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ITEPEJIMOBA

[Toci6GHMKpO3pOOICHNH BIAMOBIIHO 10 TIporpamMu 3 auciuiuiing "OcHoBH Teosorii" mis 3700yBaviB
OCBITH OCBITHBO-TIPO(ECIMHOTO CTyIeHs: (paxoBUil MOJIOAIINNA OakadaBp, rajly3b 3HaHb 19 ApxiTekTypa
Ta OyHIBHUITBO, crerianbHOCTI 192BbyniBHUIITBO Ta LMBUIRHA 1HXKEHEPIS 3a OCBITHBO-TIPOdeciiHOI0
nporpamoro «OnopsKeHHs OyaiBelb 1 COPY/ Ta OyIIBENbHUN JTU3AIMH
Merta kypcy - o3HaiioMuTH 3700yBaviB OCBITH 3 OCHOBAMH T'€0JIOTii, T1{POTeoIorii i, OCHOBHUM YHWHOM,
[IMPOKUM KOJIOM ITUTAaHb 1HKEHEPHOT T€0JIOT11 JJIsl BUPILICHHS 3aBaHb OyAiBHUIITBA Oy 1IBEIb 1 CIIOPY Y
PI3HUX TEOJIOTIYHHX YMOBAaX, Y TOMY YHMCI Ha JIECOBUX IPOCAJHUX IPYHTAX, IJIMBYHAX, HACHITHUX
IPYHTaX, a TAKOXX Y 30H1 3CYBIB Ta 00J1aCTi MOMUPEHHS MEP3JIOTH Ta KapCTy.
3aBgaHHA  KypCcy - OCBO€HHS  3700yBayaMd OCBITM  TEOPETHMYHHMX 1 MApKTUYHHUX OCHOB
3 re0JIOT1, T1IpOreosIorii Ta IHKEHEPHOI I'e0JIOT1i.

Bosonitoun nianeKTHYHUM METOJIOM Ii3HAHHS, 3100yBadi OCBITUNIOBUHHI 3HATH!
- (i3muni BracTuBOCTI 3emiti;
- OymoBy i ckitan 3emii;
- HaWOUIBII PO3MOBCIOJDKEHI BUAM MiHEpalliB Ta TIPCBKUX TMOpPiA, IX BIACTHBOCTI, YMOBH
YTBOPEHHS, 3QJIATaHHS | BAKOPUCTAHHS B MPAKTHIII OY/IiBHULITBA,
- 1H)KEHEPHO-TEOJIOT1uHY Ki1acudikallito IpyHTiB, iX (Hi3MKO-MEXaHIYHI XapaKTePUCTHKHU;

IH)KEHEPHO — T'€0JIOTI1YHI SBHIIA 1 MPOIIECH.
3100yBayi OCBITUNIOBUHHI BMIiTH:
- nudepeHIIitoBaTH pO3MOBCIOKEHI BUIU T1PCHKUX MOPiJ 3a X eCTeTUYHUMH, (PYHKIIOHAIbHUMU
Ta KOHCTPYKTUBHUMH XapaKTEPUCTUKAMH,
- IudepeHIiIoBaTH PO3MOBCIOKEHI BUIH TPCHKUX MOPiJ 32 X eCTETHYHUMH, (PYHKIIOHATbHIMHA
Ta KOHCTPYKTUBHUMH XapaKTEPUCTUKAMH,
- BMITH BU3Ha4aTu (i3U4HI 1 MEXaHIYHI BJAaCTUBOCTI TPYHTIB, OyIyBaTH reoJOr1YHUI po3pi3

TPYHTIB.



BCTYII

Ak camocriiiHa Hayka Teosoris cdopMmyBalach HANPHKIHIN BICIMHAAISITOTO CTOpiUYs, KOJHU
HAKOMMYMBCS 3HAYHMI 3amac BiIOMOCTEH Mpo 3eMIIto, SBUIIA, sIKI B1IOYBAIOTHCS B Hiii, Ta MOSICHEHb IHX
sBuIl. JleB’ITHaaUATE Ta MOYATOK ABAALATOTO CTOPIYYS MO3HAYAIOTHCS OYPXJIMBUM PO3BUTKOM I'€OJIOTI].
VY neit mepiog Oyio mpoBeneHO Oarato JOCTIKEHb Ta eKCHEeAWIid, CTBOPEHa HAyKOBO OOIPYHTOBaHA
reoJIoTiYHa Teopis. BHACHIZOK IBOro AesKi pO3AiIM TeoJorii BiIOKPEeMWIHCh Y CaMOCTIHHI HayKOBi
IUCUUIUTIHU: MiHepanozito (HayKa TPO CKIAJ, MOXOJDKEHHS 1 BIIACTHBOCTI MiHEpasliB —IPHUPOTHUX
XIMIYHUX CHONYK); Tempoepaghito (Hayka Tpo arperatd MiHepasliB — TipChKi MOPOAM, iX CKJIa,
BJIACTUBOCTI, YMOBH 3aJIsiTaHHS Ta PO3MOBCIOJDKEHHS); icmopuuhny eeonocito (Hayka Tpo Bik 3emi);
ounamiuny eeonocito (Hayka TIpo JWHAMIYHI TPOIECH, SKI BimOyBalOThCs B Haapax 3emuli Ta Ha ii
MTOBEPXHi); riporeoJiorito (Hayka po IMiJ3eMHi BOJIN); IHJCEHEPH) 2€0102i10 Ta 1H.

[o siBnsie cOOOI0 THXKEHEPHA I'e0JIOTis K Hayka? 3aCHOBHHUK 1H)KEHEPHOT Te0JIorii pOCIChKHUIN YIeHU N
@. I1. CaBapeHcbKHi 1aB Take BU3HA4YCHHS: "[H)KEHEpHA I'eoJIoTisl € TEOJIOTIYHO HAYKOI), SIKa TPAKTYyE
MUTAHHS 3aCTOCYBAaHHS TEOJIOTIi 1O IHXKEHEepHOi cmpaBu'. [HmIMMHM cloBaMH, iH)KEHEpHA TI'eOJIOTis
BUKOPHCTOBYE IOCSTHEHHS YCIX TE€OJOTIYHMX HayK /s 3aCTOCYBaHHS 1X B IH)KCHEPHIH NpPaKTHIl
moauHU. Y OyAiBEeNbHIM crHpaBi i JOCATHEHHS BHKOPHCTOBYIOTHCS B 1H)KEHEpHO - OyiBeIbHIH
JISIIBHOCTI JIFOUHU.

IcTopist po3BUTKY iH:KEeHEPHOI reoJ10ril

Sk yxe 3a3Hayaloch, reosoris sk Hayka copmyBanachk Hanpukinii XVIII crtopiuusi, B mepiox
po3may Tak 3BaHOI CHIIMKJIONICAMYHOI HAyKH, sIKa Ha3uBalach Giocodiero.

[Tepmoro kamiTaapHO poOOTOK B 001acTi reosiorii Oyna poboTa BUIATHOTO POCIHCHKOTO ydeHOro M.
B. JlomonocoBa "O cnosix 3emHbIX" (1763 p.), B Kl aBTOp BUAUISIE JIB1 TPYIH CHUII, IO 3MIHIOIOTH 3€MHY
MOBEPXHIO: JII0 30BHIIIHIX areHTiB — JOIly, BITPY, PIYOK, MOpIB, TeMIepaTypu Ta 1H. 1 JiIO
"BHYTPEHHETO ’kapa 3€MHOT0”.

InxeHepHa reosioris BUHMKIIA TPUOJIM3HO OJJHOYACHO B OaraThox KpaiHax. Lle moB’s3aHo 3 moTpedoro
NPAaKTUKU Y 3BEJCHHI CKIIaJIHUX 1HXKeHepHUX cropyA. ¥ BemukoOpuranii i CLHA B kinmi XIX — nouyatky
XX cT. 10 BULIYKYBaHb NpU OYAIBHMILITBI KaHAJIB, JOPIr, 3ali3HULb TA IHIIUX OYAIBEIbHUX 00 €KTIB
Oynu 3amydyeHl HaWOuibIl BigoMi reosiord, Taki, sk B. Cmit 1 Y. bepxmi. YV 1925 p.  Buiinuia
MoHorpadist Himerpkoro BueHOToK. Tepmari “byniBensHa Mexanika rpyHTIB 1y 1929 p. “lmkenepna
reosoris“ K. A. Pexnixa, P. Kamme, K. Teprari.

[lomanpmmii pO3BUTOK IHXKEHEpHOI Teosiorii B Hammil kpaiHi BinoOpakeHuid B mpaugx H. B.
Konomencrkoro, B. A. [Ipuknoncekoro, I. B. Ilonosa, €. M. Cepreesa, M. M. Macnosa Ta iH.

Y pO3BUTKY iH)KEHEpHOI reojorii MokHa BUAUIMTH Tpu eranu. [lepmmit (1923—1945)
XapaKTepU3y€eThCsl BUHUKHEHHSM 1HXEHEPHOI I'e0JIOTii sIK HOBOT HAyKOBOI TUCIMILIIHY, 110 CKJIAJalach 3
IPYHTO3HABCTBA Ta 1H)KEHEPHOI T€OMHAMIKH, TICHO MOB’S3aHUX 3 TUCIUILTIHAMU T€0JIOTIYHOTO HUKITY 1
OyniBenbHUMM aucuumiiHamu. [pyruit eran (1946—1978) BusHauuBcs (opMyBaHHSAM HOBOTO
HAayKOBOTO HAIpsSMYy — PETiOHaJbHOI 1HXEHEPHOI TreoJiorii, MOB’S3aHOT0 3 JOCTIHKEHHSM MAaCHBIB
rpyHTiB. Ha Tpetpomy etami, 3 1978 p., mepen iHKEHEPHOIO TEOJIOTIEI0 CTOATH 3a/1a4l 3 PO3POOKUA TaKUX
OOTpYyHTYBaHb 1H)XCHEPHO-OY/IBENbHOI JISUTBHOCTI, $KI BHUKIIOYAIOTH a00 3BOJATH J0 MIHIMYMY
HETaTUBHI HACIIJIKHA 1H)XEHEPHOT AIsUThHOCTI JIIOJIMHU B JIiTOChEPI.

B Hamr yac ykpaiHcbhka HayKoOBa IIIKOJIA 3 1HKEHEPHOI I'eoJIorii MoB's13aHa 3 IMEHaMH TaKUX YYEHHUX, K
B. I. Bepnazacokuii, O. 3. [lHupokos, A. M. JIpannikoB, M. M. Anekcees.



Posaia 1. OCHOBHU I'EOJIOI'TT
Jlexnist 1.Temal.3ATAJIBHI BUZIOMOCTI ITPO 3EMJIIO

1.1 3emas y kocMiyHOMY npocTOpi

3emist — ojaHa 3 aeB'atr wiaHeT COHAYHOT cucTeMH, TpeTs 3a BiactanHio Big Conus (149,5 MiH km).
Lle HaifOpIIa 3 YOTUPHOX KaM'SHUX TUIAHET, PO3TAIOBAaHUX OyM3bKo 0 COHIL, 1 00epTaEThCsl HABKOJIO
HBOTO 3a 365,26 n0o0m, pyxawuuch i3 MBUAKICTIO 29,7 KM/C 1m0 Maibke KpyroBiii opOirti. [lepion
obepTaHHs HaBKOJO cBO€T oci — 23 rog 56 xB. CoHIIE B CBOIO Yepry— YChOTO OJ{HA 3 COT€Hb MUIbSP/IiB
31poK, sKi yTBOpIot0Th ["anakTuky Yymarpkoro nuisixy (MIeqyHOTo myTH).

Cnipanbha ['anakTuka Uymanpkoro nuisixy — ojHa 3 0ararbox rajJakTUK pi3HOrO po3Mipy Ta Gpopmu,
gk icHyloTh y BceecBiti. Uepes Te, mo Conile 1 3emis po3TaiioBaHi ycepeauHi Hamoi ['anakTuku, To
YyMarpKuil OUIIX HaM 3/1a€THCS HE CHIPAIBHUM CKYITYEHHSIM, @ IPOCTO CMYTOIO 3ipOK, sIKa IMEPEeTHHAE
Hebo.

Uymanpkuii nuisix mae ¢opmy amcka 3 piamerpom Oinsg 100 THc. CBITIOBHX POKIB i TOBIIMHOIO B
1eHTpi aucka Oimst 20 trc. cB. pokiB (1 CB. pik BiAMOBITa€ BiJICTaHi, Ky MPOXOAUTH CBITIO 3a 1 pik, 1m0
JopiBHIOE pubIU3HO 9,6%10'2 kM, a60 9,6 Tpunbitona kMm). CoHIIE pO3TAIIOBYEThCS MPUOIU3HO Ha 3/5
BiJCTaHI Bijg meHTpa Hamoi ['amakTWku 10 i TOHKOTO 30BHINIHBOTO Kparo. Yci 3ipku [amakTuku
00epTarOTHCSI HABKOJIO TaJIAKTHYHOTO IIEHTPY, 1 HAllle CBITHUJIO 3aBepiIye oAuH 00epT 3a 250 MIIH pOKiB,
pyxarouuch 3 WBUAKICTIO 240 kMm/C.

Puc.1.1 — I1nanetn CoHSYHOT CHCTEMH Ta iX CYITyTHUKHU

1.2. ®izu4Hi ocodbauBocTi 3emuri

3emuts, sk 1 1601 mmaHeTd COHsSYHOT cucTeMu, Mae (opMy Kyiri, ajie He TOYHO T€OMETPUYHOI, a JIEII0
CIUTIONIEHO] y HaMpSIMKY TONFOCiB. Taky ¢popMy Ha3uBatOTh c(hepoinoM, a OCKUIHKU MOBEPXHS 3eMIIl HE €
PIBHOIO (MOPCBKI 3amaguHu, TIPChKl XpeOTH), TO TaKy HENMpaBUIbHY T€OMETPUYHY (HOpMy HA3WBAIOTH
reoiIoM.

[lepi cripobu Bu3HaunTH Gopmy 3emii Ta ii 6ynoBy BinHocAThes 10 VI—IV cT. 10 H. €.

I[lepiie HaykoBe OOIPYHTYBaHHS KyJsAcTOCTI 3eMili 3poouB rpenpkuil gpinocod Apucrorens (384—322
p.p. 1o H.e.). Bin yka3yBaB, mo sk6u 3emis He Mana (opMu Ky, TO TiHb, SIKy BOHA BIJKUJIA€ Ha
noBepxHi0 Micsms mpu #Woro 3areMHeHHi, He Oyrma © oOMexxeHa ayroro Koima. Buxoasuum 3 11p0ro,
MOCTiIOBHUK Apuctorensi rpeubkuii yuenuit Epatocden Kipencbkuit (276—194 pp. no H.e.), akuid
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MemkaB B OjekcaHfpii, BIepiIe JTOCUTh TOYHO BU3HAUMB PaJiyc 3eMHOI Kyii. 3poOMB BiH II€ HAATO
OpHUTIHAJILHO, HE TIOKKUIat0uH MOABIp's Onekcanapiicbkoi 01010TeKH, A€ mpaltoBaB 0i0ioTeKapeM.

EKBaTOPIATTBHUN PATIYC ...vvveeerieeireeeireeeireeeveeeeveeesneeenns 6378 kMm.

L 00):157 0):4: £ APPSR 510 mMiH KkM?
BOTHA TOBEPXHS ..vvvveeeeiiiieeeeiiieeeeeiieee e e e eaee e 361 mutH KM?
CYIIA oottt ettt et sbee e 149 muH kMm?
OO'EM e KM3

1Y, 2T I PPPRRR KT
CePEIHS HIUTBHICTD ...veevveeveeniieeireeneeeeveenseeeseensnesseenseennne 5520 xr/m>.
Cepenns NIUTBHICTh TOBEPXHEBUX MOPIM ....veeeneeen. 2700-2800 xr/m>.

CyyaCHMMH JOCIHIUKEHHSIMU BCTAHOBJICHO, 1[0 3€MHA KyJs CKJIAIA€ThCS 3 PALY KOHLEHTPUUHMX
000JIOHOK, SIKi Ha3uBarThCs reochepamu. Yotupu 3 HUX—armocdepa, rinpocdepa, 6iochepa Ta yacTuHa
Jitochepu JOCTYIHI I Oe3MmocepeaHiX CIOCTepe,eHb, a BHYTPIIIHI reocepr BUBUAIOTHCS TITBKH 3a
JOTIOMOT 00 Te0(hi3MUHUX METOAIB—PIi3KHUMHU 3MIHAMH IIBUIKOCT] PO3IIOBCIOKEHHS IPY)KHUX XBUIIb.

Ammocghepa—razoBa 000JI0HKA 3eMITi, TOYHA MEKa KO HE BU3HAYCHA 1 3HAXOIUTHCS MPUOJIU3HO Ha
BUCOTI OIs 3 THC. KM, JIe¢ UIUIBHICTh aTtMocepn Maiike 3pIBHIOETHCS 3 IIIIBHICTIO MIKIUTAHETHOTO
POCTODY.

B armocdepi BuAnAIOTH TpU KOHIEHTpHYHI oOomoHku. Ilepma 3 HUX Big TOBepxHIi
3emii—rtpornocdepa, sgxka oxorunoe noHan 80% 3aranbHoi Macu aTMOc(hepu 1 PO3MOBCIOIXKYETHCS 10
Bucotu 8—15 kM. Jlami iinyTh: crpatochepa—aing 8—15 km 1o 100 kM Ta ioHOChepa.

HaiiGinbime BrumMBae Ha 3MiHEHHs MOBepxHI 3emii arMmocdepa, ii areHTU—COHSYHI MPOMEHI,
eJIEKTPUYHI pO3psAIM, TEeMIIEpaTypHi KOJIMBAHHS, BITE€p, BOJASHA Mapa—BHUKOHYIOTb BEJIHKY I'€OJOTrIUHY
poboTy B Iporiecax pyiHyBaHHS, IEPEHECCHHS TPOAYKTIB pyHHYBaHHS Ta X HAKOTUYCHHSI.

T'iopocghepa —BonHa HecylinbHa OO0OJOHKA, sSKa MICTUTh BOJAY OKEaHiB, MOpiB, 03€p, pIYOK,
JTHOJOBHKIB, MiA3eMHY Ta atMochepHy Boay. [impocdepa HEe yTBOpIOE CYLUIBHOTO IIapy 1 MOKpPUBAE
3eMHYy noBepxHio Ha 70,8%.

I'ipocdhepa—Han3BuyaiiHO BaxIUBUIl reosioriyHuil pakTop B icTopii 3emiti 1 0COOINBO 36MHOI KOPH.
3 omgHoro OOKy, MiJi BIUIMBOM Trifpocdepu BiIOYBaeThCs 1HTEHCHUBHE PYHHYBaHHS TipChKUX MOpiX, 3
JApyroro—BOHAa € TOTY)KHUM YTBOPIOIOYMM (DaKTOpOM, 3aBISKH SKOMYy B MeKax BOJONMMIL
HAKOMHUYYEThCS 3HAUHA TOBILA PI3HOMAHITHUX OCaJiB. Y BOJOHMHINAX YTBOPMIIOCH OAaraTo MiHepajiB Ta
0CaJIOBHX TipchbKUX nopif (pochopuT, raiirt, r1ayKoHiIT, BallHAK, Kpeiaa Ta iH.).

Biocghepa—30Ha XUTTENIAIBHOCTI OPraHi3MiB—TBapUH Ta POCIMH. Y Tiil 4M IHLIIN Mipl BOHa Mae
Micle B atMocgepi Ta 3eMHii Kopi.

HuxHs Ta BepxHS MeX1 ICHYBaHHS JKMBHX OpraHi3MiB BU3HAUalOThCS TEMIIEpATyporo Ta THckoM. Ha
CyIIl HWXKHS ME)Ka iICHYBaHHS KUBUX OpraHi3miB 2—3 kM (okpemi 6akTepii), y MOPChbKUX OaceiiHax—/10
11 xm.

VY cknan oprai3MiB BXOASTh Ounbmie 60 XiMiyHUX eneMeHTiB. lle B OCHOBHOMY KHCEHb, BOJICHbD,
BYTJIeIb, HATpil, KambIlid, MarHiii, kamiii Ta iH. Hajg3BuuaiiHO BenHWKe 3HAYEHHS OPraHi3MiB SK
KOHIIGHTPATOPIB JIEAKUX XIMIYHMX €JIEMEHTIB: BYIJIEI0 Y Topdi, ByTijuli, HaTi, KaJbIliI0 Ta BYTJIELO y
BaIlHAKaxX, Kpeiai, hocdopy y pochopurax. Jlyxe Benuka poib OpraHi3MiB B YTBOPEHHI IpPCbKUX MOPiL
Ta KOPUCHUX KOTAJINH.

Bumesranani 060710HKM 36MHOI Kyl BIAHOCSTHCS 10 30BHIMIHIX reocdep. BayTpimHi reochepu — 11e
mitocdepa, mauTist Ta sapo (nuB. puc. 1.2).



3emua e Jlitocchepa

Kopa N Sy o b
W 5— 10 km
& 1000°C~" 150 = 200xm
. 3500 °C
MauTisa 8 ¥ 3000 kM
4000 °C
30BHILIHA =y 5000km

Yactuna sgpa 5000 °C

BHyTpiwHa
YacTuHa agpa 6371 km

Pucynok 1.2 —bynosa 3emui:

1 — 3eMHa Kopa; 2 — BEpXHsI MaHTIs; 3 — HYDKHS MaHTIs; 4 — 30BHIIIHE SIpO; 5 — BHYTPIIIHE SJIPO

Jlitocepa — BepxHst TBepaa o0osioHKA 3emili, HA3UBAETHCA 1HAKIIE 36MHOI0 KOpOIo (7aT. "mitoc” —
KaMiHb). ToBIIMHA (TOTYXKHICTB) ii HEOJJHAKOBA 1 KOJIMBAETHCA B MEXKaxX 5—6 KM i1 THOM OKEaHiB Ta JI0
70—80 M y ripcbkux paiionax koHtuHeHTiB (['imanai, Tsaub-11lanp Ta iH.). CepeqHs NOTYXHICTb 3eMHOT
KopH 35 KM.

VY mitocdepi BuAiAoTh Tpu nosicu (puc. 1.3). BepxHii 1 mosic cKiagaroTh pisHOMaHITHI 33 CKJIAZIOM
0CaJioBl TIpChKI TOPOAW—TJIMHU, IICKH, BAIHAKW, IWIIMIAHUKA Ta 1H., SKI HECYIUIbBHHM YOXJIOM
MOKPUBAIOTh JiTochepy 3 MmoBepxHi. IIOTyXHICTh 0CaJ0BOro IIapy HEOAHAKOBA 1 3MIHIOETBHCS Bif
OJIMHMLIL MeTpiB (Ha YKpaiHChbKOMY, bantiificbkoMy mmrax Ta iH.) 10 15 kM y 3amaauHax (3axigHo-
Cubipcbka, uinposo-/lonenbka Ta iH.). IinpHICTh ocamoBoro mapy 1800—2500 kr/m?, mIBHIKICTH
PO3MOBCIOIKEHHS CECMIUHUX XBUIIb — 1 —4 KM/C.

OkeaH } MaTepuk { OkeaH
R e
g =
L2
£ 2
<
ropwn opu =4 =
PiBHUHa BHyTpiwHe StnS

Mope

OkeaHiyHa Kkopa Marepukosa Kkopa )

MepexigHa
Kopa

Pucynok 1.2 — BynoBa 3eMHO1 KopHu:
1 —600a, 2 — ocadosuii wap; 3 — epanimuuil wap, 4 — bazanemosuii wiap; 5 — manmis,; 6 — enuOUHHI

PO3MOMU 3 MASMAMUYHUMU KAHA1AMU
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OKEAH

Pucynok 1.3—bynoBa 3emHoi kopu:
1—ocanoBwuii 40X0I1; 2—TpaHiTHHH map; 3—0a3anbTOBUH 1ap; 4—BEpPXHS MAHTIA

CepenHiii mosic 3eMHO{ KOpY CKJIAJA€ThCS 3 MOPiJ TUIY TPAHITY i TOMY Ha3WBAEThCA TPaHITHUM. Bin
HE CYNUIBHHHA 1 PO3MOBCIO/DKYETHCS B OCHOBHOMY HAa KOHTHHEHTAaX, a Ha TJIMOOKOBOJHHX JUISHKAX
OKeaHy - BijicyTHil. CepeHsl MOTYKHICTh TPaHITHOTO MIApy HA KOHTUHEHTaX CTAHOBHUTH OJIM3BKO 15 KM,
y ripcbkux paiioHax — a0 35—40 kM. UlineHicTs nporo mapy —2500—2750 kr/m?, KOHTHHEHTaIbHA
MIBUJIKICTh CEHCMIUYHUX XBUIb—S5,5—6,3 KkM/C. Y CKJIaJli 0Ca0BOTO Ta IPAHITHOTO IMOSCIB TIEPEBAKAIOThH
KpeMHiii (1at. "cimimiym") Ta amomiHii (s1at. "amrominiym"), 1 TOMy iX 4acTto 00'€THYIOTH IIiJ] 3arajIbHOO
Ha3BOIO Ciajb a0 ciayicTchka 000IOHKA.

Huskue rpaHiTHOTO 3aisrae 6a3anbToBuii nosic. Moro notyxkuicts ckaagae 20—30 KM HA MAaTEPUKaX i
5—7 xMm—ix gaoM okeany. [inbHICTE 3MiHIOETRCS B Mekax 2750—3000 kr/m?, MBUAKICTH CEHCMIYHUX
XBHIb—6,1—7,4 KM/C.

Buninstore aBa Tunum Jitochepu: OKEaHIYHMA Ta MarepukoBui. Kopa MaTepuKOBOrO THITY
CKJIQJIa€ThCS 3 TPAHITHOTO MIAPY MOTYXKHICTIO 10 35 KM, BKPUTOTO Ha OKPEMHUX JIJSHKaX (MPOTHHAaX)
0CaJI0BUM YOXJIOM HOTYXKHICTIO 10 15 kM 1 Ounblie. B okeaHiuHiit Kopi rpaHiTHUH 11ap BiACYTHIH 1 3eMHa
KOpa CKIIQJA€ThCs TUIBKH 3 0a3albTOBOTO IIApy, BKPUTOTO 3BEPXY TOHKUM 4OXJOM (He Oinbmie 1 km)
0CaJIOBUX TIOPI/I.

XiMIYHI aHaJi3¥ MOKa3aJIH, 10 OuIbIine HiX Ha 98% Maca 3eMHOI KOpU CKIIAJAETHCS TUIBKU 3 BOCBMHU
eneMeHTiB (nuB. Tabm. 1.1). Pemry cknamgarots npubnusno me 10 enemenTiB. Ha nomro iHmmMX npumnanae
0,353%. Cnig BiO3HAYUTH, IO Yy PI3HUX aBTOPIB JOJS THX YK IHIIMX EJIEMEHTIB Yy 3€MHIH Kopi
HEOJIHAKOBA, alie BIAPI3HAETHCS HE CYTTEBO.

Tabmums 1.1 —XimiuHu# CKIa1 3eMHOT KOpU

Enement CumBon Maca, %
1. Kucens 0 46,5
2. KpemHiit Si 25,7
3. AmroMiHIi Al 7,65
4. 3anizo Fe 6,24
5. Kanpiit Ca 5,79
6. Harpiit Na 1,81
7. Kamniit K 1,34
8. MarHiii Mq 3,23
Pemrra - 1,74

MaHTisi—I1e cyIiibHa 000JI0HKA, 10 3aJIsArae 0e3MocepeHbO i 0a3aJIbTOBUM IOSCOM 1 BIACTUBOCTI
SIKOT P13KO BIJIPI3HAIOTHCA Bij JiTOChEpH.



VY Hill BUAUIAIOTH BEPXHIO MaHTit0 10 ruOuHu 900 kM Ta MaHTiro— 10 raundunu 2900 kM.

BepxHs yactuHa MaHTii oTyxHicTIO 01u3bK0 900 KM Ha3WBAETHCS MEPIOTUTOBOIO 30HOIO Yy 3B'A3KY 3
MepeBaKaHHAM Y 11 CKJIaJli yIbTPAOCHOBHUX a00 JIY>)KHUX PEYOBHH.

HwxHs yacTrHa MaHTIi MOTYXHICTIO O0aM3bk0 1900 KM Ha3MBA€THCS PYAHOKO 30HOIO, Y CKIIAIl SKOT
Oararo 3aji3a, HIKeJI0, KPEMHIIO Ta MarHio.

HlinpHiCT peyoBwHM B IIill 30HI pgocsrae 4700—9400 kr/m?, tuck cranoButh 134 ITla, a
temneparypa—2800—3800°C.

Anpo 3emuni nounHaetses 3 raubuan 2900 kM, Mae paniyc 3470 kM. BoHo HeomHOpimHE 3a CBOIM
CKJIaJIOM, 1 B HbOMY BUJUIAIOTH 30BHIIIHE sApo— 3 rnubunu 2900 kM 1o 4980 kM, BHyTpimiHE — 3
rmbuan 5120 kM 10 1ieHTpa 3emiti Ta IpoMiKHY 30HYy—4980—5120 km.

JloOpa enexkTponpoBiIHICTh Ta BUCOKA HILIBHICTD siapa (Bix 11500 mo 17300 kr/m*) maroTh MijCcTaBy
BBaXAaTH, IO BOHO CKJIQJICHE HIKEJIeM Ta 3ajJi30M 3 JIOMIIIKaMHU CIpKM Ta KpeMHe3emy. ToMmy HOro
Ha3uBalOTh 11e "Hade" BiJ JJATHHCHKUX CHMBOJIIB IIUX elleMeHTIB. Tuck y nentpi 3emii gocsrae 350 I'Tla
(3500 tc/cm?), a TemmepaTypa—3800—4000°C.

SAxmo Oparm xiMivyHME ckian (rimoreTwuHmid) 3emiii B muiomMy, To Outemie sk Ha 98% BoHaA
CKJIQJIA€THCS TEXK 13 BOCBMH €JIEMEHTIB, aJie CIIBBIIHOIICHHS iX HE Take, K y JiTochepi (muB. Tadm. 1.2).

Tabmuns 1.2 —XiMmivauii ckiag 3emiti

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

TennoBa eHepris 3emMil Mae BHYTPIIIHE Ta 30BHIIIHE MOXOMKEHHSA. OCHOBHUM JDKEpEIOM
BHYTPILIHBOTO TEIJIa € €Hepris pajloaKTHBHOIO pO3MaJy XIMIYHUX EJIEMEHTIB Yy HaJpax IUJIaHETH.
30BHINIHE JHKEPETIO HAIXOKEHHs Teria—rpoMenucta eHeprisa Conns. KoxkHa guistHKa TOBepxHI 3emiti
wiomero 1 cM?, sika opieHTOBaHa NepHeHIUKYIApHO mpomeHsM CoHI, ofepxkye 3a xBwinHY 8,13 Jx
Teria. Ll BenmuurMHA HA3UBAETHCA COHSAYHOIO IMOCTIHHOM. Ycbhoro 3a pik 3emis onepxye Bia CoHus
6mu3pko [k Teruia, mo ckianae 99,5% eHeprii, sika HOCTYIAE B 3eMHY KOPY.

KOHTPOJIbHI 3AITUTAHHA

. BuznauenHs iH)XeHEepHO1 reoJIorii 1 Ta OCHOBHI 3a/adi.

. SIxi reosIoTi4HI HayKHU BXOJSTH J0 CKJIAy Kypcy?

. lIlo moBWHEH 3HATH 1 BMITH 1HXeHEeP-OyaiBEeIbHUK, BABYMBIIHN KypcC?
. Ha3BiTh OCHOBHI eTanu po3BUTKY I'€0JIOTIi Ta IHKEHEPHOi I'€0JIOTii.

. Slkum unnom Epatocen Bu3zHauuB paziyc 3emui?

1
2
3
4
5. OcHOBHI TinoTe3u Mpo nMoxomkeHHss COHSYHOI CUCTEMH Ta 3eMITi.
6
7. bynosa 3emii. Ha3BiTh 30BHiIIHI Ta BHYTpIillIHI Teocdep.

8

. o Take reoTepmMiuHi cTymiHb Ta rpaaieHtT? [Ipukmagy.
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CAMOCTIHHA POBOTA
1.OcHoBH reoJiorii
Tema 1. Beryn. 3aranbHi BizomocTi npo 3emiro.

[lpu omnpamroBanHi i€l Temu 3700yBad OCBITH IOBHHEH BHMBYMTH TaKi MUTaHHS, BHUKOPHUCTABIIN
BIJNOBIIHI JIiTepaTypHi mxepena [1], c. 4-9:

Bcemyn. Mema ma 3as0auns oucyuniainu « Ocnosu eeonociiy. Ii 36'a30K 3 inwumu oucyuniinamu.
3acanvna yaea npo naanemy 3emasn. @opmu i posmipu 3emni. Dizuuni ocobrueocmi 3emni. byoosa 3emni
ma ii obonouku. Ammocgepa, ciopocghepa, dbiocghepa, nimocghepa. 3emna Kopa, manmis, 10po.

SAIIMTAHHA U1 CAMOKOHTPOJIIO:

o npencrapisie coOOK iIHKEHEPHA I'eOJIOTis K HayKa?
Ski OCHOBHI 3aBJaHHs IHKEHEPHOT reoJIorii?
Ha3BiTh OCHOBHI €Tanu pO3BUTKY I'€0JIOTi] Ta IHKEHEPHOT T'e0JIOT].
HasBatu ¢izuuni ocobnmBocTi 3emii.
Has3BiTh 30BHIIIHI Ta BHYTpIilIHI reochepu.
3 4oro cki1aaeTbes Oy10Ba 3¢eMHOI KOpuU?
Hasparu ximMigHMIA cKI1a 3emMti.
Teepna kam’stHa 000T0HKA 3eMIi:
a) IPYHT;
0) armocdepa;
B) JiTocgepa?
9. HaiiBaxxua yactuHa 3eMi:

a) mitocepa;

6) spo;

B) MaHTIs?

10. BepxHs TBepna 000s0HKa 3eMJi:

a) Jitocdepa;

0) 3eMHa Kopa;

B) acTeHochepa?
PO3POBUTU IMPE3EHTALIl HA TEMU:

- IInanetn CoHAYHOI CHCTEMU;

NGO wWDE

- bynosa 3emui;
- 3oBHimI 000J0HKHA 3€MITi, TOIIO.

Po3aia 1. OCHOBH I'EOJIOI'TT
Tema 2. MIHEPAJIU

Jleknis 2. Tema:MinepaJu, ix (pisu4Huii cTaH Ta Oy10Ba.

Minepanamu (JaT. “MiHepa" - MOPOJKYIOUMN MeTas, TOOTO py[y) Ha3MBAIOTHCS MPUPOIHI XIMIuHI
CHOJYKH a00 caMOpOJHI €JIEMEHTH, SIKI YTBOPIOIOTHCS BHACHIJOK PI3HUX (PI3UKO-XIMIYHHX IMPOLECIB Y
3eMHii Kopi abo Ha ii MoOBEepXHi.
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Binbmicte MiHepatiB—TBepAl (KBapll, KaJbIUT, ajJMa3 Ta iH.), ajie € 1 piauHHI (BoJa, pTyTh Ta iH.), a
TaKOX ra3u (KHUCEeHb, a30T, BYTJICKUCIIOTA Ta 1H.).

BBaxatoTp, 1m0 B 3eMHii Kopi 3HaxoaaTbcs Oumbie 3000 MiHepamiB Ta iX PI3HOBHIB, ajie 3 BIIOMUX
3000 miHepaiiB MOPIBHSHO HeOaraTo MarwTh HIMPOKE PO3MOBCIOKEHHS B mpupoi. L{i minepamm, a ix
yceoro Omus3pko S50 ckimamaroTh YUCJICHHI TIPChKI TOPOJAM, a TOMY iX 1 Ha3WBaIOTh
MOPOIOYTBOPIOIOUHMH.

VY OyniBenbHIN MpaKTHIIl JIOAMHA 3yCTPIYAETHCS 3 arperaTaMy MiHepatiB—TipCHbKUMH MOPOAAMH, a iX
OyniBeNbHI BIACTUBOCTI 1 XapakTep MOBEAIHKH TPHU B3a€MOJIl 3 1H)KEHEPHHUMH CIIOPYIAaMH 3aJIeXaTb
Nepul 3a BCe BiJl MIHEPAJILHOTO CKJIaLy Ta OyIOBH SIK CAMUX MIHEPAJiB, TaK 1 iX CIOIYK—TIPCHKHUX TOPII.
Ocb 4YOMy Ba)XKJIMBO 3HATH CKJIaJl, OYJOBY Ta BJIACTUBOCTI MiHEPAIiB.

TBepai MiHepaii MOXXYTh MAaTH KPHUCTAJIIYHY Ta HEKpuUcTaliuyHy OymoBy Ilpu kpuctamiunii OymoBi
€JIEMEHTapH1 YaCTUHKU (aTOMM, MOJIEKYJIH, 10HM) PO3TAIIOBYIOTHCS B TOUYHO BU3HAYEHOMY HOPSAKY—Y
By3JIax KpucTajaigHoi penritku. Kpuctaim maroTh Gopmy NpaBHIbHHX OaraTOTpaHHUKIB: Ky0a, IPU3MH,
mipaMigy, OKTaeapa, TeTpaeapa TOIIO; JHCTKA, JyCKH, BOJOKHA, IIacTUHKHU. [IpaBuibHa reomerpuyHa
¢dopma KpHCTaliB € BaXIMBOIO 30BHIIIHBOIO O3HAKOIO KPUCTaNIi4HOI OymoBH MiHepamiB. Hampuxman,
MiHEepal MIPUT YacTO 3yCTPIYAETbCS y BUIIAII KPUCTATIB KyOidHOI (hopMH, KBapU—IIipaMigaibHOi abo
npu3MaTU4HOI. MiHepamny, KpucTanidyHa Oy0Ba SIKUX BUSBISETHCS TUIBKU ITiJ] MIKPOCKOIIOM, HAa3UBAIOTh
MIPUXOBAHOKPUCTAIIIYHUMH.

BrnactuBocTi Ta 0COOIMBOCTI KPHUCTANIYHOIO MiHEpaly 3aliekaTb HE TUIbKU BiJl BIACTUBOCTEU
eJIEMEHTApHUX YAaCTHHOK, 3 SIKUX BIH CKJIQJIA€ThCs, a i BiJ XapakTepy ix po3mimieHHs. Hanpuknan, atomu
BYIJIELIO B aiMa3l pO3MIIIYIOTbCSI CYBOpPO Ha OJHAKOBHMX BIJCTAHAX OJUH BiJ OJHOIO B KyTax
TeTparoHajJbHOI KpUCTaJIIYHOI pemiTku. KoxkHui aToM anmasy MOB'si3aHUM 3 4OTHpPMa 1HIIMMH CUIIbHUM
KOBAJICHTHHM 3B’SI3KOM, SIKUH 3a0e3redye BHHITKOBO BHCOKY TBepaicth (10), a KoMmakTHa
TeTparoHajibHa KpUCTaJliYHa pelriTka 3abe3nedye BHCOKY muTomy Bary (35 kH/m®). V rpadiri atomu
BYTJICIIO PO3TAIIOBYIOTHCS IIApaMu, SIKI CKJIQIal0ThCs 3 TeKcaroHaIbHUX Kitenb. KoxHuit aTom y mapi
KOBAJICHTHO TIOB'SI3aHUI 3 TPhOMA 1HIIIMMH, a 3B'SI30K MIXK IIapamu ciia0kuit (1uB. puc. 2.1).

XapakTepHOI OCOOJIMBICTIO OararorpaHHUKIB € CHUMETpis, MiJ] SKOK PpO3yMilOTh: HO-TEplIe,
3aKOHOMIPHY MOBTOPIOBAHICTh MpPU OOEPTaHHI KpHUCTaja OJHAKOBUX TpaHEl; MO-Ipyre, A3epKalbHY
PIBHICTb YacTUH (irypu (0JIHI YACTMHHU KpHUCTalla Haue I3€pKaJIbHO BiTOOPaXYIOTh 1HII).

VY kpuctanax BUAUIAIOTH: TPaHI—IUIOIIMHU OaraTorpaHHMKIB, peOpa—IIiHil NMepeTHHaHHSA TpaHeH,
BEPIIMHU—TIIEPETUHAHHS TPbOX 1 OlbIlIe pedep.

3HaliieH1 Taki eneMeHTH cuMeTpii (puc. 2.2).

1. IlnomuHa cuMeTpii—ysiBHA IJIOLIMHA, KA AUINTh KPUCTal Ha JIBl PIBHI YaCTUHHU, IPUYOMY OJIHA 3
HUX Haye JI3EpKATBHO BiIOOPAXKYE 1HIITY.

2. Bick cumerpii ( L )—npsma niHist, npu oOepTaHHI HABKOJIO AKoi Ha 360° KpucTan AeKiibka pasiB
MIOBTOPIOE CBO€ TIOYATKOBE IOJIOKEHHS B mpocTopi. KiIbKicTh MOBTOPEHb MOYATKOBOIO IMOJIOXKEHHS
KpHUCTaja Ipu 0OepTaHHI HABKOJO OCi CUMETpii Ha3uBaeThes ii mopsakoM. st ocelt cumeTpii pi3HHUX
MOPSAAKIB MPUIHATI Taki mo3HaueHHs: L2 —Bick cuMeTpii apyroro nopsaky; L3—sick cumeTpii TpeThoro
nopsAKYy 1 T.A. Y KpUCTaliB MOXYTh OyTH TUIBKM OCI CHUMETpii Jpyroro, TpeThOro, Y€TBEpTOro Ta
IIOCTOTO MOPSAKY. B ogHOMY 1 TOMY K KpHCTaJli MOXKE OyTH JIEeKiIbKa OCel CUMETpii OJHOTO MOPSIKY
a00 pi3HUX MOPSAKIB.

11



Pucynoxk 2.1 —bynoBa kpuctamiyHuX penriTok:
a — ramry; 0 — anmMazy; B — rpadity

3. LleHTp cumeTpii—TOUKa epeTUHAHHS €IEMEHTIB CUMETPii B TaHOMY KPUCTAJI.

Y kpucramax MoxiuBI 32 KoMOiHaIii enemeHTiB cumeTpii, 1 i 32 komOiHamii Ha3UBaIOTh
KpuctasiorpagiyHUMH Ki1acamMu, abo Bujgamu, cumerpii. Kpucramorpadiuni kimacu 00'€IHYIOTBCS Yy
CHHTOHIi (TpembKe '"CHHTOHIs"—CXOXICTh KyTiB). TakuX CHHTOHIA CIM: TPHUKIMHHA, MOHOKJIHMHHA,
poMOiyHa, TpUTrOHaJbHA, TeTparoHalbHa (KBajJpaTHa), reKcaroHaidbHa (IIECTUKYTHA), KyOiuna. [lepmri
TPU — 1I€ HUXK41 KaTeropii, Tpy HACTYMHI—CepeIHi, a KyOiuHa CHHTOHisi—BHIIA. XapaKTepHi eJIeMEHTH
CUMETPIi JJIs MepeTiueHNX BUINE CUHTOHIM npuBeaeHi B Taom. 2.1.

dopma MiHEepalliB—o/IHa 3 03HAK, HEOOXIHHUX JUIS IIBUKOTO BU3HAYCHHS JISSKUX 13 HUX; HANIPUKIIAI,
3a (hOpPMOIO MOJKHA BITI3HATH KPHUCTANIHU TAJITY, HIPHUTY, QIIOOPUTY, TANEHITY (KyOH) 1 T.1.

JU1st XapaKTepUCTUKU Pi3HUX (POPM KPHCTATIB B)KUBAETHCS TaKa TEPMIHOJIOT S,

1. I3omerpuyHi 3epHa MarOTh OAHAKOBY IIMPUHY Ta BUCOTY. ATrperaTd TaKMX 3€peH Ha3UBaIOTh
3€PHHCTO - KPUCTAIIYHUMHU.

2. Burnsag 3epeH, SKi BHTATHYTI y OJAHOMY HANPSMKY, XapaKTEPU3YE€ThCS TAKUMH TEPMiIHAMH:
CTOBIYACTHM, LIECTYyBaTUH, TOJIKYBaTUH, BOJOKHUCTHI.

L4
L6 1
Tl
a1 '-,1
. 1]
' 4
2 .\.L S 3 ,:'\- E
1] L]
B
L2 —
e /
24 7
s —_: e & L2
=3 L2
L2 H]
| B

Pucynok 2.2 —KpucranorpagiyHi CHHIOHII:
a — BUIIIA CUHTOHIs; O — cepe/lHi CHHTOHIi; B — HIKY1 CUHTOHIf]

1 — xyOiuHa; 2 — TeKcaroHainbHa; 3 — TpUTOHANbHA, 4 — TeTparoHanpHa; 5 — pomOiuHa; 6 —
MOHOKIIMHHA; 7 — TPUKIIMHHA

Tabmuis 2.1 - XapakrepucTika KpucTtaaorpaiqyHuX CUHTOHIM

Kareropis CuHronis XapakTepHi eIeMEHTH CUMETPii

Hwxua TpuknunHa Hema enemenTiB cumeTpii a00 € OUH IIEHTP CUMETPii
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MoHokMHHa Bick cumeTpii Apyroro mopsAKy  IIommHA CUMETPIi 01Ha

Pomb6iuna KinpkicTe oceli cuMeTpii ApPyroro MOPSAKY W KUIBKICTh
IUIOIMH CUMETPIi AOCSATaEe TPhOX
Cepenns TpuronanbHa XapakTepHa 0J{Ha BiCb CUMETPIl TPETHOTO MOPSAIKY
TerparonanbHa XapakTepHa 0J{Ha BiCb CUMETPil YeTBEPTOrO MOPSAKY
['excaronanbpHa XapakTepHa OJlHa BiCb CUMETPIi IIOCTOTO MOPSIKY
Bumra Ky6iuna Mae d4oTupu ocCi CHUMETpii TpeTboro mopsaky (mopsm i3

JIpyruM ab0 YETBEPTUM)

Jlns onmcy arperatiB, SIKI CKJIaJIeH] IIOJOBXKEHUMH 3€pHAMHU, SIKILO CIIOCTEPIraeThes IX yNOPsAIKOBAHE
pO3TallyBaHHs, BXKUBAKOTh TakKl IPHUCTAaBKU: IapayenbHO-a00 pajianbHO-(HAIpUKIAA, MapallelbHoO-
BOJIOKHUCTUH, pajlialbHO-TOJIKYBATUH).

3. 3epHa MOXYTh MaTH BUIJISA CIUIIOCHYTHX B OJHOMY HAampsMKy. Y 3aJIeKHOCTI BiJl CTYIEHS
CIUTIOCHYTOCTI BOHHM  XapaKTEpU3YIOTbCS TaKMMHM TEpPMiHAMHU: TaOJIMTYACTHH, IUIACTUHYACTHUH,
JIMCTYBAaTUH, JIYCKYBAaTHM.

JUis XapakTepUCTUKH TPUXOBAHOKPUCTAIIYHMX Ta aMOpP(HUX MIHEPAJiB 3aCTOCOBYIOTHCS TaKi
TEPMIHHU:

a) MUIbHE CKIAJCHHS — arperaTu B 37I0Mi HE BUABISAIOTH IIOMITHUX JETajeil, MOBEPXHi 37I0MY TNaKi
a00 TPOXHU KPUBOJIIHIKHI (PAKOBUCTHUH 3JI0M);

0) 3eMJIMCTEe CKJIAIEHHS — XapaKTepU3YETbCS  IMOPIBHAHO KPHUXKOTUIMM CKYITUEHHSM ApPiIOHHX
YACTUHOK, TPYJIOYOK, SKi JIETKO BiJIOKPEMIIIOIOTHCS OJHA BiJl OJHOI; 3JIOM TaKUX arperaTiB HEpPiBHHM,
mopcTKyBatuid. Jleski XapakTepHi arperatu ojiepKajii Ha3By, sKa HE BUMAarae CIeI[iaJIbHOTO TOSICHEHHH,
HaNPUKJIIa]l TPOHOMIOAIOHIMA, HUPKOTOAIOHUH 1 T.J1.

[IpupoaHi cKymTYeHHs] MiHEpaiB Y BUTJIAI 3epeH a00 KPHUCTaIiB HA3UBAIOThCA arperataMu. Y IpUpo/Ii
BOHM MOXYTh MaTu Taki popmu (puc. 2.3).

1. 3epHucTi—ApiOHI 3epHA MiHEpaiB, SKI 3pOCITHCA.

2. 3eMIIMCTI—3a 30BHIIIHIM BUIJIAIOM HaraJytTh KPUXKOTIIMHA TPYHT 1 JIETKO PO3TUPAIOTHCS MOMIXK
MATBLSIMU.

3. [I{i1pHI—HEMOKJIMBO B1JIPI3HUTH KOHTYPU OKPEMUX 3€PEH HABITh PH HEBETMKOMY 301IBIIEHHI.

4. JluctyBari, TUTACTHHYACTI, JIYCKYBaTI—KPHUCTAIU JIETKO PO3MICT-IIOIOTHCA Ha OKPEMI JINCTOYKH,
TUTACTUHKH, JTYCOYKH.

5. Ipy3u—3poCTKU KpUCTAaiB, sIKi IPUKPIMJIEH] OHUM KIHIIEM JI0 3arajbHOi OCHOBH.

6. JleHApuTH—TULIACTI AEPEeBOIOIIOHI arperaTy, Kl BAHUKAIOTh NpH MBUAKIN KpucTamizarii.

7. KoHkpenii—arperatu KyJlenoaioHoi ¢opMHu 3 paialibHO-IPOMEHHUCTOIO OYI0BOIO.

8. OoniTH—HEBEIUKUX PO3MIPIB KYJIbKH, 31IEeMEHTOBaH1 a00 B KPUX-KOTLIOMY CTaHi.

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

barato wiHepaniB MarOTh HeKpuUcCTaliyHy (aMopdHy) OyIOBY, KOJIM eNeMEHTapHlI YacTUHKU
PO3TaNIOBYIOTHCS O€371aHO (0oma, JIMOHIT, XaJIeJ0H Ta 1H.).
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MomM o pPWC TSR X

Pucynok 2.3—®opMu 3HaX0KEHHsI MiHEpaIiB Y IPUPO/IL
Poznin 1. OCHOBHU I'EOJIOTTH

Tema 2. MIHEPAJIN

Jlekuis 3. @izuyHi BJacTuBoOCcTi MiHepaJiB. Onuc Ta BU3HAYECHHS MiHepaJiiB.

3.1 ®i3uuHi Bi1acTUBOCTI MiHepaJiB

KoxHuit minepan Mae neBHUN XIMIYHUI CKIIaJ 1 XapaKTepHy JJIs HbOTO BHYTPILIHIO OyIOBY, BiJl SKOi
3aJIe’KaTh HOTO 30BHIIIHS (opMma Ta Gi3UYHI BIACTHBOCTI.

Po3pi3HIOI0OTE Taki 30BHINIHI (MaKpOCKOMiYHI) (Di3WYHI BJIACTMBOCTI MIHEpaTiB: KOJIp, KOJIp PHUCKH,
MPO30PICTh, OJHCK, CTIAHHICTD, 3110M, TBEPAICTh, PO3UMHEHHS y KUCIOTaX, CMakK, 3arax, IiIbHICTb.

K o 1 1 p. Maiixxe Bci MiHepaiu 3a0apBiieHl B TOM 4M 1HIIMHK Koxaip. baraTto 3 HHMX Ha3BaHI 3a MLi€l0
o3Hakoro. Hampuxman, rematur (BiA Ipeupkoro 'remarikoc'—KpHUBaBUii), anbOIT (B JIATUHCHKOTO
"anbO1yc"—O11mit), pyOiH (Bix JTaTUHCBKOrO "py0Oep" —uepBOHUN).

Jlig XapakTepUCTUKHU KOJBOPY Ta HOro BIATIHKIB BUKOPUCTOBYIOTH TaKl TEpPMIHM: OUIUH, YOPHUH,
cipuii, Oypuii, 4epBOHUH, KOBTUH, 3eNeHul, cuHiil. Taki Ha3BH, SIK OpaH)KEBUH, POXKEBUH, ONAKUTHUH,
3aCTOCOBYIOTBCS JUIsl YTOUHEHHS BIATIHKIB, HAIPUKIIA OPAHXKEBO-KOBTHH, OJIaKUTHO-O1ITNH Ta 1H.

Jlns Ha3B BIATIHKIB YXKUBAIOTh NMpe(iKCH TEMHO-, CBITJIO- Ta iH., a JJs MIHEpalliB 3 METaJeBUM
O6muckoM OOOB’A3KOBO SIK Mpe(iKC BHKOPUCTOBYIOTh Ha3BY MeTalny (HANpHUKIAJ, MiJHO-YEPBOHMMA,
30JI0THCTO-, JIATYHHO-, OPOH30BO-)KOBTHM, CBUHIIEBO-a00 CTaJIEBO-CIpHii, 3a1130-4YOPHUH Ta 1H.).

KpiM ocHOBHOro 3a0apBiieHHS, MiHEpadd IHKOJIM MalOTh [OJATKOBI BIATIHKA — MIHJIHUBICTH,
0o0yMOBJIEHY SIBUILEM iHTep(depeHIii CBiT/ia Ha MOBEPXHI MIHEpaiB BHACIIIOK PI3HUX peakuid mpu
BUBITPIOBAHHI.

Konip pwucxk u bararo MmiHepaniB y ApiOHO-po3piOHEHOMY CTaH1 (IIOPOIIKY) MalOTh 30BCIM
IHIIKMH Komip, Tak 3BaHUN Kodip puckH (abo mpocto —pucka). lle BakiaMBa AiarHOCTMYHA O3HaKa
MiHepainy. J{7s BU3Ha4eHHs KOJIbOPY PUCKH HEMa MOoTpedu po3apiOHIOBATH MiHEpal, a JIOCUTh MPOBECTH
HUM 110 Heryla3ypoBaHiil ¢apdoposiii mmactuHmi. s XapakTepUCTUKH PHUCKH BXKUBAIOTHCS TaKi XK
TEePMiHH, K 1 IS KOJIBOPY.

[Ipo3opicTbs. le 3marHicTs MiHEpaliB MPOMYCKaTH cBiTIO0. Po3pi3HsA0OTH mpo3opi (TipChKuit
KpUIITaJb, ICJaH/ICHKHM IIMAaT Ta iH.), HAaliBIPO30p1 (Xalle0H, onall Ta iH.) 1 Hempo3opi (TpadiT, mipur
Ta iH.). barato MiHepasniB y TOHKUX MJIACTHHKAX MPOCBIYYIOTHCS, HAIPUKIa O10THT.

b 1 u c k. lle 3maTHiCTh MiHEpaJIiB BiIOWBAIIN CBITJIO (3aJICKHUTh BiJl KITLKOCTI BIIOUTOTO CBITIIA).

14



3a 1i€0 BIACTUBICTIO MiHEpAIX PO3MOAUISIOTH HA Bl BEIMKI TPYNH: 3 METAJCBUM Ta HEMETAJICBUM
OJIUCKOM.

MeraneBuii O6JMcK—Iie OJIMCK CBIXKOTO 3JI0My MeTany. Pemra —uemeTaneBi. Biapi3HsaroTh Oauck
aNMa3HUM - Ty’)Ke CWJIbHHM, BiJOMBae 0arato CBITJA; M3epKATBHUH—OJIMCK A3epKajia; CKISTHUH—OJIMCK
MIOBEPXHI CKJIA; MIOBKOBUCTHUH—IIPU MapasielbHO-BOJIOKHUCTIM Oy[OBI; UPHUM - MOBEPXHS MIHEpATY
Haye HaMa3aHa )XHPOM; MepiiaMyTpoBUi—Komip iHTepdepeniii. bararo minepaniB He MarOTh OJIUCKY 1 €
MaTOBUMH.

CnaituicTb. Le 3naTHicTs MiHEpaliB PO3KOIIOBATUCH MIPH YAApi B OKPEMUX KpHCTAIOrpadiaHux
HaNpsAMKax 3 YTBOPEHHSM IJIaJIKUX a00 A3epKaJIbHUX MMOBEPXOHb—IIOBEPXOHb CIAMHOCTI.

CraifHicTh MpUTaMaHHA TUIBKKM KPUCTAIIYHUM MiHEpajaM 1 BIACYTHS y MOHOKpucTaniB. Hampsmok
IJIOIIMH CITAMHOCTI HE BUNIAJKOBUH 1 BIATIOBIa€ HAMMPSIMKaM HaWOUIBII MIUIBHUX KPUCTAIYHUX PEIIITOK.
CnaiiHicTh MOXKE CIOCTEpPIraTUCh B OJHOMY, IBOX, TPhOX, YOTHPHOX 1 HaBiTh IIecTH Hampsmkax. Ciia
PO3PI3HATH IUIOMIMHUA CIAWHOCTI BiJl rpaHeil kpucrana. Hampukian, y kBapiil CrailHICTh BIJICYTHS, X04
BiH 1 3yCTpiYaeThCs 4acTo y (POpMi KPUCTAIIB 13 TJIAAKUMH TOBEPXHSIMHU.

®Di3u4yHO CMalHIiCTh 0OYMOBJICHA THUM, IO 30BHIIIHI 3B'S3KM MK KpHCTaJIaMH 3HAYHO CIalmIi Bij
BHYTPIIIHIX CTPYKTYPHHX 3B'S3KIB MK €JIEMEHTAPHUMHU YaCTHHKAMHU.

Po3pi3HAIOTH Taki BUAM CHAMHOCTI:

a) AyXe JOCKOHajla —MiHEpajl JIETKO PO3KONIOETHCS 32 BH3HAYCHWM HANPSMKOM Ha OKpeMmi
TUTACTUHKH, JJUCTOYKHU a00 TycouKH (ciroa, rpadir, rimnc Ta iH.);

0) IOCKOHaJIa—IIpHU yAapl MiHEpal pO3KOJIIOEThCS PIBHUMH, IVIAJCHBKUMU IJIOUIMHAMHU Ha yJIaMKH,
SK1 HaraJayrooTh MEPBUHHI KpUCTaIH (TaJliT, KalIbIUT Ta 1H.);

B) HEJIOCKOHAJa — PO3MI3HAETHCS BAXKKO HA yJIaMKax MiHepaly. 3HauHa YaCTHHA YJIaMKiB OOMe)KeHa
HENPaBUWJIbHUMU IIOBEPXHIMHU (aaTUT, OEpuI Ta 1H.);

r) cmnaidHicTh BigcyTHs. Ilpm ymapi MiHepand pO3KOJIOETBCS Yy BHIAJKOBUX HAaNpsIMKax i3
HENpPaBWJIbHUMHU OBEPXHIMHU 3J10MY (KBapll, JIIMOHIT Ta 1H.).

3 1 0 M. J{ns BUBHAUCHHSI JESKUX MiHEpaliB JOOPOIO T1arHOCTUYHOKO O3HAKOIO € 37I0M — BUTIAJKOBUIMA
HamnpsMOK PO3KOJIy MiHepally. 3a TNEBHHUM XapaKTepoM IIOBEpXHi, sKa YTBOPIOETbCS IpPH PO3KOJIi
MiHepaly, BUAUISIOTh TaKi THIIU 3J10MY:

a) piBHMH, CTYNIHYaCTUH, XapaKTEPHUH JIJIs1 MIHEPATIB 13 CIIalHICTIO;

0) pakoBUCTHH (OmaJl, XaJILEAOH Ta 1H.), IKUI Harajaye BHYTPILIHIO TOBEPXHIO YepeNallKy;

B) 3aHO3JIMBHH (poroBa oOMaHKa, TiNC Ta 1H.) — MPUTAMAaHHUN MiHepaiaM 13 BOJIOKHHUCTOIO abo
TOJIKYBaTO0 OyJ10BOIO;

I') 3eMJIUCTHH (KAOTIHIT Ta 1H.) — XapaKTepHUH JUIs 3eMIIMCTUX MIHEpAIiB;

1) 36pHUCTUI — MalOTh MIHEpPAJIU 36pHUCTOI OyJIOBH.

TBepnnicrts. le 3naTHicTs MiHEpasiB YMHUTH OIIpP MEXaHIYHUM 3YCHIUISIM, SKi PO3'€IHYIOTh HOTO
yacTUHKHU. CTYMiHb TBEPOCTI MiHEepaJliB BU3HAYA€THCS MPUOIM3HO B OPIBHIHHI 3 TBEPIICTIO €TAJIOHHUX
MiHepaniB 3a mkanoro @. Mooca, Tabm. 2.2.

Jlns BU3HAUEHHS TBEPJOCTI MiHEpaJiB Yy JabOpaTOPHUX YMOBaX KOPHUCTYIOTHCS MiJIPYyYHUMHU
mpeIMeTaMu, TBEPAICTh SIKUX BiloMa: M'SKHii ofiBellb — 1, HIroTh — 2,5; MigHa MOHeTa — 3—4; CKJIO
— 5—35,5; ne3o OpurBu — 5—6;Tepnyr — 7.

Ckui0 fpsimae BCi MiHEpalIH 3 TBEPIICTIO MEHILE 5, a MiHepalIH 3 TBEPIICTIO OUIbLIe 5 caMi IpsAnarTh
ckio. [Mumu migpydyHumu 3acobaMu MOKHA BHM3HAUUTH TBEPHICTh OUIBIIOCTI MIHEPAIiB, OCKIIbKU
MiHEpaJu 3 TBEPAICTIO OUIbIIE 6 3yCTPIYalOTHCS OPIBHIHO PIJIKO.

Po3uumHeHHsS y KHCIOTaX. Yci MiHepalu Kiacy kapOoOHaTiB (KaJbIUT, MalaxiT Ta iH.)
pearytoTh i3 COJITHOIO KHCJIOTOIO 3 BHIUICHHSM BYIJIEKUCIOrO Ta3zy, OyJIbOOYKH SIKOTO CTBOPIOIOTH
BPKEHHsS KHUMIHHA KHUCIOTH. Jleski MiHepaiu IbOro KIacy pPO3YMHSAIOTBCS B PO3JpiOHEHOMY CTaHi

(momomit) abo mpu migirpiBaHHi (Marxe3ut). s BU3HA4YEHHS MiHEpaJiB 3acTocoByeThcs 10% po3zunH
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COJ'DIHOI KHCJIOTH, KpaHJIH AKOTO 3a IOIIOMOI'OKO CK.HHHOI ITAJINYKU 3.60 KpaHeJIBHI/IL[i HAHOCUTBLCS Ha
MMOBEPXHIO 3pa3ka ado Ha MOPOIIIOK.
Tabmuus 3.1 — [lkana TBepaOCTI MiHEpaTiB

Hazsa minepany Teepmi XapakTepucTuKa TBEPAOCTI

CTh 3a

Moocom
Tanpk 1 Jlerko npsimaeThCst HIrTEM
Iinc 2 JpsinaeTbes Hirrem
Kanpmur 3 Jlerko npsimaeTbcs HOXKEM
daro0opuUT 4 Baxkko apsimaerbcsi HOXKEM
Anatur 5 Hix He 3anmuinae noapsanuH
Optokina3 6 3ayniae NOAPSANHUHY Ha CKJIl, CTa
KBapn 7 Jlerxo npsinae cranb, CKIO
Tomna3 8 Jpsitiae CKI10, TIpCHKUIA KPUIITATb
Kopynn 9 Jlerko apsiae BCi MiHEpamy, KpiM ~ aJiMazy

Pixe ckio

Anmaz 10

CwMmak, 3amax. Yci MiHepalu, Kl PO3UMHSIOTECA Y BOJI, MAlOTh MEBHHUM cMmak. Tak, ramrt —
COJIOHUH, CUJIbBIH — TIPKO-COJIOHUH. [[eski MiHepanu mijJ yac TepTs OAUH 00 OJIMH MarOTh XapaKTepHUI
3amax. Tak, mpu TepTi kenBakiB Gochoputy 3'SBISETbCS 3amax ropijioi MIKIpH; 3amax CipyaHOro raszy
XapaKTepHUH IS TIPUTY Ta CIPKH.

HlinpsHIicCcTBb. LIg B1acTUBICTH MiHEpAJIiB 3MIHIOETHCS B IIMPOKHUX MEKaxX — BiJ] 3HAUCHHs MeHIIe |
(ra3m, Oitymm) mo 23 r/cM® (Tpynma OCBMHCTOTO ipufif0). Y psial BUNAAKIB LIUIBHICTH € T00pOIO
JIarHOCTUYHOIO O3HAKOK0, HABITh BHBAXYIOUM MIiHEpAJM Ha JIOJIOHI, MOXKHA MPHUOIM3HO BU3HAYUTH iX
IIUTBHICTD. 3a IIUTBHICTIO BC1 MiHEpaIl pO3MOAUISIOTh Ha: JIETKi—i3 MUIBHICTIO 10 2,0 T/cM?, cepenHi —
Bix 2 10 4 r/cm3, Baxkki—O1IbIIIE 4 T/CM3.

Oco6nuBi BaracTuBOCT I Jeiki MiHepanu BOJOAIIOTH TIABKU IM HpPUTAMAHHUMH
BJIACTHBOCTSIMH, SIKI € JOOpPUMHM JIarHOCTUYHHMHU O3HAaKaMH IUX MiHepaliB. Tak, OIWH 13 PI3HOBUIIB
KaJIBIIUTY — 1CJIAaHJCHKUIM IITAaT Mae€ TOJBIifHE MPOMEHE3aIOMJIEHHS; Y Jiabpajopa mpu oO0epTaHHI Ha
IUIOLIMHAX CHAHHOCTI CIOCTEPIraeThesl Ipa KOJIbOPIB Y (P10JIE€TOBO-CUHIOBATO-3€JIEHUX TOHAX; (IIOOPUT
HaBITh y HEBEJIMYKOMY 3pa3Ky Moke OyTu 3a0apBi€HMH y pi3HI KOJbOpH; rpadiT 3ajuilae ciiJ Ha
namnepi; IMIMHUCTI MIHEpali, HAPUKJIIaJ KaoJiH — >KMPHUHN Ha JOTHUK; XaJILEJOH [IPOCBIUY€EThCS Ha Kpasx
1T.0.

Knacudikamuist miHepaiiB. Ycs pi3HOMaHITHICTh MiHEpaliB MiIPO3AUISE€THCS HAa TPYIH, SIKi HOEAHYIOTh
3a CIUIBHUMH O3HaKaMM. Y HayKOBiM MiHepalorii 3aralbHONPUIHATO KiIacu(piKyBaTH MiHEpaIH MepIl 3a
BCe 3a XiMiuHUM ckiagoM. Knacudikaiiiss HaiOUIbII pO3MOBCIOJKEHUX MOPOJI0YTBOPIOIOYMX MiHEpaiB
3a I[I€}0 03HAKOIO HaBeneHa B Ta0m. 3.1.

Tabmuus 3.2 — Ximiuna kiracudikariss MiHepaiB

Kiac Miunepanu

CunikaTtu OmniBiH, MYCKOBIT, OIOTHT, TaJibK, ambOiT,
1abpajgop, OpPTOKIJIA3, MIKPOKIIH, KAOJIHIT,
IUIariokJsia3, MOHTMOPUIOHIT, He(eiH, XJIOPUT

Kanprur, 1omomiT ramiT, MajgaxiT, CHIAEPHT,
Kap6onaru MarHes3uT, aparoHiT

I'inc, aarigput, 6apit, MipaOLIIT.
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Cynbdaru [Tiput, cdaneput, ranaeHIT, XaJIbKOMIPHT,
Cynbbinn KiHOBap, aypumirMeHT KBapii, omai, xaniemoH,
KOpYH/JI, JTIMOHIT, T€MaTUT, MarHeTiT, OOKCHT,
OxkwcH Ta TiIPOOKUCH py0iH, candip

Amnarurt, ¢pochopur, BiBiaHIT

lamit, cunbBiH, KapHATIT, QIFOOPUT AMa3,
docdaru rpadir, cipka, cpi0io, 30JI0TO, MJIATHHA, Mib,
Tanoinu MUII'SIK, BICMYT

CaMopoHi eTeMeHTH

3.2 Onuc Ta BU3HAYEHHSI MiHepaJiB

MiHepain, XapaKTepUCTUKU SKUX HABOAATHCS y LOMY PO3/ALI, CUCTEMAaTH30BaHI HE 3a XIMIYHUM
CKJIQJIOM, a 3aJIS)KHO BiJ iX (pi3muHMX BracTuBocTeld. Taka MoCIiqOBHICTh BiJNOBIIa€ HABYAIBHUM IIUISIM
1 Toriomarae mBUIKO OPIEHTYBATUCS MPH BU3HAYCHHI TOTO UM iHIIOTO MiHEpay.

[Tepmr 3a Bce, MiHEpalid 3aJie)KHO BiJ X TBEPAOCTI PO3MOIUICHI HA TPH TPYIH: 3 TBEPHICTIO 10 2
BKJIFOYHO (ApSAMarOThCS HITTEM); Big 2 10 5 (HIrTeM He JAPAIATHCS 1 HE APAMNArTh CKJIO0) Ta MiHEpaIU 3
TBEPAICTIO BUINE 5 (IpsANaroTh CKJIO0). B KOXHIiM Takiil rpymi MiHepalu PO3MOIiIEHI 3a KOJLOPOM Ha
CBITJII Ta TEMHI, 5IKi, B CBOIO YepTy, PO3AUISIOTHCS Ha MIArPYNH MiHEpaTiB 31 CHaiHICTIO 1 6€3 craifHOCTI.
KoxHa miarpyma BMillye Ha3BU AEKUIBKOX MiHEpaiiB, € MPHUBOIATHCSA M 1HINI JIarHOCTHYHI O3HAKH:
ONMMCK, BIACHUW KOJIp, KOJIp PHCKH, INIJIBHICTH, Halmpoctimi peaknii. Kpim Toro, HaBOIATHCS
crienn(ivHi BIACTUBOCTI MiHEpaly (SKIO BOHH €) Ta 3aCTOCYBAaHHS B HAPOJAHOMY T'OCIIOIaPCTBI.

TBepaicTe MiHepalliB OLIHIOETHCS 3a MIKAJIO Mooca, NIUTBHICTh HABOJIUTHCA Yy rpaMax Ha KyOidHUI
CaHTUMETP.

3.2.1. MiHepaJiu 3 TBepAiCTIO 10 2 BKJIIOYHO (APANAIOTHCHA HIrTeM)

CaiTai 3i cnaiiHicTIO

I'ime. CaSO4-2H20 — BopoyTpuMyrouuil cynbdaT Kajblito. 3epHHUCTI, IpiOHOKpUCTANI4YHI MacH,
arperatd. OKpemi KpHUCTaJIM IUIACTUHYACTOI, CTOBMYACTOi, BOJOKHUCTOI Ta MPU3MATHYHOI (GOpMH.
Cunronis MoHokJiHHA. CnaiHicTh HaipockoHamima. Teepaicts 2. IlimpaicTs 2,2 — 2,4. biuck
CKJISIHUM, TepiaaMyTpOBUM, IIOBKOBUCTHM. 370M JIpiOHO3EpHUCTUH, 3aHO3IUBUN, CTYNIHYACTHM.
beskonbopoBuid, pokeBHii, OKpeMi KpUCTalu BOAsSHO-TIpo3opi. Pucka Oina.

Po3pi3HAIOTH Taki pi3HOBUAM TIICY:

Anebactp — OLIMi IyKponoAiOHU rinc ApiOHO3epPHUCTOI MIIIBHOT Oy10BH.

CeneHiT — BOJIOKHUCTHH TiMC 3 HIOBKOBUCTUM OJIUCKOM 1 3aHO3JTUBUM 3JI0MOM.

JIucroBuii rirnc, SKUi HazuBaloTh mie "Map'iHe ckio". CrnailHICTh y CelieHiTa Ta JIMCTOBOTO Tirca
HalIoCKOHaiIIa, KPUCTAIN JIETKO PO3LIEIUIIOIOTHCS Ha TOHKI IUIAaCTUHKH. Pucka Oina.

I'inc mae mupoke 3acTOCyBaHHsS Yy HapOJHOMY TOCIOAAPCTBI B3araini, 1 B OyAIBHULITBI 30Kpema. Y
OyIIBHUITBI BiH 3aCTOCOBYETHCS JUISl BUTOTOBJIEHHS BSDKYYHMX — LEMEHTY, BAIHSHOTO PO3YUHY, CYXOi
HITYKAaTypKH, TIICOBUX OJIOKIB JUIsI IEPETOPOAOK.

Tanek. Mg3Si4010(OH)2 — cumikar wmarHio. JlucryBati, JyckyBari, HIUIbHI Macu. CHHIOHIs
MoHOKIMHHA. CraifHicTh HaiinockoHamima. TBepaicts 1. LimpHicTh 2,5 — 2,8. Komip 6migHO-3eneHui,
’KOBTYBATHUH 13 IIOBKOBUCTUM 200 CKISTHUM OJCKOM. JKUpHUIA Ha JOTHK.

HInpoko 3aCTOCOBYETHbCA y CUIBCBKOMY TOCIIOAAPCTBI JJIi BUTOTOBJIEHHS OTPYTOXIMIKATiB Ta y
MEIUIUHI.
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Kaominit. Al4(OH)8[Si4010]. Ha3Ba moxoauTh BiJ KHTAHCHKOTO CJIOBA “Ta0-TIHI — BHCOKA TOpa y
Kwurai, sika yrBopeHa 3 01101 T/TMHA. 3eMJIUCTI, KpUXKi 00 TIIMHOMOII0H] arperatu. Y 4MCTOro KaOMiHITY
TBepaicTh 1, 13 gomimkamMu — 10 2,5, HUBHICTE 2,6. CHHTOHISA KPUCTAIiB MOHOKIIHHA, CMAWHICTh
HarockoHamima. Komip y uncroro minepany Oinuid, cipuid abo »oBTyBaTuH (13 momimkamu). XXupHuit
Ha JIOTHK, 3a0pyAHIOE pyKH. Jly)Ke TirpOCKOIMYHMIA 1 B CYyXOMY CTaHI IPWIMIAE 0 s3uKka. Pucka Oina.
KaomniHiT ayxe LiHHA CHpPOBHMHA i BUrOTOBICHHA (apdopy. Y OymiBHULTBI 3aCTOCOBYETHCS JUIS
BUPOOHMIITBA BOTHETPUBKOI IETJIH 1 K JOMIIIKHA IPYU BUTOTOBJICHHI B'SKYUHX.

Moutmopuionit. AI2(OH)2[Si4010]-nH20. BMmicTt Boau 3MiHIOETBHCS Y Mexax 12—24%. Ha3zBy naHo
3a micueBicTio MonTMmopumnone (®paniis). TOHKO IUCHEpCHI CyIUTbHI TIUHOMOAIOHI Macu. CraiiHicTh
JTOoCKOHaa, TBepaicTh 2. II[ipHICTE MiHIMBA Y 3aJIeXKHOCTI Bif BMIcTy Boau. Komip Ounmuii 3 cipyBatum
BIITIHKOM a00 XOBTUH. 3710M pakoBucTUi. Bonomgie moOporo amcopOiriero, BHACIIIOK 40ro po30Oyxae i
o0'eM 301IbIIyeThCS B JACKUIbka pasiB. [Ipm BucuxaHHi 00'€eM 3MEHIIYEThCS. 3aBISKH BHCOKIH
MTOTJIMHAIOYIHM 3aTHOCTI 3aCTOCOBYETHCS SIK aZICOPOCHT IPH OYMINECHHI HAPTONMPOAYKTIB. Y OyIiBHHUIITBI
IIMPOKO 3aCTOCOBYETHCS ISl IPUTOTYBAHHS THKCOTPOITHUX PO3YMHIB ITPHU OYPiHHI CBEPUIOBUH, 3BEICHHI
¢dbyHIaMeHTiB THITy "CTiHA B TPYHTI .

Myckosit. KAI2 (OH,F)2[AlISi3010] — kamiioBa cimrona. Ha3Ba moxoauTh BiJ CTapOBHHHOL
iTaniiiceroi Ha3BU M. MockBu (Mycka). Y XVI-XVII cT. BenuKi JUCTH CIIOAM i) HA3BOIO "MOCKOBCHKE
cKki10" BUBO3WINCH uepe3 MockBy Ha 3axia. JIMCTAHO-3epHUCTI Ta JIyCKOMOIOHI arperatu. 3 CHIbBHUM
MepaaMyTPOBUM OJUCKOM (10 A3EPKANBbHOrO), TBEPAICTh 2—2,5, MIbHICTh 2,5—2,7. CnaliHICTh ayXe
JOCKOHAJIa B OJHOMY HaIPSIMKY, PO3IICILTIOIOTHCS HA TOHKI MPY)KHI JIMCTOYKH. be3konbopoBuii abo
KOBTYBaTHUH, 3€JCHYBATOTO KOJbOPY. 3HAXOAUTH 3aCTOCYBAHHS B EIEKTPOTEXHILI SAK 130JSiHHMIA
Marepia.

TemmHi 3i cnaiiHicTIo

biotut. K(Mg,Fe)3(Al,Fe)Si3010(0OH,F)2 — 3amizo-marnesiansHa cioaa. Ha3Bana 3a mpi3BuineM
¢panny3pkoro ¢izuka biora. BynoBa, cuHrosis, cmaiHicTh Ta OJMCK aHaJoriyHi Myckosity. Kouip
qopHUi abo TeMHO-3eneHo-4opHui. [inpHicTs 2,7—3,3. TBepaicts 2—2,5. 3aCTOCOBYETHCS TAKOXK K
130JISIIIHII MaTepiall.

I'padgit. Moaudikaumis Byrnemo (C) — ToHKoOIycKyBaTi 3emsncTi arperatd. CnaifHicTh
HaligockoHamima. CHHTOHIS rekcaroHanbHa. TBepaicTh 1, miinbHicTh 2,1—2,3. 3nom HepiBHU. Pucka
TeMHa. JKUpHUI Ha JOTHK, MMUIIE Ha mamnepi. 3aCTOCOBYETHCS SIK MaTepiai JJisi BUTOTOBJICHHS THUIJIIB Ta
OJIIBIIIB, @ TAKOK TBEPAUX aHTU(PPUKIIHHUX MACTUIL.

Xnopurt. (Fe,Mg)SAI(OH)8[AISi3010] — myckyBaTo-mucTyBaTi arperatu. TBepaicTh 1, HIUIBHICTH
2,6—3,3. CnaiiHiCTh J1y’K€ IOCKOHaJa, CAHTOHIsI MOHOKJIMHHA, 3JI0M 3aHO3JIMBUH. Prcka Oua 0 3emeHoq.
Kounip 3enenwit, 3 BiTIHKaMHu.

bnuck nepnamytpoBuii abo ckistHuiA. [lopogoyTBoprorounii MiHepa XJIOPUTOBUX CIIAHIIIB.

3.2.2. MiHepaJu 3 TBepaicTIO BiJ 2 10 5 BK/IIOYHO

CaiTai 3i cnaiiHicTIO

lamir. NaCl — xmopua Hatpito. KpucramidHO-3€pHHCTI arperatd, OKpeMi KpHCTalId, IPY3H.
30BHINIHIN BUIJISA KPUCTAJIB NepeBaXHO KyO1uHuit (kyOiuHa cuHroHis). Teepaicts 3. HlinbHicTs 2,1 —
2,2. CnaifHicTh JOCKOHAJIa, 3JI0M 3€pHUCTUH, B OKpEMHUX KpuCTalax - pakoBHucTuil. Komip npozopuid,
Oummii, 3abapBiieHnil gomimkamu. Pucka Oinma, Omuck cxstHEE. ConoHMIt Ha cMak. Mae mupoxe
3aCTOCYBaHHS y XIMiuHil Ta XapuoBiii MPOMHUCIOBOCTI.

Kangpuur. CaCO3 — kapOoHaT Kaibllito. 3€pHUCTI arperatd, KpUCTaliuyHi MacH, Jpy3H, OKpemi
KpUCTaIH IutacTuH4YacToi Gopmu. CrnaifHICTh AOCKOHAda B TPhOX HampsMKax. CHHTOHIS TPUTOHAJIbHA.

bruck cknsHuii. beskonpopoBuii, Oinmii, KOBTUH, pOKEBUH, OnakuTHHIA, Oypuii. Pucka Oina. TBepaicTh
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3, minbHicTh — 2,6 — 2,8. BypXJIMBO pearye 3 COJSHOI KHUCIOTO. Biomi Taki pi3sHOBUAM KaJbIUTY:
icnanaAchkui mmat (Big HIMenbkoro "mmar' — OpyCcOYoK) — TMPO30PHI KaJbIUT 3 IMOABIHHOIO
MIPOMEHE3aJIOMIIIOBAHICTIO; TarepoBUi mmaTr (TiacTUHYAcTI ab0 JUCTyBaTI KPUCTAIH);, AHTPAKOHIT
(dopHHI KaNbIMT 3 AoMimKor Oityma). IIIupoko 3acTOCOBYEThCS y OYIIBHHMIITBI JJIi BHUTOTOBJICHHS
BSDKYUYHX.

Honomit. CaMg(CO3)2 — kapOoHaT Kabllito Ta MarHivo. Kpucraniano-3epancti macu. TBepaicts 3,5
— 4, Wlinbnicte 2,8 — 2,9. Cnaitnicth nockoHana. CHHroHisl TpuroHanbHa. bimck crmsamidc. Komip
Oinuid, cipui, cipo-Oinmii. brauck ckistHUMA, prcka Oina abo OuryBaTo-cipa. 310M pakoBHUCTHH. Pearye 3
COJISTHOIO KHMCIJIOTOIO Yy BUIJIS/II MOPOUIKY. 3aCTOCOBYETHCSA SIK (MIIOC NMPHU BUIUIABICHHI YaBYHY, a y
OYyIIBHUIITBI — JIJIs1 BATOTOBJICHHS BSDKYUYHUX.

Amnrigput (3 rpenpkoi "0e3Boaauii”’). CaSO4 — cynbdar kanpiiro. TOHKO3EpHUCTI MUJIbHI Macu abo
BOJIOKHHUCTI arperatu. TBepaicte 3 — 3,5, niinbHicTh 2,8 — 3,0. CuHrOHIS poMOiYHA, KPUCTAIU MArOTh
Mpu3MaTHYHU a00 ToBcTOoCTOBMUYacTUii oOpuc. Komip Ounmuii, cipuif, rosyOuii, 4epBOHUM, 1HKOJH
Oe3kompopoBuii. Pucka ©Oinma, 3710M pakoBHHCTHH. CHaiHICTh JOCKOHalda B OJHOMY HAIpsIMKY.
BukopucToByeTbcsl y BUPOOHHUIITBI TIMICOBUX BSDKYYHUX, IIEMEHTIB Ta CIpYaHO1 KUCIIOTH.

Marnesut. MgCO3 — kapOonar marHiro. JpiOHOKpUCTaNi4Hi, OIUIBHI MO 3€MIIMCTHX arperaris.
Kpucramu pom6oBuani abo croBmyacti. CuHronis tpuronansia. Teepaicte 4 — 4,5, miineHicTh 2,9 —
3,1. Craitnicte nockonana. bauck cxisinuii. Komip 6inmii 3 sxoBTyBaTMMHU a00 CipyBaTUMH BiITiHKAMH.
Pucka Oina. 3moMm pakoBHMcTul. CUpOBHHA 11 BUTOTOBJICHHS BOTHETPHUBKOI LEMIM (TemIeparypa
IUTaBJIEHHS YucToro okucy mMartiro 2800°C).

Cupepur (3amizuuii mmar). FeCO3 — xkapbonar 3amiza. J[piOHO3EpHUCTI IIiIBHI arperaru.
3ycTpivaeThCcsl B KyJEMOAIOHUX KOHKpELIfAX 3 MPUXOBAHOKPUCTANIYHOI ab0 pajliadbHO-IIPOMEHUCTOIO
OynoBoto. CuHroHis TpuroHanbHa. CnaitHicTh gockoHana. TBepaicth 3,5 — 4,0, minsHicTh 3,8. Komip y
CBKOMY CTaHi CBITJIO-)KOBTHH, cipuii. [Ipu BuBiTproBaHHI Oypi€ i mepexoauTs B iHIII MiHepamu. Pucka
Oln1a, y BUBITpEHOr0 MiHepally — Oypa. biauck ckiIsiHuM, 1HKOJHM MepJIaMyTpOBUH. 3JI0M CTYMiHYACTO-
HEpIBHUI, 1HKOIM pakOoBHUCTUHN. Pearye TiIbKM 3 MIAICPITOIO COJSHOIO KHCIOTOK. CHAEPUT — 3aii3Ha
pyhna.

bapur (Baxxkuii mmar, Bzt rpenbkoro "6apoc" — BaxkicTs). BaSO4 — cynbdar 6apito. 3epHUCTI MIUIbHI
arperatd. Kpucranu mmactuHuactoi, croBmyactoi (GopMmu. 3yCTpiHaeTbCsl y BHIVIAAI CYLUIBHUX
3epHUCTHX, 1HKOMM 3emiuucTux mac. Cunrosis pombiuna. CnaifHicTe AockoHana. Tepaicte 3 - 3,5,
1IuIbHICTD 4,3 - 4,7. Konip 611uii, cipyBaTo-011mii, poxkeBuil. Pucka 6i1a. 3110M HEpiBHUM, CTYyIIIHYACTUH.
Benuka mineHICTh JUIsI MIHEPAJIB 31 CKISTHUM OJMCKOM. 3aCTOCOBYETHCS SIK OOBa)XKHIOBAY TIIMHUCTOTO
PO34MHY NpU OYpIHHI CBEPAJIOBUH, a TAKOX Y MEIULIMHI.

Omooput (rutaBukosuil mmart). CaF2 — ¢ropun kambiito. 3epHHUCTI arperat, 3pOCTKH KpHUCTaliB
yacrime KyOiuHoi gopmu. CrnaifHicTh JOCcKOHana, Oyinck ckisHuUM. TBepaicts 4. 3abapBieHuil B pi3Hi
KOJIbOpU (4acCTO HaBITh Y HEBEIMKOMY 3pa3Ky): (ioJEeTOBHi, 3€JeHUH, KOBTUH, OIaKUTHUH, pOKEBUIl.
ITpu HarpiBaHHi 3a0apBieHHS 3HUKA€E. J{esKi PI3HOBUAM 3a 30BHILIHIM BUIJIAZOM HaraJyioTh MapMemal.
dnyopectitoe (TepMmiH "¢uyopeceHis" MOXOAUTh BiJ Ha3BU LBOro MiHepany). OnuMH i3 OCHOBHHUX
MeTanypriiHux (iIrociB (TUIaBHIB), SKHH MOJIETIIYE BUIJIABKY METAJIIB 13 pY/I.

Xanpkomiputr (MigHuH komuepaHn). CuFeS2 — cynpdin miai ta 3amiza. CyliibHI 3€pHHMCTI MacH,
OKpeMi 3epHa, CHHTOHIA TeTparoHanbHa. TBepmictb 3 — 4. Himenicte 4,1 — 4,3. CmaitHicTh
HEJ0CKOHAaa, 3JI0M PaKOBHHUCTUM, HepiBHUHN. KoJip 1aTyHHO-KOBTHIA, 30JI0TUCTO-XOBTUH. Pricka yopHa
a0o 3eyeHo-4opHa. ['0JI0BHA py/1a Ha MiJIb Ta BUTOTOBJICHHS MiJHOTO KYIIOPOCY.

Amnatut (Bix rpenpskoro “amaroc” — minnuBuit). Ca5(PO4)3 (F,Cl) — docdar kanbitito. CHHTOHIS
rekcaroHanbHa. Kpucrtanum mnpu3MaTuyHi, KOPOTKOCTOBMYAcTi Tabmutuactoi Qopmu. ChaiiHicTh
HE/IOCKOHaNA. 3yCTpidaloThesl APIOHO3EPHUCTI LyKpomoxiOHi arperatu. TBepaictb 5, miumpHicTh 3,1.
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Koumnip: xoBTHii, 5KOBTYBaTO-3€JI€HUN, OJIAaKUTHUH, (Pi07eTOBHH, KopHuHeBUil. Pucka 6ina 10 KOBTYBaTO-
cipoi, OIMCK CKIISTHHM. 3710M HEePiBHHM, PAKOBHUCTHH, Y IPIOHO3EPHUCTUX arperarax — 3epHUCTHUH.

JloOpe po3uMHSETHCS y COMSHIN, cipyaHiit Ta hochopHiilt KucIoTaxX. AMMATUT — €AUHUN MIHEpa, SKUN
MICTUTh ocdOop y MPOMUCIIOBIHN KUTLKOCTI. ATpOHOMIYHA py/Ia.

TemmHi 3i cnaiiHicTIO

Manaxit (migaa 3emnens). CuCO3Cu(OH)2 — nyxuuit kapbonar mini. Hariuni dopmu, 3emmucrti
MacH. Arperatu OyBarOTh BOJIOKHHCTI, pajiajbHO-TIPOMEHUCTI, OPYHBKO- Ta TPOHOMOAIOHI YTBOPEHHSI.
Cunronis moHoknuHHa. TBepaicts 3,5 — 4.0, minsHicTh 3,9 — 4,0. Komip Bix sickpaBo-3€JIEHOTO 0
TEMHO-3€JICHOTO, pPHCKa Ouijo-3eneHa. biauck CKISHUH, NIOBKOBUCTHH, Oapxatuctuii. CralHICTh
JOCKOHAJIa. 37I0M 3aHO3JIMBUH, IHKOJIM PAKOBHUCTUHN. BypXIMBO pearye 3 COJIIHOIO KHCIOTOO.

Manaxit — 4yJ0BMH JEKOPATUBHUI KaMiHb. BUKOPUCTOBY€ETHCS 11 BUTOTOBJICHHS 3€JI€HOT (hapOu.

lanenit- cBuHIEeBU Ommck (J1at. "rajgeHa"— cBuHIEBa pyna). PbS — cynbdin cBunIo. 3epHUCTI
Macu Bix rpy0o- 1m0 ToHKO3epHHCTHX. Kpucramm mepeBakHO KyOiuHOi (opmu (KyOidHA CHHTOHIS).
Tsepaicts 2,5 — 3,0. Koxip cBuHIIEBO-4OpHHUH, Cipo-dyopHHiA. Prcka cipo-4opHa, 3]I0M CTYIIHYACTHIA.
CunpHUI MeTaneBuil OHCK, BeJIMKA MUTbHICTE — 7,4 — 7,6. HaliBaxuimBima pyaa CBHHIIIO.

KinoBap (crapomaBHbOiIHIINCEKE — KpoB aApakona). HgS — cymedin pryri. lineni 3epHHCTI
arperatu. Kpucranu TpUTOHAIBHOI CHHTOHII (CTOBMYACTI) 3yCTPIYAOTBHCS PIAKO. 3ajsrae y BUTISAL
BKpaIuieHUX HenpaBuibHOI opmu 3epeH. CnaiHICTh JocKoHana. TBepaicTs 2 —2,5, BeIuKa IIUIbHICTh
— 8 — 8,2. Kounip BiJ 4epBOHOr0 0 OypOBaTO-4€PBOHOIO 3 CBUHIIEBO-CIpUM BiITIHKOM. Pucka yepBoHa.
bruck n3epkanbHUiA, IHKOIM MaTOBH. 3110M HEpIBHUMN, CTYIMIHYACTUH.

KiHoBap — enuHa pyna ans oJepXKaHHSA PTYTI, SKa BUKOPHCTOBYETbCA y (PI3MUHUX NMPHIAAAX, SK
JETOHATOp BUOYXIBKH, JJIsi BATOTOBJICHHS PUPOAHOT (papou.

Cdanepur (umHKOBa OOMaHKa; BiJ Tpernpkoro "cdamepoc" — oOMaHIO, TOMY IO 3a 30BHIIIHIM
BUIJISIIOM HE CXOXHMHM 3 I1HIIMMU cyidbdigamu MetaniB). ZnS — cynbdig 1uHKYy. ToHKO- Ta
KpynHo3epHUCTI arperatd. Kpucrtamm kyOlyHOi CHHIOHII, YacTO BHKpUBIEHI. TBepaicte 3 — 4,
mineHICTh 3,9 — 4,2. Konip Oypuii abo KOpUYHEBHIA 3 )KOBTYBAaTHUM BIATIHKOM. Pucka »oBTa 10 Oypoi.
ChaiiHicTh QyXe JOCKOHaJa, 3JI0M CTyMiHYacTuit abo 3epHucTHil. banck meranonoaiOxuil, 13epKalbHU.
['onoBHa py/Ja Ha LIMHK.

3.3.3. MinepaJu 3 TBepaicTIO inblle 5 (IPANAITH CKJI0)

CaiTai 3i cnaiinicTIO

Oprokna3. KAISi308 — amromocuiikar kaiito, KajliioBo-HaTpiiioBuil mnonpoBuil mmar. Ha3pa
MOXO/UTH BiJ rperpkoro "oproknasz" (1o npsamMo po3komoerbes). CynunbHI KpuctaniyHi macu. dopma
KpUCTaJIB MNpU3MaTU4YHA, TOBCTOIIACTUHYACTA, MPU PO3KOIIOBaHHI YTBOPIOE MPSIMOKYTHI (POpPMH.
CuHroHis MoHOKJIMHHA. TBepaicTh 6 — 6,5, minpHICTH 2,5. CrnaliHicTh JOCKOHATA B IBOX HAIMPsIMKaX ITiJT
npsMUM KyToM. bruck ckisHuii, nepnamytpoBuid. Koiip OnakuTHO-CipHid, CBITJIO-pOXKEBUH, Oypwuid,
M'sico-uepBOHUM, 3eneHuii. Pucka Oina. 310M cTymiHYacTUi.

MikpokiuH (3 TPerpbKOoi — BIAXWICHHUN, OCKUIBKM KyT MDK IUIONMHAMH CIMAaiHOCTI MEHIIHHA BiJl
npsimoro Ha 20 xBuiuH). Ckiaa Takud ke, sSIK B OpTOKJaza. YacTo 3a 30BHIUIHIM BUIJISAOM HE
BiJIpi3HA€ThCS BiJ HbOro. CHHIOHIS TPUKIMHHA. [IpHpoaHi 3pOCTKH MiHepaly 3 KBapleM YTBOPIOIOTH
"muceMoBHi rpaHiT", a00 "eBpelchbKuil KaMiHB".

brakuTHO-3€MeHNI PI3HOBU]T MIKPOKIMHY HAa3UBAIOTh aMa30HITOM. 3aCTOCOBYEThCS SIK JICKOPATUBHUI
Mmarepiai.

[Tnarioknasu (3 rpenpkoi — KOCO pO3KONMOI0ThCs). HarpilioBo-kambiifioBi monboBi mmati. Croau
BXOJISITh alb0IT, aHOPTIT, JIabpaaop Ta iH.
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AnpOiT (Bim nat. "anpOyc" — Oinmii). NaAlSi308 — mnarpiiioBuii marioknas. IlmactuHuacro-
MPU3MATHYHI IyKPOIMOAiOH1 KpucTayu, Apy3u. CUHTOHIS TpUKIWHHA. TBEepaicTh 6, miIbHICTH 2,6. Komip
Oinmmii, cipyBato-Oinumii, pucka Oinma. bmuck cxsHMil. CnaiiHICTh JOCKOHANA, KyT MDK TUIONIMHAMU
cnaiiHocTi 86°24'. PO3pi3HSIOTH Taki PI3HOBUAM: MICIYHHH KaMmiHb (aayssiap) 3 HDKHO-OJAKUTHUM
B1IJTMBOM, COHSYHHI KaMiHb (aBaHTIOPUH) — KPHUCTAIN 3 ICKPUCTO-30JIOTUCTUM BiJIJTUBOM.

[Tpumitka. Ha3Ba “monpoBi mmartu’”, WMOBIpHO, MilLIa BiJ TOT0, IO IIi MiHEpaId MAlOTh IIUPOKE
PO3MOBCIOKEHHSI B 3eMH1i KOpi, TOOTO 3yCTpiuatoThCsl MaiKe Ha KOKHOMY TOJIi.

CaitJi 0e3 cnaiiHocTi

Kgsapir. Si02 — miokcus KpeMHII0, KpeMHE3eM — HaHOUIbII PO3MOBCIOKEHUN MiHepall y JiTocdepi
— 12,5%. CyuinpHi WiIbHI MacH, 1HKOJIM 3€PHUCTI, OKpeMi KpUCTalu, Ipy3u. Po3mipu KpuctaiiB gyxe
pi3HOMaHITHI. MarOTh BHUIJIS MIECTUTPAHHUX MPU3M, TPUTOHAIBHOI Ainipamiau. TBepaicTs 1, MIIbHICTD
2,6. CnaitHiCTh BIJICYTHS, 3JIOM DPAaKOBHUCTHH, HepiBHUU. CHHIOHISA TpUTrOHAJIbHA. BIHCK CKIAHHM,
N3epKaTbHHA, MaTOBHA. be3 koibopy, 3a0apBieHHS] 0OYMOBJICHE HASBHICTIO JIOMIIIOK — BiJl MOJIOYHO-
O1JI0TO JI0 YOPHOTO KOJILOPY.

3a5e)HO BiJl KOJBOPY, MPO30POCTI YHCICHHI PI3HOBHAM KBapIly MAarOTh OCOOJWBI Ha3BH: TipCHKUN
KpHUIITAIb — OE3KOJIbOPOBI BOISHO-TIPO30PI KPUCTAIN; aMEeTUCT — (iOJICTOBUI KBapll; payxTorasz —
IMMYacTi, TPO30pi pi3HOBHUIH, 3a0apBiieH] y OypoBaTo-cipi TOHH; MOPIOH — KPHCTAINA YOPHOTO KOJIBOPY.

KBapu — BaxknuBa cUpOBHHA JJIsl CKJISIHOI Ta KepaMidHOI MPOMHUCIOBOCTI, BUKOPUCTOBYETHCS ISt
re’epanii yiabTpa3ByKy, a TaKOoX y pajionepenaBadax i roavHHUKax. Bxoaute a0 ckmany Oaratbox
TiPChKUX TOPIiJI; MarMaTHYHUX, OCAJ0BHUX, METaMOP(idYHUX.

Xanuenon. [ToraiiHokpuctaniuauii piHoBUA kBapiy. CyIiibHI MacH, HaTi4Hi yrBopeHHs. CrnaifHicTh
BigCcyTHs. TBepaicTh 7, minbHICTH 2,6. 3110M pakoBHHCTHH, HepiBHHNA. [IpocBiuyeThcs Ha kpasx. Komip
Oinuii, OaKUTHHINA, )KOBTYBATHIA, KOpUYHEBUH. BIMCK BOCKOBHIA, MaTOBHUH.

Bigomi Taki pi3HOBHIM XalIEJAOHY: CEPIIOJIIK — OpaHXKEBO- YEPBOHOTO KOJBOPY; araT — arperar
XaIEeIoHy cMyractoi OymoBH (CMYTH Pi3HOKOJIBOPOBI); XpH30Mpa3 — sSO0JydHO-3€JIEHOTO KOJIhOPY
3aBJASKHU JOMIIIKAM HIKENIO; SlIMa — INITbHUN MOTAHHOKPUCTATIYHUN PI3HOBH/ XalIeIOHY 3 ICKPaBUM
3a0apBIICHHSM 1 KOHIICHTPUYHUMH CMYyTaMHU.

XanienoH Ta HOro pi3HOBUIN BUKOPUCTOBYIOTHCS B OUIBIIOCTI SIK IEKOPATUBHE KaMiHHSI.

Omnan. Si02:nH20. AmopdHuil pi3HOBHU] KpeMHe3eMy, HaTiuHi Macu, KoHkpewii. TBepaicte 5,5 —
6,5. CnaiHICTh BIJICYTHS, 3JIOM DPAaKOBHUCTUW. biwick ckisiHuii, BoCckoBuM, maToBuil. Komip Oinuit,
KOBTHUH, Oypuit, Onakutauil. [insHicTs 1,9 — 2,3.

[Tiput (Bix rpenpkoro "mipoc" — Borons). FeS2 — cynpdin 3amiza. YTBoproe Kpucranu KyO14HOL
¢dopMu (KyOluHA CUHIOHISI) 3 XapaKTEpHUM LITPUXYBAaHHSAM Ha IpaHsAX HapaienbHo pedpam. Pozmipu
KpHUCTaJTIB pPi3HOMaHITHI, HAHOUIBII PO3MOBCIOKEH] POpMH: KyO, OKTaeap, MEHTaroHA0AeKae1p, HEPIIKO
3YCTpIYaIOThCSA 3POCTKU KPHUCTATIB Pi3HOT BEMUYMHHU. B 0CaloBUX TipCHKHUX MOPOAAX — MPOMEHHCTI
KoHkperii. TBepaictb 6 — 6,5, urinbHicTh 5,0 — 5,2. Komnip 1aTyHHO-)KOBTHIA, CBITJIO-)KOBTUH, pHCKa
3eneHyBato- abo OypoBaro-yopHa. CunbHmii MeTaneBuii Onuck. CoaliHICTh BiACYTHSA. 310M
PaKOBHUCTHM, HEpiBHUI. Arperatu, siki B JaBHUHY 3aBISKH CBOEMY KOJbOPY MPUHMAIHCH 32 30J0TO,
onepxanu Ha3By 301010 aypHiB" (aHri. "dyiuc ronx"). OCHOBHA CHpOBHHA JUIsl OJEPKaHHS CipyaHOl
KHCIIOTH.

Temui 3i criaiiHicTIO

Jlabpamop Na[AlSi308] Ca[Al2Si208]— mnonpoBHii WIMAaT, KalbliHOBO-HATPIMOBHIA TUIArioKIas.
Hasga 3a niBoctpoBoM B [liBHIuHIN AMepHili.
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CyuinpHi 3€pHUCTI Macu 3 ApPIOHO- Ta KPYMHOIUIACTUHYACTHX KpHcTamiB. CHaiHICTh TOCKOHAJA.
Cunronis TpukinHHA. TBepaicTs 6 — 6,5, niibHICTh 2,6 — 2,7. Komip TeMHUH, 1HKOJIM TUMYACTO-CipUid
a0o cipyBaTO-4OpHHI. BIMCK CKIISTHUI 10 TIEpIaMyTpPOBOTO.

BinpizHsieTbcs 4y0BOIO TPOIO KOJHOPIB (ipH3alli€r0) Ha IUIOIMIMHAX CHAaWHOCTI ab0 Ha MOJipoBaHiit
MMOBEPXHi B CHHIOBATO-(D10JI€TOBO-3€JICHNX TOHaX. YyA0BHI 03100/ IF0BaJIbHUAN MaTepial.

Asrit. Ca(Mg,Fe)[(SiAl)206] — cumikar Kajiblio, Mar"iro Ta 3amiza. KopoTkocroBmuacri,
6oukonoioHi, mpu3MaTuyHi Kprctanu. CyrinbHi 3epHUCTI Macu. CUHTOHIS MOHOKJIMHHA. TBepaicTs 5,5
— 6, mneHicTh 3,3 — 3,6. Cnaifnicth gockoHana. Komip BiJg TEeMHO-3€JIEHOTO 0 OypOBaTO-4OPHOTO,
pUCKa 3eleHyBaToO-Cipa. bimck CKIsSHUE, KpUCTamu MaroTh OJMCKydi TpaHi (Ha3Ba MOXOAHUTH BiJ
rpeupkoro "ayre" — OaucK). 3710M HEPIBHUN O PAaKOBHUCTOTO. PO3MOBCIOMKEHMI MiHEpal MarMaTHYHHUX
MOPi/T OCHOBHOTO (JIY’)KHOTO) CKJIaJy.

PoroBa oOmanka. CaNa2 (Mg,Fe,Al)[(SiA1)4011](OH)2 — cknaaHuii amoMOCHUIIIKAT KaJIbIIito,
MarHito Ta 3amiza. J[oBrormpusmMaTiyHi Ta roJIKyBaTi KpUCTaJW, CHHTOHisSl MOHOKIIIHHA. TBepaicth 5,5 - 6,
nribHICTh 3,1 — 3,3. CraliHicTh TOCKOHAJA B IBOX HampsMkax. Komip TeMHO-3eneHui, YopHUiA, Oypuil.
Pucka 3enenyBato-0ypa, Oypa. biuck CKISHUI 3 POroBHM BiJZTMBOM (3BiAKM 1 Ha3Ba), Ha IUIOMMHAX
CHAHOCTI — NIOBKOBUCTHIA. 37T0M 3aHO3IMBUHN. [10po10yTBOpIOOUHIA MiHEpaJl OCHOBHUX ITOPII.

Temni 0e3 cnaiiHocTi

Marnetut. Fe304 — okcun 3amiza (MarHiTHUE 3aii3HSK). 3€pHUCTI JpiOHOKpHCTAII4HI MacH,
KpUCTQJIM Y BUIJISIII OKTaeapiB, APY3u B mopoxkHedax. Twepmaicts 5,5 — 6,0. Cunronis xKyOiuHa, 3710M
HepiBHuil. Komip 3amizo-yopHuii, pucka yopHa. biuck meraneBuid, matoBuil. OcobmuBa BIAaCTUBICTh —
Mar"iTHUH, OIbHICTh 5,0 — 5,3. BaxkiuBa cupoBUHA Ui BUIUIABKH YaBYHY Ta cTajl (3amiza OJIM3bKO

60%).
I'ematur. Fe203 — oxkcun 3amiza (4epBOHUI 3aMi3HSK, BiJ TPEIBKOro '"ramMarTikoc” — KPHUBAaBHIA,
3BIAKM 1 yKpaiHCbKa Ha3Ba —‘“‘KpuBaBHK'"). 3eMJIMCTI, IIKapajynyBaTi, JIyCKyBaTi arperatu. [Hkomm

YTBOPIOIOTh YYJOB1 KpUCTainu — poMOoenpu. CUHIOHIsSI TpUroHalbHa. TBepaicTh 5 — 6, miuibHICTE 5,0
— 5,3. Konmip cranpHO-4OpHHUH 31 CTpOKaTUMHU BiATIHKaMH, pHCKa BHIIHEBO-YE€PBOHA. 3JIOM
paxoBHUCTHH. BaxknuBa 3anizHa pyna (Bmict 3amisa Bix 50 10 65%).

Jlimonit. Fe203nH20 — rigpookucen 3amiza (Oypuit 3ami3Hsk). HazBa moxoauTh Bif TpeLbKOTO
"muMOH" — ayr (MaroThCs Ha yBa3i OOJOTHI Ta JyroBi pyau 3aiiza). CyLisibHI, OPUCTI, HI3APIOBATI
3eMaucTl Macu. Yacto yTBOpIOIOTH keonu — HariyHi (opmu. LineH1 pi3HOBUAM — KpHCTaJIIvHI,
3emMaucTi — amopdHi. TBepaicte MinnuBa — Bix I 1o 5,5, minsHicTs 2,7 — 4,3. Konip Oypuii, oxpsiHo-
XKOBTHUMH. Pucka xoBT0-Oypa 10 4epBOHOI, OJIMCK MAaTOBUH, 3710M PAKOBHUCTHUH.

3ycTpiuaeThCcsl y MEKUIBKOX pI3HOBHJAX: Oypa CKIsiHa rojgoBa — cdepuyHa HariyHa ¢opma 3
TNIaJICHBKOTO OJUCKYUOI0 TMOBEPXHEI0 TEMHO-0Yporo abo YOpHOTO KOJIbOPY; OONITOBUN OYpHil 3ai3HSK
— INJIBHI CYIUIBHI Macu TEMHO-Oyporo abo »OBTO-Oyporo KoJbopy, sIKi CKJIaJalOThCs 13 CKYIYEHb
APpIOHUX KYJbOK; Oypuil 3aJ1i3HSIK — 3€MJIMCTI KPUXKI Ta LIUIbHI arperatu OXpsHO->KOBTOTO Ta YOPHOI'O
KoJIbOpiB. Pyna Ha 3amizo (BmicT 3amiza 34 — 42%).

OmniBin. (Mg, Fe)2Si04 — cunikar MarHito Ta 3amiza. CymiieHi ApiOHO3EPHUCTI Macu, OKpeMmi
KpUCTaJIM Ta 3€pHa, BKJItOUeH1 B opoy. Cunronis pomOiuna. Tepaicts 6,5 — 7, minbHicTh 3,3 — 4,1.
Konip onuBkoBo-3eneHuil (3BIKK 1 Ha3Ba) 0 TeMHO-3e1eHoro. CrnaiHiCTh BIJICYTHA a00 HEOCKOHAA.
brnuck ckisiHMM, 370M pakoOBHUCTHHM. BaxnuBuii MOpOJOYTBOPIOIOUMH MiHEpaJl OCHOBHUX Ta
yIBTPAOCHOBHUX MOPiJ. BizoMuii mpo3opuii 3010TUCTHI PI3HOBUA ONIBIHY — XPHU30JIT (B1 IPELbKOTO
“XpH30C” — 30J10TO) — KOILITOBHUI KaMiHb.

Hedenin. Na[AlSiO4]. HazBa moxoauTs Bia TpenbpKoro cinosa “Hedeni” — xmapa. [Ipu po3urHeHHi y
KOHIICHTPOBAHUX KHUCIIOTaX YTBOPIOE XMapoMoAiOHUI KpeMHe3eM. 3epHHUCTI, KOPOTKO NpU3MaTH4HI

KpucTainu OapwiionoaiOHi, siki BKpamsieHi B mopoju. CHHIOHIS TeKcaroHajibHa. TBepmictb 5 — 6,
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mineHICT 2,6. CaliHicTh BincyTHS abo HemockoHana. Komip TeMHO-CipHid, )KOBTYBaTHl 3 4epBOHYBATUM
BIITIHKOM. BIHMCK )UpHUI, Ha TpaHsIX — CKJISTHUHN, 37I0M TUIOCKO-PAaKOBHUCTHA.
Hedenin — amominieBa pyna, HopoA0yTBOPIOIOUNN MiHEpal OCHOBHHX 1 yJIbTPAOCHOBHHUX IMOPIJI.

KOHTPOJIbHI 3AITMTAHHA

1. Buznaure nousaTts "minepan", "kpuctan". YKaxiTh GOpPMH 3HAXOIKEHHS MiHEPATiB B IPUPO/II.

2. BigbOepiTh B 3amporOHOBaHIM KOJEKIii MiHEpain 3 TyXe JOCKOHAJIOK, HEOCKOHAIOK CHAWHICTIO
Ta 0e3 CHaiHOCTI.

3. Ha3BiTh MiHEpaIM-€TaJIOHH B IIKaJIl TBEPJAOCTi. SIK BUBHAYAETHCS TBEPAICTh MIHEpPAIIB B MOJIBOBUX
yMoBax?

4. I1lo Take O6aUCK MiHEPAJIB 1 K1 HOTO PI3HOBUIU?

5. llo Take 3;10M MiHEpay 1 Ki HOTO pi3HOBUIU?

6. SIki Bu 3HaeTe ciennivHi BIACTUBOCTI OKPEMHUX MiHEepaiB?

7. SIk BUKOPHUCTOBYIOTHCSI MiHEpaJIM B HAPOJAHOMY T'OCIIOIAPCTBI, B T.4. B Oy/AIBHUIITBI?

IIpakTuuna po6ora Nel
Tema:«O3HalioMIeHHS 3 (PI3HYHUMH BJIACTUBOCTAMM MiHepaJIiB»

Merta po6oTu: O3HalloMUTHCS 32 METOJUYHUMH BKa31BKaMH 3 METOJJaMH BU3HAYCHHS (DI3UUHUX
BJIACTUBOCTEH MIHEpaIiB; BA3HAYUTH 1 3allMCATH B 30IIUT OCHOBHI () i3UYHI BIIACTHBOCTI
MiHepalliB y 1aHoMy Habopi (5 3pa3KiB)

Ipunaau i maTepiajam: 3pa3ku MiHepalliB, SKi XapaKTepU3yIOTh OCHOBHI JIarHOCTHUYHI BIACTHBOCTI

MiHepaJliB (KoJip, KOJIIp pUCKU, OJIMCK CHANHICTh, TBEPAICTD, 3JI0M, IPO30PICTh, POZUMHEHHS Y KUCIOTaX,

CMaK 3anax, IIJIbHICTB);

[IIxana TBeprocti Mooca, HernaszypoBaHna dapdoposa miactuka, 10% po3durH CONISTHOT KUCTOTH.

TEOPETUYHA JOBIJAKA:

KoxHuii MiHepasl Mae eBHUI XIMIYHMM CKJIaJ 1 XapakTepHY JUIsl HbOTO BHYTPILIHIO OYAOBY, Bij
SKO1 3aJIeXkaTh HOro 30BHIMIHS (popma Ta (13MUH1 BIACTUBOCTI.

Po3pi3HI0I0TH Taki 30BHIIIHI (MaKpOCKOMi4YH1) (i3MYH1 BJIACTUBOCTI MiHEpaJiB: KOJip, KOJIp PUCKH,
MPO30PiCTh, OMUCK, CIAWHICTD, 3]I0M, TBEPAICTh, PO3UYMHEHHS Yy KUCIIOTaX, CMaK, 3arax, MIUIbHICTb.

K o 11 p. Maibke Bci MiHepanu 3abapBiieHI B TOW 4yM iHIIMHK Kousip. baraTo 3 HUX Ha3BaHi 3a Li€lO
o3Hakoro. Hampuknan, rematut (Big rpeupkoro 'remarikoc'—KpuBaBHii), anbOIT (Bl JaTHUHCHKOTO
"anbOiyc"—O1mmit), pyOiH (Bix JaTUHCBKOTO "py0Oep" —uepBOHUIN).

Jlnst XapakTepUCTHKH KOJbOPY Ta HOro BiATIHKIB BUKOPHUCTOBYIOTH TaKi TEpMiHM: OLIMi, YOpHHUH,
cipuii, Oypuii, YepBOHUH, KOBTUH, 3€JICHUI, CUHINA. Takl Ha3BHU, K OPAH)KEBUH, POKEBHI, OJAKUTHUH,
3aCTOCOBYIOTHCS JJI1 YTOUHEHHSI BIATIHKIB, HATIPUKJIA/l OPaHKEBO-KOBTHH, OIaKUTHO-01/IMH Ta 1H.

Jlns Ha3B BIATIHKIB YXXUBAIOTh NMpe(iKCH TEMHO-, CBITJIO- Ta iH., a JJS MIHEpaliB 3 METaJIeBUM
O0cKkoM OOOB’SI3KOBO SIK TIpediKC BUKOPHUCTOBYIOTH Ha3By MeTany (HampuKiIad, MiTHO-YEPBOHHM,
30JI0THCTO-, JIATYHHO-, OPOH30BO-)KOBTHH, CBUHIIEBO-a00 CTAJIEBO-CipHii, 3a1130-4YOPHUH Ta 1H.).
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KpiM ocHOBHOrO 3a0apBiieHHS, MiHEpaTd IHKOIUM MAlOTh [OJATKOBI BIATIHKA — MIiHJIUBICTB,
0o0yMOBJICHY sIBHIIEM 1HTEpQEpEHIlii CBITJa Ha TOBEPXHI MIHEpaJIiB BHACIIIOK PI3HUX pEakIiil mpu
BHBITPIOBAaHHI.

Konip pwuck u barato minepaniB y apiOHO-po3piOHEHOMY cTaHi (OPOLIKY) MAalOTh 30BCIM
IHIMUH KOJIIp, TaK 3BaHMM KoJip puckH (abo mpocTto —pucka). lle BakiamBa MiarHOCTHYHA O3HaKa
MiHepay. J{7s BU3HAYCHHsI KOJIbOPY PHCKH HEMa MOTpedu po3piOHIOBATH MiHEpas, a JOCUTh IPOBECTH
HUM IO Herja3ypoBaHiii ¢dapdopoBiii miactuHmi. 11 XapaKTepUCTUKH PUCKU BXKHUBAIOTHCA TaKl XK
TEPMiHH, SK 1 I KOJIBOPY.

[Ipo3opicrTs. lle 3gaTHicTh MiHEpaNIIB MPOMYCKATH CBITJIO. PO3pi3HAIOTE TPo30opi (TIpChKHi
KpHUIITab, ICIAHACHKHUH IITAT Ta 1H.), HAMIBIPO30pi (XaJIIe0H, onall Ta 1H.) 1 Henmpo3opi (rpadiT, mpur
Ta iH.). barato MiHepasiB y TOHKUX IUIACTUHKAaX MPOCBIYYIOThCS, HATPUKIIA O10THT.

b 1 u c k. Lle 3maTHiCTh MiHEpaJIiB BiIOUBAJIA CBITJIO (3aJICKHUTh BiJl KITBKOCTI BiIOUTOTO CBITJIA).

3a 1i€l0 BIACTUBICTIO MiHEpalM PO3MOAUIAIOTH HA JIBI BENUKI TPYINHU: 3 METAJIEBUM Ta HEMETaJICBUM
OJILCKOM.

MeraneBuii OarcK—Iie OJHMCK CBDKOTO 37IoMy MeTanmy. Pemra —mnemeranesi. BinpisHsioTs Omuck
aJIMa3HUM - Ty)Ke CHIIbHUM, BiIOMBae Oarato CBITJIA; J3epKalbHUN—OINCK A3epKalia; CKISHUH—OINCK
MOBEPXHI CKJIa; MIOBKOBUCTHH—IIPU TapalieIbHO-BOJIOKHUCTIH OY0BIi; HPHHUHA - MOBEPXHS MiHEPATy
Haye Hamas3aHa XUpOM; MepiaamMyTpoBuli—kodip intepdepeniii. barato minepaniB He MalOTh OJUCKY 1 €
MaTOBUMH.

Cnai#iuicTb. Le 3maTHICTs MiHEpaliB PO3KOIIOBATUCH MPHU yAapi B OKPEMHUX KpucTanorpadidyHux
HaMpsIMKax 3 YTBOPEHHSM TTaAKUX a00 M3epKalbHUX MOBEPXOHb—IIOBEPXOHb CIIaHOCTI.

CnaiiHicTh MpUTaMaHHA TIIBKM KPUCTATIYHUM MiHEpajaM 1 BIJICYTHS y MOHOKpucTaniB. Hampsmox
TUTOUIMH CIIAHOCTI HE BUMAAKOBUH 1 BIAMOBIa€ HAMPSIMKaM HaWO1IbII MIUTBHUX KPUCTATIYHUX PEUIiTOK.
CnaiiHicTh MOXKE CIOCTEpPIraTUCh B OJHOMY, JBOX, TPhOX, YOTHPHOX 1 HaBiTh IIecTH Hampsmkax. Criza
PO3PI3HATH IUIOIMHK CIAHOCTI BiJ TpaHel kpuctana. Hampukiaza, y KBapli craifHICTh BIICYTHS, X04
BIH 1 3yCTPIYA€THCS YAaCTO y (POpPMI KPUCTAIIB 13 INIAJKUMHU TOBEPXHIMHU.

@®i3uyHO chaiHicTh 0OYMOBJIEHA THUM, IO 30BHIIIHI 3B'I3KM MK KpHUCTalaMH 3HAYHO cialmIi Bij
BHYTPILIHIX CTPYKTYPHHUX 3B'A3KIB MIJK €JIEeMEHTapPHUMH YaCTUHKaMH.

Po3pi3HAIOTH Taki BUIM CHAHOCTI:

a) JyXe JOCKOHaja —MiHepaad JIerKO PO3KOMIOEThCS 3a BU3HAYCHHM HAMPSMKOM Ha OKpeMi
TUTACTUHKH, JJUCTOYKHU ab0 TycOUKH (croa, rpadir, rirnc Ta iH.);

0) JOCKOHAJIa—TIPU yapl MiHEpaJ PO3KOIIOETHCS PIBHUMH, TJIaJCHPKUMH TUIONIMHAMU Ha YJIaMKH,
SK1 HaraJyloTb IEpPBUHHI KpUCTaNIH (TaJIiT, KaJIBIUT Ta 1H.);

B) HEJJOCKOHAJIa — PO3MI3HAEThCA BAXKKO HA yllaMKax MiHepaly. 3HauHa YacTHHA yJIaMKiB 0OMekeHa
HEMPaBUILHUMU MTOBEPXHIMH (araTuT, Oepui Ta iH.);

r) cnoaifiHicTs BiacyTHs. [lpu ymapi MiHepan pO3KOMIOETHCS Yy BHUIAJKOBHX HampsMKax 13
HEeTPaBUJILHUMH TTOBEPXHSIMU 3JI0MY (KBapIl, JIIMOHIT Ta iH.).
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3 11 o M. In1s1 BU3HAYCHHSA JIESIKUX MiHEepaliB J00pOI0 11arHOCTUYHOIO O3HAKOIO € 3JI0M — BHUITaJKOBHM
HampsIMOK PO3KOJIy MiHepaly. 3a TEBHUM XapaKTepOM IIOBEPXHI, SKa YTBOPIOETHCS TPU PO3KOJII
MiHEpaly, BUAUISIOTh TaKl TUIH 3JIOMY:

a) piBHMIA, CTYIIHYaCTUH, XapaKTEPHUH JIJIsI MIHEPATIB 13 CIalHICTIO;
0) pakoBUCTHH (OmaJl, XaJILEAOH Ta iH.), SIKUI Harajaye BHYTPILIHIO TIOBEPXHIO YePEHaIlKH;

B) 3aHO3JIMBHIA (poroBa oOMaHKa, TINC Ta iH.) — NPUTAMaHHUN MiHEpaJaM i3 BOJIOKHUCTOK a0o
TOJIKYBaTOI0 OYI0BOIO;

T') 3eMJIMCTHH (KAOJIHIT Ta 1H.) — XapaKTEePHHUH IJIs 36MIIMCTUX MIHEPaiB;
1) 3€pPHUCTUI — MalOTh MiHEPAJIU 3€pPHUCTO1 OYIOBH.

TBepnicrts. Le 3maTHICTS MiHEpaJiB YUHUTH OIip MEXaHIYHUM 3yCUIUIAM, K1 PO3'€IHYIOTH HOTO
gacTUHKH. CTYyIiHb TBEPIOCTI MiHEpaIiB BU3HAYAETHCS MPUOIU3HO B MOPIBHSAHHI 3 TBEPAICTIO €TATOHHUX
MiHepaiiB 3a mkaiorw ®. Mooca, Taou. 1.1.

Tabmums 1.1 — [Ikana TBepa0OCTi MiHEpaTiB

Hasga minepany TBepaicTb XapakTepucTUKa TBEpAOCTI

3a MoocoMm
Tanbk 1 Jlerko npsimaeThCst HIrTEM
Iinc 2 JpsnaeTbes Hirrem
Kanpuur 3 Jlerko npsimaeThCst HOXKEM
DIr00pUT 4 Baxko npsnaerbcs HOXKeEM
Amnatut 5 Hix He 3anuinae noapsnuH
Oproxina3s 6 3anuiae moapsIMUHY Ha CKJIi, CTal
KBapng 7 Jlerko npsmae cransb, CKIO
Tomnas 8 Jpsinae ckio, TipCbKU KPUILTAIb
Kopynn 9 Jlerko npsirnae BCi MiHEpaiH, KpiM  aMazy
Anma3s 10 Pixe ckio

Tanpk — MiHepan migkiacy cianioBarux cuiikatiB, MgsSisO19(OH),. komip — Oinuii, 3eIeHKYBATHH;
ryctuHa 2,8 r/em®, YTBOpUBCS BHACHIOK TiAPOTEPMABbHOI 3MIHM MarHe3labHUX CHJIIKATIB
BUBEPKEHUX MOPiA. BUKOPUCTOBYIOTH SIK KMCIOTOTPUBKHUH Ta €NEKTPOI30JIAIINHII MaTepiall.

Kpeiina — BiTHOCHTBCA A0 OCAJOBUX TOPIJ OPTaHOTEHHOTO (300T€HHOT0) MOXOJKEHHS (3aTBEPAUIHANA
MOPCBKHI OCaji, CKJIaaeThCs 3 Yepemnamiok, HalmpocTimux mMopchkux TBapuH), CaCOs. Komip
Oinuii. BukopucranHs — 1yisi BUpOOHUIITBA BallHA, IIEMEHTY, CKJa, JJIs MPUTOTYBaHHS 3aMa3ok,
¢bapO, mImakIiBKH.
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Iinc — minepan rpynu cynbdartiB, CaSO4-2H,0. Komip Oinmid, cipwii, >KOBTyBaTHH, YEPBOHYBATHI.
I'yctuna 2,2 2,3 r/em’, OyIoBa IJIACTUHYACTA, BOJOKHUCTA, 3€PHUCTA. BUKOPUCTOBYETHCS IS
BUPOOHHUIITBA MOBITPSIHUX TIICOBUX B SDKYUHUX.

Kam’sna cinp — (ramit) NaCl. MiHepanm XeMOT€HHOro MOXOKEHHS Mifkiacy xjopumaiB. I'yctuna 2,2
3 . o . o o o .
r/cm”. Komip 6e30apBHuMiA, O11Hi, )KOBTUH, CHHIOBaTHI. byioBa kpucraniyHa.

Kanpuur — (Banuskosuii mmat) CaCOs3, MiHepan rpynu kKapOoHartiB. bynosa kpucraniuna. ['yctuna 2,7
r/em’. Komip Oimuid, cipuii.

Amnrigput — CaSQOy, ocamoBuii TiApOTEepMaTbHUI MiHepan rpynu cyibdartiB. ['yctuna 2,8 — 3,0 r/em’.
Cxoxuit Ha rinc. Komip cipuii, romyOysarmii. I[lornuHaroum BOAy TMEpPEXOIUTh Y TiIcC.
BuKoOpHCTOBYIOTH Y BUPOOHHIITBI B’ SKYUHX, TOOPHB.

o - . 3 o
[TnaBukoBuit mmar (¢urooput) — miHepan knacy ¢ropuni, CaF,. I'yctuna 3,2r/cm”, unctuii Gaooput —
0e30apBHUl (I[iHHA ONTHUYHA CUPOBHMHA), JOMIIIKH HAIAIOTh (i0JIETOBOIO, 3€JICHOTO, JKOBTOTO Ta
1H. KOJIbOPIB.

Amatutr — wMmiHepan kimacy  ¢ocdariB  MarMatuyHOro,  TiAPOTEPMAIBHOIO  MOXOKEHHS,
Cas(PO4)3-(F,Cl,OH),. Bymosa 3eprucra, kpucramiuna. I'yctina 3,2 r/cm’. BUKOPHCTOBYETBCS SIK
CUPOBHHA JJI1 BUPOOHUITBA T0OpUB, GocHOpHOI KHCITOTH, CKJIA.

Oproxkna3 — kamieBuit noapoBuil mmar. Al,O3-6S10;. SIckpaBo BUpakeHa CMAWHICTIO y ABOX HAIPSIMKaX.
Komip Gimmii , poxesmii, cipmii. I'ycrmma 2,6 r/cM®. BHKOPHCTOBYIOTb SIK CHPOBHHY JUIS
BUPOOHHUIITBA KEPAMIKH Ta CKJIa. BXOAUTH O CKIIaay TPaHITIB, THEHCY Ta IHIIMX BUBEPKCHUX Ta
MeTaMOp(iYHUX MOPi.

KBapi — oMH 3 HaHNOLIMPEHIIUX MOPOJOYTBOPIOIOUMX MiHepalliB rpynu kBapuy SiO,. I'yctuna 2,65
r/em’. CraiiHOCTI He Mae, 370M He piBHuil. Komip — ©Oe30apBHuil (TipchbKuil KpHILTAIB),
¢bioneroBuil (ameTuct), 6K, cipuit, poxeBHid. BUKOPHUCTOBYETHCS y BUTIIS/AI KBApPLIOBOTO MIiCKY
Ta KBAapLUTIB y BUPOOHHUITBI CKJa Ta KEpPaMiKH, KBAapLUTH — K 03/100JIOBAIBHUI MaTepiall.
MoHoOKpuUCTany KBaplly — y ONTHYHOMY NpHIAfo0yAyBaHHI Ta SK I’ €30€JeKTpUK. 3abapBiieHi
IPO30pi KBaplM — Yy IOBEJIPHIH cIipasi.

Tona3 — minepan miakiacy octpiBaux cuimikaTiB Fl[SiO4](F,OH),. BynoBa kpucranivna, ryctuna 3,4 —
3,6 r/em’. Komnip 0e36apBHuil, romyOuii, poxeBHil, BUHHO-)KOBTHH, 3aJ€KHO BiJ JOMIILIOK.
[Tpo3opuii Tonas — TOPOroiHHUM KaMiHb. 3yCTPIUa€eThCS Y PO3CUIIAX.

Kopyna — minepan npoctux okuciiB Al,Os. lomimku Cr, Fe, Ti Ta iH. ['yctuna 4r/cm®. 3a IOXOIKEHHAM
- metamopdiuHa nopoaa. Koinip npo3opuil pi3HOMaHITHUX BIATIHKIB, 3aJ€KHO BiJl JIOMIIIOK. €
JIOPOTOILIIHHUM KameHeM (py0OiH, candip Ta iH.). Xopommii abpa3uB. Y MPOMHUCIOBHX MacITabax
BUTOTOBJISIIOTh CHHTETUYHUN KOPYHI — IS TOJUHHHKOBOI TPOMECIOBOCTI, €JIEKTPOHHOI,
IOBENTIPHOI. 3yCTPIYa€ThCs Y PO3CUTIAX.

Anma3 — MiHepall, oJiHa 13 KpUcTaniyHux nojaimMopdHux monudikariit Byriemto, C. bynosa kpucraniyna.
Konip 6e36apBHuii, pimme 3abapenermii. 'yctuna — 3,5 r/cm®. KpymHi kpucrami 1mpo3oporo
anmasy — popororinauii kaminb (I kacy). 3acTocoByroTh sik abpa3uB. BUTOTOBIAIOTE CHHTETUYHI
anMasd (3 rpadity Ta BYTJIEMICTKHX PEYOBUH).
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Jlns BU3HAUEHHS TBEPJOCTI MiHEpaJiB y JabOpaTOPHHX YMOBaX KOPHUCTYIOTHCS MiIPYYHUMH
MpeAMETaMH, TBEPICTh SKUX BiOMa: M'SIKWM oJliBelb — 1, HIroTh — 2,5; MigHa MoHeTa — 3—4; CKJIO
— 5—35,5; ne3o 6putBu — 5—6;Tepnyr — 7.

CkJyio psimae BCi MiHepanu 3 TBEPIICTIO MEHIIE 5, a MiHEpaIH 3 TBEPAICTIO OibIe 5 cami ApANAIOTh
ckio. [lumu migpydyHumMu 3aco0aMM MOXKHA BH3HAYUTH TBEPHICTh OUIBIIOCTI MiHEpaJiB, OCKUIBKH
MiIHEpaJIH 3 TBEPIICTIO OLIbINE 6 3yCTPIYAIOTHCS MTOPIBHSHO PiIKO.

Po3dyumHEHHS y KHCJIOTaX. Yci MiHEpalu Ki1acy KapOoHaTiB (KaJbIHUT, MaJIaxiT Ta 1H.)
pearyroTh i3 COJISIHOI KHCJIOTOK 3 BHIUICHHSIM BYTJICKHCIIOTO Ta3y, OyJbOOYKH SIKOTO CTBOPIOIOTH
BpaXEHHS KHUITIHHS KUCIOTH. JlesKi MiHepalyd [bOro KJIacy pPO3UYMHSIOTHCA B PO3APIOHEHOMY CTaHi
(monomiT) abo mpu mimgirpiBaHHi (MarHe3uT). s BU3HAUE€HHSA MiHepaiiB 3actocoByeThesi 10% po3unH
COJISIHOT KHCJIOTH, Kparuisi SKOTO 3a JONOMOTOK CKJISTHOI MaJMyKd a00 KpareJbHUIII HAaHOCUTHCS Ha
MOBEPXHIO 3pa3ka a0 Ha MOPOIIOK.

CwMmak, 3amax. Yci MiHepanu, siKi pO3UMHSAIOTHCS y BOJII, MalOTh MeBHUI cMak. Tak, ramit —
COJIOHUH, CUJIbBIH — TipKO-COJIOHUH. J{esKi MiHepasy Mijx yac TepTs OAWH 00 OAMH MAaIOTh XapaKTepHHMA
3amax. Tak, mpu TepTi kenBakiB GochopuTy 3'SABISAETHCS 3amax TOpIoi IIKIpH; 3amax CipyaHoro rasy
XapaKTepHUH IS TIPUTY Ta CIPKH.

HlinpsHIiCcTb. LIg BIacTUBICTS MiHEpAJIiB 3MIHIOETHCS B IIMPOKHUX MEXKaxX — BiJ 3HAUCHHs MeHIIe |
(ra3m, Oitymm) mo 23 r/cM® (Tpyma OCBMHUCTOTO Ipuif0). Y psii BHUMAIKIB IIIJIBHICTE € J00pOIO
J1arHOCTUYHOIO O3HAKOK0, HABITh BHBAXYIOUM MiHEpald HA JOJIOHI, MOKHA MPHUOIM3HO BU3HAYUTH iX
IIUTBHICTB. 32 MIUTBHICTIO BC1 MiHEpaIM PO3MOAUISIOTh Ha: JIETKi—i3 MUIBHICTIO 70 2,0 T/cM?, cepenHi —
Bix 2 10 4 r/cm3, Baxkki—O1IbIIE 4 T/CM>.

TBepaicTh ONHOPITHUX KaM SHUCTUX MaTepiajliB BU3HAUaIOTh 3a IIKAJIOK TBEPAOCTI, Y SIKIH JEcsTh
creliaJibHO MiAI0paHuX MiHEpaJliB pO3TallOBaHl y TAKOMY MOPSIIKY, 10 Ha KOKHOMY 3 HUX BCl1 HACTYIHI
MOKYTb JIUIIATH PUCKY.

X1 POBOTH:

1. OsnailoMuTHuCSs 32 METOJUYHUMHU BKa31BKaMM 3 METO/IaMU BU3HAUEHHS (13MYHUX BJIACTUBOCTEN
MIHEpaJliB;
2. BU3HAYWTH 1 3allMCaTH B 30ITUT OCHOBHI (i3WYHI BIIACTUBOCTI MiHEpAJIiB Y JJAHOMY Ha00pi 5

3pa3KiB;
3. Jlawui Briucatu g0 tabmwmii 2.1:
Tabmums 1.2
o | Hazs
Ne | Ha3sa 2 2 5L % "
) A T S = =
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1/ | MiHepaiy a, = 3 L el =
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BucHOBOK.

CAMOCTIMHA POBOTA
Poznin 1. OCHOBU I'EOJIOT I
Tema 2. MIHEPAJIN
IIpu omparroBanHi mi€i TemMu 3700yBay OCBITM TMOBHHEH BHBYMTH TaKi NMUTAHHS, BUKOPUCTABIIU
HeoOXiaHi JiTepaTypHi mkepena [1], ¢.11-28;:

OcHosHi nopoooymeopiotoui minepanu. Kpucmaniuni i amopghiuni peuosunu. Dizuuni enacmusocmi
Mminepanie. Teepoicms minepanis.

3AIIMTAHHA JJ151 CAMOKOHTPOJIIO:

1. Buznaure nousaTTs "minepan", "kpuctan". YKaxiTh GOpPMH 3HAXOKEHHS MiHEPAJIiB Y IPUPOI.

2. BigbepiTh y 3ampomnoHOBaHIA KOJIEKIii MiHEpanu 3 JyKe JOCKOHAJOK, HEIOCKOHAIO
CTaifHiCTIO Ta 6€3 CIaifHOCTI.

3. Ha3BiTh MiHEpanu-eTaIOHH B LIKAJI TBEPAOCTI. SIK BU3HAYA€THCS TBEPAICTh MiHEPAJiB Y MOJIBOBHUX
yMoBax?

4. I1lo Take O6JUCK MiHEPAJIB 1 SIKi HOTO PI3HOBHUIU?

5. 1o Take 31m0M MiHepaiy i siKi HOro pi3HOBUIU?

6. SIki BU 3HaeTe crienr(pidHi BIACTUBOCTI OKPEMUX MiHepaiB?

7. SIK BUKOPUCTOBYIOTHCSI MIHEPAJIM B HAPOJHOMY I'OCIIOJAPCTBI, B T.4. B OyA1BHULITBI?

8. OgHOpiIHI TiJNIA, K1 CKIAIAI0THCS 3 OJHIET PEUOBUHH Ha3UBAIOTh:

a) KaMIHHSM;

0) MiHepanamu;

B) FipCbKUMH TIOpoAaMu?

OITPALIIOBATU ITPAKTUYHY POBOTY TTINATI'OTYBATUCH 1O 3AXUCTY.

Tema 3. 'TPCBKI IOPON
Jlexuis 4. IloxomkenHs Ta kiaacudikanis ripcbkux nopia. CTpykrypa Ta TeKCTypa ripcbKHX NOpijg

4.1. IMoxoa:keHHs Ta KJIacupikauisa ripcbKuUX nopia

INpcbkuMu  mopojamMM  Ha3UBAIOTHCA MIHEpPAJIbHI arperaTd pi3HOro Cckiagy W OyaoBH, sIKi
chopMyBaIMCh y pPE3YyJbTaTl I'EOJOTIYHUX MPOILECIB 1 SKI YTBOPIOIOTH CaMOCTIHHI TEOJIOT1YHI Tija
(nnmacTy, mapu, Kuinu Ta id.). L{i npupoaHi ckymyeHHsl MiHepaJIbHUX arperariB BUB4Yae netporpadis (Bia
rpenbKux ciiB "merpoc” — KaMiHb, "Tpadoc" — ommcyBaTH) — Te€OJIOTiYHA HayKa, sIKa BHBYAE
MiHEepalbHUN CKJIaJ TIPCBKUX TOPiJ, iX OyIOBY, MOXOJKEHHS, YMOBH 3aJsiTaHHs, PO3MOBCIODKEHHS Ta
YTBOPEHHS KOPUCHUX KOTAJIMH.

3a MOXOKEHHSIM (TeHEe3MCOM — BiJ TpelbKoro 'reHezoc" — TMOXOJKEHHS), TIpChbKi IMOPOJIU
PO3MOAIISAIOTHCS HAa TPU BEJMKI TPYIU: MarMaTu4Hi, 0CafoBi, METaMOpQiuHi.

MarmatruyHi TipcbKi MOPOJM YTBOPWIMCH BHACTIAOK 3aTBEpPIHHS PEYOBMHU BEPXHbOI MaHTIi 3emill,
MIPUPOJIHOTO CHIIIKATHOTO PO3IJIaBy — Marmu (3 rpeubkoi — TICTO, MICHBO), sIKa IMiJHIMAIOYUCh YBEPX
MIPU TE€OTEKTOHIYHUX TPOIECaX, OXOJIOKYETHCS 1 3aTBEP/IIBAE.

OcafoBi TipChKi MOPOIU YTBOPUIIUCH 3 MPOAYKTIB PYHHYBaHHS OyAb-SKUX FPCHKHUX MOPIJI, K1 BUTIATH
B 0CaJI0K Ha MOBEPXHi 3emJy1i a0o Ha JIHI BoJoWMuIIl 6e3 ydacTi abo 3a JOMOMOTOI0 JKUBUX OpPTraHi3MiB.
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Mertamop¢iyai  TipchbKi MOPOAM YTBOPWIIMCH 13 MarMaTHYHUX Ta OCAJOBHX  BHACHIJIOK
MepeKpucTaizaiii Ha TIAUOWHI MMl BIUIMBOM BHCOKOI TEMIIEpaTypH 1 BEITMKOTO THUCKY, a TaKOX PI3HHUX
(h13UKO-XIMIYHHUX MIPOIIECIB.

VY 3emHiil kopi 10 raAMOMHU 16 KM CIIBBITHOIICHHS MHMX TIPChKUX Topin npubiuzHo Take: 60%
CKJaiaTh MarmaTtuuHi, 32% — Mmetamopdiuni 1 8% — ocanoBi. Y Toi ke yac maibke 76% moBepxHi
3emii 1 JAHAa BOJOWMHMIN BKPUTO KPUXKOTIIMMHU INAPYBAaTHMU TIPCBKUMH IOPOJAMH  OCaJ0BOTO
noxo/pkeHHs. [Ipu 11boMy HaiOLIbIIe PO3MOBCIOMKEHHS MAIOTh TVIMHU Ta TJIMHUCTI MOPOJH, Ha OO
SKUX mpunanae 76% BiaKIaaiB, HA OO MICKiB, MIIIAHUKIB, BATHSIKIB Ta 1HIINUX — 25%.

[ToponoyTBoproroui MiHepann OepyTh HEOAHAKOBY y4acTh y OymoBi Tipcbkux mopin. HaiOimpin
BEJIMKa POJIb IOJHOBUX IIMATiB: BOHM CKIanaloTh a0 60% o0'emy marmarmunux mopia, 6ims 30%
Metamopoiuaux 1 g0 12% ocamoBux. KBapi Oepe ywacTh Takoxk y OyJIoBI sIK MarMaTMYHUX Ta
MeTamophiyHUX, TaK 1 OCaJOBUX MOpiA, ckiagaroun 6au3bko 12% 06’emy 3emuoi kopu. Kapbonatu
CKJIanarTh TIIbKU 1,7% o0'emy, a cynbdpatu — 0,1%.

SIKmIo KUTbKICTh MiHEpaJiB y TipchKiil mopoi popiBHIOe abo mepesurye 10% (3a 00'emom), TO BOHK
HAa3MBaIOThCS TOJIOBHUMH MOPOJOYTBOPIOIOUKMH, a K10 MeHIe 10% — npyropsiiHuMu.

Po3pi3HsroTh mepBUHHI MiHepaiu i BTopuHHI. [lepBUHHI yTBOPMINCH BOJHOYAC 3 TIPCHKOIO MOPOIOIO,
a BTOPMHHI — B mporeci ¢popMyBaHHS Ta MOJANBIIOI icTOPii ripcbkoi mopoau. [lepBuHHUME MiHEpaH
MOXYTh OyTH Ul OHUX TIPCHKUX MOPIJ 1 Ti K cami MiHepaiu — BTOPHHHUMHU JUis iHmmX. Hanpukian,
TaKkWil MiHepaJl, sSIK KaOJiHIT, BUABIISAETHCS EPBUHHUM Y TJIMHI 1 BTOPUHHUM Y TPaHITI.

3a MiHepalIbHUM CKJIaJI0M PO3PI3HIIOTH MOHOMIHEPANbHI TPChKI MOPOAM (TIIC, AOJIOMIT, BAallHAK Ta
1H.), SIK1 CKJIQJJAIOThCS 3 OJJHOTO MiHepaiy, Ta MoJliMiHEepallbHi (TPaHIT, JIOPUT Ta 1H.), IO CKIIAJAIOTHCS 3
0aratbox MiHepaTiB. BUIBIIICT TIPCHKUX MOPiA — MOJIIMIHEpaIbHI.

I'ipchKi MOpoAM BUBYAIOTH 3 PI3HUX TOYOK 30pY: B MEPUIY YEPry SIK CEpeIOBHUINE KOPUCHUX KOMAIUH
— pyn, Byriumi, HadTH, raszy, cojei Ta MiA3eMHHX BOJ; B IH)KEHEpHIH reonorii — SK OCHOBH
(GbyHIaMeHTIB, cepefoBUILE 1 Marepian Juisi OyAiBHHUIITBA PI3HUX CIOPYA, B arpoOHOMIi - SK pOArOYl
I'PYHTOYTBOPIOIOUI TOPOJIH.

4.2. CTpyKTYypa Ta TeKCTYypa ripcbKHUX Nopix

JUist 1IarHOCTUKH T1PCBKUX MOPiA OyAb-KOro MOXOKeHHs Tpeba 3HaTH OCOOIUBOCTI iX OyHOBH, IO
BU3HAYaIOThCS CTPYKTYPOIO Ta TEKCTYPOIO.

[lin cTpyKTyporo Tipchbkoi MOpoau po3yMitoTh ii OyaoBY, OOymOBIeHY (QOpPMOIO 1 BEITMYHUHOIO
MIHEpaJliB, 10 CKJIAJAI0Th ii, CTYIEHEM iX KpHcCTaji3alii, B3aEMOBIJHOIIEHHSIMH 1 3ac00aMH 3pOCTAHHS.
CrpykTypa Bi100paxye yMOBU YTBOPEHHS I'PCHKUX MOPII.

Po3pi3HAIOTH TakKi TUIIK CTPYKTYP: MOBHOKPUCTANIIYHY, TOPIpOBY Ta aMOpPHY.

[ToBHOKpHCTaNIYHA CTPYKTYypa MO>Ke OYTH PIBHOMIPHO 3€pHHCTOIO, KOJM KPUCTAJIM MIHEpaJiB, sKi
BXOJSITh JIO CKJIQAY TIPCbKOi MOPOJM, MalOTh HPUOJIIM3HO OIHAKOBI PO3MIpH. 3a BEIUUYMHOIO 3€pEeH
(KpucTasiB) MOBHOKpPHUCTAJIUHA CTPYKTypa OyBae€: KPYIMHO3EPHHCTOIO (PO3MIp 3€peH y IMONEPEUHUKY
oinbiie 3 MMm); cepenHbo3epHUCTOrO (I — 3 MM) Ta 1pidHO3EpHUCTOIO (MeHIIe 1 MM).

[TopdipoBi CTPYKTYpH TeX BIAHOCATHCA 10 KPUCTATIYHUX 1 XapaKTEPU3YIOThCS HASBHICTIO KPYMHHX
KPUCTAJIB, K1 3aHYpPEH1 B arperar KpUCTAJIIYHUX 3€PEH MEHIIIOTO pO3Mipy abo B CKJIOBATYy OCHOBHY Macy
(nuB. puc. 3.1). [ToniGH1 CTPYKTypH YTBOPIOIOTHCSI B TOMY BUIAAKY, KOJU KpUCTaJi3allisl 31CHIOETHCS B
JIBa €Taly: Ha MEepIIOMY eTalll Ha BEeJIMKii MMOMHI YTBOPIOIOTHCS OLIBII KPYIHI KPUCTANIU, HA APYroMY
— Ha 3HAYHO MEHIL{ IMUONHI — KPUCTaNI3y€eThCS PEIITa MarMu.

[TotaitHOKpHUCTaTiUHA CTPYKTYpa MO>Ke OYTH BUSBIICHA TUIBKH M1l MIKPOCKOIIOM.

Hekpucraniyni, abo amopdHi, CTpyKTypu MNpUTaMaHHI ToOpoJaM, fKI CKJIaJaloThecs 3
HEPO3KPHCTATI30BaHOI OCHOBHOT MacCH.
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[Tig TekcTyporo MOpPOAM PO3YMIIOTH XapakTep PO3TAllyBaHHA ii CKJIAJOBUX YaCTHH Yy MPOCTOpi Ta
IIUTBHICTE TOPOIN. BUAUISIIOTE OAHOPIIHI Ta HEOHOPIIHI TEKCTYPH.

Cepen oHOPIAHUX TEKCTYP BUILISAIOTH MAaCHBHI (CYIUIbHI) TEKCTYpH, K1 CKIIaJeHI MiHepadaMu 0e3
Oynb-sKOi OpieHTaIlll, cepell HEOTHOPIMHMX — CIAHIOBaTI (IMOpoJa pO3CIaHIIbOBaHA Ha OKpeMi
TJIACTUHKH ), THEHCOMOI0HI, y SIKUX MIHEpaJId PO3TAIIOBaHI MapajeilbHO OJUH JO OJHOTO, (JIroigaibHi
(;mat. ¢uroic — TeKTH) — MiHEpaJIH BUTATHYTI B OJHOMY HalpsSMKY, MTOPHUCTI (IIJIAKOBI) - 32 HASBHOCTI Y
MOPO/Ii BEJIMKOT KUTBKOCTI MOpP Ta MOPOXKHUH (puc. 4.1).

JUis ocamoBUX CHUIyYUX TIPCBKUX TOPiJ XapakTepHa Oe3lagHa TEKCTypa, OCKUIBKHM ii CKIIaJ0Bi

YaCTHUHU (3€pHa, YJIaMKH) MOXYTb PO3TAILIOBYBATUCH SIK 3aBI'OJHO.

=

Pucynok 4.1—CtpykTypa Ta TEKCTypa IipCbKUX MOPiA:
a — cTpykTypu: 1 — 3epHucra; 2 — mopdipoBa; 0 — TekcTypu: 3 — rHeiicoBa (cmyracra); 4 —
CIIaHLIIOBATa; 5 — mopucrta; 6 — (mroinanpHa

Tema 3. 'TPCBKI IOPOIU
JIEKIIA 5. MarmaTtunusi ripebki nopoau. Ocanosi ripebki nopoau. Meramopgiuni ripebki
nopoau. I'ipcbki mopoau B Oy1iBHULTBI.

5.1.MarmaTuyHi ripcski nopoau.

Sk yxe 3a3Hayasioch, MarMaTU4Hi T1PChKI MOPOJIU MOXOMAATH 3 PEUOBHMHHM BEPXHBOI MaHTII 3emii —
Marmu. be3nepeyHiCTh BUHUKHEHHS TIPCHKUX IOp1J TakKUM YUHOM, Oyja BCTaHOBJEHA JAaBHO 1
HIATBEPKYEThCSA 3apa3 MPSAMUMH CIOCTEPEKEHHSMHU BHBEP)KEHHS BYJIKAHIB Ta PEYOBHMHHUM CKJIAJI0M
BYJIKaHIYHUX TOPIJI.

3a moxo/ukeHHAM (TeHe3ucoM) 3aJIeKHO Bij TOTO, A€ MPOXOAUTH OXOJIOPKEHHS MarMH, pO3pi3HSAIOTh
2NUOUHHI Ma eueePIHCeHi Mazmamuuni 2ipcbKi nOpoou.

I'nuéunni, aéo inmpysueni (nat. "HTPY310"— YKOPIHEHHS), YTBOPHWJIUCS Ha BEJIUKIA TNTMOMHI Mij
BIJIUBOM BHCOKOI TeMIIepaTypH Ta BEIMKOTO THCKY MpHU IMOBIIBHOMY OXOJIOMKEHHI MarMu. Y TaKuX
yMOBax aTOMHI Ta MOJEKYJSpHI YaCTUHKH PEYOBHHHM YTBOPIOIOThH CTIMKI XIMIYHI CHOJYKH Yy BUIJISAL
no0pe BiArpaHEHUX KpUCTaNiB. [HIIMMM ClIOBaMM, peUYOBHMHA MarMu MOBHICTIO BHUKPHCTai30BYETHCA
(rpanit, miaGa3, AyHIT Ta 1H.). 3 UMX NPUYMH JJIS IHTPY3UBHUX IOPIJ XapaKTepHI MOBHOKPHUCTAIIUHA,
iHKONIM TOp(ipoBa, CTPYKTypa Ta OJHOPIIHA MAaCHBHA TEKCTYypa.

Bueeporceni, abo egpy3usni (nat. "edy3io” — BUIMBAHHSA), YTBOPHIUCH IPU BHUBEP)KEHHI MarMu y
BUTJISI JIABM Ha MOBEpXHIO 3eMili abo Ha JAHO BOJOWMHUII NMPH IIBUIKOMY OXOJOKEHHI JaBu. [lpu
IIbOMY PEYOBMHA MarMH ILIBHJKO JI€ra3yeTbCs, HE BCTHIa€ KPUCTATI3yBAaTUCS 1 3aTBEPIIBAE y BUIIISAIL
BYJIKaHIYHOTO CKJia (0Ocuian) abo MOPHUCTOi MacH (TeM3a).

Edy3uBHI Tipchki mopoau XapaKTepU3YIOThCS aMOpP(HOIO, CKIOBATOIO, 1HKOJIW MOPQipornoaioHo0

CTPYKTYPOIO 1 TOPUCTOIO, CITAHIIEBOIO 200 (PIIFOITATBHOIO TEKCTYPOIO.
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3a XIMIYHUM CKJIAIOM MarMaTU4Hi TipchbKi MOPOAM 3aJIeKHO BiJl BMICTY KpeMHE3eMY (KpEMHEKUCIOTH
— Si102) po3auISIOTECS HA TaKi THITH:

1. VipTpaocHOBHI (JIy’kKe HEIOHACHYEHI KPEMHEKHCIOTO0) — BMICT KpeMHekucaotu a0 40%.
2. OcHoBHi (HeponacuyeHi)— 40 — 52%.

3. Cepenni (HacuueHi)— 52 — 65%.

4. Kucni (mepenacuderi) — 65 — 75%.

5. Ynprpakuci (qyxe nepeHacudeHi) — Oinbiie 75%.

[Tepri nBa THIHM BITHOCATHCS 10 TPCHKHUX MOPIJT 3 TY>KHOIO PEAKIER, PelITa — 3 KUCIIOH.

OcHOBHa 0COOJIMBICTh yABTPAOCHOBHUX MarMaTUYHUX TiPCHKHUX TOPiJ — YOpHUH a00 TEeMHO-3eIeHUI
KOJIIp, BeJIHMKA HIUIBHICTE. [Ipu 1IbOMY Taki MOPOJW TIABKH 1HTPY3UBHOTO MOXOKEHHS. [IpencTaBHUKN:
JIYHIT, MIPOKCEHIT, MePUIO0THUT.

OcHOBHI MarMaTu4Hi ripchKi MOPOIM MOXKYTh OyTH IHTPY3MBHOTO Ta €(dy3UBHOTO MOX0KeHHs. Koip
BiJl TEMHO-CIpOTO 710 YOpHOTO. [HTpYy3HBHI: Ta00p0, niada3, madbpagoput. Edy3uBHi: 6azanbT.

Cepenni mopoan TeX MalOTh IHTpY3WBHE Ta e]y3uBHE NoxopkeHHs. Komip Bin ciporo no 4opHO-
ciporo. InTpy3uBHi: giopur, cieHiT. Edy3uBHi: TpaxiT, aHIE3HUT.

Kucni marmatudHi TipchKi TOPOAM, SK 1 TMONEPEAHi, IHTPY3UBHOTO Ta e(dy3MBHOTO TMOXOKEHHS, a
yIABTPAKUCII TITIbKU €(y3uBHOTO. 3a0apBiIeHHS 1X epeBaKEHO CBITIMX TOHIB.

[IpencTtaBHUKM KHUCIUX IHTPY3UBHUX IMOPiA: TpaHIT, NErMaTUT, KBapueBwil mopdip; edy3uBHHX:
JTNapuT, JauuT. YIbTPaKUCIi: oocuiaH (ByJIKaHIYHE CKIIO), IEM3a.

®opmu 3ansranHs. Popmu 3aisaraHHs TVIMOMHHUX Ta BHUBEP)KEHUX IOPiA AOCHTH Pi3Hi. [ ImOWHHI
(iHTpY3WBHI) TipChKi MOPOJU YTBOPIOIOTH MACHUBHI TEOJIOTIYHI TiNa: O6ATOIITH, IITOKH, JAKOJITH (IUB.
puc. 5.1).

0

Pucynok 5.1 — ®@opmu 3ansiraHHs MarMaTHYHUX T1PCHKHUX TOPiA:
1 — Garomit; 2 — nakomit; 3 — kuna; 4 — mWTOK; 5 — nMaiika; 6 — JaBOBHUI MOKPUB; 7 — BYJIKaHIYHUN
KOHYC; 8 — 0caJI0B1 I'pChKi MOPOIU
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Baromit (1aT. — ruOokuii KaMiHb) sIBIIsi€ COO0I0 BEIUKUI MacuB (COTHI 1 HaBITh TUCSYl KBaJIPaTHHX
KUTOMETPiB) IHTPY3UBHUX MarMaTUYHUX mopia. OcHOBa MOro 3HaAXOIUTHCS Ha BEMUKUHN riuouHi. Bimomi
6atomitu B [lepy ta Uini qomxuHoro Oinbiie 1300 kM koxxkHmit. batomit 6eperoBoro xpedTa bpurancbkoi
Konym6ii mae 6inms 2000 kxm y goxwuny 1 Big 130 mo 200 kM y mmpuny. batomité ckiamgaroTh
KpUCTAIIYHUN (YHIAMEHT T'€OJIOTIYHUX CTPYKTYpP THITY TUIaTGopM, y TOMY YMCIi 1 YKpPaiHCHKUHM IIUAT
Cxi1HO-€BpONEHCHKOI TIIATPOPMH.

ITok — BiAramy>xeHHs 0AaTONITIB MOPIBHAHO HEeBeNUKUX po3MipiB (10 - 100 xkm?).

Jlakomit (J1aT. — KaMiHb y Mia3eMerti) — rpubonoaioHuii a0 KOpoBaenoaiOHMI MacuB IHTPY3UBHUX
MOPiJI, SKI MAarOTh, SIK MIPABHUIIO, TIOCKY MiOMBY. Marma, sika HaIXOJIUTh y TOBIIY YMIIIYHOUUX TOPia MO
TPIITUHI, yTBOPIOE CKIICTIONOAIOHE MTHATTS BEPXHBOI TOBIII TTOPI/I.

Kunmn yTBOPIOIOTBCSI TIPH 3allOBHEHHI TPIIIMH Y TIPCHKUX MOpojax. Y OUIBIIOCTI KWUJIbHI 1HTPY3ii €
CIYHUMH, TOOTO TEPECIKAIOTh IJIACTH OCAJAOBHUX TOPIJ M ACIKUM KyTOM, iX 3BUYaliHA MOTYXHICTh 1 —
3 M. XKwumm, siKi MEepeTHHAIOTh IUTACTH BEPTHUKAJIBHO a00 OJHM3BKO J0 BEPTHKAIBHOTO ITOJIOKEHHS,
HA3WBAIOTh JIAKaMH, iX JOBXKMHA COTHI KIJIOMETpiB, a mmpuHa 3 — 12 kM.

BuBeprkeHi MarMaTu4Hi ripchbKi MOPOIN YTBOPIOIOTH HA TIOBEPXHI MOTOKH, IIOKPHBH, KYIIOJIH.

[Torokamy Ha3MBarOTh 3aNOBHEHI 3aTBEPIALIOI0 JIABOIO, BUTATHYTI B JIOBXKHHY IOHWXKEHI (GopMH
penbedy.

[ToxpuBY YTBOPIOIOTHCS MPHU BEIIMKUX BHJIMBAX PiIKUX 0a3abTOBUX JiaB. BOHU 3aiiMaroTh BEIMYE3H1
IUIONI, SKI BUMIPSIOTHCS JECATKaMU THCSY KBaapaTHuUx kinometpiB (Cepennbo-Cubipchke Harip's B
Cxignomy Cubipy, B mrati Operon CIIA Ta iH.).

Kymonu BUHUKAIOTh MPH BUJIMBAX B'SI3KUX TPAHITHUX MarMm, siki He pO3TIKAIOThCSI B CTOPOHHU.

5.1.1 Onuc Ta BU3HAYEeHHSA MArMAaTHYHMX TIPCHLKUX MOPiJ

["ipchKi MOpOIU, XapaKTEPUCTUKHU SKUX HABOJSATHCS HUXKYE, CHCTEMATH30BaHI 32 XIMIYHUM CKJIaJIOM Y
3aJIe)KHOCTI B1Jl BMICTY KPEMHE3eMY. Y CBOIO Yepry KO>KHA 13 TaKUX TPYI TPChKUX MOPIiJ PO3NOILIEHA 32
ix moxomxeHHsM. lle BiAMoOBiZae HaBYAIBHUM IUISIM 1 JIONIOMAara€ IMBHUJIKO OPIEHTYBATHCS TIPH
BU3HAYEHHI Ti€l YM 1HIIOT rpChKOi HOPOIH.

BusnaueHnHs ripcbkoi mopoju Tpeba MoYMHATH 3 BU3HAUYEHHS KOJbOPY Ta HOro BIATIHKIB, 11O BKa3ye
Ha HAJIEXKHICTh JI0 TOTO YU 1HIIOIO TUIY B XiMiuHIN kiacudikanii. [ToTiM 3a CTpyKTYporO Ta TEKCTYpOIO
BHU3HAUAIOTh MOXO/KEHHsI (YMOBU 3aTBEpJIiHHA MarmMu) Ta TOJOBHI MOPOJOYTBOPIOIOYI MiHepaiu. 3a
UMM O3HAKaMU 1 BU3HAYAIOTh Ha3BY TPCHKOI MMOPOIH.

Kucai Ta yasTpakucii nopoau

I'panit. Konip cBiTiio cipuii, poskeBuid, Cipuii, CBITIO-4OpHUIl. 3a0apBiIEHHS TPaHITY BU3HAYAETHCS
3a0apBJeHHSAM MiHepalliB, II0 MOTo CKJIaAal0Th, — IOJBOBUX IINATIB Ta CIIOJ. BulbmiicTs MiHepatiB
CBITJIMX BIJATIHKIB (MOJIbOBI IIMATH), TEMHI — Yy TMOPIBHIHO HEBENUKiM KUTBKOCTI — TMpeAcTaBIeHI
010THTOM, aBriTOM, POroBol0 oOMaHKOr0. KBapIiy MiCTUTbCS y TpaHiTi B JEI0 MEHIIIN KiTbKOCTI, HIX
nonkoBi mmaru. Moro 3epHa MalOTh HenpaBWIbHY (opMmy. CTpyKTypa HOBHOKPHCTANiuHa,
piBHOMIpHO3epHUCTA (CepeAHl Ta KpyHHI 3epHa), iHKomM mopdipornonidHa. Tekcrypa MacHBHA.
[ToxomxeHHs iHTpy3uBHE. MiHepanbHUI CKIIaJ: KBapll, OpTOKIa3, ajib0IT, 010TUT, aBriT, poroBa 0OMaHKa.

[lermatut. Komnip cBiTio-cipuid, 1HOMI 3 mepaaMyTpoBUM BiaauBoM. CTpyKTypa MOBHOKpHUCTaJIYHa,
KpynHo3epHHUcTa. TekcTypa macuBHa. [loxomkeHHs 1HTpy3uBHE (KHiIbHE). MiHepallbHUN CKJIaJa: KBapil,
oprokias. Kpucranu mpopocTaroTh OJMH B 1HIITIH.

Jlimapur. Komnip cBiTio-cipuii, cipuii, 6ypoBaruil. [loTaiiHokpucTaniyHa nopgiponoioHa cTpykrypa.
Texcrypa apidnonopucra. [Toxomxenns epy3usHe. MiHepanbHUI CKIIaA: KBapll, MOJIbOBI IIMATH, CIIOIH.
JlinapuT — MOpiBHAHO MOJIO/A (KAifHOTHITHA) BUBEPKEHA TipCchKa MOpoIa.
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Kgapueswuii nop¢ip. Ilaneotunnuii (crapoaaBHiil) aHajor jinaputy. MiHepanbHUN CKJIa[ TaKuil ke.
Komip uepBonyBatuii, Oypuii, 1HKOIM 13 3e1eHyBaTuM 3a0apBieHHIM. CTpykTypa mopdipoBa, OCHOBHA
Maca apiOHo3zepHucrta. Texcrypa macuBHa. [loxomkenns edysuHe. KBaprieBuit mopdip Biapi3HIETHCS
BiJl JIMAPUTY HE TUIBKHU OLIBII TEMHUM 3a0apBIICHHSM, ajie 1 TPOXH OUIBIION MIIJIBHICTIO 1 MEHIIUM
BMICTOM CKJIOBaTOi MacH.

OOcunian (BynkaHiuyHE CKJIO) — yhbTpakucia mopoaa (SiO2 Oimeme 75%). Komip cBiTimid,
KOPUYHEBHUU /10 YOpHOTo. 3abapBiieHHS B TEMHI TOHM 3aJI€KHUTh BiJ] HAasSBHOCTI JOMIIIOK, HAIPUKJIAL,
BynkaHiyHoro mnomeny. Ctpykrypa amopdua (ckioBara). Tekcrypa miinpHa. Biauck cKIsHMIA, 3710M
paxoBHucTHil. [loxomkenns edysusne. CKilagaeThCs MEPEBAXKHO 3 KBAPILY.

IlemM3a — mnpoaykT miABOJAHMX BUBEpKeHb. Komip cBiTiO-cipuid, cipui, )oBTyBathii. CTpyKTypa
amopdHa, ckionoaioHa. Tekcrypa Makpornopucrta. Jlerka. 3aBasky HasSBHOCTI 3aKpUTHX IOp IUIABA€E y
BOJIi. YIIbTpaKuciia mopoja. Y CKIaji nepeBaxae KBapil.

Cepenni nopoaun

Hioput. Komp Big CBITIO- [0 TEMHO-Ciporo i3 3eleHyBaTuM BigTiHKOM. CTpyKTypa
MOBHOKPHCTANIIYHA, CepeaHbO3epHUCTA. TekcTtypa MacuBHa. [loxomxkenHs iHTpy3uBHe. Cxman:
TUIarioKJas3y, aBTiT, poroBa 0OMaHKa, piJIko KBapil.

Anpnesur — edy3uBHuil aHanmor amioputy. Komip cipuii, OypoBartuii, inkonu yopHuid. CTpyKTypa
MOTaHOKPHUCTANiYHa, 1HKoMU TopdipoBa. TekcTypa mopucta. MiHepanbHMI CKIIaJ Takul ke, AK Y
Jl0opuTa, 3 J0/JaBaHHAM O10TUTY. AHJIE3UTH YTBOPIOIOTH IIHMPOKO PO3MOBCIOJKEHI JIABOBI IOTOKH Ta
nokpusu y Cxinnomy Cu0ipy, Ha KaBkasi, AMepukancbkoMy KOHTHHEHTI Ta y [liBnenno-CxinHiit A3ii.

[Mopdipur — mpanaBuiii anamor auzae3uty. Komip cipuii, 3enenuil. Crtpyktypa mnopdiposa.
XapakTepHa IUTMTKOBA OKpeMicTb. Bin anne3uTy nopdipuT BiApi3HAETHCS BiICYTHICTIO CKIIOBATOI Mach
Ta BMICTOM JIPYTOPSIHUX MiHEpaiB.

CieHiT (Ha3Ba MOXOJUTH B CTapoBMHHOI Ha3BU M. AcyaHa — CieHu). Biapi3HseTbcsa BiA TpaHITY
TPOXH OUIBIIMM BMICTOM KOJbOPOBHX MiHepaniB. Koumip cBITIO-Cipuil, pOXeBUH, YEpBOHYBATHH.
CtpykTypa MOBHOKpHCTaliuyHa, PIBHOMIPHO- Ta KpYHMHO3EpHHMCTA. TEKCTypa OJHOpiJAHA, MAacHBHA.
IToxoKeHHs IHTPY3UBHE.

MiHepasbHUH CKJIaJ: OPTOKJIA3, poroBa 0OMaHKa, piko 610THT 1 aBrit. KBapil BiACyTHIH.

Tpaxit — kaliHoTUnHMIA (Mojoauii) edy3uBHUN aHanor cieHity. CTpyKTypa NMOTalfHOKpHUCTaJiuHa,
nopdiponoaiona. Tekcrypa apioHomopucta. Komip cipuii 13 3emeHyBaTUM BiJITIHKOM, YEPBOHYBATHM.
[Topona mopcTkyBara Ha JOTHK.

OcHoBHi mopoaun

XapaKkTepHOI0 OCOOJIMBICTIO OCHOBHHX (HEZOHACHYEHMX) IOPiJ € MOBHA BIJCYTHICTh KBapiy, a ix
TeMHe 3a0apBiieHHS OOYMOBJIEHE HAasBHICTIO TEMHOKOJIBOPOBUX MiHEpaliB — OJIiBIHY, MipOKCEHY,
poroBoi 0OMaHKH, 610THTY.

['a66po (Ha3Ba Bix Oonrapcekoro micta ['a60po). Komip BiJ TeMHO-3€I€HOTO A0 YOPHOTO, 1HKOJIU
cipuii. CTpyKTypa NMOBHOKpHCTaliyHa, KPYMHO- a00 cepeaHbO3epHUCTa, 1HKOIM nopdipoBa. Tekcrypa
MacuBHa. [loxomxeHHs iHTpy3uBHE. MiHepallbHUM cKiaa: Jabpaaop, poroBa 0OMaHKa, aBriT.

JlaGpamoputr — pi3HOBH] Tab0po, KU CKIIaaeTbcs Maibke LIJIKOM 3 IJIariokjiazy — jgadpaaopy.
Konip temHo-3enenyBaTto-cuHill 3 (ioneroBuMu abo mepaaMyTpOBHUMH IMepeluBaMH Mpu OOEpTaHHI.
CtpykTypa KpYITHO3EpHHCTA, TeKCTypa MacuBHA. [loxomkeHHs iHTpy3uBHe. Benwmki pomoBuma y
KuiBcbkiii Ta XKutoMupcebkiii o0mactsx.

bazaneT — edy3uBHMil aHanor rabopo. Konip temuuii, yopauil. CTpykTypa MOTafHOKpUCTAJI4Ha,
iHKONIM MOpdipoBa, ckiaoBaTa. TekcTypa miinbHa, mopucta. [loxomkenns epy3uBHe. MiHepalbHUI CKIIAM:

OJIIBIH, aBTiT, IIAT10KJIa3H.
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Hia6a3. IlaneotunHuii 6a3anbT — MPOAYKT MPaJaBHOTO BHUBEp:KeHHs JaB. Komip TeMHO-3eneHuid,
yopHuii. CTpyKTypa NOTAaWHOKpHCTANiuyHA, TEKCTypa MacuBHA. I[loxomkeHHs edy3uBHE. 3a 30BHIIIIM
BUTJISIIOM 1HKOJIM TIPUHAMAEThCA 3a 1HTpy3uBHE. MiHepanbHUN CKIaa: Jabpazop, aBriT, OJMIBIH,
JAPYTOPSIIHI YTBOPEHHS — XJIOPUT, CEPIICHTHH.

YiabTpaocHOBHI mopoaun

XapakTepHOI OCOOJIUBICTIO YIBTPAOCHOBHHUX (CHJIBHO HEIOHACHMYEHUX) TOPiA € i1X BUKIIOYHO
IHTpY3UBHE MOXO/KEHHS, BIICYTHICTh KBApIly Ta MOJbOBHX ILIATIB.

Hywnit. Konip Big TeMHO-3emeHOro 10 yopHOro. CTpykTypa MOBHOKPUCTAJIIYHA, PIBHOMIPHO3EPHUCTA,
TEKCTypa OJTHOPiAHA, MAaCHBHA. Y CKJIaJIi MepeBaKa€ OJIIBIH, IHKOJIHU 3 JOMIIIKAMU MarHeTUTY Ta XPOMITY.

[lepunotur. Komip 4yopHuii 3 3ereHyBatuM BiATiHKOM. CTpyKTypa IOBHOKpHCTaJi4HA,
piBHOMIpHO3epHHUCTa. TekcTypa ogHopiaHa, miyibHa. CKIIATaeThCs 13 OJIIBIHY Ta aBTiTY.

[Tipokcenit. Komip wopamii. CTpyKTypa Ta TEKCTypa aHaJIOTi4Hi nonepenHiM. CKIIagaeThes 13 aBriTy 3
JOMIIITKAMH OJTIBiHY.

KOHTPOJIbHI 3AITUTAHHA

1. o Take ripchKi MOPOJH 1 KA iX reHeTHIHa Kiacudikaris?

2. lIlo po3yMmitoTh Mil TEKCTYPOIO Ta CTPYKTYPOIO TPChKUX Mopin?

3. SIxi 30BHINIHI BiIMiHHI 03HAKH €()y3UBHHUX Ta IHTPY3UBHUX T1PCHKUX MOpPia?

4. SIk BiOpI3HAIOTHCS 32 30BHIMIHIM BUTJISAIOM MarMaTHYHI T1PChKi TOPOIHU B 3aJICKHOCTI BiJl KUIBKOCTI1
KPEMHEKHCIIOTH?

5. SIk BUKOPHUCTOBYIOTBCS B OYAIBHHIITBI MarMaTH4HI TipChKi mopoan?

5.2. Ocanosi ripcbki nmopoau
IToxomxenns, ckiaan Ta Kiacudikaniss ocafoBHUX ripCbLKUX MOpix

Sk BiZIOMO, 0CaJIOBI TipChKI MOPOIU € BTOPUHHUMU 1 YTBOPWIIUCH 3 OYyIb-SIKUX MEPBUHHUX TiPCHKUX
MOpiJ NUIAXOM iX pyHHYBaHHS Ta BUNAJaHHS B OCal.

VY OyaiBenbHIM MpakTHIl YacTille 3a BCE JIIOJUHA Ma€ CIpaBy 3 OCaJAOBUMHU TIPCHKUMH MOPOAAMH,
TOMY IO BOHM YPHBYACTHM 4YOXJIOM IIOKPHBAIOTH MPAKTHYHO BCIO MOBEPXHIO HAIIOl TUIAHETH.
YTBOpeHHs 1 moJanbllle 3MIHIOBaHHS 0CaJ0BUX TIPCHKUX MOP1J OB’ s13aHE 3 PI3HUMU TEPMOIMHAMIYHUMU
Ta (I3UKO-XIMIYHUMHU TpolecaMH. Y 3arajJbHOMY BHIJISAI MPOLIEC YTBOPEHHS OCAJOBUX MOPLJ MOXHA
300pa3uTH TaKUM YMHOM: BUHUKHEHHS MOYAaTKOBUX IMPOAYKTIB 32 paXyHOK PYHHYBaHHS MaT€pPHHCBKUX
ripChKUX MOPiJ (BUBITPIOBAaHHS, (13UKO-XIMIYHI MPOLIECH ), 3aJUILIEHHS HAa MicLll 200 MepeHECeHHs IO
MaTepially 3 YaCTKOBUM OCIJaHHSAM Ha HUISXaX MEPEeHOCYy, XIMIUHI 0CaaMu y BOAOMMMIIAX, HAKOMTUYEHHS
0Ca/IiB Y pe3yabTaTi JisUIbHOCTI OPTaHi3MiB 1, HAPEIITI, EpeXil 0cadiB B 0Ca0B1 ripChKi MOPOJIH.

Po3pi3HsAIOTHCS Taki CTaail yTBOPEHHS:

a) rineprenes3 (10 yTBOPEHHs])) — BUHUKHEHHS MMOYaTKOBOTO MaTepially Uil YTBOPEHHS OCaTOBUX
MOP1J BHACJIIJIOK PI3HOTO POy MPOLIECIB BUBITPIOBAHHS;

0) cemuMeHTOTreHe3 (OCiIaHHs) — HAKOTIMYCHHS 1 IEPEHECEHHSI 0Ca/IiB;

B) jAiareHe3 (mepepoKeHHs )— MEePETBOPEHHSI 0Ca/IiB B 0CaA0B1 IpChKi OPOJIH.

OcanoBi MOpPOAM CKIAAAOTHCA 3 MIHEpaJiB Ta YJIaMKiB TIpCBKUX MOPiJ Haipi3HOMAaHITHIIIOTO
MOXO/KEHHS, BKIIOUAIOYH BYJIKaHIYHHUH MMOMUI Ta KOCMIYHUNA MaTepiai; MiHepaJbHUX HOBOYTBOPEHb, K1
BUHUKJIM y KOPi BUBITPIOBaHHSA Ta Ha JIHI BOJOWMHUIIL, 3aJIUIIKIB OPTaHi3MiB Ta OPraHiYHHUX CIIOJIYK.
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B ocagoBux ripchkux mopojax BUAUISIOTH NMEPBUHHI MiHEpaiu, sKi 30eperaucs micis pyHHyBaHHS
MaTEepPUHCHKOI IMOPOIN, HAMPUKIAA KBapIl, CIIOJIM y MICKY; CHHT€HEeTHYHI (Tperpke "cin” — pa3om), Kl
YTBOPHWJIUCH Y TIporieci (OpMyBaHHS OCAIOBUX IMOPiJ (HAMPUKIIAJ, KAOJIHIT y TJIMHAX); YJIaMKH OyIb-
SKUX TIPCBKUX TOpiI — MarMaTHYHHX, MeTaMOp(iYHUX, CaMUX OCaJO0BUX (HANpHUKIAJI, TPaHIT Ta
KBapIMT y IIeOCHI, raiblli); OpraHiyHi 3aJUIIKH.

Minepanu ocagoBuX MOpiJl OyBalOTh y KpUCTAIIYHOMY, aMOphHOMY Ta KOJIOiqHOMY cTaHax. HapiBHi 3
NEPBUHHUMH MiHepanaMu (IOJLOBUMH INTNIATaMH, KBapIeM, CIIOJaMH) B OCAJOBHUX IOpPOJAX BEJIHKE
3HA4YEeHHS MalOTh MiHEpaJId HOBOYTBOPEHb, HANPUKJIIA TIIMHHUCTI MiHEpad — KAOJIHIT, TIAPOCTIONN Ta
pSA THIIMX OCAJOBOTO TMOXODKEHHS: KaJlBIUT, JOJOMIT (KapOoHATH), Tirc, aHTiApUT (cymbdarw), sKi
BIJICYTHI B MAarMaTHUYHUX IMOPOJIAX.

3a TEeHEeTHYHOI 03HAKOK, TOOTO 32 YMOBAaMH MOXOJKCHHS, OCAJIOBI MOPOJIU PO3MOIUIIOTECS HA TPU
BEJIMKI TPYIU: yJIaMKOBI, OPraHOTeHHI Ta XiMi4yHI (XeMoreHHi). Mixk HUMU MaloTh Miclie 6aratopa3oBi
MIEPEXOIH, SIKi yTBOPIOIOTh 0CA0BI TOPOIH 3MIIIAHOTO THITY.

I'muHM Ta TAMHUCTI TIPCHKi TOPOAM YacTO BiHOCATH IO OKPEMOi IpyIH BHACIHIJOK TOTO, IO BOHU HE
MOXYTh OYTH TOBHICTIO BiJIHECEHI Hi 10 YJIaMKOBHX, Hi JI0 XIMIYHMX 3a yMOBaMH YyTBOPEHHS Ta
MiHEepaJIbHUM CKJaaoM. Lli Tipchki MOpOIU CKJIaNaloThcs 3 HOBOYTBOPEHb — TMPOAYKTIB XIMIYHOTO
BUBITPIOBAHHSA 1 B TOH K€ Yac MalOTh y CBOEMY CKJIAJIl YIAMKOBHI MaTepian. Y TeXHIYHiH JiTeparypi Ta B
JESIKUX MAPYYHUKAX TIMHUCTI MMOPOJIM YaCTO BIAHOCSTH 10 APIOHO- Ta TOHKOYJIAMKOBHX.

®opMH 3aJTaHHS 0CAJOBHX MOPiT

Haityacrime ocaioBi mopoau 3aisraioTh y 3eMHii kopi mapamu. Toscti mapu (6inbme 0,3 — 0,4 m),
SK1 MalOTh BEJIMKE PO3IOBCIOJDKEHHS B JBOX HAIPSIMKAaxX, HA3UBAIOTh IUIACTAMU. [CTOPUYHO CKJIaocs Tak,
o (GopMH 3alATaHHS KPUXKOTUIMX OCAJOBHX IOPIJ HA3WBAIOTh IMApaMH, a CKaM’ SHUIMX - IUIACTaMH
(mmap rIMHM, TUTACT BAIHAKY 1 T.11.).

[Inact mae AB1 mapajienbH1 IUIOLIIMHY, KI OOMEXYIOTh HOTO IMOJIOKEHHS B 3€MHIN KOpi: BEpXHSI —
MOKPIBJISI, HWXKHS — mijgomBa. HalikopoTiia BiICTaHb MK MOKpIBJIEIO Ta MiJOLIBOIO (110 HOpMaIi)
HA3UBAEThCS HOPMAIBHOIO MOTYXHICTIO a00 MPOCTO MOTYXKHICTIO (TOBILMHOMNO) Iu1acTa. [Ipu moxuisomy
3aJIsIraHH] PO3PI3HAIOTH 1€ BEPTHKAIBbHY Ta TOPU30HTAIbHY NOTYKHICTh — BiJICTaHb MIX HOKpIBJIEIO Ta
M10MIBOIO TUIACTa BiJNOBITHO MO BEPTUKAJI Ta TOPU3OHTAI.

[TonoxkeHHs TuIacTa B 3€MHIM KOpi BM3HAUYA€ThCS €JIEMEHTAMH HOro 3ajsiraHHs: a3uMyTaMu JIiHii
MPOCTATaHHS 1 MaJIHHA Ta KyTOM NajiHHs (puc. 3.3).

[IpocTsiranHs - JiHIA NEPEeTHHY IJIacTa TOPU3OHTANBHOIO IMOMHOW. [lagiHHS — JiHIS NepeTHHY
TUTacTa BEPTUKAITBHOIO TUIOMIMHOKO NMEPHEHIUKYISPHO MPOCTIATaHHIO. Hampukiian, mpocTaranHs rJiacra
BYTUJUIS MIBHIYHO-3aX1/1HEe, Na/iHHS MiBHIYHO-cX1AHe. KyT maiiHHg — KyT Haxuiy IUIOUIMHHM IJIacTa 10
TOPU30HTY, KU 3MiHIO€THCS B 0° 10 90°.

SIkmo B muiacTi abo 1mapi TipchbKoi MOpOAM 3aisira€ TOHKHM IIap iHIIOT MOPOAM, TO HOro HAa3UMBAIOTh
MPOILIACTKOM ab0 MPOLIAPKOM.

3HauHO piAlIe 0CaI0Bi MOPOAM 3AATal0Th JiH3aMHu. Lle reosoriuni Tina, ki HaraaywTh GopMy JiH3 1
MaloTh JIOKaJIbHE PO3MOBCIOKEHHS 32 IPOCTATAaHHAM Ta MaIiHHIM.

Omnuc Ta BU3HAYEHHS 0CAI0BHX IPCHKHUX MOPiJ

YaaMmkoBi ripcbki nopoau

VYnaMkoB1 TipcbKi MOPOAM YTBOPWIKCH 3a PaxyHOK MEXaHIYHOTO pYyHWHYBaHHS (BUBITPIOBAHHS)
MaTEPUHCHKHX MOPIJ 3 3aIMIICHHAM MPOAYKTIB pyHHYBaHHS Ha Miclli a0 IX MEPEHECEHHM IIi/1 BIUIUBOM
rpasiTailii, BOaU Ta BITpY.
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Puc. 5.3 — ®opmu 3ansaraHHs 0CaIOBUX TIPCHKUX TOPIT:
1 — pocnunHMil mwap; 2 — rnvHa; 3 — MillaHuK; 4 — ByTiJUIg; 5 — BaIllHAK

JUis  ynaMKOBHX TIPCBKHX IOpiJT OCHOBHUMHU CTPYKTYpHUMHU O3HaKaMH, SKi BH3HAYalOTh iX
BJIACTUBOCTI, Ha3By 1 Mmicue y kimacudikarii, € po3mip ynamkiB (3epeH), ¢opma IMOBEpXHI YIaMKiB
(3aroctpeHi un oOKaTaHi) Ta BHJ 3B'3Ky MK yJlaMKaMH (CHITy4i, 3LEMEHTOBAaHI, 3B'A3Hi).

3a BEJIMYMHOIO YJIAMKIB (3€peH) BHIUISIOTH TaKi PI3HOBUIM TMOPIJ: BEIMKOYJIAMKOBI ab0 IcaMiTu
(TpembK. — KaMiHeIlb); CepeaHBOYJIAMKOBI abo rmceditn (rpembk.— TICOK); ApiOHOYIaMKOBi abo
aneBpiTH (TpelbK. — OOPOIIHO); TOHKOYIAaMKOBI 200 MeNiTH (TpelbK. — TIIKMHA). 31IEMEHTOBaH1 aleBpiTH
HAa3UBAIOTh AJIEBPOJIITAMH, TTIMHU — aprulitamu (JlaT. “apri’— IJIMHA).

XapakTepHOI CTPYKTYpPHOIO O3HAaKOK € (opMa MOBEpPXHI YJIaMKiB, SIKa BH3HAYa€ Ha3BY TipChKOT
MOpoAM 1 Jormomarae 3'§icyBaTd ii T€He3WC. YJaMKH MOXYTh OyTH oOkaTaHumu (Taibka, TpaBiif) Ta
3arocTpeHUMH (KyTaCTUMHM ), HApUKJIaJ 11e01Hb, XKOPCTBA.

JUia 31eMEHTOBAaHMX YyJAaMKOBUX TIIOpiA XapakTepHI Takl LEeMEHTU: Oa3anbHU (OCHOBHUI),
KOHTaKTOBHH, TOPOBUH Ta 1H.

bazanpHuii — 11€ Takuil TUN LEMEHTY, NpU SKOMY yJaMKH (3€pHa) TIPChKHUX IMOPIJ HIOM PO3CIsHI Y
"po3unHi” 11eMeHTy. ['ipChKi MOPO/IN 3 TAKUM THUIIOM IIEMEHTY MAIOTh BEJTUKY MEXaHIYHY MIIHICTb.

KonTakToBuii, a00 1IeMEHT CTHKaHHS — 1€ TaKWil THM [EMEHTAIlil, TpH K yJTaMKU TipChKUX MOPiJa
3IIEMEHTOBAHI TUIBKH IO KOHTaKTaX CTUKAaHHA. Taki TipChbKi MOPOAM MArOTh HEBEIUKY MEXaHIYHY
MIIHICTb.

ITpu mopoBOMY LIEMEHTI 3aIIOBHIOIOTHCS 3B'SI3yI0OUOI0 PEYOBHUHOIO MOPH (MOPOKHUHU) MIXK YJIaMKaMHU
(3epHaMM) MOBHICTIO a00 YacTKOBO. MIIHICTB MOPiJ PH LIbOMY OYBa€ JOCUTH PI3HOMAHITHOIO.

CTpykTypa yJIaMKOBUX TIPCHKHX TOPil 0OYMOBIIOETHCA PO3MIpaMH YJIaMKiB: BiJl BEIHMKOYJIaMKOBOI
(Oimpmie 2 MM) A0 ToHKOyNIaMKoBOi (MeHie 0,005 mwm).

Tekctypa ynamMkoBUX MOpij ayke pizHOMaHiTHA. Cumydum mopojaam (TiCKH, TaibKa, me0iHb, TpaBii,
KOpPCTBA) IpHUTaMaHHa Oe3/lagHa TEKCTypa, OCKUIBKM pO3TAaIlyBaHHSA IX CKJIQJOBHX YacTHMH HeE
nigKopseTbess Oynb-sAKid 3aKOHOMIpHOCTI. J[ist 3B'SI3HMX (TVIMHUCTHUX TMOPiJ) XapakTepHa 3eMJIHCTa,
KPUXKOTLJIa TeKCTypa. 31IEMEHTOBaH1 3B's13HI MOPOJIY — aJeBPOIITH (Mil[aHi CIaHIIi), apTuTiTH (TIMHKUCTI
CJIaHIIi) Ta 1H. MAIOTh CJIAHIIEBY TEKCTYPY.
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Jlnsi 31IeMEHTOBAHUX BEJIMKOYIAMKOBUX Ta CEpeIHbOYIAMKOBHUX TMOpiA (KOHTIIoMepar, Opekuis,

TpaBeIiT, MIIAHUK) XapaKTepHa IIIbHA MOHOJIITHA TEKCTYpa.

Kiacudikarrist ymaMKoBUX TIpChKUX TIOPiJl, BKIFOYAIOYH 1 TIIMHKUCTI, HaBeJeHa B Ta0JI. 5.2, a onuc — B

Tadi. 5.3.

Tabmuus 5.2 — Knacuikarist y1aMKOBUX Ta TIMHACTHX OPIJT

Crpykrypa HesuemenroBani Pozmip 31eMeHTOBaHI1
Ta KJ1ac Hesp’s13ni1 3B’s3H1| 3€peH 3arocTpeHi, Ooxkarani
nopiz 3arocTpeHi, OOkaraHi (ymamkiB), |kyracri
KyTacTi MM
Benuko- ['mubu Banynu >100 bpexuis Konrno-
yIIaMKOBI [1e6inb: lNanpka: KpynHa BaJIyH
KPYITHUIA KpyIHa 100-60
cepenHin cepenHs 60-40 Bpexuis
NpiOHMIA npibHa 40-20 cepenHs Kownruo-
’Kopcrna: I'pasiii: Mepar
KpyIlHa KpYITHHIA 20-10
cepemHs CepeHii 10-4 bpexuis
npiOHa TpiOHMI 4-2 npibHa
I'pasen
Cepennpo- | ITicok: [Mimanuku
yIIaMKOBI IpaBEIUCTHH 2-1
KPYIHO3EPHUCTHIA 1-0,5
CEPETHBO3EPHUCTHI 0,5-0,25
IpiOHO3EepHUCTUI 0,25-0,1
MUTYBaTUI 0,1-0,05
JpibHo- - - Cymicox 0,05-0,005 | AneBpourit
yJIaMKOBI (J1ec)
Touko- - - I'muan <0.005 I'nmuaucTHii cnadieBun
yJIaMKOBI (aprimit)
3mimani - - Cyrnu- [Mimano-ruuHUCTU]
HOK ClIaHellb
Tabnuus 5.3 — Onuc ynraMKOBHX Ta TIIMHUCTHUX TIOPIJT
CtpykTypa, TEKCTypa, Cknan JiarHocTruHi INipcbka mopoga
PO3Mip yJIaMKiB YJIaMKiB, O3HaKH Kpuxxka, | 3uieMeH-ToBaHa,
MiHEpaJIbHUN 3B’sI3HA mitTudikoBaHa
CKJIaJ1
Benukoynamkosa Ynamku Ynamku lNanbka Konrnomepar
TEKCTypa I ofHiel abo oOkaraHi, I'pasiit I'pasenit
He3IEMEHTOBaHNX IEKIIBKOX HamiBoOKaTaHi
Oe3naaHa, s nopia ocobnuBo | [lement
3IIEMEHTOBAHHUX TpaHiTy, BaITHSKOBHIA,
macuBHa 2—100 MM 1 | BamHsIKy, KPEMHHCTHI,
OibIIe KBapLUTy [JIMHUCTUN — JUIs
31IEMEHTOBAaHHUX
yIaMKiB
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Ynamku [[{e6inb Bpexuist
HeoOkarani, s | KopcTBa Bpexuist
31IeMEHTOBaHUX
yIIaMKIB ~ IIEMEHT
TaKui ke
Cepennboynam- VYnamku Cryniab [Ticox [Mimanwk
KOBa TekcTypa | mepeBaskHO 00KaTaHOCTI1
aHaJorivyHa KBapuy, pi3Ha. Hement
BUIIEONUCAHIN MOJIbOBUX BAaITHSAKOBHIA,
0,05—2 MM IIITaTIiB Ta | TIIMHUCTHH,
THIITHX KPEeMHUCTHH  —
MiHEpasiB TUTS
3IIEMEHTBAHUX
3epeH
JpibHOYTaMKOBa I'munaucri Jlerko Cymicox AneBpomiT
TekcTtypa  3emumncra | MiHepaJu, PO3TUPAETHCS
KpUXKa; TJIMHO3EM, MOMDK THaNbISIMH,
JUTSL 31IEMEHTOBAHUX | KBapIl, HOMITHI HIIMHKA
—MacHBHa XaJleoH,
T1APOOKHUCH
3aJTiza Ta iHImn
Cipysaro- Jlec
>KOBTHM, TIAJICBUH,
MaKpOTIOPUCTUH
JIETKUI
ToHnkoynaMKoBa [Monipyerbes I'muna I'muancTuii
CTPYKTypa HITTEM, B ClIaHellb
Tekcrypa 3emumcra BOJIOTOMY  CTaHl /aprimit/
KpUXKa; IJIacTHYHA
JUTS 3IIEMEHTOBAHMX Kupna Ha
— MacHWBHa JOTHK
3MilIaHa CTpyKTypa Hirrem He | CyrimHOK ITimano-
Ta TEeKCTypa nonipyerscsi. B TJIMHUCTUYN
aHaJIOT14H1 BOJIOTOMY  CTaHi CJIaHellb
MOTIEPETHIM IUTACTUYHUN

I'nunucti nopoau

['muHu Ta TIIMHUCTI MOPOAM YacTO BIAHOCATH M0 OKpeMoi rpymu. YucTi rmuHu (TperbK. "mhomaoc” —
TNIMHA) MaroTh Taki CkianoBi yacTuHU: KpemHe3eM SiO2 (40—70%); rmuuozem AI203 (10—35%), a
TaKO0X OKHCH Kallito, HaTpil0, MarHiro, 3ai3a Ta BOay.

Y npibnoaucniepcHiit ¢pakimii rauH (MeHme 0,002 MM) NPUCYTHI TJIMHUCTI MiHepaid (KAaoONiHIT,
MOHTMOPHJIOHIT, T1IPOCHIOAN Ta 1H.). Y Ouibml kpynHiil ¢pakuii (Oimbme 0,002 MM) 3ycTpivaroTbes
KBapIl, OIaJjl, XaJIe0H, PiJIKO CITFOJIH.

3a MiHEpaJbHUM CKJIAJOM PO3PI3HIOIOTH JKUPHI TIUHH, K1 YMIIYIOTh 3HAYHY KiJIbKICTh TJIMHHCTHX
MiHEpaJiB, Ta MiCHI, B AKUX IMEPEBAKAIOTH KBAPII, XAJIIIEIOH, OTajl Ta 1HIII CHJIIKaTH.
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Jly’)ke HEBETMKUI pO3Mip TNIMHUCTUX YacTHHOK (1 cM® MicTuTh Ol 25 MIIpA YacCTMHOK) CHpUsiE
YTBOPEHHIO B TJIMHI HAJBEIMKOI MUTOMOI MOBEPXHi, IO IMO3HAYAETHCA HA 30UIBIIEHIA 3MaTHOCTI IO
a7copOI1ii BOAM Ta 1HIIMX PEUYOBHH.

Oco06mBO BeNMKa MOTJIMHAI0YA 3[]aTHICTh Y MOHTMOPHJIOHITOBHX TJIMH, IO TIOSICHIOETHCS PYXOMICTIO
KPUCTAJIIYHOI PENITKH, KA CKIAJAEThCSA 13 KPUCTATIYHUX ITaKeTiB, CIa00 3B'A3aHUX OJUH 3 OJHHUM.
Morexkyau BOAM i IHIIMX PEYOBUH MPOHUKAIOTH MK MAKETaMH 1 PO3COBYIOTH iX SIK MiX TapMOHii, pU
poMy 00’ €M mopo i 30ibIryeTsest y S—10 pasis.

I'muaucTi mopoau € 3B'SI3HUMH, TOOTO MArOTh 3YEIUICHHS IOMIK YaCTHHKaMH, SK€ OOyMOBIICHE
€JIIEKTPOMOJICKYJIIPHUMU CHIIAMHU.

3MmimaHi TIIMHUACTI MTOPOJIU — CYTJIMHKH Ta CYIICKH, B CBOEMY CKJIaJli MAIOTh K TVIMHUCTI MiHEPAJIH,
TaK 1 MilllaHl YaCTUHKH, BMICT KOXKHOI 13 AKMX He nepeBuinye 60% 3aranbHoi macu. Ha3zpa cyrinuHok 4u
CYITICOK 3aJICXKUTh BiJ KUTBKOCTI TIIMHUCTUX MiHepamiB. [Ipu Oi1bIIii KITBKOCTI TIMHUCTUX MIHEpaJliB —
CYTJIMHOK, TIPH MEHIIIHA KiJIbKOCTI — CYITICOK.

Opraniuni nopoan

Y TBOPHINCH OpPTaHi4HI MOPOAX LIJIKOM a00 YaCTKOBO B PE3yJbTaTi KUTTEIISUIBHOCTI OpraHi3MiB Ta
HAKOTIMYECHHS X BUMEPJIMX 3AIMIIKIB Ha CyIi a0o Ha JIHI BOJOWMHUIII.

Po3pi3HsroTh 300reHHI Ta (ITOreHHi TipChKi MOPOAHM. 300T€HHI YTBOPWIHMCH 13 3aJMIIKIB TBAapHUH
(BamHsIK, Kpeiina Ta iH.), PITOreHH1 — 13 3JIMIIKIB POCIUH (BYTULISA, TOp Ta iH.).

Bannsk. Ckiajgaerscsi TOJIOBHUM 4YHMHOM 3 KapOoOHAaTy KaibLilo (KaJbLUTY). BamHiku MOXyTh
HAKOMUYYBAaTUCh BHACIIJOK a00 HEOPraHIYHOTO, XIMIYHOTO OCIJJTaHHS KalbIUTY (XiMiYHE MMOXOKEHHs),
a00 akyMyJsLii BallHAKOBUX 4Yepernamiok. Y CBOil OUIBIIOCTI BAallHSAKU 300T€HHOTO MOXO/KEHHA. s
XIMIYHUX BalHAKIB XapakTepHa TOHKOKPHCTATiYHA CTPYKTypa, IIUIBHA MacuBHA TeKcTypa. Jlis
300T€HHUX — 3€pHHCTa CTPYKTYpa, MOPUCTA, 1HKOIM 3€MIIMCTA, TEKCTypa, IO YacTO CKIAJAETHCS 3
BUJIUMHX YEPETaIIoK 1 3aJUIIKIB OpraHi3MiB. Bci 6€3 BUKIIIOUEHHS BamHSAKH OYypXJIMBO pearymTh 3
COJISTHOIO KHCIIOTOIO.

Kpeiina — pi3HOBHJ BallHAKY BUKJIIOUYHO 300I€HHOr0 MOXOKeHHs. CKiIagaeThes 13 3LEMEHTOBAHOT
MacH JpiOHUX Yepenamok — ¢opamiHipepiB (MIKPOCKOMIUHUX MOPCHKHUX TBapHH) Ta KOKKOJITO(hEepiB
(BamHSAKOBUX IJIAHKTOHHMX BojopocTeif). CTpyKTypa TOHKOKpHCTajJiuHa, TeKcTypa 3emiuucta. Koiip
O1Tuii, 1HKONMM 3eMJIMCTUH, 3a0pyIHIOE PYKH, 3alMllae OUIUM i Ha TBepAMX MaTepianax. bypxiuBo
pearye 3 COJISTHOIO KHCIIOTOIO.

Meprens. BanHgKoBO-TIMHUCTA TOPOAa, sika ckiagaeTbest Ha 50—70% 13 kanbiuty 1 Ha 30—50% 13
TNIMHUCTUX YacTUHOK. CTpyKTypa noTailHoKpucTaniyHa, amopdHa. Texcrypa niibHa. Komip BiJ cBITIOrO
1o ciporo. Pearye 3 cONISTHOIO KHCIIOTOIO, 3aJIMIIAIOYN TEMHY IUIIMY. SIKIIO MOAWXAaTH Ha HHOTO, aXHE
TJIUHOIO.

Omnoka. ' MMHUCTO-KPEeMHHUCTa JIeTKa MopoJia 3 PAaKOBHUCTUM 3JI0MOM. 3 KUCJIOTO He pearye. Kouip
CBITJIM, CIpHiA, )KOBTHI. MICTUTH OMall, KAOJIiHIT.

Tpenen. Crnabo3neMeHTOBaHa, 3eMiIMCTa, Mopucta mopoja. CkiagaeTscst 3 JIpiOHUX ONMAjIOBUX Ta
KPEMHHUCTHX 3€peH, MOMDK SKUMH 3yCTPIUalOThCs IIKApATyNKHU JTiaTOMOBHUX BojopocTei. Jlerkui,
MTOPHUCTHH, IHKOJIA ITITFHUH, CBITIOTO 3a0apBiieHHs. JIuHe 10 s3uKa.

Jlo ByrieueBHx moOpig — KaycToOIOMITIB (FOPIOYMX) BXOASTH AYXKE BaXJIHMBI 3a MPAKTUYHUM
3aCTOCYBAaHHSAM MOPOAU Yy TBepaoMmy (Topd, BYruuis), piiMHHOMY (HadTta) Ta razomnofioHoMy (Ta3u)
CTaHi. XapaKTepHa BJIaCTUBICTh LIUX MOP1J — iX TOPIOYICTb.

Topd. 3emnmcra KpUXKOTiJIa MOPOAA, KA CKIAJAEThCA 3 HEMOBHICTIO MEPETHMIIMX Ta OOBYIJIEHUX
3anuiKiB pociuH. Komip Oypuit, yopHuii. 3ansrae y BUIIIA/l MWapiB, JiH3 y TOppSHUX O0I0TaX.

Kam'se Byriuis. IlinbHa mapyBaTa mopoja TEMHOTO KOJIbOPY, OJHCKyYa.
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XimiuHi mopoau

XimivHI (XeMOTeHH1) 0CaoBl TiPChKI MOPOAM YTBOPHJIMCH BHACTIAOK BHUIIQJAaHHS COJICH 13 BOJHUX
PO3YMHIB Y BOJOWMHUINIAX 200 B Pe3yNbTaTl Pi3HUX XIMIYHUX PEakKIliid y 3eMHii KOpi 4u Ha 1i TOBEPXHI.

XapakTepHOIO0 OCOOIMBICTIO IMX TMOPIJ € IXHI MOHOMIHEpaJIbHUN CKJIaJ, KPUCTAliYHA CTPYKTYypa Ta
IIiJIbHA, MaCHBHA TEKCTYpa.

Kam’sna cinb. CTpyKTypa MOBHOKpPHUCTAJIiUHA, CEPEIHBO- a00 KpymHO3epHUCTa. TekcTypa MacHBHA,
nriibHa. Conona Ha cmak. Kouip cBiTiwmid, ®oBTyBaTHi (3 AoMimikamu). OKpeMi KpHCTaIu mpo3opi abo
HaMIBIPO30pi, CKIAIAETHCS TOJIOBHIUM YHHOM 13 TAJITY.

Nmc. MoHoMiHepanbHa TMMOpOJa, SKa CKIAAAaeThes 13 MiHepany Tiei »x HasBu. CTpyKTypa
npidHO3epHHCTa (IYKPOIOi0HAa), BOJOKHHCTAa abo0 IUacTUHYacTa. TekcTypa miuibHa. Komip Oinmid,
POKEBUH, )KOBTHH. [[psAmaeThcst HIrTEM.

AHrigput — o0e3BomHEHMM Tinc Outbin  MimHOI OymoBu. CTpykTypa cepeaHbo- abo
npioHokpuctaniyHa. TekcTypa MacuBHa, miabHA. Komip O0110-0JaKUTHHM, IHKOJIM POYKEBHI.

JlonomiT — mopoja MOTaliHOKPUCTANIYHOT OymoBH, HIUTbHOI TekcTypu. CKiIagaeThecs i3 MiHepalry
J0JIOMITY, KanbuuTy (10 5%) Ta rauHHCTUX 4YacTWHOK. Komip TemHO-cipuii, iHKomm Oinwmii. Pearye 3
COJISTHOIO KHCJIOTOIO y TIOPOIIKY a00 MpH HarpiBaHHI.

KOHTPOJIbHI 3AIITUTAHHA

1. 'eHeTHYHI TUIIM OCAJOBUX TPCHKHUX MOPIJ Ta YMOBH iX YTBOPEHHS.

2. SIki 30BHIIIHI BiIMIHHI O3HAKH XIMIYHUX Ta OPTaHIYHUX TiPCHKUX MOPia?

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

4. I3 sIKUX MaTEPUHCHKUX TIPCHKUX MOPiA 1 SKAM YMHOM YTBOPWIMCH MIIIAHUKH, TJIMHUCTI CIAHII
/aprimitu/?

5. SIki 13 opraHiuHUX TPCHKUX MOP1JT YTBOPUIIUCH 13 3aJIUIIKIB POCIIMH, a SIK1 13 3JIMIIKIB TBAPUH?

6. Ik BUKOpPHUCTOBYIOTHCS B Oy IIBHUIITBI OCa/10B1 TpChKi MOPOIu?

5.3. Meramop¢iuHi ripcski mopoau

MetamopdidHi TipChKi MOPOJH, K YK€ BIAMIYAIOCH, € APYTOPSIIHUMH 1 YTBOPIOIOTbCA Ha TIIMOMHI
BHACIIIJIOK NepeKpHcTanizalii MarMaTUYHUX Ta OCAZOBUX MOPiA MiJl BILIMBOM BHCOKHX TEMIIEpaTyp Ta
BEJIMKOTO THUCKY. PO3pi3HIOIOTE Takli TUOM MeTaMop(i3My: KOHTAaKTOBMH, perioHajlbHUI Ta
TuHaMoMeTaMop(]i3Mm.

KonTtakroBuii Meramop¢izM Mae Miclle Ha KOHTakKTI MpPOPHUBY MarMud B TOBILY 3€MHOI KOpPH.
XapakTepHOIO OCOOJIMBICTIO TaKOTO THUIYy MeTamMop(di3My € TMOBHOKPHUCTAJIYHA CTPYKTypa, MacHBHA
TEKCTypa 1 HeBeJTMKa MOPUCTICTb.

PerionaneHuii Meramopdizm Mae Miclile NpH 3aHYpEHHI MOpiJ] HA BETUKY TJTUOMHY MpPHU BUCOKHX
TeMmIepaTrypax i TUCKy. XapaKTepHOIO OCOOJIMBICTIO Takoro meramopdizMy € ciaHueBa abo rueiicoBa
(cMyracTa) TekcTypa Ta KpUCTaliyHO3epHHUCTA CTPYKTYpa.

JunamomeramopdizMm 0OYMOBIEHHIH OJHOCTOPOHHIM THCKOM NpU TOPOYTBOpPEHHI. BimmiHHMMUH
O3HaKaMU T1pChKUX MOP1JI TAaKOTO TUILY MeTaMop(i3My € Oe3i1aiHa CTPYKTypa Ta TeKCTypa.

Onuc ripchbKoi MOPOAM MOYMHAIOTH 3 BU3HAYEHHS CTPYKTYpU Ta TEKCTypH, LIO0 BKa3ylOTh Ha il
noxo/keHHs (tTun Meramop¢izmy). 3a MiHEpaJbHUM CKJIAJOM 1 30BHIIIHIMM O3HAKaMH BH3HAYAIOTh
Ha3BY T'pChKOi TOPOJIH.

I'Helic — cmyracta MOBHOKpHUCTaNiyHa (BiA ApiOHO- 10 KPYMHO3EPHUCTOI) MeTaMopdiduHa Mopoaa,
IITBHOT TEKCTYPH, KOHTAaKTOBOT'O THITY MeTaMOp(izmMy. 3aexkHO BiJl MAaTEPUHCHKOI MOPOIU PO3PI3HSIOTH
TpaHITOTHEHC, MIOPUTOTHEWC, CIEHITOTHEHC Ta iHIIL. XapaKTepHOK OCOONMBICTIO M€l MOpoau €

YepryBaHHS CBITJIMX T4 TEMHUX CMYT.
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KBapuur — miiibHa, MacuMBHA IOPOJA KOHTAKTOBOTO THIY MeTaMmop(i3My 3 BHUCOKHM BMICTOM
KpEeMHe3eMy, sika yYTBOPHWJIACh 13 KBapIEBUX IMIMAHWKIB. Mae BENHWKY MIIHICTh (TBEPAICTH OLbINe 5,
TpsITIa€e CKJI0), 3710M pakoBHUCTUH. Komip poskeBuii, Cipuid, )KOBTyBaTHIA.

Mapmyp - KpucTajdiuHa BamHSKOBa MOPOJa, fKa YTBOPWJIACH NMPHU KOHTAaKTOBOMY MeTaMopdizmi
BaIHAKY, J0JIOMITY abo kpeiaun. OCHOBHHMI MiHepan KaiabIUT abo momomit. CTpykKTypa Bifg
TOHKO3EPHHCTOI JI0 KPYITHO-3€PHUCTOI, TEKCTYpa HIUIbHA. Mapmyp, KUl MaikKe LIJTKOM CKIIATaeThes 13
KaJbIUTY, Ma€ OUIMI KOJip aje JOMIIIKM HAJaloTh Pi3HUX BiATiHKIB. Hampukian, HasBHICTH OKHCIB
3aji3a 00yMOBIIIOE POKEBUH, UYEPBOHHIA, KOBTHI Ta Oypuil Koibopu. Byriienesi opraHiuHi pedyoBHHU
HA/Ial0Th MapMypy BiJ] ciporo 10 4opHoro 3abapsiieHHs. Bci MapMypu OypXJIMBO pearyroTh 3 COJISTHOO
KHCIIOTOIO.

INipchki mopoau perioHaIbHOr0 MeTraMopdo3y Yy OUIBIIOCTI CBOIM MpEeJCTaBiCHI CIAHISIMH —
MOPO/IaMH 3 SIBHO BUPAKEHOIO CIAHIIEBOIO TEKCTYpOIO, IX Ha3Ba BU3HAYAETHCA BMICTOM IEPEBaXKa0uOro
MiHepaiy.

XnoputoBuii cnaHenb. Kpucramiuna, nmcroBa CTpykTypa. CKIAgaeTbes IMEPEeBAXKHO 3 MiHEpaITy
xsoputy. Koumip Bij CBITIO- 10 TEMHO-3€JIEHOTO.

TanpkoBHiA craHenp — cipyBaTO-3€J€HA MOPOJIA, KA JIETKO PO3WICHOBYETHCS HA TOHKI IUIACTUHKH.
MiHepasbHUH CKIIQJ: TAIBK, XJIOPUT, MYCKOBIT, KBap1l. JKupHa Ha JOTHK.

MyCKOBITOBHI ClIaHEIb — KpPYITHO3EPHUCTA IIOPOJA JIMCTOBOI ab0 JIYCKYyBaToi CTPYKTYPH.
CxutajaeTbes nepeBakHo 13 MiHepaiy MyckoBiTy. Komip cBiTiuii. biuck a3epkanbHuii, nepaaMmyTpoBUil.

biotuToBwii cnanens. bynoBa Ta BIacTUBOCTI aHANOT4HI nonepegasomy. [lepeBaxkatounii minepan —
oiotut. Komip TemHui.

I'muuucTHii cnaHenr — OJHOpITHA TOHKO3EpPHHCTAa a0 MOTAMHOKpHUCTAIYHA MOPOJa, SIKYy 4YacTo
HA3WBAIOTh AaCHiJIHUM CJAHIEM 4Yepe3 HOoro myxe TeMHHHA KoJip. [ JHMHHCTI MiHEpajaw, 4YacTKOBO
MIEPETBOPEHI B CIIIO/IM, Pa30M 3 KBapIEM Ta XJIOPHUTOM € TOJIOBHUMH KOMIIOHEHTaMHu ropoau. CTpykTypa
9acTO TUIACTUHYACTA, TEKCTypa cllaHIeBa. [Ipu 3B0sI0jkeHHI MOpo/1a He TTaCTHYHA.

KOHTPOJIbHI 3AIITMTAHHA

I. SIx yrBOprOIOTHCS MeTaMOpP(PiuHi TipChKi TOpOAn?

2. Tunu meramopdizMy 1 yMoBH MeTaMop(di3zallii TipcbKUX MOPiA.

3. SIxi 30BHIIIHI BIIMIHHI 03HAKU MeTaMOp(IYHUX T1PChKUX MOP1A pI3HUX TUIIB MeTaMopdizmy?
4. 3 IKUX MaTepUHCHKUX MOPI1J YTBOPUIUCH KBAPIUT, MapMyp, THeHc?

5. SIKMM YUHOM BUKOPHUCTOBYIOThCS MeTaMOp(14Hi IpchKi MOPOaAU B OYAIBHULITBI?

5.4. I'ipcobki nopoau B OyaiBHUITBI

MoHoJTiTHI MarMaTH4Hi Ta MeTaMop(diuHi MOPOJIU, MOHOJITHI Ta KPYITHO-YJIaMKOB1 0CaJ[0BI MIOPOAHU €
HaIHHUMH OCHOBaMM (YHJAMEHTIB CHOPYJ, OCKUIBKM MalOTh >KOPCTKi 3B'S3KH, BEIMKY MILHICTh Ta
HEeCydy 3/aTHICTh. AJle B OUIBIIOCTI BHUIAAKIB OyAIBEIbHOI MPAKTHKH SK OCHOBH BHUKOPHUCTOBYIOTHCS
MIIaHI Ta TIIMHUCTI MOPOJX 3-3a IX MIMPOKOTO PO3MOBCIOKECHHS.

Maitxe Bci OyaiBesbHI MaTepiany B Tii UM 1HIIIH Mipi BUTOTOBIISIOTHCA 3 TIpchKuxX nopiA. [lpu npomy
3aCTOCOBYIOTBCSI BOHHM SIK KOHCTPYKTHBHI Martepiajii, HamoBHIOBa4l OETOHIB Ta JUIsl BUTOTOBJICHHS
B spKyunx. O01acTh 3aCTOCYBaHHS HAHOUIBIIT PO3MOBCIOKEHUX TIPCHKUX MOP1A HaBeAeHo y Tabm. 3.3.

I'eostoriunmii yac Ta BiK ripcbKHX NMOPix
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3emist B LIIJIOMY, a 3€MHa KOpa 30KpeMa (OpMyBaJUCh MOCTYNOBO. [HIIMMHU cloBaMu, Tipcbki
MOPOJIM MalOTh CBOIO icTOpit0. Po3nis reonoriyHoi HayKW, sSIKMM BHUBYAB ICTOPIIO Ta 3aKOHOMIPHOCTI
PO3BHUTKY 3eMJIi 3 MOMEHTY YTBOPEHHS 36MHOI KOPHY, HA3UBAETHCS ICTOPUYHOIO T€OJIOTIEI0.
[Tutanns npo BiK 3eMJIi IMIKABHJIO JIFOJCTBO 1€ B JasieKid naBHWHI. KuTaiii Ta SMOHIN BU3HAYWIN
naBHICTh cBITY Big 40 g0 200 tuc. pokis. Xperi Bapinona BBakanu, 110 CBIT icHye 2 MiIH pokiB. Hapoau
CepenzeMHOMOp'st 0OUMCITIOBAIH BiK 3eMJIi y 5 THC. POKIB.

Tabmuus 5.4 — 3acTocyBaHHS TIPCHKUX NOPiA y OyAIBHUIITBI

I'ipceka mopoxa 3acTocyBaHHs B OyIiBHUITBI
I'panit cienit, mniopit, nmiaba3, THeENC, HamosHroBaui O€eTOHIB, 03100JII0r0 Y1
MIIIAaHUK, KBAPIUT, OpeKyis Matepianu, OyTo0eToHH1 (pyHIaMEHTH, CTIHOBE

Ta OOPTOBE KaMiHHS, CX1/I11

["'a66po, mabpagoput O3m06mr0BaBHI MaTepiann

Omnoka, meM3a, Tpered, JiaTOMIT Temno-3ByK0130JIALIIHI MaTepiaiu, akKTUBHI
MiHepasibHi J0OaBKH B OETOHH

AHTIIpUT, BalHAK, Kpeh/1a, T0JIOMIT, TiIc B'sbkydi Ta o03100m0BanibHI  MaTepiaii,
MaJIsipHi poOOTH, CTIHOBI OJIOKH

Bannsk-uepenamHuk, ByJIKaHIYHUAN Ty KpynHi ctiHOBi 6510KH, 03400JI0BaJIbHI Ta
B'SDKy4l Marepiajii, HalOBHIOBAaYl JIETKUX
OcToHIB

Mapmyp O310051eHHST  BHYTPIIIHIX ~ KOHCTPYKIIii
OyziBenb, MO3aiyHa Mijjiora

ITicox CunikaTHa 1eryia, HAmoOBHIOBaY OETOHY Ta
B'SOKYYUX PO3YHHIB

l"anpka, rpaBiid, mebiHb HanoBHtoBaui 6€TOHIB, 10pOKHE TOKPUTTS

I'mnua, cyrnuHoK Kepamiuni  BupoOM, TIJIMHSHA  IierJja,

TiApOI30JIALIMHUNA  MaTepiald, BHPOOHULITBO

Kepam3uTy

Le#t Tepmin OyB MPUHHATHI XPUCTUSHCHKOIO PEINITIEr0, 3T1AHO 3 HEIO Yac, 110 MPOKIIIOB 10 HOBOI epu
(HapomxeHHst Xpucra), BusHavaeTbes 1udporo 5508 pokis. Y Pocii neit kanennap tpusas 10 1700 poky,
koiu Ilerpo I 3amiHMB #oro eBponeichbKMM. 3a JTaHUMHU Cy4YyacHOi IeOJIOTIYHOI HayKd, BIK 3emill
cTaHoBUTH 4,5—5,0 muipz 3eMHUX 1 0113bK0 20 TaJaKTHYHUX POKIB.

KOHTPOJIbHI 3AITMTAHHA

I. ITo Take BiAHOCHMH BiK TPCHKUX MOPIJ 1 K BIH BUBHAYAETHCS CTPATUTpadiuHUM MeTOJ0M?
2. [TosIcHITB CyTh MAJIEOHTOJIOTIYHOTO MeTOy. ISl SIKUX TipChKUX MOPiJA BiH 3aCTOCOBYETHCS?
3. Sk Bu3HA4YaeThHCs aOCOMIOTHUM BiK TIpChKUX mopin? HaBeniTe mpukiia.

4. SlkumM 9MHOM CKJIaJIeHa IIIKaja reoiorigHoro yacy 3emuti? Ha3BiTh Meranukim, epu, Iepioju.

IIpakTnuna podora Ne2
Tema: «O3nalioMyieHHs 3 QI3MNYHUMU BJIACTHBOCTSIMH TiPCHKUX NMOPiT»
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Meta podoTn: O3HallOMUTHUCS 32 METOJMYHUMH BKa3iBKaMH 3 (Di3MUHUMHU BIACTUBOCTSAMH TiPCHKHX
MOP1/T; BA3HAYUTH 1 3alMCATH B 30IIUT OCHOBHY XapaKTEPUCTUKY (PiI3MIHHUX BIACTUBOCTEH
TIPCHKUX TIOPIZ y TaHOMY Habopi (5 3pa3kiB)

IMpuaaam i MaTepiajm: 3pa3ku TIPCbKUX MOPI, AoAaTKu 1,2

TEOPETUYHA JOBIJKA
[TopoaoyTBOproroUi MiHEpaIH, 00’ €JHYIOUHCH y TIEBHI CIIOJIYKH, YTBOPIOIOTH TiPChKi TOPOIH.

I'ipchki mopoau — 11e MiHEpaJIbHI MacH, SIK1 YTBOPIOIOTh 36MHY KOPY 1 MarOTh BiTHOCHO CTaJli CKJIaJ
Ta Oyn0BY. byBaroTh MOHOMIHEPATLHUMU Ta MOJIIMIHEPAILHUMU.

3a MoX0IKeHHIMMAzZMamuyHITIpChKi TOPOIX MOAUISIOTHCSA HAa TJIMOMHHI Ta BUBEPKEHI (TIEPBUHHI),

0Ca0oITIPChKI  TTOPOIU MOAUISIIOTECS  HAa  YJIAaMKOBi, OPraHOTeHHI Ta XiIMi4YHi(BTOpPHMHHI) Ta

mMemamopghiuni (BUI03MIHEH]).

JlJis A1arHOCTHKY TIPCHKUX MOPiJl OYyAb-SIKOTO MOXOPKEHHS TpeOda 3HATH OCOOIMBOCTI X OyI0BH, IO
BHU3HAYAIOTHCS CHIPYKMYPOI0 MA MEKCmypoio.

[lin cmpykmyporo tipcbkoi mopoau po3yMitoTh ii OynoBy, oOymoBIeHY (OPMOIO 1 BETUYHHOIO
MiHepaliB, M0 CKJIAJAI0Th ii, CTYIEHeM iX KpHcTali3allii, B3a€MOBITHOIIEHHSMH 1 3ac00aMu 3pOCTaHHS.
CtpykTypa BioOpa)xkye YMOBH YTBOPEHHS TipCHKUX TOPII.

Po3pi3HAIOTH Taki THIM CTPYKTYP: OBHOKPUCTATIYHY, TOPQipoBY Ta aMopdHYy.

[ToBHOKpHCTaNIYHA CTPYKTypa MOKe OyTH PIBHOMIPHO 3€PHHCTOIO, KOJHM KPUCTaIM MiHEpatiB, SKi
BXOJIATh JI0 CKJIAQy TIPChbKOI MOPOJM, MAOTh MPHOIM3HO OJHAKOBI PO3MipU. 3a BEIUYMHOIO 3€PEH
(KkpucTaniB) MOBHOKpPHUCTATIUHA CTPYKTypa OyBae: KPYHMHO3EPHHCTOIO (PO3MIp 3€peH y MONEpPEYHHUKY
oinbire 3 Mm); cepenHbozepHUCTOrO (1 — 3 MM) Ta IpiOHO3EepHHUCTOIO (MeHIe 1 MM).

ITopdipoBi CTPYKTYpH TeX BIAHOCATHCA 10 KPUCTAIIYHUX 1 XapaKTEPHU3YIOThCS HASBHICTIO KPYIHUX
KPHUCTaNIIB, K1 3aHYpEH1 B arperaT KpUCTaJIYHUX 3€peH MEHIIOTo po3Mipy abo B CKJIOBATYy OCHOBHY Macy
(muB. puc. 3.1). IToaiOHI CTPYKTYpH YTBOPIOIOTHCSI B TOMY BUIAJKY, KOJIM KPUCTAJI3allis 31 ICHIOETHCS B
JIBa €Tally: Ha MEepIIOMY eTarll Ha BEeJMKIN rMOMHI YTBOPIOIOTHCS OUIbII KPYIHI KPUCTANHU, HA IPYrOMY
— Ha 3HA4YHO MEHILIN IMMONHI — KPUCTaNI3y€eThCS PEIlTa MarMu.

[ToTaiiHOKpHUCTaNIYHA CTPYKTYpa MOKE OyTH BUSBIIEHA TUIBKH I11]] MIKPOCKOIIOM.

Hekpucraniuni, abo amopdHi, CTpyKTypH MNpUTaMaHHI HopoJaM, fKI CKJIaJaloThcs 3
HEPO3KPHUCTATI30BaHOT OCHOBHOI MacH.

[lin mexcmyporo noponu po3yMilOTh XapakTep PO3TAllyBaHHA 1i CKJIAJIOBUX YaCTUH Yy MPOCTOPI Ta
IIUTBHICTD TOPOIU. BUIUISIOTE 00HOpiOHi ma neoOHopioni mekcmypu.

Cepell OIHOPIAHUX TEKCTYP BUAUISAIOTH MacHBHI (CYLIIbHI) TEKCTYpH, SIKI CKJIaJeH] MiHepanaMu 06e3
Oynb-sKO1 Opi€HTalli, cepel HeOAHOPIIHMX — CIaHILoOBaTi (IOpoJa pO3CJIAHI[bOBAHA HAa OKpeMi
TUTACTUHKH ), THEUCOMOI0HI, Y SKUX MiHEpalu PO3TallOBaHI MapajelbHO OJWH 0 OJHOTO, (UIroinanbHi
(;mat. ¢uroic — TEKTH) — MiHEpaJIH BUTATHYTI B OJHOMY HampsSMKY, IOPUCTI (IIJIAKOBi) - 32 HABHOCTI Y
MOPO/Il BETUKOI KUTHKOCTI TIOp Ta OPOXHUH (puc. 3.1).

Jlnist ocalloBUX CHUITyYUX TIpCBKUX TIOpiI XapakTepHa Oe3najHa TEKCTypa, OCKUIBKM Ii CKJIaIoBi
YaCTUHHM (3€pHA, YIIaMKH) MOXKYTh PO3TAIOBYBATHUCH SIK 3aBI'OJHO.
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Pucynok 3.1—CtpykTypa Ta TeKCTypa TipChbKUX MOPi:

a — crpykrypu: 1 — 3epnmcra; 2 — mopdipoBa; 6 — TekcTypu: 3 — THelicoBa (cmyracra); 4 —
CJIAHI[IOBATA; 5 — mopucta; 6 — roinanpHa

VY OyniBHHULTBI NPUPOAHI KaM sHI MaTepiadld BUKOPUCTOBYIOTh Ha BCIX €Tarax 3BEACHHS OYHIBIII.
Jna  knagky  (yHIaMEHTIB BHUKOPHCTOBYIOTH BCl BHUAM TIpChbKUX mopia. Jius KiIaakud CTiH
BUKOPHUCTOBYIOTh BallHSK, JI0JIOMIT, BYJKaHIYHUHN Ty(, MICKOBHK, TICOBUNA KamiHb. [ 0OIUItOBaHHS
OyziBesnb 30BHI 3aCTOCOBYIOTh T'PaHIT, CI€HIT, IIOpUT, rabpo, 1adpalopuT, ByIKaHIYHUHA Ty, Oa3anbTt,
KBapIIUT, MIUTbHAN BAITHSK, MICKOBHK.

JUis BHYTPIIIHBOTO 03/100JI€HHSI BUKOPUCTOBYIOTH MapMyp, MapMypomnoiiOHUI BamHsK, TPaBepTHH,
aHT1JIPUT, TIIICOBUN KaMiHb, BYJIKaHIYHUHN Ty, IIIJIbHUN BallHAK-YepenanIHiK, OpeKyis, KOHIJIoMepar.

X1 POBOTH:

1. OsHalloMUTHCH 13 3pa3KaMU PCbKHUX MOPII.
2. OxapakTepu3yBaTH TipChKi TTOPOH.
3. Jlani BHecTH a0 Tabmmi 2.1:

Tabmmms 2.1
No 5 m R Misnepanu, 1Mo BXOIATh
& = . i
é < 3 5 = £ o | A0 CKJIajy MipchKHX HOPis
a8 X =Y - > o S =
a 3 2 Q = 2 'H | Ha3zBa | XiMm. KOJIIp
o P ©
2 = ~ e o = SRE)
0 &) = S <
£ = = CKJaJ
m
1
2
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3
4
5
BucHoBok.
KOHTPOJIbHI 3AITUTAHHSI:
1. IIlo Ha3MBa€THCS TIPCHKOIO TOPOJIOIO?
2. 'Y oMy mosArae BigMiHHICTh MK TpChKUMH IOPOIaMH 1 MiHepazamu?
3. Big yoro 3aexarh BIaCTUBOCTI TIPCHKUX MOPi?
4. Sx xnacu@ikyroTh ripchbKi mopoau?
5. SIKi TipchbKi TOPOIU BUKOPUCTOBYIOTH SIK CTIHOBHI MaTepiai?
6. SIKi TipchKi TOPOIU BUKOPUCTOBYIOTH JJISI 03100JICHHS?
7. 1o po3yMitOTh MiJl TEKCTYPOIO 1 CTPYKTYPOIO TipChKHUX MOpifa?
8. SIkmii mopsAIOK BUSHAYCHHST MAarMaTHYHKX TIPCHKUX TOPin?
9. SIki 3 opraHigYHUX TiPCHKHUX TOPiJ YTBOPHIIHCH 13 3JIMIIKIB TBAPHUH, A K1 3 3IHIIKIB POCIIAH?

10. SIx BUKOPHCTOBYIOTH B OyIiBHUIITBI OCaI0Bi TipChKi Mopou?
11. six yrBOpmiHCcS MeTaMop(iuHi ripcbki mopoan?
12. SIkuM YMHOM BHKOPHCTOBYIOTHCSI MeTaMOP(]iuHi TipchKi MOpoan B OyMiBHULITBI?

CAMOCTIHA POBOTA
Tema 3. I'ipcoki nopoou
[Ipu omparroBanHi 1i€i TemMH 3700yBady OCBITH MOBHMHEH BUBYHTHU TaKi MHUTAHHSA, BUKOPUCTABILU
JiTeparypHi axepena [1], ¢. 29-45:

L'ipcoki nopoou ma ix noxoodacenns. Maemamuuni 2ipcoki nopoou. Xapaxmepucmuxa mMazmamuyHux
2ipcoKkux nopio. Popmu 3an2anHHsL MACMaAmMuyHux 2ipcbkux nopio. Ocadosi 2ipcbKi nopoou, ix ymeopeHHs
ma xapakmepucmuxa. I pyboyramkosi nopoou, nopoou KoaoioaibHo20 NOXOONCEHHs, NOPOOU XIMIUHO2O i
OpP2aHiYHO20 NoxX00dceHHs. Dopmu 3ani2anHs 0cadosux nopio. Buxopucmanus ocadogux nopio y
oyoienuymei. Ilpoyec memamopghizmy ma iioco euou. Cknao memamopghiunux nopio. Popmu 3ana2aHHs
MemamoppiyHux 2ipcoKux nopio. Buou memamopgiunux 2ipcokux nopio.

3AIIMTAHHA JJ151 CAMOKOHTPOJIIO:

1. IIlo Take ripceki MOpoaM 1 sfiKa iX TeHeTU4YHa Kiacugikaris?

2. 1o po3yMitOTh MiJl TEKCTYPOIO Ta CTPYKTYPOIO TiPCHKHUX TOPi?

3. SIxi 30BHINIHI BiIMiHHI O3HAKU €(y3UBHUX Ta IHTPY3UBHUX TIPCHKUX MOPiA?

4. Sk BIAPI3HAIOTBCA 3a 30BHIIIHIM BUIJISIOM MarMaTU4Hi TIPChKI MOPOAM B 3AJIEKHOCTI BiJ
KUTBKOCTI KPEMHEKHUCIOTH?

5. Sk BUKOPHCTOBYIOTHCS B OyIIBHUIITBI MarMaTu4Hi TipchKi nopoau?

6. I'eHeTHuH1 TMIU O0CAJOBUX TPCHKUX MOPIJ Ta YMOBHU iX YTBOPEHHS.

7. SIxi 30BHIIIHI BiIMIHHI O3HAKU XIMIYHHMX Ta OPTaHIYHUX T1PCHKHUX MOPia?

8. 3a akuMH 03HaKaMH PO3IUIIOTHCS YITAMKOBI 0CaJ0BI TipChKi TOPOIH?

9. I3 sIKMX MaTepHHCHKUX TIPCHKUX TOPiA 1 SKMM YMHOM YTBOPWIIUCH MIIIAHWKH, TIIMHUCTI CIIAHII
/aprimitu/?

10. fki 13 opraHiyHUX TIPCHKUX MOPiA YTBOPHINCH 13 3aJTUIIKIB POCIIHH, a K1 13 3aJIUIIKIB TBapUH?

11. SIx BUKOPHCTOBYIOThCS B OyiBHUIITBI OCaI0B1 FipChKi MOpoIu?
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12. Sk yrBOpIotoThess MeTaMopdivHi TipchKi mopoau?
13. Tunu metamopdizmy 1 ymoBHu MeTamop@izaltii ripcbKUX MOPI/I.
14. SIxi 30BHINIHI BIAMIHHI O3HAKH METaMOP()IUYHUX TIPCHKUX MOPIA PI3HUX TUITIB MeTamop izmy?
15. 3 sKkuX MaTEepPUHCHKUX MOPiJ YTBOPHIUCH KBAPIUT, MapMyp, THEHC?
16. SIlkuM YMHOM BHUKOPHCTOBYIOTHCS MeTaMOp(]ivHi ripchbki mopoau B OyAiBHULITBI?
17. T'ipcbKi MOpOAM 32 OXOPKEHHSIM OyBalOTh:
a) MarMaTH4Hi;
0) metamopiyuHi;
B) 0CaJIoBi?
18. Mapmyp HaJICXHTh 10 TIPCHKUX TOPI;
a) MarMaTUYHUX;
0) MeTaMOpIYHUX;
B) 0CaJIOBUX?
OITPALIFOBATU ITPAKTUYHY POBOTY I IIIATOTYBATHUCH 1O 3AXUCTY.

Po3ain 2. OCHOBU I'l TPOT'EOJIOI 1
Tema 4. Boga B 3emuiii kopi. Knacugikanis mixzeMHux Boj.

Jlekuist 6. Boga B 3emniii kopi. Kinacudikauis Ta xapaktepucTuka niazeMHHuX BOJ.

6.1. Boxa B 3emniii kopi.

Iigporeomnorist (rpeupk. "rigpoc" — Boxaa, "Joroc"— BYEHHS) — TeOJIOTIYHA HayKa MpO Mia3eMHi
BOJM, fKa BUBYAE€ YMOBM IX 3aJIAraHHs, MOXOMKEHHA 1 (opMyBaHHA, peXuUM Ta iX CKiIag, pyx 1
HNPUIATHICTh JJIsI HapOJHOTO TIOCIOJApCTBA. 3arajbHa KiJAbKICTh BOAM Ha IJIAHETI CKIajae OJIU3bKO
1370,3 muH Ky0. kM. 3 HuUX Mopsa Ta okeaHn — 1280,3 muH ky6. kM. Cyma — 90, B ToMy 4McIi:
nigzeMHi Bogu — 60, moBepxHesi rpyHTOBI — 0,075, 03epa — 0,75, piku — 0,012; armocdepa — 0,163,
JBOJJOBUKH — 29 MIIH KyO. KM. Vsl 111 Maca BOJM 3HAXOAUThCS Y IOCTIHHOMY pyci, 3/1iiICHIOE KpyrooOir
y npupoai  (puc. 5.1). lllopiuHo Ha MOBepXHIO 3eMJIi BUIIAA€ Y BUTIISAL JIONLY Ta CHIry Oau3bpko 512
THC. KyO. KM Boiau, 3 HUX 10 THc. Ky0. kM — Ha cymy. bing 60% Boau, 1o BUIagae Ha CyIly,
BUmnapoByeTbest, 20% 111 B cToku 1 20% 1HPUIBTPYETHCS (MIPOCOUYETHCS) B TOBIILY T1PCHKUX MOPIA.

=== Onsam
BunaposysasHa
Mosepxuesxit P
ceix TS "
BeEapoEyBaHHA —-—a ki s il | 1ot
S S -\ Mipocowysanua
= il [ SRAT P S S I I ST O R
>

Pucynok 6.1 — Kpyroo6ir Boau B npupoi

Buau Boau B ripcbKuX nopoaax
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VY TipchKHX TOpOJax BOJAa 3HAXOAUTHCS B MOpaxX Ta MYCTOTax (MOPOXKHWHAX) y TAKUX arperatHux
CTaHaX: y BUIIISAI mapu (aporoioHa), pIIuHU Ta TBEPIOTO Tija (JIif).

[TapononiGHa Bosia po3TaIIOBYETHCS Y BEPXHIM TOBIIII 36MHOI KOpH. Y I1ilf 30H1 TIOCTIMHO 1 TOCTYIIOBO
3MIMCHIOETBCA OOMIH MDK MOBITPSAM Ta Mapor aTMocdepH, MK TMOBITPSIM Ta Mapor IyCTOT 1 TOp
ripcbkux mopia. Tomy 1151 30Ha ofeprkaia Ha3By 30HU aepailii. [[oTyKHICTh 1i HeOHAKOBA 1 3aJICKHUTH BiJl
TUIY TIOPiJI, KITIMAaTUYHUX YMOB MICLIEBOCTI 1 gocsirae iHkoau 12 — 16 M Big moBepxHi 3emi.

Ha mirpariiro BOJISIHOT apy MepeBaKarUHid BIUIMB YHHUTH TeMIeparypa. 3 UM (aKTOM TOB'SI3yE€ThCS
Take sSBUIIE, SKE OJePKaJl0 Ha3By €KpaHyBaHHS BOAU MiJ ¢yHIamMeHTamu cropyd. CrpaBa B TOMY, IO
BIIITKY TiIpChKi MOpOAH (IPYyHTH) Ha He3a0yJOBaHMX MaWJAaHUYMKAX MPOTPIBAIOTHCS BUIBbHINIE, HK ITiJT
dbyHIaMeHTamMH, 1 BOJASHA Mapa 3a 3aKOHAMM aepoAMHAMIKM MpsAMYeE Mia (yHIAMEHTH, A€ YacTKOBO
KOHJICHCYETHCS, 301IBIITYIOYH BOJIOTICTh IPYHTY, 1 IK HACIIJOK — 30UIBIIYETHCS OCIIaHHS CIIOPY/IH.

Pinka Bona, abo Boja y BUIIISIAL PiAWHY, MiAPO3AUBIETHCS HA JBA THIH: BUIbHY, a00 rpaBiTaliiHy, Ta
KarusIipHy.

Kaminsippa Boza MICTHTBCS B TIPCBKHX IMOPOJAX 3 KaNUIIPHUMH TOpaMU Ta TPINIMHAMH, HMIMPHHA
(po3kpurts) sikux Mmenme 0,25 mwm, a miamerp mop MeHme | MM. YTpuUMyeThCs KamiisipHa Boja 3a
PaxyHOK KanuIIpHUX (MEHICKOBHX) CHIL

dopmMyeThCsi BOHA 32 PaxXyHOK aTMOC(EepHHX OIAAiB Ta PO3TaBaHHA CHITY, a TaKOX 3a PaxyHOK
HiIHATTS 32 3aKOHAMH KaIJIIPHOTO PyXY BiJl HUKHIX BOJOHACHYEHHUX T1PCHKUX TOPII.

VY npaktuni OyIiBHHUIITBA BEIHKE 3HAUEHHS Ma€ BUCOTA KANUISIPHOTO MIAHATTS Ta 4Yac KamiuIsipHOTO
BOJIOHACUYEHHA. BHCOTOI0 KamuIsIpHOTO TMiTHSATTS HA3UBA€TbCA BIACTaHb MO BEPTHUKANi, HA SKYy
migiiMaeThes BoJa MO Kanmuisipax Bij MiJ3eMHOTO BOJOHOCHOTO TOpU30HTY. Bucorta nporo miguarts Hk
3aJIe)KUTh BiJl JIITOJIOT1YHOTO Ta TPAHYJIOMETPHUUYHOTO CKJIAAy TipChKHX MOpiA 1 MOke OyTH BH3HAYEHA
eKCIIEPUMEHTATBHO a00 3a (hopMyIioro (paHIly3pKOTO BUeHOTO JKIopeHa:

Hk = Cx/d, (6.1)

ne Ck — 0,3 — mocriifHa KaniJIsspHOro 3MouyBaHHs pu Temmneparypi 0°C;

d — niameTp nop abo PO3KPUTTS TPILLIHH, MM.

Yac kamiIsspHOro MiAHATTS — L€ Yac, MPOTATOM SIKOTO BiIOYBA€ThCs MOBHE 3alOBHEHHS KamispiB
BOJI0I0. BiH HeogHakoBMH Ul PI3HHMX TIPCBKUX MOpiA: y mickax Ourg 80, y INIMHUCTHUX IpyHTax —
350+475 ni6.

I'paBitaniiina Boga. s Boja He moB'si3aHa 3 MOBEPXHEIO YACTUHOK 1 HE YTPUMYETHCS MEHICKOBUMU
cuinamu. BoHa 31aTHa mepeMmillyBaTHCh I BIJTMBOM CHJIM TSDKIHHS, TOOTO IMiJi BIJTHBOM PI3HUII
HaropiB. Taka BoJa BUKOPUCTOBYETHCS JJISI BOAOIOCTAYaHHS, 1 SKpa3 BOHA CTBOPIOE TPYAHOIII MPHU
MPOXO/Li KOTJIOBaHIB Ta OyAIBHULTBI Mi3€MHUX cHOpyA. ['paBiTalliiiHa Boga € OCHOBHUM IPEIMETOM
HAILIOTO PO3TJISLY.

®i3U4HO3B'13HA BOJIa YTBOPIOETHCS 32 PaXyHOK a7cOpOIIii MOBEPXHEIO MOPOIHUX YACTUHOK Y MpOIEci
KOHJIeHcallii BOJSHOI Mapu 1 YTPUMYEThCS 3a PaxyHOK €JIEeKTPOMOJNEKyNsipHuX cuil. lleil mepmmii Ha
MOBEpPXHI YAaCTMHOK IIap BOJAM HA3MBAEThCA TIrPOCKOIIYHOI, a00 MIIHO3B'A3HOI, BOJOI. BoHa
BHMApOBYEThCs Tpu Temmeparypi 105—110°C, He mepenae TIrpOoCTaTUYHOTO TUCKY Ta 3aMep3a€ IMpu
temneparypi —70—80°C.

Mornekynu BOJU 3a CBOEIO MIPUPOJIOIO € AUMOISIMH, TOOTO MalOTh OpPIEHTAIIIIO MOJItOCiB. Tomy mepiinii
BiJl MOBEPXHI YAaCTUHOK IIap BOJM — TIrPOCKOIIYHA BOJA YTPUMY€E JAPYTrUd Ta MOCHIOBHI IIapH
OpIEHTOBAaHMX MOJIEKYJN, ajle 31 3HaYHO MEHIIow cuwioo (puc. 6.2). Jlpyruil Ta mojanpin mapu
HA3MBAIOTHCS IUIBKOBOIO a00 KPHUXKOTLIOW BOJOI0. BoHM 3HHMKaroTh mpu temmepatypi o 105°C, a
3aMep3ae IUTiBKOBa Boja mpu Temmeparypi —17—18°C. IlniBkoBa BoJa pyXaeThCs BiJl YAaCTHHOK 3

TOBCTIILIOK IUIBKOIO J0 YACTUHOK 3 MEHIIIOK TOBIIMHOK IUIIBKH.
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Pucynok 6.2 — BozsHi 00010HKH HaBKOJIO MiHEpaIbHOI YaCTUHKU:
1 — miHepaJibHa YaCcTHHKA; 2 — TIrPOCKOIIYHA BO/Ia; 3 — IUTIBKOBA BOAa;4 — AUIOJII BOJIU

KinpkicTh (hi3MuHO3B’13HO1 BOJM Oinblia TaM, Jie Oiibllla MUTOMa MOBEpXHs YacTUHOK. Hampuknan, y
MOHTMOPLUJIOHITOBOI TJIMHU B 1 CM® MICTUTBHCS MOHAA 25 MIIPJA YaCTUHOK, 1 MPHU 3BOJIOKEHHI BOHA Mae
¢i3nuH03B’s13H01 Boju Oinbire 100% 00’eMy camMuX 9acTHHOK. Y MiIaHUX MOpojax Bchoro 1—2%
(bi3MYHO3B’ I3HOT BOJH.

XiMIYHO3B'I3Ha BO/Ia BXOJUTH JO CKJIaTy KPUCTAJIIYHOI PEUIITKH 1 BUIYYa€eThCs MPH ii pyHHYBaHHI.
Hanpuknan, y rinci CaSO4-2H20. Tlepma Moliekyina BOJH BIIIyYa€eThCs pu Temneparypi 118°C, npyra
— npu [40°C. Takum 4MHOM YTBOPIOETHCS aHTiAPUT (ayebactp). 3 LUM SBUIIEM TMOB'S3aHU e(deKT
MIPUTOTYBaHHS B'sHKYUYUX (Ierigparanis—riapartaiis).

Bona y TBepioMy cTaHi Mae Micle y TipchbKMX MOpOJax MHpH BiJ €MHHMX TeMIepaTypax /10 MEBHOI
ITMOMHU B ICHHOT MOBEpXHi. Y TBEpAMN CTaH MEPeXOAMTH IpaBiTalilfHa Ta YaCTKOBO ILJIIBKOBA BOA.
Ile sBHIE HOCHTH CE30HHUH XapakTep, a IIMOMHA MPOMEp3aHHs 3aJIeKUTh BiJ KIIMaTUYHMX YMOB
MmicueBocti. Tak, B Ykpaini Bona ckiagae 70— 110 cm, a Ha miBHOY1 TakuX KpaiH, sk Kanana, Pocis, Ha
Nesikii TInOuH1 30epiraeTbest MocTiHO. [{e 30Ha BIYHOT MEP3II0TH.

[Ipu 3amep3aHH] BOAM YTBOPIOETHCS KPUCTATIYHUM JIiJI, 1 TPU I[bOMY 00’ €M 3011b1IyeThCS HA 8 — 9%,
a B yMmMOBax oOMexeHHs aedopmarlii po3BuBaeTbesi Benukuil tuck (o 1 I'Tla), pyiinyroun Oyab-ski
MaTepialii Ta TipchbKi MOopoaud. ToMy MifOMBH (QYHAAMEHTIB 3aBKIM 3aKJIaJal0Th HUKYE TITUOWHU
IIpOMEp3aHHS.

6.2. Knacudikauisa Ta xapakTepucTuka mia3eMHUX BOJ

VYci ripchki MOpPOAM 32 CIHPOMOXKHICTIO MPOIYCKaTH BOAY PO3MOJAUISIOTECS HA TPH KaTeropii:
BOJIOHENPOHUKHI (BOJIOYTIOPH ), CIIa00OBOJONIPOHUKHI Ta BOAOIPOHUKHI.

BopoHenpoHUKHI: TJIMHU, MOHOJITHI TpaHITH, KBapUUTH Ta 1HIII MeTamop¢iyHi, MarMaTu4yHi Ta
31IEeMEHTOBaH1 0CaJI0B1 IPChKi MOPOJIH.

Cnabo BOJONPOHUKHI: CYIJIMHKM, CYMICKHM, TJIMHUCTI TICKH, CJIA0OTPIIIMHYBaTI MarMaTH4Hi,
MeTaMop(iyHi Ta 31EMEHTOBaHI 0CaJJ0B1 T'PChKi HOPOIH.

BononponukHi: TpilliHyBaTi MarMaTu4Hi, MeTaMop(iyHi Ta HE3LEMEHTOBaH1 0Ca/10B1 TiPChKi MOPOAH,
KPYITHO- Ta CEPEAHbOYIaMKOBI MOPOIH (TajibKa, MeOiHb, )KOPCTBA, MICKN).

Sxmo piamerp nop Ounbiie 1 MM, a mupuHa TpimuH Oinbiie 0,25 MM, TO Takl TipchbKi HOPOJMU 3/aTHI
MPOMYCKAaTH BOAY B TNIMOWHY 3eMJii. OCKUIBKH TTOPU Ta TPIIIMHY CTIOTYYaIOTHCS MIXK CO00I0, TO Ha JIEAKIH
rOuHI  POPMYEThCS HACHYCHHI BOJOKO IAP TIPCHKOI TOPOJU, SKUM HAa3UBAETHCA IMII3EMHUM
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BOJIOHOCHHM TOpU30HTOM. OOOB'SI3KOBOIO YMOBOIO HOro (JOpMYBaHHS € HasBHICTb BOJOYIOPY, 3BEPXY
SIKOTO 3aJIATaI0Th BOJOTPOHUKHI T1PChKi TTOPOJIH.

Vi migzemMHi BoAM KIACU(PIKYIOTHCS 3a TAaKUMH O3HAKaMH: 3a MOXOJDKEHHSM, YMOBAMH 3ajIsTaHHS,
TAPaBIIYHAM PEKUMOM, XIMIYHUM CKJIaJIOM Ta (PI3UYHHUMH BIACTHBOCTSIMHU.

3a TMOXOKEHHSM IMMJA3€MHI BOAM MIAPO3IUIAIOTBCS HA: 1HQUIBTpaIiiiHi, KOHIACHCAIlIHHI,
CeIUMMEHTAIlIHI, IOBECHIJIbHI Ta 3MillIaHi.

[adinprpaniitai (iHpiIbTpaLis — MPOCOYEHHS yCepenuHy) Mi3eMHI BOJH YTBOPIOIOTHCS 332 PaXyHOK
MPOHUKHEHHS aTMOC(HEPHUX OMa/iB, TAI0l BOAM y BOJAOIPOHUKHI T1PChKi MOPOIU B MICIIX iX BUXOAY Ha
JICHHY TIOBEPXHIO.

KonneHcariitHi Boau yTBOPIOKOTHCS BHACIIIOK KOHACHCAIIT MApOIoi0HOT BOAM Y ITOpax Ta TPIITUHAX
TIPCHKUX TOPIJI, K MPABUJIO, Y 30HAX aepartii.

CenuMeHTariitHi (CeIMMEHTAIlisl — OCaPKEHHS) BOJIM YTBOPIOIOTHCS BHACIIIJIOK 3aXOPOHECHHS Pa3oM 3
ocaJaMH BOJI IPaJaBHIX 03ep Ta MOPIB.

IOBeHiIbHI (IEpBUHHI) BOM YTBOPIOIOTHCS 32 PaXyHOK KOHJIEHCAIlIl Mapyu MarMu.

3a ymMoBaMHM 3aJITaHHA TMiA3€MHI BOJHM MiAPO3IUISIOTHCS HA: TOBEPXHEBOIPYHTOBI, BEPXOBOJKY,
IPYHTOBI Ta MIXKIUTACTOBI.

[ToBepXHEBOIPYHTOBI BOJM 3aJATalOTh Oe3MocepenHbO OuTs 3€MHOI MOBEPXHI i HE MArOTh CBOTO
BOZOYNOPY. XapaKTEPHHUMH BJIACTUBOCTSAMHU IIUX BOJA € 1X CE30HHHM XapakTep, pi3Ki KOJIWBaHHS
TEeMIIepaTypy, HASBHICTh MIKPOOPIaHi3MiB Ta OpraHiyHUX peuoBHH. B3arani ne kaminspui Boau. Konu
piBEeHb MiA3EMHHUX BOJ MiIIAMAETHCS, TO BIAOYBaeThCS iX 3MUKAaHHS 3 BOJOHOCHHUM TOPHU30HTOM 1
MICIIEBICTh 3a00JI0UY€EThCS.

BepxoBoaka yTBOprO€ThCS B 30HI aepallii 3a paxyHOK iH}inbTparii Ta koHaeHcamii. OO0B'SI3KOBOIO
YMOBOIO ii YTBOPEHHS € HAasBHICTH MICIICBUX a00 JIOKATBHHUX BOJOYIOPiB. JIOKaTbHHUMH BOJOYIIOPAMH
MOXYTh OYTH JHOJOBHUKOBI TJIMHH a00 CYIJTMHKH (MOpPEHM) Ta iHII BOJAOHENPOHHKHI TipPCHKi MOpPOIHU
(puc. 6.3). BepxoBoka XxapakTepu3yeTbCsl BUKIIIOYHO HECTIMKUM PEKHUMOM, BUHUKAE TOJIOBHUM YUHOM Y
Nepi0/IH JIOIIIB Ta PO3TABAHHSA CHITY 1 3HUKAE 3 HACTYIIOM 3aCyLUIMBHUX NEPIOAIB. SIk mpaBuio, BOHA ICHYE
3 6epe3Hs 10 nmunHs. [loTyXHICTh 11 HeBenMKa 1 He nepeBuirye 1 — 2 M.
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Pucynok 6.3 —IpyHTOBI Boan

49



BepxoBoaka cTBOpro€ TpyAHOIII Mpu OYMIBHHUITBI Ta €KCIUTyaTaiii CHOpY., OCKUIBKH HE 3aBXKIU
MOke OyTH BHSIBJICHA TPH 1HXXCHEPHO-TCOJOTIYHUX BHUIIYKYBAaHHSAX 1 CTa€ MPUYHMHOIO 3aTOIUICHHS
MiIBAJIIB Ta IHKCHEPHUX KOMYHIKAITIH.

[pyHTOBi BOAM — Lie HepIIM BiJ MOBEpXHi 3eMili MOCTIHHO Ai0YMI BOXOHOCHUM TOPHU3OHT, SKHH
3ajsira€ Ha BUTPUMAHOMY BOJIOYIOpi. Takow BOJAOHENPOHUKHOIO MOPOJIOK MOKE OyTH HETpilllMHyBaTa
CKeJIbHA mopoja abo map riauHd. JKUBIEHHS IPYHTOBUX BOJ BiIOYBa€ThCS y 3HAYHIM Mipi 32 paXyHOK
iH}1IbTpaLii onaiB Ta IPOCOYEHHS BOIHM 13 MOBEPXHEBUX BOAOHMMIIL.

BepxHsi moBepXHsI BOZOHOCHOTO TOPH3OHTY HA3MBAETHCS J3€pKAIoOM ab0 piBHEM IPYHTOBUX BOJ 1
no3HavaeTbes 5Kk WL (anri. "water level" — piBenb Boam). Binctanp Bij piBHS IPYHTOBHX BOJ 10 3€MHO1
MOBEPXHI HA3WBAETHCS TTMOMHOIO 3aJIAraHHs, a HaWKOPOTIIAa BIACTaHb BiJl A3€pKaia 0 BOJOYIOPY €
MOTY)XHICTb BOJOHOCHOTO TOpW30HTY. [nnOuHa 3aimsiraHHs Ta MOTYXHICTh I'PYHTOBHX BOJ MOXYTb
ICTOTHO 3MIHIOBATHCh Y 3aJICKHOCTI BiJI KUTBKOCTI OMAaJiB Ta HASBHOCTI MOBEPXHEBUX BojmoimuIl. Tak, B
OJIHMX MiCIX TnMOuHa 3ansraHHs gocsrae 100 m 1 OuabIne, B IHIIMX TPYHTOBI BOJAM BHUXOJIATH Ha
MOBEPXHIO 3eMJTi, YTBOPIOIOYH 00JIOTA.

MiXIUTacTOBI BOAM 3QJIATalOTh MK JBOMa BOJOYIOpPAaMH Y APYroMy Ta MOJAIBIINX BiJ 3eMHOL
MOBEPXHI BOJOHOCHHX Imapax (puc. 6.4). OOmacTe iX JKUBJICHHS JICKHTHh TUIBKH B MICISIX BUXOMY
BOJIOHOCHOT'O TIIACTa HA 3€MHY IMOBEPXHI0. MIXKIUIACTOBI BOJIM JYyXe MOIIUPEHi B YKpaiHi, 0COOIUBO Y
Huinpoo-/lonenprkomy Oacelini. Ciy)kaTh OCHOBHHUM JUKEPEIIOM TIOHOBJICHHSI PIYHHX BOJ Ta BOJ ApiB
IiJ] Yac 3aCyxHu.
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Pucynox 6.4 — IligzemHi Boau

3a TiIpaBIiuHUM PEXKHMMOM pO3pI3HAIOTH O€3HAIMipHI Ta HamipHI Mig3eMHI Bojau. besHamipHi Boau
Te4yTh 0€3 Oy/b-SIKOTO THUCKY, TIIBKH I1Jl BIUIMBOM CHJI IpaBiTallii. Yci IpyHTOBI BOJIU € Oe3HAMIpHUMU,
OCKUJIBKH MAlOTh BUIbHY MOBEpXHIO. /[ yTBOpeHHsI THCKY MOTpiOHA Pi3HULS Y PIBHAX MIKIUIACTOBUX
BOJI y PI3HUX TOYKaX.

SIckpaBUM MPUKIAZAOM HaMipHUX BOJ € apTe3iaHChbKi BoAM. BOHM jaicTain CBOIO Ha3By BiJl Ha3BU
¢bpaniy3bpkoi mpoBiHLiT ApTya, Ae me y 1126 p. Oyau npoOypeni nepii GoHTanyoui ceepanoBuHHU. Li
BO/U (hOPMYIOTBCS B OCOOJIMBUX TI'EOJIOTIUHUX CTPYKTypax, TaK 3BaHUX apTe3iaHChKUX OaceifHax, sKi
CKJIa/Ial0ThCs 3 MepelIapyBaHHs BOJIOYIIOPIB Ta BOAOHOCHHUX TPCHKUX MOPiJA HNPU MYJIbJIONOAIOHOMY a60
CHHKJIMHAJILHOMY 3aJITaHHI TU1acTiB (puc. 6.5).

B Vkpaini Bigomi Jekiibka apTe3iaHchbKuX OaceifHiB, Taki sk J{HinpoBo-/loHenbkuil (TUIomniero noHaja
350 tuc. km?), [IpudopHOMOpCHKHit Ta 1HIII. BOHM YacTo ciy’kaTh OCHOBHHUM JIXKEPEIOM BOAOIIOCTAYaHHS
MICT Ta HACeJIEHUX MyHKTIB.
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Pucynok 6.5 — ApTte3iaHCcbKi BOIH:
1 — Bogoynop; 2 — apTe3iaHChKi BOJH; 3 — CBEpJIOBUHA

30Ha
XUBAEHHS

30Ha po3BaHTaXeHHs
(apeHyBaHHS)

TepmanbHi
oxepena

Pucynok 6.6 — Cxema Oy10BM apTe3iaHCHKOTO OaceiHy:

1 — 6oodonenpornuxHi nopoou, 2 — 6000NPOHUKHI wapu 3 HANIPHOI 800010, 3 — hOHMAaHYIOUi C8epPOIOBUHU

PexuM mixzeMHHX BOJ

ITig pexuMoM MiA3EMHUX BOJA PO3YMIIOTh 3MIHY 3 YacOM HAWTrOJOBHILIMX IXHIX XapaKTEpUCTHK:
TMOWHYU 3alsiTaHHsI, PiBHS a00 TMOTYXXHOCTI BOJOHOCHOTO TOPU30HTY, HIBUIKOCTI PYyXY, XIMIYHOTO
CKJIaqy Ta (i3WYHMUX BIACTUBOCTEH, CTyNeHs MiHepaiisalii, >KOpPCTKOCTI, IPO30POCTi, TEMIIEPATypH Ta
iHIMX. 3MiHA TPOXOAUTH i/ BIUIMBOM TaKUX (DaKTOPiB: METEOYMOB, TiIOJIOTIYHOTO PEKUMY BOJIONMHIIILI,
T€OJIOTIYHHUX Ta aHTPOIIOTEHHHUX (PaKTOPIB.

Merteoposoriuai yMoBH. Y pi3HUX pallOHAX HAIIOI KpaiHU KUTHKICTh OMajiB HEOJHAKOBA 1 TOMY PiBEHb
MiI36MHUX BO/JI, 1 0COOJIMBO IPYHTOBUX, OCHOBHE JKUBJICHHSI SIKMX B1IOYBAETHCS 32 paxyHOK 1HGUIbTpaIlii,
ICTOTHO 3MiHIOEThCA. CHOCTEpIraloThesl CE30HH1, pidHi Ta 0araTopiuHi KOJIMBAHHS PiBHS IPYHTOBUX BOJ.

[TigifimanHs a00 3HMDKEHHS piBHS IPYHTOBHMX BOJ 3aJIEKHUTh BiJl TJIMOWHH 3aJIATaHHS BOJOHOCHOTO
TOPU30HTY BiJ 3eMHOi MmoBepxHi. [ cepeqHbOi YaCTMHM HAIIOl KpaiHU B MINIAHUX IPYHTAaX CE30HHI
KOJIMBAHHS PI3HsI IPYHTOBUX BOJ| NP PI3HUX IIIMOMHAX 3asraHHs Taki: 10 2 M —1+2 M; Bin2 10 S M —
1+1,5 m; Bim 5 1o 10 M — 0,5+1,0 m; 6inbmre 10 m — 0,5+0,8 M; nmpu 1IbOMY MaKCUMaJIbHHUIN PiBEHb
CIIOCTEPITa€ThCS Y KBITHI Ta )KOBTHI, MIHIMAJIBHUHN Y CEPITHI Ta JIIOTOMY.

Piuni Ta OGarartopiuHi KOJMMBaHHS PIBHS MiJ3€MHUX BOJ TOB'I3aHI 3 PIYHUMH Ta OaraToOpiaYHHUMH
KOJIMBAHHIMH KITBKOCTI omajiB. st yMOoB YKpaiHU IUKIIYHICT OaraTOpivyHUX KOJIMBaHb KUTBKOCTI
omajiB cTaHOBUTH Bijx 7 10 30 pokiB.
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Iipponoriunmii pexxum. Ha pexxum mig3eMHuX BOJ, 1 OCOOJMBO Ha iX piBEHb, ICTOTHO BIUIMBAE
TIAPONOTIYHUN PEXKUM TOBEPXHEBUX BOJOWMHMII, SIK MPUPOJHUX (PIYOK, O3€p), TaK 1 IMITyYHHUX
(BOIOCXOBHII), 3 SIKMMH TIJ3€MHI BOAM MAalOTh B3a€MO3B'SI30K. 3aJIeKHO BiJ PO3TAIIyBaHHS BOAOYIIOPY
3amac MiJI3eMHOT BOJIM MOXE TIOMOBHIOBATHUCH 33 PaxXyHOK JKUBJICHHS 11 3 BIAKPUTHX BOAOHMHI abo
HaBMaKW — ITJI3€MHI BOJIM MOXKYTh IOIIOBHIOBATH MOBEpXHEB1 Bojoimuiia (puc. 6.7). SIk mpaBwiio, B
VYkpaiHi B Me)xeHb (HalHIKYHMA piBEHb BOJIM) IPYHTOBI BOJY BUIBHO CTIKAIOTh Y BIKPHUTI BOAOHMHUIIA, a
B MIOBiHB BiJOYBAETHCSI IIOHOBJICHHS 3aI1aciB IPYHTOBUX BOJI.

Pucynok 6.7 — 3B’530K Mik TOBEpXHEBUMH Ta IPYHTOBUMH BOJAMH:
1 — rpyHTOBI BOJM MONOBHIOIOTH BOAOMMHMILE; 2 — BOJOMMHMIIE MONOBHIOE IPYHTOBI Boxu; WL —
piBEHb I'PYHTOBUX BOJL

I'eonoriuni ¢gakTopu MarOTh BUpiNIaNbHE 3HAYCHHS Npu (POpPMYBaHHI MiJ3€MHUX BOJ. Y CTaHOBIEHO,
0 MiHepati3almis MiA3eMHUX BOJ, SK NPaBWIO, 30UIBIIYETHCS 3 TIMOMHOIO 1 B I[bOMY HAINpPSIMKY
3MIHIOETBCS 11X XiMiuHMMA cKkiaf. Lls 3aranpHa 3aKOHOMIPHICTH Y (hOpMYyBaHHI MiJI3EMHUX BOJI 3yMOBJICHA
MOTIPIIEHHAM YMOB iX [UPKYJIALIi Ta BOZOOOMIHY.

VY 30HI aKTMBHOI'O BOJOOOMIHY MiJ3€MHI BOJY IHTEHCHUBHO LMPKYIIOIOTh, BOHM HEPEBAXKHO CIa00
MiHepaJli30BaHi (IpicH1), T1ApOKapOOHATHO-KAJIbLI€BI, MEHIIIE CyJIb(aTHI. AKTUBHO BIUIMBAIOTh HA YMOBU
BOJIOOOMIHY 3arajlbHa TreosioriyHa OynoBa Ta penbed wmicueBocTi. Jlo moping 3 BEJIMKOIO
BOJIONPOHUKHICTIO, Kl 3aJTaloTh Yy HaWBUIIMX IIapax 3eMHOI KOpH, SK MPaBUJIO, MPUYPOUYEHi MpiCHI
riIpokapOOHATHO-KAJbIIi€BI BOAM. ['€0NOriyHI CTPYKTYpHU TYT PO3KPUTI, BOJIOHOCHI TOPU30HTU H00pe
IPOMHTI, BOJOOOMIH TPOXOAUTh IHTEHCHBHO. Ha finsgHKaX, CKJIaJeHUX CJI1ab0BOJIONPOHUKHUMHU
MopoJiaMu, ad0 3 BEJIMKOI KUIBKICTIO BOJIOYNOPIB, BOJOOOMIH YTPYJIHEHUM, MPOMHUTICTh MOPIA cladKa,
MiHepai3allisi BOJY MiIBUILY€ETHCS, a CKIIaJl CyIb(aTHUI Ta XJIOPUIHO-HATPIEBUIA.

AnTponorenHi ¢axrtopu. Ha pexum migzeMHHX BojJ y Oararbox paiioHaX 1CTOTHO BILTUBAIOTH
aHTpOIOTeHH1 (aKTOpH, TOOTO MISUTbHICTH JIIOJAUHHA. BYTIBHHIITBO MITYYHUX BOJOWMHUII T4 BOJOCXOBHII
(bopmye HOBI BOZOHOCHI TOPU30HTH a0o0 MiJBUIILYE piBeHb icCHYr0unx. Hampukiaz, Ha niBaHi 3anopi3pkoi
ta JlHinponeTpoBchKoi obmacteit g0 OyaiBHUITBa KaxoBChKOI IifipoeneKTpocTaHilii piBeHb I'PYHTOBHUX
BOJI 3HaXOJMBCs Ha rmoOuHi 35 — 38 M, a HuHI Ha rMOuHI 2 — 3 M. VY paiioni [IHinpoa3epKuHCbKa
piBEHb IPYHTOBUX BOJ MiAHSIBCI HA 3 — 5 M.

[Tpu 3pomeHHI JTHUIOIKK BOIM, SKI HE 3aTPUMYIOTHCS Y POCIMHHOMY IIapi, MPOCOYYIOTHCS B TOBIIY
TipChbKUX MOPiA, MOMOBHIOWOUN Mia3eMH1 Boau. [Ipu npomy BiaOyBaeThCsl 3MUKAaHHS BOJIU 3pPOIICHHS 3
I'PYHTOBUMH BOJIaMH, IiTHIMAHHS iX YBEPX, 110 YacTO MPUBOIUTH IO 3aCOJICHHS POAIOYOTO IPYHTY.

OpuuM 13 (akTOpiB MiABHUILEHHS PIBHSA I'PYHTOBHX BOJ| € BHUTIK BOJAM 3 BOJOTOHIB Ta KaHami3alli.
Hanpuxknan, B Oneci 3a 50 pokiB ekcruryaraliii BOZOIPOBIAHOT Mepexi Ta KaHami3amii piBeHb IPYHTOBUX
BOJA MimHsABCA Ha 15 M. Y MicTax Ta HAceleHHMX NYHKTaX 3 HOBHUM BOJONPOBOJOM BTpaTH BOIU
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cTaHoBiATh 15 — 18%. SIkmo Tepmin ekcryaTamii HaOnmxaeTbest 10 50 pokiB, TO BTpaTa BOAM
ctaHoBUTh 18 — 30%, 6inbme 50 pokiB — moHam 50%.

3abynoBa Teputopii Ta achambTyBaHHS MICIIEBOCTI 3MIHIOIOTh TETUIOBUM PEKUM TIPCHKHX IOPIiJI.
BinOyBaeTbcs mirparisi mapornoaioHoi Boau mix OyAiBiai Ta cropyau 1 il koHaeHcanis. Hampukian, Ha
3a0ynoBaniii Teputopii micra Kpuoro Pory 3a 8 pokiB cnocrepekeHb piB€Hb I'PYHTOBUX BOJ ITiTHSBCS
Ha 4 M. Ilepenan tremneparypu craHoBUTh 4 — 8°C.

[Ipu BupyOmi J5icy Mae MicIe 3HIKEHHS PIiBHS TPYHTOBHUX BOJ, a INpPH HACAHKEHHI — HOro
T IBUIIICHHS.

OCHOBHOIO PUYMHOIO 3HIDKEHHS PIBHS MiA3EMHUX BOJ € €KCIUTyaTallis BOJOHOCHUX TOPH30HTIB, SKi
U1 6araTb0X HACEJICHUX IYHKTIB € OCHOBHUM JIKEPETIOM BOZOIOCTaYaHHSI.

Tak, 3a 50 pokiB ekcruryaraiii MOCKOBCHKOTO apTe€31aHChKOTO OaceiiHy Horo piBeHb 3HH3UBCS Ha 50
M. Ha KaBka3i piBens migzemMaux BoJ 3a 30 pokiB eKcIuTyaraiii 3Hu3uBCs Ha 60 M.

@i3uKo-XiMiYHI XapaKTepUCTHKH MiI3eMHUX BOJ

[ligzemHi BOAM — 1€ CKJIaJHUA MiHEpaJbHHHA PO3YMH, CKIIAJ SIKOTO 3MIHIOETHCS dYac BiJ dacy.
[epemimyrounce y TOBIII TiPCHKUX MOPi, BOHH HACHUYIOTHCSI OKHCAMH, COJISIMHU, Ta3aMH Ta MPOAYKTaMH
OprasiuHoro posmaay. IpyHTOBI BOaH, K BiZOMO, KHBIATHCA B OCHOBHOMY 32 PaxyHOK arMOC(EpHHX
OTaiB, sIKi HE € YHCTOI0 TUCTUIHOBAHOIO BOAOK0. JlocuTh ckazatu, mo y paiioni KueBa—Binnaui Ha 1 m?
noBepxHi Bunazgae 3a pik 10 r comi (va 1 km?> — 10 T).

3a MiHepaiizali€ro, TOOTO B 3aJ€KHOCTI BiJA BMICTY pPO3UYMHEHUX COJICH, MiA3E€MHI BOIU
MiIPO3IUISIIOTHCS: HA TPICHI 3 KOHIIEHTpalli€ro coneit 1o 1 r/a, cnadocononi — 1 — 3, coionyBati — 3
— 10, comoni — 10 — 30, po3coabHi — 30 — 50 Ta poszconu — Ounbme S0 /1. MiHepaii3aliio Boau
BH3HAYAIOTh 33 CyXHM 3aJIMIIKOM IpH ii BUIIapoByBaHHi rpu Temneparypi 105 — 110°C.

JXopcTkicTh BOIM XapaKTEpU3YEThCS HASBHICTIO B HI pO3YMHEHHX CipHOKUCIHX coneil Ca ta Mg. ¥V
HaIli KpaiHi 32 OAMHHULIIO KOPCTKOCTI MpuiiHATO 1 Mr-exs/n Ca, To6T0 20,04 Mr Ha 1 11 Bomu. 1 mMr-exs
YHUCEJIHHO JIOPIBHIOE aTOMHIN Ba3l, po3/IlJIeHI Ha BaJIeHTHICTh (aTromHa Bara Ca — 40,07, BaJeHTHICTh —
2). 3amictb Ca BUKOpUCTOBYIOTh Mg — 12,16 Mr-exB Ha 1 71 BOJH.

3a JKOPCTKICTIO BOJIM KIACU(]IKYIOThCS K JTy>Ke M'SKI IPH BMICTI y BoAil a0 1,5 mr-exs/n, m'siki — 1,5
— 3,0 Mr-exB/i1, momipHO k0pcTKi — 3,0—6,0 Mr-exB/i1, )KOpCTKi —6—9 Mr-eKkB/1 Ta yKe KOPCTKI —
Ounpmie 9 mr-exB/i. JKopcTka Boja Ja€ BEIMKUI HAKUI y HApoOBHX KOTJAX, MOTaHO MUHJIUTBCS Ta
BHUKJIMKAE 1HII HEOaKaHi sIBUIIIA.

3arajibHOKHCIOTHA arpecisi 00yMOBIIeHA HAsBHICTIO y BOJ1 B IMCOIIIlOBaHOMY cTaHi BogHeBux H+ Ta
rizpokcminbHuX 10HIB OH-. Onun rpam yncroi Boau npu Temnepatypi 22°C mictuth 10—7 rpam-ioHiB
H+ 1 crinbku s)x OH-. Bupa3 Ig[H+] no3navarots sk pH , sikuii 1 € Miporo arpecuBHOCTI BOJU (KUCIOTHUH
MOKa3HMK). 3a UM TOKa3HUKOM IMiJA3€MHI BOJM PO3IAUIAIOTBECA Ha ayxe kuciai (pH <5), HedtpambHi
(pH =7), nyxHi (7<pH 9) Ta cunpHo myxHi (pH > 9).

[Tpu kuCIUX MiA3EMHUX BOJAX BiIOYBAEThCS POZUMHEHHS Ta BUMUBAHHS BallHa 3 OETOHY, KPiM I1bOTO,
3HAYHOTO PO3'IIaHHS 3a3HAIOTh METaJIeBI KOHCTPYKIIi il BIJITMBOM CHJIBHO KHCIHMX Ta CHJIBHO JIY)KHHUX
BOJI.

ByrnekucnotrHa arpecis mMae Miclie 3a HasBHOCTI y Bojai arpecuBHoi Byriekuciotu CO2. Ilpu
B3a€EMOJIT 3 BOJIOIO Ta BallHOM LIEMEHTY YTBOpIO€ThCs OirigpokapOonat kanpliro Ca(HCO3)2, skwuii
IIBUJIKO PO3YMHSIETHCS Y BOJII Ta BHHOCHTKCS 3 OETOHY.

CynbgaTHa arpecis HoJsrae B yrBOpeHHI HOBUX KPUCTAIYHUX CIIONYK 13-3a HaJMIpHOTO BMICTY 10HIB
cynbdary SO. Lle yrBopeHHs, ke aicTano Ha3By neMeHTHO1 "6anumu" (3Ca0*Al203*3CaS04*31H20),
CYIPOBOJUKYEThCS 30UIBIICHHAM 00'eMy LIEMEHTY B 2 — 3 pa3u 1 pylHYBaHHIM O€TOHHMX KOHCTPYKIIii.
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la3m y mig3eMHUX BOAAX 3HAXOASTHCS y BUIBHOMY Ta PO3YMHEHOMY CTaHi. BOHM TpPOHUKAIOTH Y
MiJ3eMHI BOJAM PI3HUMU NUISIXaMH: TpH 1HQUIBTpaIlii, PO3KIaal OpPraHiyHUX PEUYOBHH, OXOJIOKEHHI
Marmu 1 T.i1H. HalOiabI po3MmOBCIOKEHI 3 HUX KHCEHb, CIPKOBOJACHB, BYTJICKUCIIOTA, a30T, METaH Ta
OyaropoaHi ra3u (Temid, aproH, pamoH Ta iHmm). ['a3u, 0COONMMBO KHCEHb, K y BUIBHOMY, TaK 1 Yy
PO3YMHEHOMY CTaHI CIIPUYHUHIOIOTH KOPO3il0 METATOKOHCTPYKITIH.

lrieHiy"icTh MIA3€MHUX BOJ, TOOTO TPUIATHICTh iX JJIS THTTSA, OIHIOETHCS TAKHUMH
XapaKTePUCTHKAMU: KOJIbOPOM, IIPO30PICTIO, CMAKOM, 3aIlaXxOM, HasBHICTIO XBOPOOOTBOPHUX OakTepiii Ta
BXKUX METaiB. Bosa /i mUTTs MOBMHHA OYTH CMAYHOIO, TPO30POI0, 0€3KOIHLOPOBOIO, HE MATH HISIKUX
3amaxiB. 3a0apBiIeHHS MiJA3€MHUX BOJ 3aJICKUTh BiJl HAsBHOCTI PI3HUX JOMIMIOK. Tak, BMICT pPi3HHX
OKHCIB 3alli3a JI0Ja€ BOAI KOPUYHEBOTO BIATIHKY, a TYMIHOBHX KHCIOT — >KOBTOro. KpiMm 11010,
HasBHICTh Y BOJIl TYMIHOBUX KHCIIOT Jonae iii 6oioTtHOro 3amnaxy. CynbdaTu HagaloTh TipKO-COJIOHOTO
CMaKy, a XJIOPUJIH — COJIOHOTO.

3 TOYKH 30py MEIUIIMHU MPUIATHICTh JUIS MUTTS BU3HAYAETHCS HASIBHICTIO Y BOJII KMIITKOBOI MMAJTMYKU
Coli. KinpkicTp nux OakTepiii BU3HAYA€THCS KOJi-TeCTOM a00 Kodi-TuTpoM. Komi-TecT — e KiTbKiCTh
OJIMHUIH KUIITKOBOI MAJMYKK B 1 JI BOJH, a KOJI-TUTP — KUIBKICTh CM® BOJIH, sIKA MICTHTH 1 OaKTepito.
Bopa npumatHa a1 UTTS, KOJU KOJIi- TECT HE TepeBuIrye 3, a komi-tutp 300 — 700 cm?.

JlepaBHUMU CTaHIAPTAMU PETIAMEHTYETHCSI BMICT Y BOJI IIKIUTMBUX BAXXKUX METAJIB: CBHHIIIO HE
oimpme 0,1 mr/m, mumr'sky — 0,05, dropy —1,5, Migi — 3 Ta UHKY Ha Oisbe 3 Mr/II.

Pyx minzemuunx Bojg

ITigzemMHa BOAa 3HAXOIUTHCS B MOpax, TPIIMHAX Ta MOPOKHUHAX TIPCHKUX IMOPIT 1 PyXaeTbcs 3a
3arajlbHUMM 3aKOHAMU pyXy pIOUHM, SKUH Mo)ke MpoTiKaTH y JABOX (opMmax: JamMiHapHOi Ta
TypOYJEHTHOI TeUi.

JlaminapHa TedWisi — TIEpeCyBaHHS YACTHHOK pIAMHA B TIOTOII JOCKOHAJIO MPaBWIBHUMHU
napajebHUMH I[IBKaMH.

TypOynentHa Tewis — 1€ NEpecyBaHHS YacCTUHOK PIAMHM B TMOTOILI IO TPAEKTOPIAX y PI3ZHUX
HanpsMKax, TaKk 3BaHUM BUXpOBHH pyx. Pyx miJ3eMHUX BOJA Ay)Xe YMOBUIBHEHHH 1 TOMY MpPOTIKae
JaMiHapHO.

Jlnis BU3HAUEHHS 3aKOHOMIPHOCTI pyXy MiJ3€MHUX BOJA BUAUIUMO Yy TMiI3€MHOMY BOJOHOCHOMY
TOPU30HTI eleMeHTapHu# NoTiK abed 1 migpaxyemo, sika KUTbKICTh BOAM MPOTIKAE 3a OJMHHULIO Yacy (pHuc.

6.8).

e — —

L 0
-~ -

Pucynok 6.8 — Cxema Bu3HaueHHS /1€01Ty BOJOHOCHOTO TOPU30HTY

Kinmpkicte Bomum Q, mo TpOTIKAE 3a OJWHUIIO Yacy, MPSMO MPOIMOPIiiHA TUIONI TOMEPEYHOTO
mepepizy eJIEeMEHTApHOTO TOTOKY A, TiapaBiidyHOMY TpajieHTy (Hamopy) I Ta neskoMmy koedimieHTy
npomnopitiaocTi kf. Takum ynHOM,
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Q = ALkf. (6.2)

Posrasinemo onuuumi Bumipy dopmynu (5.2): A-m?, Q-m*/c, | - y g0aax oauHUII, OTKE, PO3MIPHICTH
kf - mM/c. Po3ainiMo mpaBy Ta J1iBy YaCTHHH Ha IUIOILY TOTOKY A

q=kfI, (6.3)

7ie q — BUTpAaTa BOAM 32 OJMHUIIIO Yacy 4Yepe3 OAMHHUIIIO TUIONI, SKa JicTasa Ha3BY MIBHIKOCTI PyXy
MiI3eMHUX BOJ 1 HO3HAYAETHCA SIK V

V=kf L. (6.4)

Bupaz (5.4) micraB Ha3By 3aKOHY pyXy IJI3eMHHX BOJ, BCTAHOBJICHOTO y 1856 p. dpaHIry3pkuM

rizporeosiorom Jlapci: MBUAKICT PyXYy MiI3€MHUX BOJ TPSMO MPOTOPIiiHA TiApaBIiuHOMY IPaIi€HTY.
Koedimient mnpomopuiiinocti  kf  HasuBaerbess  koedimieHToM  (inbTparii, BH3HAYAETHCS
eKCTIEpUMEHTAIBHO, 3aJISKUTH BiJl THITY MTOPIJ 1 YMCEIBHO JTOPIBHIOE MIBUIKOCTI pyXy Boau mipu [ = 1.
lppaBniuauii, a00 HaMipHUIA, TPATIEHT BU3HAYAETHCS SK BIAHOIICHHS Pi3HUII PiBHIB MiI3eMHUX BOJ
MDK JJBOMa TOYKaMH TI0 JIiHii Teuii 70 BiACTaHl MK IIMMHU TOUkKaMmH (puc. 5.8).

A i
T L
2 SR B

1

Pucynok 6.9 — Cxema pyxy IpyHTOBOi BOJIH

1= (HI1- H2)/I. (6.5)

[IBuakicTh pyxy, BU3Ha4YeHa 3a ¢opMyIoro (5.4), He € AIHCHOI MIBUAKICTIO, a 3HAYHO MEHIIIO0 MpHU
OJTHOMY 1 TOMY K TiJJpaBJIi4HOMY I'paieHTOBi. Lle MOsSCHIOETbCS TUM, 1110 BOJa (DIIBTPYETHCS HE MO BCIii
wionli A, a o Tid 4acTuHi, ae € nopu. [lificHa BUIKICTE pyXy BOJIU

vV = kfi/n, (6.6)

Jcn— HOpI/ICTiCTL noponau, TOOTO YacTUHA HJ'IOH.Ii B JOJIAX OI[I/IHI/II_[i, sIKa IIpyumaaa€ Ha rnopu.
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[IpoTe B mpakTUIli MBUIKICTH PYXY MiI3EMHUX BOJ BCE-TaKH BU3HA4YaIOTH 3a (hopmyioro (5.4), Tomy
mo koedimieHT QumbTparlii, SKWA BHU3HAYAETHCS EKCIEPHUMEHTAIBHO, SKpa3 1 YpaxOBY€ BEIHYUHY
MTOPHUCTOCTI.

Koedimient ¢inpTpamii, a oTxke, 1 MBUIKICTD PYyXy CYTTEBO 3aJICKaTh BiJI TEMIEpaTypd BOIU. Y
JOBIJIKOBIM JIiTEpaTypi HABOIATHCS KoediieHTr dinpTparii npu temneparypi 10°C. [Ins Buznauenus kf
npu Oyab-sKii TemMreparypi KOpUCTYIOTHCS (POpMyIIOr0

ul
K=k 7 (0,7+0,031), 6.7)

ne k}‘ Ta k .Df — KoedilieHTH ¢iIbTpalii BIANOBIAHO NpU Oyab-sAKii TemrepaTypl Ta TeMieparypi
10°C;

t — TeMmeparypa B rpaaycax.

Jlst BU3HaUeHHs KoedirienTa GuIbTpallii BAKOPUCTOBYIOTh Ja0OPaTOPHI Ta MOJIHOBI METOIH.

VY nabopatopHux ymoBax Koe]imieHT (inbTpallii BU3HAUYAETHCS HA PI3HUX MPHIIALaX, sKi Majo YuM

BiJIpi3HAt0ThCs Bin mpunany Mapci (puc. 5.9). e npunanu Tima, Tima-Kamencekoro, Tpyoku Crernreo,
K® Ta iHmi.

oH

7

AN ETT NSNS

Pucynok 6.10 — Cxema nmpuiiafy A1 BU3HaU€HHS KoediieHTa QuibTpariii mickis

[IpuHuMn poOOTH LMX NMPUIAAIB TaKU. Y HUIIHAPUYHY [IOCYJUHY 3 IBOMa OOKOBUMHU I1'€30METpaMu
IT1 ta TI2 kmanyThs nOCHiAHMN 3pa3ok IPyHTY. Uepe3 HbOro (iIbTPYIOTH BOAY MiJ ACSIKHUM THCKOM.
3Ha0uM IUIOIY MONEPEYHOro Mepepi3y MOCYAMHU A Ta BUMIPSABIIM KUIbKICTh PO UILTPOBAHOI BOIH 32
neBHUM yac, koedinieHT QimpTparii B M/100y Npu MEBHIN TemMrepaTypi 00UUCIIOTh 33 (HOPMYIOI0

kf = 864-(QUAAH), (6.8)

ne Q — KUIbKICTh MPOQUILTPOBAHOI BOJIU, CM?;

1 — BizcTaHb MIX IT'€30METPAMHU, CM;

t — yac ¢impTparii, c;

M — mepesumenns piBHiB Bogu M'e30MeTiB;

864 — mepeBinHUN KOedIlieHT 3 cM/C B M/1100Y.

Jlns BU3HaueHHsS KoediieHTa ¢inbTpanii y MoJb0BUX YMOBax IEpII 3a BCe HEOOXITHO BU3HAUYUTHU
HarpsiM pyxy MiI3EMHUX BOJI, TaK 3BaHy JIHIIO Teuii. 3a HassBHOCTI TiIpOTe0JIOTIYHOI KapTH JiHII0 Teuii
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BHU3HAUYAIOThH 32 JOMOMOIOI0 TiApOi30rinc. 3a BiICYyTHOCTI Takoi KapTH MOTPIOHO MPOOYpUTH HE MEHIIE
TPHOX CBEP/JIOBHH, PO3TAIIOBAaHUX 3a TPUKYTHUKOM. Ha OCHOBI BUMIpYy CTaJIOrO piBHS MiJ3EMHUX BOJI
BH3HAYAIOTh JIIHIIO 3 OJHAKOBUMH aOCONMIOTHMMHU BiaMmiTkamu Boau. Hopmanmp 11i€i miHIT B CTOpPOHY
3MEHIICHHS a0COTIOTHUX BIIMITOK 1 € HAIIPSAM PYXY IMiA3EMHUX BOJ a0o JiiHis Tedii (puc. 5.10).

170, €

o 1124
0.6

108.8

Pucynok 6.11 — Cxema BU3HaUY€HHS HaNPAMKY PyXy IPDYHTOBHUX BOJ

Jlna Bu3HaueHHs koedilieHTa GuIbTpallii: 3a JiHi€ Tedil mpoOypIOOTh AB1 CBEPIOBUHU, TPUUOMY
OJIHY 3 HUX, JOCIIJHY, PO3TAlIOBYIOTh BHIIE 32 TE€Ui€I0, a IPYTY, CIIOCTEPEIKHY, PO3TAIIOBYIOTH HIDKYE 32
TEYi€l0.

Jlnsi BUMIpIOBaHHA IIBHIKOCTI pyXy MiA3€MHHX BOJ, a OTXke, 1 koedimieHTa Qimprparii
BUKOPUCTOBYIOTh XIMIYHUH, KOJOPUMETPUYHUH, EICKTPONITHUYHHUA METOAM Ta METOJ JOCIITHHUX
BiJIKauyBaHb.

XiMiuyHUN MeTol. 3 JOCHIAHOI CBEPAJIOBUHH BiKaYylOTh MEBHY KIJIbKICTh BOJH, PO3YUHSIOTH Yy HIl
nerkopo3unHHi coni — NaCl, CaCl2, xnopuctuil aMoHiil Ta iHII 1 3aKa4ylOTh L€ PO3YHMH 3HOBY Y
JOCHIHY CBEpJUIOBHHY, 3acikaroud HOpU I[bOMY dYac. 3 CHOCTEpEeXHOI CBEpAJOBHHU NEPIOJUYHO
BIJIKQUyIOTh BOJY 1 BU3HAYalOTh 3a JIOMIOMOIOI0 PI3HMX PEAreHTIB Yac MOSIBM PO3YMHY 1 MaKCHMAJIbHY
ioro koHneHrpauito. Pearenrom Ha Cl € a3oTHOKHUCHE Cpi00, IKE 3MIHIOE CBIM KOJIIp. 3HAIOUU BIJCTaHb
MIDX CBEPJUIOBUHAMHU |, TipaBiaiuHuii rpaaieHT I, yac pyxy t BH3Ha4arOTh MIBUJKICTh PyXy Ta KOoe(]ilieHT
dbinpTpartii 3a popmyIoro

kf = I/lt. (6.9)

Lle#t MeTo HEMPUITYCTUMUIL 32 HAABHOCTI Y BOJII XJIOPH/IIB.

Konopumerpuunuit Metoa. Y NOCHiHY CBEpAJOBHHY 3alyCKAIOTh JIESKY KUIBKICTH JIESTKOPO3UYHMHHOT
bapou: hIroopuCIINH, METUIICHOBY CHHBKY Ta 1H. YacTiie BUKOPUCTOBYIOTh (hITFOOPUCIINH, OCKIIBKU BiH
MOMITHUM TIpU AyXe MaeHbkuX KoHueHTpamisax (1:10 min). Po3uun ¢apOu 3aHyproloTh Y CBEpUIOBUHY
y CKJISIHIM TUISIII, SKY TIOTIM pO30MBalOTh OypOBMM HAaKOHEUYHHUKOM, 3aCiKaloud Yac. 3 CIOCTEPEIKHOI
CBEPJIOBUHH TEPIOANYHO BiJIKAUYIOTh BOJY 1 3aCiKal0Th yac mosiBu 3abapenenns. Koedimient dimpTpamii
BU3HAUAIOTh 3a popmyoro (5.9).

Enexrpomitnynuit mMeton. Ilepmii nBa MeToau BU3HAueHHS KoedimieHTa ¢uibTpaiii € He 30BCiM
TOYHUMH TOMY, 10 BiZI0ip Mpo0 i3 CHOCTepEKHOT CBEPATIOBUHU HOCUTH TUCKPETHHH XapakTep, TOOTO yac
MOSIBY MIHEPAJi30BaHOTO pPO34MHY a0o 3abapBiieHOi BOJM MOXKHA MPOMYCTUTH. BuTbIl TOYHHUM €
€JIEKTPOJIITUYHUIM  METOJl, SKHH 3aCTOCOBYEThCS JUIsl BHM3HAU€HHs KoedilieHTa  (iabTpauii
HeMiHepaizoBaHOi Boau. CyTh IBOTO METONY TOJSTaE OCh y 4oMy. Y JOCHITHY Ta CIIOCTEPEKHY
CBEpJIOBUHU 3aHYPIOIOTh TOJIKO(DUIBTPH, 10 SKUX HMPUEAHYIOTH EIEKTPONPHUCTPIH, IO CKIAZAETHCS 3

0JIOKa JKMBIICHHSI, aMIIEpMeTpa Ta KoMyTaropa 3 camonucieM (puc. 5. 11).
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Y  #ocnigHy CBEpUIOBHHY 3alMBAalOTh IEBHY KUIBKICTh PO3YMHY 3 JIETKOPO3YMHHOI  COJI.
[TpomyckatoTh cTpyMm 1 (PiKCyOTh Yac Ta 3MiHY eleKTpoonopy Boau (puc. 5.11). 3Haroum BiACTaHb MIXK
CBEpJIOBHHAMH Ta Yac MPOXOKCHHS PO3YHHY, MIBHIKICTh PyXy BOJW BU3HAYAIOTH 32 (GOPMYIIaMU

V=il V=142, (6.10)

ne t] — gac mosiBM MiHEpani30BaHOTO PO3YUHY;

t2 — Yac MpOXOJKEHHSI MAKCUMYMY HOTr0 KOHLIEHTpAIIii.

[lepmry GopmMyny BUKOPHUCTOBYIOTH JJIsi BU3HAYCHHS TMPUILUIMBY BOIHM JO OYIIBEIBHHX KOTJIOBAaHIB,
Jpyry — JJIs1 BOJIOTIOCTAYaHHS.

JlocnigHe BigKauyyBaHHS € HAHO1IBII TOYUHUM METOJIOM BH3HAYEHHS IIBHJKOCTI PyXY IMTI3€MHUX BOJI,
Ta KoedirienTa GiIbTparlii, KpiM TOTO, IIel METOJ J03BOJIsI€ BU3HAYUTH J1€0IT BOJJOHOCHOT'O TOPU30HTY Ta
paziyc nemnpecii (auB. 1. 5.6).

a 0

Pucynok 6.12 — Cxema 11 BU3HAUEHHS IBUAKOCTI (PUIBTpALi:

a — o0yaHaHHS CBEpPJUIOBUH; O — rpadik 3MiHM KOHIIEHTpallii cojieil Ta onopy IrpyHTOBOi Bojau; 1 —
JOCTIIHA CBEPAJIOBUHA; 2 — CIIOCTEPEKHA CBEPAJIOBUHA; 3 — TOIKOPIIBbTPH; 4 — PLIBTpU; 5 — KOMYyTaTOoD;
6 — reaeparop cTpymy; 7 — aMIepMeTp

Jlis poro mpoOyprOIOTh JIeKiJbKa CBEpAJIOBUH MapajelbHO Ta MEepHeHAUKYISpHO JiHii Tewii. 3
HEHTPaAJIbHOI CBEP/UIOBUHU POOJIATH BiJKAuyBaHHS BOAM JO0 THX IHip, MOKM HE 3HU3UTHCA DPIBEHb Yy
CYCIZHIX CBEpAJIOBUHAaX Ha JEAKy cTaly BenuuyuHy. [Ipy BiIOMHX BiJCTaHi MIXK CBEpAJOBHHAMH,
TiIpaBIiYHOMY Tpaji€eHTi, Ae0ITI LEHTpaJbHOI CBEp/UIOBMHM (1e0iT — 00'eM BoaW, SKUH Jae
CBEp/UIOBUHA MPOTATOM TPUBAJIOTO 4Yacy), IJIONIl IOMEPEYHOro Mepepidy CBEPAJOBHHH KOE()IlieHT
GbimpTparii Ta MBUAKICTh PyXY MiA3EMHHUX BOJ BU3HAYAIOTH, BUXO 149U 3 hopmy (5.2) ta (5.4).

OpieHTOBH1 3HA4Y€HHS KOe(IIEHTIB (QUIbTpalii Taki: KpyNMHOYJaMKOBI Hopojau (rajibka, MIeOiHb,
KOPCTBA) Ta CUJIbHO TPIIUMHYBATI ckenbHI nopoau — 100 — 1000 m/n0o0y; micok kpynuuit — 20 — 50;
MICOK cepeHboi KpynmHOocTi — 5 — 20; micok apiOHuit — 5 — 10 ; micok nuinyBatuii — 1— 5; cymicok
— 1 — 2; cyrmuaok— 0,1— 1; rmura — 0,1 — 0,001 m/100y 1 meHIe.

YMOBH 3ajsraHHs Ta PO3MOBCIOKEHHS MiJ3EMHUX BOJ BiJIOOpa)KaroTbCs Ha T1JIPOre€0JIOTIYHUX
KapTax, sIKi CKJIaJaloThCcs Ha TOIOOCHOBI 1 Ha MEBHY HOpY poky. I[ToBepxHs (I3epkaio) MiA3EMHUX BOJ
300paky€eThCsl Ha KapTax y BUIJISIAL 130JiHIN - rigpoi3orinc (rpemsk. "riapo"— Bojaa, "i3oc"— piBHUM,
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"rincoc" — BUCOTA) — iHIH, MO 3'€JHYIOTH OJHAKOBI aOCOMIOTHI (200 BiJHOCHI) BIAMITKH J3epKaia
MII3eMHUAX BOJI.

Jnst moOymoBH T1APOTEOIOTIYHOT KapTH MPOOYPIOIOTH PSAJl PO3BIAYBAIBHUX CBEPIJIOBHH I10 TEBHIN
CITIIl. 32 JOMOMOTOK MIpHOI XJIOMABKH BUMIPIOIOTH CTAJMK PIBEHb IPYHTOBUX BOJI, a TomorpadpiyHuM
METOJOM BHM3HAuYalOTh aOCONIOTHI BIAMITKM THpJia CBEPJIOBUH Ta [3€pKajia IMJA3€MHUX BOJI.
ApudMeTHYHIM METOZ0M ab0 3a JIOTIOMOIO0 MAJETKU 3HAXOIATh TOYKH 3 OJHAKOBHUMH BiJMITKaMHU
MOBEPXHI MII3EMHUX BOJ 4Yepe3 MEeBHUU KPoK (ik mpaBwio, 0,5 — 1 M), ski 3'€qHYIOTH TUIABHHUMH
KpuBHMH (puc. 6.13).

I'igpoizorincu MaroTh BCi BIACTUBOCTI TOPU3OHTANICH. 3a JOMOMOTOI0 TaKOi KapTH MOXHA BU3HAUYUTH
MIMOUHY 710 BOAM Y OyAb-SAKii TOUIIl K PI3HUII0 MK BIIMITKaMH MTOBEPXHI Ta A3epKajia IMia3eMHUX BOJI,
HaIpsiM PyKYy, T1APaBIIYHANA TPATIEHT, @ 332 HEOOX1THOCTI 1 3aIIPOSKTYBATH JIPEHAXHY CHCTEMY.
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Pucynox 6.13 — Kapra rigpoizorimncy

Ipunume Boau 10 BO103a0ipHUX CBEPIJIOBHH

st po3poOKH CHUCTEMHU BOJO3HIKEHHSI, OCYLICHHsS OyAiBENIbHUX KOTJIOBAHIB Ta BOJONOCTavYaHHS
BUKOPUCTOBYIOTh HAHOLIBII pPO3MOBCIOUKEHUI THUI BOA03a0IpHUX CIOPYI — CBEpPAJOBHHHU. SIKIIO
rTMOMHA CBEP/UIOBUHHM (KOJIOAS35) 10CATae BOJOYIOPY, TOOTO MPOHU3YE BECh BOJOHOCHUH LIap, TO TaKy
CBEpUIOBHHY HAa3MBAaIOTh JOCKOHAIOK. Y BUMNAIKY, KOJH JHO CBEPIJIOBUHU 3IUIIAETHCA Y
BOJIOHOCHOMY mIapi, ii Ha3WBaIOTh HEJOCKOHANOK (BUCA40I0). CBEpANOBUHU, SIKI PO3KPUBAIOTH
Oe3HartipHi (IpyHTOB1) BOAM, HA3UBAIOTh IPYHTOBUMU.

[Ipu BinkauyBaHHI BOJM 3 BOJAOHOCHOI'O TOPHM30HTY B caMiil CBEpAJIOBMHI 1 HaBKOJIO Hel Ha AESKIN
BIJICTaHI PIBEHb BOJM 3HMXKYETbCS, MPUUOMY HaMOULIbIIE 3HMKEHHS Ma€ Miclle y CBEp/UIOBHHI, a YUM
Janblie BiJl Hel, TUM TOHWXEHHs PiBHS MEHIIE 1 Ha JesKii BIACTaHi 30BCiM 3HHKae. Lle mosicHIOEThCS
OIIOPOM PYXY BOJH 3 OOKY YaCTHHOK TipCHKUX MOPIJI.
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UYepes aeskuii yac micis MOYaTKy BiKauyBaHHS 3HMDKEHHS PiBHS BOJM Y CBEPAJIOBHHI Ta HABKOJIO HEl
MIPUTIMHSAETHCS, a 1€ O3HAYa€, MO0 KUIBKICTh BOJH, SKa MOCTYIA€E 10 CBEPIJIOBUHHM, JTOPIBHIOE KITBKOCTI
BOJIM, SIKYy 3 HEl BUKA4yIOTh, TOOTO BCTAHOBIIIOETHCS TaK 3BaHWN JWHAMIYHUHN piBeHb. TaKuM UYHUHOM,
HABKOJIO CBEPJIOBHHHU, 3 SIKOI BIJIKAUYIOTh BOJY, YTBOPIOETHCS JerpeciiHa moBepxHs. KpuBa, ska
00OMEeXy€e JenpeciiiHy MOBEPXHIO, HA3UBAETHCS ACTIPECIMHOIO KPUBOIO (puc. 6.14). Pyx mia3eMHuX BOA 10
CBEpJIOBHHHU BiZIOYBA€THCS Y BUTJIISII PAialIbHOTO TTOTOKY.

Pucynok 6.14 — Ilpunuius Boau 10 TO0CKOHAJIO! CBEPJIOBUHU:

H — motyxHicTh BOgOHOCHOTO MuiacTa; R — paziyc KpuBoi Jenpecii; r — pajaiyc CBEp/UIOBUHM; S —
3HIMKEHHS PIBHS BOJM IICIS BiAKauyBaHHS; h — BHCOTa 3HMKEHOT'O CTOBIA BOJIU B CBEP/AJIOBHHI

Jns BU3HaueHHs Ae0iTy (KIIBKICTh BOJAM, KA MOXE BUKAUyBaTHCh MPOTATOM TPHBAJIOrO Yacy)
JIOCKOHAJIOI CBEP/AJIOBUHU BUKOPUCTOBYIOTH 3akoH Jlapci. BinmoBimno no puc. 6.14 npuifHATI Taki
MO3HAYECHHSI BEJIMYNH:

H — notyxHicTh BOAZOHOCHOTO HIApy, M;

h — nuHamiYHMIA piBEHb BOJIM Y CBEPAJIOBUHI MICIIs 3HUKEHHS, M;

S — BenMuMHA 3HWKEHHS PIBHS BOJIH, M;

R — paniyc noBepxHi nenpecii, M;

I — pajiyc CBEpJIOBHHH, M;

X Ta y— MOTOYHI KOOPAMHATH, M.

Boporb6a 3 mixzeMHnMu BoaMu NPH 3BeJAeHHI Ta ekcnjiyaTauii cnopya

[Ipu BuCOKOMY piBHI I'PYHTOBUX BOJI, y IepioJ OyIIBHULTBA Ta €KCIUIyaTallll CIOPY/ 3aCTOCOBYIOTh
MTy4YHE BOJO3HWXKEHHSA. Bubip parioHanpHOr0 crnoco0y BOJO3HIKCHHS 3aJ€KUTh BIJl XapakTepy
CIOPY/KYBaHOTO a00 ToOyAOBaHOTO 00'€KTa, TEOJIOTIYHOI OYJOBHM Ta TIAPOTEOJOTIYHUX YMOB
OyaiBENIBHOTO MaiiJaHYNKA.

TumuacoBe 3HIKEHHSI PIBHS IPYHTOBHX BOJI 3aCTOCOBYIOTH Ha Mepioj OyAIBHHULTBA 1 Ha3UBaIOTh
OyniBeTbHUM BOJO3HMKEHHSM, a JOBFOYacHE — Ha TMepioJ] eKCIuTyaTallii crmopyn, i #oro Ha3uBaroTh
JPEHAaXEM.
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3anexHO BiA MPHU3HAYEHHS Ta TEOJIOTIYHHX YMOB 3aCTOCOBYIOTH TOPH3OHTANIbHI, BEPTUKAJIbHI Ta
KOMOIHOBaHI Ip€HaXXH1 CUCTEMH.

lNopuzonTansHuil ApeHax 3abe3nedye BOJO3HMKEHHS 32 JOIIOMOTOI0 KaHaB, TPaHILIEH Ta MiA3eMHUX
rajiepeii, ki MaloTh MEBHUI HAaXWJI Y CTOPOHY iX HiABEJCHHA JI0 BIAKPUTHUX BOAOHMHUI a00 y MEpEexy
3JIMBOBOI Ka”arizamil.

lopu3oHTaNBHUN JpeHaXX MOXKe OyTH BIIKPUTHM (THMYACOBE BOJO3HW)KCHHS) Ta 3aKpUTUM (pHC.
6.15). Haitbinp11 npocTiM Ta JEMEBUM CIIOCOOOM 3HIDKEHHS PiBHS IPYHTOBHUX BOJ € BIIKPUTUHN APEHAK.
Ane mpu HROMY TPYHTOBiI BOJY MOXYTh BHUKJIMKATH OOBATIOBAHHS CTIHOK KaHaB, OOIJIMBAaHHS YKOCIB
KOTJIOBaHIB Ta iHII He0akaHi SBUIIA.

Pucynok 6.15 — JlpeHaxkHi TpaHIei: a — BIIKPUTI; O — 3aKpUTI

[Ipu 3akputroMy apeHaki Ha JHO TpaHINel KIaayTh mnepdopoBaHi TpyOM pI3HOrO [iaMeTpa B
3aJIe)KHOCTI BIT 1€01TY BOJOHOCHOTO rOpu30HTY. [Ipu 11boMy XUBHil IepeTUH TpyOH, TOOTO piBEHb BOJH,
10 3aMoBHIOE TPyOy, HE MOBHUHEH mepeOiunburyBaTu 2/3 1i miamerpa. [[ns 3amoOiraHHs 3amMyJeHHIO ii
o0cunaroTh ASKUIbKOMA IapaMu MICKy Ta rpasito. [ 1nOuHa ropu30HTaNbHUX IpEeH He Outblie 5 — 6 M.

Beprukanbuuii 1peHax 3a0e3neuye 3HIKEHHs PIBHS IPYHTOBHUX BOJ 32 JOITOMOTOIO BOJO3HMKYIOUHUX
CBEpJIOBHH, BiJKauyBaHHSIM HacocaMu a00 BOJOCKHIOM Yy HH)XK4Yl BOJONPOHMKHI HEHAaCHUYEH1 BOJIOIO
ripchKi MOPOJIH.

Haii0inpim po3MOBCIODKEHUM  CIIOCOOOM  BOJO3HMKEHHST € CHCTeMa TOJKO(PUIBTPIB 3 TOHKHUX
MeETaJIeBUX TPYO, AKl1 3aHYPIOIOTH HABKOJIO KOTJIOBAaHY a0o MO JIiHIi, NEepIeHAUKYIAPHIN Tedii IPYHTOBUX
BoA. HuxHi kiHll TpyO obnagHaHi GuIbTpaMH, a BEPXHI MPUEIHYIOTh A0 YCMOKTYBAJIBHOIO KOJEKTOpA.
Jlerkuii roakopILTPOBUIM MPUCTPIil 3HUKYE PIBEHb IPYHTOBUX BOA Ha 4,5 — 5 M y milllaHUX MOpoJax 3
koegiuienToM ¢inbTpanii Big 1 — 2 1o 40 + 50 M/n00y. [nst 3HM>KEHHS piBHA BOJAU Y MUJIyBaTHX MicKax
ta cymickax 3 kf = 0,01 = 1,0 M/100y 3aCTOCOBYIOTH €KEKTOPHI TOJIKO(DUIBTPH, 32 JOMOMOIOI0 SKUX Y
BOJIOHACUYEHUX IPYHTAaX YTBOPIOETHCS BaKyyM, MOKPAILIYeThCS BOJAOBIAJIadua Ta IMOCHUIIOETHCS E€PEKT
BOJIO3HMKEHHS.
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SIKmo BiAcTaHb MK CBEpAJOBMHAMH MEHIIA [BOX pajiyciB jemnpecii, TO HpU OJHOYACHOMY
BiJIKAa4yBaHHI BOJW TaKl CBEPAJIOBUHHM B3a€MOJIIOTH. [le MpuU3BOAWUTH 10 3MUKAHHS KPUBHX JETpecii,
YTBOPEHHS 3arajbHOI 30HH 3HWKEHHS PiBHS MiA3eMHUX BOJ (puc. 6.16).

Pucynok 6.16 — OcymieHHs OyaiBeIbHOTO KOTJIOBaHY roJkodinbTpamu: 1 — OyaiBeIbHHIA KOTIOBAH;
2 — TOIKO(DUIBTPH

3anexHo Bia KOHGIrypallii B IUIaHi CIOPYJ 3aCTOCOBYIOTH JIiHIMHI, KiJIbIIeBl (KOHTYpH1) Ta MJIOLUUHHI
BOJIO3HIDKYIOYi CHCTEMH.

JIiHil{HI CHCTEMH BOJO3HIKYIOUMX YCTAaHOBOK BHUKOPHCTOBYIOTH JUIS 3aXUCTY BUTSATHYTHX B IUIaHi
BUPOOOK THUITY TPAaHIIEH.

Kinmbresi (200 KOHTYpHIi) yCTaHOBKH BUKOPHCTOBYIOTh IPH 3HAYHUX PO3Mipax OCYIIYBaHOI 30HH, KOJIU
JHIAHI CUCTEMU HE MOXYTh OCYIIUTH BOJAOHOCHUI TIACT. 3aJIe)KHO Bi MOTPIOHOT MTMOUMHYU 3HIKEHHS 1
CKJIQJIHOCT1 T1IPOTEOJIOTIYHUX YMOB BHUKOPHCTOBYIOTH OJIMH a00 JEKiIbKa KOHTYPIB BOJO3HIKYHOUHUX
YCTaHOBOK.

[TnouMHHI CUCTEMH BOAO3HIDKYIOUMX YCTAHOBOK 3aCTOCOBYIOTH JUISL 3HIDKEHHS PIBHSA MIA3EMHHUX BOJ
B MEKax yCi€i oCcyIIyBaHOi 30HH.

[Ipu TpuBasioMy BOJO3HMXKEHHI (ApEHaX) 3aCTOCOBYIOTH T'OJOBHHUH OeperoBuil (JIiHINHI CUCTEMH),
KUIbLIEBUH (KOHTYpPHI CUCTEMH) T4 CUCTEMAaTUYHHUH (TUTOLIMHHI CUCTEMH) IPEHAXKI.

l'onoBHMIA JApeHaX BHKOPUCTOBYIOTh JIIsSi 3HWKCHHSI PIBHS TIPYHTOBHUX BOJ, JKUBJICHHS SIKHX
BiOyBaeThes 31 CTOpoHM. IPyHTOBI BOAM MEPEXOILTIOIOTHCS TOPM3OHTAILHMMH a00 BEPTHKAILHUMHU
ApEeHaMH, sIKi 3aKJIQIAF0Th BHIIE OCYIIYBaHOI AinbHUII (pHc. 6.17).

beperoBuii apeHax 3acTOCOBYIOTH MAJIs TMEPEXOMJIEHHS MiJ3€MHUX BOJ, PO3TAlIOBAaHUX MOOIU3Y
BIIKpUTUX BOJOMMHII. 3a HOTO JOMOMOTOK BIABOIATH (PIIbTpaliMHUNA TMOTIK, SKUA PYXa€ETbCs Y
OeperoBy 30HY PiKH Y TIEpio] MOBEH1 PH MiABUIICHHI PiBHS BOAU Y BOJOWMHUIII.

KinpueBuil apeHa)k NMPOEKTYIOTh AJisi OOpOTHOM 3 MIATOIUIEHHSM OKPEMMX CHOpPYH 3 TIMOOKUMU
byHIaMeHTaMH, HAPUKIIA] ITI3eMHUX EMHOCTEH 1 pe3epByapiB (puc. 6.18).

41
KOTAOBAM
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Pucynok 6.17 — I'onoBHMIA qpeHax (TU1aH 1 po3pi3):
1 — xotnoBaH; 2 — BepTHKaIbHI JIpeHH; H — MOTYXHICTh BOJOHOCHOTO TOPH30HTY; S — BeTWYHHA
3HW)KCHHS PIBHS I'PYHTOBOI BOAM; h — BUCOTa 3HMKEHOTO PiBHA Boau; WL — piBEeHb IPYHTOBUX BOJ

r-e———f

Pucynok 6.18 — KinbueBuii 1peHax TOPH30HTAIBLHOTO TUITY:
1 — kinbueBa apeHa; 2 — 3HWKEHUH piBeHb I'PYHTOBHX BOJ; 3 — pe3epByapu

Bin moxe 3a0e3nevynTd TOBHE MEPEXOIUICHHS BOJAM 1O KOHTYPY OCYIIYBAHOI JUIBHUIL, 3HU3UTH
HAmopy Ta PIiBHI MI3EMHUX BOJ 1 THM caMUM 3amoOirTH CIUIMBAHHIO TMiJI3€MHHX €MHOCTEH Mpu iX
CTIIOPOYKHEHHI.

CucreMaTH4HUN ApeHaXX NOUUIBHUN Ui OCYIIEHHS PIBHUHHOI MIJIBHMIN 3 HETIIMOOKHM 3aJsiTaHHSIM
Mia3eMHUX BOA. JIpeHaXk CKIalaeThCsi 3 OKPEMHUX JAPEH, sKi 3a0HMparoTh BOAY 3 IPYHTY, Ta KOJEKTOPA,
SIKMIA BiJTBOJIUTH BOJY 32 MEXI1 JPEHOBAHOT 30HHU.

KOHTPOJIbHI 3AIITMTAHHA

. lITo BuBHYae rijporeosoris?

. SIK1 BUIM BOJIM 3HAXOMATHCS B TIPCHKUX MOPOIax?

. 3a AKMMH O3HaKaMH 1 K KIacu(]iKyIOThCs M1JI36MH1 BOIU?

. Ha3BiTh OCHOBHI (akTOpH, SIKi BIUIMBAIOTh HA PEKUM I'PYHTOBHX BOJ.

1

2

3

4

5. SIx po3aUISIIOTHCS M1136MH1 BOJM 32 MiHEpaTi3aIlieo?

6. I11o Take >KOPCTKICTh BOJIU 1 SIK BOHA PO3AUISETHCS 32 11€10 03HAKOI0?

7. SIk yTBOPIOETHCS BEPXOBOJIKA 1 YUM BOHA HeOe3neuHa Juist OyJiBHUITBA?

8. Ha3BiTh BUM arpecii miI3eMHUX BOJI Ta XapakTep iX BIUIMBY Ha Oy/aiBeJIbHI KOHCTPYKIIIi.
9. CdopmymroiiTe 1 HamUIIITH 3aK0H Jlapci.

10. 1o Take koedilieHT GIbTpAIii 1 IK BIH BU3HAYAETHCS Y MOJIHOBUX YMOBaX?
11. o Take rizporeosioriyHa kapra i iky iHpopMaIiiro BoHa Hece?

12. Slk BU3HAUUTH HAMpAM PyXy HiA3EMHUX BOJ 110 KapTi 1 y MOJIbOBUX YMOBax?

13. SIx 3miHCHIOETHCST OOPOTHOA 3 TPYHTOBUMH BOJAAMH TIiJ Yac OYIBHHUIITBA Ta €KCILIyaTallii copya?

CAMOCTIIHA POBOTA
I1. OcHoBu rigporeoJiorii
Tema 4. Boaa B 3emmniii kopi. Kinacudikanis mixzeMHux Boa.
[Ipu ompairoBaHH1 1i€i TeMU CTYAEHT NMOBMHEH BUBUUTHU TaKi MUTaHHS, BUKOPUCTABIIU JITEPATypHI
mkepena [1], ¢. 45-63:
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Kpyzo06iz 600u 6 npupooi. Inmencugnicmes 600000Mminy. Iloxoodicenns niozemuux 600. Inginompayis.
Booni enacmusocmi cipcokux nopio. Cxema kiracugixayii niozemHux 600 3a 2iOpAGIIYHUMU YMOBAMU
(nanipni, He Hanipui). Dizuuni eracmusocmi ma XiMiYHUU CKIA0 NPUPOOHOI Ni03eMHOI 600u. 3oHa
aepayii. Obracmo JHcusieHHs U 001acmb NOWUPEHHS. YM0o8uU 8UHUKHeHHs 6epXx06o0ku. Hebesneka 0
0y0ieHUYMEA NPU BUHUKHEHHI BEPXOBOOKU.

Booonocnuii wap, 6000 ymeopene nodxce, nomyx#cHicms 6000HOCHO20 wiapy, Kaniisapti 6oou. @opmu
3ana2aHHsA IPYHMosux 600. bopomwvba 3 epynmosumu eooamu.

Mixcwaposi ne uanipni 6oou. Hanipni ( apmesianceki ) 600u. Ymosu ymeopeHus, obO1acme
nowupents. liopocmamuynuii Hanip, n’€30MempuyHULL pigensb, apme3ianCbKull OaceuH.

3axonu pyxy niozemnux 600. Illeuoxicmo niozemnoco nomoxy. Jlaminapruii pyx, mypoyienmnuil pyx.
Pyx niozemuux 600 0o 60003a6ipnux cnopyo.

3AIIMTAHHA JIJIs1 CAMOKOHTPOJIHO:

1. 1o BuBYaE Timporeosoris?

2. SIki BUM BOJIM 3HAXOSTHCS B TIPCHKUX IMOPOAax?

3. 3a IKUMU O3HAKaMH 1 K KIAaCH(PiKyIOTHCS Mi13eMH1 BOIH?

4. Ha3BiTh OCHOBHI ()aKTOPH, 5IKi BIUTMBAIOTH HA PEKUM IPYHTOBHX BO/I.

5. Sk po3aiNArOTHCS MiA3eMHI BOJIU 32 MiHEpasi3aliero?

6. I1lo Take >KOPCTKICTh BOJH 1 IK BOHA PO3IUISAETHCS 32 I1€10 03HAKOIO?

7. o take koediieHT (imbTpalii 1 K BiH BU3HAYAETHCS Y MOJLOBUX YMOBAX?

8. [Tig3eMHUMH BOJaMU Ha3WBAaKOTh Ti,

a) sIKi MICTSITBCSl B TOBIIaX FPChKHUX MOPIiJl 36MHOI KOPH;

0) sIKi MICTATBCS B TOBIIIAX 3€MHOI KOPH 1 BC1 ITiI3€MHI BOJIH;

B) SIKi MICTATBCS B TOBIIIAX 36MHOI KOPH, a TAKOXX M)XK IIIApOB1 HAMipHI i He HemapHi Boau?
SIK yTBOPIOETHCSI BEPXOBOKA 1 UMM BOHA HeOe3neuyHa Jyist Oy1iBHULITBA?

Ha3BiTh BuaM arpecii mia3eMHHUX BOJ] Ta XapakTep iX BIUIMBY Ha OyaiBEIbHI KOHCTPYKIIIL.
CdopmymroiiTe 1 HanMIIITh 3aKoH Jlapci.

o Take rigporeosoriyyia kapra i aKy iHpopmalito BoHa Hece?

SIK BU3HAUUTH HANPSAM PyXy MiA3€MHHUX BOJ 110 KapTi 1 B MOJOBUX YMOBaXx?

Sk 3aiHicHIOETBCS 60POTHOA 3 IPYHTOBUMHU BOJIAMH M11J1 yac OyIIBHUIITBA Ta eKCILTyaTallii cropya?
Hakpecnntn BepxoBOIKYy.

No ok owdE

8. Hakpecnutu BiZKpuTi 1 3aKpUTI IPSHAKHI TPAHIIIET.
PO3POBUTH IMPE3EHTAIIl HA TEMU:
- kmacudikaris mia3eMHUX BOJ,
- BEpPXOBOJKA;
- 0opoThba 3 IPYHTOBUMH BOJIAMHU TIiJ1 Yac OyIIBHUIITBA Ta €KCIUTyaTallii Ciopy, TOIIO.

Po3nin 3. IHHKEHEPHA I'EOJIOT'TA
Tema 5. IHHKEHEPHO-TEOJIOTTYHA KITACU®DIKALIA NPCHKUX ITOPIJ
Jlekuis 7. InskeHepHo — reoJioriuna kiaacugikauis ripcbKuX nopia

7.1. Ilpupoaa rpyHTiB Ta iX cKjIajg

[Tix rpyatamu (HiM. “Grund”— ocHOBa) pO3yMilOTh OYAb-SIKY TIPCBKY IMOPOAY, IO 3MIHIOETHCS 3
4acoM 1 BHUKOPHUCTOBYETHCS SIK OCHOBA, CepeloBUIEe ab0 Marepiajnm s 3BeleHHS OyIuHKIB Ta
IH)KEHepHUX cropya. Sk mpaBuilo, 11e BEpXHs YaCTUHA 36MHOT KOPH, SIKa CKJIaJIeHa 0CaJOBUMH T1PCHKUMHU
MOPOJaMH TOTO YH 1HIIOTO IMOXOJKEHHS.
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BianoBimHO 1O HOPMATHBHUX JIOKYMEHTIB Yy 3aJE€XKHOCTI BiJ XapakTepy CTPYKTYpHHUX 3B'SI3KIB,
MOXOJ/DKEHHS, YMOB YTBOPEHHS, CKJIaAy Ta OyIiBeJIbHHX BIACTMBOCTEH TIPYHTH MOIUISIOTHCS Ha JBa
KJIACH.

CkenbHI — IPYHTH 3 KOPCTKUMU (KpUCTATI3alifHIMHU 200 IEMEHTAIIHIMU) 3B'sI3KaMU MK 36pHaMH
(MIITHICTB 3B'A3KIB OJJTHOTO MOPAJIKY 3 MIITHICTIO CAMUX 3€PEH ).

JIo CKeNbHUX BITHOCSATHCS MarMaTuuHi (TpaHiTH, TIOPUTH, CIEHITH Ta iH.), MeTamopdiuHi (THeicH,
KBapIUTH, KPUCTAIIIYHI CJIAHIII Ta iH.), 0CaJI0B1 3IIEMEHTOBaHI (KOHTJIOMepaTH, OpeKdii, MIIaHUKK Ta 1H.)
1 ITy4Hi (3aKpiIuieHi) IpyHTH.

HeckenbHi — IpyHTH ITyXKi, 6€3 dKOPCTKUX CTPYKTYPHHX 3B'S3KiB.

OCKUIBKM HECKENIbHI IPYHTH HaWOLIBII PO3MOBCIOKEHI, B MOJAIBIIOMY OyJIeMO pO3TIIAIaTH CcaMe
iXHI BJIaCTUBOCTI 1 ITiJT TEPMIHOM I'PYHT PO3YMITH IPYHT ITyXKHUH.

[pyHTH — 0araTOKOMIIOHEHTHA CHCTEMA, B CKJIAJl IKOI BXOATH: TBEPl MiHEpaIbHi YaCTHMHKH, BOJIA B
pI3HMX CTaHaX, Tra3onofiOHi BKIrOYEHHS (MOBITPs). I[IpOMIKKKM MK MiHEpaIPHUMHU YacCTUHKAMH,
9aCcTKOBO a00 MOBHICTIO 3aIlIOBHEHI BOAOI0 200 razamu, Ha3UBAIOTHCS TOPAMH.

[Tyxki TpyHTM MOXHa TOJUIMTH Ha JBI TPYNU: CHITydi (KpYIHOYJaMKOBI Ta Timiani) i1 3B'S3HI
(rmuamcT). [limani TpyHTH CKIIANAIOTHCS MEPEBAXKHO 13 MIMIAHUX YaCTUHOK, a TIUHUCTI MICTITh Ty 49U
HITY KUTBKICTh TJIMHUCTHX YAaCTHHOK. [ IMHUCTI YaCTUHKY 3/1aTHI YTPUMYBATH HAaBKOJIO CBOET IMOBEPXHI
Boay. CamMe 1151 BIaCTHBICTh 3yMOBITIOE PsJl OCOOIMBOCTEN TNIMHUCTUX IPYHTIB y OPIBHSAHHI 3 MIIIAaHIMH.
[Timani rpyHTH MOXYTh MICTUTHU TiIJIbKUA KpUCTaNi3alliiiHy, KaNspHy Ta IpaBiTaliliHy Boay. [ THHHCTI XK
IPYHTH MICTSTh YC1 BUAM BOJH, BKJIFOYAIOUH 1 3B'SI3HY.

Haii6inb1 BaxkiMBi BIIMIHHOCTI MIIIAHUX IPYHTIB BiJl TTUHUCTHX.

[Timani rpyHTH

1. KinbkicTh Bostoru B opax He Oinbire 0,4 3a Baroto.

2. Hemmactuysi.

3. He cxunbH1 10 HaOyXaHHS.

4. Bonoairote (ibTpaliiHO 3JaTHICTIO.

5. CTHCKYIOThCS IIBUKO 1 HE 3HaYHO.

I'muHMCTI TPYHTH

1. BonoricTh 10 AEKUIBKOX OJAWHUILb.

2. BononitoTh TUIACTHYHIMH BJIACTUBOCTSIMHU.

3. IIpu 3BONIO’KEHHI HA0YXal0Th, a IPU BUCUXAHHI 1al0Th 3C1/1aHHS.

4. ManoBoAOIPOHUKHI 200 BOJOYIOPH.

5. CUIIbHO CTUCKYIOThCS, Aedopmallii MPOTIKatOTh MOBUIBHO.

3B'SI3KM MK TJIMHUCTMMHU YaCTHHKaMM TaKOX 3YMOBJEHI HasBHICTIO (i3M4yHO 3B'a3HOT Bojau. Ha
CHOTOJIHI B MEXaHilli TPYHTIB PO3MOBCIOKEHa (i3UKO-XIMIYHA Teopis 3B'A3KiB I'PyHTIB. BinmosinHo no
1€l Teopii 3B'A3KM MK YaCTUHKAMU B IPYHTaX MOJUIAIOTHCS Ha Taki:

1. KaminspHi (cunu HaTary MeHickiB). IIpuTaManHi MilIaHUM, MHJIYBaTHM 1 YaCTKOBO TJIMHUCTUM
IPyHTaM.

2. CTpyKTypHI 3B'A3KHU:

- BOJIHO-KOJIOiJTHI, SIK1 3a0€3MeUyIOThCS TITIIBKAMU BOJHM 1 KOJIOITHUMU OOOJOHKAMHU; BEIIMYMHA ITUX
3B'S13KIB 3aJ€KHUTHh BiJ TOBIIMHHU ILTIBOK Ta OOOJOHOK, YMM TOBCTIIIA BOAHO-KOJIOIAHA OOOJIOHKA, THM
3B'I3KM OyIyTh MEHIIMMU (Y BOJOHACUUYEHHUX IPYHTaX), OCKIJIBKH 13 3MEHIIIEHHSM TOBIIMHUA OOOJIOHKHU
30UTBIIYETHCS. MOJIEKYJIIPHE MPUTSTAHHS IMOJIB 3B'A3HOI BOJM; 3B'SI3KU € B'SI3KOIUIACTHYHUMM, M'SKUMH,
3BOPOTHUMU; IPUTAMAHHI TTIMHUCTUM IPYHTAM;

- KpUCTaJi3aliiiHi, sSKi BUKJIMKAaHI LEMEHTAIEI0 IPYHTY COJIAMH; BOHM MIlHI, JIAMKI 1 HE3BOPOTHI,
MOXYTb OYTH y BCIX BHJIIB IPYHTIB.
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7.2. @i3u4Hi XapaKTePUCTHUKH IPYHTIB

@di3uyHI Ta MEXaHIYHI XapaKTePUCTUKH TPYHTIB JAlOTh KUIbKICHE YSBJICHHS MPO BIIACTUBOCTI, SKi
HEOOX1JTHI JIJIsl PO3PaxyHKIB CTaHy 1 MPOTHO3Y MOBEAIHKH I'PYHTIB MiJ HABAHTAXEHHSM B TUX YM 1HIIHX
ymoBax. Di3M4HI XapaKTEePUCTUKHU JAIOTh YSIBJICHHS MPO CTaH IPYHTIB Y MPUPOJI, a MEXaHIYHI — TIPO
TXHIO MOBE/IHKY ITiJl HABAHTAXKEHHSIM.

®i3u4HI XapaKTePUCTUKU BIACTUBOCTEH IPYHTIB MOAUISAIOTH HA JB1 TPYIIH:

- OCHOBHI, SIK1 BU3HAYAIOTHCS JJOCIITHUM IIUIIXOM Ha OCHOBI JJaOOpaTOpHHUX a00 MOJILOBHX JOCIIIIB,;

- PO3paxyHKOBI, SIKi BU3HAYAIOTHCS PO3PAXYHKOM Ha OCHOBI MEPIINX.

VY tab6u. 7.1 HaBeneHa kiacudikaiis TIMHACTUX TPYHTIB.

Tabmuus 7.1 — Knacudikariis rIMHACTHX IPYHTIB

Hazsa rpynty Bwmict  ramHMCTHX YacTHHOK (ApiOHimIi
0,005 mm), % 3a Baroro

['muna Baxkka (KupHa) o1biIe 60

['muna 60—30

CyriIMHOK BaXKKUU 30—20

CyrnuHok cepeHiii 20—15

CyIJIMHOK JIETKH 15—10

Cymicox BaXKHUH 10—6

Cymicox JIerkui 6—3

[Ticox Mentue 3

9.3. ByaiBesibHa KiIacudikalisi IPyHTIB

I'ipchki MOpoay B1A3HAYAIOTHCSI BUHSITKOBOIO PI3HOMAHITHICTIO: KIJIBKICTh TUIBKM HAMO1IbII BaXJIMBUX
PI3HOBUIB X NepeBUIlye AeKiIbKa THCAY. Pazom 3 TUM y 6araThoX BHIAJKax pi3HI TPChKI HOPOJH 3
1HKEHEPHO-T€O0JIOTIYHOI TOYKU 30py MArOTh OUIBII-MEHII CXO0 1 ab0 CHUIbHI BJIACTUBOCTI (HampuKIIa,
HEMa CYTTEBOI PI3HULII MIXK TPaHITOM 1 JIOPUTOM Y HEBUBITPLIIOMY CTaH1).

I'ipcbKi mOpoaM 3a iXHIMU OCHOBHHUMHU 1HKEHEPHO-TE€0JIOTIYHUMHU O3HAKAMU MOXHA IPYyIyBaTH y NEBHI
kareropii. TUM caMMM NpH BUPILIEHHI 1H)XEHEPHO-TE€OJIOTIYHUX 33J]au 3HAYHO CKOPOUYYETHCS KUIBKICTh
PO3paxXyHKOBHX CXEM MEXaHIKM I'PYHTIB LIUIAXOM iX cHCTeMaTH3aLlii.

BignoBigHO 10 HOpMaTuBiB, Kiacudikalis TPYHTIB BKJIIOYA€E TakKi TAKCOHOMIYHI OJMHHMII, IO
BUJUIAIOTHCS 3a TPyIaMU O3HAK:

- KJIaC — 3a 3araJlbHUM XapaKTepOM CTPYKTYPHHUX 3B'A3KIB;

- rpyna — 3a XapakTepoM CTPYKTYPHHUX 3B'SI3KIB (3 ypaxyBaHHSIM iX MILHOCT1);

- MATpyna — 3a MOXO/PKEHHSIM Ta yMOBaMH YTBOPEHHS;

- TUI — 33 PEYOBUHHUM CKJIQJIOM;

- BUJ] — 32 HallMEHyBaHHSAM T'PYHTIB (3 ypaxyBaHHIM PO3MipiB YaCTOK Ta MOKAa3HUKIB BIACTUBOCTEN);

- PI3HOBUAM — 3a KUIbKICHUMH IOKa3HUKAMH PEYOBMHHOTO CKJIaay, BJIACTMBOCTEH Ta CTPYKTYpH
IPYHTIB.

BuninaioTe Taki Kjgacu TPYHTIB: HPUPOJHHUX CKEJbHUX, NPUPOAHUX JUCHEPCHUX (HECKEIbHHUX),
MPUPOHUX MEP3JTHX, TEXHOTEHHHX (IITYIHOTO MOXOKCHHS).

[Tomanpmmii Mo NPUPOAHUX CKEJIBHUX IPYHTIB (HAa TpyNH, MIATPYIH, TUIH 1 BUAU) pOoOUTHCA 3a
TeHEe3UCOM, TIOCTTCHETHYHHMHU MPOIecaMK Ta 3a neTporpadiyaum ckiagom (tadm. 7.2).

Tabnuus 7.2 - Knac rpyHTIB 3 )KOPCTKUMH CTPYKTYPHUMH 3B’ sI3KaMH (TIPUPO/IHI CKENIbHI IPYHTH)

I'pyma [Tigrpyma ‘ Tun ‘ Bun ‘
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MarmaTuysi IaTpYy3HBHI YabTpaoCHOBHOTO [lepunorutn, TyHITH,
(rmuOuHH1) CKJIaTy MPOKCEHITH
OCHOBHOTO CKJIay I"abpo, HODITH,
AHOPTO3UTH, Jiabasw,
niada3oBi nop-
¢biputu, TonepuTH
Cepennboro ckiagy HiopuTy, CIEHITH,
nopdipuTH,
OpTOKJIa30B1 mopdipu
Kucnoro cknany I'panitu,
I'PaHOIOPUTH,
KBapIIeBi cleHITH,
JIIOpUTH, KBapIIeBi
nopdipu,  KBapueBi
nopdiputu
Edy3usHi OCHOBHOTIO CKIIaay bazanbtu, noneputu
(BuUBepKEHI) CepenHboro ckiaay AHpnie3uTH,
BYJIKAHOT€HHO-
YIIAaMKOBI TPYHTH,
oOcHliaHu, TPaxiTh
Kucnoro cknany Jlinaputn,  ganwTH,
pHOIIITH
MeTtamopdiuni CunikatHi ['neiicy, CJIaHIIl,
KBapIUTH
Kap6onatHi MapmypHu, pOroBHKH,
CKapHH
3amizucri 3anizHi pyau
Ocanosi CunikatHi Konrnomepary,
3IIEMEHTOBaHI Opekuii, MICKOBHKH,
TydiTn
KapOonathi Jlonomitu, BarHsIKu
HaniBckenbHi Edy3usHi CunikatHi Bynkanorenno-
yJIaMKOB1 TPYHTH
Ocanosi CutikatHi Aprunity,
aJIeBpOJIITH,
MICKOBUKH
Kpemnucri Omnoku, Tpenenu,
JIIaTOMITH
Kap6onathi Kpeiinn, Mepren,
BaITHSAKH
CynbdaTtHi I'inew, anrigputu
Tanoinui lanitu, kKapHOTITH

Tabmuus 7.3 — Kiac npupoaHuX TUCTIEPCHUX IPYHTIB (MTPUPOTHI HECKEIbHI IPYHTH)

PisHOBU

Po3mip 3epHUH, YacTOK, MM

BenukoynamkoBi:
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- BaJyHHI Ta IIIMOWCTI; yactok kpynHime 200 mm Oinbme 50% 3a
Barolo;

- TaJICYHUKOBI Ta MEeOEHNUCTI; yacTok KpymHime 10 mm Oinbme 50% 3a
Barolo;

- IpaBiliHI Ta >KOPCTBSHI yacTok KpymHime 2 mMm Oimbme 50% 3a
Barolo

[Ticku:

- rpaBitoBati (KOPCTBSIHUI); yacToK KpymHime 2 mMMm Outbme 25% 3a
Barolo;

- KpyIHi; yactok kpynHime 0,5 mm Ouibiie 50% 3a
Barolo;

- CepemHbOI KPYITHOCTI; yactok kpynuime 0,25 mm 6inbmie 50% 3a
Barolo;

- MUIKI; gactok kpymHime 0,1 mm 75% 1 Gibiie;

- TWIyBaTi gactok kpymHaime 0,1 mm menme 75% 3a
Baroro

VY rtabmnuui 7.6 HaBeAEHI PI3HOBHAM MINIAHUX TPYHTIB 3a IMIIJIBHICTIO CKJIaAeHHS ( 3aJIeXKHO BiA
KoedirieHTa MopUCTOCTI).
Tabnuis 7.5 — PisHOBHIM MIIIAHUX TPYHTIB 32 MIIJIBHICTIO CKJIa/ICHHS

[Mimmani rpyHTH Pi3HOBW/IM TiIAaHUX TPYHTIB
[IUTBHI CepeIHbOI MITHHOCTI MyXKi
Kpyni 1a| <055 0.55<2<0.7 e>0,7
CepeIHbO1 KPYITHOCTI
Minki €<0,6 06 <2 =075 e>0,75
[Munysari e<0,6 0.6<z<08 e>0,8

Jia xinacugikamii TJIMHUCTHX IPYHTIB, KpPIM 3€pHOBOIO CKJIAAy, BHUKOPHUCTOBYETHCS IOKAa3HHUK
TEKY4OCTI, KOTpUH MOKa3ye CTaH IPYHTY 3a IUIACTUYHICTIO. BUAUIAIOTH Takl PI3HOBUAM TJIMHUCTHX
I'PYHTIB 32 TOKa3HUKOM TEKY4OCTI:

cynicKu

TBepAi IL<0;

wractuyni 0 = IL = 1;

tekyui IL > 1;

CY2NUHKU MA 2NUHU

tBepai IL <0;

namiBTBepai 0 = IL = 0,25;

tyromiactuyi 0,25 = IL = 0,50;

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

Tekydoruiactuyni 0,75 =1L =1;

tekyui IL > 1.

7.4. ByaiBe/ibHI BJIaCTHBOCTi OCHOBHUX BH/IIB ANCIIEPCHUX IPYHTIB

BenukoynamkoBi rpyHTH. MIIHICTh iX 3aJIKUTh BiJl CKJIAJOBUX IOPIA Ta MIUIBHOCTI YKJIaJaHHS.
HaiiGinpiy MIIHICTh MarOTh yJaMKH MarMaTHYHUX TIOPiJ, HAMMEHITY — OCaJ0BUX. BenukoymaMKoBi
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IPYHTH NPAKTHYHO HE MiIJAIOThCA YIIUIBHEHHIO, IM BJIACTHBA BEJIMKA BOJONPOHUKHICTH. Y IIJIOMY I
TPYHTH — HaJIIi{H1 OCHOBH Il OYIMHKIB Ta CIIOPY/I.

[Timani rpyHTH HE MalOTh CTPYKTYPHHX 3B'SI3KiB, iM BJIACTHBA BUCOKA BOJONPOHUKHICTH, MiJ THCKOM
YIIUTBHIOIOTHCS ¢1a00. TTyxKki MiCKHM 1HTEHCHMBHO YIIUIBHIOIOTHCS TiJ BILTMBOM (IIBTPYIOUOI BOIHU 1 3a
JnomoMoror BiOparopiB. Ilin HaBaHTaXEHHSM YIIUIBHEHHS 1X MPAKTHYHO HE 3aJICKHUTh Bij BOJIOTOCTI.
[TuyBati micku Npu B3aEMOJIT 3 BOAOIO MOXKYTh MEPEXOIUTH B IUIMBYHHUN CTaH.

Haii6inpma MiIHICTh BJIacTHBA MicKaM 3 TIEPEeBasKaHHSM TBEPAMX, CTIHKHUX J0 BOJAHM MiHEpaTiB (KBapil,
MOJIbOBI IIMATH Ta iH.). Y OUIBIIOCTI BUNAIKIB MillJaHI IPYHTH € HAAIMHUMH OCHOBaMHU OYAMHKIB Ta
CIIOpPY/I.

[TumyBaTi Ta TIMHUCTI TPYHTH — HAMOUIBII PO3MOBCIOKEHI OCHOBH OYIMHKIB Ta CIIOPY/I.

BMicT y nux IpyHTax IJIMHHUCTHX MiHEpalliB 0OyMOBIIIOE, 3BayKal0UM Ha IXHIO BEIMUYE3HY MOBEPXHIO,
0COOIMBHUH BHJI 3B'SI3KIB MIDK IPYHTOBHMHM YacTKaMu (BOJHO-KOJIOTIHI).

BractuBOCTI TIIMHUCTUX TPYHTIB HAJA3BUYAHO PI3HOMAHITHI 1 3ajekaTh BiJ OaraThbox (PakTopiB.
30kpeMa, 3HAYHWUN BIUIMB YHWHUTH BOJIOTICTh, 13 30LIBIICHHAM $KOi, SK TMPaBWIO, MEXaHIvHI
XapaKTEPUCTHKH PI3KO TOTIPUIYIOTHCS 1 YacTO JOBOAMTHCS 3aCTOCOBYBATH CIICLIANbHI 3aXOAW JUIS
3a0e3neueHHs CTIHKOCTI OyIMHKIB Ta criopy/l. BakmuBe 3HaueHHs U1 Oy/IiBETbHUX BIIACTUBOCTEH Ma€ i
MiHEpaIbHUHN CKJIaJ, TEPII 32 BCE HASBHICTh IIMHUCTHX MiHEPaJIiB MOHTMOPUIOHITOBOTO DSy, AaKTHBHO
B3a€MOJIIIOYHX 3 BOJIOIO CBOEIO IMOBEPXHEIO Ta BHYTPIIIHBOI YACTUHOIO KPUCTAIYHUX PEUIiToK. Bemmke
3HAa4YeHHs Ma€ IOXO/PKEHHS Ta BiK, CTaH 3a IJIACTUYHICTIO.

I'muHMCTUM IpyHTaM BJIACTUBA BEJIMKA 1 TpUBAJIA CTUCIMBICTH I1Jl HaBaHTaKEHHSM. [leski INIMHHUCTI
IPYHTH CXWJIbHI 10 HaOyxaHHS Ta 3cinanns (auB. § 8.3).

J1o BOJHO-(13UYHUX BIACTUBOCTEN TTIMHUCTUX IPYHTIB BITHOCATH TAKOXK PO3ZMOKAHHS Ta JIUIKICTb.

Po3mokaHHs1 xapakTepHe Uil TJIMHUCTHX TIOPiN, 3aHYpeHHX y BOAY. [HTEHCHBHICTH pPO3MOKAHHS
3aJISKUTh BiI CTPYKTYPHHX OCOOIHMBOCTEW TJIMHUCTUX IPYHTIB 1 BMICTY B HHX TJIMHHUCTHX YaCTHHOK. Y
MPOIIeCl pO3MOKaHHS Pi3KO 3MEHIIYIOTHCS MIITHICTD Ta CTIAKICTb.

JIMNKICTIO TPYHTIB HA3UBAIOTh IXHIO 3/aTHICTh MPWJIMNATH A0 PI3HHUX MaTepiajiB, 10 CTUKAIOTHCS 3
HUMU. JIMIIKICTh 3yMOBIIEHA B'S3KICTIO TTIBOK KPUXKO3B's13HOI BoAM. [Ipu OyaiBeNnbHii OIIHIl TIIMHACTUX
I'PYHTIB JIMIKICTh € HETATUBHUM (PaKTOPOM.

I'muaMcTi IpyHTH — c1a00BOJONPOHUKHI 200 BOIOYNOPH. Y 3B'SI3KY 3 HEBEIMKHMHU Koe(illieHTaMu
¢binbTpanii yac iXHIX JAedopMmaliifi M HaBaHTaKEHHSIM CYTTEBO 3pOCTa€ B YMOBaxX IIOBHOTO
BoZioHacHu4eHH4. Jlepopmariii MOXKYyTb PO3BUBATHUCS POKAMHU 1 1€CATUPIUUYSIMHU.

Cepen rIMHUCTUX TPYHTIB JIECOBI IPYHTH € HAATO crienu(pIYHUMHU YyTBOPEHHSIMU. BMICT y HUX 4acTOK
po3mipom 0,05 — 0,005 mMm (mumyBatux) nepeBuirye 50%. BoHn Makpomnopucri, 3arajibHa MOPHUCTICTb,
K TmpaBwio, mnepesuilye 0,4, HemapyBaTi He BMIIIYIOTh MIIIAHUX MPOLIAPKIB Ta BKIIOYEHb
rpy0oynaMkoBoro marepiany (KpiM BamHSKOBHX KoHKperii). Lli mopoau kapOoHaTHi, HEIOYIIIbHEHI,
HEBOJOCTiHKI. 3aJsraloTh JIECOBI IPYHTH Ha PI3HUX eJeMEHTaX penbedy, MOKPUBAIOYM X MOTYKHUM
TUTALIETIONI0HIM YOXJIOM.

VY posrnsnyTiii knacudikamii BHALIEHI B CAMOCTIMHI BUJM MYINH, campornesi, 3aropdoBaHi TPyHTH
(muB. Tab. 7.4).

Mynu wmaoTh cnenudidHi 0coOIMBOCTI KOTpl PI3KO MOTIPIIYIOTh iXHI 1H)KEHEPHO-T€O0JIOTi4HI
BJIACTHBOCTI Ta 3HUKYIOTh iXHIO HECY4Y CIIPOMOKHICTb.

Jlo MyIiB BiTHOCSITH TIEPE3BOJIOKEH], TIMHUCTI YTBOPH Ha NOYATKOBIHM cTajii (opMyBaHHS TTTIMHUCTHX
I'PYHTIB (IIOYaTKOBA CTais JiTHU(IKALIT) 32 y4acTi0 MIKpOO10JOTIYHUX MpoleciB. Mynn — 11e nepeBaxHo
MOpPCBHKIi BiAKIaau. BoHM BiIpi3HAIOTHCSA: BUCOKOIO CTUCIMBICTIO; MOBUIBHUM MPOTIKAHHIM YIIIIbHEHHS
MiJi HABaHTAXEHHSAM; pEOJIOTIYHUMHU BIACTUBOCTAMHU (IIOB3YYICTIO); HAJATO HU3BKOI MILHICTIO;
aHI30TPOMIEI0 MIIHOCTHUX, JAedopMaIiifHuX, (QiIbTpaliifHUX, PEOIOTIYHUX XapaKTEPUCTHK; 3AATHICTIO

MEPETBOPIOBATHUCS B PIIOTY NPHU TUHAMIYHUX AISHHAX (yIapH, pyX TPaHCIOPTY, CEHCMIUHI BIUIUBH).
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besnocepennbo Ha Mynu oOmupaTH OyIUHKH Ta CIIOPYIX HE MOKHA, BOHU 332 CBOIMH BIACTHBOCTSIMU
HE MOXXYTb CIY>KUTH MMPUPOTHUMH OCHOBAMHU. 3aCTOCOBYIOTH TaJIi, MiIaHi MOIYIIKH Ta iH.

Canponienri — 11¢ MPICHOBOJHI MYJH, SIKI YTBOPWJIMCh HAa JHI O3EPHHUX BOJOWMHII 32 PaxyHOK
MPOJYKTIB PO3Maay POCIMHHUX Ta TBapUHHUX OpraHi3MiB 1 BMimlytoTh Ouibine 10% opraHiyHOi
PEYOBHHU Yy BUTIIAMI TYMYCY Ta POCIMHHUX 3ayMIIKiB. KoedilieHT mOprUCTOCTI camponeniB 3pocTae i3
301BIICHHSAM BMICTY OPTraHIYHOi PEUYOBHHM 1 3MIHIOETHCS Bill 3 10 30 OOUHUIG, MOKA3HUK TEKY4YOCTI
Oinpiie oauuumi. Bwmict ¢pakuiii Oineme 0,25 mm He mnepesumrye 5%. ByniBenbHUKaM HEpigko
JOBOJIUTHCS 3BOJAMTU HACHIIM Ha 3a00JI0UYEHHMX Ta MPOCTO OOJOTHCTUX AUISHKAX (0COOJIMBO B IIABHSIX
pIYoK).

Jlo 3aTopdoBaHUX BITHOCITHCS MIIaHI Ta TTIMHUCTI IPYHTH, SKi BMIIIYIOTh Y CBOEMY ckiiaji Big 10 1o
50% opraHiuHUX PEYOBHUH.

Cepen ocanoBux HE3LUEMEHTOBAHUX IPYHTIB BUAUIAIOTH THIl OPraHIYHUX, OCHOBHUM IPEICTAaBHUKOM
SKUX € TOP.

Topd — opraniyna ripcpka mopoja, Mo YTBOPIOETHCS BHACHIJOK BiIMUPAHHS 1 HEITOBHOTO pO3MaLy
0OJIOTHUX POCIWH B yMOBaX ITiJIBUIEHOI BOJOTOCTI MPH HEAOCTadi KUCHIO. lle BOJOKHUCTHI CHIIBHO
CTHCIHIA TPYHT OypO-4OPHOTO KOJIHOPY 3AaTHUH YTPUMYBATH B COO1 BEIHUKY KUTBKICTh BOJIH.

Y Topdax MOBUIEHO TPOJOBKYETHCS MiHepamizamis OpraHiku. J{ias XapaKTepHCTUKU CTyIMEeHsS
3aTOp(OBAHOCTI BUKOPHCTOBYETHCSA TAaKHH TMOKA3HWK, SK BIIHOCHUM BMICT OpPraHiuHOI pedyoBHMHH lom
SKUN BHU3HAUYAETHCS SK BITHOLIEHHS i1 Macu B 3pa3Ky IPYHTY, BHCYIIEHOTO MpHU TeMIeparypi
100—105°C, no macu 3pa3ka.

VY 3aj1eKHOCTI B/l BMICTY OPTaHiYHOI pEYOBHUHU BUAUISIOTh:

ciabo3atopdoBaHi IpyHTH 0,10 <Iom = 0,25;
cepeHb03aTOP(OBaHI IPYHTH 0,25 <Iom = 0,40;
CHIIbHO3aTOP(OBaHI IPYHTH 0,40 < lom = 0,50;
Tophu Iom> 0,50.

Caig BIAPI3HATH BIAKPUTI TOPPH (CYLUIbHI TOPQSHI MOKIAAM) Ta 3aXOPOHEH1 TopdHU, K1 NEePEeKpUTI
[1apaMy MiHEpaJIbHUX IPYHTIB.

3aropdoBaHi TpyHTH Ta TOPPHU BIIPI3HAIOTHCA BEIUKOI 1 TPHUBAIOK CTUCIMBICTIO (BHACIHITOK
MIPOJOBKEHHS MPOIIECIiB MiHepai3alii Ta MOB3y4OCTl CKeJleTa), CYTTEBOIO MIHJIUBICTIO Ta aHI30TPOMIEIO
MIITHOCHUX, 1e(opMallifHuX Ta UIBTPALIHHIX XapaKTEPUCTHUK.

Topdu, sk 1 Myau, HE MOXYTb CIY)XUTH TNPUPOAHMMHM OCHOBaMH OYAMHKIB Ta crnopya. llpu
OyIIBHHIITBI Ha Topdax HEOOXITHO 3AIMCHIOBATH CIICHIaJIbHI 3aXOAH JUIsl 3a0€3MeUYeHHsST TMOXKEXKHOT
0e3neKH 1 3 METOIO JIKBIJAI] HECIPUATIUBUX Ui GyHIaMEHTIB YMOB (BUOUpaHHA TOpQYy, Maji, MimaHi
nani-gpeHH 1 T. iH.).

PocnunHi mapu (moBepxHEBI IPYHTH) — 11€ 0COOIMBI MPUPOJIHI YTBOPH, SIKi BiAPI3HAIOTHCS BiJ IHIIUX
0CaJI0BUX TIPCBKHUX TOPiJ 32 YMOBAMHU YTBOPEHHS. Y HHMX 3aBXKIM NPUCYTHS OpraHiuHa peyOBHHA,
BUJIUTSIIOTHCS TIEBHI T@HETUYHI TOPU30HTH 3 PI3HOIO CTPYKTYPOIO.

PocnuHHi mapu 3a 3epHOBMM CKJIQZIOM € CyIJIMHKamu abo cymickamu. 3a BuU3HaueHHsM B. B.
OOpyuoBa, POCIAMHHI IIapu CIiJ PO3TJSAATH SIK 30BHIMIHI (200 JE€HHI) TOPU3OHTH TIPCHKHX TMOPIiH, SIKi
3MIHWJIKCH M1J] CyMICHUM BIUIMBOM BOJIH, TOBITPS Ta Pi3HOTO poay opranizMmis. [I0TyXHICTh POCIMHHOTO
mapy, sk npasuio, cknanae 40—50 cm.

PocnuHHI 1m1apu BHACHIJIOK PO3MOKaHHS, HEBEJIMKOI MIIHOCTI HE BUKOPHUCTOBYIOTHCSI SIK OCHOBH 3a
BUHATKOM IOXOBAaHUX POCIMHHMX IIApiB, K1 3ajsTral0Th y TOBII IHIIUX Hopid. OCKIIbKM MOXOBaHI
POCIIMHHI IIapy 3HAYHUI 4Yac 3HAXOIATHCA IiJ] THCKOM, BOHM 3a CBOIMM BJIACTMBOCTSIMHU OJIM3bKiI 10
YMILIYIOUYHX IX MOpPiA.

Knac TexHOreHHHX (IUTYYHHX) IPYHTIB MiIPO3IUISETHCS B 3aJISKHOCTI BiJl XapaKTepy AiSHHS JIIOUHU:

3MiHEH] B IPUPOJTHOMY 3aJISiTaHH1, HACUIIHI Ta HAMUBHI IPYHTH.
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3a cnocoOOM MEpeTBOPEHHsS IPYHTIB Yy NPUPOAHOMY 3JIATaHHI HOPMATHBU BUAUISIOTH TPYHTH,
3MiHeHI (PI3MYHUM BIUTUBOM (YIIIJTBHEHHS MIIMIAHUX TIPYHTIB TpaMOyBaHHSAM, YKOUYCHHSIM, OCYIICHHSM,
BiOpaIli€to, KOJIbMATAIEO 1 T.1. Ta YIIUIbHEHHS TJIMHUCTUX TPYHTIB 1 POCIWHHUX IIapiB 3a JIOMOMOTOIO
€IIEKTPOOCMOCY, TOBEPXHEBO-aKTUBHUX PEYOBHH, PO3MOPOXKYBAaHHS) Ta TPYHTH, 3MiHEHI (i3HKO-
XIMIYHUM BIUTMBOM (3aKPITUICHHS TPYHTIB 1H €KII€I0 XIMIYHUX PEUOBUH).

HacumHzi rpyHTH MOXYThH CIEIiaIbHO CTBOPIOBATUCS y OyAiBEIbHMX LIISAX (IPYHTOBI MOJIYIIKH,
HAacHIY, JaMOHu Ta iH.) ad0 YTBOPIOIOTHCSI BHACIHIAOK BHPOOHHYOI Ta KYJIbTYPHO-TIOOYTOBOI AisITBHOCTI
JIOAMHU. 3HA4YHE PO3MOBCIO/DKEHHS MAaIOTh KYJIbTYpHI IIapH, HAKOMHMYEHHS SKUX BiIOYBaeTbcs y
BiJIBaJIaX MpH 0JIArOyCTPOI TEPUTOPIH, MPOBEJCHHI 3eMJITHUX POOIT Ta iH.

MOXIIMBICTh BUKOPHUCTOBYBAaHHS HACHUITHHMX IPYHTIB SK OCHOB CIIOpYIl MOBHUHHA PO3TJISIATHCH Y
KO)KHOMY BHUIIQJKy KOHKPETHO B 3aJIe)KHOCTI BiJl MOTYKHOCTI IIapy, HIIbHOCTI, ckiaagy 1 1.1. Lo
CTOCYEThCS 3BAJIHIIL, TO 3BOJIUTH HA HUX CIIOPY/IH YACTIlIe 32 BCE HEMOXKIIHBO.

INpapaBniuyHuii croci® ynamTyBaHHS HAMUBHUX TPYHTIB 3a0e3Ieuye BUCOKY HIUIBHICTB, OJU3BKY 110
npupoHoi. Taki IpyHTH, SIK IPaBUIIO, HA/TIHHI OCHOBH OY/AMHKIB Ta CIIOPY/I.

KOHTPOJIbHI 3AIITMTAHHA I 3BABJIAHHA

1. Cknag mpUpOJHUX HECKEIBHHUX IPYHTIB, OCHOBHI BIIMIHHOCTI TTIMHUCTUX IPYHTIB BiJ| MIIJaHUX.

2. Bunu 3B'SI3HOCTI IPYHTIB.

3. BkaxiTh crocobu BHU3HAUEHHS BOJIOTOCTI IPYHTIB, TPAHUIll IJIACTUYHOCTI, TPAHUIIl TEKy4OCTi Ta
3HA4YEHHS LIUX XapaKTePUCTHUK AJIS OLIHKHU CKJIaJy 1 CTaHy IPYHTIB.

4. aiiTe BU3HAUYEHHS NOHATH: MMTOMA Bara, MUTOMa Bara CyXOoro IPpyHTYy, IMTOMa Bara 4acTOYOK
IpyHTY. SIKe 3 HUX Ma€e HaWOIbIIe 3HAYCHHS ISl OHOTO 1 TOTO XK IPYHTY 1 4oMy?

5. Ha3BiTh mabopaTopHi Ta MOIbOBI METOIM BU3HAYEHHS IIUIBHOCTI IpyHTY. O0IacTh iX 3aCTOCYBaHHS.

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

7. Ha3BiTh 03HaKM MOPUCTOCTI IPYHTIB. SIK Ki1acu(ikyroTh Mill[aH1 TPYHTHU 32 UIUIBHICTIO CKJIQJICHHS?

8. Ha3BiTbh (hi3nuHi 03HAKU IPYHTIB, SIKI BA3HAYAIOTHCS TUIBKHU JIOCIIIaMU.

9. Sk xmacudikyioTbcd IPYHTH 3a TIpaHyJoMeTpuyHUM  ckiagoMm? CrnocoOu  OIHKH
IpaHyJIOMETPUYHOTO CKIIany /Ul BEIMKOYJIaMKOBHX, MIIAHUX Ta TIMHUCTUX IPYHTIB.

10. SIxi OyBarOTh PI3HOBUIM TJIMHUCTUX IPYHTIB Yy 3aJIe)KHOCTI BiJ MOKa3HMKa TekydocTi? Sk 11e
BILJIMBAE HA Oy/iBEIbHI BIACTUBOCTI INIMHUCTUX IPYHTIB?

11. Sk xnacu@ikyroTbes MilIaHl IPYHTH 32 CTYIIEHEM BOJIOTOCTI?

12. SIki mapameTpu YMHATH BIJIMB Ha OyJ1IBEJIbHI BJIAaCTUBOCTI MIiCKIB?

13. byniBenbH1 BIaCTUBOCTI MYJIiB Ta TOP(PiB.

IIpakTuyna po6ora Ne3
Tema: «BuBueHHs (i3MYHUX i MeXaHIYHHUX BJIACTHBOCTEH IPYHTIB.

IToOynoBa reoJioriuHoro po3pisy rpyHriB»

Meta po0oTH: BU3HauUTH (i3WUHII MeXaHI4HI BIacTUBOCTI TpyHTIB.I100yayBaTH reonoriyauii pospis
TPYHTIB.
IIpuaaau i maTepianm: 3pa3Ku rpyHTIB.

TEOPETUYHA JOBIAKA

[Tix rpyaramu (HiM. ”Grund”— 0oCHOBA) pO3YMIIOTh Oy/Ib-SIKY T1pChKY MOPOY, IO 3MIHIOETHCS 3 4ACOM 1
BHKOPHUCTOBYETHCSI SIK OCHOBA, CepeloBUIe ab0 Marepian Il 3BEJACHHS OYAMHKIB Ta 1HXXCHEPHHX
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criopya. Sk mpaBmiio, 1ie BEpXHS YaCTHHA 3€MHOI KOPH, sIKa CKJIaJieHa OCaJIOBUMHU TipCHKUMHU TOPOJaMU
TOTO YU 1HIIOTO MOXOJIKEHHSI.

[pyHTH — 0araTOKOMIIOHEHTHA CHCTEMA, B CKJIaJ AKOI BXOIATH: TBEP/AI MiHEpaIbHI YACTUHKHU, BOJA B
pi3HUX CTaHax, ra3omnojAiOHi BKJIOYeHHS (MOBiTps). [IpOMIKKM MK MiHEpaJIbHUMHU YaCTHHKAMHU,
4aCTKOBO 200 MOBHICTIO 3aIIOBHEHI BOAOIO a00 Ta3aMH, Ha3UBAIOTHCS IIOPAMH.

®Di3u4Hi XapaKTePUCTHKH IPYHTIB

®i3uuHI Ta MeXaHIuHI XapaKTePUCTUKU TPYHTIB NAIOTh KUIbKICHE YSBJICHHS NpPO BIACTUBOCTI, SKi
HEOOXIiHI JUIs PO3paxyHKIB CTaHy 1 MPOTHO3Y MOBEAIHKH I'PYHTIB ITiJ] HABAHTAKEHHSIM B THX UM 1HIIUX
ymoBax. Pi3UyHI XapaKTePUCTUKU JAIOTh YSABJICHHS MPO CTaH IPYHTIB Y MPUPOJi, a MEXaHIuHI — PO
iXHIO TIOBEIHKY ITi/1 HABAaHTAKCHHSIM.

®i3u4HI XapaKTePUCTUKU BIACTUBOCTEH IPYHTIB MOAUISIOTH HA JB1 TPYIIH:
- OCHOBHI, Kl BU3HAYAIOTHCS JJOCIITHUM IIUIIXOM Ha OCHOBI JJaOOpaTOPHHUX a00 MOJILOBHUX JOCIIIIB,;
- PO3paxyHKOBI, SIKi BU3HAYAIOTHCS PO3PAXYHKOM HA OCHOBI MEPIINX.

JIOCHIITHUM [UIIXOM BU3HAYAIOTHCS: MMTOMA Bara 4aCTOYOK IPYHTY, IUTOMA Bara IPYHTY, BOJIOTICTb,
IpaHuIll TUIACTUYHOCTI, KoedilieHT ¢inbTpariii. Yci iHII XapaKTepUCTUKH BU3HAYAIOTHCS PO3PAXYHKOM.
OcHoBHI BiioMOCTi Mpo (hi3MUHI XapaKTePUCTHKH TIPYHTIB HaBeleHi B Tabn. 3.1, me ayis OCHOBHHX
XapaKTePUCTHK MPHUIHATI Taki yMOBHI mo3HaueHHs: G — Bara rpyHty, Gs — Bara TBepAHX 4acTOYOK,
Gw — Bara Boau, V — 00'eM 1pyHTY, Vs — 00'€M TBEpIHX 4acTOUOK, | — HamipHMii TpanienTt, Q —
BUTpAaTa BOAM, A — IUIOIIA IIONIEPEYHOTO TEepepizy IPYHTY.

Ta6anus 3.1 — OcHoBHi BitoMocTi npo ¢i3uyHi XapaKTepUCTUKHU IPYHTIB

Hassa Busnauenns YmoB | @opmyna Opmunun | Mexi
H1 MIIPAXYHKY A 3MIHIO
MIO3HA BHUMIPIO | BaHHSA
YCHHS BaHHS
1 2 3 4 3) 6
Ilutoma Bara | Bara oaunumi o0'emy TIpyHTY B y (7 kH/m? 15—21
IPUPOHOMY CTaHi (3 ypaXyBaHHSIM IOp ¥ = F
1 3aMIOBHEHHS X BOJIOIO)
[Muroma Bara | Bara oaununi ob'emy rpynty B | ¥ y = G, kH/m? 25—28
YaCTHHOK aOCOJIIOTHO  MmUIbHOMY cTaHl  (abo ! I
&
IPYHTY MATOMA Bara MiHEpPAJIbHUX YaCTOUYOK)
BomnoricTte BwmicT Boau B IPYHTI B JOJISX OJUHHMIN | W o= ﬂ Jom 0—5.0
BiJI Baru MiHEpaJIbHOI YaCTUHU ¥ OIMHMUIIL
Bosoricte  Ha | BonoricTs, npu sKiil IpyHT epexoanuTs | WP Homi 0,09—
TpaHuIli 13 TBEpAOTO CTaHy B TUIACTUYHHMA oxuaumi | 0,90

IUIACTUYHOCTI
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Bonoricte Ha | BonoricTs, pu kil IpyHT nepexoauTts | WL oIl 0,15—
P y P

TpaHMII 13 TUTACTUYHOTO CTaHy B TEKy4YHi OJIMHHMIITL 0
TEKy4OCT1 2
Koedirient IIBuakicTs (inbrpauii Boxu B IpyHTi | K ¢ .= E M/mody | 0—10
binpTpartii Ipyd  HAMPHOMY  TPAII€HTI, SKHA A 00

JIOPIBHIOE OJTMHMIIL
Yucno Jiama3oH BOJIOTOCTi, B SKOMY TIpPYHT Homi 0—4.,0
IUIACTUYHOCTI | 3HAXOAUTHCA B INIACTUYHOMY CTaH1 I 7 o= OJTMHUII

» p L Wp

[TokazHuk XapaKkTepucTUKa NPHPOJHOTO cTany | 4, I = W=W, | lon -
TEKy4OCTi IPYHTY 32 IJIACTUYHICTIO L I, OJTMHHMIII
[Mutoma Bara | Bara omuauni o6'emy 1pyHTy v | ¥;5 y, = 4 kH/m3 12,18
CYXOro IPYHTY | BUCYILIEHOMY CTaHi d 1+ w
[TopucricTh Hons, sKy ckmnagae o0'eM mop BiX | pf w=1— Fa Jomi 0—0,8

3araJibHOTO 00'eMy Y, OJIMHUIIL
Koedirient Hons, siky ckiagae o0'eM mop Bix E }),5 Jomi 0—1,5
MIOPUCTOCTI 00'eMy MiHEpaJlbHOT YaCTUHU IPYHTY g=— I:l t W:l _1 OJTMHUII
Cryminp Bi/[HOIIEHHS TIPUPOIHOI BOJNOrOCTi 10 | i w:y Homi 0—1
BOJIOT'OCTI BOJIOTOCTI  IIOBHOI  BOJIOT'O-€EMHOCTI S — _5 OJIMHUIII

(cTyniHb 3a1IOBHEHHSI [1OP BOJIOIO) ¥

"

[Tokazuuk CriBBiIHOIIIEHHSI J[laMeTpPy YacTo4dok, | Cu d60 Homi 1—15
HEOIHOPIT- MEHIIIE SKUX Y TPYHTI MICTUTHCA I:" - OJTMHUIII
HOCTI BianosiaHo 60 Ta 10 % (3a macoro) U d-l[]
rpaHyJio-
METPHYHOTO
CKJIaay
Cryninb XapakTepucTuKa IMPUPOTHOIO CTymeHs | ID Homi 0—1
IIBHOCTL HIIBHOCTI BIIHOCHO TPaHUYHO MIUTEHO P - OJIMHUIII
HICKIB ) ] - Ik

IO 1 TPAHUYHOTO 3HAYCHHS I~

E]IIM{ EI]]].111

[Tutoma Bara | Bara omununi  ob'emy 1pyntry v | ¥ yj - yw kH/m? 7—12

IPYHTY,
BUBAXEHO-TO
BOJIOKO

BUBA)XCHOMY CTaHi

o 4o
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[TuToma Bara rpyHTIB BU3HAYa€ThCS IS 3pa3KiB HEMOPYIIEHOI CTPYKTYpH i3 30€peKeHHSIM MPHUPOTHOT
BOJIOTOCTI. Y 71a00paTOPHUX YMOBaxX MUTOMY Bary BH3HAYarOTh ABOMAa METOJAMH: METOJOM PIKYydoro
KUtbIll 1 MeroaoM mapadinyBaHHS. Bary 3pa3ka TIpyHTYy y Oyab-SKOMY BHITQJIKy BH3HA4YalOTh
3BaXYBaHHSM, a IPH BU3HAYCHHI HOTro 00'€My BHHHMKAIOTHh CKJIATHOII, TOB'SI3aHI 3 TPUPOIHOIO
CTPYKTYpOrO 1 ctaHoM. [Ipu BHKOpHCTaHHI METOAY PIKYYOro KUIBIS KUTbIIE MEBHOTO BHYTPIITHBOTO
00'eMy 3 pLKYYHM KpaeM YIABIIOEThCS B IPYHT. OOJIACTh 3aCTOCYBaHHS I[LOTO METOAY OOMEXKYETHCS
IPYHTaMU, ISl SIKUX MOKHA BifiOpaTtu mpoOy HEMOpyLmIeHOI CTPYKTYPH: II€ BOJIOT1 IMICKHM Ta IUIACTHYHI
TJIUHKUCTI TPYHTH.

Y meroni napadinyBaHHs 00'eM 3pa3ka BH3HAYAETHCS 3aHYPEHHSM 3amapadiHOBAHOTO IPYHTY Y BOY.
[Tapa¢inyBanHs 3amobirae po3MOKaHHIO 1 MPOHUKHEHHIO BOAW y MOpU. ' pyHT MOBHHEH OYyTH 31aTHUM
30epertu npu BimOopi 3pa3ka neBHy (opmy. Lle B OCHOBHOMY TJIMHUCTI TPYHTH, 32 BHKJIIOYCHHSM THUX,
110 3HAXOJATHCS B CTaHi, OJIM3bKOMY /10 TEKY4OTO.

VY Bumaakax HEMOXIJIMBOCTI BiIOOPY 3pa3ka HEMOPYIIEHOI CTPYKTYpH (IPYHTH y TEKy4OMY CTaHi,
MyXKi MaJOBOJIOT1 TICKH TOIIO) JUIS BHU3HAYCHHS MUTOMOI Bard BHUKOPUCTOBYIOTH IIOJIbOBI METOJU:
cratuvHe a00 TUHaMiYHe 30HAYBaHHS, Pai0i30TOIHI METO/IH.

[TuToMy Bary 4acTO4YOK IPYHTY BU3HAYalOTh 32 JOMOMOTOIO MIKHOMETpa. Bary 4acTo4ok BH3HAYAIOTh
3Ba)KyBaHHSIM BHCYIIEHOTO 3pa3Ka, a 00'eM — pI3HUICI0 MK CyMOIO Baru IKHOMETpA, 3aIIOBHEHOTO
BOJIOIO JIO PHCKH Ha IIMNAIII, Ta MPOOU IPYHTY, 3 OJHOTO OOKY, i Bark TOTO XK MIKHOMETPA, 3alIOBHCHOTO
BOJIOIO JI0 TI€T X PUCKHU, ajle 3 PO3MIIIEHHSAM 3pa3Ka IPYHTY B CE€pellMHI MIKHOMETpa, 3 APYroro OOKy.
ButucHenHs: moBiTps 13 3pa3ka, HEOOXigHE AJs 3amo0iraHHs 3MEHIICHHS MUTOMOi Baru, JOCATA€ThCA
MoTepeHIM TPUBAIUM KHUIT'SITIHHSIM IPYHTY B MIKHOMETP.

Bousoricte BU3HavaeThes SK BIAHOIIEHHS Baru BOJAM B IPYHTI /10 Baru BUCYLIEHOIO IPyHTYy. Tomy, sK
MPaBUJIO, BOJIOTICTh BU3HAYAIOTh BaroBUM MeTonOM. llpu I1bOMYy 3pa3ku TPYHTY BHCYHIYIOTH Y
CymIiIbHUX adax Hpu NOCTiHHIA TemmepaTypl Ommspko 105°C 1 mpoTsirom TpuBaioro uacy (1o
MIOCTIMHOI Bary, 110 BU3HAYAETHCSI TOBTOPHUM 3BaKyBaHHAM). [Ipu MeHIii TemnepaTypl He Moxke OyTu
JOCATHYTE TOBHE BHWJIYYEHHS BOJM 13 3pa3ka, NMpu OUIbIIIA — BUHUKae HeOe3leka MOSIBU MOMMIIOK,
OB’ 13aHUX 3 MOKJIMBICTIO 3TOPaHHSA JESKOi YaCTUHH MOPOJIH, 30KpeMa, OpraHiuHUX PEYOBHH.

Kpim BaroBoro merozy, B 1abOpaTOPHUX yMOBax JUIsl BU3HAUEHHS BOJIOTOCTI MOX€E 3aCTOCOBYBATHCH
MIKHOMETpUYHUI Ta OeH30MeTof (sl TPYHTIB, IO PO3UMHSIOTHCA y BOAl). Y MOJBOBUX YMOBax
3aCTOCOBYIOTh CIIUPTO-O0EH30METO1, pail0aKTUBHI 200 €IeKTPOMETPUYHI METOH.

[InacTUyHICTH BIACTUBAa TUIBKU TJIMHUCTUM IPyHTaM 3aBISKUA 30aTHOCTI TIMHUCTHX YaCTUHOK
yTpUMYyBaTH BOJy Ol CBO€i MOBepxHI. BuAUIAIOTH Taki CTaHM 3a IUIACTUYHICTIO (KOHCHCTEHLIEIO):
TBEPJUH, IITACTUYHUH 1 TEKYUYHH, iX MOXKHA TOCATTH IITYYHO, 3MIHIOIOUH BOJIOTICTh IPYHTOBOI MACTH.

Barosi Bosorocri, BiAMOBIHI 10 IEPEX0y IPYHTY 3 OJHOTO CTaHy B 1HIINN, HA3UBAIOTHCS IPAHULIIMU
TUTACTUYHOCTI.

Bosnoricts Ha rpaHuill IUIACTUYHOCTI Ha3UBAIOTH 111€ HIKHBOIO MEKEI0 TUIACTUYHOCTI, @ BOJIOTICTh HA
IpaHULll TEKy4OCTI — BEPXHbOIO MEXKEIO TIACTUYHOCTI.

Bosnoricte Ha rpaHMill MIACTUYHOCTI (PO3KOUYBaHHS) BHU3HAYAIOTh Yy j1aboparopii sIK BOJIOTICTh, 3a
SAKOI JKTYTH TOBIIMHOIO 3 MM, IPUTOTOBJIEHI CTaHAAPTHUM CHOCOOOM 3 IPYHTY PO3KOUYBaHHSM,
MOYMHAIOTh PO3MAJATUCh HA BIIPI3KHU JOBXUHOIO 3 — 10 MM.
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Bosoricte Ha rpaHUIll TEKy4OCTi BH3HAYaIOTh SIK BOJIOTICTb, NPU SIKIM CTaHIApTHUM OanaHCUpHUI
KoHyc (Macoro 76 T 3 kyrom 1ipu BepiuHi 300) 3a 5 cekyHI mija AI€0 BIACHOI BarM 3aHYPIOETHCS B MacCy
IpyHTYy Ha 10 MM.

XapaKTepUCTUKU TUIACTUYHOCTI O3BOJISIOTH CYIUTH MPO CTYIiHb TJIMHUCTOCTI (IIPOILEHTHUI BMICT
TJIMHUCTHX YaCTHHOK) Ta MPUPOIHUNA CTaH IPYHTY 3a IUIACTUYHICTIO.

VY tabn. 3.2 HaBenena kiacugikamis TIMHUCTUX IPYHTIB, a Ha pHUC. 3.1 — 3aleXHICTb T'paHHIb
IUTACTUYHOCTI BiJl IPOLIEHTHOTO BMICTY IIIMHUCTUX YaCTHHOK.

Tabmuus 3.2 — Knacudikariis INIMHUCTHX IPYHTIB

HazBa rpynty Bwmict rmunucTHX yactuHok (npibuimai 0,005 mm), % 3a Baroro
I'muua Bakka (>kupHa) oinpie 60

['muna 60—30

CyramHOK BaXXKUH 30—20

CyramHOK cepeHii 20—15

CyrauHoK Jierkuit 15—10

Cymicok BaXKUH 10—6

Cymicok Jlerkui 6—3

[Ticox Mene 3

SIK BHJIHO 3 PHICYHKa, i3 3pOCTaHHSM YaCTKW TIMHUCTHX YAaCTHHOK 3pOCTA€ Jiana3oH, B SIKOMY IPYHT
3HAaXOAWTHCS B IUIACTUYHOMY CTaHi. Y 3B'SI3Ky 3 IIMM YHCIO TUIACTHYHOCTI 3aCTOCOBYETBHCS ISt
kJacudikamii IpyHTIB 3a CTyNE€HEM INIMHUCTOCTI:

Cymickn 0,01 =Ip =0,07
CyrnuHkn 0,07 <Ip 20,17
I'muan Ip>0,17
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Pucynok 3.1 — 3anexHicTh rpaHULb JIACTUYHOCTI BiJl IPOILIEHTHOT'O BMICTY INIMHUCTUX YACTHHOK

3riiHO 3 BU3HAYCHHIM TPaHUIIb INIACTUYHOCTI IPYHT 3HAXOAUTHCSA B TBEPJOMY CTaHi, SIKIIO W < WP, y
TEKy4OMY CTaHi, SIKII0 W > WL, 1 B IUIacTHYHOMY CTaHi, Ko w < wP < wL. Jlns KilbKiCHOT OLIHKH
MPUPOJHOTO CTAaHy IPYHTY 3a IUIACTUYHICTIO 3aCTOCOBYETHCS TaKa XapaKTEPHCTUKA, SK TOKa3HHUK
tekydyocTi IL (guB. Tabn. 9.1). 3rimHo 3 dopMynor miApaxyHKy uis TBepaux rpyHTiB IL < 0, mus
tekyuux IL > 1 1 aust rpyHTIB y tuactiaaoMy cradi 0 = 1L = 1.

X1 POBOTH:

1. BuBuMTHU K BU3HAYAIOTHCS (PI3UYHI i MEXaHIUHI XapaKTEPUCTUKH IPYHTIB.
2. TloGymyBaTH reoJOTI4YHHM PO3Pi3 IPYHTY:

IMoOynoBainKeHEPHO-T€0I0TiYHOTOPO3Pi3y

[H>xeHepHO-Te0NOrTUHUHPO3PI3-LIENPOEKIIATE0I0rTUHOTI0YJOBUHABEPTUKAIbHYIIJIOLIUHY. Ha
po3pi3i  TOKa3ylThCA  YMOBHM  3aliiraHHA  TOpiJ, 1X  JITOJIOTIYHMM  CcKiIan,  (i3uKo-
MEXaHI1YHIBJIACTUBOCTI,BIK; (D 1KCYIOThCAHAsABHICThINTMONHA3AIATAHHSI I3EMHUX BO/I, BUIIISIOTHCATHKE
HEPHO-T€0JIOT1YH1 €JIEMEHTHU (pucyHok 1). Po3pizu OynyroThCs 3a
JAaHUMHUPO3B1TyBaTbHUXTIPHUUYUXBUPOOOK: CBEPITIOBUH, IIYP)iB.

HaBuanpHMii  iH)KEHEpHO-TEOJNIOTIYHMM  po3pi3  OydayooTh  3a  JBOMa  BapiaHTaMu
JOJAI0THCATEOJIOTO-TITOJOTIYHUX KOJOHOK cBepanoBuH: 1,3,5,7,9 Tta 2,4,6,8,10 (tabmuus 1) i
OLIIHIOIOThIHKEHEPHO-TEOJIOT 1UH1 yMOBUAIJITHKY.

3ypaxyBaHHSAMIOPU30HTAIbHOT01BEPTUKAILHOTOMACIITa01BHAHOCATHCATOUKU3AKIIaI€HHACBEPAI
OBHH(ITOrOPU30HTATI-B1ICTAaHIMI)KCBEPITIOBUHAMM,TOBEPTUKAII-A0CONIOTHI ~ MO3HAYKM  iX  YCTb).
[ToOymoBaHi TOUKH 3'€THYIOTH MJIABHOKO JIIHIEIO 1 OTPUMYIOTHIIPOiTbpETbePyMiCIIEBOCTI.

Y wMicusgx 3akiaZieHHs CBEpUIOBMH 32 JIOMOMOTOK TpadiyHUX TO3HAYeHb HAHOCATHCS
JaHIT€0JIOT0-JIITOJIOTTYHUXKOJIOHOK. [10TIM,BOHUIIOB'I3YIOTHCAMIXKCOOOOBE JMHEIIIIE-T€0IOT TUHU N
po3pi3. s boro oTHONMEHH] MIAPH,PO3KPUTI CBEPIJIOBUHAMHU,3'€ THYIOThCATUIABHUMUITIHISIMH.

TpuxoBuil  JiHIEIO MOKa3ylOThb Ha  poO3pi3l piBeHb IPYHTOBUX BOJA, OYKBEHO-
nuppoBUMHIHACKCAMU - BIK TIPChKUX Topix 1 ix renesuc. [lopyd 3 pospizoMm BimoOpakaeThCs
JIereH/1a: yMOBHIITO3HAYEHHATIPChKUXIIOPIL.

[HXKeHepHO-Te0NOoTYHUHPO3pi3aHaAITI3YIOTH3aTaKOCXEMOIO.

1. TlomapoBo (3BepXy BHHM3) ONHCYIOTHb CKJIQJ€HHUH pPO3pi3 IPYHTIB: HaillMeHyBaHHS,
YMOBH3AISraHHA(TIOTY>KHICTh,XapaKTepHalllapyBaHHs ),0CHOBHIBJIACTUBOCTI;
2. TlpuHasBHOCTINIA3EMHUXBOIIAIOTHIXXapAKTEPUCTUKY:
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YMOBU3AJISITaHHS,BOAOBMIIIYIO4iiBOAOTPUBKIMIOPOAN, TOTYKHICTBBOAOHOCHOTOTOPH30H
HaNpsIMOK ~ PyXy IOTOKY,

Ty,

pexuM  diapTpari

MO>KJIUBICTHPO3BUTKYITIITOTUICHHS;

(HamipHUit  Oe3HAMipHUI),

3. JlaroTb TPOTHO3 3MiH TEOJIOTIYHOTO CEpPEeOBHIIA,

SIK1

MOXYTb CTaTUCd IIpH

OyAiBHUILITBITACKCILTyaTaIi1aBTOMOOIBHUX IOPIT, AIKUMUOY Ay ThIXHIHETaTUBHIHACIIIKH.

Bka3zyroTeHeo0X1/1HI3aXUCHI3aX 0AMIMETOTUTIOMIIIICHHS BIaCTUBOCTEHIPYHTIB.

Tabnuyal

I'e0s1010-1iTOOTIYHIKOJIOHKUCBEPAJIOBHH

HowmepcepamoBian TaabcomoTHABI IMITKATTTupIia(2-Hpsin)

1 2 3 4 5 6 7 8 9 10
HaiimenyBaHHsII =
opom 8 S N N I S - N O Sl e
O (o] (o] (o] (o] © [{e] [{e] © [{e]
— — — — — — — — — —
[ToTyxHiCTBhIIAPiBYCBEPITOBUHAX,M
I'pynroBuiimap eOpy
0,5 0o7/06 05|06 05|06]|05]|04 0,6
CYTHHHOKV dQm | 1,2 | 25| 2536|2238/ 12|26|10]| 32
JIECOBUIHUIH
Cymich edQy 6,5 24 |16 | 15| 40 | 65| 45| 28 | 3,2 5,8
Hicox Qu| - |15[10]12]| - | - | - |15]|12]| -
Npi16GHO3EPHUCTHIH
CymicbliecoBUIHA edQy . 35 | 30| 31 R - - 32|20 .
Hicox aN, | 36 | 40| 49|57 |55|58|40]|38|28]| 18
CpeTHBO3EPHHUCTHIA
Pvmamuesa Nl 40 | 35 | 15| 14| 05 | 02 | 28| 25| 45| 68
OJTHOpiTHA
Bamsknopuetiit | 1 50 | 50 | 50 | 48 | 45 | 55 | 55 | 45 | 35| 45
I'mubunaza
JSTaHHs - 75 94 | 65|88 | 57 |80 426028 4,0
IPYHTOBHUXBO/,(M)
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Adc. omm. M Qv
80

78

76

74

72

70

68

66

N2 cxBaxunsi 2 5 8 9 0 11

Adc. omm.yemb s 78.5 79.2 80.0 79.8 79.6 793

Paccmosnus,m | | 20 | 20 | 25 | 25 | 25 |

I ——
L e m LA 2997 L) 4did] K4

72 [
MUHXeHepHO - reonorm4eckun paspes

1 - CYrmMUHOK; 2 - CYIMUHOK NeCCOBUAHbIN; 3 - NecoK; 4 - rMuHa;
5 - U3BECTHSK; 6 - cynechs; 7 - Cro NOYBEHHO-PACTUTENbHbIN

Puc.1.IHKeHEepHO-TCOTOTTYHHUHPO3PI3
3po6bUTN BUCHOBOK.

KOHTPOJIBHI 3AIIUTAHHSA:

13.
14.
15.
16.
17.
18.

LLlo Ha3mBa€eTbCA FpyHTOM?

Y yomy NonArae BigMiHHICTb MiXK FipCbKMMM Nopoaamm i miHepanamm?

Bif, yoro 3anexaTb BNACTUBOCTI MPCbKUX Nopia?

AK KnacnoikyroTb ripcbki nopogm?

AKi ripcbKi NOPoAM BUKOPUCTOBYHOTb fIK CTIHOBUIA MaTepian?

AKi ripcbKi NOpoAM BUKOPUCTOBYHOTb ANA 034061€HHA?
CAMOCTIMHA POBOTA

I11. In:kenepHa reosioris
Tema 5. InxkenepHo — reoJioriuna kiacugikanisa ripcbKux nopia
[Ipu ompaitoBaHHi 1i€l TeMH CTYACHT MOBHHEH BUBYMTH TaKi MHUTAaHHsS, BUKOPUCTABIIM JITepaTypHi

mkepena [1], c. 45-77:

Ckenvhi nopoou, euou 3ansieanus. Benuxoynamkoei nopoou, éuou ynamxosux nopio. Iliwani nopoou,
suou nickis. I nunucmi nopoou, ix cknao i euou. Pisnuys ¢izuunux enacmusocmetl nicki@ i ciuHuU.
Xapaxkmepucmuxa nopio sk 0cHog nio 6yoieui i cnopyou.

3AIIMTAHHA JJ1s1 CAMOKOHTPOJIIO:
1. Cknaa npUpOJHUX HECKEIbHUX IPYHTIB, OCHOBHI BIIMIHHOCTI TTTMHUCTUX IPYHTIB BiJ] Mill[aHUX.

2. Bunu 3B'SI3HOCTI IPYHTIB.

78



3. BkaxiTh cocoOM BH3HAYEHHS BOJIOTOCTI I'PYHTIB, TPAHUIl IJIACTUYHOCTI, TPaHMII TEKY4YOCTi Ta
3HAYCHHS X XapaKTEPUCTHK IS OLIHKU CKJIAy 1 CTaHy TPYHTIB.

4. JlaiiTe BU3HAYCHHS TOHATH: MMMTOMA Bara, MUTOMa Bara CyXOro IPYHTY, IMUTOMa Bara 4acTOYOK
IPYHTY. SIke 3 HUX Mae HalOUIbIIe 3HAYEHHS JUISl OJTHOTO 1 TOTO K IPYHTY 1 Yomy?

5. Ha3BiThk 1abopaTopHi Ta MOJIbOBI METOIM BUZHAYCHHS IIUIBHOCTI IpyHTY. OOJIaCcTh X 3aCTOCYBaHHS.
6. I1lo Take cryninp Bosorocti? J{ist 4Ooro BiH 3aCTOCOBYETHCS MPH KiIacudikarii IpyHTiB?

7. Ha3BiTh 03HAKU MOPHUCTOCTI IPYHTIB. SK K1acu(ikyOTh MillfaHi IPYHTH 32 OIUIBHICTIO CKJIQJACHHS?
8. Ha3BiTb (hi3nuHi 03HAKU IPYHTIB, SIKI BA3HAYAIOTHCS TUIBKHU JTOCIIIaMU.

9. Sdx wmacudikylOThcsl TIPYHTH 32 TpaHyJIOMETpudHHM  ckiagoMmM?  CrmocoOu  OIiHKH
IPaHyJIOMETPUYHOTO CKIIAy JUIS BETMKOYJIAMKOBHX, IIIAHUX Ta TJIMHUCTHX IPYHTIB.

10. SIki OyBarOTh PI3HOBUAM TJIMHUCTHUX TPYHTIB y 3aJIC)KHOCTI BiJl TIOKa3HHWKa TEKydocTi? Sk 1e
BIUIMBA€E HA OyiBEJIbHI BJACTUBOCTI TJIMHUCTUX TPYHTIB?

11. Sk xmacuikyrOThCS MMilaHi IPYHTH 3a CTYIIEHEM BOJIOTOCTI?

12. SIxi mapameTpu YMHATH BIUIMB Ha Oy/iBEJIbHI BIACTUBOCTI MiCKiB?

13. ByaiBenbHi BIacTHBOCTI MyITiB Ta TOP(iB.

OITPALIIOBATHU ITPAKTUYHY POBOTY I THHATOTYBATUCA A0 3AXUCTY.

Po3zaia 3. IHHKEHEPHA I'EOJIOT 151

Tema 6. IHZKEHEPHO-TI'EOJIOI'TYHI AABUIIA I ITIPOHECH

Jlekuis 8. IH:keHepHO —Te0JI0TiYHI IBHILA | Ipouecu

VY nonepenHix po3aiiax oxapakTeph30BaH1 MPUPOAHI TeosoriuHi nporecu. Lli mporecu mpoTikaiTh y
BCiX 0€3 BHHATKY MOpOJax, MPUYOMY JedKi 3 HUX (3eMIIETPYCH, BYJKaHIUHI SIBUIIA Ta 1H.) HE MOXYTh
OyTH BiIBEPHYTI JIOUHOIO.

MoxHa Ha3BaTH BEIHKY TPYIy IPOIECIB, AKI MPOTIKAIOTH JIMIIE B MOPOJAAX IEBHOTO CKJIALy Ta
MOXO/KeHHs. Tak, MpolecH YUIUIbHEHHS XapaKTepHl JIMILE JUIS KPUXKOTUIMX MOpiJ, MPOCITaHHS —
JIECOBUX Ta MEP3JIUX, HAOyXaHHs — TIUHUCTHUX.

[Iponiecu, 1m0 BUHMKAIOTH Yy MOPOJAX MEBHOTO CKIAAy Ta MOXOJDKEHHS, TPUBAIICTb MPOSIBY SKHX
MO>KHA MOPIBHATH 3 TPUBAJIICTIO CIYKOU CIIOPY/I, HA3UBAIOThCS 1HXKEHEPHO-TEOIOTTUHUMH.

XapakTepHOI OCOOJUBICTIO 1HXEHEPHO-TEOJIOTIYHUX TPOLECiB € IXHIA HaWTICHINIMHA 3B'A30K 3
IH)KEHEPHOIO JISIbHICTIO JIFOUHHM, aJIe IeK1 3 HUX MOXKYTb IPOTIKaTH 1 6€3 LIbOro 3B'SI3KY.

[HxeHepHO-TEONOrIUHI MporecH OyBalOTh NMPUYMHOIO nAedopmaniii OyaiBesnb 1 crnopyld, a 1HOAL 1
MIOBHOTO 1X pyWHYBaHHS. AJjie, Ha BIAMIHY B1Jl TAKOT'O T'€0JIOTIYHOTO SIBUIIA, SIK 3€MJIETPYC, BOHU MOXYTh
OyTH BIABEPHYTI JIIOJJUHOIO.

[H>xeHepHO-TeoIor1uHI IPOLECH PO3AUIAIOTHCS Ha JIBI BEIMKI TPYIU: Ti, IO BIAOYBAIOTHCA 13 3MIHOIO
00'eMy mopiJ Ta Ti, 110 TOB'A3aH1 3 IXHIM PYXOM (TEUi€l0).

Jlo mepIoi rpymnu BiTHOCATHCS:

1) yuiineHEHHs OpiJ] BHACHTIIOK 301JIbIIEHHS THUCKY;

2) IpOCaKOBICTh B JIECOBHX IPYHTaX;

3) HaOyxaHHs Ta ycaJKa IJIHH;

4) cydo3is Ta KapcT;

5) MOpo3He 3AMMAaHHS IPYHTIB.

Jlo apyroi rpymnu BiTHOCSTHCS:

1) BuaBroBaHHS NOPiA 3-MiJ MiAOMBU GyHIAMEHTIB;

2) 3CyBHI IIPOLIECH;

3) 3pyIIeHHs ripChbKUX MOPi.
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Jani mi mporecu po3TISJAIOThCS JTOKJIATHO, 32 BUHSATKOM IPOIECIB BUIAABIIOBAHHS TOPIA 3-TIiJ
(dbyHIaMEHTIB Ta YIIUIBHEHHS 1X BHACHIIOK 301IBIICHHS TUCKY, CIPUYMHEHOTO THKECHEPHUMH CIIOPYIaMHU
(ocimanHs), (ocTaHHI BiTHOCATHCS A0 Kypcy "OcHoBuU Ta pyHIaMEHTH").

8.1. YimijibHeHHs MOPiJ BHACTIIOK 30iJ1bIIIEHHSA THCKY

301IbIIEHHS] THUCKY, IO 3a3HAIOTh IOPOJM, SIKi CKJIaJal0Th BOJOHOCHI TOPH30HTH, MOXE OYyTH
cipuurHeHe (KpiM 30BHIIIHBOTO HAaBaHTAXXEHHS BiJ OYAMHKIB Ta CIIOPY[) 3HWKCHHSM PIBHS MiI3eMHUX
BOJ 200 3HIDKEHHSAM TXHBOTO Hamopy (AJIs HAMmipHUX BOJ). Y BHIAIKY 3HWKCHHS PIBHS IMiA3EMHHUX BOJ
3HHKA€ 3BAXYIOYA Jisl BOAM, 110 BUKJIMKAE 301IBIICHHS IPUPOTHOTO TUCKY.

[TimomBa BEpXHBHOTO BOJOYIOPY, WLIO OTOPOPKYE HANIPHUA BOJOHOCHMH TOPH30HT, 3a3HAE
3BaYKYIOUOTO THCKY BOJIM, HAaIllPaBJICHOTO Bropy. Lle mpuBoanTh 10 TOTO, 1110 BOJIOHOCH] ITIOPOJIU 3a3HAIOTH
HETIOBHOT'O BIUIMBY Barw BepxHiX nopia. [Ipu mamiHHi Hamopy BOAM BHACHTIJIOK BiJKauyyBaHHS THCK, IO
3a3HAIOTh BOJIOHOCHI opoau, 30inbmyethbest Ha 100 kI1a (10 Tc/m?) Ha koxHI 10 M 3HMKCHHS PIBHS.

[IpuponHe yulibHEHHS AESKHX IOPiJ,, HANPHUKIAJ, BOJISHOTO TOXOKEHHS (MOpPCHKi, O3€pHI Ta
pIUKOBI BIIKJIaH), MPOXOJUTh, KOJM YACTUHKM 3HAXOIATHCS B 3BAXEHOMY CTaHi. Taki IPpyHTH TpHU
BiJJKauyBaHHI BOAM 3]aTHI JOYHIUILHIOBATUCH. [IOHMKEHHS 3€MHOI MOBEPXHI MOXKYTh OYTH BHUKJIMKaHI i
cragoM Harmopy HadTH y pe3ynbraTi ii BUIoOyTKY.

Takoro poxy ocimaHHs, MO BiAOYBalOTHCS B MeEXaxX OLIBII-MEHII BEJIMKUX TEPUTOPIH, HA3UBAIOTHCS
perioHaJIbHUMH.

8.2. [Ipocinni ABMINIA B JIeCOBUX IPYHTaX

Jlo mpocigarodux Mmopia BiTHOCATHCA JIECH Ta JIECOMOi0H1 CYTJIMHKH, CYMICKU Ta TJIUHH, IESK1 BUIU
MOKPUBHUX CYTJIMHKIB 1 CYITICKIB, @ TAKOX B OKPEMHUX BHUITaIKaX APiOHI Ta MIITyBaTi MICKHU 3 MiABUIICHOIO
CTPYKTYPHOIO MIIHICTIO, HAaCHIHI TIMHUCTI TIPYHTH, BIIXOAM IMPOMHUCIOBHX IMiJIPUEMCTB, MOIIIbHI
BIIKJIQ/IA Ta 1H.

[Ipocigatodi mopoau Ta OCHOBHI iX MPEJCTABHUKU — JIECOBI IPYHTH —IIMPOKO PO3MOBCIOKEHI B
VYkpaini (3aitmarots 6inbiie 80% ii Tepuropii).

V niBHIuHI} YacTHHI BONIMHCHKOro MaTo TOBIIMHA IIAPY JIECOBUX I'PYHTIB 3MiHIO€ThCS B 3 10 10 M.
BigHocHe npociganss (auB. HUxk4e) nux rpyHTiB €sl = 0,03 — 0,064 npu nHanpyxenHi ¢ = 300 kI1a.

JlecoBi rpyHTH JIHICTPOBCHKOI piBHMHM B CBOiil OiibmocTi Henpocigatoui (esl = 0,01 — 0,018 mpu 6 =
300 xIla). [Ipu BimmanenHi Big p. JHicTep 301LIbIIYyEThCS TOBIIA JIECOBUX MAKPOMOPUCTHX IPYHTIB 1 B
pationi [Toxinscpkoro miaro i rpyHTH xapakrtepusytoTthes esl = 0,03 — 0,04 npu ¢ = 300 xIla. bausbki
3a BJIACTUBOCTSIMH JIECOB1 IPYHTH 3YCTpiuaroThCs Ha TepuTopii JiBoro Oepera p. IIpyr. Ha JIbBiBmuHI
MpOCiatoyl IPYHTH 3aJISTal0Th HA TIMOMHY 10 7 M 1 MalOTh esl = 0,04—0,06 npu o = 300 kIIa.

JlecoBi IpyHTH MaroTh Oe3MepepBHE PO3MOBCIOHKEHHS MOYMHAIOUN 3 MeXi /IHIMPOBCHKOT HU30BUHU B
Mexupiudi p. duinpa i Jnictpa, ix ToBumaa 5 — 35 M, &sl = 0,01—0,15 (o = 300 kIla). ¥ mexax
[TpryopHOMOPCHKOI 3amaguHHU JIECOBI IPYHTH TaKOX 3aJAraloThb y BHUIVIIII Oe3lepepBHOrO wIiapy
MOTYXKHICTIO J10 22 M IpH BiiHOCHOMY TnpocifanHi 6inbire 0,2 (o = 300 kI1a).

JlecoBi rpyHTH yacto 3ycTpivatoThes 1 B Ilpmazom'i. Tak, Hampuxmnan, y paiioni Taranpora ixus
MOTYXKHICTh jocsrae 17 m, a esl = 0,028—0,062 npu o = 300 xIla. Ha Tteputopii Binauimpkoi obmacti
JIECOB1 IPYHTH 3yCTPIYAIOTHCS MOBCIOAM MOTYXHICTIO BiJ 2,5 10 19,5 M.

JlecoBi TpyHTH 3a TPaHyJOMETPHUYHHUM CKJIaJ0M MICTATh Outbie 50% mumyBatux (po3mipom 0,05 —
0,005 MM) YaCTHHOK, JIETKO- Ta CEPEIHBO-PO3UMHHI COJIl 1 KapOOHATH KaJIbI[iI0. XapaKTEpHI 03HAKHU IHX
IPYHTIB: TIAJEBHUI (CBITIO-KOBTHI) KONip, BEJIMKA MOPHUCTICTH (YacTO IMOMITHA HEO30POEHUM OKOM),
OOpPOIIHUCTICTh Ha JOTUK. OCOOIMBICTIO JIECIB € XHS 3/aTHICTh MPOCiAaTH (OIMYCKaHHS MOBEPXHi) MpH
3aMOYyBaHHI BHACHiJOK AOYyUIUIbHEHHs. JIecOBI I'PYHTH JIETKO PO3MOKAIOTh 1 PO3MHUBAIOTHCS, a MPHU

IIOBHOMY BOI[OHaCI/I‘{eHHi MOXKYTb ICPCXOJUTHU B HHI/IBYHHI/II\/'I CTaH.
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VY cyxoMmy cTaHi Jiecu BiJJ3HAYaIOThCSl BEIMKOIO MILIHICTIO 1 MOKYTh CIYT'yBaTH HaJiHHUMHU OCHOBaMH,
ajie Mpy 3aMOYyBaHHI MOXXYTh BUKJIMKATH MPOCIAaHHS, 9YacTO HEPIBHOMIPHI, HA CXUJIaX — 3CYBH.

YMoBH, 1110 HEOOX1IHI JIJIs1 IPOSIBY MTPOCITaHHS:

1) HasiBHICTh HABaHTA)XEHHSI, 3/IaTHOT'O TIPY 3BOJIOKEHHI MEPEBUIIUTH CHIIH 3UCTUICHHS IPYHTY;

2) TOCTaTHE 3BOJIOYKEHHS, 32 SIKOTO B 3HAYHIM Mipi 3HUKYETHCS MIIHICTh IPYHTY.

[lo * 10 MiHEpaJOTiYHOTrO CKIaTy, TO JiecHu MIicTATh 10 50% SiO2 (po3apibueHoro, 3 po3mipamu
gactuHok 0,1 — 0,01 mm), 10 25% rauaMcTUX MiHepaniB, 25 — 30% CaCO3. Y Hux MOXyTh OyTH
JIOMIIITKA OKUCITIB 1 T1JPOOKUCIB 3aii3a 1 aIFOMIHIFO.

30BHINIHBOIO O03HAKOIO TPOCATAKOBOCTI IPYHTIB Yy TPHUPOAI € YTBOPEHHS Ha 3€MHIA MOBEpXHi
LSomoaens" miamerpom 50 — 100 m 1 rioubunoro 0,5 — 1,0 m. Ilig nmiero Boau BOHM MOXKYTh
posmuproBarucs a0 400 —500 m y giamerpi i mornuOmoBaTuch 10 S—6 M. Taki yTBOpeHHs ojepkaiu
Ha3BY IO/IIB.

OCHOBHI IPUYUHU TIPOCATKOBOCTI TaKi:

- BeJMKa nmopucTicts (1o 0,5 — 0,6);

- HEBEIIMKA BOJIOCTIMKICTh arperariB, sKi CKIAJal0Th JIECOBUH TIPYHT, IO MPUBOIHUTH IO IX
PO3M'SIKIIICHHS TIPY 3aMOYYBaHHI;

- PO3YMHEHHS BOJIOIO KapOOHATIB Ta 1HIIMX COJIEH, 10 IEMEHTYIOTh 3epHa IPYHTY;

- OCMOTUYHHH THUCK Y TOBIAX JICCOBUX IPYHTIB.

OCHOBHHMM TMPOSBIOM MPOCATAKOBOCTI € VIIIIBHEHHS TIPYHTY 3a PaXyHOK MEpeMillleHHs 1 OuIbil
KOMITAKTHOTO YKJIaJJaHHS OKPEMHX YAaCTHHOK Ta IXHIX arperariB, 3aBISKH YOMY 3HHXKYEThCS TIOPHCTICTh
JI0 CTaHy, 1110 Bi/MOBi/Ia€ HASIBHOMY THCKY.

8.3. Ha0yxaHH# Ta 3cinanus (ycaaka) rjimH

Jlo HaOyXarounx BiIHOCATHCS IPYHTH, K1 3[aTHI 30UTbIIyBaTUCS B 00'€Mi IPH MiABUILEHHI BOJIOTOCTI
Ta 3MEHIITYBAaTUCH ITPH BUCHUXaHHI.

IIporuec 361b1IeHHS B 00'€M1 HA3UBAETHCSI HAOYXaHHSM, a 3MEHILIEHHSI — 3C1JaHHAM (YyCallKOl0).

3naTHicTIO Ha0yxaTW Mai)ke 3aBXJIU BOJIOAIIOTH TIJIMHU, OCKUIBKM HaOyXaHHS IMpH 3aMOYyBaHHI
BiIOYBa€ThCS BHACIIZOK 301JbIIEHHS TOBIIMHU IUTIBOK 3B'A3HOI BOAHM, 11 po3kiIMHIONOYOI aii. CTymiHb
30UIbIIEHHS 00'€eMy IPYHTIB NIPH HaOyXaHH1 3aJ€KUTh BiJl iXHBOTO CKJIaAy (OCOOJIMBO CUIBHO HAOYXalOTh
MOHTMOPHJIOHITOBI TJIMHHU), JOCTYITHOCTI OBEPXHI YaCTHHOK JJIsi MOJIEKYJI BOJAM Ta CTYNEHS YIIIIbHEHHS
IPYHTY (HampuKIaj, MepeyulIbHEHI MOPCbKI TJMHU CXWibHI HaOyxatu). KpiM rnuH, 37aTHICTIO
Ha0yxaTu BOJIOAIIOTH J€AKI BHUIM MUIAaKiB, a TaK0X 3BUYaliHI MWIyBaTO-IIMHUCTI IPYHTH HIpH
3aMOYyBaHHI iX XIMIYHUMH B1IX0/laMU BUPOOHUIITBA.

Ha Vxkpaini HaOyxatoui riauHu 3ycTpivatotbes B Kpumy, B paitonax Kepui ta deogocii.

HaOyxanHs BigOyBaeTbcs BHACHIJIOK YCMOKTYBAaHHS BOJM 330BHI Ta 3a pPaxyHOK Mepepo3NOIiTy
MOJIEKYJT BOJM yCEpEeOuHi IPyHTy. Y MepuIoMy BHUMAAKy HaOyxaHHsA NOCUTh Benuke. HaOyxanHs 6e3
BOMpaHHS BOAM 330BHI INPOSBISETHCSA, 30KpeMa, NMPU YIAMTYBaHHI KOTJIOBaHIB y pe3yNbTaTi 3HATTA
MPUPOJHOTO TUCKY. BHachigok HaOyxaHHS TTUH JHO KOTJIOBAHIB MiTiAMAEThCs Bl KUIBKOX MUTIMETPiB
710 IEKITBKOX JECATKIB CAHTUMETPIB.

Skio AHO KOTIOBaHy 3 HaOyXalOUMMHU I'PYHTaMU 3aJUIIATH BIAKPUTUM (Y JITHIA CyXHH 9ac pokKy
HaBITh IPOTATOM J100M), TO B1IOYI€ThCSI 3CIIaHHS TJTHH 3 TToBepXHi. Lle moB's3aH0 3 iXHIM YIIUTBHEHHSIM 1
BUKITUKAE TIOSBY TPIOIHMH. BUKOpHCTaHHS TaKOTo TPYHTY SIK OCHOBU (DYHIaMEHTIB y TMOAATBIIOMY IPH
Mona/laHH1 BOAM MpUBEE 10 1X HaOyxaHHS (MepeyliIbHEHHS Ta MOKPAIIeHHs TOCTYIHOCTI /IS MOJIEKYIT
BO/M). Y 3B'SI3Ky 3 UM Oe3nocepeaHbo nepea OyTiBHUIITBOM TNIMHH BEPXHBOTO APy, 0 HaOyXaroTh
a00 3a3HAIOTh 3CiJJaHHs, TOBUHHI OyTH BUIIyYEHI.

Cryninp nposBy HaOyXaHHS Ta 3CiaHHS, SK 1 B IPOCINAIOYMX IPYHTAX, 3aJEKUTh BiJl KOHKPETHHUX

rizporeosioriyHuX ymMoB. HabyxaHHs Ta 3ciJaHHS MOXJIMBI 32 PaXyHOK TaKuX (pakTopiB:
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- MIJJHIMAHHS PIBHA IPYHTOBUX BOJ, iHPUIBTpALil;

- HAKONMWYEHHS BOJIOTH IiJl CIOpYJaMHd B OOMEXEHIH 3a TJIMOWHOIO 30HI1 BHACTIJOK TOPYIICHHS
MPUPOTHUX YMOB BHIAPOBYBAHHS MpHU 3a0yA0BI 1 achanbTyBaHHI TEPUTOPIi;

- 3MIHM BOJHO-TCIUIOBOTO PEXKHMMY Yy BEpXHIH 4YacTHHI 30HM aeparlii I BIUIMBOM CE30HHUX
KIIIMaTHYHHX SIBHIIL;

- BUCUXaHHS IPYHTIB BiJl 30BHIMIHIX TEIUIOBUX pKepen (1edi Ta iH.).

Ili 3MiHM MOXYTh BHUKJIMKATH Aedopmariii mano3ariuOIeHuX CHopyJ, 3BEICHUX Ha HaOyXaroumx
TJIMHAX.

8.4. Cydo3sis Ta kapcr
Cydozis (mar. “cydo3i0” — BHHOIIY) — IPOIECH BUHECEHHS YaCTHMHOK TPYHTY PYXOMOIO BOJIOIO
(MexanivHa cyd03ist), pO3UYMHEHHS MTOPiJl Ta BUHECEHHSI pO34nHIB (XiMiuHa cydo3is abo Kapcr).

8.4.1. Mexaniuna cydo3is

VY mpomneci ¢inpTpamii Boau B MOpax IPYHTIB iXHI YAaCTMHKM 3a3HAIOTHh MISHHS T1APOJMHAMIYHOTO
TUCKy. Hampsim z1ii boro THCKY 30ira€Tbest 3 HAMPSIMKOM pyXy BOIU. PyX BOJM HE 3aBXKAM MPUBOAUTH 10
BUHECEHHS YaCTHHOK, SIKE 3aJIC)KHTh BiJ] 0arathox (PakTopiB, TOJOBHI i3 SKHUX TakKi: pO3MipH TOp Ta
YaCTUHOK, MIHEPAIOTIYHHUNA CKJIaJl, IIBUAKICTD (UIbTpamii BOAM, TiApoMHAMIYHHIHI HaTIIp.

Pyx Boau B mopax TIMHHUCTUX IPYHTIB BiAOYBAa€ThCA 3 MOBUIBHOIO MIBHJAKICTIO, 1 TOMY HpOSB
MeXaHI4HO1 cy(}o3ii Ui TaKUX I'PYHTIB HeXapakTepHUH. Y MicKaX BUHECEHHs YAaCTMHOK MOKJIMBE NPHU
HEOJJHOP1IHOMY IPaHyJIOMETPUYHOMY CKIAl.

VY 3ajeXHOCTi Bii KOHKpETHUX YMOB (popmu mposiBy MexaHiuHoi cydosii pizHomaHiTHI. [IpuitHsaTo
PO3pI3HATH ii MPOSB y BUHECEHHI OKPEMHUX YAaCTWHOK i3 MOp MICKy, B PO3MYIIYBaHHI Mac IMiCKy 1 y
BUTIUPAHHI WX Mac.

BuHeceHHs YacTMHOK TICKy BOJOIO, IIO TOCTYMA€E B CBEPUIOBHHY, MOXE CTaTH HPUIHHOIO
3aloOBHEHHS 1i MICKOM IpH BlAKauyBaHHI BOAM Ta OMYCKaHHS 3€MHOI IOBEPXHI HABKOJIO CBEP/JIOBHHH.
Jlnst 3amo0iraHHsl BUHECEHHS MICKY 13 BOJOHOCHMX TOPH30HTIB CBEPAJIOBUHU O0JaJHYIOTH (iIbTpaMu,
K1 IPOMYCKAIOTh BOJY 1 3aTPUMYIOTh ITICOK.

Cydozis B OyniBelnbHHX KOTJIOBAaHaX BHUHHUKAE IpPH BIAKPUTOMY BOJOBiIBeNeHHI. B pesynbrari
BUHECEHHST MIHEPaJbHUX YAaCTUHOK 3 TIPYHTY OCHOBM OYIMHKIB, SKI pO3TallOBaHI MOpYyY,
nocnabnoroThes. e Moxe craTu MpUYMHOI0 PO3BUTKY 3HAUHOrO ocigaHHs ¢yHaameHTiB. Kpim Toro,
B1IOYBA€ThCSA OOBATIOBaHHS CTIHOK KOTJIOBAaHIB. Y TaKMX BHUMAJKaxX BIJKOIYBaHHsS KOTJIOBAaHIB Ta
3aKJaIeHHsT (YHJAaMEHTIB TPOBOASTH, OPTaHi3ylOUd BOJO3HIDKCHHS, HANPHKIAL, 33 JOIOMOTOIO
roJIKO(p1IbTPOBUX MIPUCTOPOIB.

BuHeceHHs YaCcTMHOK MICKy Ha MiClLli BUXOAY JUKEpesl Ha CXMJaX MOXE BUKIMKATH PYHHYBaHHS
CXUJIIB.

IapoauHamMiuHUN THCK BOJM, IO (DITBTPYETHCS 3HU3Y-YBEPX, MPU3BOIUTH 10 3MEHILIEHHS MIIIHOCTI
MICKY @)X 10 MEpPEeTBOPEHHs HOro B XUTJIMBY Macy, IO MOTJIMHAE MPEAMETH, SIKI 3HAXOJAThCcS Ha HOTo
noBepxHi. Buachinok cydosii BigOyBaroTbCs 3CyBM Ta NpPOBAJIM 3€MHOI IOBEPXHi, YTBOPIOIOTHCS
"omronma" Ta 1.

[Ipu BU3HAYEHHI 3aX0/11B 00pOTHOU 3 Cy(o3iero HeOOXiTHO MEpI 32 BCe MPUITUHUTH PYX BOJU Yepe3
MacuB TipcbKOi Mopoau. J[ias 1bOTro 3aCTOCOBYETHCS TaMIOHAX MOPIJ TBEPAIIOUMMH PO3UYHMHAMU,
YIIAITOBYIOTHCS APEHaX1, MPOTU(IIbTpalliiiHi 3aBICH 1 T.1.

8.4.2. IlnuByHn
IigpoauHamivHi MpoLecH, IO BiAOYBalOTbCA B MYXKUX TIPCHKUX IMOPOJAX, NMPHUBOIATH 1HKOJIH IO

BUHUKHEHHS IUTMBYHHOCTI (YTBOPEHHSI IJIMBYHIB).
82



[InuByHM - mepeBa)KHO MilllaHl IPYHTH, L0 MPOSBIAIOTH PYXOMICTh NPU MEBHUX TiAPOJUHAMIYHHX
YMOBax.

[InuByHM TOAUIAIOTBCA Ha CHpaBXHI Ta HecnpaBkHi. CHOpaBXHI TUIMBYHHM, Ha BIAMIHY BiJ
HECIIPaBXKHIX, MICTATh TiAPOQIIbHI KOJOIAW, SKi BIAIFPAIOTh POJIb MACcTHJIa MK MIHEpaTbHUMHU
yacTuHKamMi. OCHOBHOI TPUYHMHOK YTBOPEHHS CTPYKTYpH IUIMBYHIB € JiSUTBHICT OCOOJIHMBHX
MIKpOOpraHi3MiB, fKi, MOTJIMHAIOYM OPraHiYHI Ta MiHEpaJbHI PEUYOBHHH, BUAUISIOTH KOJOIJHY Macy
(cnm3).

l'onoBHi crierugivHi BIACTUBOCTI IUTUBYHIB TaKi:

- IPUXOATH Y TNIMBYHHUM CTaH NPH AyKe HU3bKUX 3HAYCHHSX TiIPOJUHAMIYHOTO THUCKY;

- IOTaHO BiJJIAIOTh BOAY (BOJA KaJaMyTHA, 3 MYJIMCTUMHU YaCTUHKAMH ),

- PY BUCHXaHHI Maca CIPaBKHIX IJIMBYHIB TBEP/i€ (3a paXyHOK KOJIOiTHUX 3B'SI3KiB);

- IEPETBOPIOIOTHLCS B PIAMHY MPU HEBEIUKIii Bosiorocti (mpubauzHo 0,30);

- BOJIOAIIOTh BJIACTUBOCTSAMHM TiKCOTPOIIii (ITEPETBOPIOIOTHCS B PIAMHY NPH TUHAMIYHHUX BILIUBAX ).

SIkmo mpu OyNIBHUITBI IUIMBYHH HE OTOJIOIOTHCS, TO BOHU MOXYTh OyTH HaIiiHUMH OCHOBaMHU
cropy/ (BUTPUMYIOTh 3HAYHI HABAHTAKEHHS NIPHU HE3HAYHUX JlehopMallisx). SIKII0 K MIIMBYH PO3KPUTHI
KOTJIOBAHOM, TO BiH MOXE€ IMOBHICTIO BUTEKTH B KOTJIOBaH, IO MPHBOJUTH JIO CYTTEBOTO 30LIBIICHHS
3eMJITHUX pOOIT, a TAKOXK JI0 IMONIKOKEHB ICHYIOUUX CIIOPY]T BHACTIIOK OCIIaHHS MTOBEPXHI.

SIKImIO 1H)KEHEPHO-TEOJOTIYHUMH BHUINYKYBaHHSAMH BUSBJICHI IUIMBYHH, TO 3aCTOCOBYIOTHCS TaKi
3aXO0/IH:

- IPOXO/IKA MJIUBYHIB MajsiMu abo 1HIKUMHU (QyHIaMEHTaMH IIIHO0KOTO 3aKJIaIeHHS;

- MONEpeTHE OCYIICHHS MUIMBYHIB: mipu KoediuieHTi dinbTpanii kf > 1 M/n00y (ICeBAOIIMBYHHU) AJs
[[OTO 3aCTOCOBYIOTh BiJKauyBaHHs BOIU 13 cBepuioBUH, nipu kf = 0,2—1 m/100y — ronkodinetpu, a
npu kf < 0,2 M/100y — eIeKTpoOCyIIeHHS;

- 3BEACHHS IMEPENOH Ha MUIAXY BHXOJYy IUIMBYHA B KOTJIOBAaH 3a JIOMOMOTOI0 HIITYHTOBOTO
OropoJIKEHHS a00 3aMOpOKYBaHHS IPYHTY.

8.4.3. Kapcr

I'eosoriyni sBUINA, MOB'A3aHI 3 YACTKOBMM DPO3YMHEHHSIM Ta PO3MHMBOM BOJOIO TIpCBKUX MOPiJ 1
YTBOPEHHSM Y HUX KPYITHUX XO/JIiB Ta MOPOKHUH, HA3UBAIOTh KAPCTOBUMH, 200 KapCTOM.

Kapcr 3aiimae Oinpiie 50 MiaH kM? moBepxHi 3emii. Ymepiie KapcTOBi NMpOLECH JETaabHO Oynu
BHUBUEHI Ha y30epexoki AnpiatnyHoro mops Ha uiaro Kaper nmo6imsy m. Tpiecta, 3Biaku W ofepxanu
CBOIO Ha3BY.

[HTEHCMBHOMY KapCTyBaHHIO MiANAAAI0Th KapOOHATH (BaIHAKH, Kpeiaa, T0JI0MITH), cyibdaTtu (TIIcH,
aHT1JIPUTH), TAT0IU (KaM'ssHa CLJIb).

Jlns kapcTa HEIOCTaTHHO HAABHOCTI PO3YMHHUX Topia. HeoOximHa ymMoBa pO3BHTKY KapcTa —
NepeMillleHHs] BOJM Ta IHTEHCHBHA TPIIIMHYBATICTh. 3a HASBHOCTI y BaIlHAKAaX BEJIMKOI KIJIBKOCTI
TJIMHUCTUX YaCTUHOK KapCTOYTBOPEHHS 3aTyXae€, TOMY IO TJIHMHA, 10 HAKOMUYYEThCS MPH PO3UYMHEHHI
KapOOHATHUX MOP1J, TAMIIOHYE TPILIMHM 1 POOUTH MOPOAN BOJIOHETTPOHUKHUMH.

Po3unHeHHs TipChKUX MOpPiA MOXe BiIOyBaTHCh SK Ha IMOBEpPXHi, Tak 1 Ha TauMOuHI. BHUHUKaIOTH
XapakTepHi (opMH NOBEpXHI KapCTOBOrO penbedy — O0po3HH, rpeOeHi, BUpBHU 1 T.i1H. BUHUKHEHHS
MTOPOYKHUH MPUBOAUTS JIO MPOBAJIB BHUIIEIIEKAYNX TTOPII.

Bes cucrema migzeMHux ¢opMm KapcTa po3BHUBAa€EThCS A0 0Oa3uca eposii micueBoi rigporpadivyHoi
Mepexki. OnyckanHs 0a3zuca epo3ii BUKJIMKA€E 3HIKEHHS PIBHS KapCTOBUX BOJ 1 PO3BUTOK HOBOI MEpexi
MOPOKHHUH BiJIIOBITHO 0 HOBOTO Oas3uca epo3sii.

BunyxyBaHHS BOJ10I0 KapOOHATHUX TOPIJ MPOXOAUTH 3 YaCOM BiIHOCHO €J1abo 1 MoBiIbHO. Tomy mif
Yac OIIHKHU TaKHX IMOPiJ TOBOJUTHCSA YPAaXOBYBATH YK€ iICHYIOUHMI B HUX KapcT. Y Tilci Ta KaM'sHii coi
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PO3UMHEHHS MPOXOAMTH MIBHJIKO 1 KAapcT MOXKE PI3KO IporpecyBaTH (Ha MPOTA3i TEpMiHY CIIyXOU
CIIOPYIH).

3axou 1010 3ar00iraHHs PO3BUTKY KapcTa.

1. JInst HenoMyeHHS MOTaaH s B KapCTYI0Ui TipChKi OPOAM TAIMX Ta TOMOBUX BOJI:

- IUTaHYBaHHS TEPUTOPIi (3a0€3eUEHHS CTOKY BOJIH );

- CIIOPY/IKEHHS 3TUBOBOI KaHaJIi3allii;

- IOKPUTTS OTOJICHUX ITOBEPXOHb KHUPHOIO TIIMHOIO, IIEMEHTHUM PO3YMHOM, ac(alibTyBaHHS Ta iH.;

- YIAIITYBaHHA APEHAKHUX MEPEXK.

2. 3MIIHEHHST KapCTYIOUMX MOPiJ HArHITAaHHSAM Y TPILIMHHU PiAKOTO CKJa, TIMHUCTHX Ta IEMEHTHHX
PO3YHHIB, TAPSUOTO OITyMY.

8.5. Mopo3He 31uMaHHsI

IIpu nmpomep3aHHI IIMHUCTHX IPYHTIB, NOCTYNHHUX JUIsl MPOHUKHEHHS B HUX BOJOIM, B YMOBAax
HEMOJKIIMBOCTI 361/IbIICHHS TXHBOTO 00'€MY, PO3BHBAETHCS THCK, AHANONIUHMII THCKY HabyxaHHs. Moro
BenmmunHa Moxe nocsratu 100 — 200 xIla. ITpu BiacyTHOCTI Oropo/KeHb BiAOYBA€ThCS 30UTBIICHHS
00'eMy TTpoMep3al0uuX IPYHTIB, SIKE HA3UBAETHCS 3[IUMAHHSIM.

VY TuX BHUIIAAKax, KOJHM THCK 3JMMaHHs MEPEBUIIYE BEIMUYUHY THCKY BiJl BIACHOI Baru IPyHTY i Baru
CTOpy/, BiAOyBaeThCsl MiJHIMAaHHS 3€MHOI TMOBEPXHI pa3oM 3 cropynamu, nmodymoBanuMu Ha Hid. Lle
migHIMaHHS BiI0OYBa€ThCS Ny)KE€ HEPIBHOMIPHO 1 IPUBOJIUTH IO YTBOPEHHS OYrpucTOro penbedy i mosiBu
TPIIIMH y CTiHAX OYIMHKIB.

VY HaiOu1bLIil Mipi MOPO3HOMY 3/JMMAHHIO HiAJAIOThCS MUIYBATi CYIJIMHKU Ta CYHICKH. Y TaKHMX
IPYHTax, sSIK rajbKa, TpaBiii, KpyNmHUH MICOK, 3JAMMaHHs HE BHHMKA€. BenuuuHa 37MMaHHs 3a 1HIINX
PIBHUX YMOB 301JIbIIY€ETHCS IPH 3MEHIIICHHI TTTMOWHY 3aJIATaHHS IPYHTOBHX BOJI.

SBure 3AMMaHHS HE CIiJ MOB'SI3yBaTH TUIBKHU 13 30UTBIICHHSIM 00'eMy BOJM IpH 11 3aMep3aHHi, X0
BOHO TE&X Mae€ Micie 1 Jano O 30UTbIIEHHS TOBIIMHU TPOMEP3JIOTO Imapy Ha BenwuuHy A0 3%. Y
JUACHOCTI MOpPO3HE 3IUMaHHS MOXE JO0CSITaTh JEeCATKIB BIJICOTKIB TOBIIMHHU Iapy 1 TOB’s3aHE 3
NepeMIIIeHHSIM BOJIOTH 13 HUKHIX IIapiB IPYHTY 10 GPOHTY MpOMEp3aHHSL.

BriuBy 3uMMOBOro 31uMaHHS Ha CTIMKICTh CHOpYA 3amoOiraioTh 3akiaJaHHAM (yHIAMEHTIB Ha
ITMOUHY, SIKa TIEPEBUILY€E 3MMOBE TPOMEP3aHHs IPYHTIB.

Jlns 3anmo0iraHHs 3MMOBOTO 3/IMMaHHs Ha LUIAXax yJAlOThCs JI0 3HMKEHHS PIBHS I'PYHTOBHX BOJ 32
JI0TIOMOro10 JIpeHaxiB. Hepigko moTpiOHO MOBHICTIO 3aMIHIOBATH Takl IPYHTH Ha JPEHYIOYi, K1 He
3MIHIOIOTh 00'€MY IIPU 3aMEp3aHHI.

8.6. 3cyBu

[Tix 3cyBOM pO3yMitOTh OiNbII-MEHII MOBLIBHE 3MIIIEHHS 3€MIISTHIX Mac YHHU3 [0 CXHITY i/l BIUTMBOM
CHJTU TSDKIHHSL.

3cyBM MaroTh MiCIle y THX BHIAJKax, KOJM BUHUKAIOYl 3 THX YM IHIIUX NMPUYMH y Maci IPyHTY
noOnM3y yKOCYy 3CyBHI (IOTHYHI) HampyXEHHs CTalOTh BUIIMMH 32 HANpPYXEHHS, SKHUM MOXe
MPOTHCTOSITU TPYHT.

3CyBH 3aBXKAM 3arPOXKYIOTh yCIM BHIAM IHXEHEpPHHX cropya (ILISIXH, MOCTH, CIIOPYIU Ha CXHIAX,
cenuuia OIS MIHDKKS CXUIIIB, CTIHKM KOTJIOBAHIB NP OyIIBHUIITBI).

[Tix gac ouinku cridikocti (M. M. MacioB) yci cXuiu HiApo3AUIAI0Th Ha TPU OCHOBHI TPYNH: CXHIIN
3HOCY, CXHJIN OOpYIICHHS, CXWIH HAaKOTTMYCHHSI.

Bracnifok aii pi3HMX 30BHIIIHIX ()akTOpiB (BOAA, JiJ 1 T.J.) BIIOYBAa€EThCS BUPIBHIOBAHHS CXMJIIB, 110
BeJle 10 YTBOPEHHS CXWiiB 3Hocy. Lli cXuiam MaroTh MEBHI 3amacu CTIHKOCTI. SIKIIO CXWJM MiAJaroThCsS
3cyBaM abo0 1M 3arpoKyIOTh I1i SBUIIA, TO BOHU BITHOCSATHCS JI0 TPYIU CXUIIIB OOPYIICHHS.
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[Ipu HakonmuueHHI OIS MITHDKXKS CXWIIB NPOAYKTIB PYWHYBAHHS TIPCBKUX IOPiJ YTBOPIOIOTHCS
CXWIA HAKOMMYCHHS. SIK 1 CXWiM OOpYIIEHHS, BOHHM 3HAXOJAThCSA B CTaHI TPAaHUYHOI PIBHOBAaru.
Benukoro HeOe3Mmekor € oYl OCHIMA — PyXOMi HAKONMUYEHHS KPYIMHOYJAaMKOBHX TPOMYKTIB
BHUBITPIOBAHHS.

[IpryrHYM NOPYIIEHHS CTIMKOCTI CXHMITIB MOYKHA MTOJAUIMTH HA JIB1 BEJIUKI TPYIIH:

- 301IbIICHHS aKTUBHUX 3CYBHHUX CHJI;

- 3MEHIICHHS CHJI OIIOPY CXMUIIB.

[aKonm obuaBa 1i (hakTopH IiF0TH BOJHOYAC.

301IbIICHHS] aKTUBHUX 3CYBHUX CHJI MOXXE OyTH BUKIHMKAHE 3BEICHHSAM Ha CXWJIAX I1HXCHEPHHX
CIIOpPY/, BIJCHUIIKOIO KaBaJIbEpiB, 30UIBIICHHSIM MacH CaMoOi TOBINI (HANpUKIAA, MPH OOBOJHEHHI),
3pOCTaHHSIM KPYTU3HHU YKOCY.

3HWKEHHS CUJI OTIOPY MOKe OyTH BUKJIMKAHE 3MEHIIICHHSIM MIIHOCTI IPYHTY a00 3MEHIIIEHHAM 00'eMy
YTPUMYIOUHX Mac.

daktopu, 37aTHI BHUKIMKATH IIi 3MiHH, JOCHTh YHCENbHI Ta pisHOMaHiTHI. Cepex HHX CYTTEBE
3HA4YCHHS MAIOTh MPOLIECH BUBITPIOBAHHS, SIKi CIIPHUSIIOTh YTBOPEHHIO TPIIIUH 1 3HIKEHHIO OMOPY IPYHTIB
3cyBy. [loBepxHeBi BoaM MOpIB, PiYOK Ta 03€p MiIMHUBAIOTH ITiIOMIBY CXHMIIY 1 YTBOPIOIOTH 3allaJnHYy, HaJI
SKOI0 CXWJI HaBUCAa€ (3MEHIICHHs 00'€eMy YTPUMYIOUHX Mac). BamBy pojib y 3HIKEHHI CTIMKOCTI
CXWJIIB BiJITparOTh MiA3€MHI BOJH, SKi MOXKYTh PO3YHHATH 1 BUHOCUTH YaCTUHKHU IPYHTY IIiJl ITiIOIIBOIO
CXWJIY 1 TAKUM YMHOM BUKJIMKATH 3CyBH Cy(PO31HHOro moxo pkeHHs. CTIMKICTh CXUIIIB MOXKE 3HU3UTHUCH
TaKOX BHACIIJOK TiAPOCTATHYHOTO THUCKY BOAU (sIKa 30UIbIIye Iif0Yi 3CYBHI CHUIIH), JOJATKOBOTO
3BOJIOKEHHSI MAaJIOBOJIOTUX IOpiJ aTMOC(EpHUMH Ta TOCIOAAPCHKHMMU BOJAMH, TOCHOJApChKOL
TISUTBHOCTI JIOAMHU (TIOJUBU, TOCHOJMAPUYMNA BOAOCKH[, OYAIBHHITBO Ha CXWIJIaxX, MiCIYKAa CXWIy MpU
OyMiBHHIITBI IIJISXiB, PO30PIOBAHHS TEPUTOPIi), BIUIMBY CEHCMIYHUX SIBHII Ta iH.

Jlnist po3poOKH MPOTU3CYBHUX 3aXOJiB BAXKJIMBO 3HATH OCHOBHI ()OPMH MOPYIICHHSI CTIMKOCTI YKOCIB
Ta cxuiiB. dopma 3cyBy € HaACIIIKOM CYKYIHOCTI psiiy (akTopiB MPUPOJAHUX OOCTABUH: HEOTEKTOHIKH,
KJIIMaTy, T€OJIOTTYHUX OCOOJIMBOCTEN CTPYKTYpPH TOBLIl CXWITY, 1H)KEHEPHO-TEOJOTIYHHUX BIIACTUBOCTEH
I'PYHTIB, TAPOTe0JIOriUHUX OCOOIMBOCTEN BOIOCTOKY, PEKUMY I'PYHTOBUX BOJ 1 T.A. BusBNeHHS npuunH
3CYBY J103BOJIsI€ HAUOUIBIT €(h)eKTUBHO OOPOTHUCS 3 HUM.

V 3a5eXHOCTI BiJl NpU4uH 3cyBiB M. M. MacnoB Buaiise Taki GOpMH MOPYLIEHHS CTIMKOCTI CXUIIB:

- oOBanu Ta BUBaIM (puc. 8.3, a) BUHUKAIOTh Y )KOPCTKUX MOPOJAX MPU KPYTUX YCTyMNax i pO3BUHYTIN
TPIIIMHYBATOCTI;

- 00pymIeHHs 13 3pI30M 1 00OEpPTaHHSIM BUHUKAIOTh HA CXWJaX, Kl CKIAJeH! TIIMHUCTUMHU TPYHTAMHU 3
JIOCTaTHHO OAHOPITHOIO Oym0BOT0. JIiHIT 3pi3y YKOCY MalOTh KpUBOJIiHIHHUN 00puc (puc. 8.3, 0);

- CKOJI mpu mpocigaHHi (puc. 8.3, B), 0OyMOBIEHHI BHUIAaBIIOBAaHHSAM 13 TOBIII YKOCY abo 3 Horo
OCHOBHM CJTA0KUX PO3M'SKIIEHHUX IMOPiJ MPOCiarounx abo po3MOPOKEHUX I'PYHTIB, BUTIKAHHSM 13 CXUITY
T1APOIMHAMIYHO HECTIMKHUX MiCKIB - IUTUBYHIB, XIMIYHOIO Cy(O3i€l0;

- 3CcyB CKOB3aHHs (puc. 8.3, I') Ma€ SICKpaBO BUPAXKEHY IOBEPXHIO CKOB3aHHA 13 3HAYHUM KyTOM
naaiHHsA y Oik cxuiry. CKoB3aHHS BiIOYBA€ThCA MO MAJIONMOTYKHUX TJIMHUCTHX IpOLIapKax, KOHTAKTY
JIBOX WIApiB, JIHISAX TEKTOHIYHMX PO3JIOMIB. BupimanabHy poib TYT 3aBKIH BiJirpae BUBITPIOBAHHS Ta
3MOYYBAHHS BOJIOIO TIOBEPXHI CKOB3aHHS;

- MOKPUBHI 3CYBH CIOB3aHHs (pHc. 8.3, 1), 3a SIKUX pOJIb MOBEPXHI CKOB3aHHS BUKOHYE IOBEPXHS
KOPIHHUX TOPiT;

- obmuBaHHs (puc. 8.3, €) BUHUKAIOTh MPHU MEPEMIIIEHHI M0 CXUIYy CHJIBHO 3BOJIOKCHHUX 3EMIISTHUX
Mac, sKi 3a XapakrepoM Oym3bki A0 cemo. YacTo BiOyBalOTHCS y MICISX BHXOJIB I'PYHTOBUX BOJ-
JDKepe.

3axoau 1mono OOpoTbOM 31 3cyBaMHM MOXXYTh OyTHM HampaBieHi fK Ha 30€peXeHHs, Tak 1 Ha

MOJITIIEHHS TPUPOTHUX BIACTUBOCTEH 1 HANPY>KEHOTO CTaHy IPYHTIB.
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Pucynok 8.3 — OcHoBHI (opMu MOPYIIEHHS CTIHKOCTI 1 Aedopmariii cxuiiB: a —o0Baju, BUBaiu; 0
— 00py1eHHs 13 3pi3oM Ta 00epTaHHSIM; B — CKOJI MPHU MPOCIJaHHI; I — CKOB3aHHS; J — IMOKPHUBHI
3CyBHU (CIOB3aHHs); € — OOIUMBaHHS;, | — nuIsIX; 2 — KaHal; 3 — piuka; 4 — 3CyBHHII IenroBil

30epeXeHHI0O MEXaHIYHHX BJIACTUBOCTEH TIPYHTIB CHPHUSE PETYIIOBAHHS TIOBEPXHEBOIO CTOKY
(ymamryBaHHS 31MBOBOi KaHaji3alii, HAripHUX KaHaB, MNPOTUQIIbTpaLliiHEe OJsITraHHS YKOCIB),
3armo0iraHHs BUTOKY 13 BOJOMPOBIIHAX Ta KaHATI3AIHHIX MEPEXK.

Jlnist 30epeKeHHsT HApYKEHOTo CTaHy YKOCIB HEJIOIMYCTHME ITipi3aHHs X MPH BIAIITYBaHHI NUIAXIB;
BEJIMKE 3HAUCHHsS MaloTh Oepero- Ta JHOYKPIIUIIOBAJIbHI pOOOTH B MeXax AUISHKH, IO NPHIArae a0
CXWJTy AHA piku a6o Mops. HenomycTuMo 3BOIMTH BaKKi CIIOPYIM B MeXKaX BEPXHbOI YACTUHU CXHJIIB Ta
no01M3y IXHBOT BEpXHBOI OPOBKH.

[TominmuTy MexaHIuHI BIACTUBOCTI I'PYHTIB Ha CXWJII MOXHA 3a JIOIIOMOIOI0 OCYIIEHHS (ApeHax,
eJIeKTpoocMOC, BumamtoBaHHs). [1[00 3MIHUTH HampyXeHH CTaH TOpiJ, IO CKIAJAl0Th CXUJIH, B
CTIPUSITIINBY CTOPOHY KOPHCHO 3MEHIINTH KPYTU3HY YKOCIB. Y THX BHIIaJKaX, KOJH BUIAIUTH ITOPOJIH 3
BEPXHbOI YACTMHHU HEMOXJIMBO (IIPU HASIBHOCTI TUX YU 1HIIUX CHOPYA), pOOISATh 3aBaHTAXKEHHS HUKHBOI
YaCTUHU CXWIY HOpOJaMH, $IKI JOCTaBJISIOThCA 3 Kap'epy. [ns yTpumaHHS TIPYHTIB Bl 3CYBY
3aCTOCOBYIOTH HIAMIPHI CTIHKHU, YAEPKYI0Yl MaJIbOB1 KOHCTPYKIIil, aHKEPHI IPUCTPOI.

8.5. 3pyumieHHs ripcbKuX nopia

BuiimMaHHS KOPUCHUX KOMAIMH 13 HaJp 3eMJli BUKJIMKA€E MOSABY MOPOKHUH y TOBIIAX TIPCHKUX MOPIJ.
TosiBa BUPOGIEHNX MPOCTOPIB CIPUUMHIOE ONYCKAHHS BHIIEIEKAUNX IipCHKUX mopia. Moro Ha3uBaroTh
3pYIICHHSIM.

Ha mnoBepxHi 3'iBisieTbcsl MyibAa 3pYyLIEHHS — KOPUTONOAIOHAa HM3MHA, PO3MIpPH SKOi B IUIaHI
MEPEBUIIYIOTh pO3MipH BUPOOIEHOTO TIpocTopy. OTXKe, BIUIMB 3pYIICHHS MEPEIAcThCS YBEPX i MSSIKUM
KYTOM.

3pylIeHHs TipChKUX TOpif y OLTBIIOCTI BUIMAIKIB HE € MPOILECOM OOBaNlIOBaHHS SKOTOChH iX 00'eMy,
BOHO MPOSIBIIIETHCS Y BUTIISAI BUTHHY IJIACTIB.

BenuuuHa OCiflaHHs 3eMHOi TMOBEPXHi B MexaX MyJbIU 3pYIIEHHS HEOJHAKOBA. li MakcMManbHa
BeIMYMHA (B LEHTPAIbHIA YaCTHHI MyJNbIW) aocsrae Ha JloHGaci mpu monoromy 3ajisiraHHI IUIACTIB
50—60% moTyXHOCT1 BUPOOJIEHOTO IJIacTa, a MpU KpyTomy (KyT majaiHHs Ouibiie 45°) — 30—50% Tiel
K TIOTYKHOCTI.

XapakTtep 3pyIIeHHs TIPCHKUX MOPiT BU3HAYAETHC:
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- IOTYXHICTIO IIapy KOPUCHUX KOTIAJIUH;

- MapaMeTpaMu MPOCTOPY MiI3EMHOT BUPOOITKH;

- KyTOM 3CYBY T1pCHKUX TIOPIT;

- CTYIICHEM 3aIIOBHEHHSI BUPOOITKH TOPOXKHBOIO TIOPOIOKO TICIIs 3aBEp-IIICHHS J0OYBaHHSI,
- TEOJIOTIYHOIO CTPYKTYPOIO MOPiJI, IO NEPEKPHUBAIOTH BUPOOKY;

- IIBUKICTIO BUIMKH 1 3ac00aMi BUPOOHHIITBA POOIT.

TpuBamnicTe mporecy 3pylIeHHs 3eMHOI MOBEPXHI, SIKUH MPOSIBISETHCS SIK Y BEPTUKAIBHUX, TaK 1y
TOPU3OHTAIBHUX JAedopMallisix, 3aleXUTh TOJOBHUM YHMHOM BiJ TNIMOMHU PO3POOOK 1 MOXe OyTH BiA
JEKUTBKOX MICSIIB /10 IEKITBKOX POKIB.

[Ipu npoekTyBaHHI OYIWHKIB Ta CHOpPYA Yy paliOHaxX TIPHUYHMX PO3POOOK Tpebda ypaxoByBaTH
MOJKJIMBICTh BUHHMKHEHHSI 3HauHUX jaedopmarniii nmx cnopya. OcimaHHS cropyl, IO 3HAXOASTHCS B
LIEHTPAIbHIA YacTUHI MYJIBAM 3pYIIEHHS, BigOyBaeTbcs OulblI-MeHIl piBHOMipHO. Cropyau, Mo
3HAXOISAThCS B MEXaxX 30BHIIIHBOI YaCTUHH MYJbJH, 3a3HAIOTh HEpiBHOMIpHHX nedopmariid. [Ipu
pPO3poO0Il KPyTONAJIal0uMX IUIACTIB 3'SBISIFOTHCS JIOCHTHh 3HAYHI TPINIMHA HAa 3€MHIA TIOBEPXHi, SKi
MOKYTb IPU3BECTH JI0 TOBHOTO PyHHYBAHHS CIIOPY/I.

KOHTPOJIbHI 3AIITUTAHHA

1. I1{o Take iHXkeHEepHO-TeooTiuHi mponeck? IXHi OCHOBHI 0COOIMBOCTI.

2. SIxi (axkTOpH BHUKIMKAIOTH YIIITBHEHHS IPYHTIB BHACHIIOK 30UIbLIEHHS TUCKY? SIK mpoxoauthb
yIIITbHEHHS?

3. 1o po3yMitOTh i MpociatoyuMu rpyHTaMu? SIki IpyHTH A0 HUX BiIHOCSTHCS?

4. le B YKpaiHi po3MOBCIOJKEHI IPOCiIatodi IpyHTH?

5. Ha3BiThb OCHOBHI XapaKTEPUCTUKH MPOCAAKOBOCTi IPYHTIiB. IxHA (isuuHa CcyTh, cHocobu
BU3HAYCHHSI.

6. [IpyunHu IpoCcaKOBOCTI JIECOBUX I'PYHTIB. DaKTOpH, SIKI COPUYMHSIIOTE BUHUKHEHHS IPOCIIaHHS.

7. Buau 3aMouyBaHHs MPOCIJAI0UUX IPYHTIB 1 MOXKIIMBI (POPMHU 3BOJIOKEHOT 30HH.

8. Ilo Take siBUIle HAOyXaHHA? Y SKUX I'PYHTaX BOHO BUHUKA€E?

9. XapakTepucTUKH HaOyXaHHS Ta 3CIJJaHHS TTTMHUCTUX IPYHTIB.

10. 1o Take cydosia? Ii Buan.

11. Sky poboTy BUKOHY€E MexaHI4Ha cyo3isi? 3axou O60POTHOH 3 HELO.

12. ByniBHHMITBO Ha 3aKapCTOBAaHMX TEPUTOPIAX. SIK BOHO 3aJIEKHUTh BIA CTYNEHS PO3YMHHOCTI
ripCchbKUX nopia?

13. o Take miuByHu? Y yomy noJssirae HeOe3neka 3ycTpiyl 3 IUIMBYHAMU IpU Oy IBHULITB1?

14. B skux rpyHTax BUHUKAE MOPO3HE 3qUMaHHA? SIK 3aneXuTh IIHMOMHA 3aKiagaHHs (QyHIaMEHTIB
BiJl ILOT'O SIBUILA?

15. SIxi OCHOBHI YMOBH, IPUYMHH Ta (GAKTOPU BUHUKHEHHS 1 PO3BUTKY 3CYBiB PI3HHUX THIIIB?

16. OnuiIiTh OCHOBHI 3aX0AM Ta 3aCO0H, K1 3aCTOCOBYIOTHCS JJIsl cTaOLIi3aIlli CXUIIIB MPH Aii pi3HUX
(akTOpiB CIIOB3aHHSI.

17. OcHOBHI TUIIH 3CYBIB 1 OPMU pebe(Y 3CYBHUX CXUIIB.

18. 1o Take 3pyiIeHHs TipChKUX TOpia?

CAMOCTIVHA POBOTA

PO3A1JI 3. IHHKEHEPHA I'EOJIOI'TA

Tema 6. IHZKEHEPHO-T'EOJIOI'TYHI AABUIIA I ITIPOHECH
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[Ipu omnparfoBanHi 1€l TeMu 3100yBad OCBITH TOBHHEH BUBYMTH TakKi MUTAHHS, BHUKOPUCTABIIU
mitepaTypHi mpxepena [1], c. 79-89:

Pyx nopio i3 cxunis. Cenegi nomoku, ymosu ix ymeopenus. 3acobu 6opomvbu 3 cenegumu nOmMoKAMU.
Ob6eanu i ocunu. Ymoeu nepecysanns. 3eacaioui i oitoui ocunu. Kypymu. 3cysu. Ymosu sunuxnenms
3cysis. 3acobu bopomvbdOU i3 3cyeamu. Ocobrusocmi OydisHuymea 6 30Hi 3cysis. Jlecu i necosi
tpyumu. Ilpocadounicmo. Tunu nocadounux rpyumie. Memoou oyinKu npocado4HOCMi 1eCcOo8UX
rpyumis. ByOisHuymeo na necosux npocaodoyHux IpyHmax.

Kapcm, ymosu pozeumxky. Kapcm axmuenuil i nacusnuii. Ymosu 0y0ieHuymea y Kapcmaositl 30Hi.

Inusynu i cyghosia. Ipupooa naueynis. Cnpaesoichi i ¢hanvuuei naugynu. Ilugynu sk ocnosa dydisens i
cnopyo. byoisnuymeo na nausynax. Cyghositini npoyecu.

Biuna mepznoma. Bidomocmi npo eiunomepsni rpywmu, ix enacmueocmi i micys nowupenHs. Buou
3A82AHHS GIYHOMEP3IUX PYHMIG. 30umanms Ipynmy, noaoi, nposanu (mepmokapcm). Ocobnusocmi
0yoieHuymea 8 ymosax eiunoi mepznomu. Hacunwui tpynmu, éuou nacunuux ipyumis. byoienuymeo
HA HACUNHUX TPYHMAX.

3AIIMTAHHA U1 CAMOKOHTPOJIHO:

1. Illo Taxe imxeHepHO-Teonoriuni mpouecu? IXui 0CHOBHI 0COOIMBOCTI.

2. SIxi akTopy BHKIMKAIOTH YHIUIBHEHHS IPYHTIB BHACIIIOK 301bIICHHS TUCKY? SIK BinOyBaroThCs
VINUTbHEHHS?

3. 1o po3ymitoTh mix mpociaroduMu IpyHTaMu? SIKi IpyHTH 10 HUX HaJIeKaTh?

4. ]Jle B YkpaiHi MomupeHi npocigarodi IpyHTu?

5. HasBiTb OCHOBHi XapaKTEpPUCTHKHM IIPOCaJKOBOCTI IPYHTiB. IXxHA @i3MuHa CyTh, cHOCOOHU
BHU3HAYEHHS.

6. IIpuumHM MPOCAIKOBOCTI JIECOBUX IPYHTIB. PaKTOPH, AKI CHPUUMHAIOTH BUHUKHEHHS MPOCITaHHS.

7. Buau 3amouyBaHHs IPOCIAAIOYUX IPYHTIB 1 MOXIINBI (POPMU 3BOJIOKEHOI 30HU.

8. Mo Take siBumie HaOyxaHHs? Y SIKUX IPYHTAaX BOHO BUHHUKAE?

9. XapakrepucTuku HaOyXaHHS Ta 3CiaHHS TIIMHUCTHX TPYHTIB.

10. o Take cydoszisa? Ii Bumu.

11. Sxy poOoTy BukoHye MexaHiuHa cydo3is? 3axoau 60poThOu 3 HElo.

12. byniBHUIITBO Ha 3aKapCTOBAHUX TEPUTOPIAX. SIK BOHO 3alie)KUTh BiJ] CTYNEHS PO3YMHHOCTI
ripchKux nopia?

13. [{o Take mumByHU? Y YoMy moJisirae HeOe3meKa 3ycTpiyi 3 IITUBYHAMU NPH OyiBHUITBI?

14. B Axkux rpyHTax BUHHKA€ MOPO3HE 3AUMaHHA? SIK 3a1eXuTh rMuOKUHA 3aKiIaJaHHs (PyHIaMEHTIB

BIJ LILOTO SIBHIIA?

15. SIki OCHOBHI YMOBH, IPUYMUHU Ta PAKTOPU BUHUKHEHHS 1 PO3BUTKY 3CYBIB PI3HUX THUITIB?

16. OnuuIiTe OCHOBHI 3aX0/JM Ta 3aCO0M, SIK1 3aCTOCOBYIOTHCS JJIs CTa0LI13allli CXUIIIB MPH Jii PI3HUX
(hakTOpIB CIIOB3aHHS.

17. OcHOBHI TUIH 3CYBIB 1 popMu perabedy 3CyBHUX CXUITIB.

18. o Take 3pylIeHHs ripCbKUX MOPia?

PO3 AL 4. TIPUPOJHI BOJAU I OXOPOHA HABKOJIMIIHBOT'O CEPEJOBHUIIIA
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Jleknis1 9. Tema /7. IPUPOJHI BOJIHU I OXOPOHA HABKOJIMIIHBOT'O CEPE/IOBHUIIIA

9.1. 3araJjbHi BizoMocTi Mpo 0XOPOHY NPHUPOTHUX BOJ

HaBkonmiHe cepenoBuiie BKIOYae B ceOe yci €IEMEHTH MNPUPOJIU, y TOMY YHCII 1 3MiHEHI
TISUTHHICTIO JIFOJWHU. BUKIIIOYHO BENMKHI BIUIMB Ha HOro ¢opMyBaHHS HaJalOTh MPUPOIHI BOIH, SIK
MOBEPXHEBI, TAK 1 MiA3EMHI.

VY Hamiil kpaiHi TpOBOJATHCSA TUIAHOMIPHI TiAPOreosIOriuHl Ta 1HXKEHEPHO-TEOJIOTIUHI JOCITIKSHHS
IUIs. BUBYCHHS BIUTUBY JiSUTBHOCTI JIIOAMHU HAa HABKOJUIIHE CEPEIOBUINE, B TOMY YHMCII 1 HAa MPUPOIHI
Boau. ChopMyBaJIoCsi HOBE HANpAaBIEHHS Y TiPOreoJorii — TEXHOTEHHA TiIpOreosoris, sKa BUBYAE
3MiHY B HaBKOJIMIITHEOMY CEPEIOBHILII IT1]] BIUIMBOM TPUBAJIOl €KCILTyaTallii BOAOTOCIOAAPCHKUX CUCTEM.

Buxopucranns, 30epekeHHS 1 BIATBOPEHHS MPUPOJIHUX PECYPCIB, BKIIOYAIOYW 1 MPUPOJHI BOJIH,
PErJIaMeHTYEThCS 1 3HAXOAUTHCS 1] KOHTPOJIEM JIEP>KaBHUX OpraHizarfiil.

Y [Ousx OXOpOHW TPICHUX IMJI3EMHUX BOJA, 3a00pOHSETHCA (32 PIAKUM BUKIIOYCHHSIM) iX
BUKOPUCTaHHA Ui TOTpeO, HE MOB’S3aHUX 3 TOCHONAPCHKO-TIUTHUM BOJOMOCTa4aHHsAM. [lomryk i
PO3BiIKa Mi3EMHUX BOJ JJIsi BOJOIOCTAYaHHS, a TAaKOXX OYpIHHS OKpEMHUX EKCILTyaTal[iiHUX Ha BOIY
CBEpJIOBHH BUKOHYIOTHCS TUTBKHU 3 JI03BOJIY TEPUTOPIAIbHUX I'€OJIOTIYHUX YCTAHOB 1 32 IMOTOJKCHHSM 3
OpraHamMH CaHITapHOTO HATJIATY.

OxopoHa MPUPOTHUX BOJI CTA€ BAKIUBOIO MPOoOJIeMO0 cydacHocTi. [1ii OXOpOHOI BOJA PO3YMIIOTh
3aKpiIJIeHy B 3aKOHOJABCTBI CHCTEMY JEP)KaBHHX Ta CYCHUIbHHMX 3aXO[IiB, CHPSIMOBaHy Ha 3armo0iranHs
3a0pyJHEHHIO, 3aCMIYE€HHIO, BUYEPIIAaHHIO BOJ Ta OpraHizalii paiioHaJbHOTO BHUKOPUCTAaHHS BOJHUX
pecypciB Ui 3aJ0BOJICHHS TOTpe0 HapOJHOTO TOCHOoJapcTBa 1 3a0e3MeUYeHHs MaTepialbHHUX,
€KOJIOT1UHUX 1 KyJIbTYPHO-03/I0pOBYMX IHTEPECIB HACEJICHHS, a TAKOX Ha JIIKBIJAIlil0 HEraTUBHUX SIBUIIL 1
TMOJTIITIIICHHS CTaHy BOJI.

3a0pyIHEHUMH BU3HAIOTHCS BOJHI O00'€KTH, SIKIIO CKJIAJ 1 BIACTHBOCTI BOAM 3MIHWJIMCS B PE3yJIbTaTI
BIIUBY a00 BHUPOOHUYOI JISIBHOCTI YM MOOYTOBOTO BHUKOPHCTAHHS HACEJIEHHSIM /10 TaKOTO CTYIEHS,
KOJMU BOJHI OO0'€KTHM CTalOTh YAacTKOBO a00 TMOBHICTIO HENPUIAATHUMHU JUIsl OJHOTO 3 BHUJIB
BOJIOKOpUCTYBaHHA. Jlxepena 3a0pyJHEHHS MOXYTb OyTH PI3HUMH - 11€ 1 HEOUHINEHI CTI4HI BOIH, 1
HEMpaBUIIbHE 3aXOPOHEHHS PaJi0aKTUBHUX BIIXOMIB, 1 CKUIU 3 cyldeH Hadtu. Dakt 3a0pyAHEHHS BOJ
BCTaHOBIIOEThCS a00 iHcnekTopamu JlepskaBHOi ekosiorigHoi iHcmekuii MiHekosorii Ykpainu, a0o
MOCaIOBUMHU 0CO0aMH CHEIialbHO YIIOBHOBAXEHUX OPraHiB 1HIIUX MiHICTEPCTB Ta BiIOMCTB BIAMOBITHO
IO IX KOMIIETEHII].

[1ix 3acMiYE€HHSAM PO3YMIETHCSI IPUBHECEHHS Y BOAHI 00'€KTH CTOPOHHIX MPEAMETIB 1 MaTepiaiiB, L0
IIKIJUIMBO BIUIMBAIOTh Ha cTaH BoJ. lle Moxke OyTu aepeBuHa, Kopa, OyliBeIbHE CMITTS, METAIOOPYXT,
1HII1 BUpOOHKY1 abo moOyTOoB1 BiAX0oaAU. B gaHoMy BUManKy sIKICTh BOJ 3MIHIOETHCS ITOCTYIOBO, ajle HE
JI0 TAaKOTO CTYIEHS, 110 BOAHI 00'€KTH HE MOXYTh OyTH BUKOPHMCTaHI 3a MPU3HAUYEHHSIM. 3aCMiu€HHS B
Nepuly Yepry BIUIMBA€E HA PYCIJIO PIUOK 1 MEPEIIKOIKAE CYIHOIIIABCTBY.

BuyepnanHa xapakTepu3yeTbCsi a00 KIIbKICHUM 3MEHLICHHSM MPUPOJHUX 3araciB BOOU Y
BOJIOMMHMIIAX 1 JDKepeslax BHACTIOK HENpPaBOMIpHUX il a00 X NPUPOIHMX CTUXIHHHMX SIBUI, YU
3HaYHUMU SKICHUMH 3MiHaMHU B Pe3yJIbTaTl XIMIYHOTO, pajiallifHOro 3a0pyaHEHHs JO TaKOro CTYIEHS,
10 BOJIa HE MOKe OyTH BHKOPHCTaHA JJIsl BOJOKOPHCTYBaHHSA. B OCTaHHbOMY BHITQIKy BHUEpPIIAHHS €
BUMIOK (opMOrO 3a0pymHEHHS BOJOWMUIN. J[7s1 OXOpOHW BOJ BiJl BHYEPHAHHS BCTAHOBIIOIOTHCS
BOJIOOXOPOHHI 30HH, a TaKOX 3/IIHCHIOIOTHCS JIICOMENIOPAaTUBHI, IPOTUEPO3iiH1, TIIPOTEXHIYHI Ta 1HII
3aX0[TH.

[Tepenik OCHOBHHX BOJIOOXOPOHHHUX 3ax0jiB nmoaano y Bomnomy koxaekci (BK) Ykpainu (po3gin IV),
SKUP MICTUTh yCi OCHOBHI 3aXOJH, IIO BUMpaBaanu cebe Ha mpakTwii. Jleski OXOpOHHI 3aX0AH € 1 B
iHImMX npaBoBux npunucax BK Ykpainu.

3axogaMu, COpsIMOBAaHUMHU Ha OXOPOHY BO/, €:
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- BU3HAYCHHS TEPUTOPIH 31 CrieliaTbHIM BOJOOXOPOHHUM PEKUMOM KOPUCTYBaHHS;

- 3aX0/IM 11010 OXOPOHU BOJ Y TIPOIIeCi BAPOOHUYOI Ta 1HIIOT TOCIIO-AapChKO1 MisUTBHOCTI;

- 3aXO0JId IIOJI0 3armo0iraHHs MIKIAJIMBUM disIM BOJ Ta aBapisM Ha BOJHHMX O0'€KTax 1 JIKBIAaIi ix
HACJIIKIB.

Jlo 4ncna OCHOBHHMX BOJOOXOPOHHMX 3aXOIB BIJHECEHI: YTBOPEHHs BOJOOXOPOHHUX 30H (cT. 87 BK
VYkpainn), npuOepeXHUX 3aXUCHHX CMYT, 30H CAHITapHOI OXOPOHH, CMYT BiJIBEICHHS, TEPUTOpii Ta
00'€KTH TIPUPOTHO-3ATIOBITHOTO (HOHTY, OEPETOBUX CMYT BOJHUX IIIJISXIB TOMIO (TaK, BOJIOOXOPOHHI 30HH
YTBOPIOIOTHCS JJII HAMOLIBII CIPUATINBOTO PEKUMY BOJHUX OO'€KTIB, @ TaKOX 3MEHIICHHS KOJHBAHb
CTOKY B3JIOBX PiK, MOPiB, HABKOJIO 03€p, BOJOCXOBHII] Ta 1HIIUX BOJOWMHII]); OOMEXKEHHS TOCIIOAAPCHKOT
JISUTBHOCTI B IPUOEPEKHUX 3aXMCHUX CMYyrax HaBKOJIO BOJOMMHMII Ta Ha OCcTpoBax. Ha oXopoHy BOIHUX
pecypciB CIipsIMOBaHi 1 Jesiki 3a00pPOHHI MPUMKCH — 3a00pOHa BBEJICHHS B IO MIAMPUEMCTB, CIIOPY/ Ta
1HIUX 00'€KTIB, 10 MOXXYTh BIUTMBATH HAa CTaH BOJM; 3a00pOHA CKHJIAHHS y BOJHI 00'€KTH BIIXOIIB 1
CMITTsI; 3a00pOHa MiANPHEMCTBAM 1 TpOMaJsiHaM 3a0pyAHIOBATH, 3aCMIYyBaTH IMOBEPXHI BOJ103a00DiB,
JbOJIOBOrO IMOKPUBY BOJOMMHUIL, a TAaKOX MOpIB, iX 3aTOK, JIMMAaHIB BUPOOHHYMMH, NOOYTOBUMHU Ta
IHIIMMU BiIXOJaMHU, CMITTSIM, Ha() TOBUMH, XIMIYHUMH Ta IHIIMMU 320Dy THIOIOYMMH PEYOBUHAMH Ta iH.
OxpeMuM HarpsiMOM OXOPOHH BOJI € 3a0e31eUeHHsI BOAHOCTI PIYOK, 3a00iraHHs iX BUCHAXKEHHIO. 3 III€0
METOI0 3aKOHOJIABCTBO Tepe0oayace 3/11HCHEHHsT KOMITJICKCY 3aXO0/iB, IO BKJIIOYAE:

- CTBOPCHHS MPUOCPESIKHUX 3aXUCHUX CMYT;

- CTBOPEHHS CIIeLiai30BaHUX CIYXKO MO AOTIIALY 32 piyKaMu, IpUOEPEeKHUMHU 3aXHUCHUMH CMYTaMu,
TIPOTEXHIYHUMHU CIIOPYIaMU Ta MiATPUMAaHHSA iX Y HaJIeKHOMY CTaHi;

- BIOPOBAKEHHS IPYHTO3aXHCHOI CUCTEMH 3eMJIEpPOOCTBA 3 KOHTYPHO-MENIIOPATUBHOIO OpraHi3alli€io
TEePUTOPIl BO03200DY;

- 31iCHEHHSI arpOTEXHIYHUX, arpoJIiCOMENIOPATUBHUX Ta TAPOTEXHIYHUX MPOTHEPO3IHNHUX 3aX0IiB, a
TaKOX CTBOPEHHS JUI OPTaHi30BaHOTO BiJIBOJY IMOBEPXHEBOTO CTOKY BIAMOBIAHUX CIOPYJ (BOAOCTOKH,
MEePENyCKH, aKBEAyKH TOIIO) MiJ 4Yac OYIIBHMIITBA 1 EKCIUTyaTaiii NUISIXiB, 3aJI3HUIL Ta I1HIIUX
1HKEHEpHUX KOMYHIKaIli;

- BIPOBADKEHHS BOJI030€pIrarounX TEXHOJOT1H, a TaKoXK 3/11HCHEHHS 1HIITNX BOJOOXOPOHHUX 3aXO/IiB,
nependadyeHuX 3aKOHOJABCTBOM, Ha MiAMPUEMCTBAX, B yCTAHOBAX 1 OpraHizallisfix, po3TalllOBaHUX Y
OaceiiHi piuku;

- CTBOPEHHS T1APOJIOTIYHUX MaM'ITOK IPUPOJIU TOIIO.

3 MeTOor0 3an00IraHHs MIKIUIMBIN i1 BOJ MalOTh B)KMUBATHCS CHELIaIbHI 3aX00H, a CaMe:

- 3aly’)KeHHSI Ta CTBOPEHHS JIICOHACA/DKEHb Ha MPUOEPEKHUX 3aXMCHHUX CMyrax, CXwjax, Oaikax Ta
sapax;

- OyIIBHMUIITBO MPOTHEPO3INHUX, TAPOTEXHIYHUX CIOPYH, 3€MJISSHUX Ba-JiB, BOAOCKU/IIB, 3aXHUCHHUX
nam0, BOJIOCXOBUIII-PETYIISITOPIB;

- CIIOPY/KEHHS APEHAKY;

- YKpiIJIeHHs OeperiB TOoLIO.

9.2. Ixxepesia i Buau 3a0pyaAHeHHS] TPHPOTHUX BOJ

OCHOBHMMH JIKepenaMH 3a0pyAHEHHs IPUPOJTHUX BOJ € IPOMUCIIOBI CTIYHI BOAM, KOMYHaJIbHI CTIYHI
BOJIM, CLIIbCHKOTOCIIOAPChKI CTOKU, HaTa 1 HAQTOMPOAYKTH, TOBEPXHEB] CTOKU Ta aTMOC(EPHI OMaIu.

MaxkcumanbHa KUIBKICTh 3a0pyIHEHHs MOTpaIuiie y MPHUPOJIHI BOIM 3 MPOMHUCIOBHUMM CTIYHUMHU
BOJIaMHU, SIKI MalOTh PI3HUHN CKJaja Ta Benuki 00’emu. KoMyHanbHO-OOYTOBI CTOKH XapaKTEpU3YIOThCSA 3
OJHOTO OOKYy BHCOKMM BMICTOM IOKMBHUX PEUYOBHH, HEOOXITHMX POCIMHAM, ajie 3 IHIIOro OOKy —

BMICTOM MUIOYHX 3ac00iB, (hekaiii, XBOpoOOTBOPHUX MIKPOOPTaHi3MiB, S€Ib TeIbMIHTIB TOIIO. CTOKM 3
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CUIBCHKOTOCIIOIAPCHKUX YTiIb MICTATh MiHEPAOTHI Ta opraHiuHi noOpuBa. IIoBepXHEBHil CTiK BHOCHUTH
3a0pyIHIOIOU1 PEYOBHHH B PIYKU Ta 03€pa 3 3eMeJlb, K1 MiTAI0ThCs epo3ii (BeuKi Ta IpiOHI MiHEpaIbH1
YaCTUHKH), B PE3y/bTaTl YOTO 3IIHCHIOETHCS OOMUTIHHSI PIYOK Ta 3aMYJIIOBaHHS O3€p Ta BOJOCXOBHIIL.
BopoiiMu 3a0pyIHIOIOTECS TaKOkK aTMOC(HEPHUMH OIajaMH, iKi BUMHUBAIOTh TPOMUCIOBUHN 1 MOOYTOBHIA
Opya 3 TEPUTOPIN MiATPHUEMCTB, TIPHUYUX BUPOOOK, MICHKHX BYJIHIIb.

Hus npuknamy, 3a 2003 pik y BojoiimMu YkpaiHu mnorpanmwio mnpubnu3Ho 850 TucSsd TOHH
HaTONPOAYKTIB, MUJTBHOH TPUCTA TUCSY TOHH CyNb(}aTiB, MUTbIHOH YOTUPUCTA TUCSY TOHH XJIOPHIB, CTO
TPUILATH TUCAY TOHH amiaky, CIMIECST Bl TOHHH HITPATiB, TUCSYA TPUCTA TOHH 3ai3a, COPOK CIM TOHH
uHKY, 30 TOHH MiJli, 23 TOHHU HiKeN0 1 15 TOHH XpoMy.

Haii6impI po3moBClOKEHUMH 3a0pyIHEHHAMH BOAHUX pkepen € Hitputu (mo 2 I'JIK — rpannyHo-
JOMYCTUMHUX KOHIeHTpalii), penomu (mo 16 I'AK) 1 vadronpoayktu (mo 10 I'’IK), cnonyku miai (mo 11
I'’IK), muaky (o 10 I'/IK), mapranio (mo 50 I'JIK). Koni-ingekc (quB. mm. 12.1) Boau JeCATKIB MaIuX pik
VYkpainu csrae Bia 2 10 20 tucsy. By aHTponoreHHoro (akropa Ha BMICT a30TY B 3arajJbHOMY 3MICTi
MiHEpAIBHOTO a30Ty B IIOBEPXHEBHUX BOJAX ACIKHX PiK cKianae 92%.

OcCHOBHMMH JDKepenaMu 3a0pyIHCHHS IMiI3EMHUX BOJ € OaceiHH MOOYTOBHX 1 MPOMUCIOBUX CTOKIB,
TUISTHKA CKJIQJyBaHHS BiJXOJiB, 3a0pyIHEHI BOJIM MOBEPXHEBHUX BOJOWMMUII, HECIIpaBHA KaHai3amiiHa
Mepexa, HaIMipHEe 3aCTOCYBaHHS TOOPHB Ta OTPYTOXIMIKAaTiB.

9.3. I'izporeoJioriudi yMmoBH oprasizaiii 30H caHiTApHOI 0XOPOHU NPUPOIHUX BOJI

30HM CaHITAPHOI OXOPOHM — II€ TEPUTOPIl 3 OCOOJUBUM PEKHUMOM, SIKI BUKJIHOYAIOTH MOKJIHUBICTh
3a0py/IHEHHs Ta TOTIPHIEHHS SKOCTI HPUPOJHMX BOA. Taki 30HM BIAIUTOBYIOTh HABKOJIO YCIX
BOM03a00piB, SKi EKCIUTyaTyIOTh TOBEpXHEBI a00 IMiJ3eMHI BOJIU JUIS TOCIOJAPCHKO-IIUTHOTO
BOJIOTIOCTaYaHHS.

[IpoekT 30H caHiTapHOI OXOPOHM CKJa/a€ HEBIJ €MHY YacCTHHY KOXHOTO IPOEKTY BOJONOCTAaYaHHS,
0e3 sAkoi BIH He Moke OyTu 3arBepikeHuH. [IpoeKT NMOBMHEH BMIILYBaTH YCTAHOBJIEHI MEX1 30H
CaHITapHOT OXOPOHH 1 IIEpeTiK 3aX0/IIB 3 CAHITAPHOTO 03/JOPOBJICHHS iX TEPUTOPIi.

[Topsimox BU3HAUEHHS pO3MIPIB 1 MEX BOJOOXOPOHHUX 30H Ta PEXKUM BEJEHHS TOCIOAAPCHKOI
JIsUTBHOCTI B HUX BCTaHOBJIeHUH cT. 87 BoaHoro koaekcy Ykpainu ta IloctanoBoro Kabinery MiHicTpiB
VYkpainu Big 8 TpaBHs 1996 p., [ToctanoBoro Kabinery MinictpiB Ykpainu Big 18 rpyans 1998 p. N 2024
3arBepakeHuit “IIpaBoBUi peKKM 30H CaHITAPHOI OXOPOHHU BOJHUX O0'€KTIB”.

30Ha caHITapHOI OXOPOHU MOBEPXHEBOTO JKEpEsia BOJOINOCTAYaHHS SBJISIE COOOI0 TEPUTOPIIO, AKa
OXOIUTIOE BOJOMMHUINE JUIsl BUKOPUCTAaHHS 1 4acTKOBO OaceilH ioro »xwuBieHHs. Ha miit Teputopii
YCTaHOBITIOETHCS PEXKUM, SIKIH TapaHTye HAAIMHUN 3aXUCT JKEpeia BOIOMOCTaYaHHs BiJl 3a0py/IHEHHS Ta
3abe3neuye HEoOXiJHI caHITapHi SIKOCTI Boau. Taka 30Ha CaHITapHOI OXOPOHHU CKJIAJAE€ThCS 13 TPHOX
MOSICIB.

[Nepiwmii mosic (TOsIC CYyBOPOT0 PEKUMY) OXOILTIOE TEPUTOPIIO y Miclli 3a00py BOJM Ta pO3TALTyBaHHS
BOJIOIIPOBIIHUX CHIOPY/ (BOJOTpUiMadi, HACOCHI Ta OYMCHI CTaHIIi1, pe3epByapH). Y Mexkax IbOro Mosicy
3a00pOHAETHCA CKUJAHHA OyIb-SKUX CTIYHMX BOJ, @ TaKOX KyNaHHs, MpaHHs OUIM3HM, BUJIOB pHOH,
BOJOMINA XynoOW Ta IHIII BUAM BOJOKOPUCTYBAHHS, IO BIUIMBAIOTh Ha SKICTh BOJAU; MepeOyBaHHS
CTOPOHHIX 0Ci0, PO3MIILIEHHS JKUTJIOBUX Ta TPOMAJICHKUX Oy[iBeb, OpraHizallis MpUYaliB IJIaBalOYHX
3ac00iB, 3aCTOCYBaHHS MECTUIUIIB, OPTraHIYHUX 1 MIHEPAJIbHUX JOOPUB, MPOKJIAJEHHS TPyOONIpPOBO/IIB,
BHJIO0YBaHHS TPaBil0 Y ITICKY, MIPOBEJACHHS THOMOTIUOIIOBAIBLHUX Ta 1HIIMX OYAIBETHbHO-MOHTAXHUX
po0iT, Oe3mocepelHbO HE TOB'SI3aHMX 3 EKCIUIyaTalli€lo, PEKOHCTPYKLIE YU  PO3IIUPEHHSIM
BOJIONPOBITHUX CHOPY/ Ta MEPEXK; MPOBEIEHHs TOJIOBHOT pyOKH JIiCy.

9.4. OxopoHa BogoiiMu1l BiJ 3a0pyAHEHb
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3a0pynHeHHs BOJIOMMHII BiAOYBA€THCS MPUPOJHHUM 1 IITYYHUM HIISIXaMU. 3a0pyAHEHHS MOCTYNal0Th
13 JIOIIIOBUMHU 1 TaJTUMHU BOJAMH, 3MHBAIOTHCS 3 OEPETiB, a TAKOX YTBOPIOIOTHCSA Yy MPOIIEC] BiAMUPaHHS
TBapUHHMX Ta POCIUHHUX OPTraHi3MiB, sIKi 3HAXOATHCS Y BOJIOWMHUIITI.

ITy4yne 3a0pyqHEHHS BOJOWMMUII €, TOJOBHUM YHHOM, PE3yJIbTAaTOM CIYCKY Yy HHUX HEJOCTaTHBO
OUYHMIIEHUX CTIYHUX BOJ NPOMHCIOBUX IMANPUEMCTB Ta HACEICHUX IYHKTIB. 3a0pyIHEHHs, sKi
MOCTYMAIOTh Y BOJOWMHUINE, Y 3AJIEKHOCTI BiJ X 00’€My 1 CKJIaay MOXYTh HaJaBaTH Ha HHOTO Pi3HUI
BIUIUB. 3MIHIOIOThCS (DI3WYHI BIIACTUBOCTI BOIH, 3’SIBISETHCSA 3a0apBlICHHS, 3amaxd Ta MPHUCMAK;
3’IBJISIFOTHCS TIABAIOYi PEYOBMHHM HA TOBEPXHI BOJOMMMINA 1 YTBOPIOIOTHCS BIAKIIAACHHS; 3MIHIOETHCS
XimMiuHu# ckian Boau (pH, BMICT OpraHiuHUX Ta HEOPraHIYHUX PEUYOBHH); 3MEHIIYETHCS Y BOJI BMICT
PO3YMHEHOTO KHCHIO BHACIIIOK MOTO BXKMUBAHHS JIJII OKUCIICHHS OPTaHIYHUX PEYOBUH, IO 3’ SIBUIIHCEH;
3MIHIOIOTBCS YMCJIO 1 BUIW OakTepiid (3’SIBJISIOTHCS MATOTEHHI), SKi 3aHOCATHCS Yy BOJAOWMHMILIC Pa3oM i3
CTIYUHUMH BoOJaMH. 3a0pyAHEHI BOJOHMHINA CTAIOTh HENPHIATHUMH JUIS MHATHOTO, a IHKOJW 1 JUIs
TEXHIYHOTO BOJIOIIOCTaYaHHs, Y HUX TUHE proa.

HasBHICTD y CTIYHMX BOJax IIKiJUIMBUX PEYOBHH TaJIbMY€ MPOLECH CAMOOYMIICHHS BOAOWMHUII. Taxi
3a0pyIHEHHS] BUPOOHUYHX CTIYHUX BOI, SIK CIPKOBOJIEHB Ta CYIb(ian, 3M1HCHIOIOTh OTPYTHUI BIUIMB Ha
XKUBI oprani3mMu. KpiM TOro, BOHM € HECTINKHMMH y BOJHOMY CEPEIOBHIII, OKUCIIOIOTHCS 32 PaxyHOK
PO3UMHEHOTO Yy BOJi KHCHIO, MOPYIIYIOUH IIMM KHCHEBUI peXUM BomovmMumia. J[o TakMx ke TSHKKHX
HACJIJIKIB TMPUBOJUTH BHUMYCK y BOJOHMUINA (EHOJMICTKHX CTIYHMX BOJI, 30KpeMa CTIYHUX BOJI
ra3oreHepaToOpHUX CTaHIIIM, XIMIYHUX 3aBOJIIB, @ TAKOX IMIAMPUEMCTB IMAariepoBOi TPOMHUCIOBOCTI.

9.5. PexkyabTHBAallisl TEPUTOPIii, NOPYLIEHUX AiATbHICTIO JIOAMHH

Po3BigyBaHHS KOPUCHMX KONAJIMH 3yMOBIIIOE 3a0pyIHEHHS TIPYHTIB COJIbOBUMU IJIMHUCTUMHU
pO3YMHAMH, SKi BUKOPHMCTOBYIOThH IIiji 4ac OypiHHSA CBEPJIOBHMH. IPYHTH IIpU LOMY 3aCOJIOKOTHCS 1
3a3HAIOTh OCOJIOHIIOBaHHA. Aule HaifHeOe3leuHime 3a0pyJHeHHS BiIOYBAa€TbCs TOMI, KOJMH i3
CBEpPJUIOBUHU (DOHTAHYIOTh a3, HATa UM 3aCOJIEHI TPYHTOB1 BOJH.

[TinzeMHe 100yBaHHS KOPHUCHUX KOIAIMH CYIMPOBOKYETHCSI CTBOPEHHSM TEPUKOHIB 1 TEPUKOHHUKIB,
B sIKl CKJIQJal0Th MyCTy nopoay. I1il HUX BiABOAATH 3HAUHI MJIOLI POAIOYMX IPYHTIB. BojgHa Ta BiTpoBa
epo3ii 3MILIYIOTh 3 HUX JIPiOHO3EeM, HEPIJKO 3a0pyAHIOI0YN HABKOJIUIIHIO TEPUTOPII0 TOKCUYHUM ITHJIOM.
TepukoHM BYriUIbPHUX IIAXT CaMO3aropsioTbcs 1 poKaMmu 3a0pyJHIOIOTH MOBITPS OTPYWHHUMH Tra3amH.
OcianHs BUPOOJIEHUX WITPEKIB CIPUUYMHIOE IIPOBAJIM HAa MOBEPXHI IPYHTY, 1110 BUJIyYatOTh JIJaHY TUIOILY 3
CLTBCHKOTOCTIOTAPCHKOTO BUKOPUCTAHHSI.

Ane HalOlIbIIEe MOPYIIYETHCS IPYHT NMpU AOOYBaHHI KOPUCHUX KOMAJIMH BIAKPUTUM CIIOCOOOM. Y
TaKoOMYy pa3l IiJl BiIBAJIA WIyTh BEJIMKI TJIOMII CITBIOCITYT1/1b.

Binkpure n00yBaHHS KOPHCHHMX KOMAJWH HPU3BOJUTH JI0 ICTOTHOTO IMOTIPIIEHHS €KOJIOTI4YHOT
cuTyanii sSK Ha BHMJOOYBHUX MIANPHEMCTBAX, TaK 1 Ha HaBKOJIMIIHIX Teputopisx. [lopymeHHs
T1IPOJIOTIYHOTO PEXKUMY HA OJHUX TEPUTOPISIX MPU3BOJUTH JI0 BTPAT IPYHTOBUX BOJI HA IHIIMX, a TAKOX
710 MIATOIUIEHHS Ta 3a00JI0ueHHs IPYHTIB 1 miarpyHts. [1ig yac 0OBifoBaHHS BITPOM TEPHUKOHIB 1 Bi/IBaTiB
PO3KPUBHUX MOPiA MOBITPs 3a0pyAHIOETHCS MUJIOM Ta razaMu. BojsHI MOTOKHM 3HOCATH MyXKi MOPOAX B
rizporpadiuny mepexy. [Ipu npomy 3a0pyaHIOIOTbCS OaKOBI i pIUKOBI TOJUHH, 3aMYJIIOIOTHCS CTaBH,
piku, o3epa, ruHe puba. TexHOTeHHe pyHHYBaHHS TPYHTOBOTO IMOKPHBY 3MEHIIYE IUIONI OPHUX 3E€MEIb.
JloOyBaHHSI KOPUCHUX KOMAJIUH BIIKPUTHM CIIOCOOOM MOTpeOye MEHIIUX BUTPAT, HUK IIAXTHUM. Tomy
yacTka J00yBaHHS BIOKPUTHM crocoboM craHoBUTh 40-45% 3arampHOro, TIAMOMHU Kap €piB
nepeuiyoTh 100—150 M, a B KpuBomy Po3i — 700-800 metpis.

Bynb-sike OyIiBHUITBO BHBOJMTH 13 CIIBCHKOIOCHOJAPCHKOTO Ta JICOBOIO KOPUCTYBaHHS IIEBHY
YaCTUHY 3eMeNb. 3 PI3KUM 3pOCTaHHAM ypOaHizalii BeIMKI IUIONI CUIBCBKOTOCIIOJAPChKUX YTiIb
BIIBOJIAITH MiJI MiChKE Ta MpOMHUCIOBe OyaiBHULTBO. [lopymryeTscst OynoBa IpyHTY 1 IpU CHOPYKEHHI
pi3HUX KOMYHiKaIiii — ra3o-, Ha)To-, BOAOIPOBO/IIB, JIiHIH eJIeKTporepeay.
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XapakTtep BiIHOBJICHHS MMOPYIICHUX 3€MeIb BEJIIMKOIO MIpOIO 3aJIe)KUTh BiJ TEXHOJIOTIT mopyuieHs. I1ix
yac TUTAaHYBaHHS PEKYJIbTHUBALIMHUX POOIT TEXHOJIOTIS TMOPYIIEHHS MOXe OyTH 3MIHEHa 3 METOI0
BHKOHAHHS 36MJICBIIOPSTHUX POOIT.

PexynpTuBaIii miaiararoTh yci 3emili, IO 3a3HAIOTh 3MiH Y penbedi, IPYHTOBOMY ITOKPHBI,
MaTEepPUHCHKUX Ta MIACTHJIAIOYMUX MOPOJaX, sIKi BiMOYBAarOThCA a00 ByKE BIAOYNHCS y Mpoleci TIpHUYHX,
Oy/iBEeIbHUX, TiIPOTEXHIYHUX, T€O0JIOTOPO3BIAYBAIBHUX Ta iHIIUX poOiT. Ciif peKyIbTUBYBATH TAKOXK
€po/JIoBaHI IPYHTH, a 3a BIJNOBIAHMX YMOB ILISXOM 3EMIIFOBAaHHS — KaM SHUCTI MiCls 1 3eMyi 3
HETrJTMOOKMMHY Ta HU3bKO-TIPOAYKTUBHIUMH I'PYHTaMHU.

OcHOBHE 3aBJaHHs PEKYJIbTUBALl MOJATAE B TOMY, 100 BUKOHATH KOMIUIEKC CIICHIaJIbHUX POOIT i
3axO0/IiB, JIOBECTH MOPYIICHI 3eMJIi JI0 CTaHy, MPUAATHOTO ISl iX BUKOPUCTAHHS y CLIIBCBKOMY, JTICOBOMY,
pUOHOMY TOCIIOAAPCTBAX, JJIsl TIPOMHUCIOBOTO Ta KOMYHAaJIbHOTO OY/IIBHHIITBA, CTBOPEHHS TEILTHYHUX
TOCIIOJIAPCTB 1 30H BIAMOYHUHKY.

PexynbTuBaliisi Mae coriaibHe 3HAYCHHS y BUXOBaHHI OCPEKIIMBOIO CTAaBICHHS 1O TPUPOIHHUX
pecypciB, 30KpemMa 10 3eMenbHuX OararctB Ykpainu. [lignmpuemcTBa, opraHizamii Ta YCTaHOBH, IO
BUKOHYIOTh 3TajlaHi BUIIE pOOOTH Ha CLIBCHKOTOCIIOAAPCHKHUX 3€MIISX, JIICOBUX YTiIIAX, HAIAHUX 1M y
TUMYacoBe KOPHUCTYBaHHsS, 3000B’s3aHI BIIACHUMH KOIITAMH JIOBECTH IIi 3€MENIbHI JIJISHKHA 0 CTaHy,
MPHUIATHOTO JUIS IX BUKOPHUCTAHHS 33 TPU3HAYCHHSIM.

[Topymieni 3emii JAOBOJATH 0 NMPUAATHOTO CTaHy B XOJi TPHUYOAOOYBHHX Ta iHIIMX poOiT, a 3a
HEMOJKJIMBOCTI — HE MI3HIIIE SIK 32 PiK MicJA iX 3aBepIICHHS, BUKIIOYAI0UU NIEPi0]] MPOMEP3aHHS IPYHTY.

9.6. llopsiok 3ailicHeHHS peKyJIbTHBALIT

VY mporieci BiIHOBJICHHS MOPYIIEHUX TEPUTOPIM BUILISIOTH JABa €TalU PEKyJIbTHBAIlli: TEXHIYHHUH 1
010JTOT1YHHIA.

TexHiuHMI eTamn peKyIbTHBAIlIl — 1€ KOMIICKC iH)KCHEPHUX POOIT, 10 CKIIAIY SKOTO BXOJSTh:

- 3HIMaHHS Ta CKJIaJyBaHHS POIOYOro HIapy I'PYHTY 1 MOTEHLIMHO POAIOYHX MOPI;

- (dopMyBaHHS BIJBaNIB IIAaXT, Kap'epiB, a TAKOXK 'IPOBIABAIIIB;

- BUPIBHIOBAaHHS MOBEPXHi, BUIIOJIOKYBAaHHS, TEPACYBaHHA Ta 3aKpPIIJICHHS YKOCIB BiJIBaliB, OOPTIB i
Kap’€piB, 3aCUNaHHA [IaXTHUX [TPOBAIB, 3aKPIIUIEHHS IXHIX OOPTIB;

- XiMiYyHa Meniopallis TOKCHYHUX IPYHTIB;

- IOKPUTTS BUPIBHAHOI OBEPXHI IIAPOM POJIOYOr0 IPYHTY 200 MOTEHIIHHO POIOUYMX MOPIJT;

- IHXKEHEepHE BIOPAIKYBAaHHS PEKYIbTUBOBAHOI TEPUTOPII (ApeHakHA MEpeka, TI0POTH, BUI3/AH TOILO);

- BUpIBHIOBaHHs JIHA Ta OOPTIB Kap’€py MPHU CTBOPEHHI BOJOWM.

OO6csr poOIT TEXHIYHOTO €Tany peKylIbTHBAIlll 3aJ€KUTh BiJ CTaHy IMOPYLIEHUX 3€MeNb 1 BUIY
3aIlJJAaHOBAHOTO  BUKOpUCTaHHA.  J[IIsHKM,  MIATOTOBJIEHI A0  CTaHy  NPUAATHOCTI  JUIs
HECUTbCHKOTOCIIOIaPCHKOTO  BUKOPUCTAaHHS (i THapKu, BOJOWMH, NPOMHCIOBE Ta KOMYHAaJIbHE
Oy/IIBHULITBO TOIIO) MEPEeNalOThCs BIAMOBIAHUM OpraHizalisiM y BCTaHOBIEHOMY MOpsIKy. JUISHKH,
NpU3HAYEeHl IS CUIBCHKOIO 1 JIICOBOTO TOCHOAApCTBA, MICIAS TEXHIYHOIO €Taly peKyJbTHBAllii
MOBEPTAIOThCS a00 MepesaroThCsl BiANOBITHUM CLIbCHKOTOCHOJAPCHKUM YU HECLIbCHKOTOCIOJapChKUM
MiIPUEMCTBAM ISl 3M1ACHEHHS 3aXOMAiB Oi0JIOTiYHOT peKyNbTHUBAIiil i MOAANBIIIOT0 BUKOPUCTAHHS 3a
MIPU3HAYCHHSM.

3HIMaHHS POAIOYOrO Mapy IPYHTY — OOOB’S3KOBE MIPH BCiX BUAAX POOIT 13 BUAOOYBaHHS KOPUCHUX
KONaJMH, OyIIBHHUIITBA MPOMUCIIOBUX, >KUTIOBUX Ta KOMYHAJIbHHUX OO €KTIB, JOPIT 1 TIPOTEXHIYHUX
CIIOpY/, a TaKOX TPH BIABEIEHHI POJIOYMX 3€MENb MijJ TEPUKOHHHUKH, BIJICTIHHUKH, JIO)KA CTaBIB 1
BOJIOCXOBHMII[ TOIIO. 3HATUN MIAp CKJIaIyloTh a00 BUBO3STh HAa MAaJOMPOAYKTHBHI 3€MJIi, pO3MillIEH1
HernoJaliK (€po/0oBaHi, Mill[aHi, COJIOHII Ta iH.) JUIS MOAAJIBIIOTO BiAHOBIEHHS POAIOYOCTI MOPYIICHUX
3eMellb.
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I'mubuHa 3HIMaHHA POAIOUOTO LIapy BU3HAYAETHCS TITMOMHOI0 T'YMYCOBOTO IPOQLII0 IPYHTY 1 BMICTOM
y HBOMY TYMYCY. 3HIMAIOTh I'yMyCOBO-aKyMYJIITHBHUI TOPU30HT IPYHTY.

I'mibuna mapy Topdy, 1m0 3aTUIIAEThCS MPU TOPHOPO3poOKax, HEOOXiTHOTO yIsl 3a0e3TMeUeHHS
BOJTHO-TIOBITPSTHOTO Ta MOKMBHOTO PEXHMIB Ha TOP(OBHIIAX NPU PEKYIbTHBALil TOP(HOBHIL, TOBHHHA
CTaHOBUTH:

- JUI BUPOIIYBaHHA CLIbCHKOTOCIIOAAPCHKUX KyIbTyp — He MeHmie 0,5 m;

- micopo3BenieHHs — He MeHIe 0,3 m;

- BUKOPHUCTAHHS M1 BOAOHMH, CTABKOBO-PUOHHUIIBKI TOCTIOAAPCTBA Ta I iHIHMX nijge — 0,15 m.

Bionoriynmii eran pexyabTHBaLii — 1€ KOMIUIEKC 3aXOJiB II0I0 CTBOPEHHS CIPHUSTIUBOTO BOTHO-
HOBITPSHOTO Ta TIO)KUBHOTO PEKUMIB I'PYHTY IS CIIbCHKOTOCIIOJAPCHKHX 1 JTICOBUX KYIBTYD.

Kommiekc 3axomiB 01070T14HOI peKyIbTUBAIIII 3€Meb I CIIbCHKOTOCIOIAPCHKOTO BUKOPHUCTAHHS
BH3HAYAETHCS (PI3MKO-XIMIYHIUMH BJIACTHBOCTIMH MIJACTEISIFOYUX IMOPiA 1 HAHECEHOT'O POJII0YOro Iiapy
rpyHTy a0o moTeHLiiHO poarodoi mopomau. Llell KOMIUIEKC OXOIUTIOE 3alpoBa/KCHHS CIBO3MiH,
HACHMYCHHX KyJbTYpaMH Ha CHAepalibHe JOOpPHBO, BHECEHHS IIJBUIICHUX HOPM OpTaHIYHHUX 1
MiHEpaIbHUX JTOOPUB, MyJIbUyBaHHS TOMIO.

Ha ninsHkax, BiBEIEHUX IJIS1 JTICOBOTO TOCIIOJAPCTBA, OCHOBHHM O10JIOTIYHUI BIUIMB Ha BiHOBJICHHS
MOPYUICHUX 3eMellb MAIOTh JIiCOHAca/DKeHHA. [Ipy miaroToBii 3eMeNbHOI MIISHKY TiJT JTICOBI KYJIbTYpH
BEpXHiil map 30arauyroTh cujepaTaMu, MyJIbdytoTh. [Ipu caiHHi BHOCATH J0OpHUBa.

KOHTPOJIbHI 3AITMTAHHA

. Ha3BiTh mapameTpu, 1o BU3HA4arOTh (hi3UYHI BIIACTUBOCTI BOJIH.

. Ha3BiTh mapamerpu, 1110 BU3HAYAIOTH XIMi4HI BIIaCTHBOCTI BOJIH.

. SIKi BUMOTH CTaBJISATHCS 0 TOCIIOAAPYO-TTUTHOT BOJIH?

. SIK1 BUMOTH CTaBJIATHCA 1O BUPOOHMYMX BO1?

. Meroau 06poOKH MPUPOTHUX BOJI.

. @akropu, 110 MPUBOASATH A0 3a0pYAHEHHS BOJOWMHUIIL.

. SIki pakTOpU BIUIMBAIOTH HA PETEHEPYIOYl MOXKIMBOCTI BOJOWMHUIIN?

0 3 N L AW N

. SIkuMu cioco6amMM 3axXMIAI0Th BOAOHMMINA BiJ 3a0pyIHEHD ?

9. IlpaBuna cnycKy CTIYHHUX BOJ| Y BOAOHMHUILA.

10. SIki B 3Ha€TE 3aX0H 3 OXOPOHU MiI3EMHUX BOJ ?

11. MoxnuBi Jpkepena 3a0pyJHEHHS MM1I36MHHUX BOJI.

12. SIxi Bumu 3a0pyAHEHHS IMiI3eMHUX BOJI BU 3HA€TE ?

13. Sxi 3ax0/11 3aCTOCOBYIOTH JIJIS TIONIEPEKEHHS 3a0pyIHEHHS i 3eMHUX BOJT ?
14. o Take 30Ha CaHITapHOT OXOPOHH ?

15. SIki Mex1 30HU CaHITapHOI OXOPOHU ITOBEPXHEBOIO JKEpEa BOJAONOCTauYaHHS?
16. SIxi Mex1 30HU CaHITapHOI OXOPOHU BO103a00PiB MiA3EMHUX BOA ?

CAMOCTIVHA POBOTA
PO31JI 4.. OxopoHa HABKOJHMIIHbOI0 Cepel0BHINA
Tema 7. OXxopoHa HABKOJIUIIHBOTO CepPeI0BUIIA
IIpu ompaifoBaHHi wLi€i TeMu 3700yBay OCBITM TMOBHHEH BHUBYMTH TaKi NMUTaHHS, BUKOPHUCTABIIU
JiTeparypHi mkepena [1], c. 89-94:
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3acanvhi gioomocmi npo 0XOpoHYy NPUPOOHUX 800. [lacepena i 6udu 3a0pYOHEeHHS NPUPOOHUX 600.
l'iopoeeonociuni ymosu opeauizayii 30H CaAHiMapHoi 0Xopouu npupoonux 600. Oxopona 6odoumuuy 8i0
3a0pyOHeHb.

3AIIMTAHHA J11 CAMOKOHTPOJIIO:

1. SIki BM 3HA€TE 3aX0AM 3 OXOPOHU MiA3EMHUX BOJ ?

2. MoxJuBi JpKepena 3a0pyIHEHHs Mi3eMHHUX BOJI.

3. SIxi Buau 3a0pyAHEHHS MiJ3eMHHUX BOJI BU 3HaeTe ?

4. SIxi 3ax0/I1 3aCTOCOBYIOTH JIJIs 3ar00iraHHs 3a0pyTHEHHIO MiA3eMHUX BOA 7

5. Ilo Take 30Ha caHITaApHOI OXOPOHHU ?

6. SIxi Mexi1 30HU CaHITapHOI OXOPOHU MOBEPXHEBOIO JHKepelia BOJAONOCTaYaHHS ?
7. SIxi Mexi 30HHM CaHITapHOI OXOPOHU BO103a00PIB IMiI3EMHUX BOJ ?

8. SIki nBa eTamy peKyJbTHBALlIT TOPYIIICHUX 3eMeJIb BU 3HAETE?

Cnucok BUKOPUCTAHOI JiTepaTypu

1. OcnoBu reonorii [Tekcr]: mociOHuMK i 3700yBadiB OCBITH OCBITHBO MPOdECiiHHOrOo
crynens: (axoBuid Momommui OakanmaBp, ykman. C.M.Janumik — Jlro6emis: BCII
«JTrobemiBepkuiit TOK Jlympkoro HTY», 2023p. — 88c.
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