenHocTH. Tak, B pAay JepHOBBIE€ HACHIIIEHHbIE HEOTTIECHHbBIE —
JIyroBhble IJIeeBhIC NOYBHEI COJEpP)KaHHE M3BECTH H3MeEHAeTcs OT 8 Ho
15-19%, SiOz2 ot 66 10 43%, AL203 ot 10 1o 7,7%, Fe20s ot 8,6 10 22,5%,
MnO or 3,8 1o 5,5%.

Bypeie xele30-n3BeCTKOBEIE KOHKPELUH MeHee 3 MM 001afaloT npu-
OGNMHM3UTENBHO TaKUM )K€ COJEpXKaHUEM OCHOBHBHIX 3JIEMEHTOB M COJIEH,
OJJHAKO B HUX IO CPAaBHEHHMIO C KPYTIHEIMH OypEIMH JKeJ1e30-H3BECTKOBEI-
MH KOHKpEIMAMM IOYTH B JIBa pa3a MEHBIIE MapraHIa, a HAKOIUICHHUE H3-
BECTH CTPOTO COOTBETCTBYET CTENEHH 3a60/109€HHOCTH T10YB.

2.4.3.3. 3BecTKOBbIE BCKMNaoLwmue KOHKpeLuum

H3BecTKOBEIE KOHKPELIHH I0YB JIECOCTEIH HMEIOT T'HJPOr¢HHOC IIpO-
HCXO0XXICHHE, CBA3AHHOC C BJIMAHHUEM XXCCTKHX mnpoxapﬁouamo-xans—

87



na.a 2 - [louBoo6pa3oBaTenbHbie Npouecchl

LOMEBBIX BoA. BopmopasgenbHele W = NOMMEHHBIE BHIB  TaKHMX
HOBOOOPa30BaHHIA XapaKTEpH3YIOTCA OJIH3KMM MeXaHH3MOM (OpMHUpPOBa-
Hua. Cpemu THAPOreHHBIX HOBOOOpa3oBaHMH HaHOONBIIMIA HHTEpecC
NPEACTaBIAIOT KPyMHbIE H MEJIKHE TBepAble KapOOHAaTHEIE KOHKpELMH,
JIETKO pa3sIn4YMMEIe B Ipodrie OYB IPH €ro BU3yalbHOM H3ydyeHHH. Mx
o6pa3oBaHHE TECHO CBA3aHO C PEKHMMOM IPYHTOBBIX BoA. Takue HOBOOO-
pa30oBaHHsA BO3HMKAIOT Ha KOHTAaKTe C 30HOH a’pallii B OCHOBHOM B pe-
3ynbTaTeé INPHUBHOCA B IIOYBEHHYIO TOJINY TIPYHTOBHIMH BOAAMH
IIEJIOYHO3EMENBHBIX 3JIEMEHTOB. «BhInajieHnsa KoHKpenueobpaszoBaTens
NPHYPOYCHEI K 30HE 3MHU30JMYECKOro HachIMEHUA M Haubonee pe3koro
H3MEHEHMs YCIOBUI XHMHYECKOro paBHOBecusa» [MakenoHoB, 1966,].
Ota 30Ha ukcupyer HanbosIee BEICOKHH YPOBEHb IPYHTOBBIX BOA. 3€Ch
IPYHTOBBIE BoJbI 0611aqaloT Hanbonee BHICOKMMH TEMIIEPaTypaMH U HH3-
KUM napuuansHeIM aaBieHHeM CO,. [ToaTomMy 6ukapOOHATHI TepexoaT B
HOpMaJIbHBIe KapOOHATHI M BRIMIAJAIOT B OCA/IOK.

B pone M3BECTKOBBIX BCKMNAIOIIMX KOHKPELMH BBIICICHBI ClIEAYIO-
IIMe BB HOBOOOPa30BaHHH. '

2.4.3.3.1. U3BecTKOBbIe KpYnHbIe yrioBaTbie
paKoBUCTbIe KOHKpeLuuun

benecele H3BeCTKOBBIE KPYIHBIE YIJIOBaThe PAaKOBHUCTBIE KOHKPEILHH
(puc. 2.20) moyB MOMMEHHEIX TEPPAC PeK JIECOCTENH UMEIOT CBETJIO-Ce-
PYIO OKPacKy M HaTE€YHYIO PaKOBHUCTYIO TEKCTYypYy. DTO BHITAHYTHIE KOH-
Kpeuuu mumHoi 4-6 cMm m mupuHoil 1,0-1,5 cM. OHu BeTpevarorcs B
[0YBaxX LEHTPAIbHON M NpUTEppacHoi dyactei moiM. MccnemoBanus ux
MHKPOMOP(}OIOrHIECKOTO CTPOEHMA € IIOMOIIBIO JIEKTPOHHOI'0 PacTpo-
BOr'0 MHKPOCKOIIA IIO3BOJIMIM YCTaHOBHTH I'€TEPOr€HHOE CTPOCHHE KPYTI-
HBEIX CBETJIO-CEPBIX KapOOHAaTHHIX HOBOOOpa30BaHHH JyroBO-60OTHBIX
no4s. B 1ienoM cTsKeHHs HIMEIOT KOMITAKTHOE CI0XKEHHE ¢ TOHKUMH IIe-
 JISMH MEXXITy MEHEPATBHEIMU 3€PHAMH H PEKMMH KPYTIHBIMH KaHATIAMH.
Beiaensiorcs 30Hb ¢ ABHOH KOHLIEHTpanue poMO03IpoB KalblHTa, KO-
TOpbI€ NPUYPOUYCHBI K MOJOCTAM NEPEKPHUCTAIUTH3ALMM C OTYETIHBO BEI-
PaXXEHHBIMH TPEILMHAMH CIAsHHOCTH IO I'PaHAM. BrijedIoT Tpu THIa
KpPHCTAJUIOB KalbLUTa:
1) pom6o3apH! yaIMHEHHOH QOpMEI;
2) pomGoampn u3oMeTpudeckod ¢opMbl, Omu3kod Kk  ¢dopme
MHOTOTpaHHHKA;
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Puc. 2.20. Benecble U3BecTKOBble KpynHbie Yrnosarbié pakoBUCTble
KOHKpeuuu u3 npodunna nyroso-60110THOH KapGOHATHOM FNMIMHUCTOM
NOuBbI Ha XeCTKMUX rPyHTOBLIX BoAax. Moima p. flon. Tynbckan obnactb

3) wronsyaras ¢popMa (JIIOGIHHUT).

B oTmensHBIX KpHCTa/L1aX 0OHApY)KMBAETCA POCT M Pa3BUTHE KaJblH-
ta. Cpemu popMHpYIOIMHXCA HOBRIX KPUCTAJUIOB 4acTO BRIAEIAETCS TI06-
TMHAT. MecTaMM OTYETNMBO IPOABIAIOTCA COEJHMHEHMA MapraHua
aXypHoii (ceTyaToit) GOpMEI, TOHKO#H IIEHKOH 06BOIaKUBaIOIMEe KpHC-
TaJUIBI KaJTbLUUTa. YeTKo OTMeYaeTcs OTAeNbHAA JIOKAIU3ALUA COeHHe-
Haii Mn ot coepuHenuii Fe. B 30Hax conpsukeHHOTO CKOIUIEHHA
coenunenns Fe u Mn o6pa3yior mapoo6pasHeie popMBI KOMIIAKTHOTO
cinoxeHus. ITo MPOMCXOXKACHHIO OHM BTOPUYHEI II0 OTHOLIEHHUIO K KpHC-
TaJUIaM KaJIbILHTa H He BXOAAT B cOCTaB Kap6oHaToB. IIpH 3TOM CTsDKEHHA
coeguHeHui Mn 1 Fe B kapOOHaTHBIX KOHKPELMAX UMEIOT (POPMEI, Xapak-
TepHble AN (PH3HKO-XHMHYECKHX YCJIOBHH oOCakaeHHMs. BuoreHHnle
$OpMBI COCAMHEHMA Kele3a M MapraHna B 3THX KOHKpPEIMAX He
oOHapy KeHBEI.

B mutndax cBeTno-cephle KpynHEle KapOOHaTHEIE HOBOOOpa3oBaHHA
TaKKe HMEIOT KOMIIAKTHOE CJIOKCHHE C EIWHUYHBIMH OKpYIJIBIMH
IIYCTOTaMM, CTEHKH KOTOPHIX YCTJIAHE KPHCTAIUIAMHM MEIKO3EPHHCTOrO
kansuuTa. OCHOBHaA Macca COCTOHT M3 MENKO3€pPHHCTOrO KaJbLUTa C
NPUMECHIO [JIMHACTOrO MaTepHana. BcrpedaloTcs THKH  (30HEI
HEPEKPUCTAUIM3AIMHK),  TOJNHOCTBIO  3alONTHEHHBIE  KPYTHBIMH
kpuctauiamu kanbiura. Coepunenus Fe u Mn HMEOT OCTPOBHOE
pacrpeieNieHHe [0 MOBEPXHOCTH TOHKMX ITyCTOT ¥ KapOOHATHBIX 3€pEH.
OTH HOBOOOpa3oBaHMs B IJIEEBEHIX MOYBAX OTIMYAIOTCA GombIMM

89



KOJIMYECTBOM ITyCTOT MPEHMMYIIECTBEHHO OKpYTJIo# popmel. CTeHKH HOp
BBICTJIaHHl IEPEKPUCTAJUIM30BAHHBIM KalbIUTOM. OTJeNbHEIE 30HBI
KOHKpeEIHii HMEIOT IoKabHBIe T Py3HbIe naTHa coenuHeHmit Fe u Mn.
BanoBoif xuMudecknit aHanmu3 6eleCHIX HM3BECTKOBHIX -KPYNHBIX
YTJIOBaTHIX CBETJIO-CEPHIX KOHKpeEIMii ObLI HCCliefOBaH AJIA BCEX MOYB
kateHnl Bepxue-ZloHckoro crauvoHapa. IlomydeHHble HaHHEIE
CBHJIETENHCTBYIOT O TOM, YTO IIMPOKHUH AMaNa30H NOYB pa3HO# CTENEHH
3a607109€HHOCTH (OT JEPHOBOH HACHIIEHHOH HEOTJIEEHHOH N0 JIyro-
BOH riieeBoit) xapakrepusyercs 6JIM3KAM XUMHIECKHM cocTaBoM. Co-
nepxanue CaCOs SiO2, Al03, TiO2, MgO ocraerca BeckMa
cTaGMIBHBIM HE3aBUCHMO OT CTENEHH orjieeHus noyus. UcknmodenueM B
5TOM OTHOIUEHHM SBJISETCA MapraHel, KOHIEHTPalUs KOTOpPOro B
KPYNHBIX CBET/IO-CEpHIX KapOOHAaTHHIX KOHKPELHAX HAapacTaeT NOYTH
IPONOPLHOHAJBFHO BO3PAaCTaHMIO CTENEHH 3a00JI0YEHHOCTH NOYB, a
TaKXKe XKelle3a, COJEeP)KaHHe KOTOPOro 3aMeTHO BO3PacCTaeT B KOHKpe-
OUAX M3 JyroBo-6010oTHOoH mnouBH. Clexyer OTMETHThP H TO
o6cToATENBECTBO, 4TO 00mee cooTHomeHHe Fe/Mn B H3BeCTKOBEIX KOH-
KpelusaX 3aKOHOMEPHO YMEHBIIAETCA C HapacTaHHEM 3a60J109€HHOCTH
paccMmaTrpuBaeMbix ouB (¢ 17 o 5). 3xecs HabmoaeTca AMaMeTpab-
HO NPOTHBOINOJIOXKHAA 3aKOHOMEPHOCTH U3MeHeHHA Fe/Mn no cpaBHe-
HUI0 C MapraHI€BO-XeJIe3UCTRIMA KOHKpEeUHAMH (OpTIITEeiHHaMH)
KHMCJIBIX IIOYB JIECHOH 30HEI, B KOTOPHIX 3TO COOTHOILIEHHE BCEr/a yBe-
JMYMBAETCA NPH YCHIEHMHM 3a00104€HHOCTH MOYB B NPOCTPaHCTBE
[3aiinensman, 1985]. OTo pasnuume ompenensercs, NMpexnae BCEro,
0COOEHHOCTAMH MUTPAllMOHHOH aKTUBHOCTH Mn B KHCII0# ¥ ciabome-
Nno4HO# cpeax. BaxkHoe JuarHocTHYEeCKO€e 3HAYEHHE ITHX HOBOOOpa-
30BaHMH 3aKII0OYaeTCi M B TOM, 4YTO HMX BEpPXHAA TIpaHHUIA
pacnpoCcTpaHeHH, TaK XK€ KaK U )XypaBYMKOB B YEPHO3EMHO-JIyTOBBIX
MOYBaX, KaK IMOKa3aJii M'MJPOJOrH4ecKrue UCCIeAOBaHUSA OYB IOHMBI
BepxHero teueHus p. Hou [3aitpensman, Cenmmen, 1980, 1981], co-
BIIaJaeT C OTMETKaMH Hanboee BRICOKOro NOAbeMa I'PYHTOBHIX BOJ B
NepBOi OJIOBUHE TEILIOTO NepruoAa. B yacTHOCTH, MM COOTBETCTBOBA-
Jla BEpXHAA IPaHMIA 3aJleraHusd KOHKpelUHil B npoduiie No4ys Hccieno-
BaHHOH KaTeHbl — JEPHOBas HACHILIEHHas HeOrjeeHHas, JyroBbIE
HacBINIEHHBIE ITy60KoOoIIeeHHbIe, c1aboorieeHHas, riueesaTas 1 riee-
Bas, JIyroBo-60noTHas — Ha riny6unax 110, 95, 83, 73, 40 u 30 cm.
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2.4.3.3.2. Benecble U3BeCTKOBbIe KPYrnHble OBalNbHble
KOHKpeuumn (XXypaBYMKu)

Benecpie H3BeCTKOBLIE KpyHHBbIE OBAJIbHbIC KOHKPENHH
(PKypaBYHKH) NOJYyYHIH PaclpOCTpaHEHHE B JIyTOBO-YEPHO3EMHEIX H
YepHO3eMHO-IIYTOBHIX TouBax jiecoctenH (puc. 2.21). Ilpeumymecrsenno
OHHM BCTPEYaloTCs B NOYBaX, YBIAXKHEHHE H 3a060/1adMBaHHE KOTOPHIX
CBA3aHO C NOCTYIUIEHHEM JKECTKHX MHAPOKapOOHATHO-KAIBLMEBEIX BOJ.
OTH KOHKpEIHMM HMMEIOT OBaJIBHYI0 WIM OKpyriylo ¢opmy,
6enecoBaTo-cepy1o OKpacKy, poBHYIO HOBepXHOCTh. VX ymHa paBHa 2—4
cM, BeicoTa 2—3 cM. XHMMHYECKHE CBOMCTBa TaKMX HOBOOOpa3OBaHMiA
CYIIECTBEHHO HE U3MEHAIOTCSA B 3aBUCHMOCTH OT CTENIEHH M30RITOYHOrO
yBinaxHeHus nmoyB. [IpH yCHICHHHM NepeyBIaOKHEHHA MOBHIMIAETCA HX
BEpXHAA TpaHMIAa pacHpocTpaHeHHMA. Bce OHHM  OTIMYAIOTCA
3HaYHTENBHBIM CofiepXKaHneM H3BecTH (okono 70%), OTHOCHTEIBHO
He6onpmuM npucyTcTBueM Si02 (28%), Al203 (5%), Fe20s (2,7%), MgO
(2,3%). Ha ckome MOXHO OTYETIMBO pa3iM4HTh J[Ba CIOA —
TOBEPXHOCTHBIH M BHyTpeHHHH. IloBEpXHOCTHRIH clIOH 3aMeTHO
OTJIHYaeTCs 10 XHMUIECKOMY COCTaBY OT BHyTpeHHero. Tak, coneprkaHue
CaCO; Bo BHEHIHEM H BHYTPEHHEM CJIOAX PaBHO COOTBETCTBEHHO 57 M
79%, Si0; 36 u 20, A1205 7,5 u 2,0, Fe20; 3,2 u 2,5%. Moxno
IpeanonaraTb, 4To pa3IWYdA XMUMHYECKOTO COCTaBa pa3HBIX CJIOEB
KapOGoHAaTHBIX KOHKpEeLMH CBfi3aHBl C pa3IMYHBIMH (azaMuH HX
¢dopmupoBaHus. B 3T0M CBA3M HEOOX0qMMO 0OpaTHTh BHUMaHHE Ha TO,

Puc. 2.21. Benecble
M3BECTKOBbIE  KpynHbie
oBanbHbIe KOHKpeuumu
(xypasumku) B npocune:
NYroBo-4YepHO3eMHON
rneeBaToi no4se Ha Kap-
6oHaTHbIX NeCCOBUAHLIX
cyrnuHkax. Or Pszaxckon
obnactu
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YTO CTPOCHHE KPYIHHIX CIAMHO-KOJBYATHIX KOHKPELMH IOYB JIECHOM
30HBI, MMEIOIINX CYHIECTBEHHO WHOH I'eHE3HC, TakKe XapaKTepH3yeTcs
AHAIOTHYHBIMH Pa3IMYMAMH COCTaBa MOBEPXHOCTHOTO M BHYTPEHHETO
CIIOEB.

XypaBuMKM  clIeyeT  paccMaTpuBaTh  KaK  HHIUKATOPHI
nepeyBlIaxHeHHA. VX BepXHsAA IpaHHIa pacIPOCTPaHEHUS COBHAJAET C
BBICOTOH MaKCHMAlbHOTO NOABEMa IPYHTOBHIX BOA. JTa 0COOEHHOCTH
MOXET OBITh  HCIONB30BaHA JUIA  XapaKTEPUCTHKH  CTENEHH
nepeyBlIaKHEHU Y€pHO3E€MHO-JIyTOBBIX MOYB.

YcTaHOBIIEHA TECHAsA CBA3B 3THX HOBOOOpa3oBaHHUit C 0COOEHHOCTAMH
COBPEMEHHOr0 pexxvMa moyB. Tak, B HCCIEJOBAHHOM pAIy MOYB —
TEMHO-CEphIE, YEPHO3EMHO-JIYTOBbl€ H JIyTOBhle C MAaKCHMAaJbHBEIM
HOABEMOM BEPXOBOAKH B JIETHHM I€PHOJL BIAXHBIX JIET COOTBETCTBEHHO
70 120, 100 u 70 cM BepXHsAA rpaHHLa PacCIpPOCTPaHEHHs *ypPaBYHKOB
Haxomwiachk Ha 122, 114 u 82 cm.

IlpakTH4YEeCKH TOXAECTBEHHYI0O MOp¢onoruio u OIM3KHH COCTaB
HMEIOT JKyPaBYHKH CEPhIX 0YB OMNOJIMIA I0XKHOM TairHy.

IlpuBeneHHBIE JaHHBIE MO XapaKTEPHUCTHKE BaJIOBOTO XHMHYECKOrO
COCTaBa >KypaBYMKOB CEBEPHOH JIECOCTENH COBNAJAIOT C pe3y/bTaTaMU
H3Y4YECHHU] 9THUX HOBOOOpa3oBaHUH B CTEIHOMN M CyXOCTENHOM 30HaX, YTO
NO3BOJIET BHICKa3aTh IPEANIONONKEHHE O EIHHOM IPOMCXOXKIECHUH
paccMaTpHUBaeMBIX KOHKPELIMOHHBIX HOBOOOpa30BaHHIA.

2.4.3.3.3. U3BecTKOBbLIE MernkKue yrnoBartbie
KOHKpeLuu

B noiMeHHBIX noyBax
ceBepa JIECOCTEIH P He-
rTy60KOM YpOBHeE 3ajiera-
HMA XKECTKHX I'PYHTOBBIX
BOJ Hapsany c GeneckIMu
KPYIIHBIMH  H3BECTKOBBI-
MH (OpPMHPYIOTCA MeJ-
KHe Gesecble KOHKpe-
IHMH, pa3Mep KOTOPbIX HE

npeppiuaer 0,5-1,0 cm Pc 222
_ uc. 2.22. Benecble U3BECTKOBLIE Menkue
(puc. 2‘222' Fx xumiraec yrnoBarble KOHKpeLuu U3 npodunsa yYepHose-
KHe CBOHCTBA BECbMAa MOBMAHOW NYroBOiA rrieeBaTol IMUHUCTON Mo-
OMM3KH K cBolicTBaM “4Bbl NOWMbI p. [loH. Tynbckas obnactb
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KpYTIHBIX G€/echIX H3BECTKOBBIX KOHKpeIHii. BosMoxHo, B mponecce 380-
JIOLMH I10YB OHH NTOCTENEHHO YBETMYMBAIOTCS B pa3MepE 3a CUET €XErOIHO-
O IMIPOreHHOro MOCTyIUIeHM:A 6HKapOoHaTa KambLMA M €ro repexoja B
30H€ a’pallii B HEPaCTBOPUMBEIi KapboHaT. B nons3y 3Toro npeamnonoxenus
CBHJIETENILCTBYET HE TOJBKO ONM3KHMI XHMHYECKUI COCTAB MENKUX M KpYII-
HBIX G€MECHIX H3BECTKOBBIX KOHKPELMOHHEIX HOBOOOPA30BaHMIA, HO H MpH-
YPOYEHHOCTh TaKMX MeJKMX KOHKpPeIM K TeM € T€HETHYECKHM
ropu3oHTaM (BkeCa), B KOTOPBIX ()OPMHPYIOTCS KPYIIHEIE HOBOOOpa30BaHMs.

2.4.3.3.4. BenecoBaTo-0XpUCTble U3BECTKOBbIE
KpynHble OBanNbHO-yrnoBaTble KOHKpeuuu

B npodmwiix Bcex paccMaTpUBaeMbIX 0B HIDKE IOPH30HTOB
pacrpoCTpaHEHHs CBETJIO-CEPHIX KOHKpELMH 3ajleraer TIOpH3OHT
KpynHeIX (3—4 cM) OesiecoBaTo-0XpHCTHIX KOHKpenuii. OObIYHO OHH
IOpHypoYeHEl K Oomee orneeHHoMy ropu3oHTy Go, o6magaroT
OBaJIbHO-YTJIOBaTOH (GOpMOH M MoryT ObiTh auddepeHIHpOBaHH MO
XMMHYECKOMY COCTaBy Ha IBe Ipynmsl. B mouBax HEOrNIEEHHBIX H
HadaJIbHBIX CTaJ{MH OIJIECHHU OHM COJEPXKAaT MEHBIE, YEM CBETIO-CEPhIe
KOHKpelMH, u3BecTH (51-65%), 3HaunrensHo Gompme SiO2 (34-35%),
Al203 (5-8%). B HHTEHCHBHO OTJTICEHHBIX IMOYBAX KOHLIEHTpALUA THX
KOMIIOHEHTOB HE OTJIMYAeTCA OT HX COJEP)KaHHA B CBETJIO-CEPBIX
koHkpemuax (CaCO3 — 70-76%, SiO2 — 22-29%). OxHako B OTIMYME OT
CBETJIO-CEPhIX KapOOHATHRIX KOHKpELM# coJlep kaHue JKelle3a U MapraHia
B 6e€1ecoBaTO-OXPUCTHIX KOHKPEUMAX BCEH TPYNIBI OIVIEEHHBIX ITOYB
ocTaeTci IpaKTHYECKH ToXAecTBeHHBIM. IlocnenHee oOBsACHAETCH,
NO-BHAMMOMY, T€M, 4YTO 3TH HOBOOOPa3OBaHHS (OPMHDYIOTCS B
YCJIOBHSX NPEUMYILECTBEHHO 3aCTOHHOTO BOJHOTO PEXUMA.

Taxum 06pa3zoM, MoTy4eHHbIE JaHHBIE CBHACTENBCTBYIOT O TOM, 4TO B
HpoQWIiX MOYB Ha KapOOHATHHIX MOPOJAX WIH B IOYBAX, 3a00JI0YEHHBIX
JECTKUMH TPYHTOBBIMH BOJIaMH, ()OPMUPYIOTCS pa3/IM4HbIe BUIbI KOHKpeE-
LIMOHHBIX HOBOOOpa3oBaHMit. OHHU pa3IMYArOTCs LIBETOM, (POPMO#i, XMMHYEC-
KHM COCTaBOM M SIBJIFOTCSA HCTOYHUKOM BaXKHOH HH(OpMaIuH 06 yCIoBHIX
nouBooOpa3zoBaHuA (T€HE3HCce U COCTaBe IIOYBOOOPa3yIONX ITOPOL, CTere-
HH OIJICEHH [10YB, XUMHUYECKOM COCTaBe IOBEPXHOCTHBIX U ITPYHTOBEIX BOJ,
JIUHAaMHKE UX YPOBHEM, NaH ma¢THON MPHYPOYEHHOCTH TI0YB).

VcraHoBneHa, B  YaCTHOCTH, TECHas B3aUMOCBA3b  MEXIY
KapO6OHAaTHBIMH KOHKPELMOHHBIMH HOBOOOpa30BaHUAMH U COBPEMEHHEBIM
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Puc. 2.23. ameHeHMe rpaHKL, pacnpocTpaHeH!s Pa3fiu4HbIX HOBOOGpa-
30BaHu# B npodune NOAMEHHLIX NOYB, 3a60/I0YEHHbIX XKECTKUMU FPYHTO-
BbIMM BOAlaMM, C ycuneHuem creneHu rugpomopdusma. Moiuma p. [oH.
lMoyea: a — AepHOBanA HacCbiUEHHAA TAXENOCYITIMHUCTasA HeorneeHHas; 6 —
nyroBas HacblllleHHan TAXeNoCYrNMUMHUCTan rmybokoorneeHHasn, 8 — TO Xe,
cnaborneeBaras; 2 — To Xe, rneeBaras, @ — nyroBas kapboHaTHas TAXeno-
CYIMUHUCTas rrieeBasi; e — SIyroBo-6onoTHan KapboHarHas; 1 — ckonneHve
TemMHookpaiueHHbiX Fe, Mn-Fe opriireiHoB; 2 — ckonneHue noBepxHoc-
THo-Bckunatowux Fe, Mn-Fe OpTiliTeHHOB; 3 — ckonneHue GeneckixX ussec-
TKOBbIX_KPYMHBLIX PaKOBUCTLIX BCKMNAIOWMUX KOHKpeumii; 4 — ckonmnexue
bypbix Ca, Fe-koHkpeuui; 5§ — ckonneHue TeMHO-6ypbix (.':a, Fe-koHkpeLun;
6'— G, (ckonneHue ruapPOOKUCIIOB Xene3a); 7 — rnei peayUUMpOBaHHbIN;
8 — 30Ha kone6aHUA rpyHTOBLIX BOA

BOZHEIM PEXXHMOM M04B (pHC. 2.23). ITO MPOABIAETCA B TOM, YTO BEPXHAA
rpaHMIa PacIPOCTPaHEHHs KOHKpelUMi OOBIMHO MapkupyeT HaubGoiee
BBICOKOE MOJIOKCHHE TpPYHTOBBIX BOJA MWIM BepXxoBoakH. IloaTomy
HCCIIeIOBaHHBIE U3BECTKOBBIE KOHKPEIMM MOI'YT pacCMaTpHBaThCsA Kak
YCTOIYHBEIE KDHTEPHH SKOJIOTO-THAPOJIOTHYECKOTO COCTOSIHHA MOYB.
IuarHocruueckue  OCOOCHHOCTM  M3BECTKOBBIX  KOHKpeELHMH

paccMoTpeHsI B Taba. 2.10.
Tabnuya 2.10
AvarHocTnyeckue oco6eHHOCTU M3BECTKOBLIX KOHKpeuni

HoBooGpa3zo- | Mopdosioras, XaMaIeCKHe H

HArHOCTHI€eCKO€ 3HaYICHHEe
BaHHH A

Kpyrakie uiny annuncopuaneie Bekunaomue Fe—Ca opriurediger |

Kopmnesam-cepue BCKHIIAXOLIHE

mlg’fﬁgiii}.- JKeJe30-KaIbeBbie OPTIITEHHbI
I ar:oume OBaIbHEIE KOHKPELMH pa3MepoM | BCTpedaloTcs B 104Bax, 3a60104eH-
- 5-10 MM, pexxe — Gosbie; HBIX JXECTKUMH IPYHTOBBIMH BOJA-
eBLIE O ol Fe, Ca MH, OOBITHO MEXIY 30HAMH
PTUITCA- enust Fe-Mn u Ca
| HBL (puc. 2.18) P acnpocrp:x-x o
OHKpelwy |
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lpodomkerue mabnuyst 2.10

JnarsocTaEYecKkoe 3HaYenne

Benecrie yrnoBaThie KpynHEIe H3-
BECTKOBLIE KOHKPEIIMH BCTPEYAIOTCS
B N0YBAX, 32060JI0UECHHEIX XKECTKHMH

TPYHTOBLIMH BOJIaMHi. BepxHas
TPaHHIIA HX PACIIPOCTPAHEHMA MpU-
YPOYEHA K YPOBHAM CTOSHMA IPyH-

TOBBIX BOJ B II03/IHEBECCHHMH

HosooGpa3o- | Mopdonorus, xaMadecKne o
| BaHHH |
Yriaopateie BCKMIAIOMHE Ca-KOHKPELMH
E;gg'l::e Benecslie, 9acTo xexroBaTo-6e-
y Hite m3- | 1€CHIE KPYTHBIC H3BECTKOBBIE
Kgg':m obsie | KOHKDELMH. Hwmerot pasmep 1o
X0 - 30-60 MM, TBepAbIe, IUIOTHEIE,
® u"c] :F. 2E 20) npeo6nagator Ca, Mg
Beneceie n3-
BCCT;(I:I::;e Benecrie uiu cepoBatsie Kpyn-
a];}?;m e kon-| FBIC H3BECTKOBEIC KOHKpELIH
oB — OKpYTJIble mapoobpasHele,
(okypaBmxs) JaMeTp 2{ c™M
(puc. 2.21)

HHpukarop Ha 3a6onavyuBaHue xec-
TKHMH I'PYHTOBEIMH BoJamH. Bep-
XHAA TPaHMIA X PacHpOCTPaHEHHA
COOTBETCTBYET HanbOoee BEICOKOMY
YPOBHIO NOABEMA IPYHTOBLIX BOJ B
TIO3AHEBECEHHU NIEPHOA; BEPOATHA
HAIIOPHOCTEL IPYHTOBRIX BON |

Kopudnena-
To-Cephle Kap-
60HATHO-TIHHK
CTEIE
KOJIYATEIE
KOHKPeLlHH

KopruHeBaTo-ceprle KoJlbYaThie
KOHKDPELHH HMEIOT NPaBWIbHYIO
¢$opmy 1Iockoro oBana ¢ OTBep-
CTHEM B IEHTpe. XPyINKHe KOJb-
neobpa3sHele KOHKpELMH BCeraa
HMEIOT OTBEPCTHE NOCEPENUHE.
JHunamerp konery — 1-3 cM, Ton-

Kap6oHaTHO-TIHHACTRIE KONEYAThIe KOHKPEIHH

Kosnbgarkle KOHKpELMH 06E9HO
BCTPEYAIOTCA B TNIEEBRIX FTOPH30HTAX
NOYB Ha TOHKOC/IOHCTRIX JIEHTOTHBIX
TJIHHAX C HeBRICOKHM COZEPKaHHEM

M3BECTH

(puc. 2.17)

Cger-
JI0-Cepo-KOpHd-
HEeBHIE
KapboHa-
THO-IJIHHHCTHIE
CNaHOKOJIbYa-
THIE€ KOHKPEIIHH
(puc. 2.18)

CaeTo-cepo-KOpHIHEBHIE Kap-
60HaTHO-ITIMHUCTHIE CIIAHHO-
KoJlb4aThie 6ypHO BCKMIIAIOMHE
KOHKpeLH 065IMHO 06pa3oBaHEl
CLIEMEHTUPOBAHHEIMU KPYMTHEIMH
KOJIBYaTHIMU KOHKPELIHAMH.
HMmeroT HempaBUIBHYIO GopMy,
pasmep — 7o 5-8 cM u Gonee.
TTo oTBepcTHAM KoJeLy 0OIYHO
KOPHH PAcTCHHUMH

Criai{HOKONIbYaThIe KOHKPELMH IIpH-
YPOYEH K CHIILHO OITIEEHHBIM TOpH-
30HTaM IOYB Ha TOHKOCJIOHCTRIX
JIEHTOYHEIX IJIHHAX, 06OraleHHBIX

H3BECTHIO :

2.4.4. XXene3ucrtble LeMeHTaLuOHHbIe, MUHUCTbIe
HaTe4YHble, HEKOHKPeLMOHHblIe aMOp(Hbie U
KpMcTannuiyeckune HoBoobpasoBaHusA

2.4.4.1. MMnockue ropusoHTanbHbIe Xene3ucrbie u
rymyc-Fe-Al yemeHTauuOHHbIe HOBOOGpa3oBaHuA

24411,

Mcesnocdubpri

Brepsbie TepMuH «rceBno¢ubpe» 6su1 npemnoxen I'.H. Boicouxum
(1911) gns o603HaYeHHs 6YpPOBATHIX, IEMEHTAIMOHHBIX JKEIE€30THAPOX -
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CHZHBIX XXWI, PacIOJIOXKEHHBIX B CyINleCUaHO-TIECYaHBIX MoYBaXx. ITozxe
nop ncesnodhH6paMu CTamy NOHHMATh BCE CLIEMEHTHPOBaHHEBIE THIPOK-
cuaoM xenesa ToHkue (0,55 cM) mpocion B mpoduie IerkhxX Mo4B Ipex-
MYILECTBEHHO TOPH3OHTAIBHOTO NPOCTHpaHUA, ¢opMupylomuecs 6e3
y4acTHsA IPYHTOBBIX BOJ B pe3yjbTaTe HWLUIIOBHAIBHOrO mponecca [3aii-
JensMaH, 1981].

HoBoo6pa3oBaHusA Takoro THIa NOJ pa3IHYHBIMH Ha3BaHMAMH ObUIH
ONHCaHAI B IECYAHBIX IOYBaX MHOTUX GHOKIMMAaTHYECKHX 30H — OT Ce-
BepHO# Taiiru [Tonkonoros, 1970] no TpomukoB [[aens, BopoHkos,
1965; Mopo3osa, 1978]. IlouBsl, HMeOLIME XOPOLIO BRIPAXKEHHBIE IICEB-
n0o(puOpoBEIE TOPU3OHTHI, GBI BEIAENICHE! B OTACIBHEIM THII KOBapBaH-
HeIx mo4B [Stefanovits, 1971]. Takoro BHAa HOBOOOpa30BaHHUA MOTYT
HTpaTh CYINECTBEHHYIO pOJIb B 0O€CIeYeHHH BIArod M MHTAaTeIbHBIMH
3JIEMEHTaMH COCHOBBIX JiecoB [Opnos, Komenskos, 1971].

JetanbHo cBoiicTBa mnceBAOQHOp, MX TEHE3HC, AMATHOCTHYECKOE
3Ha4YEHHE U POJIb BO BIaroo6ecrneyeHHOCTH JIECOB OBLIM H3Y4EeHBI HAMH Ha
Teppuropun Okcko-Memepckoro monecks [3afinensmaH, baHHHKOB,
1996, 1997, 3aiinensman, Hukudoposa, 2001].

Hau6onee oryeTnMBO ICEBAOPHOPHI — TOHKHE OXeENE3HEHHEIE
LEMEHTaMOHHbIe HOBOOOpa30BaHUA — MPOSBIAIOTCA B Mpoduiie aBTo-
MOP(HBIX HEOTJIEEHHBIX HIH I'TyOOKOOIIEEHHBIX IT0YB, IPEUMYILECTBEH-
HO, B YCJIOBHAX MOJIECCKUX JIAaHAMAa(TOB.

Hapacranne crenenu ruppomopdusMa, BHI3BAHHOE NPHOIMKCHHEM
YPOBHSA IPYHTOBBIX BOJ K IOBEPXHOCTH, OKa3bIBa€T 3aMETHOE BIMAHHE Ha
ux mopdonoruso. IIpu 3ToM HabmogaeTcs H3MeHEHHE LiBeTa nceBnodpuop
OT KpacHOo-0yporo B HeorJieeHHO# 0 OypoBaTo-ceporo — B rirybokoor-
JIEEHHOM U Cepo-CH30T0 B IlIeeBaTOM [10YBax. B TOM e HanpaBleHUH — C
YCHJICHHEM TMApOoMOp¢dH3Ma — IPOMCXOIUT YMEHBIIECHHE KOJIHMYECTBA
niceBopuoOp B NOYBEHHOM npoduie (puc. 2.24).

BMmecte ¢ TeM psan cBoiicTB nceBpoduOp mHOYB pasHOH cTeneHH
3a6onoyeHHocTH ocTaloTcs obmumu. Hepenxo Han mnceBpodubpamu
AMEIOTCA  HeOonbIIMe  OCBETIEHHbIE HpOCIOH.  ManoMoIHEIe
riceBAOQGUOPEI BceX HMCCIECAOBAHHBIX MOYB HMEIOT CKBO3HBIE MEJIKHE
OTBEPCTHA AUAMETPOM JI0 3 MM, KOTOphIE COXPaHAIOTCSA, IO-BHAMMOMY, B
MECTax paHee CyIECTBOBABIINX KOPHEBHIX XOMIOB.

B nceBpodubpax u3 HEOINECHHEIX, ITyOOKOOTIEEHHBIX U II€EBATHIX
NnoYB. OOHapy)XeHa sABHas BepTHKaIbHasi AudPepeHIHanus 1o
rpaHyJIOMETpPHYECKOMY COCTaBY U 1o okpacke. B nceBnopubpax pasHoit
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Puc. 2.24. Cxema mopchonornyeckoro cTpoeHus npodunen nerkux nous
Ha hnioBrornauuansHbIX neckax. Okcko-Mewepckoe nonecbe. [loyesi: pas-
pe3 1 — Gypble onoasoneHHble nceBgothubpoBble, pa3pe3 2 — NnoA3onuc-
Tble rny6okoorneeHHble nceBnoguGpoBbie, paspes 3 — noas3onNUcTble
rneesartble nceBao¢uGpoBbIe, pa3pe3 4 — AepHOBO-NOA3ONUCTLIE FNeeBbie
ryMyC-Xerne3ucTo-unsnioB1anbHblie
MOIIHOCTH 3TO INpPOABIAETCA B PaslIUYHOH cTeneHH. B MaloMOIIHEIX
ncesgopubpax audepeHuMaMA MPOABIAETCS JHIIb B TOM, 4YTO HMX
BEPXHAA IOBEPXHOCTh Ooyee riaakas, 6e3 OCTpPHIX YIJIOB M KPYITHEIX
MHMHEPAIBHBIX 3€PEH IO CPaBHEHHIO C HIDKHEH IOBEpXHOCTHIO. B
MOIIHBIX nceBRodubpax (> 1 cM) BrenseTcs BepXHHH 6oee IIOTHBIA
6enechlii CIIOH ¢ JOCTaTOYHO IMIaAKOH MOBEPXHOCTHIO. MOIHOCTE 3TOro
CIIOS COCTaBIAET BepxHHe 2—4 MM nceBodubpa. Bropoit ci1oif MOIHEIX
nceBao$pubp — KpacHO-OypEIil ¢ BKIIOYCHHEM KPYIHBEIX MMHEPAIbHEIX
3epeH. XOpoIIO MPOCMAaTPUBACTCd TOPH3OHTAIbHASA  CIIOUCTOCTh
KpacHO-Oyporo cmos ¢ MeCTHRIMH (parMeHTapHEIMH OenechIMH
IPOCIIOAMH.

B Mommubx nceBno¢ubpax He OOHapy)XEHBI CKBO3HBIE OTBEPCTHS,
CBOMCTBEHHbIE MaJIOMOIIHBIM IceBAOPHOpaM. MOXHO Npearnosarars,
410 MNOA0OHbIE 00pa3soBaHUA CYIECTBOBAIH paHeEE, OJHAKO IO Mepe
OTMHMpaHMA W pa3loXKEHHA KOpHEH OTBEPCTHA 3allONHAINCHE TEM
MaTepHaioM, KOTophiii GpopMupyer u cam nceBrodudp. OcobeHHOCTHIO
MOIIHBIX NceBIo(GUOp ABNIAETCA TOPH3OHTAIBHOE PAaCIPOCTPAHCHHE B MX
TOJIIE H IO UX NIOBEPXHOCTH KOPHEH pacTeHHH.

Hapacrauue cremeHd ruapoMopdu3Mma, BEI3BAHHOE MPHOIDKEHHEM
YPOBHA TPYHTOBBIX BOJ K ITOBEPXHOCTH, 3aMETHO BIMJACT Ha ILBET
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nceenopubp. OHM mpHOOpeTaoT Ccepylo, pXkKaBo-cepylo OKpacKy. Mx
9HCIO B NMpo(duiie MOYB M MOIIHOCTH Pe3KO COKpamaioTes. B rieeBbix
104YBax NCceBA0GHOPEI OTCYTCTBYIOT.

Ilo cpaBHeHMIO C BMemAIOIMMH TOPH30HTaMH B ImceBHodubpax
obHapyXHBaeTCq 3aMETHOE HaKOIUIEHHE (ppakuuy GpU3NIECKOi IIIMHBI 1
0c0OEHHO — WINCTOMN (ppaKLMK.

B pasnMyHEIX moYBaxX 3TO HaKOIUIEHME Ha MOpANoK u Goiee
TIPEBHILIACT COAECP)KaHME Hila BMEIAOMMX ropu3oHToB. I1o conepxanuio
wmcroi ppakiuuu nceBgopUOPEI MOYB Pa3HOI CTeNeHH 3a00JI04EHHOCTH
CYIIECTBEHHO HE OTIHMYAIOTCA APYT OT Apyra. MakcuMaiasHbele 3HaUYEHUA
3TOro MoKa3aTeNs YKIaAbIBAlOTCA U1 HEOTJIEEHHBIX, Iy 60KOOTTIEEHHBIX
M TIeeBaTHIX MOYB B ciexyommi pan: 7,9-7,4-5,8%. CopepxaHue
necyaHelx ¢pakouii B nceBgoduOpax BceX IOYB HE3HAYUTEIHHO
OTIIMYaeTC OT COJEpXaHMA MeCYaHBIX (paKkuuii BMEIMAIOIHX
rOpU30HTaX.

IlmoTHOCTH cloXKeHUs MaKCHMajbHa B mceBno¢ubpax HeorneeHHOH
nouBH — OKONO 2 r/cM’. C HApacTaHMEM CTENEHH THApOMopdu3Ma
OTMEYaeTcd 3aKOHOMEPHOE YMEHBIIEHHE IUIOTHOCTH  CIIOXKEHHA
nceBnopuOp M CHIDKEHHE pasHHULBI MEXTY IUIOTHOCTAMH CIOXKEHHS
ncesno¢pu6p M BMEMAIOMMX WX Tropu3oHTOB (2,00-1,72-1,69 r/cm®
COOTBETCTBEHHO B HEOITICCHHBIX, TI'TyOOKOOTJICEHHBIX M TJIeeBaThIX
MOYBax).

BhIcOKkasd IUIOTHOCTh CIIOXKEHHS HOBooOpa3oBaHMii o00ycroBHIa
HHU3KHE 3HaYeHUus ux obueit mopucroctu (25% B ncepopubpax 6ypoit
no4skl). O6mas nopucTocTh NceBAoGUOp B psALy MOYB HEOTNIEEHHAsd —
romybokoorneeHHas — TiieeBaTas ObUla paBHa COOTBETCTBEHHO
25,0-34,8-36,2%. Pa3nuna mexxay obmei mopucrocTbio ncesno¢pubp u
BMEINAIOIHUX TOPH3OHTOB B TOM e pAxy cocTaBuia 17,8—6,3-6,6%.

IceBpodpnbpam CBOMCTBEHHA CYILIECTBEHHO 60npmas
BOJIOYAIEPXKHBaIOIas criocobHocTh. OLeHka poiu nceso¢pudp B BOJHOM
6anaHce mokasana, 4To B Mpoduiie HEOTrTIeeHHOH MOYBbI 3a CYET KaXXJO0T0
CaHTHMETpa MOIIHOCTH nceBao¢uOp, obnamaromed MOBBIMIEHHOM
BJIarOEMKOCTBIO, MOXXET YAEpXKUBAThCA B IOYBEHHOM MpodHiIe
JONONHUTENBHO 0,8 MM BIard 10 CPaBHEHUIO C BMEUIAIOIHM FOPH30HTOM
TOH K€ MOIIHOCTH.

Moiusie nceBpopubper (> 1 cMm) ob0namaroT HH3KUMH KO3(-
¢unmentamu punsTpauun — 0,06 M/CyT., T.e. 5TH HOBOOOpa3oBaHMA
o6najaloT CBOMCTBaMH BOJOYNOPOB. MOXKHO HpeAnoiarath, 4TO
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[IOBCEMECTHO BCTPEYAIOIIEECH OCBETICHHE -BEPXHETO KOHTAKTHOIO CIOA
BMEIIAIONIEr0 TOPH30HTA M IOBEPXHOCTH IceBHOoQHOpa CBA3aHO C
NEPHOAMYECKMM 3aCTOEM 3Jie€Ch IPaBHUTAIIMOHHOMN BJAarM M JIOKAJIHHEIM
riaeeoOpa3oBaHHEM B YCIOBHAX 3aCTOHHO-IIPOMEIBHOTO PEXHMA.

IIceBnoGHOPE 3aMETHO OTIMYAIOTCA OT BMEIIAIOLIMX TOPH30HTOB
BHLICOKHM COJICpXXaHMEM WINCTOH (paKkUUH, BBICOKHMH 3HAYEHHSMH
IUIOTHOCTH CJI0XKE€HHMA H HU3KOH NOpUCTOCTHIO. [IceBaoduGpL! sBs0OTCA
oonee KHCIEIMM oOpa3zoBaHMAMH. OHM 0OOrail€HBl IOABHIKHEIM
ATIOMHHHEM, HECWIMKAaTHBIMH ¢opMaMH JKelle3a, OpraHHIeCKHM
yraeponoM. IlceBnoduOpEl OKa3bIBAlOT 3HAYHUTENBHOE IIOJIOXKUTEIBHOE
BIMAHHME Ha BJIaroobecIe4eHHOCTh PacTeHH# ¢ IiIy6oKo# KopHeBOM
CHCTEMOH Ha 3THX No4Bax. Pons nceBnodubp B 3TOM cirydae ocobeHHO
CYIECTBEHHa €IN€ W IOTOMY, 4YTO OHHM Haubollee HHTEHCHBHO
¢dopMHpYIOTCS Ha HauMeHee OOeCNeYeHHBIX BIIaroil BOJOPa3JeNBHBIX
mouyBax. Ha »o3tux mnosummax nangmadra BKiIag mncepodubp B
THAPOJNIOTHYECKHH PEXUM I0YB OKAa3bIBAETCA 0COOEHHO 3HAUUMEBIM.

IIpucyrcTBUe B nouBeHHOM mnpodmie nceBgo¢udp cBUAECTENBCTBYET
006 OTCYTCTBHHM MM HENPOHOJDKUTENHHOM BIMAHHM IPYHTOBHIX BOJ Ha
noyBooOpasoBanue. JMUTENbHOE WM IOCTOSHHOE O0OBOAHEHHE
HpenaTcTByeT ux GopMupoBaHuio. IloqTBEpXKACHHEM 3TOH 3aKOHOMEp-
HOCTH ABJIACTCA YMEHbIICHHE KOIUYECTBA NceBNoGUOp H BEIpaBHUBaHHE
HX CBOHCTB CO CBOMICTBAaMH BMEHIAIOIIMX T'OPH30HTOB [0 Mepe MpuOIIKe-
HHUA TPYHTOBBIX BOJ K JHEBHOH IIOBEPXHOCTH.

2.4.4.1.2. TeMHble UNNIOBUANbHBIE rymyc-Fe-Al
LleMEeHTaLUMOHHbIE FOPU3OHTbI

Temusie wutioBHaNBHBIE TyMyc-Fe-Al nemenTammonHs1e 06pa3oBaHus
¢bopmupyIoTCs B MpoGWIAX JErKUX MOYB NPH HErTyGOKOM 3alleraHHuH
rpyHTOBBIX Boj (01,2 M) OT IHEBHOI MoBepXHOCTH (pHc. 2.25). Kak mpa-
BHJIO, 3TO YIUIOTHEHHBIC WIINIOBHAIbHBIE TOPH30OHTH B HpodHie
JEPHOBO-TIOI30JIUCTHIX MOYB M MOA30J10B. Bee 3TH MOYBBI MHTEHCHBHO
orneeHsl  (rnmeeBele  mouBbl). IlosBIeHME TakMX  TOPH3OHTOB
CBHIETENbCTBYET 00 HHTEHCHBHOH 3a00109€HHOCTH MO4B, KOTOPEIE OT-
JMYAKOTCA HETTyOOKHMM 3aleTaHHeM IPYHTOBBIX BOJ.

2.4.4.1.3. OpTt3aHa

Opr3aH — KeJIE3UCTOE THAPOTEHHOE IEMEHTALMOHHOE HOBOOOpaso-
BaHMe, BO3HHKAIONEE B 30HAX ajpalldM JIETKHX (TIECYaHO-CyNecdaHbIX)
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MOYB Pa3HOTo reHes3uca
Tpy 61M3KOM 3a51eraHuK
c11a600XKeIe3HEHHBIX

(mo 10-12 mr/m) rpys-
TOBBIX BOX (puc. 2.26).
HM. CubupueB (umr.
mo 1951) cuwran, uro
MECOK OPT3aHIOB «ECTh
OOBIKHOBEHHBIH no-
YBEHHBIH WIH NOMN0Y-
BEHHBIH IECOK, CIIEMEH-
THPOBAaHHBIA  IIpHMe-
camm». 10.A. JIusepos-
ckuii (1933, 1948),
HU.C. Kaypuues wu
B.C. Iumosa (1966) u
Op., TaKk JXe€ Kak H
H.M. Cubupnes, cBA3bI-
BaJI{ NOABJIEHHE
OpPT3aHJOB C MOA30JIO-
o6pa3oBaTebHBIM MpO-

e ot B neccom. ITo MM. ®u-

rymyc- LIeMEHTaUMOHHbIA FTOPU3OHT B _

npochune non3ona Ha chnioBUOTNALMANBHBLIX natosy (1922) Henpe
neckax B paioHe r. Pocrok. Fepmanun MEHHBIM YCJIOBHEM 00-

pa3oBaHMA OPT3aH/a AB-
JIeTcs HEOMHOPOAHOCTh IPaHyJIOMETPUYECKOTO COCTaBa IOYBOOOpasyro-
et nopozsl. E.B. Apunymikusa (1939) npuiina k BRIBOAY, YTO «OPT3aHIbI
SBISIOTCA CBOEOOpPA3sHBIMHM W/UTIOBHATFHBIMH T'OPH30HTAMH NECYaHBIX U
cynecyaHbIX mous» (c. 204). B ornuune ot E.B. Apunyukunoii, I'.®. Mo-
posog (1901, 1930), I'.H. Beiconxuii (1911), C.C. Heycrpyes (1911, 1930),
A.A. 3aBanmnnmH (1951) u gpyrue ykassiBaiy Ha THIPOr€HHOE IPOMCX0XK-
JieHHe 3THX HoBooOpa3oBaHuii. @.P. 3aiinensmanoM (1969, 1974) npusene-
HBl JIOKA3aTeNbCTBA B IONB3Y THOPOTEHHOM Teopud oO6pa3oBaHHA
OpT3aHJIOB M MIOKa3aHO HX aKTyaJbHOE JHarHOCTHYECKOE 3HAYCHHE.
OpT3aHI0BLIi TOPU30HT Beeraa (POpPMHpYETCSs HENOCPEACTBEHHO Haj
rieeBbIM (puc. 2.27). IIpu 3T0M, YeM HHTEHCHBHEE 3a60JI04€HHOCTD IIOYB Ha
OMKPbIMbIX TEPPUTOPHSAX, TeM OIIIDKE K JHEBHOM MOBEPXHOCTH H YacTO TEM
MOIIIHEE OPT3aH/OBbIH TOPH30HT. Ha OTKPHITEIX y4acTKax MOYBEHHO-THAPO-
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JIOTHYECKOrO CTaLH-
oHapa B Impefenax
MockoBckoii Merie-
psl B He3abomoueH-
HBIX, DIyOOKoOIIIe-
€HHBIX, TJICEBaThIX M
[JIEEBEIX TOYBaX €ro
BEPXHSA IPaHUIIA Ha-
XOAUTCA COOTBe-
TCTBEHHO Ha IIyOu-
Hax 100-110, 85-95,
55-60 u 40-50 cm.
OpTt3aHaoBLIe

FOPH30HTHI BCerna
oTiIHyalTca Ooiee
TSDKENBIM

rpaHyJIOMETPHYECK
UM COCTaBOM IO
CPaBHEHHIO c

KOHTAaKTHBIMH CJIOSMH H ITOBBILIEHHBIM COJIepXKaHHEM HIIHCTOH (PpaKIHu.

IIpu oueHke jerkux mo4p OoNbIIOE 3HaYeHHE MMEIOT CBeleHHsA 00
06X 3aKOHOMEPHOCTAX BOAOIPOHHIIAEMOCTH OpT3aHzaa. B memoMm mo
NPOQHUIIO JIETKKX MOYB HIDKE MOBEPXHOCTHOIO T'YMYCOBOI'O FOPH30HTa
MHHHMaIbHas1  (QMIBTpalMsAd  CBOMCTBEHHa  CIIEMEHTHPOBaHHBIM
rugpookuceio  kemesa cunosMm  (1,6-1,7 © m/cytku). Diybxke B
HENOCPEICTBEHHO NMPUMEIKAIOIEM K OPT3aHAY IOPU30HTE OIJIECHHOIO
necka BOJONPOHHUIIAEMOCTh OoJblIEé NMOYTH B YETHpe pasa H B
HCCIIEIOBaHHOM ClTy4ae JocTHrajia 5,8 M/CyTKH.

JaHHBIE - MONy4YeHbl NpPH TIIyOOKOM 3ajieTaHMM TIPYHTOBBIX BOJ
METOAOM HH(MIbTpaLUH.

OpT3aHOBbIE TOPU3OHTH  OTJIMYAIOTCA PAAOM  XapaKTepHBIX
0cOOEHHOCTEH XHMHYECKOr0 cOCTaBa. B HHX IO CpaBHEHHIO C
BMeIIAIOIIeH TONMIed MeJIKO3EMUCTHIX NOYBEHHBIX TOPH30HTOB BEIIIE
cofiepXaHHe JKelie3a, AMOMHHMA, ¢ocdopa M MapraHma M HHXKE —
KpeMHe3eMa. OTH CBOMCTBa OTYETIHMBO IPOSBIIAIOTCA KaK B BaJlOBOM
XMMHYECKOM COCTaBE OPT3aH[a, TaK U B €ro0 WINCTOH (QpaKIHH.

IuaporeHHOe MPOMCXOXACHHE OpT3aHga NOATBEPXKIAeT GanaHc
obmero jkenesa, OMIOBHUPOBAaHHOrO W3 TopH3oHTa A2 u
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aKKyMYJIMPOBaHHOI'O B OPT3aH[OBEIX OYpHIX M J€pHOBO-NOA30IMCTHIX
OIJIEeHHBIX MoYBax (Tabi. 2.11).
Tabnuya 2.11
O6wmir 6ananc Fe,0; B 6ypbiX ¥ AepPHOBO-NOA30NMUCTbIX
orJfieeHHbIX OPT3aHAOBbIX Cynec4aHbIx NoyBax (B Tonue
ropusoHToB A1-A2-B-Ort)*. MockoBckas Meuepa, nec

Brimoc n3 AKKYMYAS-| \ o imoc B O6mpmii 6ananc
Hossa, paspes TOPH30HTOB o mo npodumo
Al-A1A2-A2| FoP-B Ort | A1-A2-B-Ort.
Bypas onoj3onexHas, pas-
pe3 4] -0,3 +3,8 +1,3 +4,8
JlepHoBo-cnabomoa3onuc-
T 42 -0,6 +10,4 +7,0 +16,8
epHOBO-TIOA30NHCTAS _
\rieeBatasi, paspes 43 L1 2,5 +7.0 +8.4
JlepHOBO-CHIIBHOIIOA30- _
3 44 1,1 -0,9 +5,1 +3,1
* + HaKOIUIEHHEe; — BBIHOC.

OO6BeM BBIHOCA JKeTle3a U3 ONIOJ30JCHHBIX TOPH30HTOB KOJTMYECTBEHHO
HE CONOCTAaBUM C aKKyMYJIAI[MEH 3TOro 3JIEMEHTa B OPT3aHIE AaXe NpH
YCIIOBHH, YTO BCE 3JIIOBHHPOBAHHOE Xele30 OyIeT CoCpe0TOYEHO B 3TOM
cioe [3aiigensman, HapokoBa, 1974; 3aiinensMan, 1998].

B 3T0if cBA3M HeoOxoauMO OOpaTHMTP BHHMaHHE elle Ha OMIHO
obcrosrenscTBo. OUueBHAHO, HAKOIUIEHHE XKele3a B ropusoHTax B u Ort
6ypoit, nepHOBO-c1ab0MOA30IUCTOM ITTyO0KOOITIEEHHOM B IEPHOBO-TIOA-
30JIMCTO# IJIeeBaTOM IMOYB, Pe3KO MPEBRIMAIOIIEE €Er0 BRIHOC U3 DIIIOBH-
anmpHOM (A1-A1A2—-A2) Tonuy, CBUAETENBCTBYET O TOM, YTO B 3TOM
CIIy4ae UMeeT MECTO ero rHAporeHHas akkyMynauus (Tabi. 2.11).

Pe3ynbTaTel pacdeToB IOKa3hIBalOT, TAKMM 00pa3oM, HECONMOCTaBH-
MEIE pa3IH4YMsa MEXIY SMIOBHATLHBIM BEIHOCOM JKelle3a H €ro ruiporeH-
HEIM HaKOIUIEHHEM B ITpo¢uIe MoyB. ITO HAKOIUIEHHE ITPEBHIIIIAET BEIHOC
B 3—17 pas. TakuM 06pa3oM, OpT3aHAOBbIE TOPU3OHTHI B MPOdUIIE JTErKHX
[10YB BO3HHMKAIOT B pe3yJIbTaTe HENPEPHIBHON THAPOreHHOMH aKKyMY IIALMH
OTPOMHEIX Mace )kejle3a, TPAaHCIIOPTHPYEMBIX K 30He a3paliy rPyHTOBEI-
MH BOJIaMH.

BanancoBele MojacyeThl MOKA3bIBAlOT, BO-IIEPBHIX, YTO 0OpazoBaHHE
OPT3aHJOBBIX TOPU30HTOB IPOMCXOAUT HE TONBKO B IIOA30JIUCTHIX, HO U B
OypeIX Mo4Bax, B mpodune KOTOPHIX BOOOIIE OTCYTCTBYIOT CaMOCTOS-
TeJIbHbIE TIOA30IMCTEIE TOPU30HTHI; BO-BTOPBIX, YTO HE3aBUCUMO OT I'eHe-
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3Uca aKKyMyJdlus JKejie3a B
npoduie OpPT3aHHOBEIX IOYB
HMEET THIPOr€HHBIH XapaKTep;
B-TPETBHX, YTO THIAPOreHHas aK-
KyMYJISLIUSA JKelle3a MPOUCXOUT
HE TOIBKO B OPT3aHAOBEIX, ILIOT-
HO CIIEMEHTHPOBaHHBIX TI'OpH-
30HTaX, HO M HaJ HUMH; B-4eT-
BEPTHIX, YTO abCONIOTHAas KOH-
LEHTpaL|A Kee3a B OpPT3aHAo-
BOM TOpH30HTE 3aBHCHT OT
CTeneHH 3a00109EHHOCTH IIOYB H
KOHLIEHTpaLlu! )Kenesa B
IPYHTOBBIX BOAaX.

B craguM MHTEHCHBHOrO 3a-
6onaunBanus (ryieeBaThIe H, 0CO-
6eHHO, IieeBhie IOYBHI) pE3KO
COKpamaloTcs  MPOAOJDKHTENb-
HOCTb [IEpHOAa adpalliH NIOYBEH-
HOTo NpoQHIA M BO3MOXHOCTh
mepexojia 3aKHCHOro JKejle3a U3
TPYHTOBBIX BOJi B OKHCHBIE CO€-

B e JUHEHHA B 30HE OpT3aHOa. B

Puc. 2.27. Opr3anpoBbii ropusowr ITOM CIIydac OKa3hIBAIOTCH ME-

B npotune 6ypoi onoA3oneHHON Hee GJIaronpHATHEIMHU U Y CIIOBHS
noysbl. MockoBckas Meuwepa KPHCTAIUTH3AIHH aMOpd)Hoii HJ-
POOKHCH XeJie3a [0 CPaBHEHHIO CO €1ab603a00I0YeHHPIMU TTOYBaMHu. B
OpT3aHJOBBIX FOPH30HTAaX YacTO HabMIONaeTcss OTHOCHTENIEHO BHEICOKAs
aKKyMyJBILHA Jkejle3a Ha HaYaJIbHEIX 3Tamax 3abojiayvBaHMsA 1TOYB M 3a-
METHOE CHIDKEHHE COIepXKaHH XKejle3a B OpT3aH/e B HHTEHCHBHO 3a60-
JOYeHHbIX moyBax. IIpM 3TOM, OJHAKO, HECMOTPA Ha YMEHBLICHHE
KOHIIEHTPALlUH JKeJie3a B OPT3aHAC IpH YCHICHHH 3abolladuBaHUsA, €r0
MOILIHOCTh OOBIYHO BO3pAcTaeT, a BEpXHAA rpaHHLIa TOJHUMAETCS K I10-
BepXHOCTH. IIOCKOJIbKY B YCIOBHAX IPOrPECCHPYIOIIETO rHAPOMOpdH3-
Ma Ha OIpeJieIeHHOM 3Tarne (B JaHHOM ClTydae B pAxy He3ab0/09eHHbIE
— IIIeeBkIe NOYBHI) HabMIOAaeTCs yBEIUYEHHEe MOLIHOCTH IOJ30JIUCTHIX
M OpT3aHAOBEIX TOPH30HTOB, CO3JAETCA BIEYATIEHHE, 4YTO C
HHTEHCHBHOCTBIO ONOA30/IMBAHKA YBEIMYHBACTCSA KOHIIEHTPALHA XKele3a
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B MOmMHOM opT3aHae. OZHaKO OHO HE COOTBETCTBYET IaHHBIM
KOJINYECTBEHHO OLIEHKH.

Hanuyme opT3aHIOBBIX TOPH30HTOB B NPO(QHIIE JIETKUX MOYB CIIY)KHT
yK33aHHeM Ha BO3MOXXHYIO HeOaronpHATHYIO KOHIICHTPALHUIO JKelle3a B
IPYHTOBBIX BOJIaX, CITOCOOHYIO BHI3BAaTh 3aKyMOPKy ApEHaXa.

OpT3anasl — 06s3aTeIbHbIE YIEMEHTH IPO(MIIA TETKHX I10YB B 30HAX
611M3KOro 3a7eraHus 0XkeIe3HEHHBIX TPYHTOBBIX BOJ — MHTEPECHBI M Kak
cybcTpar, B KOTOPOM Pa3BHBAIOTCH KOPHEBEIE CUCTEMBI PACTEHHIA.

YcraHoBiIeHO, 94TO abCOMOTHOE cofepKaHue XKelle3a B OPT3aHIOBRIX
rOpH30HTaX He mpeBbimaeT o6pr4HO 3—7%. BereranuoHHsle HccnenoBa-
HMS, IPOBEIEHHBIE C Pa3IMYHBIMH paCTEHUAMH, ITOKa3aJH, YTO Ha Ilecya-
HBIX M CyHeCcYaHRIX IOYBaX YBEIHYCHHE COAEpKaHMA Keje3a B
KOPHEOOUTaeMEIX TOPH30OHTAX A0 TAKUX 3HAYCHHUH He IPUBOJUT K yTHETe-
HHIO KYJIBTYp, a, HallpOTHB, 6JIArONPUATHO OTPAXKAETCA HA MX Pa3BUTHHU U
ypoxae. BMecTe C TeM II0THOE CII0KEHHE OPT3aH/a ABJIAETCS Mperpagoi
I HOPMAJIGHOTO pa3sBUTHA KopHeit. [ToaToMy npu 6113KoM 3ajieraHuu
9TOro roOpU30HTA K AHEBHOH NoBEpXHOCTH (Ha raybunax 40—60 cM) nemne-
coobpa3HO mpexycMaTpuBaTh MeEXaHH4YECKOe pa3pyIleHHE OpT3aHIOB
[3aiimensMman, 1975].

OpT3aH/OBEIE TOPH3OHTHl BCTPEHalOTCA B IIpodmie pasHEIX B
reHeTHYECKOM OTHOIIEHHH ITOYB Ha Pa3IMYHbIX ITyOHMHaX, HO Bcerja
HEMOCPENCTBEHHO Ha TJIEEBOM pEOyLHPOBAaHHOM ropusoHTe. HMx
HOJIOXKeHHs, KaK MOKa3aIy TuApooruyeckue Habmoaenus [3aknensmaH,
1985], onpenensaroTcs Kone6aHMAMH YPOBHA IPYHTOBBIX BOA U OOBIYHO
OTBEYAIOT MAKCHMAJIbHO BEICOKOMY CTOSIHHIO BECHOH B KOHIlE 2—3 JeKa/Ibl
II0CJIE 3aBEPIIEHHs CHETOTAsHAA

2.4.4.2. TnnHNCTbIE HaTeYHble HOBOOOpa3zoBaHUA

2.4.4.2.1. KytaHbl

KyTaHbl — HaTe4YHbI€ INIMHUCThIE HOBOOOpa3oBaHMs, CBONCTBEHHEIE
[I04BaM, B poduIe KOTOPHIX BHIPAXKEH HLTIOBHAIBHEIH IpoLecC, U3/1aB-
Ha NpHBIcKaJyd BHHMaHHEe MHOTHX HccllefoBarelieii. BnepBrie aTH Ho-
BooOpa3oBaHus ObLIH M3y4deHs! B.B. 'emmepnunrom B 1922 r., a 3ateM B
1938 r. C.C. Mopo30BbEIM. B Tpyax 3THX aBTOpOB OHM ITOJTy4H/IH Ha3Ba-
HHE «KOpOYeK», B paboTax npyrux — «monsiHATa» [Spunosa, [Tapdeno-
Ba, 1959], «rMMHUCTBIX HaTekoB» [Munammua, 1958; Veneman at al.,
1976]; «rexymeii nnasmepy (Fliessplasma) [Kubiena, 1953] u np.
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R. Brewer (1964) npeanoxun A HUX Ha3BaHHE — «KyTaHe. OH Kiac-
cndUUHPOBAl HX MO BEHNIECTBEHHOMY COCTaBY — «CKEJIETAaHBI»,
«apXXWUIAHBD), KMAHTaHED, «beppaHb» U ap.

M3yyeHue HaTeYHBIX HOBOOOpa3oBaHMH (KyTaH) HHTEPECHO MOTOMY,
YTO OHH INPHUYPOYEHBI K Y4aCTKaM HWIUTIOBHAIBHBIX FOPH30HTOB MMOYBEH-
HOTO MpOQHUIIA, B KOTOPEIX MPOMCXOIUT Haubomee HanpsHKEHHOE M0YBO-
00pa3oBaHHe B COBPEMEHHBIX YCIOBHAX. JTO OOCTOATENECTBO HMeET
cedyoIIMe THAPOIOrHYeckne 06bACHeHUA. [ IMHACThIE KYTaHBI BEICTH-
JIaI0T IIOBEPXHOCTH NMOYBEHHBIX OTJENBHOCTEH (MEA0B) M 00pa3yIoT CTEH-
ki TpemuH. Ilo 5THM TpemMHaM B TEIUIBIH NEpHOJ OCYIECTBIAETCS
perylspHas MUTpalid IPaBUTALHOHHOM BJIary, B HUX, PeXJe BCEro, Ha-
6moaeTcs 3aCTOi BOJBL. DTO ABJICHHE MOXET HMETh MECTO H TOT/Ia, KOT-
na BEPXHHE TOPH30HTHL Tnpodmwid obnagaloT  onpeneneHHOH |
aKKyMYJIMpPYIOIIe# CHOCOOHOCTBIO, a MX BIAXHOCTh HHXE IMpelenbHOM
noneso# BraroemkoctH (< II[IB). Boga momagaeT B TpewiMHbI B TOM CIIy-
Yae, €ClIM Ha NIOBEPXHOCTH IMOYBHI- QOpPMHUpYeETCcs CTOK. TpemuHsl 04B
OKa3bIBalOTCA TakMM 006pa3oM BOZONPOBOIALIMMH KaHAJIaMH, [0 KOTO-
PLIM CHCTEMaTHYECKH, B TOM YHCJIE H B 3aCyLUTHBbIH JIETHHI NIEpHOJ [10-
Clle TMBHEBBIX OCAIKOB, MUTPHpYET IpaBUTallHOHHAsA BoAa [3aiiienbsMaH,
1974; 1985]. B TpemuHbI aKTUBHO NPOHMKAIOT KOPHH pacTeHHii, obora-
I[asg MEJIKO3eM KyTaH OpraHHYecKMM BelecTBOM. B pesynbrare nokais-
HOTO TNEpEyBIAKHEHWA, HAIMYMA OpraHHYECKOro BemIeCTBa H
aHa3pobHOH reTepoTpodHOH MHUKPODIOPE BOZHMKAIOT YCIOBHA JUIA
Pa3BHTHA COBPEMEHHOro rieeobpa3oBaHHsA Ha MOBEPXHOCTH CTPYKTYP.
HMenHO B 3THX 30HaX B CYTIMHHCTBIX H INIMHUCTBIX IOA30JIMCTHIX OYBAX
Hpex/ie BCETo MOSBIAIOTCA MOPHOXpPOMATHYECKHE IIPU3HAKH OTJICEHHS.

Mopdonorus KyTaH IeTepMMHHpOBaHa TpeMsa GaKTopaMH —
NPUYPOYEHHOCTEIO MI0YB K I0YBO0GPa3yIOIIIM [IOPOAIaM OIpeNEIeHHOTO
reHe3uca M COCTaBa, MHTCHCHBHOCTBIO HX OIVIEEHHMA M XapaKTepoOM
BOJIHOT'O pexXuMa. ’

KyTtansl HaubGoiiee OTYETIMBO MpOABIAIOTCA B IO4YBaX C
3III0BHANLHO-WUTIOBUANBHON MU depeHnmanned mpopuns Ha KHCIIBIX
nopojax ¢ BeIpaXXeHHEIM oriieeHneM (puc. 2.28). IlouBam, He HeCYIIMM
MOpGOXPOMaTHYECKHUX IPU3HAKOB OIJIEEHHMSA, CBOWCTBEHHA TeIUIas
OKpacka KyTaH — CBeT/I0-0Oypas, po3oBaras, KopmyHeBaTo-KpacHas. C
MOSBJIEHHEM LBETOBBIX IIPU3HAKOB OrJIEEHHs OHa mNpHOOpeTaer
xononHsiii oTTeHOK. Tak, B riIyGoKOOIIeeHHBIX (CIabOOIIeEeHHBIX)
MOYBaX KyTaHbI CEPOBAThIe HIIM CH30BAaTO-OyphIe; B [NIEEBATHIX MOYBAX —
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Puc. 2.28. T nUHKUCTLIe KyTaHbl Ha NTOBEPXHOCTU CTP! PHbLIX OTAENbHOC-

TeW WNNIOBUANILHOTO FOPU30HTa MO X TpewuH. flepHoBo-noasonucran
rny6okoorneeHHan cyrnuHMcTas noysa. 3anap MockoBckoi obnactu

CH30BaTO-CEphie; B TIJICEBRIX M TOP(PSHHCTO-IJICEBBIX II0YBaX KYTaHBI
BCETIa MMEKOT MHTEHCHBHBIA CH3BIi WIH CH30-TONMyOoO#  IBeT.
B.B. I'emmepmusr (1922) oTMeTHi, 4YTO CTENEHb Pa3BUTHA KOPOYEK
3aBHCHUT OT ONOJ30IEHHOCTH IIOYBBI — «4€M CHJIbHEE OIIO/30JIeHa II0YBa,
TEM JIy4iie OOBIYHO BEIpakeHa M kopouka» (c. 24). Hamm Habmomenus
[3aiinensman, 1974; 3aiinensman, Huxudoposa, Camxapos, 1979;
3aiinensman, CanxapoB, ITonoHckas, 1982] mokaseiBalOT, YTO KyTaHbI
HalMeHee pa3BHTHl B IIOYBaX, HE HECYIIMX MOpP(OXpOMaTHYECKHX
NpHU3HAaKOB oryieeHuA. IIpM MX IpOSBIEHMH MOIMHOCTH HATEKOB M HX
Pa3BETBJICHHOCTh YBEIMYMBAIOTCA A0 TE€X IOp, IIOKa IOYBa HE
OKa3bIBaeTCA B YCIOBUAX 3aCTOHHOIO peXXHMa.

Camo ¢opmupoBanre NIMHUCTHIX Kopodek B.B. I'emmepiunr (1922)
CBA3BIBAJI C «BMBIBAHHEM B WUIIOBUAIGHEIE TOPHU3OHTH IPOAYKTOB
TIOYBEHHOrO TpoIecca ABYX BEPXHHX MOATOPH3OHTOB» (C. 24).
C.C. MopozoB (1938) cuuran, ongHako, YTO IHOMHMO BMBIBAEMBIX
IPOIYKTOB I1I09BOOOPa30BaHMs M3 BEDXHUX FOPH30HTOB MaTEpHAJIOM I
KOpOYeK SABJIACTCA W IJIMHACTOE BELIECTBO CAMHX CTPYKTYPHBIX
OTJIeNTbHOCTEH WLTIOBHATIBHBIX TOPH30HTOB IOYB.
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Ilpu uccnenoBaHHM KyTaH NOYB Ha KapOOHATHOM IJIMHHCTOM 3IIIO-
BO-JICJIIOBHM NIEPMCKUX KPaCHOLBETHBIX OTJI0XKEHMH OBLIM yCTaHOBJIEHEI
MHbIe 0COGEHHOCTH MX MOP(OJIOTHH. B HILTIOBHAJIEHBIX FOPH3OHTAX JEP-
HOBO-KapOOHATHBIX BHIMIETIOYEHHBIX H CHIILHOBBIIIEIOYCHHbIX HEOTIEEH-
HBIX IOYB KyTaHBl NPEICTaBIAIOT C00OH CIUIOMHBIE TEMHO-Oypuie
[JISHLEBBIC TTTMHUCTBIE IUICHKH, HEIHKOM ITOKpPHIBAIOIMME MMOBEPXHOCTH
nexoB. MakcuManpHO# TonmuHE! (0,5 MM) KyTaHBI JOCTHTAIOT B FOpH-
3oHTe B2 Hap rpanuneit Bckunanus or HCL. B kap6oHaTHEIX ropH30HTaX
110 CTEHKaM KPYTIHBKIX TPEIHWH CPaBHUTEIFHO PEAKO BCTPEYAIOTCA TOHKHE
NpEPHIBUCThIE KPaCHOBATHIE INIMHHUCTEIE HaTekH. KyTaHB MPaKTHYeCKH He
¢dopMHpyIOTCA B KapOOHATHBIX TOPH30HTAaX ITOYB KaTEHBI.

Conepxxanue obmero yriaepoga B KyTaHax B 2-3 u Gonee  pa3
NpEBHIIAET  COJCpXKaHME  YIIepoAa  BMCEHIAIOIKX  TIOPH3OHTOB
[3aiimenmsman, 1974; 3aiinensman, [anmnosa, 1992]. Hapacranme
OrjeeHMsA MOA30NMCTHIX II094B HE MPUBOAMT K CYLIECTBEHHOMY
M3MEHEHHIO COCTaBa ryMyca KyTaH ropu3oHTa B1l. 3necs pymbBOKHCIOTE
3HaYHUTENbHO npeobnaanaroT Hax ryMHHOBEIMH (Crn/Cox = 0,3). B kyTanax
13 ropusoHTa B2 HeorneenHo# 1 riry60KoOrIeeHHOM T0YB COCTaB ryMyca
IOYTH He OTJIMYaeTcs OT r'yMyca KyTaH ropusonta Bl. Takxum obpasom,
NIEpBEIA WLIIOBHATIBHEIN TOPU30HT KaK OTJICCHHBIX, TaK U HEOITICCHHBIX
JEpHOBO-ITOA30JIUCTHIX IT0YB, a TAKXKE BTOPOH WLIIOBHAJIBHBIA FOPH3OHT
HEOIJIEEHHEBIX M ITyGOKOOITIEEHHBIX JEPHOBO-IOA30IUCTHIX IOYB B 30HaX
Hanbonee akTHBHOTO COBPEMEHHOT0 MOYBOOOpa30BaHUA — TPEIIMHAX —
¢dopMupyeTcs MOA BIMAHMEM Hanboliee arpecCMBHOM M IOABIDKHOM
JacTH TyMmyca. B rymyce KyTaH ropusoHta B2 riieeBoii MOYBEI
(TOpM30HTEI C 3aCTOMHEIM pEXHMMOM) TyMHHOBEIE KHCIOTH (% OT
conepxxanus C) npeobGmagailoTr Hax  (QyIbBOKMCIOTaMH, TIyMYC
npuobperaet ¢pynpBaTHO-ryMaTHEIH XapakTep (Cr/Cox = 1,1).

HecMotps Ha TO, YTO OpraHH4€cKOe BEIIECTBO KyTaH B IIEEBOM 104YBe
npuobpetaeT QyNbBaTHO-TyMaTHEI cocTaB, poiis ¢yIbBaTHOH (paKLuH
OKa3hIBAE€TCA BECHMa 3HAYHTENBHOM. JTO MOATBEPKAAIOT CIICHYIOIIHE
naHHBIe. Bo-nepBhIX, B MelKo3eMe KyTaH (B IPOLIEHTaX MacChl) COAEpxka-
HuUe Bcex ¢ppakuuii GyIsBOKKCIIOT B ABa U 6oJee pa3 BBIIIE, YEM B MEJKO-
3eMe BMELIAIONIMX TOPH30HTOB I0YB. Bo-BTOpHIX, abcoNMOTHOE
copepxkaHue (YIbBOKHUCIOT B KyTaHaX OIJIEEHHBIX ITOYB HECKONBKO
BBIILE, YEM B aHAJIOTMYHBIX HOBOOOPa30BaHMAX IOYB, HE HECYIIUX MOp-
(boxpoMaTHYECKHX NPHU3HAKOB OriieeHuA. JleHcTBUTENBHO, B KyTaHaX ro-
puzoHTOB Bl M B2 nepHOBO-MOJA30MMCTBIX M JAE€PHOBO-IIOA30MHCTHIX
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rITy6OKOOTIIIECHHEIX, IJIeeBaThIX M IIIEeBHIX MOYB ofImee comepkaHHe
¢yneBokucior cocrasmwno 0,19-0,21-0,21 u 0,15-0,21-0,17-0,21%.
bnuskas  cuTyanMsa ~— CBOMCTBEHHa M TOpPHM3OHTY , A2 —
0,17-0,09-0,13-0,38%. OTo no3BoiseT eme pa3 OAYEPKHYTH, UTO Iilee-
obpa3oBaHMe — OGHOreOXUMHYECKHii IPOIECC, KOTOPOMY CBOWCTBEHHO
KHCIOTHOE BO3JAeficTBHe Ha MHUHEpalbHBINA cyOcTpaT. OcOOEHHO MHTEH-
CHBHO€ BO3JICHCTBHE FOPU3OHTHI MOYBEHHOrO MPOGHIA HCILITHIBAIOT B
30HaX TPEIMH, BBICTJIIAHHBIX KyTaHaMH. C 3THM CBA3aHO MOSBJICHUE
OIOA30JIEHHBIX 3aTEKOB, KPEMHE3EMHUCTOM ITPHUCHINKH (CKeNeTaH), yBelH-
YeHHE MOIIHOCTH IOJ30/IMCTOr0 FOPH30HTa B NIOYBaX, (POPMHUPYIOIUXCS
B YCIIOBHAX 3aCTOHHO-ITPOMBIBHOTO BOJHOTO PEXHMA.

ITouBeHHBI NOKPOB KaXKAOH HCCIIEOBaHHON HAMHU KaTeHHI O 06pa-
30BaH PAAOM IT0YB, BIJTIOYAIOUIMM BCE BUMIbI, OTIIMYHBIE IO CTEIICHH OTJIe-
eHMA. BHyTpH ka0 KaTeHbl IpaHyJIOMETPUYECKHI COCTaB MOYB ObLI
611130k 0 cofepkaHuio «busndecko ruHbD (d4acTuus! MeHee 0,01 MM)
u mwia (Menee 0,001 mMm). HccnemoBanuch riITMHUCTBIE HATEYHBIE HOBOOO-
pa30BaHHA — KYTaHbl — B IIO{30JJMCTHIX, GOTOTHO-NIOA30IUCTHIX, CEPhIX,
CEpHIX I'TIEEBHIX, IEPHOBO-KapOOHATHEIX M EPHOBO-IJIEEBEIX THIIAX ITOYB.
Kaxcmas u3 kaTeH Oblna pacnonoxeHa B FpaHHLaX NOYBEHHO-THAPOJIOTH-
9EeCKOro CTallMOHapa, Iie B MHOTOIeTHEM IUKJIE H3yJalli CBOCTBA U U/~
POJIOTHYECKHH PEXXUM BCEX MEPEUHCICHHAIX IT0YB.

ITouBB! Ha MOPEHHBIX OTIOXEHHAX TEPPUTOPUH BepUruHCcKoro noyBeH-
HO-THIPOJOTHYECKOTO  CTallMOHapa o00pa3oBaHEI Ha MAaJOMOINHEIX
JBYWICHHBIX MOpojax. 3ech KHCIIBIE Jierkue (IecuaHo-cymnecyansie) ¢imo-
BHOTJLLHAIBHBIE OTJIONKEHHA MOIIHOCTBI0 40—60 cM moACcTHUIAOTCA Kap-
6GOHaTHEIMH MOPEHHBIMH CITa0OKaMEHHCTHIMH CPEIHHMH CYTJIHHKAMH.
ITo4BEI Ha MOKPOBHBIX OTJIOXEHMAX OBUIM HCCIICAOBAHLI HAa TEPPUTOPHU
KonoMmeHckoro crammonapa. O6bexToM H3ydeHHs OBUTH cephie M cephie
ryeeBble MO4BBI, CHOPMHUPOBaHHBIE HA JIECCOBHIHBIX 6eckapOOHATHBIX TH-
XKEJIOCYTTIMHUCTBIX OTJIOMKCHHSAX.

B.B. I'emmepimuar (1922) ormedan, YyTo B KOPOYKaX 3HAYHTENBHO
MeHbIIIe KpeMHe3eMa B GoNblIe NOTyTOPHBIX OKHUCIIOB, Y€M B CTPYKTYp-
HBIX OTAENBHOCTAX MOYBEI.

Iony4yennsie nanusie [3aiigensman, Hukudoposa, 1999] nossonsior
COIIOCTaBUTh M3MEHEHHA BAJOBOTO COCTaBa MeENKO3EMa B CHCTEME
«BMEUIAIOIIHE TOPU30HTHI MOYBHI — KyTaHBI», OLEHUTH NIPOHCXOIAIINE B
3TOH CHCTEME TpaHCOOpPMAaUMM MpPH YCHICHHH CTENECHH OIJIECHHS.
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CremyeT NOX4EPKHYTh, YTO BalOBOI COCTaB KyTaH BCEX MOA30IMCTHIX H
6OJIOTHO-NIOA30IHCTEIX TOYB OTIHYACTCA OT BMEUIAIOIMX I'OPH3OHTOB
CYIIECTBEHHO MEHBIIUM CONEPXXKAHHEM KPEMHE3EMa M  PE3KHM
yBEJIMYECHHEM JKeje3a M amoMuHms. IIpu 3ToM, ofHaKo, ecny B KyTaHax
I104B Pa3sHOM CTENEHH orjeeHus abCcoMoOTHOE colepXKaHue KpeMHe3eMa
AMIOMHMHHAS. OTHOCHTENBHO CTa6HIBHO, TO O6HIee colepXaHHe XKees3a B
HIIE 3THX HOBOOOPa30BaHHil C yCHICHHEM NMPU3HAKOB rHAPOMOppH3Ma B
paccMaTpHBaeMOM sy 3aKOHOMEPHO yMeHbiaercs. TakuMm o6pazom, B
pady paccMaTpMBaeMBIX IOYB MJET MHTEHCHBHOE 0be3kelie3HEHHE Kak
BCEX BMCIIAIOIIMX I'OPH30HTOB, TaK U KyTaH. DTOT MPOLECC HECKONBKO
ocnabeBaeT TUIIB B ITIE€EBEIX NOYBAX C 3aCTOHHBIM PEXHUMOM.

CormocTaBneHHe XMMHYECKOTO COCTaBa MIIMCTOM (QpakuMu KyTaH IO
CTENEHH WX OrJIEEHUA OTYETNMBO BBHIABIAET Haubonee crnenuduyeckuii
IPH3HAK I'71eeBOro npoluecca — HecbalaHCHPOBaHHBIN BEIHOC HECHIIUKAT-
HOT'0 JeNe3a U3 MEeIIKO3eMa UM U3 €T0 IJIa3MEl. B BEpXHUX HILTIOBHAIIB-
HBIX TOpHM30HTaX II04YB, HE HMEIOMMX SABHBIX MPH3HAKOB
rUIpoMopdH3Ma, xene3o ManonoaABmwxHo. Ero cogepaanue B HIIHCTOH
¢ pakUMH KyTaH OCTaeTcAd Ha YpOBHE, OJTM3KOM K HCXOJTHOMY CoZiepiKa-
HHIO B MJIe mo4yBoobpa3yromei nopoasl. IlosBieHne 3aMETHBIX MOp-
¢dboxpoMaTUYECKHX NPU3HAKOB OINCEHHA II0YB CONPOBOXKAAETCHA
yMeHblIeHHeM copepxaHusa Fe,O; B Mie KyTaH afeKBaTHO yBelnde-
HMIO CTENIEHH TUAPOMOpdH3Ma.

Takum o6pa3zoM, Menko3eM KyTaH XapaKTepH3yeTcsd 3HaUHTEIBHO
6onpIIMM, YeM BMEIAIOMUNA FOPH30HT, COAEPIKaHHEM XKelle3a U allio-
MuHHA. [Ipy 5TOM B HIIHCTO# (Pppakiuu KyTaH cojepxKaHue ATIOMHUHHSA C
HapacCTaHHEM CTEIIEHH OIJIEEHUA OCTAETCA CTAOMIBHBIM U BBICOKHM, a
xeJe30 (rI1aBHEIM 00pa3oM €ro HeCHMIIMKaTHaA GpakuuA) MOABEPKEHO
IPOrPECCHBHOMY BBIHOCY. DTO ABIIEHHE 3aKOHOMEPHO NPOCIEXKHUBAET-
Csl B KaTeHaX, MOYBEHHEIH TIOKPOB KOTOPHIX 06pa30BaH NOA30IUCTEIMH,
60JI0THO-IIOA30JIUCTHIMH, CEPHIMM M CEPBIMH IJICEBHIMH IIOYBaMH.
O6pamaet BHUMaHHE H TO, YTO €clIH obInee coep)kaHue xenes3a B Uje
ropu3oHToB B1 1 B2 HaxoauTca Ha ypOBHE COJEPKaHUA ITOrO IJIEMEH-
Ta B M€ IOPOABI, TO B MOYBaX Ha KUCIIX MOpojax He GOPMHUDPYIOTCA
noasonucTele ropu3oHTH. Tak, conepxanue Fe,O3 B e KyTaH ropu-
30HTOB B1 1 B2 ceprix HeorneeHHbIX ¥ Henu b pepeHITHpOBaHHBIX OB
paBHO cooTBeTCTBEHHO 12,2 1 13,0; B miie mopoas — 12,1. OxHako mo-
sBIeHHe CAabhIX MPU3HAKOB OMTOJ30JIUBAaHHSA CONMPOBOXIAETCS 3aMET-
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HBIM CHIDKeHHeM BanoBoro Fe,O; B ropuzontax Bl uB2 —11,7u 10,9
Y TNOABJICHUEM OTJIEEHUA KaK B KyTaHaX, TaK U B ONIOA30JIEHHOM IrOpH-
30HTE B I[EJIOM.

OTHOCHTENbHEIH BHIHOC HECHITMKATHOTO XKelle3a OTPaXkaeT CTeNneHb
NposABlIeHU orieeHus [3ainensman, 1974], no3ToMy HMEHHO KyTaHBI
B II0YBaX C 3JIIOBHAILHO-HILTIOBHAIFHOM CTPOCHUEM NPOGUIA OKa3kl-
BalOTCS 30HaMM ero HauboJee HHTEHCUBHOTO pa3BUTHA. IIpH 3TOM XH-
MHYECKHE INPU3HAKM OIJECHHS MOTYT MpOSABIATHCA B KyTaHaX
TOPH30HTOB, HE HECYII[AX I[BETOBLIX NPH3HAKOB OTJICCHHA.

JuarHoctHaeckue 0COGEHHOCTH IUNIOCKAX TOPU30HTAJIBHEIX 30H Ile-
MEHTAllMH U KyTaH NpUBENEHH B Tab. 2.12.

. Tabnuuya 2.12
[uarHocTtuyeckue 0Co6eHHOCTU NNOCKUX FOPU3OHTANbHbIX 30H
LeMEeHTaLMMU U NNeHOYHbIX HaTeYHbIX FMUHUCTLIX
HOBOOOpa3oBaHui

HoBooGpa-| Mopdosoras, xamadeckne H Gn-

30BAHMS 3H9eCKHe CBOMCTBA J@argsocTaveckoe 3HaIeHAE

HexoHkpenuoHHEE HOBOOOpa3oBaHus

ITnockue ropusoHTaybHsle 30HH Fe, Al-Fe n H-Fe—Al-ueMenTanun

Bypxie, pexe — piaBo-0XpPACTHIE IcBeBno¢ubpH BeTpeyatoTcs B
Icepgo- | FCPH3OHTAIBHE WIH KOCOHANpas- BepxHei yacTu nmpodmwis Nerkux
para JICHHBI€ U3BWIHCTRIE TOHKHE c11a600Mo30IEHHEIX WX GyPEIX
—3 cM) JIEHTHI IUIOTHOTO NEcK HEOTJIEEHHRIX H ITy6OKOOIIeeHHBIX
(i, 2.24)| (-3 ny6
- CLIEMEHTHPOBAaHHOI'0 F'M/IPOOKMCHIO | NOYB, OGKIYHO B HE3260109€HHBIX
xene3a, Mn < Fe o4Bax

TeMHBIe WILTIOBHANBHBIE CTDKEHUSA

Hemnotaee TEMHOOKpAIICHHBIC q)op MHD) A TOIBKO B JIe noz-|

TewT | onaanae sona uewentat e | SOIACTI IOSBK ik Toores.
anpape | YMYCOM, HEM, Map M, | A2 BepxHHX cinosx Bh u crporo

cTsKe xene3oM B ropusonre Bh. Ilser Tem-

- o HOBTOPAIOT KOHTYP 3JIOBHAIILHOTO
(puc. 2.25) HO-CephIX (l;: ;:‘LH)O;:’ Al, Mn > ropu3oHTa. YacTo BO3HHKAIOT NPH

3a00NaYuBaHuUH OB IIPECHBIMU
IPYHTOBEIMH BOAaMH

pT3aHJ THAPOreHHHIH, GopMHpyeT-
Bypue umm oxprCTO-pikanLie ° caB necqa}mr;( HC ;lg)c'?a}mgzl
CIUIONIHEIE NOPH30HTANIBHO HAIPaB- oy

JICHHBIE, CLIEMEHTHPOBAHHEIE FHIO- NOYBaxX pa3sHoOro rexesuca, 3a6ono-
THApO- > YEeHHRIX -, CpeIHeoXKee3-
rem-‘[’[:l)i»i OKHCBIO XKeJie3a necyaHnle " CH cnabo-, cp

HEHHBIMH I'PYHTOBRIMH BOJJaMH
(pnc. 2.26) cynec4yaHhl€ rOpH30HTH MOIHOCTBIO

_| (Fe2+ ~ 1,212 mr/n). Beeraa 3ane-
OTHIH();%% 11:330—70 o‘i::ég;o”“x:" raer HemoCpPeACTBEHHO Ha IJieeBOM
PasiIbl Xp Py TOpH30HTE

OpT3ann

IlneHo9HbIe HaTEYHBIE IIIMHUCTHIE HOBOO6pa3038HPDI )
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TpodomxeHue mabnuyst 2.12

HosooGpa-| Mopdoaorus, xumaueckue u Q-
3osamrn P Haecke CROBCTEA b JluarsocTageckoe 3HaYeHHE
I'iHKCTBIE TUIEHKH Ha NOBEPXHOCTH
CTPYKTYPHEIX OTAENBHOCTEH (1enoB)
WILTIOBHANLHEIX TOpH3oHTOB. Okpac-| KyTaHs! BcTpedatorcs B npodune
K Ka OT APKO-GYpOii B HEOIIEEHHBIX | CyTJIMHHCTHIX M [THHACTHIX TIOYB
(pH)c.mz.mzs) T0YBAX [0 CBET/IO-CEPOH WK MPEHMYIMECTBEHHO NIOBEPXHOCTHOT'O
CH30-Cepoii B MHTEHCHBHO-OIVIEeH- | 3abonauuBanus (KyTaHEI CEPOTO K
HeIX. FI3MEeHeHne OKPacKy CBA3aHO C CH30r0 IBETOB)
BRIHOCOM HECHJIMKATHOT'O XKeJe3a
npy 3abonavyHBaHAH

2.4.4.3. CBo6oaHble amopdHble HOBOOOpa3oBaHuUs

2.4.4.3.1. PxaBo-oxpucTble naTHa amopcgHOMn
rMapoOKMCHM Xene3a

PxaBo-oxpHcThie IATHa aMOp$HOH THAPOOKHCH Keje3a NPHCYTCTBY-
10T BO BCEX MHHEPAIBLHBIX 110YBAX, HCIBITHIBAIOIINX IIEPHOIMYECKOE TIe-
peyBnaxHeHMe. MX rnosBIeHMe CBHICTENBCTBYET O TOM, 4YTO B
aHa3pOoOHBIH EPHOJ YaCTh HECHITMKATHOTO XKelle3a EPEXOHUT B IOJBHXK-
HYIO ¥ PaCTBOPHMYIO 3aKHCh, a 3aTeM — B a3po0OHO# (a3e — BhInagaer B
BHUJI€ HEPaCTBOPUMOH I'HIPOOKHCH TPEXBAJICHTHOT'O XKelle3a.

2.4.4.3.2. TemHOOKpauweHHble NATHA rTMAPOOKUCH
MapraHua

INosiBIeHHE TEeMHOOKPALICHHDIX NATEH HAPOOKACH MapraHna —
OJIUH U3 NEPBLIX NPH3HAKOB Pa3BUTHA NepeyBiIaxHeHus. O6bI9HO TaKk7ae
HebonbluMEe TEMHBIE IATHA MOABIAIOTCA B HAYaILHBIX CTaAMAX
NEpEeyBNaKHEHNA MOBEPXHOCTHBIMM aTMOCHEPHBIMH M CKJIOHOBBIMH
BOJaMH  CYTJIMHMCTO-TIMHHCTBIX Mo4YB. IlATHA mnpHypodeHEl K
ropusonTam B1 u B 6oismeii Mepe k B2. OTH Ipu3HaKu nepeyBlaKHEHAd
MOXXHO OGHapyXUTh B CIa60TIEEBaTHIX, ITyOOKOOTTIECHHBIX M ITIE€BAThIX
noysax. EAMHUYHO OHM MoOryT (GOpMHpPOBAaTECA B TropusoHTe B2
aBTOMOpGHEIX NOYB. B mpoduie rieeBbIX CHIBHO MEpeyBIKHEHHBIX
MOYB TEMHOOKpAIIEHHBIE ATHA THAPOOKHCH MapraHIa He BO3HHKAIOT.

2.4.4.3.3. TOpPU3OHTbI aKKyMynsLUM ruaApooKucHu
Xene3sa

TOpH30HTEI aKKyMyJALMH THAPOOKHCH Jkene3a  (GopMHpY:OT
MOBEPXHOCTHBIE CIIOM TOP()AHBIX IOYB, 3a00OYEHHBIX XXEIE3HCTHIVY
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BogaMu c BeICOKMM (80-100 Mr/m) coaepikaHHEM 3aKHCHOIO >Xele3a.
ITlocne ocymeHHA aKKyMyJIIMH THIPOOKHMCH ene3a o0pasyior
MOBEPXHOCTHRI TOpPH30HT MoOINHOCTHIO 20-35 cM — -abcomoTHRIH
HHOMKaTOp Ha 3a60/IagMBaHHME CHJILHOOXEIE3HEHHBIMM TI'DYHTOBBLIMH
BOJaMH.

2.4.4.4. CeoboaHble KpucTannuyeckue
HOBOOOpa3oBaHuA

B ycnoBusax rymumHeIX nanmma¢ToB 06Hapy>KEHO TPH BUAA CBOOOIHBIX
KPUCTAJUIMYECKMX HOBOOOpa30BaHHii — BUBHAHWT, THIIC Y ITHPHT.

2.4.4.4.1. BuBnaHut — cpoccopHOKMCNan 3aKUCb
xene3a. KepunHur. BepayHur

BaBaanuT — dochopHokucnasn 3akuck xene3a — Fes(PO;),-8H,0 —
MHHepaJl, LIMPOKO pacIpOCTPaHEHHEIH B TOPGAHBIX U 3a00JI04UCHHBIX MHHE-
PaJBbHBIX MOMMEHHBIX NN0YBaX. B noiiMax BCTpedaercs TaM, I'ie peka pa3MEbI-
BacT Mopojsl, oborameHHsle (ocaramMH, a B MOYBaX 3HAYHTEIBHO
cojiep>kaHMe OpPraHM4eCKOro BEMICCTBA. BUBHAHHUT Ha CTEHKE CBEXETO
MIOYBEHHOTO pa3pe3a HMEET APKO OEIOCHEKHBIH, CBETNbIH, pexKe CephIi
IBET. 3aTeM BUBMAHMT IO/IBEpraeTcs O6bICTPOMY OKHMCIICHMIO U IIEPEXOUT B
Kep4eHHT, GocHOPHOKUCITYIO OKHCH JKeJie3a — HOBBII MUHEPAI, HMEIOIIMI
APKO CHHIOIO OKpacKy. IIpu mmrensHOM okucIeHHN 06pasyercs GepayHAT
— MHHepaJ1, 001aaloNuil pXKaBO-OXPHCTOH OKPAcKOM.

2.4.4.4.2. Tunc

I'anc — cynsdar kansuus (CaS0,4-2H,0). B rymunnoii 3one Poccun
CIOPafIMieCKH BCTPEYAECTCS B CHILHO3a00T0YECHHBIX TOPQAHEIX H
MHHEpAJIBHBIX II0YBaX HEKOTOPBIX HeOoIbIIHNX pek bacceiiHa p. Boarn —
Kynomer, Kissemp, Temm u  gap. Ero mnossneHne B mouBax
IPEeUMYLIECTBEHHO MONMEHHON Teppackl CBA3aHO C IIOCTYIUICHHEM
TPYHTOBHIX M HANOPHBIX BOJ| TaTapCKOr0 M KeJUIOBEHCKOro ApYyCOB,
o0OrameHHEIX BOJAOPAaCTBOPHMMBIM THICOM. B mpodunae mo4ys oOH
HaXOOUTCA B BHUAE CKOIUIEHHHA XXeNTOBaTo-0€lbIX KPHCTAJUIOB WM
XapakTepHOro 6e1ecoro HaueTa Ha MOBEPXHOCTH OCYIIEHHBIX TOP(AHBIX
noyB. I'HIIc He OKa3bIBa€T TOKCUYECKOr0 BIMAHHA Ha BCE KYIbTYpPHI IIPH
BECbMa BBICOKMX KOHLEHTpaUMAX B KOpHEOOMTaeMoW  ToJiie.
Be3BpeqHBIMHU JUIA BCEX CENbCKOXO3AHCTBEHHBIX PACTEHHH OKa3bIBAIOTCA
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ero KOHIEHTpamuH 10 15-20% oOT Macchl NaxOTHOro TrOpPH30HTA
[3aiinensman, 1991]. O6BI9HO ecTecTBEHHas KOHLCHTpAIMsA THUIICa B
M04YBaX OKAa3hIBAETCA CYIIECTBEHHO HIDKE 3THX 3HAYCHHUI.

B ycnoBHAX apHIHOro KIMMaTa IHIIC SBIAETCS BKHBIM JHArHOCTHYEC-
KHM KpuTepueM ruipoMoppusma. KpynHokpucTaLIMdecKHii rutic 0ObI4HO
BCTpEYaeTcs B JUIMTENIHHO 0OBOJHEHHBIX MI0YBAX, MEIKOKPHCTAIUTNIECKHM
¥ MYYHHCTBIH — IPEUMYIIECTBEHHO B KCEPOMOPGHEIX no4Bax. [Ipu BTo-
PUYHOM 3aCOJIEHHH, CBSI3aHHOM C IIObEMOM 3aCOJICHHBIX IPYHTOBBIX BOJI,
[POMCXOIHMT MHBEPCHS TMIICOBOrO TOPM30HTA; OH OKa3hIBaeTCA Ha YPOBHE
WM HECKONBKO BEIIIE H3BECTKOBOTO rOpH30HTa. KpynmHOKpHCTAIIMYECKMI
THIIC, 06pa3oBaHHEIN B YCIOBHAX JUIMTEIBLHOrO 0OBOMHEHHS, HEPEAKO CO-
JEPXKHUT 3HAUYUTEILHBIC KOJIMYECTBA BOAOPACTBOPHMBIX TOKCHYHBIX COJICH
(xJ10pHI0B, Cy/Ib(aTOB KaIHs, HATPUA U MarHuA).

2.4.4.4.3. NMnput

IMupur — cynedpun xkene3a (FeS2). Ero kpucrammsr MoryT ObITh
oOHapyXeHBl B I109BaX Ha IOpCKMX IJIMHAX HWIH Ha JOpYTHX
CynbGHUICOAEPAKAIUX NOPOAAX, HAXOMAAIMXCA B YCIOBUAX NOCTOSHHOTO
nepeyBlIaXHEHUS U aHadpobuosa. [locie ocymenus B a3pobHO# cpene
IPOMCXOAUT OBICTpOE OKHCIICHHE NUpHUTa C OOpa3oBaHHMEM APO3MTA
KFe3(S04)2(OH)s (kpHCTAILTBI 30 I0THCTO-XKENITOTO LIBETA) M 3aTEM OypPBIX
THAPOOKHCIIOB JKelie3a U CEpPHOM KMCIIOTHI.

2.4.5. HekoHKpeLMOHHbIe KapboHaTHble
HOBOOOpa3oBaHusA

HekoHkpeloHHble KapGOHATHbIE HOBOOOpa3OBaHHUA MMEIOT PAX
BaXHBIX obmMX ocobeHHocTeil. Bce oHM ¢opMupyloTcs B mpodmie
CWIBHO 3a00JI09E€HHBIX, MPEUMYIIECTBEHHO OPraHOr€HHBIX MouB. Kak
NpaBHIO,  HEKOHKPELMOHHble  KapOOHaTHEIE  HOBOOOpa3OBaHHA
pacIpoCTpPaHEHEI B apeaax JKECTKMX IPyHTOBhIX BoA. Hepenku ciydan
MX TECHO# CBS3U C HAOPHBIMH XECTKUMH BogaMH. TakuM o6pa3oM, 3TH
HOBOOOPa30BaHHA MOXKHO PaCCMAaTPHBAaTh KaK HHAUKATOP CBOCOOPa3HBIX
M HEPENKO JOCTATOYHO CJIOXKHBIX THAPOreOJOTHYECKHX YCIOBHMH I
BEINOJIHEHUA TMAPOTEXHHYECKOTO CTPOMTENHCTBA. VIX KiaccHpUKaIus
npHuBefieHa B Tabu. 2.6, cxeMa 5 (OKOHYaHHE).

Cnemyer NoOQYepKHYThb, YTO BHICOKAas KOHIEHTpauus KapGoHaToB
Kanblus HErTy00KO OT JHEBHOH ITOBEPXHOCTH MOXET OKa3aThCs
IPUYMHOM 06pa3oBaHus [OC/IE OCYLIeHHd HeOIaronpHATHOH Cpensl A
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poCTa M pa3sBUTHA CENbCKOXO3AHCTBEHHEIX PacTEHMi, NpeXae BCEro =
3€PHOBBIX M CIOXHOLBETHBIX, a TaKKe INpH 0cob0 BBICOKHX
KOHIICHTpaHiAX H3BeCTH — OGOOOBEIX M macleHOBMX. Baicokas
KOHIICHTpaLUA M3BECTH B IIAXOTHOM CJIO€ MOXXET OKa3aThCA NPHIMHOM
BO3HMKHOBCHHSA HeOIaronpuATHHIX YCIOBHH JUis 3emiremenusa. Tak,
IIOCTENIEHHOE HAKOIUICHHE H3BECTH B NpO(MIE OCYMIEHHBIX JErKHX
NEpHOBO-TIeeBRIX Io4B B Oacceiine p. Ilpunare B mocnexHue
NECATHIETHA B pe3ylIbTaTe HEMPEPHIBHOTO MOCTYIUIEHUA K NOBEPXHOCTH
KaNnMULIPHOM BIIaTH OT 3€pKaJa )ECTKHX IPYHTOBEIX BOJI pE3KO NOHU3HIIO
HX IUIOJIOpPOAME, 8 MECTAMH CHENAJO0 3TH NOYBH HENPHTOAHBEIMH JUIA
3eMIIe/ieNIMs B Pe3yNbTaTe UX 3BOMIOLMH NOCIE OCYIICHHA B IECYaHbIE
JIEpHOBO-KapOOHATHEIE.

THun HeKOHKPEIHMOHHBIX KapOOHAaTHEIX HOBOOOpa3OBaHWi MOTYyYHI
BecbMa LIMPOKOE pacrpocTpaHeHHe. OH IIpeACTaBIeH pPBHIXJIBIMH
KaIbLMEBHIMH (JyroBasd H3BECTh, JYroBOH Mepreib), IUIOTHBIMH
KaIbIMEBEIMH (Tyd) HOBoOOpa3oBaHMAMM H pPa3HOOOpa3sHBIMH IO
COCTaBY CallpOMNEIIAMH.

2.4.5.1. Pbixnbie KanbuueBble HOoBOOOpa3oBaHus
(nyroBas usBecTb, NIyroBo Mepresnb)

PrIxJIble KaTBLHEBRIE HOBOOOPA30BaHHUs — JIyrOBas W3BECTH U JyTOBOM
Meprenb 06pasyioT B npoduie TOpOAHBIX MOYB OTHOCHTEIHHO MOLIHEIE
CIUIOHIHBIE Oeliechie TOPH3OHTHI CONIEBBIX aKKyMy simid (06braHO 1-4 mM).
31 HOBOOOPa30BaHKA 3aJ€ral0T Ha KOHTAKTe MEXIY MHHEPAIBHBIM JHOM
6onoTa ¥ HIDKHE#H KpoBJieit TopdsHoi 3aexwu (puc. 2.29). x Bo3HHKHOBE-
HHe Beerza o6ycIoBIeHO BIMAHNEM rHAporeHHoro (akropa. [Toaromy myro-
Basg M3BECTh M JIYTOBOH Mepreiib — abCOMOTHBIC MHAMKATOPhl HATMYMA
’KECTKHX I'PYHTOBBIX WM HATIOPHBIX BOJ H NPOAOJDKHATENLHOTO (MOCTOAHHO-
ro) 3abonaunBanui nous. OHU GOPMHUPYIOTCA B apeailax, e IPyHTOBbIE (Ha-
TIOpHBIE) BOABI KapOOHa He IEPEKPHITHI BOJOYNOPHBIMH TOpH30HTaMH
(Hampumep, IOPCKMMH INIMHAMH) WIM TaM, I[€ CYILUECTBYIOT OTKPHITHIC
«OKHa» B BOJIOYTIOpE, EPEKPHIBAIOLIEM OTIOXKEHUA KapOoHa (Mela).

2.4.5.2. NMnoTHble KanbLueBble HOBOOGpa3oBaHUA
(nyroBowu Tyd)

ITnoTHBIE KaIBLMEBBIE HOBOOOPA30BaHUA IPEACTABICHB! OJHUM BHIOM
— myroBeM TydoM (puc. 2.30). 3To ruaporeHHoe HoBoOOpa3oBaHUE OT/IH-
YaeTcs OT 0Cal0YHOro Tyda JOYETBEPTHYHBIX OTI0XKEHHI HH3KOH IUIOTHOC-
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Puc. 2.29. Benecbliit FOPU3OHT NYroBOro mMep!

:

npodune

OCYLWeHHOW! TOP(AHO-rNeeBoN NOYBbI Ha XXECTKUX rPYHTOBLIX BOAaX.
OTKoC ocywuTensLHoro KaHana. MpunsTtckoe nonecbe. Benopyccus

ThIO cloxeHus. Hepeixo JryroBoii Ty coxpaHseT MPOHU3HIBAIOILKME €I'0 TOJI-
Iy KpyITHbIe KOPHH rHApoGMILHEIX pacTeHui. JIyroBoii Ty — MHIMKaTop

Ha 3abonaunBaHue
HOYB JKECTKMMH Ha-
NOPHBIMH  BOZIAMH.
Ilocne  ocymenms
HPOCIION  JIyTOBOTO
Tyda MOryT BBIIOJ-
HATh (PYHKIHMIO JI0-
KQJIBHOTO BOJOYTIO-
pa. Ilostomy wnemne-
coobpa3HO MexaHu-
YECKOe paspyllieHHe
TaKMX YIUIOTHEHHBIX
HOBOOOpa3oBaHMi
Hocie  OCYIIEeHHA
104B GOJIOTHBIX Mac-
CHBOB.

Puc. 2.30. U3BecTkoBblit nyrosoi Tyd. Moitma
p. Axpoma. MockoBckas obnactb
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2.4.5.3. Pbixnble opréuomuuepanbuue aKKymynsauum
(canponens)

Canpomejib — DpHIXJbIE OpPraHOMHHEPAIbHBIC aKKyMYJLALMH,
BO3HHKAOMME Ha JHE 3a00JayMBalOIMXCS TNPECHBIX BOJOEMOB.
Canponene — cobuparenbHoe mnoHATHe. OHO BKIIOYaeT BEChbMa

pa3HOOOpa3Hble O COCTaBy M CBOiCTBaM 0Opa3oBaHHMA — CalpoIleib
H3BECTKOBEIN, JIETPUTOBBIA, IMATOMOBBIA, NECYAHBIH M TITHHUCTHIN.
PaccMoTpeHue canporneis B Ka4ecTBe MOYBEHHOro HOBOOOpa3oBaHUA B
M3BECTHOM CMEICIE yCoBHO. ONHAKO MOC/€ OCYIIEHHA CalpONeIeBhIe
CJIOM OKa3hIBaIOTCS FOPU30HTAMH IIOYBEHHOrO NPOQUIA, OTPaXKAIOIUMHU
HCTOpPHIO €ro (opMHpOBaHHUA.

Camnponens HeceT BaXKHYIO TUArHOCTHYECKYI0 MHpopManuio o 6e3yc-
JIOBHOM IIPOMCXOXICHHH OPTaHOICHHBIX NOYB B Pe3yabTaTe 3apacTaHHA
BoJ0eMOB. Ero mpucyTcTBre Ha KOHTaKTe MHHEpaIbHOro AHa 6omora 1
HIDKHE# KpOBIIM TOp(AHOI 3anexu Bceraa CBUICTEILCTBYET O CBOeoOpa-
3MM BO3HHKHOBEHHA GOJOTHOrO MaccHBa M 9acTO O HeOIarompHATHBIX
¢u3ugecknx cBOMCTBaX (HU3KOH IUIOTHOCTH, BBICOKOH BIIaroeMKOCTH M
Ip.) U THAPOTEXHUYECKOTO CTPOMTENBCTBA M CEIBCKOX03AHCTBEHHOTO
HCIIONb30BAHUA TAKUX MIOYB.

OCHOBHBEIE JMarHOCTHYECKHE OCOOEHHOCTH HEKOHKPEI[MOHHBIX
Kapb6oHaTHBIX HOBOOOpa30BaHHii MpUBEEHEI B Tab. 2.13.

Tabnuya 2.13

AvarHocTtuyeckue 0CO6eHHOCTH aMOPHbLIX, KPUCTANNIUYECKUX
¥ HeKOHKpeLMOHHbIX Kap6oHaTHLIX HOBOOGpa3oBaHUiA

HogrooGpa3o- | Mopjoaornsa, XaMHIECKHE
BaHHS H ¢n3nveckHe cBOHCTBA

AMopdHBIe 1 KpHCTa/UIMYeckue HeohopMIIEHHbIE;
HEKOHKpellHOHHBIEe kapOoHaTHEIE HOBOOGpa3oBaHUs

AmopbHas rHIpOOKKCH XKelle3a B Hadalie
3a00/1aYMBaHHA NOABJIAETCA B HYDKHHX
AmopdHas | Bypsle ¥ oXpHCTHIE CKOILTe- | ropu3oHTax. IIps HHTEHCHBHOM OrJiee-
THAPOOKHCEH | HHA aMOp(GHOH Macchl THApPO- | HHMM TOHKHE aKKYMYJIALHM aMopdHOi
Kenesa OKHCH JKeJesa THIPOOKHCH JXKee3a MOXHO 06HapyXHTh
Ha NOBEPXHOCTH No4B. BeTpeyatores B
HOYBaX pa3IMYHOrO reHesuca.

AMop¢HBIe MapraHIueBhie IHTHa BO3HH-
YepHsie IATHA Pa3MEPOM OT | KalOT IPEHMYILECTBEHHO B Mpodie
Amopobusie | 2-3 MM 10 1-2 cM, IIaBHEIM | MOA3ONHCTHIX MOYB. MaccoBoe ckoruie-
MapraHueBsle | 06pa3oM Ha NOBEPXHOCTH | HHE B IVI€€BATHIX H ITyGOKOOIIeeHHBIX
ATHA CTPYKTYPHBIX OTJACIBHOCTEH | MoYBax. B ririeeBHIX Mo4Bax OTCYTCTBY-
WUTIOBHATBLHEIX TOPU3OHTOB | 10T WIHM €JUHUYIHAI; BCTPEYalOTCA B IO-
YBaxX pa3HOro reHesuca

HIISI'HOCT HYEeCKO€ 3HAaYCHHE
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Hosoob6pa3so- | Mopdororas, xamadeckne Haarso B —
BaHHSA H ¢u3nTecKne cBoiicTBa e
Spxo-6entie, 06LIYHO
HebGonemue (go 10 MM) naTHa
BHBHaHHTa (pocdopHokucnas
3aKuch Kenesa). [Ipu
Cronnena | oxscnens SucTpo pactpe: (Cromeams s (copremry)
BHBHAHNTA, | TAlOT APKO-CHHIOIO OKPACKY M| 1oy oy HOOIIEEHHEIX C)’FHHHHC}'-I,‘HX u
KepHicHMTa, | MpEBPAIIAIOTCA B KOPICHNT | [\ crirx 04B, 3260/109€HHBIX -
Gepaynuta | ($pocopHOKHCIas OKUCH XKe- ’ TPYH
nesa). TIpn JTHTeNEHOM Okuc-|  TOPHMH OXKEJIESHEHHEIMH BOJaMH
JIEHHH TOCTIeAHAH
TpaHcdopMupyetcs B 6ypo-
OKpaleHHkIH 6epayHHT
Jlyrosas u3- Beneckie, cepoBaTo-xkenThie | 'OPH3OHTEI TyroBoit H3BECTH HIH JIYTro-
BecTs 1 ryro- | AXKYMYJALHE YIJICKHCIOTO |  BOTO Mepreliy OOBIYHO BO3HHMKAIOT B
Boii Meprens, | KAIBINA, ¢opmupyromue | mpodHie Mo4B pa3HOro reHesuca, 3abo-
(puc. 2.29) | CAMOCTORTEIILHEIE TODHSOHTR! | JIOYEHHRIX KECTKHMH IPYHTOBRIMH (gac-
pa3iIMYHON MOIMHOCTH TO HANOPHEIMH) BOAaMHU
Cepele IIOTHBIE CTDKCHHA
Tyd YTIIEKHCIIOro KaJIbLyA, 9aCTo .
(puc. 2.30) | PPOHH3AHHEIC KODHAMH BOJ- To xe, 9To H JIyroBoii Meprens
HBIX pactenuit. [TopucTeie,
Jierkue
MenkoxpHCTa/UTHIECKHE aKKyMYJIALHA
THICa 0OBLIYHO BCTPEJAIOTCSA B TOPH30H-
E :52:::”":: ::f]ﬁ:o: a;r;)_( Tax CHIBHO3a60JI04YEHHBIX NI0YB B
AxKyMyIms| oo ToNmy ropu3on- | Y/ IOBHAX BEXOZA WK 6nu3koro 3anera-
rumnca ToB qe'n(: “0' Opa:mmm MK 0pH HMA IPYHTOBBIX (HallOPHEIX) BoJ, o6ora-
’ yBeHIeHHT IEHHBIX CyJIbpaTaMH (Hanpumep,
TPYHTOBEIE BOJBI M3 OTJIOXEHAN
Ka3aHCKOT0, TaTapcKoro APycoB U Ap.)

2.5. Metoabl AMArHOCTUKMU TUNOB 60MOT M
TopdoB nNo Mopdonoruyeckum npusHakam

2.5.1. OnpeneneHune B NoneBbIX YCOBUAX CTENEHU
pa3noxeHus U 6oTtaHn4yecKkoro cocrasa Topcgos;
canponenu

Baxueinmm YCIIOBHEM DPAallMOHAILHOI'O BBLINIOJIHCHUA IIPOCKTHHIX H

CTPOMTENBHBIX METMOPATHBHEIX PaboT, MEPOIIPHUATHIA MO OKY/IBTYPHBAHHIO
SBIIETCA IPaBIILHOE ONpee/IeHHE Ha CTaJuK 0T60pa OOBEKTOB U IIpH Me-
JIMOPATHUBHBIX M3BICKAHWIX THIa 6onora U Topda, HoTaHMIECKOro cocrasa
OPraHONeHHBIX TOPH30HTOB H CTETICHH MX pa3ioxeHu. Hike pacCMOTPEHE!
HaunboJiee pacrpoCTpaHEeHHBIE METO/IbI TUATHOCTHKH THX I1apaMeTpoB IIPH
BBITIOJTHEHHH TI0JIEBBIX TIOYBEHHO-METHOPATHBHEIX M3BICKAHMH U HCCIeno-
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BaHMii Ha 00JOTHEIX MaccHBaX. OCHOBHOE BHUMaHHE 37IECh COCPECAOTOYCHO
Ha Ma.KPOCKOl'IK‘IeCKOﬁ Bmyam,}[oif[ OIleHKe 60TaHMYECKOro COCTaBa U CTe-
IICHH Pa3JIOKCHHUA TOp(i)HHB]X T'OpHA30HTOB 6OJIOTHEIX IOYB. -

2.5.1.1. Tunbl 60onoT1. PacTutenbHOCTb Kak UHAUKaATOP

Tuna 6onor

B 3aBHCHMOCTH OT BOJHOTO peXHMa H TMAPOXMMHMYECKHX YCIIOBHH,
XapakTepa pacTUTEIBHOCTH M 60TAaHUYECKOro cocTaBa Topda BHIEIAIOT
TpH THIIA 60JIOT: HU3UHHEIE, IIEPEXOIHBIE H BEPXOBBIE.

B pacTuTensHOM IOKpPOBE GONOT BHIAEAIOT APEBECHBIH, KYCTapHHKO-
BHIH (BbICOTOI Gontee 1 M), kycTapuuukoBbii (0,2—1,0 M), TpaBsaHO# U MO-
XOBO# (WM MOXOBO-THIIAHHUKOBBIH) APYCHI.

Kaxgomy Tumy 6010T COOTBETCTBYeT OIpefeleHHBIH Habop
pacrenuii. Tak, B roHOH Taiire eBporneickoil Tepputopun Poccun wa
HU3UHHBIX 6bonomax B APEBECHOM Apyce BCTpedaloTcs: bepesa mymucras,
onbXa KiieiiKas, oNbXa cepas; eJlb OObIKHOBEHHAsA, COCHA OOBIKHOBEHHAS.
Cpenu KycCTapHHKOB 4aiie Bcero mpeo6mnagaior uBel. OueHb Gonbinoe
pasHooOpasue HabGmopmaercs B TpaBAHOM fpyce HH3MHHEIX 6010T.
Oco6eHHO XapaKTepHBI OCOKH — KOYKapHBIE: IEPHUCTaA, cBoeoOpa3Has,
oMmckas. Ha noBepxHocTH 6010Ta 3TH OCOKH 00pasyloT KpyNHBIE M
BBICOKHE KOYKH; IJIMHHOKOPHEBHINHBIE — OCOKa OyTeLIbYaTasd,
cTpoiiHas, AByTEYMHOYHAA. [IoMHMO OCOK Ha HU3MHHBIX 60I0TaX 4acTo
pacTeT TPOCTHHK, HHOIZIa OH OOpa3yeT YHCTHIE 3apOCIH; 314ECh PacTyT
BEHHHUKH U Apyrue 3naku. Ha 6e3necHbIx 60/10Tax Npou3pacTaloT 0OIYHO
OYIINLBL: Y3KOJNHCTHAsA, IIHPOKOJNHCTHAdA, TOHKasd M JAPYTHE, OCTAaTKH
KOTOpPEIX B Topde OObeIMHEHH Mok COOpPHBIM Ha3BaHHEM ITYLIHIIBI
MHOT'OT'0JIOBOM B OTJIMYHE OT IyIIMILI OJMHOTIOJIOBOM, XapaKTEpHOH U1
BEpXOBEIX 60JI0T. B TpaBAHOM spyce HHM3HHHBIX GONOT 3HAYMTEIHLHYIO
POJIb MIpaeT XBOII TOIHOH M OONOTHBIH, BaxTa TPEXJIUCTHAA, PacTyT
pa3MYHBIE BUABI NMAaNlOPOTHUKOB M IPYTMX TPaBAHUCTHIX pacTeHuii. B
MOXOBOM fpyce Ha HU3HHHBIX 60JI0Tax NpeoblanaloT THIOBBIE MXH
(BUEBI POJOB APEMaHOKIALYC, KAIHEProH), BCTPEYAIOTCA U CarHoBbIE
(cybcexkyHayMm, Teppec, 06Ty3yM) MXH.

BepxoBrie 6ol10Ta MHTalOT BOABI, OYEHb O€IHBIE MHHEPAIBHBIMH
COJIIMH, YTO 00YCIIOBNMBaeT Habop BUIOB pacTeHUH, XapaKTEepHBIX JUIA
9THX 60J10T. B pacTuTEIFHOM MOKPOBE BEPXOBHIX 60JIOT TaKOKe BBIACIAIOT
HECKOJIbKO ApycoB. B npeBecHOM spyce, Kak IIPaBHJIO, pacTeT COCHa
OOBIKHOBEHHas, HO B YrHETEHHOM cOCTOAHMU. CTemeHh YrHETEeHHA
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3aBHCHT OT YCJIOBHI MeCTOOOHTaHHs PacTEHUH U IPOABIAETCS JOBOIBHO
YeTKO. )

Camotii sipkoit 0COOEHHOCTBIO PaCTHTEIFHOCTH BEPXOBEIX 60JIOT ABIIA-
eTCs KyCTapHHYKOBBIi Apyc, 06pa30BaHHBIi IPEUMYIIECTBEHHO PACTEHH-
SMH U3 ceMeiicTBa BEpPECKOBBIX: 6aryIbHUK 60NOTHEIH, 60IOTHBEIH MHPT
(xacanzpa), moa6esr MHOrOJMCTHBIM, Bepeck 0ObIKHOBEHHEIH. KpoMe Hux,
OOHIIBbHEI BOASHUKA, B CEBEPHBIX paiOHaX — roilyOuKa, KIOKBa 601I0T-
Hasf ¥ KIIOKBa MEJIKOIUIOAHasA. YacTo BCTpedaeTcs KapiaHuKoBas Oepeska.
Bce KycTapHHYKH HMEIOT APEBECHEIOINHE CTEOIH H Y3KHUE, 9aCTO CBEPHY-
THIE JINCThA C ONylIeHHeM — GaryIbHHK; C BOCKOBEIM HAJIETOM — N0J0€n
1 JpYTUMH IPUCTIOCO6JICHHSIMH K yCIOBHAM cpefibl. B TpaBsHOM sApyce Ha
BEPXOBHIX 00JI0TaX IIMPOKO pacpoCTpaHEeHa IyIIHIa OJHOroIoBas, 06-
pasyionias KpyIHble KOYKH, HEPEAKO CO3/Aomas MOYTH CIUIOMIHOHA IMo-
kpoB. Ha ciiibHO 0GBOXHEHHBIX MECTaX BCTPEYAIOTCA OYEPETHUK OelbIi 1
ocoka TomsHaid. OueHs XxapakTepHa Ul BEpXOBBIX 60JI0T meiixunepus 60-
JIOTHasA, 0COOEHHO U1 CHIBHO 0OBOJHEHHBIX y4acTKoB. MoxoBoii apyc
Ha BEpPXOBBIX 6070TaX 04YEHb XOPOIIO Pa3BHT U 06pa3oBaH, Kak MPaBUIIO,
carHoBEIMH MXxaMH (aHTycTHOIUYM, GanTHKyM, QycKyMm, MareiaHH-
KyM, IIOCJICJHHH U Ha EPEXONHBIX). B yCIOBHAX CIMIIKOM CHIBHOTO 06-
BOJHEHHA H YXyJIUCHHUA adpalMu carHOBbIe MXH YTHETAIOTCA M Ha MX
MeCTe MOCENAIOTCA JIMIIAHHHKH, HHOTJ]Aa B 3HAYHUTENBHEIX KOJIMYECTBAX.
[Tocne OTMHMpaHHMA OHM HOJHOCTBIO pas3jaraloTcad M HE ABIAIOTCHA
TophoobpazoBaTenAMH.

Ha nepexomnsix 60510Tax pacnpocTpaHeHbl PaCTCHHA HU3MHHBIX H
BepXOBBIX 60y0T. OHM 4YacTO MNpPHYPOYEHB K pasHEIM JJIEMEHTaM
Mmukpopenseda (mepBele — K KOYKaM, BTOphle — K ModaxuHaMm). Ha
NepexoaHbX 0oJI0Tax MpPOM3PACTAalOT: B KyCTAPHHYKOBOM fApyce —
KapiuKoBad Oepe3a, W3 TPaBIHMCTBIX — BaXTa TPEXJHMCTHad, OCOKa
IIEpLIABOILIOAHAA, yXOHOC JepHHUCTHIH [Kymukosa, 1974].

2.5.1.2. Knaccudgukaums topdon C.H. TiopemHoBa

B 3aBHCHMOCTH OT COCTaBa pacTeHui-Topdoobpazoparesei
¢dopmupyercs Tpu muna TOpHOB — HU3UHHBIH, IEPEXOIHbIA H BEPXOBOH
(puc. 2.31). Ilpm onpenenenun Tuma Topda PpyKOBOACTBYIOTCA
pacteHHAMH-TOpGooOpazoBaTEIAMH:

* HU3MHHBEIE THNEI Topda obpasyiorT pacteHus-topdoobpazoBaren:
IpeBeCHBIE opoabl — Oepesa, oNbXa, €llb, HBHI,
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* TPaBSHHUCTHIE PACTEHHs — OCOKH INEPINABOILIOAHASA, OyTHUIBIATAs,
cBoecoOpasHasd, JEPHUCTaA, OMCKad; BEHHUK, XBOLI, BaXTa, ITyINHIIEI
MHOTOTOJIOBEIE; 3€JICHbIE H CharHOBbIE MXH.

Jln4 BepxoBoro THIIA Topda XapakTepHa ClIeyIOIias PaCTHTEIbHOCTb:
KyCTapHHYKH — Tof0el, KaccaHapa, 6ary/lbHHK, BOASHHUKA; TPaBAHHC-
THIE PacTeHMsA — IMyIIMLA BJaraluiiHad (OQHOTOJOBas), INEHXUEpHS,
OYEPETHHK; 3€JICHBIE H CharHOBLIE MXH.

HexkoTopele pacTeHna-Topgoobpa3oBaTenu MOTYT BCTPEYaTbCA Ha
6050Tax pa3HBIX THIIOB.

B 3aBHcHMoOCTH 0T O0OBOAHEHHOCTH MeHAETCA 00JECEHHOCTH
Tophanuka. Kaxaeii tvn Topda muddepeHuMpyloT Ha noomunvi —
JIECHOH, JlecoTonsAHOM M TornAHoM. [locnenyromee noapasaeneHue Toppa
Ha rpynnkl CBA3aHO C OLEHKOM yJacTus APEBECHOM, TPaBAHOH M MOXOBOM
PacTHTEILHOCTH B POPMHPOBAHHH OPraHOT€HHOMN TOJIIIH.

I'pynnet mopghoe nompaznensior Ha BUIB! Topda 1o BUIOBOMY COCTaBY
pacTeHui-Topdoobpasoareneii. Budom topda HazeiBaeTCA NEpBHYHAA
TAKCOHOMMYECKas €[MHUIA, XapaKTEPH3YIOW[a’ACs ONpEJENEHHbIM,
JOCTaTOYHO IIOCTOAHHBIM COYETAaHHEM JOMHHHPYIOIIMX OCTaTKOB
OTHCIBHBIX BUJIOB PACTEHHH, OTPaXAIONMX (HACKOIBKO BO3MOXHO)
HCXOJHEIE PaCTUTEIbHBIC IPYIITHPOBKH.

Ha3sanne Buga Topda 3aBHCHT OT HPOLCHTHOIO COOTHOIICHHSA
PaCTUTENBHEIX OCTATKOB B COOTBETCTBHH C KiIacCH(uKamueil BHIOB
Toppa (Tabn. 2.13). OHO HaeTcas MO pacTEHHIO, OCTATKH KOTOPOTO
JOMHHHPYIOT B Topde (He MeHee 40%), HanpuMep IeHXIEPHEBBIH; €CIIH
B Topde JOMHHHPYIOT OCTaTKH ABYX paCTeHHH, OH OyeT UMeTh JBOMHOE
Ha3BaHHE, HAIIpUMEp JPEBECHO-OCOKOBIM, MEHXI[epHEBO-CHarHOBBIH.

Ipunsras B Poccun xnaccuduxaims roppos C.H. Tropemnosa (1976),
BCTPEYAIOIUXCA HA TEPPUTOPHH CTPaHbI, IPABeJieHa Ha puc. 2.31.

IlocrnenoBaTeNbHOCT CMEHBI ILIACTOB TOopda HaeT BO3MOXHOCTH
OIpENEUTh BHA H THII TOPGAHON 3aexH.

Topgpsnan 3anedxnxcv — 3aKOHOMEPHOE BEPTHKAIBHOE COYETAHHE
OTAENBHBIX BHAOB Topda OT MOBEPXHOCTH O MUHEPAIBLHOTO TpyHTa HIIH
NOACTWIAIOIUX O3€PHBIX OTJIOXKEHHH.

Buo 3anexcu onpepensiercs npeobianaroumm BuoM Topda. Iloxrure! 3a-
JIeXH BBIIEIAIOTCA 110 IPU3HAKY HAIMYMA WM NpeobnafaHua B HUX Topdos
TOI0 WIM MHOTO MoATHIA. XapakTep YepefOBaHMA M 0N y4acTHid TopHos
TOTO WX MHOIO THIIA ONPEEIAIOT THII 3AIEXKH. BRIIe 0T YeThIpe THIa Top-
GAHBIX 3anexceil: HU3MHHBIN, IEPEXO/HBIH, CMEINAHHBIH H BEPXOBOH.
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K HU3HHHOMY THITYy OTHOCATCS 3aJI€)XH, IIOJIHOCTHIO WK 6ollee YeM Ha
MOJNIOBHHY OOIeH TITyOHWHBI CIOXEHHBIE HHU3WHHBIMM TopdaMu HIHM
IepeKpPHIThIE BEPXOBBIMHA TOpdamu, HO He Gonee eM Ha 0,5 M..

K mepexomHoMy THITy OTHOCSATCH 3aJI€XH, CIOXKCHHBIE HALENO WIH
6oJree yeM HaNoJIOBUHY IEPEXOAHBIMU TOpdaMHu, Cl0it BEPXOBEIX TOpHoB
cocraBiiier He 6oiee 0,5 M.

CMemaHHbI# THIT 00BEUHAET 3aJI€XKH U3 HU3UHHBIX WM NEPEXOIHBIX
TOpP(OB, NEPEKPHITHIX BEPXOBRIMH. IIpH 7TOM MOIIHOCTH CJIOS BEPXOBBIX
TopdoB cocrasnser 6onee 0,5 M, HO He IpEBHIAET MOJIOBUHEI 00IIEH
[IIyOHHBI 3a/IEXKH.

W, HakoHell, K BEpXOBOMYy THILy OTHOCATCSA 3aJI€XH, IONHOCTHIO
CJIOXXCHHBIC BEPXOBBIMH TOpGaMM WIH TakHe, IJe IUIACT BEPXOBBIX
TOp(}OB MOJACTHIIAETCA NEPEXOAHBIMH WIH HU3HHHBIMH TOppaMH, HO IIpH
3TOM MOIIHOCTh BEPXOBBEIX TOP(OB COCTABIAET HE MEHEE IOIOBHHBI
obmieit riryOHHEI 3a€XH.

Tunsl ToppoB OTIMYAIOTCA TaKXKe IO CPEHNHEH KOHCMUmMyyuoHHoU
3071bHOCMU, TO €CTh 30JIbHOCTH, CBOMCTBEHHO# pacTeHUAM-Topdoobpaso-
BaTe/AM. 30/IbHOCTH B 3aBUCMMOCTH OT THIa TOPHOB KOJIEGIETCS B Clle-
IylIouX npefpenax: Hu3HHHbe — 6-18%, mepexogusie — 4-6%,
BepXoBbie — 2—4%.

Cnenyer, ofHaKo, UMETh B BHIY, 9TO BCE€ YETHIPE THIA TOPGOB MOTYT
0Ka3aThCA BTOPHYHO 3a30JICHHEIMH. B 3TOM ciTydae UX 30JbHOCTB, B TOM
9HCIIE ¥ 30IbHOCTh TOPGOB BEPXOBOTO THIIA, MOXET PE3KO BO3pacTaTh, B
pe3yipTare IOCTYIUIEHHA MHHEpPANbHOH B3BECH C NOHMEHHBIMH,
HAMBIBHBIMH CKJIOHOBBIMH (JI€IOBHANBHBIMH) BOJAMH, B pe3ylbTaTe
030JICHMS OPTaHOT€HHOM MAacChl IIPH MOXKapaxX M APYTHUX NPUIMH.

2.5.1.3. Makpockonuyeckoe onpeaeneHue cteneHu
- pa3noxeHusa Topdga no meroaam N.[1. BapnbiruHa m
J1. NMocTa

O6pasusl Topda, H3BIECYEHHBIE Ha IOBEPXHOCTH NpH OypoBOM
3oHAMpoBaHMM 6070Ta WIH IOTydYeHHblE NpPH IpoxoAxke IIyp¢os,
NO/IBEPTralOT TILATENbHOMY MAaKpPOCKOIMYECKOMY H3YYEHHIO C LEJbIO.
onpefeneHHA BaXKHEHIIMX XapaKTepHCTHK Topdpa — cCTemeHH
PasoKeHHA ¥ MX 60TaHMYECKOIo COCTaBa.

Cmenenb pasnosicenus CBA3aHa IIaBHBIM 06pa30M C HHTCHCHBHOCTBIO
6HOXMMHYECKOTO paciiafia paCTUTEIBHBIX TKaHEH B BEPXHEM CJIO€ 3aJIEXKH
M BEChbMa HECYIIECTBEHHO 3aBHCHT OT Bo3pacTa Topda, Tak Kak,
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morpyxaich B TDIIyOHMHy 3alexH, Topd B Te4eHHE ThICAYEIETHI
MOZABEpraeTcA JIMIIb HE3HAYUTENbHEIM H3MECHEHHAM.

ITo crenenu pa3noxeHHs MOXHO Cy[HTh O LIEIOM pasie QUINIECKHX H
XMMHYECKHX CBOHCTB Topda. OHa ompenender ILIOTHOCTh, CBA3HOCTb,
BA3KOCTh U Jpyrue cBoiicTBa. IIpH ompeneneHHBIX YCIOBHAX CTENEHb
Ppa3noXeHHA MOXET OKa3aThCs Ooliee CylIeCTBEHHBIM ITOKA3aTeleM, YeM
GOoTaHUYECKHIi cocTaB Topda.

B Tabn. 2.14 npuBeneH MaKpOCKONHYECKHHA METOJ ONpeaeeHHs
CTeNneHH pa3oxeHus Topda, npemnoxennsii I1.]]. BapaeiruaeiM. ABTop
PEKOMEHIYeT  BBINONHATH MAaKpOCKONMYECKMii  aHanM3  Topda
HETMOCPEACTBEHHO B 4elMHOKe Oypa, He Hapymas CTPYKTypHl oOpasia.
OIHOBPEMEHHO C OLIEHKO#H CTENEHH Pa3IoAKEHHA ONPEeNAIOT THI Topda
M0 OKpAacKe, CTPYKTYpE, JErKO Pa3IHYMMBEIM BH3yalbHO PaCTHTEIbHBIM

OCTaTKaM.
Tabnuuya 2.14

MoneBoe onpeneneHue cteneHy pa3noxeHus Topdga no meroay
M.[. Bapnbirndia O6pasel Topca cxumalor B pyke. lpu astom
Mexay nanbuaMM BbiAaBfMBaeTCsA TO UM MHOe KONMUYeCTBO BOAbI
n Topca. B onkarom Topthe onpeaensioT COCTosiHUe OCTaTkoB

pacTuTenbHOCTU
Ha3zBanne
Crenens
pasiioxe- :‘:":‘“l’;:c:: Xap:g:ggzcm— Bonamee | Iser Top- | Ilpoume
HHS TOp- a NPH3HAKH
;: .:}r OT CTeleHH OCTATKOB nBer ¢ P
? PpasiiokeHAs
Topéd HM3HHHOrO THIA
Bnaxsas
. npu
- Ovuens . PacTurensHrie Boaa npu YepHerid, zaacca, P
CHIIBHO OCTaTKH, 332 MC- | CAABJIMBAHWM | HHOIJA C "’:mmo‘m nponm-
Bonee 70 oxcup- | (CHOUCHHEM Xit- Topda B pyke | TeMHO-KO- JABHBaCTCH
pasmu yilics BBIX KOpHEH, |HE OTXKHMAeT- | PHYHEBHIM gepe3 mab-
‘Hepa3IH4YHIMBEI ca OTTEHKOM | |0 "cymgno
navykas pyKu
3aMETHH OTXENS- Boaa nogru Braxsas
HEIC OCTATKH pac- He oT- Macca 06-
CaisHO TEHHH C HEACHOM | o\ vaercs, qepﬂo"(? " | pasuaHa
CTPYKTYpO#, PHHHEBBIH H | 3”53
50-70 PasIoKHUB- OKpameHa B 1 npo-
muiics BCTpeHaloTca HHTEHCHBHO | oMHO-KO- |/ pnuBaerca
MEJIKHE KYCOTKH | 1o _yopira- puHeBBIH | epe3 nans-
KOPHI H Hzl[ﬂpesecn- HeBRH mBeT 1B PYKH
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lMpodomkeHue mabnuusi 2.14

Ha3zpanne
Crenenn
pazioxe- 1:23;:‘;: Xap:g:];:::c'm- Bogamee | IBer Top-°| IIpoume
“;: T&'p' OT CTeNneHH 0CTATKOB aBer $a TIpH3HAKH
il Pa3JIoKEHHS
Ilpu creme-
HM pasJioxe-
Hua 30-35%
Topd HadH-
HaeT ciabo
navkarb
Cepo-xo- | pyky; npu
3amerHH pe- | DOAR OTKHMa- puuHeBkli | 45-50% —
Cpennepasino eTcA IUI0XO,
35-50 ics | MBOTOUHCICHHEIE | o~ @~ .| WIHTeM- | HadHHaeT
KHB OCTATKHM PacTeHmit| oo m‘: era | HO-CEPO-KO- | MpOAIaBIH-
pHYHEBHIH |BaThCA MEX-
.\
TIATBLIAMH.
B omxarom
Tope ympy-
rocTh He3a-
METHa
Boga omxuma-
ercs ciaabo,
JKEJTTOro WIH ITocne
K K
a c:g lel,lxmax?ec:u KOpHYIHEBa- cKaTHus 1o-
P * | To-xemroro | TeMHO WwiIH | BEpXHOCTB
20-35 Caa6opazro- aTKM MXOB | /pera MyT- | cBetno-ko- | Topda me-
PKHBIIHACH ‘;13:; M" a“Te“ n"’:ﬂr:)p: Haid, TEM- pHYHEBBIH | poxoBaTa OT
Ho-cepasd ¢ 0CTaTKOB
paccMotpe 3aMETHBEIMH pacTeHuit
B3BEIIECHHELIMH
9acTHIAMH
CryTanHbIi Bo#i-
JIOK HUTEBM/THBIX
KOpEIIKOB OCOK, nngg)nﬁ;-
HHoraa ¢ mpu- | Bopga nerko Bg eTCs de-
MeCEI0 charHo- | BBHITEKAeT B €3 MATLIB
Topd He- | BEIX M rHIHOBBIX | GoNBIIOM KO- Cger- g oce a
Menee 20| pasnoxus- |MxoB. [Tpu crene- | 1uyecTBe, CO- | IO-CEPO-KO- -
muiics HH Pa3lOXCHHA |BEPIICHHO WIH| PHYHEBBIH Mae'r“ﬁ OTH
menee 10% pac- | nouTd He [IeDBOHA-
THTENBHBIE OCTAaT-| OKpalleHa 9 angHﬁ
KH XOpOILO obBeM

odopmiIeHs! 10
Bceii Macce Topda

Topd BepxoBoro THma
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Mpodonxerue mabnuyb! 2.14
Ha3sBanne
Crtenens
pasJioxe- 2‘:}3:{:&‘: Xap:g:;;a:c’m— Bogamee | Ilser Top- | Ilpoume
“;: T&p— OT CTEHeHH 0CTaTKOB user ba NpH3HAKH
’ Ppa3ioxKenAs
Top¢ npo-
JlaBINBaETCS
Ouens 3aMeTHEI BOJIOKHa Tz:::;;:(;i MexIy
Bonee 50 CHJIEHO Iy IIHIIEL, Kycod- Bona e l(’m{ orgac | MATbUaMH,
Pa3/IOXHB- | Ki ADCBECHHBI M | OTKHMACTCA | oo o | CHIBHO Mad-
muiics KOPEI COCHBI HKOM) KaeT pyKy,
oTTe BEChMa
IUIaCTHYCH
Bopa omxuma-
n -
€TCs C YCHIH- Ipu crene
oM: HM pa%noxe-
i
CwisHo | Ha u3nome 3ameT- | TEeMHO-KOpHY- TeMHO-KO- 4'0“021 n:gz:_
30-50 Pa3oXMB- |HBI TOHKHE BOJIOK-| HeBas, KoeH- eBLik | er
mwics Ha Iy LIHIEI Horo npera | PAH Onzg:uyﬁ
JKHIKOCTD
TOpd
nu:exae; no IACTHYCH
OG6priBkH cTebnei Bona M- Vnpyrocts
20-30 Cpennepa3iio | charHOBEIX MXOB et as Ko- B OTXKATOM
xuBlmica | (zo 1 cM), Bomok- X0 MY e"Blaa’ puuHeBHIif |Topde crabo
HA My NIHIBI PHAH 3aMeTHa
Crebenbku char-
HOBBIX MXOB roO- Vipyrocts
Cna6opasno- nsie, Ges Berodex | Bona xenras, CBeTno-Ko- | B OTXKAaTOM
10-20 KHBITHHCS M JINCTOYKOB, OTXKHAMAETCA B Topde
JUTHHA cTeGenbKa | oYeHb nerko | P saMerHa
oxoJo 1 cM win
HeMHoro Gonpine
OmxaThiit
Ot4eTmuBo BUJ- Topd mpy-
HHI cTebenbku Bopa Caet10-Ko- xrc)nnnn']r)
c(arHoBLIX MXOB | CBETJIO-XeN- | PUYHEBHIH, ’
- TO BO3-
Ho 10 Hepasnoxs C BETOMKaMH; Ha | Tad, OT)KUMa- | HHOrJa 1no- yupy.
muiics odec .. |BpamaeTcs K
BETOYKax CO- eTCA Kak U3 | TH KENThIlt | e pn
xpan:.g:;; JIHC- ryoku Topd qaTsHOMY
06BeMY
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