Koncnekr Jexkuuii

no nucuuminae <KHAYKA O 3EMJIE»

IIpoueccsl MuHEpPa1000pa30BaHUA B IPUPOJE

BO3HUKHOBEHHE MUHEpAJOB CBSI3aHO C PA3JIMYHBIMU  IPUPOJHBIMU
npoLeccaMy, IPOTEKABIIMMHU HE TOJBKO B 3€MHOM KOpE WJIM MaHTUU 3€MJIM, HO
TaK)K€ U Ha IOBEPXHOCTH.

[lepBoe MuHepanabHOE BEUIECTBO BO BceneHHOW BO3HUKIO 3aJ0JT0 [0
Hayasia oOpa3oBaHus Hauieil COMHEYHON CHUCTEMBI U C TEX CAMBIX MOP MPOLIECCHI
MUHEpasiooOpa3oBaHusi He mpekpamaiuch. OHM W ceiluac MTPOTEKAlT Ha
Pa3IMYHBIX TUTAHETaX U B HEKOTOPBIX IPYTUX KOCMUYECKUX OOBEKTAX.

Opnako B OOJIBIIMHCTBE CIly4aeB MUHEPAJIOTaM MPUXOAUTCS UMETh JENO C
Pa3HOOOpa3HBIMU 3€MHBIMU TMPOIECCAMU MHUHEPATIO00pa30BaHUs, KOTOPHIC IS
yA00CTBa MO/IENIEHBI HA JIBE I1aBHbIE T€HETUYECKUE TPYIIIIbI:

1) sHIOTeHHBIE, MPOTEKAIOIINE 3a CYET BHYTPEHHEW TEIUIOBOW SHEPTUU 3EMIIH;
2) DJK30reHHBbIC, COBEpIIAIOIIMECS 3a CYeT BHEIIHEW (COJMHEYHOW WU
KOCMHYECKOM) DSHEPruu, MOJIy4yaeMOW MOBEPXHOCThI0 3emiu. KMcrounukom
BEIECTBA JIJISl MIPOTEKAHUSI SK30TCHHBIX MPOILIECCOB SIBIISIIOTCA OOHAKHUBIITHECS Ha
MOBEPXHOCTH 3€MJIM Pa3IN4HbIE TOPHBIE TOPOJbI U PYIbI.
[Ipy nmomagaHuM MPOAYKTOB  SHJAOTEHHBIX W OK30T€HHBIX  IPOIECCOB
MUHEpanooOpa3oBaHusi B Oojiee TIIyOOKHE 30HBI 36MHOW KOpBI, MEpPBbIE MOTYT
npeTepreBarb  CYILIECTBEHHble mpeBpaiieHus (meramopdusm). IlpoaykTs
rIyOMHHOTO ~ MeTtamopdu3Ma  (perHOHAJIBHOTO  MeTamop(du3ma)  HIUPOKO
IIPOSIBJICHBI B COCTaBE 3€MHON KOPBI.

JHIOTeHHbIE MPOLEeCChl MUHEPAT000pa30BaHUs

Cpenu  SHIOTEHHBIX  MPOIIECCOB  MHUHEPATOOOpa30BaHUS  TJIABHBIMH
SIBJISIFOTCSL MarMaTuyecKue, NerMaTUuTOBbIC U MTHEBMATOJIUTOBO-TUIPOTEPMATIbHEIE.
Mazmamuueckue npouyeccol. llpexne, yeM paccMaTpuBaTh COOCTBEHHO

MarMaTu4dCCKuUeC IpoucccCol, AaAuM OIPCACICHUA, YTO TAKOC MaIrMa U JIaBa.
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Mazmoii Ha3bIBAETCS CIIOKHBIM 10 COCTABY pAacIUlaB, COJAEPKAIIUKA MHOTHE
XUMHUYECKHUE 3JIEMEHThl U UX COEIMHEHUs, 00pa3yIoUIuiicsi B TIyOMHHBIX 4acTsIX
3emuin wiaM Apyrux ruianer. Ocodyro posib B MarMe UrparoT KPeMHEKUCIOPOAHbIE
COCAMHEHHsT M II09TOMY MarMy 4YacTO Ha3blBAalOT CWJIMKATHBIM pPacCIlJIaBOM,
[VIABHBIMU COCTaBJIAIOIIMMU KOTOPOT'O SABJISIIOTCS OKCUABI KPEMHMS, AJIIFOMUHUS,
JKeJe3a, MarHus, Kby, HaTpUs U Kanus. OCTalbHBIE 3JIEMEHTHI IPUCYTCTBYIOT
B MarMe€ B CYIIECTBEHHO MEHBIIMX KoiudecTBax. Kpome Toro, B Marme
pacTBOpeHbl razoo0pa3Hble W JIeTyuyde BellecTBa (BoJa, YTJIEKHCIIOTA,
YTII€BOAOPO/Ibl, CEPHUCTHIE COEMHEHUS U Jp.), TPUHUMAIOLIUE aKTUBHOE y4acTue
B Ipoueccax o00pa3oBaHusi MUHEpaoB. MuHepaipl, oOpasyroluecs mpu
3aCTBIBAHMM Marmbl, MPEACTABISIOT COOOM COEAMHEHMS, COCTOSIIUME U3 TeX
XUMHUYECKHUX AJIEMEHTOB, KOTOPBIE B HEN coaepKanuch. [Ipn 3acThIBaHMM MarMsl B
INIyOMHHBIX 4YacTSAX IUIAHET BO3HUKAIOT HMHTPY3UBHBIE WM IUIyTOHHYECKHE
nopoabl. [Ipy 1BMKEHUH OTIAENbHBIX OJOKOB 36MHOW KOPbl ~ Marma BbIKUMAETCs
O TpelIMHAM WM OcCJabjJeHHBIM 30HaM Ha NOBepxHOCTh. llpu 3TOM Marma
OKa3bIBAETCSI B O0OJIACTSAX MEHBIIETO JABJIEHUS, TJI€ MPOUCXOJIUT MOTEepPs MarmMou
OoJbIIe 4YacTH JIETY4YUMX COEIMHEHMH, pacTBOPEHHBIX B Hed. Marma
npeBpaiiaercs B jaBy. [Ipu 3acTbiBaHUU MOCIIEHEN BO3HUKAIOT 3 dy3UBHbIE WIN
BYJIKAHWYECKHE MOpoJibl. OOe rpynnbl MarMaTUYECKUX MOPOJ] NOJYyUHIIM Ha3BaHUE
U3BEPKEHHBIX, T.€. 00Pa30BaBIIMXCS U3 PACILIABOB.

Oddy3uBHBIE MOPOJLI MpHU OBICTPOM OCTHIBAHUM HA IMOBEPXHOCTU ILJIAHETHI
PaCKPUCTAJUIM30BBIBAICH HE MOJHOCTBIO U MOITOMY B CBOEM COCTABE COAEPKAT
BYJIKAHMYECKOE CTEKJIO U OKPYTJIble MYCTOThI, CBUJETENILCTBYIOLINE 00 OOMIBHOM
BbIJICJICHUH PACTBOPEHHBIX B Marme (J1aBe) ra3000pa3HbIX MPOIyKTOB.

['71aBHBIM  NPU3HAKOM  BCEX  MHTPY3MBHBIX MOpPOJ ~ SABISIETCA  MX
OTHOCHUTENIbHO KpYyMHAas 3€pHUCTOCTh U OTCYTCTBHE aMOpP(HOTO CTEeKJa, YTO
CBUJIETEIBCTBYET O MEUICHHOW KPUCTAJUIM3alMU MarMbl Ha OOJIbIIUX ITyOHHaX.

Bo3HukHOBEHHE MarM OOBIYHO CBS3BIBACTCS C BHYTPEHHEW TEIUIOBOM
DHEPIHEN IUIAHEThl - PAJAUOAKTUBHBIM pPACHagoOM HEKOTOPBIX XHUMHYECKHX

9JICMCHTOB M IBMXXCHHMCM OTACIbHBIX 0J10KOB KOPBI INIAHETBI OTHOCUTCIIBHO APYT



apyra. OTH SBIEHUS TPUBOAAT K JIOKATBHOMY HAarpeBy W ILIABJICHUIO
OKpY Karomux mopo. [Ipu IBMKEeHUN K TOBEPXHOCTH IJIAHET MarMbl Pa3IMuHOTO
COCTaBa MOTYT CMEILIMBATHCSI MEXAY COOOM M pacTBOPATH 3aXBay€HHBIE MO MYTHU
CJIETIOBAHUS OOJIOMKH JPYTUX TOPHBIX MOpo. Takum 00pa3om, BOZHUKAIOT MarMbl
pa3IMYHOTO  TWIA, KPUCTAUIM3AIUS KOTOPHIX OOBACHSET HaOII0JaeMoe
pa3HO00Opa3ue U3BEPKEHHBIX TOPHBIX MTOPOI.

B 3aBucumoctu ot coaepxkanus SiO, MarmMbl W, COOTBETCTBEHHO,
MarMaTU4eCKUe WJIM HW3BEPKEHHbIE TOPHBbIE TOPOJAbl TMOJPA3JEIsIOTC Ha
yJIBTPAOCHOBHBIC, OCHOBHBIE, CpeIHHE U Kucible. [lepBbie comepxaTt MeHee 45%
KpeMHe3ema, rociennue - 6onee 65%. [lonobHbIe Bapuauu HaOIIOIAIOTCS U IS
JIPYTUX XMMHUYECKHX 3eMeHToB. Hanbomnee pacnpocTpaHeHHbIM TUIIAMH TOPOJI HA
3emiie SBJISIFOTCS] TPAHUTHI ¥ 03B THI.

[TocnenoBaTebHOCTh KPUCTAJUIM3AIMKM  MHHEPAJIOB W3 MarMbl IIpH
OXJIQXKICHUH TIOCIICHEH 3aBUCUT KaK OT €€ MCXOJHOTO COCTaBa, TaK U OT yCIIOBUU
kpuctaumzanuu. [lpy JABMKEHHMM MarMbl OT O00JIacTM €€ TeHepaluu K
MOBEPXHOCTH CYJIb(UIHBIE KOMIUIEKCHI MOTYT OTIIEIUISATECA OT HEe U
KPUCTAJUIU30BAThCS HE3aBUCUMO OT JPYTHUX COCTAaBJSIONUX  CHJIMKATHBIX
pacruiaBoB.  Takum  myteM  (QOPMHPOBAIUCH  PyAbl  MEIHO-HUKEIEBBIX
JUKBAIIMOHHBIX MECTOpPOXKIeHUH. OT MarMbl MOTYT OTHICIUITBCS —TaKKe
HEKOTOpPbIE MHUHEpAJbI, MPUHAJICKANTUE KIacCy OKCHIIOB, oOpa3ys, Hampumep,
XPOMUTOBBIE 3aJIEKH, YaCTO COJAEpXAIIUe DJJIEMEHTHl ILJIATUHOBOM TPYIIIHI.
[Tomumo oOpa3zoBaHus CyJb(PHUIHBIX U OKUCHBIX MHUHEPAJIOB, HA PAaHHUX CTAJIHUSIX
KPUCTAJUIM3AIIMM MarMbl BBIJICISETCS TaKKe OCTPOBHOW CHIIMKAT OJIMBUH -
(Mg,Fe),S10,, sBasronuics OJJHUM U3 IJIaBHBIX MOPO000pa3yIONIUX MUHEPAIOB
B YJIBTPAOCHOBHBIX M OCHOBHBIX H3BEPKECHHBIX TTOPOIAX.

OOmas cxema mporecca KPUCTAUIM3AIMU MarMbl MOKET OBITh OINKMCAaHAa TaK
HA3bIBAGMBIM  PEaKIMOHHBIM pPsAIOM boysHa, CyTh KOTOPOrO CBOJUTCS K
MOCJICIOBATEIHHOMY 00pa30BaHUIO MPH MAICHUN TEMIIEPATypPhl Bce 00JIee KUCTBIX
(T.e., OOOTAIIEHHBIX KPEMHE3€MOM) TEMHOLBETHBIX M CBETJIOOKPAIICHHBIX

MUHEPAJIOB:



TEeMHOIIBETHbIE CBETJIOOKPAIlleHHbIEe
OmuBun (Mg,Fe),Si0, Anoptut CaAl,;Si,0g
[Tupoxcen Ca(Mg,Fe)Si,0¢ Optoknas KAISi;04
Amdubon Ca(Mg,Fe)s[SigO,,](OH), Ansout NaAlSi;Og
buotut K(Mg,Fe),[AlSi;040](OH), Kgapi Si0O,

MyCKOBI/IT KAlz[AISIj,Ol()](OH)z

Takum oOpa3oMm, B Mpolecce KpUCTAUIM3AlUU MarmMbl yBEIUYEHUE €€
KPEMHEKHUCJIOTHOCTH MPU OJHOBPEMEHHOM BO3pACTaHUU POJIH JIETYUYHUX HMPUBOJUT
K 00pa30BaHUIO HA MO3AHUX CTAAUSAX BCe 00JIe€ KUCIBIX MTOPOI.

Hekoropble TUMBI MarmMaTHYEeCKUX IOPOJ 3ajJeraloT B (opMme KUl WIH
npoXuiIKkoB. OHM 00pa3yloTcsi B pe3yJibTaTe 3alOJHEHUS TPEIIMH Pa3IudHbIMU
MUHEpPaJIbHBIMU BEUIECTBAMU. B TpeluHbl W3 TIYOMHHBIX YacTel 3eMHOU KOpbI
MOTJIM TPOHHMKATh OCTaTOYHBIE pACIUIaBbl, pPa3HOOOpa3HbIE Taphl M Ta3bl
(pronabl) Uam ropsiuue BOJHBIE PACTBOPHI. B COOTBETCTBUU € 3TUM KHIIBI IO
TUITy UCTOYHMKA BEIIECTBA UX CJATAIONIMX IMOPA3ACISIOTCS Ha METMaTUTOBBIE,
oOpa3oBaBIIMecs B pe3yJibTaTe COOCTBEHHO MarMaTH4ecKoro mporecca Ha OJHOU
U3 3aKJIIOYUTENBHBIX CTAJIUM €r0 MPOTEeKaHUs, THEBMATOJIUTOBbIE, B 00pa30BaHUU
KOTOPBIX TPHUHSJIM ydacThe (Irouapl, BXOJUBIIME B COCTaB Marmbl, U
TUApOTepMalibHbIe, CHOPMUPOBAHHBIE U3  TOPSIYMX  BOJHBIX  PacTBOPOB,
NOCTYIABIINX U3 INIYOMHHBIX YacTe 3€MHOM KOPBI.

Ileemamumosvie npoyeccol. B KOHIIE OCHOBHOW CTaguM MarMaTH4E€CKON
KPUCTAIJIM3AIlMM OCTATOYHBIM pacIljlaB 3aMeTHO oOoramiaercs KpPEeMHE3EMOM,
TJIMHO3EMOM, IIeJI0YaMH U JIETYyYUMH KOMIIOHEHTaMu. Hapsmy ¢ 3TUM OH Takke
KOHILIEHTPUPYET B ce0€ 3HAUUTEIbHbIE KOJIMYECTBA PEIKUX U PACCESTHHBIX
anementoB (Li, Be, B, F, Rb, Cs, p.3.3., Mo, Zr, Hf, Ta, Nb, Th, U u ap.), pazmepst
MOHHBIX PAJIMYCOB KOTOPBIX HE IMO3BOJWIM MM BOUTH B CTPYKTYPHI OOBIYHBIX
nopo1000pazyronux MuHepanoB. OOUINe JErKoaeTyuYnX KOMIIOHEHTOB (TJIaBHBIM
obpazom H,0O) o0yciiaBiuBaeT HU3KYIO BSI3KOCTh OCTAaTOYHOIO paciljiaBa, H3-3a
Yero MOCIeIHUN MOXKET JIETKO MPOHUKATh B TPEUIMHBI U MOJIOCTH BMEIIAIOIIUX €TI0

nopoz. JlanpHeimas KpucTau3ais TaKoro pacijiaBa IpUBOJUT K 00pa30BaHUIO



NMEerMaTUTOBBIX XKUJ. [lerMaTuThl OOBIYHO OOPA3YIOTCS B ACCOIMAIMU C KUCIBIMU
(rpaHUTBI) WM IIETOYHBIMU (HedennHoBble cHeHHUTHI) moponamu. [lo cBoemy
MUHEpaJIbHOMY COCTaBY METMAaTUTHI OJM3KM K MAaTEPUHCKUM MOpPOAAaM - riaBHas
X Macca COCTOMT U3 TeX K€ MOPOJ000pa3yomuX MUHEPATIOB, OJHAKO YUCIO U
pacrpoCTPaHEHHOCTh BTOPOCTENEHHBIX MHUHEPAJIOB B IErMAaTUTaX B HEKOTOPBIX
Cly4asiX CYIIECTBEHHO OOJIbIlle, YeM B MATEPUHCKHX MOPOJax. BOJIBIIUHCTBO
MErMaTUTOB 00JIalaeT KPYMHO3EPHUCTOW CTPYKTYPOU; OTICIbHBIC MUHEPAIB B
HUX MHOT/IA IOCTUTAIOT TMTAaHTCKUX Pa3MEPOB.

B HekoTOphIX ciydasx MerMaTUTOBBIA pacIlyiaB-pacTBOP MOXKET MPOHUKATH
M0 TPEUIMHAM B KOHTPACTHbIE MO COCTaBY BMEILAIOUIME UHTPY3UB nopojbl. [Ipu
TOM B PE3yJIbTaTe B3aHMMOJICHCTBHS BMEIAIOIIMX TOPOJ C OCTATOUYHBIM PACILIaB-
pacTBOPOM COCTaB TOCJIEIHETO MOXET H3MEHUTHhCS U CTaTh CYIIECTBEHHO
OTJIMYHBIM OT COCTaBa METMATHUTOB, 3aJIETAIONINX B MAaTEPUHCKUX MOpoaax. Takue
nerMaTtuthl 1Mo kiaccudukanuu akagemuka A.E. depcmana oTHocATCS K
nerMaTUTaM JUHUU CKPEIEHHUs, B OTJIMYUE OT PACCMOTPEHHBIX BBIIIE MIETMATUTOB
YUCTOW JUHUU. BaXXHO MOJYEPKHYTh, YTO BCE MErMATUTHI 00pa3yrOTCS B KOHIIE
COOCTBEHHO MarmMaTH4ecKOro Mpolecca M 3aHUMAIOT Kak Obl MPOMEKYTOYHOE
MOJIOKEHUE  MEXAy  TIyOMHHBIMM  MarMaTWUYeCKMMH  TMOpPOJIaMU U
MOCTMarMaTU4eCKUMHU MHEBMATOIUTO-TUAPOTEPMATILHBIMUA 00Pa30BaHUSIMU.
IIneemamonumo-zuopomepmanvruvle npoyeccovl. SIBaeHue nHeBMaToyin3a (OT
rpeyeckoro '"mHeBMa'" - ra3) MpPOTEKaeT B TEX ClydasX, KOIJa BCIIEJICTBUE
nepenaja AaBJICeHUNM MPOUCXOJUT BCKHUIIAHUE OCTATOYHOIO pacIllaB-pacTBopa M
BCS KHUAKOCTh MEPEXOIUT B Ta3000pa3Hyto ¢asy, BCTymas Mpu 3TOM B PEAKIUIO C
paHee BBbIICIMBIIMMUCS TBEPJIBIMU MUHepanamu. Eciu oTiuernseHue JeTy4yux, B
TOM YHCJI€ U MapoOB BOJIbI, HA 3aKIIOUYUTEIILHOW CTaJUU KPUCTAIIU3AIUU Marmbl
WK 00pa30BaHUs METMATUTOB MPOUCXOAMIO HA OOJIBIINX WIIM CPETHUX TIyOUHAX,
TO BBICBOOOJMBIIMECS IMPU ATOM JIETY4yHWE COEAUMHEHHUs] B ra3zoo0pazHoil ¢gopme
MOTJIM BCTYIaTh B XMMUYECKUE PEAKIIMU C BMEUIAIOIIUMU MOPOJIaMH, TTPOU3BO/IsS
TaK Ha3bIBAEMbI KOHTAKTOBbIM MeTamopdusm. Ctenenb MmetamopusMa U cOCTaB

MMOJIyHaromuxcs IMPOAYKTOB OIPCACIIAIINCh T'JIaBHBIM O6p330M XUMHYECKOM
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aKTUBHOCTBIO (JIIOMJIa M COCTaBOM pearupylomei ¢ HuM mnopojasl. Haubonee
VHTEHCHUBHBIC U3MEHEHUSI YCTAHOBJIEHBI 111 30H KOHTAKTOB I'PAHUTHBIX MAaCCUBOB
C U3BECTKOBHUCTBHIMU MOpojaMu. B pesynbraTte pa3zHOOOpa3HbIX peakuui
3aMelleHns (METacOMaTUYECKUX PEakUUil) B 3TOM ClIy4ae BO3HHUKAIOT MOPOIbI,
MOJIYYHMBIINE Ha3BaHWE CKapHBI. VMIcTOYHMKaMu BerecTBa JUisl MX (OPMUPOBAHUS
NOCIYKWJIM KaK BMEIIAIONIME MOPOJBI, TAK U HEKOTOPHIE COCTABIIIOLIME YACTU
Marmbl. C 00pa3oBaHUMEM CKapHOB HEPEIKO CBS3aHbl KPYIHBIE MECTOPOKICHUS
xKesesa, BoJibPppama, MOIHOIeHa U HEKOTOPBIX JIPYTUX METAILIOB.

Ecam ormennenne neTydnx B MarMaTHYECKOM O4Yare WM MErMaTUTOBBIX
Telax TMPOUCXOJIUIO Ha OTHOCUTEIHHO MajbIX TIIIyOMHAX, TO JajibHEHIas
murpanust (yAajJleHHe OT MarmMaTuyeckoro odyara) Takoro ¢iarounga Moria
MIPUBECTH, B KOHEYHOM HTOTE, K 00pa30BaHUIO APYTrOro THMA KIIBHBIX Tel. B Tex
ciy4asix, Korma (opMupoBaHHME MHUHEPAIBHOTO BEHIECTBA B OJTHUX IKHJIAX
MPOUCXOMIIO BBIIIE KPUTHIECKOU TOUkH BobI (374,5°C), T.e. akKTHBHYIO POJIb B
3TOM MpOIecCCe UIpaid mnap W (QUIIOUABI, MPHUHITO TOBOPUTH O COOCTBEHHO
ITHEBMATOJIUTOBOM TeHe3uce. Eciu ¢dopmupoBaHHe MUHEPAIBHOIO BEIIECTBA
IIPOUCXOINUIIO HWKE€ KPUTHYECKOM TOYKH BOZBL, T.€. BOJA B KadeCTBE
CaMOCTOSATENIbHON JKHJIKOW (ha3bl uUrpaja CYIIECTBEHHYIO pOJb B TIpoliecce
00pa3oBaHMsI MUHEPAJIbHBIX aCCOLMALUNA, TOBOPSAT O TUAPOTEPMAIBHOM I'€HE3HUCE.
MuHepabHBI COCTaB ITHEBMATOJIUTOBBIX M THAPOTEPMAIBHBIX KU KpanHe
pazHooOpaseH. XKuibl B OOJBIIMHCTBE CIIy4aeB CIIOKEHbI KBaplieM, KapOoHATaMH,
KOTOpBIC 3aKJIIOYAIOT B ce0s CKOIUICHUS CaMOPOJHBIX 3JieMeHTOB (Au, Ag, Bi),
Ccynb(GUIOB, CEICHUIOB U TEILUTYPHUIOB TaKUX 3JIeMeHTOB Kak Mo, Bi, Cu, Zn, Ag,
Pb, Sb, Hg u ap., okcucoenunenuii Boabdppama, Mo, Sn, U u HEKOTOpBIEC JIpyTHe
MUHEpaibl. IMEHHO ¢ MHEBMATOJIUTOBO-TUAPOTEPMAIBHBIMY IPOLIECCAMU CBSI3aHO
oOpa3oBaHue KpYMHBIX MecTopoxaenuit penkux (W, Mo, Sn, Bi, Sb, As, Hg),
usetHeix (Cu, Pb, Zn), Omaropomubix (Au, Ag) u paamoaktuBHbiX (U, Th)
METAJIJIOB.

B coorBerctBUM ¢  TeMmmepaTypoil =~ oOpa3oBaHUA ~ TUAPOTEpPMAalbHbIC

MECTOPOXKACHUS MOAPA3AEISIOTCA Ha BBICOKOTEMIIEPATYPHBIE (TUIIOTEPMAJIbHBIE),



BO3HUKIIME pu TemIeparypax 400-300°C, CpeHEeTEMIIEPATYPHBIE
(Me30TepMallbHbIE) C TeMIEpaTypaMu 00pa30BaHUs MUHEPAIbHBIX aCCOIMALMNA OT
300 no 150°C u Hu3KOTEMIIEpATYPHLIE (3MUTEPMAIBLHEIE), (POPMHUPYIOLIUECS TIPH
temneparypax 150-50°C. TmaporepMmaibHble MECTOPOKIACHHS, PACIIOIOXKEHHBIC
BOJIM3M  MarMaTH4eCKOro odara - OOBIYHO  BBICOKOTEMIEpaTypHble, a
pacnoJioKEHHbIE Ha YAAJIIEHUH OT MarMaTH4eCKoro o4yara - Hu3KoTeMrneparypHble.
JK30reHHbIE MPOLECChl MUHEPAT000pa30BaAHMS

Bonpmias  4yacTb  9K30T€HHBIX  MPOIECCOB  MHUHEpasooOpa3OBaHMS,
IPOTEKAIOUIMX HA MOBEPXHOCTH IJIaHET Oosiee JOCTYIHA HalleMy HaOJIOACHHUIO,
4YeM B3HJIOTE€HHBbIE Ipolecchl. [JIaBHBIMU Cpeau HUX SBIAIOTCS pa3HOOOpa3HbIC
MPOLIECCHI  8bIGEMPUBAHUS,  OCAOKOHAKONNEHUs U  UMNAKMHbIL — Npoyecc.
[Tocnennuii cBs3aH € yJOAapHbIM NpPeoOpa3oBaHUEM TOPHBIX IOPOJ 3a CYET
BBICOKOCKOPOCTHOT'O NIaJICHUS KPYITHBIX METEOPUTOB U aCTEPOUIOB.
B KOHTHMHEHTAJIbHBIX YCJIOBUSX BBIBETPUBAHUE TOPHBIX MOPOJ, PyAd U MUHEPAJIOB
ABJIAETCS,  BEPOSITHO,  JOMMHHUPYIOIIMM  CpeId  JAPYIMX  IIPOLIECCOB
MUHepanooOpa3oBaHus. BriBeTpuBaHue (XMMHYECKOE WJIM OHOJOTHMYECKOE)
3aKJIF0YAETCs B MMOCTETIEHHOM Pa3JIOKCHUH HECTAaOMIbHBIX MUHEPATbHBIX (Da3 1 X
OpeBpalieHud B Jpyrue, Oosee yCTOWYMBBIE B TOBEPXHOCTHBIX YCIIOBHSIX
MUHEpAaIbI.
Cpenu MpOAYyKTOB COOCTBEHHO OCaJ0YHOTO Ipolecca MHUHEPaIooOpa3oBaHus,
IIPOTEKAIOIIETO B BOJHOM Cpefie, BHIJICISIOT MEXaHUYECKUE OCAAKH (M CBSI3aHHbBIE C
HUMU POCCHIITHBIE MECTOPOKICHUS 30J10Ta, MJIATUHBI, AIMA30B U JIp.), XUMUYECKUE

OCadKH U OMOreHHBIE HIIN OpPraHOrcHHbIC OCAJIKH.

Byakanuszm

Ecnm KuMOKMM MarMartu4ecKH paciulaB  JOCTUIaeT 3€MHOM IOBEPXHOCTH,
IIPOUCXOJHUT €ro H3BEPKECHHUE, XapakTep KOTOPOrO OIpPEAENsIeTcsl COCTaBOM
paciuiaBa, €ro TeMnepaTypou, JaBJICHUEM, KOHIIEHTPpAMEN JIETYYuX KOMIIOHEHTOB

u apyrumu napamerpamu. OTHOM M3 caMbIX BaXHbBIX MPUYMH MU3BEPKEHUI Marmbl



ABIIETCS €€ Oezazayus. VIMEHHO rasbl, 3aKJIIOYEHHbIE B pacIulaBe, CIyXKaT TeM
"nBHOKUTENEM", KOTOPBI BBI3bIBAE€T M3BEPKEHHUE. B 3aBUCMMOCTH OT KOJIMYECTBA
ra3oB, HMX COCTaBa M TEeMIEpaTypbl OHU MOTYT BBIJCIATHCS W3 Marmbl
OTHOCUTEILHO CIIOKOWHO, TOTJa TPOUCXOMWUT W3JIUSHUE - 2¢)@y3us TaBOBBIX
noTokoB. Korna rassl oTAENSOTCs OBICTPO, TPOUCXOIUT MTHOBEHHOE BCKHUIIAHWE
pacijiaBa M Marma pas3pbIBaeTCs PaCUIUPSIOMIMMUCS Ta30BbIMH MY3bIPbKaMH,
BBI3BIBAIOIIMMH MOIIHOE B3PBIBHOE U3BEPKEHUE - oKkchno3uto. Ecnm marma Bsizkas
U TeMIlepaTypa €€ HEeBbICOKA, TO PaCIlJIaB MEIJIEHHO BBKMMAETCS, BbIABIMBACTCS
Ha TOBEPXHOCTb, MPOUCXOJIUT IKCcmpy3usi MarMbl. Takum 00pa3om, crocod u
CKOPOCTb OTJAENICHUS JIETYYUX ONPENEISIOT TPHU TJaBHbIE (OPMBI M3BEPIKEHUI:
¢ dy3uBHOE, IKCIUIO3UBHOE W IKCTPY3WBHOE. BylkaHudeckue MPOIYKTHI MpHU

N3BCPIKCHUAX OBIBAIOT JKNAKUMHU, TBEPABIMHA U I‘33006p213HBIMI/I.

IIpooykmut uzeepoicenus 8yaKanoe

["a3000pa3Hble TPOAYKTHI WJIM JIETy4He, Kak OBUIO ITOKAa3aHO BBINIC, HIPAIOT
PENIAOIIYI0 POJIb MPH BYJIKAHUYCCKUX U3BEPKCHUSIX U COCTAB UX BEChbMa CJIOKEH
U M3yYEH JAJICKO HE TMOJHOCTHIO H3-3a TPYJAHOCTEH C OIpeeseHHEeM COCTaBa
ra3oBoi (ha3pl B Marme, HaXOMSIICHCS TIyOOKO IMOj MOBEpXHOCTHIO 3emiu. [lo
JAHHBIM TIPSMBIX W3MEPEHHM, B DPA3JIMYHBIX JEHCTBYIOIIMX BYJKAaHAX CpeIu
JETy4HX CoJiepxaTcs BOAsSHOW map, nuokcup yriepoaa (CO,), okcua yriaepoja
(CO), azot (N,), muokcun cepsl (SO,), okeun cepsl (III) (SO3), razoobpaznas cepa
(S), Bomopon (H,), ammumak (NH;), xmopucteiii Bomopon (HCL), dropuctsrit
Bonopon (HF), cepoBomopon (H,S), meran (CH,), 6opuas kucinora (H;BO,), xmop
(Cl), apron u apyrue, xots npeodnanaotr H,O u CO,. IlpucyTcTByIoT XJI0pUABI
IIEJIOYHBIX METAJUIOB, a Takke jkene3a. CocTaB ra3oB M WX KOHIICHTpAIUs OYEHb
CUJIBHO MEHSIOTCS B TIpe/esiaX OJHOTO ByJIKaHa OT MECTa K MECTy M BO BPEMCHH,
3aBUCAT OHU M OT TEMIEPATyphl U B caMOM OOIIeM BHUJE OT CTENEHH Jera3aiuu
MaHTHH, T.€. OT TUIA 3eMHOU KOophl. [I0 JaHHBIM SIMOHCKHUX YYEHBIX, 3aBUCUMOCTh

COCTaBa BYJIKAHUYCCKHX Id30B OT TCMIICPATYPbI BBITJIAAUT CIICAYOIIUM 06pa30M:



Temneparypa, CocraB
0
C razoB 0e3
BOJIbI

1200-800 O,, HCI,
CO,, H,0,

H,S, SO,

800-100 HCI, SO,,
H,S, CO,,

N», Hy
100-60 H,, CO,,
N», SO,,
H,S

60 CO,, Ny, H,

JlanHple TaOIMIBl TOKA3bIBAIOT, YTO HauOoOJiee BBICOKOTEMIIEpATYpHbIE Ta3bl
SIBJISIFOTCS, CKOpEe BCETO, IOBEHWJIBHBIMM, T.€. IEPBUYHBIMH MarMaTH4YE€CKUMH
SMaHAMSIMM, TOTJa Kak IHpu Oojiee HU3KUX TEMIEpaTypax OHMU SIBHO
v o
cMemmBarTes ¢ arMochepHbiM Bo3nyxoM u Boaou. Huke +100°C mapel Boab
IIPEBPALAIOTCS B KUJAKOCTb, KOTOPask pearupyer ¢ paCTBOPUMBIMHU COEIUHEHUIMU

tuna HC1, oOpa3ys arpeccuBHbIE KUCIIOTHI.

Kunkue ByJIKaHUYECKHE MPOAYKTHI MPEICTABIEHBI J1a60U - MarMoi, BbILIEAIIEH
Ha MOBEPXHOCTh U YK€ CWIBHO Jera3upoBaHHoOW. Tepmun "naBa" mpownsomien ot
JaTUHCKOIO clioBa "nasep" (MbITh, CTUPaTh) U pPaHbllIE JJABOM HA3bIBAJIM I'PA3EBBIC
IOTOKHU. [ JIaBHBIE CBOMCTBA JIABBI - XUMUYECKUN COCTaB, BA3KOCThb, TEMIIEPATYPA,
coJiepKaHUe JIETY4HX - ONPEACIAIOT Xapakrep 3(pdy3uBHBIX U3BEPKEHUH, HOpMy
U NPOTSHKEHHOCTH JIABOBBIX IOTOKOB. IlInpe Bcero pacnpocTpaHEHbl OCHOBHBIE -
0a3ajbTOBBIE JIABBI W B HACTOSIIEE BpeMs HaumOosiee KpyIHbIE OOBEMBI
eIMHOBPEMEHHO H3JIMBLIMXCA JIaB TaKKe IMpUHAJyIekaT O0a3anbTaMm. bazaibToBbIe
JMaBel TPH BBIXOJE Ha IOBEPXHOCTh HMEIOT BBICOKY0 g0 1100-1200° C
Temmeparypy ¥ manyo 110" Tla'c BA3KOCTb, 4TO CBA3aHO C JCIONMMEpH3ALUCH
QIFOMOCWIMKATHOIO paciulaBa. Takue XKuAKWEe, IOABMXKHBIE JIABBI TEKYT CO
CKOpocThio 10 60 KM/4 mpu HEOOJBIINX YKIOHAX, 00pa3ys jaBoBbie "peku". Eciu

penbed crmabo pacuICHEHHBIM, TO JKHAKUE O0a3albThl 00pa3ylOT OOIIUPHBIC
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nokpoBbl. OcThIBalOME 0a3aIbTOBBIC JIaBbl, IEPBOHAYANILHO HarpeThie a0 +1100
°C, eme Moryt Teub gaxe mnpu temmeparype +700° C. Ha Takux IOABMIKHBIX
0a3albTOBBIX JIaBaX OBICTPO o0Opa3zyercs KOpKa MOIIMHOCTBIO B JIECATKH
CaHTHMETPOB, IOJ KOTOPOW €lle NOJrOo€ BpEMs JiIaBa OCTAECTCS PACKAICHHOMU.
[ToBepxHOCTH 0a3aJbTOBBIX JIABOBBIX ITOTOKOB HEPEIKO HMMEET BHJI TOJCTBIX
KaHATOB, MPUYYJIUBO M3rudaromuxcs. Takue J1aBbl HA3bIBAIOTCS KAHAMHLIMU WA
naxosxos. Huxxe cmopieHHoM B "KaHATBI"' MOBEPXHOCTH ITOTOKA YaCTO BO3HUKAIOT
MOJIOCTH, TPYObI M TYHHEJH, C OTOJIKOB KOTOPBHIX CBUCAIOT JJABOBBIE "COCYIBKH".
Jlns Gosiee BSI3KMX JIaB XapaKTepHa IiIbI0OBas MOBEPXHOCTh, Ha3biBaemas "aa'-
J1a60U, KOTOpasi COCTOUT M3 OCTPOYTOJIbHBIX, YacTO C IIMIAaMU M OTPOCTKaMU
00JIOMKOB,  SIBJIAIOIIUXCS  Pa3apoOJICHHOW OCThIBIIEH KOpKOW. bazaibThl,
U3JUBAIONINECS B TMOJBOIHBIX YCIOBHUSX, 00pasyloT noodyuieuHvle, WIA HULLOY-
nasvl.. B pazpese "momymiek" OTYETIMBO BHJIHBI BHENIHSS OBICTPO 3aCThIBIIAS
CTEKJIOBaTasi KOpka U 0Oojiee pacKpUCTaUIM30BAaHHOE BHYTpPEHHEE SAPO, HEPEIKO
UMEIIEE  paJualbHYK  OTAEIBHOCTh. IIpOMEXYTKM  MEXAy JIaBOBBIMHU
"mogymkaMu" 3amoJIHEHbl JTMOO OCAIOYHBIM MaTepuanoMm, JUO0 MPOAYKTaAMHU

paspyuicHusd JiaB - MCJIIKMMU CTCKJIOBATBIMHA 00JIOMKaMH.

Hepenko moBepxHOCTh JTaBOBOI'O MOTOKA, U3JIMBAOIIETOCS B OKEaHE, MOpE,
03epe WIH BO JIbJaX, OYCHb OBICTPO OXJIAXKIACTCs, MPEBPAIAsICh B BYJKAHUICCKOE
CTEKJIO, KOTOpPOE€, pacCTPECKHUBAasCh B BOJE, OOpa3yeT Maccy IUIaCTHHYATBIX
OCKOJIKOB cCTekya. IlogoOHBIE IIOTOKM HA3bIBAIOTCA TIHAJIOKJIACTHUTaMU. B
Wcnanauu jaBbl, IpOXOAs MOJIO JIbJAOM, (POPMUPOBAIIA TTOTOKU THATIOKIACTUTOB B

ACCATKHU KNJIOMCTPOB ﬂHHHOﬁ.

o T
| ._l_l-:-I --'. i «11\,
Iy ""“'h'
'.'!'!llu'L' [T “"|| Uik ‘----.
La: v Lt '1 -
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bonee kucnple, BA3KME U HU3KOTEMIIEPATYpHBIE JIaBhl - Puc.1.CTpoeHHE 1aBOBOTO
aHNIE3UThl,  JALUTBI,  PUOJIUTBI -  OOpPa3yIOTIOTOKA

CPaBHUTEIBHO  KOPOTKME M  MOLIHBIE  IIOTOKH,

oOnagarouiMe BIOJHE 3aKOHOMEPHBIM CTpOoeHUEeM. JIaBOBBIM MOTOK, OBICTPO
OCTBIBasi C TIOBEPXHOCTH, IMOKPBIBAECTCA KOPKOH C riiblOamMu. DTa KOpKa, JOCTUras
(GpoHTaNBbHON YacTH MOTOKa, OOpYyIIMBAeTCsS BHU3, (OPMHUPYS pPACKAJICHHYIO
OCBINlb, HA KOTOPYIO JIABOBBIA IIOTOK HAKaThIBACTCs, KaK I'yCEHWIA TaHKa. Tak
oOpa3zyercs 1aBoOpeKurs B MOJOILIBE U B KpoBiie noToka (puc.l.). CpenHss yactb
JIABOBOT'O MOTOKA OCTHIBAET ropas3/io MeJJIEHHEE, U B HEM, Oaroaaps COKpalieHuIo
o0beMa, BO3HUKAIOT TPEIIMHBI PACTSKEHHsI, pacTyIlle Kak OT IMOJOIIBHI BBEpX,
TaK M OT KpOBJIM BHM3. Benymieil cuiioi 3nech sBisercs TepMoHanpsbkeHue. Kak
TOJIBKO TeMIlepaTypa ynaJeT HACTOJBKO, YTO BO3HHUKAIOIIME TEPMOHANPSIKEHUS
IIPEBBICAT MPOYHOCTH MOPOJBI, OHA PA30pPBETCS HA HEKOTOPOM PACCTOSHMM, TaK
KaK Jajiee TeMmiepaTypa euie OyJeT CIHIIKOM BbICOKAa. Tak TpenuHbl
IIPOJIBUTAIOTCS IPEPBIBUCTO CHU3Y BBEPX M CBEPXY BHHU3, BCTPEYAsACh HUKE
cepeuHbl MOTOKAa, NOTOMY 4YTO OCTBIBAaHUE CBEpXy HAET ObicTpee. OOpasyercs
cronOyaTtass  OTHAENBHOCTb, BCErJa  pacHojaralpmascs MepHeHAUKYISIPHO
HOBEPXHOCTU OXJIAXKJEHUs, T.€. peiibedy MOAOMIBHI MOTOKA UM CTEHKaM JIalKH.
Pacnionoxenue cToJI00B MO3BOJISET PEKOHCTPYUPOBATh JAPEBHHUM penbed, Ha

KOTOpBIﬁ HN3JIMBAJIMCh JIABHI.

TBepaple W YaCTUYHO TIEPBOHAYAIBHO KHUAKWE BYJIKAHUYECKHUE TMPOIYKTHI,
UMEIOIIHE PATUIHYI0 (HOpMY U pa3Mephl, 00pa3yrTCs BO BPEMS IKCITIO3UBHBIX -
B3PBIBHBIX M3BEP)KCHHUI. B 3aBHCHMOCTH OT CHJIBI Ta30BBIX B3PHIBOB M COCTOSHUS
BYJIKAHUYECKOTO Marepuaia - XUIAKOTO WM TBEPAOTO - MPOUCXOIUT JHOO
pazOpbI3TUBaHuE paciliaBa, JUOO €ro pa3pblB U PACHbUICHUE HAa 3HAYUTEIHHOM

IIPOCTPAHCTBE.

[Ipm cmabGeix B3pBIBax paciUiecKuBaeMas JjaBa oOpasyeT 1O KpasMm KpaTepa
CKOIUIEHUS CIieKIuXxcs "nenemek" u "kamenb'" JaBbl U TaKM€ KOHYChl HA3bIBAKOTCS

KanejlbHoviMu, a IOpPOALI - azejiromuHamamu. HpI/I CHUJIBHBIX B3PbIBAX PACKAJICHHBIC,
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€llle >KUJIKKE JIaBbl BHIOPACHIBAIOTCS B BO3AYX IO NMapabOIMYEeCKUM TPAeKTOPHIM
Ha JIECATKU U COTHU METPOB. 3aKPYUMBASICh B BO3JyX€ U OCTHIBAs, OHU MAJAIOT Ha
CKJIOHBI BYJIKaHa, 00J1a/ias TpyIIEBUIHON WU KpydeHOU (popMoii, U ipu pazmepax
B [IEPBbIE CAHTUMETPHI U OOJIbLIE HA3bIBAKOTCS GyIKaHUyeckumu dombamu. Yacto
KYCKU JIaBbl, 3acThblBasi B BO3JyXe€, MpPEBpallalOTCs B CTEKJIOBAaThle IUIAKH,
KOTOpbIE, MMajas Ha 3eMIII0, TAKXKE CIEKAITCs B IUIOTHYIO Maccy. Bo Bpems
B3PBIBOB  Ta30BOM CTpyed 3axBaTbIBAIOTCS YK€ paHee  3aTBEpACBIINE
BYJIKAHUYECKHUE TOpOJAbI, 00pa3yst OOMOBbI, HeCylIMe Ha TOBEPXHOCTH CIEIbI
pacTpecKkMBaHMs M oOIuiaBlieHus. MHorga >kujakas UEHTpalbHash 4acTb OOMOBI
pa3lyBaeTcs, U TOIr/la Ha €€ IOBEPXHOCTH HOSIBISIOTCSA TPELUIMHBI, HAIOMHUHAIOIINE
"xnebHyro kopky". KpymHbie yrioBaTbie O0MOBI Takoro Marepuajia JOCTHTalOT
HECKOJIBKHUX JECSATKOB CAaHTUMETPOB B JuamMerpe. CKOIUIEHHWE BYJIKaHUYECKHX

O0MO OOBIYHO HA3BIBAIOT A2IOMEPAMOM.

Ecnu BbIOpOIIEHHBIN BYJIKaHUYECKUM Matepuan uMmeer pazmepHocth 5,0-1,0 cm,
TO OH Ha3bIBaeTcs Januanamu (OT UTaN. "Jamwuin'- mWapuk), a 6ojee MENKui -
BYIKAHUYECKUM NecKOM, neniom W nolavlo. llocneansss oOmagaeT MHUKPOHHOU
Pa3MEpPHOCTBI0O UM PA3HOCHUTCS HA THICSYM KWJIOMETpPOB. Tak, Mpu rpaHAHMO3HOM
B3pbiBe BysikaHa Kpakaray B 1883 r. ToHuaiiias npiib 000IIIa B BEPXHUX CIOSIX
aTMoc(epbl BECh 3EMHOW Iap, BBI3BaB 00pa3OBaHHE CEPEOPUCTHIX OOJIAKOB.
MorHbie B3pBIBBI, JIpOOSIIME YK€ OTBEPAECBIINE BYJIKAHUYECKHE MOPOAbI U
paCHBbUISIONINE KUJKYIO JIaBy, BbIOpACHIBAIOT B BO3AYyX HE TOJIBKO OOMOBI, U
0o0JIOMOYKHM CTEKJIa, HO M KPHUCTAUIBl MHHEpajoB, HUX oOiomMku. Takue
MEJIKOOOJOMOYHbIE BYJIKAHUYECKUE IMOPOJbI, COCTOSIIME W3 F068eHUTbHO20 (T.€.
NpPUHAJICKAIIET0  MarMe€  JaHHOTO  M3BEPKEHUS]) U Pe3ypeeHmHO20
(pa3apoOseHHbIe MOPOJABl BYJIKAHA) MaTepuaia, Ha3bIBAIOTCS mygamu, pazMep
00JIOMKOB, B KOTOpPbIX KoJiebneTcst oT 1 - 2 1o goseid mm. B Hacrosiiee Bpemst st

BCCX PBIXJIBIX IIPOAYKTOB BYJIKAHHYCCKHX I/I3Bep)I(€HI/Iﬁ HCIIOJIB3YCTCA TCPMHH

medghpa.

Tunbl BYJKAHUYICCKHUX ITOCTPOECK U I/ISBep)KeHI/Iﬁ



13

B o0miem Bujie ByIKaHbI IOAPA3ICTSIOTCS HA IUHElHble
U YeHmpaibHble, OIHAKO JTO [EJIECHHWE B HU3BECTHOM
Mepe YCJIOBHO, TaK Kak OOJBIIMHCTBO BYJKAHOB TakK

HJIN HA4YC IMPUYPOUCHBI K JIMHEUHBIM TEKTOHUYECKUM

HapyLIEHUsIM B 3eMHOU Kope (puc.2).

Puc.2.Bynkanbl
JIuHenHble BYJIKaHbI, WIN BYJIKaHbl TPELIMHHOIO THIIA, TPEIHHHOTO (A) u

MATOBOI'O HCHTPAJIBHOI'O

00J1aJ1al0T MPOTSHKCHHBIMHU TIOJIBOJISIIMMHI  KaHAJIaMH, (B)
TUIIOB

CBSA3aHHBIMH C TIyOOKMM packosnoM. Kak mpaBuio, u3

TaKUX TPEIIMH U3JIMBaeTCsl 0a3aibTOBas KMUJIKash Marma, KOTOpas, pacTeKasch B
CTOPOHBI, 00pa3yeT KpYyMHHBIE .1a608ble NOKPOoGbl. BlONb TpelUH BO3HUKAIOT
MIOJIOTHE 8a/Ibl pa3Opvl3eU8anUsl, MUPOKUE TUIOCKUE KOHYCbl, 1ago8ble nojis. Yacto

TPEIIMHBI BOBHUKAIOT MMapajjiebHO APYT APYTY.

B ciygae mMarmel 6oJiee KHCJIOTO cocTaBa 00paszyroTCsl TUHEHHBIE SKCMPY3UBHbIE
6a/bl U MAaCCHUBBI, CIIO)KCHHbIE BbIXKaTOW JaBoi. Korjma mpoucxonasit B3pbIBHBIE
U3BEPKEHUSA, TO MOTYT BO3HUKATh SKCIUIO3UBHBIE PBbI MPOTSHKEHHOCTHIO B
JECATKU KUJIOMETPOB. BylKaHbl LIEHTPAJIBHOTO THUIIA HWMEIOT LIEHTPAIbHBIN
NOABOASIINN TpyOOOOpa3HbI KaHal, WU Jicepio, BEAyIllee K MOBEPXHOCTHU OT
MarMatuueckoro odara. JKepjio OKaHYMBAaeTCsl pacUIMpeHUEM, Ha3bIBAEMbIM
KpaTepoM, KOTOPBIM MO Mepe pocTa BYJIKAHUYECKOW MOCTPOMKHM MepeMeliaercs
BBepX. KpaTepsl MEHAIOT CBOIO JOpMY U pa3Mepbl MOCIIE KaXI0T0 U3BEPKEeHUS. Y
BYJIKAHA IEHTPAIBHOTO THUIIA KPOME TJIABHOTO KpaTepa MOTYT ObITh M TTOOOYHBIE,
WJIU Tapa3suTUYECKUE, KpaTephl, PACIOIOKEHHBIC YKCIIEHTPUYHO Ha €ro CKIOHAX U
NPUYpPOUYEHHBIE K KOJBILEBBIM WM paauaibHbIM TpenuHaMm. Hepenko B kpaTepax
CYILIECTBYIOT 0O3€pa KUIKOW JaBbl. B npyrux ciywasix, Korja jaBa o0OJsanaer
BBICOKOW BSI3KOCTBIO, B KpaTepax pacTyT KyIoJja BbDKMMAHUS, 3aKYIIOPUBAIOLINE
xKepia, Tomo0HO '"mpoOke", YTO TNPUBOAUT K CHJIBHEWIIMM B3PHIBHBIM

U3BEPIKEHUSM, JIaBJICHUE Ta30B ATy "MPpoOKY'" BHIIIIMOAET U3 XKepJa.



dopma BYJIKAHOB

. HCHTPAJIbHOTO THUIIA 3aBUCUT
-
OT CoCTaBa M  BJA3KOCTH

Marmsl. I"opstane u

Puc.3 Cxema cTpoeHus JIETKOTIONBIDKHEIE

Puc.4. AHIE3UTOBBIN

CTpaTOBYJIKAHA 0a3aIbTOBbIE MarMbl

T'OJIOIICHOBEIHN JIAaBOBBIN

CO37aI0T OOIIUPHBIC W TUIOCKUE WUMOBble B)JKAHDL,
OTOK Ha KeasckoMm

Kak, Hanpumep, MayHna-JIoa Ha ['aBaliCKuX OCTpOBaXx.
IJ1aTO

Ecnm ByJIKaH NEPUONMYECKH HU3BEPTraeT TO JIABY, TO
NUPOKJIIACTUYECKHE MPOAYKTHI, BO3HUKAET KOHYCOBHIHAs CIOMCTasl IOCTPOMKA,
HazbIiBaeMasi cmpamogyakanom (puc.3). VneanbHblil KOHYC CTpaTOBYJIKAaHA UMEET

0 0
y KpaTtepa yribl HakioHa B 40°, a y moaHoxbs - 307, mpoduiib ero moxyvaercs
cierka BOrHyThIM. CKIIOHBI CTPATOBYJKAHOB YacTO OBIBAIOT MOKPBITHI TTyOOKUMU
paaualbHBIMU OBparamu, Ha3blBa€MbIMH OappaHnkocamu. BylkaHbl HEHTPaIbHOIO
THUIIa MOTYT OBITh TUOO YKCTO JIABOBBIMHU, TUOO 00pa30BaHHBIMH TOJIBKO PHIXJIBIMU
BYJIKAHUYECKUMH TPOJIYKTAMHU - IUIAKaMH, TypaMud U T. 1., TMO00 CMEIIaHHBIMU,
T.€. CTPATOBYJKaHaMH. Pa3znuyaroT monocenuvie M noauecennvie ByJKaHbl (puc.4).
IlepBble BO3HUKIIM B pE3yJIbTAaTe OJHOAKTHOIO W3BEPKEHUSA, BTOpBIE -
MHOT'OKPATHBIX W3BEP)KEHUM. BsA3kas Kucnass, HU3KOTEMIIEpAaTypHas Marma,
MEJICHHO BBIIABIIMBAsACH W3 XKepja, 00pa3yeT 3KCTpy3uBHBbIE Kymona. B ciydae

OUYEHb BBICOKOM BSI3KOCTU MOTYT C(OpMHUpOBATHCS BbDKaThie "oOenucku'" wuiu

"urnel", nogoOHo urie BysnkaHa Mon-Ilene, Bo3nukiuei B 1902r.

B ciyyae yucTo ra3oBbIX B3phIBOB, MPOOHUBAIOLIUX c€0E€ JTOPOTY Yepe3 0CaT0UYHbIe
WIN Kakue-HuOyIb Jpyrue mopojbl, (OpMHUPYIOTCSI BOPOHKU - maapwvl (03€pa),
3aMOJIHAOLIMECS BIIOCIEACTBUM BOJAOM. bpekuus B3pbpIBa B TaKUX KEPJIAX MOKET
BOOOIIE HE COJAEpXkaTh BYJIKAHUYECKOI'O Marepuanga M COCTOSATh TOJIBKO W3

00JI0MKOB BMCIIAIOMIUX KCPJIO IIOPOA.
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OTtpunarensubie Gopmbl penbeda, CBI3aHHbIE C BYJKaHAMU IEHTPAIbLHOTO THIIA,
MPEICTABICHbl KalbOepamu - KPYMHBIMA TPOBAJIAMH OKPYTJIOW  (OPMBI,

AUaMCTPOM B HCCKOJIBKO KHUJIOMCTPOB.

e T e/ PAa3MYANOT  Kanbaephl, OOYCIOBJIECHHBIE MOLIHBIMU

B =L

3KCIINTIO3UBHBIMHA HN3BCPIKCHUAMU nu KaJIbJICPHI,
Ta=A e

BO3HUKHOBCHHUC KOTOPBIX CBA3aHO C H3JIIMAHHCM

OonpImMX 00BEMOB 0a3zanbTOBOM Marmel. B mepBom
f T f ciy4ae OOpyIIeHHE BEpUIMHHOW YacTH BYJIKaHa

Tonan

IIPOUCXOJUT 3a CYET pa3pylICHHS €€ B3PHIBOM WIIH
Puc.5. O6pa3oBanue

o ApCHaXa MoABOAAIICTO KaHalla. Takast KaJIbJICPpa MOXKET
BYJIKAHOTCKTOHUYCCKOU

BO3HUKHYTh U 0€3 BYJIKAHHYECKOTO KOHYyCa, HalpPUMED,
BNaJuHbI (BHE MaciTada)

IpU  U3BEP)KEHUAX TMeM3bl, Ty()OB H TICIUIOB TIO
TpemmHaM. Bo BTOpoM citydae Kajbiepa BOZHHKAET 3a CUET OTTOKa 0a3aibTOBOU

MarmMhbl U3 HepPI(l)epI/I‘{CCKI/IX 6JII/IBHOBCpXHOCTHbIX Oo4aroB U IIOABOJAIINX KaHAJIOB.

Kpome xanmpaep cyuiecTBYIOT W KpyHHBIE OTpULIaTeNbHbIE (GOpMbI penbeda,
CBsS3aHHBIC ¢ TMporuOaHWeM TIOoJ  JCWCTBHEM Beca  HW3BEPTHYBIIETOCS
BYJIKAHUYECKOTO MaTepuana W AePUIIMTOM JaBJICHUS Ha TIIyOMHE, BO3HUKIIUM
Opy  pa3rpy3ke MarMaTuyeckoro ovara. Takue CTPYKTypbl Ha3bIBarOTCS
8YIKAHOMEKMOHUYECKUMU B8NAOUHaMu, Oenpeccusmu, epabenamu (puc.5). OHu
MOTYT UMETb Pa3INuHyI0 POpMy, AUAMETP B JAECATKU KUJIOMETPOB U II1yOuHYy B 1-
3 kM. BykaHOTEKTOHUYECKHE BIAAMHBI PACTIPOCTPAHECHBI OYEHB MIUPOKO W YacTO
COTPOBOXKIAIOT 00OpPa30BaHUE MOITHBIX TOJII UeHUMOpUmos (nat. "urauc" - oroHs,
"umOep" - NUBEHb) - CBOCOOPA3HBIX KHUCIBIX BYJIKAHUYECKUX MOPOMA, UMEIOUIUX
pa3TUYHBIA TeHE3NC, OBIBAIOT KAaK JTABOBBIMU, TaK M 00PAa30BAHHBIMU CTICKIITUMUCS
WIN CBapeHHbIMU Tydamu. J[Is HHMX XapaKTepHbI JHH30BUIHBIE 000COOIEHUS
CTEKJIa, TIeM3bl, JIaBbl, Ha3bIBaeMble gvsamme (0T utai. "duamme" - maaMs CBEUM),
u TydoBas Wi TyQoBUIHAS CTPYKTYpa OCHOBHOM Macchl. Kak mpaBuiio, KpymHbIe
00BbEMbl UTHUMOPHUTOB CBSI3aHBI C HETIYOOKO 3ajJerarmllMMH MarMaTH4eCKUMU

oyaraMu, C(l)OpMI/IpOBaBH_II/IMI/ICH 3@ CUCT INIAaBJICHHUI MW MarMaTH4C€CKOI'O
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3aMENIEHUs] BMEIAIONIMX Opoa. beicTpast pa3rpy3ka TaKMX O4aroB, BbI3bIBAKOLIAS

OypHBIEC U3BEPXKCHHUS, MPUBOUT K MPOCAJIKE OOMIMPHBIX TEPPUTOPHUH.
Tunuwi gynKaHuueCKUX U36EPHCEHUL

PaccmoTpeHHbIe KUJIKHE, TBEPAbIE U ra3000pa3Hble BYJIKaHUYECKHE MPOJIYKTHI, a
TaKke (POPMbI BYJKAHMUECKHX MOCTPOEK OOpa3yrOTCs B Pe3ysbTaTe U3BEP>KEHUU
pa3nMyHOrO THUMA, OOYCIOBICHHBIX XHMHYECKHM COCTaBOM Marmbl, €€
ra30HAChIIIEHHOCTBIO, TEMIIEPATypOd U BI3KOCThIO. CyIIECTBYIOT pa3IMYHbIC
KJaccu(UKauuy BYJIKAHUYECKHX HW3BEPKEHHUM, CpeAu KOTOPBIX BbIIACISIIOTCS

oO01re 11 BCEX THUIIBL.

lasatickuii mun W3BEPKEHUU XapaKTepU3yeTCs BBHIOPOCAMU OYEHb KHUIAKOM,
BBICOKOTIOJIBI)KHOM  0a3albTOBOM  J1aBbl, (OPMHUPYIOIIEH OrpOMHBIEC ILUIOCKHE
wumosvle 6yaKkauvl. [IMPOKIACTHYECKMM MaTepuan NPaKTHYECKH OTCYTCTBYET,
4acTo 00Opa3yloTCs JIABOBBIE 03€pa, KOTOphle, (DOHTAHUPYS HA BBICOTY B COTHHU
METPOB, BBIOPACHIBAIOT JKUJIKUE KYCKHU JIaBbI TUIIA "JNemnemiek", co3aolinue Bajbl U
KOHYCBI pa3Opei3ruBanus. JIJaBoBble TOTOKH HEOOIBIIONW MOITHOCTH PAaCTEKAIOTCS

Ha JCCATKU KHUJIOMCTPOB.

Cmpombonuanckuti mun (ot ByinkaHa CtpomOosm Ha JIMmapckux OCTpoBax K
ceBepy oT CuIuinu) W3BEPKCHHWI CBsS3aH C 0ojiee BS3KOHW OCHOBHOHM JIaBOW,
KOTOpasi BBIOpACHIBACTCS pa3HBIMU IO CHUJIE B3pbIBAMH U3 JKepja, oOpasys
CPaBHUTEIHPHO KOPOTKHE M Oojiee MOIIHBIE TOTOKH. [Ipu B3phIBaXx GOpMHUPYIOTCS
wiakosvle KOHycbl W THIEH(Bl KPY4YeHBIX BYyJIKaHWYeCKHX OoMO. Bynkan
CtpoM0osi peryispHO BbIOpachiBaeT B BO3ayX '"3apsa"' OoMO U KyCKOB

PaCKaJICHHOI'O IJIaKa.

Inunuanckuiit mun (ByJIKaHUYECKUN, BE3YBHAHCKUIN) U3BEPKEHUHN MOJYUUII CBOE
Ha3BaHHWE MO HMMEHU puMckoro ydeHoro Ilmmuus Crapiuero, moru6uiero mpu
u3Bep)keHuu BesdyBus B 79 TI. H. 3., YHUUTOXUBIIErO TPU OOJBIIMX ropojaa -

I'epkynanym, Craburo u Ilommen. XapakTepHOH OCOOEHHOCTBIO HW3BEPKEHUU
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3TOr0  TUOA  SBISIOTCS  MOILIHBIE,  HEPEJKO  BHE3allHble  B3PBIBHI,
COTPOBOXKIAIOIINECS BBIOpOCAMU OTPOMHOTO KOJIHM4YeCTBa Te(pbl, oOpasyromen
IEIUIOBbIE M NEM30Bble MOTOKU. VMIMEHHO MOJ BBICOKOTEMIIEpaTypHOM Tedpoit
obutn norpedensl [lomnen m Crabus, a ['epkylianyM 3aBajieH Ipsi3eKaMEHHBIMU
NOTOKaMU - Jaxapamu. B pe3yipTaTe MOUIHBIX B3PBIBOB OJIM30MIOBEPXHOCTHAS
MarmMaTH4ecKkas KaMmepa OIycTelsla, BEepIlIMHHAas 4YacTb Be3yBus oOpywmuiach u
oOpa3oBajiach KajibJiepa, B KOTOPOIl 4epe3 CTO JIET BBIPOC HOBBIM BYJIKAaHUYECKUN
KOHYC - coBpeMeHHbI BesyBuil. [lnnHuaHckue u3Bep:KEHHs BeCbMa ONACHBI U
IIPOUCXOJAT BHE3AMHO, YacTO 0€3 BCAKOW MpeaBapUTebHON MOAroToBKU. K aTOMY
K€ TUITy OTHOCUTCS IpaHInO03HbIN B3pbIB B 1883 r. Bynkana Kpakaray B 30HICKOM
nponuBe Mexay o-Bamu Cymarpa u fIBa, 3ByK, OT KOTOPOro ObUI CIBIILEH Ha
paccrosHnn g0 5000 kM, a ByJIKaHWYECKMH Ienea JOCTAT  IIOYTH
CTOKMJIOMETPOBOM BBICOTBI. [I3BEpXKEHME CONPOBOXKIAIOCh BO3HHMKHOBEHUEM
OrpoMHbIX (25-40 M) BOJIH B OK€aHe - yyHamu, B KOTOPbIX B IPUOPEXKHBIX pailoHax
noru6io oxoino 40 000 wyemoBek. Ha wmecre rpymnmel octpoBoB Kpakaray

06p3,30BaJ'IaCB T'MraHTCKasdA KaJbJICpa.

Ilenetickuti mun W3BEPKEHUN XapaKTepuzyeTcss 00pa30BaHUEM TI'PaHIMO3HbBIX
PaCKaJICHHBIX JABUH WIHM NAJSIIMX TyY, 4 TAKKE€ POCTOM 3KCTPY3UBHBIX KYIOJIOB
Ype3BbIUAaHO B3KOH JiaBbl. CBOE HAa3BaHHWE 3TOT TUII MOJYyYHJ OT ByJkaHa MoH-
[lene Ha octpoBe MaprtuHuka B rpynne Maibix AHTHIBCKUX OCTPOBOB, IlIe 8 mMas
1902 r. B3pbIBOM ObUIa YHHYTOXEHA BEPIIMHA JPEMAaBILIErO 10 ATOrO BYJKaHA U
BBIPBABILAACA U3 JKepja TsDKelas pPAacKajeHHas Tydya TMIAHTCKUX pPa3MEpOB B
MrHoBeHHe oka yHuuroxuia ropos Cen-IIsep ¢ 40 000 xureneit. [lansmas Tyda
COCTOsIJIa U3 B3BECH B TOPSiUEM BO3/lyX€ PAacKaJCHHBIX OOJOMKOB MEIUIa, MEM3BbI,
KPUCTAJIOB, BYJKaHUYECKUX mopoa. Obnagas BHICOKOM IIIOTHOCTBIO, 3Ta Macca,
KAaK JIaBUHA, C OIPOMHOM CKOPOCTBIO YCTPEMMJIACh BHM3 II0 CKJIOHY BYJIKAHA.
ITociie u3BepKEHUSA M3 Kepjla Hadayla BBIIBUIaTbCA DKCTPYy3UBHAs 'uria'" BA3KOU

Marmbl, KOTOpasi, JOCTUTHYB BBICOTHI B. 300 M, CKOpO pa3pylIniiach.
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N3Bepxkenne Takoro ke tuna npousouio 30 mapra

1956 r. na KamuaTtke, r/1€ rpaHAO3HBIM B3PBIBOM ObLIA

YHUYTOXKEHA  BEPIIMHA  BYJKAaHa  DBE3BIMSAHHOTO. e
0 [

[lermoBast Tyya moassnace Ha BbicoTy 40 kM, a 1o

CKJIOHaM BYJKAaHa COLIM PpAaCKaJCHHBIC JIABUHBI,

OCTaBUB Iocje ce0s IUIalM Iela M IEM30BBIE

JaNMWUTH, KOTOPBIE, PAaCTONMUB OOMJIbHBIC CHETa, NajlH
Puc. 6

HAa4yaJlo MOINHBIM TIpSI3€BBIM IOTOKaM. Bplcokas

NOABVKHOCTh MaJSIIMX Tyd JOCTUTAaeTCsl 3a CYET BBIJCICHHUS Ta30B U3

PACKAJICHHBIX YaCTHUL, KOTOPLIC IIOAACPIKHUBAIOTCA OABJICHHCM I'd34d, HOI[O6HO

KOpabJIt0 Ha BO3AYLITHOM MOJYIIIKE.

l'aso6vbiti mun W3BEpPKEHUM, MPU KOTOPOM BBIOPACHIBAIOTCS B BO3AYX JIHUIIb
O0JOMKH yXe TBEpAbIX, Oojee JApeBHUX TMOpoA, OOyClIoBIeH JUOO
MarMaTH4ecKUMU ra3aMu, Ju0O CBsI3aH C IEeperpeTbiMU I'PYHTOBBIMM BojaMu. B

IMOCJICAHEM ClIydac M3BCPIKCHUSA HAZBIBAIOTCS gbpeamuqeacumu.

H3eepoicenus nennogvlx nomokog ObUIM HIIUPOKO PacHpOCTpaHEHbl B HEJABHEM
re0J0rM4ecKOM IMPOLUIOM, HO B KJJACCHUECKOM BH/JIE HE HAOJIOJAINCh YEJIOBEKOM.
B kakoii-To mMepe Takue M3BEpP)KEHUs TOJDKHBI HAallOMMHATh NAJSINAE Ty4H WIA
packaneHHble JaBUHBI (puc.6). B n1r060M ciiydae Ha MOBEPXHOCTH MOCTYMHAeT
MarMaTU4ecKui pacijiaB, KOTOPBIM, BCKUIIAsA, MOJOOHO MOJIOKY, pa3pblBacTcs U
pacKaJIeHHbIE JIAMWJUIM TEeM3bl, OOJOMOYKHM CTEKJIa, MHHEpAJOB, OKPYXEHHBIE
pacKaJeHHON Tra30BOM OOOJOYKOM, C OrPOMHON CKOPOCTBIO JABMIKYTCS IIO
MUHHMAJIBHBIM YKJIOHAM. Ilo CYILECTBY, 3TO CBOEOOpa3HbIN
BBICOKOTEMIIEPATYPHBIA "a3p030ib". BakHO MOAYEPKHYTh, YTO OOBEM MEIMJIOBBIX
TOTOKOB, MOXKET IOCTHTaTh JECSATKOB M COTEH KM°, 4TO TOBOPHT O OBICTPOM

OIIOPOKHCHHUU OYaroB C KUCJIBIM PAacCIlJIaBOM.

HCpCI[KO HN3BCPIKCHUS PA3HOI0 TUIIAa HNPOUCXOOAT B MCIIKOBOJHBIX YCJIIOBHAX - B

OKCaHax U MOpAX. Torz[a HUX OTIHN4YacT O6paSOBaHI/Ie OI'pPOMHOI'0 KOJIMYCCTBA I1apa,
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BO3HUKAIOUIEI0 OT CONPUKOCHOBEHUS TIOpsdYel MarMbl C Boaou. Takue

HN3BCPIKCHUA HA3BIBAIOTCA ZMOPOSKCI’IJZOS’L!@HHMM.

HOCTByJIKaHI/I‘leCKI/Ie ABJICHUSA

[Tocne u3Bep:keHM, KOTJla aKTUBHOCTh BYJIKaHa JMOO MpeKpallaeTcs HaBCernaa,
anb0 OH TONBKO "mpemuieTr" B TeUEHWE THICSY JIET, HA CaMOM BYJKAaHE M B €ro
OKPECTHOCTAX  COXpAHAIOTCS  MPOLIECCHI,  CBSA3aHHBIE C  OCThIBAHUEM

MarMaTu4cCKOro odara u Ha3bIBaCMbIC nNOCMEYJIKAHUYECKUMU.

BbIxoapl ByJKaHHYECKMX Ta30B HA MOBEPXHOCTh HA3BIBAIOTCA ¢ymaporamu (OT
nat. "¢ymo" - mpim). OueHb yacTo (hyMapoiibl MPUYyPOUYEHBI K paguaibHBIM U
KOJBLEBbIM TpeUMHAM Ha ByJKaHaX. @DyMmaposibHble Ta3bl CBSI3aHbl Kak C
NEPBUYHBIMUA SMAHAIMSMH M3 MarMaTH4e€CKOIO paciuiaBa, TaK M C HarpeBaHUEM
I'PYHTOBBIX BOJ U MpeBpanieHueM ux B nap. @ymaposisl NoApa3AesisioTcs Ha CyXue
BBICOKOTEMIIEPATYPHBIC, KHCIbIE, IIEJI0YHO-HAIATBIPHBIE, CEPHUCTHIE, WIIU
CEPOBOJIOPOAHBIC (conbgamapsi, utai. "cynbdyp" - cepa), yrieKucible (Mogemut,
oT utaj. "mModerra" - MECTO 3JIOBOHHBIX HUCIApeHUi). 3HaMEHUThIC (HyMapoJibl
Bynkana Conbdatapa okono Heamonss aAelcTBYIOT yke ThIcS4H JeT 0e3
u3MeHeHusi. Modersl, pacronararomuecs B KOTIIOBUHAX, ONACHBI JIJIS )KU3HU, TaK
Kak, Oyayuu Tspkenee Bo3ayxa, CO, ckamiMBaeTcs B UX MPUIAOHHOW YacTH, YTO

CITY>KHT MPUYUHOU THOEIH JIFOJeH 1 )KUBOTHBIX.

['opsiure WCTOYHUKH, WX mepMbl, IHPOKO PACTIPOCTPAHCHBI B 00J1aCTIX
COBPEMEHHOT'0 W HOBEHIIEro (IIMOIEH-YeTBEPTUUHOI0) ByJiKaHu3Ma. OJIHAKO HE
BCE TEPMBI CBS3aHBI C BYyJIKaHaMH, TaK Kak C TJIyOWHOW TemIepaTrypa
YBEIIMYUBACTCS M B paliOHaX C TOBBIIMICHHBIM T€OTEPMUYECKUM TPATUCHTOM
HUPKYJIUpYIolas arMocepHas BOJa HArpeBaeTCs 10 BBICOKHX TeMIepaTyp.
['opsiure WCTOYHMKH BYJKAaHWYECKHX OOJacTel, Hampumep B ﬁennoyCTOHCKOM
napke CIIA, B Utanuu, HoBoit 3enanauu, na Kamuartke, Ha KaBkase, o0Gnagaror
W3MEHYUBBIM COCTABOM BOJIbl M PAa3HOW TEMIEPATYpOil, MOCKOJIbKY T'PYHTOBbIC

BOJIbl CMELIMBAIOTCS B PAa3HOW MPOIMOPUMH C BYJKAHWUYECKMMHU Ta3amMyd U II0-
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pa3HOMYy pearupyroT C BMEIIAIIMMU MOPOJaMH, 4Yepe3 KOTOpPhIE OHHU
MPOCAYMBAIOTCS Ha TiyOmHYy. Bonbl OBIBAIOT HATPUEBO-XJIOPUIHBIMHU, KHUCIBIMU
Cyb(haTHO-XJIOPUIHBIMU, KHUCIBIMU CYJIb(aTHBIMU, HATPUEBO- U KaJbIIUEBO-
OukapOoHaTHBIMU W Jp. Hepenko B TepMmaibHBIX BOJAX COAEPKHUTCS MHOTO
pPaJIMOAKTUBHBIX BEIIECTB, B YAaCTHOCTU pajioHa. [opsiune BOJABI HU3MEHSIOT
OKPY’KaroII1e MOPO/Ibl, OTKJIAAbIBAsI B HUX OKUCIIBI U CYJIb(UIBI XKee3a U U3MEHSIS
WX JI0 TJIMHBI, NMPEBPAIAIONICHCA B KUILILYIO T'psA3b, Kak, HaAIpUMEp, B paiioHe
[TayxeTtku Ha KamuaTke, r/ie ©3BE€CTHBI MHOTOUYHUCIIEHHBIE OyJIbKAIOIIUe "KOTIbI" ¢
KpacHOBATOM Tpsi3bto Temreparypou okono +100 C. YHacto BOKpyr MCTOYHHKOB
HAKaIUIMBAIOTCSA OTJOXKCHUS KPEMHHEBOM HaKWMmM WM Tyda, a ecid BOMBI

COACpIKaT Kap6OHaT KaJdblHA, TO OTKIAAbIBACTCI M3BECTKOBBIM qu)

['etizepwl - 3TO TOPSAYNE UCTOUYHUKH, BOAA KOTOPBIX NEPUOANYECKH (DOHTAHUPYET U
BbIOpachiBaeTCs BBEpX Ha JAecATKH MeTpoB. CBOoe Ha3BaHWE TaKWe HCTOYHUKU
nosyuwsn ot Benukoro I'eiizepa B Mcnanauu, ctpys kotoporo 200 ner Hazan
Oouna BBepx Ha 60 M Kaxkaple monyaca. Psan rei3epoB, HECOMHEHHO, CBSI3aH C
BYJIKAHWUYECKUMU palloHamH, Hanpumep, B Mcmanauum, ©Ha Kamuartke, B
Nunonesun, Kopmunsepax CeepHoli AMepukH, SNOHMM M JpYyTHX MeECTax.
Bricorta honTana y reiizepos, Tak e Kak U TeEMIEepaTypa BOAbI Ha BBIXOJE, CUIILHO
pasaMyaeTcs, HO IOCeqHssE OOBIYHO KoJiebeTcs B npejaenax or +75 go +100° C.
XapakTepHOM YEpPTOW TIeU3epoB SABIACTCS HMX KOPOTKAas >KU3Hb, 4acTO OHU
"ymuparor" 3a cueT 00BajIOB CTEHOK KaHala, TOHWKEHUS YPOBHS TPYHTOBBIX BOJ
T. 1. Hanbonee rpanano3HbIM reiizepom Obul YaiiManry (4urto 3HauuT "Kpbuiaras
Bona") B HoBoil 3enanjuu, CyiiecTBOBaBIIMM BCEro 5 JieT U BbIOpAChIBABIIUN
MOIIHBIM (OHTAH TMOYTH HaA IMOJKWIOMETpa BBepX. VHTepBanbl Mexay
U3BEP)KEHUSAMH y TE€H3epOB BAPbUPYIOT OT MEPBBIX MUHYT IO MHOTHMX YacoB U
JTHEW. bosbInoe KONMM4ecTBO PAaCTBOPEHHBIX BEIIECTB B IOpsAYEH BOAE I'E€U3EPOB

OTKJIQ/IBIBAE€TCS BOKPYT HX YCThsl, 00pa3ysi CKOIUICHUS 2eti3epumos.

Kakum obpaszom neiictByet reizep? Haumbosee ynoBIeTBOPUTENBHBIN MEXaHU3M

ero ()yHKIIMOHUPOBAHUS, MPEJIOKECHHBIM €Ille B MPOILJIOM BEKE, 3aKJII0YaeTCs B
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TOM, 4TO B Tpy0O0OOpa3HOM KaHalie, 3alI0JTHEHHOM BOJIOM, HYXKHSIS 4acTh €€ cToj0a
HarpeBaeTcsl Bblllle TOUYKM KuneHus. OIHako Bec cTonbda BOJbI MPEAOTBpAIAET
BCcKkunaHue. HakoHel, KuleHHe Bce K€ HAYHETCS B KaKOM-TO MeCTe W psij
PACIIMPSIIOMIMXCS My3bIpel BBITOJIKHET YacTh BOJBI M3 CTOJ0a, 4TO cpa3y ke
BBI30BET I1aJICHUE JIaBJICHUS] BHU3Y CTOJ0a BOJAbI, © MTHOBEHHO Ha4yHETCs OypHOE
kurienue. [Ipouecc uaer maBuHOOOpa3HO, MOKA BCS BOJA HE MPEBPATUTCS B Map U
OH HE BBITOJKHET BBEpPX BCIO TOPSUYI0 BOJY. 3aTeM KaHajl BHOBb HAIMOJHUTCS

BOﬂOﬁ, OHAa HArpecTcsa U nNpoucCC HAYHCTCA CHavaJIa.

['eoTepmaiibHasi SHEPrUs - 3TO BaXKHAsl CTOPOHA HUCMOJb30BAHUS BYJIKAHUYECKOIO
Teruia. OIJIEKTPOCTAHLMHU, paboTarolMe HAa ECTECTBEHHOM MEPETpeToM Mape,
nerictBytoT B Utanuu (Jlapaepenno B Tockane), Ucnanauu (okoso PeiikbsiBUKa),
Kamudopuuu, na CeBeprnom octpoBe Homoit 3enannuu, B paiione IlayxeTku Ha
FOxnoit Kamuatke m B psanme apyrux mect. Coueranue OJIaronmpuaTHBIX IS
BBIPAOOTKU DJIEKTPOIHEPTUU YCIIOBUW - BBICOKOE JIaBJIEHHWE Tapa, TeMmIiiepaTrypa
BBIIIIE TOYKH KUIIEHUS BOJbI, OONBIION €€ MPUTOK - BCTPEYAETCs] HE TaK YK 4acTo.
[TpoGiemMbl BOBHMKAIOT U M3-32 OYEHb OBICTPOIl KOPPO3WH METAJUIMYECKHX TPYO
arpeCCUBHBIMU TOPSYHMMH BOJIaMH, KOTOPBIE K TOMY K€ OTKJIA/IBIBAIOT HA CTEHKAX
TpyO KapOOHAT KaimbIUsi W KpEeMHE3eM, 3aKymopuBas uxX. [opsune BOJIbI

UCIIOJIB3YIOTCS JJIS 000TpeBa KNI, TAPHUKOB U TETLIHII.

I'uneprenes u kopa BHIBETPHBaHUA

['opHble mOpoAbl, copMHUpOBABIIMECS B HeApax 3eMiM, MOTYT JOCTUIaTh €€
IIOBEPXHOCTH. B 3TOM cily4ae OHM nonaaaroT B YCIOBHsL, KOTOPBIE OTJIIMYAIOTCS OT
T€X, B KOTOPBIX OHU CHOPMUPOBAIUCH. B HOBBIX YCIOBUSIX MacCUBHBIE FOpPHBIE

HOPOJIbI TEPAIOT MEPBOHAYATBHYIO (DU3MUECKYI0O M XMMHYECKYI YCTOWYMBOCTb-
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HAaYMHAETCsl TpolLecc MX paspylieHus. Becb KOMIUIEKC (U3HKO-XUMHUYECKHX
ABJICHUHN, NPOUCXOJAIIMX Ha moBepxHocTu 3emiu, A.E.@epcman HazBan
rUnepreHe3oM. B reonornueckoi aurepaType 4acTo BCTPEUAETCs CTapOe Ha3BaHUE
3TOrO Ipoliecca - BoIBeTpuBaHUe . Ho BBIBETpUBAHME 3TO JIMILIb YACTh KOMIUIEKCA
SIBJICHUI, CBA3aHHAsl C JEATEIbHOCTBIO BETpa, U €ro ynorpebjeHue MpaBOMEPHO
TOJIKO B 3TOM Y3KOM MOHMMaHuU. [ToHSATHE ’Xe rumepreHe3a OXBaTbIBAET BCE
MHOT000pa3ue MpOLEeCcCOoB, KOTOPOE MOXKHO pa3feluTh Ha (U3HUECKOe U
XuMHu4eckoe paspyuieHue. O6a 3Tu TUIa IPOSBIISIOTCS COBMECTHO, XOTS B pa3HBIX
YCIIOBUSIX OJMH U3 HUX MOXET Ipeodianarh Haja IpyruM. PaccMoTpuM Kakblil U3
JTUX MPOLIECCOB.

duznueckoe pa3pylIeHUE WIN AE3UHTETPALUS - IPOUCXOJNUT B CUITY Psilia IPUYUH.
1. Jlnmmatanus - O3HA4YaeT pACIIMPEHUE, PACTSIKEHHWE - MOJX 3THUM TEPMUHOM
NOHUMAIOT PA3pyLIEHUE TOPHBIX MOPOJ, CBA3AHHOE C UX PACUIMPEHHEM. OTO
IPOUCXOJIUT, KOrJa TOpHbIE MOPOAbl CPOPMUPOBABLIMECS B YCIOBUAX BBICOKHX
JABJICHUH, MOINAJaT HA NOBEPXHOCTh 3€MJIM. 311€Ch BEIWYMHA JIABJICHUS PE3KO
nagaeT A0 HOpMajibHOro arMocgepHoro. Cxxarble W YIJIOTHEHHBIE IO BHICOKUM
JABJICHUEM TOpHBIE MOPOJbI, HE HCHBITHIBAS BHEIIHErO JaBJICHUSA, HAYWMHAIOT
pacIInpsTHCS U IIPU 3TOM 00pa3yroTCs TPEIIUHBIL.

2. TemmnepaTypHOoe pa3pyll€HHE - BbI3BAHO CYTOYHBIMM M CE30HHBIMU

KosneOaHusiMu Temneparypsl. [Ipeanonararot:

- 4TO pa3Hble MOPOA000pa3yrolMe MHUHEpaIbl 001alal0T pPa3HbIMU CKOPOCTSIMU
HAarpEeBaHUS U OXJAXKICHUA. OJTa pa3HUIla MPUBOAUT K OCIAOICHHUIO CHII
CLEIUICHUS MEXIY 3€pHAMU MUHEPAJIOB U paCTPECKUBAHUIO TOPHBIX MTOPOI;

- B TOPHBIX NOPOJAX B PA3JIMYHOM KOJIMYECTBE BCErAa €CTh MUKPOTPEIIMHBI U
nmopel. B ycCloBMSAX HH3KUX TEMIIEpATyp, IIONAaBIIas B HUX BOJAA, 3aMmep3as,
YBEIIMYUBACTCS B O0BEME U TEM CaMbIM OKa3bIBA€T JABJICHHUE, 32 CUET KOTOPOIO
MHUKPOTPELIMHBI YBEJIMYMBAIOTCA M OTO BIJIEYET pacTpecKUBaHue Imopod. B
YCJIOBHUSIX CYXOro M JKapKOro KJIMMara, BOJA MO TPEUIMHAM YCTpEMIIIETCS K

IMOBCPXHOCTU W HCHAPACTCA. HpI/I 9TOM MOI'YT KpUCTAJJIM30BATHCA COJIH,
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cojiepKallliecs: B BOJIe, KOTOPhIE TaKXK€ OKa3bIBAIOT JAaBJICHUE HAa TPEIIUHBI U
MPUBOJAT K pa3pyILICHUIO.

3. MexaHnuyeckoe paspylleHHEe TOpOJ pPACTEHHUSIMH - KOpHEBas CHUCTEMa
NPOHUKAET MO TPEIIMHAM, PACIIUPSISt W YBEJIWYMBash WX, YTO U MOPUBOAUT K
pa3pyLIEHUIO TTOPO/I.

4. XuMHUYECKOE pa3pylleHue - B TMOBEPXHOCTHBIX YCJIOBHUSX IPOUCXOJSAT
XUMUYECKUE PEAKIMU, KOTOpPbIe MPUBOJAT K OOpa30BaHUIO HOBBIX MHUHEPAJIOB,
YCTOMYUBBIX B OTUX YCIOBUSAX. XHUMHUYECKHMMH pEareHTaMu  SBIISIFOTCS
MOBEPXHOCTHBIE U MOJI3EMHBIE BOJIbI, YaCTO MUHEPAJIU30BAHHBIC U COACPIKAIIINE

O, , CO; u 1.n. OCHOBHBIE THUIBI XUMHUYECKOTO pa3pylUI€HUS - PACTBOPEHUE,
OKHUCJICHUE, TUApATALMs U TUApoau3. PaccMoTpum ux.

PacTBOpeHue mpoucxoauT moja JEWCTBUEM BOJbI MHUHEPAJIOB U TOPHBIX MOPOJ.
HaubGonee pactBopuMbl - KapOOHATHI, TalOUbl, CcyibdaTel. OOpazyronmecs npu
ATOM MYCTOTHl B MAacCCHUBE TOPHBIX IMOPOJI MPUBOJAT K OOBajiaM M Pa3pyIICHUIO.
VY CTaHOBIIEHO, YTO XUMHUYECKHUE AJIEMEHTHI, BXOMSIINE B COCTAB T'OPHBIX MOPOJ,
o0nagaroT  pa3HOM  CHOCOOHOCTBIO  PAacCTBOPSATHCA U BBIHOCUTBHCHA, T.€.
NOABUXKHOCTBIO. [10 3TOMY npu3HaKy OHU IPYNIUPYIOTCS Ha!

DJIeMEHTHI, KOTOpbIE:

-3HepruyHo BeiHOCsTCa Cl, Br, J,S

-nerko BeiHOCATCS Ca, Na , K

-ntoBrkHBIE S10, , Mn, P, Cu, N1, Co

uneptueie Al , Fe, Ti

OxkucieHue MPOUCXOIUT MOJ AEHCTBUEM KHUCIOpPOAAa M BOJbl HAa MUHEpAIbl, B
dopmyny koropsix BxoasaT Fe, Cu, Mn, Al . Haubonee MHTEHCUBHO OKHCIIECHUE
HaOmomaercs B cyabdunax. Tak ais MUHEpasa MAPUTa Peakiust MPOXOIUT:

FeS, +mO, +nH,O — Fe,O3 . nH,O (muMoHuUT), G0JIBIIIOE KOJIMYECTBO KOTOPOTO
HaJ CyJIb(UIHBIMU MECTOPOXKICHUSIMH HA3bIBAIOT “)KeJe3Has nuisina’.
['uaparamnust - mpoiecc BXOXIEHUS B KPUCTALIMYECKYIO PEIIETKY MHUHEPAJIOB
MOJIEKYJIbI BOJIbI. TUNMYHBIN NpUMep- MPEeBpallEeHuEe aHTUAPUTA B THUIIC:

CaSO, +2H,0 — CaS0O,4 H,O
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AHTUJIPUT TUIIC
['mapoim3 - mpouecc pa3pylICHUs KPUCTAUIMYECKOM PELIETKH MOJ JIEHCTBUEM
BOJIbl 1 HOHOB B CMJIMKATaX U allfoMOCUIMKaTax. Hanmpumep, y moJeBbIX MINATOB:
KapKacHas CTPYKTypa MPEBPAILACTCS B CIOEBYIO, U3 KPUCTAUIMYECKOW PELIETKH
BbIHOCATCS pacTBopumMbie coenunenus K, Na , Ca.

[Ipouecc ruapoin3a NPOXOAUT B HECKOIBKO CTaqui, KOJTUYECTBO KOTOPBIX KAK U
KOHEYHBIN MPOAYKT 3aBUCIT OT KIMMATHYECKUX YCIOBHUM. Tak mpu yMEpPEHHOM
KJINMAaTe OPTOKJIa3 MPEBPALAETCS B KAOJHUHUT, U HA 3TOM IIPOLIECC 3aBEPIIAECTCH.
Ho ecnu 3Ta peakuusi npouCcXOAUT NPU KapPKOM U BIIAXKHOM KJIMMAaTe, TO MPOLECC
TUAPOIIH3a TIPOJIOIIKAETCS U KAOJIHMHUT MEPEXOIUT B OOKCHT.

B nocnegnue pecsaTwiieTus reosiord OOJBIIOE 3HAYEHHE CTalld MPUIaBaTh
npoiieccaM THUIEPreHe3a, MNPOUCXOASIIUX I0J BOJOW, C OOIIMM Ha3BaHUEM
ranbMuponn3. B pesynbrate 00pazyrorcs Fe-Mn-Si pyibl, TIayKOHUT U TIIUHBI.
PaccMoTpeHHbIE pa3IMYHBIE MPOLECCH THUIEPreHe3a , Kak MPaBWio, MPOTEKAIOT
COBMECTHO. HO HMHTEHCHMBHOCTh Ka)XXJIOr0 M3 HUX HE OJMHAKOBAa W, 3aBUCHT,
MIPEXKIE BCEro OT KIIMMAaTa, T.€. OT KOJINYECTBA OCAIKOB U TEMIIEPATYPHI.
[IpoayKTsl rUnepresesa - MUHEPAJIbl U TOPHBIE MOPOAbl. OHU MOTYT OCTaBaThCs HA
MECTE WJIH MEePEMEIIATHCS B YCIOBHIX PACUICHEHHOTO pesbeda.

DIIIOBUM - 3TO MPOAYKTHI (PU3NYECKOTO pa3pylIeHUs], OCTaBIINECS HA MECTE MOCIIe
cBoero obpazoBanus. OHM MPENCTABISAIOT COOOK 00JIOMOYHBIN MaTepHal pa3HOro

pasMepa - OT TJIbIO ( KypyMBbl ) 10 DJIFOBUAJTIbHBIX MTECKOB U TJIMH.

KomnroBuii - Te ke HpOAYKTHI (U3UYECKOTO pa3pyllIeHUs, HO CMEIICHHBIE K
TIOJTHOKHIO CKIIOHA TOpHI (0ChITH, 00Bautbl). [IprueM ux nepemenieHus: ObICTpEIE.
®opmupoBanne KOpbl BLIBETPHBAHUSA

Kopa BeIBeTpHBaHUS - 3TO CIIEHUPUUECKUN TPOILYKT PUINIECKOTO U XUMHYECKOTO
nporueccoB runeprenesa . E€ ¢popmupoBanue npoxoauT B HECKOJIBKO CTAIUMN:

1. OGnomouHass - mpeoOiamaeT (U3MYECKOE pa3pyIICHUE TOPHBIX TOPOJ

(me3uHTETpaIys).
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2. CuannuTHas - npeodagaeT rupoiau3 ¢ 00pa30BaHUEM TIMHUCTBIX MUHEPAJIOB
(Ka0IMHUT, HOHTPOHMT).

3. AmnuTHas - npeobsagaeT OKHUCIEHUE TIIMHUCTBIX MHHEpAIOB /10 OKCHUIOB U
ruapookcunoB Fe, Al, Mn, Si. OOpa3ytoTcss MuHEpaiabl - JMUMOHHUT, TE€MaTHT,
OOKCUT, MHUPOJIIO3UT, Omall, XaieaoH. [IpoayKTel 3TOHM cTaguu OKpalleHbl B
KpacHO-Oypblid IIBET W TOXO0XXH Ha OOOXCKEHBIM KHPIHY, MO3TOMY HX €lIle
Ha3bIBAIOT JlaTepuTamu (later-BpICyIIEHHBIA KUPIIHY).

Pa3BuTte Bcex cTaauii 3aBUCUT OT KJIMMara, peibeda, cocTtaBa MaTEpPUHCKHUX
nopoA u T.4. B cBoro ouepenb MUHEPAJIbHBIN COCTaB KOPbI BEIBETPUBAHUS 3aBUCUT
OT TOr0, CKOJIBKO CTaJHil THIIEpreHe3a MPOTEKajJo0 B MACCHBE T'OPHBIX MOPOJ U
KaKiM ObUI IEPBUYHBIM XMMHUYECKUNA COCTAB 3TUX UCXOJHBIX (MM MATEPUHCKUX)
OpOJ

Kopsb! BeIBETpUBaHUS 110 BPEMEHU CBOETO 00pa30BaHUS JIEJIATCS Ha COBPEMEHHbIE
U IpEBHHUE.

K  coBpeMeHHBIM  OTHOCHUTCS  TMO4YBa- TMPEACTABIAET COOOW  MPOIYKT
OMOXMMHYECKOTO Ipolecca, B KOTOPOM BEAYLIYIO pOJIb HUIParOT HPOAYKTHI
OMOXMMUYECKUX PEAKIUN OCTATKOB PACTUTEIBHOCTH.

JlpeBHUE KOPBI BHIBETPUBAHUS (HOPMUPOBAIUCH HA Pa3HBIX MC€OJOTHUYECKUX dTanax
Pa3BUTHS 36MHOM KOPBI U X BO3PACT JIOCTUTAET MJIH. U MIIP. JIET.

ITo hopme u ycaoBUSM 3ajieraHus KOpbl BBIBETPUBAHMS JEJSATCS Ha IUIOIIAIHbBIE U
JIMHEUHBIE.

Meramopdusm nu MeTaMoppHuUeCKHe TOPHbIe NOPOAbI

Meramopdusm - 3T0 mpoliiecc mpeodpazoBaHus TOPHBIX MOPOJI MO BO3AEHCTBUEM
OHJOTEHHBIX (PaKTOPOB IPHU COXPAHEHUH TBEPJOr0 COCTOSHU.

[Tponeccy meramopdu3ma MOJABEpraroTCs BCE TPYIIBI MOPOJ - MarMaTHYECKHeE,
0Ca/IoYHbIE U METaMOP(PUUYECKHUE, €CIIM OHU NOMAIAI0T B HOBBIE YCIOBHS.
I'maBHBIMH (akTOpamMu MeTaMopdu3Ma SBIAIOTCA: TeMmIepaTypa, AaBlICHUE U

XUMHWYCCKH daKTHBHBIC BCIICCTBA - pACTBOPLI U I'a3bl. PaCCMOTpI/IM HX POJIb.
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Temneparypa - Biuse€T Ha: TPOILECChl MHUHEPATOOOpa30BaHUS, CKOPOCTh
XUMHUYECKUX PpEaKLUHM, CTeNeHb NepeKpucTauiu3auuu mnopoa. B  ycioBusx
MOBBIIICHUS TEMIEPATyphl MPOUCXOAST TaKUE JHAOTEPMHUYECKUE PEAKIMH Kak
neruaparaius u qekapoonaruzanusa. Hanpumep:
Aly[S1401](OH)s—2Al,0[S104]+4H,0+2S10,
KAOJUHUT aHJaTy3UT
CaC03+Si02 —>CEISiO3+C02
KaJIbLUT BOJUTACTOHUT

[loBbIIeHHE TeMIIepaTypbl BEJIET K 00pa3oBaHMIO Oonee
BBICOKOTEMIIEPATYPHBIX MHUHEPAJIbHBIX BHJIOB JIMIIEHHBIX BOHbI. [IpuHMMas BO
BHUMAaHHE, YTO MeTaMOp(Pu3M MPOTEKAET MPHU COXPAHEHUH MOPOJAMH TBEPAOTO
COCTOSIHUS, MOXHO CUHMTaTh, YTO TEMIIEPATYPHBIA JMana3oH ONpeAesIeTCs
HIDKHAM TeMIeparypHbiM mpeaeiaoM B 300-400°, a sepxuwmii - 8 900-1000°, T.e.
TEeMIIepaTypol TUIaBJIeHUS HanboJee pacpoCTPAHEHHBIX TOPHBIX MTOPO/I.
JlaBieHue B SHAOTEHHBIX YCIOBUAX MOXKET ObITh BCECTOPOHHUM U HAIPABJICHHBIM.
Bcectoponnee naBnenue onpenensieTcss BO3JACHCTBUEM HArpy3KH BbIIIENEKAIINX
TOJII, OOKOBOTO JABJICHUS COCETHUX OJIOKOB M HUKEJICKAIIUX CJIOCB 3EMIIH.
[TockonbKy BeaMYMHA JBYX TOocieqHUX (OOKOBOTO W HUIKEJEKAIEro)
NPaKTUYECKHU IMIOCTOSIHHA, TO NPU PACCMOTPEHUHU Tpoiiecca MeramopduszMma,
YUYUTHIBAIOT BO3/ICHCTBUE JABICHUS BbILIEICKAIIUX TOJII WM JUTOCTATUYECKOTO.
OHO 3aBUCUT OT IUIOTHOCTH BBILIEIEKAIIKUX TOPOA U OT TiyOounsl. Tak gaBieHue
Ha riuyoune 10 km ~2700 arm, a Ha raybune 20 km - 5400 arwm.
DKCnepruMEHTAIbHBIC UCCIEA0OBAHUS MTOKA3aJIM, YTO JAaBJICHHE IPpU MeTamopduzme
MoxeT nocturath 25000 atM. ITO OOBACHSIOT TEM, YTO KPOME JINTOCTATHYECKOTO
JIABJICHUSI B MPOLIECCE YYACTBYET M APYroil THUIl JIaBJI€HUS. DTOT THUM JAaBJICHUS
Ha3bIBAIOT MAPLHAIBHBIM U CBS3bIBAIOT €0 BO3HUKHOBEHUE C JIEUCTBUEM BOJbBI U
ra3oB, BO3HUKAIOIIKX MPHU JETUAPATAIINY U JeKapOOHATHU3AIUH.
YBenuueHue AaBjaeHUs ClIOCOOCTBYET:
o0pa3oBaHMI0 MHHEpaJoOB ¢ Oojee IUJIOTHOM CTPYKTypOH M TEM CaMbIM K

YMCHBIICHHIO O6HIGFO MOJICKYJIAPHOTO o0beMa u YBCIIMYCHUIO IIJIOTHOCTH,
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MOBBIIICHUIO TEMIIEPATYPbI IUIABICHUSI MUHEPAJIOB.

CrnencTBreM A3TOTO SBISETCS OOpa30BaHHWE IOPOJ C OJHOPOIHOM MAacCCHUBHOM
TEKCTYPOM.

Hanpasnennoe naBneHue (WM CTpecC) BO3HUKAET B IIyOMHAX W MPUYUHOU €ro
BO3HUKHOBEHUS, KaK IIPABUJIO, SBIISETCS MEPEMEIICHUE KPYITHBIX OJIOKOB ITOPOJI B
36MHOM Kope. OTO MOXET OBITh JBIKCHHUE MarMbl WM 3aCTHIBAIOIIETO
MHTPY3UBHOTO Tejla. B Tonmax mopoa MOTryT BO3HUKHYTh TPEIIMHBI PAa3IAYHOU
MOIITHOCTH U JUIMHBI, U BIOJIb 3TUX TPEIIUH OJIOKU MOPOJ MOTYT IEepeMeIIaThCs
JIpyT OTHOCUTEIBHO JApYyra, 4TO TAaKKE€ NPUBOJAUT K BO3HUKHOBEHUIO
OJHOHAIIPABJICHHOTO  JIaBJCHUA.  Pe3yJbTaroMm  Takoro  OJHOCTOPOHHETO
BO3JCHUCTBUS SIBIISIETCS U3MEHEHUE U YIOPSIAOUEHHOCTh OPUEHTUPOBKY MUHEPAJIOB
B MOPOJIE - CBOEH JUIMHHOW OChIO WIIM TJIOCKOCTBIO CHIAMHOCTU OHU PACIIONArarTCs
MEPIEHINKYJISIPHO HAITPABJICHUIO TaBJICHUS.

Kpome TOro, mpu mnepemenieHuu OJOKOB MOPOJA MPOUCXOJUT HX JIOKAIHHOE
JIpoOJieHne W TIEpeTUPaHue IO TIMHUCTOTO COCTOSIHUS B IIPeaeiiaX INTOCKOCTH HMX
nepeMelieHus. BO3HMKAIOT HOBBIE TOPOJbI, KOTOpPHIE COCTOST M3 OOJIOMKOB
UCXOJHBIX  TOPOJ, T[JIMHUCTOrO  Marepuana (WIM  T[JIMHKA  TPEHUs)
CIIEMEHTHUPOBAHHBIX MUHEpAJIaMH U MUHEPAIBHBIMHU arperaraMyu 00pa3oBaBIIUXCS
U3 pacTBOPOB, IUPKYJIUPYIOIIUX B 3TO BpEMsI MO TPEUIMHAM U 30HaM JPOOJICHUS.
XUMHYECKH aKTUBHBIC BEIIECTBA - 3TO BOJIA U YIJIEKUCIbIM ra3. OHU COIepKaTcs B
mopax M MEX3EpHOBOM IIPOCTPAHCTBE NPAKTUYECKHM BCEX TOpPHBIX mopona. B
MEHBIIEM KOJUYECTBE, MO CPABHEHHUIO C HUMH, B TMOPOJAX HPUCYTCTBYIOT:
CepoBOI0PO, PTOPOBOIOPOIHAS U COJISTHASI KUCIIOTA, a30T.

MCTOYUHMKM XMMHUYECKH AKTUBHBIX BEIIECTB - MPOIECCHI JI€ra3allid B MaHTUH,
OXJIQXKJIEHUE MarmMbl, TPOLECCHI JETUIPATALIMN OCAI0YHBIX TTOPOI.

B ra3zoBo-KMJKOM COCTOSIHUM XHMMYECKH AKTHMBHBIC BEIIECTBA JBHUTAIOTCS W3
obyacTeil ¢ BBICOKUMU TeMmIlepaTypaMud U JaBieHueM (U caMHu  SBJISISICh
HOCUTEJISIMUA BBICOKUX t0 ¥ P) B 30HBI C HU3KUM JIaBJICHUEM U IIPU ATOM:

AKTHBHO Y4YaCTBYIOT B Hp€06pa30BaHI/II/I MHUHCPAJIOB U TOPHBIX ITIOPOA;
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MOBBIIIAIOT TOPOBOE JIaBJIEHHUE Ta30B, KOTOPOE CHUXKAET PACTBOPUMOCTH
MHHEPAJIOB.

['eonoramu OBLJIO OTMEYEHO, YTO MPU HAJTUYHUK BBICOKUX TEMIEPATyp U JaBICHUS
METaMOP(PUIECKHE TPOIECChl MPOUCXOIAT CJIa00, €CIU OTCYTCTBYET IBIKCHUE
XUMHUYECKU aKTUBHBIX BEUIECTB.

Paccmotrpennbie  (akTtopel  MeramopduizMma, Kak IMpPaBWUIO, MPOSBISIOTCS
COBMECTHO. B TOXe Bpemsi, B pa3HbIX TI'€OJOTHMYECKHX YCIOBHUSAX KaXABIM U3
(bakTOpoB MOXET OBbITh TJIABHBIM, a JPYTUe UrpaTh NOJAYMHEHHYIO Pojb. [lo aTuM
NpU3HaKaM, a TakkKe M0 MacmTady MpOSBICHUS MPOIECCa BBIACISIOT THUIIBI
MeTamopduzma.

Tunel meramopduszma

[To macmtaby nposiBICHUS BBIACISIOT PErMOHANBHBIN M JOKalbHbIA THUIBL. [lo
MPOSIBJIICHHUIO OT/IEJIBHBIX (DAKTOPOB BHIACIISIOT:

1. NM3oxumuyeckuil (korja B pe3yibTare 0Opa3oBaHMs HOBBIX MUHEPAJIOB HE
U3MEHSETCS BAJIOBBIM XMMHUYECKHI COCTAaB MOPOJ) U AUIOXUMUYECKUH WU
METacOMaTHYEeCKUN (KOTJla MPOUCXOJUT MPUBHOC OJHUX BJIEMEHTOB M BBIHOC
JIPYTUX, T.C. W3MEHSETCS BaJOBBIM XUMHUYECKHUA COCTaB BHOBH OOpPa30BaHHBIX
opon).

2. NunamomeTamMoppu3M - (CHHOHUM KATaKJIACTUYECKUN WM THUCIOKAIIMOHHBIN)

IMponucCxXoauT B YCIIOBUAX Hpe06na1[aHH;1 CI)&KTOpa HaIpaBJICHHOI'O J1aBJICHUA

(cTpecca).

3.TepmanibHblii - (WJIM KOHTAKTOBO-TEPMAJIbHBIN) MPOUCXOAUT KaK IMPaBWIO 3a
CYET TeIla OCTHIBAIOIIET0 MarMaTUYECKOTO paciljlaBa Ha KOHTAKTE MHTPY3UBHBIX
Ten ¢ BMemawimumu ux nopogamu. [lpu sToM HaOMOgaeTcs TeMmeparypHas
30HATBHOCTh- BOJIM3UM KOHTAaKTa C HWHTPY3UBHBIM TEJIOM  00pa3yroTcs
BBICOKOTEMIIEPATYpHbIE MUHEpaJIbHbIE AacCOLMallMU, a [0 MeEpe YyAaJeHUs OT
KOHTAKTa OHU CMEHSIOTCS HHU3KOTEeMIEpaTypHbIMH MUHEpajdaMu. Takoil TuI
MeTaMmop@uiMa HaOI0gaeTcsl BOJIM3U UHTPY3UH YJIBTPAOCHOBHOTO M OCHOBHOTO

COCTaBOB, Temneparypa KoTopbix gocturaer 12000. Takne marMbl MpakTHUYECKH
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HE CONPOBOXKJIAKOTCA BBIJCICHUEM XHMHYECKH AKTHBHBIX BEIIECTB, MO3TOMY
MeTaMoppuU3M MOPOJI - U3OXUMHUUECKHIA.

Marmbl cpelHEero U KUCJIOIO COCTaBOB IPU OCTBIBAHWU BBIAEISAIOT (MIFOMIBI WIN
ra3oBO-KUJKHE XUMHWUYECKM AKTHMBHBIE BEIIECTBA B HArpeToMm coctosiHuu. [lpwm
TaKOM BO3JECHCTBUU HA TOPHBIE NTOPOJBI MPOUCXOAUT METACOMATO3 - ATO MPOLECC
MeTaMop(u3Ma TOPHBIX MOPOA, MPU KOTOPOM pEIIAOMIMM (PaKTOpOM SIBISETCA
IIPUBHOC W BBIHOC XUMHUYECKHUX KOMIIOHEHTOB. CIIEICTBHEM JTOTO SBIISIETCSA
U3MECHEHUE XUMHUYECKOIO M MMHEPAIBHOIO COCTaBa KOHEUYHBIX IIPOJYKTOB
nporecca. PaccMOTpuM 3TH mpoueccsl Ha IPUMEPE BHEAPEHUS TPAHUTHOM Marmbl
B 0CaJ0YHYIO TOJILY, KOTOpasi IPEACTABIEHA CJIOSMU IIECYaHUKOB, aJIEBPOJIMTOB U
U3BECTHAKOB (I1akaT). M3 nmpuBeaeHHOro nmpuMepa BUIHO, UTO KPOME OCHOBHBIX
(akTOpOB MeTacoMmaro3a, Ba)KHOE 3HAYEHUE MMEET COCTaB HMCXOJIHON NOpOBI,
KOTOPBI BIHMSET HA COCTAaB BHOBH OOPa30BaHHOMN MOPOIBI.

PaccMoTpeHHble HaMu TUIbl  MeTamMopu3Ma, Kak [paBUJIO, OXBAaThIBAIOT
HEOOJNBIITNE YYaCTKH JIMHEWHOW WM JIMH30BUAHOW Qopmel. [losTomy wux
paccMaTpuBarOT KaK pe3ysbTaT JOKAJIbHOTO MeTaMopdu3ma.

4.PernoHanbHbIi METAaMOPPU3M - IPOUCXOIUT B KPYITHBIX OJOKAaX 36MHON KOPBI C
y4acTHEM BCEX OCHOBHBIX (DPaKTOPOB (T.€. TEMIIEPATYpHI, AABJICHUS U XUMHUYECKU
aKkTUBHBIX BeulecTB). TemneparypHsiii nuana3on ot 3000 mo 10000 , nuanazon

U3MEHEHUS TaBJICHUS OT 2-5ThIc.aTtM. 10 25000 aTMm.

Ecnu mpouecc meramopdusMa UAET ¢ HapacTaHMEM 3HAYEHHM TeMIlepaTypbl U
JaBJICHUSA, TO MHUHEPaJooOpa3oBaHHWE HUIAET OT HHU3KOTEMIIEpaTypHBIX K
BBICOKOTEMIIEPATYPHbIM MHUHEpPAJIbHBIM accolManusaM. Takodl wmeTamoppusm
Ha3bIBAIOT MPOrPECCUBHBIM. Ecim ke npouecc MAET NpHU NOHWKEHUM 3HAYCHUU
JaBJICHUS M TEMIEpaTypbl U 00pa30BaHWU HU3KOTEMIIEPATYPHBIX MUHEPAJIOB, TO
TaKOWi MeTaMOp(PU3M Ha3bIBAIOT PErPECCUBHBIM.

B pasHbIX TepMOJMHAMHYECKHX YCIOBHUAX OOpa3yloTCs COOTBETCTBYIOIIME WM
MUHEpAJIbHbIE ACCOLMALIMM, KOTOPHIE B 3TUX YCIOBHUSIX HAXOIATCA B (PU3HMKO-

XUMHUYCCKOM PABHOBCCHHU, T.C. CTaOMJIbHBEI. OHI/IpaHCB Ha 35TO ABJICHHC, I'€COJIOTH
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BBEJIM TMOHATHE MeTamopduueckas ¢dauus. OTO Takue (QUINKO-XUMUYECKUE
yCIIOBUSI, B KOTOPBIX O0pa3yloTcs MOPOJbl, MHUHEPAIbHBIM COCTaB KOTOPBIX
HaxoAuTcd B  (U3MKO-XMMHMYECKOM paBHOBecuu. OTcroga cleqyer, 4YTo
MUHEPATbHBIA COCTAaB MOPOJ €CTh (PYHKIMS XMMHUECKOTO COCTaBa M (PU3UUIECKHUX
yCJIOBUI MeTaMOpdu3Ma.

B norpaHn4Ho# 30H€ BBICOKUX TEMIIEPATYP U AABJICHUN MOPOJBI MOT'YT YaCTUYHO
IUIABUTBCS - O3TOT TpoIlecC Ha3plBaeTcsa - yiabTpameramopdusm. [lpu sTOoM
HaOJI0JAaeTCsl B COXPAHMUBILUXCS METAMOP(PHUUECKUX IMOPOAAX >KUIONOJOOHBIE U
ISATHUCTBIE YYacTKM  KBapl-IOJIEBOLINATOBOrO arperata. Takue TOpOAbI
Ha3bIBalOTCSI MUTMAaTUTHI.

MuHepanbHbIi COCTaB METAMOP(PHUUECKUX TFOPHBIX MOPOJ BECbMa Pa3HOOOpa3eH.
Cnengyer ogHaKo, UMETh B BUJly, YTO OH 3aBUCHUT: a) OT XMMHYECKOIO COCTaBa
UCXOJHOM TOopojsl, O)ruma metamopdusma u B)OT MeTamopduueckoit Gdanuu.
Cpean HauOoliee paclpOCTPAaHEHHBIX MHUHEPAJIOB - 3TO CHIOAbI, MHUPOKCEHBI,
am(puOoIbl, KapOOHATHI, KBapIl, MOJEBbIE MINAaThl U rpaHaT. Kpome Toro, ecthb
MUHEpaJbl, KOTOpbIE 00pa3ylOTCs TOJBKO IPU METAMOPPHUUECKHUX IMpolieccax U

ABJIAIOTCA €TI0 HHAWKATOPAMMU. 910 - TaJIbK, CCPIICHTHH, aKTUHOJIMT U IP.

VYcaoBus o0pa3oBaHUs OTPAXKAIOTCS B CTPYKTYpaxX M TEKCTypax MeTaMop(hUUecKuX
IIOPOLI. Kax IIPaBUJIO, MeTamoppuIecKue IIOPOJIBI IIOJIHOCTBEO
PacKpUCTaNIN30BaHBbI. Cpenu CTPYKTYP TUITNYHBIMU SBJISIFOTCSL:
KpUCTauioOnacTuueckue (MepeKpucTaUIM3alus C  OJHOBPEMEHHBIM  POCTOM
KPUCTAJUIOB), peNMKTOBas (Hapsay C HOBOOOPAa30BAHHBIMH MMHEpaJaMu
IPUCYTCTBYIOT OCTAaTKH MUHEPAJIOB IEPBUYHOM MOPObI) U KAaTAKIACTUYECKUE.
TekcTypsl OTpa)xkarOT YCIOBHUS, MHPHU KOTOPBIX OCYIIECTBISJIOCH 3alOJIHEHUE
o0beMa - 3TO CIIaHLIEBAThIe, THEMCOBbIE, MACCUBHBIE U MSATHUCTHIE.
Knaccuduxanus metamopduueckux nopoj MpOBOJUTCS MO TaKUM IMPHU3HAKAM Kak

MacTad MposBICHUS U THI MeTamopdu3Mma.
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Haubonee pacnpocTpaHEHHBIMM  MOpPOJAaMH  JIOKAJIBHOLO  MeTamopgusMa
SBIISIFOTCS: TEKTOHUYECKUE OPEKUYMU U MUJIOHUTBI; MPaMOpPbI U POTOBUKH; CKApPHBI,
rpei3eHbl, OEpe3UThl U JUCTBEHUTHI (IIPU METACOMATO3E).

[Tone3npie uckomaemble, CGHOPMUPOBAHHBIE B MpolEcce MeTamopdusMa
pa3HoOOOpa3Hbl IO COCTaBYy M MOJAPA3ACNAIOTCA Ha: MeTaMOp(pU30BaHHBIE U
MeTaMoppuUecKue.

K  meramopdu3oBaHHBIM  OTHOCAT  TaKHe, KOTOpblE B  pe3yibTare
MeTaMOpPUUYECKUX MPOLECCOB U3 PACCESIHHBIX B MOPOJE MUHEPAIOB 00paszyroT
IPOMBIIVICHHBIE CKOIUIEHUSI C TEM >K€ MUHEpalbHbIM cocTaBoM. Hampumep, B
JOKEeMOPHUICKUX  JKEJIE3UCThIX KBapuuTax B  pe3yjibTare MeTamopdusma
0o0pa3yroTCsl MECTOPOXKIEHHUS IKEJIE3HbIX pPYJ, COCTOSILUX M3 MarHeTura Hu
remMaTuTa.

K meramopduueckuM OTHOCST Takue, KOTOPbIE COCTOAT U3 HOBOOOPA30BaHHBIX
MuHepanoB. Hanpumep - MecTOpokaeHus: Tajibka, Xpu30THi-acoecTa, (piioromnura,

KOpyHJa, Tpaduta u ap.

BuyTpenHee crpoenue 3emuin

Jlo cux mop MBI paccMaTpUBAJIM M W3y4alld MHUHEpPAIbl M TOPHBIE TOPOJABI U
MPOIIECCHI, BIAUSIONINE HA UX 00pa3oBaHue U peoOpazoBanre. OHU JOCTYIHBI JJIs
W3YUYCHHUSI JIMIIb B BEpXHEH 4acTH 3eMiid. A 4UTO K€ MpeJCTaBsIeT co0oil 3emiisd B
1IEJIOM, KaKOBO €€ CTpoeHHe U cocTaB? Bcee 3T U npyrue BOIpockl pacCMOTPUM B

3TOM JIEKIIUH.

Nrak - 3emus sBasercs mianeTor ComHeuHoil cucteMbl. Ilo ¢opme 310
DJUIANICOUJZ, Y KOTOPOTO 3KBATOPUAIBHBIM pamuyc = 6378,2 KM; a NOJAPHBIN
panuyc = 6356,86 kM. Cpeanuii paguyc ~6371 kM. [lnomans nopepxHoctu 3emiiu
coctaBisieT~510 miH. KMZ, n3 Hux 70,8% 3annmaer MuUpoOBO#l OKeaH.

Buympennee cmpoenue 3emu.
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UToOBI MOHATH KAaKUM 00pa30M T€OJIOTH CO3/Iajii MOJIETb CTPOSHUsI 3eMIIH, HAJ0
3HaTh OCHOBHBIE CBOMCTBA U X MapaMETPhl, XapaKTEPU3YIOIIUE BCE YACTU 3EMIIH.
K takum cBoiicTBaM (WM XapaKTEPUCTUKAM) OTHOCSATCS:

I. ®dusnyeckue - IUIOTHOCTb, YNPYTME€ MArHATHBIE CBOWCTBA, MJABJICHUE U
TeMIeparypa.

2. XAMUYECKHUE - XUMUYECKUN COCTaB U XUMUUYECKHUE COCUHEHUS, paclpeaeieHre
XUMHUUYECKHUX IJIEMEHTOB B 3eMJIC.

Hcxons u3 3TOro, Ompeaensercs BbIOOp METOJOB HCCIEIOBAHMS COCTaBa U
ctpoenus 3emin. Kpatko paccMOTpUM HX.

[Ipexne Bcero, OTMETUM, YTO BCE METObI Pa3ACIISIIOTCS Ha:

-IPSIMBIE - OINUPAIOTCA HA HEMOCPEICTBEHHOE M3YYEHHWE MHMHEPAIOB M TOPHBIX
MOPO/JI U UX Pa3MEILICHUH B TOJIAX 3eMJIH;

-KOCBEHHBIC - OCHOBaHbI Ha W3Y4YCHUH (U3MYECKUX M XMUMHUYECKUX MapaMeTpOB
MUHEPAJIOB, MOPO U TOJIL C TOMOILBIO NPUOOPOB.

[IpssMbIMH METOAAMU Mbl MOKEM H3YUYUTh JIMIIb BEPXHIOK YacThb 3€MJH, T.K.
camas rimyOokas ckBaxkuHa (Kombckast) mocturn a~12 kM. O Gosee TiryOoKHMX
YacTAX MOXHO CYJIUTh MO BYJIKAHUYECKUM U3BEPIKCHUSIM.

['myOuHHOE BHYTpEHHEE CTPOCHHE 3€MJIM M3y4daeTcs KOCBEHHBIMU METOJaMH, B
OCHOBHOM KOMIIJIEKCOM re0(pU3NYECKIX METO/OB.

PaccMoTpum OCHOBHBIE U3 HUX.

1.Ceiicmuyeckuid MeToa (rped. ceiicMoc - TpSCEHHE) - OMUPAETCS Ha SIBJICHUE
BO3HUKHOBEHHUS U PACHPOCTPAHEHUS YIPYTHX KoJeOaHUW (WM CEMCMUYECKUX
BOJIH) B DPa3NUYHBIX cpeAax. YIpyrue KoyieO0aHus BO3HUKAIOT B 3emiie TMpHU
3€MJIETPSICEHUSAX, TMAJCHHUSX  METEOPUTOB WM  B3pbIBAX W HAYMHAIOT
pPacIpOCTPaHATLCS C Pa3HOM CKOPOCTBbIO OT OYara MX BO3HUKHOBEHHUs (odara
3eMJIETPSICEHHUSI) 0 MOBEPXHOCTH 3eMIIM. BBIIENSAIOT ABa TUNA CEUCMUYECKHUX
BOJIH:

l-npononibHbie P-BONHBI (CaMble OBICTPBIE), TPOXOST Yepe3 BCE CPE/Ibl - TBEPAbIC

N XKHUIKHC,
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2-monepevHble S-BOJIHBI, 00Ji€e MEAJIEHHbIE U MPOXOJAT TOJIBKO Yepe3 TBepAbIe
Cpelbl.

CelicMuueckye BOJIHBI IIPU 3eMIIETPSICEHUSX BO3HUKAIOT Ha TiyouHax ot 10 kM 110
700 kM. CKOpOCTh CENCMHUUYECKUX BOJH 3aBUCHT OT YIIPYTHX CBOMCTB U INIOTHOCTH
TOPHBIX IOPOJ, KOTOPBIE OHU nepeceKkaroT. Jlocturas MoBepXHOCTH 3eMIIM, OHU
Kak Obl MPOCBEUMBAIOT €€ W Jal0T MpeACTaBICHHE O TOW cpele, KOTOPYIO
nepecekiau. M3MeHeHne ckopocTedl JaeT MpPEACTaBICHHE O HEOAHOPOJHOCTU U
paccioeHHoctu 3emiu. Kpome u3MeHEHHs CKOpPOCTeW, CEMCMHYECKHUE BOJIHBI
UCIIBITHIBAIOT MPEIOMIICHUE, POXOJs Yepe3 HEOJHOPOIHbIE CJIOU MM OTPAKEHUE
OT IIOBEPXHOCTH, PA3IAEISIFOLIEH CIIOU.

2.I'paBuMeTpUUECKUI METO/ OCHOBAH Ha U3YYEHUH YCKOPEHMsI CUIIbI TskecTu Dg,
KOTOPOE 3aBUCUT HE TOJBKO OT Teorpauueckoil MMPOThl, HO U OT IJIOTHOCTHU
BellecTBa 3emiid. Ha OCHOBaHMM W3y4YeHUsT 3TOr0 IMapaMeTpa yCTaHOBJIEHA
HEOJHOPOJIHOCTh B pacHpeIeI€HUH TUIOTHOCTH B Pa3HbIX YACTIX 3EMIIH.
3.MarHuTOMETPUYECKUA METOJl - OCHOBAaH HA W3YYEHHH MAarHUTHBIX CBOWMCTB
BemiecTBa 3emuid. MHOTOYHMCIICHHbIE W3MEpPEHUs IMOKa3aid, YTO pa3juvyHbIe
TOpHBIE TOPOJABI OTJIMYAKOTCS JAPYr OT Apyra MO MarHUTHBIM CBOMCTBaM. OTO
OPUBOJAUT K OOpa3oBaHUIO YYACTKOB C HEOJHOPOJHBIMH  MarHUTHBIMU
CBOMCTBaMHU, KOTOPbIE TTO3BOJISIFOT CYIUTh O CTPOEHUHU 3EMIIU.

ConocTtaBiisisi Bce XapaKTEpUCTUKH, YUEHbIE CO3JaJId MOJIENIb CTPOCHHS 3€MIIH, B
KOTOPOW BBIICIISIOT TPH TJIaBHBIC 001acTH (M reocdepsl):

1-3emnas xopa,

2-ManTtus 3emiu,

3-Snpo 3emnu.

Ka;xnaﬂ N3 HUX B CBOIO OUYCPCAb Pa3ACACTCA Ha 30HbI UJIX CJIOH.

1. 3emHas kopa (cimoii A)- 3TO BepxHss 000J0YKa 3eMJIM, €€ MOIIHOCTb

KoJIeOIeTcs OoT 6-7kM 10 75KM.
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2.ManTusa 3emun noApazzensieTcs Ha BepxHIO0 (co ciosamu: B u C) U HUKHIOIO

(cioii D).

3. Slnpo noapasznenseTcs Ha BHEIIHEE, ITIEPEXOTHOE U BHYTPEHHEE.

['panuuen mMexay 3€MHOM KOpPOM M MaHTHEU sIBJISETCs pasfen MoxopoBuuuua,
MEXy MAaHTHUEH U SIAPOM TakKKe pe3kasi Tpanuiia- pasaen ['yrrenoepra.
OCOOEHHOCTBIO BEpXHEH MAHTUHU SBJISETCS HAJIMYHME 30HBI, B KOTOPOH pE3KO
najgaeT CKOpOCTh monepedHnix BoJiH 10 0.2-0.3 km/cek. DTO 00BACHIETCS TEM, YTO
Hapsay C TBEPABIM COCTOSIHUEM, MAHTHS YaCTUYHO MPEJCTABJIEHA PACIJIaBOM.
DTOT CJI0W MOHM)KEHHBIX CKOPOCTEH Ha3bIBalOT acTeHochepoi. Ero MomrHoCcTh
200-300 kM, rmyouna 100-200 kM.

Ha rpanune manTuu u si1pa NpOUCXOIUT PE3KOE CHIKEHUE CKOPOCTHU MPOIOIBHBIX
BOJIH M 3aTyXaHHWE CKOPOCTH IIOINEPEUYHBIX BOJH. Ha OCHOBaHMHM 3TOro caenaHo
MPEIOI0KEHNE, UTO BHEIIHEE AP0 HAXOAUTCA B COCTOSIHUU PACILIaBa.

Cpennue 3HaueHUs TUIOTHOCTH TO reocdepaM IMOKa3bIBAIOT €€ BO3PACTaHHE K
ANpYy.

O xuMHIYeCKOM cocTaBe 3eMiiH U ee Teocdep JaroT MpeICTaBICHHE:

1- XuMHUYECKU COCTaB 3€MHOM KOPBHI,

2 - XUMUYECKUN COCTaB METEOPUTOB.

XHWMHUYECKUM COCTAaB 3€MHOW KOpBI M3Yy4€H JIOCTATOYHO JETAJIBHO - U3BECTEH €€
BAJIOBBI XMMUYECKUN COCTaB U POJb XUMUYECKUX DJIEMEHTOB B MUHEpalo- U
nopojioodpazoBanuu. TpynaHee OOCTOUT JENIO C U3YYEHUEM XUMUUYECKOTO COCTaBa
MaHTHM W sapa. IIpsMbIMH MeTogamMu MbI 3TOrO IOKa CAEIaTh HE MOMKEM.
[TorTOMY NPUMEHSIOT CPAaBHUTENIbHBIN MOAX0A. VICXOIHBIM MOJI0KEHUEM SIBIISIETCS
MPEIIOI0KEHHE O MPOTOIUIAHETHOM CXOJCTBE MEXKJYy COCTaBOM METECOPHUTOB,

yHaBIINX HA 36MJII0, © BHYTPEHHUX reocdep 3eMiu.

Bce mereopuTsl, nonasuiue Ha 3eMIII0, [0 COCTaBY AEJSATCS HA TUIIBI:
1->xene3nsle, coctoat u3 Ni u 90% Fe;

2-)KeJie30KaMEeHHbIE (CHACPOIUTHI) COCTOAT U3 Fe u CUMKaToB,
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3-kaMeHHbIe, cocTosmue u3 Fe-Mg CuUIMKAaTtoB M BKIIIOYEHHM HUKEIUCTOTO
xKeresa.

Ha ocHoBaHunM aHanm3a METEOPUTOB, SKCIEPUMEHTAIBHBIX MCCIEIOBAaHUN H
TEOPETUYECKUX PACUETOB YUYEHBIE MPEANnoaratT (Mo Tadiaule), YTO XUMHUYECKUM
COCTaB sAApa - OJTO HUKEJHMCToe kene3o. IIpaBma, B mocinegHue roasl
BBICKA3bIBACTCS TOUKA 3peHUs, 4To kKpoMme Fe-Ni B simpe MoryT ObITh ipuMecHu S, Si
win O. [Ins MaHTUM XMMHUYECKUH cnekTp onpenensercs Fe-Mg cuinkaramu, T.€.
CBOEOOpa3HbI OJUBUHO-TUPOKCEHOBBIA MUPOJIUT ClaraeT HUKHIOI MAHTHIO, a
BEPXHIOIO - TOPOJIbI YIBTPAOCHOBHOI'O COCTABA.

XUMHUYECKHM COCTAaB 36MHOM KOPBI BKIIFOYAET MAKCUMAJIBHBIN CIIEKTP XUMHUYECKUX
DJIIEMEHTOB, KOTOPBIA BBIABISIETCSS B MHOI0OOOpa3sWM MHUHEPAIbHBIX BHJIOB,
M3BECTHBIX K HAacTOoAlEMYy BpemeHU. KolndecTBEeHHOE COOTHOLIEHHE MEXAY
XUMHUYECKMMH  3JIEMEHTaMH  JIOCTaTo4HO Benuko. CpaBHeHue Haubosee
paclpOCTPaHEHHBIX 3JIEMEHTOB B 3EMHOM KOPE M MAaHTHUH IIOKAa3bIBAET, 4YTO
BEIyIIyIO poiib urparoT Si, Al u O2.

Takum  o0Opa3oMm, paccMOTpPEB OCHOBHblE (U3MUECKHE U  XUMHUYECKHE
XapaKTEPUCTHUKXM 3€MJIM, Mbl BHUJIUM, YTO UX 3HAYEHUS HEOJUHAKOBBI,
pacrpenesnsaoTcs 30HAIbHO. TeM camblM, JaBas MPEACTABICHUE O HEOJIHOPOIHOM

CTPOCHUU 3EMIIH.

Crtpoenne 3eMHOI KOPBI

PaccMoTpeHHbIE HAMM paHee TUIIBl TOPHBIX MOPOJ] - MarMaTHYECKUE, OCAI0UHbIE U
MeTaMoppUUEeCcKHe Y4acTBYIOT B CTPOEHUHM 3eMHOM kophel. Ilo cBouM (¢usuko-
XUMHUYECKUM IIapaMeTpaM BCE IOPOABI 3E€MHOM KOpBbI TI'PYNIIUPYIOTCS B TpHU
KpynHbIX cios. CHu3y BBepxX 3T0: [-0a3ayibTOBBIN, 2-IpaHUTO-THEMCOBBIM, 3-
0CaJI04YHBIA. DTH CJIOM B 36MHOM KOpe pa3MelleHbl HepaBHOMEPHO. [Ipexne Bcero,
3TO BBIPAXAETCS B KOJIEOAHUAX MOIIHOCTU Kaxk10ro ciosi. Kpome Toro, He BO Bcex
yacTAX HaOMrojaeTcs MoiaHeiil Habop cioes. [loaTomy Oosee eTanbHOE U3YUYEHHE

IMMO3BOJIMJIO I1I0 COCTABY, CTPOCHHUIO M MOIIMHOCTH BBIACIIUTH YCTHIPC THIIA 3€MHOU



36

KOpbl:  |-KOHTUHEHTaJbHbIA,  2-OKEaHCKUH, 3-CyOKOHTHMHEHTalbHbIA, 4-

CyOOKEaHCKUH.

1. KoHTHHEHTAIBHBIM TUI- UMeeT MOIMHOCTH 35-40 kM n0 55-75 KM B rOpHBIX
COOPYXKEHUAX, COJCPKUT B CBOEM COCTaBE€ BCE TpU CiosA. ba3ainbTOBBIM CilOH
COCTOUT U3 MOPOJ TUMHa rabdpo u MeramoppuyecKux Nnopoa am(PpuOOIUTOBONU U
rpanyiauToBoi (pammii. HaseiBaeTcss OH Tak MOTOMY, 4YTO MO (HUIUIECKUM
napameTpaMm OH OJnM30K OazayibTaM. [ paHUTHBIN CIIOM MO COCTaBy - ATO THEHMCHI U
IPAHUTO-THEUCHI.

2.0KeaHCKHIl THN - PE3KO OTJIMYAETCS OT KOHTMHEHTaJIbHOIO0 MOIIHOCThIO (5-20
KM, cpefHsisi 6-7 KM) U OTCYTCTBUEM I'paHUTO-THEHCOBOro cios. B ero crtpoenuu
YYaCTBYIOT JIBa CJIOS: IEPBBINA CIOW OCa0YHbINA, MAJIOMOIIHBIN (10 1 KM), BTOpoi
cioi - Oa3zanbToBbI. HekoTophie ydeHbIE BBIICTSIOT TPETHH CIIOHM, KOTOPHIU
ABIIAETCS. MPOAOHKEHUEM BTOPOIO, T.€. UMEET 0a3aibTOBBIM COCTAB, HO CJIOKEH
YJIBTPAOCHOBHBIMM ITIOPOJIaMHA MaHTHH, TOJABEPTIIMXCS CEPIIEHTUHN3ALUY.
3.CyOKOHTUHEHTANbHBI THUI - BKJIIOYAE€T BCE TPHU CIOS M OTUM OJIM30K K
KOHTMHEHTaJdbHOMY. HO oOTiauyaercss MeHbIIEH MOIIHOCTBIO U COCTaBOM
IPAHUTHOTO CJIOSl (MEHbIlE THEHCOB M OO0JbIle BYJIKAHUYECKUX IOPOJ KHUCIOTO
cocTtaBa). OTOT THUI BCTPEYAETCs HA TIpaHULE KOHTMHEHTOB M OKEaHOB C
WHTEHCUBHBIM IIPOSBICHUEM BYJKAHU3MA.

4. CyOokeaHCKHMI THIl - pacrojlaraercsi B INIyOOKHX Mporubax 3eMHOM KOpbI
(BHYTpUKOHTHUHEHTaJIbHbIe Mops Tuna YepHoro u CpeauzeMHoro). OT 0KeaHCKOro
THUTIA OTJINYACTCS OOJBIIEH MOIIHOCTBIO 0CAA0YHOTO ciiost 10 20-25 kM.

[TpoGaema hopMHUpoOBaHUS 36MHOM KOPHI.

[Io BunorpagoBy- mnporecc ¢GOpMHUPOBAHUS 3€MHOW KOPBHI TPOUCXOJUI TI0
npuHIMNy 30HHOW miuaBku. CyThk mpouecca: BemectBo IIpoTozemiu, Oau3koe K
METEOPUTHOMY, B pE3yJIbTaTe paJuOAKTUBHOIO MPOrpeBa PACILIABIIOCH U OoJiee

JCI'Kasa CHJINKAaTHasA qaCTb IHogHuMajaachb K IMOBECPXHOCTH, a Fe-Ni
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KOHIICHTpHUpOBaJIach B sape. Takum oOpazom, mnpoucxoiauno ¢GopMupoBaHUE
reocdep.

Cnenyer OTMETUTh, 4YTO 3€MHas KOpa W TBEpJas 4YacTb BEPXHEU MaHTUU
00BeuHSIOTCS B TUTOC(hEpy, HIKE KOTOPOH pacroiaraercs acteHocdepa.
Textonocdepa - 310 murochepa 1 yacTb BepxHer Mantuu 0 rryoun 700xm (T.e.
710 TIyOUHBI CaMbIX ITyOOKHX o4aroB 3emuieTpsiceHuii). HazBaHna Tak moromy, 4To
3/1eCh IPOUCXOASAT OCHOBHBIE TEKTOHMYECKHE MPOLECCHl, ONPEIEIAIOIINe
MEePECTPOUKY ITOM reocdepsl.

IIpoucxoxxkaenue u ¢opmupoBanue ruapochepol. MupoBoil OKeaH H ero

noapasjaeseHus. OusnyecKkue CBOMCTBA BOJ OKEaHAa

Bona wmmeer orpomMHOe pacmpocTpaHeHHWE Ha 3E€MHOM Iape - Ha €ro
MIOBEPXHOCTH, B TTOYBE TOJIIIE TOPHBIX TTOpoJ, B atMochepe. Boma - HeoOxoaumoe
YCIIOBHE JKU3HHU 4YEJIOBEKA, a TAKXKE IOJABIISIONIETO OOJBITUHCTBA XKUBOTHBIX U
pacTeHUN OHa SBJISETCS BaXHEHIIMM (PAKTOPOM HKOHOMHUYECKOTO Pa3BUTHS
TEPPUTOPUU.

CKoIuIeHre NPUPOJHBIX BOJ HA 3€MHOW IMOBEPXHOCTU U B BEPXHUX CIIOAX 3EMHOMU
KOPBI 00pa3yroT BOJIHbIE O0OBEKTHI. BRIIENSAIOT TpU TPYMIIBI BOJHBIX 0OBEKTOB:

1) BOOOTOKM - BOAHBICE OOBEKTHI HAa 3EMHOM IMOBEPXHOCTH C IMOCTYIATEIbHBIM
JIBIDKEHUEM BOJIBI B pyciiaX (€CTECTBEHHBIX WM MCKYCCTBEHHBIX) B HAMPABICHUU
YKJIOHA; K HUM OTHOCATCS PEKHU U KaHaJIbI;

2) BOMOEMBI - BOJHBIC OOBEKTHI B TIOHWKCHHUSAX 3EMHOW IMOBEPXHOCTH C
3aMe/JIEHHBIM BOJI00OMEHOM — OKEaHbI, MOPsI, 03€Pa, BOJOXPaHUIIHINA, OOJIOTa;
3) ocoOble BOJIHbIE OOBEKTHI — JIEITHUKH U TMOJ3€MHbIE BOJIbI.

COBOKYITHOCTh BOJIHBIX OOBEKTOB 00pa3yeT ruapochepy, MTPEeACTABISIIONTYIO
c000# IPEePHIBUCTYIO BOAHYIO 000JIOUYKY 3€MHOTO II1apa.

Jlyist onMcaHus BOJHBIX OOBEKTOB M MX PEKHMMA MCIIOIB3YIOTCS THAPOIOTHICCKUE
XapaKTEPUCTHUKU:

1) mopdomerpuueckue, T.€. CBs3aHHbIE C pa3MepoM U (HOpMOH OOBEKTOB

(uiomaae, AJIMHA, MIUPUHA, TTyOUHA U T.11.);
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2) CcOOCTBEHHO THJPOJIOTHYECKHUE, XapPaKTEPU3YIOIIUE KOJIMYECTBO BOJBI U €€
JBH)KEHUE (YPOBEHb U pacXo BOAbL, CKOPOCTh TEUEHUS);

3) ruapodusmyeckue, xapakrepusyiommecs (U3MUECKHE CBOMCTBA  BOJbI
(TemniepaTypa, TONIINHA Jibja, INIOTHOCTH U T.1.);

4) ruipoxuMUYecKre (MUHEpaAIU3allksl, KOHIEHTPALMS OTIEIbHBIX HOHOB);

5) runppobuosioruyeckue (CoOCcTaB U YUCICHHOCTD KUBBIX OpPraHW3MOB, OHoMacca 1
T.J.)

6)  XxpoHojoruyeckue  (AaTbl  HACTYIUJIEHUS M MPOJAODKUTEIHbHOCTD,
TUAPOJIOTUYECKUX SBIICHUI).

['uppomornueckoe  COCTOSTHUE  BOAHOTO  OOBEKTa -  COBOKYIHOCTH — €TO0
THJIPOJIOTHYECKUX XapaKTEPUCTHUK B JAHHBIH MOMEHT BpPEMEHU.
IMuaponoruueckuii pexxuM — 3aKOHOMEPHOE HW3MEHEHHE COCTOSIHHUSI BOJIHOTO
00BeKTa BO BpeMeHHU. [ uaposiornieckue mporecchl - COBOKYIMHOCTh (PU3UYECKHUX,
XUMHUYECKUX U OHOJIOTMYECKUX TMPOLIECCOB, OMPEACISIONIUX THAPOIOTHYECKOe
COCTOSIHUE U PEKHM BOJIHBIX OOBEKTOB.

['uppomorust - 93TO HayKa, M3ydawllas KpPyroBOpoT BOJbl (BMECTE C
coZepKalllUMKCS B HEH BEIECTBAMHM), €€ pacCIpelesieHHe Ha 3€MHOM Iape,
MPOLIECCHI, MPOUCXOMSAIINE B BOJHBIX OOBEKTaX, MPOCTPAHCTBEHHO-BPEMEHHBIC
M3MEHEHHUSI XapaKTEPUCTUK BOJHBIX OOBEKTOB.

[1o 3amavyam 1 MeToAaM UCCIEIOBAHUS TUAPOJIOTHS ACIUTCS HA Pl pa3/iesioB. DTO
- o0mias ruapolsiorHs, M3ydamoolias Haubojee oOlMe 3aKOHOMEPHOCTH
TUAPOJIOTUYECKUX TMPOILECCOB U SBICHUM, pPErHOHANIbHAsi TUIPOJIOTUS (WK
ruaporpadus) 3aHUMAIOMIASCS M3YyYEHUEM M ONMUCAHWEM KOHKPETHBIX BOJIHBIX
00BEKTOB, MpUKIagHAs (MH)KEHEpHas) THAPOJIOTHS, pa3palaThIBaiollas METObI
pacyeToB W  IPOTHO30B  PA3IUYHBIX THAPOJOTHUECKUX  XAPAKTEPUCTHUK,
TUAPOMETpPHS, pa3pabarbIBalomas METOJbI W3MEpPEHWH U HaOMIOIeHUN mnpu
W3YUYEHUU MPUPOHBIX BOJI.

['mppomorust  siBsgeTcss  oTpacibio  Teorpaduu. Ha creike ¢ apyrumu
(GbyHIaMEHTAIbHBIMA HAayKaMH BO3HHMKJIM CIHEIUAJIbHBIE pPa3Aesibl THAPOJIOTHU:

ruapopusmnKa, wuszydarom@as (U3MYECKME MpoLecchl B  BOJHBIX OOBEKTax
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(IMHaMHuYecKue, TepMUyeckue) U (HopMUpOBaHHE (PUINUYECKUX XapPAKTEPUCTHK
BOJbI (JIbJIa, CHEra); TUAPOXUMHUSI, U3YHaIOllasi XUMUYECKUE MPOLECCHl B BOAHBIX
o0bekTax, (OpMUPOBAHHE XHMMHUYECKOTO COCTaBa NPUPOAHBIX BOA M €ro
U3MEHEHHE BO BPEMEHH M MPOCTPAHCTBE; THAPOOMONIOTHSA, W3ydaromias >XHBBIC
OpraHu3Mbl B BOJHBIX OOBEKTaX, WX B3aUMOOTHOIIEHUS IPYr C JIPYrOM U C
YCJIOBUSIMH OOUTaHMUS.

[To oObekTaMm wucciaenOBaHUN TUAPOJIOTHS MOApPA3AETSETCS HAa TPU OCHOBHBIC
YacTH: OKEAHOJIOTHIO (MJIM TUAPOJIOTHUI0O MOPEN); THUIPOJIOTHIO CYIIIU, UM TOYHEE
TUPOJIOTHIO TTOBEPXHOCTHBIX BOJ CyIIU (peKH, 03epa, BOJAOXpaHWUIIMIIA, 00J0Ta,
JIEAHUKH); TUJIPOJIOTHUIO TMOJ3EMHBIX BOJl, KOTOpash OJHOBPEMEHHO SIBJISETC
COCTaBHOM YaCThIO T€OJIOTMYECKOM HAYKH — THAPOTr€0JIOTHH.

CTtpoenne M0oJIeKYJIbI BOJbI M XHMHUYECKHE CBOIICTBA NPUPOAHBIX BOJ
Moekyna BOABI MPECTaBISET CO00M pPaBHOOEAPEHHBIN TPEYTONBHUK C JIBYMS
aTOMaMHM BOJOpOJa B OCHOBAaHMM M AaTOMOM KHUCJIOpOJa B BepIIMHE. ATOM
KHUCIIOpOJia B MOJIEKYJIe BOABI MPUCOSAUHIET K ceO€ JBa AJIEKTPOHA, OTHATHIX OT
aTOMOB BOJIOPO/Ia, U TEM CaMbIM MPUOOPETAET OTPHUIATENIbHBIA 3apsil. ATOMBI
BOJIOPOJIa, JUIIECHHBIE 3JEKTPOHOB, CTAHOBSTCA MOJIOKUTEIBHO 3apsiKEHHBIMU
nporoHamu. Takum o00pa3oM, BO3HUKAET TMOJSPHOCTh MOJIEKYJIbI BOJIBI, T.€.
OTpHULIATEIBHBIN 3aps]l CO CTOPOHBI aTOMA KUCIOPOAa U MOJIOKHUTENbHBIN 3apsiji CO
CTOPOHBI aTOMOB BOAOPO/IA.

[Ton0XHUTENBHO  3apsKEHHOE AP0  BOAOPOAA OJHOM  MOJIEKYJIbl  MOKET
COCIMHATBHCS C OTPULATEIBHO 3apsXKEHHBIM aTOMOM  KHUCJIOpOJAa Apyrou
MOJIEKYJIbl. B pe3ynbrare BO3HHMKaIOT TaK Ha3bIBAEMbIE BOJOPOJHBIE CBS3H,
KOTOpbIE y BOJBI (B OTJIIMYME OT APYTUX >KUJKOCTEH) ropasio MpoyHee, YeM CBSI3H,
00YCIIOBJICHHBIE, MEXMOJICKYJISIPHBIMU B3auMojehucTBusiMU. [Ipeomonenue 3Tux
CBsI3€H TIPH TIJIaBJICHUH, CTIAPEHUH, HATPEBAHUH BOJIBI TPeOyeT Topasio OoJbIei
SHEPrUM MO CPABHEHUIO C JAPYTMMH SKUJIKOCTAMH. OTO ONpEHeisieT Pl
"aHoMaJIil" TEIUIOBBIX CBOMCTB BOJIBI.

BoasiHolt map COCTOMT MPEUMYIIECTBEHHO M3 OJIMHOYHBIX MOJIEKYJ BOJBI 0e€3

YHOPSIAOYEHHOIO CTpOeHUsA. BomoponHble CBSA3M HE peanusyrorcs. B TtBepaom
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COCTOSIHMM (JI€/1) CTPOCHHUE BOJbI B BBICOKOW CTENEHU YNOPSAAO0YEHHO. MOJeKyibl
COCTaBJISIFOT I'€KCAaroHAJIbHYIO 'CTPYKTYPY C HPOYHBIMU BOJAOPOAHBIMHU CBSI3SIMHU.
Ota cTpyKTypa "axypHas', T.e. OTHOCUTEJIBHO OOJIBIIIOE TPOCTPAHCTBO 3aHUMAIOT
NycTOThl. Boia B JKUIKOM COCTOSIHUM COXPAHSIET 3JIEMEHTHI '"JbJ0N0J00HOr0"
KapKaca, MyCTOTbl KOTOPOI0 YaCTUYHO 3arOJIHSIOTCS OJAMHOYHBIMH MOJIEKYJIAMH,
4yTO 00yCIaBIUBAET OOJIBIIYIO, YEM Y JIbJIA, INIOTHOCTH BOJIBI.
Boga — cnalplii 37€KTpONHT, T.€. €€ MOJIEKYJbl CIIOCOOHBI JIEIUTHCS HA HOHBI
(IMcconuupoBaTh) MO yPaBHEHUIO

H,0-H™+OH
Ipu temmeparype ot 0 go 50 [H'] = [OH]=10". IIpu Hammumu npuMeceii 310
PaBEHCTBO MOXET HapyluThes. B cnydae npeobnananus nonoB OH umeer mecto
IIeOYHAs peaKUus BOAbL, Ipu u30bITKe uoHoB H'  — kucmas. Jlns
XapaKTEPUCTUKH PEAKIMU HKCIOJIB3YETCsl BOJOPOAHBIM IOKasarenb pH, paBHbIN
jgorapupmMy KOHIEHTPALMH BOJIOPOJHBIX HOHOB, B3AThII C OOpPATHBIM 3HAKOM:

pH = -lg[H'].
B npupoaHoii BoJie Bceraa coaepkaTcs pacCTBOPEHHBIE BellecTBa. X KoinuecTBo
B CAWHUIIC 00beMa — MUHEpanm3aius (Mr/i), B €JUHUIE MAacChl - COJICHOCTh
(r/xr, unu %o).
OCHOBHYI0 MacCy pacTBOPEHHBIX BEIIECTB COCTaBIIAIOT MaKpPOKOMIIOHEHTHI, K
KOTOpBIM OTHOCsTCs annonsl HCO™, katmomnst Ca®’, Mg®', Na', K. Cymmapuoe
conepxanne Ca>" u Mg®" onpenensier xecTKoCTb BOJbI.
MHorue BemiecTBa, coaepkalirecs: B IPUPOJAHON BOJI€ B 3HAUYUTEIHLHO MEHbIIEM
KOJIMYECTBE, TEM HE MEHEE WrparoT BaXKHYIO pPOJb B CYIIECTBOBAHMHM BOIHBIX
HKOCUCTEM, OMPEEISAIOT MOTPEOUTENHCKIE CBOMCTBA BOIbI. Cpei HUX BBIACISIOT
CJIEIIOLLUE TPYIIIBI.
buorennbsie BemecTBa — coeIMHEHUs Hatpus, (ocdopa, KpemHHs, Kenesa,
HaumOoJiee AaKTUBHO YYACTBYIOLIME B JKU3HEACSATEIbHOCTH PACTUTENbHBIX U

JKNBOTHBIX OPraHHU3MOB.



41

Opranudeckue BEIIeCTBa — CI0KHBIE COCIMHEHUS, O0pa3yIOIIUecs B Pe3ybTaTe
Pa3I0XKEHUSI PACTUTEIBHBIX M JKHUBOTHBIX OPTraHU3MOB. YTJIEPOJ COCTaBIISIET
MIPUMEPHO MOJIOBUHY UX MACChl, @ BMECTE C KUCIOPOAOM U BOJIopoAoM 95%.
Mukpo3sieMeHThl — BEILECTBA, HAXOISIIMECS B BOJIE B OU€Hb MaJIbIX KOJIUYECTBAaX
(menee 0,01 wmr/m). K HMM, B 4YacTHOCTH, OTHOCATCS TSKEIbIC METaJLIbI,
paauoaKTUBHBIE BEIIECTRA.

du3nyeckKkue cBOMCTBA BOJbI

Bona naxomurtcs B mpupojie B JKHJIKOM, TBEPJIOM M IMapooOpasHOM COCTOSHUH.
[lepexoapl BOABI M3 OJHOTO arperaTHOrO COCTOSIHUSI B JApyroe - (a3oBbie
MePEeXO/Ibl:

- TIePEXO0/]1 U3 KUJKOTO COCTOSIHHS B TBepJo€ (JIe/, CHET, Ipajl) - 3aMep3aHue BOJIbI
(kpucTaIITU3aNMs JIeq000pa3oBaHue), B Iap — UCIIAPCHHCE,

- U3 TapooOpa3HOro COCTOSIHUS B JKHMJIKOE — KOHJIeHcaIus (00pa3oBaHHUE Karlelb
JOXJIsI, IOXKb, POCHI), B TBEepJoe - cyOnumanus (oOpa3oBaHUe MHEs, ToJiojena,
HU3MOPO3H);

[Ipu HOpMaTbHOM JABJICHUHU MpECHasi BOJIa 3aMep3aeT npu temneparype O°C; npu
YBEJIMYCHUH MUHEpATH3aluy (COJICHOCTH) U AaBieHUs (aTMOCheEpBhl, CIIOS BOJIbI)
OHa TMoOHWXaeTcs. VcmapeHue CyIIECTBEHHO TMOBBINIACTCS C YBEJIUYCHUEM
TEMIIEPATYPhl U1 YMEHBIIIEHUEM aTMOC(HEPHOTO JIaBJICHHUS.

Temnoseie "anomanuu'" BOJbI:

1) Ouenb OombIINE 3HAYCHUS

- yaenbHOUM TermmoeMkoctH (1 kanm mns HarpeBanus Ir Bombl Ha 1°C); 31O
00yCIIOBJIMBACT 3aMEJJICHHOE, I10 CPaBHEGHHWIO C BO3AyXOM, HarpeBaHue U
OXJIAXKICHHUE BOJIbI, OTCIO/IA OTEILISIONICE BIMSIHUEC OKEeaHa 3UMMOMN M OXJIaXKJaloIee
- JICTOM;

- YACIBHOM TEIUIOTHI TUTABJICHUS MW Jiefoo0pa3oBaHUs (COOTBETCTBEHHO
norJyionieHre u Beiaesienre 80 kaia Ha 1T BOAbI); MOCeIHEE 3aMeIJIIeT HapacTaHue
JIEJSTHOTO MOKPOBa Ha peKax M BOJOEMaXx;

- YAENBHOM TEIUIOTHI MapooOpa3oBaHMs, WM UcmapeHus (Tpedyercs 597 kanm Ha

IIpCBpaAlICHUC Ir BOJbI B nap), 9TO BCACT K OXJIAKACHUIO IMTOBCPXHOCTHU BOJLI IIPHU
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UCIIAPEHUU M 3aMEJUICHUIO IPOLIECCa BBICBIXaHMSI BOJIOEMOB B 3aCYLUIMBBIX
MECTHOCTSIX.

2) Hu3zkas TermaonpoBOAHOCTb BOJABI U JIbJA, UTO 3aMEJISAET OXJIaXKIEHUE BOJIbI Ha
pEeKax u BOJI0EMax 3UMOM.

Oco0eHHOCTH U3MEHEHHUS TUIOTHOCTH BOJIBI (P):

1) HauGonpmas mIOTHOCTh MpecHOW Boasl HaOmogaercs npu 4°C; mnpu
BO3pAcCTaHUU TEMIIEPATYPhI BBILIE 3TOT0 3HAUYEHHUS INIOTHOCTh BOJBI (KaK U IPYTHUX
KUIKOCTEH) YMEHbBIIIACTCS, IPU YMEHBIIEHUH TeMIiepaTypbl Huxe 4°C MI0THOCTh
BOJbl TaKX€ YMEHBILIAETCS; ATO TJIABHAsI OCOOEHHOCTH BOJIbI, MPENSATCTBYIOLIAS
IIPOMEP3AHUIO PEK U BOJOEMOB J0 JHA.

2) IlnoTHOCTH BOABI, B OTIWYUE OT APYTHX >KUJIKOCTEH, B TBEPAOM COCTOSHUU
(Jiem) meHbllle, 4eM B KUJKOM (IUIOTHOCTh AUCTUIUIMPOBAHHON Boxbl mpu 4°C
1000kr/M° wm 1xr/m, npu 0°C 999 9Kkr/M°, TLIOTHOCT KPUCTAJIIMYECKOTO JIbJa
mpu 0°C 917kr/mM’); 5TO IPEIOTBpAIIAET OMYCKAHHE JbAd, OOpa3yIOIIerocs Ha
HOBEPXHOCTU BOJbI, Ha JHO. IIMOTHOCTH mopucToro Jpga U TeMm Oojiee cHera
HAMHOTO MEHbIIIe, YeM KPUCTAUIMYecKOoro Jjibaa. C MOHMKEHUEM TeMIEepaTyphbl
JbJa INIOTHOCTh €r0 HEMHOT'O YBEJIMYUBAETCA.

C yBenuuyeHueM COJEHOCTH (S) IUIOTHOCTh BOABI BO3PACTAET, a TEMIIEpaTypa
HamOonpmed miotHoctd (TH.aUL) W Temmeparypa 3amep3anust (T3mp3) Bozbl
noHmwxkarorcs, TH.auL.. oT 4°C, T3mp3 ot 0°C npu S = 0%o. TH.I1. moHMKaeTcs
0osee unteHcuBHo, yem T3mp3. IIpu S = 24,7%, Tu.nun cpaBHuBatoTcs: T H.ILT. =
T3mps. =-1,2°C.

K BaXHBIM OCOOEHHOCTSM BOJbl OTHOCHTCS OYEHb BBICOKOE IOBEPXHOCTHOE
HaTsDKeHue (ycTynarouiee Mo BeJMYUHE TOJAbKO PTyTH). OHO BBI3BAHO CHUJIAMU
OPUTSDKEHUST MEXKIY MOJIEKYJaMHU BOJIbl HA IMOBEPXHOCTH pa3zelia BoJa - BO3AYX
WIK BOJa - TBEpPAOE Tei0. DTO CBOMCTBO OO0yClaBIMBAeT MHOIBEM BOJbI B
KalnWUIsIpax MOYBbI U PACTEHUI.

OTHOCHUTENIBHO BBICOKAasi TEKYy4eCTh BOJIbl BbI3BaHA CPABHUTEIBHO HEOOJBIION
BA3KOCTHIO, T.€. CHJIOW TPEHUS MEXKIYy CMEKHBIMU CJIOSIMU JBUXKYIIEHCS

Jkuakocth. KoamuecTBEHHBIM IIOKa3aTelb JTOrO0 CBOMCTBA - JUHAMHYECKHU
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kod(ppunuent Bszkoctu (W). [enms 31oT KOADPUIMEHT HA MIOTHOCTH BOJBI,
MOJIYYarOT KUHEMaTH4YecKuid kodpduimeHt Bs3koctu v = W/p. BsskocTs
CYILIECTBEHHO YMEHBIIIACTCS C YBEJIIMYEHUEM TEMIIEPATYPhl BOJIbI.

Ecnu BeImenuTh B BOMHOM MOTOKE 00BEM B BUJEC KyOa, BEpXHSS U HUKHSS TPaHU
KOTOPOTO TapaijieibHbl BOJAHOW TMOBEPXHOCTH, TO HAa HEro OyIyT IeHCTBOBATH
CUJIbI, OTHOCSIIIIUECS a) KO BCeil macce oO0bema - 3TO OOBEMHbIC, UM MAaCCOBbBIC
CUJIBI U 0) K rpaHsIM BBIJEICHHOIO 00beMa - moBepXHOCTHBIe cuiibl. [locnennue
JEeNSITCST HAa HOPMallbHBIE, HAMpaBJICHHbIE MEPHEHAMKYJISIPHO TpaHsiM, U
KacaTeJbHbIE, ICUCTBYIOIINE BAOJb IPaHEN.

K 00beMHBIM (MacCCOBBIM) OTHOCSTCS CJICTYIOIINE CHUITBI:

1. Cuna tsxectn (F,), HanpaBiieHHass BEPTUKAIBHO BHU3 (K LEHTpY 3emiun) F, =
mg, rie T - Macca, g - YCKOpEHUe Ccuiibl TskecTH. [IpomonbHas cocraBisonast
CWJIBl TSDKECTH, BBI3BIBAIOIAs JBIKEHUE BOjbI, Fgnp = mg sino = mgl, rae o -
YTOJl MEX1y BOJHOU M TOPU30HTATIBHOM MOBEPXHOCTSAMHU, | = sinol - YKJIIOH BOJHOM
MOBEPXHOCTH.

2. Uenrtpobexnas cuna (Fi) mnposiBasercs Ha moBopoTax moToka. Ecnu
MpEeACTaBUTh YUYAaCTOK PEKH HA MOBOPOTE B BUJE JYyTU OKPYKHOCTH, TO PACCTOSTHUE
OT HEe JI0 LIEHTPa OKPYKHOCTU Ha3bIBa€TCs paguycom KpuBH3HHI (r). Torma Fi =
mv’/r, THE V - CKOPOCTh TedeHWs. FI| HampaBieHa MEpICHAUKYISIPHO Iyre
OKPY>XHOCTH B CTOPOHY OT IIEHTpa.

3. Cuna Kopuonuca (Fk), Bo3HHKalo11as B pe3yJjbTaTe BpalleHus 3eMJId U HaIlpaBs-
JICHHAs MEPIEHANKYISPHO JABUKEHUIO TTOTOKA B CEBEPHOM MOJIyIIapUH BIIPaBO, B
I00)KHOM BJIeBO. Fi =2 mv sing, rjae ¢ - reorpadudeckas mupora. F, yBenuunBaercs
OT KBATOPA, TJIe OHA paBHA HYJIIO, K MOJIIOCAM.

[lentpobexHass cuna u cuna Kopuoninca 3aMETHO MPOSBISIETCS TOJIBKO st
KPYIHBIX TOTOKOB (C OOJIBINION BEIIMYNHON MacChl BOJIBI).

K HOpMasibHBIM MOBEPXHOCTHBIM CHJIAM OTHOCHUTCSI TUAPOCTATUUECKOE JaBJIEHUE,
T.C. BO3JCHCTBHME HA TPaHW BBIJCICHHOTO O00BEMa BBIMIEICKANIETO CTOI0a
MOKOSIIICHCS JKUAKOCTH, U THAPOAMHAMUYECKOE JaBJICHHE, T.€. BO3JCHCTBHUE

JBIDKYLIEHCS )KUJIKOCTU HA 3TU TPaHU U 00TEKaeMbI€ €10 TBEP/IbIC Tea.
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Cpeaun kacaTelbHbIX MOBEPXHOCTHBIX CHJI HauOOJblllee 3HAYEHUE AJI1 MOTOKOB
UMEeT cujia TpeHus Ha AHe. [l TypOyJeHTHOro MOTOKa €€ BeIMYMHA, OTHECEHHAs
K €IUHUIE IUIoIaau AHa (yIeIbHOE TPEHHME, WM KacaTelIbHOE HAIpPSKEHUE),
3aBUCHUT OT XapakrTepa JHa (ero mepoxoBaTOCTH), MPONOPLUOHANIbHA IJIOTHOCTU
BOJBI U CKOPOCTH TEUEHHs IS JAMUHAPHOIO TEUYEHHUs U KBaJIpaTy CKOPOCTH JJIs
TypOyJIEHTHOTO.

Bunbl 1BuKeHUS BOJBL:

VYkazaHHbIE BUABI ABWKCHUS BOABI PA3JIMYAIOTCS TEM, YTO IPU JIAMUHAPHOM
TEYEHUU YaCTHUIbl BOJBI JBMXKYTCS 1O TNapajUIeIbHbIM TPaeKTOpusM 0e3
nepeMenInBanus, a Mpu TypOyJIEHTHOM TEYEHHM B IOTOKE BO3HHMKAIOT BUXPH,
IPUBOJAIINE K IEPEMEILIEHUIO YaCTULl BOJBI 10 INTyOHUHE U IIUPHUHE [TOTOKA.

B kauecTBe mokaszaTtens TMAPOJAMHAMHYECKOrO XapakKTepa MOTOKa HMCMOJIb3YyeTcs
yucio Peitnonbaca: Re = vh/v, rne v - ckopocts Teuenus (B m/c), h — rioyOuna
notoka (B M), V -KMHEMaTH4ecKuii kodpduimeHt Bsskoctd (B m/c). ITpu
3HaueHussx Re < 300 nmBmwxenuwe nmamuuapHoe, rpu Re > 3000 - typOyneHTHOE,
MEXy dTUMU 3HaueHUsIMH Re Xxapakrep noToka nepexo Hbli.

B BOgHBIX 00BEKTaX paziMyaroT TAKXKE IMOCTYNaTeIbHOE IBHXKEHHE, TP KOTOPOM
IPOUCXOJUT NEPEMEIIEHHE BOJABl B  ONPEIACICHHOM  HAIpaBICHUH, U
KoJ1e0aTeNbHOE IBMKEHHE, IPU KOTOPOM TaKO€ MEPEMEIIEHUE OTCYTCTBYET.
I'eonornyeckasi AesTeILHOCTH MNOA3eMHBIX BoA. OOpasoBaHue W THIIBI
MO/A3eMHBIX BOJA. XUMHYECKHii COCTAB MOA3EMHBIX BO/I

K noazeMHbIM BOJaM Kak OOBEKTY HM3Y4YEHUS TUIPOJOTHEH OTHOCATCS BOJbI,
coJiepKallMecsl B 36MHOM KOpE M aKTMBHO Y4acTBYIOLIME B KPyrOBOPOTE BOJbI Ha
36MHOM IIape, T.. B3aUMOJAEHMCTBYIOLIME C aTMOC(HEpOd U IOBEPXHOCTHBIMU
BOJAMH.

OCHOBHOM HMCTOYHHMK (POPMUPOBAHMS MOA3EMHBIX BOJA - aTMOC(EpHbIE OCAAKU
(TaromMii cCHEr W J0XJAM), KOTOpbI€ MOCTYNAlOT B BEPXHUM CIIOM TpyHTa B
pesynbraTte HHPUIbTpauuu (BouThHIBaHUsA). [Ipu OOMIBHOM MOCTYIJICHUH BOJBI
OHA 3alloJIHAET BCe MyCTOThl B rpyHre. [lo TpemmHaMm, XoxaM JKHUBOTHBIX,

OTBEPCTHSIM OT CTHMBIIMX KOPHEW paCTEHUN, OTHOCUTENIBHO KPYITHBIM MOpaM (T.€.
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IPOMEXKYTKaM MEXJAy 4YacTULUAMU TpYyHTAa) BOJA MEPEeMEIlAaeTCs BHU3 O]
BIIMSIHUEM CHJIBI TSXKECTH - 3TO TpaBUTAUMOHHAs Boja. OHa AOCTUTaeT BOJO-
YHOPHOTO CJos (Yalle BCEro TJIMHUCTBhIE OTJIOKEHUS), HAKAIUIMBAsCh 3J1E€Ch,
0o0pa3yeT BOJOHOCHBII TOPU30HT, T.€. CJIOM BOJOINPOHUIIAEMOr0 ILIACTa,
HACBILICHHOI'O BOJIOM, KOTOpas ABMKETCS 110 NOBEPXHOCTU BOAOYIIOpPA B CTOPOHY
€ro yKJOHa TOJl BJIMSHUEM CWIbl TSXKECTU. TaM, rAe OoTpuuaTelabHble (HOPMBbI
penbeda (peyHbIC JOJIMHBI, OBpard, O3EPHBIC KOTJIOBHHBI) BCKPBHIBAIOT
BOJIOHOCHBIM TOPU30HT, IOJ3EMHBIE BOJBI BBIXOJIAT HA IIOBEPXHOCTh B BUAE POA-
HUKOB WJIM PACCPENOTOYEHHOTO BBICAYNBAHUS HA YYACTKE CKJIOHA.

[Ipu ornpeneeHHOM reoJI0rH4eCKOM CTPOEHUH T'PYHTOBBIE BOJBI 10 BBIXO/1a HA I10-
BEPXHOCTb IEPEKPBIBAKOTCS APYTMM BOJOYIIOPOM, 3aT€M BTOPbIM W.T.A. Bogpl,
MIEPEKPBITHIE CBEPXY BOAOYNOPHBIMHU CJIOSIMH, HA3bIBAKOTCS MEXIUIACTOBBIMHU
MOA3EMHBIMU BoAaMHU. IluTaHue 3THX BOJ OCYIIECTBISIETCS HA YYacTKax, IJI€
COOTBETCTBYIOLMN BOJOHOCHBIM T'OPU30HT HE MEPEKPBIT CBEPXY BOAOYHOPOM. [l
MEKIUIACTOBBIX BOJ XapaKTEPHO BO3HMKHOBEHHE HANOPA, BCIEICTBUE KOTOPOIO
BOJa MpPHU BCKPHITUM BOJOHOCHOTO TOPU30HTAa OYpOBOW CKBXMHOW WJIM T10
€CTECTBEHHBIM TpEUIMHAM [OJHHMMAETC BBEPX. YPOBEHb, N0 KOTOPOTO
IIOJHUMAETCSI BOJA, HA3bIBACTCS IMbE30METPUUECKHM YpoBHEM. [IpeBbinieHue
3TOTO YPOBHS HAJl YPOBHEM BOJBI B BOJOHOCHOM TOPU30HTE HA3bIBAETCS BBICOTOM
Hanopa. [logpem BOABI 1O JEUCTBHEM HAMOpa MOXET JOCTUraTh 3EMHOMU
noBepXHOCTU. OCOOEHHO ATO CBOMCTBEHHO apTE3HMAHCKUM BOJAM, IPUYPOUYCHHBIM
K F€0JIOTMYECKUM CTPYKTYypaM CUHKJIMHAIBHOTO THUIIA - ApTE3UAHCKUM OacceiiHaMm.
Mexy BOJOHOCHBIMH TOPHU30HTAMU OOBIYHO CYIIECTBYET CBSI3b BCJEICTBUE
LUPKYJSILAM BOJBI 110 TpEIIMHAM B BOJOYIIOpax WM IYTEM MEJIEHHOIO
IIPOCAYMBAHHUSI YEPE3 HUX IO IOPaM.

[Tog3eMHbIE BOABI, NMPUYPOUYEHHBIE K BOJOHOCHBIM T'OPU30HTAM, HA3BIBAKOTCA
IJIACTOBBIMU BOAAaMU. B ropHbIX mopoaax noA3€MHbIE BOABI Yallle IEPEMEILAOTCS
MO0 CHUCTEME TpEHIMH B NOpoJax (TPELIMHHbIC BOJbI), MO HN30JIUPOBAHHBIM
TPEIIMHAM WJIM KWJIAM C TMOBBIIMICHHONW TPEIMHOBATOCTHIO (3KUJIbHBIE BOJIbI), TIO

KapCTOBBIM ITyCTOTaM (KapCTOBBIE BOJIbI).
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B  3oHe  pacnpocTpaHeHHsI ~ MHOTOJIETHEMEP3JIbIX  MOPOJA  pa3iuyaroT
NOAMEP3JIOTHBIE  BOJBI,  3aJ€raroliyMe MOoJA  TOJIIEH  MEp3JbIX  MOpOJ,
MEKMEP3JIOTHBIE BOJBl BHYTPU MEP3JOM TOJIIM U HAAMEP3IOTHBIE BOABI, IS
KOTOPBIX MEP3JIbIE TOPO/IbI CIIYKAT BOJIOYTIOPOM.

['pyHTOBBIE M TeM OoOJee MEXIUIACTOBBIE BOJbI CYIIECTBYIOT, KaK IMPABHIIO, B
TEYEHUE BCEro roja M oOOECNEeYUBAIOT IOCTOSIHHOE NUTaHuWE pek. B 30He
pacrpoCTpaHEHUsT MHOTOJIETHEMEP3JIbIX MOPOJ, 3TO OTHOCHUTCS TOJBKO K
MOAMEP3IIOTHBIM BOJAM.

OTtHolleHHe 00beMa BceX IYyCTOT K 00beMy oOpa3la TIpyHTa Ha3bIBaeTCs
CKBOXHHHOCTBIO, a oO0bema mop (Vmop) k oOwvemy rpyHTa (Vrp) HazbIBaeTcs
nopuctocteio (p): p = Vnop/Vrp OObruHO oHU BbIpaxkatorcs B %. [lopucrocts
necka B cpeaHeM 40%, riunbl - okosio 50%.

Bepxnuii cioil rpyHTa 1ociie npeKkpamieHus TassHUs CHETa WM JOXKIs [OCTEIIEHHO
0CBOOOXK/IAaeTCcsl OT TpaBUTALIMOHHOM BojAbl. Ilo BO3HMKIIMM mycTOTaM
HUpKyaupyeT Bo3ayx. Ciioll rpyHTa (BEpXHsSS 4acTh KOTOPOTO SBISIETCS MOYBOM)
JI0 YPOBHSI TPYHTOBBIX BOJI Ha3bIBAIOT 30HOM a’pauuu. B 3Tol 30HE ocrarorcs
CJEAYIONIUE TUTIBI BOA:

- KanwuIgpHas BOJA, 3alOJHSIOMIAS MOPhl M HAXOASAWAsACS IOJA BIUSHUEM
KaNWUISIPHBIX CHJI; B HIDKHEH 4acTH 30HBI a’dpallud BOJA, MOJHUMASICh 1O Mopam
HaJ CIIOEM TPYHTOBBIX BOJ, OOpa3ylOT 30HY KAaNMWIUISPHOTO TOTHSATHS
(KanmuuIsIpHyto KaimMy) ToimuHon ot 0 (rpaBuid, rajabpka) 10 6-12 M. (rauHa);
-IUICHOYHAsl BOJla, oOpasylolias TOHKYH IUIEHKY BOKPYT YacTHI[ TpyHTa U
CPaBHUTEIHHO C1a00 CBsI3aHHAS C HUMH MOJICKYJIIPHBIMH CHUJIaMU; TIEPEMEIAeTCs
OT MECT ¢ 0OJIbIIEH TOJNIIMHOM IJIEHKH K MECTaM C MEHBIIIEH ee TONIIUHOM;

- TUTPOCKONMHUYECKass BOJia, MPOYHO CBsi3aHHAs C YacTUIlAMU TpPYyHTa
MOJIEKYJISIPHBIMU CUJIAMU.

CnocoOHOCTh TPYHTAa BMEILIATh U YJEPKUBATH ONPENICICHHOE KOJIUYECTBO BOJbI
Ha3bIBAETCA BJIATOEMKOCThIO TpyHTa. [lonHas BIaroeMkKoCTh - CyMMapHOE
COJEp/)KaHUE B TPYHTE BCEX BHUJIOB BOJBI IPU IOJHOM 3aMOJHEHHH BCEX IIOD,

BBIpQXKCHHAsI B MPOIIEHTAX OT Macchl oOpa3ia rpynra. Haumensinas (wim mosieBas)



47

BJIArOEMKOCTh - BOJIa, OCTAIOMIASICS B TPYHTE IOCJIE OTEKaHUSl I'PaBUTAI[MOHHOU
BOAbI (1711 meckoB 3-5%, cyrinHKOB W TiMH 12-22%). BnaxHocTh rpyHTta —
dakTHuecKkoe coJiep>KkaHe BOAbl B IPYHTE, BBIPAXKEHHOE B BUJI€ TOJIIUHBI CJI0s (B
MM) WU B IIPOIIEHTAX OT MacChl CyXOro rpyHTa.

Bogpl 30HBI a3panuu, OCTaBIIMECS B MOpax I'PyHTa, MOCTENEHHO PACXOIyIOTCS Ha
UCIapeHue, B OCHOBHOM ITyT€M TPaHCIUPALUU PACTEHUIA.

Bpemennsbie CKOIUIEHHUS TPaBUTALMOHHBIX BOJI, B 30HE a’3palliil MOTYT BO3HUKATh
HaJ OTHCIbHBIMM JIMH3aMH BOJOYHOPHBIX TMOPOJ (BEpXOBOAKA) M  HaJ
OTHOCUTEJILHBIM BOJIOYIIO-pOM, HAalpUMEp, HaJ WJUTIOBUAIBHBIM TOPU30HTOM
HOJI30JIUCTBIX TOYB, BOJONPOHHUIIAEMOCTh KOTOPOTO 3HAUYUTEIBHO MEHbIIE
BbIIIENIeXKANMX cioeB. [lepeMenienue BOAbI MO OTHOCUTEIBLHOMY BOJOYIIOPY B
CTOPOHY €ro YKJIOHa 00pa3yeT MOYBEHHbIHN, U BHY TPUIIOYBEHHBIN CTOK.
[TozemHubIe BO/IBI MOTYT (hOPMUPOBATHCS B pe3yibTaTe MH(OUIBTPALMU B TPYHT HE
TOJIBKO aTMOC(EPHBIX OCAJAKOB, HO U BOJIbI U3 MOBEPXHOCTHBIX BOJIHBIX OOBEKTOB.
O6a >t BuJa BOJA HA3bIBAIOTCS HMH(PUIBTPALMOHHBIMUA MOJ3EMHBIMH BOJAMHU.
[TogzeMubie BOJbI MOTYT (OPMHPOBATHCS TAaKKE B CIEJICTBHE KOHJEHCAIUU
BOASHOIO Mapa B IOpax TIpyHTa. OTO KOHACHCALMOHHBIE BOJBI, HWIPAIOIINE
3aMETHYI0 pOJIb B IIyCTHIHSAX. Bce mepeuncieHHble BHJIbI MOJ3EMHBIX BOJ
SBJISIFOTCSL 3K30T€HHbIMU. K 3HJIOT€HHBIM OTHOCSITCS BOJIbI, OOpasyroliuecs u3
apoB MarMbl — JIETHIPAIIIOHHBIE BOBI.

['myObuHa pacnpocTpaHEeHUs! MEXKIUIACTOBBIX MOA3EMHBIX BOJ, YYaCTBYIOIIMX B
KpYTrOBOPOTE BOJbI HA 3€MJI€, JOCTUIaET, KaK MPABUIIO, HECKOJIBKUX COTEH METPOB.
['myOuna 3aneraHusi TPYHTOBBIX BOJ, CHWJIBHO H3MEHSACH [0 TEPPUTOPUU B
3aBUCUMOCTH  OT JIOKQJbHBIX YCJIOBMM B  II€JIOM, [OAYMHEHA 3aKOHY
reorpauueckoil 30HATBHOCTH, YBEIWYUBASCh OT JOJIEH METpa B 30HE TYHIpP 10
JIECSITKOB METPOB B CTECITHOM 30HE.

JIBuKeHue TMOJ3eMHBIX BOJ IO IOpaM B 30HE HACHIIIEHUS, HA3bIBAEMOE
(GunbTpanueli, kak mnpaBwiao, JgaMmuHapHoe. CkopocTb QuiubTpanuu (V)
BbIpa)kaeTcs 3akoHoM [lapcu:

Vo = Kq)I
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3nech | - runpaBiaMUecKui YKIOH, paBHBIM JMOO YKJIOHY MOBEPXHOCTH YPOBHS
O€3HAMOPHBIX BOJI, TMO0 YKIOHY NMbE30METPUUECKOTO YPOBHS JJISI HATTIOPHBIX BOJI;
K¢ - k0o dunuenT GuipTpalyy, paBHbIA CKOPOCTH (DUIBTPALUM Yepe3 JaHHbBIA
rpyHT 1pu [ = 1 (T.e. BEpTUKAIBHO BHU3); €r0 pa3MepHOCTh M/c miu M/cyT. Ky s
raneurnka paBeH 100-200 m/cyT., mis nmecka 1-50, msa cynecu 0,1-0,5, 11 TvHBI
0,001-0,0001 m/cyT.

JIBM>KEHUE TPEIIMHHBIX, )KUJIBHBIX U OCOOEHHO KapCTOBBIX MOA3EMHBIX BOJI MOKET
OBITH TYPOYJICHTHBIM.

VYpaBHeHue BogHOro 0anaHca 30HbI a3palluu B IIpeiesiax peyHoro dacceina:

Xuud + Zrp = Ynous + Hrp + Z3.3. :l:Au&a-

TO€ Xunp — HOCTYIUIGHHME BOJBl C IIOBEPXHOCTH 3eMIM (MHQUIBTpaLus
aTMOC(EPHBIX OCAIKOB), Zy, - MCHAPEHUE TPYHTOBBIX BOJ, Z,.,. - MCIIAPEHUE U3
30HBl adpaumu, II, - IUTaHME TPYHTOBBIX BOJ M3 30HBI adpauuu, AuUrp —
M3MEHEHHE BJIaro3anacoB BOJ| 30HbI adpalluu.

VYpaBHeHue BOAHOTO OallaHCca TPYHTOBBIX BOJ (IMPU OTCYTCTBUU TMPUTOKA H3-32
IpeIesIoB PEeUHOro OacceitHa U GUIIbTpalUK Yepe3 BOAOYIIOP):

Iy = yrp + Zop £ Ay,

IZle Yp— CTOK IPYHTOBBIX BOJ (T.€. pasrpy3ka TIPyHTOBBIX BOJ Ha 3E€MHYIO
MOBEPXHOCTh WJIM HEMOCPEACTBEHHO B PEKH U BOJIOEMBI), AU - U3BMEHEHUE 3amaca
(o0Bema) TPYHTOBBIX BOJI. THIIBI BOJHOTO pPEKHUMa 30HBI adpalliu:

1) IPOMBIBHON — Xyugy >> Zs.., N30BITOK BOJIBI pacxomyercs Ha I, U Yrous;

2) KOMIIEHCUPOBAHHBIN - Xyug = Zs.a.;

3) WCHapUTENbHBIM (BBIIOTHOM) - Xuup << Zs.a., HEIOCTATOK BOJABI YaCTHYHO
BO3MEILAETCA 33 CUET Zpyp.

Turbl BOZHOTO PeXUMa IPYHTOBBIX BOJ:

1) ce3oHHOro (IPEUMYILECTBEHHO BECEHHEr0 M  OCEHHEro) IWTaHus;
MaKCHUMAJIbHBI YPOBEHb TPYHTOBBIX BOJ| BECHOW, MEHBIIIEE MOBBIIICHUE OCEHBIO,
HU3KUM YPOBEHb B KOHIIE JieTa U OCOOCHHO B KOHIIE 3WMMbI; HAOJIOJAEeTCs Ha

oonbiei yactu Tepputopun crpan CHI;
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2) KpaTKOBPEMEHHOI'O JIETHETO MUTAHUS; MAKCUMaJbHBI ypOBEHb B HIOHE —
utoJie (MHOT/a aBryCTe-CEHTSAOPE); HAOII0aeTCsl B 30HE MHOTOJIETHEW MEP3JIOTHI,
3)  KpyIJIOTOJWYHOTO,  NPEUMYLIECTBEHHO  3UMHE-BECEHHEro  IMHUTAHMUS;
MaKCHUMaJIbHBI yYpOBEHb B (eBpaje-anpesie, MUHUMAIbHBIA - B JICTHE-OCEHHEE
Bpemsl. THUIbI B3aUMOJCUCTBUS NTOA3EMHBIX U ITIOBEPXHOCTHBIX BOL:

1) JABYXCTOpOHHSISI THApPABIMYECKasl CBsA3b. [Ipu HU3KOM ypOBHE BOJbBI B pPEKE
YPOBEHb T'PYHTOBBIX BOJI HAXOJHUTCS BBIIIE, PEKA MOJYYAEeT TPYHTOBOE MUTAaHUE.
[Ipu BBICOKOM YPOBHE BOJIbl B PEKE YPOBEHb I'PYHTOBBIX BOJ OKa3bIBAECTCS HUKE.
[Ipoucxonutr uHGUIBTpALUS PEYHOM BOABI B TPYHT. DTOT THUN XapaKTEpeH s
CpPEAHUX U KPYIHBIX PABHUHHBIX PEK.

2) OIHOCTOpPOHHSISI THAPABIMYECKAs] CBSI3b. YPOBEHb BOJbI B PEKE MOCTOSHHO
BBIILICE YPOBHS TPYHTOBBIX BOJ. B TedeHue BCero rojia pedHas BOJA NUTAET
TPYHTOBBIE€ BOJIbl. XapaKTEPHO JI1 HEKOTOPBIX 3aCYIUIMBBIX, & TAK)KE KapCTOBBIX
paioOHOB.

3) OrcyrcTBUE THAPABIMYECKONM CBA3UW. BoIoymop pacnoyio)KeH —BbIIIE
MaKCMMAJIBHOTO YpOBHSI BOJbI B peke. IIpoHCXOOuT MOCTOSHHOE NMUTAaHUE PEKU
TPYHTOBBIMH BOJAMH, Pa3rPyKAIOIMIUMUCI HA CKJIOHAX JOJHHBI B BHUJIE KIIOUECH.
Haubomnee xapakTepHO JJi1 TOPHBIX PAaHOHOB.

I'eosnornyeckasi 1eAiTeJIbHOCTh PeK M AJLUIIOBHAJIbHbIE OTJIOKEHUS

Pexa - 3TO0 BOJOTOK, MMEIOIIMI TE€YEHUE B MPOJOKEHUU OOJIbIICH 4acTh roja,
MOJIYHAIONIMil MHUTAaHUE CO CBOETO BOJOCOOpa M MUMEIOIIMN YETKO BBIPAKEHHOE
pycio, chopMUPOBAHHOE CaMUM BOJOTOKOM. POJHMK, Haroniuii Ha4aio peKu, WiIn
BBIXOJ PEYHOT'0 TTOTOKA U3 03epa, 00JI0Ta, JIETHUKA — UCTOK PEKU; MECTO (CTBOP)
BIIJICHUS PEKU B JIPYTYI0 PEKy WM MPUEMHBIA BOJOEM (MOpE, 03€p0) — YCThe
pEKHU.

XapakTepuCTUKH peKH U ee OacceitHa. Peunas nonuna.

OcHoOBHbIE MOPPOMETPUYECKHE XaPAKTEPUCTUKH PEKU B 1IEJIOM — €€ JJIMHA U
Iomaas Bogocoopa (bacceitna).

Boaocbop peku - 4acTh 3eMHOM MOBEPXHOCTU W TOJIIHM MOYB U FPYHTOB, OTKY/a

JAaHHAasi peKa II0JydaeT CBO€ IMTaHue. bacCelH peku - 3TO 4YacTh CylH, IO
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KOTOPOM MpOTEKaeT JAaHHAas pPeKa CO BCEMH €€ MPUTOKAMHU, BKJIFOYAasi BPEMEHHbIC
BOJOTOKM, W OrpaHUYEHHAas BOJAOpa3aeyioM. becTouHble TEppUTOPUU BHYTpU
OacceitHa B BojgocOOp He BxoAiT. B palioHax A0CTaTOYHOrO YBIAKHEHUS
BOJ0COOp 1 OacceifH, Kak MPaBUII0, COBITAIAIOT.

[TOBEpXHOCTHBIN Y MOA3EMHBIA BOJOPA3AEIbl MOTYT HE COBNAJATh. {11 KpyIHBIX
U CpPEJHUX M0 pa3Mepy, a TakKe OOJBIIMHCTBA MaJbIX PEK THUM HECOBIAJICHUEM
MO>KHO TIpeHeOpeyb, 3a UCKITIOUEHUEM PEK KapCTOBBIX PAaOHOB.

OcHoBHBIE MOPHOMETPUUECKHE XapaKTEPUCTUKU PEYHOIro OacceifHa (BomocOopa):
IJI0IA/lb, JJIMHA, HAWOOJIbIIAsl M CPEIHSS IIMPUHA, CPEIHSS] BBICOTA, CPEIHUUN
YKJIOH MOBEPXHOCTH, KOADPHUITUEHT aCUMMETPHH.

KonuuectBennsie ¢usnko-reorpaduueckre XapaKTepUCTUKH: TyCTOTa PEYHOU
CETU, 03€PHOCTb, 3a00JIOYEHHOCTh, OJICACHEHUE, JECUCTOCTh, PACIPOCTPAHEHUE
MOYBOTPYHTOB C TOM WJIM MHOM CTENEHbIO BOJOIIPOHUIIAEMOCTH.

Knaccudukanus pek no miomiaau 6accerina (F):

Gonbiume — F > 50000 kv’

cpennue — F = 2000-50000 KMZ,

manbie — F < 2000xm”.

bonpmrasi peka OOBIYHO TIepeceKkaeT JBEe W 0Oojiee MPUPOIHBIX  30H,
TUJIPOJIOTUYECKUM PEXUM CPEIHEN PEKU OTPAKAECT YCIOBHUS OJHOW 30HBI WIU
MOA30HBI, PEKUM MajbIX PEK B 3HAYUTEIBLHONW MeEpe OINpeAeisieTcss MECTHBIMU
YCIIOBUSIMH.

[To pune (L) x ManbiM pexkam oTHOCIT 00bIuHO peku ¢ L ot 10 1o 100 km (uHOT 1A
10 200), pexku ¢ L < 10km yacTo Ha3pIBalOT pyubsimu. KpynHeiime peku Mupa 1mo
miomanu OacceifHa (MiH. kM°): Amasonka(6,92), Kowro (3,82), Muccucumnu
(3,22), Jla-Ilnara (3,1), O65b (2,99). Pexu ¢ nanbonsmeit qymuoi: Hur (¢ Karepoit
L = 6670 km), Ama3onka (¢ Ykasuu 6280), Muccucunu ( ¢ Muccypu 5985),
SAumser (5520). Camas Gombimast peka EBpomst - Boara (F= 1,36mmm. k%, L =
3350km).

Peunble gonuHBI - TPOJOJIbBHBIE YIIIyOJIEHHS Ha 3€MHOM TMOBEPXHOCTH,

c(hopMHUpPOBaHHBIC B PE3YyJbTATE APOZUOHHO-AKYMYJISITHBHOW JCSITEIIBHOCTH PEKHU.



51

DJIEMEHTBI PEYHOM JTOJUHBI: PyCi0, MTOMMa, HAAIIOMMEHHBIE TEPPAChl, KOPEHHbIE
Oepera. Pycio - Hauboniee HU3Kasi 4acTh JOJUHBI, 3aHATAs PEKOM B MaJIOBOJIHbBIE
nepuoasbl roja. Iloiima - 4acTh TONMHBI, 3AJIMBA€Masi IIPU CaMOM BBICOKOM YPOBHE
BoJbl. HanmoliMeHHblE Teppachl - OTHOCHUTENIBHO IIJIOCKME YYacCTKH JIOJIMHBI,
MPEICTABIAIONINE COOOM OCTATKHM MOWM Ha MPEAIIECTBYIOIIMX dTanax pa3BUTHUSA
nonvHbl. KopeHHble Oepera - CKJIOHBI JOJUHBI BBIIIE CAMOM BBICOKOW Teppachl.
Pycno u noitma o0pa3yroT JHO JTOJIMHBI, TEPPACHl U KOPEHHBIE Oepera - CKJIOHBI J10-
JuHbL. BeicoTa noiMbl, Teppac, KOPEHHBIX OEperoB - MPEeBBILICHUS UX OPOBOK HAJl
YPOBHEM BOJbl B MAaJOBOJHBIM Mepuoa roja. THIbl JOJIMH MO TEHE3UCY:
TEKTOHUYECKHE, JIETHUKOBBIC, IPO3UOHHBIE; MO (POpMe MONEepeyHOro MpoQuIIs:
KaHbOHBI, YIIEJbsi, V-00pa3Hble, KOPHITOOOpa3Hble (TPOrH), TpareluueBUAHbIE,
SIUKOOOpAa3HBIE.

[TpomonbHBIA TPOPHIIE PEKH - TpaPUK U3MEHEHUSI OTMETOK BOJHOM MOBEPXHOCTU
U JHa 1o JuiuHe peku. [lageHue peku - pa3HOCTh OTMETOK BOJHOM MOBEPXHOCTHU
win aHa (AH) nHa xakom nubo yvactke peku. [lomnoe magenne — AH mexmy
HCTOKOM M YCTheM peku. YKioH peku (I) - oTHoleHne najieHus: peKu Ha ydacTKe K
€ro JUJIMHE, BBIPAXKACTCS B JOJAX €IUHUIBI WU npoMUIuIsx (%o). s cpeqHux mno
pasmepy paBHMHHBIX peK, Kak mpaBuio, I < 1%, st TOpHBIX O HECKOJIBKUX
JECATKOB Y00.

Tunel OpoaOJBHOrO HPOQMIA: BOTHYTHIM, MNPSIMOJIUHEHHBIA, BBITYKIIbIH,
CTyneH4yaTbiil. [ aBHBINA 0a3ucC 3pO3UM PEKH - YPOBEHb MPUEMHOr0 BOJAOEMAa WIIU
BOJOTOKA.

OCHOBHBIE TUAPOJIOTUUYECKUE XaPAKTEPUCTUKU PEKH - YPOBEHb U PAcX0J BOJBbI.
Pacxox Bombl (QM’/C) - KOJNMYECTBO BOJBI, IPOXOASIIEE Yepe3 MOMepPEUHbIC
ceyeHus: peku 3a 1 cexkynay. Pacxon BoOIbl paBeH NPOU3BEAECHUIO ILIOIIAIN
BOJHOTO CEYEHUs PEKH Ha CPEAHIOIO JUISl 3TOIO CEYEHUSI CKOPOCTh TEUEHUS.
KonuuecTBO BOJIbI, MPOHOCUMOE PEKO uepe3 ee monepeyHoe ceueHue 3a 00abIui
IPOMEKYTOK BPEMEHH (CyTKH, MECALI, CE30H, F0OI) — 3T0 00beM cToka (V M’ HilH

kM3). V. = Qmt, tme Q - cpemmmii pacxox BOABI 3a PacCMATPHBAEMBbIil
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IPOMEKYTOK BPEMEHH, t -KOJIMYECTBO CEKYHJI B 3TOM MPOMEXKYTKE (U1 roja t =
31,54-106 c).

st cpaBHEHUS BEIMYMHBI PEYHOTO CTOKAa C aTMOC(EpHBIMU OCaJAKaMU WIIU
UCIIAPEHUEM CTOK XapaKTEpU3YIOT BBICOTOM ciiosi BoAbl. ClloM CTOKa (MM) — 3TO
TaKOW CJIOM, KOTOPBIN MOJYYaeTCs, €CIIM 00hEM CTOKA PACIPECINTh PABHOMEPHO
1o Bcel momaaun peunoro 6acceitna (F): y= 106 V/F.

s cpaBHeHUs ycloBUil (OpPMHUPOBAHMS CTOKAa B Pa3lMYHBIX OacceiHax 4YacTo
UCIOJIB3YIOT BEJIMYMHY pacxojia BOJbI, OTHECEHHYIO K IUIOIIanu OacceiiHa, T.e.
KOJIMYECTBO BO/JIbI, CTEKAIOIIEE C KAKIOI0 KBAJIPATHOIO KUJIOMETPA - 3TO MOAYJIb
croka M = 103" Q /F n/c'km’.

OTHollIeHHE CJIOSl CTOKa K CJIOI0 BBINABIIMX HA IUIOLAAbL OacceiiHa ocaakoB (X),
00yCIaBIMBAIOIIMX BO3HUKHOBEHHWE JIAaHHOW BEJIMYMHBI CTOKA, Ha3bIBAETCS
kod(ppunmerTom croka (). OH Mmoka3bIBaeT, Kakas 9aCTh OCAJIKOB PaCXOIyeTCs Ha
o0pa3oBaHHe CTOKA: 1 = y/X.

Perynsipubie u3amMepeHus: ypoBHSI U pacxoja BOAbL, a TAKKE TEMIIEPATYPbl BOAbI U
TOJIIMHBI JbAa, (PUKCUPOBAHUE AT HACTYIUICHUS PA3JIMYHBIX JIEIOBBIX SIBICHUN
BEIyTCSl Ha THPOJIOTHUECKUX nocrax. Hanbosnee pacnpocTpaHeHHOE yCTPONUCTBO
JUISl A3MEPEHUSL YPOBHS BOJIBI - CBAMHBINA BOJIOMEPHBIHN ITOCT.

[Ipu onpenenenun pacxona BOJBI CKOPOCTH TEYEHUS HA TUAPOJOTHUECKUX MOCTAX
U3MEPSIOTCS TUIPOMETPUUYECKON BEPTYLIKOW, B AKCHEAUIMOHHBIX YCIOBUSAX —
4acTO IMOBEPXHOCTHBIMU TMoOIUIaBKamMu. M3mepenue riayOuHbl (11 BBIYUCICHUS
IUIOAAN BOJHOTO CEYEHMs) OCYIIECTBIAIOT C IMOMOIIbI0 HAMETKU —
pasMEYEeHHOI0 Ha JEeHUMETphl IIecTa, JIoOTa — TIpy3a, OIyCKaeMoro Ha
pPa3MEUEHHOM TpOCe, HXOJO0Ta, ONpPENEeNSIomero riIyOuHy TI0 BpPEMEHH
BO3BpAlICHUs OTPAXEHHOIO OT [JHA 3BYKOBOIO CHUTHaja, NOJAHHOTO Ha
IIOBEPXHOCTH BOJBI.

[TuTanue, BOAHBIA PEXXUM PEK, BOJHBIN OajgaHC peyHoro bacceitHa

WM cTOYHUKM NHUTaHUSI PEK - JOXKJEBbIE, CHETOBBIC, JECAHUKOBBIE W TOJ3EMHBIC

BOJIEL.
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JloxxneBoe nuTaHue npeolaagaeT B TEIUIOM MOSCE U B pallOHaX YMEPEHHOIO Mosica
C MYCCOHHBIM KJIuUMatoM. JloJis CTEKaIIMX JOXKAEBbIX OCAJKOB YBEJIUYMBAECTCS
IIPU BBINIAJICHUH HA YBIIAJKHEHHYIO ITOYBY.

CHeroBoe nutanue NpeoOsaJaeT B XOJOJHOM M yMEpeHHOM mosicax. CTekaHHio
CHETOBBIX BOJI CIIOCOOCTBYIOT MOBBIIIICHHAS MHTEHCUBHOCTh CHETOTAasHUS, 3UMHEE
poMep3aHue rpyHTa U OCOOCHHO HAJIMYKE JIEJTHON KOPKH Ha TOYBE.

JleqHUKOBOE MUTAHUE MPOUCXOAUT B pe3yJibTaTe TassHUS JieAHUKOB. OCHOBHbBIE
dakTophl - TUIONIaAb BOJIOCOOpPA, 3aHsATas JEAHUKAMHU, U TEMIIEpaTypa BO31yXa.
[Tog3zeMHO€ MUTaHUE — TOCTYIUICHHE B PEKY T'PYHTOBBIX M MEXKILUIACTOBBIX BOJ
(cTOK B PpEKH T[IOYBEHHBIX BOJ M BEPXOBOJAKH YCIOBHO OTHOCUTCS K
MOBEPXHOCTHOMY MHUTAHUIO). 3aBUCUT OT TEOJOTHYECKOTO0 CTPOCHUS U
pacrpocTpaHeHus: B OacceiiHe BOJIOIPOHUIIAEMbIX MTOYB, TPEIIMHOBATHIX MOPOJ, OT
JIECUCTOCTH.

OcHOBHOI OTpUIIaTENbHBIN (QakTop (OpMHUPOBAHUS CTOKAa — UCIAPEHUE C
MOBEPXHOCTH OacceifHa, BKIIOYAOIIee TPAaHCIUpAInio, PU3NYecKoe UcrapeHue ¢
MOBEPXHOCTH MOYBBI U MTyCTOT BHYTPH MOYBBI, C IOBEPXHOCTH BOJHBIX OOBEKTOB.
HNcnapeHne 3aBHCUT OT TEMIIEPATYPbl BO3yXa M HCHAPSIONIEH MNOBEPXHOCTH
(BombI, JIbJIa, CHETA), BIAXKHOCTH BO3/IyXa, CKOPOCTH BETpa, TIIyOWHBI 3ajieraHus
NoA3eMHBIX BOJ. JlJisi TpaHcmupanud KpoMe YKa3aHHBIX (PAKTOPOB BaXXKEH BU]I
pPaCTUTENBHOCTU, JJISi UCIAPEHUSI C JICAHUKOB — HUX BBICOTHOE IOJIOKEHUE H,
cienoBarenbHo, aTMocepHoe nasieHue. [lepeunciiennbie (akTOpbl ONMPEESIIOT
MOTCHIIMAJIbHYI0  BO3MOXKHOCTh  MCIAPEHUSA, HA3bIBAEMYIO  HUCHAPSIEMOCTb.
@aKTUYECKOE HUCIIAPECHUE JIMMUTHUPYETCS HAJIW4YMEeM Hcnapsrouencs Biaru. [l
BOJHOM TOBEPXHOCTH PEK, O3€p MU JIEAHUKOB HMCIAPEHHUE MPAKTUYECKH PABHO
UCIApAEMOCTH. B MyCTBIHSAX TPOMUYECKOro MOosica UCHapseMOCTh HauOoJbIIas, a
UCrapeHnue HauMeHblee. B MoMsIpHBIX cTpaHax ucHapsieMoCTh Hambosee HU3Kas;
MCTIapPEHNE MPAKTUYECKU PAaBHO UCTIAPSEMOCTH.

EcTecTBeHHbII BOMHBIN OalaHC peyHOTro OacceiHa:

Xx+wl=z+y+w2+AU,
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I7ie X — OCaJKU Ha MOBEPXHOCTh OacceilHa, Z — CyMMapHOE UCHApeHHe C €ro
MOBEPXHOCTH, Y — PEUYHOU CTOK, Wl - IPUTOK IMOJA3EMHBIX BOJ, MOJIYYaIOIINX
NUTAaHUE 3a TMpefesaMH JaHHOro OacceiiHa, W2 - OTTOK TOJ3EMHBIX BO/I,
c(hOpMHUPOBABIINXCS B JAHHOM OacceiiHe, 3a ero MpeNeibl HE B COCTaBE PEYHOTO
cToka, £ AU - u3MeHeHue 3anacoB BOJIbI B OacceiiHe, co/iepiKalieicst B 0136 MHBIX
BOJOHOCHBIX TOPH30HTaX, B IMOYBE, B BOJAOEMAax MU PYCJIOBOW CETH, B CHEXKHOM
MOKPOBE U JIEJHUKAX.
[Tpy HamU4MKM aHTPOIOTEHHOTO BIMSHUS B YPAaBHEHHE BOAHOTO OanaHca BBOJSATCS
COOTBETCTBYIOIIHME COCTABIISIOIILE.
B cpennem 3a mHoronetHui nepuon B ueiaom 3a rogq AU = 0, BenuuuHbsl wl u w2
MMEIOT 3HAYEHUE, KaK MPABUIIO, JIMIIb JI1 YACTH MAJIBIX PEK, IO3TOMY YpaBHEHUE
BOJIHOTO OajaHca MOXKHO 3aIllMcaTh B POCTOM BHUJIE:

X=zty.
®da3bl BOJHOIO peXXKHMa peK: MOJO0BOIbE, MABOJIKH, MEKEHb.
[TonoBoawse - 31O (haza, €KEroJHO TMOBTOPSIOMIASACS B JAHHBIX KIMMAaTHUYECKHX
YCIOBUSIX B OJMH M TOT K€ CE30H M XapaKTepu3yromascs HauOoJblIen
BOJITHOCTBIO, BBICOKUM U MPOAOJIKUTEIbHBIM IMOTbEMOM YPOBHS BO/JIBI.
[TaBos0K - 3TO (haza BOJHOTO pexUMa, KOTOPAst MOKET MHOTOKPATHO MOBTOPSITHCS
B pa3MYHbIE CE30HBl TO0Jla W XapaKTEPHU3yeTCs HMHTEHCUBHBIM, OOBIYHO
KPaTKOBPEMEHHBIM YBEJIMYEHUEM pACXOJOB M YPOBHEH BOJBI U BBI3BIBACTCS
JOXKISIMU  WIM CHETOTasHHEM BO BpeMs otreneneid. MHorma mnaBoJok
HAKJIJbIBACTCS HA BOJIHY MOJIOBO/IbSI.
Mesxensb - 3T0 (aza BOAHOTO PEKMUMA, €KETOTHO MOBTOPSIOLIASCS B OJIUH U TOT K€
CE30H, XapaKTEPU3YIOIIAsACI MajJoil BOJHOCTHIO, JIUTEIbHBIM CTOSIHUEM HU3KOTO
YPOBHSI M BO3HHUKAIOIIAs BCJIEACTBUE YMEHbILICHUS NUTaHus peku. OCHOBHOM
VMCTOYHUK MUTAHUsA, KaK MPaBUIIO, TOA3€MHBIE BOJIBI.
I'eonornyeckasi posib o3ep U 00J10T U MX 0CATAKHU
O3epo0 — €CTECTBEHHBIM BOJOEM HAa MOBEPXHOCTH CYIIW, HE HWMEIOLIUN
HEMOCPEICTBEHHOTI'0 BOJJ0OOMEHa ¢ MUPOBBIM OKEaHOM.

MopdomeTrprueckne XxapaKTEpUCTUKNA U MOP(OJIOTHSI 03€p
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O6nem o3epa (Vo3) - 00beM BOJIBI, COACPIKAILICHCS B 03€pe.

[TImomane o3epa (So3) - IUIOMIAJb €ro MOBEPXHOCTHM BMECTE€ C OCTPOBaAMHM.
[Tnomaas BOAHOIO 3epKaia - oAb BOJHON MOBEPXHOCTH 03epa (aKBATOPHUH).
Jnuna o3epa (Lo3) - kparuaiiiiiee pacCTOSHHE MO BOJAHOM MOBEPXHOCTH MEXKIY
HamOoJee y1aJeHHBIMU TOYKaMHi O€pPETOBOM JIMHHH.

MakcuManbHas IMpruHa o3epa - HaubOoJbIIee PACCTOSIHUE MEXKTY MPOTHUBOIOI0XK-
HBIMH OeperaMu 1o MEePICHINUKYISAPY K JIMHUA U3MEPEHUs NIUHBI 03epa. Cpeasis
mupuHa o3epa Bep = So3/Los.

MakcuManbHas TyOrMHa o3epa - HauOoJIblllas U3 U3MEPEHHBIX TIyOouH. Cpeanss
riryouna hep = Vo3/Sos.

I'padux HapacTanusi 1Uiomaned wu3o0aT (IMHUM, COEIUHAIOIMIMX TOYKU C
OJIMHAKOBOW TITyOMHOM) OT HAaMOOJIBINIEH TITyOWHBI Ha3bIBACTCS KPUBOM IIIOIAJIEH,
win  Oaturpaduue-ckori kKpuBoW. ['padmk Hapactanus oObemMa o3epa OT
HauOoJbIIeH TIYyOUHBI 10 KaXJ0W M300aThl (BKJIIOYas €€ HyJEBOE 3HAUYCHUE) -
KpuBasi 00bEMOB.

Bonocoop o3zepa (FO3) - yacte 3eMHOIl MOBEPXHOCTH U TOJIIM T'PYyHTA, OTKYJa
03epo TMojdydaeT nuTaHue. bacceliH o3epa BKJIIOYAET TakkKe OECCTOYHbIC
TEPPUTOPUHN BHYTPH BOJIOpa3zesia. baccelHbl BceX BOJOTOKOB, BIAJAIONIUX B
03€epo, BXOJIAT B ero 0acceiiH. Y nenbHbli Bojgocoop ¢ =F03/S03

[To pasmepy mioiaay o3epa noApa3AessitoT Ha oueHb Ooubinue (So3 > 1000 km2),
oonpiue (So3 ot 100 7o 1000 km2), cpennue (So3 ot 10 mo 100 km2), mamsie (So3
< 10 kM2). CymmapHbiii 00beM 03ep Ha 3eMHOM Hape 176 Toic. kM3, momans 2,1
MJTH. KM2.

Kpymnneiimue o3epa mupa:

O3epo Vo3, THIC.|S03 ThIC. KM2 |hmax, M
Kacouticvrae 7R D 74 10128
Rativan 22 N 21 K8 1740
Tauraurura [1R Q 272 Q 14248
Renvuen 11 A R 7 ANA
Hxaca 71 209 70A

Bosnbiioe koam4yecTBO 03€p MPUYPOUYEHO K YBIAXKHEHHBIM pailoHaM JAPEeBHETO
oneacHenus: (Kanana, CkannunaBus, Kapenus um KonbCckuil Mm-0B), a Takke K

3a005104eHHBIM TeppuTopusaM (3arn. Cubupsb). MHOrouucieHHbie 0eCTOUHbIE 03epa
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pacnoioKeHbl B HEKOTOPBIX 3aCyILUIMBBIX 00JIACTAX C IJIOCKUM pesnbedoM (ror
3an. Cubupu, Ceepubiii Kazaxcran).

O3zepHasi KOTJIOBUHA — €CTECTBEHHOE IIOHMKEHUE 3E€MHOW TIIOBEPXHOCTH, B
KOTOPOM PACHOJIOKEHO 03€p0. HacTb 03€pHOM KOTIOBUHBI, 3aII0JHEHHAS BOJOU 10
BBICOTHl MaKCHMAaJbHOTO MOAbEMA YPOBHS HA3bIBAETCS O3EPHBIM JIOKEM, WIIU
03E€PHOU YallIEN.

beperoBas o01acTh 03€pa BKIOYAET CIECIYIOLUIUE JIEMEHTHI.

beperosoii  (aOpa3woHHBIN) yCTym - KpPyTOHM WM OOPBIBUCTBIM  CKJIOH,
chOopMHUpOBaBIIMICS B pe3yibTaTe pa3pyLIUTENbHOIO BO3JEHCTBUA  BOJIH
(abpazun).

beperoBasi oTmenb (auTOpanb) - MEIKOBOJHAS YacTh O3€pa, CIOXKEHHas B
OCHOBHOM TIPOJIyKTaMH pa3pyIieHus oepera.

[IogBOAHBIM OTKOC - OTHOCUTEIBHO KPYTOW CKJIOH JHA OT Kpas JUTOpalud K
ryOOKOBOJHOM  YacTh  o3epa.  PacmpocTpaHeHue — BbICHIEH — BOAHOMU
PaCTUTENIBHOCTH, KaK MPAaBUIIO, OTPAHUYEHO JINTOPAJIBIO.

Turbl 03ep N0 NPOUCXOKACHUIO KOTJIIOBUH:

1. TexkroHMuYecKue, MPUYPOUYCHHBIE K KPYHMHBIM TEKTOHHYECKHM Mporudam u
BrnaauHam (Kacnuiickoe mope, o3epa Bepxuee, Jlamoxckoe, Onexckoe, Mcchik-
Kyns, banxamckoe) wnu k rpadenam (baiikan, Tanransuka, Hesica).

2. JlennukoBwie: a) TporoBble (JKeneBckoe, mHorue o3epa CkaHAMHABUH,
Kapenun), 6) MmopenHble, 00pa30BaBIIUECs CPEeIU APEBHUX MOPEHHBIX OTIOKEHUN
(Umangpa, Cenurep), B) KapoBble, T') NPWICIHUKOBBIE U HaIJICTHUKOBHIE,
CBSA3aHHBIE C COBPEMEHHBIM OJICZICHEHUEM.

3. KapcToBeie, npuypouyeHHbIE K KapCTOBBIM IPOCAJKaM, a TaKXKE IMOJI3EMHBIM
nycTtotam. TepMoKkapcToBbie (BeuHas mep3noTa); cyd@o3uoHHbIEe (B pe3yibTaTe
pa3MbIBa U BIHOCA YACTHUIL).

4. Bynkanudeckue, pacnoJioKeHHbIe B KpaTepax ByikaHOB (Tutukaka B AHpaax,
Kponoukoe Ha Kamuarke).

5. Peunoro MPOUCXOKIACHUA - CTAPpULbI, ICIIBTOBBIC, 3dBAJILHBIC.
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6. MoOpCKOro TMPOUCXOXKACHUS - OTUICHEHHBIE OT MOpS TIECUYAHBIMU WU
raJICYHUKOBBIMA KOCAMH PACHIUPEHHUS B YCTHEBBIX YYacTKax peK (JIMMaHHbBIC
03epa) WM HeOOJIbIIINE aKBAaTOPUU MOPS (JIaryHHBIE 03€pa).

7. bonoTHble (OPraHOrE€HHBIE), PACIIOIOKEHHBIE B OOJOTHBIX MaCCUBaX.

8. [InoTuHHBIE — 00pa3yIOTCS B PE3YyJIbTATE MEPEKPHITHS IOJIHH.

9. CMelaHHBbIE.

I'uapoJiorusi BOAOXpaHUIHUII

Bonoxpanunuiiie - MCKyCCTBEHHBIA BOJIOEM, CO3/IaHHBIN JJI1 HAKOIUICHHUS U MOCIIe-
JOYIOIIEr0 HCIOJB30BaHUS BOABI M peryiaupoBaHus crtoka. HeOounbiiue
BOJIOXPaHUJIMINA UIOMIA/IbI0 < 1KM2 Ha3BIBAIOT MIPYAaMH.

KoMIeke TugpoTeXHUYECKUX COOPYKEHHM NIpH BOJAOXPAHWIIMIIE - IUJIOTHUHA,
['SC, nutro3b1, BOIOCOPOCHT - 00pa3yoT THAPOY3E.

Bubl ucnonb3oBaHust BOAOXPAHIIHILL

1) BojlocHaOXkeHUe - PEryJIupoBaHUE CTOKA,;

2) sHEpreTUKa - peryJIupoBaHNe CTOKA U CO3JJaHuE TIEpernaia YPOBHs BOJIBI;

3) opolleHue - peryJMpoBaHUE CTOKa M TOBBIIICEHUE YPOBHS BOJIBI JUISl €€
OTBEJCHUS TI0 CAMOTEYHBIM KaHaJIaM;

4) cynoxonctBo - obecreueHne HEOOXONMMBIX TIIyOMH B Mmpefenax
BOJOXPAHWIMIIA MyTEM CO3JaHusl MOANOpa Ha PEKe, a HUXKE BOAOXPAHWIMILA
MyTEM TOITYCKOB U3 HETO HAKOTJICHHOU BOJIHI,

5) ppIOHOE X034ICTBO — CO3/IaHKE BOJIOEMOB C OJIATONPUATHBIMU YCIOBUSIMU IS
pa3BUTHS PbIO;

6) pexpearusi - CO3/1aHle BOJJOEMOB JIJIsl KyTIaHUS, OT/IbIXa, BOJIHBIX BHJIOB CIIOPTA.
Knaccudukanus Bogoxpanunuii. Ux mopdpomMerpuueckue xapakTepUCTUKH.

Turnbl BOZOXpaHUIUI.

1) mo mopdonoruu joxka: JOTUHHBIC, JOXKEM KOTOPBIX CIY)XHT YacTh PEUHOMN
JOJMHBI  (pycClio, TOWMa, YYacTKW HAAIMOWMEHHBIX Teppac); KOTIOBUHHBIC,
3aHMMAIOIIUE YaCTH O3EPHBIX KOTJIOBUH (BMECTE C 03€pOM), H30JIMPOBAHHBIC

ITOHMI)KXCHUA peﬂbe(pa, HCKYCCTBCHHBIC BBICMKH,
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2) mo crnocoOy HaloJHEHWs BOJOW: 3alpyJIHblE, KOTOpbIE CO3HAOTCA IyTEM
NeperopakuBaHusl pycia (4acTh [OJUHBI) PEKH W 3alOJIHSIOTCS €€ BOJaMU;
HaJMBHBIE, KOTOpPBIE CO3/IAlOTCS IyTEM OOBaJOBaHUS Yy4yacTKa 3eMJIM WU
BBIKAIbIBAHUS YIJTYOJEHUNM C HAMOJHEHHEM BOJOW W3 PSIOM PACHOJIOKEHHOIO
BOJIOTOKA WJIM BOAOEMA;

3) mo BbicOTe Hamopa (pa3HuIle YPOBHEH BOABI HEMOCPEIACTBEHHO BBHIIIE U HUKE
miotuHbl) Hrut- Beicokonanopuoe (Hmt > 100 m), cpennue - (Hm ot 10 mo 100
M), HU3KOHarnopHeie (Hmt < 10 m);

4) 1Mo CTeneHu PEryJupoBaHMs PEYHOrO0 CTOKA - MHOIOJETHEro, CE30HHOrO,
HEJIEJIbHOTO U CYTOYHOT'O PETYJIUPOBAHUS.

OcHoBHBIE MOP(HOMETPUUECKUE XAPAKTEPUCTUKHN BOJOXPAHUIIUIIA TAKUE KE, KAK Y
o3ep - o0beM, IUIONIA/lb, JIJIMHA, MAKCUMAJIbHAsl U CpPeAHssA IIyOWHA U IIUPUHA,
wiom@aas BojocOopa (Oacceitna). CnenuduueckuMm  SBISETCS  BbIJCICHUE
TEXHUYECKUX YPOBHEHN BOJOXPAaHUIIUIIA U COOTBETCTBYIOIIUX 00BEMOB:
Hopwmanbneiii noanopusiit yposens (HITY) - HanGonbmmii ypoBeHb BOAOXPAHIIIN-
11a, 0€30MaCHbIN NpU JUIUTEIILHOM €r0 CTOSTHUY JJIs CYIIECTBOBaHUS THIPOY3JIa.
®opcupoBaHHbId MOANOPHBIA ypoBeHb (PIIY) - ypoBeHb 10MyCTUMOTrO MpEBbILIE-
Hust HITY (oObrano Ha 0,5-1 M) B TedeHHE KOPOTKOTO BPEMEHH.

Yposenb meptBoro oowsema (YMO) - HauHU3IIUN YpOBEHb, MPEAYCMOTPEHHBIN
IPOEKTOM.

O6wem Boabl Mexay HIIO u YMO - none3nsiii 00bemM Bogoxpanuwiuiia (Viui), a
Huxe YMO - meptBbiit 00beM (VMepT). [lonHblil 00beM BotoXpanuiuiia VBIXp =
Vs + VMepr.

Bepxwneit (o TeyeHUIo0 peku) IpaHUlIe BOJOXPAHUIIHUINA SBISIETCS MECTO, /i€ Ha
€CTECTBEHHOE TEUYEHHE pEKM HA4YMHAET CKa3bIBaThbCs BIMSHUE NOANOpPa OT
mwiotunbl nipu HITY. Tlpu cpaborke (CHMXKEHWHM) YPOBHS BOJOXPAHWIMINA O
YMO rpanuna BAUSHHS MOJANOPAa CMEUIAETCS BHU3 MO TEYEHHUIO PEKU. YUYacTOK
MEXy TUMU I'PaHULIAMH HA3bIBAETCS 30HOM EPEMEHHOI0 MTOANOPA.

Bcro akBaTopuio BOJOXpaHWJIMINA HAa3bIBAIOT BEPXHUM ObedOM IUIOTUHBI, a

Y4aCTOK PCKHU HWIKC IUIOTUHBI, T'A€C 3aMCTHO CKa3bIBACTCA Cro BJIMAHUC Ha
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TEMIIEPATYPHBIA PEXKUM U PYCJIOBBIE MPOIECCHl B PEKE, HA3bIBAIOT HUKHUM
Obe(hOM ITOTHUHEI.

Oco0eHHOCTH BOJAHOIO OajaHca v pexuMa BOJAOXPAHUIIULL.

VYpaBHeHue BOJHOro OajaHca BOJOXPAHWIMINA MMEET TAaKOW K€ BHUJ, Kak s
o3epa. CTOK BOJBI M3 BOJOXPAHWIHINA, WU COPOC BOJBI, B OTIUYHE OT 03€pa,
ynpasisiemblid. OH ocyuiecTBisgercst yepe3 Typounsl ['9C u uepe3 crnernuanbHbie
BOA0COpOCHBIE coopykeHus ("'xomocToit copoc").

Oco0eHHOCTh BOJIHOTO OajlaHca BOJOXPAHUJIUI - 3HAUYUTENIbHOE MpeodiagaHue
HaJ[ OCTaJbHBIMU COCTaBJISIFOIIMMM TPUTOKA B MPUXOJHOM YacTU U CTOKA - B
pacxoanoit. Koaddumuentsr Bomooomena (Ke) m mporounoctu (K,,) 006braHO
OoJbIIIe, YEM JJIS 03€P.

Briiensator nepro/ibl HAMOJHEHUST BOJAOXPaHUIUI (ITOBBIIIEHUS YPOBHSI BOJbI) U
cpa-00TKu ero (TOHMWKEHHUE ypoBHs). HamonHeHne BOJOXpaHWIHINA CE30HHOTO
peryJIMpoBaHUsl MPOUCXOJUT B MHOTOBOJHBIE (Da3bl BOJHOTO peXUMa pPEeKu (B
CpelHel Mmojoce OOBIYHO BO BPEMS MOJIOBOJIbS), CPAOOTKA - B MEPUOBI MEKCHHU.
[leprobl HaroMHEHUsT B OOJILIIMHCTBE CIIy4aeB HAMHOIO KOpOYe, YeM MepUObl
cpa®oTKH. AMIUIMTYyJa KoJieOaHUM YpOBHS B BOJOXPAHWIMIIAX, KaK IPaBUIIoO,
OoJpllie, YeM B 03epax, a Mo CPaBHEHHUIO C PEKOW OHA MOJXKET OBITh KaK OOJIbIIe
(npu 6onpmion pasnuue Mexay HITY u YMO nns BogoXpaHWIMIL ¢ BBICOKMMHU
MJIOTUHAMU), TAK U MEHBIIIE.

Ha Bopoxpanwnumax ¢ O0JpmuM  KO3(PQGUIKUEHTOM MNPOTOYHOCTH XOPOLIO
BBIPaKEHbI CTOUHBIC TEYEHHUS B TIEPUOJIbl MHTEHCUBHOI'O cOpOCa BOJIbI U3 HUX.
3anieHre BOJOXPaHWIHII U TiepeOpMUPOBAHUS UX OEperon

3anieHre BOJOXPaHWIHIL - OTJIOKEHHUE B HUX HAHOCOB. Bpems (KoimMuecTBo JieT)
MOJIHOTO 3aWieHus BojoxpaHwmma t3amn = VBaxp/VH(1-0). 3meck VBaxp -
00beM BOJOXPAHMIH-IIA B M, VH - TOIOBOHl OOBEM pPEYHBIX HAHOCOB
(B3BCIICHHBIX U BICKOMBIX) B M, & - OISl CTOKA PEUHBIX HAHOCOB, HPOXO/IAIIAS
TPaH3UTOM Yepe3 BojgoxpaHwiuie, VH = WH/pomi, rae WH - Macca HaHOCOB B
KT, pOMJI - INIOTHOCTh JOHHBIX OTJIOKEeHUH (Kr / M3). Bennuuna 5 yBenuuuBaercs

o Mepe 3amnoJiHeHusl Bojoxpanwinina. [Ipu nomnom ero 3awienuu o =1. Maiblie
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BOJIOXpAaHWJIMINIA HAa pPeKax c OoJblield MyTHOCThIO (Hampumep, B Jlarecrane)
MOTYT OBITH 3aIIOJIHEHBI HAHOCAMHM B TE€YEHUE HECKOJBKHUX JIET. t3auil KPYIHBIX
BOJOXPAHWIUIL, CO3JaHHBIX Ha pPEeKax C HEOOJBIIMM KOJIMYECTBOM HAHOCOB,
U3MEPSETCS CTOJETUIAMMU.

Ha HeKoTOphIX BOIOXpaHUIUIIIAX BAXKHON MPOOIEMO CTAHOBUTCS Pa3pyIICHHE UX
oeperoB (adpasusi), mpoucxosiiee HanboJiee UHTEHCUBHO B TEPBbIC OBl MOCIIE
3aIOTHEHUST BOJIOXPAHWIIMII. 3a TMEPBbIE ECATH JIET OTCTyNaHue OEperoB MOMKET
JOCTUTaTh COTEH MEeTpoB. DaKTOPBHI COCOOCTBYIOUIUE ITOMY IPOIIECCY - KPyTOn
Oeper, CIOKEHHBIM JIErKOpa3MbIBaEMbIMU TOPOJaMH (HampuUMep, JeccaMH) U
CUJILHOE BOJIHEHHME (3aBHCSIIEE OT CKOPOCTH BETpa M JIMHBI pa3roHa). [lo mepe
bopMHpOBaHUS AKKYMYJISITUBHOM YaCTIIOTMENH MPOIECC 00pa-3uu 3aTyXaer.
Bnusinue BoIOXpaHWINII HA PEKU U OKPYKAIOLLYI0 IPUPOIY

BiusitHue BOJOXpaHWIIMIL HA PEYHOM CTOK: 1) yMEHbIIIEHHE PAacXoJ0B BOJbI B
MHOTOBOJIHBIE (pa3bl U YBEJIMYECHUE UX B MAJIOBOJIHBIC; 2) YMEHBIIIEHUE TOJJOBOTO
BOJHOTO CTOKa, OCOOCHHO CYIIIECTBEHHOE B 3aCYIUIMBBIX pailOHAX, BCIEICTBUE
YBEJIMYCHHSI HUCMAPEHUSI C TIOBEPXHOCTH BOJOXPAHWIMIL [0 CPAaBHEHHUIO C
UCIIAPEHHUEM C CYIIH; 3) YMEHBIIEHUE MYTHOCTH PEKH U YBEJIMYECHUE B CBSI3U C
TUM PYCJIOBOM HpOo3WHM B HIDKHeM Obede Bomoxpanmnuina; 4) ociabieHue
nepeMeIlBaHus BOJIbI B BOJIOXPAHUJIMIIE MO CPABHEHUIO C PEKOW W BO3HUKHO-
BEHUE CTpaTH(PUKAIMKA B BOJAHOW TOJIIE MO TEMIIEpaType, COMEPKAHHUIO Ta30B U
JIPYTUM XapaKTepUCTUKaM; 5) MOHMKEHHUE TEeMIIepaTypbl BOJIbl B TEIUIYIO 4YacCTh
rojia U €€ MOBBIIICHUE B MO3JIHEOCCHHUN W 3UMHUNA MEPUOJIbI; 6) BOZHUKHOBEHHE
MOJIBIHBY B HIDKHEM Obede, crocoOcTByrolee oOpa3oBaHUIO IIyrH; 7) Oojee
CHWJIbHOE pa30aBlieHHE CTOYHBIX BOJ B BOJIOXPAHUJIMIIE [0 CPABHEHUIO C PEKOM B
MEXKEHBI MEPUOJI, B TOXKE BPEMsI YMEHBIIICHHE CAMOOYMINAIOUIEH CIOCOOHOCTH
BCJICAICTBUE OCJIA0JICHUS TIEPEMEIIMBAHUS BOJ M YMEHBIIICHUSI NX KOHTAKTa C THOM
u Oeperamu; 8) "uBeTeHUE BOJBI", T.€. MHTEHCUBHOE pAa3BUTHE IUIAHKTOHA B
BOJOXPAaHWIUILAX C TOCJIECAYIOINIMM €ro pasjioKEHUEM IOCI€ OTMHUpAHUS U
BO3HMKHOBEHHEM Je(DUIIMTAa KUCIOPOaa; 9) HeOMaronpusTHbIA ra30BbId PEXKUM B

BOAOXpaHUIWIIC B ICPBBIC IOAbI €TI0 CYHICCTBOBAHUA IIPU TIOXOH IIOATOTOBKE
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3aromisemMoit teppuropuu; 10) 3aTpyaHEeHHE WM TOJHAs HEBO3MOXHOCTh
€CTECTBEHHON MUTpAIlMU PBIO IO PEYHON CUCTEME M3-3a COOPYIKEHHUS IIJIOTHH.
Jlexuus 14

I'eosiornueckasi JAesITEJIbHOCTHh JeAHUKOB. (QOpazoBaHMe M [BHKEHHE
JIETHUKOB. THIIBI JIeTHNKOB

JlemHMKM - IBIKYIIUECS CKOIUICHHS (UpHA U JIbJa Ha MOBEPXHOCTHU CYIIIH,
oOpa3oBaBmmecs B pe3yJIibTaTe Ipeo0pa3oBaHus TBEPABIX aTMOCHEPHBIX OCATKOB.
CrocoOHOCTh JIeHUKA TMepeMeniaTbesi (Te€4b) IMOJ BIUSHUEM CHUJIBI TSKECTH
00YCIIOBJICHO IVIACTHYHOCTHIO JIb/IA.

YciaoBue 00pa3oBaHus JeJHUKOB — IIPEBBIIICHUE HAKOIUJICHUS CHEra HaJl
€ro TassHUEM U UCIIAPECHHUEM.

['pannnia MexJly TEPPUTOPHEN, MOKPHITOM CHErOM M CBOOOJHON OT HEro,
HAa3bIBACTCS CHEroBO#l JuHHell. Ee cpenHee mnonoxeHne — KIMMAaTHYeCKas
CHEroBasi JIMHUSL — ONPEICIACTCS TeMIEPaTyPHBIMU YCIOBUSIMHU U KOJIMYECTBOM
TBEPJBIX OCAAKOB. BhICOTa KJIMMAaTH4YECKONW CHErOBOW JIMHUU HAJ YPOBHEM MODS:
B Antapktuzae 0 m, Ha 3emse ®panna-Mocuda - 50-100 M, va KaBkaze - 2700-
3800 M, B sxBaTopuanbHOi obsactu - 4500-5200 M, B Tponukax - > 6000 m.

BeiiensdioT aBa OCHOBHBIX THMA JIEAHUKOB - TOKPOBHBIE M TOPHBIE.
IlokpoBHBIE JIEAHUKH 3aHUMAIOT CIUIOIIHBIM MTOKPOBOM OOIIMPHBIC TIJIOMIAIN Ha
MaTepuKax M KpYIMHbIX ocTpoBax. MX mnpojoinbkeHre B Mope - mesib(oBble
Jeanuku. OTpeIBalOMEcs OT HUX JIEASHbIE TMOJS WM OTACNbHBIE TJIBIOBI
o0pa3ytoT aiicOepru. Ha 105110 MOKPOBHBIX JIETHUKOB MIPUXOUTCS MOJABIISIONIAs
4acTh 3€MHOTO oJieJiecHeHUsI. 97% 1uio1aaM NOKPOBHOIO OJIEICHEHUS! IPUXOIUTCS
Ha AHTapKTUAy U ['peHnanauto.

OO0pa3zoBaHue rOPHBIX JIEAHUKOB CBSI3aHO C TOPHBIMH MOAHATHSIMU. Cpenn
HUX BBIICIIAIOT JeAHUKH BEPIIMH; JIEHUKH CKJIOHOB, 3aHUMAIOIIUE OT/ICIbHbIC
BIIAINHBI, Kapbl; JOJHHHbIE JIEAHUKH, PACIIOararonigecss B TOPHBIX JOJIMHAX,
4acTo HUMerlme cloxHyo ¢dopmy. K mocienHeil rpyrie OTHOCITCS CaMblid
KpYIHBIA TOpHBIN neaHuk bepunra Ha Amsicke (amuHa 170 kM), a Takke JeAHUKA

Oenquenko Ha Ilamupe (77xm), HOxubiii Mubuibuek Ha Tsuab-Iane (60xm).
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OTtnenbHbIE TOpPHBIE JEAHUKH, COCIUHSSACH, O00pa3yloT JeJHUKOBbIE CHCTEMBbI.
["opHbIe TOAHATHS ¢ HAUOOJBIIEH TUIONMIAIbIO OJIeICHEHUS (B ThIC. KM2)2 I'mmanan
(33), Taunp-lllans (17,9), Kapakopym (16,3), beperossie xpe6Tht Kopaunbep Ces.
Awmepuku (15,4).

Bunsl nbna B JIeTHUKE:

®upH - KoHMIOMepaT O6echOpMEHHBIX 3€peH Jbaa pazmepoM 0,5-5 mm.
OOpa3yercs B pe3yJibTaTe YIUIOTHEHHSI W U3MEHEHUSI KPUCTAJUIMYECKOU
CTPYKTYpHI (pekprcTamtmsanus) caera. [notocTs p = 450-800 Kr/nm.

I'neTyepHblii Jem — pe3ynbTaT PEKpPUCTATUIM3ANMK (UPHA TIPU BHICOKOM
J@BJICHUH OT BBILICTSKALINX CIOSB (PUPHA U CHera; IIoTHOCTh 800-925 Kr/m’.

Jlen, oOpazyromuiicss myTeM 3aMep3aHusi TalblX M JOXKIEBBIX BOJI,
MPOCOYUBIIKMXCS B TOdIly (upHa, Ha3biBaeTCs HMHPUILTPANMOHHBIM, a Ha
MOBEPXHOCTH JIETHUKA - KOHMKEJIANNOHHBIM, I HAIOKEHHBIM.

B mpouecce GopMupoBaHusi Jba UIPAET POJIb SIBJICHUE PeKeJAUMH —
TUTABJICHUE JIbJIA TIO/I BIUSTHUEM OOJIBIIOTO JIABJICHUS MPU TEMIIEpaType, OJIU3KOM K
0°, m 3amonHeHWe BoAOW mop M TpewwmH. [Ipu mnocrenyroueM 3aMep3aHun
MPOUCXOJUT CMANBAHUE OTJEIBHBIX JICASHBIX KPHUCTALUIOB, KYCKOB JibJla U
3aMep3IIKUX BHYTPUIIEJHUKOBBIX BOJIHBIX TOTOKOB.

[Inomwane JeaHUWKa, T/A€ MPOUCXOAMT HAKOIJIEHUE MacChl JIEIHHUKA,
Ha3bIBACTCA 00J1ACTHI0 MUTAHUA. V30bITOK JibJa MOJ BIUSHUEM CHJIbI TSXKECTU U
IpaJMeHTOB JIaBJIEHUS CMemlaeTcss B 00JacTh, IE€ pacxoj jbla Ha TasHUE U
UCIIAPEHHUE MPEBBIIIAET €r0 HAKOIUIEHHE. JTO 00J1aCTh A0JSIMU; Y TOPHBIX
JIEAHUKOB €€ YaCTO HA3bIBAIOT A3BIKOM JIC/ITHHUKA.

Ha neperunbax noxa yenHuka o0Opa3yoTcs TpEIIMHbI, HHOTIA jJeaonaasl. B
TeJIe KPYIHBIX JIEMTHUKOB OOBIYHO UMEETCS CUCTEMa B3aMMOCBSI3aHHBIX IMOJIOCTEH,
YaCTUYHO WJIM 1EJIMKOM 3alI0JIHEHHBIX BOJIOM.

Ha noBepxHOCTM W B TOJIIE JIENHWKA WM B OJM3UM €ro KpaeB YacTo
BCTPEUAIOTCS  CKOIUJICHUS  OOJIOMOYHOro  Marepuana - MopeHa. OnHa
NOAPA3AEIAETCA HA BIEKOMYIO, KOTOpasi HAXOAUTCS B MPOLECCE MEPEMEIICHUS €€

JCAHUKOM, M OTJOKCHHYH0, T.C. PAHCCC IIPUHCCCHHYIO JICAHHUKOM. CpeI[I/I
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BJIGKOMBIX MOPEH BBIJICTSIOT TMOBEPXHOCTHYI0 (OOKOBYIO U CPEIUMHHYIO),
BHYTPEHHIOI0 M NPHUAOHHYIO, a CPEAU OTJIO0KEHHOW MOpEHBI - OeperoByr0 u
KOHEYHYIO0.

VYpasuenue O6aanca st TBEpIO# (a3bl TOPHOTO JICTHUKA!
KXine + Youps T Yoem + Yiae = Yo T2, £ AU,
r1€ Xye - TBEPIABIE OCAAKH, Y, - 3aMEP3aHUE TANBIX (IIOBTOPHOE) M JIOKAEBBIX
BOJ (0Opa3oBaHNe MHPWIHTPAMMOHHOTO M KOHXKEISIIMOHHOTO JIbJA), Yem U YVigs -
MOCTYIUICHUE Ha IUIONIaAb JICAHUKA CHEra B Pe3yJibTaTe€ €ro MepeHoca BETPOM
(MeTeneBbIN MEPEeHOC) U B BUJIE JIaBUH, V., - TassHUE JbJa, Z, - UCTIapeHUe Jbja
(Bosronka), AU, - uzMeHeHHe Macchl Jibga. OCHOBHOW 2JIEMEHT B IMPUXOJIHOU
yactu Oamanca - X, B pacxomHoil F .. i ManbiX JIeAHUKOB TIJIaBHBIM
AJIEMEHTOM MPUXO0]1a MOXKET 0Ka3aThCs Vo,

YpaBHeHue OamaHca 1Isl )KUAKOHM (ha3bl JISTHUKA!
Xoe T Yoan ¥ Ziows = Yem 2, + 2, £ AU,,
rae X,. - KUJIKUE OCAQJKU Ha IUIOMIAJb JETHUKA, Y., - CTOK BOJBI 3a IPEIeibl
JENHUKA, Z; U Zo - COOTBETCTBEHHO HMCIIAPEHHWE BOABI W KoHAeHcauus, AU, -
W3MCHEHHME 3araca >KHIKOH BOJbI B TEJIC JICTHUKA.

Cymmupyst 00a BBIIICIIPHUBEACHHBIX YPaBHEHUS, TIOJIyYUM 00IIIee YpaBHEHUE
MaccChl JICJHUKA:

X+ Ymem + Y.me + ch6ﬂ + ZKOHc) = ch + Z/z + Ze :tA(]J
rae X=X, .+ X,,, £ AU - usMeHeHue oO11ei MaccChl JIEIHUKA.

JIJ1s1 TOKPOBHBIX JIETHUKOB, OMBIBAEMbBIX MOPSIMH, OCHOBHOM BHUJI pacxoja
aeaa (mo 80%) - oOpa3oBaHue aiicOepros.

Iloa pexumMoM JieIHHKA TOHUMAIOT XapaKTep H3MEHEHUs ero oodbema
(maccel) U (popMbl, IPOSBIIAIONIMNCA B HACTYNIAHUU U OTCTYIMAHUM JIEAHUKA. DTU
KOJIe0aHUS MMEIOT PA3IudHYyI0 MPOJAOJDKUTEIBHOCTh T'€OJOTHUYECKOTO, BEKOBOTO,
MHOT'0JICTHETO, BHYTPHUT'0JIOBOTO MacImTa0oB. Hactynanne  negHUKOB
HAOJFOMaeTcsl OOBIYHO B XOJOJHBIE W BIAXHBIC KIMMATHYCCKUE TICPHUOJIBI,
OTCTYIIAaHUE - B TEIUIbIC U CyXHUe. Bo BHYTpUTrOJ0BOM pa3pe3e 3TO COOTBETCTBEHHO

3uMa " JC€TO.
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JIBukeHUe JieHUKA - TepeMelieHue (Bcerja B OJHOM HaIlpPaBJICHHH)
camMux macc Jpnaa. Jwxenuwe namuHapHoe. CkopocTh ero (v,) oIpenesieTcs
dopmymoit: v, = k'h’,'[, the h, - MomHOCTH (TONIIMHA) JEAHUKA, [, - YKIOH
MOBEPXHOCTH JieAHUKA. J[71 OOJBIMMHCTBA TOPHBIX JICAHWUKOB W IEHTPAIBHOU
YaCTH MOKPOBHBIX JeAHUKOB v, = 100-200M/rox, B KpaeBbIX YaCTAX MOKPOBHBIX
JIEAHUKOB v, MOKeT nocturatb 10-20xkm/ron u OoJee.

Jlomist JIeTHUKOBOTO MUTAHUS B PEYHOM CTOKE TeM OOJIbIlle, YeM OOJIbIIe

oJIe[cHEeHne OacceliHa:

ojeeHeHue  Oaccelina|l5 30 50 70
(%)

JIOJIS JIeTHUKOBOro |30 45 55 60
MTUTAHUS PEKU

Binsinue JieTHUKOB HA BOJHbIN PeKUM pPeK:

- MHOTOJIETHEE PETYJIUMPOBAHUE CTOKA — B KapPKUE 3acCylUIUBBIE TOJbI
CHIKEHHE OCAJKOB KOMIICHCUPYETCS IMOBBIIICHHBIM JICAHUKOBBIM IUTAHUEM U
Ha00OpOT;

- CE30HHOE NEPEPACTIPEICIICHUE CTOKA - MEPEMEILICHUE MOJIOBO/IbSI C BECEHHETO
CE30Ha Ha JICTHUII,

- BO3HUKHOBEHHE BHYTPUCYTOUYHBIX KOJIeOaHUI CTOKA (Ha y4acTKax peK BOJIU3U

JIETHUKOB).

IHonsiTne kiumara. Knumarooopasywmue pakropsl. Iloroxa B iukjIoHe U

AHTHLHMKJIOHE

Bozaymaeie Maccel - Oonbimme 1Mo 00bEMY MacChl BO3IyXa, 3aHUMAIOIIUE

IIPOCTPAHCTBA, COM3MEPUMBIE C YaCTAMU MATEPUKOB U OKEAHOB U MUMEIOIINE

OJIMHAKOBBIC CBOMCTBA.

[lepememiasice ¢ TeYeHUSAMHU OOIMIEH NHUPKYJISAIUKA aTMOC(HEphI, BO3AYIIHBIC

Macchl MO/ BIUSAHUEM MOJICTHIAIONIEH MOBEPXHOCTH MOCTEIEHHO TEPSIOT CBOU

CBONMCTBa, NpuOOpeTasl HOBbIE KaydecTBa, 3TOT MPOLIECC HA3bIBACTCA

TpaHchopMaIre BO3AyIHbIX Macc.
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CymiecTByeT  JIBE  OCHOBHBIE  KJacCHU(UKAIMM  BO3AYIIHBIX  MAacc:
reorpaduyeckas U TEPMOIUHAMHYECKAsI.

[To reorpaduyeckoit kinaccupuKay B 3aBUCUMOCTH OT o4ara (OpMHUpPOBaHUS
BO3IyIIHBIE MAacCChl JENSITCS HAa ApKTUYECKHUE, YMEPCHHBIE, TPOMHYCCKUE H
sKBaTopuaibHbie. KpoMe TOro, ¢ y4eToM MOJCTUJIAIONIEH TMOBEPXHOCTH OHH
MOJIPa3ICSAIOTCS Ha MOPCKHUE U KOHTHUHEHTAJIbHBIC.

CormacHO TEPMOIMHAMHUYECKOW KIIACCH(PUKAIUKA BO3AYIITHBIE MACChI JEISATCS
HAa YCTOWYMBBIE M HEYCTOWYMBBIE. YCTOMYMBAsh BO3AyLIHAs Macca BcCeria
ObIBaeT Terviee MoJCTUIAIONIEH NOBEpXHOCTH. Ecnu Teruas Bo3ayiHas Macca
cyxasg, B Hed HaOmomaercs ManooOnauyHas moroga. CoBeprieHHO
POTUBOIIOJIOKHAS KAapTWHA HAOJIOAAETCsl BO BIIAXKHOM BO3IYIIHON Macce,
HATEKAIONIEH Ha XOJOIHYIO MMOBEPXHOCTh: IBIMKH, TYMaHbI, HU3KHE CIIOMCTHIC

06J1a1<a, MOPOCAIHUC OCAIKH.

HeycroitunBast Bo3mymiHasi wmacca sABiISeTcsl 0Oojiee  XOJOTHOHM, dYeM
NOACTWIAIOIIAA TOBEPXHOCTh. [lpu JBMXKEHWM HaAI TEIJIOM  3€MHOMU
MMOBEPXHOCTHIO WIIM BCJIEACTBUE THEBHOIO MPOrPEBa COJIHIIEM XOJIOJIHAS Macca
IIPOTPEBAETCS CHU3Y U CTAHOBUTCA HEYCTOMYMBOM. IIpomcxomut yBenndeHue
BEPTUKAIBHBIX TPAJUCHTOB TEMIEPaTyphbl, CIOCOOCTBYIOIIEE Pa3BUTHUIO
KOHBEKITMH, OOpa3yloTcsi MOIIHO-KY4YEeBbIE M Ky4eBO-JOXKIEBbIE 00JaKa,
BO3HUKAIOT Tpo3bl. ['po3oBasi NEATEIBHOCTH MOXET  CONPOBOKAATHCA
BBINA/ICHUEM JIMBHEBBIX OCAJKOB, YCWJIEHHEM BeTpa. MakCUMaJIbHOE pa3BUTHE
Ky4€BO-JI0K/IEBOM  OOJAYHOCTH U  PE3KOE YXYIIICHHWE BUANMOCTA TIPH
BBINIAJICHUN OCAJKOB HAOJIOJAIOTCS B TOCIHENONyeHHble yackl. K Beuepy u
HOYbBIO MOTro/ia MPOSICHSETCS, U MPHU JOCTATOYHON BIIA)KHOCTU U CJIa0OM BETpE
MOT'YyT BO3HMKATh PAaJUAlMOHHBIE TyMaHbl. B ciydae CyXoW M HEyCTOMYHBO
CTpaTU(UIIMPOBAHHON BO3IYIIHOM MacChl OTMEYAeTCsl SICHas TMOrojia, MNpu
MECTHOM YCHJICHUM BETpa HaJ ITOBEPXHOCTBIO C HE3aKPEIUICHHOM ITOYBOU

IMOABJIAOTCSA IIBIJIBHBIC BUXPH.
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AtMoc(epHble (QPOHTBI — MPOMEKYTOUHBIE, MEPEXOJHbIE 30HBI MEXKIY
Pa3HOPOJAHBIMU BO3AYIIHBIMU MaccaMM B Tporocdepe.

30Ha aTMoc(epHbIX (POHTOB OUYEHH Y3Ka MO CPABHEHUIO C Pa3ACIIIEMbIMU €10
BO3JyIIHBIMA MaccaMH, IO3TOMYy €€ MNpUONMKEHHO pPAacCMaTPUBAIOT Kak
NOBEPXHOCTh pazjiena JBYX BO3AYIIHBIX MacC pa3sHOW TEMIEPATYpbl MU
Ha3bIBAlOT (poHTaIbHOW moBepxHOCThO. [lo TOW ke mnpuuMHE Ha
CHUHOINITUYECKUX KapTax aTtMocdepHble (DPOHTHI M300pakaloT B BUJIEC JMHUU
(iuaust  ¢ponrta). Ecnm Okl BO3AyIIHBIE MacChl OBUIM  HEMOJIBHKHBI,
MOBEPXHOCTh aTMoc(epHOro GppoHTa ObLIa Obl TOPU3OHTATBLHOM, C XOJOAHBIM
BO3/[yXOM BHHU3Y U TEIUIBIM HaJ HUM, HO IOCKOJIbKY 00€ Macchl JBUXKYTCS, OHA
pacroJiaraeTcsi HaKJIOHHO K 3€MHOW TMOBEPXHOCTH, MPUUYEM XOJIOAHBIA BO3AYX
JEKUT B BHJIE€ OYEHb IOJIOIOr0 KJWHA MOA TEIIBIM. TaHreHC yria HakjIoHa
dbpoHTansHON TOBepXHOCTH (HaKIOH ¢ponta) — mopsaka 0,01°. Paszmeps
atMocdepHoro gponta no ropuzontanu - or 500 km no 5000 kM u Gonee, Mo
BepTUKaIH - 10 BbICOT 5000 — 7000 m.

Y 3emMHON  TNOBEpPXHOCTHM  aTMOCHEpHBIH  (QPOHT  XapaKTEPHU3yeTCs
YBEJIMYEHHBIMA TOPU30HTAIbHBIMH TI'PAJUEHTAMU TEMIIEpaTyphbl BO3lyXa — B
y3KoH 30He (poHTa TeMmIeparypa pe3Ko MEepexXoJuT OT 3HAYCHHUH,
CBOMCTBEHHBIX OJHOM BO3AYLIHOM Macce, K 3HAYECHUSAM, CBOWCTBEHHBIM
Ipyro, npudéM wu3MeHeHne wuHorga npesbimaet 10° C, MeHSOTCA BO
(GbpOoHTaNBHOM 30HE TAKXKE BIAKHOCTh BO3/lyXa U €ro MPO3pPayHOCTb.

B nepenneit yacTu UMKIOHA TIJIaBHBIM atMoc@epHbli (POHT TPUHUMAET
xapaktep Témioro gponta (puc. 1): mpu ero NMpoABMKEHUH TEIUIBIA BO3IYyX
3aHMMAEeT MECTO OTCTYHAIOLIEro XOJO0JHOTO Bo3ayxa. IIpu 3ToM Bocxojsiiee
CKOJNbKEeHHE TEMIOro BO3AyXa HAJ OYEeHb MOJOrod  (pOHTAIBHON
HNOBEPXHOCTBIO TMPUBOAUT K OOpa30BaHUIO Iepeja JIMHUEH aTMOC(EpHOro
¢poHTa 00JIaYHOM CHCTEMBI B HECKOJBKO COT KHUJIOMETPOB IIMPUHOW, B
KOTOPOU 00JIa4HOCTh MEHSIETCSI OT TOHKUX U BbhICOKMX nepucThix (Ci, Cs, As) B
NepeIHel YacTu 10 MOLIHBIX CIIOMCTO—I0KIEBbIX 007aK0B (Ns) ¢ 00JI0KHBIMU

OoCaJKaMH.
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Puc. 1. Cxema temioro ¢ppoHTa (BEpTUKAJIBbHBINA pa3pe3).

B ThimoBO¥ wacTh 1uKIOHAa aTtMOC(hepHBI (POHT TPHUHUMAET XapakTep
X0JIOAHOTO (hpoHTa (pUC. 2) C MPOABUKEHHEM XOJOJHOTO KJIWHA BIEPEN U C
BBITECHEHHEM TEMJIOTO BO3/AyXa NEepe] HUM B BBICOKHUE CIOU TPOMOC(hEpHI.
OO6naynasi cuctemMa XOJOJHOTO (poHTA HE TaK MIMPOKA, Kak TEMIOro
atMocepHoro GppoHTa, U AJisi He€ XapaKTepHO MpeodIialaHke WU, BO BCSIKOM
cly4yae, HaJM4Me Ky4eBO-I0kaeBbix o6OnakoB (Cb), marommx JMBHEBBIC
ocaJiky; epesi aTMochepHbIM PPOHTOM HEPEKO BOZHUKAIOT IKBAJIBI U TPO3BI.
[lepen nuHMEH PpoHTA BETEp YCHMIMBACTCS M HECKOJIBKO TTOBOPAYMBACT BIICBO.
3a ¢poHTOM BeTep ociabeBaeT M MOBOpAYMBAET BIpaBo. B Oapuyeckom mosie
atMoc(epHble (DPOHTHI CBSI3aHBI C JIOKOMHAMU TMOHM)XEHHOTO [IaBJICHUS B
IIUKIIOHAX;, MOATOMY TPHU TPOXOXKIECHUU aTMOC(PEepHOro (HpOHTA MPOUCXOASIT
COOTBETCTBYIOIIME HM3MEHEHUsI aTMoc(pepHOro JnaBiieHus u BeTpa. Han
(pOHTATBLHBIMU MTOBEPXHOCTAMU 00pa3yroTcs OOLIMPHBIE 00JIaYHbIE CUCTEMBI,
BKJTIOUArOIue ciaoucTo-moxaeBbie (Ns), kydeBo-moxaeBbie (Cb) obOnaka,
naromue ocaaku. ATmocdepHble (DPOHTHI IMEpPEeMENIaloTCsa €O CKOPOCTHIO,

paBHON HOpPMAJbHOM COCTaBIAIOIIEH K (POHTY CKOPOCTH BETpa, MO3TOMY



68

npoxoxaeHue artMocdepHoro ¢ppoHTa yepe3 MECTO HaOJIOACHUS MPUBOJIUT K
ObicTpoMy (B TEYEHHE YACOB) M IMOAYAC PE3KOMY HW3MEHEHHWIO Ba’KHBIX

MCTCOPOJOTUYICCKUX IJICMCHTOB U K UI3MCHCHHUIO BCCI'O PCKUMaA ITOT'OAbI.
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Puc. 2. Cxema xonogHoro GpoHTa (BEPTUKAIBHBIN paspes).

AtMocdepHbie (PpOHTHI XapaKTEpHBI JJii BHETPOINMYECKUX IIUPOT 3EMIIH, B
OCOOCHHOCTH ISl YMEPEHHBIX IIUPOT, TJI€ MEXKAY COOOW rpaHUYaT OCHOBHBIC
BO3MyIIHBIE Macchl Tpomochepsl. (OCHOBHAasS TMPUYMHA BO3HUKHOBCHHUS
aTMoc(epHbIX GPOHTOB - (POHTOrCHE3 — HAIUYUE TAKUX CHUCTEM JBUKEHUS B
Tporniocdepe, KOTOphle MPUBOAIT K COMMKEHUIO (CXOAUMOCTH) Macc BO3IyXa,
obOnagaronux paszHoW Temmeparypoid. [lepBoHauaabHO HIMPOKas MEPEeXOoHAs
30Ha MEX]y BO3IYIIHBIMU MacCaMU CTAHOBUTCS MPU 3TOM pe3kuM (ppoHTOM. B
npoiecce OO0mIIeld HUPKYISIIUU aTMocPepbl MEXIY BO3AYUIHBIMH MacCaMu
Pa3HBIX MIMPOTHBIX 30H C JIOCTATOYHO OOJBIIUMHU KOHTPACTAMHU TEMIIEPATYPhI
BO3HUKAIOT JJIMHHBIE (THIC. KM), BBITSIHYThI€ MPEUMYIIECTBEHHO MO IIUPOTE
TJIaBHBIC (POHTHI — APKTUYCCKUEC, AHTAPKTHUYECKHUE, TMOJSPHBIC, HA KOTOPHIX
MIPOUCXOIUT 00pa30BaHKE LIMKIOHOB U AHTUIIMKIIOHOB.

A3p030.14 ¥ MX 0011IMe CBOIiCTBA



69

Uctopuuecku, TepMuH "A3po30ib" ObLIT BIEPBbIE HCMOJb30BAH AHTIIUHCKUM
xuMukoM @. Jx. JloHHaHOM B KOHIIE 1-ii MHUPOBOUM BOWHBI JJiI 00O3HAYCHUS
00J1aKOB, COCTOSIIUX U3 YACTHUIl MBIIIbSIKOBUCTBIX COCIUHEHUM, TPUMEHSIOIIUXCS

KaK OTpaBJIAOIMIME BEIICCTBA HCMCUKUMU BOMCKaMHU.

B coBpemMeHHOM NOHUMaHHMM a3pO30JU MPEACTABISIOT CO00M AHUCHEPCHBIC
CHCTEMBl C Ta30BOM JHUCIEPCHOHHOM CpeNoW W TBEPIOW MM KUIAKOU

JUCIIEPCUOHHOMN (pa3oi.

[To arperaTHOMy COCTOSIHUIO M pa3MepaM YacTHUIl JUCIEPCUOHHOMN (ha3bl, a3p030Ji1
JIEJSIT Ha TYMaHbl - CUCTEMBI C JKUJIKOW AUCTIEPCUOHHOMN (a3oil (pa3Mep ydacTuil
0,1-10 MKM), IIBIJIK — CUCTEMBI C TBEPILIMU YaCTUIIAMHU pazMepom OoJibire 10 MKkM
U JBIMBI, pa3Mepbl TBEPIABIX YACTUIl KOTOPBIX Haxomarcs B npenenax 0,001-10
MKM. TyMaHbl UMEIOT YaCTHIIBI MPABUIBHOW cdepuueckoil GopMbl (pe3yibTar
CaMONPOU3BOJILHOIO YMEHBILIEHHUS MOBEPXHOCTH KUJKOCTH), TOTAA KaK HbUIM U
IBIMBI COZiepXKaT TBEP/bIC YACTHIIBI caMOl pazHooOpazHoit ¢opmbl. K TunmuyabpiM
a’po30JIIM MOXHO OTHECTH TyMaH, COCTOSIIIMM M3 KalleJieK BOJSHOIO Iapa,
pa3Mep 4acTull KOTOPBIX B cpesiHeM cocTaiisieT 0,5 MKM, TOIOYHBIN JIbIM (caxa) -

0,1-100 Mxm, noxaeBsie obnaka - 10-100 mxm u zip.

YacTto BO3ZHMKAIOT CMEIIAHHBIE adpPO30JIM, COCTOSIIME M3 YaCTHUIl Pa3JIM4YHOIO
IPOUCXOXKJIEeHUA. TakuM NpUMEpPOM MOTYT CIIYKUTh HEKOTOPbIE BUABI O0JaKOB
WM TyMaHOB. [Ipy B3pBIBHOM pa3pylIeHUM TBEPABIX TEN WU IIPU U3BEPKECHUU
BYJIKaHA IIPOUCXOIUT, KaK IIPABUJIO, AUCIIEPIUPOBAHUE BEILIECTBA U €r0 UCIIAPEHUE

C TOCJIEAYIOIICH KOHJIeH callel mapoB U 00pa3oBaHUEM a’pO30JieH.

M3 MCTOYHUKOB MOCTAaBKU a’po30jieil B arMoc(epy MOXKHO BBIACIUTH a3p030Jid
HNPUPOIHOrO TMPOUCXOXKICHUS M a’3p030JM AHTPONOTeHHOro mnpoucxoxiacHus. K
a’po30JIsIM  MPUPOJHOTO  TPOUCXOXKIEHUS  MOXKHO  OTHECTH  a’pO30JH
BYJIKAHUYECKOTO MPOUCXOXKICHHS, 00JIaKa, TYMaHbI, JICCHBIE U CTEITHBIC MOXapHI,

adp0o30JIk, 06p3,3y}0H_II/I€CH BCJICACTBUC 3PO3HMU I104YB, IIBLJIBHBIC 6ypH, MOPCKHC
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OpbI3TH, KOCMUYECKYI TMbUIb, OWOT€HHbIE ad’po30Jiu  (MbLIbLA, CIOPHI,
MUKPOOPTaHU3MBbI U JIp.). K a3p0301siM aHTPOTIOT€HHOTO MTPOUCXO0XKICHUS OOBITHO
OTHOCAT a3p030Ji1, 00pa3yrolrecs B pe3yJibTaTe CKUTAHUS pa3HOOOPa3HbIX BUIOB
TOTUTMBA, BBIXJIOIHBIE Ta3bl Pa3HBIX BHJIOB TPAHCIIOPTA, BEIOPOCHI MPOMBIIIIIIEHHBIX
NpEeANPUSTUNA, PACTIBUICHUE UHCEKTULIUIOB U MIECTUIIUIOB, T.€. BCE TO, UTO CBSI3aHO

C XO3SMCTBEHHOU AEITEILHOCTBIO UEIOBEKA

Onnako a’po3oiau  MoryT oOpasoBatbcss uW B camod armocgepe. Tak,
KOH/ICHCALIMOHHBIE a3P030JM BO3HUKAIOT B PE3yJbTaTe MPHUCOCAMHEHUS APYT K
Ipyry MOJEKyJl BeleCTBa B TIEpECHIIEHHOM Tape (TaKk Ha3bIBacMas
TOMOJINTUYECKAs! HyKJIealysi) WM KOHJEHCAINH Tlapa Ha MPUCYTCTBYIOIIUX B HEM
MOHAaX WM MeEJbYaWIIMX YacTULAX APYroro BeIIecTBa - SApax KOHIACHCALUU
(rereponuTuyecKas Hykieanus). A’po30Jud MOTYyT 00pa3oBaThCid B pe3yJibTaTe
(bOTOXMMHUYECKUX PEAKIHiA, TPU ITOM 00pa3yIOTCS KHUAKHE U TBEPIBIC YACTHIIHI,

KOTOPLIC MOTYT CIIYKUTB AdpaMU KOHACHCAIIUHU

[To pa3mepy yacTull a’pO30JM MOXHO pa3leiauTh Ha 3 rpymnmbl (r - paanyc
YaCTHIIbl): HEYCTOWYHMBBIC, TMraHTCKue vactuilbl (r > 10 MKM), OTHOCHUTEIIBHO
ycToiuuBble, Oomnpmme dactunbl (r or 1 mo 10 MKM) ©W yCTONYMBBIE,
MOJIYMHSIOIINECS 3aKOHaM OpoyHoBa JBIKeHUs (r < 1 MKM), Tak Ha3blBaeMble

sapa AUTKeHa.

BaxHeiiliee CBOWCTBO a’p030J€d — CIOCOOHOCTh YaCTUL[ COXPAHATHCA BO
B3BEILIEHHOM COCTOSIHMM, IEPEMEIIAThCS MPEUMYIIIECTBEHHO KaK €IMHOE LIEJI0e U
IIPU CTOJKHOBEHHMH KOAryJIMpOBaTh APYT ¢ ApyroM. B mokosielics cpeae 4acTUilbl
a’po30Jisl MOAJIEPKUBAIOTCS BO B3BEIIEHHOM COCTOSHUM B II0J€ I'paBUTALUU
Onarogapss UX COOCTBEHHOMY TEIJIOBOMY JABMKeHMIO. OnHako B aTMocepe Ha
a’3po30JIM1 TMOMHMMO PAJAUALMOHHOIO TEMIIEPATypHOrO IPOTPEBa, IOJSI CHIIBI
TSDKECTU JIEUCTBYIOT M JApyrue cuisl. IIpexae Bcero 3T0 rOpU3OHTAJIbHBIE U
BEPTUKAJIbHBIE JIBIDKEHMSI BO3yXa, Ha3blBa€Mble BETPOM. [ OpU30HTaIbHbBIE

JIBWOKCHHSI CBSI3aHBl C LUPKYyJIANUENd aTMochepsl, MepeMeIIeHHeM OapudecKux
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o0pa3oBaHuil (LIMKJIOHOB W AHTUIIMKJIOHOB), U €CTh CJICJCTBHE HEOJIUHAKOBOTO
nporpeBa 3€MHOW IOBEPXHOCTU. BepTuKanbHblE CMEUIEHUS CBSI3aHbl C

TypOyJI€HTHOCTBIO B aTMOc(epe.

[Tox neficTBUEM CHUIIBI TSDKECTH B a3PO30JIbHOM 00JIaKe MPOUCXOIUT HAIIPABICHHOE
nepeMenInBaHiue MeHee IUIOTHOW (a3bl BBEpX (BCIUIBIBAHKE), a 0oJee TUIOTHOU -
BHM3 (OcelaHue WIM celuMeHTauus). Kamim TyMaHa Wiy 4acTUUbI a3p030Js
CTpeMsTCS TOJ JEHCTBUEM CHJIbI TSDKECTH OcecTb. B cimydae 0051akoB 3TO

MMPOABIIACTCA B BUAC NOXKAA NI CHEIA.

OdeHb BaKHOE 3HAYCHHWE B aTrMocdepe HMEIOT OCOOCHHOCTH DJICKTPHYECKUX
CBOMCTB as’poszojieii. HecMoTpss Ha TO, YTO AJEKTPOJUTHYECKAST AUCCOLMAIMS B
ra3oBOM CpeJe MPAKTUYECKH OTCYTCTBYET, YACTULI B a3p030JIIX, TEM HE MEHEE,
UMEIOT 2JICKTpUIEeCKHEe 3apsaapl. OHM MX MPUOOPETAOT MIPU CTOJKHOBEHHH JIPYT C
JPYTrOM WJIM C KaKOW-THOO0 3apsHKeHHOU MOBEPXHOCTHIO, @ TAKXKE MPU afcopOLUU
ra3oBbIX HOHOB, 00pa3yIOIIMXCS MPU MOHU3AIMHU ra3a, HapUMep, KOCMUYECKUMH,
yIbTPadrOICTOBBIMU, PAJAUOAKTUBHBIMU JIydaMH. TaKk KakK JJICKTPUUYECKOE
paBHOBECHE B a’po30JIsIX YCTAaHABJIMBAECTCS OYEHb MEIJICHHO, PAaCIpEICIICHUE
3apsAIOB  MEXKJy 4YacTHUI[AMHM SBJIAETCS YHUCTO CHy4alHbIM. YacTHII OJHOMU
MPUPOBLI U OJMHAKOBOTO pa3Mepa MOTYT UMETh Pa3HbIE 3apsijibl, OTIIMYAOIINECS
Jaxe 1o 3HaKy. [Ipm CTONKHOBEHMM HEWTpaIbHAs YaCTHULA MOXKET MOJYYHUTh
3apsil, a y 3apsHOKEHHOW YacTULbI OH MOXKET YBEIUYUTHCS, YMEHBIIUTHCS WU

HeWTpaau3oBaThca. TakuM 00pa3oM, 3apsi]i YACTHUIIBI IOCTOSTHHO U3MEHSETCS.

B oOnakax moOCTOSSHHO HaOJI0/aeTCsl W3MEHEHHE JUCIIEPCHOCTU Karellb BOJbI,
BCJIEJICTBUE YETrO MPOUCXOAUT OCEAAHUE YACTHUI] IO Pa3MEPy U COOTBETCTBEHHO IO
AIIEKTPUUECKOMY 3apsiy. B pesynbTaTe HIDKHSS 4acTh oOyiaka mnpuoOperaer

OTPULATENILHBIN 3apsifl, @ BEPXHSS OCTAETCS 3aPSKEHHON MOJOKUTEIBHO.

JUist u3ydeHHs] ONTUYECKHX XapaKTEPUCTHK a’po30Jied (B YacCTHOCTH JBIMOB)

TaKUX KaK BHAUMOCTBL, IMPO3PAYHOCTH, ITOITIOIMICHUC, ociabjieHue U pacCCsIHnuC
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CBETa, a’po30JM  MOXKHO  pa3leluTh Ha 3  OCHOBHBIE TIpyHOmbl: -
crnabonoriomaromue, rpyoo- (mepBasi) U MEIKOAUCIEPCHbIE (BTOpas), a TaKke
cuwibHomornomaronme (Tperbsi). Tak, K HpumMepy, K IMEpBOH TIpYIIE MOXKHO
OTHECTU MOYTU BCE AbIMBI MUPOJU3a (TJICHUsS), KO BTOPOIl IpyMne - B OCHOBHOM
JBIMBl TOPEHUS JPEBECUHBI, Topda U T. Hd., K TpeTbell - HEPTSIHBIC, PE3UHOBBIC

JbeIMbl TOpeHus ("uépnbie" win "konTsaume").
3arpsizHA0IIMe BelecTBA M CMOTH

[Ton 3arps3HenneM atMocdepbl TNOHUMAIOT HEOJAronpuUATHOE H3MEHEHHUE
OKpY’Kalolled Cpebl, KOTOPOE LEIUKOM WJIM YaCTHUYHO SIBJISIETCSA PE3YJIbTaTOM
NEATEIIBHOCTH  4YEJIOBEKAa, IMPsAMO MM KOCBEHHO MEHSAET paCIpPEIEIICHUE
OPUXOIALINX YPOBHEW paauanud, (PU3NKO-XUMHUYECKHE CBOWMCTBA CpeAbl U
YCIJIOBHSI CYIIECTBOBAHMS KUBBIX OPraHU3MOB. DTH W3MEHEHUS MOTYT BJIMATH Ha
YEJI0BEKA HEMOCPEICTBEHHO WM 4Y€pe3 BOAY M MPOAYKTHI nuTaHus. OHU TakkKe
MOTYT BO3JEHCTBOBATh HA YEJIOBEKA, BIIMAS HA €ro 310pPOBBE, yXyIllas CBOMCTBA

HCIIOJIb3YCMBIX UM Bemeﬁ, YCJI0BUA OTAbIXA U pa6OTBI.

3arpsi3Hstole aTMocdepy BELIECTBA 10 UX BO3JCHCTBUIO Ha OPraHU3M YeJIOBEKa
NOJpa3AeNsAoTCa Ha ¢Qusuyeckue n xumudeckue. K ¢usuueckum otHOCSTCS: a)
PaZMOaKTUBHBIC 3JIEMEHTBHI, SIBJSIOIIMECS HCTOYHUKOM HOHU3UPYIOLIEH pagualuy;
0) TemioBoe 3arps3HeHue (MOBBIINICHHE TEMIEpaTyphl); B) IIyMbl U
HU3KOYacTOTHhIe BuOpamuu (uH(ppa3Byk). K xumuueckum oTHOCATCS: a)
ra3o00pa3Hble IPOU3BOAHBIE YIVIEBOJAOPO/IA U KUJKUE YIIEBOIOPObI; 0) MOoIINe
CPEICTBA; B) IUIACTMACCHI; T') NECTULMJbI U JAPYTUe CUHTETUYECKUE BELIECTBA; 1)
MIPOU3BOJIHBIC CEPBI; €) MPOU3BOAHBIE a30Ta; ) TSHKEJIbIE METAILIBI; 3) COSTUHEHUS

¢dTopa; 1) TBEepAbIC MPUMECH; K) OpraHUYEeCKHE BEIECTBA.

ITo ycnoBusM 00pa3oBaHus BCE BEILECTBA, 3arpsA3HAIOLINE aTMOC(epy, ATIATCSA Ha

IMPUMECCHU ecmeCcmeeHH020 U UCKYCCMBEHHO20 (aHmponoeeﬂnoeo) IMPOUCXOKIACHHA.
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[To cocraBy mnpumecH, MOCTynarouMe B arMocdepy, MNOAPA3IAEISIIOTCA Ha
razoo0OpasHble, TBepjble W kujakue. Ha momro razoo0pas3HbIX BemecTB (OKCHI
yriepojia, TMOKCHU] U JAPYTHe MPOU3BOIHBIE CEPbl, YTIEBOAOPOIbI, OKCHUJIBI a30Ta,
OpraHvyYecKue CoeqUHEHHUs ) mpuxoauTcs okoiao 90%, a Ha A0J0 TBEpABIX (MbUIb,
TSDKEJbIe METAJUJIbl, MUHEpPAJIbHBIE M OPTraHMYECKUE COCAMHECHHUS, PaInOaKTUBHbBIC
BeliecTBa) — okosio 10%; macca >KUIKUX TpuUMecei (CepHas KHCJIOTa) Maljia 1o

CPaBHEHUIO C MAcCOil ra3000pa3HbIX U TBEPABIX IPHUMECEH.
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Puc. 4. Cpennue KOHUEHTpAUMK 3arpsA3HAIOIIMX BELIECTB B JesoBor vactu Jloc-

AHKeneca B IHU, KOTJa HaOIIOJAI0Ch CIIIBHOE pa3ipaxeHue ria3. Jlanueie 3a

1953 — 1958 rr.

N3 rpaduka cyTOYHOTrO X0/1a 3arps3HSIONIMX BEIIECTB, MPEICTABICHHOTO Ha pPUC.
4, BUJTHO, YTO MAKCUMYyM KOHIICHTPAIIMU aJbJETUI0B U 030HA MPUXOAUTCS Cpazy
)K€ TOCJIe MaKCUMyMa KOHILIEHTpaIluK yrieBoiopoaoB U NO, (uepe3 4 - 5 4acon).
OTtcroma MOXHO CJeNaTh BBIBOJ, YTO YyBEJIWYEHUE BBIOPOCOB B aTMocdepy
HECTOPEBIIEr0 TOIUIMBA BEAET K YXYAIICHUIO SKOJOTMYECKOM CUTyallud U TEM
CaMbIM SIBJISIETCS. MPUYMHON JOMOJIHUTEIBLHOTO HaKallJIMBaHUs TPONochepHOro

O30Ha.

I'maposorus 6001
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B070TO - M30BITOYHO YBIAXKHEHHBIA C 3aCTOMHBIM PEKUMOM YYacTOK 3€MJIM, Ha
KOTOPOM  IIPOMCXOAUT HAKOIUIEHHWE OpPraHMYECKOrO  BEIIECTBA B BHJE
HEPA3JIOKUBILUXCSI OCTATKOB PacTUTEIbHOCTU. B Ooisiee y3KOM cMbICiIe TIOHATHE
00J10Ta CBA3BIBAIOT C HAIWYUEM ciiosi Topda Tonmuuoi >30 cM u cnenuduueckoi
PACTUTEIIBHOCTBIO.

bonora Bo3HMKaIOT O0bIIEH YaCThIO MyTEM 3a00Ja4MBaHUs CYIIH, a TAKXKE IIyTEM
3apacTa”us 03ep.

Bunel 3a0osiaumBaHusl  CylIM: 3aTOIUIEHHE M IOATOIUIEHUE TEPPUTOPHH.
3aroryieHue MOKeT ObITh BhI3BaHO: 1) mpeoOiagaHUEM OCAIKOB HaJ UCIAPEHUEM
IIPY OTCYTCTBUHU JOCTATOYHOI'O APEHAXkA, 2) NOCTYIUIEHMEM IIOBEPXHOCTHBIX BOJ B
noHwxkeHus penaseda. [loaromnnenue cBA3aHO ¢ MOBBILIEHUEM YPOBHS I'PYHTOBBIX
BOJl UCKYCCTBEHHBIMH MEPOIPUATHUIMU.

bonora Ha 3eMHOM IIape 3aHUMArOT OKOJIO 2 % CyIllH, a B HEKOTOPBIX pailloHaXx,
HarpuMep B ceBepHOM mosioBuHe 3amaanoir Cubupu - 1o 50-60 % Teppurtopuu.
3HauuTeNIbHOE pacHpocTpaHeHue O0o0JI0T Ha ceBepo-3anaae P®, B Ilonecke
(Vxpauna, benopyccus) u B psijie Ipyrux pailoHOB.

Topdsiubie 6omoTa nengaTcsa Ha TPU TUIA.

Husunnabie 60510Ta - 00pa3yroTcsi B MOHIKEHUS penbeda, OOBIYHO TPUYPOUCHBI K
PEYHBIM JOJIMHAM M O3€PHBIM KOTJIOBMHAM, HMMEIOT IUIOCKYH0 WM BOTHYTYIO
IIOBEPXHOCTb, IMTAIOTCA IIOBEPXHOCTHBIMA W TPYHTOBBIMH BOJAMH C
JOCTaTOYHBIM CoJiep)kaHueM OuoreHHbIx BemecTB. Cioil Topda HEOOJBIION.
XapakTepHasi paCTUTEJIbHOCTh — OJIbXa, Oepe3a, UHOIa €Jb, OCOKU, TPOCTHUK,
pOTro03, 3€JIEHBIE MXH.

BepxoBbie 60510Ta - 00pa3yroTCsl Ha BOJOPA3/EIbHBIX IPOCTPAHCTBAX, a TAKKE B
pe3ysabTaTe 5SBOJIOLUMU HU3WHHBIX OOJOT, WMEIOT BBIMYKIYIO IOBEPXHOCTD,
OUTAIOTCST aTMOC(QEpPHBIMU OCaJKaMHU C MaJbIM COJEp)KaHUEM OHOTE€HHBIX
BemecTB. OTIMYaroTCs MOILIHBIM cioeM Topda. PacTuTenbHOCTh - cgarHoBbie
MXH, IyIINIA, BEPECK, COCHA.

[TepexoHbple 00I0Ta 3aHUMAIOT IPOMEKYTOUHOE MOJIOKEHUE MEXTY HU3UHHBIMU

N BCPXOBBIMHU.
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Best tonma Topda HaszbiBaeTcs TopdsiHON 3anexbto. Ee momuocth g0 20 cM. B
3aJIEKU BBLACIISIIOT MHEPTHBIN U I€ATEJIbHBIN CIIOU.

WHepTHBI CIIOM COCTaBISIET OCHOBHYIO 4YacTh 3aJI€KU, BOJIOHEIPOHUIIAEM,
HACBIIICH BOJOHM, JOCTyma KHCIOpPOJa MPAKTHUYECKH HET, BOJAOOOMEH ¢
BBIILIEJICKAIIUMHU CJIOSIMU OYEHb CIa0BbIi.

Hearenbublid cinot TonmuuHod 0,4-1 M HaxoguTcsl Haa WHEPTHBIM, HMEET
HEKOTOPBIA BOJOOOMEH ¢ arMoc(epoil u mpuiierammeid K 00JI0Ty TEepPUTOPHEH,
Oosiee BBICOKYIO BOJONPOHHUIIAEMOCTh M BOJOOTIAuy; B TEUEHHE HEKOTOPOTrO
BPEMEHU OKa3bIBAECTCS BBIIIE YPOBHS TPYHTOBBIX BOJA M TOrJAa B MOphl Topda
MOCTYIAET KUCIOPO/I, KOTOPBIM BMECTE ¢ adpOOHBIMU OAKTEPHUSIMU 00YCIaBIUBACT
YaCTUYHOE PA3JIOKEHHE OTMHPAIOLIUMX pACTEHUH; B BEpXHEW dYacTH Cios
pPa3BUBAETCS )KUBOW PACTUTEIIBLHBIN ITOKPOB.

DnemeHThl pesbeda 00s10Ta: TPsiAbl - BBITSHYThHIE B JJIMHY MOBBIILIEHHBIE YYaCTKU
00J10Ta, MOYaXKUHBI — CUJIBHO OOBOJHEHHBIE TOHMKEHUS MEXAY IpsiiaMu, Oyrpbl
— IOBBIIIEHUS /10 HECKOJIBKUX METPOB, CBA3aHHBIE C MOPO3HBIM BBIITyYHBAHUEM,
KOYKH — HEeOOJIbIIINE MTOBBIILIEHUS, BbI3BAHHBIE HEPABHOMEPHBIM PaCIpeIeICHUEM
PacCTUTEIBHOIO MOKPOBA.

['unporpaduyeckass cetb B mpenenax O0j0T BKIouaeT o3zepa no 10 kM2 u
riyounoi 10 10M, Menkue 03epKu, peuku U pydbH ¢ TopdsiHpIMU Oeperamu, TOIH,
T.€. CHJIBHO NIEPEYBIIAKHEHHBIE YYACTKU C Pa3KUKEHHON TOPPSHOHN 3aJI€XKbIO.
BceneactBue nmoBBIIIEHHOIO MCHAapeHUs: 00JI0Ta YMEHbBIIAIOT CPEAHIOI BEIUYUHY
CTOKa W TeM Oouiblie, yeMm 3acynuinee kiaumar. C apyroil CTOpOHBI CHHUKEHUE
YPOBHSI TPYHTOBBIX BOJ IPHU OCYIIEHUH OOJOT MOXKET MPHUBECTH K MEPECHIXaHUIO
ManbIx pek. Ha 6osee kpynmHBIX pekax ¢ OoJibliei ri1yOMHON Bpe3a yMEHbILIECHUS
MEXEHHOTO CTOKA OOBIYHO HE MPOUCXOIHUT.

OTnauume BogHOTO OanaHca 60JI0Ta OT 03epa:

1) mu1st BEpXOBBIX OOJIOT MOBEPXHOCTHBIN U MOJI3EMHBIM CTOK PAaBEH HYJIIO;

2) B pacXOJHOW YaCTH POJIb UCMIAPEHHSI B OOJIBIIMHCTBE CIy4yaeB OOJbIIIe, YeM AJIs

03€D.
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HN3yuyenue mopdosiornyecKux NPU3HAKOB U ONHMCAHUE NPOPUJIsA IOYB:
Crpoenue mouBbl. MOIHOCTH MOYBbLI U OTHAEJbHBIX €¢ TOPHU30HTOB.
Crpykrypa. Cioxkenune. HoBooOpazoBanusi U BK/IWYeHUuss. Onucanue
MOHOJINTA

[TouBbI OYEHB BAXKHBIN IPUPOIHBIN PECYPC.

[IprunHBI COKpaLEHUs ILIOAEeH NaXOTHBIX YTOAUN

Dpo3suu;

3acoJieHHe MOoYB (B KapKUX CTpaHaX COJIEHBIE MTOYBHI);

3aTorieHue (MpeBpalieHue TEPPUTOpUid B 00JI0TO);

Kapsepsr;

OnycThIHUBaHUE;

PanuoaktuBHOE 3arps3HeHuE;

XUMHUYECKOE 3arpsi3HEHUE.
OyYHKIWU [TOYBBI.

be3 mouB HEBO3MOXKHA KU3HB Ha 3eMJIe (MPOAYLIEHTaM HET/e pacTu);

[Toua — meHTp oOpa3oBaHUS OHMOMACCHl W BHJIO000pPAa30BaHMS JKHBBIX
OpraHu3MOB;

C mosiBJICHMEM TOYBBI U HA HEW >KUBBIX OPraHU3MOB BO3HUKAET >KU3Hb B
aTMocdepe;

OcyuiecTBiseTcss CBsA3b  MEXAY OHWOreHHbIMU U aOMOr€HHBIMU
KOMIIOHEHTaMHU >KUBOM W HEKHUBOW NPUPOJBI, YEM JOCTUTAETCS LIEJIOCTHOCTD
ouocdepsr;

[TouBa — perynsTop OKUCIUTEIHbHO-BOCCTAHOBUTEIBHOIO MOTEHIMANA;
be3 mouBbl HEBO3MOXKHA MHMHEPAIM3ALUS OPraHUYECKOro MEPTBOIO
BEILlECTBA, 00OPA3YIOIIErocs B pe3yabTaTe OTMUPAHUS PACTCHUI U )KUBOTHBIX;
[TouyBa — )KMIMIIIHOE MPOCTPAHCTBO JIJIsl PACCEIEHUS YETIOBEKa U )KUBOTHBIX
Onopnast ¢yHKUUS (pacTeHUsT U JKUBOTHBIE COXPAHSAIOT BEPTUKAJIHHOE
MIOJI0KCHUE);
[TouBa — UICTOYHUK NUILHK I PACTEHUM U YEJIOBEKA YEPE3 HUX;
ITouBa oGsamaer morjomaroIel crocooHocTrio. biarogaps aTomy B Hel

YAECPKUBAIOTCS DIIEMEHTHI UM PACTEHUN;
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Nudopmanmonnas ¢pynkuus (cama noysa MHGOPMHUPYET YEIOBEKAa O CBOEM
MPOUCXOKICHHH );

[TouBa obnagaeT OyPepHOCTHIO W 3aIIUTHBIM 3KpaHoM. OHa pPEryiaupyeT
CUIIy BETpa, TEMIEPATYPY, BOJAHBIA PEXUM U APYrHe KIMMATHYECKHE MTOKa3aTellH.
Perynupyet moTOKM XUMHUYECKHUX 3JIEMEHTOB B PA3JIMYHBIX YCIIOBUSX;

Perynarop croka Boasl. Bellmajaromme OCaJKyd HE ITOJHOCTBIO CTEKAKOT B
CBSI3U C OCOOCHHOCTSMHU pefbeda, a 9aCTUIHO BIUTHIBAIOTCS TOYBO;

[TouBa — MCTOYHMK BellecTBa JJig 00pa30BaHUsI MUHEPAJIOB (NIEPBUYHBIX,
BTOPUYHBIX, OCA/I0YHBIX);

[TouBa crnocoOHa HakamJIuBaTh pa3MYHbIE MOJE3HBIE MCKONaembie (pyay,
Topd, yroin);

[TouBa — perymarop razoBOro COCTOSIHUSI aTMOC(epbl (IPU3EMHBIN CIIOH
nouBbl). JIbIXaHHUE MTOYBBI;

B nouBy BO3Bpallaercs 4acTtb a30Ta M YIJIEKUCIIOrO raza myTéM YCBOCHHUS
3THUX BEIIECTB MOYBEHHBIMU MUKPOOPraHU3MaMUu;

[TouBa moryiomiaeT U OTpakaeT COJHEUHYI0 paduaiuio. brarogaps atomy
dbopMupyeTCsT dHEpPreThka HWXKHUX CIOEB arMocdepbl, dYTO CIOCOOCTBYET
BO3HMKHOBEHUIO IIPUPOJIHBIX 30H;

[TouBa — HMCTOYHHUK TBEPIOTO BELIECTBA,

Biusier Ha KpyroBOpPOT BOJIbI HA 36MHOM LIAPE:

A)Tpanchopmupyet arMmochepHbIe 0OCaIKU B TOYBEHHBIE TPYHTOBBIE BObL;

b) Boael wumeror onpenenéHHbli XUMH3M (OT Pa3IMYHOTO COJAEpNKAHUSA
XUMUYECKUX BEUIECTB

B) Biusier Ha popmupoBaHue peqyHOro cToka;

I') [TouBa — ¢akTOp OGUONPOTYKTUBHOCTHA BOAOEMOB M BOJOTOKOB;

CpencTBo CeNbCKOXO3SICTBEHHOTO MPOU3BOICTBA, 00BEKT TPY/a U YCIOBHE
CYILIECTBOBAHMSI YEJIOBEKA.

Oco0eHHOCTH TOYBbI
[TouBa — >kHMBOE TEJI0, HATOMUHAIOIIIEE 10 CBOEMY CIIOKEHHIO TYOKY.

ITouBa HaceneHa >KUBBIMHU OopraHn3MamMu, 4€ro HET B re0JI0rn4ecKom nopozae.
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[TouBa OYeHH HEOTHOPOIHA TIO COCTABY.

[TouBa ogHOTHITHA B Mpe/eIax OJJMHAKOBBIX (OpM perbeda.

[TouBa Bcerma cBsizana ¢ (akTopamu MOYBOOOpa3oBaHUS M C reorpaduyueckon
CpeIon.

[TouBa xapakrepusyercs crienuduaeckumMu cBoicTBaMu (hu3/xum).

[TouBa M3MEHSETCSI BO BPCMCHH.

[TouBa obGnamgaeT MWIOAOPOIUEM.

[IpoucxoxkaeHne no4YBkI

[TouBa o0Opa3yercs W3 TOPHOH TMOPOMBI B pE3ynbTaTe BBHIBETPUBAHHUS U
nouBooOpazoBaHusi. Bce TOpHBIE TOpPOJBI, TMPEXKIE YEM CTaThb IIOYBOH,
MOJIBEPraloTCs BHIBETPUBAHMIO, IIPU 3TOM TOpHAsl MOPOJIa IPEBPAILIAECTCS B MEIKO
pa3apoOICHHYI0 Maccy, 00JIalalolIyl0 CIOCOOHOCTHIO BIUTHIBATh U yICPKUBATH
NMUTATEIbHBIC BEIIECTBAa, BOMY, BO3AYyX. TakuM 00pa3oMm, TOpHas MOpoja
CTAaHOBHWJIACH OJATOMPHUATHON CPEAON IS MOCEICHUSI MUKPOOPTAaHU3MOB, HU3IIIHX
pacTEHUM. IIpocTeie pa3pylIUTEIIbHBIE
MPOLIECCHITBBIBETPHBAHNEOMOXUMUYECKOE

pa3pylIeHne=n04B000pa30BaHUE.

[TossBneHue pacTeHWii pe3Ko MEHSeT HaNpaBJIICeHHE IMpollecca MHUTpaluu
Pa3IUYHBIX MPOIYKTOB. MUKPOOPTaHU3MBI 3aXBaThIBAIM HY)KHBIC MM COJIH, TEM
caMbIM (PUKCHPYS UX M HE J1aBasi BEIMBITHCSI IM U3 «II0YBBI». B KOHIIE )KN3HEHHOTO
[UKJIa PACTEHUSI OTMUPAIOT U MUHEPAIU3YIOTCA, CIyKa MUILEH MUKPOOPTaHU3MaM
(MaJIBIii KpyroBOPOT), a T€ TEPEBOIAT €ro OPTaHWKYy B MHUHEPaJbl, KOTOPHIMHU
MOTYT MHTAThCS CIEAYIONINE TMOKOJeHUs1 pactenuil. Kaxxmoe HOBOe MOKOJIEHHE
KaKou-mu00 (GOpMbl KU3HH TPUBOJUT K HAKOIUICHUIO 3JIEMEHTOB MOYBEHHOI'O
TUTOIOPOAMS

Buabl BoIBeTpUBaHUS

BriBeTprBaHNEe — MEXaHMUYECKOE pa3pylICHUE U XUMHUECKOE N3MEHEHHE TOPHBIX
OpOJl ¥ MUHEPAJIOB, MPOTEKAET B BEPXHHUX TOPU30HTAX TOPHBIX MOPOJ (B KOpE

BBIBETPUBAHUS).
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MexaHnueckoe BBIBETPUBAHME — MEXAHUYECKOE pa3pylleHue mopoja 0e3
WU3MEHEHHs] XUMUYECKOr0 COCTABaA.

XHUMHUYECKOE BBIBETPUBAHUE — XHUMHUYECKOE M3MEHEHUE MOpOJ U MHUHEPAJIOB.
XHWMHUYECKOE BbIBETpUBaHUE 00JIe€ MOJE3HO, IOTOMY YTO 00pa3yrOTCsl BTOPUUHbBIE
MUHEpabl, 4 TaKX€ XWMHMYECKHE COCIMHEHMS, KOTOPBIE MPUIAIOT IIOPOJE
CJIEIYIOILME CBOMCTBA: CBA3HOCTD, BIArOEMKOCTb, MOIIOTUTEIBHYIO CIIOCOOHOCTb.
Bcé 510 co3gaét GnaronpusTHhIC yCIOBHS AJIS )KU3HH MUKPOOPTaHU3MOB.
buosornueckoe BBIBETPUBAHUE — IEPEPACIIPENICTCHUE XUMUYECKUX AJIEMEHTOB
no TUNy OWOTeHHOW akKymylsauuu. B pe3ynbrare (QU3MKO-XMMUYECKOTO
B3aMMOJCHUCTBUSA DJIEMEHTBl IIMTaHWS IIEPEXOASAT B PacTBOP M CTAHOBSITCSA
JOCTYIHBIMU JJis1 pacTeHuil. Cxema OOJIBIIOrO TEO0JOTHYECKOr0 KpPyroBOPOTA:
0CaJAKA—PACTBOPEHUE—BBIHOC B MOPE—BBIXOJ Ha IOBEPXHOCTH OCAJI0YHBIX
orTinoxkeHul. OTcyTcTBUE OHOJIOTMYECKOTO BBIBETPUBAHMSI HE  JIOIYCKaeT
CYILIECTBOBAHMS UBBIX OPraHU3MOB. XHUMHYECKOE U (DU3UUECKOE BHIBETPUBAHUE
TOTOBUT MOYBY JUIsi OMOJIOrMYecKoro BbiBeTpuBaHusA. C MOMeHTa JeWCTBUSA
OMOJIOTUYECKOTO BHIBETPUBAHUS HAYMHACTCS MaJIbIii OMOJOTUYECKUM KPYTrOBOPOT
BELIECTB: MOCTYIUIEHME U3 TOPHOW MOpOAbl U aTrMoc(epbl NUTATEIbHBIX
3JIEMEHTOB B JKUBbIE OPraHU3MbI, MaJIbIii OMOKPYTOBOPOT CUHTE3UPYET OPraHUKY,
BO3BpAlllCHUE XHMHUYECKHX DJJIEMEHTOB B TIOYBY C €XKETOOHBIM  OIAJIOM
OPTraHMYECKOTO BEIIECTBA. BHOKPYrOBOPOT CBSI3aH C MHUHEpAIM3alMerd MEPTBOIO
OpPraHMYECKOTO BEUIECTBA B [I0YBE, B PE3YJIbTATE MPOUCXOJAUT HAKOILUICHHE TYMYyca
Y MUHEPAJIbHBIX MAKPO- U MUKPOIJIEMEHTOB, KOTOPbIE CITY>KaT sl (POPMUPOBAHUS
JKUBBIX  OPraHU3MOB. DHOKpYroBOpOT  BEIIECTB CBfi3aH C  Pa3BUTUEM
cnenu@uueckoro Mo4YBoOOPa30BATENBHOIO MPOIIECCa, KOTOPbhI HOCUT Ha3BaHUE
NEPHOBOTO Iporecca. PacTUTENBHOCTD, KaK JIECHAS TaK U TPAaBSHUCTAS, €KETOJHO
YaCTUYHO WJIM IIOJHOCTBIO OTMHUPAECT K KOHILYy Bereranuu. MEprBas OpraHuka
YaCTUYHO WJIM MOJHOCTHIO MUHEPAJIU3YETCs, BHICBOOOXKIasi TYMYC U MUHEpaJIbHbIE
anemMeHTbl. OHU CIIy’)KaT NUTAHWEM JUId OPYTHX PACTEHUN, KOTOPBIE, 3AKOHYUB
CBOM ILMKJI, TOXE CTaHYT KOPMOM. 3a CYET NIEPHOBOrO IPOILECCa CYLIECTBYET

JKU3HBb HA 3eMIIE.
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[TouBoOOpazoBaTEILHBIN MIPOIIECC
— COBOKYITHOCTbH IBJICHUUM NPEBpAICHUS U NEPEABUKEHHS BEUIECTBA U YHEPTHH,
MPOTEKAOIIMX B IOYBEHHOM TOJILE MOJ BO3JICUCTBUEM >KHBBIX OpPraHU3MOB.
Haubonee BaxkHbie craraeMble:

Co3nanue opraHuyYecKOro BEIIECTBA U €ro pa3pylLICHHUE;

AKKYyMyJISILIMSL OPraHUYECKOr0 Y HEOPraHMYECKOTO BEIIECTBA B BEPXHUX
TOPU30HTAX MOYBBI U UX BBHIHOC;

CuHTe3 U pacrajl MUHEPAJIOB;

[TocTymniieHnue BOJibI B IOYBY M BO3BpaT €€ B aTMochepy;

[Tornomenre nNoYBOM JIy4UCTON YIHEPTUHU COJIHIIA U €€ U3ITyUYECHUE.
Tpu cragum mnouyBooOpa3zoBanus: [lepBUuHBIN TMpoliecc MOYBOOOPA3OBAHUS
COBIAJACT C HAYAJIOM (DYHKITMOHHPOBAHUS TIEPBBIX OMOTEOIIEHO30B HA PA3IMYHBIX
nopoaax. Ha 3Toil cramuu KpyroBOpOT XapaKTepU3yeTcsi HEOOJMbITUM 00BEMOM,
BBI3BAHHBIM HU3KOW MPOAYKTUBHOCTBHIO OuHoreoneHo3oB. IloMumo cuHTE3a
OpraHUKHM HAa HAYaJIBHBIX CTAJUAX MOYBOOOPA30BATEIHHOIO MPOIECCa MPOTEKAOT
IPOLIECCHl U HEOMOJIOTUYECKOM MPUPOIbI (pacTBOPEHHUE, UCTIAPEHUE) B pe3yJIbTaTe
OCYIIECTBIISIETCS TEPEHOC PA3JIMYHBIX BEHIECTB. TakuWe NPOLECCHl HA3bIBAIOT
MUKpomporieccam. [locTemeHHO OHM  HAYMHAIOT MPEeoOpa3OBBHIBATHCS U
COIJIACOBBIBAaThCSI BO BPEMEHM U TMPOCTPAHCTBE. B pe3yibraTe HAYUHAIOT
bopMUPOBATHCSI BEPXHUE TOPU3OHTHI TTOYB, YTO SIBIISIETCS] HAYAJIOM BTOPOU CTaauu
(me3omporniecc). K HuUM  oTHOcAT  omoj3anuBaHue, TopdooOpazoBaHueE,
aCTpyKTypHupoBaHUE. B pe3ynbTare 3TUX NPOLIECCOB B MOYBE MOSIBISIOTCS HOBBIE
COCIMHEHMsI, KOTOPhIX HE OBLJI0O B MaTepuHCKOW mopojne (ropHoi). Jlamee unér
Mmakpornpouecc. OH Ben€T kK (OpMUPOBAHUIO TTOUBEHHBIX TUIIOB, & HE OTIEIbHBIX
FOPU30HTOB. THIIBI MMOYB: KPACHO3EM, YEPHO3EM, IMOJ30JIUCTAsA, COJOHYAK, AEPH,
6010T0. Makpormnporiecc MnpoTeKaeT NPU HEMPEMEHHOM YydacTuu 3eneHd. Ha
OCHOBE 3THX MPOILECCOB MPOUCXOAUT IBOIIOIUSA IOYB. IJBOJIIOLMS IOYB —
M3MEHEHHUSI MOYBbl OT Hayaja J0 Halux JHEeW. B ecTeCTBEHHBIX YCIIOBHSX HUJIET
OYEHb MEIJIEHHO, HO TMOJ BO3JCHCTBHMEM AaHTPOIIOIe€HHOro Qakropa ObICTpee.

dakTopsl MOYBOOOPA3OBAHHS
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®daxTopbl, NpU KOTOPBIX GOPMUPYETCS TOUYBA — (PAKTOPHI TOUBOOOPA30OBAHMUSL.

K ¢dakropam mouBooOpa3zoBaHUs OTHOCHT: penbed, KIMMaT, PaCTUTEIbHBIA U
KUBOTHBIM MHUp I0YB, MMOYBOOOpa3zoBaTeiIbHAsi MOPOJA, BO3PACT IMOYBBI, BOJA,
aAHTPOIIOTE€HE3.

MarepuHckas Topojaa SBJISETCS MHUHEpPAJbHBIM CyOCTpaTOM MJis TMOYBBHI, OT
KOTOPOTO 3aBUCUT MEXAaHWYECKHH, MHUHEPAJTOTUYECKUM U XUMHYECKHHW COCTaB
nouBbl, €€ (hU3MUECKHe CBOWCTBA, KOTOpbIE B mporecce (POPMUPOBAHUS TOUBBI
IPETEPIEBAOT CYIIECTBEHHbIE H3MEHEHHUS. [lo TeHe3ucy mnoponabl OENSATCS Ha
KAaTeropyuu: DIIOBUANbHBIE (MPOAYKTHl BBIBETPUBAHUS OCAOYHBIX MOPOJA),
JIEIIOBUAIBHBIE, TPOJIOBUAIBHBIE, AJUTIOBHAIbHbIE (OTKIIAIBIBAIOTCA PEKOW B
NepuoJl pasziuBa), O3EpHbIC, JIEIHUKOBBIC, BOJHO-JIEIHUKOBBIC, O03EPHO-
JIETHUKOBBIE, 30J10BbIE. [IopoaBI MOTYT OBITH PA3HOIO0 MEXaHMYECKOTo cocTana. [1o
XUMUYECKOMY COCTaBy IIOYBBI [T Ha KapOoHaTHbIe M Oe3kapOOHATHBHIE,
U3BECTKOBO-MEJIOBbIE M 3acoyieHHble. OHUM TO-pa3HOMY BJIUSIIOT Ha XOJ
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX IIPOLIECCOB, TaKK€ HMEIT pas3Hblid pH:
KHCIIbIe, HEUTpaJIbHbIC, IIEJI0YHblE. [l0 MeXaHMYeCKOMYy COCTaBy JENATCS Ha
IIECKH, CYMEIlaHble, CYIJIMHHUCTBIE, TIJIMHUCThIE, JIECOBHIHbIE. MoOryT OBITh
MeJIOBbIE U TOp(DsHBIE.

®daxTopbl TOYBOOOPA3OBAHMSL:

KIIMMAT. VYwuyactue knumara IHpOSBIAETCS B BO3ACHCTBUM Ha IIOYBY H
3acendonmx €€ OpraHuM3MOB, BBINAJEHUEM OCAJKOB, Ta30B aTMocdepbl
(Bo31elicTBUE), COIHEUHOM paguanuu. KinumaTt oka3pIBaeT NpsMoe Bo3JeHCTBUE Ha
YBJIQXXHEHHUE IOYBBI, €€ TeMIlepaTypHbIil pexuM. OH MOXKET OKa3aTb KOCBEHHOE
BJIUSIHUE HA CKOPOCTh IMPOIIECCOB MO4YBooOpa3zoBanus. OT KiIMMara 3aBUCUT
pa3HoOOpa3ne pacTeHUl U KUBHOCTU. Pa3nuyHble KIMMaThl XapaKTepU3YIOTCA
Pa3JIMYHBIMU IOYBAMM.

BUOJIOT'UA. DToT pakTop BKIOYAET BO3AEHCTBUE MUKPOOPTAaHU3MOB, PACTEHUH,
KUBOTHBIX. OCOOCHHO BeNMKa pOJb PACTeHH, OT HHUX 3aBUCUT CKOPOCTH

IOYBOOOPA30BATENbHBIX MPOIECCOB U (hopMupoBaHue TUINOB NouB. [Ipu mpounx
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PaBHBIX YCJIOBHMSIX HO pa3HOW pPACTUTEILHOCTHM IOYBbI OYyIyT pa3HbIe: XBOS
IOJI30JIMCTAas, CMEIIAHBIA-TIEPHOBO-TI0A3, TyT-AEPH.

PEJIBE®. Biusier Ha pacnpenesieHue Bjard, BEIIECTBA U SHEPTMU B MOYBE, Ha
pa3HbIe JJIEMEHTHI penbeda MOCTyNMaeT HEOAMHAKOBOE KOJIMYECTBO TeIUIa,
MUHEPAJIbHBIX BEIIECTB, BOAbL. BC& 3TO BiusieT Ha 0COOEHHOCTH (POPMUPYIOLIUXCS
nous. Bnusinue penbeda cBA3aHO C KOIMYECTBOM MOCTYIAIOIIET0 HA MOBEPXHOCTh
NOYBbl CBeTa, Temia W Biard. l[lpu HepoBHOM penbede pasHbIe yUaCTKU
MOBEPXHOCTH 3€MJIM IOJIY4YalOT Ha €AMHULY IUIONAA HEOJAMHAKOBOE KOJIUYECTBO
BJIArH, TeIia, cBeta. Ha cTeneHb ocBellleHrs U HarpeBa MoYyB BIMSIET yroy YKJIOHA
penbeda, FKCIo3ULMs YKIOHA, KpyTU3HA (Ha F0’KHOM CKJIOHE MECTHOCTU OOJiblie
Terjaa, 4YeM Ha ceBepHOM). Penbed mnepepacnpenensieT IMOMYYEHHYIO — U3
atMoc¢epsl Boay. bosbie Bcero Bonbl MOCTYMAeT B HU3MHHYIO 4acTh penbeda.
Bce nmogusaTHs Ha 3eMiie — MOJIOKUTENIbHBIE 3JIEMEHTHI pelibeda, Ha HUX MEHbIIE
BCEro BJaru. OJTO CBS3aHO CO CTOKOM BOJ K MOAHOXKbI. Penbed BiuseT Ha
noyBooOpa3oBarenbHble MOpojabl. Kak mpaBuiio cBepxy HaxoAuTcs TIpyOas
MeXaHU4ecKas mopojia (BaJiyHbl, KAMEHb, TPaBUii), CHU3Y O0Jee MEIKUA U TOHKUN
MEXaHUYECKUH cOoCTaB (CyrnuHKH, NECh). [lomoxkurenpHbIe 371€MEHTHI penbeda He
y4acTBYIOT B Ipolieccax MO4YBOOOpa3oBaHUsl MyTEM TPYHTOBBIX BOA, a
oTpuLareiabHble yyacTBYIOT. KpoMe + U — cieqyer oTMETUTh: Makpo-, Me30- U
MUKpOpEIbedbl (BBICOTHI TEPPUTOPUI MO OTHOUIEHUIO K YPOBHIO MOpsi). Makpo —
JECATKU METPOB, ME30 — METP U HUXKE, MUKPO — CAHTUMETPBI. ECIIM MOBEPXHOCTH
u3pesana penbedom, To nousa nécrpas (benapycs).

BO3PACT — BpEMH, MpOLIEAIIee Cc MOMEHTA 3apOKICHUSA
OYBOOOPA30BaTENBHOIO Tpoliecca A0 Hamux gHed. [loBepxHOCTh cymm rora
0cBOOOIMIIACH OTO JIBJOB PaHbIIE, YeM ceBepa (Bo3pacT I0kKHBIX Ooinbiie). Ecth
MOJIOZIbIE (CKAIMCTBIE MOPOJIbI, TYHAPA), CPEIHHUE U CTAPhIE ITOYBBHI.
JEATEJIBHOCTb YEJIOBEKA: o6paboTka mouB, BO3/e/lbIBaHUE, OCYIICHHE,
0o0BOJHEHUE, ynoOpeHue, obOneceHue. Besd IeATEeNbHOCTh YEIOBEKa CBs3aHA C
COLIMAJIbHBIM ~ pa3BUTHEM oOmiecTBa. Baxueii (daxTop, Biustonmii  Ha

HO‘-IBOO6pa3OBaTeJ'IBHBIe IMPOUCCCHI.
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BOJIA. IlouBa 6e3 Bojabl CyllecTBOBaTh He MOXeT. OT yBJIaKHEHHUSI 3aBUCUT
CKOPOCTb MUKPOOHOJOTUYECKUX MPOIIECCOB, MHTEHCUBHOCTh HAKOTUICHHS TYMYCa,
coueranue (akTopoB nmoyBooOpa3zoBanus. Kaxxnas nousa popmupyercs B 0COObIX
BOJHBIX YycloBHsIX. W W3-3a 3TOr0 MOXKHO pas3inyaTh HX IO COCTaBy U
IOJ0pOANIO. B CBSI3M C 3THM BBIAETAIOT: aBTOMOpP(]HBIE, MOIyTrHApoMOpdHbIE,
TUAPOMOP(HBIE TOYUBBHI.

Mopdonoruueckue npu3HaKy MOYBbI

B pesynbrare mpoiieccoB mouBooOpa3oBaHus B BEpXHEN YacTH MOYBOOOpasyrolen
MOPOJIbI MPOUCXOMST PE3KHE U3MEHEHHS, B HEM MOSIBJISIOTCS HOBbIE MUHEPAJIbHbBIC
¥ OpraHuYecKue coeMHEeHHs. B mouBe 00pa3yroTcsi reHETUYECKHNE TOPU3OHTHI, 110
KOTOPBIM MO>XHO OTJIMYUTBH OAHY IMOYBY OT APYroi ¥ MOYBY OT MOYBOOOpasyromen
nopoabl. JIis MOYBBI XapaKTepPHO COYETAHME T'E€HETUYECKOTO TOPHU30HTA.
COBOKYITHOCTh TEHETHYECKMX TOPH30HTOB OOpa3yeT MOYBEHHBIA MPOQUIIH.
[Ipoduns cocrour or 1 g0 6 ropu3oHTOB (B TOpde BBHIACIIAIOT 12 rOpU30HTOB
(unorma)). Topd — HepasnoXMBIIAsiCA JIO0 KOHIIA OpraHWKa; MOITHOCTD,
chopMUpoOBaHHAsT MUJUTMOHAMM JIET, MOXeT jocturaTh 12 metpoB. Kaxabiit
TOPU30HT UMEET HHAEKC, KOTOPBIM pacroyiaraercsi B ONPEIACIEHHOM MOPSIKe
(cmoTpu mpuiioxkeHue). s KaxIOM TOYBBI  XapaKTEPHbI ONpE/IeEHHbIC
MOPGOOrHYeCcKUe MPU3HAKU:

1.Ctpoenue;

2.MouHOCTh MOYBBI U OTACIIbHBIX TOPU3OHTOB;

3.0xkpacka;

4.Ctpykrypa;

5.CnoxxeHue;

6.HoBooOpa3zoBaHus U BKIIOUCHHUS;

7.MexaHn4eCKHM UM IPaHyJIOMETPUUECKUAN COCTAB;

8.BnaxHocTh;

9.1IpOHN3aHHOCTH KOPHSIMU;

10. [Tepexo 0JIHOTO TOPU30HTA B APYTOM.
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CrpoeHre NMOYBEHHBIX TOPU30HTOB 3aBUCUT OT reorpauyeckoro MOJOKEHHUS U
COBOKYITHOCTH (aKTOpOB MNOYBOOOpa30BaHHUs B JAHHOM KOHKPETHOM MECTE.
MOIHOCTh 3aBUCUT OT MECTOIOJIOKEHUSI CaMO MOYBEHHOM 30HBI: B TYHIpPE —
20-30cm, B npép-mom3 mo 2.5, uwepHoszém Oomee 3M. Oxpacka 3aBUCUT OT
HAIpaBJICHUS MOYBOOOPA30BATEIBHBIX MPOIECCOB M B PSAJIE CIYy4aeB CIYKUT
OCHOBAHHMEM JIJIi OTHECEHHUsI MOYBBI K TOMY WM MHOMY TUmy. L[BeT 3aBUCHT OT
BEILIECTB, KOTOPbIE HAKAIIMBAIOTCS B mpoliecce nmouBooOpazoBaHusi. Haumbonee
BAKHBIMH Il OKPACKHU TOYB SIBJISIOTCS 3 TPYMIbI COEAMHEHUM: TyMYyC — YEPHBIN,
xene30 — kpacHbld U ronyooit, Si+CaCO3+H4S103 —oOenbiii uBer. Haubosnee
xapaktepeH u€pHblil 11BeT. ['ymyc oOpa3yercs B pe3yibTare JEpHOBOTO Mpoliecca
(cmemanubi jec, TpaBa (A€pH)). YUumcteiit A€pH MoOXeT (GOPMHUPOBATHCS MO
nybom, Tpabom, sceHem (n€pHOBO-Oypo3émHBIN mporecc). ['ymyc wumeer
KOHCUCTCHUHMIO JErTSA, BCE, YTO KOHTAKTUPYET C HUM, OKPAIIMBAECTCS B UYEPHBIN
uBer. Bece BepXHHME TOPU3OHTHI HAlIMX IMOYB OKpaueHbl B 4€pHbIN (6-8%) LBET.
BriiendroT Takke ¥ IPOU3BOIHBIE ATOTO LIBETA: TEMHO cepblii (5%), CBETIIO-CEPBIit
(1-3%), cepsriit (4%). OkpaiivBaHue 3aBUCUT OT KOJUYECTBEHHOTO COJIEpPKaHUS
rymyca. benbif BeT 00yCIIOBIECH MOA30IUCTHIM POILECCOM.

Xoa mpouecca:

a) XBOWHBIN TEHUCTBHIN JIEC;

0) Kucblil XBOMHBIM Omaj, JecHas MOoJCTUIIKA;

B) [IpoMBbIBHOM BOAHBIN PEXHUM, MPE0OIaJaHUuEe 0CAIKOB HAJl UCIIAPEHUEM;

r) Munepanu3anus KUciaoro XBOHHOro onaja;

1) BeicBoOOXIeHNME U3 MEPTBOIO HEOPraHMYECKOrO BEIECTBA MHHEPAJIbHBIX
DJIIEMEHTOB, a U3 MEPTBOM OpraHUKU OPraHWYECKUX KUCIOT (s10104Has,
11aBesieBasi, MypaBbUHasi);

e) Pazpymienne opraHM4ecKMMU KHCIOTAMU MUHEPAIbHOW YacTH MOYBBI MW €€
TBEPIOH (hasbl;

) BbIHOC MHHEpaNTbHBIX 3JIEMEHTOB, OOPA30BABIIMXCS B PE3yJbTaTe Pa3pyIICHUS
TBEPAOM (pa3bl MOUBBI B HUXKE JIEKAIIUX TOPU30HTaX. B CBsI3M ¢ BBIHOCOM B

HWXHUC TOPHU3O0HTBI BCPXa OCBCTIIANOTCA 10 HpI/I6J'II/I)KCHI/I$I K 6€HOMy BCTY,
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MPOU3BOJHBIC: XKENTHIN, CBETI0-KENTHIN, NaneBbll BET. OCBETICHUE MPOUCXOIUT
B ropu30oHTEe A2. THTEHCUBHOCTh OKPAaCKH 3aBUCUT OT MPOTEKAHMS MOA30JIUCTHIX
IIPOLIECCOB: Y€M OHU CUJIbHEE, TeM OJIMKe OKpacka K OenécoMy LBeTy. Bolaenstor:
CuiIbHBIN (Oenéckie), cpeaHuit (kEnThie), cnaaOblil (ManeBblid) MOJ30JUCTHIC
nporecchl. Takxe Oenblii 1BET MOYB MOKET OOYyCIIaBIMBATHCS KapOOHATHBHIM
npoiieccoM. ['1e MHOTO KaJbliusl, TaM U KapOOHATHBIN MpoI1iecc. (3TO KPYTO)
KpacHblil 1BET 1Ma€T MHOrO OTTEHKOB: Oypbld, CBETJIO-, TEMHOOPAHKEBBIE,
KAIITAaHOBBIMN U JIp.

['onmy6oii 11BeT — O0n0THBIN Tporiecc. [Ipon3BoaHbIe: CUHUINA, CBETIO-, TEMHO-,
pocTo royyooii, ¢uoseToBblil. OTTEHOK CBs3aH ¢ MHTEHCHUBHOCTBHIO Ipoliecca.

HapaMeTpLI, OTBCYAOIIHC 3a ITPOUCCC:

1. ITocTOsTHHBIN M30BITOK BJIArH;
2. Kak cnenctBue nepBoro ana’poOHbIE YCIOBHUS,
3. JlesiTenbHOCTh aHA’POOHBIX MHUKPOOPTaHU3MOB, IO HX BO3JEUCTBHE

Kee30 (KpacHOE) OKHUCIAETCS B JKejne30 cuHee. ['Opu30HTHI, MMEIOIIME CHUHMI
OTTEHOK — rJieeBbie. [louBa 3Ta Qurhs, a Topd, Kak cieacTsue, xopoiuo. beictpas
MUHEpanm3aIus Topda MPUBOIUT K UCTOMICHUIO i CMEPTH TIOIOPOTHON ITOYBHI.
CTPYKTVYPA IIOYB

CriocoOHOCTh TMOYB pacnanaTrbCsl Ha OTIEIbHBIE arperarbl pa3IuyHOW (QOpMbI U
pa3MepoB MpPU MEXAHUYECKOM BO3JCHCTBUM — CTPYKTypa mouB. [{ns uzyuyeHus
MOYBBl PACKPHIBAIOT MOYBEHHBIN pa3pe3. Crynenyartas sma 40...120cm. Ha onny
M3 CTOPOH MOOYEPENHO CKJIAJbIBAIOT IOYBEHHbIC CIOU. CTyNEeHbKH 4
ONpENENICHUs] MOIIHOCTM  TO4YBbl. Takke [ HW3YyYECHHS  HPUMEHSIOT
a’poOoTOCHEMKY (OCHOBHOM TIOKa3aTelb PAaCTUTENbHOCTH). CTpyKTypa IOYB
JIENATCS. HAa TUMBI U ToATUIBL. KyOoBHIHAS, TPU3MOBUIHAS ¥ KyOOBHIHAS TOYBA.
OT CTPYKTypbl 3aBUCUT PEXKHUM TOYBBI (BOJHBINA, BO3YIIHBIN, TEIJIOBOM,
nutatenbHblil). CaMas onTUMalibHasi CTPYKTypa — KyOoBujHas. OueHb XOpOIIO
npoHuIaema. [JaBHOe — 93TO TpaBWibHas o0paboTka. [[ns ymydmienus Hamo
cesTh TpaBy (MOYBa CTAHOBUTCS OoJiee IJIOJIOPOJHON B pe3ysbTare ACPHOBOIO

nporecca), y1o0psaTs IO4YBy, COOII0aTh CEBOOOOPOTHI.
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CJIOXEHUE

OT1o 1IoTHOCTh MouBbl. OHa OBIBA€T: phIXjas, YIJIOTHEHHAS, OYEHb IJIOTHAS,
CIEMEHTHUPOBaHHAsl. JTOT TMapaMeTp Hu3ydaercs Uil YIIY4IIeHHUS pa3BUTHUSA
pactutenbHOCcTH. CaMO€ ONTHUMAJIbHOE 3TO YIUIOTHEHHOE CII0KEHHE, MPU 3TOM
pactenus Oe3 Tpyda NPOHUKAIOT B MOYBY U yAepxuBatoTcs B Heil. Camoe
ONTHUMAJIBHOE CJIO0KEHUE Y MOYB JETKOr0 CYrJIMHUCTOrO COCTaBa.
HOBOOBPA30OBAHNMA 1 BKIIIOUEHUA

Bxotouenuss — MexaHU4ecKd BHECEHHBIE B MOYBY MPEAMETHI, HE NMPUHUMABIINE
ydyactusi B mouBooOpazoBaHuu. HoBooOpa3oBaHHs — CKOIUIEHUE XUMHYECKHX
COEIMHEHUI B KaKOH-IMOO 4YacTu nmouBbl. OHU NMPUHUMAIOT HEMOCPEICTBEHHOE
ydacTue B Ipolecce nouyBooOpazoBanus. Yacto 1o HOBOOOpa3oBaHUSIM
yCTaHaBIMBAIOT MMOYBO0Opa3oBaTenbHbli npouecc. [lo coctaBy HOBooOpa3oBaHus
JEJISITCSl HA OPTaHMYECKUE U MUHEPAJIbHBIE COCIUHEHN.

BJIA’KHOCTD

W3mepsieTcst B MpoLEHTaxX, AEIUTCS Ha aOCONIOTHYIO (BCS Bilara IOYBBI) U
OTHOCUTEJIBbHYIO (MPOIEHT OT 00IIel BIaKHOCTU MOUBbI). Perynsius mouyBeHHOTo
pekuMa: 100 OCyIlIeHue TMO0 OpOIIECHNUE.

[TPOHU3AHHOCTbH KOPHAMU

[Toka3biBaeT, 10 KaKOM TITyOHHBI Pa3BUBAIOTCA KOPHU, KAKMX PACTEHUH.
MEXAHWYECKUU COCTAB

Camblii BaXHBIH MOP(OJIOTMYECKUN IMOKa3aTelb — 93TO COJAEp’KaHHUE B IOYBE
YaCTUYEK pa3HOro pazmepa. TBEpAbIE YACTUYKH PA3IMYHOIO COCTABA HA3bIBAKOTCS
JIIEMEHTAMH MEXAHUYECKOro cocraBa. COBOKYIHOCTb 3JIEMEHTOB OJUHOYHOI'O
paspesa coctaBisieT (pakuuio. YacTUuku JensITcs Ha KpynHO3EM (Oojee 0aHOTro
MM) ¥ MEJIKO3&M (MeHee ogHOTO MM), pusnueckmii riuHa <0,01MM, a Gosbire —
¢usnueckuit mecok. Ecnu B mouBe copepxkutcs Mmenee 5% rtauHbl U 95%
(bu3HUecKOro necka — poIxjibli necok, 5-10% rauHbl — cBsI3HBIN necok, 10-15% —
cynech peixias, 15-20% — cynech cBsizHas, 20-30% — cyrniuHok aérkuid, 30-
40% — cpennuid, 40-50% — Tsxéneii, 50-65% — raunHa nérkas, 65-80% —

ruHa cpeausis, oonee 80% — rauHa Tspkénas. OT MEXaHMYECKOTO COCTaBa MOYBBI
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3aBUCAT €€ Qu3nueckue, GPU3NKO-MEXaHUYECKHE, BOJHbIE CBOWCTBA; MOPUCTOCTD,
BJIAroéMKOCTb, IPOHHUIAEMOCTh, CIIOCOOHOCTb K OOpa30BaHUIO CTPYKTYP,
TEIUIOBOM, BO3AYIIHbBINA, MUTATENbHBIN peXUMBI. Ha pa3HbIX oYuBax NPUMEHSIOTCS
pa3Hble MeponpusTHs. [JIMHUCTBIE MOYBBI BIUTHIBAIOT MHOIO BJIard U IUIOXO
ucnapstor e€. OHU OYEHb IUTOTHBIE, TSKENBIE U X0J0AHbIE. OHU M03KE MOCIEBAOT
st oOpaboTku. Ha HUX mnpuMmeHseTcs crhenuaibHas CHCTeMa 3eMIIeIeIIUs.
[Tecuanple MOYBBI UCHIAPSIOT, XOPOIIO MPOMYCKAIOT, JETKO BCIAXUBAKOTCS, IOCEBBI
npou3BOAAT paHblne. OHU OeHBI MUTATENbHBIMU 3JIeMeHTaMu. [lepexoa onHOTO
TOPU30HTA B APYTOW: IIJIaBHBIN, PE3KUN, POBHBIN, C 3aTEKAMMU.

®A3bI ITOUB

CocraB u cBoictBa TBEpHO (a3bl. Teépnas daza 3anumaer 60% ot oOIIETO
o0béMa TOUYBBI B HOPMAIbHBIX YCIOBHsSX. B coctaB TBEpmOH a3bl BXOIAT
MUHEpaJIbHbIE U OPraHWYECKHE BellecTBa. MuHEpallbHasl 4acTh IOYBbI CJIAraeTCs
MuHepanaMmu. [lo mpoucxoxxaeHuto OoHU ObIBAIOT MEepBUYHbIE W BTOpUYHbIE. [lo
XUMHUYECKOMY COCTaBy OOJIBLIIMHCTBO MHHEPAJIOB MEPBUYHBIX IPEACTABICHO
KHCIIOPDOJHBIMU COEAUHEHUAMM: OKCHJABI JK€lie3a M KpPEMHHs, LIINaT, CJIKIa,
docdart, cynphun. OpraHuka HETUTCS HA TEPBUYHYIO (OTMEPIINE PACTEHUS U
MOYBEHHYIO (hayHy) U BTOpuuHyt0. B TyHape obpasyercs 1-21/ra 1-0i1 opranuku, B
Tponukax 35-407/ra, o nponamHbIMu 2-31/ra, MOA MHOTOJIETHUMH TpaBamu 7-
101/ra. B oprannyeckoil yactu TBEPMOM (Da3bl BRIACISIOT CIab0pa3I0KUBIINECS
OCTAaTKU U IpyObIid TyMyC (BUIHO MOJI MUKPOCKOIIOM), OCTaTKU PACTEHUH, MbLIb —
COBCEM HHYEro HE BUJHO — BelIeCcTBO amop(dHoro cocrosiHusa. OpraHuveckas
4acTh MOCTYNAae€T B MOYBY C HAA3€MHBIMU 4YaCTAMHM PACTECHUM, TakXKe MpH
OTMHUPAHUM MHUKPOOPTaHU3MOB U KUBOTHBIX, oOWTalmux B mnoyBe. OcoOEHHO
00JIBIIOE KOJIMYECTBO MOCTYIAET C KOPHSAMH pacTeHWil. B pa3HbIX mmuporax mo-
pa3sHOMY: B XOJOJHBIX 30HaX 10 1ra, Bo BIIAXHBIX cyOTpommkax g0 250ura. B
COCTaB OpPraHUKH BXOJAT KUPBI, BOCK, LIEJIIIOJ03a, CMOJIbI, T'€MHIIEILII0I03a,
pPacTBOPEHHBIE YIJIEBOJOPOAbL, JIMTHUH W OPraHUYECKUE KHCIIOTHI (SHTapHas,
niaBesneBasi, OeH3oiHas). B opranmueckux ocrtarkax MPUCYTCTBYIOT 30JIbHbBIC

anemeHThl nuimM pacteHuil (CaKMgPFeSAIMn). Opranunyeckue BemiecTBa B
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MOYBE MPETEPNEBAOT PsJ MPEBPAIEHUNM, YTO CBA3AHO C UX MUHEpaau3aluei u
GbOpMUPOBAHUEM HOBBIX BBICOKOMOJICKYJIIPHBIX OPTaHUYECKUX COCIMHCHUN —
I'YMYCOBBIX BEIIIECTB, HAJIUYUE T'yMyCa M €ro KaueCTBEHHBIM COCTaB 3aBHUCHUT OT
dakTopoB MOYBOOOpazoBaHUd caMuxX T104B. [lOYBEHHBIM TyMyC MOCTOSIHHO
OOHOBJISIETCS 332 CUET MUHEpaIU3aIuu oprannyeckoro Bemiecta. K tBEpaoit dasze
MOYBBI OTHOCSAT TBEPJIbIE YACTUUKHU, KOJUIOUIbI, TUAMETP KOTOPBIX B Ipeienax
0,000lmMmm. OHM BHIHBI 1OJ MHMKPOCKOIIOM. B 1OYBE HaKaruMBarOTCA
MUHEpaJIbHbIC W OpraHuyYecKkue Koyuouisl. KoymoumaHeie p-pel oOecreunBaroT
xuMuueckue u pusnyeckue sapieHus. Kommonasl 061a1a0T psagoM 0COOEHHOCTEH:
CIIOCOOHOCTH K ITOTJIOMICHHIO BEIIECTB M3 MMOYBEHHBIX P-POB, IPUYEM TOTIIOMICHUE
MOXET OCYIIECTBJISITbCS B MOJIEKYJIPHOM M HOHHOM BuJe. BemecTsa,
HaXOJSIIIHECs B KOJJIOUAE, CIIOCOOHBI 3aMeIIaThCs Ha HAXOASIIUECS B pacTBOpE.
[IpucyTcTBHE KOJUIOMJIOB OOyClIaBiIMBaeT OOMEHHYIO M TOTJIOTHTEIBHYIO
CIOCOOHOCTH TOYBKI. PaznuuaroT ¢usnyeckoe norioimeHue (1eable MOJICKYJIbl) U
bu3uKo-xuMHUIecKkoe (0OMEHHBIC PeaKIMi KaTHOHOB M aHMOHOB). Mexy TBEp IO
u  okuakod Bazoit uAET mocTosHHBIM oOMeH. Kosutoumael MoryT  OBITH
pazHooOpasupiMu: + (0aszouzsl), - (amupowmsl), HEUTp. (amdomuTomIb!).
Bcenencrue manbsix pa3MepoB  KOJUIOMJBI O0pa3ylOT OTPOMHYIO CYMMAapHYIO
noBepxHOCTh: 1ecMm3 = lra. Koiton umeer Clo)KHOE CTPOCHUE: B LIEHTPE SAJIPO —
MOTCHITMAIONPEACIISIONNA WOH, KOMIICHCHPYIONTUE WOHBI, Mu((y3HBIA CIOM.
[TornoTuTenbHON CIIOCOOHOCTHIO TIOYB 3aHUMaIICs ['enpoil.

ITornoTurenbHass CIOCOOHOCTH ITOYBHI

— CIIOCOOHOCTH TOTJIONIATh WIIM 33JICPKUBATh B ceOE Ta3bl, KUJIKOCTH, COJICBBIC
pPacTBOPHI, a TaK ke TBEPJIbIC YACTUUKU YICPKUBATh. | epoiil paspadoTan yueHue
O TIOTJIOTUTEIBHON CHOCOOHOCTH TIOYBBI, OH OOBeAWMHWI ¢pakiuu (MeHee
0,0001MM) ¥ Ha3Bajd UX MOIMVIOTUTEIBHBIM KOMIUIEKCOM IMOYBBl. OH BBIIEIWI S
BHJIOB IIOTJIOTUTEIBLHONM CHOCOOHOCTH IIOYB: MEXaHMYECKOE IIOTJIOIICHHE
(00yCIIOBJIEHO TOPUCTOCTHIO TOYBEHHBIX MAacC, BEJIWYWHA 3aBUCUT  OT
IrPaHyJIOMETPHUUECKOTIO0 COCTOSIHUS MOYBBI, & TAKXKE OT €€ CIO0KEHHUS; caM IPOILeCC

— O9TO HU3MCHCHHC KOHICHTpALUH paCTBOpéHHOFO B IIOYBC€ BCHICCTBA,
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InorjiomacMbI€ BCHICCTBA AOJIDKHBI HOCHUTBL OJJICKTPO3apsad, TaKXKCE CIIOCOOHOCTh
AHHMOHOB JaBaTb C KAaTHOHaMH HCPACTBOPHMBLIC COJIM, BBIIIAAAIOIINC B OcaI[OK),
(bHBI/IIIGCKOC, XUMHUYCCKOC, (1)I/ISI/IKO-XI/IMI/I‘1€CKO€, OMOJIOrNYECKOE (3aKp€HJI€HI/IC
OTACJIBbHBIX BCUICCTB B JKUBOTHbLIX, PACTCHUAX, MUKPOOPIraHn3Max, OHH CITOCOOHBI
HaKallIMBaTb OPraHUKY MW MHUHCPAJIBHBIC BCIICCTBA, CHOCO6CTBYH 10 A0PpOAUTO
ITIOYBBI. KOJ’IJ’IOI/II[BI ONpCACIIAIOT PCKUMbBI TIUTAHHA, BOHHBIﬁ, BOSﬂYMHBIﬁ,
terioBoi. OT KOJIJIONAOB 3aBUCUT ACATCIBHOCTHL MHUKPOOPIraHM3MOB W PA3BUTUC

C/X pacTeHUM.).



