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1. 3AT'AJIBHI BITOMOCTTI ITPO I'EOJIOT'TIO

HAyKaMH

I'eonocis — 11e HayKa 1po 3eMito, ii OyJ0BY, CKJIal, MOXOAKEHHs, ICTOPII0 PO3BUTKY Ta MPOLIECH,
110 Bi10yBalOThCSA B 11 HaJpax i Ha MOBEPXHI.

OO0’exTH TOCTIIKEHHS reosorii: 3emiis B HuioMy sK IutaHeta COHAYHOI CUCTEMM; 3€MHA KOpa,
MaHTis Ta SAPO; TIPChKI MOPOAM (MarMaTd4Hi, OCaIoBi, MeTaMop(iyHi); MiHepald; reoJoriuHi
nporecH (ByJIKaHI3M, TEKTOHIYHI PyXH, BUBITPIOBaHHS, €po3is); POJOBHUINA KOPUCHUX KOIAJIMH;
reoJIOTiYHa iCTOPis 3eMili Ta PO3BUTOK JKUTTSL.

OCHOBHUMM 3aBIAHHSIMH T'€0JIOTIi € BUBUCHHs OyJOBU Ta CKJIQZAy 3€MHOI KOpPH; TOCIIIKEHHS
TEOJIOTIYHUX TPOLECIB 1 3aKOHOMIpPHOCTEH X pPO3BUTKY; BCTAHOBJICHHS BiKYy TIpCBKUX MOpiA 1
reoJIOTIYHUX MOJ1H; MOIIyK, PO3BiJKa Ta OLIHKAa POAOBHUIL KOPHUCHUX KOIAJIMH; IPOTHO3YBaHHS
TeOJIOTIYHUX  HeOe3meK  (3eMIIeTpycH, 3CyBH, BYJIKAaHIYHI BUBEPXKCHHs); 3a0e3MCUCHHS
palioHaJIbHOTO BUKOPUCTAHHS HAJIp Ta OXOPOHH I'€0JIOTTYHOIO CEpPelOBHILA.

['eosoriss € KOMILIEKCHOIO HAYKOIO 1 BKJIIOYAE OaraTo CHeEIialli3oBaHMX Taly3ed, cepel SIKUX
OCHOBHHMMU €:

Minepanocis — Hayka, 0 BUBYA€ MiHEepasu (MIPUPOTHI TBEPAL XIMIUHI CIIOIYKH), iXHIA XIMIYHUHA
CKJIaJl, BHYTPILIHIO CTPYKTYpy (kpucranorpadiro), ¢i3sMuHi BIACTHBOCTI, IPOLECH YTBOPEHHS Ta
3MiHU B 3eMHill Kopi. BoHa TakoX IOCIiIKy€e 3aKOHOMIPHOCTI MOIIMPEHHSI MiHEpaliB, METOAM iX
CHHTE3y Ta NpaKTUYHE BUKOPUCTaHHA. MiHepayoris MOKJIMKAaHA CHPUATH 3aJ0BOJIEHHIO HOTPEO
JIIO/ICTBA Y MiHEpaJIbHIN CUPOBHHI Ta ii palioHaJIbHOMY BUKOPUCTAHHI.

llempoecpaghia — Hayka, sika 3aiiMa€eThCS OMUCOM, KIacu(iKalli€lo Ta BUBYCHHIM MiHEPaJIbHOTO,
XIMIYHOTO CKJIaAy, TEKCTYPH Ta CTPYKTYpH TipchKuxX nopia. Bona gocmimkye ymMoBH (hopMyBaHHS,
MOXO/’KEeHHS (TeHEe3HC) Ta MOMIMPEHHS MopiJ y 3eMHil kopi. YacTo nmeTporpadist po3riasgaeTbes siK
OIMCOBa YaCTHHA MIMPIIOi HayKH — neTpostorii. [letporpadis mupoko BUKOPUCTOBY€E MIKPOCKOIIYHI
METOAM JOCHI/PKEHHS Yy TOJIAPU30BAaHOMY CBITJII (Mojisipu3aliiiHa Mikpockomist). JlociipKeHHs
JIONIOMAraloTh y MOIIYKaX KOPHCHUX KONAJIWH, 1HXXEHEPHO-TeOJIOTIYHUX pPOoOO0Tax Ta pO3yMiHHI
re0JIOrYHUX MPOIIECIB.

Jlimonozia — Hayka, 110 BUBYA€ OCAJOBI TipChbKI MOPOIH, iXHIM ckian, OyaoBYy, MOXOKEHHS
(reHe3muc) Ta 3aKOHOMIPHOCTI MPOCTOPOBOTO PO3MilIeHHsA. BOHa MOCIiKy€e MPOIECH YTBOPEHHS
0caliB (CeIUMMEHTOreHe3), IX NepeTBOPEHHS Ha MOPOH (JllareHes3, KaTareHes) Ta J1ornomMarae nouryky
KOPUCHMX KONAJMH. 3a KOPJOHOM L}0 HAyKy 4acTO Ha3WBalOTh celuMeHTojoriero. Jlitomoris €
BaXJIMBOIO YaCTHUHOIO ImeTporpadii, ska (GokycyeTbcs came Ha eK30r€HHHMX (30BHIIIHIX) Mpolecax
YTBOPEHHS MOPiA.

l'eoximisi — HayKa, sIKa BMBYAa€ XIMIYHUH CKiIajJ 3eMili Ta 1HIIMX IUJIAHET, 3aKOHU PO3IMOJLTY,
Mirpauii Ta KOHIEHTpallli XIMIYHUX €JIEMEHTIB 1 130TOIIB Y PI3HUX T'€0JIOTTUHUX 000JIOHKax (Kopa,
MaHTis, rifpocdepa, atmocdepa, 6iocepa) Ta mpouecax, Takux sk GOPMyBaHHs TIPCHKUX MOPIJ,
I'PYHTIB, IPUPOJHUX BOJI, a TAKOXK BIUIMB )KMBUX OPraHi3MiB Ha IIi npolecu. BoHa nosicHioe, yomy
€JIEMEHTH PO3TAIllOBAaHI CaMe TaK, a He 1HaKIIe, 1 sIK BOHM MEPEeMIIIyIOThCsl B IPOCTOpI Ta 4aci,
BUKOPHUCTOBYIOUH MPHUHILIMIK Cy4acHOl Ximii Ta dizuku. ['eoxiMist gjormomarae 3po3yMiTH MPOIECH
¢dbopmyBaHHS 3eMJli, MOXO/PKEHHS! KOPUCHUX KOIAJIMH, @ TAKOXK BUPIIIYBAaTH €KOJOTI4HI MPoOIeMHU
Ta MMUTAHHS OXOPOHH HABKOJHUIIHBOTO CEPEIOBHUIIIA.

Icmopuuna 2ceonocisi — HayKa, sKa BUBYAE MOCIIAOBHUI PO3BUTOK 3eMili, GopMyBaHHS ii 3eMHOT
KOpH, 3MiHM (i3uKo-reorpa@iyHUX YMOB Ta €BOJIIOIII0 OPraHiYHOTO CBITY MPOTATOM YcCi€i
reoJIOTi1YHOI icTopii. BoHa peKOHCTpYI0€ MUHYIII €MT0XH, 6a3yI0YHCh Ha cTpaTturpadii, maJeoHTOIOoT1T
Ta TEKTOHILI JJIs1 MPOTHO3YBAaHHS KOPUCHUX KOMAIMH. [cTOpruYHa reosoris 103BOJISE€ BIATBOPUTH
KapTUHY Te0J0T1YHUX MPOIIECiB, 1110 BIIOYBaIHUCS MUIBHOHH POKIB TOMY.

Cmpamuepaghisi — po3/11 ICTOPUIHOI T€0JI0T11, 110 BUBYAE MOCITIIOBHICTh (POPMYyBaHHs, IEPBUHHI1
B3a€MOBIIHOCHHM Ta reorpagiyHe TMOIIMPEHHS IIapyBaTUX OCAJOBUX, BYJIKAaHOTEHHHUX 1
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MeTraMOppIYyHUX TipChKMX Topil. BoHa BW3HAauae BIAHOCHHMM T'€OJIOTIYHMA BIK TOPI,
BCTaHOBJIIOIOYH, SIKI TUIACTH YTBOPHJIUCS panimie, a ski mizHime. Ctpaturpadis € oCHOBOIO st
CKJIaJIJaHHS TCOJIOTIYHUX KapT 1 JI0IIOMarae BCTAaHOBJIFOBATH €TaIld PO3BUTKY Oiocdepu.

Ilaneonmonocia — HayKa, 110 BUBYAE BUMEPIII OpraHi3Mu (TBapuHH, POCIHHHU, MIKPOOPTaHi3MH),
IXHIM 30BHIIIHIH BUIIISAA, 010J0T14HI OCOOIMBOCTI, CIIOCIO JKUTTS Ta €BOIIOLII0 HA OCHOBI BUKOITHHX
PEIITOK 1 CHIMIIB KUTTENISUIBHOCTI. BoHa 00'e1Hye MeTonu 0i0JoTii Ta reoiorii A peKOHCTPYKIT
€KOCHCTEM MUHYJIOTO Ta BUBHAYEHHS BIKY Iipcbkux nopif. [1aneoHTonoris pekoOHCTPYIO€E CBIT, SIKUN
iCHYBaB MUIBHOHH POKIB TOMY, JOMOMAararouu 3p03yMiTH MicCIle JTIOAUHU B icTopii Oiochepu.

Texmomnika — HayKa, 1110 BUBYA€E Oy0BY, pyxH, Aedhopmallii Ta po3BUTOK 36MHOI KOPH 1 JTiTochepu
3arasioM. BoHa mociiKye TeKTOHIYHI MPoLecH, M0 (OpMYIOTh PENbe], CIPUUNHSIIOTH 3eMIIETPYCH
Ta BYJIKaHI3M, a TaKOX 3aJsiTaHHA TIPCHKUX MOpia. BakimuBa i MOIIYKY KOPHUCHHMX KOIAJIHH,
BUBYCHHS 3eMJIETPYCIiB Ta IPUYMH BUHUKHEHHS pebedy.

l'eomopghonocia — Hayka, 1O BHUBYAE peENbe] 3€MHOI MOBEPXHI, WOTO 30BHINIHINA BHIJIAL
(Mopdoutorito), MOXomKeHHS (TeHEe3uC), BiK, ICTOPII0 PO3BUTKY Ta CydacHy AWHaMiKy. Bona
JOCTIKY€E AK CyIIy, TaK 1 IHO OKeaHiB, B3aEMOIII0 30BHIIIHIX Ta BHYTPIIIHIX MPOLECIB, a TAKOK
MPOTHO3Y€E 3MIHM penbedy WA BIUIMBOM MPHUPOAM Ta JIOAWHHU. ['eomopdoioris 3aliMaeTbes
knacudikaiieo Ta onucoM (HopM 3eMHOI MOBEPXHi, aHAI3y€e €HAOTCHHI Ta €K30T€HHI I'eO0JIOTrivHi
MPOIECH, TaKOX BOHA BUKOPHUCTOBYETHCS JJISl TMOIIYKY KOPHUCHHX KOTAIHMH, I1HKEHEPHOTO
MpOeKTyBaHHS (OyAiBHUIITBO AOPIT, CHOPY/T) Ta €KOJIOTTYHOTO MOHITOPUHTY.

T'eoghizuxa — 11e KOMIUIEKC HayK, 10 BUBYa€ (pi3udHi BIacTHBOCTI 3eMili, atmochepy, rinpochepy
Ta mpoiiecu B ii HaJpax, 3aCTOCOBYIOUYHM METOIU (Di3UKU A7l TOCHIHPKEHHS BHYTPIIIHbOI Oy10BU Ta
MOITYKY KOPUCHHUX KOMAIMH. BOHA BUKOPHCTOBYE CeCMIUHI, MarHiTHI, €IEKTPUYHI Ta TpaBiTalliiHi
nonisa Ui "mpocBidyBaHHA" Hazap Oe3 OypiHHsA. ['eodizuka M03BOJISIE MPOrHO3YBATH 3EMJIETPYCH,
BUBYATHU CTPYKTYPY IUIAHETH Ta IPOBOIUTH 1H)KEHEPHO-TEOIOT1UHI TOCIIKEHHS.

Inoicenepna ceonocisi — 1€ HayKa 1 MPAKTUYHUI HAMpsM, 110 BUBYAE BEPXHI FOPU3OHTH 3€MHOI
KOpH (I'PYHTH, TIPCHKI MOPOJM) Ta IX B3AEMOJIIO 3 1H)KEHEPHOIO TISIbHICTIO JIFOAWHU (OyA1BHUIITBO,
TIIPOTEXHIYHI CHOPYIU) ANS OI[HKMA CTIMKOCTI, O€3MeKkd Ta pallioHaJTbHOTO BUKOPHUCTAHHS
MPUPOJHUX PECYpPCiB, JOCHTIDKYIOUH CKJIaJl, BIACTHBOCTI, TUHAMIKY T'€0JIOTIYHOTO CEepeJOBHIIA Ta
MIPOTHO3YIOUX MOKJIMB1 HETaTUBHI TIPOIIecH (3CyBHU, KapCT).

l'iopoceonozis — 0 BUBYA€E MOXOJKEHHS, YMOBH 3aJSITaHHS, CKJIAJ, TUHAMIKY Ta HMOUIMPEHHS
M1J3€MHUX BOJ| Y 3€MHIi Kopi. BoHa fpocmikye B3aEMO/1110 BOJIU 3 TIPCHKUMHM MTOPOAAMH, ii (i3HuH1
Ta XIMI4HI BJIACTUBOCTI, a TAKOX PO3p0o0JIsi€ METOH MOIIYKY, BUKOPUCTAHHS, OXOPOHHU ITiJI3€MHUX
BOJI BiJT 3a0py/IHEHHSI Ta BUCHAKCHHS.

I"eostorist TICHO MOB’s3aHa 3 TAKUMH HayKaMH, SK: (i3uka — reodiszuka, celicMooris; ximis —
reoxiMisi, MIHEPAJIOTisl; 610JI0T1sI — MAJIEOHTOJIOTIS; Teorpadis — reoMopdosoris; MaTeMaTHKa,
iHpopMaTHKa — MOJETIOBAHHS JUITHOK 3€MHOI KOpH.

1.2. OcHOBHi NOHATTS i TEPMiHM reoJIoril

Minepan — 1e npupoHi TBEp/Al HEOPTaHIYHI PEUOBHUHU 3 YITKO BU3HAUEHUM XIMIYHHMM CKJIaJI0M
Ta KPUCTAJIIYHOIO CTPYKTYPOIO, III0 YTBOPIOIOTHCS BHACIIIOK T'€0JIOTIYHUX MTPOLECIB Y 3€MHIH KOPI.

INipcbka mopona — 11e MpUPOIHI arperatd OJHOPIAHMX a0o0 PI3HUX MiHEpaliB, 10 BUHHUKIU 32
MEBHUX I'€OJIOTIYHUX YMOB y 3eMHiH Kopi a0 Ha 11 moBepXHi, OIbII Y1 MEHII CTiHKI 3@ CKIIa/I0M, SIKi
YTBOPIOIOTH CAMOCTIIHI I€0JIOT14HI TiJa.

Pyna — 1ie npupojiHe MiHepaibHe YTBOPEHHS, 1110 MICTUTh METaJIX ab0 1X CIOJIYKH Y KITBKOCTSX,
JOCTaTHIX U1 €KOHOMIYHO BUTIHOTO MPOMUCIIOBOTO BUIOOYTKY Ta rnepepoOku. BoHa € ocHoBoOIO
JUISL OTPUMaHHS MeTalliB (3aJ1i30, MiJlb, 30JI0TO TOII[O) Ta IESKUX BUIB HEMETAIIYHOI CHPOBUHU.

Kopucna konanuHa — MiHepaibHI YTBOPEHHS, TIPChKI MOPOAX Ta TBEP.i, piKi ab0 ra3omnoaioH1
PEUOBHMHHU 36MHOI KOPH, sIKi BUZI00YBAIOTh 3 HAJIp YK MOBEpXHi 3eMili Ta e()eKTHBHO BUKOPHCTOBYIOTh
y TOCHOJApChKill AisIbHOCTI Oe3nocepeAHb0 abo micisl monepeaHboi oO0poOku (OyIBHUIITBI,
MIPOMHCIIOBOCTI, SIK AJIUBO TOILO).
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PonoBuiie KOpUCHUX KONAJWH — 1€ HAaKONMYEHHs MIHEpaJbHOI PEUOBMHM Ha IEBHIH IUIONI B
3eMHIN KOpi, IO yTBOPWUJIOCH IiJi BIUIMBOM TEOJIOTIYHUX IIPOLECIB, SKE SAKICHO Ta KUIBKICHO
3aJJ0BOJIbHSE€ BMMOIaM IIPOMHUCIIOBOCTI NpPU HABHOMY CTaHI TEXHIKM 1 B HAsBHUX E€KOHOMIKO-
reorpadiuHuX yMOBax.

MiHepasibHi pecypcu — IIe CYKYMHICTh 3araciB KOPHUCHUX KOMAJIMH B HaJIpax paloHy, KpaiHw,
Ipynu KpaiH, KOHTUHEHTY, CBITY B LIJIOMY, SIKa M1JPaXxOBY€ETHCS 3 ypaXyBaHHIM ICHYIOUMX KOHAMLIN
Ha KOPHUCHI KOMAJIMHH 1 IOCSTHYTOTO PiBHS 1X epepoOKH.

MarmaTusm — 11e CyKYITHICTb I'€0JIONYHHX MPOLIECIB, TOB'I3aHUX 13 YTBOPEHHSM MarMu B Hajipax
3emii (MaHTii abo 3eMHiN Kopi), ii mepemilleHHSM, B3a€EMOJIEI0 3 TBEPAMMU MOPOJAMH Ta
3acTHTaHHsIM. BiH BKIIFOYae BHXiJ MarMu Ha IMOBEPXHIO (BYJIKaHI3M) Ta ii 3aCTUTaHHS B TIIMOMHAX
(IHTpY3MBHHUI MarMaTusMm), Oy Iyud KII04OBUM (pakTOpoM (POpMYBaHHS 3€MHOI KOPH.

Marma — 11e npupOAHHUNA, TEPEeBAXKHO CHIIIKATHUH, rapsYuii piAKUi po3IUiaB, 10 YTBOPIOETHCS B
Hazapax 3emii (y HIKHINA 4aCTHHI 3¢MHOI KOpu 200 y BEpXHiil MaHTIi) MiJl 1i€f0 BUCOKUX TeMIepaTyp
1 THCKY. BOHA MICTHTB PO3YMHEHI ra3u Ta PiJiKi KOMIOHEHTH, a IPH 3aCTUTaHHI YTBOPIOE MarMaTH4HI
ripceki nopoau. Ilpy BuBepeHHI Ha MOBEPXHIO MarMa BTpavae ras3u 1 CTae JIaBoo.

Metamopdism — mporec TBepaoda3HOi 3MiHH MiHEPAIBHOTO CKJany, CTPYKTYpU Ta TEKCTypU
TipChbKUX MOPia (0CagoBUX, MarMaTHYHUX a00 paHimie MeTamMop(di30BaHUX) Mij BILIMBOM BHCOKOL
TEeMIepaTypy, TUCKY Ta XIMIYHO aKTHBHUX (QUIIOIAIB y Haapax 3eMHOi kopu. lle mepeTBopeHHs
BiJI0yBa€eThCs 6€3 PO3IIaBICHHS MTOPOAU BUXIIHOT (MATEPUHCHKOT TOPOJIN).

TexToHIUHI pyXHu — IIe MEXaHIUHI MEPEeMIlIEHHs 3eMHOI KOpH Ta BEPXHLOI MaHTIi, 3yMOBIEHI
BHYTPIIIHIMU CHJIaMH 3eMili, M0 CHPUYHMHAIOTH jAedopMarllito, pO3pUBH TIPCHKHX IMOpia Ta
dbopMyBaHHS penbedy.

BusiTproBaHHs — I1€ IpoIieC pyWHYBaHHS Ta 3MiHH TIPCHKUX MOPIJ] 1 MiHEpaJIiB HA MOBEPXHI 3eMiTi
MiJ BIUTMBOM aTtMmocepH, BOIU, TEMIEpaTypd, XIMIYHUX PEUOBUH Ta KHBUX OPraHi3miB, IO
MPU3BOJMTS JI0 iX po3Maay Ha ApiOHINI yIaMKH (ITiCOK, TIMHY) Ta TIEPETBOPEHHS Ha HOBI MaTepiaJH.

CenumeHnTallist — 1€ mpoliec ociaHHs ad0 CIUIMBAaHHS YaCTMHOK (TBEPAMX, PIIKUX, FA30BUX) Y
piAKOMY 4M ra30moJi0HOMY cepelOBHIII i1 i€t rpaBiTalii a0 BiAIIEHTPOBUX CHIL.

JliareHes — 11€ CyKynHICTh (PI3UKO-XIMIUHUX Ta O10XIMIYHHMX MPOLECIB, 1110 IEPETBOPIOIOTH MYXKI
MOPCBKI U KOHTUHEHTaJIbHI 0CaJ 1 Ha 0Ca10B1 T1PChKi MOPOAH.

OcaoyTBOpEeHHS — 1i€ CKJIAJIHUH re0JI0TYHUI Mpollec HAKOMMUYEHHs MiHEpaJlbHUX Ta OpraHiyHUX
PEUYOBHH, 0 BUITAJAIOTh 13 BOAHOTO YH MOBITPSHOTO CEPEIOBHINA, 3 MOJANBIINM X YHIUTbHEHHSIM
Ta MEePEeTBOPEHHAM Ha TipChKi OPOJIH.

JIiTorenes — 11€ CyKyInHICTh IPUPOJIHUX I'€OJIOTTYHUX MPOIIECIB, IO IPU3BOJATH 10 YTBOPEHHS Ta
MOJJJIBLINX IEPETBOPEHBb OCAAOBUX IPCHKUX MOPI.

Jlitocdepa — 11e TBep/1a, 30BHILIHS 000JI0HKA 3eMIi, 110 CKJIAAAETHCS 3 3eMHOI KOPU Ta BEPXHBOI,
TBEP/I01 YACTMHU MaHTIi (10 acTeHOC(EPH), 1 € pyXJIUBOIO, PO3OUTOIO0 HA BEJIHKI JIITOCHEPHI IITUTH,
110 PyXalOThCsl Ta B3AEMOAIIOTh, (POPMYIOUH pelibed Ta BUKIMKAIOUN 3€MIIETPYCH 1 BYJIKaHI3M.

3eMHa Kopa — 1€ HalTOHIlIa, BEpXHs TBepa 000JI0HKa 3eMill, 110 BXOIUTh /10 CKJIaay Jiitocepu
1 CKJIaZIa€ThCs 3 TIPCHKUX MOPIJ] Ta MiHEpaiB.

Hanpa 3emiti — 11e 4acTHHA 3¢MHOI KOPH, PO3TaIlIOBaHA 1111 TOBEPXHEIO CYIIi Ta THOM BOJOWMHUIIL,
IO TIPOCTATAETHCS 10 TIIMOWH, TOCTYITHUX IS T€OJIOTIYHOTO BUBUEHHS Ta OCBOEHHSI.

1.3. IcTopisi Ta eTanu pO3BUTKY re0/I0TiYHUX 3HAHB. PO3BUTOK reosioriuHux 3HaHb B YKpaiHi

dopMmyBaHHS TeOJOTIYHUX 3HAHb Oepe MOYAaTOK y Mexax HaTyp(iiocoPChbKUX YsBIEHb
CTapoJaBHIX IWBUII3aIii. Y mpargx Aristotle Ta Theophrastus mpocTexyrThCsa Tepin crpoou
MOSICHEHHS MOXOJDKEHHSI MIHEpaJiB, TIPChKUX IMOPiJ 1 BUKOMHUX PEIITOK. AHTUYHI MHUCIUTENl
po3rsimand 3eMITI0 K JAMHAMIYHY CHCTEMY, TMPOTE iXHI YSBICHHS 3alUIIATHCS IEPEBAKHO
CHEKYJISTUBHUMH.
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VY cepenHBOBIYYI TEOJIOTIYHI 3HAHHS PO3BUBAIMUCSA B MEXKax ajximii, TIpHHYOI CIpaBU Ta
MPAaKTUYHOI MiHepasIorii. 3HaYHUI BHECOK Y CHCTEMAaTH3aIli0 3HaHb [P0 KOPUCHI KONATUHHU 3pOOUB
Georgius Agricola, aBTop niparti De Re Metallica (1556), sika 3akiiajga OCHOBH HayKOBOi MiHEepasIorii
Ta TipHUYOI T'eOJIOTii.

Y XVII-XVIII cr. reonoris modyaja BHOKPEMJTIOBATUCS SK CaMOCTiiiHA Hayka. BupimansHe
3HaYeHHS Majio (POpPMyBaHHs IBOX KOHIICTITyaJIbHUX MIAXO0/IB: HENTYHI3M (A. BepHep) — BU3HAHHS
BOJTHOTO ITOXO/[KEHHS OLIBIIIOCTI TTOpi; TuryToHI3M (James Hutton) — oOrpyHTYBaHHS MarMaTHYHOTO
MOXO/KEHHS YaCTHHU T1PCHKUX MOPIJ Ta i7e1 IUOMHHUX MPOIECIB.

James Hutton cdopmymaoBaB npuHIUN akTyamizMmy (yHiGOpMi3My), 3TITHO 3 SIKUM Cy4acHi
T'€OJIOTIYHI MPOLECH € KITF0YEM JI0 po3yMiHHs MuHYyJ0ro 3emii. [loganbimmii po3BUTOK cTpaturpadii
noB’si3aHui 13 AisutbHICTIO William Smith, sikuii cTBOpHUB mepIy AeTaIbHY T€0JI0TIYHY KapTy AHTIIIT
Ta JI0OBiB MOKJIMBICTh BU3HAYCHHS BiKY TOP1Jl 32 BUKOIIHUMH OpraHi3MaMH.

XIX cT. cranmo nepiogoM IHTEHCHBHOI nudepeHmiamii reoJIoriYHruX JUCIUIUIIH: cTpaTurpadis,
MAJICOHTOJIOTIS, TEKTOHIKA, eTporpadis, iCTOpUYIHA T€OJIOT IS

Po3pobisieTbess TeoXpoHOJIOTIYHA IIKania, (OPMYETbCs YSIBIEHHS NPO TPUBATY I'E€OJIOTIYHY
ictopiro 3emui. HanmpukiHIli CTOJITTA aKTUBHO pO3BUBAETHCA Teodi3nKa Ta MIKPOCKOIIYHA
nierporpadis.

XX CT. 03HaMEHYBAaJOCS PEBONIOIIMHAMHU BIIKPHTTSAMH: Tinmorte3a Apeiidy marepukiB Alfred
Wegener; ¢opmyBaHHS Teopii TiTOCHEPHUX ILTUT; PO3BUTOK 130TOMHOI T€OXPOHOJIOT11; CTAHOBJICHHSA
IH)KEHEPHOI Ta eKOJIOT1YHOI T'€0JIOTii.

CyuacHa reosoris iHTerpye JaHi CylyTHUKOBUX TEXHOJIOTi, reoiHopmariitnux cucrem (GIS),
CEHCMOPO3BIAKK Ta TIHOWHHOTO OYpiHHS, IO JIO3BOJISIE MOJCIIOBATH T€OJAMHAMIUHI MPOIECH 3
BHCOKOIO TOYHICTIO.

[lepmri BimoMocTi Mpo TeosorivyHi 00 €KTH Ha TepuUTOpii YKpaiHW MOB’A3aHi 3 TOCHOJAPCHKUM
OCBOEHHSIM Hap — BuUA00yTKOM comi ([poro6uyu, ComorBuHO), 3amizHux pyn (Kpuopixoxs),
OyaiBeTbHUX MaTepiaiiB. 3HAHHSA MaJM eMIIPUYHUAN XapakTep 1 nepefaBanucs y Gopmi peMiCHUIUX
TPaIUILIH.

[HcTUTYIIOHAMI3AMIST  TEONOTIYHUX  JOCH/KEHh B YKpaiHi TOB’s3aHa 3 AISUTBHICTIO
yHIBepcUTETChKUX UeHTpiB: KuiBcbkuil HamioHanbHUN yHiBepcuteT imeHl Tapaca IlleBueHka,
JIpBiBChbKa MOJITEXHIKA

Y umelt mepiof 3AIMCHIOIOTBCS CHUCTEMAaTH4YHI TE€OJOTIYHI 3HOMKM Teputopii YKpaiHu,
JOCHIJKYIOThCS: JIoHebKUI KaM’sIHOBYTUIbHUN Oaceiin; KpuBopi3bkuii 3amizopynHuil OaceiiH;
HadTOra30HOCHI CTpyKTypH Ilepenkapnarts.

BaxuuBy ponb BinirpaB Bonogumup BepHaacbkuid, sikuii 3akiiaB OCHOBH Ie0XiMii Ta BUSHHS ITPO
6iocdepy, mo Mano GpyHIaMeHTaIbHe 3HAYCHHSI JIJIs1 PO3BUTKY TEOPETUYHOT Te0JIOT 1.

VY XX cT. reosnoriyHa Hayka B YKpaiHi po3BHBajiacsi B Mexax cucteMu HarioHanbHa akaaemis
Hayk Ykpainu (3acHoBaHa 1918 p.). byno crBopeHO IHCTUTYT TeOJOriYHHUX HAyK, PO3TOPHYTO
MaciTaOHl IreoJIoropo3BiyBalibHI pOOOTH.

OcCHOBHI HampsIMU: BHUBYEHHS YKpaiHCHKOrO IIUTa; MOWIYKH HapTH 1 razy B JIHIMIPOBCHKO-
JloHenpKiil 3amaauHi; AocCHiKeHHs YOpHOMOPCHKOTO IIenb(y; pPO3BUTOK TiIporeosiorii Ta
iHkeHepHoi reosorii. Lleil mepioJ XapaKTepu3yeThCsl WIMPOKUM BHUKOPUCTAHHSM Te0(i3HYHUX
METOAIB 1 OypiHHS MNIMOOKUX CBEPJIOBUH.

[Ticnsa 3700yTTst HezanexkHocTi (1991 p.) reosmoriuna ramy3p YKpaiHu (YHKIIIOHYE€ B yMOBax
PUHKOBOT €eKOHOMIKHU Ta IHTETpallii 10 CBITOBOTO HAYKOBOTO IPOCTOPY.

[IpiopuTeTH1 HanpsIMU: palliOHaIbHE BUKOPUCTAaHHS MiHEpaIbHO-CHPOBUHHOT 0a31; eHepreTuYHa
Oe3meka (ra3, HadTa, ypaH); €KOJOTIYHA TEOJIOTis; TeOoiH(pOpPMaLiifHI TEXHOJIOTIT; JOCITIKEHHS
r€0IMHAMIYHUX MPOIIECIB Y 30HaX TEXHOTEHHOTO HABAHTA)KEHHSI.

CyuacHa yKpalHCbKa TIeoJIorisl MNOoeAHye (yHIAMEHTalbHI JOCHIPKEHHS 3 MPUKIAJTHUMHU
3aBIaHHSMU CTAJIOTO PO3BUTKY, 1110 BIAMOBIIA€ TII00aTbHUM TEHICHIIISIM PO3BUTKY HAYK MTPO 3€MITIO.
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IcTopis TeonoriyHUX 3HaHb JEMOHCTPYE MOCTYNOBUH Mepexi Bix HaTyp(d1I0cOPChKUX YSIBICHb
70 KOMILJIEKCHOI MIKIUCUUIUTIHAPHOT HayKH. CBITOBHI PO3BHTOK I'e0JIOTi] MPOXOUB Yepe3 eTaru
CTAaHOBJICHHSI 0a30BHMX KOHIEHIIIHA (aKkTyaii3Mm, crpaturpadis), ¢opMyBaHHS Teopil JiTOCHEpHUX
IUTAT Ta BOPOBAHKCHHS] BHCOKOTEXHOJIOTTYHUX METO/IIB JTOCITIIKCHHSI.

B Vkpaini reonoriuHa Hayka po3BHBajacs B TiCHOMY 3B’S3Ky 3 MOTpeOamMu rocriolapchbKoro
OCBOEHHSI HAJp, IHCTUTYI[IOHANI3alli€l0 HAYKOBUX LEHTPIB Ta IHTETPAIi€l0 y CBITOBY HAyKOBY
crisibHOTY. ChOTO/IHI BOHA € CTPATET1YHO BXKIIMBOIO T'ally3310, 10 3a0e31euye pecypCcHY, EKOJIOTIUHY

Ta EHepPreTHYHy Oe3MeKy JepKaBu.

— O 0 1N DN KW~

IHumanns ona camonepegipku

. lllo BUB4Ya€ reosoris sk HayKa?

. SIKi OCHOBH1 00’ €KTH JTOCIiPKEHHS T'€0JI0T11?

. SIK1 TOJIOBHI PO3/ILJIM T€OJIOTIi Ta 1110 caMe BOHU JOCIHIIKYIOTh?

. SIke miciie reosorii cepes MPUPOTHIUYNX HAYK?

. 3 IKUMU TUCHUILTIHAMU OB’ si3aHa Ie0JIorisi?

. llTo Take miTocdepa Ta sKi i1 OCHOBHI CKJI1aI0B1?

. B yomy monsirae cyTh NpUHIHITY iCTOPU3MY (aKTyasi3My) B T€OJIOT1i?

. SIke mpaKTUYHE 3HAYEHHS Te€O0JIOTi1 IJIsl TOCTIOIAPChKOT NisTTBHOCTI JIFOAMHN?

. SIki OCHOBH1 METOJIM T€OJOTTYHUX JOCTIIXKEHb BUKOPUCTOBYIOTHCS HA Cy4acCHOMY eTari?
0. SIkux BHIATHUX YKPATHCHKUX BUCHUX-TOCITITHUKIB Bu Mokere HazBaTn?
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2. BYJIOBA 3EMJII

2.1. 3emJis1 B KOCMIYHOMY NPOCTOPi

3emJIs SIK MUIaHeTa BXoauTh B ckian Consunoi cucremu. Jliamerp COHSYHOT CHCTEMH 710 OpOiTH
IInyTona carae 5,9-10° km. Came x COHIIE € 3ipKOI0 CepeHbOr0 po3Mipy 3 miamerpom 1,39-10° km.
TemnepaTypa Ha HOro MOBEpXHi BHM3HAueHA acTpoHoMaMu Npu6iu3Ho B 56007 C, a B Hagpax —
20000000° C. Maibke Bcs COHSYHA €HEpris, ska Jgocsrae 3emill, MPUXOIUTh Yy BHIJIIL
€JIEKTPOMArHiTHOTO BUIIPOMIHIOBaHHS. 3eMHa aTMocdepa Ui JesIKUX JTOBXKUH XBHUJIb HENPO30pa,
ajie TeIUIOBE BUIIPOMIHIOBAHHS 1 BUJIUME CBITJIO BUTLHO IIPOHUKAIOTH Yepe3 Hel.

Enepris, sika Buauiserscss CoHIIEM, 3IMINAETHCS MPAKTUYHO HE3MIHHOIO: Bapiallii CKIIaJaroTh,
HMOBIpHO, JIMIIIE HEBENHMKI BiICOTKH. JKUTTS Ha 3emini MOxe 30epiratucs B Jiarma3oHi TeMIeparyp
Bix Minyc 100 mo mmroc 100° C. IcHyBaHHSs 6e3mepepBHO €BOIIOIIIOHOBAHOTO PSTy BUKOMHHUX (hopm
KUTTS, IKMA MPOCIIIKOBYETHCS MO CKaM STHUJIOCTSIX Maike Ha 3 MIIPJ. POKIB, Oe3lepeyHuil 10Ka3
noctiitHocTi Temnepatypu COHIIS IPOTATOM TPUBAJIOTO Yacy.

Bix CoHIs OLIHIOETHCS IPUOJIU3HO B 5 MuIp/. pokiB. Ha 3eMitto MoCTiHHO NOMaialoTh IIMATOYKH
HE3eMHOI pEYOBUHH — METCOPUTH 1 METCOPUTHHI TTHJI, BUBYCHHS SIKUX JIO3BOJISIE CYTUTH PO OYI0BY
KOCMIiuHUX T, Bik COHsSYHOT cucTeMu, noxo ukeHHs 3emii. LllonenHo Ha 3emitto BUNagal0Th COTHI
TOH METeOpuTHOTro nmty. Ha cymi #oro BUSBUTH NPAaKTUYHO HEMOXKJIMBO, 3aT€ B TIMOOKOBOIHHUX
BIJIKJIaZIaX OKEaHIB 1 B CHDKHO-KPMKAHOMY MOKPUBI AHTApKTUIU METCOPUTHHI MHJI MOMITHHIA.
3HaxiIKM METEOPHTIB JyK€ PiAKICHI, i1 BOHH I[iHHI B HAyKOBOMY BimHOmeHHI. CaMuii KpymHUH 3
BiJIOMHX METEOPHUTIB BaXXHUTh 59 T, BiH 3HAlACHUI HA TIBJCHHOMY 3aX0i AQpPUKH.

IHoxi Ha 3emutto magaroTh Tisia HabaraTo KPyIHINI, HiX 3BU4aifHi MmeteopuT. [Ipu yaapi kpymHux
KOCMIYHHX T1J1 00 3eMITI0 yTBOPIOIOTHCS acmpod.iemy — BEIUKI BUPBU HA 3pa30K MICIYHUX KpaTepiB
PO3MIpOM BiJl COTEHb METPIB JI0 AECATKIB KIOMETpiB B aiaMeTpi. [ TnOMHA Takux BUPB CKJIAlA€
JECATKH 1 COTHI MeTpiB. JloOpe BUBYEHI HACIIIKU MAIiHHA Ha 3eMITI0 acTepoina aiamerpom o 10
KM, siKe B110yJsocst npuban3Ho 65 MuH. pokiB Ha3axa [7]. Ha migxoni go 3emiii BiH pO3BaJIMBCS Ha
JIeKiIbKa yJIaMKiB, sIKI YTBOPHIIM acTpoOsieMu 1o Beii muianeTi. Le — Yukcyny6 B Mekcui (aiameTp
180 xm), Kapa (60 xm) 1 Ycrb-Kapa (25 kM) Ha [onspaomy Ypani, Mencon (35 km) B mrtari AifoBa
B CIIIA, Kam’sinka (25 kM) 1 I'yciBka (1 km) Ha [lon6aci. ITun i1 mapa, BUkuHYTI B atMocdepy 3
KpartepiB, Kl yTBOPWIKCS MpU BHOYXY yiaMmKiB, Ha 6arato pokiB 3areMHIIM COHIE 1 BUKIHKAIU
pi3Ke JOBroTpuBalie MOX0JIOaHH. Ane, MaOyTh, HACTpALIHIIIUM JUXOM OyJIM KUCIOTHI romi. B
Mekcuill iCHyBaJI COJICHOCHI BIJIKJIAJIM BEJIMKOI MOTYKHOCTI, 1 IPH YTBOPEHHI1 Kparepy Yukcymyo
BUIIApyBaJIach BeJHMKa KuIbKicTh aHriaputy CaSOs4. Ha 3emutto Bumam o1 i3 cipyaHoi KMCIOTH, B
cepeaaboMy 1200 r KUCIIOTH Ha KOKHUM KBaJpaTHUI KUIOMETp MOBEPXHI IU1aHeTH. Take moeJHaHHS
HECTIPUATIUBUX YMOB CIPUYMHWIO 3aruOesb pOCIAMH 1 TBapWH HA CyIIl Ta y BEpPXHIX IIapax
oKeaHIYHUX BoA 10 riauouuu 200 M.

3emist — oHa 3 9 maHer, ski ooepratoThes HaBkosio CoHu (puc. 1.1). Ilepepaxyemo ix B mopsaaxy
BignanenHs Big Conust: Mepkypiii, Benepa, 3emis, Mapc, FOmnirep, Catypn, Ypan, Hentys, [ImyToH.
[lepuri yoTHpH MiIaHeTH KaM’siHi, pemTa razoBi. Op0OiTu maaHeT 3a GopMoro OJIU3bKI 10 KPYTOBUX 1
JIEKATh MalKe B OJHIN IIOIIUHI.

Oxpim 1utanet, HaBkojo CoOHIM pyxaroTbes 33 CyNyTHUKM IJIaHeT, Ot 50 Tucay npiOHHMX
TBEPAMX acTepoiliB 1 0e3yiy MeTeopuTiB, — Bce 1ie 1 yTBoptoe CoHauny cuctemy. /o ConsuHoi
CHCTEMH TaKOXX HaJIe)KaTh KOMETU — TyMaHHI 00 €KTH 13 CBITJIUM SIPOM B LIEHTPI Ta 3 OUIbII abo
MEHII PO3BHHEHUM XBOCTOM. Bech 00’€M KOMETH MpPaKTUYHO 3allOBHEHUN DPO3PIIKEHHUM Ta30M.
OOpHUTH KOMET MAIOTh JTy>K€ BEJUKHUI €KCIIEHTPUCUTET, BOHU BUJIITAIOTh J1ajeko 3a opoity [linyToHa.
[Tepiox ix obepranus HaBkoio CoHIIS CKIaaae araTo JecsATKIB a00 coTeHb pokiB. Cama 3HAMEHHUTA
I 3eMJISIH KomeTa ["ajyutesi, siky MOXKHa CIOCTepiraTéd oJuH pa3 B 79 pokiB, KOJHM BOHA MPOJITa€e
no0au3y opOitu 3emi.

Maca Conug cknagae 99,8 % 3aranbpHoi Macu CoHsIUHOI cucteMu, a Maca FOmitepa — HaiOIb1107
3 Tuta"eT — Bchoro 0111 0,1 %. Tomy Coniie siBisie coO010 TIEHTP TSHKIHHS TSI BCIX T1J1, OJTHAK TIIaHETH
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1 iX CYIyTHHUKH BOJIOJIIOTh JIOCTATHBOIO OPOITAIbHOIO MIBHJKICTIO, 100 He BmacTh Ha CoHIe i

T€r0 OT0 TPaBiTAIfHOTO TSDKIHHSL.
| Koatema

//F A1T1ER

’
® Jlaymon

Puc.2.1. Byoosa Conaunoi cucmemu
3emitst — HAOLIbINA 3 YOTUPHOX KaM STHUX TUTAHET, OMu3bKux 10 COHIIS. [i Bimcranp Bim CoHIs
oinsa 150 mn. kM. HIBUaKicTh pyXy Mo op6iTi 29,7 kM/c, TOBHHI 060pOT 10 OpOiTi BOHA CTBOPIOE 32
365,26 ni6. Ilepioxg oGepranHs ckiamae 24 roguHu. B pesynprare 1mporo oOepTaHHS BUHHKIN
HEBEJIMKE eKBaTOpiaibHE 3y TTS 1 MOJIAPHUI CTUCK, TaK, 110 AlaMeTp B €KBaTOpialibHOMY Tepepi3i Ha
43 xM OinpInuil niameTpa, ki 3’ eHye nonocu odepranHs. Popma 3eMili Ha3UBAETHCS 2€0i0.

2.2. I'eocpepu 3emuii

3emusi Mae 30HaNbHY OynoBy (puc. 2.2). OOononHku 3emui BUAUIEHI 32 MIBHAKOCTSMHU
PO3MOBCIOKEHHS CEHCMIYHUX XBHJIb TIPU 3eMJIETPyCax 1 mpH MTyYHUX BUOyxax. CepemHs ryCcTHHA
3emi 5,52 r/em?.

Buympuune =
/‘dpo 20*“ _'2900*
2

OEHINIHE

Adpo

Bepxua manmin
Hudicha MaHmia

&
@

5—40 km

Puc. 2.2. Buympiwina oyooea 3emni
3emne adpo. Tuck B ueHTp 3emii csarae 3,5 mutH. atmocdep. O6’eM 3eMHOTO siapa ckiamae 16,2
% 00’emy 3emii, a maca — 32 % Bciei macu 3emiti. € NpUITyIIEHHS, 110 BHYTPILIHE SAPO pajilycoM
1255 kM TBepae i Mae rycTuny 6ins 13 r/cm?’, mo, MaGyTh, Bi/INOBiAae cTaHy METAIi4HOrO 3al1i3a IIpH
1IbOMY THCKY. I'yCTHHA PEYOBMHH y 30BHilIHbOMY sapi 9,9 — 12,5 r/cM?, i BOHO 3HAXOAUThCA B
piakomy ctaHi. TOBIIMHA 30BHIIIHBOTO Apa piBHA 2220 KM.
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CyuacHi cremiajicTd BBaXaroTh, 110 3eMHe Aapo Maibxe Ha 90 % sBisge coboro 3aiizo 3
JIOMIIIKAMHU KHCHIO, CIPKH, BYTJICLO 1 BOJHIO, IPUUOMY BHYTPIIIHE SIIPO MAa€ 3ai30-HIKEIECBHN
CKJIaJI, 1110 TIOBHICTIO BIAMOBIAA€ CKIIaly 6araTb0X METEOPHUTIB.

Manmisa 3emni siBnsie COOOI0 CHITIKATHY 000JIOHKY TOBIIUHOIO 2900 KM MiX SIIPOM 1 ITiIOIIBOIO
mitocpepu. Maca manrtii ckinagae 67,8 % 3aranbHoi Macu 3emili. JJOCUTh BaKJIMBUM €JIEMEHTOM B
OyZ0Bi MaHTIl € 30Ha, AKa MijcTUIaE migomBy Jitochepu. Pi3MuHO BOHA SIBIIsIE COOOIO MOBEPXHIO
Mepexo/1y 3BepXy A0 HU3Y BiJ TBEPIUX MOPIA 10 YACTKOBO PO3IUIABICHOT MaHTIIHOI peUOBUHHU, SIKa
3HAXOAMTHCS B IUIACTUYHOMY CTaHI 1 CKajae acreHochepy. BepxHs meka MaHTIi 1 HHKHS Mexa
3eMHOI KOpU pO3AiIeH] moBepxHeto MoxopoBuunda. Ha 11iii Mexi pi3ko 30UIBIIYETHCS MBUIKICTH
ceficMiYHMX XBUIIb, a IYCTHHA PEUYOBUHHM 3pocTae 3 2,8 10 3,3 r/cm?’.

3a cy4acHHMH YSIBICHHSMHU, MaHTIS Ma€ yJIbTPAOCHOBHHUH CKIIAJ 1 € JKEpEeIoM 3eMJIETPYCIB,
BYJIKAHIYHMX SIBHIL 1 TOPOTBIPHUX MPOILECIB.

3emHa Kopa Mae TOTYKHICTh B cepeTHboMY 40 KM. PO3pi3HAIOTH OKCaHIYHHM 1 KOHTUHEHTATBHUI
TUIH Kopu. OKeaHiuHa Kopa MOJ0Ja, TOBIIMHOIO 5—8 KM, Ma€ ABOLIAPOBY OYyIIOBY, CKIIAJA€THCS 3
300-700 M ramOOKOBOAHMX BIAKIAIB 3BepXy 1 06a3anbTiB 3HU3Y. PO3pOCTaHHS OKEaHIYHOTO THA
BiJOYBA€ETHCS IO CEPEAMHHO-OKEAHIYHUX XpeOTax 3a paXyHOK iIHTEHCHBHOI BYJIKaHIYHOI JisSUTBHOCTI
(puc. 2.3).

CepenarRo-oKeaniTaE# XpebeT,
e opMyeTECA HOBa KOpa

JiTOC(EepH B MARTI]

Puc.2.3. Po3pocmanna 0Keaniunoz2o ona

B Tux wmicigx, je okeaHiYHa KOpa 3acyBa€ThCs MM KOHTHHEHT, BUHUKAIOTh TIMOOKOBOJIHI
xomoou. Ix npOTSKHICTH MOke pocsiratu 1000 kM 1 6inbie, a mupuna 200-300 km. Taki AinsHKA
3€MHO1 KOPH Ha3MBaIOTh T€OCUHKIIHAJISIMU; B HUX HAKOMTUYYIOThCS TOBIII BIJIKJIA 1B TOTYXHICTIO Bijl
6 10 20 kM. Ctazist HAKONTMYESHHSI BIIKJIAJiB MOYKE TPUBATH JIECATKH 1 COTHI MiIbOHIB pokiB. [ToTim
HACTyIla€e OpOreHIYHa cTafis (cTajis YTBOPEHHs Tip), MiJ Yac SKOi TOBILI MOPiJ AePOPMYIOTHCS 3
YTBOPEHHSIM CKJIQJOK 1 pO3pHBIB, 3a3HAaIOTh MeTaMop(i3M 1 HpPOPUBAIOTHCS 1HTpY3isimMu. B
OpPOTeHIYHY CTaJil0 B1IOYBAa€TbCA MIJHATTA TEPUTOPii, MOTIM CIIAYE PO3MHUB 1 MOHOBIOETHCS
HAKONHWYEHHS BIJIKJIA/iB, YaCTO YK€ B HEMOPCBHKiii 00CTaHOBIII.

Konmunenmanvua xopa cxnamaetbes 3 Tpbox mapiB (puc. 2.4). BepxHiit ocagoBuii map — 11e
NEepEeBaXHO MILIIAHO-TIIMHUCTI BIJKIaAU 1 KapOOHAaTH MUIKOBOJHUX MOpChKHX OaceifniB. Illap
BIJICYTHIH Ha IpeBHIX MIMUTaX 1 gocsArae noTyxHocTl 15-20 kM B KpaiioBux nporuHax miardopm. Ilia
0CaJI0BUM 3aJITal0Th JIBa IIApU KPUCTAIIYHHUX IMOPiA, MK SKUMH MPOXOAUTH cIab0 BUpaKEHUH
po3ain. IIBUAKICTH CeMCMIYHHMX XBWJIb Y BEPXHbOMY IIapl BIAMOBIJA€ TiH MIBUAKOCTI, sKa
XapakTepHa JJIs TPaHiTy, a B HIXKHbOMY — Ui rabpo abo 6a3anbTy. ToMy BEpXHIO YaCTHHY 3€MHOL
KOPH Ha3MBAIOTh IPaHITHUM LIApOM, 8 HIXKHIO — 6a3aJIbTOBUM. B1IMIHHICTIO KOHTUHEHTAJIbHOI KOPU
BiJl OKEAHIYHOT € HasIBHICTb B Hill IPaHITHOTO Iapy.

[1ix BUCOKMMHM rOopamMH MOTYKHICTh KOpH 301IbIlI€HA 32 paXyHOK I'PaHITHOTO 1Iapy, 1 YMM BHIII
ropu, TUM ToBIe Kopa. Hanmpukinaz, mia ['iManasMu moTy>XHiCTh 3¢MHOT KOPH MaKCUMaJlbHA 1 CsIrae
70 kM.

BaxnBoro 06cTaBUHOIO, SIKa BIJPi3HSE 3¢MHY KOPY BiJI iHIIUX BHYTPILIHIX reocep, € HasiBHICTb
B Hill MIJBUIIEHOTO BMICTY paJlOaKTUBHUX 130TOIIB ypaHy, TOPilO, KaJlito, IpUYOMy iX HalOliIbIla
KOHIIGHTpALlis BiJ3HaYeHa JJIsl TPAHITHOTO MIapy KOHTHMHEHTANbHOI Kopu. B okeaHiuyHii Kopi
Pasl0aKTUBHUX €JIEMEHTIB AyXKe MaJo.
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Jimocghepa — 1ie xam’siHa 000JI0HKA 3eMill, sIKa MO€JHYE 3€MHY KOpPY 1 MiIKOPOBY YacTHUHY
BepxHbOi MaHTii (AuB. puc. 1.3). XapakTepHOIO 03HAKOIO JITOC(EpH € Te, 10 B HET BXOAATH MOPOAU
B TBEPAOMY KpHUCTAJIIYHOMY CTaHi, 1 BOHa BOJIOJAIE€ TBEPIICTIO 1 MilHICTIO. Po3ramoBana mia
niTocdeporo mIacTHaHa 000JI0OHKA MaHTI1 — acmeHnocgepa He BOJIOJIi€ MIITHICTIO 1 MOYKE TEKTH HaBITh
1] Ai€10 Ty>Ke MalluX HaJIMIIKOBUX THUCKIB.

Ha mouarky XX cromittss A. Berenep BuCyHYB rinore3y Apeiidy MaTepuKiB, sSiKa IOCITYKUIIa
[IOYaTKOM pO3pOOKM MPUHLHUIIOBO HOBOI TI€OJIOTIYHOI TeOopii TEKTOHIKM IUIMT, $Ka OIHCYE
(dbopMyBaHHS KOHTUHEHTIB 1 OkeaHiB Ha 3emuri. [1omTOBXOM JUIsi CTBOPEHHS TillOTE3W BUSBUIIACH
Bpa)karoua reoMeTpuyHa noAiOHicTh 00puciB y30epexs Adpuku i [liBaeHHOT AMepHKku, aie aanmi
rimore3a OTpUMaia MIATBEP/PKEHHS TPH TaJCOHTOJOTIYHUX, MIHEPAIOTIYHUX 1 TE0JIOTo-
CTPYKTYPHUX JOCIIJIKEHHSX.

CyTb Teopil TeKTOHIKH IUIMT CKJIAJaeThesi B HacTyrmHoMy. binmst 200 mutH. pokiB ToMy Haszaxa BCi
ICHYIOU1 HUHI MaTepuKH OYyJIM 3TpyIOBaHi B €IMHUI cynep KOHTUHEHT — [lanreto. Bona cknananacs
3 IBOX KPYITHHX YacTWH: MiBHIYHOT — JIaBpasii, sika BKirodana B cebe €Bpomy, Azito (0e3 [ngocanry),
ITiBHiuHy Amepuky, 1 miBaeHHoi — [oHnBanu, sika Mictuna IliBneHHy Awmepuky, AdQpuky,
AnTapkTuay, Ascrpanito, Ingocran. i n8i yactunu Ilanrei Oynu po3auieHi TIMOOKOI 3aTOKOIO
okeany Terica. [lotim Ilanres po3manacs Ha OKpeMi IUIMTH, sIKi «po3’ixaimucs» mo acteHocdepi i
T TIOYaTOK CyYaCHMM MaTepukaM. 3apa3 y BepxHiil 00o0ioHI 3eMii BYEHI BUIUISAIOTH CIM
KPYIHUX IUIUT, CIM IUIMT CEpPEeAHbOro po3mipy 1 Oe3nmiy apiOHuX. Bci mauTu mijg BIUIMBOM
KOHBEKTMBHMX Te€Yiii B MaHTIi MepeMIllyloTbCcs OJHA BIJIHOCHO OJHOI, TOMY IX MEXl1 YITKO
MapKyHOThCS 30HAMH MiIBUIIICHOI CEHCMIYHOCTI.

Po3pi3HAIOTH TpH BUAM NEPEMILLIEHHS TUINT.

1) Ilnutu KOB3alOTh BITHOCHO OfHa oaHOI. Ha iX mexax BiOyBaeThcsl aKTHBHA CeHCMivHA
ISUTBHICTB.

2) Ilnutu pyxaroThest B pi3HI cTOpoHHU. [Ipu 1IbOMY B KOpP1 YTBOPIOETHCS CHCTEMa TTUOMHHUX
po3noMiB (pudToBa A0IMHA), IO AKUX BUIMBAETHCS MarMa 1 yTBOPIOETHCS HOBAa OKE€aHIYHa Kopa.

3) IInutu pyxaroTbcst Ha3yCcTpid OHA O/IHIHN 1 CTUKAIOThCs. OKeaHIyHa ITUTA IPH LIbLOMY «ITIPHAE»
1]l KOHTUHEHTAJIbHY 1 MOTJIMHAETbCA MAaHTI€0. SIKIO CTHKAIOThCS KOHTHMHEHTANbHI IJIUTH, TO
BiIOYBA€ThCs 3MUHAHHS 1X OKpaiHHUX YacTHH a00 OJlHA IUIMTA HAIOB3a€ HA 1HIY, 1 YTBOPIOIOTHCA
TOpH.

KocmiuHi 1 reogi3nyHi CIOCTEPEKEHHS JO3BOJIIM PO3paxyBaTH MIBHJKICTh BiJUIaJICHHS
ABcrpanii Big AnTtapktuau — 7 cM/pik, [liBnennoi Amepuxu Bin Adpuku — 4 cm/pik, [TiBHIuHOT
Awmepuku Bin €Bporu — 2,3cM/pik. UepBoHEe Mope po3mmproeThes Ha 1,5 cm 3a pik. [Hmocran
CTHKAEThCS 3 €Bpasi€ro 3 MIBUIKICTIO 5 CM 3a PIK, 1 B MICII iX 34JI€HyBaHHS pOCTyTh ['iManaiichbki
ropHu 3 HIBUJKICTIO 1 cM 3a pik.

Ammocghepa — 11e IOBITpsiHA 000JIOHKA, sika oTouye 3emutro. 78% i ckimanae azor, 21 % KuceHs,
0,94 % apron, 0,03 % Byraekuciawii ra3 Ta iHIIE — CyMIII 1HEPTHUX Tra3iB Ta IHIIMX 3’ €JHAHbD.
Ockinpku aTMoc(epa Jerko MiJjaeTecss CTUCKY, MOJOBHHA 1i MacH 3HAXOJIUTHCS HIDKYE PIBHA
5,5 kM. Maca atmocdepu ckiagae MeHIe oAHiel MiTbHOHHOT Macu TBepAOi 3eMii, aie i1 BIITUB

el
0005055 %

—a
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HaJ3BUYAHO BeNUKHi. ATMocdepa miaTpumye pizHi GopMH KUTTA Ha 3eMill 1 BUKOHYE 1HIII
BaxnuBi QyHKuii. BoHa gie sk TepMiuHUN WmUT, KUK BigOMBae ab0 MOTJIMHAE OUIBINY YacTUHY
pamiarii, sika moctrynae Big CoHus, 1 3axumae 3eMiIr0 BiJi HaAMIPHOTO YiIbTPadioieTOBOTO
BUIIpOMiHIOBaHHS. B atMocdepi 3ropatoTs MeTeopuTu. 3aBasiku atMochepi BiOyBaeTbCss Kpyroooir
BOJIY B IPUPO/Ii. BakiBUM areHTOM IIEpeHECEHHS MIUTY 1 TiCKY € BiTep. OKpiM TOro, BiTEp — pyxoma
CuJia MPH YTBOPEHHI XBWIb 1 MPUOEPEKHUX TeUil, SKI TAKOXK JAIOTh BEIMKHHA T€OJIOTIYHUN e(eKT.
ATMOC(bepa MOJIUTSIETHCS HA PUPOJIHI mapH (puc. 2.5), Ki BU3SHAYAIOTHCS TEMIIEPATYPOIO i THCKOM.
Tponocghepa — o0nacTb KOHBEKIIi, sKa

™ .
g B nepeMillye MacH MOBITPs; MOOJIM3Y IOJOCIB
g EK30C®EPA g 6 6i
& g BUCOTa Tpomnocdepu ckiagae KM, Oiis
800 g ekBatopa — 1o 18 kM. Ilunm 1 Bonmsna mapa
_—-_"__._---- . . .
- = g 30CePe/IKEH] NePeBakKHO BTponocq)ep1, i XMapu
/\-/' = YTBOPIOIOTBCSI B 1Iiii 30HI. B Tpomocdepi
400 /—x/ N ¢ Temmepatypa B cepentix HIUPOTaX
eepruuiil ionocepi 3MeHIIyeTbes Ha 1 °C Ha koxkH1 160 M BUCOTH.
T Taka TenaeHIis 30epiraerbes ax 10 Bucotu 10-
s0d VLI o7 13 KM, Jie TOYMHAETHCSA 30HA MaiKe MOCTiHHOT
"':-IHIH; TEPMOC®EPA TEeMIEPaTypH, AKa KOJIUBAETHCSI BiJ[
1504 jmp,f{ . Lai0* =50 10 -55 °C. Llg x010/1Ha i30TepMiUHa 30HA €
Bunil irmocdes OCHOBOIO CTpatochepH.
1004 s Cmpamocgepa  siBnsse  cob00  00IacCTh
80 Losl  XOJIOJHOTO YHCTOTO PO3PIHKEHOTO OBITPSI IPU
ME30C®EPA NN . PO3PIA BUpA TP
604 e = L2 BIJICYTHOCTI KOHBEKIii, BepXHA 1I Mexka
' L R posramoBaHa Ha Bucori 55-60 kM. B
409 s & cTpatocdepi  CHOCTEpIraeThCsi  TOBIJIbHE
CTPATOC®EPA .
AP MiBUIICHHS TEMIeEepaTypu 3 BHCOTOI, IO
M b = mnacéEﬁ'_"_’""— o MOSICHIOETBCSL ~ TIPUCYTHICTIO  O30HY,  SIKUH
ﬁ'—‘r—-r'—T—r'_'“?"J‘—'T - : :
_,:“: 77 f ,f /W / 7 5 777771777 ™ YTBOPIOETHCA M1J BIJIMBOM yJ‘IBTpa(bIOJ'IeTOBI/IX
e "”*Ri"_ | NPOMEHIB; B [IbOMY IIapi Iy’Ke MaJIO 3BOKCHUX

0 0 T e gacTok. IHomi Ha Bucori 20-30 KM BHIHO
Tenmepatypa’C  prepgamMyTpoBi XMapH, SKi CKIaJalOThCS 3
Puc. 2.5. Bepmuxanvnuii po3piz ammocehpepu  KPUCTATUKIB JIHOIY.

[licns cunbHUX BYJKAaHIYHMX BHBEP)KEHb BYJIKAaHIYHUI MU MOXe MicslsMu abo pokaMu
TpuMaTtucs B crparocdepi, 3abappmoroun cxoiau 1 3axonu COHIM B sICKpaBi KoJbOpH. Benunka
KUIBKICTh BYJIKAHIYHOTO MYy B cTpaTtocdepi MOHWKY€E COHSUHY pajliallilo, siKa AocsArae 10 3eMil, 1
BUKJIMKA€ MOXOJOJaHHA KiIiMary. ICHye mpumyIieHHs, 10 MOYaTOK JIbOJJOBUKOBUX IeEpiofiB OyB
BUKITMKAHWH IHTCHCHBHUMH BYJIKAHIYHIMHU BUBEPKECHHSIMHU.

Me3socgpepa, mepmocghepa 1 ex3ocghepa XapaKkTepHi TUM, 1110 B IX CKJIaJ1 IEepeBakatoTh 10HI30BaH1
rasu, 1 Tomy Il 000JI0HKK 00’ € JHYIOTh B i0HOChepy. Bucora atmocdepu nocsrae 6inbmre 2000 kM.

Liopocghepa — Bonna obononka 3emii. BoHa moninsierbess Ha okeaHocdepy, BOIU CYXOJ0dy i

nbonoBuKiB. KinbkicTs Bogu B okeanocepi ckiagae 1370 MiH. kM3, Bogu cyxomony 4 MIH. KM,

MaTepUKOBHX JTbOiB 16-20 MIH. KM,

I'inpocdepa 3aiimae Tpu uyeTBepTi MOBepxHi cyuil. Temmeparypa BoAM B MOBEPXHEBOMY IIapi
OKeaHiB KOJIMBAEThCA BiJ MiHyC 3 110 tutroc 45 °C, a Ha HiI okeaHiB BiJ MiHyc 1,3 1o mmtoc 3 °C.

Cepennsa rinmbuHa cydyacHUX okeaHiB 3,8 kM, HailOuiblna raubuHa BuUMipsiHa B MapiaHCbKil
BraguHi 1 ckianae 11022 m. B CiToBoMy okeaHi mMicTuthes B 60 pa3 Oinblie Mi0KCHUIY BYTJICIIO
COg, Hix B atMocdepi, 3aTe KICHIO B OKeaHl Maibke B 150 pa3 MeHiie, Hi B atMmocdepi. CepenHs
COJIOHICTh MOPCHKOT BoJH ckiaaae 35 r/n. Coui npeAcTaBieHi MepeBaKHO XJIOPUIaMHU, CyIbhaTaMu
1 kKapOOHaTaMu HaTpil0, Kalilo 1 KaJbllil0, alie MPUCYTHI TakoxX of, ¢pTop, pocdop, pyOinii, 1e3ii,
30JI0TO Ta IHII €JIEeMEHTH.
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Cgiti0 npoHuKae y Boay 10 rmouan 200 M, 1 TYyT 30Cepe/KeHa MPaKTHYHO BCS MOPChKa (hayHa
1 hiopa. [ MubOKOBOIHI JOCIIHKEHHS, IPOBE/ICH] B OCTaHHI POKH, I03BOJIMIIN BCTAHOBUTH HasIBHICTh
TOPU3OHTAJILHUX 1 BEPTUKAIBHUX TEUid B OKeaHaX, sKi MEPEMIIIyITh BOAHI Macu i poOisaTh ix
NPUIATHUMHU IS KHUTTS Pi3HUX oprani3miB. ['igpocdepa Bigirpae BaxIuBy poJib B IposiBax OaraTbox
TCOJIOTIYHHUX TMPOIIECiB, OCOOJMBO B TOBEpPXHEBIM 30HI 3emMHOI kopu. Ilim miero rimpocdepu
BiIOYBA€THCS IHTEHCUBHE PYHHYBAHHS T1PCHKUX MOPiJ, IX MEpeMileHHs Ta epeBi JKIaICHHS.

biocghepa. OcobimBy 000JOHKY 3emili, SIKa CKJIQJIa€ThCS 3 JKUBUX OPraHi3MiB POCIMHHOTO 1
TBApUHHOTO TIOXO/KEHHSA, SBIsiE coboro Oiocdepa. B yciif TOBIII OKeaHIYHHMX BOJA BiAMideHE
icHyBaHHS (BopM KHUTTS. 3 TIIMOMHOIO CKJIaJ OI0LIEHO31B CYTTEBO 00’ €IHYETHCS, ajie ACSIKI BUIH
MPUCTOCYBAUCS Ta ICHYIOTh 1 Ha OaraTokioMeTpoBii TiauOuHi. OONaCTh PO3MOBCIOKEHHS
Oiocdepu oOMexyeTbcsi B aTMochepl 030HOBUM mapoM (mpuOau3HO 10 50 KM HajJ MOBEPXHEIO
TUTAaHETH ), BULIE SIKOTO BioMi Ha 3emJti (hOpMU KHUTTS HEMOKIIHBI O€3 CrieliabHUX 3aC001B 3aXHUCTY,
SIK 11€ 3/IIHCHIOETHCS TTPH KOCMIYHHX IMOJIHOTAX 32 MEXKi aTMOchepH Ta Ha 1HIII TUTAHETH.

BopopocTi okeaHiB 1 pOCIMHHICTh HA CyIIl MPOAYKYIOTh KHCeHb Ha raneri. PayHa i diopa
3MIIACHIOIOTH BEJIMKUH BIUIMB Ha CKJIaJl aTMOC(hEpH, IEPEPO3IO i BYTJICII0, BOJIHIO, KUCHIO, KAJIBIIIFO
1 pocdopy B ipupoi. 3aBASKH IM JTFOACTBO MAa€ CHOTOIHI B CBOEMY PO3TOPSIKEHHI JDKEperia eHeprii
y BUTJISIII TOPIOYMX CIAHIIB, Oyporo i KaM’SsHOTo BYTULIs, HATH 1 rasy.

Ximia 3emni. XiMiuH1 aHAII31 TIOKA3aJIH, 110 OiIbIIe HiX HA 98 % Maca 3eMHOi KOPH CKIIaIa€ThCs
nuiie 3 8 eneMeHTIB (puc. 2.6). Pemry cknagaots npubiusHo me 10 exementiB. Ha yacTky iHIImx
enementiB npunaznae 0,353 %. Cnixg BiA3HAuUTH, MO Yy PI3HUX aBTOPIB YacTKa THUX YU IHIIMX
€JIEMEHTIB y 3eMHIl KOp1 HEOJHAKOBA, aJie BIAPI3HAETHCSA HE CYTTEBO. SKI0 OpaTu XIMIYHUI CKIa
(rinoreTruHMi) 3emMiti B LiJIoMy, TO OutbIIe K Ha 98 % BOHA CKIIAa€THCS TEX 13 BOCBMU €JIEMEHTIB,
aJjie CIiBB1IHOIIICHHS iX HE Take, K y JiTocdepi.
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Puc. 2.6. Ximiunuit cknao zemnoi kopu ma 3emi (zinomemuunuit)

Hona 3emni. 3eMsi Mae CBO€E mennoge, elekmpuyre, epasimayivne nois. lme 3emns otoueHa
MazHimHUM TIOJIEM, SIKE OXOILTIOE BeIukuid poctip. Lle reomarniTHe mosie ayxe MmojioHe Ha ToJIe,
SIK€ CTBOPIOETHCSI MIPOCTUM JIBOMOJIIOCHUM MarHitoM. BoHo ciayxuTh 3emili 3aXMCTOM BijJ YacTOK
BHCOKOI €Heprii, Kl JETATh 3 BEIUKOIO MBUAKICTIO 3 KOCMIYHOro npoctopy. ITone BiauyBae cuibHi
Bapiallii; 37€rKa 3MIHIOEThCS B MaciTadl AHIB a00 POKIB 1 MOTO cepeaHe 3HAYEHHS, a B MacmTabi
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MUTBHOHIB POKIB I1i 3MIHU BUSBJISIOTHCS AYKE BETMKUMH. BCTaHOBIIEHO, IO MardiTHI MOJI0CH 3emiti
B ICTOPIi reoJOriYHOr0 PO3BUTKY 3a3HaBaiIM iHBepcito. IIpy 1ibOMy Opi€HTYBaHHS METAJIOBMICHHX
MiIHEpaJIiB B MPOIEC] YTBOPEHHS MOPiJl 3MIHIOBAJIACK, 1 111 3MIHH ITPOCIIIIKOBYIOTHCS IO BCIH IJIaHETI.
Buenumu po3pobieHa reoXpoHOJIOTYHA MaJleOMarHiTHA MIKAJIa, SIKa J03BOJISE IPOBOJIUTH III00ANBHI
CIIBCTABJICHHS T€OJIOTIYHUX YTBOPEHb B MEXaX OKEaHIB 1 MAaTEPUKIB 3eMII.

IHumanns ona camonepesipku

1. Hazeimv nnanemu Consiunoi cucmemu.

2. Ill]o maxe memeopumu i Ax ix eusuaroms?

3. Haszsims eHympiwini 00010HKU 3eMii.

4. Poskaowcimo meopito mekmonixu naum?

5. Axy 6yoosy mae 3emna kopa?

6. Hazgimw 306Hiwini 06010HKU 3eMmii.

7. Poskaxcims npo 6yoo8y ammocgepu.

8. Haszsims @isuuni nonsa 3emi.

9. Axuii ximiunuii ckiao 3emMHoi kopu?

10. Axi sasuwa ghopmyroms cyuacnuii euenao 3emni?
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3. OCHOBM MIHEPAJIOI'Il TA KPUCTAJOT'PA®DIT

3.1. KpucragiuHa cTpykrypa

Minepanu — 1ue TUPUPOAHI HEOPTraHiYHI TBEPAI PEUOBHMHHU, SKi BOJIOAIIOTH XapaKTEPHOIO
KPUCTAIIYHOIO CTPYKTYPOIO.

Minepan mae mocTiiHUM XiMmiuyHMHA ckiman. Hampukman, ramit (3BMYaiiHa KyXOHHA Clib) Mae
ximiuny ¢opmyny NaCl; fioro KpucTaim NpsMOKyTHI, T0110H1 Ha KyOuKH a00 CIPHUKOBY KOPOOKY, 1
MOJIAIbLIE MMOAPIOHEHHS KPUCTAIIIB TaJiTY Ja€ Taki ’ KyOuKH, nuie O0inbm apioHi. Lg BnacTuBicTh
CBITYUTH MPO KPUCTATIYHY CTPYKTYPY MiHEpaTiB 1 € HAHOUIBII XapaKTepHOIO pucoro. Hailbunpmmii
KpHUCTaJ B CBiTI — KpucTan Oepuiy, skuii OyB 3Haiinenuit Ha Manarackapi, mae macy 380 ToH,
JTOBXHUHY 18 M 1 mupuny 3,5 M B IIOTIEPEYHUKY .

OcoOnuBocTi  OyMOBM KPUCTATIYHOI TIPAaTKH MiHEpadiB BCTAHOBIIOIOTH 3a JOMOMOIO0
peHTreHiBcbkux wmetofiB. Ha pucynky 3.1 300pakeHO po3TalllyBaHHS aTOMiB BYIJICLIO B
KpUCTAIIYHUX IpaTKax anmasy i rpadiry.
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Puc. 3.1. Ilpuknaou kpucmaniuHux r(pamox Minepanie
a — aimas; 6 — epagim
OOuBa MiHepanu MalTh OJHAKOBUN XIMIYHUHM CKJIaJ — BYIUIEb. AJle aiMa3 Ma€ JyXe BUCOKY
TBEPAICTb 3aBJSKH CBOIM CTPYKTypi, a rpadiT M’SKHil, TOMy LI0 B HbOTO 3B’SI30K aTOMIB MIX
TUIOUIMHAMHY B KPUCTATIUHIN IPpaTIli CITa0KHIA.
30BHIIIHIM BHUPaXEHHAM BHYTPIIIHBOI CTPYKTYpH MiHEpally clyXatb xkpucmanu. Lle
reOMETPHYHO NMPaBWIbHI TBEPI Tija, 0OMEXeH1 MPUPOAHUMU IUIOCKUMHU TIOBEPXHIAMHU, a00 epanamu.
Cumertpist — OCHOBHA BJIaCTUBICTh KpUCTalliB. B kpuctanorpadii icHye TepMiH Bici cumeTpii. Bics
cumempii — TipsiMa JIiHisl, TIPU TOBOPOTI HABKOJIO SIKOI HA MEBHUM KyT cUMeTpHuHa (irypa 3aiime B
MPOCTOPI T€ K TOJIOKEHHS, IO BOHA 3aiiMana /0 TMOBOPOTY, ajieé Ha MICIE OJHUX ii YaCTHUH
NEePeMICTAThCS 1HIII TaKi K 4acTUHH. Bici cuMeTpii, 110 3ycTpivaloThCsl B KpUCTalax, O3HAYal0Th
L, L3, L4, Ls. KyT noBopoTy, npu sikoMy eeMeHTH (irypu CriBIafaiTh, CKIagac npu mpomy 180°,
120°, 90" i 60° Bianosiano. [Ipu TakoMy PO3TalllyBaHHI By3IIiB IJIOCKA CiTKAa KPHCTAIIYHOI IPATKK
noOyioBaHa 6e3 MPOCBITIB, 110 MPU3BOIUTH /10 CTIHKOCTI cTpykTypu. Ha puc. 3.2 306paxeHo tunu
IUIOCKMX CITOK 0araTOKyTHHUKIB 3 BICAMH CUMETPIi PI3HOTO IOPSIKY.
5 .

a

Puc. 3.2 Ilnocki cimku 6azamoKymHuuKie

Bici cumempii:
2 a — nepuio2o nopsoKy;

0 — Opy2020 nopsoKy;

8 — Mpemvbo20 NOPAOKY,

2 — uemeepmozo nopsoKy;

0 — WOCMO20 NOPAOKY

B kpucraniunux 0araToKkyTHHKaX MPUCYTHI JIUIIE BICl CUMETPIi APYroro, TPETbOro, Y4€TBEPTOroO 1

IIOCTOTO MOPAIKIB. Bich mepuioro mopsiiKy MpakTHYHO HE BU3HAYa€ CHUMETpii KpHUCTady, a BiCh
CUMETPIi I’ ITOTO 1 BUIIE MIOCTOTO MOPSKY B KpHUCTajIaX HE ICHYE.
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BuBueHnss ¢gopM, sKi YTBOPIOIOTHCS T'paHAMH KPHCTAiB, 1 KYTIB MDK T'PaHSAMH JTO3BOJIHUIIO
CTBOPUTH KiIacu(iKalilo KPUCTANIB, MOIUIMBIIN 1X HA CIM CHHTOHIH (Tab:x. 3.1).

Tabnuys 3.1
Kpucmanozpagiuni cunzonii
CuHroHis Tunosuit XapakTtepHi Tumnosi
BUIJISLL IPATKU 0C00JIMBOCTI MiHepanu
TpukiinHa TPU  HEpIBHI  BiCi,  IOXHIO TJIarioksias
T pO3TaIloBaHi 0JIHA 10 OTHOL
I
MoHoxIiHHa TPU HEpiBHI Bici, 1Bl 3 SKHX rimnc, opToKias,
| NEepIEeHAUKYIISIpHI OJIHa 10 OJHOI, a porora oOMaHKa
11z TPETS MOXUJIA
PomOiuyna 1 TpX BiCl HEOIHAKOBOI IOBXHUHU Oapur, Tomnas
2 B ’
- MEPETUHAIOTHCS M1 IPSIMUM KYyTOM caMopo/iHa Cipka
| i_f
I |
>T T
5 1]
TpuronansHa Ly TPH Bici PIBHOI JOBXHHH, KyTH MiX KaJIbLIUT, KBapll,
HUMH HE TPsMI TypMaif
I
H
TerparonanbpHa L4 TP B3AaEMHO TMEPHEHAUKYJSPHI XaJIbKOIIPHT,
i i BiCl, /1B 3 IKMX OJIHAKOBOI JIOBXKUHU Be3yBiaH
S
L
d
I'excaronanbHa La TPU PIBHI BiCl NEPETHHAIOTHCS MiJ anartuT, Oepui
1T kyrom 120° B onmiil miuomwuni, a
i ' 4yeTBepTa BICh MO0 Ili€l MIIOLIUHU
N
po3TanioBaHa MepreHIuKYISIPHO
Kyb6iuna d TpU BiCl OJHAKOBOi JOBXHHH, | TaNiT, MpUT, FAJICHIT,
] . .
1|, | MCPETHHAIOTBCS — MiA  MPAMHMH rpaHar, ammas
T i 4
e KyTamu
B l

Benuky KimbKiCTh MiHEpaTiB MOXXHA BHU3HAYUTH, TOTJISHYBIIM Ha Kpuctanmu (puc. 3.4). Ha
NPUKIIAJ, Be3yBiaH MOKHA BIII3HATU 32 CBOEPIAHOIO (OPMOIO KpHUCTaNiB, B TpaHATIB 1 MIpUTY
MPEKpacHi TapHO OTpaHEeH1 KPUCTaIu KyOi4YHOI CHHTOHI1, @ KBapIl yTBOPIOE XapaKTEPHi APY3H.

Crig 3ragatu ipo Apy3u, KOHKpelii 1 cexpenii (puc.3.5), 1m0 ABASIOTE CO00I0 0cO0MMBI popmMu
KpHUCTati3alii MiHepaJbHOI peYOBUHU (XapaKTepHi KOHIEHTPUYHO-30HAIbHI YTBOPEHHS).

Jlpy3u — 1€ 3pOCTKH KPHUCTATIB, SIKI MPUKPIMJIEHI OJHUM KIiHIIEM JO CHIIbHOT OCHOBH. [lpy3m
MOXKYTh YTBOPIOBATHCS KpHCTaTaMH OAHOTO (KBapIil) abo MEKUTbKOX PI3HMX MiHepamiB (TaleHir,
canepuT, KaJIbIKUT). 3POCTKU APIOHUX KPHUCTAIIB, SKi PO3MINIYIOTHCS HA TJIOCKIA TTOBEPXHI 4acTo
HA3UBAIOTBCS WIMKOIO.

Komnxpeyii poctyTh B IeHTPY 110 iepudepii, a cexpeyii Bia nepudepii 10 MEHTPY.
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Puc. 3.4. Cuneonii ma ¢hopmu xpucmanie oesaxux minepanie

Puc. 3.5. Minepanwvni acpecamu:
a — opy3a, 6 — cekpeyisi; 8 — KOHKpeyisl
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Jlesiki peuOBMHU MOXYTh ICHYBaTH B JIEKUIBKOX KpHUCTaIIYHUX (a3ax. Takoro poay CTpyKTypu
HA3UBAIOTh noaiMOp@HUMU MoOughikayiamu. HalissckpaBiuii npukiaa — nojdiMopgHi nepeTBOPEHHS
syrnero. Ilpu Temmeparypi 1000 °C anma3s nerko mepexoauTs B rpadit. B Toif xe uac mepexin
rpadiTy B anmMa3 Moxe OyTu 3/ilicHeHo uite Ipy Temmeparypax suiie 3000 °C i tuckax o 108 Ia.

T'abimyc KpuCTalliB — M TEPMIH CITYXKUTh JJI BU3HAYCHHS XapaKTepHOi popMu, B SKii MiHEepa,
SK TPaBUJIO, KPUCTANI3ye€ThCs. 3HAIOUM 3BUYANHMI 30BHIIIHIN BUIIIAA KPUCTATIB OyJIb-SKOTO
MiHepaTy, MO)KHA BU3HAYUTH €r0 BI3yaJdbHO. Y 0araTb0X MiHEpaTiB CIIOCTEPIralOThCsl 3aKOHOMIPHE
3pOCTaHHS KPUCTAIIIB I10 BU3HAYCHHUX TPAHIX — OGIlIHUKLL.

3.2. Ximivyna ki1acudikanis MinepaiiB

Bci miHepany moaiisitoThCs Ha T SITh OCHOBHHX Tpym: 1) camopoiHi enemMeHTH; 2) cyiabdiam; 3)
rajoreninu; 4) oxcuau; S5) coili KHCHEBUX KHCHOT. IlpuBeaeMo KOpPOTKY XapaKTepUCTHKY
MPEJICTaBHUKIB KOKHOI IPyIIH.

Camopooni enemenmu. MiHEpaH 1HOTO THITY SIBJISIFOTH COOOK TMPOCTI PEYOBHHH, SIKi
CKJIQIal0ThCsl 3 OJHOTO XIMIYHOTO enemeHTy (Tadn. 3.2). Croau BXOIUTh HEBENHMKAa KIIbKICTh
MiHEpaiB, sIKi MAJIO 3yCTPIYarOThCs B IPUPO/I, aJie MAIOTh 3HAYHE NMPaKTHYHE 3Ha4eHHs1. CaMOopoIHi
€JIEMEHTH CTiiiKi B TOBEPXHEBUX YMOBAX, Ha MOBITP1 BOHU HE OKUCIIOIOTHCA, 1 TOMY 3YCTPI4alOThCsS
B YHCTOMY BH/II.

Tabnuys 3.2
Camopooui enemenmu
Hasea minepany Ximiuna chopmyna OcHogHe 3HayeHHs
Anmas C JloporomiHauiA KaMiHb
I'pagit C TennoizoniiiHa CHpOBUHA
Cipka S XiMi4Ha CHpOBHHA
3o510TO Au
Cpibno Ag brnaropoanuit metan
[Imatuna Pt

Cynviou — ys rpyna 00’ennye outbine 250 minepanis. B cynbdigiB Metanigyauii O11CK, BeIUKa
MUTOMa Bara, 4opHa abo KOIbOpoBa pucCKa. barato MiHepaliB MaiOTh BaXXIHMBE MPOMUCIOBE

3HaueHHs. B XiMiuHOMY BiJHOILIEHH] CYIb()1IH SIBISIOTH COOO00 COJII CIPKOBOJIHEBOT KUCIOTH (Ta0I.
3.3).

Tabnuysa 3.3
Minepanu zpynu cynvhioie
Haszea minepany Ximiuna goopmyna OchosHe 3nauenns
["anenit PbS CauHIIEBa pya
Cdaneput ZnS [IuHKOBA pyaa
XaapKOIIPUT CuFeS» MinHa pyna
[Tiput FeS, XiMi4Ha CHPOBHHA
BopHir CusFeS4 MinHa pynia
Kinosap HgS Pyna na pryTth
ModnibaeHit MoS: Momni6aeHoBa pyna
AHTHUMOHIT Sb,S3 Pyna Ha cTu0iit
ApceHonipur FeAsS Pyna na munr’ sk

T'anoceniou (2anoiou). 3 XiMi4HOT TOUKH 30pYy MiHEpAIU L€l TPYIHU ABJISIOTH COOOIO COMI KHCIOT
HCI, HF, HBr, HJ (tabn. 3.4). Binbuiicts 3 HAUX MalOTh HEBEJIUKY TBEPAICTh, Maly MUTOMY Bary,
CKJIsTHUM Ouck. MiHepanu rpynu XJI0pHuaiB (KaMm’siHa 1 KajiiiiHa ciib) 100pe pO3YMHSIOTHCS Y BOJI.
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Tabnuys 3.4
Tanozeniou
Hasea minepany Ximiuna ghopmyna OcHogHe 3HaueHH s
lamit NaCl XiMiuyHA CHpPOBUHA
CunbBiH KCl _ _
KapHanit KMgCls-6H,0 XiMIYHa Ta arpoxXiMiyHa CUpOBHHA
Quroopur CaF» Ontuyna, XiMiyHa, (JIFOCOBA CHPOBHHA

Oxcuou 3 XIMIYHOT TOYKH 30py, OKCHIM SIBJISIOTH COOOIO CTIOJNYKH €JIEMEHTIB 3 KucHeM. OKcuau
IIMPOKO PO3MOBCIOJKECHI B MPUPOJL Ta YACTO MAIOTh BAXIIMBE MPOMHUCIIOBE 3HaueHHs (Tadm. 3.5).
OnuH 3 HalOLIBII PO3MOBCIOPKEHUX MIHEpaIiB Ha 3eMIli, KBapIl, HAJICKUTH 0 i€l TPYIIH.

Tabauys 3.5
Minepanu zpynu okcudig

Hasea minepany Ximiuna popmyna OcHogne 3HauenHs
Kgapng Si0, [TopomoTBipHMII MiHEpa, I’ €300NTHYHA ,
abpa3uBHa, I0BETIPHACHPOBHHA
MarneTtut Fe304
3ani3Ha pyna
I'ematut FexO3 2
Xpowmit FeCr203 XpomoBa pyaa, MeTalypriiiHa i
TEIUIOI30JISIIIII{HA CHPOBHHA
IneMmenit FeTiO3 TurtanoBa pyna
Kopynn Al>O3 AOpa3uBHA CHpPOBHHA
Kacurepur SnO» Pyna Ha onoso

Coni KucHnesux Kuciom 6 XIMIYHOMY BIJIHOIIEHHI € CIOJyKaMHM KHCHEBMICHMX KucioT. Lle

HaNOUIbII OaraTovnceIbHUM THI MIHEpAJIiB, B CKJIaJ IKUX BXOAATh KapOoHaTH, cyiabdaTH, pocdaTi,
MoTi01aTH, BaHAIaTH, CUITIKATH Ta 1H. (Tabm. 3.6).

Opna nuiie rpyna nojaboBHX MINatiB ckiajgae 011 60 % macu 3emHoi kopu. [Ipubnusno 60 % ix
MICTHTBCS Y BUBEPXKEHUX TPChKUX MOpoJax, y Meramopdiunux — 6mau3bko 30 %, y ocagoBux 1o 10-
11 %. 3a XIMIYHUM CKJIaJIOM — 11€ QIIOMOCUJIIKATH HATPIIO, KaJbllilo, Kajito, 0apito, K 130MopQHI1
JOMIIIKH MICTATh pyOiiid, CBUHEIb, CTPOHIIH TOI0. [10JIbOBI MINTaTH BUKOPUCTOBYIOTHCA Y CKIISHIM,
ManepoBid Ta IHIIMX Taly3sX IPOMHUCIOBOCTI; JEsKI 3 IMX MIHEpaJiB 3acCTOCOBYIOThCS SIK
OOJIMIIIOBATIBHUN MaTepiall Ta BUPOOHE KaMiHHSL.

[TosiboBI INIATH PO3ISAIOTE HA 3 TPYIH: Kalll€BO-HATpPieB1 (JIy KH1 — OPTOKJIA3U, MIKPOKJIIH Ta 1H.),
KaJIbIli€BO-HATPi€BI (IJIarioKiIa3u), KajuieBo-0apieBi ado rianodanu (Iyxe piakicHi).

Tabnuys 3.6

Coni Kucnegux Kuciom

Hasea minepany Ximiyna ghopmyna OcHosHe 3Hauenns
Kapbonamu
Kanpuut CaCOs3 [TopoaoTBipHMI MiHepal
Marne3ur MgCOs3 MertainypriiiHa 1 Teraoi30s1iiHa
CUPOBHHA

Jonomit (Ca,Mg)COs [TopomoTBipHHII MiHEpal
Cunepur FeCOs 3aii3Ha pyna

Popoxposur MnCO:s Pyna Ha MaHras, BUpoOHe KaMiHHS
Mamnaxit Cuz (OH) 2CO0O3 BupoOHa cupoBrHa 1 KOJIbOPOBI KAMEHI
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Cynvhamu
Iinc CaS04-2H-0 B’soxyuunii maTepian
AHT1IpUT CaSOq4 Bupo6na cupoBuna
bapur BaSOg4 XimMiYHa CHPOBHHA
Boavgpamamu
Boabsdpamit (Fe,Mn)WO4 Pyna na Bonbdpam
leemit CaWOq
Dochamu
Amnarut Cas[(PO4);(OH,CLF)] ArpoxiMiyHa CHpOBHHA
bipro3a CuAle[(OH)2PO4]-4H20 Jloporominauii KaMiHb
Cunikamu
OmniBiH (Mg,Fe)>[SiO4] IToponoTBipHUI MiHEpa
Tomnaz Al[F2[Si04] JloporomiHauii KaMiHb
Kianir (micten) ADL[O]Si04] MerTanypriiiHa cHpoBHUHA
Cnonymen LiAl[Si,06] JliTieBa pyna
MycKoBIT KAIl[(OH,F)2AlSi3010] TexHiyHa cUPOBHHA, TOPOJAOTBIPHHIA
biotur K(Mg,Fe);[(OH,F)2AlSi3010] MiHepal
lonvosi wunamu:
AnpOiT Nay[AlSi30s] [ToponoTBipHMit MiHepa, (irocoBa i
OpTokina3 K>[AlSi305] CKJIO-KepaMidHa CHPOBHHA
AHOPTHUT Ca[AlxS1,0g]

3.3. ®izuyHi BJACTUBOCTI MiHepaJiiB

MiHepan BOJIOJIIOTh BEIHMKOIO KIJIBKICTIO PI3HOMAaHITHHX (I3UYHUX BIACTUBOCTEH, SKi
JI03BOJISIFOTh MTPOBOJUTH iX JIarHOCTHUKY, TOOTO BM3Ha4YeHHA. J[o (i3MUHUX BIACTUBOCTEH, SKi
BUKOPHUCTOBYIOTHCS JUISI IIBUJKOI A1arHOCTHKH, BIAHOCATH OJIMCK, TBEPIICTh, KOJIP, KOJIP PUCKH,
CMaNHICTB, 371aM, TYCTHHY 1 6araTo iHIINX.

Jlesiki MiHEpalid BOJIOJIIOTHh OJHIEI0 HACTIJIBKU SCKPABO BUPAXKEHOIO XapaKTEPUCTHKO, 110 BOHA
0J[pa3y J03BOJIsiE BU3HAUUTH JaHUN 3pa3ok. Hampukiaa, Mar"iTHa CTpijika pearye Ha MarHeTuT;
KOPYH/I 3aJIUIIae MOJPSANUHY Ha OyAb-sIKOMY MiHepasie (KpiM ajaMmasa, ajie aiMa3u He 30epiraroTh
HaBiTh B 3BUYAHHUX MIHEPANOTIYHUX MY3€sX, He KaXy4dHd B)K€ IpO HaBYalbHI KOJEKIii); Olauii
IIOBKOBHCTHUN a30€CT JIETKO PO3ILIEIUIIOETHCA HAa TOHKI BOJIOKHA; 30JI0TO Ma€ Ha/JA3BUYAMHO BEJIUKY
T'YCTHHY; YOPHHUM HENpO30pHuil reMaTuT 3ajuIllae BUIITHEBY PUCKY Ha IUIACTHHII HErJ1a3ypoBaHOTO
dapdopy; rinc MokHA MOAPSNATH HIrTeM; rpadiT MUIle Ha Tarnepi; 1CIaHJICbKUN IImaT BOJIOJIE
MOJBIHHUM CBITJIO3QJIOMJICHHSIM; 4YapoiT Ma€ HENOBTOPHUNA Oy3KOBHH KOJIp; CIIOJIU JIETKO
PO3UIIITIOIOTHCS HA TOHKI IJIACTUHKMU; B POJIOHITI YaCTO BUIHO JIEHAPUTH 3 OKCUIB Maprasito. [1{o6
J1arHOCTYBATH KaJbIUT, MO’KHA PO30MTH 3pa30K MOJIOTKOM (pHUc. 3.6) 1 BiH PO3KOJIETHCS HA KYCOUKH,
IpaHU B SKUX pO3TAIllOBaHI MiJ BU3HAYEHUMH KyTaMH. 3JaTHICTh MIHEpally PO3KOJIOBATUCS IO
BU3HAYEHUX IUIOMIMHAX HA3UBAETHCS CHAUHICIIO.

Puc. 3.6. Buznauenns nanpsamky cnaiHocmi 6
Kanbyumy
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3.4. I'eostoriuHi mpouecu yrBOpeHHsI MiHepaJiiB

[Tporiecu yTBOpEHHS MiHEpalliB MOJUISIFOTHCS HA €HAOTCHHI, SIKI MPOXOIATh B Hajapax 3emii, 1
€K30TCHHI, BiJIOYBalOTHCS HA TIOBEPXHI.

Benuke mpakThyHe 3HAYCHHSI MAIOTh napazseHemuyui acoyiayii — 3aKOHOMIpHI 00’€IHaHHS
OJIHOYACHO YTBOPEHHUX MiHEpaiB, SKi BUHUKJIM IPOTATOM OJHIi€l cTamii minepam3aii. [le o3navae,
10 MIPH 3HAXII OJJHOTO MiHEpaly JOCUTh HMOBIPHI 3HAXiJKW HOTO MapareHeTUYHOTO CYIyTHHKA.
Knacuunuii mpukiiaj Takoro poay — CyMiCHE yTBOPEHHS aiMasy 1 mipoiy. Ajama3 OJUCTUTh BCiMa
KOJhOPaMH BECEJIKH JIUIIE HA COHIll; 03 COHSYHOTO CBITJIA BiH MOAIOHUIN 0 3BUYAHOTO CKJIA 1 B
po3cuIli HOro He BUAHO. 3aTe mipor (pi3HOBU rpaHaTy) TapHO MOMITHHH, BIH SICKPABO-Y€PBOHOTO
KOJBbOPY; 3€pHA MIpOMy 3YyCTPIYalOThCA B COTHI pPa3iB dacTimie anmasa. 3HaxXiJKH MipoImiB —
CHPUATIUBUYN MPU3HAK MPU MOLTyKaX alaMasiB.

B noBimHMKax 1o BH3HAYCHHIO MiHEpalliB 3a3BUYall BKa3ylOTh, SKi MapareHeTHYHi acouiarii
XapaKTEepH1 ISl JAHOTO MIHEpaly; TakKl BiJOMOCTI MOJETTIYIOTh JIarHOCTUKY. BUKOPUCTOBY€ETHCS
TAKOX TOHATTS HETAaTHMBHOTO (3a00pOHEHOr0) TMapareHe3ucy, M0 BKa3ye Ha HEMOXXJIHMBICTDH
CYMICHOTO YTBOPEHHS MPHU MEBHUX YMOBaX BU3HAYCHUX MOEAHAHb JBOX a00 ACKIIBKOX MIiHEpaiiB,
HaTPUKJIIa, KBapiy i Hedelniny, JONCHIy i KOpIIEPUTY Ta iH.

Enoocenni(abo cinocenni, enubunni) npoyecu ymeopenus Minepanie MpoXoJsaTh B Haapax 3emii
Ta MPOTIKAIOTh B yMOBaX BUCOKHMX THCKIB, TeMIepaTyp i Jii rapsuux ¢uiroiniB (BOAHUX PO3UYUHIB i
rasiB).

Mazmamuunuii npoyec TPOTiKae 0Oe3MOCEPEIHHO B MarMaTHYHOMY pO3IUIaBI MpH HOTO
3acturaiHi. CroyaTtky KpHUCTaJi3ylOThcs TYTOIUIaBKI, a IOTIM JIETKOIUIaBKI MiHepainu. Bonu
PO3MOAIISIOTECS B PO3IUJIABI 32 MUTOMOIO Barol. Baxki OMycKaroTbCs 1O HU3Y, a JIETKi
MiJHIMAIOTBCSA 1 KOHIEHTPYIOTHCS B BEPXHIX YacTUHAX MarMaTUYHOTO MacuBy. MarmaTH4He
MOXO/DKEHHST MAlOTh MPAKTUYHO BAXKIIMBI MiHEpalu— PYIH XpOMY, HIKEIO, Miji, 3aii3a, IUIaTHHa,
anatut Ta iH. Halibinplie B CBiTi poJOBHILE MOTIMETAIIYHUX CYIb(IIHUX PYI, IKE Ma€ MarMaTUYHe
MMOXOJIKEHHS, pO3TalioBaHe B paitoHi Hopunbcbka.

Ileemamumoguil ipoliec NOB'SI3aHUN 3 KPUCTANTI3ALIEI0 3AJUIIKOBOTO MarMaTHYHOIO PO3ILIaBY,
1110 30araueHuil JeTKUMHU CIIOTyKaMHu.

Ileemamumu — KpymHO3EPHUCTI Ta TIraHTO3EPHUCTI TiJia MEPEBAKHO KUJIHHOI 1 JIH30MOAIOHOT
dbopmH; 15 HUX XapaKTepHi CIiofa, TypMalliH, Oepui, CloJyMeH, TaHTaliT, KOJIyMOIT, MiHEpalu
pinkux 3emenb. [lermMaTuTH Haa3BUYAMHO IIKaBI B MPAKTUYHOMY BITHOIICHHI. BOHU € e€nuHUM
JDKEPETIOM CIIFOJIM — MYCKOBITY, JPKEPEeIOM pIAKICHHX METaliB — JiTio, Oepuiito, 0J0Ba, LE3ii0,
TaHTaJTy 1 HI00110, PIAKUX 3e€Meb, a TAKOXK KepaMIvHOI Ta I’ €300NTHYHOI CUPOBHHH (I1’€30KBapII) Ta
iH. [lerMaTUTOBI UM MOXKYTh JIOCSTATH JCKUIBKOX KIIOMETPIB B JOBXKHUHY 1 AEKITBKOX JECITKIB
MeTpiB MOTYy>kHOCTI. HaliOub1i B CBITI KpUCTanu BUAOOYTI caMe 3 IerMatuTiB. B mermarurax Ha
CmronsHui B paifoni baiikany Oynu 3HalieHI KpUCTalld MYCKOBITY Macoro B | T; IIacCTUHU O10TUTY
MOXYThb csiratu 7 m> (HopBerisi); KpucTany CoAyMeHy — MiHepaily, 0 MiCTUTh JIiTil, 10cATarTh
14 m B nomxuny (IliBnenna Jlaxora, CIIIA); B mermatuTax BonuHi Bu10OyTI HalOiNbII B CBITI
KpHCTaJM Toma3y mMacor 110 117 kr.

Ilneemamonimoguii TWI YTBOPEHHS MIHEpPATIB TMOB'S3aHUA 3 Ta30MOAIOHMMU 1 JIETKHMH
pedyoBHUHAMHU, K1 BUAUIAIOTHCA 3 MarMu. MiHepalii yTBOPIOIOTHCS SIK 32 paXyHOK Oe31ocepeHbOro
BUJIUIEHHS 3 ra3iB (BO3rOHM), TAK 1 32 PaXyHOK B3a€MO/Iii 3 HABKOJHUIIHIMU NopojgamMu. BynkaHiuHi
ra3u B BEJIMKHUX KUIBKOCTSAX HAaIXOISATh B aTMOcdepy MpU BUBEPKEHHSX. [Ipo KUIbKICTh ra3iB, sKi
BUJUISAIOTECS, MOXKHA YSIBUTH 3 HAcTynmHUX jAaHux. B nmomuni ecstu Tucsu JumiB Ha Aunscii
¢dbymaponu Katman Buninmiu 3a ogud pik 1 250 000 T HCI 1 200 000 T HF [1]. Oaun 3 ocHOBHUX
KoHyciB ETHU npu BUBep:KEeHH1 BUAUISAB CTUIBKU BOJSTHOI IapH, 110 NIpH 11 KOHJEHcaIlii MOXHa 0yJ10
0 orpumatu 20 MJTH. JT BOAM 3a 00y .

IIpomucnoBe 3HaYeHHs MiHEpaliB BYJIKaHIYHOTO MOXO/UKEHHS J0CUTh oOMexeHe. Lle B meprry
Yyepry caMopojiHa cipka (ska 1HOJi MICTHTh cejieH). HeBenuki pomoBuilia caMOpoIHOI CIpKH BiJOMI
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Ha Kamuarii 1 Kypunbcbkux octpoBax, B Smonii, Ywm, Itamii. B Itanii Takox BumoOyBaroTh
npupoaHy 60pHYy KucioTy — cacomia B(OH)s.

IinporepmanbHuii Mporiec MOB'sI3aHUM 3 TapTYUMHU BOJHUMH PO3UMHAMH, K1 1 THIMAIOTHCS BiJl
MarMaTHYHUX OCEPEIKiB MO PI3HOTO POAY TpimmHaxX i po3nomax 3emHoi kopu. [lo Mipi pyxy
TiAPOTEPM JI0 TMOBEPXHI TeMmIeparypa i TUCK 3HIKYIOThCS, 1 BiJOYBAa€ThCS MPOIEC BHLICHHS
PO3UMHEHUX B HHMX pPEYOBUH Yy BHUIIAA >kwi. HalOinpn copusT/IvBI yMOBH Al TPOSIBY
TiApOTEPMAIBHUX IIPOIIECIB CTBOPIOIOTHCS HA MAJIUX 1 CepeaHIX MTMOMHAX (10 3—5 KM BiJl TOBEPXHI).
[Tpuunna pyxy ripoTepM — pi3HULSA TUCKIB. BucokoremmeparypHi (450-300 °C) minepanbHi Tina
PO3TaLIOBYIOThCS OJIMIKYE 10 MATEPUHCHKOI IHTPY31i, B TOM Yac sIKk HU3bKoTemrneparypHi (Hmxue 200
°C) 6inpmr Binganexi. Lle npu3BOAUTE O 30HATBHOTO PO3TAIlyBaHHS MPOAYKTIB IiIPOTEPMATBHOTO
Ipoliecy BIAHOCHO 0 Ti€l iHTPY3ii, 3 sik0oi BOHM yTBOpmiucs. ['igpoTepManbHe OXOIKEHHSI MAIOTh
OUTBIIICTh PyA KOJIBOPOBHX, PIAKICHMX 1 paliOaKTMBHHUX METalliB, a TAaKOX pPi3HI HeMeTallivHi
KOPUCHI KOMaJIMHH. [igpoTepManbHE YTBOPEHHS MIHEpPAIiB TaKOXX NPOSBISETbCS B KiHII
MErMaTHTOBOTO TIPOIIECY.

Memamopghiuni nporiecu NpoOXOAATh B Hajapax 3eMHOI KopH 0Oe3 MNeperulaBieHHs BHUXIIHOL
peuoBuHUA. OOOB’SI3KOBUMH (PaKTOpaMU € BUCOKHW THCK 1 Temmeparypa. llpu perioHanbHOMY
MeTraMopdi3Mi 3aranbHUN XIMIYHMH CKJIaJ IOpPiA 3a3BHYail Majlo 3MIHIOETBHCS, a MiHEpaJIbHI,
CTPYKTYpPHI 1 TEKCTypHI 3MiHM 3yMOBJIEHI B OCHOBHOMY (I3MYHMMH yMOBaMH I dYac
nepekpucTaiizanii. Aje nporec Moxe MPOXOAUTH TAKOXK 3 IPUBHECEHHAM a00 BUAAJICHHAM ACSIKHX
PEUOBHH, SIKI TIEPEMIIIAIOTHCS y BUTIISAI 10HIB pa3oM 3 TazaMu abo pimmHamu. B Takomy BUmaaky
XIMIYHUH CKJIaJ] TOYaTKOBHX MiHEpaJIiB 3MIHIOETHCS.

Exzoeenni  npoyecu ymeopennss minepanis. Ilponiecu eueimproganns BUPAXKAIOTHCI B
MEXaHIYHOMY pYyHHYBaHHI TIpCBKUX MOpPiA 1 XIMIYHOMY pO3KIaJaHHI MiHepaniB. @isuyHe
BUBITPIOBaHHS HE MPU3BOAMTH JI0 YTBOPEHHSI HOBUX MiHEpaJliB, ajie BOHO CIIPHIE AUCIEPTYBaHHIO
BUXIIHUX TOpPiJ, a 1€ HOJErulye LHUPKYJSLiI0 BOAM 1 BYTJIEKHCIOrO Tasy, siKi HPU3BOIATH 10
XIMIYHOTO TEepeTBOPEHHsI peyoBUHM. [Ipu ximiunomy BUBITpIOBaHHI HECTIHKI Ha MOBEpPXHI 3emill
MiHEepaln 3a3HaI0Th XIMIYHOI 3MIHU 1 MEPETBOPIOIOTHCS HA 1HIII MiHEpaJH, CTifKi B OBEPXHEBUX
yMmoBax. Opeaniyne BUBITPIOBAHHS NPOXOJUTHh MPH YyYacTi OPraHiYHUX KHUCIOT 1 MPOAYKTIB
KUTTEAISUTBHOCT1 OPTaHi3MIB; 0COOJIMBO BEJIMKA POJIb OAKTEPIi.

Ocaoogi mipouiecu TOB’S3aHI 3 BIJIKJIAaJaHHAM PO3UYMHEHMX Y BOJAI MiHEpaJbHMX pedoBuH. Lli
MPOIECH TIPOXOIATH TOJIOBHUM YHHOM B 03€pax i MOPCHKHX OaceifHax.

Opzanozenni, a6o 610Te€HHI, IPOLIECH — 11€ IPOILIECH YTBOPEHHS MiHEpaliB 3a paXyHOK 3aJIMIIKIB
KUBUX OpraHi3MiB 1 MPOIYKTIB iX >KUTTeAIsUIbHOCTI. Hampukman, OypluTHH — 3aTBepaiuia cMolia
XBOMHUX JE€pEB, a MEPJIU MPOTYyKYIOTh MOPChKI MOJIFOCKH.

Iumannsa ona camonepegipku

1. Hazsimv knapku Hatipo3no8croOHCeHIUUX XIMIYHUX e/leMeHmIB.

2. Yum 8i0pi3HAIOMbC eMNipudHi ma CmpyKmypHi popmynu mMinepania?

3. ll]o maxke izomopghizm?

4. Haszsimw gici cumempii, AKi 3ycmpiuaromsbcsi 8 KpUucmainis.

5. llJo maxe xpucmanozpagiuni cuneonii?

6. Hazgimws endoeenni npoyecu ymeopenHs MiHepais.

7. Hazeimws ex3o2enni npoyecu ymeopeHHs MiHepais.

8. Ha axomy npunyuni nobyodoeana kiacugikayis minepanie?

9. Minepanu axozco muny HatlOib PO3NOBCIOONHCEHT 8 3eMHIL KOpi?

10. Axi enacmueocmi minepanieé UKOpUCmMo8yomys 0Jisl 8i3yaNbHOI OiaeHOCMUKU?
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4. EHAOT'EHHI ITPOLHECH

4.1. MarmaTtusm

BynkaniuHi BUBEpKEHHA — OJHI 3 HAMOUTbII PYyHHIBHMX 1 CTPAallHMX SIBUII NpUpoad. BoHm
CIIOCTEpITraucsl 1 PEeECTPYBAIMUCS MPOTATOM CTOJITh. Te€pMiH BYJIKaHI3M IOXOJHWTHh BiJ CJOBa
«BYJIKAHO» — HA3BH HaOLIBIIOrO BYJIKaHIYHOTO OCTpoBa Oinist 6eperis Itamii.

[lepma cranis MarMaTuyHOi MISJIBHOCTI — YTBOPEHHS PIIKOi Maemu, PO3IUIABICHOI MOPOAU B
Hajgpax 3emuti. MarmMaTW4HM{ pO3IUIAaB MOXE MICTHUTH 3BaXKEHI KPUCTAIM 1 PO3YMHEHI TasH,
0c005MBO, BOJsIHY mapy. [Ipu BuiIMBaHHI MarMu Ha MOBEPXHIO YTBOPIOEThHCS 1aga. Ilpu octuranHi i
KpHUCTadi3alii MarMu yTBOPIOIOTHCS MarMaTH4YH1 TIOPO/IH.

l'onoBHUM [KepenoM BHYTPIMIHBOTO TeIuia 3eMil CIIyXKHUTb PaJiOaKTHUBHICTh. [ eomepmiuHuil
2padienm TOKa3ye 30UIBIICHHS TEMIIEPATypH 3 TIMOMHOIO 1 3a3BUYail 3MiHIO€THCS Bif 2,5 10 3 °C Ha
100 m. BignoBigHO, eeomepmiunuti cmynine — 1€ TIABUIIEHHSA Temmeparypud Ha koxkHi 100 m
rTMOMHU BiJl 3€MHOI TOBEpXHi, 1o 3a3Bu4Yail ckiagae 3—4 °C. MarmaTuyHWA pO3IUIaB, SIKHHA
BUJIMBAETHCS, 3a3BU4ail Mae Temneparypy 1200-1400 °C.

Jlnst mimaBieHHS MOpiJ Mae OyTH NMPHCYTHIA TMEBHUH TPOCTIp, TaK K IPU HBOMY iX 00’eM
30impuryeThest mpubmu3Ho Ha 10 %. 36inbimieHa B 00’eMi 1, BIANOBIAHO, OUIBII Jierka Marma
TiIPOCTaTUYHO, 32 PaXyHOK BarW TBEPAMX IOPiJ HABKOJIO HEl i 3BEpPXy, BUTHCKAETHCS Bropy IO
TpimuHax. BoHa Moxe 3acTUTHYTHM Ha TMOMHI a00 MpopBaTHCA HA 3€MHY MOBEPXHIO Yy BHIJISAL
BYJIKAHIYHUX BUBEPIKEHb YeHmpaibHo2o ab0 mpiwunnozo tamy. I1icns BUBEpKEHHS MarMaTHYHOTO
posmaBy 06’emoM 110 10 — 20 km? [insHKa 3eMHOT IOBEPXHi 3a3BHYail IPOBAIIOETHCS, 3AMOBHIOIOYH
YTBOPEHY B HaJpax MyCTOTY.

3acturia Ha rauOUHI MarMa yTBOPIOE Tijia pi3HO1 (popmHu, sIKi Ha3UBaAIOThCA iHmpy3iamu. [lpu
BIWJIMBAHHI Ha NMOBEPXHIO BUHUKAIOTH e(y3uBHI Tijla. DOpMU IHTPY3UBHUX YTBOPEHb 300pa)KeHi Ha
puc. 4.1, 6yaoBa ByJIKaHIYHOTO anapaty — Ha puc. 4.2.

Ha 3emHy moBepxHIO 1HTpY3ii BUCTYyNarOTh MICIS TPUBAJIOI €po3il 1 pO3MUBAHHA MOPiA, SKI iX
MepeKpuBarOTh. BigoMi Buxomu 6Oamonimig TIOLICIO JeKiabka THCIY KB. kM B Kapenmii.
Binramy:xeHHs Bil 0aTONITY HA3UBAETHCS UMOKOM.

Ciny 3ansraroTh 3rAHO 3 OTOUYIOUYUMU TOPOIAMH, iX MOTYKHICTH CSATA€ NEKUIBKOX COTEHb METPIB.

VY TBOpeHHs Jiakonimy BiAOYyBA€ThCS Y BUMAIKY BIPOBA/PKEHHS MAarMH 3 MiJHATTAM OTOYYHOUUX
MOp1Jl, HOro MOTYKHICTh CKJIAAA€ BiJl IECATKIB 10 COTEHb METPIB.

/latiku yTBOPIOIOTHCA B TPILLIMHAX 36MHOI KOPH, BOHU XapaKTePU3YIOThCS 3HAUHOIO MTPOTSHKHICTIO,

bamonim

Puc. 4.1. @opmu 3anazannsn inmpy3ii

Hex — 3acturiie ByJlKaHiuHe kepJio. SIKIo Marma BUJIMIIACh 3 BYJIKaHY 1 T€4e B OTHOMY HampsMKy
B (OpMi BUTSTHYTOIO SI3UKA, TO BOHA YTBOPUTH NOMOK; SIKIIO BWJINUB BiOYBA€THCS 3 MPOTSHKHOI
TPIIIMHY 1 MarMa piBHOMipHO OKPUBAE IO B IECSTKH 1 COTHI KIIOMETPIB, TO YTBOPUTHCS HOKPOS.
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Bynkanu OyBaroTh eghysusHi 3 CHOKIHHUM XapaKTepOM BHIIMBIB 1 excniosusHi (BUOyxoBi). Bonu
MOXXYTh MpUAMaTH GOpPMY JTaBOBHX 200 IIJJAKOBUX KOHYCIB, CKJIATHIX KOHYCIB; OyBalOTh JIFOUUMH,
CIuITYMMU 200 3raciuMu. CKIla BUIMBHOT JIABU 3HAXOAMTHCS B IIMPOKUX Mekax. BepiinHa BylikaHa
— 1e Kparep abo Kaibaepa; BiIpi3HAIOTHCS BOHU po3Mipamu i OymoBoro. Kpamepom Ha3WBAIOThH
YTBOPEHY IPH BUBEP)KEHHI BOPOHKY J1aMETPOM BiJl JACKUILKOX METPIB J0 Kitomerpa. Kanvoepu
OyBaroTh giamerpom 10 10 kM (AHMakyak Ha AJISICIIi), B IEPiOAM MK BUBEP)KCHHSIMH 3a3BHYal BOHU
3allOBHEHI 03epaMH.

S
A % Q\
)2 &\Q\ 1 — kanvoepa;
7 R \\ 2 — coma;
=4 Nk o
— ) / [ a\ \\ 3 — Konyc,
=77 = 4 — kpamep,
=.C / > SETa MY pamep,
\ E %I /;/7 o I \\\\_ N>~ 5 — icepio;
\\\ = - ’__ — —_— ,/://; 6 — 1a806UI NOMIK;
N -~ 7~~L-—"__—_J 7 —1asosuil ocepedok
\\ | ~ //
\ - Puc. 4.2. Cxema dyoosu
_____ 8YJIKAHIYHO020 anapamy

3apas3 Bimomo 6isst 600 ByJIKaHIB, SKi JisUTH 33 TIaM’STi JTFOACTBA. J[Bl TPETHHY 3 HUX 30CEPEIKEHI
B OCTPIBHHMX Ayrax HaBKOJO THXOro okeaHy a00 Ha KOHTHHEHTAJbHIA CTOPOHI TPaHUIb MiX
mrtamMu. JIpyruil mosic KOHIIGHTpaLlii ByJKaHIB, B SKOMY 30CEepe/KeHa MPHUOIM3HO YETBEPTH iX
3araibHOi KUTBKOCTI, MpOoTArytoThes Bia Itamii, Typeuunnu uepes IliBaenny Asito o Inmonesii.
Bynkanu TpeTrboi Trpynu IMOB’si3aHl 3 CEpPEeIUHHO-OKEaHIYHUMH XpeOramu AtnaHTuku. [me
BIIMIYA€ThCA Yepra ByJKaHIYHUX OCTPOBIB B TUXOMY OKeaHi, 1 B niepiry uepry ['aBaiicbKi OCTpOBH.

KpiM HazemHuX ByJKkaHiB, B akBaTtopii Tuxoro okeany 3Haxoautbes Ot 10000 mimBogHMX
BYJIKaHIB BUCOTOIO HE MeHIIe | kM. BiibIicTh 3 HUX HIKOJU HE MiHIMAIKNCh BHILE PIBHS MOpS, alie
NesiKi OyJIM BYJIKaHIYHUMH OCTPOBaMH, SIK1 TEIEp 3aHYPUIIUCh BHACIIJOK PyXiB 36MHOI KOPH.

4.2. IIpoayKTH i THIIM BYJKAHIYHMX BUBEP:KeHb, NPUKJIAIM BYJKAHIYHOI JiSVIBHOCTI

75-90 % ra3omoniOHMX KOMIOHEHTIB, SIKI BUAUISIOTHCS NMPU BUBEP)KEHHSAX BYJIKAHIB, CKJIAJae
BOJIsIHA ITapa. [1ie mpucyTHI CIOIyKH a30Ty 1 BYTJIELl0, CIpKOBOIEHb, CipyaHi rasu, cipka, XJjaop, ¢Top,
amiak, METaH, aproH 1 MPOJyKTH ix peakiii. [Ipu B3aemoii 3 atMochepHOIO BOJIOT0r0, 6araTo 3 1ux
PEUOBHH YTBOPIOIOTh KUCJIOTH, 110 MPU3BOAUTH /10 BUMAJAHHS PACHUX «KUCIOTHUX JOLIIBY.

@ymaporu — e xepia, 4yepe3 Akl OUIA MITHIKL BYJKAHIB B MEPIOJUM MK 1HTEHCUBHUMH
BUBEPKEHHSIMU BUPUBAIOTHCS BOJSIHA Mapa Ta 1HII po3irpiTi rasu 3 temmepatypoto Bix 100 1o 650
°C. 3 raziB HUIIXOM BO3TOHKH YTBOPIOIOTHCSI CAMOPO/IHA CipKa, XJIOPUAU METaliB, Cylbdiau pTyTi,
MHUII’SIKY, CYpMH Ta iHII cnoiykd. [lyxe HeOe3medHi ISl JIIOJUHM 1 TBApUH BHUKHIU OKCHJIIB
BYTJIEIIO, SIK1 HE TIOMITHI HE030pOEHUM OKOM, ajie OTPYIOIOTh BCE KUBE.

Convghamapu — ue ¢Gymaponu, $Ki BHIUIAIOTH Cip4yaHi Ta3d. 3BHYAHUM MHPOAYKTOM €
CIPpKOBOJICHB, 3 IKOTO ocifae cipka. [IpomruciioBa po3poOka cipku 3 conbdarap mpoBoAUTHCS B [Tanii,
Mexkcwui, SInowii.

Pigkumu mpogyKTamMu TIepII 3a BCe € camMa Marma, sika BHJIMBAE€TbCs y BHTIIAAI jaBu. Dopma,
PO3MipH, 0OCOOJIIMBOCTI BHYTPIIIHBO] 1 30BHIIIHBOI OyI0OBH JTAaBOBUX IMOTOKIB y>K€ CUIIBHO 3aJeXKaTh
BiJl XapaKTEPUCTUK MarMu.

Pinki 6azanvmosi naBu BUXIIONYIOTbCS 3 MOYaTKOBOIO Temmeparyporo 1000 — 1200 °C, i
30epiraroTh TekyuicTh HaBiTh mpu 700 °C. [lepmr Hixk J1aBa 3aCTUTHE, BOHA PO3TIKAETHCS HA BIJCTaHb
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20-30 xm Bix ocepenky BuBepkeHHS. [IIBUIKICTE pyXy piikuX 0a3aqbTOBUX JiaB qocsrae 50 km/rof,
1 IX BUBEPXKEHHS Ma€ JOBOJI CIIOKIHHMIA XapakTep.

I'panimui naBu ayxe B’s3Ki, HACHYCHI Ta3aMH, iXHI BHUBEP)KCHHS BiJOYBalOTHCS 3 BEITUKHUMH
mrymoBuMH epekramu. Temmeparypa Takux JiaB MPH BUBEp:KeHHI yacto He pocsarae i 1000 °C. Ha
IIOBEPXHI 3eMJIl Taka JlaBa PO3TIKAETbCS MOBLIBHO, IIBUAKICTh IMOTOKY 3a3BUYall OCTATra€ BChOTO
JMIIe JIEKiTbKa JECSATKIB METpiB 3a 100y. B pesynbraTre BUHUKAIOTH JIABOBI MOTOKM BiJHOCHO
HEBEJIMKOT IOBXXKUHU, 3a3BHuail He OlbIIe 1 KM.

Edy3uBHi mopoau OCHOBHOTO CKJIaJy MAalOTh IIMPOKE PO3MOBCIOKCHHS Ha 3€MHIM KyJIi.
OCKUIBKM TpaHITHI JIaBU B’SI3K1 1 BaXKKO BHJIABIIIOIOTHCS Ha MOBEPXHIO 3€MITi, BOHU SIK e(y3uBHI
YTBOPEHHS 3yCTPIvalOThCs HabaraTo pifiie, Hixk 0a3aibTOBI.

TBepai ByJaKaHI4HI IPOAYKTH HA3UBAKOTHCS NIPOKAACMUYHUMU YIAMKaMU, a00 nipoknacmamu. Lle
MOXYTh OYyTH IIMAaTKH MOPOJAM, 3aXOIUIEHI NMOTOKOM JIaBH 3 TJIMOMHH. AJie OCHOBHA YacTHHA
MPOKJIACTIB SBJIsI€ COOOIO IIMATKH JIaBH, SIKI BWJICTUIM 3 KepJia ByJIKaHA MPU HOTO BUBEPKEHHI.
[TponeriBmm Garato cCOTeHb METPIB, BOHM BUCTUTAJIHM B MOBITPi 1 Majanyu Ha CXWJIM ByJKaHa BXKe
3aTBEPAUIMMH. YJIaMKH JJOBXKUHOIO OUIBIIE 7 CM Ha3UBAKOTh 8)IKAHIUHUMU ODoMOamu, B 2 MM 110 7
CM — JIanini, a YaCTUHKHA PO3MIpOM MEHIIE 2 MM KJIACU(IKYIOTBCS SIK 8)IKaHIUHUU nonii. YacTUHKA
MoTeNy 3a3BUYail CKJIANaloThCA 3 YJIaMKiB KpHcTaiiB abo ckia. HaiOineln po3moBCIOKEHUMA
CKJTyBaTH TTOTILI.

IToTyXH1 €KCIUIO3MBHI BHBEp)KEHHS BUKUAAIOTH B arMocdepy a0 Bucotd 40 KM BeaMue3Hi
KUIBKOCTI TOTIeNy, SIKi MOKYTh HaBITh BIUTUBATH Ha KiiMmar Ha 3emui. [liciis BUBEpIKEHHS BYJKAHY
TpimmuHoro tuny Jlaki B Icmannii B 1973 p. y BepxHix mapax atmocdepu Oyyo CTUIbKH Oararo
TMoTIeNy, IO MPOTSATOM HAaCTYITHOTO POKY TeMmepaTypa noBiTps B [liBHIUHIN MiBKyIi 3HU3MIACSA HA
1-2 °C.

Busepsxenns Bynkana [linaty6o Ha ®ininminax B 1992 p. cynpoBopKyBaiocst KatacTpohigHIM
MaJiHHAM TOMeNy, KU MPUMYCUB aMEepUKaHIIIB €BaKyIOBaTU CBOI BIHChKOBI 0azu. Aje, MalOyTh,
caMHil MOTYXHHUM ByJIKaHIYHUN BUOYX, SIKMH MMaM’ATalOTh JItOJH, BiiOyBcs B 1815 p. Ha ocTpoBi
Cymo0agBa B Ingonesii. Toai npu BuOyxy Bysnkana TamGopa 06’em BHuBep>keHOro nomeny gocsr 80
KM,

BynkaHosmorn BUAUISIIOT IIICTh OCHOBHHMX THUIIIB BUBEPXKEHb BYJIKAHIB, SIKI XapaKTEpU3YIOThCS
CBOEPITHUM IMPOTIKaHHSAM Ipoliecy BUBEpkKeHHs (puc. 4.3).

Kammaiicokuit Tun (3a Ha3BOIO TPIIIMHHOTO ByJKaHy Katmaii 1o Ha AJjsiciii) — HOTYKHUM BUOYX
3 pyHHYBaHHSIM BYJKaHIYHOI MNOOYJOBM 1 YTBOPEHHSM BEJIMKOi KUIBKOCTI CHEYEHOIo
MIPOKJIACTUYHOTO MaTepiany (IrHIMOPHTIB).

Ilenencoxkuii Tin (3a Ha3Bowo ByJkaHa Mon-Ilene Ha o. MapTtunika B apxinenasi Manux
AHTUIIBCHKUX OCTPOBIB) — BUBEPIKEHHS, IT1]] 4ac SIKOT0 JAyXe B’A3Ka JIaBa BUJIABIIIOETHCS 3 XKepia He
PO3TIKAIOUUCh, a00 3aKyMOprO€ HOro Tak, 110 HAKOMMYEHI ra3u pO3pUBAIOTh BEPUIMHY BYJIKaHA.
VY TBOPIOIOTHCS PO3IIEUYEHI XMapH, 1 CyMilll 3 ra3iB 1 pyXoMOro marepiajly HOTOKaMHU 3 BEIUKOIO
HIBUJIKICTIO CTIKa€ BHU3 10 CXUJIAX.

BuBepxeHnHst nainiancokoco tiny (B 79 p. H.e. omucaHe iTanilicbkuM ictopukom IlmiHiem
MOJIO/IIUM TIpU BHBEpPXKEHHI Be3yBil0) — BHUBEPKEHHS 3 BHUKHUIAMH BEJIHMKOi KUIBKOCTI
MIPOKJIACTUIHOTO MaTepially 1 rasis.

TI'agaiicokun Tun (XapakTepHUN A ByJKaHIB ['aBaliCbKUX OCTPOBIB) — BUBEPKEHHS 3 PIIKOIO
JIaBOIO, sIKa IIBUJIKO Teue, 0e3 BeIMKUX BUOYXIB.

Cmpomboniancokuit TuN — (3a Ha3BOO ByJKaHa CTpoMOoIIi Ha ogHOMY 3 JlimapchbKUX OCTPOBIB)
BUBEP)KEHHSI 3 PYXOMHUMH ITOTOKAMHU JIABH, SIKi CYTPOBOIKYIOTHCS IIOTYKHUMHU BUOYXaMH, BUKAIAMA
MiPOKJIACTUYHOTO MaTepiany 1 rpymonoaiOHuX, 4acTo CKpy4eHUX 60MO.

BuBepxeHHS @yikancbKkozo THITY — (32 Ha3BOIO BYJKaHy BynbkaHo Ha ogHOMy 3 JlimapchKux
OCTpPOBIB) — BUBEP)KEHHS 3 AyXKe B’SI3KOIO JIABOIO, sIKa CXWUJIbHA YTBOPIOBATH KYIOJIM; Ta3H Iij 4ac
TaKOr0 BUBEP>KEHHSI CTBOPIOIOTH OTJIYLUIMBI BUOYXU 3 BUKHJIOM B arMocdepy BETUKOi KUIbKOCTI
MiPOKJIACTUYHOTO MaTepiany 1 00MO TUITYy «XITIOHOT KIpKM».
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Puc. 4.3. Tunu eusepocens
6yIKaHie
1 — kammaticoxuil;
N 2 — neneuucoKull,
| I 3 — naiHiaHCcbKUL,
g 4 — casaticokull,
5 — empomboniancoxuil;
6 — 8YIKAHCHKULL

[IpuBenem nmpuKIIaau BUBEPKEHb JESIKUX BYJIKAHIB.

Bynxan Ilapukymun, Mekcuka, 1943—1952 p. Bin BUHHUK OJJHOTO pa3y BpaHIll TOCEPE]T MaiCOBOTO
moJis i 3a 100y Bupic 10 KoHycy BUcoToro 10 M. Uepes TwxkaeHb BUCOTa BysikaHa gocsiria 110 m. 3a
nepmuii pik BiH BHpiC g0 BucOoTH 325 M. Bynkanomorn oprasi3yBajdm CIOCTEPEKEHHS 3a
BHUBEPKEHHSIM 1 3a(iKCyBalIl ICTOPIIO BYJIKaHY BiJ HAPOKEHHs JI0 3racaHHs. B KiHIII BUBEpPKEHHS
ionia eninTuIHoro konyca ckmagama 600x900 m, Bucota 420 M i miamerp kparepa 270 M.
HaBkonuiiHsa TepuTopis Ha BEIMKOMY IpocTopi Oyiia MOKpUTa ByJKaHIYHUM nomnenoM. CymapHHi
00’€M IPOYKTiB BUBEpkKeHHs cKkiaB 0,8 kv,

Bynkan Mayna-Jloa na I'aBalicbkux ocTpoBax HiIHIMaeTecs 3 Ha OKeaHy 3 IuouHM 61111 5300 M
1 miaHocuThes Ha 4500 M HaJ pIBHEM OKEaHy; TAKMM YMHOM, 3arajibHa BUCOTA BYJIKaHY JlOCsrae 011
10000 m. Horo 06’em nepesumye 21000 km?, To6TO Horo 06°em Ginbe 6yab-9KOT0 3 yCiX iHIIIX
BYJIKaHIB 3eMHOiI Kyil. MayHa-Jloa mMae mupoky KynoJomoiOHy BEpIIMHY 1 MOJIOT1 CXMWJIH, 5K
CKJIaJIeHI TOHKMMHU MOTOKaMu 0a3aiabToBoi JaBu. Ha BepiInHi npucyTHS Kaibepa JT0BXHUHOIO 6 KM 1
IIUPUHOIO 110 3 KM; 1i CTIHKU MicIsaMHu TigHIMatoThes Ha 200 M. JIHO KaimbaepH 1Mo JOBXKUHI po3ciueHe
JeKiTbKOMa cyOmapaleIbHUMHU TPIIIMHAMH, MO SIKUX Yac BiJ 4acy JiaBa MiAHIMAaeTbcs A0 OOpTiB
KaJIbJIepH 1 IepEIUBAEThCS uepes ii kpaid. BynkaH perysisipHo Jii€ IpOTSAroM JBOX CTOJNITh.

Bynkan Mon-Ilene, octpiB Maptunika B Kapudcskomy mopi, 1902 p. [lo mporo, B 1792 1 1851
pOKax, TYT CHOCTEpITAIKCS CepeHl 3a CUiIor0 BUBepkeHHs. BecHoro 1902 p. Haa3zBuuaitHO B’si3Ka
JaBa MiJHsIAcs B KpaTepi; Ipy I[bOMY YTBOpHJIAcs KyIOJIONo1iI0Ha MaCUBHA KipKa, sika 3aKyropuia
OTBip mizBiIHOTO KaHamy. [leperpiTa BoasiHa mapa, sika CTpUMyBaiacs Li€0 MPOOKOI0, NEPIOIUIHO
BUpHBaJIacs 3-Mij Hel, 3aXOIUTI0I0YM Pa3oM 3 co00r0 rapsidi, HaCHUYeHl MOIEIOM pO3MEUYeH] XMapH,
SIK1 BOJIOJIIFOTh BEJIMKOKO HIIIBHICTh 1 CKOYYIOTHCS BHU3 IO CXWIY. 8 TpaBHS BiJOYBCS 0COOJMBO
NOTYKHUH BUOYX, 1 po3niedyeHa xmapa 3 Temreparyporo 600 °C nponeciack Hag mictom Cen—I1T’ep,
BOuBIIM 3a oAHy XBUiauHY 28000 xuteniB. Bmkus numie oauH B’sI3¢Hb B MiA3eMHIN B’ si3HMII. Bci
KopalJii, SKI CTOSJIM B raBaHi, OyJaM mepekuHyTi 1 cmajieHi. B xoBtHi 1902 p. mpoOka Oyna
BUIITOBXHYTA 1 PO3KOJONAcs Ha IIMATKH, ajie 3 TPINMHMU IO BEPIIMHHOI YaCTWHU TOPH CTaja
MiTHIMATHUCS TIOTY)KHA Jy’Ke B’SI3Ka «TOJIKA» — CKEIbHUI MOHOIIT, kUil 10 BecHU 1903 p. mocsr
BrucotHu Oitbie 300 M. [ToTiM TPOTATOM POKY «TOJKa» 3pyHHYBaJIacs.

Bynxan Kpaxamay, Inponesis, 1883 p. HaiiBinomimie excruio3uBHE BUBEPKEHHS BiOYIOCS Ha
octpoBi Kpakaray, sikuii po3TanioBaHuil B 3aXi/IHI YacTUHI 0. fIBa. 3a IIICTh POKIB 10 BUBEPKEHHS
B paiioHe moyanucs 3eMJIETPYCH, 4acToTa SKUX MOCTYHNOBO 3pocTana jo TpaBHs 1883 p., xomu
Kpakaray mouaB BUKMJATH ByJiKaHIYHMN nonii. Cuila BUBEPKEHHS pociia 1 CATHyJa MakCUMyMy B
ceprHi 1883 p. Cepieto riraHTChKUX BUOYXIB, SIKi TPUBAJIM TPHU JHI, OyJia 3HECEHA YaCTHHA OCTPOBA 1
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BUKHMHYTa BeJIMKa Maca MeM3u. XMapH, HAllOBHEHI 33AyIUIMBUM BYJIKAHIYHUM IMUJIOM, 3aThbMapuiu
BJIeHb HeOo Han Jlxakaproro, sika BimjaneHa Ha 160 KM; MOTIM IpU KOHZICHCAIl Mapy BHIIAB
rpsA3boBHiA o1, TOHKUN By IKaHIYHUM I 3A1MHSBCS BrOpY Ha IECATKH KIIOMETPiB, B cTtpaTochepy.
3a ;mBa TIDKHI IWJI PO3HECNIO MO BCiil 3eMHiM Kyni. Cynsun mo 65-MeTpoBiii TOBIIMHI NEM3U B
OKOJIMIIAX BYJKaHY, 3aTajlbHa KiIbKiCTh BUBEpPIKEHOT0 MaTepiany cknaina 6ins 20 k. Tlemsa Bunana
Ha romli paaiycom 15 km. B3aemonist rapstuoi 1aBu 3 MOPCHKOO BOAOIO, sIKa MMPOHUKJIA B KaJIbJIEPY,
BHKJIMKaJa BUOYX, sIkuid 4yiu B ABcTpaiii Ha Bigcrani 5000 kM. Bukimkani 3emMieTpycoM IfyHami
nocsrnu Bucotd 40 wm. Ilicna toro sk mim3eMHUil pe3epByap 3 HACHYCHOIO Ta3aMU JIaBOIO B
pe3ynbTare BUOYXiB CIIOPO’KHIB, MOBEPXHS LIBUAKO MPOBAIUIIACS, 1 YTBOPUBCSA OaceilH MIHUPUHOIO
6151 6 kM 1 rm6uHOok0 230 M. B 1923, 1933, 1972 poxkax ¢ikcyBanucst HOBI BUBEP)KEHHSI, ajie 3HAYHO
MEHIIOI MOTYHOCTI.

Tpiwgunni eunueu Icnandii. Icnanis po3ramoBaHa 6e3nocepeiHbo Ha CepeIMHHO-ATIIAHTUIHOMY
xpeoTi. Came BelMKe 3 OMUCAaHWUX BUBEpPKEHb BimOysocs B 1783 p. JlaBa mocTtymana 3 TpiluHU
TOBXHUHOIO 30 KM, 1 TPOTATOM JIBOX MICSIIIB ITiJT 9aC TPhOX OCHOBHUX BHBEP)KEHBb BHIIMIIOCS Oiitst 12
KM° J1aBU 6a3aJbTOBOIO ckiany. PyxoMi 1aBoBI MOTOKM PO3TIKIIUCS Ha BiACTaHb OUIbIIE 25 KM Bij
Kepya 1 3aTONMIM TEpUTOpio miomero 915 km?. B KiHILi BUBEpKEHHS Ha TPIlMHI yTBOPUJIOCH
JBAJLSTh HEBETUKUX IIJIAKOBUX KOHYCIB. [lomin 06’emom Oitst 3 KM> 3HHUIIMB BCI HABKOJIMIIHI TTOJIS
1 macoBwuIIa.

Byakanu Kamuamku. ABa4MHCBbKa COMKa — AIFOYHI ByJKaH BUCOTOIO 2751 M, po3TamioBaHuii Ha
Bigcrani 30 kM Big M. [lerponaBinoBcrk-Kamuarcekuii. Bynkan 3a octanni 230 pokiB BuBeprascs 16
paziB. MarMaTUyHU OcepeoK PO3MIIICHUH Ha 5—7 KM HHXKYE 36MHOI MOBEPXHi, a BUBEPKCHHS
BiJIOYBAIOTHCS BHACIIIOK 3aKYIIOPKH XKepJiia ByJIKaHa 3aCTHUTIION JIaBoto. Ko i HarmopoM rasiB s
npoOKka BHUOUBAETHCS, BiIOYBA€ThCA HACTYyMHE BUBEP)KCHHA. HalmiBHIUHINIMI MOCTIHHO IiFOYMA
KamMyaTrchkuid BysikaH — [lluBenyd Bucotor 3335 M. Busepskenus ocinuio 1964 p. TpuBajio BChOTO
01511 TOJMHM, ajie BOHO OyJI0 HAaJA3BUYAITHO MOTYKHUM, BUOYXOBOTO TUILY, 3 PO3IIEYCHUMH XMapaMHU.
Cuna BuOyxy Oyia Taka, mo opunu Baroto 10 3000 T netinu Ha BiacTanb Bix 2 g0 12 kM. Ha miBaHi
KamuaTku po3ramoBanuii BynkaH be3iMeHHHM BUCOTOIO TpoxH Oinbiiie 3 kM. BiH BBaXkaBcs 3racimm,
ane 22 BepecHs 1955 p. HecroiBaHO MOYaB BUBEPIaTUCH, 1 Ta30-MIMIIOBI XMapH JOCSATIN BUCOTH 5—8
kM. 30 6epe3ns 1956 p. cunbHUI BUOYX 3HIC BEpUIMHY BYJIKaHa 1 MOHU3UB oro Ha 300 M, a xmapa
noreiy 1 rasiB migHsiack B crparochepy Ha Bucoty 40 kM. Ilicas BuBepkeHHS B Kpatepi
be3iMeHHOro moyaB pocTH KyIoJ 3 B I3KUX JIaB, SIKUW uepe3 7 pOKIB 10CST BUCOTH JAEKUIBKOX COTEHb
METpIB.

4.3. Tunn metamopgpizmy

Memamopghizm —11e PpizuyHe 1 XIMIYHE IEPETBOPEHHS FPCHKUX MOPiJ B TIMOMHAX 3eMJll B yMOBaxX
BUCOKHX TeMIIepaTyp, TUCKIB 1 UPKYJIALiiT (aroiniB (Boja, ByIJIEKUCINN ra3, rapsayi po3duHu 3 Na,
Ca, F, B, S). Oco0nuBicTh MeTaMOp(IYHUX MPOIECIB MOJIATAE B TOMY, 1110 BOHU BiI0YBalOThCs 0€3
pO3IJIaBJIEHHS MOpiJ. SIKIIO MOpojAa NeperiaBiseThCsl, TO YTBOPIOETBCS Marma, 3 sIKOi BKe
YTBOPIOIOTHCSI MarMaTu4Hi nopoau. Tam, ge metamopdi3M BinOyBaeTbcs MOBHICTIO, MiHEpaJbHI
acoriamii cTalTh Jy>k€ MPOCTUMH, 1 XIMIUHI €JIEMEHTH B MOPOJaX PEOPraHi3ylThCs B HEBEIUKY
KUTBKICTh MiHEpaJIiB (Hal4yacTiIIe BiJ IBOX JIO IIIECTH).

Memamopgiunumu 2ipcokumu nopooamu HA3WBAIOTH MOPOAM, K1 MAJSATIU 3MiHI MiJ JI€0
BHUCOKHUX THCKIB, TEMIIEPATYPH, a TAKOK XIMIYHUX PEUOBUH, K1 BXOJATh B CKJIa]l MAarMH, pO3MeYeHNX
rasiB i rapss4ux BOJHHX PO3UHHIB.

Icnye Oarato TumiB MmeramopdizMmy, aje OCHOBHI THNHM — 1€ TE€pPMallbHUH, perioHalbHUA,
KOHTAaKTOBUH 1 rigporepManbHuid. Ilopoan MoOXyTh oJHOYacHO aboO MOCHIAOBHO MiIATaTh
JIEKUIBKOM THIIaM MEepeTBOpPeHb. B neskux Bumaakax nepepoOka OyBae HACTUIBKH TIIMOOKOIO, IO
HEMOXJIMBO 3 BIIEBHEHICTIO BCTAHOBUTH XapaKTep NEPBUHHUX MOPIJI.

TepmanbHMil 1 perioHadbHUI TUOU MeTaMop(}i3My HPHU3BOJAATH J0 YTBOPEHHS CIIAHIIOBATHUX
TOPIIT.



MIHICTEPCTBO OCBITU I HAYKU YKPATHU
JKuromupcebka JEPKABHHMI YHIBEPCUTET «(KUTOMHPCBHKA ITOJITEXHIKA» ¢_23'05/_(2f<'(1](2)g:]12844'00'I/B
noJjiTexHika Cucrema ynpapJinHs skictio Biznosinae JICTY ISO 9001:2015
Bunycx 1 | 3minu 0 | Exsemnasp Ne 1 Apx 88 /29

Tepmanvnuit memamopghizm. 3arajabHe HarpiBaHHS TOPiJA, SKI 3aHYpeHI Ha BEIHMKI TTMOWHH,
BUKJIMKAE nepekpucTainizauito. [Ipu reorepmiyHoMy rpanienti, pisHomy 3 °C Ha 100 M 1o BepTHKaJIi,
Temriepatypa Ha rimbuHi 10 kM gocsrae npubiauszno 300 °C, ToO0To BOHA TOCTATHS, II00 MOYATHCS
3mind. Ha rimu6usi 20 kM Temneparypa, iMoBipHO, octsrae Bxe 600 °C, mio mijIkoM JOCTaTHbO IS
MPOTiIKaHHS METaMOP(hIUYHUX PEaAKITIH.

[Tpu 361bIIEHH] TEMITEPATYPH 38 PaXyHOK KOJHIIHIX MiHEpalliB yTBOPIOIOTHCS HOBI, HAITPUKIIAJ,
3 IIIMHUCTHX MIHEpaIiB yTBOPIOETHCS XJIOPUT; KOJIM BYTULISl BTpadyae BOAY 1 JIETKI a3H, yTBOPIOEThCSA
aHTpauut. B psani mopin Jesiki KpucTaimy 30UIBIIYIOTBECSA B PO3MIpax 3a paxyHOK OumbII JpiOHUX
KPUCTAJIIB TAKOTO X CKJIAMy, SK 11 BiOyBaeThcs npu (GOPMYBaHHI KPYITHOKPHUCTAIIYHOTO MAPMYpPY
3 TOHKO3EPHUCTOrO BamHsKy. lIpum momipHOMYy HarpiBaHHi NepeKkpucTaiizaiisi 0COOJHMBO JIETKO
MPOXOAUTH B TJIMHAX, BYT1JUT, BYJKAaHIYHOMY CKJIi, BAITHSIKaX 1 COJISX.

Pecionansnuii memamopehizm (abo ounamomemamopgizm). Lleit Tepmin BKItouae B cede 3MiHH,
BUKJIMKaHI Ay’Ke BUCOKUMH THCKaMHM 1 TEMIIEpaTypaMH Ha BEJIMKUX IUIONIAX 3€MHOI KOpH, a TaKOX
TEKTOHIYHHUMH PyXaMH, MPUYUHOIO SKUX € CUJIBHHUU OPIEHTOBaHWW THUCK. B waci i mpocTopi BiH
MOB'SI3aHUH 3 THTEHCUBHOIO CKJIQAYACTICTIO MOTYKHUX TOBI OCaZOBUX MOpPil. DOpPMYyIOTHCS HOBI
JUCTOBI 1 JIyCKyBaTi MiHEpaiH, IUIOUIMHU SIKMX PO3TALIOBYIOTHCA TEPIEHIUKYISPHO THCKY;
BUHHKAIOTh Pi3HI c1anyi 1 eHeticu. B IHIMUX BUNIAJKaX BUHUKAIOThH T'OJYACTi 1 BUJOBKECHI KPUCTAIH 3
OpIEHTYBaHHSAM TapaJIeIbHO ICHYIOUOMY THCKY.

KontakroBuil 1 rigporepMaibHUi THUOM MeTamMop(di3My HOpPU3BOIATH 1O  YTBOPEHHS
HECJIAHIIOBATHX TIOPiJL.

Konmaxmoeuii memamopgpizm npoxXoauTh NOOIU3y MarMaTUYHUX 1HTPY3iH, 1 TOJIOBHUMHU HOTO
dakTopaMu € BHCOKa TeMmImeparypa 1 THCK Tapsuux GiroimiB, ski BuaisioTees. Lledt Bupg
MeTamopdi3My UYiTKO 30HANBHUHN, MOOIN3Yy KOHTAKTy 3MiHHM HailOUIbII MOBHI, a B Mipy BiJAaJcHHS
BiJl KOHTaKTy — YacTKOBI. Y TBOPIOIOTHCS PI3HOMaHITHI pozcoguxu. I1lupuHa opeosiB 3MiHEHHX 30H
3aJeXUTh BiJl 00’ €My BIIPOBAKEHOI MarMH 1 MO>Ke OYTH BiJl IEKIIBKOX METPIiB IO COTEHb METPIB.

Sxmo mnpouec BinOyBaeTbcs MpU ydacTi ra3iB, TO BUHUKAIOTH PI3HI CcKapHu, 1 LeW TUI
MeTaMop(hi3My Ha3UBAIOTh KOHMAKMO080-MEMACOMAMUYHUM.

TI'iopomepmanwni 3minu. IlpuanHoro MetaMopdizMy IbOTO THITY € rapsyi MarmMaTU4yHi BoJu abo
MIJ3€MHI BOAM, SKI HAarpuidcs 1 CTaldd aKTUBHUMM 3aBISKU 1HTPY3ii marmu. [lompoBuil mmar
NEPEXOANTh B M’AKY KPEeH0MO1I0Hy Macy CIIOAUCTOr0 MiHepally CEpULIUTY a00 KaoJIiHOBOI INIMHU;
poroBa 0OMaHKa MEePETBOPIOETHCS B XJIOPUT, OJIIBIH — B CEPIICHTHH.

IipporepmanbHuii Metamopdism 3a3BUYail CYNpPOBOJUKYETbCS IPUBHECEHHSM B BHHOCOM
PEUOBHHHM, TpPU LHOMY YTBOPIOIOTBCS cZpelizeHu. 3BUUANHUM SIBHIEM € 3aMIilICHHS, SKe
CYIIPOBOJIKYEThCS HAKOMMMYEHHSM Py MeTamiB (puc. 4.4).
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besnocepenHb0 OJIM3BKO 10 MarMaTHYHOTO MAacHBY YTBOPIOIOTHCS BUCOKOTEMIIEPATYpHI pyau
BOoJb()paMy, ypaHy, TaHTaly, Hi00it0 1 piaKiCHO3eMENbHHUX eleMeHTiB. [lo Mepi BimmaneHHsS Bif
MarMaTU4HOTO OCEpEIKy TeMIlepaTypa pO3YMHIB 3MEHIIYEThCSA, 1 Ha BiAgalieHI BiJl HBOTO
YTBOPIOIOTBCSI CaMi JIETKOIUIABKI CIIOJIYKH PTYTi, CYpMH, MULI Ky. KOHTaKTOBO-MeTacOMaTH4Hi i
TiApOTEpMaNIbHI 3MIHH YaCTO MPOXOSATh CYyMICHO 1 JIOMMOBHIOIOThH OJIHI OJTHUX.

4.4. TeKTOHIYHI PyXH 3eMHOI KOPH

Pyxu 3eMHO1 KOpH, y pe3y/IbTaTi IKUX 3MIHIOETHCS BUCOTHE TOJIOKEHHS IMOBEPXHI Ta TPChKUX
opiJ, sKi ii CKIIagarTh, YMOBHU 1 (POpMHU 3aJIATaHHS, BiIOYBa€ThCs yTBOPEHHS HOBUX (popM penbedy,
HA3UBAIOTh MeKMOHiuHuUM. 1 '€0Jie3udHi BUMIPIOBAHHS IIOKa3yIOTh, IO BCS TOBEPXHS 3emili
nepedyBae B Oe3nepepBHOMY TEKTOHIYHOMY pyci. Lli pyxu CpHYHHSIOTBCS CHIIaMH, SIK1 JIIOTh Y
3eMHiH KOpi 1, TOJJOBHUM YMHOM, Y MaHTii. BoHu npu3Boasats 10 nedopmaniii mopij, mo cKIaaaTh
KOpY, TpaHCTpecii 1 perpecii Mopsi, MiTHATTS OJTHUX JIJITHOK 36MHOT KOPU ¥ OITyCKaHHS 1HIIKX, TOPYY
13 HUIMH PO3TaIIOBaHUX.

VY 3eMHii KOpi BUHHUKAIOTh CEHCMIYHI SBUIIA, YTBOPIOETHCA CKJIAA4YacTiCTh, MPOSIBISIETHCS
MarMaTH3M Ha TJTMOWHI Ta BYJIKaHI3M Ha MOBEpXHi. PO3pI3HAIOTH TEKTOHIKY MUHYJIUX T€OJOTTYHUX
€M0X 1 Cy4acHy — YeTBEPTUHHOTO BiKY (HEOTEKTOHIKY).

TexToHiuHI pyxH pi3HOMaHITHI 32 OPMOIO MTPOSIBY, 32 TITHOMHOIO 3aPOKEHHS, 32 MEXaHI3MOM
1 IpUYMHAMK BUHUKHEHHS.

TexToHIUHI pyXH MOAUISIOTh HA BEpTHKAIBHI (padiaibHi) 1 TOPU30OHTANBHI (TAHTCHIIIAIbHI).
Bonu B3aeMHO NoB'sI3aHi 1 NEPEXOAATh OJUH BUJ B IHIIHH.

Bepmuxanvhi KonMBaIbHI pyXH MPH MPOSIBI Ta 3MiHI HAIPSIMKY PU3BOASTH A0 3MiHU OOpHUCIB
OeperoBux JIiHIM, OacelHiB, 03ep, 3MIHIOIOTh HAMPSMOK I'e0JIOTTYHOT isTTBHOCTI, 1110 MPU3BOJIUTH JI0
3aracaHHs a00 BIJHOBJICHHS TAKMX €K30TCHHUX MIPOIIECIB 1 SIBUILI, IK YTBOPEHHS Te€pac, IiITOIIICHHS
MiJBAIMH PIYOK, MiA00JI0UyBaHHS, YTBOPEHHS fAPiB, MOPYIICHHS JWHAMIYHOI PIBHOBAru peibedy,
HAaKONMYEHHS MOTYKHHUX TOBIl YETBEPTUHHUX BIJKJIa/11B a00 IXHE TTTMOOKE PO3MHUBAHHS.

lIopuzonmanvnui  pyxu TPHU3BOJIATH 1O TOPOYTBOPEHHS, BUHHUKHEHHS CKJIAJA4acTUX
(MIiKaTUBHMX) 1 PO3PUBHUX (JU3'FOHKTUBHMX) IUCIIOKAIiM, MPOsBY MarMaTH3My, BYJKaHI3My Ta
CelCMIYHOT aKTUBHOCTI.

I'opoyTBOproBajbHI IpoliecH BiAOyBamucs Bech mepioll ¢opMmyBaHHsS JiTochepu. 3 HUMHU
MOB'I3aH1 ¥ Oucnokayii — NOPYIIEHHS IEPBUHHOIO 3aJIAraHHs IapiB. PO3pi3HAIOTH MJIIKAaTUBHI Ta
IN3'TOHKTUBHI JUCIOKALI.

[InikatuBHI (CKJIAQA4acTi) AUCIOKAIli — II€ 3MiHA TOJIOKEHHs mapy Oe3 po3puBy HOro
cyuuibHOCTI. POpMH IUTIKATUBHUX JUCIIOKAIlli: MOHOKIIHANIbG, (iekcypa, ckimaaku (puc. 2.1).
3asiexHO BiJl IOJIO’KEHHS BICEH CKJIaI0K PO3PI3HSIOTH CKIAKU MPsMi, KOC1, TOXMUIII, JeKayl TOIO.

A, b A=
T T Puc. 4.5. Buou cknaook

’

6 — noxuna;

7 — nexcaua;

8 — nepexunyma,
9 — ghnexcypa,

10 — monoxninane

EnemenTu cxnanok (puc. 4.6):
®  SJIpO — MOPOAH, IO CKIIAJAI0Th LIEHTPAJIbHY YaCTUHY CKIIAJKU;
® 3aMOK — YaCTHHA CKJIAJIKU B MICLlI IeperuHy mapis (y MJaHi - 3aMUKaHHS);
e KpHWJa — YaCTUHU CKJIAJO0K, 1110 IPUMHUKAIOTH 10 3aMKY;
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e ocboBa mionmHa (OI1) — moBepxHS, 110 TPOXOAUTH Yepe3 TOUKHU MEePEruHy IIapiB;
e mapHip — diHisg nepetuny OIl 13 MOBEpXHEIO OJTHOTO 3 MIAPIB.

3aMOoK

Afpo

Puc. 4.6. Aumurninanvna i
CUHKJIIHAJIbHA CKIAOKU Ma iX
CHMHKNIHanb enemenmu

Ha novatky yTBOpeHHS AM3'TOHKTUBHUX (PO3PUBHUX) AUCIOKALIH, BiI0OyBa€ThCS pO3pUB LIAPY,
a MMOTiM OJIHA YAaCTHHA 3MIIIY€ETHCS BiTHOCHO 1HIION.
Bunu po3puBHux nucnokaiii (puc. 4.7):

® CKuO — NOPYILIEHHS, Y SKOT0 IJIOLIMHA PO3PUBY HaxMIeHa yOIK BUCAYOTrO KpUJIa;

® SKILO IJIOLIMHA PO3PUBY MIJCYHYTa IiJl BUCSYE KPUIIO, YTBOPIOETHCS NiOKUO;

® nacyé — 1€ JMCIOKallil 3 PO3PUBOM IUIACTIB 1 HACYBaHHSAM OJHOIO KpuJja Ha IHIIE IO
TOPU3OHTANBHIN a00 TOJOXHUCTIH CTOCOBHO TOPH3OHTY IUIOMMHI (y CKHJax MepeMilIeHHs
BiIOyBaeTbcs MO OLIbII KpyTid, Onmkdye 1O BepTUKalbHOI, IulomuHi). HacyB 3 Benukum
TOPU30HTAILHUM MEPEMIIICHHSIM Ha3UBAETHCS TIOKPUBOM a00 wuiap ‘axcem;

® 20pcmu YTBOPIOIOTHCS CKAAaMHU a00 MiJKUAaMHU, HEHTPAIbHI YaCTHHHU SKUX (OJIOKM) ITiTHSTI.
ITpu iX po3MUBI LIEHTpalbHa YacTHHA Oyne CKiajeHe OUTbII JIPEeBHIMU MOPOJAMH, HIX KpaioBi.
T'opcti GOpMYIOTH BENWKI TUISHKHA 3€MHOI KOPH, HANPUKJIA, Y HUX JIEKATh BEIHKI appUKaHCHKI
o3epa (Hesca, Tanranpika, Ans0epra, Pynonsda), YepBone mope, ozepo baiikai.

® 2pabeHnu, HABNAKM, CKJaJ€HI B LEHTPl BIJHOCHO MOJIOJIUMH MOPOJaMH, a y KpaHoBHX
yacTUHax — Ounbm apeBHiMH. ['paben min Ha3zBoro JHINpoBChKO-/lOHEIbKA 3amaiiHa OXOILTIOE YCIO
cXiiHy YKpaiHy. 3 HUM OB’ s3aH1 OCHOBHI pOJIOBHIIA HA()TH 1 ra3y periony.;

® po3cysamu HA3UBAIOTHCA PO3PHUBH 31 3MillleHHAMU. BoHM BiOyBaroThes MEpHEHANKYISIPHO
710 TIOBEPXHI BiIpUBY IPU pO3CYBaHHI YaCTHH IUIACTa y pi3HI (IPOTUIIEXKHI) CTOPOHH;

® 3cy6u — MEPEMILIEHHS 3 PO3PUBOM Y TOPU30HTAILHOMY HAIPSMKY.

2

Puc. 4.7. Po3pueni oucnoxauyii:
a — CcKuo,
0 — cmyniHyacmuil cKuo,

8 — NIOKUO,
2 — Hacys;
0 — epaben;
e — eopcm;

1 — Hepyxoma yacmuna moeuyi;
2 — 3miwena vacmuna,

11 — nogepxns 3emni;

P — NIOWUHA PO3PUBY UAPI6
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B paiionax po3BHUTKY IUCIIOKAIliil B siIpax CKJIAJOK MOPOIU CHIIBHO 3iM'SITi, a B CKJICTIIHHAX —
BHCOKA TPILIMHYBATICTh. [Ipy MOHOKJIIHAILHOMY 3aJIATaHHI B OCHOBI MOXKYTb OyTH HOPOJH Pi3HOI
MIIIHOCTI Ta CTUCIUBOCTI. Y 30HaX PO3JIOMIB IIPH PO3PUBHUX TUCIOKAIISAX MOPOIAH 3IM'SITI 1 3 4aCOM
10 HUX MPOIIECH BUBITPIOBAHHS IPOHHUKAIOTH HA BEJIMKY IITMOMHY, KPIM TOTO Ili 30HH HAaKOMMYYIOTh
aTMoc(epHi onaay i yTBOPIOIOTH BOJJOHOCHI TOPU30HTH.

4.5 CeilicMiuni aBuIIA

[ToTyxHuU# MpOsB BHYTPIIMIHIX CHJT 3eMJIi, SKHH BUPaKEHUH KOJIMBAHHSIMH 3€MHOI IMOBEPXHI
M Yac TPOXOKCHHS CEHCMIYHUX XBWIb BIJI TMIA3EMHOTIO JDKEpelia €Heprii, Ha3uBalTh
3emMaempycom.

[cHYIOTH TpU TN CEMCMIYHUX XBUJIb:

® T[IOB3/IOBXKHI XBWJII — CTUCKAIOTh 1 PO3TATYIOTH MOPOIY, CTBOPIOIOYM B Hil Hampyry B

HaNpsSMKY TOIIMPEHHS XBWUJIb. BOHM MPOXOASATH 31 MIBHIKICTIO 3BYKY Yepe3 TBEpHAi Ta piaki
CepeIOBHUIIIA;

® [IOTIEPEYH] XBWJII — 3CYBalOTh YAaCTUHKH PEYOBHHHM B CTOPOHH IiJ MPSIMUM KYTOM O
HanpsIMKy PyXy XBHJII 31 MIBUIKICTIO OMU3bKO 4,5 KM/c. BOHM NOMMPIOIOTHCS TITBKA B TBEPAHX
CepeIOBHIIIAX;

® [IOBEPXHEBI XBUJII MAIOTh MEPi0/1 KOJUBAHHS OLIBIINI, HI’K XBUJII TIOB3JIOBXHI Ta MOMEPEYHI.
Ix Ha3MBAIOTH XBUIIAMY TSAKIHHSL.

J1714 BIIOBIIOBaHHSI Ta peeCTpallii MPYKHUX XBHIIb KOPUCTYIOTHCS ClIeLiaJIbHUMU MPUIIaJaMH —
ceticmozpaghamu

Hinguka 3emii, 1€ panToBO, BUOYXOMOAI0HO BUIUISETHCS MOTEHIIIMHA €HEeprisi, HA3UBAETHCS
2inoyenmpom, a Koro TPOEKIIisl Ha TOBEpXHIO 3emiti — eniyenmpom (puc. 4.8). HaBkomo emineHTpy
pO3TAIlIOBY€EThCA 00JIacTh HAWOUIBIIMX pyHHYBaHb — IuIelicToceiicTroBa oOnacth. JIiHii, 110
3'€JHYIOTh ITYHKTH 3 O/IHAKOBOIO IHTEHCHBHICTIO KOJMBaHb (y 0ajlax) Ha3MBarOTh i30ceiicTaMHu.

ILneficToceiictoBa 00J1acTh

Eniuenrp| [30ceficT B 6atax

!
l'inouentp
(ocepeoK 3eMIETPYCY)

TexkToHiunmii po3pus Puc. 4.8. I'inoyenmp ma
(3cyB) eniyenmp 3emaempycy

Bizncranp Mi TIIIOIEHTPOM Ta EMILEHTPOM € TITMOUHOI0 CEHCMIYHOTO OCepeKy. 3a TTTMOMHOIO
CEMCMIYHOTO OCEpeNIKy 3eMIIETPYCH MOAUIAIOTH Ha MmoBepxHeBl (10 10 kM), HopMmanbHi (10-75 kM),
rimboki (75-300 km) 1 mysxe riauboki (300-700 km).

l'imomeHTp MoOXKe 3MIlyBaTUCS 3a TIMOWHOIO TpPU TMOBTOPEHHI 3emiieTpyciB. ['imoreHtp
HA3WBAIOTh LIEHTPOM SIK TOYKOIO 3€MIIETPYCY CYTO YMOBHO, OCKIUIBKH II€ Hai4acTille pPO3pHB IO
TPILIMHI 1 3aJIEKHO BiJl €HEprii pO3pHUBY BEJIMUYMHA 1 HAXUJI TaKO1 TPIILIMHU Pi3HI.
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Bin rinomeHTpy XBWII, MMOCTYIOBO 3aTyXarO4H, PO3XOAATHCS Ha BIJCTaHI O KUIBKOX THCSY
KiJToMeTpiB. JlanbHICTh MOMUPEHHS 0araTto B 4OMY 3aJIe)KUTh BiJl T€0JIOTIYHOT Oy/10BH paliOHY Ta Bix
MPY>KHOCTI Ta MIUIBHOCTI mopoau. Tlepexoastun 3 OUIBII MUIBHOTO MPYXHOTO CEPEIOBHINA B MEHII
IIUTBHE 1 IpYy’KHE a00 HABIAKH, CEMCMIYHI XBHJII 3a3HAIOTH BITOUTTS 1 3aJIOMJICHHS, L0 3aIIUCYEThCS
Ha ceiicMorpami i Jae 3MOTYy IMO3HA4aTH MEXKI IIapiB IMOPiA PIi3HUX 3a CKJIAJAOM, IMIUIBHICTIO,
BOJIOTICTIO, & IOTIM, BUKOPUCTOBYIOYH €TaJIOHHU, TOOYTyBaTH I€OJIOTIYHUI pO3pi3.

3aJIe)KHO BiI MPHYMH 3E€MJIETPYCIB iX MOAUISIOTh HA €HAOTeHHI (TEKTOHIYHI), €K30TCHHI
(oOBanbHi), ByJIKaHIYHI Ta aHTPOIIOTEHHI, AKi MOB'S3aHi 3 AISUIBHICTIO JIOAUMHU (BUOYXH, MiA3eMHI
BUNpOoOyBaHHs, aBapii Ha Benukux ['EC, Tomo). HaliGinpm HeOe3neUHUMH € TeKTOHIYHI, OCKUTBKH
iXHsI €Hepris, MO0 BUAUISETHCS i/ 9ac 3eMIIETPYCY, AyXKe 3HAUHA.

O11iHKa CHIJIM 3eMJIETPYCIiB MMPOBOAMUTHCH 3a IIKajgamu Maraityn (M) 1 6ansrocTi (J).

3a mKaJoK MAarHiTyj, BiIOMOIO A Ha3Bow MmKainu Pixtepa, MarHityna Oynab-sSKOTO
3eMJIETPYCY BU3HAUAETHCS SIK AECATKOBHI JorapuM MakCUMaabHOI aMILUTITYIU CEeMCMIYHOI XBUJI1
(BEpakeHO1 B MIKpOHAX ), 3aIMCaHOI CTaHAApTHUM cericMorpadom Ha BincTani 100 kM Bij emineHTpy.

Binomi makcumanbHi 3Ha4eHHs MarHityg M= 8,5-9. Maruitya — 11e po3paxyHKOBa BETUYHHA,
BITHOCHA XapaKTEPUCTHUKA CEHCMIYHOTO OCEPEIKY, SKa BHKOPHUCTOBYETHCS JJISI OIIHKH 3arajbHOi
eHeprii, 0 BUALISIACS B OcepeaKy. MarHiTya HaiOIbIIMX 3eMJIETPYCIB BIAMOBIIAE BUALICHHIO
eneprii B 1017-1018 JIx.

[HTeHCHUBHICTD MIPOSBY 3€MJIETPYCIB HA MOBEPXHI 3eMJIi (3APUTAHHS MMOBEPXH1) BU3HAYAETHCS
3a MIKaJlaMH CEHCMIYHOT IHTEHCUBHOCTI i OIIIHIOETHCSI B YMOBHUX OJMHUILIX — Oanax. B Ykpaini, sk
1 OLIBIIOCTI KpaiH CBITY BUKOPUCTOBYIOTh 12-6anbHy MixkHapoany ceficmiuny mikanry MSK-64.

Jliis Bci€el TepuTOopii KpaiHU 3aJICKHO BiJl TEOJIOTIYHOT OyOBU 1 TEKTOHIKH BHIIIJICHO palilOHU
ceiicmiuHO1 Hebe3neku pi3Hoi OanbHOCTI. Li paltonu npuypodeHi 10 ripcbkux cucrem — 1e Kpum i
KapnaTu. Ha celicmiuHiif KapTi mo3Ha4eHO 00J1acTi Ta 30HH, JJIST KOXKHOI 3 SIKHX BKa3aHO MOKIIHBY
MOTEHIIIHY ceficMiuHy HeOe3MeKy B 6anax Bif 6 10 9. Bona BcTaHoBIeHa AJis CEpeIHIX Ie0IOTTYHUX
YMOB, sIKI MOXKYTb OyTH pi3HUMH. TOMY Ha TEPUTOPISIX, L0 3aCTOIOIOTHCS, Y CECMIUHO HEOE3MEUHUX
paifoHax 3anpoBaKY€eThCS MIKpOoceHCMOpailOHyBaHHS.

[HTEeHCHBHICTB 3eMIIeTpyCy B Oanax, 3a3Ha4€HUX Ha KapTi ceiicMIYHOTO paifoHyBaHHS, Y IIbOMY
pa3i mMoxe OyTu ckopuroBaHa Ha =+(1-2) Oamu 3aJeXHO BIJ MICHEBUX TEKTOHIYHHMX YMOB,
reoMopQoIIorii, IpyHTOBUX 1 T1IpOT€0JIOTIYHUX YMOB, a TAKOX BiJl TUIY CHOPY.

ByaiBHUIITBO B celicMIYHO HEOE3MEUHUX paiioHaX BEAYTh 3 YpaxyBaHHSIM BUMOT OyAiBEIbHUX
HOpM 1 MpaBuWJl, 3aTBEP/KEHUX Ul IMX paifoHiB. Ciiax MaTu Ha yBasi, IO MiJ Yac 3eMJIETPYCIB
MOXJIMBI BEJIMKI CXOIH CE€JiB, BUHUKHEHHS CEMCMIYHMX 3CYBIB 1 3CYyBIB 1 OOBaiiB, sIBUIIA
PO3pIIKEHHS APiOHO3EPHUCTUX 1 TOHKO3EPHUCTHX BOJOHACHYEHHMX IMICKIB, MEpexif iX y cTaH
IUTMBYHIB.

[Ipy BUHUKHEHHI 3eMJIETPYCIB Ha MOPCHKOMY JIHI (MOPETPSACIHHS) YTBOPIOIOTHCS TITAHTCBKI
XBUIII, 5IK1, 0OpYIIyIOUHCh Ha Oeper, 3aB1al0Th BEIMKUX PyHHYBaHb.

4.6. I'modanbHa TeKTOHIKA 3eMili (TEKTOHIKA MJINT)

Icuye noBosi 6arato HayKOBO-OOTPYHTOBAHUX MPHUITYIIEHb (TEKTOHIYHI TiMOTE3M) IIOJ0
NpUYMH pyXy 1 Jdedopmariii 3eMHOT KOpH, sIKI CTBOPIOIOTH ii CTpykTypu. OAHaK MUTaHHS IMPO
INPUYMHU TEKTOHIYHUX JAedopMalliif J0Ci He MOJKHA BBaXKaTH OCTATOYHO BHpimeHuMu. Haiilibioro
MOMYJIAPHICTIO KOPUCTYETHCSA TiMOTe3a "HOBOT TJI00ATbHOI TeKTOHIKHK", 3ampornoHoBana B 60-70-Ti
pokun XX cr. X. XeccoMm. "HoBa riobanbHa TeKTOHIKa" mependayae iCHyBaHHS MiAKIPKOBUX
KOHBEKIIMHUX TEUIl 1 CIUPAETHCS HA JIaH1 MAJCOMarHeTU3My Ta Pe3yJIbTaTh OypiHHS MOPCHKOTO
nHa. 3rifHo "HOBOT I106aIbHOT TEKTOHIKK'", MOPIBHIHO "TeHIITHA" JiTochepa, SKa MiACTUIAETHCS
MJTACTUYHOIO acTeHOoc(heporo, po3/aiieHa Ha >KOPCTKI IJIUTH, IO BIJOKPEMIJICHI OJHA BiJ OIHOT
TEKTOHIYHUMHU po3puBaMu. [IUTH BKIIIOYAIOTH MATEPUKH 1 YACTHHU OKEaHIB 1 BIJUyBalOTh BITHOCHO
OJIMH OJHOTO PO3CYB (CIPEIMHT) 3 YTBOPEHHSM pU(PTOBHX 30H, a TMOTIM OKEaHIB; MEPEMIIICHHS
(cyOnykist) 13 3aHypeHHsIM OjHI€l TUTH i iHmy (puc. 4.9) abo yTBOPIOIOTHCS TpaHC(HOPMHI
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posnomu. Lle TpuBaio niroui MpaBOCTOPOHHI a00 JIIBOCTOPOHHI 3CYBH, SIKI B IIPOLIEC] YTBOPEHHSI a00
pyHHYBaHHS KOpH y4acTi He 6epyTh. TyT nmepeBaxaroTh 3CyBHi Ta pO3pHUBHI AUCIOKALIi.

Sonn 3oHH 3onu
cyomyRmit CIPEeHHTY cyomyrmii

Puc. 4.9. /lunamika
3apoorcenns (cnpedunzy) i
no2nuHanHua (cyooykuyii)
aimocghepu

Ha croromHinmmHii J1eHb y BEepxHiH 000JI0HIN 3eMii BUAUIAIOTE 7 BenmukuX mmt (puc. 4.10):
TuxookeaHCbKa, €BpasiiicbKa, Inno-ABcTpaniiicbka, AHTapKTH4Ha, Ad¢pukaHcbka,
[TiBHiyHOAMepHKaHChKa, [liBIeHHOaMEepHKaHChKA.

Puc. 4.10. Ocnoeni nimocghepni niumu

VY Mexax BeIMKUX IUIUT BUAUIAIOTH cepeqHi Ta ApiOHI miauTth abo OiIokHu. Yci IUIMTH
MEePEMINITYIOTHCA OFHA BIJHOCHO OJHOI, TOMY iXHI MEXI YiTKO MapKyIOThCS 30HAMHU MiIBUIIEHOT
CeMCMIYHOCTI.
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Iumanns ona camonepesipku

1. Axa maema binbw pyxoma — Kucia 4u oCHO8HA?

2. AKi icnytome munu mazmamuyHux min ma ymosu ix oopmysanHs?

3. Ak enawmosanuii 8ynkaniynuii anapam?

4. Po3xaxcimos npo munu 6U8epicets i HUHi 0itoui 8YIKaAHU.

5. Haszsimv npodykmu 8yIKaHIUHUX 8UBEPICEHD

6. ll]o make memamopizm i 5K 8iH NPOXOOUMb?

7. Hazsime munu memamopghizmy.

8. Po3kpuiime npudunu UHUKHEHHS 3eMAempyCi8 ma NOACHIMb IXHIU 38 S30K 13 MEeKMOHIUHUMU
CMpPYKmMypamu.

9. Oxapaxmepu3zyliime 0CHOBHI NONONCEHHs Meopii AimocghepHux naum ma ii 3HaveHHs 0
NOSACHEHHA MEeKMOHIYHUX PYXI8.

10. Axi enympiwni 0dcepena enepeii 3emiui 3yM060I0Mb PO3BUMOK eHOO02EHHUX Npoyecie?
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5. EK3OI'EHHI ITPOLHECH

5.1. Ilpouecu Ta siBUIIA

Ex3orenni mporecu (Mporecy 30BHINIHBOI JAUHAMIKKA 3eMJli) € pe3ylbTaTOM TeOJIOTi4HOT
TISUTBHOCTI BITPY, JIBOAY, MOPSI, TEKYYHX BOJ. [XHsI rOJIOBHA pyIIiiiHA CHjla — €HEpris COHL, TPOLeCcH
rpaBiTallii Ta MarHeTU3MYy, B3aEMO/Iis reocdep.

Tabnuys 5.1
I'pynu 2eonociunux npouecie i 6uou aguuy
Ilpoyecu Asuwa
HismpHicTh  mOBepxHeBUX  Box | [lizmMuBanHs 1 pyHHyBaHHA OeperiB  MopiB, o3ep 1

(MopiB, 03ep, BOAOCXOBHII, PIYOK i
THUMYaCOBUX TTOTOKIB)

BojocxoBuil. [TigMuBaHHs 1 pyiiHYBaHHS PiYKOBUX O€periB.
Po3muBaHHs CXUIIIB — SPYKHO-0aTKOBI SIBUIIIA

ITaBokM Ha TIPCHKHUX piUKax

Cemni

JisUTbHICTD IIOBEPXHEBUX i
MiI3eMHUX BOJT

3abomnoueHi TepuTopii, KapcT, INIMBYHH, Cy(}o3iiiHi sBHUIIA

JlisIbHICTD IpaBiTAlIHHUX CHIT

3cyBH, o0BaIU

JUiSUTBHICTB BITPY

Po3BiBanHSA Ta HAaBIBaHHSA

[Ipomep3anus 1 Bi/JITaBaHHS

TipPCBKUX MOPIA

TepMoxkapct, MOPO3Hi 3TUMAHHS

Jlist BHYTpIIIHIX CHJI Yy TipCBKUX
opojax

CeiicMiuHi sIBHIIA, TUCIIOKAIIT

[HmxeHepHa MisTBHICTD JIIOIUHU

PyitHyBaHHS 1 3HUIIEHHS KOPUCHUX TUIOMI i 9ac PO3pOOKH
POJOBHUI TBEPAUX KOPUCHHUX KomaiauH. OCiIaHHSA MOBEPXHI
3eMJIl IpY 3HAYHUX BiJKaYyBaHHSX Ii3€MHHUX BOJ, HAPTH 1
razy. 3aTOIUICHHS 1 MiATOIJIEHHS TepuTopid. Bropunue
3aCOJICHHS TPChKUX MOP1J PU 3POLIEHH] TEPUTOPIil.

5.2 Ilpouecu eusimprosannsn

Ilin eusimpiosannam po3ymiloTh PyHHYBaHHS TIPCBKMX IOPiJ IMiJ] BIUIMBOM KOJIMBAHHS
TEeMIIEpPATypH, KUCHIO, BYTJIEKMCIIOTH, SIKI MICTSThCS B TIOBITP1 Ta Y BOJI1, @ TAKOK PI3HUX OPraHIYHUX
PEUOBHH, 1110 YTBOPIOIOTHCS 3a AKHUTTS POCIUH a00 Mija yac iIXHbOTO BIIMUPAHHS Ta PO3KJIAAaHHS.

HaliakTuBHIlIE BUBITPIOBAaHHS MpPOTIKAE MMOOIU3Y IMOBEpXHI 3eMili, 1€ TIPChbKI HOpoau
nepedyBaroTh i1 6e3mocepeHiM BIUIMBOM 1HCOMALIT aTMocdepH, riipocdepu Ta 6iocdepu.

Po3pi3HAIOTH HACTYMHI TUIIM BUBITPIOBAHHSA: (DI3UUHE, XIMIUYHE, OPraHOTE€HHE.

di3uyHe BUBITPIOBaHHS CIPUYMHSE PYyHHYBaHHS 1 MOAPIOHEHHS TipCHKUX MOPIJ HA OKpeMi
KyTacTl yJIaMKH pI3HOI BEJIWYUHU. Y BEPTUKAIBHOMY pO3pi3l BHOKPEMIIIOIOTH KUIbKA Mi/30H
BUBITpEeHOro Mmarepiaiy(puc. 5.1), siki BIAPI3HAIOTbCA MIXK COOOIO PI3HUM CTyHeHeM ApOOJIEeHHS
ripcbkux mopia. besnocepenHbO0 HaAJ HEBUBITPEHOI TIPCHKOK TOPOJOI0  PO3TAIIOBYETHCS
rpy0oynamMkoBa, a0o OpuiIoBa IMiJ30HA, sKa 3BepXY 3MIHIOEThCS APIOHOYIAMKOBOIO, 200 11Ie0EHEBOIO
MiJI30HOI0, & BUIIE PO3TalIOBYETLCS 30Ha JPi1OHIMIOTO 1 TOHIIOTO MOAPIOHEHHS.

U

Puc. 5.1. Cxema eugimproeanus rpynmoeux
2ipcoKux nopio

1 — kopa eugimpiosanmsi,

2 — KopiHHa nopoda (nopooa, He 3aueniend
BUBIMPIOGAHHM,)
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@Di3MYHMANA TUIT BUBITPIOBAHHS XapaKTEPHHUH JJIT BUCOKOTIpHUX OOJIacTel 1 pallOHIB 13 Pi3KO
KOHTHHEHTAJILHUM KIIIMaTOM.

XiMiyHe Ta OpraHOTeHHE BUBITPIOBaHHS. Y IIMX BUMAJKAX CJIEMEHTH IMOPOIOYTBOPIOBATBHUX
MiHepaiB BCTYNAIOTh Y PEaKIlii 3 eIleMEHTaMH TOBKIUIS i YHACTIIOK peaKilii OKUCHEHHS, TiapaTanii,
PO3YMHEHHS Ta T1IPOJIi3y YTBOPIOKOTHCS BTOPUHHI MiHEpadbHI YTBOPEHHS, OUIBII CTIHKI B HOBOMY
CEepPEeIOBHIIII.

VY npuposi BCi BUAW BUBITPIOBAHHS MaiiKe 3aBXKIHM MPOXOISITh OJHOYACHO 3 MEepPEBAYKAHHIM
TOTO YH 1HIIOTO THITY, 3aJI€KHO BiJ] T€OJOT1UHUX, TreorpadiyHuX i KIIIMaTHYHUX YMOB.

3pyiiHOBaHHI MaTepiall YaCTKOBO BHHOCHTHCSI BOJIHUMH 1 MOBITPSIHUMH TIOTOKaMH, a MIOPO.IY,
10 3aJMINWIACA Ha MICII PYHHYBaHHS, Ha3UBAaIOTh enrogiem. HIDKHSA Mexa eioBil0 3a3BUYail HE
MOBTOPIOE JICHHY MOBEPXHIO. Y TBOPIOIOTHCS BUCTYIH BHUBITPIJIOI MOPOIHM BIIKO CBIXKOI MOPOAU y
BUTJISI BOPOHOK, SI3UKIB 1 KMHIB. CHOCTEPIraloThesl Ha AUISHKAX 3MIHH MOPiA Pi3HOI CTIHKOCTI a00
TPIIUHYBATOCTI. BUCTYIN 3BITpEeHHS, SIK1 CIIPSMOBaHI JJOHU3Y, HA3UBAIOTh KUIICHAMH. Y pe3ysIbTaTi
BUBITPIOBaHHS MOPIJ 3 4aCOM Ha MOBEPXHI MAaCHBY HAKONMHUYYIOTHCS MOTYXKHI TOBIII €TIOBIaIbHUX
TIOPIiJ, SIKI YTBOPIOIOTh KOPY BUBIMPIOGAHHS.

[Iporiecn BHBITPIOBAaHHS AKTHBHO DPO3BHUBAIOTHCS Yy BIAKPUTHX OyAiBENbHHX KOTJIOBAaHAX,
TpaHILesx, IPH TpUBAIOMY OyAIBHUITBI. BUBITpIOBaHHIO MiIJatOThCS 1 OyiBeNbHI KOHCTPYKIIIT,
TOMY iX HEOOXiJHO MIOKPUBATH 3aXMCHUMH IUTIBKAMH Ta PO3YHHAMH.

5.3 I'eonoziuna dianvnicmos eimpy

OnHUM 13 YMHHHKIB YTBOPEHHs penbedy cyxonony € Bitep. OcoOnMBO IHTEHCHBHO HOro
TISUTBHICTD TPOSIBISIETHCS B IYCTENSAX 1 HAMIBIYCTENSAX, IO 3aiiMaroTh Onmm3bko 20 % moBepxHi
KOHTUHEHTIB. [[poMy cIpHsIOTH pi3ki JOOOBI KOJMBAHHS TeMIIEpaTypH, IO BUKJIMKAIOTh aKTHBHI
nporecu (pi3MYHOrO BHUBITPIOBAaHHS, BUMIAPOBYBAHHS, SIKi 0araTo B YOMY NEPEBHUINYIOTHh KUIBKICTh
aTMoc(epHHUX OIajiB, 10 BUMAAAIOTh, 32 BiACYTHOCTI ab0 PO3PIIKEHOCTI POCIUHHOTO MOKPHUBY.
KpiMm Toro, aktuBHa poOoTa BITPY HpPOSBISETHCS B HEMOKPUTHX Y30€PEXIKAX MOPIB 1 AESIKUX
BEJIMKHX PIYOK.

VYci mponecH, sIKi 3yMOBIIEHI JISUIBHICTIO BITPY, Ha3MBaIOThCA eonosumu. EonoBumu
HA3MBaIOThCSl 1 KOHTMHEHTAJbHI BIAKIAAW, SIKI YTBOPIOIOTHCS IiJ Yac BITPOBOI aKyMyJslii, Ta
BiNOBIHI popmu penbedy: OapxaHH, AFOHU, TOPOH, TOLIO.

Bitep — e pyx nosiTps B atmocepi, Maiike napaieabHuil 3eMHIM oBepxHi. BuHukae BiTep
BHACJIIJJOK HEPIBHOMIPHOTO TOPU30HTAIILHOTO PO3MOALTY TUCKY, SIKUM, CBOEIO YEProOt0, 3yMOBICHUN
HEPIBHICTIO TeMIepaTyp B arMocdepi. XapaKkTepu3yeThCs BITEp MIBUIKICTIO Ta HAPSIMKOM.

JUSUTBHICTD BITPY CKIIQJAEThCA 3 MPOLECIB Oeghnayii (BUIyBaHHS Ta pPO3BIBaHHSA), Kopaszii
(oOTouyBaHHs), IEPEHECEHHs Ta aKyMyJisiilii (HakormmueHHs ). L{e ckinaaauii equnuii mpouec. Moxxna
TOBOPHUTHU JIMIIIE TIPO T€, IO B OJHUX MICISIX TIEPEeBaXKarOTh OJIHI BUIM MISIBHOCTI BITPY, B 1HIINX
MICIISIX — 1HIIIL.

Heghnayia — BUHUKae BHACHIOK BIUTUBY MEXaHIYHOI cuiM BITpy. Bin mopoau BuayBaroThes,
TOOTO B1IpUBAIOTHCS 1 HECYThCsl YacTHHKHU. Halisickpasile el rmpoiiec nposiBisieTbCs B paiioHax, sKi
CKJIaJIeHI MyXKUMHU Ta M'SKUMHU Nopojaamu. Birep BuIyBae KOTiIOBaHM, OOpO3HM H TpaHIei B
COJIOHYAKax, MWIyBaTUX CYIJIMHKAaX, IMICKaX, B opaHoMy miapi. BunyBanus abo nedusiis 3Ha4HO
MOCHJTIOETHCS MICIIS MOPYIIEHHS IEPHOBOTO MIOKPHUBY, BUPYOKH YarapHHKiB 1 JepeB. MexaHiuHa cuiia
BITPY CTBOPIOE BITPOBE HABaHTAXKEHHS Ha OyAiBII Ta CHOPY/IH, 110 HEOOX1THO BPaxOBYBAaTH IiJ] 4ac
MPOEKTYBaHHS Ta Oy 1IBHUIITBA.

Koposisa — nepeHocsiun MmicOK 1 MOCTIMHO 0''oYM MIIIMHKAMU MO CKEJIbHUX BUCTYIAX, BITEP
00TOYy€, CTHpae iX, BUCBEPAJIOE pi3HiI OTBOpH. HaifOinblia KUIBKICTH MiCKY, THAHOTO BITPOM,
CIIOCTEPIraeThCsl B HIDKHIX, MPU3EMHMX IIapax MOBITPSHOIO MOTOKY caMeé TYT 1 BiIOyBaeThCs
MakcuMaliibHa Koposis. CuiibHI H 4YacTi yAapH MiCKy MiATOYYIOTh CKEli B OCHOBI. Y pe3ynbTaTi
Kopo3ii Ta aedsiii BUHUKAIOTh CKeJl — OCTAHIIl, HEPIAKO 3yCTpidaroThes rpudomnonioHi hopmu. Y
HEOJJHOPITHUX MOPOoJIax, 10 CKIAJAI0THCS 3 MiHEpaliB Pi3HOI CTIMKOCTI M yAapaMHy MiMIMHOK, SKi
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OTPUMYIOTh OOCpPTAILHUI PYyX, BUCBEPIIOIOTHCS HEBEIHKI OTBOPU — KOMIipKU. Tak BHHUKAIOThH
KOMIpYacTi CKeJIbHI OBEPXHI.

Po3mipu ymamkiB, 10 TEPEHOCITHCS BITPOM, 3ajiekaTh BiJ IMBHIKOCTI BiTpy. Tak mpu
mBHIKOCTI 10 M/C AiaMeTp YaCTHHOK, IO MEepeHOCAThCs, 10 1 MM, a 3a mBuakocTi 20 M/c yxe 4-5
MM, 1 BOJHOYAC 1]Ie IEPEKUJaHHS YaCTUHOK JiaMeTpoM 110 2-3 cM. BijncTanp, Ha sSIKy TIEpEHOCUTBCS
MIIAHWA MaTtepiall, 3aIeKUTh HE JIMIIE BiJ MIBUAKOCTI BITPY, @ ¥ Bl CHJIM BHCXIJHHX MOTOKIB
MOBITPSI.

OnHouacHO 3 NedUIALI€I0 1 MEPEeHECEHHSAM YacTUHOK BITPOM BiIOYBAa€ThCS M aKyMyJIALis, Y
pe3ybTaTl KOI YTBOPIOIOTHCS OCOOJIMBI TUITH KOHTHUHEHTAJIBLHUX COJIOBUX BIAKIIAIIB.

[Timani eoyioBi BigkiIaau 3a3BHYail mommpeHi B Oe3nmocepeqHiil OIM3bKOCTI Bia obnmactei
nedasaii, Ha OUIBII JaJIeKy BIJICTaHb IEPEHOCATHCA BITPOM MHJIyBaTI YAaCTUHKH, SKI TpH
HAKOIMYECHHI YyTBOPIOIOTH €0JIOBI JIECH.

Eonosi nicku 1o6pe oOkarani, BigcoproBani (10 80-90 % niamerp mimuuok 0,25-0,05 mm), y
CKJIaJIi MepeBaKAIOTh KBAPI] Ta 1HIII CTIHKI MiHepaJIn. Y IyCTENsAX 1 HaliBIYCTENAX €0JI0B1 BiIKIaIH
MIpeJICTaBJICHI TOJOBHUM YHHOM Oapxanamu (puc. 5.2.a) — 1e pyxuuBa mimana ¢gopma pensedy,
MOTIepEeYHa /10 HAMPSIMKY BITPY. Y TBOPIOETHCS 0111 HEBEIMKHX MEPEIIKO/I, TIOTIM 3pOCTAE 33 PAXyHOK
MIPUHECEHOTO MIIIaHoro Martepiaiy. bapxas siBiisie co00r0 acMMeTpUYHUI maropo 3aBBUIIKY Bif 1-10
M, 710 150 M (y momepeunuKy a0 250 M) 3 HOBHUM MiIBITPSIHUM CXHJIOM 1 MIZABITPSHUM CXHUIIOM, SIKHH
o0cumnaeThCsl, U0 YTBOPIOE TOCTpUil Tpedinb Ha cTUKY. KpyTusna cxuity Big 28° go 38°.

ionu — 1ie mimani maropOu, 1o BUHUKAIOTh YHACIIOK AiSTIBHOCTI BITPY Ha MilIaHUX Oeperax
MOpIB, pivoOK, 03ep. [{l0HU pyXaroTbcs 3a MaHIBHUM HANpsSIMKOM BITpYy B Oik cyxonoiny (puc. 5.2.0).
DopMYIOTHCS 3 MIIAHOTO MaTepiay, SIKHH JOCTABISETHCS ISUTBHICTIO BOJU HA y30epexkiKs MOPIB,
o3ep, pidok. Ha 6eperax MopiB i 03ep CKJIaJ I0H OLIBIIT OJTHOMAHITHUM, TOII SIK Ha pIYKOBHX Oeperax

BiH 3aJIEKUTh BiJl OPIJI, IO CKIAJAI0Th BOA0301pHI TUIOMII.
MepeBa)kHUit «

Bi P
- Bitep gt S\

OcifaHHA YaCTHHOK

Ha nigsitpaHomy

n l A MACTH
e \\\‘ ..‘::‘.‘.‘#:2‘.’.‘0.., oy

Puc. 5.2. bapxan (a) i orona (0)

JItoHU YTBOPIOIOTHCS HA PI3HUX LIMPOTAaX HE3aJIEKHO B1Jl KJIIMaTHUYHUX YMOB. BucoTa JitoH BijJ
15 1o 30 M., imoxi mo 75-100 m.

JltoHH, HacTynalouu Ha y30epexoksi, 3aHOCITh BEJIHKI IO, KaHalu, TOPOTH, 0a3UCH, BOHH
3aBJIAI0OTh BEJIMKOI IIKOAM, 1 OOPOTHUCS 3 PyXOMHMH IICKaMH BaXXKO 1 ManoedekTuBHO. Pyxomi micku
JIOH 1 OapxaHiB, MPOCaZOYHI BIJIACTUBOCTI €OJIOBUX JIECIB YCKJIAQJHIOIOTH OYJIBHUILTBO Ta
eKCIUTyaTallil0 CIopya Yy pailloHaXx IXHBOTO PpO3BUTKY, MOTPiOHI CHeliajdbHI 3aXOAH I10J0
3aKpIIJIEHHS TPYHTIB 1 3HauH1 ()1HaHCOBI BUTPATH.

5.4 I'eonoziuna dianvnicme mekyuux 600

ITix yac pyXy BOJM 1O HOBEPXHI 3eMIIi BiI0YBAa€THCS 3MHUB — 3CYB L[IBKaMHU JOILy a00 TaTUMH
BOJAaMU JpiOHMX YACTHUHOK IPYHTY. SIKIo 3MHUB BiOyBaeThcsi 0€3 (iKCyBaHHS pyXy BOIU — II€
NIOWUHHA epo3is, gKa BeJe N0 BUIIOJIAXyBaHHS MicueBocTi. IIponykTu 3MHBY — OeniogianbHi
8IOKIa0U, K1 HAKOMUYYIOTHCS B TIOHMKEHH1 CXUJIIB Ta MPEJCTABIIEHI CYTJIMHKAMH, piAlle MIMHAMU
a0o mickam, 1 MICTATh rpy0i ynaMku. [ToTyXHICTH HENIOBIIO 30UIBLIYETHCS O OCHOBU CXMITY.
CTIHKICTh CXWIIy 3 JIETIOBIEM JI0 3CYBY 3QJIEKUTh BlJ KPYTH3HU MOXOBAHOIO penbedy 1 HasIBHOCTI
BOZIOHOCHOT'O TOPU30HTY.

[Tix wac OynmiBHHUIITBA NETIOBIANBHI BIIKJIAJH, SIK MPABUIIO, MPOPI3al0Th (QyHIAMEHTAMH, a
OCHOBOIO CTIIOPY/ CITy’KaTh KOPiHHI MTOPOJIH.
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Jinitina abo erubunna eposis — 11e BEPTUKAIbHUN po3MUB. BuHMKae B mopojax, siKi JIErKO
po3MuBaOThes. BuHoc nemoBiro iae 1o 6asucy eposii, TOOTO 1O MOBEpXHi, Ha PiBHI SKOi MOTIK
BTpauae kHUBy cuily. Po3muB ife perpecuBHO — BiA rupia g0 BepxiB's. Crnoyarky 1€ HEBEIHUKI
BUMO{HH, SIKi 3 YaCOM IEPEXO/ATh Y BUOOIHU 3 KPYyTHUMHU CTiHKaMu — sApu (puc. 5.3).

4 3

Puc. 5.3. I103008scHiii npogpins apy
1 —2upno; 2 — noxce; 3 — eepuiuna, 4 — HanPAMOK pO36UMKY APV,
5 — komnyc eunocy, 6 — bazuc eposii; 7 — MakcumManibHa 2nubOUHa apy
Spu 3aBHAOTH BEJIMKOI IIKOAHW, OCKIIBKA BOHU TOBHICTIO PYHHYIOTH IPYHTOBHIM IIap,
pPO3WICHOBYIOTh BEJIMKI MacuBM Ha JpiOHI JUISHKM, YCKJIAQJHIOIOTh IXHIO KOH(Iryparito,
MEPEeXOIUTIOI0Th JOPOTH, & BHHOCH 3 SIpIB (SAPYKHHUH JENIOBi) — 3aHOCHTH KOPHWCHI ILIOMNI],
3aMyJIIOIOTh CTaBKM 1 piuku. ITig yac po3p'si3aHHs NuTaHb OyJIBHUITBA B pailOHAX PO3BUTKY fPIB
HEOOXITHO pO3pOo0IsATH TPOTHUEPO3iiHI 3aXOJM, BPAXOBYBATH BCIO BOA030ipHY IUIomry. 3a
IPUPOJHOIO PO3BUTKY SIPIB MOr0 KpyTi CXWJIM IOCTYHNOBO BHUIJIAJKYIOTHCS, 3apOCTalOTh 1 SIp
MIEPETBOPIOETHCS HA OaIKy (puc. 5.4).

L»

s 3 3
ASASLSNEA AT SESBSLEARESLS, HE5E Py
A AK & (X AR Ty KA AL KA AL A g Y AR F A
p rreYey AL AL <o « rrrryryyy s P
PR P P FRRrrT ra FPFPIVIIIIPTIFFFIVIVFFIFITFIFIN
0 6

Puc. 3.4. Cmaoii pozeumxy sapy
a — eumoina; 6 —ap, 6 — baixa
[HKeHepHO-TeONOTIuHI  SIpU  3apPOJDKYIOTBCS 1 PO3BUBAIOTHCSA BHACHIOK  1HXKEHEPHO-
rOCHOJAPChKOI JiSUIBHOCTI JIFOIUHH, KOJIU SIpU BUKOPUCTOBYIOTHCS JUISI CKUJAHHS TIPOMUCIOBUX BOJT
a00 CTOKIB TIOBEPXHEBHMX BOJI 3a HEMPABWIBHOTO IUTaHYBaHHS TepuTopii. Taki sipu 3aBxau
30epiratoTb KpyTi OOpTH, MiJABHUILEH] IBUIKOCTI PO3BUTKY Ta pO3railykeHHs. 3axoau 60poThOu 3
YTBOPEHHSM SIpiB Ha 3a0yJ0BaHUX TEPUTOPISX MAIOTh OYTH CBOEYACHUMU Ta €()eKTUBHUMH.

5.5 I'eonoziuna dianvnicms pivox

Piuka — 1e BOAHWH MOTIK, IO MPOTIKAE B JOJUHI 1 XapaKTePU3YETbCA IOCUTH BEIUKUM
po3MipoM (BiJl KUTBKOX KiM JO THCSY KM). 3a XapaKTepOM CTOKY PO3PI3HSIOTH PIYKM TOCTIMHI Ta
MePiOJINYHI; 32 XapaKTEPOM >KUBIECHHS BOHU MOXYTh OyTH JOIIOBOTO, CHITOBOTO, JTHOJJOBUKOBOTO,
IiJJ36MHOTO Ta 3MIIITAHOTO KUBJICHHS; 32 YMOBaMH (DOPMYBaHHS — PIYKH PIBHUHHI, T1PCHKi, OOJIOTHI,
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KapcToBi. PO3pI3HAIOTh 6umix pIUKUM — MicIle, 3BIIKM piuKa BHUTIKA€E, 1 eupio — Micie, Je BOHA
3aKiHuy€eThCs. BOHO MOke OyTH mpH BIaJiHHI B KiHIEBY BOJOHMY a0o0 iHIIY piuKy. Y HOCYNIUIMBIN
30H1 PIYKH 1HOJII 3aKIHYYIOTHCS CIIMKAM THPJIOM. BHAUIAIOTE TOJIOBHI PiUKH, 110 MPUHAMAIOTH 1HIII
MIPUTOKH, SIKI BITHOCHO TOJIOBHOT PIUYKH BBAXKAIOTHCS MPUTOKAMH MEPILIOTO MOPSJIKY, SKi BIAJAIOTh Y
IPUTOKH MEPLIOro MOPSIKY, IMEHYIOTbCS MPUTOKAMHU JPYroro mopsaky touro. CyKyImHICTh yCiX
MIPUTOK T'OJIOBHOT PIYKH CTAHOBUTH PIiUKOBY CUCTEM).

KosxHa piuka xapakTepu3yeThes JOBKUHO0, IIUPUHOI0, TTTMONHO0, BUTPATOIO BOJH, TBEPAUM
CTOKOM (HaHocaMu) 1 ximi3MoM Boau. JliHis MagiHHS PiYUINa BiJl BUTOKY /O THpJIa Ha3MBAETHCS
MO3JIOBXKHIM Tpodinem. ['eosoriuna MissIbHICTh PIYKH 3aJICKHUTh BiJl €HEPTii MOTOKY 1 MPOSBIISIETHCS
y BUIIIAII pyHHYBaHHS 1Opif (€po3is), IepeHeceHHs MPOAYKTIB pyHHYBaHHS (TPaHCIIOPTYBaHH:) 1
BIIKJTQJICHHSI OCAKIB (aKyMyJIsiisi). PIUKOBI BiIKIIau HA3UBAIOTh anrosiem. IIpoayKT pyliiHyBaHHS
MEPEHOCATHCS plUKaMH B PO3YMHEHOMY BUTJISI, Y 3BaKEHOMY CTaHi, @ TAKOK BOJIOYIHHSM I10 JTHY.

Enepris (kuBa cuia) MOTOKY 3aJ€KHUTh BiJl KUTBKOCTI BOJM Y Pivlli Ta MIBUAKOCTI IIOTOKY, SIKa,
CBOEIO YEPTror0, 3aJIKUTh B/l yXWITy JTHA PIUKH.

VY pe3ynbTaTi epo3ii Ta akyMyJIsLii piuka oCTynoBO BUPOOIISIE TOJUHY 3 INIABHUM I103/J0BXKHIM
npodiseM 1Mo JOBKUHI CBOTO PiYMINa i HOCTYIIOBHM BHITOJI)KYBAaHHIM YXWIJIiB BHH3 3a Tediero. ek
npodiab HA3UBAIOTh npoinem pisnosazu. I1onoxeHHs MPodiI0 PIBHOBAru BUZHAYAETHCSA OA3UCOM
epo3ii — 1ie piBeHb OaceliHy, B IKUH BIaJa€ piuka i SKWi BU3HAYaA€ TIMOMHY TOHHOI epo3ii 1Mo Beii it
noBkuHi. Po3po0ka 1mo3noBxxHb0ro npodinto ie Bij 6a3ucy eposii B HAPSIMKY 10 BUTOKIB PiUKH 32
3aKOHOM perpecuBHOI epo3ii. [Ticist po3pobieHHs MpodiIro piIBHOBATH MOJIOKEHHS PIYHINA B HUKHIN
Tedii HAaONMKAEThCS 10 TOPU3OHTAJIBHOIO, INIMOMHHA epo3is MailkKe MOBHICTIO NPUIHHSIETHCS,
3aKiHUY€ThCSI TIEPi0JI aKTUBHOTO PO3BUTKY PIUKH, HACTAE ii CTApiHHS, KOJIU B IIMPOKO PO3POOIICHIH
JOJIUHI PYCJIO PIYKU YaCTO 3MIHIOE CBOE MOJIOKEHHS, 3aJIUIIIAI0YH 3aMYJIeH] TUISTHKU CTaporo piyuina
(cmapuyi).

3ajeKHO BiJl T'€OJIOTIYHOTO PO3BUTKY pailloHy Ta XOAy TEKTOHIYHUX PYXIB 3€MHOi KOpHU
3MIHIOETHCSI MOJAJIBIINI X1JI PO3BUTKY piukd. [Ipy BepTUKANbHUX MITHATTAX 3HOBY IOCHIIIOETHCS
JIOHHAa €po3isl, pIuuIle MOITUOMIEThCA 1 3aMIIA€ paHille NPUHECEHUWH Marepiad y BUIIIAAL
M03/10BXHIX Tepac. Piuka ¢popMye HOBY 3aIu1aBy 1 MOBTOPIOE BC1 cTaii CBOro po3BUTKY. OIycKaHHs
MICIIEBOCTI Hece 3a co00I0 3MIHY €po3il aKyMYJISIIIEI0, PaHIlIe YTBOPEHI TEPACH MEPEKPUBAIOTHCS
OLIBIII MOJIOUM aJIOBieEM. Piuka MOCTYNOBO BTpayae XHUBY CHITY.

[Tepma Tepaca, mo BUcOYi€ HaJ pPIBHEM BOJW, HA3MBAETHCS 3an1d6HON. 3a3BUYail BOHA
3aTOITIOEThCS BOJIOIO B MAaBOJIOK. Buiie mo 60pTy JOJIMHU PO3TAIIOBYIOTHCS HAO3aNIA6HI TEPACH.
Yum Onumxue Tepacu 10 pycia piukM, TUM BOHM MOJIOJIIl 32 YacOM HAaKONHMYEHHS ajloBIIO.
Po3pi3HsAI0TH Tepacu akyMyJISTHBHI (BKJIaJleH] Ta MPUTYJIEH1), epo3iiiHi Ta 3Mimadi (puc. 5.5).

Puc. 5.5. Ilpuxknaou
2EHEMUYHUX 8UOI6
d PiuKosux mepac
a — 3annaea;
b — yokonvua (nepwia
HA03aniaeHa) mepaca,
€ — AKYMYIAMUBHA
(Opyea Haozannasna)
mepaca;
d — epo3itina (mpems
Hao3annasHa) mepaca,
1 — xopinni nopoou,
2 — pycnosuil antositi,
3 — 3annaenuii antogiu
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SKIIo KITBKICTh Tepac MpaBoro 1 JIIBOro 0OPTy OJHAKOBA — JIOJMHA CHMETPHUYHA, SKIIO Hi —
acuMeTpuyHa. [lomupenHs i CiBBiAHOIIEHHS Tepac Pi3HUX TUIIIB Ta IXHS KUTBKICTh BU3HAYA€THCS
1CTOPI€IO0 TEOJIOTIYHOTO PO3BUTKY PaliOHY.

3a XapaKTepoM OCa/IKiB 1 MiCIIeM X HAKOTWYEHHS PIYKOBI BIJIKJIa 1 MOALISIOTHCS Ha HACTYIIHI
BUIH:

- ISNBTOBI — MPEACTaBIICH] MIIIAHO-TTTMHUCTUMHU OCAIKAMU;

- PYCIOBi — II€ IMCKH, TaJICYHUKH, Y BEpXiB'l — OUIbIII yJaMKd W BaJIyHH, IO CKJIAJAIOTh
OCTPOBH, TIEPEKATH, MIJIUHH;

- 3aIUIaBHI — BIAKJIQJM TIPEICTaBIICHI CYMICKaMH, CYTJIMHKAMH, TUIYBaTUMH MICKaMU Pi3HOTO
CKJIaJly, HEPIAKO 3 OPTaHIYHIM BKIIOUCHHSIM;

- CTapu4Hi — BIAKJIAAN MICTATh MYJIMCTI ITICKU 3 BEJIMKUM BMICTOM OPTaHiuHOI PEUOBUHH.

[Tig wac OyniBHMITBA CIiJl MPOBOAWTH BUIIYKYBaHHS B MEXaxX KOXKHOTO €JIEMEHTa JIOJIMHHU.
Po3BinyBanpHi BUpPOOKHM 3a TJIMOMHOI TOBHMHHI PO3KPUBATH BCIO TOTYXKHICTHh aIOBIaIbHUX
BIJIKJIAJiB Tepac, 3aluiaBy, piumimia. [Ipu 1poMy y3aranbHEHI MOKAa3HUKH 1HKEHEPHO-TEOJIOTTIHUX
(OyniBeNnbHUX) BIACTHBOCTEH IPYHTIB SIK OCHOB CIIOPY/ Ta y3arajJbHEHHS JIOCBiAY OyIIBHUIITBA CIIi]
MIPOBOJMTH TITFKM B MEXKaX KOXKHOTO €JIEMEHTa, 00 BOHM MArOTh KOXKEH CBil TpaHyJOMETPUIHHIMA
CKJaJ, CTPYKTYpY, IIUIBHICTh, BOJIOTiCTh, OOBOAHEHICTh Ta IHII MOKA3HUKU, (POPMYBAaHHS SKUX
BiOyBaAJIOCS B PI3HUX T'€OJIOTIYHUX YMOBAX.

5.6 I'eosioriuna ifAIbHICTE MOPA

Benuka reonoriuna ponb CBITOBOrO OKeaHy, 1110 3aiiMae HUHI 36 MITH kM2, a6o monan 70 %
TIOBEPXHi 3eMHOT KyJIi. B okeaHax i Mopsix 30cepeixeHo 6musbko 1,4 Mipy. km® Boau. Yes 1g Maca
nepedyBae B Oe3mepepBHOMY pycCl Ta B3a€MOJIi 3 TIPCHKHUMH MOPOJaMH JHA 1 OEperoBHX 30H 1
BHUPOOJISIIOTH BEJIMYC3HY PYHHIBHY 1 TBOpUY (aKyMyJISTHBHY) poOOTy. Pi3HOMaHITHUN yITaMKOBHH 1
PO3UYMHEHUN MaTrepiall, KUl MPUHECEHUH 13 CyIIl piukamMH 1 OTpUMaHUN B pe3yJjbTaTi pyHHIBHOT
pPOOOTH MOPS 3pEIITOO OCiJIa€ Ha JIHI BOJIOWM, YTBOPIOIOYH MOPCHKI OCAJIKH.

CBiTOBUIi OKeaH HE pa3 3MIHIOBaB CBOI KOPJOHHU. YCs MOBEPXHS CYYaCHOTO CYXOJIONy B
reoJOriYHOMY MUHYJIOMY HEOJHOPA30BO 3allMBajacs MOro BoJaMu, Ha AHI (pOpMyBaIuCs MOTYXKHI
TOBIIl OCAJIKIB, SIKI 3TOJOM TEPETBOPUIIMCA HA OCAIOBl MOPOAM, HIO0 YacTO MICTATh KOPHUCHI
KONaJIMHU, HaTy, FOPIOYl PEYOBHUHHU.

PyitHiBHA poboTa Mops (pHcC. 5.6) aKTUBHO MPOSBISETHCS B OEPETOBii 30H1, 10 SIKOT HAJIEKUTh
6e3nocepenHbO Oeper i mpubepekHa cMyra Mopchbkoro naHa. Ilin yac BETMKHX IITOPMIB XBHIII
BJIApAIOTH 06 Oeper i3 cuioro, mo gocsrae 30-38 T/MT B OKeaHax i 0 15 T/M? y BHYTpILIHIX MOpSX.

Puc. 5.6. Mexanizm abpasiitnozo npoyecy
1 — knigh (bepezoge ypsuuye);

2 — xsunenpubitina Hiwa;

3 — beny (niosooHa abpasitina mepaca),

4 — nusxe (akymyramuena mepaca)

PyiiniBHa poboTa Mopsi Ha3UBaeThCs abpasicto. OCOOIUBO IHTEHCUBHO PYHHYIOThCS Oepery,
SIK1 CKJIQJIEH1 OCaJIOBUMHM TOPOJIaMU, B MEHIIA — MarMaTUdYHUMH 1opojiaMu. [IIBUAKICTE PO3MUBY
MOpCBHKOTo Oepera Ha pi3HUX JUISHKAxX pi3Ha, HaNpHkiaj, Ha banrificbkkomy mopi — 0,5 MM/pik, Ha
Jla-Manmii — 2 MmM/pik, B ipoBiHuii Menok (@panuis) — 10 35 MM/pik. Y pe3ynbTaTi yTBOPIOIOTHCS
MiBOJIHI MOPCHKi Te€pacH, sKi ci1abo HaxuieHi A0 Mops. By3bka cMyra MiX MiJIBOJHOIO TEPACOIO 1
OeperoBUM YCTYNOM Ha3MBaeThbes IUBKeM. LIIBuakicTs abpasii 3aleXuTh BiJ CUIU yAAapy XBHIIL,
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MIIIHOCTI Topia Oepera W yMoB iXHBOro 3aysraHHs. [lpw magiHHI mapiB A0 Mops aOpasis e
MOBUIBHIIIE, TIPH MaJiHHI B OiK Oepera, 3a IHIIMX PIBHUX yMOB pyHHYBaHHS Oepera BinOyBaeThCs
HIBUILLE.

Beck marepian (mpuHeceHUi, po3UYMHEHUH, 0OBaleHUI) MOpEe MEPEHOCHTh, COPTYE 1 3HOBY
BiKIamae (aKymyJto€) B TIEBHHX (QallialbHUX YMOBax: MUIKOBOAHIN (JiTOpajibHAa 30HA) 1
rIIMOOKOBOTHIH 30HAX.

VY niTopanbHii 30HI, MEXI1 SIKOI BU3HAYAIOTHCS MAaKCUMaJIbHUM IPHUIUIMBOM 1 MiHIMAJIbHUM
BiJUIMBOM, HAKOTIMUYY€EThCS CaMUil KpyMHHUNA MaTepias. MaTepuKOBUI CXUJI IO3HAYAETHCS HABKOJIO
MaTepHKiB 1 OCTPOBIiB MmosicoM 3aBmupiku 60-70 kM 3 rmuduHo0 Bix 20 M 10 200-300 M. TyT Onrokue
10 Oepera HaKOMMYYIOTHCS MICKH, 1Al TTMHHU, MYJIH, XiMiYH1 Ta opraniudi ocanku. [1ix yac Hactymy
MOpsl Ha CyXxoain (TpaHcrpecii) 1 BiacTymi (perpeciss Mopsi) dariaabHi 30HH 3MIIIYIOThCS 1 B
pe3ybTaTi HAKOMUYYIOTHCS MTOTY>KHI [IapyBaTi TOBIII MOPCHKUX BiJKJIaliB.

[Tix yac iHKEHEPHO-TEOJIOTIYHOI OLIHKKM MOPCHKHX BIJKJIAIB K OCHOBH OYiBJII Ta CIIOPYIU
3BEpPTAIOTh yBary Ha 3acojIeHICTh mopia. s Tpac TpyOOmpoBoAiB, aBTOMOOUTEHUX 1 3aTI3HHYHUX
Jopir mpobIeMoro € 3aXKUCT OeperiB Big adpasii. Y 1ux BUMaAKax JUist MOTalleHHs yAapHOi CHIIN XBUII
BJIAIITOBYIOTH XBUJIEIIOMH, a JIJIs 3aXHUCTy Oepera 30epiraroTe a00 J0AATKOBO 301UIBIIYIOTh IIUPUHY
TUTSDKIB.

5.7 I'eonoziuna dianvnicme o3ep i 601im

Bopoiimu Ha mOBEpXHI MaTEpHKiB, SKi HE MAlOTh CIIOJIyYE€HHS 3 MOPSIMH Ta OKEaHaMH,
Ha3UBaIOTh o03epamu. BoHUM MaioTh nornuOieHy UEeHTpallbHy O0JIacTh, /1€ HE PO3BUBAETHCSA
npudepekHa pocaHHICTh. O3epa po3TaloBYIOTHCS Ha Pi3HUX a0COMIOTHUX BUCOTax (MepTBe 03epo
-392 M, o3epo Tubery +5000 m). Po3amipu — Biff AeCATUX YaCTOK JO JECATKIB COTEHb KUIOMETPiB
(o3epo Baiikan - 31 tuc. km?, Kacniiiceke o3epo — 395 Tuc. km?). 3aranbHa mioma o3zep Ha 3emii
npubmusno 2,7 man. km? (1,8 % cyxomony). ['nubuna o3ep — Bif JecATKIB caHTUMETPIB (03€po
Enbron — 80 cm) 10 KubKoX coTeHb MeTpiB (0o3epo baitkan — 1741 m). 3a pexxumoM iX IUISATh HA
MIPOTOYHI, L0 XKUBJIATHCS pIYKaMHM 1 BiAJIalOTh BOJM B iHII 03epa abo piuku (JIago3ske, OHE3bKe) 1
0e3CTiuHi, K1 )KUBIATHCS PIUKOBUM CTOKOM, ajie BUTpaTa TiJbKH Ha BUnapoByBaHHA (Kacmiii, Apan,
Iccux Kynp). Pexxum BU3Hauae 1 MiHepani3alito BOAM: MPICHI, COJIOHYBAT1 Ta COJIOHI.

3anaguHy, 3alHATI O03epaMH, MalTh PI3HOMaHITHE MOXOMKEHHs: TEKTOHIYHE — 03epa B
3amnaJnHaxX TEKTOHIYHOTO MOXOPKEHHS; epo3iiiHe — 03epa B KOTJIOBAaHAX PO3MHBY; KapCTOBE — 03€pa
B 3aII0BHEHUX BOJIOI0 KaPCTOBUX BOPOHKAX; IpedesbHE 1 3apy/JHE — 03epa yTBOPIOIOTHCS BHACIIIOK
00BaJIiB, CXO/PKEHHSI CEJIIB, 3aTraTOBYBAHHS PIUOK, BIJICUIIAHHS 1aMO0.

I'eostoriyna po6oTa 03ep NposBIIETHCS B adpa3ii (pyiiHyBaHHI) OeperiB yHACTIIOK IisIbHOCTI
XBUJIb, 1IJ0 HaraHsOTHCS BITPOM, IIEpepoOIIl yIaMKOBOTO MaTepialy 1 HAKOIWYEHHS HOoro y BUTIISAIL
03€pHOI0 AJIIOBiI0. Y3J0BXK y30epexcks (OpMyIOThbCs IUISKI, HaBIBAIOTHCS JIOHU, YTBOPIOIOTHCS
BaJIM MaTepiayly MpH BMAJiHHI B 03epa pidyok. J[fOHHA YacTHHA O3€p 3alOBHIOETHCS TJIMHHUCTHUMH
ocaJikaMM, Ha JHI COJIbOBHX 03€p BiIKJIaaaroThecs coii. J[piOHI o3epa MOCTYNOBO 3apOCTaIOTh 1
MOKYTh MIEPEXOAUTH B OOJIOTO.

[TpunuBHi sBUIa B o3epax Maii. AOpasis OeperiB BiAOyBaeThCs OUIbII IHTEHCUBHO Iif
BIUITMBOM TEKTOHIUYHUX TPOIECIB — MiAHOMIB a00 omyckaHb. Komu piBeHb BOAM B 03€pi Pi3KO
3MIHIOETBCS, HAa IUTYYHO CTBOPEHHMX 03epax (BOJOCXOBHINAX) MpolecH abpas3ii HallaKTHUBHIIE
MPOSIBIISIFOTECS. B TIEPIIl POKM HANMOBHEHHS 1 YaCTKOBO NEPEBUIIYIOTH 3alUTAHOBAHHWK BIJCTYII
OeperoBoi JiHIT B JecATKH pa3iB. 3axoau O0poThOM 3 abpasieto Ha Oeperax o3ep BKJIHOYAIOTH iX
3aKpiIJIeHHS, 30UIbIIEHHS TPUPOJIHUX TUIHKIB a00 IX IITYy4YHE BiJICUIIAaHHS, HAKUJAAHHS BEJIMKHX 3/0
€JIEMEHTIB Il 3MEHIIEHHS CUJIM YAapHOI XBUJI1 TOLIO.

Fonoma — e HamMipHO 3BOJIOXKEHA AUISTHKA CYXOJIONy 3 IIapoM TOP(]y, BKpUTA CBOEPITHOIO
POCIIMHHICTIO, PI3HOIO B OKPEMHUX KJIIMAaTUYHHUX 30HaX.
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Topgom HA3UBAIOTH OPraHIYHUM IPYHT, 110 YTBOPUBCS BHACIIOK IPUPOAHOTO BIAMUPAHHS Ta
HEMOBHOTO PO3KJIAJaHH POCIMH B YMOBAX ITiIBHIIEHOT BOJIOTOCTI Ta 32 HECTAa4l KUCHIO i yTPUMaHHI
50 % (3a Macoro) 1 OUIbIIIEe OPraHiYHOI PEUOBUHH.

[pyHT 3aTOp(oBaHMii — MICOK i MIMHUCTHH TPYHT, IO MICTUTL Y CBOEMY CKIaJi B CYXOMY
HaBaxyBanHi B 10 1o 50 % (3a macoro) Topdy.

BosioTom Ha3MBaKOTh NUISIHKY 32 MOTY>XHOCTI TOpdy monas 0,5 MeTpiB, 32 MEHIIOI TOTYKHOCTI
Top(y AUIIHKY Ha3UBAIOTh 3a00JI0UYE€HUMH 3eMIIIMU. PO3pi3HsAI0TH 6010Ta BEpXOB1 Ta HU3UHHI (puC.
5.7). Bepxo6i 60110Ta pO3TaLIOBYIOTHCS HAa PIBHUX BOJOIUIBHUX MPOCTOpax a0 Ha BUCOKUX Tepacax,
JKUBJISATHCS TEPEBAKHO 332 PaXyHOK arMoc(hepHUX orajiB, Topd OiMHHMI Ha MiHEpadbHI PEYOBHHH.
Hu3unni 60710Ta pO3TAIOBYIOTHCS B AOJHMHAX PIUOK, HA Y30€peioKsax 03ep 1 MOPIB, YTBOPIOIOTHCA
BHACIIIJIOK 3apOCTaHHS 03€p 1 CTapHllb, BKPUTI TPaB'THUCTOIO POCIMHHICTIO, MAlOTh MiHEpaJIbHE
YKUBJICHHS, TOP( TYT 100pe PO3KIATAETHCS.

a Topd Ce I'pyHTOBI BOAM “'F pyHTOBI BOAM i 6

Pycno pidkn

Puc. 5.7. T unu 60mm
a — eepxoge; O — HU3UHHE

BosioTHiI yTBOpEHHS BIAHOCATH 10 CIA0KHUX, CHJIBHO 1 HEPIBHOMIPHO CTHUCIHMBHX IPYHTIB.
ByniBHULITBO BEAyTh y CKJIaIHUX 1H)KEHEPHO-T'€OJIOTTYHUX YMOBaxX. MacoBe UBLIbHE 1 IPOMHCIIOBE
OyAiBHHIITBO Ha 3a00JI0YEHUX TEPUTOPISAX 3a3BHUAIl MPOBOASITH MICHA iX OCYIICHHS, a 1HO/I — MICIIs
IUIaHYyBaHHS BiJICUIIAaHHAM a00 HAMMBOM TIJIMHUCTHX, HIIIAHUX, IPaBIfHO-TaJEUHUKOBHX abo
mebeneBux mopia. TpyOu mo OO0JIOTY TPOKIAJA0Th Yy TPAHMISSX 32 YacTKOBOTO ab0 TOBHOTO
BUTOP(OBYBaHHS.

[HKxeHepHO-TeoNIoTIYHa OIliHKAa TEPHUTOpPil 3aJeKHUTh BiJ THIy Oojora abo 3a00104YeHOI
TepuTopii. 3aBXKAM MOTPIOHI creliadbHI METOIM JOCTIKEHb BH3HAUEHHS MOTYXKHOCTI TOpdy
CTyHeHs HOro po3KJaJaHHs, CTYNEeHs 30JIbHOCTI Ta arpecMBHOCTI Boau. be3 ypaxyBaHHS
oco0IMBOCTEN OyAIBHUIITBA MOXKIIUBI aBapiiiHi cuTyarii.

5.8. I'eonoziuna oianvuicme 160006UKi6

JIb00osuKu — 11e pyXoMi MPUPOIHI CKYITICHHS JIbOAY aTMOC(HEPHOTO IMOXOKCHHS Ha JICHHIM
MOBEPXHI, AKI PyXalOThCs 1 YTBOPIOIOTHCS 3 TBEPAMX aTMOC(HEPHUX OMNajiB BHUIIE CHIMOBOT MEXI.
CHiroBoro Mexero (JIiHIEI0) Ha3WBAETHCS BHCOTA, HA SKIH PIYHUN TPHUXIJ TBEPAUX aTMOCHEPHUX
OTaIiB JOPIBHIOE TXHiH pivHii BUTpaTi, a00 3a piK CHII'Y BUIIA/Ia€ CTUIBKHU, CKITBKH Horo tane. Huxue
i€ M1 HAKOTTMYCHHS CHITY HEMOXJIMBe. Buiie miHii CHITY i1 HE TaHe, a TUTbKU HAKOMTUYy€EThCSI.
Bucora cHiroBoi iHii Ta IHTEHCHBHICTh 3aJIeJICHIHHS 3aleKUTh BiJ reorpadiyHoi MIHUPOTH,
MICIIEBOTO KJIiMaTy, reorpadii MICIIEBOCTI Ta CaMOpPO3BUTKY JboAoBHKA. Ha miBmeHHOMY cxomi
I'pennanzii BMCOTA JIiHil CHII'y OIycKaeThcs 10 piBHS Mops, Ha 3emii ®panna Hocumna — Bona Ha
BucoTi Bix 50 g0 300 m, 6ist [Tonsiproro kona Bxe 1000 M, B Anbriax 2700-2800 M, Ha 'iMamasx
5500-6000 M, y ropax exBatopianbHOi Adpuku 5000-6000 wm,

TosmuHa 1501y Moke OyTH Big 10-20 M 10 KUTBKOX KiJTOMETPiB. Tak ATIaHTUYHHUN KpHUIKAHUH
MOKPUB Ma€ MOTYKHICTH 4,3 KM.

3amac BOJ B TbOIOBUKAX OIIHIOETHCS B 27 MIIH KM 1 OPiBHIOE 00CATY CTOKY BCiX piuok 3emii
3a 700 pokiB.
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JIbOAOBUKY NOJUIAIOTHCS HA TPU THUIIHU:

1. T'ipchKi JIbOJIOBUKH YTBOPIOIOTHCSI BUCOKO B TOpax 1 pO3TaLIOBYIOTHCS a00 Ha BEpIIMHAX,
ad0 B yIleNMHAX, 3alajuHax, pi3HUX 3araubneHHAx. JIig yTBOPIOETBCS 3a PaxyHOK
nepeKpucTaiizalii CHIry, BiH Ma€ 3/JaTHICTh O IUIACTUYHOI Teuii, YTBOPIOIOYH MOTOKH y BUTJISI
s13UKiB. ['1pChKi JIbOJIOBUKH OyBalOTh BUCSAY1 Ta KAPCTOBI.

2. HuzoBuHHI (MaTepUKOBI) IbOJIOBUKOBI IOKPUBH. Y HUX JIiJ] PO3TIKAETHCS BiJl THOIOPO3/ILTIB
no nepudepii. Taki 1bogoBUKH XapakTepHi ans ['pennanii, AHTapKTHIH.

3.lenbdoBi THONOBUKK — y HUX JIiJ] pyxaeTbcs Big Oepera mo mops. Ilpu BimpuBy Bix
OCHOBHOI'O MacHBY B MOpE€ CIUIMBAIOTh aiicOepru, siki, MOTPAIUIAIOYU B TEMJl BOJH, IOCTYIIOBO
TaHYTh.

AKyMyJIsILisI CHITY B TOpax CYIPOBOIXKY€ETHCS IPOTHIICKHUMH MPOLIECAMU — PO3BAHTAKEHHSIM
CHIroBUX o0Oyiacteil. BoHO BimOyBaeThCsI TBOMA IIISTXAMHU:

a) MaIiHHAM CHITOBHUX JIABUH;

0) IepETBOPEHHSM CHITY Ha JIi.

Jlasunu — 00BaNU CHITY, 1110 31ICKOB3YE 3 TIPCHKUX CXUJIIB 1 3aXOIIIOI0Th HA CBOEMY LIUIAXY HOB1
CHIrOBI MacH. YTBOPIOIOTHCS Ha CXWJIAX, KpyTH3HA sIKMX moHax 15°. TloTyXHICTh ynapy JTaBUHU
nocsirae 100 /M2,

SIKIIO 1iJ] CHIrOM IMOXOBaHUH BECh Pebe(, CHIr HAKOIMMYYETHCS 1 IepeXoauTh y (ipH, a moTiM
y 1b0A0BUKOBUM JiJ. DipH — 1€ Maca, M0 CKIANAEThCs 3 BEIMKHUX 3€peH, sIKI CIIPECOBYIOTHCS B
KPHUCTaJIIuHy Macy TJETYEPHOTO JIbOIY.

[Tig TckoM Maca HaOyBae MIACTHYHUX BiacTUBOCTEeH. HikH1 mapu np01y HIOM BUIOB3al0Th
3-MiJ] BUIIE PO3MIMIEHOTO (ipHY 1 MOYMHAIOTH CBil pyX BiJ 00JacTel )KUBJICHHS JI0 00JIaCTe CTOKY
0 MIOHM)KEHHAX Y penbedi.

[Tpu 1bOMyY JTHOJOBUK BUKOHYE BEIHKY POOOTY 3 pyHHYBaHHS, IIEPEHECEHHS 1 HAKOTTMYCHHS
yJIaMKOBOI'O Marepiaay. 3a BeJIMKOi MOTYXHOCTI JIbOAY CTBOPIOIOTHCS BEIMYE3HI TUCKH Ha
M1/IJTHOIOBUKOBE JIOKE 1 OOPTH TOJMHM 1 JHOJAOBUK PYWHYE TOPOIM, BUPOOJISIOUH JTHOJOBUKOBY
noauHy. PyiiHiBHa poO0Ta 3HAUHO MOCHIIIOETHCS 3aBASKH yJIaMKaM TipChbKHUX MOPiJ, SKi 3aXOIUII0E
JBOJIOBUK IIiJ] Yyac CBOrO pyxy B Horo mpuaoHHI yacTWHU. JIbOJAOBUKM, HACHYEHI YJIaMKOBHUM
MaTepiajoM, CTUPAlOTh, MOJIPYIOTh, OOPO3HATH MOBEPXHIO MIACTUIAIOYMX 1 BMIIIYIOUMX TBEPIUX
CKeJIbHUX TMopiA. Ha moBepxHSIX 3anMInaroTbes MOJAPSNUHH, IITPUXU, OOpO3HM (JIbOJOBUKOBI
mpamu). Y pe3ysbTari 3rIa/KyBaHHS CKelb BHUHUKAIOTH CBOEpiAHI Qopmu (Oapansul j00m).
[ToeqHaHHAM pi3HUX (POPM BIUIMBY JIbOJIOBHKIB YTBOPIOIOThCS "KyuepsiBi ckemi".

111 9ac cBOro pyXy JIbOJJOBUKH MEPEHOCATH BEIMUE3HY KUIBKICTh PI3HOMAHITHOTO YJIAMKOBOTO
MaTtepialry — Bil TOHKMX YaCTMHOK JI0 BEJIMKUX BaJIyHIB. Bech ynamMkoBuii MaTepial, sIKuil moTparise
B TUJIO JIbOJIOBUKA, IEPEHOCUTHCS 1 BIIKIATAETHCS HUM, HA3UBAIOTh MopeHoto (puc. 5.8).

Puc. 5.8. Mopenu 2ipcokozo 160006uKa
a — A3UK 16b000BUKA 8 NONEPEYHOMY PO3PI3i; b — A3UK T6bOOOSUKA 6 NIAHI;
1 — xinyesa, 2 — cepedunna, 3 — 6oxoea; 4 — OoHHa
Mopenu OyBaroTh pPi3Hi, O/IHI 3 HUX Mepe0yBaloTh y pyci 1 MepeMilllaloThCsl pa3oM i3 TIJIOM
JIbOJIOBUKA, 1HIII — B)KE BiJIKJIAJICHI.
Kpim pyxoMuX BUIUISIOTE MOPEHHU:
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e 0iuHi — y BUTJISI BUTATHYTHX BaJliB 00 TIPSl Y3I0BXK JIbOJOBUKOBOTO SI3UKA;
e KIHIEBI — TPsIM MOPEHHOTO Marepialy OuTs KPOMKH JIbOJOBHKA, IO TaHe. BoHM MaroTh
nyronoaioHy ¢hopMy B IJIaHI Ta BUCOTY Bij KiTbKOX MeTpiB 10 30-40 Mm;

VY Temny mopy iHae OUIbII iHTEHCHMBHE TaHEHHsS JIbOLY 1 BOAHI IMOTOKM HPUHOCATH Y
MPUILOJOBUKOBI 03epa Marepiaj, MO CKIANAEThCS 3 IMICKY, MIIYyBaTUX 1 TIMHUCTUX YAaCTHHOK. Y
XOJIOAHY MOPY MOTOKU CIa0IIaloTh 1 MPUHOCATH TUIBKH TOHKI TJIMHUCTI YAaCTMHKH. Y pe3yibTari
YTBOPIOIOTHCSI  O3€PHO-JIbOJOBUKOBI  (JIIMHOTJIAIIATBHI) CTPIYKOBI TJIMHH 3 JYyX€ TOHKHUM
MepemapoByBaHHIM MICKIB 1 TJIMHU.

[Tig yac TaHEHHS JIbOJIOBHKA YTBOPIOKOTHCS MOCTIHHI MIOTOKU BOJ, SIKi pO3MHBAIOTh JIOHHY Ta
KiHLIEBy MOpeHH. Boja mMmigxXomioe marepial MOpeH, SKi PO3MHUBAIOTHCS, BUHOCUTH 33 MEXI
JILOIOBUKA 1 BIAK/IAIAa€ B MEBHINA ITOCIIAOBHOCTI. Taki BOIHO-JILOJTOBUKOBI BIAKIAIHd HAa3UBAIOTH
gmogioenayianvuumu (puc. 5.9).

7 Puc. 5.9. Cxema ymeopenns
] — grogiocnayianvhux
3 6ioKknadie:
P, 4 5 _ : :
—7o00 5T - 6 1 — 1v0008uUK,; 2 — Kinyesa
Qg aQ 00 1 ! N L MopeHa; 3 — nomix manux
o o
ooo €00 r

.t :T'-_::.-\.,._—
/// LA /.' r'_'_‘_' AbOOOBUKOBUX 600,

//////////4’//./{///////" 4, 5, 6 griosiocnsyianvhi

Z 8IOKNAOU (8EeNUKI YIAMKU,
nicku, eiuHu)

Koxken By mux BiAKIaIiB Mae cBOi 0COOIMBOCTI y CKIaji i yMOBax 3aisiraHHs. Bci MopeHHI
BIJIKJIAZIM Yepe3 YMOBH YTBOPEHHS BiJIPI3HSAIOTHCS HEOJHOPIIHICTIO SIK 32 MOTYKHICTIO, TakK 1 3a
MPOCTATAHHSIM, a TAaKOX 32 1H)KEHEPHO-TEOJOTTUHUMH XapaKTePUCTUKaMU. | TMHU TOHHUX MOpPEH
MepeylIlIbHEeHI 1 MalTh BJIACTUBOCTI CIydyBaHHS, MIIAHO-TPaBiifHI BIAKIaAM O31B 1 3aHIpiB
YCHIIIHO BUKOPUCTOBYIOTH SIK I'PYHTH OCHOBH, SIKILO IMPH LIbOMY BPaXOBYIOTh iXHI OCOOJIMBOCTI.
CTpiuKOBI IJIMHU NPH 3BOJOKEHHI BIAHOCATH J0 CIAOKHUX I'PYHTIB. BiuHi Ta KiHILIEBI MOPEHH MICTSTh
BaJIyHH, YJIaMKH CKEJIbHUX MOPIJ 1 MIIIaHO-TJIMHUCTHH 3amoBHIOBau. Bee 11e yckiaHIoe 1HKEHEepHO-
T€OJIOTIYHY OIIIHKY MOPEHHMX BIJKJaJiB IiJl Yyac iX BUKOPHUCTaHHS SIK OCHOB PI3HUX CIIOpYJ] a0o
Oy/lIBeIbHUX MaTepiatiB.

Iumannsn ona camonepegipku

1. ki ocnogni 0dcepena enepeii 3yMo611010Mb PO3BUMOK eK302eHHUX NPOYeCie Ha NogepxHi 3emni?

2. [lavime su3nauenns 8UGIMPIOBAHHS MA 0XAPAKMepU3yiime o020 OCHOGHI MUnu.

3. llosacuimv mexanizmu epo3ii ma akymyasayii.

4. Oxapaxmepusyiime OisbHICMb PIYOK 5K 2€01021YH020 YUHHUKA.

5. Axi gpopmu penvehy popmyromscs enacnioox piukoeoi eposii ma axymynayii?

6. Poskpuiime 0cobausocmi 1b0008UKOBUX NPOYeCi8 ma iXHill 6NaUE HA POPMYBAHHS pebePD) .

7. TloscHimb cymuicms eon08ux npoyecié ma HA36imv OCHOBHI hopmu penvedy, noe’sa3ami 3
OisLIbHICMIO 8IMpY.

8. AHxi ocobaueocmi maromes MOPCbKi eK302eHHi npoyecu?

9. Posxputime nonamms abpasii ma MopcvKoi akymyaayii.

10. IIpoananizytime 6nius 20cno0apcokoi OisIbHOCMI THOOUHU HA THMEHCUBHICMb | Xapakmep
€K302eHHUX NPOYECIs.
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6. 'PCBKI 1IOPOIHU

lipcokumu nopodamu Ha3UBAIOTbCA MIHEPAJbHI arperatu pi3HOro ckiaay i OymoBH, sKi
chOpMyBAIUCh Y PE3YJIbTaTI T€OJOTIYHUX IMPOIIECIB 1 K1 YTBOPIOIOTH CAMOCTIHHI I'€0JIOTI4HI Tija
(mnactu, mapu, Xwin Ta iH.). ['ipchki mopoau BuBYae Hayka merporpadis, a caMeMMiHepaTbHUN
CKJIaJl TIPChKUX MOPiJ, X OyZ0BY, MOXOHKEHHS, YMOBHU 3aJISITAHHSI, PO3MOBCIOJKEHHS Ta YTBOPEHHS
KOPUCHHUX KOTIAJIHH.

3a TOXO/KEHHSAM (IFE€HE3MCOM) TIPChKI TMOPOJM PO3MOAUISIOTECA Ha TPH BEIUKI TPYIH:
MarmMaTu4Hi, 0CaJ0Bi, MeTaMOpQidHi.

VY 3emHi#l KOpi 10 rMOMHKM 16 KM CHIBBIIHOMIEHHS ITUX TIPCHKHUX MOpix mpubiauzHo Take: 60%
CKJIa/1aloTh MarmMaTtuuHi, 32 % - meramopdiuni 1 8% - ocanosi. Y Toii ke yac maiixke 76% noBepxHi
3emiti 1 HA BOAOHMMIL BKPUTO MIAPYBAaTUMHU TIPCHKUMH MOPOJAMH OCAJ0BOT0 MOXOKeHHs. [Ipu
[bOMY HaiOUIbIIEe PO3MOBCIOKEHHSI MalOTh TJIMHU Ta TJIUHUCTI MOPOAM, Ha OO SKUX MPUIAIAE
76% BiOkmIaniB, Ha TOJIIO IICKIB, MIIAHNUKIB, BATHAKIB Ta IHIINX - 25%.

[ToponoyTBopiotoui MiHepanu OepyTh HEOJHAKOBY y4acTh y OyJ0Bi Tipchbkux mnopia. HaiOinbin
BEJIMKa POJIb TOJLOBUX IIIIATIB - BOHU CKJIaNaloTh 10 60% 00'emy marmatndaux mnopia, 6ins 30%
Metamopdiunux 1 10 12% ocamoBux. KBapi Oepe ydyactb Takox y OyIoBI SIK MarMaTUYHUX Ta
MeTaMop(iYHMX, TaK 1 0CaJOBUX MOPiJ, ckiaaaoun 01m3pko 12% 06’emy 3emHo01 Kopu. Kapbonaru
CKJIa1at0Th TibKU 1,7% o0'emy, a cynbdatu - 0,1%.

SKIo KUTbKICTh MiHEpaJiB y TIPChKil mopoi nopiBHIOE abo nepesuinye 10% (3a o0'emom), TO
BOHU HA3UBAIOTHCS TOJIOBHUMHU MTOPOIOYTBOPIOIOYMMH, a K10 MeHiIe 10% - IpyropsaHuMu.

Po3pi3HsrOTh TIEpBHHHI MiHEpadW i BTOpUHHI. [IepBUHHI yTBOPHINCH BOJHOYAC 3 TiPCHKOIO
MOPO/I0I0, a BTOPHHHI - B ITpolieci popMyBaHHA Ta MOAaNbLIol icTopii ripcbkoi mopoau. [lepunanMu
MiHEepaIu MOXKYTbh OYTH JUISI OHUX TIPCHKUX MOPIA 1 Ti %K caMi MiHEpaJu - BTOPUHHUMH IS 1HIIHX.
Hanpuxnan, Takuil MiHepa, Sk KaoJiHIT, BUSBJISE€THCS IEPBUHHUM Yy TJIMHI 1 BTOPUHHUM Y TPAHITI.

3a MiHEpaTbHUM CKJIaJIOM PO3Pi3HAIOTH MOHOMIHEPAJIbHI TipChKi MOpoau (TiMcC, JOJIOMIT, BaITHSK
Ta iH.), Kl CKJIAJar0Tbcsd 3 OJHOrO MiHepajy, Ta IMOJIMiHepaibHi (TpaHIT, JIOPUT Ta iH.), LIO
CKJIa/IaloThes 3 0araTbox MiHepauliB. BUIBLIICTh TPCHKUX MOPIJ - HOJTIMIHEPATIbHI.

I'ipchKki MOpPOAM BHBYAIOTH 3 PI3HUX TOYOK 30py: B HEpIIy Yepry sK CEepeloBHILE KOPUCHHUX
KOTIAJIUH - Py, Byruuisi, HaQTH, Ta3y, coiei Ta miA3eMHHUX BOJ; B 1IHXKEHEPHIH T€0JI0Tii - sIK OCHOBHU
(GbyHIaMEeHTIB, cepeloBHIIE 1 MaTepial Julst OyIBHUIITBA PI3HUX CHOPYJ, B arpoHOMIi - K POAIrOUi
I'PYHTOYTBOPIOIOYI TOPOAH.

6.1. MarmaTtu4Hi ripcbki nopoau

MarmaTuyHi TipchbKi HOPOAM YTBOPWJIMCH BHACIHIJOK 3aTBEPIHHS PEYOBHHU BEPXHBOI MAHTIi
3emJli, MPUPOJHOTO CHIIIKATHOTO PO3IIIaBy — MarMH (3 IpeIbKoi - TICTO, MICHBO), IKa M1JHIMAIOYHCh
yBEpX MPU F€OTEKTOHIYHUX MTPOLECAX, OXOJIOKYEThCA 1 3aTBEP/IiBAE.

[NonoBHUMHU XIMIYHHMH €JI€MEHTaMHU, 3 SIKMX CKJIaIal0oThcsl MarMatuuHi nopoau, € O, Si, Al, Ca,
Fe, Mg, K, Na, Ti, H. Bouu HocsaThb Ha3By nempoceHHux eneMeHTiB. MiHepalbHUN CKIaja
MarMaTUYHUX MOPiJ TOCUTh PI3HOMAaHITHUH, IPOTE TOJIOBHUX NOPOOOMEOPHUX MIHEPATIB HE TaK BKe
it 6arato. lle kBapi, KaJieBi MOILOBI IIMATH, MJIAT10KIA3H, JISUIIUT, HeemiH, mpokceHu, ampidonu,
CIIIOJIU, OJIIBIH. BUALIAIOTE 11€ akyecopni MiHepaiy, sIKi IPUCYTHI B HEBEJNUKIHN KIJIbKOCT1 Y BUTJISAI1
P1AKICHOT, aje XapakTepHOT JOMIIIKH, HAPUKIIAJ], IUPKOH, XPOMIT, HIPUT, HIPOTHH Ta iH., X04Ya 10HU
MOXKYTh OyTH BiACYTHIMH.

Minepainu, 30aradeHi KpeMHIeM 1 aTlOMiHIEM, Ha3UBalOTbCs cianiunumu (Si, Al), BOHH MaroTh
cBiTiIe 3a0apBiieHHA. TakuMu € 11e IoJbOBI IIMAaTH, KBapll, MyCcKoBIiT. MiHepasy, sKi MICTSTh MarHii
1 3a1mi30, Ha3uBalOThes Magiunumu (Mg, Fe), iX ile Ha3uBalOTh KOJLOPOBUMHU MiHepallaMH; BOHU
MaloTh TeMHe 3a0apBJIEHHS 1 J0 HMX HalexaTb MipokceHH, amdibonu, Oiotut, omiBiH. [lpu
BIJICYTHOCTI KOJIbOPOBHX MiHEpaliB MOPOAA CBiTIA, TOOTO .J1elikoKkpamosa, a SKII0 KOJIbOPOBUX
MiHepalliB 6arato, BOHa TEMHA, TOOTO MeIaHOKpamosa.
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MiHepaan MarMaTHYHUX TOPiJl MOAUISIOTHCS HA TICPBUHHI 1 BTOpUHHI. [lepsuHti yTBOPIOIOTHCS B
pe3yabTaTi KpUCTamizalii caMoi MarMH, a 6mopuHHi — 3a PaxXyHOK NEPEeTBOPEHHS INEPBUHHUX B
HACTYyIHI €Tany NePeTBOPEHHS MOP1J] MPU BUBITPIOBaHHI 200 MeTaMOp(iYHUX MpoIiecax.

MarmaTtuyHi Topou Ki1acu(ikyloTh 32 XIMIYHUM CKJIaZIOM. 32 OCHOBY B35TO BMICT KpEMHE3EMY
Si0,, sxmii B ierporpadii Ha3UBAIOTh KpPEeMHeKUCI0mor, 1 cyMmapHuil BMicT okcuaiB Na 1 K, ski B
nerporpadii Ha3UBarOTh J1yeamu. 3a CTYIIEHEM KHCIOTHOCTI BUIUIAIOTH 4 TpyIy MarMaTHYHUX TOPI1JT
(Tabm. 6.1). B okpeMy rpymny BHAUIAIOTHCS JIYXH1 TIOPOAH, SIKi XapaKTepU3yIOThCS 3HAYUHUM BMICTOM
nyriB (10 20 %) 1 KUTBKICTIO KpemHe3emy (01t 4055 %).

Tabnuys 6.1
Knacugpikayia mazmamuunux nopio
I'pyna nopiz 3a IToxazxux TemH0OapBHI KinbkicTb Iarpy3uBni | Edys3uBHni 3aranbHe
CTyIICHEM KHCIIOTHOCTI CKJIaJIOBI TEMHO- (TTmOwHH1) (BrTHTI) 3a0apBICHHS
KHACJIOTHOCTI (BMiCT OapBHIX OpOIx
Si0,, %) CKJIaJIOBUX
Y IIbTpaoCHOBHI, OJIBIH MPOKCEHH 100 % JYHIT HIKpUT 4OpHi 260
meHie 40 (bararo) MEpUAOTUT | KIMOEpIiT | TeMHO-3eNeHi
MPOKCEHIT
OcHOBHI, OJIBIH MIiPOKCEHH, 50 % rabpo 6azansT TEMHI
40-55 (myxe mamno) porosa JOTICPUT
obMaHKa niabas
CepenHi, 55-65 KBapIl 6ioTut, 15-25 % JIOpUT aHJIe3UT cipi
3 IJIarioKJia3aMu (mo 5 %) porosa CIEHIT TpaxiT
3 KITII oOMaHKa,
MPOKCEHH
Kucui, KBapI| 6ioTut, 5-15% TpaHIT pioit CcBITI
65-75 (mo 30 %) porosa obcumian
obMaHKa nemsa
JlyxHi, HedeiH JyXKHI 1030 % HedeninoBuit | QoHOMIT cipi, TeMHO-
40-55 MiPOKCEHH 1 cieHiT cipi
i myris 10 20 % amdidonmn,
pigue OioTUT

Kucna rpaniTHa Marma B’si3Ka 1 3a3BMuail 3acTurae Ha rIMOMHI. BWiInTi aHamoru rpaHiTiB Ha
MOBEPXHI 3yCTpidaroThcs HeuacTo. JIuie B rpaHiTax B BEJIMKIN KUIBKOCTI 3yCTPIYA€ThCS KBAPLL, SIKAN
MOMITHUI HE030pO€HNM OKOM. [HIIa Baski1MBa OCOOIUBICTh KUCIUX MarM — HEBEJIHMKa KUTbKICTh Mg
1 Fe, ToOTO enemeHTIB, sIKi XapaKTepHI JJis TEMHO 3a0apBiieHUX MiHepaiiB. Jlo Toro k, Marfii 1
3aJ1130 3HayHO Baxkui 3a Si, Al, K, Na, i B mpo1ieci po3iapyBaHHs MarMaTUYHOIO PO3IUIaBy MadiuHi
KOMITOHEHTHU OITYCKAIOThCSI HUYKYE ClalluHUX.

@Di3uK0-XiMiuHI 0OCTAaHOBKH, B SKUX BiOYBa€ThCS MPOIEC 3aCTUTAaHHS MarMu Ha IIHOWHI 1 Ha
MOBEPXHi, yXke pi3Hl. 3 i€l MPUYUHU 3 MarMu OJHAKOBOTO CKJIay B TJIMOMHHUX 1 TTOBEPXHEBHUX
YMOBaX YTBOPIOIOThCS pi3H1 nopoau. KoxkHill iHTpy3UBHIN MOPOJII BiAMOBIIa€ BUINTA MOPOAA, IKa
Ha3UBAETHCA ehy3usnuUM anaiocom. BoHU pO3pI3HAIOTECSA 32 CTPYKTYPOIO 1 TEKCTYPOIO.

Cmpykmypa — 1e OCOOJMBOCTI BHYTpPIIIHBOI OyAOBHM MOPOIM, 3yMOBJIEHI CTyNEHEM
KPUCTAJIIYHOCTI ii peUOBUHH, PO3MIpaMHU 1 XapaKTEPOM 3pOCTaHHS MIHEPATBHUX 3€pEH B TIOPO/IL.

Texcmypa — 11e 6yZ10Ba OPOJIM, 3yMOBJIEHA B3aEMHHM PO3TAILIYBaHHSIM 1 PO3MOIIIOM MiHEpalliB
a00 yJTaMKOBHUX 3€peH, SIKi CKIIaIal0Th TIOPOY, a TAKOXK XapaKTepPOM 3allOBHEHHS TIPOCTOPY MOPOIU
MiHEpaIbHOK PEYOBUHOIO.

B marmMatuuHuX mopig BIAMIYAIOTHCS HACTYMHI OCHOBHI THIU CTPYKTYpP: MOBHOKPHCTaJIIYHA
(KpyITHO3EpHUCTA, CEPEeIHbO3EPHUCTA, JAPIOHO3EPHUCTA), MPUXOBAHOKPHUCTANIYHA (adaHiTOBA),
ckiomnoaiOHa, nopdipoBa, MuHanekam’ siHa. Cepesl TEKCTyp B MarMaTUYHUX MOPOAAX PO3PI3HIIOTH
MacHBHY, ITIOPUCTY, OyJIbOALIKOBY TEKCTYPH.

Jlig BCiX IHTPY3UBHHUX IOpiJl XapaKTepHa MOBHOKPUCTAJIIYHA CTPYKTypa, TaK SK BUCTHTAHHS
MarMu BigOyBanocsi AyXe IMOBUIbHO, 1 3aBJISKM LIbOMY PEUOBHHA KPUCTATI3YETHCS IMOBHICTIO.
Edy3uBHI opou MOBHOKPUCTATIIUHY CTPYKTYpY MaroTh piako. /st edy3uBHUX MOpiJ XapaKTepHi
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NPUXOBAHOKPUCTANIYHA, CKIONOAIOHA, NpiOHO3epHHCTA, TopdipoBa cTpyKTypu. Lle mosicHioeThCs
TEM, L0 3aCTUTaHHS JIaBU Bi0YBAa€THCS IIBUAKO, 1 BOHA HE BCTHTAE PO3KPUCTANI3yBaTHCA. SIKIIO
nporec KpucTaji3alii moyaBcs, KOJIM Marma Ie 3HaxXoJujiach B INIMOMHHHX yMOBax, e(y3uBHI
nopoau HaOyBarOTh MOp(ipoBy CTPYKTYpy. B pesynbraTi BTOPMHHUX NPOLECIB eQy3UBHI MOPOAN
MOXYTb HaOyTH ¥ MUHJAJIEKaM sIHY CTPYKTYDY.

TekcTypa IHTPY3UBHUX MOPiJ 3aBkau MacuBHA. E(dy3uBHI MOpOAHM YaCTO TAKOK MAIOTh MACUBHY
TEKCTYypY, aJie MOPsJ 3 IIMM B HUX YacCTO CIIOCTEPIraeThCs TAKOXK IMOPUCTA 1 OyIb0aNIKoBa TEKCTYPH.

6.2. MeTramopiuni nopoau

Metamop¢iyai TipChbKi MOPOAM YTBOPWIMCH 13 MarMaTMYHUX Ta OCAJOBUX BHACIIIOK
nepeKkpucTaiizamii Ha INTMOWHI i BILTMBOM BHCOKOI TEMIIEPATYPH 1 BEJIMKOTO TUCKY, & TAKOXK PI3HUX
(i13UKO-XIMIYHHX MPOLECIB.

MertamopdiuHi mopoau MOAUIAIOTH HA CIIAHIIOBATI 1 HECJaHIoBaTI (Tabda. 6.2), TOOTO OCHOBa
knacuikamii 6a3yeTbcsi Ha TEHETHYHOMY NPHUHIHMII — THIT MeTamopdizmy. Cranyroeami Opoan
MaroTh IIApyBaTy, CMYTacTy, CJIaHIIOBATY, INIOWYATy, OYKOBY TEKCTYPY, HECIAHYH08AMI — MACUBHY
Ta 1HOAI MIIIMHUCTY TEKCTYpy. CTpyKTypa B MeTaMOp(hiYHHX MTOPOIaX MOBHOKPHCTATIYHA.

B cxiran metamopdidHMX MOpia BXOAUTH O0araTo MiHEpaliB, sIKi XapaKTepHI JUIsi MarMaTUYHUX 1
0CaJoBUX TOPiA (KBapIl, CIIOJHA, pOroBa 0OMaHKa, MIKpOKIiH, ab0iT). OMHOYACHO 3 IIUM B HUX
BEJIMKY pOJIb BIJIIrPalOTh MiHEpalu, sIKI MpUTaMaHH1 JIMIIE UM MOpoAaM. TUNOBHUMH MiHEpajlaMH
MeTaMOp(hIYHUX TOPIA € CHIIKATH aFOMIHIF0 — aHAAy3uT, JICTCH 1 CHIiMaHiT. Bcei i MiHepaim
MaloTh OAHAKOBHM XimiuHu#M ckiaa AlSiO., ane pisHuil Habip 10HIB B KpUCTATIUHIA IparTiii.
HasBHICTH OgHOTO 3 HHUX B MOpOJaxX BKa3ye HAa TEPMOJWHAMIYHI YMOBH MeTamMopQizmy.
XapakTepHUMH 111 MeTaMOP(IYHHUX MOPIA € TaKOXK OaraTi Ha 3a1i30 BOJHI CHJIIKATH — XJIOPHTOIN 1
CTaBpOJIIT, MIHEPAJIH 3 TPYIU IPAHATIB, CIIFOIO-TIOAIOHI MiHEpaJId — TAJIbK, XJIOPUTH, & TAKOK TaKi
MiHepaly, sIK Xpu30THII-a30€CT, BOJIACTOHIT, BE3yBiaH Ta iHIII.

Tabnuys 6.2
Knacudghikayis memamopghiunux nopio
Metamopdiyna nopoga MarepuHCcbKa nopojaa
CrnanuroBari
['mHMCTHI ClTaHenb ['munucTa nopojaa, Tyd
Qimit I'muHKcTa nopoaa, Tyd
Kpucraniuni cnanui (6arato pi3HOBHUIB) ['muHucTa mopoja, TIMHUCTUN MICKOBUK, TYyQ,
pioJIiT, aH/1e3UT, 6a3alIbT
I'neiic I'panir, TPAHOIIOPHUT, TIOPUT, rabpo,
KOHIJIOMEpaT, apKO30BUH MICKOBHUK
HecnaniroBarti
Mapmyp Banssik, 1010MIT (1HOAI 3 TOMIIIKaMH)
Ksapuut KBap1ioBuii micKOBUK
Porosuk ['muHucra nopoxa
CepreHTHHIT ITopoau, GaraTi Ha OJIiBiH (JYHIT, IEPUIOTHUT)
Ckapn Kapb6onatHi nopoju
['peiizen ['TMHUCTI 1 KBapII-M10JILOBOILIIATOBI MOPOIU
XKupoBuk (TaJIbKOBa MOPOIA) CepreHTHHIT
AnTpauurt, rpadit biTyMiHO3HE BYTi/LIs

Hwxue KopoTKo onucaHi HaiOLIbII MOMKPEHi MeTaMOp(ivHi TpChKi TOPOIH.

I'nunucmi cnanyi yTBOPIOIOTHCS HAa IOYATKOBIHN cTajli MeTaMop(i3My MIIUHUCTUX nopia. CTymiHb
MeTamMopGi3My TTTHHUCTHX CIAHIIB HACTUTLKH HE3HAYHA, 10 1HO1 1X BITHOCATH JI0 OCAAOBUX MOPII.
3a 30BHINIHIM BUTJISIOM TIIMHUCTI CIAHII 9acTO MO10H1 10 3BUYaHUX apTiiTiB.
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@inimu € NEPEeXiTHUMU MOPOJIAMH BiJl IIIMHUCTHX CJIAHIIB J0 KPUCTAIIYHUX. Y TBOPIOIOTHCS 3a
PaxyHOK HOJANBIIOT0 MeTaMop(i3My INIMHUCTUX CIIAHIIIB 1 KBapII-MIOJIbOBOIIIATOBUX MOPIJ.

Kpucmaniuni cranyi — NopoJy 13 CIAHIFOBATOO TEKCTYporo. Cepesl HUX pO3PI3HSIOTH CIFOJISHI,
TaJbKOBI, pOroBOOOMaHKOBI Ta iHIII. Ha3Ba kpHucTamiuHUX CIaHIB BKa3ye Ha Te, AKHH MiHepal
nepeBaXkae B X CKIIAI.

Theticu 3a ckitamoM OM3BKI 10 TPAHITIB 1 MAIOTh CMYTAcTy, CIAHIIOBATY a00 OYKOBY TEKCTYpY.
Mix rpaHiTamu i THelicCaMH 4acTo CIOCTEPIraeThCsl MOCTYIOBHUN MEpeXill. Y TBOPIOIOThCS THEWCH 32
paxyHoOK MeTaMop(i3My OcaloBHX (TaparHeiicu) i MarMaTHYHUX (OPTOTHEHCH) TIOPi.

Mapmypu yTBOPIOIOTBCS 33 paXyHOK TEPMaIbHOTO MeTaMOp(]i3My BalHSIKIB.

Ksapyumu yTBOPIOIOTHCA 32 paXyHOK MeTaMop(i3My KBapIIOBUX IICKIB 1 MCKOBHUKIB. BoHU qyxe
MIIIHI, BITHOCSATHCS /10 HAWBHINOI KaTeropii mopix 3a Oypumictio (12-a kateropis). 3a onHy n00y
MIPOXO0/IKa CBEPIOBUHU 1O KBAPIMTAX MOXKE CKJIAIaTH JIUIIE AECATKA CAHTUMETPIB, B TOW Yac AK B
3BUYAHUX HEMeTaMop(}i30BaHUX MOPOAaX MOKHA MPOOYPUTH 3a 100y Oarato COTeHb METPIB.

CkapHu, epetizeHu, pocosuKku, cepneHmuHimy BUHUKAIOTh TPH ydYacTi iHTPY3ill B MPUCYTHOCTI
BOJIHUX 1 ra30BUX (DIIIOTIB.

BuBuenns Meramop(iuyHHX TOPIi 1 MPOIECiB X YTBOPEHHS MAa€ BEIMKHIA MPAaKTUYHHUN iHTEpec,
TaK SK 3 HUMH TIOB’s13aHI POJIOBHINA PI3HUX KOPUCHHUX KomajiuH. HalOuible 3HaYeHHS cepell HUX
MaloTh POJOBHINA 3aTi3HUX PYI, OJIOBA, CIIOaU, rpadity, 3o0101a, GIEOOPUTY, BOJb(pamy,
MoIiOAeHy, Mijli, LIUHKY, MULI' Ky, CYpMH, PTYTi, pallOaKTUBHUX EJIEMEHTIB, a30ecTy, TaJIbKy,
PIAKICHUX 1 PO3CISIHUX €JIEMEHTIB.

6.3. Ocapnogi ripcbki nopoau

OcanoBi Tripcbki TOPOJIM YTBOPHIKCH 3 MPOAYKTIB pyHHYBaHHS OyAb-SKUX TIPCHKUX MOPIM, SIK1
BHITAJIM B OCAJIOK HA TIOBEPXHIi 3emiii a00 Ha JIHI BOJOUMUI Oe3 ydacTi ab0 3a IOTIOMOTOI0 KUBHX
OpraHi3mis.

IcHye nexinpka miaxo/iB 10 pO3NOALTY 0CaI0OBUX MOPiA Ha TPyNHU. AJie BCI IOCIITHUKY BU3HAIOTH,
0 HaWOLIbII 00 €KTUBHOIO € TeHeTHYHa Kiacudikaiis, B SKii 3a MOXOMKEHHSIM BUIUISIOTH
yJIaMKOBI1, XeMOT€HHI 1 OpraHOTe€HHI Mopoau. B TakoMy nmopsiKy iX 1 po3risHEMO.

3a BETMYMHOIO YJAMKIB TBEpAl MPOAYKTH BHBITPIOBaHHS OyBarOTh BiJ KpPyHHHMX Opmi A0
HapiOHIMX TTTMHUCTUX YacTUHOK. Lli yTBOpeHHs, mepeMilleHi B Ipoleci epo3ii, Ha3UBalOThCS
yJIaMKOBMMM ToposaMu. BenuuesHi Onoku 1 OpwinM mepecyBarOThCS BaKKO, B TOW dac SK
HaipiOHIII YaCTUHKU MEPEHOCATHCS Ha COTHI KUIOMETPIB 3a MEXI CyXOA0Jy 1 BIAKJIAAAIOThCS B
Mopi. KpynHi ynaMku mij yac TpaHCIIOPTYBaHHS B1JICTAlOTh B CBOEMY PYCI 1 3a3HAIOTh TIOBTOPHOI'O
BUBITPIOBaHHA. B pe3ynbpTaTi ynaMKOBUH Martepiall COPTYETbCS 1 HAKOMUYYETHCS Yy BHUIISII
BIJIKJIQJIIB, SIK1 CKJIAJIAIOTHCS 3 YACTUHOK MPUOIM3HO OJTHAKOBOTO po3Mipy. [Ipu iboMy GpopMyroThCst
ynamkogi abo kracmuuni mopoau (tadiu. 6.3).

Tabnuys 6.3
Ynamkosi (knacmuuni) 2ipcoki nopoou
Po3mip [Tyxxi 31eMeHTOBaHi OcHoOBHI
yJIaMKiB, MM | oOkaraHi HeoOKaTaH1 oOxaraHi HeoOKaTaH1 CTPYKTYpH
o6upme 100 BaJIyHU Opuiu KOHTIJIOMepaT Opexuis niceiToB1
10-100 TaJICYHHUK 11e0iHb (rpy60-ynaMKoBi)
2-10 rpaBiii KOPCTBA IpaBesiT
0,1-2 MCOK MMCKOBHK IICaMiTOBI
(mimaHi)
0,01-0,1 aJIEBPUT AJIEBPOJIT aJIeBPUTOBI
(MynyBarti)
meHme 0,01 IJIMHA apruuT NeNTOBI (TJIMHUCTI

Posnymieni BigkiIaau B MOJANBIIOMY YIIUIBHSIOTHCS 1 TIEPETBOPIOIOTHCS B MOPOAY, TOOTO
MPOXOAATh CTafito aimucghixayii. TIpocTip MK yJaMKaMH 3allOBHIOETHCS APIOHUMH TIWHUCTUMHU




MIHICTEPCTBO OCBITU I HAYKU YKPATHU
JKuromupcebka JEPKABHHMI YHIBEPCUTET «(KUTOMHPCBHKA ITOJITEXHIKA» ¢_23'05/_(2f<'(1](2)g:]12844'00'I/B
noJjiTexHika Cucrema ynpapJinHs skictio Biznosinae JICTY ISO 9001:2015
Bunycx 1 | 3minu 0 | Exsemnasp Ne 1 Apx 88 /50

YaCTUHKAaMM 1 XIMIYHMMHU CHOJYKaMH, SIKI BMIIQJai0Th 3 BOJIU. PeuoBHHA, siKa 3allOBHIOE IOPH,
HA3UBAETBCA yemenmom. 3a CKIaJOM LieMeHT OyBae KapOOHATHUHM, KPEMEHHCTUH, TIMHUCTHIA,
3aJ13UCTUH.

SIK110 piuka po3BaHTAXYEThCA B OACEiiH 13 CIIOKIIHOIO BOAOIO, TPaBiiiHI YaCTUHKY BiJKIaJaI0THCS
Ol 6epery, MCOK TPOXHW Jaii, a MyJ ie Janblie Bij Oepery. TakuM 4WHOM, 30HU 3 yJIaMKaMu
Pi3HOT BEIMYMHU PO3TAIIOBYIOTHCS MOCIIAOBHO YTBOPIOIOYH CMYTH, SIKI MPUOIU3HO MapajeibHi 10
Oepera. Ll imeanpbHa cxemMa HAKOIMMMYEHHS B1IKJI IB YaCTO MOPYIITY€EThCS 3aBASKH 3MiHHINA KUTBKOCTI
BIJIKJIA/IiB, SIK1 TIOCTYIIAXOTH 1 i1 XBUIIb 1 Teuiid. ToMy mMaTepian y BiIKJIagax pifko OyBa€e OHOPITHUM,
T00TO BigcopToBaHMM. COpPTYBaHHS 3a BEIMYUHOIO BUSBIAETHCS HEAOCKOHAIMM 4Yepe3 PI3HULIIO B
¢dopmi 1 muTOMII Ba3i YaCTUHOK, HECTauy 4yacy JJIs 3aBEPILICHHS MPOIECy MPUPOJAHOTO COPTYBAHHS,
3MIiHU B P&KHUMI TPAHCIIOPTYBAHHSI.

Banynu mMpoKo pO3MOBCIOKEHI cepel] JThOJOBUKOBUX y TBOPEHb B TIpCBKUX oOmacTsax. Y
BHITQJIKy BUHOCY JPiOHOT0 MaTepially Ha MiCIIEBOCTI YTBOPIOIOTHCS CBOEPIIHI JIaHAMA(TH — BATYHHI
TOJISI.

Konenomepam — 31eMeHTOBaHa MOPOJIA, SIKA CKIANAEThes 3 yiamkiB kpynHime 10 mm. Ckiaz
rajbku 1 meMeHTy Moke OyTu pi3HoMaHITHHM. KoHriomeparu, siKi 3aiiraroTb B OCHOBI cepii
BiJIKJIa/[iB, HA3UBAIOTh 0A3aJIbHUMU 1 BKa3yIOTh Ha PO3MHB 1 YMOBH MIJIKOBOJIS.

bpexuii yTBOPIOIOTHCS B pe3yJIbTaTi 00BaJIiB, 3CYBIB, BIUIyTOBYBaHHS, @ TAKOXK IMPU TCKTOHIYHUX
pyxax (TeKTOHIUHa Opekyis) 1 ByJIKaHIYHIH MisIbHOCTI (ByJKaHIuYHA OpeKdyis).

Ll]e6inb yTBOPIOETHCA TPH MEXAHIYHOMY pPYHHYBaHHI TipCBKHX MOPiA 1 HAKOMUYYETbCS Ols
MIIHIKb CXUJIIB.

l'aneunux i 2pagiii yTBOPIOIOTHCS MPH IMEPEHOCI YIIaMKIB BOJHHUMHE MTOTOKaMU a00 B pe3yJIbTaTi il
MOpCBhKOro mpuodor0. B mporieci nepeHocy ynaMku 00KadytoThesi, HA0yBarOYH TapHO BIAMOIIPOBaHi
okpyrm (opmu. 3a CBOIM MOXOKEHHSM TAJICYHHUK 1 TpaBili MOXYTh OyTH PIYKOBUM, O3E€PHHM,
MOPCBHKHUM, JIbOJJOBUKOBUM.

Ilickosux — 311eMeHTOBaHa 1opoja 3 YaCTUHOK po3mipoM 0,1-2 mm. B OinbI1oCcTi BUNaAKIB 3€pHA
MICKYy SIBJISIFOTH COOOIO KBapll, Tak SIK BiH JyXe TBEpAHUH, XIMIUYHO CTIHKUN 1 TOMY Kpallle 1HIINX
MiHepaiB 30epiraeTbcsi Mpu pyHHyBaHHI. MOHOMIKTOBI MICKOBUKH CKJIQJAIOTHCSA 3 OJHOTO THUILY
MOP1Jl, OJITOMIKTOBI 3 JIBOX, @ IIOJIMIKTOBI 3 TPHOX 1 OUIbLIE TUIIB MOPiA. [lickoBUKM MOALIAIOTH Ha
npi6Ho3epHHUCTI (3epHA po3mipom 0,1-0,25 mm), cepennbo3epHucti (0,25-0,5 MM) 1 KpyITHO3EpHHCTI
(0,5-2 mMm).

3epHa anegponimy ayxe ApiOHI, MO0 iX MokHa Oyno MoOaYUTH HEO30POEHUM OKOM, aie
aJIeBPOJIT OpCcTKHi Ha AoTuK. [IlapyBaTicTh B ajieBposiTax OyBae Ay’Ke TOHKA, 1 BHACIOK I[bOTO
Bi3yaJIbHO HE 3aBX/IM 3 BIIEBHEHICTIO MOXHA BIJJPI3HUTH aJIeBPOJIITH BiJl apriliTiB.

I nunucmi nopoou 3aliMaroTh MPOMIYKHE MOJIOKEHHS MIXK YJITAMKOBUMH 1 XeMOT'€HHUMH TIOPOJIaMHU.
PevoBuHa INIMHUCTHX MOPiA AyXke CKiIagHa 1 pi3Ha 3a CBOIM MOXokeHHsM. Lle cymim marepiaiy,
KU yTBOPUBCS Ha CyXO/0J1 B KOpax BUBITPIOBaHHS 1 IPyHTax, a NOTIM OyB 3HEeCEHUH B OaceiiHu
HAKOMUYEHHS BIJKJIAIB 1 MiHEpalliB, SKi BUHUKIU MPHU PO3KPHUCTaNi3allii KOJIOi/liB 1 OCAIKEHUX 3
ICTUHHMX PO34MHIB. B IIMHAaX MOKHa BUAUTUTH TepureHH1 (yJIamKoBi) 1 ayTHreHH1 (yTBOpEH1 Ha
MICIli) KOMIOHEHTH. 32 Cy4YaCHUMH YSABICHHSIMH, Y Bigkiagax CBITOBOro OKeaHy IMEpeBa)karoThb
TEPUTe€HH1 TTIMHU. AYTUT€HHI TJIMHU 3alMaloTh MiAJIerjie CTaHOBUIIE. 3a MIHEPAIbHUM CKJIAJ0M
PO3pI3HAIOTE MOHOMIHEpaJbHI (KaOJiHITOBI, TIAPOCITIOAMCTI, MOHTMOPWJIOHITOBI, XJOPHUTOBI)
OJIITOMIHEpaJIbHI 1 MOJIMIHEPaIbHI TJIMHU 1 TIMHUCTI OPOAU. 31UEeMEHTOBaH1 (JiTH(IKOBAHI) MNIMHU
HA3UBAKOTh apilimamu.

3BUYaliHO, B IPUPO/I1 HE ICHY€E YUCTUX IICKiB, aJIEBPUTIB 1 IJIMH. 3a3BUYail BOHU 3yCTPIYAIOTHCS Y
BUTJISAI CyMIlIl 3 NepeBaKaHHSIM YAaCTMHOK SKOrOCh po3Mipy. BaroBuii BMicT KOXHOI (ppakiii
BH3HAYAIOTh 3a JIOMIOMOTOI0 CHTOBOTO aHamizy. Ha3By Bifkiamy 1 MOpoJii JAarOTh 3a MEPEeBAKHOIO
CKJIaJIOBOIO, HAIIPUKJIA/: TJIMHA MIIIaHa, aJIeBPUT TIIMHUCTHH.

Axmo B mopoxai Bix 10 10 30 % rimawM, a iHI1a Maca MPUXOIUTHCS Ha AJIEBPHT 1 TTICOK, 11 HA3UBAIOTh
cyenunkom. Komu BMIiCT riuHHUCTOT (pakiii ckiiagae Bcboro 5—10 %, mopoja Ha3UBAEThCS CYRICKOM.
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[Ipu BU3HAYCHH] MJIACTUYHOCTI BiJKJIA]] 3aMIIIYIOTh 3 BOJIOIO B TICTO 1 PO3KOYYIOTh MIXK MAJIBIISIMH.
CripaBykHi TTIMHA PO3KOUYYIOTHCS B yXKE€ TOHKY HUTKY (TOHIIE 2—3 MM), CYTJIMHKU B OUTBII TOBCTY,
niaMeTpoM Oiblie 2—3 MM, a CYITIICKH HE PO3KOYYIOThCS. TOBIIMHA HUTKH € BUMIPOM TJTMHUCTOCTI 1
TJTACTUYHOCTI.

B paiionax po3BUTKY BYJIKaHIYHOI MISUIBHOCTI Yy BIJKJIaJNax 3aBXKIU MICTUTHCSA BYJIKaHIYHUN
nmomiy. Skmo momeny, TOOTO MiPOKIACTHYHOTO MaTepialy, MEHINE TOJOBHHH, TO BIIKIAaN
HA3UBAIOTHCS TY()OreHHUMU — mygoceHHuli nicok, mygocennuti arespum, mygocenna nuna. Konu
KUIBKICTh BYJIKAHOTEHHOTO Matepiany nepeBuirye S0 %, po3myiieHy nopoy Ha3WBaKOTh: NilyaHull
8YIKAHIYHULU NONL, ANe8pUMOBULL 8VIKAHIYHUL NONIL; 2IUHUCIULL 8)TIKAHIYHUL NONIL.

VY Bumaaky mitudikariii ByJIKaHOTCHHI TOPOIU HA3UBAIOTHCS my@imamu (KO MPOKIACTUYHUX
ynamkiB 50-90 %) a6o myghamu (sikuio nipokiactiB 6ubie 90 %).

3 yJIaMKOBUMH IMOPOJAMH IIOB’Si3aHI PO3CHITHI POJOBHINA. BOHHM yTBOPIOIOTHCS 32 pPaxyHOK
HaKOIMYCHHS MPOAYKTIB PYWHYBaHHS PI3HOMAHITHUX TIPCBKUX TMOPIJ, cepel SKHX MOXYTh
MICTHTHCS MiHEepaJd, IO MAalTh MPOMHUCIOBE 3HAueHHs. Poscunui podosuwja (HOpMYIOTHCS B
MPOLIECi TEPEHOCY 1 COPTYBAHHS 32 MUTOMOIO Barol0 MOBEPXHEBUMH BOAAMHU YJIAMKIB, SIKI MICTATh
KOpuCHI MiHepanu. B pe3ynbTrari KOpUCHI MiHEpalid KOHIICHTPYIOTHCSI B OKPEMHX MICIIX
po3cunuima. TakuM HUIAXOM 32 PAaXyHOK PYHHYBAaHHS KOPIHHUX TMOPiJA, fKI MICTSATh HaBiTh
HEMPOMUCIIOBI KOHIICHTpAIlii KOPUCHUX MiHEpaJliB, MOXKYTh YTBOPIOBATUCS HPOMUCIOBL PO3CUNHI
poooguua, TOOTO PONOBHUIIA 3 TAKOK KOHIIGHTPAII€I0 KOPHCHOTO MiHepaly, Mpu sKiid ioro
€KOHOMIYHO JOUUTBHO po3polmusitu. Kouyenmpayis kopucnozo minepany 3a3BUYail BU3HAYAETHCS
HOro BMICTOM Ha OJIHY TOHY a00 OJMH KyOIYHHI METp MOpOoAU. 3aIEKHO Bi TOTO, SKHUIl KOPUCHUN
MiHEpaJl MICTSTh PO3CHIIMING, BOHU TOIUISIOTHCS Ha 30JIOTOHOCHI, TUIATMHOHOCHI, OJOBOHOCHI,
aJIMa30HOCHI Ta iH.

[Ile6iHp MMPOKO 3aCTOCOBYETHhCA AK OamacTHU Matepian B OyIiBHUITBI, OCOOJMBO TIpHU
CHOPYIKEHH] 3alII3HUYHUX HUIAXIB 1 OoceWHUX nopir. ['anedHuK i rpaBiii — BiAMiHHUHN OyaiBeNbHUN
MaTepiaj, SIKHd IIMPOKO BUKOPHUCTOBYIOTH B SIKOCTI HAallOBHIOBada Jyisi OETOHY 1 B OyAiBHUITBI
aBTOMOOUIBHUX JIOPIT.

['muuu 31aTHI YyTBOPIOBATH 3 BOJIOIO MACTOMOIOHI Macu pi3HOI KOHCHCTEHIIi, 37aTHI 30epiratu
dbopmy 1 mpu oOmamoBaHHI HaOyBaTH Kam’siHy MINHICTh. Ll BIAacTUBICTh TJIMH HIMPOKO
3aCTOCOBYETbCS B KepaMiuHId MPOMMCIOBOCTI Ui BUTOTOBJIEHHS PI3HOMAHITHOTO IOCyAy 1 B
OyIIBHULTBI JJI1 BUTOTOBJIEHHS Lerau. KaoaiHITOBI 1 MOHTMOPHIIOHITOBI IVIMHU BUKOPUCTOBYIOTh
JUISL BUTOTOBJICHHS OypOBUX PO3YHHIB.

[TickoBukH € KoJIeKTOpamMu HaTH 1 razy, BYIJIEBOIHI HAKOMUYYIOTHCS B iX MTOPOBOMY MPOCTOPI.
AprijgiTi— NoKpHBHI MOPOJIU MOKIAAIB HAPTHU 1 razy.

[Ipu nocsirHEHH1 OCTaTHBRO BHCOKOI KOHIIEHTpAIllii BU3HAYEHWX 10HIB B PO3YMHI MOXKE
po3moyaTHcs BHUMAJaHHS XIMIYHOTO OcCaAKy. PedoBHMHa, po3umHEHa B MpoIlleci BUBITPIOBAHHA 1
IepeHeceHa B pO3YMHEHOMY BUIJISIIL, 3a3BHYall J10CSATa€ MOpS paHille, HIXK 11 KOHLIEHTpallisl cTaHe
JOCTaTHBOIO Ui BUMAJaHHS B OCajgoK. Mope CIyXHTb, BiAMOBIIHO, BEIUKOI KOMOPOK s
pO3UMHEHOTo Martepianly. B pe3ynbraTi yacTMHa LBOTO MaTtepiajly Ocifja€, YTBOPIOIOYM LIapu
XEMOTeHHHX BiJKIaaiB. Jl0 XeMOTeHHHX BiJKJIa/1iB HaJIeKaTh HACTYITHI 0Ca0B1 TOPOIH.

Cepen kapoonamuux nopio HaWOIIBII MOMUPEHUMH € BAITHSIK 1 JIOJIOMIT. Banuax CKIagaeThes
TOJIOBHHM YHMHOM 3 KapOOHATy Kallbllil0, MepeBaKHO B (hOpMi KaNbIUTy. BamHAKN HAKOMHYYIOTHCS
B pe3ynbTaTi ab0 XIMIYHOTO OCIJJaHHS HEOPraHIYHOrO KalbLUTy, a00 HAKONHWYEHHS BEJIUKOI
KIUTBKOCTI BAITHSIKOBUX YEPEIaIloK, a TaKoX MPH MOEIHAHHI IUX JBOX MpoleciB. YUCTI BamHsIKH
HaKOMHMYYIOTHCS Y BITHOCHO CIIOKIMHIN MUTKiM BOA1, B aKBATOPISIX, MPUJIETIUX 10 HU3bKHUX JIIJITHOK
cyxozoiy. B xonmomHiii Boai po3uMHHICTE KapOOHATy Kajbllil0 MiJBUIIYETHCS, TOMY KapOOHAaTHi
BIJIKJIaJM HE YTBOPIOIOTHCS B MIBHIYHUX MOpPSAX. B MOpPChKHX akBaTOpisiX BallHSAKH OCI/alOTh JIMILE
Ha TnuOnHax 70 4 kM. CmpaBa B TOMYy, II0O YEpEMallKd BiIMEPIHUX IUIAHKTOHHUX OpPTraHi3MiB 3
KQJIBIIUTOBUM CKEJIETOM, CSTAalo4W TIHOMHHM OuTst 4 KM, MOMNAgaloTh B 30HY XOJIOAHUX BOJ 1
PO3UMHSIIOTHCS. SIKIO y BamHSAKAaX TMPUCYTHS BeJIMKA KIiIbKICTh TIMHUCTHX YAaCTHUHOK, TO
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YTBOPIOETHCS Mepeenv. B kapcToBuX nedyepax Bi10YBa€eTbCs PO3UMHEHHS BAITHAKY 1 IEpeBIAKIaJaHHS
Horo y BUTTISIAI cmanakmumis (HApOCTaIOTh Y BUI OypYJIbOK Ha CTENSIX) 1 crmanazmimis (HApOoCTalTh
Ha TiJ71031 TIevep).

Jonomim — mopopa, ska ckiamaerbest 3 Minepany posnomity CaMg(COz),. [nst 1 yTBOpeHHS
HEOOXI1THUM >KapKUi TPOImYHHMA a00 cyOTpormiyauid kiaiMar. [Ipu HacTymHOMY pO3MHUBaHHI yIaMKH
J0JIOMITY MOXYTh BUHOCHUTHCS B MOPE 3 YTBOPEHHSM 3 HUX YJIAMKOBOI JI0JIOMITOBOT IIOPO/IH.

3anizucmi ymeopenwns. Jleski 3ali30BMICHI MIHEpald MOXKYTh HAKOTHMYYBAaTHUCS XIMIYHHM
nuisixom. [llapu abo xKoHIEHTpaIllii IIMOHITY (BOAHUHN T1IPOOKCH] 3a1i3a) MOKYTh (POpMyBaTHCS Ha
TH1 03ep abo OomiT. B meskux TOBIIaX MOPCHKHX OCAJIOBUX TOPIJ 3yCTPIYAIOTHCS IIApU TeMaTHTY
Fe;O3 moryxHicTio B Jexinbka MeTpiB. 3amizuctuil kapOonat cugepuT FeCO3 Takox Moxe
HAKOMHWYYBaTUCS HAa MIJIKOBOJJII B YMOBAax BiJHOBIIIOBaHOro cepenoBumia. [lossa miputy FeS: B
0CaJI0BUX TPCHKHX MTOPOJIaX MOB’s13aHa 3 ¢ PO3KJIAZaHHAM OPTaHIYHUX 3aJUILIKIB Y BiIHOBIIIOBAHOMY
cepenoBuili. JIoMIMIKK MpUTy B BYTUUTI NPH CHAIOBAaHHI MPUBOJIATH 10 BUKUAY B aTMochepy
CipuaHUX ra3iB i yTBOPEHHS «KHCIOTHUX JIOIIIBY.

Docgamui nopoou. ®ocdaTHi KOHKpELii YTBOPIOIOTHCS HA PO3KHAAHUX MO BChboMy CBITOBOMY
OKeaHl JUISHKAaX Cy4acHOro jHa, Ha rimbuHax 30-300 wm. Ix rexesuc ximiunwii, Gioximiuauii a6o
6iorennuii. docdaTHI MOPOIN MOXKYTh TaKOX yYTBOPIOBATUCS Ha JHI 03ep ab0 B rIMOOKOBOIHUX
30HaX MOpiB. Docgopumamu HABUBAIOTHCS TMOPOAH, SKI OUIBII HIK HAIOJOBHHY CKJIaJIeHI
dbocharamu kameliro. Bigkmaaw, ski MicTaTh ¢ochop— I[iHHA CHPOBHHA I BUTOTOBJICHHS
MiHEpaIbHUX TOOPUB.

Mapeanyesucmi gioxnaou. OKCUAN MapTraHII0 HAKOMUYYIOThCS y BUTJISIII KOHKPEIIiil Ha JAH1 03ep
i B Mopi. 3rigHo 3 pospaxyHkamu, Ha 1 km? 1Ha Tuxoro okeany npuxoauthes 7300 T MapraHieBUX
KoHKpeniii. B Hux mictutbes 24 % mapranmio i 14 % 3aniza; 0oqHOYaCHO B HUX MPHUCYTHI JOCUTh
1iHHI €JIeMEHTH, TaKi K HiKellb, Mijlb, K0OAILT. BapTicTh 3amaciB KOHKpeELii 3 po3paxyHKy Ha 1 km?
JTHA OIIHIOETHCS U Pporo OibIe 2,35 MITH. 10J1apiB.

Kpemenucmi nopoou 3yctpidaroThesi sk B (OpMi KOHKPEIIM y BamHSAKax 1 OJIOMITax, Tak 1 y
BUTJISAI OKpeMHUX IapiB. Kpemins ABIsie cOO0I0 arperaTv KBapily, MiKpOKPUCTAJIIUHOTO XaJllEI0HY
1 amopdHoro (oman) kpemHe3eMy. B cywdacHux Biakinagax HakonudeHHs onaixy SiOz2-nH>O uacto
BiIOyBaeTbcss OloreHHUMM HUIIXOM. ExcTparyroun kpemHe3eM 3 BoJ OaceliHy ceaMMeHTallii,
Oprasi3mu (J1aTomei, paaionspii, KpeMHi€B1 ryOku, cuiikoduarensitu) Oy1ylOTh 3 ONaay CKeJIeTH1
€JIEMEHTH, SKI OCialoTh Ha JHI. [nmbokoBomHI AUAHKKM CBITOBOIO OKEaHy YacTO IOKPHTI
KPEMEHUCTHMH BiKianamu. Ipenen — cnabo 31[EMEHTOBAHA, JTy’Ke JIETKa, TOHKOITOPUCTA OIajioBa
nopoja, sika Majio MiCTUTh ab0 Maiike 3alMIleHa OpraHiyHuX pemTok. Oman MoXke OCiaaTh 3 BOJ
reifsepiB B pailoHaX PO3BUTKY BYJIKaHIYHOI AisuibHOCTI. KpemeHucTi mopoau, siki 3abapBiieHi
OKCHJaMHM 3aJli3a 1 MapraHiio B YEpPBOHI, )KOBTi, KOPUYHEBI, 1HO1 3€JIeH] KOJIbOPH, HOCATh Ha3BY
Awmu. Le rapauii MaTepian A BUTOTOBJICHHS JEKOPAaTUBHUX BUPOOIB 1 MPUKpac.

Boxcumu yTBOPIOIOTBCS B YMOBAxX >KapKOro i BOJOroro KiiMary HpU XIMIYHOMY pO3KJIaJaHHI
MOJIbOBOILMATOBUX Tipchbkux mopia. Komip cBiTio-cipuii, uepBonuid, Oypuil. IlepeBinkinaneHi
60oKkcuTH OYBalOTh 03€pHOT0 200 MOPCHKOT'0O IMOXOKEHHS. 3a Oy10BOIO 11€ yXKi MOPUCTi a00 MIITBHI
MIOPO/IN 3 OOJIITOBOIO CTPYKTYPOIO. 3aCTOCOBYIOTHCS J11 BUPOOHHUIITBA AJIFOMIHIIO.

Esanopumu. Mopcbka Bojia MICTUTB 01151 3,5 % pO34MHEHOI TBEPJOi peUYOBHHU. Y BHUMAIKY il
BUIIAPOBYBaHHSA B 3aMKHYTOMY OaceilHl yTBOPIOIOTbCS MEepEeHAaCHY€HI PO3YMHMU 1 BiIOYBa€ThCS
MOCTII0BHE BUIAJAHHS Py OCaIiB:

CaCO3— CaMg(COs),—  CaSO42H0— NaCl — KCl
KaJIBIIUT JIOJIOMIT rimc KaM’siHa CUIb  KaJIiiiHl coul

Kaumiitsi couni 3ycTpivaroTbes piKo, TOMY IIO IS iX YTBOPEHHs HEOOXiHI eKCTpeMaibHi YMOBH
BUIIAPOBYBaHHS, a BOHM JOCATAIOThCS HewacTo. B icTopii 3eMiai Biiomi Mepiojiu KapKoro KiimMarty,
KOJIM BUHUKAJIM CIPUSATIIMBI YMOBH JIJIs1 yTBOPEHHS COJICHOCHHUX TOBII MOTYXHicTio Oibie 500 M Ha
TEPUTOPII IeKIJIbKa COTEHb KB. KM. Lle 1eBOHChKUH, MepMChKUI 1 HEOTEHOBUM MEPI10IH.
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B nesxux mycTenpbHUX 03epax CoJli pO3YMHEH] B 1HIIIH MPOMOPIIii MOPIBHSIHO 3 MOPCHKOIO BOJIOIO,
1 B HUX YTBOPIOIOTHCS COJIi OOpY, BiIKIIaAM 3 BUCOKMM BMICTOM HITpaTy HATPilO, KaJHOI CeTiTpH Ta
IHITUX CTIOJYK.

XeMOreHHI 0CcaJI0BI MOPOIU 3HAXOAATh IIMPOKE 3aCTOCYBAHHSA B PI3HHUX Taly3sX MPOMHCIOBOCTI.
3 BamHAKIB LUIAXOM ONAJIOBaHHS BUIOTOBIAIOTh BalHO, iX BUKOPUCTOBYIOTH fAK (IIoC B
METaTypriiiHI{ MPOMUCIOBOCTI, B SKOCTI HAMIOBHIOBAaYa B OYIIBHUIITBI. [3 3aTi3UCTUX 1 MapTaHIIEBUX
BinKiaaiB Buiy4aroTh Fe 1 Mn, 3 6okcuTiB — amomidiii. KpemeHuCTI opoau BUKOPUCTOBYIOTh SIK
JeKOpPaTUBHUI MaTepian; KaM’siHi coJli BAKOPUCTOBYIOTh B XapuOBiil MPOMHUCIOBOCTI, a KaJliiiHi — 5K
no0puBa 1 XIMIYHY CHPOBHUHY.

OpraHoreHi TOPoJIM YTBOPIOIOTHCS B PE3YJIbTaTl JKUTTEAISUTLHOCTI OpPraHi3MiB.

BanHsku opraHoreHHOro oXoJKEeHHs CKJIAJal0ThCs 3 PEHITOK BAaITHAKOBUX YEpENalloK BOJHUX
TBAapUH 1 BOJOPOCTEH, SIKi KWK B MOPSX 1 03epax. Yepenawnuxu CKIAAAIOTHCS 3 MYIIENb Pi3HUX
MOJTFOCKIB (3a3BHYail JBOCTYJIOK 1 TacTPONON); Kpetida — 3 BAIHAKOBHX CKEJICTIB HAMAPIOHIMINX
OJHOKJIITHHHUX BOJIOPOCTEH 1 HAWIIPOCTIIINX OpPTaHi3MiB.

Onoxu — KPeMEHHUCTI MOpOIH, SIKi CKIQAaThesl 3 3epHATOK onany SiO2'nH20 3 momimkamu
KPEMEHEBUX CKEJIETIB JPiOHIX OpTraHi3MiB.

Hiamomim noniOHuUM 10 Tpemeny, ajlle B HbOMY Kpalle 30eperiaucs KpeMEeHEBl LIKapiylKH
J1aTOMITOBUX BOJOPOCTEH.

Buxonne gycinns yTBOPIOETbCS 3a PaxyHOK PpO3KJIAaJaHHS POCIMHHHUX PELITOK 0e3 JO0CTyIy
MOBITPs. 3aJIeKHO BiJl BMICTY BYTJICIIO BUKOITHE BYTULISI MOAUISIOTH HA Oype, KaM sTHe 1 aHTPAIUTH.

T'oproui crnanyi — TIIMHKACTI, BaITHAKOBI 00 KPEMEHHUCTI 0CaJ0B1 MOPOJAHM 3 BMICTOM OpPraHi4HOL
peuoBuHH (KeporeHy) B KimbkocTi 10-80 %.

Hagoma — npoayKT nepeTBOpeHHs OPraHiKd B yMOBaxX BUCOKHX TUCKIB 1 TeMreparyp. OCKiIbKU
HadTa JIerma 3a BOoJAy, BOHA MEPEMILIy€eTeCs y BUIIE JIe)Kadl MIapu 1 HAKOMMMYYETHCSI B MOPOIAX-
KosekTopax. Ha Burmsan me wmaciasHucra piapHa Oyporo, TEMHO-KOPUYHEBOTO, 4YEpPBOHO-
KOPUYHEBOTO, 1HO/II 3JIeTKa >KOBTYBAaTOTO KOJILOPY.

Bypuitun — 3aTBepisia cMoIa XBOMHUX JIepeB, NEPEBAXKHO MaeOreHoBOro Biky (25-30 muH. p.).
3a3Bryail 11e cMoJIa IPEBHIX SUIMHOK, SIKa TapHO 30epiraeThCs B NPUOEPEKHUX MIMIAHUX BIIKIAAaX.

YepenanrHuku —00IUIIOBaIbHUIN MaTepian B OyaiBHULTBI. Kpeiina 3acTocoByeThCs B IIEeMEHTHIH,
CKJISIHIN, TYMOBiH, manepoBiii MpoMHUCIOBOCTAX. OTOKM BUKOPUCTOBYIOTH ISl OYMIICHHS IYKDY,
POCIIMHHUX 1 MIHEpaJbHUX ONii, B aOpa3uBHINA, XIMIUHIA Ta IHIIMX Taly3gX HPOMMCIOBOCTI.
JliaToMiT 3acTOCOBYEThCS it (DITBTPYBaHHA KHCIOT, TEPMOi30JISIii, IMOJIPOBKH METaTigYHUX
BUPOOIB, B IIEMEHTHiH npomuciaoBocti. Kaycmobionimu (BUKOIHE BYTULIA, TOpd, rOprOYl CIAHII),
Ha()Ta 1 ra3 — MajguBO 1 OCHOBHI JDKepena eHeprii s JroAcTBa. 3 HAQTH OTPUMYIOTH O€H3MH,
KEpPOCHH, Pi3Hi 3MalllyBaJIbHI MacTuIa; HadTa — He3aMiHHA CUPOBHMHA JJIsl XIMIYHOI IPOMHCIIOBOCTI.
BypmTHH BHKOPHCTOBYEThCS B SIKOCTI PI3HOMAaHITHUX BHpOOIB B IOBENIpHIM cmpaBi, a s
BUTOTOBJICHHSI SIHTApHOI KHCJIOTH, JIaKy, JeSKUX MEAWYHMX T[IpernapariB 1 pEakTUBIB; B
eJIEKTPONPUIIAIaX 3aCTOCOBYETHCS SIK 130JIATOP.

Iumanns 0na camonepesipku
1. Ax knacughixyroms maemamuuni nopoou?
2. Hu mooice KOMp MazmamuyHoi nopoou 6Kka3yeamu Ha ii XiMivHUt cknao?
3. llJo maxe cmpykmypa i mexcmypa 2ipcvkoi nopoou?
4. Ak 3a 306HIWHIM 8USTA0OM GIOPIZHUMU STUOUHY MACMAMUYHY NOPOAY 810 BUIUMOI?
5. Ha womy ocnosana knacugixayis memamopghiunux nopio?
6. Axi nopoou € mamepuncoKumu 01 Memamoppizmy CraHyoeamux nopio?
7. Hxi nopoou € mamepuHcoKuMu 011 Memamop@izmy HeCiaHyo8amux nopio?
8. Ak knacugixyroms ocadosi nopoou?
9. B aKux ymo6ax ymeoproiomucsa XeM0o2eHHi Nopoou?
10. IL]o make esanopumu?
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7. KOPUCHI KOITAJIMHU TA METO/IY MOIIYKIB IX POIOBMUII]

7.1. llonsaTTs Ta KiIacudikamis KOPUCHUX KOMAJIUH

KopucHi konamuHu — 1€ TPUPOAHI MiHEpaTbHI yTBOPEHHS OpPraHiyHOrO ab0 HEOPraHidYHOTO
MMOXO/[KEHHS, 1110 ChOPMYBAIUCS B HAApax 3eMJIi BHACTIAOK re0JIOTYHUX MTPOIIECIB Ta MOXKYTh OyTH
BUKOPUCTaHI B TOCIONAPCHKIM iSUIBHOCTI 32 YMOBH TEXHIYHOI JOCTYHHOCTI ¥ EKOHOMIYHOI
JOLUIBHOCTI iX BUIOOYTKY. BOHM CTaHOBIATH MartepiajibHy OCHOBY PO3BUTKY IPOMMCIOBOCTI,
SHEepreTHKY, OyTIBHHUIITBA Ta THIIUX TaTy3ei eKOHOMIKH.

I'eosioriyHo0 (OpMOIO ICHYBaHHS KOPUCHUX KONAIMH € podosuuye — NMPUPOJHE CKYIMUCHHS
MiHEpaIbHOI PEYOBUHH B MEKaX MEBHOI JIJISTHKH 3€MHOI KOPH, SIKE XapaKTepU3y€eThCsl BU3HAYEHOIO
¢dbopMoOI0, po3MipaMu, YMOBAMHU 3aJSiTaHHS Ta SKICHUMHU IOKa3HUKaMU CHUpPOBHHHU. CyKYIHICTb
POJIOBHII 1 TPOSIBIB YyTBOPIOE MiHEPAILHO-CUPOBUHHY 0a3y JIepKaBH.

@dopMyBaHHsS KOPHCHUX KOIQJIMH IOB’s3aHE 3 JI€I0 €HJOIeHHUX (MarMaTu3M, MeramopdisM,
TEKTOHIYHI pyXH) Ta €K30TCHHUX (BUBITPIOBAHHS, 0CaJOHAKOIIMYEHHS, T1iporeHes3) mporecis. Biarak
iX kiacudikalis IpyHTY€ThCSl HA TEHETUYHHUX, PEYOBUHHUX Ta TOCIOAAPCHKUX O3HAKAX.

I'enemuuna knacughikayis KOPUCHUX KOMAJIMH 0a3y€ThCcS Ha YMOBAxX i MexaHi3Max (pOpMyBaHHS
MiHEepalbHOI PEUOBHHH.

1. Eamorenni pogoBuia (GpopMyrOThCsS BHACHTIIOK BHYTPIIIHIX MPOIECiB 3eMIli, OB’ A3aHUX 13
MarMaTU4YHOIO IiSIBHICTIO Ta MeTaMop(dizmom. /1o HUX HaNeXKaTh:

e MarmMaTH4HI POJIOBUINA — YTBOPIOIOTHCA MiJ Yac KpHcTamizauii MarmMu Ta AudepeHmiaii
MarMaTHYHUX PO3IUIAaBiB (HAPUKIIA, XPOMITH, TATAHOMAarHETUTH, HIKEJIEBI Pyan);

® TErMaTHTOBI POJOBHINA — TOB’sI3aHI 3 MI3HIMH CTaisIMH KpHcTamizamii marmu (JTiTii,
OepuITiid, piAKICHO3EMEJbHI €JIEMEHTH);

e TiApoTepMaibHI POJOBHINA — BUHUKAIOTH YHACHIJIOK OCAKEHHS MIHEpaliB 13 Tapsuux
BOJHHX PO3YUHIB (30JI0TO, MiJlb, CBUHEIb, [IUHK);

e eraMOp(OreHHl poJOBUIIA — YTBOPIOIOTHCS MiJ BIUIMBOM BHCOKHMX TEMIIEpAaTyp 1 THCKIB
(rpadit, Mmapmyp, A€sKi 3aJ1i3HI pyaAn).

EnporenHi nokiaau 4yacto NpuypoueHi 10 CKIaJA4acTUX IMOSCIB, 30H TEKTOHIYHUX MOPYLIEHb Ta
MarMaTHYHUX MacHBIB.

2. EK30reHHI po/ioBHUIIa MOB’sA3aHl 3 MpolecaMy, 110 BiAOYyBalOThCA HAa MOBEpPXHI 3eMil abo B
NPUITOBEpXHEBUX HIapax jJitocepu. Cepen HUX BUALISIOTh:

e ocanoBi pomoBumia (GOpMYyIOThCS B OaceifHaX HAKOMHUYEHHS BIAKIAiB (BYyruuis, HadTa,
MpUPOAHUH Ta3, pochoputn);

® XEMOTeHHI (€BMOPUTOBI) YTBOPIOIOTHCS BHACHIZOK XIMIYHOTO OCQ/KEHHS 3 PO3YMHIB
(kaM’sTHa CiJTb, KaJIilHI COTi, TIIC);

e 0iOreHHI MOB’sI3aHi 3 JiSUIbHICTIO OPraHi3MiB (BaITHAKU OPraHOI'€HHOTO MOXOKEHHS, FOPIoYi

CJTaHI);

® pO3CUIHI poJoBHIIA — (HOPMYIOTbCS BHACHIAOK pPYyHHYBaHHS MEPBHUHHUX MOKIAAIB 1
HAaKOMMYEHHS BaXKUX MIHEpaJliB y pyciax pidyok abo Ha y30epexoksax (30J10To, IUIaTHHA,
UTBMEHIT).

Ex3orenHi pogoBuIa XapakTepu3yrThCA CTPaTH()IKOBAHICTIO Ta TICHUM 3B’SI3KOM 13 TIEBHUMU
JiTonoro-QamniaJbHUIMUA YMOBaMHU.

3 MpakTUYHOI TOYKH 30pYy HAMOLIbII MOMIUPEHOIO € Kiacudikallis 3a HalpsiMOM BUKOPHCTaHHS,
TOO0TO 2ocnodapcvka (ekoHoMiuHa) Kiacudikanig. TyT BUIUISIOTh:

1. ITanuBHO-eHEpPreTHYH1 KOPUCHI KOMAJIIMHU: KaM’siHe Ta Oype BYruuis; HaTa; NIpUPOJHUN ra3;
TOop(; TOproYi CIaHIli; ypaHOBI PyAH.

BoHu € 0CHOBOIO eHepreTHYHOro OanaHcy AepiKaBH.

2. PynHi KOpUCHI KONAJIMHU — 1€ MPUPOJIHI YTBOPEHHS, 110 MICTATh MeTalu abo iX CHOJIYKH B
MIPOMHUCJIOBUX KOHLIEHTpAlLisiX. BuAUIfAoTh: 4OpHI MeTanu (3ani30, MapraHellb, XpoMm); KOJIbOPOBI
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MeTaau (Mifb, CBUHEIb, [IMHK, aTIOMIiHII); 0J1aropoiHi MeTaau (30J10T0, Cpidi1o, MIaTUHA); PIAKICHI
Ta pO3CisHI eeMeHTH (JTiTil, repMaHii, HI1H).

3. HepyaHi KOpuCHI KOMAJIWHM, SIKI HE MICTATh METAIIB y MPOMHUCIOBUX KOHIEHTpAIIAX 1
BHUKOPHCTOBYIOTHCS K XiMiuHa a00 TEXHIYHA CUPOBHHA: cipka; Gpochoputu; 6aput; rpadit; KaoiiH.

4. byniBenbHa CUpOBHHA — BUKOPHUCTOBYETHCS Oe3mocepeIHh0 ado Micis MiHIMaIbHOT 00pOOKHU:
TpaHIT; BaIHSK; TJIMHA; MICOK; MICOiHb.

3a gizuunum cmaHoM KOPUCHI KONAJWHU MOAUIAIOTECSA Ha: TBEpi (pyau, BYTULIs, COJIi); PiaKi
(nadra, MiHepaIbHI BOAM); Ta30MOAI0H] (IPUPOIHUIA ra3, Teliif).

3a mopghonociero noxnadie PO3PI3HAIOTH: IIACTOBI; KWJIBHI; JIIH30MOAIOHI; IITOKBEPKOBI,
MacHBHi. Y MOBH 3aJIATaHHS BU3HAYAIOTH CIIOCIO po3po0Kku (Kap’ epHuil a0 MIaXTHUI) Ta EKOHOMIYHY
€(eKTUBHICTh BUIO0YTKY.

[TOHATTSI KOPUCHUX KOTIAIMH € KOMIUIEKCHUM 1 OXOTUTIOE T€0JIOT1UH1, TEXHOJIOTIYHI Ta EKOHOMIYHI1
acTeKTH. IX Knacuikallis 3/1iiCHIOEThCS 32 PI3HUMH KPUTEPisMU — FeHeTUYHMMH, TOCTIOIAPCHKIMH,
¢iznyanMu Ta Mopdonoriunumu. Taka OaraToBuMipHa cucTeMarTh3alis 3a0e3redye HayKOBe
OOIpYyHTYBaHHS MOIIYKIB, PO3BIJAKM Ta PalliOHAJHLHOTO BUKOPUCTAHHS MiHEpPaIbHO-CUPOBUHHHX
pecypciB, IO € CTPATETTYHUM YMHHHUKOM CTaJIOTO PO3BHUTKY CYCITIIHCTBA.

7.2. MeToau nomykKiB i po3BilKu poJ0BHUIL

[Tomyku Ta po3BiJKa POJOBUII KOPUCHHUX KOMAIMH € CKJIAJHOIO OaraTOpiBHEBOIO CHUCTEMOIO
HAYKOBO-TIPAKTHMYHHUX 3aXOJiB, CIPSMOBAHWX HA BUSBJICHHS, SKICHY Ta KUIBKICHY OIIHKY
MiHEpaJIbHOT CHUPOBUHH. METOOJIOTIYHOI0 OCHOBOIO IIMX POOIT € TOEIHAHHS TIeOJIOTYHOTrO
MPOTHO3YBAHHS, IHCTPYMEHTAJIbHUX BUMIPIOBaHb 1 EKOHOMIYHOTO aHATi3Yy.

I'eonociuni memoou CTaHOBIATH (YHIAMEHT TI'e0JOrOpO3BiYyBAJLHOIO MPOLECY, OCKUIBKH
3a0e3neuyroTh 0e31ocepeIHE BUBYCHHS PEYOBUHHOTO CKIIAy Ta CTPYKTYpPHOI OyZ0BH HATP.

I'eosioriyde kapTyBaHHs nependayae: BCTAHOBJICHHS JITOJONIYHOIO CKJIALy MOpPiA; BU3HAYCHHS
cTpaturpadiyHOTO TOJOKEHHS TOBII, aHaji3 TEKTOHIYHUX TOPYIIEHb; BHUSBICHHS O3HAK
PYIOHOCHOCTI (pyIOTIPOSIBU, 3MIHH MOPI).

Pe3ynbTaToM € CTBOPEHHS T'€0JIOTIYHUX KapT pizHux MacmTabis (1:200 000; 1:50 000; 1:10 000),
II0 CIYTYIOTh OCHOBOIO JJIsl IIPOTHO3YBAHHS POJIOBHIII.

Ha ocHOBI cmpykmypno-mekmoniunoco ananizy BUBYAIOTHCSA: CKJIQAYAcCTI  CTPYKTYpH
(aHTHKJIIHAI1, CHHKJIIHAM1); pO3PUBHI MOPYIIEHHS (CKUIU, HACYBH); 30HU PO3TSTHEHHS Ta CTUCKY.

Oco61uBO BaXJIMBUHN 1€ METOJ MpHU MOUIyKax Ha(TOBHX 1 Ta30BUX IMACTOK, JIOKATi30BAHUX Y
MeXax aHTHKITIHATBHUX CTPYKTYpP a00 JITONOTIYHUX EKpaHiB.

Ilempozpaghiuni ma minepanociuni 0ocniodcenHss BKIIOYAIOTh MIKPOCKOMIYHUNA aHai3 ILTiQiB,
BU3HAYECHHS MIHEPAITBHOTO CKJIAIY, TEKCTYD 1 CTPYKTYp mopia. Lle 103Bosisie BCTAHOBUTH T'€HETHYHHNA
THUI POJIOBMIIA TA IPOTHO3YBAaTH HOT0 MNIMOMHY 1 MacIuTalu.

T'eoghizuuni memoou 6a3yr0Thcs Ha peecTpallli GI3UYHUX TOJIB 3eMJIl Ta iXHIX aHoMaiii. Boru
J03BOJISIFOTh  OTPUMYBATH 1H(OpMaIilo NMpo TIHMOMHHY OyaoBy 0e3 MOpYyIIEHHS T'e0J0riyHOIro
CepeloBUILA.

CelicMOpO3BiJIka — METOJl IPYHTY€ThCSl Ha IOIIUMPEHHI MPYXHUX XBWIb Yy Hajpax. OCHOBHI
pizHOBUAM: MeToA BiaOuTHX xBuwib (MBX); Mmetos 3anomienux xBuib; 3D-celicMopo3Biaka.

CelicMOpO3BiJIKa € KIJIIOYOBOK IMpPH TOMIyKaX BYIJIEBOJHIB, OCKUIBKHM JI03BOJISIE JETaIbHO
MO/IEITFOBATH TTACTKU Ta BU3HAYATH TTHOWHY TIPOJTYKTHBHUX TOPU3OHTIB.

MarniTopo3Bizika 6a3yeTbcsl Ha BUMIpIOBaHHI Bapialliii MaraitHoro noss 3emii. EdexkruBHa mms:

MOIIYKIB 3aJi3UCTUX KBApLMTIB;, BUSABIECHHS MarMaTUYHUX TUI; JOCHIDKEHHS CTPYKTYp
YKpaiHCBhKOIO IIUTA.

I'paBipo3Biika BUKOPHCTOBYE PI3HMIIO T'YCTUHHU TIPChKUX MoOpia. Jlae 3Mory BCTaHOBIIOBATH:
ITUOMHHI IHTPY3UBHI MaCHBH; COJISIHI KYTIOJIM; TEKTOHIUHI 3aNIaIuHH.
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EJ'ICKTpOpO?)BiI[Ka — MeToau CJICKTPUYHOI'O 30HAYBAaHHA JO3BOJISIFOTH BU3Ha4YaTu

eJIEKTPONPOBIAHICTH TIOPia. OcobauBO e(peKTUBHI MPH MOIIYKaxX: MiA3EMHHUX BOJ; CYIb(QIAHUX PY/I;
30H TPIIIMHYBATOCTI.

Teoximiuni memoou CpsIMOBaHI Ha BUSBJICHHS OPEOJIIB PO3CIIOBAHHS XIMIYHHX €JIEMEHTIB, IO
(OpPMYIOTBCSI HABKOJIO POIOBUIIL.

OCHOBHI HampsSIMH: TPYHTOBO-T€OXIMiYHA 3OMKA; T1IPOreOXiMIYHI JOCTIKEHHS; 010Te0XiMiuH1
METO/M; Ta30Te0XiMIYHI TOCTIKEHHS (METaH, PaJoH).

'eoxiMiyHi aHOMaTii YacTO MEpPEAYIOTh BIAKPUTTIO NPHUXOBAHUX POJOBHIN 1 € BaXIMBUM
€JIEMEHTOM ITPOTHO3YBaHHSI.

byposi pobomu ma 2ipnuui supooxu.

BypinHs € 3aBepmiagbHUM 1 HaWOLIBII JOKA30BHM METOJOM PO3BiAKUA. BUIM pO3BigyBaJIbHOTO
OypiHHS: KOJIOHKOBE (i3 BiZOOpPOM KEpHY); yJapHO-KaHATHE; POTOpHE; IIMOOKE MapaMeTpuvHe
OypiHHA. AHani3 KepHa JIO3BOJIAE BHU3HAYUTU: TOTYXKHICTh TIOKJIAAy; SKICTh CHPOBHHH,
T1IpOTre0JIOTIYHI YMOBH.

lNpuuyi BupoOku (mrypdu, TpaHiei, MITOJIbHI) 3aCTOCOBYIOTHCS JUIS JIETAIBHOTO BHUBUYEHHS
[TOBEPXHEBUX 200 HEMNIMOOKUX POJOBHILL.

7.3. ETanu reos1oropo3BiayBajJibHUX pooiT

OCHOBHMMHM €Tanamy reojoropo3BiyBalIbHUX POOIT €: PerioHaNbHI JOCTII)KEHHSI — BUSBICHHS
MEPCIEKTUBHUX TEPUTOPIH; MOUTYKOBI POOOTH — BCTAHOBJICHHS HAsSBHOCTI KOPHCHOI KOIIAJIMHU;
norepeHs po3BiKka — BU3HAUYEHHs MacITadiB MOKIIaAy; JeTalbHa PO3BiJIKa — MiIpaxyHOK 3aracis i
TEXHIKO-€KOHOMIiYHa OI[iHKa; POMHCIIOBA IMiJrOTOBKA POJIOBHINA.

KoMmriekcHicTh 1 MoeTanHicTh €  (QyHIaMEHTaTbHUMHU METOAOJOTIYHUMU  MPUHIIUIIAMU
opraHizamii TeoJIoropo3BimyBaIbHUX pOOIT. BoHM 3a0e3meuyroTh HAyKOBY OOIPYHTOBaHICTb
MPOTHO3YBAaHHSA, MIHIMI3AIlll0 TEOJOTIYHUX PHU3HMKIB Ta EKOHOMIYHY JOLLUIBHICTE OCBOEHHS
MIHEpaJIbHO-CUPOBUHHOI 0a3u. CHCTeMHHI XapakTep IMOITyKOBO-PO3BIIYBAIILHOTO TPOIECY
3YMOBJICHMH CKJIQJHICTIO T€O0JIOTIYHOI OyZ0BU Hajap, 0araro(akTOPHICTIO PYAOyTBOPIOBAJIBHHX
MPOIIECIB Ta HEOJAHOPIHICTIO IPOCTOPOBOIO PO3IOJILTY KOPUCHUX KOMITOHEHTIB.

[IpuHIMI KOMIIJIEKCHOCTI nepeadavyae IHTErpOBaHE BUKOPUCTAHHS METOJIIB PI3HOI MPUPOIU —
reOJIOTIYHMX, re0(i3UUHUX, TEOXIMIYHUX, T1JPOTreoJIOTIYHUX Ta IHXKEHEepHO-TeooriyHuX. XKozeH i3
3a3HAYE€HUX METOJIB HE € YHIBEpCaJbHUM; KOXKEH 13 HUX BiJoOpa)kae JHIIE OKpPEeMi acHeKTH
reoJIOTIYHOr0 cepeloBuIa. Binrak JOCTOBIPHICTH iHTEpHpeTalii JOCATA€ThCS NUIIXOM B3a€MHOIO
JIOTIOBHEHHS Ta KOPEJIALii pe3yJbTaTiB.

KommiekcHIiCTh peantizyeTbesi depe3: OTpUMaHHs iH(opMalii 3 JeKUIbKOX €TamiB PO3BIJIKH;
MOPIBHSUIBHUHN aHaJli3 HEe3aJIe)KHUX JAHUX; TIO€TAalTHE YTOUYHEHHS T'€0JIOTTYHOI MO/IeNl; 3aCTOCYBaHHS
KUTbKICHUX METO/IB 00pOOKH pe3yNbTaTiB.

Takum ynHOM QoOpMye€eThCsl IHTErpajgbHa MOJIENb POJOBHINA, SIKa BpPaxoBye HOro mMopgosorito,
PEUOBMHHUHN CKJIAJ, T1JIPOr€0JIOTIYHI YMOBH Ta CTPYKTYPHO-TEKTOHIUHI OCOOIMBOCTI.

['eonmoropo3BimyBanbHl POOOTH 3AIMCHIOIOTHCS BIMOBITHO /IO MPUHIIUAITY TIOCTYIIOBOTO TIEPEXOTY
BiJl 3arajJbHOTO J0 KOHKPETHOTro. Taka Jorika J03BOJISE PAliOHATBHO PO3MOMUIATH (hiHAHCOBI Ta
TEXHIYHI PECYPCH, 30CEPEKYIOUH X Ha HAOUTBII MEPCIEKTUBHUX JUISTHKAX.

1. PerionanpHO-nporHo3Ha cragis. Ha miit cranii 37iiicHIOEThCS aHali3 reojoriyHoi OyI0BU
BEJIMKUX TEPUTOPIH i3 METOI0 BUSBIICHHS MEPCHEKTUBHUX CTPYKTYPHHX 30H. BHUKOPHCTOBYIOTHCS
y3arajibHEH1 MaTepiajy reoJoriyHOro KapTyBaHHs, JaHl PerioHAIbHOI re0(i3UKH Ta TUCTAHLIHHOTO
30H/IyBaHHsA. Pe3ynapratoM € (opMyBaHHS IMPOTHO3HUX MOJENEH PYyAOHOCHOCTI Ta BHIIUICHHS
MOIITYKOBUX IUIOIIL.

2. TlomrykoBa crTajis CcHOpsAMOBaHAa Ha JIOKATI3AIll0 KOHKPETHUX OO0 €KTIB MOXKIUBOTO
PYJIOHAKOMMUYEHHS. 3aCTOCOBYIOTHCSI JeTallbHI Teo(i3WuHI 3WOMKH, TEOXIMIYHI JTOCIHIKEHHS,
MapuIpyTHi 00CTeKEeHHs Ta MOBEpXHEBl TipHUYl BUpoOKkH. Ha 1ipoMy eTami BCTaHOBIIOETHCS (akKT
HasBHOCTI MiHepaJtizallii Ta OLIHIOETHCS 11 IPOMHUCIIOBA MEPCIIEKTUBHICTD.
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3. Ilomepennss po3Biaka. Meroro € Bu3HaYeHHS Mopdosorii mNokiagy, IHoro sSKiCHHX
XapaKTepUCTUK Ta OPIEHTOBHUX 3amaciB. BUKOHyeTbcs OypiHHS 1O DPO3PIIKEHIH Mepexi
CBEP/IIOBHH, 3/11MCHIOETHCA TAOOPATOPHUM aHalli3 KEPHOBOTO MaTepialy, MPOBOJUTHCS MEPBUHHUIN
MipaxyHoK 3anaciB. OTpuMaHi JaHi JO3BOJISIOTH 3pOOUTH BUCHOBOK 1010 JOUIIEHOCTI TOJATBIITUX
1HBECTHULIN.

4. JleranpHa posBigka. Ilependavae yTOYHEHHSI TEOJIOTIYHOT MOJETI POJOBHINA 3 BHCOKUM
CTYNEHEM TOYHOCTI. 3MIMCHIOETHCS YIIITLHEHHS MEPEXi CBEPIIIOBUH, TPOBOIATHCS Tl POreOIOT14HI
Ta 1H)XKEHEPHO-TCOJIOTIYHI JIOCIHIPKEHHsS, BHUKOHYETHCS TEXHIKO-EKOHOMIUYHE OOIPYyHTYBaHHS
MIPOMHCIIOBOTO OCBO€HHA. Ha mii cTaaii BH3HAYAIOTHCS 3alacH BIAMOBITHUX KaTEroOpii
JOCTOBIPHOCTI.

5. ExcrutyataniiiHa po3BiJka MPOBOJUTHCS MapaielbHO 3 BUIAOOYTKOM KOPHCHOI KOMAJIMHU 3
METOIO OTIEPATUBHOTO YTOYHEHHS T'€0JIOTIYHOT OyI0BH Ta KOPUTYBAaHHS TEXHOJIOTIYHUX HapaMeTpiB
pO3po0KH.

Opranizarisi T€0JIOTOpO3BiAYBATBHUX POOIT MiAMOPAIKOBYETHCS NPUHIMITY 1€papXidyHOCTI, MO0
TMOJIATAE Y TIOCTiAOBHOMY 3MEHILIEHH]1 MacIiTaly JOCiKeHb 1 301IbIIeHH] CTyNeHs aeTanizamii. Ha
perioHaIbHOMY piBHI aHAJII3YIOTHCS BEJIMKI T€OCTPYKTYPHI OJMHHII; HA JTOKATHPHOMY — KOHKPETHI
pyIHi Tina Ta ix BHyTpimHs OynoBa. Takuii miaxin 3abe3nedye ONTUMalIbHE CIIBBITHOIICHHS MiX
BapTICTIO POOIT 1 TOYHICTIO OTPUMAHHX PE3YJIbTATIB.

CydacHa TeoJIorOopo3BiiKa XapaKTEpU3Y€EThCS AKTUBHUM BIPOBADKCHHAM TeoiH(OpMaliifHuX
CUCTEM, TPUBUMIPHOTO MOJICITFOBAHHS T METOJ[IB CTATUCTHYHOTO aHAJII3y BEJTMKUX MACHBIB JaHHX.
[udposa iHTerpallis J03BOJISIE CHHTE3YBATU PE3yJIbTaTH MOJBOBUX, TaOOPATOPHUX 1 reo(i3nIHIX
JOCTIKEHDb Y €IMHOMY iH(popMariiitHoMmy cepenoBuiii. Lle miaBuiye 06’ €KTUBHICTD iHTEpIIpETaIlii
Ta crpuse GOpMyBaHHIO TPOrHOCTUYHUX MOJIENIEH 13 BUCOKUM PIBHEM HAJlIHHOCTI.

HeBin’eMHOIO CKJTaJOBOIO KOMITJIEKCHOTO ITiJIX0O/Ty € KUTbKICHA OIlIHKA JIOCTOBIPHOCTI OTPUMAaHUX
naHux. BoHa BKJIIOYa€e: CTAaTUCTHUHY 00pOOKY pe3ysibTaTiB OMpoOyBaHHs; Kiacu(iKalliio 3amaciB 3a
CTYIIEHEM pO3BIAAHOCTI; €KOHOMIUHY OILIHKY €(QEeKTUBHOCTI pO3pPOOKHU; aHaji3 IeoJIOTIYHUX Ta
TEXHOTCHHHUX PU3HKIB.

UuM BUIIKK piBEHBb MIATBEPIKEHHS 3alaciB HE3AJIEKHUMHU METOJaMH, TUM OllbIlla HaAiiHICTh
re0JI0ri4HOT MOJIeNi Ta MeHIIIa HMOBIPHICTh €EKOHOMIUHHUX BTpAT.

KommiekcHICTh 1 HOCHIIOBHICTh 3aCTOCYBaHHS METOJMIB IMOWIYKIB Ta PO3BIIKA POJOBHIL
CTaHOBJIATH KOHIENTYalbHY OCHOBY CYYaCHOI I'e0JIOrOpO3BidyBalbHOI MisBHOCTI. IX peamizaris
3abe3neuye CHUCTEMHICTh JOCITIJDKEHHS HaJp, ONTUMI3aIll0 PEeCYpCHMX BHUTpaT 1 IMiJABUIICHHS
JIOCTOBIPHOCTI OL[IHKHA MIHEPAJIbHO-CUPOBUHHOI 0a3u. Y CydyacHUX yMOBAaXx Il IPUHIIMIINA HAOyBalOTh
0COOJIMBOTO 3HAYEHHS Yy 3B’SI3KY 3 HEOOXIIHICTIO palliOHAIILHOTO Ta €KOJIOTIYHO BiAMOBITAIBHOTO
BUKOPUCTAHHS MIPUPOIHUX PECYPCIB.

7.4. 3anacu KOPUCHUX KONAJIUH
3anacu kopucnux xonaaun — 1€ KUIbBKICHO BU3HAYeHUN OOCIT MiHEpaJlbHOI CUPOBHHM B MEXax
poJloBHIIIa a00 HOT0 YaCTUHHU, SIKUH 3a pe3yJbTaTaMU re0J0ropo3BiIyBaIbHUX POOIT BCTAHOBJICHUM
13 MEBHUM CTYINEHEM JIOCTOBIPHOCTI Ta MOX€ OYTH €KOHOMIYHO JOUUIBHUM JJISi TMPOMMCIOBOTO
OCBOEHHHI.
[ToHATTS 3amaciB Ma€ KOMIUIEKCHUHM XapaKTep 1 OXOILIIOE:
e TEOJIOTIYHHUH acleKT — MPOCTOPOBI MeXi, MOP(OJIOTiIO0 Ta YMOBHU 3aJISTaHHS MTOKIaNY;
e SKICHUH acreKT — BMICT KOPMCHOTO KOMIIOHEHTA, TEXHOJIOT14H1 BIaCTUBOCTI;
e EKOHOMIYHMH acleKkT — peHTa0eIbHICTh BUJOOYTKY 3 YpaxXyBaHHSIM CYy4aCHUX TE€XHOJOTIH 1
PUHKOBHX YMOB.
3amacu € OCHOBHUM TTOKa3HUKOM, 1110 BU3HAYAE CTPATETIYHY IIHHICTH POJAOBHIINA Ta HOTO MICIIE Y
MiHEepalbHO-CUPOBUHHIH 0a3i 1epkaBu.
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Knacudikamiss 3amaciB  0a3yeTbcsi Ha piBHI TIeOJIOTIYHOI BHBYEHOCTI Ta JOCTOBIPHOCTI
MiPaxyHKIiB. Y HalliOHAIBHUX 1 MIXKHAPOJHUX CHCTEMaX 3aCTOCOBYIOTHCS Pi3HI MIAXOAH, OJHAK 1X
CYTHICTb TIOJIATAE B OIIHII HAAIMHOCTI OTPUMAHUX JTaHUX.

OcHOBHI KaTeropii 3amaciB 3a CTyIeHeM PO3BITaHOCTI:

1. Po3BinaHi 3anmacu — 1e 00CsATH KOPUCHOI KOTIAJIMHH, MATBEPKEH] JETATBHUMH T'€0JI0TITYHUMU
JOCHIUKeHHSAMHY, OYypiHHAM Ta J1a0OpaTOpHHUM aHali30M. BOHM XapaKTepH3yIOTbCS BUCOKUM
CTYIEHEM JIOCTOBIPHOCTI IIOA0: I€OMETPii MOKIAMy; MOTYKHOCTI ¥ TUIONI MOUTUPEHHS; SKICHUX
MOKA3HUKIB CHpOBHHU. PO3BifaHi 3amacu € MiJICTaBOKO IS TMPOEKTYBAHHS Ta 0OE€3MOCEPEIHBOTO
IIPOMUCIIOBOTO OCBOEHHS POIOBHUIIIA.

2. IlonepeaHpo po3BijaHi 3amacu OLiHIOIOTHCSI HA OCHOBI MEHIII IIJIBHOT MEpEeXki CBEPIIIOBUH 200
ripppunx BUpoOOK. BoHM MarTh [0CTaTHIN piBeHb OOIPYHTOBAHOCTI, OJHAK IOTPEOYIOTH
J0JaTKOBOTO YTOYHEHHS ITiJ] 4ac MOAaIbIIo] pO3BiKM a0 eKCITyaTarlii.

3. IIporuo3Hi pecypcu — 11e niepeadadyBaHi 0OCATH KOPUCHOT KOITAJIMHU, BCTAHOBJICHI HA OCHOBI
T€OJIOTIYHHX MEePETyMOB, AHAJIOTIH 13 MOAIOHIMH POIOBHUIAMH Ta PETIOHATBHUX JTOCIIKEHb. BoHM
MalOTh HIKYUH PIBEHB IOCTOBIPHOCTI Ta CIYTYIOTh OPIEHTUPOM IS TNIaHYBaHHS MTOIIYKOBUX POOIT.

BaxJmBor0 €eKOHOMIYHOIO XapaKTEPUCTUKOIO € MOJILT 3araciB Ha OalaHCOBI Ta 1M03a0aTaHCoBI.

1. BanancoBi 3amacu — 10 Iii€l Kateropii HajexaTh 3amacu, BUIOOYTOK SKMX € €KOHOMIYHO
JOLUTBHUAM 32 CY9aCHUX TEXHIYHUX 1 PUHKOBUX YMOB. BOHU BiANOBiAal0Th BCTAHOBJIEHUM BHMOTaM
1I0J10: MiHIMAJIBHOTO BMICTY KOPHUCHOI'O KOMIIOHEHTA; TIMOMHH 3ajsTaHHs; TiPHUYO-Te0IOTIYHUX
YMOB.

2. Ilo3zabanaHCcOBi 3amacu — II¢ OOCSATH MiHEpaJIbHOI CHPOBHHHU, SKI HA MOMEHT OIIIHKH €
€KOHOMIYHO HEPEHTA0CIbHIMHU 200 TEXHIYHO CKIaJIHUMHU JJs BUA0OYTKY. [IpoTe 3a 3MiHM 1IiHOBOT
KOH IOHKTYPU Y BIIPOBAKCHHSI HOBUX TEXHOJIOT1ii BOHM MOXXYTh OYTH IepeBeleH] A0 Kareropii
0aJaHCOBUX.

[TigpaxyHOK 3amaciB 3[IACHIOETHCS Ha OCHOBI TEOJIOTIYHUX MaTepialiB 13 3acTOCYyBaHHSIM
AHATITUYHUX Ta MATEMAaTUYHUX METO/IIB.

I'eomempuunuii memoo 6a3y€Tbcs Ha BU3HAUYEHHI IUIOLI MOKJIAY, HOTO CepeaHbOT MOTYKHOCTI
Ta TYCTUHM KOPUCHOI KomaauHU. OOCAT OOUMCIIOETHCS SIK JOOYTOK IUIOIII Ha MOTY)KHICTh, 13
MOJTAVTBIITAM TIEPEPAXYHKOM Y Macy.

bnokoBuit Meron nepeadavae MO POAOBHUINA HAa OKPEMI I'€OJIOTIYHI OJOKM 3 ypaxyBaHHSIM
HEOJAHOPITHOCTI CKIaAy Ta CTPYKTypH. s KOXKHOTO OJIOKY OOUMCIIOIOTHCS OKpeMI MOKa3HUKH
3armaciB, K1 3rOZJIOM CyMYIOTBCS.

'eocTaTcTUyHl METOAM  3aCTOCOBYIOThCSI MpPH  CKJIagHIA  Mopdosorii MOKIaaiB  Ta
HEpIBHOMIPHOMY  pO3MOJiIl  KOPHUCHOTO  KOMIIOHEHTa. BHUKOpPHCTOBYIOTH  MaTeMaTH4HE
MO/ICJIFOBAaHHS, Bap1OTpaMHHI aHali3 Ta KoMl toTepHe 3D-MonentoBaHHs.

3amacy OIHIOIOTbCS HE JIMIIE 3a KUIBKICTIO, a ¥ 3a SKICTIO cupoBHHH. s 1bOro
BCTaHOBIIIOIOTHCS KOHOUYii, TOOTO MiHIMaJIbHI BUMOTH JI0: BMICTY KOPUCHOTO KOMIIOHEHTa; BMICTY
IIKIJUTUBUX JAOMIIIOK; (hi3MKO-MEXaHIUHUX BIIACTUBOCTEW; IMMOMHU Ta yMOB 3ansranHs. Konauiii
BH3HAYAIOTh MEXY MiXK TIPOMHUCIIOBUM 1 HEIPOMHCIOBAM 3HAYEHHSM ITOKIIATY.

3amacu KOpPUCHHUX KOINAJIWH HE € CTaTUYHOI0 BEJIMYMHOI. BOHU 3MIHIOIOTHCS IiJ] BIUIMBOM:
pe3yabTaTIiB JOJATKOBOI PO3BIAKH; PO3BUTKY TEXHOJIOTIM 30araueHHs; KOJMBAaHb CBITOBUX IIiH;
€KOJIOT1YHUX Ta HOPMATHBHUX OOMeKeHb. TakuM YNHOM, MiHEpaIbHO-CUPOBHUHHA 0a3a iep>KaBu Mae
IUHAMIYHUN XapakTep 1 oTpedye MOCTIHHOTO MOHITOPUHTY Ta MEPEOLIIHKH.

3arnacu KOPUCHHMX KOMAJIMH € KUIbKICHUM BHPXKEHHSIM MPUPOJHOTO PECYpPCHOTO MOTEHIIaTy
POJIOBHII i BU3HAYAIOTH MOMJIMBOCTI iX MPOMHCIOBOTO OCBOEHHS. IX KIacu(ikallis IpyHTyeThCs Ha
CTYIEHI TeoJIOTiYHOI BUBYEHOCTI Ta €KOHOMIYHOI JOIUIBHOCTI BUIAOOYTKY. IlimpaxyHok 3amaciB
0a3yeThCcs Ha KOMITJIEKCI T€O0JIOTTUYHUX 1 MAaTEMaTUYHUX METO/IIB Ta BPAXOBY€ BCTAHOBJIEH1 KOHIUIIII.

PamionanbHe yrmpaBimiHHS 3amacaMd € KIIOYOBUM YMHHUKOM 3a0€3MEYeHHs €HEepreTHYHOi Ta
pecypcHOi Oe3MeKH IepiKaBH, a TAKOXK BAXKIIMBOIO TEPEyMOBOIO CTAJIOTO PO3BUTKY CYCITIIBCTBA.
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Iumanns ona camonepesipku

1. /latime naykoee 6u3HaA4eHHs NOHAMMS KOPUCHI KONAMUHU MA NOACHIMb U020 2e0N02IUHUL |
EeKOHOMIUHUL 3MICI.

2. Ha axux npuHyunax ipynmyemscs 2eHemuyHa Kiacugikayis KOpUucHux KOnaiun?

3. Axi 6uou ceonocopo3sioysanvHux pobim modceme HaA3eamu?

4. Ilpoananizyiime ponv knacughikayii KOPUCHUX KONATUH Y NIAHYBAHHI 2€0]1020P038i0Y8ATbHUX
pobim.

5. /latime 6u3znauenHs nouAmms 3aNACU KOPUCHUX KONANUH MA HNOACHIMb U020 KOMNIEKCHUU
xapaxmep.

6. AKi uuHHUKU 8DAX0BYIOMbCA NPU OYIHYT 3anacié pooosuwa?

7. Po3skputime cymuicms Kiacugikayii 3anacie 3a cmynenem 2e0102i4Hol 8U84eHOCMi.

8. Oxapaxmepu3zyiime 6a1ancosi ma no3abailaHcosi 3anacu i NOSICHIMb iX eKOHOMIUHEe 3HAYEHHS.

9. Axi ocHo8Hi MemoOou niopaxyHKy 3anacis 3acmoco8yomuvCsi 8 2e0102IYHIl NPakmuyi?

10. Lo make xkoHOuyii i AKy poab 60HU Gidieparomv Y SUSHAYEHHI NPOMUCIOB020 3HAYUEHHS.
pooosuwa?
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8. 'EOJIOI'TYHA TOKYMEHTALIA

8.1. Yac B reoJorii

I"eosioriyamii BiK — 11 Yac, sIKUi MPOMIIOB 3 MOMEHTY OyAb-SKO1 Fe0JIOT1YHOI o1l B icTopii 3emuti
710 HaIOro 4yacy, HalpuKJIaja, yac YyTBOPEHHS 0CaI0BUX TPCHKUX MOPiJl, BUBEP>KEHHS PO3ILIABICHOT
MarMu, KUTTS OpraHi3miB. B reosorii po3pi3HsA0Th aOCOMIOTHUH 1 BITHOCHUH BIK.

[Ixana abCcoMOTHOT T€OXPOHOJIOTI — IIKaJIa, B IKii OCHOBHI PyOeXki Ie€0JIOT14HO1 1CTOPil BUpaXKeH1
B aCTPOHOMIYHUX OJMHUIISIX Yacy — pokax. [|Jis BU3HAYCHHS BiKY 3aCTOCOBYIOTHCS JICKIIbKA PI3HUX
METO/IIB, 3aCHOBAaHUX Ha SIBUIII paJioakTUBHOrO posnany. Ha puc. 8.1 300paxkeHa kpuBa posnangy
panioakTuBHUX ejeMeHTIB. [lomoBuna pagioaktuBHOi peyoBunu 1/2 N posnanaerbes 3a nepion T;
yepe3 nmpomixok dacy 2T 3anummaerbes 1/4 N BUX11HOT pedOoBUHY; Yepe3 MpoMixkok 3T 3anuimaerses
1/8 Nit. 1. Yac T, 3a sskuii po3magaeThcs MOJOBUHA BUX1THOT pai0aKTUBHOI pEUOBHHHU, HA3UBAETHCS
MepioI0M HaITiBpO3MaIy.

N

2

Kiapricme padicakmueinx
aAMeMIE, AKT He PEIILTICR
M| =

@l= =
oz 2

Puc. 8.1. Kpusa poznaoy
PaodioaKmueHUX eieMeHmie

B reoxpoHosorii BUKOPUCTOBYIOTHCS 130TOIM ypyHa, TOPito, pyOifito, Kajio, BYIJIELIO 1 BOJHIO
(tabn. 8.1). Haspani i3otonu HecTaOunbHI. J[sg Toro mo0 BW3HAYUTH BIK, HEOOXIJHO 3HAWTH
CIIBBITHOIIICHHS Bard HOBOCTBOPEHOTO €JIEMEHTY 10 Bard MaTEPUHCHKOTO €JIeMEHTY. BBakaeThcs,
[0 MOXJIMBA MOXHOKa B OLIBIIOCTI BUIMAJIKIB HE MEPEBHIYE ACKUIBKOX BiICOTKIB. PamioakTuBHI
€JIEMEHTHU BIJIIpalOTh POJb aTOMHOIO TOJAMHHUKA, KWW [OYaB BIAJIK 3 MOMEHTY KpuCTami3arii
MiHepaiy. JKoJieH 3 TOBrOKHBYUYHUX 130TOIIIB, sIKi BAKOPUCTOBYIOTHCS B IPAKTHIIL, HE BCTUT 3HUKHYTH
ITOBHICTIO.

Hepiod nanisposnady

Tabnuys 8.1
Ilepioou naniepo3nady padioakmugnux ejiemenmie
Mamepuncovkuii Kinyesuii npooyxm Ilepioo nanisposnady,
i30mon MAPO. POKIB

U Pb>% 4,468

U23s Pb297 0,7038
Th?3? Pb%% 14,008
RbY Srd7 48,8

K40 Ar40 1,30

Ca40
cH N Bchoro 5730 pokis
H? H? BChOro 12,5 pokiB

Tpumiii BUKOPUCTOBYIOTH /ISl BHBUYEHHS MIBHIKOCTI PyXy IMiJ3€MHHX BOJ, MIBHIKOCTI
nepeMillyBaHHs MOPChKOI BOAM a00 BU3HAUEHHS BIKY HE JIy’K€ CTapUX IIapiB CHIXKHUX MOJIIB.

Paoio-eyzneueeuil memod OocHOBaHWII Ha HpuIylleHHi, mo BinHomenns C'Y/C'? B nosiTpi
3aJMIIAETHCA TOCTIMHUM. 3 #Oro /J0MOMOror0 MOKHA BH3HAYaTH 4ac, OOMEXEHHH MpHOINU3HO
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BOCBMUKPATHOIO TPHUBAIICTIO HAIIBPO3Magy, TOOTO CydyacHa TEXHIKa JO3BOJIS€ BU3HAYUTU LIUM
METOJIOM BiK B aiana3oni 10 100 Tuc. pokiB. MeTo MOXKHA 3aCTOCOBYBATH JIO IEPEBUHH, JCPEBHOTO
Byriuia, Ttopdy, KICTOK TBapWH Ta I1HIIMX MaTepiayiB, IO Oarari Ha BYIJICIb, BKIIOYAIOYH
BYTJICLIEBMICHI OpraHi3MH, sIKi BUTATAIOTh 3 IOBEPXHEBUX BOJ PO3UMHEHHMH B HUX Byriels. Pasio-
BYTJIELIEBUI METOJI TOJIOBHUM B apX€O0JIOrii.

Kaniii-apzonosuit memoo. KanieBMicHi MiHepaJId MHUPOKO PO3MOBCIOJKEHI B 3eMHIN KOpi, 1 1eH
METOJ MiAXOAUTH JJIA OLIBIIOCTI mopia. ['ooBHA mpobiieMa Kamii-aproHOBOTrO METO/Ia TMOJISITae y
BUTOKY aproHy 3 Miclsl HOro yTBOPEHHS, OCOOJMBO B PE3yJbTaTi MPOTPIBY MOPiA 3a paxyHOK
3aHypeHHS iX Ha IIIMOMHY a00 BIPOBAKEHHS HEMOAAIIK 1HTPY3ii. B mboMy BUIIaIKy OTpUMaHMMA
BIK TOPiJl MO’KE BIJNOBIaTH HE Yacy BUHUKHEHHS IMOPOJH, a JIUIIE TEPMiHY, SKUH MPOMIIOB Micis
i€l TepMaIbHOI 011, TOOTO KoM 3HOBY mimoB K/Ar-rogunHuk. Meros MoHa 3aCTOCOBYBATH 110
nopiza 3 BikoMm npuHaiiMHi Big 100 Tucsd 10 MUbSAP/IB pOKiB. Binbinoro Miporo, HiX iHIII METOMH,
BiH MOCTYKHB JIJIs KaIiOpyBaHHS IIIKAJIU T'€0JIOTIYHOTO Yacy

Pybéioiti-cmponuyiceuit memoo MOXHa BUKOPUCTOBYBATH JUIA JAaTyBaHHS MOAIH Oiinbm ApeBHIX 1
MJIp. JIET, ajie TOJIOBHA Mpo0sieMa B HassBHOCTI pyOi/iit0 Y BUXIAHOMY MaTepiali, OCKIIbKU €JIeMEHT
Ty)Ke PiIKiCHUH.

Ypan-ceunuyeeuii, mopiit-ceunyesuii Ta izomonHo-céunyeguil MemoOu PUAATHI IS HIMPOKOTO
niamazoHy 4acy, npuOmmu3ao Big 100 MiH. pokiB 10 Ounbmn HiXK 5 mipa. poki. Lle myke BaxIuBi
METOJIU JJIsS BU3HAYEHHS BIKy METEOPUTIB 1 CaMUX JIPEBHIX MOPiJ Ha 3eMIIi.

JUIs neskux cruemiaibHUX IUJICH 3aCTOCOBYIOTHCS ¥ 1HIII 130TOINMHM; iICHYFOYi METOJHM BECh 4ac
BJIOCKOHAJIIOIOTHCS 3@ paXyHOK BBEJICHHS HOBUX IPUMOMIB 1OCIIIKEHHS.

3a JaHMMU Ha CHOTOJCHHS, JJOCTOBIPHUN BiK HAHOUIBII JPEBHIX MOPIi 3€MHOI KyJIi, BU3HAYCHUH
Ha3BaHUMM MeTojamu, carae 3,8 mipA. pokiB. s 6ararb0X METEOpUTIB BiK BU3HaueHUil B 4,55
MJIpA. POKIB, JUIS MiCTYHHUX TOPia — sk 4,7 muipa. pokiB. Tomy Bik COHSYHOT CHCTEMH, BKIIOYAIOYH
3emiTt0, MOJKe OLIIHIOBATHUCS, UMOBIPHO, B 5 MJIP/. POKIB.

B npakTtuiii nonboBUX poOIT 130TOMHUH BIK TPChKUX MOP1J], BAPAKEHUI B pOoKax, 3a3BUYail MEHILE
IKaBUTh T'€OJO0TIB, HIK BIZHOCHHMI BIK T€OJIOTIYHMX TijJ, OIIHIOBAHMH TaKUMH IOHATTIMHU,
"Momnopue", "npeBHime", "ogHoyacHo". Ileil Bik, BCTaHOBIIOBaHUHN NMPSMHMHU CIIOCTEPEKEHHIMU
CHIBBIJTHOILIEHHSI T'€OJIOTIYHUX TUT B IX HPUPOJHOMY IIOJIOKEHHI, PO3IJISAJAETHCS T€OJIOTTUHOIO
IUCLUILTIHOIO cmpamuepaghieto. O6’ekToM cTpaturpadii € He Bcd 3eMHa Kopa, a JIHUIIe HOpMalbH1
IJIaCTH TOBIII, SIKI CKJaJieHl 0CaJ0BUMH, BYJIKAHOT€HHUMH 1 MeTaMop(diuHUMHU nopoaaMu. B miif
JUCIUILUTIHI TPUMHATI CBOT MPUITYIIIEHHS, Ha3BaH1 MPUHIUIAMHU.

1) Ilpunyun akmyanizmy .Cuiu, HUHI1 J111041 SIK Ha 3€MH1HM MOBEPXHI, TaK 1 M1]] HEI0, MOXKYTb OyTH
TOTOYXHi 32 POJIOM 1 CTYIIEHEM 3 THMH, SIKi B BilJIaJIeH] €OXH MPOBOMIIN T€0JIOT1UHI 3MiHH.

2) Ilpunyun HenoeéHoOmu 2e0n102iuH020 Jaimonucy. B TeoNOriYHUX HAIUIACTYBaHHSX
BiJoOpaxkeHa, HMOBIPHO, JIMIIE MEHIIA YacTUHA TreoJoriyHoi icropii, a Oiibllla YacTHHA dYacy
NPUXOJUTHCS Ha mepepBu. [lopsi 3 KpyIMHUME TepepBaMH, sIKi (QIKCYIOThCS HE3TO/IaMH, BaXKIIUBY
pOJb B HEMOBHOTI TI€OJIOTIYHOIO JHTONMHUCY HAJeKUTh JApPIOHMM THiepepBaM, OOYyMOBJIEHHUX
MyJIbCAIHHUM XapaKTepoM 1 IepepUBYACTICTIO CAMOT0 MPOLIECY HAKOTUYEHHS BIAKIA/IIB.

Bce daxTu sicHO BKa3ylOTh HaM Ha Te, 1110 KOXHa 00J1acTh 3¢MHOI KYJIi epekuBaia 6araropazosi
BEPTUKAIBbHI KOJMBAHHS TOBEPXHI, SKi 3aXOIUTIOBAIM BEJNHMKI MpocTopu. OTKe TOBIII MOpij,
JOCTaTHBO MOTY’KHI 1 BEJIMKI, 100 30eperTucs BiJg HACTYIHOTO PYHHYBaHHS, MOTJIM YTBOPHTHCS
JuIIe Tam, e 0yJsio 6araTo MpUHECEHUX BIAKIIAIB 1 1e TIMOUHA MOps OyJia He3HauHa. AJie OTYXH1
TOBIL BiJIKJIa/IiB HE MOXKYTh HAKOIIMUYBaTHCS B MUIKOBOJIHIN NpuOepexHiid obaacTi. 3HaYUTh, THO
MOpsSI Ma€ HE JIOCUThH IIBHJKO OITyCKAaTHCS. B MpOMDKHI €MOXW MiIHATTS HAKOMWYEH1 BITKIAIH
pYHHYBAJIHMCS 1 CITy’KWJIM JDKEPESIOM MaTepiaidy Bxke Ui iHIMX nopia. OKpiM KPYIHUX MEepepB, sKi
BIIIUISIIOTh TOBIII HOP1A OJHI BiJ OJHHUX, ICHYIOTH JpiOHI, Tak 3BaHI BHYTPILUIHbO-(pOpMalliiiHi
NIEPEPBH.
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Takox i ckaM’sIHIJIOCTI, 110 3HAXOSTHCS B TIOPOAX, SBISIOTH COOOIO JIMIIIe HE3HAYHHI BiJICOTOK
OpraHi3MiB, SIKI HaCeJsIM 3eMJII0 B MUHYJI reoJoriuHi enoxu. Hampuknan, M’sKi OpranisMu THITY
Cy4YacHHUX Mey3 He 30epiraroThCsl.

3) Ilpunyun nocnioo6HOCMi ymeopeHHs 2e0/102iYHUX min (3aKOH HAnJaAcmy8anHs). 3TiTHO
3aKOHY HAIUIaCTyBaHHS: MOCIIJIOBHICTh 3aJlsiraHHsS [IapiB B poO3pi3i, KUK HOPMAJbHO 3aJATac,
BIJIMOBiA€ ICTOPUYHIN IMOCTIIOBHOCTI iX yTBOpeHHs (puc. 8.2). IHime ¢opmyitoBaHHS 3aKOHY
BUTJISIZIA€ HACTYITHUM YHHOM: 3 JIBOX CYMDKHHX TiJI IIEPIIMM YTBOPHIIOCS T€, SIKE € TiJICTHIIAI0YHM
abo 3amumae cBid BigOuTOK Ha TiLM iHmoro. Lle ¢opmymioBaHHS BpaxoBye MPOCTOPOBI
CHIBBIHOIIICHHS IIAPiB y BUNIAJKY 3MUHAHHS B CKJIAJKHU 1 TEPEKUHYTOTO 3aJIsTaHHs I1apiB.

Puc. 8.2. Ilocnioognicmp
YMEOPEHH 2e0102IYHUX MiJl
1 — camuti opesHiii wap;

2 — npomidicHull wap,

3 — camuii Monooul wap

4) Ilpunyun 6ik06oi mizpauii zpaHuuHUX NOGEPXOHbL 2€07102iYHuUX min. B KoxHOMY Iapi
CUHXPOHHUMH MOKHa BB)KaTH JIUIIC Ti BITKIAIM, SKI BIAKIANAIMCS B3JOBXK 30H HAKOITMYCHHS
BIJIKJIAJIB, IO ICHYBalu B KOXHHM JaHWM MOMEHT, TOOTO BIAKJIATH, K1 PO3MOIUIMIUCS B3IOBXK
Oeperosoi minii. Ha pucynky 8.3 mokaszaHo, 10 B pi3HI MOMEHTH 4acy Oinsi Oepera BiJIKJIaJar0ThCs
TaJleYHUKH, Jail Bijg Oepera HaKOMUYYIOThCS IMICKH, a JIMIIE MOTIM — MIHMHUA. B pe3ynbTari
(hOpPMYIOTECSL TPH Pi3HI IIApH, alie TUIONMHYU X HAIUIACTYBAHHS YTBOPHIIUCS TPOTSITOM TPHBAIAX
MIPOMIXKKIB 4acy.

3a3BrUYail Pi3HOBIYHICTH OKPEMOTO APy YacTO HE MOXHA BCTAHOBUTH MPAKTHYHO, 1 TOMY BOHO
HE 3aBXKIM Ma€ CyTT€Be 3HA4YeHHs Aisi crpaturpadii. B TakoMmy BHMagky HUM HEXTYIOTh. Ale
PI3HOBIYHICTh OCa/JIOBUX KOMIUIEKCIB, SIKI CKJIAJAlOThbCA 3 BEJIMKOi KUIBKOCTI IIapiB, HEOOXITHO
BpaxoBYBaTH. [HIIMMU cI0BaMU, MeKi TOBEPXOHb I'€OJIOTTYHHX TiJ1 3MIHIOIOThCS B yaci. JliTonoriuna
€JTHICTh HE € KPUTEPIEM XPOHOJIOTTYHOI OJTHOYACHOCTI.

5) Ilpunyun ¢hayiansnoi HeooHopionocmi 00H08iKo8uX 6i0Knadie. Payii — 11€ TUTIN BiIKIAIIB,
Kl cQopMyBalluCs B PI3HUX CHUTyallIX HAKONWYEHHS BIAKIAAIB (TpuOepexHi, MIUIKOBOJHI,
rIIMOOKOBO/THI, PYCIIOBI, IEIbTOBI, 03€pHi, 00JOTHI Ta iH.). OCKINbKU B SKUHWCh MOMEHT 4acy iCHye
0e3J114 pi3HUX YMOB YTBOPEHHS MOPiJ, TO OAHOBIKOBI BiJIKJIaJ Iy, HEOAHOP1AHI (AUB. puc. 8.3).

Mope

31 MOMEHT HaCy =— — ——

2-i1 MOMEHT 9acy

Puc. 8.3. Piznogikosi
YMEOpeHHsa 2e0102iYHUX
wiapie

6) Ilpunuyun o6iocmpamuzpaghiunozo poszunenysanna i kKopenauii. Binkmanu, siKi MICTATh
onHakoBy (ayHy 1 (rmopy, T€oNoriuHo OJHOBIKOBI. MaeTbcs Ha yBa3i, MO0 BIAKIAAH MOXKHA
PO3PI3HATH 1 3ICTABJIATH MO 3aKIIOUEHUX y HUX 3ajlMILIKaX opraHi3miB. BuxomHi ¢aynu 1 ¢uropu
CIIITyIOTh OJIHI 32 OJTHUMH Y BUSHAYECHOMY, IEBHO BUSCHEHOMY TOPSAKY.

BuBueHHs BITHOCHOTO BIKY TPCHKUX IMOPIJ T03BOJIMIIO €BPONEUCHKUM reosoram Bxke B XV CT.
poO3TaIlyBaTH BUALICHI MiIPO3ALTH Y BUTIISI KA 3 HAWOLIBII IPEBHIMU MiAPO3/A1IaMU B OCHOBI 1
MTOCJTIZIOBHO BCE O1IBIIT MOJIOTMMH TTiAPO3/I1JIaMH BHUIIIE.

11 MOMEHT Hacy
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Panimre kinacudikarii BKIrOYaIH TPU TOJIOBHUX ITIAPO3/1IH: IEPBUHHY, BTOPHHHY 1 TPETUHHY €pH;
Habararo mi3Hime 10 HUX Oyina noOamieHa derBepTHHHA (cydacHa) epa. IlotiM Tpu mepmmx
M APO3/ILTH Ha3BAJIM 1HAKIIIE: TTAJIE030MChKa epa — IPEBHE KHUTTSI; ME3030IChKa epa — CEPETHE KUTTS;
KallHO30MCbhKa €pa — HOBE KUTTH.

YeTBepTUHHA epa CYy4acHOTO JKHUTTs 30eperiia CBOK iICTOpUYHY Ha3By, IMEPEHIIOBIIN B PO3PSJI
YETBEPTUHHOTO MEPioy.

[Ti3HimEe BUAUIAIN TAKOK:

- aQPX€030MChKY €py — MOYATOK KUTTH;

- IPOTEPO30UCHKY €pY — MPOTOKHTTS, a00 IEPBUHHE KUTTI.

[lepepaxoBaHi epH CTaJIHM NOJUIATH HA IEPIOIN, IEPIOIN HA €MTOXH 1 OLTBII APiOHI BIKOBI OAMHUIIL.
3apa3 po3noii 1okeMOpito, Je 3HAHECHO JTUIIH MPUMITUBHI BOJIOPOCTI, B OCHOBHOMY, MICIIEBI, TOI
AK OLTBII MOJIOZI OJUHMII (Bi KeMOpIIO 10 CydacHHMX BiAKIAAiB, 00’ €THAHUX 3arajlbHOI0 HA3BOIO
(haHepo30ii) MaOTh 3arajIbHOCBITOBE 3aCTOCYBaHHS.

Ha renepinmniii yac po3po0iieHa crpaturpadivna mkania, ska Ma€ HacTyITHUN BUTIsA (Tabu. 8.2).

Tabnuys 8.2
Mixcnapoona zeoxpononoziuna (cmpamuzpaghiuna) wikana
Huoicna meorca, . Inoexc .
Epa (epyna) M. poKis Ilepioo (cucmema) Konip
Kaiino3zoii 67 AHTpPOIIOreHOBHI Q JKOBTUH OpyIHUI
Kz Heorenosuit N JIMNMOHHU U
[TaneorenoBuit P CBITJIO-TIOMapaH4YeBUN
Meszo3zoit 240 Kpeinosuii K SICKpaBO-3€JIeHUM
Mz KOpcbkuit J CUHIH, OJTaKUTHHMA
TpiacoBuit T (hioneToBuit
[Taneozoit 570 [lepmcbkuit P TEMHO-IIOMapaHyeBUI
Pz KaMm’siHOByT11bHUH C cipuit
JleBOHCBHKMIT D KOpUYHEBUHU
Cunypiiicekuii S CB. CipO-3eJIeHUuH
OpnoBullbKHii 0O CIpo-3eJIeHHH
KemOpiiicbkuit € TM. CipO-3€JIeHUui
[Ipotepo3zoit 650 Benacbkuii \ PO>KeBi BIITIHKH
Pt 1600 Pudeiicbkuit R
2600 Pannbo- i cpenHbo- Pt;
MPOTEPO30NCHKUI Pt
Apxeit JpeBH1 Apxelicbkuii Ar
Ar 3800

CriBBIAHOLIEHHSI MOHATH TOBLIA MOPiJ — Yac Il YTBOPEHHS BUIJISIa€ HACTYIHUM YHMHOM (TabJl.

8.3).

Tabnuys 8.3
Cniggionowennsa cmpamuzpaghiunux i yacosux niopo3oinis
Toswa nopio Yac ii ymeopeHnHs
I'pyna Epa
Cucrema [Tepion
Bigmin Emoxa
Spyc Bix
[Minsgpyc Yac
3oHa MowmeHT yacy, a00 30HaJIbHUH MOMEHT
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Bci cucremu 1 spycu oTpumany CBOi Ha3BH a0 BiJ MICIIEBOCTEH, /¢ BOHU OyJIM BIEpIIE
BCTaHOBJICHI, a00 3a XapakTepHHUMH JITOJOTIYHHUMH OCOOIMBOCTAMHU. Hampukiaza, IeBOHCHKa
crcremMa Ha3BaHa 1o rpadcerBy JeBoHmmmp B AHTIil, mepMcbka — o micty Ilepm, kpeiinoBa cucrema
OTpHMaja CBOIO Ha3BYy 3aBJISKH TUIIOBIHM JUIs HEl MOpoOJi— Kpeli; aMriHChKUH sIpyc Ha3BaHUU 1O
piumi Amra B Cxiganomy Cubipi, 1e BiH BIEpIlle BCTAaHOBJICHUH.

Mexi MiX cTpaTUrpadiyHIMHU MigPO3AiIaMH OOTOBOPIOIOTHCS 1 MPUHMAIOTHCS Ha MIXXHAPOTHUX
cTparurpadiyHUX Hapaaax.

OxpiM Ha3BaHUX CTpaTUrpadiyYHUX OJWHUIb, BUAUISIOTH L€ 1 MiCLeBi, JITOJOTIYHO JOBOII
OJHOPiAHI Biakiaau. Bonn MaroTh peasibHe, Pi3MUHO BUpaKEHE OOMEKEHHS B IIAPYBAaTUX TOBIIAX.
Ix 06’eMu He3MiHHI He3aI€KHO Bijl Pi3HMX TOYOK 30py HA iX F€ONOrivYHHiA BiK.

Taxki mitTocTpaTurpadiuai OAMHUIN 3pYUYHO BUKOPHUCTOBYBATH B IMOBCIKACHHINA IPAKTUYHIN poOOTI
IIPU TEOJIOTI4HIN 3HOMII, TOUTYKax i PO3BIAI POJOBUIL KOPUCHUX KOMAJIUH, IPU PO3WICHYBAaHHI 1
CIIBCTABJICHHI PO3Pi3iB MO CBEPAJOBHMHAX. PeaabHICTh MEX MK HUMU OYEBHIHA, a PEabHICTDH
XpOHO- 1 6iocTparurpadiyHuX B JesKiid Mipi YMOBHA, 1 iX 111e mOTpiOHO MOBOIUTH. MicCIIeBi OJMHUII
HOCSTh Ha3BH: CEpisl, CBUTA, IIAUKa, IIap.

CBuTa — OCHOBHA OJMHUIIA 3 MICIIEBUX CTpaTHrpadidyHUX MigpO3IiiB, 3 KO MalOTh CIIPaBy B
reosorii. Ceumor Ha3UBAETbCS CYKYMHICTh BIAKIJIAIB, SIKI yTBOPWIKCA B JaHOMY pErioHi y
BU3Ha4YCHUX (pi3uKo-reorpadiuHuX yMOBax i 3aiiMarOTh B HhOMY BH3HAYECHE TIOJIOKCHHSI.

3a3Buyaii crparurpadiuHuii 00’€M CBUTH BIANOBIJA€ 3HAYHIM YacTHHI Apycy, 1HOMI Maibke
IOMY Apycy a00 HaBiTh JEKIBKOM sipycam. CBUTA MOAIISAETHCS HA MiACBUTH (HUKHIO, CEPETHIO 1
BEPXHIO). 3a3BUYaiil CBUTI Jal0Th reorpadiuyHy Ha3By Ti€i MICHEBOCTI, 1 11 BIEpIile BCTAHOBWIN 200
7e BOHAa Ma€ HaWOUTBII XapaKTepHHWH po3pi3, HampHUKiaj: Oepe3iBcbka (BCTaHOBIEHA O C.
bepesiBka), mxaHroaceka (BUAUTAIN Ha p. JIP)KaHro1a) CBUTH.

8.2. BuxonHa ¢gayHa i ¢psiopa

[Topoau danepozoro GisblT a00 MEHIT MICTATH B COO1 OpraHiuHi 3anumku. Hayka, ska BUBYae
JpEeBH1 POCIIMHU, HA3UBAETHCS na1e000manikoio, IpeBHIX TBAPUH — naieoHmonoziero. Bel opranizmu
KJIacU(iKyIOTh Ha TUIH, KJIAaCH, PAIH, POAUHU, BUIH.

MixHapoaHa cTpaturpadiyHa mkaina nodyoBaHa 3a MajleoOHTOJOTITYHUMH JaHUMU. Buninsors
TaK 3BaHi KepiBHI (hOpMHU, TOOTO TaKi PEIITKH, 32 SIKUMU MOKHA TOYHO BCTaHOBUTH Bik. Ha puc 7.4
MIOKa3aHO OCHOBHI IpyIu (ayHu, 3a IKUMU BU3HAYaIOTh Bik nopiJl. Hanpuknaa, TpunoOity, sk Kiac,
KUJTU BT KeMOpIIO 0 MepMi.

BrnacHe kaxkyuu, naneo3oi came 1 BUAUIEHUN B OKpeMy CTpaTturpadiuny rpymy yepes Te, 110 B
IIUX B1JIKJIa/1aX 3yCTPIUaEThCs IEBHUI KOMITJIEKC BUKOIMHOI (hayHH, B TOMY YMCIII 1 TpHIIOOITH. 3HATH
3aJIMIIKK [UX TBAPHH B M€30301 a00 KaifHO30i HEMOXKIIMBO, TOMY IO BOHH BHMEPIIM HAIlPUKIHIII
najieo30icpkoi epu. byBaroTh, mpaBna, piKICHI BUHATKH, KOJM (ayHa MepeBiAKIaZeHa: JPeBHI
MOpPOJM PYWHYBAUCS, a IX BMICT IOTpPAlMB B MOJIOJI YTBOPEHHS. AJie B TaKuMX BHIIAJKax
30epeXKeHICTh 3AIUIIKIB JIy’Ke MOraHa, 1 BOHM 3HAXOAATHCS Pa3oM 3 IHIIMMH, OUTBII MOJIOAMMHU
BUKOITHAMU.

[le oauH sickpaBUi MPUKJIIA] BY3bKOTO CTPAaTUTPa(iyHOTO PO3MOBCIOIKEHHS — epanmonimu. 1le
MIATUI TEMIXOPAOBUX, SIKUW JKUB BiJI CEPEIHbOr0 KeMOpito 0 paHHBOro KapOoHy. OpaoBHIBKI 1
CHITYpIHCBKI BIAKIIAIH TyXKe FapHO PO3MEXKOBYIOTHCS 110 TPANTONITaxX. AMOHimu — ToJI0OBHA (hayHa B
JaTyBaHHI BIKY ME3030HCHKHX MOPIJI.

Buo — ocHOBHa OJIMHMIA, SIKOIO ONEpPYIOTh MAJICOHTOJIOTH. 32 BUAAMHU BHIAUISAIOTH 30HH, caMmi
npiOH1 cTpaTUrpadivyHi MiAPO3AUTH MIKHAPOIHOT IKaau. Bux Mae pooBi 1 BUIOBI JIATUHCHKI Ha3BH,
MIiCNA SIKUX BKa3yeThCsl JIATMHCHKOIO TMPI3BUINE aBTOpa, SIKUM BIEpIIe BCTAHOBHB I BHI.
Hanpuxnan, Pyrulina nux Lutova — Bux nux poxay ¢gopaminidep Pyrulina; Bua Bnepiie BcraHOBHIIA
nayieonrosor Jlyrosa.

Mopceki TBapyUHM HOJUISIIOTE HAa HeKmoH — BUIBHO IUIaBaioul (pubH, KaiabMmapu, MeIy3H),
NIAHKMOH — «BUCSYI» y BOJI (I1aTOMOBI BOJIOPOCTI, panioisipii, ¢popaminipepn) i benmoc — siki
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MOB3aI0Th 1 MPHUKPIIUICHI 0 JHA (IBOCTYJKOBI, KOpaiu, TyOku). It T7100ambHUX CIHIBCTABIICHD
0CO0JIMBO BOXKJIMBUN HEKTOH, JUIS MajeoreorpadigHux moodyaoB — OEHTOC.
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OAHOBIKOBICTh BIAKJIAIIB PI3HUX KIIMAaTHYHUX 30H, BIANAJICHUX OJHI BiJ OJHHUX HA THUCSYI
KUJIOMETPIB, BCTAHOBJIIOIOTH 3a JIOTIOMOI'O0 IOCIIIJJOBHOTO CHIBCTABJICHHS apeaiiB MPOXKUBAHHSA
BUKONHOI (ayHH. Benuke 3HaueHHs A PO3MEXYBaHHS 1 CIIBCTABICHHS BIAKIAAIB Ha PI3HUX
KOHTMHEHTaX Ma€ CIIOPOBO-ITMJIKOBUI aHali3, TOMY 1O CIIOPH 1 MUJIOK POCIMH PO3ZHOCUTHLCS BITpaMu
MPAaKTUYHO 110 BCii 3eMHIN KyJIi.

Ckam’gHIIOCTi, 3a BUHATKOM PUQOBUX BIIKIAAIB 1 YepENaIIHUKIB, 3HAXOJATHCS y BUTIISAIL
OKpPEMHUX BKJIIOUEHb B Iapi. ToMy HaJa3BHUYaliHO Ba)XKJIMBO YCBIJIOMUTH, HACKUIbKU BHIAJKOBI
3HAaX1JIKU MyIIEeIb B KEPHI CBEPJIOBHH; OCOOIMBO PiJIKICHI LI €K3EMIUISIPH FapHOTO 30€peKeHH.
[{iHHICTh TAaKUX 3HAXIAOK /S HAyKW 1 NMPAKTUKU HEMOXKJIMBO NEPEOLIHUTH. Mylull 3 KepHY
CBEpJIOBHH HE MO’KHA YinaTu 0 NpUOyTTS clieiaiicTa, 1100 He MeperuryTaTu Micle iX 3HaXiJIKu
a00, 110 1II1e TipIie, BTPaATUTH iX.

ITpu BinOOpi ayHu 3 KepHA CBEPUIOBUH KOKHUI 3pa30K aKypaTHO 3aMOTYIOTh B MKy Baty, 1100
IIpY TPaHCIOPTYBaHHI MYIIUISI HE pO30uiIacs, 3aBepTaloTh B MaMip 1 ABI1Yl MAPKYIOTh: OJIHY €TUKETKY
KJIalyTh BCEPEAMHY 3rOpTKa, a Ha OOKJIaJAMHII 30BHI MiJIKC NOBTOPIOIOTh. Ha eTukeTI BKa3yloTh
JaTy, HOMEp CBEpAJIOBUHU, IHTEPBAI B1100pY KepHa 1 TIIMOUHY, 3 SIKOT B3SJIM 3pa30K.

Jlns naTyBaHHS BIJIKJIAiB MO KEpHY CBEPIUIOBUH MEPIIOPATHE 3HAYCHHS MAa€ MikpogayHa —
ApiOHI BiJ 4acTOK MuliMeTpa A0 1, piamie 2 MM MajeHbKl Yepemnallky, skl He BUJHO HE030pOEHUM
OKOM, a M00AYUTH IX MOXHa JIMIIE i MikpockoroM. Lle B ocHOBHOMY ocTpako i popamiHidepu.
3ycTpivaroTbecs B MOpPOJaX BOHM MOPIBHSIHO YacCTillle, HDK KPYIHI 4Yepemnamlku IBOCTYJIKOBUX
MOITIOCKiB, OpaxiornoiB, aMOHITIB, TPUJIOOITIB. [HOAI 1X KUTBKICTH MOXE CATAaTH NECATKIB THCSY
ex3emIuisipiB Ha 100 r mopoau. ToMy MIKpOIaieoHTOJIOT1s OTpUMalia IHTEHCUBHHUM PO3BUTOK caMe B
3B’S3KY 3 OYpiHHSM CBEp/JIOBHH.

8.3. I'eosoriuna 3iioMka
PopoBuiie kK0kHOT KOPUCHOI KOMAJMHU YTBOPIOETHCS y BU3HAYEHIM I'eOJOT14YHIM 0OCTaHOBIIL.

1100 3poOHTH BUCHOBKM IPO MOXKIIUBE 3HAXO/DKEHHS Ha JaHid TepuTopii OyJb-SKUX KOPUCHUX
KOINaJIMH, HEOOXIAHO 3’4CyBaTH, SIKI TYT B PI3HI MEpIOAM TeoJIOTIYHOI 1cTOpii iCHyBamu (i3HKO-
reorpadiuHi yMOBH, SIKI IPOXOAMJIM TEOJOTIUHI SBHUINA, SKUMHU T€OXIMIYHMMHU MpOIECaMH BOHU
CYIIPOBOJIKYBAIHCS 1 YTBOPEHHIO KX KOPHUCHUX KOMAJIMH BOHU MOTJIH CIIPUSTH.
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Takum 4rHOM, MTEPETYMOBOIO ISl HAYKOBOTO OOTPYHTYBAHHS MOLIYKOBHUX POOIT B MeXKaX MEBHOT
TEPUTOPIT € 3HAHHS re0JIOTIYHOT OY0BH 1 T€0JIOT1UHO] icTOpii 1i€i TepuTopii. Jlumie Toai podora OyTe
LIJIECITPSIMOBAHOIO, B IHIIOMY BHUIIAJKY BOHA Oy MPOBOAUTHUCH BCIIIITY.

3aranbHe ySBJICHHS PO IeojoriuHy OYyJ0BY 1 I€0JI0riuHy iCTOPi0 1aHOi TEPUTOPil OTPUMYIOTh B
pe3yNbTaTi MPOBENEHHS I'eOJIOTIYHOI 3HOMKH, KIHIIEBUM PE3yJbTaTOM SIKOi € reojioriyHa KapTa.
["eosioriyny KapTy MU OTPUMAEMO, SIKIIO MOYMKH BHJIAIMMO 3 TIOBEPXHI KOPIHHUX MOPiJ HAHOCH 1
y BU3HAYCHOMY MacTabi CIpOeKTyeMO Ha Marip MeXi pO3MOBCIOKEHHSI ITOPiJ] pi3HOTO BIKY.

Jlnist Toro mo6 ysiBUTH, K 3aJISTal0Th KOPIHHI MOPOJAHU IMiJl HAHOCAMHU 1 SIK MPOXOIATh MEXI MIX
pI3HUMU TTOpOJaMH, Ha TonorpadiuHiid KapTi HaMI4alOTh MAapIIPYTH, PyXalOUHUCh MO SKUX MOXHA
3yCTPITH HaAMOLIbIIy KUTBKICTh MPUPOAHUX OTOJICHb KOPIHHHX IMopid. Pyxarouuchk mo mapuipyry,
KO)KHE OT'OJICHHS SIKE 3yCTPIYAETHCS PETEIHHO BUBUYAIOTH 1 BIIMIYAOTh HA TonmorpadivHii KapTi I
BU3Ha4YeHUM HOMepoM. [1if M ke HOMepOM ONUCYIOTh OTOJICHHS B OJBOBIN KHMKII. [Ipu ibomy
000B’SI3KOBO BKa3ylOTh, SKUMH TIOPOJAaMHU CKJIaJIeHEe OTrOJIEHHS, MOCHIAOBHICTh iX 3ajsiraHHA,
MOTYKHICTh, €IEMEHTH 3aJIsiraHHs. B paiionax, 1e MpUpOTHIX OrOJIEHb HEAOCTATHBO, ISl PO3KPUTTS
KOPIHHHUX TOPiJ] MPOXOAATH FipHUY1 BUPOOKH (KaHaBH, myphu) i OypoBi CBEpATOBUHH.

B pesynbraTe noapoBHUX poOiT Ha TOnorpadiuyHy KapTy HAHOCSTH COTHI TOYOK, B IKMX BiJIOMO, SIKi
MOPOAM 3aJSATAIOTh MiJ HAHOCAMHU 1 SKI €JIEMEHTH iX 3alAraHHs. 3HAIOUM EJNEMEHTH 3ajsTaHHS
KOPIHHUX TIOPil B KOXHIM BigMiUeHill TOYIl MOXXHAa KOPHCTYIOUHCh BHU3HAYCHHMH METOIaMHU
rpadiyHuX 1TOOYIOB TMPOBECTH MEXKI PO3MOBCIOKEHHSI PI3HUX MOpiA TMiJ HAHOCAMHU, TOOTO
o0y TyBaTH T€OJIOTIYHY KapTy.

B nporieci reonoriyHoi 3MOMKH TPOBOUTHLCS PI3HOOIYHE BUBYCHHS TIOPI, SIKI CKJIAAl0Th paiioH,
1 yMOB ix 3aisiranssi. Ha 0CHOBI IbOTO CYISITh IPO Ty T€OJIOTIYHY OOCTAHOBKY, B SIKil YTBOPHIIUCS 11i
nopoau. BHUCHOBKM Mpo reosoriyHy OyJIOBY 1 IeoJIOTIYHY ICTOPII0 pailloHy y3arajlbHIOIOTHCS B
T€0JIOTIYHOMY 3BITi.

[Ticns cknagaHHA TEONIOTIYHOI KapTH POOJSATH BHCHOBKHM TPO TEOJOTIUHY 1 TeOXIMIYHY
00cTaHOBKY (pOpMYBaHHsI Pi3HUX TIOPIJ] B MEKax JAHOTO paiiOHy 1 HAMIYAIOTh Ha T€OJIOTTYHIN KapTi
IOUISSHKY, Ha SKUX MOXIMBAa HAsBHICTh NEBHOI KOpHUCHOI KomanmuHd. Ha mmx miasHKax i
OpraHi3oBYIOTh MOLIYKH POJOBUII. TakuM YMHOM, T€0JIOTIYHA 3HOMKa Mepeaye nepes MOoUryKaMu
abo MpPOBOJUTHCS OAHOYACHO 3 HUMHU. ['eoyioriyHa 3iOMKa IMPOJOBKYETbCA 1 Ha BCIX HACTYIHHUX
eTanax TeOJIOTIYHOTO BHUBYEHHS BIAKPUTHX POJOBUII KOPUCHHX KOINAJIWH, B Ppe3yJbTaTi 4Oro
reoJIoriyHa KapTa JIeTali3yeTbes 1 yTOUHSIEThCS.

8.4. I'eostoriuni kapTH, iHAeKCH i YMOBHI IO3HAYeHHS

I'eonociuna kapma sBnsie co0o0 rpadiuHe 300pa’keHHsI Ha TomorpagiuHiil KapTi reoJoriyHol
Oyz0BH Oy1b-IKOI AUISHKH 36MHOI KOPH.

Ha reosoriusiii kapTi 4eTBEpPTUHHI BIJIKJIaI1 3a3BUYal HE TOKA3yIOTh, 300paXaroTh JIUIIE KOPIHHI
nopoau. Ase JUIsl HaJlaHHS KapTl peabe(pHOCTI YETBEPTUHHI BIJKIIaAN B110OpakatoThCs 1O AOJIMHAX
PIYOK; KpIM TOTO, IIUM MIJKPECTIOETHCS, IO TYT MEePEBaXKaOTh MPOLECH IHTEHCUBHOT'O HAKOITMYEHHS
BiIKIa1iB. 30€piratoThCsl YeTBEPTHUHHI BIIKJIA/IM 1 B pailOHAaX, Ie0JIOT19HA O0y/10Ba IKUX HEIOCTATHBO
BUBYEHA JJIsl TOTO, 1100 MOKHA OyJIO CYyAUTH PO KOPiHHI MOPOAHU, SKI 3aSATaI0Th i TOKPUBHUMHU
o0nacTsmH.

Ha reosoriyniii xapTi yMOBHUMH 3HaKamu (po3¢apOOBYyBaHHSAM, MITPHUXOBKOIO, OyKBEHHMMHU
1HIEKCaMH, KparoM) I[OKa3yloTh PpO3MOBCIOKEHHSI PI3HUX KOPIHHUX TMOpPiA 1 PO3PUBHUX
TEeKTOHIYHHMX MOpYIIeHb. 3a GOPMOIO KOPJIOHIB Ha KapTi CYJSATh MPO T'€OJIOTiUHI CTPYKTYpPH, YMOBH
3aJsraHHs 1 CMIBBIAHOLIEHHS MOPiJA, PO MOBEAIHKY IJIACTiB Ha MIMOWHI Ta 1HIIUX O0COOIMBOCTSX
reoJIOTiYHOI OYJIOBH TEPHUTOPII.

Icnye GaraTo pi3HOBHIIB T€OJIOTIYHUX KapT.

1) I'eonoro-ctpaTurpadiyni (200 reosoriyHi y BIaCHOMY CEHCI CJIOBa), Ha SIKUX TOBILI KOPIHHUX
MOpiJ BUALUIEHI 3a CTpaTurpadiyHoo, TOOTO 3a BIKOBOIO O3HAKOIO.

2) Jlitronoro-ctpaTurpadiyuHi, BioOpaXkaroTh K pEUOBUHHUHN CKJIAJ, TaK 1 BIK MOPIJI.
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3) CTpyKTypHO-TEKTOHI4YHI, BiIOOpaKalOTh TEKTOHIYHY OYyJIOBY JaHOI TEPUTOPIi.

4) I'igporeonoriyHi KapTu, MOKa3yIOTh PO3MOALI IMiI3eMHUX BOJ B TIPCHKUX MOPOAX.

5) Kaptu xopuCHUX KONAIMH, BIJOOPa)KalOTh PO3IMOJALT KOPUCHUX KOMAJIMH B MEXKax HaHOi
TepuTOpii.

3aJIe’)KHO BiJl MacmITady reoJIOTivHI KapTH MOJUIAI0TECS Ha ApiOHOMacmTabHi (apioHime 1:500
000), cepenapomacmTabui (1:200 000, 1:100 000) i kpynmHOomacmTabHi (kpymHaime 1:50 000).
JpibHoMacmTabHi KapTH CXeMaTH4Hi. YUM KpYITHilIe MaciiTad reoJIorivHOl KapTH, TUM JIeTaIbHIIIEe
PO3IiIeHI TOPOAM 32 BIKOM 1 CKJIaJIOM, TOYHIIIE OKOHTYPEHI IpaHuIli MK HUMH. B TuX BUNankax,
KOJHM 4epe3 Mally MOTYXKHICTh IUIACTH KOPUCHOI KOMAJWHU HEMOXKHA B1OOpa3uTH Ha KapTi B
MacmTa0i, iX 300paKyrOTh y BHJIE TOHKUX JIiHIH.

[anexcu — e OykBeHi 1 1TudPOBI MO3HAYEHHS TOBII PI3HOTO BIKY. [HACKCH MONETITYIOTh YATAHHS
TeOJIOTIYHOI KapTH. 3a 1HAEKC AJIi CUCTEMH OepeTbes Ieplia MpOINUCHA JIiTepa JaTHHCHKOI Ha3BU
cucteMu. Bimnin mo3HadaroTh miapsaakoBow mudporo 1, 2, 3. 3a3Buuail B cucteMax BHUAUISIIOTH IO
TPH BT, ajie Kl CHCTEMH MAroTh JIMIINE JBa Binaumm. [l mo3HavYeHHsS spycy abo CBHTH O
BIIIUTYy JONHUCYIOTh JBI PAIKOBI JITEpU JATHHCHKOI HAa3BM JaHOTrO Miapo3nainy. Hampuknan:
cuiTypiiichka cuctema S, BepXHiid Bigain Sa, IyanoBcekuid sipyc Sald.

Buninenss nopia pi3HOro Biky Ha KapTax MpoOBOAUTHCSA po3dapOoByBaHHAM. [IpuiiHATI HACTYIIHI
CTaHJIapPTHI KOJBOPH Ta 1HJIEKCH IS TO3HAYCHB MOPIJ] Pi3HOTO BiKy (Tadi. 8.2).

Cxilaq MarMaTMYHUX 1HTPY3UBHHUX IOPiJl MOKa3yIOTh KOJBOPOM 1 MO3HAYAIOTh TPEIbKUMHU
nitepamu. Kucni i cepenni iHTpy3uBHI mopoau (y) po3dpapOoByr0Th 4epBOHIM, OCHOBHI (V) TEMHO-
3elIeHUM, YJIbTPAOCHOBHI ( ) HacuueHo-¢ioneToBUM KoilbopoMm. Hampuknaa: yAR — apxeiichki
TpaHITH.

Edy3uBHI mopoau 3a3Buyaii JaTyrOTh K BIKOBUH MiAPO3ILI.

BunineHsas BiAALIiB 1 ApyciB OAHIET 1 Ti€l ) IeOJIOTIYHOI CUCTEMU JIOCSATAETHCSA HA T€OJIOTTUHIN
KapTi pi3HOIO TYCTOTOIO 3a0apBiieHHA. biibi apeBHI mOpoau miapo3 iy 3ahapOoByOTHCS TEMHUMU
TOHAMH.

Jl7is mo3HadYeHHsI pi3HUX MOPiA (BallHAKH, JOJOMITH, COJi, ICKOBUKU, apTiLTITH, TPAHITH 1 T.IL.)
NPUKHATI ClieliajibHi YMOBHI 3HAKH.

JIist IpaBUIIBHOTO PO3YMIHHS T'€OJIOTTYHOI OYyJO0BH MICIIEBOCTI, sika 300pakeHa Ha T'eOJIOTTUHIMN
KapTi, 3aBXKAM CIiJ Tam’aTaTd, IO KapTa SBIsS€ COOOI0 TOPU30OHTAIBHY TMPOEKIHI MEX
PO3MOBCIO/IKEHHS PI3HUX MOP1J 1 pO3pUBHUX MOpYLIEHb. ToMy JIiHIi, MPOBEAEHI Ha KapTi, 1 IUIOMI
PO3MOBCIOKEHHS PI3HUX MOPiJ HE € JOCKOHAIO TOTOXHUMH 3MEHIIEHUMHU 300payKEHHSIMU [IHUX Ke
JIHIM 1 TJIOII HA MICLIEBOCTI.

VY BuUmajgKy, SKIIO IUIacT 3ajsra€ TOPU30HTAIBHO 1 penbed MICHEBOCTI PIBHUHHUM,
HEpO3WICHOBAHUM, Ha IeoJIoriyHii KapTi Oyjae 300pakeHui caMHuii BEpXHIN IJIACT TOBIII Y BUIE
toi, 3a¢apOoBaHOI OHUM KOJILOPOM, IO BiJINOBIJA€ BIKY Iu1acTa (puc. 7.5).
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Puc. 8.5. 3oopasricenna na zeonoziunii kapmi
20pU30HManbHe 3a1A2AHHA RIAACMIE 6 YMOGAX
20pU30HMALHO20 Penbedy
ABBI’ — copusonmanvua nogepxmsa micyesocmi,
A1Bb1Bil'1 — npoexyia nosepxui ABBI na
20PU3OHMANLHY NIOWUHY (2€0N10214HaA Kapma),

1, 2, 3 — copuzonmanvro 3anaearoyi niacmu
E=2 Mvvle L-.-1e PpisHo20 cKkaady
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SIkmio penbed po3wWICHEHO MOJMHAMU ab0 spaMH, SKi MEPETHHAOTh TOPU3OHTAIBHO 3aJIATar04i
IJIACTH, HA JICHHIW TTOBEPXHI OTOJIIOIOTHCS BCI IJIACTH, 1110 IEPETHHAIOTHCS TUMU (popMamu penbedy.
Ha reonoriuniii kapTi BUXOIM IUIACTIB 300pa3sAThCsA y BHJI CMYT, TPaHHUINl SKUX IapayelbHi
ropuzoHTaisM (puc. 8.6). KoxxkHa cmyra Oyne 3adapOoBaHa KOITOpOM, IO BiATIOBiIa€ BiKy IJIacTa,
KWW BOHA 300pakae. UM MeHIIIa KpyTH3HA CXUIIIB TIOBEPXHEBOIO pelibey, THM OlabIa MIUpUHA
BUXOJY TJIACTa Ha KapTi.

4 2’3t
by ]
ST /2
187 .
= RO ’
Him
1:1 . eu .
P S Puc. 8.6. 300pa:xkeHHs1 HA reoJIOTiYHINA KapTi
il .
P ,.:_' ' ! TOPU30HTAJIbHO 3AJIITaI0YMX IJIACTIB B YMOBax
N NN
2k -i.‘:_ij STk MEePeTHYTOro peabedy
‘i oS AL A ABBI" — nepemnyma nosepxusn micyesocmi; A1b1Bil
4 »"v\, s € —npoexyia nosepxui ABBI" na copuzonmanvmy
AR 2 naowuny, 1-1 u 2—2 — nepepisu nosepxui ABBI’
W A [ . b) h) ’ >
A -: 20pU30HMAaILHUMU naowurnamu, 1'—1°, 2'-2°—
~ . . . . .
X M/ 4 8I0N0BIOHI yum nepepizam opuzonmaii, 3—3, 4—4 u
r 33", 44" — epanuuni ninii i ix npoexyii Ha Kapmi

OOpucHu rpaHHIlb BUXOJY TOXWIO 3QJIATal0YOro TUIACTA 3aJIeXaTh BiJ CIIBBIAHOIICHHS KyTa
NafiHHSA ITUlacTa 1 Haxwily TOBEPXHI CXWIy, HampsAMKiB MaJiHHSA IUlacta 1 CXuiy, (GopMmu
MMOBEPXHEBOTO pebedy. SIKIIO MIacT majae B CTOPOHY, 00CpHEHY HAIPSIMKY YXWIY MICIIEBOCTI, TO
BUTMHH IPaHUYHUX JIIHIH BUXO1Y IJIacTa Ha KapTi OyyTh HalpaBJieHi B Ty K€ CTOPOHY, 1110 1 BATUHU
ropusoHTaineil. Te sk came Oyne crioctepiratucs, SKIIO MJIacT i CXWJI MaIal0Th B OJIHY CTOPOHY, alie
HaxXWI Macta OIbII MOJOTUHM, HIXK TIOBEPXHS CXUITY.

SIKuio nmiact majgae B Ty K CTOPOHY, IO 1 CXUJI penbedy, aje Moro Haxui Oulblie, HIX HaXui
MOBEPXHI CXUJTy, TPAaHUYHI JIiHIi MJacTa Ha KapTi OyJyTh BUTMHATHCS B CTOPOHY, OOEpHEHY 3TMHAM
ropusoHnranei (puc. 87).

Puc. 8.7. 300pasicenns na zeonoziuniie kapmi
ROXUJIO0 3A/1A2a104020 NAACMA 3 KDYMUM

nAoiHHAM
ABBI' — nepemmyma noeepxms mmicyesocmi,
A1B1BiII'1 — npoexyis nosepxui ABBI' Ha

20PU3OHMANBLHY NIOWUHY (300PANCEHHS HA Kapmi)
1,2,3,4il’, 2", 3°, 4’ — copuzonmanvHi nepepisu
noeepxui ABBI" i 6i0nogioni im copuzonmarni;
abeeoexc i uKki3 — BUXOOU NOXUIUX NIOWUH
HAanIacmyeanHs naacma Ha OeHHY NOBEPXHIO;
aib1612101€19c1 i UIKINI31 — NPOEKYii 6uxodie
NIOWUH HANAACMYBAHHA a0820edc 1 UKI3 Ha
eopuzoumanviy naowuny; I, I, I11'i la, Ila — ninii
npocmseannsn nioowsu i nokpieni naacma, ', Il
1’ i la’, lla’ — npoekyii niHill npocmscauHs
niacma Ha Kapmi;, o.— Kym naoiHHA niacma

Jlnist Toro, 106 Mo TeosIoTIYHIM KapTi BU3SHAYUTH HAINIPSIM MPOCTITaHHs, NaJiHHA 1 BETUUUHY KyTa
MaiHHSA IIACTa, MOCTYNAITh HACTYITHUM YHHOM.

1) 3HaxonaTh HAMpsSM MPOCTSTaHHS TUIACTa, JUISl YOr0 BIAIIYKYIOTh TOYKU MEPETUHY OJHI€ET 3
IpaHUYHUX JH1K (MOKPiBIIi a00 MiAOUIBH) 3 Oy Ab-IKOI TOPU30HTAIIIIO, HATIPUKJIIA/, 3 TOPU3OHTAILIIO
700 M (puc.7.4). Jlinig mOKpiBAi MiacTa MepeTHe L0 TOPU30HTANh B Toukax A i Aj. Lli Touku
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po3TanioBaHi Ha OJTHOMY 1 TOMY K PiBHi, BIZIIIOBITHO, JIiHIsI, POBECHA Yepe3 Il TOUYKH Ha IMOBEPXHI
iacTa, OyJe sSBISATHCS TOPU30OHTAIBHOIO JIHIEI0, TOOTO JiHi€0 npocmsazanHs. BUMIpSBIIT MO KapTi
KYT MIX JIIHIEO TTPOCTATAHHS 1 IBHIYHUM HANPSIMKOM, OTPUMAEMO a3UMYT MPOCTATaHHS Iiacta. B
HaIIoMy MpuKiai BiH nopiBHioe [THCx 40°.

| /C/
55 /

00
L3 ) '
L ) Puc. 8.8. Buznauenns enemenmis

- 3QIAZAHHA RAACMA NO 2€01021Y Il Kapmi

(] AA1, BB — ninii npocmseaunns naacma,

—St kym COA | — azumym npocmseauus niacma,
700 4 OD — ninis nadinus niacma;

kym CD1OAD — azumym nadinus niacma;
kym D1DO — kym nadiuns naacma

2) BusnauaroTh HampsM MajaiHHA [J1acTa, 1JI1 Y0ro 3HAXOAATh iie OyAb-sIKy JHII0 MPOCTATaHHS,
HATpUKJIIal, SKa MPOXOAUTH Yepe3 BUCOTHY BiqMmiTKy 500 M. Ha moBepxi mimacta MOXHA IPOBECTH
CKIUJIBKY 3aBr'OJIHO TOPU30HTAIBHMX JIIHIM, TOOTO JIIHIM MPOCTATaHHSA, SKi PO3TAlllOBaHUX Ha PI3HUX
BUCOTHUX BigMiTKax. Jlpyra minist npoiiae gepe3 Touku B i By. Jlinis npoctsaranas AA| Mae Oiuibiry
BHUCOTHY BIIMITKY, HIX JiHist BB1, 0Txke, miacT majgae B HanpsamKy Bifg JiHii AA; no aiHii BBi. Jlinis
Na/IiHHS NepIeHINKYIISIPHA JTIiHI1 POCTATaHHs, TOMY MTOOYAyBaBIIH MEPIEHAUKYISP A0 JiHii AA| B
ctopony niHii BBj, orpumaemo Hanpsm mnaminas (OD). AsumyT maaiHHs Ijiacta IJis HAIIOro
npuknany piBauii [Ta3x 310°, BiH BiApaxoBYeThCs B Tpajycax BijJ MIBHIYHOTO HANPSIMY 32 XOJIOM
TOJMHHUKOBOI CTPUIKH JI0 33/1aHOTO HAMPSMKY.

3) Jlns BU3HaueHHS KyTa MaJiHHA IUTacTa Ha KapTi OyAyIOTh MPSMOKYTHHHA TPUKYTHHK, OJHUM
KaTeTOM SKOTO € BiZICTaHi MiX JliHisIMH TipocTsaranas AA| 1 BBy, To6To mpsima OD, npyrum xateTom
— pi3HULS BUCOTHHX BiaMITOK mux JiHik (700 - 500 = 200 m), Biaknaaena B maciradi kaptu (ODy).
3’ennaBum Touku D 1 D1, oTpuMaemMo TpukyTHUK. BUMipsBIIM rocTpuit KyT, IpuiIeriuil 10 Katery,
SKUH sBJIsIE COOO0IO0 B1JICTaHb MIXK JIiHIAMU npocTsaranHd AA| 1 BB1, oTpuMaemo KyT nagiHHs iacta
ODD, piBHMii 55°. EneMeHTH 3ajsraHHs IUIacTiB MO3HAYAIOThCS 3HAUYKOM, IIPUBEACHUM B BEpXHIN
YacTHHI KapTH.

OOpucu rpaHulb BUXOAY Ha MOBEPXHIO BEPTUKAJIBHO 3aJATAIOUYMX IJIACTIB MPH Oyab-IKOMY
penbedi 300pazsaThes Ha TEOJIOTIYHIM KapTi y BUINIAAl NpsAMUX JiHIA (puc. 7.8). Skuio miomuHu
HAIUIaCTYBaHHS MAalOTh BMJ HE IUIOCKMX, a KpPUBOJIIHINHMX IMOBEPXOHb, TO iX BHXix Oyxe
300paxxyBaTucsa y BUIJSAI KpuBHX JiHIM. [llupuHa BHXOAy BEpTHUKAIBHO 3ajArarodro Irjacra Ha
reoJIOTi4HIf KapTi BiANOBiAae oro AiHCHIN MOTYKHOCTI B MaciITabi KapTH.

100 0 100 200 3000

Puc. 8.8. 300pasicennsn na zeonoziuniic kapmi
6EPMUKANILHO 3A1A2a104020 NAACIA

YmosHi noznauenns mi o, wo i Ha pucynkax
7.5—-7.7.
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B yMoBax ropu3oHTaNbHOTO pelibey aHTUKIIIHAIBHI 1 CHHKJIIHAIBHI CKJIQJKH Ha T'COJIOTTUHIM
KapTi MalOTh BUIJISAJ] 3AMKHYTUX KOHIICHTPUYHHUX CMYT, SIKi BIIMTOB1Ial0Th BUXO0/1aM IIIACTIB Pi3HOTO
BiKY (puc. 8.9).

Puc. 8.9. 3o00pasricenna anmukniHaibHUX i CUHKITHAIbHUX CKIAOOK HA 2€0710214 Il Kapmi

AHTUKITIHAIBHI 1 CHHKIIIHAIBHI CKJIAJIKH, TAKAM YHHOM, 300paXKyIOThCS aHAIOTI4HO. PizHuUIS
TIOJISITAE JIMIIE B TOM, IO B @aHTUKJIIHAJIBHOI CKJIQJIKU B IICHTPAJIbHIM YaCTHHI PO3MIIIAIOTHCS OLTBIIT
JPEBHI MTOpoIH, a Ha mepudepii OLIBIT MOJIOI; B CHHKIIHAIILHUX CKIAJ0K B IICHTPAIbHIN YacTHHI
3HAXOJATbCA OUIBII MOJOMI, a Ha mepudepii — apeBHi nmopoau. OkpiM TOro, MaAiHHS IUIACTIB Y
AHTUKJIIHAJILHOI CKJIQJIKM HAIlpaBJICHE Bij BiCi B IPOTHUJICKHI CTOPOHH, Y CHHKITIHAIBHOT HABMAKH —
10 BiCl.

B ymoBax po3uieHoBaHOro peibedy 300pakeHHsI aHTHKITIHATBHUX 1 CHHKIIIHAJIBHUX CKJIaJJOK Ha
reoJIOT14HIM KapTi B IPUHIIMIIL HE BiPi3HAEThCS Big onrcanoro. [1pu po3uneHoBanoMy penbedi Oyne
nuie OUThII CKIIQJIHUN 00pUC TPAaHUYHUX JIiHIN IJ1acTiB, SKi HAOyBarOTh BUTJISALY 3UT3aromnoiOHIX
a00 XBHIIACTUX JIHIH.

JIiHig po3pHBY IJIACTIB Ha TEOJIOTIUHIA KapTi 300pakyeThbCsl TaK caMo, SIK 1 TpaHU4YHA JIHIsA
IUTAaCTiB, TOOTO 3aJIEKHO BiJ KyTa HAXWITY IUIOIIMHY 3MilllyBaya 1 XapakTepy penbedy.

Ckuo abo niokuo TIpU TOPU3OHTAIBHO 3ajsTAlOYMX IUIacTaX Ha TEOJIOTIYHIN KapTi MOXHA
BCTAaHOBUTH 32 TI€I0 O3HAKOIO, 10 B3/0BXK JIiHII MOPYIIEHHs B 6€3M0CepeIHbOMY KOHTAaKTI OyIyTh
3HAXOJIUTUCH MOPOAM pi3HOrO BIKY (puc. 8.10). B migHATOMY KpHIIl IpU LILOMY OYIyTh OTOJIFOBATHCS
OLNIBII APEBHI MOPOAM BHACIIIOK TOTO, III0 BEPXHI MIACTH MIAHIATOrO KpWia MiJIsATraloTh pO3MUBY B
OUIBLII Mipi, HIXK IIOPOJH OMYIIEHOTO KpUJa.
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Puc. 8.10. brok-diazpama, axa
NOACHIOE 300paj)rcentsn cCKuoy 6
20pU30HMANILHO 347142104 UX
naacmax

1 — nonosicenus 00 ckuoy;

2 — noodCeH s nicas CKUOY i
PO3MUBY NIOHAMO20 KpUia

i P P

[Ipy moxmiomy 3ajsiraHHl IUIACTIB HAsABHICTh CKUAYy a00 MiIKUAY Ha TeoJOTiuHId KapTi
BCTAHOBIIIOETHCS 32 HACTyMHUMHU O3HaKaMm®: 1) MO 3MIIICHHIO BUXO/IB TUIACTIB B3MIOBX JIHIT
PO3pUBY; 2) MOJABOEHHIO a00 TOBTOPHOMY BUXOJI1 IUIACTIB; 3) MO 3HUKHEHHI BUXOJy IIAcTa, 4) Mo
3MiHI TPOCTATAHHS BUXO/IIB IJIACTIB Ha KapTi (puc. 8.11).
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Puc. 8.11. brok-diazpamu, saxi

NOACHIOIOMb 300PANHCEHHA CKUOY

6 NOXUJI0 3A71A2a10YUX NAACMAX

Ha 2e0n102i4Hill Kapmi

1 — nonootcenns 0o ckuoy;

11 — nonooicenns nicns ckuoy i

DPO3MUBY NIOHAMO20 KpUia
Po3puBHI nopyIIeHHs B yMOBaX CKJIaJA4acTOro 3asiraHHs IOP1/l BCTAHOBIIIOIOTHCS Ha T€0JIOT1UHIN

KapTi 3a TAKMMH K O3HAKaMH, 110 1 IPH MOXUIOMY 3aJISTaHHI IUIACTIB, OCKUTBKU OYy/Ib-SIKY CKIIAIKY

MO’KHA TOJUINTH Ha JIEeKIJIbKa AUISHOK 3 MOXWINM 3aJSITaHHAM IUIACTIB. AJie pO3pUBHI MOPYLIEHHS

B yYMOBax CKJIQJ4acTOTO 3aJsSiTaHHS TIOpPiJ MAarTh CBOi OCOOJIMBOCTI, SIKi 300paXKyrOTbCS Ha

reojioriuHii kapTi. 1{i ocobGiauBocTi BHaHO Ha puc. 8.12: B3A0BXK JIiHII MPOCTATAaHHS PANTOBO

3MIHIOETHCSI ITMPUHA BUXOAY TJIACTa Ha KapTi.

Puc. 8.12. bnok — diazpamu, AKi nOACHIOIOMb
300pajdiceHHA HA Kapmi pO3PUBHUX NOPYULEHb
6 YM06AX CK1A0YACMO20 3A1A2AHHA NOPIO

I%i I° — nonoacenns 00 ckuoy,

1I° i II° — nonooicenns nicisa ckuody i po3smusy
NIOHAMO20 Kpuid

T'opcmu 1 epabenu Ha TEOJOTTYHUX KapTaX PO3MI3HAIOTHCS 32 TUM XK O3HAKAMHU, 1110 1 CKUIH, TaK
SIK SIBJISIFOTH 00010 1X KoMOiHaiii. [Ipu HasBHOCTI TpabeHa Ha reoJIoTivHIi KapTi Oyjae 300pakeHa
IUIOIIA BUTATHYTOI ()OPMH, sIKa B LIEHTPI CKJIaZeHa OUIBII MOJIOJUMH MOPOAAMH, HIXK OTOUyIOUl. Y
BUIIJIKy TOpCTa — B CEPE/IHINA YacTHHI OyIyTh JPEBHI MOPOIHU.

Hacys, sk 1 miakua, 300paxyeTbesi Ha T'eOJIOTIYHIM KapTi JIiHI€IO0, sIKa BIMNOBIJA€ MEPETUHY
TUIOLIMHY 3MIIIyBaya 13 3¢eMHOI0 MoBepxHero. Ha BiAMiHY BiJ MIJKKUIY, HACYB Ha I'e0JOTT4HIN KapTi
Mae OUTBII CKJIaJH1 0OpucH JiHil po3puBy. Lle moscCHIOETHCS THUM, 110 MJIOIIMHA 3MIllyBaya HAaCyBY
Ma€ HEBEIMKHUI KyT HaXWy, TOMYy Ha oOpHcax JiHIl HaCyBY BIAUyTHHH BIUIMB penbedy MICIEBOCTI
1, KpIM TOTO, camMa IJIOLIMHA 3Mil[yBada HAaCyBY YacTo SIBJIsi€ COO0I0 KPUBOIiHIMHY TOBEPXHIO.

8.5. I'eostoriunmii po3pis i crpaTurpagiyHa KoJIOHKA

['eonoriuna kapTa Ja€e HarJIAIHY ySBY IPO reooriyHy OyaoBy 3eMHoi noBepxHi. 11100 3po3ymitu
Kl YMOBM 3aJisiTaHHS TOpiA Ha TAMOWHI, HEOOXIHO peTeabHO NpoaHamizyBaTtu Kapry. [lis
MIOJIETIIIEHHSI YUTAHHS T€0JIOTIYHUX KapT BOHH 3aBXJU B 000B’SI3KOBOMY MOPSJIKY 3a0€3MEeUyIOThCS
re0JIOrYHUMHU PO3pi3aMH 1 CTPATUrpadiuHUMU KOJIOHKAMHU.

TI'eonociunuit pos3piz sBise co0O0 MPOEKIII0 HAa BEPTUKAIbHY IUIOMIMHY, BUKOHaHY Y
BHU3HAUEHOMY MacIlTadl, fpaHUYHUX JiHIHM MOpija 1 po3puBHUX MOpyIIeHs (puc. 8.13).
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Kapmi:

P — nHuoicniti 6iooin
NepMCbKOL cucmemu;

C3 — 6epxHiil 8i00in

Kam 'ssHO8Y2INbHOI cucmemu;

OO L == [V s (P 7777 (O C> — cepeowitl 6i00in

Kam 'ssHO8Y2INbHOI cucmemu;
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31 1| . : } lf lf | | | FB, PO3pIi3 no 2e0n102iunii
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Teonociunuii po3piz no ninii I-1 R
Macmrabu: ropusoHTambHuA 1:200000 C1 — Hudichiui 610011
BepTukanbHuii 1 : 50000 Kam sIHO8Y2IIbHOI cucmemu

BiH ngae HarmsqHy ysABY PO YMOBH 3aJISITaHHS TTOPIJT HA TIMOWHI. 3a TOTTOMOTOI0 pO3pi3iB MOXKHA
300pazutu Gpopmy 3aisiraHHS MOPiJ HA MIMOUHI, KyTH MaJiHHA IJIACTIB 1 1X 3MIIIEHHS 3 TITMOHHOIO,
TIMCHI TOTYXKHOCTI IUIACTIB, THIM TEKTOHIYHUX MOPYLICHb, IOKa3aTH IOPOIH, SKIi B MeXax
300pa)keHOl TUISIHKM HEe BUXOASTh HA IOBEPXHIO 1 TOMY HEe OTpUMaJIU BifoOpakeHHs Ha kapTi. [Ipu
moOy10B1 PO3Pi3y TaKOK BUKOPUCTOBYIOTH JIaH1 MO CBEP/IJIOBUHAX, AKI TPOOYpEHi Ha JaH1{ AUISHII.

JIiHiIO TEOJIOTIYHOTO PO3pi3y MO3Ha4aroTh Ha KapTi. IIoTIM B3M0BX HamideHoi JiHIi po3pizy
BUKPECIOIOTH TonorpagiyHuii mpodisib 1o BUCOTHUX BIAMITKAX, K1 BU3HaYeH1 Ha KapTi. Ha kiHIsx
pO3pi3y BKazyeTbes rpadiuHuil BepTUKaIbHUN MaciuTal 1 OyKBeHI MO3HAUEHHs TOJIOXKEHHS PO3pi3y
BIJIHOCHO CTOPiH CBiTY. P0O3pi3 Opi€HTy€eThCA TaKUM YMHOM, 1100 3 J1IBOr0 OOKY pO3TalloByBajacs
Horo miBAEHHO-3axiJHa, 3aXigHa abo MiBHIYHO-3aXiJHA YACTHUHHU, a 3 MPABOro OOKY BIAMOBITHO —
MIBHIYHO-CX1HA, CX1J{HA, MBAECHHO-CX1THA YACTUHHU. SIKIIIO0 PO3pPi3 MPOXOJAUTH TOYHO MO MEPHU/IIaHY,
TO 3 NMPABOro OOKY PO3TAIIOBY€ETHCS MIBHIYHUNA KiHEIb pO3pi3y, a MiBACHHUHN — 3 JIIBOTO.

Touky nepeTHHy reoJOriYHUX I'PAaHUIb IJIACTIB 3 JIHIEI PO3pi3y NMEPEHOCUTHCA Ha MPOQuIb 1
BiIMIYAaIOThCSl TEOJIOTIUHI TpaHMlli. B MexkaxX KOXXHOTO Iapy BKa3yIOTh BIJMOBiAHI 1HIEKCH.
['eonmoriunuii  po3pi3 0OOB’S3KOBO MIJMUCYIOTh 3 BKa3aHHSAM YHCEIBHUX MAacIITabiB —
TOPU30HTAJIBHOTO 1 BEPTUKAIBHOTO.

SIKI10 MOTYXKHOCTI TUIacTiB Maii abo KyTH MaJiHHS IJIACTIB HEBEJIMKI, BChOTO JEeKiIbKa IpaaycCiB,
TO Te0JIOTIYHA CTPYKTYpa Ha po3pi3i Oyjae BUTIsAaTH HerapHo. ToMy BepTHKaIbHUI MaciiTad 4acTo
BOMpAIOTH B IEKUIbKA pa3 KpyMHille, HiX ropuzoHTanbHui (B 5—10 pasiB 1 6utbiie). Kytu naginss i
MOTY’KHOCTI IJIACTIB Ha po3pi3ax MpH IbOMY 30UIBIIYIOTECS, 1 CTPYKTypa BUTJISAa€ HAOYHIIIE, aie
JiHiCHa KapTHUHA 3aJIATaHHS IJIACTIB CIIOTBOPIOETHCS.

B nadroBiil reonorii 3aBXkAM KOPUCTYIOTbCS TAaKUM INPHUHOMOM IpH 300pakeHHI HadTo- 1
ra30HACHYEHMUX IUIACTIB, TaK SIK IX MOTY>KHOCTI MOXXYTh OyTH BChOTO JIMIIE JEK1JIbKa METPIB, KyTH
nagiHHsg 1-2°, a Iioma po3noBCIOKEHHS JECSITKH 1 COTHI KBaJJpaTHUX KITTOMETPIB.

Po3pizu 13 30UIbIIEHMM BEPTHKAIBHUM MacmTaboM JiIsi 300pakeHHS IIHCHUX CTPYKTYyp He
3aCTOCOBYIOTb.

J11 Toro 1100 reoJoriyHui po3pi3 AaBaB HATJSAHY YSABY PO YMOBH 3aJIsiTaHHS IOPiA Ha TIIMOMHI,
HEOoOXiHO oro Oy IyBaTH HaBXPECT MPOCTATaHHS, TOOTO B MEPIEHANKYIISIPHOMY HAPSMKY 0 JIiHIT
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npocTsranas mnopia. Jlume B mpoMy BHITaIKy po3pi3 BiIOOpa3UTh MIMCHI KyTH IMaJiHHS 1 JIKHCHI
MOTYKHOCTI myacTiB. Po3pi3, moOynoBanuii B OyAb-IKOMY i1HIIOMY HampsMKY, TOKa)ke HE TiHCHHUI
KYT NaiHHS, a JIMIIIE HaXWI TUTACTIB B JAaHOMY Tiepepi3i. SKIIo mpocTsAraHHs IJIaCTiB 3MIHIOETHCS, TO
JHI0 pO3pi3y POOIISITH HE IPSIMOIO, a JIAMAHOIO, SIKa CKJIQJIA€THCS 3 BIIPI3KiB HAMIPABJICHUX HaBXPECT
MPOCTSTaHHSI TTOPiJL.

Komu po3pi3 OyayroTe 3 MeTO0, 00 MOKa3aTh OCOONMBOCTI PO3PHUBHHUX IMOPYIIEHb, TO HOTrO
MIPOBOJISATH HABXPECT MPOCTATAHHS 3MillyBava. Takuil po3pi3 Moxe OyTH i HE TIEPICHIUKYIIPHUM
710 TIPOCTSTAHHSI TTOPI/I.

[Ipu cknamniii reosoriuHii OyIOBI MUISHKH, ska 300pakeHa Ha TEOJIOTIYHIN, KapTa 4YacTo
MOCTAYaEThCS HE OJTHUM, a JIEKUTbKOMA PO3pi3aMHu.

Cmpamuczpaghiuna rononka sBisse coO0r0 TpadiuHe 300paK€HHS IMOCTIJOBHOCTI 3ajsTaHHs
MOpiJ HEe MOPYIICHOMY po3pi3 (puc.8.14).
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B crparurpadiuniif KOJIOHII YMOBHUMH 3HaKaMH 300paKyIOTHCS IIOPOJIU PI3HOTO BIKY 1 CKJIaTy B
Tiil TOCHIJOBHOCTI, B SIKili BOHM 3aJIAraloTh B MEKaX JaHOi JUISHKH, HE3aJIe)KHO BiJ TOTO, MAalOTh
BOHU CYILIUJIbHE PO3MOBCIOJDKEHHS Ha JaHIi TepUTOpil 4M Hi. 3arajpHa JOBXXHWHA KOJIOHKHM HE Mae
nepesuiryBaTi 40—50 cM. [HTpy3uBHI TOPOAM B KOJIOHIII HE BKa3yIOTh.

CrparturpadiuHa KOJOHKa, SIK 1 T€OJIOTTYHUN PO3pi3, MOJETrIyIOTh YATAHHS Ie0JIOTIYHOI KapTH,
TaK SIK JJO3BOJISIE MAaTH YSIBY PO MOPOIM Pi3HOTO BIKY, SIKI 3aJISral0Th Ha TITMOMHI, ITOCIIIJOBHICTH 1X
3aJIsraHHsl, MOTYKHOCTI PI3HUX TOBI 1 IJIACTIB, X CKJIa/, (payHICTUUYHY XapaKTepUCTHKY, XapaKTepHi
0c00IMBOCTI (HaNpUKJIa/l, BKIIOUEHHsI KOHKpeLii a0o MipuTy B 0CaJ0BUX MOPOAAX) 1 T. A.

Puc. 8.14.
Cmpamuczpaghiuna
KOJ10HKa

Heorenosa

CHCTeMA
Naseor
CHCTEMA
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Iumanns ona camonepesipku

1. Ax npoeodsimu 2eon02iyny 3U0MKY?

2. Hazsims piznosuou eeonozivnux kapm.

3. Hazeimb inOexcu, SKi nputiHsaAmi 011 HO3HAYEHHSsl 2e0JI02IYHUX CUCTIEM.

4. Ax euensoaromv Ha monocpagiuniii Kapmi eparuyi 20PU3OHMAILHO [ BEPMUKANLHO
3anseaio4o2o niacma?

5. ll]o maxe kym nadinus, asumym naodinHs i npocma2anHa niacma?

6. Ak susHauumu enemenmu 3a1A2aAHHA NAACMA He 2e0J102TYHIl Kapmi?

7. Ak 3006pasicytomvcsa Ha kapmi AHMUKIATHATILHE § CUHKITHAIbHI CKAAOKU?

8. Ak 306pasxcytomscs Ha kapmi po3pusHi nopyuieHHs?

9. Ak ckraoaromo eeonociunuii po3pis?

10. llJo makxe cmpamuepagiuna Koniouka?
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9. OCHOBHI ACHHEKTH IH)KEHEPHOI 'EOJIOI'TT

9.1. InKeHepHO-re00ri4YHI 0c00JIUBOCTI MPCHKUX MOPIX

MarmaTtuyHi HOpOAM XapaKTEpU3YIOThCS HASBHICTIO KOPCTKUX KpHUCTalli3alliiHUX 3B’S3KIB
MK MiHEpaJIbHUMH 3€pHAMH, 10 3yMOBIIIOE IXHIO BUCOKY MIITHICTh 1 Maly BOAONPOHHUKHICTD Y
HernopylieHoMy cTaHi. [Toka3HUKH TUMYacoBOrO ONOPY CTUCKY 3a3BUYail 3HAYHO MEPEBULIYIOTh
HABaHTAXXCHHS, XapaKTEPHI JJIs IHKEHEPHOI MPAKTUKH, 1110 BU3HAYAE iX MIMPOKE BUKOPUCTAHHS
K HaAlMHUX OCHOB cropyl. BogHowac iH)XXeHEpHO-IeosoriyHa OIiHKa IMOBUHHA BPaxOBYBaTH
TPIIIMHYBATICTh, 30HU TEKTOHIYHUX MOPYIIEHb 1 CTYIIHb BUBITPEHOCTI, AKI iICTOTHO 3HHXKYIOTh
nedopmarriiiHi Ta MilHICHI XapaKTepUCTUKH MacHUBY.

Cepen iHTpy3UBHHX MTOPi1 HAUTIOMIMPEHIIINMY € TPAHITH, TPAHOIIOPUTH, TIOPUTH Ta raOpOiaH.
MILHICTh TPaHITIB Ha CTHCK 3MIHIOETHCS Y IMUPOKUX Mexax (mepeBakHo monan 100 Mlla), a
neopmaiiifHi BIACTUBOCTI BU3HAYAIOTHCS CTYNEHEM TPINIMHYBATOCTI. BOZONMPOHHKHICTH
IHTPY3UBHHX TOPIJ 3JIEKUTH BiJl TYCTOTH Ta PO3KPHUTTS TPILUIUH: CIa0OTPIIINHYBATI PI3HOBUIU
NPaKTUYHO BOJOHETIPOHUKHI, TOI SIK TPIIIMHYBATI MOKYTh MaTH 3Ha4YH1 KoeimieHTH QinbTparii.

Edy3uBni nopoau (6a3anbTH, aHIE3UTH) BIJ3HAYAIOTHCS PI3HOMAHITHICTIO CTPYKTYpH W
TEKCTYPH, [IO0 3YMOBJIOE 3HAYHY BapiaOenbHICTh (Hi3UKO-MEXaHIYHUX BJIACTUBOCTEH: BiA
BUCOKOMIITHMX MIKPOKPUCTAIIYHUX N0 CIa0KUX MOPUCTUX pi3HOBHUIIB. Bynkaniuni Tydu
YTBOPIOIOTH OKPEMY T'PYIY 3 Ay’K€ HIMPOKHUM Jialla30HOM MIIIHOCTI.

Metamopdiuni mopoau 3a (GpizMKO-MEXaHIYHUMH BJIACTUBOCTSAMHU TOJIOHI IO MarMaTUYHUX.
Haiiminuimmmu € kBaputu (150-200 MI1a). 'aeficu Ta cnaHIli XxapakTepu3yOThHCS MAPyBaTICTIO
1 CIIaHIIIOBATICTIO, LII0 3YMOBIIIOE aH130TPOII0 MILIHOCTI Ta MOXKJIMBICTh 3CYBHHX Aedopmarliiil mo
iomuHax HamapyBaHHs. KoHTakToBO-MeTamopdiuHi mopoau  (POTOBUKH, MapMypH)
BiJ[3HAYAIOTHCS BHCOKOIO IIIJIBHICTIO Ta BIIHOCHOIO OJIHOPITHICTIO; MApPMypU MAaIOTh CEpeaHii
omip crucky Oxm3pko 100 MIla. /Iunamomeramopdivni mopoau (Opekdii, MIJIOHITH) € MEHII
CTIMKMMM, CXWJIBHUMH [0 BUBITPIOBaHHSA Ta 3CYyBIB, TOMY PpO3IJISIAlOThCS SK HECHPUSATIUBI
OCHOBH.

[H)KeHEepHO-Te0IOTIYHI  BJIIACTMBOCTI  3LEMEHTOBAaHMX OCAJOBUX TIOPiJ BHU3HAYAIOTHCA
IPaHyJIOMETPUYHUM CKJIaJJOM, TUIIOM LIEMEHTY Ta CTyneHeM JjdiThdikauii. Haiiminuimmmu €
KBapIIOBUH 1 3a/113UCTUI IIEMEHTH; KapOOHATHUN EMEHT XapaKTepU3y€eThCsI BUCOKOIO MIIHICTIO,
ajie pO3YMHAETHCS Y BO1; TIIMHUCTUN — MAJIOMIITHUI; TIIICOBUI — BUCOKOPO3YHUHHUH.

CunbHoniTH(IKOBaHI MOPOJIU (KOHTJIOMEpaTH, KBApIOBI MICKOBHKH) MOXYTh MaTH OIIip
ctucky 110 150-200 MITa, Toxi six cnabo3neMeHToBaH1 pizHOBUAM — uiie 1-25 MIla. Anesposnitu
W apruliTi yTBOPIOIOTH MEPEeXiTHUI psAl BiA cIabOMIIHUX 10 OKBApLOBAaHMX PI3HOBHIIB 13
BUCOKOIO MIIHICTIO. J[JIs1 HUX XapaKTepHa CXWIBHICTh JO BUBITPIOBAHHS Ta OCUIIOYTBOPEHHS.

Cepen XIMIYHMX 1 OPraHOTE€HHUX IOPIJl 0COOJMBE 3HAYEHHSI MAlOTh KapOOHATHI (BalHSIKH,
JIOJIOMITH), CyJib(arTHi (TINC, aHTIIPUT), KPEMEHHUCTI (OMOKM, Tpemes) 1 TaJloifHI MOPOJIH.
KapboHaTHi mopoau cXuiibHI A0 KapcTyBaHHSA. MILHICTh BamHSKIB 3MiHIO€ThCS Bi 2—3 Mlla
(uepenamrauku) go 100 MIla (api6HO3epHUCTI pi3HOBHIM). [JomOMITH 3a3BUYail MaIOTh MIIHICTh
60—100 MI1a. I'iic 1 anrigpuT HeOe3MeuH1 yepe3 pO3UYMHHICTh Ta 00’ €MHI 3MIHM NPU TiapaTalii.
Omnoku ¥ Tpenenn XxapakTepu3yThCs BUCOKOIO TIOPUCTICTIO, 3HAYHUM 3HM)KEHHSIM MILHOCTI IpU
BOJIOHACHYCHHI Ta HU3BKOIO MOPO30CTIHKICTIO.

VIaMKOBi HE3LIEMEHTOBaHi IOpOAM MHOMLNSAIOTE HAa KPYMHOYJIAMKOBI Ta MillaHi. IXHi
BJIACTUBOCTI BH3HAUYAIOTHCA TPAaHYJIOMETPUYHHM CKJIAJOM, (DOPMOIO YIJIaMKiB, HAasIBHICTIO
3ar0BHIOBAYA MOP 1 TEHE3HUCOM.

KpynHoynaMKoBi IpyHTH (BaJlyHHI, TaJbKOBI, IpaBiiiHi) 0e3 ApiOHO3EpHUCTOrO 3all0OBHIOBaYa
MaroTh BHCOKY BOJONPOHHMKHICTh 1 HE3HAuHy CTHCIUBICTb, aje 3HWKEHUH OIip 3CYBY INpHU
OKpyTii GopMi ynaMkiB. HasiBHICTh THITYBAaTO-TJIMHUCTOTO 3alIOBHIOBAYa 3MEHIITY€E KOE(IIIEHT
¢inbTpanii Ta KyT BHYTPILIIHBOTO TepTA. [H)KEHEpHO-TeoI0riuHi 0COOIMBOCTI 3HAUHOIO MipOIO
3aJIeXaTh BiJl TEHETUYHOIO TUIY (IPOJIIOBiaIbHI, MOPCHKI, alOBiajbHI TOLIO).
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[Ticku XapakTepu3yIOThCS PI3HOI JHCIEPCHICTIO Ta CTPYKTypor. PycnoBi micku moGpe
BiZICOPTOBaHi, BOAONPOHHUKHI Ta aHI30TPOMHI o0 (inpTparii. 3aruiaBHi i cTapu4Hi Pi3HOBUIN
MarOTh BHIIY CTUCIUBICTD 1 MEHIITY BOJONPOHUKHICTh. DIIFOBIOTIIAIIAIBHI TTICKH BiJI3HAYAOTHCS
3HAYHOIO TMOPHUCTICTIO Ta KoedimieatoMm ¢inprpanii 1o 10 M/mo0y; KyT mMpUPOTHOTO BiAKOCY
3MEHIIY€EThCS IIPU HACUYEHH1 BOJOIO.

3a MEeBHUX YMOB MICKH MOXYTb IEPEXOJUTH y TIUIMBYHHUH cTaH. «[CTHHHI IJIMBYHU»
XapaKTepU3yIThCsl BUCOKOK BOJOYTPUMYBAJIBHOK 3/aTHICTIO, MajJOK BOJONPOHHMKHICTIO,
3HAYHOIO JIe(POPMATHBHICTIO Ta CKIIAHICTIO OCYIIICHHS.

Jlo 3B’A3aHMX TPYHTiB HaJeXaTh JIECOBi, TJIMHUCTI Ta OioreHHi Topoau. IXHi MinHicHI
BJIACTUBOCTI ICTOTHO 3ayieXkaTh BiJ BOJOTOCTI Ta THUIy CTPYKTYpHHX 3B’S3KiB (10OHHO-
€JIEKTPOCTATUYHUX, KANUISIPHUX, MOJIEKYJISIPHUX).

[MUHMCTI MOpOAM NIMPOKO MONIMPEHi H pi3HOMAHITHI 3a TEHE3MCOM. IXHi BIACTHUBOCTI
BU3HAYAIOTHCS MIHEPAJOTIYHUM CKJIQJIOM, CTylHeHeM JiTHdIKalii Ta yMOBaMH 3ajsraHHS.
JlemoBianbHI TMHA CXWJIBHI J0 3CYBIB, OCOOJIMBO TpH MiApi3aHHI cXuiiB. MOpEeHHI TIHUHH
BiJ[3HAYAIOTHCS BHCOKOIO IIIJIBHICTIO (MOPUCTICTH 25-35 %), Manor CTUCIMBICTIO Ta 3HAYHUM
OTIOPOM 3CYBY, III0 3yMOBIIIO€ X IPUIATHICTH SIK OCHOB BIATIOBIJAIEHUX CIIOPY/I.

CTpiukoBi TIMHH XapaKTepU3YIOTbCS BHUCOKOI MHOpHUCTICTIO (1o 60-65 %), aHizoTpormiero
GinbTpalliiHUX 1 MINHICHAX BJIACTUBOCTEH Ta IMIABUIICHOI J1e()OPMATHUBHICTIO TIPH
HaBaHTaxeHHI. O3epHI Ta MOPCHKI IIMHU YaCTO MarOTh BUCOKY IPUPOJHY BOJIOTICTb 1 MOXYTh
OyTH CXHJIbHUMH J0 3CYBIB.

biorenni mopomu (Topdm) — MamOMilHI, BHCOKOMOPHUCTi, BOJOHACHYEHI YTBOpPEHHS,
BJIACTUBOCTI SIKMX 3aJI€XKAaTh Bl CTYIEHs pO3KJIalaHHs Ta 30JIbHOCTI. J[JIs1 HUX XapaKTepHi BUCOKa
CTHCIIHBICT, 3HAYHA YCaJIKa MIPH BUCUXaHHI Ta OOMEKeHa Hecyda 3/1aTHICTb.

JlecoBi mopoaM — MUITYBAaTO-TJIMHUCTI MAKPOIOPUCTI IPYHTH KOHTHHEHTAJIBHOIO T'C€HE3MCY,
3/1aTHI 10 MPOCIIaHHs IPY 3aMOYyBaHHI. BOHM XapakTepu3yrThCs BUCOKUM BMICTOM IMUTYBaTOl
¢pakuii, HasgBHICTIO KapOOHATIB KaJbIil0 Ta aHi30Tpomi€l0 (iabTpalifHUX BIACTUBOCTEH
(BepTUKaJIbHA BOJIONPOHUKHICTh IIEPEBUIIYE TOPU3OHTAIBHY).

OCHOBHOIO 1HXEHEPHO-TEOJIOTTUHOI0 O03HAKOIO JIECIB € MPOCAIHICTh — 3JaTHICTh 3a3HaBaTH
JIOJTATKOBUX BEPTUKAJIBHUX JAe(opmaliiil mpu 3BOJIOKEHHI M HABaHTaXXEHHSIM a00 BiJ BIACHOT
Baru. KoedimieHT mpocagHoCTI MOXKe AOCATATH 3HAYHUX BEJIMYUH; CyMapHa MOpHUCTicTh — 30-64
%. IIpu 3MOUyBaHHI CIIOCTEPIra€ThCs Pi3Ke 3HMKEHHSI KyTa BHYTPIIIHBOTO TEPTS Ta 3UETICHHS.

[Tin yac mMpoeKTyBaHHS CHOPY/ HA JIECOBUX I'PYHTaX HEOOXITHO repeadadyaTty 3aXOAM 100
3aro0iraHHs 3BOJIOKEHHIO, VYINIJIbHEHHs a00 IITYy4YHOrO 3aKpIiIUIEHHS MacHUBYy, a TaKOX
31MCHIOBAaTH MOHITOPUHT OCIJIaHb.

HITy4Hi rpyHTH OPMYIOTHCS HIISAXOM LIJIECTIPIMOBAaHOI 3MIHU CTPYKTYPH Ta TUIY 3B’S3KIB Y
MacuBi. 3aCTOCOBYIOTh METOJM II€MEHTallli, cuiikaru3aiii, OiTymi3allii, eIeKTPOXIMIYHOTO
3aKpIIUICHHS, TEPMIYHOI OOPOOKH Ta BBEIEHHS XIMIUHUX PEAareHTiB.

IlemeHnTamiss Ta cuilikatusaimis 3a0e3MedyloTb YTBOPEHHS KpUCTaNi3alliiiHUX 3B’SI3KIB 1
MiBUIIIEHHS MIITHOCTI Ta MOHOJITHOCTI. biTym™mi3aiis i enekTpoxiMiuHi MeToiu GOpMYIOTH ClIa0Ki
CTPYKTYpHI 3B’3KH, 3MEHILYIOTh BOJONPOHMUKHICTh. TepmiuHa 06poOka (300-400 °C) cnpuse
YaCTKOBOMY «CKaM’SIHIHHIO» TUCTIEPCHUX IPYHTIB.

XimiuHa Moaudikauis (00pobka consiMH, TOBEPXHEBO-aKTUBHUMH Ta KpeMHIHOpraHIYHUMU
CTHOJyKaMH) 3MiHIOE BOJOIPOHUKHICTh, MJIACTUYHICTh 1 YIIUIBHEHHS IPYHTIB. TakuMm 4YHUHOM,
HITYYHE 3aKpilJIeHHS € e()eKTHMBHUM 3acO000M MiJBUILIEHHS HAIIHOCTI OCHOB y CKJIAJHHX
1H)KEHEPHO-TE0JIOTTYHUX YMOBaX.

9.2. IH/KeHepHO-Te0/I0TiYHI IBMIIA | Tpouecu

Cygo3zis — MexaHIUHE BUHECEHHS MII3€MHUMM BOJaMHU JIpIOHO3EpHUCTOI (pakiii 3 mapy
HEOJHOPITHUX 3a TpaHyJOMETPUYHHUM CKJIaJOM IIICKiB. Y pe3ynbTaTi cy¢o3ii map micKy
VIIUIBHSAETHCS, @ Ha TIOBEPXHI YTBOPIOIOTHCS MPOBAIH — cy(031iHI BOPOHKH. 3aX0au 00poThOH 13



MIHICTEPCTBO OCBITU I HAYKHU YKPAIHU
JKuromupcbka JEPXABHUI YHIBEPCUTET «KATOMHUPCHKA IMOJITEXHIKA» (D_23'05/35610(2)5%12844'00'1“;
noJjiTexHika Cucrema ynpapJaiHHs sikicTio Binnosinae JICTY ISO 9001:2015
Bunyck 1 | 3minu 0 | Exsemnaap Ne 1 Apx 88/77

cy(o3i€ro crpsiMOBaHI Ha 3MEHIIEHHS BEJIMYMHM KPUTUYHOTO 3HAYEHHS HAIIPHOIO Ipaji€HTa,
JIOCATAETHCS 1€ BIAIITYBAHHAM Ha IUIAXY PyXY HiI3€MHOTO MOTOKY MPOTU(UIBTPALIHHUX 3aBic,
BIJIKQUyBaHHSM 31 CBEPUJIOBUH, BJIAIITYBAHHAM JAPCHAKHUX KaHaB TOIIO. Y 30H1 PO3BAHTAXKEHHS
(BUXO/y OTOKY) BJIAIITOBYIOTH 3BOPOTHI (DLIBTPH.

Kapcm — XiMiuHe pO3YMHEHHS TIPCHKUX TMOPiA y 3€MHINA KOpi Ta Ha i MOBEPXHI IPYHTOBUMH
BOJIaMH, SIKI PyXalOThCsl MO TPIIIMHAX Y MacuBax KapOOHATHHX, CyIb(paTHHUX, COJEKaM'SHUX 1
KaiiHuxX nopia. Po3unHeHunit marepiag BUHOCUTBCS 3 MAaCUBY B OCHOBY CXMJIY 1 BUKJIMHIOETBCS
YBUIJSIAI HU3XIAHOTO JDKepena. Po3uMHHA 34aTHICTH MiA3€MHUX BOJ MiJABHILYETHCS 3
HiABUILEHHAM TeMIlepaTypH 1 TUCKY. KpiM TOro, BoHa 3aJ€KUTh TAaKOX BiJ| y>K€ PO3UUHEHHUX Y
BOJIi Ta3iB 1 XIMIYHUX CHOTYK.

[TopiBHSIHO JIETKO PO3YMHSIOTHCSA KaM'sHa Clilb, TIIICH, aHT1IPUTH, BallHAKU, MapMyp, Kpeia,
Mepreib. YHAcHiIOK KapCTOBUX MPOIECIB YTBOPIOIOTHCS MOPOKHUHU M Ie4epH B MAaCHBI,
KapCTOBUH peibe(d HA MOBEPXHI Y BUTJISL JIHOK, KOPUTOMOIIOHUX IMTOHUKEHB, a TAKOXK IMPOBAIB.

PiBeHb TpyHTOBHX BOJ B 00JAaCTSAX PO3BUTKY JIHOK 1 TOMIB 3HMKYETHCS, IO MPU3BOIUTH JI0
3HUKHEHHS POCJIIMHHOCTI Ta IIMPOKOr0 PO3BUTKY IpoleciB BUBITproBaHH:A. IIponec yTBOpeHHs
KapcTy BiIOyBaeThCS THM LIBUALIE, YUM JIOBIIMK NUIAX (PimbTpamii — Bia IEHHOI MOBEPXHI 10
PiBHSI IpeHYBaHHS Ta BUIIE TPIIIMHYBATOCTI MacuBy (puc. 9.1).

1 i . i 2 Puc. 9.1. Cxema kKapcmosux
SRy e, . . .
2/ 47 / > ( ' npouecie y 2IpCbKoMy mMacuel
1 — kapu;
2 — eupsu,
3 — npupooHi waxmu,
4 — eopuzonmanvhi neuepu,
5 — eepmuxanvna neuepa;
6 — cmanakmumu,
7 — cmanazmimu;
8 — cmanazuam;
9 — nidzemui piuku ma cCmpymKu,

10 — cugpon;
11 — niozemuuti 6ooocnao; 1
2 —epom; 1

3 — 6xi0 y neuepy

HasiBHICTH KapcTy MOKE€ MPHU3BECTU J0 MOPYLIEHHS MOHOJITHOCTI Ta CTIHKOCTI MOpij,
3011bIIEHHS] IXHBOT BOJOIIPOHUKHOCTI Ta O1IBII0T OOBOJHEHOCTI.

O6nacTi po3BUTKY KapcTy MarOTh CKJIaJHI 1H)KEHEPHO-TE€OJIOTIYHI yYMOBHU 1 HOTPeOyIOTh
PETEeNbHOTO BUBUEHHS, EPII HIXK 3BOJUTH Ha CXMJIBHUX /10 PO3UMHEHHS OPOAx MEBHI CIOPYIH
(OyniBii, TyHE, 3aJ1I3HUYHI KOJII Ta 1H.).

Po3po6s10Th 1 3aCTOCOBYIOTh KOMIUIEKCHI 3aXOAM LI0JI0 3aKPIIUIEHHS IPYHTIB, 3MEHIICHHS
¢iapTpanii B MacuBi. 3aleKHO BiJl BHJIY IPYHTIB MacHUBY 1 CTYNEHs iXHbOI TPIIIMHYBaTOCTI
3aCTOCOBYIOTH TIIMHI3AII0, CHITIKATH3aIlif0, OiTyMi3alito Tomo. Ha moBepxHi, y MiCLIX BUXOAY
PO3YMHHHUX MOP1J, 3aCTOCOBYIOTh IOKPUTTS — 3aMKH 3 TJIMHU, OITyMy ab0 1HIIOro MaTepiaiy.

Ilnueynu — 'y OynIBHUITBI Ta TIpHUYIA TNpPaKTUIl IUIMBYHAMHM Ha3MBalOTh TOHKO- 1
IpiOHO3EpPHUCTI, MWIyBaTl Ta CUJIBHO-NMIYBATi, BOJOHOCHI MICKH, SIKI MIJ 4Yac PO3KPUTTS
KOTJIOBaHaMU a00 TIpHUYMMH BHPOOKAMH BHACIIJOK TMEpenaay TiJpOJAWHAMIYHOTO THUCKY
IUTMBYTh, TOOTO BOHU MPUXOJATh Y PyX, HAOyBarOUu MPH IIbOMY BIACTUBOCTEH B'SI3KOT piAMHU.

OOmIMBaHHA MOXe BIIOyBaTHUCS SK MOBUTBHO TOBCTHM INAPOM, TaK 1 IMIBHAKO 1 HAaBiTh
KaTacTpo(i19yHO MIBUAKO y BUIJISIII IPOPUBY, SIK TUIBKH 1X pO3KPUBAIOTH 1 YUM OUIbIIE BUTITYIOTh
IPYHT, THM OUTbINA KUTBKICTh HOTO HAXOIUTH 13 IHA 1 CTIHOK.
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SIKII0 TUIMBYHM MOYAJIM pyXaTHCs, 3HAYUTh, TOPYIIEHO iXHIO CTIMKICTh, MOPYLIEHO CTIHKICTh
HOPiJ1, 10 BMIIIYIOTh X, CXMIIIB, YKOCIB, 3CYBiB, MiJJ3eMHIX BUPOOOK, TEPUTOPI 1 pO3TaLIOBAHUX
a0o TIJIbKYU CIIOPYIXKYBaHUX Ha HUX CHOPY/L.

Po3pizusatoTh mMByHH QUIbTpaiiiHi (MTOMUIIKOBI) 1 THKCOTPOITHI (CIIPaBXKH).

®OinpTpalliiiii MIMBYHW BUHUKAIOTH y Pa3i 3MIHU TiIPOJIWHAMIYHOTO PEXUMY, IO 3a3BUYAM
BiZIOyBa€THCS IMiJ Yac BiJIKaYyBaHHS BOAM 3 KOTJIOBaHYy abo Tpanmei. [Ipu 3HATTI qTuHAMIYHOTO
pPeKUMY BOJIa OCBITIIIOETHCS, IICKA OCIAIOTh 1 HAaBiTh YIIUIBHIOIOTHCA. THKCOTpOmHI abo
CHpaBXHi INIMBYHU B TOHKIN ()paKIlii TpaHyJIOMETPHYHOTO CKJIAAY MICTSTh KOJOiq! — YaCTHHKH
po3Mmipom meHI sk 0,1 mxM. Tomy 300BTaHUH 13 BOJIOIO IUIMBYH MA€ CTIMKY KOJIOiITHY YaCTUHY 1
HE OcCi/ia€e mpoTsArom Oaratbox micsmis. BogoyTpuMyBanbHa 31aTHICTS iX qocsirae 240 %.

["onoBHI criendivHi BIACTUBOCTI IUIMBYHIB: MPUXOIATH Y TUITMBYHHHUI CTaH MPH TyKe HU3BKUX
3HAYEHHAX T1IPOAMHAMIYHOTO THCKY; IMOTaHO BiAJAIOTh BOAY (BOJA KalaMyTHA, 3 MYJIUCTHMH
YaCTUHKAMH), MPU BHUCHUXaHHI Maca CHpPaBXHIX IUIMBYHIB TBEpii€ (3a paxyHOK KOJOITHHX
3B'S13KiB); TIEPETBOPIOIOTLCS B PIAUHY MPH HEBENHKii Bosorocti (mpubausao 0,30); BOIOMIOTH
BJIACTUBOCTSIMU TIKCOTPOIMii (IEPETBOPIOIOTHCA B PIAMHY MPU AUHAMIYHUX BIUIMBAX ).

Sxmo npu OyAIBHHLTBI TUIMBYHM HE OTOJIOIOTHCS, TO BOHHM MOXYTh OyTH HaJiHHUMH
OCHOBaMH CHOPY[ (BUTPUMYIOTh 3HAUHI HAaBAaHTAXKEHHS NPH HE3HAYHUX Aedopmarisnx). Skmo x
IUTMBYH PO3KPUTHI KOTJIOBAHOM, TO BiH MOK€ TIOBHICTIO BUTEKTH B KOTJIOBAH, 1[0 IPUBOMTH 10
CYTT€BOTO 301JbIICHHS 3€MIITHUX POOIT, @ TAKOX /10 MOIIKOKEHb 1CHYIOUHX CIIOPY BHACIIIOK
OCiJJTaHHS MTOBEPXHI.

SIKIO  1HXKEHEPHO-TEOJIOTIYHUMHU  BUUIYKYBaHHSAMHU BHSBJIEHI IUIMBYHH, TO TMiJI 4ac
OyIiBHHUIITBA B paiioHaX iX 3aJIsITaHHS 3aCTOCOBYIOTHCS CIICIiajbHI METOJU ITiIFOTOBKA OCHOBHU:
IPOXOJIKa IUIMBYHIB NaJAMHU a00 IHIIMMU (QyHIaMEHTaMU IIIMOOKOIO 3aKJIaJeHHS; MONEpeIHE
OCYIIECHHS IUTMBYHIB: TIpH KoedimienTi ¢pinbrpanii ke>1 M/100y (HOMUIKOBI IUTMBYHH) JUISL ITLOTO
3aCTOCOBYIOTH BiJIKauyBaHHs BOJU 13 cBepAsioBHH, npu Ki=0,2-1 M/100y — ronko¢insTpu, a npu
kr<0,2 M/1100y — €J1eKTPOOCYIIECHHS; 3BEICHHS MEPENoH Ha NUIAXY BUXOJy IUIMBYHA B KOTJIOBAaH
3a JOMTOMOT OO IITYHTOBOTO OTOPOKEHHS 200 3aMOPOKYBaHHS TPYHTY.

I pasimayitini npoyecu na cxunax i 6 KOMmi08aHax NPOSBISIOTHCS KOJIU B MACUBI IPYHTY CXUITY
ab0 B mIapyBaTiii TOBIII MOPYIIYIOTHCS CHJIM 3YEIUICHHS MK YaCTHHKaMH, TOOTO MIIHICTh
nopoay. 3a3Buuail 1e OyBae MpHU 3BOJOXKEHHI MOPiJ Yy mepio] abo Micis psCHOrO BHIAIaHHS
onajiB. PyxoMa cuia TyT rpaBiTaliiiiHa 1 pyX Macu I'pyHTY, sIKa BiJiipBanacs, ije 10 6azucy (piBHs)
epo3ii (10 OCHOBU cXuity). PO3pi3HAIOTE OcUIIH, 00BAJIN Ta 3CYyBH.

Ocunu. lle cxuinoBi mpomecu, AKi y NPUPOJHUX YMOBAaX XapakKTepHI Ji CKEJIbHUX 1
rpy0OyIaMKOBUX TOPiJ, KOJIM MpH 30UIBIIEHH] CHJI 3CYBY BIIHOCHO CHJI 3Y€IUICHHS (3a3BUYaid
yepes KpyTu3Hy cxuity noHaja 10-12 %) BinOyBaeTbCsl BIAUIEHHS YJIaMKIB 1 X OCHUIIaHHSA 10 KyTa
npupofHoro Bifgkocy. lle cxwmoBuii nemoBiil. 3rogoM Takuil CXW 3aJ€PHOBYETHCS, alie
OyIiBeIbHUKHM MOBUHHI IIaM'sITATH, 1110 OCHOBOIO CIIOPY/1 Yy IUX BUIMAKaX MalOTh OYTH BUKIIOYHO
KOpIHHI TOPOAM, SKI HEHMOPYLIEHI pyXoM. Y MNOJalbIIOMY CXMJIOBHUN AETIOBIH MEpeXoauTh Y
CTIMiKI BigKJIaAu (OCOBM 1 KYpyMH), SIKIIO 30epiraerbcs KyT TPUPOAHOTO BIIKOCY 1
3a/IepPHOBAHICTb.

O6Banu. Ha BiaMiHYy Bii OCUIIB 00BaJM MalOTh KyT BIAPUBY 3aBXKIW OUIHIIUN 3a KyT
IPUPOIHOTO BiAKOCY, IO He 3a0e3nedye B MOAAIBIIOMY CTIMKICTh CXMIy M OOBaJIM 32 HOBOTO
ocnabyieHHs CHJI 3UeIUIeHHS TpuBaTUMyTh. OOBau 3a3BU4ail BiJOYBalOThC 1] 11€10 MOIITOBXY,
KU BUKJIMKA€EThCS aTMochepHUMH siBUIAMH (Oyps, cuiIbHA 37HBa) a00 3eMJeTpycamu, TOOTO
NPUPOJHUMH a00 AaHTPONMOTCHHUMH (NIPUBAaHTAKEHHS CXWIy) MNpPUYMHAMH. XapaKTEPHOIO
0co0MBICTIO 00BAJIB € 00EpTaHHS 1 IEPEKUIaHHA BiJlipBaHUX Mac.

VY OyniBenbHUX KOTJIOBaHAX OOBAJIM CTIHOK KOTJIOBaHIB BiI0YBAIOTHCS 3 BUHU OY/1IBETLHUKIB,
KOJIM OJIM3BKO BiJ OpiBKM KOTJIOBAaHY BCTAHOBIIIOIOTh MOHTQ)XHI KpaHH, a00 MPOXOAATH Mia'i3Hi
IUISIXH, 200 CKIIATyI0ThCs OyIiBeNbHI MaTepialid — TOJ1 JUHAMIYHE a00 CTAaTUYHE MTPUBAHTAKEHHS
IPU3BOJATH IO 00BNy CTIHOK KOTJIOBaHY.
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3cyBu. 3MilIeHHS HA3WBalOTh 3CYBOM IpU IJIaBHOMY a00 IIBHJIKOMY pYCl MOPOIH, IO
BiJlipBasiacs, 0e3 o0epTaHHs 1 epeKuIaHHs. XapaKkTep 3CyBY 3aICKUTh BiJl OyI0BU cxwmty (puc.
9.2). 3amporioHOBaHO PO3UISATH 3CYBU Ha ACEKBEHTHI, 1110 YTBOPIOIOTHCS B OJTHOPITHUX MOPOIAX;
KOHCEKBEHTHI, III0 YTBOPIOIOTHCS B HEOJHOPIIHUX 1 TPIIIMHYBATHX ITOPOAAX, TOBEPXHS KOB3aHHS
AKMX 3yMOBJIeHAa OyJIOBOIO CXHIIy, I1HCEKBEHTHI — YTBOPIOIOTBCA TMpPU IIAPYBATOMY
TOPU30HTAILHOMY 3JIATaHHI OPiA. Y IbOMY pa3i MOBEPXHs KOB3aHHS NEPETHHAE IAPU PI3HOTO
CKJIaay.
Puc. 9.2. Ocnosni enemenmu
3CY8HO20 UUPKY
1 — natienubwia ninis KO83aHHA,
2 — eepxo6a NiHis KOB3AHHSL,
3 — 3cysnuti yemyn (ypsuwe);
4 — "asux" 3cy8y;
5 — 3miweni Opioni mina,
Piuxa 6 — 3cysHi mepacu;
7 — mino 3¢cy8y;
8 — niocmunvui nopoou;
9 — nopoou 3cy8HO20 CXUTLY;
10 — ¢hopma cxuny oo 3cygy
Ipynmy;
11 — oenrositl

bazuc’eposii

Knacudikamis 3cyBiB IpyHTY:

1. 3a KyTOM MOBEpPXHI KOB3aHH:: MOJIOI1 — 110 5°, KpyTi — 5-15°, nyxe kpyTi — moHaz 15°.

2. 3a rmuOMHOIO 3aIATaHHs TOBEPXHI KOB3aHH: Nipi0OHi (ormmuBuHK) — 0,5 M, HETIIMOOKI — 10 5-
8 M, rmuboki — 10-20 M, myxe rinuboki — nmonan 20 m.

MOHITOPHHT IrpaBiTallifHUX IPOLECIB BUKOHYETHCS CIELIaIbBHUMU CITyKOaMU 3CYBHOI CTaHII.
Jlo iXHBOTO 3aBJaHHS BXOAWUTH I'€0JIe3UYHE CIOCTEPEKEHHS 3a 3CyBaMH, iHpOpMallis Mpo CTaH
ctabumi3zanii abo pyXy Ta CKJIaJaHHs IPOTHO31B PO3BUTKY ab0 cTabuli3awii IUX IpoIEeciB.

3axonu mo0 60poTHOU 31 3cyBaMu:

1. ITacuBHI — Taki, L0 MONEPEIKAOTh MOABY 1 PO3BUTOK TIpaBITAL[IfHUX IPOLECIB:
3a00pOHSIEThCS BUPYOyBaHHS Jiicy Ha cxuijax moHajn 10°; 3a00pOHSEThCS 3HATTS JEpPHY; HE
JIOITYCKA€ETHCS MO3/I0BXKHE PO30OPIOBAHHS CXMJIIB 1 CKMJAHHS MPOMHCIOBHUX BIIXOIB Ha CXWII;
3a00pOHSETHCS MiJIPI3yBaHHS CXWIIB MPU TEpacyBaHHI 0€3 yKPIIUTIOBAIbHUX POOIT.

2. AKTHBHI 3aXOi 3ajiexaTh BiJ OyJOBM CXHIy: BIAIITYBaHHS MiJMIPHUX CTIHOK 1
TepacyBaHHS 3a OJHOPILAHMX MAcCHUBIB IPYHTY; 3MIIHEHHS 3aJi3HUYHUMH IIMWIbKaMU B pasl
MOJIOTHX 3CYBaX.

Vi 3axoau (K aKkTUBHI TaK 1 TaCUBHI) MalOTh CYIIPOBO/KYBAaTHUCS BIIALITYBAHHSIM JPEHAXKHUX
CHUCTEM.

Cenesi nomoku abo ceni SIBISIOTH COO0I0 KOPOTKOYACH1 pyIHIBHI TOTOKH, SIK1 IIepeBaHTaXeHl
IPA3bOBOKAM'sITHUM MaTepiaioM. BUHHMKarOTh BOHM MiJ 4Yac BUMNAJAHHS PACHUX 371MB abo
IHTEHCUBHOT'O TAHEHHS CHITY B MEPEITipHUX 1 MPChKUX palioHax y O6aceifHaX HEBEIMKHX PIYOK 1
JIOTiB 13 BEMKUM yxujoM TaibBera (moHan 0,100) i yxumowm pivung > 0,020 (inoxi 0,350). Bonu
PYXaroTbCs 3 BEJIUKOIO MIBUIKICTIO y BHUIUIAAI OAHOro abo NEKUIbKOX MOCTIAOBHUX BaliB.
Benunuesna maca BoM CHPSMOBYETbCS BHU3 YIIEIWHAMM, 3MUBAIOYH 1 3aXOIUTIOIOYU TIO A0PO3i
emoBi 1 JAemoBif. Y pe3ynbTaTi BOAHMN MOTIK 30aradyeTbcsi TBEPAMM MaTepiaioM 1
NEPETBOPIOETHCS HA TPS3bOBOKAM'SHUH MOTIK, SIKUM MICTUTH BETMYE3HY KUIBKICTH YJIAMKOBOI'O
Marepiany, mo dacto aocsrae 75-80 % Big 3arambHOTO 00CsTy. Benuunna ynaMKkiB 1HOAI MOXe
JIOCATATHU JIEKUTBKOX METPIB Y NOMEPEUHHKY.
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3a nepeBaXkaHHSAM MaTepiaily, 0 MePEHOCUTHCA, PO3PI3HAIOTH Celli TPSA3bOB1, IPI3bOBOKAM'SH1
ta BogHo-KaMm'stHi. [lommupeni Bonu B Kapnarax, ropax 3akaBkasss, Cepeanboi A3zii, [TliBgennoro
Kazaxcrany.

Ceni MaioTh BENIMKY PYHHIBHY CHJIy 1 YacTO MalOTh CHycTouuinBuil xapaktep. Cepenns
MIBUIKICTh PYyXYy CEII0 KOJWBAETHCS YacTo Bix 2 10 8 m/c. Matepian ceiB BiIKIATaEThCS B
NEepeAripHUX PIBHUHAX, IEPEBAHTAXYIOUN IPUHECEHUM MaTepiajoM KOPHCHI Iutomi. Marepiain,
IO BIAKJIAAETHCS 13 CEIEBUX MOTOKIB HA3UBAETHCS MPOJIOBiEM. {151 HOTO XapakTepHa cliabka
BiJICOPTOBaHICTh. YacTo 3 HUM IOB'S13aHI SBHINA YCATKH.

VY paitoHax HeOE3NEYHMX CXO/PKCHHSIMHU CEJiB CTBOPIOIOTHCS CIICHIaJIbHI CITyKOHW JIaBUH,
CTBOPIOIOTHCSI CEJIECHPSIMOBYBaJIbHI JOTKHU, 3aXUCHI Ipedii, 1amOu. Y 1ux pailoHax MpOBOISATH
po0OTH 31 30€pEKEHHSI 1 3aKPIIICHHS TPUPOTHUX CXHIITIB, 3a00POHHM BUPYOKH JIICIB Ta 1H. 3aXO0/I1B;
MOCTIHO BEAETHCS MOHITOPUHT 32 CTAHOM CXWJIIB Ha HEOC3MEYHUX AUISHKAX. [HOMI ISl 3MiHU
HaIpPsIMKY CEJIEBOTO MOTOKY 3MIHIOIOTh PelIbe(d MiCIIEBOCTI.

Mep3ni nopoou — 11e TPUPOJIHI MiHEPATH i OPTaHO-MIHEpaIbHI arperary, 0 MaloTh HETATUBHY
TEMIEPATypy, MICTATH JiJ 1 KPIOTE€HHI CTPYKTYpHI 3B'A3KU. YTBOPIOIOTHCS Y BEPXHHOMY MIapi
3€MHOI KOPH ITiJ] 9ac 1l KOPOTKOYACHOTO, CE30HHOTO Ta OAraTOPiYHOTO MPOMEp3aHHS.

3a yMOBaMU 3aJsITaHHSI MEP3JI0Ta MOXKe OyTH TpbOX BUIIB: CYLJIbHA (3TUTa) MOHOMITHA ab0
[IapyBata 3a CKJIaJJOM; MEep3JI0Ta 3 OCTPIBIIMH TAJIMX AUISTHOK (3 TaJHMKaMH); OCTPIBHA MEP3JIOTa,
AKa 3aJIATa€ y BUTIISA IPOIIapKiB abo JiH3 cepe]] TaluX BOJI.

3a TpuBaicTIO Oe3mepepBHOrO IepeOyBaHHS B MEP3JIOMYy CTaHI MOPOJW IMOAUISIOTH Ha
CE30HHOMEP3J1i Ta OaraTopiTHOMEP3Ji.

[ pyHT GaraTopiuHOMEp3uii (IPyHT BI4HOMEP3IIUI) L€ IPYHT, IO epe0dyBae B MEP3JIOMY CTaHi
MIPOTSTOM TPHOX 1 OUIBIIIE POKIB.

[ToTyxHicTh mapiB BiYHOI MEP3IOTH Bix 1-2 M 10 AEKIIBKOX COTeHb MeTpiB. BepxHiil map
BIYHOMEP3TUX MOP1J BIITKY BiATa€ HAa HEBEIUKY TTTMOMHY, @ B3UMKY 3HOBY 3amep3ac. [1oTykHiCTh
BOT0 1IApy, SIKUH HA3UBAIOTh AISUIBHUM, 3aJI€KUTh BiJ KIIMAaTUYHUX YMOB, CKJIaQy MOpIJ,
XapakTepy pOCIMHHOCTI.

VY OynoBi Mep3noi TOBLII OepyTh y4yacTh MiA3€MHI BOJH, SIKI MOXYTh YTBOPIOBATU TpHU
TOPH30HTH: TOPH30HT HAJMEP3JIUX BOJ — PO3TAIOBYEThCS B OCHOBI isJIBHOTO IIapy;
MDKMEpP3JIOTHI BOJIM — Y TaJMKax IIapyBaTol MEp3JI0TH; MiAMEP3/I0THI BOJH, 110 3aATraloTh i
BIYHOIO MEP3JIOTOIO.

[TpoexTyBaHHs (yHIAMEHTIB MiJ yac OyAiBHULITBA HA MEP3JIUX IPYHTaX CJijJ BUKOHYBaTH Ha
OCHOBI PE3yJIbTaTiB CHEI[laIbHUX 1H)XEHEPHO-T€OKPUOJIOTIYHUX BHIIYKYBaHb 3 YypaXyBaHHSIM
KOHCTPYKTHUBHHUX 1 TEXHOJOTTYHUX OCOOIMBOCTEH MPOEKTOBAHUX CHOPYA.

BuiimMaHHsI KOpUCHUX KOMAIMH 13 HaAp 3eMJli BUKIIMKAE MOSIBY MOPOKHUH Y TOBIIAX TPCHKUX
nopia. IlosiBa BUpoOIeHUX MPOCTOPIB CIPUUMHIOE OIYCKAaHHS BUIIENEXauuX ripcbkux nopia. Lle
SIBUIIEC HA3UBAIOTh 3DVULEHHSM.

Ha noBepxHi 3'ABIs€TbCA MyJIbJia 3pYIIEHHS — KOPUTONOAIOHA HU3MHA, PO3MIpH K01 B IJIaHi
MEePEBUITYIOTh PO3MIpPH BUPOOIEHOTO MpocTopy. OTKe, BILTUB 3pYIICHHS TEPEIA€ThCS YBEPX ITiJT
JIESIKUM KYTOM.

3pyiieHHs TIPChKUX MOPiA y OUTBIIOCTI BUIAMIKIB HE € MPOIECOM OOBAFOBAHHS SIKOTOCH iX
00'eMy, BOHO IIPOSIBIISIETHCS Y BUIJISIII BUTHHY TUIACTIB.

BenuunHa oOciaHHSs 3eMHOi HOBEPXHI B MeKaX MyJNbAM 3pYyIIEHHS HEOJHAaKoBa. li
MaKCHMajibHa BEJIMYMHA (B LIEHTPAIbHINA YacTHHI MyJIbJH) focsrae Ha JlonOaci npu mosoromy
3ansranHl miaactiB 50-60 % moTy»KHOCTI BUpOOJIEHOro IlacTa, a Mpu KpyTomy (KyT MaaiHHS
oinbrre 45°) — 30-50 % Ti€i & MOTYKHOCTI.

XapakTtep 3pyIIeHHS TIPChKUX IMOPiJ] BU3HAYAETHCS: TOTYKHICTIO Iapy KOPUCHUX KOTAJINH,
napamMeTpamMM IpOCTOpY MiA3€MHOT BHUPOOITKH; KyTOM 3CyBY TIpCBKHX IOpid; CTyIEHEM
3alIOBHEHHSI BHUPOOITKU IMOPOXKHBOIO TMOPOJOI0 MICNs 3aBepLeHHS J00YBaHHS; TI'€OJOTTYHOIO
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CTPYKTYPOIO TIOPiJI, III0 IEPEKPUBAIOTH BUPOOKY; MIBUIKICTIO BUIMKHU 1 3ac00aMU BUPOOHHIITBA
pOOiT.

TpuBanicTs mpoliecy 3pyeHHs 3MHOIT ITOBEPXHi, SIKUH MPOSBISIETHCS K Y BEPTHKATLHUX, TaK
1 y TOpU30OHTATIBHUX J1eOopMalliix, 3aJICKUTh TOJIOBHUM YMHOM BiJl TITHOMHH PO3pOOOK 1 MOKe
OyTH BiJ IEKIIHKOX MICSIIIB JI0 IEKIIBKOX POKIB.

[Tpu npoekTyBaHHI OyIMHKIB Ta CHOPYJ y pailoHaxX TipHUYUX PO3poOOK Tpeda BpaxoByBaTH
MOJJIMBICTh BAHUKHEHHS 3HAYHHX Jleopmariid 1ux criopy . OCiiaHHs CrIopy I, IO 3HAXOAATHCS
B LIEHTPAJIbHIN YaCTUHI MyJIbJIU 3pYIICHHS, BIOYyBa€ThCs OUTBII-MEHII piBHOMIpHO. Criopyiu, 110
3HaXOAATHCS B MEKaX 30BHIIIHBOT YACTHHH MYJIbJIU, 3a3HAIOTh HEPIBHOMIpHUX Aedopmartiii. [Tpu
PO3pOo0II KPYyTONAAAMYHX IJIACTIB 3'IBISIOTHCS JOCUTH 3HAYHI TPIIIMHK HA 3€MHIH MMOBEPXHI, SIK1
MOYYTb TIPU3BECTH JI0 TOBHOTO PYWHYBAHHS CIIOPYL.

Iumanns ona camonepesipku:

1. Ake 3nauenns ingceneproi 2eono2ii 011 20cno0apcvKoi OisibHOCMI NH0OUHU?

2. AKi 0CHOBHI 3a80aHHS IHHCEHEPHOT 2€0.1021i npu NPOEKMY8anHi ma 6y0ieHUYmM8i cnopyo?

3. Yum 8i0pi3HAIOMbCA NOHAMMS «IPYHM» 8 IHICEHEPHIll 2e0/102li ma 8 3a2anbHill 2eono2ii?

4. Axi ocrhosni izuuni enacmusocmi ipynmis (WiltbHICMb, 807102ICMb, NOPUCMICY) [ K BOHU
8NIUBAIOMb HA CMIUKICMb Cnopyo?

5. Axi mexaniuni enacmusocmi IpyHmie (MIyHiCmMb, CMUCIUGICMb, NAACMUYHICHb)
8PAX0BYIOMbCSA NIO 4AC THHCEHEPHO-2e002IUHUX PO3PAXYHKIE?

6. Axy pons idiepaioms nid3emMHi 600U 8 IHIHCEHEPHO-2EO0JI0IUHUX YMOBAX Mepumopii?

7. AKi iHotceHepHO-2eon02iuHl npoyecu ma AGUWA MOJNCYMb CMAHO8UMU Hebe3neky OJis
byoigHuymaea (3cysu, Kapcm, npocioanms)?

8. 3 axux emanié cknadaromvcs iHICEHEPHO-2e0102IYHT GUULYKYBAHHA?

9. Axi memoou noavosux i 1aOOpamopHUx O0O0CHIONHCEHb 3ACMOCOBYIOMbCS 8 [HHCEHEPHIlL
2eonozii?

10. Axi 3axo0u iHdiceHepHO20 3aXucmy mepumopiil 3acmocogyiomvcs 0/ 3an00ieaHHs
Hebe3neyHUuM 2e0N102IYHUM npoyecam?
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10. OCHOBHU I'IJIPOT'EOQJIOTI1

10.1. 3araabHi BizoMoCTi Ipo miI3eMHi BOAH

ITiozemnumu 600amu Ha3UBAIOTH BC1 BOJM, 3aIIOBHIOIOTH MOPH, TPIIMHY 1 MyCTOTH B IyXKHX 1
HIUTBHUX TIPCHKHUX MTOPOJIaX.

3a HOXOHKEHHIM IIi13€MHI BOIH ITOJUIAIOTE Ha:

e 6aodosni (1H}ITBTpaIiiiHi), sIKI BUHUKAIOTh B pE3yJbTaTe MPOCOYYBAHHS 13 3€MHOI MOBEPXHi
atMochepHUX OIajiB 1 KOHJACHcaIil mapiB aTMOCGEpHOro MOBITps B MOpax 1 TpilIMHAX
TipCHKUX MOPiJ B MICIIX X BUXOY Ha MMOBEPXHIO;

o cedumenmozenni (BIIPOIKEHI) — yTBOPWIIACS IPH BIITUCKAHHI BOJU 3 BIJKJI Ty B MPOIIECI €T0
NEPEeTBOPEHHS B YIIUIbHEHY IIOPOJY;

®  j0BeHiIbHI — 32 PaXyHOK IapiB BOJM, SKI BHIUIMIUCH 3 MIJ3EMHHUX OCEPEIKIB PO3ILIABICHOT
MarMu.

['onoBHUMHU BoAamu y (pOPMYBaHHI MiI3€MHUX BOJI € BaJIO3HI.

B ripcekux mopoaax Boaa (KpiM Jb0AY) MOKe OyTH NMPHUCYTHSI B TPhOX (DI3MUHHMX CTaHAX: B
dbopmi BOASIHOT IMapu, BJacHE PiJIKOT 1 IOBEPXHEBO-3B’3aHOT BOJIH.

[Tapu BoM 3aBXKIIM MICTATHCS B TIOBITPI, SIKE 3aIIOBHIOE HE 3aiHATI BOAOIO MOPH a00 TPIIIUHH
TIPCBKUX MOPiJ. 3aJIeXKHO BiJ KOHKPETHUX YMOB IapH BOAM TO KOHACHCYIOThCS B PiAKY BOAY, TO
3HOBY YTBOPIOIOTHCSI MPH 11 BUMAapoOBYBaHHI. [HOAI B MycCTeNsX KOHACHCAIlisl BOAHHUX TapiB 3
HOBITPS MPU3BOIUTH A0 (OpMyBaHHS NIPUIOBEPXHEBUX IIJ3€MHUX BOJl, @ B BYJIKaHIYHHX
001aCTSAX — IO YTBOPEHHS MiI3EMHUX PE3epPBYapiB MEPETPITOTO MOBITPSI.

BrnacHe pizika Bo/ia 3aIlI0BHIOE MOPIBHSHO BEJIHKI TOPH, TyCTOTH 1 TPIILIMHU B TIPCHKUX MOPOJIaX
1 Bifirpae OCHOBHY poJib B ()OPMYBaHHI mig3eMHHX BoI. B cBoemy pyci BoHa mimjsirae cuimi
TSOKIHHS, TOMY ii ille HA3UBAIOTh GilbHa, a00 epasimayitina Bona. llosepxnego-36’sa3ana, abo
copbosana, BOAa YTPUMYETHCS Ha TIOBEPXHI TIPCHKHUX TOP1 CHIIAMH MOJICKYJISIPHOTO TSKIHHS.

Booonponuxnicms, TOOTO 31aTHICTh TPCHKOI MOPOAN HMPOILYCKAaTH BOAY IO Mopax 1 TpilllMHaX,
Ma€ BEJIUKE 3HAa4eHHs B (OpMyBaHHI MiJ3eMHHUX BOJ. Bci Tipchbki MOpoau MOAUIAIOTHCA Ha
BOJIONIPOHUKHI, a00 800oHOoCHI (TTyXKi, OPHUCTI, TPIIIUHYBATI), 1 6000mpueKi (MacCUBHI CKEJIbHI
NOpPOJIY, TJIMHH). BONIONPOHUKHICTE BU3HAYAETHCS HE CyMAapHUM 00’€MOM IOp B HOPOJII, a iX
dopmoro 1 po3Mipamu, sKi MarTh 3a0e3ledyBaTH BUIbHE IepecyBaHHs Bojau. Hampukian,
nopucTicTb rauH 50-60%, ane BOHU BOJIOHEPOHUKHI, TaK SIK X MOPU HAA3BUYAITHO TOHKI 1 BOJIa
HE MOXe€ MepeMIIlyBaTUCS B HUX I/ BIVIMBOM CHUJIM TSDKIHHS. [ alledHUKH 1 KpYITHO3EPHHCTI MICKU
3 nopucticTio 20% BOJOAII0TH HAHOUIBIIO BOJONPOHUKHICTIO.

Jlis OLIHKM BOAONPOHMKHOCTI, OKPIM XapakTepy MOPHUCTOCTI, Ma€ 3HAYEHHsS 1 Hamip, NpU
AKOMY QUIBTpY€eThCs Bojia. ToMy /1Sl MOPIBHSIBHOI XapaKTEPUCTUKH BOAOIPOHUKHOCTI MPCHKUX
HOpiAi BUKOPHCTOBYIOTH KOE(QILIEHT BOJONPOHUKHOCTI, ab0 koegiyicum  pinompayii
(BUMIpIOETHCA B METpax 3a 100y), AKUHM XapaKTepu3yeTe MBUIKICTh (UIBTpaLlli BOJU Yepe3 AaHy
nopoJy mnpu BuzHaueHoMmy Hamopi. Koedimient ¢inprpanii rmun ckmagae 0,001 m/no0y,
NIpiOHO3EpHHUCTHX TICKIB 1-5 M/100y, cepenrpo3epHUCTHX 5—15 M/mo0y, KpymHO3epHUCTUX 15—
50 M/n00y, raneunukiB 100-200 m/m00y.

Bonocoemnicms — 1€ 31aTHICTH TIPCHKUX MOPiA MOTJIMHATUA 1 YTPUMYBAaTH B CcOO01 MEBHY
KUTBKICTh BOJIU. BiNbIIICTh TIMH MalOTh yK€ BETUKY BOJIOTOEMHICTh (IM3 MoTJIMHAE 70 525 1) i
Mi3epHy BojoOBigAauy. IIpm HaMOKaHHI BOAOTPHUBKI BJIACTUBOCTI TJMH MOCHJIIOIOTHCS.
MaxkcumanbHO BOJIOBIIIAY00 BOJIOIIOTH KPYITHOYJIAMKOBI BIIKJIQJH, CUIIBHO MOPHUCTI 1 CHIIBHO
TPIIIMHYBATI TOPOIH.

10.2. Tunu mig3eMHHUX BOJ
Boau armocdepHux omnajis, siKi MOTPAIUIAIOTh B TIPChKi MOPOJHU, PYXalOThCS 3BEPXY BHMU3,
MIOCTYTIOBO 3aMIOBHIOIOYH TIOPH B BOJOTPOHUKHHX Mopoaax. Hakommyayrounck Hal BOAOTPUBKUMHU
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MOpOJIaMH, BOHH YTBOPIOIOTH ITOCTIHHI CKYITUYEHHS, K1 130JIbOBaH1 OJ[HI BiJl OJTHUX 1 HA3UBAIOTHCS
B000HOCHUMU 20PUZOHMAMU.

3a yMOBaMH 3aJIsiTaHHS PO3PI3HSIOTH JCKUIbKA THITIB MiJ3€MHHUX BOJ: TIOBEPXHEBO-IPYHTOBI,
BEPXOBOJIKA, IPYHTOBI, KAPCTOBI, TPIIIMHHI, MDKIUIACTOBI (O€3HaMipHI 1 apTe31aHChKI).

Ilosepxneso-rpynmogi 6o0u TMpUypoUYCHi 10 IPYHTOBOTO MIapy Ha TOBepxHI 3emii. Bona
3aMOBHIOE BOJIOCSHI 200 KanJIIpHI MOPHU, TPILIMHKH 1 YTPUMY€ETHCS BiJl MPOCOYYBaHHS HA TTUOUHY
CHJIaMH TTOBEPXHEBOT'O HATATY.

Bepxosooka — nepioguuHo icHYyr0Ui (IiJ 9ac psSCHUX OMajiB a0 TAaHEHHS CHITIB) ITi[3€MHI
BOJM, 5Kl 3alAraloTh MOOJIM3Yy IMOBEPXHI y BUIVBAI JIIH3 HaJX BIAHOCHO BOJOTPUBKUMH
MPOIIapKAMH.

Ipynmogi 600u — BoaM TEPIIOTO Bijl MOBEPXHI MOCTIMHOTO BOJAOHOCHOTO TOPU3OHTY, KU
3aJIsTa€e Ha MEpIIOMY BOJOHETIPOHMKHOMY IIapi. 3BepXy I'PYHTOBI BOJIU CYIJIBHO HE MEPEKPHTI
BOJOTPUBKUMH HOPOJAMH i 0€3MOCEPEIHbO KUBJIATHCSA aTMOC(HEPHUMH OMajaMM. IX BepXHiM
0OMEXECHHSIM € BJIaCHA IMOBEPXHS, Ky HA3UBAIOTh 03€PKAIOM [PYHMOBUX B00.

[pyHTOBI BOZIM BUKOPHCTOBYIOTH JIs MUTHMX IiiJieH i rocnogapeskux norped. Ha pucynky 10.1
MOKAa3aHa CBEP/UIOBUHA, 3 SIKOT MPOBOIATH BiAKAa4yBaHHS BOJM. [IpH 1IbOMYy piBEHb TOHHKYETHCS,
1 B 30H1 OUJI CBEp/UIOBUHU PO3BUBAETHCS JenpeciiiHa niika. Ko BiAKkauyBaHHS 311 CHIOETHCS
B0/103a00pOM 3 0aratboX CBEpPJUIOBHH, PaIiyCH JACTPECIHHUX JTIHOK MEPEKPUBAIOTH OJHI OJIHUX,
NeOiTH CBEPUIOBUH 3MEHIIYIOThCS, 1 BOJOHOCHUH TUIACT BUCHAXYEThCS. [ criocTepeXeHHs 3a
MOJIOKEHHSAM JI3€pKajia TPYHTOBHX BOJ OypsATh CIEialbHI CIIOCTEPEXKHI cBepioBMHU. He
JIOITYCTUTH BUCHAKCHHSI TOPU30HTIB IMiJJ3EMHHUX BOJ] — BOXKJIMBA 33/1a4a.

Momna

KOHTpONBHI
CBEePANOBUHM

e

Ipurauliisa xanasa

PiseHb rpyHTOBMX BOA
A0 BiAKaYYBEHHS

T
E \] / nen‘;;éﬁua
: .\\ 4 / nifixa

~Pagiyonin /1 Suwsuin pisif

PiseRb w BOA rpyATOBMX BOA_ Puc. 1 01 /Jlenpeciitnha niiika ¢
nicna qyBamHa L i 03epKali [PYHmMoeux 600

HABKOJ10 C6epONosUHU

Kapcmogi 600u nprypoueHi 10 MyCTOT i TPIlUH BalHAKOBHX MACHBIB. X 4acTo Ha3MBAIOTH
TPILIMHO-KapCTOBUMHU BOJAMM, 1 BOHM MOXKYTh BUMHUBATH Yy BalHJIKaX BEJIWYE3HI MOPOKHUHU
JOBKMHOIO COTHI METPiB 1 BUcoToro 10 90 M (MamonTtoBa neuepa B CIIA). Binomi kapcToBi moss
3 MPOTSHKHICTIO XO/IIB B JAECATKU KIJIOMETPIiB, 1 IMUOMHOIO neuep a0 1,5 k.

Tpivqunni 600u TWPKYITIOIOTH IO CKJIAQJHIA CITII TPIIMH B MacWBaxX MarMaTUYHUX 1
MeTaMOp(IYHUX MOPiJ, 1, K MPaBUIIO, HE YTBOPIOIOTh y3aralbHEHNX BOJIOHOCHUX TOPU30HTIB. B
30HaX TEKTOHIYHOTO JIpOOJICHHS BOHU MOXXYTh IPOHMKATH Ha BeNIUKY TiuOunHy. [lingzemui Boawy,
AK1 TIOCTYNAIOTh B TPIIIMHU TIPChKUX MOPIJ 3 BEIUKHUX TTTMOMH, Ay»e 4acTO HECYTh 3 0000 B
PO3UYMHEHOMY CTaHi COJi pI3HUX MeTaliB. [3 3MEHIIeHHSM TIJIMOMHU 1 TeMIepaTypu BOJ
B110yBA€THCS OCITAHHS COJICH, BHACIIIIOK YOTO YTBOPIOIOTHCS TiIpoTepMaIbHI POJOBHIIA cpibia,
30J10Ta, CBUHITIO, MiJli, UHKY Ta iH.

Mixcnnacmosi (nnacmogi) BOIW 3alsraloTb HUXKYE TOPU3OHTY TIPYHTOBUX BOJA, MIXK
BOJIOTPUBKUMH IuTacTaMu. Po3pi3HAIOTH Oe3HamipHi 1 HamipHi (apTe3iaHChKi) IUIACTOBI BOJM.
OO6sacTe PO3MOBCIOJKEHHSI OIHOrO ab0 JAEKUIBKOX HaMIpHUX TOPU30HTIB HA3UBAETHCSA
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apte3iancbkuM OaceriHoM (puc. 10.2). 3anexHo BiJ HAopy BoJ Oyab-sIKa TOYKA apTe31aHCHKOTO
OaceliHy XapakTepU3y€eThCs T1IPOCTATHYHUM TUCKOM 1 IT’€30METPUYHUM PIBHEM.
1l’e30mempuunum pieHem HA3UBAETHCS PIBEHb BOJM, SIKUH BCTAHOBIIOETHCS B CBEPAJIOBHHI
HICJIsE PO3KPUTTS BOJOHOCHOTO TOPU3OHTY. [ i0pocmamuunum muckom Ha3UBA€ThCS THCK CTOBIA
PIIMHU MIXK I’ €30METPUYHUM PIBHEM 1 MOKPIBJICKO BOJOHOCHOTO TOPU30OHTY.
Obnacmo
HCUENEHHS

Puc. 10.2. Cxema
0yooeu apme3iancbKo2o

Oénacms Hanopy Ooracne 9
7} PO3BAHNANCEHHA baceuny
(Openaxcy) 1 — 8000HeNPOHUKHI
4# TepmannHi nopoou;
O T Jepena 2 — 8000NPOHUKHI
BRI PRX R Z LI5S )
RS ERR G AR naacmu ¢ HanipHoIo
SN BSE OO MERNID
Sotatetedi] a2 O RIS IINIS .
o AN y O3 X AT QO’ & 600070
7 i ’
i, 3 o N .
. 2ok L0 XX 3 — poumanyroui
bR - K2 4 At ol
K SR RSN X CBEPONIOBUHU,
3 L T il LN R *
7 4 — nanpam cmoky

niO3eMHUX 800
B paiionax po3BuUTKy 6araTopiyHOi MEp3JIOTH HA TIIMOUHI 3yCTPIYaIOTHCS MOTYKHI HEMPOHHUKHI
NPOLIAPKU MEP3JIUX TOPif, AKi € BOAOTpUBaMH. Mi’K HUIMH PO3TAIIOBYIOTHCS TIEPEOXOIIOIKEH]
MDKMEP3JIOTHI BOJIU, SIKi MOXKYTh HaOyBaTH MICIIeBHIA HaITip, X04a HACIpPaB/i i BOJU — IPYHTOBI.

10.3. MinepaabHuii CKJIa1 MiI3eMHUX BOJ

[Tin3eMHi BOOM LUPKYJIIOIOTH MO TPIIIMHAX 1 MOpax TIPCHKUX IMOPiJ, BHACIIJIOK YOTrO
30arayyroThCs PI3HUMHU MiHEPATHbHUMU CIIOJTYKaMH. 3aJIeKHO B KITBKOCTI PO3YMHEHUX COJIEH B
1 71 BOJIM BOHM MOAUISAIOTHCS HA!

1) npicHi — po3unHEHo 10 1 T counelt;

2) cnabo MiHepaini3oBaHi (conoHyBari) —Bix 1 10 3 1

3) cepennbo MiHepasizoBaHi (cononi) — Big 3 1o 10 T

4) cunpHO MiHepali3oBaHi (TiaBHIeHo1 coioHocti) — Bia 10 g0 50 T

5) posconu — 6unbie 50 1.82

3ajexHO BiJ BMICTY KapOOHATiB MiJ3€MHI BOJM MOAUISIOTH HAa M SKI (3 MaJUM BMICTOM
KapOOHATIB) 1 )KOPCTKI (3 MIIBUILIEHUM 1X BMICTOM).

Bomu, siki BUKOPHCTOBYIOTh B JIKYBAIBHHX IUISAX, 3aBJISKH MiIBUIIICHOMY BMICTY OY/Ib-SKHX
XIMIYHMX KOMIIOHEHTIB, ra3iB abo MiJBUIIEHOI PaJloaKTUBHOCTI, HA3UBAIOTHCS MIHEPATHLHUMH.
Cryninp iX MiHepamizalii JocuTh pi3Ha, iHOAI ckiamae Bchoro 0,5 r/m. Ha wmicii BuxomiB
MIHEpaJbHUX BOJ, 110 MICTATh B CBOEMY CKJajl JIKyBaJbHI PEYOBHHM, MOOYIOBaHO OaraTo
CaHaTopiiB.

MiHepanbH1 BOJIM TaKOXK TMOIIISIOTHCS HA X0J01H1 — TemmiepaTtypa 0 20°C; e — Big 20 g0
37°C; Bnacue TepmanbHi — Big 37 1o 42°C; rapsui — Temneparypa oinbiie 42°C.

[TpuponHiii BUXiJ MiJI3EMHUX BOJI Ha MOBEPXHIO HA3UBAETHCS Oxcepenom. JIxeperna MOXYTh
OyTH BUCXIIHMMHU (BUXOASTh HA30BHI 3 HAamopoMm) 1 Hu3XigHUMH. Jlkepena 3 BHCOKOIO
TEMIIEpaTypoI0 BOAM HA3UBAKOTHCS TapsiauMu, abo mepmanrvhumu (muB. puc. 8.2). Temmneparypa
BoaU B Hux npocsarae 100°C.

10.4. Boqu Ha)TOBUX POIOBHIIL

[Tin3eMH1 BOAM BiIIrparOTh BEIUKY poJib B (popMyBaHHI 1 30epe’keHH1 pOAOBULI HAPTH 1 rasy.

Hadra cnimuBae Ha BoAi, ToMy 1110 ii MUTOMA Bara MeHIIIa MATOMOI Baru BOAM. SIKIIO HA MUIAXY
pyXy HaTH 3yCTplyaeTbcs BOJOTPUBKHIM IIap, TO YTBOpIOe€Thcs HadroBuil mokian. [ligzemui
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BOJIH, SKI MJACTHJIAIOTh HA)TOBUHU IMOKJIAJ, 3alleyaTyrOTh ii 1 HE 1al0Th MOXKJIMBOCTI MIrpyBaTH
naii.

B HadTax G11bIIOCTI MOKIIAIB PO3YMHEHI ra3u: METaH 1 Horo MmoxijaHi (eTaH, mponaH, OyTaH),
a30T, BYTJICKUCIINHI Ta3, CIPKOBOJICHB 1 IesKi 1HIII, TOOTO Ti 3K ra3u, SKi pO3YMHEHI 1 B MiA3eMHUX
BOJIaX. 3a3BHUail B HAPTax MepeBaKaIOTh BYTJICBOIHEBI Ta3H, alie HE 3aBX/IU. byBalOTh BUNIAJIKH,
KOJIM OUIBIITY YaCTHHY PO3UMHEHUX ra3iB CKIIAJae, HAIPUKIIA, a30T.

a3, sikuii BUALTUBCS 3 HAQTH MOXKE HAKOIIMYYBATUCS B BEPXHIii YaCTUHI MTACTKH, YTBOPIOIOYH
IpY [[bOMY Ta30BY HIAINKY. J[eKosn ra3oBa Iamnka sBisie COO0I0 CaMOCTIHHUM MOKIIal, HACTIIBKH
BOHA BEJIMKA, a HapTa yTBOPIOE JIMIIC HEBEIUKUI map. 3a3BU4ail B BEpXHi YaCTHHI MACTKH
PO3MINIYEThCS Ta3, a HIbK4Ye HaTa, KA MiAIUPAETHCS TUIACTOBOKO BO0t0 (puc. 10.3).

Puc. 10.3. Ymoeu 3ansazannn 2azy, Hagpmu i 600u é nacmui
a — NOKIa0 Hagmu 3 24308010 WANKOIO, O — NOKNAO0 2a3y 3 HAPMOB80I0 0OIAMIBKOIO

[ToBepxHsi, sika po3aiiste HAPTY 1 BOAY, HABUBAETHCS NOBEPXHEID 8000-HADMOBO20 KOHMAKMY
(BHK). Bona mose matu pizny popmy. B noknagax, npuypodeHux 10 CTPYKTYPHHUX MMACTOK, IPU
iX TOBHOMY 3allOBHEHI BOHAa MOXXE€ MaTH KimplenoaiOHy ¢opmy B miani. Ilpu mpomy miHis
neperuny mnoBepxHi BHK 3 mokpiBinero 1macta HasuBaeTbcs 30BHIIIHIM - KOHTYPOM
HaTOHOCHOCTI, a JiHig nepetuny nosepxHi BHK 3 migomBoto miacrta — BHYTpIIIHIM KOHTYPOM
Ha(TOHOCHOCTI.

KonTakt HadTH 1 BOAM B OLIBIIOCTI MOKJIAIIB HAOIMKAETHCS IO TOPU30HTAIBHOI MTOBEPXHI.
Ane yacto OyBaroTh BNk, Koau noepxHs BHK mae noxune nmonoxenHns. Ha monosxeHHs
noepxHi BHK BrumBae uinuii psa gaxtopiB, 1 OCHOBHUM € pyX BOAM, aJDKE MOKJIAA HapTH B
[acTLi OMUBAETHCS MIIACTOBOIO BOAOIO. [T0TiK pyXomMoi Boau Moke OyTH HaCTUIbKM IHTEHCUBHUM,
IO TIpH3Bene 0 3MIIIEHHS TMOKIAdy, SKe MOXKE CATaTh JIECATKiB MeTpiB. Tparserbes, 1o
3MillleHHs MOK/IaJiB HACTiNLKY 3HAYHE, 1[0 BOHM HiOM MOBUCAIOTH HA KPWIAX CKIAJKH. IX Tak i
HA3MBaIOTh BUCSYMMHU (MIpHUKIa] NpuBeneHuid Ha puc. 8.4). Taki noxmagu Bigomi B CKamucTUX
ropax B CIIIA, Ha AniiiepoHChbKOMY TIBOCTPOBI B A3epOaiikaHi.

Puc. 10.4. 3miwgennn noknady nagpmu pyxomumu éooamu
a — noxnao 3 vaxurom BHK; 6 — sucsuuti noknao 1 — 600onocHutl copuzonm, 2 — Hagmosutl
HOKAA0; 3 — 8000MPUsU; 4 — HANPAM pyxXy RIO3EMHUX 800
JlexinbpKka MOKJIaAiB, sIKI MMOB’s13aH1 3arajbHO0 JUISHKOI 3€MHOI MOBEPXHI 1 IPUYPOYEHI /10
OJIHOT TEKTOHIYHOI CTPYKTYpPHU, YTBOPIOIOTH pOAOBHUIIA HA(QTU. 3yCTPIYarOTHCS POJOBHUIIA, B IKHX
€ Juiie oAuH abo JBa- TPH MOKJIAAM, ajie OUIbLIICTh poaoBul OararoruactoBi. [Ipu po3siawi 1
po3pob1i HaQTOBUX POMOBHUIN IyKE€ BAXIMBO 3HATH, SK PO3MOJUISIOTHECS BOAM BiIHOCHO
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MOKJIaxy, OCOOJMBO B 0araroryiacTOBUX pOJOBHINAX. AJDKE MDK TMOKIaJaMH MOXYTh
3HAXOJUTUCA 1 BOJOHOCHI TOpPU3OHTH. OKpIM TOro, MAEKOJIH pPO30OHTE TEKTOHIYHUMH
MOPYIISHHSIMH, T10 SKUX UPKYJIIOTH BOAM. | B caMOMy IMOKJIaJi CIiBBITHOIICHHS HA()TH 1 BOIU
Moxe OyTH pisHOMaHITHUM. Kitacudikaris mimacToBux BoJ, sika NpUAHATAa B HAQTOMPOMHUCIOBIH
reoJiorii mokaszana Ha puc. 10.5.

SIKII0 miacT MOBHICTIO HacM4eHWH HadTor Ha Bclo motyxHicth, BHK Oyne matu dopmy
KUTbLS, BHYTPILIHS YaCTHUHA SIKOTO HA3UBAETHCS BHYTPIIIHBO KOHTYPHOIO 30HOI0. CaMi BOAH, K1
HiCTENAIOTh TOKJIa/l, HA3UBAIOTHCS HUJCHIMU Kpauosumu Bogamu. He uacto, ane Bce X Taku
OyBae€, IO TOKJAa HE TIIBKH MIJACTEISAETHCSA, ajie B BEPXHINH 4YacTHHI Tulacta BUIe HAPTH 1
NEPEKPHUBAETHCS IIACTOBOIO BO/I0I0. Lli BOiM HAa3UBAIOThCS 8epxHimu Kpatiogumu Bogamu. [losBa
BEPXHIX KpaloBHUX BOJ MOke OyTH MOB’s3aHa 3 TUM, IO IJIACT OyB pO3MUTHH, HOro roJoBHA
YacTHHA 3pYWHOBAaHA, 1 B HBOIO IMPOCOYMWIIMCA TPYHTOBI 1 NOBEpPXHEBI BOAM. SIKIIO BOIM
MiACTEISIOTh ITOKJIa ] 110 BCiii HOro IIOIII, iX HA3UBAIOTh NIOOUIEOEUMU.

Puc. 10.5. IIpomucnosa
Knacugikayia niozemMHux 600
a — IpyHmosi 800u,
O — HUICHI Kpatiosi 600U,
6 — 8ePXHI Kpatiosi 600U,
2 — ni0owe08i 600U,
0 — HUJICHI 800U,
e — 600U, AKI 3aIUMMUAUCS 6
yacmuHi Hagpmosozo niacma 3
NO2AHUMU KOJIEKMOPCOKUMU
61ACMUBOCHIAMU,
JHC — MEKMOHIUHI 800U,
3 — 8epXHi 800U
1 — nickosuxu;
2 — enunu,
3 — Hapma;
4 — sanusaku,
5 — po3pusne mexmoHniune
_ NnopyuenHs,;
il =1 s b= (&5 =6 6—pJ2}ypm06m7wap

[Tpumyctumo, 10 BuUlle HA(PTOBOTO TOKIATY pPO3TAIIOBAHHN BOJOHOCHUI TOpPU30HT.
BianoBigHO, BITHOCHO /10 MOKJIAaly BOAM IIbOTO TOPU30HTY OYIyTh BEPXHIMH. SKIIIO BOJTOHOCHUI
TOPU30HT PO3TAIIOBAHUI HIDKYE MMOKJIaAy, TO BOJIU IIbOTO TOPHU30HTY OyAyTh HIDKHIMH. B Garato
MJIACTOBOMY POJIOBHII BEPXH1 BOJIM ISl OHOTO MOKJIATy MOXKYTh OJTHOYACHO OYTH HUKHIMU JJIS
Ha(TOBOTO IJIaCTa, IKU 3aJIsTac BUIIE.

3ycTpivaroThes MOKIAAN 3 Ty’K€ MIHIMBUMH KOJIEKTOPAMHU, OPUCTICTh 1 MPOHUKHICTD SIKUX
CHJIBHO 3MIHIOIOTHCS, TPUUOMY ISl 3MiHA MPU3BOIAUTH O MOSIBU JIIJITHOK B CAMOMY TIOKIIAIl, 1€
MIPOCTIp TOP 3aMOBHEHUN HE HA(PTOIO, a BOJOKO. ﬁMOBipHo, KoJu Ha(Ta 3amOBHIOBAJIA MACTKY,
BOHA HE 3MOTJIa BUTICHUTHU BCIO BOJY 3 JIiH3 13 MOraHUMU KOJIEKTOPCHKIMH BIACTUBOCTSIMH, 1 BOJa
3JIMIIMIIACA B TTOKJIAIL.

[TinzeMHi BOIM, SIKI HUPKYJIIOIOTH MO PO3PUBHUX TEKTOHIYHUX MOPYIIEHHSX, HA3UBAIOTh
MEeKMOHIUHUMU.

B npoueci OypiHHS B HaQTOBUH IUIACT MOXE MOTPANU BOAA 13 CBEPUIOBHUHHM, SKY B IIbOMY
BUITAJIKYy BIHOCSTH JI0 TEXHIYHOI BOJIH.

Mineparnizairist TUIACTOBUX BOJ HAPTOBHX 1 FA30BUX POJIOBUIIL 3MIHIOETHCS B IIUPOKUX MEXKAX
1 30LIBIIYETHCS 3 TIIMOMHOK0. SIK MpaBUIIO, 11€ KOHLEHTPOBaH1 PO3COIH 3 BMICTOM PO3UMHEHHUX
pedoBuH 10 400 1/m. B’s3KicTh BOAM 3MEHIIYETHCS 3 POCTOM TeMmImepaTypu 1 3pocTae i3
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30uThIIeHHAM 11 MiHepauizallii. B s3kicTh BoaM MeHIa B’s3KOcTi HadTH, 1 BOJa HaMaraeThCs
MPOPBATHCS J0 CBEPUIOBHH IO BHCOKO MPOHUKHHX IMpomapkax padime HapTtu. [lpu mpomy B
HaJpax 3aJIMIIAIOTHCA BEJIHMKI IMUIMKUM HAaCHUYEHUX HA(TOK TOpiJ, B 3B’A3KYy 3 UMM KiHIEBHMA
BiJICOTOK BIWUTy4eHHS HaTH 3MeHIIyeTbes. [1i 9ac po3poOku pogoBuUIlIa HEMUHYYE BIMIUAEThCS
00BOJHEHHS IPOAYKIIii, BMICT BOAM B Ha(Ti MOCTYNOBO 30UIbIIYEThCS aX A0 99 %. B 3B’s3Ky 3
MM BHHHMKAaE TpoOJieMa yTHIIi3aImii po3CONiB, TaK SIK iX BHKHJ B TOBEPXHEBI BOJOHMHU
3a0opoHennid. [IpuxomuThcss HA pOAOBHINI OypUTH CIHEIliadbHI HarHITAJIbHI CBEPJUIOBHHH 1
3aKayyBaTW CYIMyTHI BOAM Ha INTMOMHY. 3aKadyyBaHHS Ha3aJ| IUIACTOBUX BOJ CIPHE MiATPUMII
TUTACTOBOTO TUCKY B MOKJIA]II.

Sk BUITHO, BOJIa B HAJIpax 3eMJIi BCIOJU CYNpoBOkye HadTy. [lo-mepie, HadhToBUI TIOKIA] €
YAaCTUHOIO BOJIOHAMIPHOTO KOMIUIEKCY, a B IIJIOMY 1 BCi€l BOJOHAIPHOI CHCTEMHU
rigporeosioriunoro 6aceiiny. Ilo-apyre, Bona € i B Bxke chopmoBanomy moknaai HapTu. [yxe
BKJIMBO BIIMITUTH, 110 IPUPOIHI (irroinm (Boja, HadTa 1 ra3) TICHO B3aEMOJIIFOTh Mk C000I0, B
pe3yJIbTaTe 40Tr0 YTBOPIOETHCS CKIIAAHE B (PI3UKO-XIMIYHOMY BiTHOIIICHHI CEPEIOBHILE, TPHUOMY
BCE 3MIiHHU I[bOTO CEpPEIOBUINA MMO3HAYAIOTHCS HAa KOXHOMY 3 mepepaxoBaHux ¢uiroimiB. I, Ha
3aBEpILEHHS, HaBiTh MIPHU PO3POOII MU MMOBUHHI BPaXOBYBATH BIUIMB MPUPOTHUX MiA3EMHHUX BOJI,
a TaKOX BOJI, SIKi 3aKa4yIOThCS B ILUIACT.

IHumanns 0na camonepesipku

1. Ak noodinsroms niozemmi 600U 3a NOX0O0HCEHHAM?

2. ll]o maxe xoeghiyicnm ¢hinompayii?

3. ll]o maxe Oenpecitina nitika?

4. Hazsimb munu niozemMHux 600.

5. Hapucyiime cxemy apme3iancbKux niacmosux 600.

6. Axuii minepanvHuil CK1a0 ni03eMHUX 800.

7. ke cniggionowenns nagpmu, 2asy i 600u 8 nacmkax?

8. Po3kasicimeb npo npomuciosy Kiacugixayiro niozeMHux 80o.
9. ll]o maxe 6o0o-nagpmosuti konmaxkm?

10. Kyou oisatoms 6uoobymi pazom 3 Haghmoro niacmosi 6oou?
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