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HNPEIANCTOBUE

Kypc «l'eomorus HedTH U razay, omupaeTcs, ¢ OAHONH CTOPOHBI, HA
yCIexXu B TO3HAHWH TEOJOTHYECKHX 3aKOHOMEPHOCTEH pa3MeIleHUs
MECTOPOKACHUH He()TH U ra3a B 3eMHOW KOpe, a ¢ APYrod — Ha TOCTH-
JKeHUs B 00JIAaCTH OPraHWMYECKOW TC€OXMMHUH, pacCMaTpHBAIONIEH BeCh
MyTh MPeo0pa3oBaHUsl WCXOAHOTO OPTaHWYECKOTO BEI[ECTBA B JIUTO-
chepe u GopMupoBaHUs cocTaBa HE()TU U raza. ITOT KypC SBISCTCS
OJTHOM M3 TTIaBHEWIINX MPOQUINPYIOIINX JUCUUILIUH BBICIIETO HeTe-
ra3oreoIoTHYecKoro o0pa3oBaHus. VIMEHHO MO3TOMY JaHHOE ydeOHOe
nocoOue MpeacTaBisieT HaydHO-METOINYECKYI0 U MPaKTHYECKYIO ILIeH-
HOCTh. HeoOxoaumocTh ero u3naHus OOYCIOBIMBACTCS HEAOCTATOY-
HBIM METOJUYECKHM 00eCTIeUeHUEM TUCITUTLINHBL.

YuebHOE MocoOre MpeaHa3HAuYCHO IS CTYJACHTOB OYHON W 3a04-
HOW (hopM oOyueHMs. MaTepuas U3JI0XKEH C MPUBJICUCHUEM 0a30BBIX
TEPMUHOB U MOHATHU, YTO YIPOLIAET CTYJACHTaM BBINIOJHEHHUE J1abopa-
TOPHBIX ¥ CAMOCTOSITENILHBIX pa0oT.

Lenpto MTUCHUTUIMHBI SBISIETCS M3yYeHHE YCIOBUH 00pa3oBaHUs H
3aKOHOMEpPHOCTEH pa3MeIeHHs] TOPIOYMX IMOJIE3HBIX MCKOMaeMbIX (yT-
ns1, HepTH, Taza, Topda, TOPIOYMX CIIAHIIEB) WX COCTaBa U CBOWCTB.
PaccmaTtpuBaeTcst 3BOMIONUS TPUPOIHBIX YTIEPOAUCTHIX COSAMHEHUN
OT >KUBOT'O BEIIECTBA /IO TOPIOYHX MOJIE3HBIX UCKOMAEMBIX, TyTH U Me-
XaHU3MBI TIPEBPALICHHS] OMOIOTHYECKUX CUCTEM B T€OJIOTHYECKHE 00h-
€KTBI, OMPEAETSIOTCS OCHOBHBIE MPHU3HAKH, MO0 KOTOPBIM IPOHUCXOIUT
pasjiesienne UCXoHoro opranudeckoro Bemectsa (OB) ams obpasosa-
HUSI TBEPJIBIX, KHUJKAX U Ta3000pa3HBIX TOPIOYMX UCKOMAEMBIX, CTAIN
npeoOpazoBanusa OB.

3aaueil QUCHMIUIMHEI SBJSIETCS CO3aHue 0a3bl MOHATHI U ompe-
JeNieHri, 00pa3yromuX QyHIaMeHTAIbHYI0 HAyKy — OCHOBaMH 3HaHUH
0 CBOWCTBax M COCTaBE YIJIEBOAOPOIOB, MX KJIACCH(UKAILINH, O MPOUC-
XOXJIEHHH YTJIEBOJOPOAOB, O Mpoleccax (HOpMHUPOBAaHUS U 3aKOHO-
MEPHOCTSIX Pa3MEIICHUs] MECTOPOXKACHUI HEPTH U rasa.

Jucuunnuaa b1.B.05 otHOcuTcs k bnoky 1, BapuatusHoli ero
yactu. Ee ocBoenne npoucxoaut B 4 cemectpe.

Jannas nucnuminHa OaswpyeTcsl Ha 3HAHUSAX JUCIUIUHH: «leo-
TOTHSI», «XUMHS» U 00ECIeUnBaCT yCIHEIHOE M3YYCHUE TUCIUTUINH:
«OxpaHa okpykarouiei cpeasl B HeTera3oBoM jeney», « XuMusi HeTu
U Tazay.



JI71st OCBOCHMSI AMCIMIUIMHBI CTYICHTBI JIOJKHBI:

- UIMETb TpeICTaBIeHNs 00 YCIIOBHUIX 3aeranus He)TH U rasa B 3eM-
HOH KOpe, O THIaX KOJUIEKTOPOB M MOKPBIIICK, MPHPOJHBIX pe3epByapax,
IUTACTOBBIX JIABIICHISX M TEMIIEpaTypax, JJOBYIIKaX He(TH U raza;

- UMETh MPEJCTABICHUS 00 YCIOBHUIX (DOPMHUPOBAHUS U pa3pylie-
HUS 3aJIeXKel, O JOKAJbHBIX M PETHOHATBHBIX CKOIUICHUSIX HedTH U ra-
3a; 0 perHOHAJBHBIX HE(PTEra30HOCHBIX KOMIUIEKCAX;

- 3HaTh NPHUHIMIBI KiIacCU(UKAIMKA TPUPOTHBIX PE3epPBYapoOB,
JIOBYIIIEK, 3aJIe)KEH, MECTOPOXKICHUH HePTH U Tasza, 30H HedTeraszo-
HaKOTUICHHS;

- UMETh MPEJICTABICHHSI O MPUHIHIAX HEe(Tera3oreoIornaeckoro
paiioHUPOBaHUSI M 3aKOHOMEPHOCTSIX MPOCTPAHCTBEHHOTO Pa3MEIICHUS
He()TH U ra3a B 3eMHOH KOpe;

- 3HAaTh BONPOCH T€OXUMHHU HE(PTH M Ta3a; UMETh MPEICTaBICHUS
0 TEOXUMHH YTIIEpOJa, MPUPOJHBIX TOPIOYUX HCKOMAEMBIX, OCOOCHHO-
CTSIX HAKOIUJICHHUSI, 0OCOOCHHOCTSIX HAKOIUICHHSI M MpeoOpa3zoBaHus op-
TaHUYECKHUX COSMHEHUH TPH JINTOT€HEe3€ 0CaI0YHBIX MTOPOJI;

- 3HaTh COCTaB M (PHU3MKO-XMMUYECKHUE CBOMCTBA HedTell u razos,
XapakTep MX W3MCHEHHMSI B 3aBUCHUMOCTHU OT BJIMSHHS PA3IMYHBIX MPH-
POIHBIX (PaKTOPOB;

- 3HaTh NPOOJIEMBI MMPOUCXOKACHH HEQTH M Ta3za, MUTPALMU YT-
TeBOAOPOIOB, (opMupoBaHUs 3aliexkeld, OCOOCHHOCTH 30HAIBHOCTH
nporeccoB HererazooOpa3oBaHus U He(TEra30HAKOIUICHHS, 3aKOHO-
MEpPHOCTH NPOCTPAHCTBEHHOTO pa3MElIeHHs CKOIUICHWH He(TH U rasa
B 3€MHOM KOpE;

CamocrosiTenbHast paboTa CTy/IeHTa U HCIOIL30BaHUE Kypca JIeK-
Uil crocoOcTByeT (hOpMUPOBaHUIO Y 0OydJaroIerocs Habopa KoMiie-
TEHIUI U CIOCOOHOCTH K CaMO0Opa30BaHMIO.

[Ipy u3ydeHun AUCHUILTUHBI (GOPMHUPYIOTCS CIIEIYIOIIIe KOMIIe-
TCHLIUH:

- CIIOCOOHOCTB K cCaMOOpraHu3anuy u camoodpazosanuto (OK-7);

- CIIOCOOHOCTHh BOCHPWHHMATh, HAKAIIMBATH W aHAIU3HPOBATH
(GyHIaMeHTaNbHBIE U MPUKIAIHbIC 3HAHKUS B O0JIACTH €CTECTBEHHBIX H
TEXHHYECKUX HAYK C HUCIOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMIIBIO-
TepHbIX U ceTeBbIX TexHojoruit (OITK-1).



Jlexknusa 1 .
POJIb HE®TU UTA3A B MUPOBOM XO34AUCTBE.
NPUPOJHBIE 'OPIOUUE NCKOITAEMBIE

IInan nexkyuu

Poxn HEdTH ¥ ra3a B MEPOBOM XO3SHCTBE.
[Ipupoanbie roproyre UCKONaeMble.

OO0mue mpu3HaKK U CBOKWCTBA BCEX KayCTOOHOIINTOB.
OTnymst KayCTOOMOIUTOB.

OO0pa3oBaHue KayCTOOHOIUTOB.

arwbdE

Ponb HedhbT 1 rasa B MUPOBOM XO35MCTBE

Hedts yemoBexoMm wmcrmons3yercs o4eHb naBHO. E€ moObBanmm u
HCITOJIB30BaNH emi€ 3a 5-6 ThIC. JIeT A0 H. 3. BHavanme HepTh mpUMeHs-
Jlach B MEAMIIMHE, CTPOUTENBHOM JeJie, JIsl OCBEUIEHUS U B BOGHHOM
Jiesie B BUJIE 3aKUTaTeIbHOTO CPECTBA.

o Bropoii mooBuHB! XIX cTOJETHS HEPTH B OYEHB HEOOJBIIOM
KOJIMYECTBE B €CTECTBEHHBIX BbIXOJaX €€ Ha JTHEBHYIO MOBEPXHOCTb.
I'myOuHa KOJIOALIEB PEAKO JOCTUTaja HECKOJBKUX JIECATKOB METPOB.
B Kurae emg 3a 200 ner m1o H.3. OypHIUCH CKBOKWHBI IPU TTOMOIIH
0aMOYKOBBIX IIITAHT.

Bypenue ckBaxuH mpH MOMOITH OYpOBBIX CTAHKOB Ha4yaJloCh B Ce-
pemune XIX cromerus. [lepBrie HeTIHBIE CKBAXKHHBI PYYHBIMH OYpO-
BEIMH cTaHKaMu Obutn mpoOypeHbsl B baky, Ha CeBepHom KaBkase,
B [Ipukacnuiickoi HM3MEHHOCTH. [lepBble CKBaXKHHBI, TIIyOWHOH [0
70 M, naBmue GoHTaHbl HeBTH, ObUTH TIPoOypenbl Ha KyOanu (1864 r.)
u Ha AnmepoHckoM nonyoctpose (1869 r., bamaxansr). OgunmaasHas
JlaTa BO3HUKHOBEHUA He(PTAHOM nmpombItieHHOCTH B Poccnn — 1871 T.
Pocty mo0buu HedTH CHOCOOCTBOBAIO OCBOCHHE CIIOCOOOB mepepa-
0otku HedTH. B Havane XIX Beka MOABMINCH MEpBbIE HE(TENEPEroH-
HbI€ YCTAaHOBKH JUIsI IONY4Y€HHUsI KEpOCHHA. bonbIoi BKiIaJ B pa3BUTHE
HedTenepepadaThIBAlONIETO MPOU3BOJICTBA U MUCIONB30BaHUS HEPTH H
MPOIYKTOB €€ TepepadOoTKM BHEC BENUKHH PYCCKHM  yYCHBIN
J.U. Mengenees. [log ero HabnroneHnemM cTporiiuch B Poccuu niepBoeie
HeTereperoHHble 3aBO/Ibl, OH MPEUIOKUII MEPEBECTH MOPCKOH (IIoT
Ha He(TSIHOE TOTUIHBO.



Pemarormm TomukoM K OypHOMY pOCTy J00BYM HeTH U e€ nepe-
pabOTKK TOCTYXWIO TMOsBICHUE B KoHIe XIX croyetust mBurateneit
BHYTpeHHETo cropanusa. Ecmu mo 60-x romoB XIX cronetus B mmpe
JIOOBIBATIOCH A0 5 TBIC. T HEPTHU B TOJ, TO K Ha9alry XX CTOJICTHSI 00b-
€M T0/I0BOM NoOkuM HeTH HocTuran yxe 20 MIH. T.

K magany XX crometus HedTh moOBBasiach B 19 rocymapcTsax.
B 1940 r. Hed1p moOwBastack B 39 crpanax, B 1973 r. — 63, B 1980 1. —
68 cTpanax mupa.

Hwu oiHa oTpaciabh MPOMBIILICHHOCTH B MUPE O TOOBIUE TOJIE3HBIX
MCKOTaeMbIX B XX BeKe He 3Hajla TAKMX OBICTPHIX TEMIIOB POCTa, KaK
Hed)Te- U ra30100bIBaIOIIKe. DTO 00YCIOBICHO TEM, YTO HE(PTh M ra3
HE TOJbKO 3(()EKTHBHOE TOILUIMBO, HO M T€M, 4YTO HE(Th U ra3 — ICH-
HEHIe WCXOMHBIE MPOMYKTHI ISl XUMHUYECKOW U OMOXMMHYECKOM
MIPOMBIIIUIEHHOCTH.

B romnmBHOM Ganance ctpan Mupa B 1910 r. Ha gonto HEQTH MpU-
X01In0ch Beero 3% (IpUpOAHBIN ra3 HE MPUMEHSIICS ), OCHOBHASI OIS
(65%) mpuxonnnack Ha KaMeHHBIH yrois. B 1970 r. B TonnmmBHOM 0Oa-
JlaHce cTpaH mMupa HedTh 3aHuMaia yxe 34%, raz — 18%, xaMeHHbBIH
yrosib — 32%. B 1992 r.: vedtb — 40%, ra3 — 22%, yroas — 27%.

B coBpemenHOM Mupe Bce Ooublliee 3HaUEHHE MPUOOPETAET MPH-
poausli ra3. B konie XX cTojieTus ra3 NpeBpaTWICS B CYIIECTBEHHbIN
¢dakTop 3KOHOMHHYecKOoro pasBuTus. Ocoboe BHHMaHHE YAENSeTCs
CXKIDKEHHOMY TIPUPOTHOMY Ta3y, COCTOSIIEMY W3 3TaH-OyTaHOB, TEH-
TaHa ¥ TeKcaHa. DTH KOMIIOHEHTHI TIOYTH HAIEJO0 U3BJICKAIOTCS U3 MIPH-
POJHOTO Ta3a Ha ras3ornepepadaThIBAIONIMX 3aBOJAX, a 3aTeM HCIOJIb-
3YIOTCSl KaK ChIPb€ JUIS TIOJY4YCHUS IJIaCTMACC, B BUJIE TotuiuBa. Kpome
TOTO, TIPUMEHSETCS] TEXHOJOTHS IO MPEBPAIICHUI0 METaHa B JKUIKUE
yrieBojaoposl. Takol 3aBon paboraer B HoBoii 3enanauu, rae npous-
BOJIMMBIM Ha HeM OeH3UH Ha 1/3 MOKPHIBAET MMOTPEOHOCTH 3TOTO IOCY-
JlapcTBa.

Iupoko u3BectHO BhicKaspiBanue .M. MenaeneeBa o ToM, 4TO
CXKUraTh HePTh B TOMKE — 3TO BCE paBHO, YTO PaCTAILUIMBAThH IeYb ac-
curHanusiMu. C cepenunsbl 40-x ronoB XX CTOJETUSI B MUPE UHTEHCUB-
HO HaYMHAET Pa3BUBAThHCS HEPTEXUMUIECKAS IPOMBIIUICHHOCTh. OIHH
13 OCHOBHBIX IPOJYKTOB MEpPepabOTKH CHHTETHYEeCKHU Kayuyk. Oc-
HOBHOW MHOTPEOUTENIb CHHTETUYECKOI'0 Kaydyka aBTOMOOHIIbHAS IPO-
MBIIUICHHOCTh. Hampumep, Ha MIMHBI OOJBIIETPY3HOTO camMocBaja
uaét okojo 3 T kKayuyka. M3 HeTH TOMYYarOT IIMPOKUH CIHEKTP



TJIACTMACC, CHHTETUYECKHUX BOJIOKOH. [lonmaTuieH — NpoayKT nmonume-
pu3anuu razoodpasHoro stuneHa. Ilytem omoxumuueckoi mepepabot-
KA HE(TAHBIX YIVIEBOJOPOJOB IIOJNYy4YalOT OEJIKOBBIE BEIIECTBA.
B Hacrosiiee BpeMsi CHHTETHICCKHH OEJIOK HIET B CEIIbCKOE XO3SHCTBO
Ha OTKOPM KMBOTHBIX M INTHI. B MeHIO yenoBeka Takke YK€ BXOIAT
NPOIYKThI, IPUrOTOBIEHHbIE U3 HedTH. Hampumep, Macio B mmnporax —
3TO NMPOAYKT HepTeXUMUU. DKcrepThl BceMupHO# opranusanuu 3apa-
BOOXPAHEHUS TPENIOoJaraloT, YTo K Hayaldy TPEThETrO THICAUYENIETUS B
panyoHe YeJIoBeKa B 3HAYMTEIILHOM KOJIMYeCTBe OyayT HPUCYTCTBO-
BaTh 3aMEHHUTENHN MsICa U MOJIOKA.

U3 sroro xparkoro o030pa BUAHO, Kakass pOJb MPHHAIICKUT
HETH U Ta3zy B MHPOBOH SKOHOMHKE. OTPOMHO BIUSIHAE 3THX TI0JIE3-
HBIX HCKOIMAEMbIX U HA MUPOBYIO MTOJUTHKY.

B XX Beke He(Th cTama (pakTOPOM BOCHHOW MOIIMU TOCYIapCTB.
Bropast MupoBas BoiiHa cTajia BOWHOM MOTOpOB. Y IapHasi CUJia COBpe-
MEHHBIX apMUH TIOYTH [ETUKOM 3aBUCUT OT TOILUIMBA, HAYMHAS OT Opo-
HEMalINH 0 PakeT. 3HAYMMOCTh HE(TH KaK CTPATETHYECKOrO ChIPhS
MOYKHO MPOAEMOHCTPUPOBATh Ha mpuMepe HedTssHOTo Kpusuca 1970-x
rojoB. B 1973 r. crpansl OIIEK (cTpansl skcrioprepbl Hed T bimkHe-
ro u Cpennero Bocroka) Hapsigy ¢ TpeOOBaHHWEM MOBBIIICHUS 1IEH Ha
9KCIIOPTUPYEMYIO HE(QTb, BEIIBUHYJIH P MOJIUTHUYECKUX TPeOOBaHUH,
B CBsA3M ¢ arpeccuedl Mspamns Ha bimxnem Bocrtoke. Paspasuics
HEQTSIHOW KPHU3HC, B pe3ybTaTe KOTOPOrO B MUPE PE3KO MOACKOUMIN
LEeHbI Ha He(Th, KPU3HC 3aTPOHYJ BO MHOTHX CTpaHaX OTpacid Mallu-
HocTpoeHus: U Tpancropra. Oxkynamus Kyseiita Upakom B 1991 r.
u mocnenyromas BoeHHas omnepauus CIIA u 3amagHbBIX TapTHEPOB
"Bypst B mycThIHE" HampsMYyrO CBsi3aHbI ¢ TeM, 4To KyBelT obnamaer
OTPOMHBIMH 3amiacaMi HEPTH.

HedTb ¥ ra3 ucKimounTeNbHBIH (akTop YKOHOMHUYECKOTO pa3BU-
TUS TocyAapcTB. Spkuil Tomy mpumep ctpansl Ilepcuackoro 3anusa,
KOTOpbIe OJarofapsi OrpoMHBIM 3anacaM He()TH NpeBpaTHIIMCh B Oora-
TEWUIMe CTPaHbl MUPA.

B Hacrosimee Bpemst B Mupe HacuuThiBaeTcst Ooiee 210 rocy-
JapCTB, CPeau KOTOPBIX OKOJIO IOJIOBMHBI pACIOararoT 3arnacaMu
HeTH U rasza ¥ JOOBIBAIOT X HA CBOCH TEPPUTOPUU WIIH B Ipejeiax
BXOJSIMX B UX COCTaB akBaTopuid. [Ipuuem BBITOJHA HE NOOBIYA H
npojaxka He(TH M Tasza, a MPOM3BOJACTBO M MPOJAAXKa MOJyYaeMbIX U3
HUX MOTOPHOrO TOIUIMBA, Macell, IIacTMacc W Ap. Marepuanos. Taxk,



B CIIIA B Hauane 90-x romoB XX CTOJNIETUS MOIHOCTh HedTenepepa-
0aTHIBAIONIMX 3aBOJIOB COCTABIsIa OKOJO 2 MJIH. T He(TH B CYTKH
(CIIA mobsBamu okoo 350 MIIH T) TIpH TITyOHHE TIepepaOdOTKH OKOJIO
80 %. Kpome MOTOpHOTI'O TOIUIMBA W Macej, 3TH 3aBOJbI JAIOT CHIPHE
JUTsl He(hTeXMMUYECKOTo CUHTe3a (BhimyckaeTcs okoyio 1000 HaumeHo-
BaHUH - TACTMACCHI, KAY4yK H Jp.).

MpupoAaHbie roproyme uckonaemble.

TepMHuH «KaycTOOHONUTHI» B TEPEBOJE O3HAYAET: TOPIOYHMA Ka-
MEeHb OWOTEHHOTO IMPOUCXOXKIEHUSI. DTOT TEPMHUH OBUT IIPEIJIOKEH B
1908 r. Hemenkum yaeHbIM I, [ToTOHBE 11 YTIIeH U TOPIOYUX CIIAHIIEB,
KOTOPBIC UM TTOAPA3/IEISITUCH Ha:

— TYMMUTBI, 00pa30BaBIIMECS U3 OCTATKOB BBICIINX, MPEUMYIIE-
CTBEHHO OOJIOTHBIX pacTeHui (Oypblii, KAMEHHBIH yroJb);

— camponenuTsl, 00pa3oBaBIIMeCsS B PEe3yJbTaTe 3aXOPOHEHUS Ha
JTHE BOJOEMOB HU3IIUX OPTaHW3MOB, B OCHOBHOM IUTAHKTOHHBIX BOJZIO-
pocieii (keporeH roprYHx ClIaHIeB, Oorxen);

— NMUNTOOMONUTHI — YIJIM, OOOTalllCHHbIC HauOoJIee CTOHKUMHU K
Pa3JIOKEHHIO KOMITOHCHTAMH PACTUTENHHOTO BEIIECTBA — BOCKAMH,
MCKOTIAeMBIMH CMOJIAMH U JIp.

B nanbHeiieM OOIICNPUHATHIM CTAJI0 KayCTOOMOJMTHI ITOJpa3-
JISJISTh Ha JIBa OCHOBHBIE psifa:

— KayCTOOMONMTHI YTOJILHOTO psija — carmporeiu, Topd, Oypsie
YIJIH, KAMEHHBIE YTIIH, aHTPAIIUT.

— KaycTOOMONHUTHI HE(YTSHOTO psga — rasbl, HEPTH, MAIBTHI, ac-
(danpThl, 030KEPHUTHI U JAPYrHe NpUpOAHbIE OMTymbl. HexoTtopele uc-
CJIeJTOBATEIH CIOJIa )K€ OTHOCSIT OUMYMOUOb.

K éumymouodam otHOCATCS BellecTBa, pacCesHHBIE B OCaJKaxX U
0CaJIOYHBIX TOPHBIX MOPOJAaX U PACTBOPUMBIE B HEUTPAIbHBIX OpraHu-
YECKHX PacTBOPUTENSIX: METPOJIeHHOM 3dupe (Jerkoi ppakuuu HedTH,
COCTOANIEH MPEUMYIIECTBEHHO M3 TICHTAaHOB M I'€KCAHOB M BBIKUTIAIO-
meit mpu Temneparype 35-70 °C), GensoneCgHg, crmpro-6ensoe, co-
CTOSIIIEM M3 PAaBHBIX 00BEMOB OEH30Ja M STHJIOBOTO CHHPTA, XJIOPO-
¢dopme CHC13;. Ha cragusx quareHesa U CeIMMEHTOTeHe3a OUTYMOUIbI
00pa3yroTcst OMOTeHHBIM ITyTEM HEeTOoCpeACTBEHHO U3 nepBuuHoro OB,
coJepKallerocsi B Ocajke, a Ha CTaJWU KaTareHesa OHM OOpasyroTcs
yke aOMOTeHHBIM IyTEM 3a CUeT TepMOJIM3a M TepMOKaTajiu3a mpeoo-
pazoBannoro OB.



Haubonee nerxas HedrenogoOHas ¥ MHUTPalUOHHOCTIOCOOHAsS
4acTh OUTYMOUJIOB HA3BIBACTCS MUKPOHEPHMbIO NI NPOMOHEPmMbIO.
MukponedTh Takke Kak 1 MatepuHckoe OB paccesHHa B HeQTEIpOn3-
BOJUIIIMX TIOPOJAX, MO3TOMY (hOPMHUPOBAHUE MECTOPOXKIECHUN HEDTH U
rasa CBSI3aHO C KOHIEHTpalMed MUKpPOHE(TH WIIM Ta3a, KOTopas ocy-
LIECTBJIAETCS [TOCPEICTBOM UX MUTPALMU B IIOPUCTOM U TPEILIMHOBATON
BOJIOHACBHIICHHOW CPE/Ie 3¢MHOM KOPBI, U MOCIEAYIOMEN aKKyMYJISILUU
B JIOBYIIKAX Y HEITPOHHUILIAEMBIX IKPaHOB.

Haubonee monmHas kinaccuukanus KaycTOOHOIUTOB, B OCHOBY
KOTOPOH IOJIOKEH T'eHEeTHYECKUH MPUHIMII — FE0JIOTHYECKUE YCIOBHS
o0pa3oBaHMs TOPIOYUX HCKOMAEeMbIX, ObUIa TpeiokeHa B 1961 r.
B.A. Ycenenckum u O.A. PagueHko.

[Ipennoxennas kmaccupuKalus MPeNCTaBIsieT coOoil OMoK —
auarpaMmMmy, COCTOSIIYIO M3 JABYX BETBEH, KOTOPBIE COOTBETCTBYIOT
pa3iIn4YHbIM TCHECTHYCCKHUM THUIIAM Kay0T06HOHI/ITOB. JleBass BeTBbL
npezcTaBiseT co0oil 00pa3oBaHue U MOCIEAYIONUE W3MEHEHUS TOPIO-
YMX HCKOIIAEMbIX YTOJBHOIO psiAa, mpaBas — KayCTOOMOIUTOB HedTs-
HOI'0 psaa. B ocHoBanuu 1€BO# BETBU MOKa3aHbI HNCXOOHBIC IMPOJAYKThI
00pa3oBaHHs KayCTOOMOIMTOB: BBICIIUE PACTCHUS U HU3LIME OpPraHH3-
Mbl. Ha ocHOBaHMM pacmonokeHsl OJIOKH, TOpLEBas 4acTb KOTOPBIX
XapakTepu3yeT reOXHUMHUUECKUe U (haruanbHble yCIoBUs Mpeodpa3oBa-
Hust OB. Kpaiinsist ieBasi BETBb MOKA3bIBACT, YTO B 30HE Cy0a3paibHOTO
BBIBETPHUBaHUs 00pa3yloTcsl BhIBETpEIOBble yriu. CTpenKu, Hampas-
JICHHBIE OT MPaBOro OJOKa YrOJbHOW BETBH K HEPTIHOM, YKa3bIBAIOT Ha
TEHETHYECKHE CBSI3U KayCTOOMOIUTOB HE(DTSHOTO psija C MOPCKUMH U
MMPECHOBOJHBIMU CalponeisiMu, MHHCPAJIbHBIMHU OCaJlKaMHu, 060ra-
uieHHbIMU OB 0T0KeHUl 03€p U MOPCKUX BOJOEMOB.

Psan xaycToOHOMNTOB YTOJNBHOTO pAa HAYUHAETCS C IPAKTUIECKH
HEM3MEHEHHOTO PAaCTUTEFHOTO BEIECTBa — callporesield U carpomnenu-
TOB, a Takxke Topda. [na obpasoBanus Topha HEOOXOAUMO HAKOIUIE-
HHUE U COXpaHeHHe OOJIBLIOro KOJIMYECTBA OCTATKOB BBICIINX PACTEHUH,
IMPUYEM 34€Ch ITIAaBHYIO POJIb UI'PAal0OT KIIMMAT U TCKTOHHUKA. HOHSITHO,
YTO CKOPOCTh POCTA PACTEHHH BO MHOTOM 3aBHCUT OT TEMIEpaTypHBIX
YCIIOBUH M BIaKHOCTH, OJTHAKO B TPONMUYECKUX 00JOTax Top(h BCTpeda-
€TCsl OYEHb PEAKO. DTO MPOUCXOAUT MOTOMY, YTO B TPOIMHMYECKHX 0O-
JIOTax IMPOUCXOJAUT YCKOPEHHOC T'HHUCHHUE PACTUTCIIBHBIX OCTATKOB M
Topd He obpa3zyercs. braronaps HUCXOIAIUM TEKTOHUYECKUM JIBHKE-
HUSIM CKOPOCTh HaKOIUICHHSI PACTUTEIIbHBIX OCTATKOB YBEIUYUBACTCS U



OpraHUYECcKUe OCTATKH, HAXOMASAIINECS B CTOSUEH BOJE MEPEKPHIBAIOTCS
OpPraHUYECKUMH OCTAaTKaMH W MHHEPAJbHBIM OOJOMOYHBIM MaTepha-
JIOM, 00pa30BaBIIMMCS TIO3IHEE.

Mukpoopranu3Mbl UIPar0T akKTUBHYIO POJIb B Ipolecce o0pazo-
BaHust Topda. Ha 3T0 ykaspiBaeT Hanuuue B TIIyOOKOMOTPY>KEHHBIX
TOpGSHBIX 3alIeKax YIJIEBOJOB, aMHHOKHCIOT, aMHUHOCAXapoB W JIU-
IHUIHBIX KOMIIOHEHTOB, 00pa30BaHUE KOTOPBIX CBA3BIBAETCS C ESATEIIb-
HOCTBIO MUKPOOPTaHU3MOB.

[Tpouecce! yruedukanuu Topda NpUBOIAT K 00pa30BaHUIO OYpPHIX
yIJIel, KOTOpbIE MOAPA3IEeIIIOT HA TYMYCOBBIE U CaIpOIICJIEBEIE.

Yenegpuxayun — npoyecc xumuuecxoeo u uzuueckozo usmene-
Hus OB, npowedwux cmaouio mop@oodpazosanus noo oelcmsuem
memnepamypul, 0a61eHUs U 2e0102ULECKO20 8PEMEHU.

['MaBHBIM KOMIIOHEHTOM T'yMYCOBBIX OYpBIX YIJICH SIBJISI€TCSI Belle-
CTBO, 00pasyroleecs B pe3yJbTaTe TyMU(UKaIUK TPEeBECHBIX TKAHEH.

CanporeneBble yriin 00pa3yloTcsi U3 TOHKO3EPHUCTHIX OpraHuye-
CKUX WJIOB, 00pa3yIoInXcs B MEJIKOBOAHBIX BOZOEMAX: 03€pax, Npyaax
u naryHax. OHU, KaK IPaBUJIO, HE MPOXOJIAT Yepe3 CTaauto Tophoodpa-
30BaHUS U CBS3aHBI C TMAareHETUIECKUMH H3MEHEHHSIMHU 0CaJKOB, 000-
rameHHbIX BBICOKUMH KOHIEHTpauusiMu OB.

ITo mepe yBenn4eHUs] HHTEHCUBHOCTH KaTareHETHYECKUX MPE0d-
pa3oBaHMii OypbIX yrJIed MPOUCXOIUT 00pa30BaHUEC KaMEHHBIX YIJICH.
I'maBHBIMM KOMIIOHEHTAMH YIJIEH BBICOKMX MapOK SIBJISIFOTCS JICHIITH-
HUT, BUTPUHUT, WHTePTUHUT. Hambomee pacmpocTpaHeHbl B YITISIX
TBEp/ble, OOTaThle YIIEPOAOM W XPYNKHE YaCTHILI BUTPHHUTA. DTOT
Mayepan MIPOKO UCTIONB3YIOT B TEOXUMUYECKUX UCCIIEIOBAHUSX.

Mauyepanwt — onpedensemvie n00 MUKPOCKONOM KOMNOHEHMbL Y 2-
717 (HaseaHue 0aHo No AHOAO2UU C HA36AHUEM «MUHEPATbLY)

IIpaBas BeTBb quarpammsl B.A. YcneHcKkoro npencTaBiser cxemy
00pa3oBaHMA U MOCIEIYIOMIET0 N3MEHEHHS KayCTOOMOIUTOB HEPTSIHO-
ro pAaja.

B ocHOBaHMM HIKHETO TpaBOro OOKa pacroyioKeHbl He(Th U
NPOAYKTHI €€ U3MEHEHHs B PE3yJIbTaTe PasInHbIX IPOLIECCOB: CJEBa
MUTPALMOHHBIX — T'a3bl U JIeTKHe He(TH, cripaBa — NPOLYKTHI, 00pasy-
IOIIHMECs] B PE3yJIbTaTe BBHIBETPUBAHUS JIETKUX NMapadUHUACTHIX HeTer
(BemiecTBa TPYIIITBI 030KEPUTA).

Ha Giokax pacroyioXeHHBIX BBILIE, [TOKa3aH MEPEX0 0T METaHO-
BbIX He(rell kK HaQTEHOBBIM, a 3aTeM K Ha(TEHOBO-apOMAaTHYECKUM.
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OTO MPOUCXOIUT B PE3yNIbTaTe THIEPTEHHBIX MPOLIECCOB, MPH KOTOPHIX
MPOUCXOAMUT oboraiieHne HeTel TAKETBIMU CMOIUCTHIMH KOMITOHEH-
TaM{ M TOCTENEHHOE NMPeoOpa3oBaHKue MX B MAJbTHI, ac(aibThl, a O-
TOM B ac(habTHTHI M KEPUTBHL.

Knaccudpukanmnonnas cxema MOKa3bIBaeT, YTO B MPOLIECCE JIUTO-
reHe3a ITpH IMOTPYKEHHH TOPHBIX MOPOX U POCTE JMTOCTATHYECKOTO
JIaBJICHUS] W IUTACTOBOW TeMIepaTypbl (PU3MKO-XMMUYECKHE CBOHCTBA
KayCTOOMOJIMTOB YrOJBHOIO U OMTYMHOTO PSI0B cOmmxkarorcs. B pe-
3yJbTaTe KEPUTaM IO CTETEHU MeTaMOp(pu3Ma COOTBETCTBYIOT KaMeH-
HBIE yTJIM, a aHTPAaKCOJIWTaM — AHTPAlHUTH. B KOHIE KaTareHesa —
Hadane MetamopduaMa, mpu Temmepatype cbime 300 °C roproune nc-
KomlaeMble O0OMX pSAOB TPEBPAIIAIOTCS B OPTaHUYECKHHA TrpadurT.
[Ipoucxoaur 310 B pe3ynbrare KapOOHW3ALUH, YIiIeDUKALUH, HIH
obyraepoxxennoro OB. Ilog aTuMu mporieccamu MIOHUMAETCS IIpeodpa-
3oBanre OB, KOTOpoe BeleT K YBEIHUYCHHUIO COJEpKaHUs yriepoja 3a
CYET YMEHBIICHHUS KOJIMYECTBA BOJAOPOAA M JPYTUX TETEPOATOMOB.

O0muMH MPU3HAKAMH M CBOIiCTBAMH BCeX KAayCTOOHMOJIUTOB
SBIISIFOTCSL:

1) roproyectb; 2) OMOTEHHOE MPOUCXOXKICHHE; 3) 00pa3oBaHUE B
ocajJikax M OCaJ0YHBIX FOpHBIX noponax u3 OB B mponecce iuTorexe-
3a; 4) mpeoOpa3oBaHHE B pE3yJIbTaTe H3MEHEHHUS TI'€OXHMHUYCCKHX
YCJIOBHI, TEMIIEpaTyp U [aBleHUil; 5) mpeobiagaHue B 3JIEMEHTHOM
COCTaBe yIJIepoja, KOTOPBI 00pa3zyeT pa3iuyHble 10 CIOKHOCTH U
MOJICKYJISIPHOI Macce COSAMHEHHSI C BOJIOPOJIOM; 6) MPUCYTCTBHE re-
TEPOATOMHBIX KHCIOPO/-, CEPO- U a30TCOACPKAIINX COSTHHEHHN.

Kpome o011imx CBOMCTB KayCTOOHOJIUTBI 000X PSZOB UMEIOT OTJIH-
YUTe/bHbIE IPU3HAKH U CBOWCTBA, INIABHBIMH M3 KOTOPBIX SIBJISTFOTCSL:

1) OtHoweHne 3anexell K BMEIIAOIIeH MOpOe: KayCTOOHOIUTBI
YrOJIBHOTO Psijia CHHTEHETUYHBI, a KayCTOOMOJNUTHI HE(QTSIHOTO psija
SMUT'CHETHYHBI;

2) I'eHeTHyecKuil TUI KCXOIHOTO BELIECTBA: VISl KayCTOOMOINTOB
YrOJIBHOTO Psijia HCXOJHBIM B OCHOBHOM OB BBICIINX pacTeHWi, a JIs
KayCTOOHOIUTOB OMTYMHOTO psiga — OB HM3MIMX OpraHn3MoB (TJIaHK-
TOHa, OEHTOCA);

3) KoHmeHTpanus HCXOTHOTO BEIIECTBA B OCAJIKAX U OCAIOYHBIX
MOPOJIax: KayCTOOMONUTHI YTrOJBHOTO psijlia CBSI3aHBI C KOHIICHTPUPO-
BaHHBIM OB, a KkaycToOMONIUTH OUTYMHOI'O psiia B OCHOBHOM C pacce-
ssuHeIM OB;
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4) Mecto obpa3oBaHus: OOJbINAsS YacTh yrjci obOpasyercss HE B
MOPCKHX YCJIOBHUSX, a OOJBIIMHCTBO HEPTEMATEPUHCKHUX TOPOJ — 3TO
MOPCKHUE OTJIOKEHHUS.

Bumpunum. Hambonee pacrpocTpaHeHHBIM KPUTEPHEM KaTarcHe-
THUYECKOW mpeobpazoBaHHOCTH yrieil u POB sBnsercs oTpaxkarenbHast
CIOCOOHOCTh BUTPHHMTA, HAN0O0JIEEe YacTO BCTPEUAIOIIerocs: Marepasia
B TEPPUTEHHBIX Mopoaax. OTpaxkeHne cBeTa MOJUPOBAHHOHN MOBEPXHO-
CTBbIO BUTPHHHUTA YBEIMUMUBACTCS B XOJ€ ero co3peBanus. [Ipu yrnedu-
KalluM MPOUCXOAUT MEPECTPOoiika ero MoJeKyJIIpHONH KOHAEHCHUPOBaH-
HOI apOMAaTH4YECKOM CTPYKTYphl. YBEJIMUYEHUE pa3Mepa KOHIIECHCUPO-
BaHHBIX CJIOEB U YNOPSAAOYMBAHHE UX OPUEHTUPOBKHU MPHUBOIAT K yBe-
JMUYCHHUIO OTPaKATENLHOM CIIOCOOHOCTH BUTPHHHTA. PesynmbTarhl Xu-
MHUYECKHX peaknui (UKCHUPYIOTCS B BUTPHUHHUTE U 3aIIOMHHAIOT MaK-
CHUMAaJIbHYI0 TEMIIEpATypy, Ha KOTOpOH Haxoawics 3TOT maiepai. Ilo-
3TOMY BUTPUHHUT MOXXHO HCIOJIb30BaTh KaK MaKCHUMAaJbHBIA MPHUPOJI-
HBII TEPMOMETD.

O6pa3oBaHue KaycTobmMonuToB

B cnyuae renepannu HedTH U3 camnponeneBoro POB ob6pasytoTcs
METaHOBO-HA(TEHOBBIE HE(TH, a MPH NMPeoOpPa3OBaHUU JICHITTHHUTO-
BOI COCTaBIISIIOIICH BBICIIEH pPaCTUTEIBHOCTH — BBICOKONIapaduHHUCTHIE
Hetu. Ilponecc HedTeoOpazoBaHUs CONMPOBOXKIAETCS Tra3000pa3oBa-
HUEM YTJICBOAOPOIHBIX M HEYTJIEBOJOPOJHBIX Ta30B. JTaH, MPONaH U
OyTaH 00pa3yloTcs, Tak e Kak U HedpTb, Ha cragmsx MK1-MK3 mpe-
UMYIIECTBEHHO U3 carponeneoro OB.

[Tpu murpanum HedTelt ¢ OONBIIMM cofiepKaHueM mapaduHoOB, B
TOM 4YHCle U QUIBTPOBAHHBIX He(dTel, MPOUCXOIUT (PU3NUECKOE BBI-
Ca)KMBaHHUE TBEPIBIX MapauHOB ¢ 00Opa3oBaHMEM O30KEpHTa M TaTre-
TUTa. BeICTpOE MepemenieHne napa@uHUCTON He(TH BBEPX MPUBOJUT K
ee JIera3aluy ¥ MOHIKCHUIO TEeMIIEPaTyphl, TIPH 3TOM TBEpJble Mapa-
(GUHBI KPUCTATUIU3YIOTCA U OTAEISIFOTCS OT CMOJIMCTO-ac(aabTeHOBBIX
KOMITOHEHTOB He(TH. BJonb TpemuH 1 B mpuiieraronieidl 4acti mopo-
BOT'O IIPOCTPAHCTBA KOJUIEKTOPOB MOTYT CO3/]aBaThCs OYard 030KepH-
TooOpa3zoBanus. [Ipy HaMMUMK T'YCTOH CETH TPELIMH OHU CIMBAIOTCS U
00pa3yloT CKOIUIEHHUsS IUIacTOBOrO Tuma. [lanbpHeliee THIIEpreHHOe
W3MEHEHUE W BBHIBETPHBAHUE O30KEPHUTA M TATTETHTOB BEJAET K (HhOpMU-
POBaHMIO ajbrapuTa 1 OUTYMOB XOPCAHOB.
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MurpauuoHHbIE MPOLECCHl HECOMHEHHO BIHSIIOT Ha W3MEHEHUE
XUMHAYECKOTO M (PU3MYECKOTO COCTaBa IMEPBUYHBIX 3anexel HedTu.
Opnako HanboJjee cepbe3HOE BIMSHUE OKA3bIBAIOT TUIIEPIreHe3 U KaTa-
reses. I'umepreHHple mpoueccsl NEHCTBYIOT B IIpefenax BO3IbIMAO-
HMIUXCS TePpUTOpUid. B 3TOH 30HE MPOUCXOIUT XMMHUUECKOE OaKTepH-
aJbHOE OKHCIICHHE HeTel Kak 3a CUeT CBOOOIHOTO KHCIOPOJa, T. €.
a’po0HOE OKHUCIICHHE, TaK U 3a CUET CBA3aHHOTO KHCIOpoaa cyibda-
ToB. [Iponiecchl OKHCICHUS JOMOMHSIOTCS OCEpHEHUEM, a TaKkke (pusn-
YeCKUM yJeTydnBaHHeM Jerkux ¢paxumid. Ha mepBoii cragum rumep-
TeHHOT0 NpeBpalleHus He)TH HEOCPEACTBEHHO B 3aJI€KH HAUMHAETCS
abMOreHHOEe BOCCTAHOBICHHE CYJIb(ATOB, CBSI3aHHOE C OKHCICHHUEM
HedTH B niepBYI0 ouepens B 30He BHK, B Bojgax nosiBisiercst cepoBoio-
pon. Haubosnee akTMBHO MHUKPOOPIaHU3MBI MOTPEOISIOT METaHOBBIC
VYB. B pesynprare aHa’dpoOHOTO OKHCICHHS MPOUCXOAUT OCTATOYHOE
HaKOIUICHHWE apoMaTHYecKuX 1 HaTeHOBBIX Y B, Bo3pacTanue xomuye-
cTBa cMoJl. MeTtanoBast He(hTh IpeoOpazyeTcs B TSHKEIYIO, BEICOKOCMO-
JUCTYIO BS3KYH0 He(pThb. DTam rumepreHe3a 0e3 JocTyma CBOOOIHOTO
KHCJIOpOJia HAa3BaH KPUIITOTUIEPreHHOM (ha3oii. Crenyroimui uaeoru-
MEPreHHBIH a3pOOHBIA ATall OCYIIECTBISETCS B YCIOBUSIX MaKCHMallb-
HOW THIPOreO0JOrnYecKOoil pacKphITOCTH, a 3aBEPIIAETCS] Ha OTKPHITOM
3eMHON MOBEPXHOCTH. B 3THX yclI0oBuUAX IporieccaM OKHUCIEHUS COMyT-
cTByeT (usnkoxumuueckas auddepeHnmanus, cocrosmas B yXoje
(yneryunBaHWM) JIETKUX (Qpaknuil He)TH, W 0Opa3yrOTCs BSI3KHE IIO-
JyTBEpAbIE W TBEPAbIE MPOMYKTHI: MAJIbTHI, acaJbTUTBl U HPOIYKTHI
WX BBIBETPUBAHUSI OKCH- K TYMHUHOKEPHUTHI.

OTH TPOAYKTHI MOTYT (DOPMHPOBATHCSI HEMOCPEICTBEHHO KakK B
paspyLIaoIMXCs 3aexax, Tak U MPU W3IUAHUN HedTell o TpemuHam
u xunaM. UHTEHCHBHOE M3ITUSTHAE MAbT HA TIOBEPXHOCTh MOXKET TPH-
BOJIUTHh K TIOSIBJICHUIO KUPOBBIX MOKPOBOB. [IpW 3HAYUTENBHBIX Mac-
mrabax 3TUX IPOLECCOB BO3HMKAIOT Lesble acalbTOBBIE 03€pa
(nampumep, B Benecyane, na Caxanune, Ha o. TpuHHIAT), C OCTEIEH-
HBIMU TIEPEX0IaMH OT MANBT K achanbTam U achaibTUTam.

[Ipu cpe3aHum KUPOBOTO MOKPOBA B IOPOAAX OCTAIOTCS €TO KHIIb-
Hble KOPHHM, CBS3aHHBIE C MAaTOYHOW HOPMAaJILHOW mapaduHUCTOM
HeThI0. [IpH 3TOM MOBEPXHOCTh KHIBHBIX KOPHEH TaKkKe 3aKHPYyeTCsl.
B ciryuae 3akupoBaHHUS MBI UMEEM JIEJI0 C CyOIpaIbHBIM OKUCIEHHUEM B
YCIIOBHUSX BO3JAEHCTBUS BCeX (PaKTOPOB 3€MHON MOBEPXHOCTH. B xuiib-
HBIX 3ajeXax OUTYMOB IMPOMCXOOUT 3aMeIUIeHHOe IpeoOpa3oBaHHe
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He()TH MO IEHCTBHEM MUTPHPYIOIIUX IO TPEIIMHAM Ta30B U Boi. [lo-
3TOMY TPHU JUATHOCTUKE MOrPeOCHHBIX ac(anbTONOA00HBIX OUTYMOB
3aKUPOBAHUS M KHPOBBIE TIOKPOBBI MOXKHO OTIMYHUTH OT KIIBHBIX OH-
TyMOB IO 0o0Jiee BBICOKOMY COJIEP)KAaHUIO KHCIOpPOJa W HAITHIHIO
octatkoB (ayHsl U (iaopsl. [IposBiIcHHE MPUPOIHBIX OUTYMOB CIEAYET
paccMaTpuBaTh Kak MpsSMbIe TPU3HAKN HE(DTEHOCHOCTH.

ITo Mepe morpyxeHus 3ajieell B KATAr€HETUYECKOU 30HE TaKxKe
MPOUCXOAUT M3MeHeHue Hedtei. Hedtn MeranusupyroTcs, obOierda-
toTcs. B mo3nHeM amnokararenese npu temieparype >200°C HaunHaeT
MIPOUCXOANTD JECTPYKIIHS JIETKUX HepTel 1 ogHOBpeMeHHasi KapOOHU-
3allys BBIMABIIUX U COPOMPOBAHHBIX B MOPOJaX ac(halbTO-CMOJIMCTHIX
KOMIIOHEHTOB. KpyIiHbIe MOJIEKYJIbI B JICTKMX HE(PTIX pa3pyliaroTcs U
JAIOT HAYaJlo YTJIEBOAOPOAHBIM W HEYTICBOJOPOIHBIM Tazam. Jlamb-
HEUIUH pPOCT MAaBIICHWUS W TEMIEpaTyphl BEAET, B KOHIIE KOHIIOB,
K HaumOojiee yCTOMYMBHIM (popMaM — METaHy W TBEPIbIM MHUHEpajaaMm
yrieBojaoposa (rpadury).

AHAJIOTHYHBIE TPOIECCHl MPOUCXOAAT C TSDKENBIMH HEeDTIMU H
OTOpOYKaMH, MOTEPSBIIMMU Jierkue (pakuuu. Bece 3T BBICOKOMOJIE-
KYJISIpHBIC TTUPOOUTYMBI MPOXOJIAT SIUHBIA MYTh OT MaJIbT JI0 aHTPAK-
COIIUTOB U TpaduTa.

BoiBoa. IlonBosig UTOr BceMy BBIIIECKA3aHHOMY, MOXHO C/EJIaTh
BEIBOJI, YTO HE()Th W Ta3 WrPaloT U OYAYyT UTPATh BXXHYIO POIb B KH3-
HU 4yenoBeka. HecMOTps Ha pacuiMpeHre NMPUMEHEHUs] HETpaaulUOH-
HBIX BO30OHOBJIIEMbIX UCTOYHUKOB 3HEPTUH, B 0003pUMO# TIEPCIICKTH-
Be He(pTh M ra3 OCTAHYTCS OCHOBHBIMH SHEPIOHOCHTEISIMH BO BCEX
cTpaHax mwupa. Jpyroe memo, yto Oy/eT MPOUCXOIUTh HEKOTOPOE Tie-
pepacrpeieleHue posieil MeX/ly HUMU: MOTOPHBIE TOILIMBA, IOIy4ae-
MbI€ U3 HEe(TH, OYJYT MOCTEIICHHO 3aMEHSTHCS CKAThIM MJIM CKIKEH-
HBIM Ta3aMH.

HeBo3MoxHO TpeicTaBUTh ce0e COBPEMEHHYIO IMBIITU3AIUIO 03
MPOAYKTOB MepepadOTKH HE(TH U Ta3a. ITO HAINPABICHHE WX HCIIOJb-
30BaHUs CO BPEMEHEM TaKke OyJeT Bce Oojiee u Oosiee pa3BUBATHCS.

Bonpocsl 115 caMonpoBepKH

1. Pacckaxkute 00 OCHOBHBIX JTanax CTAHOBJICHHS HEQPTIHON
MPOMBIIIUICHHOCTH.

2. Yro BBI 3HaeTE O posid HEPTU U raza B MUPOBOM XO3sIiicTBE?
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3. Yto Takoe KaycTOONOIUTHI?
4. Kakas knaccupukanus KaycTOOHMOJIMTOB Obla MpejioKeHa
B.A. Ycnenckum u O.A. Paguenko?

5. B dem cxoacTBo M OTIHYHE PA3IMYHBIX THIIOB KayCTOOWOIHTOR?
6. Yto Takoe BUTPUHUT?
7. Yro BEHI 3HaeTe 00 0Opa30BaHUM KayCTOOHOIUTOB?
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Jlexknus 2
IF’EOXUMMHA YIJIEPOIA

IInan nexkyuu
1. Moaudukanuu yriepoaa.
2. KpyroBopoT yriepoja B IpupoJie.

Yriepon mmeeT 6 TOPSAIKOBEI HOMEp B Tabmuile MeHIeneena,
atomHas macca 12,011. ATom yriepona uMmeeT JBa BHYTPEHHUX JJIEK-
TPOHAa M YEThIPE JJIEKTPOHA Ha BHEIIHEH 000JI0uKe, KOTOpas MOXKET
COJEpPKaTh BOCEMb UIEKTPOHOB. DTO MPHUBOAUT K TOMY, YTO YIJIEPOA
IpU BBICOKHX TEMIIEPATypax JIETKO COEAMHSETCS C Pa3iIM4YHBIMH diie-
MEHTaMH H 00pa3yeT orpoMHOe KOIHUecTBO coennHeHnil. CoeinHeHns
yriaepoja WrparoT BEAYLIYIO POJIb B KU3HEICSTEIHHOCTH PAaCTHTEINb-
HBIX U )KUBOTHBIX OPraHU3MOB.

[Tpu HU3KOM 00IIIEM cofepKaHUU yTiiepoaa B tutocdepe, HabII0-
Jar0TCsa €ro BbBICOKMEC KOHUCHTpAaMKW B OCAAOYHBIX MOpOJax, WiIaxX H
MOYBax I€ OH COACPKUTCS B BUAE OPraHUYECKUX U HEOPraHUYECKUX
coequHeHNH. OpraHuYecKuil yriepoa HaxOAWTCS KaK B PACCESIHHBIX,
TaK ¥ B KOHIIEHTPUPOBAHHBIX (hopMax, KOTOPbIE MPEACTABIAIOT COOOI
MpeoOpa3oBaHHBIN M 3aKOHCEPBHPOBAHHBIM YTIIEKHUCIBIA Ta3 APEBHUX
ouocdep. Ilpu 3ToM OCHOBHAsI 4acTb OPraHUMYECKOIO YyIJIepojaa Haxo-
JIUTCS B PaCCESIHHBIX (hopMax.

B Meramopdudecknx M MarMaTHYECKHX TMOPOAax YriepoJ] Npu-
CYTCTBYET B BHJIe KapOOHATOB (MpaMOpOB H T. 11.), TpaduTa U YrieKuc-
noro rasza. I'padur yame HaxomuTcs B paccesHHON (opme U pexe —
B JKWJIBHOM.

JlocTaToyHO MHOTrO YIJIepojia B BHAE YIJICKHCIOIO raza B aTMO-
ctepe u ruapocdepe.

Topurt yrnepon mpu T° 300-500. ITpu cropanuu oGpasyercst yr-
nexucnbiii Ta3 CO, u yrapusrii ra3 CO. CO, xopomuio pacTBOpsieTcs B
BOJIe C 00pa30BaHUEM YTOJIbHON KHUCIIOTHI.

[lo manmeim A.Il. BunorpagoBa B MupoBoM OKkeaHe CyMMapHOE
COJIepKAHHE YIIIeKHCIIoro rasa i annonoB HCO3 u CO5” mourn B 60
pa3 Oombine, yeM B atMmocdepe. Kpome Toro, B Bojie pacTBOPEHO 0OJIb-
[I0€ KOJIMYECTBO OPraHWYeCKOro BellecTBa. [ JaBHBIM HCTOYHHUKOM
OpPraHUYEeCcKOro YIiiepoJia B OKeaHe sBIseTcs (PUTOTUIAHKTOH.
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YTriepoa u ero coeMHeHHsl IMPOKO PAaCIPOCTPAHEHBI B KOCMOCE,
B Mex3Be3HOM MPOCTPAHCTBE OH 3aHUMAET TPEThE MECTO TOCIE BO-
JI0pOJia M TeIHMs U YETBEPTOE MECTO CPeAr XMMHUYCCKHX 3JICMEHTOB
Connua, nmocie H, He, u O.

Moaucukaumm yrnepoaa

B cBOOOAHOM COCTOSIHUM 10 HETAaBHETO BPEMEHU y21epo0 Dbl U3-
eecmen 6 mpex euoax. yens, epaguma u aimasa. B cocraBe aHTpanuTa
coJlep’KaHue YUCTOTO yriiepoaa B cpenHeM 96 %.

Opnaxo B KoHIE 60-X rOOB MPONIIOrO BEKa COBETCKHE XMMHKH
CHUHTE3UPOBAIM HOBOE BHJIOM3MEHEHHE YTIIEepoja, KOTOpOE Ha3BajH
KapOuH. B HEM aToMBbI yriepoaa cBA3aHbl YepeAYIOIIUMHCS TPOHHBIMU
u oguHapHBIMU cBs3siMu: C C C C. KapOuH o6magaer moixynpoBOIHU-
KOBBIMH CBOMCTBAMHM. 9HCKTpOHpOBOI{HOCTB B HEM YBCJIIMYUBACTCA 11O/
nerictBreM cBeta. [Ipu cCOmpUKOCHOBEHHH KapOWHa C KPOBBIO HE 00pa-
3yeTcsl TPOMOOB.

B nauane 70-x romoB smoHckuii ¢usuko-xumuk E. Ocasa mpen-
MOJIOXKHJI CYIIECTBOBaHME HEOOBIYHOHN (OPMBI Yriepojia, coO CTPYKTY-
poii, moxoxeil Ha ¢yTOompHBIA Ms4. B 1985 1. B I'epmanumn rpymma
XMUMHUKOB IIPU JIa3epHOM 00JydeHnH o0pasla rpadura noayquia npei-
ckazanHoe OcaBoil BelIeCTBO, 3a 4TO UM B 1996 r. Obuta mpucyxaeHa
HoGeneBckas npemust B 00J1aCTH XUMHUH. DTO BELIECTBO Ha3BajM (yJi-
neped. B monekynax ¢ymnepeHa atombl yriepoia paciojIOXKEHBI B
BEpIIMHAX MPAaBUJIbHBIX IMECTU- U MATUYTOJBHUKOB, KOTOPBIC O6p33y-
10T cepy, HanoMuHarONy0 GyTOOIBEHBINH Mad. B 1992 r. nmpupoansie
¢bynnepeHs! ObTH OOHAPY>KEHBI B LTYHTUTE, @ 3aTEM U B METEOPUTaX.

I'maBHas 0coGeHHOCTE (PyJIIEPEHOB 3aKIIFOYAETCA B TOM, UTO «ITY-
CTOTY», KOTOpasi UMEETCsI B CEpPEJIHE «Ms4a» MOXKHO 3arlOHUTh YeM
YrOJHO — BIUIOTH JI0 T€HETHYECKOro koaa. OU3MKHM — Ui CO3AaHUs
XUMHAYECKHX JIa3€pPOB M «MOJEKYIAPHBIX KOMIBIOTEPOBY. XUMUKHA —
IJid CO3JaHUA HOBBIX IPOAYKTOB, q)apMaKOHOFI/I — JIA OJOCTaBKH B
KJICTKW Pa3IMYHBIX BEIICCTB U T. 1. Takwne TMEPCIICKTHUBBI IIPAKTUYCCKO-
r'O UCIOJIb30BaHMS CTUMYJIMPOBAIN HCCIIeIoBaTeNel, U y)Ke uepes He-
CKOJIBKO JIeT ObuT pa3paboTaH METOH MPOMBIIUIEHHOTO MOMyYEeHHS
GyJuIepeHoB U3 caxku, 00pa30BaBIICHCS MPU CrOPaHUH THKEIbIX Y B.

B 2004 r. rpynnoii yueHsIx Oblia MojydeHa IByMepHas (opma
yriepoza — rpadges.

17



I'padur mpencrapnsier yepenoBaHre IUIOCKUX CIOEB, BHYTPH KO-
TOPBIX COETMHEHUS aTOMOB YIJIepo/ia MOX0KH Ha MUenHbIe COThl. O
HAaKO CYUTAJIOChH, YTO «OTIIHUIHYTH» OJHY aTOMHYIO IUIOCKOCTb OT 3THX
CJIOEB HEBO3MOXKHO. Bce monbITku monmy4uts rpadeH B 1a00paTOpHBIX
YCIOBUAX HE yAaBanuch. [loaToMy 111 MUPOBOH HAay4YHOH OOIIECTBEH-
HOCTH ObUIa MOJHON HEOKHUIAHHOCTBIO CTAThs, OIyOJIMKOBAHHAs B
2004 r. Aanpeem I'efimanom n Korcrantnaom HoBocemoBeiM (Mande-
CTEpPCKHUI yHUBepCHUTET). B Hell Obuta ommcaHa METOAWKA TOYyYEHHUS
rpadeHa U ero uAeHTH(GUKALMS, KaK eJUHUIHOTO CJIost Tpadura. Y nu-
BUTEJILHO, HO (haKT, YTO MOJEKYISAPHBII CI0H rpadeHa OHU HOIy4nIn
C MOMOIIBI0 OOBIKHOBEHHOM JIEHTHI-CKOTYA. DTH HCCIIE0BATEIN METO-
JUYHO Pa3 3a pa3oM HAKICHBAaJM CKOTY Ha MOBEPXHOCTH IJIACTUHKH
MUPOJIUTUYIECKOro Tpadura U 3aTeM MEPEHOCUIIN COAEPKUMOE Ha MO~
JIOXKKY U3 OKUCIIEHHOTO KpeMHUs. DTa Mpoueaypa MoBTOpsIack OecKo-
HEYHOE YHCIIO pa3, TMOKa IJIAacTHHKA rpaduTa cTajla COBCEM TOHKOM.
W3yyeHne 3TOH IUIACTHHKH IOKA3allo, YTO B €€ «pelbede» HaKOHell
OKa3aJICA y4acTOK TOJIIIMHOM POBHO B OJIMH CJIOM aTOMOB yriiepona. 3a
HOBaTOPCKHE IKCIIEPUMEHTHI ¢ rpadeHoM ydeHbiM B 2010 . Obu1a npu-
cyxneHa HobOeneckas npemus B 001acTé QU3MKH.

B npuponHbIX coeaMHEHMAX BCTPEHYAIOTCS TPU M30TONA YIJIEpO-
na:*C, *C, C. Ipu stom pesko npeobnanaer uzoron ~C.

OTanYUTENHHBIMU yepTaMn YyrjepoJa SABJIAIOTCA €ro IOABHXK-
HOCTb, B OCHOBHOM B BHJIE€ YIJIEKHCIIOTO Ia3a M MeTaHa U y4yacTue B
MHOTOYHCIIEHHBIX XMMHUYECKHX IpeBpaleHusx. Bmecre ¢ apyrumu
dJIEMEHTAMHU U BEIIECTBAMU YIJIEPOJ YYaCTBYET B KPYroBOpPOTE — IIO-
BTOPSIOIIUXCSL TpoIeccax TepeMelleHus] U MpeBpalleHns Ha 3emile,
KOTOpbIE UMEIOT LUKJINYECKUH XapakTep. | TaBHBIMU IBMKYILUMH CH-
JJaMUu MUrpanyu yriepoaa sABJIAIOTCA I'COXUMHUYECKasd ACATCIbHOCTDb
JKUBOTO BEIIECTBAa B OMocdepe U TIyOMHHAs Te0TEeKTOHUYECKasi aKTHB-
HocTh 3emin. buocdepa 3T0 He COBOKYNMHOCTH >KMBBIX OPraHH3MOB,
a 001acTh JKU3HU OPraHU3MOB, KOTOpasi OXBaThIBaeT Tponochepy, rui-
pocdepy 1 BepxHIOKW YacTh juTocdeps! (10 3 kM st cyimd u 0,5 KM oT
MOPCKOT'O JIHA).

OcHoBHast Macca yriieposa ouocdepsl cocpeJOTOUCHA B YIIIEKHC-
JIOM Tase. DTOT ra3 urpaer OOJBIIYI0 POJb B KPYrOBOPOTE YIiIepoja
MOTOMY, 4TO 00JaJjaeT XOpOIled PacTBOPUMOCTBIO B BOZIE U OOJBIION
NOJBIKHOCTBIO B Ipupone. Kpome Toro, oH siBisieTcs HadadbHBIM U
KOHEYHBIM MIPOAYKTOM MHOTOUYHMCIICHHBIX NTPeoOpa3oBaHuid yriiepoa.
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KpyroBopoT yrnepoga B npupoge

B. A. YcneHnckuii, paccmaTprBasi KpyroBOopoT yriepoja B IpHpO-
e, BBIACIISIET MATH ITUKIIOB.

[lepBbIii BKIItOYaeT B ceOs AESITEIBHOCT aBTOTPO(PHBIX OpraHU3-
MoB. [IporcXoAnuT MHTEHCHBHOE TOTJIOUICHUE YTIIEKHCIIOro raza aBTo-
Tpothamu u3 aTMoceps! 1 MpeodpazoBaHUE €T0 B PE3yIbTATE IMPOIIEC-
COB OMOCHHTE3a BO BCe HEOOXOAMMBbIE KOMIIOHEHTHI JJIsl CYIIECTBOBA-
HUSI PaCTUTENbHBIX OPraHu3MOB. B pe3ynbraTe HakamiuBacTCsl 3HAYU-
TeJTbHAS Macca OPTaHWYECKOTO BEIIECTBA M OMOXUMIYECKOH >HEPruw,
YTO, 110 CYyTH, UMEET PelIaloliee 3HaueHNe IS CYIIIECTBOBAHUS KU3HU
Ha 3emie.

B rereporpodHOM IMKIIE YacTh CO3MaHHOTO B MPEABIAYIIHA Te-
puon OB pacxomyercs reTepoTpoOHBIME OpTaHU3MaMU IS CO3/IaHUS
X OMOMACCHI.

3akaH4YMBaeTCsl reTepOTPOMHBIN UK TeM , uTo Bce OB HaxomuT-
Csi B COCTaBE MHUHEPAITBHOTO OCaJgKa M TPETEPIICBAET BMECTE C HHUM
JanpHeiiee mpeoOpa3oBaHue (CeIUMEHTALUs, TUAreHe3, KaTrareHes),
BCTynas B «MeTamopduueckuit» ( mo B. A. YcneHckoMy) UK.

[Toctymnenne OB B «M...» LHKJI CONPOBOXKIAETCS YaCTUYHBIM
paspymenueM OB ¢ CO,, CHy, 1 IpyruX KOMIIOHEHTOB, YaCTh KOTOPBIX
MOTIOJTHSIOT pe3epB arMocdepnl. bonbmas yacte OB(65 % u Bbiie)
ocTaeTcsl BO BMEIAIOIIEH MOpoie U MpeTepIeBaeT NaibHenIee mpeoo-
pa3oBaHme Oyarofaps TepeMENIeHUI0 TIOpoJ Ha TIyOuHBI C Ooee
JKECTKOW TepMoOaprueckoil o0cTaHOBKOW. YacTHYHO OTIOXKEHHS, CO-
Jepkaiiue npeoopaszoranHoe OB, Oiaromaps BOCXOISAIIMM TEKTOHUYEC-
CKHM JIBIDKEHUSM TIOMAJIAI0T B 3PO3UOHHBIN UKL, T/I€ TIPOUCXOIUT HUX
OKHCJICHHE.

1100 so30eticmsuem corHeunvIx aAyyell U3 ammocheprHo2o yeneKuc-
71020 2a3d 6 pe3yibmame npoyecca Gomocunmesa ¢ HOMOWbIO Xi0po-
Qunna passusaromes pacmeHus, 0Opasys ClONCHble OPeaHUYecKue co-
€O0UHEeHUsL.

Tpasosionvie dcugommuble noedaiom pacmeHnus 0Jis1 Mo2o, 4modwl ¢
HOMOWBI0 OUOCUHME3A NOJYUAMb U3 HUX HYJICHbLE €20 Op2aHu3my Oel-
KU, HCUPBL U Y2NeB00bL.

Ilnomosonvie dcueomuvle noedaiom mpagosOHbIX, U IMOM HPO-
yecc nosmopsaemcsi CHo8d.

Domocurnmes — npespaujerue 3eleHbIMU PAcCmeHusIMu u gomo-
CUHMEUPYIOWUMU MUKDPOOP2AHUBMAMYU JIYYUCTNOU DHEPSUU CONHYA 8
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IHEP2UIO XUMUYECKUX C853€ell OP2AHUYECKUX GeUjeCm8, NPOUCXOOAUUX C
yuacmuem no2n0uWeHUsi C6eMoGbIX NUSMEHIMOS.

buocunmes — npoyecc obpazosanus HeoOXOOUMBIX OP2AHUIMY Ge-
wecms, NPOMeKAWULL 8 HCUBLIX KIEMKAX C yuacmuem OuoKamanusa-
Mopos-ghepmeHmos.

N nox 3emuieil ujieT MHTEHCUBHBIN MPOIIECC OKUCIIEHUSI OpraHuye-
CKOTO BEIIECTBA, B TOM YHUCJIE C TIOMOIILI0 MUKPOOPTaHU3MOB, OJaro-
Japsi KOTOpeIM atMoc(epa MOMOJTHIETCS YIJIeKHCIbIM ra3oM. [Ipose-
JCHHbIE MCCIIEAOBAaHMS TOKAa3bIBAIOT, YTO B pe3yibTare mporecca ¢o-
TOCHHTE3a C TIOMOIIBIO 3€JIEHBIX PACTEHUN €KErOHO aCCUMIIAPYETCS
okosio 100 Mupm.T. yriekuciaoro rasa, Y sku3Hb Ha 3eMJie JTaBHO OBl
MpeKpaTmiack, eciii Obl HEe MOCTOSIHHOE BO30OHOBJICHHE YTIJIEKHCIIOTO
raza B arMocepe, a 3TO BO MHOTOM 3aBHCHT OT HHTEHCHUBHOCTH
HAKOTUICHHUS! OPraHWYECKOTO BEIIECTBA U €r0 JAIbHEHIIEro Mpeodpaso-
BaHUs.

3amackl CBOOOAHOTO YIJIEKUCIIOTO ra3a MOIMOJIHATCS B Onochepe
3a CYeT TIICHWs], THUEHUS U TOPEHUS] OMOTIPOIYKIINH, TBIXaHUS T€TePO-
Tpo(OB, BBIBETPUBACMOT0 HCKomMaeMoro paccessuaoro OB u 3anexeit
KayCTOOMOJIMTOB, a TaKKe 3a CUET PAacTBOPEHHUS KapOOHATOB B 30HE
TUIepreHesa.

B 30ny runeprenesa kapbonarsl 1 OB mocrymaroT B pe3ynbTare
BOCXOASIIUX TEKTOHUYECKUX JIBUOKEHUHN U JEHYAAIIUU TTOPO/I.

Bonpimoe KoMMUYecTBO YIIIEKHCIOro Tra3a W MeTaHa BEIIETSeTCS
npu nuareHese n kararenese OB. B Hucxomammx o0macTsx 3eMHOM
KOpBIL, B YCJIOBUSIX BBICOKMX TEMIEPATYP U JABICHUN NPOUCXOAUT Me-
tamoppu3m OB u kapOOHATOB, a 3aT€M M TEPMHUECKOE Pa3IoKEeHHUE
KapOOHATOB HA OKHUCh KaJbIHS U YTIIEKHUCIBINA Ta3.

B pesynbrate metamopduzma OB npeBpamiaercs B Tpadur, MmeTan
Y YTIIEKUCHBIN ra3. OcBOOOAMBIIIIECS Ta3kl 110 pa3ioMaM MOCTYIAIOT C
(rouaMu ¥ ra30BBIMU CTPYSIMH B OMOc(hepy U TMOMOJHSIOT TOBUXK-
HBIH yTJIEpPOI.

B pesynprare BylIKaHMYECKOW NEATENBHOCTH B OWochepy mocTy-
MAIOT IOBEHWIBHBIN YTICKUCIIBINA ra3, OKUCh YIIIepoa U METaH.

[To pacueram I".1. BoiitoBa ocHOBHasi Macca T-TyOMHHOTO YTIepo-
Jla moctymnaer B Omocdepy B BHAe MeTaHa. B arMmocdepe meraH He
HaKaIUTUBAaeTCs, T. K. BPEMS KH3HHU €r0 MOJIEKYJ B CPETHEM OKOJIO
5 ner. Ilo nenouke peakuuii MeTaH pa3pylaeTcsi CBOOOAHBIM KHCIOPO-
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oM, cepoil u cynbgar-uonom. [Ipu sTom B armocepe obOpazyercs
3HAYUTEILHOE KOJIMYESCTBO YIIICKHUCIIOTO T'a3a U BOJBIL.

BeiBoa. TakuMm oOpazom, Murpanus yriiepoga Ha 3emiie Mpouc-
XOJIUT B OCHOBHOM B (JOpMeE YTIIEKUCIIOTO T'a3a U METaHa U PaclagaeTcs
Ha HECKOJIbKO MaJIbIX IIUKJIOB, OXBATHIBAIOIIMX pa3HbIC HHTEPBAJIBI
BpPEMEHH U TIPOCTPAHCTBA.

Bomnpocs! Ajisi caMonpoBepKH

1. B kakux nopojax HanOoJiee pacripoCTpaHeH yriaepo?

2. Kakue MomuduKamuy yriaepoja Bbl 3HaeTe?

3. Ha3oBuTe OCHOBHBIC OTJIMYMTEIBHBIC YEPTHI YIIIEPOaa

4. Kakve UUKIBI B KPyrOBOPOTE YyIJIEpoja B MPHUPOJAE BBIIEISI
B. A. YcneHckuil.
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Jlexknusa 3 .
COCTAB 1 ®U3UKO-XUMHUUYECKHUE CBOMCTBA
HE®TEN

IInan nexkyuu

DJIeMEHTHBIN, H30TOIMHBIA U (YPAKIIHOHHBIA COCTaB HEPTH.
VB KOMITOHEHTBI, BXOZSIINE B COCTaB HEPTH.
HeyrneBogopogHpie KOMITOHEHTHI, BXOISIIHE B COCTAaB HEPTH.
OU3HKO-XMMHIECKUE CBOMCTBA HEPTEH.

[Tpunnune! knaccupurkanum HedTei.

arwbdE

OneMeHTHbIN, U30TOMNHbIN N PPAKUMOHHBLIN cOCcTaB HedTH

Tepmun «Heghmovy 0XBaTBIBAET CIOKHBIC IPUPOAHBIEC TTOABUKHbIC
CMECH, COCTOSIIME B OCHOBHOM H3 YB. JlaTh 3TOIl cMecH CTporoe Xu-
MUYECKOE OIpejielieHHe HEBO3MOXHO, TaK KaK HE CYIIECTBYET JIBYX
COBEPIICHHO OJIMHAKOBBIX HedTel. OiHaKo BCe HEPTH COACpPKAT OIUH
U TOT K€ PSA COCAVMHEHNN U Pa3HYaloTCs IO OTHOCHTEIBHOMY COAEp-
YKAHHIO OTJENIbHBIX KOMIIOHEHTOB. TepMuH «HedTh» 0003HaYaeT «npo-
cayusamucsy. JTOMY TEPMHUHY OKOJIO IISITH THICAY JIET.

Honroe Bpems He(Th MCIIONB30BAJIACh B CTPOUTEIBCTBE U MEIHU-
muHe. ['mnnokpar, M6H-CrHa onmuchIBaIM MHOI'O PELENTOB JICKAPCTB,
B COCTaB KOTOPBIX BXOJUT HEPTE.

Hed1b — mpupoanas roprovas MaciassHUCTas! KHUIKOCTb, COCTOSIIA
U3 CMECH XHMIKUX M Ta3000pa3HbIX Y B, cogepikamas B paCTBOPEHHOM
COCTOSIHUM TBEPBIE Oumymul, a TAKKE MpUMech HEOOIBIIOTO KOJIMYe-
CTBa OPTaHWYECKUX KHUCIOPOIHBIX, CEPHUCTBIX M a30TUCTHIX COeIMHEe-
Huil. B ee cocraB BxonmsaT YB meranoBoro, HahTEHOBOTO U apoMaTHye-
ckoro psyioB. B npupoje HedTH odeHb pa3zHOOOPa3HBI M0 KOHCHCTEH-
U — OT KUJIKHX JIO TYCTBIX, CMOJIOOOpPa3HbIX.

Wzyuenne XMMHUYECKOTO W W30TOIHOTO COCTaBOB He(Tel mMMmeeT
OonplIoe 3HAaYEHUE ISl OHMMAaHMS F€OXHMMUYECKUX IPOLIECCOB Ipe-
BpamieHus: Hedrel B 3eMHO# Kope. [Ipu uccnenoBanuu HedTel onpe-
JIETSI0T UX AJIEMEHTHBIM, IPYIIIOBOM, IPyNIIOBON YIiI€BOAOPOAHBIN U
(bpaKkLMOHHBIN COCTaB.

B snemenmnom cocmase Hedt mpeoOIaqaOT MATH XUMHUYECKUX
3JIEMEHTOB — YTJIEPOA, BOJOPO[, KUCIOPOA, cepa M a30T, MPHU Pa3HOM
npeoOiaganuu yriepoja u BOAOPoa.
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C ToukHM 3peHHs XMMHUYECKOTO COCTaBa HETh MPEICTABISAET CO-
0ot cMecy YB, comepikaliyto KUCIOPOJHBIE, CEPHUCTHIC U a30THUCTHIC
coenuHeHus. OCHOBHBIE 2eMeHTH Hedrelr — yraepon (83—89 %) u
Bogopox (12-14 9%). MakcumanbHOE COAEp)KaHHWE OCTaIbHBIX TpeX
9JIEMEHTOB, YacTO OOBEAMHSIONIMXCS TMOJ HAa3BaHHEM «KHCIOPOAHOM
TPYNIHPOBKW», B CyMMe MOXXET AocTurate 5—8 % (3a cueT cepsl), HO
00BIYHO OHO TOpa3mo MeHbIme. Kpome Toro, B HepTIX coAepKaTCs
MHOTOYHCIICHHBIE MUKPOAJIEMEHTHI.

Otnowenue yriaepoaa k Bonopoay (C / H) mns nedreii konednet-
cs1 ot 5,8 1o 8, B TO BpeMs Kak Ul TOPIOYMX HCKOMAEMBIX YIOJBHOTO
psa oHO 3HAYHMTENbHO Ooible, Mo3ToMy cootHomenue C / H — Beck-
Ma XapaKTepHBIN MOKa3aTelb JJIsl OTHECEHHS TOPIOYEro HCKOMaeMoro K
HEQTSIHOMY WJIH YTOJIBHOMY PSAY.

Bonpmioli uHTEpec A BBISICHEHUS [E€OXMMHUYECKOH HCTOPHU
HeTel MPeACTaBIsACT U30MOnHbIL cocmag HedTe, T. €. COOTHOLICHHE
B HHUX pa3M4YHBIX HW30TOMOB YTiepoja, BOJOPOJA, Cepbl W a30Ta.
Hawnbostee H3y4eHb! COOTHOMEHHS CTAGMIBHBIX H30TOMOB yriaepoaa 2C
u *C, Bogopona 'H u *H, cepsr S u **S, asora N u N. ITo nmero-
HIMMCS TaHHBIM, KOJIMYECTBEHHbIC COOTHOIICHHS PA3TUUHBIX H30TOIOB
B HE(ITAX COCTABIISAIOT: 2C/BC or 91 o 94; 'H/°H or 3895 o 4436;
5/*S ot 22,0 10 22,5; “N/*N ot 273 510 277.

Dpakyuonnvlil cocmas HePTU ONPENIENAETCS B TIPOLIECCe KpeKuHad
Hedtn. dpaxiyy HedTeld, BRIKUNAOMUE Tpy Temmeparype 60 °C, HasbI-
BaKOTCA TeTporeitHbM 3dupom, 10 200 °C — Gensurom; ot 200 10 300
°%C — xepocuroM; ot 300 10 400 °C — razoitmamu; ot 400 g0 500 °C —
cMa3ouHbIME Maciamy, cebimre 500 °C — acdansramm.

YB KOMNoHeHTbl, BXxoasilue B coctaB HedhTH

Bnarogaps coBpeMEHHBIM aHAJTUTHYECKUM METOJaM Hayka oOnana-
€T JI0CTaTOYHO I'TyOOKMMH 3HaHHSAMH O COCTaBe He(pTH, KOHAECHCATOB U
NPUPOJIHBIX Ta30B. Kakplii u3 atanoB ocBoenus: YB dronnos, a nmeH-
HO: IIOHUCKH-Pa3Be/iKa-pa3paboTKa-TpaHCIOPT-XpaHEeHUe-TiepepadoTka U
noTpeOieHre KOHEYHOTO MPOAYKTa MPEABSIBISIET CBOU crieupuueckue
TpeOOBaHUsI K THUIMU3AIMU HedTel, KoTopble MOTIH Obl HaHOOJIEe MOIHO
YIOBIETBOPUTH MCCIEAOBAHUS, TIPOBOAAIIIECS 110 K&KIOMY M3 HUX.

VYHuBepcanbHOH Kiaccu(UKaluy, OTBEYAIOLEH MOTPeOHOCTIM
BCEX, HE CYILECTBYET, XOTS IOMBITKA €€ CO3AaTh NMPEANPHUHUMAINCH
HEKOTOpBIMH ~ HccrenoBarensiMu. HaubGonee monHas — ¢opmanibHO-
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noruyeckas kiaccudukanus Hedrell Oblia paspaboTaHa aKaJeMHUKOM
A.D. KanropoBuueMm, KoTopslii Bce HedTH monapasznenut Ha 180 kmac-
coB. OHaKO M3-3a CBOCH CIIO)KHOCTH 3Ta KiacCH(UKAIMI UMEET B OC-
HOBHOM TEOPETHUYECKOE 3HAUCHHE.

B Hactosiiee BpeMsi UMEIOTCS MHOTOYHCIICHHBIE CTICHUATU3UPO-
BaHHbIE XMMHYECKHE M TEXHOJIOTHYecKue kiaccupukanuu Hedred,
B TOM WJIM MHOH Mepe yIOBJIETBOPSIOIIUE PEIICHUIO 3a4ad, CTOSIIUX
nepea McciaeqoBaTeNs MU Pa3HBIX KOHKPETHBIX CIEIHaTbHOCTEH, B TOM
quciae U reosoroB-He@TSHUKOB. OQHAKO Kiaccu(UKAIHUY, MO3BOJISIO-
e ¢ MaKCUMAIIBHOM TOCTYITHOCTBIO paccKaszaTh O cocTaBe HedTeil ¢
TOYKH 3PCHUSI IPUMEHEHUS TeX WIIM UHBIX F€OXHMHUUYECKUX IMOKa3are-
Jiel TIpH TOWCKaX W pa3Bellke HEPTSHBIX U ra30BBIX MECTOPOXKACHUI,
HE CYyILECTBYET.

Kakue >xe BOMpOCHl PELIAIOTCS ¢ IMOMOIIBIO H3YYEHHS KOMIIO-
HEHTHOT'O cocTaBa HeTei?

[Tpexne Bcero, 5TO MPOBEACHUE KOPPEISIHMHA B CUCTEMaX HE(Tb-
HE(Th B OTHOBO3PACTHBIX M Pa3HOBO3PACTHBIX OTJIOKEHHUsX. JJ1s 3TOrO
HYXXHO JICTaJbHO M3YYUTh U CONOCTABHUTH YIICBOAOPOAHBIA U HEyTJe-
BOJIOPOAHBIN cocTaB HedTe. Ho mis Takoro cpaBHEHHS HEOOXOIUMO
W3 OrpoMHOT0 Habopa KOMIIOHEHTOB BBIOpaTh HanOoliee WH(OPMATHB-
HBIE, U 3/IeCh HE OOOUTHUCH O€3 TITyOOKHNX 3HaHWH 00 WX MOJIEKYIISIPHOM
CTpOCHUM U (U3UKO-XUMHUECKUX CBoMcTBax. bonee 300 YB, Bxons-
IIMX B COCTaB HEPTU XpaHAT MHPOpPMALUIO 0 cocTaBe ucxonHoro OB.
A.A. IletpoB u30 Bcex YB Hedrtu Bbimenun age rpynmsl: ¥YB, yrpa-
TUBILKE YEPTHI CTPOCHUSI UCXOTHBIX OMOOPraHNYeCcKUX MOJIeKyl u YB
UX COXpaHUBIIUE. YB U HeyrieBomopoJHbIe KOMIOHEHTHI, COXPaHHB-
M€ MCKOMaeMble OMOMOJIEKYIbI (MM UX OINO3HaBaeMble (parMeHThl),
Ha3bIBaIOT OMOMapKepaMH.

B reonoruyeckoii mTeparype IOCTATOYHO YacTO YIOTpeOsieTcs
U JIpyroe Temnepb YK€ OOLIENPUHATOE Ha3BaHHE — «XEMO(OCCHIIUM».
Xemooccuimy varie BCero HCHoIb3YIOTCs KaK BaKHEHUIINE TeOXUMU-
YecKre KPUTEPUH TIPU KOppelsiusx He@Tb-HepTh W HedTh-opraHu-
YeCcKOe BEUIECTBO MOPOJ.

Hanpumep, ecnu Mbl M3y4aeM HeTH MHOTOILIACTOBOIO MECTO-
POXKICHUS, TO B CIIy4ae OJHOTHITHOCTH He(Tell MOXKHO TPEIIOJIOKHTS,
YTO MECTOPOXKICHHE 00pa30BajoCh B pe3ylibTaTe BEPTHKAIBHONW MUTpa-
K YB U ¢ TOMOIIBI0 KOMIUIEKCa Te0I0ro-reOXUMHYECKHUX HCCIIe10Ba-
HUii, B ToM uncie u OB nopon, BEIIBUTH UCTOUHUK reHeparmu Y B. Eciu
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HedTH OyZyT OTAHMYATBCS APYT OT APYra Mo COCTaBy, TO HEOOXOIMMO
OTBETUTH HAa BOIPOC, 3TU OTINYMA SBISIOTCS T€HETUYECKUMH WU HET.
WHbIMH Ccl10OBaMH, B T'€OJOTMYECKOM pa3pe3e MMEIOTCS HECKOJBbKO HC-
TOYHUKOB IeHepalu YB uin BbISIBICHHBIE OTJIMYUS CBSI3aHBI CO CIIE-
(pUIECKON JIMTOXUMUYECKONH MM TEepMOOapU4ecKOH OOCTaHOBKOH B
Pa3IMYHBIX 3ajekax. MoXeT ObITh, 3TH W3MEHEHHS OOYCIIOBJIEHBI BEp-
TUKAJTLHOW MUTparfie HeTH U3 HIDKEIICKAIICH 3aI1eKu?

[Ipennonoxum, Mbl U3ydaeM He(TH B PETHOHAIBHO MPOIYKTHB-
HOM ropu3oHTe. ComocTaBisisi cocTaB He()Tel U3 pa3HBIX MECTOPOXKIe-
HHUH, MOXXHO B IIEPBOM IPUOIIKEHUH OTBETUTH HA BOIIPOC O BO3MOXK-
HOCTH HaJIMYMsI OJHOTO WM HECKOJIbKMX HCTOYHHUKOB MOCTYIUICHHA
VB B NpoayKTUBHBIE OTJIOKEHUS. B KOMIUIekce ¢ pe3yibTaTaMu Jie-
TaJIbHBIX T€OJIOTMYECKUX MCCIIEJOBAHUM, B TO YKMCIIe HCTOPHH I'€0IO0TU-
YECKOI'0 Pa3BUTHUSI TEPPUTOPUU M BPEMEHH OOpa30BaHUS 3aMKHYTBIX
JIOBYIIIEK, HAM HEOOXOAMMO MPOBECTH KOPPEISIIUIO B ccTeMax HeTh-
OpPraHUYECcKOe BEUIECTBO MPEAINOIaraeMblX He)TeMaTepUHCKHIX MOPOJ.
Hnst storo mo cocraBy Hedrelt m OB HyXHO HACHTH(OUIINPOBATH
HeTEeMaTePUHCKYIO TIOPOLy, PEKOHCTpYHUpoBarh Tulm ucxomnoro OB
JUTS JTAHHBIX HEe()TeH, BBISIBUTH YCIOBHS €r0 HAKOIUICHHS, OTPEICIIUTh
¢danmanbHy0 00CTAaHOBKY M OKHCIUTENLHO-BOCCTAHOBUTEIIBHBIE YCIIO-
Busl cpenpl. C MOMOIIBIO COOTBETCTBYIOIIMX I'€OXUMHUYECKHX IOKa3a-
TeJIel BBISICHUTh WHTEHCUBHOCTh MHKPOOHOJIOTHYECKOH TpaHcdopma-
muu OB B nuarenese, a Tak k€ CTENEHb KaTareHETHYECKOro mpeodpa-
3oBaHusl OB mopoa. Pe3ynbTarsl ccaenoBaHUil TOMOTYT ONPEAENNTh
«TeO0JIOTUYECKUN BO3PACT» HE(THU U, COMOCTABHB €T0 C pe3yjbTaTamMu
MAJEOPEKOHCTPYKIIUN TEPPUTOPUU M KOHKPETHBIX JIOBYIIEK, YCTaHO-
BUTb BpeMs BO3MOXXKHOTO (DOPMHUPOBAHUS TE€X WM MHBIX MECTOPOXKIE-
Huii YB. IlonydeHHBIE pe3ysIbTaThl JISATYT B OCHOBY OLIEHKHU IIEpPCIIEK-
TUB HE()TETa30HOCHOCTU W ONPEACISIIOT CTPATErHi0 TOMCKOB HOBBIX
CKOmIeHHH YB, a B KOHEUHOM HTOre IMO3BOJISIIOT BHIOpaTh Hambojee
paloHaNbHbIE 1 KOHOMHUYECKH BBITOJHBIC HAIpPABIECHHUS IOHUCKOBO-
pa3BeoYHBIX padoT.

C nozunuu opranuueckoil xumun Y B HedTel moapazaenstores no
CBOEMY CTPOCHHUIO Ha J1Be Oouipline Tpynnsl: YB, B Monekyiaax KOTo-
PBIX aTOMBI yriiepojia 00pa3yIoT OTKPBITBIE («IMHEWHBIC») WIIH pas-
BETBIICHHEIE TIeNH M Y B, B MOJIeKylaX KOTOPBIX aTOMEI yTriiepoaa oopa-
3YIOT KOJIBLIA.
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YrneBonoposbl, B MOJIEKYJIax KOTOPBIX aTOMBI YIepojaa COeau-
HeHbl pocThiMU cBsi3siMH (C — C) Ha3bIBalOTCS METAHOBBIMHU YTJIEBO-
JopoaaMu. B nmTeparype cymiecTByrOT pa3iuyHbIE HAa3BaHUS METaHO-
BBIX YIJICBOJOPOMAOB: aJKaHbI, anudaTHuecKue, napa(uHoBbIe, HAChI-
HICHHBIC WK nipenenbHbie YB. Bee 3To oquu u Te ke YB ¢ hopmymnoit
CnHan,,,

AJKaHBI 00pa3ylOT TOMOJOTHYECKHH Psii, B KOTOPOM KayKIbIH
CIEIyIOIUN yIIeBOJOPOJ MMEET Ha OJUH aToM yIiepoja U Ha JABa
aToMma BOI0poJia OOJIbIIIe, YeM HPEAbLITY .

Tomonocuueckuti pad — 2pynnel OpeaHUYECKUX COCOUHEHUN, Om-
Oelbible YleHbl KOMOPbIX OMAUYAIOMCcs Opy2 Om opyea Ha OOHY Ulu
oonvue memunenogwix epynn CH,

AJIKaHBI MOTYT TIPEACTaBIATh COOOW JTMHEWHBIE WU Pa3BETBIICH-
HBbIE LETIOYKH aTOMOB yrjiepoja. YTJIeBOAOPOAbl, 00pa30BaHHbIC JIH-
HEHHBIMHU IIeMIOYKaMHU Ha3bIBAlOTCS HOPMAIbHBIMH ajKaHaMH, a C pas-
BETBJICHHBIMH LIETIOYKAMHU — N30AJIKAaHAMHU.

«H30... epeu. — pasHublii, no0oOHbIL. Tepmun «uzomepvly 6nepavie
esen 6 18302. useecmmuuiii xumux M.A. bepyenuyc nocie mozo, kax 6vi10
yemanoeneno, umo yuanosas kucroma (HOCN) uoenmuuna no cocmasy
epemyueti kuciome (CNOH). Dmo senenue on cgopmyruposan oyens
yemko: «Coedunenus, y KOMopulx 00UH U MOM Jice COCAS, HO PA3IUY-
Hbll NOPAOOK CEA3U AMOMOB 8 MONEKYe, HA3bIGAIOMCS USOMEPAMUY.

[Ipocreiimnii mpeacTaBUTENb ajJKkaHOB — MeTaH. Ero monekyna
MMeeT OJIMH aToM YIJIepoJa W 4eThlpe aroma Bojopoaa. Crienyroiiue
MIPOCTEHIINE 110 CTPOSHHUIO AJIKAHbI 3TO — 3TaH M MPOIIaH.

Haunnas ¢ 6yrana (C;Hi), yrieBomopoasl MOryT HWMETh HOp-
MaJIbHOE CTpOEHHUE (JIMHEHHas LEeNoYKa) U M30CTPOeHUE (pa3BETBIICH-
Hasl 1[EMoYKa).

YT11€B010pOIEI HOPMATBHOTO CTPOSHUS M MX M30MEPhI UMEIOT OfU-
HaKoBYIO (popMyiy (M OOMHAKOBYIO MOJIEKYJSPHYIO Maccy), HO OTJIMYa-
I0TCSL IPYT OT JIpyra CTPOCHHEM M (PH3UKO-XUMHUUECKUMU CBOHCTBAMM.

AJKaHBI JIerde BOJIbI, X TUIOTHOCTH He mpeBbimaet 0,8 rem®. Onn
MIPAKTUUYECKN HE PaCTBOPUMBI B BOZIE, HO XOPOIIIO pacCTBOPUMBI B Opra-
HUYECKHUX PacTBOPUTENAX. AJIKaHbl CoiepkKaTcsa MPAKTHYECKU BO BCEX
HedTax. Ecmu mx xoHueHtpanusi npesbimaer 50 %, To Takue HepTH
Ha3bIBAIOTCSl METaHOBBIMU. OHU HaIlle BCEro paclpoCTpaHEHBI B OTJIO-
KEHUSAX, XapAKTEPU3YIOINXCS JOCTATOYHO JKECTKON TepMOOapuiIecKoi
00CTaHOBKOH.
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HTak, MBI pacCMOTpENH IOCTATOYHO OOJBIIYIO TPYIITYy HACHILICH-
HBIX Y B, coneprxariue npoctsie csazu C-C.

Teneps paccMOTpUM TIpYIIy HEHACHILICHHBIX YB, conepkamux
kpatHble cBs3u C C, C C. Oro — amudarnveckne YB. O mMoryT co-
JepKaTh Pa3HOE KOJIMYECTBO IBOWHBIX MIIM TPOMHBIX CBS3CH WIIM U TE€X
U IPYTUX OJHOBpeMeHHO. HanOompImmii MHTepeC MPencTaBisIoT ajlKe-
Hbl Wwin onuduael. OHU conmepkaTt oaHy aBowHYI0 cBsi3b C C. IlepBsrii
YJICH TOMOJIOTHYECKOTO psAda oneMHOB — STHIICH; Jajiee MPOMUICH H
Oytunen. OnepuHbl — HEeHHEWIIee ChIpbe Al HepTEeXUMUIECKOH Mmpo-
MbIIUIEHHOCTH. OHU 00pa3yloTcsl B MPOIYKTaX NepepaboTKu HePTH B
pe3ynbTaTe peakiuii ACTHAPUPOBAHMS ANKaHOB. B cBs3M ¢ TeM, 4TO
oneUHbl He WACHTUPULIUPYIOTCS B HEPTSIX CTAHAAPTHBIMUA METO/IaMHU,
0 HEeNaBHEro BpPEMEHHM HCCIIEOBATENN IIOJIaralld, 9TO OHH OTCYT-
CTBYIOT B IIPUPOTHON HEDTH.

E.B. ®ponos u M.B. CmupHoBa (1990) pazpaboTaiu 3KCIIPecc-MeTo,]
JUTSL OTIPE/ICNICHNS] COACPKaHMsI OIeUHOB B MPUPOAHBIX HedTsX. [To MHE-
HUIO STHX YYEHBIX Oe(HHBI HeTeil 00pa3yroTCs 1Mo BO3AEHCTBHEM TeTl-
Jla B pe3yJbTaTe PaJlMOAKTUBHOIO MPUPOJHOrO U3inydeHus. JlanpHeiire
WCCIICIOBaHMS TIOATBEPIMIIN OTU MIPEATIONIONKEHHSI.

[loaromy, ecnmum B HedTsAx oOHapykeHBI OyehUHBI, HEOOXOIUMO
JIETAIbHO M3yYUTh T'€OJIOTMYECKOE CTPOCHHE MECTOPOXICHHUS C IO3H-
UM HAJTMYHYS B IOPOJIaX UCTOYHHKOB PAJHOAKTHBHOTO Pacra/ia.

Crenyromast Oomblasi Tpynma yrieBoaoponos Hedta — 3to YB,
B MOJIEKYyJIaX KOTOPBIX aTOMBI yriiepojia o0pa3yroT 3aMKHYTHIE IEH-
KOJbIa (IIMKJIBI), COCTOSIINE U3 Tpex W Oojiee aTOMOB yriepoaa. Mx
obmas popmyna CnHyn.

B He(TAX UKIIaHBI IPEICTABICHB B OCHOBHOM YTJIEBOIOPOIaMH,
COJIep KalllMH TIATh WM [IeCTh NUKJIOB. B reoxumum ans ux 00603Ha-
YeHHUs IPUMEHsIETCS TepMUH HaTeHb! WK HadTeHOBBIE Y B.

Copnepxanne HaQTeHOBBIX YB B HeTIX KoyiebneTcs B J0CTaTou-
HO MIMPOKUX mpeaenax otT 25 % mo 75 %. [lo dusuueckum cBoiicTBam
HadTeHoBbIe Y B 3aHUMArOT MPOMEKYTOYHOE TIOJI0KEHHE MEXIly MeTa-
HOBBIMH U apoMaTHUecKumu Y B.

CraenyrommmM OonbuM KiaccoM YB SBISIOTCS HEHACBILIEHHBIE
nukinyeckue ¥YB — apensl wim apomaruueckue Y B.

ApeHBI CcOJiep)KaT B MOJIEKYJe OCOOYIO IMKIMYECKYI0 TPYIIIH-
POBKY M3 ILIECTH aTOMOB YIJIEpoJia, KOTOpasi Ha3bIBaeTCs OCH30JIbHOM
(6enzonpHOEe Aapo). OOmas ¢GopMyna MOHOLUMKIMYECKHX apEHOB
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CnH;n-¢. [epBriii n3 Hanbonee BaxKHBIX MPEACTABUTEICH TOMOJIOTHYE-
CKOTO PsiJia OAHOSIICPHBIX yrieBo10po 0B — 6en3zon CgHg.

B HedTax BCTpewyaroTcsi MOHOAPOMATHYECKHE COCTUHEHHS C OJI-
HOW OEH30JIbHOH Trpymnmol B Moyekysie (OeH307 U ero ToMoJIoTH), Ou-
OUKJIAYECKUE CTPYKTYpPhl — JABE OCH30JBbHBIE TPYMIIBI B MOJEKYIe
(madranmH), a TaK Xe TpH-, TETPa- U MMCHTAIUKINICCKHE COCTUHEHUS
(Ttupen, Xpu3eH...).

Kaxk mpaBuiio, obmiee cogepkanne apoMatniecknx YB B HeTsIX —
10-20 %, a B HedTax apomaruueckoro tuma g0 35 %. HauGonbmas
KOHIIEHTpAIls apoMarndeckux YB ycraHoBieHa B He(TAX MOIOIOTO
Bo3pacTa. HadreHo-apomaTuueckue coeIMHEHHS IUPOKO pacripocTpa-
HEHBI B MOJIOJIBIX WJIM HETJIyOOKO 3ajieralomux HedTsax. ApoMaThye-
CKHE CTPYKTYyphl HAYMHAIOT Tpeo0ianaTe B He(TAX IMMOCIE TepMHYe-
CKOM 3BOJIIOLUH.

HeyrneBogopoaHble KOMNOHEHTDI,
BXoAsilue B cocTaB HedpTn

B cocraB HedTelt kpomMe YB KOMIOHEHTOB BXOAST COCIUHEHUS,
coJiepKallIue cepy, a30T M KHCIOPOJ, a TaKKe METAIbl U MUHEPaJb-
HbIE KOMITOHEHTHI.

[TponcxoxkieHre CEPHUCTHIX COSAMHEHMI B HETIX MOXKET OBITh
pasnmnuHbiM. HanboJsiee BEposSTHO, YTO CEpHUCTBIE COeANHEHHS 00pa3o0-
BAJIUCH B PE3yJbTaTe OKUCIUTEIEHO-BOCCTAHOBHUTEIBHBIX IPOIIECCOB,
NPOUCXOJIIINX MEXKIYy CynbhaTaMH M YIIIEBOAOPOJAMH B TEUYEHHE
reoyioruueckoro Bpemenu. [Iponecc ocepHeHus: HeTel MPOUCXOTUT B
HECKOJIbKO 3TanoB. CHayana MpoucXoJuT okucieHue ¥YB cynbdaramu
METAJUIOB, TPHCYTCTBYIONIMMH B IOJ3€MHBIX BOJAX, KOTOPBIE IIPH
9TOM BOCCTAHABJIMBAIOTCS B CYIb(QUIBI ¥ THAPOCYILOUIBL.

OO0pa3yroruecs CylnbQUabl U THAPOCYNIb(UILI pa3iaraloTcs ¢ 00-
pasoBaHUEM CEpOBOIOPOJA.

CBoOoiHas cepa MOXKET 00pa30BaThCs 3a CUET OKUCIICHHUS CEPOBO-
JIOPOJIa OKCHJaMH METAJUIOB, MPUCYTCTBYIONIMMU B OTJIOKEHUSX HIIH
K€ PacTBOPEHHBIMHU B BOAAX Cyjib(aramu. YacTh CEpHUCTBHIX COCAMHE-
HUI MOXeT OBITh yHacJIeioBaHa oT ucxoguoro OB.

Cepa BcTpevaeTcst B HeTIX B BUJIE PACTBOPEHHON 3JIEeMEHTapHON
Cephbl, CEPOBOJIOPO/A, CYIbQHUIOB M JIUCYIb(HIOB, MEpPKAIITAHOB,
a Taxke 0oJiee CIOXKHBIX COCTUHEHHUH, COJep KaIlliX OJHOBPEMEHHO B
Pa3INYHBIX COYETAHUSIX aTOMBI CEPBI, KHCIOPOJIa U a30Ta.
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Conepxanue a3oTta B HeTAX, Kak npaBuiio, He mpebimaet 0,5 %.
OpHako B BBICOKOCMOJIUCTBIX HEPTSIX COAEpIKaHHE a30THCTBHIX COCITU-
HeHUi wHorHa gocturaet 10 %. B merkux ¢pakumsax Hedredt a3oru-
CTBIE COCJMHEHUS KaK MPaBUIIO OTCYTCTBYIOT. C yBeIMUEHHEM TeMIle-
patypsl KuneHus ppakuuii cogep>kaHue a30THCTBIX COSAUHEHUH B HUX
BO3pAcTaeT U MaKCHMaJIbHbIE X KOHIIEHTPAIMH COCPEAOTOUYCHBI B OC-
HOBHOM B €€ CMOJHUCTO-ac(hanbTeHoBoW yacTH. Hanbonee 3HaYMMBbIMU
KOMIIOHEHTaMH a30TOCOACPIKAIINX COCIAWHEHUH SIBIAIOTCA HMOPPUPH-
HBI, UX COiep)KaHue B HeKOTOphIX HedTsax gocturaer 0,1 %. [lopdupu-
HBl MOTYT HaXOAUTHCS B HEPTAX KaK B CBOOOZHOM COCTOSIHHMH, TaK U B
BUJI€ KOMIUIEKCHBIX COEIUHEHUH C METaJIJIaMU T. 0. C HUKEJIEM U BaHa-
queM. bornbinoe conepxanue mopGUPUHOB XapaKTepHO AJISi CEPHUCTHIX
Hedreit. [loppupuHbl ABIAIOTCS MPENCTABUTENSAMH XeMO(MOCCHINN H
UX coJlepKaHue B HEPTSIX MCIIONB3YeTCs MPU TEOXUMUIECKHX 0000111e-
HusX. [lopduprHOBEIE KOMIIEKCH HE()TH ONTUYECKU akTHBHBI. OHH
CIOCOOHBI YCKOPSITH OKHCIUTEILHO-BOCCTAHOBUTENIBHBIC PEaKLHH, 10-
3TOMY, KaK TPEAINOoaralT, OHH IPUHUMAIOT aKTUBHOE y4acTHe B MPO-
reccax npeoOpa3oBaHus HeTeEH.

Kucnoponoconepxamiye coeJMHEHNsI PEACTABICHBl KHCIOTaMU,
s¢upamu, dpeHonamu U 1ap., u3 HUX 10 90-95 % kuciaopomocoaepka-
IIMX KOMIIOHEHTOB MIPUXOAUTCS HA CMOJIBI U ac(aJIbTeHBI.

Cmonucro-acanbTeHOBBIE BelllecTBa — CIIOXHAsi CMeCh HamoOolee
MOJIEKYJISIPHBIX KOMIIOHEHTOB HE()TH, COIEp)KaHWE KOTOPBIX IOCTHIAET
uHoraa 10-50 % macc. Ha foimo yrieBomopoHoii yactu npuxomurcs 80-
95 % Bcex MOJIEKyJI, ClIararoIiuX 3TH CTPYKTYphL. B 1memom cmosmucro-
ac(haJIbTEHOBbIE BEILECTBA — O3TO TI'ETEPOOPTraHUYECKHE COCAUHEHMS,
BKJIIOYAIOIIIE B COCTAB MOJIEKyJI Kpome Y B a3ort, cepy, KUCTIOpo] 1 HEKO-
Topele MeTayibl. Hambonee Goratel cMonmucTo-ac()aibTEHOBBIMU BeLIe-
CTBaMH He()TH apOMaTHUUECKOro OCHOBaHUs. HedTu ankanoBoro ocHoBa-
HUSL COZIEPAT CMOJIMCTO-ac()aJIbTeHOBBIX BEIIECTB HAMHOTO MEHBIIIE.
CmoscTo-acanbTeHOBBIE BEIIECTBA OOBEANHSIOT JIBE OOJBIINE TPYIIIIBI
BBICOKOMOJIEKYJISIPHBIX COSJMHEHHI — CMOJIbI M acdaibreHbl. OHU CKOH-
LEHTPUPOBAHbI B HAHOOJIEE BHICOKOKHITIMX (pakuusix HedTel.

CMoOITBI  TIPE/ICTaBISIOT cOOOM OYEHb BS3KHE MAaJIOMOJIBIKHBIE
KHMJIKOCTH, a WHOTJIa U TBepJble amopdHbie BemiecTBa. [I1OTHOCTH
omuszka k 1,1 t M. Comepxanue yriepoma 79-87 %, Bomopoma —
9-11 %. Kpome TOro cmosbl COepKaT IeTepoaTOMbI: KHCIOPOa
1-7 %, cepsl oT AecsThIX noneit npoueHta a0 7-9 %. B HeKOTOpbIX cMo-
nax conuepkutcsi a30T. CMOJBI XOPOIIO PACTBOPSIIOTCS B OPraHMYECKHX
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pacTBopuTensX. [l aHaIMTHUYECKHWX Lened CMOJIBI SKCTParupyroT U3
HedTelt OeH30JI0M, CTUPTOOEH30JI0M, METPOTICHHBIM SPUPOM H T. 1.

B cootBercTBHM C 3TUM B HE(TAX BBIIEJIAIOTCS OCH30JIBHBIEC,
COUPTOOCH30JIbHBIE M IETPONIEHHO-3()UPHBIE CMOJIBI.

AcdanbTeHbl SBIAIOTCS 00Jiee BHICOKOMOJICKYJISIPHBIMU COEINHE-
HUSIMH, 4YeM cMonbl. lIpm HOpManbHBIX YCIOBHSX ac(albTeHbl —
aMop(HbIC TBEPIIbIC BEIICCTBA, TNIOTHOCTHIO BhINIE 1,14. AchanbTeHsl
JIETKO PacTBOPSIIOTCS B XJopodopme, bensone u 1. 1. [Ipu HarpeBanuun
acanbTeHbl Pa3MArYarOTCA, HO HE IUIABATCS; [IPU TEMIEpaType BBIIIE
300 °C oM mepexomsaT B KOKC M Ta3. Ac(aabTeHbl XUMHYECKH aKTUB-
HBI, JIETKO BCTYMAIOT B PEAaKIHH OKHCICHUS, CyNb(QUPOBAHHS, HUTPH-
pOBaHHUA, HECKOJIBKO TpyAHEe Tuapupyorcs. [locieaHuM nOCTHKEeHH-
€M HayKH B 00JIacTH M3y4deHus acalbTeHOB ObLTO 0OHApYyKEHUE B CO-
cTaBe uX (paknui, ocaxxIaeMbIX U3 HeTell MEeHTaHOM WM TeNTaHOM
¢dymnepenos (2002).

B 1991 1. OBIIO COBEPIIEHO MHUPOBOE OTKPBITHE, TIOKA HE MMEB-
mee oTHomeHue K HedTsaM. SAnonckmii yuensii Cynmuo Mumsuma o0-
HapyXUJI HWIHHAPHUECKYI0 QOpPMY HAaHOYTJIEpOo/ia, KOTOPYIO BIOCIHE-
CTBMM Ha3BajJM «HAHOTPyOKay. OTiIM4aeTcsl OHA OT (YIJIEPEHOB TEM,
YTO €€ MOBEPXHOCTh 00pa3yeT TOJNBKO MPaBUIIbHBIE IIECTUYTOJIbHUKU.
HanoTpyOKH MOTYT COCTOSITH U3 HECKOJIEKHX CJIOEB M UMETh OTKPBITHIC
WJIM 3aKPBIThIE KOHIIBI.

A yxe B 2003 r. uiccnenoBaHusl 00pa3oB achalbTEHOB C ITOMO-
b0 MPOCBEUYHMBAOIIEH 3JIEKTPOHHOH MUKPOCKONHM M3 HE(TH, OTO-
Opannoit ¢ TIyOnHBI 5600 M U3 CKBaXUHBI, HAXOAAIIEHCS B MEeKCHUKaH-
CKOM 3aJIUBE, M0KA3aJI0 HAJIMYME B HUX Iy4YKa HAHOTPYOOK C BHEIIHUM
JUaMETPOM OT HECKOJIBKUX €AMHUI] IO HECKOJIBKHUX JIECATKOB MUKPOH.

C MOMEeHTa OTKpPBITHS HAaHOTPYOOK HX IPOMBIIUIEHHOE MPOU3-
BOJICTBO B MHpPE JTOCTUTIIO 00beMa Oonee 300 TOHH B TOZ.

st yero ke oHu HyxHbI? [Ipexne Bcero, u3-3a CBOEH MPOYHOCTH
1 JIETKOCTH ISl KOCMHYECKOW, aBHAITMOHHOW M aBTOMOOMILHOM Mpo-
MBIIUIEHHOCTH. «CBEPXIPOBOUMOCTEY JIEKTPUIECKOTO TOKa ITO3BO-
JISIET WCITOJIb30BaTh MX INPH NMPOMU3BOJCTBE MOIIHBIX aKKyMYJITOPOB,
SMUTTEPOB (M3NyyaTesieil) Mpu MPOU3BOJCTBE CBEPXILIOCKUX IKPAHOB,
OCBETHTENBHBIX JIAMII U T. 1.

CrpouTtensHbIM MaTepualioM i (yJuIepeHOB, HAaHOTPYOOK M rpa-
¢ura sBisiercst rpader. o 2004 r. He ynaBanock HNOMy4UTh TpadeH B Yu-
CTOM BHUJIE T. K., U3-32 CTPEMJICHUS] MUHIMHU3UPOBATh CBOIO MIOBEPXHOCT-
HYIO JHEprHIO, OH BeJleT ceOsi Kak CBEpHYTHI B PYJIOH JICT BaTMaHa,
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CTpeMsiChb  TpaHC(OPMHPOBATECS B 0oliee IHEPreTUUECKH CTaOWIIbHBIC
¢dopmel yriepona — HanoTpyOkw, rpadut u ¢pymwiepet. (T. O. I'eiim u Ho-
BOCEIIOB IIBITATIICH TPENOTBPATHTh TPaHC(HOPMALUIO MOJIEKYIISIPHOTO
cros rpadera B Apyrue (GopMbl yIireposa).

B crathe ydeHBIX, MONyYMBIIMX TrpadeH, TOBOPUIOCH, YTO BO3-
MOJKHOCTH TpadeHa, kak moiyrnpoBogauka B 100 pa3 Oompire, yem y
kpemuus u B 20 pa3 Oounbliie, 4eM y apceHuAa raums. TerionpoBo/I-
HocTh rpadena B 10 pa3 Bblie, yeM y Menu u B 1,5 pa3 Bellle, 4eM y
HaHOTPYOKH. A TIO MPOYHOCTHU Yy TpadeHa moka HeT KOHKYpPEHTOB.

B crarthe nmpuBeneH 3abaBHBIN npuMep. Eciim ObI MBI CMOTIIH W3-
TOTOBUTH TMIIOTETUYCCKHI ramMak u3 rpadeHa rmiomaaso 1 Mz, TO OH
Becus ObI Beero 0,77 MUIITUTpaMM, U B HeM 0e3 pHcKa MOT OBl KadyaTh-
Cs1 B3pOCIHBIA KOT BECOM 4 KT.

A ecnu OB MBI U3TOTOBHIIM TaKOH K€ TaMaK W3 CTalld, TO OH OBl
BbIIepkai Bec B 40 1.

Kpome cmon u acdanbreHOB B cocTaB HepTH BXOASAT MUKPOAIIE-
MeHTHl (Oomee 60), comepkaHWe KOTOPHIX OOBIYHO HE TIPEBHIIIAET
10%-102%. DArto BaHAJIU{, HUKEIIb, METAJUIBI MOATPYIIIEI MEH, ITUHKA,
0opa, pTyTH, BolIb(pama, ypaHa u Jp.

K MuHepanbHBIM KOMIOHEHTaM He(Tel OTHOCATCS, COAep KaIu-
ecsi B Heil conu, 0Opa3oBaHHBIE METaNIaMU M KHCIOTaMH, METaNIOCO-
JepKalire KOMILIEKCHI, a TaK e KOJJIOWJIHO-AUCIIEPTrHPOBaHHBIE MH-
HepaJbHbIE BEIIECTBA.

OcCHOBHas 4acTh METAIJIOB CBS3aHA CO CMOJIaMU U ac(haIbTeHaAMHU.
CopepxaHne METAIIOOPTAHUYSCKUX COCTUHEHHI B HE(PTAX C BBICOKUM
COJICpP)KaHUEM CMOJI U ac(haabTeHOB Ha 2-3 TOpsjKa BbIIIE, YEM B Ma-
JIOCEPHUCTHIX HEPTAX C HU3KUM COJIepKaHHEeM ac(haibTO-CMOIHMCTHIX
BEIIECTB.

OnpeeneHne cocTaBa U KOHIIGHTPAIUM METAIIOB U UX COCJTUHE-
HUHM B HE(QTIX MPOBOIATCS TJABHBIM 00Pa3oM CHEKTPaJbHBIM aHAJH-
30M 30J1b1, TOTYYCHHON NPH CKUTAHUU HE(TH.

PuUsnko-xummnyeckne cBoncTea Hepren

Inomnocmo negpmu. Enunanna mwiotaoctu B CU — kr/M°. Ha Mpak-
THKE TIOJIB3YIOTCS OTHOCUTEILHOHN TUIOTHOCTBIO, KOTOpAst MPEACTABIISIET
€000t oTHOIIEHHE TUIOTHOCTH HedTh npu Temmeparype 20 °C K mioT-
Hoctu Boabl ipu 4 °C. OTHOCHUTENbHAs TUIOTHOCTh HE(TH Yalle BCETO
koneonercs B mpenenax 0,82—0,92. Kak wuckimtodyeHue, BcTpedaeTcs
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HEPTh MIOTHOCTBIO MeHble 0,77 (JUCTHIIIATH €CTECTBEHHOTO (pak-
IUOHUPOBaHUS HE(PTHU), a TAKXKE THKEIbIE, TyCThIe acaabTONOA00HbIE
He(TH, IJIOTHOCTh KOTOPBIX NpPEBHILAET | (OCTATKM E€CTECTBEHHOTO
¢pakunonupoBanus). Paznnuns B IIIOTHOCTH HE(TH CBA3aHBI C KOJH-
YECTBEHHBIMH COOTHOIICHUSIMHU YIJIEBOAOPOAOB OTHEIBHBIX KIJIACCOB.
HedTp ¢ mpeobnaganneM METaHOBBIX YIIIEBOJOPOAOB Jierde HedTw,
00orameHHON apoMaTHYecKUMH yriieBogopogamu. 11moTHOCTs cMomu-
CTBIX BellecTB HedTu Bhime 1, Mo3TOMYy 4yeM OOJbIIE MX B COCTaBe
HE(TH, TEM BBILIE €€ TUIOTHOCTb.

[InoTHOCTE HE()TH 3aBUCUT OT COOTHOLICHHS KOJIMYECTB JICTKOKHU-
MAIMAX | TsDKeTbIX (pakmumii. Kak nmpaBuio, B jgerkoit HedTH mpeobia-
JAIOT JIETKOKUITSIINE KOMIOHEHTHI (O€H3UH, KEPOCHH), & B TSKEIBIX —
TsDKeNble (Maciia, CMOJIBI), TO3TOMY IUIOTHOCTh He(pTH maeT mpuOim-
JKEHHOE MPEICTABICHUE O €€ COCTaBE.

B miacToBbIX ycIOBUSX IUIOTHOCTH HE()TH MEHBILE, YEM Ha 3EM-
HOU MOBEPXHOCTH, TaK KaK B IUIACTOBBIX YCJIOBHUSIX HE(TH CONEPKHUT
pacTBOPEHHEBIE Ta3bl.

[InoTHOCTE HMCHONB3yeTCA MPH pacueTe Macchl MPOAYKTa, 3aHU-
MAIoIIero JaHHbIH 00beM, B, HA000POT, 00BEMa MPOAYKTa, UMEIOIIETO
oIpeiesIeHHYI0 Maccy. BenencTBue 3Toro, naHHBIN MOKa3aTelb UMEET
ocoboe 3HaYeHHE MpU IPOBEIEHHM ONepauuil KyIIH-NPONAXH UL
OTIpeJieJIeHNs KOJIMYECTBA MPOJIyKTa Ha BCEM IMYTH CIEJOBaHUs HEPTH
1 He(TETIPOAYKTOB OT MECTa OOBIYM /10 MECTa MepepadOTKU U OT Me-
CTa nepepadoTKH 10 MOTpeOHuTeNeH.

Bszxocmv — ciocOOHOCTD OKa3bIBaTh CONMPOTHBIICHUE JICHCTBYIO-
meit cuite. Yem Oosblie B HEPTIX apOMAaTHUECKUX U HAQTEHOBBIX IHMK-
JIOB, TeM OOJIbIIIEe €€ BA3KOCTh. [Ipr HOpMaTbHOM JIaBIEHUH C MOBHIIIIC-
HHEM TeMIIEpaTyphl BI3KOCTh HEPTU yMEeHbIIAeTCs. Bs3KocTh siBisieTcs
BAKHEHIIEH CBOMCTBOM, XapaKTEPU3YIOIIHUM 3KCIUIyaTallHOHHBIE CBOM-
CTBa KOTEJBHBIX, JU3EIbHBIX TOIUIMB U JAPYTHX HEPTENPOAYKTOB. Bsz-
KOCTBIO KHMJKOCTH Ha3bIBAETCS €€ CIIOCOOHOCTH OKa3bIBaTh CONPOTHB-
JICHHE TIePEMEIEHHIO €€ YaCTHIl OTHOCUTEIBHO JPYT JIpyra O]l BIIUs-
HHUEM JCHUCTBYIOMIMX HA HUX CHIL.

Bsi3kocThIO onpenenstoTess MaciTalbl IepeMenieHusl HeTu | ra-
3a B MPHPOIHBIX YCIOBUSX, €€ HEOOXOJMMO YYHUTHIBATH B pacueTax,
CBSI3aHHBIX C OOBIYEH 3TUX MOJIE3HBIX HCKOIAEMBIX.

Oco0eHHO BakKHA dTa XapaKTEPHCTHKA U OMPENSICHUS KadecTBa
MacleHbIX (paKuuii, NoMTyyaeMbIX NpH mepepaboTke HehTH W KauecTBa
CTAHJAPTHBIX CMa304YHBIX Macell. [1o 3HaYeHWIo BSI3KOCTH CYISAT O BO3-
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MO>KHOCTH DPACIbUICHUSI ¥ TIepeKauyrBaHusl HE()TENPOAYKTOB MPU TpaHC-
MOPTHPOBKE HEPTH MO TPyOONPOBOAAM, TOTUTUB B IBUTATENSIX H T.JI.

Cpenu pa3iu4HBIX IPYII YIIEBOAOPOIOB HAMMEHBILYIO BSI3KOCTh
UMEIOT napaduHOBbIC, a HAMOONBIIYI0 — HA(TCHOBBIE YIIIEBOJOPOMBI.
YeM Gorbie BI3KOCTh HEPTIHBIX (ppakumii, Tem OoJbIlE TEMIEpaTypa
UX BCKUIIAHUS.

Paznuuaror auHamuyecKkyio (20CONIOTHYIO), KHHEMaTHYECKYIO H
OTHOCUTENBHYIO (YIENbHYIO) BI3KOCTh HE(TH.

JluHamu4ecKas BSI3KOCTb BBIP)KAETCSA BEIWYMHON COIIPOTHBIICHUS B
[la x B3aMMHOMY IIEPEMEILEHHUIO JBYX CJIOEB JKUAKOCTU C IIOBEPXHOCTHIO
1 M2, IIPY OTHOCHUTENILHON CKOPOCTH TiepeMeleHus 1 M/C 1o eiicTBreM
npunioxenHo cuibl B 1 H. Tlo quHamuyeckoil BSI3KOCTH pacyeTHBIM ITy-
TeM ONPEACIIIOT 3HAYCHNS PALMOHANIBHBIX 1€0UTOB CKBKUH.

KunemaTudeckass BA3KOCTh MPEACTaBIsET COOOM OTHOIICHUE -
HaMHYECKOM BSI3KOCTH K €€ IUIOTHOCTH IIPH TOM ke Temueparype. Enu-
HHLA KHHEMaTnyeckoil Biskoctu B CU — m%/c. JlaHHbBIC O KMHEMaTH4e-
CKOM BSI3KOCTH UCIIOJIB3YIOTCS B TEXHOJIOTHUECKUX pacueTax.

[Tpu uccnenoBannu HeTH OOBIYHO OMPENEINSIOT OTHOCHTEIBHYIO
BsA3KOCThb. OTHOCHUTENBHAS (yaelbHasl) BA3KOCTh BBIPAXKAaeTCs OTHOIIE-
HUEM a0COJIIOTHOH BS3KOCTH HE(PTH K BI3KOCTH BOIBI.

Temnepamypa KuneHus YTIEBOJOPOJA 3aBUCHUT OT €r0 CTPOEHHS.
Uem OGosbllie aTOMOB yTiiepojia BXOJIUT B COCTAaB MOJIEKYJIBI, TEM BBIIIE
TeMiepaTypa KHneHus. Y Ha)TeHOBBIX M apOMaTHYECKUX YIIIEBOJOPOIOB
(Y KOTOpBIX aTOMBI YIJIEpO/ia COSANHEHBI B IMKIIBI (KOJIbLIA)) TeMIleparypa
KUTICHUS BBIIIE, YeM Y METAHOBBIX, IPH OMHAKOBOM KOJIMYECTBE aTOMOB
yriepoaa. [Ipupoanas HEQTh CONEPKUT KOMIIOHEHTHI, BBIKHMIIAIOLINE B
IIMPOKOM MHTEpBaje Temmeparyp — ot 30 1o 600°C. U3 ey myTem pas-
TOHKH TTOJTy4atoT OOJIBIIOE KOJMYECTBO TOBAPHOU MPOLYKIIUH.

Temnepamypa 3acmvianus u niaeieHus PasiIMIHbIX BUAOB HEPTH
HeoarHakoBa. OOBIMHO HE(TH B MPUPOJE B HKUIKOM COCTOSIHHM, OJJHAKO
HEKOTOphIE W3 HUX 3aryCTeBAlOT INPH HE3HAYNTEIHHOM OXJIAXKICHHU.
Temmneparypa 3acTbIBaHHsI HEPTH 3aBHCHT OT ee cocTaBa. YeM Ooublie B
Hell TBepIbIX mapaduHOB, TEM BHILLIE TeMIepaTypa ee 3acTbiBaHus. CMo-
JIFCTHIE BEIIECTBA OKA3BIBAIOT MPOTHUBOIIOJIOKHOE BIMSHUE — C TTOBBIIIIE-
HHEM HX CO/IEPYKaHHS TeMIlepaTypa 3aCThIBaHHS TIOHIKAETCS.

Togepxnocmuoe Hamsdicenue ONpenensercss padOTOH, KOTOPYHO
HY>KHO ITPOM3BECTH, YTOOBI YBEIMUUTH CBOOOHYIO TIOBEPXHOCTD YKHIKO-
ctm Ha | oM, He Mensis ee TemmepaTypsl. Boipaxkaercst 8 CU — /M.
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[ToBepxHOCTHOE HATSDKEHHE SIBISICTCS pe3yIbTaTOM JACHCTBHS MO-
JIEKYJISIPHBIX CHJI, KOTOpPBIE Y pa3HbIX BEIlecTB pa3Hble. CHIIbI clLerie-
HHUSI MOJIEKYJI KHAKOCTH C MOJIEKYJaM{ TBEPIOIO Tejla MOTYT OBbITh
Oosplie, 4eM CHIIBI CLEIUICHHUS MEXKIY MOJIEKYJIaMHU >KUAKOCTH. Moie-
KYJISIpHBIE CHJIBI CLEIUICHHS MEXIy BOJAOM M MOpoJAoH Oonblie, 4eM
MEXIY HE(PTbIO M MOPOJOH. DTO MOXKET IMPHUBECTH K BBITECHEHHIO
He(THU BOAOM U3 MEJKHUX IIyCTOT HOPOABI B Oosee KpyIHbIE, T. €. K MU-
rpanyu He)TH B TOPHBIX MOPOJIAX.

Jo6aBnsis B )KUAKOCTH OBEPXHOCTHO-aKTUBHBIE BELIECTBA, MOX-
HO U3MEHATH €€ IOBEPXHOCTHOE HATSKCHHUE.

Tennoma ceopanus — KOJIWYECTBO TEIUIOTHI, BBIIEISAEMOE IPH
cropanu | Kr TominBa. 3aBUCHT OT cOCTaBa He(hTH.

Jliomunecyenyuss — XOJNOJHOE CBEUYCHHE BEILIECTB MOA AeHCTBHEM
pazm4HbIX (akTopoB. Pazmuyarot ¢roopecyenyuro n pocghopecyenyuro.
B ynbTpadmoneToBbix Jiydax Jierkue HedTH (IIoopeciupyoT HHTCHCHB-
HO TOJyOBIM IIBETOM, TSDKEIIbIE — JKENTO-OypbIM M OypbIM IBeTOM. Tak,
OakuHCKasg HepTh, paccMaTpuBaeMasi IPU JHEBHOM CBETE, XapaKTepU3y-
€TCs CHHEBAThIM CBEUCHUEM, a TPO3HEHCKAs! — 3¢JICHOBATBIM.

Onexmponpoeooumocms. INEKTPHUSCKHE CBOWCTBA HE(PTH Hrpa-
10T 0co0yr0 posib. HeTh HE POBOAMUT FJIEKTPUUECKUH TOK, MOITOMY
Ul OOHapyXEHHUsl B pa3pe3ax CKBXHH HE()TEHOCHBIX IIACTOB HC-
MOJIB3YIOT AIIEKTPUYecKrue MeTolibl. HeTenmpoayKThl HCIONb3yIoTCs B
NPOMBIIIEHHOCTH 1Sl U3TOTOBJICHUS PA3IMUHBIX U30JISTOPOB.

Onmuueckas axmugnocms. HedTh COAEPKUT ONTHYECKH AKTHB-
HBIe BemecTBa. [Ipu MpoxoxIeHNH Yepe3 HUX MONSAPHU30BAaHHOTO JTy4a
TUTOCKOCTh TMOJISIpU3alK cMemiaercst (IOYTH BCer/a BIPAaBO IO XOIY
nyda). Yron cmemenus konedsercs B npenenax ot 0,1 rpagyca o He-
CKOJIBKMX TpaaycoB. HocuTenasiMu ONTHYECKOW AaKTHMBHOCTH HE(PTH
CIIy’)KaT TPEUMYIIECTBEHHO NONUIUKINYeckue HapTeHel. HedTh u3
Oosee QpeBHUX OTIIOKEHUI MEHEE ONTHYECKH aKTHBHA, HEXKENN HE(Th
13 MOJIOABIX OTJIOKEHHH.

Monekynsipnas macca ceipoit HeTH Kosebercs B npejaenax 240—
290. Haubonee Tspkensie ¢ppakunu HedTe — cMOibl U achanbTeHbl,
HUMEIOT BBICOKYIO MOJIEKYIIsIpHYI0 Maccy oT 700 o 2000.

Koagppuyuenm mennosoeo pacuwupenus negpmu XapakTepusyer ee
CIOCOOHOCTh YBEJIMYHMBATH 00BEM IMPH HATPEBAHHU U 3aBHCUT OT CO-
cTaBa HETH.

B npupoHbIx ycnoBHsX He(TH He BCETIa MOJHOCTHIO HACKIIICHBI
razom. JlaBieHue (Ipw TOCTOSHHOW TeMIlepaType), Ipyu KOTOPOM H3
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He()TH HAuMHAET BBIACIATHCS PACTBOPEHHBIM B HEH ras, Ha3blBaeTCs
oaegneHuem HACbIUeHUsL.

Obpamnas (pempocpaownas) pacmeopumocniv — PacTBOPUMOCTh
He(dTel B ra3ax. B o0macTh MOBHIICHHBIX JABJICHUHA MPH JOCTATOTHO
0opIIOM 00BEME Ta30BON (a3bl )KUAKHE YIIIEBOJOPOABI PacTBOPSIOT-
csl B rase, mepexoas B mapooOpasHoe coctosiaue. OOpaszyercst ra30K0H-
JleHcaTHas cMech (3aIekb). HedTh MeHBIIE Bcero pacTBOpSIETCS B Me-
taHe. JlobaBKka K MeTaHy MpeAeTbHBIX Ta3000pa3Hex YB yBenmunBaeT
€ro pacTBOPSIONIYIO clTOCOOHOCTh. C TOBBILICHWEM JaBlICHHS TPH I10-
CTOSTHHOHM TeMIlepaType ¥ C MOBBIIICHHEM TEMIIEPaTyphl MPH MOCTOSH-
HOM JaBJICHWU PAacTBOPUMOCTH XKMAKHX YB B rasax yBenuuuBaercs.
OHa najaeT ¢ MOBBILICHUEM MOJIEKYJsipHOU Maccel YB. Xyxe Bcero
PacTBOPSIIOTCS CMOJIBI M aC(haIbTEHBI.

l'azonacviiyennocms Hegpmu ONpeneNnseTcs: KOIMYECTBOM Tasa,
PacTBOPEHHOro B HE(TH B YCIOBUSX 3aliekd. V3MepseTcs Kak OTHO-
menme 1 M rasa x 1 m° Hedrn.

Cooeporcanue 600bi. [Ipn 100bI4e U iepepaboTKe HEPTH JABaXKIIbI
CMEILNBAETCS C BOJOW: MPH BBHIXOJE C OOJNBIIONW CKOPOCTHIO U3 CKBa-
JKWHBI BMECTE C COIYTCTBYIOIIEH € MJIacTOBOM BOAOW M B IpoLecce
o0eccoynBaHus, T. €. IPOMBIBKU IPECHOH BOJOH AJS yAAJCHUS XJIOPH-
CTBIX COJIEH.

B Hedtn m HedTenmpogykTax BOAa MOXKET COIEPXKATbCS B BUIC
MPOCTOH B3BECH, TOTJa OHA JIETKO OTCTaMBAETCS IIPHU XPaHEHUH, 100 B
BUJIE CTOMKOH 3MYJIbCHH, TOT/Ia MPUOETaloT K 0COOBIM IpuemMaM 00e3-
BOXKMBaHUS HEPTH.

OO6paszoBaHne YCTOWYMBBIX HEQTIHBIX 3MYJIbCHH HPUBOIUT K
OonpmM (huHaHCOBBIM moTepsiM. [lpu HeOonbIIOM conepKaHuM IIa-
CTOBOW BOJIbI B HETU YAOPOXKAETCS TPAHCIOPTHPOBKA €€ 1Mo Tpybo-
NPOBOJIAM W3-3a YBEIWUYEHHS BS3KOCTH. [locie OTmeneHus BOABI OT
HEeTH B OTCTOWHHMKAaxX W pe3epByapax, 4acTb He(TH cOpachIBacTCs
BMECTE C BOJIOI B BU/IE OMYJILCHH U 3arps3HAET CTOYHBIE BOJBI.

YacTtb OMYJIbLCUU YJIaBJIMBACTCA JIOBYIIKaMU, CO6I/IpaeTC$I 1 HaKall-
JMBAETCS B 3eMJISIHBIX ambapax ¥ HeTSHBIX MpyJax, TJe U3 IMYJIbCUH
UCTApSIIOTCS JIETKHE (DpaKuMu M OHA 3arps3HsAETCS MEXaHMYECKUMHU
npumecsiMu. Takas HeTh moiyuwia Ha3BaHue "amOapHoil HedTH".
OHa sIBISICTCSI BBICOKO OOBOJHEHHOM, CMOJIUCTOM, C OOJIBIIMM COMAEP-
KAHHEM MEXaHWYECKHX MPUMECEH U TSHKeTIo 00e3BOKIBACMOH.
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Bopa, npucyrctByromas B HepTH, 0OCOOCHHO C PacTBOPEHHBIMH B
HEH XJIOPUCTBIMHU COJISIMH, OCJIOXKHSET ee TmepepaboTKy, BhI3BIBAs KOP-
PO3HIO anImapaTypsl.

[Tonanast B KapOropaToOpHOE M AN3EIBHOE TOIUTMBO, BOAA CHIDKAET
UX TEIJIOTBOPHYIO CIIOCOOHOCTH, BHI3BIBAET 3aKYIMOPKY PaCIBUISIOMINX
(opcyHOK.

[lpn yMeHbIIEHHH TEMIIEpaTyphl KPHCTAJUIMKH JIbAA 3aCOPSIOT
(GUIBTPBL, YTO MOXKET CIIY>KUTh MPUYUHON aBapHii MPHU SKCILTyaTallln
ABUALIMOHHBIX TBUTATEJICH.

ConeprkaHne BOIbI B MaClle YCHIIMBACT €TI0 CKIIOHHOCT K OKHCIIe-
HUIO, YCKOPSIET MPOIECC KOPPO3UU METAJUTUIECKUX JIETaJleid, COMpHKa-
CAIOILINXCS C MACIIOM.

CremoBarenbHO, BOJA OKa3bIBaeT HETAaTHBHOE BIMSHUE, KaK Ha
nporecc nepepadboTKH HePTH, TaK U Ha IKCIUTyaTallMOHHBIE CBOMCTBA
HEPTEMPOAYKTOB M KOJIUYECTBO €€ JOKHO CTPOr0 HOPMHUPOBATHCSI.

Cooeporcanue mexanuveckux npumeceii. IIpucyrcTBue MexaHude-
CKHUX IpUMeceil OOBSCHSACTCS YCIOBHSIMHU 3ajJeranus HeTH U Croco-
6amu ee JOOBIYH.

MexaHnueckre npuMecd HeTH COCTOST W3 B3BEHICHHBIX B HEH
BBICOKOJICIICPCHBIX YaCTHIl TBEPJBIX IOPOA, KOTOPHIE, allCOPOHPYsCh
Ha TIOBEPXHOCTH BOJbI, CHOCOOCTBYIOT CTa0WIHM3alMu HEPTIHOU
amynbcuu. [Ipu meperonke HEPTH MPUMECH MOTYT YaCTUYHO OCENaTh
Ha CTEHKax TpyO, ammapaTypbl M TPyOYaThIX IeYei, YTO NMPUBOAMT K
YCKOPEHHIO MPOIIecca H3HOCa anmnaparypebl.

[Ipu momorpeBe HedTH B OTCTOMHHMKAX, pe3epByapax H Tpybax
YacTh BBICOKOJIUCTIEPCHBIX MEXaHHYECKUX TIPUMeEcel BBINAAaeT Ha JHO
M OTJIaraeTcs Ha CTeHKax, o0pa3ys cJOi Ips3u U TBepAoro ocaaka. [Ipu
9TOM YMEHBIIAETCS MMPOU3BOIUTEIHHOCTD allapaToB, a MPU OTIOXKe-
HUH O0cajika Ha CTeHKaX TPyO YMEHBIIAETCS X TETJIONPOBOAHOCTb.

Cooeporcanue cepvr. Cepa U €€ COCIUHEHUS ABISIOTCS OCTOSH-
HBIMH COCTAaBJIIOLIMMHU 4acTAMHU cbipoid HedTu. [lo xummuueckol npu-
poJie 3TO COeAMHEHHs CYJb(UIO0B, TOMOJOTOB THOGAHA W THO(EHA.
Kpome ykasaHHBIX coeinHEHHH, B HETH BCTPEUAIOTCsI CEPOBOIOPO/,
MEpKaIlTaHbl U AUCYIb(UIBL.

MepkanTaHbl WA THOCIUPTHI — JIETKOJIETYYUE KUIKOCTU C Upe3-
BBIYATHO OTBPATHUTENBHBIM 3allaxoM; CyIb(GHUIbI WIH THOIPHUPHl —
HEUTpaJbHbIE BEIIECTBA, KOTOPBIE HE PacTBOPSIOTCS B BOJE, HO pac-
TBOPSIIOTCST B HE(PTENPOAYKTaX; AUCYJIb(UABI WIN MOIUCYIb(OUIBI —
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TSDKEIbIE KUAKOCTU C HETIPUSATHBIM 3aMaXxoM, JIETKO PacTBOPSIIOIINECS
B He(TeNpOAyKTax U OYEHb Majlo — B BOAE; THO(PEH — KUIKOCThb, HE
pacTBOPSIOIIAsACS B BOJIE.

Coenuuenust cepsl B He()TH, KaK MPaBHIIO, SBISIOTCS BpPETHOU
npumechlo. OHM TOKCHYHBI, UMEIOT HENPUSATHBIN 3a1ax, ClIOCOOCTBYIOT
OTJIO’KEHUIO CMOJI, B COEIMHEHUSIX C BOJIOW BBI3BIBAIOT MHTEHCHUBHYIO
Koppo3uto Metaimia. OcoO0EHHO B 3TOM OTHOIIIEHHWH OMACHBI CEPOBOJIO-
poa u MepkanTanel. OHU 00JIaAaI0T BEICOKOW KOPPO3UHHON CLIOCOOHO-
CTBIO, pa3pylIAlOT IIBETHBIE METAJUIBI U Xkene30. [loaTomy ux mpucyT-
CTBHUE B TOBApHOI HE(PTH HETOYCTHUMO.

Hanuuue xnopucmuvix u opyeux munepanvuvix coieii. Ileperonka
HEQTH, cOIEpKallel COJHM, CTAHOBUTCS HEBO3MOXKHOW H3-32 WHTEH-
CHBHOM KOPpO3UH ammaparypbl, a TAaKKe H3-3a OTJIOKEHHUSA COJIEH B
TpyOax medeit 1 TerI000MeHHIKaX.

U3 conepkamuxcs B HepTH XJIOpUAOB Hanboliee Jerko THAPOIIU-
3UpYETCs XJIOPUCTBIM MarHuii, 3a HUM CIIEAYET XJIOPUCTHINA KaJIbLIUA U
TpYAHEE BCEX THAPOIUZUPYETCS XIOPHUCTHIA HATPUH.

[Ipu neperonke cepHUCTON HE(DTH CEPOBOJOPOA PEarupyer c Ke-
7Ie30M M 00pa3yeT He pacTBOPsIEMBIH B Bojie Cylb(u xKene3a, KOTOPBIH
B BUJIe TOHKOW IJICHKH IMOKPHIBAET CTEHKH almapaToB W, TaKHUM o0Opa-
30M, 3alIMINAET aIrmnaparypy OT JaJTbHEUIIEero BO3IEHCTBUS KOPPO3UH.
Ho BeipenuBmmiica XJIOPUCTHIA BOJOPOJ pPa3jaraeT 3Ty 3al[UTHYIO
TUICHKY, TIPU 3TOM BBIAEIISIOTCS. HOBBIE TIOPIIH CEPOBOAOPOIA, U 0Opa-
3yeTcsl HEpPacTBOPHMOE B BOJIE XJIOPHUCTOE KeJe30. B pesymbrate 00-
Ha)kKaeTcsl MOBEPXHOCTh METajula W IMPOTEKAaeT MHTEHCHUBHAs COMpS-
JKEHHast KOPPO3HUs CEPOBOJIOPOJIOM U XJIOPUCTHIM BOAOPOIOM.

Hanwuue 3HaYMTENHHOTO KONMYECTBA MHHEPAIBHBIX COJIEH B Ma-
3yTax, KOTOpPbIE MPECTABIIAIOT COOON OCTATOK MPH MeperoHKe HeTH U
HCIIOJIb3YIOTCA B KaUC€CTBE€ KOTCJIbHOI'O TOIIJIMBA, MPUBOJUT K OTJIOKEC-
HHUIO COJIEH B TONKAax, Ha HapyXHBIX CTEHKaX HarpeBaTeJbHBIX TPYO.
OTO NPUBOANT K CHHKEHUIO TEIJIOOTAAYM U, CIEI0BATEIbHO, K CHHXKE-
HUIO KO3 (HUIMEHTA TTOJIE3HOTO ACUCTBUS TICUH.

[lepepaboTka Takoi HEPTH MOXKET OCYILIECTBISATHCS TOIBKO MOCTE
00s13aTeTFHOr0 00€CCOIMBaHUS U 00E3BOKUBAHUS.

Cooepoicanue napaguna. Ilpu TpancnopTupoBke HapaduHCOaED-
*amei HedTH, Ha CTeHKaxX TPyOOIPOBOJIOB, a TAKXKE Ha JETAIIX 000-
PYAOBaHMA 4acTO OTKJIAAbIBaeTCs mapaguH. ITO OOBACHIETCS TEM, UTO
TeMIIepaTypa CTEHOK TPyOOIpOBOAa MOKET OBITh HIDKE, UEM Y IepeKa-
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YHUBACMOMN JKUJKOCTH, a TaKXKe TeM, YTO YacTHIbl NapaduHa, BbIIE-
JUBIIMECS W3 HE()TH, BCICJACTBUEC BBICOKOW KOHIICHTPAIMU WU KOJIC-
0aHuUsl TEeMIIepaTyphl Ha Pa3lIUYHBIX ydacTKax TPyOONpoBOJa, MPHIIHU-
MaloT K ero CTeHKaM. DTO MPHUBOJIUT K YMEHBIIEHUIO 3(PPEeKTHBHOTO
cedeHus TpyO ¥ o0OpyIOBaHHMSA, YTO B CBOIO ouepenb TpeOyeT MOBHI-
IICHUS TaBJICHUS U TTOANEpKaHusI HEoOXoauMoro pacxoga (o0bema
MPOTEKAIONIeH KHUJIKOCTH) H MOXET MPUBECTH K CHUXKEHHIO TPOU3BO-
JIUTEIILHOCTU BCEH CUCTEMBI.

Takum oOpa3omM, 3HaHUE cofep kaHus B HepTH U HedTenpomyKTax
KOJINYECTBA MapaduHa U TEMIIEPaTyphl €r0 MacCOBON KPHUCTAIUTU3AIIH
IMO3BOJIACT OIIPEACINTD TEXHOJOTUYECKUI PEXKUM SKCIUTyaTalluu Maru-
CTpPaJIbHBIX TPYOOTIPOBOIOB.

MpuvHUKMNbI KNaccudpukaumm HedTen

Knaccudukamus Hedreii 1o rpyninoBoMy COCTaBY:

a) MCTaHOBBIH THII;

0) HadTEHOBBII THU;

B) apOMATHYECKHI THIT;

') CMEIIaHHBIA THII.

HedTts oTHOCHTCS K OHOMY M3 MEPBBIX TPEX THUIIOB, €CIIH CO/EP-
xut 6onee 50 % YB storo tumna.

Knaccupukanms HedTeid 1o  copepkaHuo — achanbTeHO-
cMoHCTHIX BetecTB (A + C):

a) manocmonucteie A + C <5 %;

0) cmomucteie A + C=6— 15 %j;

B) BeIcOKOcModHcThie A + C >15 %.

Knaccudukamus medreit no conepxanuro mapapuros (I1):

a) oecriapadpunucteie I1< 0,5 %;

0) manonapadunucteie [1=0,5 — 1,0 %;

B) mapadunucteie I1= 1,0 — 2,0 %;

r) Beicokonapadpuauctsie [1> 2,0 %.

Kiaccudukanus Hedrei mo comepx anuro cepsi (S):

a) manocepaucteie S < 0,5 %);

0) cpennecepuucteie S = 0,5 — 1,0 %;

B) cepuuctbie S =1,0 — 2,0 %;

r) BeIcOKOCcepHHUCTHIE S > 2,0 %.
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BriBoa. Takum oOpa3om, Hameit 3aqadeii SBISETCS HE TOJIBKO Tie-
PCUUCIICHHE CBOWCTB pa3lIMYHBIX HEe(Tel, HO IJIaBHBIM 00pa3oM pac-
KpBITUE TE€X 3aKOHOMEPHOCTEM, KOTOPBIE CBSI3bIBAIOT OT/IENIbHBIE CBOM-
CTBa MeXIy co0oif. Y HedTh HeT "cirydailHBIX" CBOWCTB: BCE OHU TECHO
CBSI3aHBI MEXTy C000M, Tak Kak He()Th B MPHUPOJIC MOCTOSHHO U3MCHSI-
eTCsl KaK ¥ BCAKHE IPYTHe IPUPOIHbIE OOBEKTHI, W KaXKIbI MPOBEICH-
HBIH aHAMU3 HEQTH B IEHCTBUTETFHOCTH COOTBETCTBYET JIUIIh KAKOMY-
TO ONPEJICIICHHOMY 3TaIy MPEBPAIICHUS HEPTH.

Bonpoce! 1J11 caMonpoBepKHU

Uro Takoe HEPTH?

KakoB sneMeHTHBIH 1 ppakIMOHHBIH cOcTaB HePTH?

UTto BXOAWT B YIIIEBOAOPOAHBIN cocTaB HeQTH?

Uro BBI 3HAaETE 00 M30TOITHOM COCTaBe He(Tei?

Kaxkue HCYIJICBOAOPOAHBIC KOMIIOHCHTBI BXOOAT B COCTaB

akrwdPE

Hedtn?
6. Kakue pm3uko-xuMudeckue cBOHCTBa He(TEH Bl 3HAETE?
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Jlexnusa 4 .
COCTAB 1 PU3UKO-XUMNYECKHE CBOUCTBA
MNPUPOAHBIX 'A30B

IInan nexkyuu

1. CocraB n (pU3NKO-XUMHUECKHE CBOWCTBA PHPOIHBIX Ta30B.
2. Tunmzauus rasos.

3. T'a3 B pa3iIM4HBIX PUPOJHBIX CUCTEMAX.

CocTtaB n (pu3nKo-xmumMmyeckue CBOMCTBa NPUPOAHLIX ra3oB

1. CgoiicTBa razos

CocrosiHME Ta3a ompejensieTcss Tpems MapaMeTpaMU: JaBJIeHUEM,
TEMIIEPATypOd U IUIOTHOCTBIO. B KauecTBe CTaHIAPTHBIX YCIOBHH IIPH
TEPMOIMHAMHYECKHX PAcUeTax IPUHIMAIOT TeMIepatypy, pasayio 0 °C u
naenenue 0,1 MIla. Ilpu npounx pacuerax TeMIepaTypy ra3oB OpUHHU-
marot pasroii 20 °C.

ILtoTHOCTH ra3a (P) — 5TO OTHOIIEHHE MAcChl CyXOro rasa (M) K
ero oobemy (V)

p = MV (xr/m3, r/em®) (4.1)
WM OTHOIICHHEM MOJIEKYJIsipHO#M Macchl ra3za (M) k oobemy moist (V)
p=M/NV =M/22, 4 4.2)

MoJiekyJsipHasi Macca BelllecTBa — 3TO Oe3pa3MepHas BeTUINHA.
OHa ompezensieTcss OTHOIIEHUEM MacChl MOJIEKYJIBI JJAHHOTO BEIIECTBA
kK 1/12 maccel aTomMa M30TOMa yriiepoaa 12¢ KonuuectBo BEIIleCTBa B
rpaMMax, paBHOE MOJIEKYJSpHON Macce, Has3biBaeTcsi MoieM. O0bem
MOJISI JIJISL BCEX Ta30B MOCTOSHEH M PaBEH MPH CTAHIAPTHBIX YCIOBUIX
(temmeparypa 0 °C) 22,412 nutpa, T. e. B 1M® moGoro rasa coaep urcs
44,6 Mo,

OOBIYHO WCTIONB3YETCS TOHATHE 00 OTHOCHTEIBHON IUIOTHOCTH
MPUPOIHBIX Ta30B. ITO OTHOIICHNE TUIOTHOCTH Ta3a K TUIOTHOCTH BO3-
Jtyxa, KOTOpOoe sIBIIsieTCs 0e3pa3MepHOil BETUYHHOM.

B o0mieM, mI0THOCTH ra3a 3aBUCUT OT ero cocrasa (CO, —1,519;
H,S —1,118; N - 0,967; remus — 0,138).

OTHOcUTENbHAS IJIOTHOCTh HPHUPOAHBIX YITIEBOAOPOIHBIX ra30B
3aBUCUT OT MX MOJIEKYJSIPHOM MacChl U YBEIMYMBAETCS OT METaHa
(0,554) x 6yrany (2,006).
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Kpome Toro, minoTHOCTh raza 3aBUCUT OT JABJICHHUA U TeMIlepary-
pbl. OHa YMEHBIIAETCSI C POCTOM TEMIIEPATYPHI U PACTET C MOBBIIICHU-
€M JIaBJICHUS U MOJIEKYIIIPHON MacCHI.

Kpumuueckue napamempol u cocmosanue

Kpumuuecxkasa memnepamypa (Tkp) — 310 Temuneparypa, Ipu Ko-
TOPOI MCYE3aI0T BCE Pa3INUUs MEXAY )KUIKOCTBIO U €€ apoM, T. €. UX
TUIOTHOCTU CTaHOBSTCA OAMHAKOBBIMU. Ilpu Temmeparype Bbllle Kpu-
TUYECKOW BEIIECTBO MOXXET CYIIECTBOBATH TOJBKO B Ta3000pa3HOM
COCTOSTHUM M B 9TOM CIy4ae a3 Hellb3sl IPEeBPaTUTh B )KMIKOCTh HHUKA-
KHM yBEJMICHUEM JIaBIIeHUs 0€3 CHIDKEHUS TEMITePaTyphI.

Takum 00pazom, 2a30m Ha3BIBAETCS BEUIECTBO, KOTOPOE HAXOMIUT-
sl B Ta3000pa3HOM COCTOSTHHH MIPU TEMIIEPATYPE Gbliiie KPUMUYECKOI,
a napom — BEIIECTBO, HAXOMAIIEECS B Ta3000pa3HOM COCTOSHUH IPH
TeMIeparype Hudce kpumuueckoii. ClenoBaTenbHO, Tap MOXKHO Ipe-
BPaTHTh B )KHUIKOCTh YBEIHUCHUEM JABJICHNUS, a Ta3 — HENIb3sl.

Kpumuueckoe oasnenue (Pkp). IT0 naBieHHe BEIIECTBAa, COOT-
BETCTBYIOIIEE KPUTHYECKON TeMIiepaType.

CocTosiHME BEIeCTBa HA3BIBAIOT KPUMUUECKUM, €CIIA OHO HaXo-
JUTCS IPH KPUTUUECKOM TeMIlepaType U KpUTUIECKOM JIaBJICHUH.

OO0beM, 3aHMMAaeMBbIii BEMIECTBOM MPH KPUTHYECKOM COCTOSIHHU
Ha3bIBaeTCs Kpumuueckum oovemom (V). Takoit 00beM SBISIETCS
HanOOJBITUM, KOTOPBI MOXKET 3aHMMAaTh UMEIOMIAsICS Macca BEIeCTBa
B ’KHUJIKOM COCTOSIHHU.

3nauenua Tkp, Pkp u VKp naszviearomca Kpumuueckumu napa-
Mempamu geujecmea

Meran (-82,5), azor (-147,1), Bomopon (-239,9), kucmopon (-118,8)
W MHEpTHbIE Ta3bl (renuit -267,8; apron -122,4) HaxoasTca B HeOpax
MIpH TEMIEPaType BBIINIE KPUTUYECKOH, TTOATOMY OHH HE MOTYT Ipe-
BpaIaThCs B )KUIAKOCTb.

[pomnan (96,7), 6yran (152), stan (32,2), yriekucnsiii ra3 (31,1) u
ceposogopox (101,5), HaxoasTcsl B MJIACTOBBIX YCIOBUSIX MPH TEMIIE-
paTypax HmKe KpuTudeckoil. [losTomy oHM MOTYT mpeBpamarbcs B
KUAKOCTh. JKUIKUH yTrIeKucIbpiil ra3 ObLT 0OHApYKEH BO BKIFOYCHHSIX
B MUHEPAJIbL.

Bepxuue rpaHuiibl HaxoxJIeHUs XuAkux YBI' Moryt nexars Ha
rIyOMHax OT MEPBBIX JEeCATKOB MeTpoB a0 500M. HikHue rpaHHibl
obycnosiensl Tkp. YBI', Haxoasmuecs B )KHAKOM COCTOSIHUH 00Jama-
10T O4Y€Hb HU3KOH BA3KOCTHIO. [Ipn O0MBIIOH Ta30HACKIIIEHHOCTH BA3-
KocTh MOeT ObITh B 10 mim maxke 100 pa3 MeHbIe BI3KOCTH BOJEI.
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3T0 co31aeT TPYIHOCTH Il OOHAPYKEHUS 3aJIeKEH JKUAKHUX Ta30B MPH
OypeHHH CKBa)KHH.

/lasnenue nacslujenusa — 370 IJIACTOBOE AABIICHUE, IPH KOTOPOM
JKuAKUe (IIOUABI MOJIHOCTBI0 HACHINICHBI ra3oM. [lpu ero cHkeHuu
ra3 Ha4MHAET BBIICISATHCS B CBOOOIHYIO (hazy.

Pacmeopumocmbs 2aza 6 HcuoKocmsax

B mnactoBoit HeTH M BOJE PAacCTBOPEHO OTPOMHOE KOJIHMYECTBO
raza. PacTBOpuMOCTb 3aBUCHT OT COCTaBa MU COOTHOLICHUS (PIFOMIHBIX
CHCTeM, T.€. )KHJIKOCTH W Ta3a, a TakKe JaBIeHUS U Temrepartypsl. [lo-
3TOMy KO3(h(HUIIMEHT paCTBOPUMOCTH PEalTbHBIX Ta30B — BEJIMYMHA HE
MOCTOSTHHAS.

Iupoko pacpocTpaHEHO MHEHHE O TOM, YTO PaCTBOPUMOCTH I'a3a
MOMYUHSIETCS 3-Hy ['€HpH, M0 KOTOPOMY KOIWYECTBO rasa, pacTBOpPCH-
HOE TIpU JAaHHOW TeMmIeparype B eAWHUIE 00beMa KHIKOCTH, TPSMO
MIPOMOPIIMOHATBHO IaBJICHUIO ra3a.

Paboter A.FO Hamuora moka3zamm, uto 3-H ['eHpu 111 He(pTAHBIX
CHCTEM BBINOJHAETCS 10 JaBieHuil okono 25 Mlla, a mis Bomoyrie-
ponHbIx crcteM 10 100 MIIa u temmepatypsr xo 250 °C. TIpu Gomee
BBICOKHX JIaBJICHHUSIX ¥ HEOJHOPOJHOM COCTaBe Ta3a XapaKkTep pacTBO-
PUMOCTH CTAaHOBHUTCS 0OJIEe CIIOXKHBIM.

OObeM raza, pacTBOPEHHBIH B IJIACTOBBIX YCJIOBHUSIX B CIMHHUIC
00beMa T Macce KHUIKOCTH U U3MEPEHHBIN B HOPMAaJIBHBIX YCIIOBHSX,
Ha3bIBAIOT 2azonacsimennocmuio (I), (cv*/m; em/emd).

["a30HACHIIEHHOCTh, BBIPAXKEHHAS! B KYOMYECKUX METpax rasa, co-
JIepKaIerocst B Iv w1 1. JKAIKOCTHU (M3/M3; M3/T) Ha3BIBAIOT TAKXKE
2azoevim pakmopom (T'p)

Pacmeopumocms 2aza 6 negpmu

OT KoJInYeCTBa ra3a, paCTBOPEHHOIO B IJIACTOBOM He(TH, 3aBHCAT
€€ TUIOTHOCTb, BSA3KOCTh, CKHMAEMOCTh, TEPMHUECKOE PacIIupeHueE.

Paznuynble ra3zbl 005aa0T pa3HOW PAacTBOPUMOCTBIO B HE(TAX.
OCOOCHHO TUIOXO PACTBOPSIFOTCS a30T, & 3aTeM MeTaH. XOpOoIIo pac-
TBOPSIIOTCS B HEPTSAX YIIIEKUCIBIN T'a3, 3TaH U IPOIIaH.

Bonbmoe 3HaueHWe 17151 pacTBOPUMOCTH MMEET COCTaB HeTew.
B nerkux MeTaHOBBIX HEPTSIX JIydllle PACTBOPSIFOTCS TOMOJIOTH METaHa,
a B TSDKEJBIX He(TAX Jydlne pacTBopaercs MeTaH. Y Bl ¢ moBeimeHnem
TEMIIEPATyPhI XYXKE PaCTBOPSIOTCS B He(TH.

Pacmeopumocms 2aza é 8ooe

PacTBOpHMOCTh Ta30BBIX KOMIIOHEHTOB B BOJIE HAMHOTO HHWXKE,
4yeM B He()TH M 3aBUCHT OT COCTaBa Tasa, TEMIIEPaTypbl, JaBICHHUS W
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MUHEpanu3aluy Boabl. Haubomnpieit pacTBOPUMOCTBIO 001aJat0T KUC-
Jble Ta3bl (CEpPOBOAOPON M YIIIEKUCIBIA Ta3), B3aMMOACHUCTBYIOIINE C
BOJIOW 1 00pa3yrolue Ipy pacTBOPEHUH C1a0ble KUCIOTHI — CEPOBOMO-
POIHYIO U YTOJbHYIO.

HanMeHpIIyro pacTBOPpUMOCT MMEIOT HMHEpPTHBIE Ta3bl, a30T H
VBI'. PactBopumocts YBI' B Boge mpu Temmeparype 0 °C u maBnennu
0,1 MIla B HECKONBKO JIECATKOB pa3 MEHBIIE, YeM PaCTBOPUMOCTH Ce-
poBoAOpoOJa.

C moBbIlIEHUE TEMIIEPATYPbl PACTBOPHUMOCTD Ta30B B BOJIEC CHAYa-
Jla majaer, JOCTUras MUHIMyMa Yy pa3HbIX I'a30B Ipu TeMiepaTtype 60—
100 °C, a 3atem GBICTPO pacTeT, 0COOEHHO MPH yBETHUCHHH JABICHHS.
C pocToM MHHEpaIH3allUd PacTBOPHUMOCTH ra3oB yMeHbmnaercs. [Ipu
BBICOKMX JaBJICHUAX M TEMIIEpaTypax PacTBOPUMOCThH ra3a yMEHbIIa-
eTcs OT MeTaHa K OyTaHy, T.€. 3aBUCUT OT MOJICKYJISIPHOH MacChl rasa.

Bricokast ra3oHachIIeHHOCTh (2—4 MS/M3) BOJ HaOmMronaercs BOJIM-
31 KOHTYPOB Ta30BBIX M Ta30KOHJIEHCATHBIX 3aliekeil. B HekoTophIx
He()TETa30HOCHBIX  OacceifHaX  Ta30HACBINIEHHOCTh  JOCTHTAeT
8-10 m*/M> i Gonee. OHa PE3KO yBEIHUHBACTCS B YCIOBHSX AaHOMATBHO
BBICOKMX JaBIICHHH W TemIiiepaTyp. T. 0., Ta30HACHIIIEHHOCTh BOJ SIB-
JsieTCsl BAYKHBIM ITOKa3aTeJieM IT'a30HOCHOCTH HeJlp.

Pacmeopumocms 600v1 ¢ YBI' (6nascnocms npupoonsvix 2a3oe)

B ycrioBusix 3amexu ra3 HachlllleH BOJSHBIMH NapaMH BHYTpPEH-
HHUX, NOJOLIBEHHBIX WM KOHTYpHBIX BoA. o nanneM P. Omnzca u ap.,
coJepKaHue BOJBI B Ta3e 3aBUCHT B OCHOBHOM OT TemmepaTypsl. [Ipu
naBnenusx Menee 1520 MITa u temneparypax mmke 50 °C pacTBOpH-
MOCTh BOJIBI B METaH He3HauuTedbHas. CMeCH MeTaHa ¢ TOMOJIOTaMHU
coJepKaT HECKOJIbKO MEHBIE BOJIbI, YeM YHMCTHIM MeTaH. PactBopu-
MOCTh BOJIbI B Ta3e CHIDKACTCSl ¢ pOCTOM MHHepanu3aiuu. [Ipu naene-
aun 20-30 MIIa u Temneparype 70—100 °C, koTOpBle THIHYHBI JUIs
IIIyGMH 3aJeraHns MHOTHX CKOIUIGHHH ras3a, B 1 M° rasa pactpopsiercs
10 0,4 no 1,3 kr BObI.

BnaxxHOCTh TPUPOJHBIX TA30B SBISETCS BAKHBIM IApPaMETPOM,
OTIPEICIIAIONINM TEXHOJIOTHUECKHUH mpolecc cOopa W MOATOTOBKH Ta3a
Ha ra30BOM IIPOMBICIIE K JAJIbHEHIIIEMY TPaHCIIOPTY.

T'azocooeprtcanue 2oprvix nopoo

I'opuble opozbl UMEIOT I’y OT THICAYH J107I€H KyOUuecKoro MeTpa
B MarMaTH4YeCKHX MOpPOJax, /10 JECATKOB METPOB KyOMYECKHX rasa Ha
1 ToHHY B ocanouyHbIX Mmopoaax. HamboinbIiell Ta30HOCHOCTBIO Xapak-
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TEPU3YIOTCS UCKOMAaeMbIe YIiu. VX ra30HOCHOCTDH IMOBBIIIACTCS C TITY-
OMHOM M POCTOM CTEIICHH MeTaMop(u3Ma yriieH, 32 UCKIFOUSHUEM aH-
tpauuTos(!), U JIeXHUT B peenax oT 6 10 50 /1.

Baszkocmb Hegpmu — >T0 BHyTpeHHEE TPEHHUE, BOSHUKAOIIEE TIPU
€ro JIBIDKECHUH.

B otnuume oT XHUAKOCTH BSI3KOCTH Ta3a pacTeT C YMEHbIIEHHUEM
MOJIEKYJIAPHON MacChl M YBEIHYEHHEM TeMIIepaTyphl U AaBIeHHS. JTO
OOBSACHSICTCS YBEIIMYCHUEM CKOPOCTH JIBHXKCHUSI M CHJIBI COYAApSHUS
MOJIEKYL.

["a3p1 UMEIOT OYEeHb HHUBKYIO BSI3KOCTH, HAIIPUMEP, BI3KOCTh METaHa
npu cranaapTHbIx yenoBusx (!) cocraBmsror okosno 0, 01mlIIal/c, 4o B cTO
pa3 HmwKe BsI3KOCTH BOAbl. YBI IpH OJMHAKOBBIX YCIOBHSX HMEIOT
MEHBIIIYIO BSI3KOCTb, Ye€M HEYTJIeBOIOpOAHbIE. HU3Kas BI3KOCTH rasza o0y-
CIIABIIMBAET €r0 CIIOCOOHOCTh OTHOCHTENBHO OBICTPO TMepeMeIaTbes B
MOPUCTBIX U TPEIIMHOBATHIX TOPHBIX MOPOJIAX MPH Teperiaie aBICHHSL.

Copboyuonnas cnocodnocms 2aza — 3TO CIIOCOOHOCTH Ta3a Mo-
TJIOMIATHCS TBEPABIMHU TEIAMH M KUAKOCTAMHU. Pasmudaror agcopOIuro
1 abcopOIHIo.

Aocopbyus — 3TO TIOTJIOIICHHE Ta30B, TAPOB MMOBEPXHOCTHIO TBEP-
JIOTO TejNa WJIM WX TOTJIOIICHHWE Ha TPaHWIAX pasJieNia XKUIKOCTh —
KUAKOCTB M KUAKOCTB — T'a3.

Abcopouus — 3T0 TIOTJIONICHUE BEIIECTBA BCEM 00BEMOM TBEP/I0-
TO TeJa WK KHUIKOCTH.

CopO1oHHast CIOCOOHOCTH TOPHBIX MTOPOJT PACTET C MOBBIIICHHEM
WX YICJIbHOM MOBEPXHOCTH, cojepkanus paccesnHoro OB u naBieHus
o 10-15 MIIa.

Bricokoit copOIoHHOW CITOCOOHOCTRIO 00MafaroT yrin. BrakHbie
MOpOJIBI COPOUPYIOT ra3za Xyxke, 4eM cyxue. PasHble Ta3sl copOUpyIOTCS
HEOJIMHAKOBO. JlydIe Bcero copOMPYIOTCSl OKUCH YTIIEpOJa, YrIeKNUCIBIA
ras, Jjajiee CIeayloT OyTaH, IpOMaH, 3TaH, a30T, MeTaH U Bojopoa. Copo-
s YBI pacter ¢ yBenuueHreM UX MOJIEKYJIIPHON Macchl.

Jugpy3us zaza v NPOHUKHOBEHUE €O MOJIEKYN B JIpyTUe Be-
IIeCTBa BO3MOXKHA MPAKTUYECKH B JIFOOOU cpelie ¥ MOAYUHSIECTCS 3aKO0-
Hy ®uka: nuddy3us TPOUCXOANT B HANPABICHUN yOBIBAHHUS KOHIICH-
Tpanmu BemniecTBa. OHa 00yCIIOBIEHA TETUIOBBIM ABIKEHHUEM MOJIEKYI
U SABJISICTCS OJHHUM M3 MEXaHHM3MOB IIEPEHOCA BEIECTBA, B PE3yJIbTaTe
KOTOPOTO TMPOUCXOANT €CTECTBEHHOE BBIPABHMBAHHE €T0 KOHIIEHTpA-
IIUU B IPOCTPAHCTBE.
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Ckopoctb augdy3un ra3a 3aBUCHT OT €r0 CBOMCTB M KOHIIEHTpa-
UM, a TAKKe OT CBOWCTB MPOHUIIAEMON CPEbl: TOPUCTOCTH, IPOHHUIIA-
€MOCTH, BIIATOHACHIIIICHHOCTH, CTPYKTYPHI IIOPOBOTO MPOCTPAHCTBA H
pa3MepoB mop.

Huddysus pacTeT ¢ MOBBIIICHHEM TEMIIEPATyphl H YMEHBIIIAETCS
C POCTOM MOJIEKYJISIpHOHM Macchl raza. Juddysus urpaer cymecTeH-
HYIO PoJib Tipu SMurpauuu ¥YB u3 HedrenpousBoasmmx mopon B Koj-
JEKTOp W OO0YCIaBIMBaeT 3HAYUTEIbHBIE IMMOTEPH ra3a W3 3aJeKeH,
BIUIOTh O WX MOJHOTO pa3pylleHus. B Bblmenexamux KOMIUIEKCax
MOpOJI, TIPU HAIMYUHN HAJISKHOTO (IIIOMA0YIIOpa, 3a cueT Auddy3un
WHOT/Ia BO3MOXKHO 00pa3oBaHNe BTOPUYHBIX 3aJIe)Ken Tasa.

dunbTpanys raza win 3QpQy3usi — 3TO JBUKCHUE Ta3a uepe3 HopH-
CTYI0 cpely TOJ BIMSHUAEM TNepernana aaBieHus. OuimbTpanus rasza
noguuHseTcs 3akony dapcu.

OCHOBHBIM 3aKOHOM, KOTOPOMY TOJYHUHSIETCS IBIDKEHHE MTO/I3EM-
HBIX BOJ, siBJsieTcs 3akoH Japcu. Crnenys 3akoHy Jlapcu MOXHO ompe-
JIENIUTh KOJMYECTBO BOJIBI, MPOXOAIIECH Yepe3 MOpOAY B €IUHUILY Bpe-
MEHH, KOTOpoe OyJeT MpsIMO MPOIOPIIHOHATIHHO IUIOMIAIN TTOTIePEYHO-
rO CeYeHUsI MIOTOKA U BEIMYMHE HANOpa, U 00paTHO MPOMOPLIHUOHAIEHO
JUTHHE TIyTH (QUIIBTPALIAN:

Q:kF%, (4.3)

rae Q — 06BbeMHBII pacxo GUIBTPyIOLIeiics KUAKOCTH, M/cyT; K —
KO3 GUIMEHT (PUIIbTPAIK, KOTOPBIN 3aBUCUT OT (PU3UYSCKUX CBOMCTB
HOpoJbl M (pHIIBTPYIOIIEHCS KUIKOCTH, M/CyT; F — muomans nonepey-
HOTO CeueHHs MoTokKa, M°; AH — pasHOCTh HAMIOPOB B JBYX CEUCHHSX,
M; L — paccTosHUS MKy IBYMS CEUCHUSIMH, M.

B orimume ot sxuakocTei, Ui Ta30B B OPMYITy BMECTO Iepernasia
JIABJICHUH BXOJIUT Pa3HOCTh KBAJPaTOB JaBJICHUH, o3TOMy (hopmyra
Hapcu umeeT cienyrommi BUI;

Q = K*S/mh * (P%-P?))/2 (4.4)
Q — KommyectBo raza, cMm’, mpoxojsiice B €IUHHUIy BPEMEHH depe3
TOPO/Iy- KOJUIEKTOp C TonepednbiM ceuenneM S, cv’; K — xoaddurm-
€HT MPOHUIIAEMOCTH TOPOJIbI 102 M2; M — BI3KOCTh Taza, lla.c;
h — wmnHa nytn GunsTparmm, cv; (P?-P2) — pasHOCTH KBagpaToB 1aB-
nenuit, MIla.
B ecrecTBeHHBIX YCIOBHSX (WIBTpalsl Ta3a MPOUCXOJUT BMECTE C
Bosoii u HedThio. [lpu 3TOM HPOSBIAIOTCS PETPOrpajHbIe SBICHUS,
YCIOXKHSIOIIUE MPOLECChl (GHIBTPALIIH.
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Bcennvieanue 2aza. Macca raza, npu nasienun 1 0MI1a, coctaBnsier
Bcero okojio 0,1 Maccel BOABI TaKOro ke o0beMa. Pa3Hula mi1oTHOCTER
BOJIbI U T'a3a COCTABISIET MOABEMHYIO CHILy Ia3a, KOTOpasi CIy>KUT IpU-
YHHOUN BCIUIBIBAHUSI CBOOOJHOTO Ta3a B MOPax WM TPEIIUHAX TOPO,
3alOJTHEHHBIX He(PTHIO WIM BOMOH. DTO CBOMCTBO ra30B MMEET 3HAYC-
HHUe Tpu GpopMupoBaHuH 3anexeil YB. [Ipu murpanun 6onbmux oobe-
MOB ra3a, OH BHITECHSCT HE(Th U3 3aHATHIX CHO JIOBYIIICK.

Tunnsauus rasos

OnHo¥i 13 mepBbIX KiIaccuUKalMi MPUPOAHBIX TA30B SBISETCA
knaccupukanus B. . Bepraackoro (1912), cornmacHo xoTopoid ra3sl
NOJPA3EISIOTCS 0 Pa3HBIM IPUHIUIIAM:

1. o dopme HaxoxkIeHUS: CBOOOTHBIC, )KUJIKHAE U TBEPIABIC pac-
TBOPBI.

2. Tlo ncrounnkam oOpazoBaHUs: a3kl 3eMHOM MMOBEPXHOCTH, Ta-
3bI [NTyOOKKX YacTel TUTocdepsl, ra3bl, IPOHUKAIOIINE U3 MAHTHH.

3. Ilo XMMHU4eCKOMY COCTaBYy: a30THBIE, YIIIEKHUCIIbIE, METAHOBBIE,
BOJIOPOJHBIE, CEPOBOIOPOIHBIE.

Benoycor B. B. mpemiokuil reHeTHUECKYI0 KJIACCH(DUKAIUIO TPHU-
POIHBIX ra30B, HOAPA3ICIHB a3kl 0 NPOUCXOKIACHUIO. M BBIAETICHBI
ra3pl OMOXMMHUYECKOT0, BO3AYIIHOTO, XUMUYECKOTO U PaJHMOaKTUBHOTO
MPOUCXOXKICHHS.

Ienernyeckast knaccugukanus WM. B. BbIcokoro Bkiouaer xa-
PaKTEpUCTUKY HCXOJHOTO MaTepuaia ra3oB, (OpMy HaXOXKACHUS U
XUMHAYECKUH cocTaB. BbleneHsl cieayomye THIbl ra30B: OHOXUMUYe-
CKHU, TUTOXUMHYECKUH, PaIMOAKTUBHBIN (B 3eMHOH Kope), armochep-
HBIH 1 KOCMUYECKUH (PETTMKTOBBIE Ta3bl).

XuMuueckass Knaccuukauys. TPHUPOAHBIX Tra3oB paszpaboTaHa
H. A. Epemenko u C. I1. MakcuMoBbIM. BbInienieHb! JecsTh KI1acCoB Ia30B:
| — yrneBogopoassie rassr; |1 — yrineBomnopoiHO-yIriIeKUCIIO-a30THBIE Ta3bl;
1l — yrmeBomopoaHo-a30THEIE Tasel, |V — yIIeBOIOPOIHO-YTIICKUCITBIC
razel; V — a3oTHbIE Ta3bl; VI — a30THO-YTIIEBOAOPOIHO-YTIIEKHUCIIBIE Ta3bl;
VIl — a3otHO-yrnekucinsie tassl; VI — yranexucnsie rassr;, X — yraexuc-
JI0-YTIIEBOJOPOTHO-a30THBIE Ta3bl; X — PaBHOCMEIIAHHBIE YTIIEBOIOPO/-
HO-YTJIEKHCIIO-a30THBIE rasbl.

Tunuzanus ra3os npoeeneHa takxe M. C. Crapoounuem (1986),
OCHOBOM KOTOpOW SIBISIETCA COJEP)KAHUE OTAEIBHBIX KOMIIOHEHTOB
(tabmn. 4.1).
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Tunmuzanus YTJICBOAOPOAHBIX T'a30B

Tab6nuna 4.1

Twurm razos

IToxa3aTens

Nunexc

Koaddrmment xupHOCTH ra30B (a = Coipyen 100/CHy), 1. ex.

Cyxue 0,3-8,0 a
[omyxupHble 8,0-20,0 a
KupHsie 21,0-30,0 a3
BricokoxupHEIe >30,0 ay
Copneprxanne a3ota, %
Huskoa3oTHbIC <50 [N2]y
A30THBIE 50-150 [N,
BBICOKOA30THBIE 15,0 - 30,0 [N,]s
AHOMAaJIBHO a30THBIE > 30,0 [N2]4
Copepxanue cepoBogopona, %o
HuzkocepHHCTBIC <05 [H,S],
CepHHCTBIE 05-2,0 [H,S],
BricokocepHUCTBIE 3,0-6,0 [H,S]s
AHOMaIbHO CEPHUCTHIE > 6,0 [H,S]4
ConeprkaHue yrIIEKHUCIOro rasa, %
Huskoyriekucbie <2,0 [CO,];
Vrnekucisle 2,0-10,0 [CO,],
BhICOKOYTIIEKUCITIBIE 10,0 -20,0 [CO,]5
AHOMAJIbHO YIIIEKUCITBIE > 20,0 [CO,]4
Copepxanue renus, %
HuskoreaneHoCHbIE <0,1 [He],
I'enueHocHble 01-10 [Hel,
BrICOKOreIMeHOCHBIE >10 [He]s
CoeprkaHue ra30BoOro KOHJIeHcara, /M
(u1s Ta3a U3 Ta30KOH/ICHCATHBIX 3aJIeKei)
Hu3kokoH1IeHCAaTHBIS <50,0 KTy
Konnencarnsie 50,0 - 200,0 KT,
BrICOKOKOHIEHCATHEIE >200,0 KI';

ConeprkaHue Tra30BOro OCH3MHa, /™

. 3
(mnst momyTHOTO ra3a u3 HeTHBIX 3a1exkei) 1 % Csipyenme = 36 T/M

HwuszkoO6eH3MHOBBIC <50,0 bI';
BensuHoBEIE 50,0 - 200,0 BI',
Bricok0OCH3MHOBBIE > 200,0 BbI';
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a3 B pa3snuyHbIX NPUPOAHLIX cUCTEMax

Ammocepepa

I'maBHBIMM KOMIIOHEHTaMH aTMOC(EPHOTO BO3yXa SIBJISIOTCS a30T
U KHCIOpoXA. B 3HauMTENhbHO MEHBIIMX KOJIMYECTBAX MPHCYTCTBYIOT
aproH M yrieKkuciblii ra3. Kpome 3tux 4 ra3oB B BO3AyXe UMEIOTCS elIe
MHUKPOKOMIIOHEHTHI, 0o0lee CoAep)KaHHe KOTOPHIX COCTABISAET OKOJIO
0,0025%. K HUM OTHOCSTCS: HEOH, T'eJIMiA, KPUIITOH, BOIOPOJ, KCCHOH,
metaH, TYBI', 3akucse azora.

KpoMme 3Tux srmeMeHTOB B aTMOc(epe MMEIOTCSI 030H U OKHCIBI
asora.

ATMOCQepHbBIi BO3IyX MPOHUKAECT B MOYBY, B MOJAMOYBY U BEPX-
HHUE CJIOM KOPEHHBIX TIOPO/I.

T'azv1 3eMH0li nosepxnocmu

B cocraBe ra3zoB, oOpa3yrommxcs B IMOYBax, ObUIM OOHApPYKEHBI
YIJIEKHUCIBIN Ta3, METaH, 3aKHCh a30Ta, BOJOPOJ, OKHCh YIIepo/ia, aM-
muak. Ilpomeccsl razooOpa3oBanus, OOYCIIOBICHHBIE Pa3I0KEHHEM
OpPraHUYECKUX OCTaTKOB, MIYT NPEUMYILIECTBEHHO HA CaMOil 3eMHOMN
MOBEPXHOCTH W B MOYBEHHOM CJIO€. DTOT MOYBCHHBIA CIIOW UMEET U
HanboJiee MHTEHCHBHBINM Ta3000MeH ¢ aTMocdepoii, BcieacTBUE Yero
JieTy4ue BeIlecTBa B OOJIbIIEH CBOCH YacTh paccerBaroTcsi B atmocge-
pe, HEKOTOpOEe ke MX KOJIMYECTBO COPOMPYETCS OpraHUYeCKUM Bellle-
CTBOM TIOYBHI.

W3 ra3oB 3eMHOH MOBEPXHOCTH CIEAYeT OTHACIBHO BBIICIUTDH
rpyMIily ra3oB, 00pa3yroIIUXCcs B yCIOBUSAX 3a00J0UYEHHBIX IUIOMAACH.
B GonoTHBIX razax MHOT/IA MOYTH HE COJIEPXKHUTCS METaHA WM OH TPH-
cyrcTByeT B KoHleHTpanusx 10-20 %. B apyrux ciydasx KoHIEHTpa-
st Metana gocturaer 50-60 % u Bbime. B penxux ciryyasx KOHLEH-
Tpauus Metana coctapisiet 90 %.

Kpome meraHa B CBOOOIHO BBIJCISAIONIMXCS OOJIOTHBIX Tra3ax
OOBIYHO HMPUCYTCTBYIOT YTJIIEKHUCIBIN a3 U a30T. B 0TAENBHBIX Cirydasx
KHCIIOPOJ ¥ BOAOPO/.

T'azvl Hegpmanvix mecmoporicoenuil

XapaKkTepHOH OCOOCHHOCTBIO COCTaBa HE(TIHBIX MPHUPOAHBIX Ta-
30B SIBJIICTCSI HANMYKME B HUX, KPOME MeTaHa, Oojiee TsbKenbXx YB ra-
30B, a TAaKKe Mapel XUIKkuX YB. B momaBmsromeM OOJBITUHCTBE CITy-
YaeB TJABHOM COCTaBHON YacThlO ra3oB HE(PTSHBIX MECTOPONKICHUIM
apisitoTces YB. OqHako BoO MHOTHX HE(TSHBIX Ta3ax MPUCYTCTBYET a30T
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B 3HAUUTEJbHBIX KOHIIEHTPALUAX. 3aTO M3BECTHBI JHUIIb €IWHUYHBIC
aHaJIN3bI, MOATBEPKIAIOIINE TPUCYTCTBHE BOJIOPOAA.

Heobxomumo yquThIBaTh, 9TO COCTAaB CBOOOIHBIX Ta30B, HAXOIS-
IIFXCSl HEMOCPEICTBEHHO HaJ HE()THIO MM MUTPHPOBABIINX B BHIIIE-
JSKALUUN KOJIIEKTOP, MOXET CHJIBHO OTJIMYAaThCsl OT COCTaBa ra3os,
pPacTBOPECHHBIX B HEPTH.

PactBopenHsIii B HEQTH Ta3 OyaeT oOoTamieH TSHKEIBIMHA T'a3000-
pasHeiMu YB BcneacTtBue ux xopomeil pactBopumoctd. KoHueHTpa-
[IUH a30Ta B pACTBOPEHHOM ra3e OyIyT HEBEIHKH.

T'azwl 2azoevix mecmopoicoenuil

B HedTera3oHOCHBIX CTPYKTYypax IOBOJIEHO 4acTo HaliromaeTcs,
YTO B BCPXHHUX MOPUCTBHIX IUIACTaX W 30HAX, PACIIOJIOXKCHHBIX 3HA4YH-
TEJTHHO BHIIIE HEPTIHBIX 3aekKel, mMeercs Toabko Y B ra3. Uame Bce-
TO ATOT Ta3 MOSBIAETCA B JAaHHBIX TMOPHUCTHIX MOPOIAX B PE3yNIbTATE
MUTpai U3 HedTera3zoBoi 3aneku. OJHAKO B OTACIBHBIX CIIydasx
MOYKHO TIpeNnojarath ¥ CaMOCTOsTEIbHOE 00pa3oBaHKe STHX Tra30BBIX
CKOIUICHUH, HE3aBHCUMO OT MHUTPAIINU Ta3a U3 HEPTIHOHN 3aIeKH.

BrickasbiBanoch M MPEANONOKEHHE, YTO OOpa30BaHUE TaKHX
CKOIUIEHMH BO3MOXHO B peE3yJbTaTe€ AAJIEKOM MHIpaludd Tra3oB W3
He(TSHBIX 3aJeKel, PacloN0oKEHHBIX Ha OONBIIOM paccTOSHUHU. Bo3-
MOJKHO TaKXe, YTO B YHCTO T'a30BBIX MECTOPOXKIECHUSIX HUMEIH MECTO
TaKHe TMPOLECcChl MpeBpaleHus ucxoanoro OB, mpu KOTOPHIX mpouc-
XOJIMIIO 00pa3oBaHWE ra3000pa3HBIX KOMIIOHEHTOB TNPU CTOJIbh HE3HA-
YUTEIHFHOU JI0JIE KUAKUX MPOTYKTOB, YTO WX CKOIUICHUS HE MOTIHU 00-
pa3oBaThCsL.

TI'a3vl KAMEHHOY201bHBIX MECMOPOIHCOCHUTL

B aTux MecTOpOKACHHUAX COASPKUTCS OOIBIIOE KOJIHMYECTBO Tra3a.
B cocraBe ra3oB HaxonATCS: METaH, €r0 TOMOJIOTH, YTJIEKUCIBIA Tas,
a30T, BOJOPO/I, CEPOBOIOPOI, O6Iaropoanble ra3bl U T. A. OCHOBHBIMHU
KOMIIOHEHTaMH SIBIISIOTCS METAH, a30T U YIJIEKUCIIBIN Ta3.

bimxke K MOBEpXHOCTH, B 30HE ra30BOI'0 BHIBETPUBAHMS B yTOJIb-
HBIX TUTACTaX CONIEPIKATCs a30T U YIIIEKUCIBINA ra3. JTOT a30T MOSBUIICS
3/1€Ch U3 BO3[yXa, KHCIOPOA KOTOPOro MOIIEN Ha OKHcieHue yrid. 1lo
Mepe yriryOneHus BO3MOXKHOCTh NMPOHMKHOBEHMSI BO3AyXa MajaeT, U
COCTaB Ta3a yroJIbHOTO IIacTa MeHseTcs. B To e Bpems pacTeT KOH-
LOEHTpanusa METaHa. Ha 3#raunTenbHBIX FJ'Iy6I/IHaX B YTOJIBHBIX ILTaCTax
Y MIPUJIETAIOMIKX [TOPOJAax ra3 COCTOUT IJIaBHBIM 00pa3oM U3 METaHa.
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B cBsi3u ¢ yka3aHHBIM MPOHUKHOBEHUEM BO3JlyXa Ha HEKOTOPYIO
rIyOuHYy, 371eCh HAaOII0Aa€TCs HECKOJIBKO Pa3IMYHBIX 10 COCTaBY Ia30-
BbIX 30H. [lepBas cBepXy 30Ha HAa3bIBACTCS YIIIEKWCIIO-a30THOMU, T.K.
oHa coaepxut azoT u CO,. [1o mepe yrirybneHust 1o a3ota Bo3pacra-
eT (MMOCKOJIBbKY KHCIOPOJ] PACXOAYETCSl HAa OKUCJICHHE YTJIS B IEPBOM
30HE, TJ¢ U OTMedaeTcs moBbIeHHOe coaepkanne CO,). Ota BTOpas
30Ha — a30THO-yIIIekucias (a3otHast). Comeprkanue a3ora gocturaer 80
% u BbIIIIE. 3/71ECh XK€ MOSBIICTCS U 3aMETHAsI PUMECh MeTaHa. TpeThs
30Ha — a30THO-METaHOBas, MOMUMO a30ta u npumecu CO,, COMEPKUT
CH, (20-80 %). B 4eTBepTOii — METaHOBOM 30HE — COJICPIKAHNE METaHA
MOET JOXOAUTh 10 98-99,5 %.

BeiBon. 3HaHMe CBOMCTB M OCOOCHHOCTEH cocTaBa rasa crnocoO-
CTByeT Oosee TIryOOKOMY MOHUMAaHHIO TPOIIECCOB, MMPUBOSAIIAX K 00-
pazoBaHUI0 YB CKOIUIEHMH, WM UX PAa3pyLIEHUIO, KOTOPbIE MOIYT
OBITH O0YCIIOBIIEHBI UMEHHO CBOHCTBaMU Ta3zoB (auddysus, copOuus,
PacTBOPUMOCTH)

Bomnpocsl aJis1 camonpoBepKu
. OT 4ero 3aBUCHUT IUIOTHOCTH raza?
. Kaxoe BemiecTBo Ha3bpIBaeTCs ra3oM, a Kakoe mapom?
. Uro Takoe razoBslii hakrop?
. Kakwue raze1 xyxe pacTBopstoTcs B He(PTAX, Kakue mydime?
. Uro BiMsIeT Ha PACTBOPUMOCTH T'a3a B Boje?
. Yro Takoe copbuma? HazoBute mopoabl ¢ JIydIIMMHU U Xy/IIN-
MU COPOLIMOHHBIMH CITOCOOHOCTSIMH.
7. Uro takoe mquddysus?

OO WN -
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Jleknua 5
IMOHSATHE O I'A3OBBIX TMIPATAX
N TABOKOHIAEHCATAX

IInan nexkyuu
1. T'a30KOHACHCATEHI.
2. T'azoruzaparsi.

MasokoHaeHcaTbl

I'eHe3uC ra30KOHJICHCATOB WM «ra30pacTBOPEHHBIX HedTel» Mmo-
Ka eIle HeI0OCTaTOYHO n3y4eH. OT He(Tel ra30KOH/ICHCAThI OTIIHYAI0T-
Csl TeM, YTO B HUX MPAKTHYECKH OTCYTCTBYIOT TsDKenble Qpakmnuu. | a-
30KOHCHCATHI B IPUPOJIE HE 00pa3yr0T CaMOCTOSATENbHBIX CKOTUICHHUH,
a COJICPIKATCsl B CBOOOTHOM ra3e Ta30KOHACHCATHBIX M T'a30KOHICHCAT-
HOHEe(PTAHBIX 3aJexell. DTO BBIAEIEHHE OOYCIOBICHO CIIEAYIONUMH
npuurHaMu. Bo-nepBeIX, OHU pacIpeneeHbl B HeIpax MOYTH CTOJb JKe
IIUPOKO, KaK YTJIEBOJOPOIHBIC Tra3bl. BO-BTOpPHIX, Ta30KOHICHCATHI
MPEJICTARISIIOT COOOM TPYIITy BEIIECTB, MEPEXOTHBIX MEKY He(QThIO U
MPUPOIHBIM I'a30M, KOJIMYECTBO U COCTaB KOTOPBIX 3aBUCAT KaK OT KO-
JIMYECTBEHHBIX COOTHOIIECHUIM He(TH W rasa M UX COCTaBa, TaK U OT
TEPMOOAPUYECKUX YCIOBHH 3alieraHus. B-TpeTbUX, Tra30KOHICHCATHI
KaK He()TEeXUMHUYECKOe ChIpbe Oollee IeHHbIe, YeM He(Th WM TPUPO/I-
Herid ra3. [lo 31Ol mpuumHe pa3paboTka METOAO0B MPOTHO3IUPOBAHUS
COJIEpKaHUS U COCTaBa Ta30KOHICHCATA UMEET OOJBINOE MPAKTHIECKOE
3HauYeHue. B-ueTBepThIX, palMoHalibHAs Pa3pa00TKa T'a30KOHICHCAT-
HBIX 3aJIe)Kel JTOJDKHA MPOEKTUPOBATHCS U MPOBOAMTHCS TaKUM 00Opa-
30M, 4TOOBI U3BJICKAJIMCh MaKCUMAJIbHbIE KOJIMYSCTBA ra30KOHACH cAaTa,
MOCKOJIBKY 3TO OyJeT CrocoOCTBOBaTh U 00JI€e MOJTHOMY H3BIICUCHUIO
raza, TaKk Kak BBIMAJAIOMMNA B IUIACT€ KOHJEHCAT MPEHsTCTBYET IO-
CTYIUICHUIO Ira3a B CKBAXKUHBI.

OO6pa3oBaHue TPHUPOTHBIX MHOTOKOMIIOHEHTHBIX Ta30KOHACHCAT-
Heix cucteM (['KC) TecHO cBsi3aHO ¢ SIBICHUSIMH Tiepexoaa Kuakux YB
B Ta30BYI0 (ha3y NpU JaBICHUH U TEMIIEPaType BBIIIE KPUTHICCKHX.
Jns xaxmaod CUCTEMBI UMEIOTCS MaKCHMAJIbHOE JaBJICHUE — KPHUIITO-
JeHOapa, Mpy KOTOPOM eIl CYIIECTBYET Ira3oBas (a3a, i MaKCHUMallb-
Has TeMIiepaTypa — KpUIITOJCHTEPMA, IIPU KOTOPOU eIle COXPaHsIeTCs
xuakast dasa.
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[Ipomeccyl HaaKpUTHYECKHX (HAa30BBIX TEPEXOJOB MPOTEKAIOT B
CPaBHHUTEIBHO Y3KUX U CHCIHU(PUUSCKUX WHTEpBAIaX JABICHUS U TEM-
MepaTypsl ¥ IO OTHOIIEHUIO K MPSMBIM IIPOIleccaM UCTapeHusl U KOH-
JICHCAIIMH SIBIISIOTCS O0paTHBIMU WM PEeTpOrpaaHbiMu. PerporpaaHbie
SIBIICHUS MCTIAPEHHUS W KOHJEHCAIINU MPOUCXOAT B Y3KOH TepMobapu-
4ecKoil 001acTH MEXAYy KPUTHYECKOH TOUYKOW M KPUNTOACHTEPMOU ¢
OJIHOM CTOPOHBI M KPUTITOJCHOAPOH C IPyroH.

Paznmuuaror cwipoii eazoxondencam u cmabuivrolid. 1lepBBIi co-
CTOUT M3 XUIKUX YB, Korma oH W3BICYEH Ha MOBEPXHOCTh. B 3TOM
ClIy4ae B XXHIKHX yIJIEBOJOPOJAX PAaCTBOPEHBI Ira3000pa3HbIe KOMIIO-
HeHThl. CHIpOil Ta30KOHJEHCAT MONYyYalOT HETOCPEICTBEHHO B MPO-
MBICJIOBBIX Celaparopax MpHU JaBICHUSX U TeMIIepaTypax Cemapalvu.
CraOuIIBbHBIA Ta30KOHEHCAT MOMYYaloT U3 CHIPOTO IyTEM ero Jerasa-
MU, OH COCTOMT TOJIHKO U3 KUIKUX Y B — neHTana u BBICIINX.

l"a3okoHIEHCATH B CTAHAAPTHBIX YCIOBHUIX MPEICTABISIOT COOOi
JKUAKOCTH, OOBIYHO TPO3payHble, OECIBETHBIC WM CIIA000KpAIlICHHBIE
B KOPUYHEBATHIM, MHOTJA 3€JICHOBATBHIA IIBET, IJIOTHOCTH HX KOJICO-
motes B npenenax 0,67-0,81 r/em®. Kak MPaBUJIO, Ta30KOHIICHCATHI
XapaKkTepu3yIOTCsl HU3KOW Temreparypoil Hauana kumeHus (24-92 °C).
Bonpiryro 9acTe Ta30KOHIEHCATOB COCTABISIOT (PPaKIWH, BBIKHTIAIO-
e 1o 250 °C, pexe a0 300 °C u nuib HE3HAYUTENbHASI UX 4YacTh
BBIKMTIAeT mpu Temnepatype coiie 300 ° C.

I'azokonnencarsr Oonee uem Ha 90 % coctosar u3z YB, Hepenko B
HUX COJAEPKATCsA CUJIMKareieBble cMOJbl — 70 3,7 %; achaibTeHsl
OOBIYHO OTCYTCTBYIOT, HO HMHOTJa OOHApPYXHBAIOTCS B KOJIHMYECTBE
0,02-0,06 %, xax uckmtoyenue 10 0,3 %. B HEKOTOPHIX Ta30KOH/IEHCA-
Tax cojaepxkurcs napapun — 10 4 %. MonekynspHas macca 109—170.

B Oen3nHOBOM (hpakiuu ra30KOHIEHCATOB OOBIYHO MPEO0Iagar0T
MeTaHOBbIe YB, HECKOJIBKO peke METaHOBBIC ¥ HA()TCHOBBIC, KOTOPHIC
coJiepKaTcs MPUMEPHO B PaBHBIX KOJMYECTBAX. BeTpedaroTest KOHICH-
caThl, TJie peodIagarT apoMaTuieckue U HapTeHoBsle Y B.

C yBejaM4yeHUEeM TJIyOWHBI 3ajleraHus, T. €. C POCTOM JABJICHUH W
TEeMITEpaTyp, OOBIYHO BO3PACTAET KOIMYECTBO apomarndeckux YB. Komu-
YECTBO M COCTAB CMOJI B Ta30KOHJICHCATAX, KaK MPABIIIO, 3aBUCIT OT MHO-
rux (haKTOpOB, B IIEPBYIO OUYEpe/ib OT TEHETHUSCKOro THUIAa KOHZEHCaTa U
HAJIMYMS B TA30KOH/ICHCATHBIX 3aJIeXKaX HEPTSIHONH OTOPOUKH.

lazokonAeHCATHl HEpemko comepxkar cepy. CyIiecTByeT TecHas
3aBUCUMOCTh MEX]Yy COACPKAHUEM CEepbl B Ta30KOHJEHCATaX U COAep-
YKaHHUEM CEPOBOIOPO/Ia B Tase.
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[lo COOTHOLICHWIO OTHENBHBIX WHIUBUIYaJbHBIX KOMIIOHEHTOB
KOHJIEHCATBhl HECKOJIBKO OTIIMYatoTcs oT HedTei. KonneHcatsl cocTosT
n3 OoJree MPOCTHIX HE(PTIHBIX KOMIIOHEHTOB, 3TO 00YCIIOBIEHO PacTBO-
psIOIIel CIIOCOOHOCTHIO Ta30B. B HeTAX mMpeob1amaroT ITUKIOTCHTA-
HOBBIE YTIIEBOJIOPOABI, B KOHACHCATaX — IUKJIOTEeKCAaHOBBIE. ApOMaTH-
YECKHE YTIEBOMOPOABI B HEPTAX OOBIYHO COCPENOTOUYCHBI B BBICOKO-
KAMAIUX (pakiusix, B KOHACHCAaTaX, HA000pOT, apoMaTHIECKUE yTiie-
BOJIOPOJIBI IPEOOIAAAIOT B HU3KOKHUIISIINX (PPaKIUSIX.

OnHOl U3 OCHOBHBIX TPYJHOCTEH XapaKTEPUCTUKH XHUMHUYECKOTO
cocTaBa KOHIECHCATOB SIBIETCS TO, YTO HA MX (Pa3oBOe COCTOSIHUE BIH-
seT pexuM 1utacta. [Ipu paspabotke u oT6ope mpobd yacto HabIOaaeT-
sl BBINAJIcHUE HE(TAHBIX KOMIIOHCHTOB M3 ra30BOM (Da3bl B )KUIKYIO.

[lo narnpM B.A.YaxmaxdeBa, Ha (OpPMHpPOBaHHE XUMHUYECKOTO CO-
CTaBa KOH/CHCATOB CHJIBHO BIMSET COCTAaB POIOHAYABHBIX HedTeil, co-
OTHOIIICHHS Macc HeTeH 1 Ta30B, TEPMOOAPUUECKUE YCIOBHS B IUIACTAX.

B mpouecce pa3paboTkyu Tra30KOHACHCATHBIX 3aJeKEeH MEHSETCS
cocTaB KOHJIEHCAaTOB. B mpomecce pa3paboTku HeTSHON 3aiexu, Kak
MPaBUIIO, MJIOTHOCTh He(TH yBenuuuBaercs. [Ipu paspaboTke ra3okoH-
JICHCATHOM 3alie)XH TUIOTHOCTh KOHJEHcaTa yMeHbliaetrcs. [lagenue
TUTACTOBOTO JIABJICHUS HIDKE JABJICHUS HAa4aja KOH/ICHCAIINH BBI3BIBACT
B JTOH 3alie)XH SIBJICHHE PETPOTPAJHON KOHICHCAINH, B PE3yJbTaTe
YEero 4acTh BHICOKOKHUIAIIUX Y B BhIJENsAETCS U3 Ta3a B XKUIAKYIO (azy.
ITo Mepe mpomomKaroIIerocss CHUKEHUS TIIACTOBOTO JIABJICHUS B JKU/I-
Kyto (ha3y HauMHAIOT MEPEeXOoAnuTh HU3KOKHIsimme YB. Dtor mpouecc
COIIPOBOK/IAETCS POCTOM Ta30KOHJICHCATHOTO (haKTOpa, YMEHBIICHUEM
BBIX0JIa KOHJICHCATA M CHIYKCHUEM €T0 TIOTHOCTH.

C camoro Havana BO3HHUKHOBEHHs SIBICHHH PETPOrpajHON KOH-
JACHCAIIUM YaCThb KOHJACHCATa BEHIHOCUTCA HA MOBEPXHOCTH, @ YaCTh BbI-
najaeT B MOpax IJIacTa U B OCHOBHOM YK€ HE M3BJIEKAeTCs Ha MOBEPX-
HOCThb. EcTecTBEHHO, YTO M3MEHEHHE CBOWCTB KOHAEHCATOB B Pe3yib-
TaTe OHKCIUTyaTallkd MECTOCKOIUIEHHsI CBS3aHO C HW3MEHEHHEM €ro
TPYIIIOBOTO YTIEBOAOPOJIHOTO COCTABA.

I'azormaparsl

BonpmmHCTBO ra3oB, KpoMe renvs U Bogopoia o0pa3yroT ¢ BOJOH
MIPU HU3KOW TEeMIIEpaType M 3HAYNTEIILHOM JTABJICHUH TaK Ha3bIBACMbIC
KPUCTAIUIOTHJIPATHI, MPEJICTABIISET COOON TBEPIbIE BEIIESCTRA.
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BriepBrle ruapathl ra3oB (CEpHUCTOTO ra3a M XJIOpa) HaOIIOAaIH
emé B koHue XVIII Bexa J[xk. Ilpuctnu, b. Ilenetse u B. Kapcren.
IlepBbie ommcaHHWs Ta30BBIX THAPATOB ObutH TpuBeAcHBI I'. |PBH B
1810 romy (ruapat xmopa). B 1823 r. dapaneii mpuOmmkEéHHO ompere-
JIWJT COCTaB THJIpaTa Xjiopa, B 1829 r. JleBut oOHapykui1 rupat Opoma,
a B 1840 r. Bénep nomyunt rugpar H2S. K 1888 roxy I1. Bummap mo-
myqaet ruaparel CH4, C2H6, C2H4, C2H2 u N20.

KnarpaTtnas npupoja ra3oBbIx rHApaToB NoaTBepkAeHa B 1950-¢ .
Mocjie PEeHTTeHOCTPYKTYpHBIX HccienoBanuii Lltakensbepra u Mion-
nepa, padort Ilonmara, Knayccena.

B 1940-e roasl coBerckue yd€HbIE BBICKA3bIBAIOT THIIOTE3Y O
HaJIM4YUH 3ajeKel ra3oBbIX THAPATOB B 30HE BeyHOU Mep3i0Thl (Ctpu-
k0B, MoxnaatkuH, Yepckuii). B 1960-e Toapl oHE ke 0OHAPYKUBAIOT
MEpPBbIE MECTOPOXKACHUS ra3oBbiX runparoB Ha ceBepe CCCP. Ogno-
BPEMEHHO C 3TUM BO3MOXXHOCTh 00pa30BaHHS U CYLICCTBOBAHUS THU-
paToB B MPUPOAHBIX YCIOBHAX HAXOAUT 1aOOpaTOpHOE OATBEPKACHUE
(MaxkoroHn).

C aTOoro MOMEHTa ra3oBble THApaThl HAUMHAIOT paccMaTPUBATHCS
KaK MOTEHIHUAJbHBIA HMCTOYHHUK TOIUIMBa. [lo pasnuyHBIM OIlEHKaM,
3amacel yrieBOJOPOJOB B ruaparax cocTtaBiasitor or 1.8x1014 no
7.6x1018 M. BreIsicHsAeTCA X IHUPOKOE PACIPOCTPAHEHHUE B OKEaHaxX U
KPHUOJUTO30HE MAaTEPHKOB, HECTAOMIBHOCTH NMPH MOBBIIIEHUH TEMIIe-
paTyphsl ¥ IOHWKECHUH JTaBJICHHS.

Ceoiicmea zuopamos

l"a3oBbIe ruApaTHl — 3TO KJIATpaThl (COETUHEHNUS BKIIOYEHHS), CO-
CTOSIIME U3 MOJIEKYJ BOJBI M Ta3a U HANIOMUHAIOIIME TI0 BHEIIHEMY
Buay Jiea. VX kpucrananueckas sueiika COIEp X HUT 10 BOCBMH MOJIEKYJT
raza Ha 46 monekyn Bojbl. Hampumep, cepoBopoposi o0pazyer Kpu-
cramrornapatsl mpu Temmeparype ot 0 10 15 °C u masnennu ot 0,1 10
0,5 MlIla. H-byran u meHTaHbl He 00pa3ylOT THAPATOB, MOCKOJBKY
JUaMeTphl UX MOJIEKYJI CIUIIKOM BEIUKH. B mpupone kpucTaniorua-
paThl BCTpEYArOTCs B OCaJKax ITyOOKOBOAHBIX aKBATOPUW M B HEAPAX
CYILIM C MOILHOM BEYHON MEP3IIOTOM.

Yame Bcero kpucTalauydeckas sueika MPUPOJHOrO "TOpPIOYEro
JIpAa" COCTOUT BCEro M3 MIECTH MOJEKYJ BOABI U OJHOW MOJIEKYJIBI Ta-
3a, HAXOJAIIETOCS TaM B CHJIBHO CkKatoM coctossHud (1o 250 MIla),
B pesynbTare uero 1 m® rumpara comepxur mpumepro 200 M° rasa.
Kpucrannoruzaparsl BcTpeyaroTcsi B OCHOBHOM B BEpXHEH 30HE 36MHOM
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KOPBI, HIDKE TIOT INIyOMHE MX MPaKTUYeCKH He ObIBaeT M3-3a BO3pacTa-
IOLLEH TEMIIEPATYPBL.

Mopdomorus Ta3oruapaToB BechbMa pazHooOpaszHa. B Hacrosmiee
BpeMsI BBIICIISIOT TP OCHOBHBIX THTIA KPHCTAJLUIOB:

- MaccuBHble KpucTaiuibl. DopMHUPYIOTCS 3a CYET cOpOLIMU Ta3a U
BOJIBI HAa BCEH TIOBEPXHOCTH HETPEPHIBHO PACTYIIIETO KPUCTAILIA.

- Buckepnsie kpuctamuibl. Bo3HHKAOT Npy TYHHENBHON copOmmu
MOJIEKYJI K OCHOBAaHHUIO PaCTYIIEro KprcTaa.

- [enb-xpuctamnel. O6pazyroTces B 00bEMe BOJBI U3 paCTBOPEHHO-
TO B Hell raza mpu AOCTIDKEHUH YCIIOBUH THAPATO00pa30BaHMS.

B mutacTax ropHbBIX MOPOJ TUAPATHI MOTYT OBITH KaK pacrperesne-
Hbl B BHJE MHKPOCKOIMHMYECKHX BKJIIOUCHHH, TaKk W OOpa30BHIBATH
KPYITHBIE YaCTHIIbI, BIUIOTh 10 MPOTSHKEHHBIX IJIACTOB MHOTOMETPOBOI
TOJIIIIHEI.

3anexu ra3oBbIX THAPATOB B IOHHBIX OCaJIKaX BBISBICHBI reou-
3MYECKUMHU METOJaMH WU OypeHueM B ATiaHTHKe y moodepexbs Ce-
BepHO# 1 IOxHoi#t Kaponuasl (CIIA); B Tuxom okeane y 6eperos Ila-
HaMbl 1 MeEKcHKH, a Takxke B AJSICKMHCKOM 3anuBe; B CeBepHom Jle-
JIOBUTOM OKe€aHe y MoOepexbsi AJSCKM U B MEKCHKaHCKOM 3ajluBE y
oeperoB Texaca, JIyn3uansl u @iopunsl. B Henpax 3anomispHO Teppu-
Topun TrOMEHCKO# 00nacTy pas3Be/laHBl 3amachl ra3a, U 4acTh UX CO-
cpenoroueHa B 30 razoruapaTHBIX MECTOPOXKACHHUSAX, CPEIH KOTOPBIX
HAXOJAWTCS U IaBHO pa3pabaTsiBatomieecss Meccosxckoe.

Bnactu Kutas HenaBHO 00BSBIIIM 00 «HCTOPUIECKOM IIPOPHIBEY B
JOOBIYE YIIIEBOJOPOJIOB, KUTAMCKHE CHEIHUANUCTH HaJlaJWIA MOJHO-
HEHHYIO OOBIYY ra3oTHUIPATOB € MOABOJAHOTO MOPCKOTO MECTOPOXKIE-
HUs. B opuImansHOM COOOIIEHNN CITyYHBIIEECS Ha3BAHO «UCTOpHYE-
CKUM TPOPHIBOM», KOTODBIH MOBJIHSET HA pa3BUTHE BCEH JHEPreTHUKH.
AHAIIMTHKA OTMEYAIOT, YTO MOJ00HBIE SKCIEPUMEHTHI YK€ MPOBOJIU-
JIMCH IPYTUMH CTPaHaMH M TIOKa HUKTO U3 HUX HE Ha4aj MPOMBIIUICH-
HYIO JTOOBIYY.

JKCIEPUMEHT 10 JIOObIYE Ta30BbIX THIPATOB C MECTOPOKJICHHUS
Ha 1He FOxkHO-KuTaiickoro Mopsi 3aKOHUWIICS «IOJHBIM YCHEXOM»,
coobmiaer I'eonmornueckass cimyxx0a MuHHCTEPCTBA  3eMENBHBIX
Y IPUPOAHBIX pecypcoB Kuras.

Pa3paboTka MecTOpOXKIICHHS TaK Ha3bIBAEMOT'O TOPIOYETO JibJia
(BHELIHE ra30BbIe TUAPATH HAIOMUHAIOT CHET MJIM PBHIXJIBIN Jies) Havya-
nack 10 Mast u mpomospKanach BoceMb AHEH moapsan. 3a 3TO BpeMs
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C MECTOPOXKJICHUS, PAaCIoJioKeHHOro Ha mryoune  cBbiie 1200 m
OT IOBEpXHOCTH Mops U emie okoi10 200 M OT MOBEPXHOCTH AHA, OBLIO
nmomydyeHo Oomee 120 Teic. ky0. M rasa c cojep)KaHHEM MeTaHa
110 99,5%.

B coobmenun ['eonmormueckoil ciaykObl yCIex SKCHEpUMEHTa
Ha3BaH UCTOPUYECKIM MIPOPHIBOM, TOCTUTHYTHIM «IIOJ TBEPABIM PYKO-
BojicTBOoM [IK KommyHuctuueckoit naptum Kuras.

Oco60 MOAYepKHUBACTCS, YTO SKCIIEPUMEHT, CTaBIIMK IEPBHIM
YCIIEHIHBIM MPUMEPOM MPOMBIIIJICHHOW MOPCKOHM A0OBIUM ra3oruapa-
TOB, OBIIT IOCTUTHYT C ONIOPOX MCKITFOYNTENHHO Ha COOCTBEHHBIE CHJIBI
1 OyJIeT UMETh «IalleKO WAYIIUE MTOCTCICTBHI.

B coobmiennu LentpansHoro teneBuaenus Kuras (IITK) otmeua-
€TCsl, YTO B IPYTUX CTpaHaX MOTMBITKK HaNaJuTh OecrepeOoiHyIo T0-
OBIYy Ta30THUAPATOB CO JHA MOPS IO Pa3HBIM NPUYMHAM HE IIPHUBETH
K yCIieXy, YTO JOKa3bIBaeT JAOCTIKCHHE KUTAWCKUMH CIEIHaIuCTaMU
«BBICILIETO MUPOBOTO YPOBHSI».

«IlepBas ycmenrHasi IeMOHCTpaIysi O3HAYAaeT, YTO OCBOSHHE Me-
CTOPOKICHUH «TOPIOYEro JibAa» BCTYMWIO B HOBYIO (a3y pa3BUTHA
Y MOXKET U3MEHHUThH CUTYAIHIO B II100aIbHOM OTPACiv JOOBIYH SHEPro-
pecypcoBy, — moguepkuBaercs B coodmennu L[TK.

«["a3mpom» HE CMOT OIIEHWTh PUCKH OT OCBOeHHs Kuraem TexHO-
JOTHH JTOOBIYM Ta30BBIX TUAPATOB. «HWKaKkWX JaHHBIX, 1O KOTOPBIM
MOJKHO OBLITO OBI CJIENIaTh XOTh KAKHE-TO BBIBOBI O MEPCIIEKTHBAX ITOM
TEXHOJIOTHH HE OIyOJIMKOBAaHO W HAM HEW3BECTHO», — coobmmn PBEK
npecc-ceKpeTaph MpeceaaTeNs npaBieHus Ta30BOH MOHOTIOINH

Kuraif npucoennHuiCs K 3KCIIEpUMEHTaM B Ta30THAPATHON JTOOBI-
4e, KOTOpBIe PaHee OCYIIECTBISIIN HEKOTOPBIE CTPaHbl, OTMEYaeT aHa-
mutuk Vygon Consulting Mapust Benosa. Tak, B 2008 roay TectoBast
J00BIYa Ta30THIPATOB TPOBOAMIACH HA KAHAJCKOM MECTOPOKICHUH
Mayuk (B Te4eHHe mecTd AHed Obuto 100bITo 13 ThIC. KyO. M Tasa),
aB 2013 romy B TeueHHe 1IeCTU JHEH TeCT Aenana SmoHus, KoTopas
NPOJIOJDKAET J0pabaThiBaTh TEXHOJOTHIO, MepeunciseT berosa.

«O mpopblBe MOXHO OyAeT 3asBUTh TOTNA, KOTAA MBI YBHUJIUM,
YTO Kakas-TO U3 CTPaH Hayayla IPOMBIIUICHHYIO 100BIYY Ta30TUAPATOB.
VY Totii ke SlnoHun, KOTOpas IUTAHUpYeT HadaTh MpoMao0by B 2018—
2019 romax, ¢ MOMEHTa MEPBOTO TECTa YHIIET MOpPsIKA CEMH JIET, TaK
YTO 3TO HEOBICTPBI mpolecc», — Mojaraer aHaJIUTHUK Vygon
Consulting. K Tomy e Kutaii Huuero He cooOmmn 00 3KOHOMUKE J10-

56



Obrun. Y SmoHnu ceOecTOMMOCTh J0OBIYM Ta30THIPATOB BapbHPYETCS
B uHTepBaie $8-30 3a MBTE, B To BpeMst Kak TeKyIas B CPEAHECPOUHASL
MPOTHO3HAS IIeHa Ta3za B A3MaTCKO-THXOOKEaHCKOM PErrOHE HAXOIHUTCS
HiKe 3Toro ypoBHs ($5-7 MBTE), no6asuia oHa.

DTO TMepCreKTUBHAs Pa3pa00TKa, OTauy OT KOTOPOH MOXHO OXKH-
JIaTh Yepe3 ACCATKHU JieT, cuuTaeT 3amaupekropa DoHma HarMoHaIBHON
sHepreTryeckoi 6e3omacHocTH Ajekcer ['puBad. «CeromHs TeXHOIOTHH
HE TI03BOJISIFOT 3(h()EKTUBHO W3BICKATh Ta30BbIC TUIpaThl. Mano ToO-
TO YTO Joporasi J00bIYa, HO €IIe Ke HY’)KHO JIOCTABUTh TAaKOE TOILUTUBO
IO TIOTPEOUTEIIS, a BCE 3TO CTOMT OAaCHOCIIOBHBIX JICHET. B cBeTe 3THX 3a-
siBjieHui oT Kurast 51 Obl clenai BBIBOJ, YTO CJIAHIIEBas JOObIYa Yy HHUX
He TPYKUIIAChy», — CKazall OH.

Axsatopus FOxHo-Kuraiickoro Mopsi, B KOTOpOi HadaTa moObIda
TUAPATOB, SBISIETCS TPEAMETOM TEPPUTOPHAIBHBIX CIIOPOB MEX-
Iy IeNBIM psiioM cTpaH. HacTrauBas Ha CBOMX IPETCH3USAX, KUTAMNIIBI
YKpeIIsoT cropHele apxumnenaru Crnpatiu u [lapacenbckue ocTposa,
Ha menb(e KOTOPHIX, I10 JaHHBIM FHCCIIEIOBaHUI, COCPETOTOUCHBI
OoJbIIMe 3amachkl HETH, T'a3a U TEX Ke TUAPATOB.

N3 1 xy0. M «roproYero Jibaa» MOXKHO MOJIyduTh Oosee 160 ky0. M
MeTtaHa. [lo HEKOTOpHIM OIleHKaM, MHPOBBIE 3amlachl Ta30THIPATOB
HAa TIOPSIOK MPEBBIIIAIOT 3a1achl OOBIYHOTO» MPUPOIHOTO ra3a, OJIHa-
KO TOYHBIIT 00BEM JSTHUX 3allacoB YYCHBIE OICHUBAIOT IIO-Pa3HOMY,
OIIEHKH KoyebmoTes oT 2,5 Toic. 1o 20 Thic. TpiH Ky0. M. K HacTosme-
My BPEMEHH MECTOPOXKIESHHsS Ta30THAPATOB OOHAPYXKEHBI BOIH-
3u OeperoB CIIIA, Kananer, Kocra-Puxu, I'Baremansi, Mekcuku, Amno-
uuu, KOxuoi Kopen, Uaaun u Kutas, a taxke B Cpenuzemuom, Yep-
HoM, KacnuiickoM u FOxno-Kuraiickom Mopsix.

OnHAaKo OCBOCHHME Ta30THAPATHBIX MECTOPOKICHHUMA OCIOXKHSICTCS
BBICOKO# CTOMMOCTBIO JOOBIUH.

B nauane 2000-x rojoB peanu3anuio rocy1apcTBEHHON porpaMMbl
M0 OCBOCHUIO Ta30TUIPATHBIX MECTOPOXK IEHH Havana SInoHus, rae Obit
co3JlaH ucclienoBareibckuit koncopimym MH21. B ¢espaie 2012 roga
SlnoHckast HalMOHANLHAST KOPIOpAaIWst 10 HeTH, Ta3y U MeTaluiaM
(JOGMEC) mnpoBena mnpoOHOe OypeHHE CKBaXHH B THXOM OKeaHe,
aBMapre 2013-ro mepBoii B MHpe MPHUCTYNHIA K TECTOBOMY H3BJIEUE-
HUIO ME€TaHa U3 ra30TrUIPaToOB B OTKPHITOM Mope. B TeueHue mectu aHei
obuto mosydyeHo nopsaka 120 Teic. ky0. M mertana. Crnemyrommid Tect
3alUIaHUPOBaH Ha Omkaiiiee Bpems, cooOmano B ampene 2017 r.
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arentcTBo Reuters. [lomHoMacmTabHOE OCBOCHHE MECTOPOXKACHHS
cTpaHa IuTaHupyeT Hadath B 2018 romy mocie pa3pabOTKH MPHUTOIHON
JUTS TIPOMBITIIIEHHOTO MCIIOTIB30BAaHMS TEXHOJIOTHN TOOBIIH.

ITo onenke JOGMEC, ¢ mMeromuMucs 3amacaMu METaHTHIPaTOB
Ha menbde cTpaHbl SMOHHMS MOMKET MOKPHITH CBOM IMOTPEOHOCTH
B mmpupoaHoM rasze Ha 100 et Brepen.

Ha tepputopun Poccun Hanmuue MECTOPOXKJIESHUM ra30rujapaToB
MOATBEP)KIAEHO Ha qHe o3epa baiikan, Yepnoro, Kacnuiickoro
1 OXOTCKOTO MOpe, OJHaKo pa3padOTKa Ta30THAPATOB HA 3TUX Me-
CTOPOXKACHUAX TIOKa He Benach. [IpenBapurenpHble OIEHKH KOMITAHUH
«l"asmpom BHUUI'A3» yka3plBalOT Ha HaJUYHE B CTPAHE PECypCOB
razoruapaToB B 1100 Tpiu ky0. M. B cepeaune 2013 roma coo0manocs,
4yTo JlaIbHEBOCTOUYHBIM Treosiornyeckuii MHCTUTYT PAH mnpemnoxun
«PocHedT» U3yYNTH BO3MOXHOCTH HOOBIYM Ta30BBIX THIPATOB
Ha menbpe Kypun, oneHuBas wux nNOTeHHUMan B 87 TPIH KyO. M.
['eonoruueckue npoueccel, CBI3aHHbBIE C COBPEMEHHON TEKTOHUYECKOH
aKTUBHOCTHIO TTOJBOAHBIX HEMpP, MEPHOAMYECKH pa3pymIaroT Ta3oTH/I-
paTHbIC 3aJIEKH, IO KOTOPHIMHU 3aJIeraeT OObIYHBIA MPUPOIHEIN ra3 B
JIOHHBIX Ocajkax MeKCHKaHCKOro 3aiuBa. B pesynbraTe BO3HHKAIOT
HEUCTOBO MOIIHBIC Ta30BbIe (POHTAHBI, 0OPa3yIOIIe Ha TTOBEPXHOCTH
MOpsI KHITAIIUI Ta30M BOASHOM KYIIOJ WM KOJIOCCAJbHBIE CBOIIOOO-
pasHble 00BEMBI BOJBI U Ta3a, KOTOPBIE MOTJIH OBITH MPUYUHOMN TIOSB-
JIEHUsI 3arafloYHbBIX "OCTPOBOB" Ha DKPAaHAX CYAOBBIX PaJapoB B Pa3HbBIE
BpEMEHA B palioHe bepMyackoro TpeyroiapHuKa. DTH KyIoyia u "oCTpo-
Ba" ncye3aroT caMu. PaspylieHne TuapaToB COMPOBOXKAAETCS PE3KUM
MOHIKEHHEM TEMIIEpaTyphl B IJlacTe, B Pe3yjbTaTe€ Hero CO3JaroTCs
YCIIOBUS JUTIS 00pa30BaHUsl HOBOT'O THAPATHOTO JIbAa, KOTOPHIHA 3ameda-
ThIBACT T'a30HOCHBIC OTIIOKEHHs Ha riyoune B 300-700 M mox gHOM
MOpS WIN OKEaHa.

BeiBoa. Takum o6pa3oM, B GOPMHUPOBAHHH CKOIJICHUH TOPIOYHX
Ta3oB B pAA€ CIIy4acB IIPUHUMAIOT YUaCTHUE ITPOUECChI, HE CBA3AaHHLIC C
HedTeoOpasoBanueM. Clie10BaTENbHO, TEOXUMHIO YTIIEBOIOPOIHBIX
ra3oB CJIEyeT paccMaTpUBaTh B TECHOM CBS3U ¢ HeTHIO, HO HA (QoHE
obmelt reoxuMum Ta3oB 3eMiu. ['a3000pa3HOe COCTOSHHE BEIIECTBA
BOOOIIIE XapaKTepHO s Hamel miuanetsl. OCHOBHAs Macca cBOOO-
HBIX Fa30B HAXOIUTCA B aTMOcdepe U B 3asiexax rasa B aurochepe. ['a3
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MOKET OBITh COPOMpPOBaH MOPOJaMH M PAacTBOPEH B ruapochepe 3em-
71, 00pa30BBIBATH Fa30THAPATHBIC U Ta30KOHACHCATHBIE 3AJICKH.

TexHoJOrHYECKHE TPETIOKCHUS TI0 XPAHEHUIO M TPAHCIOPTY
MPUPOJTHOTO Ta3a B TUAPATHOM COCTOSIHUM MOSIBHIHCH emé B 40-X To-
nax 20-oro Beka. CBOWMCTBO Ta30BBIX THAPATOB MPH OTHOCUTEIBHO HE-
OONBINNX JABICHHUAX KOHIECHTPHUPOBATH 3HAYHTENLHBIE OOBEMBI Ta3a
NpUBJIEKaeT BHUMAaHUE CICIUAIMCTOB JUTUTeNbHOEe BpeMs. [IpeaBapu-
TEJbHBIE SKOHOMUYECCKHE PACUCThl MOKAa3alik, 4TO HamOoiee 3(dek-
TUBHBIM OKa3bIBAaCTCSi MOPCKOM TPAHCIOPT Ta3a B TMAPAaTHOM COCTOSI-
HUH, TIPUYEM JOMOJTHATCIHHBI YKOHOMHYSCKHHA dPPEKT MOKET OBITH
JOCTUTHYT TP OJHOBPEMEHHOH pealn3alii MOTPeOUTEsIM TpaHC-
MIOPTUPYEMOI'O Ta3a U YUCTOW BOJIbI, OCTAIOLIEHCS MOCIE Pa3I0KEHUS
ruapara (mpyu o0pa3oBaHUM Ta30THIPATOB BOJA OYHUINACTCS OT MPHMeE-
ceif). B HacTosmee Bpemsi paccMaTpWBAIOTCA KOHIICIIIIUHM MOPCKOTO
TPaHCHOPTa MPUPOJHOTO T'a3a B TUAPATHOM COCTOSIHHH IIPH paBHOBEC-
HBIX YCIIOBHSX, OCOOCHHO MpPH TUIAHUPOBAHUM Pa3pabOTKU TIIyOOKO-
BOJIHBIX Ta30BBIX (B TOM YHCIIE U THAPATHBIX) MECTOPOXKICHUH, yJa-
JIEHHBIX OT MOTPEOUTESI.

Bomnpocsl ajis1 camonpoBepKu

1. Yro Takoe razokonaeHcarsl? Kak oHu 00pasyrorcs?

2. KakoB MoxeT ObITh cocTaB razokosaeHncaros? Kak oH mMoxer
M3MEHSTHCS, U C KAKMMH MPOLIECCAMH 3TO CBSI3aHO?

3. Uro takoe razorugpatsi? Kak onn o6pazyrorcs?

4. Ot 4gero 3aBUCSAT yCIIOBUSI 00pa30BaHUS THAPATOB?

5. I'me B HacTos1Iee BpeMst BBISIBIICHBI 3aachl ra30ruapaToB?

6. Kakue cTpaHbl IBITAIOTCS BECTH Pa3pabOTKy Tra3oTHIPaTHBIX
MECTOPOXKACHUN?
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Jlexknus 6
MNPOUCXOXJIEHUE HE®TU U I'OPIOYUX I'A30B

IInan nexkuyuu

1. HedreobpazoBanue — 310 PyHAaMEHTANbHAS IPOOIIEMa
EcrectBo3HaHus.

2. KapOunHas Teopus NpoucxoxaeHus HedTu.

3. Bynkanmdeckas 1 KOCMHYECKasi TCOPUH MPOUCXOXKICHUS
Hedn.

4. Teopuu OPraHUYECKOTO MIPOUCXOKIACHHUS HEPTH.

HedTeobpasoBaHue — ato hyHaamMeHTanbHas npo6nema
€CTeCTBO3HaHuA

[Ipomrecc HedTeoOpa3zoBaHUs IPENCTABISAET COOOH CIIOKHBIA aBTOKO-
ne0aTeNnbHBI MEXaHWU3M, COIMPOBOMKAAIOIMH 00pa3oBaHHE OCaJTOYHBIX
MopoJI. DTOT MpoIecC camopa3BuBaroluiicsa. OH 00ecIieueH KaK 3HEpPIu-
eil, 3anoxeHHoM B camoM OB, Tak v BHYTpEHHUM TEIIOM 3eMJIU.

O nmpoucxoxaeHnu HedTH Brepsble 3aaymaics M. B. JlomoHocoB,
KOTOpBIA Ha LENOE CTOJIETHE paHbIle €BPONEUCKUX YYEHBIX CO3Jall
CBOIO 3HAMEHHTYIO OpP2AHUHECKYI0 Meopuro npoucxodcoenus Hedrtu.
ITocne M. B. JlomoHocoBa Obut0 TpemiokeHo Oonee 30 pa3immyHBIX
TEOPHIA U TUTIOTE3 O MPOUCXOKJACHUH HEPTH, IPUIEM €CITH YUECTh eIle
W pa3UYHbIe BO33PCHUS HA MUTpANUI0 HePTH, TO 0OIlIee YHCIo MX
BO3pacTeT euie Oosiee. Bce OHM OOBIYHO MOAPA3AENAIOTCS HA TEOPHU
HeopeaHuyecko2o TIPOUCXOXKACHUS HEPTH U TEOPUU OpeaHUuecKo2o
npoucxoxaeHus. Cpenu nepBoi rpynmsl pa3indyaroT KapOuaHyo, ByJI-
KaHWYECKYI0 1 KOCMHYECKYIO, a CPEAN BTOPOM T'PYIIIBI BBIJIEISIOT TEO-
pPUHM  KUBOTHOTO, PpACTUTEIBHOIO M CMEIIAaHHOTO (pacTUTEIbHO-
KUBOTHOTO0) MPOUCXOXKAeHUs. [IpenMyiiecTBeHHBIM paclpoCcTpaHeHH-
€M CpeJl TeoJIOroB-HETIHUKOB IOJIb3yeTCsl B HACTOSIIEEe BPEMs T€O-
pHsL PaCTUTEIBHO-KMBOTHOTO (CMEIIAHHOT0) MPOUCXOXKACHUS HedTH,
pa3BuTas B €€ OCHOBHBIX NooxkeHuax M. M. ['yOKuHbIM.

B cBs3u ¢ Tem, uro g oOpasoBaHus YB w3 HedreMaTeprHCKOTO
OB, HakoIIeHHOTO B NPHOPEXKHBIX 30HaX MOPCKOro OacceliHa, HEOOXO-
JMMO B TIPOLIECCE €r0 NPEBpaLIeHUs] YAAICHHE 13 00pa3yIomunXCsl COeH-
HEeHUH (OpraHmYecKnuX KHCIIOT, XKHUPOB U JP.) MOJIEKYJ KHCIOpOo/a, a30Ta,
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¢ocdopa 1 cepbl, a TEOPETUIECKU, KaK U3BECTHO, 3TO CIOCOOHBI OCYIIIe-
CTBUTh pasnuure (OpPMBbI DHEPIUM, KaK-TO: TEIUIO, CBET, XHUMHUYECKas
SHeprus (B TOM YHCIIC ¥ OMOXUMIYECKHE TIPOIIECCHI), SJHEPTHS paJIioaK-
TUBHOTO W3ITy4eHHUs (paJnOXMMHYECKHE TIPOIECCH) U T. 1., TO U OBIIO
NPEJIOKEHO HECKOJIbKO BapUaHTOB TEOPHHM PACTHUTEIHHO-)KUBOTHOTO
TIPOUCXOXIEHHST He()TH, KOTOPBIE MBI PACCMOTPHM HIIKE.

IIepexons K KpaTKOMY PacCCMOTPEHHUIO CYHIECTBYIOIIMX TEOPHHA U
TUIIOTE3 MIPOUCXOXKACHUS HepTH, HEOOXOAMMO, IPEXKIE BCETO, YKA3aTh,
YTO BCE OHH, 32 UCKIIOUEHHUEM TEOPHU MPOUCXOKICHUS HEPTH U3 MOP-
CKOTO CMEIIAaHHOTO PaCTUTEIHHO-)XMBOTHOT'O OPTaHUYECKOTO MaTepura-
Jla, XapaKTEpU3YyrOTCsI OCHOBHBIM H rJIaBHEUIIINM HECJOCTAaTKOM, AcJia-
IOMUM UX HCIPUCMIICMBIMH. B HUX, KaK IIpaBUJI0, OTCYTCTBYIOT:

1) smeMeHTHl MUPOKOHN PEernoHANBHOCTH IIpoliecca Hedreodpaso-
BaHUS KaK B MPOCTPAHCTBE — B MpeAeNiaX BCEro 3eMHOTO I1apa, Tak U BO
BpPEMEHH — C TOYKH 3PEHUS MEPUOTUIECKON TTOBTOPSIEMOCTH HaKOILIe-
HUSI OPraHUYecKOro He(TeMaTepHHCKOTO BEIECTBA B TEUCHUE BCEX
TEOJIOTHIECKHX ITI0X;

2) cBA3b C pa3BUTHEM 3EMIIM, C IMEPUOAUYHOCTHIO TEKTOr'eHE3a
3eMHOH KOPBI, C XOJIOM M XapaKTepOM pa3BUTHs T'€OTEKTOHHYECKUX
MIPOIIECCOB.

Bo Bcex aTux runoresax u TeOpUSX BOSHUKHOBEHUE HE(PTH U Ta3a,
(dbopMHpOBaHKE U pa3pyllieHHe HX 3aJie)keld HEe paccMaTpUBAETCS Kak
€IMHBIH, IEIOCTHBIN, HEMTPEPHIBHO Pa3BUBAIOIIIUIACS MPOIIECC.

Bce 3T runoresbl u TEOpUM B TO K€ BPeMs HE OTBEUYAIOT T'€0JIO-
THYECKHM YCJIOBUSIM HedTeoOpa3zoBaHuss M (OpPMUpPOBaHUS 3aiexen
HE(TH U raza ¥ HE YBA3BIBAIOTCS C PACCMOTPEHHBIMH HAMH BHIIIE 3a-
KOHOMEPHOCTSIMH B OTHOIIICHHH PACIIPOCTPAaHEHUS 3ayiexeil HehTH u
raza B 36MHOU KoOpe.

Takum 00pa3om, Bce CYIIECTBYIOIINE THUIIOTE3bl M TEOPHH, 3a UC-
KIIIOUEHUEM TEOPHU MPOUCXOXKICHHS HEPTH U3 MOPCKOTO CMEIIAHHOTO
PacTUTENHLHO-)KUBOTHOI'O OPraHMYECKOro Marepuana, pacCMaTpHUBAIOT
nporiecc 00pa3oBaHus HEPTU U ra3a U GOPMUPOBAHUE 3aIKEH HX KaK
pe3yibTaT OAHOCTOPOHHUX OTHOLICHUH, W MO 3TOH NMPUYMHE HE OTBE-
YaroT JCHCTBUTEIBHOCTH.
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Kap6ugHasa Teopusi npoucxoxaeHns Hedtm

PaccMoTpuM 3HaMEHUTYIO KapOWJIHYIO TEOpPHUIO, CO3/JaHHYIO B
1877 r. MenneneessiM JI. M., TeHHAIBHBIM TBOPIIOM TIEPHOIHIECKON
cucTeMsl 31eMeHTOB. CyTh 3TOW TEOPHH, KaK 3TO XOPOIIO H3BECTHO,
cocTout B ToMm, uto . . MenneneeB 10mMycKaeT, 4TO BOJa MO TPEIIu-
HaM B 3eMHOH Kope, 00pa30BaBIINMCS BO BpeMs ropo0oOpa3oBaTeIbHBIX
MIPOIIECCOB, MPOHUKAET BO BHYTPEHHHE YACTH 3€MITH, COCTOSIINE, IO
€ro MHEHHIO, U3 PACIUIABJICHHBIX METAJUIOB (IO MPEUMYIIECTBY Kele-
3a), COJIepKAIIUX HEKOTOPOE KOJIUYECTBO yriiepoaa (KapOouisl), U, Nei-
CTBYS Ha KapOWIHBIE METAUTBI, 00pa3yeT Y B u oKucCIbI xemnesa.

O6pazoBaBiecss B Ta3000pa3HOM COCTOSHHH  YTJIEBOJOPOJBI
nogHuManuch, o JI. . MenzeneeBy, B BEpXHHE, XOJOAHBIE, YACTH
3eMHOH KOpBI, T/Ie OHH, CKAIUIMBAsACh W KOHIECHCUPYSICH B PA3THIHOTO
pona mycTtoTax (B Mopax, TPEIIMHAX W KaBEPHAX OCaJOYHBIX IMOPO.),
1 00pa3oBay 31K HEPTH.

B aT0if cBsI3M creayeT OTMETHTh, YTO TIEPBBIE TPEACTABICHHS 00
YCIIOBUSIX HAXOXICHUS W pacrupenelieHus] HeTIHBIX MECTOPOXKICHUN
M0 JIUKY 3€MJIH, B YaCTHOCTH, O IPUYPOUEHHOCTH UX K OKpauHaM rop-
HBIX XpeOTOB, BOHMKIIM B HAlllel CTpaHe 3a70Jro J0 TOr'0 BPEMEHH,
korna JlemoH» BBICKa3all CBOKO THNOTE3y. Tak, Ha MPUYPOYEHHOCTH
HE(TAHBIX MECTOPOXK/JCHHIH K OKpauHaM TOPHBIX XPEeOTOB MEPBBIM B
Mupe oOpatun Baumanue . MI. Menzaenees, mpuueM 3T0 00CTOSTENb-
CTBO BMECTE C HAJIMYMEM B 30HAX TOPHBIX XPeOTOB TPEIIMH U HapyIIIe-
HUU W TOCITYXHWIIM €My OCHOBOW JJIsi CO3[aHHs KapOWIHOW TEOpHUH
MPOUCXOXKJICHHS HEPTH.

C XMMUYECKOW TOYKH 3peHUs KapOHuHAsI TEOPHs, KaK OyATO SBIIs-
€TCsl B€ChbMa IPOCTOM M MOHATHOM; MO 3TOM TEOPHUH, AEHCTBUTENBHO,
MOTJIa BO3HHKHYTH CIJIOKHAas CMECh VYTJIEBOJOPOJIOB, SIBIISIOIIUXCS
rJIaBHEHIIIeH COCTAaBHOW 4YacThl0 COBPEMEHHBIX Hedred. OqHako Oka-
3BIBAETCS, YTO BCE HEPTH, OTYyUYSHHBIE B PE3yJIbTaTe HEOPTAHUIECKOTO
CHHTE3a, SBISIOTCS ONTHYECKU HEAaKTUBHBIMHU, B TO BpEMsl KakK BCE
MIPUPOIHBIC HEPTH SBISIOTCS ONTHYCCKH aKTUBHBIMU. ClIeTOBATEIHHO,
y’)K€ B 3TOM OTHOIICHWU KapOWIHAs TEOpUs BCTPEYAET CIIILHOE Ipe-
MATCTBUE CBOEMY PACIPOCTPAHEHUIO U HE COOTBETCTBYET OJAHOMY W3
BakHeHuX ¢akTtoB. CaMble K€ TJaBHBIC BO3PAKECHHUS, MOMYEPKHYI
eme M. M. ['yOkuH, 0Ha BCTpEUYaeT CO CTOPOHBI T€OJIOTHH, KaK HE OT-
BEYaIOIlas OCHOBHBIM JaHHBIM F€OJIOTMYECKOT0 XapaKTepa.
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Oxa3pIBaeTCsl, YTO C Ie0JOrMYecKOil TOYKM 3pEeHHUs] BO3HHUKHOBE-
HHUE Ta3000pa3HeIXx YB B 3¢MHOM siipe W OABEM HX B BEPXHUE TOpH-
30HTHI 36MHOM KOPBI HCKJIFOUAETCs, TAK KaK ¥ IPOHUKHOBEHHUE BOABI J10
3€MHOTO Siipa U MOABEM OOpaTHO ra3zoo0pasHbIX YIJIEBOJOPOAOB CO-
BEPLICHHO HE MOTJM MMETh MECTa, IPUHUMasi BO BHUMaHUE BHYTpPEH-
HEee CTpoeHNe 3eMIIH.

Hanee, cormacuHo kapoumHou Tteopun M. M. MenneneeBa HedTs-
HBIE MECTOPOXKIEHHS IOJDKHBI ObUTM OBl MPUYPOYHMBATHCS HEHOCpPE.-
CTBEHHO K IICHTPaJbHBIM 30HAM CKJIAI4aThIX XpeOTOB, XapaKTepU3yIo-
IIMXCS MAKCHMAJIBHBIM IIPOSIBIIEHHEM CIIOXHOM AN3BIOHKTHUBHOM TEK-
TOHUKH IIPY HAIMYUU BCAKOTO POJA TPELIMH M pa3iIoMoB. B nelicTBu-
TEJILHOCTH K€, KaK MbI BHJENH, He(QTAHBIE MECTOPOXKIEHHS pacIoia-
raroTcs AaJEKO Ha CKIOHAX TFOPHBIX XpeOTOB M ITIaBHOE B Npenenax
PaBHUHHBIX NPOCTOPOB IIAT()OPMEHHBIX 00JIACTEH, COBEPLICHHO He-
MPUTOAHBIX C TEOJIOTUYECKOW TOYKH 3peHUsl U1 HeTeoOpa3oBaHus MO
M. . MenneneeBy.

[Toaromy, HecMoTpst Ha Gonbiryro 3acmyry Jl. M. MenneneeBa B
YCTAHOBJICHUHU TMapajiein3Ma MECTOPOXKICHUH He()TH C TOPHBIMH
KpsDKaMH, ero KapOuIHasl Teopusl NOJDKHA OBbITh MpHU3HAHA HECOCTOS-
TEJIbHOW, KaK MOCTPOCHHAsI Ha COBEPILEHHO HEAOKA3aHHBIX MPeNoio-
KEHUSAX M JOMYIICHUAX, HE OTBEYAIOIIUX I'€OJIOTMYECKUM YCIOBHUIM
HeTeoOpa3oBaHHs M YCTAHOBJIEHHBIM 3aKOHOMEPHOCTSIM pacrpocTpa-
HEHHMS 3a5exel HeTu 1 ra3a B 3¢ MHOI Kope.

BynkaHuyeckas n kocMmyeckas Teopum
npoucxoxaeHust HehTH

[TomoOHBIMH K€ TSKENBIMH TOTPEIIHOCTSIMH TPOTHUB T'€OJOTHH
XapaKTepU3yeTcss W BYJIKAHWYECKAash TEOPHs, MMEBIIAs TOPSIYEro 3a-
muTHUKa B Juie FOmkura Kocta. DTa Teopus MOMyCKaeT BO3MOXK-
HOCTH 00pa3oBaHUs ra3000pa3HEIX YB B MarMaTndeckux odarax, 3aje-
TalolMX B OCHOBAHWW HBIHE JCWCTBYIOIIUX W TOTYXIIUX BYJIKAaHOB.
CoriacHo 3TOW TEOPHUH CUMTAETCS, YTO ATH ra3000pasHbIe yIIIeBOJIO-
pOoabl BMECTE C APYTHMHU BBIACIAOIMMUCA U3 MarMbl ra3aMu IOJHU-
MaroTcs (Kak M 1Mo KapOWJIHOM TEOpHH) B BEPXHUE TOPU30HTHI 3€MHOM
KOPBI, CKOIUISIOTCS ¥ KOHICHCUPYIOTCS 3/1eCh B TPEIIMHAX, KABEPHAX U
mopax OCaJ04HbIX MOPOA. ByjikaHudeckas TEOpHs IOMYCKAeT TaKKe
BO3MOXKHOCTh 00pa30BaHUs MPOIYKTOB MEPETOHKH WINA JAUCTUILIAIUU
13 OUTYMUHO3HBIX TOPOJ (YIJIM WM CIIAHIBI) MTyTEM BO3JCHCTBHS Ha
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HUX W3BEP>KCHHBIX OTHEHHO-KUJKHUX MAacC MpH MEpPEeceueHUr MOoCe-
HUMH OUTYMHUHO3HBIX ITOPOJI BO BpEeMs MOIbeMa.

CrpammnBaeTcsi, OTBEYaeT JH B KaKOH-THOO Mepe ByJIKaHHYeCKas
TEOpHs TEUCTBUTENFHOCTH M TE€OJOTUIECKUM yCIIOBHSIM HedTeoOpas3o-
BaHMS, a TaKXKE YCTAHOBJICHHBIM 3aKOHOMEPHOCTSIM pacIpeaesieHus
3ayexxeld HepTH U ra3a B 3eMHOM Kope? Her, coBepIeHHO HEe OTBEUAET,
3a UCKITIOYCHHEM pa3Be M3BECTHBIX CIydaeB, KOT/Ia KOHCTATHPOBAIOCH
HaJIMYUe HEOOJBIINX BKIIIOUCHUH HE()TH B U3BEPKCHHBIX NOPOJaX, HE
UMEIOIINX HUYETro OOINEro C MPOMBINUICHHBIMU HE()TSIHBIMU CKOILIC-
HUSMH.

Hainee, ecnu Obl BYJIKAaHUYECKHE OYard SBJSUIUCH HMCTOYHUKOM
MPOMBIIIUICHHBIX CKOIUICHUH HE(PTH, TO ¥ MaKCUMaJIbHbIC HE()TEIIPOSIB-
JIEHWsI © MaKCUMAaJbHbIE CKOIUICHUS HEPTH MOJDKHBI ObUTH OBl Haxo-
MUTHCS B O0JIACTH MAaKCHMAaJIbHOTO PAa3BUTHUS BYJIKAHUYECKOHN JIEATENb-
HOCTH, KaK B IPOIIJIOM, TaK U B HACTOSIIEM, YETO B JCHCTBUTEIHHOCTH
HE UMEETCHL.

Jpyroit HeopraHMYECKOW TEOpUei MPOUCXOKACHUS HEPTH U Ta3a
sBisieTcst kocmuaeckas Teopus B. JI. CokomnoBa, BeigBuHyTast B 1892 1.

Kak m3BectHo, B. I. CokomnoB, yunTbiBast pakThl HaX0XKIESHHUS Ou-
TYyMOB B METEOPHUTAX M HAIMYUE YTIEBOJOPOIOB B XBOCTE HEKOTOPBIX
KOMET, TIPHIIEI K 3aKIF0YEHHI0, YTO BO BPEMS 3BE3JTHOTO TepHoJa Cy-
IecTBOBaHus Hamed 3emiau Y B Haxoauimuch B ee Ta30BOi 000JI0YKe.
Korma 3emis oxiiagmiack U cTajla OCTHEHHO-KHAKOHW, YB Obutn morio-
IIEHBI U3 Ta30BOM OOOJIOYKH M PACTBOPWIIMCH B JKHJKOHM pacIuiaBlieH-
HOMl MarMe, a BIIOCJIEICTBHH, KOT/a YK€ oOpa3oBajach 3eMHas KOpa,
3aKJIIOUEHHAsl TI0J] Hel Marma, MpoJ10/ikasi 3aCThIBaTh, Havajga 00paTHO
BEIJIETISTHCSI pACTBOPEHHBIE B Hell YB, KOTOpEIe MO TpeliuHaM B 3eM-
HOH KOpe MOJHUMAIHUCH (B COOTBETCTBUU C KapOWIHOW M ByJIKaHUYE-
CKOH TEOpHUsAMH) B BEPXHHE €€ YaCTH, IIe CTYCTHIIMCh M 00pa30Baiu
pa3IMYHBIC 3aJICKU HEPTH.

BeImiie MBI yke o T4epKUBaiIy, YTO BEChbMa HEOOBIINE CKOTLICHHS
He()TH IEHCTBUTEIHLHO MOTJIM BO3HHUKHYTh B PE3YJIbTaTe YPE3BbIUANHO
HeOOJBIINX BBICTICHUIA U3 Marmbl, T. €. B OYEHb PEIIKUX CIIydasX U B
BeCbMa OrPAHUYEHHBIX KOJWYECTBAX, BUAMMO, MOXET HMETb MECTO
HEOPTraHWYIECKOe MPOUCXOKICHUE HE(TH, OJHAKO 3TU KOJIMYECTBA HE
MOTYT UMETh MPAKTU4YeCKOro 3HaueHus. COOCTBEHHO, TONBKO C 3TOM
TOYKH 3pEHUS KOCMHUYECKasi TEOPUS M MOXKET 3aCIyKHBATh TOTO, YTOOBI
0 Hel ynmomuHanu. Eciu ke UCXOAUTHh U3 TOTO, YTO 3Ta TEOpUs Ipe-
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TEHAYyeT Ha YHHMBEPCAJIBbHOCTb, TO COIJIACHO OLIEHKE, KOTOPYIO €l man
H. M. I'yOkuH, oHa A0JKHA OBITH PU3HAHA HECOCTOATENLHOU U (haH-
TaCTUYECKOM.

HecMmoTpss Ha OTpULATENBHYIO XapaKTEPUCTUKY KOCMHUYECKOU
teopun . M. I'yokunbiv, Kynpssues H. A. mpennoxun BO3pOAUTH
kocMmudeckyro Teoputo B. JI. CokojoBa moj BHIOM «TE€OPHUHM» Marma-
THYECKOTO MPOUCXOKAaeHUI HedTu. CorjaacHo 3Toi Teopun HedTh 00-
pa3yeTcs HEOPraHMYECKHUM IyTeM B HeJpax 3€MHON KOpPBI B MaCCOBBIX
MacmTadax U UIMEHHO TaKOro MPOUCXOXKIEHHUsSI He(PTh CO31aeT Te MHO-
TOYHUCIICHHBIE CKOIUIEHHS, KOTOPBIE TaK IIMPOKO B HAIle BpeMsl paspa-
oareiBatoTcsi. OOpasoBanue HedTH, cuutaet H. A. KynpsiBiies, cienyer
CBA3BIBAaTh C CUHTE30M Y B mpu MeIeHHOM OCTBIBAaHMM MAarmsl, B KO-
TOpPOH HEOOXOIUMBIE AJISI TOTO XMMHYECKHE 3JIEMEHTHI PACTBOPEHBI C
paHHETo NMEPHOAA KU3HU 3EMIIN.

«Teopusi» H. A. KynpsBueBa BbI3Baia pe3Kyt0 KPUTHKY CO CTOPOHBI
A. A. bakupoga, b. @. Jlpsixosa, M. I1. Toncroro u ap. Tax, b. @. JpsikoB
otMmedaeT, uto BeBoasl H. A. KynpssiieBa o Marmatndeckom (HEOpraHu-
YECKOM) MPOHUCXOXKICHUH HE(TH SIBISIOTCS JDKCHAYYHBIMUA U BBIPAXKAIOT
€ro MOJHYIO PacTepSHHOCTh, OECTIOMOIIHOCTh M HAYYHOE OaHKPOTCTBO.

Takum 00pa3oM, BCce TEOPHUH WU THIIOTE3bl HEOPIaHUYECKOrO IMPO-
UCXOXAeHUs HepT — KapOuaHas, ByJIKaHUYECKas, KOCMUYECKas U ee
Pa3sHOBUIHOCTh — MarMaTu4eckasl — He OTBeYaroT (pakram U reosioruye-
CKUM YCJIOBUSIM HeTeoOpa3oBaHus, CBI3aHHBIM C Pa3BUTHEM 3eMJIH,
HE YYUTHIBAIOT CYIECTBYIOIINX 3aKOHOMEPHOCTEN B pacIpOCTPaHEHUH
HE(TAHBIX W Ta30BBIX 3aJICKEH B 3¢eMHOW KOPE U MOCTPOSHBI HA JIOTa/I-
Kax, TIPEANOI0KEeHUIX U TEOPETUUECKUX PACCYkKAECHUSIX, OTOPBAHHBIX
OT ACHUCTBUTEIBHOCTH M HE MOTYIIMX OBbITh JOKA3aHHBIMH C T€0JIOTHYe-
CKOH TOYkM 3peHus. IIo3TOMy OT HMX COBEPIICHHO OTKAa3aJUCh HE
TOJILKO MOYTH BCE T'EOJIOTH, HO U TOAABISIONIEe OOJMBITUHCTBO MEOXH-
MHUKOB M XUMHKOB, KOTOPBIM J1a00paTOpHBIE JaHHBIE HEOPTaHUYECKOTO
CHHTE3a He(TH JJUTEIBHOE BPEMs MEIAIN OLEHUTHh BECKOCTh (haKTOB
Y BO3PAXEHHM, KOTOPBIE MPHUBOIMIMCH B ’TOM OTHOIIEHHH T'€0J0TaMH.

Teopuun opraHM4ecKoOro NPoOUCXoXaeHUs1 HedpTu

Teopus ’KHUBOTHOTO MPOUCXOXKACHNS He(TH OBLIa co3maHa DHTIIe-
poM coBMecTHO ¢ ['€depom, mpudeM mocieHUI MOJIBEIN O/ HEe T'eo-
noruyeckoe obocHoBanue. O0a OHU OBUIM TOPSYMMH 3aLIUTHUKAMH
3TOH TEOpHH.
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Teopust ;KHBOTHOTO MPOUCXOXKICHUS HeTH OblIa co3aana Ha O6aze
OpPraHUYEeCcKOro CHHTe3a HeQTH, Mpu4YeM O0cOOEHHO 3ameyaTelIbHBIMU
SBIISUTACH OTBITHI JHTIIEpAa M €r0 YYeHWKOB, MpoBeleHHbIE B 1888 T.
HcxomapiM MaTepraioM U 3THX OIBITOB CIYXHIIA Pa3InIHOTO pojia
JKUBOTHBIE M PACTUTENBHBIC KHUPHI, B PE3yJbTaTe MEPETOHKH KOTOPBIX
1 TIOJTy9aluch He(pTeoOpa3Hbie IPOAYKTHL.

Heo0xoammMo OTMETHTB, YTO OIBITHI II0 OPTAHMYECKOMY CHHTE3Y
HEQTH TPEACTABISUIA COOOI0 KPYITHBIN LIar BIEpe] Ha IMyTH pa3pelle-
HUSI CJIOKHOW MpOoOJeMbl MpoucXokaeHus HehTH. B menenanpasieH-
HOCTH 3THX OIBITOB B CPABHEHHH C OMBITAMH HEOPTaHWYECKOTO CHHTE-
3a He)TH MOXKHO y’Ke HaOJ0AaTh B KAKOKH-TO MEpe CTPEMJICHHUE!

a) OTPa3UTh CYIIHOCTh T'€OJIOTMYSCKUX (DaKTOB, HAOIIOJACMBIX B
OTHOIICHUH CBS3H 3aeKel HEePTH C OCOOCHHOCTSIMH M XapaKTepOM
BMEIIAIOIINX UX MIOPOA U YCIOBHSAMH UX OTIIOKEHUS;

0) Ha CKOJBKO BO3MOXKHO NPHUOIH3UTHCS B Pa3pelicHHH yKa3aH-
HOM TMPOOJIEMBbI K YSACHEHHIO Tpoiiecca HepTeoOpa3oBaHUS C TOYKH
3pEHHUSI YCIOBHM, OTBEUAOIIUX KaK I'€0JIOTHYECKOM NEHCTBUTEIBHOCTH,
MOYEPITHYTON U3 MOJICBBIX HAOIIOACHUMN, TaK U KOHCTAaTHPYEMOMY pac-
MPOCTPaHEHUIO HEPTSIHBIX MECTOPOXKICHUI Ha 3eMHOM IIape.

Cywnocms meopuu sHcugomnozo npoucxoxcoenuss wegpmu. Co-
TJIACHO 3TOW Teopuu HepTh 00pa3oBasiach W3 KHPOB MOTUOIINX KH-
BOTHBIX — PbIO, PENTWINN U HU3IIUX OPraHU3MOB: Gopamunudep, pa-
Jmuonsipuii u ip. XKupam pacTUTEIbHBIX OPTaHU3MOB TEOPHsl DHTIIepa —
I'edepa oTBoaMIa MOAUYMHEHHYIO POJb. JlOmMycKanock, 4To mpeBpaie-
HHUEC XUPOB B He(l)TB IMPOTEKAJIO B PA3JIMYHBIX YCIOBUAX TEMIICPATYPhI U
JABJICHUSI, KaK CJIEJCTBUE, STOT MPOILECC MOT COBEPIIATHCS B OJHHX
CiIy4asix OBICTPO, B IPYTHX — KpaiiHe MemieHHOo. CUuTanoch, 4To B KO-
HEYHOM pe3yJbTaTe Moclie psjaa MpEeBpalleHruii U3 UCXOTHOTO KHBOT-
HOr0 MaTepuIIia TOJIyJYaluch HAChIICHHbIE Y B MeTtaHoBOro psina, Had-
TEHBI, oeunbl, mepneHsvl, KUCIOPOIHbIE COCTUHEHUSI M HEOOJbIIOE
KOJINYECTBO CEPHHUCTBIX M a30TUCTHIX coenuHeHui. [Ipennonoxurens-
HO TIPUHUMAJIOCh, YTO TOAO0OHBIN Tporecc HehTeoOpazoBaHUsI MPOKC-
XOIMJI BO BCE I€OJIOTMYECKHE 3IOXH, B KOTOPBIX OTJIArajHCh OCaIKH,
NpUYeM pa3InyHbIe YCIIOBHUS, B KOTOPHIX MPOTEKal mpouecc HedTeoo-
pa3oBaHus (M3MEHEHHE TEMIEepaTyphl, NaBJICHN), IPUBOIMIA K U3ME-
HEHUIO KOJIMYECTBEHHBIX COOTHOIIIEHUH COCTABHBIX YACTEH M COOTBET-
CTBEHHO K BO3HHUKHOBEHMIO PA3JIMUHBIX HEPTEH.
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TakoBa B OCHOBHBIX YepTaX CYIIHOCTb TEOPUHU HKUBOTHOTO TPOHC-
XOXIEHHSI HEPTH.

I'yoxun W. M., KpUTHYECKH OIEHHUBAS ATY TEOPHUIO C Pa3IMIHBIX
TOYEK 3pEHUS W, B YACTHOCTH, MUCXOMS, BO-TIEPBBIX, U3 BO3MOXKHOCTH
HAKOIUICHUSI OOJBININUX KOJMYECTB KMBOTHOTO Marepuajia B TOPSIKE
PETHOHAIFHOTO ¥ TIOCTOSTHHOTO SIBJICHHSI, BO-BTOPBIX, U3 (paKTa MOsB-
JIeHUsI PBIO TONBKO B IEBOHE, B-TPETHHX, U3 CTENEHH ydacTus Gpopamu-
Hudep B HepTeOOpa30BaHUM H T. [I., YKa3bIBaJ, UTO TCOPHUS KUBOTHOTO
MPOUCXOXKICHUS, KaK Obl OHA HU ObUTa 000CHOBaHA C XUMUYECKON TOY-
KH 3pEHHS, C TEOIOTHYECKONW TOYKH 3PEHUS HE MOXKET OBITh MpPU3HAHA
YHHUBEpCAIbHOH, TOTOMY YTO OHA HE B COCTOSSHUM OOBSCHUTH BCE CITY-
qaun MpoOUCXOXKIACHUA HC(I)TI/I, HUMEBIIIHE MECTO B TCUCHUEC BCEX I'€OJIOTH-
YECKUX DIIOX.

Teopun )KMUBOTHOTO TIPOUCXOKICHHUS HE()DTH JETANCh CEphe3HbIE
Bo3paxkeHusi co croponsl . JI. CragHWKOBa W TJIaBHBIM 00pa3oM CO
croponsl K. Kpara, koTopslii ocriapuBai TOT mpolecc U3MEHEHUS JKU-
BOTHOTO BEIIECTBA M MPEBPAIICHUS €ro B He(PTb, KOTOPHIN TOIMyCKaIH
Ournep u ['edep.

VYka3bIBas €llie U Ha JIPYroe ¢ XMMUYCCKOW TOYKHU 3PEHHS 3aTPy/I-
HEHHE B JIOIyCcKaeMoM Teopuei DHriepa u ['edepa npeBparieHnun xu-
BOTHOTO BeIlleCTBa B He(DTh, & IMEHHO Ha UCcYe3HOBeHHe docdopa, co-
ACpKAIEToCsad B KMBOTHBIX OpPraHM3Max M OTCYTCTBYIOUICIO, KaK MbI
Bujeny BhIe, B HedTsax, K. Kpar ormeuaer, 4to aist 00bsACHEHUS 3TOM
TEOpUU HEOOXOTUMO TPU3BaTh HA MOMOIIb TaKHE CIOCOOBI HAKOILIE-
HUSI OPTaHUYECKOTO MaTepHalia, CYIIECTBOBAaHHE KOTOPBIX B MPUPOJE
M0 MEHBIIIEH Mepe COMHUTENBHO.

Takum 0Opa3oM, HECMOTPS Ha TO, YTO B TEOPUHU >KHUBOTHOTO TPO-
UCXOXKJIEHUST He()TU OBLIO 3aJI0KEHO KaKOe-TO CTPEeMJICHHE MpUOJIU-
3UTHCS K T€OJIOTMYSCKUM YCJIOBHSIM He(TeoOpa3oBaHus B MPUPOJE, —
B OTOM OTHOIIICHWHU paccMaTpuBaeMasi TEOPHs MPOUCXOXKIACHUS HEeDTH
SIBIIIETCS OTIPEJISIICHHBIM IIIATOM BIIEPE] Ha ITyTH K Pa3pelICHUI0 yKa-
3aHHOM MPOOJIEMBI B CPAaBHEHHH C TEOPUSIMH HEOPTaHUYECKOTO ITPOHC-
XOXKIeHUs He(pTH, — OHA HE YJIOBIETBOPSAET OCHOBHOMY YCJIIOBHIO 3aJIe-
raHusi HeTH B 3eMHOU KOpE, 2 UMEHHO — €€ PErHOHAILHOCTH.

Teopus xuBOTHOTO MpoucxoxaeHus Heptu DHrnepa — ['edepa He
YIIOBIIETBOPSIET HE TOJNBKO (DaKTy MIMPOKOH PETHOHANLHOCTH HAJTHYMSI
3anexeid He()TH B 3eMHOW KOpe, HO OHa HE YIOBIETBOPSET TakkKe U
YCTaHOBJICHHOW 3aKOHOMEPHOCTH IEPHUOJUYECKH ITOBTOPSFOIIMXCS
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ONaronpusTHBIX YCIOBHI HedTeoOpa3oBaHHs B TEUCHUE BCEX T'€OJIOTH-
YEeCKUX 30X HaXOJALIEHCs B CBSI3U C TUANEKTUYECKUM Pa3BUTHEM T€0-
TEKTOHUYECKON JKU3HU 3eMJIH.

CrenoBatespHO, C TEONOTUYECKOM TOUKH 3PEHUS] TEOPHUS KUBOT-
HOT'O TPOUCXOXKACHUSI He(TH SIBJISIETCS HENMPUEMIIEMOH, HE OTBEYaro-
el nerctBurenbHoCcTU. HempuemneMol u He oTBedaroliei elcTBU-
TEJIBHOCTH 3Ta TEOPUs IPEACTABIIAETCA U C XUMUUECKON TOUKH 3pECHUSI.

B »sTOM OTHOIIEHWH pacTUTEIbHBIE TEOPUU MPOMCXOKICHUS
HeTH SABIAIOTCS elle Oosee HeMmpHEeMIIEMBIMH, elle Oojiee HE OTBeva-
FOIUMH T€0JIOTHYECKOM NEHCTBUTEIBHOCTH.

Cywnocms meopuu pacmumenbHo20 NPOUCXONHCOEHUs Hedhmu.
Teopun pacTUTENHHOTO MPOMCXOXKICHHUS HE(TH ONHUPAIOTCS B CBOCH
OCHOBE Ha YCTaHOBJIEHHOE I'€HETHYECKOE POJCTBO YIiedl u He(TH.
C 9Toif TOYKH 3peHHs, AEUCTBUTEIBHO, Ka3aloCh ObI, 9TO HET HUYETO
HEECTECTBEHHOTO B MPEATNOJIOKEHUH 00pa3oBaHUS HEPTH M3 PacTu-
TEJILHOTO MaTepHaja, IOCKOIBKY TBEpJO JAO0Ka3aHo, YTO yIiiu 00pa3o-
BaJNKCh U3 pacTeHuid. [1o3ToMy 1 ObLT penIoKeH, HAUWHAas! C TUIIOTE3bI
JlomonocoBa M. B., 0 KOTOpO#l yIIOMHHAJIOCH BBILIE, PsI THIIOTE3 pac-
TUTEJIBHOTO TPOUCXOXKICHHS HE(PTH, OTIMYAIOIINUXCS OJHA OT IPYron
TOJIBKO PA3JMYHBIM UCXOAHBIM MAaTEPUHCKUM MaTepHaJIOM PaCTHTEIIb-
HOI'O MPOMCXOXKICHMS, M3 KOTOPOrO MPEArNoJiarainoch oOpa3oBaHHE
HedTu. BooO1rie ke 1omycKanoch, 4To HeTh MOIJIa IPOU3OUTH: a) U3
MCKOIIAeMBbIX yIJIeH; 0) U3 Ha3eMHBIX PaCTCHHH; B) U3 MOPCKUX BOJO-
pocieit ¥ ApYruxX MOPCKUX PACTEHUH; I') U3 AMaTOMOBBIX BOJOPOCIIEH.

Teopust mporcxoxIeHNS HeYTH U3 UCKOTIAEMBIX YIJIeH OCHOBBIBA-
eTcs Ha ToM (akrte, uTo HePTh 00pazoBasach MOJ BIMSHHEM MOJ3EM-
HOW HEPEeroHKH yriied HarnoJo0He TOro, KaK OHU IEPErOHSIOTCS B pe-
TOpTax U Ky0ax B JaDOpaTOPHBIX M 3aBOJCKUX YCIOBHSX.

Ota Teopust Hamboiee MOTHO W OOCTOSATENHHO Obla pa3BUTA
K. Kparowm B ero pabdore «Iloucku Hegtn». Kpar K. npumien k BeiBoay,
YTO EAMHCTBEHHBIM HMCTOYHHUKOM HPOMUCXOKICHHS HE(PTH, KOTOPBIHA
MMPEACTABIIACTCA B TO K€ BPEM JOCTATOYHBIM I10 O6’beMy H JOITYyCTH-
MBIM C TOYKH 3PEHUsI KaK (PU3MUYECKOH, TaK U XMMUYECKOH BO3MOXKHO-
CTH, SIBIISIETCA HAa3€MHAas pacTUTENbHOCTh. OCHOBHOE yCIIOBHE, NPHU KO-
topoM, 1o K. Kpsry, HazeMHas pacTUTENBHOCTh IpeBpaliacTcs B
HE(Th, COCTOUT B cienyromieM. FI3MeHeHne Ha3eMHOTO PACTUTEILHOTO
MaTepHaja J0JDKHO NPOMCXOANUTH MPU HAIMYMK NMPAKTHYECKH HEIpo-
HHUIIAEMOT'0 TEPEKPBITHS, AAaBICHUS OTJIOKUBILMXCS MOPOJ U 00pazy-
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fomierocst raza. Takum o0Opa3oM, B cilydae €CIU IJIAacT, COJEep Kallui
HA3eMHYIO PacTUTEIbHOCTh, TOJABEPICS 3aKyMOPKE U BHICOKOMY JIaBIie-
HUIO, TO Ha3eMHasl PacTUTENFHOCTD MpeBpamaeTcs B He()Th, HE3aBUCH-
MO OT XapakTepa U COCTaBa OPraHWIECKOT0 PACTUTENHHOTO MaTepHaa.
Ecnu xe HempoHHIIaeMoe MEPEKPHITUE HE UMEJI0 MECTa U BCIEJCTBUE
3TOTO Ta3000pa3Hble TMPOAYKTHl YIETYYHBAIUCH U, CIEIOBATEIBHO,
JIABJICHWE HE TOCTHUTAI0 HEOOXOAWMOM Al MpeBpalleHus Ha3eMHON
PacCTHTEIBHOCTH B HE()Th BEJIMYHMHBI, TO MpoIecc HepTeoOpa3oBaHUSL
MOT 3aMEJINTBCA WUJIU K€ COBEPIICHHO MpeKpaTuThcs. B mocnemnem
CIIy4ae OCTaTKH Ha3eMHOH paCTUTEIFHOCTH MOTYT AaTh YT, TUTHATHI
WJIU YTJIUCTHIE CIIAHIIEL.

ITo cBoemy cymiectBy Teopus K. Kpara momyckaet, 4To MCXOTHBIIM
MaTepuan Jisi 00pa3oBaHUs Yriiel U HETH OAWH U TOT XKE M YTO YCIIO-
BUSA U ()OPMBI €0 HAKOIUICHUS TOXE OJHM U Te ke. Ecim 310 Tak, To
JIOJI’KHA OBITH CBSI3b MKy YTOJIbHBIMH U HE(DTSHBIMU MECTOPOIKICHH-
sMH. B IeHiCTBUTEIBHOCTH K€ B MOJABIISIONICH CBOCH Macce He(TIHbIC
MECTOPOXICHUSI COBEPIIICHHO HE CBS3aHBI C YTOJIBHBIMH MECTOPOXKIe-
HUSIMH, PACIOJIaratoTCsl OT MOCJIEIHUX Ha MHOTHE COTHU KHJIOMETPOB,
1, Ha000pOT, OJU30CTh HEPTIHBIX MECTOPOXKACHUN K YrOJBHBIM SIBJIS-
€TCSl CPaBHHUTENBHON PEIKOCTHIO, OOBICHSIOIICHCS MPH 3TOM COBEp-
MIEHHO JPYTUMH IIPUYWHAME, OTIUYHBIMHU OT T€X, KOTOpPbIE MPUBOIUT
11t atoro ciydas K. Kpar.

Teopuss K. Kpara coBepiieHHO He B COCTOSHHUH OOBSICHHUTH H
YCTaHOBJICHHYIO 3aKOHOMEPHOCTH B pacrpeesieHuH HePTIHBIX MECTO-
poxknenuit Ha 3eMHOM mape. OHa SBISETCS TAaKXKE HEYIOBIECTBOPH-
TETHLHOM M ¢ TOYKH 3PEHUS XMMH3Ma CaMOT0 MpoIlecca, TOCKOJIBKY CO-
BEpIIEHHO HE JI0Ka3aHa BO3MOXXHOCThH MPEBPAIICHUS B MPUPOIHBIX
YCIIOBHSIX IIEJUTIOJNIO3BI WM KJIETYATKH, WUTPAIOIICH ITOMUHUPYIOIIYIO
pOJIb B COCTaBe HAa3eMHOTO PACTHUTEIHHOTO MaTepuasia, B CIOXKHYIO
cMmech Y B, Ha3piBaeMyto HETEIO.

B toxe Bpems, ['. IloToHbE 1MOKa3an, 4TO Ha3eMHBIE U OOJIOTHBIC
pacTeHusl MpH HEIOCTATOYHOM WJIM TIOJTHOM IPEKPAIICHUH TOCTYIIa
KHCIIOpOJia TIOJIBEPTAIOTCS TYMU(PHUKAIMN U TOPPOOOpa30BaHHIO, UTO
MPUBOJIUT TOJILKO K MPOIECCY yriieoOpa3oBaHus, a He K IpoIeccy Hed-
teoOpa3oBanus. K mporeccy OuTymMuHH3alMu ¥ HedTeoOpa3oBaHUsS
MIPUBOISIT U3MEHEHHS TONBKO Tex OB, u3 KOTOpBIX 00pasyercs campo-
nienb. [loaTomy ot mporiecca yrieoO0pa3oBaHUs HAIO OTIMYATH MTPOIECC
OMTYMUHH32/IUU, B KOTOPOM TPUHUMAIOT Y4aCTUE OCTATKU JKHBOTHBIX
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W HaCTOSIIMX BOJSHBIX PACTEHUH, B TOM YHUCIE U COAEPIKAIIUX Macio
BOJIOpOCIIeH; mocieanre Onarofapsi BEICOKOMY COAEP)KAHHIO KUPOB U
MPOTEMHOB MPHUOIIKAIOTCS B XUMHYECKOM OTHOIIEHUH K YKHBOTHBIM.

Cunraercs, uro ecmu 061 K. Kpar Brmounn B cepy cBomx HaydHBIX
WCCIICIOBAaHUIT W JIPYTYI0 OrPOMHYIO YacTh PacTUTEIbHO-KUBOTHBIX
OCTAaTKOB BOJHOTO MPOUCXOXKICHUS, T. €. CallPOIEINTOBBIE U CAITPOIICIH-
TO-TYMYyCOBBIE OTJIIOKEHHS, TO B 3TOM CIIyda€ €ro Teopus Moria Obl B
OIpeIeNICHHOM CTETIeH! MPETEHI0BATh Ha YHUBEPCAIBHOCTb.

Teopuu cmewannozo pacmumenrbHO-HCUBOMHO20 NPOUCXOHCOCHUS
Hegpmu. V1. M. I'yOKUH yKa3pIBal, 9TO TEOPUIO CMEMIaHHOTO (pacTu-
TEJIbHO-)KUBOTHOTO) MPOUCXOXACHUS He(TH HA3BIBAIOT TaKXKe Carpo-
MIEJIEBOW WITM CAIPOTENUTOBOM MOTOMY, YTO 32 MaTEPUHCKYIO TIOPOY,
MOCITY)KUBIIYIO I 00pa3oBaHUs HE(PTH, NMPU3HAIOTCS CAlporeih H
00pa30BaBIIKECS M3 HETO CAIPOTEIUTHL.

ITo T'. [loToHnbe, canponerumamu Ha3bIBAIOTCS BCE TOPHBIE MOPO-
Ibl (BKIIFOYAsi ¥ YUCTBIA CalpoIIeNb), HACTOIBKO OOraThle camporeneMm,
YTO OHU MPHOOpENH ero cheru(uuecKkne xapakTepHble 4depTsl. [Ipu
9TOM COBEpIIEHHO Oe3pa3nuuHo, corjacHo ykazanuio [. Iloromsbe,
HAXOJSTCS JIM CalpoOICNIUThI B CTaJMU MOJyHcKonaemoro (cyodoc-
CWJIBHOTO) CTYACHHUCTOTO WIIX K€ B BUJE UCKOITAeMOT0, BIIOJHE OTBEp-
JIEBIIIETO BEIIECTRA.

CMemaHHOH 3Ta Teopusi HA3bIBAETCS MOTOMY, YTO B 00pa3oBaHUM
campomnens MPUHUMAIOT yJacTHe OCTATKH KaK )KHBOTHOTO, TaK U PacTH-
TEIHHOTO TPOUCXOXKACHUS, 2 UMEHHO: OCTaTKH 300- U (PUTOOpTaHU3-
MOB IIJIaHKTOHA, BOI[HOﬁ PacTUTCIbHOCTU, 300- U (bl/ITOOpFaHI/ISMOB
OeHTOCa, a TaKKe OCTAaTKH BBICIINX OEPEroBBIX PACTEHU W OpraHM3-
MOB (C MHHEPAJIHHBIMU BEIIECTBAMH), MIPUHECEHHBIX C CYIIH (aJI0X-
TOHHOTO TIPOUCXOXKICHIUS).

[epBbIM, KTO yKa3al Ha camporlieNb WIKM Ha CalpoOIeNUThl Kak Ha
MaTepHUHCKUK MaTepuan i HedTu, 6bu1 uMeHHO I'. [loronse. OH OT-
Meyall, YTO KaK JKUBOTHBIC, TaK M PacTEHHs, BKIIOYAas M LIMPOKO pac-
IMPOCTPaHCHHBIC MACIAHUCTBIC BOAOPOCIIHU, COACPIKAT HepBPI‘-IHBIﬁ Ma-
tepuan HedTH. [losTOMY camporiesneBsie TOpop! ObIBaIOT U (UTOTEH-
HBIMHU U 300T'€HHBIMHU, SIBJISACH MAaTEPUHCKON OPOI0i HedTei.

Campomnenb TpencTaBiIseT co00M MYTHYIO >KEIIaTHHOOOPa3HYIO
Maccy, TpU 3aTBEPJCHUN MPHOOPETAIONIYI0 TOHKOCIOUCTOE JINCTOBOE
ctpoenue. OH 00Ja1aeT BOCCTaHABIMBAIOLIEH criocoOHOCTRIO. B mpu-
CYTCTBUU CEpHON KHCIJIOTHI MJIM €€ COJIeH CalpoIeNnb JaeT CEPHUCTHIC
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COCIIMHEHMSI — CEPOBOJIOPOJI M CEPHUCTHIC METAJIbI, U3 KOTOPBIX MEJb-
HUKOBUT TPUAACT CANpOINEI0 CHHEe-uepHbIi mnBer. [Ipu cyxoil mepe-
TOHKE carporenb faeT 10 25 % (1o Becy) JKUPHBIX, TOX0XKUX Ha He(Th
Macen. OH XapakTepusyercs 0eClBETHOW MIEIOYHON (aMMHAaK) BBITSIK-
kol u Oorat 30501 (OB B campornene conepxkutcs He 6omee 67 %).

Kak usBectHO, akagemuk H. J. 3enuHckuii mcciemoBan Oamxari-
CKH{ calporeNb W MyTeM JAeCTHUISAIUN TOIYYMI W3 Hero OEeH3WHO-
KEPOCHHOTIOAO0OHBIE TIPOTYKTHI.

OpHako, IPaBWIIBHO YKa3aB Ha MaTCPUHCKUH JUIsi HE)TH MaTEpH-
am, I'. [loroHpe momycTHn OMMOOYHYIO TOYKY 3pPEHHS MO BOMIPOCY O
BO3MOJXXHBIX M3MCHCHUSX CAlpoIess WM CalpoIeIUuTOB P IpeBpa-
IICHUU B HE()Th, COBEPIICHHO HEMPABUIBHO CYMTAS, YTO €CTECTBEHHAS
He()Th TIPENCTABIACT COOO MPOAYKT IMEPErOHKH W3 CaIlpOIeIeBBIX
TOPHBIX TTIOPOJ.

Mmuenue I'. [loToHBE O TOM, YTO TPUPOHAS HEPTH MPEACTABISET
co00il JecTWIIaT camporess, SBJISETCA HEMPHEMJICMBIM, BO-TICPBBIX,
MOTOMY, YTO CyXas IeperoHKa AaeT MPOAYKTHI, pe3KO OTIMYAIOIINAECS
OT MPUPOJAHON HEPTH, U, BO-BTOPHIX, TOTOMY, UTO IIPH TAaKOH MEPErOH-
K€ JIOJDKHBI ObLTH OBl MOJTy4aThCsl KOKC M BOOOIIE YrOJNBHBIC OCTATKH,
YeTO HU B OJHOM W3 HE(PTSIHBIX MECTOPOXKIEHUH M HU B OIAHOH W3
He()TEHOCHBIX TIPOBUHIIMA Ha 3€MHOM IIape 10 HACTOSIIEr0 BPEMEHH
HE 00HAPY)KEHO.

[ToaTomy mopmaBmstomas Macca CTOPOHHUKOB CaIpOTIeNIeBOH Teo-
pUM CUHTAET, YTO MPHUPOJHAS HE(ThH Mpe/CTaBiIsgeT coOO0N He NeCTHII-
JIaT campomeisi, a IPOAYKT MpoIecca MOCTENEHHOTO Pa3IoKEHUS €ro
MIPH CPABHUTEIBHO HU3KOH TeMIIepaType M BHICOKOM JIaBJICHUH.

B cootBeTcTBUM € 3TOH MOCIEIHENH TOUKOM 3pEeHUs CYTh canpore-
neBoit Teopuu ['yoxkun Y. M. Buzien B TOM, 4TO OHA 32 UCXOHBIN MaTe-
puan MPUHUMAETCS CaNpoIeNb WM CAlpOIEIUT CMEIIaHHOTO PAaCTH-
TEIBHO-)KUBOTHOTO MPOUCXOXKIEHHUS, KOTOPBIH MOCIE CBOETO OTIIOXKE-
HUS TIOJBEPraeTcs HENpPEPHIBHOMY IPOIECCY W3MEHEHUS BIUIOTH [0
MPEBPAIICHUS CAPOTICJICBOr0 BEIICCTBA B HE(Th.

Takum 006pa3oM, OCHOBOH CaIPONENIEBON TEOPHUH SIBIISETCS B3TJIIS]T
Ha TPOIIECC U3MEHEHUS CaITPOTIEeIIs ITPH MPEBPAIICHUH €r0 B HEPTh, KaK
Ha HEMPEPBIBHBIN TpoIlecC BIUIOTh JO0 oOpaszoBanus muddys3Ho-
paccestHHOH He(TH.

Mexy TeM UMEIUCh U POJIOJHKAIOTCS €Ille TOMBITKH paccMaTpu-
BaTh MPOIIECC MPEBpAIICHUS Camporeis B MPUPOAHYI0 He(PTh MmpoTe-
KaBIIUM TIPEPHIBUCTO, B HECKOJBKO CTaJMi, U3 KOTOPHIX OCHOBHOM
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CTaJguell JOMycKaeTcsi cTaausi oOpa3oBaHUs TaK HA3bIBAEMOW nepeuy-
HOU Hehmu, WA npomoxedmu.

Takwue mompiTkH uMenn Mecto B Teopun [ JI. CtagaukoBa, KOTO-
pyro, HecMoTpst Ha 310, M. M. ['yOkuH cunTan Haubosee 000CHOBaHHOMH
TEOpUel HE TOJBKO C XMMHUYECKOM, HO U C Ie0JOTHYeCKOM Touek 3pe-
HUsI BCJIEACTBUE TOTO, YTO OHA OazupyeTcs Ha TUIATEIILHOM XUMHYe-
CKOM H3YY€HHUH KaK BCEX BEUIECTB, BXOASAILIUX B COCTaB MAaTEPHUHCKOIO
MaTepuraa, TaKk ¥ BCEeX MPOIECCOB, KOTOPHIE IMPOUCXOAT B HUX.

Crannuxos I'. JI. qomyckai, 4To CKOIUIEHHSI B COTOHOBOAHBIX Oac-
ceifHax OOTraThIX XKUPaMH, TaK Ha3bIBAEMBIX CaIlPOIEIUTOBBIX OTIIOXKE-
HUHI W CKOIUICHHUSI TYMYCOBOT'O U CaIllpOIIEIIMTOBOTO MaTepraia MpruBO-
Jquiy ipy u3MeHeHnu OB B aHa’pOOHBIX YCIIOBHUAX K 00pa3oBaHUIO HE
MPUPOTHON HePTH, a K 00pa30BaHUIO HepguuHol Hegmu (MIPOTOHE-
¢TtH). DTa nepBuuHas HedTh, MO €ro MHEHHIO, MpEACTaBIsIa coOon
TOMOTEHHYIO TYCTYIO CMOJIOTIOAO0HYIO MaccCy, 00JaIaBIIyr0 OOIBIION
BA3KOCTBIO W BBICOKMM YJIENBHBIM BeCOM. braromapst BBEICOKOMY
yIeNbHOMY BeCy MepBUYHas HEPTh yAEPKUBAIACH HA JTHE COJIOHOBOI-
HOro OacceiiHa W He BCIUTBIBAIA HA MTOBEPXHOCTH BOJIBL. B manpHeleM
OHa TMOJBeprajach O4eHb MEJIEHHBIM M3MEHEHHUSAM J0 TeX Mop, MoKa
He ObLTa MepeKphITa MOIIHBIMA OTIIOKEHUSIMH ocaakoB. [locneyromee
MIpeBpalieHre MEPBUYHON HEPTH B MIPUPOIHYIO, ECTECTBEHHYIO HE(Th,
JOOBIBAEMYI0 HAMH B HACTOSIIEE BpeMs, MPOM3OILIO, MO MHEHHIO
I'. JI. CragaukoBa, O6jaronapsi TOMy, YTO C IIEPBUYHON HE(PTHIO NMpH-
ILUTH B CONPHKOCHOBEHHE ra3bl, 00pa3oBaBIIUecs B TIIyOOKMX HeApax
3emutu Ipu JSHCTBUM BOJIBI HA PACKAJICHHBIN pacTBOp KapOuaoB B dep-
poMaHraHe, Kak 3To AomyckaeT kapoumnas teopus J. M. Menneneesa.

Bot 510 monyuieHue rUIporeHu3aluyd NepBUYHON HETH 3a cueT
ra3oB, 00pa30BaBIINXCS B TIIYOOKHX HEApax 3eMIIH, SBISIETCS, BEPOSIT-
HO, OMMUOOYHBEIM MojoXeHueM Tteopuu CramHukoBa. Bce aro mamo
nonHoe npaBo U. M. I'yOkuHy cka3aTbh, 4TO M mepBUYHas HEPTH U Bce
paccyXIeHUS U BBIBOJBI, CBSI3aHHBIE C HEM, OKa3bIBAIOTCS MOCTPOECH-
HBIMH Jia’K€ He Ha TIECKe, a MPSIMO-TAaKH B BO3yXeE.

JaBHO mpenaHHble 3a0BEHHUIO B3TJSIBI O «IIEPBUYHON HepTH» B
nocienaee BpeMs Bo3poawt A. @. JIoOpssHCKUI 1101 BUIOM «THITOTE3HI
MIPEBPAIICHUY.

A. ®@. [JoOpsHckuii, Tak xe kak u . JI. CTtagHUKOB, B UCTOPHUH
HeTeoOpa3oBaHMs Pa3lIniacT HECKOIBKO IMOCIIEIOBATENLHBIX CTaluH,
a IMEHHO:

72



1) HakoIUIeHHEe HMCXOIHOTO MaTepHaja B BHIE CAIpOINENs U €ro
MIEpPBUYHBIC TIPEBPAIICHUS OaKTepHaIbHO-XUMUYECKOTO XapaKTepa,

2) TIpeBpallleHue CarpoIeNs B CapOICIINTOBEIE MPOU3BOAHBIC,
3aTeM B MPOIYKTHI THIA CMOJHUCTHIX HEPTEH WIIM MallbT, IO KOTOPHI-
MU U [TIOHUMAETCS «IepBUYHast HePTh», WM NPOTOHE(PTH; ITO MpeBpa-
IIEeHHEe MPOUCXOAUT TIABHBIM 00pa3oM 3a CUET TeMIepaTypHBIX U XH-
MHYCCKHUX BIHSHUM;

3) npeBpailieHre MaJIbT B HeTH WM HeTeoOpa3Hble BEIISCTBA B
pe3yibTaTe XUMUYEeCKUX KOHTAKTHBIX BIMSHUH.

Jonymmenne craany «mepBUYHON HeTH» B Tporiecce HedTeoOpas3o-
BaHUS SBIISIETCS TTIyOOKO TUIIOTETUYHBIM, T. K. HU B OZJHOM M3 HE(TSIHBIX
MECTOPOKICHUH ¥ HU B OJHOW M3 HE(TEHOCHBIX MPOBHHIMI Ha BCEM
3eMHOM II1ape He OOHAPYKEHO 3AIICIKEHN «ITepBUIHON HEDTI.

OtMmerum, uto I'. JI. CTagHUKOB NpU H3JI0KEHUH CBOCH TEOPHU
0a3upoBasIcs Ha YCIOBHUSX MIEPBUYHOIO 3ajeranus Hedtu — in Situ.

BriBoa. Tak U3 roga B roa ydeHsle 3aJar0TCSl BOIIPOCAMHU: YEpeE3
KaKHe K€ CTaJui U3MEHEHHs MPOIUIO OpraHuYecKkoe HeTeMaTepuH-
CKOE BEIIIECTBO, YTOOBI CTaTh, B KOHIIE KOHIIOB, MPUPOIHON HE(DTHIO?
Kak n nox BIusiHHEM KakuX (aKTOPOB IPOTEKall mporecc 00pa3oBaHus
Hegtn? OTBeyas Ha 3TOT Bompoc, M. M. I'yOkuH, npexae Bcero, noj-
YepKUBAJI, YTO Tpoliecc HeTeoOpa3oBaHus ObUT HETIPEPHIBHBIM, U Jia-
Jiee yKa3bIBal, YTO XOTs XMMHYECKasi CTOPOHA 3TOr0 Mpolecca HaM Ma-
JI0 W3BECTHA, OJHAKO OOIIee HampaBJeHHE €r0 MOXKHO CUHTaTh Oolee
WJIM MEHEE YCTaHOBJICHHBIM.

Bomnpocsl aJis1 camonpoBepKu

1. Kakue ydeHble OBUIM CTOPOHHHKAaMHU HEOPTaHUYECKOW TEOPHH
MPOUCXOXKICHHUS HePTH?

2. B uem cyTb KapOuIHOW TEOPUH MPOUCXOKACHUS HePTH?

3. B uem cyTb ByJIKaHHYECKOH M KOCMUYECKOH TeopHid?

4. Kakue yueHble ObUTM CTOPOHHUKAMH OPraHWYECKON Teopuu
NPOUCXOXKIECHUS HePTH?

5. B uem cytb Teopun Duriepa — ['edepa?

6. Kaxkas teopus 6bu1a pazeuta K. Kparom?

7. Kaxoss! B3risaasl U.M. ['yOkuna?
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Jlexknus 7
COCTAB OB. OCHOBHBIE ITPUHIHIIbI
KIJACCUDPUKAILINU OB

IInan nexuyuu

CocraB XHMBOTO BEILIECTBA.

I'eoxumus aucnepcubsix OB.

CocraB 0calouHBIX OPraHUUECKUX BELIECTB.
CocraB IUCHIEPCHBIX OPraHUYECKHUX BEIIECTB.
Oprannueckoe BEIECTBO 0CAJOYHBIX MTOPOJ,.
Knaccudukanus OB ocamouHbIX TOPOA.

ogkrwhE

CocTaB XuBoro Bewjectsa

OB B pa3nuyHbIX KOHLEHTPALUUSIX NPUCYTCTBYET MPAKTUYECKH BO
BCEX THUIAX OCAJOYHBIX IMOPOJ OT APXEU-TIPOTEPO3OUCKUX JI0 COBpE-
MEHHBIX. B MOKeMOpPHICKHX OTIOXKEHUSIX (OKOJIO 2 MUILTHAPJOB JIET
Ha3aJ), TIaBHBIMU mpoAyleHTamMu Copr ObUTH CHHE-3eJIeHbIe BOAOPOC-
T B (POTOCHHTE3UPYIOIIE OaKTepru. DTH KHUBBIE CYIIECTBA MPAKTHU-
YecKH He MMeJH KOHKYPEHTOB B mpoliecce oOpazoanusi Copr Ha mpo-
TSOHKEHUH KeMOpUs, OpJIoBUKa U cuirypa. OHAKO yXKe U B TO BpeMs Ha
3emile HAYMHAIOT PACIPOCTPAHATHCS TPANTONHTHI, TPUIOOUTHI U JpY-
rue Oecro3BoHOUYHBble. HaunHas ¢ J1eBOHA, TOSBISIOTCS BBICIIHE
Ha3eMHbIE€ PACTeHUs. B MO3IHEIEBOHCKYIO AIIOXY MO KAKUM-TO MPUYH-
HaM OHMOTIPOTYKTUBHOCTh (PUTOTUIAHKTOHA PE3KO COKPATUIIACH.

B xaMEHHOYTOJIbHBIN, IEPMCKUI U TPHUACOBBII IEPHUOJ OHA OCTa-
BaJlach HU3KOU (B MO3IHEH IOpe W B MEIIOBOE BPeMsI PE3KO BO3pocia
MOMYJISIUKMS IUIAHKTOHA, 3aT€M CHU3UJIACh U BO3POCIA B YETBEPTUUHBIN
nepuox). [locreneHHO BBICOKHME KOHIEHTpAIMH OWOJIOTHYECKON Mpo-
JYKIIMU CMEMIAI0TCSl U3 MOPCKUX OOCTAaHOBOK B NMPHOpPEKHbIE U BHYT-
PUKOHTHHEHTaJIbHBIE. B 3TOT meproa ¢popMuUpYIOTCs TIO3HEIaNe0301-
CKHE YTJICHOCHBIE OTJIOKEHHUSI.

C mosBreHHWEM B KOHIIE Maje0305 TOJOCEMSHHBIX pPaCTEHHH,
a B PaHHEMEJIOBYIO 3II0XY — IMOKPBITOCEMSHHBIX, CIIOCOOCTBOBAIH WH-
TEHCUBHOMY HakorwieHui0o OB mnpeuMyllecTBEHHO pPacTUTENIBHOIO
MPOUCXOXKIEHUSI. DTO TPHUBENIO K IIMPOKOMY PaCHpOCTPAHEHHIO BO
BHYTPUKOHTHHEHTAIBHBIX OacceiiHaX YIIIEHOCHBIX OTIIOKEHHH Meo-
BOT'0 U KailHO30MCKOI'0 BO3pacTa.
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[To nanuem B.A. Ycnenckoro, H.b. Baccoesuua, C.I'. Hepyuesa
¥ MHOTHX JPYTHX YYEHBIX OCHOBHBIMH mocTraBirukamMu OB B ocanku
SBIIAIOTCS OaKTepHuH, (PUTOILIAHKTOH, 300IUIAHKTOH M BBICIIHE pacTe-
HUA. DUTOMIAHKTOH W Ha3eMHBIE PACTEHHS MPOU3BOIAT HPUMEPHO
paBHoe kommyectBo OB, a BBICOKOOPraHWU30BaHHBIE >KUBOTHBIE,
HarpuMmep, pheIObI, MOCTABIAIOT MU3ep. BBICOKHME KOHIEHTpAIH 300-
IUTAHKTOHA PAacIpOCTPaHEHbI TaM, IIe HaOIIOIAeTCsl BBICOKAS MPOIYK-
TUBHOCTH (PUTOILIAHKTOHA, a TeTepOTPO(dHBIE OAKTEPUHU — I'Ie UMEIOTCS
opranuueckue octaTkd. [IOHATHO, YTO COOOIIECTBA KMBBIX OpPraHH3-
MOB B pa3JIMYHbIC I'€OJIOTHYECKUE MEPHOABI U B PA3IMYHBIX YCIOBHSIX
0o0UTaHUsl OTAMYAIOTCS JpPYyr OT npyra. OTaudaroTcst U QamnuanbHbIe
YCIIOBHUS MIX 3aXOPOHEHHS. DTH M MHOTHE Apyrue GakTopbl Mpeaonpe-
nenstror coctaB u thn OB, oTnmararomerocs ¥ HakKaruIMBaroIIETOCs B
ocankax. CnenyeT y4uThIBaTh, YTO XUMHUYECKHI COCTaB OPraHU3MOB,
MOMA/IAI0NINX B OCA/I0K, MOCTOSIHHO MeHseTcs. OIHAKO TKaHH BO BCEX
OpraHu3Max COCTOSIT HPUOIH3UTENBHO U3 OAHUX M TEX )K€ KIIacCOB XU-
MHYECKUX COCITUHEHHN. DTO OCJIKH, yrIIEBOIbL, JIUIH/IBI U JTUIIOHIBI.

B pacmenusx 6 naubonvuiux KOHYEHMPAYUsIX NPUCYIMCMEYIOM Y-
11e600b1 U aueHut. Beaku npeobnadarom ¢ 6akmepusx u 300NIAHKMOHE.
DumonnanKmoH, 300N1aHKMOH, baKxmepuu u cnopvl 0002aujeHbl TUnU-
oamu u IUNOUOAMU.

Tonvko 6 berxax npucymcmeyem azom u cepa. B yenregooax co-
0epocumces 3HAuUmenbHo 0oabue KUCI0pood, 4em 8 Opyeux KOMHOo-
Heumax JKB. Jlunudsl u aunoudwvl Hauboree obozaweHvl yenepooom u
8000p0O0OM.

Benxu — cocrasisitor 6osee 50 % KIETOYHOro Marepualia KUBBIX
oprann3MoB. benku — He CTOWKHE COSIVUHEHHS W T0J BO3JCHCTBHEM
(bepMEHTOB pacTeHUH pacmagaroTcs Ha XOPOIO PacTBOPUMBIE B BOJIE
aMUHOKHCIIOTEI. KpoMe aMHHOKHCIIOT NpU pa3jioKeHUn OCJIKOB 00pa-
3yeTcs BoJa, aMMHaK, a30TUCTbIE COSAMHEHHS U T. [I.

Vene6o0vi — cocTaBIAIOT OCHOBHYIO MAacCy BBICIIMX PacTEHHM.
EcTh OHM U B COCTaBe KUBOTHBIX. YTJIEBOJBI SBISIOTCS MEPBUYHBIMA
npoaykramMu QotocunaTe3a. Cpelnu yrieBogoB HaMOONBIIMH WHTEpeC
NPEJICTABIISIOT LEJUT0I03a, IEKTHH, aTbI'MHOBAs KMCJIOTA M XUTHH. DTO
00BsACHSETCS TeM, 4To japeBecuHa Ha 40-60 % COCTOMT U3 IICIIIFOJIO3bI
u nmurHUHA. B niemmonose Haxoautcs okono 50 % yrieponda, comepika-
merocss B pacTteHusiX. JIMTHUH HaXOIMTCS B KJICTOYHBIX CTEHKAX M
MEKKJIETOUHOM IIPOCTPAHCTBE BBICIINX PACTEHUH M CKPETUISIeT LeJIIIO-

75



703HBIe BOJOKHA. O0pasys KapKacHYIO (CKEeNETHYI0) TKaHb PaCTeHHH,
OH MPHUIAET UM KecTKOCTh. CozepkaHue JTUTHIUHA B TpaBaxX M MXax OT
8 no 20 %. B JMCTBEHHBIX JpeBecHbIX mopoaax 20-30 %, B XBOHHBIX
nopoaax-50 %. [lekTHH MHUPOKO PacHpOCTPaHEH B COCTaBE BBICIIUX
pacteHuii u 6akTepuil. AJIBITMHOBAsI KMCJIOTa BXOAUT B COCTaB HEKOTO-
pBIX Bogopocied. XUTHH — OCHOBHOM KOMIIOHEHT HapYy»HOI'O CKEJIeTa
HAaCEKOMBIX, paKOOOPa3HbIX U Ap. WICHUCTOHOIHX. Y TpHOOB OH 3ame-
HSIET LEJUTIONO3Y.

Jlunuowl — 3TO BelIeCTBa, KOTOPHIE COCTOSIT U3 KUPOBBIX BEILECTB
(’KMBOTHBIH KU, PACTHTEILHBIC MAciia), a TAK)KE BOCKOB.

Jlunouov: — 3TO CTEPOUIBI, CIOXKHBIE XUPHI (hochomunusl),
IIUIMCEHTBI U T. O.

Tluzmenmoui — 3TO OKpaLICHHBIE COCIUHEHUS, KOTOPBIE COOEepPKaT-
Csl B )KMBOM BEILECTBE B HEOOJIBLINX KOJIMYECTBAX, HO MIPAIOT 3HAYH-
TEJbHYIO POJIb B €r0 CyIecTBOBaHUU. Cpeau HUX BBLAETSIOT JABE TPYII-
bl — KAPOTHHOUBI ¥ TOPPHUPHUHEI.

C reoXuMHYEeCKHUX MO3ULUI MHTEPECHBI JKENThIE MUTMEHTHI — Ka-
POTUHOUBI, OKpAlIMBAIOIIHUE KCITBIC JIMCTbA MW IUJIOJAbI, 3CJICHBIC —
XJIOPOWILIBI, YYaCTBYIOLIUE B IMpollecce (POTOCHHTE3a U KpacHbIC —
reMOTJI00MHBI, UTPAIOLINE POJIb NEPEHOCUUKOB KHCIOPOAa B OPTaHU3-
MaX XMBOTHBIX. DTH NMUTMEHTHl COXPAHSIIOT OCHOBHBIE YEPThl CBOEH
MOJIEKYJISPHOU CTPYKTYpPHI IpH MpeodpazoBanuu OB B nporiecce JauTo-
reHe3a M OOHApYXKWBAIOTCSA B HEDTH. 1. 0. oHU npedcmagraiom coboil
xemodghoccunuu.

YcToiuuBOCTh pa3iniHbIX KOMIOHEHTOB OB K OHOXHMHUYECKOMY
Pa3IOKEHHUIO CIEAYIoIast: OClIKH — IMEJUTI0N03a — JIMTHUH — BOCKU —
CMOJIBI.

[epBbIMU paznararotcst OEJIKK W YIIIEBOJIBI ¢ 0Opa30BaHUEM aMHHO-
KHUCJIOT, CaxapoB, ()eHOJIOB M MX MPOU3BOJHBIX; B pe3yJbTaTe r'yMU(HKaA-
1 OB nosBisioTCs TyMUHOBBIE M (DY IbBOBBIE KHCIIOTHL. boblias yacTtb
VB u 6enkoB nepexoaut B BonopacTBopumble coeJUHEHUS THAPOIIU3YET-
cs1. B pe3ynbrare coneprkanue Beex ¢ppakximii OB Bo B3BecH cokpariaercs,
HO HPOUCXOIUT HAKOIUIEHHE JUIMUAHONW (pakiuu (ot 11 mo 64 %), kak
HanboJjee yCTOMYMBON K OMOXUMHUYECKOMY Pas3iioKEHHUIO.

HI/IHI/IIH)I 1 JIUIIONbI HpeOGHa}IaIOT B XXUBBIX OpraHu3Max H, COOT-
BETCTBEHHO B coctaBe OB, pacripocTpaHEeHHOTO B Cy0aKBaJIbHBIX OTIIOXKE-
HUsIX. B KOHTHMHEHTaNbHOM OMOTE COZEpPXKATCsl YITIEBOABI, JIMTHUH U B
3HAYUTENHLHO MeHbLIeH Mepe junouapl. llepsas rpynma otnuyaercs ot
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BTOPOM TEM, YTO COJACPIKUT B ce0€ 3HAYUTEIBHO OOJNBIINN BOJOPOIHBIN
TIOTCHIMA, HEOOXOIMMBIH s 00pa3oBaHus KUIKHX Y B.

Jlunuael ¥ TANOUABL SIBISIFOTCS COCAMHEHUSIMU CTOMKUMU K IIPO-
1eccaM pasiioyKeHUs, TOPTOMY HEKOTOpPHIE COSTUHEHUs WU WX ¢par-
MEHTBHI TIPUCYTCTBYIOT B He()TAX U Outymouaax. [lo 3TuM coenuHeHU-
aM (Wn ux (hparMeHTaMm) MOXHO CyauTh o Trie OB.

[IpucyTCcTBYIOT B NOJUMHEHHBIX KOJIMYECTBAX, HO MUMEIOT CyLIe-
CTBCHHOC 3HAYCHHUE TAKXKE MUTMEHTHI, BUTAMUHBI, CMOJIBI. M3 reoxu-
MHUYECKUX OpPraHMYECKUX HOBOOOpa30BaHWII HamOoOIbIIee 3HAUYCHHE
HMMEIOT NOJIMMEPHBIE BEIIECTBA, HA3bIBAEMbIC TYMUHOBBIMU U CaIlpoIie-
JIEBBIMH, a TaK)Ke OMTYMOWJHBIE BEIIECTBA, BKIIOYAIOIINE YTIIEBOAO-
POIBI, CMOJIBI, achallbTCHBI U JIp.

Baxueiield rpynnoi OpUpOIHBIX OPraHUYECKUX BELIECTB SIBIIS-
I0TCSL 2yMUHOBble ewjecmed. ITO crienn(pUIecKre OpraHndecKue KOM-
MOHEHTHI 1MO4B, TOP(OB, YIJeH, 0CaAKOB, TTIOPOJ, HE ColepKalliecs B
JKUBBIX TKaHSIX, HO 00Pa3yIOUIUECs IMyTeM BTOPUYHOTO CHHTE3a U3 OT-
HOCHUTEJIBHO MPOCTHIX MPOAYKTOB paciaja NOCIEAHUX.

TI'ymunosvie sewyecmea TOAPA3IENAIOTCS HA TYMYCOBBIE KHCIIOTHI
(TYMHHOBBIE KHCIIOTHI 1 TUMATOMEJIAHOBBIE KUCIOTHI), (PYIBBOKHCIOTHI
u rymunsl. [logpasnenenue 31o 6a3upyercs Ha MPU3HAKE PACTBOPHMO-
CTH, KOTOPBIH TOBOJBHO YCJIIOBHO W HETOYHO OTPaKaeT OCOOCHHOCTH
XUMHUYECKOr0 cocraBa. K I'yMHUHOBBIM KHCJIOTaM OTHOCST (hpaKifuio,
PacTBOPUMYIO B ILIENIOYAX U OCAKIAEMYIO U3 LIEIOYHOIO 3KCTPAKTa
KHCIIOTaMH, K (DYJIIbBOKHCIOTaM — (PpaKIHio, paCTBOPUMYIO U B IIENO-
4yax, U B KUCJIOTaX, HAKOHEI[, K TYMUHaM — HEpaCTBOPUMBINA OCTATOK.

T'ymunosvie Kuciomsi u poocmeeHHble UM 8euyecmaed ToITydaroTcs
TJIaBHBIM 00pa3oM W3 IMPOJYKTOB paclaia JUTrHUHA (TMOJU(EHOIOB U
np). B pe3ynabrare nanpHelmux npeoOpa3oBaHuil OHU 00pa3yrOT IJIaB-
HbIE KOMIIOHCHTHI OPTaHUYECKHUX BEIIECTB 0CAOYHBIX MTOPOI.

Feoxumusa aucnepcHobix OB

Oprannyeckre BelecTBa NMPUCYTCTBYIOT MPAKTUYECKH BO BCEX
0CaZIOYHBIX 00pa30BaHUSIX — OT TOJBKO YTO OTJIOKMBIIMXCS OCAIKOB
JI0 IPEBHUX CIIAHIIEB, MTOJIBEPTUINXCS 3HAYUTEIHPHOMY METAMOPPHU3MY.

CHHTeHETUYHBIMH OPTaHWYECKUMH KOMIIOHEHTAMH Ha3bIBAIOTCS
OB 0oTnOXUBIIKECS BMECTE C BMEIAIOUIMMH UX CIOSIMH. DIUI€HETHY-
HeIMH — OB mpoHuKIIME B 3TH CIIOM U3BHE, IOCIIE MX 0Opa3oBaHUsL.
PaznuuaroT Takke aBTOXTOHHBIE OPraHUYECKUE BELIECTBA, HAXOASIIU-
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ecsl B MEPBUYHOM 3aJIeTaHWH, W aJUIOXTOHHBIC, MEPEMECTUBIIUECS U3
MeCTa CBOETo MEePBOHAYAILHOTO HAXOXKACHUST, CPEH MMOCTIECTHIX MOTYT
OBITh KaK CHHI'€HETHYHBIC 110 OTHOLICHUIO K BMEMIAIOIIEMY CIIO0 (T. €.
HEepPEeMECTUBINHNECS JIUIIb B Y3KUX Mpeeax JaHHOTO CJIOs), MapaBTOX-
TOHHBIC, TaK ¥ dNHUreHeTHuHble. HedTn U nX Mpou3BOAHBIE OTHOCSATCS
K aJUIOXTOHHBIM 00pa30BaHHSM.

OpraHudeckye BEIIECTBAa B OCAJOYHBIX 00pa30BaHHUAX HAXOIATCS
KaKk B JTUCIIEPCHOW (pacCesHHOMW), TaK U B KOHIIGHTPUPOBAHHOW (op-
Max, MEeXAy KOTOPBIMH €CTh U Iepexo/bl. JucnepcHoe opraHu4eckoe
BEIIIECTBO COIEPKUTCS TTOYTH BO BCEX OCAMOYHBIX Hoponax. Konmen-
TpUPOBaHHBIE ()OPMBI ABTOXTOHHOTO OPraHHYECKOrO BEIIECTBA IMpeE.-
CTAaBJICHBI YTJIAIMU U TOPHOYUMU ClIaHaMH, aJULIOXTOHHOI'O — 3aJIC)KaMU
HeTell M CKOIUIEHMSIMH TPOAYKTOB NPEBpANICHUS IOCIECTHHX (ac-
¢danpramu, achanbTUTaMU U IIp.)

KonndecTBO AHCIIEpCHOTO OPraHMYECKOTO BEIIECTBA B PA3THYHBIX
0CaJIOYHBIX MOpOJax HeoAuHakoBO. CpeaHee coaep)KaHHe OpraHuye-
ckoro yriepoga (Copr) B OOBIYHBIX OCAJOYHBIX MOPOJAX COCTABIIAET
okoiso 0,6 %. Conepxanue C,, ONpeNenseTcss Mo NPOAyKTaM CiKUTra-
Hust. CoaepkaHHEe OPraHUYECKOr0 BEIIECTBA B OCAJOYHBIX IMOPOJAX
najgaeT Mo Mepe yMEHbUICHHS B HUX KOJMYECTBA TJIMHUCTBHIX YaCTHIl U
YBEJIMYEHHS KaK ITeCYaHO-AIEBPUTOBOTO, TaK U KapOOHATHOTO MaTepH-
ana. Kpome Toro, nmeer 3HaueHHE U CTENIEHb KaTareHe3a OTJI0KEeHNH.

CocTtaB 0cafou4HbIX OopraHn4yecKkux eewiecTs

ITo cocraBy MCXOQHOTO MaTepHaia, BO MHOTOM OIPEAETSIOIIETo
tun OB, pa3nuuaioT 1Ba OCHOBHBIX Kjacca — F'YMOJIUTBI M CallpOJIUTHI
(camponenutel). Tperuit kjacc — JUOTOOMOIMTHI — WUIPAET TrOpasno
MEHBIIYIO POJIb; YIJIM 3TOTO THIA TATOTEIOT MO PSILy CBOMCTB K campo-
mutaM. CyIIecTBYIOT M CMEIIaHHBIE THUIBI YIJe — TyMYCOBO-
CaIpONETUTOBBIE.

I'ymonuThl 0053aHBI CBOMM NPOUCXOXKICHUEM BBICIIMM PAaCTCHU-
saM (TJIaBHBIM 00pa3oM, JIUTHUHY) ¥ (OPMHPOBAIKCH B YCIOBHSX 0O-
JIOT, MAPAIMYECKOr0 WM JIMMHUYeckoro tuma. CanponenutoBsie OB
(GopMHPYIOTCSI B OCHOBHOM 3a CUET HHM3IIMX PACTEHUH, IIIaBHBIM 00pa-
30M HU3MNX (IJTAHKTOHHBIX) BOJIOPOCTEH, B 03€pPHBIX YCIOBUAX (TJaB-
HBIM 00pa30M JIUIHIOB).

[lo xuMHUECKOMY COCTaBY T'yMOJIUTBHI CYHIECTBEHHO OTJIMYAIOTCS
ot canponuToB. CanponuTel TOpa3no Ooraue MpoayKTaMH IpeBpalie-
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HUsl (TONIMMeEpU3alii) JUIUAOB U MO3TOMY COJepKaT OOJbIle BOIO-
pona. Ilpu neperonke g0 500°C (1iBeneBaHUM) OHU JAIOT MHOTO XKHUJI-
KHAX TOPIOYMX MPOAYKTOB (MMEHYEMbIX NMEPBHYHBIM JICTTEM), BHEIIHE
MTOX0XUX Ha HE(PTh.

Haunbonee ynoOHBIM U 00BEKTHBHBIM MOKa3aTelIeM CTETICHH KaTa-
TEeHETUYECKOTO MPeo0pa3oBaHUsl OPraHUYECKOro BEIIECTBA B OCAJI0Y-
HOU TOJIIIE OKa3anach OTpakaTelbHas CIIOCOOHOCTh OJIHOTO W3 TIIaB-
HBIX MeTporpaduyeckux KOMIIOHEHTOB YIJIMCTOTO BeliecTBa (Marepa-
JIOB) — BUTPHHUTA.

CocraB AUcCnepcCHbIX opraHN4ecKux BeLlecTB

OOBIYHO M3YYaIOT TPW MOMOIIM pa3felicHHs UX Ha (QpakiuH, HO
Ba)KHOE 3HAUCHHE MMEIOT XMMHYECKHE METOIBI M IeTporpadudeckue
MCCIIEZIOBAHUS OPraHMYECKOTO BEIIECTBA B IIEJIOM.

Cocrasn JUCTIEPCHBIX OPraHMYCCKHX BCIICCTB M3YYaCTCA I'NIaBHBIM
00pa3oM ITyTeM pa3/ie]ieHns UX Ha CIeAyromntie GppaKkiuu:

1) OGuTyMOMIBI, PACTBOPUMBIEC B HEHTPAIBHBIX OPraHUYECKHUX pac-
TBOPUTEIIAX;

2) TYMHHOBBIE KHCJIOTHI, U3BJIE€KaeMble (ITOciie KUCIOTHOW oOpa-
OOTKH) BOJHOH IIETI0YEIO;

3) HEepacTBOPHMMOE OCTATOYHOE BEMIECTBO (MOAABIIAIONIAS YACTh
BCETO OPraHUYECKOTO BEIIECTBA B OCA/IKAX).

OpraHu4yeckoe BeLlecTBO 0CaAo4HbIX Nopoa

B ocago4HbIX IOpo/ax yriepoja MpUCYTCTBYET B BUJE KapOOHATOB
(4/5) n oprannyeckoro BemecTBa (1/5) 1 HAXOIUTCS KaK B PACCESTHHOM
dbopme, Tak U B KOHIICHTPUPOBAHHOW, B TOM 4YHCJIEC B BUJC 3aJIekKed
rOpPIOYMX TOJIE3HBIX HCKOMaeMbiX. B ruapocdepe HemMHOrUM OoJee
90 % yrnepoma mpeacTaBieHO B KapOoHaTHOH (opme, okoio 9 % B
Buze pactBopenHoro OB.

Opraanueckoe BemectBo (OB) sBisieTcs 00sS3aTeEHBIM KOMITO-
HEHTOM TPAKTHYECKUX BCEX OCAJOYHBIX 00pa30BaHUMN, HAYMHAS C KOH-
1a apxesi.

Cpennee comepxanue opranumdeckoro (Copr) mwim HeKapOOHATHOTO
yTIIepoa, COCTABIISIET IS OCaIOYHBIX TTopox okoio 0,55-0,6%, aro cooT-
BerctByeT 13-15 xr Copr Ha 1 M°. CpejiHie BETHIHHBI COIEPKAHMS TOrO
WJIM WHOTO 3JIeMeHTa (KJIAPKOBBIC 3HAYCHUS) BAPHUPYIOT B 3aBUCHMOCTH
OT pernoHa u Bo3pacra omioxenuid. [1. Tpackom Ha Gosbiiom akTrde-
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CKOM Matepraie ObUIO TOKa3aHo, 4To mpucyTcTBUe COpr CBOWCTBEHHO
BCEM COBPEMCHHBIM M UCKOIIAEMBIM OcajikaM. Ero conepikanue Koneomner-
Csl IO CTpaTHrpauIecKkoMy paspesy, HOCTHras MakCHMyMa B KaifHO30€;
B TJIMHUCTBIX TTopojax copepskanre Copr B 1Ba pasa OOIbIIE, €M B aeB-
PHUTOBBIX, B IMOCJICAHUX — B JIBa pa3a OOJbIIe, YeM B TIECUAHBIX. Y CTAHOB-
JIEHHas 3aBHCHUMOCTH coniepkanus Copr OT THma ocajka Obula Ha3BaHA
H.B. BaccoeBuueM «3akoHOMEPHOCTBIO Tpackay, OHa HEOTHOKPATHO IO/~
TBEPXKAATACH IS PA3TUUHBIX PETHOHOB MUPA.

Tabmnna 7.1
Kiraccudukanus ocagognsix mopox mo cogepxkannto OB (Copr)
Mon- [Ipeobmna-
Copepxanue o
I'pynna rpyI- C o XapakTepucTuka JAOIIHAN
na opr tun OB
Paccesinnoe 1 <0,61 CunpHO paccesiHHoe OB Carmpore-
OB (POB) (xapk 0,6) neBBIi
2 0,62-2,5 |YmepenHo paccesuHoe OB
Konnentpupo- Cnabo koH-  |/loMaHUKHUTHI
BaHHoe OB 3 2,51-10  |ueHTpHpO-  |Ba)KE€HOBHUTHI
(KOB) BaHHoe OB
Ymepenno  [Kaycro6uo- |[['ymycoBbIid
4 10,01-40 |KOHUIEHTpPU- |IHUTHI
poBanHoe OB
3HAUUTENHHO
KOHLICHTPH-
5 >40 pOBaHHOE
OB

Pacnipeneneno OB B ocafiouHBIX MOPOAAX KpaliHE HEPABHOMEPHO.
IIpexne Bcero BBIIEINSIOTCS ABE OCHOBHBIE IpymIbl: paccessHHoe OB —
POB u xonuentpupoBanHoe OB — KOB. I'panunnia mexay HUMU Tpo-
BEJICHA YCJIOBHO 110 cozepkanuto Cop, = 2,5%.

®opma HaxoxaeHUss U Mopdoiorus OB B ocagouHBIX HOpoaax
TaKXke pasnuuHa. Beiaenstores cnenyromme ¢popmel: 1) mopdonorude-
CKHA O(OPMIIEHHBIH PACTUTENBHBIA JETPUT; 2) OECCTPYKTYPHBIE BKITIO-
yeHus: ruapodoOHoro OB B Buze Kamnenb Wi KOMOYKOB; 3) copOupo-
BAaHHOE Ha MOBEPXHOCTH MHUHEPAIBHBIX YACTHL OPOABI; 4) pacTBOpEH-
Hoe, conepxkaiiee OB B Gpopme coseir; 5) OB, BXxoasiiee B COCTaB KpH-
CTAJIIIMYECKOH peIeTKH MUHEPAJIOB.

[Ipounocts u popma cBsizu OB ¢ MuHEpanbHOI MaTpuULeH TOPOABI
3aBHCUT OT reHetnyeckoro tuna OB, B 3HAUMTENBHON CTENeHu ompe-
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JIETISIOEr0 €ro COCTaB, I'PAaHyJIOMETPUUECKOI0 U MHUHEPAIBHOIO CO-
cTaBa MaTpulpl mopoasl, P-T ycnoBuii B Henpax u 1. 1. Hanbonee pac-
npoctpaneHHass ¢opma HaxoxacHus OB — copbupoBannas (POB),
npu4eM, yeMm OoJblie MOBEPXHOCTh MUHEPAIBHBIX 3€pEH, TeM OOJIblIe
OB cop6upyercs. IMenHO 0o3TOMY TJIMHBI Hanbodee oboramens! OB.
ABTOXTOHHBIMU Ha3bIBAIOT OPraHMYECKHE BEILECTBA, HAXOIsIIHe-
Csl B NMEPBUYHOM 3aJleTaHUU. AJIJIOXTOHHBIE — BELIECTBA IIEPEMECTHUB-
LIMECS U3 MECTa CBOEro IIEPBOHAYAIBHOIO HAXOXKACHUS; CPEAU KOTO-
PBIX MOTYT OBITh KaK CHHT€HETUYHBIE 110 OTHOLICHUIO K BMEIIAIOIIEMY
CJIOI0, NApaBTOXTOHHBIC, TaK M 3MMreHeTHuHsle. Hegtu u nx mpowus-
BOJHBIC ITPOU3BOAHBIC OTHOCATCA K aJINIOXTOHHBIM O6p2130BaHI/I$IM.

Knaccudmkauua OB ocagouHbix nopon

@anuanbublid reHetndeckuil Tun OB mpenonpenenser TUN JEeTy-
YHUX MOJIE3HBIX MCKOMaeMbIX (Topd, yrois, ciaHibl, HeQTh U ra3). [lo-
TOHBE KOHLIEHTPUPOBAHHOE OPTaHMUYECKOE BEIIECTBO (Yrojb) M0 TUIIAM
00pa30BaBIIMX €r0 OPraHU3MOB U C YYETOM XMMUYECKOH CTPYKTYpBHI
TKaHEH pa3nenui Ha 3 TPYIIIbL:

1. Canponennutel 00pa3yroTcs 3a cueT (UTO- M 300IUIaHKTOHA.
CocraB: xupbl, OETIKH U XUTHH.

2. T'ymycoBble (GOpPMHPYIOTCS U3 OCTATKOB BBICIICH HA3eMHOM
pacTUTENbHOCTH (YTJI€BOABI, TUTHUH).

3. JIunToOMONIUTH C WMCXOIHBIM MaTepuaoM, OOpa3OBaHHBIM K
HanboJiee CTOMKUM K Pa3JIOKEHHIO TKaHSMH BBICIIMX PACTCHUH (BOCKH,
CMOJTBI).

Co Bpemenem crano ynorpebnenue O.B. Ha qBe Tpynmsl: carmpo-
NeJieBble — HU3ILIME PACTCHUS] U )KMBOTHBIA IJIAHKTOH M T'yMycoBasl —
BBICIIIFE PACTEHHS B IIEJOM. TakuM OOpa3oM, TEPMHUH JTHITOOUOIHTHI
oKazajics 3a0bIT, a nmoHsTHe rymycoBoro O.B. pacmmpunocs. OnHako
munToOnoauTel o IloToHBE ONM>KE K carponeuInTaM.

BobiBoa. Takum 00pa3om, OpraHHYECKOE BEIIECTBO — KOMIDIEKC CO-
€IMHEHNU, BO3HUKIINX MPSIMO MM KOCBEHHO M3 JKUBOI'O BEILLECTBA WU
NPOAYKTOB €ro KHU3HEACATEILHOCTH; NMPUCYTCTBYET B KadecTBe 00s3a-
TENIPHOrO KOMIIOHEHTa B arMocdepe, MOBEPXHOCTHBIX M MOJ3EMHBIX BO-
Jlax, OCaJIkax, MOYBaxX ¥ TOPHBIX TTOPOIAX.

Opranuueckoe BEIIECTBO HAXOAWTCS B TBEPIOM (Yrojib, CIAHIIBL,
TBEP/IbIE OUTYMBI), KUIKOM (HE(Th, JKUIKHE OUTYMBI) W ra3000pazHOM
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(mapoobpaznoM) coctosiHuM (Ta3 U razokonzaeHcat). Konrenrpanus (% no
Macce) paccessHHOTO OPraHMYecKOro BEIIECTBA B TOPHBIX MMOPOJax 0ObIY-
HO HE TIpeBbIMIaeT 1-5, KOHIIEHTPUPOBAHHOTO OPTaHHUYECKOTO BEIECTBA
B KaycToOnonurax — B yrie 50-100, yrimmcthix U roprounx ciannax 20—
50; HeTSHBIX W TA30KOHAEHCATHBIX CKOIUIEHHSAX 5—8 (OTHOCHTEIBHO
MacChI TIOPOABI-KOJUIEKTOpa). B TOpHBIX TIopoax coaepikaHue opraHude-
CKOTO BeIl[ecTBa COCTABIsIET (CyOxmapku): B TIMHUCTHIX 0,9 %, aneBpuTH-
cteix 0,45 %, xapOoHATHBIX W TiecyaHbIX mopoaax 0,2 %; B atMocdepe
u ruapocgepe 10 0,1 %. B ropHbIx mopoiax OpraHMYecKOe BELIECTBO
HAXOIUTCS B BHIE: aBTOHOMHBIX, 00JIaaroNX COOCTBEHHON (opMOH U
pasmepamu BkiroueHuii auamerpom 0,001-0,01 MM (aucniepcHoe opraHu-
yeckoe BemecTBo), 0,01-1 MM (MUKpoaeTpuT) U cBbllie 1 MM (MakposeT-
PHT); aBTOHOMHBIX BKITFOUCHUI JKUAKOH, TTOMYKUIKON U TBEPHAON KOHCH-
cTeHImy, (hopMa U pa3Mep KOTOPBIX 3aBHCAT OT MapaMeTpOB MEK3EPHO-
BOTO MPOCTPAaHCTBA; B COPOMPOBAHHOM COCTOSIHMM Ha TOBEPXHOCTH H
BHYTPH KPUCTAUIMYECKOW PEIIETKUM MHHEPAIBHBIX KOMIIOHEHTOB IOPOL;
B XUMHUYECKOH CBS3H C TIOCTICTHUMH.

Bonpocsl A9 caMonpoBepKH

1. KakoB cocTasB XHUBOro BemecTtsa?

2. KakoB cocTaB 0caOYHBIX OPTaHUYECKHUX BEIIECTB?

3. Kakum 00pa3om u3ydaercsi COCTaB AUCIEPCHBIX OPraHUYeCKUX
BerecTs?

4. Kak xnaccuduuupyercst OB ocagounsix mopona?

5. Kak u noj neficTBUEM KaKuX MPOIECCOB MPOUCXOIUT mpeodpa-
3oBanue OB?
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Jlexknus 8
JIUTOT'EHE3 OB

IInan nexuuu

Cragus ceaqumenTorene3a OB.
Craans nuarenesa OB.

Crangus xatareue3a OB.

dakTophl KaTareHes.

IIIxama xaTarenesa.

30HATBHOCTE HETEra3000pa30BaHuUS.

I

Cragusa ceaumeHToreHesa OB

Haunbonee OmaronpusiTHBIE YCIOBUS IS HAKOIUICHUS W JallbHEH-
miero npeodpazosanusi OB CyIecTByeT B MEJIKOBOIHBIX BOJOEMAX, IJIC
€ro HaKOIUICHUE MPOUCXOAMUT KaK B PACCESHHOMN, TaK U KOHIICHTPHUPO-
BaHHOW (hopme. [Ipexe uem monacTh B 0CaOK, XUMAYECKUE OCTATKH
JKUBOTO BEIIECTBA MUHEPAIU3YIOTCS U PACTBOPSIOTCS B BOJIE, MPOXO-
JIT TIO CJIOKHBIM THIICBBIM IICTSIM, NepepadaThIBAIOTCS OCHTOCOM U
MHUKPOOpPTaHU3MaMH.

(benmoc — COBOKYNHOCMb OP2AHU3MO8, OOUMAIOWUX HA 2PYHME U
6 epyHme OHa 8000EMO08.)

Hakoruienne OB koHTposMpyeTcs paluaibHbIMU yCIOBUSIMHU Oac-
CEHHOB CeMMEHTAIIH MOPCKHUX ¥ KOHTHHEHTAIBHBIX 001acTel.

B o0mactax MOpCcKoii CeIMMEHTAIMA UCXOaHOe aBTOXToHHOEe OB,
(ITepBruHOE OpPraHUYECKOE BEIIECTBO MOXKET OBITH CHHTE3MPOBAHO
BHYTPH CaMOTO BOJIOEMa 3a CYeT ()OTOCHHTETHYECKON aKTUBHOCTH 3e-
JIEHBIX PACTEHUI MM XeMOCHHTE3a OaKTepuil. ITO aBTOXTOHHOE Opra-
HUYecKoe BenlecTBo. OpraHuyecKkre BenlecTBa, MOCTYHAloNIIe B BOJIO-
€M HW3BHE, C IUIOIAJX €ro BOjocOOpa, Ha3bIBAIOT AJIOXTOHHBIMH)
MIPEJICTABJIICHO B OCHOBHOM (DHTOTIAHKTOHOM.

(Dumonnankmon (om epeu. pTOv — pacmenue U TAAVKTOV —
onysrcoarowuii, CmpaHcmeyowull) — 4acmo NIAHKMOHA, KOMOpAs Mo-
Jrcem ocyuecmensims npoyecc pomocunmesa. K pumonnankmony om-
HOCAMCSL NPOMOKOKKOBbLe 6000poCU, OUAMOMOBbLE 8000poc-
S, OUHOpIAENISIMbL, KOKKOAUMOMOPUObl, U Opyaue OOHOKIACMOUYHbIE
6000pOCIU (HACMO KOJIOHUAbHbLE), A MAKJiCe YUanobakxmepuu.)
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Obumaem 6 pomuueckoii 30He 8000émo6 (llosepxHocmnas 30Ha
oKeaHa unu 1106020 UHO20 8000eMa, 8 KOMOPYIO NpoHUKaem 0ocma-
MOYHOE KOIUYECHBO COIHEUHO20 C8ema 0/ NOOOepHCaAHUs hOMOCUH-
mesa), Hacenss moawy 600bl. DUMONIAHKMOH SGNSAEeMC sl NePEUYHbIM
NPOOYYEHMOM OP2AHUYECKO20 Beujecmaa 8 6000EMe U CYHCUm nuuel
07151 300NAAHKIMOKA U 3000eHmOocd.)

OtMupast, QUTOITAHKTOH HAXOJUTCS BO B3BEIICHHOM W B PacTBO-
PEHHOM COCTOSIHUH U TIOCTEIICHHO OITyCKAaeTCs Ha JTHO.

CenuMeHTOTEHE3 OCYIICCTBIISICTCA TPEMSI MMy TAMHU:

1. HoBooOpazoBanueMm arperatoB u3 pactBoperaHoro OB (doccu-
TU3anys — MPoIecc MPEBPAIICHUs] OCTATKOB BBIMEPIINX JKUBOTHBIX H
pacTeHHid B OKaMEHEJIOCTH MyTeM 3aMeIleHHs] OPTraHUYECKUX BEIECTB
MUHEPATHLHBIMH)

2. TlaccUBHBIM OCaXKICHUEM B3BEIICHHBIX YaCTHII.

3. TlpoxoxaeHue MO MUMIEBBIM MyTsiM TereporpodoB (OpraHus-
MBI, HCIOJB3YIONIME B KayecTBE HMCTOYHHMKA MHUTAHHUS OPTaHHYECKHE
BEIIIECTBA, IPOU3BE/ICHHBIC APYTHMMHU OPraHU3MaMHU. )

Haxomnenne OB 31ech MPOMCXOIUT MPEUMYIIECTBEHHO B pacce-
SHHOM COCMOSTHUU.

OpranndeckrM BeUIeCTBOM OOOTAIIEHBl OCAJKH TOIYHU30JIHPO-
BaHHBIX 3aJIMBOB Mopel (tuma YepHoro mops). B mpumonHO#N Tome
Takux 0acceliHOB CYIIECTBYET aHadpoOHas cpejia, 4acTo C CEePOBOO-
POJHBIM 3apaKeHHEM, KOTOPas MPEMSATCTBYET MOJHOMY Pa3JIOKEHHIO
OB eme g0 ero ocaxaeHusI.

Kosppuyuenm ¢poccunuzayuu 1-4 %. (Kosgpdpuyuenm goccunu-
3ayuu — NpoyeHmHoe OMHOueHUe KOI-6a yenepood, 3aX0OPOHEHHO20 6
ocaokax, K Koa-gy yenepooda 8 CyMMapHou 200080t NPOOYKYUU HCUBO2O
sewecmea. Benuyuna K. ¢. 3a6ucum om payuanvroii o6cmanoexu u
sapvupyem om Heckoabkux % 07151 OOIOMHBIX OMAONCEHUU, 00 COMbIX
Odonell % oOna oxeanuyeckux omuodxceruu. Cpedunuii 0na 6uocgepoi
K. ¢. cocmaensiem 0,8 %.).

[prunHoi HakomieHUs 6onbinoro koiaudectsa OB camponeneBo-
ro THIA SIBISETCA TAaKKE BBICOKAs HPOAYKTUBHOCTH IUIAHKTOHA, B
YaCTHOCTH, IKOJOTMYECKH YCTOHUMBBIX CHHE-3€JICHBIX BOAOPOCIEH.

Haunbonee xapaktepHbie ycloBusi Juisi (GOPMUpPOBAHUS TOTEHIIU-
aNbHO He()TEeMaTEepPUHCKHUX OCAJIKOB B MOPCKHX O0JIACTAX HAXOISTCS Ha
nienb(e ¥ KOHTHHEHTAIbHOM CKJIOHE. MIMEHHO 31ech oTiaraercsi oc-
HoBHas nonst OB canpomneneBoro tuma.
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K obnacmam xonmunenmanvhol ceoumMeHmayuy OmHoCAmcs TH]-
podammu 600T, 03ep, PEYHBIX JOJHUH, IJie OMoMacca, MPOU3BeICHHAS
BBICIIIEH PaCTHUTEIHHOCTHIO, HAKATUTMBAETCS MPEUMYIIECTBEHHO B KOH-
neHTpupoBaHHOU (opme. [IpomyKius MiIaHKTOHA 3[ECh UMEET PE3KO
nomunHeHHOe 3HaueHue. K.¢. B Oomorax — 8,7; ozepax — 3-5, T. €. BO
MHOTO pa3 BBIIIE, YeM B MOPCKHX YCIOBHSAX

HexunBoe OB, B KOHTHHEHTATBHBIX BOJOEMax IEIUTCS HA TPH
¢bpakuum:

1. BsBemennoe OB, koTopoe mpeacTaBIeHO OTMEPIINM IJIaHKTO-
HOM, JIETPUTOM M OMOOPTaHUYECKIMH OCTaTKaMH, pa3pyIIeHHBIMH (u-
3UKO-XUMHNUYECCKHUMHU U 6aKTepI/IaJ'II)HI>IMI/I mpoueccaMu.

2. PactBopenHoe u xoyutouanoe OB, cocTosiiee U3 BOJAHOIO TyMyca,
YCTOWYMBOTO K JAIBHEUIIEMy pa3pyIIeHHIO, W MPOIYKTOB pacrana Ouo-
OPTraHWYECKOTO BEIIECTBA, JIETKOYCBOSEMBIX MUKPOOPTaHU3MaMH.

3. OB WJIOBBIX OTJIOXEHHUIA, KOTOPOE MPEACTABIICHO:

a) JIETKO pa3pyllaeMbIMU BEIIECTBAMHU OTMEPIIUX OPTaHU3MOB —
YTIIEBOIOPOIAMH, KUPAMHU, IPOTEHHAMU;

0) «O3CpHBIM TYMYCOM», COCTOSIIMM M3 BECbMa YCTOWYMBBIX K
JabHEHIIeMy pa3JIoKEHHUI0 BEIIECTB — JIMTHUHA, MIPOIYKTOB €ro Mpe-
o0pa3oBaHuA U T.1I.

[Ipomecc ceamMeHToreHe3a 3aBepinaeTcs 00pa30BaHUEM CBEXKETO
00BOJIHEHHOTO OCajKa, COJIEpKAIero onpeaeneHHoe komudectso OB,
KOTOpPO€ HAaXOJIUTCS B XMMHUYECKH HEYCTOHYMBOM COCTOSHHH. B xone
MOTPYKEHHUS OCa/IKa HauWHAETCS CIEeNYIONIas, TUareHeTHYecKas Cra-
AU OBOJIIOIIMK €I'0 KOMIIOHCHTOB

T.o. KonMUecTBO HaKOMUBIIErocst B ocanke OB 3aBUCHT OT MHOTHX
(haKTOpOB: TPOMYKTUBHOCTH OHMOIIEHO3a; CKOpocTH cemumeHTarmu OB;
JIUCTIEPCHOCTH 0CajKa; TUAPOIMHAMUIECKON aKTHBHOCTH OacceiiHa ceu-
MCHTaIIUH; OKUCIUTEIIbHO-BOCCTAHOBUTECIIBHBIX YCJ'IOBI/Iﬁ CpEabl.

KomnuectBo HakonmBmerocss OB pacter ¢ yBenndeHneM npoaykK-
THBHOCTHU OHOIICHO3;

Bricokas CKOPOCTh CCAMMECHTAIIlUM MUHCPAJIBHBIX YaCTHI] CHOC06-
CTBYET COXPaHEHHIO M YBEJIMUEHUIO KOHIeHTpawu OB, T. K. mpensTcTBy-
eT JIefCTBUIO a3poOHBIX OakTepuil. IIpn HU3KON CKOPOCTH OCaIKOHAKOII-
nenust (2-6 mm 3a 1000 net) coxpansierca menee 0,01 % Copr, npu yme-
pernoit (2—13 cm 3a 1000 set) — ot 0,1 m0 2 % Copr u pu BEICOKO (66-
140 cMm 3a 1000 net) — ot 11 mo 18 %. (ILU. Mromuep, E. Cyac)
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Pasmep m cocraB OcaIaroUIUXCs MHHEPAIBHBIX YACTHI[ TaKXKe
BIUAIOT Ha KoHneHTpanuio OB. Beicokoe conepxanne OB xoppenupy-
€TCs C BBICOKMMH KOHICHTPAIUSIMH YACTHI[ CyOKOJUIOMJHOTO pa3Me-
pa(1MKM) B pacHpoCTpaHEHHEM WJUINTa ¥ MOHTMOPHJIJIOHHTA. BEICO-
Kasi aJICOPOIIMOHHAsT CITIOCOOHOCTh ATUX TJIMHHUCTHIX MHHEPAJIOB 00ec-
MeYnBacT MOBBINICHHbBIC KOHIIeHTpanuu Copr.

Ctaausa gnareHesa OB

Jnarenes — mporiecc mpeoopa3oBaHus 0cajika B JIHTU(DUITUPOBAH-
HYI0 OCaJ0YHYI0 TOPHYIO TIOPOMy B PE3yNbTaTe IUTOCTATHYECKOTO
VIUTOTHEHUS ¥ PU3UKO-XIMHYECKOTO BRIPABHUBAHUS CPEIBL.

B 3aBucHMMOCTH OT CKOpPOCTH OCa[KOHAKOIUIEHWS 30HA JHarcHe3a
OXBATBIBACT JUAIa30H OT HECKOJBKUX JecaTKoB 10 200—500 M. oT moBepx-
HOCTH 0CaJIKa, Ha KOTOpPOM TeMrieparypa Mensiercst ot 0-5 o 15-30 °C.

OOBIYHO BBIJICNSIOT paHHUN W no3aHui auarene3. H.M. Crtpaxos
BBIJICNISICT JIBE CTAJNK B paHHEM JHarcHese:

1. OxucnutenbHOro MHHEPAIO00pa30BaHUsI.

2. BoccTaHOBUTENFHOTO MUHEPATIO000pa30BaHMS.

Cragus I ; sBasieTcs camoii panHeil. [ maBHBIMU ITporieccamu sB-
JSETCS ASITETHHOCTh adpOOHBIX carpo(UTOB, KOTOPbIE aKTUBHO IIpe-
obpasyror OB, mocrymnaromee Ha qHO, u okuciernne OB mon Bo3nei-
CTBHE PACTBOPEHHOIO KHUCIOPOJa. BepXHUN OKHUCIWUTEIbHBIM CIOH
uMmeeT ToimuHy oT 2-50 cM. B OacceliHax ¢ neuIMTOM KHCIOPO/a,
OKHCTIUTENbHBIN CIION O4YeHb TOHKUU WM OTCYTCTBYeT. Ha 3Toit cra-
I MUKpoOuonorndeckoro okucienus tepserca 80-90 % OB, ot 00-
IIUX €ro MoTeph B nuareHese. IIpu 3TOM MPOMCXOAUT MHUHEPATU3AIINS
OB c o6pazoBanuem H,0, CO,, cynbdhar-uona SO, u T. 1.

Cragus [I" , mpoTekaeT B BOCCTAHOBUTENHHOW 0OCTAaHOBKE B WH-
tepBaie oT 0,2 10 mepBBIX JAECATKOB MeTpoB. Paznoxkenne OB u ero
OKHUCJICHHE aHa’pOOHBIMHM OaKTEPHSIMHM IPOMCXOAUT 3a CYET BOCCTA-
HOBIICHUS CYJIb()AaTOB MOPCKOW BOBI, OKHCHBIX COEJIMHEHUH >Kenesa,
MapraHiia u Jp. MAHEPaJoOB, HAKOIUIEHHBIX B Ocajke. DTO BEAET K 00-
pPa30BaHMIO B OCAJKE AYTUTCHHBIX MHHEPAJIOB: CHICPHUTA, CYIb(pHUIO0B
JKeJe3a U MapraHiia u T. 1.

B no3ngnem nauarenese /1 (rmyOnHA OT HECKOJIBKHX JIECATKOB IO
COTEH METPOB) I€OXMMHUYCCKHUE YCIIOBUS Cpenbl Ooyiee WHEePTHBL JTa
cranusa HazBaHa CTpaxoBBIM «CTaAHel IepepachpeiesicHus ayTHreH-
HBIX MHUHEPAJIOBY». BO3HUKAIOT PE3KO BOCCTAHOBHUTEIHHBIE YCIIOBHS,
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BIUIOTH 710 O0Opa3oBaHUsi CBOOOJHOTO CEPOBOAOPOIA. 3/1eCh aHA3POO-
HbIe OaKTEepHH HMCIOJIB3YIOT OpOIWIIbHBIE PEeaklWH, B Mpolecce KOTO-
PBIX U3 TOJNHCAXAPUIOB MPOAYIMPYIOTCS aleTaT [EJLTI0NI03bI, BICIIUE
JKUPHBIE CTIUPTHI U KUCIOTHL. Jpyrue Oaktepun AOBOAAT OWojaerpana-
ruto 10 CO, u H,. Ha 3T0i1 ocHOBE pa3BHBalOTCS METaHOTCHEPUPYIO-
mue O6aktepuu, Beaymue BoccraHoBienue o CO; no CHy

C02+4H2:CH4+2H20

T.o., xapaktep mpeoOpazoBanus OB Ha craguu nuarenesa ompe-
JIENSIeTCS. MUKPOOHMOJIOTHYECKUMH TPOIIECCaMH, Ha KOTOpPbIE pacXomy-
ercsa 95-99% OB, nmocturmero ana. Hexusoe OB B mporecce cenu-
MEHTOTeHe3a W paHHeW CTaauu AuareHe3a HEOJHOKPATHO mepepadaThl-
BaeTcsi OGHTOCOM M campoduToBoli MuKpodayHoil. [loatomy cramuio
nmuareHe3a OB vacTh Ha3bIBAIOT OMOXUMHYCCKOM.

[To pacueram B.A.Ycnenckoro B omoxummyeckue ra3sl (CO,, Hy,
N, H,S, CH,) npeobpasyercs 26,5 % OB ocankos. /[uarenerndeckue
ra3bl HHOTAA (POPMHUPYIOT MPOMBIIIUICHHBIE CKOTUTCHHS.

OmHOBPEMEHHO ¢ pa3JiockeHueM ucxoaHoro OB uayT Ouokaraiu-
TUYCCKUEC pCaKIMU CHUHTE3a, IMOJIUMCpU3aAlU U KOHACHCAIIMU IIPOME-
J)KYTOUYHBIX MPOAYKTOB €ro pacnaga. B pesynprate OB 0oueHb CUIBHO
YMCHBIIACTCA B 00BEME U U3MEHSIETCST KAYECTBEHHO.

Bce st mpeoOpazoBanus OB yxe B paHHeM aAuareHe3e MPUBOIAT
K 00pa30BaHUIO HOBBIX, BEICOKOMOJIEKYJISIPHBIX OTHOCHUTEIHHO YCTOM-
YMUBBIX OPraHUYCCKUX COC}:[HHeHHﬁ, KOTOPBIX B JKUBOM BCHICCTBC HET.

Brauane U3 ocTaTKOB aMHHOKHUCIIOT M CaxapoB 00pa3yroTcs Qyib-
BOBBIE KUCJIOTHL. 3aTeM OHU MOJUMEPHU3UPYIOTCS U KOHACHCUPYIOTCS B
TYMUHOBBIE (CarporieneBbie) KUCIOThI, PaCTBOpUMBIE B mienoun. lamee
00pa3yroTcs HepacCTBOPUMBIE TYMUHBI U CalPOTYMHUHBI.

Baxknyro (pakiuio npeodpazoBanHoro OB MOpCKMX M KOHTUHEH-
TaJbHBIX OCAJKOB IMPENCTABIAIOT OUTyMOUIbI, cocTostmme u3 CAB u
BBICOKOMOJIEKYJIAPHBIX Y B.

Ha stom ocnoBanuu psa yuensix PO u CILIA pa3suBaiu naeu o0-
pa3oBaHus HePTH U Ta3a yxKe Ha cTaguu auarene3a. OqHaKo OOJBIIHH-
CTBO yT-IeHI)IX'Heq)TSIHI/IKOB CUHUTACT, 4YTO HA 3TOM OTall€ HHU3Kasa KOH-
neHTpamus xunkux YB B paccesHHoM OB He Moxer oOecrneduTh
(hopMUpPOBaHUE MPOMBIIIIJICHHOTO cKorieHust Hetu. K Tomy e B 30He
JuarcHesa 06BIT-IHO OTCYTCTBYIOT 3HAUYUTCIIBHBIC 110 O6’beMy JIOBYLIKHU U
HaJIC)KHBIE TI0 TOJIIUHE (IIFOHUIOYTIOPBI.

VYcnoBus Mo3HET0 jauareHe3a 0Ooyiee WHEPTHBI JUIS MPOIECCOB
npeoOpazoBanus OB, T. k., 1€ATEIHLHOCT, MHKPOOPTaHU3MOB C TITyOu-
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HOU MOTPY>KEHHS OCAIKOB PE3KO CHMXKAETCA, a 3aTeM 3aTyXaeT COBCEM.
TemnepaTypHble YCIOBUS 37€Ch €€ HE JIOCTATOYHBI IS PAa3BUTHS
TepMOKaTATHTHIECKOT0 TIpeobpazosanus OB.

T. 0., TCOXUMHUYECKHE YCIIOBHS, CYIICCTBYIOIINE HA CTaJMsIX Ce-
JUMEHTOTCHE3a M JareHe3a, a Takke Tum ucxognoro OB oka3bIiBaroT
OoNbIIOE BIMSHHE HA HANPaBICHHOCTh MPOIIECCOB MpeoOpa3oBaHHs
OB, ompexenseT XuMUYECKHi cocTaB mpeodpazoBanHoro OB u, B ko-
HEYHOM HTOTE OIpeNesieT HeTera3onpou3BOIAIIMA TOTESHIMAT Qop-
MUPYIOIUXCS TOPHBIX TIOPOJI.

Cragusa katareHe3a OB

Orto moctamareHeTHYeckoe mpeoOpasosanne OB BMecTe ¢ BMe-
MIAOINMMU TTOPOAAaMH, TPEAIIECTBYIoMee MeTamopdusmy. Hagano ka-
TareHe3a XapakTepu3yeTcs HCUE3HOBEHHEM T'yMHMHOBBIX U Callporiese-
BBIX KHCJIOT, KOTOPBIE TIEPEXO/IAT B HepacTBopuMyto ¢hopmy. Kararenes
pa3BUBaETCs MPHU YBEIHUEHUH TITyOWHBI MOTPYKEHHUS TOPHBIX OO B
ocaZlouHOM OacceliHe M BO3JICHCTBUHU TeMIIEpaTyphl, BO3pacTalomel oT
15 mo 300 °C. Ha aT0ii cTagmu peaau3yercst MOTEHIMalbHass BO3MOXK-
HOocTh OB 0cafio¥HBIX TTOPOJ] MPOU3BOIUTH HE()TH U Ta3 U HAUMHAETCA
smurpanus ¥YB B nopoay-KoJIIeKTop.

I'enepanust YB npoucxonut B pe3ynpTare riiyOOKoi nepecTpoiiku
OB, koTopas 3akiro4aeTcd B JajJbHEUIIEH ee KOHAECHCAlUU, apOMaTH-
3anuu, KapOOHHU3AIMHY TI0]T BO3IEHCTBHEM (PAKTOPOB KaTareHesa.

B mporecce katarenesza mpojoiKaeTcs YIUIOTHEHHE IOPOJ, OCO-
OEHHO TIMHHUCTHIX, KOTOPOE COMPOBOXKAAETCS U3MEHEHHEM MTOPUCTOCTH
0110-15% no 4-5%. Ilpu 3TOM MPOUCXOIUT pe3Koe CHIKEHHE 00bemMa
YAAISIONICHCS U3 TOPHOM MOPOJBI BOJBI CEIUMEHTAIMOHHOM, ajcopO-
IIMOHHOM W TOSBJIsIeTC JIeTHApaTallioHHas U opraHoreHHas. [locnen-
Hsisl 00pa3yeTcs 3a CUeT KaTareHeTH4ecKux mnpeodpazoBanuii OB, u ee
JIOJISL 3aBUCHUT OT KoiuuectBa OB.

Ieneparust ®uIKUX U ra3000pa3HbIX YB BhI3bIBacT yBelWYEHUE
o0beMa (IIOMI0B, HAXOIAMIUXCA B IIYCTOTHOM NPOCTPAHCTBE FOPHOM
nopoJipl. B ycloBusX X 3aTpyJHEHHOrO OTTOKA 3TO NMPUBOJIUT K BO3-
HUKHOBEHHIO aHOMAJbHO BBICOKMX ITOPOBBIX MaBJIEHWH, a 3aTeM K
GuronIopa3peIBy TOPHOW TMOPOABI U BBIOPOCY CXKAThIX (IIIOHMIOB B
CTpyiiHOH ¢opMe U3 HepTerazoMaTepUHCKUX MOPOA, B IOPOLY-
KOJUTIEKTOP.
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PakTopbl KaTareHe3a

1. Temnepamypa siBnsercs rnaBHbIM (akTopoM. OHa 3aBUCHT OT
IUTOTHOCTH TEIIOBOTO TTIOTOKA, M PACTET MO MEPE TOTPYKEHUS MTOPOI.

2. Kamanumuueckue cgolicmea 6Mewawux 2opHbiX Nnopoo.
Haunbonpiieli kaTaquTUYeCKOW aKTUBHOCTBHIO OO0JAJAIOT TIMHHUCTHIC
MOPOJIbI, KOTOPBIE ycminBaloT npeodpazoBanne OB. [losTomy craanto
KaTareHe3a Ha3bIBAIOT TEPMOKATATUTHYECKOH. TepMOKaTaMTHIeCKHe
PEaKIMy UTPalOT BXKHYIO POJIb P HUZKOTEMIIEpaTypHOM MpeoOdpas3o-
Banun OB (10 125°C), koTopoe BeieT K 00pa30BaHHUIO KUIKUX Y B.

3. Bpewms 6o30eticmsus. OT HETO 3aBUCUT JUTUTEIHFHOCTD IIPOTpe-
BaHUsI TOPHBIX TIOPOJ, KOTOpas ONpeAemsieTcs BO3pacToM MOpo/, C yue-
TOM CKOPOCTH MX MOTpYyKeHHs. YeM BbIIIE TeMIlepaTypa, TeM OoJbliee
BIIMSTHHE OKa3bIBAET BPEMSI.

4. IInacmosoe dagnenue. Kak pakTop KatareHesa, OHO OKa3bIBaeT
NPOTHUBOJIEHCTBUE TeMIIEpaType, MOCKOJBKY 3aMe/UIieT XUMHUYECKHE
HPOLIECCHI.

LLikana kaTareHe3a

B Hacrosmiee BpeMs IMIMPOKO M3BECTHA ITKaja KaTareHesa oca-
JIOYHBIX 00pa3oBaHmii, coctaBienHas H.b. BaccoeBnuem, A.D. Konro-
POBHUYEM H JIp.

Ha »To0if mrkane BeIACTSAIOTCS 3 TIOJICTAINH KaTareHes3a

1. Ilporokararenes (I1K)

2. Me3sokararene3 (MK)

3. Amnoxkararenes (AK)

OHu B cBOMO ouepenp nenstes Ha rpaganuu: [1K- na 3, MK — Ha 5,
AK — na 4. Kaxxnast noacraaus 1 rpagaliiid COOTBETCTBYET ONPEACIICH-
HOMY IIPOIIEHTHOMY COJIEP>KaHUIO Psa TTOKa3aTenei:

1. Yrnepon, C

2. BpIxop neTy4nx KOMIIOHEHTOB

3. OtpaxaTenbHas ClIOCOOHOCTh BUTPUHHUTA B MACIISIHOM cpejie.

B navane kararenesa comeprxanue yriaepona B OB cocrasmsuio 60 %;
BBIXOJI JIETYYHMX KOMITIOHEHTOB — 63 %; oTpaxarenbHasi CIIOCOOHOCTh
ButpuHuTa — 0,25 %. C NOBBILIEHUEM YPOBHS KaTareHETUYECKOU Ipe-
BpameHHoctu OB, comepkaHue yriepojia U OTpa)kaTellbHasl CIoCc00-
HOCTh BUTPHHHTA PACTYT, & BBIXO/I JICTYIMX KOMIIOHEHTOB nagaeT. [lpu
3TOM Ha rpaHHIle KarareHe3a u Metamopduzma OB nonHOCTBIO peanu-
3yeT CBOW T'€HEPAIMOHHEIN MOTEHITMAT U MPEBPAIIACTCS B OpraHUYe-
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ckuii rpadut. CooTBETCTBEHHO cofiepkanue yriepoga B OB mocturaer
100 %, a BBIXO[ JIETYYHX KOMIIOHEHTOB paBeH 0.

30HanbHOCTb Hechera3006pasoBaHm|

UzBecTHO, uTO Mpouecc nmpeodpasoBaHus paccesuHoro OB nopox
UeT HepaBHOMEPHO. B pse ciaydaeB pa3indHbIe dTarbl Tpeodpa3zoBa-
Hust OB xapakrepusyroTcsi MpEeUMYIIECTBEHHOW TeHepamuend razoo0-
Pa3HBIX WU )KUJKUX KOMIIOHEHTOB.

N. M. I'yOkuH HaMeTHJ OCHOBHBIC 3Tarbl HedTeoOpa3oBaHMS:
«...BCJIE]T 32 OTHOCHTEIIbHO KPAaTKOBPEMEHHBIM NEPHUOIOM OHOXUMHYE-
CKOM1 TiepepaboTKH HAacTyMmaeT HeM3MEepUMo OoJiee IITUTEIbHBIH Te0XH-
MUYECKHU MEePHOJI PETHOHATILHOTO MeTaMOp(u3Ma MPOTEKAIOIINA CHH-
XPOHHO C MeTaMOp(hU3MOM OKPYXKAIOMHX MOpoj. OCHOBHBIMH (PaKkTo-
pamMu B 3TOM MeTamMop(u3Me SBISIOTCSA: 1) JaBIeHWE BBIIIENEKAITIX
Macc, a TaKKe ra3oB; 2) TeMneparypa 1 3) Bpemsi».

WHTEHCHBHOCTD HedTeospalnBaxma Briepsbie  BepTHKambHAT  30-
, = HaJBHOCTh He(PTEraz000pa3oBaHUs

<0, CH Buoxumuueckne ObLIa BhisiBieHa B.A. CokosoBbIM
: ne npayecc! (1948 r.), ycranoBuBImUM, 4TO (HU-
3UKO-XUMHUYECKUE YCIOBHs, OIIpe-

IENSIonne HUHTEHCUBHOCTH u
HaIPaBJIEHHOCTh IPOIECCOB 00pa-

Tepmoxa-
TanuTyeckwe  SOBAHMA rasa u He(TH, TIO paspesy
OCaZOYHBIX IIOPOJ 3HAYUTENIBHO

nNpouecchl

MeHs0TC. B BepxHel yactu paspe-
3a B.A. CokoJIOB BBLICIHII OMOXH-
MHUYECKYIO 30HY, Iie Hauboliee ak-
TUBHO HIAYT 6I/IOXI/IMI/I‘ICCKI/IG po-
neccel. [lo Mepe yrmyGnenust 6uo-
XUMHYECKass 30HAa TIEPEXOAUT B
TEPMOKATAIUTHYECKYIO Yepe3 He-
KOTOPYIO TIEPEXOJHYIO 30HY, TJe
OMOXMMHUYECKHE MPOLECCH 3aTy-
XaroT, 2 TEPMOKATATUTUIECKIE UTYT
OYEHb MEJJICHHO. 371eCh HaXOIHMTCS
Kak Obl MHUHHUMYM HWHTCHCUBHOCTU
HedTerazoo0pa3oBaHUsL.

TRYBMHE , KM

Pucynox 8.1. Obwas cxema sepmu-

KATbHOU 30HATLHOCMU 06PA306aHU

1211e8000P0008 8 OCAOOYHBIX HOPO-
dax (no B.A. Coxonosy).
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Tepmokartanutudeckas 30Ha (o B. A. CokonoBy, 0CHOBHOH Mpo-
M3BOJUTENh HE)TH M YIIIEBOJOPOIHBIX Ta30B) OXBATHIBAET BCIO YACThb
paspesa rimyOke 1 KM U TIoapas3essieTcs Ha BEpXHIO, WM HedTeraso-
BYI0, U HIDKHIOIO, WJIM METaHOBYIO, OA30HbL. ['TTyOnHa 3THX 30H, MO-
CTETNIEHHO NMEPEXOAIINX OHa B JPYTYIO, 3aBUCUT OT T€OTEPMHUYECKOTO
rpagueHTa.

HauOonee akTHBHO OMOXMMHYECKHE NPOLECCHl UAYT B BEPXHHUX
CIOSIX OTNOXKeHHH. bakTepnn u ux GepMeHTHl mepepadaThIBalOT 37eCh
BCE BEIIECTBA, HA KOTOPBIE OHU CIIOCOOHBI BO3JEHCTBOBaTh. OcTaroTcs
JMIIb T€ OPTaHUYECKHE COCAMHEHHs, KOTOphle OaKTepUsMHU HE yCBau-
Batorcd. [lo Mepe morpyxeHust U mepexoja OCcaJoyHbIX MOPOJ B Tep-
MOKATaJIMTUYECKYI0 30HY C TIOCTOSIHHO PAacCTyIIedl CKOPOCTBIO HAYT
XUMHYECKHEe TIpoueccel mnpeodpaszoBanusi OB ¢ mpoxyumpoBanuem
He(TH, yIIEBOIOPOIHBIX U Ipyrux razos. Ha pasHbIx ypoBHIX TepMo-
KaTaJIMTHYECKON 30HBI XapakTep peakuuid M MacmrTadbl 0Opa3oBaHHI
VB HeoaMHAKOBBI B CBS3U C U3MEHEHHEM TEMIIEPATyphl U TaBJICHUS 110
paspesy. Ha crneayromeii ctanuu ¢ yBelIW4eHUEM ITyOMHBI IPU [UIH-
TEJILHOM BO3JICHCTBUH MOBBIIICHHON TeMIIEpaTyphl MPOUCXOIUT Ooliee
MOJIHBINA pacmaz yriaucTsix U Apyrux OB, a taxke YB u rerepouukiu-
YyecKux coennHeHrnd Hedtu. HakammBatoTes yrnepoa, Metan U Hanbo-
Jiee yCTOWYIMBBIE MOJUIMKIMYECKHE COSAUHEHHUS.

H.b. BaccoeBnu npeyiokuil HECKOJIBKO OTIMYAIOIIYIOCS CXEMY
30HAJILHOCTH MPOIIeCCOB HepTerazoo0pa3oBaHus: B 30HE KaTareHesa 1o
Mepe MOrpyXeHusl BHadaje o0pasyercs ras, 3aTeM — HedTb, a B HO31-
HeM KartareHese — razokonjiecar. B 1967 r. H.b. Baccoesnuem BBene-
HO TIOHSITHE «TNIaBHas (a3za HedTeoOpa3zoBaHUs» — 3Tall B TEOXUMHYE-
CKOW HMCTOPUH MOTPY>KAIOIICHCS 0CaZOYHON TOJIIM, HAXOASIIEHCS B
YCIIOBUSIX OTpPEAETICHHBIX TeMIlepaTyp W JaBJICHHH, MPU KOTOPHIX B
cocraBe paccessHaoro OB mopox Haumbosiee SHEPTUYHO MPOUCXOIHUT
HOBOOOpa3oBaHUE OUTYMOUIOB, B TOM yHcie ¥YB.

BeiBoa. Takum 00pa3om, mpoiecchl akTUBH3alMU HeTerazoo0-
pa3oBaHus U3 3aX0poHseMoro B ocagke OB 3aBucAT oT psina (akTopoB:
npupoasl OB, reoTepMUYECKOro rpaueHTa, IPOAOLKUTEILHOCTH T'€0-
JIOTUYECKOT'0 BPEMEHU BO3JICUCTBUS TEMIIEpATypbl U JaBJIEHUSA HA HC-
xonHoe OB u np. Hapsiny ¢ yka3zaHHBIMU (aKkTOpaMH 3TH MPOIECCH B
3HAYUTEILHOW CTETICHU 3aBUCAT TAKXKE OT OCOOCHHOCTEW pexuMa TeK-
TOHUYECKUX ABMKEeHUH. [lo-BuaMMOMY, IpU NPOUYKMX PABHBIX YCIOBUIX
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TEeMIIepaTypa U JaBJIeHUE, BO3JCHCTBYIONINE HA MOPOJIBI U 3aKIIOUYCH-
Hoe B HUX OB, BecbMa pa3ivuHBI JJIs CKJIAYAThIX U TUIAT(HOPMEHHBIX
oOiacrei.

Bomnpocs! Ajisi caMonpoBepKH

1. KaxoB cocTaB KUBOTO BemecTa?

2. KakoB cOCTaB 0Cafi0YHBIX OPraHUIECKUX BEIICCTB?

3. Kakum 00pa3om m3ydaeTcs COCTaB TUCIIEPCHBIX OPraHUYeCKHX
BellecTB?

4. Kax xnaccudunupyercs OB ocagounsix moposu?

5. Kak u o neiicTBreM KakuX IPOIECCOB MPOUCXOIUT Mpeodpa-
3oBaHue OB?

6. Haueprure m onmmmTe cxeMa BEPTUKAIBHOW 30HATBHOCTH 00pa-
30BaHUS YTIIEBOAOPOJOB B 0caI0UHBIX mopozax (mo B.A. Cokomnosy).
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Jlexknus 9
HNOPOJAbI-KOJIVIEKTOPA U ITIOPO/1bI-
OJIIOUJT0YIIOPHI

IInhan nexkuuu

ITopoabI-KOJIIEKTOPHI.

CBolicTBa MMOPOI-KOJIIIEKTOPOB.

Knaccudukanms nopoa-KoiiekTopos.
H3meHeHne KOIEKTOPCKUX CBOMCTB C ITyOHHOM.
[TopoapI-TOKpHITIKH ((ITFOUAOYTIOPH).

agkrwdE

Mopoabl-Konnekropsbl

HaGnronenust Haj ecTeCTBEHHBIMH HE()TEra30NpOsBICHUSIMHU €1LIe
B XIX B. NO3BOJMIM MCCIEIOBATENSIM YCTAHOBUTbH, YTO CKOILICHUS
HE(TH U Ta3a, Kak MPaBUIO, MPUYPOUEHBI K 0CaJOYHBIM TOPHBIM ITOPO-
JaM, 00JIaAaroInuM ClIOCOOHOCTRI0 cOOMpaTh W BMEMaTh HeTh, Ta3 U
Boay (¢pmromzpl). ['opHBIE MOPOABI, HE TOJBKO 3aKNIIOYAIONINE B cebe
¢rouapl, HO M CHOCOOHBIE OTAABAaTh WX, TONYYWINA Ha3BaHUE KOJLIEK-
mopos.

OcHoBHbIE (U3MUYECKHE MapaMeTphl, XapaKTEepU3YIOLIe KOJIIeK-
TOPCKHE CBOWCTBA TOPHBIX MOPOJ — NOPUCHOCHb U NPOHUYAEMOCHb,
OTIPEISIISIONINE EMKOCTHO-(DMIIBTPAIIMOHHBIE CBOMCTBA KOJUIEKTOPOB.

Kounexropckue cBoiCTBa TOPHBIX MOPOJ 00YCIIOBICHB! HATUUHUEM
B HUX IIyCTOT — IIOP, KaBEPH, MUKPO- U MakpOTPELINH, KOTOpbIE, KaK
MPaBUIIO, 3aMIOJTHEHBI HE(PTHIO, Ta30M HITH BOIOMH.

B 3aBHCHMOCTH OT IPOMCXOKACHUS Pa3INYalOT CIEAYIOIINE BUIBI
MYyCTOT:

1. Mexay 3epHaMH OOJOMOYHBIX U HEKOTOPBIX KapOOHATHBIX TO-
poa, 00yCIOBIEHHbBIE HX TEKCTYPHBIMU OCOOCHHOCTSIMU;

2. MyCTOTBl pacTBOPEHHUs, MPEUMYILIECTBEHHO B KapOOHATHBIX IO-
ponax (KaBepHBI BHIIIICIIAYNBAHNA);

3. MyCTOTHI W TPEIIUHBI, BO3HUKAIONINE IO/ BIMSHUEM XHMHUYE-
CKHUX IIPOIIECCOB (JI0JIOMUTH3ALINS, COMPOBOXKIAIOIIASACS YMEHBIICHUEM
o0Bema);

4. MyCTOTHI W TPEIIMHBI, 00pa3yIoIIHecs B pe3yJbTaTe BBIBETPH-
BaHMUS;

5. TpEUINHBI TEKTOHUYECKOTO IPOUCXOKACHNUS.
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[To pa3smepam Hambomnee MPOCTHIM SBISIETCS JEIEHUE MyCTOT Ha
TPH KaTETOPHH:

1. cyOkammsipablie ¢ cedernneM MeHee 0,005 MM, B HUX JKHUIKOCTh
CBs3aHA B BUJE IUICHOK HA CTEHKAX W HE IBUTAETCS;

2. xamuwuisipaeie ¢ cedyeHueM oT 0,005 mo 0,1 MM, B KOTOpBIX Ha
nepeMenieHne AeMCTBYIOT CHITBI KalTMJUISIPHOTO TaBIICHIS,

3. cBepxkammwuisipable kpymaee 0,1 MM, B HIX BO3MOXKHO JBHKE-
HUE KHUJIKOCTH MOJI BIUSHUEM CHIIBI TSDKECTH.

[To BumaM BBIACTSIOTCS MOPHI, KABEPHBI, OMOIYCTOTHI U TPEILIUHEIL.

Ilopamu TPUHATO HA3BIBATH ITyCTOTHI B OOJIOMOYHBIX TOPOAAx
MeXJy 3epHamu (TpaHysiaMH), TTOPUCTOCTh HAa3bIBAETCS MEX3EPHOBOM
(MeXrpaHyJIsipHO#), & COOTBETCTBEHHO H KOJIIEKTOPBI.

BenuunHa mOPUCTOCTH 3aBUCHT TJIABHBIM 00pa3oM OT (popmel 3e-
peH (HO He OT WX pa3Mepa, €ClIM TopoJia XOPOIII0 OTCOPTHPOBaHA), OT
XapakTepa B3aMMHOI'O PACHOJOXKEHHUsS (T. €. YKIAIKH), CTCIICHH OKa-
TAHHOCTH, OJTHOPOJHOCTH 3€peH W Hanuuus uemenra. [locneanee o0-
CTOATEIHCTBO UMEET 0COOEHHO OOJBIIOE 3HAYCHHE IS ITeCYAHBIX KOJI-
JIEKTOPOB, B KOTOPBIX MPHUCYTCTBHE TJIMHUCTOIO WJIK U3BECTKOBHCTOTO
[IEMEHTA 3HAYUTEIBLHO CHIDKAET KO (MUIIUEHT MOPUCTOCTH.

Konmekropckue CBOWCTBa TOPHOW TMOPOIBI OMpEAeNstoTcs ¢op-
MO M XapaKTepOM IOp 1 MyCTOT. B 3aBUCMMOCTH OT pa3mepa mop pas-
JUYal0T MAKpo- M MHUKPOIOPUCTOCTh. MaKpomopsl MMEIOT pa3Mepbl
oonee 1 MM, Mukporopsl — MmeHee 1| MM. Cper MUKPOTIOpP BBIIEISIOT
Takke KamwusapHble mopkl (muametp ot 0,1 go 0,0002 mm) u cyOka-
NUIspHbIe (YabTpakanwuIsipHbie) mopsl (quametp menee 0,0002 mMm).
IMopoapl ¢ cyOKamWUIAPHBIMH TOpaMH JJIsi HETH NPAKTHYECKU
HENPOHUIIAEMEI.

Kasepnamu na3pIBatOTCS MyCTOTHI, BO3HUKIIINE B Pe3yIbTaTe PacTBO-
peHMsI [IEMEHTA, BhIIIENaurBaHNs KAKUX-THO0 MUHEpasioB. OcoOEHHO OHU
XapakTepHBbl I KapOOHaTHBIX Mopoll. Pasmepsl kaBepH pasnuyssl. lle-
HIEphl TAKKe SBISIIOTCS PAa3HOBHUIHOCTBIO ITYCTOT —BBIIICIAUMBAHMS.
K cBoeoOpa3HpIM ImycTOTaM BBIIIETaYUBAHHS OTHOCSITCS ITyCTOTHI B OOJTH-
TOBBIX M3BECTHSKAX, KOIZIA OOJMUTHI MOJHOCTHIO MM YaCTUYHO BBILIETA-
YHMBAIOTCA M MOXKET OCTAaThCs CKEJET U3 CKPEIUIAIOIIEro UX LemMeHTa. Ta-
Kasi CTPYKTypa KOJIJIEKTOpa Ha3bIBAETCA OTPUIIATETIHHO OOJUTOBOM.

Tpewunbl 3TO TYCTOTHI COBEPLIEHHO APYTOro IMPOHCXOXKIACHUS —
Pa3pbIB CIUIOIIHOCTH MOPOJ. BIIEnsoTes 1Be KpyIHbIE TPYIIIBL: JIUTOre-
HETHYECKHE M TEKTOHWYECKHE TPELMHBI, BHYTPH KOTOPBIX €CTh Pa3HO-
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BUIHOCTH. Cpe/IH JIMTOrCHETUYECKHUX PA3IMYAOTCs TPELIMHBI UAareHETH-
YeCKHe, BO3HHUKIIUE MPU YIUIOTHEHHH OCAJlKa, KaTareHETHYeCKHe, BO3-
HUKIIAE Y€ B TOPHOW TMOPOJE MpU MEPEKPUCTALIU3ANNHA U T. 1., €CTh
TpEemMHEI U OoJee TITyOOKHX cTafuii mpeoOpazoBaHus mopoa. TexkToHmye-
CKHE TPEUMHBI (POPMHUPYIOTCS MO BIUSIHUEM PA3TAYHBIX TPUYHH.

[TycToThI, 00YCIOBIHUBAIONINE TPEIIUHHYIO EMKOCTh KOJUIEKTOPOB,
TaKKe TOIPa3ICIISIOTCS Ha MUKPOTPEIIHHEI (C pacKphITOCcThIO 110 0,01-
0,1 MM) U MakpOTpPEIIMHBI, KOTOPBIE XOPOILIO MPOCICKUBAKOTCS BU3Y-
anbHO (¢ packpeITocThio Oosee 0,1 MMm) (o E.M.CmexoBy).

HexoTtopsie ucciaenoBaTeny BELICISIIOT fuonycmomsl. buomnycro-
ThI OBIBalOT BHYTpU(POpPMEHHBIE U MexdopMmeHHble. K mepBbIM OTHO-
CSITCA BHYTPEHHHE ITYCTOTHI B PaKOBWHAX (KaMepbl aMMOHHTOB, (opa-
MuHHbEp U Ap.), a TaKKe MyCTOThI, Pa3[elICHHBIC MEPEropoaKaMHu,
BHYTPU KOPALJIOBBIX ckeneToB. K Mexx(hOpMEHHBIM OTHOCATCS MYCTOTHI
MEXy PAKOBHUH B U3BCCTHAKAX-PAKYIIHIKAX.

Takum 00pa3zoM, MmepeuncICHHbBIC MOPbI, TPSUIMHBI U KaBEPHBI, 32
UCKJTFOUCHHUEM TEPBOrO CIydas, MOSBISIOTCS B MOPOJIC B OCHOBHOM
nocie oOpa3oBaHUsl CaMOW IMOPOJBI, BCIEACTBUE YEro MX HAa3bIBAIOT
BTOPUYHBIMH (dnUceHemuyHbiMuy) TIO OTHOIICHHIO K mopoje. [lops
MEXy YacTHIaMH (3epHaMK) 0OJOMOYHBIX TOPOJ, BOSHUKAIOIINE O/
HOBPEMEHHO ¢ (OPMHPOBAHMEM IMOPOJIbI, HA3BIBAIOTCS MEPBUYHBIMH
(cuneenemuunvimur).

CBoncTBa Nopoa-KONneKkTopos

Kak moka3zpiBaloT McclieIoBaHusl, He Bce MOPBl U KaBEPHBI B TIOPO-
Jlax 3aloJTHEHBI (UIIOUIOM, TaK KaK 4acTh UX HUX W30JIMPOBaHa, T. €. HE
COoO00IIaeTcst ¢ IPyruMU OTKPBITBIME Topamu. [lpu onpeneneHun Koi-
JIEKTOPCKUX CBOWCTB MOPOJ] MHTEPEC MPECTABISIIOT TOIBKO T€ MyCTO-
ThI, KOTOPBIE 3aIOJIHEHBI )KUAKOCTBHIO MITH Ta30M H 110 KOTOPHIM MOKET
nsuratbes Guronn. [lostomy paznuuaroT o0myro (aOCOMIOTHYIO) U OT-
KpBITYIO0 mopucTtocTd. OOImas mOpHCTOCTh — 3TO CyMMapHBIA 00beM
BCEX TIOP, KaBEPH, TPEUIMH (OTKPBITHIX W 3aKPBITHIX); OTKPBITAs MOPH-
CTOCTb — 00BEM COOOIIAIOLINXCSI MEXIY COOOH Mop, KaBepH, TPEILUH,
3aMmoNHEeHHBIX (ionaoM (HedThio, Ta30M WiIK BoAoH). OTKphITas 1O-
PHCTOCTh BCETJia MEHBIIIE OOIIel Ha BeIMYHMHY 0ObheMa W30JHpPOBaH-
HBIX (3aMKHYTBIX) MOp W MycTOT. DPdeKkTuBHas MOPUCTOCTh — CyM-
MapHBIA 00bEM COOOLIAIOIINXCS TIOP, 3aHATHIX HEPTHIO WM Ta30M.

95



Koagppuyuenmom obweti nopucmocmu (K,) Ha3pIBaeTCSA OTHOMICHUE
cymmapHoro oorema Bcex mop (EW) x obmemy o6wemy mopoasl (V):
k. =2WIV. Kosgpguyuenmom omxpuimoii nopucmocmuy Ha3BIBAETCA OT-
HOIIIEHHE 00beMa COOOIIAIOIIMXCS TIOP, KaBEPH, TPEIIUH K 00IIeMy 00b-
emMy nopoJiel. Koaghuyuenmom sgpghpexmusnoni nopucmocmu Ha3bIBACTCS
OTHOIIICHHE O0BEMa COOOIMAIONIMXCS ITOp, KaBEpH, TPEIINH 3aHATHIX
He()THIO WITH Ta30M K 00meMy o0beMy nopossl. [lopuctocTs BeIpaskaeTcst
B MPOIICHTAX, KOAPQUITUSHT MOPUCTOCTH B TOJSAX CAMHUIIBL.

OtHomieHne o0beMa HedTH, coOAepIKaIeics B IOPOBOM IIPO-
ctpaHcTBe moponsl (Vy), K 00beMy Bcex Mop He()TEHOCHOTO IuIacTa
(V.) HaseiBaetcst koagpguyuenmom negpmenacwviugennocmu. K=V, V..

AHAIIOTHYHO ONpEIeNseTcs: Kodphuyuenm 2a30HACLIYEHHOCIU —
OTHOIIICHHE 00beMa TOp, 3aHATHIX T'a30M, KO BCeMy 00beMy Mop Tuia-
cta. HedTe- 1 ra3oHaChIIEHHOCTh TAKXKE BBIPAKAIOTCS B MPOIICHTAX,
KO3 GUITUCHT — B JIOJISAX CAMHULIBI

JIpyruM, HCKITIOUUTEIFHO BaXHBIM (DU3UUCCKUM MapaMeTpoM, Xa-
PaKTEepHU3YIONINM KOJUIEKTOpCKHE (Tpexke Bcero, (hUiIbTpaIliOHHBIC)
CBOMCTBAa TOPHBIX TOPOJ U MX HPOMBIIUICHHOE 3HAUCHUE, SBISCTCS
NpoHUYAEeMOCHb — CIOCOOHOCTh TIOPOJ MPOMYCKaTh depe3 ceOsl Ku-
KOCTH WJIM Ta3bl MPH HAIWYMHU Tiepenaa aaBieHus. Eciu mopucrocts
00yCJIOBIMBaET €MKOCTh KOJUIEKTOPA, TO MPOHUIIAEMOCTh OIpE/essieT
MPOMYCKHYIO CHOCOOHOCTH KOJIJIEKTOpA, a, CIIEJ0BaTeIbHO, MPOU3BO-
JUTEIIBHOCTh CKBKHH M B M3BECTHON Mepe KOAQPUIUEHT CyMMapHO
He(Tera300TaauM macTa. 3a eJuHMIy nponumaemMoctn (1 MkM®) mpH-
HUMAETCS TakKas MPOHHUIAEMOCTb, ITPH KOTOPOW Yepe3 IMOINEPEUHOe ce-
yenne B 1 cm? npu nepenaje aasinenus B 0,1 Mlla 3a 1 ¢ npoxoaur 1
CM° JKHIKOCTH BSI3KOCTBIO B 0,001 Ila-c.

Enmnnia usmepenns — m°. Tak KaKk BeJTMUMHA M° OUEHb BEJIHKA, TO
HCIIONB3YIOT MUKpoMeTpsl — 1 Mkm® = 107 M°. BHecHCTeMHAs eIHHH-
na — Japen (Jla) (mwummapen — mJla). 10a = 1,012 Mm%, 1 mfla =
1,012 10°° mxm’,

PasznuyaroTcs cnenyromuye BUIbI IPOHUTIAEMOCTH:

— abOcomotHas (¢u3nyeckas) MPOHHMIIAEMOCTh IOPUCTON Cpelibl
JUIsE Ta3a WM OJHOPOIHON JKMIKOCTH TPU OTCYTCTBUH (DHU3HMKO-
XUMHYECKOT0 B3aUMOJICHCTBHSI MEXK 1Y JKUIKOCTBIO M TOPUCTON Cpeaon
Y TIPY YCJIOBHU 3aIIOJTHEHHUSI TIOP CPEJIbI Ta30M WIIH KHUIKOCTHIO;
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— 3¢ dexruBHas (hazoBas) MPOHUIIAEMOCTh IOPUCTOM CPEIbI, IS
JTAHHOTO Ta3a WU XHUAKOCTH NPU OJHOBPEMCHHOM HAIIMYUH B MOPax
JIPYToH (pa3bl — KUJAKOCTHU HITU ra3a;

— OTHOCHTENIbHAasl TPOHHIIAEMOCTh, KOTOpasi OIpPENeNseTcs OT-
HomreHneM 3(h(QEKTUBHON MPOHHUIIAEMOCTH K aOCOIOTHON M BEIpaXka-
eTrcs 6e3pa3MepHON BETMYNHOW MEHBIIE ¢AMHUITBL.

[Ipu 3anonnenun HedThI0O ToNbKO 20-30 % oObemMa MOPOBOTO
MPOCTPAHCTBA B OCHOBHOM BOJIOHACKHIIIEHHOTO KOJUIEKTOpa (a3oBas
MPOHUIIAEMOCTh IJIs1 HETH CHWKAETCS IIOYTH A0 HYJS M JBIKEHHE
He()TH MPAKTUYCCKH MTPEKPAIaeTCs.

IIpy TNOCTOSIHHON MOPUCTOCTH MPOHULIAEMOCTh MOXKET CylIe-
CTBEHHO BO3pacTaTh MPH YBEIMYEHUH KPYIMHOCTH 3€pHa, TaK Kak,
MIpeKIe BCEro, 3aBUCUT OT Pa3MEPOB MyCTOT U 3€PEH, CIararoux rop-
HBIE TIOPOIBI.

Kpome Toro, mpoHHIIaeMOCTh MOPOMA-KOJJIEKTOPOB 3aBHUCHT OT
TUIOTHOCTH YKIIQJKH W B3aHMMHOTO PACIOJIOXKEHHS 3epeH, OT CTENEeHH
OTCOPTUPOBAHHOCTH, IIEMEHTAIINN U TPEIIMHOBATOCTH, a TaKXKe OT B3a-
MMOCOOOIIIAEMOCTH TOpP, KaBEPH W TPEIIMH, OSTOMY IOBBIIICHHON
MPOHUIIAEMOCTHIO O0JIAZAI0T KPYITHO3EPHHUCTHIE XOPOIIO OTCOPTHPO-
BaHHBIC MECKH, HECIIEMCHTUPOBAHHBIC HJIU CJIa0OCIIEMESHTHPOBAHHBIC
necyanuku. Ciabo TPOHUIIAEMBIMHU TTOPOJAMHU SBJISIOTCS TIUHBI, TJIH-
HUCTBIE CJIAHIIbI, CHJIbHO CIIEMEHTHPOBAHHBIE TIECUaHNKH, OKPEMHEIbIE
W3BECTHSKH, COJICHOCHBIE THIIC-aHTHIPUTOBBIE OTJIOXEHHS (dBaIropu-
Th1). OIHAKO B psAJE CAy4YacB aHTUAPUTHI PUOOPETAIOT MOBBIIICHHYIO
TPEIIMHOBATOCTh W TOT/IA OHHM CTAHOBSATCS MOJYKOJUIEKTOPOM HITH TI0-
JMYTIOKPBITIIKON. [ TMHBI, Kak W3BECTHO, O0JIAAf0T OOJBINON MOPUCTO-
CTBbIO, HO, MOCKOJIBKY OHa OOYCJIOBJIEHA CYOKaNmULIPHBIMH TOpaMH,
TJIMHBI TPAKTUYECKH HENPOHHUIIAEMbI U ITOTOMY UTPAIOT POJIb MOKPHI-
IIeK B HE(PTSAHBIX ¥ Ta30BBIX MECTOCKOIIIICHHSAX.

Crtporo roBops, IpH BbICOKUX JABJICHHIX BCE MOPOIBI B TOW WK
WHOU cTeneHn npornnaemsl. [loatomy .M. I'yOxun npennaran roBo-
PUTH O TPYTHO MPOHUIAEMBIX U JIETKO MTPOHUIAEMBIX TTOPOJIaX.

CrniocoOHOCTB MOPO-KOJIEKTOPOB MPOITyCKaTh uepes ceds dumona
3aBUCHT OT CBOWCTB, KaK MOPOJbI, TaK M JBMKYIIErOCs B HEeU Quironia
(HedTH, raza, Boabl). DKCIEepUMEHTaNbHbIE naHHbie A.A. XaHWHa
(1965) moka3anm, 4TO MPU OJHOM U TOW K€ MPOHHUIIAEMOCTH (TI0 Ta3y)
CyMMapHOE 3HAYCHHE OTKPHITOW TOPHCTOCTH BHINIE Y I[€CYaHO-
AJIEBPUTOBBIX TIOPOA 0OJiee TOHKOTO TPaHyJIOMETPUYECKOTO COCTaBa,
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TaK KaK B HUX Pa3BUTHI MOPHI Oosee TOHKUX cedeHuil. CyMMapHbIi OT-
KPBITBIH 00BeM 3THX mop OyneT Gosblie oObeMa MOp MOPO, CIOKEH-
HBIX 00Jiee KPYITHBIM IO pa3Mepy 0OJIOMOYHBIM MaTePHAIIOM.

[Ipu omHOM W TOM XK€ COAEp)KaHWU LIEMEHTHPYIOIIEro BEMeCTBa
pe3Koe MajeHrue MPOHHULAEMOCTH HAOJIOAaeTCs, MPEXAe BCEro, y Io-
pox ¢ OoMbIeH MIOTHOCTRIO, TNIOXOH OTCOPTHPOBAHHOCTHIO U OKAaTaH-
HOCTBIO 3€peH, TaK KakK I[eMEHTAIUsl CyIIECTBEHHO YMEHbBIIAET MOpH-
CTOCTb, 4TO, B CBOIO OUepE/lb, BEAET K YBEIIMUCHUIO IIOTHOCTH TOPO/I.

[Ipu paBHOMEPHO-IOPOBOM THIIE IIEMEHTa, OJAHOPOIHOM TpaHyJjIo-
METPHUYECKOM COCTaB€ M OIMHAKOBON KOMIIOHOBKE 3€peH B TOPOAax
HaOI0JaeTcs YMEHBIIIEHHE TPOHUIIAEMOCTH C YBEIMYEHHEM IUIOTHOCTH.

Crenyer TakXe OTMETHTh, YTO KOJJICKTOPHI XapaKTEepPH3YIOTCS
pa3sHOI BeNMYMHOW MPOHHUIIAEMOCTH BJOJb HAIUIACTOBAaHUS TOPOA U
MIEPIICHANKYIISIPHO K HEMY, B TIEPBOM CIIydae MPOHUIAEMOCTh 3HAYH-
TEJIBHO OOJIBIIIE, YEM BO BTOPOM.

HCCMOTpSI Ha 3HAYUTCIbHBIC U3MCHCHUA KOJIJICKTOPCKUX CBOMCTB
TUTACTOB B TIPEJENiax a)Ke OJHOTO MECTOCKOIUICHUS (BBHULY H3MEHEHUS
JIUTONIOTO-(PaUANbHBIX YCIOBHUI), MPU HANWYUU JOCTATOYHOrO (pakTu-
YeCKOro Marepualia PeKOMEHAYETCsl COCTaBJIEHHE KapT paBHBIX MOPH-
CTOCTH W TPOHUIAEMOCTH. TakWe KapThl TPEACTABISIOT OOJBIION
MPAaKTHYECKUH MHTEpeC TpU TOJICUeTe 3amacoB HeTH U ra3a, a TaKxke
NIPY COCTABJICHUH MPOEKTOB pa3pabOTKH MECTOCKOTIICHUH.

Knaccudumkauma nopoa-konnekropos

I''". TeomopoBuY BBLIENSET TPU OOJBIIME TPYHIBI KOJUIEKTOPOB
HepTH W Ta3a:  PaBHOMEPHO-NIPOHHIIAEMbIE,  HEPABHOMEPHO-
NPOHHLAEMBIE U TPELIMHOBATEHIE.

Tlo BenmmumHe KO3((HUIMEHTA TPOHHIAEMOCTH, MKM’, BCE TOPO/IBI-
KOJIJIGKTOPBI OH pa3jieisieT Ha MSATh KJIaccoB: | — oueHp XOpouIo npoHu-
naemble — Oonee 1; II — xopomo nponunaemsie — 0,1-1; 1l — cpenne
nponuraemeie — 0,01-0,1; 1V — cnabonponunaemseie — 0,001-0,01; V —
Henponumaemsie — menee 0,001.

[IpakTHueckoe 3HAaYEHHWE C TOUYKU 3PEHUSI HEPTEHAKOIUIEHUS U
HEPTEOTHauN UMEIOT KOJUIEKTOPBI MEPBBIX TPEX KIIACCOB, a JUIA ra3oB
taxxe u IV kiacc.

Uccnenopanms [1.I1. ABmycuna u M.A. LIBeTKOBO# moKa3ayin, 94To
MPOHULAEMOCTD 3aBHCHUT, MPEXKAE BCET0, OT CTPYKTYPHI IEPOBOTO MPO-
cTpanctBa. MMy BriepBble ObUIa MpeUIOKeHa Kiaccu(UKAIMOHHAS
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cXxeMa KOJUIEKTOPOB MO BETWYMHE OTKPBITOW MOPUCTOCTH, %o, U BbIJE-
JIEHO IATh KaaccoB: A — 6onee 20; B — 15-20; C — 10-15; D — 5-10; E —
MeHee S.

Komnmexktopsl yka3aHHBIX KJIAaCCOB, B CBOIO OYEpEIb, NEIHINCH HA
noakiaccel. [IpakTudeckoe 3HaU€HHE UMEIOT KOJIJICKTOPHI MEPBBIX Ue-
THIPEX KIIACCOB.

[TopoasI-KOUIEKTOPEI HEOOXOIUMO KITaCCH(DHUITMPOBATH TAKKE 10
UX PACHPOCTPAHEHHOCTH U MO BBIACPKAHHOCTU JTUTOJIOTUM U MOITHO-
CTH, T.€. II0 OCHOBHBIM MapaMeTpaM, XapaKTePU3YIOIIUM HUX E€MKOCTb,
CIOCOOHOCTH TPOITyCKaTh, COAEPX aTh (COOMpaTh) W OTHaBaTh (prron-
Il [Io 3TUM THpHU3HAKAM MOXCHO GblOeIUMb NOPOObLL-KOLIEKMOPbI,
umeroujue pecUOHAaIbHoe, 30HAIbHOE U TOKAIbHOE PACNPOCMPAHeHUe.

PernonanpHO pacmpocTpaHEHHBIE TOPOABI-KOIIEKTOPHI ITHUPOKO
Pa3BUTHI B TIpeeNax 3HAYNTEIHHON IJIOMIany o0JacTel reHepanui U
aKKyMyJsiuud Y B, rie He oTMedaeTcsl CyLIECTBEHHbIX U3MEHEHUM MX
JUTOJIOTUYECKON XapaKTEPUCTUKU U MOIIHOCTEHN (Hampumep, MOpoIbi-
KOJUIEKTOPBI MHOIIEHOBOTO BO3pacTa ['po3HEHCKOro paiioHa, MpOayK-
THUBHASI TOJIIA AMIIEPOHCKOTO MOIYOCTPOBA). 30HATBHBIE KOJUICKTOPHI
MMEIOT OTHOCUTEIHHO MEHBIIYIO IJIOMAIh PACIIPOCTPAHEHUS, OXBAThI-
BalOT 30HBI He(DTEra30HAKOIIEHUS WM 9acTH He(Tera3oHOCHON obia-
CTH, B OTIIMYME OT JIOKAIBHBIX IMOPOA-KOJUIEKTOPOB, PA3BUTHIX B IIpe-
JleJax JOKATBHBIX CTPYKTYp WM TPYIIBI HECKOJIBKUX CMEXKHBIX Me-
CTOCKOTLJICHHH.

MN3mMeHeHne KONNMeKTOpPCKMX CBOUCTB C rnyouHomn

B cBsi3u ¢ HEOOXOAMMOCTBIO OCBOEHUS OOJIBIINX TJTyOUH B HACTO-
siiee BpeMsi 0co00e BHUMAaHHE YACTSICTCS HU3YUCHHIO 3aKOHOMEPHO-
CTel M3MEHEHUS KOJUIGKTOPCKUX CBOWCTB FOPHBIX MOPOJ Ha IIIyOMHAX
Ooisee 5 kM.

C yBenumueHHeM TITyOHHBI 3aJIETaHus TTOPOJI-KOJJIEKTOPOB T10]T BIIHS-
HHEM Ire0CTaTHYEeCKOr0 IABIICHHS PACTET UX TUIOTHOCTB, & CJIEJIOBATENBHO,
YMEHbBIIAETCS] MOPUCTOCTh M YXYALIAIOTCS €MKOCTHO-(HIBTPAIHOHHBIC
CBOHMCTBA. DTO OTHOCHUTCS MPEUMYILECTBEHHO K TPaHYJISPHBIM KOJUIEKTO-
paM, KOTOpbIE TIOABEPIKEHBI YITIOTHEHHIO OOJIBIIIE, YeM JPYrHe MOpPOIbL.
OnHaKo HapsIy ¢ 3THM B psijie PaliOHOB W3yYEeHHE MATEPHAIIOB ITyOOKHX
1 CBEPXIVIYOOKHMX CKBAKHH IOKA3ajI0, YTO B OTIEIBHBIX HHTEPBAIax I1y-
OWH yJIOBJICTBOPUTENBHBIE KOJUIEKTOPCKHIE CBOHCTBA TEPPUTCHHBIX ITOPOJT
COXPAHSAIOTCS, & MHOT/IA AK€ YITyUIlIaroTCs.
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B ocCHOBHOM yIydilieHHE KOJUIEKTOPCKUX CBOKMCTB C TJIyOWHOI
HaOMmoaaeTcss y KapOOHATHBIX WM JIPYTUX, CHIBHO YIDIOTHEHHBIX XPYII-
KHX TIOpPO/I, TIOABEPKEHHBIX PACTPECKUBAHHUIO I10J] BIMSHHEM TEKTOHHYE-
CKUX HAIPSDKCHHH, a TaKKe B CBSI3M C IMPOLIECCAMM KaTareHETHYECKOIo
WU3MCHeHHs. B 3aBUCHMOCTH OT MHTCHCHUBHOCTH U TPOJOJKHTEIIBHOCTH
BIMSIHUSI OTUX TPOIIECCOB HA MOPOJY (BIHSHKE TEMIICPATYPhI, JTABICHHUS,
pacTBopsitolIiee EHCTBIE TOPSIYKUX MOA3EMHBIX BOJ U T. 1) hopMupyercs
00JTMK TIOPOJI-KOJICKTOPOB HA OOJBINNX TITyOUHAX.

Takum 00pa3oM, HEKOTOPOE YMEHBIICHHE EMKOCTH IOpPOJI-
KOJUICKTOPOB Ha OOJIIIMX TIyOWHAX BCIEICTBHE YIUIOTHEHHS, IO-
BUJIUMOMY, JO HEKOTOPOH CTENEHH KOMIICHCUPYETCS TOSBICHUEM
TPEIIMHOBATOCTH U BTOPUYHBIX TOP-KaBEPH.

OnpeneneHune KONMeKTOPCKMX CBOUCTB rOpHbIX nopoa

Konnexropckue cBoiicTBa ropHBIX MOPOA (ITOPUCTOCTH, MPOHHUIIA-
€MOCTbh) IPAKTHUECKH MOYKHO ONPEACITIHTH!

— JabopaTOpHBIM IyTEM MpPH HAIWYAH OOPa3IOB U3 CKBAXKHUH
(kepHa) WM M3 €CTECTBEHHBIX OOHAXKEHWH (MMEIOTCS CIIeHaTbHEIC
YCTaHOBKH JJIs1 aHAJIN32a TUIOTHBIX U PHIXJIBIX TOPOJ);

— TI0 TIPOMBICJIOBBIM JJaHHBIM (IO MTPOM3BOAUTEIHHOCTH IKCILTya-
TaIIMOHHBIX CKBAXKHH);

— MO0 KOMIUIEKCHBIM gaHHbM [ YC.

OTKpBITYI0O TOPUCTOCTH MOPOA-KOJUIEKTOPOB B J1a0OPaTOPHBIX
YCIIOBUSX Yallle ONpeAessiIoT MeTogioM [IpeoOpaskeHcKoro myreM 3a-
MOJTHEHUS ITYCTOT OYHUIIEHHBIM KEPOCHHOM U B3BEIIMBAHUS, IPEIBAPU-
TEJIBHO HKCTParupoOBAHHOTO M BBICYIIEHHOTO 0o0pas3ua B BO3IyXE U B
kepocuHe. [Ipumensiercsi Takke METOJl HarHETaHUs PTYTH IOA BBICO-
KM JIaBJIIEHHEM B 00pa3ilbl MOPOBI Mocye MpeABAPUTEIILHON OTKAUYKU
Bo3ayxa. CyIIecTBYIOT U APyTrue METOABI ONPENEIECHUs OTKPBITOH Io-
PUCTOCTH TMOPOJ, HANPUMEP, C TOMOIIBIO PA3JINYHBIX T'a30BbIX MOPO-
3umeTpoB (Bambopna u bantunra u np.).

Ha mnpaktuke mopucTble W NPOHMIIAEMBIE TOPOABI B paspe3ax
CKB2)XMH BBIICISIIOT Ha OCHOBAaHMHM KOMIUIEKCHOTO aHalM3a IaHHBIX
I'MC. B pesynbrate ompenenstorcss Ko3(p(UIMEHTH MOPUCTOCTH H
He()Te- U Tra30HACHIIIEHHOCTH, UCTIOJIb3YEMbIE MPH TOJICUETE 3aracoB
VB, a Taxke K03pPUIHEHT TPOHULAEMOCTH, HEOOXOIUMBII ITPH MPO-
EKTUPOBAaHUH pa3 pabOTKH MECTOCKOIIIICHHSI.
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[lepBoe 1 oueHb MPUOTMIKEHHOE MTPEICTABICHNUE O KOJUIEKTOPCKUX
CBOMCTBax IMOPOA MOXHO TOJYYUTh MO KPUBBIM OYPHUMOCTH TOPO/I.
Kax npaBuio, mpu OypeHuN WHTEpBAIBl pa3pes3a, B KOTOPBIX pacioia-
raloTCsl KOJUIEKTOPBI, XapaKTEePHU3YIOTCS OONBIITUMH CKOPOCTSIMH IIPO-
XOJIKH, YeM UHTEPBAJIbI IJIMHUCTON YaCTH pa3pesa.

MopoabI-noKpbIWKK (nronaoynopbl)

OpnHo M3 00s3aTeNbHBIX YCIOBUI (POPMHUPOBAHUS M COXPaHCHUS
MPOMBIIIUICHHBIX CKOTUICHUM He(TH U ra3a B 36MHOHN KOpe — HAJIMYKE B
paspese He TOJIBKO MOPOI-KOJUIEKTOPOB, HO M TIOPOA-TIOKpHIIIEK ((pirro-
HJI0YTIOPOB).

OMIOUAOYIOPEl  Pa3IUYaAOTCS IO XapaKTepy paclpOoCTpaHCHUS
(IPOTSKEHHOCTH), 10 MOIHOCTH, JIATOJOTUYECKHM OCOOEHHOCTSIM,
CTETNIeHH HAPYIIEHHOCTH CIUTOIIHOCTH, MHHEPAIFHOMY COCTaBY W T. .
OtumH ke HaKTOpaMu ONPEACISIIOTCS UX SKPaHUPYIOIIUE CBOMCTBA.

HaunGonee HagexxHsie (HhIFOMAOYTIOPHI — TITUHUCTHIE TOIIIN U HBa-
MOPUTHI (CONb, THIIC, AaHTUAPHUT). TPEIHUHOBATOCTH, MTPUCYTCTBHE TPO-
CJIO€B TMECYAaHUKOB, aJIECBPOJUTOB YXYAIIAIOT KaueCTBO U HAJCKHOCTh
MOKPBIIIICK.,

[To BeImEpKaHHOCTH (IFOMIOYIIOPOB B Ipenenax HedrerazoHoc-
HBIX IPOBUHIIMK U 00JNacTel, 30H HehTera3o0HaKOIICHUsI U MECTOCKOTI-
JieHui HedTH U raza D.A. bakupoB BIIEIHI peruOHANIbHBIC, CyOperu-
OHAJIbHBIC, 30HATILHBIE U JIOKAJTbHBIE (MITFOMIOYITOPHL.

1. PernonansHbie (UIFOMIOYTIOPHI PACIpPOCTpaHEHBI Ha BCEH Tep-
PUTOPYY TPOBHUHIINH WU Ha 3HAYUTEIILHOHN €€ JYacTH.

2. CyOpervoHayibHble (QIOUIOYIIOPHI PACIPOCTPAaHEHBI B Ipee-
JaX KPYIMHBIX TEKTOHHYECKUX AJIEMEHTOB | mopsiaka, K KOTOPBIM TIpH-
ypoueHbl He(hTEera3oHOCHbIC 00JIACTH.

3. 3oHalIbHBIC — PACIPOCTPAHCHUE OIPAHUYMBACTCS 30HOM HedTe-
Tra30HAKOIUICHHUS WM YacThi0 He()TEera3oHOCHON O0JIaCTH, IPUYpPOYCH-
HBIMH K CTPYKTYpHBIM 3sieMeHTaM |l mopsinka (BanooOpa3HbIM MOJTHS-
TUSIM WM K TEKTOHUYECKHMM O0JI0KaM, OOBbEIUHSIIONIMM HECKOJIBKO JIO-
KaJIbHBIX CTPYKTYP).

4. JlokanbHbIe QIIFOUIOYTIOPHI PACTIPOCTPAHEHBI B MpeesiaX OJIHO-
0 WJIM HECKOJBKUX OJIM3KO PACIIOIOXKEHHBIX MECTOCKOIUICHHM M He
BBIXOJIAIT 32 MIPEAEITbl 30HBI He)TEra30HAKOTUICHHUS.
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ITo skpanupyromieil COCOOHOCTH (B 3aBUCUMOCTH OT MPOHHIIAE-
MOCTH H JaBJICHHUS MPOPbIBa ra3a) A.A.XaHUH pa3IeIiI MOKPBIIIKHA Ha
st rpym.(Tadu. 9.1)

Tabnuua 9.1
MakcumanbHblil | Okpanupyromas | AOGcomoTHas {_[[aiﬂi?;;
I'pynna JAaMETp CHOCOOHOCTh | IPOHUIIAEMOCTh praza
2 s
l'IOp,MKM HOKpLIHIKI/I 110 ra3y, M MIIa
A <0,01 Becbma <102 >12
BBICOKasA
b 0,05 Bricokas 1070 8
C 0,30 Cpemsis 10" 55
pil| 2 [Noumxennas 108 3,3
E 10 Huskas 10" <0,5

BriBog: «HedtsHOE My ra3oBoe MECTOPOKICHHE — 3TO TAKOE CO-
OTHOLICHWE B MPOCTPAHCTBE MOPOJ-KOJJIEKTOPOB H  TMOPO-
¢rona0ynopoB, Mpu KOTOPOM B pe3yJIbTaTe MUTPALUH B 3eMHON KOpe
pasnu4HbIX (QIIOUI0B MOXKET cPOpPMHUpPOBATHCS U CTAOMIBHO COXpa-
HSTHCS POMBIIUIEHHOE CKOTUICHHE YTIIEBOIOPOAOBY.

Takum oOpazom, ansi TOro, 4ToOBI CPOPMHUPOBAIOCH He(TSIHOE
WIN Ta30BOE MECTOPOKACHHE HEOOXOIMMO HAIMYME KaK caMod HedTH
(raza), Tak W TOPOJA-KOJUIEKTOPOB, C COOTBETCTBYIOIIMMH E€MKOCTHO-
(GUIBTPAIIIOHHBIMH CBOWCTBAMH B KOTOPBIX 3TH He(Th (ra3) MOTyT
MUTPUPOBATh B MPOLECCE IBOIIOUMHU 3€MHBIX HEIp M MOLIHON TOJIIH
nopoa-(GIroua0ynopoB, KOTOpas MpefoTBpaIlaeT paspylieHue chop-
MHPOBABUINXCS CKOIIJIEHUH.

Bomnpocsl aAjis1 camonpoBepKu

1. OxapaxrepusyiiTe MOpOABI-KOJUIEKTOpa MO TUITy M pa3Mepam
mycToT?

2. Kakwue cBoiicTBa MOpo-KOIJIEKTOPOB B 3HaeTe?

3. Kakue Tpu Oousblme TpyIbl KOJJIEKTOPOB HE(TH U Ta3a BbI-
nemnsiet I'.U.TeomopoBuy?

4. Kak u3MEHEHSIOTCS KOJJIEKTOPCKUE CBOICTBA C ITyOHHOI?

5. Kakum 00pa3oM NpaKTHUECKH OIPEIEISIOT KOJUIEKTOPCKUE
CBOMCTB TOPHBIX TTOPO?

6. Oxapakrepusyiite moposl (IIOUI0YIOPHI.
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Jlexknus 10
MNOHSITHUE O ITIPUPOJHBIX PESEPBYAPAX
N JOBYIIKAX HE®PTHU U TA3A

IInhan nexkuuu

1. TNousTHe O MPUPOTHBIX pe3epByapax.

2. Mopdomornyeckue THITBI IPUPOAHBIX PE3EPBYaPOB.
3. JloBymku HeTH M ra3a U X Kiaccu(puKaus.

MoHATME 0 NpUpPOAHLIX pe3epByapax

[IpupomHbie pe3epByapsl — MOHATHHHAS KaTErOpysl, KOTOpast OIpeze-
JSIeT €CTECTBEHHBIE MPHUPOIHBIE CHUCTEMBI U TO3BOJSET pa3padaThiBaTh
TEONIOTMIECKUE MOJENH I M3YYEHHs BIMSHHUS CTPOSHHS OCAIOYHBIX
TOJIII HA pacIipe/ielieHie B HUX 3allekell HeTH U Taza B JOBYIIKAX pas-
JIMYHBIX TEHETHYECKHX W MOPQOIOTHYECKHX THIIOB. AHAlM3 YCIOBHUH
dopmupoanus [1P, nx xiaccudukaiys 1 TUIU3AIKS C YUSTOM T'eHETHYC-
CKUX 1 MOP(OIOTUYECKHX TIPU3HAKOB MPEACTABISIET HE TONBKO TEOPETHU-
YECKUI, HO U, IIPEXKIE BCETO, IPAKTUIECKUI HHTEPEC.

Tepmun Bnepsoie BBen B. Bunibcon B 1934 rony, KOTOphIi MOHU-
MaJl IO/ TIPUPOJHBIM PE3ePBYapoOM €CTECTBEHHOE BMECTHIIUIIE IS
He()TH, Ta3a ¥ BOIBI

N.O. bpox (1951) ompenenwt 1P kak TopHYI0 TIOPOIY, B KOTOPOIA
MOJXKET MPOUCXOJUTH ITUPKYJISILHUS MOJBUXKHBIX BEIIECTB ((IIIOHIOB) B
Heapax.

A. Jleopcen (1967) npencrasnsn 1P kak yacTe mopoasl, coaep-
JKallel 3anexb HeTH U Ta3a, T.e. 1O CYIIECTBY MPUPOBHSUI 3TO TOHS-
THE K TIOHATHUIO COOCTBEHHO 3aJIeXH He(DTH U rasa.

B coBpemeHHOM TMOHMMaHUM TPUPOIHBINA pe3epByap — 3TO YaCTh
Hedrerazonocuoro komiuiekca (HI'K), mpencrarnsromias coOoi cu-
CTeMy TOPHBIX MOPOA B MpeZesiax 30HbI NMPOGMIsS CEIUMEHTALNH 3Je-
MEHTapHOT0 LUKJINTA (WIM HECKOJBKHX COCEIHHX B pa3pe3e LUKIH-
TOB), B KOTOPBIX MOTYT PEaJH30BaTbCA yCIOBHS MHUTPALNU U aKKyMy-
nsmun yriieBonoponoB (YB). OH xapakTepu3yeTcs CISAyIOIUMA T10-
Ka3aTeJsIMU:

- TUTIOM KOJUIEKTOPA;

- COOTHOIIIEHUEM KOJUIEKTOPa ¢ HEMPOHUIAeMbIMHU ((IIFOUI0YIIOP-
HBIMH ) IOPOAAMHU;
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- EMKOCTBIO;

- (hopMOH 1 yCIOBUSIMH 3aJICTaHMUS;

- TUAPOAMHAMUYECKUMH YCIOBUSMH U IJIACTOBOM SHEPrUEH.

CrnenoBatensHo, [IP cocTonT U3 ABYX OCHOBHBIX 3JIEMEHTOB: KOJI-
JIEKTOpa M OTPaHUYMBAIOIIUX €0 MOPOA-(DIIOMIOYIOPOB (PKPaHOB).
Bepxamii  ¢Gronmoymnop, OTrpaHWYMBAIONINI  IBIDKEHHE (ITFOMIOB
BBEPX, IPUHATO HA3bIBATh NOKPBILIKOM.

B xnaccudukammu I1P, npemioxennoit H.A. Epemenko (1988),
WCIIOJIb30BaHbI CIEAYIOLINE TOHITHS:

- KJ1acc;

- TCHETUYECKUH THIT;

- IOPAIOK;

- pPacpOCTPaHEHHOCTb;

- MopooruuecKuit THIL.

Krnacc mpupoaHoro pesepByapa ycTaHaBIMBAeTCA 110 JUTOIOTHYe-
CKOMY COCTaBy CJararolliX €ro KOJUIEKTOPOB M IEepPEKpHIBAIOLIETO
¢dronmoyopa: TEppUTEHHBIA, TeppUTreHHO-KapOOHATHEIN, KapOOHAT-
HO-TEPPUTCHHBIH, KapOOHATHO->BallOPUTOBBIH, BYJIKAHOT'€HHO-
0Cal0YHBIN, 0CaJOYHO-BYJIKAHOIeHHBIA U Jp. [Ipu onpenenenuun knac-
ca B IEPBOM YaCTH YKAa3bIBACTCS JIUTOJIOIMYECKHM COCTaB IUIacTa-
KOJUIEKTOpa, BO BTOPOM — MHOKpPBILIKUA. Tak Ha3BaHUE «TEPPUTEHHO-
KapOOHATHBIN» 03Ha4daeT, uro [IP cioXeH TeppUTeHHBIMU KOJUIEKTO-
pamMu ¥ KapOOHATHOHN TOKPBIIIKOM; «TEPPUTEHHBIIN» — YTO U IDIACT-
KOJUIEKTOP Y MOKPBIIIKA IPECTaBICHbl TEPPUTEHHBIMH ITOPOJAMHU.

OcHoBHble XapakrepucTuku [IP — eMKOCTHBIE U (PUITBTPAIHOHHEBIE
CBOICTBA M MX U3MEHYUBOCTH I10 Pa3pe3y U IO IUIOIMIAIN ONpPEAesIIOT-
Csl TEHE3UCOM TIOPO, O0pa3yIOIIMX MPHUPOIHEIN pe3epByap, TO €CTh
reHetudeckuM turnoM [1P. Ha ocHOBe M3ydeHus reHe 3uca OTIOKEHUN
OCYIIECTBIISIETCS IPOrHO3UPOBAHUE M TIOMCKH JIOBYIIIEK.

[Ipupoansie pe3epByapsl MOTYT OBITH MOHO- U MOJH(ALNUAIBHBI-
mu. Bo BTOpOM ciyuae, Hanpumep, meiab(oBble IECKH MOTYT CMEHSITh-
cs1 6apOBBIMU HIIN I€TTBTOBBIMH, a TIOCJETHUE — AJUTIOBUATBHBIMH 00pa-
30BaHHUSAMH, KOTOPBIE B COBOKYIHOCTH (POPMHUPYIOT €AWHYIO THAPOIHU-
HaMHYecKylo cuctemy. MonodauunansHsie I1P B OonbIIMHCTBE ciiydaes
MMEIOT JIOKATBHOE PacHpOCTpaHEHHE; PETHOHAIBHBIE K€ Pe3epByaphl
MOYTH BCerAa nonudanuaibHbL.

[lo xapakTepy B3aMMOOTHOLICHHUSI MEXAY dJIeMEHTaMH, 00pa3ylo-
MU pe3epByap, ONpeaelsitoT mopsaaok [1P — mpoctoii (coBepieHHBII
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Y HECOBEPILCHHBIN) U CIOXHBIA. Mcronb3oBaHUe 3TUX MOHITHHI BBI-
3BaHO TEM, YTO MEX]Y IUIaCTaMU-KOJUJIEKTOPAMH HEPEIKO 3aJIEraroT
MAYKU-TTPOBOJIHUKH, T.€. MEXKIY KOJUIEKTOPaMHU OTCYTCTBYIOT (hITFOMIO-
yHopsl. B 3TuX ciaydasx miacTsl MOTYT UMETh €IMHBIA BOJOHEPTIHOMN
WJIM Ta30BOSTHOM KOHTAKThI U MEXKJIy HUMU UMEETCSl TUIPOJUHAMUYC-
CKasl CBSI3b.

IIpocToii coBepiieHHblil [IP — 3TO TIACT-KOJUIEKTOpP € MEPEKPbI-
BaIOIUMH H MOJICTHIIAIOITUMHE (DITFOUI0YIIOPAMHU.

IIpocToii HecoBepiienHslit [IP — 4acTh MpOCTOro COBEPIIEHHOTO U
MIpEeACTaBIIET COOOH CoUeTaHHWE INIACTA-KOJICKTOpPAa ¢ HIDKHHM HITH
BEPXHHUM (IIIOU0YTTOPAMH.

Cnoxupiii [IP — COBOKYITHOCTh HECKOJIBKHUX IJIACTOB-KOJIIIEKTOPOB
u Qmronnoynopos. [Ipu sToM GIFOUIOYTIOPH! U CBEPXY U CHU3Y ITOJIK-
HBI OBITH €IMHBIMH JJIS1 BCEX TIACTOB-KOJUIEKTOPOB.

Ouens BaxkHas xapakrepuctuka [P — miomans ero pacmpocrpa-
HeHus. OT Hee B 3HAYUTEIBLHOU Mepe 3aBUCAT 00beM Y B 1 KoHIeHTpa-
Ul X B JIOBYIIKAX Pa3HBIX T€HETHYECKUX U MOP(OIOTHUECKUX TH-
NoB. B 3aBUCHMOCTH OT pacpOCTPAaHEHHOCTH MPUPOAHBIE PE3EPBYapPhI
MOTYT OBbITh PErMOHAILHBIMH, 30HAIBHBIMH WM JIOKAJLHBIMU. Peruo-
HanbHble [P pocTpancTBeHHO 3anMMaroT 6osee 50% mmomanm cenu-
MeHTanoHHOTo Oacceitna. 3oHanbpHbBIe [IP OXBaTHIBAIOT OAWH WK PSJT
TEKTOHHYECKUX dnemMeHTOoB [ mnopsaka. Jlokaneuele [IP 3aHuMaroT
4acTh TUIOMIAN TeKTOHHYecKoro 3nemMeHTa Il mopsaka, mubo TeppuTo-
pUIO B Mpefenax pyIHibl CTPYKTyp. JIOKajmbHbIE W 30HAJIBHBIE COBEP-
meHHbie [IP mpocTpaHCTBEHHO MOTYT MEPEXOUTh B HECOBEPIIICHHEIE B
3aBHCUMOCTH OT (hallMaJIbHOW M3MEHYMBOCTH IMOKPBIIIKU. JIOKaJIbHO
pasButsie [IP He MoryT 00pa30BEIBaTH KPYIHBIE MECTOPOXKACHUS. Bee
TUTAHTCKUE MECTOPOXKJICHUSI CBA3aHBI CO CJIOKHBIMH PE3€pByapamu,
HMMEIOIIMMHU IIUPOKOE PACIPOCTPAHEHUE IO TUIOLIAH.

Mopdonornyeckue TMnbl NPUPOAHLIX pe3epByapoB

BoisiBieane mopdonorudeckoro tuma [IP To3BoNsieT yCTaHOBHTH
TPaHULIBI pac- IIPOCTPAHEHUs! pe3epByapa, ONPEAEIUTb U CIIPOrHO3UPO-
BaTh YYaCTKH, Haubosee O1aro- mpusTHeIE s JOPMUPOBAHHUS JIOBYIIIEK.

Brigenstorcst Tpu MOPQOJIOTHUECKHX THTIA!

- JIMH30BUIHBII;

- pyKaBooOpa3HbIi;

- IUTAIEBUHEIN.
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JIMH30BUIHBIA THI OOBIYEH TPH JIOKAILHOM Pa3BUTUH Pe3epBYya-
pa; IUIAIEBUAHBIN XapakTepeH U1 PerMOHAJbHOTO WM 30HAJIBHOTO
pacrpocTpaHeHusl, a pyKaBooOpa3HbIi Hanbosee 4acT MpHU 30HAIbHOM
pazButuu I1P. [Tociaeauuid TUI CBA3aH C 30HAMU PacHpPOCTPAHEHUS aj-
JIOBUATIBHBIX OTIIOKEHUH MM OTJIOXKEHUH TeUEeHHUH JTMOO C TOKaJIbHBIM
pasBUTHEM OTJIOKCHHUH MEJIKUX pycel, PeK, 0apoB H T.nI.

IIo cooTHOWIEHNIO KOJUIEKTOpa C OrPaHMYMBAIOIIUMH €r0 ILUIOXO
MIPOHUIIAEMBIMH MTOPOJIaMH BBIIEISIOTCS TPU OCHOBHBIX Thma [IP: mia-
CTOBBIE, MACCUBHBIE U JTUTOJIOTMUECKUE OTPAHUYECHHBIE CO BCEX CTOPOH
(tabmura 6. 1).

IInacToBeiid IIP COCTOUT U3 CPABHUTEIBHO OAHOPOJIHOTO ILIacTa-
KOJJIEKTOpa, OTPaHMYEHHOI0 Ha 3HAYUTEIbHOW IUIOIAIN B KPOBIE U
MOJIOIIBE TUI0XO MPOHUIAEMBIMU IOPOJAMH.

B takom TP momHOCTE KOJUTEKTOpa 0Oojiee MM MEHEee BBIIEPIKH-
BaeTcs Ha 00IbIoi Tepputopun. [Ipu 00meM coXpaHeHHH TIACTOBOTO
XapaKTeépa Ha TCX HWJIM HHBIX JIOKAJBHBIX YYaCTKaxX WX HA IpaHULC
pacrpoCcTpaHeHUs] KOJUIEKTOpa MOXKET HaONI0JaThCsl CYLIECTBEHHOE
M3MEHEHHE MOIIIHOCTE! U J1aXke MOJIHOE BHIKJIMHUBAHUE KOJUIEKTOPA.

Tabnuna 10. 1
Knaccudukanus npuponssix pesepByapos (o 1.0. bpoxy)

Crparurpadudeckas Hanpasnenune
TpaTurpad IIpoTsskeHHOCTB, P
Twum pesepByapa| HpuypouYeHHOCTh JBIKCHUS
KM / MOIIIHOCTH, M o
KOJUIEKTOpa JKUJIKOCTEH M Ta30B
IInacroBelit BriaepxuBaercs nx10+nx100/ 1o HannacToBaHuUIO
nx1+nx10
MaccuBHBIN He BrigepxuBaercs | nx10+nx100/ Bo Bcex
nx10+nx100 HaIpaBJICHUAX
Jlutonoruuecku | BergepxuBaercs nx1+nx10/ JlokanbHo, orpanu-
OTpaHUYEHHBIH nx1-+nx10 YeHHO, JTHOO BOBCE
CO BCEX CTOPOH HE NMPOUCXOAUT

Komnexrop B mnactoBeix [1P 00b14HO nHTOIOrHYECKH BBIAEPIKAH,
HO MOXXET UMEeThb U OoJiee cioxHoe crpoeHue. B mnacrosom I1P cyme-
CTBYEeT eAMHas THuApoguHaMudeckas cucreMa. OCHOBHBIM BHJIIOM JBH-
JKEHUS )KUAKOCTEH U ra3oB SBIAETCS] OOKOBOE ABMXECHHUE TI0 IIIACTY.

[TnacroBeie IIP xapakTepHbI A TEPPUTEHHBIX OTJIOKEHUU: Iec-
YaHHK — KOJIJIEKTOP, TIMHA (apTUIUINT) — TOKPBIIIKA.
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Maccugnsiii [1P npencraBnser co0oit MOIIHYIO TOJIIY MPOHUIIAL-
MBIX TIOPOA, MEPEKPBITYI0 CBEPXY M OTPAaHHYCHHYIO C OOKOB ILIOXO
MPOHUIIAEMBIMH TTIOPOTAMH.

Komnmekropsl, cnararomiiie MacCHBHBIE pe3epByaphl, OBIBAIOT ITH-
TOJIOTHYECKH OJHOPOJHBIMH MM HEOJHOPOIHBIMU. OJTHOPOJHBIE Mac-
CHUBHBIE pe3epByaphl MOTYT OBITh IIPEICTaBICHbI KapOOHATHBHIMH, Me-
TaMOp(hUIECKUMIE WIIA H3BEPKEHHBIMU MTopoaamu. [lopucTtocTs 1 mpo-
HHUIIAEMOCTh TAKMX KOJUIEKTOPOB 00YyCJIOBJICHA HAJTMYMEM B HUX KaBEpH
U TpeuyH. 30Hbl MOPUCTOCTU U MPOHMIIAEMOCTH B MaccUBHBIX [P He
UMEIOT CTpPOTroi crparurpadudeckord mpuypodeHHOCTH. YacTo B Tene
MaccrBa HaOJIIONAIOTCS 30HBI C XOPOIIMMH €MKOCTHBIMH IOKa3aTes-
MU, TIepeCceKaoIIie CTpaTUrpaduUeCKie MOBEPXHOCTH.

B maccuBnbIx [P 6okoBOE mepeMerenne KUIKOCTH U ra3a orpa-
HUYEHO TPOHHUIIAEMBIMH 30HAMH U B PsJIe CIIy4aeB HE MOXKET IIPOUCXO-
JIUTH Ha OOJBIINE PACCTOSHUS.

XapakTepHbl JJs1 KapOOHATHO-TEPPUTEHHBIX (B T.U. pH(OTCHHBIX)
OTIIO’KEHUI: M3BECTHSK (IOIIOMHT) — KOJUIEKTOP, TIMHA (apTHIUIAT) —
MOKPBIIIIKA.

[IP, 1MTOMIOrMYECKH OrpaHUYEHHBIE CO BCEX CTOPOH — 3TO PeE3ep-
Byaphl BCEX BUIOB, B KOTOPBIX HACKHIMAIONINE HX Ta3000pa3HbIE U JKU/I-
ke YB OKpyXeHBI CO BCe€X CTOPOH MPAKTHYECKH HENPOHHUIIAEMBIMH
nopoaamu. [IB)KEHUE KUJKOCTEW M ra3oB B HUX OrPAaHUYEHO pazMme-
pamMu caMoro pes3epByapa. XapakTepHO BO3HUKHOBEHHE aHOMAaIbHO
BBICOKHX TNIACTOBBIX AaBieHuid (ABIIJT).

XapakTepHsl JUJIsl TEPPUTEHHBIX OTJIOKEHHUH: IECUAHUK — KOJUICK-
TOp, THHA (apPTHILIAT) — TOKPBINIKA W Ui TaJlOT€HHO-CYNb(aTHO-
KapOOHATHBIX 00Pa30BaHUI: U3BECTHSK (JIOJIOMHUT) — KOJIJIEKTOP, COJIb,
THIIC — MOKPBIIIKA.

C npocTpaHCTBEHHBIM COOTHOIIEHHEM IUIACTOB M H30JIMPYIOLINX
TOJIL CBSI3aHBI MPEJICTABIECHUS O TPEXCIOWHOM NPHUPOTHOM pe3epBya-
pe. Ero moznens Obuia npennoxena emie B 1968 r. b.®. Ounummosim,
no3aHee passuta B.JI. UnbuneiM. B Tumano-Iledopckoil npoBuHIMM
Tpexcnoinsie [IP u cBsA3aHHBIE ¢ HUMHU MPOOJEMBI MPHU OLEHKE Mep-
CIEKTHB He(TerasoHOCHOCTH BIEpBBIe paccMoTpeHsl b.S. Baccepma-
moM, B.W. Borarkum, mo3aaee B.Bia. Mennepom (1989), 3.B. Jlapuo-
rosoit (1990), B.H. Epemenxo (1996).

Tpexcnoitaeiit [IP cocrout u3 miacra kojuiekTopa, (irongoynopa
W pa3iensdounleldl UX MpOMEXYTOYHOM (pacceuBaromiei) Tommu (mouy-
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MOKPBIIIKY, «I0XKHOI» MOKPBHIMIKHN). B Tex ciydasx, Korja mpoMexy-
TOYHAs TOJIIA UMEET 3HAYUTEIbHYI0O MOUIHOCTH, MPEBBIIIAIONIYI0 aM-
IUINTYAY JIOKAJbHON CTPYKTYpHI, YCIOBHA (OPMHUPOBAHHS 3aJekKen
HeOJIaronpusATHBL: KOTJa KpOBJS IIacTa KOJUICKTOpa Ha CBOJE aHTH-
KJIMHAJIBHOTO MOAHSTHS 3aJIeraeT HIKE KPOBJIM MPOMEXYTOUHON TOJI-
¥ B CEIJIOBHHE, CTPYKTYypa He OyzeT 3amoiHeHa Y B.

PaccenBaromye TOMIM CIIOXKEHBI, KaK HPABUIIO, OTIOKEHUSIMU C
HU3KMMH KOJUIEKTOPCKMMHM CBOWCTBAMH: CIAOOMOPUCTHIMU KapOOHATHBI-
MH TIOPOJIAMH, AJICBPOJIUTAMU W TMECYAHWKAaMU C KapOOHATHBIM U CYIb-
(aTHBIM LIEMEHTOM, MX IJIMHUCTBIMH PAa3HOCTSIMU, aHTUAPUTAMH U T. [I.

NoBywkn HepTU 1 rasa n nx knaccudunkaums

[Tonx moBymIKOI MOHMMAETCS YacTh MMPUPOTHOTO pe3epByapa, B KO-
TOpO# Omaromapsi OTCYTCTBHIO ABIDKEHHUS (DIIOMIOB IMOCIETHUE pac-
MIPEJIENSIIOTCS MO MIIOTHOCTH COTJIACHO 3aKOHY I'PaBUTAIMH.

B 3aBucumocTi OT mpudHH, 0OYCIOBIMBAIOIINX BO3HHKHOBEHHE JIO-
BYIIEK, Pa3lUyaloT CIEAyIoIIre, Hanboliee MIMPOKO pPaclpoCTpaHEHHBIE
WX THIBL CTPYKTYpHBIH, cTpaTurpaduyeckuii u surojoruyeckuid. I[lo-
CIIeJTHUE /IBA THIA OOBIYHO HAa3bIBAIOT HECTPYKTYPHBIMH JIOBYIIKAMH.

W3 noBymexk CTPyKTYpPHOTO THIA HAWOOIbIIEE MPOMBIIUICHHOE
3Ha4YeHHE MMEIOT CBOJIOBbIE U TEKTOHMYECKH SKPaHHPOBAaHHBIE. YTIie-
BOJIOPOJBI, MUTPUPYS B KOJJIEKTOpPAX MO BOCCTAHHUIO CJIOEB WIN Iep-
MIEHUKYJSIPHO K UX HAIUIACTOBAHUIO TIO TEKTOHHYECKUM HapyIICHUSM,
MOMAAI0T B JIOBYIIKA — CBOJBI aHTHUKIMHAIBHBIX CTPYKTYp, TIe H
(hopMUPYIOTCST POMBIIIIJICHHBIE CKOIUIeHUs HedTH U ra3za. B Hedrera-
30HOCHBIX MPOBUHIMSIX M OOJACTSIX CBOJIOBBIE JIOBYIIKH HMEIOT
HauOopIee pacrpocTpaneHue. Hepeako CBOIOBBIE JTOBYIIKH Ha3bI-
BalOT aHTHKJIMHAIBHBIMH, 4 BCE OCTAJIbHBIE — HEAHTHKJINHAIbHBIMH.

TekToHnYeCKH 3KpaHUPOBAHHBIE JIOBYIIIKM 4acTO BCTPEYAIOTCS B
CKJIa4aThIX 00JacTIX U B pailoHaX pa3BUTH CONSAHBIX KynoJjoB. OHU
MOTYT 00pa30BaThCSl TOJBKO B TOM Cilydae, €ClIM H3OTHUIICHI IJjiacTa-
KOJUIEKTOpa ¢ TEKTOHMYECKUM SKPaHOM B IJIaHE OOpa3yloT 3aMKHY-
Tyto JuHUio. [Ipy MOHOKIMHANBFHOM 3alleraHdu IUIacTa-KOJIJIEKTOopa
JIOBYIIIKA MOKET BO3HUKHYTb, €CIM TEKTOHMYECKHH 3KpaH H30THYT
WJIH TIEPECEKAIOTCs 1Ba U 00Jiee TEKTOHWYECKUX HAPYIICHHS; ECIIH JKe
MepecedeHre MIOCKOCTH TEKTOHMYECKOTO HapYyIIEHUS! ¢ M30THIICAMHU
KPOBIIM IJIACTA-KOJIJIEKTOpa HE JAeT 3aMKHYTOH KPHBOH, TO JIOBYIIKA
HEe 00pa3yeTcsl.
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dopMupoBaHne JOBYLICK JUTOJIOTMYECKOTO THIIA OOYCIOBJICHO
JUTOJIOTHYECKONH N3MEHUYUBOCTBIO TTOPO/-KOJUIEKTOPOB; BHIKIMHIUBAHU-
€M IIECKOB U IIECYaHHKOB II0 BOCCTAHMIO CIIOEB; N3MEHEHHEM IIOPUCTO-
CTH M NPOHHUIIAEMOCTH KOJUIEKTOPOB, a TaKXK€ TPELIMHOBATOCTHIO I10-
PO U APYTHMHU IPUUUHAMH.

JIOBOJIBHO 4YacTO JIMTOJOTMYECKUE JIOBYIIKU IPEACTABICHBI IEC-
YaHBIMU JIMH3aMH BHYTPH HNPEUMYIIECTBEHHO INIMHUCTBIX TOJIIL WU B
AITIOBUAJTIBHBIX OTJIOKEHUSAX PYyCeN Majeopek; B 3TOM Cllydae HOHSITHS
MPUPOAHBINA pe3epByap U JOBYIIKA COBIAIAIOT.

JloBymkamu cTpaturpaudeckoro THa MOKHO Ha3BaTh pPU(OBBIE
Tema, B KOTOPBIX He(pTh U Ta3 CKAIUIMBAIOTCS B TIOPUCTHIX OPraHOTeHHBIX
(4acTo MIIIaHKOBBIX) M3BECTHSKAX, MEPEKPHITHIX CIa00 MPOHUIIAEMBIMU
NOPOJAMH-TUIICAMH, aHTUAPUTAMH U Ap. JIOByIIKK cTpaTUrpaduyecKoro
THIIA TAKKE BO3HUKAIOT IPU HECOITIACHOM IEPEKPHITHU TOJIOBHBIX YacTeil
Pa3MBITHIX IOPOJI-KOJIJIEKTOPOB HEMPOHUIIAEMBIMH TOJIIAMH.

B HEeKOTOpBIX Clydasix JIOBYIIKK 0Opa3yloTcsl B pe3yJibTare MosiB-
JICHUS! TUAPOIMHAMUYECKOTO SKPaHa, CO3AAHHOI0 HUCXOSIIUM HaIo-
POM BOJ, HUPKYIMPYIOMIMX MO TEKTOHHYECKHM HAPYIICHHSIM MU TI0
MOBEPXHOCTSIM CTPaTUTPpaduiIecKoro Hecorjacus, M0 KOTOPBIM OCY-
LIECTBIIETCS THAPOJMHAMUYECKAs! CBSI3b C BBICOKOHAIIOPHBIMU TOPH-
30HTaMHU.

dopmupoBaHue 3aeXu HeTH HA MECTOCKOIICHNH YaHTbIpTall B
®Deprane 00ycIoBIeHO 00pa3oBaHHeM ac(arbTOBOW MPOOKH Ha BBIXO-
Jlax TaJIeOr€HOBBIX OTJIOKECHUH, CHIrPaBIIEH pOJb SKpaHa.

Wnorna noBymiku HeTH 1 raza GOpMHUPYIOTCS B pe3yibTaTe Jei-
CTBUS HECKOJIBKUX (DaKTOPOB.

B oOnacTsx pa3BUTHS COJIIHBIX KYIOJIOB M IHANKPOBBIX CKIIAI0B
BCTPEYAIOTCS TaKKe MPUKOHTAKTHBIE JIOBYIIKH, 00pa3yroluecst B Me-
CTax BHEJPEHUS COJIM WIIU IUIACTUYHBIX TIIMHUCTBIX Macc (s1ep MpoThl-
KaHUs) B BBILIEJIEKAIUE OTIOKEHUSI.

Pasmeps! 3anexeil HepTH U Taza onpenensoTcs GopmMoi 1 0Obe-
MOM JIOBYIIIEK, XOTSI B HEKOTOPBIX CIIydasX W3-3a HEJOCTATKOB Y B mim
M3-32 PACKPBITHS JIOBYIIKHM Ha ONPEAEICHHBIX 3Talax ee pa3BUTUS OHA
HE BCerza OKa3bIBaeTCsl MOJIHOCTBHIO 3amonHeHHoi YB. Cnabo Beipa-
’KCHHBIE CTPYKTYPHBIC JIOBYIIKH B BHJIE CTPYKTYPHBIX HOCOB Ha TIAT-
(dopMax MOTYT aKKyMyJIHpOBaTh HETh M ra3, B TO BPeMs Kak B TeO-
CHHKJIMHAJIbHBIX 00JacTAX WM HPEATrOPHBIX MPOTrndax, XapakTepusy-
IOLIMXCSI OTHOCUTENBHO OoJiee aKTUBHOM THAPOJMHAMHUUYECKOW oOcTa-
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HOBKOH, TIOJJOOHBIE CTPYKTYPHBIE ()OPMBI HE MOTYT CIIY>KUTH JIOBYII-
KaMU U COZEPKaTh MPOMBIIIIICHHBIE CKOIUIeHHsT Y B.

Cnenyetr ormeTuth, uto .M. I'yOKHH mpennaran pa3nu4arhb Jio-
BYILIKH TOJIBKO CTPYKTYPHOTO W JIMTOJOIMYECKOIO THUIIOB, TaK Kak 00-
pasoBaHHe CTpaTHrpaUUECKUX JIOBYIICK, IO €ro MHEHHWIO, B KOHEY-
HOM HTOTE O0YCIIOBJIEHO ACHCTBHEM TEKTOHIMYECKOTO (pakTopa.

A. JleBopceH BblIEISIeT TPY THIIA JIOBYILEK: CTPYKTYpPHBIE, CTpaTUrpa-
¢uveckue 1 KOMOMHUPOBaHHBIE (CTPYKTYpHO-CTpaturpaduyeckue). Jlurto-
JIOTHYECK! OrPaHUYEeHHBIE JIOBYIIKHA OH OTHOCHT K CTPAaTUTpadUuECKIM.

Takum 00pa3zoM, BO BCeX KJIACCHU(UKALMOHHBIX CXEMaxX HaXOIsT
OTpa)KeHHE OCHOBHBIE M HanOojee MIMPOKO PAaCHpOCTPaHEHHBIC THITBI
JIOBYIIEK — CTPYKTYPHEIE, JIUTOJIOTHYECKHUE U CTpAaTHTpadUIECKHe.

BoiBoa. EMKocTh pe3epByapoB BCEX THIIOB ONPEEISECTCS X pas-
MepaMu 1 Ka4eCcTBOM KoJuleKTopa. C eMKOCTBIO pe3epByapa TECHO CBSI-
3aH ero PHepreTU4YecKuil 3amnac. DHepreTHUECKUe 3amachl 3al0IHEHHO-
T'O JKUJIKOCTBIO U Ta30M MPUPOTHOTO pe3epByapa UCIOIb3YIOTCS TIaB-
HBIM 06pa30M I U3BJICUCHHA HA TOBEPXHOCTH He(bTI/I, ra3za U B HEKO-
TOPBIX Cly4asX BOAbL. B IpUpOAHBIX pe3epByapax HENpaBUIbHON
(OpPMBI BO3MOKHO TOJTHOE WIIM TIOYTH ITTOJTHOE 3arloJTHEHHE BCeil eMKO-
CTH pe3epByapa He(ThIO U ra3oM. [Ipu BCKPHITUM TaKkoro pesepByapa
CKBa)XHHAMH MOCTYTUICHUE HEPTH U ra3a Ha TIOBEPXHOCTh BO3MOXKHO 32
CUET PHEPIHH, aKKyMYyJIHMPOBAaHHOW B caMHX HE()TH U rase.

Beigenenne onmcaHHBIX THIOB HPHPOIHBIX PE3EPBYapoOB U JIOBY-
nrek He()TH M raza B 3HAYMTENLHOW CTETEHU YCIOBHO. 37eCh, TaK e
KakK ¥ B KIacCU(PHUKAINU KOJJIEKTOPOB, BO3MOXKHO BbIJIEJICHHE Pa3IHy-
HBIX TIEPEXO/IHBIX THIIOB.

Bonpocsl A9 caMonpoBepKkH

1.Yto Takoe npupoaHsIil pe3epByap? KTo BnepBbie BBEN 3TO IO-
HATHE?

2. Kakumu nokasaTessiMi XapaKkTepu3yeTcst PUPOIHBIN pe3epByap?

3. HazoBute Mopdonornieckre TUITbl IPUPOIHBIX PE3EPBYaPOB.

4. Yto Takoe noBymka HedTH 1 raza? Jlaiite reHeTHUECKYIO KJlac-
cU(HUKAIUIO JIOBYIIICK.

5. Kak 06pa3yroTcst cTpyKTypHBIE JIOBYIIKHA?

6. B pe3ynbTare Kakux MpoLeccoB 00pa3yloTcsl HECTPYKTYpPHBIE
JIOBYIIKH?
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Jlexknus 11
3AJIEZKN HEOTU U T A3A

IInhan nexkuyuu

1. 3anexu HedTH U ra3a. OCHOBHBIC 3JICMEHTHI 3aJIC)KEH HEDTH U
rasa.

Tunel 3anmexen

HedrerazonpossicHusl.

Pazmepsl 3anexei.

Knaccudukarms 3amexeit mo pasoBoMy COCTOSHHIO.

. OcHOBHBIE 0COOEHHOCTH, XapaKTePHU3YIOIIUE YCIOBUS pa3pa-
00TKH 3amexei.

7. Paspymienue 3anexxeld HeTH U Ta3a.

o UTA WN

3anexu HedbTU M rasza u UX napameTpbl

3anesicvio Ha3BIBACTCS AMHUYHOE CKOTUICHHE HEPTU U TIPUPOITHO-
ro raza. 3ajexu MOTYT OBITh MPOMBIIUICHHBIMH WM HEMPOMBIIICH-
HBIMHU B 3aBHCHUMOCTH OT MX Pa3MEpOB M 3aIlacoB YIJIEBOJOPOIOB, CO-
Jepkamuxcst B HuX. Ecnm ckorjieHre 0CTaTOYHO BEIWKO M PEeHTa-
0enbHO TS pa3pabOTKH, OHO HA3BIBACTCS MPOMBIIUICHHON 3aJIeXkKbIO0.
[loHsATHE O NPOMBIIUIEHHOH M HENPOMBILUICHHOW 3ajie)ku BecbMa
ycnoBHoe. 1o Mepe pa3BUTHA METOAOB M TEXHUKHU M3BJICUECHUS KUAKHX
U ra3000pa3HbIX YIIEBOJOPOAOB M3 HENp 3€MIIM HEKOTOPBIE 3alIeikKH,
paHee CUMTABIIMECS HENPOMBIIUICHHBIMH, MOTYT OBITH IEPEBEICHbI B
pasps MPOMBILIJICHHBIX U BBEIEHBI B Pa3padOTKy.

111



1. CTPYXTYpHaz 2. JINTONOMHYCCKHE

3, crpaTuipadmueckie

S, CMCUIAHOIO THNG '

[
a) 6) 8) ]
|
|

. 2 ==s
EE. =3 ==+
O

Puc. 11.1 Tunwer nosywex u 3anesceii nepmu u eaza. Cocmasun M. Makcumog
1 — cTpyKTypHOTO (aHTUKIMHAIBHOTO) THIIA; 2 — TUTOJIOTHIECKOTO TUIIA;
3- crparurpadudeckoro Tuma; 4 — TEKTOHMIECKOTO THIA; 5 — KOMOWHHPOBAH-
HOTO THIIA a) CTPYKTYPHO-IUTOJOTHIECKUH; O)CTPYKTYpHO-
cTpaTUrpadUIECKuii; B)CTPYKTYPHO-TEKTOHUYECKUH.

VYcnoBHBIE 0003HaUEHUS: | — TTIMHEL, 2 — TIECKH BOJIOHOCHBIC; 3 — Y4acTh
JIOBYIIKH, TJI€ MOXET 00pa30BaThCs CKOTUICHHE HEPTH U Ta3a; 4 — U30JIMHUU
TTyOWHBI 3aJIeTaHusl KPOBIM TUTACTA B KUJIOMETPAX; 5 —TMHUNA TEKTOHHYECKUX
HapYIICHHIA; 6 — TMHAN CTpaTUTpahUIECKUX MEPEPHIBOB, PA3MBIBOB, HECO-
TJIACHOTO 3aJIeTaHusl.
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Puc.11.2. Ocnosnvie snemenmol 3anexcei Hepmu u 2asa.
Cocmasun E.M. Makcumos
A — Heqpmanas 3anexcb NAAcmo8o2o c80008020 muna. b — nepmanas 3anedxco
C 243086011 WANKOU, NIACMO8020 C80008020 MUNA.
Yenosnvie obosnavenusn: 1 — 6000-negpmsnas wacmo 3anedicu, 2 — negpmsanas
yacmo 3anedicu; 3 — easonemsanasn wacms sanexcu; h — evicoma sanemicu; hr—
evicoma 2a3060u yacmu, hg— evlcoma HeghmsaHoU yacmu.
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Tunbl 3anexen

1. MACCHBHBIE

1) CROOBEIE 6) B prdorux 8) B IPOIHOHHMX
MACCHBAX BHICTYNAX
norpeSenHoro penseda
\
AR A RN
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X777
18 VAR RHMIE,
7 7773
S
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1. ILTACTOBBIE CBOMOBBIE
a) CBOROBKME ») JIHTOAOIHHECKH
" IKPANHPOMIMNLIC

) TEKTOHNYCCKH
LIKPAHMPOBIHHNE

TUIACTOBBIE = IMTOJION HIECKHE
6) Ko.nueBre 1) LRYPXOBHIC
(pyxosoolpusiinie)

—7
e

a) XN PEKOBhE
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/ -1850

Puc 11.3
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IV. [UTACTOBBIE HA MOHOKJIMHAJIAX H CKJIOHAX
AHTHICIMHAJIEN ¥ CUHKJIMHAJIER

a) CTpATHIPadHUECKH 6) nurosioriicckn | 8) rextonsuecks
IKPAHHPOBAIITRIC IKPAHHPOEAHHLICY  OKpAHHPOBAKIEIC

£) B soHax GACKeYP H|  4) A rONOTHECCKH

CTPYKTYPHBIX HOCOB AKPANHPOBAIIWC
npst naknonrom BHK €0 peex CTOPON B
[¥G3] 2

U =

W | =

Puc 11.4. Kraccugurayus 3anedxnceii Hegpmu u easa
no munam pezepgyapog u nogywex. Cocmasun E.M. Maxcumog
Ycnosuvie obosnauenus: 1 — naacmul-koaiekmopol, 2 — 30Hbl MpewuHo-
samocmu, 3 — 3anedcy Hepmu,; 4 — epanuybl cmpamuepaguuecKue u aumoo-
auyeckue; 5 — TUHUY MEKMOHUYECKUX HapyuweHull, 6 — u301unuy 2inyouHbl 3a-
Jle2anusl no Kpoeie niacma 6 Mempax.

HedpterasonposiBneHus

HedrerazonposiBieHUsIME HA3bIBAIOTCS  €CTECTBEHHBIC  BBIXOJIbI
He()TH U Ta3a Ha NOBEPXHOCTh B BUJEC MCTOYHUKOB, IUICHOK, ITy3bIPh-
KOB, a TaK)Ke HE3HAYUTENbHbIC TPUTOKU HehTH (10 1 M3/CyTKI/I) M rasa
B CKBKHMHAX NPU UX UCIBITAHHH.

OCHOBHBIMM TMapaMeTpamMH 3ajiexkeid HeTH W Traza SBIAIOTCA:
(hopma, pa3Mepbl, TUIT YTIIEBOAOPOIOB, T€OJOTHISCKHE W TIPOMBITILICH-
HBIE 3arachl, KOHTYpbl HE(TEHOCHOCTH, Ta30HOCHOCTH, aOCOIIOTHEIC
OTMETKH Ta30-BOJISHBIX, ra30-HE(TAHBIX, BOJOHE(TAHBIX KOHTAKTOB,
TUTACTOBOE JABJICHUE, IUIACTOBAs TEMIIEpaTypa, IIOTHOCTh Hed)TH, a0-
COJIFOTHBIC JIEOUTHI B CKBXHMHAX (IIPUTOKH 3a CYTKH), THIT KOJUIEKTOPa
10 MMOPUCTOCTH, MPOHULIAEMOCTH H JIP.
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1. Ilo Tumy yrieBogopoJOB 3ajJeKH ObIBAIOT ra3oBble, HEPTSHEIE,
razo-HeTsHbIE (He(TSIHBIE C Ta30BOM MIANKOW), HeTerazoBbie (ra3o-
BBIE C HE(TIHOW OTOPOUKOMN), Ta30KOHIEHCATHBIC, He(TEra30KOHICH-
caTHbIe (Ta30KOHACHCATHBIE ¢ HEPTIHOW OTOPOUKOI).

2. ®opma 3anexeit onpenensercs GOpMOH JIOBYIIKU U pe3epBya-
poB. o 3TOMy mOKa3aTeo pa3nuyaroTCs CICAYIONINE TUIIBI 3aIeKeil:
IUTACTOBBIE CBOJOBBIC, MACCHBHBIC CBOJIOBBIC, IUIACTOBBIC CBOJOBEIC
JUTOJIOTHYECKH SKPAaHUPOBAHHBIE, MJIACTOBBIE CBOJIOBBIC TEKTOHUUECKH
JKpaHupoBaHHbIe. Hanbonee pacnpocTpaHeHHBIMH SIBIISIOTCS TLUIACTO-
Bble CBOJIOBBIE 3anexu (Puc.4), B I1aHe OHW UMEIOT OKPYTIIBIE, OBAJb-
Hble (QOpMBIL. 3aJeKHU IKPAHHUPOBAHHOTO THIIA UMEIOT B Pa3pes3e JIMH30-
BUJIHbIEC, THE3JOBUHbIC (KapMaHOOOpa3Hbie) (GOpPMBI, B TUIaHE — KO-
3BIPHKOBBIE (3AJIMBOOOPA3HEIE), KOJNBIEBEIE, MOJIOCOBUAHEIE, PYKAaBO-
o0pa3Hbie (IHYPKOBBIC) U CIOXKHBIE (POPMBIL.

Pasmepbl 3anexen

ITokazaTensiMu pa3MepoB 3aleKel SBIAIOTCS: NJUHA, LIUPHUHA,
TUIOIIA/b, TONIIMHA, BBICOTA, 00BEM. BBICOTOH 3anexn Ha3bIBaeTCS
paccTossHUEe TIO BEPTHKAIM OT BOJOHE(TSIHOIO WM Ta30HEPTSIHOTO
KOHTAaKTa JI0 HaUBBICILIEH OTMETKH €€ KPOBIIH.

[IpompbllieHHBIE 3amackl HEQTH U Ta3a — 3TO KOJIWYECTBO YTIIEBO-
JIOPOJIOB, HaxojsIeecs B 3ajexu. M3mepsrorcst B ToHHax (it HedTH)
U B KyOnueckux mMerpax (s raza). [IpoMbliieHHbIe 3a1achl CYUTAIOT-
Csl 10 pe3ysibTaTaM OypeHHs! IOMCKOBBIX M Pa3BEIOYHBIX CKBaXHH. [1o
CTETIEHN W3YyYEHHOCTH OHM TOJPA3JCISIOTCS Ha KaTeTOPHH: BBICOKHE
(A, b), cpenane (C,), am3kue (C,). KomudyecTBo 3amacoB 3aBUCHUT OT
pasMepoB 3aleXH U KO3(PHUIMEHTa NOPUCTOCTH KOJJIEKTOPOB, COAEP-
xamux HedTh 1 ra3. Ha coBpeMeHHOM ypOBHE pa3BUTHSI TEXHUKH W3-
BJIeYb BCIO HE(PTh, HAXOSIIYIOCS B 3aJI€3KH, HEBO3MOXKHO. KomnyecTBo
HEQTH U ra3a, KOTOpoe MOXKET OBITh M3BJICUYCHO U3 3aJIE)KH COBPEMEH-
HBIMH METOJIaMM, Ha3bIBacTCs W3BJIEKaeMbIMU 3amacamu. s Hedtn
OHHU COCTaBISIOT 15-60% OT MPOMBIIIIEHHBIX 3anacoB. Koaddumment
M3BJICYEHUs] HE(PTH M3 TUIACTa, 3aBUCUT OT KadecTBa KOJJIEKTOpa U ca-
Mol HedTH. {7151 9MCTO Ta30BBIX 3aJieXKell MPOLIEHT U3BJIEKAEMBbIX 3ama-
coB O30k k 100%.

1. Boponedtsaneim konTtakToM (BHK) Ha3piBaeTcs moBepXHOCTH
paszaena HedTH W BoAbl B mojomiBe 3aiexu. Ero monoxenue (abco-
JIOTHAs TITyOWHA) ONpeJeNsieTcs MPH pa3BeJ0YHbIX paboTax OypeHueM

116



CKBa)XMH W WX UCHbITaHUeM. Yale 3Ta MOBEpXHOCTh ObIBaE€T POBHOM,
IJIOCKOM, ropu3oHTaIbHOM. OHA XapaKTepU3yeTCsl COOTBETCTBYIOILIEH
aOCOFOTHON OTMETKOW, a MpH HAaKIIOHHOM €€ TIOJ0XKEHHWU IOTOIHU-
TEJBHO ompeaeisiercsa yron HakioHa. MHorna BHK umeer He mnockyto,
a HEpOBHYIO, U3BWIIKCTYIO GopMy. [ns 3anexeid ra3oHeTSIHOTO TUMA
kpome BHK ompenenstor razonedrsanoit konrakr (I'HK), ero momosxke-
Hue (aOCOMIOTHYIO TITyOMHY) B KOHTYD B IIJIaHE.
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Puc.11.5. llpunyunuanenas

cxema c8000801 NAACMOBOU

2azoHe@maAHoU 3anedxcU (N0

H.A. Epemenxo, 1968):

1 — nosepxnocmuv 600onepmsi-
HO20 KoHmakma (nodoutéa
Hepmsinou 3anexcu); 2 —
BHEUIHUL KOHMYP He@hmeHOC-
Hocmu; 3 — 6HYMPEeHHULl KOH-
myp Hegpmenochocmu (KOHMyp
sooonocHocmu), 4 — nosepx-
HOCMb 2a30HePMAHO20 KOH-
maxma, 5 — @HewHUll KOHMYp
2a30HOCHOCMU; 6 — 6HYMPEH-
HULL KOHMYP 2A30HOCHOCIU,
T — Onuna HepmanoU yacmu
3aneocu; 8 — wupuna Heghpmsi-
HoU yacmu 3anedicu, 9 — @vl-
coma HepmaHOU yacmu 3a-
aedcu; 10 — gvicoma 2azo6otl
wanku,; 11 — obwas evicoma
eazonepmanou sanexncu; 12 —
2a306as yacmo 3anexcu, 13 —
2a30HemMAHAsL Hacmy 3aile-
orcu; 14 — negpmsnas uacmo
3aneoicu; 15 — eodonedpmsanas
uacmo 3a1excu



2. BHemHuii KOHTYp HE(TEHOCHOCTH — 3TO JIMHUS TMEpeceueHHs
BHK c xpoBneii 3anexu. BHyTpeHHni KOHTYp HE(TEHOCHOCTH — JIU-
Hus nepecedenus BHK ¢ mopomiBoii 3anexu. JJisi ra30BBIX 3aiexeit
OIIPENIeJIAIOTCS BHEIIHUI U BHYTPEHHUH KOHTYPBI Ta30HOCHOCTH.

3. T'a3oBas 1anka — 3T0 CKOIUICHHE CBOOOHOTO ra3a HaJl He)ThIO B
3anexu. Hannuue cBoOogHOTO rasa B He(hTSAHOM 3aJI€KH CBUICTEIbCTBYET
0 TOM, YTO JABJICHUE B 3aJIKU PABHO JABJICHHUIO HACBIIEHUS He(TH ra-
30M TP IaHHOHM TeMIIeparype, T. €. HeTh MOTHOCTHIO HACKIIIEHA Ta30M.
Ecnum nnacToBoe aBieHre BhIIIE JaBIEHHs HACHILICHUs, TO BECh ra3 pac-
TBOpHTCS B He(pTH M Ta30Bas manka He oOpasyercs. [lapamerpsr razoBoit
HIATIKY OTIPEACIISIIOTCS OTACIIBHO B XOJIE PA3BEIKH 3aJICIKH.

4. TonmyHa MPOAYKTHBHOTO IIacTa 3aJICKH ONPEAEISCTCS JUIs
pacuera o0beMa 3aJie’KH, OHA paBHA PACCTOSHUIO 1O MEPIECHANKYISPY
OT MOJOUIBBI 10 KPOBIM Iacta. Eciu npoayKTuBHBIN miacT HEOAHO-
POJICH TI0 CTPOCHHIO U COJIEPXKUT JIMH30BHIHBIE BKIIOUYCHUS HEMPOHU-
[AaeMbIX TOpPOJ, TO ONpenessiioT 3()(EKTUBHYIO TONIIMHY, PaBHYIO
CyMMapHOH MOIIHOCTH MPOHHULAEMbIX IPOIUIACTKOB, HACBIIIEHHBIX
yrieBogoponamu. OHa paBHa TOJIIMHE IJlacTa 3a MUCKIIOYEHUEM TJIU-
HUCTBIX MPOIUIACTKOB.

5. Koaddumnment HeTeHACHIIIEHHOCTH — 3TO CTETIEHb HACHIIIECH-
HOCTH TIOp KOJUIEKTOPOB He(Thi0. OH YYHTHIBAET, YTO HE BCE IOPHI
3aloJTHeHbI He()ThIO, a YacTh MOp 3aIlloJIHEeHa BOJIOW, ChIpas He(Th BCe-
raa coaepxut Boxy. Koaddumuentr HeTeHACHIIIEHHOCTH B HEDTIHBIX
3anexax koneonercs ot 0,7 1o 1,0, oH ymMeHbIaeTcs IO Mepe MPHUOITH-
JKEHHS K BOJOHEPTIHOMY KOHTAKTY.

6. KoadduiueHT ra3oHachIIIEHHOCTH — CTENEHb HACBIICHHOCTH
NOp KOJUIEKTOPOB TazoM. OnpezessieTcsl Ui ra3oBbIX 3ajekel MeTo-
JIoM 0TOOpa M aHam3a Mpood ChIPOro rasa.

Knaccudmkaumna sanexen no pasoBomy coctosiHuo YB

B 3aBucumMocTH 0T (ha30BOr0 COCTOSHUS U OCHOBHOT'O COCTaBa yT-
JIEBOJIOPOIHBIX COETMHEHHI B HEJIpax 3ajeku HehTH U ra3a mojapasze-
JSIFOTCA Ha !

- HeTsIHbIE, COAEpIKaIINEe TOJIBKO He(Th, B PA3IMUHON CTEIICHH
HACBIIICHHYIO Ta30M;

- razoHe(TsHBIE U HedTerazoBble (IByx(asHbie); B Ta30HePTIHBIX
3ajJexax OCHOBHAs MO 00beMy 4acTh He(TAHAsS M MEHbIIAs — 2a30-
6as (ra3oBas IIaIka); B He(pTera3oBeIX — ra30Bas IIarKa IPEBBIIIAET 10
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00BbeMy HeghmAHYI0 YaCTh CUCTEMBI; K He(PTEerazoBbIM OTHOCSTCS TaKKe
3aJIeKU C KpaliHe HE3HAYMTENbHOW Mo 00beMy He(TSHON 4acThio —
He(DTSIHONW OTOPOYKOIL;

- Ta30BBIE, COAEPIKAIINE TOJIBKO 2d3

- 2a30KOHOeHCamHoHedmsHble U He(DTera30KOHICHCATHRIC: B MEp-
BBIX — OCHOBHas 10 00beMy He(TSIHAS 9acTh, @ BO BTOPHIX — I'a30KOH-
nencatHas (puc. 11.6).

nAn
AYAYA

Puc. 11.6. a — nepmanvie 3anedxncu; 6 — cazonepmsnvie;, 8 — Hehpmezazogule;
2 — eazoevle; 0 — 2A30KOHOCHCAmMHbIe, e — HeQhme2a30KOHOeHCaAmHble,
1 —negpmo; 2 — 2az; 3 — 6oda; 4 — 2azoxondencam

OcHOBHble 0COGEHHOCTU, XapaKkTepu3yroLme ycrnoBus
pa3paboTku 3anexen

Jliobas HedTsiHAS WM Ta30Bas 3ajekb 00JagaeT MOTEHITHATHHOM
SHEpPTHUe, KoTopas B mporecce pa3paboTKH PacXOoJyeTcsl Ha BBHITECHE-
HHUE Heghmu u 2a3a N3 pesepByapa (MPOAYKTUBHOTO Iiacta). BeitecHe-
HUE (QIIOUI0B U3 3aJIeKH MPOUCXOANT MO NEeHCTBUEM MPUPOTHBIX CHIT
— HOCHUTEJNEH IUIACTOBOM SHEpruu. TakMMHM HOCHUTEISIMU SBIISIFOTCS B
NEPBYIO OYepe]b HANOP KPaeBbIX BOJ, a TaKKe yIpyrue cuisl HedrH,
BOJIBI, ITOPOJIBI; 2a3d, CAKATOTO B Fa30BBIX 3aJIEKaX M ra30BbIX INANKaX,
M Tasa, pacTBOPEHHOTO B Heghmu. Kpome TOro, B 3aiexax IeHCcTByeT
CHIIA TSXKECTH Hepmil.
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XapakTep HpOSBICHUS IBWKYIIUX CHJI B IUIaCTe, 00YCIOBINBAIO-
MIMX TOPUTOK (UIIOWAOB K JOOBIBAIOIIMM CKBa)KMHAM, Ha3bIBAeTCs pe-
JKUMOM 3aJIe)XKd. B COOTBETCTBHM C XapaKTepOM IPOSBICHUS JOMHHHU-
PYIOIIEro MCTOYHHKA IUIACTOBOM DHEPTMH B TpoIecce pa3pabOTKH B
HEPTSHBIX 3aJIeXKax BBIICISIIOT PEXKUMBL: BOJOHAIIOPHEIH, YIPYTOBOIO-
HAITOPHBIN, Ta30HAIIOPHBIN (Ta30BOM IANKW), PaCTBOPESHHOTO Traza
TPAaBUTAIMOHHBIA, a B Ta30BBIX 3aJIEXKaX — 2d306blii U YIPYTOBOJOHA-
MIOPHBI.

[IposiBeHNE TOTO WIIM WHOTO PEKUMA B 3aJICKH 00YCIIOBIECHO He-
OTHOPOJHOCTHIO TIPOAYKTUBHOTO TUIACTa B MpeeliaX 3aJIeKu U BHE ee,
cocTaBoM U (pa3oBBIM cocTossHUEM Y B 3amexu, ee yAaleHHOCThIO OT
o0acTH MHUTaHHA, MPUMEHIEMBIMU B IpoIecce pa3paboTKH TEXHOJIO-
TUYeCKUMHA permeHnsaMr. O pexuMax 3aJexH CyIAT 10 H3MEHEHUIO BO
BpeMeHH OeOWUTOB Heghmu, Taza W BOJABI, OOBOAHEHHOCTH TPOIYKITUH,
TUTACTOBBIX JIaBJICHUH, 2a306b1x (HAKTOPOB, MO MPOJBIKEHHIO KPACBBIX
BOJ U T. I. YCJIOBHUS Pa3pabOTKH 3aJIeKel ONMPENSISIFOTCS TaKKe MHO-
TUMH JpyTuMu  QakTopamu: (Ha30BBIMH MPOHUIIAEMOCTSIMH TIOPO/I,
MPOAYKTHUBHOCTBIO CKB&KHH, THUAPOIPOBOJHOCTBIO, MHE30IMPOBOIAHO-
CTBIO TIPOJYKTUBHBIX IUIACTOB, CTEIEHBIO THAPOGOOU3alUU TIOPOJI,
TIOJTHOTOM BBHITECHEHUSI HE(PTH BBITECHSIOIUM areHTOM.

PaspyweHue 3anexen HecpTH M rasa

[Iporneccsr popMupoBaHus U pa3pylIeHNs] CKOTUIEHUH HEQTH U Ta-
3a HEPEJKO MPOTEKAIOT OJHOBPEMEHHO B Ipe/eax Jaxke OJHOTO M TO-
'O YK€ MECTOCKOIUICHHUS B PA3JIMYHBIX €0 YacTIX (TEKTOHUYECKUX OJI0-
kax). Hekoropsie dakTopsl, BHauaie oOyciopiMBawme GopMUpoBa-
HUe 3anexxeld HeTH W ra3a, CO BpeMEHEM Ha4YMHAIOT WIPaTh OTpHUIla-
TETHHYIO POJIb, PUBOIS K UX Pa3pyIICHUIO.

Texmonuueckue Osudicenust, CIOCOOCTBYIOIIME MUTPAIIUM U aKKYy-
MyJsiuy Y B, mpu ycuiaeHuu MOTyT B JaJbHEUIIEM NMPUBECTU K 3PO3UU
He)Tera3ocoepKaIiux KOMILIEKCOB, a, CIeI0BATeIbHO, K YaCTHYHOMY
WM TIOJIHOMY pa3pylleHHI0 3aiexeit Hedptu u rasa. JuddysuonHsie
MpoLIeCChl ¢ MOMEHTa BO3HHUKHOBEHHS CKOIIeHUH YB nelcTByroT B
HaNpPaBJICHUH WX PACCESHUsS, B OCOOEHHOCTH rasa.

Hawubonee wacto paspymienuto 3anexeir YB cmocobcTByroT pac-
KpBITHE JIOBYIIEK, SPO3HOHHBIE, T€OXUMUYECKHE (OMOXUMHUYECKUE) H
TUAPOIMHAMIUYECKUE (THIPOTEOJIOTHYECKUE) TPOIECChl, Jera3alus
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HedTel, a Takke TIIyOOKUi MeTaMOp(pU3M MOPOA-KOJUICKTOPOB U CO-
JIeprKaIUXCs B HUX HepTel Ha OOBININX TTyOUHAX.

Nzydenne mexanmzma (HOpMHUPOBaHUS JIOKATBHBIX CTPYKTYp Me-
TOAOM TAJICOTEKTOHNIECKOTO aHaIN3a B PSAAC PETHOHOB ITOKA3aJI0, YTO
BeiencTeue audQepeHIMpoBaHHBIX MOABIKEK 0J10KOB (pyHIaMeHTa Ha
OTJIENBHBIX 3TallaX Pa3BUTHS HEKOTOPHIE JIOKATbHBIE CTPYKTYPHI pac-
KPBIBAJINCH. 3aJeXH HE(PTH M Ta3a B TaKWX CTPYKTYPHBIX JIOBYIIIKAX
JIPEBHETO 3aJIOKCHUSI, PA3BUBABIIMXCS KOHCEAMMEHTAIIMOHHO (OHO-
BPEMEHHO C OCaJIKOHAKOIUICHUEM), B PE3YJIbTaTe U3MECHEHUS TPEHKHETO
CTPYKTYpPHOTO TIIaHA IMOIBEPTalNCh YaCTUYHOMY WM TOJHOMY pas-
PYLICHHUIO W niepedopMupoBannio. [Ipu packpeITHH JIOBYIIEK HE(DThH
U (WIM) ra3 MepeMeNaroTcs M0 PETHOHAIIBHOMY BOCCTAaHHUIO CJIOCB W,
€CJIM He BCTPETAT Ha CBOEM ITyTH HOBBIE T€PMETHUYHBIE CTPYKTYpPHBIC
WA pyrue (QopMbl, COCOOHBIE WTPaTh POJb JIOBYIIKH, BBEIMAYT Ha
MOBEPXHOCTh, 00pa30BaB B pe3ysibTare pa3pymicHus HeGTu (OKHCICHHUSI
W HCTapeHHs JIETKUX (pakiuii) CKOIUIEHUs ac(aibToB, KHPOB, TBEp-
JIBIX OUTYMOB.

Takyro e poJib MPU pa3pylICHUN 3aekell HeTH U ra3a UrparoT
pa3pbIBHBIC HAPYIICHUS U 3PO3HOHHBIC MIPOIECCHI, 00YCIIOBIMBAIOIINE
BBIXOJIBI TIOPOJ, COJIepKaIMX He(Th U ra3, Ha 3eMHYIO TIOBEPXHOCTb.

T'eoxumuueckue npoyeccol, NIPOTEKAIONINE B 30HE BOJOHEPTIHOTO
WJIM Ta30BOJITHOTO KOHTAKTa, TAKXKe MPUBOJAT K OKHCICHHUIO U pa3py-
meHnI0 YB ¥ BOCCTaHOBIIGHWIO PAaCTBOPEHHBIX B TOA3EMHBIX BOJAX
cynp(haToB TMpPU  yYaCTHH  Cylb(aTpenrynupyromux  OakTepui.
B.A.CoKoJIOB MOJCYUTAJ, YTO JUIsl OKUCIICHUS 1 © MeTaHa TpeOyercs
6 r cynb(dar-uoHa, T.e. JJI1 OKUCICHUS | MIIpA. M rasa (B OCHOBHOM
MeTaHa) TpedyeTcst okojo 6 MiH. T cynbharoB. CepoBOIOpO, MOTY-
YaloUIMCS TpU OKMCIeHUH YB, oOpasyer Haja pa3pylieHHBIMU 3aJie-
’KaMu He(DTH U raza CKOTUICHHUS] CBOOOTHOW CEpBI.

B psae ciaydyaeB nmpuumHOM paspylieHUs 3ajexeld HeTH U rasza
SIBIIICTCS 2UOPOOUHAMUYECKAST AKMUBHOCHb TIOJ3EMHBIX BOJI, BBIMBI-
Baromux YB (ocobeHHO He(Th) U3 MAIOAMIUIUTY/IHBIX U CIa0OBhIpa-
>KeHHbIX JoByek. [1o nanaeiM A.A.Kapiesa, ycinoBueM A COXpaHe-
HUS 3QJIeKEH OT MEXaHMYECKOro pa3pylIeHHs BOJOH SBISETCS Hepa-
BeHCTBO Q<al, e Q — yroy HakJIOHa BOJOHE(PTSIHOTO WK Ta30BO/ISIHO-
ro KOHTAKTa; oL — YroJI aJeHUs TU1acTa Ha KPbLIE JIOBYIIKH.

CyiecTBeHHOE 3HAYEHHE MMEET TaKKe pa3pyllIeHHE Ta30BbIX, a
BO3MOJXXHO, B HEKOTOPBIX CAy4asx U HE(PTSIHBIX 3ajeKed BCIIEICTBHE
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pacmeopenusi YB B ToA3eMHBIX BoAax. MI3BECTHO, YTO METaH U €ro ro-
MOJIOTH 00JIafaloT OOJBIIONH PaCTBOPUMOCTBIO B BOJAX MO CPaBHEHHIO
¢ xkunkumu Y B. UHQuIbTpaimoHHbIe BOABI, OMBIBAIOIITHE 3aJICKH Ta3a
1 HeTH, PaCTBOPSIIOT M BBIHOCSAT Pa3IMyHOE KoimdecTBOo YB B 3aBu-
CHUMOCTH OT COCTaBa BOJ M TepMOOapHuecKHX yciaoBuil. Takum oOpa-
30M, €CIT Ha DIIM3MOHHOM 3Talle TIOJ3eMHBIE BOJBI CIIOCOOCTBYIOT aK-
KyMyJISIue HeTH U Ta3a B JIOBYIIKaX, TO C HACTYIUICHHEM HH()UIb-
TPAIMOHHOTO ATara OHU, HA000POT, BEIHOCAT Y B U3 3anexei u npuBo-
JIAT K pa3pyLICHUIO MOCIETHUX.

CrnemyeTr OTMETUTH TaKXKe pa3pylnaroliee AeicTBHE Tporecca Me-
mamopguzma nopoo-Koiiekmopos Ha 3akioueHHble B HUX YB. I[pu
MOTPY>KEHUU TOJIII OCAJKOB Ha OOJbIINE TTYOUHBI (T. €. B 30HY BBICO-
KHX TeMIIepaTyp W JaBJICHWH) MPOUCXOAT YIUIOTHEHHS MTOPOJ, B TOM
YHUCIIe W TIOPO-KOJUIEKTOPOB, NECTPYKIN He(TEH U Mmepexoa ux B ra3
(MeraH) u TBepable BemiecTBa (aHTpakconuThl). [lpu nanpHeimem mo-
TPYXEHUU W COOTBETCTBEHHOM ITOBBIIICHUH TEMIIEpaTyphl razoodpas-
Hble Y B Takxe MOryT pasiaratbCs Ha yriepoJ U BOIOPOJ.

BeiBoa. Pasmeps! 3anexeii HeTu U raza onpeenstorcs GopMoit
1 00BEMOM IIOBYIIIEK, XOTSI B HEKOTOPHIX CIIydasx W3-3a HEAOCTATKOB
VB wiu u3-3a pacKpbITHS JIOBYIIKM Ha ONPEAEICHHBIX dTanax ee pas-
BHUTHS OHA HE BCETJa OKA3hIBAETCS MOJHOCTHIO 3amoiaHeHHon YB. Ca-
00 BBIpaXEHHBIE CTPYKTYPHBIE JIOBYIIKH B BHJIE CTPYKTYPHBIX HOCOB
Ha TutaTopMax MOTYT aKKyMYJIHpPOBaTh He(PTh U ra3, B TO BpeMsl KaK B
T€OCHHKJIMHAIBHBIX O0JIACTSIX WM MPEArOpHBIX NMporubdax, XxapakTepu-
3YIOIIUXCSl OTHOCHUTENIBHO 00Jiee aKTUBHOW THUAPOIMHAMUYECKON 00-
CTaHOBKOM, MOJIOOHBIE CTPYKTYypHBIE (POPMBI HE MOTYT CIYXHTh JIO-
BYIIKAaMU U COJIEP>KaTh IIPOMBILUICHHBIE CKOIUICHUS Y B.

Bonpocsl a1 caMonpoBepKH

Uro Takoe 3anexnb?

Kakwne mapameTpsbl 3aj1e:Ku BbI 3HaeTe?

Ha3zoBute OCHOBHBIE TUIIBI 3AJIEKEH.

Ha3zoBute nmokazaTtenu pa3MepoB 3aJICKH.

Uro takoe HedTerazonposiBIeHHs?

Kakwe 3a51e)xu BBIJICTSIOT B 3aBUCIMOCTH OT (Pa30BOTO COCTOSI-

ogkrwnhE

Hus?
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Jdexuus 12
NPOILECCBHBI HE®TEI'A300OBPA30OBAHUA
N HE®TEI'A3OHAKOIIVIEHUSA

ILnan Jekunn

1. HccnenoBanus A.A. bakuposa. lllecTh OCHOBHBIX CTaaHi IIPO-
neccoB HeTerazoobpasoBaHusi U HeTerazoHaKOIUIEHHS, TpOTe-
Karomux B auTocdepe.

2. YcroBUS OKpYKaromien Cpejibl.

3. Bo3zxeiicTBrEe BHENTHUX ¥ BHYTPEHHUX HCTOYHUKOB DHEPTUU Ha
MPOIIECChl HepTera3o00pa3oBaHus 1 He()TEra30HAKOILICHUS.

UccnepoBaHua A.A. bakupoBa. LLlecTb OCHOBHbIX cTagumn
npoueccoB He(hTerasoo6pasoBaHusi U HedpTera3oHaKoOMeH!s,
npoTeKkarwLwmx B nutocdepe

A.A. bakupoB, TBOpUECKH pa3BHBas Hay4dHOE Hacjenue aka.
N.M. I'yOkuHa, BBIIENHI B Iporecce HeTerazoo0pa3oBaHus U HedTe-
ra30HaKOIJICHUS, IPOTEKAOLIEM B IUTOC(epe, eCTh CTaANM:

1) nakortenust OB;

2) rerepanyu YB;

3) murpanuu YB;

4) akkymynsiuu Y B;

5) KOHCepBaluy CKOTUIeHUH Y B;

6) paspylLueHus WK nepepacnpenesneHus YB.

Kaxnas 13 mepedncneHHbIX CTaiuil MPOTEKAeT B ONPEAETICHHBIX
YCIIOBHSIX OKPY’KAOLIEH Cpelbl U IPHU BO3JECHCTBUM BHEIIHUX U BHYT-
PEHHUX UCTOYHUKOB DHEPTUH, TECHO B3aMMOCBS3aHHBIX U B3aMMOOOY-
CJIOBJIEHHBIX.

K BHeUmIHMM HMCTOYHMKAM 3HEPTHUU OTHOCATCS: YBEIHMUMBAIOIIEECs
JIaBJICHWE BBIMICISKAMNX OTIOXKEHUH (TeOCTaTHUECKOE JIaBJICHHE);
CHJIBI TEKTOHHUYECKUX ABIXEHUH (reoAMHAMHYECKOE JIaBJICHHE); Tpa-
BUTALIMOHHBIE CHJIBI, O0YCIIaBIMBAIOIINE TIepeMelIeHre (PIoUI0B Mo
JIEHCTBUEM CHJIBI TSDKECTH; NEHCTBHE TEIUIOBOTO IMOTOKA 3€MJIH; TH-
POIMHAMHYECKNE CHJIBI IOJ{ BO3JICHCTBHEM KOTOPBIX MEPEMELIAIOTCS
¢ronapl B IPOHUIIAEMBIX MJIaCTaX MM B CUCTEME TPELIUH; KanuuIsip-
HBIE CWJIBI, OOYCIIaBIMBAIONINE BBHITECHEHHE He()TH BOJOW M3 Oojee
MEJIKUX MTyCTOT B O0Jiee KPYITHBIE.
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B mponecce npeodpazosanus OB, 60ibIIyI0 posb UTPAIOT U BHYT-
pEHHME UCTOYHUKH 3HEpruu, 3akiatoueHHsle B OB u YB. AxtuBusanus
BHYTPEHHHX 3al1aCOB YHEPTHUHM MOKET MIPOUCXOANUTE B CBSI3H C MOJIEKY-
JISIPHOM MEpPeCTPOUKON CTPYKTYpPHI BEIIECTBA, BO3HUKAOLIEH NIPU cOoYe-
TaHUK ONPEACTICHHBIX T'€0JOTHUECKUX, TEOXUMHUYECKHX U Teopu3nye-
CKHUX YCJIOBUH OKpy»karomeu cpeapl. K TakuMm BHYTPEHHUM HCTOYHU-
KaM, y4aCTBYIOIUM B IIPOLIECCE TEHEPALNN, MUTPALAN U AKKYMYJISILIHH
VB, MOXXHO OTHECTH:

1. Bousinne OMOXMMHMYECKOTO BO3JCHCTBUS MHKPOOPTaHU3MOB U
(hepMEeHTOB;

2. JleficTBHE KaTATUTHYECKUX CBOMCTB BMEIIAIOIINX TTOPOT;

3. HeiicTBue BHyTpeHHeH xuMudeckoii saeprunt OB u YB;

4. JleiicTBuE paiuoaKTUBHBIX MHHEPAJIOB BMELIAIOLINX TTOPOL;

5. DHeprus KpUCTALIM3ALMN U NEPEKPUCTAIUIU3ALUH ITOPO;:

a. MOJIEKYJISIPHBIE CUIIBI,

0. KanmWUIIpHBIC CHJIBI, BBITCCHsIOIKUE Y B BOJOH M3 MENKUX
IIOp B KPYIHBIE,

B. CHWJIBI YIIPYTOro paciiupeHus Y B u BMenaonmx nopoJ,

T. SHEeprus YIUIOTHEHHs MOpOJ,

I. 2JEKTPOKUHETHUECKUE CHIIBI.

YcnoBusi okpyxatwlien cpeabl

I'eonoruueckue yciaoBusi cpeibl U OCHOBHBIE MCTOYHHMKH SHEPIUU
Ha cTaausax npeobpasosanus OB u YB

Cmaousa 1. Haxormnenne OB. Ono npowcxoaut B Iuddy3HO-
paccessHHOH (QopMme B BOIHOHW cpenie. 3aTeM MPOUCXOIUT 3aXOPOHEHHUE
OB B ocajike B aHa3pOOHO T€OXUMUYECKOW 00CTAaHOBKE.

HeoOxomumsle 11 3axoponsiemoro OB ycioBus cpenpl: ycroiuu-
Boe mporubaHune OacceliHa CETUMEHTAIMU W 3aCTOWHBIN MalleorHIpo-
Te0JIOTMYECKUH PEKUM.

OCHOBHBIE UCTOUYHUKHM SHEPTUH, ACHCTBYIOIIME Ha MpeoOpa3oBa-
e OB: reocraruyeckoe aBjecHHE, OMOXMMHYECKOE BO3JCHCTBHE
MHUKPOOPTraHU3MOB U (PEPMEHTOB.

Cmaous 2. I'enepauusa YB. 3aecs mpoUCX0IUT MOCTENEHHOE TIpe-
oOpa3oBanre B 0caZoyHbIX oOpazoBanusx OB u YB nedTsHOrO psiga
CHavaJla B CTaJIMU JTUareHe3a, a 3aTeM KarareHesa.

HeoOxonumele ycnoBusi cpenbl: BOCCTaHOBHTENIbHAs U ciaboBocC-
CTaHOBHUTEJIbHAS TEOXMMHUYIECKasi 0OCTAaHOBKA; yCTOWYMBOE MpOoTnbOaHme
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OacceifHa ceAMMEHTALUM; COXPaHEHHE 3aCTOMHOTO IMaieoruApOreoio-
THUYECKOTO peXUMa.

OCHOBHBIE UCTOYHHKH JHEPTHH: BO3PACTAIOIIEE T'€OCTATUYECKOE
JaBJICHHE, TIOCTETICHHO BO3PACTAloOIIas TeMIepaTypa BMEMAIONINX T10-
PO, BHYTpEHHSSI XuMHUecKkas W (us3uko-xumudeckas sHeprusi OB,
paroaKTUBHBIE MUHEPABI BMEIIAIOIIIX TTOPOJ.

Cmaous 3. Murparmst YB. 31ech porcXoauT epBUYHAS, a 3aTeM U
BTOpHYHas Murpauust Y B u3 HeTerazonpoaynupyromumx nopos B Iopoay
KOJUICKTOP B BOJIOTra30pacTBOPEHHOM U CBOOOJHOM COCTOSIHUSIX.

HeoOxomumble ycinoBusi cpepl: HaTMYrEe B MPUPOTHOM pe3epBya-
pe TMOpOA € XOPOIIUMH KOJUIEKTOPCKMMH CBOWCTBaMH; COXpaHEHHUE
BOCCTaHOBUTEJIBHOM 00CTaHOBKH; MPOJIOIKAIOIIEECs] YCTOWINBOE TPO-
rubaHue OacceitHa ceIMMEeHTAIHH.

OCHOBHBIE UCTOYHHUKH YHEPTHH: TEKTOHUYECKHE JBIKEHUS B pa3-
JTUYHBIX (QOpMax TposBIeHUs (Te0IUHAMUYECKOE NIaBJICHUE); THIPO-
JUHAMUYECKUE TIPOLIECCHI, TPUBOISIINE K IBIKEHUIO (IIIOUAOB B BEp-
TUKaTbHOM U JIaTepaJbHOM HAIPaBIICHUSX; IBIKYIIHME CHIIBI Ta3a;
JIeiCTBUE BO3pacTalolllell TeMIepaTypsl; KallWUISIPHBIE CHIIBI, BBITEC-
Hstone YB Booii u3 Oojiee MeNIKUX B 00Jiee KPYITHBIC MOPHI; MoJie-
KYJISIpHBIE CHJIBI, IpUBOAAIIME K nuddy3nn YB uepe3 mopoasr; neu-
CTBUE TIPOIECCOB KPHUCTALIM3AWN M TEPEKPUCTAUTN3AUN TIOPOI-
KOJIJICKTOPOB.

Cmaousn 4. Axkxymynsuus YB. Ha 3Toil craguu npoucxoguT ak-
KymyJssinusi ¥YB B 3a5exs (CKoruieHue).

HeoOxomumele ycnoBusi: HaJlW4rke MOPOA-KOJUIEKTOPOB, 00iajaa-
IONIMX TIOBBIIEHHBIMH EMKOCTHO-(DMIIBTPAIMOHHBIME ~ CBOMCTBAMU;
HAJIMYNe PETHOHANBHBIX W JOKATBHBIX JIOBYIIEK, ONaroNpHUSTHBIX IS
akkyMyIsnun Y B; Hanmuane nopoa-(iIron0ymopoB Hajl KOJTIEKTOPOM;
COXpaHEHHE BOCCTAaHOBUTEIBHOW O0CTAHOBKHU; 3aCTOMHBIA PEKUM TLIa-
CTOBBIX BOJI.

OCHOBHBIE UCTOYHHKH PHEPIHH: TEKTOHHYECKUE IBHMKEHUS, CIIO-
COOCTBYIOIIINE aKKyMYJISIIIAN; THIPOJIMHAMUYECKIE U TPABUTAIIMOHHBIC
CHJIBL; CHJIBI ABMXKYIIETOCS Ta3a; MOJIEKYJISIpHBIE CHIIBI, 00ycaBIuBa-
foume aud¢ysuo YB; KanuuisipHble CHIIBI, CIIOCOOCTBYIOLIME aKKYy-
MYJISIIIHH.

Cmaous 5. Kouceprarus Y B. HeoOxonumple yCIIOBUS CPEIIBI: CO-
XpaHEHHE XOPOLIMX KOJUIEKTOPCKHX CBOWCTB IMOPOJ; T€PMETHUYHOCTH
nopoA-(IIONI0YIIOPOB HaJ 3alIeKbl0; 3aMKHYTOCThH JIOBYIIEK MOCIE
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(dbopMHUpOBaHKsI B HUX CKOIUIEHUH YB; 01aronpusTHOro pernoHanbHO-
r0 HaKJOHA CJIOEB; HAX0XKJCHUE CIOCB BHE 30HBI XUMHYECKOH U (U3U-
YECKOU a’palliy; COXPaHEHUE 3aCTOMHOr0 peXuma NOA3EMHBIX BO/I.

HcTouHrky sHEpruu: NeHCTBHE BO BMELIAOIIMX MOPOAAX TEMIIEpa-
TYpbl M JaBJeHHs, ONAroNpUATHBIX I KOHCEpPBAlMW CKOIieHHd YB;
MPENMYIIIECTBEHHO HACXOISIINE (POPMBI TEKTOHIHYECKNX JBHKEHHH.

Cmaous 6. Pa3pymienne u mepepacupesesieHne ckorieHnid YB.
HeoOxonumble ycloOBUsL cpenbl: pacKpbiTHE JIOBYIIEK; MOMaJaHUe
CcKOoIUIeHHH YB B 30HBI aKTMBHOTO BOJOOOMEHA; M3MCHECHUE PErHo-
HaJbHOIO HAKJIOHA CJIOEB.

Hcrounnku SHepruu, MpUBOAAIIME K Pa3pylICHHIO paHee cPOpMHU-
poBaBIIMXCsl 3ayekeld YB W KOpeHHOMY HM3MEHEHWIO HX (DU3MYECKHX
CBOMCTB M XUMHYECKOTO COCTaBa C 00pa3oBaHKe MajbT, ac(harbToB, 030-
KEPUTOB U T.JI.: BOCXOZSIIHE (POPMBI TEKTOHHIECKUX JBIDKEHHIT; 00pa3o-
BaHME WM aKTUBHU3ALIUS PAa3phIBHBIX HAPYLICHUH; ABHKEHHE IJIACTOBBIX U
TPEIMHHBIX BOJ B 30HAaX aKTHMBHOTO BOAOOOMEHa; OKHclieHHe YB cyib-
(aTHRIME BOZaMU; pasnokeHrne YB MUKpoopraHu3MaMu; MOJIEKYIISIpHEIE
cwiIbl, o0ycnaBnuBatoniue muddysuo YB u 1.p.

Tak 3aBepmiaeTcs MOJHBIM IMKJI LEJIOCTHOIO €CTECTBEHHO-
HMCTOPUYECKOI0 IpoLecca FeHepaluy, MUTPALMK, aKKYMYJISIIUU, KOH-
cepBanuu YB U paspylieHns X CKOIUICHUH.

Bos3pgencrBmne BHEWHUX U BHYTPEHHUX UCTOYHUKOB 3HEpPrum
Ha npouecchl HedTerasoobpaszoBaHus
M HedpbTerazoHakonseHus

Bce BbImen3noxeHHOE TTOKa3bIBAET:

1. Kaxxzast ctanusi €JMHOTO €CTeCTBEHHO-UCTOPUYECKOro Mporec-
ca HedTerazoo0pa3oBaHHs M HEPTEra30HAKOIUICHUS XapaKTepHU3yeTcs
OTIpeJICIEHHBIM KOMIDIEKCOM Te0JIOTHYECKHX, ONOXMMUYECKUX, TEPMO-
OapuYecKux, THAPOTEOJOTHYECKUX YCIOBUH OKpPYKAIOIIEH Cpelbl |
nericteueM Ha OB u VB omnpeneneHHOro couetaHusl BHEIIHUX U BHYT-
PEHHHUX UCTOYHHUKOB YHEPTUH.

2. Ycnosus (paxTopsl) OKpy’Karomeil cpeasl BO BpEMEHH U TPO-
CTPaHCTBE B TECHOM CBSI3U C JINTOTEHE30M M TEKTOTE€HE30M IpeTepIie-
BalOT U3MEHEHMUS, YTO B CBOIO OUYEPEAb, IPUBOAUT K COOTBETCTBYIOLINM
M3MEHEHUSIM XapakTepa MpPOSBICHHUS BO3JCHCTBHS BHEIIHWX W BHYT-
PEHHMX UCTOYHUKOB 3Heprun OB u VB.
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T. e. oqHM U Te e UCTOUHHKH SHEPTUHU B OJJHOM CIIydae CrocoO-
CTBYIOT T€Hepallii, MUTpallui ¥ akKkymysinud YB, a B apyrom — Be-
IOyT K pa3pyLIeHUIO WIK IepepaclpeesieHUIO UX.

Hanpumep, HuCXOAAIIME TEKTOHHYECKHE IBIKEHUSI HAa CTAAMAX
1-4 cnocoOCTBYIOT CO3JJaHUIO COOTBETCTBYIOLIMX TEPMOAMHAMHYECKIX
yCIOBHM JUIs TeHepauuu u murpauun Y B. Hactymnenue ke Bocxons-
mwx (HOpM TEKTOHHMYECKUX JIBIKEHH Ha CTaANH O, CIIOCOOCTBYET pas-
pYLIEHUIO paHee cHOPMHUPOBABIINXCA 3aJIeKeH U M3MEHEHHIO (U3nUe-
CKHMX CBOMCTB U XMMHMUYECKOIO cocTaBa ¥ B.

JIBIKeHME MIaCTOBBIX M TPEIMHHBIX BOA B OAHUX CIy4asx (3Ju-
3MOHHBIN 3TAI) CIOCOOCTBYIOT MUTPALIMU M aKKyMyJsinuu Y B, a B apy-
rux (MHQUIBTPALMOHHBIN dTal) — pa3pylICHHIO WX Tepepacipeene-
HUIO cKomieHuH YB.

B ykazaHHBIX pa3iuyusx, HHOTAA MPSIMO IIPOTHBOIOJIOKHBIX ACH-
CTBUSIX OJTHOTO M TOT'O K€ UCTOUYHHUKA 3HEPTUU OTpa)karoT OJWH U3 OC-
HOBHBIX 3aKOHOB MaTepUaTMCTUYECKON THUANEKTHKH — 3aKOH €IMHCTBa
1 OOpBOBI TPOTHBOIIOIIOKHOCTEH, PACKpBIBas ABIDKYIIHE (DaKTOPHI
pa3Butusi YB B ymtocepe u mepexoj UX M3 OJHOTO KaYyeCTBEHHOTO
COCTOSIHUS B IpyTOE€.

3. Kaxpmas cragms passutus (nBwkeHus) YB kak wmarepuw,
HacJiefysl HEeKOTOpbIE YepThl MPEABLAYLIEH CTaauu, MOCTENIEHHO Ipe-
oOpasyer e€ u, mpuoOpeTas HOBBIE KadeCTBEHHbIE OCOOCHHOCTH,
B JaJbHEHIIEM caMa MOCTETICHHO MOABEPraeTcs OTPULIAHHIO MOCIEIyIO-
1mieil cragueit cBoero pa3BUTHs. M B 3TOM NpOSBIISIETCS OAWH M3 OCHOBO-
TIOJTararoIIyX 3aKOHOB TUAJIEKTUKHU — 3aKOH OTPHIIAHHUS OTPHIIAHHS.

4. EcTecTBEHHO-UCTOPHYECKHI Mpoliecc HedTerazoo0pazoBaHus
1 He(Tera30HaKOIJICHUS, IPOTEKAIOLINIA B IMTOC(Eepe Ha BCEX dTarax
CBOETO Pa3BUTHS KOHTPOJHPYETCS] KOMIUIEKCOM B3aMMOCBSI3aHHBIX Ta-
JICOTEKTOHMYECKUX, Majeoreorpa)uieckux, MajseoOMOXUMHUICCKUX,
NaJIEOr€OXUMHUYUECKUX, MAICOTHAPOre0IOTHUECKMX M HaieoTepMooda-
prUeCKUX (PaKTOPOB U 00YCIaBIMBAEMBIX MU BHEIIHUX U BHYTPEHHUX
MCTOYHHUKOB dHEPTHUH, fercTByromux Ha OB n VB.

I'maBHEHIIMMHM METONOMOTMYECKUMH TNPUHIMIIAMH CHUCTEMHOTO
NoJaX0/a K MPHUPOAHBIM OOBEKTaM M IpoLeccaM B COBPEMEHHOM HX
TMTOHUMAaHUH SIBIIAIOTCA:

IlenocTHOCTh M3y4aeMON €CTECTBEHHO-UCTOPUYECKOUN NMPUPOIHOMN
CUCTEMBI;
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CTpYKTYPHOCTb CHUCTEMBI, T. €. ONpeAeJICHHBIE CTPYKTYPHBIE CO-
OTHOLICHHUS U B3aUMOCBSI3U CUCTEMOOOPA3YIOMINX 3JIEMEHTOB U 00BEK-
TOB BO BPEMEHH H IPOCTPAHCTBE;

I'enernyeckast B3aMMOCBSI3b CHCTEMOOOPA3YIOMHUX 00BEKTOB, BXO-
JSIIUX B PACCMATPUBAEMYIO CHCTEMY;

Hepapxmdeckasi cONOIINHEHHOCTh CHCTEMOOOPA3yOMUX OOBEK-
TOB, BXOJISIINX B PACCMATPHBAEMYIO CHCTEMY;

JAMHAMUYHOCTB, T.€. Pa3BUTHE CUCTEMBI B LIEJIOM U BXOZSIIHNX B €€
COCTaB CHCTEMOOOPa3yIOUIMX OOBEKTOB B TECHOW CBSI3H C OKpYXKaro-
niel cpeioit ¢ mepexo0M U3 OJTHOTO KaueCTBEHHOTO COCTOSHHUS B JPY-
roe BO BpEMEHHU U IIPOCTPAHCTBE.

BeiBoa. B mpouecce npeodpazoanust OB, Oonbinyto pons urpa-
10T U BHYTPEHHUE UCTOYHMKH SHEPruu, 3aknoueHHsle B OB u YB. Ak-
TUBU3ALUA BHYTPCHHHUX 3allaCOB SHCPIUH MOKET NPOUCXOAUTH B CBA3U
C MOJIEKYJISIPHOW MEPECTPOMKON CTPYKTYpbI BEIIECTBA, BO3HHUKAIOUIEH
IIPU COYETAaHWU ONPEACICHHBIX TE€OJIOTMYECKUX, TEOXMUMHYECKUX H
reopU3NUECKUX YCIOBHH OKPYKAFOIIEH Cpebl.

OpnHM U Te e UCTOYHUKU DHEPTUU B OJHOM CIIyyae CIIOCOOCTBY-
10T TeHEpalM{, MUTPAlUK U aKKyMyJSIIMA ¥YB, a B IpyroM — BeayT K
pa3pyLICHHIO WIH [TEpepaclpeeIeHIIO HX.

Bomnpocsl AJis1 cCAMOKOHTPOJISE

1. Kakwe mectp cragmii A.A. BakupoB BbIIETHI B Iporiecce
HedTerazoo0pa3oBaHus W HePTEra30HAKOILICHMSI, MPOTEKAIOIIEM B
sutochepe?

2. Kakue UCTOYHUKYU SHEPTUU OTHOCATCS K BHEIITHAM?

3. Kakue UCTOYHHMKH SHEPTUU OTHOCSATCS K BHYTPCHHUM M y4acT-
BYIOT B IIPOIIECCE TEHEPALINHU, MUTPALIUU U aKKyMyJsauu Y B?

4. TlepeuncnuTh OCHOBHBIC MICTOYHWUKH DHEPTHU Ha CTAJAUAX Ipe-
obpaszoBanus OB u VB.

5. Tlepeuncnuth TJIABHBIE NPUHIIUAIEI CHCTEMHOTO TIOIXOMa K
MPUPOTHBIM 00OBEKTAM H MIPOIECCaM B COBPEMEHHOM UX MOHHMAaHUH.
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Jlexknus 13
IOMUI'PAIIUS U MUTPALIASA VB

IIhan nexkuyuu

1. Dwmurpanus u murpanus YB, daktopsl ee 00ycinaBIuBaromiye.
2. Hampasnenue n TaqbHOCTh MUTPALHN.

3. OO6mas cxeMa (popMHUPOBAHHS 3AJICIKEH.

Amurpauunsa u murpauma YB, cdakTophbl
ee obycnaBnuBarowme

[Iponiecc Murpauny oueHb CIOKHBIN U JaJeKO HE BCE MCCIIEH0Ba-
TEJIM CUMTAIOT, YTO OH IPOUCXOAUT B IPUPOJIE B IIUPOKUX MaclITadax.
Paznuyarot nepsuunyto u 6mopuunyro MATPaLUIO.

Tox smuepayueii (nepsuunou muepayueii) mMOapa3yMeBaeTCs Iie-
pememenne YB w3 HedTerazoMaTepWHCKUX TONII B TOPOJIBI-
KOJIJICKTOPBI.

Bmopuunas muepayus — 310 BHYTpH- U MEeX(POPMaIIHOHHOE TIepe-
MeleHrne YB mo mopomam-KoJIeKTOpaM, pa3pbIBHBIM HapyLICHUSM,
TpELIMHAM, TOBEPXHOCTSIM CTPAaTHIPadhUUECKOro HECOIJIACHS U T. 1.

Haunbonee peanbHbIii MexaHH3M SMUrpanuu YB, xotopeiii mpu-
3HAeT OOJBIIMHCTBO YYEHBIX, B HACTOSIIEE BpeMs MPEACTaBISACTCS B
CIIEIYIOLIEM BHUIE:

1) omxarue He(hTH ¥ ra3za B paCTBOPEHHOM COCTOSHHH B COCTaBe
MOJI3€MHBIX CeIMMEHTAIIMOHHBIX BOJI;

2) pacTtBopeHHe He(TH B Tra3ax M MHUrpauus oqHo(pa3HOH peTpo-
rpaaHoi cmecu YB;

3) smurpanus HedTH U ra3a B CBOOOJAHOM COCTOSHHHU (CTpyHHas
MUTpaIus).

B nHacTosimiee BpeMs BCEMHU HCCIENOBATEISIMU MPU3HAETCS BaX-
Hasi poJib B OPMHPOBAHUU CKOIUICHUH HETH WM raza Kak eHympupe-
3epgyapHou muepayuu YB 10 IPOHUIIAEMBIM MTOPOAAM-KOJIIIEKTOPaM,
TaK U 6Hepe3epsyapHoll, TPOUCXOIAIIEeH NEePIEeHANKYISIPHO K Harula-
CTOBaHUIO OTJIOKEHUH MO Pa3pBIBHBIM HAPYIICHHUSIM WM ciIaborpo-
HUI[AEMBIM TTOPOJIaM.

Daxmoper amuepayuu. Pemaromiee 3HaueHue I SMurpanuu YB
UMEET VHIOmHeHue nopod TOJ BIMSHUEM Pa3iIMUHBIX CUII U Omdicamue
CeOUMEHMAaYUOHHbIX 600 C PACTBOPEHHBIMU B HUX YB. OCHOBHYyIO poib
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37leCh WrpaeT YIUIOTHEHHWE MOpOJ MOJA BIMSHHEM Beca BBIIICNICKAILINX
TOJII ¥ B 3HAYUTETIFHO MEHBIIICH CTETIeHN CKa3bIBAETCS JEHCTBHE TEKTO-
HUYECKUX TPOIIECCOB, CO3JAIOIINX OMONHNTEIbHBIC HanpspkeHns. Pas-
e Ko3(h(OUIMEHTOB YIUIOTHEHHUS OCAIOYHBIX TIOPOJl CIOCOOCTBYET
OTKATUIO CeJMMEHTAMOHHBIX BOJ C PacTBOPEHHBIMH YB m3 obmiacreit
OOJIBIIETO YIUIOTHEHUSI U COOTBETCTBEHHO IOBBIICHHOTO JaBJeHHUs (Tre-
JIUTOBBIE TIOPOJIBI) B 00IACTH MEHBIIIETO YIUTOTHEHUS (KOJIEKTOPHI).

Haunbonee mmpoko pacmpocTpaHeHa B 3€MHOH Kope, TO-
BUANMOMY, dMHUTpals YB B pacTBOPEHHOM COCTOSIHUH B IOJ3EMHBIX
BoJax. Kpome ceanMeHTanmOHHOW BOJBI MOXKET HMETh 3HAYCHHE TaK
Ha3bIBaeMasl opeanocenHas 600d. XoTs 00beM BOJBI, 00pa3yromeics
npu yrinepukanun OB man, ans 6orareix OB Tom opraHorenHas Boaa
Hapsy ¢ APYTUMH (aKTOpaMu MOXKET CHI'paTh ONPENENICHHYIO pPOJb
IIPU SMUTPALMU pacTBOPEHHBIX B HEH Y B.

OMUrpanuu CrocoOCTBYET TaKXKe yeeauueHue OdeleHus 2a308 8
Heghpmezazomamepunckux moawax. [lOBBIIEHUE NaBICHUS Ta30BOH
(ha3bl O] BIUSHUEM TIPOTPECCUPYIOIIETO Mporudanus OacceifHa u 1H-
TeHCU(UKAIIMK TIpoIiecca ra3000pa30oBaHMs OJAroNpPUATCTBYET pac-
TBOPEHHIO HE(PTH B razax M pPacTPECKUBAHHIO MTOPOJI, BCIEJACTBUE YETO
HPOUCXOUT «NPOCKAIb3bI6AHUE» Ta30HE(TIHON CMECH U3 IEIUTOBBIX
HOPOJI B MOPOABI-KOJUIEKTOPHI 10 MUKPO- U MaKpOTPEIIMHAM U TIOPaM.
[MoBbIIeHHIO TaBICHUS Ta30B TAKXKE CHOCOOCTBYET YMEHBIICHHUE I1O0-
POBOTO MPOCTPAHCTBA MOPOJ CIEACTBHE MX YIUIOTHEHHS IO Mepe TOo-
rpykeHust Heprera3oMaTepUHCKUX TOJIILI.

Cpenu ¢dakTopoB, OOYCIOBIHMBABIIMX 6MOPUYHVIO MUSPAYUIO,
KpOMe YIUIOTHEHHUsI TIOPOJI CIIeAyeT OTMETHTh CHITy BCIUTBIBaHUS HEPTH
U ra3a (TpaBUTAIMOHHYIO CHITY), TUAPABIMYECKUN, TUPGY3HOHHBIA H
npyrue GakTopsl.

Bennvisanue neghmu u 2aza B KOJJIEKTOpe-pe3epByape BBUAY Pa3iiu-
YMsl IUIOTHOCTEW (DIIFOHMAOB, €ro 3alONHSIOMIMX, HNPOHCXOIHUT TJIABHBIM
00pa3oM 1o MUKPO- U MAaKPOTPEIIMHAM M KPYITHBIM [IOPaM U KaBEPHAM.

Tuopasnuueckuii paxmop WrpaeT BaXHYIO pOJb TPH MUTPAIUH
HeTel Ta3a B 3eMHOI KOpPE B PACTBOPEHHOM BHUJIE B COCTAaBE TOJI3EMHBIX
BOJI. [leficTBrE THAPaBIMYECKOro (haKkTopa He OrPaHUYUBACTCS TPAHCIIOP-
THPOBKOH YB B pacTBOPEHHOM COCTOSHUH, TaK KakK KarelbKu He(TH H
MY3BIPBKH Ta3a B CBOOOZAHOM COCTOSHUM TaKXKe€ YBJIEKAIOTCS ABWXKYLIU-
MHCS TIOJI3EMHBIMH BoJIaMu. TakuM 00pa3oM, akTUBHAsI THAPOJAUHAMUYC-
CKasg 00CTaHOBKa, KOTOpas BO3HHKACT NPH ABIKEHWH IOJ3EMHBIX BO[I,
KaK YK€ OTMEYaJIoCh, HE TOJIBKO 3HAYMTEIBLHO OO0JieryaeT BCIUIbIBAHHE
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He()TH U ra3a B BOJOHACHIILICHHOM cpesie, HO M CIIOCOOCTBYET IepeMeltie-
HHIO Y B Kak B pacTBOPEHHOM, TaK U B CBOOOJJHOM COCTOSIHHH.

Murpauust HeQTH TyTeM @uibmpayuu MOXKET NPOUCXOJUTH B
cllydae, ecii TIOPOBOE MPOCTPAHCTBO B MOPOJE IMOJHOCTHIO 3aMIOJTHEHO
He(ThI0. OHAKO B MPUPOJHBIX YCIOBUSAX HE(TH B OCHOBHOM ITIepeMe-
HI1aeTcsi B BOJOHACHIIIEHHON cpesie, MOATOMY MPUCYTCTBHE BOABI 3Ha-
YUTENILHO 3aTPyIHIET QUIBTPALMIO HEPTH.

OmnpeneneHHyo poJib B MUTpaluu Y B urparot kanunisapusie cunvl.
Tak xak Boza Jydiie, 4eM He(Th, CMauyUBaeT MOPOIBI, CHIBI TTOBEPX-
HOCTHOI'O HAaTSDKEHHUsI MEXIy NOpPOAOH M BOXOW OyayT Oojblie, dem
MEXy MOpoaoi u HePThIO. DTHM O0BACHIETCS HaOII0AaeMoe HHOTIA
SIBJICHUE — BBITECHEHHE HE(PTH BOJON M3 MEJKHX MOP B KPYITHBIE.

Murpauust YB MOXeT NpOUCXOAUTh TAKXKE MOJ BIUSAHUEM YNpPYeUX
cun (nanpsicenust) pacuupenusi QIIOUIOB U 3aKITFOYAIONINX HX TIOPOJ Kak
W3BECTHO, XHIKOCTH, TPEXIE BCEr0 BOMA, OONANAIOT CIOCOOHOCTHIO
CKUMATBCSI, XOTS B HE3HAUUTENBHON CTENeHW. B cilyyae yMeHBbILICHUS
Harpy3Kd BCJIEJICTBHE MMOABEMA WIIM SPO3UH TIOPOJI, BO3MOYKHO pacIIupe-
HHE >KUJIKOCTH, 3aIONHSIOLICH pe3epByaphbl, a, CIICI0BATEIbHO, BO3MOXKHA
Y MUTpAIKS, XOTSl HEKOTOPBIE HCCIIE0BATEIN OTPHLIAIOT POJb 3TOTrO (pak-
Topa B (hopMHUpOBaHNY 3aexell HeTH U rasa.

Hupgysus VB takxke MOXKeT ObITh NPUYMHOW MHIPAlMUd HX B
3eMHO# kope. Auddysust MporucxoauT mo 3akony duka.

Bpon U. O. n Epemenko H. A. nomyckator murpanuio ¥YB Takxe
BCJIE/ICTBUE U3MEHeHUs obvbema nop nopoosl, KOTOPOE MOKET IPOKC-
XOJIMTh TP IIEMEHTAIIUH [TOPO/], IEPEKPUCTALTH3AINN MUHEPAIOB HITH
MO JIPYruM NpUduHaM. OTH (aKTOpbl MOTYT HPUBECTU K CYIIECTBEH-
HOMY YMEHBIICHHIO 00beMa Top, B TO BPEMs KaK MPOIIECCH PacTBOpe-
HUSI ¥ BBILIENAYMBAHUS TOPSYMMHU IOJ3EMHBIMH BOJAMH, Ha00OpOT,
BEIYT K YBEITUYEHHUIO 00BEMa T10P.

CrnenyeTr OTMETUTh, YTO Murpanus YB MoxeT ObITh 00yCIIOBJICHA
TaKXKe PASHLIMU KOID@uyuenmamu pacuuperusi IopoJ 1 3aKIIOYEH-
HBIX B HUX ()IFOHJIOB MPH MOBBIIICHUH TEMIIEPaTyphl B pe3ylbTare Mo-
Ipy>KeHHs, XOTS ONPEeACIUTh MaciuTaObl MUrpanuu Y B noa BausiHuEM
9TOro (JaKTopa BechbMa 3aTPyAHUTEIHHO.

Beprukanbnas (BHepe3epByapHas) murpanus YB moxer mpowc-
XOIHThH TAKXKe Yepe3 MOKPBIIKY IIyTeM IPOphIBa raza Wik HePTH TOA
BIIMSIHUEM M30BITOYHOTO JABJICHNUS, BO3HUKAIOIIETO BCIIEJCTBUE Pa3iiu-
Yusl TUIOTHOCTEH (PIIIONIOB.
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HanpaBneHue u ganbHOCTb MUrpauumn

Hanpasnenusa murpanuu YB 3aBUCST OT TEKTOHHYECKOTO CTpOE-
Hus peruoHa. HedTb npu cBoeM ABMKEHHMH B 3€MHOM KOPE BhIOMpaeT
JIMHUM HAMMEHBLIETO CONMPOTUBICHNUS U MUTPUPYET B KaXKJJOM OTIEINb-
HOM CJIy4ae B TOM HaIpaBJIEHUH, B KAKOM €H 3TO JIerde cAemaTh.

IIpennonaraemMple HampaBJIeHUs] pErHOHAIBLHON MuUrpanuu Y B Mo-
TYT OBITh YCTAHOBJICHBI PA3IMYHBIMH IPUEMaMH: ONpe/IeIeHHEM COOT-
HOLICHUS! KOA(QQHUIMEHTOB 3aloJIHEeHUs JoBylmIeK YB, nzyueHuem 3a-
KOHOMEPHOCTEH M3MEHEHUs cocTaBa He(Te U ra3oB, N30TOIHOTO CO-
CTaBa JIEMEHTOB, BXOSIIMX B HE(THU W Ta3bl, HHOTA MU3YYCHUEM 3a-
KOHOMEPHOCTEH MPOCTPaHCTBEHHOTO pa3MEUIEHHs «IIyCTBIX» U Mpo-
TYKTUBHBIX JOBYIIEK H T. [I.

B psime cnywsaeB mpu ¢opmupoBaHMM 3anexedl HehTH U rasa B
CTPYKTYpHBIX JIOBYIIKAax HaONIOaeTcsi MOCTENIEHHOE yMEHBIICHHE
CTETeHH 3aIlOJTHEHMS JOBYILEK MO0 Mepe YJaJlIeHUs 10 BOCCTaHMIO CJIO-
€B OT UCTOYHHMKOB reHepanuu YB. Kpome Toro, B HampaBieHUU MHU-
rpalyy, KaK NpaBuio, HaOMIOAI0TCS yMEHBIIEHHE TUIOTHOCTH He(TH,
oOorameHne ee JerkuMHU (QPakIusSIMH U CHIDKCHHE CONIEPKAHUS CMO-
ncTO-ac(arbTEeHOBBIX KOMIIOHEHTOB, KOTOPbIE COPOUPYIOTCS MOpoaa-
MH Ha myTax Murpaudd. OHAaKO Ha M3MEHEHHE IUIOTHOCTH HedTH
BIIHSCT M sl Ipyrux HakTopoB (COpOIHs, OKHCICHUE, NCTIApEHUE JIeT-
KHX KOMIIOHEHTOB U T.1.), KOTOpPbIE HE BCErAa MOXHO yuecTb. Ilo
HaIpPaBJICHUIO MUTPALMU YMEHBIIAETCS COJEp)KaHUE apOMaTHUYECKHX
VB, obnagaronmx HauMEHBIIUMH MUTPAIMOHHBIMH CIIOCOOHOCTSIMU
M0 CPaBHEHHIO C METAHOBBIMH U Ha(hTEHOBBIMHU Y B.

CocTaB yrieBoIOpOHBIX I'a30B TaK)Ke MEHIETCA 110 HAIIPABJICHUIO
MUTPaLUH: TPOUCXOAUT, KaK MPaBUiIo, 0OEAHEHNE ra30B TOMOJIOTaMU
MeTaHa, O0JaJaroIlMMi HAUMEHBIIMMH MHTPAIIMOHHBIMH CIIOCOOHO-
CTSIMU U B TO € BpEMsI ITOJIBEPKEHHBIMHU B OOJIbIIEH CTENEHN COPOLMU
Y OKHCJICHHIO 110 CPABHEHUIO C METAHOM.

Haubonee mepcriekTHBeH W HAAEKEH MPHU OMpPEEICHUN HaIlpaB-
JIeHUs1 MUTrpalid YB HM30TOIHBIN aHAIU3 3J€MEHTOB, BXOJSIINUX B CO-
cTaB HedTel, ra30B U KOHAEHCATOB. B mocienHue rojsl MpOBOAMIIMCH
IIMPOKUE HCCIEIOBAHMUS H30TOMOB YIJIEpPOa, BOAOPOAA U CEpPHl B
HeTIX M Tazax pa3inyHbIX PaliOHOB, KaK 10 PErHOHATHLHOMY MOTIpY-
JKEHMIO CJIOEB, TaK U Mo paspesy. B OonbiimHCTBE ciydaeB Ob10 0OHa-
PYKEHO (QpaKkIMOHMPOBAHUE M30TOIHOIO COCTaBa He(TEH M ra3oB IO
HAIMpaBJICHUIO MUTPAILUK, TIPH KOTOPOM HE(PTHU M Ta3bl 00OramaroTcs
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JIETKMMHU HM30TOIIAMU U TEPSIOT TSDKEIIbIE, XOTS B psAJie CIydaeB IOIYy-
YeHBI IPOTUBOPEUNBBIC JaHHBIE U KapTHHA OKa3ajach Ooyiee CI0KHOI.

Pecuonanvuas muepayus npu gpopmuposanuu sanedceil YB. Bto-
pUYHAs MUTpalysl B 3aBUCHUMOCTH OT KOHKPETHBIX TI€OJOTHYECKHX
YCJIOBHM MOXET WM CJIEJOBaTh 3a IEPBUYHOU, UM OTCTAaBATh OT HEe
Ha JIOBOJILHO 3HAYUTEIbHBIE IIPOMEKYTKH BPEMEHH.

Hekotopele uccnenoBaTeny mMonarawmT, 4To Uis (OPMHUPOBAHUS
3ajexxeil HeTH ONArompHUsITHBIEC YCIOBUS HACTYNAIOT HEMOCPEACTBEH-
HO BCJIEX 33 OTJIOXKEHHEM BMeEIIArouX ee nopoxa. Ho cpeau uccneno-
BaTeNed HET €IMHOTO MHEHMs B OTHOIIEHWM BPEMEHH NPOSBICHUS H
JUIMTEJIBHOCTU PErMoHaNbHOM murpanuu YB. Ilponecc 3tor BecbMa
CJIO’KHBIM U B 3aBUCUMOCTH OT KOHKPETHBIX I'€OJIOTMYECKUX YCIOBUM B
OJIHMX paiiOHAaX MOXKET ObITb OTHOCHTENHHO KPAaTKOBPEMEHHBIM (eou-
HHULBI MWIJIMOHOB JIET), @ B APYTMX — BECbMa UIMTEIBHBIM (IECSITKH
WIN Jake COTHU MUJUTMOHOB JIeT). BpeMs mposBieHHs! pernoHaaIbHOM
MUTPALUH U €€ JITUTEIBHOCTh 00YCIOBIMUBAIOTCS, MIPEXKIE BCETO, UCTO-
pHEH TEKTOHWYECKOTO pa3BUTUSl peruoHa. OO 3TOM CBUAETEIBCTBYET
MapaJuIeNn3M 3TallOB TEKTOHUUYECKONW aKTHUBHOCTU U BPEMEHU IIPOSIB-
JICHUS] PETHOHAIIBHOW MUTPALUU U aKKyMYJISILUU Y B B 36MHOH KOpe.

3asucumocmov medxncoy 8pemenem 3an0dHCEeHUs. U NPOOYKMUBHO-
cmbio nogyutek. CBSI3b MEXIYy BPEMEHEM 3aJIOKEHHsSI JIOBYIIEK U WX
IIPOJIYKTUBHOCTBIO 3aBUCUT OT BPEMEHM U JUINTEIBHOCTH PETHOHAIb-
HOW Murpanuu YB 1 MOXeT NposBIATECS HE BO BCEX PErHOHAX.

®enopos C. .1 1p. npeanararoT A IPOrHO3UPOBAHUS MEPCIIEK-
TUB HE()TETa30HOCHOCTH ONpEAETSITh BO3MOXKHBIMU CIIOCOOaMHU BO3-
pact JoByIIeK (HampuMep, celicMopa3BeKoii) U Hauboliee APEBHUE U3
HHUX B IIEPBYIO OY€pelb PEKOMEHI0BATh AJisi OypeHusl.

VYTBepkaeHne 0 OOJbIIECH MEePCIEKTUBHOCTH CTPYKTYPHBIX JIOBY-
LIEK JPEBHETO 3AJI0KEHUS 110 CPABHEHUIO C MOJIOIBIMU C TOYKH 3PEHUS
HeTera3oHaKOIUIEHUS CIIPABEAIMBO TOJIBKO ISl OTAEIBHBIX PaiOHOB,
rae GpopMupoBaHue 3ajexei MPOU30IUIO B OAHY, IPHYEM KOPOTKYIO B
TEO0JIOTHYECKOM CMBICIIE, (pa3y MUTpAINH U aKKyMyJsun Y B.

O6wasn cxema chopmnpoBaHnA 3anexen

YcnoBus u Bpemsi (hopMHpPOBaHUS MECTOPOXKIEHUH YB sBIsrOTCS
BOKHEUIIMMU HE TOJBKO B TEOPETUYECKOM, HO M B IHPAKTHUYECKOM
TUTaHe JUIs OIIpeeNICHNs] HallpaBJIeHUs TIOUCKOB HeTH U ra3a.
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B o6mem Buze BpeMsi Hauana (popMUpOBaHUS CKOIJICHUS OTpeie-
JISICTCSI MOMEHTOM (hOPMUPOBAHUS JIOBYIIIKH TPU YCJIOBUH, YTO K TOMY
BpEeMEHH B OacceliHe Hadalich MPOIeCCH HHTEHCUBHOM reHepauu YB
(O. K. baxenoga, 2000).

B 3aBucumoctu oT TOro, 0Opa3oBaNUCh JU CKOIUICHHUS HePTH H
(nnm) raza B mpenenax HedTerazoMaTepHHCKUX CBUT WM 3a TIpeieia-
MU TIOCJIETHUX, BBIJEIAIOTCS HEepEUtHble U 6MOPUUHbIE 3ATICHKH.

Paccmotpum Mexann3Mm opMupoBaHUS MTEPBUYHBIX 3aliekeil HedTH
WM Ta3a, KOTOPBIA MPEICTaBIAETCS OTHOCHTEIBHO 0o0Jiee MPOCTBIM IO
CPaBHEHHIO C TPOIIECCOM OOpa30BaHWSI BTOPHYHBIX JIOKATBHBIX CKOILIE-
Huil. IIpencraBum, 4TO NEPBUYHAS MUTPALIKS 3aBEPIIMIIAch U Y B oTKaThI
W3 TIENUTOBBIX TOPOJ B MOPOABI-KOJUIEKTOPH! J[HO CeIMMEHTAIllMOHHOTO
OacceliHa He BcerJa CTPOr0 TOPU3OHTAIBHOE, a WMEET OINpeeTeHHBII
TIEPBUYHBIN YKJIOH, KOTOPBIA B HEKOTOPBIX CIyYasX MOXKET OOYCIIOBIH-
BaThb MUTpalM0 YB N0 pernoHaJbHOMY BOCCTaHMIO cioeB. Hekoropsle
uccieoBaTeNld AOMYCKaloT BO3MOXKHOCTh BHYTPHpPE3EPBYapHOU MHUTpa-
uu YB naxke npu HaknoHe 1-2 M Ha 1 kM. OjHaKO BHYTpUpe3epByapHas
MUTpaIys 3HaYUTENbHO YCHIIMBAETCS, KOT/Ia MIOYTH TOPU30HTAIIBHO 3aiie-
TaloIIHe CJIOW BBIBOJATCS TEKTOHUUYECKUMH MPOLIECCaMU U3 TOPU30HTANIb-
HOT'O TIOJIO’KEHHSI ¥ YBEIMYMBAETCSI HAKIIOH, YTO B CBOIO OYepe.h MPUBO-
JTAT K YBEJIMYECHUIO CHITBI TIABYYECTH.

B 3aBucumoctu ot MomHocTH nenuToBbix HI'MII u mopoj-
KOJUIEKTOPOB, OT WHTEHCHBHOCTH TeHepanuu Y B, TepMobapudeckux
yCIIoBHU U Apyrux pakTopoB YB MoOryT HaxoauThcs B CBOOOHOM HITH
pPacTBOPEHHOM B Boje cocTosiHMU. CeIMMEHTallMOHHBIE BOJBI C pac-
TBOpeHHBIMH Y B, mepemeniasicy u3 riiyOoKux BnaauH (30H Heghmeza-
3000pazoeanus), TEPSIOT YaCTh PACTBOPEHHBIX Y B BclefcTBre cHIXKe-
HUS TEeMIIepaTyphl W IIACTOBOTO NaBlieHWs. BrlfenuBIIvecsS W Haxo-
JAIIMecs B CBOOOIHOM cocTosiHuA YB B 30Hax He(Tera3oHaKOILUICHUS
NP HAJTMYWU JIOBYIIIEK MOTYT 00pa30BaTh MPOMBIIIJICHHBIE CKOTLICHHS
HeTH U (WIN) Ta3a.

BriziesieHu0 pacTBOPEHHBIX B MOJI3EMHBIX Bofax ¥YB B cBoOOMHOE
COCTOSTHHE MOTYT CIIOCOOCTBOBaThH W Jpyrue ¢axtopsl. Hampumep, mo
A. A Kaprey, npu pasrpy3ke Moa3eMHBIX BOJ 4depe3 (BIrougoymnopsl
MOBBIIIACTCSA MHUHEPAIU3allisl BOJA 0] BIUSHHUEM (DUIBTPAIMOHHOTO
3¢ dexra, 9T0 00YCIOBINBAET PE3KOE CHIDKCHUE pacTBOPUMOCTH YB B
Bogax. Ilo ero pacueram, MUHepanu3alUs BOAbl B JIOBYIIKAX, SIBJSIO-

134



HIMXCS OYaraMu pasrpys3kd, 3a 10 MJIH. JI€T TONBKO 3a cueT QuiIbTpa-
UOHHOTO 3((eKTa MOKET BO3PACTH B 6 pas.

Baxxnoe 3Haudenue npu (GopMUpOBAaHMH 3aliekKel HePTH M rasza
MOJKET UMEeTh CTpyiHas murpanus ¥YB B cBoOomHOM coctosHuM. [Ipn
HaJIM4uU cBOOOTHOHN (ha3bl Karu He(TH WU MYy3bIPbKH ra3a, 00beau-
HSSICh, MOTYT 00pa30BaTh CTPYH, KOTOPBIE B CHIIy IUIaBYYECTH CTpe-
MSATCS K TUIICOMETPHUYECKH HanboJiee NPUIOAHATOMY Y4aCTKy IIPUPO-
HOTO pe3epByapa. Ecin Ha myTu Murpupyromux ¥YB okaxyrcs JIoByII-
Kd, TO chOpMHpYETCs JIOKalbHOE CKOIUIeHHEe HedTH W (W) rasa.
B kax1oM KOHKPETHOM ciy4ae JOBYIIKOH YB MOryT cTaTh JIOKaJbHas
AHTUKJIMHAJIbHAS CTPYKTYpa, TEKTOHHMYECKHM SKpaHMpPOBAHHAs 4YacTb
TIacTa-pe3epByapa, 30HBI JMTOJIOTMYECKOTO BBIKJIMHHUBAHUS KOJIJIEK-
TOPOB WJIM YYacTKH CTPAaTHrpauuecKoro Hecorjacusi, JTUH30BUAHBIC
necyaHble Tesa U T. 1.

Ecmu npu ¢opmMupoBaHUM NEPBUYHBIX 3aJieKEH OCHOBHYIO POJIb
UrpaeT BHyTpHUpe3epByapHas (J1aTepajibHasi) MUTpaLusi, TO BTOPUYHBIE
3aNeXu 00pas3yloTCcsl B pe3yiIbTaTe MeXpe3epByapHOU (BEPTUKAIHHOMN)
Murpauud YB u3 HedrerazoMarepuHCKUX CBUT TNIaBHBIM 00pa3oM B
HedTerazocoJepKalifue OTIOKEHUS JIPyroro CTpaTHUrpaduIecKkoro
KOMIIJIEKCA.

[TyTsiMu, OnaronpusTHEIMU IS TIEPETOKA y B M3 OIHUX CTpaTHIpa-
(UYECKHX KOMIDUIEKCOB B JIpyTHe, SIBISIOTCSI MPOBOJSIINE HAPYIICHUS,
MHKPO- U MAaKpOTpPEILMHBI, HOBEPXHOCTH CTpaTHIpadUUecKUX HeCcora-
CHH, ammapaThl I'ps3eBBIX BYJIKAaHOB U T. I. B mpupone, mo-BuaumMomy,
3a5eKn (OPMUPYIOTCSI B pe3yJsibTaTeé COYETaHHS Pa3MYHBIX BHIOB MH-
rpauun. Ilepemeniasice B TOPH30HTAIILHOM HAIpaBICHWH IO MIPOHHUIIAE-
MBIM [IOPOJaM-KOJUIEKTOPaM HJIM M0 TIOBEPXHOCTAM CTPATUTPAGHUECKOTO
Hecoryiacusi, ¥ B mpu BcTpeue ¢ pa3pbIBHBIMU HapYIICHUSAMH WM armapa-
TaM{ TPSI3EBBIX BYJIKAHOB MOTYT M3MEHUTH HAIlPaBIECHHE MHIpAlMU Ha
BEpPTUKAJIbHOE HampasiieHue. Takum o0pa3zoM, 3aleKd B 3TOM ciIydae Mo-
ryT (hOPMHUPOBATLCS CTYIIEHYATO, IIPY COUETAaHUH TOPU30HTAJILHON U BEp-
TUKAJIBHOW MUTPallUi B pa3IM4YHbIX YacCTIX pa3pesa.

B mnardopMeHHBIX, YCIOBHSX, I'ZIe OTIOXKEHUS IUCIOLUPOBAHBI
c11a00 ¥ MOYTH HE PAa3BHUTHI WIIM OTCYTCTBYIOT pPa3pbIBHBIE TUCIOKALINH,
3aJie)Ku 00pa3yloTCsl B OCHOBHOM B pe3yiibTaTe BHYTPHPE3EpPBYapHOIt
(marepanpHOIf) Murpanuu YB.

B otiimuume ot mnardopm B reOCHHKIMHAISAX U IEPEJOBBIX MPOTHU-
0ax, XapaKTepU3YIOIMXCSl 3HAYUTEIIbHOW MOOMIIBHOCTBIO U JUCIIOLH-
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POBAHHOCTBIO CJIOEB, IIUPOKUM PA3BUTHEM IU3BIOHKTUBHBIX Hapylle-
HUM, TPSI3€BBIX BYJIKAHOB, MIPOMBIIIJICHHBIE CKOIUICHHS HE(TH M Ta3a
00pa3yloTcs B pe3ysibTare NMPEUMYLIECTBEHHO BEPTUKAIBHOW MHUIpa-
LI1H, @ BHYTPUPE3EPBYapHas MUTPALIUS] UT'PAECT OJUNHEHHYIO POJIb.

[To muenuto B. I1.CaBuenko u A. JI.Ko3noBa, cyIiecTBEHHYIO poOjb
npu (GOPMHUPOBAHMM BTOPUYHBIX 3ajeKed HepTH M raza MOXET WUrpaThb
npopeiB ¥YB uepes cnabonpoHuIaeMple HOKPHIIIKY BCIEACTBUE U30BITOY-
HOTO JTaBJICHHs1, BO3HUKAIOIIETO U3-32 PA3IMYKA B INIOTHOCTSIX (MIIOUIIOB.
B pesynbrare B BepXHHUX TOpU30HTaX 00pa3yrOTCsl CKOIUICHHS Ta3a, KOTOo-
pble BHU3 110 pa3pe3y 3aMEeIIAoTCs Ta30HE(TSHBIMU M HEPTAHBIMU 3aJ1e-
JKaMM, XOTS TaKyl 3aKOHOMEPHOCTb PACHpEAECHUsl CKOIUIEeHUH YB 1o
BEPTUKAIIM MO’KHO OOBSICHUTB U APYTUMU MTPUIHHAMU.

B npupozne n1oBoneHO yacTo HaOMIOAAETCS 3aKOHOMEPHOE pacrpeze-
JICHHE CKOIUICHHH He()TH M rasa B LEMH CTPYKTYPHBIX JOBYILEK, IPHYpPO-
YEHHBIX K Bal0OOpa3HbIM MOAHSATHSIM WM TEKTOHWYECKUM JIHHUSIM.
A. JLKo3noBeM, C. I1.MakcuMoBBIM U KaHaACKUM TeosnoroMm Y. ['accoy
OTMEUYEHO, YTO IPH CTYIEHYATOM PACIIONOKEHUH CTPYKTYPHBIX JIOBYILIEK
MO BOCCTaHHWIO CJIOCB 3aJIeXKHW He(DTH M rasza pacrojararoTcsi COTJIACHO
npunyuny oughgepenyuanvroco yraenueanus VB, T.e. ra3oBble 3aJIeXKU 110
Mepe MOBBIILIECHUS TUIICOMETPUUECKMX OTMETOK JIOBYILEK CMEHSIOTCS Ta-
30HE(TAHBIMH U €L BbIlIe HEPTIHBIMU 3aJIeKaMu. 3aJISKH HehTH U raza
pa3MenIaloTcsl COrfiacHO MPUHIMITY ] hepeHIMAIEHOTO YIaBIHBAHUS
TOJIBKO B TOM Cily4ae, ecii ¥YB MUrpupyroT B CBOOOZHOM COCTOSIHUH B
BUJIe cTpy# HedTu U raza. CTpys rasa, odnanas 6oJbLIeH MUTPALMOHHOM
CIOCOOHOCTBIO, OTIEPEKAET B CBOEM JIBIDKCHHUH CTPYIO HE)TH M 3aHUMAET
HanboJiee MOrpy>KeHHYIO, TIEPBYIO Ha MYTH MUTPAIMH JIOBYIIKY. DTa JIO-
BYIIIKA, 3aIllOJHUBLINCH Ta30M, yXe He MOXKeT NPHUHUMAaTh HepTh, U MO-
3TOMY CIIelyIOIIast 0 BOCCTaHHIO JIOBYIIKA OyJeT akKyMyJIHpOBaTh ra3 u
He(Th, a 3aTeM, KOTJa ra30Basi CTPYs «UCCIKHET» — ToNbKo HedTh. Ecnm
VB okaxeTcst HeAOCTaTOUHO IS 3aIIOJTHEHUS JIOBYIIEK, PACIIONOKEHHBIX
THTIICOMETPUYECKH €lle BBIIIE, TO OHM MOTYT OKa3aThCsl MyCTHIMHU (BOZIO-
HOCHBIMHU).

CoBepiieHHO MHas KapTUHa HaONIoAaeTcs Mpu Murpauuun YB B
pPacTBOPEHHOM COCTOSIHMM. IIpy IBHKEHMM pacTBOPOB MO PErHMOHAIb-
HOMY BOCCTaHHUIO CJO€B CHM)XCHHE JAaBJICHUS W TeMIlepaTypsl OyaeT
CIIoCcOOCTBOBATh BBIJICIICHUIO U3 HUX HE(PTH M ra3a B CBOOOHOE COCTO-
auue. Tak kak >xunkue YB pacTBopsioTcst Xyke, yeM razoo0pasHbIe,
NEpBOH M3 pacTBOpa JOJKHA BBIIEIUTHCS HEPTh, KOTOpPAsk U 3arOIHUT
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MEPBYIO, TUIICOMETPUUYECKH CAMYyI HIKHIOIO JIOBYIIKY. B nmanbheit-
11eM, 0 MEepe MUTpAIMK PAcTBOPA BBEPX MO BOCCTAHHUIO CJIOEB U CHU-
JKEHUS IUIACTOBBIX JABJICHUM M TEeMIIEpaTyp Hapsay C KUIKUMH YB
OyIyT BBIOENATHCSA M ra3000pa3HbIE W MOITOMY B CIEAYIOMINX JIOBYII-
Kax OyIyT akKyMyJIMpOBaThCsl HE(PTh W Ta3, a emle BBIIIEe — TOJBKO ras.
Takas muddepennnanus YB HamoMuHaeT pa3MenieHne ux 1o npuHyu-
ny 2pasumayOHHO20 pasoenerus Paroudos.

Maxkcumos C. II. momyckaeT, 4To eciu B JIOBYIIKaX OJHOBPEMEH-
HO aKKyMyJIUpPYIOTCS He(Th M ra3, To B pe3yibTare auddepeHunaniuu
VB 1o mIoTHOCTH ra3, CKaIlIMBasiCh B IPUCBOJIOBOI YaCTH JIOBYILKH,
MOCTETIEHHO BBITECHUT U3 Hee He(Th, U TIOCIEAHSSI OYIeT MUTPUPOBAThH
B CJIETYIOIYIO JIOBYIIKY [0 PETHOHAILHOMY BOCCTAaHHIO CIIOEB.

Xots nuddepeHnnaipbHOe yaaBiuBanue Y B MokeT cuuTaThes J0-
CTaTOYHO PACHpPOCTPAHEHHBIM MEXaHW3MOM (POpMHUpOBaHUWS 3ayexeit
He()TH W rasa, OHO, Kak oTMeuan bakupoB A. A., sABISETCS 4aCTHBIM
ciy4aeM oOIIel 3aKOHOMEPHOCTH U HE MOXKET OOBSCHUTH MHOT000pa-
31l TIpoLieccoB (popMHUpOBaHUs 3anekel HepTH U raza B 3eMHOU KOpe.

Bo mHormx paiionax, B 0COOCHHOCTH Ha MOJOJBIX IIaT(hopmMax,
npuHImn auddepeHnansHoro yuaBiuBanus Y B mposBisieTcst pelko.
Ilo sTOMy mpHWHIUITY, KaK MOKa3bIBAIOT AKCIIEPUMEHTAILHBIEC JTaHHBIC
Kpatomkuna B. A., gamie 3anexu GOpMHUPYIOTCS B aKTUBHOW THIPOIU-
HAMHUYECKOH 00CcTaHOBKE. B03MOXKHO, 3TUM 00BsICHSICTCS TOT (haKT, 4TO
HauboJiee 4acTO PacIONOKEHHE 3aeKel B COOTBETCTBUH C TMPHUHIIU-
oM audQepeHIaTb HOTO YIIaBIUBaHUS HAOIIOAaeTCs B MIpeienax Mo-
OMJIBHBIX TEKTOHUYECKUX SJIIEMEHTOB, JUUIsl KOTOPBIX XapaKTepHa aKTHB-
Hasl TUAPOJUHAMUYECKas] 00CTaHOBKa (NPEArOPHBIE MPOTUOBI, MEKTO-
pHBIE BIIAIMHEI U T. 11.).

Ha ocHoBe 3xcniepuMeHTaNbHBIX JaHHBIX B. A. Kparomkus nemaet
BBIBOJI O BO3MOXKHOCTH (hOPMHUPOBAHUS 3ajIeKel 1Mo NpuHIuIy audde-
PEHIMATIBHOTO YJIABIUBaHMS U IIPH BEPTUKANbHON Murpaunn ¥YB. Jlei-
CTBHUTENBHO, B psijie CIy4yaeB HaOJIIOJAeTCsl TaKoe K€ paclpelesicHHe
CKOIUICHNH He(PTH M raza Mo BEPTHKAIIH.

B HekoTopbIx pailioHax HaOmOmaeTcs uyepenoBaHHE HedTeraso-
HOCHBIX IJIACTOB C BOJOHOCHBIMHU. DTO JIOJITO€ BPEMS BBI3BIBAJIO HENNO-
YMEHUE, TaK KaK IPU BEPTUKAIBHON MUrpauuu ¥YB oauHakoBo X0pouio
BBIpa)KCHHBIE JIOBYIIKH HE JOJLKHBI OBUIM M30MpATENbHO aKKyMYJIHPO-
BaTh He(pTh U (1K) ra3. Ckopee BCero, YepeaoBaHUE MPOAYKTUBHBIX U
HEMPOAYKTUBHBIX IJIACTOB OOYCIJIOBJIEHO Pa3IMYHONM THMIPOAMHAMHYE-
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CKOH aKTMBHOCTBIO B 3TUX pe3epByapax: €ClIM OHA CTaja MOBBIIICHHOM
B YaCTH M3 HHX, TO MOIJIA IPUBECTH K BHIMBIBAHHIO HE()TH MOA3EMHBI-
MU BOJIJAMH M3 XOPOIIO MPOHHIAEMbIX miactoB. O0 3TOM CBHUICTEIh-
CTBYET HAIMYHE OCTATOYHON HE()TH B TAKUX ILIACTAX.

B psme ciaydaeB W3BECTHBI CKOIUICHUS HE(TH Ha KPbUIbSIX WM B
NEPUKITHHAILHBIX YacTAX CTPYKTYP (TIpU OOBOJHEHHOCTH WX CBOJIOBBIX
yacreil), TaKk Ha3bIBaeMbIe BUCSYUE 3aJICKU (HATIPUMED, B TPOTYKTHB-
HOW TOJIIE AMIIEPOHCKOTO MOJIYOCTPOBA) WM JaXKE B CUHKIWHAJIAX.
Ha HekoTOpBIX MECTOCKOIUICHUSX AMIIEPOHCKOTO MOJIyOCTPOBa B OT-
JIOXKCHUAX MPOJAYKTHBHOW TOJIIU BCTPEUCHBI BHCSYHE HE(TSHBIC 3a-
JISKH, PACIIOJIOKECHHBIC ACUMMETPUYHO 110 OTHOIICHHUIO K CBOAY CTPYK-
Typ. llpeamnonararor, 4Tro 3TH 3aJekKU CPOPMHUPOBAIUCHL HA MECTE
JIPEBHETO CBOJA CTPYKTYPHI, & B AATHHEUIIIEM B CBSI3M C U3MCHCHUSAMHU
CTPYKTYPHOT'O IIAHA OHU OKA3aJIMCh HA KPBUIbSIX COBPEMEHHBIX TO/I-
Hatuii. Kazanochk Obl, 32 reojoruueckoe BpeMs He(Th OJKHA ObLia
MUTPUPOBATh MO BOCCTAHHUIO CJIOCB U 3aHITHh CBOJOBYIO YacTh COBpE-
MEHHBIX CTPYKTYp-KYIOJOB, HO, TO-BHIMMOMY, TAaKOMY Mepepacrpe-
ACJICHUIO NPETATCTBOBAJIM I'COXUMHUYCECKHUE IIPOLECCHI, IMPOTCKABUIUC
Ha KOHTaKTe He()Th — Boa. Kak u3BeCTHO, B 30HE BOJOHE(TIHOIO KOH-
TakKTa B pe3yJbTaTe OKUCIeHHs Y B 1 BoccTaHOBICHUS CYJb(HATOB BOJ
BBINAAI0T BTOPUYHBIC KapOOHATHI, & TAKXKE OKHCICHHBbIE HE(TSIHbIC
OpOAYKTHl (OMTYM, acdalbT), MPUBOIAIIME K OOPa3OBaHUIO BOKPYT
3aJICKU  TPAKTHYECKH HEMPOHHUIAEMOW 000JIOYKH, KOTOpas, To-
BUJMMOMY, W TIPEMSATCTBYET MEPEMEIICHHIO 3aliekell HeTH K CoBpe-
MEHHOMY CBOJY CTPYKTYD.

Bucsiuue 3anexu BCTpEYarOTCs PEAKO, HO €I MEHEE H3BECTHBI
3aNeku HepTH B CHHKIIMHANBHBIX Tporubax. He MckiroueHa BO3MOXK-
HOCTBb, YTO 3TH 3aJICKU NPHUYPOYCHBLI K JIMTOJOTUYCCKHU H30JIHMPOBAH-
HBIM JIOBYIIIKaM, a, MOXXET ObITh, MX (hOPMUPOBAHUE O0YCIIOBICHO JPY-
THUMH, €IIe HEJIOCTATOYHO U3yUSHHBIMU (haKTOpaMHu.

BuiBoa. Murparus (mepemernenre) GIrOUI0B B TOPHBIX TOPOIax
elle Jajeko He u3ydeHo. OJTHaKo 3TO OYEHb BaXKHBIN BOINPOC, TaK Kak B
pe3yapTaTe MUTPALMU BO3HHMKAIOT CKOIUIEHMS, 3aJ€KH M MECTOCKOII-
nenus YB, HekoTophie 1m0 cBOoMM MacmTabam mopsimka 10—12 mupa
TOHH He()TH WIM TPUUIMOHOB KyOMYECKMX METPOB Ta3a IMOPaXKaroT
Haie BooOpaxxeHne. OCHOBHOE BHUMAaHHE NPU W3YUYEHHU JTaHHOTO BO-
npoca obparaercsi Ha BpeMsl Hayalla U JAJUTEIbHOCTh MUrpauuu YB,
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CHOCOOBI MUTPALIMU U MX MaclITa0bl B 3¢MHOH Kope, a Takxke (HU3NKo-
XUMHAYECKHE OCOOCHHOCTH MUTPALIKH.

B OonpmmHCTBE cityyaeB He()Th U cocTaBisromye ee YB u npyrue
COEIMHEHMs], TAKUE KaK ra3, FeHEPUPOBaHbI HE B T€X IOPOJAAX, B KOTO-
PBIX HAXOAATCSA MX CKOIUIEHUS, IO3TOMY M BO3HUKAET BONPOC, KaK OHU
NEPEMECTIIINCh U3 MAMEPUHCKUX NOPOO B TIOPOIBI-KOJUIEKTOPHI, Clia-
rarolye pupoaHbIe Pe3epByaphl.

Bomnpocs! Ajisi caMonpoBepKH

1. Yro Takoe smurparuu’? HazoBute GhakToOpsl SMUTpAITAN

2. Yro Takoe BTOpHuHas murpaius? Hazosute ¢akropsl MuUrpa-
Ut

3. Ilo xakuM TOKa3aTeslsiM MOXHO CYAWUTh O HAaNpaBICHUH WU
JaTTbHOCTH MUTPALAN?

4. Kak MoryT chopMHpOBATHCS IEPBUYHBIC 3aTIEKH?

5. Kak moryT opMupoBaThCsi BTOpHUHBIE 3aJIEKN?

6. Kak mpoucxomut ¢opmupoBanue 3anexu MpuHOUTY audde-
PEHILIMAILHOTO YJIaBIHBaHUS?

7. Kak npoucxonut ¢popMHpOBaHKE 3aJIe)KH IPH MUrpanun YB B
PAacTBOPEHHOM COCTOSIHUH?
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Jlexknus 14
TEPMOBAPUYECKHUE YCJIOBUS ITPUPOJIHBIX
PE3EPBYAPOB

IInan nexnuu

1. IlitacToBOE IaBJICHHE.

2. AHOMAJIEHO HHU3KOE H aHOMAJIEHO BEICOKOE IIACTOBOE JIABICHMUE.
3. ITnacroBbIie TeMIepaTyphl.

NMnactoBoe paBneHue

OHUMH U3 BOXHEHIINX XapaKTEPUCTHK MPUPOTHBIX PE3epByapoB
SBJISIFOTCS TUIACTOBOE JIaBJICHUE U TUIACTOBAs TeMIIeparTypa.

[TmacToBbiM Ha3biBaeTcs AaBnenue (Prur) koTopoe HCHBITHIBAIOT
KHUIKUE U ra3000pa3Hblie (IIIONABI B IPHPOAHBIX pe3epByapax. 3HaHUE
BEJIMYMHBI IUTACTOBOTO JIABJICHHSI OYEHb BAKHO, KaK IPH MPOBEACHUN
TEOPETUYECKUX HCCIIEIOBAaHHN, B YACTHOCTH MTPOTHO3UPOBAaHUS HedTe-
ra30HOCHOCTH HEZP, HAyYHO OOOCHOBAHHOTO IPOSKTUPOBAHUS pa3Be/l-
KU ¥ pa3paboTKM HEDTSIHBIX M Ta30BBIX MECTOPOXKICHHH, TaK W IMPH
pElICHHN MPaKTHUECKUX 3a/1a4, CBA3aHHBIX C JKCIUTyaTaldeid MecTo-
pOXIeHNH, OypeHHsT CKBAXKUH H T. 1.

[TnacroBoe naBleHUE XapaKTEpU3yeT SHEPreTHYECKYI E€MKOCTh
3ajexxeid HepTH W Taza B HEIpax W OMNpelessieT CUITY, IBIKYIIYIO
(oM IBI B IIJIACTE.

Pasnnuaror craTMueckoe M IMHAMHYECKOE IUIACTOBOE JIABJICHHE.
[Ton craT4yeckuM MoApa3yMeBaeTCsi TaBICHUE B Pe3epByape, i B HEM
HE TMPOUCXOJUT JBW)KEHHE TMOJ3EMHBIX BOA. /IMHaMuueckoe TiacToBoe
JaBJIEHHUE — 3TO JaBJICHUE B IUIACTOBOM pPe3epByape, B KOTOPOM IPOHCXO-
JWUT JBW)KEHUE IUIACTOBBIX BOJA M3-3a CBS3M IUIACTOBOTO pe3epByapa C
3eMHOU MMOBEPXHOCTHIO WITH HAIMYUEM O0JIaCTH pa3rpy3Ku BOJI.

PaznmiuaroT ruapocTaTHYECcKOe U reocTaTHYecKoe JaBieHue. [ uapo-
CTAaTUYECKOE JIABJICHUE XapaKTepH3yeT BeC CTOJ0a KHUIKOCTH OT TOUYKH
3amepa B IPUPOJHOM PE3EPBYapE 10 3EMHOM IMOBEPXHOCTH, & FeocTaTHye-
CKOE JIaBIICHUE -BEC BBINIC3AIETalONINX TOPHBIX ropo. [loatomy reocra-
THUYECKOE JaBJIeHHE MHOTJA Ha3bIBAalOT IOPHBIM JaBieHHWEeM. B reocus-
KIMHAIBHBIX OOJIACTAX M MPEArOpPHBIX MPOrHOax, e TEKTOHHYECKHE
JIBIDKEHHUST TIPOSIBIISIFOTCSI HauboJiee MHTEHCUBHO, OIPE/ICIICHHYIO POJb B
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(l)OpMHpOBaHI/II/I IJIaCTOBOI'0 JaBJICHUA HUI'PAIOT TAKKE IMCOTCKTOHUYCCKUEC
HaMps’KCHUA, BOSHUKAIOIINEC BCJICICTBUC I[eq)OpMaIII/H/I CJIOCB.

AHOManbHO HU3KOEe U aHOMasribHO BbICOKOE NnacToBoe
haBneHue

Brimensior takke HOpManbHOE IJIACTOBOE AABJICHUE W aHOMAllb-
HO€ IUTACTOBOE JaBlieHHEe. AHOMAJbHOE TUIACTOBOE JaBIIEHHE MOXKET
ObITh anoMaabHO HU3KUM (AHII/) wian anomaasHO BeIcOkuM (ABII).
HopmanpsHoe mnactoBoe JaBiieHHE PaBHO THAPOCTATHYECKOMY.

Ha mpakTrke, 11t MpOCTOTHI, IIIACTOBOE JAaBJIEHNE YCIIOBHO NPUHH-
MAaeTCsl PaBHBIM BBICOTE CTOJI0A TPECHON BOJABI W HA3BIBACTCS YCIIOBHO
ruapoOCTaTHICCKUM. OZIHaKO OHO MOXCT CYHICCTBECHHO OTJIIMYATbBCA OT
PacueTHOTo B Ty WM MHYIO CTOpPOHY. OmpesesieHue THAPOCTaTHYECKOTO
TUIACTOBOTO JaBJIEHUsI OyJeT MPaBWIGHBIM TOIBKO B TOM CIIydae, eCIi
ruapoauHaMmu4deCcKas CUCTEMa HaXOAUTCA B CTAaTUYCCKOM COCTOSAHHU,
NpHYeM ITOBEPXHOCTH 3epKajia IIacTOBBIX BOJ B pe3epByape (TO eCThb Ibe-
30METPHUECKasl TOBEPXHOCTH) JTOJDKHA OBITh TOPH30HTATLHOM.

OpHako B IPUPOJIE TMOA3EMHBIE BOJBI, KaK MPABIIIO, HAXOASTCS B
JUHAMUYCCKHUX YCJIOBHAX, U IMbE3OMETPUUYCCKAA MOBCPXHOCTHL HAKIIO-
HEHa B HAITPABIICHUU JIBUKEHHS BOJI.

[TomokeHne MHE30METPUYECKOI TTOBEPXHOCTH, TPEXKJIE BCETO, 3a-
BUCUT OT THUIICOMETPUYCCKOTO IIOJIOKCHHA BBIXOAOB IJIaCTa Ha IIO-
BEPXHOCTH (00J1acTH MUTaHUS U 001acTh pasrpy3ku). Kpome Toro, oHo
OTIpEEISAETCS] KOJIMYECTBOM BBITIA/IAIONIUX OCAAKOB, TIPOHUIIAEMOCTHIO
pe3epByapa U psioM IpyTrux GakTopoB.

KpuBast Hak/iOHa MBE30METPUIECKON TTOBEPXHOCTH MOYKET HMETh
JIOBOJILHO CIIOKHYHO KOH(GUTYpAIUIO B CIydae U3MEHEHHS pOHHIIae-
MOCTH TIOPO/I-PE3ePBYapOB IO IIOMIAIN

JHapnenue QUIIOWAOB B IJIACTE ONPEACISIETCS THAPOCTATHYECKUM
HAIOPOM, TaK KaK IOcJie 3aBepIICHHUs TUTH(OUKAIUA 0CaKOB, Ie0CTa-
THUYECKOE JaBlieHHe (eciu npeHedpeys ynpyroil nedopmanueii mopon),
BOCIIPHHUMAETCS TJIABHBIM 00Pa30M CKEJIETOM IOPOJIBI-KOJUIEKTOPA.

OpHako B psijie paifoHOB JTUTH(HUKAIMSA OCAAKOB MPOJOIHKAETCS A0
cux mop. [loaToMy Ha GONBIIKX TITyOWHAX, TJI€ TOCIOJCTBYIOT BEICOKHE
JIaBJICHUSA, (PIIOUIBI B TIACTE HUCIBITHIBAIOT TOPHOE (T€OCTaTUYECKOE)
JaBJICHUE BCJIICACTBUC OTXKATHA BOAbI U3 I'NIMHUCTBIX TOJIII B ITOPOABI-
KOJUIEKTOPBL. DTO SIBJISETCS OJHON W3 NPUYMH BO3HHKHOBEHHUS aHO-
MaJIbHO BBICOKHMX IUIaCTOBBIX JaBieHuii (ABILJ]).
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B IlpenxaBkaswe, KapmaTtax, Azep6aiimkane, FOro-Boctounoit u
Oro-3amagnoii TypkMeHuu U B psijie APYrUX HEPTETa30HOCHBIX PETH-
oHax (ocoOGHHO B pailoOHAX, TJE TMPOSBIAIOTCI HEOTEKTOHWYIECKHE
nporeccel) ABIIJl MoryT mpeBbImaTh pacdeTHBIE THAPOCTATHYECKHUE
napieHus B 1,3-2 pasa.

IToMrMO reocTaTHUECKOTO JaBIICHUS, 3aBUCSIIETO OT MOITHOCTH
¥ TUTOTHOCTH TTOPOJ, TTepeKphIBarOIuX pe3epByap, ABIIJ moryT ObITH
BBI3BaHBI M IPYTMMH NpUurHamu. [Ipexne Bcero, 3To — coo0IaeMoCTh
MIPUPOJTHOTO PE3EpByapa MO Pa3phIBHBIM HAPYLIEHUSIM C MOACTHUIAIO-
IIMH OTIIOKEHUSIMH, TJI€ OTMEYEHBI BRICOKHE JaBICHUSI.

Bonpuryto pons B Bo3HukHOBeHMH ABIIJl urparotr BTOpr4HBIE TpO-
LIeCChl, MPUBOSIME K YMEHBIIEHUIO MOPHUCTOCTH MOPOI-PE3EPBYapOB.
Onpe/ieneHHy0 poIlb UrpaeT W30BITOYHOE aBJICHHE, OOYCIOBICHHOE
pasHHIEH B TUIOTHOCTSAX HE(TH W BOIBI (B 0OCOOCHHOCTH Ta3a W BOIBI) B
BBICOKOAMIUTATYIHBIX CTPYKTYPHBIX JIOBYIIIKAX H JP.

B cknaguateix obmactsax ABIIJ] gamie Bcero oOpasyiorcs B pe-
3yJbTaTe HE-OTEKTOHWYECKUX IPOIECCOB, 4 TAKXKE M3-3a MPOIOIIKAI0-
HIETOCsl YIUIOTHEHMsI TOpHBIX Topoa. Kpome storo ABIIJl Bo3HHKaeT
n3-32 U30BITOYHOTO JABJICHUS, BO3HHKAIOIIETO HA CBOJAX BBICOKOAM-
TUTMTYIHBIX JIOBYIIEK, KOTOPHIE, HApUMeEp, Ha ATMIIEpoHe, HepeaKo
nmocturaioT 2 kM. Jloctarouno yacto ABII] cBsi3aHbI ¢ BRIKIIMHUBAHU-
€M TMIeCUaHbIX KOJUICKTOPOB WU H3OJSAIUEH WX TEKTOHUYCCKUMU
HapYIICHUSMHU, 3aTPYTHSIIONINMHE CBS3b C TOBEPXHOCTHIO.

[IporHo3upoBaHre UHTEPBATIOB BO3MOXKHBIX NposiBiieHnit ABIIJ] u
MpHUOJIMKEHHAST OLEHKA WX BEJIMYMHBI UMEIOT OOJIBIIOE MPAKTHUECKOES
snauenue. Mccnenosanus B.M. Jloopsinnna u BA. CepeOpsikoBa moka-
3BIBAIOT, YTO KOMILIEKC TPOMBICIOBO-TEO(DH3NUECKUX METOMIOB B PAJIE
ciydaeB 1Mo3BodisieT mporHo3upoBath ABII/ mpu Oypennu riayOokux
CKBa)KHH.

3HAUUTENIEHO PeXe B IIACTaX-KOJUIEKTOpaX (DUKCHUPYIOTCS aHO-
MabHO Hu3KMe TuiactoBble nasienus (AHILJ]). IIpuumnamu ux BO3-
HUKHOBEHHMSI MOTYT OBITh HPOILIECCHI BBIMICIIAYMBAHMS, IEPSKPUCTAILIHN-
3alMy TIOPOJ U Jp., MPUBOJAIINE K YBEIMYCHHIO 00beMa TIOp B KOJI-
nexropax (H.A. Epemenko).

[InacroBas temmeparypa (Trur). i XapakTepUCTHKH TeMmIepa-
TYpPHBIX YCIIOBHI HEAP HMCTIONB3YIOT TPH MOKA3aTelNs — IIACTOBAs TEM-
neparypa, reOTepMHUYECKasi CTYIIeHb U TEOTePMHUYECKUI TpaueHT (Be-
JIUYMHA, 00paTHAsi TEOTEPMUYECKON CTYIICHH ).

142



MnacToBble Temnepatypbl

[InacToByro TeMmmepaTypy HU3y4aroT C IOMOIIbI0 HEMOCPEACTBEH-
HBIX 3aMEPOB TEMIIEpPAaTypbl B CKBOXHHAX METOJOM TEPMOMETPHH,
MpUYEM 3aMepHI B TUTACTaX MPOU3BOIAT TOIBKO MOCIIE YCTAHOBIIEHUS B
HUX TEMIIEPaTypPHOTO PaBHOBECHSI.

I'eoTepmuyeckas CTyneHb — 3TO MHTEpPBAJl B pa3pe3e 3eMHOU KO-
PBL, 3aMepAEMbIif HIKE 30HBI TIOCTOSHHOW TEMIIEPATyphl, H B KOTOPOM
TeMIiepaTypa ropHbIX opoJ moBkimaercs Ha 1 °C.

Benuunna reoTepMHUUYECKON CTYNMEHH B Pa3HBIX PErHOHAX M Ha
pa3IMYHBIX TyOMHAX HEOIWHAKOBA M KOJIEOJIETCS B IIMPOKUX IpEe-
max — ot 5 go 150 M. Cpennee ee 3Hauenue 33 M. Takum oOpasom,
B HeApax 3eMJIM NPUOJIM3UTENBHO depe3 Kaxable 33 M TeMmIieparypa
noBeimaercs Ha 1 °C.

[lox reoTepMUYeCKHM TpPagUEHTOM IIOAPA3yMEBAETCS TMPUPOCT
Temreparypsl Ha Kaxkzaple 100 M yrmyOieHUs OT 30HBI IOCTOSHHOM
TEMIIEPATYPHI.

B cpennem reorepmuueckuii rpagueHT paBeH 3 °C, XOTs B pazivy-
HBIX pallOHax ¥ Ha pa3HbIX TyOHHax oH konebnercs ot 0,6 xo 10 °C. [pu
MIPOYUX PABHBIX YCIOBHUSX HA BEJIMYHUHY TEMIIEPATypHOTO IpaJudeHTa
BIIMSIET TETUIOMPOBOHOCTH ITOPOJI, TIPUYEM TOBBIIIEHUE TEIUIONPOBOI-
HOCTH TIOPOJ BEACT K CHIDKEHHUIO TEOTePMHUYECKOTO TpaJHCHTA,
a YMEHBIIIEHNE TETUTOTPOBOJHOCTH — K YBEITUUCHHUIO T€OTEPMHUUIECKOTO
rpagueHTa. B paspesax, rme mpeobiasaroT MeHee TETUIONPOBOHBIE
TJIMHUCTBIC TIOPOJIbI, TEOTEPMHUYECKAN TPAIMEeHT BBINIE, YeM B COJIE-
HOCHBIX WJIM KapOOHATHBIX MTOPOJIaX.

OCHOBHBIM UCTOYHHUKOM TEIIJIa B OCAJ0YHOM UEXJIC SBIISETCS TET-
JIOBOM MOTOK, UAYIIMNA U3 MAaHTUU 3eMiH. TeroBble MOTOKU pacmpe-
JICJISIFOTCS. B COOTBETCTBUU CO CTpoeHHeM Jintochepsl. Tak, Harpumep,
OH MMEIOT TOBBIIICHHOE 3HAYCHHE B PUPTOBBIX 30HAX, TaK Kak, Kak
MpaBwiio, pU(THl 3aKJIAABIBAIOTCS HAJ] MAHTUHHBIMU quanupamu. Jo-
MOJIHUTETLHBIM UCTOYHUKOM TEIUIa SIBJISIOTCS PaAHUOreHHbIE UCTOYHU-
ku. Pacuersl, mpoBenennsie S1.b. CMUPHOBBIM, IOKa3bIBAIOT, YTO B
CpelHeM TeHepalus PaJHOTEHHOTO TelUla B JIMTOC(epe COCTaBISET
oxoio 10B-6 Bt/m3. Temo reHepupyeTcst U B cCaMOi OCaI09HON TOJIIIE
B OCHOBHOM 3a CYET TPaBUTAIMOHHOTO YIJIOTHCHHS TOPOJ, a TakKKe
nehopMaIi TOPHBIX MOPO, BO3HUKAIOLICH B pe3ysibTaTe TEKTOHUYE-
CKHUX NpOLECCOB. J[OMOMHUTENBHBIM HCTOUHUKOM TEIUIa, KaK MBI yKe
TOBOPHJIM, SBJISIOTCS IMPOIECCHl HedTerazoo0pa3oBaHUs, COMPOBOXK-
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JTAIONINECS BOBHUKHOBCHHEM aHOMAJIbHO BBICOKUX JABJICHUH B HedTe-
ra30MpPOU3BOASAIINX OTIOKEHUSIX U MOBLIIIICHUEM TEMIIEPaTYyPHI.

B 3aBHCHEMOCTH OT TreoJIOTHYECKOTO CTPOCHUS, pPa3IUIHbIe ydacT-
KM 3€MHOHM KOPBI UMEIOT HEOJWHAKOBYIO TETUIOBYIO XapaKTEPHCTHKY.
[Ipuuem MaxkcuManbHBIC 3HAYEHUS T€OTEPMHUUYECKUX T'PaJUCHTOB Xa-
paKkTepHBbI A CKIAAYaThIX 30H, MPEATOPHBIX MPOTHOOB M MOJIOJIBIX
wiatdopm, Hapumep, [lpeakaBkasnpe.

MuHuUManbHBIE 3HAUYCHUS Te0TEPMUUECKUX TPAJUCHTOB XapaKkTep-
HBI JUIS JpeBHUX Mmiatdopm, Hanpumep, Bonro-Ypai.

Crnenmyet Takke OTMETHTD, YTO C YBEJIHMUYEHHUEM CTETIEHU TUCIIOIH-
POBaHHOCTH ILIACTOB, KaK MPABHIO, BO3PACTAECT FCOTEPMUUCCKUN Tpa-
nuent. Hampumep, no ganueiM [I.W. [IpsikoHOBa Ha IMTax reo0T€pMHU-
YeCKHH TpagueHT B cpenneM coctarmsger 0,6-0,9 °C, a Ha mmatdhopmax
0,9-2,5 °C. B o0mactax aJbIHHCKON CKJIaIIaTOCTH, XapaKTepHU3YIO-
muxcs HanboJee HaNpsHKEHHON TEKTOHHMKOM, Te0TepMUYECKUN Tpau-
eHT KosebaeTcs B mpeaenax 2,5-19 °C.

B mpepenax miuT ¢ reTeporeHHBIM (pa3HOBO3PACTHHIM) (yHAa-
MEHTOM, Kak Hampumep 3anaaHo-CuOupckas IUIMTa, MaKCUMAaJbHbIC
reorepMudeckue rpagueHTsl qocturatot 4,2 °C. Takue 3HaueHus 3a-
(UKCHPOBaHBI HA y4YacTKaX C TEPIMHCKUM OCHOBaHHWEM. MHHHMAah-
HBIE 3HAYCHHS T€OTEPMUYECKHUX TPaUEHTOB PACIPOCTPAHEHBI B 30HAX
Oosiee IpeBHErO, apxeiickoro, ¢pyHmameHTa. VX 3HaueHHs, KaK MpaBu-
110, He npeBbimarot 3,3 °C.

WuTepecHnass kapTHa W3MEHEHWI Te0TePMHYECKOTO TpajueHTa
HaOMrogaeTCsl BHYTPU KPYIHBIX TEKTOHUYECKHUX JJIEMEHTOB (MEXTOp-
HBIX BIIAJUH M TPEITOPHBIX MPOTrHOOB). B 3THMX permoHax MOJIOXKH-
TEJBbHBIE CTPYKTYPHBIE 3JIEMEHTHI, HAIPUMED, TTOTHATHS, KaK TPaBUIIO,
XapaKTEPHU3YIOTCS TTOBBINIEHHBIMY 3HAYCHISIMU T€OTEPMHUUIECKOTO Tpa-
IeHTa. B 9TuX ke pernoHax B OTPHUIATENLHBIX CTPYKTYpax 3HAYEHUS
re0TEePMUUYECKUX TPAJUEHTOB 3HAUUTEIBLHO HIDKE.

OrnpeneneHHy0 poib MpHU paclpeaesieHuy TeIula B Ipeaeiax Kak
KPYIHBIX CTPYKTYPHBIX 3JIEMEHTOB, TaK U JOKAJIBHBIX TIOTHSATHHN, UTpa-
€T JABW)XEHHE IO pe3epByapaM MOJ3eMHbIX BoJ. IlnacToBbie BonbI, 1e-
peMeInasch u3 JeIPEeCCHOHHBIX YYaCTKOB B 0oJiee MPHUITOAHSTHIE, MTPH-
BHOCAT TyAa HEKOTOpoe KomndecTBo Teruia. [lostomy, Hampumep,
B TIpeJieax JIOKATBLHBIX CTPYKTYP AMIIIEPOHCKOTO MOJIyOCTPOBA 3HAYE-
HUS T€0TEPMHUYECKON CTYIIEHU BO3PACTAIOT OT CBOAOB K KpbUIbaM. Of-
HAKO, MOBBIIICHUE TEMIEPATYPhl OT KPBLIBEB K CBOJAAM CTPYKTYP MOX-
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HO TaKkKe OOBSICHUTh aHM30TPOMHUEH TEIUIONPOBOJHOCTH MOPOJ, 00y-
CJIOBIMBAIOIIEH JIyUYlIyIO0 TEIIONEepeaady MO HaIIaCTOBAHHUIO CIIOEB,
geM neprneHanKysipHo K HuM (.M. [IpakoHOB).

NuTepecHas 0cOOEHHOCTH BBISBICHA MPH W3YYEHWUHU pacrpesnerne-
HUSI TEIUIOBBIX aHOMAJUi B Pa3IMYHBIX PETHOHAX. YCTAaHOBJIEHO, YTO
MPAKTHYECKH BO BCEX HE(PTETa30HOCHBIX OOJACTSIX MOBBIIICHHBIE TEIl-
JIOBBIE aHOMANIHWW TIPUYPOUYEHBI K 30HaM HedTerazoHakorweHus. Tax,
Hanpumep, 1o JanHeiM [ A. ['abpusinsHia, Ha MECTOPOXKACHUAX HEPTH
u rasa IlpenkaBkases u Bonro-Ypana npessliieHre TEMIOBOTO MOTOKA,
10 CpaBHEHHUIO ¢ (GoHOBBIM, coctaBisieT 10-20 %. B mpenemax 30H
HeTera3oHaKOIUIEHUS! ATIIIEPOHCKOTO MOTYOCTPOBa 3HAYCHUS TEILIO-
BOT'0 MOTOKA MPAaKTUYECKH B JIBa pa3a Bble (GoHOBOTO.

Crnemyet 0c000 OTMETUTBH, YTO TEIIOBBIX AaHOMAIIMK HE OTMEYaeT-
Csl Ha y4acTKaX, MPUMBIKAIONINX K 30HAM He(hTera3oHaKOIUICHUS U TIe
MIPOMBIIIIEHHBIE CKOIUIEHUS YTIIEBOIOPOIOB OTCYTCTBYIOT.

B HEKOTOpBIX pernoHax HaOIIOAAETCS 3aBUCHMOCTh MEXIY Ipo-
CTPaHCTBEHHBIM PACIPOCTPaHEHUEM (IIFOUIOB PA3IUYHOTO (ha30BOTO
COCTOSIHUSI ¥ TEMIEpaTypHBIMU YCIOBHSMU Henp. Tak, Hampumep, B
JuenpoBcko-J{oHEeLKON BNaJWHE 30HBI MPEUMYIIECTBEHHOIO Ta30Ha-
KOIUICHUSI XapaKTepU3yHTca Oojiee BBICOKUMH TeMIIepaTypamu II0
CPaBHEHHIO C 30HaMH, TJie B OCHOBHOM pAacIpOCTpaHeHbl He(TIHbIE
MECTOPOXKACHHUS.

ITo manubIM @.A. Makapenko u C.H. CeprueHko npuypo4eHHOCTb
TIOJIO’KUTENBHBIX TEIDIOBBIX aHOMAIHMKA K 30HaM He(Tera30HaKOTIICHHS
OOBSACHSETCS BBIHOCOM TeIUIa W3 TOTPYKEHHBIX JENPECCHOHHBIX
YYaCTKOB TIpH (POPMHUPOBAHHH 3aJIeXkKeH HEPTH U raza, a Takke Iporiec-
CaM¥ OKHCJICHHUS He(TH.

BrlsiBIieHE B CKBa)KMHAX yYacTKOB C aHOMAJIBHO BBHICOKUMH HIIH
aHOMAJILHO HU3KHMH TeMIlepaTypaMHd BO MHOTOM o0iierdaer paboty
HE(PTSIHUKOB, TaK KaK OHM IO3BOJIIOT MO HAIMYHUIO TEMIIEPaTypPHOU
aHOMaJIMU Ha TEpMOIpaMMe ONPeNeNIUTh HHTEPBabI MIOCTYIJICHUS Ta3a
U3 IJIacTa B CKBaXHHY. Kpome 3TOro, ¢ moMoIIpio TepMOTpaMMbl MOXK-
HO YTOYHHUTD BBICOTY IOJIbEMa LIEMEHTA 33 KOJIOHHOW, KOTOpasi (GUKCH-
pyeTcs HATMYUEM IOJIOKHUTEIILHOW aHOMAJIHH.

[lo TepmorpamMmmam MOXXHO ONEPATUBHO KOPPEIHNPOBATH Pa3pe3bl
CKBQXMH, TaK KaK MOPOABI C PA3TNYHBIMH JUTOJIOTHYECKIMH XapaKTe-
pUCTUKaMH 00J1aIal0T Pa3HBIMU NTapaMeTPaMu TEIIOEMKOCTH U TETLIO-
MIPOBOHOCTH.
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BeiBoa. 3HaTh TeMmepaTypy W JaBieHHE B HeApax HE(TSHBIX H
ra3oBbIX MECTOPOKACHUI HEOOXOAMMO HAJsl TOTO, YTOOBI MPaBUIBHO
HNOJOUTH K PELICHUIO BOIPOCOB, NMEIOIUX KaK Hay4yHOE, TaK U Hapo[-
HO- XO3SIiICTBEHHBIE 3HAUEHHE:

1. dopMmupoBaHKe U pa3MelleHne 3aIekel HeTH U Taza.

2. ompenenenne (ha3oBOTO COCTOSHHUS YTIIEBOJOPOTHBIX CKOTILIE-
HUI Ha OOJBIINX TITyOWHAX.

3. BOMPOCHI TEXHOJOTMHM OYpeHHs] M 3aKauyMBaHUS TIYyOOKHX H
CBEPXTITYOOKMX CKBAXKHH.

4. OCBOCHHE CKBaXXHH.

Bomnpocsl 151 caMmonpoBepKU
. Uto Takoe miuactoBoe gaBieHue? YTo OHO XxapakTepusyer?
. UTO Takoe reoCcTaTUYEeCKOE U TUAPOCTATUYECKOE AaBIeHUE?
. Uto takoe ABIIJ] u AHII? Kakoe u3 HUX yaIie BCTpeyaroTcs?
. HazoBute npuuunsl Bo3HukHOBeHus ABII/I.
. HazoBute nmpuunnabl Bo3HukHOBeHust AHIT/T.
. MOXHO 11 TPOTrHO3UPOBATH UHTEPBAJIBl BO3MOXKHBIX MPOSBIIC-
uuit ABITJI?
7. Uto Takoe reoTepMuIecKas CTyIeHb?
8. Uto Takoe reorepmuueckuii rpaaueHT? [IpoaHaau3upynTe ero
W3MEHEHHE B 3aBUCUMOCTH OT T'€OJIOTUYECKOTO CTPOEHUS TEPPUTOPHUH.
9. UeM 00BsACHSETCS PUYPOUSHHOCTD TOJIOKHUTEIBHBIX TETIJIOBBIX
aHOMAaJIHi K 30HaM He(Tera3oHaKoIIIeHUs ?

OO WDN -

146



Jlexkuusa 15

3AKOHOMEPHOCTH ITIPOCTPAHCTBEHHOTI'O
PASMEILLEHUS CKOIIJIEHUN HE®THU U FA3A
B 3EMHOM KOPE

IInan nexkuyuu

1. AHanu3 3aKOHOMEPHOCTH MPOCTPAHCTBEHHOTO pa3MEILCHHUS
CKOITJICHUH HE(TH ¥ raza B 36MHOU KOpe

2. BeprukanbHas (TmyOMHHAas ) 30HaJIBHOCTh

3. T'eocTpyKTypHas 30HAIBHOCTD

4. Jlutonoro-ctparurpadudaeckasi 30HaTbHOCTh

5. 3aKOHOMEPHOCTH 30HATBHOTO pa3MENICHHsI CKOIUICHHH Tpe-
UMYIIECTBCHHO HedTH wiu raza Ha npumepe [IpemxaBkascko-
MaHTrhIakckoi HeTera3oHOCHOM MPOBUHIINY.

AHanu3 3aKkoHOMepHOCTU NPOCTPAHCTBEHHOrO pa3MeLleHuUs
CKonneHun HepTU U rasa B 3eMHOMU Kope

B Hacrosimee Bpemsi B MUpE OTKPBITO Ooiiee 35 THIC. MECTOCKOII-
JNeHnd HeTH M raza, W3 KOTOPHIX NpuMepHO 20 ThIC. HETAHBIX,
a OCTaJIbHbIE — ra30Bble, ra30HE(TIHbBIC U TA30KOH/ICHCATHBIE.

PasBenannbie 3anackl He(TH U ra3a 1o OTAEIbHBIM KOHTHHEHTaM
W CTpaHaM pacrlpelelisiioTcsl HepaBHOMepHO. Haunbombmme pa3BenaH-
HBbIE 3amnackl HeTu cocpenoToueHs! Ha bukHem u Cpennem Boctoke.

Haubonee kpynHble He(TsIHBIE U ra30Bble MECTOCKOIUIEHUS IPU-
YpOUeHBI K TUIaT(HOPMEHHBIM 00J1aCTSIM U NMPEATrOpHBIM nporudam. Tak,
HanpUMep, YHHUKaIbHbIE HE(TSIHbIE MECTOCKOIUICHHS W3BECTHHI Ha
Apasuiickoii tuatgopme — [MaBap (Caynosckas Apasusi), bosbroit
Bbypran (Kyseiit), Pymeiina (Mpak) u gpyrue B MeconoraMcKoM Tpe/i-
ropHoM miporude — Kupkyk (Mpak) u B Apyrux peruoHax.

Kpynneiimue no 3amacam razoBbleé MECTOCKOIUIEHHS TaKXKe ycCTa-
HOBJICHBI B INIaTQOPMEHHBIX o0nacTsx: YpeHroi, 3amossipHoe, Men-
Bexbe Ha 3amagHo-Cnbupckoi mmte, CrmoxTepeH — Ha 3amaiHo-
EBponeiickoii mmatdhopme u T. 1.

3HauynuTeNbHBIE PeCypchl HEPTH U Taza COCPEJOTOUCH TaKKe B Me-
CTOCKOIUIEHHSX MEXTOpPHBIX BIAJAHWH, CPEIH KOTOPBIX HAUOOIbIINMH
3armacaMi XapaKTepU3yIOTCS BIAJMHBI abIUICKOTO 3aJ0XeHHs (BO3-
pacra). Heckonbko ycTynaroT BIagMHaM ajbIIMHCKOIO BO3pacTa Mo

147



3amacaM He)TH W Ta3a MEXTOPHBIE BIIAJAWHBI ME3030HCKOT'0 TEKTOTCHE-
32 M TIOYTH JIMIIEHBI KPYMHBIX MPOMBINUICHHBIX 3alacoB MEKTOPHBIC
BIIA/INHBI IPEBHETO 3AJI0KCHHUS.

CrkoruteHns HepTH W raza B 3¢MHOW KOpe BCTPEYAIOTCS MOYTH BO
BCEX OTJIOKEHHSAX OT KEMOPHUICKMX 10 HEOTCHOBBIX BKIIOYHTEIBHO,
a B psizie ClIyyaeB Aaxke B 4eTBEPTHUHbIX. OHAKO pa3BelaHHbBIE PeCyp-
Cbl HETU M rasza 1o KpyIHBIM CTPaTUrpahuIecKuM KOMIUIEKCAM pac-
npeAensoTes HepaBHOMepHO. OCHOBHAS J0JIsI 3a1aCOB PUXOIUTCS Ha
ME3030HCKO-KaifHO30MCKre 00pa3oBaHusl.

HauOonee GnaronpusiTHble Ie0JIOr0-reOXUMHUYECKHE yCIOBUS AT
oOpazoBanuss YB u QopmupoBaHHsS MX CKOIUICHHH CYIIECTBOBAJIN B
Me3030€, O YEeM CBHJETENbCTBYET MPUYPOUYCHHOCTh MaKCHMaJIbHBIX
pecypcoB He()TH M rasza K 3TUM OTJIOKEHHSIM. DTH JaHHbIE IPOTHUBOpE-
YaT ujee HEKOTOPHIX YUCHBIX (B OCHOBHOM IOCJIEOBaTeNbHEN Heopra-
HUYECKOU TEOpPHH) 00 OJJHOAKTHOCTH IMPOIIECCOB TeHEPALUU U aKKyMYy-
TISAIMM HeTH U ra3za B UCTOPUM Pa3BUTUS 3€MIIM M IMOITBEPKIAIOT
MIPEJICTABICHUSI O NUKIUYHOCTH (PUTMHUYHOCTH) TPOIIECCOB HedTera-
3000pa30BaHUs M HEPTETa30HAKOILICHUS, CBSI3aHHBIX C IIUKINYHOCTHIO
0CaJIKOHAKOIIJICHHUS, KOTOpasi, B CBOIO Ouepeab, OOYCIOBICHA MEPHO-
JUYHOCTBIO KOJIEOATENbHBIX JBIKEHHUH.

AHanu3 pacnpefeneHds pa3BelaHHbIX 3amacoB HeTH M rasa
KPYITHBIX MECTOCKOIUICHHH 3apyOeXHBIX CTpaH IO IIyOMHaM TOKa3bl-
BAeT, YTO MaKCHUMaJlbHble 3amachl HeTH W rasa COCpeIOTOYEHBI Ha
rryOuHax oT 1 10 3 KM, XapakTepu3ymoLUmxcsi Hanbosee Oaaromnpusr-
HBIMHU YCJIOBUSMH U (POPMHUPOBAHUS U COXPAHEHHUS! KPYIHBIX CKOII-
neHuil YB. Pe3koe cokpallleHHe BEJIMYMHBI Pa3BEJAHHBIX 3allacoB Ha
rIyOMHAax CBBILIE 3 KM OOBACHSETCS, BUANMO, HX HEOCTATOUHON M3Y-
4yeHHOCThI0. ClieZlyeT MOIYepKHYTh, YTO Ha IIIyOMHAX 0ojiee 3 KM yxe
OTKPBITHI KPYITHBIE CKOTIJICHUS HE TOJIBKO Ta3a, HO U HeTH.

HoBrle naHHBIC, MTOMyYEHHBIEC 32 MOCIEIHUE TO/BI, TOKA3bIBAIOT,
YTO MPOMBIIUIEHHBIC CKOIUICHUS! HETH U ra3a MOTYT ObITh BCTPEUYCHBI
Ha 3HAYUTENBHBIX TyOuHax (Oonee 4,5 KM) MPU HATMYUHM KOJUIEKTO-
POB, B YCJIOBHSAX TeMIIEpaTypsl He npesbimaromeii 200 °C.

AHanu3 pacnpesiereHus] B 3€MHOH KOpE IMPOTHO3HBIX PECypcoB
He(i)TI/I M rasza 1o TUllaM IIOPOJ IIOKa3bIBA€T, YTO IOYTHU BE3AC IIPO-
MBIINUICHHBIE HX CKOIUICHHA HNPHUYPOYCHBI K OCAAOYHBIM IIOpOJaM —
oonee 99 % HedTH U raza JOOBITO U3 0cago4HbIX Toym] U Bcero 0,1 %
13 KpUCTAIIMUeCcKUX nopoa. [IpumepHo Tak e pacrpeesstoTcs] MexXK-
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Iy OCaJAOYHBIMU M KPUCTAITMYECKUMHU TOPOJaMU MUPOBBIE pa3BedaH-
HBIE 3amackl HeTH U rasa.

Takum o0Opa3zoM, pacupeeneHne NPOTHO3HBIX U pa3BeJaHHBIX 3a-
nacoB HeTH W ra3a B 3¢MHOU KOpE JIMIIHUK pa3 JOKa3bIBAacT T'€HETH-
YeCKyIo CBsI3b YB ¢ 0caZouyHBIMH TOJNIIAMH, a, CIEAOBATEIbHO, Opra-
HUYECKOE TPOUMCXOKICHNEe HePTH W mpupomgHoro raza. OO0 3ToM ke
CBHJETEIIECTBYET MapauIeIIU3M Pa3MeIeHus 0 pa3pe3y B 3eMHOH KO-
Pe MUPOBBIX 3aMacoB He(TH, YIIisl, TOPIOUMX CIIAHIICB.

Uzyuenne 3akOHOMEPHOCTEH pa3MELICHUs! MPEenMYyIIeCTBEHHO
He(DTAHBIX M Ta30BBIX CKOIUIGHMH B 3€MHOW KOpe HMMeEeT OOoJIbIIoe
HAYYHOE WM MPAKTUYECKOE 3HAYCHHUE, T. K. MO3BOJISIET HAYYHO OOOCHO-
BaHHO IMPOTrHO3UPOBATH B TOM WM MHOM PETHOHC HEC TOJIBKO 06HII/IC
pecypcel YB, HO U MpUOIM3HUTENHHO ONPEIETATh BO3MOKHBIE COOTHO-
IIeHHS JKAIKOW M Ta3000pa3Hoi (a3 YB, a Takke BecTH HaIpaBlieH-
HbIE TOWCKU TPEHMYIIECTBEHHO HE(TSIHBIX WM Ta30BBIX 3alieKei.
Oco0eHHO Ba)KHO 3HATh XapaKTep pacrpeesieHus CKOTUICHUH HepTH U
rasa 1o BepTHKaIH (10 TIIyOWHAM) B CBSI3U C HEOOXOJAUMOCTBIO OCBOE-
Hus OoybIIuX TyOuH (Oomee 4,5 km).

B npocTpaHCTBEHHOM pa3MelIeHHH KaK JIOKAIbHBIX, TaK U PETHO-
HaJIHBIX CKOIUIEHHH Y B B 3eMHOI KOpe HaOI0Aal0TCs ONpeeieHHbIE
3aKOHOMEPHOCTH. Y CTaHOBJIEHO, YTO €AMHUYHBIX W30JUPOBAHHBIX MeE-
CTOCKOIUICHU He()TH U ra3a B 3eMHOU Kope He BcTpeuaeTcs. Kak mpa-
BUJIO, OHU TPYIITUPYIOTCS B 30HBI M TATOTEIOT K OIPEICICHHBIM I'e0-
CTPYKTYPHBIM dJIEeMEHTaM, B TpeJiesiaXx KOTOPBIX CyIIeCTBOBAIH OJaro-
IIPUATHBIE YCIIOBHS JUIsl TEHEPALUMU U aKKyMyJisinuu Y B.

I/ICCHGJIOBHHI/IH, IMPOBCACHHBIC B D3TOM HaAIIPpaBJICHUH, I1OKa3aliu,
YTO B pPa3MEUICHUH IPOMBIIUICHHBIX CKOIUIEHHH NPEUMYIIECTBEHHO
HE(TH WJIM Ta3a B 3¢MHOH KOpe CYyNIECTBYIOT CIIEIyIOIUe 30HAJIbHO-
CTH: gepmuxanvias (TIyOUHHAs), 2e0CMPYKMYPHAsl, CBI3aHHAsI C 0CO-
OCHHOCTSIMH CTPOCHHMS U T€OJIOTHUYECKOM UCTOPHEH Pa3BUTHUS KPYIHBIX
TeOCTPYKTYPHBIX 3JIEMEHTOB IJIaT(OPMEHHBIX U CKJIaJ4aThIX TEPPUTO-
pUii, W Jaumonoeo-cmpamuepaguieckas, OOYCIOBIECHHAs JHTOJOTO-
¢danmanbHBIMU OCOOCHHOCTSIMH M MaJICOTeorpapMuecKuMHU YCIOBHSIMU
HaKOIUICHUS! OTJIOKEHWH, YYacTBYIOUIMX B CTPOCHHMU TNPOAYKTHUBHBIX
KoMILIeKcoB. KpoMe Toro, B psijie perHOHOB OTMEYaeTcs TaKkxKe Jame-
panvHas (TIONIAHAs) 30HAJBHOCTD B pa3MEIISHUH MPEUMYIICCTBEHHO
ra30BbIX WM HEPTSIHBIX CKOIUICHHH.
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BepTukanbHasa (rmnybuHHas) 30HanNbLHOCTb

3aKOHOMEPHOCTH pachpenesieHHs CKOIUICHWH He()TH M Trasza Io
paspesy (mo riryOMHaM), IpOCIECKHUBAIOIINECS B HEKOTOPBHIX Hedrera-
30HOCHBIX MPOBUHIUAX, TOMYYMIN HANMEHOBAaHHE BEPTHKAIBHOM 30-
HAJILHOCTH, KOTOPYIO JIy4Yllle Ha3bIBaTh 21yOUHHOU 30HANbHOCTHBIO.
dakTHYeCKHE TaHHBIE TI0 HEKOTOPHIM HEe()TEra30HOCHBIM MPOBUHIMAM
MOKA3bIBAIOT, YTO B pasdpese smrtochepsr mo rimyobmnas 700 M pacmpo-
CTpaHEeHBI TIaBHBIM 00pa30M CKOIUICHHUS ra3a, B mHTepBanax ot 700 mo
6 TBIC. M, a B HEKOTOPBIX, HE(PTEra30HOCHBIX MPOBUHIMAX U O 7 THIC.
M 0OHapyXHUBarOTCS Kak He(TSIHBIE, TAK U Ta30BbIe M T'a30KOHICHCAT-
HBIE CKOIUICHHS, TIIyOXKe 6 THIC. M pacIpOCTPaHEHBl CKOIUICHHUS B OC-
HOBHOM METaHOBOTO raza. Ho riyOWHHas 30HabHOCTH HE YHHBEp-
callbHa, KaK yTBEPKAAIOT HEKOTOPBIE UCCIIeIOBATENH, B psilie HedTera-
30HOCHBIX MTPOBUHITNI OHA OTCYTCTBYET.

B kadectBe Hambonee BaXHBIX (PaKTOPOB, OOYCIOBIMBAIONINX TITy-
OWHHYIO (BEpTHKAIBHYIO) 30HAILHOCTD B Pa3MEICHUN CKOIUICHHH He(TH
W Ta3za B HACTOSIIEEC BPEMS, PACCMATPHBAIOTCS: PEXHM TEKTOHHIECKHX
JIBIDKEHUH, (anuaabHble 0COOEHHOCTH OCAIKOB, COCTaB M CTEIEHb METa-
Mopdpm3ma ucxomHoro OB, npeBHHE W COBpEMEHHBIE TepMOOApUUECKUE
YCJIOBHSI, XapakTep MHTPAIH M aKKyMmylsiimu Y B, rurcomerpudeckoe
TIOJIO’KEHHE 30H He()Tera3oo0pa3oBaHus M He(TEra30HAKOIUICHHS U T. II.
Haunborbliiee 3HaueHne MHOTHE HCCIIEZIOBATEN B HACTOSIIEE BPEMsI TpHU-
JaloT (anuatbHBIM M TEPMOOAPUUECKUM YCIIOBUSM OCa3/IKOHAKOIICHHSI,
a, CIleoBaTelbHO, U cocTaBy ucxoHoro OB.

Baccoernu H. b. (1969 r.) HabmomaeMyro 3aKOHOMEPHOCTh pa3Me-
IICHUST CKOTUICHUH MPEUMYIIIECTBEHHO JKUIKUX WK ra3zo00pa3Heix YB B
3eMHOI KOpe 110 BEPTUKAIIN OOBSICHSET B OCHOBHOM OOpa30BaHUEM UX B
Pa3NMMYHBIX YCIIOBUSIX JIMTOTEHE3a Ha pa3HBIX TIIyOWHAX W pe3yibTare
MPOTrPECCUPYIOIIETO MOTPYKEHNSI IOTEHIINAIBHO HedrerazoMaTepiHCKHIX
cut. Ilo Baccoesnuay H. b.oOpa3zoBaHue 1 corpeBaHrne OCHOBHOM MacChI
KUIAKHX YB MpoucxoauT mpenMyllecTBEHHO Ha CTaiWd KaTareHesa Ha
nryOnHax 2—4 KM, KOT/Ia HaCTyIaeT TaBHas ¢a3a HedTeoOpa3oBaHsL.

OnHako NaHHAsl TOYKA 3pEHHS HE PA3/IeNseTcs MHOTHMHE HCCIIeI0Ba-
tensmu (A. A. bakupoeimM, ®@. A. AnekceeBbiM, M. B. Briconkmm,
B. B. Be6epom u ap.). Ilo ux maeHuro, Ha reHepaimio Y B BiusieT npexne
BCETO TeMIIepaTypa, KOTOpasi B Pa3HbIX PErHOHAX Ha OJIHUX W TEX JKe TITy-
OvHax pasnuuHa (B 3aBHCHMOCTH OT T€OTepMHUecKoro rpaauenra). [lo
mHeHuio B. B. Bebepa (1964 r.) renepanus ®UAKUX U ra3000pasHbix YB
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MPOUCXOINUT B JMAreHETUYECKYIO CTaaui0 npeodpasoBanust OB Ha oTHO-
CHUTETIFHO HEOONBIINX TTyOMHaxX, Ha TiyOuHax 3—4 KM Tpolecc reHepa-
WY JKUJKAX YB mpakTideckn mpekpamaercsi, a MHTEHCHBHOCTD Ta3000-
Pa30BaHMs CYIIECTBCHHO YMEHBIIACTCS.

FEOCTPYKTypHaiI 30HANbHOCTDb

B psine HedTera3oHOCHBIX MPOBUHIMKA B pa3MEIICHHH CKOTDICHUM
He()TH ¥ ra3a HaOJIOAACTCS 2e0CMPYKMYPHASL 30HATbHOCHb, 00YCIIOB-
JIeHHas! OOIIHOCTHIO MCTOPHH TEOJOTMYECKOTO Pa3BUTHA U MPOLECCOB
TeHepaluy U akKyMy/siuuud YB B mpenenax KpynHBIX TEKTOHHYECKHX
AJIEMEHTOB M1aT(HOpM, TEOCHHKIIMHANEH 1 MPEeAropHbIX TporudoB. Taxk,
Ha Ckudcekoit 1 TypaHCKOH TUIMTax MOJIOKUTEIBHBIE T€OCTPYKTYPHBIC
aneMeHTHI (HampuMmep, CtaBponoisckuii cBox B [IpenkaBkasre) xapax-
TEPU3YIOTCS MPEUMYIIECTBEHHBIM Pa3BUTHEM 30H Ta30HAKOIUICHUS,
a oTpuuaTeNbHBle — 30H HedTeHakoruieHUst (Hampumep, Tepcko-
Kymckas, FOxxaO-MaHTbITIIIaKcKas BIIAIMHEI).

B npenenax HEKOTOPBIX MePeOBBIX (TIPEATOPHBIX) MPOTHOOB alb-
MUACKUX WM TEPIUHCKUX CKJIQAYaThIX COOPYKCHUU (Hampumep,
[Mpeaxapnarckuii mporud) re0CHHKINHATIBHBIE 0OPTa XapaKTEePU3YIOT-
sl IPEUMYILECTBEHHBIM Pa3BUTHEM 30H HE(DTEHAKOIUICHHS, B TO BPEMS
KaK 30HbI I'a30HAKOIIJICHUSA TATI'OTCIOT K HHaT(bOpMeHHI)IM CKJIOHaM.

B HEkoTOpbIX HE(TETa30HOCHBIX NPOBHHIMSAX 30HBI MPEHUMYIIIe-
CTBEHHOT'O HE()TEHAKOIUICHHUS TATOTEIOT K LIEHTPAIBHBIM YacTAM BIaJHH,
a 30HBI MPEUMYIIECTBEHHOT O TA30HAKOILUICHUS — K NIepH()EepHIAHBIM.

Hapsiny ¢ coctaom OB BaxkHy!0 pojib B pa3MeIICHUH 30H Ipe-
UMYIIECTBEHHOTO He()Te- MM Ta30HAKOIUICHUS] MIPAIOT MaieoTepMo-
OapuuecKue ycIoBUs TeHepaluy, MUTPALMH U aKKyMYJISLUH KUJIKAX 1
ra3oo0pasHeix Y B, Tuncomerpuueckoe MojoKeHUe JIOBYIICK U JAPYTHE
(baxTopbl, KOTOPBIE, KaK MPaBUIIO, KOHTPOJIUPYIOTCS PEKHUMOM TEKTO-
HUYECKUX ABIXKEHWH. Bo MHOTHX MpOBHHUMAX MpH (HOPMHUPOBAHUH U
pasMELeHNH 30H MNPEUMYIIECTBEHHOrO0 He(dTe- M Ta30HaKOIUICHUS
BaXHYIO POJIb MTPaIOT (araibHbIe 0COOEHHOCTH T€HepaTopoB Y B.

[lo MHEHUIO HEKOTOPBIX UCCIEN0BATENEH, 30HBI TPEUMYILECTBEH-
HOTI'0 HE()TEHAKOIIJICHUS B OOILEM cllydae TATOTEIOT K 001acTsIM yCTOM-
YUBOI'0 W YHaACJICAOBAHHOI'O HpOI‘I/I6aHI/I$I. 30HBI MMPEUMYIICCTBEHHOT'O
ra3oHaKOIICHHUS, HA00OPOT, Yallle MPUYpPOUYCHBI K 00JIacTsIM, yHacIe-
JOBaHO OTCTAaBABIIMM OT OOLIEr0 MOTPYKEHHS M BO3ABIMABIINMCS B
OTACIIBHBIC TICPUOABLI pa3BUTHA, A€ IUIACTOBBIC HAaBJICHUA B IPOAYK-
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THUBHBIX TOPU30HTAaX B TCUCHUE UTUTEIHHOTO BPEMEHU OBLIN HIDKE, YeM
B CMEKHBIX PalioHaX YCTOMYUBOTO MPOTHOaHUsI.

B nuHEHO-BBITAHYTHIX CTPYKTYpPHBIX DIIEMEHTaX (BaIOOOPa3HBIX
MOHATHUSIX, TEKTOHWYECKUX JIMHUAX U T. J.), OCIOXHEHHBIX JOKallb-
HBIMH TIOAHSTUSMH, CKOIUIeHUs YB pasnuuHoro ¢a3oBoro cocrara
WHOTJa pPa3MEIaTcsl COTJIAaCHO NpuHIUNY auddQepeHamTsHOro
YIIaBITUBAHUS, T. €. THIICOMETPUYECKH OIYIICHHBIE JIOBYIIIKH COJIEPKAT
CKOIUICHUS Ta3a, a MPUNIOTHATHIC — HEPTH.

n unTonoro-cTpatu rpacbvmecxaﬂ 30HaJNIbHOCTb

[Tomumo riTyOMHHONM M TeoCTPYKTYpHOM 30HAJIBLHOCTH B psijie pe-
TMOHOB B pa3MeIleHUH 3aJiekell HeTH U ra3a U uX 3amacoB HaOmoa-
€TCsl JIUTOJIOrO-CTpaTUrpaduieckas 30HIbHOCTb.

[Toutn Bcemu reosnoraMu-HeTIHUKAMHU MPU3HACTCS, YTO pecuo-
HanvHo Hepmezazonocubie komniexcvl (PHI'K), npencraBienHbie KOH-
TUHEHTAJIbHO-YIJICHOCHBIMHA TOJIIAMH, OOOTAIIEHHBIMH T'yMYCOBBIM
OB, xapakTepu3yloTcs NPEUMYLIECTBEHHOH TI'a30HOCHOCTBIO, & MOP-
CKHe OTJIOXKEHUS, cojiepkaiue camporneneBoe OB, kak npasuiio, reHe-
PHUPYIOT PEUMYILIECTBEHHO HEPTE.

[Ipu $popMHpOBaHUM JTUTOIOTO-CTPATUTPAPUUECKON 30HATBHOCTH
OCHOBHYIO POJIb UTPAIOT (alualbHble YCIOBUS OCaJKOHAKOIUICHUS U,
cleloBaTenbHo, cocTaB ucxonHoro OB, a Taxke MOBBIIIIEHHAs MUTpa-
LUOHHAsA CIIOCOOHOCTBH ra30BOM (ha3bl, KOTOPbIE NPEAONPENEISIOT CO-
OTHOILIICHHE JKUAKHUX U ra3000pa3HeIXx YB B oTaenbHbIX cTpaturpadu-
YECKUX KOMIUIEKCAX MPOBHHIINH.

B HexoTopbIX He(PTEra3oHOCHBIX MPOBUHIMIX HAOIOAETCS TaKKe
Jlamepanvras (MIowWaoHas) 30HAILHOCHb, T. €. 30HbI PEUMYILECTBEHHO-
TO Ta30HAKOIUIEHHs pacIoyiararoTcsi B LIEHTPaIbHBIX, HauOoiee Morpy-
JKEHHBIX YacTsX BIAJIWH, a 30HBI IIPEUMYIIECTBEHHOTO He(hTEeHAKOILUICHHUS
TATOTEIOT K €¢ OOpTaM MITH HPHUIIOAHSTHIM TEKTOHUYECKUM JIEMEHTaM.

Dazosas 3onanvHocmy YB 00ycloBieHa pa3IMYHBIM BpPEMEHEM
Bxoxkaenust HI'MIT B 30Hb1 kaTareHe3a. MIcxo/il U3 3TOr0 BEpXHsS Y4acTh
0CaJIOYHOro YexJia MPeHMYIIECTBEHHO Ta30HOCHA, T. K. 00pa3oBaHHUe 3a-
JIeXKeW B Hell IPOMCXOUT 10T AeHCTBIEM TIepBol (askl iepepadotku OB
Ha ctajun nportokararene3a (I1K). Ha rmyOune 6onee 1500 M cormnacHo
9TUM TIPE/ICTABICHUSIM MPeo0aiaroT HedTsIHbIe CKOIUIEHHS (CTaJnuK Ka-
tarereza MK; — MK3). Ha rnybunax 6onee 4500-5000 M BHOBB JTOJDKHBI
npeobagaTe ra3oBble CKoruieHus. OHAKO IO IEJIOMYy DSy PErvOHOB
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MHpa YCTAaHOBJICHO HEKOTOPBIE HECOOTBETCTBHS 3THM 3aKOHOMEPHOCTSIM,
YTO MO3BOJISET MPEATIOIOKHUTE O0Jiee CIOKHYIO MPUPOAY (HOPMHUPOBAHUS
HEe(TSHBIX M TA30BBIX CKOIUICHHIA U B IIEJIOM ()a30BYIO 30HAIIBHOCTH Y B.

B mpocTtpaHCTBEHHOM pa3MemIeHWHd 30H TMPEUMYIIECTBEHHOTO
He(Te- WK ra30HAKOIJICHUSI HApALy ¢ APYTHMHU (DakTopamu 3HaUCHHE
UMeeT TakXke MOBBIIIeHHAs nu((y3noHHAas cocoOHOCTH Ta3000pas-
HBIX YB mo cpaBHenuto ¢ HepThi0. 10 MHEHHMIO OOJBITMHCTBA MCCIIC-
noBatenei, 1 py3noHHBINA (aKTOp HE MOKET UIPaTh CO3UAATEIBHYIO
poJib, 2 HA00OPOT, CIIOCOOCTBYET pa3pyIICHUIO CKOIUICHHH Y B.

OTHOCUTENHFHO BBICOKHH KOd(uImenT quddys3un razoo0pa3HbIX
YB u noBbllIeHHAsT UX MUTPAIMOHHAS CIIOCOOHOCTH MO CPaBHEHHIO C
KUIKUMU YB B psife ciydaeB MpUBOAMT K Jerazaiuu Heap, 00ycIoB-
TUBas TeM caMbiM ()OPMHUpPOBAHHE 30H MPEUMYIIECTBEHHOTO HedTe-
HAKOTUICHHUS, YTO B JEWCTBUTEIBHOCTH HAOMIOAAETCSs B MPOBUHITUSIX
JIpEeBHUX TaTdopm.

CymiecTBeHHOE 3Ha4eHUE NIPU pa3MEIleHHH 30H HedTe- U ra3oHa-
KOIUIGHHST HMMEeT TaKkKe KadecTBO TOKPHIIEeK ((DIonaoymopos).
BriosiHe NOHATHO, YTO IJIOXME MOKPBIIIKH HE CIIOCOOCTBYIOT COXpaHe-
HUIO CKOIUICHWH Ta3a M TeM CaMbIM U3MEHSIIOT ()a30BO€ COOTHOILICHHE
VB BcnencTeue nerazanuu Help. B OONBIIMHCTBE ciy4aeB TiTyOOKue
TOPU30HTHI IOCTATOYHO XOPOIIO M30JIMPOBAHBI M HAJIMYUE B HUX aHO-
MaJIbHO BBICOKHUX ITJIACTOBBIX ILaBJ'IeHI/Iﬁ CBUACTCILCTBYCT O COXPAaHHO-
CTH TIEPBUYHOTO COOTHOIIIEHUS JKUJIKUX U Ta3000pa3Hbix YB.

3aKOHOMEpPHOCTU 30HaNbHOro pa3MeLlleHUsi CKONMeHnm
npeMMyLLeCTBEHHO HedpTU unu rasa Ha npumepe
MpepakaBkascko-MaHrbiwnakckon He¢pTera3oHOCHOM
NPOBUHLUM

[NpenkaBkazcko-MaHTbIIDIakCKass —He(TEra3oHOCHasi  MPOBUHIIHSA,
MPUYpOUEHA K 3MHManeo30iickoil CkugCKoil mmTe, XapakTeprusyeTcs, Kak
W TIOJIABIISIFOIIICE OOJIBIIMHCTBO TPOBUHIIMA MOJIOJBIX TUIATOpM, Ipe-
MMYILECTBEHHBIM Pa3BUTHUEM I'a30BbIX CKOIUIEHUI. YUUTHIBasl 1OCTATOUYHO
XOPOLIYIO U3y4eHHOCTh [IpekaBKa3cKoM MPOBUHLIMHK 10 TTyOHHBI 4,5 KM,
MOYHO TIPENoaraTb, YTO HOBBIE OTKPBITHS BPS JIM CYIIIECTBEHHO M3Me-
HT COBPEMEHHYIO KapTHHY pa3MEIleHHUs XHIKOW M ra3o00pasHoii ¢a3
VB. Ilpexxnae Bcero, 31ech HaMedaeTcsl TEHASHITNS POCTa C TIyOWHOM 3a-
niacoB HepTu. MakcrmyM okodo 83 % xwuakoit daser YB Cxudcekoit mim-
TBI IPHYPOUEH K IyOunam 2,5-3,5 kM. [lanee B uHTepBanax riyouH 3,5—
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4 kM u cBbline 4 kM cocpenoroueHo 9,4 u 1,4 % 3amacoB wedru. Ilo-
BUIIIMOMY, 3TH LU(PBI B 3HAUUTEIBHOI Mepe OOBSICHSIIOTCS HEOCTATOY-
HOHM M3y4eHHOCTBI0 OypeHneM TITyOuH CBBIIIE 3,5 KM.

B pacnpenenenun 3anacoB rasa HaMeyaroTCs J1Ba MAKCUMyMa: OUH
(34 % 3amacoB razoo0pa3Hbix YB Ckudckoii mimTel) B MHTEpBae MTyOuH
ot 0,5 mo 1 kM u Bropoii (okoio 38 %) Ha riryounax 2,5-3,5 kM, 00ycIoB-
JICHHBIH TJIABHBIM 00Pa30M HAIMYHEM Ta30KOHACHCATHBIX 3aIeKeH.

AHanu3 pacrpeneneHns 3amacoB HeTH 1Mo TIIyOMHaM U pa3Merie-
HUSI UX TI0 KPYNHBIM TEKTOHHYECKUM 3JIEMEHTaM IOKa3bIBA€T, YTO I10-
gt 80 % 3amacoB CKU(CKON IITUTHI TPUYPOUEHO K HIDKHEMEIOBOMY
KOMIUIEKCY M pa3MelaloTcsi B BOCTOYHOM dacTu muuThl (Tepcko-
Kymckas Bnajuna).

B mpocTpaHCTBEeHHOM pa3MEUICHWU CKOIJICHWH He(TW U ra3a Ha
Ckudcekoil mTe Taxke HAOMIOAAETCS YETKO BBIPAKCHHAS! TE€OCTPYK-
TypHasi 30HaANBHOCTH. 3anexku HedhtH B Boctounom IlpemkaBkasne
(Tepcro-Kymckas BmaguHa), mout cyxoit ra3 B Llenrpansaom Ilpen-
kaBka3be (CTaBponosbCKUil CBOM) U ra3okoHAeHcaT B 3anagHoM [lpen-
kaBKka3be (A30Bo-KybOanckas u Bocrouno-KyOanckas smanunsn). ['azo-
HOCHOCTH CTaBpOIOILCKOTO CBOJIA CBSI3aHA B OCHOBHOM C OTJIOXKCHUSI-
MU maneoreHa, A3zoBo-Kybanckoit u Boctouno-KyOaHckoit BmaguH —
C HWKHEMeJIOBOH Tomimed. Takum o0pa3oM, pa3muyHbIA COCTaB HCXO/I-
Horo OB B coueranuu c maneoTepMOOAPUUECKUMHU YCIOBUSAMH Tpe-
onpenenun B npefenax CkuCkoi mIMThl 0COOEHHOCTH T€OCTPYKTYP-
HOM 30HAJIBHOCTU B pa3MEILIEHUH CKOIJIeHn Y B.

CymiecTBeHHOE BIHMSHUE HAa MPOCTPAHCTBEHHOE pa3MelIcHHE 30H
NPEUMYIIECTBEHHOr0 He()Te- M Ta30HAKOIUICHHS OKa3ajiHd TaKKe Mpo-
Hecchl MHUrpanuu M akkymyssinuun YB. Tak, Hampumep, B mpenenax
CraBponosibcKkoro cBoja K Haubosee MPHUIOAHSATHIM y4dacTKaM IpH-
YPOUYEHBI 30HBI UCKITIOUUTENBHOTO Ta30HAKOIJICHUSI, HA CKIIOHAX CBOJA
TOSIBIISIFOTCS Ta30HE(TSAHBIC 3aJI€XKH, a B TIOTPYKEHHBIX TEKTOHUYECKUX
3JIeMEHTaX, 00paMIIAIONINX CBOJ, OOHAPY)KEHbI M HE(TAHBIC CKOILIC-
Hust. Takoe pacnpeneneHue 3anexedl HeTH W rasa, MPOTHBOpPEYALIEe
npuHIMIy AuddepeHInaIbHOT0 yIaBIuBaHUs, TOBOJIBHO YacTO MpH-
CylIe MOJIOJBIM IuIaTGopMaM U OOBSICHIETCS ClieqU(pUIecKUMH yCIo-
BUSIMH MUTPAIIMU M aKKyMYJISIIIUY Ta3000pa3Hoii 1 kuakoi a3z VB.

AHaNOrMYHBIE 3aKOHOMEPHOCTH B PACIHpPENEeNeHUH CKOTUICHHUH
HEe(TH W Ta3a HAMEYaroTCs B CPEAHEA3UATCKOM YacTH MUTEPIIMHCKON
riatgopmel B nipeaenax LlenTpansHo-Kapakymckoro cBoja, sBJsoLe-
rocsi CTpyKTypHbIM aHasioroM CtaBpormoiibckoro csoaa IpeakaBkasbsi.
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BoiBoa. Takum 00pazoM, HauOOJBIINE 3aMachl Kak >KUAKUX, TaK U
razoo0pa3nbix YB B HacTosiee BpeMsl MpUypodeHb! K TITyOuHAM 70 3 KM.
OTOT (pakT MOKHO B KaKOH-TO Mepe OOBSICHHUTH Majoil M3yYeHHOCTHIO
riryouH cBbiie 3 kM. Janapie M. XanOyTy MOKa3bIBalOT, UTO C yBeJHYe-
HHEM CTENEeHHN N3y4YEeHHOCTH TIIyOHH OT 2 110 4 KM YHCIO OTKPBITHH KpYTI-
HBIX MECTOCKOILIEHUH He(PTH 1 ra3a TakkKe pacTer.

OnHako OOBACHHUTH 3Ty 3aKOHOMEPHOCTh TOJBKO HENOCTATOYHOM
W3yYEHHOCTHIO OONBIINX TAYOMH, BHOUMO, HENb3s, TaK Kak B psje
HeTera3oHOCHBIX MPOBHHIMIA TIyOuHBI 10 4,5 KM, Kak B Poccun, Tak
U 3a pyOeKOM JOCTaTOYHO XOPOUIO M3y4YeHbI, HO, TEM HE MEHEe, 3Ta
3aKOHOMEpPHOCTb COXpaHseTCs.

[o-Bupnmomy, TiyOUHBI A0 3 KM ONTUMAaJbHBI AJs (GOPMHPOBa-
HUS KPYITHBIX MECTOCKOIUICHH HEPTH U Ta3a (B 0COOCHHOCTH HE(PTH).
Hedrerazomarepunckue Tommwm, conepxkammue camnporenesoe OB, pea-
MU3YIOT Ha TNyOnHax 2 — 4 KM CBOM TNOTCHLHMABLHBIE BO3MOXKHOCTH
TeHEepUPOBaTh INIaBHBIM 00pa3oM He(Th. [ TyOMHA 3ajeraHus CKOIJIe-
HUil YB KOHTpoJupyercs, Npekae BCEro, re0TepMHYECKUM TpaJueH-
TOM U mpu Temmeparype mo 200 %C BO3MOXHOCTB CYLIECTBOBAHUS
KUIKOH (pazel YB yxke qokazaHa SMIMPHUYECKH.

[IpompbllieHHBIE CKOIUIEHHS ra3000pa3HbIX YB MmoryT ObITh 00-
Hapy>KeHbI Ha IIyOMHaX, TAe TeMiepatypa He npessimaer 300 OC. Ta-
KH€ TeMIIepaTypbl B 3aBHCUMOCTH OT T'€OTEpPMHUYECKOTO T'pajHeHTa
BO3MOXKHBI B Pa3HbIX PErHOHAX Ha Pa3JIMYHBIX ITyOUHAX.

Urak, mepcrieKTHBBI OOJIBIIKMX IITYOUH C TOUYKH 3pPE€HHS BO3MOXKHO-
cTH OOHAapy>KeHHsS HE TOJIbKO Ta30BBIX W Ta30KOHJCHCATHBIX, HO U
HEPTSHBIX CKOTUICHHH BIIOJIHE peallbHbI.

Bomnpocs! AJist caMmonpoBepKHU

1. IIpoBenuTe aHaIM3 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOI'O pas-
MEIIeHHsI CKOTIJICHUH He()TH U ra3a B 3eMHOU Kope.

2. OxapakTepu3yiiTe BEpTHKAIbHYIO (TTyOMHHYI0) 30HATBHOCTh

3. B uem BoIpaxkaeTcst reoCTpYKTYpHasi 30HaIbHOCTh?

4. B yeMm BbIpaXaeTcsi JHMTOJOrO-cTpaTurpaduyeckas 30HAIb-
HOCTB?

5. Pacckaxure O 3aKOHOMEPHOCTSAX 30HAJIBHOTO pa3MEIICHUs
CKOIUJICHWH MPEeUMYIIECTBEHHO HeTH MM ra3a Ha npumepe [Ipeaxas-
Ka3cKo-MaHrbIIIakcKoi HeTera3oHOCHO!H NMPOBUHIINH.

155



Jexnus 16

MPEOBPA3OBAHUE HE®TE U T'A30B B HEJPAX.
3ABUCUMOCTH COCTABA HE®TEHN

OT 'EOJIOTO-TEOXUMHWYECKHUX YCJOBUM

IInan nexkyuu

Bospact BMemaonmx oTI0KeHNH.

['myOuna 3aneranus.

JIutonoruyeckre U TUIPOTEOIOTHUECKIE YCIOBHSL.
TemmepaTypHbIe yCIOBUSL.

. I'eoxumuyeckue mpouecchl HU3MEHEHUs] W INPEBpalLEHUs
He(bTeI/I

6. eoxuMuYeckre 3aKOHOMEPHOCTH pAaCHpe/eieHus] pa3HbIX M0
COCTaBYy Ta3oB B 3aJeXkax.

agkrwdE

Bos3pacTt BMeLwaloLwWmx OTNOXeHUN

3aBUCUMOCTh HEKOTOPBIX CBOWCTB HedTel (ITOTHOCTH, BBIXOAA
OCH3MHA, COJIEPKAHUS TBEPABIX YIIIEBOIOPOOB, ONTHYECKONH aKTHBHO-
CTH) OT BO3pacTa BMEIIAIONINX OTJIOKEHHUH CIeaylomas: OT Majieo30s
yepe3 Me30301 K KalfHO3010 yBEJTUYMBAIOTCS IUIOTHOCTh M ONITHYECKAs
AKTUBHOCTHh He(TeH, YMEHbLIAIOTCS BBIXOA OCH3MHA M COAEp)KaHHE
TBEP/BIX YTIEBOJOPOIOB.
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Takast 3aBUCHMOCTb CBOWCTB He()Tel, OTPaXKAIOIINX UX COCTaB, OT
BO3pacTa BBISBIISICTCS JIUIIb TP YUETE OYCHB OOJIBIIOTO YUCIia HedTeH
W TONBKO s Hamboyiee KPYMHBIX CTPAaTUTpadUIecKuX eANHHIl —
TPYII; IPH PACCMOTPEHUH K€ CHCTEM, a TaKXKe OTIENbHBIX 00IacTeH,
pailoHOB, MECTOPOXKJICHHMIA U T. 1. OHA 3aTYIICBBIBACTCS BIUSHUCM JIPY-
Tux (aKTOpOB.

HaunbGonpmmit mHTEpEC MpeAcTaBiIseT 3aBUCUMOCTh YTIIEBOJOPO/I-
HOro cocTaBa He(Tel oT Bo3pacta. Coneprkanue nmapaduHOB BO3pacTa-
€T OT KaifHO30s K IajJe03010, a KOJIMYECTBO HAPTEHOB CHUXkaeTcs. W3-
MEHEHHsI CO/Iep)KaHUsl apeHOB MEHee ompeneneHHbl. OTHomeHne Had-
TEHOB M mMapauHOB B HEPTAX UM OCH3MHAX CHIDKACTCS OT KalHO305 K
T1aJ1€e03010.

[Tomumo comepkaHust ¥ COOTHOIICHHS B HE(PTAX TpeX TIaBHBIX
KJIACCOB YTJIEBOJOPOJOB 3HAYNTEINHHBIA MHTEPEC IS TEOXUMHH TIPe/I-
CTaBJISIFOT TAK)XKE KOJUYCCTBECHHBIC COOTHOIICHHUS MEXIY HOPMAaJIbHBI-
MU M Pa3BETBJICHHBIMU THapaduHAMH, BHYTPH I'PYIMIB MOHOAPOMATH-
YECKUX YTIEBOJOPOIOB U HEKOTOPEIE IPyTHE.

ConepikaHrue HOPMaJbHBIX Mapa)UHOB M KOJIMYECTBCHHBIC OTHO-
IICHHUS UX K Pa3BETBICHHBIM HU30MEpaM MMEIOT TEHJCHIIUIO K POCTY C
YBEJIIMYEHHEM BO3pacTa HEPTH.

C yBennueHneM Bo3pacTa HaOMIOMAIOTCS CIEAYIONINEe H3MEHEHUS
YIIIEBOIOPOTHOTO COCTaBa He(Tei:

1) yBenu4ueHue conepxkanus napaduHOB, YMEHbIIIEHHE HA(TEHOB,
a cienoBarenbHO (MIPU OTCYTCTBHH 3HAYMTENBHBIX W3MEHEHWUH B CO-
Jep>)KaHUH apOMaTHYECKUX YTIEBOJAOPOJIOB), OOIIEEe CHIDKEHUE ITUK-
TuaHOCTH (17151 HeTel 1 OEH3HHOB);

2) yBeIWYEeHHE COAEPKAaHWS HOPMAIBHBIX TMapauHOB 3a CUYET
HU30MEPOB;

3) yBenudeHue cojiepkaHusi OoJjiee MPOCTHIX HOPMAIILHBIX Mapa-
(UHOB 3a cyeT OoJee CIOKHBIX.

B psine oGnacreit HabMOAI0TCS HEKOTOPBIE 3aBUCHMOCTH OT BO3-
pacTa u APYrux nokasateiieil coctaBa Herel. B Takux ciydasx Helab3s
OTJISIUTH CBS3b C BO3PACTOM OT CBS3U C IIyOWHOH 3aneranus. Kpome
TOTO, B TIpeJIeNiaX CPABHUTEILHO Y3KHX CTpPAaTUTpadUIecKuX auara3o-
HOB 4acTO HEJIb3s OTOXK/CCTBIIATh BO3PACT BMEIIAIOIINX OTIOKEHUH C
BO3pacToM HeTel BBUAY BEPOATHOCTH MUTPALIUH.

HekoTtopeie 3aKOHOMEPHOCTH XapaKTEPHU3YIOT 3aBUCHUMOCTh OT
BO3pacTa U30TOMHOIO CocTaBa HepTel, B YaCTHOCTH HU30TOIHOTO CO-

157



cTaBa yriepojia u cepbl B Heprsx. Tak, ¢ yBeIMUCHUEM T'€0JI0THUECKO-
ro BO3pacTa B HE(PTAX HEYKIIOHHO (€CJIHM MCKIIOYUTh TPHAC) BO3PacTacT
coJiepKaHue Ooliee JIETKOro W30Toma yriepoja. Uem JpeBHee ropu-
30HT, TeM GOJIBLIE H30TOMA 'S comepKaT He(TH, OTKIOHCHHE HAOIIIO-
JTACTCsI JIUTh JIJIsl MEJIOBBIX HeTel. MI3MEHEeHUsT H30TOIMHOTO COCTaBa C
TeOJIOTMIECKUM BO3PACTOM HAOIIONAIOTCS | JUIST BOJIOPO/IA, BXOASIIETO
B COCTaB KOMITOHCHTOB HEe(DTEH.

FnybuHa 3aneraHusa

3aBHUCHMOCTH cOCTaBa He(Tel OT TITyOWHBI 3aJIeTaHus OOHAPYKHU-
BaeTcs Kak MPU PaCCMOTPEHUH Pa3pe30B OTIENBHBIX MECTOPOXKICHUH,
TakK 1 110 000OIIEHHBIM JaHHBIM.

C yBenuueHueM riryOuHBI 3aJIeTaHus HaOIoAaeTCs:

1) yMeHbIIIeHHE TUIOTHOCTH HeTeH;

2) yBelIHYECHUE COICPKaHMs B HE(DTAX JIETKUX (PPaKIHii;

3) CHIWKEHHE LMKIMYHOCTH YIJIEBOAOPOTHOIO cocTaBa HedTei
(oTHOMIEHUS MEX Ty HaQTEeHAMH U MapaduHaMN);

4) TOBBIIIEHUE COJAEP)KAHUS APOMATUYECKHUX YIJIEBOJOPOJIOB B
nerkux (Gpakuusx HeQTel U HEKOTOpbIE IPyTrue N3MEHEHHS.

Herpynno Buzpers, 4To M3MEHEHMs cocTaBa HedTedl B 3aBUCHMO-
CTH OT BO3pacTa U TIyOWHBI 3aJIETaHus MMOYTH OJJMHAKOBBI. Bo3HuKaeT
BOIMPOC, B YeM CYNIHOCTh BJIMSHHUS BO3pacTa W TIIyOWHBI 3alieraHus?
Benp, BooOIIe roBopsi, Mo 3aBUCUMOCTBIO OT BO3pacTa MOTYT CKpBI-
BaThCS Pa3IMYHbIC SBJICHMUS, HAIPUMED, SBOJIIOIHS OPraHUYECKOro MU-
pa, TOCTABIISIONIETO «CHIPbe» Ui HedTeoOpa3oBaHMs, MPOLECCHI «CO-
3peBaHUs WK «CTApEHUsD» HEPTel U T. 1. BiusHue riyOuH 3aieranus
MOJKET 3aKJII0YaThcs B JIEHCTBUHM TEMIIEPAaTypHOTO (hakTopa, a TaKke
pa3In4uii B YCIOBUIX OKWCIIEHHs MIIM BOOOIIE THIIEPIeHHOTO M3MEHe-
Hust Hedrel. [Ipexe yeM meperTH K pacCMOTPEHHUIO 3THUX BOMPOCOB,
CJIEyeT OCTAaHOBHUTBHCSI HA 3aBUCHMOCTH cocTaBa HedTeil oT auTon0ru-
YECKHX M THAPOTe0JIOTHYECKUX YCIOBHUI.

JInTonornyeckune m rmpporeofnornyeckue ycnoeusa

CYH_IGCTBOBaHI/Ie 3aBUCUMOCTHU YIJICBOJOPOAHOI'O0 COCTaBa He(i)Teﬁ
OT COCTaBa BMCIAIOMIUX IMOPOA A0 CUX ITOP HE JOKa3aHO, €CJIN HE CUH-
TaTb 3aBUCUMOCTH OT COCTaBa OPTraHHUYCCKOro BEIIECTBA IMOPOJ, a TaK-
KE OT Cyﬂb(i)aTHOCTI/I nopona, O 4eM CKa3aHO HUIKC. Ecnm 3aBucuMocThb
OT MHUHEPAJBLHOI'O0 COCTaBa TJIMH W TJIMHUCTBIX q)paKHI/Iﬁ IIeCYaHO-
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AJIEBPUTOBBIX MOPOJ U OyJeT MpOCieKeHa, BO BCSIKOM ClIydyae OHa He
MOJKET UMETh CYLIECTBEHHOIO 3HAUEHUSI.

Hexotopoe 3HaueHne uMeeT 3aBUCUMOCTh cocTaBa HeTell OT ruIpo-
TEOJIOTMYECKUX YCIOBUM. POIb rHApOreoornueckux yciaoBUil 3aMETHA B
pasMelieHHH  BBICOKOCEpHHUCTBIX HedTell. HccnemoBanme reomoro-
TEOXUMHUYECKUX YCIOBHM pPa3MEIEHHS B HEIPaX BBICOKOCEPHHUCTBIX
He(Tell B CBOE BpeMsI IPUBEIIO K BBIBOLY, YTO 3TH HE(TU NPHYPOUCHEI
MPEUMYIIECTBEHHO K TEM CBHUTaM, B KOTOPBIX MPOUCXOAUT OTHOCUTEIBHO
WHTCHCHUBHASI IUPKYJLSIIUS BOJI, COAEPKAIIMX CYNb(aThl, a TAKkKe K pano-
HaM, TZ€ BBILIE I10 pa3pe3y Pa3BUTHI CyIb(aTHbIE TOPOIBIL.

OnHako uMeroTcst PakThl, CBUAETENBCTBYIOIINE O TOM, YTO CEPHU-
CTOCTb He(Tel 3aBUCHUT B CYIIECTBEHHOH Mepe U OT HEKOTOPBIX IPYTUX
(aKTOpOB, HE CBS3aHHBIX C THAPOTCOJIOTHUEH.

B nenom, He auTONIOrHYECKHE, HE THAPOTEOIOrnIecKrue (PaKTOPhI
HE SBIISIOTCS EPBOCTENICHHBIMU MTPpH (POPMHUPOBAHUH COCTaBa HEPTEH.

TeMHepaTyprle ycnoBus

Kax m3BecTHO, 3aBUCHMOCTh cOCTaBa He(Tel OT TIyOWH 3aieranus
MOXXET OBITh PE3yJbTATOM BIIMSHHS IJIABHBIM O0Pa3oM TEMIEPAaTYPHOIO
¢akTopa. 3aBUCUMOCTb cocTaBa He(Tel OT BO3pacTa TOXKE MOXKHO OTYa-
CTH paccMaTpuBaTh Kak BIMSHHE JpeBHUX TemrepaTyp. Ecte u npyrue
KOCBEHHBIE CBUJIETENILCTBA POJIM TEMIIEPATYPHOro (pakTopa.

B paifonax ¢ 0co00 MHTEHCUBHON AMCIOLUPOBAHHOCTHIO M 3aMET-
HBIM PETHOHAILHBIM MeTaMophu3MoM mopo/ (Hampumep, Kapnarckas,
ATieHHUHCKas He()TEHOCHBIE IPOBUHITNK) HAOIIOIAI0TCS 3HAUYNTENbHAS
OJTHOPOAHOCTBH cocTaBa HeTeil, cnadas 3aBUCMMOCTh €r0 OT IIIyOUHBI
3ajeraHus, HeOOJIbIINE IUIOTHOCTH He(Tel, BBICOKAsk TapaQMHUCTOCTb.

o psiny muccnemoBaHuii BEISABISIETCS CBA3b COCTaBa HEPTEH ¢ reo-
TEPMHUYECKUMH YCIOBHUSIMH, KOTOPBIE MOTYT B KaKOW-TO MEpE 3aBUCETh
OT JUCJIOKalMi OCafOYHOM TOJIIM, HO MOTYT TaKX€ B 3HAYUTEIBHO
OOoJIBIIeH CTETIeHU OIPEIeISThCS BO3PACTOM U XapaKTepoM (yHIaMeH-
Ta ¥ IpyTruMH (HaKTOpaMu.

st XapaKTEpUCTHKH TEOJI0TO-TEOXUMHUECKUX YCIOBUI (Qopmu-
pPOBaHUsI U U3MEHEHUs cocTaBa HeTeH HCIONB3YIOT apamerp, Hero-
CPEJICTBEHHO BKIIIOHAIOLIMKA TemnepaTypy. Takoil mapameTp «reo-
XPOHOTEpPMay, IpeACTaBIAeT co00H Mpou3BeIeHHEe Bo3pacTa (MJIIH. JIET)
Ha Temmeparypy miacta (°C), menenHoe Ha 100, OblT TpeasioKeH
A. H. Pe3anxoBem 1 A. A. Kapressim..
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Bo3HuKaoT COMHEHHUsI B TOM, YTO COBpEMEHHas TeMIepaTrypa OT-
pakaeT yCJIOBHS, HCIIBITAHHBIE HE(THIO HA MPOTSHKEHUU BCEH ee UCTO-
pUH, B TOM YHCIIE MaKCHUMaJIbHBIE TEMIEPATyphl, NEHCTBHIO KOTOPBIX
nmosBepraiach He(PTH B MPONLIOM (a OHH-TO U UMEIOT TJIaBHOE 3Haue-
HHUE). OTH COMHEHHS UMEIOT OCHOBaHHE, OJTHAKO JIAHHBIH MpoOen B
3HAYUTENFHON Mepe BOCIIOHAETCS TMOKa3aTelleM BO3pacra: B 00IIeM
ciIy4ae, 4eM JipeBHee He(hTh, TeM OoJiee BEPOSTHO, YTO B IIPOILJIOM OHA
UCTIbITaJNa JACHCTBHE TeMIepaTyp OOJbIINX, YeM COBpeMeHHbIC. Pazy-
MeeTcs, TaKoe JOMYLICHHEe BO3MOXKHO OJarofgapsi TOMy, YTO IapaMmeTp
B IIEJIOM HMEET IIMIIb OPUEHTHPOBOYHOE 3HaueHue. [lokazaremp BO3-
pacTta Takxe npuodausuteneH. Kpome Toro, Henb3st UCKIIOYATh BIUSHUSL
JIpYTHX IpoueccoB. V3 Bcero 3Toro cienyer, 4To CBA3b T€0XPOHOTEPM
¢ cocTaBoM He(Telr MOKeT OBITh TOJBKO CTaTHCTHYeCKOoH. HecmoTps
Ha YCIIOBHOCTH T€OXPOHOTEPMBI, STOT TOKAa3aTelh YBS3BIBAETCS C CO-
CTaBOM He(Tel cambIX pa3NWYHBIX PaiOHOB W BO3pacToB. [losTOMy
HUMEET CMBICI UCIOJB30BaTh €ro Uil COMOCTaBIEHUs HEKOTOPHIX JpY-
TUX, MEHee M3yYeHHBIX, MapaMeTPOB COCTaBa He(Tel IENbI0 BBISCHE-
HUS HaIIpaBJICHUN UX U3MEHEHUH.

OnHako TeMmmeparypsl, HCIBITAaHHBIE MOpOJaMH U HEe(TIMH B
MPOIIIOM, MOTJIM OBITh ¥ MHOTO BBIIIIE COBpEMEHHBIX. [loaToMy BO3-
HUKAeT BOIPOC O HEOOXOAMMOCTH BBISICHEHHS TAIEOTe0TePMHUUECKOI
XapaKTEepUCTUKU YCIOBHHA (POPMHUPOBAHUS cOCTaBa HEPTEH.

THaneoceomepmuueckas xapakmepucmuxa. Hanbomee HamexHbIM
MOKa3aTeJIeM MalleOTEMIIEPaTyp U CTENIeHH KaTareHEeTHIeCKOTo Mmpeoo-
pa3oBaHUsI 0CaJOYHBIX TIOPO/I OOIICTIPU3HAHHO CUUTACTCS B HACTOSIIIEE
BpeMsl oTpakarenbHas crocobHocTs BuTpunuta (OCB), Bxonasiero B
COCTaB OPraHWYECKNX KOMIIOHEHTOB 3TUX TopoJl. JlaHHBIN moka3arenp
XOpOIIIO YBSI3bIBA€TCA C JPYTMMH HapaMeTpaMH, XapaKTepU3yIOIIUMHU
pasiuuHble Tpajanuy karareesa. Cienyer y4uThIBaTh, 4TO MO BUTPH-
HUTY MO>KHO OINpPEAENATh TOJIBKO MaKCUMAJIBHYIO NAJIEOTEMIIEPATypy,
WCTIBITAHHYIO MTOPOJOH, MprueM 0e3 XapaKTepUCTUKH JJIUTEIbHOCTH €€
BITUSIHUA. 3a MOCJIEIHUE TO/bI, TJIABHBIM 00pa3oM OJiaromapsi yriemneT-
porpaduueckumM nccinepoBanusim M. . AMMocoBa 1 ero cOTpyAHUKOB,
MOJy4€eHa JIOBOJIbHO 3HAYMTeNbHass HHPOPMaIHs 10 BEJIMYMHAM OTpa-
’KaTeNbHOU CIIOCOOHOCTH BUTPUHHTA B HE(PTEHOCHBIX OTIIOKEHHSX Psi-
na paiionoB OpiBmiero CCCP. DTu maHHBIE MOXHO HCIOIL30BATH IS
XapaKTePUCTUKH CTETNIEHH KaTareHETHYECKHX M3MEHEHUH OTJIOKEHHUH,
BMEILAIOMIMX 3aJIEKH ¢ HEPTSIMHU Pa3HOro COCTaBa.
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[Ipu mepexozie OT 0fHOM rpafalyy KaTareHesa K JIpyroi, B CTOPOHY
Bce Ooree TITyOOKOro KarareHe3a OcaJ04yHbIX TIOpOA, WITH, YTO, TO XKe ca-
MO€, II0 MEpe POCTa MaKCUMAIbHBIX MaleoTeMIIepaTyp, NPOUCXOIUT 3a-
KOHOMEPHOE M3MECHEHHE Ba)KHEWIIMX MapaMeTpOB XMMHUYECKOTO COCTaBa
HeTell. A IMEHHO, TIOBBILIAETCS 0TSl Mapa)HOB B UX COCTaBE, a B CO-
CTaBe JIETKUX (PPaKLMHA — TAKXKE YACTHIHO U apOMAaTHYECKUX YIJIEBOAOPO-
JIOB; HEYKIIOHHO CHIDKAETCsl cofepkanue HadreHos. I'pamanusiM, oTBeda-
IOIIMM HanboJiee TITyOoKo 3alle/eMy KaTareHe3y BMEIalonX OTIoKe-
HHI, COOTBETCTBYIOT YK€ TOJIBKO I'a30BbIE 3AJIKH.

[IpocnexxnBaroTcst 3aKOHOMEPHBIE COOTHOLIEHUSI MEXIy IapaMmeT-
paMy XMMHYECKOT0 cOocTaBa HedTel M MPOJOKUTEIBHOCTBIO KaTare-
HETUYECKUX M3MEHEHUU. TaK, ¢ yBEIMUEHUEM 3TOU MPOAOJIKUTEIBHO-
CTH HameyaeTcs: 1) yMeHbIIeHHE OTHOILCHHS COAepKaHui HAaQTECHOB U
napaduHOB; 2) yMEHBLICHUE OTHOIICHHS COAEP)KAHMS LIMKINYECKUX
YIJIEBOIOPOIOB U MapaguHOB (3TH JBE 3aKOHOMEPHOCTH — JUIS JIU-
CTHJUIATHBIX (pakuuii HepTel B 1esoM); 3) yBEIUYCHHUE OTHOLICHHUS
CyMMEBI apeHOB W mapaduHOB K HadTeHaM B JIUTPOMHOBOH (ppakumu.
IlepBoe u BTOpOoe WM3MEHEHHUS COCTaBa IPOCIEKUBAIOTCS HO MAaKCH-
MaJIbHBIM 3HaUEHUSM, a TPEThE — 10 MUHUMAJIbHBIM.

C yBennueHHEM KaK MaKCUMAaJIbHBIX IaJeOTeMIIEpaTyp, TaK H
JUINTENTLHOCTH KaTareHEeTUYeCKUX H3MEHEHUH HaOJromaeTcs OTHOCHU-
TEJIBHBIN POCT CoJiepyKaHus B He(TAX MapaUHOBBIX YIIIEBOAOPOIOB.

Feoxummnyeckume npoueccbl U3MeHeHUs
M npeBpaweHus HecTen

PaccMoTpeHHBIE paHee IeOXMMHUYECKHE 3aKOHOMEPHOCTH pa3Me-
HIeHUs] HeTel pa3IMuHOro COCTaBa B HEApax OOYCIIOBIECHBI Ompese-
JICHHBIMH T€OXMMHYECKHMHU MPOIIeCCAaMH W3MEHEHHUsI U TpeBpalleHus],
MPOUCXOSIUMH KaKk ¢ HeTeoOpa3ylouMMH BEIECTBAMH B 0CaJ0Y-
HBIX 00pa30BaHMAX, TaK U ¢ HEQTAMH B 3aeXKax.

Cpeny HpUpOIHBIX MPOLECCOB, (POPMUPYIOIIUX U HM3MEHSIOIINX
cocTaB He(Tel, OCHOBHOE 3HAUYEHUE NMEIOT: 1) TepMOKaTaTUTUIECKHIE
npeBpalieHus; 2) okucienue; 3) ocepHenue; 4) nudpdepenunanus (hu-
3u4ecKoe PpaKOHUPOBAHKE).

TepMokatanuTHuecKre NpeBpanieHus HeTell MPOUCXOIsIT B OC-
HOBHOM I10 Mepe IMOTPYKEHHS OCaJOYHBIX TOJI C YBEJIUYCHUEM TIIY-
OMHBI 3aJeraHusi ¥ TEMIEPaTyphl MMapajulelbHO KaTareHe3y BMeLIaro-
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HIMX OCal0YHBIX 00pa3oBaHuid. [I03TOMY MOXHO TOBOPUTH O KaTarcHe-
TUYECKUX U3MEHEHUSIX HedTeil.

CyImHOCTh TEPMOKATATUTHISCKUX TPEBPALICHUNA COCTABISIOT W3-
MEHEHHsI cocTaBa He(pTel MPM OTCYTCTBHH OKHCIUTENEH, 00yCIOBIEH-
HbIE MMEIOIIMMCS 3allacoM MOTEHIMATbHOW XWMHUYECKOHW SHEpruu U
aKTUBHpYEMBIC MOBBIIICHHBIMI TEMIIEpaTypaMu U TMPUPOTHBIMU KaTa-
mu3atopami. [Ipu oTcyTCTBHH KaTamu3aToOpOB (YaCTHBIN CITydail) MOXK-
HO TOBOPHTH MPOCTO O TEPMHUUECKUX MPEBPALICHUSIX.

Uzyuenne Bcex mpeBpalueHuid HedTell BKIOYAET TEPMOIUHAMU-
YECKUH aHaIn3, TabopaToOpHbIe SKCIIEPHUMEHTHI U UCCIIEOBaHNE HEKO-
TOPBIX T'COXUMHUYCCKUX SaKOHOMCpHOCTeﬁ pasMCUICHUA PAa3IMYHBIX
HeTel.

Takum 00pa3oM, MPOIYKTAMH TEPMOKATAIUTHYECKHUX TIpeBparle-
HUI apOMaTHYECKUX YTIIEBOAOPOIOB SBISIOTCS, C OJHONH CTOPOHBHI, Ta-
paduHBl U HU3IIKNE apOMATUYCCKHE YIJICBOJIOPObI (OCH30J, TOIYOII,
KCHUJIOJIbI U T. H.), HaKariMBaromuecs npeuMynicCTBCHHO B 6CH3I/IHO-
BBIX (DpPaKIUIX, C IPYTOd — BBICOKOYTIIEPOIUCTHIE MOIWKOHICHCHPO-
BaHbIC MOJICKYJIbI, HAIIPUMEDP, TUIIA aC(baJ'[I)TeHOB, IJI0X0 paCTBOPUMBIC
W BCJICJICTBUE ATOTO BBINAJIAIOIINE U3 HEPTU ¢ 00pa30BaHUEM TBEPABIX
MUHEPAJIOB; B Mpe/elie MOCIeTHUE MOTYT JIaTh TpaduT.

Takum 00pa3oM, Bce UMEIOIINECS JaHHBIE CBUICTEILCTBYIOT, UYTO
TEPMOKATAIUTHUECKUE TIpeBpalieHus] HedTell COCTOSAT Npenmylie-
CTBEHHO B Iepepacipe/iellieHul BOJIOpO/ia U B repexoie HedTel IuK-
JUYECKOTO cocTaBa B He(hTH amm(aTHIECKOTO COCTaBa, COMPOBOXKIIA-
roneMcsi 00pa3oBaHUeM JIETKUX (Hpakiuid B OOIIUM CHIDKEHHEM ILJIOT-
HocTH. [Ipu 3TOM mapayuienbHO ¢ MPeoOIaAaoIiuM MPOIECCOM pasy-
KPYITHEHUSI MOJIEKYJI MPOUCXOANT B IMOAYNHEHHOM KOJHYECTBE 0Opa-
30BaHHUEC O6e}1HeHHBIX BOJJOPOAOM KPYIIHBIX MOJICKYJI, IMOCTCTICHHO TC-
pAOIIKX paCTBOPUMOCTL B CMECHU U MEPEXOAAIINX B COCTaB IOPOa B
BHUJI€ BBICOKOYTJIEPOAUCTHIX MUHEPAJIOB.

Ectb mokazarenbcTBa M TOTO, YTO TEPMOKAaTATUTHYECKHUE TIpeBparie-
HUSI He)TeH MPOJIOIHKAIOTCS B 3HAYMTEIILHBIX MaCIITa0aX B 3aJIeKax.

B xaxa0M OTIENEHOM MECTOPOKACHUH U3MEHEHUS IPOUCXOMST B
OJTHOM OOILleM HAaIPaBJICHUH, HO B PAa3IUYHON CTENEHH; CIIeOBATEIb-
HO, OHH BBI3BaHbI MPOIECCaMU B 3aJIeikKax.

TepMOKaTaHI/ITI/I‘IeCKI/Ie IIpEeBpaliCHUsA OXBAaTbIBAIOT PAa3JIMYHBIC
CTaJM CYLIECTBOBaHMS He(TeH: OHM HAUYMHAIOTCS 10 (POPMUPOBAHMS
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HEQTSHBIX 3aJeXel U NPOJODKAIOTCS, MOKa HedTh HE Hcue3aerT,
a OCTalOTCS Ta3 ¥ TBEPble MUHEPAIIBI YTIIEPO/a.

Oxucnenue negpmeri. OxuciacHue HeTEH SIBISICTCS MPOIIECCOM, BO
MHOTOM HPOTHBOIIOJIOKHBIM TEPMOKATATUTHICCKIM MPEBPAILCHUAM.
Ecnu TepMokaTanuTHUECKHE MPEBPALICHUSI CONPOBOXKIAIOT MOTPYKe-
HHE, KaTareHe3 BMEINAIONINX OTJIOKEHHUH, TO OKHCIICHHe He(pTel CBs-
3aHO C TCOTEKTOHMYECKUMH [IBIDKCHUSMH IIOJIOKUTEIBHOTO 3HAKa H
COIIPOBOK/AAET THIIEPIeHHBIE HM3MEHEHHS BMelammux mopoa. OHo
BXOJAMT B YUCIIO POIIECCOB TUTIEpreHe3a.

OxwuciieHne HePTei B MPUPOIe MOXKET MMPOUCXOANUTD JINOO 3a cUeT
CBOOOHOTO MOJICKYJIIPHOTO KHCIOpoaa (adpo0HOe OKHCIIEHUE), TU00
3a CYET CBS3aHHOTO KUCIIOpOJa CYJIb(AaTOB U HEKOTOPBIX APYTHX CO-
eanHeHnH (aHa’dpoOHOe OKwucIeHHe). A’pOoOHOE OKHCICHHE MOXKHO
HO/pAa3/IeNUTh Ha OKUCIICHHUE 3a CYET KUCIOpOoIa BO3ayXa 1 OKUCICHHUE
3a CUEeT KUCIIOpOJa, PACTBOPEHHOTO B MOJ3EMHBIX BOAax. AHa’spoOHOe
OKHCJICHHE Pa3IUuaeTcs, BO-NIEPBBIX, 10 XapaKTepy COCTUHEHUS, B KO-
TOPOM CBSI3aH KHUCIOpOA (Cyib(aThl, HATPATHI, OKUCIBI U [p.), BO-
BTOPBIX, MO MPU3HAKY OMOXUMHYECKOTO WIIM A0MOXUMHYECKOTO XapaK-
Tepa mpolecca.

AspoOHoe okucneHne HedTeil orpaHMIMBACTCs 30HOMH, B Ipeenax
KOTOPOH MMEETCSI MOJIEKYJISIPHBIA KUCIOPO (30HAa MAMOTHIIEpTeHe3a).
[To mMepe nBUXeHUS B TIyOb JIUTOC(HEPHl KOJTMYECTBO PACTBOPEHHOTO B
BOJIaX KHUCIIOpOJa YMEHBINIAETCs; Ha IIyOMHE He 0oJiee HECKOJIBKUX
COTEH METPOB OH HCYE3aeT MOJHOCTBIO: PACXOIyeTcs Ha OKHCICHHE
OpTraHNYCCKUX BCUICCTB, paCCCAHHBIX B IMOpOAax W BOAAX, U CBA3bIBA-
€TCA C pa3JIMYHbIMHU MHUHCpaJIaMU. O6I)I‘-IHO IMPpEACIbHBIC FJIY6I/IHI)I, KO-
TOPBIX MOXET IOCTUTaTh MOJEKYISPHBIA KHCIOPOJ, MHOTO MEHbIIE
YKa3aHHbIX MaKCHUMAJIbHBIX, a BOO6HIC OHHU 3aBUCAT OT T'MAPOTCOJI0TU-
YECKHX M TEOXMMHUYECKUX yciaoBuil. [IpomblinieHHas HeTEHOCHOCTD B
30HE PacHpoCTpaHEHHUs PACTBOPEHHOTO KHCIOPOJa UMEET MECTO JIHIIb
B OYEHb pPeIKuX ciydasx. [lo3ToMy MOXKHO CUMTaTh, YTO B H3MEHEHUU
cocraBa HedTel, HAOIIOAAEMBIX B IMPOMBIIUICHHBIX CKOIUICHHUSX,
a’poOHOe OKuciieHHe 00O posin He urpaeT. OHO JeiicTByeT B oc-
HOBHOM YK€ TIpH MOJHOM Pa3pyLICHUH HETSIHBIX CKOIJICHUH U oOpa-
30BaHMHU U3 HUX 3aJIeKel acQaibToB H T. II.

Ha cocraB HedTeli B MIPOMBIIIJICHHBIX 3aJI€KaX CYIICCTBEHHO MO-
JKET BIMATH aHadpoOHoe okucieHue. HeoOXomumpIMM  yCIOBUSMH
aHadpOOHOro OKHCICHUS He(TEeH CiIyKaT: HAIMYKME CIIOCOOHBIX K BOC-
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CTaHOBIICHHIO KHCJIOPOACOAEPKAIIUX BEUIECTB, TJaBHBIM 00pa3zoM
Cynbp(aroB, W CylecTBOBaHHE crneuuduueckux Oakrepuil. [Ipenenst
pa3BuUTHA OaKTepuii, HACKOJIBKO M3BECTHO, ONPEICISIOTCS TeMIIepaTy-
poii 80 — 90°C, munepanuzanueit okoiao 200 /11 U KUCIION peakiuen
BoJ. Ecni ecTh OKHMCIHTENH, OKHUCICHHE YTIIEBOIOPOIOB, BOOOIIE TO-
BOpSI, SHEPTeTHUECKH 3 PEKTHBHO.

UpesBbIyaitHO BaKHBIN (DAKT BIMSHUS OKUCIUTEIBHBIX MIPOLIECCOB HA
coctaB He(Tel mpencTaBisieT cCOOOH CyIIECTBOBAaHME B OYEHb MHOTHX
3aje)ax y KOHTaKTa ¢ BOJaMH CJiost (TUIEHKH) O4YeHb TIOTHOM HeTH Win
ac(anpTonogOOHOTO BemecTBa (ManbTa, acaybT). XMMHUUECKOE BIIMSIHUE
BOJI ITPY HATMYHMH TAKOT'O CJIOSI HA BCIO 3aJICKb TPY/IHO TIPE/ICTABUTb.

OcepHenue Hepmell. 3HaUEHNE TIPOIIECCOB OCEPHEHUS HeTEH M BO-
o011e 0coOEHHOCTEH TPOUCXOKIICHUSI CEPHUCTBIX HeTel HOKHO OBITH
MIOHATHBIM YK€ U3 TOTO, YTO B HACTOsIIee Bpemsi Oojiee 2/3 MUPOBOI 110-
ObIun He)TH COCTABILIIOT HEPTH C cozepkaHneM cepsl Boiie 0,5%.

[poreccel, BeAyIye K MOSBICHUIO CEPhl B HEPTIX, MOKHO pa3jie-
JUTh Ha TMPOLECCHl COOCTBEHHO OCepHEeHHs HedTeH, T. €. BHEIpeHUs
CepHl B YK€ «rOTOBBIE» HE(TH B 3aJIe)kaxX M KOJUIEKTOpaX, H Ha MpoLec-
CBl OCEpHEHUs MCXOTHBIX He(TeoOpa3ylonMX OpraHMYeCKUX BEIIECTB
elle B MPUJIOHHBIX BOJaX 0acCEHHOB CEIUMEHTALMU M B OCajKaX IpH
panHeM jauareHesze. OmHaKO B O00OHMX CIydasiX OCEpHEHHE OpraHuye-
CKUX COCIMHEHHMH MMEET CXOJHBIH XapakTep M MPOHUCXOIHUT 3a CYET
cepbl CyNb(arToB.

XapakTep sBJIECHUHN, IPOUCXOIAIIUX [IPU BHEIPEHUH CEPHI B MOJIE-
KyJIbl YTJIEBOJOPOJOB M JIPYTHX MPUPOTHBIX OPraHHMYECKUX COCIHMHE-
HHH, eIlle HEe BIIOJIHE SICEH.

Takum 00pa3oM, €CThb BECKHE OCHOBaHHS M B MOJb3Yy MEPBHYHO-
CTH, W B IIOJB3Y BTOPUYHOCTH Cephl B CepHHUCTHIX HedTsax. [lo-
BUJIMMOMY, B OJJHHX CIIydasx Oojiee BeposTHa IepBas TOYKa 3pEHHS, B
npyrux — BTopas. OgHako Bompoc o GOPMHUPOBAHHU COCTaBa CEPHH-
CTBIX He(bTeI\/lI CII€ HEJIB3d CUMUTATh PCHICHHBIM: OH 3aCIIYKHMBACT HaJib-
HEHIIero BCECTOPOHHETO U3yUYCHHS.

Jugppepenyuayus negpmeii ene 3anesxcei. B psane paiioHOB Hame-
HacTCd CBA3b MEXKAY PasMCHICHUEM B HEApax Pa3jIMYHbIX IIO COCTaBYy
HeTel M HampaBlIeHUEM JlaTepalbHON MUrpanuu, GopMupyoonen 3a-
aexu. [1o BEepOATHOMY HaNpaBICHUIO MUrPallMd HE(PTH CTAHOBSTCS
Ooiree IJIOTHBIMH, B HHUX YBCINYUBACTCA COACPIKAHUC Ha(i)TeHOB,
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a B OCH3MHAX YMEHBIIACTCS COJlepKaHue napa)uHOBBIX U apoMaTHye-
CKHUX yTJIEBOJIOPOJIOB.

Bimsiare BepTHKAaILHOW MUTpANMd HEPTH, TMPOUCXOIAIICH Ipe-
MMYILIECTBEHHO 10 TPELIMHAM B CTPYHHOH opme, ObIBAET pa3IMyHbIM,
B CBSI3M C TEM, YTO MHOTAA OHA JAOCTHUTaeT aTMocdephl, a HHOT/Ia HE
Jocturaer. B mepBom ciydae 1o HampaBJIEHHIO MUTPALlUUd MOXKET
HAOMIOJAThCsl yIUIOTHEHHE HedTedl, 0COOEHHO pAaCIONIOKEHHBIX B
HETOCPEACTBEHHOM OJIM30CTH OT KaHAJIOB MUTPALIKH.

CBs13b cocTaBa HedTel ¢ HaNpaBICHUEM BEPTHKAJILHON MHUTPALlH
KOHCTaTHpYeTCs JIUILIb KaK HCKIIOUCHHUE, HapyLIalolee OCHOBHBIE T€0-
XMUMHYECKUE 3aKOHOMEPHOCTH.

Jlugpgpepenyuayus nepmeri snympu 3anesicei. Tam, roe nudde-
pPEHLMANS [IPOCICKHUBACTCS, B OOJNBLIMHCTBE CIydaeB HAOIIOZAETCS
YBEIMYEHHE TUTOTHOCTH (TaKXK€ W ONTHYECKOW IUIOTHOCTH) HedTel ¢
ryOMHOH (TONOXKUTENBHBIN TUIACTOBBIA TPAIUEHT TIOTHOCTH HETH),
T. €. 3Ta 3aKOHOMEPHOCTH NMPOTHBOTIOIOKHA TOH, KOTOpasi yCTaHOBJICHA
JUISL Pa3pe30B MHOTOIJIACTOBBIX MECTOPOKICHHH.

OCHOBHOM TpPUYMHOW H3MEHEHHs HedTel BHYTPH 3alIeked 1o
BCEH ee BBICOTE CIYKHT MPOILECC TPaBUTALMOHHON nudepeHnanimn
(paccnoenust) Hedreil. Ero cymecTBoBaHne OKa3bIBAETCS CIIELyIOLTH-
MU (aktamu: 1) 3aBUCHMOCTBIO cTenieHn nuddepeHnuaniu Hegtu ot
BBICOTHI 3aJI0KHK; 2) pa3IHMYHBIM XapakTepoM H3MEHeHHH He(TH BHYT-
PH 3aJI€KU U BOJIM3HM BOASIHOTO KOHTAKTA; 3) CIIydasiMH «CTYIIEHYATON)
muddepernuanuu HeQTu mpu cI0XKHOU (hopMe HEPTEHOCHOTO TIacTa
u np. [TogoOHO pa3zeneHuo (PacCIOCHHIO) ra3a, He)TH U BOJBI B ILjIa-
CTE TPOUCXO/IUT PACCIOCHUE TIO TIOTHOCTH M BHYTpH HEe(TSHOH 3aie-
M. Bomblmas 4acTe CMONMCTBIX BeIECTB (MHOTAA, MO-BUIUMOMY, H
TBEPBIX YTICBOAOPOJIOB) CKAIUIMBACTCS BHH3Y HE(TSIHOW 3aJeikKH,
a OoJbIIast 4aCTh JIETKUX (PPaKIUii — BBEPXY.

[Ipu dusnveckoit uddepeHunanru MeHI0TCs GPakUUOHHBIN CO-
cTaB HedTell, comepkaHue cMoJI, OOIIUEe CBOMCTBA, HO HE XUMHUYECKHUN
COCTaB y3KUX (ppakuuii.

[Iponykramu puznyeckort quddepenunanuu HepTe OTIACTH SIB-
JSIIOTCA ¥ Takue 00pa30BaHMs, KaK Ta30KOHACHCATHI U 030KEPUTHI.
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Feoxnmmnyeckre 3aKOHOMEPHOCTU pacnpeneneHus pasHbiX
no cocTaBy rasoB B 3anexax

Jnst ra3oB, Tak ke Kak U i HedTell, yCTaHaBIMBAKOTCS OIpene-
JICHHBIE 3aKOHOMEPHOCTH M3MEHEHHUS B MPOCTPAHCTBE, XOTS U3YUCHBI
OHH TIOKa CPaBHUTENLHO CI1abo.

Hexotopsle paznnumst B cocTaBe ra3oB HaOMIOJAIOTCS BHYTPHU OT-
JeNbHBIX 3anexeidl. Tak, B HEKOTOPBIX ra3oBbIX 3ajieXax, HalpuMep B
KaHeBCKOM MeCTOpPOKICHHH, B OJHHMX YaCTAX 3aJieKd Mpeodianaet
METaH, B IpyruxX — a3oT. bonble HeomHOPOJHOCTEH B cOCTaBe ra3oB
BBEISBIISICTCS B Ta30HEe(PTSIHBIX 3ajekax. B rurantckoil razoHedTSHON
(co 3HAYUTENBHBIM MpeoOJaZlaHueM Ta30B) 3anexu [laH-XdHMI-
AMapuiiio oTMeuaeTcsi 00OoralieHue a30TOM H CEpOBOIOPOJIOM ydacT-
Ka, KOHTAKTHPYIOIIETO C IUIACTOBBIMHU BOJAMHU.

[To marabiM A. H. Pe3nukoBa, B psje razoBsix 3anexei (Ha Kyoa-
HH) YETKO MPOCIIEKUBACTCS TPaBUTAIIMOHHAS TU(QepeHInanus ra3os,
aHaJIOTMYHAsl TaKOBOM Iyl He(Tel: KHU3Y pPacTeT >KUPHOCTh Ta3oB,
MpuYeM TeM 0O0JIbIIe, YeM OOITbIIe BRICOTA 3AJIEXKH.

B psime razoHedTsHBIX 3anekel Takke B HETSIHON YacTh KHU3Y
pacTeT JKMPHOCTh paCTBOPEHHBIX B HedTH TrazoB. Hampumep, B Uycos-
CKOM MECTOPOXKICHUHU OT BEpXHEH 4acTH MacCHBHOW He(TSIHOW 3aie-
KU K €€ HIDKHEW YacTH OTHOCHUTEIILHOE COJIEpXKaHWE B Tazax MeTaHa
MajiaeT B CBS3U C POCTOM COJIEPYKAHHSI €ro TOMOJIOTOB. B HEKOTOpPBIX
3ajekax, Hampumep B MmmmOaiickoM MeCTOPOXXKICHUH, HaoOOpOT,
HauOoJee Cyxue ras3pl HaxoIsiTcs B Nepu(epuilHbIX yacTsaxX, BOMM3U
BOJIOHE()TSTHOTO KOHTAKTA.

3HAYNTETBLHO 60J'IBIHHI71 HUHTCPEC MNPCACTABIAOT HM3MCHCHUA CO-
CTaBa ra3oB 10 pa3pe3am.

Ecnmu roBOpUTH O 3aBHCHMOCTH COCTaBa ra3oB OT BO3pacTa, TO
CJIeJIyeT OTMETUTh TEHJCHIIMIO pOCTa KUPHOCTH Ta30B, T. €. POCT CO-
JepKaHusl TOMOJIOTOB METaHa OTHOCHUTEJIFHO CaMOr0 METaHa, C yBEIU-
YyeHrneM Bo3pacta. Kpome TOro, ecTb HEKOTOpbIE NMPU3HAKU yMEHBbIIIe-
HUSI C BO3PACcTOM KOHIICHTPAI[UH YTIIEKHCIIOro T'a3a, U Ha000poT, pocTa
coJepKaHus a30Ta.

Tak, Ha MectopoxaeHun ['a3nu 3aMeTuTh HEYKIOHHOE BO3pacTa-
HHUE XXUPHOCTH T'a3a BHU3 MO pa3pedy (C yBelUYEeHHEM TTyOHHBI 3aje-
ranus). JlanHas 3aKOHOMEPHOCTD BPSJ JIM MOXKET CBA3BIBATHCS C BO3-
pacTtoM, Tak Kak BC€ FOPH30HTHI HAXOASATCS B MpenesiaX MEIOBOU CH-
CTEMBI.
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Jlyis ra30oB ra3oHEQTIHBIX 3aJIe)KEH BBIIBICHUC T'a30XUMHUYECKUX
3aKOHOMEPHOCTEH B 3HAUMTEIHHON CTENeHH 3aTpyAHACTCS HEOAHO-
POTHOCTBIO YCIOBUHM 0TOOpa M PasnuyusIMH (U3NIECKUX YCIOBHHA B
ractax. OmnpeneneHHoe BIUsSHUE HA XUMHYECKHN COCTaB Ta30B raso-
HEPTSHBIX 3aJIe)Kel OKa3bIBaCT TAKKE XapaKTep KOHTAKTHPYIOUIMX C
STUMHU Ta3aMHu HedTel.

ITo pa3pe3zam MHOIOILIACTOBBIX MECTOPOKIACHUN BHU3 T'a3bl ra3o-
HEQTSHBIX 3aJeKell CTAaHOBATCA OOBIYHO XHpHEE. 3aBHCHUMOCTH IIO-
J00HOTO poja oOBICHSAETCS M3MEHEHHEM HedTel — yBEeIMYeHHUEM CO-
Jep>KaHusl B HAX HU3MHNX Mapa(uHOB; BEPOSTHO, BIHUAIOT W JAPYTHE
¢axTopel. MHorma HaOMFOMAIOTCS M3MEHEHHS W MPOTHUBOIOJIOKHOTO
XapakTepa — BHU3 0 pa3pes3y yBEIHMUYUBACTCS CYXOCTh IMOMYTHBIX ra-
30B. BeposATHO, Takue SBIEHUS XapaKTepU3YIOT MECTOPOKICHHS, TIIe
He()TH OO CYIIECTBEHHO HE M3MEHSIOTCS MO pa3pesy, JIHOO OYeHb
0oratsl JISTKUMH TapauHaMH.

B psiie ciiyuaeB BBIpHCOBBIBAETCS 3aKOHOMEPHOE M3MEHEHHE C BO3-
pacToM ¥ NITyOMHOM OTHOIIEHNI HOPMAaJIbHBIX YTIIEBOIOPOIOB K Pa3BETB-
JICHHBIM: HOpMaJbHOTro OyTaHa K W300yTaHy, HOpMaIbHOTO INEHTaHAa K
W30TIEHTaHy (aHAJIOTUYHOE HAOII0IAaeMOMY JUIsl BBICHIMX TOMOJIOTOB, OT-
HOCSIIIUXCST K yrieBojoponaM Hedreir. CremyeT OTMETHTh, YTO KakK B
3TOM, TaK U B JPYTHUX MOJIOOHBIX CIyYasX MPUXOIUTCS, BO3SMOXKHO, IMETh
JIeTI0 C BIMSHUEM He CTOJIbKO (pakTopa BO3pacTa, CKOJNBKO (akTopa Tiry-
OuHBI 3aneranus (|, CIIeA0BATEILHO, TEMIIEPATYPHI).

Ecnu paccMoTpeTh 3aKOHOMEPHOCTh U3MEHEHUS CYXOCTH Ta30B, TO
MOYKHO 3aMETUTh YBEJIMYCHUE CYXOCTH Ta30B IPOCICKHUBACTCS OT IO0-
IPY>KEHHBIX K HPUIOIHATHIM Y4aCTKaM, 4TO, BEPOSITHO, COOTBETCTBYET
HaANpPaBIEHUSIM MUTpAIUK Ta30B U HeTed. CXomHbIe 3aKOHOMEPHOCTH
HaOJI0JAI0TCS TAKXKE U B IPYTUX MECTax.

B mocneanee Bpemsi ipoBeieHbl HAOIOEHHUS M HAKOIUICHO YXKe
MHOTO JIaHHBIX 110 PACIIPEJIEIICHUI0 N30TOIOB YIIIepoa B MPUPOIHBIX
ra3zax. HamOosbmmM M3MEHEHUsIM M30TOIHOTO COCTaBa yriepoja, 1o
CPaBHEHHIO C JAPYTMMU KOMIIOHEHTaMH, ITOJIBEPKEH METaH, B 9TOM OT-
HOIIIEHUH OH MPEJICTABISAET HAUOOIBIITNI HHTEPEC.

Bonee HoBbie u monubie nanueie (3. M. 'anumos, B. C. Jlebenes)
B O0IIIEM MOJITBEPXKIAIOT ATY KapTHHY.

CocraB yriiepojia MeTaHa, pacCTBOPEHHOTO B IOJ3EMHBIX BOJAX M
He()TAX, HE BBIXOJIMT 3a IMPEAEIbl, M3BECTHBIC IS T'a30BBIX 3aJIeKeH.
MO3KHO 3aMETHUTh, YTO U30TOIMHBIA COCTAB METAHA CTAHOBUTCS «JICTYE)»
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C POCTOM CYXOCTH rasza, T. €. C YBEIMUEHHEM COJACpKaHHs METaHa B
raze. OTy 3akoHOMepHOCTh Y. Komombo, @. ['azzapunu u ap. oObsc-
HSIOT ()PaKIMOHUPOBAHHUEM H30TONOB NPH MHTPALUH, YTO ITOITBEP-
KJTAeTCsl CIIENMAIBHO TTOCTABICHHBIMH UMM 3KcriepumeHTamu. C mo-
IPY’KEHHEM MOPOJ BETHUMHBI H30TOMa “C BO3PACTAIOT, CIIEAOBATEIb-
HO, TT0 BEPOSTHBIM HAIIPaBJICHUSAM MUTPALUH T'a3a W30TOMHBIA COCTaB
yTJIepoia MEHSETCS B CTOPOHY YBEJINYEHHS JIOJIH JIETKOTO U30TOIA.

Onnako mo Oojiee HOBBIM JaHHBIM COZEp)KaHUE JIETKOTO M30TOMa
yriaepofa OTHOCUTEIBHO YMEHBIACTCS C YBEJINYCHUEM TI1yOUHBI 3alie-
TaHUs YTIIEBOAOPOIHBIX T'a30B, B TOM YHCIIE M B MpEAEIax OIHOBO3-
PAaCTHBIX OTJIOKEHHUU.

ITo B. C. JlebeneBy, Habmonaromascsi KapTuHa OOBSICHSETCS TEM,
YTO B BEPXHHUX TOpH30HTaX (70 1,5 kM) BewKa A0St MeTaHa OMOXHMH-
YeCKOr0 MPOMCXOXKACHHS, C GONBIIMM coxepxkanneM -C, a riyOxe
4 kM goms °C yMeHBIIAeTCst 3aMETHO 3a CYeT KHHEeTHYeCKoro shdexTa
NIPY TEPMOKATATUTUIECKOM paciaie YriaeBoA0POA0B (BBICIINX).

A. A. Kapuesbim (1954) Obuta mpeaniokeHa TeOXUMHUYIECKas Kilac-
cU(UKanus ra30B HEPTSIHBIX MECTOPOXKICHUHN (HE OXBAThIBAIOIAs ra-
3Bl YHCTO Ta30BBIX 3aJIEKEH).

Tabmmual6.l

I'eoxuMuueckas KacCu(pUKAIHs Ta30B Ta30HEPTIHBIX 3AJIEKeEH,
mo A. A. Kapuesy (1954)

I'eonoruueckas npu-
Kiace Cocras rasos, % HAJIEKHOCTh THUITHY-
HBIX TIPEJICTABUTENCH
1. YrieBono- [IproObe, MaHTHIILTAK,
POIHBII CnHy, | CHy |CH.+| CO, | N, |Tangp-Kocr, Cxanu-
cyxoi cteie ['opbl U mp.
2. YrneBopao- I'po3ueHckuii paiton
POHBII >95 >75 <25 <5 <5
KUPHBIN
3. SV’rneKI/If- 05 <75 >05 <5 <5 Azepbaitmkan, Kann-
JIBIHA CyXO# (dhopuus, Mekcuka
4, YFHCKI/IC-V <95 | 25.095| <25 >5 | <5 OxHas gacte Mekcu-
JIBI JKAPHBIHA Ka
S. ASE)TI/ICTHﬁ <95 <75 | 25-75| >5 | <5 CeBepo-AMepuKaHCKas
CyXoH mwiatpopma
6. A30THCTBIH Boaro-Ypansckas
KHUPHBII <95 | 25-95| <25 | <5 | >5 |mpoBunuwus, Ilepmckuii
6acceiin CIIIA
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Hecmotps Ha BechMa YCIIOBHBIN BBIOOp rpajaliuii Mexay Kiacca-
MU, a TaK:Ke Ha3BaHUU KJIACCOB (HAIPUMEp, K «yTJIEKUCIOMY» KJIacCy
OTHOCSITCS Ta3bl, cofiepikaiie Bcero 6 % yTrIeKUciIoro rasa), KJIiaccu-
(uKanms MOXKET CUATATHCS TEOXUMHUYECKOH, TaK KaK OTpa)kaeT Hau-
YKe CBSA3CH MEXy XUMUUESCKUMHU U T€OJIOTUICCKUMU TI0KA3aTeIISIMHU.,

Hexkortopsre aBTopel, HanpuMmep B. M. EpmakoB, oOpamaroT BHU-
MaHHE TaKKe Ha COOTHOIIEHHS MEXIY Pa3IMdHBIMA TOMOJIOTaMH Me-
TaHa: MEXKJy TAHOM H 00JIee CI0KHBIMU YTIIEBOIOPOIAMU U JIp.

BoiBoa. HedTb — 3T0 HE 0IH MUHEpATHHBIA BU, a IIEJIOE CeMel-
CTBO MUHEpaJIOB (MUHEPAJIOUAOB), CBA3aHHBIX MOCTECIICHHBIMHU TIEPEX0-
Jamu. Paznmunst B cocTaBe HAOMIOAAIOTCS KaK MEXKIY HEPTIMHU U3 pas-
HBIX HE(TEHOCHBIX HPOBHMHLMM, TaK U MEXKAY HEPTIMU U3 COCEAHUX
paiioHOB, U3 Pa3HBIX IJIACTOB OJHOTO MECTOPOXKACHUS U JaXKe U3 pas-
HBIX YacTei OJHOM 3aJIeXKH;

Bce a1ty npupoaHbie pa3nuuus MOAYMHEHBI ONPEEICHHBIM 3aK0-
HOMEPHOCTSIM — TCOXUMHUYECKHMM 3aKOHOMEPHOCTSM pa3MELICHHS
HedTel pa3HOr0 COCTaBa B HEJpax.

[Mpuunzel pazHooOpasus HedTell B mpupoe CBOIATCS K pa3inyu-
SIM UCXOJHBIX He()TEMAaTEPUHCKHUX BELIECTB U MPOLECCaM N3MEHEHUH U
TpeBpalieHnii HeTeil B Hepax.

CoctaB He(dTel, 00pa3yroIIMX 3aJI€kKH, SBISCTCS PE3yJIbTATOM
cyMmmapHoro 3¢ dexra pasHOOOpa3HBIX HMPOLIECCOB MIPEBPALLCHUH, TPO-
MCXOJUBIIMX HA BCEM IMPOTSDKEHHM MCTOPUM BellecTBAa HeTed Hauu-
Hasl CO CTaJUH POJOHAYAIILHBIX OPTaHU3MOB, T. €. pa3iuuus HeTei B
3aje)kax 4acTHYHO yHAcJeJOBaHBI OT OoJiee paHHUX STAIlOB IpeBpa-
LICHUH, B IEPBYIO O4Yepeb OT aBTOXTOHHBIX OPraHMYECKHUX BEIIECTB B
MopoJiax.

I'eoxumuueckre 3aKOHOMEPHOCTH pa3MelIeHUs] HeTed pa3HOro
COCTaBa B OCHOBHOM CBOJSITCS K 3aBUCHMOCTSAM COCTaBa, HeTeil OT
reoJIOro-reOXMMHYECKIX YCIIOBHH WX HAXOXKACHUS (B IMPOLUIOM H
HACTOSAIIEM): BO3pacTa, TITyOWHBI 3aJIeTaHusl, TUTOJIOTHYECKUX, THAPO-
Te0JIOTMYEeCKUX U HEKOTOPBIX IPYTUX YCIOBHUH.

Jst ra3oB, Tak xe Kak ¥ il HeTell, ycTaHaBIMBalOTCs ONpee-
JICHHbIC 3aKOHOMEPHOCTH WU3MEHEHUS B MPOCTPAHCTBE, XOTS U3yUYCHBI
OHU TIOKa CPaBHUTEINILHO CI1a0o0.
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Bomnpocs! Ajisi caMonpoBepKH

1. Kak u3MeHSAI0TCSl COCTaB M CBOMCTBA HE(PTH, B 3aBUCHMOCTH OT
BO3pacTa BMEMIAIOIINX OTIOKEHUI?

2. Kak u3aMeHsI0TCs COCTaB M CBOMCTBA HEPTH, B 3aBUCIMOCTH OT
TITyOUHBI 3ayIeTaHus?

3. B uem cx0AcTBO M pa3iuunMe H3MEHEHHUS COCTaB M CBOMCTBA
He()TH, B 3aBHCHMOCTH OT TJIyOWHBI 3aJIETaHUS W BO3pacTa BMeIIaro-
IIHUX OTI0KEHUH?

4. 3HaYMTENLHO JIM BIUSIOT JUTOJOTHYECKUE U THAPOTeOIOTHYe-
CKHe yCJIOBHS Ha COCTaB M CBOICTBa HE(DTH?

5. PacckaxuTte 0 TEpMOKATATUTHICCKUAX MPEBPALICHUAX HEPTEH.

6. Yro Takoe ocepHeHue HedTe?

7. Kak M3MEHSI0TCS COCTaB M CBOMCTBA ra3a C YBEIHMUECHUEM TITy-
OWMHBI 3aJIeTaHs?
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Jlexknus 17
OOPMHUPOBAHHA 30H KOHIIEHTPAIIUN
HAUBOJIBIINX PECYPCOB HE®TU U T A3A

IInan nexkyuu

1. T'eomorudeckue ycmoBus pOPMHUPOBAHUS 30H KOHIIEHTPAITUT
HauOOJBIIUX PECYPCOB HEPTH U Ta3a

2. OCHOBHBIE 3aKOHOMEPHOCTH Pa3MEIICHHUS 30H KOHIICHTPAITUH
HauOOJBIINX PeCypcoB HEPTH U Ta3a

Feonornyeckue ycnoeusi GopMMpPOBaHUA 30H
KOHLIeHTpauumn HanGonbLNX pecypcoB HedTH U rasa

OpnHa U3 XapaKTepHBIX OCOOCHHOCTEH Pa3MEIEHHS BBISBICHHBIX
3amacoB He(TH U rasa B TuTocdepe — KpaifHe HEpaBHOMEPHOE pacrpe-
JIeJICHUE UX KaK [0 KOHTHUHEHTaM, Tak U B npegenax kaxnoil HI'TI. Ha
BCEX KOHTHHEHTaX M BO BCeX He(Era3oHOCHBIX MPOBHHIUAX OOJbIIAs
YacTh BBIABJICHHBIX 3amacoB He(TH W ra3a B OONBIIMHCTBE CIy4acB
COCpENOTOYEeHA B MpeZesiax OYeHb HEOOJBIIOr0 KOJIMYECTBA KPYIHBIX
30H He()Te- U ra30HAKOTIIICHUSL.

AHanM3 pernoHaJbHBIX T'€OJIOTMYECKHX YCIOBHU pa3MEIIeHHs 30H
KOHLIEGHTPALIMM OTHOCUTEJILHO MaKCUMAJIBHBIX 3aacoB He(TH M rasa mo-
Ka3bIBaET, YTO (HOPMUPOBAHUE UX OOYCIIOBINBACTCSI COBOKYITHOCTBIO Psia
(aKkTOpOB MpH TECHEWIIIEH X B3AaMMOCBSI3U BO BPEMEHH M IIPOCTPAHCTBE.

1. 30HBI OTHOCUTENFHO MAaKCUMaIbHBIX KOHIEHTPAIUI CKOTIIIEHUH
HeQTH U raza GOpMUPYIOTCA B TeX YacTIX Majaeo0acceiiHOB CeANMEH-
TalM{, KOTOpBIE MPEACTABISUIN COOOH ManeoBMagHbl 3HAYUTEIbHBIX
pa3MepoB, WCHBITABIINE B TEUEHHE PACCMATPHUBAEMOTO U IOCIEAYIO-
IIMX OTPE3KOB BPEMEHHU I'€OJOTMYECKON MCTOPUM YCTOWYMBOE MPOTHU-
0aHHe ¢ OTHOCUTEIILHO BHICOKUMH CKOPOCTSIMH.

B HekoTOphIX ciydasx 30HBI KOHIEHTPAIMM MaKCHMaJbHBIX pe-
cypcoB YB OBIBalOT MPUYPOUYCHHI K MMAJCOCBOJAM M IajeoMeraBajiamM
KOHCEIMMEHTAIlMOHHOTO TPOMCXOKIAEHHS, KOTOPBIE B COOTBETCTBYIO-
M€ 3Tarnbl T€0TEeKTOHMYECKOTO Pa3BUTHS Masie00acCeHOB celrMeH-
TalUU TPECTABIISIIN COOOH 00JacTH CpaBHUTENHHO OoJiee 3aMe/IeH-
HOI'O MPOTrHOaHusl MO OTHOLICHWIO K NPUMBIKAIOIIUM K HUM YacTsIM
KPYIHBIX MajeoBHaINH, OTJIMYAIOLIMMCS 3HAYUTENLHO OoJblueil am-
TUTMTY 10 MPOTHOaHNS.
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HaOmronaercs TecHelinas 3aBUCUMOCTD 3ariacoB He(hTH U Ta3a B Ipe-
Jerax MajeoBIaiHbI OT €€ IUIOMAU U OT MOIIHOCTH Ka)JIOr0 paccMat-
pPHBaEMOr0 PETHOHAFHO He(TEra30HOCHOTO KOMIUIEKCA, K KOTOPOMY
MPUYPOYCHBI CKOTUTEHHS He(hTH ¥ Taza.

2. HakoruieHre 0cakoB € MOBBIIICHHBIM COJICPKaHUEM HUCXOJTHO-
ro OB B yka3zaHHBIX TAJIEOBMAJWHAX TMPOHUCXOIUT B CyOaKBaIbHOMN
cpelie ¢ aHa’pOOHOI reOXMMHYECKON 00CTaHOBKOW Ha ()OHE YCTOWYH-
BOT'0 U MHTEHCHBHOTO Nporubanus. [Ipu 3ToM aMImuTy bl nporuGanus
B KaX/bIl paccMaTpUBAE€MBId OTPE30K BPEMEHU HAKOIUICHHUS! OCAJKOB
JMAHHOTO KOMIUIEKCA W B TOCIEAYIOIINE SMOXH OBUIM JOCTATOYHBIMHU
JUISL CO3JAHMS TEPMOAMHAMHYECKUX YCJIOBHM, HEOOXOAUMBIX IJIs Tpe-
o0pa3oBaHHs U MOCIENYyIOIIeH MUrpauui HepTH U ra3za U3 HedTera-
30MPOAYIUPYIONINX KOMIUIEKCOB B KOJUIEKTOPEI.

3. TloreHnmansHO He(TETa30MaTEPUHCKHE U He(TEra3oreHepu-
PYIOIIHE KOMIUIEKCH MTOPOA, KOTOphIe UMEIOTCSI B pa3pe3e 0CalouHbIX
o0Opa3oBaHHii, MOTYT OBITH MPEICTABICHBI KaK TEPPUTCHHBIMHU, TaK U
KapOOHATHBIMH OTJIOXKCHUSIMHU, XapaKTePHU30BABIIMMUCS JTOCTATOYHO
OOMJIbHBIM HAKOIUICHMEM MCXOIHOTO i oOpa3oBanus YB opranuue-
CKOTO BEIICCTBA.

lazompogynupyroniye KOMITIEKCHI OTJIOKEHWH B OTIWYHE OT
He(TETa30MPOAYIUPYIONINX B OTAEIBHBIX CIy4asX MOTYT OBITh NpH-
YPOUCHBI U K YITICHOCHBIM (bOpMaHI/IHM KOHTUHCHTAJIBHOT'O IMTPOUCXOXK-
neHus. [losToMy mpu TpOTHO3UPOBAHUHM Ta30HOCHOCTH HENp, B TOM
YHUCIIe TIEPCIEKTUB OTKPBITUS KPYITHBIX 30H MPEUMYIIECTBEHHO Ta30-
HaKOIUICHUS], B KAYECTBE BO3MOXKHO Ia30MPOIYIUPYIOIINX KOMIUIEKCOB
Hapsly C TEPPUICHHBIMH W KapOOHATHBIMU OOpPa30BaHUSIMH MOTYT
paccMaTpuBaThCS TaKXKe OTIIOKEHHWS YTIIGHOCHOH (popManuu KOHTH-
HCHTAJIBHOT'O IPOUCXOXKICHUS.

4. Pa3pe3 3TUX OCagOUYHBIX OOpa30BaHUI COAEPXKUT: a) TOJIIIH
MEeCYaHbIX WJIM KapOOHATHBIX IMOPOJ C XOPOLIMMH KOJUIEKTOPCKUMH
(eMKOCTHBIMH M (WIBTPALIMOHHBIMH) CBOMCTBAMH W 3HAYUTEIBbHOU
MOITHOCTBIO KOJUIEKTOpa; 0) TOJIIM MPaKTHYECKH ra30He(TeHenpoOHu-
[aeMbIX MOPOA-TIOKPHILIEK, 00ECIeYMBAIOLINE COXPAaHHOCTh CcHOpMU-
POBaBIIMXCS CKOIUIEHHMH HE(TH M raza OT MPOLECCOB .pa3pyLICHUS B
MOCIEYIONIHE 3TAIbl Te0JOrHYECKOI HCTOPHH.

YCTaHOBJIEHO, YTO HAJIMYUEM MOPOJI-TIOKPHIIIEK, YCIOBUAMHU UX pac-
NPOCTPaHEHHs B Pa3pe3e U MPOCTPAHCTBE, JIMTOJIOTMUECKUM U MUHEPAJIO-
TMYECKMM COCTaBOM, CTPYKTYPHO-TEKCTYPHBIMH OCOOEHHOCTSMH, MOIII-
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HOCTBIO M TWTYOMHOM HX 3ajleraHusi MPEAONpPEACNISIOTCS HE TOJIBKO CO-
XPaHHOCTh CKOIUICHWH YB B mpupomHOM pesepByape, HO U (opMUpOBa-
HHIE CaMOCTOSATENBHBIX He(PTEra30HOCHBIX dTaKeH B pa3pe3e OCaTOYHBIX
00pa3oBaHMil MCCIEAYeMOH TEPPUTOPHUN M OCOOEHHOCTH pPaCTIpeIeICHUs
3HAYUTENILHBIX CKOIUICHNH Y B B KaXX710M He()TEra30HOCHOM dTaXe.

5. Hanwume B mpenmenax paccMaTpWBAaeMbIX MAIEOBMAJAWH KpPyTI-
HBIX PETHOHANBHBIX JIOBYIIEK CTPYKTYpHOTO, JHTOJIOTHYECKOTO WIIH
JIUTOJIOTO-CTPATUTPAPHUUECKOTO TUIIOB CO 3HAYUTENBHON aMIUTUTYAOH
NOJHSTHUS (BBICOTHI) HaJ MOTPYKAIOIIUMHUCS palloHaMU BIJUH U TPO-
ruboB, (GopMHUpOBaHHE U pa3MeIleHHe KOTOPBIX MPOUCXOIMIN B TIa-
JICOTCKTOHUYCCKHUX YCIOBUAX, 6HaFOHpI/I$ITHI)IX AJI1 aKKYyMYJIAOWUU 3Ha-
YUTEIBHBIX CKOIUICHUH HeTH U rasa.

Jus obpazoBaHust 30H He)TEra30HAKOIUIEHUS PacCMaTpHUBaEeMOM
rpynmnel HanOosee OJarompusATHB MPH MPOYHUX PABHBIX YCIOBUAX JIO-
BYIIIKH, (DOPMHUPOBABIINECS B TEUEHHE OTPE3Ka IeOJIOTHYECKOTO Bpe-
MEHH, KOTJ]a POUCXOAMIO0 HAKOITUIEHHE TTOTCHIUATBHO Hed)Tera3onpo-
IYIUAPYIOMNX OTJIOKEHHUH, WIIH BCKOPE MOCIIE HETO, a B MOCIEAYIOMEM
Pa3BUBAIOIINXCA oes3 PACKpPBITUA U B YCIIOBUAX MAJICOTUAPOrCOIOrnuc-
CKOM 3aKpBITOCTH.

6. Hanmume teppuropuii, KOTOphIE B TE€UEHHE PACCMATPUBAEMOTO
OTpe3Ka TEOJIOTMYECKOTO BPEMEHU XapaKTePHU30BAINCH CPABHUTEIHHO
0oJiee BBHICOKMMH TNapaMeTpaMH IajeoreoTepMUYECKOro I'pajueHTa u
MTOBBIIIICHHBIM TETUIOBBIM ITOTOKOM 3EMIIH.

7. @dopmupoBaHHE 30H MaKCHMAIIbHBIX KOHIICHTpAIMii 3aIacoB
He(l]TI/I 1 ra3a NpoOUCXOIHUT B TEX YACTAX MAJICOBIIAAWH, I’IC B TCUCHUC UC-
CJIEITyeMOr0 3Tara T'eOJIOTHIeCKOM WMCTOPWH: a) Pa3BUBAICS IPEUMYIIe-
CTBEHHO 3JIM3MOHHBIN (CEIMMEHTAIIMOHHBIN) TaJIeOTrHIPOre0IOTHYeCKi
IIUKJI; 0) MMEJTUCH OJIaronpusTHHIC Majle0CTPYKTYPHBIC YCIIOBHUS, CIIOCO0-
CTBOBAaBUIME NBUKCHUIO INIACTOBLIX U TPCHIMHHLIX BOJ Y PACTBOPCHHLIX B
HuX YB B HanpaBieHUH peruoHaIbHBIX JIOBYIIIEK.

8. CdopmupoBaBinecs: 30HbI HaKOIUICHUs HepTH W Taza, B TOM
YHUCJI€ MAKCUMAJIBHBIX HUX KOHHeHTpaHHﬁ, B OIIPEACICHHBIX IMaJICOTCK-
TOHMYECKUX YCIOBMSX IOJABEPIalOTCS PaspyLICHUIO WIH )K€ Iepepac-
MIPENIEISIIOTCS B pa3pe3e U NPOCTPAHCTBE.

CoxpaHHOCTb CKOIUICHHH He()TH M Ta3a. B TOM YHCIE KPYIHBIX H
CBEPXKPYIHBIX, OT IIPOLIECCOB PA3PYLUEHNs B 3HAUYUTEIBHOM CTENECHU 3a-
BUCHT OT NAJIEOTUIPOTrEOIOTMUECKUX U NMAICOTHAPOANHAMUYECKUX YCIIO-
BHUIi MX CYLIECTBOBAHMS C Hayana (JOPMUPOBaHMS B TEUECHHE BCEX IOCIIE-
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JYIOIIMX ATAoB Fe€0JIOTHYECKON HCTOPUN paccMaTpUBaeMOM TEPPUTOPHH.
Ckomenust YB HaxonsaTcs B IOCTOSHHOM KOHTAKTe C MJIACTOBBIMH BOAA-
MH U, IIONa/1asi B 30Hy aKTUBHOI'O BOJI0OOMEHa B (pa3bl pa3BUTHS BOCXO-
JUILIMX JBIDKEHUM, MOABEPraloTCsl Pa3pyLIUTENbHOMY BO3ICHCTBHIO CO
CTOPOHBI 3TUX BOA. [IpH JOCTaTOUHO MHTEHCUBHOM JBMKEHUH ILIACTOBBIX
BOJI T'a30BBIE 3AJICKU MOT'YT MOJHOCTBIO Pa3pyLIAThCS 3a CUET MOCTEIEH-
HOT'O TIOIJIOLIEHHS ra3a BCe HOBBIMH IOCTYHAOIIMMHU TOPLUSIMU BOIBI U
YHOCA €70 B pAaCTBOPEHHOM COCTOSTHUU U3 3aJIEKH.

s coxpaHHOCTH ckoIvieHuid YB HamOosee OnaronpusTHO CyIie-
CTBOBAaHHE B Pa3pe3e OTHOCHTEIBHO 3aCTOMHOIO T'MAPOI€OJIOrMYECcKOro
pexnMa, 00ecTIeUrBaIoONIero OTCYTCTBHE BOJOOOMEHA B MPOMYKTHBHOM
IIacTe.

9. 30HBI MakCHMaBHBIX KOHIIEHTpAIMi 3amacoB He(TH U ra3a B
CBSI3U C IEPHOAMYHOCTHIO BO3HMKHOBEHUS M Pa3BUTUS IPOLIECCOB
HedTerazoo0pazoBanus U He(hTEra30HAKOTUICHHS MOTYT OBITh MIPHYPO-
YCHbI K HECKOJBKUM CaMOCTOSTCIIbHBIM He(bTel"a?;OHOCHI)IM dTaXKaM.
IIpu 3TOM apeansl KOHIIEHTPAMK HaWOOJBINKX 3armacoB YB B pa3mmu-
HBIX J'II/ITOJ'IOI‘O-CTpaTI/II‘pa(I)I/ILIeCKI/IX nmoapasacjICHUAX OTACJIBbHBIX
HEPTEra30HOCHBIX 3TaXEH MOTYT OBITh MPOCTPAHCTBEHHO CMEIICHEI,
€CJIM B COOTBETCTBYIOIIME OTPE3KU I€OJOrMYECKOTO BPEMEHU IPOU30-
LM U3MEHEHHsI HAIlPaBJICHHOCTH M PEXHMa TEKTOHWYECKHX BEPTH-
KaJIbHO-KOJIeOaTebHbIX JABMKEeHUH. [1loaTOMY Haje)KHOE HAy4HO 000C-
HOBaHHOE NPOTHO3MPOBAHUE 3HAYMTENBHBIX 30H He(TerazoHakKoIe-
HUSI, NPUYPOUYCHHBIX K Pa3JIMYHBIM JIUTOJIOTO-CTPATUIPadUUECKUM
KOMIUIEKCaM OTJIOKEHHUH, BOZMOXKHO TOJBKO Ha OCHOBE TIIATEIHLHOIO
M3YYEHHUS TaJCOTEKTOHHKH KaXXJOro HM3y4aeMOro OTpe3Ka BpEeMEHU
re0JIOrM4eCKOM UCTOPUH.

W3 ckazaHHOTrO cieayer, YTo HaJeKHOE MPOTHO3UPOBAHHUE paiio-
HOB BO3MOXXHOI'O HaxO0XJICHHA 30H KOHUCHTpaluUu MaKCHUMaJIbHBIX
CKOIUJICHUH He(TH M Ta3a MOKHO OOECIEYHUTh TOJBKO MPHU KOMILIEKC-
HOM M3y4YEeHHHU M MHTETPaLiH BCEX MEPEUUCICHHBIX (paKTOpOB B reoJio-
TO-UCTOPHYECKOM ITJIaHE.

OCHOBHbI€ 3aKOHOMEPHOCTU pasMeLLEHMUs 30H KOHLIEHTpauum
Han6onbLWKUX pecypcoB HechTH U rasa

KomrutekcHblil aHanM3 yciaoBUN pa3MeNIeHns CKOIUIeHHH HeTu u
rasa B pa3jUYHbIX I'€OJOTMYECKUX YCIOBHUSIX KOHTUHEHTOB U aKBaTO-
pUil CBUIETENBCTBYET O TOM, YTO (POPMHUPOBAHHE CKOIUIEHHUH YTIJIEBO-
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JOPOZIOB B OCAJOYHOM YexJie 00yCIaBIMBAIIOCh COBOKYIMHOCTBIO T'eHe-
THYECKHX CBSI3€H, 4TO, B KOHEYHOM CYETE, M MPEIONPEILIISI0 3aKOHO-
MEPHOCTH MX Pa3MEIIeHHUs MO TUIOMAAN B pa3pesy.

OCHOBHBIC U3 HHUX CIIETyOLINE:

1. Ckormienust He(TH U ra3a B pa3pese JuTocdepbl pacipeaeieHbl
HepaBHOMEpPHO. B mpeaenax kaxmolt HeTera3oHOCHOW IMPOBHHIMHA B
paspes3e ocalOoYHBIX 00pa30BaHMI BBINENAIOTCS OAWH WM HECKOJIBKO
JIMTOJIOTO-CTPATUTPAPHIESCKUX KOMIUIEKCOB, KOTOPBIC XapaKTepU3ylT-
Csl PErHOHANIbHON HEe()TEra30HOCHOCTBIO HAa OOIIMPHBIX TEPPUTOPHSIX,
OXBAaTBIBAIOIINX HEPEIKO BCIO HE(TETa30HOCHYIO IPOBUHIIUIO WK He-
CKOJIKO HEe(Tera3oHOCHBIX OOJIacTel, U cojaepkaT abCOMOTHO OOJb-
Iy YaCTh PECYpCcoB He()TH M ra3a pacCMaTpUBACMOM MPOBUHITUH.

2. PernonanbHO HedTEra30HOCHBIE OTJIOKEHHS MOTYT OBITH Tpen-
CTaBJICHBl TEPPUTCHHBIMH, KapOOHATHBIMH U CMELIAHHBIMH TEPPHUTECHHO-
Kap6OHaTHI>IMI/I O6p330BaHI/ISIMI/I MOPCKOI'0, JJAryHHOI'O U KOHTHMHCHTAJIb-
HOTO TIPOMCXOK/ICHUSI, HAKOIUICHHE KOTOPBIX MPOUCXOHUIIO B CyOaKBaIb-
HOH cpelie ¢ aHa’POOHOH TeOXUMHUIECKONH 00CTaHOBKOW Ha ()OHE OTHOCH-
TEJILHO YCTOMYMBOIO MPOTrnOanus OacceiiHa ceIMMEeHTaIH. B OTIenbHBIX
HC(I)TCI‘EBOHOCHI)IX MPOBUHIMAX PETUOHAIBHO TIa30HOCHBIC OTJIOXKCHUA
MOTYT 00pa30BaThCsl Kak B CyOAaKBaIbHOW aHAdPOOHOM cpefe, TaK U B yT-
JICHOCHBIX (hOpMAIUSIX KOHTHHEHTAIBHOT'O TIPOUCXOMKICHHS.

3. KonuuecTBO 310X (IIMKIOB) perHoHabHOrO HedTerazoodpaso-
BaHMS W HE(PTEra30HAKOIUIEHHS B MpeJAeiax OTACIBHBIX He(Teraso-
HOCHBIX TIPOBHHIMI HEOJMHAKOBO M TECHO CBS3aHO C PEXUMOM H
HaIIPaBJICHHOCTBIO TEKTOHUYECKUX JBUKEHUN KPYIHBIX I'€OCTPYKTY-
HBIX JIEMEHTOB B KaX/IbIi paCCMATPUBAEMBII OTPE30K I'E€0JOTHUECKOT0
BpeMeHHU. [lepHoAMYHOCTE W pErMoOHANBHBIA XapakTep Ipolecca
HedTerazoo0pa3oBanus W HePTEra30HAKOIUICHHUS OOYCIIOBIMBAIOT
HaJIM4Me B pa3pe3e OCaJOYHBIX 00pa3oBaHUil KaxIoW HedTerazoHoc-
HOHM NPOBHHIIMY HECKOJIBKHX CaMOCTOSTEIBHBIX PErHOHAIBHO Hedre-
ra30HOCHBIX KOMIUIEKCOB, OTJIEJICHHBIX JAPYT OT Jpyra TOJIIaMH ra3o-
He(i)TeHerOHI/IHaeMBIX IMOPOA-TTIOKPBIIICK.

4. Hwukasl (3M0XHM) pPErHOHATIBHOTO HedTerazoo0pa3oBaHUsl U
He(Tera3oHaKOIUICHUST YepeIOBAJIMCh C OTPe3KaMH BPEMEHH, OTJIU-
YaBIINMHCHA He6HaFOHpI/IHTHLIMI/I YCIIOBUAMU IJId pa3BUTUA OTHUX IIPO-
1IeCCOB. B OTNIOKEHHSAX yKa3aHHBIX OTPE3KOB I'€0JOrHIECKOr0 BPeMEHH
CKOIUIEHHsI HE(DTH M ra3a WIM BOBCE HE BCTPEUAIOTCS WM K€ MMEIOT
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CHOPagNUECKUA, BTOPUYHBIN, T.€. SIUTCHETHIECKUI M0 OTHOLICHUIO K
BMEILAIOMIAM OTJIOKEHHSAM, XapaKTep.

5. B mpenenax kaxmoit HeTera3oHOCHOH MPOBHUHITMH PETHOHATHLHO
He()TEera30HOCHBIE OTJIOXKEHMS, B OOJNBLIMHCTBE CIy4aeB COAEpKallUe
He(TerazonpoAyUpYIOIIMe KOMIUIEKCH TIOPOJ, CHHI€HETHYHBIE 10 OT-
HOILCHUIO K BMEILAIOLIIMM HX OTIOKEHUSIM, (OPMHUPOBAIUCH MPU HAIU-
Yy OJarONpHSTHBIX TajieoreorpapuIecKkix YcIoBhil (CyOaKkBaIbHOM
cpenpl ¢ aHadpoOHON TeOXMMHYECKOW OOCTaHOBKOW) B (ha3bl pa3BHTHS
NPEUMYILECTBEHHO ABIKEHUI MporndaHusi OacceiiHa cenuMeHTanuu. B
¢a3pl Ke pa3BUTHS NPEUMYLIECTBCHHO [BIKCHHH BO3ABIMAHUS B TeX
CllyJasix, KOTjia paccMaTpuBaeMasi 00J1acTh MorMajaia B 30HY aKTUBHOTO
BOZI0OOMEHA W BO3JIEHCTBUSI TIPOLIECCOB adpallii U XUMHUUYECKON JIeHyaa-
LMY, MECTaMH MPOUCXOAMIIO YACTUYHOE, @ MHOTA U MOJIHOE pa3pyLlIeHUe
paHee 00pa30BaBIINXCS 30H He(DTEra30HAKOTIIICHHSL.

6. Bo MHOrHX He()TEra30HOCHBIX MPOBUHIUAX OTJIOKEHUS OJTHUX
U TeX € IHUTOJOro-CTpaTurpapuuecKux TMOApa3AeieHuil, KOTopbie
HaKaIIMBAJIUCh B OJIM3KMX WJIM AK€ OJMHAKOBBIX INaseoreorpaduue-
CKUX W HNAJICOICOXUMHUYCCKUX YCIOBUAX, B OIAHUX O6HaCT51X peruo-
HAJILHO HEe()TEra30HOCHBI, a B IpyTUX — HeT. PernonanpHas Hedrerazo-
HOCHOCTbh HX, KaK IPaBUJIO, CBsI3aHa C TEPPUTOPHUAMH, KOTOPHIE B TeUe-
HHE COOTBETCTBYIOILIETO OTPe3Ka re0JIOrn4ecKOro BpEMEHH! UCTIBITHIBA-
JU porubaHue ¢ 6oJiee UM MEeHee 3HAUUTENbHON aMIUTUTY 0.

7. O6nacTH peruoHaIbHONW HE(PTEra30HOCHOCTH B OTJIOXKECHHUSX
OTIENBHBIX CTpaTHUrpaduuecKux MOIpa3aesieHud OCaZO4HBIX 00pazo-
BaHMM, KaK IIPABUIIO, IPUYPOUYEHBI K TEPPUTOPUSIM, TAE:

a) OCaJIKi B T€UYEHHUE JJAHHOTO re0JOrMYecKOro BpEMEHH HaKaIUIU-
BAJIMCh B CyOakBaJbHOH cpene ¢ aHa’dpoOHON reoXxHMHUYECKOW obcra-
HOBKOH B (ha3bl pa3BUTHs ABMWKEHUH nporubanus. [Ipu sToM amruty-
JIbl TIOTPY’KEHUSI BO BpeMs HAKOIUIEHHUS OCaJKOB paccMaTpHUBaEMOTO
KOMITJIEKCA WJIM B TOCIEAYIOIINE SMOXH OBUTM JOCTaTOYHBI JUIS CO3/1a-
HUSI TEPMOAMHAMHYECKHUX yCIOBUI, HEOOXOAMMBIX JJIs1 00pa30BaHUs U
nocieayroneld MArpalud HeTSIHBIX YIIIEBOJOPOJIOB M3 HedTeMare-
PUHCKHX KOMILJIEKCOB B KOJUIEKTOPBI;

0) B (a3bl pa3BUTHS BOCXOSIIUX JABWKEHUH, CIEAyIOIIUE 3a CTa-
el TmporubaHMs, paccMaTpuUBaeMasi 4acTh paspe3a He Tomnajayia B
30HY aKTHBHOT'O BOI0OOMEHA U a3paluy;

B) B CTPOEHHH PETHOHATIBHO HEPTEra30HOCHOTO KOMITJIEKCa UMEIOTCS
OTJIOKCHHS, XaPAKTCPHUIYIOHIUECA XOPOUIMMH KOJUICKTOPCKUMU CBOH-
CTBaMU;
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') PETHOHAIBEHO He(Tera30HOCHBIH KOMIUIEKC MEPEKPBIT MpaKTH4e-
CKHM Ta30HE(TEHENPOHUIIAEMbIMU TOPOAMU C JOCTATOYHOM TONIIMHOM
JUTST 00eCTICUCHHST COXPAHHOCTH C(HOPMUPOBABIINXCS CKOTUICHUN HEPTH U
rasa OT pa3pyLIeHHsI B OCIEYIOIIIE STaIlbl Te0JIOTHYECKON UCTOPHUH;

1) UMEIOTCS COOTBETCTBYIOLIHE T€OCTPYKTYPHBIC M JINTOJIOTHYE-
CKHE YCIIOBHSA, HEOOXOAMMBbIe AJsi (POPMHPOBAHHS PA3IUYHBIX THUIIOB
CKOIUJICHUH YTJIEBOJJOPOAOB: CTPYKTYPHOTO, JIUTOJIOTHYECKOTO, CTPaTH-
rpaduIeCcKOro u JIp.

Ob6nactu pernoHalbHON HE(TEra3oHOCHOCTH B OTJIOXKEHUSIX pas-
JUYHBIX CTPATUrpaHUYECKUX MOpa3AeIeHUH B OHHUX CIyJasX COBIIA-
JIaf0T, a B APYTUX OKAa3bIBAIOTCS TEPPUTOPHAIBHO cMenieHHbIMH. [lep-
BbIE CIIy4al MMEIOT MECTO, Koraa oOIias HamnpaBlIEHHOCTh U PEKHUM
KoJeOaTeNbHBIX JBIKEHHH KPYIHBIX T€OTEKTOHHYECKHX JJIEMEHTOB,
K KOTOPBIM MPHYpPOUYCHBbI HCCIeayeMble He()TEra3oHOCHBIC 00JIacTH,
B T€UEHHE PacCMaTPHUBACMBIX MEPHOIOB ObUTH ONMM3KH. B Tex ke ciy-
qasx, KOTAa o0Iast HalpaBIeHHOCTh U PEXUM KOJIe0aTeIbHBIX JIBIKE-
HUN KPYIHBIX T'C€OTCKTOHUYCCKUX DJJICMCHTOB B TCUYCHUC OTACIBbHBIX
TeOJIOTHYECKUX IEPHOJIOB OBUTH HEOJMHAKOBBIMH, OOJIACTH PpETHO-
HaJILHOH He(TerazoHOCHOCTH OTAETBbHBIX JIUTOJOTO-CTpaTHrpadu-
YEeCKUX KOMIUIEKCOB ITPOCTPAHCTBEHHO CMEIICHBL.

8. B 3eMHOI1 KOpe He BCTpedyaeTcs eIMHUYHBIX CKOTUICHUH (3aiie-
e W MECTOCKOIUICHHH) HEe(TH W Ta3a, OHH TPYMNITUPYIOTCS B 30HBI
He(Tera3oHaKOIUICHUS, COBOKYITHOCTh KOTOPBIX, B CBOIO O4Yepe.lb, 00-
pa3yeT permoHajibHO He(Tera3oHOCHbIE 00J1aCTH, KOTOPbIE OOBEIUHS-
IOTCA B KPYIIHBIC He(i)TeI‘EBOHOCHLIe IIPOBUHIIUU.

9. BrisiBieHHbIe 3amachkl HeTH M ra3a Ha BCEX KOHTHHEHTaX 3eM-
JM MPOCTPAHCTBEHHO U B paspese JUTocephl pacnpesieeHbl Hepas-
HOMEpHO. AOCOMIOTHO OOJbIIast UX IO B KaK1A0H HedTera3oHOCHOM
MPOBHHIIUK COCPEIOTOYCHA B MpeJieliaX BEChMa OIPAaHUYEHHOT'O KOJH-
YecTBa KPYIHBIX H KPYITHEWIINX 30H He()Tera30HAKOIIICHUSI.

10. B DancoTEeKTOHMYECKOM IUIaHE 30HBI  KOHLECHTPALUH
HarOOJBIINX 3aMacOB YTIIEBOJAOPOIOB MPUYPOUCHBI K MAJIICOBIAHHAM,
XapaKTepU30BaBLINMCS:

a) HAKOIUIGHUEM OCAQJIOYHBIX 00pa30BaHHl C TOBBIIICHHBIM CO-
Jep>)KaHUEeM OPraHWYecKOTro BEIIeCTBA B CyOaKBaJIbHOW aHa’IpOOHOM
cpene Ha oHE YyCTOMUMBOTrO MPOrnOaHus B TEUEHHE pacCMaTpUBAEMO-
r'o OTpe3Ka BPEMEHH I'€0JIOTHUECKON HCTOPHH;

0) HaJIMYKEeM B pa3pese 0CcaZOo4YHBIX 00pa3oBaHMU HedTerazoreHe-
PUPOBABLIMX JHUTOJOrO-CTPATUTPAPUUECKUX KOMILUIEKCOB M MOLIHBIX
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KOJIJIGKTOPOB C XOPOIIUMH €MKOCTHBIMH M (WIBTPALIMOHHBIMUA CBOM-
CTBaMH, MEPEKPBITHIX TONIIAMU MPaKTHYECKH Ta30He(TeHenpoHHIae-
MBIX TOPOJA-TIOKPHINIEK, 00ECTeUYnBaONUX COXPAaHHOCTH CHOPMUPO-
BaBITUXCS CKOIUIEHWH HE(TH M raza OT MPOIECCOB pa3pylIeHUs B TO-
CIIEYIOIINE 3TaIbl UX T€OJIOTHIECKOTO Pa3BUTHS,

B) HaTMYWEM KPYIHBIX IO pa3MepaM PEeTHOHAJIBHBIX JIOBYIIEK
CTPYKTYPHOTO, JUTOJOTHYECKOTO W JHUTOJIOTO-CTPATUTPaPHIECKOTo
THUIIOB;

1) TUAPOTCOJIOTUIECKON 3aKPBITOCTHIO B TEUEHHE BCEX MOCIEAY-
IOIIKX TIOCIe 00pa3oBaHUs CKOIUICHHA He(pTH M Tra3a OTpPe3KOB BpeMe-
HU F€0JIOTMYECKON UCTOPHHU.

11. B ocamounoMm yexje HaOOJacTCs 30HAIBLHOCTh B pa3Mellie-
HUU CKOIUICHUH NPEUMYIIECTBEHHO HE(PTH, MPEHMYIIECTBEHHO Ta3a
WA ke coBMecTHO HedTw W raza. OHa MOXeT OBITh BEPTHKAIHHO-
cTpaTUrpadUuecKol ¥ TeOCTPYKTYPHOM.

30HANBHOCTH B Pa3MEUICHUU CKOIUICHUH IMPEUMYIIECTBEHHO
He()TH WU raza 00yCIOBINBACTC:

a) coctaBoM ucxoaHoro OB camponeneBoro, ryMycoBOTO HIIH XKe
CMEIIaHHOTO T'YMYCOBO-CaIPOIIENIEeBOT0 THUIIA;

0) maneoreorpad)4eCKUMH H ITaJIEOTCOXUMHUYECKUMH YCIOBUSIMU
HakoIuteHus 1 3axoporenHoro OB B ocajike;

B) XapaKTepoM M CTENeHbI0 MeTamopdu3Ma MUCXOJHOTO HedTera-
3oMarepuHckoro OB;

') TepPMOOAPUIECKIMH YCIIOBHSIMH MPEOBIBAHUS HCXOIHOTO Opra-
HHYECKOT'O BEIIIECTBa, Y B BO BMEMIAIOIIMX OTI0KCHUSIX;

JI) CKOPOCTBIO HapacTaHHs MajeoTeMIepaTyp, BO3AEHCTBYIOIINX
Ha OB B 30Hax akKTHBHOTO HeTETra3000pa30BaHUS;

€) MaJCOTSKTOHUYCCKUMH YCIOBHSMM OacceiiHa CeIMMEHTAIIVH,
T.€. HAallPaBJICHHOCTBHIO M PEXKUMOM TEKTOHHYECKHUX JBHKCHHH B Teue-
HUE PAaccMaTpHBaEMOr0 OTpPE3Ka BPEMEHH TI'€O0JIOTMYECKOW HCTOPUH
uccieayeMoro dacceiiHa cequMeHTalny;

) YCIOBUSIMH, CHOCOOCTBYIOIIMMH WJIHM IPEISTCTBYIOIINM Bep-
TUKAJIBHOW MUTPALMH XUIKUX U ra3000pa3HbIX yIIIeBOJIOPOJOB, B TOM
yycie HaJUYHMeM U OCOOEHHOCTAMH paclpocTpaHeHHs Haja HedTera-
30MPOIYIIUPYIOIIAM KOMIUIEKCOM MPAKTHYECKH Ta30He(TeHepOHUIIa-
€MBIX TOJIII, TOPOJI-MOKPBIIICK.

B 3aBuCHMOCTH OT OIpEIENICHHOTO COYeTaHus IePEUMCIIEHHBIX Te0-
JIOTUYECKUX, TEOXUMUUECKUX U TepMOoOapryecKiX (HhakTopoB aOCOIIOTHBIE
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BEJTMYMHBI TTyOMHBI HAXOXKACHHS YTIIEBOJOPOAOB B TOM MM MHOM (ha3o-
BOM COCTOSIHMM B pa3pe3e 0CaJl0YHBbIX 0Opa3oBaHMil MiIaTPOPMEHHBIX H
CKJIQYaTBIX TEPPUTOPHIA MOTYT KOIEOAThCS B IIMPOKHX ITPEeax.

IlepeuricieHHbIE BBILIE 3aKOHOMEPHBIE CBSI3U PACIIPOCTPAHEHUS pe-
THOHAJIBHO HEe(TEra30HOCHBIX TEPPUTOPUI C OMpeNeNICHHBIMH TeOCTPYK-
TYpPHBIMH, TAJICOTEKTOHUYECKIMH, MajieoreorpauIecKuMu, JUTOIIOTO-
(anmanbHPIMA ¥ TIAJICOTUIPOTEOIOTHUECKUMH  YCIIOBUSIMH XapaKTEePHBI
JUTs Bcex 0e3 MCKITIOUeHUsI HepTera30HOCHBIX pernoHoB. Benencteue ato-
rO OHM MOTYT PaccMaTpUBATHCS KaK BCEOOIIME 3aKOHOMEPHOCTH pa3zMe-
IIEHUS PETHOHAIBHBIX CKOIUIeHH YB B mutocepe u CIyXHUTh B COBO-
KYIIHOCTU TEOPETHYECKON OCHOBOM MX ITPOrHO3UPOBAHUS.

BeiBox. CranoBneHue reojorud HeTH U rasa Kak HayKd Haya-
JIOCh B OCHOBHOM C TOTO BPEMEHH, KaK HCCIEI0BaTeNd 00paTUiId BHU-
MaHHE€ Ha HEPaBHOMEPHOCTb pa3MEIIEHUS BBISBICHHBIX CKOIUICHHM
HeTH ¥ raza B 0CaJOYHOM UYeXJie U MPUCTYIUIN K UCCIEAOBAHUIO pa3-
JUYHBIX (PAKTOPOB, 00YCIABIMBAIOIINX 3TY HEPABHOMEPHOCTb.

N3yueHne Ha mepBBIX 3Tarax IreoJorHyeckrX, CTPYKTYPHBIX (aHTH-
KJIMHaIbHAsl TEOPHUs), a NO3HEE IalIeOre0IOrMYeCKUX, Iale0TeKTOHUYE-
CKHX, JIMTOJIOrO-(alliaibHbIX, THIPOre€OJOTHYECKHX, TCOXMMHYECKHX,
TEPMOOAPUIECKUX M APYTHX YCIOBUH (POPMHUPOBAHMS U pa3MELLCHUS YTI-
JIEBOJIOPO/IHBIX CKOIUIEHUI Jal0 BO3MOXKHOCTH B HACTOSIIEE BPEMS BbI-
SIBUTH TJIABHEWIINE U3 HUX, ONPEACIISIONIE Pa3BUTHE IPOLIECCOB He(Te-
ra3000pa3oBaHUsl U 3aKOHOMEPHOCTH Pa3MEICHHs CKOIUIEHUH HedTH U
rasa B 3eMHOH Kope U c(hOpMyJIHpOBaTh Ha ITOH OCHOBE TEOPETHUECKUE
TPUHIMITBI IPOTHO3UPOBaHUS He(DTEra30HOCHOCTH HEJIP.

Bomnpocs! 17151 camonpoBepku

1. B kakux 4acTsX majieo0acceHOB CeIUMEHTAIUH (HOPMUPYIOT-
Cs 30HBl OTHOCHTEJIIFHO MAaKCHUMAaJIbHBIX KOHLEHTpAaLUH CKOIUICHUH
HedTH U raza?

2. B Kakux YCJIOBHSIX MPOUCXOJIUT HAKOIUICHUE OCAJIKOB C IOBBI-
HIEHHBIM co/iep)kaHueM ucxogHoro OB?

3. Ot 4ero 3aBUCHUT COXPaHHOCTH 3aJIeKei?

4. Bo MHOTHX He(TEra30HOCHBIX MPOBUHIUAX OTJIOKEHUS OIHUX
U TeX € IUTOJIOTO-CTpaTUrpadUuecKiuX TMOApa3IeieHuil, KOTopbie
HaKaITMBAJIUCh B OJIM3KMX WJIM JlaKe OJMHAKOBBIX IMaseoreorpaduue-
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CKHUX W TaJeOTCOXMMUYECCKUX YCIOBUAX, B OJHUX 00JACTAX PErHo-
HaJILHO He(hTEera3oHOCHEI, a B APyrux — HeT. [Touemy?

5. Kakwue mopojbl BXOIAT B COCTAaB PErHOHATIBHBIX HedTerazoma-
TEPUHCKHUX IIOPOI?

6. Uem oOycrmaBnuBaeTCs 30HATBHOCTD B Pa3MEIICHUN CKOTUICHUH
NPEHMYIIECTBEHHO He(DTH MM Ta3a
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Jlexknus 18
IFr’EOXUMHNYECKHE METOIbI IOUCKOB HE®TU
N TA3A

IInan nexkyuu

1. Jduddy3ust u Murpaiws yriaeBogopoaoB B TOKPHIBAIOIINE OTIIO-
SKEHUSL.

2. T'eoxuMuUYECKHE METO/IBI IPOTHO3MPOBAHMS 3ajICKei He(TH 1 rasa.

3. PaguoreoxuMuyecKuii METOT TOUCKOB 3aiiexeit YB.

4. OOOCHOBaHHUE TUIPOTCOXUMHUUECKOTO METO/IA TOUCKOB 3aJIe:Ker

VB 1 ruaporeoxuMuueckue rokaszaTenu HeyTera3oHOCHOCTH.

I"a3oBbIC KpUTEpUU

O00cHOBaHHE OMTYMHUHOJIOTHMYECKOTO METO/Ia IIOMCKOB 3aJIeKei

VB 1 OUTYMHHOJIOTHYECKHE TTOKa3aTeIn HeTera30HOCHOCTH

I"a30BbIii KapoTax K ra3oBas Cb€MKa I10 CHEry

8. ObocHOBaHHE OMOTEOXUMHYECKOTO METOa TIOMCKOB 3anexel YB
Y MHUKPOOHOJIOTMIECKHE MTOKA3aTeNH He(hTera3oHOCHOCTH

9. Bsammoneiicteue YBI' ¢ mopogamu u Bogamu Ipyu MUTPALUAN U
000CHOBaHHE Ta30TEOXUMHIECKOTO METO/Ia TIOUCKOB 3aliexkeid Y B

2L

~

Ounddysna n murpaumsa yrnesonoponos
B NOKpbIBaOLWMe OTIIOXEeHUs

Paccestnne VB u3 3anexeit HeTH 1 raza B OTIUYUE OT UX MUTpa-
UM TP 3aI0JHEHUH JIOBYILEK U (DOPMHUPOBAHUH 3aJIEKEN XapaKTepu-
3yeTcss HeKOTOPBIMH Ba)KHBIMU OCOOCHHOCTSIMH.

1. Paccessuue YB u3 3ajexxell MpOHMCXOAWT B OCHOBHOM ITyTEM
BEPTUKANBHOW (CyOBEpTHKAJIbHOM) MUTpallMd Ta3000pa3HbIX H 4Ya-
CTHYHO NapooOpa3HbIX KOMIIOHEHTOB 10 HANPABJICHUIO K IOBEPXHOCTH
B OTJIMYHE OT NMPEUMYIIECTBEHHO JIaTepajbHON Murpanuu ¥YB npu 06-
pa30BaHUU UX CKOILICHUH.

2. Paccessnue YB u3 3anexeil B MOKPBIBAIOIIME OTIOXKEHUS MIPOMC-
XOAWUT U3 TOCTOSHHOTO MCTOYHHUKA MPY 3HAYUTEIHHOM IEpenaje JaBie-
HUS ¥ PA3IMYHBIX KOHLEHTPAIWAX Y B B 3a5exax v B OTIOKEHHSAX.

3. Murpupyrone u3 3anexxed YB aomkHBI npeononeBaTh NpH
JIBUKEHUH MOLIHBIE TIMHUCTBIE U APYTUE MOKPBIIIKH, SKPaHUPYIOIINE
CBOWCTBAa KOTOPHIX 00YCIaBIMBAIOT COXPAHHOCTh 3aJ€kKel B TeUeHHE
JUTUTEIHHOTO T€0JIOTUYECKOTO BPEMEHH.
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4. Murpanus K MOBEpXHOCTH MPOUCXOIUT Uepe3 OTIO0KEHHsS, KO-
TOpBIE TPEACTABISIIOT CO00M HEOAHOKpATHOE COYETaHHE IOPOJ-
HOKPBILIEK U MOPOA-KOJIJIEKTOPOB, IPH 3TOM IpeoliafaeT IBIKEHHE
MHUKPOKOJIMUYECTB HU3KOMOJIEKYJIAPHBIX (Ta3000pa3HbIX U YaCTUYHO
napooOpa3Heix) YB. B nepron TeKTOHUYECKOH aKTUBHOCTH BO3MOXHA
MUTpaLus K HOBEPXHOCTH IO HApYLIEHUSIM He(TH B LIEJIOM, BKIIOYAs U
BBICOKOMOJIEKYJISIPHBIE €€ KOMIIOHEHTBI, OJHAKO BCIENCTBHE OKHCIIE-
HUsI He(TH B 30HE TUIEpPreHe3a MPOMCXOAWT CPaBHHUTENBHO ObICTpast
«3aKyNopKa» MyTeH MUTpaLUU.

Bornsiroit mepemnas naBieHus OT 3aJieXKei BBEpX IO pa3pesy oOyciaB-
JIMBaeT BO3MOXKHOCTD MPOTEKaHUsI IPOLECCOB (QUIBTpay (MUKPODIITH-
TpalMH), @ pa3HULIA KOHIIEHTpalil BEI3BIBAET MPOLIECCHI CAaMOIPON3BOIIb-
HOTO MOJIEKYJISIpHOTO mepemerienuss YB — muddys3uio B ykazaHHOM
HampaeieHnH. B 11e710M MOXKHO TOBOPUTH O CIIOKHOM CyOBEPTHKAIBHOM
1 y3HOHHO-PUITBTPAIIIOHHOM MaccorepeHoce YB U apyrux xommo-
HEHTOB W3 3aJIe)Kell He)TH U Ta3a, UTo SBISIETCS] HAYYHOM OCHOBOM reoXu-
MHUYECKHAX METOJIOB ITOUCKA YTIIEBOJOPOJHBIX CKOTUIEHUI.

Jlnst ysicHeHuMs1 XapakTepa U poiu GuibTpaimu Y B u3 3anexeit cie-
JIyeT y4ecTb, YTO MEPBbIM KPYNHBIM NPEMATCTBUEM JJISI HUX SBISAIOTCA
MOKPBILIKY MM nopoasl-(hmonnoynopsl. Hanbomnee pacnpoctpaHeHHBIMU
MOKPBIIIKAMH SBJISIFOTCS TIIMHBI M KaMEHHas cojb. Bech BbIIIeneKamumit
paspe3 10 caMOi ITOBEPXHOCTH COCTOUT U3 IOPOJL C PA3IUYHBIMU IKPAHU-
PYIOIIMMH U MPOBOJSAIIMMH CBOMCTBaMH. JIJIs1 HU3KO MPOHULIAEMBIX TTIH-
HHCTBIX OTJIO)KEHUH OHH 3aBHCST OT MX MHHEPAJIBbHOTO COCTaBa (COOTHO-
IIEHHE COMIeP KaHMsI MOHTMOPHIUIOHUTA U IPYTUX TIIMHUCTBIX MUHEPAJIOB)
U COJEpKaHUs MECYaHO-aJIEBPOIUTOBBIX MpuMecel. CTeneHb repMeTud-
HOCTH TJIMHHUCTBIX NOPOJ-NOKPBIIIEK MOXET ObITh OPHEHTUPOBOYHO OIIe-
HeHa kod(dunmentom necuanucroctu (K,) — OTHOIIGHHEM CyMMapHOit
MOIITHOCTH TI€CYaHO-aJIEBPUTOBBIX MPOILTACTKOB U MIMHUCTHIX. UeM BbIIe
3HaueHue K, TeM Npu Mpouux paBHBIX YCIOBHSIX HWXKE SKPaHUPYHOIIAS
CIIOCOOHOCTB MOPO/I-TIOKPHIILIEK.

OcnabneHHbIe 30HBI KaK MyTH MUTpalnd Y B MOSBISIOTCS B IUIK-
HUCTBIX ITOPO/Iax U3-3a pa3iNduil B UX IPaHyJIOMETPUUECKOM COCTABE U
YIUIOTHEHUU TPH NPOSIBIIEHUU TEKTOHUYECKHUX CHIL.

TakuM 006pa3oM, TIIMHUCTBIE TIOKPHIIIKY 3aexell HeQTH U ra3a u
TJIMHUCTBIE CJIOW B MOKPHIBAIOIINX OTJIOXKEHUSX HE ABISIOTCS HEMPO-
HUIIAEMBIM 3KPAaHOM IMPU MHUTPALMX YIJIEBOJOPOJOB M3 3aJIekel mo-
CpeACTBOM (PMIIBTPALIIH.
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B omimune ot QuabTpanuu KHUIKOCTU W Tra3a B MOPHCTOW cpene
(no mnacty), npu Murpauuu YB u3 3anmexxell BBepx mo paspe3y pedb
MOJET WATU O Mpolecce MUKPODWIBTPALMK II0 TPEIIMHAM M 30HaM
HapyILIEHUN.

@uUIbTpallOHHAsA IPOHUIIAEMOCTh MOPOJ 3aBUCUT OT MX JIUTOJIO-
THYECKOTO COCTaBa M (PU3MYECKUX CBOWCTB, MOIIHOCTH IIOPOJI-
KOJIJIGKTOPOB M MOKphIIeK. PuiupTpanys 4epe3 HOPOAbI-KOJIIEKTOPEI
MPOUCXOAMT CPABHUTENBHO JIETKO, U1l QUIIBTPALMH e Yepe3 TOPOAbI-
MOKPBIIIKK BecbMa OOIbIIOE 3HAYCHHE MMEET MX MHKPOTPEIIHMHOBA-
TocTh. C BO3pacTaHueM IIyOMHBI 3aJ€TaHUs U IUIOTHOCTH HMOPOJ HX
o011ast MPOHUIIAEMOCTh CHU)KAETCsI, HO OJJHOBPEMEHHO 10 Mepe yase-
HUS BJIaTM yBEJNWYMBAETCA MX TpEIIMHOBATOCTh. (ClenoBaTeNbHO,
VIJIOTHEHHBIE TOPOABI HE 00S3aTENbHO SBISIOTCS NPEISTCTBHEM TS
nporecca ¢uibtpannn YBI'. Aprummrel, HanmpuMmep, 0OBIYHO Xapax-
TEpU3YIOTCS MOBBIIIEHHOMN MPOHUIIAEMOCTBIO.

Becbma BakeH BOIPOC 0 BO3MOXKHOCTH (uibTpanuu YBI uepes
BOJIOHACHIIICHHBIC T[JIMHUCTBIE OTJIOXKEHMS, HaXoAsImuecs mon Oojb-
MM JIaBJIeHHEeM. BO-TIepBbIX, TJIMHUCTHIC TIOPOJbI OOBIYHO O0JIaTar0T
OTIpeJICIEHHBIM KOJMYECTBOM COOOIIAromuUXcsi nop. Bo-BTopeix, mpu
HEOJHOKPATHO MOBTOPSIOLIMXCSI B TE€OJIOTMYECKOe BPEMs dTamax TekK-
TOHUYECKOHM aKTUBHOCTHU (mocie GOpPMHUPOBAHUS 3aJIEKEN) OKUBIAIOT-
Csl CYIIECTBYIOIIME M BO3HMKAIOT HOBBIE Pa3pbIBHBIE HApPYIIEHUS U 30-
HBI HOBBIIIEHHOW TPEIIMHOBATOCTH MOPO/JI, CO3AAIOLINE JAOTOIHUTEIb-
HbIE MYTHU AJi1 MArpanuu YB.

Takum 00pa3oM, MUrpaIys YIieBOJOPOIOB, 0COOCHHO Tra3000pa3-
HBIX, TOCPEJICTBOM (PUIIBTpAIHH SIBISIETCS. BAYKHBIM TIPOIIECCOM 00pa3oBa-
HHSI MUKPOCKOIUIEHHH YB (aHomaiuil) B HOKPBIBAIOLIMX 3aIEKb OTIOXKE-
Husix. [lpy 5TOM Hamu4re TIMHUCTBIX TOPOJ (COCTAaBISTIONTIX 0K0iI0 50%
BCEX OCaJ0YHBIX OTJIOKEHHUH) HE SIBIISETCS MPEISITCTBUEM IS YKa3aHHOTO
npouecca. MoXHO IOMyCTHTh, YTO MUIpalUsl POUCXOJUT IIyTEM MPOpHI-
Ba YB d4epe3 mopoIbI-MIOKPBIIKN ITyTEM CTPYHHOM MHUIpalii U UMEET
MecTaM{ MyJIbCHPYIOMUi XapakTep. [loBbIllleHHas TEKTOHMYECKas ak-
TUBHOCTB TOTO WJIM HHOTO YYacTKa yCIJIMBAET 3TOT IPOLIECC.

O peanbHOCTH pacCMaTPUBAEMBIX SBICHUH CBUAETENBCTBYET YacTOE
00pa3oBaHMe Ta30BBIX AHOMAIWI HaJ MECTOPOXKICHUSIMU B TPUIIOBEPX-
HOCTHBIX TOPU30HTAX B 30HAX PACIPOCTPAHEHHUS] TEKTOHMYECKHX HapyIe-
HHUH 1 Ha y9acTKaxX MOBBIIIEHHOHN TPEIMHOBATOCTH OPOI.
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U3 cka3zaHHOTO HE clenyeT, YTO JIPYroi Mpouecc MepeMelIeHHs
VB nedTH u raza — quddysust — Becbma orpannyet. Auddysus seme-
CTBa — 3TO CaMONPOW3BOJBHOE €r0 IepeMenIeHre Ha MOJICKYIIPHOM
YPOBHE I10 HANpPABICHUIO YMEHBIICHNS KOHIEHTpanuu. [1oBbIIeHHOI
M Hy3UOHHON CIIOCOOHOCTBIO XapaKTEPHU3YIOTCS Ta3000pa3HbIC KOM-
noneHTel. CrnemoBarenpHO, mud¢y3us OyaeT Bcerma COMpOBOXKIATH
¢unbTpamio. Pedr mo CymecTBy HIET O HOCTOSIHHO IEHCTBYIOLIEM
¢axTope, cBsi3aHHOM ¢ MUTpanneil Y B u3 3anexei.

Tak kak quddy3us — MOIEKYISIpHOE MEpEMEICHHE BEIECTBa, TO
CKOPOCTh JIaHHOTO MpOIecca IOBBIAECTCS C POCTOM TEMIEPATypBHI.
[TosTOMY 17151 30H C TOBBIIIEHHBIM TEMIIEPATYPHBIM IPAIHEHTOM TU}-
¢y3us YB nomkHa npoTekats 60see HHTeHCHBHO. C Ipyroii CTOPOHEI ¢
POCTOM IaBJICHUSI COKPAIIAETCs CPEIHss UTMHA CBOOOAHOTO mpobera
MOJIEKYJI, T.€. YMEHBIIIAeTCsl CKOPOCTh AupPy3nn.

Huddysnonnas npoHUIAEMOCTh MOPOJT 3aBUCUT OT UX JIMTOJIOTHU-
YeCKOro cocTaBa M (PU3NUECKUX CBOWCTB, MPUPOALI TU(PQYHIUPYIOITNX
KOMITOHEHTOB, BO3/ICHCTBHS IPOLIECCOB COPOIINH, PACTBOPEHUS U TIP.

B pesynbrare auddy3rnoHHO-QUIBTpalIMOHHOTO MacconiepeHoca YB
U3 3aJIeKU He)TH ¥ Ta3a B OKPHIBAIOIIMX OTIIOKEHHSX (POPMHUPYETCSI TaKk
Ha3bIBa€MOE I0JI€ aHOMANbHbIX KOHUEeHTpauui YB. Ilox anomanueit noa-
pa3ymeBaeTcs JIOKaJlbHasl YacTh OJIsl KOHLEHTPAIIWH, B ITpeJieaX KOTOpoi
KOJIMYECTBEHHBIC M KAa4YECTBCHHBIC XapaKTEPHCTHUKH YTJIEBOJOPOIOB H
CBSI3aHHBIX C HMMH KOMIIOHEHTOB CYIIECTBEHHO OTIMYAIOTCS OT HOp-
MabHBIX. KoJmaecTBeHHas XapaKTepHCTUKA TIOJIsT aHOMAIBHBIX KOHIICH-
Tpamuii onpeaessieTcsi KOHTPACTHOCTHIO, T. €. OTHOIICHUEM T'eOXHMUJe-
CKHX ITOKa3aTesIel, CBOHCTBEHHBIX aHOMAIMU U (DOHY.

B menom mmeer MecTo €IMHBINA CyOBEpPTHKAIBHBIA TH(D(DY3HOHHO-
(GUIBTPAIMOHHBIN MaccoriepeHoc Y B u3 3anexelt HeTH U ra3a, OJHAKO B
COOTBETCTBHU C OCOOCHHOCTSAMH T'€0JIOTHUYECKUX YCIOBHH MPHOIMKEHHO
MOXKHO BBIICJIUTH JIBA THUIIA PETHOHOB — C OTHOCUTENBHBIM MpeoOiiaiaHu-
eM JIn0o (pUNbTpaMOHHBIX, THO0 AN QPY3HOHHBIX SBICHHH.

[Ipeobmaganne QuIbTPallMOHHOTO Maccorepenoca Y B nabmona-
eTcs B paiioHax ¢ aKTUBHBIM Pa3BUTHEM 3JIEMEHTOB Pa3pbIBHOH TEKTO-
HUKH. DTO CKJIaa4yaTble TEPPUTOPHH W HPWIIETalonIfe K HUM Y4acCTKH.
Ha tunmuHO mmaTgopMEHHBIX y4acTKax cO CJIa0bIM Pa3BHTHEM IPO-
[[ECCOB TEKTOTEHE3a, MPH HAIMYHUU B MOKPBIBAIONIMX 3AJIEXKb OTIIOXKE-
HUSIX TIIMHUACTBIX TOJIL OOJIBIION MOIIHOCTH, 3HAYMTEIBHYIO POJIb B
CyOBepTHKaIbHOH MHrpanmuu YB, Mmo-BuaMMOMY, WIparoT MPOLECCHI
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muddy3un. B 11emomM Bo3eHCTBIE TEOTOrHYSCKUX YCIOBHIA HA MUTPa-
LHWOHHBIA NOTOK YB M3 3anexel onpenensaercss COBOKYNHBIM U B3au-
MOCBSI3aHHBIM BJIMSHUEM JHUTOJOTMYECKOTO, TEKTOHUYECKOTO, THIPO-
TEOJIOTHIECKOTO ¥ TEPMOAMHAMUIECKOTO (haKTOPOB.

[Ipu mpoBeneHNH MOUCKOBBIX pa0OT B pailoHaX paclpoCTpaHEHUS
PETHOHATBFHBIX TEOXUMHUYECKUX OaphepoB BEChbMa BaXXHO YUHTHIBATH
ocoberHoCcTH AU(PPY3HOHHO-PIIBTPAIIMOHHOTO MaccomnepeHoca YBI'.
DTO MO3BOJIACT BBISCHUTH crenuduueckue u HanbOosiee MHGOPMATHB-
HBbIC MOUCKOBBIE TCOXUMHMUYCCKHUE MOKA3ATEeNU Ha Pa3IUYHBIX YPOBHAX
paspe3a, OPUEHTHPOBOYHYIO TIIyOWHY TMOWCKOBOTO 30HIVPOBAHHUS M
1eNIeco00pa3HOCTh €r0 MPOBEACHUS B 30HE, PACMOI0KEHHON Hall Oaph-
€poM, MOJYYUTh B pe3yjbTaTe NMPUHLIUIINAIBHYIO CXeMy palloHHpOBa-
HUS TEPPUTOPUHU MO YCIOBUSM NMPUMEHUMOCTH I'€OXUMHUUYECKUX TOHC-
KOB C HCIIOJIb30BAaHUEM TE€X WM UHBIX KPUTEPUEB.

B cBs3m ¢ 3TMM BecbMa Ba)XHO TMoOJy4eHue UHpopMauu od 3Kpa-
HUPYIOIIEH W MPOBOSIIEH POIH F€OXUMHUECKHX OapbepoB. bombimoe
3HaueHNE WMEEeT M3YYCeHHE YCIOBHUH O0pa30BaHUS M XapaKTepa yriie-
BO-ZI0pPOAHOTO (hOHA 3TUX OApPHEPOB.

['eomoruueckue ycaoBus U HAIMYUE TE€X WU UHBIX JIUTOTCOXUMHU-
YeCKUX 0apbepoB B 3HAYMTEIHHOW Mepe 00yCIOBIMBAIOT CBOeOOpasue
mporecca Murpanuu Y B u3 3anmexeid HeQTH U Ta3a, KaK CIEICTBUE —
0Cc0OEHHOCTH TIOMCKOBBIX KPUTEPUEB Ha Pa3IMYHBIX YPOBHSX pa3pes3a u
METOJIUKY TIOJIEBBIX TEOXUMHUYECKUX paboT (IryOnHy TOMCKOBOTO 30H-
JIUPOBaHUs, PAOHUPOBAHUE IO YCIOBUSM MPUMEHUMOCTH T'€OXUMUYE-
CKHX TTOMCKOB U JIP.).

YrieBoopoas! 3anexei, MPOHUKAKIME B BEPXHHUE TI'OPU3OHTHI
BciencTeue AU Qy3noOHHO-PHIBTPAIIMOHHOTO MacCOIEPeHoca, BCTY-
MaroT BO B3aMMoOJieiicTBME ¢ TopojamMu u Bojamu (¢dusuko-
XUMUYECKHe, XUMHUYECKHEe U OWOXmMHYecKue mporiecchl). bombimoe
3HaueHUE UMEIOT SBJICHUS copOrmu u pactBoperus. Yacte YB pactBo-
pSETCSI B BOJTHOM COCTABIISIFOIIEH MTOPOJ, COPOUpPYETCsl MUHEPaTbHBIMU
KOMIIOHEHTaMH, MPOHUKAET B CYOKAOWLISPbl U MHUKPOTPEUIMHBL. B
HWKHEW Te0OXUMHUYECKOH 30HE, TJie 00BIYHO OTCYTCTBYEeT MUKpOopa,
BO3MOXHOCTH UX XMMHUYECKOT'O M3MEHEHUS MPAKTUYECKU HCKIIOUYECHBIL.
YacTh MUTPHUPYIOMINX YTJIEBOJOPOJIOB B CAMBIX BEPXHUX TOPU30HTAX B
pe3ynapTaTe XHMHUYECKHX IPOIECCOB M OaKTepHATBLHOTO BO3AECHUCTBUS
MOABEPraeTCcsl Pa3pyLICHUI0 U HW3MEHEHHUIO, YTO MOXKET MHPUBECTH K
aHOMAaJIbHOMY HaKOIUICHHUIO MTPOAYKTOB MX peoOpa3oBaHuUs.
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Feoxnmmnyeckne MeToabl NPOrHO3MPOBAHMUA
3anexemn HecpTn U rasa

Ha pernonaibHOM ypOBHE UCCIEIOBAHUN PEKOMEHIYETCS COCTAB-
JICHHE CIIEeIYIOMMX IPaduIecKuX TeOXUMHUECKUX PUIIOKECHUH.

1. CocTaBneHue JIMTONIOTO-TEOXUMHUECKIX Pa3pe30B KOHKPETHBIX
CKBaXMH C HAHECEHHMEM MAaKCHUMAJIBHOW Te0JOro-T€OXMMUYECKON WH-
dhopmanmm.

O06s13aTeNnbHBIMU TTApaMETPaMU SBJISIIOTCS CIIEAYIOIIUE: COAepIKa-
Hue OB (C,y), Outymonno (xnopodopmeHHoro skcrpakrta — Xb u
criupro-0er3onsHOro — Chb), THITOB OMTYMHHO3HBIX CTPYKTYp M TEK-
CTyp, creneHu Outymunuzamuu OB — koadduument B, mapameTpoB —
nokazaTesiell KaTareHe3a (HampuMep, JaHHBIX MHPONU3a), JaHHBIX O
cocTaBe OMTyMOHIa, KEPOreHa U T. 1.

2. CocTaBieHHE CBOJHOTO JIUTOJIOT0-T€OXUMHUUECKOTO pa3pesa.

3. ITocTpoeHne KapT pacnpeAecHUs] TEOXUMUYECKUX MMapaMeTpOB
MO OTAENbHBIM ropu30HTaM. COCTaBIEHUIO TAKMX KapT IOJDKHO 00s13a-
TEJIHO MPEIIIECTBOBATh FEOXUMHUUECKOE KaPTUPOBAHNE, BKIIIOYAOIEE
nocrpoeHue kapT pacnpeneneHus Copr U HEKOTOPBIX APYTHX I'€OXUMH-
yeckux napametpos: Xb, outymounaHoro kodgunmenta .

[lomoGHbIE KapThl MOXHO COCTaBJIATH MO Pe3yJbTaTaM MacCOBBIX
onpezenennii Copr, Xb, 0043aT€BHO CONPOBOXKIAA UX pe3ylbTaTaMu Je-
TaJIbHBIX JINTOJIOTO-TEOXUMHYECKIX UCCIIEIOBAHN OTIOPHBIX Pa3pe3oB.

B kauectBe 00BEKTa T€OXMMHUYECKOTO KAapTHPOBAHUS OOBIYHO
NPUHUMAETCS JIMTOJIOT0-CTPAaTUrpaduIecKuil KOMIUIEKC (Jalle BCero
cBuTa). BeIOOp 00BEKTa ONMpeAeNnstoT NPEeke BCEro 3aJadd UCCIeNo-
BaHMsI (0OBIYHO 3TO perruoHaibHas HeTeMaTepUHCKAs TONINA WX T0-
KPBIIIIKa), YPOBEHb HcchenoBaHus (bacceiiH, o0macTe, paiioH, dopma-
Hsl, 9acTh popmarmn).

1) xapra pacnpenenenus C,,.. B xauecTBe 0OCHOBHOTO KapTHpye-
MOTO mHapamerpa OOBIYHO OepyTCsl CpelHEB3BELICHHBIE COACPKaHMS
Copr Ha CBUTY WM (HOPMALIUIO, PACCYUTAHHBIE 110 TOIIIMHE PA3INYHbBIX
THUIIOB IIOPOJI M COOTBETCTBYIOIIEH KOHIEHTpanuen B HUX Copr.

Hanneie o renetnueckoM tune OB HaHOCATCS Ha Te K€ KapThbl LBe-
TOM, KParioM WM OTAEJIBHBIM YCJIOBHBIM 3HAaKOM. OOBIYHO TPEICTABISCT-
sl BOBMOXKHBIM BBIJICIICHUE XOTSI ObI TPEX TEHETUYECKUX TUIIOB PACCEsTH-
Horo OB. Hampumep, mpenMyIeCTBEHHO CalpoIieNieBOe, CMEIIaHHOE U
NPEUMYILECTBEHHO TYMYCOBOE (1011 TYMYCOBBIX KOMIIOHEHTOB COCTaB-
ssier meHee 10, 10-30, 30-50 u Gomnee 50 %). [Ipu crienuanbHBIX HCCIIe-
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JOBaHUAX CTPOSAT OTHeNbHbIE KapThl THHOB OB. MH)opmaimio o reHeTH-
yeckoM trrie OB Taxoke HaHOCAT Ha Maneoreorpaduyeckie 1 najieodamu-
anpHBle KapThl. [lpm Hammamm mpencTaBUTENBHON HH(GOPMAIWH TIO pe-
3yJIbTaTaM MHPOJIN3a B KAUECTBE KapTUPYEMOro mapamerpa OepyTcs 3Ha-
yenust TOC, Bo1opoAHOTO HHAEKCA U p.

2) xapTa pachpeelieHus] BeTUIUHb ONTYMOUIHOTO KO3 duimeH-
Ta; B = Xb/Cqyp- 1000 mr/r, re B — nons Xb B OB, sBisieTcst BaxKHBIM
MoKaszareneM HeTeMaTepuHCKOro MOTeHIHaia mopod. Bemwunmna B
3aBUCHUT OT KonmuectBa OB, ero re-HeTHMYecKOro Tuma, CTEIICHH KaTa-
TeHeTHYEeCKOW Mpeobpa3zoBaHHOCTH. Kpome Toro, Ha creneHs OUTyMH-
HU3AIHUU BIUSIOT JUAreHeTUYEeCKUe OCOOCHHOCTSIMH MpeoOpa3oBaHMs
OB, a Tarxke yCIOBUS OTIAa4d OWTYMHUHO3HBIX KOMITOHEHTOB. KapTs
pacupeneneHuss [ CTPOSATCS UIS BBIJEICHHBIX JHTOJIOTO-CTPaTHTPa-
(hUIECKIX KOMIIEKCOB B M30JIMHHUAX.

3) kapTa KaTareHeTHUECKOH nmpeoOpa3oBaHHOCTH paccesnHoro OB
W BMEIIAIOIINX OTJIOXCHUH. YCTaHOBIIEHHE CTEIEHH KaTareHeTHYe-
cKoll mpeoOpazoBanHOCcTH OB M BMeEHaromux Mopoja 00sA3aTeNbHO IS
TE€OXUMHUECKIX HMCCIICOBAaHI BO BpeMsl HE(TECIIOMCKOBBIX PabOT IS
TOYHOTO BBISIBIICHHS MECTOTOJIOKEHHs odyara HehTeoOpa3oBaHus, BbI-
YHuCIIeHUs: 00beMa He(h)TEMATEPHUHCKUX TTOPOJ, HAXOSAIINXCS B O4are B
oTIpezieNIeHHBIE 3TAITbl TEOJOTMYECKO HeTOprH. Takue KapThl CTPOSTCS
JUISL JIATOJIOTO-CTPATUTPapUIECKUX KOMIUIEKCOB, HE(PTeMaTEPHUHCKHUX
cBuT. JKenatenbHO, 9T0OBI OHM OBLITH TIOCTPOEHBI ISl TEX MOApas3sele-
HUH, I KOTOPBIX ecTh HH(pOpMAaIus 0 Xapakrepe pacnpeneneHus OB
W €r0 TEHEeTUYECKOM THIIE, H CTPOSITCS MPH MOMOIIN W30pECTIICH] (JTU-
HUH paBHbIX 3HaYeHWit R° mu RY).

[Ipy HEmOCTaTOYHOM KOJMYECTBE JaHHBIX IO OTPAKATEIHHOM
CIOCOOHOCTH BHUTPUHHTA Ha KapTe-CXeMe BBIJIENISIOTCS 00JacTh pac-
MPOCTPAHEHHUS OTJIOKEHUW C PA3IMYHON CTENEHbIO KaTareHeTUYeCKO
npeoOpazoBaHHOCTH. Ecnm katareHe3 OTJIOKEHHMH OIpenesnsuics Mo
KOMIUJIEKCY JpYTruX IOKa3zaTesieil, TO 3TO OroBapuBaeTcs B JICTEHIE,
HanpUMep, 10 TEXHHYECKOMY aHalu3y yr-lieH, Mo (U3NYecKUM CBOK-
CTBaM IOPOJ, 1O 3HAYEHUAM T ax, IO JAHHBIM HPOJIN3A, IO JAHHBIM O
cocraBe ¢penanTpeHoB (Rc). Kararenernueckue KapThl Takke COCTaB-
JSFOTCS M TI0 HECKOJIBKO JPYroMY MPUHIIMITY, HAIPUMEpP, HAHOCSATCS
JaHHBIE O cTeneHu mpeoOpasoBanHocTH OB Ha ompeneneHHOM Tiy-
ounHOM cpe-3¢ (3, 4, 5 kM) He3aBucuMoO OT Bo3pacta. [locTpoenuto
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NpEIECTBYET COCTaBICHNE KaTareHETHIECKUX pa3pe3oB U mpouiei,
rpa)uKoB U T.A.

4) xapThl pacupeneneHus] HEPTEHPOTYKTUBHOCTH — KOJIUIECTBO
KUAKUX TPOAYKTOB, SMUTPUPOBABIINX C 1 KM TUIOIIATN pPa3BHTHUS
koHKpeTHOM HM Tomnmu, a Takxke oOielt HehTenpo yKTUBHOCTH — KO-
JUYECTBO JKAIKUX TMPOIYKTOB, SMHUTPHPOBABIIKX U3 BceXx HM oy
Oaccelina min oyara 6acceifHa.

4. CocraBieHHE IPOTHO3HBIX KapT PACIPEICICHHS TeOIOTHUSCKUX
PECYpCOB, ONpENeNeHHBIX OOBEMHO-TEHETHUECKUM METOJIOM, BCETO
OacceitHa (BIaaWHbI, 9acTH OacceiHa U T. 1I.).

[To pe3ynbpTaraM reojJoruuecKux peKOHCTPYKUUI ONpenenstoT uc-
TOpUI0 (POPMHUPOBAHHS CTPYKTYp, U3MEHEHHUE TEMIIEPaTypbl HEAp BO
BPEMEHH, BpeMs BCTYIUIEHUS HePTEeMATepUHCKNX OTIIOKEHUH B TJIaB-
HYyI0 30HY HedTeoOpazoBanus. [Ipu morpykeHUN OCaJIOYHBIX OTIIOXKE-
HUI MPOUCXOAUT KOHBEPCHSI COIEPIKAIIETOCS B HUX KeporeHa — mpe-
BpaieHue ero B YB Hedtn m raza. KomuuecTBo U COCTaB KOHEUHBIX
MPOAYKTOB MPEBpAIICHNsT KEPOTeHa B 3HAUNUTEIILHON CTENEHH 3aBUCT
(xpome mpounx (akTOpoB) OT THIIA U KOoJIU4ecTBa ucxoanoro OB. D¢-
¢exr co3peBanusi OB HaOnromaercs MO0 U3MEHEHHSM OTpaXkaTeIbHOU
CIOCOOHOCTH BUTPUHHTA, COCTaBa XeMO(OCCHIINN, COCTaBA U CTPYKTY-
PBI KEporeHa 1 Ap.

Pagnoreoxmmmyeckum metoq nouckoB 3anexen YB

TeopeTnueckne NPeANOCHIKA BO3MOKHOCTA MPUMEHEHHUS METO-
JIOB PaJUOTEOXUMHH TPU MPOTHOMPOBAHUU M TIOMCKAX MECTOPOXKIIE-
HUl He(pTH M Taza, CPOPMYITUPOBAHHBIE PSIIOM POCCHMCKHX W HHO-
CTPaHHBIX YYEHBIX, OCHOBBIBAIOTCS Ha TEOPHHM BEPTHKAIBHOM MHUTIpa-
i YB u3 3anexei.

IIponykTel pacrana YB — yruiekucnblil ras, BoJa, CEpOBOIOPOL U
Jpyrue MATPHpYIOLIME B pe3yibTate Tuddy3un U GUIbTpay U3 3a1exu
ras3bl U BOJbI — CTUMYJIMPYIOT SMMI€HETUYECKHE TPOLIECCHI, IPUBOASIINE
K M3MEHEHHUIO (PM3UKO-XMMUYECKHX MapaMeTpOB CPEIbl, YTO BBIPAYKAETCS
B Mpeo0pa3oBaHUM MOPOJ HAANPOAYKTUBHOIO KOMIUIEKCA, BO3HUKHOBE-
HHUM CTICIU(UIHBIX MUHEPAJIBHBIX aCCOLMALMNA, HAPYIIIEHUH OKUCIUTEINb-
HO-BOCCTaHOBHTEJNILHBIX OOCTAHOBOK W TI€pPEpacHpe/IeIeHH HEKOTOPBIX
XHUMHYECKHX JJIEMEHTOB, B TOM YHUCJIE PAJIMOAKTHBHBIX.

Ilon BO3AEMCTBHEM JNHUIE€HETHYECKUX IPOLECCOB, BBI3BAHHBIX
BIIUsIHAEM Y B 3anexeil, HaJl MECTOPOXKICHUSIMA HEPTH U raza Ha Mpo-
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TSHKCHUM JJTUTEIIEHOTO T€OJIOTMYECKOr0 BPEMEHH TIPOUCXOIUT (popmu-
poBaHHE CIEUPUICSCKOTO PATUOTSOXUMUYECKOTO IOJIs, XapaKTepH-
3YIOIIETOCS] CBOCOOPA3HBIMH IOJIAIMU PACIpeIeIeHnsT 00Iel paaroak-
TUBHOCTH, YPOBHSIMH HAaKOIUICHHS PaJHOaKTUBHBIX DIIEMEHTOB M Xa-
PaKTEpOM HX B3aHMOCBSI3H.

[IpakTika Mmoka3pIBaeT, 4TO paJAMallOHHAS MPOW3BOAHAS (MOII-
HOCTb KCIIO3UITMOHHOW JT03BI) HaJ M BOKpPYT 3aiexeil Y B Bapeupyer B
HE3HAYMTEIHHOM JHAIa30He M0 CPAaBHEHUIO C (DOHOBBIMH 3HAUCHUSIMHU.
B cBoe BpeMs 3TOT (pakT BO MHOTOM OOYCJIOBMIJI OTPAaHUYCHHUE TTPUME-
HEHUS PaJroreoXMMHUYecKX MeToqoB. [losBiIeHne coBpeMeHHOH Ia-
0OpaTOpPHO-aHAIMTUYCCKONW 0a3bl M M3MEPUTEILHON armapaTypbl, HO-
BbIX THUIIOB ACTCKTOPOB U MCTOAUYCCKHUX IMPUCMOB, IMMO3BOJIAIOIINX BbI-
SBIISATH CIA0ble M3MEHEHUS PaJOT€OXMMHUYECKOTO OIS, BO3POIUIO
WHTEpEC K MPUMEHEHHUIO PaJMOTEOXUMHYECKAX METOIOB JJISI MPOTHO-
3WPOBaHMS U MIOMCKOB MECTOPOXKICHUN He(TH U Ta3a.

O6ocHOBaHMe rMAPOreoXMMMYECKOro MeToaa NONCKoB
3anexen YB n ruaporeoxmmunyeckme nokasarenm
HechTerasoHOCHOCTHU

Jlis TeoXMMUYECKHX TOWCKOB 3aliexeil HepTH M ra3a Oobiioe
3HAYEHHE UMEET NPOoLECC pacTBOpeHust ¥YB B noazeMHubix Bogax. Ilna-
CTOBBIE BOJIbI HE()TETA30HOCHBIX OTIOXKEHU PETHOHAIHLHO HACHIIICHBI
VBI', 0CHOBHBIM HCTOYHHUKOM KOTOPBIX, KaK MPEAINONararoT, SBIsSETCS
OPraHUYECcKOE BEIIECTBO OCAJOUHBIX MOPO/I.

B 3aBucHMOCTH OT OOIIHUX THIPOTCOXUMHUYECKHUX YCIOBUN M 0CO-
OCHHOCTEH Ta30HACHIIICHUS TOA3EMHBIX BOJ BBIICISIOT Pa3IUIHbIC
00CTaHOBKH (hOPMUPOBAHMS, COXPAHCHHSI M pa3pyLICHHs 3aJexei,
00yCITOBIIMBAOIINE ONPE/EIEHHBIE COOTHOIICHUS B CHCTEME 3aJIEKb —
mracToBble BOALI. C MO3UIIMHA IN€OXMMHYSCKUX ITOMCKOB BEChMa BayKHBI
cllydad, KOTJla UCTOYHHKOM HAacChIIIEHUsI MOA3eMHBIX Boj YBI' sBis-
IOTCSI CaMU 3aJIeXH, IIPU ATOM MEPBOCTEIIEHHOE 3HAYECHUE UMEIOT BOJBI
MIPUTIOBEPXHOCTHBIX TOPU30HTOB 30HBI ITOMCKOBOTO T'€OXHMUYECKOTO
3oHaupoBanus. [IponuknoBenrne YBI' B 3TH BOBI MOKET MIPOUCXOIUTH
B pe3ysibTaTe CyOBEPTHKAILHOW MUTpAIVH M3 3alie)keld HeTH U raza
nocpenacteoM uibTpanuu U auddysun. C npyroii croponsl, YBIT Mo-
TyT MUTPUPOBATH U3 MPOAYKTUBHBIX OTJIOKEHH BMECTE C BOJAMHU I10
30HaM HapylleHui. Xapakrep HacbileHuss YBI' BoJ mpuUnoBepxHOCT-
HBIX TOPU30HTOB 3aBUCHUT MPU NPOYUX PaBHBIX YCIOBHUSIX OT UX pac-
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TBOPUMOCTH, KOTOpasi ONpeleNnseTcss TeMIepaTypor, JaBleHHEM, MU-
Hepanu3alyeil BOJ, HaJWMYhMeM opraHudeckux mnpumeced. C poctom
TEMIIEpaTypbl pacTBOPUMOCTh Y BI' yMeHbIIaeTcsl, C pOCTOM J1aBJICHUS
MOBBIIIAETCS, HO JI0 OMpeesieHHON Temneparypsl. Hampumep, Bbiiie
100 °C ¢ moBBINICHHEM NABICHHS PACTBOPHMOCTh METAHA B BOJIE
YMEHBIIAeTCs. YBEIMYCHUE MUHEPaIN3aluy BOA NPHUBOAUT K YMEHB-
HICHUIO pAaCTBOPUMOCTH METaHa.

[IpucyTcTBHE conell opraHMYeCKUX KUCIOT YBETHMYHUBAET PacTBO-
puMocTh YB B Boze («MHUILIETUIIpHAs paCTBOPUMOCTEY), OJHAKO B MOJI-
3eMHBIX BOJIaX WX KOHIIEHTPAIUS OOBIYHO HEBEIHMKA. XOpOIIO PacTBO-
PSIOTCS B BOJIE TaKWe BaKHbIE KOMITOHEHTHI HE()TSHBIX U Ta30KOH/ICH-
CaTHBIX 3aJICKeH, KaK MOHOLMKIIMYECKHE apOMaTHYECKHE YTICBOAOPO-
IieI (O€H3011, TOIYOIT), YTO CITOCOOCTBYET MX PACCENBAHUIO U MO3BOJISET
UCIIONIb30BaTh B KauecTBE ITOMCKOBBIX IOKa3zarened. PacTBopeHmem
YTIIEBOIOPOIOB B MO/I3EMHBIX BOJaX WX BO3/ICUCTBUE HA MOCIEIHNAC HE
orpaanuuBaetcs. [lon BnusHMEM aHAa’IPOOHBIX OAKTEpUil MPOUCXOTUT
necynbhatuzanus BoJ, oboramenue ux CO, u ruapoxkapOOHATaAMU.
Bce 310 B 11€710M MO3BOISIET UCTIONB30BATh THAPOTEOXUMHIECKHNA Me-
TOJI TOMCKOB 3aJIeKel YIIIEBOI0POIOB.

[Ipu oreHKe TUAPOTEONIOTHYECKHX MTOKa3aTesel MepCreKTuB HedTe-
Ta30HOCHOCTH HaMedaroTcs Tpu TeHneHnuH. COorjacHO ImepBoii Bce MOKa-
3aTeNM Pa3AeISIOTCsl Ha TpsIMbIe M KOCBEeHHBIE. [Ipr 3TOM mpuHUMaercs,
YTO MPSIMBIE OJJHO3HAYHO (TIPSIMO) YKAa3bIBAIOT HA CBSI3b ATHX IOKazaTesen
C 3ayiekaMH He(pTH U Ta3a, a KOCBEHHBIE XapaKTepU3yIoT OaronpusTHbIC
YCIOBUSA ISl COXpPaHEHUS 3THX 3ayiekeid. CorslaCHO BTOPOH TEHIICHITHH
TOKAa3aTeNy TPYMIHUPYIOTCS B 3aBUCUMOCTH OT PoJia THAPOTr€0JIOTMIECKO-
ro Marepuala, JIeKallero B OCHOBE UCIONb3YeMbIX Mokaszateneid. Hampu-
Mep, Pa3IMYaloTCs OOIIErHAPOre0IOTHIECKHe, TAICOTHIAPOreoIornie-
CKUE, TUAPOTCOXUMHNYCCKHIEC, I'a30BbIC, TCOTCPMUYCCKUC U JIP. TpeTBSI TCH-
JICHITMSI TIPEAYyCMaTPUBACT BBIJICJICHUE CHCIM(PHUSCKUX IOKa3aTesen
yenoBuit st 1) 3aneranus HedTH U rasa, 2) GOpMHUpOBaHUs, 3) COXpaHe-
HUS 3aJIeKel, 4) HATMIUs JTOBYIIEK U Ap. I 3TUX rpyImn noa0ouparoTces
COOTBETCTBYIOLHE MOKAa3aTeIN Cper HOHHO-COJIEBOTO, Ta30BOT'0 COCTABA
MOA3E€MHBIX BOJ U T. 1.

BonbmmHCTBO MccnenoBaresieil 000CHOBAaHHO CYUTAIOT, YTO JIJIS
BCEX THUAPOrEOJIOTHUECKUX OacCeHOB HE CYIIECTBYET OOLIMX T'HIpPO-
TEOJIOTHUECKHNX TIOKa3aTele. bacceWHbl, pa3iaudasch MO OCOOEHHO-
CTSIM T'€OJOIMYECKOTO CTPOEHHS, XapaKTePHU3YIOTCSI CBOMM KOMILIEK-
COM THIPOT€OJOTHUECKHX MTOKa3aTEeeH.
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a3oBble KpuTepum

PacTBOopeHHBIE B MOA3EMHBIX BOJAX ra3bl MPEACTABISIOT CIIOKHBIE
ra3oBBIE CMECH, COCTOSIIINE U3 YTIIEBOJAOPOAHBIX, KUCIBIX, HHEPTHBIX,
PEIKUX U JPYTHX ra3oBbIX KOMIOHEHTOB. Hambomnbinee 3HaueHue mpu
HE(TEra3onoMcKOBBIX padoTaXx HMMEIOT YIIeBOAOPOAHBbIe rasbl. [lpu
OIIeHKe He()TEra30HOCHOCTH OOBIYHO TIPUMEHSIOT CIIEAYIOIINe MoKa3a-
TEJIA Ta30BOM TPYIIIIHL

Obwas 2azonacvliyyeHHOCMb TIOA3EMHBIX BOJI OTIPENENAETCS KO-
YECTBOM PACTBOPEHHOT'O ra3a B eInHHUIE o0bema Boabl. Onpernensercs
npu 0TOOpax TIyOWHHBIX MPOO BOJBI U MPU TOCIEIYIOIIEH Jera3aliun
npoO B MOBEPXHOCTHBIX YCIOBUAX C BHECEHHEM IOMPABOK TP pacueTe
ee. ['a30HACHIIIEHHOCTh BOJ M3MEHSETCS OT CIOMHHWI[ IO COTeH U He-
CKOJIBKMX THICSIY KyOMYeCKHX CaHTHMETPOB B JHTpe. B 30He B3amMmo-
JICHCTBYS 3aJIeKel 3HaYCHMsI T'a30BBIX (haKTOPOB BOJBI YaCTO BO3pac-
TaIOT B HECKOJIBKO JIECSATKOB Pa3 MO OTHOUICHHUIO K OHOBBIM y4acTKaM.

Obwas ynpysocms 6000paACmMEOPeHHO20 2a3d XapaKTepPU3yeTcs
BEJIMYMHOW JaBJICHUSI PACTBOPEHHOTO T'a3a B BOAOHACHIIEHHOW CHCTe-
Me. PaccuuThIBaeTcs 1Mo BeIMYMHE Ta30HACHIIIICHHOCTH BOJ. YIIPYTrOCTh
PaCTBOPEHHOTO Ta3a MOXKHO TaKKe OMPEAETUTHh C IMOMOIIBIO BU3yallb-
HOTO METO]Ia, KOT/Ia TIPHU TIOCTENIEHHOM CHIDKEHHUH JaBJICHUS B MPO0O-
oTOOpHHKE (PUKCHpYeTCsl MOSIBICHUE MEPBBIX My3BIPHKOB CBOOOIHOTO
rasa, BBIENSIONIETocss W3 NpoObl. B HENOHACHIIIEHHBIX CHCTEMax
YIPYTOCTh paCTBOPEHHOTO r'a3a MEHbBIIIE BETMYHHBI TNIACTOBOTO JaBIIe-
HUSI, B HACBHIIICHHBIX paBHa BEJIMYMHE IJIACTOBOTO JaBlieHHs. B 30Hax
B3aMMOJEHUCTBHS 3aJIEXKEN C MMOI3EMHBIMU BOAAMH 3HAUYEHHS OOIEH U
napuyuaibHON (YIIPYroCTH OT/ENBHBIX Ta30BBIX KOMIOHEHTOB) YIPYTO-
CTH MOTYT BO3pacTaTrh B JECSTKH pas3.

Koaddunment HachIieHus BOJBI Ta30M OMNpEeIsieTcss OTHOIICHH-
€M BEJIMYMHBI YIPYTOCTH BOJIOPACTBOPEHHOIO ra3a K BEJIWYMHE MIacTO-
BOT'O (WJIM TUIPOCTATHYECKOT0) AABICHUS P,/py. DTOT KOIPPHUIMEHT sIB-
JISICTCS OZJHUM M3 BOKHEHIIIMX TTOKa3aTesIeH, XapakTepu3yroimuX (Ga3oBoe
paBHOBECHE TUIACTOBOW CHCTEMBl. B 30HaX B3auMOJNEHCTBUS 3anexei C
MOA3EMHBIMH BOAaMH 3HAUEHHUS €70 MOTYT JJOCTUTATh €INHUIIBL.

Cooeporcanue 6 600opacmeopenHom eaze Metana, 1Y (mpenenb-
HBIE U HenpeenbHbie YB), a3ora, IByOKHCH yriieposa, cepoBoI0po/a,
BOJIOPOJa, KUCIIOpPOJa, TENUsl U aproHa ONpenessercs Kak B OTHOCH-
TeIbHOM (0OBEMHEIE MM BECOBBIC MTPOIIEHTHI), TaK ¥ B aOCOIFOTHOM (B
KyOM4YEeCKHNX CaHTHMeETpax Ha JHUTp) BeIpakeHusX. CopepxkaHui B BO-
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JlaX YTJIEKUCIOTHI U CEPOBOJOPOJa YCTAaHABIMBAIOTCS ITyTEM XUMHYE-
CKOT'O CBSI3BIBAHUS UX PACTBOpPAMHM Ha IIIyOMHE OTOOpA B CHEIHATbHBIX
po0O0OTOOPHUKAX.

O6o0cHOBaHME OUTYMMHONOIrM4YECKOro metoaa
nouckoB 3anexen YB n butymmHonornyeckme nokasarenu
He(TerasoHOCHOCTHU

[Ipu Hanuuuu B paszpese YraeBOAOPOAHBIX CKOIUIEHUH MU OT
HUX MHUTPAUUOHHBIA MOTOK HEPTSHBIX KOMIIOHEHTOB MOXKET JOCTHT-
HYTb 30HBI T€OXHMUYECKOTO 30HIMPOBAHMS, N3MECHSS CHHTCHETHYHbIN
opranuueckuit ¢oH. B oTnoxeHusx GopMupyercsi reOXuMHYECKOE T10-
Jie, XapakTepu3yolleecs HUTMYHEM ABYX COCTaBIISIFOIIUX — (POHOBOHM U
aHOMaJIbHOH, OOHApyKEHUE M pa3eieHHe KOTOPHIX SBISETCS TJIaBHOU
3aavyeit He()TeNONCKOBOW OMTYMUHOIOTHH.

[MpuHMnel BBIACTICHUS aHOMAIBHBIX TONeH (OMTyMHHOIIOTHYE-
CKHX aHOMAaJIMi) HA CHHTCHETHYHOM (poHEe OazHMpyIOTCS Ha Pa3IHINH
UX BEHIECTBEHHOTO COCTaBa U T€OJOTHYECKOM MPUYPOUCHHOCTH.

BurymuHonornueckas aHomainusl, mpeacTasisisi coboi 0bmacTs ak-
KyMYJISIIUA MUTPAIIMOHHBIX KOMIIOHEHTOB HE(Tera3oBoi 3aJeKu, yHa-
CIICIOBAHHO COXPAHSET YepThl BELIECTBEHHOTO COCTaBa HePTH U (Hop-
MUPYETCSl B OINpPEIENICHHBIX JIMTOJIOTUYECKUX THUTaX MOPOA M CTPYK-
TYPHBIX JIEMEHTaX (CBOJIaX aHTHKIIMHAJIBHBIX MOJHATHH, 30HaX TEKTO-
HUYECKOTO IPOOJICHNUS, TIPUMIOAHATHIX ydacTKaX MOHOKIMHAJIBHO 3alie-
TafolIMX MIACTOB), T.€. UMEET JOKAIM30BaHHBIN XapaKTep.

OnpenemnstonMu akTopamut (GOPMHUPOBAHUST OUTYMHHOJIOTUYECKHX
aAHOMAJTHI SBJISIFOTCSL: TIOJIOXKeHHe HeTsIHOM (HehTera3oBoii) 3aIeyu B pas-
pese, XapakTep CTPYKTYPHO-TEKTOHHYECKOTO IIaHa UCCIIEyeMOro paiioHa,
JIUTOJIOTHYECKUI COCTAB OTIIOYKEHHH, TIEPEKPBIBAIOIINX 3AJICKb M CIIararo-
HIMX paspes, coctaB QuonaoB 3aneku U Ap. COOTHOIICHHE TIepeyrCIeH-
HBIX (PaKTOPOB B MPHUPOIHBIX YCIOBUSX MOXKET OBITh CAMBIM Pa3JIMYHBIM,
YTO OKa3bIBACT BIMSHUE Ha Pa3BUTHE BCETO MPOLIECCA B LIEJIOM.

OnTrManbHas TeoJIOrHYecKasi CUTYaIUs CO3/IAeTCsl TIPH CIISAYFOIIHX
YCIIOBHUSIX: IOCTATOYHO OJIM3KOE PacroyioKeHHe HeTera3oBoil Wil raso-
KOH/ICHCAaTHOM 3aJIeXu ¢ He(TAHOH OTOPOUKOW OT BEPXHHX TOPU30HTOB
paspesa, CTPYKTYpHO-TEKTOHIYECKasi 00CTaHOBKA (HATMYNE HAPYIICHHUH),
00eCTeunBaIONIas MHTCHCHBHYIO MUTPAIMIO (DIFOUIOB OT 3aJIeKH, HAJIU-
YMe TOKPBIIIKH, COXPAHSIOIIEH aHOMAIIMI0, MUHUMAaJIbHOE BIMSHHUE BTO-
PUYHBIX (haKTOPOB, MPUBOJISIIINX K Pa3pylICHHIO aHOMaiU. B Takux Omna-
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TOMPUATHBIX YCIOBHSAX OWTYMHUHOJIOTWYECKAsh AHOMAIUS TIPOSIBIIACTCS
KOHTPACTHBIMH TTOKa3aTeNIIMHA HA CHHT€HETHYHOM (DOHE.

B ocHOBY nuarHOCTMKM OMTYMHHOJOTMYECKHX aHOMAJIMH, I'eHe-
THUYECKH CBSI3aHHBIX C 3aJI€KaMU, ITOJIOKEHBI CIEAYIOIINE TIOKa3aTeIH .

1. [NoBblIeHHOE coAepkaHUue OUTYMUHO3HBIX KOMIIOHEHTOB B Oa-
nmance OB g TeppureHHOTo paspe3a W HepaBHOMEPHOE (MO3aHdHOE)
OUTYyMOHACBHILICHNE KapOOHATHBIX KOMIUIEKCOB, COTJIACYIOIIEECS C M3-
MEHEHHEM KOJUIEKTOPCKHX CBOMCTB 3THX OTJIOKeHHMH. V3MeHeHue B
Oanance OB, BbI3BaHHOE NPUTOKOM MHUTPALIMOHHBIX KOMIIOHEHTOB 3a-
JIKH, TIPUBOIUT K PE3KOMY TOBBIIMIEHUI0 OUTyMOMIHOTO KOd(hduIm-
eHta f3, coctasistoniero 300-500 mr/r C,, 1 601EE.

2. Huskuii mapamarsetn3sm OB BciieAcTBHE mpeoOiajaHus B €ro
OanaHce OUTYMHHO3HBIX KOMIIOHEHTOB, XapaKTEPU3YIOIIUXCSl HEBBICO-
KOW KOHLIEHTpaleil napaMarHuTHBIX LIEHTPOB.

3. Ilpeobnaganue B KOMIIOHEHTHOM COCTaBe OMTYMOM/Ia MaCIISTHOM
(dpakiym, KOIU4ecTBO KoTopoi mocturaet 50 % u Gosee, mpu HU3KOM
conep:xanuu achanbTeHOB. Bricokas nHGOPMAaTUBHOCTH 3TOTO MOKa3a-
TeJIsI OCHOBAaHA Ha TOM, YTO KOJIMYECTBEHHOE MpPeoOagaHnne MacisiHOM
¢dpakuum B coctaBe OUTYMOUIa PETbHO IPY HAJTMYUH MUTPAIIMOHHOTO
MOTOKa YIJIEBOAOPOIOB. B 30HaX rHMIEepreHHOro OKUCIIEHHS KOJIHYe-
CTBEHHBIE COOTHOIIECHHUS] KOMIIOHEHTOB OUTYMOUAA CIIBUTAIOTCS B CTO-
pOHY TpeobnaiaHus CMOIUCTO-achaTbTCHOBBIX COCTUHEHUH; Hanbo-
Jiee 3aMETHO BO3pAcTaeT coiepkaHue ac(haabTEeHOB.

4. AHanorus CTPyKTYPHBIX IPYyNIl U MX COOTHOIIEHHH B KOMIIO-
HEHTaX OMTYMOWJa U B COOTBETCTBYIOIIMX (pakuusx Hedreil. B aTom
MoKa3arene MPOSBISIFOTCS BCe TOHKOCTH T'€HETHYECKOH yHAcle0BaH-
HOCTH, TaK Kak AJsl Kaxaou ¢pakuumu HedTed crenuduyHbl ompene-
JIEHHBI HAOOp CTPYKTYp M ONpeiesieHHble MX COOTHOIIeHHud. Macna
ouTyMowm/a He cojiepKaT KHUCIOPOAHBIX CTPYKTYp W JJIMHHBIX napadu-
HOBBIX LIeTel, mapaduHO-HaQTEHOBBIE CTPYKTYPBI 00J1a/1al0T BEICOKON
CTETIEHBbIO PAa3BETBICHHOCTH, TOJOSACPHBIE apOMaTUYECKHE TPYIIH-
POBKH HE MMEIOT TTyOOKOTO COMNPSDKEHHS C JAPYTMMH THUIIAMH CTPYK-
Typ, T.€. ¢ppakuus obnagaer YB coctaBom.

5. DnemenTsl o0mHOCTH YB cocraBa OMTyMOouaoB u ¢uirouIoB 3a-
nexu. EcTecTBeHHO, 4TO ATOT MOKa3aTelb Cle/lyeT pacCMaTpuBarh B Ka-
YeCTBE MPSMOT0, OTPAXKAIONIETO TEHETHUECKYIO CBS3b OMTYMHHOJIOTHYe-
CKOW aHOMAJTMH C 3aJISKbIO IS PAailOHOB, T€ TAKOBbIE 00HAPYKEHBI.
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Ma30BbIM KapoTaXx U ra3zoBasl CbemkKa No CHery

BaxxHOi1 4acThIO Te0I0ropa3BefOUHbIX padoT MpHU pas3Beake HedTs-
HBIX ¥ I'a30BBIX MECTOPOXKICHHUHN SIBILIOTCSA T€0(H3NIECKUE U TeOXUMUYe-
CKHE METOIbl HCCIICIOBAHUSI CKBAXKHH, HA3bIBAEMbIE KAPOTAKEM.

Cy1ecTBeHHON YacThIO 3TOTO KOMILIEKCA SBJSETCS Ta30BBIN Ka-
POTaXX — KapOTaX, OCHOBAaHHBIA HA N3yYeHUHU (PU3NYECKUMH METOJIaMH
CONIEp’KaHUsl M COCTaBa YIIIEBOAOPOAHBIX Tra3oB (YB) m OutymoB B
npombiBoyHOH xuakoctd (IDK) B mpouecce Oypenus, a Takxke mapa-
METPOB, XapaKTEPU3YIOIIUX PEKUM OypeHHsl CKBa)XMHBI. 1'a30BbIi Ka-
POTaX B OTJIMYME OT APYI'MX BUAOB KapOTaKa, PEIIAIOLINX 3a7ady BbI-
JIeNICHHS B pa3pe3e CKBAKUHBI HeTEra30HOCHBIX TIACTOB M MX OLCHKH
M0 KOCBEHHBIM NPU3HAKaM — H3MEHEHHIO (DU3NYECKUX CBOWCTB TOPHBIX
MOPOJ, SIBIAETCS MPSIMBIM METOIOM, PEIIAIOIIMM 3Ty 3afady Hero-
CPEICTBEHHO IO M3YUYCHUIO COACPXKaHHUs U cocTaBa YB B TOpHBIX IO-
poaax, nepeceKaeMbIX CKBaXKUHOM.

[lepcriekTrBO# HaTbHEHINETO PA3BUTHS Ta30KAPOTAKHON CITYKOBI
ABJSIETCSl €€ IepepacTaHhe B CIIy)KOy KOMIUIEKCHBIX HCCIIEIOBaHUI
CKBa)XHMH B TIpoliecce OypeHHs, 00eCIeUNBAIOIIYI0 ONTHMHU3AIHIIO TPO-
necca OypeHUs! TITyOOKUX Pa3BeJOYHBIX CKBAKHUH C MOTYYCHHUEM MaK-
CHUMaJIbHOIM MH(OpPMAaLIUK O pa3pe3e CKBaKMHbBI, HATMYUY B HEM HedTe-
razoHocHsIx mopoa (HI'TI) n ux xapakrepucTukax.

['a30BBIM KapoTaxeM Ha3bIBaeTCSI KOMIUIEKC HCCIIEAOBAHUI CKBa-
JKHH, BKJIIOYAIOIUN H3y4YeHHe 00BEMHOIO COAEPKaHMS M COCTaBa ra3os, B
MEPBYIO ouepenb YB B NPOMBIBOYHON JKUIKOCTH, 3BaKyHpyeMoOW W3
CKB&XUHBI, U3MEHEHHSI TEXHOJIOTMYECKUX IapaMeTpOB, XapaKTEpU3YIO-
HIMX PeKUM OypeHHs! CKBaKHHBI, & TaKXKe 0TOOp M HCCIE/OBaHKE ITamMa
(kapotax mo nuiamy). ['a30BbId KapoTak MpPEACTaBIsieT COOOW TPSMOi
METO/]I BBIIENEHH TUIACTOB, cofiepaumx YB, B pa3pese ckBaxuHbl. OH
MpeHa3Ha4YeH IS U3y4eHHs Te0JIOTMYECKOTro pa3pes3a CKBaKUHBI, Orepa-
THBHOT'O BBIJICJICHUS] B HEM IIEPCTIEKTUBHBIX Ha HE(Th U ra3 MHTEPBAJIOB,
JETaJbHBIX TeO(PU3NUECKUX HCCIIEIOBAaHWN M OMpOOOBaHHUA IUIACTOB, a
TaroKe MMPOTHO3HOM OIIEHKH XapaKTepa UX HACHIIICHHUS.

O6ocHOBaHue 6MOreOXMMUYECKOro MmeToaa NOUCKOB
3anexen YB u Mukpobunonornyeckue nokasarenu
HedTera3aoHOCHOCTH

[Ipu onpenenennu macmraboB Murpanuu Y B u3 3anexei Hedtu u
rasza BeChbMa Ba)XHO YYHTHIBATH JESTEILHOCTH MUKPOOPTaHU3MOB, IIIH-
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POKO Pa3BHUTHIX B BEPXHHUX YACTAX OCAJOYHOIO yexia, ruapocdepe u
OKOJIO3EMHOM MPOCTpaHcTBe. B yacTHOCTH, GONBIIYIO POSIb B YHUUTO-
skeHUH Y B razoB urpaer rpynmna 0akTepuil, OKUCIIAIONNX METaH U €ro
TOMOJIOTH,, TIpEACTaBJIeHHAas B OCHOBHOM Pseudomonas u My-
cobacterium. OfHa Ki1eTka OaKkTepHid, OKUCISIONIMX Ta3000pasHeie YB
npu Temmeparype 27-30 °C, motpe6msier B wac 2 * 1072 — 5 - 107 m
MporaHa Wil MEeTaHa.

B Hactosmee BpemMst MOXKHO CUMTaTh TBEPJAO YCTAHOBJIEHHBIM, YTO
YIIIEBOJOPOIOKUCIIAIONINE MUKPOOPTaHU3MBI PACCEISIFOTCS] IOBCIOMY, I7IE
MPY HATAYAW KUCTIOPOJIa BO3AyXa MOSBISIOTCS Ta3000pa3Hble WITH JKUJI-
kue YB. Cpenamu oOMTaHMs 3TUX OaKTEpHid SBIIAIOTCS IOANOYBCHHBIC
OTJIOKEHHMS U MOA3EMHBIC BOJIBI B 30HE HETSHBIX U Ta30BBIX MECTOPOXK-
JICHUI 1 TIOI3EMHBIX Ta30XPaHIIIHII, YTOIBHBIE TOJIM W BMEIIAOIIHe UX
TIOPOJIBL, & TAKXKe TPHUIOHHBIE OCAIKU W TIPUIOHHBIE BOJBI MOPEH U APY-
THX BOJJOEMOB, BO3YIIHBIE MACChI M CHEXHBIN TTOKPOB.

PazButne Gaktepuii, okucistommx Y B, B OTACIBHBIX CIyYasx MOXKET
OBITH HACTOJIPKO MHTEHCHUBHEIM, YTO BECh MUTPHPYIOMINI TOTOK Y B momn-
HOCTBIO YPaBHOBEIIMBACTCS Ta30MOTTIOTUTENBHOM AESTEILHOCTBIO OaKTe-
puii, 00pa3yIoIMX HaJl 3aJI€KbI0 MOIIHBIN OaKTepUaIbHBIN (IIBTP.

B 30He razo0akTepUANBHBIX CKOTUICHHH, WMEIOMINX JIOKAIbHBIH
xapakrtep, HaOIroMaeTcss JOCTATOYHO TECHAst KOPPEISIUsI MEXIy IaH-
HBIMH Ta30BBIX U OaKTepHATBHBIX ompeneneHrnii. OHa MOXKET HOCHUTH
MPSIMON WM OOPATHBIA XapaKTep B 3aBUCHMOCTH OT WHTEHCHBHOCTH
MPOIECCOB MUTPAIMK U Ta30IMOTIOTUTENFHONW CIOCOOHOCTH OaKTepu-
aNbHOTO (QUIIbTpa

[IpakTika mokasana, 4YTO MUKPOOPTaHU3MBI HE TOJBKO ITOMOTAIOT
0OHapyXHMBaTh 30HBI CKOTUICHHUS Oy KIAIOIINX Ta30B, HO, YTO OCOOEH-
HO Ba)KHO, CIIOCOOCTBYIOT PE3KOMY CHMIKEHMIO KOHIIEHTpAIMii MeTaHa
Y TSDKEJIBIX YTIIEBOIOPOJIOB B MTOI3EMHBIX BOJIaX U MOPOJIAX.

JlaHHBIE MHOTOJIETHEr0 HM3y4eHHs MHUKPOQIOpPHl MOA3EMHBIX BOJ
Ha IUIOMAAN ACHCTBYIOMIMX U NMPOEKTUPYEMBIX Ta30XpaHMIIHI ITOKa-
3BIBAET, YTO HAMOOJbIIAsS MHTEHCUBHOCTH MPOIECCOB OAKTEPHUATBHOTO
okucnenus Y B nabmronaercs B untepsaie 0-300 m.

Takum 00pa3oM, TEOPETHUECKHE MPEANOCHUIKA U MPAaKTUKa IPO-
BEJICHHsI ra300aKTEePHATbHBIX CHEMOK ITOATBEP)KIAIOT BO3MOXKHOCTD
ACCUMIISAIIMN MUKPOOPTaHU3MaMH Ha OTIEIbHBIX YUaCTKaX 0CaI0UYHOM
TOJIIM 3HAYUTEIBHOM YacTH ra3a, MUTPUPYIOILETO OT ra30HE(TIHBIX
3aie’kel K THEBHOM MOBEPXHOCTH.
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Buoxumuyeckue mporeccsl OKUCIIeHUs: Y B, npoucxosiiye B BO-
JIOHACKIIIEHHOW cpeJie, IPUBOAIT K MU3MEHEHHUIO COCTaBa BOJ, B 4acT-
HOCTH K YMCHBIIICHHUIO COJCPKaHUsI CYyIb(aToB B BOAAX, MOBHIIICHHIO
KOHIICHTpAI[MK THAPOKAapOOHATOB U T.I. KpoMe TOro, BOCXOISIIUI 10~
TOK ()JIFOMJIOB B 30HAX MECTOPOXKJCHWI BEAECT K OOOrallleHUIO BOJ,
PaCIOJIOKCHHBIX HaJ 3aJeKaMH TFOPHU30HTOB TAKMMM KOMIIOHCHTaMHU
OB, xak 6enzon, Tomyon, ¢eHoJ, aMMOHHH, Hof, dhocop u apyrue,
KOTOpBIC HECYT MH(POPMAIMI0O O HAIMYHMU 3aJIeKed HeTH M ra3a Ha
ryoune. B pe3ynbrare Bcex OTMEUEHHBIX MPOIECCOB B BOJAX M MOPO-
JlaX BEpXHUX YacTel paspesa HaJ 3aiexamu GOPMHUPYIOTCS pa3IHyHO-
r'0 pojia TUAPOTra300MOXUMHUIECKHE aHOMATUH. TakuM o0pa3oM, TeCHast
T'CHETHUYCCKAsa CBA3b MC)KI[y Ta30BbIMH, 63KT€pI/IaJ'IBHBIMI/I nu FI/IILpOXI/I-
MUYCCKUMH TIOKA3aTeNsIMH OIpe/eNsieT HeOOXOAMMOCTh UX KOMILICK-
CHUPOBaHUS MPHU FEOXMMUYECKUX TOUCKAX 3aliexeil HeTh U rasa, mpo-
BOJIMMBIX B BEPXHEH 30HE 0CaJ0YHOI0 YeXJIa.

BeiBoa. ['eoxumuyeckue ucciaeqoBaHUs B HACTOSIIEe BpeMs pac-
CMaTpUBalOTCA Kak COCTaBHas YacTh KOMIUJIEKCa ITOMCKOBO-
pa3BelouHBIX paboT Ha HE(TH U ra3 B JOOBIX PETMOHAX TEPPUTOPHUI H
AKBAaTOPHH U MCHOJB3YIOTCS Ha pa3ianyHbIX dTanax. [lo knaccy pemae-
MBIX 3a[a4 OHH [TOJPA3ACIIIOTCS Ha CIEIYIOLIIe TPYIIIbL:

1) reoxuMHYecKHe METOJIbI MPOTHO3a BEPOSTHOW HedTerazoHoc-
HOCTH PErHOHAJbHBIX U JOKAIBHBIX 3JIEMEHTOB, HE(TETEOI0TNIECKOTO
paiioHupoBaHMs (METOAbl TUATHOCTHKHM M BhIAENCHUS HedTe- M raso-
MPOM3BOISIIUX OTIIOKEHUH, OIICHKH HedTe- U Ta3000pa30BaHusl B HUX,
BKJIIOYAsl ONpeJesieHne Mane000CTaHOBOK OCAIKOHAKOIUICHUS M TIIy-
OMH MaKCHUMaJIbHBIX MAJICONOTPY>KEHUH, PEIIeHne TeHETUYECKUX 3a/1a4
HedTera3o00pa3oBaHus; METOMbI BBISIBICHHS YCJIOBWI TMEPBHYHON H
BTOPUYHON MHIpalMy YTIEBOJOPOJIOB, YCIOBUN aKKyMYJSIMH U CO-
XpaHEeHHUS UX B JIOBYLIKAaX, KOJIWYECTBEHHOTO MPOTHO3a HedTerasoHoc-
HOCTH, B YACTHOCTU O0bEMHO-TEHETHUECKUI METO U JIp.);

2) reOXUMHYECKUE METO bl TIOUCKOB MECTOPOXKICHNI HeTH U ra-
3a (I'TIHT), Bomenmme B re0IOTHUECKYIO JIUTEPATypy 110l Ha3BaHUEM
«IIPAMBIX TE€OXUMUYECKHX MOUCKOBY», HMEIOIUE CBOEH IENBIO OLEHKY
MPOAYKTUBHOCTH KOHKPETHBIX CTPYKTYp WM Tutomazen. OHM BKIO-
YalOT pa3iW4Hble BHUJBI TCOXHMMUYECKUX CHEMOK W T'€OXUMHUYECKUI
(B TOM YHCIIE ¥ TUPOJINTHYECKHIA) KAPOTaX;
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3) TEOXMMHUYECKHE METObI BBISBICHUS ITPOYKTHBHBIX ITUIACTOB B
MOMCKOBO-Pa3BEIOYHBIX CKBKMHAX (TIPEHMYIIECTBEHHO METO/BI Ta30-
BOTO KapoTaka M ONTYMHUHOJIOTHIECKHE).

[IpaBunpHasT WHTEpHpETAI TEOXUMHUYECKHX JJaHHBIX BO3MOXKHA
JIMIIb TIPA BCECTOPOHHEM y4eTe 0COOEHHOCTEH Ire0J0OrHuecKoro CTpOSHHUS
1 pa3BUTHA HeTerazoHOCHOTO OacceitHa. Upe3BhIuailHO BaKHBIM SIBIISCT-
sl KOMIIEKCHPOBAaHUE PA3IIMYHBIX METOJIOB, YTO TIO3BOJIIET OOJIee TOCTO-
BEPHO OMpEEIsITh BO3MOXHBIE MECTa CKOIUIEHHUH YIiIeBOAOPOJ0B. bob-
1I0€ 3HaYeHHE TAKKE MMEET MPaBUJIbHAS OLICHKA YPOBHS HHPOPMaTHBHO-
CTH PA3IMYHBIX BUIOB T€OXUMHYECKAX ChEMOK U FIX MECTa B 00IIEM KOM-
TUIeKce MOMCKOBO-Pa3BeOUHBIX paboT Ha HeTh U Ta3.

Bomnpocsl AJisi camonpoBepKu

1. HMaiite oOmIyr0 XapaKTEPHCTUKY T€OXUMHUYECKHX METOIOB HC-
CJIeIOBaHMsL.

2. KakuMu myTsMU IPOUCXOIUT paccesinue Y B u3 3anexeii?

3. KakoBa ponb ¢unsTpanuu, B Murpanuu Y B u3 3anexeii?

4. Yto BBI 3HaeTe 0 BO3MOXKHOCTH (pribTpanuu YBI uepes Bono-
HACBHIIIICHHBIC TJIMHUCTHIC OTJIOKEHHS, HAXOMSIIMECS MOoJ OONbIINM
JTaBJICHUEM?

5. Ha pernoHansHOM ypoBHE HCCIIEIOBAHUNA PEKOMEH/IYETCsl COCTaB-
JieHue rpaduueckux reOXUMUYECKUX NMpuiiokeHni. [lepeuricnure nx.

6. Ha yem ocHOBaH pazMOreOXMMHUYECKHUI METOJ TOHCKOB 3aJie-
xeit YB?

7. Kakne ra3oBble KpHTEpUU NPOTHO3a HE(PTErasoHOCHOCTH BHI
3HaeTe?

8. Ha yem ocHOBaH OMTYMHHOJIOTMYECKHH METOJ IIOMCKOB 3aJie-
xeit YB?

9. Uro Takoe ra3oBblii KapoTax?

10.Ha yem ocHOBaH OHMOr€OXMMHYECKUI METOJ TOWCKOB 3aJIeKeH
VYB?
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3AK/IIOYEHUE

I'eomorust HeTH M rasa CKIAIBIBACTCS HECKOJBKUX pPAa3/IEioB.
K ¢yHaaMeHTanbHBIM OTHOCSTCS: I'€0JIOTHSI MECTOPOXKIEHUH M yCio-
BUS 3aJIETaHUs B HUX He(TH U ra3a, MPOUCXOXKICHHE TOPIOYNX MCKOMa-
eMBIX; ycioBUs (OPMHUPOBAHUS HX 3ajlexeil; murpanus YB, 3akoHO-
MEpPHOCTHU pa3MelleHus CKorieHnil YB.

Bo Bpemenn 00beM U CTPYKTYpa T'€0JIOTHH FOPIOYUX UCKOMIAeMBIX,
KaK HAay4YHOM TUCIMIIMHBI MEHSUIUCh, MEHSJINCHh €€ METOAOJOornye-
CKUIl YPOBEHb U almaparypHo-MeTofosorudeckoe oobecneuernue. Coot-
BETCTBEHHO YBEIMUYMBAIICS 00BEM HAYKH, PACIIUPSUIUCH €€ OCHOBHEIC
MOJIOKEHUSI.

I'eonorust HedTr M ra3a Kak Hayka BO3HHKIA B cepeanHe XIX B.
Ha CThIKE MMHEPAJIOTUU ¥ TOPHOI'O fefia, Korjaa HedTh cTana 0oObeKToM
npoMbinuieHHOro ocBoeHus. B XVIII Beke NOsSBWINCH pa3iuyHble
KOHIENIIMA ¥ YMO3pHUTEIbHbIE BEPCUM KaK O HEOPTaHUYECKOM, TaK U
00 OpraHM4ecKOM NPOHMCXOXKICHUU He(TH, JHUILICHHbIE, KaK MPaBUIIO,
(akTHUeCKOH ¥ HAay4YHOH OCHOBBI W BO3HHUKAIOUIME KaK OTPaKCHHE
HENTYHHYECKOT0 U ITyTOHMYECKOTO HampaBieHWH B reonorud. beum
chopMynHUpOBaHbl TEOPUHN AHTUKJIMHAIIBHAS, TPAaBUTALMOHHAA U Oelb-
ToBas (teopus moscos). Hawano XX B. xapakTepu3ylOTCS MHTEHCHUB-
HBIM TIPUBIICYEHUEM B HAyKy O HE(TH JPYTHX TI'eOJIOTMYECKUX HAyK:
cTpaturpaduy, JUTOJIOTHH, CTPYKTYPHOW T€OJOTHH, HCTOPHUYECKON
re0JIOTUH, THAPOre0I0r Y, FTEOXUMHUH U Te0(PU3UKH.

Cepenuna XX B. — 3Tan HanOOJIee MHTEHCUBHOTO Pa3BUTHS T€OJIOTUH
He(TH U ra3a, mo0yKaaeMoro poCTOM TOMCKOBBIX padot. Ee sBomormoH-
HOE Pa3BHUTHE CONPOBOXIAaeTCs (YOPMUPOBAHUEM Psifia TIOJIOKEHHI:

— He(Th ¥ Ta3 MOYTH BCETJa MPUYPOUCHBI K OCAJOYHBIM TIOPOJaM
Y 3aHMMAIOT B HUX ITyCTOTHOE (IIOPOBOE, KABEPHOBOE MJIN TPELIUHHOE)
MIPOCTPAHCTBO;

— OCHOBHBI MEXaHH3M, PETYIHUPYIOMIMH pa3MelieHrne HeTH U Ta-
3a B 3eMHOW KOpEe 3TO WX I'paBUTAIMOHHAs AU depeHranyisi B THIPO-
JUHAMHUYECKOH cucTeMe Hep;

— TOCHOJICTBYIOIINN CTPYKTYpHOU (OpMOH, BMEIaroniei 3anexu
Y MECTOPOXKIEHUSI, ABJISIETCS] aHTUKIIMHAIG MW IPYTHE MTOTHATHE;

— HeTh M ra3 NMPaKTHYECKH HAXOMATCS B 00JACTSAX JUTUTEIHHOTO
NpornOaHus U HAKOTUIEHUsI KPYITHBIX Macc 0CaJA0YHBIX ITOPO/I.
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Ha sToM sTame Benuch HIMPOKWE HUCCIEAOBaHUS MO MpoOIeMe
MPOUCXOXKICHUS HEPTH M ra3a, Tak Kak 3(Q(QEeKTHBHOE MPOrHO3UPOBa-
HUEe He(PTEra30HOCHOCTH, N3YYECHUSI 3aKOHOMEPHOCTEH (hOPMHUPOBAHHS
U pa3MemnieHus TpeOyeT CO3JaHHus TEOPHH MPOUCXOXKISHHUS He(TH,
OXBaTBIBAIOINEH BCE 3TAIBI OT UCXOIHOTO BEIIECTBA IO HE(TH.
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