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INIEPEIMOBA

KoHcnekr nexmiii HamucaHwii BiAMOBIAHO 10 HporpaMu 3 auciuiuiinu "lHxeHepHa reosoris" amst
CTYJICHTIB OCBITHBO-TIpOdeciiiHoi mporpamMu «bymiBHHUIITBO Ta eKCIUTyaTallis Oy/iBelb 1 CHOpYa»,
crnenianbHOCTI 192 «BbyniBHULITBO Ta UBLIbHA IHXEHEPIs», OCBITHHO-KBANI(PIKAIIIHHOTO PiBHS MOJIOIINI
cHerjamicT.

Bynp-sika iHkeHepHa cropyiga B mepion OYyIIBHHITBA 1 MPOTATOM YChOTO TEPMIHY EKCIUTyaTarlii
MMOBUHHA MAaTH JOCTATHIO MIIHICTh Ta CTIAKICTh MPU MIHIMAJIBHUX BUTpaTax MaTepiadiB, yacy i poOodoi
cuii Ha 11 3BefieHHs. OJTHOYaCHO TOBHUHHI 33JJ0BOJIBHATHCH BUMOTH BiJICYyTHOCTI HEIraTUBHUX BILIMBIB Ha
HABKOJIMIIIHE CEPEIOBHUILIE.

Le mocsAraeThCs NUIAXOM YpaxyBaHHS B MEPIIy YEPTy MiCIEBUX IPUPOAHUX, a00 TOUHIIIE, IH)KEHEPHO-
reoJIOriYHUX YMOB y pailoHI 3BENEHHS CIOpyAU. BUBYEHHSAM LUX MPUPOJHUX YMOB 1 3aiiMaeTbcs
reosioriyHa Hayka. OTxke, Ieosioris € HayKa Mpo 3eMJIi0 1 pOo3rIIsAae MPOLECH, sIKi MPOSBIAIOTHCS Ha il
MOBEPXHI Ta B HaJpax, BJIACTUBOCTI 3emuni Ta ii CKJajJ, BHBYA€E ICTOPIFO PO3BUTKY 3E€MHOI KOPH 1
3aKOHOMIpPHOCTI (OpMyBaHHS Ta PO3MOBCIOPKCHHS KomanuH. Came cimoBo 'reosoris" TpembKOro
MMOXOKEHHS 1 CKIIafgacThed 3 "re”— 3emurst 1 "'noroc"— BUEHHS.

[HxeHepHa reoJioris BUBYAE 3eMHY KOPY K CEPEIAOBHIIE JKUTTS Ta MisUTBHOCTI JIFOJMHH, 3HAHHS ITi€T
JUCIUIUTIHU J03BOJISIE YCIIIIHO BUPINIYBATH 3a/1a4i OyAIBHUIITBA Ta yTpUMaHHS OyaiBelb 1 CHOPY/I.

[mxeHepHa Te0JIoTisl PO3BUBAETHCS HE 130JIbOBAHO, a B TICHOMY 3B’A3KY 3 IHIIMMHU HayKaMu. Y TEpIry
4epry, i3 HayKaMu IIpo 3eMJII0: 3aralbHOI0 TeO0JIOTI€I0, Te0(h13UKOI0, Ie0/1e31€10, TEOXIMIEI0, aCTPOHOMIEIO
Ta iH. Hampukiaa, mposiBE Ta iHTEHCHUBHICTh MPOTIKaHHS 0araTboX TEOJIOTIYHUX MPOIECIB MOB'I3aHi 3
0CcOOIMBOCTSIMH OyIOBU 3€MHOT KYJIi IK KOCMIYHOIO Tija 1 T. 1.

OcTtaHHIM YacoM B iHXXEHEPHiH reosiorii Bce Oible 3aCTOCOBYIOThCA TakKi (PyHIaMEeHTaIbHI HayKH, K
MatemaTtuka Ta (izuka. CrmpaBa B TOMY, IO CyYacHi MPWIaau, amapaTypa Ta TEXHIKa J03BOJSIOTH
OJICPKYBaTH TaKy BEIUYE3HY 1HGOPMAIliF0 TIPO MPOIECH 1 SBHINA, IO 03 BUKOPUCTAHHS MaTEeMAaTHUIHUX
MeToAiB Ta mBHAKOAIF0YMX EOM mnpakTHyHO HEMOXXJIMBa oOpoOka Iri€i iHopMarii Ta oJep>KaHHS
noTpiOHmx nanux. HaifTicHilIe iH)XXeHEepHa reojoris MOB's3aHa 3 TaKOK HAYKOIO, SIK MeXaHiKa IPYyHTIB,
OCHOBH Ta (PyHIaMEHTH.



Tema 1. BCTYIIL. OCHOBHI I1IOJIOKEHHS.

1.1. BCTVYIIL.

Sk camocrtiiiHa Hayka Teosorias chopMmyBallach HANPHKIHIN BICIMHAAISTOTO CTOpIYYs, KOJIHU
HAKOMUYMBCS 3HAYHHIA 3ar1ac BiJOMOCTEH Mpo 3eMIIio, SBUIIA, SIKi BIIOYBAIOTHCS B Hiid, Ta MOSICHEHD ITHX
siBuI. JIeB’ITHAANATE Ta IOYATOK ABAISATOrO CTOPIYYS MO3HAYAOTHCS OYPXJIMBHM PO3BUTKOM T'€OJIOTI.
VY wneit mepiog Oyn0 mpoBeneHO Oarato JOCHIIKEHb Ta EKCIEAMLiN, CTBOpEHa HAyKOBO OOIPYHTOBaHA
reoJIoTiuHa Teopis. BHaAcCHiIOK mbOoro AesKi PoO3AUIM TeOJIOTii BIJOKPEMWJIMCH Y CaMOCTIHHI HAyKOBI
TUCLUUIUTIHU: MiHepanozito (HayKa TPO CKIAJ, MOXOJDKEHHS 1 BJIACTHBOCTI MiHEpalliB —IPHUPOTHUX
XIMIYHUX CHOJIYK); Tempoepagiro (Hayka TpO arperaTd MiHEpajdiB — TIpChbKI IMOPOJHU, iX CKJaj,
BJIACTUBOCTI, YMOBH 3aJISiTaHHS Ta PO3MOBCIOJUKEHHS); icmopuyHy eeonocito (Hayka mpo BiK 3emii);
OuHamiuHy eeonoeito (Hayka Ipo JHHAMIYHI ITPOIIECH, K1 BIIOYBAIOTHCS B HaJlpax 3eMili Ta Ha il TOBEPXHi);
rigporeoJiorito (Hayka Mmpo MiJ3eMHI BOJH); iHIICEHEPH) 2e0l02il0 Ta 1H.

o sBasie o000 1HXKEHEPHA Ie0JIOTis K HayKa? 3aCHOBHUK 1H)KEHEPHOI re0JIorii pOCIHChKHUM YICHUI
@. I1. CaBapeHcbkuil 1aB Take BU3Ha4YeHHs: "[H)KEHEpHA IeoJIorisl € TEOJIOTIYHO HAYKOI), SIKa TPAKTYye
MUTAHHS 3aCTOCYBAaHHS TEOJIOTIi 10 IHXKEHEepHOi crpaBu". [HIIMMH CcJIOBaMH, 1H)KEHEpHA TI'eOJIOTis
BUKOPHUCTOBYE JTOCATHEHHS YCIX T€OJIOTIYHUX HAYK ISl 3aCTOCYBAHHS iX B IH)KEHEPHIM TPAKTHIIL JIFOIHH.
VY OyniBenbHiH cripaBi 11i JOCATHEHHS BUKOPUCTOBYIOTHCS B IH)KEHEPHO - OyAiBeNIbHIN AisITEHOCTI JIFOIUHHU.

1.2. MeTa Ta 3aBaaHHs JMCHUILTIHN «[HXKeHepHa reoJioris»

I. BuBuenns ckiiany, OynoBH, CTaHy, BIACTUBOCTEH, YMOB 3aJsiTaHHS Ta PO3MOBCIOIKEHHS TPCHKUX
nopia (IpyHTIB), SIKi BHKOPHUCTOBYIOTHCS SIK OCHOBH (DYHIAaMEHTIB 1 BH3HAYAIOTh iX IOBEAIHKY IIpH
B3a€MO/I1T 3 IH)KEHEPHUMHU CIIOpYJaMH.

2. BUBYEHHS re0JI0T1YHUX MPOIIECIB SIK MPUPOTHUX, TAK 1 TAKUX, SIKI BAHUKAIOTH BHACIIOK 1HKEHEPHOT
TiSUTbHOCTI MIOAMHH. Taki reosorivHi mporecu, sik 3CyBU, 00Baliu, MPOCIIHI SIBUINA, 3eMJIETPYCH Ta 1HIII,
3aBJAIOTh BEJIMKOI IIKOAW 1H)KEHEPHHUM CHOPYZaM 1 BEIMKHUX 30MTKIB HApOJHOMY TOCIOAAPCTBY.
JlociipKeHHsT yMOB BUHUKAHHS Ta MPOTIKAHHS [IMX MPOIIECIB Ta ABUIII, a TAKOXK PO3poOKa peKOMeHaIlii
3 X MoTepeKeHHS, PETYIIOBaHHS Ta 00POTHOU 3 HUMHU 1 € OJTHIEIO0 3 OCHOBHHX 3a]1a4 1H)KEHEPHOT re0JIOT11.
Ile cTocyeTbes U iHXKEHEPHO- T'€OJOTIYHHMX MPOIIECIB, sIKI BUHUKAIOTh BHACIIOK AiSIIBHOCTI JIFOIMHH.
Hanpuxnan, 3cyBu, o0Bajiv HacUMiB, 1aM0, OOpTIB Kap'epiB Ta iH.

3. [mxeHepHoO - reosIoriyHe KapTyBaHHS TEPUTOPIH 3 METOI0 BUBYEHHS TPOCTOPOBOTO PO3MOBCIOKEHHS
1H)KEHEPHO-TEOJIOTTYHUX yMOB OymiBHHITBA. Lle 703BOMsIE 3MEHIIUTH OOCSTU BUIIYKYBaHb, HAHOUIBII
MIOBHO YpaxOBYBATH NPUPOJIHI YMOBHU, BUOMPATH €KOHOMIUHI Ta TEXHIYHO pallioHaJIbHI BapiaHTH OyJMHKIB
1 ciopyJ, 3abe3rneuyBaTH BUCOKY iX CTIMKICTb, HaAliHYy €KCIUTyaTallilo.

4. CTBOpeHHS TEOPETHYHUX OCHOB pAI[IOHAIBHOTO BUKOPUCTAHHSA 1 OXOPOHH TI€O0JIOTIYHOTO
CepeloBHILA.

[lo crocyeThes 3aa4 1HXEHEPHOI MiATOTOBKU CTYAEHTIB, TO, BUBYMBILIU KYpPC 1HKEHEPHOI I'€0JIOorii,
CTYJICHTU MTOBUHHI 3 H a4 T H:

- HalOUIBII PO3MOBCIOKEH] BUIM MiHEpaliB Ta TIPCHKUX IMOPiA, iX BIACTHMBOCTI, YMOBU YTBOPEHHS,
3asAraHHs 1 BAKOPUCTAHHS B MPAKTUIl OYA1BHUIITBA;

- OCHOBHI I'€0/IMHAMI4HI IPOIIECH, CTYMIHb 1X HeOe3MeKu s CIOPY/, 3aX0H 1010 MONEePeKEHHS Ta
00pOTHOM 3 HUMU;

- IHKEHEPHO-TEO0JIOT1UHY KJIacH]iKallito IPYHTIB, iX (i3UKO- MEXaHIYHI XapaKTePUCTHKH;

- 0c00IMBOCTI OYJIBHUIITBA B PI3HUX 1HKEHEPHO - T€OJIOTTYHUX YMOBAX;

- MOJIeJIi B3a€MO/Iii T€0JIOTIYHE CepeIOBUILE — JIIO/INHA;

BMIiTHu:

- BU3HA4YaTHl OCHOBHI BUJM MiHEpPAJiB Ta TPChbKUX MOPIT;

- YUTATH IEOJIOT1YHI Ta T1IPOreoIoriyH1 KapTH, BUKOHYBATH MOOYI0BY I€0JIOTTYHUX PO3PI3iB;

- pOOHMTH HAMMPOCTIIII T1IPOTre0IOTiYHI PO3PaXyHKH;

- TaBaTH OLIHKY 1H)KEHEPHO-TEOJIOTIYHIUM yMOBaM Oy/1iBHUIITBA,

MAaTH YSIBJEHHS:



- PO ICTOPIiI0 PO3BUTKY 1HKEHEPHOI r'eosIorii Ta il OCHOBHI 3a/1a4i;
- po OYZI0BY 3€MHOT KOPH Ta 1CTOPIIO ii pO3BUTKY;
- PO 00CATH Ta METOJIU 1HKEHEPHO-TEOJOTIYHUX BUIITYKYBaHb.

VY BUKIIA/1 HABYAIHHOTO MaTepiay 3amporOHOBaHA HOBA KOMIIOHOBKA PO3LIIB, SIKi MICTSTh HE TITbKU
TEOPETHYHI BIJIOMOCTI, @ ¥ MPaKTUYHI PEKOMEHMAI] MO0 BU3HAYCHHS MiHEpaJliB, TIPCHKUX TOPIT Ta
BUKOHAHHSA PO3PaxyHKOBO-TpaiyHUX pOOIT, M0 CHOPUATUME KpallOMy BHUKOHAHHIO CTYJICHTaMHU
nabopaTOpHHUX POoOIT, TIIMOOKOMY 3aCBOEHHIO HUMH KYPCY 1HKEHEPHOI Ie0JIoTii.

1.3. 3ATAJIBHA VYSBA ITPO IIVTIAHETY 3EMJIA

1.3.1. 3emust y KocMidYHOMY IPOCTOPi

3emist — oaHa 3 aeB'sty miaHeT COHSYHOI cHCcTeMH, TpeTd 3a BiactanHio Bij Conug (149,5 miH km).
e HaifO1b1Ia 3 YOTUPHOX KaM'SIHUX IUIAHET, po3TalloBaHuX O0sn3bko 10 CoHI, 1 00epTaeThesi HaBKOJIO
HBOTO 32 365,26 100U, pyxarounch i3 MBHUIKICTIO 29,7 KM/C 110 Maiike Kpyrosiit opoiti. Ilepion obepranus
HaBKOJIO cBO€T oci — 23 rox 56 xB. CoHIle B CBOIO Yepry— YChOTO OJIHA 3 COT€Hb MUIbSIP/iB 31pOK, SKi
yTBOpIoI0TH ["anaktuky Yymarpkoro musxy (MiaedHoro nyTtu).

CnipanbHa ['anaktuka Uymanbkoro nuisixy — OAHa 3 0araTbOX TajlakTHK Pi3HOTO po3Mipy Ta ¢popmu,
aKki icHytoTh y Bceciti. Uepes Te, mo Conne i 3emisi po3TamoBaHi ycepeauHi Hamoi ['amakTuku, To
Uymanubkuil IUIAX HaM 3/1a€TbC HE CHIpalbHUM CKYITUEHHSIM, & IPOCTO CMYTOIO 31pOK, sIKa MEepeTHHAE
He0o.

Uymanpkuii nuisx mae popmy aucka 3 giamerpom 6i1st 100 THC. CBITIIOBUX POKIB 1 TOBIIUHOIO B LIEHTPI
mucka Oist 20 Trc. cB. pokiB (1 ¢B. pik BigIOBiga€ Bi/ICTaHi, Ky IPOXOIUTH CBITIO 32 1 piK, 1110 TOPIBHIOE
npuban3Ho 9,6*10' kM, a6o 9,6 Tpunsiiona km). CoHlle po3TalIOBY€eThCS MPUOIN3HO Ha 3/5 BiACTaHi Bij
[EeHTpa Hamoi ['aakTuKu 70 ii TOHKOT0 30BHIIIHBOTO Kparo. Y ci 3ipku ['anakTuku 00epTaroThCsi HABKOJIO

raJlakKTUYHOTO LIEHTPY, 1 HAIlIe CBITUJIO 3aBepIIye OArH 00epT 3a 250 MIIH POKiB, pyXalO4YHCh 3 IIBUIKICTIO
240 xm/c.

1.3.2. ®i3uuHi ocodamBocTi 3emuti. Bynosa 3emiii Ta i 060s10HKH. ATMOC(epa, rinpocdepa, 6iochepa,
Jitocepa. 3eMHa Kopa, MaHTisl, 1APO.

3emiis, K 1 1HI Tu1aHeTd COHAYHOI CUCTeMHU, Ma€e popMy KyJli, ajie He TOYHO T€OMETPUYHOI, a 10
CIUTIOLIEHOT y HanpsAMKY noirociB. Taky dopmy HazuBaroTh cepoinoM, a OCKIIBKH MOBEPXHs 3eMill He €
PiBHOIO (MOPCBKI 3amaguHH, TipCbKi XpeOTH), TO TaKy HENpaBWIbHY I'€OMETpUUYHY (OpMY Ha3HMBAIOThH
reoigoM.

[lepuri cipobu Bu3HaunTu popmMy 3emii Ta ii 0yaoBy BigHOcAThea 10 VI—IV cr. 1o H. e.

Ilepiie HaykoBe OOIPYHTYBaHHS KyJscTocTi 3eMii 3poouB rpenbkuil gpinocod Apucrorens (384—322
p.p- 1o H.€.). Bin yka3yBas, 110 sikOu 3emist He Majia popMH KyJli, TO TiHb, IKY BOHA BIIKHIA€ Ha TTIOBEPXHIO
Micsus npu iioro 3aTeMHEeHHi, He Oyna 0 oOMekeHa Iyrow Koja. Buxonasuw 3 1pOT0, MOCIiTOBHHK
Apucrorens rpeupkuii yuenuir Eparocden Kipencbkuit (276—194 pp. no H.e.), KUl MelNIKaB B
Ounekcanipii, Brepie J0CUTh TOUHO BU3HAYMB PaJiyc 3¢MHOI KyJIi. 3poOuB BiH 1€ HAATO OPUTIHAIBHO, HE
nokuar0un nmoaBip's OnexcaHapiiicbkoi 010110TeKH, /1€ paltoBaB 010IioTeKapeM.

EXBaTOPIATBHUT PATIIYC ..vveeneveeiiieiieeieeiie et 6378 kM.

L 00):157 004 £ S U PSRRRPSRN 510 MiH KM?.
BOTHA TTOBEPXHS ..eovvvieeiieeeiieeeiieesiiee ettt 361 muH KM?.
L7 11 SRS PSPRRRPPSRN 149 M= kM2,
OB'EM .ttt KM?

MACA ...t e KT.
CePEMHS HUIUTBHICTD ...veeueieerieiieeiieeieesreenteeeseensnesseenaeeenne 5520 xr/m>.
Cepenns NIUTBHICTh TOBEPXHEBUX MOPIT ....veeeneeen. 2700-2800 kr/m>.

CyuyaCHMMH JOCIHIDKEHHSIMH BCTAQHOBJICHO, IO 3€MHA KyJS CKJIAJA€ThCS 3 PALY KOHIEHTPUYHHUX
000JIOHOK, sIK1 Ha3uBalThcs reochepamu. Yotupu 3 HUX—aTtMmocdepa, ripochepa, Oiocdepa Ta yacTrHa



JiTocdepu JOCTYIHI A 6e3Mmocepe/iHiX CIOCTepeKeHb, a BHYTPIIIHI reocepr BUBYAIOTHCS TITBKH 32
JOTIOMOT'0F0 T€0(13NIHUX METO[IB—PI3KUMH 3MIHAMH IIBUIKOCT] PO3MOBCIOKCHHSI MIPY)KHUX XBUJIb.

ATMmocdepa—ra3oBa 000J0HKa 3eMili, TOYHA MeXKa SIKOi He BU3HAYCHA 1 3HAXOIUTHCA MPUOIU3HO HA
BHCOTI OUIS 3 THC. KM, J€ HIUIBHICTh atMocepu MaikKe 3pIBHIOETHCS 3 IIUIBHICTIO MIKIUIAHETHOTO
POCTODY.

B armocdepi BualIAOTE TpH KOHICHTpUYHI 000J0HKW. Ilepmia 3 HHX Big MOBEpXHi
3emii—Ttpornocdepa, ska oxorroe moHan 80% 3aranbHOl Mach atMochepH 1 PO3MOBCIOJKYETHCS 0
Bucotu 8—15 km. Jlami iiayTh: crpaTtocdepa—ain 8—15 km mo 100 kM Ta ioHOChEpA.

Haii0inpime BrumBae Ha 3MiHEHHS MOBEpXHI 3emui aTMmocdepa, il areHTH—COHSYHI MPOMEHI,
CIIEKTPUYHI PO3PSIH, TEMIIEPAaTypHiI KOJHMBAaHHS, BITEp, BOJSHA IMapa—BHKOHYIOTH BEJIHKY I'€OJIOTIYHY
poboTy B mporiecax pyiHyBaHHS, IEPEHECEHHS TPOAYKTIB pyHHYBaHHS Ta IX HAKOIMTUYEHHS.

INapocdhepa —BogHa HecyiiibHA O0OJIOHKA, sSKa MICTUTh BOJY OKEaHIB, MOpIB, 03€p, PIUOK,
JLOJIOBHKIB, iI3eMHY Ta aTMocepHy BoAy. ['ipocdepa He yTBOPIOE CYIIIBHOTO IIAPY 1 HOKPUBAE 3eMHY
noBepxHto Ha 70,8%.

INapocdepa—Han3BuyaitHo BaxXIUBUI TeosoriyHuil pakTop B icTopii 3emiti 1 0COOIMBO 3eMHOT KOPH.
3 omHoro 0OKy, miJ BIUIMBOM TigpocdepH BiIOYyBaeThCs IHTEHCHUBHE PYHHYBAaHHS TipCHKHX IMOPia, 3
Ipyroro—BOHA € TIOTY)KHUM YTBOPIOIOYMM (DaKTOpOM, 3aBISIKM SKOMY B MeEXaxX BOJIONMHMIIL
HAKOMUYYEThCS] 3HAYHA TOBIIA PI3HOMAHITHUX OCaJliB. Y BOJAOHMHUIIAX YTBOPUIIOCH O6araTto MiHEpasiB Ta
0caioBUX Tipchkux mopif (hochopuT, raiit, rIayKoHIT, BalHAK, Kpelaa Ta iH.).

biocdepa—30Ha KUTTEAISITBHOCTI OpraHi3MiB—TBapHUH Ta POCIUH. Y Til UM 1HIIIH Mipi BOHA Ma€ MicIie
B aTMocdepi Ta 3eMHii Kopi.

HwxHs Ta BepXHS MEXIi iICHYBaHHS J)KMBUX OPraHi3MiB BU3HAYAIOTHCS TEMIIEPATypor Ta THCKoM. Ha
CyIIl HIKHS MEXa iICHYBaHHS KUBUX Oprai3miB 2—3 kM (okpemi 6aktepii), y MOPChKUX OaceiiHax—I10
11 xkm.

VY ckian oprasi3MiB BXOAATh Outbmie 60 XiMiyHUX eieMeHTiB. lle B OCHOBHOMY KHCEHBb, BOJICHb,
ByIJIelb, HATpiil, Kanmbllild, MarHid, kamid Ta iH. Hang3BuuaiiHO BenMKe 3HAYEHHS OPraHi3MiB SK
KOHIICHTPATOPIB JIESKUX XIMIYHUX €JIEMEHTIB: BYIJICII0 Y Topdi, ByTriyuti, HadTi, KaJIbIliI0 Ta BYTJICLIO Y
BalHAKax, kpeiai, pochopy y dpochopurax. Jlyxe BequKa poib OpraHi3MiB B YTBOPEHHI T1PCHKUX MOPiJ
Ta KOPUCHUX KOTAJIMH.

Bumesragani 00010HKM 3eMHOT KyITi BITHOCSTBCS 10 30BHIIIHIX Teocdep. BuyTpimHi reochepu — 1e
mitocdepa, MaHTIs Ta sSApoO (auB. puc. 1.1).

Pucynox 1.1 —bynosa 3emni:

1 —3emHa KoOpa; 2 — BEpXHs MaHTIs; 3 — HUKHS MaHTIs; 4 — 30BHIIIHE SIPO; 5 — BHYTPIIIHE SAPO

Jlitochepa — BepxHsl TBepaa 000JOHKA 3eMJli, HA3UBAETHCS 1HAKIIE 3€MHOI0 KOporo (j1at. "mitoc” —
Kamifb). ToBmKHA (TIOTYKHICTB) 11 HEOTHAKOBA 1 KOJIMBAETHCS B MeKax 5—6 KM ITiJl THOM OKeaHiB Ta 10



70—80 kM y ripcbkux pailonax koHTUHeHTIB (I'imanai, Tsaub-1llane Ta iH.). CepeqHs MOTYXHICTh 3eMHOI
Kopu 35 Km.

VY nitocdepi BuaiaoTs Tpu noscu (puc. 1.2). Bepxniit 1 mosic ckiagaroTh pisHOMaHITHI 32 CKJIaZIOM
0CaJI0BI T1PChKI MOPOIU—TJIINHU, ITICKHU, BAITHAKH, MIIIAHUKY Ta iH., K1 HECYIIJIbHUM YOXJIOM ITOKPHUBAOTh
nitocepy 3 moBepxHi. [IoTy)HICTh 0caOBOTO IIAPy HEOHAKOBA 1 3MIHIOETHLCS BiJl OMHUIIb METPIiB (Ha
VYkpaincekomy, bantilickkomy mmTax Ta iH.) 10 15 kM y 3anagumHax (3aximHo- Cubipceka, J[HimpoBo-
Houernbka Ta iH.). HlinpHICTE ocamoBoro mapy 1800—2500 xr/m3, MBHIAKICTH PO3MOBCIOIKCHHS
ceiicMiuHUX XBUIbL —1—4 KM/C.

OKEAH

Pucynok 1.2—bynoBa 3emMHOi Kopu:
1—ocamoBuii 4oxo0u1;, 2—rpaHiTHUH map; 3—0a3aIbTOBUH 1ap; 4—BEPXHSI MAHTIs

CepenHiii mosic 3eMHOI KOPU CKIIQJA€THCSA 3 TIOP1J] TUITY TPAHITY 1 TOMY Ha3UBa€ThCS TpaHITHUM. BiH He
CYLUTBHUH 1 PO3MIOBCIO/IKYETHCS B OCHOBHOMY Ha KOHTUHEHTAaX, a HA TTIMOOKOBOJHUX NIISTHKaX OKEaHy -
BiJACYTHiM. CepeHs HOTYKHICTh T'PaHITHOTO I1apy Ha KOHTUHEHTaX CTaHOBUTH OJM3bKO 15 KM, Y FpChbKHUX
paifonax — m10 35—40 xkm. UlinpricTs mporo mapy —2500—2750 kr/m3, KOHTHHEHTaJIbHA IIBUAKICTH
ceficMiuHUX XBWIb—5,5—6,3 KkM/c. Y CKIIai 0caJoBOro Ta TPaHITHOrO MOSCIB MEpeBaXKaloTh KPEeMHIN
(;at. "cimiuiym") Ta antoMiHiid (Jat. "amroMiHiym"), 1 TOMY iX 4acTo 00'€IHYIOTh MiJ 3arajlbHOK HAa3BOIO
cianp abo ciamicTcbka 0OOOHKA.

Huskue rpaHiTHOTO 3ansarae 6a3ansToBuii mosic. Moro notyxkuicts ckaagae 20—30 KM Ha MAaTEpHKaX i
5—7 xm—rig aHoM okeany. lLlinbHICTE 3MiHIOETBCS B Mexkax 2750—3000 xr/m?, mMBUIKICTh CEHCMIYHHIX
XBUIL—6,1—7,4 KM/C.

BuninsaoTe 1Ba UM JiTocdepu: OKeaHIYHUH Ta MaTepuKoBHil. Kopa MaTepuKOBOIO THUITY CKIIAIa€ThCA
3 TPaHITHOIO APy MOTYXHICTIO 10 35 KM, BKPUTOIO Ha OKpEMUX JIITHKAX (MPOTMHAX ) 0CaJ0BUM YOXJIOM
MOTYXKHICTIO 10 15 KM 1 Ounblie. B okeaHiuHiit Kopi rpaHITHUN 11ap BiJCYTHIH 1 3¢MHA KOpa CKJIQAA€ThCs
TUIBKY 3 0a3a1bTOBOTO IIAPY, BKPUTOTO 3BEPXY TOHKUM HOXJIOM (He Oiniblie 1 KM) 0cagoBUX MOPIA.

XiMiuHi aHaJi34 MOKa3anu, 1o Oinbie Hixk Ha 98% maca 3eMHOI KOpU CKJIAJIa€ThCsl TIJIBKU 3 BOCBMU
eneMeHTiB (nuB. Tabi. 1.1). Pemry cknamgarots mpubnusno me 10 enemenTiB. Ha monro iHmmMX npurnanae
0,353%. Cniz BiA3HAUUTH, 10 Y Pi3HUX aBTOPIB JI0JI THX UM 1HIIUX €JIEMEHTIB y 3¢MH1i KOp1 HEOJHAKOBA,
aJsie BiJIPI3HAETHCS HE CYTTEBO.

Tabmuis 1.1 —XimiuHu# cKiIa1 3eMHOT KOpH

Enement CumBoI Maca, %
1. Kucenn 0 46,5
2. Kpemniit Si 25,7
3. AmroMiHIH Al 7,65
4. 3aimizo Fe 6,24
5. Kanpiit Ca 5,79
6. Hatpiii Na 1,81
7. Kamii K 1,34
8. Marniit Mq 3,23
Pemra - 1,74




ManTisi—Iie cyniibHa 000JI0HKa, 10 3asirae 0e3MmocepeHbO i 6a3aIbTOBUM IOSCOM 1 BIACTHBOCTI
SIKOT P13KO BIIPI3HAIOTHCA Bif JIiTOC(hEpH.

VY Hill BUAUIAIOTH BEPXHIO MaHTi0 10 OuHU 900 kM Ta MaHTiro— 10 raubuan 2900 kM.

Bepxus yactuHa MaHTii NOTYXHICTIO 0:113bK0 900 KM Ha3UBAETHCS MEPITOTUTOBOIO 30HOIO Y 3B'3KY 3
NepeBaXaHHAM Y 11 CKJIaJll yIbTPAOCHOBHUX a00 JTy)KHMX PEYOBHUH.

Hwxus yactuna manTii motyxHicTio 61u3bko 1900 KM Ha3MBa€TbCA PYAHOIO 30HOIO, Y CKIIaAl SKOi
OaraTo 3aii3a, HIKeIo, KPEMHII0 Ta MarHilo.

[inbHicTh pedoBuHM B i 30HI gocsrae 4700—9400 kr/m®, tuck cranoButh 134 ITla, a
temneparypa—2800—3800°C.

Anpo 3emui mounHaeThes 3 rmobuan 2900 kM, Mae pagiyc 3470 kM. BoHO HeomHOpigHE 3a CBOIM
CKJIaJIOM, 1 B HhOMY BUAUISAIOTH 30BHIIIHE si1p0o— 3 rmuOuHu 2900 kM 10 4980 KM, BHYTPIlITHE — 3 TTTHOUHU
5120 kM 1o nenTpa 3emii Ta mpoMikHY 30HYy—4980—5120 km.

JloOGpa eneKTpoIpoBiIHICTh Ta BUCOKA MIUIBHICTE sapa (Bix 11500 mo 17300 kr/m*) maroTh migcTaBy
BBa)KaTH, 110 BOHO CKJIaJICHE HIKeJIeM Ta 3ajJi30M 3 JOMIIIKaMH CIpKM Ta KpemHe3eMy. Tomy iforo
HA3MBAIOTH I11e "Hade" B JATUHCHKUX CUMBOJIIB IIUX eleMeHTiB. Tuck y nentpi 3emui nocsrae 350 I'Tla
(3500 tc/cm?), a TemnepaTypa—3800—4000°C.

SIxmio Opatu XimMiuHUH ckaa (TinoTeTHYHMA) 3eMiTi B JIoMY, TO OiibIne sik Ha 98% BoHa CKIIaa€eTbes
TEX 13 BOCHbMH €JIEMEHTIB, ajie CMiBBIAHOUICHHS IX HE Take, K y Jitocdepi (auB. Tadm. 1.2).

Tabmuns 1.2 —XiMmivyauii ckiiag 3emiti

Enement CumBon Maca, %
Kucensn O 29,50
3aiizo Fe 34,60
Kpemmniii Si 15,20
Marwuii Mg 12,70
Cipka S 1.43
Hixkens Ni 2,39
Kanpmii Ca 1,13
AroMiHIT Al 1,46
Pemra — 1,46

TennoBa eHepris 3emii Mae BHYTPIIIHE Ta 30BHIIIHE MOXOMKEHHSA. OCHOBHUM J[KEpEIoM
BHYTPIIIHBOTO TEIUIa € EHepris pajioaKTUBHOIO poO3Maly XIMIYHHMX €JIEMEHTIB y HaJpax IUIAaHETH.
30BHINIHE JHKEPETO HAIXOKEHHs Teria—rmpomMenucta eHepris Conns. Koxkna ainstHka moBepxHi 3emMiti
wiomero 1 cM?, sika opieHTOBaHa NEepHeHIUKYIApHO mpomeHsM CoHI, ofepxkye 3a xBwiuHY 8,13 Jx
teria. Ll BenMunMHA HA3MBAETHCS COHSYHOIO IMOCTIMHOK. Ycboro 3a pik 3emist onepxkye Bia CoHIs
6mu3bpko [k Teruia, mo ckianae 99,5% eHeprii, ika HOCTYIAE B 3eMHY KOPY.

KOHTPOJIbHI 3AITMTAHHA

. BusHaueHHs iHKeHepHO1 reoIorii i Ta OCHOBHI 3a/1a4i.

. SIxi reoJsIoTi4HI HayKH BXOJSTH J0 CKJIAy KypCy?

. lIlo moBHHEH 3HATH 1 BMITH 1HXeHep-0y/iBeIbHUK, BUBYUBIIHN Kypc?
. Ha3BiTh OCHOBHI €Tanu po3BUTKY T'€0JIOT] Ta 1HKEHEPHOT Ie0JIOT 1.

. OcHOBHI rinoTte3u npo noxokeHHs COHsUHOT CUCTEMH Ta 3eMIIi.

. SIxum unnoMm Epatocden BuzHauuB pajiyc 3emimi?

. bynosa 3emi. Ha3BiTh 30BHiIIHI Ta BHYTpillIHI TeochepH.

. lllo Take reorepmiuHi cTymiHb Ta rpagieHT? [Ipukianu.

03N N KW



Tema 2. MIHEPAJIN

2.1. OcHoBHi nopoaoyTBopioyi minepaau. Kpucraniuni Ta amop¢ui peuoBunu.

Minepanamu (J1at. “miHepa" - MOPOKYIOUMH MeTall, TOOTO PYAy) HAa3WBAIOTHCSA MPUPOIHI XIMIYHI
CTOIYKH 200 CaMOpOJIHI €JIEMEHTH, SIKI YTBOPIOIOTHCS BHACIHIZOK PI3HUX (DI3MKO-XIMIYHUX MPOLECIB Y
3eMHii Kopi abo Ha ii TOBEepXHi.

Binbmicte MiHepaniB—TBepAi (KBapll, KaJbIUT, ajaMa3 Ta iH.), ajie € 1 piauHHI (BoJa, pTyTh Ta iH.), a
TaKOX ra3u (KHCEeHb, a30T, BYTJICKMCIIOTA Ta iH.).

BBaxaroTb, 1110 B 3eMHii Kopi 3HaxoaThes Oinbine 3000 miHepaniB Ta iX pi3HOBHUIB, alie 3 BiTOMUX
3000 miHepaiiB MOPIBHIHO HeOaraTo MarwTh HIMPOKE PO3MOBCIOKEHHs B mpupoai. L{i minepamm, a ix
ycboro 6sm3bko 50 CKIamaloTh  YHMCICHHI TIPCHhKi MOPOJIH, a TOMY iX 1 Ha3UBAIOTh MOPOI0YTBOPIOIOYHMH.

VY OyniBenbHIN MPaKTHIIl JIFOAUHA 3YCTPIYA€ThCS 3 arperaraMyu MiHepalliB—TipChKUMH TIOPOAAMH, a iX
OyaiBeNbHI BIACTUBOCTI 1 XapaKTep MOBEIIHKH MPU B3a€EMO/IT 3 IH)KEHEPHUMH CIIOPYJaMHU 3aJIeKaTh EepII
3a BCE BIJ] MIHEPAJILHOTO CKJIaAy Ta OyIOBH SIK CAaMUX MIiHEpaJliB, TakK 1 iX CroaykK—Tipchbkux mopia. Ock
YOMY Ba)XXJIMBO 3HATH CKJIaJ, OYZOBY Ta BIACTHBOCTI MiHEPAJIiB.

TBepai MiHepanu MOXYTh MaTH KpHUCTalIuHy Ta HEKpHcTainiuHy OymoBy Ilpu kpucramiuniii OynoBi
€JIEMEHTapHI YaCTUHKU (aTOMH, MOJIEKYJIH, 10HH) PO3TAIOBYIOTECS B TOYHO BH3HAYCHOMY MOPSAKY—Y
By3JlaX KpucTamiuHoi peuriTku. Kpucranu marots ¢GopMy mpaBUIbHUX OararorpaHHHKIB: Ky0a, MpU3MH,
mipaMigy, OKTaeapa, TeTpaenpa TOMIO; JUCTKA, JIyCKH, BOJOKHA, IJIACTUHKU. [IpaBuibHa reoMeTpruvHa
dbopMa KpHCTaJiB € BaXIMBOIO 30BHIIIHBOIO O3HAKOI KpHUCTaliyHOi OymoBu MiHepaniB. Hampukmian,
MiHEpaJ MIPUT YacTO 3yCTPIUAEThCS y BUIIAII KPUCTANiB KyOiuHOI (popMH, KBapI—IIipamigaibHOi abo
npu3MaTHuHoi. MiHepanu, KpucTanigyHa OyJAoBa SIKUX BUSBISETHCS TITBKU MiJ MIKPOCKOIIOM, HA3UBAIOTh
MIPUXOBAHOKPUCTAIIYHUMH.

BrnactuBocTi Ta 0COOIMBOCTI KPHUCTANIYHOIO MiHEpaly 3alie)kaTb HE TUIBKM BiJ BIACTHBOCTEH
€JIEMEHTAPHUX YAaCTHHOK, 3 SIKUX BiH CKJIAIA€ThCs, a 1 BiJ] XapakTepy iX po3mimeHss. Hanpuknan, aromu
BYIJIELI0O B aiMa3l pPO3MILIYIOThCS CYBOpPO Ha OJIHAKOBMX BIJICTAHAX OJMH BIJJ OJHOTO B KYyTax
TeTparoHaJbHOI KPUCTAIIYHOI pemiTku. KokHuil aToM anmasy MoB'si3aHui 3 YOTHpPMa iHIIUMHU CHIIBHUM
KOBAJIGHTHUM 3B’513KOM, SIKUH 3a0e31euye BUHATKOBO BUCOKY TBepaicTh (10), a koMIIakTHa TeTparoHajabHa
KpUCTaJliyHa penriTka 3abe3nedye BUCOKY mmTtoMy Bary (35 kH/m®). ¥V rpaditi atomu Byriero
PO3TaIIOBYIOThCS IIAPAMHU, K1 CKIaJIal0ThCS 3 TeKcaroHaJIbHUX Kinelb. KoxkHUi aToM y 1mapi KOBaJIEHTHO
MOB'sI3aHUM 3 TPhOMA 1HIIIMMH, a 3B'S30K M1XK IIapaMu ciaabkuii (auB. puc. 2.1).

XapakTepHOI OCOOJIMBICTIO OaraTOrpaHHUKIB € CHUMETpis, IMiJ] SKOK PpO3yMIiIOTh: MO-TEplIe,
3aKOHOMIPHY IOBTOPIOBAHICTh NpU OOEpTaHHI KpUCTala OJHAKOBUX TpaHel; mo-apyre, A3epKalbHY
PIBHICTb YacTUH (QirypH (0J1HI YACTMHU KpHCTala Haue 3epKaIbHO B1IOOPaXKYIOTh 1HIII).

VY kpucranax BHUIUISIOTH: T'paHI—IUIONIMHM OaraTorpaHHMKIB, peOpa—IliHIi NepeTHHaHHS TpaHel,
BEPLIMHU—TIIEPETHHAHHA TPHOX 1 OljIble pedep.

3HaliieH1 Taki eneMeHTH cuMeTpii (puc. 2.2).

1. IInomHa cuMeTpii—ysBHA IUIONIMHA, sIKA JUINTh KPUCTAJ Ha JB1 PiBHI YaCTUHH, IPUUOMY OJIHA 3
HUX Hade JI3EPKATBHO BIIOOPAKYE 1HIITY.

2. Bick cumerpii ( L )—npsma niHisg, npu oOepTaHHI HaBKOJIO sKoi Ha 360° KpucTan Jekiibka pasiB
MIOBTOPIOE CBO€ IOYATKOBE MOJIOKEHHS B MpocTopi. KibKiCTh MOBTOPEHh MOYATKOBOTO IOJIOKEHHS
KpHUCTaja Ipu oOepTaHHI HABKOJO OCi cuMeTpii Ha3uBaeThes ii mopsiakom. s ocelt cumeTpii pi3HHUX
MOPAJIKIB MPUIHATI Taki Mo3HaueHHs: L2 —Bick cumeTpii apyroro nopsaky; L3—sick cuMeTpii TpeTboro
HOPSAAKY 1 T.A. Y KpHUCTaJIiB MOXYTh OyTH TUIBKU OCi CUMETPIi IpYroro, TpeThOro, 4eTBEPTOrO Ta MIOCTOTO
nopsiiKy. B oHOMY 1 TOMY 3K KpUCTaIl MOXKe OyTH JACKITbKAa 0OCe CUMETPii OAHOTO MOPSIKY ab0 pi3HHX
MOPSAKIB.



Pucynok 2.1 —bynoBa KpUCTaIiYHUX PEILIiTOK:

a — ramity; 0 — anmasy; B — rpadity

3. LleHTp cuMeTpii—TOYKa MePETUHAHHS €JIEeMEHTIB CUMETPii B TaHOMY KPUCTAJIi.

Y kpucramax MoxiauBi 32 KomOiHamii eneMeHTiB cumeTpii, 1 1 32 KomOiHalii Ha3WBaIOTh
KpuctayiorpagiyHUMH KiacamMu, abo Bugamu, cumerpii. Kpucramorpadiuni kmacu 00'€THYIOTBCS Y
CUHTOHil (TperpKe '"CHUHTOHIA"—CXOXICTh KyTiB). TakMX CHHTOHIA CIM: TPUKIMHHA, MOHOKJIMHHA,
poMOiuHa, TPUTOHANIbHA, TETparoHajabHa (KBaipaTHa), TeKcaroHaslbHa (IIECTUKYTHA), KyOiyna. [lepmi Tpu
— LIe HIKYl Kateropii, TpM HACTYMHI—CepeIHl, a KyOiyHa CHHTOHi—BHIIA. XapaKTepHI €IEeMEHTH
CHMETPIi [UI epeniueHnX BUILE CHHTOHil npuBeneHi B Tadm. 2.1.

dopma MiHepaliB—o0/1Ha 3 O3HAK, HEOOXIAHUX IS IBUIKOTO BU3HAUCHHSI JICSIKHX 13 HUX; HAPUKIIA], 32
($hopMOI0 MOKHA BITI3HATH KPHUCTANIHU TAJITY, TIPUTY, QIFOOPUTY, TaleHiTy (KyOu) i T.J.

Jy1st XapaKTepUCTUKH Pi3HUX (OPM KPUCTAJIIB BXKUBAETHCS TaKa TEPMIHOJIOTIS.

1. I3omerpuyHi 3epHa MarOTh OIHAKOBY IIMPUHY Ta BUCOTY. ATperaTd TaKHX 3€pEeH Ha3WBAIOTh
3€PHHUCTO - KPUCTAIIYHUMU.

2. Burnsaa 3epeH, siKi BUTATHYTI y OJHOMY HamnpsSMKY, XapaKTE€pHU3ye€TbCS TaKUMU TEPMIHAMM:
CTOBITYACTHUH, LIECTYBAaTUW, TOJIKYBATUI, BOJOKHUCTHM.
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Pucynok 2.2 —Kpucranorpadiudi CHHIOHIi:
a — BUIIIA CUHTOHIs; O — cepe/lHI CHHTOHIi; B — HIKY1 CUHTOHIf,

1 — xy0iuHa; 2 — rekcaroHajibHa; 3 — TpUroHajabHa; 4 — TeTparoHajibHa; 5 — poMOiUYHa; 6 — MOHOKJIMHHA;
7 — TpUKIIUHHA
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Tabmums 2.1 - XapakTepucTuka KpucTatorpadiqyHiuX CHHTOHIN

Kareropis CuHroHis XapakTtepHi €JIeMEHTH
cuMeTpii
Hwxua TpuknuHHa Hema enmemeHTiB cumerpii
a00 € OJTMH LIEHTP CUMETPii
MoHoKIMHHA Bics cumerpii  nmpyroro
MOPSAZIKY ¥ TUIONIMHA CUMETPIl
0JlHa
PomGiuna KinpkicTe oceil cumerpii

JPYToro MOPSAKY W KUTBKICTh
IUIONIMH ~ CUMETPil  Jocsirae

TPbOX

Cepenns TpuronanbHa XapakTepHa OJHa  BiCh
CHUMETPIi TPEThOro MOPSAAKY

TerparonanbHa XapakTepHa OJHa  BiCh

CHUMETPIi YETBEPTOI 0 MOPSIKY

['ekcaronaipHa XapakTepHa OJHa  BiCb
CHUMETPIi IIOCTOr0 NOPSIAKY

Buira Ky6iuna Mae yotupu oci cumerpii

TPETHOTO TOPAIKY (Tmopsn i3
JIpyrum abo 4eTBEpTUM)

Jlnist onmcy arperaTiB, SIKi CKJIJIeHI TIOOBXEHUMH 3epHAMH, SIKIO CIIOCTEPITaeThCs X YHOPSAKOBaHE
pO3TallyBaHHs, BXXUBAKOTh TaKl IPHUCTABKU: NapayeiabHO-a00 pajianbHO-(HAIpUKIaA, MapajlelbHoO-
BOJIOKHHUCTHUH, paialIbHO-TOJIKYBaTHH ).

3. 3epHa MOXYTh MaTH BUIJISJA CIUIIOCHYTMX B OJHOMY HampsMKY. Y 3aJ€KHOCTI BiJl CTYIEHS
CIUTIOCHYTOCTI BOHHU XapaKTepU3YIOThCS TAKIMHU TEPMiHAMU: TAaOIUTUYACTHIN, TUTACTUHYACTHIA, TUCTYBAaTHH,
JIyCKYBaTUH.

Jlj1g XapakTeprUCTUKY TPUXOBAHOKPUCTATIYHUX Ta aMOP(QHUX MIHEPAJIIB 3aCTOCOBYIOThCS TaKl TEPMIHHU:

a) IIUIbHE CKJIAJIGHHS — arperaTd B 3JI0Mi HE BUABIISIOTh MOMITHUX J€Tajiel, MOBEPXHi 3710My IUaKi
ab0 TpOoXU KPUBOIIIHINHI (PaKOBUCTUH 37I0M);

0) 3eMJIICTE CKIIAIEHHS — XapaKTepU3Y€eThCsl MOPIBHSIHO KPUXKOTUINM CKYMUEHHSIM APIOHUX YaCTHHOK,
IPYIOYOK, SIK1 JIETKO BIJOKPEMITIOIOTHCS O/IHA BiJl OJTHOT; 3JI0M TaKHX arperariB HepiBHUH, IOPCTKYBATHM.
Jleski XapakTepHl arperaTH OJiepKajl Ha3By, SKa HE BHMarae CIEL[iaJIbHOTO IMOSICHEHHS, HalpHKIaj
IpOHONOAIOHNHN, HUPKONOAIOHUH 1 T. 1.

[TpupoaHi cKkynmueHHs MiHepalliB y BUTJIAL 3epeH a00 KpUCTAJIiB HA3UBAIOThCS arperataMu. Y MpHUpoIi
BOHU MOXYTh MaTu Taki ¢popmu (puc. 2.3).

1. 3epHucTi—ApiOHI 3epHA MiHEpaiB, SKi 3POCIHCS.
2. 3eMIMCTi—3a 30BHIIIHIM BUIJISAAOM HAraayloTh KPUXKOTUIMHM TPYHT 1 JIETKO PO3TUPAIOTHCS MOMIX
HaJIBLSIMU.

3. {i1bHI—HEMOXJIMBO BiJIPI3HUTH KOHTYPU OKPEMHX 3€PEH HABITh MPH HEBETUKOMY 301IbIIEHHI.

4. JlucryBari, MJIACTUHYACTI, JYCKYBaTi—KpPUCTAJIM JIETKO PO3MIEH-TIOIOThCA HAa OKPEeMi JIMCTOUYKH,
TUTACTHUHKH, JTYCOYKH.

5. Jlpy3u—3pOoCTKH KPHUCTAIIB, K MPUKPIIUIEH] OJHUM KIHIEM JI0 3arajlbHOi OCHOBH.

6. JleHIpuTH—TJUIACTI AepeBONOAI0H] arperaTH, skl BUHUKAIOTh MPH IIBUAKIA KpUCTai3alii.

7. Konkpenii—arperatu KynenoaioHoi ¢opmu 3 pagialbHO-IPOMEHHUCTOIO 0YI0BOIO.

8. OonmiTH—HEBEIUKUX PO3MIPIB KYJIbKH, 31IEMEHTOBaHI a00 B KPUX-KOTLIOMY CTaHi.

9. Cekpenii (XKeoan)—IOPOKHUHU B TIPCbKill MOpOJi, 3amOBHEHI MIHEPAJIbHOIO PEUOBHHOIO,
HaraayTh JIFOJIChKI HUPKH.

bararo wmiHepasiiB MarOThb HEKpUCTaATIiuHy (amop¢Hy) OYyIOBY, KOJIM €JIEeMEHTapHI YaCTUHKHU
PO3TaNIOBYIOTHCS Oe371aHo (0mas, JIMOHIT, XaJIIe0H Ta 1H.).
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MomOoXpPRCTaR

Pucynok 2.3—®opmu 3HaX0KEHHS MiHEPAJIiB Y IPUPOi

2.2. ®i3nyHi BJaCTHBOCTI MiHepaJiB

KoxxHuit MiHepan Mae MeBHUHM XIMIYHUM CKJIaJ] 1 XapakTepHY JUIsl HbOI'O BHYTPIIIHIO OyJOBY, BiJl SIKOT
3anexarh HOro 30BHIIIHA (opMa Ta (pi3UYH1 BIACTUBOCTI.

Po3pi3HIOIOTH Taki 30BHIIIHI (MAaKpOCKOMiuH1) ()i3WYHI BIACTUBOCTI MiHEpaliB: KOJip, KOJIP PUCKH,
MPO30PICTh, OJUCK, CIAWHICTD, 3JI0M, TBEPIICTh, PO3YMHEHHS y KUCJIOTAX, CMaK, 3arax, HIUIbHICTb.

K o 11 p. Maibke Bci MiHepanu 3a0apBiieHi B TOW 4M iHIIMI Komip. barato 3 HUX Ha3BaHi 3a LI€IO
o3Hakoro. Hampuxmnan, rematur (Big Ipeupkoro 'remartikoc'—KpuBaBUii), anbOIT (B1A JIATUHCHKOTO
"anp6iyc"—O11mit), pyOiH (BiJ JaTUHCHKOTO "pyOep" —uepBoHUi).

Jlj1g XapakTepUCTUKU KOJIbOPY Ta HOro BIATIHKIB BUKOPUCTOBYIOTh TaKl TEpMiHM: O, YOPHUIA, CIpUH,
Oypwuii, 4epBOHHI, KOBTUMW, 3eleHUH, cuHIA. Taki Ha3BH, SK OpaHKEBHH, POXKEBUH, ONAKUTHHIA,
3aCTOCOBYIOTBCS JJI1 YTOUHEHHSI BIATIHKIB, HATIPUKJIA/ OPaHKEBO-KOBTHH, OJIaKUTHO-01/IMH Ta 1H.

JUnist Ha3B BIATIHKIB Y>KUBAIOTh NMPEe(iKCH TEMHO-, CBITJIO- Ta iH., a JUIsI MiHEpaJiB 3 METAJIEBUM OJIMCKOM
000B’SI3KOBO K IMpeQIiKC BUKOPUCTOBYIOTh Ha3BY MeTally (HAaNpuKIaA, MiJAHO-4EpBOHHI, 30JI0THCTO-,
JaTYHHO-, OPOH30BO-KOBTHIA, CBUHIIEBO-a00 CTAlIEBO-CIpHiA, 3aT130-4OpHUH Ta 1H.).

Kpim ocHOBHOT0 3a0apBiieHHS, MiHEpaIH 1HKOJIU MalOTh JIOJIaTKOB1 BIATIHKK — MIHJIUBICTh, OOYMOBJICHY
sABUIIEM iHTep(depeHLii CBITIa Ha TOBEPXHI MiHepasliB BHACIIOK PI3HUX peakiiif Py BUBITPIOBAHHI.

Konip pucxu. barato MinepaniB y qpiOHO-po3piOHEHOMY cTaHi (IOPOLIKY) MalOTh 30BCIM 1HIIHMHA
KOJIip, TaK 3BaHUM KoJip prcku (abo mpocto — pucka). Lle BaxkiuBa AiarHOCTHYHA O3HaKa MiHepaty. Jlis
BU3HAUEHHSI KOJBOPY PHUCKM HeMa MOTpeOM po3/ApiOHIOBATH MiHEpasl, a JOCHUTh IMPOBECTH HUM IO
HerjasypoBaHiil ¢hapdoposiit miactuHmi. [ XapakTepuCTUKN PUCKH BXKHUBAIOTHCS TaKi K TEPMIHH, fK 1
IUIS1 KOJTTBODY.

IIpo3opicTts. lle 3naTHicTs MiHEpaJiB MPOMYCKAaTH CBITIO. PO3pi3HAIOTH Mpo30pi (TipchKuit
KpUIITaJb, ICJIaH/ICHKHM IIMAaT Ta iH.), HAiBIPO30p1 (Xallea0H, onal Ta iH.) 1 Hermpo3opi (rpadiT, miput
Ta iH.). bararo MiHepasiB y TOHKUX IJIACTUHKAX MPOCBIUYIOTHCS, HAIPUKJIIal O10THT.
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b 1 u ¢ k. Lle 3naTHICTh MiHEpaliB BiIOMBAIH CBITIIO (3aJIE)KHUThH BiJl KUTBKOCTI BiIOUTOTO CBITIIA).

3a 1i€r0 BIACTHBICTIO MIHEPAIHM PO3MOIUISIOTh Ha JBI BEJIMKI TPYIU: 3 METAJIEBHUM Ta HEMETaJIEBUM
OJIUCKOM.

MeraneBuii OJIMCK—Iie OJIMCK CBIXKOTO 3710My MeTaiy. Pemra —HemertaneBi. Binpi3zHsatoTh OiucK
aJIMa3HUM - MyXe CWIbHUH, BiIOMBae Oarato CBITIA; N3epKATbHUM—OMINCK J3epKalia; CKISHUH—OIICK
MIOBEPXHI CKJIA; HMIOBKOBUCTHUH—IIPU MapaielbHO-BOJIOKHUCTIN Oy[OBI; MUPHUHM - MOBEPXHS MIHEpATy
Haye HaMa3aHa )XHPOM; TepIaMyTpoBU—KoIip iHTepdepenii. bararo miHepaniB He MarOTh OJIUCKY 1 €
MaTOBUMH.

CnaitnuicTb. Le 3naTHicTs MiHEpaIiB PO3KOIIOBATUCH MPH yAapi B OKPEMHUX KpHCTaIorpadiqHux
HanpsMKax 3 YTBOPEHHSM IJIaJIKUX a00 A3epKaJbHUX OBEPXOHb—IIOBEPXOHb CHAMHOCTI.

ChaiiHicTh MpUTaMaHHA TIIBKU KPUCTATIYHUM MiHEpajiaM 1 BIACYTHS y MOHOKpucTaiiB. Hampsimok
TJIOIIMH CITAMHOCTI HE BUNIAJKOBUH 1 BIJTIOBia€ HAMMPSIMKAM HaWOUIBII MIUITBHUX KPUCTAIYHUX PEIIITOK.
CraiiHicTh MOXKE CIIOCTEPIraTUCh B OJHOMY, IBOX, TPHOX, YOTHPHOX 1 HaBITh IIeCcTH Hampsmkax. Ciifg
PO3PI3HATH IUIOIIMHY CIIAMHOCTI BiJ I'paHel kpucrtana. Hanpukiaza, y KBapIil CialHICTh BiICYTHS, X04 BiH
1 3ycTpidaeTbes 9acTo y (opMi KPUCTATIB 13 TJIAAKUMU TIOBEPXHIIMH.

@®i3uYyHO craiHICTh 0OYMOBJIGHA THUM, IO 30BHIIIHI 3B'A3KM MDK KpHUCTalaM{d 3HA4YHO claluii Bij
BHYTPIIIHIX CTPYKTYPHHX 3B'SI3KIB MiJK €JIEMEHTAPHUMHU YaCTHHKAMHU.

Po3pi3HsAIOTH Taki BUIW CIAHHOCTI:

a) Iy’Ke JOCKOHAaJIa — MiHepaJ JIETKO PO3KOJIIOETHCS 32 BU3HAUCHUM HANIPSIMKOM Ha OKpEMi IJIACTUHKH,
JUCTOYKHU abo0 JIycouku (cnrona, rpadiT, rirne Ta iH.);

0) JOCKOHAIAa — TIPU yJaapi MiHEepaJl PO3KOJIOETHCS PIBHUMH, TJIQJICHBPKUMHU IIONMHAMH HA yJIaMKH,
SK1 HaraJayrooTh MEPBUHHI KpUCTaIH (TalliT, KaIbIUT Ta iH.);

B) HEJOCKOHAJa — PO3IMI3HAETHCS BAKKO HA YIaMKax MiHepalry. 3Ha4Ha YaCTHHA YJIaMKiB oOMeKeHa
HEeTPaBWJILHUMHM ITOBEPXHAMH (amaTuT, OCpui Ta iH.);

r) cnaifHicTh BiacyTHs. [Ipu yaapi MmiHepa po3KOIOEThCS Y BUMIAIKOBUX HAIPSIMKAX 13 HENPaBUIBHUMHU
MOBEPXHSAMU 3710MY (KBapll, JJIMOHIT Ta iH.).

3 11 o M. 511 BU3HAYCHHSA JIESIKUX MiHEepaiB J0OPOIO IarHOCTHYHOIO O3HAKOIO € 3JI0M — BHUITaIKOBHHA
HaMpsMOK PO3KOJIy MiHEpady. 3a HEBHUM XapaKTepOM MTOBEPXHI, sIKa yTBOPIOETHCS MIPU PO3KOJIi MiHEpaTYy,
BUJIUIAIOTH TaKi TUIIU 3JIOMY:

a) piBHMH, CTyNMIHYaCTUH, XapaKTEPHUH JIJIsI MIHEPATiB 13 CIIAalHICTIO;

0) pakoBHUCTHH (0Maj, XaNleJoH Ta 1H.), SKUW HaraJaye BHYTPILIIHIO IOBEPXHIO Yepenaliky;

B) 3aHO3MBMH (poroBa oOMaHKa, Tilc Ta iH.) — NpPUTAMaHHUI MiHepajaM i3 BOJIOKHHCTOIO abo
TOJIKYBaTO 0yJ10BOIO;

I') 3eMJIUCTHH (KAOJIHIT Ta 1H.) — XapaKTepHU JUId 3eMIMCTUX MiHEpaliB;

1) 36pHUCTUI — MalOTh MIHEpAJIA 36pHUCTOI OyJTOBH.

TBepnnicrts. le 3maTHICTh MiHEpaJiB YMHUTH OMIp MEXAHIYHUM 3YCHIUIAM, SIKi pO3'€IHYIOTh HOTO
yacTUHKH. CTyIiHb TBEPJIOCTI MiHEpPaIiB BU3HAYAETHCS MPUOIN3HO B MOPIBHSAHHI 3 TBEPIICTIO €TATOHHUX
MiHepaniB 3a mkanoro @. Mooca, Tabi. 2.2.

JUia BU3HAUEHHS TBEPJAOCTI MIHEpaNiB y Ja0OpaTOpHUX YMOBaX KOPHUCTYIOTbCA MIAPYYHUMHU
MpeIMeTaMu, TBEPAICTh SKHUX BiJioMa: M'KUH omiBelb — 1, HITOTh — 2,5; MiJiHa MOHETa — 3—4; CKJI0 —
5—35,5; ne3o 6purBu — 5—6;Tepnyr — 7.

CkJio psimae BCi MiHepaiu 3 TBEPIICTIO MEHINE 5, a MiHEpalIM 3 TBEPAICTIO Oijiblle 5 cami ApsANalTh
ckio. [Mumu migpyuyHumu 3acob0aMy MOKHAa BHU3HAUUTH TBEPIICTh OUIBLIOCTI MIHEpaliB, OCKLIBKU
MiHEepau 3 TBEPIICTIO OublIe 6 3yCTpivaroThes MOPIBHSIHO PiJIKO.

Po3zdumHenHs y KuCIIOTax. Yci MiHepaIH Kiacy KapOoHATIB (KaJIBIIUT, MaJaxiT Ta iH.) pearyrTh
13 COJITHOIO KHCJIOTOIO 3 BHUIUICHHSIM BYIJIEKHCIIOTO ra3y, OylIbOOUYKH SKOTO CTBOPIOIOTH BPaKEHHS
KHUITIHHS KUCTIO0TH. Jlesiki MiHepasu 1[bOro KJacy pO3UMHSIIOTHCS B po3piOHEHOMY cTaHi (J0J0MiT) abo mpu
nigirpiBanHi (MarsHe3ut). Jlis BU3HaueHHs MiHepaliB 3acTocoByeTbes 10% po3unH CONSIHOT KUCIIOTH,
Kparuist sIKOTO 32 JIOTIOMOTOI0 CKJISTHOT MATMYKHU 200 KpareIbHUIII HAHOCUTHCS Ha TTOBEPXHIO 3pa3ka abo Ha
MIOPOIIIOK.
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Tabmuus 2.2 — Illkana TBepOCTI MiHEpaiB

Hasga minepany TBepaicTb XapakTepucTUKa TBEpAOCTI

3a Moocom
Tanpk 1 Jlerko apsmaeThCs HIrTEM
I'inc 2 JpsimaeThbest HIrTEM
Kanpuur 3 Jlerko npsirnaerbCcs HOXKEM
daro0opuUT 4 Baxko npsinmaeTbCcsi HOXKEM
Amnatut 5 Hix He 3ayuiae moapsmnuH
Optokina3 6 3anuinae NOAPSANUHY Ha CKJI, CTall
KBapn 7 Jlerxo npsmae cTajb, CKIO
Tonas 8 Jpsinae cki10, TIPChKUNA KPUIITATh
Kopynn 9 Jlerko apsirae BCi MiHEpasy, KpiM ~ aliMasy

Pixe ckio

Anmaz 10

Cwmak, 3amax. Yci MiHepait, iKi PO3UHHSIIOTHCS Y BOJII, MAIOTh MIEBHUM cMaK. Tak, rajiT — COJIOHUH,
CHJIbBIH — T1pKO-COJIOHMH. Jlesiki MiHepasH i 9ac TepTs OJUH 00 OJMH MAIOTh XapakTepHHii 3anax. Tax,
IIPH TEPTI 3KeIBaKiB (OCPOPUTY 3'IBIAETHCS 3aMax ropiioi MIKIpH; 3aMax CipyaHoro razy XxapakTepHuil s
HipUTY Ta CipKH.

IlineHIcTb. L{g BTacTUBICT, MiHEPAJIiB 3MIHIOETHCS B IIUPOKUX MEKaX — BijJ 3HAYCHHS MeHIe |
(rasm, Oitymu) mo 23 r/cm® (Tpyma OCBMHCTOTO ipHIi0). Y psiii BUMAIKIB HIUTBHICTE € JOOPOIO
JIarHOCTHUYHOIO O3HAKOI0, HAaBITh BHBAXKYIOYM MiHEpalIM Ha JOJOHI, MOKHA MPUOIM3HO BU3HAUUTHU IX
IIUTBHICTB. 32 IIUTBHICTIO BC1 MiHEpaIM PO3MOAUISIOTh Ha: JIETKi—i3 MUIbHICTIO 10 2,0 T/cM?, cepenHi —
Bix 2 10 4 r/cm?, Baxkki—O1IbIIE 4 T/CM>.

OcoOnuBi BiacTuBOCTI. Jleski MiHepaIl BOJOIIIOTh TUIbKK IM MPUTAMaHHUMH BIIACTUBOCTSMH,
Kl € J00pMMH NiarHOCTUYHMMH O3HaKaMu [MX MiHepamiB. Tak, OJUH 13 PI3HOBUAIB KalbLUTy —
ICTAHJICPKHUI  IIIIAT Mae TMOJBIHE MPOMEHE3AIOMIICHHS, y Jabpanopa mpu oOepTaHHI Ha IIIONIMHAX
CHAHOCTI CHOCTEPIraeThCcsi Ipa KOMbOPIB y (Pi0JIETOBO-CHHIOBATO-3€JICHUX TOHAX; (IIOOPUT HABITH Y
HEBEIIMYKOMY 3pa3Ky MOke OyTH 3a0apBJICHHN Y Pi3HI KOJBOPH; TPpadiT 3aJIMIIIAE CITiJT Ha Tarepi; TIUHUCTI
MiHepai, HapUKIaJ KaoldiH — >KUPHUIA Ha JOTHUK; XalleOH MPOCBIYYETHCS HAa KPasx 1 T.1.

Knacuoikamis minepaniB. ¥Ycsi pi3HOMaHITHICTb MIHEPAJIiB MiIPO3AUISAETHCS HA TPYIH, SIKI TOEAHYIOTh
3a CIUJIbHUMU O3HaKaMM. Y HAyKOBiM MiHepasorii 3aralbHONPUHHATO KiIacu(iKyBaTH MiHEpalIX Mepul 3a
BCE 3a XIMIYHUM ckiagoM. Knacudikariist HAOUTBIIT pO3MOBCIOHKEHUX MTOPOJOYTBOPIOIOUHUX MIHEPATIB 32
II€I0 03HAKOIO HaBeeHa B Ta0IL. 2.3.

Tabmuig 2.3 — XiMiuHa ki1acudikallis MiHEpasiB
Kiac Minepanu

CunikaTtu OmniBiH, MYCKOBIT, OIOTHT, TajibK, ajbOiT,
nabpamop, OPTOKJIa3, MIKPOKIIH, KAaOJIIHIT,
IUIariokJia3, MOHTMOPIJIOHIT, He(eliH, XJIOPUT

Kanbuur, gomomiT ramit, Manaxit, CUACPUT,

Kapbonaru MarHe3uT, aparoHitT

I'inc, anrigpur, 6apit, MipaOLIIT.
CynbdaTu [Tiput, cdaneput, TraueHIT, XalbKOIIPHUT,
Cynbdinu KiHOBap, aypunirmeHT KBapi, omnan, xanienoH,

KOPYH/, JIMOHIT, T€MaTUT, MarHeTiT, OOKCHT,
py6iH, candip

Amnatut, pochoput, BiBiaHIT

[amit, cuibBiH, KapHATIT, GIFOOPUT AMa3s,
rpadit, cipka, cpibio, 30JI0TO, TJIATHHA, Mifb,
MUII'SIK, BICMYT

Oxucu Ta riIpooKucu

docdatu
lanoign
CaMOpo/iHI eTeMEeHTH
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2.3. TBepaicTh MiHepaJiB

Minepanu, XapaKTepUCTUKU SKHUX HABOMAATHCSA y IIbOMY PO3MIiTi, CHCTEMATH30BaHI HE 3a XIMIYHHM
CKJIQJIOM, a 3aJIeKHO Bij iX (i3MuHUX BIacTUBOCTEH. Taka mociiJOBHICTh BiIMOBIAa€ HABYAILHUM IIUISAM 1
JI0TIOMAarae IBUIKO OPi€HTYBATHCS MPU BU3HAYCHHI TOTO UM 1HIIOTO MiHEpay.

[lepmr 3a Bce, MiHepaJid 3aJ€KHO BiJ| X TBEPAOCTI PO3MOJUICHI Ha TPH TPYNHU: 3 TBEPIICTIO 10 2
BKJIFOYHO (ApSAMArOThCSA HITTEM); Big 2 10 5 (HIrTeM He IPAMalThCS 1 HE APAMAIOTH CKJIO0) Ta MiHEpaIu 3
TBEPICTIO BUIIE 5 (ApANAIOTH CKJI0). B KOXKHIN Takii rpyIii MiHepalii po3MO/IiJIeH] 3a KOJIbOPOM Ha CBITIIi
Ta TeMHI, K1, B CBOIO YEpTy, PO3AUISIOTHCS Ha MIATPYIH MIHEpaliB 31 cnaitHicTio 1 6e3 cnaitHocTi. KoxkHa
HiArpymna BMIIye Ha3BU JACKUIBKOX MiHEpalliB, A€ MPHUBOAATHCA W iHINI JIarHOCTUYHI O3HAKH: OJIHCK,
BJIACHUM KOJIp, KOJIp PUCKH, HIUIBHICTh, HadmpocTimi peakiiii. KpiM Toro, HaBomaTbcs crenudidHi
BJIACTUBOCTI MiHepaily (SIKIIIO BOHHM €) Ta 3aCTOCYBaHHs B HAPOJHOMY I'OCIIOIAPCTBI.

TBepaicTh MiHEpaliB OLIHIOETHCA 3a MIKaJIO Mooca, IIJIbHICTh HABOJIUTHCS Y TpaMax Ha KyOl4HHI
CaHTUMETP.

2.3.1. Minepaju 3 TBePAICTIO /10 2 BKJIIOYHO (APANAIOTHCS HIrTEM)

CaiTai 3i cnaiiHicTIO

Iime. CaSO4-2H20 — BopoyTpuMyrounii cynbdar KaibIlifo. 3epHHUCTI, IPIOHOKPUCTANIYHI MacH,
arperatd. OKpemi KpHUCTalM IIJIACTUHYACTOI, CTOBIYACTOI, BOJIOKHUCTOI Ta MPU3MATHYHOI (GopMHu.
Cunronis MoHOKIIIHHA. CriaifHicTh HalockoHamma. Teepaicts 2. inpHICTS 2,2 — 2,4. BIMCK CKIISTHHIA,
nepaaMyTpOBHM, IIOBKOBUCTUH. 3710M JIpiOHO3EpHUCTUH, 3aHO3IMBUH, CTymiHYacTUi. be3koibopoBui,
POXKEBHIA, OKpEeMi KpUCTaII BOJSHO-TIpo30pi. Pucka Oina.

Po3pi3HAIOTH Taki pi3HOBUAM TIICY:

Anebactp — OLnmii IyKpOToAiOHUI Tirc ApiOHO3EPHUCTOI IIITFHOT OYy/IOBH.

CeneHIT — BOJIOKHUCTH T'iIC 3 HIOBKOBUCTUM OJMCKOM 1 3aHO3JIUBUM 3JI0MOM.

JIucroBwmii Tirnc, SKWH HazuWBalTh mie "Map'iHe ckio". CrmaidHICTh y CelleHiTa Ta JIMCTOBOTO Tirca
HallIoCKOHaiIIa, KPUCTAIN JIETKO PO3LIEIUIIOIOTHCS Ha TOHKI IUIaCTUHKY. Pucka Oina.

limc mae mmpoke 3aCTOCYBaHHS Y HAPOJHOMY TOCHOJAPCTBI B3araii, i B OyIiBHUITBI 30kpema. Y
Oy/IIBHULITBI BIH 3aCTOCOBYETHCS JJIsl BUTOTOBJIEHHS B'SXKYUMX — LIEMEHTY, BAaIlHSTHOI'O PO3YMHY, CyXOi
HITYKAaTypKH, TIIICOBUX OJIOKIB JUIsl IEPETOPOAOK.

Tampk. Mg3Si4010(OH)2 — cumikat Marsito. JluctyBati, JyckyBaTi, IIibHI Macu. CHHIOHis
MoHOKIuHHA. CrialiHicTh HalnockoHamima. Teepaicts 1. Llinbnicts 2,5 — 2,8. Komip GmigHO-3€neHUH,
’KOBTYBATHUH 13 IIOBKOBUCTUM 200 CKISIHUM OJcKoM. JKUpHMIA Ha JOTHK.

Iupoko 3acTOCOBYETHCS y CUIBCBKOMY TOCIIOAAPCTBI JJIsi BUTOTOBJIEHHS OTPYTOXIMIKAaTIB Ta y
MEIULUHI.

Kaominit. Al4(OH)8[Si4010]. Ha3Ba moxoauTh BiJi KUTAMCHKOTO CJIOBA “Tao-JIHI — BHUCOKA ropa y
Kurai, sixa yrBopeHa 3 61101 IiTMHM. 3eMJIMCTI, KpUXKi a00 MIMHOMOAIOH] arperaTi. Y 4MCTOro KaoJiHITY
TBepaicTh 1, 13 gomimkamMu — 10 2,5, HUIBHICTE 2,6. CHHTOHISA KPUCTAJIiB MOHOKIIHHA, CMAWHICTh
Haiinockonanima. Kosnip y uncroro Minepany Outuid, cipuit abo >xoBTyBaTHii (13 toMinrkamu). XKupHuii Ha
JOTUK, 3a0pynHIO€ pyku. Jlye TIrpocKOMiyHUM 1 B CyXOMY CTaHl NpWIMIAE JI0 sf3uka. Pucka Oina.
KaomniHiT Ayxe LiHHA CUPOBMHA JUIi BUIOTOBJICHHS (apdopy. Y OyAiBHMUTBI 3aCTOCOBYETHCS s
BUPOOHUIITBA BOTHETPUBKOI LIETJIN 1 SIK JTOMIILIKH [TPH BUTOTOBJICHH1 B'SKYYHUX.

Mountmopuinonit. AI2(OH)2[Si14010]-nH20. BwmicT Boau 3miHIOEThCS Y Mexkax 12—24%. Ha3By gano
3a micneBicTio Moutmopmiione (®paniist). TOHKO AUCHEPCHI CYHUIBbHI TIMHONMOAIOHI Macu. CraitHiCTh
JOCKOHama, TBepaicTh 2. LIinbHICT MiHJIMBA Yy 3aeXKHOCTI Bia BMicTy Boau. Komip 6inuit 3 cipyBatum
BIATIHKOM a00 XOBTHH. 370M pakoBucTUd. Bonomgie moOporo amcopOiriero, BHACIIIOK YOTo po30Oyxae i
o0'eM 30uTbIIyeTBCS B JeKiabka pasiB. Ilpm BucuxanHi 00'eM 3MeHIIyeThCs. 3aBISKH BUCOKIH
MOTJIMHAIOYIM 3/1aTHOCTI 3aCTOCOBYETHCS K aJICOPOCHT MPH OYMIICHHI HaQTONMPOAYKTIB. Y OyIIBHHUIITBI
IIMPOKO 3aCTOCOBYETHCS Ul IPUTOTYBAHHS TUKCOTPOITHUX PO3UYMHIB MTPHU OYPiHHI CBEP/UIOBUH, 3BEICHHI1
(¢byHIaMeHTiB TUIY ""CTiHA B TPYHTI” .

Myckosit. KAI2 (OH,F)2[AISi3010] — kamiiioBa cmrona. Ha3a moxoauTh BiJ CTapOBUHHOL
iTamiiicbkoi Ha3Bu M. MockBu (Mycka). ¥ XVI-XVII cT. Benuki IUcTH CAr0AM i Ha3BOKO "MOCKOBCHKE
cKki10" BUBO3WIUCH uepe3 MockBy Ha 3axia. JIMcTsHO-3epHUCTI Ta JTyCKONMOAIOHI arperatu. 3 CHIBHUM
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NepIaMyTPOBUM OJIMCKOM (10 I3€pKaJIbHOTO), TBEpAICTh 2—2,5, minbpHICTh 2,5—2,7. CnalHICTh yxKe
JOCKOHAJla B OJHOMY HAIPSIMKY, PO3IICTUTIOIOTHCS HA TOHKI MPY)KHI JIMCTOYKH. be3konbopoBuii abo
KOBTYBAaTUH, 3€JCHYBATOTO KOJHOPY. 3HAXOJUTH 3aCTOCYBAHHS B EIEKTPOTEXHIII SIK 130JSIIHHMIA
Marepiai.

Temmi 31 cnaitHicTIO

biotut. K(Mg,Fe)3(AlFe)Si3010(0OH,F)2 — 3amizo-marnesiansHa ciroga. Ha3Bana 3a mpi3BuUIeM
(dpanmy3skoro ¢izuka biora. ByoBa, CHHroHis, CITalfHICTh Ta OJIMCK aHAJIOT149HI MycKOBITY. Komip yopHuii
abo TtemHo-3eneHo-yopumid. Ilinmenicts  2,7—3,3. TBepamicte 2—2,5. 3acTOCOBYETHCS TaKOXK SIK
130JIALIMHAN MaTepiall.

I'padir. Momudikanis Byrnemro (C) — ToHKOMycKyBaTi 3emuncti arperatd. CmaifHiCTh
HalockoHamima. CHHTOHIA TekcaroHanbHa. TBepaicth 1, mimpHicTh 2,1—2,3. 3m0M HepiBHUH. Pucka
TeMHa. JKUpHUI HAa NOTHK, MUIIEC HA Tamnepi. 3aCTOCOBYETHCS SIK MaTepiall JJisi BATOTOBJICHHS THUTJIIB Ta
OJIIBIIiB, @ TAKOK TBEPAUX aHTU(OPUKIIIHHUX MACTHIL.

Xnoput. (Fe,Mg)5SAI(OH)8[AISi3010] — nyckyBaro-nuctyBaTi arperatu. TBepuicTe 1, MIIBHICTH
2,6—3,3. CnaliHiCTh Ay>Xe JOCKOHaJa, CHHIOHIsI MOHOKJIMHHA, 3JI0M 3aHO3NMBUMN. Pucka 6ina 70 3eneHoi.
Komip 3enenuii, 3 BiATIHKaAMH.

bruck nepnamytposuii ado ckiisauii. [loponoyTBoprorounii MiHepal XJIOPUTOBUX CJIAHIIIB.

2.3.2. MinepaJm 3 TBepAICTIO Bijl 2 10 5 BKJIOYHO

CaiTai 3i cnaiinicTIO

Ianit. NaCl — xnopua HaTpito. KpuctaniyHo-3epHHUCTI arperatu, OKpeMi KpUcTaiu, Ipy3u. 30BHIIIHIHI
BUTJISZ, KPHUCTANIB TEpeBaXHO KyOiuHuil (kyOiuna cunrowis). Tsepmicte 3. Ilimpmicts 2,1 — 2,2.
CnaiiHicTh 1OCKOHAJIa, 3710M 3€pHUCTUH, B OKPEMHUX KpucTanax - pakoBHucTui. Konip npo3opuii, 61ui,
3abapBieHnid qoMimkamu. Pucka 6ina, 6muck cxustauid. CotoHMi Ha cMak. Mae mupoke 3aCTOCYBaHHS Y
XIMIYHIN Ta Xap4OBil TPOMUCIIOBOCTI.

Kampmur. CaCO3 — xapOoHAaT Kajibliro. 3epHUCTI arperatd, KpUCTalXiuHi MacH, JOpy3H, OKpeMi
KpUCTaiM IutacTuH4YacToi Gopmu. CrnaifHICTh AOCKOHAda B TPhOX HampsMKax. CHHIOHIS TPUTOHAJIbHA.
bruck cknsinuii. beskonbopoBuid, O1IHIA, )KOBTUH, pOKEBUHN, OIakuTHUH, Oypuil. Pucka 6i1a. TBepaicTs 3,
IBHICTE — 2,6 — 2,8. BypXJHMBO pearye 3 COJSIHOIO KHCIOTOIO. BimoMi Taki pi3HOBUIM KaJbIMTY:
icmaHachkuid mmar (Big HiMenbkoro "mmar' — Opycodyok) — MpO30puld KaJbIUT 3 MOABIIHOIO
IIPOMEHE3AJIOMIIIOBAHICTIO; ManepoBUi mmar (MIacTUHYacTi abo JUCTyBaTi KPUCTalM); aHTPAKOHIT
(uopHuil KanpUUT 3 AoMimKkoro Oityma). lllupoko 3acTtocoByeTbes y OyAiBHUITBI JUIsl BUTOTOBJIEHHS
B'SDKYUHX.

Honomit. CaMg(CO3)2 — xapOonar kainblito Ta Martito. Kpucraniuno-3epaucti macu. Tepaicts 3,5
— 4, llineHicTs 2,8 — 2,9. CnaitHicTh qockoHana. CHUHTOHIS TpUroHaiabHa. biauck cxisauii. Komnip 6inmit,
cipuii, cipo-6inuii. brmck cxistHul, prcka 0ina abo 61ryBato-cipa. 3710M pakoBHHUCTHI. Pearye 3 consiHoIO
KHUCJIOTOIO Y BUIVISA/I MOPOLIKY. 3aCTOCOBYETHCS SIK ()IIOC MPH BUIUIABJICHHI YaBYHY, a Y OyJIBHUITBI —
JUTsSl BATOTOBJICHHS B'SKYYHX.

Awnrigpurt (3 rpenpkoi "0e3BoanHuit”’). CaSO4 — cynbgaT Kanbiito. TOHKO3EpHUCTI IIIbHI MacH abo
BOJIOKHHUCTI arperatu. TBepaicte 3 — 3,5, mrinpHIcTh 2,8 — 3,0. CuHTOHISI poMOiIYHA, KPUCTATU MalOTh
npu3MaTUYHUN abo ToBcTocTOBMYacTHi o0puc. Komip Oinmmii, cipuii, romyOuii, 4yepBOHMIA, 1HKOJIU
OeskonbopoBuid. Pucka Oina, 370M pakoBHHCTUH. CHaliHICTh JOCKOHajla B OJHOMY HANpPSAMKY.
BukopucToByeTbcsi y BUpOOHUIITBI TIIICOBUX BSKYUUX, IEMEHTIB Ta CIpUaHOi KUCIOTH.

Maruesur. MgCO3 — kapOonar marHito. [[piOHOKpHCTanmi4Hi, IIIJIBHI JO 3€MJIMCTUX Aarperaris.
Kpucranu pomOoBuaHi abo cropmuacti. CHHroHig TpUronaiabHa. TBepaicts 4 — 4,5, minbHicTs 2,9 — 3,1.
CraiinicTs gockoHana. biauck ckinsuuit. Konip 6inuit 3 soBTyBaTUMU ab0 CipyBaTUMH BiATIHKaMu. Pucka
6inma. 3nom pakoBHHcTHI. CHpOBHMHA JJIi BUTOTOBJICHHS! BOTHETPUBKOI LIETJIM (TeMIepaTypa IIaBICHHS
yrctoro okucy martiro 2800°C).

Cupeputr (3amizuumii mmar). FeCO3 — kapOonar 3amiza. [[piOHO3epHHMCTI WIJIBHI arperaT.
3ycTpivaeThCcsl B KYJEMOAIOHUX KOHKpELIAX 3 MPUXOBAHOKPUCTANIYHOIO a00 pajiaibHO-IIPOMEHUCTOIO
OynoBoto. CuHroHis TpuroHanbHa. CnaitHicTs gockoHana. TBepaicts 3,5 — 4,0, minbpHicTs 3,8. Komip y
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CBKOMY CTaHi CBITJIO-)KOBTUH, cipuil. [Ipu BuBiTproBaHHI Oypi€ 1 mepexoAuTh B iHIII MiHepanu. Pucka
Olma, y BHBITpEHOr0 MiHepally — Oypa. biauck CKISIHUH, 1HKOJM TEpJIaMyTPOBHM. 3JI0M CTYMiHYAacCTO-
HEpIBHUH, 1HKOJIM PaKOBHUCTHH. Pearye TUIbKH 3 MiTIrpiTOIO0 CONSAHOIO KHUCIOTOI. CHIEpUT — 3alli3Ha
pyha.

Bapur (Baxkkuii mmar, Bix rpempkoro "6apoc" — Baxkkicts). BaSO4 — cynbdar 6apito. 3epHUCTI MIIbHI
arperatu. Kpucramy rmacTHHYacTol, CTOBIYACTOI GOpMH. 3yCTpIiYaeThCs Y BUTIISL CYIUIBHUX 3€PHUCTHX,
iHKomm 3emuucTux mac. CuHroHis pombiuHa. CraliHicTh nockoHana. Trepaicts 3 - 3,5, mrinbHicTs 4,3 -
4,7. Komip Oinuii, cipyBaTo-Oinuii, pokeBuii. Pucka Oinma. 3710M HepiBHHMH, cTymiHyacTuii. Benuka
HIUTBHICTB JUTSI MIHEPAJIiB 31 CKJITHUM OJTMCKOM. 3aCTOCOBYETHCS SIK 00BaKHIOBAY INIMHUCTOTO PO3YHHY IPU
OypiHHI CBEP/IJIOBHH, a TAKOXK Y MEAHUITUHI.

@mooput (tuiaBukoBuil mmar). CaF2 — ¢ropun kanbuito. 3epHHUCTI arperatu, 3pOCTKH KPUCTATIB
yacTime Ky0iuHoi ¢opmu. CnaiHicTh JOCKOHANA, OMMCK CkiasHUN. TBepaicte 4. 3abapBieHUil B pi3HI
KOJIbOPY (4aCTO HABITh Y HEBEIIMKOMY 3pa3Ky): (ioJIeTOBUH, 3€IeHUH, )KOBTHIA, OJTaKUTHUH, poskeBuil. [Ipu
HarpiBaHHi 3a0apBiIcHHS 3HUKA€E. Jleski pI3HOBMAM 3a 30BHINIHIM BUIJISIIOM HaraaylTh MapMeal.
dnyopectitoe (Tepmid "duryopecieHIis" MOXOAWTh BiJl Ha3BH IbOro MiHepany). OAWH i3 OCHOBHHX
MeTanypriiHux QurociB (TIaBHIB), SKUH MOJETIIYE BUIUIABKY METAIB 13 Y.

Xanpkoniput (Migauid komaenan). CuFeS2 — cynpdin mini ta 3amiza. CymiibHi 3epHUCTI MacH, OKpeMi
3€pHA, CHHTOHIs TeTparoHaidbHa. TBepaicth 3 — 4. linbHicTh 4,1 — 4,3. CnaiiHICTh HEJOCKOHAJIA, 3JI0M
pPaKoBHUCTHH, HepiBHUHN. Komip aTyHHO-)KOBTHH, 30JI0TUCTO-)KOBTHIA. Pricka yopHa abo 3eJIeHO-uopHa.
['osoBHa py/a HA MiJlb Ta BUTOTOBIICHHS MiJTHOTO KYIIOPOCY.

Amnarut (Bix rpeupkoro “amaroc”’ — mimnmBuit). Ca5(PO4)3 (F,Cl) — docdar kampiito. CuHroHis
rekcaroHanibHa. Kpucrtanu mnpusMmaTtuyHi, KOpOTKocToBHmYacTi Tabmutdactoi Qopmu. ChoaifHicTh
HEJOCKOHAMa. 3yCTpidaloThes JPIOHO3EPHUCTI IYKpOIoaiOHI arperatu. TBepaicTh 5, miIbHICTH 3,1.
Komip: x0BTH, )KOBTYBaTO-3€JIeHUN, OJaKUTHUH, (dioneToBuil, kopuuHeBuil. Pucka Oina 1o »KOBTyBaTo-
cipoi, OJMcK CKISTHAHN. 3710M HEepiBHHIA, paKOBHUCTHUH, Y IPiOHO3EPHUCTUX arperatax — 3epHUCTUH.

JloOGpe po3uMHSETHCS Y CONSIHIM, cipuaHiii Ta GocdopHiit KucaoTax. AMaTUT — €IUHUN MiHEpam, SIKUN
MiCTHTB (hocop y TPOMHUCIIOBIH KITBKOCTi. ATPOHOMIYHA PyAa.

TemmHi 3i cnaiinicTio

Manaxit (migHa 3eaedb). CuCO3Cu(OH)2 — nyxHuit kap6oHat Miai. Hatiuni ¢popmu, 3eminucti Macu.
Arperatu 0yBarOTh BOJIOKHUCTI, paJllabHO-IPOMEHUCT1, OpYHbKO- Ta TPOHONOI10H] yTBOpeHHs. CHUHTOHI
MoHOkIMHHA. TBepaicte 3,5 — 4.0, minbHicTh 3,9 — 4,0. Konip Bix sickpaBo-3e€HOTO 0 TEMHO-
3€JICHOTO0, pucka Omijo-3eneHa. bimck ckistHuM, MmoBKOBUCTHM, OapxaTuctuii. CnaliHICTh JTOCKOHAjA.
3110M 3aHO3/MBUHN, IHKOJIM PAKOBHUCTHNA. BypXJIMBO pearye 3 COoHOIO KHCIOTO0.

Manaxit — 4y0BUil AeKOpaTUBHUI KaMiHb. BUKOpHUCTOBY€ETHCS /I BUTOTOBJICHHS 3€JIeHO01 (papOu.

l"anenit- cBuHIeBUi OmHcK (1at. "raneHa"— cBuHIEBa pyna). PbS — cynedin cBunIo. 3epHucTi Mmacu
B1Jl Tpy00- 10 ToHKO3epHUCTUX. Kpucranu nepeBaxkHo KyOi14HOi hopmu (KyOiuHa CHHrOHis). TBepaicTh
2,5 — 3,0. Koxnip cBHHILIEBO-YOpHMH, Cipo-4OopHUH. Pucka cipo-uopHa, 3m0M crymiHuacTuil. CuiibHUMN
MeTaJeBuil OHMCK, BeTuKa miiibHIcTh — 7,4 — 7,6. HaiiBaxkiuBiima pyaa CBUHITIO.

KinoBap (cTaponaBHbOIHIICbKe — KpoB JpakoHa). HgS — cynbdia pryti. lLlinbHI 3epHUCTI arperarty.
Kpucranu TpuronambHOi CHHTOHIT (CTOBIYACTI) 3yCTPIYAIOTHCS PIAKO. 3ayiArae y BUIJISAL BKparjieHUX
HenpaBuwiIbHOI popmu 3epeH. CraiiHicTs nockoHana. TBepaicts 2 —2,5, Benuka HIUbHICTE — 8 — 8,2.
Komip Big yepBoHOro 10 OypoBaTo-4epBOHOIO 3 CBHHIIEBO-CIpUM BIATIHKOM. Pucka uepBoHa. biuck
J3epKaIbHUM, 1HKOJIM MaTOBUMA. 3710M HEPIBHUM, CTYIHYACTHH.

KinoBap — eauna pyna [uig ofepaHHS PTYTi, sika BUKOPUCTOBYEThCS y (DI3UUYHMX HpUiIagax, SK
JIETOHATOp BUOYXIBKH, JJISi BATOTOBJIEHHS NMPUPOIHOI hapOu.
Cdanepur (mmHKOBa OOMaHKa; Bij Trpeupkoro "cdamepoc" — oOMaHIO, TOMY IO 3a 30BHIIIHIM

BUTJISAZIOM HE CXOXKUH 3 IHITUMH CcylbdigamMu MeTatiB). ZnS — cynbdia HUHKY. TOHKO- Ta KpYITHO3EPHHCTI
arperatu. Kpucranu ky014HOI CHHTOHI1, 4aCTO BUKpHBIIEHI. TBepaicTh 3 — 4, mibHICTE 3,9 — 4,2. Komnip
Oypuii a00 KOpUYHEBUH 3 KOBTYBaTUM BiATIHKOM. Pucka sxoBTa 10 Oypoi. CnaifHicTh TyXe JOCKOHana,
3JI0M CTymiHYacTui abo 3epHUcTUi. birck MeTanonoaioHuii, A3epKkaibHui. ['010BHA pyia Ha [IUHK.
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2.3.3. Minepasiu 3 TBepaicTIO Oisiblie 5 (IPANAITH CKJI0)

Caiti 3i cnaiiHicTIO

Oproxinas. KAISi308 — amoMocuiikaT Kajiro, KadiiioBo-HaTpidoBHWii monboBUi mmmar. Has3sa
MMOXOJUTH BiJ Iperbkoro "oprokiasz" (o mpsamMo po3konroeThest). CyniibHI KpuctainiuyHi Macu. dopma
KpUCTAJIIB TMPU3MAaTUYHA, TOBCTOIUIACTUHYACTA, MPH PO3KOIIOBAHHI YTBOPIOE MPSMOKYTHI (HOPMH.
CuHronis MoHOKIWHHA. TBepaicTh 6 — 6,5, minbHICTD 2,5. CaltHICTh JOCKOHAIA B IBOX HAIPsSMKax ITiJT
npsIMAM KyTOM. brrck cxistauit, nepaamyTposuii. Komip 6akutHO-Cipuid, CBITIO-pOKEBHA, OypHid, M'sicO-
YEpBOHMM, 3eeHui. Prcka Oina. 310M cTymiHYacTHi.

MikpokiauH (3 TPenbKoi — BIAXWICHHWH, OCKUIBKM KyT MDK IUIONMHAMH CIAWHOCTI MEHIIHWH BiJl
npssmoro Ha 20 xBwimH). Ckjaa Takuil ke, SK B OpToKia3a. YacTo 3a 30BHIIIHIM BUTJIAJIOM HE
BiJpi3Hs€ThCA Big Hboro. CuHroHis TpukiauHHA. IIpupoaHi 3pocTKH MiHEpany 3 KBapleM YTBOPIOIOTh
"muchbMoOBH TpaHiT", a00 "eBpelchbKUi KaMiHb'.

brnakutHO-3e5eHni PI3HOBU MIKPOKIHMHY HA3UBAIOTh aMa30HITOM. 3aCTOCOBYEThCS SIK IEKOPATUBHUN
Marepiai.

[Tnariokna3u (3 rpembkoi — KOCO PO3KOJIOOTHCs). HaTpilioBo-kanbiiiioBi monpoBi mmaru. Croau
BXOAATH aJIbOIT, aHOPTIT, TabpaIop Ta iH.
Anp0iT (Bim nar. "ampOyc" — Oummit). NaAlSi308 — HatpilioBmii miariokmas. I[lmactuH4acTo-

MPU3MaTHYHI I[YKPOMOAiOHI KpucTanu, apy3u. CUHTOHIs TpukiauHHA. TBepaicTs 6, minpHicTh 2,6. Komip
Ounmmi, cipyBaro-Oimuii, pucka Outa. bnwmck ckimsHuid. CHaiHICTh JOCKOHAJIA, KYyT MK IUIOIIMHAMUA
cnaifHocTi 86°24'. Po3pi3HAIOTH Taki PI3HOBUAM: MICSYHMN KaMiHb (aaynsp) 3 HDKHO-OJIaKUTHUM
BiJUITMBOM, COHSYHHI KaMiHb (aBaHTIOPUH) — KPHUCTAIH 3 iICKPHCTO-30JI0TUCTUM BiJTUBOM.

[Tpumitka. HazBa “mospoBi Immatu’”, WMOBIPHO, IMIIIJIa BiJ TOrO, IIO IIi MiHEpPaJd MArOTh IIHPOKE
PO3TMOBCIOKEHHSI B 3eMHIi KOpi, TOOTO 3yCTpidatoThCsl MaiKe Ha KOKHOMY TTOJI.

CsiTJi 0e3 caiiHocTi

KBapu. Si02 — nmiokcua KpeMHil0, KpeMHe3eM — HalOUIbII pO3MOBCIOKEHUN MiHepan y JiTocdepi
— 12,5%. CymuinpHi MUTEHI MacH, 1HKOJIM 3€PHUCTI, OKpeMi KPUCTAIU, IPy3u. Po3mipu KpucCTalliB qyxe
pi3HOMaHITHI. MaloTh BUIVIA]] IECTUTPAHHUX MPU3M, TPUTOHAIBHOI AinipaMiau. TBepaicTs 1, HIUIBHICTD
2,6. CnaliHICTh BIACYTHS, 3JIOM DPAaKOBHMCTUM, HepiBHUHA. CHHIOHIS TpUrOHalbHA. BIMCK CKISHUIM,
I3epKaibHUM, MaToBUil. be3 Konbopy, 3abapBieHHS 00yMOBIIEHE HASBHICTIO AOMIIIOK — BiJl MOJIOYHO-
O1J10T0 10 YOPHOTO KOJIBOPY.

3anexHo BiJl KOJIbOPY, MPO30POCTI YHUCICHHI PI3HOBUIM KBaplly MarTh OCOOJIMBI Ha3BU: TIPCHKUMN
KpUIITallb — OE3K0JIbOPOBI BOJASHO-TIPO30pl KPUCTAIU; aMEeTUCT — (H10JIETOBUI KBapll; payxTomna3 —
JIMMYacTi, Ipo30pi pi3HOBUIH, 3a0apBiieH] Y OypoBaTo-cipi TOHH; MOPIOH — KPHUCTAIX YOPHOTO KOJIbODY.

KBapiy — BaxumBa CHpOBHHA ISl CKJISTHOT Ta KepamidyHOi MPOMHCIOBOCTi, BUKOPUCTOBYETHCS IS
reHepauii yiabTpa3ByKy, a TakoX Yy pajionepenaBadax 1 roJMHHHMKaxX. BxoauTb A0 ckiaay OaraTtbox
rIpChbKUX MOP1J: MarMaTUYHMUX, OCATOBHUX, METAMOP(PIUHUX.

XanuenoH. [ToraitHokpuctaniunuii pisHOBUA KBapiy. CylinbHI Macu, HaTiuHi yTBopeHHs. CnaifHicTh
BIJICYTHS. TBepaicTh 7, WUIBHICTH 2,6. 370M pakoBHUCTHH, HepiBHUH. [IpocBiuyeThecs Ha Kpasx. Komip
Oinuii, OIaKUTHUH, )KOBTYBaTUH, KOpUYHEBUIl. biinck BOCKOBUI, MaTOBUH.

Bigomi Taki pi3HOBHIM XalIEJAOHY: CEPJIOJIIK — OpaHXEBO- YEPBOHOTO KOJILOPY; araT — arperar
XaJeoHy cMyractoi OyJoBH (CMyru pi3HOKOJBOPOBI); XpHU30Mpa3 — sA0Iy4YHO-3€JIEHOTO KOJIbOPY
3aBJSKU JOMIIIKAM HIKENIO; SIMa — IIIJIbHUN MOTAHHOKPUCTAIIYHUM PI3HOBHU/ XaJIleIOHY 3 CKPaBUM
3a0apBJICHHSAM 1 KOHIEHTPUYHUMHI CMYyTaMH.

XaJieoH Ta Horo pi3HOBUIM BUKOPUCTOBYIOTHCS B OUIBIIOCTI SIK IEKOPAaTUBHE KaMiHHSI.

Oman. Si02-nH20. AMop¢Huil pizHOBHI KpeMHe3eMy, HaTi4HI MacH, KoHkpewii. TBepaicts 5,5 — 6,5.
CraitHIiCTh BIACYTHS, 3JI0M PaKOBHUCTUU. biwck cknsHui, BockoBuii, MaToBuid. Komip Oimii, KOBTHIA,
Oypwii, Onakutauid. HinpHicTs 1,9 — 2,3.

[Tiput (Big rpeupkoro "mipoc" — Borous). FeS2 — cynbdin 3amiza. YTBoproe kpuctanu KyoiuHoi hopmu
(xyOluHa CHHTOHIS) 3 XapaKTepHUM LITPUXYBAHHSAM Ha TpaHsX MapajeibHo pedpam. Po3mipu kpucramis
pPI3HOMAaHITHI, HaWOUIBII PO3MOBCIOJKEHI ¢GopMu: KyO, OKTaeAp, IEHTaroHA0AeKaenp, HEepiIKo
3yCTpI4alOThCSl 3pOCTKM KPUCTAJiB pi3HOI BeNMMYMHHU. B 0caloBHX TipChKHUX MOPOAAX — MPOMEHHUCTI
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KoHKperii. TBepaictb 6 — 6,5, miinbHicTh 5,0 — 5,2. Komnip 1aTyHHO-)KOBTHIA, CBITJIO-)KOBTUH, pPHCKa
3eJIeHyBaTo- a00 OypoBaTo-dyopHa. CuibHMIM MeTaneBuid OmucK. CraifHICTh BiZICYTHS. 3JI0M PAaKOBHUCTHM,
HepiBHUI. Arperaru, siKi B JaBHUHY 3aBJISIKH CBOEMY KOJIbOPY MPUAMAIHCH 32 30JI0TO, OJICPKall HA3BY
"3050T0 MypHiB" (aHTII. "dyic ronag"). OcHOBHA CHPOBUHA JJI OJEP>KaHHS CipuyaHOi KHCIOTH.

Temmi 31 cnaitHicTIO

JIabpamop Na[AlSi308] Ca[Al2Si208]— monpoBwHii MIMAT, KAJIBIIHOBO-HATPiHOBHIA TU1ariokina3. Hassa
3a mBOCTpoBOM B IliBHIUHIN AMepHuir.

CyuinpHi 3€pHUCTI Macu 3 ApPIOHO- Ta KPYMHOIUIACTUHYACTHX KpHUcTadiB. CHalHICTh JTOCKOHAJIA.
Cunronis TpukivHHA. TBepaicTe 6 — 6,5, miibHICTh 2,6 — 2,7. Koip TeMHUH, 1HKOJIM AMMYACTO-CIpUid
abo cipyBaTo-4opHuUil. biimck cKiIstHUI 10 IepIaMyTpoOBOTO.

BinpizHsieTbcs 4y0BOIO TPOIO KOJHOPIB (ipH3alli€r0) Ha IUIOIMIMHAX CHAaiHOCTI ab0 Ha MOJipoBaHiit
MOBEPXHI B CHHIOBATO-(Di0J1IeTOBO-3eNIeHNX TOHAX. Uyn0BuUil 03100 II0BAIbHII MaTepiaJl.

Asprit. Ca(Mg,Fe)[(SiAl)206] — cumikar Kanblliro, MarHiro Ta 3aiiza. KopoTkocToBmuacTi,
6oukononioHi, mpu3MaTuyHi Kpuctanu. CyriibHi 3epHUCTI Macu. CUHTOHIS MOHOKJIMHHA. TBepaicTs 5,5
— 6, minpHicTh 3,3 — 3,6. Cnaifnicts gockoHana. Komip Big TeMHO-3€JI€HOTO 0 OypOBaTO-uOpPHOTO,
pHCKa 3eJIeHyBaTo-cipa. bimck CKIsiHu, KprcTalu MaloTh OJIMCKYYi rpaHi (Ha3Ba MOXOIUTh BiJ TPEIIBKOTO
"ayre" — Omuck). 370M HEpiBHUH 10 pakoBHUCTOro. Po3MOBCIO/KEHHMI MiHEpall MarMaTUYHUX TMOPiA
OCHOBHOTO (JTy’)KHOT'0) CKJIaJTy.

Porosa oomanka. CaNa2 (Mg,Fe,Al)[(SiA1)4011](OH)2 — cknaanuii aIFOMOCUITIKAT KaJbI[il0, MarHii0
Ta 3aii3a. JloBronpru3MaTHyHi Ta TOJIKYBaTi KPUCTAJIH, CHHTOHisl MOHOKITiHHA. TBepaicTh 5,5 - 6, MIibHICTD
3,1 — 3,3. CmaiiHicTh AOCKOHANa B JIBOX HampsimMkax. Komip TeMHo-3eneHuid, yopHuid, Oypuii. Pucka
3eNeHyBaTo-0ypa, Oypa. biuck CkisHUI 3 pOroBUM BiINTMBOM (3BIAKH 1 Ha3Ba), HA IUIOIMIWHAX CITAWHOCTI —
IIOBKOBHUCTHA. 3110M 3aHO3NMMBUHN. [lopo1oyTBOpIOIOUMiA MiHEpall OCHOBHUX MOPiI.

Temmui 0e3 cnaitHocTi

Maruerut. Fe304 — okcun 3aiiza (MarHiTHUH 3a1i3HK). 3epHUCTI APiOHOKPHUCTATIYHI MaCH, KPUCTAIIH
y BUIJIAJ OKTaeapiB, Jpy3H B mopoxHeyax. Tepaicts 5,5 — 6,0. Cunronis ky0OiuHa, 3710M HEpiBHMM.
Komip 3amizo-uopuuii, pucka yopHa. bivck meraneBuii, maToBuit. Oco0nrBa BIaCTUBICTh — MarHiTHUH,
mineHICTh 5,0 — 5,3. BaxkyinBa cupoBHHA /1715 BUIIJIABKU YaBYHY Ta cTaii (3aii3a 0iamu3pko 60%).

I'ematut. Fe203 — oxcup 3amiza (4epBOHMI 3aIT13HSK, BiJl TPEILKOTO "TaMaTiKoC” — KPUBABH, 3B1KH
1 yKpaiHChKa Ha3Ba —“‘KpHUBaBUK'"). 3eMJINCTI, IIKapalylmyBaTi, JIyCKyBaTi arperatu. [HKoJIu yTBOPIOIOTh
4yJI0B1 KprcTanu — pomboenpu. CUHTOHIs TpuroHaiabHa. TBepaicTs 5 — 6, minbHICT 5,0 — 5,3. Komip
CTaJIbHO-UYOPHUI 31 CTPOKATUMH BIATIHKAMH, pUCKa BHUIIHEBO-YEpPBOHA. 3JI0M PAaKOBHUCTHUH. Baxiusa
3aiti3Ha pyzaa (BMicT 3amiza Big S0 10 65%).

Jlimonit. Fe203nH20 — rigpookucen 3amiza (Oypuit 3ami3Hsk). Ha3Ba MOXOIuTh BiA TpelbKOTO
"muMoH" — nyr (MaroThCs Ha yBa3l OOJIOTHI Ta JIyroBi pyau 3amiza). CyluibHI, OPHUCTI, HI3APIOBATI
3eMJIMCcTi MacH. YacTo yTBOPIOIOTH kKeoau — HaTiuHi popmu. LinbHI pi3HOBUIN — KPUCTAJIUHI, 3MJIUCTI
— amop¢Hi. TBepaicts minnuBa — Big I 1o 5,5, minbHicts 2,7 — 4,3. Kounip 0ypuil, oxpsiHo-x0BTUH. Prcka
KOBTO-0ypa 710 4epBOHO{, OJIMCK MaTOBH1, 37I0M PaKOBHUCTHUH.

3ycTpiyaeThCcsi y ACKIIBKOX pI3HOBHIAx: Oypa CkisiHa TojioBa — cdepuyHa HaTidyHa ¢dopma 3
IJIIEHBKOTO OJINCKYUYOI0 TOBEPXHEIO TEMHO-0yporo abo YOPHOT'0 KOJIbOPY; OOTITOBUI Oypuil 3aTi3HAK —
IIUIBHI CYLIUJIBHI MAacu TEMHO-0Yporo abo ’K0BTO-0yporo KoJibopy, sIKi CKJIAAat0ThCs 13 CKyMUeHb Ap10HUX
KYJIbOK; OypHi 3aJTi3HAK — 3€MJIMCTI KPUXKIi Ta IIUIbHI arperatu 0XpsHO-KOBTOTO Ta YOPHOT'O KOJIbOPIB.
Pyna na 3ami30 (BMmicT 3amiza 34 — 42%).

Omnigin. (Mg,Fe)2S104 — cuuikart marHiro Ta 3amiza. CynijabHi JpiOHO3EpHUCTI MacH, OKpEeMi KpUCTaITN
Ta 3epHa, BKJIOYEHI B mopoay. CuHrosis pom6iuna. Tepaicts 6,5 — 7, minsHicth 3,3 — 4,1. Komip
OJTMBKOBO-3€JICHMI (3BIIKH 1 Ha3Ba) 10 TeMHO-3e1eHoro. CraiHiCcTh BiACYTHS a00 HefocKkoHana. biuck
CKJISTHUI, 3710M pakOBHUCTUH. BaxnuBuil moporoyTBOpIOIOUMiA MiHEpad OCHOBHUX Ta YJIbTPAOCHOBHHX
nopia. Bizomuii mpo3opuii 3010THCTHH PI3HOBU 0JIIBIHY — XPH3OJIT (Bi TPEBKOTO “XpHU30C” — 30J10TO)
— KOINTOBHUM KaMiHb.
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Hedenin. Na[AISiO4]. Haza noxoauTs BiJ rperbKoro ciaosa “Hedeni” — xmapa. [Ipu po3unHeHHi y
KOHIICHTPOBAHUX KHCJIOTaX YTBOPIOE XMapOIOMIOHUN KpeMHEe3eM. 3epHHUCTI, KOPOTKO MNpPH3MaTH4HI
Kpuctaau OapuionofiOHi, siki BKpamjieHi B mopoau. CHHroHis rekcaroHaibHa. TBepuicte 5 — 6,
IiIbHICTE 2,6. CiaitHicTh BiicyTHS a00 HemockoHana. Koip TeMHO-Cipuii, )KOBTYBAaTH 3 YePBOHYBATUM
BIATIHKOM. BiInCK *KMpHMIA, Ha TpaHsIX — CKJISHUH, 37I0M TUIOCKO-PaKOBHUCTHIA.

Hedenin — amominieBa pyna, mopog0yTBOPIOIOYNA MiHEPaJl OCHOBHHX 1 YJIBTPAOCHOBHHUX MOPIJI.

KOHTPOJIbHI 3AITMTAHHA

1. Buznaure nonsatTs "miHepan", "kpucran". YKaxiTh GOpMH 3HAXOKEHHS MIHEpaIiB B IPUPO/II.

2. BinOepiTh B 3anpONOHOBaHii KOJEKIIii MiHEpaIX 3 y>Ke TOCKOHAJIO, HEAOCKOHAJIOK CIAiHICTIO Ta
0e3 crmaiHoCTI.

3. Ha3BiTh MiHEpanu-eTaJIOHH B LIKAJi TBEPAOCTI. SIK BU3HAYAE€THCS TBEPIAICTh MiHEpaJliB B OJIBOBUX
yMoBax?

4. o Take OIMCK MiHEPAJIB 1 AKi HOTO PI3HOBUIU?

5. 1o Take 31m0M MiHepaiy 1 siKi HOro pi3sHOBUIU?

6. SIki Bu 3HaeTe ciennivHi BIACTUBOCTI OKPEMHUX MiHepaiB?

7. SIK BUKOPUCTOBYIOTHCSI MiHEpAJIM B HAPOJHOMY T'OCIIOJAPCTBI, B T.4. B OYAIBHUIITBI?

Tema 3. 'TPCBKI IOPOIHN

3.1. Tipebki mopoau Ta iX nmoxo/keHH i Kiacudikamis.

INpcbkuMu MOpoIaMu Ha3UBAIOTHCS MiHEpalIbHI arperaT Pi3HOTo CKIaay i Oy/10BH, K1 ChOPMYBAIHChH
Y pe3ysbTaTi re0J0T1YHUX MPOLIECIB 1 SIKI YTBOPIOIOTH CAMOCTIHHI T'€0JIOT14YHI TiNa (TUTaCTH, IIAPH, KUIJIN Ta
iH.). Lli mpupoaHi cKynm4eHHs MiHEpallbHUX arperariB BUBUYae nerporpadis (Big rpeubkux ciiB "metpoc”
— KaMiHb, "Tpadoc" — onucyBaTn) — TreoJIoTiYHa HayKa, SKa BUBYAE MiHEPAIbHUHN CKJIa]l TPChKUX TOPI/,
ix OyZ10BY, MOXO/’KEHHSI, yMOBH 3aJIITaHHS, PO3MOBCIOPKEHHS Ta YTBOPEHHSI KOPUCHUX KOMAJIUH.

3a MOXO/JKEHHSM (T€HEe3MCOM — BIJl Tpelubkoro '"reHe3oc" — MOXO/JKEHHS), TipChbKi MOpOaU
PO3MOAUIAIOTHCS HAa TPU BEJIUKI TPYIU: MarMaTU4Hi, 0CaJj0B1, MeTaMOp(idHi.

MarmatuyHi TipcbKi MOPOJM YTBOPWIMCH BHACTIAOK 3aTBEPIHHS PEYOBMHM BEPXHbOI MaHTIi 3emill,
MIPUPOJTHOTO CHIIIKATHOTO PO3IJIaBy — Marmu (3 rpeubkoi — TICTO, MICHBO), SIKa MiTHIMAIOYUCH YBEpX
IIPU T€OTEKTOHIYHMX IPOLEcaX, OXOJOKY€ETHCS 1 3aTBEP/IIBAE.

OcaoBi ripcbKi MOPOM YTBOPWINCH 3 IPOYKTIB pyHHYBaHHS OyAb-SIKHX T1PCHKUX MOPiA, SKI BULTAIN
B OCaJIOK Ha IMOBEPXHI 3emJi1 a00 Ha JIHI BOAOHMHUI 6e3 yyacTi abo 3a J0IOMOI0I0 KUBUX OPraHi3MiB.

Metamop¢idHi ripcbki HOPOAH YTBOPHIIUCH 13 MArMaTUYHUX Ta OCAaJOBUX BHACIIIJIOK MepeKpUcTaizamii
Ha TJIUMOMHI MiJ BIUIMBOM BHCOKOI TEMIIEPaTYpH 1 BEJIUKOIO THCKY, a TaKOX PI3HUX (PI3UKO-XIMIUHUX
MIPOLIECIB.

VY 3emHili Kopi 10 TIMOMHU 16 KM CIIBBIIHOMIEHHS IUX TIPCHKUX TOpia mpudam3Ho Take: 60%
CKJIaJatoTh MarMatuydi, 32% — metamopdiuni i 8% — ocanoBi. Y Toil ke yac maiike 76% MoBepxHi
3emsii 1 JAHA BOAOWMHII BKPUTO KPUXKOTIIMMH IIAPyBaTUMHU TIPCBKUMH MOPOJAMU OCaJ0BOTO
noxo pkeHHs. [Ipu oMy HaitO1IbIIIe PO3NOBCIO/HKEHHS MAIOTh TNIMHU Ta TIMHKUCTI IIOPO/IHU, Ha JIOJTIO SIKUX
npunagae 76% BinKiIaiB, HAa JOJIO MICKIB, IMIIAHUKIB, BAITHAKIB Ta 1HIIUX — 25%.

[ToponoyTBoproroui MiHepain O6epyTh HEOJITHAKOBY Y4acTh y OyI0BI Iipchbkux nopia. Haitbinbi Benuka
POJIb TOJIFOBUX IINATIB: BOHU CKJIAAa0Th 10 60% 00'emy MmarmatuyHux nopif, 6utst 30% meramopdiuHux
1 10 12% ocanoux. KBapiy 6epe ydacTh Takox y OyIOBi SIK MarMaTHYHUX Ta METaMOpP(QIYHMX, TaK i
0CaJIOBUX TOPIJ, ckiamarun 0mm3pko 12% 00’emy 3eMHOi kopu. KapOonatu ckmamaroTh TUbku 1,7%
o0'emy, a cynbdaru — 0,1%.

SIK110 KUTBKICTh MiHEpaJliB y TIpChbKii Mopo/i AopiBHIOE abo nepesuinye 10% (3a 00'eMom), TO BOHI
HA3MBAIOTHCS TOJIOBHUMH ITOPOI0YTBOPIOIOYMMH, a AKIo MeHIe 10% — apyropsaHuMu.

Po3pizHsAI0TH epBUHHI MiHEpaK 1 BTOpUHHI. [IepBUHHI yTBOpMIMCH BOJHOYAC 3 TIPCHKOIO IIOPOJIOL0, a
BTOPUHHI — B mpoleci popMyBaHHS Ta MOAAIBINOI icTOpii ripcbkoi mopoau. IlepBuHHMMU MiHepanu
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MOXYTbh OyTH Ul OAHUX TIPCHKUX MOPIJ 1 Ti 3K caMi MiHEpaiu — BTOPHUHHUMHU Ui iHIMX. Hanpukian,
TaKui MiHEpaJl, K KaOJiHIT, BUSBIISETHCSA IEPBUHHUM Y TJIMHI 1 BTOPUHHUM y TPaHITI.

3a MiHepaJIbHUM CKJIAZIOM PO3PI3HAIOTH MOHOMIHEPaIbHI TpChKi MOpoiH (TIIC, T0JIOMIT, BaITHSK Ta iH.),
SKI CKJIaJIAOThCS 3 OJHOTO MiHEpally, Ta MOJIMiHEepaidbHi (TPaHIT, MIOPUT Ta 1H.), IO CKJIAAIOTHCA 3
6aratboX MiHepaiB. BifbIIICTh TIPCHKUX MOPIJ — HOJIIMiHEpaIbHi.

[NipchKi MOpoaM BUBYAKOTH 3 PI3HUX TOYOK 30pPY: B MEPIIY YEPry SIK CEPEIOBUINE KOPHCHUX KOTIATUH —
pya, Byruuis, HadTH, ra3y, cojieil Ta mia3eMHIX BOJ; B IH)KEHEpHiil reoorii — SK OCHOBU (yHIAMEHTIB,
CepelIOBHUINE 1 MaTepiasl sl OyAIBHHUIITBA Pi3HUX CHOPYA, B arpoOHOMIi - SIK pOI0Yl IPYHTOYTBOPIOKOUI
MIOPOJIH.

3.2. CTpyKTypa Ta TeKCTypa ripcbKHX MOPij

JIyist 1iarHOCTUKH TiPChKUX TOPiJ OYyab-SKOro MOXOKEHHS Tpeba 3HATH 0COOJIMBOCTI iX OYIOBH, 1110
BU3HAYAIOTHCS CTPYKTYPOIO Ta TEKCTYPOIO.

[Tix cTpyKTypOIO TipChKOi HOPOAH PO3YMIIOTH i Oy10BY, 00yMOBIICHY (POPMOIO 1 BETUYMHOIO MIHEPAJIiB,
IO CKJIQJA0Th 11, CTYNEHEM X KpucTalli3alii, B3aEMOBIIHOIIEHHIMH 1 3acobamu 3poctanHs. CTpyKTypa
BiJI0Opakye YMOBH YTBOPEHHS T'PChKHUX MOPI.

Po3pi3HAIOTH Taki THIX CTPYKTYP: HOBHOKPHCTANIYHY, MTOP(}ipoBY Ta aMOpPHY.

[ToBHOKpHCTaNIYHA CTPYKTypa MOKE€ OyTH PIBHOMIPHO 3€pHHUCTOIO, KOJIHM KPHUCTaIH MIHEpaliB, sKi
BXOJSTh JI0 CKJIQAY TIPCHKOi MOPOIM, MAlOTh MPUOJIM3HO OIHAKOBI PO3MIpH. 3a BEIUYHMHOIO 3epeH
(kpucTaiB) MOBHOKPHUCTANIYHA CTPYKTypa OyBa€: KpPYIMHO3EPHUCTOIO (PO3MIp 3epeH Y MOIMEpPEUHUKY
oubie 3 MMm); cepenHbo3epHUCTOrO (1 — 3 MM) Ta pidHO3EepHUCTOIO (MeHIIEe | MM).

[TopdipoBi CTPYKTypU TEX BITHOCITHCS A0 KPUCTAIIYHUX 1 XapaKTEPU3YIOThCSI HASBHICTIO KPYITHHX
KPHUCTAJIIB, SIKi 3aHypEeHI B arperatr KpUCTATIYHUX 3€PEH MEHIIOr0 Po3Mipy abo B CKIIOBATY OCHOBHY Macy
(nuB. puc. 3.1). [ToniGH1 CTPYKTYypH YTBOPIOIOTHCSI B TOMY BUIIAJIKY, KOJU KPUCTAIi3allisl 3M1HCHIOETHCS B
JIBa TANW: Ha IEPUIOMY eTalli Ha BEJIMKil TITMOMHI yTBOPIOIOTHCS OLIBbII KPYITHI KPUCTANIN, HA IPYTOMY —
Ha 3HAYHO MEHIII MUOMHI — KPUCTANI3y€eThCs PellTa MarMu.

[ToraitHOKpHUCTaTiYHA CTPYKTYpa MOXKE OYTH BHSABIICHA TIIBKH ITiJ] MIKPOCKOIIOM.

Hexpucraniyni, abo amopdHi, CTpyKTypH MNpUTaMaHHI mopojaM, fKI CKJIaJaloThcs 3
HEPO3KpHCTaII30BaHOI OCHOBHOT MacH.

ITig TekcTyporo MOPOAM PO3YMIIOTh XapakTep PO3TallyBaHHS ii CKJIAJOBHUX YacCTHH Y HpPOCTOpl Ta
UIUTBHICTE TTOPOU. BUAUISIOTE OAHOPIHI Ta HEOTHOPIAHI TEKCTYPH.

Cepen OIHOPITHUX TEKCTYpP BUAUIAIOTH MacHUBHI (CYLUIbHI) TEKCTYpH, K1 CKJIaZieHI MiHepanaMu 0e3
Oynp-sKOi Opi€HTaIlll, cepell HEOJHOPIAHMX — CIAHIoBaTI (MOpoJa pO3CIaHIIbOBaHA Ha OKpeMi
TJTACTUHKH ), THEMCOMOIIOH1, Y SKMX MiHEpaly PO3TalllOBaHi MapalieabHO OAWH JI0 OJHOTO, (hIIroiganbHi
(;1aT. aroic — TEKTH) — MiHEpalIu BUTATHYTI B OJHOMY HAIpsIMKY, OPUCTI (IIJIAaKOB1) - 32 HAsBHOCTI y
MOPO/Ii BEIMKOT KUIBKOCTI IOp Ta MOpOKHUH (puc. 3.1).

JI71st ocaoBUX CHUITYYHX T1IPCHKUX MOPIJ XapakTepHa O0e31aiHa TEKCTypa, OCKUIBKY 11 CKJIa10B1 YaCTUHU
(3epHa, yIaMK1) MOXKYTb PO3TaIIOBYBATUCH SIK 3aBI'O/IHO.

Pucynok 3.1—CrtpykTypa Ta TeKcTypa IipChbKHX HOPiA:
a— cTpyKTypH: 1 —3epHucra; 2 — nopdipoBa; 0 — TekcTypH: 3 — rHeiicoBa (cMyracra); 4 — cJIaHIIOBATA;
5 — mopucra; 6 — QuroiganbHa
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3.3. MarmaTu4Hi ripcski nopoau. ®opmu 3aJsiraHHsI MATMATHYHHX TiPpCbKHUX MOPIA.

Ak yxe 3a3Hauvanoch, MarMaTH4HI TIPChKI MOPOJU MOXOJAATh 3 PEUYOBHHU BEPXHBOI MaHTIl 3emii —
MarMu. besnepeuHicTh BUHHKHEHHS TIpCBKUX TMOpiJ] TakKUM YHHOM, Oyjia BCTaHOBJEHAa MJaBHO 1
HIATBEPAXKYETbCS 3apa3 MPSAMUMH CIHOCTEPEKEHHSMHU BUBEPIKEHHS BYJKAHIB Ta PEUYOBMHHUM CKJIAJ0M
BYJIKaHIYHHX TTOPII.

3a NOXO/PKEHHSM (T€HE3UCOM) 3aJIeXKHO BiJl TOTO, /1€ MPOXOJUTh OXOJIOKEHHSI MarMu, po3pi3HAIOTh
rTMOMHHI Ta BUBEP)KEH1 MarMaTU4Hi T1PChKi TOPOIH.

I'miOunHi, ab6o iHTpY3WBHI (JIaT. "IHTPY310"— YKOPIHEHHS), YTBOPWJIMCS Ha BENHMKIA TJIMOWHI Tif
BIUIMBOM BHCOKOi TEMIIEpATypu Ta BEJIUKOTO THCKY MpPH MOBUIBHOMY OXOJIOJUKCHHI MarMu. Y TaKHX
yYMOBaxX aTOMHI Ta MOJIEKYJISIPHI YaCTUHKHA PEUOBUHH YTBOPIOIOTH CTIHKI XIMIYHI CIIOJYKH Y BUTJISA I JOOpe
BIATPaHEHUX KPHUCTAJTIB. [HIIUMH CIOBaMH, PEUYOBHHA MarMi IMOBHICTIO BUKPUCTATI30BYEThCA (TPAHIT,
niaba3, MyHIT Ta iH.). 3 OMX NPUYHH I IHTPY3UBHUX TOPiJ XapaKTepHI MOBHOKPHUCTAIIYHA, 1HKOJH
nopdipoBa, CTpyKTypa Ta OJTHOPiTHA MACHBHA TEKCTYpA.

Bugsepikeni, abo edy3uBHi (y1at. "edy3io” — BUIUBaHHS ), YTBOPWIKCH ITPH BUBEP>KEHHI MarMH Y BUTJISI1
JaBM Ha MOBEpPXHIO 3emii abo Ha JHO BOJOWMHUIN MpHW IIBHAKOMY OXOJOJpKEHHI jaBH. Ilpum mpomy
peuoOBMHAa MarMu IIBHJKO JI€ra3yeTbCs, HE BCTUTA€ KPUCTATI3yBATUCSA 1 3aTBEepiiBa€e y BUIIIANL
BYJIKQHIYHOTO CKJ1a (0OcuiaH) abo mopucToi Macu (Tiemsa).

Edy3uBHI Tipcbki MOpOIM XapaKTepU3YIOThCS aMOp(HOI0, CKJIOBATOI, 1HKOMU MOphiponoaioHO0
CTPYKTYPOIO 1 MOPUCTOIO, CIAHIIEBOIO a00 (DIII0IAaIBbHOI0 TEKCTYPOIO.

3a XiMIYHUM CKJIQJIOM MarMaTU4Hi ripchbKi MOPOAM 3aJE€KHO Bl BMICTY KpeMHE3eMy (KPEMHEKUCIOTH
— Si02) po3aistoThCS HA TaKi THITH:

. YabTpaocHoBHI (Ayke HETOHACUYEHI KPEMHEKHUCIIOTOI0) — BMICT KPeMHEKUCIOTH 110 40%.

2. OcHogHi (HemonacuueHi)— 40 — 52%.

3. Cepenni (HacuueHi)— 52 — 65%.

4. Kucni (mepenacuderi) — 65 — 75%.

5. Vnprpakucini (qyxe nepeHacuueHi) — Oinbiie 75%.

[leprri 1Ba TUITK BIAHOCSTHCS 0 TIPCHKHX MOPIJ 3 JIy’)KHOIO PEAKIII€I0, PEIITa — 3 KUCIIOH0.

OcHOBHa 0COOJIMBICTh YABTPAOCHOBHUX MarMaTUYHUX TIPCHKUX MOPiJ — YOpHUM a00 TeMHO-3eJIeHUN
KOJIp, BEIMKa MUIBHICT. [Ipy 11bOMyY Taki MOpOAM TUIBKHU IHTPY3MBHOTO MOXOKEHHs. [IpencraBHUKH:
JYHIT, HIPOKCEHIT, NEPUAOTHT.

OcHOBHI MarMaTH4HI IipcbKi TOPOIU MOXKYTh OyTH IHTPY3UBHOI'O Ta €py3UBHOrO NnoxopkeHHs. Koinip
BiJl TEMHO-CIpOT0 J10 YOopHOTO. [HTpYy3HBHI: radb6po, aiabda3, nadbpanoput. Edy3usHi: 6azansT.

CepenHi IOpoIu T€X MalOTh IHTPY3UBHE Ta ePy3UBHE MoX0keHHs. Koip Big ciporo 10 4opHO-Ci1poro.
IaTpy3uBHI: giopur, cieHiT. E¢y3uBHi: TpaxiT, aHAE3UT.

Kucni marmatuyHi TipchKi MOPOAM, SIK 1 MONEPEH], IHTPY3UBHOTO Ta €(y3MBHOIO MOXO/IKEHHS, a
YABTPAKUCII TUTbKH €()y3UBHOT0. 3a0apBIIEHHS iX MepeBakK€HO CBITJIMX TOHIB.

[IpencrtaBHUKM KHUCIMX IHTPY3UBHUX IOPIA: TPaHIT, NErMaTUT, KBapLEeBUl mnopdip; ey3uBHHX:
JNapuT, JauuT. YIbTpakucii: o0cuiiaH (ByJKaHIYHE CKIIO), TeM3a.

®opmu 3ansrands. @opmu 3ansaraHHs MMUOMHHUX Ta BUBEP)KEHUX MOPIJ JOCUTH pi3HI. [MOMHHI
(IHTpY3UBHI1) TipChbKi MOPOJIU YTBOPIOIOTH MAaCHUBHI T€OJIOTIYHI Tijla: OATONITH, IITOKH, JIAKOJIITH (IHB.
puc. 3.2).
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Pucynok 3.2 — ®opmu 3airaHHs MarMaTHYHUX TIPCHKUX TOPIJ:
1 — Garomit; 2 — nmakouit; 3 — xwia; 4 — MTOK; 5 — Maiika; 6 — JaBOBHM MMOKPHB; 7 — BYJKaHIYHUN KOHYC;
8 — 0caJ10Bi TipChKi MOpoIU

baronit (naT. — rimboKuii KaMiHb) BJISIE COO0K0 BETUKHI MacHB (COTHI 1 HAaBITh THCAYl KBaJpaTHUX
KUJIOMETPIiB) IHTPY3UBHUX MarMaTHYHUX 1opif. OCHOBa HOro 3HAXOMUTHCS Ha BEIUKHUUA ruOHHI. Bimomi
6aromnitu B Ilepy ta Yini goBxunoro 6inbire 1300 km koxHuit. baromiT 6eperoBoro xpedta bpurancekoi
Koxym6ii mae 6111 2000 kM y oBxuHy 1 Bia 130 1o 200 kM y mpuny. baTosniTi ckiiagaroTh KpUCTATIYHUN
(GyHIAMEHT TEOJIOTIYHUX CTPYKTYp Tully miardopM, y TomMy uHchai 1 YkpaiHchkuil mut CXigHO-
€BPONENCHKOT MIIATHOPMHU.

[ITok — BiAramy>xeHHs 0AaTOMITIB MOPIBHAHO HeBeNUKUX po3MipiB (10 - 100 xkm?).

JlaxomiT (J1aT. — KaMiHb y IiA3eMeni) — rpudonoaiOHuil a0 KopoBaenoaAiOHUI MacuB IHTPY3UBHUX
Nopij, SKi MalTh, SIK MPABUJIIO, TUIOCKY MifjomBy. Marma, sika HaJXOAUTh y TOBILY YMIIIYIOUHUX HOPiJ MO
TPIIIMHI, YTBOPIOE CKJICTIONOAI0HE MiHATTS BEPXHBOI TOBLII MOPIJI.

XKwunn yTBOpIOIOTHCS MPH 3alIOBHEHHI TPIIIMH Y TIPCHKUX MOpoJax. Y OUIBIIOCTI JKWJIBbHI 1HTPY3ii €
CIYHMMH, TOOTO MEPECIKAIOTh TIACTH OCAZAOBUX MOP1A MiJ IEIKUM KYTOM, iX 3BUYaiiHa MOTYXHICTh 1 — 3
M. XKunu, skl epeTUHaITh IUIACTH BEPTUKAIBHO a00 OJIM3bKO 10 BEPTHUKAIBHOTO MOJI0XKEHHS, HA3UBAIOTh
naiikaMu, iX JOBJKHMHA COTHI KIJIOMETPIB, a upuHa 3 — 12 kM.

BuBeprkeHi MarmMaTu4Hi ripchbKi MOPOIY YTBOPIOIOTh HAa IOBEPXHI MOTOKH, ITOKPUBH, KYTIOJIH.

[ToTokamMu Ha3MBaKOTHh 3alOBHEH1 3aTBEPAUIOI0 JIAaBOIO, BUTATHYTI B JIOBXKHHY IOHM)XEHI (opMu
penbedy (puc. 3.2).

[ToxkpuBH YTBOPIOIOTHCS MPH BEIMKHUX BHJIMBAX PIIKUX 0a3abTOBUX JaB. BOHM 3aliMalOTh BETMYE3HI
IUTOINI, SIKI BUMIPSIIOTBCS JECATKaMHU TUCSY KBajpaTHUX KinomerpiB (CepennHbo-Cubipcbke Harip's B
Cxignomy Cubipy, B mrati Operon CIIA Ta iH.).

Kynonu BUHUKAIOTh NPH BUIMBAX B'SI3KUX TPAHITHUX Marwm, siKi He pO3TIKalOThCS B CTOPOHHU.

KOHTPOJIbHI 3AIITMTAHHA

1. o Taxke ripcbki mopoau i sika ix reHeTuyHa kiacudikamis?

2. llo po3yMmitoTh il TEKCTYPOIO Ta CTPYKTYPOIO TPChbKUX Mopin?

3. SIki 30BHiIIHI BiIMiHHI O3HAKH €()y3UBHHX Ta IHTPY3UBHUX TPCHKHUX MOPIa?
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4. SIx BiIpi3HSAIOTHCS 32 30BHIIIHIM BUTJISA0OM MarMaTu4Hi TipChbKi MOPOIU B 3aJI€KHOCTI Bil KiTBKOCTI
KPEMHEKHUCTIOTH?
5. SIk BUKOPUCTOBYIOThCS B OYAIBHHUIITBI MarMaTH4Hi ripchbKi mopoau?

3.4. Ocanosi ripcbki mopoau
3.4.1. IloxomxeHHs, CKJIa] Ta Kaacupikamiss ocaoBuX ripcbKUX Mopiz

SIk BiOMO, 0CaJOBi TipChKi MOPOIU € BTOPUHHUMHU 1 YTBOPWIHCH 3 OyIb-SIKUX MEPBUHHUX TiPCHKUX
NOpiJ LUIAXOM iX pyHHYBaHHS Ta BUNAJaHHS B OCaJl.

VY OyniBenbHIN MPaKTHIIl YacTiIIe 3a BCE JIIOAMHA MA€ CIIPaBY 3 OCaIOBUMHU T1PCHKUMH IOPOJaMU, TOMY
10 BOHU YpUBYACTHUM YOXJIOM IOKPUBAIOTh INPAKTUYHO BCIO MOBEPXHIO HAIIOI IJIAHETH. Y TBOPEHHS 1
MOJIAJIbIIIE 3MIHIOBAHHS OCAIOBHX TIPCHKUX MOPIiJ MOB’s3aHE 3 PISHUMU TEPMOAMHAMIYHUMU Ta (i3UKO-
XIMIYHUMH TIpoliecamMu. Y 3arajlbHOMY BHUIVIAJI IPOLEC YTBOPEHHs OCAZOBUX IOPiJ MOXKHA 300pa3uTH
TaKUM YMHOM: BUHHKHEHHS MOYAaTKOBUX MPOAYKTIB 32 PaXyHOK pyHHYBAaHHS MAaT€PHHCHKHUX TiPCHKHX
nopia (BUBITprOBaHHS, (D13UKO-XIMIYHI TIPOIIECH ), 3ATHIIICHHS Ha MicIli a00 MEPEHECEeHHsI IIbOTO MaTepiany
3 YaCTKOBHMM OCIJJaHHSIM Ha LUIAXaX MEPEeHOCY, XIMIYHI Oca y BOJAOWMHINAX, HAKOMHYEHHS OCAdiB y
pe3yNbTaTi AISUIBHOCTI OPraHi3MiB i, HApEIITi, IepexiJ 0caliB B 0CaJA0BI IpCchbKi MOPOIH.

Po3pi3HAIOTHCS Taki CTail yTBOPSHHS:

a) rineprexes (0 yTBOPEHHsI) — BUHUKHEHHS TIOYaTKOBOT'O MaTepialy JUisi yTBOPEHHS 0CaJI0BUX MOPiJT
BHACITIZIOK PI3HOTO POAY MPOLIECiB BUBITPIOBAHHS;

0) cemuMeHTOreHe3 (OCiIaHHs ) — HAKOMUYCHHS 1 TIEPEHECEHHS 0Ca/liB;

B) niareHes (IepepoKeHHs)— MEePETBOPEHHS OCa/liB B 0CAI0BI TiPCHhKi TTOPO/IH.

OcanoBi MOpoOAM CKIAAAIOThCS 3 MIHEpalIiB Ta YJIaMKIB TIpChKUX MOPiA HaWpi3HOMAaHITHIIIOTO
MOXOJKEHHS, BKITFOUAIOYH BYJIKAHIYHHUH MO Ta KOCMIYHHUI MaTepiai;, MiHepaJIbHIUX HOBOYTBOPEHb, SKi
BUHUKIIM y KOP1 BUBITPIOBAHHS Ta Ha JHI1 BOJOWMHMIL; 3aJIMIIKIB OPTaHi3MIB Ta OPraHIYHUX CIOJYK.

B ocamoBux ripchkux Mmopojax BUAUISIOTH NMEPBHHHI MiHEpas, sKi 30eperiucs Mmicis pyHHyBaHHS
MaTEpUHCHKOI MOPOY, HAPUKIIAJ KBapll, CIIOU y MICKY; CHHI€HETHUH1 (Tpeubke "ciH” — pa3oMm), sKi
YTBOPHWIIKCH y TIpOIIeci opMyBaHHS OCAIOBUX MOPIJ (HAITPUKIIAI, KAOJIHIT Y INIMHAX ); YIIAMKH OYJIb-SIKHX
TipChKUX TMOPIJ] — MarMaTUYHUX, METaMOP(IUYHUX, CAMUX OCaJ0BUX (HANPHKIIAMI, FPAHIT Ta KBAPLUT Y
eOeHi, rajblli); OpraHiuyHl 3aJIUIIKH.

MiHepanu ocaoBUX MOPiJ OyBalOTh Y KpUCTATIUHOMY, aMOp(HOMY Ta KOJIOiAHOMY cTaHax. HapiBHi 3
MEPBUHHUMH MiHepajJlaMu (MOJbOBMMHM IINAaTaMu, KBapleM, CIIIOJaMH) B OCaJOBHUX MOPOJAX BEIUKE
3HAa4EeHHS MalOTh MiHEpald HOBOYTBOPEHb, HAIIPUKJIIA/A TJIMHUCTI MiHEpalId — KAOJIIHIT, T1APOCIIOIN Ta
PO HIIMX OCaJ0BOTO0 MOXOJKEHHS: KaJbIUT, JOJOMIT (KapOoHATH), TiNC, aHTiaApUT (cyiabdaru), ki
BIJICYTHI B MAarMaTHYHUX MOPOAAX.

3a TEeHEeTHYHOI0 03HAKOK, TOOTO 32 YMOBaMH MOXOJKEHHS, OCAJIOBI MOPOIN PO3NOIUISIOTECS HA TPU
BEJIMKI TPYIU: YJIAMKOBI, OPraHOT€HHI Ta XIMi4HI (XeMoreHHi). MiX HUMHM MaloTh Miclie 6araTopa3osi
MEePEXO/IH, SIK1 YTBOPIOIOTH OCA0B1 TOPOAH 3MIIIAHOTO THITY.

I'muHM Ta TAMHUCTI TiPChKi MOPOAM YacTO BIHOCATH JIO OKPEMOi TPyl BHACIHIJOK TOTO, IO BOHU HE
MOXXYTh OYTH TIOBHICTIO BIJHECEHI HI JO YJIaMKOBHUX, HI JO XIMIYHMX 32 YMOBAaMU YTBOPEHHS Ta
MiHepalbHUM CKiagoM. Lli Tripcbki MOpoau CKIagaroThCcs 3 HOBOYTBOPEHb — IMPOJYKTIB XIMIYHOTO
BUBITPIOBAHHS 1 B TOH k€ 4ac MalOTh Y CBOEMY CKJIaJll yJIaMKOBUH MaTepian. Y TeXHIYHIH JiTeparypi Ta B
JESIKUX MiAPYYHUKAX TIMHUCTI MOPOJIM YaCTO BIAHOCSTD 710 APIOHO- Ta TOHKOYJIAMKOBHX.

3.4.2. ®opmu 3a9raHHs 0CAA0BHX MOPig

Haityacrime ocaioBi mopoau 3aisraioTh y 3eMHii kopi mapamu. Toscti mapu (6inbme 0,3 — 0,4 m),
SK1 MalOTh BEJIMKE PO3MOBCIOKEHHS B JIBOX HAINpsIMKaX, HA3UBAIOTh IJIaCTaMU. [CTOPUYHO CKIIAanoCs Tak,
110 GOopMU 3asITaHHs KPUXKOTIIMX OCaJ0BUX MOP1J HA3UBAIOTh LIapaMu, a CKaM’ STHUTHX - [JIacTaMu (1ap
TJIMHH, TUTACT BAIHAKY 1 T.J.).

[Inact mae AB1 mapajieibH1 IJIOIIMHY, KI OOMEXYIOTh HOTO IMOJIOKEHHS B 3€MHIN KOpi: BEpXHSI —
MOKPIBIS, HUWXKHA — mijgomBa. HalikopoTina BiACTaHb MK HOKpIBJIEIO Ta MiJOLIBOIO (IO HOpMali)
HA3MBA€ThCS HOPMAJIBHOIO MOTYXKHICTIO a00 MPOCTO MOTYXKHICTIO (TOBIIMHOIO) TuiacTta. [lpu moxumomy
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3aJIsITaHH] PO3PI3HSAIOTH 1€ BEPTHKAIBbHY Ta TOPU30HTAIbHY MOTYXKHICTh — BIZICTaHb MIXK ITOKPIBJICIO Ta
IT1TONIBOIO TJTACTa BIATIOBIAHO MO BEPTHKAJI Ta TOPU3OHTAITI.

[TonoxkeHHs TUTacTa B 3€MHIM KOpi BM3HAYA€THCS €JIEMEHTAMHM HOTO 3alsTaHHs: a3uMyTaMH JiHil
MPOCTSTaHH 1 MaJAIHHS Ta KyToM nafainus (puc. 3.3).

[IpoctsranHs - JiHIA NEPETHUHY IUIACTa TOPH3OHTAIBHOIO TUIOMMHOK0. [lagiHHs — JiHIS MepeTuHy
IUIaCTa BEPTUKAIBHOIO IUIOIIMHOI MEPHEeHINKYISPHO MpOCTsIraHHioo. Hampukian, npocTsaraHas acTa
BYTUIIS MIBHIYHO-3aXiHE, MaiHHS MiBHIYHO-cXigHe. KyT maninHs — KyT HaXuly IUIOIIMHY IIacTa J0
TOPU3OHTY, SIKUM 3MIHIOETHCS Bia 0° 10 90°.

SIkmo B muiacTi abo mapi TipchbKoi MOpOAM 3aisira€ TOHKHM IIap iHIIOT MOPOAM, TO HOTo HAa3WMBAIOTh
IPOIIACTKOM a00 MPOIIApKOM.

3HaYHO piJlIe 0Caa0BI MOPOAH 3AIATaI0Th JliH3aMH. Lle reomoriuHi Tina, SKi HaraAywTh GopMy JIiH3 1
MarOTh JIOKAJIbHE PO3MOBCIOKEHHS 3a MPOCTATAHHIM Ta MaliHHSIM.

Puc. 3.3 — ®opmu 3ansraHHs 0CaIOBUX TPCHKUX MOPII;
1 — pocnunHMY map; 2 — rMHA; 3 — MIMAaHUK; 4 — BYTULIS; 5 — BaIHSIK

3.4.3. YaamkoBi ripcbki nmopoau.

VYi1aMKoBiI TipChKI MOPOAM YTBOPHIHUCH 3a PaxXyHOK MEXaHIYHOTO pYyHHYBaHHS (BHUBITPIOBAHHS)
MaTEPUHCHKHUX MOPIJ 3 3aJIUIIEHHSM [IPOIYKTIB pyHHYBaHHS Ha MICL1 a00 1X MEPEHECEHHSIM 1] BILTUBOM
rpasiTallii, BOAU Ta BITpY.

Jl1g ynaMKOBHX T1pPCBKUX MTOP1Jl OCHOBHUMHU CTPYKTYPHUMH O3HAKaMHU, SIK1 BU3HAUAIOTh iX BIACTUBOCTI,
Ha3By 1 Micue y kiacuikamii, € po3mip yiaaMmkiB (3epeH), (popma MOBEpXHI YJIaMKIB (3arocTpeHi 4u
oOKaTtaH1) Ta BUJI 3B'SI3KY MK yJIaMKaMH (CUITy4i, 3L€MEHTOBAaHI, 3B'sI3H1).

3a BENMYMHOIO yNaMKiB (3€peH) BHIUISIOTH Taki PI3HOBUIM MOPiA: BEIMKOYJIAMKOBI a00 McaMiTh
(TpenbK. — KaMiHellb); CepeAHbOYIaMKOB1 a00 nicediT (rpelbk.— MICOK); IpiOHOYIaMKOBI a00 ajeBpiTH
(rpebK. — OOpOIIHO); TOHKOYJIaMKOBI a00 memiTé (TpelbK. — TJIKMHA). 31EeMEHTOBaHI aleBpITH
Ha3MBaIOTh aJIeBPOJIITaMH, INIMHU — apriutiTaMu (Jiat. “apri”’— IJuHa).

XapaKkTepHOI0 CTPYKTYpHOIO O3HAKOI € (hopMa IMOBEpXHI yJIaMKiB, sKa BHU3HA4Ya€e Ha3BY TipChKOi
MOpoAM 1 Jomomarae 3'siICyBaTd 1i T€He3HC. YJIaMKH MOXYTh OyTH oOkaTaHMMM (TajibKa, TpaBiif) Ta
3aroCTpeHUMH (KyTaCTUMM), HallpUKJIaJ 1e0iHb, dKOPCTBA.

JUis 31eMEHTOBaHMX YyJAMKOBUX TIIOpiJ XapakTepHI Takl I[eMEHTU: Oa3ajabHUl (OCHOBHHUI),
KOHTAKTOBHI1, TOPOBUH Ta iH.

bazanpHuil — 1€ Takuil THO LUEMEHTY, P SKOMY YJIaMKHU (3epHa) TipChbKUX MOpia HIOM po3CisHI Y
"po3unHi” eMeHTy. ['ipchKi MOPOAM 3 TAKUM TUIIOM LIEMEHTY MalOTh BEJTMKY MEXaHIYHY MIlIHICTb.
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KonTakroBuii, a00 EMEHT CTHKAHHS — 1€ TaKWi TUI [IEMEHTAIlil, IPH AKii yJTaMKH TipChKHUX MOPiJa
3IIEMEHTOBAH1 TUTBKH MO KOHTAKTaX CTUKaHHSA. Taki ripchKi MOPOJIH MAIOTh HEBEITMKY MEXaHIYHY MIITHICTb.

[Tpu mopoBOMY LIEMEHTI 3aIIOBHIOIOTHCS 3B'SI3yI0YOI0 PEYOBUHOIO MOPH (MTOPOKHUHU) MIXK YJIaMKaMu
(3epHamMu) MOBHICTIO a00 YacTKOBO. MIIIHICTH MOPi MpH IbOMY OyBa€ JOCHTh PI3HOMaHITHOIO.

CrtpykTypa yIaMKOBHUX TiPCHKHX TMOPIJ OOYMOBIIOETHCS PO3MIpaMHU YIAMKiB: BiJi BEIIMKOYIAMKOBOT
(6inpmre 2 Mm) 10 TOHKOY TaMKoBOi (MeHte 0,005 mm).

TekcTypa ynaMKOBHX MOpPia Ayke pizHOMaHiTHA. CHuilyduM mopojiaM (IiCKH, TajbKa, me0iHb, TpaBiid,
KOpPCTBA) MpUTaMaHHA Oe3NaJHa TEKCTypa, OCKUIbKM pO3TallyBaHHA iX CKJIQJ0BUX YacTHH He
MIKOPSIETCS OYAb-sIKid 3aKOHOMIpHOCTI. [[ist 3B'I3HMX (TIIMHHCTUX TIOpPiJ) XapakTepHAa 3EeMITUCTA,
KPHUXKOTIJIa TeKCTypa. 31IEMEHTOBaH1 3B'sI3H1 MOPOIM — aJeBPOJIITH (IMiIIaHl CJIAHII), apriTiTH (TIMHUCTI
CJIaHIIl) Ta iH. MAIOTh CJIAHIIEBY TEKCTYPY.

Jlig 31IeMEHTOBAHHX BEJIMKOYJIAMKOBUX Ta CEpEeIHBOYIAMKOBHX TNOpiA (KOHTJIoMepaT, Opekdis,
IpaBelliT, MIAaHUK) XapakTepHa IIUIbHA MOHOJIITHA TEKCTYypa.

Kiacudikarrist ymaMKoBUX TipCbKUX TOPiJI, BKIFOYAIOYH 1 TIIMHKUCTI, HaBeaeHa B Tabu. 3.1, a onuc — B
Tabm. 3.2.

Tabmuus 3.1 — Knacuikarist y1aMKOBHX Ta TIIMHACTHX TOPIJT

Crpykrypa HesnemenroBani Po3mip 31eMEeHTOBaH1
Ta KJiac Hesp’sa3ni 38’513 | 3€peH 3arocTpeHi, OOkaraHni
nopif 3arocTpeHi, OOkarani Hi (ymamkiB), |kyracTi
KyTacTi MM
Benuxko- ['mubun Banyuu >100 Bpexuis Kownrmno
yJIaMKOBI [1e6inb: ["anpka: KpyIHa BaJIyH
KPYITHH KpyIHa 100-60
CepeHii cepenHs 60-40 Bbpexkuist
piOHUH npiOHa 40-20 cepeHs Konrno-
’Kopcrsa: I'pasiii: Mepar
KpyIHa KpYIHUN 20-10
cepelHs cepenHii 10-4 Bbpexkuis
npiOHa Jpi1OHUM 4-2 npiOHa
I'paBen
Cepennbo- | Ilicok: [Timanuku
yJIaMKOBI IpaBEIUCTHI 2-1
KPYITHO3EpHUCTUN 1-0,5
CepEeIHbO3EPHUCTHIA 0,5-0,25
NpiOHO3EPHUCTHI 0,25-0,1
MTYBaTU 0,1-0,05
Jpi6HO- - - Cymic 0,05- AJeBpomiT
yIaMKOBi OK 0,005
(;tec)
Tonko- - - I'nmun <0.005 I'muaucTuii caanueBuit
yJIaMKOBI u (aprimit)
3Mmilani - - Cyrn [TimaHo-TIUHUCTH
WHOK CJIaHellb
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Tabmuus 3.2 — Onuc

JIaMKOBHUX Ta I''TMHUCTHUX HOpi,Z[

Crpykrypa, TekcTypa, Cxnan Jiarnoctuuni I'ipchka nmopoaa
pPO3Mip yJIaMKiB YJIAMKIB, O3HAKHU Kpuxka, | 3uemeHToBaHa,
MiHepanbHUI 3B’s3Ha mitudikoBana
CKJIaJl
Benukoynamkosa YnamMku VYnamku lNasibka Konrnomepar
Tekcrypa JUIS | OfHi€T abo | oOkaraHi, I'paBiit ['paBemnit
HE31IEMEHTOBaHUX JEKITBKOX HamiBoOKaTaHi
Oe3nagHa, U1 | mopia ocobsmBo | [lemenT
31IEMEHTOBAHHUX TpaHiTy, BaITHSIKOBHH,
MacHBHa BaITHAKY, KPEMHUCTHH,
2—100 MM i GinblIe | KBapIUTY [JIMHUCTUN — U1
3LIEMEHTOBaHUX
yIIaMKiB
VYnamku [IleGinb bpexkuis
HeoOkaTani, s | XKopcTBa Bpexuis
31IEMEHTOBaHUX
yIIaMKIiB  IICMEHT
TaKUU K€
Cepennboynam- VYnamku Crymisab [Ticox [Mimanwnk
KOBa Texcrypa | nepeBaxHO o0KaTaHOCT1
aHaJorivyHa KBapuy, pi3Ha. Lement
BHUIIICONMCaH1I HOJIbOBUX BaITHAKOBUH,
0,05—2 MM III1aTiB Ta | IIIMHUCTHH,
IHIINX KPEMHUCTHH — —
MiHEpaJiB VIS
31IEMEHTBAHUX
3epeH
JpibHOYyIaMKOBa ['muaucTi Jlerko Cymicok AneBpoiT
Tekcrypa  3emumcra | MiHepaiy, PO3THUPAETHCS
KpHUXKa; TJIUHO3EM, HNOMIXK MaNbLsMHU,
JUISL 3LEMEHTOBAHUX | KBapIl, IIOMITHI HIIUHKA
—MacuBHa XaJIe/10H,
T1APOOKKCH
3aji3a Ta iHIi
Cipysaro- Jlec
J)KOBTHH, NaJICBUH,
MaKpOIIOPUCTHUI
JIETKUI
TonkoynamkoBa [TonipyeTncs I'mnaa I'muancTuin
CTPYKTYypa HITTEM, B CJIaHellb
Tekcrypa 3emumcra BOJIOTOMY  CTaHl /aprimit/
KpHUXKa; IUIaCTHYHA
JUTSL 31[EMEHTOBAHUX
— MacuBHa Kupna Ha
JIOTUK
3MilIaHa CTpyKTypa Hirrem He | CyrimHOK [Timano-
Ta TEKCTypa aHaJIOr14H1 noyipyerscsi. B TJIMHUCTHUI
norepeHIM BOJIOTOMY  CTaHi CJIaHellb
TIJIACTUYHUI
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3.4.4. I'nunucti nopoau

I'muamM Ta TIMHKUCTI TOPOAM YACTO BITHOCATH 0 OKpeMoi rpynu. YucTi rmHH (Tpernsbk. "mbojoc” —
TJIMHA) MArOTh Taki CKJIamoBi yacTuHU: KpemHe3deM SiO2 (40—70%); rmunozem AI203 (10—35%), a
TaKOX OKHMCH KaJliio, HATPir0, MarHio, 3ajli3a Ta BOJy.

VY npibnoaucnepcHiit ¢pakuii rmuH (Mexme 0,002 MM) OpHCYTHI TJIMHUCTI MiHEpaiad (KAOJIHIT,
MOHTMOPHJIOHIT, T1POCIIONM Ta 1H.). Y Oubm KpymHii ¢pakiiii (6iasmie 0,002 MM) 3ycTpidaroThCs KBapIl,
OTIaJ, XalIeI0H, PIAKO CITFOIM.

3a MiHEpaJbHUM CKJIAJ0M PO3PI3HIOIOTH JKUPHI TJIMHU, K1 YMIIIYIOTh 3HAYHY KUIBKICTh TJIMHUCTUX
MiHEpaiB, Ta MiCHI, B AKUX IEPEBAKAIOTh KBApL, XAJILEA0H, OIajl Ta iHIII CHIIIKATH.

Jly’)ke HEBETWKHH po3Mip TJIMHUCTUX 4YacTUHOK (1 cM® MicTuTh OUIS 25 MIpA YaCTHHOK) CIIPHUsIE
YTBOPEHHIO B TJIMHI HAJBEIMKOi MUTOMOI MOBEPXHi, 10 MO3HAYA€THCS Ha 30LIBIICHIM 37aTHOCTI 110
azcopOI1ii BOAW Ta 1HIIMX PEUYOBHH.

Oco06muBO BeNMKa MOTIMHAI0YA 3JaTHICTh Y MOHTMOPHJIOHITOBHUX TJIMH, 110 TOSICHIOETHCS PYXOMICTIO
KPUCTAJIIYHOT PENIiTKH, KA CKJIAIA€ThCA 13 KPUCTAIIYHUX ITaKETiB, C1ab0 3B'S3aHUX OJUH 3 OJHHUM.
Mornexkyau BOAM W IHIIMX PEYOBUH MPOHUKAIOTH MK MAKETaMM 1 PO3COBYIOTH iX SIK MiX TapMOHii, pu
oMy 00’ €M mopoau 30inbiIyeThest y 5S—10 pasis.

I'muaucTi moponu € 3B'SI3HUMH, TOOTO MAalOTh 3YEIUICHHS IOMIX YaCTHHKAMH, sIKE€ OOyMOBIICHE
CJIEKTPOMOJICKYJISIPHUMHE CHUITAMHU.

3Mimani TIMHUCTI TOPOAM — CYTJIMHKH Ta CYIMICKH, B CBOEMY CKJIaJi MAIOTh SK TNIMHUCTI MiHepaly,
TakK 1 MilllaHl YaCTUHKH, BMICT KOXKHOI 13 AkuX He nepesuinye 60% 3aranbHoi macu. Ha3zpa cyrinuHok un
CYIICOK 3QJIC)KHTh BiJl KUTbKOCTI TIMHUCTUX MiHepamiB. Ilpu OUIbIIii KUTBKOCTI TAMHUCTHX MiHEpaIiB —
CYIJIMHOK, TIPU MEHIII# KITBKOCTI — CYIICOK.

3.4.5. OpraniuHi nopoau

YTBOPHINCH OpPTaHivyHI MOPOAX LIIKOM a00 YaCTKOBO B PE3yJNbTaTi KUTTEIISUIBHOCTI OpraHi3MiB Ta
HAKOMUYEHHSA iX BUMEPJINX 3aJUIIKIB Ha CyIIi a00 Ha JH1 BOJOMMHMIILL.

Po3pisHsroTh 300reHHI Ta (ITOreHHi TipChKi MOPOAW. 300T€HHI YTBOPWIIKCH 13 3aIMIIKIB TBapWH
(BamHsIK, Kpeia Ta iH.), piTOreHHi — i3 3aJIUILKIB POCIUH (BYTUUIL, TOpd Ta iH.).

Bannsak. CknanaeTbcsi TOJOBHMM YHHOM 3 KapOOHAaTy KajbLilo (KaJbLUTy). BamHsku MOXyTb
HAKOMUYYBAaTUCh BHACIIJOK a00 HEOPraHIYHOTO, XIMIYHOTO OCIaHHS KaJIbLIUTY (XIMIYHE MOXOKEHHS),
a00 akyMyJIsIli BaImHSIKOBUX YeperamoK. Y CBOill OUIBIIOCTI BamHSAKH 300T€HHOTO MOXOKEeHHs. [[is
XIMIYHHUX BaIHSAKIB XapaKTepHa TOHKOKPUCTANIIYHA CTPYKTYpa, IIbHA MaCUBHA TeKCTypa. JlJ1s 300reHHUX
— 3epHUCTAa CTPYKTypa, MOPUCTA, IHKOJM 3EMIIMCTA, TEKCTypa, M0 YacTO CKIAAETHCS 3 BUAMMUX
Yyepenamok 1 3aJIMIIKIB opraHi3miB. Bci 6e3 BHKIIIOYEHHS BamHAKM OypXJIMBO PEaryloTh 3 COJSHOIO
KHCJIOTOIO.

Kpeiina — pi3HOBHJ BallHAKY BUKJIIOUYHO 300I€HHOr0 MOXOKeHHs. CKiIagaeThes 13 3LEMEHTOBAHOT
Macu JpiOHMX yepenamok — QopamiHipepiB (MIKPOCKOMIYHUX MOPCHKMX TBapWH) Ta KOKKOJITO(EpIiB
(BamHSAKOBUX IJIAHKTOHHMX Bojopocteif). CTpyKkTypa TOHKOKpHCTajJiuHa, TeKcTypa 3emuncta. Komip
OUIMi, 1HKOJIM 3€MJIMCTUH, 3a0pyJHIOE PYKH, 3alMIlae OUIMM cii Ha TBepAMX MaTepianax. bypximBo
pearye 3 COJISIHOIO KUCIJIOTOIO.

Meprenb. BanHsKoBO-TIMHUCTA MTOPOAa, sika ckiagaeTbest Ha S0—70% 13 kanbiuty 1 Ha 30—50% 13
ITIMHUCTUX YyacTUHOK. CTpyKTypa nmoTaiHOKpHcTaniyHa, amopdHa. Tekcrypa minsHa. Konip Big cBiTioro
1o ciporo. Pearye 3 CONISTHOIO KHCIIOTOO, 3QJTUIIAIOYH TEMHY TUIIMY. SIKIIO MOJWXAaTH HAa HHOTO, TTaXHE
TJINHOIO.

Omnoka. ' TMHACTO-KPEMHHUCTA JIeTKa TIOpoJia 3 PAaKOBHHCTUM 3JIOMOM. 3 KHCIIOTOI0 He pearye. Komip
CBITJIHI, CIpHiA, )OBTHIA. MICTHTH OMaJl, KaOJiHIT.

Tpenen. Crnabo31ieMeHTOBaHa, 3eMIIMCTA, MOpHUCTa mopoaa. CKIamaeThCs 3 JIPIOHUX OMNAJOBUX Ta
KPEMHHUCTHX 3€pEeH, IMOMDK SKUMH 3yCTPIUalOThCS IIKApaTyNKHU JTiaTOMOBHUX BojopocTeil. Jlerkui,
MOPUCTHUH, IHKOJIH IIJIBHUM, CBITIIOr0 3a0apBieHHs. JIumHe 10 s3uKa.

Jlo ByrjeueBHx IOpi — KaycToOIONMITIB (TFOPIOYMX) BXOIATh YK€ BAKIMBI 32 MPAKTHYHUM
3aCTOCYBAaHHSAM MOPOJU y TBepAOMY (Topd, Byriuis), piauHHOMY (HadTa) Ta ra3omnoaioHoMy (ra3u) CTaHi.
XapakTepHa BIACTUBICTh LIUX MOP1LT — iX FOPIOYICTb.
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Topd. 3emnmcra KpUXKOTiIa MOPOAA, KA CKIAJAETHCA 3 HEMOBHICTIO MEPETHMIIMX Ta OOBYIJIEHUX
3ayiKiB pocauH. Komip Oypuii, YopHuid. 3ansarae y BUTJISAII apiB, JiH3 Yy TOpsHUX O0moTax.
Kam'sae Byrimns. IllinbHa mapyBara mopoaa TEMHOTO KOJIBOPY, OMCKyYa.

3.4.6. XimiuHi mopoau

XiMivHI (XeMOTeHHi) 0CaoBl TiPChbKI MOPOAM YTBOPWJIMCH BHACTIAOK BHUIIQJAaHHS COJICH 13 BOJIHUX
PO3UMHIB Yy BOJOWMHUIIAX a00 B pe3ysbTaTi pi3HUX XIMIYHUX peakiiil y 3¢MHiil Kopi uM Ha 11 MOBEPXHi.

XapakTepHOIO0 OCOOIMBICTIO IUX IMOPiJA € IXHI MOHOMIHEPAJTILHUIA CKJIAJl, KPUCTATIYHA CTPYKTypa Ta
IITbHA, MACBHA TEKCTYpa.

Kam’siHa cinb. CTpykTypa MOBHOKpPHUCTAJIIYHA, CEPEAHBO- a00 KpYIMHO3epHHUCTA. TeKkcTypa MacHBHA,
uriibHa. Conona Ha cmak. Kouip cBiTiwmid, xoBTyBaTHi (3 AoMimikamu). OKpeMi KpHCTaIu mpo30pi ado
HaITIBIIPO30Pi, CKIATAETHCS TOJIOBHUM YHMHOM 13 TaJIITY.

I'inc. MoHoMiHepasibHA TOPOA, SIKa CKIAIA€ThHCS 13 MiHEpamy Ti€i )k Ha3Bu. CTpyKTypa qpiOHO3epHHCTA
(ykpomo1ibHa), BOJOKHHCTA a00 TuTacTMHYAcTa. Tekcrypa muibHa. Koumip Oinuii, pokeBHid, KOBTHUH.
JlpsinaeTbest HIrTEM.

AHT1ApUT — 00€3BOAHEHUH Tific O1IbII MilHOT O0y10BH. CTPYKTYpa cepeiHbO- a00 IpiOHOKpUCTATIYHA.
Tekcrypa macuBHa, miinbHa. Komip 61510-01akuTHHIA, 1HKOJTH POKEBUIA.

JlonoMiT — mopoja MOTaHOKPUCTANIYHOI OyAOBH, IMIUIbHOI TekcTypu. CKIamaeThes 13 MiHepaty
J0JOMITY, KanbuuTy (10 5%) Ta rauHHCTUX 4YacTWHOK. Komip TemHO-cipuii, iHkomm Oinwmii. Pearye 3
COJISTHOIO KHCJIOTOI Y MOPOIIKY a00 Mpu HarpiBaHHI.

KOHTPOJIbHI 3AITMTAHHA

1. 'eHeTHYHI TUIIM OCAJOBUX TPCHKHUX MOPIJ T YMOBH iX YTBOPEHHS.

2. SIki 30BHINIHI BiIMiHHI 03HAKH XIMIYHUX Ta OPTaHIYHUX TIPCHKUX MOpia?

3. 3a AKMMH O3HAaKaMH PO3AUIAIOTHCS YIIaMKOB1 0Ca/I0Bi TipChKi mopoau?

4. I3 sIKMX MaTEPUHCHKHUX TIPCHKUX TOPiA 1 SKAM YUHOM YTBOPWIWCH TIIIAHWKH, TJIMHUCTI CIIAHII
/aprimitu/?

5. SIki 13 opraHiuHUX TPCHKUX MOP1Jl YTBOPUIIUCH 13 3AJUIIKIB POCIHH, a SIK1 13 3JIMIIKIB TBAPUH?

6. SIk BUKOPHUCTOBYIOTbCSI B OYAIBHHUIITBI 0CAJI0BI I'pChKi HOpou?

3.5. Meramop¢iuHi ripcski mopoau

MetamopdidHi TipcbKi MOPOAM, SIK YK€ BIIMIYAIOCh, € IPYTOPSIAHUMU 1 YTBOPIOIOTHCSI HA TNIMOWHI
BHACIIIJIOK NepeKpHcTanizanii MarMaTUYHUX Ta OCAJOBUX MOPiA MiJl BIUIMBOM BHCOKUX TEMIIEpaTyp Ta
BEJIMKOTO THUCKY. PO3pi3HIOIOTH Takli TUNM MeTaMop(i3My: KOHTAaKTOBUM, pEriOHAJIbHUH Ta
JMHaMoMeTamMopdi3m.

KonrakroBuit metamop(dizM Mae Miclle Ha KOHTAaKTI TNPOPHUBY MarMh B TOBIIY 3€MHOI KOpPH.
XapakTepHOK OCOOJMBICTIO TAKOro THUIMY MeTaMmop(di3My € TOBHOKPHUCTAJIIYHA CTPYKTypa, MacHUBHA
TEKCTypa 1 HEBEJIUKA MOPUCTICTb.

PerionanpHuii MetamopdisM Mae Miclie NMpH 3aHYpEHHI IMOpiJ HA BETUKY TTTUOMHY HMpPU BUCOKHX
TeMIlepaTypax 1 THCKY. XapaKTepHOI OCOOJUBICTIO TaKoro mMeramopdi3Mmy € cliaHieBa abo rHelicoBa
(cMyracTa) TekcTypa Ta KpUCTalIiuHO3epHHUCTA CTPYKTYpa.

Junamomeramop$izM OOYMOBJIEHHH OJHOCTOPOHHIM THCKOM IIpH TOPOYTBOPEHHI. BinMiHHMMU
O3HAaKaMH T1pCHKUX MOPiJ TAKOTO THITY MeTaMopdizMy € Oe3aiHa CTPyKTypa Ta TEKCTypa.

Onuc ripchbKoi MOPOAM MOYMHAIOTH 3 BHU3HAYEHHS CTPYKTYpU Ta TEKCTypH, IO BKa3ylOTh Ha Il
MOXOJKEHHS (TUI MeTamMop(dizmy). 3a MiHEpaIbHUM CKJIAJOM 1 30BHIIIHIMU O3HaKaMHU BU3HAYalOTh HAa3BY
TIPCHKOT TTOPOIH.

I'Helic — cmyracta MOBHOKpHCTaNliyHa (BiA ApiOHO- 10 KPYMHO3EPHUCTOI) MeTaMopdiuHa Mopoja,
UIUIBHOT TEKCTYPH, KOHTAaKTOBOTO TUITY MeTaMOp(i3My. 3aleKHO Bl MaTEPUHCHKOI MOPOAH PO3PI3HAIOTH
IPaHITOrHENC, TIOPUTOTHEHC, CIEHITOrHEHWC Ta iHIN. XapaKTepPHOI OCOONMBICTIO IIi€l MOPOAU €
YepryBaHHS CBITJINX Ta TEMHUX CMYT.
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KBapuur — miiibHa, MacMBHA MOPOJA KOHTAKTOBOTO THIYy MeTamMop(}i3My 3 BHCOKHM BMICTOM
KpEeMHE3eMY, sIka yTBOPHJIACH 13 KBAPIIEBUX IMIIAHUKIB. Ma€e BENMKY MIITHICTh (TBEPIICTh OUIbIIE 5, ApsIae
CKJIO), 371I0M pakoBHUCTUHN. Koip poskeBuid, CipHii, 5)KOBTYBaTHii.

Mapmyp - KpHUCTaliyHa BaIlHSAKOBA IOpOJA, SKa YTBOPHJIACh INPH KOHTAKTOBOMY MeTaMopdizMi
BalHAKYy, JoJoMiTy a0o kpeiiau. OcHOBHHMI MiHepan KaiubIUT abo jonomitT. CTpykTypa BifJ
TOHKO3EPHHCTOI /10 KPYITHO-3€PHUCTOI, TEKCTypa IibHA. MapMyp, KU MaiiKe IIIKOM CKJIQIAEThes 13
KaJIBIUTY, Ma€ OLTHIA KOJIip aJjie JOMIIIKU HAJal0Th Pi3HUX BIATIHKIB. Hanpukian, HasBHICTh OKHCIB 3aii3a
00yMOBIIIOE POXKEBUI, YEPBOHHM, )KOBTUI Ta Oypuil KOJIbOpU. Byrienesi opraniuHi pe4oBHHU HAIAIOTh
MapMypy BiJl Ciporo 0 4opHOTro 3abapBieHHs. Bci MapMypu OypXJIMBO pearyroTh 3 COJITHOIO KHCIOTOO.

I'ipcbki mopoau perioHabHOT0 MeTaMop(]o3y y O1IBIIIOCTI CBOTH MPEACTABICH] CIAHIIMUA — TTOPOJAaMH
3 SIBHO BHUPa)KEHOIO CIIAHIIEBOIO TEKCTYPOIO, IX Ha3Ba BU3HAUAETHCS BMICTOM IEPEBAXKAIOYOT0 MiHEpaITy.

XnopuroBuii crnanens. Kpucramiyna, jgucroBa cTpykTypa. CKiIagaeTbcs NEpeBaKHO 3 MiHEpary
xsoputy. Koumip Bi CBITIO- 10 TEMHO-3€JIEHOTO.

TanbkoBuil cnaHenp — cipyBaro-3eJeHa MOPOJa, sIKa JIETKO PO3WICHOBYETHCS HAa TOHKI IUTACTHHKU.
MiHepabHUH CKIIQJ: TAIbK, XJIOPUT, MYCKOBIT, KBap1l. JKupHa Ha TOTHK.

MycCKOBITOBUH CllaHEellb — KPYMHO3EpHHCTAa TMOpojAa JHCTOBOi abo JIycKyBaTroi CTPYKTYpH.
CrItaaetbes MepeBaXkHO 13 MiHepairy MycKoBiTy. Kouip cBiTiuii. biiuck n3epkanbHUiA, IepIaMyTPOBHA.

biotuToBuii cnanenps. bynoBa Ta BmacTuBOCTI aHanoriuHi nonepenusomy. IlepeBaxarounii Minepan —
6iotut. Komip TeMHHI.

['muHUCTHI claHenb — OAHOpiJHA TOHKO3EpHHCTA a00 MOTAWHOKPHCTAiYHA IMOpOJaA, SIKYy YacTo
HA3WBAIOTh ACHIJIHUM CJAHIEM dYepe3 HOoro mye TEeMHHH Kouip. [JIMHUCTI MiHEpanHd, YacTKOBO
MIEPETBOPEHI B CIIIOJIHM, Pa30M 3 KBapILEM Ta XJIOPUTOM € FOJOBHHUMHU KOMITOHEHTaMH nopoau. CTpykTypa
9acTo MUIACTUHYACTA, TEKCTypa cliaHIieBa. [1py 3B0osI0keHH] MOpoia He MIacTUYHA.

KOHTPOJIbHI 3AITUTAHHA

L. SIx yTBOpIrOIOTHCS MeTaMOp]iuHi TipChKi mOpoan?

2. Tunu metamop¢izMy 1 yMOBU MeTamopdizalii TipcbKUX MOpil.

3. SIki 30BHIIIHI BIIMIHHI 03HAKU MeTaMOP(IYHUX T1PChKUX MOP1J PI3HUX TUIIB MeTaMOp(izmy?
4. 3 AKMX MaTE€pPUHCHKUX MOPiJ YTBOPUIUCH KBAPIUT, MapMyp, THEHC?

5. SIKuM YMHOM BUKOPHCTOBYIOTbCS MeTaMOop(14yH1 T1pChKi MOPOAU B OyIIBHUILITBI?

3.6. 'ipebki mopoau B OyaiBHUITBI

MoHoITHI MarMaTH4H1 Ta MeTaMop(diuHi MOPOJIM, MOHOJIITHI Ta KPYIHO-YJIaMKOB1 0CaJl0BI OPOAU €
HaJIfHUMH OCHOBaMHU (YHIAMEHTIB CIOPYJA, OCKUIBKM MaloTh >KOPCTKI 3B'SI3KM, BEIMKY MIIHICTh Ta
HeCcydy 37aTHICTh. AJle B OUIBIIOCTI BHUIAAKIB OYyAIBENbHOI MPAKTHKH SIK OCHOBM BHKOPHCTOBYIOTBHCS
MiI[aH1 Ta TIIMHUCTI MOPOJM 3-3a IX HIMPOKOTO PO3MOBCIOAKEHHS.

Maifke Bci OyniBebHI MaTepiaiau B Ti YM 1HIIIH Mipl BUTOTOBIISIOTHCS 3 Tipchbkux nopia. ITpu npomy
3aCTOCOBYIOTBCSI BOHHM SIK KOHCTPYKTHBHI Martepiajid, HamoBHIOBa4l OETOHIB Ta Il BUTOTOBJICHHS
B’sDKy4nx. O65acTh 3aCTOCYBaHHS HaO1IbII PO3MOBCIOPKEHUX TPChKUX MOPiJ] HaBeJeHO y Tadu. 3.3.

Tabnuus 3.3 — 3acTocyBaHHs TIPChbKUX NOPiJA y OYAIBHUIITBI

I'ipcbka nopoga 3acTtocyBaHHs B OyJIIBHUIITBI
I'panit cienit, mgiopit, naiaba3, TrHeiic, HanoBHroBaui 6eTOHIB, 031001101041 MaTepiaiu,
MIIaHUK, KBApIUT, OpeKyis OyToOeToHHI (hyHIaMEHTH, CTIHOBE Ta OOpTOBE

KaMIHHS, CX11

["a66po, mabpagoput O3100110BaIbHI MaTepianu

Omnoka, nemsa, Tpemne, J1aTOMIT Temno-3ByKoi30I1I1iHI ~ MaTepiajiu, AaKTUBHI
MiHepasbHi J00aBKU B OETOHU

AHT11pUT, BalHAK, Kpena, JOJIOMIT, TilcC B'sbxydi Ta 03700110BaibHI MaTepiain, MalspHi
poOoTH, CTIHOBI OJIOKH
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Bannsk-uepenamnauk, ByJIKaHIYHUAN Ty ] KpynHi  criHOBI  O5OKM, 037100JIFOBajbHI  Ta
B'sDKYYl MaTepiaiy, HalOBHIOBAYi JIETKUX OCTOHIB

Mapmyp 0O31001€HHS BHYTPIIIHIX KOHCTPYKIIH Oy/TiBEIb,
Mo3aiuHa Iiiora

ITicok CuiikaTHa 1IeTJia, HaroBHIOBa4Y O€TOHY Ta
B'SUKYYHX PO3YMHIB

["aspka, rpasiii, mediHb HamoBHroBa4i 6€TOHIB, TOPOYKHE TOKPUTTS

I'nmuna, cyrnuHok Kepamiuni BUpOOH, IJIMHSAHA Leria,
T1APOI30JAIIHHUAN MaTepiai, BUPOOHUIITBO
KepaM3UTy

KOHTPOJIbHI 3AITUTAHHA

I. ITo Take BiAHOCHMIA BiK TPCHKUX MOPIJ 1 K BiH BU3HAYAETHCS CTPATUTpaigHUM METOI0M?
2. I1osICHITB CYTh MAJICOHTOJIOTIYHOTO METOY. [JIsl SIKMX TipChKUX MOPIiJ BiH 3aCTOCOBYETHCS ?
3. SIx BU3HAYa€ThCs aOCOMIOTHU BiK Tipchkux mopia? HaBeniTe npukiia.

4. SIkuM YMHOM CKJIaJIeHa IIKaja reoyioriyHoro yacy 3emii? HasBiTe Meranukiu, epu, nepiojiu.

Tema 4. OCHOBH T'IITPOT'EOQJIOTTI

4.1. Boaa B 3emHiii kopi.

I'ipporeonoris (rpeubk. "rigpoc” — Boja, "moroc"— BYEHHs) — reoJOriYHa HayKa PO MiA3eMHI BOH,
sIKa BUBYA€ YMOBH iX 3QJITaHHS, TOXOKEHHS 1 POpMyBaHHS, PEXKUM Ta iX CKIIaJA, PyX 1 MPUIATHICTh IS
HapOJHOTO TOCIOJapcTBa. 3arajbHa KUTbKICTh BOJIM Ha IUIaHETi ckiaaae 6au3bko 1370,3 M ky0. kM. 3
HUX MOPSI Ta OKEaHU — 1280,3 miH ky0. kM. Cyma — 90, B ToMy uuncii: miazemHi Boau — 60,
noBepxHeBi rpyHToBI — 0,075, 03epa — 0,75, piku — 0,012; armocdepa — 0,163, nbogoBuku — 29 MitH
Ky0. kM. Yo 1151 Maca BOJIM 3HaXOJUTHCS y TTOCTIHHOMY PYCi, 3/A1MCHIOE KpyrooOir y mpupoai  (puc. 5.1).
[lopiuHo Ha MOBEPXHIO 3eMJIi BUIIA/Ia€ Y BUTIIAI JOUTY Ta CHIr'y O6Ju3bko 512 Tuc. Ky0. KM BojH, 3 HUX 10
THC. Ky0. kM — Ha cymy. bing 60% Boju, 1110 BUNaaae Ha cymry, BunapoByeThest, 20% i1e B ctoku 1 20%
1HOIBTpYEThCs (IPOCOUYETHCS) B TOBILY TIPCHKUX MOPIL.

Kbugencaqln

Onapw

Bunaposysasua

Rt (R
fipocogysaunua .
s asyopr v v oy e it gpitll

Pucynok 4.1 — Kpyroo6ir Boau B npupozi
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4.2. Knacudikauisi migzeMHUX Boj

VYci ripchki MOpoAM 32 CHPOMOXKHICTIO TPOIYCKATH BOAY PO3MOAUISIOTHCS HA TPU KaTeropii:
BOJIOHETIPOHUKHI (BOJIOYTIOPH), CJIA00BOIONTPOHUKHI Ta BOJAOIIPOHHUKHI.

BoponenpoHukHi: TIMHU, MOHOJITHI TpaHITH, KBAapUMTH Ta iHIII MeTamMopdiuHi, MarMaTH4YHI Ta
3IIEMEHTOBAH1 0Ca/I0B1 TPChKi MOPOJIH.

Cnabo BOJONPOHUKHI: CYIJIMHKH, CYMICKHM, TJIMHUCTI TWICKH, CJIA0OTpIIIMHYBAaTI MarMaTH4Hi,
MeTraMopdiyHi Ta 3IEMEHTOBaHI 0CaI0B1 T1PCHKI TOPOIH.

BoponponukHi: TpiliiHyBaTi MarMaTu4Hi, MeTaMop(iyHi Ta HE3[EMEHTOBaH1 0Ca/I0B1 TiPChKi MOPOAH,
KpYITHO- Ta CepPEeAHBOYIaMKOBI MOpoaH (TaJIbKa, 1e0iHb, JKOPCTBA, ITICKH).

SIxmo niamerp nop Oinbine 1 M, a mupuHa TpimuH 6ibime 0,25 MM, TO Taki ripchbKi MOPOIHU 3/aTHI
MPOMYCKAaTH BOY B TNIMOMHY 3eMJii. OCKUIBKH TTOPU Ta TPIIIMHM CIIOTYYalOThCS MIXK CO00I0, TO Ha JIEAKiH
rmuOuHI  POPMYETbCS HACHYCHUH BOJOIO INAp TIPCHKOI TOPOJH, SKUH HA3UBAETHCSA IMI3€MHUM
BOJIOHOCHUM TOpU30HTOM. OOOB'SI3KOBOIO0 YMOBOIO HOro (pOPMYBAHHS € HasBHICTb BOJOYIOPY, 3BEPXY
SIKOT'O 3QJIATAIOTh BOJOMPOHUKHI T1PChKi MTOPOIH.

VYeci nigzemMHi Boau KIacu(iKyIOTbCS 32 TAKMMM O3HAKAMHU: 3a MOXOJKEHHSM, YMOBaMH 3aJIAraHHA,
T1IPaBIIYHUM PEKUMOM, XIMIYHUM CKJIQJIOM Ta (Bi3UIHUMH BIACTHBOCTSIMH.

3a MOXO/KEHHSM IMiJ3eMHI BOAM  MAPO3AUIAIOTHCS HA: 1HQUIBTpAIiiHI, KOHJICHCAIIIHI,
CeIMMEHTAIlIHI, JOBCHIJIbHI Ta 3MiIlIaHi.

[ndinbrpaniiini (iHPLIBTpaLiss — MPOCOYCHHS YCepEAMHY) IMiJI3eMHI BOJU YTBOPIOIOTHCS 32 PaXyHOK
MPOHUKHEHHSI aTMOC(HEPHUX OMa/iB, Tal0i BOAW y BOJOIPOHUKHI TPChKi MOPOAX B MICISX IX BUXOJY Ha
JICHHY [TOBEPXHIO.

KonpeHncariiiHi BoaM yTBOPIOIOTHCS BHACIHIOK KOHCHCAIIT TApOIoAi0HOT BOX y MOpax Ta TPIIMHAX
TipChKUX MOP1J, K MPaBUJIO, y 30HAX aeparii.

CeauMeHTariifHi (CeAMMEHTAIISI — OCAJKEHHS) BOAM YTBOPIOIOTHCS BHACIIJOK 3aXOPOHEHHS Pa3oM 3
0caZlaMu BOJI MPa/IaBHIX 03€p Ta MOPIB.

IOBeHibHI (IEpBUHHI) BOM YTBOPIOIOTHCS 32 PaXyHOK KOHJIEHCAIIl Mapyu MarMH.

3a yMoBaMHM 3aJiTaHHA MiA3€MHI BOJM MiAPO3IUISIOTbCS HA: MOBEPXHEBOIPYHTOBI, BEPXOBOJKY,
IPYHTOBI Ta MIDKIIJIACTOBI.

IToBepXHEBOIPYHTOBI BOJM 3alAraroTb Oe3nocepelHbo Oils 3€MHOI MOBEpPXHI 1 HE MaroTh CBOTO
BOJIOYNIOPY. XapaKTepHHMH BIACTUBOCTAMH LUX BOJ € iX CE30HHUH XapakTep, pi3Ki KOJWBaHHS
TeMIepaTypHy, HasBHICTb MIKPOOPIaHi3MiB Ta OpraHIYHHUX pe4yoBHH. B3arami ne xaminspai Boau. Komu
pIBEHb MIJ3€MHUX BOJ[ MITIMMAEThCS, TO BIJOYBA€THCS iX 3MUKAHHS 3 BOJOHOCHUM TOPH30HTOM 1
MICIIEBICTh 3a00JI0UYEThCS.

BepxoBoaka yTBOprO€TbCs B 30HI aepallii 3a paXyHOK 1HQIbTpamii Ta KoHaeHcauii. O00B'sI3KOBOIO
YMOBOIO ii YTBOPEHHS € HasBHICTh MiCLIEBUX a00 JIOKAJbHMX BOAOYNOpiB. JIOKaIbHUMHU BOJOYIOpaMHU
MOXKYTb OyTH JIbOJJOBUKOBI INTMHU 200 CYTJIMHKH (MOPEHH) Ta 1HII BOJIOHENPOHUKHI MpChKi Hopou (puc.
4.2). BepxoBoaKa XapaKTE€pU3YETbCS BUKIIOYHO HECTIMKMM PEKHMMOM, BHHHMKAE TOJOBHHUM YHHOM Y
MIEep10/I¥ JIOIIIB Ta PO3TABAHHSI CHITY 1 3HUKAE 3 HACTYIIOM 3aCyLUIMBUX MEPioiB. SK MpaBuio, BOHA ICHYE
3 6epe3Hs 10 nunHs. [loTyxHIcTh 11 HeBenMKa 1 He nepeBuIye 1 — 2 M.
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Pucynok 4.2 —IpyHTOBI BOaU

BepxoBojka cTBOpro€e TpyaHOIII TPy OYIIBHULITBI Ta €KCIUTyaTallll CIIOPYA, OCKIJIbKU HE 3aBXKIH MOXKE
OyTH BUSBIICHA NIPU 1H)KEHEPHO-TEOJIOTIYHIX BUINYKYBAHHAX 1 CTa€ MPUYMHOIO 3aTOTUICHHS ITiJBaJIiB Ta
1HKEHEPHUX KOMYHIKaI[iH.

[pyHTOBI BOAM — II€ MEpIIMI Bif MOBepXHi 3eMii MOCTIMHO MiI0YMii BOJOHOCHMN TOPHM30HT, KU
3asra€ Ha BUTPUMAHOMY BOJIOYIOpi. Takorw BOAOHENPOHUKHOIO MOPOAOI0 MOXKe OyTH HETpillMHyBaTa
CKesbHa mopoja abo map riauHd. JKUBIEHHS IPYHTOBUX BOJ BiIOYBa€ThCS Y 3HAYHIM Mipi 32 paXyHOK
iH(dIBbTpalii onazaiB Ta IPOCOYCHHS BOJHM 13 TOBEPXHEBUX BOJOMMHUIII.

BepxHsi mOBepXHsI BOZOHOCHOTO TOPU30HTY HA3MBAETHCS J3EpKaJIOM ab0 piBHEM IPYHTOBUX BOJ 1
no3Havaetses sk WL (anrn. "water level" — piBenb Boau). Binctans Bif piBHSA IPYHTOBHX BOJ 10 3€MHOI1
MOBEPXHI HA3WBAETHCS TIMOMHOIO 3aJIATaHHS, a HAaWKOPOTIA BIJACTaHb BiJl JA3€pKaia JI0 BOJOYIOPY €
MOTYXHICTh BOJIOHOCHOTO TOPU30HTY. [ THOMHA 3ansraHHs Ta NOTYKHICTh TPYHTOBUX BOJ MOXYTb ICTOTHO
3MIHIOBaTUCH y 3QJIEKHOCTI BiJl KUTBKOCTI OMaJiB Ta HAsBHOCTI MOBEPXHEBUX BogouMuIl. Tak, B OJHHX
MicIsIX ruouHa 3ansranas gocsarae 100 M 1 6ibIe, B iIHIIUX IPYHTOB1 BOJIM BUXOIATH Ha MOBEPXHIO 3eMIIi,
YTBOpPIOIOUHU 00JI0TA.

MiXru1acToB1 BOAM 3ANISTal0Th MIXK JBOMA BOJIOYIIOPaMH Y APYrOMY Ta MOAAIBIINX BiJl 3€MHOI ITOBEPXHI
BOJOHOCHMX Imapax (puc. 4.3). O0nacTh iX >KUBJICHHS JICKUTh TUIBKH B MICHUSX BUXOAY BOJOHOCHOTO
IU1acTa Ha 3€MHY HOBEpPXHIO. MIXKIUIACTOBI BOAM AYy)Ke MOLIMpeHi B YKpaiHi, ocobnuBo y JIHImpoBo-
JHonenpkoMy 6aceitHi. City)kaTh OCHOBHUM JIXKEPEJIOM IMOHOBJICHHS PIYHUX BOJI Ta BOJI SIPIB M1/ 4acC 3aCyXH.
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Pucynok 4.3 — IlinzeMHi Boau
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3a TigpaBIiYHUM PEKHMOM PO3PI3HAIOTH Oe3HAmipHI Ta HamipHI Mmia3eMHI Boau. besHamipHi BOau
TedyTh 0e3 Oyab-KOTr0 THUCKY, TIJIBKH IiJ BIUIMBOM CHJI TpaBiTalii. Yci IpyHTOBI BOAM € O€3HAIIPHUMH,
OCKIJIbKM MAIOTh BIJIbHY MOBEPXHIO. J[J11 yTBOpEHHS TUCKY NOTPiOHA PI3HULA Y PIBHIX MDKIIJIACTOBUX BO/T
y Pi3HUX TOYKaX.

SlckpaBuUM MPHUKIAIOM HAMipHUX BOJ| € apTe3iaHChbKI BOAM. BOoHM aicTanu CBOIO Ha3By BiJl Ha3BH
(bpanmy3bkoi npoBiHIii Aptya, ae me y 1126 p. Oynu npoOypeni nepuri GonTaHyroui cBepioBuram. Li
BoJM (DOPMYIOTBCS B OCOOJMBHX TI'EOJIOTIYHMX CTPYKTYpax, TaK 3BaHMX apTe3laHChKUX OaceilHax, sKi
CKJIaJAIOThCA 3 MepenIapyBaHHs BOAOYIOPIB Ta BOAOHOCHUX TiPCHKHUX MOPiA MPH MYJbI0NOAIOHOMY ab0
CUHKJIMHAJILHOMY (IUB. po3. 6) 3aisaranHi iactiB (puc. 5.5).

B VYkpaini Bigomi Jekiibka apTe3iaHChKUX OaceifHiB, Taki sk J[HinmpoBo-/loHeNbKH (TUIOMICIO MTOHA
350 Ttuc. km?), [IppaopHOMOpPCHKHIA Ta iHIII. BOHM 4acTo ciy’kaTh OCHOBHHUM JIXKEPEJIOM BOAOIIOCTAYaHHS
MICT Ta HAaCeJICHHUX MyHKTIB.

Pucynok 5.5 — Apre3iaHCbKi BOAU:
1 — Bogoynop; 2 — apTe3iaHChKi BOJH; 3 — CBEpJIOBUHA

4.3. ®izuko-ximMiuHi XapaKTepUCTHKHU MiI3eMHUX BOJI

[lim3emMHl BOaM — 1€ CKJIAMHUNA MIHEPATbHUI PO3YMH, CKJIaJ SKOTO 3MIHIOETHCS 4ac BiJ dacy.
[lepemimmyrounch y TOBILI TPCHKUX MOPiJ, BOHM HACHUYIOThCS OKHCAMH, COJISIMU, Ta3aMU Ta MIPOAYKTaMH
OprafiyHoro posmany. [ pyHTOBI BOIM, SIK BiJJOMO, JKHBISTHCS B OCHOBHOMY 3a PaxyHOK aTMOC(EpHHX
OTaJiB, Kl HE € YMCTOI0 TUCTUIILOBAHOO BO/I0I0. JlocuTh ckaszary, 1m0 y pailoni KueBa—Binnumi Ha 1 m?
noBepxHi Bunaaae 3a pik 10 r coni (Ha 1 km* — 10 T).

3a MiHepamizaii€ro, TOOTO B 3aleXHOCTI BiJl BMICTY pPO3UMHEHUX COJIH, MiA3EMHI BOIU
MIPO3IUISIIOTHCS: Ha TIPICHI 3 KOHIIEHTpaIli€to coneit 1o 1 /i, cnadocononi — 1 — 3, cononyBari — 3 —
10, cononi — 10 — 30, pozconbHi — 30 — 50 Ta po3coan — Ounbmie 50 r/n. MiHepainizauio BoJIu
BHU3HAUYAIOTh 33 CYXUM 3aJIMIIKOM IpH ii BUNapoByBaHH1 pu Temmeparypi 105 — 110°C.

JXopcTkicTh BOJIM XapaKTepU3yeThCsl HAsBHICTIO B HIM pO3YMHEHMX CIpHOKUCIUX coieil Ca ta Mg. ¥V
HaIi KpaiHi 32 OJIMHUIIIO KOPCTKOCTI npuidHaATo 1 mr-exs/n Ca, To6To 20,04 Mr Ha 1 11 Bomu. 1 Mr-exB
YHCeNBHO JIOPIBHIOE aTOMHIH Ba3i, pO3/iieHii Ha BaJeHTHICTh (aToMHa Bara Ca — 40,07, BaJleHTHICTh —
2). 3amicth Ca BUKOPUCTOBYIOTh Mg — 12,16 mr-exB Ha 1 11 Boau.

3a JKOPCTKICTIO BOJIM KIACU(]IKYIOThCS SK JIy’Ke M'KI PH BMICTi y BoAi A0 1,5 mr-eks/n, m'ski — 1,5
— 3,0 mr-exB/11, moMipHo xKopcTki — 3,0—6,0 Mr-ekB/m, KopcTki —6—9 Mr-ekB/; Ta qy’Ke )KOPCTKI —
6inb1ie 9 mr-exs/i1. XKopcTka Bojia 1a€ BETUKUI HAKUIT y TAPOBHUX KOTJAX, TOTAHO MUJIUTHCS Ta BUKIIUKAE
1HII11 HeOaXkaH1 ABHUIIIA.

3araJbHOKHMCIIOTHA arpecist 00yMOBII€HA HAsBHICTIO y BOJI B AMCOLIIHOBAaHOMY CTaHi BogHeBuX H+ Ta
rigpokcuinbHUX 10HIB OH-. OnuH rpam umnctoi Boau npu temnepatypi 22°C mictuts 10—7 rpam-ioniB H+
1 crineku )k OH-. Bupas 1g[H+] no3navarots six pH , sikuif 1 € MipoI0 arpeCUBHOCTI BOJH (KHCIOTHHIMA
MMOKA3HHUK). 32 MM MOKa3HUKOM M1I3€MH1 BOJIU PO3AUISIOTECS Ha ayxke kucial (pH <5), nelitpansui  (pH
=7), myxHi (7<pH 9) Ta cunsuo myxHi (pH > 9).
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[Tpu kuCIUX MiA3EMHUX BOJAX BiIOYBAEThCS POZUMHEHHS Ta BUMUBAHHS BalHa 3 OETOHY, KPiM IIbOTO,
3HAYHOTO PO3'IaHHs 3a3HAIOTh METAJIEBI KOHCTPYKIi i BIDIMBOM CHJIBHO KHCJIIMX Ta CHJIBHO JIY)KHHX
BO/I.

ByriekucnorHa arpecis Mae Miciie 3a HasiBHOCTI y Bojii arpecuBHoi Byriekucioru CO2. [Ipu B3aemoii
3 BOJIOIO Ta BallHOM IIEMEHTY YTBOpIO€ThCs Oirimpokapoonat kambilito Ca(HCO3)2, skuii mBuako
PO3UUHSIETHCS Y BOJII T BUHOCUTHCS 3 OCTOHY.

Cynbdarna arpecis mojsirae B yrBOPEHHI HOBUX KPHCTAJIIYHUX CIONYK 13-32 HAJAMIPHOTO BMICTY 10HIB
cynbdary SO. Lle yrBopeHHs, ke aictano Ha3By remeHTHOT "Oamumu" (3Ca0*Al1203*3CaS04*31H20),
CYIPOBOJUKYEThCS 301UIBIICHHAM 00'eMy LIEMEHTY B 2 — 3 pasu 1 pyliHyBaHHIM OCTOHHMX KOHCTPYKIIii.

l'a3u y mig3eMHUX BOAAX 3HAXOISTHCSA Yy BUIBHOMY Ta PO3YMHEHOMY CTaHi. BOHM TpPOHHKAIOTH Y
MiA3€MHI BOJIM PI3HUMH IUIIXaMH: TP 1HQIIBTpaLii, po3KIaai OpraHiqYHuX pe4OBUH, OXO0JIO0KEHHI MarMu
1 T.1H. HalG116111 pO3MOBCIOKEH] 3 HUX KHUCEHB, CIPKOBOJICHB, BYTJIEKHCIIOTA, a30T, METaH Ta 0JaropoIHi
rasu (renii, aproH, pajgoH Ta inmi). ['a3u, 0co0IMBO KUCEHB, SIK Y BUIBHOMY, TaK 1 Y PO3YMHEHOMY CTaHi
CIPUYHHIOIOTH KOPO3il0 METATIOKOHCTPYKITIH.

lrieHiy"icTh MIA3€MHUX BOJ, TOOTO TPUIATHICTH iX JJIS THTTSA, OIIHIOETHCS TAKHUMH
XapaKTePUCTHKAMHU: KOJIbOPOM, IIPO30PICTIO, CMAKOM, 3allaXxOM, HassBHICTIO XBOPOOOTBOPHUX OaKTepii Ta
BaXKUX MeTaliB. Boia /i muTTs MOBMHHA OyTH CMayHOIO, TPO30POI0, 0E3KOIBOPOBOIO, HE MAaTH HISIKHX
3anaxiB. 3a0apBIICHHS MIJ3EMHUX BOJI 3aJIC)KUTh BiJl HASBHOCTI PiI3HHUX JIOMIMIOK. Tak, BMICT pi3HHX OKHUCIB
3aji3a 10/1a€ BOJIi KOPUYHEBOTO BiATIHKY, 2 TYMIHOBUX KHUCJIOT — KOBTOT0. Kpim 11b0T0, HasiBHICTB Y BOJII
TYMIHOBUX KHCIIOT Aofa€ 1ii 6onotHoro 3anaxy. Cynb(aru Haal0Th FPKO-COJIOHOTO CMaKy, a XJIOPUAU —
COJIOHOTO.

3 TOYKHM 30py MEIUIMHU MPUAATHICTh JUIS MUTTS BU3HAYAE€THCSA HASBHICTIO y BOJII KUIIKOBOI MATUYKU
Coli. KinbkicTp nux OakTepiii BU3HAYA€THCS KOJi-TeCTOM a00 Kodi-TuTpoM. Komi-TecT — e KiTbKiCTh
OJIMHMIIb KUIITKOBOI MaJUYKX B 1 JI BOJH, a KOJI-TUTP — KUIBKICTh CM> BOJAM, SIKa MICTUTh 1 OakTepito.
Bopa npupatHa 1y ATTS, KOJU KOJIi- TECT HE TepeBuInye 3, a komi-tutp 300 — 700 cm?.

Jlep>kaBHUMU CTaHAapTaMHU PETJIAMEHTYETHCS BMICT Yy BOJI IIKIUIMBUX BaKKUX METAJIB: CBUHIIO HE
oinpme 0,1 mr/m, mumr'sky — 0,05, dropy —1,5, migi — 3 Ta HUHKY Ha Oiibe 3 MI/II.

5.1. XapakTepucTHKA OKPpEeMHUX THIIIB MiJI3eMHUX BO/

ITigzemMHa BOAa 3HAXOIUTHCS B TOpax, TPIIMHAX Ta MOPOKHUHAX TIPCHKUX IMOPIJ 1 pyXaeTbcs 3a
3araJlbHUMHM 3aKOHAMU PyXY PIIUHH, KU MOXe MMPOTIKaTH y JBOX (hopMax: JIaMIHApHOI Ta TypOyJIeHTHOL
TeYii.

JlaminapHa Teuisi — nepecyBaHHS YaCTMHOK P1AMHU B IOTOLIl JOCKOHAJIO NPaBUIbHUMHU NapajieIbHUMU
I[IBKaMH.

TypOynentHa Tewis — 1€ IEpecyBaHHS YAaCTUHOK PIAMHM B TOTOII IO TPAEKTOPIAX Y PIZHUX
HanpsMKax, TaK 3BaHUM BUXpOBHHM pyx. Pyx miJ3eMHUX BOJA Ay)Xe YIMOBUIBHEHHH 1 TOMY IpOTIKae
JIaMiHapHO.

Jlis BU3HAUEHHS 3aKOHOMIPHOCTI pyXy MiJ3€MHUX BOJA BUAUIUMO Yy Mi/I36MHOMY BOJOHOCHOMY
TOPU30HTI eJleMeHTapHuH NoTik abed 1 migpaxyemo, sika KUIbKICTh BOJIM MIPOTIKAE 3a OJUHUIIIO Yacy (puc.

5.1).

e e — — — . — e e—

Pucynok 5.1 — Cxema Bu3HaueHHs /1€01Ty BOJOHOCHOTO TOPH30HTY
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Kinpkicts Bou Q, 1110 IPOTIKAE 332 OJMHMITIO Yacy, IPSIMO MPOTOPIIiiHA IUIOIII MTOTIEPEYHOTO Mepepizy

€JIEMEHTApPHOTO MOTOKY A, TipaBIiyHOMY TpalieHTy (Hamopy) I Ta nesikomy KoedilieHTy mpornopiiiHoCTI
kf. Takum yrHOM,

Q = AIkf, (5.2)

Posrnsnemo onunuii Bumipy hopmynu (5.2): A-m2, Q-m3/c, | - y 101X oquHuIl, oTKe, po3MipHicTh kf
- M/c. Po3ainumo mpaBy Ta JiBy YaCTHHHU Ha IJIOULY MTOTOKY A

q=kf1, (5.3)

7ie q — BUTpAaTa BOAM 32 OJMHUIIIO Yacy 4Yepe3 OIMHHUIIO TUIONI, SKa JicTaga Ha3BY HIBHJIKOCTI PyXy
MiI3eMHUX BOJ 1 IO3HAYAETHCA SIK V

V=kf1L. (5.4)

Bupaz (5.4) gmicraB Ha3By 3aKOHY pyXy MiJI3eMHHX BOJ, BCTAaHOBJIEHOro y 1856 p. ¢paHiry3pkum
rizporeosiorom Jlapci: MBUAKICT PyXY MiA3€MHUX BOJ TPSMO MPONOPIIiHA TipaBIidHOMY T'PAJIEHTY.

Koedimienr mnponopuiiiHocti  kf  HasuBaerbcs — koediiieHTOM  (QinbTpaiii, BH3HAYAETHCS
eKCTIEpUMEHTAIBHO, 3aJISKUTH BiJl THITY ITOPIJ 1 YMCEIBHO JOPIBHIOE MIBUIKOCTI pyXy Boau mipu [ = 1.

INiapaBniynuii, a00 HaIMipHUN, TPATIEHT BU3HAYAETHCS K BITHOIICHHS PI3HUIN PIBHIB IiJ36MHHUX BOJT
MIX JBOMa TOYKAMH I10 JIiHIT Tedil 10 BiJICTaHI MK UMK TOYKaMu (puc. 5.2).
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Pucynok 5.2 — Cxema pyxy I'pyHTOBOI BOJU

1= (HI- H2)/I. (5.5)

[IBuAKICTH PYXy, BU3HaUeHa 3a (opmyioro (5.4), He € IIHCHOIO MBUKICTIO, @ 3HAYHO MEHIIOIO MPU
OJTHOMY 1 TOMY 3K T1IpaBIIYHOMY TpaieHTOBI. Lle MOsSICHIOETHCS THM, 1110 BOJIa PIIBTPYETHCS HE IO BCii
ot A, a mo Tiif 4acTuHi, A€ € mopu. [lificHa MBUIKICTH PyXy BOJIU

V = kfl/n, (5.6)
aen — HOpI/ICTiCTB noponau, T06TO yaCTrhuHa HJ'IOI_I_Ii B JOJIAX OI[I/IHI/II_[i, sIKa IIpyuIaaae Ha rnopu.
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[IpoTe B mpakTHIli BUAKICTH PYXY MiA3EMHUX BOJI BCE-TaKW BU3HAYAIOTh 32 popmyioro (5.4), Tomy 110
koedirieHT GiapTparii, IKUi BU3HAYAETHCS EKCIIEPUMEHTAIILHO, SIKPa3 1 ypaxoBY€E BEIMUYUHY MTOPUCTOCTI.

Koedimient ¢inpTparii, a omxe, 1 MBUIAKICTh PyXy CYTTEBO 3aJie)KaTh BiJ TeMIeparypud Boau. Y
JOBIZIKOBIM JIiTEpaTypi HABOAATHCS KoedirieHTr ¢iapTpamnii npu Temneparypi 10°C. s Buznauenus kf
npu Oyab-sKiii TemMIreparypi KOpUCTYIOThCS (POpPMYIIO0

1]
K=k (0,7+0,03t), (5.7)

ne k} Ta k 3’ — koe¢iuieHTn ¢inbpTpanii BiANOBITHO Ipu Oynb-sAKild Temreparypi Ta Temmeparypi 10°C;

t — TemrepaTypa B rpaaycax.

Jlnst BU3HaUeHHs KoedinieHTa (inbTpanii BAKOPUCTOBYIOTH Ja0OpaTOPHI Ta MOJIbOBI METO/IH.

VY nabGoparopHuX ymoBax Koe(imieHT (uIbTpallii BA3HAYAEThCA Ha PI3HUX MPHIIAZIax, K Majlo YUM
Bipi3HAIOTHCA Bif npuiaay [apcei (puc. 5.9). Le npunaau Tima, Tima-Kamencekoro, Tpyoku Cnernreo,
K® Ta ixmi.

AHL

Pucynok 5.9 — Cxema npunany Juist BU3Ha4eHHsI KoedinienTa QiuibTparii micKiB

[TpuHun pobOTH UX MPHUIAAIB TaKUH. Y HMUIIHAPUUYHY MOCYAMHY 3 ABOMa OOKOBUMH I'€30METpaMu
I11 Ta [12 knagyTh nocHiIHUN 3pa30K IPYHTY. Uepe3 HbOro QiIbTPYIOTh BOY Mijl AESIKUM THCKOM. 3HAIOUH
IUTOILY MOTEPEYHOro Mepepizy MOCYAUHU A Ta BUMIPSBILU KUIBKICTh MPO(DIIbTPOBAHOI BOJH 32 MEBHUN
yac, koediiieHT (pinbTparii B M/100y Mpu NEBHIN TeMIiepaTypi 00UUCIIOITh 32 (OPMYIIO0

kf = 864-(QUAtAH), (5.8)

ne Q — KUIbKICTh NPOQUILTPOBAHOI BOJIU, CM?;

1 — BizcTaHb MiX IT'€30METPaAMH, CM;

t — yac ¢iapTpariii, c;

M H — nepesumienns piHiB Boau 1'€30MeTpiB;

864 — mepeBigHUI KOeDIIIEHT 3 cM/C B M/1100Y.

Jlns BU3HaueHHs KoegilieHTa ¢inbTpauii y MOJb0BUX YMOBAx IEpII 3a BCe HEOOXITHO BU3HAUYUTHU
HampsiM pyxy MiI3eMHUX BOJI, TaK 3BaHY JIHIIO Teuli. 3a HassBHOCTI TiIpOTe0IOTIYHOT KapTH JIIHIIO Tedii
BH3HAYal0Th 3a JIOMIOMOTOIO Tijipoi3orine. 3a BiJICYTHOCTI Takoi KapTH MOTPiOHO MPOOYPUTH HE MEHIIIe
TPHOX CBEP/JIOBHH, PO3TAIIOBaHUX 3a TPUKYTHUKOM. Ha OCHOB1 BUMIpY CTanoro piBHS MiJI3€MHHUX BOJ
BHU3HAUAIOTh JIHIIO 3 OAHAKOBHUMH a0OCONIOTHMMH BiIMiTKamu BoAu. Hopwmane 1i€i niHii B CTOpPOHY
3MEHILIEeHHS a0COIOTHUX BIAMITOK 1 € HanpsAM pyxXy HiA3eMHuX BoJ a0o JiHis Tedii (puc. 5.10).
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Pucynok 5.10 — Cxema BU3HaU€HHS HaNPAMKY PyXy IPYHTOBHUX BOJ

Jlnst Bu3HaueHHs kKoedimieHTa (QimpTparii: 3a JiHi€r0 Tedil mpoOypIOIOTh ABi CBEPAJIOBHHHU, TIPUIOMY
OJIHY 3 HUX, JOCIIJHY, pO3TAalIOBYIOTh BHILE 3a TE€UI€l0, a IPYT'Y, CIIOCTEPEKHY, PO3TAILIOBYIOTh HIKYE 32
TEUI€r0.

Jiig BUMiprOBaHHS MIBUAKOCTI pyXYy MiI3eMHHX BOJ, a OTXKe, 1 KoedilieHTa GpiabTpalii BAKOPUCTOBYIOTh
XIMIYHUH, KOJIOPUMETPUIHHUH, ETCKTPOTITHUHUI METOHM Ta METOJT AOCIIITHIX BiJKau4yBaHb.

XiMiuyHUN MeTol. 3 JOCHIAHOI CBEPAJIOBUHH BiKAaYylOTh MEBHY KIJIbKICTh BOJH, PO3YUHSIOTH Yy HIl
nerkopo3unHHi comi — NaCl, CaCl2, xmopuctuii aMoHii Ta iHII 1 3aKadylOTh IEH PO3YUH 3HOBY Y
JOCHIIHY CBEpJUIOBHHY, 3aciKal4d HOpHU IOMY 4Yac. 3 CIOCTEPEXKHOI CBEpJIOBUHHM MEPIOJUYHO
BiJIKa4yIOTh BO/IY 1 BA3HAYAIOTH 3a JJONIOMOTOI0 Pi3HUX PEareHTiB 4ac MOSBU PO3UMHY 1| MAKCUMAIIbHY HOTO
koHieHTpaniro. Pearentom Ha Cl € a30THOKHCIIE Ccpi0JIO, SIKE 3MIHIOE CBiM KOJIip. 3HAIOYU BiACTaHb MIXK
CBEpUIOBHHAMU |, TigpaBiiunuii rpamieHT I, yac pyxy t BH3HA4YalOTh MBHUIKICTH PYXY Ta KoeQilieHT
¢binpTpauii 3a popmynoro

kf = I/It. (5.9)

Lle#t MeTo HEMTPUITYCTUMUIL 32 HAABHOCTI Y BOJII XJIOPHIIB.

Konopumerpuunuii MeTon. Y NOCHiAHY CBEpIJIOBHHY 3aITyCKAIOTh JEAKY KiJTBKICTh JIETKOPO3UYNHHOI
¢bap6u: GuIroOPUCIINH, METHJIEHOBY CUHBKY Ta iH. YacTillle BUKOPUCTOBYIOTh (IIFOOPUCIIUH, OCKIIBKH BiH
MOMITHHUH MU Ty*ke MalleHbKUX KoHIeHTpaisax (1:10 min). Po3unn ¢papbu 3aHypror0Th Y CBEPIOBUHY Y
CKJISIHIM TUISIILI, SKY MOTIM po30MBalOTh OypOBHMM HAKOHEYHHUKOM, 3aCiKal4M 4ac. 3 CIIOCTEPEKHOL
CBEp/UIOBUHHU MEPIOUYHO BIAKAUYIOTh BOAY 1 3aCiKatOTh yac NosBH 3abapBieHHs. KoedinieHT pinbrpanii
BH3HA4al0Th 3a popmyoro (5.9).

Enextponitnununii meton. Ilepumri nBa meroau Bu3HaAueHHs KoedilieHTa (inbTpaiii € HE 30BCIM
TOYHUMH TOMY, L10 BiJ0ip MpoO i3 COCTepeKHOT CBEPAIOBUHN HOCUTH TUCKPETHUH XapakTep, TOOTO yac
MOSIBU MIHEPAJII30BAHOTO PO3UMHY abo 3a0apBi€HOi BOJUM MOKHA MPOIYCTHUTH. BUIbIl TOYHUM €
CJNIEKTPONITUYHUNA  METOJl, SKUH 3aCTOCOBYETbCS s BU3HAuUeHHSA  KoedilieHTa  (inbTpamii
HeMiHepaizoBaHOi Boau. CyTh IIBOTO METOMY TOJSTaE OCh y 4YoMy. Y JOCHITHY Ta CIIOCTEPEKHY
CBEpJIOBUHU 3aHYPIOIOTh T'OJKOMIIBTPH, 10 SKUX MPUEAHYIOTH EJIEKTPONPHUCTPIH, 10 CKIAla€eThes 3
0J10Ka >)KMBIIEHHS, aMIIepMeTpa Ta KoMyTaTopa 3 camornucueM (puc. 5. 11).

VY nocniiHy CBEpJIOBUHY 3aJIMBAIOTh MEBHY KIJBKICTh PO3UMHY 3 JIETKOPO3UMHHOI codi. [IponmyckaroTs
CTpyM 1 (PIKCYIOTh Yac Ta 3MiHY eJeKTpoonopy Boau (puc. 5.11). 3Harouun BiicTaHb MK CBEpUIOBUHAMU
Ta yac MPOXOKEHHs PO3UMHY, IIBUAKICTh PYXY BOJIU BU3HAYAIOTH 3a (hopMyaamu

V=111,  V=Ii2, (5.10)

ne t] — yac mosiBM MiHEepai30BaHOTO PO3UUHY;

t2 — yac NpoXOoKEHHSI MaKCUMyMY HOro KOHIIEHTpaLlii.

[lepiry dopmyiny BUKOPHUCTOBYIOTH JUIsl BU3HAYEHHS IMPUILUIMBY BOAU 10 OyAIBEIbHUX KOTJIOBAHIB,
ApyTy — JJIs1 BOAOMOCTAaYaHHSI.

JlocniHe BiAKauyBaHHS € HAMOIIBbII TOYHUM METOAOM BHU3HAYEHHS IIBUIKOCTI PyXYy MiJ3€MHUX BOI,
Ta KoedirienTa GUIbTpaIli, KpiM TOTO, IIel METO/ T03BOJIsIE BUSHAYUTH JIe0IT BOJOHOCHOTO TOPU30HTY Ta
paniyc aenpecii (auB. 1. 5.6).
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Pucynoxk 5.11 — Cxema jy1st BUSHaUYCHHSI IIBUAKOCTI (PimbTpaltii:

a — oOiagHaHHA CBEpUIOBUH; O — rpadik 3MiHM KOHIEHTpAIlii coyieil Ta Omopy IPyHTOBOI Boau; 1 —
JIOCITiJTHA CBEP/IOBHHA; 2 — CIIOCTEPEKHA CBEPJIOBUHA; 3 — TOJKODUIBTpH; 4 — GLIBTPH; 5 — KOMYTATOD;
6 — rereparop cTpymy; 7 — aMIepMeTp

st ibOoro MpoOYPIOIOTH JIEKiJIbKa CBEPJIOBHH IapajielIbHO Ta MEPIEHAMKYISAPHO JTiHil Tewii. 3
LEHTPATBHOI CBEPAJIOBUHH POOJISITH BiJIKaYyBaHHS BOJAM 10 THX Iip, IOKU HE 3HU3UTHCS PIBEHB Y CYCIIHIX
CBEpJIOBHHAX Ha JIESKY CTaly BelW4uHy. [Ipy BiZOMHX BiICTaHI MiX CBEpAJOBHHAMHU, TiAPABIIYHOMY
rpajiieHTi, Ae0iTi MEeHTpaabHOI CBEpMIOBHHU (1e0iT — 00'eM BOAM, SKUH Ja€ CBEPUIOBHHA MPOTATOM
TPHBAJIOTO Yacy), IUIOMII MOIEPEYHOTO MEPEPi3y CBEPUIOBUHH KOe(ilieHT (inbTpamii Ta BUAKICT PyXY
MiJ3eMHUX BOJ BU3HAYAIOTh, BUXOAsuH 3 hopmyi (5.2) Ta (5.4).

OpienToBHI 3HaYeHHS Koe(dimieHTIB (imbTpamii Taki: KpyMHOYJIaMKOBI MOpoau (TanbKa, IeOiHb,
KOPCTBA) Ta CHJIBHO TPIlIUHYBaTi ckenbHi mopoau — 100 — 1000 m/n00y; micok kpynuuit — 20 — 50;
MICOK cepenHboi KpynmHocTi — 5 — 20; micok apidHmit — 5 — 10 ; micok muimyBaTtuii — 1— 5; cymicok
— 1 — 2; cyrmuaok— 0,1— 1; rmuna — 0,1 — 0,001 m/100y 1 meH1IE.

YMOBH 3aJITaHHS Ta PO3MOBCIOKEHHS IT1I3eMHUX BOJI BiI0OPaKalOTHCS HA TiAPOTe0IOriuHUX KapTax,
AKl CKJIaJaloTbcsd Ha TOIMOOCHOBI 1 Ha MEBHY Mnopy poky. IloBepxHs (A3epkajno) MiA3eMHUX BOJ
300paXKyeThCsl Ha KapTax y BHUIVISAL 130J1IHINA - rigpoisorinc (rpeusk. "riapo"— Bojaa, "i3oc"— piBHUM,
"rincoc" — BUCOTa) — MiHIN, 10 3'€JHYIOTH OJHAKOBI aOCOMIOTHI (200 BIJHOCHI) BIAMITKHU J3epKaja
M1J3€MHUX BOJI.

Jnis moOynoBY TiAPOreoIoriyHoi KapTu MpoOYyprOIOTh Psii pO3BIAYBAIBHUX CBEPUIOBHH IO MEBHIN
ciTii. 3a JOMOMOrOK MIPHOi XJIONABKH BHUMIPIOIOTh CTAJUil piBEHb I'PYHTOBUX BOJ, a TOHOrpadiuHuM
METOZOM BHM3HAUalOTh a0CONIOTHI BIAMITKM THpJIa CBEPAJOBHH Ta J3epKaja MiJA3€MHUX BOJI.
ApupMeTHUHUM METOAOM abo 3a JOMOMOTOI0 MajJeTKH 3HAXOAATh TOYKH 3 OJJHAKOBUMH BIJIMITKAMH
MOBEPXHI MiI3EMHUX BOJ] Yepe3 MEeBHUM KPOK (K npaBuiio, 0,5 — 1 M), sKi 3'€JHYIOTh JIABHUMU KPUBUMHU
(puc. 5.12).

I'ipoizorincu MaroTh BCl BIACTUBOCTI TOPU3OHTANEH. 3a JOMOMOIOI0 TaKoi KapTH MOXHA BU3HAUYUTH
INIMOMHY 710 BOJU y OyAb-sIKii TOULl SIK PI3HUIIO MIX BIIMITKaMU IMOBEPXHI Ta J3epKaja MiA3eMHUX BOJ,
HanpsM pyKy, TIpaBIiuHUN TPaJlleHT, a 3a HEOOXITHOCTI 1 3alIPOEKTYBATH APEHAXKHY CHCTEMY.
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Pucynok 5.12 — Kapra rigpoizorimncy

5.5. lIpunJjauB BoAU 10 BO03a0ipHUX CBEPAJIOBHH

Jlis po3poOKM cHCTEMH BOJO3HMKEHHS, OCYLIEHHS OyAiBEJbHMX KOTJIOBAHIB Ta BOJONOCTAYaHHS
BUKOPHUCTOBYIOTh HAHOLIbII PO3MOBCIOJUKEHUH THUI BOJ03a0ipHUX CHOPYA — CBEpAJOBHHU. Ko
MIMOWHA CBEPAJIOBUHU (KOJIOAS3S) 1OCATAE BOAOYIIOPY, TOOTO MPOHU3YE BECh BOJOHOCHUM IIap, TO TaKy
CBEPUIOBHHY HAa3UBaIOTh JTOCKOHAJIOK. Y BUNAAKY, KOJIA JHO CBEPIJIOBUHHU 3AIUIIAECTHCSA Y BOJOHOCHOMY
miapi, ii Ha3MBalOTh HEJIOCKOHANIOK (BUCS4O0I0). CBEpATOBUHM, SIKI PO3KPHUBAaIOTH OE3HamipHI (IPyHTOBI)
BOJIM, HA3UBAIOTh IPYHTOBUMH.

[Ipu BinkauyBaHHI BOJY 3 BOJOHOCHOI'O TOPM3OHTY B caMiil CBEpUIOBMHI 1 HABKOJIO HEi Ha JEsKId
BIJICTaHI PIBEHb BOJM 3HMXKYETHCS, MPUUYOMY HaOLIblIe 3HMKEHHS Ma€ Miclle y CBEpUIOBUHI, a YUM
JanbIlie BiJl HEl, THM MOHWKEHHS PIBHS MEHIIE 1 Ha JESKii BiJIcTaHi 30BCIM 3HMKae. lle moscHIoeThCs
OIIOPOM PYXY BOJH 3 OOKY YaCTHHOK T'pCHKUX MOPIJI.

UYepes neskuii yac miciasi HOYaTKy BiJKadyBaHHS 3HUKEHHSI PIBHSI BOJIM Y CBEPJIOBHHI Ta HABKOJIO HEl
IPUITUHAETHCS, a 11€ 03HAyae€, 10 KUIBKICTh BOJH, sIKA MOCTYHA€e O CBEP/JIOBUHH, JIOPIBHIOE KUTBKOCTI
BOJIM, SIKYy 3 Hel BHKA4yIOTh, TOOTO BCTAHOBIIIOETHCS TaK 3BAHWN JWHAMIUYHUI piBeHb. TakuM YUHOM,
HAaBKOJIO CBEpJIOBHHHU, 3 SIKOI BIAKauylOTh BOJY, YTBOPIOEThCS JempeciiHa moBepxHs. KpuBa, ska
oOMexye JenpeciiiHy MOBEPXHIO, HA3UBAETHCS JIeTIpeciiiHo0 KpuBoto (puc. 5.13). Pyx miazemMHux Boj 10
CBEpJIOBHHHU BiJIOYBA€THCS Y BUTJISII PAialIbHOTO MOTOKY.
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Pucynok 5.13 — [lpunius Boau 10 10CKOHAJIO! CBEP/UIOBUHU:

H — motyxHicTe BomoHOCHOTO macTa; R — paaiyc kpuBoi nempecii; r — paaiyc CBEpIJIOBUHU; S —
3HIDKEHHS PIBHS BOJI TTICIIS BiTKauyBaHHsI; h — BHCOTa 3HUKEHOT'O CTOBITA BOJH B CBEP/IJIOBUHI

Jis BuzHaueHHS [e0iTy (KUIBKICTh BOJIM, SKa MOKE BUKAa4yBAaTHUCh MPOTSITOM TPHUBAIOTO HaCy)
JIOCKOHAJIOI CBEPJUIOBUHU BHKOPUCTOBYIOTH 3akoH [lapci. BiamoBimao mo puc. 5.13 mpuiiHsATi Taki
MO3HAYECHHS BEJTUYHH:

H — notyxHicTh BOAZOHOCHOTO 1Py, M;

h — nuHamiyHMIA piBEHb BOJIM y CBEPAJIOBUHI MICIIs 3HIKEHHS, M;

S — BenMuMHA 3HWKECHHS PIBHS BOJIH, M;

R — paziyc noBepxHi nenpecii, M;

I — pajilyc CBEpIOBUHH, M;

X Ta y— MOTOYHI KOOPAUHATH, M.

5.6. Boporb0a 3 niA3eMHUMHU BOJaAMM IIPH 3BeJleHHI Ta eKcIuIyaTanii cnopya

IIpu BHCOKOMY piBHI IPYHTOBHX BOJI, Y MepioJl OyAIBHMIITBA Ta €KCIUTyaTallii CIOpy]l 3aCTOCOBYIOTh
HITY4HE BOJO3HWKEHHS. BuOip paiioHaabHOro croco0y BOJO3HM)KEHHS 3aJ€KUTh Bl XapakTepy
CHOPYIKYBaHOTO a0o TOOya0oBaHOrO 00'€KTa, TEONOTiYHOT OyJOBHM Ta TiAPOTEONIOTIYHUX YMOB
OyIiBETbHOTO MaliTaHYnKa.

TumuacoBe 3HIKEHHsI PIBHS I'PYHTOBHX BOJI 3aCTOCOBYIOTH Ha Iepioa OYAIBHMIITBA 1 HA3WBAIOTh
OyZaiBeNbHUM BOJO3HMXEHHSM, a JOBroOYacHE — Ha Mepioj] eKCIuTyaTallii CHopyl, 1 Horo Ha3HBarOTh
JPEHAXEM.

3anexHO BiJ TNPU3HAYEHHS Ta TEOJIOTIYHUX YMOB 3aCTOCOBYIOTh T'OPHU30HTaJbHI, BEPTHKAJIbHI Ta
KOMOIHOBaHI1 JpeHaXHI CUCTEMHU.

l'opusoHTansHul IpeHax 3a0e3rnedye BOJAO3ZHUKEHHS 3a JOIMOMOTOI0 KaHaB, TPAHIIEH Ta ITiI3eMHUX
rajepeil, siki MaroTh MEBHUN HaXWJI Y CTOPOHY iX MiJIBEJCHHS JIO BIIKPUTUX BOJOWMHUIL a0 y Mepexy
3JMBOBOT KaHami3alii.

I'opu3oHTaNBHMI IpeHax MoXKe OYTH BIIKPUTUM (TUMUYACOBE BOJO3HUKEHHS) Ta 3aKpUTHM (pHcC. 5.15).
Haii6inp1 npocTuM Ta AemeBUM CocoOOM 3HMKEHHSI PIBHS IPYHTOBUX BOJI € BIAKPUTUHN JApeHax. Aue
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IpU HBOMY IPYHTOBI BOJIM MOXYTh BUKJIMKAaTH OOBAJIOBaHHS CTIHOK KaHaB, OOIUIMBAHHS YKOCIB
KOTJIOBAHIB Ta 1HII HeOa)kaH1 SIBUILA.

Pucynok 5.15 — JIpenakui TpaHiei: a — BITKpUTI; O — 3aKpHTI

[Ipu 3akpuToMy ApeHaxXi Ha THO TPaHIEl KIaayTh nepPopoBaHi TPyOH pi3HOTO JiaMeTpa B 3aJIeKHOCTI
BIT 1€01Ty BOJJOHOCHOTO TOpU30HTY. [1pu 11boMYy >kuBHI IepeTHH TpyOU, TOOTO piBEHb BOIH, 1110 3aIIOBHIOE
TpyOy, He MOBUHEH mepeOinbiryBath 2/3 11 miamerpa. s 3anmoOiraHHs 3aMyJieHHIO i OOCHMIIalOTh
JeK1JIbKOMa IIapaMH IMICKY Ta rpasito. [ 1nOrnHa ropu3oHTaNbHUX ApeH He Ouibie 5 — 6 M.

Beprukanbuuii apeHax 3a0e3neuye 3HIKEHHS PIBHS IPYHTOBHX BOJ 33 JIOTIOMOI'OI0 BOJIO3HIIKYIOUHUX
CBEp/UIOBHH, BiJIKauyBaHHSAM HacocaMHM a00 BOJOCKHMJOM Yy HMXKYl BOJONPOHUKHI HEHACHYEH1 BOJOIO
ripChKi HOPOJIH.

Haii6151b111 po3110OBCIOIKEHUM CITOCOOOM BOIO3HUKEHHS € CCTEMA roJIKO(MIIbTPIB 3 TOHKUX METaJIeBUX
TpyO, K1 3aHYPIOIOTh HABKOJIO KOTJIOBaHY a0o0 M0 JIiHi{, MepNeHAUKYIApHIA Tedii rpyHTOBUX BoJ. HiokHI
KiHIl TpyO oOmagHaHi QiIbTpaMu, a BEPXHI NMPHUENHYIOTh /0 YCMOKTYBAJIBHOIO KoJsiekTopa. Jlerkumii
roiko(iIbTPOBUIA MPUCTPIA 3HUXKYE piBEHb I'PYHTOBUX BOJ Ha 4,5 — 5 M y MiIIaHUX MOpoJax 3
koedimientom ¢inprpamii Big 1 — 2 go 40 + 50 M/mo0y. J{i1st 3HIKEHHS PiBHSI BOAM y TMIUTYBAaTUX IMICKaX Ta
cymickax 3 kf = 0,01 + 1,0 M/10o0y 3acTOCOBYIOTH €XEKTOPHI TOJIKO(UIBTPHU, 32 JAOINOMOIOI0 SIKHX Yy
BOJIOHACHYCHUX TPYHTAX YTBOPIOETHCS BaKyyM, IOKPAIIYEThCS BOJOBIJJIa4a Ta TMOCHIIOETHCS €PEKT
BOJIO3HM)KEHHS.

Sxmo BiJcTaHP MK CBEpJIOBUHAMH MEHIA JBOX paiyCciB Jempecii, TO TpH OJHOYACHOMY
BiJIKaUyBaHHI BOJM TaKi CBEPAJIOBUHU B3a€MOJIIOThH. Lle MpU3BOIUTH 0 3MHUKAaHHS KPUBUX Jempecii,
YTBOPEHHS 3arajibHO1 30HH 3HIKEHHS PIBHS MiI3eMHUX BoJ (puc. 5.16).
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Pucynox 5.16 — OcymieHHs Oy1iBeIBHOTO KOTJIOBAaHY roJIkodiabTpamu: 1 — OymiBeIbHUN KOTJIOBAH; 2
— rOIKO(IBTPU

3anexHo Bif KOH}Irypariii B miaHi CopyA 3aCTOCOBYIOTh JIiHIHHI, KUTbLeBl (KOHTYpHI) Ta TUIOMIMHHI
BOJIO3HIDKYIOUI CUCTEMHU.

JIiHiliHI CHCTEMH BOJO3HIKYIOUMX YCTAaHOBOK BHUKOPHUCTOBYIOTH JUIS 3aXWCTY BUTSATHYTUX B IUIaHI
BUPOOOK THUITY TpaHILEH.

Kinbresi (200 KOHTYpHI) yCTaHOBKH BUKOPHUCTOBYIOTH IPH 3HAYHUX PO3Mipax OCYIIyBaHOI 30HH, KON
JHIAHI CUCTEMU HE MOXYTh OCYIIUTH BOAOHOCHMI TIACT. 3aJIe)KHO B MOTPIOHOT MTMOWHU 3HIKEHHS 1
CKJIATHOCTI TiIpOTEOJIOTIYHAX YMOB BHKOPHCTOBYIOTH OJWH a00 IEKUIbKAa KOHTYPIB BOJO3HIDKYIOUUX
YCTaHOBOK.

[TnomuHHI cUCTEMH BOJIO3HIDKYIOUMX YCTAHOBOK 3aCTOCOBYIOTH JIJISl 3HIDKCHHS PIBHS ITiA3€MHUX BOJI B
MeXkax yciei OCylIyBaHOi 30HU.

[Ipu TpuBasiOMy BOJO3HMXKEHHI (ApEHaXK) 3aCTOCOBYIOTh T'OJIOBHUHM OeperoBuil (JiHiHI cHCTEMU),
KiIbLIeBUM (KOHTYPHI CUCTEMH) T4 CUCTEMATUYHUH (TJIOUIMHHI CUCTEMH) IPEHAXKI.

lonoBHMIT JApeHa)X BHUKOPHCTOBYIOTh [UIS 3HW)KCHHS pIBHS TIPYHTOBUX BOJ, JKUBJICHHS SKHX
BinOyBaeThCs 31 cropoHH. [PYHTOBI BOAM MEPEXOIUTIOIOTHCS TOPU3OHTAIBHUMH a00 BEPTUKAILHUMH
JpEeHaMH, sIK1 3aKJIaJar0Th BUILE OCYITyBaHOT AUIbHHUII (puc. 5.17).

beperoBuii apeHa)x 3aCTOCOBYIOTh JJISl MEPEXOIUICHHS IMIA3€MHMX BOJ, PO3TALIOBAaHUX MOOJIN3Y
BIIKPUTHX BOJOUMHMIIL. 32 HOTO JOTIOMOTOIO BIABOAATH (PUIHTPALIIMHUIMI MOTIK, SKUH pyXa€eThCcsl y OEpPETOBY
30HY PIKM y II€pioj MOBEHI IPU MiABUIIEHHI PIBHS BOAU Y BOJOMMHIII.

KinpueBuil apeHak NPOEKTYIOTh Al OOpOTHOM 3 MIATOIUIEHHSM OKPEMHX CHOpPYH 3 TIHMOOKHMHU
¢dbyHIaMeHTaMM, HalpuKiIa[ MiI3eMHUX €MHOCTEH 1 pe3epByapis (puc. 5.18).

J.—'i
KOTAOBAM

Pucynox 5.17 — I'onoBHu# apenax (Tuiad 1 po3pi3):
1 — xomnoBaH; 2 — BepTUKaNbHI JApeHU; H — MOTYXHICTh BOAOHOCHOTO T'OPHU30HTY; S — BETUYMHA
3HMKEHHS PIBHS IPYHTOBOI BOJU; h — BucoTa 3HMKEeHOro piBHA Boau; WL — piBeHb I'PYHTOBHX BOJI
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Pucynoxk 5.18 — KinbneBuii ApeHax TOpU30HTAILHOTO THITY:
1 — xinbIieBa ApeHa; 2 — 3HWKEHUH piBEHb IPYHTOBUX BOJ; 3 — pe3epByapH

Bin Mo>xe 3a0e31eunTy MoBHE MEePEXOIICHHS BOAM 110 KOHTYPY OCYIIYBAaHO1 JUIBHUII, 3HU3UTH HATIOPU
Ta PiBHI MI3EMHUX BOJI 1 TUM CaMHUM 3am00IrTH CIUTMBAHHIO MiA3€MHUX EMHOCTEH MPH iX CIIOPOKHEHHI.
CucreMaTH4HUN ApeHaX NOUUIBHUN Ui OCYIIEHHS PIBHUHHOI MIJIbHUII 3 HETJIMOOKHM 3aJIsiTaHHSIM
mi3eMHIX BOJ. [IpeHax CKiIaaeThes 3 OKPEMUX JIPEH, sIKi 3a0MpatoTh BOMY 3 IPYHTY, Ta KOJIEKTOpa, KUl
BiJIBOJIUTH BOY 32 MEXIi IPEHOBAHOI 30HH.

KOHTPOJIbHI 3ATIMTAHHA

1. 1o BuBHYaE Timporeosoris?

2. SIki BUIM BOJM 3HAXOIATHCA B TIPCHbKUX MOPOAax?

3. 3a IKUMU O3HAKaMH 1 K KJIACH(IKYIOTHCS MiI3eMH1 BOIU?

4. Ha3BiTh OCHOBHI (haKTOpH, SIKi BILTUBAIOTH HA PEXKUM IPYHTOBUX BOJI.

5. Sk po3ainArOTHCS Mi3eMHI BOIH 3a MiHEpaii3alier?

6. 1o Take >KOPCTKICTh BOJIU 1 SIK BOHA PO3AUISETHCS 32 11€10 03HAKOI0?

7. SIk yTBOpIOETHCS BEPXOBO/IKA 1 YUM BOHA Hebe3neuHa /i Oy 1iBHULITBA?

8. Ha3BiTh BUM arpecii miI3eMHUX BOJI Ta XapakTep iX BIUIMBY Ha Oy/aiBeJIbHI KOHCTPYKIIIi.
9. ChopmyrroiiTe 1 HanUIIITH 3aKOH Jlapci.

10. o Take koedimieHT GinbTpaLlii 1 IK BiH BU3HAYA€THCS Y MOJIBOBUX YMOBax?

11. [Ilo Take rigporeosioriuHa Kapra 1 Ky iHpopMaliiro BoHa Hece?

12. SIx BU3HAUUTH HAIPSIM PyXy MiJ3€MHHUX BOJI 110 KapTi 1 y MOJIbOBUX yMOBax?

13. Sk 3n1lCHIOETHCST OOPOTHOA 3 TPYHTOBUMH BOJAMU TIiJ] 4ac OyMIBHUIITBA Ta €KCIUTyaTallii copya?

IH’KEHEPHA I'EOJIOI'TA

Tema 6. InxxeHepHo-reosoriyna kiaacudikauisi ripcbkux nopia

[Tig rpyatamu (HiM. ”Grund”— 0CHOBA) pO3yMitOTh OYAb-AKY ipPChbKY TOPOY, 1110 3MIHIOETHCS 3 YaCOM
1 BUKOPUCTOBYETHCS K OCHOBA, cepeloBuIle ab0 marepial ajis 3BeICHHS OyIMHKIB Ta 1HXEHEPHHX
crniopya. Sk mpaBuiio, 11e BEpXHsl YaCTMHA 3€MHOI KOpH, SIKa CKJIaZIeHa 0CaJ0BUMH T'pPCHKUMHU MOPOJIaMH

TOTO YH 1HIIIOTO ITOXO/’KECHHSI.

BianoBiHO 0 HOPMATHBHUX JOKYMEHTIB Y 3QJIEKHOCTI BiJl XapakTepy CTPYKTYpHHUX 3B'SI3KIB,

MTOXO/I’)KEHHS, YMOB YTBOPEHHSI, CKJIaay Ta Oy/1BeJIbHUX BIACTUBOCTEN IPYHTHU MOJUISIFOTHCS Ha JIBA KIIACH.

CkenbHI — IPYHTH 3 JKOPCTKUMU (KpHUCTai3aliiHUMU a00 IEMEHTAI[ITHIMH ) 3B'SI3KaMH MiK 3epHAMU

(MILHICTB 3B'I3KIB OJTHOTO MOPSIIKY 3 MILIHICTIO CAMHUX 3€pPEH).

Jlo ckenbHUX BIIHOCSATHCS MarMaTH4HI (TpaHITH, MIOPHUTH, CIEHITH Ta iH.), MeTamMopdidHi (THeicH,

KBapLUTH, KPUCTATIIUHI CJIaHLI Ta 1H.), 0Ca/I0B1 31IEMEHTOBaH1 (KOHTJIOMepaTH, OpeKyii, MIaHUKH Ta 1H.) 1
HITY4HI1 (3aKpiIjieHi) IPyHTH.

HeckenbHi — rpyHTH IyXKi, 6€3 KOPCTKUX CTPYKTYPHHUX 3B'A3KIB.
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OCKiIbKHM HECKeINbHI IPYHTH HaWOUIbII PO3IOBCIOIKEH], B TOJAIBIIOMY Oy1€MO pO3TJIsiIaTH came TXHi
BJIACTUBOCTI 1 TTiJT TEPMIHOM I'PYHT PO3YMITH I'PYHT ITyXKHUH.

[pyHTH — (araTOKOMIIOHEHTHA CUCTEMA, B CKJIAJl AKOI BXOJATH: TBEP/I MiHEPAIbHI YACTHHKH, BOJIA B
pI3HHUX CTaHax, ra30noai0H1 BKIFOYeHHS (MoBiTps). [[poMiXKku Mi>k MiHEpaTbHUMHU YaCTUHKAMH, YaCTKOBO
a00 MOBHICTIO 3aII0OBHEHI BOJIOIO a00 ra3aMu, Ha3UBAIOTHCS TOPAMH.

[TyxKi rpyHTH MOYHA ITOIITUTH Ha 1Bl TPYIU: CUITydi (KPYITHOYJIAMKOBI Ta MilIaH1) 1 3B'13H1 (TJTMHHUCTI).
[Timmani TpyHTH CKJIAAAIOTHCS TEPEBAYKHO 13 MIIIAHUX YaCTUHOK, a TIMHUCTI MICTSTh Ty UM 1HIITY KUTBKICTh
TJIMHUCTUX YaCTUHOK. [ JTMHHUCTI YaCTHMHKM 3/1aTHI YTPUMYBAaTH HABKOJIO CBO€EI MoBepXxHi Boay. Came 1
BJIACTUBICTH 3yMOBITIOE PsiJl OCOOJMBOCTEH IIIMHUCTUX IPYHTIB y HOPIBHAHHI 3 mitanumu. [limani rpynTu
MOXXYTb MICTUTH TIJIbKH KPUCTATI3allIHY, KallUIAPHY Ta TpaBiTamiiiny Boay. [ TMHUCTI K TPYHTH MICTATH
yci BHJIM BOJIM, BKIIIOUAIOYH 1 3B'S3HY.

Haii6iap11 BaXIIMB1 BIIMIHHOCTI MIIIAHUX TPYHTIB BiJ TIITMHUCTHX.

[Timani rpyHTH

1. KinpkicTh Bostoru B mopax He Oiibine 0,4 3a Baroro.

2. HemmactuyHi.

3. He cxunbHi 10 HaOyXaHHS.

4. BononitoTh (GiIbTpamiiHOO 31aTHICTIO.

5. CTHCKYIOThCS IIBUJKO 1 HE 3HAYHO.

I'munucTi rpyHTH

1. Bonoricte 10 IEKIIBKOX OJIUHUIb.

2. BonoaitoTh MIacTUYHUMH BIACTUBOCTSIMH.

3. Ilpu 3BONIOKEHH] HA0YXaI0Th, a IPHU BUCUXAHHI JAIOTh 3CiIaHHS.

4. ManoBoAOIPOHUKHI 200 BOJOYIOPH.

5. CuJIbHO CTUCKYIOTBCS, IeopMartii MPOTIKAIOTh MOBLIBHO.

3B'SI3KM MK TJIMHUCTUMHU YaCTUHKAMM TaKOX 3yMOBIIEHI HasBHICTIO (i3uyHO 3B'si3HOT Boau. Ha
CBOT'OJIHI B MEXaHIIIl IPYHTIB PO3MOBCIOKEHA (Di3MKO-XIMiYHA TEOPist 3B'A3KIB IPYHTIB. BinmoBiaHO 10 miei
Teopii 3B'A3KH MIXK YACTUHKAMU B IPYHTaX MOJUIAIOTHCS HA TaKi:

1. KaninsapHi (cunu HaTary MeHickiB). IlpurtamMaHHl mimaHuM, NUIYBaTUM 1 YaCTKOBO TINIMHHUCTUM
IPYHTaM.

2. CTpyKTypHI 3B'SI3KHU:

- BOJHO-KOJIOiTHI, SKi 3a0€3MeuyIOThCS TUIIBKAMU BOJU 1 KOJMOITHMMHU OOOJIOHKaMH; BEIMYWHA ITHX
3B'SI3KIB 3aJIC)KUTH BiJ TOBIIMHU INIIBOK Ta OOOJIOHOK; YWM TOBCTIIIA BOJHO-KOJIOigHA O0OJOHKA, TUM
3B'SI3KM OyIyTh MEHIINMH (y BOAOHACUYECHHUX TPYHTAX), OCKUIBKH 13 3MEHIIIEHHSM TOBIIUHHU OOOJIOHKH
30UIBIIYETHCSI MOJICKYJISIPHE TMPUTATAHHS JIIMOJIB 3B'I3HOT BOAM; 3B'SI3KH € B'S3KOIJIACTUYHUMU, M'SKUMHU,
3BOPOTHUMU; TPUTAMaHH1 TTTUHUCTHM IPYHTaM;

- KpHCTaJi3alilHI, K1 BUKJIMKaHI LEMEHTAIlI€I0 TPYHTY COJIIMU; BOHHM MIIHI, JaMKl 1 HE3BOPOTHI,
MOXYTb OYTH y BCIX BHJIIB IPYHTIB.

6.1. @i3nyHi XapaKTepUCTHKH I'PYHTIB

®i3uyHl Ta MEXaHIYHI XapaKTEepPUCTUKU TPYHTIB JAalOTh KUIbKICHE YSBIIEHHS MPO BIACTHBOCTI, SKi
HEOOXIH1 JUIsl PO3paxyHKIB CTaHy 1 MPOTHO3Y MOBEAIHKH I'PYHTIB ITiJ] HABAHTAKEHHSIM B THX YM 1HIINX
ymoBax. P131uH1 XapaKTepUCTUKHU JTAI0Th YSABIEHHS [IPO CTaH IPYHTIB y MPUPO/I1, @ MEXaHIYHI — IIPO IXHIO
MOBEIHKY 1]l HABAHTAKCHHSM.

®Di31yH1 XapaKTepUCTUKU BIACTUBOCTEHN IPYHTIB MOJUISIIOTH HA JIBI TPYIIN:

- OCHOBHI, K1 BU3HAYAIOTHCSI JOCIITHUM LIUIIXOM Ha OCHOBI JJAOOpaTOPHUX a00 MOIbOBUX JOCIIIiB;

- PO3PaxyHKOBI, SIK1 BA3HAYAIOTHCSI PO3PAXYHKOM Ha OCHOBI MEPIIUX.

VY 1abin. 6.1 HaBeneHa KiIacudikalis IITMHUCTUX IPYHTIB.
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Tabmuus 6.1 — Knacudikailis TTHHUCTUX IPYHTIB

Hazsa rpynty Bmict  rmHHCTHX YacTHHOK (ApiOHIimm
0,005 Mmm), % 3a Baroo

I'muHa Baxkka (KHpHa) Oinbie 60

['nuna 60—30

CyriamHOK BaXKUH 30—20

CyrIMHOK cepeaHin 20—15

CyramHOK JIETKUi 15—10

CymicoK BaXKHUH 10—6

Cymicok Jerkuit 6—3

ITicox Memnue 3

6.2. byaiBesibHa KJacudikairisi IpyHTiB

["ipchKi TOPOaM Bi3HAYAIOTHCS BUHATKOBOIO PI3HOMAHITHICTIO: KUTBKICTD TUTBKH HAHOIIBII BAKITMBUX
PI3HOBUIB X MepeBUIlye AeKiabKa TUCAY. Pazom 3 TUM y 6araThoX BHIMAJKax pi3HI TIPChKi MOPOIH 3
IH)KEHEPHO-TEOJIOTIYHOI TOYKH 30py MAarOTh OUTBII-MEHII CXO0Xi a0 CIiJbHI BIACTUBOCTI (HANPUKIAL,
HEMa CYTTEBOI Pi3HMIIL MIXK TPAHITOM 1 JIOPUTOM y HEBUBITPIJIOMY CTaHi).

I'ipceKi mopoau 3a iXHIMH OCHOBHUMH 1H)KEHEPHO-TEOJIOTIYHUMHU O3HAKAMU MOXKHA TPYITYBAaTH y NIEBHI
kareropii. TuM caMuM NpU BHUPILNICHHI 1HKEHEPHO-TEOJOTIYHUX 33/a4 3HAYHO CKOPOUYETHCS KIUIBKICTh
PO3PaxXyHKOBHX CXEM MEXaHIKU IPYHTIB IUISIXOM IX CHCTEMAaTH3aIlil.

BinmoBigHO [0 HOpMartuBiB, Kiacudikailis TPYHTIB BKJIIOYAa€ TaKi TaKCOHOMIYHI OJIWHUIN, IO
BUJUISAIOTHCS 3 TPYIIAMU O3HAK:

- KJIaC — 32 3arajJbHUM XapaKTepoM CTPYKTYPHUX 3B'3KiB;

- TpyIa — 3a XapakTepoM CTPYKTYPHHUX 3B'SI3KiB (3 ypaxyBaHHSM iX MIIIHOCTI);

- MIATrpyna — 3a NOXO/PKEHHSIM Ta yMOBaMU YTBOPEHHS;

- TUI — 33 PEYOBUHHUM CKJIQJIOM;

- BUJ] — 32 HallMEeHyBaHHSAM TI'PYHTIB (3 ypaXyBaHHSIM PO3MipiB 4aCTOK Ta MOKAa3HUKIB BIACTUBOCTEN);

- PI3HOBMAM — 3a KUJIBKICHUMH TTOKa3HUKAaMH PEYOBHHHOTO CKIIIy, BIACTHBOCTEH Ta CTPYKTYpH
TPYHTIB.

Buninsiors Taki Kiacu rpyHTIB: IPUPOJHUX CKEIbHUX, IPUPOIHUX AUCTIEPCHUX (HECKENbHUX) (IUB. §
6.1), IpUPOAHUX MEP3IUX, TEXHOTE€HHUX (IITYYHOT'O MOXOIKEHHS).

[lomanpmmii oI MPUPOAHUX CKEJIBHUX IPYHTIB (Ha TpyHH, MIATPYNH, TUIOHU 1 BUIU) POOUTHCS 3a
TeHe3MCOM, IOCTITEHETUYHUMH IpoliecaMy Ta 3a MeTporpadpiyHuM ckiazoM (tadi. 9.3).

Tabnuus 6.2 - Kiac rpyHTIB 3 )KOPCTKMMHU CTPYKTYPHUMH 3B’ sI3KaMH (IPUPOHI CKEJIbHI IPYHTH

I'pyna [ligrpyna Tun Bun
MarmaTtuuHi [HTpy3UBHI Y ABbTPaOCHOBHOIO [lepunotutH, AyHITH,
(rnOuHH1) CKJIaly H1POKCEHITU
OCHOBHOTO CKIaxy I"abpo, HOPITH,
aQHOPTO3WTH, diaba3w,
niabazoBi nop-
Giputy, 10IEpUTH
CepenHboro cknany Hiopurtn, CleHITH,
nopdiputw,
OpTOKJIa30Bi nop¢ipu
Kucnoro ckinany I'panitu,
TPAHOIIOPHTH,
KBapIIeBi Cl€HITH,
JIOpUTH, KBapleBl
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nopdipu,  KBapIueBi
nopdiputu
Edy3uBHi OCHOBHOTO CKJIay bazanetH, noneputu
(BUBEpIKEH1) Cepennporo ckiamgy AHJIe3UTH,
BYJIKAHOT'€HHO-
yJIaMKOBI TPYHTH,
o0OcHliaHu, TpaxiTH
Kucnoro cknany Jlinaputu, AanuTH,
PHUOIITH
Metamopdiuni CunikarHi lmeiicu,  cnanmi,
KBapUUTHU
KapOonarni Mapmypu,
POTOBUKHU, CKapHH
3aini3ucTi 3aii3Hi pyau
OcanoBi CuikatHi Kourmomeparu,
3I[EMEHTOBAHI Opek4ii, ICKOBUKH,
TyQiTH
Kap6onartni Honomitu,
BaITHSIKH
HaniBckenbHi Edy3usHi CunikatHi BynkanorenHno-
yJIAMKOBI TPYHTH
OcaoBi CunikaTHi Apruity,
QJIIEBPOJTITH,
MiCKOBUKH
Kpemuucti Onoku, Tpenenu,
1aTOMITH
KapOonarni Kpeiinu, wepremi,
BaIHSAKH
CynbdatHi I'incu, anrigputu
["anoinHi ["anitu, kapHONITH

Tabmuis 6.3 — Kiiac npupoJHUX TUCHEpCHUX IPYHTIB (IPUPOJIHI HECKEIbHI IPYHTH)

PisHOBUI

Po3Mip 3epHHH, 4aCTOK, MM

BenukoynamkoBi:
- BaJIyHHI Ta IITUOUCTI;

- TaJCYHUKOBI Ta IMEOCHMCTI;

- TIpaBiliHI Ta >KOPCTBSHI

yactok kpynHime 200 mm OGumbme 50% 3a

Baroro;

yactok kpynHime 10 mm Ounbme 50% 3a

Baroro;

4acTOK KpymHime 2 mm Outemie 50% 3a

Baroro

[Ticku:
- rpaBitoBati (KOPCTBSIHUI);

- KpymHi;
- CepeaHbOi KPYMHOCTI;

- MIJIKI;
- THIyBaTi

YacTOK KpymHime 2 MM Ounbiie 25% 3a

Baroio;

yactok kpynHime 0,5 MM Ounbaie 50% 3a

Baroio;

yactok kpymnHime 0,25 mm Gutbiie 50% 3a

Baroio;

yactok kpynHime 0,1 mm 75% 1 Oinbie;
yactok kpynHime 0,1 MM menme 75% 3a

Baroro
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VY Tabaumi 6.4 HaBeleHI PI3HOBUAM IMIIIAHUX TIPYHTIB 3a ILIUIBHICTIO CKJIAJEHHS ( 3aJIeXKHO Bif
KoedirieHTa MOPUCTOCTI).

Tabmuist 6.4 — Pi3HOBUIM MIIIAHUX TPYHTIB 3a MIUIBHICTIO CKIIAJCHHS

[Timani rpyHTH Pi3HoBHIM TiITaHUX TPYHTIB
HIUTBHI CepeHbOT IIIBHOCTI yXKi
Kpymni Ta| <055 0.55<2<0.7 e>0,7
cepeIHbO1 KPYIHOCTI
Muiski e<0,6 06 <e <0.75 e>0,75
[Munysari e<0,6 N6<=<08% e>0,8

Hns xnacugikanii TIIMHUCTUX TPYHTIB, KpPIM 3E€pPHOBOTO CKJIaay, BHUKOPHCTOBYETHCS MOKAa3HHUK
TEKY4OCT1, KOTPUH IMOKA3y€e CTaH IPYHTY 3a IUIACTUYHICTIO. BHALIAIOTH Taki pi3HOBUAM TNIMHUCTHX IPYHTIB
3a MOKa3HUKOM TEKYJOCTi:

CYniCcKU

TBEpIi IL <0;

rractuyri 0 = [L = 1;

tekyui I[L > 1;

CY2NUHKU MA 2IUHU

tBepai IL <0;

namisTBepai 0 = IL = 0,25;

tyromiactuyi 0,25 = IL = 0,50;

M'axomiactuuni 0,50 = IL = 0,75;

tekydoruiactuyni 0,75 =1L =1,

tekyui [IL > 1.

6.3. ByaiBe/ibHI BJIacTHBOCTi OCHOBHUX BH/IIiB M CIIEPCHUX IPYHTIB

BenukoynamkoBi rpyHTH. MIIHICTh iX 3aJIeKUTh BiJl CKJIAJOBUX MOPIA Ta MIUIBHOCTI YKJIaJaHHS.
Haii0inpiry MIIHICTh MalOTh yJTaMKM MarMaTHYHHUX MOpiJ, HallMEeHIly — ocaJoBUX. BennkoynamkoBi
I'PYHTH MPaKTUYHO HE MiAJAIOTHCS YIIUIBHEHHIO, IM BJacTHBa BEJIMKA BOJONPOHUKHICTh. Y LUJIOMY IIi
I'PYHTH — HaJil{HI OCHOBH JUIsl OyJMHKIB Ta CLIOPYA.

[limjani rpyHTH HE MalOTh CTPYKTYPHHUX 3B'A3KIB, IM BJIaCTUBA BUCOKA BOJONPOHUKHICTb, M1 THCKOM
YIIUIBHIOIOThCS c1a00. [TyXKi MiCKM 1HTEHCHUBHO YIIIJIBHIOKOTHCS MiJl BIUIUBOM (iIbTpyrouoi BOIM 1 3a
nornomoroto BiOpaTopiB. Il HaBaHTaXKEHHSIM YIIUIBHEHHS 1X MPAKTUYHO HE 3aJ€KUTh Bl BOJOTOCTI.
[TunyBati micku Npu B3a€EMOZIT 3 BOAOI MOXKYTh IEPEXOIUTH B IUIMBYHHUI CTaH.

Haii6i1p11a MIIIHICTh BJacTHBA MiCKaM 3 NEpeBakaHHAM TBEPAMX, CTIMKUX /10 BOJM MiHEpalliB (KBapll,
MOJIbOBI IITIATH Ta 1H.). Y OUIBIIOCTI BUNIAAKIB MillIaH1 IPYHTH € HAAIHHIMHA OCHOBaMH OYJMHKIB Ta CIIOPY/.

[TunyBati Ta IIMHUCTI IPYHTH — HAWOUIBII PO3MOBCIOKEH1 OCHOBU OY/IMHKIB Ta CIIOPY/I.

BwMmicT y 1ux rpyHTax riMHHCTHX MiHEpaiaiB 0O0yMOBIIIO€, 3Ba)Kal0UM Ha IXHIO BEJIMYE3HY MOBEPXHIO,
0COOMBUI BU/I 3B'A3KIB MiI’K TPYHTOBUMH YacTKaMH (BOJHO-KOJIOITHI).

BrnacTuBOCTI IMMMHHUCTUX TIPYHTIB HaJI3BHYalHO PI3HOMAHITHI 1 3ajieXaThb BiA Oaratbox (axTopiB.
30kpeMa, 3HAUYHUN BIUIMB YHHHUTH BOJIOTICTh, 13 3OUIBIICHHSIM $KOI, K TMPaBWIO, MEXaHI4HI
XapaKTePUCTUKU PI3KO MOTIPHIYIOTHCA 1 YacTO JOBOAMTHCS 3aCTOCOBYBATH CIIELIANIbHI 3aXOIHU JUIS
3abe3neueHHs CTIMKOCTI OyAMHKIB Ta ciopyA. Bakinse 3HaueHHs A1 OyiBEIbHUX BIACTUBOCTEH Mae i
MiHEpaJIbHUM CKJIaJl, TIEPII 32 BCE HAABHICTh INIMHUCTUX MIHEPAJiB MOHTMOPLUIOHITOBOTO PSATY, aKTUBHO
B3a€MOJIIFOYHX 3 BOJIOIO CBOEIO NMOBEPXHEIO Ta BHYTPIIIHBOIO YACTUHOIO KPUCTAIYHUX pelIiTok. Bemuke
3HAYEHHS Ma€ MOXO/KEHHS Ta BIK, CTaH 3a IJIACTUYHICTIO.

I'muHMCTUM TpyHTaM BJIaCTUBA BEJIMKA 1 TPUBAJIa CTHCIMBICTH ITiJl HaBaHTaXEHHAM. JlesKi TIMHUCTI
IPYHTH CXHJIbHI 10 Ha0yXaHHs Ta 3cifganus (auB. § 6.3).

J1o BOJHO-(13UYHUX BIACTUBOCTEN TTIMHUCTUX IPYHTIB BITHOCATH TAKOXK PO3ZMOKAHHS Ta JIUTKICTb.
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Po3mokaHHs1 xapakTepHe I TJIMHUCTUX TOpPiJ, 3aHYpeHHUX y BOAY. [HTEHCHBHICTH pPO3MOKaHHS
3QJICKUTh BiJl CTPYKTYPHUX OCOOJIMBOCTEH TIIMHUCTHUX IPYHTIB 1 BMICTY B HUX TJIMHUCTHUX YaCTUHOK. Y
MPOILIeCi PO3MOKAHHS Pi3KO 3MEHITYIOThCS MIIHICTh Ta CTIHKICTb.

JIMIKICTIO TPYHTIB HAa3UBAIOTh iXHIO 3JaTHICTh MPUJIMIATH O PI3HUX MaTrepiaiiB, M0 CTUKAIOTHCA 3
HUMU. JIMIIKICTh 3yMOBJIEHA B'SI3KICTIO TUTIBOK KPUXKO3B's13HOT BoM. [Ipu OyaiBenbHIN OLiHII TITHHUCTUX
IPYHTIB JIMTIKICTh € HETATUBHUM (haKTOPOM.

I'muaucti 1pyHTH — €1a00BOJONIPOHUKHI 200 BOIOYNOPH. Y 3B'SI3KY 3 HEBEIMKHMHU Koe(illieHTaMu
¢binpTpamii 4vac ixHiX gedopmariii mijag HaBaHTaXEHHSM CYTTEBO 3pOCTAaE B yMOBaX ITOBHOTO
BoJIoHacu4eHHs. Jledopmariii MOKyTh PO3BUBATHUCS POKAMU 1 IECATHPIUUSIMHU.

Cepen rIMHUCTUX TPYHTIB JIECOBI IPYHTH € HAATO CeUBIYHUMH YTBOPEHHSMH. BMICT y HUX 9acTOK
po3mipom 0,05 — 0,005 mm (munyBatux) nepesuinye 50%. BoHun MakponopucTi, 3araibHa MOPUCTICTb, K
npaBuiio, nepesuiye 0,4, HelapyBaTi He BMIIIYIOTh MIIIAHUX MTPOLIAPKIB Ta BKIIOYEHb IPy00YIaMKOBOIO
Matepiany (KpiM BamHIKOBHX KoHKpewiif). Lli mopoam kapOoHaTHi, HEeIOYIIUJIbHEHi, HEBOJOCTIHKI.
3anararoTh JE€COBI IPYHTU Ha PI3HUX €lIeMEHTaX penbedy, MOKpUBAOUM 1X MOTY)KHUM IUIANIETIONI0HUM
YOXJIOM. 32 CBOIMH 1HKEHEPHO-TEOJIOTIYHUMH OCOOIMBOCTSAMHU BOHU PIi3KO BIAPI3HAIOTHCS Bij 3BHUAHHUX
[JIMHACTHX IPYHTIB (IHB. § 6.2).

Mynu wmarTh crnenu@idai 0coONMMBOCTI KOTpi PI3KO MOTIPHIYIOTH iXHI 1H)XEHEPHO-TEOJIOTivHI
BJIACTHBOCTI Ta 3HUKYIOTh iXHIO HECY4Y CIIPOMOKHICTb.

Jlo MyJIiB BiTHOCSATH NEPE3BOJIOKEH], TIIMHUCTI YTBOPU HA MOYATKOBIN cTajii pOpMyBaHHS TITMHUCTHX
IpyHTIB (IIoYaTKOBa cTaisg MiTUdIKaIlii) 32 y4acTi0O MiKpOO10JOTIYHUX MpoleciB. Mynu — 11e mepeBaxHo
MOPCBHKIi Biakiaau. BoHH BIPI3HAIOTHCS: BUCOKOK CTHUCIIMBICTIO; MOBUIBHUM MPOTIKAHHIM YIIUTBHEHHS
MiJ] HABAHTAXKEHHSIM; PEOJIOTIYHUMHU BJIACTUBOCTSIMH (IIOB3YUICTIO); HAATO HHU3BKOIO MIIHICTIO;
aHI30TPOMIEI0 MIIHOCTHUX, AehopMaIiifHuX, (QUIBTPAiiHUX, PEOJIOTIYHUX XapaKTEPUCTHK; 3/1aTHICTIO
MIEPETBOPIOBATHUCS B PIIOTY MPU AUHAMIYHUX JISHHSX (YAapH, pyX TPAHCIOPTY, CEHCMIYHI BILUIUBH).

besnocepennbo Ha My 00IMpaTH OYMHKH Ta CIIOPYIA HE MOYKHA, BOHH 32 CBOIMHU BJIACTUBOCTSIMU HE
MOXYTh CIY>KUTU IPUPOTHUMHU OCHOBAMU. 3aCTOCOBYIOTh I1aJIi, MilllaHi MOIYIIKH Ta 1H.

Canpomneni — 1€ MpiCHOBOIHI MYJIH, SIKi yTBOPUJIMCH Ha JTHI 03€PHUX BOJOWMHUIIL 32 PAXYHOK IPOIYKTIB
pO3May pOCIMHHUX Ta TBAPMHHUX OPraHi3MiB 1 BMilytoTh Outbie 10% opraHiuHOi peuoBHHU y BUTIIAL
ryMyCy Ta POCIMHHUX 3alMIIKIB. Koe(ilieHT NOPUCTOCTI campomeniB 3pocTae 13 301IbIIEHHIM BMICTY
OpraHiuyHOI PEYOBUHU 1 3MiHIOETHCSA Bif 3 10 30 ONMHUI, MOKA3HUK TEKY4OCTi Oinblie oguHuIli. BMicT
¢dpaxkiit 6uteme 0,25 mm He nepeBuinye 5%. byniBenbHUKaM HEPIIKO JOBOAUTHCS 3BOJUTH HACHIU Ha
3a00JI0YE€HUX Ta MTPOCTO OOMOTUCTUX MUISHKAX (OCOOIMBO B MIIABHAX PIYOK).

Jlo 3aTopoBaHMX BITHOCATHCS MilllaH1 Ta TIIMHUCTI IPYHTH, K1 BMIIIYIOTh Y CBOeMY ckiazil Big 10 1o
50% opraHiyHUX PEYOBHUH.

Cepen ocasioBUX HE3LEMEHTOBAHHUX IPYHTIB BUIUIAIOTH THII OPTraHiYHUX, OCHOBHHUM IPEICTaBHUKOM
SAKUX € TOpd.

Topd — opraniuHa ripcbka Mopoja, M0 YyTBOPIOETHCS BHACIHIIOK BIJIMUPAHHS 1 HETIOBHOTO pO3Maay
OOJIOTHUX POCIMH B yMOBaX HiJBUIIEHOI BOJOTOCTI NMPH HEAOCTauyl KUCHIO. Lle BOJOKHUCTHI CHIIBHO
CTHCIIUI TPYHT OYpO-4OPHOT'O KOJIbOPY 3/IaTHUIN YTPUMYBATH B COO1 BEIHMKY KUJIBKICTh BOJH.

VY Topdax MNOBUIBHO MNPOJOBKYEThCS MiHepalizalis opraHikd. Jlns XapakTepUCTHKHM CTYIEHs
3aTOp(OBAHOCTI BUKOPUCTOBYETHCS TaKUM TTOKA3HHUK, SIK BIATHOCHUM BMICT OpraHiqHOi pedoBuHH lom sikuii
BU3HAYA€ThCS AK BITHOLICHHS 1 MacH B 3pa3Ky I'PyHTY, BUCYyIIeHOro npu Temneparypi 100—105°C, no
MacH 3pa3Ka.

V 3aJ1e)KHOCTI BiJl BMICTY OpraHiuHOi peUOBHHU BUALISIOTh:

cirabo3aTopdoBaHi IpyHTH 0,10 <Iom = 0,25;
cepeIHb03aTOP(POBaHI IPYHTH 0,25 <Iom = 0,40;
CHIIbHO3aTOP(OBaHI IPYHTH 0,40 < Iom = 0,50;
Tophu Iom> 0,50.

Caig BIAPI3HATH BIAKPUTI TOPPH (CYLUIbHI TOP(SHI MOKIAIM) Ta 3aXOpOHEH1 Topdu, AKI NepeKpuTi
[1apamMy MiHEpalbHUX IPYHTIB.

49



3aropdoBaHi TPyHTH Ta TOPPU BiIPI3HAIOTHCS BEIMKOK 1 TPUBAIOK CTUCIHUBICTIO (BHACTIIOK
MIPOJIOB)KEHHS TMPOIIECIB MiIHEpasi3allii Ta MOB3y4OCTI CKeJieTa), CYTTEBOIO MIHJIMBICTIO Ta aHI30TPOIIEID
MIITHOCHUX, 1e(opMaIlifHUuX Ta PUIBTPALIHHIX XapaKTEPUCTHUK.

Topdmu, sk 1 MynH, HE MOXYTh CITY)KUTH PUPOTHUMH OCHOBaMU OyIMHKIB Ta criopy. [Ipu OyaiBHULITBI
Ha Topdax HEoOXiTHO 3IHCHIOBATH CIICIiaJIbHI 3aX0/IH s 3a0€3MEUCHHS MOXKEXKHOT OE3MEeKH 1 3 METOI0
JKBIAIIT HECTIPUATIUBUX I pyHIaMEHTIB YMOB (BUOHpaHHs Top(y, maui, Mmimaxi majii-IpeHu 1 T. iH.).

PocnunHi mapu (moBepxHEBi IPYHTH) — I1€ OCOOJIUBI IPUPOAHI YTBOPH, SIKI BIAPI3HAIOTHCS B 1HIINX
0CaJIOBUX TIPCHKUX IOPIJl 32 YMOBAMM YTBOPEHHS. Y HHX 3aBXKIU NPUCYTHS OpraHiyHa pPEYOBHHA,
BUJIUISIOTHCS TICBHI TEHETUYHI TOPU30HTH 3 PI3HOIO CTPYKTYPOIO.

PocnuHHI mapu 3a 3epHOBUM CKJIaJIOM € CYyIJIMHKaMH abo cymickamu. 3a Bu3HaueHHaM B. B. O6pyuoBa,
POCIMHHI HIAPH CIIiI PO3TIIAAATH SK 30BHILIHI (200 A€HH1) TOPU30HTH TIPCHKUX MOPiA, SKi 3MIHMIIUCH ITiJ]
CYMICHUM BIUIMBOM BOJIM, TOBITPSI Ta Pi3HOTO poay oprai3miB. [IOTYyXHICTb POCIMHHOTO IIapy, SK
npasuiio, ckiagae 40—50 cum.

PocnuHHI 1m1apu BHACHIJIOK PO3MOKaHHS, HEBEJIMKOI MIIHOCTI HE BUKOPHUCTOBYIOTHCSI SIK OCHOBH 3a
BUHATKOM TOXOBAaHMX POCIMHHUX IIApiB, AKI 3aAralOTh y TOBII 1HIUX mOpia. OCKUIBKH MOXOBaHi
POCIUHHI IIapu 3HAYHUN Yac 3HAXOIATHCS MiJ THCKOM, BOHM 32 CBOIMH BJIACTUBOCTAMHU OJHM3BKI 10
YMIIIYIOUUX iX MOpi.

Krnac TexHoreHHux (IITYYHHUX) IPYHTIB MiAPO3AUIAETHCS B 3aJICKHOCTI BiJ] XapakTepy AisTHHS JIFOIUHU:
3MiHEHI B IPUPOTHOMY 3aJISITaHHI, HACUTIHI Ta HAMUBHI IPYHTH.

3a crnocoOOM MEPETBOPEHHSI IPYHTIB Y IPUPOAHOMY 3aIATaHHI HOPMATUBH BUAUIAIOTH TPYHTH, 3MIHEHI
(bi3MYHUM BIUTMBOM (YIIUTPHEHHS MIIIAHUX IPYHTIB TpaMOyBaHHSIM, YKOUSHHSIM, OCYIICHHSIM, BiOpalli€ro,
KOJbMATalli€0 1 T.. Ta VIIUJIbHEHHS TIAMHUCTUX IPYHTIB 1 POCIMHHUX IHapiB 3a JOHOMOTOIO
€JIEKTPOOCMOCY, IIOBEPXHEBO-aKTHBHUX PEYOBUH, PO3MOPOKYBAHHS ) Ta TPYHTH, 3MiHEH1 (Pi3UKO-XIMIYHUM
BILJTUBOM (3aKpIIJICHHS TPYHTIB 1H €KII€I0 XIMIYHUX PEYOBUH).

HacwumHi rpyHTH MOXKYTb CII€LiaIbHO CTBOPIOBATHCS Y OyiBEIBHHUX HUIAX (TPYHTOBI MMOAYIIKH, HACHIIH,
namOu Ta iH.) a0 YTBOPIOIOTHCS BHACTIIOK BUPOOHUYOI Ta KYJIbTYpPHO-TIOOYTOBOI AiSUIBHOCTI JIFOJIUHHU.
3Ha4yHe PO3MOBCIO/KEHHS MAlOTh KYJIBTYpHI IIAapW, HAKONMUYEHHS SKHX BiIOYBAa€ThCS y BiIBanax MpU
65aroycTpoi TepuTopiil, MpOBEACHHI 3eMJITHUX POOIT Ta iH.

MOXIIMBICTh BUKOPHUCTOBYBaHHS HACHUIIHHX IPYHTIB SK OCHOB CIIOpYJ TMOBHHHA PO3TIISAIATHCH Y
KO’)KHOMY BHUIAJIKy KOHKPETHO B 3aJIeKHOCTI BiJ MOTY)XHOCTI HIapy, IMIIbHOCTI, ckiaay 1 T.4. Lo
CTOCYETHCS 3BAJIHII, TO 3BOJIUTH HA HUX CIIOPY/IH YaCTillle 32 BCE HEMOKITHBO.

IigpaBniyHuit croci® ynamTyBaHHS HaMUBHHUX IPYHTIB 3a0e3nedye BUCOKY INIJIBHICTh, OJIM3BbKY 10
npupoaHoi. Taki rpyHTH, SIK TPaBUIIO, HA(1l{HI OCHOBU OY/IMHKIB Ta CIIOPYA.

KOHTPOJIbHI 3ATTMTAHHSA 1 3ABJJAHHSA

1. Cknaa npUpOJHUX HECKEIbHUX IPYHTIB, OCHOBHI BIIMIHHOCTI TJIMHUCTUX IPYHTIB BiJ] MIL[AaHUX.

2. Buau 3B'SI3HOCTI TPYHTIB.

3. BkaxiTh crocoOM BH3HAYEHHS BOJIOTOCTI I'PYHTIB, TPAHHUIIl IJIACTUYHOCTI, TPaHMII TEKY4OCTi Ta
3HAYEHHS IIUX XapaKTEPUCTHUK JUUIS OLIHKH CKJIy 1 CTaHy IPYHTIB.

4. laiiTe BU3HAUEHHS MOHATH: MUTOMA Bara, MUTOMa Bara CyXOro IpyHTYy, MUTOMa Bara 4acTOYOK
IPYHTY. SIKe 3 HUX Ma€ HalOUIbIlle 3HAYSHHS JIJIs1 OJHOTO 1 TOTO K IPYHTY 1 HoMy?

5. Ha3BiTh 1abopaTopHi Ta MOJIbOBI METOIM BU3HAUEHHS IIUIBHOCTI IPYHTY. O61acThb iX 3aCTOCYBaHHS.

6. 1o Take ctyninb Bosorocti? [{jist 4oro BiH 3aCTOCOBYEThCS MpHU Kiacudikailii rpyHTiB?

7. Ha3BiTh 03HAKU MOPUCTOCTI IPYHTIB. SK Ki1acu(ikylOTh MillaHi IPYHTH 3a LIUTBHICTIO CKIIaJeHHS?

8. Ha3BiTh (hi314HI 03HAKU I'PYHTIB, SIKI BU3HAUAIOTHCS TUIBKHU JIOCIIIaMU.

9. Sk kmacu(ikyrOThCS IPYHTH 3a TPAHYJIOMETPHUUHUM CKi1ajoM? CrIocOOH OLIHKU IPaHyI0METPUYHOTO
CKJIaly JUIsl BEJIMKOYJIAaMKOBHX, MIIIAaHUX Ta TIMHUCTHX IPYHTIB.

10. Ski OyBarOTh pI3HOBUIM INIMHUCTUX IPYHTIB Y 3aJIEKHOCTI BiJ] OKa3HUKA TeKy4ocTi? Sk 11e BIuMBae
Ha Oy/iBeJIbHI BIACTUBOCTI MIMHUCTUX IPYHTIB?

11. Sk xnacugikyroThes MilaHi IPYHTH 3a CTYIIEHEM BOJOTrOCTi?

12. SIki mapameTpu YMHSTDH BILIUB Ha OyJ1IBEJIbHI BJACTUBOCTI MICKIB?

13. ByaiBenbHi BIacTUBOCTI MyIIiB Ta TOP(iB.
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Tema 7. IHZKEHEPHO - TEOJIOT'TYHI AABUIIA I ITPOLHECH

VY nomnepenHixX po3aijiax 0XapaKTepH30BaHi MPUPOJIHI reosoriydi mponecu. Li mporecu npoTikawTh y
BCiX 0€3 BUHATKY NOpOaX, IPUIOMY JesKi 3 HUX (3€MJICTPYCH, BYJIKAHIYHI sIBUIIA TA 1H.) HE MOXXYTh OyTH
BiJIBEpHYTI JTFOAMHOIO.

MosxkHa Ha3BaTH BEJNHMKY TpyHy MpPOLECiB, SKI MPOTIKAIOThH JIMIIE B MOPOAAaxX MEBHOTO CKIIaay Ta
MOXO/DKEeHHs. Tak, ImpolecH YIIUIbHEHHS XapaKTepHI JUIIE Ui KPUXKOTIIMX IMOpiA, MPOCITaHHA —
JIECOBHX Ta MEP3TUX, HAOYXaHHS — TJIMHUCTUX.

[Iporuecu, 10 BUHUKAIOTH y TIOPOJIaX MIEBHOTO CKIIAAY Ta TOXOJKCHHSI, TPUBAICTH MPOSIBY SIKUX MOKHA
MOPIBHATHU 3 TPUBAIICTIO CITY>KOU CITOPY/l, HA3UBAKOTHCS 1H)KEHEPHO-TE€OJIOT YHUMH.

XapakTepHOIO OCOOJUBICTIO 1HXEHEPHO-TEOJIOTIYHUX TIPOIECIB € IXHIM HAUTICHIMIA 3B'SI30K 3
1HYKEHEPHOIO JISUTHHICTIO JTFOJIMHH, aJIe JISSKl 3 HUX MOXKYTh IIPOTIKaTH 1 6€3 IIbOT0 3B'SI3KY.

[HxeHepHO-TeoIor14HI mporiec OyBaIOTh MPUIHHOIO edopMalliii OymiBelb i CHOPY/, a IHO/i 1 TOBHOTO
ix pyiiHyBaHHS. AJie, HA BIJIMIHY BiJl TAKOTO T'€OJOTIYHOTO SIBUINA, SIK 3€MJIETPYC, BOHU MOXYTh OyTH
BiJIBEPHYTI JIFOINHOIO.

[H>xeHepHO-TeoOriuHI IPOIECH PO3AUIAIOTHCS Ha JIB1 BENHKI TPYIU: Ti, IO BIAOYBAIOTHCA 13 3MIHOIO
00'eMy mopij Ta Ti, II0 TOB'A3aHi 3 IXHIM PyXOM (TEUi€l0).

Jlo mepioi rpynu BiAHOCATHCS:

1) ymineHEHHS TOPiA BHACHIIOK 301TBIICHHS THUCKY;

2) MpOCaJKOBICTh B JIECOBUX IPYHTAX;

3) HaOyxaHHS Ta ycaJKa TJIMH;

4) cydo3is Ta KapcT;

5) MOpO3HE 3AMMaHHS IPYHTIB.

Jlo apyroi rpymu BiTHOCSTHCS:

1) BumaBIrOBaHHS TOPi 3-1T1/1 MiAOMIBY (QyHIAMEHTIB;

2) 3CcyBHI IIPOLIECH;

3) 3pylIeHHS TIPChKUX TOPIA.

Jani 1i mporecu po3risgaloThCsA TOKJIATHO, 32 BHUHSATKOM IIPOLIECIB BHUAABIIOBAHHS TOPIA 3-TiJ
(GyHITaMEeHTIB Ta YIIIJIbHEHHS X BHACIIJOK 301IbILIEHHS TUCKY, CIPUYMHEHOTO 1HKEHEPHUMU CIIOpYJaMu
(ocimanns), (ocTaHHi BigHOCATHCA 10 Kypey "OcHoBU Ta pyHIameHTH").

7.1. YuiinbHeHHsI NOPiJl BHACHIIOK 30L/IbIIIEHHS] THCKY

30UIbIIEHHS] THCKY, IO 3a3HAIOTh IOPOAM, SIKI CKJIAJal0Th BOJOHOCHI TOPU30HTH, MOXe OyTu
CIpUYMHEHe (KpiM 30BHIIIHBOTO HaBaHTAXEHHs BiJ OYAMHKIB Ta CIIOPY[) 3HWKEHHSM PIBHA Mi3eMHUX
BOJ a00 3HI)KEHHSAM iXHBOT'O HaIopy ([UIsl HaMmipHUX BOJ). Y BUNAAKY 3HM)KEHHS PIBHS MiI3EMHHUX BOJ
3HUKA€ 3BAXKYI04a Jisl BOAM, 1110 BUKJINKAE 301IBIIEHHS PUPOTHOTO TUCKY.

[lizo1Ba BEpXHHOT0 BOAOYIIOPY, 10 OTOPOKYE HAMIPHUIN BOJOHOCHHUM TOPU30HT, 3a3HAE 3BAXKYIOUOTIO
TUCKY BOJIY, HampaBjeHoro Bropy. Lle npuBoauTh 10 TOro, 110 BOAOHOCHI MOPOJIM 3a3HAIOTh HETTIOBHOT'O
BIUIUBY Baru BepxHix mopia. Ilpu maniHHi Hamopy BOJM BHACHIJOK BiJKauyBaHHS THUCK, IO 3a3HAIOTh
BOZIOHOCHI opow, 30imbiryerbest Ha 100 kI1a (10 Tc/M?) Ha kokHI 10 M 3HUKESHHSI PiBHS.

[Ipuposane yuiinbHEHHs JeSIKUX MOP1JI, HAIPUKJIIA/A, BOJISHOTO MOXOIKEHHS (MOPCHK1, 03€pHI Ta pIYKOBI
BIJIKJIa]I1 ), IPOXOAMUTh, KOJIM YACTUHKU 3HAXOATHCS B 3BXKEHOMY CTaHi. Taki IPyHTH MPH BiJKauyBaHHI
BOJIM 3/1aTHI JOYIIIbHIOBATUCK. [IOHMKEHHS 3€MHOT MOBEPXH1 MOKYTh OyTH BUKIIMKAHI 1 CIIaJI0M Haropy
HadTH y pe3yabTari ii BUI0OYTKY.

Takoro poay ociaHHs, 1O BiIOYBAIOTHCS B MeXaxX OUIBII-MEHIN BEIIMKUX TEPHUTOPiH, HA3HMBAIOTHCS
pErioHATbHUMU.
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7.2. IIpocinHi ABMINA B JIeCOBHUX IPYHTaX

Jlo mpocigarouux mopia BIIHOCATHCS JIECH Ta JIECOMOIOHI CYTJIMHKH, CYIICKH Ta TJIMHU, JESIKI BHIU
MOKPUBHUX CYTJIMHKIB 1 CYIICKIB, @ TAKOXX B OKPEMHUX BUIAAKaX APiOHI Ta MUIYBATi MICKH 3 MiBUIIECHOO
CTPYKTYPHOIO MIITHICTIO, HACHITHI TJIMHUCTI TPYHTH, BIAXOIM IMPOMHUCIOBHX HiANPHEMCTB, IMOMIIbHI
BIJIKJIQJIH Ta iH.

[Ipocimarodi mopoau Ta OCHOBHI iX NPEICTaBHUKH — JIECOBI IPYHTH —IIHUPOKO PO3MOBCIODKCHI B
VYxpaini (3aiimarots 6inbie 80% ii Teputopii).

VY niBHIYHIN YacTHHI BOMMHCHKOTO MJIaTO TOBIIMHA MIAPY JIECOBUX IPYHTIB 3MiHIOETHCS Bia 3 10 10 M.
Binnocue npocinanus (auB. HIk4Ye) nux rpyHTiB €5l = 0,03 — 0,064 npu mHanpyxkenHi ¢ = 300 kl1a.

JlecoBi rpyHTH [{HICTpOBCHKOI piBHUHH B CBOi Oinbiocti Henpocigatodi (esl = 0,01 — 0,018 npu 6 =
300 xIla). [Ipu BigmanenHi Bix p. JHicTep 30UIbIIYETHCS TOBIIA JECOBHUX MAaKpPOIOPUCTHX IPYHTIB 1 B
parioni [Toainscekoro miaro mi IpyHTH XapaktepusyroThes sl = 0,03 — 0,04 nmpu 6 = 300 kIla. biu3bki
3a BIIACTMBOCTSIMU JIECOBI TPYHTH 3YCTpidaloThcsi Ha Teputopii JiBoro Oepera p. [Ipyr. Ha JIbBiBmuHI
MPOCITar0Yi IPYHTH 3aJIsTal0Th Ha TNIMOWHY 10 7 M 1 MarOTh esl = 0,04—0,06 ipu ¢ = 300 xIIa.

JlecoBi IpyHTH MaioTh Oe3MEpepBHE PO3MOBCIODKEHHS MMOYMHAIOUH 3 MeXi [IHIMPOBCHKOiI HU30BUHH B
Mexupivui p. Juinpa 1 Juictpa, ix toBumnaa 5 — 35 M, esl = 0,01—0,15 (o = 300 klla). ¥ mexax
[Tpr4OopHOMOPCHKOI 3amaJuHKU JIECOBI IPYHTH TaKOX 3aATalOTh y BHUIJAI O€3lepepBHOrO mapy
MOTYXHICTIO 10 22 M IpH BigHOCHOMY mpociaanHi 6utbie 0,2 (6 = 300 kI1a).

JlecoBi rpyHTH yacto 3yctpivatroThest i B Ilpmaszom'i. Tak, Hampukman, y paiioni Taranpora ixHs
MOTYXHICTh gocsirae 17 m, a sl =0,028—0,062 npu 6 = 300 kIIa. Ha reputopii Binauupbkoi o6macti 1ecosi
IPYHTH 3yCTPI4alOTHCS MOBCIOAM MOTYXKHICTIO Bijx 2,5 1o 19,5 m.

JlecoBi IpyHTH 3a TPaHYJIOMETPUYHUM CKIIAZAOM MICTAThH Ounbine 50% numyBatux (po3mipom 0,05 —
0,005 MM) YaCTHHOK, JIETKO- Ta CEPeIHbO-PO3YMHHI COMi 1 KapOOHATH KaJbIlil0. XapaKTepHI O3HAKH IHX
IPYHTIB: TaJEBHI (CBITIO-KOBTHI{) KOJip, BEJIMKA MOPHUCTICTH (YACTO IMOMITHA HEO30pPOEHHM OKOM),
OOpOIIHUCTICT HA TOTHK. OCOOIMBICTIO JIECIB € XHS 3/aTHICTH MPOCiAaTH (ONMyCKaHHS MOBEPXHi) MpH
3aMOYYyBaHHI BHACHIIOK AOYIIiTbHEHHS. JIecOBI IPYHTH JIETKO pPO3MOKAIOTH 1 PO3MUBAIOTHCS, a IMPHU
MTOBHOMY BOJIOHACHYEHHI MOXKYTh IIEPEXOIUTH B IUIMBYHHUI CTaH.

VY cyxoMy cTaHi JiecH BiJI3HaYal0ThCsl BEJIMKOIO MILHICTIO 1 MOXKYTh CIYI'yBaTH HaJllHHUMH OCHOBaMH,
ajie Ipy 3aMOYyBaHHI MOXKYTh BUKJIMKATH MPOCIIaHHS, YaCTO HEPIBHOMIPHI, HA CXUJIaX — 3CYBH.

YMoBH, 1110 HeOOX1IH1 ISl TPOSBY MPOCIAaHHS:

1) HasiBHICTH HABaHTAXXEHHS, 3/1aTHOTO TIPU 3BOJIOKEHHI MEPEBUIIUTH CHIIU 34CTUICHHS TPYHTY;
2) 1OCTaTHE 3BOJIOKEHHS, 3a SIKOT'0 B 3HAUHIM Mipi 3HM)KY€ETHCS MILIHICTh IPYHTY.

o >k A0 MiHEpaJOTiYHOro CKIaxy, TO Jecu MicTaTh A0 50% SiO2 (po3apiOHeHoro, 3 po3MipaMu
gactuHok 0,1 — 0,01 mm), g0 25% rnunuctux miHepanis, 25 — 30% CaCO3. YV HUX MOXYTh OyTH
JOMIIIKH OKUCIIB 1 T1POOKKCIB 3a1i3a 1 aJTIOMIHIIO.

30BHINIHBOIO 03HAKOIO NTPOCAIKOBOCTI IPYHTIB y IPUPO/I1 € YTBOPEHHS Ha 3eMHil MOBEpXHi ,,0101e1b"
niamerpom 50 — 100 M 1 rmubunoro 0,5 — 1,0 m. Ilig giero Boau BOHM MOXYTh po3iiuproBarucs a0 400
—500 M y niamerpi 1 morauoaroBaTHCh 10 5—6 M. Taki yTBOpEeHHs oJiepxkKajlu Ha3By MOJIB.

OCHOBHI IPUYMHHU MTPOCATKOBOCTI TaKi:

- BenuKa nopucTicts (110 0,5 — 0,6);

- HEeBeNWKa BOJOCTIMKICTH arperariB, fKi CKJIaJal0Th JIECOBUN TIPYHT, IO MPUBOIUTH 10 iX
PO3M'SKILIEHHS ITPH 3aMOYYyBaHHI;

- PO3YMHEHHS BOJOI0 KapOOHATIB Ta 1HILUX COJIEH, 1110 [IEMEHTYIOTh 3€pHa IPYHTY;

- OCMOTMYHHH THUCK Y TOBIIAX JIECOBUX I'PYHTIB.

OCHOBHHMM MpPOSBIOM MPOCAAKOBOCTI € VIIIJIBHEHHS IPYHTY 3a PaxXyHOK MEpeMillleHHS 1 OuIblI
KOMITAKTHOTO YKJIaJIJaHHS OKPEMHX YAaCTMHOK Ta IXHIX arperaris, 3aBISIKH YOMY 3HHUKYETbCS TIOPUCTICTD
JI0 CTaHy, 1110 BiJIMOBI/Ia€ HASBHOMY THUCKY.

7.3. HaOyxanHs Ta 3cinans (ycajaka) riiuH

Jlo HaOyXarouuX BiIHOCATHCS I'PYHTH, K1 3[1aTHI 30UIbIIYBaTUCS B 00'€MI IPU MiJBUILEHHI BOJIOTOCTI
Ta 3MEHIITYBAaTUCh ITPH BUCHUXaHHI.

[Iporec 30u1bLIeHHS B 00'€Mi HA3UBAEThC HAOYXaHHM, a 3MEHILECHHS — 3C1IaHHAM (YCaKOI0).
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3naTHicTIO Ha0yxaTh Mai)ke 3aBXKIU BOJIOAIIOTH TJIMHU, OCKUIBKM HaOyXaHHS IMpH 3aMOYyBaHHI
B1IOYBA€THCS BHACHIOK 301IBIICHHS TOBIIMHU IUTIBOK 3B'S3HOT BOAM, ii po3kiauHIOOYOi aii. CTymiHb
301IbIIEHHS 00'€eMyY TPYHTIB PH Ha0yXaHHI 3aJ€KUTh BiJl iXHBOTO CKJIaAy (OCOOJIMBO CUIIBHO HAOYXalOTh
MOHTMOPHJIOHITOBI TJIMHH ), JOCTYITHOCT1 TTOBEPXHI YaCTHHOK JIJI1 MOJICKYJI BOJIM Ta CTYIEHS YIIIJIbHCHHS
IPYHTY (HaIpUKJIal, MepeyIiIbHeHI MOPChKI MIMHU CXWIbHI Ha0yxatn). Kpim rnuH, 31aTHICTIO HAOyXaTH
BOJIOJIIFOTh JICSIKI BHJM IUIAKIB, @ TaKOX 3BHYalHI MHJIYBATO-TJIMHUCTI IPYHTH INPH 3aMOYYyBaHHI iX
XIMIYHHMH BiJIXOJJaMU BHPOOHHUIITBA.

Ha Ykpaini Habyxaroui rimuHu 3yctpivarotees B Kpumy, B paitonax Kepui ta deoocii.

HalOyxanHs BinOyBaeThCs BHACIHIJOK YCMOKTYBAaHHS BOJM 330BHI Ta 3a PAaxXyHOK NEPEpPO3MOILTY
MOJICKYJT BOJIM yCEpEOuHi IPyHTYy. Y TepIIoMy BHUIMAIKy HaOyXaHHsS OCUThH Benmke. HaOyxanHs 0e3
BOMpaHHS BOAM 330BHI NPOSBISETHCSA, 30KpeMa, NPU YIAINTYBAaHHI KOTJIOBAHIB Yy pe3yabTaTi 3HATTS
MIPUPOTHOTO TUCKY. BHaCIi 10k HaOyXaHHS IJIMH THO KOTJIOBAHIB ITiIINMA€EThCS BT KUTBKOX MIJIIMETPIB 0
JEKUIbKOX JIECATKIB CAHTHMETPIB.

SKIIo THO KOTJIOBaHY 3 HAOYXalOUWMH IPYHTAMH 3IHMIIATH BiAKPUTHM (y JITHIH CyXHH Yac POKY
HaBITh MPOTATOM JJOOM), TO BiAOYAEThCS 3CiIaHHs TJIMH 3 TOBepxHi. Lle moB's13aH0 3 iXHIM YIIUIEHEHHSM 1
BUKITUKAE TIOSBY TPIlIMH. BUKOpUCTaHHS TaKOro IPYHTY SIK OCHOBU (DYHJaMEHTIB y MOAAIBIIOMY IPH
MOTIaJIaHHI BOJW MIpUBE/E 10 X HaOyxaHHs (MepeyIiIbHEHHS Ta MOKPALICHHS JOCTYITHOCTI ISl MOJIEKYI
BOAM). Y 3B'SI3KY 3 IIUM Oe3mocepeIHbO nepel OyAIBHUITBOM TNIMHU BEPXHBOTO LIapy, 0 HA0yXarTh a00
3a3HAIOTh 3CIJaHHS, TOBUHHI OyTH BHITy4YEHi.

Cryniab nposiBy HaOyXaHHS Ta 3CiIaHHSA, SIK 1 B MPOCIJAIOYUX IPYHTaX, 3AJIEKUTh BiJ KOHKPETHHX
rijporeosorivHUX yMoB. HaOyxaHHsI Ta 3CilaHHs MOXIIHBI 32 paXyHOK TaKUX (PaKTOpiB:

- MiIHIMaHHS PiBHS IPYHTOBUX BOJ, IHPLIBTpAIIii;

- HaKOMHWYEHHsSI BOJIOTU TiJ CHOpyAaMH B OOMEXEHil 3a TIMOMHOIO 30HI BHACHIJOK TMOPYIICHHS
MPUPOJIHUX YMOB BUIIAPOBYBaHHS MpH 3a0y/10B1 1 achanbTyBaHHI TEPUTOPIT;

- 3MIHM BOJHO-TEIUIOBOTO PEXHMY Yy BEpXHIH YacTUHI 30HM aepamii MiJ BIJIMBOM CE30HHHX
KIIIMaTHYHUX SBUIIL;

- BUCUXaHHS IPYHTIB BiJI 30BHINIHIX TEIUIOBUX pKepedn (Tedi Ta iH.).

I{i 3MiHM MOXYTh BUKJIMKAaTH Jedopmaiii Mano3ariuOieHuX CIopys, 3BEACHUX Ha HaOyxarodux
TJIMHAX.

7.4. Cydo3isa Ta kapct
Cydozis (nar. “cydo3io” — BHHOIIY) — TMPOLECH BUHECEHHS YAaCTHMHOK IPYHTY PYXOMOKO BOJOIO
(MexaHi4Ha cy(o3is), pO3UMHEHHS MTOP1J]] Ta BUHECEHHS PO3YUHIB (XiMiuHa cy(o3ist abo KapceT).

7.4.1. MexaniuHa cydo3is

VY mporeci ¢puabTpanii BOAU B TOPAxX I'PYHTIB IXHI YACTHMHKH 3a3HAOTH JiSTHHS T1IPOAUHAMIYHOTO THCKY.
Hanpsim il 11poro THCKy 30ira€Tbcsi 3 HANpsIMKOM PyXy BoAW. Pyx BoaM He 3aBXKAHM NPUBOIUTH 10
BUHECEHHSI YaCTUHOK, SIKE 3aJeXUTh BiJ 0aratboX (hakTopiB, IOJOBHI 13 SKUX TaKi: po3Mipu Mop Ta
YaCTUHOK, MIHEPAJIOTIYHUN CKJIaJ, IIBUAKICTH QUIBTpALll BOAHU, TIPOJMHAMIYHUHN HaMIp.

Pyx BoiM B MOpax ITMHUCTUX IPYHTIB BIIOYBA€THCS 3 HOBUILHOIO IIBUIKICTIO, 1 TOMY IIPOSIB MEXaHIYHOT
cy(o3ii U1 TaKuX I'PyHTIB HEXapaKTepHUH. Y MicKaX BUHECEHHS YAaCTMHOK MOKJIMBE MTPU HEOTHOPITHOMY
IpaHyJIOMETPUYHOMY CKJIAJI.

VY 3aiexHOCTi Bii KOHKPETHUX YMOB (popMH NposiBy MexaHiuHoi cy(o3ii pizHoMaHiTHI. [IpuitHsaTo
PO3pI3HATH ii MPOSB y BUHECEHHI OKPEMHUX YAaCTUHOK 13 TMOp IMICKY, B PO3IMYIIYBaHHI Mac MICKy 1 Y
BUIHMPaHHI LIUX Mac.

BuHeceHHs 4aCTHHOK MiCKY BOJIOIO, 1110 MTOCTYTIA€ B CBEPUIOBUHY, MOXKE CTaTH MPHUYUHOIO 3aIIOBHEHHS
i TICKOM IIpU BiAKa4yBaHH1 BOJM Ta OIYCKaHHS 36MHOI IOBEPXH1 HABKOJIO CBEP/UIOBUHU. J1J1 3an100iraHHs
BUHECEHHS MICKY 13 BOJJOHOCHMX T'OPHU30HTIB CBEPUIOBUHH OOJIAHYIOTH (UIBTPaMHU, SKi MPOMYCKAIOTh
BOAY 1 3aTPUMYIOTh ITICOK.

Cydozis B OyniBelnbHHX KOTJIOBaHaX BHUHHUKAE IPH BIAKPUTOMY BOJAOBiIBeNeHHI. B pesynbrati
BUHECEHHS MiHEpaJIbHUX YaCTHHOK 3 IPYHTY OCHOBM OYJMHKIB, SIK1 PO3TAILIOBaH1 MOPYY, MOCIA0IIOIOTHCS.
Ile MoXe cTaTW NPUYMHOIO PO3BUTKY 3HAuHOro ocimaHHs (yHnamentiB. Kpim Toro, BigOyBaeThcs
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0o0OBaJIOBaHHS CTIHOK KOTJIOBaHIB. Y TakKWX BUMAQJKaX BIJKOMYBAaHHS KOTJOBAHIB Ta 3aKJIaJEHHS
(dbyHIaMEHTIB MPOBOAATH, OPraHi3ylOUM BOJIO3HIKECHHS, HAMPHUKIIAJ, 32 JOIMOMOTOI0 TOJIKO(MIIETPOBUX
IIPUCTOPOIB.

BuHeceHHs 4aCTHHOK MiCKYy Ha MICLII BUXOIY JKepell Ha CXMJIaX MOKe BUKIIMKATU PYHHYBaHHS CXUIIIB.

lapoauHamMivHUN THCK BOIH, IO (DITBTPYETHCS 3HU3Y-YBEPX, MPU3BOIUTH 10 3MEHILIECHHS MIIHOCTI
MICKY a)X 0 MEpeTBOPEHHS MOro B XUTIMBY Macy, 110 MOTJIMHAE MPEIMETH, SIKI 3HAXOASATHhCS Ha HOro
noBepxHi. BHacmiiok cydo3ii BigOyBaroThCs 3CyBH Ta MPOBAIX 36MHOT TOBEPXHI, YTBOPIOIOThCA "Omo st "
Ta 1H.

[Tpu BU3HAYEHHI 3aX0/1iB OOPOTHOU 3 cyd03i€r0 HEOOXITHO MEPII 32 BCEe MPUITUHUTH PyX BOJIU Yepe3
MacuB TipcbKoi mopoau. J[is 1bOro 3aCTOCOBYETHCS TAMIIOHAX MOPIA TBEPAIIOUMMH pPO3YHMHAMH,
yJAIITOBYIOTCS IPEHAXK1, MPOTH(IIBTpaIliiiHi 3aBiCH 1 T.1.

7.4.2. IlimByHun

lNapoauHamiyHi mporecH, mo BiAOYBalOThCSA B IYXKHUX TIPCBKUX MOPOAAX, MPUBOIATH 1HKOJHU JI0
BUHUKHEHHS IUTMBYHHOCT1 (YTBOPEHHS IUTUBYHIB).

[InuByHM - mepeBa)KHO MilllaHl IPYHTH, L0 MPOSIBIAIOTH PYXOMICTh NP MEBHUX TIAPOJUHAMIYHUX
YMOBax.

[1nuBYyHM MOAUISIOTHCS HA CIIPaBXXHI Ta HecnpaBkHi. CrpaBKHi JIMBYHHU, HA BIIMIHY BiJl HECTIPABKHIX,
MICTSITB T1IpO(diabHI KOJOIAH, SIKi BiAIrPpatOTh POJIb MAaCTUIIA MK MiHEpaTbHUMHU YacTUHKaMU. OCHOBHOIO
MIPUYMHOIO YTBOPEHHSI CTPYKTYPH IUIMBYHIB € TisSTIbHICTH OCOOIMBUX MIKPOOPraHi3MiB, SIKi, TOTJIMHAIOYU
OpraHiuHi Ta MiHEpaIbHI PEYOBHUHU, BUAUIIOTH KOJIOiTHY Macy (Ciu3).

l'onoBHi crienu¢iyHi BIaCTUBOCTI MIIMBYHIB TaKi:

- IPUXOJATH Y IJIMBYHHHUH CTaH MPH AyKe€ HU3bKUX 3HAYCHHSX TiAPOJINHAMIYHOTO THCKY;

- IOraHo BIJJIAI0Th BOAY (BOAA KaJaMyTHA, 3 MYJIMCTUMHU YaCTUHKAMH);

- IpY BUCUXaHHI Maca CIIPaBXHIiX IUTMBYHIB TBEP/I€ (32 paXyHOK KOJIOITHUX 3B'SI3KiB);

- IEPETBOPIOIOTHCS B PIAMHY MpU HEBENHKiN Bosorocti (mpubauzuo 0,30);

- BOJIOZIIFOTH BJIACTUBOCTSIMH TIKCOTPOTIii (IEpETBOPIOIOTHCS B PIAMHY PU AUHAMIYHUX BILIHBAX).

Sxmmio npu OyiBHULTBI INIMBYHU HE OTOJIFOIOTHCS, TO BOHU MOXKYTh OyTH HallHHUMHU OCHOBaMH CIIOPY/[
(BUTpUMYIOTh 3HAa4YHI HABaHTAXKEHHS MpH HE3HauHUX naedopmaiisx). Ko X IUVIMBYH pPO3KPUTUN
KOTJIOBAHOM, TO BIH MO)KE€ HMOBHICTIO BUTEKTH B KOTJOBaH, L0 MPUBOJIUTH O CYTTEBOTO 301JIbIIEHHS
3eMJISTHUX POOIT, a TAKOX JI0 MOIIKO/KEHb ICHYIOUHUX CIIOPY/ BHACHIIOK OCIJTaHHS IMOBEPXHI.

SIKIIO 1HXXKEHEPHO-TEOJOTTYHUMH BUIIYKYBAaHHSIMH BUSIBJICHI IJIMBYHH, TO 3aCTOCOBYIOTHCS Taki
3aXOJIH:

- IPOXO/Ka IJIMBYHIB MaJAMH 200 1HIIUMU (yHIaMEHTaMU TIIMO0KOTO 3aKJIa/IeHHS;

- MONEpEeHE OCYUICHHS IUIMBYHIB: pu KoediuieHTi ¢uibTpauii kf > 1 M/n00y (nceBAOIIMBYHU) AJs
LIbOT'O 3aCTOCOBYIOTH BiJIKadyBaHHS BOJM 13 cBepAsoBHH, npH Kf = 0,2—1 mM/100y — ronakodinsTpu, a npu
kf < 0,2 M/100y — €NeKTpOOCYIIEeHHS;

- 3B€JICHHS IIEPEIIOH Ha [IUIAXY BUXO/1Yy IUIMBYHA B KOTJIOBAaH 3a JOINOMOTOO LIITYHTOBOTO OTOPOPKEHHS
a00 3aMOpOKYBaHHS IPYHTY.

7.4.3. Kapcr

['eonoriuni sBHIA, MOB'A3aHI 3 YACTKOBUM PO3YMHEHHSIM Ta PO3MHUBOM BOJIOIO TIPCHKHUX MOPiA 1
YTBOPEHHSM Y HUX KPYITHHUX XO/JIiB Ta MOPOKHUH, HA3UBAIOTh KAPCTOBUMH, 200 KapCTOM.

KapcrT 3aitmae 6inbie 50 MutH kM? moBepxHi 3eMiai. Ynepiie KapcToBi MPOIecH AeTaabHO OYyIM BUBUEHI
Ha y30epexoki AnpiatnaHoro Mops Ha riato Kaper no6nusy M. Tpiecta, 3BifKH i oJiepKaiii CBOIO Ha3BY.

[HTeHCHBHOMY KapcTyBaHHIO MiANAAaI0Th KapOOHATH (BaIlHAKY, Kpeia, T0JIOMITH), cyiabdartu (Tirncu,
aHTiJIPUTH), TAT0IU (KaM'stHA CiJIb).

Jlis kapcta HEJAOCTaTHHO HASBHOCTI PO3UMHHUX mopin. HeobOxigHa ymoBa pO3BUTKY KapcTa —
NepeMillleHHs] BOJM Ta IHTEHCHBHA TPIIIMHYBATICTh. 3a HAsSBHOCTI Yy BamHSIKaX BEJIUKOI KUIBKOCTI
TJIMHUCTUX YaCTHHOK KapCTOYTBOPEHHS 3aTyXa€, TOMY IIO TJIMHA, [0 HAKOMMYYEThCS MPH PO3YMHEHHI
KapOOHATHUX MOPiJ, TAMIIOHYE TPILMHH 1 POOUTH OPOH BOJAOHETIPOHUKHUMH.
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Po3unHeHHs TipChKUX MOpiA MOXE BiIOYBaTHCh SK Ha IMOBEpPXHi, Tak 1 Ha TauOWHI. BuHUKaIOTH
xapakTepHi (opMU MOBEPXHI KapCTOBOTO penbedy — OOpo3HHU, rpeOeHi, BUPBU 1 T.iH. BUHUKHEHHS
MOPOKHUH MPUBOAUTS /IO MPOBATIB BUILEIICKAYNX TOPIJI.

Bces cucrema migzeMHunx (popm KapcTa po3BUBAETHCS 10 Oaszuca epo3ii MicIeBoi riporpadiqHoi Mepexi.
OmnyckanHs 6a3uca epo3ii BUKIMKAE 3HWKESHHS PiBHSA KapCTOBHUX BOJ 1 PO3BUTOK HOBOI MEPEXi MOPOKHUH
BIJIMOB1THO JI0 HOBOTO Oa3uca epo3ii.

BunyxyBaHHS BOJIOI0 KapOOHATHUX MOPIJ MPOXOAUTH 3 YaCOM BIIHOCHO CJIa00 1 MOBiLIbHO. ToMy iz
4ac OI[IHKM TaKUX IMOPiJ JOBOJUTHCSA YPaXOBYBATH yXK€ ICHYIOUMHA B HMX KapcT. Y TiMci Ta KaM'sHINA coJi
PO3UMHEHHS MPOXOAMTH HIBHAKO 1 KapcT MOXKE PI3KO IporpecyBaTH (Ha NPOTS3i TEpMiHY CIyXOu
CIIOPYH).

3axoau 1010 3aM00IraHHs PO3BUTKY KapCTa.

1. JInst HenoOMyeHHS MOTaAaHHs B KapCTY0Ui TipCchbKi MOPOIN TallUX Ta JOUIOBUX BOJ:

- IUTAHYBaHHA TEPUTOPIi (3a0e31eueHHs CTOKY BOJIN);

- CIIOPY/DKEHHS 3JTMBOBOI KaHai3aIlii;

- IOKPHUTTSI OTOJICHUX TOBEPXOHb KUPHOIO TTIMHOIO, IEMEHTHUM PO3YMHOM, ac(halbTyBaHHS Ta iH.;

- YIAIITYBaHHS APEHAKHUX MEPEK.

2. 3MIIHEHHST KapCTYIOUMX TOPiJ HATHITAaHHSIM Y TPIIIMHHA PIAKOTO CKJIa, TIIMHUCTHX Ta IEMEHTHHX
PO3YMHIB, FapA4Oro OITyMy.

7.5. Mopo3He 31UMaHHsI

[Ipu mpomep3aHHI TIIMHUCTHX IPYHTIB, JOCTYIMHHUX JUIsi MPOHUKHEHHS B HUX BOJIOTH, B YMOBAax
HEMOXJIMBOCTI 36iIbIICHHS iXHBOTO 06'eMy, PO3BHBAETbCA THUCK, aHANOTiUHMI THCKY HaGyxanHs. Moro
BenmmunHa Moxe nocsratu 100 — 200 xIla. ITpu BigcyTHOCTI OrOpOKEHb BiAOYBAa€ThCS 30UTBIICHHS
00'eMy poMep3arouux I'PyHTIB, IK€ HA3UBAETHCS 3TUMAHHSM.

VY Tux BHUIaAKax, KOJM THUCK 3AMMaHHS MEPEBUIIYE BEJIMUMHY THCKY BiJ BJIACHOI Bard IPyHTY 1 Baru
CHOpy[, BiIOyBaeThCs MiAHIMAHHS 3€MHOI MOBEPXHI pa3oM 3 cropyaamu, noOymoBaHuMH Ha Hii. Lle
MiAHIMAaHHS BiIOYBA€THCS Ty’KE HEPIBHOMIPHO 1 MPUBOAUTH O YTBOPEHHSI OYTPUCTOTO penbedy 1 mosBu
TPILIMH Y CTiHaX OYAMHKIB.

VY HailOuIbLIi Mipi MOPO3HOMY 3/MMAaHHIO MIAJAIOTHCSA MUIYBATI CYIJIMHKM Ta CYHICKH. Y TaKHX
IPYHTax, SIK rajibKa, TpaBiif, KpymHUHN MiCOK, 3IMMaHHs He BUHUKA€e. BennunHa 3MMMaHHs 3a IHIIUX PIBHUX
YMOB 30UJIbIIYETHCS TPU 3MEHILIEHH] ITIMOWHH 3aJIsITaHHS IPYHTOBHX BOJ.

SIBuIe 3AMMAaHHS HE CIiJ MOB'I3YBaTH TUIbKH 13 301IbIIEHHIM 00'eMy BOJHU TpH 11 3aMep3aHHi, X0U
BOHO TE€X Mae Miclie 1 Aano 0 301IbIIEeHHS TOBLIMHH TPOMEP3JI0To MIapy Ha BeIMYuHY 10 3%. Y nilcHOCTI
MOpO3HE 3JJMMaHHS MOXE J0CSITraTH JECATKIB BIJJICOTKIB TOBLIMHM APy 1 MOB’s3aHE 3 MEPEMIillIeHHAM
BOJIOTH 13 HWJKHIX 1IApiB IPYHTY 10 PPOHTY IpOMEp3aHHS.

BriuBy 3uMMOBOro 31uMaHHS Ha CTIMKICTh CHOpYZA 3amoOiraioTh 3akiaJaHHAM (yHIAMEHTIB Ha
rOUHY, sIKa TIEPEBUIILYE 3UMOBE ITPOMEpP3aHHS IPYHTIB.

Jlns 3anmo0iraHHs 3MMOBOIO 3/IMMaHHS Ha HUIAXaxX YAAlOThCA O 3HMKEHHS pIBHS IPYHTOBHX BOJ 3a
JI0TIOMOro10 JIpeHaxkiB. Hepinko moTpiOHO MOBHICTIO 3aMIHIOBATH TakKl IPYHTH Ha JPEHYIOYl, SKi HE
3MIHIOIOTh 00'eMY NPH 3aMep3aHHi.

7.6. 3cyBu

[Tix 3cyBOM po3yMitOTh OLIBII-MEHII MOBUIbHE 3MIIIEHHS 3€MJISIHUX Mac YHHU3 110 CXHJTY i/l BIUIMBOM
CHJTU TSDKIHHSL.

3cyBU MalOTh MICI€ Y TUX BUIAJAKaX, KOJIM BUHUKAIOUI 3 TUX UM 1HIIUX IPUYMH y Macl IPyHTY MOOJINU3Y
YKOCY 3CYBHI1 (JJOTUYHI) HalIPY>KEHHS CTalOTh BUIIMMHU 32 HAMIPY)KEHHS, SKUM MOJKE MPOTUCTOSATH TPYHT.

3CyBH 3aBXKAM 3arPOXKYIOTh yCIM BHIAM IHXEHEPHHX cropyl (IIISXH, MOCTH, CHOPYIH Ha CXHJaXx,
cenuiia Ois MiAHDKKS CXUIB, CTIHKH KOTJIOBAHIB MPU OYIiBHUIITBI).

[Tix gac ouinku cridikocti (M. M. MacioB) yci cXUIU HiIpO3AUISAIOTh HA TPU OCHOBHI TPYIHU: CXHUIIU
3HOCY, CXWJIM OOpPYILICHHS, CXUIX HAaKOTIUYECHHS.
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Bracninok aii pi3HUX 30BHINIHIX ¢akTopiB (Boaa, i 1 T.A.) BiIOyBa€TbCs BUPIBHIOBAHHS CXUJIIB, IO
BEJIe /10 YTBOPEHHs CXWIiB 3HOCY. Lli cXmim MaroTh MEBHI 3amacu CTIMKOCTI. SIKIIO CXWIM MiAMar0ThCs
3cyBaM ab0 1M 3arpoKyIOTh I1i SIBUIA, TO BOHHU BITHOCSATHCS JI0 TPYITU CXUIIIB OOPYIICHHS.

[Tpu HakonMueHH1 OIS M IHIKOKS CXWITIB TIPOYKTIB PYHHYBAaHHS TPCHKHUX MOP1JT YTBOPIOIOTHCS CXUITH
HaKOMWYeHHA. SIK 1 cXunm OOpyIIeHHsS, BOHM 3HAXOIATHCS B CTaHI IpaHUYHOI piBHOBaru. Bemukoro
HEOE3MEeKOI0 € JIF0Yl OCHITH — PYXOMI HAKOTIMYEHHSI KPYITHOYJIAMKOBHUX MPOAYKTIB BUBITPIOBAHHS.

[TpuyrHM NOPYIICHHS CTIMKOCTI CXHMJIIB MOXHA MOIUIMTH HA JB1 BETUKI TPYIH:

- 30UTBLIICHHS] AKTUBHUX 3CYBHUX CHUJI;

- 3MEHIICHHS CHJI ONIOPY CXMUJIB.

[aKOMM 006UMBA 111 (haKTOPH JiFOTH BOJHOYAC.

30UTBIIICHHS] aKTUBHUX 3CYBHUX CHJI MOXE OyTH BHKJIMKAHE 3BEICHHSIM Ha CXUJIaX 1H)KEHEPHUX CIIOPY/I,
BIJICUITKOIO KaBaJbeEPIB, 301IBIICHHSAIM MacH caMmoi TOBINI (HANpUKIIAI, TpH OOBOJHEHHI), 3pOCTaHHSIM
KPYTH3HU YKOCY.

3HUKEHHS CUJI OTIOPY MOKe OyTH BUKJIMKAHE 3MEHIIICHHSIM MIIHOCTI TPYHTY a00 3MEHIIICHHIM 00'eMy
YTPUMYIOUHX Mac.

daxTopu, 31aTHI BUKJIMKATH 111 3MI1HU, TOCUTh YUCEIbHI Ta pi3HOMaHiTHI. Cepell HUX CYTTEBE 3HAUCHHS
MalOTh MPOIIECH BHUBITPIOBAHHS, SIKi CHPHUSIOTh YTBOPEHHIO TPILIMH 1 3HM)KEHHIO OTOpPY IPYHTIB 3CYBY.
[ToBepxHeBi BOJIM MOPIB, PIYOK Ta 03€p MIIMHUBAIOTH MiJIOMIBY CXMIIY 1 YTBOPIOIOTH 3aMaJNHYy, HaJ KOO
CXWJI HAaBHCAE (3MEHUICHHS 00'€eMy YTPHUMYIOUHX Mac). BaxiImBy ponb y 3HIKEHHI CTIMKOCTI CXWIIIB
BIJIIFPaOTh MiA3€MHI BOAM, SIKI MOXYTh PO3YMHITH 1 BAHOCUTH YaCTUHKU IPYHTY MiJ MiJOIIBOIO CXUIY 1
TaKMM YMHOM BUKIMKATH 3CyBU CY(O31iHOTO moxo/pkeHHs. CTIHKICTh CXHJIIB MOXKE 3HHU3UTHUCH TaKOXK
BHACJI/IOK T1POCTATUYHOTO TUCKY BOAM (Ka 30UIbIIYeE M1t04l 3CYBHI CHIIH), JOJATKOBOTO 3BOJIOKEHHS
MaJIOBOJIOTHX TIOPil aTMOC(EPHUMH Ta TOCIOAAPCHKHUMHU BOJAMH, TOCHOJAPCHKOI MISUTBHOCTI JIOAWHU
(monuBH, TocmoAapuuii BOJOCKUA, OyAIBHUIITBO Ha CXHJIAX, MiJCiuKa CXWUJy MpU OYAIBHHUITBI HUIAXIB,
PO30PIOBaHHS TEPUTOPIi), BIVIUBY CEHCMIYHKX SBUII T iH.

J111s po3poOKH MPOTU3CYBHUX 3aX0/11B BYKJIIMBO 3HATU OCHOBHI (POPMHU MOPYILIEHHS CTIHKOCTI YKOCIB Ta
cxuiiB. Popma 3CyBY € HACHIIKOM CYKYIHOCTI psiy (akTOpiB MPUPOAHUX OOCTAaBMH: HEOTEKTOHIKH,
KJIIMaTy, T€0JIOTIYHUX OCOOJIMBOCTEH CTPYKTYpPH TOBILI CXUITY, 1HKEHEPHO-TE€OJOTIYHUX BIACTUBOCTEH
I'PYHTIB, T'IPOTr€0JIOTTYHUX 0COOIMBOCTEN BOJOCTOKY, PEXUMY IPYHTOBUX BOJ 1 T.11. BusiBineHHs npuyuH
3CYBY J03BOJIsI€ HAWOLIbII €(h)eKTUBHO OOPOTHUCS 3 HUM.

¥V 3anexxHocTi Bia puuuH 3c¢yBiB M. M. MacnoB Buaiise Taki opMu NOPYHIEHHS CTIMKOCTI CXHJIIB:

- oOBasu Ta BUBaIM (puc. 8.3, a) BUHUKAIOTh Y )KOPCTKHUX MOPOJax MpU KPYTUX YCTyHax 1 pO3BUHYTIH
TPIIIMHYBATOCTI;

- 0OpyIIeHHs 13 3pi30M 1 00epTaHHSIM BUHHUKAIOTh HA CXWJIaX, SKi CKIAJCH] TJTMHUCTUMU IPYHTaMH 3
JIOCTaTHHO OAHOPITHOIO Oy 10BOT0. JIiHIT 3pi3y YKOCY MarOTh KpUBOJIiHIHHKN 00puc (puc. 8.3, 0);

- CKOJI IpH npocifanHi (puc. 8.3, B), 00yMOBIIEHUI BUJABIIIOBAHHSAM 13 TOBILI YKOCY 200 3 H1Oro OCHOBU
CIabKMUX PO3M'AKIIEHUX TMOpPiA Mpocigarodux ado pPO3MOPOKEHHX IPYHTIB, BUTIKAHHSAM 13 CXUITY
TiAPOIMHAMIYHO HECTIMKHUX MiCKIB - IITUBYHIB, XIMIYHOIO Cy(O3i€l0;

- 3CyB CKOB3aHHS (puc. 8.3, I') Ma€ sICKpaBO BUPKEHY MOBEPXHIO CKOB3aHHS 13 3HAUHUM KYTOM MaiHHS
y Oik cxuiy. CkoB3aHHS BiI0YBa€THCS 110 MAJIOMOTY)KHUX TNIMHUCTUX MPOLIApKaX, KOHTAKTY JIBOX IIapiB,
JHIAX TEKTOHIYHUX pO3JIOMiB. BupimanbHy posib TYT 3aBXKIHM BiJIrpa€ BUBITPIOBAHHSA Ta 3MOYYBAHHS
BOJIOIO TIOBEPXHI CKOB3aHHS;

- MOKPUBHI 3CYBH CIOB3aHHsS (puc. 8.3, 1), 32 SKUX pOJIb NMOBEPXHI CKOB3aHHS BUKOHYE MOBEPXHS
KOPIHHUX TMOpiT;

- oOrutnBaHHA (puc. 8.3, €) BUHUKAIOTh IPU MEePEMIIEHH] IO CXUTY CUIIbHO 3BOJIOKEHHUX 3EMIISIHUX Mac,
K1 32 XapaKkTepoM OJIM3bKi J10 cemto. YacTo Bii0yBalOThCS y MICISIX BUXO/IB IPYHTOBUX BOJ-/KEPEI.

3axou mo0 00pOoTHOH 31 3cyBaMU MOKYTh OyTH HalpaBJieH] sSIK Ha 30epeKeHHS, TaK 1 Ha MOTINIICHHS
MPUPOJHUX BIACTHUBOCTEH 1 HANPYKEHOTO CTaHy IPYHTIB.
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Pucynok 8.3 — OcHoBHi popmu mopyIieHHs CTiKkocTi 1 nedopmaiii cxuiiB: a —oOBau, BUBAIH; O —
oOpyIIeHHs 13 3pi30M Ta 00epTaHHSIM; B — CKOJ MPHU MPOCiaHHi; T — CKOB3aHHS; 1 — MOKPUBHI 3CyBH
(crioB3aHHs); € — oOrumBaHHs;, 1| — nuLsIX; 2 — KaHal; 3 — piuka; 4 — 3CyBHHI JemIoBid

30epeKeHHI0 MEXaHIYHUX BJIACTUBOCTEH IPYHTIB CIpHsE PEryllOBaHHS MOBEPXHEBOTO CTOKY
(ymamryBaHHS 37MBOBOi KaHaji3allii, HaripHUX KaHaB, MNPOTUQIIbTpaLiiHE OJSITaHHS YKOCIB),
3arnoOiraHHs BUTOKY 13 BOJOMPOBIAHUX Ta KaHAI3AIHHUX MEPExK.

Jlnist 30epeKeHHsT HAlpYyKEHOTo CTaHy YKOCIB HEJIOMYCTHME ITiIpi3aHHs X MPH BIAIITYBaHHI NUIAXIB;
BEJIMKE 3HAYCHHS MaIOTh Oepero- Ta THOYKPIIMIOBaIbHI pOOOTH B MEXaxX AUISHKHU, 110 MPUIISTAE O CXUITY
nHa piku 200 Mopsi. HeormycTiMo 3BOANTH BaXKi CIIOPY/IM B MEXKaX BEPXHbOT YACTUHH CXHJIIB Ta MOOIH3Y
iXHBOT BEpXHBbO1 OPOBKH.

[TominmuTy MexaHIYHI BJIACTUBOCTI TPYHTIB Ha CXWJI MOXHA 3a JOIMOMOTOI0 OCYIIEHHS (JIpeHax,
eJleKTpoocMoc, BunamoBaHHs). 11[o0 3MiHMTH HampyXeHMH CTaH TOpiJ, M0 CKIaJalTh CXHWIH, B
CTIPUSTIINBY CTOPOHY KOPHCHO 3MEHIINTH KPYTU3HY YKOCIB. Y THX BHIIAJKaX, KOJH BUAAIHTH ITOPOIH 3
BEPXHBOI YaCTUHU HEMOXJIUBO (IIPU HAsBHOCTI TUX UM 1HIIUX CIIOPY[), pOOJISATh 3aBaHTAXXEHHS HUXKHBOI
YaCTUHU CXUJTY MIOPOJIaMH, SIKi IOCTaBIISIIOTHCS 3 Kap'epy. st yTpuMaHHS IPYHTIB BiJl 3CYBY 3aCTOCOBYIOTh
HiAMIpHI CTIHKH, YAEP)KYI0Ul AIbOBl KOHCTPYKIIi1, aHKEPHI IPUCTPOI.

7.7. 3pyumieHHs ripcbKHuX nopia
BuiiMaHHS KOPUCHUX KOMAaJIMH 13 HaJap 3eMJll BUKIUKAE MOSBY MOPOKHUH Yy TOBIIAX T1PCHKUX MOPIJ.
[TosiBa BUpOOIEHUX MPOCTOPIB CHPUUYMHIOE OMYCKAHHS BHILENIEKAYMX TIPChbKHUX 1opif. Moro Ha3suBaroTh

3pYIICHHSIM.

Ha moBepxHi 3'iBAsieTbcs MyJbAa 3pYLICHHS — KOPUTONMOAIOHA HU3HMHA, PO3MIpH SKOI B TUIaHI
MIEPEBUIIYIOTh PO3MIPH BUPOOIEHOTO MpocTOpy. OTKE, BIUIUB 3pYIIECHHS MEPEIAETHCS YBEPX MM IEIKUM
KYTOM.

3pylieHHs rpchbKUX NopiA y OLIBIIOCTI BUMAKIB HE € IPOLIECOM OOBaTIOBAaHHS SIKOTOCH iX 00'€MY, BOHO
MPOSIBIISIETHCS Y BUIJISLII BUTHHY TUIACTIB.

BenuunHa OCiflaHHSI 3€MHOI TIOBEPXHi B MeXaX MyJbIH 3pyIIEHHS HEOJHAKOBA. li MakcUMaibHa
BeIMYMHA (B LEHTPAIbHIA YaCTHHI MyNbau) aocsrae Ha JloHOaci mpu mMoioromy 3ajsiraHHi IUIACTiB
50—60% moTyXHOCT1 BUPOOJIEHOTO IJIacTa, a MpU KpyTomy (KyT majaiHHs Ouibiie 45°) — 30—50% Tiel
K TOTY>KHOCTI.

XapakTtep 3pyIIeHHs TIPCHKUX MOP1T BU3HAYAETHCS:

- OTY’KHICTIO IIapy KOPUCHUX KOMAJIHH;
- IapaMeTpamMu NpocTopy MiA3eMHOI BUPOOITKH;
- KYTOM 3CYBY T'ipCbKHUX MOPIiJ;
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- CTYIICHEM 3aIIOBHEHHSI BUPOOITKH OPOKHBOIO TIOPOOIO TICIIs 3aBep-LICHHS JOOYBaHHS;
- TE€OJIOTTYHOIO CTPYKTYPOIO MOPi, IO MEPEKPUBAIOTH BUPOOKY;
- IIBUKICTIO BUIMKH 1 3ac00aMi BUPOOHHIITBA POOIT.

TpuBamicTe mporecy 3pyLIeHHS 36MHOI IOBEpXHi, KU HPOSBISAETHCS K Y BEPTHKAIBHHUX, TaK 1y
TOPU3OHTANBHUX JAedopMallisix, 3aJeXUTh TOJOBHUM YHMHOM BiJ INIMOMHU PO3POOOK 1 MOXe OyTH Bif
JEKUTBKOX MICSIIIB JI0 IEKIIBKOX POKIB.

[Ipu npoexTyBaHHI OYIMHKIB Ta CIOpPYd Yy paloHax TipHUYMX pPO3pOOOK Tpeba ypaxoByBaTu
MOXJIMBICTh BHHUKHEHHS 3Ha4HMX aedopmaniii nux crnopyn. OcigaHHS cHOpyA, IO 3HAXOIATHCS B
LHEHTPaAJIbHI YacTHHI MYJbAW 3pYIICHHS, BiAOyBaeThCcs OunblI-MeHII piBHOMIpHO. Crnopyau, IIo
3HAXOIAThCA B MeKaxX 30BHINIHBOI YaCTHMHU MYJIbJAM, 3a3HAIOTH HEpiBHOMIipHUX aedopmauiit. [Tpu
PO3pOOII KPYTOMAAAIOUYHX TUIACTIB 3'ABIISIOTHCS TOCUTH 3HAYHI TPIIIMHA HA 3€MHIM MOBEPXHI, SKi MOXKYTh
MPU3BECTH JI0 MOBHOTO PYHHYBAaHHS CIIOPY.

KOHTPOJIbHI 3AITMTAHHA

1. I1{o Take iHXkeHEepHO-TeooTiuHi mponecH? IXHi OCHOBHI 0COGIMBOCTI.

2. SIxi ¢axTOopH BUKIMKAIOTH YIIUILHEHHS TPYHTIB BHACTINOK 30iibIIeHHS THCKY? SIK MPOXOAWUTH
yIIIIbHEHHS?

3. o po3yMmirOTh Mij] MPOCigatouuMu rpyHTaMu? SIKi IpyHTH A0 HUX BiAHOCATHCS?

4. lle B YKpaiHi pO3MOBCIOJIKEH] MPOCiat0ui IPyHTH?

5. Ha3BiTh OCHOBHI XapaKTEpPUCTHKH HPOCAIKOBOCTI IPYHTIB. IXHs (i3uuHa CyTh, CIOCOOK BU3HAYEHHS.

6. IlpuunHu NpOCaaKOBOCTI JIECOBUX I'PYHTIB. DAKTOPH, SIKI CHPUUMUHAIOTH BAHUKHEHHS MPOCIJaHHS.

7. Buau 3aM0ouyBaHHS TPOCIJAI0UHX IPYHTIB 1 MOXKIIHBI (POPMHU 3BOJIOKEHOT 30HH.

8. Ilo Take siBuIIe HaOyXaHHA? Y SKUX I'PyHTaX BOHO BUHUKA€E?

9. XapakTepucTHKN HaOyXaHHS Ta 3CiJaHHS TTUHUCTUX IPYHTIB.

10. Ilo Take cydo3is? Ii Bumm.

11. Sxy poboTy BuKoHye MexaHiuHa cy(}o3ia? 3axoau 60pOTHOH 3 HETO.

12. By1iBHUIITBO HA 3aKapCTOBAHUX TEPUTOPISIX. SIK BOHO 3aJI€KUTh BiJl CTYHEHS PO3YMHHOCTI T1PCHKUX
nopia?

13. o Take mmByHH? Y yoMy mosisirae HeOe3Meka 3ycTpiyl 3 INIMBYHaMU Hpu OyIIBHUITBI?

14. B saxux rpyHTax BUHUKA€E MOPO3HE 31MMaHHsA? Sk 3aieXuTh TTMOMHA 3aKyiaaHHs pyHIaMEHTIB BiJl
L[bOTO sBUILA?

15. SIki oCHOBHI YMOBH, IPUYMHHU Ta (PAKTOPU BUHUKHEHHS 1 PO3BUTKY 3CYBIB PI3HUX THUITIB?

16. OnuiIiTh OCHOBHI 3aX0AM Ta 3aCO0H, K1 3aCTOCOBYIOTBCS AJIsl cTabLIi3allli CXUIIIB MPH Aii PI3HUX
(hakTOpIB CIIOB3aHHSI.

17. OcHOBHI TUIH 3CYBIB 1 popMu perbedy 3CyBHUX CXUIIB.

18. 1o Take 3pyiIeHHs TipChKUX TOpia?

Tema 8. OXOPOHA HABKOJIMIIIHBOT'O CEPEJIOBUILIA

8.1. 3araJbHi BiToMocCTi PO 0XOPOHY MPUPOTHUX BOJ

HaBkonuiHe cepenoBuile BKIOYa€e B ce0e yci eJIeMEHTH IPUPOIU, Y TOMY YHCII1 1 3MiHEH1 AiSUTbHICTIO
JIOAMHU. BUKITIOUHO BENMMKUI BIUIMB Ha Horo ¢oopMyBaHHS HaJal0Th MIPUPOJIHI BOJH, K IIOBEPXHEBI, TaK
1 MiA3€eMHI.

V Hamiii KpaiHi IpOBOJATHCA INIAHOMIPHI T'IPOr€0JIOTIYHI Ta IHXKEHEPHO-TEOJIOT14H1 TOCIKEHHS 115
BHUBUEHHS BIUIMBY JISJIbHOCTI JIFOJIMHU HAa HABKOJIMILIHE CEPEIOBUIIE, B TOMY YHCHI 1 HA MPUPOAHI BOAH.
CcdopmyBarnocss HOBe HaIpaBJIEHHs Y T1IPOreoJiorii — TEeXHOTE€HHa TiJpOoreosoris, sika BUBYAE 3MIHY B
HaBKOJIMIIIHbOMY CEPEIOBUIII IT1J1 BIUVIMBOM TPHUBAJIOT €KCILTyaTallii BOJOTOCTIOAAPCHKUX CHCTEM.

Bukopucranss, 30epexeHHsI 1 BIATBOPEHHS MPHUPOJHHUX PECypcCiB, BKIIOYAIOYM 1 MPUPOAHI BOJH,
PErIaMeHTYEThCS 1 3HAXOAUTHCS 1] KOHTPOJIEM JIep>KaBHUX OpraHi3arliil.
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VY 10isisix 0XOpOHH MPICHUX MMiI3€MHUX BOJ, 3200POHSETHCS (32 PiIKMM BUKITIOYSHHSIM) IX BUKOPHCTAHHS
JUTsl TOTPeO, HE MOB’ I3aHUX 3 TOCIIOIAPCHKO-MIUTHUM BOIOTIOCTa4aHHAM. [Tomryk 1 po3Bijika Mi3eMHUX BOJI
JUTSL BOJIOTIOCTAYaHHs, a TAKOX OYpiHHS OKPEMHUX EKCIUTyaTalliiHUX Ha BOJY CBEP/JIOBHH BUKOHYIOTHCS
TUTBKUA 3 JIO3BOJIY TEPUTOPIAIbHUX TE€OJIOTIYHMX YCTAHOB 1 3@ MOTO/PKEHHSIM 3 OpraHaMu CaHITapHOTO
HarJsiy.

OxopoHa NpUPOAHHUX BOJ CTA€ BAXKIMBOIO MpoOieMoro cydacHOcTi. [1il 0XOpoHOIO BOA PO3YMiIOThH
3aKpiIUIeHy B 3aKOHOJABCTBI CHCTEMY JIEPKaBHHUX Ta CYCHUIBHHX 3aXOJliB, CHPSIMOBAaHY Ha 3amo0iraHHs
3a0pyJHEHHIO, 3aCMIYE€HHIO, BUYEPIIaHHIO BOJ Ta OpraHizamii palioHaJbHOTO BUKOPUCTAHHS BOJHUX
pecypciB s 337J0BOJICHHS TOTPEO HAPOTHOTO TOCIIOIAPCTBA 1 3a0e3MeueHHs MaTepialbHIX, €KOJOTIYHIX
1 KyJIbTYPHO-03/IOPOBYUX 1HTEPECIB HACEIICHHSI, @ TAKOXK HA JIIKBI/IAIIIF0 HETATUBHKUX SIBUIIT 1 TOJIIIIIICHHS
CTaHy BO/I.

3a0pyTHEHUMHU BU3HAIOTHCS BOJHI 00'€KTH, SKIIO CKJIAJ 1 BIACTHBOCTI BOJIW 3MIHWJIUCS B pe3yibTaTi
BIUIMBY a00 BUPOOHUYOI AiSTILHOCTI Y MOOYTOBOTO BUKOPUCTAHHS HACEIEHHSM JI0 TAKOTO CTYIEHS, KOJIU
BOJIHI 00'€KTH CTalOTh YaCTKOBO a00 MOBHICTIO HEMPUIATHUMHU JUIS OJHOTO 3 BUIB BOJOKOPUCTYBAHHS.
Jl>xepena 3a0pyHEHHS MOKYTh OyTH Pi3HUMH - 11€ 1 HEOUHINEH] CTIYHI BOJU, 1 HEMPABUIILHE 3aXOPOHEHHS
palioaKTUBHHUX BIAXOMiB, 1 Ckuau 3 cyldeH HadpTu. Dakt 3a0pyaHEHHS BOJA BCTAHOBIIOETHCS abo
iHciektopamu Jlep>kaBHoi exosoriunoi iHcmekuii Minekomorii Ykpainu, abo mocagoBUMH 0ocoOamu
CHeIiaJIbHO YIIOBHOBA)KEHUX OPraHiB 1HIIMX MIHICTEPCTB Ta BIIOMCTB BiJMOBIIHO A0 X KOMIIETEHIII.

[Tig 3acMideHHSIM PO3YMIETHCS IPUBHECEHHS Y BO/IHI 00'€KTH CTOPOHHIX MPEIMETIB 1 MaTepiaiiB, 0
IIKIJUTMBO BIUTUBAIOTh Ha CTaH BoJ. Lle Moxke OyTu AepeBuHa, KOpa, OyIiBEIbHE CMITTS, METaI00pYXT,
iHIII BUpoOHMYI 2060 moOyTOBI Biaxoau. B maHoMy BUNaIKy SKiCTh BOJI 3MIHIOETHCS TIOCTYIIOBO, aJie HE JI0
TaKOro CTYIEHS, 110 BOAHI 00'€KTH HE MOXKYTh OyTH BUKOPUCTAHI 32 MPU3HAUYCHHSM. 3aCMIYCHHSI B TIEPIIY
Yepry BILUTUBAE HA PYCJIO PIYOK 1 MEPEHIKOHKAE CYAHOIIIABCTBY.

Buuepnanns xapakTepusyeThes a00 KUIIbKICHUM 3MEHIIIEHHSIM TPUPOIHUX 3aMaciB BOAHM Yy BOJOMMHUINAX
1 JoKeperax BHACIIIOK HEMPABOMIPHUX Aii a00 K MPUPOTHUX CTUXIHHUX SBUII, YA 3HAYHUMHU SKICHUMU
3MIHaMH B pe3yJbTaTi XIMIYHOTO, palialliiHOTO 3a0pyIHEHHS 10 TAKOTO CTYIEHS, 10 BOJla HE MOXe OyTH
BUKOPUCTaHA I BOJOKOPHCTYBaHHS. B OCTaHHHOMY BHUNQJKy BHYCPIAHHSI € BUIIOK (POPMOIO
3a0pyaHeHHs] BogoWMuIl. [ OXOpOHW BOJ BiJ BHYEpPHaHHS BCTAHOBIIOIOTHCS BOJOOXOPOHHI 30HHU, a
TaKOX 311 CHIOIOTHCS JIICOMENIOPATHUBHI, IPOTUEPO31iHI, FAPOTEXHIYHI Ta 1HII 3aXO0/H.

[lepenik OCHOBHHMX BOJIOOXOPOHHHUX 3axoAiB mogaHo y Boanomy kozaekci (BK) YVkpainu (pozain 1IV),
SIKAWA MICTUTB yC1 OCHOBHI 3aXO0/H, III0 BUMPaBAaiu cebe Ha mpakTulli. Jlesiki OXOPOHHI 3aX0/IH € 1 B 1HIITUX
npasBoBux npunucax BK Vkpainu.

3axoamu, CIIPSIMOBAaHUMH Ha OXOPOHY BOJI, €:

- BU3HAUEHHS TEPUTOPIi 31 CTIeliaTbHUM BOJIOOXOPOHHUM PEKUMOM KOPUCTYBAHHS;

- 3aX0/IM 11010 OXOPOHU BOJ Y TIPOILIeCi BUPOOHUYOI Ta 1HIIOT TOCMIO-AapChKO1 AisUIBHOCTI;

- 3aX0AM HIOJ0 3amo0iraHHs MIKIIJIMBUM JisSIM BOJI Ta aBapisM Ha BOJHUX 00'ekTax 1 JikBimamii ix
HAaCJIJIKIB.

Jlo 4ncna OCHOBHHMX BOJOOXOPOHHHX 3aXOJIiB BITHECEHi: YTBOPEHHS BOJOOXOPOHHUX 30H (cT. 87 BK
VYkpainu), npudepexHuX 3aXUCHUX CMYT, 30H CaHITapHOT OXOPOHH, CMYT BiJIBEJCHHS, TEPUTOPIi Ta 00'€KTH
IIPUPOJHO-3ATIOBITHOTO (OHy, OEperoBMxX CMyr BOJHHMX HUIAXIB TOIIO (TaK, BOJOOXOPOHHI 30HHU
YTBOPIOIOTHCS ISl HAUOUTBIT CIIPUATINBOTO PEKUMY BOJHUX OO0'€KTIB, @ TaKOXX 3MEHIIIEHHS KOJWUBaHb
CTOKY B3/IOBX PiK, MOPiB, HABKOJIO 03€p, BOJOCXOBHII] Ta 1HIIUX BOJOWMHII]); OOMEXEHHS TOCTIOAAPChKOT
TISUTBHOCTI B IPUOEPEIKHUX 3aXMCHUX CMyraX HaBKOJIO BOJOWMHMII Ta Ha OCTpoBaxX. Ha oXopoHy BOJHUX
pecypciB cIpsIMOBaHi 1 Jieski 3a00pOHHI MpUNcH — 3a00pOHA BBEJICHHS B /110 MIAMPUEMCTB, CIIOPY[ Ta
1HIIUX 00'€KTIB, 10 MOXKYTh BIUTMBATH HAa CTaH BOJM; 3a00pOHA CKUJAHHS Yy BOJHI O0'€KTH BIIXOMIIB 1
CMITTsI; 3a00pOoHa MiIPUEMCTBAM 1 TPOMAJsiHaM 3a0pyIHIOBATH, 3aCMiYyBaTH MOBEPXHI BOJ03a00piB,
JIbOJIOBOT'O TIOKPUBY BOJIOMMHUIIL, @ TAKOXK MOPIB, iX 3aTOK, TMMaHiB BUPOOHUYUMU, TOOYTOBUMHU Ta IHIIUMHU
BIJIXO/1aMH, CMITTSIM, HAPTOBUMH, XIMIYHUMH Ta IHIIUMH 3a0pyIHIOIOYMMH PEYOBUHAMM Ta 1H.

OxpemMuM HanpsiIMOM OXOPOHHU BOJ € 3a0e31eUeHHs BOJIHOCTI PI1YOK, 3a00IraHHs iX BUCHAKEHHIO. 3 LI€I0
METOI0 3aKOHOJIAaBCTBO Mepeadavac 3/1iiCHEHHS KOMILIEKCY 3aXO0/IiB, 1110 BKIIIOYAE:
- CTBOPCHHS MPUOEPESIKHUX 3aXUCHUX CMYT;
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- CTBOPEHHSI CIEIliali30BaHUX CIYXKO MO JOTIIALY 3a piuKaMu, NPUOEPEKHUMHU 3aXHUCHUMHU CMYyraMH,
TIAPOTEXHIYHUMH CIIOPYAaMH Ta MATPUMAHHS iX y HaJI€KHOMY CTaHi;

- BIIPOBADKEHHS IPYHTO3aXHUCHOI CUCTEMHU 3eMJIEPOOCTBA 3 KOHTYPHO-MENIIOPATHBHOIO OpPraHi3alli€ero
TepUTOPii B0103a00DY;

- 3/11liCHEHHSI arpOTEXHIYHUX, arpOJIICOMENIOPATHBHUX Ta TAPOTEXHIYHUX MPOTHEPO3IMHUX 3aX0/iB, a
TaKOXX CTBOPEHHS JUIS OPraHi30BaHOTO BiJIBOJIY IMOBEPXHEBOTO CTOKY BiAMOBIAHUX CIOPY[ (BOAOCTOKH,
MEPeIyCcKy, aKBeAyKHd TOIIO) Tia dYac OyMIBHUIITBA 1 EKCIUTyaTamil NUIAXiB, 3ali3HUIL Ta IHIIUX
IH)KEHEPHUX KOMYHIKAIlIH;

- BIPOBAKCHHS BOJI030€pIrarounX TEXHOJOTIH, a TAKOXK 3I1IMCHEHHS 1HIIUX BOJIOOXOPOHHHX 3aXO/IiB,
nepea0aYeHnX 3aKOHOJAaBCTBOM, Ha IIANPHEMCTBAX, B YCTAHOBAaX 1 OpraHi3ailisxX, pO3TallOBaHUX Y
Oaceiini piukw;

- CTBOPEHHS T1IPOJIOTIYHUX TaM'TOK TIPUPOJIU TOIIO.

3 MeTOr0 3armodiranHs MIKITUBIH A1l BOA MAalOTh BKUBATHUCA CIELIaIbHI 3aX0IH, a CAME:

- 3aly’)KCHHSI Ta CTBOPCHHS JIICOHACA/KCHbh Ha MPUOCPEIKHUX 3aXMCHHUX CMyrax, CXmiax, Oaikax Ta
sapax;

- OyIIBHMUIITBO MPOTHEPO3INHUX, TIAPOTEXHIYHUX CIOPYH, 3eMJISIHUX Ba-JliB, BOAOCKU[IIB, 3aXHUCHHUX
1aM0, BOZOCXOBUIL-PETYIIATOPIB;

- CIIOPY/DKEHHS IPCHAXKY;

- YKpiIJIeHHs OeperiB TOowIO.

8.2. l:kepeJia i BUAU 3a0py/IHEeHHS] IPUPOIHUX BOJ

OcHOBHMMH JIXKepeTamMH 3a0pyAHEHHS IPUPOTHUX BOJ € IPOMUCIIOBI CTIYHI BOAM, KOMYHAJIbHI CTIYHI
BOJIU, CUTBCHKOTOCIIONAPCHKI CTOKH, HadTa 1 HAQTOMPOTYKTH, TOBEPXHEBI CTOKH Ta aTMOC(EPHI OTaIH.

MakcumanbHa KUIBKICTh 3a0pyIHEHHs MOTpaIuiie y MPUPOJIHI BOAM 3 IMPOMHUCIOBUMM CTIYHUMHU
BOJIAMH, SIKi MAIOTh PI3HHUN CKJIaJ Ta BeNHKi 00’eMu. KoMyHaIbHO-TIOOYTOBI CTOKH XapaKTePU3YIOThCS 3
OJTHOTO OOKY BUCOKMM BMICTOM MOKUBHUX PEUOBUH, HEOOX1THUX POCIMHAM, aJi€ 3 IHIIOro OOKY — BMICTOM
MHUIOYHX 3aco0iB, (ekaniif, XBOPOOOTBOPHHX MIKpOOpPraHi3MiB, si€llb TeNbMIHTIB TOmo. CTOKM 3
CUIBCBKOTOCIIOIAPCHKUX YTl MICTATh MIHEPAOTHI Ta opraHiuHi JoOpuBa. [loBepxHEBU CTIK BHOCHUTH
3a0pyIHIOIOU1 PEYOBHHU B PIUKU Ta 03€pa 3 3€Mellb, SIK1 MiIJAI0ThC epo3il (BenuKi Ta ApiOH1 MiHEpaIbH1
YAaCTUHKM), B PE3Yy/IbTaTi YOTr0 3/AIHCHIOETbCS OOMIJIIHHS PIYOK Ta 3aMYJIIOBAaHHS 03€p Ta BOJOCXOBHILL.
BopoliMu 3a0pyIHIOIOTBCS TAaKOK aTMOC(PEPHUMH ONaJaMH, sIKi BUMUBAIOTh IPOMUCIIOBUH 1 TOOYTOBUI
Opyn 3 TEPUTOPiN MIANPUEMCTB, TIPHUYUX BUPOOOK, MICHKUX BYJIHIIb.

Hns mpuknany, 3a 2003 pik y BomoiimMu VYkpaiHH mnoTpamuio mnpubau3Ho 850 Tucsd TOHH
HaTONMPOAYKTIB, MUJILHOH TPUCTA TUCSY TOHH CyJb(]aTiB, MUIBHOH YOTUPUCTA THUCSY TOHH XJIOPUIIB, CTO
TPUALSITH TUCAY TOHH amiaky, CIMJIECAT 1Bl TOHHHU HITPAaTiB, THUCAYA TPUCTA TOHH 3aji3a, COPOK CIM TOHH
1uHKY, 30 TOHH Mifi, 23 TOHHM HIKeNo 1 15 TOHH XpoMmy.

Haii6i1b11 po3noBcroiskeHUMH 3a0pyAHEHHSIMH BOJHUX JpKepen € HiTpuTH (1o 2 I'/IK — rpanuuHo-
JOMYCTUMHX KOHIeHTpaiit), penonu (no 16 I'IK) 1 nadbronpoaykru (mo 10 I'/IK), cnonyku mizi (mo 11
I'’1K), munky (no 10 I'’IK), mapranito (no 50 I'IK). Koni-inaekc (auB. n. 12.1) Boau aecaTKiB MaJluxX pik
VYkpainu csarae Big 2 1o 20 tucsy. Briiue anTponoreHHoOro ¢akropa Ha BMICT a30TY B 3arajlbHOMY 3MICTi
MIHEpaJIbHOTO a30TY B IOBEPXHEBUX BOJAAX JEAKHX PiK ckiaaae 92%.

OcHOBHMMH JKepenaMu 3a0pyIHEHHs MiI3eMHUX BOJ € 0aceiiHu MOOYyTOBHX 1 MPOMUCIOBUX CTOKIB,
TUISTHKYA CKJIQyBaHHS BIIXOJ1B, 3a0pyaHEH! BOJM MOBEPXHEBUX BOJOWMMII, HECTIpaBHA KaHaJli3alliiiHa
Mepexa, HaIMipHEe 3aCTOCYBaHHs JOOPUB Ta OTPYTOXIMIKATIB.

Jlo mpupoIHUX JKepen 3a0pyAHEHHS BITHOCATH JTy’Ke MiHEpaIi30BaHi Mmia3eMHI a00 MOPChKI BOJIH, SIK1
MOXYTh MPOHUKATH Y MPOAYKTUBHHUM NMPICHUIA BOAOHOCHHUI TOPU3OHT NMpPH eKCIUTyaTallii BoJ103a0ipHUX
cnopya (puc. 11.1).

8.3. IinporeoJioriuyHi yMoBH oprani3aiii 30H caHiTAPHOI 0XOPOHH MPHUPOIHUX BOJ
30HM CaHITApPHOI OXOPOHU — 1€ TEPUTOPIi 3 OCOOIUBUM PEKHUMOM, SKi BUKIIOUAIOTh MOXKIIUBICTD
3a0pyJHEHHs Ta MOTIPIICHHS SIKOCTI MPUPOAHUX BOJ. Taki 30HU BIAIITOBYIOTH HABKOJIO YCIX BOA03a00piB,
K1 eKCITyaTyIOTh TIOBEPXHEBI a00 MiA3E€MHI BOAM JJIS TOCTIOIAPCHKO-ITUTHOTO BOAOIOCTauYaHHS.
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ITpoeKT 30H caHITapHOT OXOPOHU CKJIA/Ia€ HEB €MHY YACTUHY KOXKHOTO IPOEKTY BOJOIIOCTAYaHHs, Oe3
SIKOT BIH HE MOKe OyTH 3aTBep pKeHU. [IpoeKT moBMHEH BMINTyBaTH YCTAHOBJIEHI MEX1 30H CaHITapHOL
OXOPOHH 1 MEepeIiK 3aX0/1iB 3 CAHITAPHOT'O O3I0POBIICHHS iX TEPUTOPIH.

[Topsimok Bu3HAYCHHS PO3MIPIB 1 MEX BOJOOXOPOHHHMX 30H Ta PEXHM BEICHHS TOCHOIAPCHKOT
JIsUTBHOCTI B HUX BCTaHOBIIeHUH cT. 87 BogHoro koxekcy Ykpainu ta IloctanoBoro Kabinery MiHicTpiB
VYkpainu Big 8 TpaBusa 1996 p., [ToctanoBoro Ka6inery MinictpiB Ykpainu Big 18 rpynnst 1998 p. N 2024
3arBepkeHni “TIpaBoBUiA peXHM 30H CaHITApHOI OXOPOHU BOJHHX 00'€KTIB”.

30Ha caHiTapHOI OXOpPOHH IOBEPXHEBOTO JDKEepena BOAONOCTaYaHHS SBIISIE COOOI0 TEPUTOPIIO, SKa
OXOIUTIOE BOJOMMHMIIE [UIi BUKOPUCTaHHSA 1 4YacTKoBO OaceiiH Moro skuBineHHs. Ha miii Tepuropii
YCTaHOBIIIOETHCS PEXKUM, SIKill rapaHTye HaJIHUI 3aXHCT JpKeperna BOAOIIOCTa4aHHsI BiJ 3a0pyAHEHHS Ta
3abe3neuye HeoOXiIHI caHiTapHi sKOCTi Boau. Taka 30Ha CaHITapHOI OXOPOHHU CKJIAJAETHCS 13 TPHOX
TOSICIB.

[Nepmmii mosic (TOsIC CYyBOPOTO PEKUMY) OXOILTIOE TEPUTOPIIO Y Micii 3a00py BOAM Ta pO3TALTyBaHHS
BOJIOTIPOBITHUX CIIOPY/ (BOAONpUAMaYi, HACOCHI Ta OYKMCHI CTaHIlii, pe3epByapH). Y Mexkax IbOro mosicy
3a00pOHSETHCA CKUIAHHS OyIb-SKUX CTIYHMX BOJ, a TaKOX KYyMaHHsS, NpaHHS OUTU3HU, BHJIOB pUOH,
BOJOMINA XynoOW Ta iHIII BUAM BOJOKOPUCTYBAHHS, IO BIUIMBAIOTh HAa SKICTh BOJAM; MepeOyBaHHS
CTOPOHHIX 0Ci0, pO3MIIIEHHS KUTIOBUX Ta TPOMAJICHKHX OyIiBellb, OpraHi3allis IpuYaliB IJIaBarOuYnX
3ac00iB, 3aCTOCYBaHHS MECTUIMIIB, OPTraHIYHUX 1 MiHEpaIbHUX TOOPHUB, MPOKIAACHHS TPyOOIPOBOIIB,
BUZI00YBaHHS TPaBil0 YU MICKY, MPOBEJCHHS JHOMOTIMOIIOBAIILHUX Ta IHIIMX OYIiBEIbHO-MOHTAXKHHUX
pobiT, Oe3mocepenqHbO HE TOB'I3aHMX 3 CKCIUIyaTalli€l0, PEKOHCTPYKLIEID YH PO3IIHPEHHSIM
BOJIOTIPOBITHUX CHOPY/ Ta MEPEXK; IPOBEIEHHS I'OJIOBHOI pyOKH JIicCy.

KOHTPOJIbHI 3AITMTAHHA

1. SIki BM 3HAETE 3aXO0/AH 3 OXOPOHU MiA3EMHUX BOJ ?

2. MoxnuBi Jxepena 3a0pyAHEHHS Mi3eMHUX BOJI.

3. SIxi Buam 3a0pyHEHHS MiJ3eMHHUX BOJ BH 3HAETE 7

4. SIxi 3aX0/11 3aCTOCOBYIOTH JJISl ITOTIEPEKEHHS 3a0pyAHEHHS iI3eMHHX BOJ ?

5. o Take 30Ha caHiTapHOI OXOPOHH ?

6. SIki MeX1 30HHM CaHITapHOI OXOPOHU IMOBEPXHEBOI'0 JKepeia BOJONOCTaYaHHs?

7. SIki Mex1 30HU CaHITapHOI OXOPOHU B0J103a00PIB MiA3EMHUX BOA 7

8.4. OxopoHa BojoiiMuil BiJg 3a0pyAHeHb

3a0pynHeHHs BOJOMMHUII BiAOYBA€THCS MPUPOJHUM 1 MITYYHUM HUIAXaMU. 3a0pyIHEHHs OCTYNAIOTh
13 JIOIIOBUMHU 1 TAJIMMU BOJIaMHU, 3MHUBAIOThCS 3 OEpEriB, a TAKOXK YTBOPIOIOTHCA Y MPOIEC BIAMUPAHHS
TBapUHHUX Ta POCIMHHUX OPTraHi3MiB, K1 3HAXOIAThCS y BOJOMMHIIII.

HITy4yne 3a0pyaHEHHS BOIAOWMMUIN €, TOJOBHUM YHHOM, PE3YJIBTaTOM CITyCKY Y HUX HEIOCTaTHBO
OYMILEHUX CTIYHUX BOJ IPOMHUCIOBHUX MIANPHUEMCTB Ta HACEJICHMX MYHKTIB. 3aOpyAHEHHs, SKi
MOCTYNAIOTh Y BOAOMMHUIIIE, Y 3aJIEKHOCTI B X 00’€My 1 CKJIaqy MOXYTb Ha/JaBaTh HAa HbOT'O PI3HUU
BIUIMB: 3MIHIOIOTbCS (DI3WYHI BJIACTUBOCTI BOJIM, 3 ’SBISETHCA 3a0apBlIEHHs, 3allaXxW Ta MPUCMAK;
3 ABIIAIOTHCS TUIaBAaIOYl PEYOBMHM Ha MOBEPXHI BOJAOWMHUIIA 1 YTBOPIOIOTHCS BIJIKJIQICHHS; 3MIHIOETHCS
XimMiuHU# ckian Boau (pH, BMICT OpraHiuHUX Ta HEOPraHIYHMX PEUOBHMH); 3MEHUIYETHCA Y BOAlI BMICT
PO3UYMHEHOTO KHCHIO BHACHTIIOK WOTO BXKUBAHHS JJISi OKHUCIICHHS OPTaHiYHUX PEYOBHH, IO 3’ SBUIINCH;
3MIHIOIOTHCS YUCIIO 1 BUIU OakTepiil (3’ SBISAIOTHCS MATOTEHH1), SIKi 3aHOCATHCSA Y BOJONMMUINE pazoM i3
CTIYHUMHU BoJaMH. 3a0pyIHEHI BOJOWMHINA CTAIOTh HEMPUAATHUMH [JIi MHUTHOTO, a IHKOJM 1 ISt
TEXHIYHOTO BOJIONIOCTAUYaHHs, Y HUX TMHE puba.

HasBHicTh y CTIYHUX BOJAX MIKIUTMBUX PEUOBHH TAJIbMYE MPOIECH CAMOOYHUIICHHS BogoMMHUII. Taki
3a0pyHEHHsS] BUPOOHUYMX CTIYHUX BOJI, SIK CIPKOBOJIEHb Ta CYJIb(iau, 31HCHIOIOTh OTPYTHUI BIUIMB Ha
KuB1 opranizmMu. KpiMm TOro, BOHM € HECTIHKMMH y BOJHOMY CEpPEIOBHIIl, OKHUCIIOIOTHCS 32 PaxyHOK
PO3UMHEHOTO Yy BOJI KUCHIO, MOPYIIYIOUM IIMM KHCHEBUI pexXuM Bojpomuiia. J[o TakMxX ke TSHKKHX
HACJIJIKIB TPUBOAUTH BHUIYCK Yy BOAOHMMUIIA (EHOIMICTKMX CTIYHMX BOJI, 30KpeMa CTIYHUX BOJ
ra30reHepaTopHUX CTaHLIN, XIMIYHUX 3aBOIB, @ TAKOX IMiJIPUEMCTB MANePOBOi MPOMUCIOBOCTI.
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KOHTPOJIbHI 3AIITMTAHHA

. Ha3BiTbh mapamerpu, 1110 BU3HAYAIOTh (Pi3HUHI BIACTHUBOCTI BOJH.

. Ha3BiTh mapameTpw, 1o BU3HAYAIOTh XiMi4H1 BJACTHBOCTI BOJIH.

. SIKi BUMOTH CTaBJIATHCS A0 TOCIIOIAPYO-TTUTHOT BOJH?

. SIKi BUMOTH CTaBIATHCA 0 BUPOOHUYUX BOJ?

. MeToau 06poOKu MpUPOTHUX BOJI.

. @akropu, 110 NPUBOASTE A0 3a0pYAHEHHS BOJOWMHUILL.

. SIki (pakTOpHM BIUIMBAIOTH HA PETEHEPYIOYl MOXKIMBOCTI BOJOWMHUIIL?
. SIkuMu cioco6amMu 3axMILATh BOAOHMMUINA BiJ 3a0pyIHEHD ?

. IlpaBuia cycky CTIYHMX BOJ| Y BOAOHMHUILA.

O 0 IO DN W~

8.5. PexkyabTUBAaLisA TEPUTOPiii, MOPYIIEHUX JiSLJILHICTIO JIIOAUHHA

Po3BigyBaHHS KOPUCHHMX KOMAJMH 3yMOBIIIOE 3a0pyIHEHHS TPYHTIB COJBOBHMH TJIMHUCTUMHU
pO3YHMHAMH, SKi BUKOPHCTOBYIOThH Ml 4ac OypiHHSA CBEPUIOBMH. [PYHTH TpU 1OMY 3aCOJIOIOTHCA i
3a3HAIOTh OCOJIOHITIOBAHHS. AJie HaliHeOe3neuHile 3a0pyTHeHHs BiI0yBa€ThCS TOI1, KOJIH i3 CBEPAJIOBUHU
(GhoHTaHYIOTh T'a3, HaTa YK 3acOJeHI TPYHTOBI BOIH.

[Tigzemue 100yBaHHS KOPUCHHUX KOIAIMH CYIPOBO/DKYETHCS CTBOPEHHIM TEPUKOHIB 1 TEpPUKOHHHUKIB, B
AK1 CKJIQAaroTh MycTy nopoay. Ilig HUX BiABOAATH 3HAYHI IJIOLI POIOYMX IPYHTIB. Bogna Ta BiTpoBa
epo3ii 3MILTYIOTh 3 HUX JIPiOHO3EeM, HEPIAKO 3a0pYAHIOI0YN HABKOJIMIIHIO TEPUTOPII0 TOKCUYHHUM ITHIJIOM.
TepukoHHM BYriUIbHUX IIAXT CaMO3aropsioTbcs 1 poKaMmu 3a0pyJHIOIOTH IMOBITPS OTPYWHHMH ra3zamH.
OcinganHs BUPOOJIECHUX MITPEKIB CIIPUIMHIOE ITPOBAIIM Ha MIOBEPXHI IPYHTY, 110 BUIYYAOTh JIaHY ILIOIIY 3
CLIBCBKOTOCIIOAAPCHKOTO BUKOPUCTAHHS.

Ane HaiOinbIe TOPYUIYETbCS TPYHT NMpH J00yBaHHI KOPUCHHX KOMAJIMH BIIKPUTHM criocoOoMm. Y
TaKoMy pasi MiJ] BiABaJIM WAYTh BEIUKI MO CIIIbIOCIYTiIb.

Binkpure 100yBaHHS KOPUCHUX KOTIAJIHH NPU3BOAMUTH J0 iCTOTHOTO MOTIPIICHHS €KOJIOTIYHOT CUTYaIlii
K Ha BUJIOOYBHMX HIANPHEMCTBAX, TaK 1 HA HABKOJUINHIX TepUTOpifx. [lopymieHHs TiaposoriyHOro
PEXUMY Ha OJTHUX TEPUTOPISX MPHU3BOIUTH 10 BTPAT TPYHTOBUX BOJ] HA 1HIIUX, & TAKOXK JO MiATOTUICHHS
Ta 3a00JI0YeHHS IPYHTIB 1 miArpyHTS. [1i]1 yac 0OBitOBaHHS BITPOM TEPUKOHIB 1 BiIBAJIIB PO3KPUBHUX MOPIJ
MOBITPsI 3a0pyAHIOETbCS MUJIOM Ta razaMu. BojsiHI NOTOKM 3HOCATH IMyXKl MOPOAM B TiAporpadpiuHy
Mepexy. [Ipu poMy 3a0pyIHIOIOTHCS 0aIKOBI i piYKOBI JOJTUHH, 3aMYITIOIOTHCS CTaBH, PIKH, 03€pa, THHE
puba. TexHoreHHe pyHHYBaHHS TPYHTOBOTO IOKPWBY 3MEHIIYE IUIOMNI OpHUX 3eMmenb. JloOyBaHHS
KOPHUCHUX KONAJIWH BIAKPUTHM CIIOCOOOM NOTpedye MEHIIMX BHUTPAT, HDK MIAXTHUM. ToMy yacTka
no0yBaHHS BIAKPUTUM criocoOoM cTaHOBUTH 40—45% 3aranbHoro, rNMOMHM Kap €piB nepeBulyoTs 100—
150 M, a B Kpuomy Po3i — 700-800 metpis.

Bynb-sixe OynIBHMIITBO BHUBOJWUTBH 13 CUIBCHKOTOCIIOJAPCHKOTO Ta JIICOBOTO KOPHUCTYBAaHHS TEBHY
YaCTUHY 3€MeNb. 3 PI3KUM 3pOCTaHHAM ypOaHizalii BeIMKI IUIONI ClIbCbKOTOCHOJAPCHKUX YTiJb
BIJIBOASATH M1 MIChbKE Ta mpoMucioBe OyniBHULTBO. [lopyiryerbes OynoBa IpyHTY 1 IpU CIIOPYXKEHHI
Pi3HUX KOMYHiKaliil — ra3o-, Ha)To-, BOAOIPOBO/IIB, JIiHIH eJIeKTponepeay.

XapakTep BIIHOBJICHHS MOPYIIEHUX 3€MeJTb BEITMKOIO MIPOIO 3aJICKHUTh Bl TEXHOJOT1] mopymieHb. [1ix
Yyac IUIaHYBAaHHS PEKYJIbTUBALIMHUX pOOIT TEXHOJIOTis MOpPYUIEHHS MoXKe OyTH 3MiHEHa 3 METOI0
BHKOHAHHS 36MJICBIIOPSTHUX POOIT.

PexynpTuBaimii miAiasAraoTe yci 3eMil, IO 3a3HAIOTh 3MiH Y penbedi, I'PYHTOBOMY IIOKpHBI,
MaTEpPUHCHKUX Ta MIJCTUJIAIOYUX MOPOJax, Kl BiAOyBarOThCsA ab0 Bke B1AOYIUCS y MpoIleci TpHUYHX,
Oy/iBEeTbHUX, TIPOTEXHIYHUX, T€0JIOTOPO3BIAYBAIBHUX Ta 1HIIKX poOiT. Ciifl peKylIbTUBYBATH TaKOXK
€pOoJIoOBaHl TPYHTH, a 3a BUIMOBIIHMX YMOB IIISXOM 3€MJIFOBAaHHS — KaM STHUCTI MICIS 1 3eMJli 3
HETrJTMOOKUMH Ta HU3bKO-TIPOTYKTUBHUMU IPYHTaMH.

OcHOBHE 3aBJaHHS PEKYJIbTUBAIIIl MOJSATAE B TOMY, MO0 BUKOHATH KOMILIEKC CIEHIAIbHUX POOIT i
3axO0/IiB, IOBECTH MOPYIIEHI 3eMJIi 0 CTaHy, MPUAATHOTO Uil iX BUKOPUCTAHHS y CLILCHKOMY, JICOBOMY,
pUOHOMY TOCIIOApPCTBAX, JJISI TIPOMHUCIOBOTO Ta KOMYHAIBHOTO OYIIBHHIITBA, CTBOPEHHS TEILTMYHUX
rOCHOJApPCTB 1 30H BiANIOYNHKY.
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PexynpTuBallisi Mae coliagbHe 3HAYCHHS y BUXOBAaHHI OEpEXIMBOTO CTABICHHS 0 HPUPOIHHUX
pecypciB, 30KpeMa JI0 3eMelbHHX OaratcTB Ykpainu. [limmpuemcTBa, opraHizaiiii Ta YCTaHOBH, IIO
BHUKOHYIOTh 3TajlaHi BUIIE pOOOTH Ha CUIbCHKOTOCIIOAAPCHKUX 3€MIISIX, JIICOBUX YTIISAX, HAJAaHUX iM Y
TUMYacOBE KOPHCTYBaHHs, 3000B’s3aHiI BIACHUMHU KOIITAMH JIOBECTH IIi 3eMEJIbHI IUISTHKH JI0 CTaHy,
MPUIATHOTO JUI iX BUKOPUCTAHHS 33 IPU3HAYCHHSIM.

[Topymieni 3emiti AOBOJATH O MPUAATHOTO CTaHy B XOJI TipHUYOJ00YBHHMX Ta IHIIMX poOIT, a 3a
HEMOXJIMBOCTI — HE Mi3HIIIE 5K 32 PiK Micis 1X 3aBepIIeHHS, BUKIIIOYAI0UX Tepio]i MPOMEp3aHHs IPYHTY.

8.6. Ilopsiok 3ailicHeHHs peKyJIbTHBALIN

VY mporeci BIAHOBJICHHS MOPYIIEHUX TEPUTOPIN BUAULIOTH JBa €TallM PEKYIbTHBAIlIl: TEXHIYHUN 1
010JIOTTYHHIA.

TexHIYHMN eTan peKyIbTUBALIl — 1€ KOMIUIEKC 1H)KEHEPHUX pOOIT, 10 CKJIa1y SIKOTO BXOISTH:

- 3HIMaHHS Ta CKJIAAyBaHHS POJIOYOro Iapy IPYHTY 1 MOTEHLIHHO POAIOYUX MOPI;

(dhopmyBaHHS BiJIBaJIIB IIAXT, Kap'epiB, a TAKOXK T1APOBIIBAIIB;

- BUPIBHIOBAaHHS MOBEPXHi, BUIIOJIOKYBAaHHS, TEPACYBAHHA Ta 3aKPIIJICHHS YKOCIB BiJBaiiB, OOPTIB i
Kap’€piB, 3aCUIIAHHS IIIAXTHUX MPOBAJIiB, 3aKPIIUICHHS IXHIX OOPTIB;

- XiMiYHa Meioparis TOKCHYHUX IPYHTIB;

- IOKPUTTSI BUPIBHIHOI OBEPXHI IIAPOM POIIOYOrO IPYHTY 200 MOTEHIIIHO POAIOYUX MOPIJ;

- IHmKEHEepHE BIOPSAKYBAaHHS PEKYJIbTHBOBAHOI TEPUTOPIi (ApeHaKHA MEpexkKa, JOPOTH, BUI3IH TOIIIO);

- BUpPIBHIOBaHHS JIHA Ta OOPTIB Kap’€py MPHU CTBOPEHHI BOJOUM.

OOcsar poOIT TEXHIYHOTO €Taly pPEeKyJIbTUBAIil 3aJeKUTh BiJ] CTaHy MOPYIIEHUX 3eMelb 1 BUAY
3aIUIAaHOBAaHOI0  BUKOpUCTaHHA.  JIUIAHKM,  OIATOTOBJIEHI OO0  CTaHy  NPUJATHOCTI  AJs
HECUTbCHKOTOCTIOIAPCHKOTO  BHUKOPUCTAaHHS (M TapKW, BOJOWMH, NPOMHCIOBE Ta KOMYHAJIbHE
6y,[[1BHI/II_ITBO TOIIO) TepelalThCsl BIAMOBIIHUM OpraHizalism y BCTAHOBJICHOMY TOPSIKY. Jinsuku,
MpHU3HAYECHI IS CUIBCBKOTO 1 JIICOBOTO TOCHOJApPCTBA, IICHS TEXHIYHOIO €Tamy peKyJIbTUBAIil
IIOBEPTAIOThCs ab0 MepesaroThCsl BIANOBIIHUM CLIbCHKOI'OCIOJAPCHKUM YU HECLIbCHKOIOCHOJAPChKUM
HiAMPUEMCTBAM JUIS 3[IHCHEHHS 3aXO0/iB 010J0TiYHOI PeKyIbTHBAIlll i MOJANBIIOT0 BUKOPUCTAHHS 32
MPU3HAYCHHSM.

3HIMaHHS POJAIOYOro Mapy IPYHTY — OOOB’SI3KOBE MIPH BCiX BUAAX pPoOIT 13 BUAOOYBAaHHS KOPUCHUX
KonaJiuH, OyJiBHUITBA MPOMMCIOBUX, JKUTJIOBUX Ta KOMYHAJIbHUX 00 €KTIB, AOPIT 1 TAPOTEXHIYHUX
CIIOpY/, a TaKOX TPHU BIABEIECHHI POAIOYMX 3€MENb MiJ TEPUKOHHUKH, BIJCTIHHUKH, JIO)Ka CTaBIB 1
BOJIOCXOBHII[ TOINO. 3HATUN IIAp CKJIaIyloTh a00 BUBO3STh HAa MAJOMPOAYKTHBHI 3€MJIi, pO3MilleH1
HenoJaiiK (epofoBaHi, MilllaHl, COJIOHII Ta 1H.) JJS MOJAJbIIOr0 BIJIHOBJIEHHS POAIOYOCTI MOPYILIEHUX
3eMellb.

Kommiekc 3axoziB 01010T14HOT peKyNbTHUBALli 3€MeNb JJIs CUIbCHKOTOCTIOAApChKOIO0 BUKOPUCTAHHS
BHU3HAYA€ThCS (PI3UKO-XIMIYHUMHM BJIACTUBOCTSAMH MIJCTEISAIOUMX MOPiJ 1 HAHECEHOI'O POJI0YOro mapy
IpyHTY a00 MOTEeHIIIHO poarodoi mopoau. el kommieke oXomoe 3apoBaPKEHHS C1IBO3MIH, HACHUEHUX
KyJIbTypaMH Ha cCHepajbHe JOOpUBO, BHECEHHS MIJBUILEHUX HOPM OpraHiuHUX 1 MiHEpalbHUX JA0OpUB,
MYJIbYyBaHHS TOIIO.

Ha pingnkax, BifBeI€HUX IS TICOBOTO TOCTIOAAPCTBA, OCHOBHUM 010J0T1YHMI BILTUB HA BiTHOBIICHHS
MOPYILIEHUX 3eMelb MaloTh JicOoHacakeHHs. [Ipu miAroToBLi 3€MeNbHOI JUISIHKU Mif JIICOBI KYJIbTYPH
BepxXHiil map 30arauyroTh cujepaTaMu, MyJIbdytoTh. [Ipu cafiHHi BHOCATH 100pHBa.
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