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Jlata: 02.02.2022

Buknanau: Majgenbs Hatanas OJsekciiBHa

IIpenmert: ByaiBeabHi KOHCTPYKILIL

I'pynia Ne b-1 «by1iBHMITBO Ta HUBIJIbHA iHXKEHEPisD)

VYpok Ne 17-18

Tema: OCHOBU ®YHJIAMEHTIB

Tema ypoky: Knacudikamisi rpyHTIiB Ta iX BJaCTUBOCTI

MeTta ypoKy: HABYHTHCS Ta O3HAHOMHUTHCS 3 3araIbHUMHU TPUHIIUIH TOHSITTSIMH TIPO
OyniBJIi, OCHOBH MPOEKTHO1 CIIPaBH, KOHCTPYKTUBHUMH €JIEMEHTAMHU MaJIOITOBEPXOBUX
[IMBUIBHKUX OY/IiBEJIb, a CAME OCHOBAMH Ta (DyHIaMEHTaMHU.

Tun ypoxy: koMOiHOBaHUH.

X1J1 YPOKY:

Bimnosimno mo ACTY b.B.2.1-2-96 xnacudikamis rpynriB [34] ykimodae taki
O3HAKH:

e KJac — 3@ 3arajJbHUM XapaKTepoOM CTPYKTYPHUX 3B’SI3KIB (CKEJIbHI,
JTUCTIEPCHI, MEP3JIl, TEXHOTEHH1);

® Ipyma — 3a XapakTepoM CTPYKTYPHHX 3B’SI3K1B (3 ypaxXyBaHHSAM iX MIIIHOCTI);

e IiArpyma — 3a MOXOMKEHHSIM Ta YMOBAaMHU YTBOPEHHS;

® TUIl — 32 PEYOBUHHUM CKJIAJIOM;

e BUJ — 32 HallMEHYBaHHSM IPYHTIB (3 ypaxXyBaHHSM pPO3MIPIB YacTOK 1
MOKa3HUKIB BJIACTUBOCTEH);

® DpI3HOBUAM — 3a KUIBKICHUMH TOKa3HUKaMU PEYOBHHHOTO CKJIALY,
BJIACTHBOCTEH Ta CTPYKTYPH IPYHTIB.

Jlo Kmacy npupoOHux cKenvbHuX TPYHTIB HalueXaTb TIPYHTH 3 IKOPCTKUMHU
CTPYKTYPHUMHU 3B’s3KaMH (KpUCTami3aliiHUMH W 1emeHTariinumu). OTxe, I[pyHm
CKeJIbHUIl — TPYHT, 10 CKJIAJA€ThCS 3 KPUCTAJIIYHOTO OJHOTO YM JCKIJIBKOX MIHEpaiB,
K1 MaIOTh OPCTKI CTPYKTYPHI 3B’SI3KM KPHUCTAII3AI[IHHOTO TUIY (TpaHITH, KBApPIIUTH,
MIaHUKA, MapMyp, claHIll Toino). [le BucokomiiHi, MpakTUYHO HE CTUCKYBaHI IPyHTH,
KOTp1 MpHU B3a€MOJIi1 HE MOTIPIIYIOTh CBOiX BIacTUBOCTEH. [IpoTe Aesiki CkenbH1 IPyHTH 3
KpUCTATI3alIMHUMHU 3B’ I3KaMU 3HIKYIOTh CBOIO MIITHICTD 1] A1€F0 BOJIH.

V3arani k CKeJlbHI IPYHTH € HaJIMHUMH OCHOBaMH, B TOMY YHCIl U Yy
CEHUCMIYHUX palioHax.

Jo Kiacy npupoOHux  OucnepcHux TPYHTIB  BIJHECEHI TIPYHTH 3
BOJAHOKOJIOTTHMMH Ta MEXaHIYHUMHU CTPYKTYPHUMU 3B’ SI3KaMHU.

Ipynm Oucnepcruii — TpyHT, IO CKIANAEThCSA 3 OKPEMUX MiHEPAILHMX YACTOK
(3epHUH) PI13HOTO PO3MIpY, CJ1abO0 MOB’A3aHUX OJAUH 3 OJHUM; YTBOPIOETHCS B PE3yJIbTaTI
BUBITPIOBAHHS CKEJIBHUX IPYHTIB 3 HACTyIHUM TPAHCIOPTYBaHHSM TIPOIYKTIiB
BHBITPIOBAHHS BOJHUM YH 30JI0BUM IIUISXOM Ta iX BigkiamaHHs. BiH momiiserscs Ha
HE3B’s13aHUM Ta 3B’ si3aHui (puc. 3.2).
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Pucynok 3.2 — He3¢’a3ani (a) ma 36’°a3ani (0) ipynmu

Jlo He3B’s13aHUX BITHOCSTE:

— eenuxoynamkosi. BoHU ABISIOTH COOOI0 HE3B’S3aHI YJIAMKH CKEJIbHUX
HopiJI, 0 MaroTh OuIbIe 50% ynaMKiB po3MipaMu KpymHilie Bij 2 MM (11e01Hb, TajibKa,
rpaBiii Tomio). Ile moOpa ocHOBa OCKUIBKM BOHH HE IMIIAIOTHCS 3IWMAaHHIO,
MaJIOCTUCIUBI, HE PO3MHUBAIOTHCS BOJIOIO;

— nimgani. CKIa1ar0ThCs 3 YaCTUHOK KpymHicTIO Bi 0,1 10 2 MM.

3a5ie’KHO BiJI KPYMHOCTI YaCTUHOK PO3PI3HSIOTH MICOK KpynmHuUit (r > 0,5 mwm,
ounbmie Hixk 50%), cepennuboi kpymHocTi (r >0,25, 6unbme Hik 50%), api6uuit (r > 0,1
MM, Oubie HiXK 75%). UM KpynmHIMIUN 1 YUCTIMIANA MICOK, TUM OUIbIlIe HABAHTAXKCHHS
BIH MOXE€ CHpUHHATH. 31 30UIBIICHHSM BMICTY NWIYBAaTHX Ta TJIMHUCTHX YaCTOK
MIIHICTh TIIIAHOTO TPYHTY 3MEHIIYEThCA. BHACTIAOK 3HAYHOI BOJOMPOHUKHOCTI
3BOJIOKEHHS TPaBIMHUX, KPYITHUX 1 CEPEIHBOI KPYITHOCTI MICKIB MaiyKe HE BIUTUBAE HA iX
MEXaHI4Hi BJIACTUBOCTI, a MPU HACUILCHHI BOJOK MUIKUX Ta MIJIYBATHX IMICKIB OCTaHHI
CTalOTh TEKYyYMMH (TJTUBYHH), OTPUMYIOTh PYXJIHMBICTH, MPH I[bOMY 3MEHIIYETHCS IX
Hecyda 3AaTtHICTh. KpymHi i 4MCTI MICKM MPU MPOMOPOKEHHI HE 3IUMAIOThCS, JAIOTh
MIBUIIE Ta OCTATOYHE OCITaHHS 111 HABAHTAXKEHHSIM 1 € MIIIHOIO OCHOBOIO.

3B’s13aH1 IPYHTH NOJUISIOTHCS HA TIIMHUCTI IPYHTH, CYTJIMHKHU Ta CYIICKHU.

I'nunucmi — cxnafarThCA 3 YaCTUHOK KpynHicTio MeHuie HiK 0,005 mm 1
MarTh 37€OUIBIIOTO JYCKOMOAIOHY (opmy. MK iX MIHEpaJIbHUMHM YacTKaMH JIIOTh
TUKCOTPOITHO-KOATYJISIIHHI ~ Ta  KpUCTai3allliHO-KOHACHCAIIMHI  (IIeMEHTAaIIiiH1)
CTPYKTYpHI 3B’s3KH. MINHICT, HHUX 3B’SA3KIB 3aJEKHTh BiJ CTYIEHS JIUCIIEPCHOCTI
IPYHTIB, iX MIHEpPAJIbHOTO CKJIaay, IIUIBHOCTI, BOJIOTOCTI, CKJIaay IEMEHTYI0UOl
PEYOBMHM W 1HIMMX YUHHUKIB. MIIHICTh CTPYKTYpHUX 3B’S3KIB XapaKTePU3YETHCS
3uerieHHs M. CTUCIMBICTh TJIWHUCTUX TPYHTIB OUIbINA, HDK MINAHUX, a MIBHIKICTh
VIIUTbHEHHS 3HAYHO MEHINA. TOMY OCiJIaHHS CHOPYH Ha TJIMHI MPOJOBXKYEThCS JTOBTUI
yac. [x HecydYa 3/IaTHICTh 3aJIe)KUTh Bij BOJIOTOCTI.

['MUHUCTI TPYHTH MOXYTh OyTH 3 JTOMIIIKAMH MICKY — CYIICKH, CYIJIMHKU. Y
cyenunkax € Big 10 1o 30 % riMHACTUX YacTUHOK, a B cymickax — Big 3 10 10%. 3a
CBOIMU BJIACTUBOCTSIMHU III IPYHTH 3aliMarOTh MPOMIXKHE CTAHOBUIIE MK TJIMHOIO Ta
ICKOM.

Oco0MBY Tpyny TJIMHUCTUX IPYHTIB CTAHOBJIATH MPOCiOHi (JI€COBI IPYHTH).
Ile rpyHT, SKUil M1 BIUIMBOM 30BHINIHBOTO HABAHTAXEHHS Ta BJIACHOI Bard YW TITBLKH
BiJl BJIACHOI Barv MpH 3aMOYyBaHHI BOJAOI0 a0 IHIIOKI PIAMHOI0 3a3HAE BEPTHKAIbHY
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nedopmartito (TPoOCilaHHs) Ta Ma€ BITHOCHY aedopMmairiro pocimanas &l > 0,01. Jlecosi
I'PYHTU OAHOPIAHI, 00 MatoTh Oibiie Hixk 50% vactuHOK po3mipom 0,05-0,005 mm. Bonu
CKJIQJICHI 3 JIETKO- MW CepelHbO- PO3UYMHHUX COJIGH 1 MaroTh BEIMKY KIiJTbKiCTh
PI3HOMaHITHHX 3a pO3MiIpaMU MOPOKHUH, TPIIIMH, KaBepH, nop. Ilicis BojoHacHuYeHHS,
ocoOMMBO TpW ii yaapHUX abo BiOpamiiHUX HaBaHTAKEHb, IEPETBOPIOIOTHCS Y
IUIMBYHU; KOJIIp iX 37e01IbIIOTO CBITJIO-)KOBTUM, a00 CBITJIO-KOPUYHEBUM; Y CyXOMY
CTaHl Ha AOTHK OopomHHCTi. JIecoBl IpyHTH po3moBciokeHl Ha 65-70% tepuropii
VYkpainu, 31e01IbII0r0 pO3TAlIOBYIOUMCh HAa HAA3alUIaBHUX Ta BOAOIUIBHHUX Tepacax
pidok (puc. 3.3).
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Pucynok 3.3 — Cxema posminieHHs ecosux [pyHmie
3a munom npocioanus (3a [55/)

HamapyBaHHsi J1€CiB  3alle)KHO BiJ OyIOBM Ta  BJIACTUBOCTEH
PO3MOAUIAIOTH HA JABA TUMH. /{0 MEpIIOro TUMY IPYHTOBUX YMOB BIAHECEHO TakKl
TOBILII JIECOBOTO IPYHTY, J€ MPOCINAHHS BlJ] BIIACHOI Baru 3BOJIOXKEHOTO IPYHTY
He B1I0YBAETHCS A00 HE MEPEBHUILYE 5 CM; & Py> Ozq, YU Pyy<0., Y MEKAX 2 M (€
Ps¢ — NOYATKOBUIA TUCK MPOCIJAHHS; 0., — HAMPyTa BiJ BJIAaCHOI Baru IpyHry). /1o
APYroro THUIy IPYHTOBMX YMOB BIJIHECEHO Taki TOBUI, € MPOCIAAHHS BI
BJIACHOI Barv 3BOJIOXKEHOTO IPYHTY OUIbILE HIK 5 CM: py<0., Y Me€KaX TOBLII,
ska Outbmie HDK 2 M. IlepepaxoBaHl BUIIE O3HAKK J03BOJISIIOTH (haxiBLIEBI
O€3MOMUIIKOBO BHSIBUTU JIECOBMIA IPYHT 1 BYACHO BXKHUTH 3aXOJIB LI0JO
3MEHIIECHHS 400 YCYHEHHS Ha/IMIPHUX MPOC1/IaHb.

Jlo 36’a3anux TaKOX BIOHOCATH IPYHTHM OPraHIYHOTO TMOXOHKEHHS
(Mynu, canpomneini, 3atopgoBaHi, TOphu TOL0). BOHM HEOAHOPIIHI 32 CKIAAOM,
KPUXKI, MalOTh 3HAYHY CTUCIUBICTb. TOMy NPUPOAHMMHU OCHOBaMHU OyTH HE
MOKYTb.
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JIo 38’s13aHux TaKOXK BIJHOCATH IPYHTH OPTraHIYHOTO MOXOKEHHS
(mynu, canponeni, 3atopdoani, Topdu Tomo). BoHn HEOAHOPIIHI 32 CKIIAAO0M,
KPUXKI, MalOTh 3HAYHY CTUCJIMBICTh. TOMY NMPUPOJHUMHU OCHOBAMHU OyTH HE
MOKYTb.

Y KIac npupoonux mep3iux TPYHTIB YXOIATb IPYHTU 3 KPIOT€HHUMHU
CTPYKTYPHUMH 3B’ A3KaMHU.

Ipynm mep3nuii - TPYHT, IO Ma€ MiHYCOBY UM HYJIbOBY TEMIIEpATypy i
MICTUTh Y CBOEMY CKJIa[ll BUAMMI JIbOJSIHI BKJIHOUYEHHA 1 (a00) MiA-LIEMEHT Ta
XapaKTEPU3YETHCS KPIOTEHHUMU CTPYKTYPHUMH 3B'I3KaMU.

Mep3ni  TpyHTHM  TOAUISIOTBCS 3@ TEMIEPATYPHO-MILHICHUMHU
BJACTHUBOCTSIMM Ha  0araToOpiuyHOMEP3JMi, CE30HHOMEP3JMi, MOPO3HUH,
CUIIKOMEP3IUM, OXOJOMKEHUH MEP3/IHil, pO33AUMAalbHUM, TBEPAOMEP3IIHIA,
miacTUaHoOMep3nuid. [Ipr HM3BKMX TeMmeparypax [l TPYHTH MilHI W Majo-
nedopMalliiiHi, BHACIIJIOK HASBHOCTI JIbOJIOBO-IIEMEHTHHMX 3B’s3KiB. Ta rmpu
BIATaBaHHI MOPOBOTO JIbOAY TakKl 3B’S3KM CTPIMKO PYHUHYIOTBCA W MOXKYTb
BUHUKATH Je(popManii.

Jlo knacy mexuozennux (cxenvbHux, OUCNepCHuUx i mep3iux) IPYHTIB
HaJle)KaTh IPYHTH 3 PI3HUMM CTPYKTYPHUMHU 3B’SI3KaMH, YTBOPEHI B PE3yJbTaTI
TISITBHOCT] JIFOTUHH.

Texnozcenni rpynmu — NPUPOJHI TPYHTH, 3MIHEHI Ta IMEPEMILIEHI B
pe3yabTaTi BUPOOHUYOI i rOCIOAAPChKOI AISJIBHOCTI JIFOAUHU Ta AHTPOIIOI€HHI
YTBOPEHHS.

AHmMpPONozeHni  ymeopeHHa — TBEPIl BIIXOAUM BUPOOHMUOT i
rocnoJIapChbKOi  AISJIBHOCTI JIFOJMHM, B PE3yJbTaTl SIKOI BMHHUKIIA JOKOPIHHA
3MIHA CKJIaay, CTPYKTYPU Ta TEKCTypU MPUPOIHOI MIHEPAJIBbHOI UM OpraHIvuHOL
CUPOBHHHU.

Y uux TIpyHTax MoCTYNnoBO BIAOYBAarOTHCS PI3HOMAHITHI (Di3U4HI,
(13uKO-XIMI4HI, O10JIOTIYHI Ta IHIII TPOLIECH, IO BEIE, 3 OOHOTO OOKY, N0 iX
CaMOYILIJIBHEHHS, 3MILIHEHHS, a 3 JIPYyroro — 10 po3naay, Po3KJIadaHHs, a OTKe,
3HeMIUHEHHs. ToMy TakuMm rpyHTam Oulbll BIACTMBI OCOOJMBOCTI JUMCIEPCHUX
IPYHTIB.

ITuranHs 15 camonepeBipKku

1. [lo po3yMitOTh IiJ NPUPOJAHUMH Ta IITYYHUMH OCHOBaMHU (pyHIaMEHTIB?
2. o Take Hecyumii map rpyHTy?

3. Sxi Tunu rpyHTiB Bu 3naete?

4. Slka pi3HUI MIX 3B’ SI3aHUMHU Ta HE3B SI3aHUMH IPYHTAMU?

5. YKaxiTh OCHOBHI METO/Y BJIAIUTYBAHHS IITYYHUX OCHOB?

! BukoHaHUIiI KOHCIIEKT Ta 3aBJAHHS 3aB/JAHHSA HACUJIATH HA €JI.IOYTY:
maletz natasha@ukr.net !
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