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Tema 3.

['EONMHAMUYECKAA SKOJIOITMYECKAA OYHKINA
JIMTOC®EPHI 1 EE IIPEOBPA3OBAHUE I10/]]
BJINMAHWUEM TEXHOI'EHE3A



OnpeneneHue, 3HaYCHUE U CTPYKTypa reOquHAMUYECKOM
AKOJIOTUYECKON (PYHKIIUU JTUTOCHEPHI

[lod eeoOuHamu4veckoU aKoroau4yeckou ¢byHKuyued riumocgepbl MOHUMaemcs yHKUUS,
ompaxarow,asi crrocobHocms fiumMocgepkbl 8r1UsMb Ha cocmosiHue buomsi, 6e3onacHocma
U KOMGOpmMHOCMb [poXusaHUsi Yeriogeka 4epes3 [rpupodHblie U aHMmMpPOoro2eHHbIe
(MmexHo2eHHbIe) 2eorio2uyecKue npouecchl U 6/1eHUs.

X nposiBrieHne u pasBuTMe B MNPUPOAHLIX YCMOBUSX CBA3AHO Kak C BHELHWMMU
KOCMUYECKMMN dpakTopaMu, Tak U co COPOCOM (paspsakon) Hanps»KEHUM B reopusnyeckmx
nonax 3emMnun, a BO3OenNCTBUE reosiormyecknx NpoLeccoB Ha OMOTY - C nepemMeLLeHnem
BelecTBa 3eMHOM Kopbl M npeobpasoBaHmeM penbeda. CnegoBaTensbHo,
reogMHaMmn4yeckme  3KOrormyeckme  cBoucTBa  niMtocdepbl  OBycnoBreHbl  Kak
9HEepreTMyecKkonm CcocTaBnsawlen nutocdepbl, Tak U OMHAMUKOM ee BeLeCTBEHHOro
cocTaBa, BKMwo4vasa penbedoobpasytowme daktopbl. CTaHOBMAEHME 3TUX CBOWUCTB
nuTocdepbl LWMAO NapannenbHo ¢ asonwuven 3eMnu u buocdepbl U OTNMYanochb
MyrbCaLUMOHHbLIM pa3BUTUEM. IMOXU aKTUBUIALIMKN reoriorMyecKknx npoLeccoB 1 katactpod
CMEHANUCb 3aTanaMmn ux 3aTyxaHus u ctabunusaumm. Ha coBpemeHHOM 3Tane ocoboe
3Ha4YeHne B OLIEHKE BIIMAHNSA HA BUOTY MMEKOT aHTPOMOreHHbIE reonorMyeckne npoLecchbl -
NOpPOXOEHNE 3MOXM TEXHOreHes3a, pPe3Ko YCUNMBLUEW akKTMBHOCTb W OMHAMUKY Kak
NPUPOAHLIX MPOLIECCOB, TaK W Bbi3BaBLEW K >XWU3HW pasBUTUE TaK Ha3biBaeMbIX
aHTPOMOreHHbIX reosIorM4YecKnX NPoLIECCOB.

OTNUUNTENBHON 4YepTon reognHaMUYecKOn YHKUMN ABMISIETCS BO3MOXHOCTb €€
peann3aunmn Kak HernocpeacTBEHHO B BMAE HErATUBHOIO MO OTHOLLEHUIO K BUOTE ABNEHMS,
TaK N OrnocpeoBaHHO - Yepe3 PECYPCHYHD, Fre0dU3NYECKYIO NITN TEOXUMUYECKYHO (PYHKLMN.
Tak, oueHKy nrowagHon 3po3mm MOXHO paccMmaTpmBaTb Yepe3 MHTEHCUBHOCTbL npoLecca n
NNoLwWagHY NOPaXXeHHOCTb UM onpeaeneHHONn TeEPPUTOPUM (reoanHaMUYeCKUn KpUTepum
OLIEHKM), NMNBO Yepes3 NOTEPHD UMM COKpPaLLEHWEe 3anacoB rymyca, 3eMesibHbIX pecypcoB
(pecypCHbIV KpUTEPUIN OLIEHKN).



CTpyKTypa reofMHAMHUYE€CKON SKOIOTrHYECKOM (DYHKIINHU
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JKONOTUYECKAA TEQOAHHA-
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APYrye npupoaHbie W 30HDI
TeEXHOFeHHbie NpolUeccs
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OnacHbie, B
TOM YHC/1E
KaracTpo-

pHiecKme

Hebnaro- -
NPUATHbIE leoauHaMUuecKHe

aHOMaNHH




CucreMaTuka reoJIOrM4eCKUX M JPYrux NPUPOAHBIX MPOLECCOB 110
WHTEHCMBHOCTH HEraTMBHBIX BO3J€HCTBUI HA OMOTY

NPOLECCHI, U3MEHAKOLLIME BE3ONACHOCTL W
YCNOBMA XKU3HKM YENOBEKA U BHOTHI

/\

KatactpodHueckne » onacHoie - HebnaronpuartHole -
HENOCPEACTBEHHAA YIpo3a MHIHU U3MEHEHHE YCNOBHUI XUIHEOEATENbHOCTH
MO YMCIY BOIMOXCHbIX KepTB N0 BO3MOXHOW NNOWAAN NOPKEHUR
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Ioaxoabl K cMCcTeMATHKE NMPHUPOAHBIX MPOLECCOB M0 XapaKTepy
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Karacrpodpuueckue u HeOJAaronpusiTHbie MOCJAEACTBUA MPOSIBJICHUSA
re0JIOrTHYEeCKUX U JPYruxX NPUPOAHBIX MPOLECCOB /I YeJI0BEKA B

HauMmeHOoB3HMe

3eMNeTpACeHHE
Liy=amm

PeyHbie
HZBOSHEHMA

M3sepHeHna
BYAK3HOS

Cenmn

Oononzesd

3AaBUCHUMOCTH 0T UX MHTCHCUBHOCTH

MHTEHCHMEHOCTD (B Dannax),

X3 paKTepPUCTHKE NPOUECcca B5I3DIE3OWAA NOCIEACTENA
NPOABAEHWA NPOLECC
o - HebnaronpuaTHDE
Ha3saHue M3reprembim YWMCAO TP3faUMK N0 KaTacTpoduueckme . X P
Wwxansi napameTp MHTEHCHMEHOCTH  NPM MHTEHCHEHOCTH pu
MHTEHCHBHOCTH
MSK-64 b 12 9-12 1-8
NOBEPXHOCTH 3LMNM
AmbpeMcu3a AMNAWTYA3 BOAHDE g 5-6 1-4
MoypoeHId  YpoEesHb Nogbema
nogvema BOAN M NAOWaAb 4 1 2-4
ELY. Y 3aTonneHuA
Crenesd
s MEX2HWNECKOrD,
PRAYEY  apmnseckoro u 3 12 3
PN XMMMYECKOrD
BO3ASHCTEMM
0 oGvessy OGbem BhHECeHHOTO A = A
TESPIOro MaTepuana
G CHOPOCTD CMEWEHUS 3 3 1-2

CMRULEHMNA



KaracTpoduyeckre mpoiecchl

*  ATmocdepHble BUXpU
*[bInIbHbIE M consiHble Bypu
*HaBogHeHuUs
*3eMeTpACEHUS
*/13BepxeHuns BySikaHOB
*CHeronagbl

*LlyHamu

*OnonsHu

*Cenu

*CHEeXXHble NaBUHbI
*Ob6Banbl g
*HaroHbl ==

—

«[enrnwmn -BHe3anHoe obpyLleHNe NoaMbIBaeMbIX NOTOKOM OGeperoB pycen B pesynbsrare ux
cnonsaHus,

*[1poBanl
*AHOMarbHble ra3oBblgeneHns N3 NogBOAHbLIX MEP3SbIX TOSLL




KapcroBsie nipoBaibl B I BaTemane




OnacHble IPOLIECCHI

3acyxu ‘ a
+OnyCTbIHWBaHNE
«[ledpnauns
*/I3MeHeHNs1 ypOBHS KPYMHBIX BO,EI,OeMOB
*OBpaXkHas 3p03/spmssssste s
*Op0o3us NoyB &
KapcToBblin npoued

*ABpa3sus




HebOnaronpusaTHbI€ IPOIECChI
" A ——————

-3a6onaunBaHme
*TepmMoKapcT
*Tepmoabpasus

-BokoBas U JOHHASA 3PO3NA

*Cydhdo3us
[lyyeHune

Hanegeobpa3oBaHue




COBpCMeHHBIG IrcoauHaMH4YCCKHUC 30HbI 1 daHOMAJIMU .]'II/ITOCCI)epBI N X S5KOJIOIMYCCKOC
3HA4YCHUC

» CogpeMeHHbIe 2eo0uHaMmu4yecKkue aHomMmariuu - 3TO NokanbHble
y4aCTKM 3eMHOMN KOpbl C aHOMasibHbIMU MO MHTEHCUBHOCTU
(amnnuTyoe) U MMNYNbCUBHOCTM (CKOPOCTW) MNPOSABNEHUAMU
reoguHaMn4ecknx npoLieccoB, XapakTepm3yoLLNXCA BOTHOBOW
NpUpOaON Pa3BUTUA.
KoHuenmyasnbHbIMU MOJIOXKEHUSIMU «3K0OJs102U4€CKoU
2e00UHaMUKuU» 18J11FOMcCsi:

—COBpPEMEHHOE HanpsKeHHO-1edOPMUPOBAHHOE COCTOSIHNUE 3EMHBbIX
Heap o6nagaer nNPOCTPAHCTBEHHO-BPEMEHHOW HECTabuNbHOCTbIO,
KOTOopasi HOCUT BOMHOBOW XapakTep C NepuoanYyHoCcTbio 2-3 roaa, 5-6,
11-13, 22-25, 60 neT;

—Ha dOoHe BbIpaXXeHHOW pernoHanbHON AnddepeHUNPOBaHHOCTH
HaMPs>KEHHOr0 COCTOSIHUSI 3EMHbIX Heap WMMEKT MECTO JlOoKamnbHbIe
aHoMarbHbIE MPOSBIIEHNS COBPEMEHHbBIX re0gMHaMNYECKMX NPOLECCOB
(reoguHamMmunyeckne aHomanuu). MHTEHCUBHbIE NoOKaribHble aHOManuu
BEPTUKAIbHbIX U TOPU3OHTAlNbHbLIX OBMKEHUMA 3€MHOW MOBEPXHOCTU
NPUYPOYEHbI K 30HaM TEKTOHMYECKMX HAPYLLUEHUW Pas3fMYHOro Tuna w
paHra WM uUX nNepecevYeHnsaM; 3TU aHOoMarsbHble [OBMKEHUS
BbICOKOrpaAMeEHTHbI (CBbie 50 MM/rod), KopoTkonepuoanyHbel (ot 0,1
roga 4o nepsBbIX NET), NPOCTPAHCTBEHHO NoKanu3oBaHbl (0T 0,1 KM o
nepBbIX 4ECATKOB KUITOMETPOB);

—0TMe4alTCA MNPOCTPaHCTBEHHO-BpEMEHHbIE 3aKOHOMEPHbIE CBA3U
mMexay reognHamMmmnyeckmm u (*)J'HOVI,EI,O,EI,VIHaMVI‘-IeCKVIM pexnmamum
O0Cao4HOro 4vexrna.




Bnusaue IrcOANHaAaMHN4YCCKNX HGOI[HOpOI[HOCTCfI J'II/ITOC(bCpBI Ha JIMTOTCXHHUYCCKHC
CUCTCMbly OKOCHUCTCMbI N YCJIOBCKA

‘IHnunauma pasnuyHbiX reosiorM4eckux npoueccoB
(onon3Hen,  3eMrieTpAceHUn, LyHamu, N3MEHEHUSA
YPOBEHHOIO pexmma BOOOEMOB U Op.), WUMEKLWNX
HernocpeacTBEHHOE BIIMAHME Ha OKPYXalLlyl cpegy U
YCNOBUA XU3HEOEATENbHOCTU 4erioBeKa, KOHTPOnupys
MacwTabbl  paspylwmnTenicHOM  OEATENIbHOCTU  9TUX
NPOLECCOB;

‘[lecopmupoBaHne  u paspyLleHne  UHXEHEPHbIX
COOPYXXEHUM WU TEM caMbiM BO3OENCTBME Ha OUOTY,
BKJTHO4as YerioBeka;

*YCUNEHUS  KOPPO3MOHHbIX  MPOLECCOB,  MOCKOSIbKY §
aKTUBM3aUMSA PasnoOMOB COMNPOBOXOAETCA YBENIMYEHUEM |
KOHLUEHTpauum XMUMUYECKU arpeccmBHoro dnwonga B
nokKarnbHbIX 0ObemMax;

«Co3gaHue MUIPaLIMOHHbIX YCIOBUN ans
pacnpocTpaHeHNa NOTEeHUMAaNbHO 3KONMOrMYeCcKn BpeaHbIX
BeLLecTB. N




Kpurepuu omeHKM COCTOSIHUS IKOJIOI0=re0AMHAMUYECKUX YCI0BMIl,
00yCJIOBJIEHHBIX NMPOSIBJICHHEM I'eOAUHAMHUYECKON IKOJOTHYeCKON
GyHkuuu Jurochepsl

reoaMHaMmyeckue, oueHumBawlwme macwTtadb wu
MHTEHCUBHOCTb Pa3BUTUS reosiormyeckmnx
NpPoOLECCOB;

XapakTepusyLwime BO3MOXHbIE  3KOMOrM4YecKu
HebnaronpuATHbIE  U3MEHEHUA  abUOTUYECKUX
KOMMOHEHTOB nNaHAaladTa WU €ero JUTOreHHoOW
OCHOBbl B pe3yribTate akTUBHO [OENCTBYIOLLNX
reosiorm4yecKkmx NpPoLEeCCoB;

buonornyeckne, XxapakTepusylolliue M3MeHEeHUe
pa3HbIX NpeacTaBUTeENen DNOTbI N UX KOMMIIEKCa B
LierioMm;

coumnalribHO-OaKOHOMUWU4YECKNE.



IToka3zare/id OLEHKH COCTOSIHUSA 3KOJIOI0=Ie0JJ0rn4eCKuX
YCJIOBHMH N0 XAPAKTEPY U MHTCHCUBHOCTH

CocroRanme
3KONOro-

akonormycexmx CTabunusmpo-

YyCAOBMM

Yaosneteopn-
TenbHOS

YcnosHO
VAOBNETEODM-
TenbHoe

Heyaosnerso-
pHTENbHOS

Karacrpodwm
Yeckoe

B3aBWMECH

BpemenHo
crabunmaunpo-
BaBWMECA

He CHMX3I0T KNACC COCTOAHMA

He senawTca
HEeraTMEHbIM

daKTopom

Ouexka no
NPOrHO3HOM

Kapre

OnonsHmu

O6vem, m3
rnybuKa
CMEWEHWA, M

Ao 5

5-20

20-50

>50

Oencreyowme

Crenexb
3KTMBHOCTH
(nnowagp co cne-
[3MK NOABVMKEK)

<0,5

0,05-0,25

0,25-0,50

>50

Cropocto
CMELWEHMA

n e m/rog

n * m/mec

n* mfcyr

nem/c



IToka3aresm OLEHKH KJIACCA COCTOSTHUS IKOJIOT0=re0JI0rM4eCKuX yCJIA0BUU
YXYAIIAKIIMX KAa4eCTBO NMPUPOAHON Cpelbly KOM(POPTHOCTH NMPOKUBAHUS

YJEJI0OBCKA
OnycToiHMBaHME Lednayma BropnyHoe 3aconexne
(nopaménnocTs), % NopaxéxHocTd, %
Cocroanmne - 2 Copepxanne
3Konoro- YmepeHHon v UHTeHCHE- nerko
Y 4 BDICOKON WHTEHCHMBHOCTH D, Mnowagp,
reonorme—v MEepeHHOH uHTeHCcHe- HOCTD, T/ra % PacTESOpPHMDBIX
CKMX YCNOBMH MHTEHCHMB- MHTEHCHME- (rop. A cwmbiT, oot lop,  ©™OA conen,
HOCTH HOCTH MeHee S()) % rop. A ok r/100 r rpyHTa
A r
Y,
=l <10 <5 <10 <5 fo 3 <5 <0.01
pUTENbHOE
Ycnoewo
YAOBNETBO- 10-50 5-25 10-50 5-25 3-10 5-20 0.1-04
pUTENbHOE
—~ b
eyaoener > 50 25-50 > 50 25-50 10-20  20-50 04-08
BOpPMTENDHOE
KatacTpo- > 50 > 50 >20 >50 >0.8

Puyeckoe



T'eosornyeckue nMpouecchbly MPeaCTABISIONME MPAMYIO
y
YIPO3Yy KM3HHM M CyHIECTBOBAHUIO OMOTHI

Cenu NaBuHbl Obsansl
: s 30Ha 3KONO-
ry > 330BbIM i Pimcsitn FUYECKO
i 3 beM BbIHOCA S e [MYECKOro
Ceneeom R nogeepxeHHon Obvem, [lopamweH- 06 -
CeTH, P : BO3AEHCTBMIO m3 HOCTb, % BEM, M cocroanms
KM/KMm2 cocvraann - nasuH, % BuoTel
FOLLEU, TBIC.M
<0,1 nel <5 10 <5 EavHUUDbI Hopma
0,01-0,05 nel0 5-25 102-10% 5-25 n e (10-100) Puck
0,05-0,10 ne100 25-50 10°-10° 25-50 n e (10%-10%) Kpu3uc

>01 ne 1000 >S50 107 >S50 nel10® Beacrsue



bunosiornueckue m IJKOHOMHUYECKHE KPpUTCPHUHU OICHKH COCTOAHUA
IKOCHCTEM OT BO3JEHCTBHMS I'e0JOrHYeCKHX U APYI'UX NMPHUPOAHBIX

COCTOAHME 3KOCUCTEM NOA BO3ASHCTEUEM

Kputepuu MNapameTpbl NPMPOAHO-aHTPONOreHHbIX GaxKTopos
OUESHKM OUEHKHN
Hopma Puck Kpu3nc beacrsue
Yucno yenoseye-
buonormueckue OtcyTCcreyioT o 30 31-1000 >1
CKUX EepTs v A i

M -
JKOHOMHYECKHE a're;iuanbnbm < 1 ToIC. 1-500Teic. 0,5-50mnH  >5mnH
yuwepb 8 MPOT



