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1. BYJOBA 3EMJII

1.1. 3emas B kocMivHOMY npocTOpi

3emuss SK IUtaHeTta BXoAuTh B ckian CossyHoi cuctemu. /[liamerp
ConstuHoi cuctemu 10 opOiti [TmyToHa csrae 5,9-109 kM. Came x CoHre €
3ipKOIO CepenHpOoro posmipy 3 miamerpom 1,39-10° km. Temmeparypa Ha
#ioro moBepxHi BU3HAUeHa acTpoHOMaMu mpubau3HO B 5600 C, a B Haapax
— 20000000° C. Maibke BCS COHSIYHA CHEpris, sKa JocsArae 3emii,
NPUXOIUTh Yy BHIVISAI €JIEKTPOMArHiTHOrO BUIIPOMIHIOBaHHS. 3eMHa
atMocepa sl ESKMX JOBXKHH XBHJIb HENpo3opa, ajie TelsioBe
BUIIPOMIHIOBAaHHSI 1 BUIMME CBITJIO BIJIbBHO IPOHUKAIOTh Yepe3 Hei.

Enepris, sxa Bumingetbcs COHIEM, 3aJHMIIAETHCS  MPAKTUYHO
HE3MIHHOIO: Bapiallii CKJIagaroTh, HMOBIPHO, JIWIIEC HEBEIHKI BiICOTKH.
Kutts Ha 3emiti Moske 30epiratucs B Iiama3oHi Temrepartyp Bix Minyc 100
no mwioc 100° C. IcHyBaHHA Oe3mepepBHO CBOJIIOIIOHOBAHOTO PAIY
BUKONTHUX (OPM JKUTTH, SIKHH MPOCITIJKOBYETHCS IO CKaM SHIIOCTSIX
Maibke Ha 3 MIIpA. POKiB, Oe3mepeyHmii JOKa3 MOCTIHHOCTI TeMmeparypu
CoHIIsI IPOTATOM TPUBAJIOTO Yacy.

Bik CoHIsl OMiHIOEThCS NPHOIM3HO B 5 Mupa. pokiB. Ha 3emutro
MOCTIHHO TIONaJal0Th NIMATOYKM HE3eMHOI PEYOBHMHHM — METEOPHTH 1
METEOPUTHUH MWJI, BUBYEHHS SIKHX JIO3BOJISIE CYAUTH TPO OYHOBY
KoCcMiuHHX Tijl, Bik COHSYHOI CHCTEMH, MOXOKeHHs 3emui. 1llomeHHo Ha
3eMIII0 BHIIAJIAIOTh COTHI TOH MeTeopuTHOro nuiy. Ha cyui ioro BusButH
MPAKTUYHO HEMOJXXJIMBO, 3aT€ B TIIMOOKOBOJHMX BIAKIAZaxX OKEaHIB 1 B
CHIKHO-KPI)KQHOMY TTOKPHBI AHTApPKTHAM METCOPUTHHMH NI TOMITHHH.
3HaxiIKH METEOpUTIB MOyXKE PIOKICHI, 1 BOHH I[iHHi B HAyKOBOMY
BigHOMmeHHI. CaMuil KpyIMHUH 3 BIJOMHX METEOpHUTIB BaxuTh 59 T, BiH
3HalZCHUH Ha TiBACHHOMY 3ax01i Adpuku.

IHomi Ha 3emuro mamaroTh Tila Ha0araTo KpPYMHINI, HiX 3BHYAiHI
MeteoputH. Ilpu ynmapi KpymHHX KOCMIYHHX Tild 00 3eMIII0 YTBOPIOIOTHCS
acmpobiemu — BEIWKI BUPBU Ha 3pa30K MICIYHHUX KPaTepiB pO3MIpOM Bix
COTEHb METPIB /0 JECATKIB KiIoMeTpiB B niamerpi. [ mnOnHa Takmx BHUPB
CKJIaJla€ JeCATKH 1 COTHI MeTpiB. JloOpe BMBHYEHI HACTIIKKM HaIiHHSA Ha
3emito acrepoina miamerpom Oinst 10 kM, sike BimOynocst mpubinszHo 65
MuTH. pokiB Hasax [7]. Ha migxomi mo 3emuti BiH po3BaiMBCS Ha IEKibKa
yJIaMKiB, SIKi yTBOpwIn actpoOiiemu no Bciid mmaseti. Lle — Ynkcymy6 B
Mexkcuui (miamerp 180 kM), Kapa (60 xm) i Vere-Kapa (25 kM) Ha
MonspHomy Ypaii, MeHcon (35 kM) B mrati AiioBa B CILA, Kam’siHka (25
kM) i I'yciBka (1 kM) Ha [on6Gaci. Ilun i mapa, BUKMHYTI B aTMochepy 3
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KpaTepiB, sKi YTBOPWIHCS TpH BHOYXy YyJaMKiB, Ha OaraTo pOKiB
3aremMHmIn COHIlE 1 BUKIHKAIM pi3Ke NOBTOTPHBAJE IOXOJIONAHHSI. AJle,
MaOyTh, HAWCTPAIIHIIIMM JHUXOM Oymu KuciaoTHI gomri. B Mekcui
ICHYBaJIM COJICHOCHI BIZKJIaJM BEJMKOI MHOTY)XHOCTI, 1 NpH YyTBOPEHHI
Kparepy Uukcyny0 BumapyBajach BeiaMKa KinbKicTh aHriapury CaSO,. Ha
3eMITo BHIIaB JAOIL i3 CipuaHOi KUCJIOTH, B cepenHboMy 1200 1 KHCIOTH Ha
KOKHUH KBaJpaTHUH KIJOMETp IOBEpPXHI IulaHeTH. Take MO€IHaHHS
HECIIPUATIMBHUX YMOB CIIPUYMHUIIO 3arM0esIb POCIIMH 1 TBAPUH Ha CyIIi Ta y
BEPXHIX IMapax oKeaHIYHUX Box A0 riuoman 200 M.
3emis — oxHA 3 9 TUIaHeT, sKi 0O0epTaroThes HaBKoo CoHis (puc. 1.1).
[epepaxyemo ix B mopsinky BigmameHHs Bim Conms: Mepkypiii, Berepa,
3emis, Mapc, FOmitep, Catypn, Ypan, Henryn, [lnyron. Ilepmmi gotupu
IUTaHeTH KaM sHi, pemTa ra3oBi. OpOiTu miaHeT 3a GOpMOI0 OIU3BKI 10
KPYTOBHX 1 JIeXKaTh Maike B OIHIN TUTOIIIHI.
' \ Keatema
- ' ~Tairenr

Puc.1.1. Byoosa Conaunoi cucmemu

Oxpim 1utaneT, HaBkosi0 CoHIS pyXaroThest 33 CYNMYTHHKHU IUTAHET, Ot
50 THcsiu ApiOHMX TBEpAMX acTepoiniB i Oe3iy MeTeopuTiB, — Bce L i
ytBoptoe Consiuny cucremy. Jlo CoOHSYHOI CHCTEMH TaKOX HaJleXaTh
KOMETH — TyMaHHI 00’€KTH i3 CBITJIMM SIpOM B IIEHTPi Ta 3 OuIem abo
MEHIII PO3BUHEHUM XBOCTOM. Bech 00°€M KOMETH MPaKTHYHO 3allOBHEHHI
po3pimkenuM  razom. OOpuUTH  KOMET MaroTh  JIyXK€  BEJIHKHI
eKCIICHTPHUCUTET, BOHU BHIITAIOTh Janeko 3a opbity Ilmyrtona. Ilepion ix
obepranas HaBkojo CoHIM ckiIagae Oarato IecsATKiB ab0 COTEHB POKIiB.
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Cama 3HaMeHHMTa Ul 3eMJITH KomeTa [‘ajutes, sIKy MO)XKHa cHOCTepiratu
ouH pa3 B 79 pokiB, KOJIM BOHA MPOJiTae MOOIU3y opOiTH 3eMili.

Maca Connus ckimagae 99,8 % saransHoi macu COHAYHOI CHCTEMH, a
Mmaca fOmitepa — Hai6bIol 3 uaner — Beboro O 0,1 %. Tomy Conue
SIBIIIE COOOK0 LICHTP TSDKIHHS IS BCIX TiJ, OJHAK IUIAHETH 1 iX CYyMyTHUKU
BOJIOJIIOTH JIOCTaTHHOIO OpOITalbHOIO MIBHAKICTIO, 1100 HE BMNACTH HA
CoHre mix gi€ro HOro rpaBiTalliifHOTO TSDKIHHS.

3emits — HaiOlTbIA 3 YOTUPHOX KaM’IHUX IUTaHEeT, OJu3bKux 10 CoHLs.
Ti Bimcranp Binm Conns 6ims 150 muma. kM. [IBUIKiCTS pyxy mo opbiti 29,7
KM/c, TIOBHHUII 000poT mo opOiTi BoHa cTBOproe 3a 365,26 ni6. Ilepion
obepranHs ckiagae 24 roguHu. B pesynbraTe 1pOro 0OepTaHHS BHHHUKIH
HEBEJIMKE CKBaTOpiajbHE 3AYTTA 1 NMOJAPHUHA CTHCK, TaK, IO JiaMeTp B
eKBaTOpialbHOMY Tepepi3i Ha 43 kM Oumpmmii mgiamerpa, SKHH 3’€THYE
moroc odepranHa. @opma 3eMIli Ha3UBAETHCA 2€0i0.

1.2. Bynosa 3emui

3emiss Mae 30HaNbHY OynoBy (puc. 1.2). OGononku 3emii BUALICHI 32
LIBUIKOCTSIMH PO3MOBCIOJKCHHS CEHCMIYHUX XBHIb IPU 3eMileTpycax i
npu wTydHEX BuGyxax. Cepens ryctuna 3emii 5,52 r/em’.

3emne adpo. Tuck B neHtp 3emu csrae 3,5 muH. atmocdep. O0’em
3eMHOro siipa ckiagae 16,2 % o6’emy 3emii, a maca — 32 % Bciei Macu
3emiti. € mpuITyIIeHHs, 0 BHYTPIITHE sSApO pamiycoM 1255 kM TBepae i
Mae TycTuHy Oins 13 F/CMS, o, MalyTh, BINIMOBIAE CTaHY METaIiqHOTO
3aji3a MpH IOMY THUCKY. |'yCTHHA PEYOBHHH Y 30BHINIHBOMY sizpi 9,9 —
12,5 F/CMB, 1 BOHO 3HaXOJHUTHCS B PIIKOMY CTaHi. TOBIIMHA 30BHIITHHOTO
sapa piBHa 2220 kM.

CyuacHi criemianxicTd BBaXarTh, [0 3eMHE sapo Maibke Ha 90 % sBisie
co00I0 3aJ1i30 3 JOMIIIKAMH KHCHIO, CIPKH, BYIJICIO 1 BOJIHIO, MPUUOMY
BHYTPIIIHE SIIPO Ma€ 3alli30-HIKEJIEBUH CKIJIaJ, IO IOBHICTIO BiJIOBiIAE
CKIIaay 6araThb0X METEOPHTIB.

Manmia 3emni sBiise co00r0 CHIIIKaTHY 000JI0HKY TOBIIHHOIO 2900 KM
MIX SIIPOM 1 mmiomBoo JiTocepu. Maca manTii ckinagae 67,8 % 3aranpHol
Macu 3emii. JlocuTh BaXJIMBUM elleMEHTOM B OyIOBI MaHTIii € 30Ha, siKa
mijcTuIae migomBy Jitochepu. PizndyHO BOHA SBIISE COOOIO MOBEPXHIO
nepexo/ly 3BepXy J0 HHU3Y BiJl TBEpJHMX IOPIJ 0 YaCTKOBO PO3ILIABICHOT
MaHTIHOI pEYOBHHHM, KA 3HAXOJUTHCS B IUIACTUYHOMY CTaHI 1 CKJajae
acreHocepy. BepxHst Mexa MaHTII 1 HIKHS MeKa 3eMHOI KOPH PO3/iiIeH1
moBepxHeio MoxopoBuunga. Ha 1iif Mexi pi3ko 301IbIIy€eThCS MIBUAKICTH
CeliCMiYHHUX XBHIIb, 4 TYCTHHA PEYOBHHH 3pocTac 3 2,8 110 3,3 r/em’.
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3a cydacHUMH YSBICHHSAMH, MAHTIS Ma€ YIbTPAaOCHOBHHM CKIaJ i €
JDKEPENIOM 3eMIIETPYCiB, BYIKaHIYHIX SIBUII 1 TOPOTBIPHUX MIPOIIECIB.

:
-
S
2]
:
&

HiuxcHa MaHmia

B

Puc. 1.2. Buympiwna 6yooea 3emni

3emna Kopa Mae TOTYXHICTH B cepegHboMy 40 kM. Po3pi3HAIOTH
OKEaHIYHMH 1 KOHTHHEHTANbHUH THIU KopH. Okeaniuna Kopa MOIOJa,
TOBIIMHOIO 5—8 KM, Mae aBomapoBy OynoBy, ckiamaerbes 3 300-700 m
rMOOKOBOAHMX BIJMKIAAIB 3BepXy 1 0aszanbriB 3HM3Y. Pospocranns
OKEaHIYHOTO JHa BiJOYBA€THCS II0 CEPEAMHHO-OKEaHIYHMX XpedTax 3a
paxyHOK IHTEHCHUBHOI BYJIKaHI4HOI AisutbHOCTI (puc. 1.3).
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CepenmrRo-oKeaniTaEH XpebeT,
Jie popMyeTsCA HOBa KOpa

JiToc¢epH B MaRTI]

Puc.1.3. Po3pocmannsa oKkeaniuHozo oHa

B Tux wMicusx, ¢ OKeaHIYHa KOpa 3aCyBaE€ThCSA IiJi KOHTHHEHT,
BUHHUKAIOTh ITHOOKOBOAHI %0M06H. X IpoTskHicTs Moxe mocaratu 1000
KM 1 Oinpie, a mupuHa 200-300 kM. Taxi JiMSHKA 3eMHOI KOPH HAa3WBAIOTh
TCOCHHKIIIHAJIIMU; B HUX HAKOMUYYIOTHCS TOBIII BIIKJIAMiB IOTYXHICTIO
Bix 6 10 20 kM. CTajis HAaKOMMYCHHS BIJKIAIIB MOXE TPUBATH ICCATKHU 1
COTHI MiNbHOHIB pokiB. [loTiM HacTymae oporeHiyHa cramis (cTamis
YTBOpPEHHS Tip), M Yac sIKOi TOBIII MOPia JeopMYIOThCS 3 YTBOPEHHSIM
CKJIAJIOK 1 pO3pHBIB, 3a3HAIOTH METaMOP(}i3M i MIPOPHUBAIOTHCS IHTPY3iSIMU.
B oporeniuHy crazmi0 BiIOyBaeTbCs MIAHATTS TEPUTOPIi, MOTIM CIixye
PO3MUB 1 IOHOBIIIOETHCSI HAKOIIMYEHHS! BI/IKJIA/IIB, YACTO YK€ B HEMOPCHKIii
00CTaHOBIII.

Konmunenmanvha xopa ckinanaetbes 3 Tpbox mapis (puc. 1.4). BepxHhiii
0CaOBHi MIap — I¢ MEePEBAKHO MIlAHO-TJIMHUCTI BiIKIaad 1 KapOOHATH
MIJIKOBOJHUX MOpPChKHX OaceiiHiB. Illap BimcyTHIHi Ha ApeBHIX IMTax 1
nocsirae motykHocTi 15-20 kM B kpaiioBux nporuHax rtuiatdopm. Ilinx
0CaZoBMM 3aJLIrafoTh [Ba INApW KPUCTATIYHHMX TIOPiN, MDK SKUMHU
MIPOXOJMTH €abo BHpaxeHWil po3ain. lIBHAKiCTE CeHCMIYHMX XBWIIb Y
BEPXHBOMY HIapi BiIIOBIJIA€ Til MBHUAKOCTI, sIKa XapaKTepHa JUIs TPaHITY, a
B HIDKHBOMY — JuIsl Tabpo abo 0aszaibTy. TOMy BEpXHIO YacTHHY 3€MHOI
KOPH HAa3WBaIOTh TPaHITHUM [IapoOM, a HIKHIO — 0a3aJbTOBHM.
BigMiHHICTIO KOHTHHEHTAJIHLHOI KOPH BiJi OKEaHIYHOI € HAasABHICTh B Hil
TPaHITHOTO HIapy.
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Puc. 1.4. Cxema 6y00o6u KonmunenmanvHoi i OKeanHiunoi kopu
1 — ocaoosuii wap; 2 — epanimuuil wap; 3 — bazanvmosuil wap; 4 — manmis

[lin BHCOKMMH TOpaMH MOTYXHICTH KOpH 30UTBIICHAa 33 PaxyHOK
TPaHITHOTO IIapy, i YMM BHII TOpW, THM TOBIIE Kopa. Hampuxman, mif
lNiManasiMn OTY>KHICTh 3eMHOI KOPH MakcuMaibHa i csirae 70 kM.

BaxnuBoro 00CTaBUHOIO, SKa BIJpI3HSE 3€MHY KOpPY BiA IHIIMX
BHYTPIIIHIX Teocdep, € HasBHICTH B HIH MiJBUIIEHOTO BMICTY
palnioakTHBHUX I30TOMNIB ypaHy, TOpit0, Kalilo, NpUUOMy IX HaHOijblIa
KOHILIEHTpALlisl BiZI3HAUEHA JUIsl TPaHITHOTO Iapy KOHTHHEHTaJIbHOI Kopu. B
OKeaHIuHiil KOpi pa/lioaKTHBHUX €JIEMEHTIB Jy)Ke MaJlo.

Jimocghepa — e xam’ssHa 00010HKA 3eMITi, KA MOETHYE 3eMHY KOpY i
MiIKOpPOBY 4YacTHHY BepxHboi MaHTii (muB. puc. 1.3). XapaktepHOoro
03HaKOIO JiTocepu € Te, MO B Hei BXOMATH IOPOAHM B TBEPIAOMY
KPUCTaTIYHOMY CTaHi, i BOHa BOJOJI€ TBEPIICTIO 1 MilHicTIO. Po3Tamosana
iy gitoceporo macTuyHa 000JIOHKA MaHTIl — acmenocgepa He BONOAIE
MIIHICTIO 1 MOXX€ TEKTH HAaBiTh IIJ i€ JTyXKE MaIUX HAJJIHITKOBHX
THCKIB.

Ha mouatky XX cromitts A. Berenep BuCyHYB rimoTe3y apeidy
MaTepUKiB, fKa MOCIYKHJA MOYaTKOM PO3POOKM IPUHIMIIOBO HOBOI
Te0JIOTIYHO1 Teopii TEKTOHIKM IUTUT, sIKa ONMUCYy€e (OpMyBaHHS KOHTHHEHTIB
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i okeaHiB Ha 3emmi. I[lomTOBXOM IS CTBOPEHHS TillOTE3W BHUSABWIACH
Bpakaloya TeOMEeTpHWYHa MOMIOHICTE 0O0puciB y30epexxs Adpuku i
[liBnennoi AMepukw, ajne Aaji TimoTe3a OTPUMaia MiATBEPIKCHHS MpPU
MaJICOHTOJIOT 1Y HHX, MiHEepaJIoTiYHUX i T€0JIOTO-CTPYKTYPHUX
JOCITKSHHSIX.

CyTb Teopil TEKTOHIKH IIUT CKJIAJAETHCS B HACTYMHOMY. binsg 200 muH.
POKIB TOMY Ha3aJ BCl iCHYIOYi HHHI MAaTepUKH OyJIW 3rpyHOBaHi B €JHMHUM
cynep koHTUHEHT — [lanreto. Bona cknajganacs 3 JBOX KpPYNMHHX YaCTHH:
niBHiuHOT — JlaBpa3ii, sika Brirovana B cebe €Bpory, A3ito (6e3 Ingocanty),
[liBHiuny AMmepuky, i miBaeHHOi — ['oHmBaHW, ska Mmictuna IliBmeHHY
Awmepuky, Adpuky, AHTapkTuay, ABcrpanito, Ingocran. Ili nBi wacTuHM
[Nanrei Oymu po3xineHi TIHO0KOI 3aToKO0 okeaHy Tertica. [lotim [anres
po3manacs Ha OKpeMi IUIHTH, SKi «po3’ixammcs» mo acteHocdepi 1 manm
MMOYaTOK CYYacHHM MaTepHWKaM. 3apa3 y BepxHiil o0ojoHmi 3eMii BYeHI
BUJUIAIOTH CIM KPYITHHMX IUIMT, CIM IUIUT CEPEIHbOTO pOo3Mipy 1 0Oe3riy
npioHMx. Bcl miMTH i BIUIMBOM KOHBEKTHBHUX Teuill B MaHTIl
MEepEeMILYIOTbCSl OJIHA BITHOCHO OIHOI, TOMY X MEXI YiTKO MapKyOTbCs
30HaMHU I1IBUILEHOT CEHCMIYHOCTI.

Po3pi3HAIOTH TP BUM NEPEMILLIEHHS TIJINT.

1) Ilnutk KOB3arOTh BIAHOCHO OjHA OxHOI. Ha iXx mMexax BimOyBaeThcs
aKTHBHA ceMCMIYHA IisJIBHICTD.

2) Inutu pyxaroThes B pi3Hi cropoHH. [Ipu 1[bOMY B KOpi yTBOPIOETHCS
cucTeMa TIMOMHHUX PO3JIOMIB (pU(TOBA IOJMHA), MO SIKUX BHIMBAETHCS
Marma i yTBOpIOEThCSl HOBa OKE€aHIuYHa Kopa.

3) Ilnutu pyxarThCs HA3yCTPIY OJHA OJHIN i cTHKaOThes. OKeaHiuHA
IUINTA [IPU [bOMY «IIiPHAEY» MiJl KOHTUHEHTAJIbHY 1 MOTJIMHAETHCS MAHTIEO.
SIKIO CTHKAIOThCS KOHTMHEHTAJbHI IUIMTH, TO BiIOYBA€ThCS 3MHHAHHS iX
OKpaiHHUX YaCTHH a00 OJHA IUIUTAa HAMOB3a€ Ha IHINY, 1 YTBOPIOIOTHCS
ropu.

Kocmiuni 1 reo¢i3uyHi CIOCTEpEXEHHS [O3BOJIIM PO3paxyBaTH
MIBUAKICTh BigaaneHHss ABcTpaiii Bix AHTapktuau — 7 cMm/pik, ITiBaeHHOT
Awmepuxn Bin Adpuxkm — 4 cwm/pik, IliBHiuyHOT Amepuku Bix €Bpornn —
2,3cm/pik. UepBoHe Mope po3mmproeTbcs Ha 1,5 cM 3a pik. [Hmoctan
CTHKAETHCS 3 €Bpasi€lo 3 MBUAKICTIO 5 ¢M 3a PIK, 1 B Micli X 3WICHYBaHHS
poctyTb 'iManaiichKi ropu 3 IBUAKICTIO 1 cM 3a pik.

Ammocghepa — e TOBiTpsiHA O0OJIOHKA, siKa O0TOoUYye 3emito. 78% ii
ckiagae a3zoT, 21 % xucens, 0,94 % apron, 0,03 % Byriaekucnuii ra3 ta
iHIIE — CyMIII iHEepTHHUX Ta3iB Ta iHmMUX 3’e€qHaHb. OCKiUTbKH aTMOcdepa
JIETKO MiAJIa€Tecsi CTUCKY, MOJIOBMHA ii MacH 3HAXOAWTHCS HIDKYE DIBHA
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5500 M. Maca aTtmocdepu cKiragae MeHIIEe OAHi€T MITBHOHHOT MacH TBepAO1
3emuti, ane ii BIUIMB HAag3BUYalHO BENWKHH. ATMOc(epa mATpUMye pi3Hi
(dopmu KUTTA Ha 3eMili 1 BUKOHYe iHIII BaknuBi QyHKIil. Bona mie sx
TEPMIYHMIA IUT, SKUN BimOWBae abo TMOTJIUHAE OLIBIIY YaCTHHY pajiarfil,
ska mocrynae Big CoHus, 1 3axumae 3emil0 Big HaIMIpHOTO
yIbTpadioneToBoro BUNPOMiHIOBaHHS. B arMocdepi 3ropatoTb METEOPUTH.
3aBasiku atMocdepi BinOyBaeThCst KpyrooOir Boau B mpupoai. Baxiausum
areHTOM HEepeHEeCeHHs MUy 1 micky € Bitep. OKpiM TOro, BiTep — pyXxoMma
CHlIa TP YTBOPEHHI XBHIb 1 NPHUOEPEKHHUX TeUil, AKi TaKOXK MJalOTh
BEJIMKHIA TeOJIOTITHHN €PEKT.

ATtMmocdepa TmominsgeThcss Ha mpuponmHi mmapm  (pue. 1.5), ki
BU3HAYAIOTBCSI TEMIIEPATyporo 1 THUCKOM. Iponocghepa sBisie co00I0
007acTe KOHBEKINI, SKa IEpeMillye MacH IOBITPs;, MOOJHM3Y IIOJIIOCIB
BHCOTa Tporocdepu ckianae 6 kM, Oirs ekBatopa — o 18 kM. I1m i BoxsHa
rapa 30Cepe/pKeHi IepeBakHO B Tponocdepi, 1 XMapu YTBOPIOIOThCS B il
30Hi. B Tpomocdepi Temmeparypa B CepeiHiX IIMPOTaX 3MEHIIYETHCS
npuoanzHo Ha 1 °C Ha koxHi 160 M BucotH. Taka TeHaeHwis 30epiraeTbes
ax g0 BucotH 10-13 kM, g€ IIOYMHAETHCS 30HA MaiKe IOCTIHHOI
TEMIIEpaTypH, sika KOJIUBA€eThes Bif MiHyc 50 no minyc 55 °C. L xononHa
i3oTepMiuHa 30Ha (30Ha pIBHHX TeMIeEpaTyp) SBIIE COOOI0 OCHOBY
ctpaTtochepu.

Cmpamocgepa  sBusie  cobor0  00macTb  XOJOAHOTO  YHUCTOTO
PO3pIKEHOTO TOBITPS TpPH BIICYTHOCTI KOHBEKIil, BEepXHA ii Mexa
po3ramoBaHa Ha BHcOTI 55-60 kM. B crparocdepi cmoctepiraerbes
MOBUTbHE TMIABUINEHHA TEMIEpaTypd 3 BHCOTOIO, IO IOSICHIOETHCS
MIPUCYTHICTIO O30HY, SIKMil YTBOPIOEThCS TiJ BIUIMBOM YJBTPadioneToBUX
MIPOMEHIB; B [IbOMY ILIapi {y»e MaJlo 3BaKeHHX 4acToK. [Hoai Ha BucoTi 20—
30 KM BUIHO MNepiamMyTpoBi, ab0 >KEMUYXHI XMapH, SIKi CKIQJAIThCS 3
KPHUCTAJIMKIB JIbOLY.

[licng CWIPHUX BYJIKAaHIYHUX BHBEP)KEHb BYJIKAHIYHHA IHJI MOXKeE
MicAIiME ab0 poKaMu TpUMaTHCS B cTparocdepi, 3a0apBiIrOI0YN CXOIH 1
3axonu CoOHIM B SICKpaBi KOJIbOpH. Benuka KUIbKICTh BYJIKaHIYHOTO MUITY B
cTparocepi HOHIXKYE COHSYHY pajiamiro, ska pocsirae g0 3emu, i
BUKJIMKAE TI0OXOJOAAHHA KiiMary. [CHye mpumymieHHsd, IO IOYaTOK
JIbOJIOBUKOBHX II€pio/liB OyB BHKJIMKAHUH IHTEHCHBHUMH BYJIKaHIYHUMHU
BUBEPIKEHHAMHU.
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Puc. 1.5. Bepmuxanvuuii po3piz ammocghepu

Mesocgepa, mepmocghepa 1 exzocghepa XxapakTepHi TUM, IO B X CKIIAJ1
MepeBaXaloTh 10HI30BaHI Ta3W, i TOMy IIi OOOJIOHKH OO’€IHYIOTH B
ioHochepy. Bucora armocdepu gocsrae Gimbire 2000 k.
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Liopochepa — BomHa oOomoHka 3emm. Bona mopminserscs Ha

oKkeaHocdepy, BOIU CyXOIO0Iy i Ib0J0BHUKIB. KinbkicTs BoaH B 0KeaHochepi
cxmagae 1370 mmn. kv, Bou CyX0Aoiy 4 MIH. KM, MaTEpUKOBHX JIbO/IIB
16-20 MmH. kM.

Iapocdepa 3aiimae Tpu yeTBepTi MoBepxHi cymi. Temneparypa Boau B
MIOBEPXHEBOMY IIapi OKEaHIB KOJIMBAETHCS BiJ MiHyc 3 1o mnoc 45 °C, a Ha
JIHI OKeaHiB Bin MiHyc 1,3 mo miroc 3 °C.

Cepennst rimbuHA CydacHMX OKeaHiB 3,8 KM, HaiOinbmia rinOHHA
BUMipsiHa B MapiaHchkiid BiaguHi i ckimagae 11022 m. B CitoBoMy OkeaHi
MicTuThes B 60 pa3 Oumbine giokcuay Byriemto CO,, Hixk B atmMocdepi, 3aTe
KHCHIO B OKeaHI Maibke B 150 pa3 menme, HiX B atmocdepi. CepenHs
COJIOHICTh MOPCBKOI Boau ckiamae 35 r/m. Colli MpeacTaBleHi MepeBaKHO
XIIopuaaMy, cyib(aramMu i kapOOHaTaMU HATPIiO, KaJilo i KaJbIlilo, aie
MPUCYTHI TakoX #ox, ¢rop, docdop, pydimiil, mesii, 3omoro Ta iHmI
€JIEMEHTH.

CeiTiio mpoHukae y Boay no rmburu 200 M, 1 TyT 30cepemxeHa
MPAaKTUYHO BCs MOpchka (ayna i ¢uiopa. ['THOOKOBOAHI MOCIIIKCHHS,
MpOBEACHI B OCTAaHHI POKH, [JO3BOJMJIM BCTAHOBHTH HAasBHICTh
TOPU3OHTAJIbHUX 1 BEPTHKAJIBHUX TeUiil B OKeaHax, sIKi epeMillyioTh BOIHI
MacH 1 poOJATh IX MPUIATHUMU JJIS )KHUTTS pi3HUX opraHi3Mmis. [impocdepa
BifliTpa€ BaXXJIMBY pOJb B IPOsSBaX 0araTb0X TEOJOTIYHMUX IMPOIIECIB,
0COONMMBO B TMOBEpXHEBiH 30HI 3eMHOi kKopu. Ilin miero rimpocdepu
BiOyBa€ThCS IHTCHCHBHE PYHHYBaHHS TipCHKUX MOPLM, X MEpPEeMIIIeHHS Ta
TIepeBiIKIaCHHSL.

biocgpepa. OcobmuBy 000M0HKY 3emiri, sika CKJIAHA€ThCS 3 IKUBHX
OpraHi3MiB POCIMHHOTO 1 TBapUHHOIO IOXOJDKEHHS, SIBISIE COOOIO
Oiochepa. B yciit ToBIII OKkeaHIYHMX BOJA BiAMiueHe iCHyBaHHS (opM
KHUTTSA. 3 TIHOMHOI CKJaja OIONEHO3IB CYTTEBO 00 €IHYETHCS, aje MesKi
BU/IM TIPUCTOCYBAINCS Ta ICHYIOTh 1 Ha 0araToOKiJIOMETpOBiil INTHOWHI.
ObmnacTh pO3MOBCIOKEHHS Oiocdepn 00MexKyeThes B aTMOc(hepi 030HOBUM
mapoMm (mpubnm3Ho 10 50 KM HaJa MOBEPXHEI IUIAHETH), BUINE SKOTO
BimoMi Ha 3emuti (HOpPMHU JKUTTS HEMOXIIMBI 0e3 cremialbHuX 3aco0iB
3aXHUCTY, SK M€ 3/IHCHIOEThCS IIPU KOCMIYHHX TOJIBOTAaX 33 MEXi
aTMoc(epy Ta Ha 1HIII TUIAaHETH.

BonopocTi okeaHIiB i pOCIMHHICT Ha CyHIi NPOAYKYIOTb KHCEHb Ha
ria”eti. PayHa 1 Giopa 31HCHIOI0TH BETMKHUI BIUIMB Ha CKJIa] aTMOC(EpH,
MIEePepO3MOILT BYTICHIO, BOJHIO, KUCHIO, KaJbliio i Gocopy B mpUpOi.
3aBasKK M JIIOJICTBO Ma€ CHOTOJHI B CBOEMY PO3MOPSHKEHHI JKepena
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€Heprii y BUIIIAII TOPIOYHX CIIAHIIIB, Oyporo i KaM’sTHOTO BYTi/UIA, HAQTH 1
rasy.

Ilona 3emni. 3eMisi Mae CBOE mennoge, eileKmpuune, spasimayiiine
nois. lme 3emusst oToueHa MacHimHum TIONEM, SIKE OXOIUIIOE BEIHKHI
npocrip. Lle reomarniTHe nosie ayxe nmoAiOHe Ha MoJje, SKE CTBOPIOETHCS
MIPOCTHM JBOIIOJIIOCHUM MarHiToM. BoHO ciyxuth 3emii 3axucToM Bil
YacTOK BHUCOKOI €Heprii, SKi JICTATh 3 BEIMKOIO MIBUJKICTIO 3 KOCMIYHOTO
npoctopy. Ilose BiguyBae CUJIBbHI Bapiallil; 3JIeTka 3MIHIOETBCS B MacmTadi
IHIB 200 pOKIB i HOTO cepeqHe 3HAYCHHS, a B MacIuTalbi MITBHOHIB POKIB IIi
3MIHHM BUSBIISIOTBCS Jy’Ke BEJIMKAMH. BCTaHOBIIEHO, 10 MATHITHI MOJIOCH
3emiri B icTOpii TeONOTIYHOTO PO3BUTKY 3a3HaBand iHBepciro. [Ipu mpomy
Opi€HTYBaHHA METAJOBMICHHX MiHEpaJiB B TpOIECi YTBOPEHHA MOPiX
3MiHIOBaJach, 1 i 3MiHU TPOCIIAKOBYIOThCS IO BCiii IuaHeri. BueHmMu
pO3po0iicHa TeOXPOHOJIOTIYHA MAleOMarHiTHa I[IKajna, sKa JO3BOJISIE
NIPOBOAWTH TJIO0AJBHI CIIBCTAaBJICHHS TEOJIOTIYHUX YTBOPEHb B MeEKax
OKeaHIB 1 MaTepuKiB 3emiIi.

1.3. IlpyHIMN aKTyaJdi3My

leonoris sk Hayka OCHOBaHa Ha MPHMHIMII aKTyaji3my, TOOTO Ha
MPUITYIICH], [0 TOJIOBHI XiMi4Hi, (i3u4Hi i OioNOriyHI mpomecw He
3ajJeXxarb BiA dacy. ['eoslorm momMycKaroTh, IO CHJIM 1 TpoOLEcH, SKi
3MIHIOIOTH 3E€MJIFO CHOTOJHI, TisUTM B OCHOBHOMY TaKWUM JX€ YHHOM i B
MUHYJIOMY. Bitpw, pmomii, piuky, BYJIKaHH — BCI BOHH B MHHYIIOMY
BIUIMBAJIM Ha ITOBEPXHIO 3€MJIi TaK CaMo, SIK I1e BiiOyBa€eThcs 3apas.

Ha 3emui 3MmiHIOETECS Bee. ['paHit, TpaaumiiiHe YOCOOJICHHS MiIIHOCTI,
PYHHYETBCSI B KIHIIEBOMY PaxyHKY JIO CTaHy ITyXKOTO IICKY 1 TJIMHH.

Kaminns, sike MU 0aunMo Ha IUBDKI 200 B PIYKOBOMY PYCII, IMiISTaIio
MPOTATOM TPUBAJIOIO Yacy IIOBUIBHOMY CTHPAHHIO 1 CTalo0 OKPYIJIUM.
BinnoBigHo, oOKkaTaHi yiaMKe, SKi 3HAXOAATh B IIapax MIIHUX MOPIi,
3a3HAJM TaKOTO K TIOBITBHOTO CTHPAaHHA Yy BIONOBIAHIA 0OCTaHOBII
MuHyJIoro. B TemepimHiii yac GimbIIicTE KOpaliB, SIKi YTBOPIOIOTH PHpH,
KHMBYTh B TEIUIMX, CBITJINX, HE INIMOOKMX BoJax. TOMy MOXXHa 3poOHTH
BHUCHOBOK, IO JpEeBHI PU(OBI MAaCHBH TaKOX c(HOPMYBAIHCS B TEIUIHX,
JOCTYITHUX COHSIYHMM IPOMEHSIM BoAax Mijakoro mops. [loniOHum unHOM
CHUMETpPHUYHI 3HaKU OpIKiB, sIKi 30eperiucs Ha MOBEPXHI IIapy MiCKOBHKIB,
CBiYaTh NPO KOJIMBAHHS BOJM HAJ ITyXKUM ITICKOM, SIKUH 3HAXOIUBCS HA
HEBEJMKIH TIIMOMHI, OCKUIBKY TOYHO TaKi K 3HAKK OpHXKiB yTBOPIOIOTHCS Ha
MIJIKOBOIII 1 CHOTO/IHI.
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CyyacHH{  JHOZOBUKOBHH TAHIMP, SKHA IOKPHBAa€E IMiBACHHY
I'pennannito, apsnae MmiICTHIAIOYi TBEPHi MOPOIH, 3JMIIAIOYM Ha IX
MOBEPXHI TOHKI IITpUXW 1 riIuOOKi Oopo3Hu. Bincrymarouw, nb5010BUK
3aJIMIIA€ HAa CBOEMY LUIAXY HepiBHI abo 0O0TOYEHI BHUCTYIM IOBEpXHI,
MICIISIMH MTOKPHTI PI3HOMaHITHOIO CYMIILIIIO0 OpHJI, MICKY i OLIBII TOHKOTO
MyJUCTOTO MaTepiany. BiAMOBIIHO BBaXKa€ThCs, MIO TaKi K INTPHUXH,
OOpO3HU 1 yJIAMKOBI BiKJaay, sSKi 3HaWjcHI, Hanmpukiaa, B [Ipubanruii,
YTBOPEHI JIbOJJOBUKOBUM ITOKPUBOM ITiJ1 4ac JPEBHBOTO 3JICCHIHHS.

EnemenTtoM, HEOOXiZHMM IS TOTO, MO0 MOIVIM 3IHCHIOBATHCS
TeOJIOTiuHI 3MiHH, € 4Yac. He3HauHI MOBUIBHI MOCTYIOBI 3MIiHH JIFOAHHA
MOKe He MIOMITHTH — Hi JIeHb 3a JHeM, a Hi IPOTATOM BChOro XKHUTT. OHAK
TCOJIOTIYHI CHIIH, SIKi TiFOTh MPOTATOM THCSY, MUTBHOHIB i COTEHb MUTBHOHIB
POKIB, 3IaTHI IPOBOIUTH TIraHTCHEKY po0OOTY i 6araTopa3zoBo MepeKpOIOBaTH
He TINbKHM BHUIIAN 3emii, anme i OymoBy 3eMHOi kopu B mimomy. o6
3pO3YMITH T€OJIOTiYHY ICTOPII0 Hamoi IJIAHETH, MOTPIOHO BOJOMITU
TOYHHMMH 1 BEJIMKMMH 3HAHHIMH SIK [IPO TPOLIECH, L0 BiOYBAIOTHCS HHHI B
3eMHHX HaJlpax, TaK i Mpo po3pi3u JPEBHIX IPCHKHUX MOPIi.

I'eonoris BUBYAae eHAOTeHHI (BHYTpIIIHI) Ta €K30TeHHI (30BHIIIHI)
npouecu. CywacHudd Burisa 3emii (OPMYIOTh BYJIKaHIYHI 1 TEKTOHIYHI
SIBUIIA, TISUTBHICTh OKEaHIiB, piYOK, JBOJOBHKIB, BiTpy. [Ipomecu 3MiHHA 1
MIEPEeTBOPCHHASA TiPCHKUX TOPiN Ha TOBEepXHI 3emili BiAOYBAarOTHECA B
pe3yIbTaTi BUBITPIOBAHHS.

Iumannsa ona camonepesipku

1. Hazgims nnanemu Conaunoi cucmemu.

2. ll]o make memeopumu i 5K ix guguaroms?

3. Hazeimb enympiwini 006010HKU 3emii.

4. Posxadicime meopiio mekmoHiku nium?

5. Axy 6yoosy mae 3emna xopa?

6. Haszgimb 3068HiwHi 00010HKU 3emIi.

7. Poskaoicims npo 6yoogy ammocghepu.

8. Haszsimb izuuni noas 3emai.

9. IlJo maxe npunyun akxmyanizmy?

10. Axi asuwa ghopmyroms cyuacnuii uenad 3emni?
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2. YAC B I'EOJIOI'Ti

leonoriynmii Bik — 1e 4Yac, SKUH NPOWIIOB 3 MOMEHTY OYy/b-SIKOT
reoJIoTiyHol moAil B icTopii 3eMii 0 HAIIOTO dYacy, HANpUKIAl, Yac
YTBOPEHHS OCAJOBHX TIPCHKHX IOPiN, BUBEP)KEHHS PO3ILIABICHOI Marmy,
KHTTS OpraHi3MiB. B reosorii po3pi3Hs0Th aOCOMIOTHUI 1 BITHOCHUH BiK.

2.1. AGconoTHHI Bik

[Ikama aOCOMIOTHOI TEOXPOHOJOTII — IIKala, B SKiH OCHOBHI pyOexi
TCOJIOTIYHOI iCTOPil BUpaXKeHI B aCTPOHOMIYHUX OAMHHUILIX Yacy — POKax.
Jns  BU3HAYCHHS BIKY 3aCTOCOBYIOTBCSA JIEKilbKa pI3HUX METOIIB,
3aCHOBaHMX Ha SIBUILI palioakTUBHOro po3many. Ha puc. 2.1 300pakena
KpHBa pO3Maay pagioaKTHBHUX eJeMeHTiB. [lomoBuHa pagioakTHBHOI
pedoBuHn 1/2 N posmamaerbes 3a mepioxm T; depes mpomikok dacy 2T
sanumaetbest 1/4 N BuxifHOi pedoBHHM; Yepe3 MpoMixok 3T 3amuimaeTses
1/8 N i 1. n. Yac T, 3a sKkuil pO3Mama€ThCA IMOJOBHHA BHXIiTHOT
panioakTHBHOI PEYOBHHH, HA3UBAETHCS TIEPI0IOM HAIIBPO3MAy.
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Puc. 2.1. Kpusa po3znady padioakmugHux eiemenmis
B reoxpoHOOTiT BHKOPHCTOBYIOTBCS 130TOIMM YPYHA, TOPir0, pyOifio,
Kajiro, Byriemto 1 BogHto (tabm. 2.1). Ha3mani i3oTomu HectaOinmpHi. s
TOro MO0 BH3HAYMTH BiK, HEOOXIJHO 3HAWTU CHIBBIAHOILIECHHS Baru
HOBOCTBOPEHOT'O  €JIEMEHTY JI0 Bard MAaTCpUHCBKOTO  CJIEMEHTY.
BBakaeTbcs, M0 MOXKIIHBA MOXUOKA B OUTHIIOCTI BHUIAIKIB HE IIEPECBHIILYE
JEKUTBKOX BIACOTKIB. PajioakTHBHI €JEMEHTH BiNIrpalOTh POJb aTOMHOTO
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TOJMHHUKA, KU T0YaB BiJIIK 3 MOMEHTY KpHCTali3arii Minepary. JKoxeH
3 OBTOXKMBYYHX i30TOIIB, SKi BHKOPHCTOBYIOTHCS B IMPAKTHIl, HE BCTHUT
3HUKHYTH TOBHICTIO.
Tabnuys 2.1
Ilepioou naniepoznady padioakmusnux eiemeHmis

MartepuHChKHUIA KinneBunii Ilepion HaniBpo3nany,
i3oTOm NPOXYKT MJIpA. POKiB
U= Pb?® 4,468
U Pb’ 0,7038
Th*2 P 14,008
Rb®’ srf 48,8
K40 Ar®
Ca40 1130
c N* BChoro 5730 pokiB
H® H? BChOro 12,5 pokiB

Tpumiit BUKOPUCTOBYIOTh Ul BHBUCHHS IIBHIKOCTI PYXy IiJI3€MHHUX
BOJI, IIBUJIKOCTI TMepeMilllyBaHHs MOPCHKOI BOJM a00 BHU3HAYCHHS BIKYy He
Jy’Ke CTapuX MIapiB CHIKHUX IOJIIB.

Paoio-eyzneuesuii Memoo OCHOBAHWI HA IPUIYIICHHI, 1[0 BiTHOIICHHS
c¥ict? MOBITPi 3aNUIIAETHCS TOCTIHHUM. 3 HOTO JOIMOMOTOK MOXKHA
BU3HAYaTH dYac, OOMEXEHWH NPUOIM3HO BOCHMUKPATHOIO TPHUBATICTIO
HamiBpo3mnanay, ToOTO cydacHa TeXHiKa JJ03BOJISIE BUSHAYUTH LIUM METOJIOM
Bik B jmiamazoni no 100 THc. pokiB. MeTox MOXHa 3aCTOCOBYBATH IO
JIEPEBHHH, JAEPEBHOTO BYTLIS, TOPQY, KICTOK TBApUH Ta IHIIMX MaTepiaiB,
mo Oarari Ha ByrJiellb, BKIIOYAIOYM BYIJICLEBMICHI OpraHi3MH, sKi
BUTSTalOTh 3 MOBEPXHEBUX BOJ PO3YMHEHHH B HUX Byrjeub. Panio-
BYTJICIIEBUI METO]] TOJIOBHUH B apX€OJIOTii.

Kaniii-apzonoeuii  memoo.  KanieBMicHI ~ MiHEpanu  IIMPOKO
PO3IOBCIO/KEHI B 3eMHIH KOpi, 1 el MeToj MiAXoAuTh Jjis OiiaplIocTi
nopin. ['onoBHa mpobiema Kaniii-aproHOBOTO METO/a MOJATae y BUTOKY
aproHy 3 MicIlsl HOTo yTBOPEHHS, 0COOJIMBO B pe3yJbTaTi MPOrpiBy Mopiz 3a
paxyHOK 3aHypeHHs iX Ha IITMOMHY a00 BITPOBaPKEHHS HETIOJAJIK 1HTPY31H.
B mpomy Bumajgky OTpUMaHHWH BIK IOpiA MOXKE BIJIOBiIAaTH HE dYacy
BUHUKHEHHS MOPOIH, a JHIIe TEpMiHy, SKHH TPOWIIOB MicCHsA Ii€l
TepMaJbHOI MOfil, TOOTO Koim 3HOBY mimoB K/Ar-rogmaauk. Merton
MOJKHa 3aCTOCOBYBaTH /O TOpijg 3 BikoM npunaiimui Bim 100 Tucsu no
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MITBSIpAIB POKiB. BimbImoro miporo, HiXX iHIN METOIM, BiH MOCTYXXHB IJIS
KaJiOpyBaHHS [IKAIH T€OJIOTIYHOTO Yacy

Pyoioiii-cmponyieguil memoo MOXHa BUKOPUCTOBYBATH Ul AaTyBaHHS
MoJiH OlmbII ApeBHIX 1 Mupa. JieT, ajie rojoBHa IpoOieMa B HasBHOCTI
py0inito y BUXiJHOMY MaTepiaji, OCKIIBKU €JIeMEHT JIyKe PiIKICHUH.

Ypau-ceunuyeesuii, mopiit-ceunyeguii Ta i30monHO-C6UHUECGUI MeEMOOU
NpUAATHI Ul MIMPOKOTo Jiana3oHy 4dacy, npuOmmsHo Big 100 muH. pokiB
J0 OimbIN HIXK 5 Mupn. pokiB. lle myke BaKIIHUBI METOAM JUIs BU3HAYCHHS
BiKY METEOPHTIB i CAMHX JIPEBHIX IMOPiJ HA 3eMIIi.

Jis neskux CHeliadbHHUX IUIell 3aCTOCOBYIOThCS ¥ 1HIN 130TOmH;
ICHYI0Yi METOIH BECh YacC BIOCKOHAIIOIOTHCS 33 PaXyHOK BBEICHHS HOBHX
TIPUHOMIB JTOCIIIKCHHSI.

3a maHWMMH Ha CHOTOACHHS, JOCTOBIPHHH BiK HAHOLIBII APEBHIX MOPIf
3eMHOI KyJli, BH3HAYCHUH Ha3BaHUMH METOJNAMH, csrae 3,8 MIPI. POKIB.
Jnst GaraTboX METEOpUTIB BiK BH3HaueHMH B 4,55 MIpA. pokKiB, s
MicsiuHMX mopix — sk 4,7 mupn. pokiB. Tomy Bik CoHsuHOI cucTemy,
BKJIFOUQIOYH 3€MITIO, MOKE OIL[IHIOBATHCS, HMOBIPHO, B 5 MIIPJI. POKIB.

2.2. BinnocHuii Bik

B mpaxTuiii mogs0BHX poOIT 130TOMHUHN BiK TIPCHKUX TOPiJ], BUPaKEHUH
B pOKaxX, 3a3BHYaifi MEHIIEC I[IKaBUTh TEOJIOTIB, HIDX BIIHOCHUH BiK
FEOJIOTIYHUX  TiJI, OIL[HIOBAHUM TaKUMH IOHATTAMH, '"Mosojiie",
"npeBHime", "ogHowacHo". Ileff BiK, BCTAaHOBIIOBAaHUH NTPIMUMHU
CIOCTEPEKEHHSAMH CITIBBIJHOIICHHS TEOJIOTIYHMX Tl B IX HPUPOJHOMY
TIOJIOXKEHHI, PO3MIIAAETHCS TEOJNOTIYHOIO ANCIMIUIIHOI cmpamuzpagicero.
O0’exToM cTpaturpadii € He BCs 3eMHA KOpa, a JIMIIe HOPMaJbHI IJIACTH
TOBIII, SIKI CKJIaJeHI OCaJOBHMH, BYJIKAHOTEHHUMH 1 MeTaMOp(hidYHUMH
nopojamu. B it mucuuiuriHi MpUAHATI CBOI NPUIYIIEHHS, Ha3BaHI
NPUHIXIIAMH.

1) Hpunyun axmyanizmy .Cumv, HUHI Jif09i K HAa 3eMHI TOBEPXHi,
TaK 1 M HEr0, MOXKYTh OyTH TOTOXKHI 32 POJIOM 1 CTYIICHEM 3 THMH, SIKi B
BiJIaJICHI €IIOXH MPOBOIMIIN I'€OJIOTIUH] 3MIiHH.

2) Ipunyun nenognomu 2eoy02iuno2o Jnimonucy. B reonoriyHux
HaIJIACTYBaHHAX  BiJoOpa’keHa, WMOBIPHO, JIMIIE MEHIIA YacTHHA
reoJIoriyHol icTopii, a OLIbIIAa YacTMHA Yacy NPUXOJUTHCS Ha IEPEPBH.
[Mopsin 3 KpynmHUMH TIepepBaMu, Ki (IKCYIOThCS HE3r0JaMHt, BRKIUBY POJIb
B HEMOBHOTI TE€OJIOTIYHOrO JIITONHCY HAJIEKUTh ApPiIOHMM TIepepBam,
0OYMOBJIEHHX IIyJNbCAIliIfHAM XapakTepoM 1 MEepepHBYACTICTIO CaMOro
MIpoIieCcy HAaKOIIMYECHHS BiIKIIAIIB.
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mepexnBaia OaraTopa3oBi BEpPTHKANbHI KOJMBAHHS IOBEPXHI,

Bce ¢axTn sicHO BKa3ylOTh HaM Ha Te, IO KOXKHA O0JIACTh 3€MHOI Ky

K1

3aXOILUTIOBAJIM BeJIMKI IpocTopu. OTKe TOBIII MOPIiJ, JOCTaTHHO MOTYXHI 1
BeJUKi, 00 30eperTucs Bif HACTYHMHOTO PYHHYBaHHs, MOTJIH YTBOPHTHUCS
JUIIe Tam, e Oysio 06arato MpUHECEHUX BiTKIAMIB 1 e TIHOMHA MOps Oyiia
He3Ha4yHa. AJie MOTY)KHI TOBIII BIAKJIAAiB HE MOXYThb HaKOIMMYYBAaTHCS B
MIJIKOBOJIHIN MpHOepekHii 007acTi. 3HAYUTh, JHO MOPS MAaE€ HE ITOCUTh
LIBUKO OIyCKaTUCA. B mpoMiXHI ermoxu MiIHATTS HaKOIMYEHI BiAKIaIu
pyHHYBaIHCA 1 CIy)KIJIN DKEpeJIoM MaTepiamy BKe Ui IHIIHX MOPi.
OxpiM KpYIHHX TepepB, SKi BIAOUIAIOTH TOBIII MOPiX OTHI BiJl OIHUX,
ICHYIOTB NIpiOHIi, Tak 3BaHi BHYTPINIHbO-(pOpMAIliiiHi IepepBH.

Takox 1 ckaM’SHIJOCTI, IO 3HAXOAATHCS B MOPOJAX, SBISIOTH COOOIO
JUIIE HEe3HAYHWH BiZICOTOK OPraHi3MIB, SIKI HACEISUTH 3EMIIE0 B MHHYII
reoJioTiuHi ermoxu. Hampukiman, M sKi OpraHi3MHU THITy Cy4aCHHX MEOy3 He
30epiraroThes.

3) IHpunyun nocriooenocmi ymeopeHnHs zeonoziunux min (3aKon
HanaacmyeanHs). 3TITHO 3aKOHY  HAIUIACTYBAaHHSA:  IOCIIJOBHICTh
3ajJAraHHs IIapiB B po3pi3i, SKWH HOpPMaIbHO 3aJIsirae, BiJIIOBiIAE
ICTOpUYHIH MOCIIZOBHOCTI 1X yTBOpeHHs (puc. 2.2). IHiie GpopMysroBaHHs
3aKOHY BHIJISIIA€ HACTYMHMM YHHOM: 3 JIBOX CYMDKHHX TUI MEpIIUM
YTBOPHJIOCS T, SIKE € MIACTHIAIOYAM a00 3ajHIae CBiif BIIOWTOK Ha Tili
igmoro. Ile hopMymroBaHHS BpaxoBye MPOCTOPOBI CITiBBiIHOIICHHS IIApiB
Y BUIIAJIKy 3MHHAHHS B CKJIIKM 1 IEPEKUHYTOTO 3aJAraHHs IIapiB.

Puc. 2.2. Ilocnioosnicms ymeopenns 2e0102iunux min
1 — camuii Opesniu wap, 2 — npomisicHull wiap;
3 — camuii monoouil wap

4) Ipunuun 6iK060i Mizpayii ZpAHUYHUX NOGEPXOHb 2€0102IUHUX M.
B koxHOMY T1api CHHXPOHHHMH MOJKHA BBa)KaTH JIMIIE Ti BiIKIaaH, SKi
BiIKJIQJQJIACS B3/I0BXK 30H HAKOIMYESHHS BiJKJIa/liB, O iCHYBAJIHM B KOKHUN
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JaHUH MOMEHT, TOOTO BIiAKIAAW, SIKi PO3MOIUTHIHCS B3IOBXK OeperoBoi
minii. Ha pucynky 2.3 moka3aHo, o B pi3HI MOMEHTH dacy Oins OGepera
BiJIKJIaJAIOThCS TAJICYHUKH, Aaji Bifl Oepera HAKOMUYYIOTHCS MICKH, a JIUIIIe
MOTIM — TJIMHU. B pe3ynbrari (GopMyloThCS TPH Pi3HI IIapH, ajie IUIOMMHA
X HamIaCTYBaHHS YTBOPWIKCS MPOTATOM TPUBAJIMX IPOMIKKIB Yacy.

3a3BH4ail Pi3HOBIYHICTH OKPEMOTO IIapy YacTO HE MOXKHA BCTAaHOBHTH
NPaKTUYHO, 1 TOMY BOHO HE 3aBXIM Ma€ CYTITEBE 3HAUCHHS IS
crparurpadii. B TakoMy BHIasKy HHM HEXTYIOTh. AJjle PI3HOBIUHICTH
0CaTOBHX KOMIUIEKCIB, AKi CKIANAlOThCS 3 BEIHMKOI KUTBKOCTI IIapiB,
HEeoOXiTHO BpaxoByBaTH. |HIIMMH CIIOBAMHU, MEXi MOBEPXOHb I'€OJIOTIYHHX
TiT 3MIHIOIOTBCS B 4Yaci. JliTonoriyHa emHiCTE HE € KpHUTEpieM
XPOHOJIOTIYHOT OTHOYACHOCTI.

Mape

371 MOMeHT yacy — ———

2-f MOMEHT "acy

1-i1 MOMEHT Hacy

Puc. 2.3. Pi3n086iK06i ymeopenus 2e0a102iuHux uwiapie

5) Hpunyun ¢ayianenoi neoOnopionocmi 00H08IKOGUX 6IOKNA0IE.
Qayii — ne TANW BIiOKIAAiB, fAKi cHOpMyBalHCS B PI3HUX CHTYaIisx
HAaKOMWYEHHSA BiAKIamiB  (mpuOepekHi, MITKOBOJHI, TIHOOKOBOMHI,
PYCIIOBI, J€NbTOBI, 03€pHi, 00JOTHI Ta iH.). OCKIIBKH B SKHHCH MOMEHT
4acy icHye 0e31iu pi3HUX YMOB YTBOPEHHS MOPiJ, TO OJHOBIKOBI BiIKIaaH,
BiAMOBiIHO, HEOAHOPiAHI (HMB. puc. 2.3).

6) IHpunyun oOiocmpamuzpadiunozo pos3uneHysanns i Kopenauii.
Bingxiaan, ski MIiCTATh OJHAKOBY (ayHy 1 (Jopy, reosoriyHo OHOBIKOBI.
MaeTbcss Ha yBasi, IO BIIKIaAM MOXKHA PO3PI3HATH 1 3ICTABIATH 10
3aKIIOYEHWX Y HHUX 3ajJMIIKaXx oOpraHi3MiB. BukomHi ¢ayHu i1 ¢mnopu
CHIZYIOTh OJIHI 32 OTHUMH Y BU3HAYEHOMY, IEBHO BUACHEHOMY MOPSIIKY.
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BuBueHHS BiTHOCHOTO BiKYy TipCHKHX MOPiT TO3BOJIIO €BPOIEHCHKIM
reooraM Bxe B XV CT. po3TamryBaTH BHIUICHI MiAPO3AIIH Yy BHUTJILAII
IIKaJIM 3 HaHOLIbII NPEBHIMM MiAPO3JiIaMH B OCHOBI 1 IOCIIJOBHO BCe
O1IB1I MOJIOAUMH MIAPO3AIJIAMH BHIIIE.

Panime kiacudikanii BKIIOYAIM TPH TOJOBHUX MiIPO3AIIH: IEPBUHHY,
BTOPMHHY 1 TpeTHHHY epH; Habarato mi3Hime 10 HHUX Oyna noOaBieHa
4yeTBepTHHHA (cydacHa) epa. IIoTiM Tpu mMepIIUX MiAPO3AITH HA3BAIH
iHaKIe:

- aJIC0301ChKa epa — IPEBHE KUTTH,

- ME30301ChKa epa — CepeIHE KUTTH,

- KallHO30MChKa epa — HOBE JKUTTSL.

UYeTBepTHHHA epa Cy4acHOTO >KUTTS 30eperia CBOIO iCTOPHUYHY Ha3By,
MIEPEHIIIOBINY B PO3PA YETBEPTHHHOTO IIEPioy.

TTi3Hime BUOIIAIN TAKOXK:

- aQpXEe030MChKY €py — NOYATOK JKUTTS;

- IPOTEPO30HCHKY epy — MPOTOXKUTTA, a00 MEPBUHHE KUTTS.

IlepepaxoBaHi epu CTald MOJUIATH Ha TEPIOJH, MEPIOAU HA CIOXHU i
OUThII JPiOHI BIKOBI OJMHHUIN. 3apa3 PO3MOILT TOKeMOpiro, ¢ 3HAWICHO
JIMIIY TPUMITHBHI BOJOPOCTI, B OCHOBHOMY, MiCIIEBI, TOJI SK OiIbIIT MOJIO/I
omunuil (Bix kemOpito 0 CydaCHHMX BiAKIaiB, 00 €IHAHMX 3arajibHOIO
Ha3BOIO (haHEPO30ii) MaIOTh 3arajbHOCBITOBE 3aCTOCYBaHHS.

Ha TrenmepimHiii 9ac po3pobneHa crparturpadivyHa mmikama, sSKa Mae
HACTYIHHU BUTILAA (TabI. 2.2).

Ko roBoprMO TIpO TOBIIY MOPiJ, CITiJl Ka3aTH:

- Me3030¥cbKa rpyna Mz;

- IOpChKa cucrema J;

- BEPXHBO-IOPCHKUH (HHKHBOIOPCHKUH, CepeHbOIOPCHKHIA) BIILT J3;

- KeNoBeHchkHit spyc JCl;

- BEPXHbO-KEJIOBEUCHKUM (HMKHBOKETIOBEHCHKUIA, CEpENHBO-
KeJOBEeHChKIiA) mimsIpyc JaCls;

- 3oma Longaeviceras keyserlingi Jsclg® (ToGTo Bimkmamm Bugineni mo
3HaxiJKax B HUX L[bOTO BHAY AMOHITY).

Aure SIKIII0 MOBa W€ PO 4ac, KOJIM YTBOPIOBAINCH J[aHi IIOPOJIH, TO CIIiJT
KazaTH.

- Me3030MicbKa epa Mz;

- I0pchKuit nepion J;

- Mi3HOIOPChKa (PaHHBOIOPCHKA, CEPEHBOIOPCHKA) enoxa Js;

- KenoBelchKuil Bik Jicl;
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- Mi3HBOKETOBEHCHKUH (PaHbOKEIOBEHCHKHI, CepeIHbOKEIOBEHCHKHIIA)
gac \]3C|3;
- P 1
- MomeHT yacy Longaeviceras keyserlingi Jscls™.
Tabnuys 2.2
Mixcnapoona zeoxpononoziuna (cmpamuzpagdiuna) wikana
Epa Huxns Ilepion (cucrema) Inapexc Kouaip
(rpymna) MexKa,
MJIH. POKiB
YerBepTHHHUIMA Q YKOBTHUH OpymHUH
Kaitnozoi 67 Heorenoswuit N JIMMOHHUHN
Kz . CBITIIO-
[TaneoreHoBuit p .
ITOMapaHYeBHHA
. Kpeilinouii K SICKPaBO-3€JICHUI
Mezozoi o i o
Mz 240 KOpcexuit J CHUHIH, OJTAKUTHUH
TpiacoBwmi T ¢ioneToBHiA
. TEMHO-
[epmcpkuit P .
ITOMapaHYCeBHH
. Kam’stHOByT1ITEHUITI C cipuit
[Taneozoit . .
Py 570 JleBoHCHKMIT D KOPHUYIHEBUH
Cunypilicbkuit S CB. Cipo-3eleHu
OproBUIEKHI 0] Cipo-3eNeHui
KeMmOpiticpkmii € TM. CipO-3eJIeHUi
650 Benncekuit W
IIporepo3oit 1600 Pudeiicbkuii R
Pt PanHbO- 1 cpeHbO- Pt L
2600 E . o 1 POEB1 BIATIHKH
MIPOTEPO30HCHKUI Pt,
Apxeit JpEBHi
Apxencbkuit Ar
Ar 3800 v

ChiBBiIHOIIEHHS IOHATH TOBIIA IOPiN — 4ac ii yTBOPEHHS BHIJISAAE
HaCTYITHUM 4YnHOM (Tabi. 2.3).
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Tabauys 2.3
Cniggionowennsa cmpamuzpagiunux i uacoeux niopo3oinie
Topma nopin Yac ii yTBOpeHHsA
I'pyna Epa
Cucrema [epion
Bigmin Enoxa
Spyc Bik
[Minsipyc Yac
30Ha MowmeHT yacy, abo

30HAJIbHUI MOMEHT

Bci cuctemu i sipycu oTpuManu cBoi Ha3BU abo BiJ MiCIEBOCTeEi, e
BOHM Oy/M BIIEpIIEe BCTAHOBJICHI, a00 3a XapaKTepHUMH JITOJOTTYHUMH
ocobOnuBocTsiMu. Hampukinan, NeBOHChbKa cUcTeMa Ha3BaHa IO rpadcTBy
JeBonmmp B AwHrmi, nepmcbka — mo micty Ilepm B Pocii, kpeiinosa
cUcTeMa OTpUMaja CBOIO Ha3BY 3aBASKU THIOBIH Ui HEl MOpomi— Kpeini;
aMTIHCBKUI spyc Ha3BaHW 1Mo piumi Amra B CximHomy Cubipi, ne BiH
BIIEpIIIC BCTAHOBJICHUH.

Mexi MK crpaturpadiYHIMH  MAPO3AiIaMH  OOTOBOPIOIOTECS i
MIPUIMaIOThCS Ha MIDKHAPOAHUX CTpaTHrpadiyHUX Hapaiax.

OxpiM Ha3BaHHMX cTpaTUrpadiuHUX ONMHHMIIb, BUALISIOTH 1€ 1 MICIIEBI,
JITOJIOTIYHO JIOBOJII OJHOPIAHI Bijgkiaau. BoHn MaioTh peanbHe, (i3uuHO
BUpa)keHe OOMEXEHHs B IIapyBaTHUX TOBIIAX. IX 006’€MH He3MiHHi
HE3aJIeKHO BiJl PI3HUX TOYOK 30pY Ha IX re0JIOTIYHUH BiK.

Taki mitoctparurpadiuHi OIMHHII 3pYYHO BHKOPHCTOBYBATH B
MOBCSIKACHHIM TPaKTU4HIK POOOTI NMpPU TIeoNOrivHif 3ioMmii, Mmomykax i
PO3BIALII  PONOBHI KOPHCHUX KONAlWMH, WPH pO3WICHYBaHHI 1
CHIBCTaBJICHHI PO3pi3iB MO CBEpIJIOBMHAX. PeanbHICTP MEX MDK HHUMH
OUEeBH/HA, a pEaATbHICTH XPOHO- 1 OlocTparurpadiuHux B JesKid Mipi
YMOBHa, 1 IX IIe MOTPiOHO JOoBOAMTH. MICIEBI OJMHUIN HOCATH HA3BH:
cepisi, CBHUTA, Mayka, map.

CBuTa — OCHOBHA OJIMHUII 3 MICIEBHX CTPAaTUrpadivHUX MiZPO3AiiB, 3
AKOI0 MalTh cmpaBy B reoiorii. Ceumor Ha3WBAEThCA CYKYIHICTH
BIIKJIAMiB, SKI YTBOPHWJINCS B JAaHOMY pErioHi y BH3Ha4eHUX (i3uKo-
reorpadiuHAX yMOBax i 3aiiMal0Th B HhOMY BU3HAYEHE TTOJOKEHHSI.

3a3Buyail crparurpadiuanii 06’eM CBUTH BiANOBiNae 3HAYHIA YaCTHHI
ApycCy, 1HOMI Maiike IJIoMy sIpycy abo HaBiTh JIeKiIbKoM sipycam. CBuTa
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MOUIAETHCST HA MiACBUTH (HWDKHIO, CEPENHIO 1 BEPXHIO). 3a3BHYail CBUTI
JaroTh reorpadivuHy Ha3BY Ti€l MicueBOCTi, Ae ii Bmepiie BCTAaHOBWIN abo
Jile BOHa Ma€ HaWOUIbII XapakTEpHUH poO3pi3, HanmpuKiIaa: Oepes3iBchbka
(BcranoBnena 6inst ¢. BepesiBka), mkaHrozceka (BUALTHIN Ha p. xaHroaa)
CBUTH.

2.3. Buxonna ¢ayna i ¢opa

Iopomu ¢danepo3or Oimbmr a0 MEHII MICTATH B COOI OpranivHi
3aqumikd.  Hayka, ska BHBYAa€e OpEBHI  POCIWHM, Ha3MBAETHCS
nareobomauikoro, APEBHIX TBapuUH — naneoHmosocicio. Bci opraHizmMu
KIacu(iKyIOTh Ha TUIH, KJIACH, PSIIH, POJUHH, BUIH.

MixnapomHa ctpaturpadivaa IIKaia moOymoBaHa 3a
TIAJICOHTOJIOTIYHUMH JaHUMH. BUIUIAIOTE Tak 3BaHi KepiBHI Gopmu, ToOTO
Taki peIITKH, 3a SKUMH MOXHA TOYHO BCTAHOBHTH Bik. Ha puc 2.4 mokazaHo
OCHOBHI rpynu ¢ayHH, 3a SIKUMH BHU3HA4yalOTh BIiK mnopin. Hanpuknang,
TPWIOOITH, 5K KJIac, KUK BiJl KEeMODIi0 0 TepMmi.

BrnacHe kaxyuu, naneo3oii came i BUIUIEHHH B OKpeMy cTpaturpadiday
Ipyny 4epe3 Te, IO B LUX BIJKNIAAaX 3yCTPIHYAETHCS TEBHUH KOMILIEKC
BUKOIHOI (hayHU, B TOMY YHCJ 1 TpHIIOOITH. 3HANTH 3aJIMIIKK LIMX TBAapUH
B Me30301 200 KaifHO301 HEMO>JINBO, TOMY IO BOHM BUMEpPJIHM HANpPHKIHII
maeo30rcrkoi epu. byBaroTe, mpaBnma, piIKiCHI BHHATKH, KOJH (ayHa
NIepeBiIKIaZieHa: JPEBHI MOPOAM pPYHHYBalIWCs, a iX BMICT IOTpAlUB B
MOJIOJIi YyTBOPEHHs. AJie B TaKMX BHIAIKaX 30€PEeKEHICTH 3alIUIIKIB ITykKe
ToraHa, 1 BOHM 3HAaXOJATHCS pa3oM 3 IHIIUMH, OLTBII MOJIOJUMH
BUKOITHUMH.

Ille omuH sickpaBMH  TPHUKIAA  BY3bKOTO  CcTpaTHrpadiyHoOro
PO3MOBCIOKEHHS — epanmonimu. 1{e mATAN TeMiXOPIOBHX, SKAN JKUB B[
cepeiHbOro KemOpilo 0 paHHbOro KapOoHy. OpIOBHUIBKI 1 CHIYpiHCHKI
BIZIKJIAZIN YK€ TapHO PO3MEKOBYIOTHCS IO TpamnTonitax. Amowimu —
rojoBHa (payHa B JaTyBaHHI BiKy ME3030MCHKHX MOPi.

Buo — OCHOBHa OJUHMUIIS, KO ONEPYIOTh MAaJCOHTOJIOTH. 32 BUIAMH
BUAIIAIOTH 30HH, caMi JApiOHI cTparurpadidi mixpo3aiaM MiKHapOIHOT
mkand. Bug Mae po/ioBi 1 BUIOBI JIATHHCHKI HA3BH, MICHS SKUX BKa3yeThCS
JIATUHCHKOIO TIPI3BHIE aBTOpa, SKWA BIEpIIE BCTAaHOBMB LEH BUI.
Hampuxnan, Pyrulina nux Lutova — Bua nux poay ¢opaminidep Pyrulina;
BUJI BIEpILE BCTAHOBMIIA TTaieoHTOOr JIyToBa.

MopchKi TBapyHM HOAUISIOTE Ha HeKMOH — BUIBHO IIaBaiodi (puow,
KallbMapy, MEIy3H), HIAHKMOH — «BHCSYl» Yy BOJI (1aTOMOBI BOJIOPOCTI,
pamiossipii, popaminidepn) i benmoc — sKi TOB3aIOTH 1 MPHUKPIIUIEH] 10 JHA
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(mBocTynkoBi, kKopanu, ry0kn). s rmoGanbHUX CIIBCTaBIEHh OCOOIHMBO
BaYXIMBUI HEKTOH, M7 maneoreorpadigHux modymaoB — OeHTOC.
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Puc. 2.4. Bionocne xponocmpamuczpaghiune 3HaueHHs 0CHOBHUX ZPYn
MOPCbKUX De3xpedemHux npomazom 2e0a02i4H020 uacy
Tpynu: 1 — eaxciugi 01 naaHemapHux XxpoHocmpamuepapiunux Kopeaayit,
2 — 3acmoco8yomucsl 0715l peCioHANbHUX KOPeaayill,
3 — iHOOI 8UKOPUCMOBYIOMbCSA OISl MICYEGUX KOPENAYILL.
OMHOBIKOBICTh BiIKJIAJiB PI3HUX KIIMATHYHHX 30H, BiJIaJICHUX OIHI

BiJ OIHHMX Ha THCAYL

KiJIOMETpiB,

BCTAHOBJIKOKTH 3a OOIOMOI'OXO

TIOCHIZIOBHOTO CIIIBCTAaBJICHHS apeajliB NpPOXHMBaHHS BHKOMHOI (ayHH.
Benunke 3HaYeHHS JUIs pO3MEXKYBaHHS 1 CITIBCTAaBJIEHHS BiJKJIA/IIB Ha PI3HUX
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KOHTMHEHTaX Ma€ CIIOPOBO-NIJIKOBHH aHaNi3, TOMY IIO CIIOPH 1 IHIIOK
POCIIHH PO3HOCHUTHCS BITPAMH HMPAKTUIHO IO BCiH 3eMHIH KyJIi.

CkaM’sHUIOCTI, 32 BHHATKOM pPHU(OBHX BIAKIAAIB 1 UYepeHalIHUKIB,
3HAXOJATHCSL Y BUIVIAJI OKPEMHX BKIIOYEHb B mmapi. ToMy HaJl3BHYaHHO
BXXJIMBO YCBIJIOMHTH, HACKUIBKMA BHUMAIKOBI 3HAXIJIKU MYIICIb B KEpHI
CBEPAJIOBUH; OCOOJIMBO PIiAKICHI LN €K3eMIUIIPH TapHOTI'0 30€peKEeHHS.
L{iHHICTh TaKUX 3HAXIJOK AJISI HAYKH 1 MPAKTUKU HEMOXKIIMBO MEPEOLIIHUTH.
Myt 3 KepHy CBEpAJIOBHH HE MOXKHA YilaTH 10 MpUOYTTs crewiaiicra,
100 He MeperuIyTaTh Miclie iX 3HaxXiaku abo, Mo ile ripiie, BTPaTUTH iX.

IIpu BigOopi (ayHM 3 KepHa CBEPUIOBHH KOKHUH 3pa3oK aKypaTHO
3aMOTYIOTh B M’SIKy BaTy, 10O IIpH TPaHCIIOPTYBaHHI MyIIUIS HE po30wiacH,
3aBEPTAlOTh B MAMip 1 JBiUi MAPKYIOTh: OJIHY €THKETKY KJIAIyTh BCEPEANHY
3rOpTKa, a Ha OOKJIAAWHINI 30BHI IMIANMKC IOBTOPIOIOTE. Ha eTwkeri
BKa3yIOTh JaTy, HOMEp CBEpAJIOBHHH, IHTEPBaJ BiIOOPY KepHa i IIHOWHY, 3
SIKOT B3SUIM 3pa3oK.

Jnst natyBaHHs BiKJIaAiB IO KEPHY CBEPJUIOBHH IEPLIOPSIHE 3HAUCHHS
Mae mikpoghayna — napiOHI Bij uyacTok Mimimerpa mo 1, pimme 2 MM
MaJICHbKI YepelamKky, sKi He BHUAHO HEO30pOEHMM OKOM, a MOo0ayuTH ix
MOXKHa JMIIe Mg MikpockonoMm. Ile B OCHOBHOMY ocTpakoau i
¢dopaminidpepu. 3ycTpidaroThCsl B TOPOAaX BOHH IOPIBHAHO YACTIIle, HIXK
KpYyIIHI dYepenamKkyd JIBOCTYJIKOBHX MOJIOCKIB, OpaxiomoiB, aMOHITIB,
TpIIOOiTIB. [HOMI TX KUIBKICTH MOXE CSTaTH IECSATKIB THUCSIY €K3eMIULIPIB
Ha 100 T mopomu. Tomy MIKPOIAJCOHTONOTIS OTpUMala IHTCHCHBHHI
PO3BHTOK caMme B 3B’SI3Ky 3 OypiHHSAM CBEpPJIOBUH.

Iumannsa ona camonepegipku

1. o make wkana abconoOmHoi 2e0XpoHONO2Hi | HA YOMY B60HA
ocHosana?

2. Haszeéimb memoou, sKi 6UKOPUCMOBYIOMbCS Ol GUIHAYEHHS.
abcoarommozo 8iKy 2ipcobKux nopio.

3. Hazeimv npunyunu cmpamuepaii.

4. Yu 3MiHI0OI0OMbCA 8 YACT MEJICE 2€0/102TUHUX Wapie?

5. IlJo maxe sionocHul 8iK 2ipcokux nopio?

6. Haszgimw 2ceonociuni cucmemu.

7. Oxapaxmepusyiime CniggiOHOWEHH mMoewa nopio — uac ii
VIMBOPEHHS.

8. Lo maxe ceuma?

9. o maxe xepisui popmu?
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10. Axi epynu ¢aynu suxopucmogyroms npu 0amysanHi 8i0K1adié no

c8eponoguHax?
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3. MIHEPAJIN

BuBueHHs peyoBMHM 3eMili NMPOBOAMTHCA B pi3HOMY Macmtadi — BiX
JPiOHOTO, IO BiAMOBIIAa€ XIMIYHAM €JIEMEHTAaM 1 iX CKIaJIOBUM YacTHHAM,
JI0 JTy’Ke KPYIHOTO, 1[0 BiANOBiJa€ KOHTHHEHTAILHUM MacHBaM 1 IUIMTaM,
ax 70 3eMii B 1iyioMmy. Mix IIMMHU KpalHIMU 00’€KTaMH PO3PI3HSIOTH JBI
Ba)XJIMBI TPYIH YTBOPEHB: MiHEpaJIH i TipChKi OPOJIH.

Minepanu — ue npupoIHi HEOpPraHiuHi TBEP/l PEYOBHHH, SKi BOJIOJIIOTH
XapakTepHOI KPUCTANIIYHOK CTPYKTYyporo. 3a3BH4Yail Tipchka mopopa
CKIIANIA€TBCs 3 NEKIIbKOX MiHepaliB, aje iHOAI — JHIIe 3 OMHOTO, SK,
HaIpUKIIal, BallHIK a00 MapMyp; BOHH CKIQJAIOTHCS 3 OJHOTO MiHepary —
KaJIBIUTY. 3HAUCHHS MiHepaliB IOIBiiHE: Mo-Ieplie, BOHH JO3BOJAIOTH
kimacuikyBaTH TipChKi IMOpPOAW, a TMO-Apyre, BKa3yIOTh HAa YMOBH iX
YTBOpEHH:. 3apa3 HayIli Bizomo Oinbire 4000 miHepasiB.

3.1. XimivHi cnoyiyku

BincoTkoBHI BMICT XiMIYHOTO €JIEMEHTY B 3eMHIll Kopi j0 riuOunu 16
KM Ha3WBAEThCS Kaapkom. XIMIUHI aHAI3H MTOKAa3yOTh, 1110 Ha 98,5 % Maca
3eMHOT KOPH CKJIaJJA€ThHCS JIUIIIE 3 BOCBMU eJeMeHTIB (puc. 3.1).
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Puc. 3.1. Knapxu ximiunux enemenmie
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e 1 % cknagarote 6 enemeHTIB (B TMOPAAKY 3MEHINEHHS): TUTaH,
BojieHb, (ocdop, mapranenp, Grop, cipka. [HIII eTeMEHTH MepioAWIHOT
cucTeMH ckianaroth Jimme 0,5 %.

Tak K KUIBKICTh OCHOBHMX XIMIYHUX €JIEMEHTIB HE3HA4YHA, BIAMOBIAHO
1 KUJIBKICTh TOJIOBHHX IIOPOJOTBIPHUX MiHepaniB oOMexeHa. Jlekinbka
€JIEMEHTIB, 0cOONMBO OaropojHi Meranu 1 Byriienb B Qopmi rpadiry i
alMaszy, MOXYTh 3YyCTpidaTHCi B YHCTOMY BHIUIAAl, ajie OULIBIIICTD
€JIEMEHTIB YTBOPIOIOTh XiMIiUHI CIIOJIYKH.

Cronyku KHCHIO HAaWOUTBII TOIIMPEHi, OCKITBKH BIiH CaMHUH
PO3MOBCIOKeH eneMeHT Ha 3emui. KpemHilf i amoMiHi, 3afiMaroTh
apyre 1 Tpere Micme Ta 3a0e3MedyroTh YTBOPEHHS CHIIIKATHUX 1
ATIOMOCHWJIIKATHUX MiHepaniB. 3a KONbOPOM TOPOAOTBIPHMUX MiHEpaliB
9acTo MOYKHA CYIHTH TPo iX XiMiuHMHA ckian. CBiTio 3a0apBieHi CHITIKAaTHI
i amromocwiikaTHi Miaepanu mictate K, Na i Ca, a TemHo 3abapsieni — Mg
iFe.

Jnst 3’sicyBaHHS XIMIYHOTO CKJIaqy MiHepay MpOBOJSATH HOTo XIMIYHHUN
aHamiz. POpMyaH MOXYThb OYTH EMIIPUYHHUMH, IO IOKA3yIOTh JIUIIE
XIMIYHHIA CKJak, 1 CTPYKTYpHHMH, SIKI JAIOTh YSBICHHS NPO MPOCTOPOBE
po3TalllyBaHHsI aTOMIB B MiHepai Ta iX 3B’s13ku MiX coboro. B Minepanax
MOJKHA BUAUTUTH KaTiOHU i aHIOHHI KOMIUICKCH, SIKi XapaKTepU3yIOTh THUITH
KpUCTaTiYHUX CTpyKTyp. Ilpm HammcaHHi QopMmyn MiHepasiB aHIOHHI
KOMIUTIEKCH TIPUIHATO BIAIUIATH BiJl KaTIOHIB KBaIpaTHUMH ITyXKKaMu. Tak,
emmipuuna popmyna 6inoi cioau myckoBity HyKAIsSizOq,, a cTpykTYypHA
KAIL[AISi3010](OH,F),. Ocranusi mokasye, 10 B CTPYKTYPi MYCKOBITY
MPUCYTHIA CKIAAHANA aHIOHHHA KOMIDIEKC 1 IO BOJa B MYCKOBITI
3HaxoauThes He y Burmsai HyO, a B Burmai rigpoxcumy (OH)Y, mpuaomy
1eit rizpokcuT Moxe GYTH B CBOKO uepry 3amimennii grropom FY. IlInpoko
PO3MOBCIOKEHUH MiHepas KanbluT 3anucyeThes sk Ca[COs). Ane He Oyne
MIOMUJIKOIO Hanucatd Gopmyiy kanbuury i B Burisiyai CaCOs;.

Yacro B MiHepamax, KpiM OCHOBHUX €JIEMEHTIB, CIIOCTEpIraeTbes Oinbiia
Yd MEHIIA KiJbKICTh IHIMUX JOMIIIOK. [30Mopghism — sBHINE, SIKE
BHPAXKAETHCSA B 3IJaTHOCTI XIMIYHUX €JIEMEHTIB (ATOMIB) 3aMilaTd OJWUH
OJHOTO B KpHCTanax i MiHepanax. Po3pi3HsroTs aBa Buau i3oMop¢izmy:
OimbII TPOCTHH, KOJIM 10HM 3 OJHAKOBOIO BAJICHTHICTIO B3a€EMHO
3aMIlIYIOThCS — BIH HA3WUBAETBCS [308AIeHMHUM, 1 CKIAIHUH, KOJHU
BiIOyBa€ThCS  3aMIillICHHsS  10HIB  PI3HUX  BaJCHTHOCTEH, — 1e
cemeposanenmuutl i3oMopdiszM. [pukinagamu i3o0BaneHTHOTO i30MOpQiZMy
cnyxath samimenss Mg® ma Fe? B omiBimi (Mg,Fe),[SiO];
rerepoBanentHoro — 2AI* ma 3Mg”" B cmoxi. Oco6mmBo xapakrtepHi
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isomopdui 3amimenns B pagax K—Rb, Ca-Sr, Au-Ag, S-Se, Ta-Nb, Zr—Hf.
Knapku nmeskux eNneMeHTiB HACTINBKM Maji, IO BOHM B TIPUPOMI HE
YTBOPIOIOTH YUCTUX MIHEPAJTiB U TeM OUIbII CaMOCTIHHUX POJOBULI. 3aTe Ii
€JIEMEHTH YacTO MPUCYTHI y BHIJLIII 130MOpP(GHUX JOMILIOK B IHIIMX
LIMPOKO PO3MOBCIO/PKEHNX MiHepanax, 1 1X MOXHA 3BIITH BHIIYYaTH.
Hanpukian, xaaMiii Ta iHOIH 3a3BWYail MPHUCYTHI B IIUHKOBHX OOMaHKax
ZnS.

Krnacuunmnii npukian i30MOpGHHX pSAIIB MiHepasiB — IUIariokiasu 3
IPYIHM TONBOBHX MIMaTiB. [limariokigasum ime HasWBAIOTh TBEPAUMH
pO3YMHAMH, TOMY IIO BOHH YTBOPIOIOTH O€3IepepBHUIl psn, SKUii
BiJIPi3HSETHCSI BMICTOM KpEeMHE3EMY:
anvbim Na[AISi30g] (69 % SiO,) — onicoknaz — andesun — rabpadop —

oimosnim — anopmum Ca[Al;Si20g] (43 % SiO,)

3.2. KpucrajiuHa cTpyKTypa

Minepan Mae nocTiiHui XiMiyHK# cknaa. Hanpuknan, ramit (3Buuaiina
KyXOHHA CijJib) Mae Ximiuny ¢opmyrny NaCl; #ioro Kpuctamu MpsMOKYTHI,
noiOHI Ha KyOuku abo CIpHMKOBY KOpOOKy, 1 mojajiblie NOApiOHEHHS
KPHCTAJIB TaJiTy Ja€ Taki )k KyOukw, juuie Ounbur api6Hi. L BractuBicth
CBIIUUTh TIPO KPUCTANIYHY CTPYKTYpy MiHEpaliB i € HaHOimbm
XapaKTepHOI pucor. HalOimpmmii KpucTam B CBITI — KpucTan Oepwiy,
sk OyB 3HalneHuit Ha Manarackapi, mae macy 380 ToH, noBxuHy 18 M i
WHUPUHY 3,5 M B NIONEPEUYHUKY.

OcobmuBocTi OyIOBH KPUCTATIYHOL I'PaTKX MiHEpalliB BCTAHOBIIOIOTH 32
JIOTIOMOTOI0  PEHTTeHIBChKMX MeToAiB. Ha pucynky 3.2 300paxkeHO
pO3TalllyBaHHS aTOMIB BYTJIEIIO B KPUCTAIIYHUX IpaTKax anMasy i rpagirty.

Puc. 3.2. Ilpuxknadu Kkpucmaniunux rpamox minepanie
a — ammasz; 0 — epaghim
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OOunBa MiHEpamy MarOTh OJHAKOBHHA XIMIYHUH CKIan — BYTJIEIb. AJe
almMa3 Mae€ JyKe BHCOKY TBEPIICTb 3aBISKH CBOIH CTPYKTypi, a Trpadit
M’SIKU, TOMY 1[0 B HHOT'O 3B’S30K aTOMIB MiX TUTONUHAMU B KPUCTATIUHIN
rpaTui ciaOKuii.

30BHINIHIM BHPaXXEHHSM BHYTPIMIHBOI CTPYKTYpH MiHepaly CIyXaTb
kpucmanu. 1le TeOMETpHMYHO TpaBWIbHI TBEpAl Tida, OOMEXeHi
MIPUPOTHUMH IUIOCKMMH ITOBEPXHIMU, 200 epaHsmiL.

CumeTtpisi — OCHOBHA BJIACTUBICTh KpHCTaliB. B kpuctanorpadii icHye
TEpMIiH Bici cuMeTpii. Bice cumempii — ipsiMa JIiHisL, IPH TOBOPOTI HABKOJIO
akoi Ha NEeBHMH KyT cUMeTpHyHa ¢irypa 3aiiMe B HpocTOpi Te XK
TIOJIOXKEHHS, 1110 BOHA 3aiimMalia 10 IOBOPOTY, ajie Ha Miclie OAHMX ii YacTHH
MIEPEMICTATECS 1HIN Taki ) YacTHHU. Bici cuMeTpii, Mo 3ycTpidyaroThCs B
KpHUCTanax, mo3HadaroTh L, L3, L4 Lg Kyt moBopory, mpu skomy
eIeMeHTH (irypu CHiBIagaroTh, CKIANA€E MPH MBOMY 1800, 1200, 90" i 60
BianoBinHo. [Ipu TakoMy po3TalryBaHHI By3IIiB IUIOCKA CiTKa KPUCTAJIIYHOT
rpatkd moOygoBaHa ©€3 TMPOCBITIB, IO MPU3BOIUTH 1O CTIAKOCTI
ctpykTypu. Ha puc. 3.3 300pakeHO THIH IUIOCKHX CITOK 0araTOKyTHHUKIB 3
BICSIMM CUMETPIi PI3HOTO MOPSIIKY.

Puc. 3.3 Ilnocki cimku 6azamoKymHuKie
Bici cumempii:
a — neputo2o nopsioKy, 6 — Opyeoeo nopsoKy; 8 — mpemvo2o NOpsoKy;
2 — yemeepmozo NopsoKy; 0 — WOCMO20 NOPSIOKY

B kpucramiuHux 0araTOKyTHMKax NPUCYTHI JIMIIE Bici CHUMeTpil
Jpyroro, TPETbOro, YETBEPTOro 1 INOCTOro MopsjkiB. Bice mnepmoro
MOPSAAKY TPAKTHYHO HE BH3HAYa€ CHMETpil KpPUCTady, a BiCh CHMeETpii
I’ SITOTO 1 BHIIE IIOCTOTO MOPSKY B KpHCTalaX He iCHYE.
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BuBuenns ¢opM, sSKi yTBOPIOIOTHCS TPaHSIMH KPHUCTANIB, 1 KYTiB MiX
TpaHsIMH JO03BOJIMIO CTBOPUTH KJIacH(iKalilo KPUCTAIB, IOAUIMBINN X Ha
ciM cuHroHii (tabm. 3.1).

CuHroHis

Tpukiinaa

MounokJ1iHHA

PomoOiuna

TpuronanabHa

TerparonajibHa

I'ekcaronaanHa

Ky06iuna

Kpucmanozpagiuui cunzouiy

Tunosmuit XapakTepHi
BHUIJISAT 0C00.IMBOCTi
IPaTKH
TPU HEpIBHI BICi, MOXHJIO
po3TamoBaHi  OgHA IO
OJTHOT
S TPU HepiBHI Bici, ABI 3
1,  AKMX  TIEPIECHAMKYISpHI

OlHA JI0 OJHOI, a TpeTs
oxusia

Tpu  BICI  HEOJHAKOBOI
JOBXWHHU MNEPCTUHAIOTHCA
ITiT IPSIMAM KyTOM

TpH BiCi piBHOI JOBXWHH,

KYTH MK HIMH HE TIpsIMi
i
= TpH B3aEMHO
| MePIICHANKYISIPHI Bici, ABi
P 3 SIKUX OJHAKOBOI
JOBXXHHH

z P .
5 TpHU pisHi Bici
! MIEPETUHAIOTHCS I KyTOM
120 B onHIf IUIOIIMHI, a

YyeTBepTa BICh 0 i€l
IUIOIIMHU  PO3TaIIOBaHa
MEPIICHANKYIIIPHO

TpU BIC1 0JIHAKOBOT
JIOBXKHHH, MCPETHHAIOTHCS
i TPSIMAMU KyTaMHU

Tabnuys 3.1

Tunosi
MiHepaJu

IIarioknas

rifmc,
OpTOKJIa3,
porosa
oOMaHKa
Oapur, Tomnas,
caMOpoIHa
cipka

KaJbIIHT,

KBapll,
TypMalliH

XaJbKOMIPHT,
Be3yBiaH

amaTuT,
Oepu

TaJIiT, TPHT,
TaJICHIT,
rpaHaT, alMas
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Puc. 3.4. Cuneonii ma popmu Kpucmanie 0esskux MiHepaiié
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Benuky KUTBKiCTP MiHepadiB MOXHA BH3HAYUTH, MOTJIAHYBIIH Ha
kpuctamu (puc. 3.4). Ha mnpukrmam, BesyBiaH MOKHA BITI3HATH 34
CBOEPIHOIO (OPMOIO KpHCTaliB, B T'paHATiB 1 MIPUTY NpeKpacHi rapHo
OrpaHeHi KpUCTalIM KyO14HOT CHHIOHIT, 8 KBapl] yTBOPIOE XapaKTepHi JPy3H.

Puc. 3.5. Minepanvni azpecamu:
a — opysa, 6 — cekpeyis,; 8 — KOHKpeyis

Jlesiki pedoBMHM MOXYTh iCHYBaTH B JEKUTBKOX KpHCTaTigHHX (aszax.
Takoro poay CTPYKTYpH HA3UBAIOTh HOAIMOPOHUMU MOOupixayiamu.
HaiisickpaBimmii npuknan — noniMopdHi neperBopeHHs Byriemo. Ilpu
temneparypi 1000 'C anma3 merko mepexomuth B rpadit. B Toif ke uac
nepexin rpadity B anMa3 Moke OyTH 3IiHCHEHO JUIIE IpU TeMIlepaTypax
sume 3000 ‘C i tickax g0 10° IMa.

labimyc xpucTamiB — Ued TepMiH CIYXUTb JUId BH3HAYEHHST
XapakTepHoi (opMH, B sKii MiHepan, sSK MNpPaBWIO, KPUCTaNli3yeThCH.
3Haroun 3BMYANHNI 30BHIMIHIA BHIIISN KpHCTaNiB OyIb-SKOTO MiHepaiy,
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MOJKHAa BH3HAYHTH €0 Bi3yaJbHO. Y 0araThOX MiHEpaliB CHOCTEPITalOTHCS
3aKOHOMIpPHE 3pPOCTaHHA KPHUCTATIB 10 BU3HAUYCHUX TPAHIX — OGIHUKU.
Cnip 3rajatv mpo Apy3u, KoHkpemnii i cekpeuii (puc.3.5), 10 SBISIOTH
c00010 0co0nuBi (popMHU KpHCTaTi3alii MiHepaIbHOI peYOBHHH (XapaKTepHi
KOHLIEHTPUYHO-30HAIbHI YTBOPEHH!).

/Jlpysu — 1ie 3pOCTKM KpHCTalliB, SIKi NMPHUKPIMJICHI OJHUM KiHLIEM 10
CHUTbHOT OCHOBHU. JIpy3M MOXKYTh YTBOPIOBAaTHCS KPHCTajJaMH OJHOTO
(xBapi) ab0 JEKUTHKOX PI3HUX MiHepalliB (TalieHiT, callepuT, KaJbIHT).
3pocTku NpiOHUX KPUCTANIB, SKi PO3MIMIYIOTBCA Ha IUIOCKIH TOBEpXHIi
YacTO Ha3UBAKOTHCS WITNKOI.

Kouxpeyii poctyTh Bin meHTpy mo mepudepii, a cexpeyii Bix nepudepii
IO LCHTPY.

3.3. Ximiuna kaacugikaunis minepaiis

Bci MiHepanu MOAIIAIOTECSA HA I'ATh OCHOBHHX Tpym: 1) camopodi
enemenTH; 2) cynbgiam; 3) ranoreHimu; 4) okCHAHM; 5) cOMi KHCHEBHX
kucior. [lpuBeneMo KOPOTKY XapaKTEpUCTHUKY INPEICTaBHUKIB KOXKHOT
TpyIu.

3.3.1. Camopooni enemenmu

MiHepasii 1BOTO THIY SBJISIOTH COOOK TMPOCTI PEYOBHHH, SKi
CKIIaIAIOThCSI 3 OJHOTO XiMiYHOTO eneMeHTy (Tabn. 3.2). Cronu BXOIWTH
HEBEJWKa KUTBKICTh MiHEpaliB, sKi Mallo 3yCTPIiYarOThCS B TIPHUPOJI, aie
MalTh 3HAYHE NpaKTHYHe 3HavyeHHsA. CaMOpOAHI elleMeHTH CTilKi B
MOBEPXHEBUX YyMOBaX, Ha IIOBITpI BOHH HE OKHCIIOKOTBHCA, 1 TOMY
3yCTPiYaloThCs B YUCTOMY BH/II.

Tabnuys 3.2
CamopooHni enemenmu

Ha3Ba minepaiy XimiuHa popmya OcHOBHe 3HAYeHHS
Anmas C JloporomiHHuil KaMiHb
I'padit C TenmnoizonsAniiiHa cHpoBUHA
Cipxka S XiMi4Ha CHPOBHHA
3o710TO Au
Cpibiio Ag Bbnaroponnuit metan

IInatuHa Pt
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3.3.2. Cynsgpiou

L rpyna o6’ennye Oinbme 250 minepaniB. B cynpdinis meramivyHuit
Onuck, BeJMKa NHMTOMa Bara, 4opHa a0o KoJbopoBa pHcKa. bararo
MiHepajiB MaloTb BaXJIMBE IIPOMHCIOBE 3HAauYeHHI. B XiMiuHOMY
BIZIHOIIICHH] CyNb(}iaM SBISIFOTH COOOI0 COJi CIPKOBOIHEBOT KUCIOTH (TaluI.

3.3).
Tabauys 3.3
Minepanu zpynu cynvghioie
Ha3zBa minepaay Ximiuna ¢popmysia OcHOBHE 3HAYCHHSHA
Tanenir PbS CBuHIIEBa pyaa
Ccoanepur ZnS unakoBa pyna
XanpKomipuT CuFeS; Minna pyna
[ipur FeS; XiMiyHa CUPOBHHA
Bopuit CusFeS, Minna pyna
Kinosap HgS Pyna Ha pTyThH
MounionaeHiT MoS, MomnibaeHoBa pyna
AHTHUMOHIT Sh,S; Pyna na ctu6iit
ApceHoriput FeAsS Pyna Ha Mumr’ sk

3.3.3. I'anoeeniou

3 XIMIYHOT TOYKM 30py MiHEpanu Ii€i Tpynu SBISIOTH COOOIO COJIi
kuciotr HCl, HF, HBr, HJ (tab6a. 3.4). BijbmiicTh 3 HUX MarOTh HEBEIHUKY
TBEPJICTh, Maly MUTOMY Bary, CKJISHUH Oiuck. MiHepanu rpynu XJIopuiiB
(kam’stHA i KautifiHa Cinb) MOOpE PO3UMHSIFOTHCS Y BOII.

Tabauys 3.4
TI'anozeniou
HaszBa minepaay  Ximiuna ¢gopmyaa OcHOBHE 3HAYEHHS
Tamit NaCl XimiuHa CHpOBHHA
CuibBiH KCI XimiuHa Ta arpoximiuHa
Kapnamit KMgCl;-6H,0 CHpOBHHA
DroopuT CaF, OrnruyHa, XiMivHa,

(iroCcOBa CHpPOBHHA
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3.3.4. Oxcuou

3 XIMIYHOI TOYKH 30Dy, OKCHJH SIBJISAIOTH COOOIO CIOJIYKH EIEMEHTIB 3
kucHeM. OKCHIM INUPOKO PO3MOBCIOPKEHI B IPUPOJI Ta 4YacTO MaroTh
Ba)XJMBE TNPOMHUCIOBe 3HaueHHs (tabm. 3.5). OmguH 3 HaWOUIBII
PO3IMOBCIOKEHNX MiHEpaliB Ha 3eMili, KBapll, HAJIEKHUTH JI0 1€l TpyIH.

Tabnuys 3.5
Minepanu zpynu oxcudie
Haspa minepany  XimiuHa ¢popmysia OcHOBHE 3HAYCHHSHA
Ksaprg SiO, [opomoTBipHHIi MiHEpa,
I’€300NTHYHA CHPOBHHA,
Marserur Fe;0, )
I'ematur Fe,03 3anizna pyna
Xpomit FeCr,0; XpomoBa pyna, MeTanypriiina
1 TETJI0I30JIAIIIiHA CHPOBHHA
IneMmeHIT FeTiO; TutaHnoBa pyna
Kopyun AlLO; Abpa3uBHa CUPOBHHA
Kacurepur SnoO, Pyna Ha omoBo

3.3.5. Couni kucHegux xuciom

B xiMiYHOMY BIJHOIICHHI € CHOJXYKaMH KHCHEBMICHHX KHCIOT. Lle
HaAHOLIBII OaraTOYMCETbHUNA THUI MIHEpaAIiB, B CKJIaJ SKUX BXOMIATh
kapOoHaty, cyiabdaru, Gocdarr, MOmMOAATH, BaHAJATH, CHIIKATH Ta iH.
(tabm. 3.6).

OpHa nuIine rpymna mojibOBUX HIMaTiB ckiamae Ot 60 % macu 3eMHOT
kopu. [Tpubnuzno 60 % X MICTUTbCS y BHUBEPKEHUX TiPCHKUX MOPOJAX, y
Metamopdiunnx — 6museko 30 %, y ocamoBux — 10-11 %. 3a xiMigyHEM
CKIaloM — II¢ aJIOMOCHIIIKATH HATpPir0, KaJbIliio, Kalito, Oapiro, sK
i30MOpGHI TOMIMIKKA MICTATh pyOimil, cBUHENb, CTpOHLIH Tomo. [TonboBi
LINIATH BUKOPUCTOBYIOTBCS Y CKJISIHIM, IAnepoBif Ta IHIIMX Tramy3sx
MPOMHUCIOBOCTI;  JesKi 3 IMX MiHepalliB  3aCTOCOBYIOTbCS  SIK
00JMIIOBAIbHUI MaTepial Ta BUPOOHE KaMiHHS.

[MonpoBi mmaTy po3aUIAIOTH HA 3 TPyIH:

e  Kayi€eBO-HATpieBi (JIy’KHI — OPTOKIIAa3H, MIKPOKJIH Ta iH.),

e  KaJbI[i€BO-HATPi€BI (TIIarioxksiasn),

e  KamieBo-OapieBi a0o Tiasodanu (IyKe piJKicHi).
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Tabauys 3.6

Ha3zBa minepany

Kanpuur

Marue3ut

Jonomit
Cunepur
Ponoxposzut

Maaxit

Tinc
AHTIiIpUT
Bapur

Bombsdpamit
Hleenit

Anatut

Biproza

OumiBiH
Tomnas
Kianit
(micren)
Criogymen
MyckoBiT
Biotur
llonvosi winamu:
AIb0iT

OpToxia3

Coni Kucnegux Kucjiom

Ximiuna gopmy.ia OcHOBHe 3HAYEHHS

Kapbonamu
CaCO; IopoxoTBipHHMil MiHepa
MgCO; MeranypriiiHa i
TEIUI0130JIs11HA CHPOBHHA
(Ca,Mg)CO; IMopoaoTeipHuMii MiHEpa
FeCO; 3anizHa pyna
MnCO; Pyna Ha MaHras, KOJIbOpOBHU

Cu, (OH) 2CO;,

KaMiHb

Bupo6Ha cupoBuHa i KOIBOPOBI

KaMeHi
Cynvgpamu
CaS0, 2H,0 B’spxyunit matepian
CaSO, Bupo6na cupoBnHa
BaSO, XimiuHa CHpOBHHA
Bonvghpamamu
(Fe,Mn)WO, Pyna ua Bonmbdpam
Cawo,
Docpamu

Cas[(PO4);3(OH,CIF)]
CuAle[(oH)2PO4] 4H20

ArpoxiMiYHa CHPOBHHA

JloporomiHH1i KaMiHb

Cunixamu
(Mg,Fe),[SiO,] IMopomoTBipHUit MiHEpa
AlL[F;|SiO4] Jloporo1iHHui KaMiHb
Al,[O]SiO4] MeranypriitHa cupoBHHA
LiAI[Si,Og] JlitieBa pyna

KAI,[(OH,F),AlSiz010]
K(Mg,Fe)s[(OH,F),AlSi;04]

Nay[AlSi;Og]
K,[AlSis0g]

TexHiuHa CHPOBHHA,
HOPOJOTBIPHUI MiHEpa

[MoponoTBipHUIA MiHEpa,

(hrocoBa i ckIlo-KepaMivyHa
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AHOpPTHT Ca[Al,Si,Og] CHPOBHHA

3.4. ®iznyHi BI1acTHBOCTI MiHepaJiB

MiHepany BOJIOAIIOTH BEJIMKOIO KIJIBKICTIO PI3HOMA@HITHUX (I3NYHUX
BJIACTHBOCTEH, SKi JIO3BOJIIIOTH MPOBOAWTH IX MAIarHOCTHKY, TOOTO
Bu3HayeHHs. Jlo (i3MYHMX BIACTHBOCTEH, SKi BUKOPHCTOBYIOTHCS IS
IIBUJKOT JIarHOCTUKHU, BIHOCSTH OJIUCK, TBEPAICTh, KOJIp, KOJIP PHUCKH,
CHalHICTh, 371aM, T'yCTHHY 1 0araTo iHIINX.

Jesiki MiHepaiu BOJOIIIOTH OJHIE€I0 HACTLIBKH SICKPAaBO BHPAXKCHOIO
XapaKTepPUCTUKO, II0 BOHA OJpa3y JMO3BOJISIE BHU3HAYUTH JAHUHA 3pa3oK.
Hampuknan, MarHiTHa cTpilka pearye Ha MarHeTHT; KOPYHI 3aJIHMIIac
MONPANMHY Ha Oyop-IKOMY MiHepaie (KpiM anMasa, aie ainMma3d He
30epiraroTh HaBiTh B 3BHYAWHMX MiHEPAJIOTIYHUX MY3€sX, HE KaKy4dH BXKE
PO HAaBYANBHI  KOJEKmii); Oinmumii IIOBKOBHCTHI  a30ecT  JIerko
PO3IICIUTIOETECS Ha TOHKI BOJIOKHA; 30JI0TO MAa€ HaJ3BHYANHO BEJIHKY
IYCTHHY; YOPHUH HENpO30pHUH TeMaTuT 3aJIMIIAE BUIIHEBY PHUCKY Ha
IUIACTUHI HernazypoBaHoro ¢apdopy; Tilc MOXXHa MOIPANATH HIrTeM;
rpadiT THIOIE HAa Tanepi; ICIAHACHPKUN MIMAT BOJIOJIE MOJABIHHUM
CBITJIO3JIOMJICHHSIM; 4apoiT Mae€ HEMOBTOPHHMN Oy3KOBHI KOIp; CIIOAN
JIETKO PO3YIIUTIOIOTECS HA TOHKI IJIACTHHKH, B POJOHITI 4YacTO BHIHO
JICHIPUTH 3 OKcuIiB Mapranmto. 11{o6 miarHOCTyBaTH KaJIbLIUT, MOXKHA
PO36HTH 3pa3ok MOJOTKOM (puc. 3.6), 1 BiH PO3KOJETHCS HA KYCOYKH, TPaHH
B SKUX pO3TAIlOBAaHI TWiJ BU3HAYCHUMH KyTaMH. 3[IaTHICTH MiHEpamy
PO3KOJIFOBATUCS 110 BU3HAYCHHX IUIOIMHAX HA3UBAETBCS CNAUHICIIO.

Puc. 3.6. Busnauenusi HanpsimMKy cnaiHocmi @ Kanbyumy
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3.5. I'eoJioriuHi nmpouecn yreopeHHs Minepasis

IIporiec yTBOpPEHHS MIHEpaTiB TOAUISIOTHCS HAa CHIOTCHHI, SIKi
MIPOXOJSTH B Hapax 3eMili, 1 eK30TeHHI, BiJOyBalOThCS Ha IOBEPXHI.

Benuke npakThyHE 3HAYEHHsS MAKOTh HapdzeHemuyHi acoyiayii —
3aKOHOMIpHI 00’€JIHaHHS OJHOYAaCHO YTBOPEHUX MIHEPANiB, SIKI BHHUKIN
mpoTsiroM oxHiel craaii MmiHepamizamii. lle o3Hauae, o mpu 3HAXIAII
OIHOTO MiHepally IOCHTh WMOBIpHI 3HaxiIkW HOTro IapareHeTUYHOTrOo
cynmyTHUKa. KiacMuHMH IpHKIa[ Takoro poxy — CYMICHE YTBOPEHHS
anMasy 1 mipomy. AjMa3 ONHUCTHTH BCiMa KOJBOPaMHU BECENIKH JIUIIE Ha
COHIII; 6€3 COHSYHOTO CBITJIA BiH MOAIOHMIA O 3BUYAHOTO CKJIa 1 B PO3CHITI
fioro He BHAHO. 3are mipon (PI3HOBHI TpaHATy) TapHO IIOMITHHH, BiH
SICKPaBO-4E€PBOHOTO KOJBOPY; 3€pHA IIPOITy 3yCTPIdalOThCSI B COTHI pasiB
gacrTimre anMasza. 3HaXiIK{ MipoIiB — CIPUATIUBUA MPU3HAK IPHU MOITyKaxX
anMasis.

B noBimHMKax 1O BU3HAYCHHIO MiHEpaliB 3a3BHYail BKa3ylOTh, SKi
napareHeTHYHi acouialii XxapakTepHi Il JaHOTO MiHepaly; Taki BiZIOMOCTi
MOJETIIYIOTh  JIarHOCTUKY.  BHUKOpUCTOBYETbCS ~ TakoX  IHOHSTTS
HEeraTuBHOTO (3a00pOHEHOTr0) MapareHes3ucy, M0 BKa3ye Ha HEMOXKIMBICTb
CYMICHOTO YTBOPEHHS IIPH TIEBHUX YMOBaX BU3HAYEHUX ITO€JHAHb TBOX a00
JNEeKUTBKOX MiHepaliB, HAmNpHUKIan, KBapuy 1 HedemiHy, TIOoNCcuay i
KOPIIEPUTY Ta iH.

3.5.1. EnOoeenni npoyecu ymeopenHs MiHepauie

Enporenni (abo rimoreHHi, riMOWHHI) MOPOLECH MPOXOIATh B Haapax
3emiti Ta MPOTIKAIOTh B yMOBAaX BHCOKHX THCKIB, TeMIIEpaTyp i Jii rapsuux
GuroiniB (BOAHUX PO3YMHIB i rasis).

Mazmamuunuii npoyec npotikae Oe3MOCEPEIHHO B MarMaTH4HOMY
posiuiasi mpu ioro 3acturanHi. Cno4yarky KpUCTaIi3ylOThCs TYroIUIaBKi, a
MOTIM JIETKOIUIaBKi MiHepasid. BOHM pO3MOMUISIIOTHCS B PO3IJaBi 3a
ITUTOMOIO Baroro. Baxki omyckaroThes A0 HHU3Y, a JIETKI MiTHIMAIOTHCA 1
KOHLICHTPYIOTHCS B BEPXHIX YaCTHMHAX MarMaTHYHOr0 MacuBy. MarmaruuHe
MIOXO/KEHHSI MalOTh NMPAKTUYHO BAXJIIMBI MiHEpAIH— PYyIU XpOMY, HIKEIIO,
Mifi, 3aji3a, IUIATHHA, amaTHT Ta iH. HaiOinpme B CBITI pomoBHINE
MOJIMETATIYHUX CYNb(QIMHUX PpyJ, SK€ Ma€ MarMaTHdHe ITOXOJDKCHHS,
posramoBaHe B paiioni Hopuibceka.

Ileznamumosuii iponiec NOB'SA3aHUN 3 KPHUCTAJII3ali€l0 3IMUIIKOBOTO
MarMaTU4HOro PO3IUIaBY, 10 30aradeHuil JIETKUMH CIOJTYKaMH.
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Heemamumu — KPyIHO3EPHHCTI Ta TIraHTO3EPHUCTI Tijla IEPEBAYKHO
KIJIBHOI 1 JTiH30MOMIOHOT popMHM; IIsi HUX XapaKTEpHi CI0Ia, TYpMAaliH,
Oepwi, CHOAYMEH, TaHTANIT, KOIYyMOIT, MiHepaqu pIIKUX 3EMellb.
[lermMaTuTH Haa3BUYAWHO IiKaBi B TPAKTUYHOMY BigHOIICHHI. BoHU €
€IMHUM JUKEPEJIOM CIIOJAM — MYCKOBITY, DKEPEIOM DiJKICHUX METalliB —
JIiTir0, OCpUITiIO, OJIOBA, 113110, TAHTATY 1 HiO0iI0, PITKUX 3eMejb, a TAKOXK
KepaMivHOi Ta I’€300NTUYHOI CHPOBUHH (I1’€30KBapl]) Ta iH. [lermarnuToBi
KA MOXYTh JOCSITaTH ACKIIBKOX KIIOMETPIB B JOBXHHY 1 JEKUTBKOX
JECATKIB METPIiB MOTYKHOCTI. HalfO1mbImi B CBiTI KpUCTaNu BUAOOYTI caMe 3
merMaTuTiB. B mermartutax Ha CiroasHIl B paifoHi batikany Oynu 3HalineHi
KPHCTATH MYCKOBITY MAcok0 B | T; IIACTHHH GiOTHTY MOXKYTh csraTd 7 M
(Hopseris); kpuctamd CcHomgyMeHy — MiHepalmy, O[O MICTHUTh JITiH,
nocsiratote 14 M B pomxuny (IliBgenna Jlakora, CIIA); B mermarurax
Bonwmni BoOyTi HaOLIBITI B CBiTI KpHCTAIK Toma3y Macoro g0 117 k.

ITneemamonimosuii  TMN  YTBOPEHHS MiHEpaliB  TOB'SI3aHUN 3
ra3onoAiOHUMH 1 JITKUMH pEYOBHHAMH, SIKI BHUAUISIOTBCS 3 MarMu.
MiHepanu YTBOPIOIOThCS SIK 32 paxyHOK Oe3MocepelHbOr0 BHAUICHHS 3
ras3iB (BO3rOHM), TaK 1 3a paxyHOK B3a€MOZIl 3 HaBKOJHIIHIMHU IOPOJIaMHU.
BynkaHiuHi rasu B BEJIMKHX KIJTBKOCTAX HaAXOIiTh B aTtMmochepy npu
BHUBepkeHHsIX. [Ipo KiNBKiCTh ra3iB, SKi BHIUIAIOTHCS, MOXKHA YSBHTH 3
HacTynHHUX maHuX. B mommHi [ecartn Tucsu [umiB Ha AJsicii ¢pymaponn
Karman Bunimamm 3a ogu pik 1 250 000 T HC1 1 200 000 T HF [1]. Omun 3
OCHOBHHMX KOHYCiB ETHU Ipn BUBEp)KeHHI BHUALIAB CTUIBKH BOJSHOI HapH,
1o TIpH 11 KoHAeHcamii MokHa Oyno 6 orpumary 20 MITH. JT Boau 3a 100y.

[TpomuciioBe 3HaYeHHS MiHEpPAIiB BYJIKaHIYHOTO MOXOJUKEHHS JOCHTH
obOmexene. Le B mepiiy uepry caMopo/Ha cipka (sKa iHO/i MICTHTh CEJIeH).
Hesenuki pomoBuina camMopomHoi cipku Bimomi Ha Kamuatmi i
Kypunbcbkux octpoBax, B Snonii, Ywmi, Iramii. B Irami Ttakox
BHUI00YBAOTh PUPOIHY OOpHY KHCIOTYy — cacostid B(OH)s.

liaporepmanbHmii mnpomec TOB'I3aHMN 3 TapSYUMU  BOJHUMH
pO3YMHAMHM, SIKI IMiIHIMAIOTBCS Bil MarMaTHYHUX OCEPENKIB 1O PIi3HOTO
pomy TpimmHaX i po3nmomax 3emHOi Kopu. [lo Mipi pyxy TigpoTepMm 10
TIOBEPXHI TeMIleparypa 1 THUCK 3HIDKYIOTbCS, 1 BiOyBaeTbcs Ipolec
BU/IJIGHHS PO3YMHEHMX B HHUX PEYOBMH Yy BHIIM >kwil. HaiOimbm
CHPUSITIIMBI YMOBH JUIsl NIPOSIBY TiAPOTEPMAaJIbHUX MPOLECIB CTBOPIOIOTHCS
Ha MaJIMX 1 cepepHix rmubuHax (1o 3—5 kM Bix noBepxHi). [Ipuunna pyxy
rigpoTepM — pisHULSA THCKiB. Bucokoremmeparypui (450-300 °C)
MiHepaibHi TiJIa PO3TAIOBYIOTHCS OJIMKYE IO MAaTepPUHCHKOI iHTPY3ii, B TOU
yac gk Hu3bkoTemmepatypHi (mmxdue 200 °C) Oimpmr Bimmaneni. Lle
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NPU3BOAUTE O 30HAIEHOTO PO3TAIIYBaHHS HPOAYKTIB TipOTEPMAanbHOTO
mporecy BIOZHOCHO 10 Ti€l IHTPY3il, 3 $AKOI BOHH YTBOPHIIHCA.
lgporepmanbHe TOXOIKEHHS MArOTh OUIBIIICT Pyl  KOJBbOPOBHX,
PIAKICHHUX 1 pali0aKTHBHUX METAJiB, a TaKOXX Pi3HI HEMEeTalliuHi KOpHUCHI
KonanuHu. ['igpoTrepMaiibHe YTBOPEHHSI MiHEPAJiB TaKOX IMPOSIBISETHCS B
KiHIII IETMAaTUTOBOTO MPOIIECY.

Memamopghiuni npouecu UPOXOAIATH B HaApax 3eMHOI Kopu 0e3
NeperIaBaeHHs.  BUXiAHOI peuoBuHH. OOOB’S3KOBMMH  (hakTOpamMH €
BHCOKMHA THCK 1 Temmeparypa. Ilpum perioHampHOMY MeTamMopdi3mi
3aralpHUA XIMIYHHH CKJIad TOpiA 3a3BMYail Malo 3MIHIOETBCA, a
MiHEepanbHi, CTPYKTYpHI 1 TEKCTypHI 3MIiHH 3yMOBIICHI B OCHOBHOMY
(GI3MYHIMH YMOBAaMH TIiJI 9Yac TEpeKpUcTaizamii. AJe Mporec Moxke
NPOXOIUTH TaKOXK 3 MPHUBHECCHHSM a00 BHIAJICHHAM NESKUX PEUOBHUH, SIKi
MIEePEeMIIIAlOTECS Y BUTUBAL 10HIB pa3oM 3 razamu abo pizmHamu. B takomy
BUIAJIKY XIMIYHHIN CKJIaJ] TOYATKOBUX MiHEPAJIiB 3MIHIOETHCS.

3.5.2. Ex302enHi npoyecu ymeopeHHs MiHepaie

[pouecu eusimpiosannn BUPaXalOTbCS B MEXaHIYHOMY pYyHHYBaHHI
ripcbkux mopin 1 XIMIYHOMY pO3KJIaJaHHi  MiHepadiB. @i3uune
BUBITPIOBaHHS HE TPH3BOAWTH /10 YTBOPEHHS HOBHMX MiHEpaNiB, aje BOHO
CHpHsie€ TUCTIEPTYBaHHIO BUXIIHUX TIOPiJ, a e MOJETrIIye IUPKYJIISLi0 BOIN
1 BYIJIEKHCIOTO Ta3y, SKi NPU3BOAATH JO XIMIYHOTO I€PETBOPEHHS
pedoBunn. [lpm ximiymomy BUBITPIOBaHHI HECTIMKI Ha IOBEpXHI 3emili
MiHepalIH 3a3HAIOTh XIMIYHOI 3MiHU i IEPETBOPIOIOTHCS Ha iHII MiHEpaly,
CTIKI B NMOBEPXHEBUX yMoBax. Opzaniune BUBITPIOBAHHS IPOXOIUTH NPH
y4acTi OpraHiuHMX KHCJIOT 1 MNPOIYKTIB JKUTTEISUILHOCTI OpraHi3MiB;
0COOJIMBO BEJIUKA POJIb OaKTepiil.

Ocaoogi Tipoliecy TOB’si3aHI 3 BIJKIAJaHHAM PO3YMHEHHMX Yy BOJI
MiHepaJbHUX pedoBHH. L{i mpoliecu MpoxoasTh FOJIOBHUM YHHOM B 03€pax i
MOPCBHKHUX OaceiHax.

Opzanozenni, abo OioTeHHi, IpoIecH — Il MPOIECH YTBOPEHHS
MiHepaJiB 3a paxyHOK 3aJIMIIKIB >XMBUX OpPraHi3MiB 1 NPOIYKTIB IX
KUTTENSUIBHOCTI. Hampukiman, OypIITHH — 3aTBepliga CMOJa XBOHHHX
JIepeB, a MepJu MPOAYKYIOTh MOPCHKI MOJIIOCKH.

Ilumanns ona camonepesipxu
1. Hazgimv knapxu Hatpo3no8CrOO0ACEHIUUX XIMIUHUX eleMeHmis.
2. Yum iOpi3HAIOMbCSL eMNIPUYHI Ma CIMPYKMYPHI opmyau Minepanie?



Kurtomupcobka
noJitexHika

MIHICTEPCTBO OCBITU I HAYKM YKPATHU ®-23.05-
JEPKABHHUM YHIBEPCUTET < KUTOMHUPCBHKA ITOJITEXHIKA» 05.01/184.00.1/
Cucrema ynpas.iinns sikictio Bianosinae ICTY I1SO 9001:2015 MB/OK7-2021
Exszemnuap Ne 1 Apk 97/ 43

3. Lo maxe izomopgpizm?

4. Haseimy gici cumempii, AKi 3ycmpiuaromuscs 8 KpUCmalis.

5. Ill]o maxe kpucmanozpagiuni cuneonii?

6. Hazsimb endocenni npoyecu ymeopeHHs MiHepais.

7. Haszsimo ex302enni npoyecu ymeopenns mMinepanis.

8. Ha sixomy npunyuni nobyoosana knacugixayis minepanie?

9. Minepanu sikoeo muny Haubiibul PO3NOECIOONCEHT 8 3eMHIL KOPI?

10. Axi enacmusocmi Minepanie SUKOPUCMOBYIOMb OAsl Gi3VAIbHOL
Oiaenocmuku?

4. MATMATHU3M I MATMATHYHI IOPOIHN

BynkaHigHi BUBEpKCHHS — OJHI 3 HAHOLNBII PYHHIBHUX 1 CTPaIlIHUX
SIBUII IPUpOAX. BoHNM crocTepiranucs 1 peecTpyBaucs MPOTATOM CTOJITb.
TepMiH BynKaHi3M MOXOAUTH BiJ CJIOBAa «BYJIKAHO» — Ha3BU HAWOIIBIIOTO
BYJIKAHIYHOTO OCTpOBa Oiist Oeperis Itaii.

Iepma cramis MarMaTW4YHO! MiSJIBHOCTI — YTBOPEHHS PIAKOI Mazmu,
PO3IUIABJICHOI MOPOAY B Hajapax 3emui. MarMaTHYHHUE pO3IUIAB MOXKE
MICTUTH 3Ba)K€H1 KPUCTAJIN 1 pO3UMHEHI ra3u, 0co0nmBo, BosIHY napy. [Ipu
BWJIMBaHHI MarMM Ha IIOBEPXHIO YTBOPIOEThCS .1aéa. Ilpm octuranHi i
KpHCTali3amnii MarMy yTBOPIOIOTHCSI MarMaTH4HI IIOPOJIH.

lonoBHUM  [pKepenoM  BHYTPIMIHBOTO — Teua  3eMili  CIYXHTh
PamioaKTHBHICTh. [ eomepmiunuti  e2padienm  TIOKa3ye  30LTBIICHHS
TeMIepaTypH 3 TIHOWHOKO i 3a3BHYaif 3MiHIOEThCS Bix 2,5 10 3 °C Ha 100 M.
BignoBinHo, ceomepmivnuti cmyniny — 1ie TiIBUIEHHS TEMIeEpaTypu Ha
koxHi 100 M ruOuMHU Bij 3eMHOT TIOBEPXHi, 110 3a3BuYail ckianae 3—4 °C.
MarmaTuuHuil po3IUIaB, KM BUIIMBAETHCS, 3a3BUYAll Mae TeMIeparypy
1200-1400 °C.

Jlnst uaBiieHHs mopix Mae OyTH MPUCYTHIM NEBHUI MPOCTIp, TaK K MPU
boMYy iX 00’eM 30imbrryeThes mpubausHo Ha 10 %. 36inpmena B 06’emi i,
BiJINIOBiHO, OLIBII JETKAa Marma TiIpOCTaTHYHO, 32 PaXyHOK Bard TBEPIUX
TIOPiJl HABKOJIO Hel 1 3BepXy, BUTHCKAETHCS BrOpy M0 TpilnHax. BoHa Moxe
3aCTMTHYTH Ha IIMOMHI ab0 TpOpBaTHCSA HAa 3€MHY IOBEPXHIO y BUTIISII
BYJIKaHIYHUX BHUBEPKEHb YeHmpanibHoeo a00 mpiwunnoeo tuiy. Ilicns
BUBEP)KEHHS MarMaTHyHOro po3miaBy o06’emom 10 10 — 20 KM JiTsTHKA
3eMHOI TOBEpPXHI 3a3BMYall IPOBAIIOETHCS, 3aMOBHIOIOYM YTBOPEHY B
HaJlpax MycToTy.

3acturna Ha TIHMOWHI MarMa YTBOPIOE Tila pi3HOI (dopmu, sKi
Ha3WBAIOThCS iwmpy3iamu. [Ipu BUIMBaHHI Ha TIOBEPXHIO BHUHUKAIOThH
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edpy3uBHI Tima. QopMmu IHTPY3HMBHHX YTBOpPEHb 300paxkeHi Ha puc. 4.1,
OyzmoBa BYJIKaHIYHOTO amapary — Ha puc. 4.2.

Ha 3emHy moBepxHIO iHTpY3ii BHCTYHAlOTh Hicisi TpuBanoi eposii i
pO3MHUBaHHS MOpiA, SIKi IX NepeKpHBaloTh. Binomi Buxomu Oamonimig
IUIOINECIO JICKIbKAa THUCSAY KB. kM B Kapemnii. BimramyxeHnHs Big 0aTomiTy
Ha3MBAETHCS UUMOKOM.

Cinu 3aJratoTh 3riJJHO 3 OTOYYIOYMMH MOPOJAMH, iX MOTY>KHICTh CSITae
JICKITBKOX COTCHb METPIB.

Y TBOpEeHHS s1aKonimy BiAOYBAETHCS y BUMAAKY BIIPOBA/KEHHS MarM 3
MITHATTSAM OTOYYIOUHX MOPiJA, HOTO MOTYXHICTH CKIIANA€ BiXl NECATKIB 1O
COTEHBb METPIB.

Maiiku  yTBOPIOIOTBCSI B TpiIMHaX  3€MHOI  KOPH, BOHH
XapaKTepU3YIOTHCS 3HAYHOKO MPOTSDKHICTIO, 1HOMI Ha JIEKUTbKa KiJIOMETPIB,
1 TOBIIMHOIO BiJf YaCTOK METPY A0 IECATKIB METPIB.

\

7 \v—

Puc. 4.1. @opmu 3anazannsn inmpy3ii
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Hex — 3acturie BynKaHiYHe epio. SIKIIo MarmMa BIIMIIACh 3 BYJIKaHY i
Teye B OJHOMY HalpsMKy B (opMi BUTATHYTOTO S3MKa, TO BOHA YTBOPHUTD
nomokK, SIKIIO BWIMB BiAOYBae€ThCS 3 MPOTSHKHOI TPIIMHM 1 Marma
PIBHOMIPHO HOKPHBAE IIJIOLII B JIECATKH 1 COTHI KIIOMETPIB, TO YTBOPUTHCS
NOKpO8.

Bynkanu OyBaloTh e@y3u6ni 3 CIOKIHHUM XapakTepoM BHJIMBIB 1
excnnozueHi (BuOyxoBi). BoHH MOxyTh mpuiiMaté (GopMmy JaBoBHX abo
IIJIJAKOBUX KOHYCIB, CKJIQJIHUX KOHYCIB; OyBarOTh AIIOYMMHU, CIITYMMHU 200
sracmuMu. CKiiag BWIMBHOI JIaBM 3HAXONUTBCS B INHUPOKUX MEXKax.
Bepmmaa BynkaHa — Ie Kpatep ab0 Kaibpaepa; Bigpi3HAIOTHCS BOHH
po3mipamu i OynoBoto. Kpamepom Ha3MBAaIOTh YTBOPEHY IPU BUBEPKCHHI
BOPOHKY JiaMETpOM BiJ IEKUTBKOX METpiB 10 KimomeTpa. Karwsoepu
OyBaroTh miamerpoMm 1o 10 kM (AHmakdak Ha AJsicii), B TEpioad MiX
BUBEP)KCHHAMHU 3a3BHYail BOHU 3allOBHEHI 03EPaMH.

Puc. 4.2. Cxema 6yoosu gyakaniunozo anapamy
1 — xanvdepa; 2 — coma; 3 — konyc, 4 — kpamep, 5 — dcepno, 6 — 1a808uil
nomik; 7 — 1a608Uti 0cepedok

3apa3 Bimomo Ours 600 ByikaHIB, sSKi JisIM 3a TaM sTi JTroacTBa. J[Bi
TPETHHHU 3 HUX 30CEpPe/DKEHI B OCTPIBHUX Jyrax HaBKOJO THXOro OoKeaHy
a00 Ha KOHTHHEHTAJIBHIM CTOPOHI TpaHHIb MDK IuMTamMu. [pyruil mosc
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KOHIICHTpAIlil BYJKaHIB, B SKOMY 30CepePKeHa IMPHONN3HO YETBEPTHh iX
3arajibHOiI KUTBKOCTI, IpOTATYIOThCS Bif ITamii, Typeuunnu gepes IliBneHHy
Azito no Iungonesii. Bynkanu Tperhoi TIpynu mNOB’si3aHi 3 CEpeIUHHO-
OKEeaHIYHMMHU XpeOTaMu ATIaHTHKH. liie BiIMI4a€eThCs dyepra ByJIKaHIYHUX
octpoBiB B Tuxomy okeani, i B mepury yepry ['aBaiicbki ocTpOBH.

KpiM HazemMHHX ByiKaHiB, B akBaTopii THXOro okeaHy 3HaXOIUTHCS
61 10000 migBOAHUX BYJIKaHIB BUCOTOKO HE MeHIe | kM. BinbImicTs 3 HUX
HIKOJIM HE MiJHIMAJIUCh BUILE PiBHS MOps, ajne AesKi OyJiu BYJIKaHIYHUMHU
OCTPOBaMH, SIKi TENEP 3aHYPHIINCH BHACIIIOK PyXiB 36MHOT KOPH.

4.1. IlpoayKTH BYJIKAHIYHUX BHBEPKEHb

4.1.1. I'a30n00i6Hi 8yAKAHIUHI NPOOYKMU.

75 — 90 % razonomiOHMX KOMIIOHEHTIB, SKi BHAULIIOTHCS MPH
BUBEPIKEHHAX BYJIKaHIB, CKJaJjae BOJsIHA MNapa. lile NpHCyTHI CIOJIYKH
a30Ty 1 BYIJIELl0, CIPKOBOJEHB, CipuaHi rasu, cipka, Xjiop, ¢pTop, amiax,
MeTaH, aproH i mpoaykTu ix peakuiil. [Ipu B3aemonii 3 armocgepHOIO
BOJIOTO10, 0araTo 3 IUX PEYOBHH YTBOPIOIOTH KUCIIOTH, IO IPU3BOAUTH JIO
BUIIaJJaHHS PSICHUX KKUCIOTHHX JIOIIIBY.

@ymaponu — e Kepia, yepe3 sAKi OIS MiTHDKE ByJKaHIB B IEPIOIH MK
IHTEHCUBHIMH BUBEP)KCHHSAMHU BUPUBAIOTHCS BOSIHA Mapa Ta iHIII po3irpiTi
rasu 3 Temmepatyporo Bim 100 mo 650 °C. 3 ras3iB OUIIXOM BO3TOHKH
YTBOPIOIOTBCS CaMOpPOJHA CipKa, XJIOPHUIM MeTaliB, cynbdigud pTyTi,
MUII’SIKY, CYPMH Ta iHIII crioyku. Jyxe HeOe3meuHi ISt JTFOINHY i TBApHUH
BUKHIM OKCHIB BYTJCIO, sKi HE TIOMITHI HE030pOE€HHM OKOM, aie
OTPYIOIOTB BCE XKHBE.

Convgpamapu — e Gymaponu, siki BUAUIAIOTH CipYaHi ra3u. 3BHYAHIM
MPOAYKTOM € CIPKOBOJZICHbB, 3 SIKOTO Ocijgae cipka. [IpomucioBa po3poOka
CipkH 3 cosbdarap npoBoauthes B Itamii, Mekcwuiii, SmoHii.

4.1.2. Pioxi npodyxmu eueepoicetb.

PigxuMu mpoayKTaMu HepIl 3a BCe € caMa Marma, siKka BHJIMBAEThCS Y
Burisiai nasu. ®opma, po3mipH, 0COOIMBOCTI BHYTPIIIHBOI 1 30BHIMIHBOT
OyllOBH J1aBOBHMX IIOTOKIB JyX€ CHJIPHO 3aJIe)KaTh BiJl XapaKTepHCTHK
Marmu.

Pinxi O6asanbmosi naBu BUXIIOIMYIOTBCS 3 TOYAaTKOBOIO TEMIIEPATyPOIO
1000 — 1200 °C, i 36epiratoth TekydicTh HaBiTh npu 700 °C. Ilepm Hix
JlaBa 3aCTHWTHE, BOHA pPO3TiKaeThcs Ha Bimctanb 20-30 kM Bimg ocepenxy
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BuBepkeHHs. IIIBuAKICTE pyXy pigkux Oa3ampToBHX JaB mpocsrae 50
KM/TOJI, 1 iX BUBEP)KCHHS Ma€ JOBOJIi CIIOKIHHUI XapakTep.

I'panimni naBu ny)ke B’S3Ki, HACHYEHI Ta3aMH, IXHI BUBCPKCHHS
BiZOYBalOTHCS 3 BEMKUMH IIyMOBUMH edekTamu. Temrmeparypa Takux JiaB
npu BUBep>KeHHi yacto He nocsrae 1 1000 °C. Ha nmoBepxHi 3emuti Taka jaBa
PO3TIKAETHCS IMOBIJIBHO, IIBUAKICTH IMOTOKY 3a3BUYail JOCTArae BCHOTO
JIMIIE JIeKUIbKa JECATKIB METpiB 3a J00y. B pe3ynbTaTte BUHMKAIOTH JIaBOBI
MIOTOKHU BiTHOCHO HEBEJIUKOI JIOBKHHY, 3a3BU4ail He Oinblie 1 kM.

Edy3uBHI MOpoy OCHOBHOTO CKJIaIy MalOTh MIUPOKE PO3IIOBCIOKCHHS
Ha 3eMHi# Kymi. OCKIJIBKY TPaHITHI JIJaBH B’SI3Ki 1 BAYKKO BHIABIIOIOTHCS HA
TTOBEPXHIO 3eMIIi, BOHH SK e()y3MBHI YTBOPEHHS 3yCTpIidarOThCs Habarato
piamre, HiX 0a3aIbTOBI.

4.1.3. Teepoi gyaxaniuni npooykmu

TBepai  ByJNKaHIYHI TPOAYKTH  HA3UBAIOTBHCA  MIPOKAACHUYHUMU
yramxamu, abo nipoxiacmamu. lle MOXyTh OyTH IIMaTKH IIOPOJIH,
3aXOIUICHI TIOTOKOM JIaBM 3 TNIMOWHH. AJie OCHOBHA YacTHHA MipOKJIACTIiB
SIBJIsIE COOOI0 MIMATKM JIaBH, SIKI BHJIETUIM 3 JKepiia BYJKaHa NpPU HOTro
BuBepykeHHi. [IposieTiBuin 0arato coTeHb METpPiB, BOHM BHCTHIalH B
MOBITPI 1 TamanmM Ha CXWIH BYJIKaHA BXE 3aTBEPAUTIMH. YIIAMKH
JIOBXXUHOIO OLIbINe 7 CM HA3UBAKOTh 8)IKAHIYHUMU OoMOamu, BiT 2 MM 10 7
CM — Jjanini, a YaCTHHKMA PO3MIpOM MeHIIe 2 MM KIacHU]iKyloTbCs 5K
gyakaniynuti nonin. YacTHHKM TONeNy 3a3BMYAil CKIIaJaroThCS 3 YJIaMKiB
KpHUCTaiiB a00 ckira. HaOimbm po3moBCIOIKCHAN CKITYBATHI TOTILIL.

IToTyxHi eKCIUIO3MBHI BHBEpKEHHS BHKHIAIOTH B aTMocdepy a0
BucoTH 40 KM BeJMYE3Hi KUIBKOCTI MOMeny, siKi MOXYTh HaBiTh BIUIMBAaTH
Ha KkiiMat Ha 3emuti. [licist BUBEpIKeHHs ByJIKaHy TpiluHHOTrO Ty Jlaki B
Icnanpii B 1973 p. y BepxHix mapax atmocdepu OyJIo CTiNbKH Oarato
TIOTIeNTy, 1110 MPOTSATOM HACTYIHOTO POKY TeMmIieparypa nositps B I1iBHi4HIH
miBKyJIi 3HM3Mnacs Ha 1-2 °C.

Busepxennst Bynkana [limaty6o wHa @iminmimax B 1992 p.
CYNPOBO/KYBAJIOCS KaTacTpopiyHUM MaJiHHAM HONeNy, SKUH NPUMYyCHB
aMepHKaHIliB €BaKyIOBaTH CBOi BIWChKOBI Oa3u. Ane, MaOyTh, camuit
MIOTYXXHUI ByJIKaHIYHAN BHOYX, KM Iam’sITalOTh JIOH, BiOyBcs B 1815
p. Ha octpoBi CymbaBa B Innonesii. Toxi npu BuOyxXy Byikana TamOopa
00’eM BHBepkKeHOro rorneny gocsr 80 kv,

4.2. Tunu BUBep:KeHb i NPUKIAAN BYJKAHIYHOI AisIbHOCTI
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BynkaHOMOTH BUIUIAIOTH MIICTh OCHOBHUX THUIIB BHBEP)KCHBb BYJIKAaHIB,
SIKI XapaKTepU3yIOTHCSA CBOEPITHUM IIPOTIKAHHAM MPOIECY BUBEPKCHHS
(puc. 4.3).

—

4 (G
et ——.

_—

5

Puc. 4.3. Tunu eusepoicenv 8y1Kanis
1 — kammaiicokuii; 2 — neneticokuti, 3 — naiHiaucoKull, 4 — 2asaticoxkuil;
5 — empomboniancekuii; 6 — 8yIKAHCLKULL

Kammaiicokuii T (3a Ha3BOIO TPIlIMHHOTO BynkaHy Karmaii mo Ha
Ausiciii) — mOTY:KHHMU BUOYX 3 pyHHYBaHHSIM BYJIKaHIYHOI MOOYIOBH i
YTBOPEHHSIM BEJIMKOi KIUJIBKOCTI CII€YEHOTO MipOKIACTHYHOTO Marepiany
(irHiMOpHTIB).

Ileneiicokuii Tin (32 Ha3BOIO BynkaHa Mou-Ilene Ha 0. MapTuHika B
apxinenasi Manux AHTWIBCHKHX OCTPOBIB) — BUBEP)KEHHS, IIiJ] Yac SKOTO
JOy’ke B’s3Ka JlaBa BUAABIIOETHCA 3 JKepjla HE PO3TIKAIOYHCh, abo
3aKyMOPIOE HOTO TaK, 110 HAKOMUYEHI Ta3d PO3PUBAIOTH BEPIINHY BYJIKaHA.
YTBOPIOIOTBCA PO3MEYEHi XMapH, i CyMim 3 rasiB i pyxoMoro marepiaiy
ITOTOKaMH 3 BEJHMKOIO MIBUKICTIO CTIKAa€ BHH3 IO CXIJIaX.

Busepxenust nainiancoekozo tiiy (B 79 p. H.e. ONHCaHE ITaTiHCHKUM
icropukom ITniHieM MONOIIINM TIpY BUBEpP)KEHHI Be3yBit0) — BUBEPIKEHHS 3
BUKHUJIAMH BEJIMKO] KIIBKOCTI MIPOKJIACTHYHOTO MaTtepiaiy i rasis.

Tasaiicokuni TMn (XapakTepHUH IS ByJKaHIB [ aBaliCbKMX OCTPOBIB) —
BUBEPIKEHHS 3 PIAKOIO JIaBOIO, SKa IIBUJIKO Tede, 0e3 BEIIMKUX BHOYXIB.
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Cmpomboniancekui tvn — (3a Ha3Bot0 Bysikada CTpoMOOJIi HA OTHOMY
3 JlimapchKUX OCTPOBIB) — BUBEPKEHHSA 3 PYXOMHMH IOTOKAMH JIaBH, SKi
CYNPOBO/IKYIOTBCSI MOTYXKHUMH BHOYXaMH, BUKHJAMH IipOKJIACTUYHOTO
Marepiaiy i TpyIIONnogiOHIX, YaCTO CKPyYeHUX O0MO.

BuBepxeHHs gyiKancbKozo TUIy — (32 Ha3BOIO ByJKaHY Bynbkano Ha
onHOMY 3 JIimapChKUX OCTPOBIB) — BHBEP)KEHHS 3 AY)KE B’SI3KOIO JIABOIO,
sKa CXWJIbHAa YTBOPIOBATH KYIOJIM; Ta3d IMiJi 4ac TAaKOTO BUBEP)KECHHS
CTBOPIOIOTH OTJIYIUINBI BUOYXH 3 BUKUAOM B aTMOc(hepy BEIHMKOT KibKOCTI
MiPOKIACTUIHOTO MaTepiary i 00MO THITY «XJIIOHOT KipKm».

[TpuBenem npuKiIaan BUBEPKCHD ACSKUX BYJIKAHIB.

Byakan [lapuxymun, Mekcuka, 1943-1952 p. Bin BUHHK OZHOTO pasy
BpaHIIi mocepel MaicoBOTO MOJIA 1 3a 70Oy BUpic 10 KOHYCY BUCOTORO 10 M.
UYepes TmxIeHb BUCOTa ByiKaHa focsria 110 m. 3a mepmmii pik BiH Bupic
no BucotH 325 M. BymkaHonorm oOpraHi3yBalMl CIOCTEpEKEHHS 3a
BUBEpIKEHHAM 1 3adikcyBajaM iCTOpil0 BYNKaHy BiJl HapoOPKEHHS M0
3racaHHsi. B KiHII BHBEp)KEHHsS IUIONIA ENINTHYHOTO KOHYca CKIajaia
600x900 ™, Bucora 420 M i miamerp kpartepa 270 M. HaBxomuiHs
TEPUTOPIsl Ha BEJIMKOMY MPOCTOpi Oyja MOKpPHTA BYJKAHIYHUM IIOIIEIOM.
CyMapHuii 06’€M IPOIYKTIB BUBEp:KEHHs CK1aB 0,8 K.

Byakan Mayna-Jloa Ha T'aBaiicbKHX OCTpOBax TIIiJHIMaeTecs 3 IHA
okeany 3 rinubOuHH Oinsg 5300 M i mimHOcHTBes Ha 4500 M Hax piBHEM
OKeaHy; TaKMM YHHOM, 3arajbHa BI/ICOTa BynkaHy nocsirae Oiurs 10000 .
Moro 06’em mepesuiye 21000 kM, T0GTO #0ro 06’eM GisbIe GYIb-5SKOTo 3
ycix IHIIMX BYJKaHIB 3eMHOi Kymi. Mayna-Jloa Mae mmpoky
KYIOJOMOAIOHY BEpIINHY 1 OJIOT1 CXHITH, SKi CKJIaJIeHI TOHKUMH IIOTOKaMHU
0azanpToBOi JaBU. Ha BepiuuHi NpHCYTHS Kajblepa AOBXHHOK 6 KM i
UIMPUHOI 10 3 KM; ii CTIHKM MicusaMH migHiMaroThes Ha 200 m. JIHO
KalbJiepy 1O JIOBXHMHI po3cideHe JeKijJbkomMa cyOnapaielbHUMU
TpilIMHAMH, TI0 SKHUX Yac BiJ Yacy JiaBa MiJHIMAETHCSA 10 OOPTIB KaabICPH i
nepenBaeThcs depe3 ii Kpail. BynkaH perymspHO ai€ HpoOTArOM JABOX
CTOJITB.

Bynxan Mon-Ilene, octpiB Maprtunika B Kapubcskomy mopi, 1902 p. Jlo
nporo, B 1792 i 1851 pokax, TyT cnocrepiraiucs cepelHi 3a CHIIOI0
BHUBepkeHH. BecHoro 1902 p. Ham3BuyaiiHO B’s3Ka JlaBa MigHsAJIAcS B
Kparepi; IpH LBOMY YTBOpWJIACS KyNOJIONOAIOHA MacHMBHA Kipka, sKa
3aKynmopwiia OTBip mHixBigHOro KaHamy. Ileperpita BonsHa mnapa, sKa
CTpUMyBajacsi Ii€l0 NPOOKOI0, TNEpioAWYHO BUpWBANacs 3-Iix  Hef,
3aXOILTIOI0YH Pa3oM 3 CO00I0 Tapsdi, HACHYEHI OMeIOM PO3IEUYeHI XMapH,
SIKI BOJIOZIFOTh BEJIMKOIO HIUIBHICTD 1 CKOUYIOTHCSI BHU3 MO CXMITYy. 8 TpaBHs
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BiZOyBCSI OCOOJIMBO MOTYXHUI BHOYX, 1 pO3IEUeHa XMapa 3 TEMIIEPaTypoio
600 °C mponecnmacy Hax Mmictom Cen—Il’ep, BOWBIIM 3a OIHY XBHJIMHY
28000 >xuremniB. BwkuB nuie oguH B’sA3€eHb B HiA3eMHIM B s3HULI. Bcl
KopaOui, sIKi CTOSUIM B TaBaHi, Oynu nepekuHyTi 1 cnaneHi. B xoBTHi 1902
p. mpoOka OyJia BUIITOBXHYTA 1 pO3KOJIONACs Ha MIMATKH, ajie 3 TPILMHU 10
BEpUIMHHOT YaCTHMHU TOPM cTaja MiJHIMAaTHCA TIOTY)XKHa IyXe B’s3Ka
«TOJIKa» — CKEJIbHUN MOHOJIT, sikuii 10 BecHU 1903 p. nocsr Bucotu Oibiiie
300 m. IToTiM IIPOTSIrOM pOKY «rojKa» 3pylHHyBaJacs.

Byakan Kpaxamay, Tamonesis, 1883 p. HaiiBimomime excrio3uBHe
BUBEp)KEHHA BinOyinocs Ha ocTpoBi Kpakartay, skmil posramoBaHHil B
3aximHi dacTwHi 0. SIBa. 3a mIiCTP POKIB IO BUBEPXKCHHA B palioHE
TIOYAJIACS 3eMJICTPYCH, YacTOTa SKUX MOCTYIOBO 3pocTana A0 TpaBHA 1883
p., ko Kpakaray mouasB BUKHIATH ByJIKaHIYHHH nomin. Cuila BUBEpKEHHS
pocima i carayna makcumymy B ceprmHi 1883 p. Cepiero TiraHTChKHX
BUOYXIB, SIKi TPUBAJIM TPH JAHI, Oyjia 3HECEHa YaCTHHA OCTPOBAa 1 BUKUHYTA
BEJIMKA Maca IeM3d. XMapH, HalOBHEHI 3a{y[INTMBUM BYJIKAHIYHUM IHJIOM,
3aThbMapWIK BIIcHb HeOO Haj J[»kakapToro, sika BimganeHa Ha 160 KM; mOTiM
IIpY KOHJICHCallii Mapu BUIAB IPA3bOBHN A0II. TOHKHMH BYJKAHIYHHHA MU
3IIHSBCS BrOpY Ha JIECSTKU KUIOMETPIB, B cTparocdepy. 3a ABa THXKHI M
po3Heco 1o Beiid 3eMHiH Kymi. Cyasdu mo 65-MeTpoBii TOBIIMHI IEM3H B
OKOJIMIPIX ByJIKaHy, 3arajibHa KUIBKICTb BHBEPKEHOTO MaTepiany CKiana
6insg 20 kM>. TlemMsa BUmana Ha wromi pagiycoM 15 kM. B3aemonis rapstaoi
JIaBH 3 MOPCBHKOIO BOJOIO, SIKa MPOHWKIA B KalbJepy, BUKJIMKana BHOYX,
skuii 9ymd B ABcrpanii Ha Bincrani 5000 kM. BuxnmkaHi 3emierpycom
myHami gocsrim Bucotd 40 m. Ilicms Toro sk Mim3eMHUE pe3epByap 3
HACHYEHOIO r'a3aMU JIaBOIO B pPe3yJbTaTe BHOYXIB CIIOPOXKHIB, HOBEPXHS
LIBUJKO TpOBAJIMIACS, 1 YTBOpUBCS OaceiH mMHMpHHOIO Oinst 6 KM i
rmbunoro 230 M. B 1923, 1933, 1972 pokax ikcyBamucs HOBI
BUBEPIKEHHS, aJie 3HAYHO MEHIIO{ MOTYKHOCTI.

Tpiwunni eunueu Icnandii. Icnanmis posramoBaHa Oe3mocepenHbO Ha
CepenuaHO-ATnanTHaHOMY XpeOTi. CamMe BeluKe 3 OMUCAaHUX BUBEPIKEHb
BinOynocst B 1783 p. Jlaa moctynana 3 TpimHM noBxkuHOW0O 30 KM, i
MIPOTATOM JIBOX MICSLIB IiJ Yac TPhOX OCHOBHUX BHBEPXEHb BHIIMIIOCS
6imst 12 kM® maBu 6a3aITOBOrO CKIay. PyxoMi TaBOBI OTOKH PO3TIKIHCS
HA BIJICTaHb OUTBIIE 25 KM Bif KepJia 1 3aTOMIWIN TepUTOpiro miomero 915
kM. B kinmi BHUBCP)KCHHSI Ha TPIIMHI YTBOPWIJIOCS IBAJISTh HEBEIUKUX
nuIakoBux KoHyciB. [Tomin 06’emom Oinst 3 K 3HUINAB BCl HABKOJIMIIHI
0TI 1 TACOBHIIIA.
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Byakanu Kamuamxu. ABauWHCBKA COTKAa — JiIOYHHA BYJIKAH BHCOTOIO
2751 ™, posramoBanuii Ha Bigcrani 30 kM Bim M. IleTpomaBIOBCHK-
Kamuarceknit. Bynkan 3a ocranni 230 pokiB BuBeprascs 16 pasis.
MarMaTHYHHIA 0CEpPEIOK PO3MILICHUIN Ha 5—7 KM HMKYE 36MHOI MOBEPXHI,
a BHUBEp)KEHHA BiZOYBAIOTBCS BHACIHIJOK 3aKyIOPKH JKepia BYyJKaHa
3acTUrio JnaBoro. Komu mix Hamopom rasiB ms mpoOka BHOMBA€eThCH,
BiOyBa€ThCS HACTyNHE BUBEp)KEHHS. HalimiBHIUHIIMI MOCTIHHO Ait04YMiA
KamuaTcbkuil BynkaH — luBenyd Bucotoro 3335 M. BuBepskeHHS OCIHHIO
1964 p. TpuBaso BChOTO OiN TOAWHHU, ajle BOHO OyJIO Haa3BHYAWHO
MOTYXKHUM, BHOYXOBOTO THITYy, 3 pO3Me4YeHHMMH xMmapamu. Cnma BHOYXy
Oyma Taka, mo Opmau Baroto 10 3000 T jetinu Ha BiACTaHb Bifg 2 10 12 kM.
Ha miBgnri Kamuatku po3ramoBaHuii BynmkaH be3iMEHHUMIA BHCOTOIO TPOXHU
oimpie 3 kM. Bin BBaxkaBcs 3racimm, ane 22 BepecHs 1955 p. HecnomiBaro
M0YaB BUBEPraTHCS, 1 Ta30-NHMJIOBI XMapH AOCSIJIM BHCOTH 5-8 kM. 30
Oepesnst 1956 p. cuibHUMIT BUOYX 3HIC BEpILIMHY BYJIKaHa 1 TOHU3UB HOTO Ha
300 M, a xmapa morneiny i ra3iB migHsuack B ctpatocdepy Ha Bucoty 40 kM.
[Ticns BUBepkeHHs B KpaTepi be3iMeHHOro moyaB pocTH KyINoJl 3 B’SI3KUX
JIaB, SIKMI Yepe3 7 POKIB JOCST BUCOTH JEKIIBKOX COTEHb METPIB.

4.3. Knacugikaniss MarMaTHaHuX mopin

l'onoBHUMY XIMIYHMMH €JIEMEHTaMH, 3 SIKMX CKJIAIal0ThCs MarMaTH4YHi
nopoau, € O, Si, Al, Ca, Fe, Mg, K, Na, Ti, H. Bouu HocsaTh Ha3By
nempozenHux elNeMeHTiB. MiHepaIbHUH CKJIaJ MarMaTHdHUX MOPiJ JOCUTh
PI3HOMaHITHHHA, TIPOTE TOJOBHUX HOPOOOMEOPHUX MIHEPAIiB HE TaK BXKe W
Oararo. Lle kBapII, Kami€eBi IMONBOBI MIMTATH, TUIATI0KIA3H, JICHIUT, HE(EIiH,
mipokceHu, amGidou, CIIFOIH, ONTiBiH. BUAUISIOTH 1€ aKyecopHi MiHEPAIIH,
SIKI TIPUCYTHI B HEBEJIMKIM KiJIbKOCTI Y BUIJISIII PIAKICHOI, ajle XapakTepHOi
JIOMIILIKH, HANPUKIAA, HUPKOH, XPOMIT, MIpUT, MIPOTHH Ta iH., X04a 10HU
MOXYTb OyTH BIICYTHIMH.

Minepaiu, 30aradeHi KpeMHI€M 1 aTIOMiHIEM, HA3UBAIOTBCS CialiuHUMU
(Si, Al), Bonu marotTh cBiTie 3abapBieHHs. TakuMH € i€ MOJBOBI INIATH,
KBapll, MYCKOBIT. MiHepasii, sIKi MICTSTh MarHidl i 3ami3o, Ha3MBAIOTHCS
magpivnumu (Mg, Fe), ixX ime Ha3MBaIOTh KOJLOPOBUMH MiHEpaJaMH; BOHU
MaroTh TeMHe 3a0apBiEHHS 1 0 HUX HaleXaTb IipOKceHH, amdidomnw,
6iotuT, ousiBiH. [Ipm BiICYTHOCTI KOJNILOPOBHX MiHEpaliB IOpoja CBiTIa,
TOOTO J1etikoKpamosa, a SIKIIO KOJBOPOBUX MiHEpaliB 0arato, BOHa TEMHa,
TOOTO MenaHoKpamosa.

MiHepaiii MarMaTHYHUX TOPiJ MOAUISIOTECS Ha TMEPBUHHI 1 BTOPHHHI.
Ilepsunni yTBOPIOIOTBCS B pe3yidbTaTi KpHcTamizamii camoi Marmu, a
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TIEPETBOPEHHS MOPi/T IPY BUBITPIOBaHHI a00 MeTaMOp(hidHHUX MpOIecax.

MarmatiyHi mopoau KiacugikyloTh 3a XIMIYHHUM CKJIaJOM. 3a OCHOBY
B31TO BMicT Kpemuesemy SiO, skuit B merporpadii Ha3HUBaKOThH
KpemHekucaiomoro, 1 cymapauil Bmict okcuniB Na i K, siki B nmerporpadii
Ha3MBAIOTh Jyeamu. 3a CTYIEHEM KHCJIOTHOCTI BHMIUIIOTE 4 rpymnu
MarMatuuHux mopix (tabn. 4.1). B okpemy rpyny BUALIAIOTBCS JTyXHI
MOPOAH, SIKI XapaKTEepU3yIOTHCS 3HAYHUM BMicTOM JyriB (mo 20 %) i
KiJIbKicTIO KpemHe3emy (6inst 40-55 %).

Kucna rpanitHa MarMa B’s3Ka i 3a3BH4ail 3acTurae Ha TIMOWHI. Bromuri
aHAJIOTH TPAHITIB HA MOBEPXHI 3yCTpidatoThCA HeyacTo. JIumre B rpaHiTax B
BEJIMKIM KITBKOCTI 3YCTpIidaeThCs KBapI, SKUH MOMITHHA HEO30pOEHUM
oKoM. [HIITa Ba)ITBa 0COOIMBICTH KICIMX MarM — HEBEJIMKa KiJbKICTh Mg 1
Fe, ToOTO eneMeHTiB, sIKi XapakTepHi A1 TEMHO 3a0apBICHUX MiHEPAiB.
Jlo Toro *, MmarHi# i 3amizo 3HayHo Baxdi 3a Si, Al, K, Na, i B mporeci
po3LIapyBaHHST ~ MarMaTH4HOrO  po3IUIaBy  MadiyHi  KOMIIOHEHTH
OIYCKAIOThCS HIKYC ClaliuHMX.

Di3uKo-XiMiYHI 0OOCTAHOBKH, B SKHX BiZIOYBAa€ThCS MPOLEC 3aCTHTAHHS
MarMu Ha TJIMOWHI 1 Ha MOBEpXHi, AyXe pi3Hi. 3 i€l NPUYMHU 3 MarMu
OJHAKOBOTO CKJIaly B TIMOMHHHX i NMOBEPXHEBUX YMOBAX YTBOPIOKOTHCS
pizHi mopoau. KoxHill iHTpY3UBHIM OPO/i BiIMIOBIa€ BIIUTA ITOPOJIA, sIKa
Ha3MBAETBCS ey3usHUM aHan02oM. BOHU PO3PI3HAIOTECS 32 CTPYKTYPOIO i
TEKCTYPOIO.

Cmpykmypa — 11e 0cOOIMBOCTI BHYTPIIIHBOI OYZOBHU IIOPOIH, 3yMOBIICHI
CTyIIeHeM KPHUCTATYHOCTI 11 pPEYOBHHH, pO3MIpaMH 1 XapaKTepoM
3pOCTaHHs MiHEPAJIbHUX 3EPEH B MOPO/Ii.

Texcmypa — 1ie OynoBa MOPOJH, 3yMOBJIEHA B3a€EMHHUM PO3TAIIyBaHHAM
1 po3moaiioM MiHepaliB ab0 yJaMKOBHX 3€peH, SIKi CKJIAJaloTh MOPOAY, a
TAKOX XapakTepoM 3alOBHEHHS MPOCTOPY TOPOIM  MiHEPAIbHOIO

PEYOBHHOIO.
B mMarMaTu4HHX TOPiA BiAMiYalOThCsI HACTYIIHI OCHOBHI THITH CTPYKTYD:
ITOBHOKPHCTAIIIYHA (KpyHHO3epHHUCTA, CepeIHbO3EPHUCTA,

IpibHO3epHHUCTa), TPHXOBaHOKpUCTanmiuHa (adaHiTOBa), CKIONOMIOHA,
nopdipoBa, MuHnanekam’siHa. Cepex TEKCTyp B MarMaTHUHHUX II0poJiax
PO3pI3HSIOTH MACUBHY, IIOPUCTY, OyIb0aIIKOBY TEKCTYPH.
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Knacugixayia mazmamuyunux nopio

Tabruys 4.1.

YAbTPaoCHOBHI, .. .
venme 40 odiBiH (6arato) TIPOKCEHH
OcHOBHI, OJIIBIH MipOKCeHH,
40-55 (myxe mMano) poroBa obMaHKa
CepenHi, 55-65 OioTHT, porosa
q KBapIl
3 nIariokJaazamMu (10 5 %) oOMaHKa,
3 KT TIPOKCEHH
Kucani, KBapI| OioTHT, porosa
65-75 (mo 30 %) obOMaHKa
Jyani, nipJ:)};c);(:;H i
40-55 Hedemnin G

q et Q
g ImeANTo pinmre 6ioTuT

100 %

50 %

15-25%

5-15%

110 30 %

IIyHIT
MIEPUAOTHT
MPOKCEHIT

rabpo

JiopHUT
CIEHIT

TPaHiT

He(eNHOBUIT
CIEHIT

HIKpUT
KiMOepaiT
6azansT

JIOJIEPUT
niaba3

AHZE3UT
Tpaxit
piomit

obcumian
nemsa

¢doHomiT

4opHi a00
TEMHO-3€JICHI

TEMHI

cipi

cBiTII

cipi, TeMHO-
cipi
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Hus  Bcix IHTPY3MBHHX TIOpiA XapakTepHa ITOBHOKpHCTaTigHA
CTPYKTYpa, TaK SK BHUCTHTAHHA MarMu BifOyBasocs XykKe IIOBLNBHO, 1
3aBISIKM [[bOMY PEYOBHMHA KpHUCTali3yeThcsi moBHicTI0. Edys3uBHi nmopoan
MOBHOKPHCTAIIYHY CTPYKTYpy MaroTh piako. s edy3uBHHX mopin
XapaKkTepHi  NPHUXOBAaHOKPUCTANIYHA, CKJONOAIOHA, JpiOHO3EpHHCTA,
nopdipoBa cTpykTypu. lle moOsiCHIOETBCSI TeM, IO 3acTHTaHHS JIaBU
BiOyBa€eThCS IIBUIKO, 1 BOHA HE BCTHIA€ pPO3KpUCTaNizyBaTucs. SIKIio
NpoLIeC KPUCTali3alii MOYaBcsl, KOJIX Marma Ie 3HaxOAnIach B ITMOMHHUX
yMoBax, ey3HUBHI MOpoax HaOyBatOTs TOPQIpoBY CTPYKTYpy. B pesynbrarti
BTOPUHHHX NPOLECIB ey3UBHI IIOPOAX MOXKYTh HAOyTH U MUHAAICKAaM SHY
CTPYKTYypY.

TekcTypa iHTPY3WBHHX MOpiA 3aBkOud MacuBHA. EQy3uBHI mopomun
YacTO TaKOXX MalOTh MAaCHBHY TEKCTypYy, aje IOpsg 3 LUM B HHX 4acTo
CIIOCTEPIraeThCs TAKOK MOPHCTA 1 OyIp0aIIKOBa TEKCTYPH.

Iumanna ona camonepegipku

1. Ha3Bith Qopmu 3aisranHs iHTPY3iH.

2. Sk BnamToBaHUil ByJKaHIYHUHN anapar?

3. o Take iHTpY3UBHI Ta €Qy3UBHI TOPOIH?

4. Po3kaxXiTh TIPO TUIH BUBEP>KEHb i HUHI IIOYHX BYJIKaHAX.

5. Ha3BiTh NPOJYKTH BYJIKaHIYHUX BUBEPIKCHb.

6. Sk kTacuikyOTh MATMATH9IHI TOPOIH?

7. Un Moke KOINIip MarMaTHYHOI MOpPOTU BKAa3yBaTH Ha ii XiMidHHIA
cKkian?

8. Slka Marma OinbIll pyxoMa — KUCJIa Y1 OCHOBHA?

9. Ilo Take cTpyKTypa i TEKCTypa ripchbkoi nopoau?

10. SIx 3a 30BHIIHIM BUIVISJIOM BIIPI3HUTH TJIMOMHY MarMaTuuHy
MTOPOTY BiJl BHJIHUTOI?
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5. BUBITPIOBAHHSI. OCAJJOBI IOPOIN

YacTouk NOpif, sIKi HepeMIIIYIOThCS PidKaMu, JIbOJJOBUKAMH 1 BITPOM,
B KIHIICBOMY pe3yJbTaTi BiNKIAMAIOTHCS y BUIJIAMAI LIAPIB HAJ MOPOJAMH,
IO 3aJAraloTh HIDKYE. Pa3oM 3 HEOPraHiYHOIO pEYOBHHOIO MOXKE
BIKJIaJaTHCA  MaTepiai OpTraHiYHOTO MMOXOIPKEHHS. Posmymieni
HEYIIITFHCHI YTBOPSHHS HA3UBAIOTh GI0KIA0AMU. 3 4ACOM IIAPH BIIKIAIB,
SIKi 3a3HAU YINIJIBHEHHS 1 JliareHe3y, TePETBOPIOOTHCS B 0CAI0BI MMOPOJIH.

Tpu uBepTi cymii Ha HamIiil MIaHeTiI MOKPUTI BIAKIAZaMHU 1 OCATOBUMH
MOpPOJAMH, 1 JIWIIEe OJHAa YeTBEPTb — MArMATHYHUMHU 1 MeTaMop(hidHUMHU
mopomamu. JIHO OLITBIIOCTI PIYOK 1 03ep 3acTeleHe MOKPHBOM BiIKIIAIiB.
IToBepxHS MOPCHKOTO [HAa OXOIUIIOE BENHKI IUIONI, HA SKHX, SK
BCTaHOBJICHO TJIMOOKOBOIHUM OYpIiHHSAM, BIOKIagN HAKOIWIYBAJHCS
mpoTsroM OaraThOX MIiNBHOHIB pokiB. Ha geskux HisHKAaxX CyXOIOIy
0CaJI0Bi MOPOJM MAIOTh MOTYXXHICTh 10 10—15 KM; HUMU CTBOpeHA OlbINa
YacTHHA KOHTMHEHTAJBbHOTO penbedy. B Garatbox Micusx ocasoBi nopoau
3aJIAraloTh TOPU3OHTANIBHO, alle B OUIBIIOCTI PalOHIB IIApU MOXWII il
PI3HUMU KyTaMmH.

OcazoBi Tipchbki TMOPOAM  BiJIrpalOTh IMEPLUIOYEPrOBYy pOJib B
po3mudpyBanHi reonorigHoi ictopii 3emmi. CkaMm’sHITI PEIITKH TBapHH i
pOCTHH, SKi MICTAThCS B OCAJOBHX IOPOJAX, SBISIFOTH COOOIO JITOIHC
icTopii *uUTTA Ha 3eMili, i 32 CKaM’SHUIOCTSIMH BH3HAYalOTh TEOJIOTITHUH
Bik mopix. bararo ocagoBuX mopix MarTh Taki TEKCTYpHI OCOOIMBOCTI, SIKi
JIAl0Th KITI0Y /10 PO3MN(PyBaHHS YMOB iX yTBOPEHHS.

Bing 80 % kopHCHUX KOMANMH, sKi BHJIYYAlOTHCSA 3 HAJpP, SBIIOTH
c00010 0casioBi Mopoau abo 3aiAraloTh cepel] HUX. BUBUEHHS 0CalOBHX
MOPIiJT BAXKIIMBE SIK B HAYKOBOMY, TaK 1 HPAaKTHYHOMY BiJTHOIIEHHI.

KokeH meHb MIJIBHOHM TOH BIJKIaJiB BUHOCHUTBHCS B 03€pa, JACIBTH,
okeaHiuHi Oacelinu. HalikpynHsima piuka cBity Miccicimi nepeHacuTts i
BiIKIagae mopiuyHo Oimst 3,2 KM® BiAkiagiB. Benmuka KUIBKICTh TICKy i
rpaBifo, MO MEPEHOCATHCS PiUKaMH, MEPIOUYHO BiTKIAAAETHCA Y BUTIISII
mimanux OapiB, ocTpoBiB abo miapiB B 3acTiiiHMX AinsHKax pyces. Ll
HEJIOBIOBIYHI BIIKJIaJ MOXYTh 3HOBY 3MUBATHUCS IiJl 9ac I1aBOJIKa, KOJH 1X
00’eM, 1 HIBHAKICTH IOTOKY 3pOCTalOTh. B TakoMy BHIIAJIKy BiIKJIaan
MEPeBIKIAAI0TECS HA iHII Micid. ToMy Ha CyIHOXITHHX pidkax
OpraHi3oBaHa IIOCTifiHA CiIy’)k0a CIIOCTEPEXEHHS, CKIAJAlOThCs KapTh
MepeMilIeHHs JOHHHUX BIAKIAIIB, TPOdisi piYKOBOTO JHA, SKi 3MIHIOFOTHCS,
JUTS 3am00iraHHs aBapiil i MOCAAKH HA MUTHHY CYAEH PiYKOBOTO (IIOTY.



Kurtomupcobka
noJitexHika

MIHICTEPCTBO OCBITU I HAYKM YKPATHU ®-23.05-
JEPKABHHUM YHIBEPCUTET < KUTOMHUPCBHKA ITOJITEXHIKA» 05.01/184.00.1/
Cucrema ynpas.iinns sikictio Bianosinae ICTY I1SO 9001:2015 MB/OK7-2021
Exszemnuap Ne 1 Apx 97/ 56

5.1. BuBiTpioBaHHs

TBepai mopoau, SKi BUXOAATH HAa IIOBEPXHIO, HA3HBAIOTHCS KOPIHHUMU
nopojamu. BoHu 3a3Buuail po30OMTI TPIIMHAMU 1 MOKPHUTI ITyXKUM
MarepianoM — HaHocamu. llell MaTepian ckianaeTbcs 3 4aCTUHOK Pi3HOTO
poO3Mipy, SIKi YTBOPWJIMCS 3 MIJACTHJIAIOYMX KOPIHHHMX Tmopin abo 3
Yy)KOpIIHOTO Marepiany, o OyB IPHHECEHUH BITPOM, BOJIOIO 200 JHOJIOM.
[pouec pyitHyBaHHS 1 3MiHM KOPIHHHX ITOPi HOCUTh Ha3BY GUGIMPIOGAHH.
Po3risiHeMO THITH BHBITPIOBaHHSI.

5.1.1. @isuune susimprosanms

Bopna, ska 3amep3ae B mopax i TpIIIMHAX, HaMaraeTbCsl 3pYyHHYBaTH
MIOpOAY, Tak sIK MPH 3aMep3aHHI BOHA 301IbHIyeThCs B 00°eMi Ha 9 %, 1 B
mporeci 11 KpHcTami3amii CTBOPIOETHCS BUCOKHN THUCK. JIiI pO3KIMHIOE 1
pyHHY€e MOpPOIy, OCOOIMBO BXKE MOCIAONCHY TPIIIMHAMH a00 3adYeIuieHY
BUBITPIOBaHHSIM. TakuM YHHOM JIETKO MOJPiOHIOIOTHCS TIOPOJIHU 3 BUCOKOIO
MOPHCTICTIO, HANpPHKJIAJ, MICKOBUKH ab0 4YacTKOBO 3MiHEHHI IMOPOIH.
HarpiBaHHs Ta 0XOJIOKCHHS TOPOAM TAKOX CIpHse i po3TpickyBaHHI0. B
pe3yabTaTi XIMIYHUX PEakiliid MiHEpaliB 3 KAUCHEM, BOJOKO 1 BYIJICKHUCIIHM
ra3oM BHHHMKAIOTh HOBI MiHepaiH, siKi 301JbLIYIOTh 00’€M MOPOJHM 1 IIIOTh
MOI0HO JILOJOBHUM KIIMHAM.

Pocrmuam i TBapuHH BigirparOTh TOMITHY pollb Y  (Qi3HIHOMY
BHBiTpIOBaHHI. KOpIHHA MpopocTae B TPIIIUHM 1 YIICTHHA Ta BUIITOBXYIOTh
IIMaTKM TOPOJIM BBEPX 1 B CTOPOHHM TaK camo, SK BOHH MiAHIMAIOTH i
po3naMyioTh acanbToBi TpOTyapu. JSIKImo BiTep BaJUTh JepeBa 3
KOpiHHSAIM, OTOJIEHI TOpPOAM IiUITAlOTh MOAAJBLIIOMY pYyHHYBaHHIO.
JesinTerpauii mopij copusie pUTTIO HIp TBapuHAMH 1 BHUTONTYBaHH:I
POCIIMHHOTO TOKPUBY KPYNMHHMMH TBapuHaMmu. JItogau poOisTh BUIMKH ISt
JIOpIir, MPOXOJATh TYHEJl B Topax, po3poOJsIIOTH Kap’€pu 1 PYAHHUKH i
00poOIISAIOTh 3eMIII0. 3HUIICHHS JAEPHY Ha LUIMHI, BUPYOKa JIiCy 1 KyILiB,
3HMIICHHS POCIMHHOCTI BOTHEM TMOPYIIYIOTH OallaHC MiX PO3BHTKOM
POCIMHHOTO MTOKPUBY, BUBITPIOBAHHAM 1 €PO3i€I0 IPYHTY, BUKIHKAIOYN IPU
bOMY MPUIIBUALICHHS €po3ii 1 TIOHOBIIIOIOYN BUBITPIOBAHHS Ha BEIMKHX
TUTOIIAX.

5.1.2. Ximiune usimprogarmsi

Le npouec pyitHyBaHHS, PU SIKOMY MOPOIH PO3IMATAIOTHCS BHACIHIOK
XIMIYHOi 3MiHM MiHepaliB, sKi iX CKiajgarTh. [lopomu po3KIagaroThCA,
KON MiHepanH, siKi iX yTBOPIOIOTH, MiJHAIOTHCSA TiApONi3y, TrimpaTamii,
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KapOoHi3amii, po3unMHEHHS 1 OKHWCHEHHsA. HaBememMo TpHKIand XiMigHHX
peaxIiif, o BiIOyBaIOTHCS MPH IILOMY.

lioponiz pyliHye aTOMHY CTPYKTypy KpHUCTaJIi4YHUX MiHEpaiB,
0CcOOIMBO CHIIIKATIB, 3aBJSAKH Jii BOIM 1 pO3UMHEHUX B Hiil ioHIB. TBepui
MOJIBOBI [INATH BUBITPIOIOTHCS 10 KAOMIHITY (ITIMHUCTOTO MiHEpamty):

2K(AISis0g) +3H,0  +2CO, =AlSi,Os(OH), +H,Si0, +2KHCO;,
OpTOKJIa3 BOJA JIBOOKHC KaOJIHIT KpeMHe GikapOoHat
BYIJICLIO KHCIIOTa Ko
CaAlSi,0  +3H,0 +2C0O, =AlSi,05(0H), +
Ca(H COg)z
AHOPTHUT BOJa JIBOOKHC KaOJIiHIT OikapOoHaT
BYTJIELIIO KaJIbIIif0

Tiopamauyis — ue XiMiuHe NPHEAHAHHS BOIM JIO MiHEpaliB TipCHKUX
nopin. Peakuii rimpartamii 31e0inbnioro 00OpoTHI; 3BOPOTHA peakiis
Ha3UBA€ETbCA Oeciopamauiero. Tlpuxian rimpartarii — yTBOpEHHS TimlCy 3
aHTIAPUTY:

CaSO, + 2H,0 CaSO,2H,0

AHT1IPHUT BOJA rimc
MaxkcuMmanpHe YHCIO MOJEKYJd BOIOM Bimome B Mipalimrty
Na,SO,-10H,0.
Kapoonizayin — mpouec XIMIYHOTO pO3KJIaJaHHSA, KON KPHCTAIA
BCTYNAIOTh B  PpEakmil0o 3 TPUPOAHUMH BOJAMH, SKI HACHUCHI

BYTJICKHCIO0TOR. IIpu 11bOMY YTBOPIOIOTHCS KapOoHat i GikapOonaTu. Bci

MOBEPXHEBI BOJM MICTSTh BYIJIEKUCIHH ra3, SKMH Nocrymnae 3 arMochepn

a00 3 POCIMHHOI PCYOBHMHH, IO PO3KIANAETHCS B IPYHTI. Po3uuHEHUi

BYIJIEKUCIIMH Ta3 pearye 3 BOJIOK, YTBOPIOIOYH IPH LILOMY BYTJIEKHCIIOTY:
Hzo + COZ = HzCOg.

Taka BoJja € aKTHBHUM areHTOM BHBITPIOBaHHS.

Po3uunenns. Bony, 1o MiCTUTH BYIJTIEKHCIIOTY, JyXe OaraTo, 1 B Takii
BOJli PO3UMHAIOTHCS OikapOOHATH KaJIbIlilo, MarHito, HaTpito i kamiro. OTxKe,
PO3YMHEHHS INX PEYOBHH BiOYBAETHCS pa3oM 3 KapOOHi3alli€lo 1 Bimirpae
KJIFOYOBY POJIb B XIMIYHOMY BUBITPIOBAaHHI IOPiJ, Tak NMPH IbOMY 3 HHX
BUJIAJIAIOThCS JIeIKi KOMIOHEHTH. B TIOBEepXHEBMX BOJaX MiCTHTBCS
HabaraTo Oinblie po3unHEHHX OikapOOHATIB, HIK CYIb(DIIB YU XJIOPHIIB.
Jlesiki MOpOaM PO3YMHSIOTHCS OCOOJIMBO JIETKO, HAMPUKIIAA KaM’ siHa Cillb 1
rifc; AOJOMITH, BAaIHSAKKA 1 MapMypu. Po3uMHEHHS BamHSIKOBHX MAacHBIB
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YacTO IPHU3BOJUTH IO YTBOPEHHS XHMEPHHX Iedep BEeIHYEe3HOTo 00’eMmy,
TaK 3BaHHUX Kapcmosux neuep. Hampuxian, xapcroBa BUpBa, NOCIiIKEHA
micys kKaTacTpoiyHOTO 00Bay MOBEpXHi 3eMii B TpynHi 1972 p. B 0Kpy3i
Hen6i mraty Anabama B CILA, mana goBxuny 140 m, mmpuny 115 M i
rouny 50 M.

OKucienHns B TEOJIOTIYHOMY CEHCl — Lie peakllisi KHCHIO 3 MiHepajaMH,
0coONMMBO 13 3ai30BMICHUMHU MiHepajdaMu. THHOBa peaxiiisi OKUCIECHHS
BiZOyBaETHCS MPY BUBITPIOBAaHHI OJIIBIHY:

2MgFeSiO, +2H,0 +1/20, +4H,CO; =Fe;0; +2Mg(HCO3),;  +2H,SiO,
OJTiBiH BOJA KHCEHb ByTJIE TeMaTHT PO3YNHHHI PO3YHHHA
KHCIIOTa 6ikapOoHAT MarHio KpeMHe

Kuciora

[lepeBaxkaHHss TpomeciB (Qi3UIHOT0 ab0 XIMIYHOTO BHBITPIOBaHHS
3aJISKUTH BiJl KIIMATY: JKapKOro, IOMIPHOTO YU XOJIOZHOTO, BOJIOTOro abo
cyxoro (apumHoro). Ha BUBITpIOBaHHS B TipCBKHX paiiOHaX BIUIMBAIOTh
MICIeBl KJTIMAaTHYHI YMOBH, AKi 3aJIe)KaTh BiJ BHCOTH HAJ piBHEM MOpS,
reorpa¢iuHOi HMIMPOTH 1 KIJIBKOCTI omaaiB. Bmict Bomorm B atmocdepi
3aJIeXKHUTh BiJ] OJIM3BKOCTI JI0 MOPsI, TAaHIBHUX BITPiB, BUCOTH XMap 1 T.II.

5.1.3. Opeaniune eugimpiosanns

PocnauHu i TBApUHU JIONIOMAratoTh He TUIBKU (Pi3MYHOMY pyHHYBaHHIO,
ale 1 XIMIYHOMY pO3KJIaxmy, i BiIOyBaeThCS e ACKIIBKOMa CIOCOOaMHU.
JInmaitHuky, sIKi IEPIIMMU MTOCENISIOTHCS Ha OTOJIEHiH MOpoIi, HOTIMHAIOTh
3 Hel MeBHI XIMiYHI pedoBMHH 1 po3’imarote mopoxy. KopiHHS iHIIHX
POCIVH BHUAAISIOTH HOBI TOpLii HeopraHiyHOro Marepiamy. Ilpu
PO3KJIaZaHHI OpPTaHIKH YTBOPIOIOTHCS OpPTaHiuHI KHUCIIOTH, B MPHUCYTHOCTI
SIKMX TOMITHO MiJBUINYETHCS PO3YMHHICTH KBapIly, 3alliza, amroMiHio. B
pe3ynbTaTi  KUTTENSUIBHOCTI  MUIBSAPIIB  YCIOAMCYIIMX  OakTepiid
YTBOPIOETHCS aMiakK, a30THA KHUCIJIOTA, BYTJIEKHCIHHA Ta3 Ta iHIII XiMi4HI
PEYOBHHY, 10 BIUIMBAIOTH HA 3MiHY MOPif i GOpMyBaHHS IPYHTY.

Kinnesuil pe3ynpTaT BCiX THIIIB BHBITPIOBAHHA — YTBOPEHHS IPYHTIB.
Ipynm — 1e CyKyIHICTh MiHEPAIBHOI i OPraHiuYHOi PEYOBHMHH, IPYHTOBUX
OpraHi3MiB, TOBITPS 1 BOIH, fKa 3[aTHa MATPUMYBATH picT pociuH. B
(opMyBaHHI I'PYHTIB BU3HAayaJlbHE 3HAUYEHHS MAlOTh KJIIMaT, POCIMHHICTB,
I'PYHTOBI OpraHi3Mu, penbed, MaTepUHCHKI MOPO/H 1 Jac.
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5.2. Jl:xkepesia 0caioBoro Marepiany

Tepuzenni 6ioknadu. B 1m0 Tpymy BXOAWTH BeCh Martepiall, SKUH
MOCTYIHA€E 3 CyXoJoidy. TepureHHi BiAKIagu CKIANAIOTBHCS SK 3 TBEPIHMX
YACTUHOK, TaK 1 3 XIMIYHO OCaPKCHOI PCUOBMHU (KapOOHATH KaJbINIO 1
MarHiro, OKCHIM 3aJliza i Maprasio, Gpocdary, XJIOpuIy, HITpaTH). Jeski
HEeOopraHivHi BiJKJIaaHM, SKi BUIQAAIOTh i3 PO3UMHIB, 3 TPYIHOIIAMH MOXXHA
BIIPI3HUTH BiJ aAHAJIOTIYHMX 33 CKIQJOM BIIKIAMiB OiOXIMIYHOTO
MOXO/DKeHHs. TepureHHuil Mmarepianl € TPOAYKTOM BHUBITPIOBaHHS 1
PO3MUBaHHS TiPCHKUX TOPIJT BCIX THITIB.

Bioknaou opeaniunozo noxooxcennsa. PoO3pi3HAIOT [Ba BUAH
OpPraHOTE€HHMX BiJKJIaAiB. B oJHOMY BHITaZKy BOHM CKJIAZCHI CKEICTHHUMHU
YacTHHAMH OpPTaHi3MiB, TaKMMH, K KICTKH, 3yOH, MYILI MOIIOCKIB a0o
npoctimmx (dopaminipep, pamiodspiii — TBepaUH 3OBHIMIHIA CKeneT
KpuxiTHUX Oe3xpeberHux). Lli yTBOpPEeHHsI mpeACTaBicHI KapOOHATOM
Kalplilo 1 MaHito, gocdaramu, OKCHAAMH 3aji3a 1 KpeMHito. B npyrom
BUIAJKy OpPraHOTEHHI BIJKIaAM CKIAIalOThCS 3 BYIJICLEBOI PEYOBHHHU
CTBOPEHOI pocCiMHAMK. Bifkiaad Takoro MOXOKCHHS 3a3BUYall CKIaaeHI
O1b11 200 MEHII PO3KJIaJEHUMH POCIMHHUMU 3aIHIIKAMHU.

Bigxiiaan ByJIKaHIYHOTO MOXOJDKEHHS CKJIAAAlOThCs 3 Marepiainy, sKuii
YTBOPHBCS TIPH BUBEPKCHHI BYJIKAHIB 1 BIIKIABCS Y BHUIVAII OCAJIOBHX
mrapiB Ha cymi abo B akBaTOpisxX. BOHM CKiTajgeHi TOHKWM BYJIKaHIYHHM
TOTIeNIOM, MWIOM abo OinbIl KpPYIMHHUMH YacTHHKaMH, a B OKPEMHX
BUNAaJKaxX — MPOJYKTaMH pPO3MHUBY JIABOBHX IIOTOKiB. Marepian
BYJIKaHIYHOTO TTOXOJPKEHHS 3a3BUYail MEPEeMILIy€eThCs 3 IHIINM YJIaMKOBUM
TEPUTEHHUM MaTepiaoM.

OcaznoBuii MaTepial MarMaTHYHOTO MOXO/KEHHS TEePEHOCUTHCS Yy
BUTJISIII PO3YMHIB abo CycHeH3ii raps4uMH MarMaTUYHHUMHU BOJAMH.
YacTrHa 1IHOTO MaTepiajy Jocsrae MOBEPXHI B MICISIX BUXOJY Tapsuux
JDKEpea 1 Trei3epiB, BOAM SKAX MOXKYTh HAKOMUYYBATH BIIKIATH Ha
moBepxHi 3emii. Hanpukian, B €U10yCTOHCHKOMY HAI[lOHAIEHOMY IapKy
CIIIA 3 rapsdoi BoaM Tei3epiB ocigac KapOOHAT KajbIlilo, SKHH
Ha3MBAETHCS TpaBepTHHOM. OCKUIBKM BOAa 3 JDKEpEN BHIMBAETHCS
NPOTATOM  TPUBAJIOTO  Yacy, IpPUTOMY HEpIBHOMIpHO, OUIbLIICTH
TPaBEPTHHIB BIIKJIANAETHCS B (OpMi Tepac, SIKi NMOKPHUBAIOTH IUIOILY B
JeKibKa KBajpaTHHX KutomerpiB. B mkepemax Jleiik B IlBeiinapii
IIOPIYHO OCIA€ THCAYi TOH TIICy. B iHIHMX MICHSX BIAKIATAFOTHECS OKCHIN
3aji3a 1 Marsilo, XJOpWJ Hartpiioo, cyiabdigu meraniB, kapOOHAT HaTpio,
cipka.
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Mamepian nezemnozo nox003cenHs TIOCTYNAE 3 KOCMIYHOTO TPOCTOPY
i € TPOAYKTOM pYHHYBaHHS METCOPHUTIB, AKi IMPOXOAATH HYepe3 3eMHY
aTMocdepy. Lli YacTHHKY BIIKIANAIOTHCS Y BUTIISAL Ty’Ke TOHKOTO MUY Ha
cymi i Ha MOpi. 3BHYAliHO, HA CYXOJOJi Cepel IHIIUX BINKIAMIB TaKHA
MaTepial 3HANTH TPAKTHYHO HEMOXIUBO, MPOTE HAa IMOBEPXHI JILOIIB B
AHTapKTUI BiH PO3MI3HAETHCS 3HAYHO JIETIIE.

IcHye nexinbka MiAXoiB 10 PO3MOALTY 0CaJ0BHX MOPIJ Ha Tpynu. Ase
BCl JOCTIAHMKH BH3HAIOTh, IO HAHWOLIBII 00’€KTHMBHOIO € TeHETHYHA
knacuikamis, B AKii 32 MOXOMHKEHHSIM BUAULIIOTh YIaMKOBi, XeMOTCHHI 1
OpraHoreHHi nopojau. B Takomy mopsiaky ix i po3riistHeMo.

5.3. YaamkoBi ocagoBi mopoau

3a BeNWYMHOIO yNaMKiB TBEpIi NMPOAYKTH BHBITPIOBAHHSA OyBarOTH Bix
KPYITHUX OpwJI M0 HaWApiOHIMWX TMHHUCTHX 4YacTHHOK. Lli yTBOpeHHS,
nepeMilieHi B Ipoleci eposii, Ha3UBAaIOThCS YJIAMKOBUMH HOPOJAMH.
Bennuesni Onoku 1 OpWiM IepecyBarOThCS BaXKKO, B TOW Hac SK
HaAWJPIOHIIII YAaCTHMHKU TIEPEHOCSATHCS Ha COTHI KUTOMETpIB 3a Mexi
cyxomony 1 BigkmamaroThess B Mopi. Kpymui  ymamku  mig wac
TPAaHCIIOPTYBAaHHS BIiJICTAIOTh B CBOEMY pYCl 1 3a3HalOTh IOBTOPHOTO
BHUBITPIOBaHHA. B pe3ympTaTi ynaMKOBHH MaTepial COpTyeThCs 1
HAKOMIMYIYEThCA y BHUTISAAL BIiOKJIAiB, SIKi CKIQHAIOTBCA 3 YaCTHHOK
MpHUOIM3HO OJHAKOBOTO po3Mipy. Ilpu mpomy dopmyroTees yramxosi abo
Kkracmuyni nopoau (tadim. 5.1).

Tabauysn 5.1
Ynaamxoei (knacmuuni) cipcoki nopoou

Po3mip Myxxi 3uemeHTOBaHI OcHoBHi

yJAaMKiB, oOkaraHi HeoOKaTaHi oOKkartaHi HeoOKaTaHi = CTPYKTYpH
MM

Oinb1e .
BaIyHH Opmn niceiToBi

100 KOHIJIOMEpaT Spexdi (rpy6o

. KUist Iy -

10-100  rameyHHK ieOiHb p pyoo
e . YIIaMKOBI)

2-10 rpasiit JKOPCTBa TpaBeiT

. . TICaMiTOB1

0,1-2 IMCOK MMCKOBHK . .
(minmaHi)
. aJIeBPUTOBI

0,01-0,1 aJeBpUT aJeBpOIT P .
(MymyBarti)

MeHIIe - ApLiTiT MIETITOBI
0,01 P (TMHUCTI
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Posmymieni BikIaay B MOJANBIIOMY YIIUTBHSIOTECS 1 IEPETBOPIOIOTHCS
B MOPOJY, TOOTO MPOXOAATH CTanito simughikayii. IIpocTip MiX yraMkaMu
3allOBHIOETHCS  APIOHMMH  TINIMHUCTHUMH  YacTHHKaMH 1 XIMIYHUMH
CHOJNyKaMu, sKi BHIAJAIOTh 3 BOAM. PedyoBHHA, sKa 3alOBHIOE MOPH,
Ha3MBAETBCSl YeMeHmMoM. 3a CKJIJOM IieMeHT OyBae KapOOHaTHUIA,
KPEMEHHUCTHH, INIMHUCTHH, 3aT13UCTHH.

SIkmo piuka po3BaHTaXXyeThCs B OaceiiH 13 CIOKIHHOI BOJOIO, IpaBiiHi
YaCTHHKM BIiJKJIQJAIOTBCS OLIst Oepery, IMICOK TPOXH Hajii, a MyJ imie
nanpnie Bin Oepery. TakuMm 4WHOM, 30HM 3 yJaMKaMH Pi3HOI BETMYMHHU
PO3TaIIOBYIOTHCSI  TTOCIIIOBHO YTBOPIOIOYHM CMYTH, SKI IPUOIH3HO
mapaienbHi 1o Oepera. L{s imeanpHa cxeMa HAKONMWYEHHS BIOKIAIIB 9acToO
MOPYIIYEThCS 3aBISKHA 3MiHHIN KUTBKOCTI BIAKIIAAIB, SKi MMOCTYMAOTh i il
XBUIB 1 Tewiid. ToMy maTepian y Bigkinagax pigko OyBae OqHODPITHUM, TOOTO
BizcopToBaHnM. COpTYBaHHS 3a BEIWYMHOIO BHSBIIETHCS HEJOCKOHAINM
yepe3 pi3HHLIO B (GOpMi i NMUTOMIH Ba3li YaCTWHOK, Hecrauy dvacy Juis
3aBEpINCHHS TMPOLECY MPHUPOJHOTO COPTYBAHHSA, 3MIHH B PEKUMI
TPaHCIIOPTYBaHHSI.

Banynu mmpoko pO3MOBCIO/PKEHI cepell JbOJAOBHKOBUX Y TBOPEHb B
ripcbkuX o0nacTsxX. Y BHIIAJKy BHHOCY JpiOHOTO MaTepiany Ha MiCLEBOCTI
YTBOPIOIOTHCS CBOEPINHI TaHAITA(TH — BaTyHHI TOJISL.

Konenomepam — 31eMeHTOBaHa IMOPOAA, KA CKIIANAETHCS 3 YJIAMKIiB
kpynHime 10 mm. Cxiag raiekd i HEMEHTy MOXKe OyTH pi3HOMAaHITHHM.
Konrnomepatn, ski 3amdraroTh B OCHOBI cepii BIOKITaiB, HA3UBAIOTh
0a3aTbHIMU 1 BKa3yIOTh Ha PO3MHUB i YMOBH MIJTKOBOJIIS.

bpexuii yTBOPIOIOTBCSA B pe3yNbTaTi 00BaliB, 3CyBiB, BIIIYTOBYBaHHS, a
TAKOX IPU TEKTOHIYHUX pyxax (TEeKTOHIYHa Opekdis) 1 ByJIKaHIYHIN
JIsIbHOCTI (ByJIKaHIYHA OpeKyis).

L]e6inb yTBOPIOETHCS MPHU MEXaHIYHOMY PYHHYBaHHI TipChbKHX MOpin i
HAKOMHMYYETHCS OIS T JHIXKb CXUIIB.

TIaneynux i epagiti yTBOPIOIOTHCS TPH TEPEHOCI YINaMKiB BOJHUMH
nmoTokamu abo B pe3ysbTaTi Jii MOpChKOro mpubor. B mporeci mepenocy
yJIaMKH OOKauyyloThcsl, HAOyBarOUM T'apHO BIiJIOJIIPOBaHI OKPYrii (HOpPMH.
3a cBOIM IOXO/KEHHSM TalleYHUK 1 T'paBii MOXYTb OYyTH pIUYKOBHM,
03€pHHUM, MOPCHKUM, JIbOJIOBUKOBUM.

Ilickosux — 31eMEHTOBaHa 1OpoJia 3 4aCTHHOK po3mipom 0,1-2 mMm. B
Oi7BpIIOCTI BUNAJKIB 3epHA IICKY SIBISIFOTH COOOIO KBapll, TaK sIK BiH JIyXKe
TBEpAMH, XIMIYHO CTIMKMH 1 TOMy Kpallle iHIIMX MiHepaliB 30epiraerbcs
pu pyWHyBaHHI. MOHOMIKTOBI MiCKOBHUKH CKJIAaJAlOTBCS 3 OIJHOTO THILY
MOpif, OJTOMIKTOBI 3 JIBOX, a MOJIMIKTOBI 3 TPhOX 1 OiNbIIe THUIIB MOPiA.
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[MickoBUKYM MOIISAIOTH Ha MpiOHO3epHHCTI (3epHA po3mipom 0,1-0,25 Mm),
cepenupozeprucTi (0,25-0,5 mm) i kpymHO3epHHUCTI (0,5-2 MM).

3epHa anesponimy Hyxe IpiOHi, MO0 iX MoxkHa Oyino mobauuTH
HE030pOEHNM OKOM, aje ajieBpOJIT IOpcTKUil Ha noTuk. lllapyBaricT B
aneBpoJiTax OyBae jJyKe TOHKA, 1 BHACHIZIOK LbOTO Bi3yaJIbHO HE 3aBXKAU 3
BIICBHEHICTIO MOKHA BiIPI3HUTH al€BPOJIITH BiJ apriIiTiB.

Tunucmi nopoou 3aiiMaroTh MPOMIKHE TOJIOKEHHS MUK YJIAMKOBUMH 1
XEMOTCHHHMH TIOpoJiaMy. Pe4oBMHa TIIMHUCTUX MOpPiN JAyKe CKiIagHa i
pi3Ha 3a cBOiM moxo/ukeHHAM. lLle cymimr marepiany, SKuif yTBOPHBCS Ha
CyXOJOoJNi B KOpaxX BHBITPIOBAaHHS 1 IpyHTaX, a MOTIM OyB 3HECEHWH B
OacefiHM HaKONMWYEHHS BIOKIAIIB 1 MiHepaliB, $AKi BHHUKIA TIpU
PpO3KpHCTaNi3amii KOJMOiqiB i OCa/KeHNX 3 ICTHHHHX PO3YMHIB. B rimHax
MOXKHA BH[IIUTUA TepUreHHi (ynamKoBi) i ayTurenHi (YyTBOpeHi Ha Miciii)
KOMITOHEHTH. 3a Cy4acHHUMH YSBJICHHSIMH, y Binkiaagax CBITOBOTO OkeaHy
NepeBaXKaloTh TEPUTCHHI TJMHU. AYTHUI€HHI IVIMHM 3aiiMaroTh MijaJieriie
CTaHOBHUINE. 3a MIHEPaIbHUM CKJIaJOM pO3DPI3HSAIOTH MOHOMiHEpalbHi
(xaouiHITOBI, T'1IPOCIIFOTUCTI, MOHTMOPHIIOHITOBI, XJIOPUTOBI)
oJirOMiHepayibHI 1  MOJIMIHEpaJIbHI TINIMHK 1 TJIMHUCTI  MOPOJH.
3uemenToBani (JIiTH(iKOBaH1) TIMHA HA3UBAKOTh APILAimami.

3BHUaifHO, B MPHPOII HE ICHYE YUCTHX IIICKiB, AJEBPHUTIB 1 TIHUH.
3a3Buuaii BOHM 3YCTPIYalOTBCA Yy BUIJLAI CYMINI 3 TMepeBaKaHHSIM
YAaCTHHOK SIKOTOCh po3Mipy. Barosuii BMicT K0xHOI (hpakilii BU3SHAYAIOTH 32
JOIIOMOTOI0 CHTOBOTO aHamizy. Ha3By Biakmamy i mopoai HaroTh 3a
NIepEBaYKHOIO CKJIAJI0BOIO, HAIIPUKJIA/L: TIIMHA ITIaHa, aIeBPHUT TIIMHUCTHH.

Sxmo B nmopoxi Bix 10 no 30 % rmuHM, a iHIIA Maca MPUXOIUTHCSA Ha
QJIEBPUT 1 MiCOK, T Ha3uBaKOTh cyerunkom. Komu BMicT rauHucTOl (pakiil
ckianae Bcboro 5—-10 %, mopona HasuBaeThesi cynickom. I[Ipyu BU3HaYeHHI
IUIACTUYHOCTI BIAKIAA 3aMIilIyIOTh 3 BOJIOIO B TICTO 1 PO3KOUYIOTH MiX
nanpisMi. CrpaBxHI TIHHA PO3KOYYIOTECS B JIy’K€ TOHKY HHUTKY (TOHIIE
2-3 MM), CYTJIMHKHM B O1JIbII TOBCTY, JiaMeTpoM Oliblie 2—3 MM, a CyIiCKH
HE pO3KOYYIOThCA. TOBIIMHA HUTKH € BHMIPOM TJIWHUCTOCTI 1
TUTACTUYHOCTI.

B paifoHax poO3BHTKY BYJIKaHIYHOI IISUIBHOCTI Yy BIAKJIaZaxX 3aBXIU
MICTUTBCSl BYJKaHIYHWE momii. SIKmo nomeny, TOOTO MipOKIACTHYHOTO
Marepianry, MEHIIE IOJIOBUHH, TO BIJKJIAAM Ha3WBAIOTHCS Ty()OTCHHUMH —
mygozcennuil nicox, mygozennuii anreepum, mygozcenna eauna. Komm
KIJIbKICTh BYJIKAHOT€HHOro Matepianmy mnepesuinye 50 %, posmymieHy
TOpOAY HA3WUBAIOTh.  RMiWAHUU  GVIKAHIYHULL  NONIN,  ANe8PUMOBULL
BYIKAHIYHULL NONIL; IUHUCIIUUL 8YIKAHIYHUL NONLI.
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VY Bunanky mitugikamii ByJKaHOTCHHI TOPOIU HA3HUBAIOTHCSA myghimamu
(sxmo  mipokmacTuuHux ymamkiB  50-90 %) a6o mygamu (sKmo
nipokiactiB Oinbrre 90 %).

3 ynaMKOBMMHM IOpPOJaMH IIOB’s13aHI PO3CHUIIHI pojoBuIia. BoHuM
YTBOPIOIOTBCSL 32 pPaxyHOK HAKOIHMYEHHS NPOJYKTIB  pyHHYBaHHS
PI3HOMaHITHUX TiPCBKUX MOPIiJ, cepell SIKHX MOXKYTh MICTHTHCS MiHEpay,
10 MaroTh NPOMHUCIIOBE 3Ha4YeHHsS. Poscunni podosuwja (GOpMYIOTHCS B
mpoleci HepeHocy 1 COPTYBaHHS 3a IHMTOMOIO Barol0 ITOBEPXHEBHMHU
BOJIaMHU yIAMKiB, SKi MICTATh KOPHCHI MiHepamu. B pe3ynprari KOpHCHI
MiHepaau KOHLEHTPYIOTECS B OKPEMHX MICHSX PO3CHNUINA. TaKuM ILIIXOM
3a paxyHOK pyHHYBaHHS KOPIHHHUX IIOpif, SKi MICTITh HaBiTh
HETPOMHMCIIOBI KOHLICHTPALil KOPUCHHUX MIHEpPaliB, MOXKYTh YTBOPIOBATUCS
NPOMUCTOBI PO3CUNHI pOO0BUWYa, TOOTO POIOBHIIA 3 TAKOIO KOHIICHTPAIi€0
KOPHUCHOTO MiHepaly, IpH sKiii HOT0 €KOHOMIYHO JOLTBHO PO3pOOIATH.
Konyenmpayis xopucnozo minepany 3a3Budail BU3HA4a€THCS HOIO BMICTOM
Ha OJIHY TOHY a00 OJMH KyOIYHHU METp MOPOMAHU. 3alIe)KHO BIJ TOTO, SIKHI
KOPUCHUI MiHepall MICTATh PpO3CUNHMING, BOHH IOAUISAIOTBCS HA
30JIOTOHOCHI, IIJIATHHOHOCHI, OJIOBOHOCHI, aJIMa30HOCHI Ta iH.

[[le6iHp MIUPOKO 3aCTOCOBYEThCSA K OajnacTHUil Marepian B
OymiBHHITBI, OCOONMBO TpPH CHOPYMKCHHI 3aJi3HHYHUX MNUIAXIB 1
moceHuX nmopir. ['aneyHuk i rpaBiit — BiqMiHHHN OyHiBeNBHHIA MaTepial,
SIKMH IMIMPOKO BHKOPHCTOBYIOTH B SIKOCTI HAallOBHIOBadya AJsi OETOHY i B
OymiBHHIITBI aBTOMOOIIEHUX JOPIT.

[muHM 3maTHI YTBOPIOBAaTH 3 BOJOIO IIACTOIOMIOHI MacH pi3HOL
KOHCHCTEHIIii, 37aTHi 30epirati ¢opmy 1 mpu oOmanroBaHHI HaOyBaTH
KaM’siHy MIIHICTh. L[ BIACTHBICTh MJIMH IIMPOKO 3aCTOCOBYETHCS B
KepaMidHiil TPOMHCIIOBOCTI /AJIsl BATOTOBJICHHS Pi3HOMAHITHOTO MOCYAY 1 B
OyIiBHHLTBI JUIsi BUTOTOBJEHHs Leriy. KaoniHiTOBI i MOHTMOPHJIOHITOBI
[JINHA BUKOPUCTOBYIOTB JIJIsl BATOTOBJICHHS OYPOBHX PO3YHHIB.

[TickOBHKH € KOJIEKTOpaMu Ha(TH i ra3y, BYTJICBOJHI HAKOMTUIYIOTHCS B
iX MOPOBOMY MPOCTOpi. ApPrimiTH— MOKPUBHI MOPOIM TOKIAAiB HapTH i
razy.

5.4. XemorenHni ocagoBi mopoan

[Tpn nocsirHeHHi 1OCTaTHHO BHCOKOT KOHIEHTpALlil BU3HAUYCHHUX 10HIB B
PO3UYMHI MOXKE pO3IOYATHUCS BHIIAJAHHA XIMIYHOTO oOcajky. PedoBuHa,
PO3YMHEHa B TIpOlieci BUBITPIOBAHHS 1 IEPEHECEHA B PO3ZYMHEHOMY BHTJISI,
3a3BUYAil JlocATaE MOpsI paHille, HiXK 1i KOHIIEHTpAIisl CTaHe JTOCTATHHOIO
JUIsl BUTIAJJaHHS B 0CaJOK. MOpe CIIy>KUTb, BiJIIOBIJHO, BEIMKOIO KOMOPOIO
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UL PO3YMHEHOTO Martepiamy. B pesymbraTi WacTWHa HHOTO MaTtepiary
ocia€e, YTBOPIOIOYM IMapHd XEMOTEHHHX BigkiamiB. Jlo XeMOTEeHHHX
BiJIKJIa](IB HAJICX)KATh HACTYITHI OCaJIOBI MOPOJIH.

Cepen xkapbowamuux nopio HaWOIIBII TOUIMPECHHUMH € BaIHAK i
JIOJIOMIT. Banmusx CKIaga€eTbcsi TOJOBHUM YHHOM 3 KapOOHATy KalblIilo,
NepeBaXKHO B ()OPMi KaJbLUTy. BaltHsIKM HAaKOITUUYIOTHCS B pe3yibTari abo
XIMIYHOT'O OCiIaHHS HEOPTaHIYHOTO KAIBIUTY, a00 HAKOMWYCHHS BEIHKOI
KIJIBKOCTI BamHSKOBHX YEpENalloK, a TaKoX INpH MOEIHAHHI IMX JBOX
mporeciB. YUCTI BamHAKA HAKOMUYYIOTHCS Y BIIHOCHO CIIOKIHHIA MIiKiit
BOJIi, B aKBaTOPIsAX, IPWIETIINX 0 HU3BKHUX NUITHOK CYyX0Joidy. B xomomHiit
BOJI PO3YHMHHICTh KapOOHATY KaJbIli0 MiIBHIIYETHCS, TOMY KapOOHATHI
BiIKJIagU HE YTBOPIOIOTHCS B IMIBHIYHUX MOPSAX. B MOPCBHKHX akBaTOPisSX
BAaIlHAKH OCifaroTh junre Ha rmbuHax mo 4 kM. ChpaBa B TOMYy, IO
Yeperaliky BiIMepJINX NIAHKTOHHUX OPTaHi3MIB 3 KaJIbLUTOBIM CKEJICTOM,
cAraloud MIMOWHU Oinst 4 KM, MOMAJalTh B 30HY XOJOJAHHX BOA 1
PO3YMHSIOTHCS.

SIKio y BamHsKax MPUCYTHS BEJIHMKA KiJIbKICTh INIMHUCTHX YaCTUHOK, TO
YTBOPIOETBCSI Mep2eib.

B kapcroBux mneuepax BiAOyBae€ThCsl PO3YMHEHHS BaIHAKY 1
MepeBiKIalaHAs WOTO y BUINIALN cmanakmumie (HAPOCTAIOTh y BUII
OypyJIbOK Ha CTelNsX) 1 cmanaemimie (HAPOCTAIOTH HA MiJJIO31 meyep).

Honomim — mopoma, sKa CKIQHaeTbCd 3 MiHEpaly JOJIOMITY
CaMg(COs3),. Must i yTBOpEHHS HEOOXiMHWI >Kapkuil TpomiuHuii ado
cyOTpomiyHmiA KirimMar. [IpH HACTYITHOMY PO3MHBAaHHI YJIaMKH JIOJIOMITY
MOXXYTh BUHOCUTHCS B MOPE 3 YTBOPECHHSM 3 HHX YJIaMKOBOi JOJOMITOBOT
MOPOAH.

3anisucmi  ymeopennsi.  Jlesiki  3adi30BMICHI ~MiHepalld  MOXYTb
HaKOMMYyBaTHCS XiMiyHMM muisixoM. Illapum abo koHueHTpamii JIIMOHITY
(BOAHMIA TiIpOOKCH 3atTi3a) MOXKYTh (hOpMyBaTuCs Ha JiHI 03ep abo OOIIT.
B jeskux TOBIIAX MOPCBKUX OCQJIOBHX TMOPiJ 3YCTPIYArOThCS IIapu
rematuty Fe,O; moTyxHicTIO B Jekiibka MeTpiB. 3aii3ucTHii kapOoHaT
cuneputr FeCOj3; Takok MOXe HaKONMMYYBAaTHCS Ha MUIKOBOAII B yMOBax
BiJTHOBJIIOBAaHOTO cepenoBuma. [losBa miputy FES, B ocaloBHX TipChbKUX
Mopojax TMOB’si3aHA 3 C PO3KIAJaHHSAM OpPTraHIYHUX 3aJIUIIKIB Y
BIZTHOBJIIOBAaHOMY CepeloBHIi. JJOMIIIKM MIpUTY B BYTULT NP CHIAIOBaHHI
NPUBOIATE A0 BHUKHAY B arMocdepy CipyaHuMX Ta3iB 1 yTBOPEHHS
«KHCJIOTHHX JIOIIIBY.

Dochamni nopoou. ®ocdatHi KOHKpeEIlii YTBOPIOIOTHCS Ha PO3KUIAHUX
mo BcboMy CBITOBOMY OKeaHi AUISTHKAaxX CY9acHOTO JTHa, Ha TriauOmHax 30—



Kurtomupcobka
noJitexHika

MIHICTEPCTBO OCBITU I HAVKU YKPATHU

®-23.05-

JEPKABHHUM YHIBEPCUTET < KUTOMHUPCBHKA ITOJITEXHIKA» 05.01/184.00.1/
Cucrema ynpas.iinns sikictio Bianosinae ICTY I1SO 9001:2015 MB/OK7-2021
Exszemnuap Ne 1 Apx 97/ 65

300 m. Ix remesuc ximiummii, Gioximiunmii a6o Gioremmmii. docdarhi
TTOPOIH MOXKYTh TAKOXK YTBOPIOBATHCS Ha THI 03ep a00 B IIMOOKOBOJHIX
30HaX MOpiB. Docgopumamu HAZUBAIOTHCS TOPOAM, SKi OUIBII HIXK
HATIOJIOBUHY CKJaneHi Qochatamu Kamnbliro. Binkmaau, ski MICTITh
(docop— HiHHA CHPOBHUHA JUI BUTOTOBJICHHS MiHEpaIbHUX JOOPHB.

Mapeanyesucmi  gioknaou. OKCUAW MapraHUio HAKONHYYIOTHCS Yy
BTSN KOHKpeIiil Ha Jui o3ep i B MOpi. 3rigHo 3 pospaxyHkami, Ha | kM
nHa Tuxoro okeany nmpuxomutbes 7300 T MapraHieBUX KOHKpeIiin. B Hux
Mmictutbest 24 % wmapranmio i 14 % 3amiza; 0HOYAacHO B HHUX HPHUCYTHI
JOCUTP IIiHHI €JIeMEHTH, TaKi sK HiKellb, Miib, K00ambT. BapTicTh 3amaciB
KOHKpeIiif 3 po3paxyHKy Ha | kM’ 1HA OLiHIOETBCS (PO Oitbire 2,35
MJIH. JI0JIapiB.

Kpemernucmi nopoou 3yctpidaroTbes siK B (popMi KOHKpeHiid y BamHIKaX
1 JoioMmiTax, Tak 1 y BHUIJIANI OKpeMHUX mmapiB. Kpewmius sBIsE cO00IO
arperatd KBapily, MIKpPOKPHCTaJIIYHOTO XallenoHy i amop¢Horo (omain)
KpeMmHe3eMy. B cydacHux Biakmamax HakomudeHHs onany SiO, -nH,0 wacto
BiZ0yBaeThCcs GioreHHUM HUIIXoM. EkcTparytoun kpemHe3eM 3 BoJl OaceliHy
celMMEHTallil, opraHi3aMu (miaromei, paaioyspii, KpeMHi€BI T'yOKH,
cuitikoarensTi) OyAyrOTh 3 OMally CKEJIETHI eIEMEHTH, sIKi OCiJaroTh Ha
nui.  ['nuOokoBoani  minsHkn  CBITOBOrO  OKEaHy 4acTO  IOKPHTI
KpEeMEHHCTHMH Bifkianamu. Ipenen — cnabo 31EMEHTOBaHa, JIyXkKe Jierka,
TOHKOIIOpPHCTA OMajoBa MOPOja, SIKa Majlo MICTUTh abo Maiibke 3aJMIICHA
opraniyHux pemrok. Omam MoXe ocifmaTh 3 BOA Teii3epiB B paiioHax
PO3BUTKY BYJKaHIuHOI mismbHOCTI. KpemeHucTi mopomu, siki 3abapBieHi
OKCHJIIaMH 3ajli3a i MapraHillo B YEPBOHi, )KOBTi, KOPUYIHEBI, 1HOMI 3€JCHI
KOJILOPH, HOCSTH Ha3By swmu. lle rapHWil Martepian il BUTOTOBIICHHS
JIEKOPaTUBHUX BUPOOIB 1 IpUKpac.

boxcumu yTBOPIOIOTBCS B yMOBAx JKapKOro 1 BOJIOTOTO KIIMary IMpH
XIMIYHOMY PO3KJIaJIaHHI MOJHOBOIMINATOBUX Tipchkux mopia. Kouip criTiio-
cipuii, yepBoHUi, Oypuii. IlepeBinknaneni 6okcuTn OyBarOTh 03epHOTO 2060
MOPCBKOTO TIOXO/KCHHSA. 3a OyI0oBOIO Iie MyXKi MOpUCTI abo mIibHI
TIOPOAM 3 OOJIITOBOIO CTPYKTYPOK. 3aCTOCOBYIOTHCS ISl BHUPOOHMIITBA
AITIOMIHIFO.

Esanopumu. Mopcbka Bona mictuts Oing 3,5 % pozunmnenoi TBepmol
peuoBnHHM. Y BUNAAKy i BHUIAPOBYBaHHSA B 3aMKHYTOMY OaceiiHi
YTBOPIOIOTBCSl  NIEpEHACHUYEeHI PpO3YMHU 1 BiOyBaeTbcs  IIOCIiIOBHE
BUIIaJJaHHS PsIly OCaliB:
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CaCO; — CaMg(CO3), — CaS0,-2H,0— NaCl — KCI
KaJIbIIAT JIOJIOMIT rinc KaM’sHa KaJiiHl
cime  comi

Kamiitai comi 3ycTpidaroTbes pigKo, TOMY MIO A X YTBOPEHHS
HEOoOXiHI eKCTpeMalbHi YMOBM BHIIADOBYBAaHHS, a BOHH JOCSTAOTHCS
Hewacto. B icropii 3emui Bigomi mepiogM >KapKoro Kiimary, KOJHU
BUHHMKAIM CHPUSTIMBI yYMOBH JUIi YTBOPEHHS COJICHOCHUX TOBII
notyxHicTio Oinbme 500 M Ha TepuTOpii AEKiIbKa COTeHb KB. kM. lle
JICBOHCHKHUH, IEPMCHKHUI 1 HCOTCHOBUII MTEPiO/IH.

B gmeskux mycrenbHHX oO3epax COJIi PO3YMHEHI B I1HIIK Tponopuii
MTOPIBHSAHO 3 MOPCEKOIO BOJIOIO, 1 B HUX YTBOPIOIOTHCS COJIi OOPY, BiIKIaan
3 BHCOKHM BMICTOM HITpaTy HATPit0, KAIIHHOI CENITPU Ta iHIINUX CHOIYK.

XeMOTeHHI 0CaI0Bi MMOPOAN 3HAXOIATh MIMPOKE 3aCTOCYBAHHS B PI3HUX
ray3six MPOMHUCIOBOCTI. 3 BAaNHAKIB IIUIIXOM OIIQJTIOBaHHS BHTOTOBIISIOTH
BaITHO, 1X BHKOPHCTOBYIOTH 5K (DIIFOC B METAIYPTiifHIA MPOMHUCIOBOCTI, B
SIKOCTI HallOBHIOBada B OymiBHHUITBI. [3 3ami3McTHX 1 MapraHIeBUX
BIIKJIaAiB BUIy4YaroTh Fe 1 Mn, 3 OokcutiB — amrominiin. Kpemenwucti
MOPOAN BHUKOPUCTOBYIOTH SIK JICKOPATHBHHH Marepiayl; KaM’siHI couti
BUKOPHCTOBYIOTh B Xap4OBiil NMPOMMCIOBOCTI, a KajiifHi — sK noOpuBa i
XIMIYHY CUPOBHUHY.

5.5. Opranorenni nopoau

OpraHoreHi MOPOIU YTBOPIOIOTHECS B PE3YNbTaTi KHUTTENISUIBHOCTI
OpraHi3MiB.

BanHAkM OpPraHOr€HHOTO IIOXOJPKEHHS CKJIAJAIOThC 3 PEIITOK
BAaITHAKOBHX YEpPEMAaIIOK BOJHUX TBAPUH 1 BOZOPOCTEH, SIKi MM B MOPSIX 1
o3epax. Yepenawmuku CKIaIal0THCS 3 MYIICNb PI3HUX MOJIOCKIB (3a3BHYaii
JBOCTYJIOK 1 racTPOION); Kpelida — 3 BAIHIAKOBUX CKEJCTIB HaWAPIOHIIIIX
OJHOKJIITUHHUX BOAOPOCTEH 1 HANMPOCTILIMX OPraHi3MiB.

Onoku — KPEeMEHHCTI TOpOIH, sKi CKIIQJAIOTBCS 3 3EpPHITOK OIaily
SiO,'nH,0 3 moMilkaMu KpEMEHEBHX CKeJIeTiB APiGHUX OpraHi3MiB.

Jiamomim monmiOHMI 1O Tpemely, ajlle B HbOMY Kpaiue 30epersmcs
KpEMEHEBI MKAPIYIKH JiaTOMITOBUX BOJOPOCTEH.

Buxonne @yeinis yTBOPIOETHCA 3a PaXyHOK PO3KIAIAHHS POCIUHHHX
pemiTok 6e3 JOCTymy MOBITPS. 3aleXHO BiJl BMICTY BYIJICHIO BHUKOITHE
BYTULIA HOAUISIOTH HA Oype, KaMm siHe 1 aHTPaLUTH.

Toproui cnanyi — TIMHKACTI, BAITHAKOBI 200 KPEMEHHCTI OCa/loBi IOPOIH
3 BMICTOM OpraHiqyHOi pe4yoBUHH (KeporeHy) B Kinbkocti 10-80 %.
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Hagma — mpoayKT IEpeTBOPEHHS OPTaHIKA B YMOBaX BHCOKHX THCKIB i
temnepatyp. OCKinbKH Ha)Ta JIermia 3a BoIy, BOHA NepeMilIyeTecs y BUIIE
Jekadl Iapu 1 HaKONMYYEThCS B TOpojax-Kojekropax. Ha Burmsan ne
MacJsIHUCTa piguHa Oyporo, TEMHO-KOPHYHEBOTO, YEPBOHO-KOPHYHEBOTO,
1HOJII 37IeT’Ka XKOBTYBATOTO KOJIBOPY.

BypmitiH — 3arBephina cMoila  XBOMHHUX JIepeB, IEPEBaYKHO
najgeoreHoBoro Biky (25-30 muH. pokiB). 3a3Buuail e cMosia JPEBHIX
STTMHOK, SIKa FapHO 30epiraeThesi B NpUOEpeXHUX MIlIaHUX BiAKIagax.

UepenammHUKH — KpacHBHN OONHITIOBATBHUAN MaTepiaid B OYyiBHHUITBI.
Kpeiima 3acTtocoByeThCsl B IIEMEHTHIH, CKIAHINA, TYMOBIH, mamepoBiit
npoMHUCIOBOCTSAX. OINOKM BHKOPUCTOBYIOTH AJsL OYHMILCHHS —LYKpY,
POCTMHHUX 1 MiHEpalbHUX OJil, B aOpa3uWBHIN, XIMIYHIHN Ta IHITHX ramy3sax
MPOMHUCIOBOCTI. J[iaTOMIT 3acTOCOBYEThCA UIA (DIMBTPYBaHHS KHCIOT,
TEPMOI30IIAIil, TOJIPOBKM  METANiYHUX  BHPOOIB, B  IIEMEHTHIU
MPOMHUCIIOBOCTI. Kaycmobionimu (BUKOIHE BYTriuist, TOpd, roprodi ciaHiii),
HadTa i ra3 — MaJMBO 1 OCHOBHI JDKepena eHeprii i ioacTea. 3 HapTH
OTPUMYIOTh O€H3WH, KEPOCHH, Di3HI 3MallyBajibHI MacTwia; HapTa —
He3aMiHHa  CHUPOBHMHAa Ul  XIMIYHOI ~ NPOMMCIIOBOCTI.  BypmtuH
BHUKOPHCTOBYETHCS B SIKOCTI PI3HOMaHITHUX BHUPOOIB B IOBEIIPHil cripasi, a
JUIsL BUTOTOBJICHHS STHTAPHOT KHCIIOTH, JIaKy, ACSKHX MEJUYHHX Mpernaparis
1 peaKTHBIB; B €JEKTPOIPUIIAIaX 3aCTOCOBYETHCS SIK 130JITOP.

5.6. 3HaYeHHH 0CaTOBHX MOPIX

3eMHa KoOpa CKIaJaeTbCcs 3 TPHbOX MIAPIB: 0OCAJOBOrO, I'PaHITHOTO 1
6azanpToBoro. [loBepxHs 3emwsi Maibke CyHiAbHO, 32 BHKIIOYECHHSIM
paiioHIB PO3MOBCIOKEHHS KPHUCTATIYHHUX MIUTIB 1 MOJIOAUX CKJIaI4acTUX
TPCHKHX CHOPYI, TOKPUTA OCAJOBUM YOXJIOM.

Hayka naneoceoepachis BuBuae npesHiit kiimar. Jluie ocamoBi mopou
MOXYTh JaTH iHGOpMaIil0 PO KIIMaTu4Hi YMOBH 1 OOCTaHOBKHU
HAaKOTMYEHHS BIOKIAMiB, SKi ICHYBaJM B JApeBHI dach. TwWm Kocoi
mapyBaTocTi  (MpubepekHO-MOPChKa, pPIiuKOBa, OypXJIMBHX IMOTOKIB,
eosioBa) BKaszye Ha (amianbHi obcTaHOBKM (hopmyBaHHS nopin. Poswmip i
oOKaTaHICTh YJIAMKOBOTO MaTepialy MOXYTh CBIIYHTH NpO OIM3bKe
posramryBaHHs JuKepen 3Hocy. CkilaJi XeMOTE€HHUX BiJIKIaJiB BKa3ye Ha
TEMIIEpaTypy BOA, 3 SKHMX BiZIOyBaJoCs BUIAJAaHHS PEYOBHHH, i CTYIiHb
3B’s13Ky OaceifHy 3 BIIKpUTHM MopeM. HasBHICTh NMOTYKHHMX BYTUIBHHX
IUIACTIB JIa€ 3MOTY 3pOOMTH BHCHOBOK, IIIO J[aHa TUISHKA 3€MHOI ITOBEPXHI
3a3HaBajia MOMIPHOTO OIYCKaHHSI MPOTAIOM TPHBAJIOTO Yacy 1 3HAXOHUIIACh
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Ha MeXi 3 [JOCTaTHBO IOTY)KHHM BOIHHM OaceiiHoM. bBoxcutn
YTBOPIOIOTHCS B YMOBAX KapKOT'0 MOCYIIIHBOTO KIiMary.

[lapu uepenamHUKIB CBiYaTh IPO MIIKOBOJHI YMOBH HaKOIHMYEHHS
BiZKJIa/iB, puoreHHi MoOyJ0BU — PO CTIHKUI MPOTHH MOPCHKOTO JHA. 3
BUKOPDHCTaHHSIM METOJy aKTyali3My, BHIOBMHA 1 KIUIBKICHUH CKiIaj
MOPCBKOT BUKOITHOT (payHM MOKe AaTH iHpopMamilo Ipo XiMIYHHH cKiaj i
YHCTOTY BOJ, TTHOUHY 1 TeMIiepaTypy OaceiiHy.

Ilumannsa ona camonepegipku

1. Bio uoeo 3anexcume nepegadicanna npoyecie UGIMpIOGaHHa"?

2. Hazeimb Oxcepena ocadosoeo mamepiany.

3. Ak knacugixkyroms ocadosi nopoou?

4. B womy pizHuys misc 8iOKIA00M i YIAMKOB0I0 2iDCbKOW NOPOOOH?

5. Ha ocnosi uwoeo nobyoosana kiacugixayis yiamkosux nopio?

6. Hazeimv obracmi 3acmocygamnus 0cadosux nopio 6 HapoOHOMY
20CN00apcmei.

7. B axux ymosax ymeopioiomucs xemozenni nopoou?

8. llJo maxe esanopumu?

9. Ha3zeimb opeanoeeni 0cadosi nopoou.

10. 3nauennsa ocadosux nopio 0nsa naneoceocpaghiuHux peKoOHCmpyKyiil.

6. METAMOP®I3M I METAMOP®IYHI TIOPOAN

Memamopgizm — 1ie dizndHe i XiMiYHE MEPETBOPSHHS TIPCHKUX TOPIT B
rnuOuHax 3emil B yMOBaxX BHCOKHX TEMIIEPATyp, THUCKIB 1 LUPKYJISLii
¢umoiniB (Boja, ByryleKWciauii ra3, rapsui posumnu 3 Na, Ca, F, B, S).
OcoOnuBicTh MeTramMOp(iYHUX MPOIECIB IOJSrac B TOMY, IO BOHHU
BiIOyBaIOThCs 0€3 PO3IUIABICHHS MOPiA. SIKIO MOpOAa MeperIaBiseThCs,
TO YTBOPIOETHCSI Marma, 3 sIKOI BXK€ YTBOPIOIOTHCS MarMaTH4Hi MOPOIH.
Tam, nme meramop(dizm BiAOYBa€ThCsl TMOBHICTIO, MiHEpalbHI acomiamii
CTaIOTh JIyXe MPOCTHMH, 1 XIMIYHI €JIECMEHTH B TIOPOJIaX PEOPTaHi3yIOTHCS B
HEBEJIMKY KiTbKiCTh MiHEpalliB (HalJacTile BiJ JBOX JO IISCTH).

Memamopiunumu  2ipcokumu nopodamu Ha3UBAIOTh IOPOAH, SIKi
JISATIIN 3MiHI i Ti€I0 BUCOKUX THUCKIB, TEMIIEPATypH, & TAKOXK XIMITHHX
PEUYOBHH, SIKi BXOJSTh B CKJIaJ] MarMHy, PO3IEUYEHHX Ta3iB 1 rapsuux BOJIHHUX
pO3YHHIB.
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6.1. Tunu meramopgizmy
Icaye ©Oarato TtumiB MeramopdisMy, aje OCHOBHI THITH e

TEpMaJIbHUH, DPErioHaJbHUM, KOHTAKTOBWH 1 riaporepmanbHuid. [lopomm
MOXYTh OJHOYAacHO a0o0 TOCIIJOBHO MiJJISIraTH JCKUIBKOM THIIAM
nepeTBopeHb. B peskux BuIaakax nepepoOka OyBae HACTLIBKU TIIMOOKOIO,
110 HEMOJXKJIMBO 3 BIICBHEHICTIO BCTAHOBHUTH XapaKTep IEPBUHHUX MOPII.

TepmanbHuil 1 perioHaJbHUE THOM MeTamMop(hi3My NPH3BOAATH IO
YTBOPEHHS CIAHIIOBATUX TIOPi.

Tepmanvhuii memamopghizm. 3araipHe HarpiBaHHS MOPIA, AKi 3aHYpeH]
Ha BeJWKI TTHOWHY, BUKIHKAE IMepeKkpucraiizamiro. [lpu reorepMidvHOMY
rpazienTi, pisaomy 3 °C Ha 100 M Mo BepTHKami, TeMIiepaTypa Ha TTHOHHI
10 xm mocsirae mpudimzHo 300 °C, ToOTO BOHA AOCTATHS, MIOO MMOYANUCS
3miad. Ha rmubuni 20 kM TeMmepartypa, WMoBipHO, goctsarae Bxke 600 °C,
10 IIJTKOM JOCTaTHBO JUIS MPOTiKaHHSA METaMOP(ITHNX peaKiii.

IMpu 30inblIeHHI TeMmepaTypd 3a paxyHOK KOJHIIHIX MiHepasiB
YTBOPIOIOTHCSL HOBI, HANpHKIal, 3 TJIMHUCTHX MIHEpaiB YTBOPIOETHCS
XJIOPUT; KOJIM BYTLJUISL BTpavya€e BOMY 1 JIETKI Ta3d, YTBOPIOETHCS aHTPALUT.
B psni nopin mesiki Kpuctanu 30UIbIIYIOTECSE B pO3MIpax 3a paxyHOK OUIbII
JPIOHUX KPHUCTAJIB TAKOTO X CKIIaNy, sIK Lie BiOyBaeThes npu (GopMyBaHHI
KPYHHOKPUCTAIIYHOTO MapmMypy 3 TOHKO3EPHHCTOTOo BamHiKy. Ilpm
MTOMiIpHOMY HarpiBaHHI IEpEeKpPUCTaNi3alisi OCOOINBO JIETKO IPOXOIHUTH B
TIIMHAX, BYTULTI, BYJIKaHIYHOMY CKJIi, BaITHSIKAaX 1 COJISIX.

Pezionanvnui  memamopepizm  (abo  ounamomemamopizm). e
TEpMiH BKIIOYa€ B ceO¢ 3MiHM, BHKJIMKaHI JIy)K€ BUCOKMMH THCKaMH 1
TeMIIepaTypaMH Ha BEJIMKHX IUIOIIaX 3€MHOI KOPH, & TAaKOX TEKTOHIYHUMH
pyxamu, NPUUNHOIO SIKMX € CHIIbHUI Opi€HTOBaHMI THCK. B vaci i mpocropi
BiH MOB'S3aHUI 3 IHTEHCHUBHOIO CKJIAYACTICTIO MOTYKHUX TOBII[ OCaJOBHUX
nopin. DopMyrOThCsl HOBI JIMCTOBI 1 JIyCKyBaTi MiHEpasH, IUIOIUHU SKUX
PO3TAIIOBYIOTECA NEPHEHIUKYISIPHO THUCKY; BHHHUKAIOTH PIi3HI crauyi i
eHetlicu. B 1HIMMX BUIagKaX BUHUKAIOTH TOMYACTI 1 BUIOBXKEHI KPHUCTAIHN 3
OpIEHTYBaHHSM NapaJICIbHO ICHYIOUOMY THCKY.

KoHrakToBH# 1 TiIpoTepMalbHUN THITH MeTaMop(i3My NPU3BOIATH 10
YTBOPEHHS HECJIAHIIOBAaTHX MOPiJI.

Konmakmosuit memamopghizm TpOXOJUTh TMOOJIN3Yy MarMaTHYHUX
IHTpY3iH, 1 TOJIOBHUMH HOro (akTopaMH € BHCOKa TEMIIEpaTypa i THCK
rapsuux  QuIIoiniB, ski BuaimsroTees. Llei Bua MeramopgizMy 4iTKO
30HAJIBHUM, MOOIM3Yy KOHTAKTY 3MIHM Haibimpml TMOBHI, a B Mipy
BiIJAJICHHSI BiJi KOHTAKTy — YAaCTKOBi. YTBOPIOIOTHCA PI3HOMAHITHI
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pocosuxu. lllupmHa oOpeoyiB 3MIHEHHX 30H 3aJeXUTh Big 00’emy
BIIPOBA/KEHOT MarMu i Moke OyTH Bi AEKITBKOX METPIB 10 COTEHb METPIB.

SIkmo mpouec BinOyBaeTbes NMPH ydyacTi Ta3iB, TO BHHHUKAIOTH pi3HI
ckapuu, 1 Ued TN Meramop(disMy Ha3MBalOTb KOHMAKMIOB0-
MEMacoMamuHuM.

Tiopomepmansui 3minu. IlpuuuHoro MeramopdizMy NIBOTO THUIY €
raps4i MarMaTU4Hi BOAM a00 WiA3eMHI BOJAM, SAKi HArpUIACS 1 CTamu
aKTMBHUMH 3aBISKH 1HTPY3ii Marmu. I1onpoBHI WINIAT MEPEXOIUTh B M SKY
KpeimomnonioHy Macy CIOIICTOTO MiHepally CepUIHTy abo KaolliHOBOI
TJIMHK; POrOBa 0OMaHKa MEPETBOPIOETHCS B XJIIOPUT, OJIIBIH — B CEPICHTHH.

ligpoTepmanbHuid  MetamMopdisM  3a3BHYall  CYNPOBOJIDKYETHCS
NPUBHECCHHSAM B BUHOCOM PEYOBHMHH, IPU LOMY YTBOPIOIOTHCS Zpeli3eHil.
3BHYAHIM SBUIIEM € 3aMiLICHHS, SKE CYNPOBOKYETHCS HAKOMUYCHHIM
pyx metainiB (puc. 6.1).

BesnocepenHb0 OMM3BKO JO MarMaTM4yHOTO MAacUBY YTBOPIOIOTHCS
BUCOKOTEMIIEpaTypHi pyau Bonbdpamy, ypaHy, TaHTaly, HioOit0 i
piakicHO3eMenbHUX eneMeHTiB. 1o Mepi BiggajneHHs BiJ MarMaTHYHOTO
OCepeNIKy TeMIiepaTypa PO34YHHIB 3MCHIIYETHCS, 1 HA BiJJaJICHI BiJi HHOTO
YTBOPIOIOTBCSL CaMi JIETKOIUIABKI CIIOJIyKH PTYTI, CYpPMH, MHII SIKY.
KoHTakTOBO-METaCOMAaTHYHI 1 TiAPOTEpMANbHI 3MIiHH YacTO TPOXOASATH
CYMICHO i JIOIOBHIOIOTE OJHI OJTHUX.

Hy ;\J

Sb 1 Jsi0; ‘Lurz ( BasOs
LGLDJ

Ag F’h SlDz

Puc. 6.1. 3onanvnicme 3pyoeHiHHA GIOHOCHO MAZMAMUYHO20
ocepeoKy
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6.2. Knacudikauis metamopdiunux mopix

MeTtamopGiyHi TOPOJM MOMUISIOTh HAa CIAHIIOBATI 1 HECTAHIIOBATI
(Tabn. 6.1), ToOTO ocHOBa Kiacudikamii 0a3yeTbCs Ha TEHETHYHOMY
npuHOuMIi — tani Meramopdizmy. Cranyroéami MOPOAN MAKOTh IIApyBary,
CMyYTacTy, CIaHLIOBaTy, IUIOHYaTy, OYKOBY TEKCTYDY, HecIanyosami —
MacHMBHY Ta iHOAI IUIAMHUCTY TekcTypy. CIpykTypa B MeTamop(idHUX
MOpOaX NOBHOKPHCTAJIIYHA.

B ckmam meramopdiuHMX TOpiN BXOOWUTH OaraTo MiHepawiB, sKi
XapakTepHi U1 MarMaTHYHUX 1 0CaJOBUX IOpin (KBapll, CIIOOH, POroBa
oOMaHKa, MIKpOKIiH, amp0iT). OZHOYACHO 3 IIMM B HHUX BEIHKY pOJIb
BiITparOTh MiHEpaNd, sKi MPUTaMaHHI JHIIE OAM TOpoaaM. THIOBHMHU
MiHepaTaMid MeTaMOp(iUHUX MOpiA € CHIIKATH ATIOMIHII0 — aHJaIly3uT,
micteH 1 cummiMaHiT. Bei i MiHepanu MaioTh OJHAKOBHM XIMIUHHH CKian
Al,SiO,, arne pisuuii HaGip ioHIB B KpucTamiuHiil rparii. HasBHiCTh 0fHOTO
3 HHX B MOpPOJAaxX BKa3dye Ha TEPMOJMHAMIYHI YMOBH MeTamMopdizmy.
XapakTepHUMH JJ1s1 MeTaMOp(iUHKUX MOPIA € TaKOX Oararti Ha 3ai1i30 BOJIHI
CWJIIKATH — XJIOPUTOII 1 CTAaBPOJIT, MiHEpaJd 3 IPYNH TPAHATIB, CIIOIO-
no/1i0H1 MiHepaJli — TaJIbK, XJIOPUTH, & TAKOXK TaKi MIHEpaJH, SIK XpU30THII-
a30ecT, BOJIACTOHIT, Be3yBiaH Ta iHIII.

Tabauys 6.1
Memamopgpiuni nopoou
Mertamopdiuna nopoaa MarepHHCBKA IOpOJAA
CaanunroBari
I'muuucTuii cnanens I'muaucTa Mopona, Tyd
Qi I'muancra mopona, Tyd
Kpucramiuni cnanmi (barato ['muamcra nopoja, TJIMHACTUNA
PI3HOBHIIB) MCKOBHUK, Ty}, pIONIT, aHIE3UT,
6azaipT
I'netic I'panirt, rpanoiopur, JiOpHT,
rabpo, KOHTTIOMepaT, apKO30BHI
MICKOBHK
HecaanumoBari
Mapmyp Bamnsik, momomit (iHOAL 3 JOMIIIIKAMM)
KBapuur KBapuioBuii mickoBuK
PoroBuk ['munaucra nopoaa

CeprieHTHHIT Ilopomn, OGarati Ha om;iBiH (IyHIT,
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MIEPUAOTHT)
CkapH Kap6onartai mopoan
I'peiizen I'muameTi 1 KBapI-TIOJIEOBONIIIATOBI
nopoau
’Kuposuk (TampkoBa mopona) — CepHneHTHHIT
AHTpanur, rpadirt Birymino3He Byriyumsa

Hmxye xopoTko ommcaHi HaWOUTBII MOIHpPEHi MeTaMop(idHi TipchbKi
MIOPOAH.

Iunucmi cranyi yTBOPIOIOTBCS Ha TOYATKOBii cranii Meramopdizmy
rMHUACTUX mopia. CrymiHb Meramop(i3My TNIMHHUCTHX CIAHIIB HACTIIBKA
HEe3Ha4yHa, 110 IHOAI IX BIXHOCITH JI0 OCAJOBUX TOpiA. 3a 30BHILIHIM
BUTJISAZIOM TJIMHHUCTI CITAHIll YacTO MOAIOHI 10 3BHYAHUX apTiliTiB.

@inimu € TEPeXiTHUMHU TMOPOAaMH Bl TJIMHUCTHX CIAHIB [0
KPHUCTAIIYHUX. YTBOPIOIOTHCA 33 PaxyHOK MOAAIBIIOTO MeTaMmopdizmy
TJIMHACTHX CJIAHIIB 1 KBapU-TIOJIbOBOIIIATOBUX TOPI,.

Kpucmaniuni cranyi — mopoam i3 ciaHIoBaToro Tekctypor. Cepen
HUX PO3PI3HIIOTH CIIOJSHI, TaJbKOBi, pOroBooOMaHKOBi Ta immi. Ha3ma
KPHUCTAJIIYHKUX CIIaHIIIB BKAa3ye Ha Te, SIKMI MiHEpaI IepeBaxae B iX CKIai.

[neticu 3a ck1a0M OJIM3BKI 10 TPAHITIB 1 MalIOTh CMYTacTy, CJIaHIIOBATY
a00 0YKOBY TeKCcTypy. Mix rpaHiTamMu i THEHCaMH 4acTO CIIOCTEPIra€ThCs
MOCTYMOBHUI TepeXifl. YTBOPIOIOTHCS THEHCH 3a PaxyHOK Meramopdizmy
0caIoBuUX (MaparHeiicu) i MarMaTHyHuX (OpTOTHEHCH) TOPiI.

Mapmypu yTBOPIOIOTbCS 32 PaxyHOK TEpPMalbHOrO Meramopghizmy
BaITHSKIB.

Keapyumu yTBOPIOIOTECS 32 pPaxXyHOK MeTaMOp(i3My KBapIIOBUX ITICKIiB
i mickoBHKiB. BOHM my»ke MillHI, BIZHOCITBCS JO HAHBUINOI KaTeropii mopin
3a OypumicTio (12-a kareropist). 3a oHy 400y MPOXOJKa CBEP/JIOBUHH TIO
KBapLUTaX MOXeE CKJIAJaTH JIMIIEe AECITKH CaHTHMETPIB, B TOH 4ac sK B
3BHYAHUX HeMeTaMop(i30BaHUX MOPOJaX MOXKHA MPOOYpHUTH 3a J00Y
6araTo coTeHb METpIB.

Crapnu, epetizenu, po2osuKi, cepnenmunimy BUHHAKAIOTH TPH Y4acTi
IHTPY3ii B IPUCYTHOCTI BOJHUX 1 ra30BHUX (IIIOiMIB.

BuBuenHs wmeramopdidHHX TOpiX 1 MpoOIEciB iX YTBOPEHHS Mae
BEJIMKHMHA MPaKTHYHUH iHTEepec, TaK SK 3 HUMH OB s3aHi POJIOBHIIA Pi3HUX
KOPUCHUX KomanuH. HaiiOinbpliue 3Ha4YeHHs cepejl HUX MaioTh POJOBHIIA
3aIIi3HUX PYyA, OJIOBa, CIIOAHU, rpadity, 3o010Ta, (aroopuTy, Bodbppamy,
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MONiONeHy, Mifi, IMHKY, MHII Ky, CYPMH, PTYTi, paZiOaKTHBHHX
€IIEMEHTIB, a30€CTy, TAJIBKY, PIIKICHUX 1 pO3CIsTHUX €JIEMEHTIB.
Ilumannsa ona camonepegipku

1. Il]o maxe memamopizm i K 6iH NPOXOOUMb?

2. Hazeimo munu memamopizmy.

3. Aki minepanvri acoyiayii GUHUKAIOMb NPU MEMAMOPDIZMI?

4. Ha womy ocHoeana kiacugixayis memamop@iunux nopio?

5. Hazeime cranyrosami nopoou.

6. Ak sunukaroms cranyosami memamoppiuni nopoou?

7. A sunuKaome HeciaHyo8ami memamop@iyni nopoou?

8. Aki nopodu € mamepuHcbKumu O1si MEmMamoppizmy CraHyo8amux
nopio?

9. Aki nopoou € mamepuncokumu 011 Memamop@izmy HecIaHyo8amux
nopio?

10. Yu icuyromo cneyugpiuni memamopiuni minepanu?

7. TEOJIOT'TYHI KAPTH I TEOJIOTTYHI PO3PI3N

7.1. I'eosioriuna 3iioMKa

PonoBuine Ko’KHOT KOPHCHOI KOMAJIMHU YTBOPIOETHCS y BU3HAYEHIH
reoyioriydiii  obcraHoBmi. I1[06 3poOWTH BUCHOBKH IIPO MOJKIIHBE
3HAXO/DKEHHS Ha JaHii TtepuTopii OyIb-iKMX KOPHUCHHUX KOIAJIWH,
HEOOXiJHO 3’5CYBaTH, sIKi TYT B Pi3Hi MePioH Te0NOTivHOI iCTOPil iCHyBaIH
¢izuko-reorpadiuHi yMOBH, SIKi IPOXOIIIN TEOJOTIUHI SBUIIA, SKAMH
reoXiMIYHMMH TPOLIECAaMU BOHH CYNPOBOKYBAJIUCS 1 yYTBOPEHHIO SIKHX
KOPUCHHUX KOTAJIUH BOHU MOTJIU CIIPUSITH.

TakuM 4YMHOM, TEPEeAyMOBOIO ISl HayKOBOIO OOIPYHTYBaHHS
MOUIYKOBUX POOIT B MEXax IMEBHOT TEPUTOPIT € 3HAHHS Te0JI0Tri4HOl OyI0BH
i reoyoridyHoi ictopii 1i€i Tepuropii. Jlmme Tomi pobora Oyte
LTECTIPSIMOBAHOIO, B 1HIIIOMY BHUIIAIKy BOHA Oy/ie MPOBOANTHUCH BCIIITY.

3arajnbHe YSIBJICHHS PO I'e0JIOTiuHy Oy/I0BY 1 F€0JIOTiyHy icTopiro JaHoi
TEpUTOPii OTPUMYIOTH B pe3yibTaTi IPOBEICHHS TI'COJOTIYHOI 3HOMKH,
KIHIIEBUM pPE3yJbTaTOM SIKOi € reoJioriuHa KapTa. ['eosoridyny kapTy Mu
OTPUMA€EMO, SIKIIO MOAYMKH BUAAIMMO 3 IIOBEPXHI KOPIHHUX MOPiJ HAHOCH
1 y BU3HAU€HOMY MacuITabi CpOEKTYyeEMO Ha Tamip MeXi pO3HOBCIOUKEHHS
TIOPiJT pi3HOTO BIKY.

s Toro 1mo6 ySBUTH, SK 3aJATAl0Th KOPIHHI MOPOAX MiJ HaHOCAMH i
K TIPOXOIATh MEXi MDK pI3HMMH IOpoJamu, Ha Tomorpadiuniii kapri
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HaMIYaloTh MAapIIPYTH, PyXalOyWCh MO SKUX MOXKHA 3yCTPITH HAaWOimbITY
KUTBKICTh MPUPOIHUX OTOJICHb KOPIHHMUX Hopin. Pyxatounces mo mapmpyTy,
KOXKHE OTOJICHHS SIKE 3yCTPIYAETHCSI PETEIbHO BHBYAIOTH 1 BIAMIYAIOTH HA
tororpadiuHiii KapTi miJ BU3HAYCHUM HOMepoM. [lig mmM ke HoMepoM
ONHUCYIOTh OTOJICHHS B TOJBOBIH KHWXLI. [lpm 1npomy 000B’s13k0BO
BKa3ylOTh, SIKUMH TIOpOJIaMH CKJIaJIeHe OTrOJIeHHS, MOCHIJOBHICTh IX
3aJATaHHs, NMOTYXKHICTh, €JIEMEHTH 3aJsraHHs. B paifoHax, qe mpupoaHux
OTr0JIeHb HEJOCTaTHBO, JUIS PO3KPUTTS KOPIHHHUX IIOPiA NPOXOAATH TipHUYI
BUpPOOKH (KaHaBH, nryp¢hu) i 6ypoBi CBEpUIOBHUHH.

B pesymnbraTe mompoBUX poOiT Ha TomorpadidHy KapTy HAHOCATH COTHI
TOYOK, B SIKHX BiZIOMO, SIKi IOPOJIH 3aJIATAOTh il HAHOCAMH 1 SIKi €JIEMEHTH
iX 3amsiraHHsA. 3HAIOYM €JIEMEHTH 3aJITaHHA KOPIHHMX MOpPiA B KOXHIH
BiIMIUEHIll TOYIlI MOXXHa KOPHUCTYIOUNCH BH3HAUYCHUMH METOJaMHU
rpadigHAX MOOYIOB MPOBECTH MEXKi PO3MOBCIOKEHHS PI3HUX TOPIM TIif
HaHOCaMH, TOOTO OOy TyBaTH T'€0JIOTIYHY KapTy.

B mpomneci reonoriuHoi 3HOMKH TNPOBOJMTHCS Pi3HOOIYHE BUBYECHHS
TOPiJL, AKI CKJIaal0Th paiioH, 1 yMOB iX 3amsaranusa. Ha ocHOBI IbOTO CyAaTh
PO Ty T'EOJIOTIYHY 0OCTAHOBKY, B SIKi YTBOPWIJIMCS Lii mMopoJu. BucHOBKM
PO T'eoJIOTiuHy OYZOBY 1 T€OJIOTIYHY ICTOPII0 paiiOHy y3araibHIOIOTHCS B
TCOJIOTIYHOMY 3BiTi.

IMicns  cxyamaHHA —TeosoriyHOi  KapTW  poOOJIATH BHUCHOBKH  IIPO
TEOJIOTIYHY 1 TeoXiMIUHy 00CTaHOBKY (POPMYBaHHS Pi3HUX MOPIA B MeXax
JAHOTO paiioOHYy 1 HAMIYalOTh HA TEOJOTIYHIN KapTi MUISHKH, HA SKHUX
MOXJIBA HAasIBHICTh IIEBHOI KOpHCHOI KomanuHu. Ha mmx minsHKax i
OpraHi30BYIOTh IIOIIYKH pOJOBHIN. TakuM YHHOM, TeoJoriyHa 3iHoMKa
nepenye mepeja IMOIIyKaMd abo MPOBOAUTHCS OJHOYACHO 3 HHUMH.
leonoriyna 3ioMKa TIPOJOBXKYETbCS 1 Ha BCIX HACTYNHHX eTamax
I€OJIOTIYHOT0 BHBYEHHS BIJIKDUTUX POJIOBHUI KOPUCHHX KOIAJIUH, B
Pe3yJIbTaTi 4Oro Te0JIoTiYHa KapTa AeTali3yEThCs 1 yTOUHSIETHCS.

7.2 T'eosioriuni KapTH, iHAeKCcH i yMOBHI MO3HAYEHHA

leonociuna kapma  sBusie  coboro  rpadiuHe 300pakeHHS Ha
TornorpadiuHii kKapTi reosioriyHoi Oy10BU Oy/Ib-SKOT TUITHKY 36 MHOT KOpH.

Ha reosoriuniii kapTi 4eTBEpTUHHI BiKJIaAN 3a3BHYAll HE MOKa3yIOTh,
300paxaloTh JIMIIEe KOPiHHI MOPOAU. AJe s HaJaHHS KapTi penbedHOCTI
YEeTBEPTHHHI BiJJKJIaN Bi0OpaXkaloThCs 1O IOJMHAX PIYOK; KPIiM TOTO, IIMM
MIKPECITIOETBCS, IO TYT MEPEeBAXKAalOTh MPOLECH  IHTEHCHBHOTO
HAKOTIMYECHHS BigKIaiB. 30epiraroTbcsl YeTBEPTUHHI BiAKIIAAM i B pailoHax,
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reoyiorigyHa OyZoBa SKUX HEAOCTaTHHO BUBYCHA JJIS TOTO, 00 MOXKHA OYII0
CYIUTH PO KOPiHHI HOPOH, SIKi 3AJIATaI0Th i MOKPUBHUMHE 00IaCTAMH.

Ha reonoriuniii kapTi yMOBHMMH 3Hakamu (po3¢dapOoBYBaHHSM,
LITPUXOBKOIO, OyKBEHHMU iH/IEKCaMH, Kparom) MOKa3yl0Th
PO3IOBCIO/KCHHST PI3HUX KOPIHHUX TOpiA 1 PO3PUBHUX TEKTOHIYHUX
MOpyIIeHb. 3a (OPMOI0 KOPIOHIB Ha KapTi CYISITh NPO TEOJIOTIvHI
CTPYKTYPH, YMOBH 3aJISiTaHHSl 1 CHIBBIJHOIIEHHS MOPiJ, MPO MOBEAIHKY
IUTACTIB HAa DIMOWHI Ta IHIIMX OCOOJUBOCTAX TEOJIOTIYHOI OyJI0BU
TepuTopii.

IcHye GaraTo pi3HOBHUIB I'EONOTIYHUX KapT.

1) T'eomoro-crpaturpadiuni (abo reooriyni y BIacCHOMY CEHCI CIIOBa),
Ha SKUX TOBIII KOPIHHHUX IOpiJ BHIiNEHI 3a cTpaTurpadidHoio, ToOTO 3a
BIKOBOIO O3HAKOIO.

2) Jlitomoro-ctpaTturpadidsi, BinoOpakaloTh K PSUOBUHHUN CKIIal, TaK
1 BIK TIOPIJI.

3) CTpyKTypHO-TEKTOHIYHI, Bi0Opa)kaloTh TEKTOHIYHY OYyJOBY HaHOI
TepuTopii.

4) TigporeonoriyHi KapTH, MOKa3ylOTh PO3MOXLT MiI3eMHHX BOJX B
ripChKHUX MOpoax.

5) Kapté KOpHCHUX KOTAJWH, BiZOOpPaXXalOTh PO3MOAUT KOPHCHUX
KOTIAJIMH B MEXax AaHOT TEPUTOPIi.

3anmexxHO Big MacmTa0y TEONIOTIYHI KapTH MONUIAIOTBECA — Ha
npioromacmTabHi (npiduime 1:500 000), cepenapromacmtadHi (1:200 000,
1:100 000) i xpynHomacuirabui (kpynwinre 1:50 000). JIpi6bHomaciiTabHi
KapTH cxeMaTHdHi. UM KpymHiOIe MacmTad TeoJIOTIYHOI KapTH, THM
JeTaJbHIIIEe PO3/ICHI MOPOAX 3a BIKOM 1 CKJIaJOM, TOYHIIIE OKOHTYpPEHI
rpaHuii Mk HUMH. B TUX BHNagKax, KOJIM 4epe3 Malty MOTYXHICTh IIacTh
KOpUCHOI KONaJMHU HEMOXHa BiZoOpa3uTH Ha KapTi B Macmradi, iX
300paXyIOTh Yy BHJC TOHKHX JIIHIH.

Iamexcn — me OykBeHi 1 IUQPOBI MO3HAYEHHS TOBII PI3HOTO BIKY.
THAEeKCH TOJIETTIIYIOTh YUTAHHS T€OJOTIYHOT KapTh. 3a 1HAEKC IS CUCTEMH
OepeTbcsl Mepiia MPOIKCHA JiTepa JaTHHCHKOI Ha3BH CUCTEMU. Bimmin
M03HAYalOTh MmiApsAKoBolo mudporo 1, 2, 3. 3a3Buuail B cucremax
BHIIUIAIOTh TIO TPY BIJJILIH, aje JNesKi CHCTEMH MAlOTh JIMIIE BA BiIJIUIH.
Juiis mo3HadeHHS sApycy ab0 CBHUTH 1O BIIJIUTYy IONMUCYHOTH JBi PSIKOBI
JITEpH JIATMHCHKOI HA3BW JIaHOTO minpo3ainy. Hampuxmax: curypiiicbka
cucrema S, BepXHiH Biin Sy, yutoBechkuit sipyc Sold.
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BugirtenHs mopim  pi3HOro  BiKy Ha  KapTax  IPOBOAUTHCS

po3dapboByBaHHAM. [IpHHHATI HACTYNHI CTaHAAPTHI KOJIBOPH Ta iHICKCH
JUIs TIO3HA4YeHb MOpix pizHOro BiKY (Tabm. 7.1).
Ckiajg MarMaTW4HUX IHTPY3MBHUX IIOpiJ MOKa3ylOTh KOJBOPOM 1

MO3HAYAIOTh IPELbKUME JiTepamu. Kucii i cepenni inTpy3uBHi mopoau ()
po3(hap6oBYIOTh YepPBOHKM, OCHOBHI (V) TEeMHO-3€JIEHUM, YIBTPAOCHOBHI ()
HacH4eHO-(ioJaeToBNM KombopoM. Hampukiman: YAR — apxeichki TpaHiITH.

Edy3uBHI mopoau 3a3Bu4ail JaTyIOTh SIK BIKOBHH TiIPO3IiII.

BuninenHs BigmimiB i sipyciB ofHiei 1 Ti€l X TeoJOTiYHOI CHCTEMH
JIOCSITAa€ThCS HAa TEOJIOTIUHIM KapTi Pi3HOIO T'yCTOTOIO 3a0apBieHHs. bijpi
JPEBHI TIOPOAHX MiIpo3/aiy 3adapOoByIOTECS TEMHUMH TOHAMHU.

Jyis mo3HaueHHs Pi3HUX MOpiJ (BamHIKH, JHOJIOMITH, COJIi, MiCKOBHUKH,
apriNiTH, TPAHITH 1 T.1.) IPUNHATI CTIEIiaNbHI YMOBHI 3HAKH.

Tabnuys 7.1.

Cmanoapmui Konvopu ma indekcu 0711 RO3HAYEND GIiKYy HOPIO

Bik
YeTBepTHHHA CHCTEMA
HeoreHnosa cucrema
[TaneoreHosa cucrema
Kpeiinosa cucrema
IOpceka cucrema
TpiacoBa cucrema
ITepmcbka cuctema
Kam’stHOByTITEHA cicTeMa
JleBOHCBKa crcTeMa
Cunypiliceka cuctemMa
OproBulbKa cucTeMa
KeMmbpiticpka cucTema
IIpoTepo3oiickka rpyna
Apxeiicbka rpyna

Innexc

ITMOVwWUATHwR®ZO

>
Py}

Kouaip
OJTizIi BiITIHKY )KOBTYBATOTO
CBITJIO-)KOBTHH (JINMOHHHI)
CBITJIO-TIOMAapaH4YEBUH
SICKpaBHM TpaB’ SIHUCTO-3€IE€HUNA
OmakuTHAN
(hiomeToBUI
TEMHUH IOMapaH4YeBUM
cipuit
KOpPUYHEBUN
CBITIIIH Cipo-3eTIeHuI
Cipo-3eIIeHUH
TEMHUH Cipo-3e1eHuH
pOKeBUI
TEMHO-POKEBUI

7.3. OcHOBHI NpaBH/1a YMTAHHSA FeOJIOTIYHUX KAPT

Jnst mpaBMIIBHOTO PO3YMIHHSI TeosioriyHoi OymOoBH MiCLIEBOCTI, sKa
300pakeHa Ha TeOJIOTIYHIN KapTi, 3aBXKIU CIIiI TaM’SITaTH, 1Mo KapTa SBISE
00010 TOPU3OHTAIBHY MPOEKIII0 MEX PO3MOBCIOPKEHHS PI3HHUX TOPifT 1
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PO3pHBHHUX TMOpYyIIeHb. TOMy IiHii, NPOBEeACHI Ha KapTi, 1 IUIOMII
PO3MOBCIOKSHHS PI3HUX MOPiJ HE € JOCKOHAIO TOTOKHUMHU 3MEHIICHUMHU
300pakeHHSIMH ITUX K€ JIIHIX 1 IO Ha MiCIIEBOCTI.

7.3.1. 'opuzonmanvHo 3anseaiouuti niacm

VY BUMajKy, SIKIIO IJIACT 3aJIsITa€ TOPH30HTANBHO 1 penbed MicleBocTi
PIBHMHHHH, HEpO3WICHOBAaHWM, Ha TEOJIOTIUHIH KapTi Oyne 300paxeHHi
caMMi BepXHid IulacT TOBWI y BHAe Iutowi, 3adapOoBaHOl OJHUM
KOJIEOPOM, IO BiATIOBiza€ BiKy 1uiacta (puc. 7.1).

Skmo penbed po3uwseHEeHO AOJIMHAMH a0 sipaMH, sKi HNEepeTHHAIOTh
TOPH30HTAJBHO 3aJIralovi IUIACTH, HA JCHHINH MOBEPXHI OTONIIOIOTHCA BCi
IUTaCTH, [0 TEepeTHHAIOThCS ImMu (Gopmamu penbedy. Ha reomoriuniit
KapTi BUXOAHM IUTACTIB 300pa3sAThCs y BUAI CMYT, TPaHHUIIL SKUX ITapalieNbHi
ropm3oHTaIsAM (puc. 7.2). KoxkHa cMmyra Oyne 3adapOoBaHa KOJIHOPOM, IO
BIJINIOBiJla€ BIKy IUTacTa, SIKAH BOHA 300pakac. UuM MeHIIA KpyTHU3HA
CXWJIIB TIOBEPXHEBOTO penibedy, TUM OlNibllla MIMPHHA BUXOJIY IUIacTa Ha
KapTi.

E=r 92 [

Puc. 7.1. 300pasrxicennsn na 2eonoziuniit Kapmi 20pu3onmansvhe
3ANA2AHHA NACMIE € YMOEAX 20PUOHMAIbHO20 PENbEPY
ABBI" — copusoumanvua nogepxusa micyegocmi; A1b1B1l1 — npoexyis
nosepxui ABBI” na eopuzonmanbHy niowuny (2eonociuna kapma);
1, 2, 3 — copuzonmanvho 3ans2ar0Ui NIACMU PI3HO20 CKAAOY
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Puc. 7.2. 300paskeHHs1 HA reo0JIOTiYHiil KapTi TOPU3OHTATBHO
3JIAral04yuX IJIACTIB B YMOBaX NIePEeTHYTOI0 pebedy
ABBI" — nepemnyma nosepxus micyesocmi, A1b1B11"1 —npoekyin nosepxui
ABBI na eopuzonmanvuy niowuny, 1-1 u 2—2 — nepepizu nogepxni ABBI”
2opuzonmanvuumu naowunamu; 1'—1°, 2'-2’— ¢ionosioni yum nepepizam
eopuzoumani; 3—3, 4—4 u 3-3', 4'-4' — epanuuni ninii' i ix npoexyii Ha kapmi
7.3.2. Iloxuno 3anaearoyuti niacm
OOpucH rpaHHIb BHUXOAY IOXHJIO 3aJIAralodoro Iuiacra 3ajexarh Bij
CIIBBITHONICHHS KyTa WalIiHHSA IUIacTa 1 HAXWIy TIOBEPXHI CXUIY,
HaTIPSIMKIB MMAJiHHS IUIAcTa i CXITYy, GopMHu MOBEpXHEBOTO penbedy. Ko
IUIACT MaJIa€ B CTOPOHY, 0OEpHEHY HaNpSMKY YXWIIy MICIIEBOCTI, TO BUTHHH
TpaHNYHUX JIHIM BUXOMy IUIaCTa Ha KapTi OyIyTh HampaBleHI B Ty e
CTOpOHY, IIO 1 BUrWHH ropusoHranei. Te x came Oyzxe crmocrepirarucs,
SIKIIO TUIACT 1 CXWJI TAJaloTh B OJHY CTOPOHY, ajleé HaXWiI Iuiacta OuIbII
TMIOJIOTHHl, HI’K TOBEPXHSI CXUITY.
Skmo miacT majgae B Ty K CTOPOHY, IO 1 CXWJI penbedy, alie HOro
Haxwi OibIIe, HiK HAXWII MOBEPXHI CXIMITy, TPaHUYHI JiHIi MIacTa Ha KapTi
OyayTh BUTHHATHUCS B CTOPOHY, 00epHEeHY 3TMHaM ropusoHTanei (puc. 7.3).
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Puc. 7.3. 300pasicenns na 2eono2iuniit Kapmi ROXU10 3a142a104020
niaacma 3 Kpymum naodinuam

ABBI" — nepemnyma nosepxus mmicyeeocmi, A1b1B111 — npoexyis nogepxmi
ABBI na eopuzonmanvhy niowuny (306pasxcenns na xapmi) 1, 2, 3, 4i 1,
2°, 3, 4’ — eopuzonmanvhi nepepizu noeepxui ABBI' i 6ionogioni im
20pU30HMani;, ab6e20emic i UKi3 — 6UXO0O0U NOXUNUX NIOWUH HANJIACTYGAHHS
niacma Ha OeHHy NOBEPXHIO, A101612101€19/C1 I U1K 1131 — NPOEKyii 8UxX00i
NAOWUH HANAACMYBAHHA AO620edC | uKa3 Ha copusonmanvuy naowuny; |, 11,
W i la, Ila — ninii npocmseanus niooweu i noxpieni nnacma, I, I, III’ i
la’, Ila’ — npoexyii ninill npocmseanns nIACMa Ha Kapmi, o. — Kym NAOiHHs
nracma

Jiist Toro, mo0 1o reoorivHii KapTi BU3HAYUTH HATIPSIM IPOCTSATaHHS,
TIaJliHAS 1 BeAMYUHY KyTa MaJiHHS [U1acTa, MOCTYNA0Th HACTYITHUM YHHOM.

1) 3HaxoIATh HANpsSIM NPOCTATAHHSA IUIACTA, JUIA YOrO BIAIIYKYIOTh
TOYKH TIEPETHHY OJHI€T 3 TPaHUYHUX JiHIH (MOKpiBIi ab0 migouBu) 3 Oy1b-
AKOI0 TOPU30HTAJUIIO, HANIPUKIa, 3 TopuzoHTamto 700 m (puc.7.4). JliHisa
TOKPiBII TUTacTa TEpPEeTHE 10 TOPHU3OHTaNh B To4ykax A i Aj. Ili Toukm
po3TamioBaHi Ha OJHOMY 1 TOMY JX PiBHI, BiAIIOBiZHO, JIiHis, MpPOBEACHA
yepe3 Ii TOYKM Ha MOBEPXHI IUTacTa, Oyae SBIATHCS TOPH30HTAIHHOIO
JIiHI€I0, TOOTO JiHicIo npocmsizanus. BUMIPSABIIN 10 KapTi KyT MiX JIiHI€0
NIPOCTSITAHHS 1 IMIBHIYHUM HAINPSMKOM, OTPUMAEMO a3UMYT HPOCTSITaHHS
wiacta. B namomy npukinani Bin gopisHioe [THCx 40°.
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Puc. 7.4. Buznauennsa enemenmie 3a1A2aHHA NAACIMA NO 2€0102IYHill
Kapmi
AAy, BBy — ninii npocmseannsn naacma, kym COA; — asumym npocmsaeans
naacma, OD — ninia nadinus naacma,; kym CD10AD — azumym naodinms
nracma, kym D1DO — kym nadinns naacma

2) BusHavaroTh HANpsIM NaiHHS TU1ACTa, JAJISl YOT0 3HAXOAATH ilie Oy/Ib-
SKy JIHIIO TPOCTSTaHHS, HANpHKIal, SKa INPOXOJUTH 4Yepe3 BHUCOTHY
BimmiTKy 500 M. Ha moBepxi Iuracta MOXKHa MPOBECTH CKIJIBKU 3aBTOJTHO
TOPU30HTANBHUX JiHIH, TOOTO JNiHIM mpocTATaHHS, SKi PO3TAalIOBaHUX Ha
PI3HUX BUCOTHUX BigMiTkax. [[pyra miHis npoiine depes Touku B i B;. Jlinis
npoctsiraHHss AA; Mae OUIbIly BUCOTHY BiJMITKy, HDK JiHist BB, oTxe,
IUTaCT Taja€ B HAMPsIMKY Bim minii AA; mo uinii BB;. Jlinis namiHHS
NepHeHANKYJISIpHA JIiHIT IIPOCTATaHHs, TOMY T00YyBaBIIN NEPICHANKYJIISP
no jiHii AA; B cropony Jinii BB;, orpumaemo nHampsim maainas (OD).
A3uMyT najiHHA IUIacTa JUIs Hamoro npukiaay piBami [Te3x 310°, BiH
BiZIpaXOBy€TbCsS. B Tpajycax Bil IIBHIYHOTO HampsMy 3a XOJOM
TOAMHHUKOBOT CTPLJIKH 10 33J]aHOTO HAIPSMKY.

3) [na Bu3HayeHHS KyTa MaAiHHS IUlacTa Ha KapTi OyayroTb
NPSMOKYTHUH TPUKYTHUK, OJHUM KaTE€TOM SIKOTO € BiJCTaHi MDX JIHISIMH
npoctsiranHst AA; 1 BBj, To6to npsima OD, apyrum kKateTom — pi3HHULS
BUCOTHHUX BigMiTok nux minii (700 - 500 = 200 wm), BigkiaaaeHa B maciirabi
kapt (OD;). 3’egmaBmn toukn D 1 D, oTpUMaeMo TpPHKYTHHK.
BuMipsBImu TOCTpUIl KyT, HPWIETTHH 10 KaTeTy, AKWHA sBIsE coO0r0
BIICTaHb MIX JiHisIMH TpocTsAraHHs AA; i BB, orpuMaemo KyT mamiHHA
miacta ODD;, piBauit 55°. EnemeHTH 3aisiraHHS IJIAcTiB MO3HAYAIOTHCS
3HAYKOM, TIPUBEICHUM B BEPXHill YaCTHHI KapTH.
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7.3.3. BepmuxanvHo 3ansieaioyi niacmu

OOpucy TpaHUIb BHXOAY Ha IOBEPXHIO BEPTHKAIBHO 3ajIsTaroyux
IUIACTIB TpU OyZIb-sIKOMY peibedi 300pa3siTbCsi Ha TeONIOTiUHIN KapTi y
BUTJISIAI NPSIMUX JiHIK (puc. 7.5). SIKIIO MIOIMHM HAIIacTyBaHHS MaloTh
BUJI HE IUIOCKMX, a KpHBOJIHIHHMX TIIOBEPXOHb, TO IX BHXiJg Oyxe
300paxcyBaTucst y BUINIAAl KpuBUX JiHiM. lllupuHa BuXoay BepTHUKAIBHO
3aJIral0uro IUIacTa Ha TEOJIOTIYHIM KapTi BIANOBiAae WOro MiMCHIN
MTOTY>KHOCTI B MacmTadi KapTH.

Puc. 7.5. 300pasricennsa na 2eonoziuniit Kapmi 6epmuKaibHO
3an72a104020 naacma
Ymosni nosnauenns mi sic, wo i na pucynxax 7.1 —7.3.
7.3.4. Cxnaoku
B ymoBax ropuzoHTanebHOro penbedy aHTHKIIHAJIBHI 1 CHHKJIIHAIbHI
CKJIaJIKM Ha T'eOJIOTIUHIN KapTi MarOTh BUIJISA] 3aMKHYTHUX KOHIEHTPUYHHUX
CMYT, SIKi BIIMOBIAAI0TH BUXOAM IIJIACTIB pi3HOTO BiKY (puc. 7.6).
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Puc. 7.6. 306pasxcenns anmukniHanbHux i CUHKIIHANbHUX CKA0OK
Ha 2eono2iuniin Kapmi

AHTHKIIIHABHI 1 CHHKJIIHABHI CKIIQJIKH, TAKUM YHHOM, 300pakyIOThCS
aHaOTi4HO. Pi3HMIIA MoJIsirae inine B TOM, 110 B @HTUKJTIHAJIBHOI CKIIAJIKU B
LEHTpaNbHII YacTHHI pO3MIIIAIOTHCS OLTBIN IpeBHI TOPOAH, a Ha mepudepil
OUThII MOJIONI; B CHHKIIHAJIBHUX CKIQJOK B IICHTPAIbHIA YacTHHI
3HAXOJAThCS OibLI Moo, a Ha nepudepii — ApeBHI nopoau. Okpim Toro,
MaJiHHSA IUIACTIB Yy AHTUKIIHAJIBHOI CKJIAaJKHd HampaBlieHEe Bix Bici B
MPOTHJICIKHI CTOPOHHU, Y CHHKIIIHAJILHOI HABIIAKK — JI0 BiCI.

B yMoBax po3usieHOBaHOTrO penbedy 300pakeHHS aHTHKIIHAJIBHUX 1
CHUHKJIIHAJIBHUX CKJIAJ0OK Ha TEoJIOTIYHIM KapTi B TNPUHOMII HE
BiJIPi3HSIETHCS BiJ ommcaHOro. [Ipu po3dieHOBaHOMY penbedi Oyae e
OUTBII CKIIATHAN OOpHC TPAHWYHHX JiHIN IUIACTIB, SIKi HAOYBAIOTh BUTIISAY
3Ur3aronoaioHnx ado XBWISCTUX JIIHIHA.

7.3.5. Po3pueHi nopyuienus

JliHisg po3puBY IUIACTIB Ha TeOJOTIUHIN KapTi 300paXkyeThbes Tak camo,
SIK 1 TpaHM4YHA JIiHis IUIACTiB, TOOTO 3aJ€KHO BiJ KyTa HaXMiy IUIOIIUHU
3MilllyBaya i Xxapakrepy peiabedy.

Cxuo abo nioku0 TpH TOPHU3OHTANIBHO 3alATAIOYMX IUIacTax Ha
TEOJIOTIYHIN KapTi MOKHa BCTAHOBUTH 32 TI€I0 03HAKOIO, IO B3JIOBXK JIiHI1
MopyIIieHHs B 0e3rmocepeHhOMY KOHTaKTI OyAyTh 3HAXOAWTHUCH ITOPOITH
pisHoro Biky (puc. 7.7). B migHATOMYy KpMiai mnpu 1bOMY OYyAyTh
OTOJIFOBATHCS OUIBII JIPEBHI MOPOJYM BHACIIJOK TOTO, IO BEPXHI IUIACTH
MiIHATOTO KpWJia MiUIAraloTh PO3MHUBY B OiibLIiH Mipi, HDK IOpoan
OITYILIIEHOTO KpHiIa.



Kurtomupcobka
noJitexHika

MIHICTEPCTBO OCBITU I HAYKM YKPATHU ®-23.05-
JEPKABHHUM YHIBEPCUTET < KUTOMHUPCBHKA ITOJITEXHIKA» 05.01/184.00.1/
Cucrema ynpas.iinns sikictio Bianosinae ICTY I1SO 9001:2015 MB/OK7-2021
Exszemnuap Ne 1 Apk 97/ 83

caooo/oo0
o 0 oo/o00 0
oooo/ooo o,

Puc. 7.7. Bnok-oiazpama, AKa nOACHIOE 300pa)3cents cKuoy 6
20PU3OHMATBLHO 3A1A2AI04UX NAACMAX
1 — nonosrcenns 00 ckudy; 2 — NONONCEHHsL NICL CKUOY I POZMUBY
niOHAMO20 Kpuna

[Ipu moxmnomy 3ansraHHI IUIACTIB HAsABHICTh CKUAY a00 MiAKHIY Ha

TCOJIOTIYHIA KapTi BCTAaHOBIIOETHCSA 3a HACTYITHUMH O3HakaMu: 1) 1o
3MIIICHHIO BUXOJIB IUIACTIB B3J0OBXK JiHII PO3pHBY; 2) MOJBOEHHIO a00
MTOBTOPHOMY BHXOJI TIACTiB; 3) 10 3HWKHEHHI BUXOAY IUIacTa, 4) Mo 3MiHi

MIPOCTSITaHHA BUXO/IB IDIACTIB Ha KapTi (puc. 7.8).

Puc. 7.8. Bnok-diacpamu, aAKi nOACHIOWOMb 300paANCEHHA CKUOY 8
HOXUJI0 37142104 UX NIIACIMAX HA 2e0102IYHIll Kapmi
I — nonooicenns 0o ckudy; Il — nonosicennst nicis ckudy i pozmugy
nIOHAMO20 Kpuia
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Po3puBHI MOpYyIICHHS B YMOBaX CKJIQJ4YacTOro 3ajsiCaHHSA MOPi[
BCTaHOBJIIOIOTHCS Ha TEOJIOTIUHIN KapTi 3a TAKUMHM K O3HAKaMH, II0 i TIpu
MOXUJIOMY 3aJIATaHHI IUIACTIB, OCKUIBKH OYIb-SIKy CKJIaJKy MOXHA
MONUIMNTY Ha [OEKUIbKAa AUISHOK 3 NOXWIMM 3ajsiCaHHSAM IUIACTIB. Aje
PO3pUBHI MOPYILICHHS B YMOBaX CKJIa4acTOrO 3ajsiTaHHs IOPiJ] MAlOTh CBOI
OCOOJMBOCTI, fAKi 300paXKYIOThCSA Ha reojoriuHiii kapTi. Lli ocobmuBocTi
BUIHO Ha pHC. 7.9: B3JOBXK JiHII NPOCTATaHHSA PANTOBO 3MIHIOETHCS
[IMPUHA BUXOJY IJIacTa HA KapPTi.

Puc. 7.9. bnok — diazpamu, AKi ROACHIOWOMb 300pAIICEHHA HA Kapmi

PO3DUBHUX NOPYUIEHD 8 YMOBAX CKIAOYACHO20 3ANAZAHNA ROPIO
12; I° — nonoacenns 0o ckudy, II* i II° — nonoscenns nicas ckudy i posmusy

niOHAMO20 Kpuia

Topcmu 1 epabenu Ha TEONOTIYHHX KapTaxX PO3IMI3HAIOTHCS 33 THM K
O3HaKaMH, IO 1 CKHIHW, TaK SK SBISIFOTE coOoro ix komOiHamii. [lpm
HasBHOCTI TpabeHa Ha TEONOTiYHIM KapTi Oyme 300pakeHa IUTOIIA
BUTSTHYTOT ()OpMH, sIKa B IIEHTPI CKJIajieHa OUIbII MOJIOAMMH IIOPOJIAMHU,
HDK OTOYytoui. Y BHNaJKy ropcra — B CepejHiil 4acTHHI OyIyTh IpeBHi
MOPOAH.

Hacys, sk 1 migkua, 300pakyeTbcsi Ha TEOJOTIUHIA KapTi JIiHI€I0, sSKa
BIJNIOBiJJa€ TEPETHHY IUIOIIMHY 3MillyBada i3 3eMHOI0 MoBepxHeo. Ha
BiIMIHY BiJ MiIKWAY, HACYB Ha TEOJOTIYHIM KapTi Mae OimbII CKIamHi
o0Opucu JiHii po3puBy. lle MOSICHIOETHCS THM, IO IUIOIIMHA 3MillyBada
HacyBy Mae€ HEBEJIMKMHA KyT Haxwiy, TOMYy Ha oOpucax JiHII HacyBy
BIIUYTHUH BIUIMB penbedy MICHEBOCTI i, KpiM TOro, cama IUIOIIMHA
3MilllyBaya HaCyBY YacTo SIBJISIE€ COOOI0 KPUBOJIHIHHY IIOBEPXHIO.
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7.4. T'eosioriunumii po3pi3 i crpaTurpagiuaa xKoao0HKa

leonoriyaa KapTa Iae HArAIHY YSABY PO T'eoJoTiuHy OymoBY 3eMHOL
moepxHi. 1100 3po3yMmiTH sIKi YMOBH 3alisiraHHs MOpiJ Ha TJIUOWHI,
HEOOXITHO peTeNIbHO IpoaHali3yBaTu Kapty. J[ns ToJiermieHHs 4nuTaHHsS
TEOJIOTIYHUX  KapT BOHM 3aBXIM B  OOOB’SI3KOBOMY  IIOPSAKY
3a0e3neuyroThCsl  TEOJIOTIYHMMH — po3pizamMH 1 crpaTurpadiyHuMH
KOJIOHKaMH.

T'eonocziunuii po3piz siBisie COOOIO MPOEKI[II0 HA BEPTUKAIBHY IJIOIIUHY,
BHKOHAHY Yy BH3HAYCHOMY MacmITadl, TpaHUYHUX JiHIHA MOPIT 1 PO3PUBHUX
nopymieHs (puc. 7.10). BiH nae HarlsaHy ysBY PO YMOBH 3aJITaHHS TOPiX
Ha THOWHI. 3a JOMOMOTOI0 Po3pi3iB MOXKHA 300pa3uTu (HopMy 3ajsTaHHI
MOpi Ha TIHOWHI, KyTH TaiHHA IDIACTIB 1 IX 3MIMICHHS 3 TIHOWHO0, JiHCHI
MOTY>KHOCTI IUIACTIB, TUIIM TEKTOHIYHHX IOPYIICHB, OKA3aTH HOPOIH, SKi
B MeXax 300pakeHOl AUITHKM He BHUXOIATH Ha IIOBEPXHIO 1 TOMYy He
oTpuMany BimoOpakeHHs Ha Kapti. [Ipm 1OOymoBi po3pi3y Takox
BUKOPHCTOBYIOTH JIaHi IO CBEP/UIOBHHAX, SIKI IPOOYPEHI Ha NaHii JiISHII.
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oA EEdes B 20
Teonociunuii pospiz no ainii 1-1
Macmrabu: ropuzonransauit 1:200000
BepTukansHuii 1 : 50000
Puc. 7.10. IIpunyun noodyoosu 2e0102iunozo po3piz no 2eonoiunii
Kapmi:
P1 — Huoicnil 8i00in nepmcokoi cucmemu, Cz — @epxHitl 6i00in
Kam sinogyeinbnoi cucmemu, C, — cepedHiti 6i00in Kam SHO8Y2ibHOT
cucmemu,; Cy — HUMICHIL 8i00L1 Kam IHOBY2iNbHOIL cucmemu



Kurtomupcobka
noJitexHika

MIHICTEPCTBO OCBITU I HAVKU YKPATHU

®-23.05-

JEPKABHHUM YHIBEPCUTET < KUTOMHUPCBHKA ITOJITEXHIKA» 05.01/184.00.1/
Cucrema ynpas.iinns sikictio Bianosinae ICTY I1SO 9001:2015 MB/OK7-2021
Exszemnuap Ne 1 Apx 97/ 86

Jlinito reomoriyHOTO PO3pi3y MO3HA4YAOTH Ha KapTi. [loTiM B3mHOBXK
HaMideHOi JiHii po3pi3sy BHUKPECTIOIOTH Tomorpadiunuii mpodias 1Mo
BHCOTHUX BIIMITKaX, SKi BH3HAueHI Ha KapTi. Ha KiHOAX po3pizy
BKa3zyeTbcsl TpadiyHWil BepTHKaIbHMH MacmTad i OyKBEHI IO3HaYCHHS
TIOJIOKEHHSI PO3pi3y BIIHOCHO CTOpPIH CBITY. P03pi3 OpieHTyeTbCcsS Takum
YMHOM, 10O 3 JIBOro OOKY poO3TamoByBanacsi HOro MiBJICHHO-3aXiJgHa,
3axigHa abo MiBHIYHO-3aXiHa YaCTHHH, a 3 MPaBOro OOKY BIANOBITHO —
MiBHIYHO-CXi/IHA, CXiJHA, MIBICHHO-CXi/IHA 4YacTUHH. JSIKIIO po3pi3
MIPOXOINTh TOYHO MO MEpHIiaHy, TO 3 TPaBoro OOKY pO3TAIIOBYETHCS
MIBHIYHAHN KiHEeUb po3pi3y, a MiBICHHUH — 3 JIiBOTO.

Toukn mepeTHHY TeOoNOTiYHUX TpaHUIp IUIACTIB 3 JIHIEIO pPO3pizy
TIEPEHOCUTHCST Ha MPOQINb 1 BIIMIYalOTECS TeOJOTiUHI rpaHumi. B mexax
KO)KHOTO Imapy BKa3yIOTh BIONOBiOHI iHmekcu. [eomoriunmii po3pi3
000B’SI3KOBO  MIINHUCYIOTh 3 BKAa3aHHSAM YHCENBHHX MacmTabiB —
TOPU30HTAJIBHOTO 1 BEPTUKAIBHOTO.

SIKIIO MOTY)KHOCTI IUIACTIB Maii ado KyTH MaliHHS IJIaCTiB HEBENHKI,
BCHOTO JICKIJIbKa TPajaycCiB, TO TEOJIOTIYHA CTPYKTypa Ha po3pi3i Oyme
BUTJISIIaTH HerapHo. ToMy BepTHKaIbHMH MacmTad 4acTto BOMpaloTh B
JIeKiIbKa pa3 KpyIHille, HiK ropu3oHTaibHUil (B 5—10 pasiB i Oinble).
Kytm mamiHHS 1 TOTYXKHOCTI TUIACTiB Ha po3pizax NpH  [BOMY
30UTBITYIOTECS, 1 CTPYKTypa BHTIISAAaE HAOYHIIIE, aie MiCHa KapTHHA
3alsTaHHSA IUTACTIB CIIOTBOPIOEThCSI. B HadrToBil Teomorii  3aBkau
KOPHUCTYIOTHCSI TAKUM ITPUHOMOM TIpH 300pakeHHi HaTo- i ra30HaCHYEHUX
IUTACTiB, TaK SK IX TOTYXHOCTI MOXYTh OYTH BCBOTO JIMIIE JIEKiTbKa
METpiB, KyTH MamiHHSA 1—2°, a IUioma po3MOBCIODKEHHS JECATKH 1 COTHI
KBaJ[paTHUX KIJIOMETPIB.

Po3pi3u i3 301IbIIEHUM BEPTHKAIBHUM MAaCHITa00M Ui 300paskeHHSI
JIMCHHUX CTPYKTYpP HE 3aCTOCOBYIOTb.

Jnst Toro mo6 reoJoriYHMi po3pi3 JaBaB HArJBIIHY YSBY PO YMOBHU
3aJsTaHHS TOpig Ha TIMOMHI, HEOOXigHO #Horo OyayBaTH HaBXpeECT
MPOCTATaHHA, TOOTO B NEPHEHIUKYIIPHOMY HampsMKy [0 JiHil
npocTsraHs nopia. Jluie B bOMy BHUNAAKy po3pi3 BifoOpa3uTh AiHcHI
KyTHU MaJiHHS 1 AiHCHI MOTY>KHOCTI TutacTiB. Po3pi3, moOynoBanuii B Oyab-
SIKOMY 1HIIIOMY HarpsIMKy, NOKake He JIHCHUH KyT MaaiHH, a JIHIIe HaXHi
IUIACTIB B JITAaHOMY Iiepepisi. SIKIo MpoCTAraHHS IUIACTiB 3MIHIOETBHCS, TO
JiHII0 po3pidy poOJATH HE NPSAMOIO, a JAMaHOI, SKA CKJIAJAETHCS 3
BIZIpi3KiB HAIIPABJIICHUX HABXPECT MPOCTSTaHHs IOPi.
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Komu po3pi3 OyayroTs 3 MeTOI0, 100 MoKa3aTH 0COOIMBOCTI PO3PHUBHUAX
MOPYIICHb, TO HOTO MPOBOIATH HABXPECT MPOCTATAHHS 3MilTyBada. Takuit
po3pi3 Moke OYTH 1 HE MEePIICHIUKYISIPHAM JI0 IIPOCTATaHHS MOPiJI.

Ilpn cknaguii reosjoriyHid OynoBI IUISAHKH, $Ka 300pakeHa Ha
TEOJIOTIYHIM, KapTa 4YacTO II0CTayaeThbCs HE OJHUM, a JIeKUIbKOMa
po3pizaMu.

Cmpamuczpaghiuna kononka sBiase coboro rpadiuyHe 300pakeHHs
MIOCITIOBHOCTI 3aJIITaHHS TOPiJ] He MopyIIeHoMY po3pi3 (puc. 7.11).
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B crpaturpadivniii KOJOHIII YMOBHHMH 3HaKaMU 300pa)kyIOThCS
TIOPOJIH PI3HOTO BIKY i CKJIQAy B Till IMOCIIZOBHOCTI, B SKili BOHH 3aJISTAlOTh
B MeXax JaHol AULIHKM, HE3aJeXKHO BiJi TOTO, MAalOTh BOHHM CYIIiJIbHE
PO3IOBCIO/KCHHS Ha JaHiid TepuTopii 4 Hi. 3arajbHa JOBXHHA KOJIOHKU
He Mae nepesunryBatd 40-50 cm. IHTpy3uBHI mopoaM B KOJIOHI HE
BKa3yIOTh.

Crparurpadiysa KOJOHKA, SK 1 TEOJIOTIYHHHA pO3pi3, MOJETHIYIOTh
YUTAHHS TEOJOTIYHOI KapTH, TaK SK JO3BOJSE MaTH YSIBY HpPO IMOPOAU
pi3HOTO BIKY, SIKi 3aJTal0Th Ha TIIMOWHI, TOCHIJOBHICTh IX 3ajsTaHHSA,
MOTY)KHOCTI ~ PI3HMX TOBOI 1 IUIACTIB, iX cCKiIan, (ayHICTHYHY
XapaKTepUCTHKY, XapakKTepHI OCOOMUBOCTI (HANpHUKIAN, BKIIOYCHHS
KOHKpeIiit abo MmipuTy B 0caZOBUX MOpPOaax) i T. 1.

Ilumannsa ona camonepegipku

1. Ak nposodsimo eeonociuny 3U0MKy?

2. Haz6imb piznosuou ceono2ivnux xapm.

3. Haszsimb indexcu, AKi Nputinami 01 NO3HAYEHHs 2e0JI02TUHUX
cucmen.

4. Ak guensioaromv Ha monocpaghiunii Kapmi epanuyi 20pu30HMAIbLHO §
B8EPMUKANLHO 3AIA2aI04020 naacma?

5. Lo maxe kym nadinus, azumym nadinHs i NPOCMAAHHS naacma?

6. Ak suznauumu enemenmu 3a1sA2anHsA NIACMA He 2e0N02iUHIl Kapmi?

7. Ax 300padxcyromvcs Ha Kapmi  GHMUKTIHAAbHI | CUHKIIHANbHI
CKAAOKU?

8. Ak 300padicyromvcs Ha Kapmi po3pusHi NOPYULeHH?

9. Ak cknadaromo 2eonoziunuil po3piz?

10. Lo maxke cmpamuepagiuna KOJIOHKa?
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8. MIA3EMHI BOJA

ITiozemnumu 600amu Ha3UBAIOTh BC1 BOAH, 3aIIOBHIOIOTH ITOPH, TPILLIMHU
1 MyCTOTH B IMYXKHX 1 IIIJBHUX TiPCHKUX TOPOJIax.

3a NOXO0UKEHHSIM TiJ3€MHI BOJH HOAUISAIOTh Ha!

e gaodosni (IH(MINBTpaLiiHi), Ki BUHUKAIOTh B pe3yJIbTaTe IPOCOYyBaHHS
i3 3eMHOI IOBepxHI arMoc(epHUX OmNamgiB 1 KOHJIEHcalii mapiB
aTMoc(epHOro MOBITPS B IMOpax 1 TpillIMHAX TiPCHKUX IOPiA B MicCIIsIX
X BUXOZly Ha OBEPXHIO;

e cedumenmoeenni (BiIPODKEHI) — YTBOPHIIUCS TPU BiATUCKAHHI BOJH 3
BIZIKJIa/Ly B TIPOLIECI €TO MEPETBOPCHHS B YIIUIBHEHY HIOPOLY;

. F08eHibHI — 33 PaXyHOK TapiB BOIM, SIKI BHIUIMIHNCH 3 MiA3EMHHX
OCepelIKiB PO3ILIABICHOT MarMu.

l'onoBHUMY Bopamu y popMyBaHHI IiJ3eMHUX BOJ € BaJI03Hi.

B ripcekux noponax Boaa (KpiMm Jibojay) Moxke OyTH NPUCYTHS B TPbOX
¢i3uuHNX craHax: B (opMi BOASHOI HapH, BJIACHE PiKOi 1 HMOBEpXHEBO-
3B’A3aHO1 BOJM.

IMapu BomYM 3aBXKOM MICTATBHCS B TOBITPI, SIKE 3alOBHIOE HE 3alHATI
BOJIOIO MTOPH 200 TPIMIMHM TIPCHKUX MOPiJl. 3aJIeKHO BiJi KOHKPETHUX YMOB
TIapy BOAM TO KOHAEHCYIOTHCS B PLAKY BOIY, TO 3HOBY YTBOPIOIOTHCS IIPH il
BHIIAPOBYBaHHI. [HOAI B MycTensX KOHACHCAIlisl BOJHHUX TapiB 3 IMOBITPS
NPU3BOIUTE 1O (DOPMYBaHHS NPUIIOBEPXHEBHX IiJ3€MHHX BOA, a B
BYJIKaHIYHHX 0O0JacTIX — JO YTBOPEHHS MiJ3eMHHUX pe3epByapiB
MIEPErpiTOro MOBITPAL.

BracHe pigka Boja 3alOBHIOE IMOPIBHSHO BENHKI TMOPH, ITyCTOTH i1
TPIIMHU B TIPCHKHMX TOPOJAX 1 Bifirpac OCHOBHY pOJib B (hopMyBaHHI
miI3eMHUX Boj. B cBOeMy pyci BOHa Mijuisirae Cuili TSDKIHHS, TOMYy ii ire
HA3UBAIOTh 6LIbHA, a00 epasimayiuna Boma. Ilosepxneso-36’s3ana, abo
copbosana, BOAA YTPUMYETHCS Ha MOBEPXHI TIPCHKHX TOPIJ CHUIAMU
MOJIEKYJISIPHOTO TSDKIHHS.

Booonporukricme, TOOTO 3MaTHICTE TiPCHKOT OPOIH MPOITYCKATH BOIY
I10 TIOpax i TPIlIMHAX, Ma€ BeJIMKE 3HaYCHHS B GOPMYBaHHI ITiI3EMHHUX BOJI.
Bci ripchbki mopoau MOIiNsOTECS Ha BOIONPOHKKHI, a00 80doHocHi (IyXKi,
MOPUCTI, TPiLIMHYBATI), 1 80dompuski (MACUBHI CKEJIbHI MOPOJAH, TJIMHK).
BononpoHHKHICTE BU3HAYA€THCS HE CyMapHUM 00’€MOM II0p B MOPOAi, a iX
¢dopMor 1 po3mipamu, SKi MalTh 3a0e3MeUyBaTH BUIBHE MEpECyBaHHS
Boau. Hampukian, nopucticte rima 50-60%, ane BOHH BOIOHEIPOHMKHI,
Tak K iX MOPH HAJ[3BUYANHO TOHKI 1 BO/Ia HE MOKE IIEPEMIIIyBaTUCS B HUX
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M7 BIUTMBOM CHJIM TSDKIHHSA. [alledHWKHM 1 KPYIMHO3EPHHCTI WICKH 3
nopucTicTio 20% BONOAIIOTH HAHOUIBIIO BOJONPOHUKHICTIO.

i OIIHKU BOJOIPOHUKHOCTI, OKPIM XapakTepy IOPHUCTOCTI, Mae
3HAYEHHS 1 Hamip, NpU KoMy QUIBTPYEThCs Boja. Tomy Ausl HOPiBHSUIBHOT
XapaKTEPUCTUKU BOJNONPOHHUKHOCTI TIPCBKUX TIOpPi BUKOPHCTOBYIOTh
Koe(illieHT BOAOMPOHUKHOCTI, a60 Koegiyicum inompayii (BUMIpIOETHCS
B MeTpax 3a J00y), SKHi XapaKTepU3yeTe WIBHAKICTh (GinbTpamii BOIH
4yepes JlaHy MOopoAay IpH BU3HaueHoMy Hamopi. Koedinient ¢inprpanii riaun
ckmamae 0,001 wm/moOy, gpiOHO3epHHCTHX mickiB 1-5  wm/mo0y,
CcepenHbpO3epHUCTHX 5—15 ™M/moly, kpymHO3epHHCTHX 15-50 M™/mo0y,
raneunukiB 100-200 M/m00y.

Bonocoemuicmy — 1e 3OaTHICTH TIPCBKUX TIOPiN IOTIMHATH 1
YTpUMYBaTH B cO0l MEBHY KiIbKICTh BOAW. BUNBIIICTH TIIMH MarTh AyXe
BEJIMKY BOJIOTOEMHICTB (lM3 MoTJIMHAE 10 525 1) i Mi3epHy BOAOBiAmady.
I[lpy HamoOKaHHI  BOJOTPHMBKI  BJIACTUBOCTI  TJHMH  NOCHIIIOIOTHCS.
MakcuManbHOK BOJOBIZJIAUOI0 BOJIOAIOTh KPYIMHOYJIAMKOBI BiIKIIa/H,
CUJILHO MOPHCTI 1 CHJIBHO TPILIMHYBATI MOPOJH.

8.1. Tunu nia3eMHHUX BOJ

Bomu atmocdepHHX omamiB, SKi MOTPAIUIAIOTE B TIPCHKI IOPOJH,
PYXalThCs 3BePXy BHU3, IOCTYIIOBO 3alOBHIOIOYU MOPH B BOAONPOHUKHUX
nopopax. Hakomuuyroouwch Haj ~ BOJOTPUBKUMH  IOPOJAMHU, BOHHU
YTBOPIOIOTh TOCTIMHI CKYITYEHHS, SKi 130pOBaHI ONHI BiJ OJHHUX i
HA3UBAIOTHCS OOOHOCHUMU 20PUZOHMAMU.

3a yMOBaMU 3aJIATaHHS PO3PI3HAIOTH JIEKiJbKa THITIB IMiA3EMHUX BOJ:
MIOBEPXHEBO-IPYHTOBI, BEPXOBOJKA, IPYHTOBI, KapCTOBi, TPIlIMHHI,
MiXIIacToBi (Ge3HamipHi 1 apTe3iaHChKi).

Ilosepxneeo-rpynmosi 600u TPUYPOUYCHI O TPYHTOBOrO IIapy Ha
noBepxHi 3emiti. Bosia 3amoBHI0€e BOJIOCSHI 200 KaliIsIpHI MOPH, TPILIMHKH 1
YTPUMYEThCS BiJl MPOCOYYBAaHHS HAa TIHOMHY CHJIAMH IOBEPXHEBOIO
HATTY.

Bepxosooka — mnepiognuHo icHyroui (mix dac pscHHX omanmiB abo
TaHCHHS CHITIB) TiI3eMHI BOAHM, SKi 3QJIATal0Th IOOJNU3Y IOBEPXHI Yy
BHTJISI JIIH3 HAJ| BITHOCHO BOJOTPUBKUAMHU MPOIIAPKAMH.

Ipynmoei 600w — BOJM TEPUIOTO Bijl TIOBEPXHi MOCTIHHOTO
BOJIOHOCHOTO TOPH30HTY, SIKHI 3ajsira€ Ha MEPIIOMY BOJOHEIPOHUKHOMY
mapi. 3BepXy IPYHTOBI BOAM CYLUIBHO HE MEPEKPUTI BOJOTPUBKHMHU
nopogaMu i 0e3MOCepeIHbO IKUBIATHCA aTMOCHEPHUMM ONMagaMM. 1X
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BEepXHIM OOMEKEHHSIM € BJAcCHA IOBEPXHA, SKy HA3HBAIOTh 03epKaALIOM
IPYHMOBUX 800.

[pyHTOBI BOAM BHKOPHCTOBYIOTH JUIsl TIATHUX IIJIEH i TOCMOTAPCHKHUX
motpe6. Ha pucynky 8.1 moka3aHa cBepAJiOBHMHA, 3 5KOI TNPOBOJSATH
BiZIKauyBaHHs BOAM. [Ipy 1bOMY piBEHb MOHMXKYETHCS, i B 30HI Oins
CBEpAJIOBUHM PO3BUBAETHCS JIETpeciiHa Jiilika. SIKmo BijkadyBaHHS
3IIMCHIOETBCS BO103a00pPOM 3 OaraThOX CBEPJUIOBHH, pajliycH AENpeciiHUX
JMHOK MEpEeKPUBAOTH OJHI OJHHX, NCOITH CBEPIIOBUH 3MCHIIYIOTHCS, 1
BOJOHOCHHH IUIACT BHUCHAXYETHCS. [ CIIOCTEpEKEHHS 32 ITOJOKCHHIM
J3epKajia IPYHTOBUX BOJA OYpSATH CICUiaJIbHI CIIOCTEPEXHI CBEPAJIOBHHH.
He momycTuTH BHCHa)XCHHS TOPU30HTIB MiA3EMHUX BOJ — BaXKJIMBA 33/1a4a.

KOHTpOnBHi Mowna Ipurauiiina xaHasa
CBEPANOBUHM :
. - "'1 Sy S—
|
I
: PiBeHb rPYKTOBMX BOA
| A0 BiAKaYyBaHHA
|
—
T~ =
[ N \l /
: nenp;ciﬁua
< nidixa
L T piafin
Pisehs B0 I'PYATOBMX 804
nicna %n o

Puc. 8.1. /lenpeciiina niiitka ¢ 03epxajii ipyHmoeux 600 HAGKO10
ceeponosunu

Kapcmosi 600u nipuypodeHi 0 MyCTOT i TPINIMH BAITHIKOBUX MACHUBIB.
Ix wacto HasMBaIOTH TPIIMHO-KAPCTOBUMH BOJAMH, i BOHH MOKYTh
BUMHUBATH y BallHSAKaxX BEIWYE3HI NMOPOKHUHM JOBXHHOIO COTHI METPiB i
Brcororo 10 90 M (MamonToBa medepa B CIIA). Bimomi xapcToBi moms 3
TIPOTSDKHICTIO XO/iB B IECATKH KIIOMETPIB, 1 TTHOMHOIO medep 70 1,5 kM.

Tpiwgunni 600u THPKYIIOOTH MO CKIAAHIA CITII TPIIIMH B MacuBax
MarMaTu4HuX 1 MeTtaMop(iYHUX MNOpiJ, i, SK NPaBWIO, HE YTBOPIOIOTh
y3araJbHEHHX BOJIOHOCHHMX I'OPHM3OHTIB. B 30HaX TEKTOHIYHOTO APOOIECHHS
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BOHM MOXYTh IIPOHUKATH Ha BenWKy TiuOmHy. Ilim3emHi Bomwm, sKi
MOCTYTAIOTh B TPIIIMHU TiPCBKHUX TIOPiJ 3 BENUKUX TJIMOWH, IyKe YacTo
HecyTb 3 CO000I0 B pPO3YMHEHOMY CTaHI coii pi3HUX MeraniB. I3
3MEHIICHHSIM TJIMOWHY 1 TEMIEpaTypH BOJ BiNOyBa€eThCsl OCIAaHHS COJICH,
BHACJIJIOK YOTO YTBOPIOIOThCS TiIpOTEpMalIbHI poJOBHIa cpibina, 3010Ta,
CBUHIIIO, Mifli, TUHKY Ta iH.

Misxcnnacmosi  (niacmogi) BOOM 3aNAral0OTh HIKYE TOPH30HTY
I'PYHTOBUX BOJl, MDXK BOZOTPHBKHMH IIacTaMu. Po3pi3HsoTh Oe3HaripHi i
HamipHi (apTe3iaHchKi) miacToBi Boau. O0IaCTh PO3MOBCIOMKECHHS OJHOTO
a0 JIEKITbKOX HAMIPHUX TOPHU3OHTIB HA3WBAEThCA  apPTE31aHCHKUM
Oaceitfnom (puc. 8.2). 3amexHO Big HaAmopy BoA Oy/Jb-fKa TOYKa
apTe3iaHChbKOro OaceifHy XapaKTepH3yeThCsl TiIPOCTATUYHHM THCKOM 1
I’ €30METPHYHHUM PiBHEM.

Il’esomempuynum  pigHem  HA3WBAEThCA  PIBEHb  BONM,  SIKHH
BCTAaHOBJIFOETHCS B CBEP/UIOBHHI MICIsI PO3KPHUTTS BOJJOHOCHOTO TOPHU3O0HTY.
Tiopocmamuunum muckom Ha3UBAEThCS THCK CTOBIA pPIAMHH MK
I’ €30METPUYHHUM PiBHEM 1 MOKPIBIICIO BOAOHOCHOTO TOPH30HTY.

Odnacms
HCUBNEHHA

1y

Oé1acms Hanopy Qoracmy
DO3BAHINANCEHHA
3 (Openasicy)
Tepuaneui

dxcepena

Y,
0.0 Vo
Ye%0205%; R
R

Puc. 8.2. Cxema 6yoosu apmesiancokozo oaceiiny
1 — godonenponuxui nopoou,; 2 — 6000ONPOHUKHI NIACMU C HANIPHOTO
600010, 3 — houmanyroui c8epoNosutlL, 4 — HanPsIM CMOKY NiO3eMHUX 800

B paiionax po3BUTKYy OararopiyHoi Mep3JOTH Ha  TJIMOUWHI
3yCTpiYaloThCsl TOTY)KHI HENPOHHMKHI IpOIIapKd MEp3IHX Iopia, sKi €
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BOJOTpHBaMH.  MiX  HHMH  pPO3TAallOBYIOTBCS  HEPEOXOJIOIKEHI

MDKMEp3JIOTHI BOAM, SKi MOXYTh HaOyBaTH MiCLIEBHH Hamip, Xoda
HACTIPaB/i Il BOJU — IPYHTOBI.

8.2. MinepajabHuii ckyaj Mii3eMHUX BOJ

[lig3eMHi BOIU IUPKYIIOKTH MO TPINIUHAX 1 TMOpax TipChKUX TOPIT,
BHACNIJIOK 4YOro 30aradyroThCs pI3HUMH MIHEPAILHUMH CIIOJYKaMHU.
3anexHO BiJl KITBKOCTI PO3YMHEHHX COJNed B 1 JI BOIM BOHH MOJUISIOTHCS
Ha:

1) mpicHi — po3unHEeHO 110 1 T coel;

2) cnabo minepanizoBaHi (cononyBati) — Bix 1 10 3 1

3) cepennbo MinepanizoBaHi (cononi) — Bia 3 g0 10 T3

4) cuipHO MiHepati3oBaHi (miABUIIEHOI cooHocTi) — Bia 10 no 50

5) po3conu — Ginbrre 50 r.82

3aeKHO BiJ] BMICTYy KapOOHATIB MiJ3eMHI BOJM MOIUIAIOTH Ha M’SIKi (3
MaJiM BMICTOM KapOOHATiB) i )KOPCTKi (3 MiZABUIIIEHUM 1X BMICTOM).

Boau, sKi BHKOPHCTOBYIOTH B JIKYBaJbHHX [UIAX, 3aBASKH
MiBUICHOMY BMICTy OyIb-SKMX XIMIYHHX KOMIIOHEHTIB, Tra3iB a0o
MIZBHUINCHOT PaliOaKTUBHOCTI, HA3WBAIOThCS MiHepadbHUMH. CTymiHb IX
MiHepami3amii JOCUTh pi3Ha, iHOmi ckmajgae Bcvoro 0,5 r/m. Ha wmicmi
BHUXOZIB MiHEpaJIbHUX BOJ, IO MICTATh B CBOEMY CKJIAZl JKyBaJbHI
PEYOBUHH, TTOOYIOBAHO 0araTo caHaTopIiiB.

MiHepaibHi BOIM TaKOX MOJUIAIOTHECS Ha XOJOTHI — TeMIeparypa o
20°C; rerti — Bix 20 mo 37°C; BmacHe TepmainbHi — Bix 37 mo 42°C; rapsai
— TemMrepatypa Oinbrre 42°C.

IpupoaHiit BHXiJ MI36MHHX BOJ Ha [OBEPXHIO HA3HBAETHCS
Oorcepenom. Jxepena MOXYTh OyTH BHUCXITHUMH (BHXOISITh HA30BHI 3
HamopoMm) 1 Hu3XigHuMu. JKepeina 3 BHCOKOI TEMIIEPAaTypOI BOIU
HA3MBAIOTHCS TapsuMMu, abo mepmanvnumu (quB. puc. 8.2). TemmepaTypa
BoaM B Hux gocsrae 100°C.

8.3. Boau Ha¢gToBUX pogoBHILL

[TixzemHi BOaM BiAirparoTh BENHMKY poib B (JOpMyBaHHI 1 30epeskeHHi
poaoBul HadTH 1 razy.

Hadra crmBae Ha Boji, ToMy IO ii MATOMA Bara MEHIIIA ITMTOMOI Baru
BOJAW. SIKIIO HA NUIAXY pyXy HAQTH 3YCTPIYa€ThCS BOJAOTPUBKUHN IIap, TO
yTBOpIOEThCS HadTOBHMH mokian. IligsemHi Bomu, sKi MiACTHIAIOTH
Ha(TOBHUI MOKIAJ, 3a11€9aTyIOTh ii 1 He Tal0Th MOXKIIMBOCTI MIrpyBaTH Aaji.
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B nmadrax OiLnpmIOCTI MOKIAAIB PO3UMHEHI Ta3W: MeTaH i Horo moximHi
(eran, mpoman, OyTaH), a30T, BYIJIEKUCIHNA a3, CipKOBOACHD i JesKi iHMmIi,
TOOTO Ti X Ta3u, sKi PO34YMHEHI 1 B Mi3eMHUX BOoAax. 3a3Buyail B Hadrax
NepeBaXkaloTh BYTJICBOAHERBI T'a3y, ajie He 3aBXIu. byBaloTh BUMAAKH, KOIH
OiIBLIY YaCTUHY PO3YMHEHUX T'a3iB CKJIAAE, HATIPUKIAM, a30T.

a3, sikuii BUIINMMBCS 3 HAQTH MOXKE HAKONIMYYBATHCS B BEPXHIH 4acTHHI
MIAaCTKH, YTBOPIOIOYM NPU LOMY Tra3oBy mianky. Jlexkonu ra3oBa miamka
SBJsIE COOOI0 CAaMOCTIMHHUI NOKNajJ, HAaCTUIbKM BOHA BelWKa, a HadTa
YTBOPIOE JIMIIC HEBENWKHHA Imap. 3a3BW4Yail B BEPXHIM YaCTHHI MAaCTKH
pO3MIIIy€eThes Ta3, a HIbKYe HadTa, sSKa IMiINUPAETHCS TUIACTOBOIO BOJOIO
(puc. 8.3).

Puc. 8.3. Ymosu 3anazaunn 2azy, nagpmu i 600u 6 nacmui
a — NOKAao Hagmu 3 24308010 WANKOK,; O — NOKAAO a3y 3 HAYMOEO
001AMi8KOI0

[ToBepxHs, sika po3aiisie HaBTY 1 BOAY, HA3UBAETHCS HOBEPXHEIO B0O0-
nagpmosoco koumaxmy (BHK). Bona moxe wmaru pisHy ¢dopmy. B
MOKJIa ax, MPUYPOYCHUX JO CTPYKTYPHHX TIacTOK, IIPH IX IOBHOMY
3allOBHEHI BOHA MOXKE MaTH KulblenoniOHy ¢opmy B miasi. [Ipu mpomy
miHis meperury moBepxHi BHK 3 mokpiBmero Imiacta Ha3WBaETHCS
30BHIIIHIM KOHTYpOM Ha(TOHOCHOCTI, a JiHis mepetnHy moBepxHi BHK 3
IT{/IOIIBOIO IIJIACTa — BHYTPIIIHIM KOHTYPOM HAa()TOHOCHOCTI.

Konrakr Hadth 1 BomM B OUIBIIOCTI TOKIAQMIB HAOIIKAETHCSA [0
TOPU30HTaJIbHOI TOBEpXHi. AJie yacTo OyBalOTh BHIIAJIKH, KOJIM HOBEPXHS
BHK mae moxwie nonoxxenns. Ha mosoxxenns nosepxni BHK BrummBae
A psi pakTopiB, 1 OCHOBHUM € PyX BOJH, aJpKe MOKJIaA HAQTH B MACTII
OMMBAETHCS IUTACTOBOIO BOOK0. IT0TiK pyXoMoi BOH MOKe OyTH HACTIIBKU
IHTEHCUBHHMM, II0 TpH3Bele A0 3MIIIEHHS MNOKJIaly, SIKe MOXEe CAraTH
JIECATKIB MeTpiB. TpamiseTbes, MO 3MIMEHHS MOKJIaIiB HACTIIPKY 3HAYHE,
o0 BOHM HIOM TIOBHCAlOTh HAa KpWJaX CKJIAJKH. Ix Tak i Ha3uBaOTH
BUCSYMMHU (IPUKIIAA TpUBEAeHU Ha puc. 8.4). Taki mokimagu Bigomi B
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Ckamuctux ropax B CIIA, ©Ha AmNEpOHCHKOMY TIBOCTPOBI B
AzepOaiimkaHi.

Puc. 8.4. 3mimenns noknady nagpmu pyxomumu ¢ooamu
a — noxnao 3 Haxunom BHK; 6 — eucauuii noknao
1 — 6o0onochuii copuzonm; 2 — nagpmosuil nokiad, 3 — 6000mMpusiL;
4 — nanpsim pyxy niozemMHux 600

JlexinpbKa TMOKJIAmiB, $KI IIOB’S3aHI 3arajJbHOI0 TIISHKOIO 3€MHOL
MMOBEPXHI 1 MPUYPOYCHI MO OMHOI TEKTOHIYHOI CTPYKTYPH, YTBOPIOIOTH
pomoBuiiia HaQTH. 3yCTPIYAIOThCS POJOBHINA, B SKHX € JIMIIC OJAWH abo
JIBa- TPH MOKIIAAH, aje OUIBIIICTh poAoBHIN Oararoruiactosi. [lpu po3siari
i po3podui HaQTOBUX POMOBHII Ty)KE BaXKIHBO 3HATH, SK PO3IMOAUIIIOTHCS
BOJIM BiTHOCHO TIOKJIaJy, OCOOHBO B 0araToriacTOBHX POJOBHIIAX. AJKe
MIX ITOKJIaJJAMHA MOXYTh 3HAXOIUTHCS 1 BOJOHOCHI TOpu30HTH. OKPiM TOTO,
JEKOTH pOo30UTEe TEKTOHIYHMMH MOPYIICHHSMH, IO SIKUX ITHPKYIOIOTH
Boau. | B camomy moxmani cmiBBimHOMmEHHS HadTH 1 BOaM MOXe OyTH
pizHomaHniTHUM. Knacudikamiss r1uiacToBux BOJ, sSKa NpUIHATA B
Ha(TOMPOMHUCIIOBIH reoJIorii oKka3aHa Ha puc. 8.5.

SIKmmo miacT MOBHICTIO HACHYEHWH HA(TOI0 Ha BCIO MOTYXHicTh, BHK
Oyne wmatum (opMmy Kisbllsd, BHYTPINIHS 4YacTHHA SKOTO HA3WBAETHCS
BHYTPIIIHBO KOHTYpPHOIO 30HOI0. CaMi BOAM, SKi MiACTEISIOTH IOKIAT,
HA3UBAIOTBHCS HUJICHIMU Kpatosumu Bonamu. He dacTo, aie Bce X Taku
OyBae, 0 MOKJIAJ HE TUTBKH MiICTEIAETHCS, ajle B BEPXHIii YaCTHHI TUIacTa
BHIIEe HA()TH 1 TEPEKPHUBAETHCS IIACTOBOIO BOAOKO. Lli BOJIM HAa3MBAIOTHCS
sepxHimu xkpatiogumu Bojamu. [losiBa BepXHIX KpaHOBHX BOA MOXke OyTH
MOB’s3aHA 3 THUM, IO IUIACT OyB pO3MHTHH, HOro TroOJIOBHA YacTHWHA
3pyHHOBaHa, 1 B HBOT'O IIPOCOYMIIMCS IPYHTOBI 1 MOBEPXHEBI BOIU. SIKIIO
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BOAM IIACTENSIOTh IIOKJAx 10 BCIM HOro Iuiomy, iX Ha3WBarOTh
niooweo8UMIU.

Puc. 8.5. Ilpomucnosa knacugpixayin niozemnux 600
a — [pyHmosi 600U, O — HUICHI Kpatiosi 600U, 8 — GePXHI Kpatlosi 600u,
2 — ni0OWE086I 800U, O — HUNCHI 800U, € — 600U, AKI 3ANUMMUIUCS 6 YACTUHI
Ha@mosoeo niacma 3 NO2AHUMU KOJEKIMOPCbKUMU 61ACHUBOCIMU,
2IC — MEKMOHIYHI 800U, 3 — 8EPXHI 800U
1 — nickosuxu; 2 — enunu; 3 — nagpma, 4 — eannaxu, 5 — pospusne
MEeKMOHIYHe NOpYUleHHsl;, 6 — 2ypmoguil wap

[Ipumyctumo, 1m0 Bumle HaQTOBOrO MOKIALy  PO3TAMIOBAHHUH
BOJIOHOCHMH TOPHU30HT. BiamoBiTHO, BIAHOCHO 10 TMOKJIALy BOAM I[HOTO
TOPU30HTY OYAyTh BEpXHIMH. SIKIIIO BOJIOHOCHHI FOPH30HT PO3TAIIOBAHUN
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HIDKYE TOKJIaTy, TO BOIAM IBOTO TOPWU3OHTY OyayTh HIKHIMHA. B GaraTto
IUIACTOBOMY POJOBHUIII BEpXHI BOOM JUIA OJHOTO IIOKJIAXy MOXKYTb
OJTHOYACHO OYTH HIDKHIMH JUTS Ha(TOBOTO IIacTa, KUl 3aj1irae BHIIE.

3ycTpivaroThCs MOKIIAIH 3 AyKE MIHIMBUMH KOJIEKTOPAMH, IIOPUCTICTS 1
MIPOHUKHICTB SIKUX CHJIBHO 3MIHIOIOTHCS, TPUYOMY I 3MiHa MPU3BOIUTH JI0
TIOSIBU JIUJITHOK B CaMOMYy HOKJIaJi, Je TIPOCTIp Mop 3aroBHEHUH HE Ha(TOIO,
a Bozor0. MIMoBipHO, KoM HadTa 3amOBHIOBANA MACTKY, BOHA HE 3MOIJIA
BUTICHUTHU BCIO BOJY 3 JIiH3 i3 HOraHUMH KOJIEKTOPCHKHMH BIACTUBOCTSIMH,
1 BOJa 3aJMIINIACS B TOKJIAIl.

Ilumannsa ona camonepegipku

1. Ak nodinsroms niozemue 800u 3a NOX0OHCEHHAM?

2. Il]o maxe xoegiyicum ¢ginempayii?

3. Lo maxe denpecitina nitixa?

4. Hazeimb munu niosemHux 600.

5. Hapucyiime cxemy apme3iancbKux niacmogux 600.

6. Axuil minepanvhull ckiao nio3emMHux 600.

7. ke cnisgiOHoOweHHs Hagmu, 2a3y i 600U 8 nacmKax?

8. Poskaoicims npo npomMuciosy Kiacu@ixayiro nio3emMHux 00.
9. Ll]o maxe 600o-Hagpmosuii konmaxm?

10. Kyou oisaromv uoodymi pazom 3 Hagpmoro niacmosi 600u?
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