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BCTYII

Jlaboparopna wuactuHa Kkypcy “Teonoris” mnepegdadyae OTpUMaHHS
CTy/JICHTAaMH 3HaHb 1 HABHMYOK, SKI TMOJICTIIYIOTh 3aCBOEHHS JICKIIHHOTO
Marepialy, a TaKOX pPO3BHBAIOTh CaMOCTIMHE MUCJICHHS Y BIAMOBIJIHHUX
MU TAHHSIX.

HaBuuku, HaOyTi Ha J1aDOpAaTOPHUX 3aAHATTSAX, BUKOPUCTOBYIOTHCS
CTYJICHTaMH T/l 4Yac MPOXOJKEHHS HaBYAJIbHUX 1 BUPOOHUYMX TMIPAKTUK,
HaANMCaHHI KypCOBUX, TUITIJIOMHHUX 1 MariCTepChbKuX pooiT.

3MICT TporpamMu BpaxoBy€ OTpUMaHl paHillie CTyACHTaMU TEOPETHYHI
3HAHHS 3araJIbHOOCBITHIX KYpPCIB 13 (13UKH, X1Mii, O10JIOTIT a TaKOX CIelialIbHi
3HaHHS 3 Oloreorpadii, 3araJibHOro0 3eMJIE3HABCTBA, TPYHTO3HABCTBA, 3araJIbHOI
€KOJIOT'11, HEOSKOJIOT1i TOIIIO.

BaxxnuBuMu 3aBIaHHIMU 1110 TTOCTAIOTh MEpe] CTYAECHTOM MPY BUBYCHHI
HaBYaJILHOI quciuInniny “I'eosnoriga’” €:

® BUBYCHHSA CKJady, OyJOBHM 1 BIACTUBOCTEH YAaCTUHM HAWOUIBII
PO3MOBCIO/DKEHUX Ta BUKOPUCTOBYBAHMX Y HApOJHOMY TOCIOJApCTBI
MIHEpaJiB 1 TIPCHKUX MOPiJ, a TAKOK METOMIB iX BUSHAUYCHHS;

® O3HAOMJICHHS 3 CY4YaCHUMHU 3HAHHSAMH IIOJ0 TE€OEKOJOTIYHUX
OCHOB CEPEOBHUINA KUTTEMISITBHOCTI;

® PO3BUTOK CAMOCTIHHOTO MHUCJIEHHS Y BIAMOBITHUX MUTaHHSX;

e peaizalis 3100yTUX 3HaHb Ha MIPAKTHUIII;

e (hopmMyBaHHS CyCHiJIbHO KOPUCHOTO CBITOTJISAY B I Tamy3i.

MeTonnuHi Marepiany A0 MPOBEACHHS JTaOOpaTOPHUX 3aHATH HAIHMCAHO
BIJIMOBIJTHO JI0 MPOTpaMHM HaBYaIbHOI AucHUIUIiHU “T'eoryoriss ” mist daxisiiis
nepmoro (6akajgaBpChbKOro) piBHA BHINOI OCBITH ramy3i 3HaHb 01 «OcsiTay

cnemiansHocTi 014  «Cepennsa ocsitay (I'eorpadis)®* Tta ramy3i 3HaHp 10

«IIpuponanui Haykmn» crerianbHocTi 101 «Exonorisny.
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MeroauyHi Matepiajiv A0 MPOBEACHHS JJadopaTOpHUX 3aHATh “‘T'eosoris
CHpUSIOTh (POPMYBAHHIO CYCHIJIBHO KOPHCHOTO CBITOTJISIAY B I Tramysi,
npodeciiiHuX HaBUKIB MallOYTHIX €KOJIOTIB Ta reorpadis.

Y MeTOomWYHMX MaTepiajax 0 MPOBEICHHS J1a0OpaTOPHUX 3aHSAThH
“I"'eonoris”” BMIIIEHO 1HCTPYKII J0 MPOBEICHHS J1a0OpAaTOPHUX POOIT, TEMHU
71a00paTOPHUX 3aHATh, TEOPETUYHI BIJIOMOCTI 3 MPOMOHOBAHUX TEM, MUTAHHS
JUTsI CaMOTIEPEBIPKH Ta KOHTPOJIIO 3aCBOEHHS 3HAHD, 3aB/IaHHS, PEKOMEHI0BaHA
JiTeparypa, 3pa3ok oGpOpMIICHHS 3BITIB PO BUKOHAHI POOOTH Ta JOBIIKOBO-
1H(OopMalliiiHi 1aHl JJ1s TPOBEACHHS JIa0OPaTOPHUX POOIT.

VY 3pa3ky odopmiieHHS 3BITIB BHUKOHAHMX pOOIT TMOJaHa METO/AMKA
BUKOPUCTAHHA METOJUYHUX MaTepialliB NP BUKOHAHHI KOKHOI J1aOOpaTOpHOI

poboTwu.



METOAUYHI ITOPA/IN 10 BUKOHAHHA JIABOPATOPHUX POBIT TA
O®OPMJIEHHA 3BITIB

JlaGopaTopHi 3aHATTS CTYACHTIB BIIOYBAaIOThCS Yy CHEIATBHO OOJIaTHAHIH
HaBYaIbHIN Jabopatopii kadenpu ekojorii Ta reorpadii. Ha mepmiomy 3aHSTTI
CTYJICHTH BHMBYAIOTh IpaBUJia 1 TEXHIKYy Oe3meku miag 4dac poboTu B JrabopaTopii,
O3HAMOMJIIOIOTBCA 3 METOJUYHOIO JITEPaTypolo i BUKOHAHHS J1aOOpaTOPHHUX
POOIT.

[licns o3HalilOMJIEHHS 3 TMpaBUJIAMU TEXHIKA Oe3neku poOOTH B XIMIYHUX
1a00paTopisax, pooJISITh 3alIMCH Y CIIEHIATBbHUX KypHAJIax 3 000B’I3KOBUM MiAMTUCOM
KO>KHOT'O CTYJCHTA.

Ha yac BHKOHaHHs JTaOOpaTOpHUX pPOOIT 3a KOXKHUM CTYJEHTOM 3aKpIILJICHO
MOCTIHE MICIIE 32 POOOYUM CTOJIOM, CTYJIEHTaM BHUIAIOTh HEOOXIAHI MaTepiaiu i
oOnanHanHa. OOnamHaHHA Ta TPWIATU MICTATBCA y  Mexax Jjabopatopii ud y
CHemiaibHO BHJIEHUX MNpuMinieHHsIX. HeoOXimHui XiMIYHMHA TOCYJ 1 pEaKTHBH
CTYACHTaM BUAAIOTh O€3M0CEPETHBO Mepea MOYaTKOM JIaDOpaTOPHUX 3aHSTh.
3ax0oIWUTH B NPUMIILIEHHSI HAaBUYaJIbHOI JlabopaTopii Ta nepeOyBaTH B Hill CTYJEHTH
MaloTh MIPABO JIMIIIE 3 JO3BOJY BUKJIaga4ya abo Jab0paHTiB.

VY 3ommti s 1abopatopHUX POOIT 3aMUCYIOTHCA yC1 OCHOBHI BHU3HAYEHHS 3
TE€MU POOOTH Ta MOPSAOK 11 BUKOHAHHS.

3BIT BUKOHAHOI J1abopaToOpHOi PoOOTH ODOPMIIIETHCS Ha JTUCTKAX (Gopmary
A4 1 ckagaeTbes 3: TUTYJIBHOI CTOPIHKH, OPSAKY BUKOHAHHS pOOOTH 3 OCHOBHUMU
3aBJJaHHSIMHU 1 X PO3B’sI3aHHSAM, OCHOBHUX BUCHOBKIB 13 JJa00paTOpHOI pOOOTH.

[licns BUKOHAHHS Ta BiANMOBIIHOTO OGOPMIICHHS, JlabopaTopHa poOoTa
MOJTAETHCS J0 3apaxyBaHHsS HA HACTYIMHOMY JJAOOPATOPHOMY 3aHSTTI. 3apaxOBY€EThCS
TUIBKY TICJIS 3aXUCTY.

JlaGopaTtopHa poOOTa BUKOHYETHCS 1HAMBIAYalIbHO KOKHHUM CTYIAEHTOM IIij
KEpiBHUIITBOM BHKJIaJla4ya B ayAUTOPHUN Yac.

SIKo y cTyneHTa BHMHUKAIOTh TMUTaHHS 3 BUKOHaHHsS, odopmiieHHS abo

3aXHUCTy JabopaTopHOi poOOTH BiH Ma€ BIJBIAyBaTH KOHCYJIbTallli BHUKIaJada B
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M03aayANTOPHUN 4Yac, TEPMIHU SKUX BH3HAYCHI PO3KIAJAOM BiAMPAIfOBAHb
1abopaTOPHUX POOIT.

BianpaitoBanHsi OpOMyIIEHUX 3aHATh MPOBOJUTHCA B 4Yac BiJNpPaIIOBaHHS
nabopatopaux poOiT. [IpomyieHe 3aHATTS BBAXAETHCS BIAMPAIbOBAHUM, SKIIO
CTYJICHT CaMOCTIMHO BHMKOHAaB 1 3aXHMCTHUB JabopaTopHy poOOTy Ha sKidi He OyB
MPUCYTHIH.

3axucTy 1a60paTOpHUX POOIT BiIOYBAIOTHCS MOCTYIIOBO MPOTIATOM CEMECTPY.

VY BuUIaJIKy HEBUKOHAHHS J1ab0paTOpHOiI POOOTH UM HE3a0BUIBHOIO ii 3aXUCTYy
CTYJIEHT NepepoOJIse ii Ta TOBTOPHO 3aXUILAE.

CtyzaeHT, sSsIkiii He BAKOHAB BUAaCHO BCIX J1a00OpaTOpHUX poOIT a0 HE 3aXUCTUB
iX 710 moyaTKy eK3aMEeHallliHOI cecii, He MOMYyCKAa€eThCs JO CKIAJaHHS 3ajiKy Ta

ICIIUTY 3 II€T AUCLUIUIIHH.



JIABOPATOPHA POFOTA Ne 1

Tema. Buznauennsi MopQoJIoriyHuX 03HAK i PI3MYHMX BJIACTHBOCTE MiHepaJiiB

Mema po6omu: HaBUUTHCS BU3HA4aTH MOp(oIOriuHi O3HaKu 1 (i3U4HI
BJIACTUBOCTI MiHEpaJIiB.

Mamepianu ma o61a0nannA: KONEKIIi MiHEpaliB, YMOBHA IIIKajla TBEPAOCTI
MiHEepaliB, COJISIHA KUCIIOTA.

TeopernuHni BizomocTi
Mopddostoriuti o3Haku MiHepaJiB

Koxxuuit minepan Mae meBHI MOpQoOJOTiyHI (30BHIMIHI O3HAKHU) 1 (i3UUHI
BJIACTUBOCTI, SIKI BH3HAYAIOTHCS YMOBAaMH YTBOPEHHS, XIMIYHUM CKJIAJOM 1 HOro
KpucrtanorpapiyHoro O0ynoBor0. CyKyNHICTh IIMX O3HAaK 1 BJIACTUBOCTEH A€ 3MOry
BU3HAYUTU MiHEpal Oyb-sSKOIro Kiacy.

Mop@dosnoriuHi 03HaKu — 1€ 30BHIIIHIN BUIJISA MiHEpainy 1 popMu, y AKUX BiH
nepedyBae y mpupo/i. Jlo ¢pi3udHuX BJIACTUBOCTEM HAJECXKUTH KOJIP MIHEpay 1 KOJIp
pucku (ToOTO KOJIip HOro y MOpoIIKy), OJUCK, MPO30PICTh, TBEPAICTh, CIIANHICTD,
3]I0M, MMUTOMA Maca, a JJIsi OKPEeMUX MiHepaJllB — MarHiTHICTh, CMaK, 3aKUITaHHS BiJl
consgHoi kucnoTu. [loTpiOHO mam’siTaTu, IO JAEsKi O3HAaKM 1 BJIACTHBOCTI €
MOCTIMHUMU JJI MiHEpaITy, 1HII MOXKYTh 3MiHIOBaTHUCS. Tak, HAMPUKIIaJl, TBEPIAICTh—
IIe TOCTiHA BJIACTUBICTH JJIS OaraThbOoX MIHEpaTiB, TOJl SK 3a0apBiICHHS, OJUCK
TOILIO MOXYTh 3MIHIOBATUCSA, TOMY HEOOXI1JHO BpaxyBaTH MPU BU3HAUYECHHI MIHEpaTy

BCIO CYKYITHICTh MOP(OJIOTTYHHUX O3HAK 1 (PI3UYHUX BIACTUBOCTEH.

30BHILIHIN BUIJISIA MiHepaJIiB
Po3pi3HAI0TH IeKibKa THIIIB MiHEpaIiB 32 30BHIIIHIM BUTJISIOM.
3epHucTi MmiHepaau. Bonu cknagarotbes 3 Ap1OHUX, MPUOIU3HO OJJHAKOBHX 32
PO3MIPOM KpPHCTAJIIB, OJJTHAKOBO PO3BUHYTHX Y JIBOX HampsMmax (Cipka, OJiBiH, aBriT,
KaJIBIIUT).
TonuyacTi, BOJIOKHUCTI i mpu3MaTH4Hi MiHepaJ M, KPUCTAIU SIKUX PI3KO

BUTATHEHI B OJJTHOMY HampsIMKy (poroBa oOMaHKa, TiIc, a30ecT).



IInacrtunyacri, aucryBati MiHepaau. BoHu cCkIagaroThCs 3 KPHUCTANiB,
CKOPOYEHUX B HANPSMKY OAHi€T OCl (CTUIIOCHYTI B OJIHOMY HaIpsIMKY) — 1€ CIIOAA,
TaJIbK, XJIOPHUT.

CyuisibHi, a00 npuxoBaHi KpucTajdiyHi MiHepanu. BoHu cknanaroThecs 3

nyKe JApIOHMX KpHUCTaliB, BHAMUMHUX TUIBKM TI1J MIKPOCKONOM. 30BHIIIHBO II€

OJIHOpiJIHA Maca 3 TJIAJKOI TIOBEPXHCH — MAarHe3uT, JIMOHIT, XalllleJI0H,
ILTAr1OKJIa3H.
OouitoBi MiHepaaum — 1e aMopdHi Tina, IO CKIAJAIOTLCA 13 IIUIBHO

YIAKOBAHUX C(EepoilaJbHUX 3€peH, SKI MalTh IMIKAPIYMYACTO-KOHUEHTPUYHY
OynoBy (remaTut, onan).
JIBiliHMKM | TPIiHMKHM — B3a€EMHO 3pOIIEHI 100pe opOopMIIEHI BA — TpHU

KPUCTAJIN MIHEPAJIIB TIIICY, TATITY, OPTOKJIA3Y, TIPCHKOTO KPUIITAIIIO TOIIIO.

®Di3n4HI BJIACTUBOCTI MiHepaJIiB

[Io6 posmizHaTH MiHEpajau 3a 30BHINIHIMU O3HaKamu, Tpeba 3HAaTH (i3UUHI
SIKOCT1 KOKHOT'O MiHEpay.

Koaip minepany nyxe pisHOMaHiTHUI. BiH 3ameXuTh BiJ XIMIYHOTO CKJIAYy,
pO3TallyBaHHs aTOMIB 1 HOHIB y KpPUCTaJIlYHIN IpaTil Ta HE3HAYHUX XIMIYHUX Ta
MEXaHIYHHUX JIOMIIIOK.

[{rM MOSICHIOETRCS T€, 110 OJMH 1 TOM caMUil MiHEpaJl Ma€ pi3He 3a0apBIICHHS.
Hanpuknag xopyHI Mae Kojip OUIMM, >KOBTHUM, 3€J€HUM, CUHIA, KOPUYHEBUH,
yepBoHMi. BojHouac, nBa pI3HMX MiHEpaJd MAalTh OJHAKOBE 3a0apBJICHHS
(poxeBuit rirc, pokeBuit raiit). € 6e3KoMipHI MiHepalu (TIPChKUN KPHUIITAb, TANIT,
icnaHAchbKUU 1mmar). ICHyloTh MiHEpaqu 3 TOCTIMHUM 3a0apBIICHHSIM: MIPUT —
30JI0TUCTO-’KOBTUH, MaJIaXIT — 3€JI€HUH 1 TOLIO.

Pucka minepajiy. ¥V neskux MiHEpasliB 4acTO KOJIP MOPOIIKY € 1HIIKUM, HIXK
KoJip mmMartka. Hampuknanm, miHepan TIpUT B IUIOMY IIMAaTKy Ma€ 30JI0THUCTO-
KOBTHH KOJIIp, a B TOPOIIKY — 3€JCHYBaTO-4OpHUU. J[7s BU3HAUEHHS KOJIHOPY
NOPOIIKY 3BHYAMHO MPOBOASITH MIHEpPAJIOM MO MIOPCTKIM (apdopoBiii MmoBepxHi.

Sxio minepan M’ axmuii Big hapdopy, Ha OCTAHHROMY 3aJIHINAETHCS PUCKA, 3a KOO
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1 BU3HAYAIOTh KOJIp MOPOUIKY MiHepany. | ToMy 4acTo mpu BU3Ha4Y€HHI TOBOPSATH HE
PO KOJIp MOPOIIKY, a PO PUCKY MiHepany. B 6araTbox BHUMagkax KOJip PUCKU €
XapaKTEpPHOIO O3HAKOI0 JJig BU3HAUYEHHS MiHepamiB. | TomMy Ha HBOro moTpiOHO
3BepHYTH yBary. MiHepaiu, B SIKUX TBEpPAICTh BHILNA 3a (papdhopoBy IMIACTHHKY,
PHUCKH HE JAIOTh 1 IpanaroTh IIACTHHKY.

Bauck minepaay. birickoM Ha3uMBarOTh 3JaTHICTh MOBEPXHI MiHEpaay Pi3HOIO
MipOI0 BiOMBATH CBiTII0. BCi MiHepanmm 3a OJUCKOM MOMUIAIOTHCS HA TPH TPYIIH:

1. I3 meTaneBUM OJIMCKOM, MIOBEPXHSI SKUX Y BIIOUTOMY CBITJII Haraaye OJucK
CBIXKO 0OpO0OJIEHOT MOBEpPXHI MeTany. 3a3BUYail Takuil OJHMCK MAarOTh MIHEpaiu, y
CKJIaJll SIKUX € MeTau (TPUT, MarHETUT, TAJICHIT Ta 1H.)

2. 13 MeramononioHUM a0 HaMMiBMETAJICBUM OJUCKOM, IIOBEPXHS SKHX
Harajaye OJIMCK OKMCIIEHOI MOBEPXHI METAly: BIH CTa€ ThbMSHILINNA, MEHII SICKPABHIA,
HIK Y MIHEpaJiB 3 METaJIeBUM OJMCKOM (Tpadit, reMaTHT).

3. Minepanu 3 HeMeTanaeBUM OckoM. TyT BUAUISIIOTH Taki BUAM OJUCKY:

— anAMa3Hull — SICKPaBUid, CUIIbHUH, ICKPUCTHUH (aJIMa3, IMHKOBAa OOMaHKa);

— nepaamympoeuii — 3MIHIOE CBOIO IHTCHCHBHICTh Ha OKPEMHUX IUISHKaX
MOBEPXHI MPU 3MiHI KyTa MK JIPKEPEJIOM CBITJIA 1 TOBEPXHIO MiHEpally (CIt0/1a, TaabK
Ta 1H.);

— CKAAHUN — Harajaye OJUCK TOBEpXHI Ckja (MOJhOBI IIMAaTH, KBapil,
XaJIEeA0H);

— woeKoeucmuil — MNOJIOHUN 0 OJMCKY IIOBKOBMX HHUTOK (a30ecT, rimc,
poroBa oOMaHKa);

— JCUpHUIl — TIOBEPXHsI MIHEpaJly HEHAaue 3MallleHa KUPOM (Ha 37I0Mi1 KBapiry
TOIIO);

—Mamoeuii — TIOBEPXHS MIHEpaJiB He OMUIIUTH (OOKCUT, KAOJIHIT Ta 1H.).

IIpo3opicTh — 3a1€XUTh BiJl TOrO , HACKIJILKM MiHEpaj MPOITyCKae CBITIIO. 3a
I[1€10 BJIACTUBICTIO MiHEPAJIM MOUISAIOTHCS Ha:

— Henpo3opi, TOOTO TaKl, 10 HE MPOMYCKAIOTh CBITJA HABITh Y YK€ TOHKUX

MIacTUHOYKaX. BoHM MaroTh 3HAYHWI MeTamiyHuii OJUCK 1 JAar0Th YOpHY abo
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TeMHO3a0apBJeHy pucKy. /[0 HUX HajexaTh caMOpPOAHI METaH, Cyab(})ian, OKCUIH
3aii3a;

— npoceiuyroui — Mpo30pi TUTBKU B TOHKUX KpasX (ITOJHOBHI IITIAT);

— Hanignpo3opi — TPOMYCKAIOTh CBITJIO TMOMIOHO O MaTOBOrO Ckjia (TiIc,
oman);

— npo30pi — MPOMYCKAIOTh CBITJIO. SIK 3BHYaliHE CKJIIO (TIPCHKHUI KPHILITANb,
KaJIBITUT, TaJIIT);

3aam. Ilpu po3koyOBaHHI MiHEpaNTiB BHHUKAIOTh PIBHI IUIOHMHU (32
cnaiHicTIO) a00 HepiBHA IMOBEPXHs, Ky Ha3UBaIOTh 37aMOM. YuM JOCKOHamiIIa
CHalHICTh, TUM Ba)ku€ BCTAHOBUTHU XapakTep 3iamy. MiHepaiau, B AKUX CIaiHICTb
BIJICYTHSI, MOKYTh MaTH TaKi BUIH 3J1aMy:

— yepenawiKkoeuil — Ma€ MOBEPXHIO BUITYKITy a00 BUTHYTY KOHIIEHTPUYHOI'O
BUTJISY, sIKA CXOKa Ha BHYTPINIHIO TOBEPXHIO PAaKOBUHU (HAMPHUKIAL Yy KBapiry,
omnaiy, oocuaiany, Xajle/a0Hy);

— CKaaKyeamuii — KOJU Ha TIOBEPXHI 3JIaMy TOMITHI JpiOHI CKaJKH,
XapaKTEepHUM NJii MarepiajiB BOJOKHUCTOTO CKJIAay, Harajye 3JlaM JI€pEeBUHU
BIIOIIEPEK BOJIOKHUCTOCTI (HAMpUKIIA, y a30ecTy);

— 3emaucmuil — NOBEPXHA 37aMy MaToBa 1 HIOM MOKpUTA IPIOHUM MUIJIOM
(KaomiHIT);

— Hepi6HUuIl — XapaKTEPU3YEThCSA HEPIBHOIO TOBEpPXHEI 0€3 OIMCKy4Yux
CHalHUX IUISTHOK (JTIMOHIT, TEMaTHT);

— 3epHuUcCmuil — XapaKTepHUW NJIs MIHEpaJiB, SKI MalOThb 3€pPHUCTY OyIOBY
(amatwur);

— 2auKyeamuil — TIOBEPXHS 3J71aMy BKpUTa JIPIOHUMHU radedykamu (CaMOpoOHA
MiJIb, CAMOPOHE CPi0JI0);

ChnaliHicTh — 11€ 3/1aTHICTh MiHEpaiB PO3KOJIIOBATHCS y MEBHUX IUIOLIMHAX,
napayiebHUX JIMCHUM YM MOKJIMBUM TPAHSIM 3 YTBOPEHHSM A3€PKaTIbHOT TOBEPXHI

(mtouHM cnaitHocTi). L{g BIacTUBICTH TICHO MOB’si3aHa 3 OYJOBON KpPUCTAJIIYHOI
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IpaTKu MiHepady 1 MPOSABISAETHCS B HAMpsIMKax, MapaielbHUX N0 THUX, JI€ ICHYE
HaliMEHIIIa CUJIa 3B’ SI3KYy MK OKPEMUMH aTOMaMH.

3aJIe)KHO BiJl TOTO, HACKUIBKU PI13KO BUpPa)K€HA CIAMHICTh, BUIUIAIOTH TaKl ii
BUJIH:

— YiNnKOM O0OCKOHANA — MIHEpaJ y BU3HAUCHHUX HAMpPSIMKaX JUTUTHUCS JyXKe
JIETKO Ha JIMCTOYKH a00 TUTACTHHOYKH, 1 CIAWHOCTI € piBHI 1 OJucKydi (Tirc, croaa);

— 00CKOHa@ — MIHEpAJ JIETKO, MPHU yJapi MOJOTKOM, PO3KOJIIOETHCS IO
PIBHUX, MapaJieIbHUX TIOMMHAX (KaJIbIIUT, CBUHIIEBUM OJIMCK, KaM’siHa CiJIb);

— cepeoOns — CIOCTEPITAEThCS Y TUX BUIIAJKAX, KOJIU MiHEpal, NMpU yAaapi,
OJIHAKOBO YacTO PO3KOJIIOETHCS 1 MO IUIOMIMHAX CIAaWHOCTI 1 3 YTBOPEHHSIM PI3HUX
HEpIBHUX 3JI0MiB (ITOJILOBI IINIATH, POTOBa OOMaHKa);

— He0OCKOHaNa — BUSIBIIAETHCS YK€ PLAKO y BUIJISII HEBEIMKUX IJIOLIUH
Ha 3araJibHOMY (POH1 HEpIBHOTO 3710MYy(OepuI1, anaTuT);

—306CiM He0O0CKOHaa — BIICYTHICTh CAHOCTI (KBapll, KOPYH]);

CnaitHicTh MOXHA CIIOCTEpIraTd B OgHOMY (Citoja), 1BOX (ITOJBOBUM IIMIAT),
YOTUPHOX 1 HABITh IMIECTU HAMPsIMKaxX (IIMHKOBAa OOMaHKa).

TBepuictb € ofHi€El0 3 AyXe BaXJIMBUX BlacTUBOCTEM MiHepamB. Lle
3IaTHICTh MIHEpaTy MPOTHUAISTH 30BHINIHINA CWIi. 3a TBEPHAICTIO MIHEpald YMOBHO
noAuAIoTs Ha 10 OCHOBHMX TpyH, PO3MILIEHUX B TAKOMY MOPSAKY, IO KOXKHUN
MIHEpaJ MONEPEAHbOI IPYNU PUCYETHCS MIHEpPAJIOM HACTYyMHOi. TBEpIICTh 3pOCTae
Bix 1 1o 10 1 mo3HayaeThCss HOMEPOM BIJIHOCHOI TBEPAOCTI, BCTAHOBIICHOI MoocoM
uie Ha noyatky XIX cr.

[Ipu Bu3HAaUEHHI TBEPAOCTI MIHEpATy HA HbOMY BUOMPAIOTh HEBEJIHMKY TIAJIKY
MOBEPXHIO, MPOBOAATH IO HiM, 3JIeTKa HATUCHYBIIM TOCTPUM KYTOM 1HIIOTO
MiHEpaldy, 1 CHOCTepIraloTh oOjepKaHy pucky. [lpum 1mpomy st MiHEpais,
BKpAIUICHUX Y TIOPOJy, AYX€E BaKJIMBO MPOCIIIKYBaTH, II00 JOCIHII)KYBaBCs BIIaCHE
MiHEpal, a He TIOPO/JIa, IO Ty’Ke YacTO TPAIUISIETHCA.

Y mnonpoBUX yMOBaxX 1HOJI JOBOAUTHCA BHU3HAUATH TBEPAICTh HasSBHUMU

3acobamu. TBepaicts 1 Mae rpadit; 2 — kam’siHa cutb; 2 — 2,5 — HIroTh; 3,5 — 4 —
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OpoH30Ba MOHETa; 4 — 3ali3HMNA UBAX; 5 — CKIJIO; 6 — ronka; 7 — kBapu. Minepanu 3
O1IBIIOI0 TBEPAICTIO TPATUIAIOTHCS P1IKO

CrayieBuii HIX 3ajMIIaTUME CMYTy Ha MiHepaiax 13 TBEpAICTIO 10 5 OaiiB, 10
TOTO X TIMOWHA 1€l CMYTH 1 IPUKIIAJCHE 3yCHUIS BKa3ylOTh Ha OLIBIIY YU MEHIITY
TBEPIICTh. MiHEpaIM TBEPICTIO 6 1 OUIBIIIE 3aTUINAIOTh MOAPSAIIMHA HA HOXKI1 1 CKII.
SAkimo MiHepaln muIe Mo mamnepi, He Jparardd Horo, BIH Ma€ TBepAICTh 1. SIKio
MiHEpaJ APAMAETHCS HITTEM, a CaM He 3aJIMIIIa€ MOAPSIITNH Ha MiHEpasli, TO TBEPAICTh
[LOTO MiHEpasly — oHaf 2,5.

IIutoma maca. Toune BU3HAYCHHS] TUTOMOT MacH MOXJIMBO MPOBOUTH JIUIIIE
B JIaDOpaTOpPHUX yMOBax. AJjie Jyisi BU3HAYEHHS MIHEPaIiB BaXJIMBO BMITH MPOCTUM
3Ba)XKYBaHHSIM Ha JIOJOHI BU3HAYMTH JIO SIKOi TPYNMHM HAJIEXKHUTh MIiHEpall JIETKOi:
(3 muromMoro Macoro 3 — 3,5), BakKoi (3 MUTOMOIO Macor 5,5 — 6) 1 aykKe BaKKoi
(3 mutomoro Mmacoro Buiie 7). Ilpu meBHOMy HaBUKY LEH pO3MOAUT BAAETHCA
IPOBOJAUTHU AOCTATHHO TOYHO.

[Ipy nmocmiKeHHI KOXHOrO MiHepaldy HeoOX1JHO (IKCyBaTH BCl HaBEJEHI
¢b13U4HI BIaCTUBOCTI, OO JHIIE iXHIM KOMIUIEKC JTAaCTh 3MOTY MPAaBWJIbHO BU3HAUYUTHU
MiHepai. JeskuM MiHepajaM MpUTaMaHHI OCOOJNMBI, CieM(IUHI, TUIBKK ISl HUX
XapaKTepH1 BIACTHBOCTI. J[0 TakWx BIACTUBOCTEH HaJeXaThb 37aTHICTH MiHEpasiB-
KapOOHATIB BCTYIATU B PEAKIIIIO 13 COJITHOIO KUCIOTOO 1 BUAUISATH Ha MICIIl Kparuti-
MyXUpL1 BYTJEKHUCIOTrO Ta3y, SIKl Ha3UBalOTh “3aKUNaHHAM” MiHepaiy. MiHepan
MarHeTUT Ma€ Pi3KO BUSBJICHY BIACTUBICTh MATHITHOCTI (KOJHM MiJHECTH MarHETHUT
0 MAar”iTHOI CTpPUIKM — BIH 1i OyAe BiAXuisATH). ['alioreHHi MiHepaau JIEerKo
PO3UYMHSIIOTBHCS Y BOJ1 1 MarOTh XapaKTepHHUI COJIOHMM (KaM’siHa Cijib), a0 TipKoO-
COJIOHUH CMakK (CHUJIbBIH).

Xix pooorun
3asoannsa: BU3HAUUTH OCHOBHI (hi3WUHI BIACTUBOCTI MIHEPAIIIB Ii€] KOJEKIII: KOIip
MiHepady 1 KOJip PUCKH, OJIUCK, MPO30PICTh, TBEPICTh, CHAWHICTh, 37I0M, MUTOMY

Mmacy. Jlani 3aHectu B Tabiuio 1.
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Tabnuys 1

®Di3u4Hi BJIACTHBOCTI MiHepaJIiB

Hasga Kounip Kouip Bruck [po3opictb TBepaicTb CrnaiiHicTb 3nom ITutoma

MiHepaiy MiHepaity PpHUCKH Maca

Tanbx

Iimc

Kanpur

Dmooput

Armatut

Oprokina3

Kgapu

Tomnaz

Kopynn

Anmas

BucnoBok
IIuTaHHs 1JI CAMOKOHTPOJIIO
1. IIlo Ttake minepanu?
SIki criocoOu yTBOpEHHS MiHEpasiB?
[Ilo Take nmepBUHHI 1 BTOPUHHI MiHEpain?
Sxi ocHOBHI (hi3UYHI BIACTUBOCTI MiHEpPaJiB?
Big doro 3anexuTh KoJiip MiHEepaiB?
[Ilo Take prcka MiHEpaTiB?

[Io Take TBepAICTH MiHEpamiB? ABTOp IIKAJIU TBEPAOCTI MiHEPATIB?

© N o gk~ W N

SIxi BuM OJMCKY MiHEpaTiB pO3PI3HSAIOTH?
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JIABOPATOPHA POBFOTA Ne 2

Tema. Buznauenns ta kjaacudikanis minepaJis I — |11 knacis
Mema pobomu’: naBuntrca Bu3Hadatu minepanu | — 11 kiacis.
Mamepianu ma oéaaonannsa: xonexiis miHepamiB I — Il knaciB, mikana

TBEPAOCTI MiHEpaJiB, BA3HAYHUK OCHOBHHUX MOPOI0YTBOPIOIOYNX MiHEPAIiB.
TeopernuHni BizomocTi

3a kpucranorpadiyHol0 OYJOBOIO Ta XIMIYHHUM CKJIQJOM YCl MIHEpaIu
MOISIOTHCSL Ha IIICTh KJIACIB: CAMOPOJHI €JIEMEHTH, Cylb(iau, TaJIONeHU, OKUCITH
Ta T1JPOOKUCH, COJIl KHCHEBHUX KUCJIOT, BYTJICIEBI CIIONYKHU. Y Psijii KJIaciB MiHEpaIH
JUATHCS Ha TIKIIACH, MMIKIACH — Ha TPYIIH.

I3 3arampHoro uwucna MinepaniB (3000) npubmuzno 34 % npumamae Ha
cuiikary, 25 % — Ha OKUCIH Ta TiApookucH, 6mm3bko 20 % — Ha cynbdiam; yacTka
BCIX 1HIIUX CTAHOBUTH MPUOIN3HO 21 % MiHepaiB.

I kaac. CamopoaHi ejieMeHTH

Jlo 1bOrO KJ1acy HalieaTh MiHEpasd, SIKi CKIaJal0ThCA 3 OJHOTO XIMIYHOTO
eJleMeHTa. Y BUIBHOMY CTaHI B TPUPOJI BiOMO 32 CaMOpPOAHUX EJIEMEHTH, WIO0
Ipe/CcTaBlieHI MeTalaMu (30J10TO, cpi0IIo, TUIATUHA) Ta MeTanoigamu (cipka, rpadir,
anma3z). Haitnommpeninn MiHepalid bOro Kjacy — cipka i rpagir.

II knac. Cyabgigu

Jo xmacy cynb]ifiB HaJIEKUTh BEIUKAa KUIBKICTh MIHEpaliB, SIKIi 4acTO €
BXJIMBUMU PYIHUMH KOPUCHHUMH KomnanuHamu. HalOuibll momupeHi — MIpuT,
XQJIBKOMIPUT, TAJICHIT, ChaJIepHT.

III kaac. I'ajgoinu

Minepanu 1poro kimacy — 1e coni ramoigaux kucnot (HCI, HBr, HF, HJ).
Haii0inpm nmommpeHi rajoifHi CHOJyKA MalOTh HEBEIUKY TBEPAICTh, MAIy MUTOMY
Macy, CKJISHUM Oiuck, Oty pucky. Cepel HUX NEpeBa)KalOTh BTOPUHHI MiHEpasu.
YTBOPIOIOTHCS TAJIOIIM B TOBEPXHEBHX YMOBAx 1 MEPEBAXHO II€ MOPCHKI XIMIYHI
Biakiaau. HaliGiabpIn nommpeni — rajiiT, CUIbBIH, KApHATIT, (QII0OPUT.
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I knac. CamopoaHi e1eMeHTH

Cipka (S). Teepaicts 1,5, muroma Maca 2, OJUCK >KHPHUM, MPOCBIIYETHCA,
KOJIp OBTHH, PUCKA SICHO-)KOBTA, 3JI0M PAKOBUCTHM, 3eMJIUCTUN, CIIAIHICTh 30BCIM
HegockoHanma. Cipka Moxe OyTH TEpBHHHOIO ab0 BTOPHUHHOTO TMOXOJKCHHS.
[lepBuHHA cCIpka YTBOPIOETHCS B pe3yJbTaTl KpUCTaiizalii 3 rapsyux BOJHUX
PO3YMHIB, BTOPMHHA — 13 CIPYAHOKHUCIIHUX CIIOJYK B TPOIIECi iX BHUBITPIOBAHHSI.
PonoBuma cipku B VYkpaini € B Ilepeakapmarti (Po3monbebke, HemmpiBcebke,
[TogoposkHSHCBKE).

3acTOCYyBaHHA: y CUIbCBKOMY TOCIOAAPCTBl SIK (PYHTIIMJ Ta MECTULUJ IS
00poTHOHU 13 XBOPOOAMH 1 IIKITHUKAMH POCIIHH, B TYMOBIH, XIMIYHII IPOMHUCIOBOCTI,
MEJIUINHI, BINCHKOBIH CIIpaBi.

I'pagir (C). Teepaicts 1, nuToma Maca 2,2, 6JIMCK METaJIONOIOHUN, JKUPHUM,
pUCKa ClpyBaTO-4opHa, OJMCKydYa, 3JI0M JpiOHO3EPHUCTHUM, CIANHICTh IIIIKOM
JOCKOHajJa B OAHOMY HamlpsMKy. YTBOPIOETbCS 13 MarMu Npu ii Kpucramizauii, a
TaKOX 0pu MeTamop(dizMi Kam’sitHoro Byruuist. PomoBuma rpadity B YKpaiHi
MopdosoriyHoro noxokeHHs € Ha Bonuni, Kuismuni, Kpuopixxi, B Kapnarax.

3acTocyBaHHA: Yy BUPOOHHUITBI OJIBI[B, €IEKTPONPUIIAIIB, B METATypriiHINA
IPOMHUCIIOBOCTI, SIK MACTHUJILHUI MaTepiall, aTOMHIN €HepreTHIl.

II knac. Cyabginu

IMipur, ad6o 3axizHuii koauenan (FeS,). TBepaicts 6, mutoma maca 4,9 — 5,2,
Ma€ CHJIbHHH MeTaJeBHil OJIMCK, 30JOTUCTUH abo COJIOM’ SHO-)KOBTHH KOJIIp,
3€JICHYBaTO-UOPHY PUCKY, 3J71aM HEPIBHMM, UyepernamkoBui, CaifHICTh HEJOCKOHAA.
3ycTpiyaeTbcsi y BUIUIAI OKPEMHUX KpHUCTaliB KyOiuHOT (opmu, CYLUIBHHX
KpUCTamiyHUX Mac abo koHkperiid. CrocoObu yTBOpPEHHS Pi3HI: TiAPOTEPMATbHHMA
KOHTaKTHO-MeTaMOp(1UHUM, MpH MpoliecaXx BUBITPIOBAHHS, MarMarudHuid. Bemuki
ponoBuia mputy € Ha Ypam, Anrai (Pocis), B Icmanii, Hopgerii, mommupenuii i B
VYkpaini.

3acTocyBaHHA: y BUPOOHHUUTBI CipYaHOi KUCJIOTH, SIKY BUKOPUCTOBYIOTH IS

BUpOOHUIITBA (PochHOpHUX TOOpHB; MOr0 BIAXOAM BiJAOMI ITiJ HA3BOK IMPHUTHUX
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HEJOrapKiB, $KI BUKOPHUCTOBYIOTH SIK MIJAHI MIKpOJOOpUBAa Yy CLILCHBKOMY
TOCTIOZIAPCTRI.

Xanapkoniput, ado mignuii koiauenan (CuFeS,). Teepaicts 3,5 — 4, nutoMa
maca 4,1 — 4,3, cunbHM MeTaneBUM OJIMCK, JaTyHHO-)KOBTHI, 3€JIEHYyBaTO-
30JIOTUCTUI KOJIIp, pUCKa 3€JIE€HO-YOpHA, 3JIaM HEPIBHHM, CMaiHICTh HEJIOCKOHAJA.
YTBOPIOETHCS TIAPOTEPMAIBHUM CIIOCOOOM, pijllie MpH MpOoIEecax BUBITPIOBAHHS,
abo mpu kpucramizarii marmu. PogoBumia € Ha Ypaum, Antai, Kakasi, Cepenniii
Azii, CIIIA. B Ykpaini He yTBOpIO€ 3HAUHUX POJIOBHIII.

3acTocyBaHHSA: OCHOBHA pyJa s J00yBaHHS MiJi; MITHUM KyHopoc
BUKOPHUCTOBYIOTH SIK 3aC10 3aXUCTY POCIHH (0OpAOChKa PiAMHA).

I'anenit, a6o cBuHueBuii oJuck (PbS). Teepuicts 2,5 — 3, nutoma Maca
7,3 — 7,6, OnuCK sCKpaBUi, METaJeBUMN, KOJIP CBUHIIEBO-CIPUH, PUCKA YOpHA, 3JIaM
HEpIBHUH, CIIAlHICTh JIKOM JOCKOHAJa, Ma€ T1APOTepMalIbHE OXOKEHHS, PI/IIe —
ocaznoBe. Minepan nommpenuid Ha Anrai, KaBkasi, Tpamisersca B [lpukapnarti 1
3akapnarTi.

3acTocyBaHHS: OCHOBHA CUPOBHUHA JIJIsl JOOYBaHHS cpidiia, CBUHIIIO.

Cdanepur, a6o nuakoBa oomanka (ZnS). Teepuicts 3,5 — 4, nuToma Maca
4, OnWCK SICKpaBHW, MeETaJeBUN, KOJIp CBHUHIICBO-CIpUN, pPHCKa YOpHA, 3JIaM
HEpIBHUW, CHAWHICTh JOCKOHaNa. YTBOPIOETHCA TIAPOTEPMATIBHUM CIOCOOOM.
[Toxmanu € B Pocii, CIIIA, IlIBemnii, [Tonbmi. B Ykpaini — na Jlon6aci.

3acTocyBaHHS: OCHOBHA pyJia JIsl BUPOOHUIITBA LIMHKY 1 IUHKOBUX O1THII.

I kaac. I'asoinu

I'aait, kam’sina ciab (NaCl). Teepaicts 2,5, nutoma mMaca 2,1 — 2,2, komip
011t 10 MPO30pPOTOo, BiJ JOMIIIOK 1HOMI Cipul, prucka Oifia, OJUCK CKJISHUNA, CMaK
COJIOHUH, CHAWHICTh JOCKOHAJIA y TPHhOX HAIpsIMKaX. Y TPHUPOl 3ajsrae Iapamu
cepell 0CaJIoBUX TPChKUX MOPiA pa3oM 3 rincoMm. Okpemi mapu KaMm’ stHO1 COJIi MalOTh
toBuIMHY 1000 M 1 Ounbie. Kam’siHa ciib yTBOpUIIacs SIK XIMIYHHMMA Ocaj B JIaryHaXx 1
3aTOKax 3 HACMYEHOI MOPCHKOI BOJIM B JaBHI reosoriuHi mepiogu. Kam’sHa ciib
TparyIsieThesl Yy BCIX KpaiHax. B VYkpaini HailOuiblni pojaoBHINa Bigomi Oiis

AptemiBebka Ha Jlon0Oaci, y 3akapnatti (ConorBuncbke) Kpumy (paiton Cusaina).
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3acToCyBaHHA: Yy XapyoBid, XIMIUHIM, METamypriiHii, MIKIpAHIA Ta I1HIIUX
raJTy3sX MIPOMHUCIIOBOCTI, SIK XapuOBUH TIPOIYKT.

Cuabgin (KCl). Teepaicts 2, nutoMa maca 1,97 — 1,99. V uucromy BuTIsi
CWJIBBIH O€3KOMIpHUN a00 MOJIOYHO-0170T0 KOIBOPY. I3 JOMIMIKaMU OKUCIIB 3aji3a
Ma€ KOBTYBATO-4epBOHE 3a0apBlieHHS, pucka Ouia. Jlerko po3uyuHHUM y BOJI, CMaK
TipPKO-COJIOHUNA. Y TIPUPO1 YTBOPIOE 3€PHUCTI 1 CylIIbHI Macu. [ToaiOHo 10 kam’stHOT
COJi, CHJBBIH 1€ XIMIYHMU ocal AaBHIX MoOpiB. PojoBuimia posBimani B YkpaiHi
(Kanycbke), Pocii (Comnikamcbke), binopycii (CsiTioropebke) Kazaxcrani (MepTBi
comi).

3acTocyBaHHA: 4K pyAa Uisi BUPOOHMUTBA KaJlHUX JOOPUB y CUIbCHKOMY
roCroJapcTBi, B XIMIUHIM, CKJISIHIHN Ta 1HIIUX Tally35X TPOMHUCIOBOCTI.

Kapnagir (KCI*MgCl,*6H,0). Teepaicts 2,5, nutoma Maca 1,6, CHHTOHIs
pombOiuHa. 3BUYANHO TPAIUISETHCS Yy 3€PHUCTUX Macax MOJIOYHO-OLIOro 1 4YacTiiie
POKEBO-YEPBOHOTO KOJIbOPY, 3AJIEKHO BT JOMIIIOK. UHCTHI KapHATIT OE3KOIIpHUA,
CWJIBHO TIrPOCKOMIYHMM, cMak Tipkui. [IpucyTHiil cepen ocagoBUX MOPII pa3oM 13
cuibBiHOM. [lokmanu € B Ykpaini (Kamyceke), Pocii (Ctapoo6inceke), HimeuunHi,
CIIIA.

3acTocyBaHHS: SIK pyJia JUisl BUPOOHUIITBA TOOPUB Y CIIILCHKOMY TOCIIOAAPCTBI,
a TaKOX Yy XIMIYHIH TIPOMHUCIIOBOCTI.

dmoopur (CaF,). Teepaicts 4, nmutoma Maca 3,01 — 3,25, OGe3KOJipHUM,
yacTimie 3a0apBieHUN B Pi3HI BIATIHKH CIPOTO, 3€JIEHOr0, (PioJeTOBOTO, KOBTOTO 1
Oyporo Koabopy, OJIMCK CKJISHHI, CMalHICTh JOCKOHala. MICTUTBCS TOJIOBHO Y
TIAPOTEPMAJIBHUX 1 MHEBMATOMITOBUX >KWJIax ab0 y BUIVISIAL BIAKIAIB Trapsyux
mxepen. [Toknamm € B CILA, Himeuunni, Hopserii, Kazaxcrani, Pocii (3abatikams).

3acTocyBaHHA: B METaJXYpriiiHIM, CKISHIA 1 XIMIYHIA MNPOMHUCIOBOCTI, AJIs
noOyBaHHS (HTOPHUCTOI KUCTOTH. be3komipauii mpo3opuii (GIOOPUT BUCOKO IIHUTHCS
B ONTUYHIN cropaBi. BHKOpHUCTOBYIOTH i1 BHUTOTOBJICHHS 300IMIIB, SIKI
3aCTOCOBYIOTh SIK OTPYTY JUisi OOpoThOM 3 XoBpaxamu 1 mimankamu. Coii ayxe

OTPYHHI IS JIFOTUHU.
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Xinx podoru
3asoanna 1. 3 onepxanoi xonekuii minepaniBs I — |1l kmaciB BuU3HauuTH
OCHOBHI (PI3MYHI BJIACTUBOCTI MIHEpaIiB: KOJIp; PUCKY (TPOBOIATH MIHEPAIOM IIO
mopcTki  papdopoBiit MmMOBepxHi); ONMCK; TBEPAICTh (KOPUCTYIOUHCH IIKAJIOIO

TBepaocTi). JlaHi 3aHecTr B TaOIUIIO 2 (KOJOHKU 4 — 7).

Tabnuys 2
®izuyHi B1actuBocTti minepaJis I-11I kiaacis
Hazga XimiuHUH Croci6 3acrocy-
Knac MiHepaity CKJIaJ Komip | Pucka Bbruck TBepaicTb YTBOPEHHS BaHHS
1 2 3 4 5 6 7 8 9

3aeoanns 2. Ha nincraBi BU3HaYeHUX (I3MUYHUX BIACTHUBOCTEH MIHEpasiB, METOJIOM
iXHBOTO TOPIBHSHHS 3 OMHCAaHUMHU BJIACTUBOCTSAMHU Ta 3a JOTIOMOTOI BH3HAYHHKA
OCHOBHHX TOPOJIOYTBOPIOBAJILHUX MIHEpaiB, BUAUIMTU KOHKpPETHI MiHepaid. JlaHi
3aHecTd B TaOuio 2 (koouku 1 — 3, 8, 9).
BucHoBok

ITuTaHHA 1JI CAMOKOHTPOJIK0

1. lo saxoro knacy HalexuTh cipka? ke ii 3acToCyBaHHS B CLIBCBKOMY
rOCIIOIapCTBI?

2. OxapakTepu3yiiTe OCHOBHI IIPEICTaBHUKHU KJacy cyibdiaiB. ke iX 3acTocyBaHHS
B HAPOJHOMY T'OCTIOZApCTBI?

3. SIki mpencTaBHUKU KJACy TallOTeHIB BHKOPUCTOBYIOTHCS JJII BUPOOHUIITBA
MIHEpaJIbHUX JOOPUB?

4. SIki Qi13uuH1 BIACTUBOCTI MIHEpATIB TAIITY 1 (QIIOOPUTY 1 SIKE X BUKOPUCTAHHS B

HapOJIHOMY T'OCTIOJIaPCTBI?
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JIABOPATOPHA POFOTA Ne 3

Tema. BuznaueHnns ta kiacuikanis minepaJis IV kiacy
Mema po6omu: naBunTHCA BU3Ha4YaTH MiHepanu [V kiacis.
Mamepianu ma oé6aadnannsa: ¥Kojekiis wiHepaniB IV knaciB, 1mkana

TBEPAOCTI MiHEpaJiB, BA3HAYHUK OCHOBHHUX MOPOI0YTBOPIOIOYNX MiHEPAIiB.

TeopernuHni BizomocTi

Ho IV kiacy MmiHepasiB HaleXaTh CHOJYKA METATIB 1 HEMETATIB 3 KUCHEM 1
rigpokcuiibHOIO rpymnoio [OH]. Bonu noaiistoTecss Ha OKCUAM Ta rigpookcunu. Llei
kiac 00’ eanye npubau3Ho 200 MiHepaiB, iXHS YacTKa B Maci 3eMHOI KOpU CKJIAJa€
npuban3Ho 17 %. bulblicTh MIHEPAIIB I[HOTO KJIACY € BXJIMBUMH PyJaMH 3aiii3a,
XpOMy, MaHTaHy, ajlfOMiHil0, TUTaAHy, 0JIOBa, ypaHy 1 iH. BoHU HayiexkaTh 70 CKJIay
MIHEpaJIbHOI YaCTUHU I'PYHTY 1 BIUIMBAIOTh HA MO0 3a0apBIEHHS 1 BIACTUBOCTI.

Oxcunan

KBapu (SiO,). Tsepaicts 7, nuroma maca 2,6, Oe3KOMIpHUH, OLIHi, Cipui,
PHUCKH HE J1a€, CIIalHICTh BIJICYTHS, 3JI0M PaKOBHCTH, HEpiBHUI. KBap1 BXoAUTH 10
CKJIQZy KUCJIHMX TIMOMHHUX 1 BUWIMBHUX MAarMaTU4HUX (TPaHITH, JIMAPUTH, CIEHITH),
Metamop(iuyHuX (THEHCH, KPUCTANYHI CJaHIll, KBapIUTH), OCaJ0BHX (KBapIioBl
MICKH, MCKOBUKH) Mopia. Criocobu yTBOPEHHSI MarMaTUYHUM, MeTaMOphIYHUM, 1HO I
riapoTepMalibHUM, ek30oreHHui. PooBuia kBapity € Ha Ypani, Antai, B bpasunii. B
VYkpaiHi TpamisitoTbes B merMatutax Ha BonuHi.

3acTocyBaHHS: TIPCHKUM KPUILITAIh BUKOPUCTOBYIOTH B OITHII, PAAIOTEXHIIIL;
3a0apBieH1 PI3HOBUIHOCTI BUKOPUCTOBYIOTHCS B IOBEIIIPHIN CIIPaBI.

Xanuenon (Si0;). Teepaicth 6,5, muToMa Maca 2,6, MPUXOBAHO KPHUCTaIivHA
PI3HOBHJIHICTh KBapIly, OJHCK >KUpPHUN ab0 MaToBUM, KOJIp >KOBTHM, CBITJIO-
KOPUYHEBUH, TEMHO-OypHii, 4YEepBOHUMN, 3€JCHHM, TONyOud, 4YOpHHUIA, cJabo
MPOCBIYY€ETHCS, PUCKM HE Ja€, CMAaWHICTh BIACYTHS, 370M pakoBucTuil. CriocoOu
YTBOPEHHSI — MarMaTUYHUM 1 MeTaMOp(HiduHUH.

3acTocyBaHHS: B IOBEJIPHIA MPOMHUCIOBOCTI 1 pajaioTexHimi. Cmyracti

PI3HOBUAM XaJILIEJIOHY Ha3UBAIOTh araToM.
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Marnerur, a6o marniTunii 3amisusak (FesO,). Tepaicts 5,5 — 6,5, nutoma
Maca 4,9 — 5,2, cuHrOHIS Ky0OiuHa, OJIMCK MeTajeBUi abo0 HammiBMETaJIeBUM, KOJIIp
YOpHUM, pHUCKA YOpHA, MArHiTHUM, CHAWHICTh BIACYTHA. TparuisieTbcsi cepen
OCHOBHHMX MarMaTW4YHUX MOPiJ, Y THEHCaX, KPUCTAIIYHUX CIIAHIAX, PYJHUX JKHAJIaX.
[ToxomkeHHsT KOHTaKTHO-MeTaMopdiuHe, rigporepmanbHe. [1ig BIuMBoM eK30reHHUX
IPOLIECIB IEPEXOAUTh B F€MAaTHUT, JIMOHIT, cuaeput. Pogosuma: Kypcbka maruitHa
anomaiisi, Ilepmoypanbcbke. € B CIHIA, bpasunii, [amii. B VYkpaini € B
Kpusopizbkomy OaceitHi.

3acTocyBaHHA: MarHiTHUM 3a1i3HAK — OJJHA 3 BAKIIMBUX 3AJII3HUX Py (MICTUTH
72 % 3amiza).

I'ematur, a60 yepBonmii 3amisusk (Fe,O3). Teepaicte 5,5, muroma maca
49 — 5,3, CHHTOHIS TpPWUTOHAJIbHA, ONHMCK METAJICBUH, HAIBMETAJICBHHA, KOJIp
BUIITHEBO-YEPBOHUN a00 3alli3HO-YOPHHM, PHUCKA BUIIHEBO-YEPBOHA, CIIAMHICTD
BIJICYTHS. Y TMPHUPOJl YTBOPIOE CYIUIBHI CHaHIEBI ab0 3eMIIMCTI MacH, pijlie
3pOCTKA TAOJUTYACTHX KpHUCTAMB (3ali3Hl po3u). MicTuTbes y MeTamop(]ivyHHX,
MarMaTUYHHX Ta B 0cajoBuX nopojax. Kpim Toro, 4acto € mpoaykToM XiMI4HOTO
BUBITPIOBAHHS 3aJ1130BMICHUX Mopif. [lepexonuTs Ha MOBEPXHI B JIIMOHIT, CUAECPHUT.
Ponosumia: B Ykpaini (Kpusopizwske), Pocii (Kypcbka marnitHa anomanis), CIIIA,
Bpazumnii.

3acTocyBaHHS: I[IHHA 3aJIi3HA pya. 3 MOPOIIKY BUTOTOBIISIIOTH YEPBOHY PapOy
1 rpudeni 4epBOHUX OJIIBIIIB.

I'igpooxcuamn

Onan (SiO,*H,0). Teepaicts 5,5 — 6,5, nutoma maca 2,2 — 2,3, amophHUH,
OJIUCK CKJISTHUM, TTepIaMyTpPOBUI, MAaTOBUHM, KOJIIp OUINMA, )KOBTUH, Oypuil, Y4epBOHUM,
3eJICHUH, TONyOuMd, pUCKM HE Ja€, CHalHICTh BiACYTHS. TpammiseTscs y KUax,
BIJIKJIaJIaX JDKEpes, BYJKAHIYHUX IOPOJaxX, J€ 3allOBHIOE IUIMHU, MOPOXHUHU 1
MpOIIAPKU, a TaKOX Cepell OCaJOBUX, METaMOP(PIYHMX, MarMaTUYHHUX TOPII, Y
BUKOTIAHUX Yeperalikax, B KICTKax, okaM ssHUIoMy jaepeBl. [ToxomkeHHss — ocaoBe,

OiloreHHe 1 riiporepmMaiibHe. BXoauTh y ckiana reizepury, Tpemnemny, J1aTOMITY.
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3acTocyBaHHS: OmMajl — JOPOTOI[IHHUN KaMiHb, a HOTO PI3HOBUIHOCTI €
OyAiBeIbHUM MaTepiaioM.

Jlimownir (Fe,032,H,0) (Oypmii 3amizusk). TBepaicts 1,5 — 5,5, mutoma Maca
3,6 — 4,0, mpuxoBaHO KPUCTATIYHUMA, aMOPGHUN, MATOBUH, HAIlIBMETAJIEBHIA OJUCK,
KOJIip Oypuii, BOXpSIHO-)KOBTHH, YOpHMM, pPHCKa 1pkaBo-Oypa, BOXPSHO-KOBTa,
CIalHICTh BIACYTHs. TparuisieTbCs cepell OCagoBUX IOPiA, Y 30HI BUBITPIOBAHHS
PYIHUX POJIOBUIN, IO MICTATh CIOJYKH 3aji3a, Ha JHI Cy4acHHX O3ep 1 OOIiT.
Ponosuia € B Kpumy, Ha Ypani, B Kazaxcrani, Ky61, @pamniii.

3acTocyBaHHS: pyJa Ha 3ai1i30, ¢papoda (Boxpa).

Bokcur (Al,O30,H,0). TBepamicts 1 — 3,5, nuroma maca 2,5 — 3,5, maToBHiA
OJIMCK, KOJIp UErIICTO-4YepBOHUN, YepBOHO-OypHUil, pUcKa LETJISICTO-YEPBOHA, 37I0M
3eMJIMCTUM, CHAMHICTh BIACYTHS, amop@Hui. Y mpupoAl yTBOpIOE MIapu 1 THI3Aa
PI3HHX PO3MIPIB B OCAJOBHX MOpojax. BOKCUTH — 1€ MPOAYKTH BHIYTOBYBaHHS
OPUPOAHUMHU BOJAMH, OaraTMMH OpPraHIYHUMHU KHUCJIOTaMH, aJIFOMOCHIIIKATHUX
TIPCHKUX MOPIJ Yy TPONIYHUX a00 CyOTpONIYHUX YMOBaX a00 MPOJYKTU NEPEHECEHHS
1 TIepeBIIKIAIaHHS TiJIpaTiB OKHUCIIB QIIOMIHIIO pa3oM 3 KaoJiHOM 1 TiJpaTaMu
OKHCJIIB 3ajii3a Ha JH1 o3ep. PogoBuiia € Ha nmiBHiuHOMY ¥Ypaii, B Kowmi, Cubipy.

3actocyBaHHA: OOKCUTH — OCHOBHA pyjaa Juisl T0OyBaHHs aimtoMiHito. Minepain
IPYHTIB.

Xix podoru

3asoanns 1. 3 onepxkanoi kosekili miHepaniB [V kiacy BU3HAYUTH OCHOBHI
(1314HI BJIACTUBOCTI MIHEpAJiB: KOJIP; PUCKY (MPOBOASATH MIHEPAIOM IO IIOPCTKIN
dapdopoBiii moBepxHi); OJUCK; TBEPAICTh (KOPUCTYIOUUCH IIKAJIO0 TBEpAOCTI). [aHi

3aHeCTH B TaOHIO 3 (KOJIOHKHU 4 — 7).

Tabnuysa 3
@izu4Hi BracTuBocTi MinepaJis IV knacy
Hazpa XiMiuHUH Crocib 3actocy-
Knac MiHepaity CKJIaJl Komip | Pucka bruck TBepaicTb YTBOPEHHS BaHH

2

3

4

5

6

7

8

9
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3asoanna 2. Ha minctaBi Bu3HaueHHX (I3MUHUX BIIACTUBOCTEW MIHEpaiB,
METO/IOM iXHBOTO TOPIBHSHHS 3 OMHMCAHUMH BJIACTHBOCTSMH Ta 3 JOMOMOTOIO
BHU3HAUYHUKA OCHOBHUX TOPOJOYTBOPIOBAIILHUX MIHEpPaiB, BUAUINTH KOHKPETHI

minepanu. Jlani 3anecTu B Tabiuiio 3 (koaoHku 1 — 3, 8, 9).

BucHoBok

IIuTaHHA 1J CAMOKOHTPOJIIO

1. SIxi minepanu Hanexath 10 [V kmacy?

2. SIxi MiHepay MepBUHHOTO MOXOKEHHS KJIacy OKCUAIB?
3. SIxi MiHEepau BTOPUHHOTO MOXO[KEHHS KJIacy OKCHIIB?

4. SIxi cnocobu yTBOopeHHs MiHepaiiB IV kmacy?
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JIABOPATOPHA POBOTA Ne 4

Tema. Buznauenns ta kiacudikanis minepaJis V kiacy
(migkaac kapooHaTH)
Mema pobomu. HaBUMTHCA BHU3HAYaTH MiHepanun V Kkiacy (IigKIac
KapOOHAaTH)
Mamepianu ma oo6nraonannsa: KoJNekuis MiHepamiB V kiacy (migkiacy
KapOOHATIB), COJNIsTHA KHCIIOTa, IIKaja TBEPIOCTI MiHEpasiB, BUSHAYHUK OCHOBHUX

MOPOJAOYTBOPIOBATILHUX MIHEPAIIB.

TeopernuHi BizomocTi

Jo wmiHepaniB V Kiacy HajlexaTb COJII PI3HUX KHUCJIOT: KapOOHATHOI
(kapOonatu), cynbgarHoi (cynabdaru), QocdatHoi (docdaru), cuITIKaATHOL
(cumikatH), O BUILISIOTHCA SIK OKpEMI MiAKIIACH.

Iiagkaac kapoéoHaTH

Kapbonatn — wne com kapOoHaTHOi (KapOOHaTHOI) KHUCIOTH. MiHepanu
MOIUPEH] Cepell 0CaJOBUX TIPCHKUX MOpiA. Bei MiHepanu, 1o Halexarb 10 1bOTO
KJIacy, MalTh CEPEAHIO TBEPJICTh, CBITJIE 3a0apBJCHHS 1 XapaKTEpHY pPEaKIliio 3
po3BeaeHoto (10 %) consiHOIO KHUCIOTOIO — “3akumnaroTh’. Jlo 1poro miakiacy
HaJIeXXaTh TaKl MiHEpaJIU:

Kanbuur ado BanusikoBuii mmat (CaCQs). Teepaicts 3, nuroMa maca 2,7,
OJIUCK CKJISTHUH, MepIaMyTpOBUA, KOJIp Oe3KOMpHUM, O1IHiA, prucka Oii1a, OypXJIMBO
3aKWIae BiA Jii PO3BEACHOI COJSHOI KHCIIOTH, CIHAWHICTh JOCKOHalIa B TPbOX
HamnpsIMKax, 3JI0M HepiBHUM. [loxomkeHHs rigpoTepManbHe, MeTaMopgiuHe, 0caioBe
(6iorenne, ximiuHe). Y MPUPOJI yYTBOPIOE CYIIUIBHI, MPUXOBAHO KPHUCTANIuHI abo
3epHUCTI Macu. Bxonute 10 ckiany metamopdiuHux (Mapmyp), 0caloBUX (BarHsK,
Kpeiijla, BamHSAKOBUH Ty(d) MOpiJ; TaKOX TPAIUIAETHCS Yy BUIIISAL CKEJIETHUX
3QJIMIIKIB (YEPEeTainioK) BUMEPJIUX MOPCHKUX TBapHH, Yy XKWiIax, neuepax. [lokmanu €

B Pocii, Kpumy, /lon6aci, Itanii.
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3acTOCyBaHHS: BUKOPUCTOBYETHCS [IJII BUTOTOBIICGHHS  IOJSPHU3AIIAHAX
NpWIaAiB, y CUTLCAKOMY TOCIOAAPCTBI JIJIsl BATHYBaHHS KUCIIUX IPYHTIB, B IIyKPOBIi,
MeTaJTypriiHil TPOMHUCIOBOCTI, B IOBEIIPHIHN CIIpaBi.

HosomiT (CaCO3*MgCO3). 3a MOXOHKCHHIM 1 (PI3UYHAMH BIIACTHBOCTSIMHU
Maji0 YUM BIJIPI3HAETHCA BiJ KaJIbIUTy. MoOXKHA TUIBKH 3a3HAYUTH, IO JIOJOMITY
IpUTaMaHHE cipe 3a0apBieHHs, OlIbIIa TBEPAICTh — 10 3,5 — 4 1 mUTOMa Maca MOro
KOJHMBaeThea B Mexax Bif 1,8 1o 2,9. Po36asnena HCI nie moBuibHIMIE. Y mMaTKy
JIOJIOMIT 3 XOJIOJHOIO COJISTHOKO KHCJIOTOIO0 MoMmiTHOI peakuii He mae. Pearye 3 HCI
TUIBKH MOPOILIOK J0JIOMITY. MoxHa moOayuTu cepej OCaZoBHX MOPiA 1 B PyAHHUX
KHUIIAX.

3acTocyBaHHS: CYILUIbHI MacH JOJOMITY BHUKOPHUCTOBYIOTH SIK OyHiBEIbHHI
KaMiHb 1 SIK BOTHETPUBKHMA MaTepiaJl y METalyprii, a TakoX NpPU BUTOTOBJICHHI
IIEMEHTY, OJIep>KaHHs 01101 MarHesii.

Marne3ur (MgCQs). Teepaicts 3,5 — 4,5, nutoma maca 3 — 3,1, CHHIOHIs
TPUTOHAJIbHA, KOJIp >KOBTUM, OLIMiA, Cipuid 1 KOpUYHEBUW, pUCKa Oina, OJIMCK Y
3€pHUCTUX PI3HOBUIHOCTEH CKIISIHUM, Y CYIIUIBHUX — MAaTOBHH, CIIASHICTh IOCKOHAIA
B TphOX HampsiMkax. [Iopomiok MarHe3uTy 3akKWIla€ BiJ HATPITOI COJITHOT KHUCIIOTH.
Tpamnserbes cepen 10JIOMITIB, BAalHSIKIB, B PYJHUX JKUJAX 1 MyCTOTaX BYJIKAHIYHHUX
opiz.

3acTocyBaHHsS: B  METaJIypriiiHii MPOMMCIOBOCTI, CIPYAHOKHCIOTHOMY
BUPOOHUIITBI /111 BATOTOBJICHHS BOTHETPUBKOI IETJIH.

Cunepur (3amizuuii mimar) (FeCOs3). Teepaicts 3,5 — 4,5, nutoMa maca 3,7 —
3,9, CHUHIOHIS TPUTOHANIbHA, OJUCK CKIISHHWA, MATOBUM, KOJIIP >KOBTYBaTO-CIpHil,
Oypuii, pucka 6ina, iHOA1 OypyBarta. KpucTamiusi pi3HOBUIHOCTI MalOTh CIAWHICTD Y
TPHOX HANpPsIMKaX. 3aKuMae Mmpu il HArpitoi coJisiHoi Kucinotu. Kpams consHoi
KHCJIOTH Ha TOBEpPXHiI cuaeputry >xoBTie Big yTBopeHHs FeCls. Tpamnserscs 3
BaITHAKAMHU 1 JOJIOMITAaMH B TiIpOTepMalbHUX JXKmiax. PomoBuima € Ha VYpaini, B
Kwurai, ABctpii, Icnanii, [Tonsmii, CIIIA.

3acTocyBaHHS: BaXJIUBA pyaa JJIsl OJIep>KaHHS SKICHOI CTaJl.
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Xinx podoru

3asoannsa 1. 3 onepxanoi KoJiekiii MiHepaiiB V kiacy (Imiakiacy KapOOHATIB)

BU3HAYUTH OCHOBHI (h13MYHI BIACTUBOCTI MIHEPAJIIB: KOJIpP, PUCKY, OJIUCK. TBEP/ICTh.

Jlani 3a"Hectr B Tabnuiio 4 (kojonku 4 — 8).

Tabnuys 4

®iznyHi BJacTuBocTi MinepaaiB V kiacy (miakiaacy kapooHaTn)

Knac

Hazsa
MiHepaiy

XiMiuHUT
CKJIa

Kouip

Pucka

bimck

Teepaicts

Peakuis
3 COJITHOIO
KHCJIOTOO

Croci6
YTBOPEHHS

3actocy-
BaHHS

2

3

4

7

8

9

10

3aeoanna 2. Ha miacTtaBl BU3HA4YCHHX (I3UYHUX BIIACTUBOCTEH MIHEpAIB,

MCTOAOM IXHBOT'O HOpiBHﬂHHH 3 OIIMCaHMMH BJIACTUBOCTSAIMHU Ta 3 JOIIOMOI'OIO

BU3HAYHMKAa OCHOBHUX MOPOJOYTBOPIOBAIBHUX MIHEPANIB, BUAUINTA KOHKPETHI

minepanu. [lani 3anectu B Tabnuiio 4 (koaounku 1 — 3, 9, 10).

BucHoBOK

ITuTaHHA 1JI CAMOKOHTPOJIK0

1. SIxi OCHOBHI NIPEACTaBHUKH MiKIACy KapOOHATIB?

2. Sxi MiHepanu 3 mMiAKIacy KapOOHATiB MalTh 3aCTOCYBaHHS B CUIbCBKOMY

rOCTI01apCTBi?

3. Ski xiMiuH1 GOPMYIHU TOJIOMITY 1 MAareH3UTY?

4. Slkum cnocoOOM YTBOPIOETHCS KaibIUT? SIKke 3acTOCyBaHHA B CLIBCHKOMY

roCro1apcTBi?
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JIABOPATOPHA POEOTA Ne 5

Tema. BusnauenHnsi Ta kiacudikaniss MinepaJjis V kiaacy (miakiac cyabpaTn)
Mema pobomu: HaBUMTHCS BH3HAYUTH MiHepanu V kiacy (migkiacy
cyabhatn).
Mamepianu ma oo6raonanHsa: KOJNEKIiss MiHepamiB V kiacy (migkiacy
cynabhaTu), cojsHa KUCJIOTa, IIKalda TBEPAOCTI MiHEpajiB, BU3HAUYHUK OCHOBHUX

OPOI0YTBOPIOBAJILHUX MiHEpaiB.

TeopernuHi BizomocTi

Minepanu mijknacy cyiab(dariB € CKJIaJJOBUMU YaCTUHAMMU, TOJIOBHO OCaJOBUX
nopif. [loxomkenHs cynbdariB HOBEpXHEBE — 11€ MOPCHhKI 00 XIMIUHI OCa/H, TAKOK
YTBOPIOIOTHCSA B PE3yJIbTAaTi OKUCICHHS Cyiab(diaiB 1 cipku. BuaiisioTe 6e3BOJHI 1
BOJHI Cynb(daTu:

Bbe3Boani cyabdarn:

Anrigput (CaSQ,). Teepaicts 3 — 3,5, mutoma maca 2,8 — 3, CHHIOHIA
pomOiuHa, OJUCK CKJSHUW, NEepJaMyTpOBUM, KOJIIp ToJlyOyBaTHil, CHUHIOBAaTHIl,
dioneroBuif, dYepBOHyBaTWUW, posyBartuii, Oinmit. Kpucraium mpo3opi abo
MPOCBIYYIOTHCS. Y KPHUCTANIYHUX PI3HOBUJIHOCTSAX CIAWHICTH JTIOCKOHAlda B TPhOX
HanpsimMkax. lloxomkenHs ocamoBe. TpamisitoTbCsi cepel  OCajoBUX MO Ha
KOHTaKTI MarMaTHYHHUX TOPIA 3 OCAaJOBUMHU MopojaMu. PojgoBula aHTiApUTY € B
VYkpaini (Aptemicrke), Pocii, [aaii, CILIA.

3acTocyBaHHS: y BHUPOOHMIITBI aHTIPUTOBOTO IIEMEHTY, a TaKOoX JJIs
BUTOTOBJICHHS CTaTyeTOK, YOPHWJIBHHUIb Ta JJIsI XIMIYHOI Meiopailii COJOHIIB 1
COJIOHKYBATHX IPYHTIB.

Boani cyasdarn:

Finc (CaSO, *2H,0). Teepaicts 2, nutoma Maca 2,31 — 2,32, CHHIOHIsA
MOHOKJIIHHA, OJUCK CKJISTHUH, TepIaMyTpOBUi, NIOBKOBUCTHN, MAaTOBUH, KOJIIp
Olnmmii, cipyBaTwii, >KOBTYBaTUii, YepBOHUH, cipuid, Pucka 6ina, caiHICTh IIIKOM
JOCKOHAJIa B OJTHOMY HampsMKy. OJIWH 3 HaWTOJIOBHIIIUX TOPOJIOYTBOPIOBATHLHUX

MiHepadiB ocafgoBux mopia. lloxomkeHHs eHmOreHHe (XIMIYHMA — ocan),
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rigporepmanibie. B Vkpaini noknaam € Ha JlonOaci, [lomimmi, B YepHiBenbKii
o0JacTi.
3acTocyBaHHS: B apXITEKTYpHIH 1 CKyJIBNTYpHIH chpaBi, y MEIMIIMHI, B
ManepoBid MPOMUCIOBOCTI, ¥ CUTBCHKOMY TOCIIOAAPCTBI AJIS TIMCYBaHHS JTyKHHX
IPYHTIB.
Xix podorn
3asoanna 1. 3 onepxaHoi KonekIii MiHepaniB V kiacy (miakiacy cyiabhaTi)

BU3HAYUTH OCHOBHI (h13MYHI BIACTUBOCTI MIHEPAJIIB: KOJIpP, PUCKY, OJIUCK. TBEP/IICTh.

Jlani 3aHecTH B TaOIMINO 5 (KomoHKU 4 — 8).

Tabnuys 5
®iznyHi BJacTuBOCTI MiHepagdiB V kinacy (miakiac cyabgaTn)
Hazpa XiMiqaAR Peaxis Crmoci6 3acrocy-
. . . 3 COJISTHOIO
Knac | minepany CKJIaj1 Komip | Pucka | binuck | TBepaictb KHCIOTO yTBOpeHHsl | Banus
1 2 3 4 5 6 7 8 9 10

3asoannsa 2. Ha miacraBi Bu3Ha4YeHMX (I3UYHUX BIACTUBOCTEH MIHEPAIB,
METOJOM iXHBOTO TIOPIBHSHHS 3 ONMHCAaHUMH BJIACTHUBOCTSIMH Ta 3a JOTOMOTOIO
BU3HAYHMKA OCHOBHHMX IOPOJOYTBOPIOBAIILHUX MIHEpaJiB, BHUILJIUTH KOHKPETHI
miHepanu. Jlani 3aHectu B Tabnuirio 5 (komonku 1 — 3, 9, 10).

BucHoBOK

IIuTaHHs 1J8 CAMOKOHTPOJIIO

1. SIxi OCHOBHI MPEACTAaBHUKY MIAKIACY CYIbhaTh?

2. Sxi miHepanu 3 TIAKIACy Cylnb(aTiB MarTh 3aCTOCYBAaHHS B CUILCHKOMY
roCoIapCTRi?

3. Sxi xiMiuH1 (OPMYIIM aHT1IPUTY Ta TINCY?

4. Sxkum cnocoOboM yTBOpIOEThCS Tinc? SIke 3acTOCYyBaHHA B  CLIBCHBKOMY

roCoIapCTRi?
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JIABOPATOPHA POFOTA Ne 6

Tema. Buznauenns ta kiaacudikanis MminepasaiB V kiacy (nmiakiaac gocdarn)
Mema pooomu: HaBUNTHCS BU3HAYUTH MiHepan V kiacy (makmac gocdarn).
Mamepianu ma ooé6raonannsa: Konexuis MiHepamiB V kiacy (migkiacy

docdartn), consHAa KHUCIOTa, IIKaJa TBEPAOCTI MiHEpasiB, BHU3HAYHUK OCHOBHHUX

MOPOI0YTBOPIOBATILHUX MiHEPAIiB.

Teopernuni Bitomocri

dochatu — 1e MiHepaiu, sKi € cosiMu oprodochopHoi kucimotu. Komip
HETOCTINHUH, KOJIP PUCKU TAaKOK HEMOCTIMHUNA. MOXHa CIUTyTaTu 3 cyib(aTamu 1
kapOonatamu. Bin cynbdariB BIIPI3HAIOTECA KOJOPOM pHUCKU (y cyib(ariB
nocTiiiHa — 0Oi1a), BiJ KapOOHATIB — BIACYTHICTIO Peakxilii i3 COJISIHOIO KUCIOTOH0. 3
BEJIMKOI KUIBKOCTI MIHEpamiB M€l Ipynd OCOOJMBE 3HAYEHHS MAlOTh amaTUTH 1
dbocdoputu, ik cupoBUHA ISl BUPOOHUIITBA (hochOpHUX TOOPUB.

Bbe3Boani pocaru:

Amatut [Cas(PO,); (F, Cl)]. Teepmicte 5, mutoma maca 3,2, CHHIOHIA
reKcaroHajibHa, OJIMCK CKJISSHUH, 1HOJI >KUPHHUH, KOJIp 3€JICHWH, TroJy0yBaTo-
3eJIeHuH, cipuil, Oypui, romyOuii, ¢ioseToBuil, CUHIOBATO-3€JICHUM, CIpHil, pHCKa
Oia, cnaiHICTh cJ1a00 BUpa)KeHa. Y MPUPOAl ICHYE Y BUTIISAL CYLUIBHUX 3€PHUCTUX
Mac abo0 BKpamieHb Cepel MarMaTUYHUX TMOpiJA, TIAPOTEPMAIBHUX KW, Y
ByJIKaHIYHUX JlaBax. Haitoinb1i pogosuia € Ha KosbecbkoMy miBocTpoBi (Xi101HCHKE)
B 3abaiikami, [liBgennomy Ypaui.

3acTocyBaHHS: Il BUTOTOBJICHHS (ocPopHOKUCTUX T00puB 1 (ochopHOi
KHCJIOTH.

dochoput [Cas(PO,)F, Cl+CaCOs] i raauna. Teepaicts 5, OJIMCK MaTOBUH,
KOJIp TEMHO-CipUid, YOPHHUI, KOPUYHEBUM, PUCKA CBITIIIIA 3a KOJIp, CHAWHICTb
BificyTHs. [Ipyn moTupaHHi OMHOTO IMIMaTKa OO 1HIIHMM BIAYYBA€THCA 3amax MaJeHOi
kicTku. [loxomkenHs OioreHHe. Y NpUPOAl € Y BUIIIAI KPYIVIMX KOHKPEIi
paiaJbHO-IPOMEHUCTOT OyJOBM cepel  OocaloBUX TMopiA (BamHSKIB, MICKIB,
MICKOBUKIB, CJAHIIB). YTBOPIOEThCA 3 (Qocdopy, IO MICTUTHCA B 3aIHIIKaX
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Oprasi3miB mnomnepenHix reosioriunux nepioniB. [loxkmamu docdoputis € B Pocii,
JlonenpKo-J{HIMPOBCHKIN 3amaanHi, Ha 3aKapHaTTi.

3acTocyBaHHS: i BUTOTOBIIEHHS (ochopuTtHOTO OOpOIIHA, a TaKOXK IS
onepxkaHHs (ochopy.

Xix pooorn

3asoanns 1. 3 onepxxaHoi KoJiekIlii MiHepaniB V kiacy (miakiacy docdarn)
BU3HAYUTH OCHOBHI (Di3M4HI BIACTUBOCTI MIHEpaJiB: KOJIp, PUCKY, OJIMCK. TBEPAICTb.
Jlani 3aHecTr B Ta0auiio 6 (kojaouku 4 — 8).

Tabnuys 6

®Di3n4HI BJIaCTUBOCTI MiHepadiB V kiacy (nmiakiaac ¢ocdarn)

Hasga XimigHUH Peaxnis Croci6 3acrocy-
Kiac | minepany CKIIaj Komip | Pucka | Bmuck | TBepaicth 3 COIIATOIO yTBOpeHHs | Banus
KHCJIOTOIO
1 2 3 4 5 6 7 8 9 10

3asoannsa 2. Ha miacraBi BU3Ha4YeHUX (I3UYHUX BIACTUBOCTEH MIHEPAIB,
METOJOM IXHBOTO TIOPIBHSHHS 3 OINHWCAHWUMH BJACTUBOCTSAMH Ta 3 JOMOMOTOIO
BU3HAYHMKA OCHOBHHUX TIOPOJIOYTBOPIOIOYMX MIHEpATiB, BUAUIMTA KOHKPETHI
Minepay. J{ani 3aHect B Tabsmimro 6 (komonku 1 — 3, 9, 10).

BucHoBOK

IIuTaHHs 1J8 CAMOKOHTPOJIIO

1. SIxi oCHOBHI IIpEICTABHUKY TiKIacy ¢ochaTu?

2. Sxi wminepanmu 3 miaknacy Qocdaru MarTh 3aCTOCYBaHHS B CUIBCBKOMY
roCoIapCTRi?

3. Sxi ximiyH1 hopmyru anaTuty 1 pochopury?

4. Slkuit criociO yTBOpeHHsT MiHepasliB kiacy dochatu?
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JIABOPATOPHA POEOTA Ne 7

Tema. BuzHaueHHsi Ta kjaacudikanis MminepaJis V kiacy (miakjiac cuiaikaTn)

Mema pobéomu: HaBUUTHCS BHU3HAUaTH MiHepaid V Kiacy (miakiacy
CHJIIKATH).

Mamepianu ma o61a0HanHA: KOJEKITiS MIHEPAITIB MIIKIACY CUJIIKATH, IIKaJIa
TBEPAOCTI MiHEpaJiB, BU3BHAYHIUK OCHOBHUX MOPOI0YTBOPIOBAHUX MiHEpaiB.

Teopernuni BizomocTi

[linknac cumikaTH — coOJIi KpeMHieBHX KHUCIOT. lle HaiOumbm mommpeHi
MIHEpaJIX B TMPUPOII. 3E€MHAa KOpa CKJIAJIa€TbCcid 3 MIHEpaliB cuiikariB. Bonu
HaJeXaTh J0 CKJIaJy Maibke BCIX TPChKHUX IMOPIA 1 € OCHOBHUMH MOPOJOTBIPHUMHU
MiHepaiamu. Jlo miAkiacy CHIIIKAaTiB HaleXkaTh MIHEpald, IO MAaloTh CKJIaJAHHMA
xiMiyHu# ckiaza 1 OyaoBy. Ha yacTky cuinikartiB npumnajnae npubiauzno 85 % macu
3€MHO1 KOPH J0 TTUOUHU 16 KM.

VYl cunikaTi NOAUISIFOTECS 3aJI€KHO Bl CIIOCO0Y 3’€JTHAHHA KPEMHEKHUCHEBUX
TeTpaeapiB Ha TakKl MiIKIACH: OCTPiBHI, JAHIIOTOBI, CTPIYKOBI, KapKacHi, JINCTYBATI.

| rpynma. OcTpiBHi cuiikaTu

OuaiBin (MgFe)2SiO,. 3a XiMiYHHM CKJIagOM 1€ 3aj1i30-MarHe3iaabHui
oprocwrikat. TBepaicTs 7, mutoma maca 3,3 — 3,4, OJIUCK CKIISTHUHN, KOJIiP OJIMBKOBO-
3eJIEHU, TEMHO-3€JIEHUI, Maii’ke YOPHU, MPO30pHil a00 MPOCBIYYETHCS, PUCKU HE
7a€e, 3J0M 3CPHUCTUN, HEPIBHMM, CIAMHICTh HEJOCKOHAJA. THWMOBUN NEPBUHHHM
MiHEepaJl, YTBOPIOEThCSA 3 MarMH, HaJeXHUTh O CKJIAAy OCHOBHUX 1 YIBTPAOCHOBHUX
MIOPiJl, TOOJMHOKI KPUCTAJIHN PiJIKi, YacTilie YTBOPIO€e 3epHUCTI Macu. [lokmaau € Ha
VYpami, [TliBniunomy KaBkasi.

3acTocyBaHHA: MPO30Pl PI3HOBUAHOCTI (XPU30JITH) BUKOPUCTOBYIOTHCS B
IOBENTIPHIA CTIpaBi, B XIMIYHIA TPOMHUCIOBOCTI, OYHIBHHUIITBI, SIK BOTHETPUBKUU
MaTepial, B CUIbCbKOMY TOCIIOAAPCTBI; 1HO/I SIK MarHe3iajbHe JOOPHUBO.

Il rpyna. Jlanuiorosi Ta cTpiukoBi cuitikaTu

HaiiGinpimn mommpeni poroBa ooOMaHKa 1 aBriT.
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PoroBa o0omanka Ca(Mg, Fe),(Si0,);. CxnamgHa XimiuHa cronyka 3
nomimkamu Fe, Mn, Al, Ti. Tepaicts 5,5 — 6, muroma maca 3,2, OJUCK CKIISTHHH,
IIIOBKOBUCTHUH, MAaTOBUM, KOJIP TEMHO-3€JICHUH, Mai>ke YOpHUH, HEMPO30PHU, pHCKa
Oima, cipa, 3eleHyBaro-cipa. Y TPHUPOJI TPAIUIIETbCS Y BUTISAI BHIAOBKEHUX
MPU3MATHYHUX KPUCTAJIB 200 CYIUIBHMX Mac rojidaToi abo MpU3MaTHYHOI OYJI0BH.
Bxoauth n0 cknagy cepeaHix (I1OPUTH, CIEHITH, aHIE3UTH), KUCIUX (TpaHITH Ta
1H.) MarMaTUYHUX MOPiJ, MeTaMop(iuHuX mopix (THekcu, amdidbomiTn).

3acTOoCyBaHHS: BHUKOPUCTOBYEThCA K OONuUItoBaNbHUM Matepian. lle
BAKJIMBUW MOPOJOTBIPHUI MiHEPAJT MarMaTUYHKUX 1 METaMOP(QIYHUX MOPIA.

Asrit Ca (Mg, Fe) (Si03), + neska kinbkictb A1,03. TBepaicTs 6, muTOMa
Maca 3,5, CHHTOHIS MOHOKIIHHA, OJIMCK CKJISHUKA ab0 MaToBHM, KOJIp TEMHO-
3eJIEHUH 10 YOpPHOro, pucka Oula, cipa, 3eJeHyBaTo-cipa. Tpamiserbest y BUIISAIL
BKpaIlieHb y mopojaax. Bxoauts 10 ckiagy ocHOBHUX (radpo, miadasu, 0a3anbTH) i
piamie cepeHix rauOuMHHUX (mioputy) mMarmatuuHux mnopia. [lokmamm € B Pocii
(Vpau), Yexii.

3acTocyBaHHS: OCHOBHUM MOPOAOTBIPHUM MiHEpall.

11 rpyna. Kapkachi cuiikatu (a1roMocHIiKaTH)

Haii6inp1m nommpeHuMy MiHepaliaMu 1€l TPynH € MoiaboBi mmaT. [1onboBi
mmaTi CKJIamalTh 55 % Macu 3eMHOI KOpU 1 YTBOPIOIOTBCS MarMaTUYHUM
crnoco0oM, € B CKJIaJl MarMaTUYHUX, METaMOP(MIUHUX 1 JESIKUX OCAJOBHUX IMOPIA.
Benuka KUTBKICTh TOJILOBUX IIMATIB MICTUTBCS B IpyHTax. HairojgoHimmmu
HImaTaMy € OpTOKJIa3 1 Iiariokiiasu (anp0iT, aHOPTHUT).

Oprokiaa3, a6o kaabuieBmii mojaboBuili mmat (K;O°Al,0346Si0,).
Teepmicth 6, mutomMa Maca 2,56, ONHCK CKJISHUHN, MEepIaMyTpOBUN, BUBITPEHI
PI3HOBHIHOCTI MaTOBI, KOJIIp KOBTHM, O1110-pOKEBUI, YUEPBOHM, OLITUH, CIpyBaTHiA,
piamie Oe3KONpHUN, PUCKA HE Jae. BaxnmmBuii MOpOAOTBIpHUN MiHEpal KHUCIUX
MarMaTUIHUX 1mopia. OKkpemi KpUCTau OPTOKJIa3y B METMAaTUTOBUX JKHJIAX JTOXOJSATh
10 30 — 40 cM 1 OisibLIE B JiaMeTpi.

3acTocyBaHHS: B KepaMiyHI MPOMHUCIOBOCTI Jis BUpOOHUIITBA (hapdopy,

(asiHCy, emalli 1 B CKJISIHIA IPOMHUCTIOBOCTI.
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AanbiT (Na,03°Al,0396Si0,). Teepumicte 6 — 6,5, muToma maca 2,62, OJIUCK
CKJISTHUM, BUBITPEHI PI3HOBUIHOCTI MaTOBi, KOJIp OlIui, cipyBaTHii, YEpBOHYBATO-
3€JICHKYBaTHi, pUCKKM HE Jae. BXoauTh N0 CKialy MarMaTWUYHUX MOPiJ THEHCIB,
nermatuToBux *kui. [loxmanu € B Pocii (3abatikamms, Ypan).

3acTocyBaHHS: y CKJISIHIN 1 KEpaMidHii MPOMHUCIOBOCTI.

Anoprut (Ca0°A1,032Si0,). Teepaicts 6 — 6,5, nutoma maca 2,73 — 2,78,
OMMCK CKJISTHUM, BUBITpEHI pPIZHOBUAHOCTI MAaTOBl, KOJip Olnmii, cipyBaTHii,
YepBOHYBATUI, PUCKU HE J1a€, CAWHICTh JOCKOHANIA y IBOX HANpsMKax. Y TpUpOi
YTBOPIOE CYIIUIbHI 3€pHUCTI Macu abo0 BKparwieHHs B mopoai. Kpucramu piaki.
BxoauTh y ckiaja, ToOJIOBHUM YMHOM, OCHOBHHX (Ta0po, 0azanbTH) 1 piAIIe CepeHIxX
MarMaTUYHHUX MOPiJl (A10PUTH, aHIE3UTH ).

3acTOCYyBaHHS: SIK AEKOPATUBHE KaMIHHS.

IV rpyna. JIucryBari cuiikatu

Minepanu 1i€i rpynu XapakTEePU3YIOThCS IUIOMMHHUM TMOETHAHHSAM CTPIYOK
KPEMHEKHCHEBUX TeTpaeApiB. 3aBASKH I[bOMY KpHUCTadd MAalOTh JOCKOHAIY
CHalHICTh B OJHOMY HampsaMmKy. [[o 1i€i rpynu i3 mNpOCTUX CUJIIKATIB HaJIeKaTh
TaldbK, 13 CKJAJHHUX (AJTIOMOCUIIKATIB) — CIIOAM (MYCKOBIT, O10THT), TJIMHHCTI
MiHepaiu (KaoJiHIT, MOHTMOPHJIOHIT).

Tanek [Mg,(OH),*(Si4O1)]. Tlommpenuit y mnpupomi, € BTOPUHHHM
CUJIIKaTOM, YTBOPIOETHCS B PE3YJbTaTl BUBITPIOBAHHS NPOCTUX CUIIIKaTiB. TBepaicTh
1, mutoma maca 2,7 — 2,8, M’SKMM Ha JOTHUK, KOJIp SICHO-3€JE€HUM, OUIMHA 3
KOBTYBaTUM BIATIHKOM, pucCKa Olja, CHaiHICTh LUIKOM JOCKOHajla B OJHOMY
HampsIMKy, OJUCK CKJSIHMMA, TepJaMyTpoBUid; TepMmocTiikui. IloxomkeHHs
metamopdiune. [loxkmanu € B Pocii (Vpan, Cxigni Casuau), Kurai, Kanami.

3acTOoCyBaHHS: y CUIBCBKOMY TOCHOJAPCTBI [JIsi BUTOTOBJICHHSI OTPYHHHX
MOPOIIKIB JJii OOpOThOM 31 MIKITHWKAMH. B mamepoBiii, TEKCTUIBHIN, TYMOBIH 1
IIKIPSHIA POMHUCIIOBOCTI.

MyckoBiTt (K;0°Al,0322S5i0,2H,0). Teepaicts 2,5 — 3,0, nutoma maca 2,76

— 3,0, 6e3komipHUiA, OJUCK TIEPIAMyTPOBHIA, CIIAMHICTh JIKOM JIOCKOHAJIA B OJTHOMY
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HanpsMKy. [loxomkeHHs wmarmMatuuHe, MeTamMopdidHe, HAJIEKUTh [0 CKIATy
rpynToBux ckeneTiB. [loknaau € B Pocii (Kapenis, Cxinni Castan).

3acToCyBaHHS: SIK 130JTOp JUIsl €JIEKTPUYHUX CTPYMIB 3aMmiCTh CKJia, B
pamioTexHilll,B MPUIAT00Y TyBaHHI.

BiornT(K,0°(MgFe)O°Al,0,22Si0,22H,0). Ckiag HeEnocTidHUN, YOpHA
MarsesiajgbHO-3aJlI3UCTa CJI0JIa, MIHEpal JyKe TOMIMPEHUH B 3eMHIM KOpi.
Teepaicts 2,5 — 3,0 mutoma maca 2,7 — 3,0, xomip 4YopHUM, OJMCK CKIISTHHM,
NepJIaMyTPOBHM, CIIaliHICTh IIJIKOM JOCKOHAajJa B OAHOMY HampsmKky. [loxomxeHHs
MarMaTU4He, MeTaMop(pIYHe, 3yCTPIYAETHCSA Pa30M 3 MyCKOBITOM.

3acTOCYBaHHS: B €JIEKTPOI3OLIMHUX BUPOOaXx, JHKEPEIo Kajllo 1 MarHiio B
IPYHTI.

I'simaMceTi MiHepaJm — BTOPUHHOTO MOXO/PKEHHS, YTBOPIOIOTHCS B PE3YJIBTATI
XIMIYHOTO BUBITPIOBaHHS TMOJBOBUX IIIATIB 1 CIIOJ, BXOJATh J0 CKJIaqy OaraThox
0CaJIOBUX TOPIA — IJIMH, CYTJIMHKIB, 3aBXIU BXOJATh y CKIIaJl IPYHTIB, 3yMOBIIIOIOThH
BOMpHY 3[aTHICTh IPYHTIB, BIUIMBAIOTh Ha iXHI (QI3M4HI Ta (PI3UKO-XIMIYHI
BJIACTUBOCTI.

Kaouainit (Al,0,°25i0,°2H,0). Teepaicts 1, muroma wmaca 2,6, Omuck
MaTOBHM, KOJip OiIui, )KOBTYBaTHi, prucka Oina, 3;10M 3emuictrii. Ko Ha HBOTO
oAMXaTH, 3’ ABIsA€ThCs 3amax e, [loknaau € B Jlonenpkii oomacti (CiBepchbke).
Binnunpkiit o61acti (I'myxoBerpke), Pocii.

3acTocyBaHHS: OCHOBHAa CHpPOBHMHA i BHUpOOHHITBA (apdopoBoro i
¢dasiHcoBoro mnocyny. KpiM 1bOro, BHUKOPHCTOBYETHCS Yy NaANepoBiil 1 XIMIYHIN
MPOMHUCIIOBOCTI, B CUIBCBKOMY TOCHOAAPCTBI SIK I1HEPTHUM HAMOBHIOBAY Yy
BUPOOHUIITBI TIECTUITUIIB.

Mountmopuionit (MgO-Al,0,°4Si0,°H,0). Mae ckiaaHy ximiuHy OYyIOBY.
Teepmicts 1 — 2, muTomMa Maca 2, KOJIp pI3HUN 1 3aJIeKUTH BiJl JOMIIIOK, aie
HalyacTile BiH CcipyBaTuil, OJHCK MaTOBUH. MOHTMOPHIOHIT YTBOPIOETHCS,
rOJIOBHO, MPHU 3MiHI BYJKAHIYHMX MOPIJ MOBEPXHEBUMH MpOIECAMU y TPYHTI 1
BUHUKAE 3a PaxyHOK BHUBITPIOBAHHS OCHOBHUX TIOJIbOBUX IIMATIB, a TaKOX 3a

PaxyHOK BUBITPIOBaHHS MIpOKCEHIB 1 aM(i00iB. MOHTMOPHIIOHIT YK€ MOLIUPEHUI
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1 B IPyHTax, a TaKoXX B OCOOJMBHUX TIJIMHAX, II0 MAalOTh Ha3BYy OEHTOHITOBHX, SKI
BUKOPUCTOBYIOTHCS JIJII OYMIICHHS PI3HUX Macend 1 piamH. Y TpyHTax 3abe3mnedye
iXHIO BUCOKY MOTJIMHAIIbHY 3J]aTHICTb.
Xin podorn

3asoanns 1. 3 onepxaHoi KoJIEKI[T MiHepaliB V kiacy (MIKIacy CUIIKATH)
BU3HAYUTH OCHOBHI (h13WYHI BIACTUBOCTI MIHEPaJIIB: KOJIpP, PUCKY, OJIMUCK, TBEPICTh.
Jlani 3aHecTr B TaOuUI0 7 (KOJOHKH 4 — 7).

3asoannsa 2. Ha miacraBl BU3Ha4YeHMX (I3UYHUX BIIACTUBOCTEH MIHEpAIB,
METOJIOM IXHBOTO TIOPIBHSHHS 3 OINHWCAHUMH BJIACTHUBOCTSAMH Ta 3 JOIIOMOTOIO
BUJIUVIUTU KOHKPETHI

BU3HAYHMKAa OCHOBHHMX MOPOJAOYTBOPIOIOYUX MIHEpAIB,

minepanu. Jlani 3anectu B Tabnumio 7 (komoHku 1 — 3, 8, 9).

Tabnuys 7
@izu4Hi BIacTHBOCTI MiHepaJiB V kiacy (migkJIacy CWIKATIB)
Hasga XimiuHUH Croci6 3acrocy-
Knac MiHepary CKJIaj1 Komip | Pucka | Bmuck TBepmicTb YTBOPEHHS BaHHSA
1 2 3 4 5 6 7 8 9
BucHoBok

IIuTaHHs 1J8 CAMOKOHTPOJIIO

1. [lo Take omiBiH ?

2. Slke TOXOIKEHHST MiHEpaJIiB aBriTy 1 poroBoi 0OMaHKH, IXHi XapaKTepHi O3HAKHU?

3. Knacudikariiss MiHEpaliB OJIbOBUX IIIATIB 32 XIMIYHUM CKJIQJI0OM.

4. SIxi IpOAYKTH YTBOPIOIOTHCS MPU XIMIYHOMY BUBITPIOBAHHI MOJIHOBUX IITIATIB?

5. SIk1 HAWOLIBII MOMIMPEH] CIIOJM BaM BiJIOMI, HAMUIIIThH 1XHIA XIMIYHMUN CKJaf 1
BKQXXITh MPOAYKTH 1X BUBITPIOBAHHS?

6. Slxi HAWOUIBII MOMIMPEHI TJIMHUCTI MiHepaiu, iX (OpMyau 1 3HAYEHHS I
POJIFOYOCTI IPYHTIB ?

7.Y YoMy CyTh NOTJIMHAJIBHOI 3AAaTHOCTI TJIMHUCTUX MiHepaniB? SIki MiHepamu
IIOTJIMHAIOTE BOAU OUIBIIE a IK1 MeHIe?

8. Y pesynbTaTi SIKOTO BUIY BUBITPIOBAHHS YTBOPWIIMCS TIUHUCTI MIHEPAX KAOJIHIT

1 MOHTMOPHJIOHIT?
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JIABOPATOPHA POFOTA Ne 8

Tema. BusHaueHHsI MATMAaTHYHMX TPCHKHUX NMOPiJx (KUCJIi MOPoan)

Mema poboomu. BU3HAYUTH OCHOBHI, HAMOUIBII IMOUIMPEHI KHUCJI IMOPOIU
MarMaTU4YHOTO  TOXOJPKEHHS, iXHIO  CTPYKTYpY, TEKCTypy, XIMIYHUH Ta
MIHEpaJIOTIYHUHN CKJIa, 3’ sICYBaTH iX 3aCTOCYBaHHS.

Mamepianu ma o61a0HanHA: KOJEKISI MarMaTUYHUX TIPCHKUX MOP1T (KUCII
MOPOJIN), BABHAYHHK T1PCHKUX MOPII.

TeopernuHi BizomocTi

MarmatuyHi TOpPOJM YTBOPIOIOTBCS B YMOBax BHCOKOi TeMmIepaTypu 1
BHCOKOT'O THCKY B TIPOIIECI OXOJIOJKEHHS CHJIIKATHUX PO3YMHIB, IO M1THIMAIOTHCS 3
HaJp 1 HA3MBAIOThCS MarMor. ToMy 3a TOXOMKEHHSM BOHHM HaJeXaTb 0
NEPBUHHUX. 3aJeKHO BiJI YMOB OXOJIOJDKEHHS MarMM BHU3HAYA€ThCS XapakTep
TIPpCHKUX TMOpiA, L0 MpPU I[bOMY YTBOPIOIOThCA. [Ipu 3acTuraHHi Ha BEJIHMKHUX
rIMOMHAxX y 3€MHIM KOpi, 1€ TpoLec 3aTBEPIHHSA B1IOYyBaeTbCA IyKE IMOBUIBHO,
YTBOPIOIOTHCA ~ IHTPY3HMBHI, a00 TJIMOWHHI MOpoAU. SIKIIO TIPChKI MOPOaU
YTBOPIOIOTBCS 3 MarMu, IO BUJWJIACA Yy BUTJIAIl JIaBH Ha 3€MHY IOBEPXHIO, iX
HA3UBaIOTh e(Dy3UBHUMU, 00 BYJIIKAHIYHUMU (BUITUTUMH).

Kpynno3epaucra (kpuctamiyHa ¢opma) CTPyKTypa BIACTHBA TNIMOWHHUM
nopojam, siKi KpUCTaI3YIOThCSl IOCUTh MOBUIBHO 1 TOMY OKpeMi 3epHa (KpUCTaJIH)
BUPOCTAIOTh JI0 BEJIMKUX po3MmipiB. JlpiOHO3epHHCTA (KpHUCTaliuHAa) CTPYKTypa
npUTaMaHHa IMOPOJaM HAMIBIVIMOWHHUX, IO YTBOPIOIOTHCS B YMOBAx IIBUIKOTO
OXOJIOJIKEHHSI MarMu.

Edy3uBHi mopoau, 1m0 yTBOPWIKHCS B MOBEPXHEBHX yMOBAaX IMPH IIBUAKOMY
OXOJIO/KEHHI JIaBH, MAlOTh CKIIMCTY, MPUXOBAHO KPHUCTAIYHY (KpHCTalu abo 3epHa
HE030pOEHMM OKOM HE€ MOMITHI) a00 mop(dipoBy CTPYKTYypy (KpUCTaaud OKPEMHUX
MIHEpaJiB PI3KO BUIAUISIOTHCS CBOIMHU BEIMKUMH po3MipamMu Ha (DOHI 3araibHOI MacH

IOPOJIN).

XiMiuHMi Ta MiHepaJOriYHUI CKJIaJ MATMATHYHUX MOPi
[Ipu po3rasal XIMIYHOTO CKJIaJy MarMaTUYHUX MOPiJ BaKJIMBE 3HAYCHHS Mae
BMICT B HUX KpeMHekucinoTu (SiO;), mo i € B oOCHOBI XiMiuHOI Kiacudikarii. 3a

BMICTOM KPEMHEKHUCJIOTH BC1 MArMaTUYH1 TOPOAH MOUISIOTHCS Ha 4 TPYTIH:
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1). kucii — > 65 %);

2).cepeani — 52 — 65 %;

3).ocnoBHi — 40 — 52 %);

4).ynprpaocHoBHi — < 40%.

Kucai mopoam — Ti, B axkux BmicT SiO, cranoButh Big 65 — 75 %. Bouu
XapaKTEpU3yIOThCS TIEPEBarol0 OPTOKJIA3y 1 KBapiy Ta HE3HAYHHUM BMICTOM
3a113UCTO-MarHe3iaabHuX (TeMHO3a0apBICHUX) MIHEpaJiB, CBITJIUM 3a0apBIEHHSIM 1
HEBEJIMKOI0 MUTOMOI Macoro (2,6 — 2,8). [lo kucimx TOpia HalexaTh TPaHiT,
JIIapUT, KBApIOBUM MOpDipUT, merMatuT (“IMCbMOBHM TpaHiIT”).

Kucini iHTpy3uBHI IOPOJIM HAA3BUYAWHO PO3MOBCIO/DKEH] HA 3eMH1U Kyl. J{o
HUX HaJIEKaTh IPAHITH Ta TPAHOJIOPUTH.

Edy3uBHI mopoau MOXYTh MaTH PI3HUM CTYIIHb pO3 KpucTamizamii. 3a
BEJIMYMHOIO KPHUCTAIIYHUX 3€PEH PO3PI3HSIOTH Pi3HO3EpHUCTY (adipoBy) Ta
HEPIBHOMIPHO 3epHUCTY (1mopdipoBy). Komip He3MiHEHUX eDy3UBHUX KUCIUX IMOPIiJ]
3QJIEKUTh B1JI BMICTY JIEHKOKPAaTOBUX MIHEpaNliB, Ma€, MEPEBaKHO, CBITII, SCKpaBi
BIITIHKHU: O1J11, CBITJIO-CIpi, POKEBI, OY3KOBI, )KOBTI1, CBITJIO-TIOMapaH4eBi TOIIIO.

Kucuai nopoau

I'pyna rpanirty

I'panit. Marmatnuda TIMOMHHA TMOpoOJAa  SICHO-CIPOro, >KOBTYBATOIO,
poxkeBoro, ab0 YEpBOHYBATOro 3a0apBJICHHS, 3YMOBJICHOTO 3a0apBIICHHSIM
nosboBoro 1mmary. CTpykTypa B HBOrO KpucTajiyHa ab0 TIOBHO3EPHHCTA.
Ckiaja€Tbcsi B OCHOBHOMY 3 TIOJBOBOTO IIMaTy (OpTOKJa3y), KBapily, CIIOAU
(MmyckoBiTY ab0 0i0THTY). I3 TeMHO3a0apBiIeHUX MIHEPANiB y HEBEIUKIM KUIBKOCTI
npucyTHs poroBa oomanka (5 — 10 %). 3 rpaHiTOM MOB’sS3aHi POJOBWINA OJIOBA,
30J10Ta, CBUHIIIO, MiJli, CJIIOJIU, KaOJIiHY, (DIIFOOPHUTY.

3acTocyBaHHS: sK OyJIBEJIbHUNU MaTepian, maTepian il OOJUIFOBaHHS, IS
ram’sITHUKIB

IermaTut, a00 “nrcbMOBHM rpaHIT’ . MarmaTuyHa XWJibHa MOPOJA, CBITJIOTO
3abapBiieHHS (CipyBara, O1j1a, 4epBOHYBATA, 3JIKHO Bl KOJbOPY MOJIbOBUX IIMATIB),
CTpyKTypa rpy0Oo3epHucTa, TpyOOoKpucTaimiuHa abo mermarutoBa. CKiamaeTscs 3
TI0JIbOBOTO IITNATY 3 BKPAIUICHHSAMU KBapIly. 3aJiAra€ y BUTIISII KA.

3acTocyBaHHS: SIK OOJHUITIOBAIBHHUM MaTepial.
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Jlinapur. MarmatuuHo-eQy3uBHa TOpOJA, CBITIOTO 3a0apBIEHHS, SICHO-
ciporo, JKOBTyBaToro, uepBoHyBaToro. Ile wmacwBHa mOpoma 3 JApiOHUMU
BKpAIUICHHSIMU 3€PEeH OPTOKJIa3y, KBapily, MOJbOBUX MINATiB, HEBEJIHKOI MHUTOMOI
Macu. Ha moBepxHi 3eMJI1 yTBOPIOE MTOTOKH, TOKPUBH.

3acTocyBaHHS: SIK Oy/1IBEJIbHUI MaTepial, NUITXOBUN KaMiHb.

Xix podorn
3asoanna. B opepxaHiil KoJekiii BU3HAYUTU XIMIYHI BJIACTUBOCTI 3pa3KiB
MarMaTMYHUX TIPCBKUX TIOpiaA (KUCHII MMOPOAM), iXHIO CTPYKTYpy 1 TEKCTypYy.
MeTtogoM XHBOTO TOpPIBHSHHS 3 ONMUCAHHUMH BJIACTUBOCTSIMH Ta 3 JIOIOMOTOIO
BU3HAYHMKA TIPCHKUX MOP1A po310paTH MOPOIU 3a CIOCOOOM YTBOPEHHS Ta Ha3BATU
ix. Jlani 3aHectu B TabauIlto 8.

Tabnuys 8

Kanacudgikauisa MarMaTi4HMX ripcbKUX nopia (kucJjii mnopoau)

3a BmictoMm SIO,
Crioci6 yTBOpEeHHS CtpykTypa Tekctypa Kucai > 65 %
MiHepanoriyHui CKIIaj
1 2 3 4
Edy3uBHuii
(BWIIMBHHUI)
Kunbauit
InTpy3uBHMIA
(TTMOMHHM )
BucHoBok

ITuTaHHA 1J CAMOKOHTPOJIK0

1. Illo Take MarMaTu4Hi ripchbKi MOpoau?

2. Sk xmacuikyroThCsl MArMaTUYHHUX TIPCHKUX MOPia?

3. Sxi cmocobu yTBOPEHHSI MAarMaTUYHUX TIPCHKUX MTOP1a?
4. Slka cTpyKTypa BJIaCTUBA MArMaTUYHUM MOpoAam?

5. Y yoMy 0COOIMBOCTI KUCITUX MarMaTUYHUX MOPiA?

6. YuM BiApI3HAIOTHCS IHTPY3UBHI TOPOAU Bl €(Py3UBHUX ?
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JIABOPATOPHA POFOTA Ne 9

Tema. BuzHaueHHs1 MAarMaTHYHMX TiPCbKUX MOPiX (cepeaHi mopoan)

Mema pob6omu. BU3HAUUTH OCHOBHI, HaWOLIbII TMOUIMPEHi, CepelHl
MarMaTH4Hi TOPOJH, IXHIO CTPYKTYpY, TEKCTypy, XIMIYHUM Ta MIHEPAJIOTTYHUI
CKJIaJ], 3’5ICyBaTH iX 3aCTOCYBaHHSI.

Mamepianu ma 061a0HanHA: KOJNEKIIS MarMaTHYHUX TIPCHKUX TOPIT,
BU3HAYHUK T1PCHKUX TOPiJI.

Teopernuni BitomocTi

CepenHi IHTPY3UBHI ITOPOJIM TTOB’A3aHI 3 MOCTYIIOBUM IEPEXOAO0M 13 KUCIUMU
Ta OCHOBHMMHM nopojiamu. Lle mepeBaxxHo 0e3KBapIiOBl MOPOIH.

CepenHi edy3uBHI TOPOJIU NMPECTABICH] aHAE3UTaMU (aHe3UTO-0a3aIbTaMu ).

Cepenani nopoam Mictats 52 — 65 % SiO,. Im BracTusi cBitie 3a6apBieHHS i
HEeBeJIMKa nuToMa Maca. J[o IXHbOro CKJ1aqy BXOASTh: OPTOKJIA3, CIIOU 1 OJIU3bKO 15
% TemMHO3a0apBieHNX MiHepaniB. J[0 cepenHiX Mopia HaleXaTh: CIEHIT, TIOPHT,
TpaxitT, aHJE3UT.

I'pyna cienity

Cienit. ['muOuHHAa MarMaTuyHa TMOpOJA, CTPYKTypa IOBHOKpPHUCTAJIIYHA,
PIBHOMIPHO 3€pHHCTA, 1HKOJIM MOpQiponoaioHa, poKeBOro, YEPBOHOIO abo SICHO-
ciporo koipopy. CkiafgaeTbCsi B OCHOBHOMY 3 TOJIbOBOrO IImary (oprokiaszy). B
HEBENUKiM KITbKOCTI (1015 %) mpucyTHS TakoX poroBa 0OMaHKa, aBTiT, 1HOJ1 O10TUT
1 kBapil. [lutoma maca HeBenuka (2,57 — 2,79). 3ansrae y BUTJIsI1 IITOKIB, JIAKOJIITIB,
nalok. 3acToCyBaHHS: K OyiBeNbHUN MaTepiai, NUISIXOBUM KaMiHb.

HedeninoBi cienitm — mopojga, ska CKIaJa€TbCsl 3 KaJTIEBOTO IMOJIHLOBOTO
mmnaty — 60%, vedeniny — 20%, myxxHoro nipokceny — 5-20%, myxxHoro amdpidory —
0-18%, 1Hoxi anpbiTy — 5-10%, GioTuTy — 10 15%, OMiBiHY — M0 3%. HaityacTime me
JICHKOKPATOBA i3 CEPEIHHO3EPHUCTOIO JI0 METMATOITHOI CTPYKTYPOIO, MACHBHOKO YH
TPaxiTOiTHOIO, UM CMYTacTOI0 TeKCTyporo. HedeniHoB1 CieHITH yTBOPIOIOTH 3HAYHI 3a

PO3MIpOM IHTPY3UBHI TiJa.
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Tpaxit. BuiuBna (edy3uBHa) mMarmatuyHa mopojaa NopgipoBOi CTPYKTYpPH,
MOpUCTa, SCHOTO (YEpBOHYBATOro, OypyBaToro, »KOBTYBaToOro, CIpyBaToro)
3a0apBieHHS, HeBelrMkoi mutomMoi Macu 2,40 — 2,71 3 BKpaIuICHHSIMH HEBEIUKHUX
3epeH MOoJIbOBUX MmatiB (OUT, TiIajki, OJMCKy4l 3€pHA) 1 piJlIe POoroBoi OOMaHKH,
nipokceHy. Buctynae y BUIIIsAI1 MOTOKIB, TOKPHBIB.

3acTocyBaHHS: SIK OYy/1IBEJIbHUI 1 KUCIIOTOTPUBKUN MaTepia.

I'pyna piopury

Hioput. Y «4ucTtoMy BUTIJIAII» ICHY€ MOPIBHAHO piako. Bix rpaHiTiB BOHU
BIJIPI3HSIOTECS HU3bKMM BMICTOM YHM BIJICYTHICTIO KBaplly, 3HAYHOIO KUIBKICTIO
TEMHOKOJIipHUX MiHepalmiB (>20%), HasSBHICTIO cepelHboro riariokinasy. lle
MMOMHHA MarMaTH4Ha TOpoJa, CepeaHbO3epHUCTOI abo  JApiOHO3EpHUCTOI
CTPYKTYpH, MACUBHOI TEKCTYpH, CIpOTO, TEMHO-CIpOTO, 3€JIEHKYBAaTO-CIpOTO KOJIBOPY.
Ckiamaerbes 3 MOABLOBOTO MINMATy (ay1b0ITy, pOroBoi 0OMaHKHU, aBTiTy, 1HOJ1 O10TUTY).
Bwmict TemHo3a0apBieHHUX MiHepaliB 1oxoauTh A0 25 % — 30 %. Ilutoma maca
2,75— 2,92. Tpamnserscs y BUIIAAlI IITOKIB, AaiKiB. 3 JiopuTamMH IOB’s3aHI
POJOBHIIA 3aJ1i3a, IIMHKY,CBUHITIO, Mii, 1HOI1 30J10Ta.

3acTocyBaHHS: sIK Oy/IIBEJIbHUI MaTepial.

Anne3utr. Edy3uBHuii  anamor mioputiB. BunmBHa MarmaTtuyHa mopoja
nop(dipoBoi Oyn0BH, MOPUCTA, TEMHO-CIPOTO, 3€JE€HYBAaTO-CIpOro Koiabopy. [IpucyTtHi
BKpAIUICHHS OJIMCKYYHX 3€pPEH IMOJIbOBOTO IITATY, & TaKOX 3€pHA POrOBOi OOMaHKH,
aBrity, Oiotuty. Ilutoma maca cepenns (2,60 — 2,76). 3ycTpiuaeTbcs y BUIIISIII
MOTOKIB, MOKPUBIB, KYTOJIIB.

3acToCyBaHHS: SIK BOTHETPUBKUW 1 KUCJIOTOTPUBKUN Marepiai, K CTIHOBHUH,
MUISXOBUH 1 JEKOPATUBHUIN KaMiHb.

Xix pooorun

3asoannsa. B onepxaHiil KOJIEKIIT BU3HAUUTHU XIMIYHI BJIACTHBOCTI 3pa3KiB
CepeHIX MarMaTU4YHHUX TIPChKUX MOPiJ, IXHIO CTPYKTYypy 1 TeKcTypy. Metoaom
iXHBOTO TIOPIBHSHHS 3 ONMMCAaHUMH BJIACTUBOCTSAMH Ta 3 JIOMIOMOTOI BH3HAYHHKA
TIPCHKUX TOPiA po3iOpaTu MOPOAM 3a CIOCOOOM YTBOPEHHS Ta HaszBaTw ix. JlaHi

3aHECTH B TaOIUIO 9.
41



Tabnuys 9

Kaacugikaniss MAarMaTHYHUX FipCHKHUX MOPia

3a BmictoMm SIO,
Crioci6 yTBOpEeHHS CrtpykTypa Tekctypa Cepenni 52— 65 %
MiHepanoriyHuii ckiaz
1 2 3 4

Edy3uBnnit

(BWITMBHHUIA)
Kunbauit

InTpy3uBHMI

(rTnOMHHMNI)
BucHoBok

ITuTaHHA 1J CAMOKOHTPOJII0

1. V yomy 0co0IMBICTh CEPEIHIX MAarMaTHUHUX T1PCHKUX MOPIiT?
2. SIK1 IHTpY3UBHI cepeH1 MOPOH, iX (13UUHI BIACTUBOCTI?

3. Sxi edpy3uBHI cepeHi MOPOIN BiTOMI, X (i3WUHI BIACTHBOCTI?

4. SIxi cnocobu yTBOpEHHS CepeIHIX MarMaTUYHUX MOPia?
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JIABOPATOPHA POKOTA Ne 10

Tema. BusHaueHHs1 MATMATHYHHX TPCHKUX MOPiJ
(ocHOBHI Ta yJbTpa OCHOBHI OPOAN)

Mema po6omu. BU3HAYUTH OCHOBHI, HAWOUIBII TOLIMPEHI, OCHOBHI Ta
yJIBTPAOCHOBHI MarMaTW4Hi MOPOAH, IXHIO CTPYKTYpYy, TEKCTypy, XIMIUHHUNA Ta
MIHEpaJIOTIYHUHN CKJIa, 3’ sICYBaTH iX 3aCTOCYBaHHS.

Mamepianu ma o0o6aadnannA: KOJEKIIST MarMaTUYHHUX TIPCBKUX TMOPIJ,
BU3HAYHUK T1PCHKUX TOPiJI.

TeopernuHi BizomocTi

OCHOBHI 1HTPY3MBHI MOPOJM YTBOPIOIOTH Yy 3€MHIH KOpi HEBENWKI Tija.
BBaxaroTh, 1110 MarmMa OCHOBHOT'O CKJIaJly € MAaHTIMHOTO TOXO/’KCHHS, BAHUKAE TIPU
YaCTKOBOMY IUIaBJICHHI pedoBMHM MaHTii. [lim wac 3acturaHHa wMarmu
KPHUCTaJI3YIOThCS IEPEBAXKHO MIPOKCEHU Ta OCHOBHUM IJ1ar10KJIa3.

OcHoBHi mopoau MicTaTh Big 40 — 52 % SiO,. Tyt nmepeBakaroTh 3a1i3UCTO-
MarHesiajbHi MIHEpaJiid Ta OJiBiH, 3 MOJBOBUX IIMATIB MPUCYTHI Iariokiaazu. s
HUX XapaKTepHE TEeMHE, iHOJII YOpHE 3a0apBIleHHS, BeJlMKa nmurtoma maca (2,8 — 3,3).
Jlo rpynu OCHOBHHX IOPiJ HaJeXaTh: Tadpo, 0a3asbT.

YJIbTPaocHOBHI mopoau — 1ie Ti mopoau, B sikux BmicT SiO; < 40 %. Bonwu
MaloTh TEMHO-3eJieHe a00 4opHe 3a0apBIICHHS, CKIIAAIOThCS 3 TEMHO3a0apBICHUX
MiHepatiB (aBTiT, OJIBIH, MarHeTUT) 1 MalOTh Benuky nuromy macy (3,0 — 3,4). [o
Ipynu yIbTPAOCHOBHUX TOPI1Jl HAJIEXKATh: NYHIT, IEPUIOTHUT, MPUT.

OcHOBHI mopoau

J1o TOJIOBHUX OCHOBHMX 1HTPY3UBHUX TOP1J] HATICKUTH radpo Ta AaHOPTO3UTH.

I'abpo. ['muObunna  MarMatuyHa  mopoja  rpy0osepHucToi  abo
CepeIHbO3EPHUCTOI  OyJOBM, MACHUBHA, TEMHO-3€J€HOro abo TEMHO-CIpOro
3a0apBneHHs. CKIIaJa€eThCs 3 MOJILOBOTO IIMATy (IUJIAriokiaa3u) 1 MipoOKCeHy, pijiie
poroBoi oOMaHKW, MarHeTuTy. TemHo3abapBiieHI MiHepanu ckinanats 50 %.
Ilutroma maca nopiBHroe 2,76 — 3,27. 3anaraioTh y BUIJISI1 JIAKOJITIB, JaWKiB.
3acTocyBaHHS: SIK Oy/1IBEJIbHUI MaTepial.

3actocyBaHHS: SIK OYIIBENIbHM  Martepiai, sIK  eJISKTPOi30JIAIIHIM,

KHCJIIOTOTPUBKUH Ta TyTOTPUBKUIA BOTHECTIWKHI MaTepial.
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AHOPTO3UTH — KPYITHOKPHUCTATIYHI IHTPY3UBHI MOPOAM BiJl CBITIO-CIpOTO J0
TEMHO-CIPOT0 KOJIBOPY, SIK1 CKJIaJICHI OCHOBHUMH IIJIarioKJIa3aMu 3a BIJICYTHICTIO ab0
Jy>K€ HE3HAUYHOIO KUTBbKICTIO ( MeHIe 5%) TEMHOKOJIIPHUX MiHEpaJIiB.

Jly’)ke TapHHM pPI3HOBHIOM aHOPTO3MUTIB € Jladpamoput. Benmuki TeMHO-Cipi
KpUCTaJIM JIabpasopy NMpU BU3HAYEHHUX [TOBOPOTAX /IO CBITJIA MOYUHAIOThH 1PUTYBAaTH —
CBITUTUCS YUCTUM CHUHIM KOJIHLOPOM.

Edy3uBHi mopoam OCHOBHOIO CKJIAAy 3alsiraloTh y 3€MHIA KOpi JyxKe
mUpoKo. BoHM KpucTami3yroThes 3 JaBU OCHOBHOTO CKJaay. Taki JaBu piJiki, TeKydli,
3aCTUTAIOTh y BUTJISI MOTOKIB 1 TOKPOBIB, YTBOPIOIOTH 0a3albTOBI MJIATO B THCSUl
KBaJpPAaTHUX KUIOMETPIB, MOKPHUBAIOTh BEIMYE3HI IUIONII CylIl Ta AHA OkeaHy. Jlo
e(dy3UBHHUX TOPiJI OCHOBHOTO CKJIaJy HaJIeKaTh 0a3ajbTH, H0JEePUTH, 0a3aJbTOBI
nop¢ipuru Ta giadasu.

bazaabr. Edy3uBHuii anamor rabpo. BwuiuBHa MarmMatuyHa mopoja,
IPUXOBAHO1 KPUCTAIIYHOT Oy/0BH, MaCUBHA, TEMHOTO, YaCTO YOPHOTO 3a0apBJICHHS,
3 BEJIMKOIO MUTOMOIO Macorw (2,60 — 3,11), HaitnommpeHimuii edpy3uBHHUI aHAIOT —
rabpo. MiHepanoriyHuid CkJjaj Takud, sK T1abpo, ajge TMOMITHUH JIMIIE A
MIKPOCKOIIOM. 3ajisirae y BUTJISIIL MOTOKIB, MOKPUBIB, KYTOJIIB.

JonepuraMu Ha3WBaIOTh Oa3aJIbTH, IJIsl SIKUX XapakTEpHI BIIHOCHO BEJIHMKI
BUTATHYTI TaOJIMYKU (JE€HCTH) IMJarioknasy B OCHOBHIM Macl. [leski 3MiHEeH1
BTOPUHHUMM TIpolleCaMU pPI3HOBUIM Oa3ayibTiB, TaK caMoO, SK 1 aHJIE3UTIB,
BIIPI3HSIIOTBCA  3€JIGHUM  BIATIHKOM. 3€JICHHM KOJIip OOYMOBJIEHHUM TOSIBOIO
BTOPUHHOTO aJIbOIT-€MiI0T-XJIOPUTOBOIO arperary.

YabTpaocHOBHI nopoau (rimepéazurn)

VYapTpaocHOBHI Topoau 00’ €AHYIOTh O€3MO0JIbOBOIINATOBI MarMaTU4HI MOPO/IH,
K1 CKJIQJAarOThCs 13 3ai30-MarHe3iadbHUX MiHepaliB  (OMiBiHY, ITIPOKCEHY).
['onoBHUMHU TIpEICTAaBHUKAMU YJIBTPAOCHOBHUX IHTPY3WBHHX TIOpIT € JYHIiTH,
NepuaOTHTH.

IMepunorur. ['MmMOuHHa MarmMaTU4Ha MOPOJa CEPEAHHO3EPHUCTOI, a YaACTO
IpiOHO3EepHUCTOI Oy0BH, TEMHO-3€JICHOT0 a00 YOPHOTO KOJIHOPY, BEJIUKOT MTUTOMO1
Mmacu (2,94 — 3,37). Ckiiamaerbcs 3 OJIiBIHY, MIPOKCEHY 1 4aCTO MarueTury. Buctynae
y BUTJISAJII IITOKIB, MJIACTIB. 3 MEPUIOTUTOM MOB’sI3aH1 TaKl KOPUCHI KONMAIUHU: XPOM,
IJIaTHUHA, HIKEJIb, M1JIb, 31130, TUTaH, KOOAJIbT, a30€CT, TaJIbK.
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3acTOCYBaHHS: K OOJIMIIOBAILHUN MaTepiai, JUisi BATOTOBJICHHS EOCHIO.

Jynit. I'muOuHHa MarmMaTuyHa TOpojia JpiOHO3EPHHUCTOI OYJI0BH, TEMHO-
3€JIEHOr0 200 YOPHOTO KOJhOPY, 3 BETUKOI0 MUTOMOIO Macoro (3,6). CkianaeTscs B
OCHOBHOMY 3 OJIIBiHY. 3aCTOCOBYETHCS SIK OOJIMIIOBAILHUIM MaTepia.

3acTocyBaHHS: SIK OOJUIIOBAIBHUIM MaTepial.

Xix po6orun
3asoanna. B opepxaHiil KoJekilii BU3HAYUTH XIMIYHI BJIACTUBOCTI 3pa3KiB
OCHOBHUX Ta yJIbTPAOCHOBHHX MarMaTUYHUX MOPIJ, iXHIO CTPYKTYPY 1 TEKCTYpYy.
MeTogoM IXHBOTO MOPIBHSHHS 3 ONUCAHHUMH BJIACTUBOCTSIMH Ta 3 JIOIMOMOTOIO
BU3HAYHMKA TIPCHKUX MOP1A po310paTH MOPOaU 3a CIOCOOOM YTBOPEHHS Ta Ha3BaTH
ix. Jlani 3anectu B Tabmuio 10.
Tabnuysa 10

Knacudgikaunis 0CHOBHUX Ta yJbTPa OCHOBHUX MOPI

3a BmictoMm SI0,

Crnoci6 ) YIpTpaocHOBHI
CrpykTypa TekcTypa OcuogHi 40 — 52 %
YTBOPCHHS <40 %

MiHepaynoriuHuii ckian

1 2 3 4 5

Edy3uBHuit

(BUITMBHMIA)

Kunpaui

[HTpYy3uBHUI

(TmOMHHUI)

BucHoBok

IIuTaHHs 1JI9 CAMOKOHTPOJIIO

1. Sxi cnocoOu yTBOPEHHSI OCHOBHHMX Ta YJbTpa OCHOBHUX MarMaTHYHHUX T1PCHKHUX
nopia?

2. SIxi 0COOJMBOCTI CTPYKTYp Ta TEKCTyp OCHOBHMX Ta YJIBTPAOCHOBHUX
MarMaTU4HUM MOpoJiaM?

3. Y yoMy 0cOOAMBOCTI OCHOBHUX 1 YJBTPAOCHOBHUX MarMaTUYHUX MOPiJT?

4. Yum BIAPI3HAIOTHCS IHTPY3UBHI TOPOAH Bijl €Py3UBHUX ?
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JIABOPATOPHA POBOTA Ne 11

Tema. BuzHauyennss MmeTaMop(piyHuX ripcbKUX MOPia

Mema po6omu. BU3HAUUTH OCHOBHUX TPEACTaBHHUKIB MeTaMOp(]iuHuX
TIpChKUX MOPIT.

Mamepianu ma ooéaadnanna: KONCKIS MeTaMOp(IYHMX TIPCBKUX TOPIJ,
BU3HAYHUK TPCHKUX MOPIT.

TeopernuHi BizomocTi

MeramopiyHi  mopoaud  BUHUKAIOTh Y  pe3yibTaTl  IEPETBOPEHHS
(nepekpucTainizailii) paHile ICHyIOUMX OCaJ0BHX 1 MarMaTHYHUX MOP1J Y 3€MHIN
KOp1 MiJl BIUIMBOM €HAOT€HHMX IpoleciB. LI mepeTBopeHHs NpoXoaaTh Y TBEPAOMY
CTaHl U MPOSIBISIIOTECS B 3MiHI MIHEPAJOTri4HOrO, a 1HOJAlI W X1IMIYHOTO CKJIany,
CTPYKTYpH Ta TEKCTYPH MOPOJIH.

Metamopdizm BinOyBa€eThCS Mij] BIUIMBOM BUCOKOI TEMIIEpaTypu Ta THUCKY, a
TaKO>XK BHACTIIOK HAJXOKEHHS ¥ BHHECEHHS PEYOBHH BHCOKOTEMIIEPATypHUMHU
po34MHaMU 1 TazamMu. BiJlMOBITHO pO3PI3HSIOTH TaKl TUIH METaMOP(I3MYy:

® pecioHanvbHuUl  memamopghizm,  SIKAN  COPUUYMHIOETBCS  BHCOKHMU
HEpPIBHOMIDHUMHU THCKaMU ¥ TeMIepaTypaMH 1 OXOIUIIOE BEIUKI MPOCTOPH.
[IpoxoauTh BIH YacTO MiJ JI€0 TOPOTBOPHHUX IMpOIECIiB a00 THUCKY MOPiA IO
MicTATbCs Buiie. Lleil mpolec CympoBOIKY€EThCS MEPEKPUCTATIZAINEID 1 HOBHUM
MIHEpaJIOYTBOPEHHSIM;

® OJunamomemamop@izm, TOJIOBHOI NPUYUHOKIO SIKOTO € THCK (TeMIleparypu
HEBHCOKI1), 1[0 IPU3BOJIUTH JJO IHTEHCUBHOTO JPOOJICHHS MIHEpaIbHUX 3€PEH;

® KOHMAKmMHU memamopghizm, 3yMOBJICHUN JI€I0 BHUCOKOI TEMIIEpaTypH,
MapiB 1 PO3YMHIB, OB’ I3aHUX 3 TPOHUKHEHHSM MarMu B TOBIILY ICHYIOUUX TOPIiJ.

Minepasioriyuni ckJjiag MeTaMOp(pivYHUX MOPix

MetamopdidyHi MOPOAM CKIIAIAIOTHCS 3 MIHEPAJIIB, CTIMKUX B YMOBaX BHCOKHUX

TemriepaTyp 1 THCKiB. Lli MiHepamu MarMaTHYHOTO TMOXOPKCHHS: KBapIl, MOJIbOBI

mImaTH, CIKJIU, pOroBa 0OMaHKa, aBriT, MarHeTUT, TEMATUT, KAJIbITUT.
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KopoTka xapakrepucTuka 0CHOBHUX MeTaMOP(iYHHUX NMOpix

I'neiicu. HaiiGinpm  mommpeni  metamopdiuni  mopoau.  CTpykTypa
KpUCTaJliYHA, TEKCTypa CJaHIOBaTa, CTPIYKOBA, KOJIp Cipui, POXKEBUH, CIpo-
’KOBTUN. Y TBOPIOETHCA MPH MEPEKpHUCTANi3allli KUCIUX MarMaTHUYHUX TMOPiJl TPAHITY
Ta CieHITYy (OpTorHeiicu) abo ocagoBUX TOPiA (apKO30BHX ITICKIB, IICKOBHUKIB
(maparseiicn).

Kpucraniuni caanni. Benuka rpyna meraMop@iuHuX Mopif 31 CIAHIFOBATOO
a00 CMYTacTO TEKCTYPOIO 1 KPUCTATIYHOK CTPYKTYPOIO, Pi3HI 32 MiHEPAIOTYHUM
CKJIa/IOM.

Cmrogucri caanmi. CkiagaroThCs 31 CIIOU Ta HEBEJIMKOI KUIBKOCTI KBapIly,
CIpOTO, 3€JIEHYBaTO-CIpOro abo YOPHOTO KOJIbOPY.

XuiopuToBi cianui. CKIagaroThes 3 JIyCKYBaTUX 3€PEH XJIOPUTY 3 JOMIIIKAMU
KBapIly, MatOTh 3€JICHUN KOJIP.

I'munucTi cnanni. CradoMmeramopdizoBaHi TIMHUCTI TTOPOJA YOPHOTO, CIpOTo
a00 3eJeHOro KoJbopy. BoHM He MalTh MOBHOKPUCTAIIYHOI CTPYKTYpH, aje
XapaKTePU3yIOThCSl YITKO BHUPAXKEHOIO CIIAHLIIOBATOI0 TEKCTYpPOIO, CKJIalaloThCs 3
TOHKOAMCHEPCHUX T1IPOCIIO 1 KBapLy 3 JOMIIIKAMHU TIIMHUCTUX MiHepaniB. CXoxi
Ha TJIMHU, MAIOTh 3€MJIUCTHH 1 MAaTOBHM OJIMCK ajie HE pPO3MOKAIOTh Y BOJII.

Mapmyp. VYTBOPIOETHCS 3 BamHSAKIB, 1HOAI 3 JOJOMITIB, Ma€ 3E€pPHUCTY
CTPYKTYPY, MaCUBHY TeKCTypy. UUCTI pi3HOBUAHOCTI MapMypy MaroTh OUIHI KOJIp,
Ipy HAsBHOCTI JOMIIIOK — 3a0apBiieHHs pizHOMaHiTHe. CKiIalaeThes 3 KaJbILIUTY,
OypXJIMBO pearye 3 COJISHOIO KUCIOTOK. BUKOPUCTOBYEThCS 1151 OOJIMIFOBAIBHUX 1
CKYJBITYPHUX POOIT.

KBapuur. Mae xpuctamuHy CTPYKTypy 1 MacHUBHY TEKCTypy, CBITIIOTO
KOJILOPY, CKJIQIAETHCS 3 KBAPIly, YTBOPIOETHCS B Iporieci MeTamopdizailii KBapIioBUX

MiCKOBUKIB. BUKOpHCTOBY€EThCS sIK OY/IiBEIBHUI 1 OOIUIIOBAILHUI MaTepial.

Xix podoru
3aeoanna. B onepxkaHiii KoJeKIii BU3HAYUTH MOP(OJIOTIYHI 03HAKH 1 (13UYHI

BJIACTUBOCTI MeTaMOp(piyHUX Topil. MeTogoM iXHBOTO MOPIBHSAHHS 3 ONUCAHUMHU
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BJIACTHBOCTSMHU Ta 3 JONOMOIOI0 BU3HAYHHMKA TIPCHKHX MOpia HaszBatu ix. Jlaui

3aHecTy B Ta0mro 11.

Tabnuys 11
XapakTepuCcTHKA OCHOBHUX MeTaMOP(PiuHMX TipCcbKUX MOPia
Hasga ripcekoi
Ner/m | Crpykrypa Tekctypa Koumip MinepanbHUit cKkiaa
IOpoax
1 2 3 4 5 6
BucHoBok

IIuTaHHA 1J CAMOKOHTPOJII0

1. SIx yrBopunucs Mmeramopdiuni nopoau? Aki Buau meramophizmy?
2. SIki BUIM CTPYKTYpH MeTaMOPGIYHUX TOPiA pO3PI3HAIOTH?

3. SIx1 MmetaMopdivHi opou 3HaeTe?

4. Onucaty rHelcH Ta iX BIAaCTUBOCTI.

5. SIki ¢i3ugHI BIaCTUBOCTI CIAHIIB, Ta iX 3aCTOCYBaHHS?

6. Ski (i3uyHI BIACTUBOCTI MapMypa?
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JIABOPATOPHA POBFOTA Ne 12

Tema. BuzHaueHHs yJIAMKOBHX 0CAJ0BHMX IiPCbKUX MOPIiX
Mema po6omu:. BU3HAUYUTU OCHOBHI TPYNH YJIAMKOBUX OCAJOBUX TIPCHKUX
nopia, iX CTPYKTYpY, TEKCTYpy, 3 SICyBaTH CIIOCIO yTBOPEHHSI 1 3aCTOCYBAaHHS Yy
HApOJIHOMY T'OCIIO/IaPCTBI.
Mamepianu ma 06aa0HaHHA KOJEKIS OCAJAOBUX TIPCHKUX TMOPiA, COJIsSHA

KHCJIOTa, BUBHAYHHK I‘ipCBKI/IX HOpiI[.

TeoperunuHi BitomocTi

[IpoTsiroM MinbspAIB POKIB Ha TMOBEPXHI HAIIOi IJIAHETH HArpOMaKyBaUCs
ocasioBl nmopoau. BoHu Bigkiananucs mapaMu B OaceliHax ocamoHakonudeHHs. I1o
JaBHIIIMM OyB IIap ocaay, TO IHOIIe BiH 3ajsiraB. 3roJoM Il HIapH YIIUIbHUIUCH
(3a3Hasin  nmitudikamii) 1 MEPEeTBOPUIIUCS HA OCAJOBI MOPOJHM, SKI 4Yac BiJ dacy
nedopMyBanucs 3 YTBOPEHHSM CKJIQJ0K a00 pO3JIOMIB; MOTIM IIapU OCATO0BUX TOPiJ
3HOBY OMMHWINCH Ha oBepxHi. Lli mponecu Bnepiie onucaB Hikonayc CteHo.

3 ocagoBUX TOBII (OPMYIOTHCS BIIKJIAAHU Ta ocaaoBl mopoau. [licku ta My 13
JABHIX P14OK MyCTEJIb 1 MOPIB, a TAKOXK BIAKJIAIU, YTBOPEH1 BHACTIAOK Jii JIbOJOBUKIB
Ta BYJIKaHIB, — yCl BOHU 30eperimcs B ictopii 3emui. [lepBuHHI BiAKIaAW MICTSATH
MEePEeBAXHO yJIAMKU MIHEpaJiB Ta TMOpiA, 10 chopMyBalucsi B pe3yjbTaTi
BUBITPIOBaHHS, €po3ii a00 OyJIM IepeHeCceH1 BO/I0I0, BITPOM JIOIOBUKAMHU ab0 CesiMu
Y1 YTBOPWJIMCS BHACIIIOK 010XIMIYHOI JISTTHOCTI 00 BUITApOBYBaHHS.

[Ticns BimkiageHHsT OCaaOBI MOPOAM MOXKYTh 3a3HAaBaTH 3MIH uepe3 BILUIWB
pi3HuX mporeciB. [Ipu mboMy 3 HHX BHIY4a€TbCsl BOJAA (BHACHIIOK CTHCKaHHA) 1 3
4acoM — BOHM MEPETBOPIOIOTHCS Ha TBEPJl MOPOJAU TaKli SIK MICKOBUK, BamHSAK abo
cnanenb. OcaoBl MOPOAM 3a MOXOPKEHHSIM MOAUISIIOTHCS Ha YJIaMKOBI, OpTaHOTEHHI
Ta XEMOTEHHI.

YiaamMkoBI 4M TepHUreHHi TMOPOJM YTBOPIOIOTHCS 3 YJIaMKIB MiHepamiB 1
TIPCHKUX TOPiA, caMe iX TMOXO/DKEHHS Ta YTBOPEHHS BH3HAYAETHCS YMOBAMH Ta

(dhakTOpamMu 0caIOHAKOMTUYCHHS.
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Knacudikamiss ymamMKoBUX moOpia  Oa3yeTbcsi HaA  BEJIMYUHI  yJIaMKIB
(rpy0oyiamkoBi, mimani, ajJeBpuTOBi, mesiTOBi), CcTymeHi ix oOKaTaHOCTI
(o0kaTani Ta He 00KaTaHi) 1 HAIBHOCTI YU BIZACYTHOCTI IIEMCHTY (31eMEHTOBAaHI Ta
cumyui) (tabn. 6). Yci i XxapakTepUCTHUKU TOPiJ 3ajiexkaTh BiJ yMOB (pOpMyBaHHS
Marepiainy, JaIbHOCTI HOTO MEPEHECEHHs Ta OCOOIMBOCTEN aKyMYJISIlii, a TaKOX BiJl
IPOIIECIB MEepepOOKH 0CaTOBOTO MaTepiaiy.

I'py6oyaamkoBi mopoau (nceghimu) cxiiagaroThes 3 yIaMKiB, sKi 32 (HOPMOFO
1 po3MipaMH TMOJUISAIOTBCS Ha oOOKaTaHi 1 HeoOkaTaHi, rpy0i, cepeaHi 1 ApiOHI.
IlcepitTn 3 oOKaTaHMMH yJlaMKaMH, CKpPIIUIEHUM 3 I[IEMEHTOM, Ha3HBalOTh
KoHrJIoMepaTtamu. llcediTn, sKi ckianarThbCs 3 HE OOKATaHUX 3IEMEHTOBAHUX
yJIaMKiB Ha3UBalOTh OpeK4iiMM.

Himauni mopoau — ncamimu. Y 110 Tpyny BXOASITh MOPOAU 3 PO3MIPOM
ymamkiB  Big 0,05 mo 2 mm. Cumydi pi3HOBHAM IICaMITiB Ha3WBAaIOTh MiCKaMM, a

3I.[€M€HTOBaHi — NiCKOBUKAMM.

Tabnuys 12
Kuaacugikanis yJ1aMKOBHX 0CaI0OBHX TipCbKHUX MOPi
Hasga mopin
I'pynu ripcbkux P°3Mi1?“ Hyxxi . 31ieMeHTOBaHI .
: YJIaMKIB, . CknajeHi 3 . CknajneHi 3
nopia CkJiageHi 3 CknajeHi 3
MM . HEOOKaTaHUX . HEOOKaTaHUX
OOKaTaHUX yJIaMKiB . O0KaTaHUX yIaMKiB .
yIaMKiB yIaMKiB
I'py6i 100 Banynn bpum Baymai bp -
. KOHIJIOMEpaTH Opekuii
I'pyboymnamkoBi - -
nopou (ticepiti) Cepeni lanpka, ranedHuKd [1e6inp Taneuni Bpexkuii
100 - 10 ’ KOHTJIOMEpPaTH
2-0,5 MM 6 10
I[pl_ I;l I'pasiit Kopctsa I'paBemnit XKopctBut
I'py6i . . [TickoBuKH
2.1 [Ticku rpy6o3epHuCTi rpy6osepHUCTi
[immani nopoam Cepenni ITicku ITickoBUKHU
(icamiTh) 1-0,25 CepeHbO3EPHHCTI CepeHbO3EPHHCTI
2-0,5mm o ) ) ) ITickoBrKH
ApiGHi | [Ticku apiGHO3epHuCT ) )
0,25-0,05 JpiOHO3EPHUCTI
IMunyBaTi nopoau 0,05 - - 1
(aneBpuTn) ui €c
0,05 0,005 sy | 2005 MM
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Xinx podoru

3asoanna. B onepxaHiil KOJEKIil BU3HAUUTHA (PI3UYHI 1 XIMIYHI BIACTHUBOCTI

3pa3KiB yJIaMKOBUX OCQJIOBUX TIPCBKHUX MOpiA. MeTomoM iXHbOro MOPIBHSHHS 3

OIMMCAHMMH BJIACTUBOCTAMHU Ta 3 JOIIOMOI'OKO BH3HAYHHKA FipCBKI/IX HOpiI[ Ha3BaTHu

ix. Jlani 3aHectu B Tabuiro 13.

Tabnuys 13
XapakTepucTHKA YJIaAMKOBHX 0CA/I0BHX TipChbKHUX MOPig
Ne . Opraniuni | MiHepanbHuit HOpHCTlCATL’ Bsaemopis 3 ‘Ha3Ba"
Komip | Crpykrypa | Tekcrtypa KaBEePHO3HICTb, CONITHOIO | TipCHKOT
n/m pemTKu CKIIaJ1
37aM KHCIIOTOK | TMOPOIH
1 2 3 4 5 6 7 8 9
BucHoBok

IIuTaHHA 1JI CAMOKOHTPOJIK0

1. SIx yTBOPIOIOTBCS OCaI0OBI TPCHKI MOPOaU?

2. SIx knmacudikyroThCA 0CaIOBUX TPCHKUX MOPIJ 32 CTOCOOOM YTBOPEHHS?

3. Sxi rpy0oyiIaMKOBI MOPOJIA BU 3HAETE, OMUIIIITH X BIACTUBOCTI?

4. SIxi TIMHUCTI TOPOIM 3HAETE, OMUIIIITh IXHI BITACTHBOCTI?
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JIABOPATOPHA POFOTA Ne 13

Tema. BusHaueHHs1 0caI0BHX TPCHKUX NMOPil OPraHOreHHOI0 MOXOXKEHHS

Mema pob6omu: BU3HAYUTU OCHOBHI TPYIU OPTAHOTCHHUX OCATOBUX TIPCHKUX
nopia, iX CTPYKTYpY, TEKCTYpy, 3 SICyBaTH CIIOCIO yTBOPEHHSI 1 3aCTOCYBAaHHS Yy
HapOJHOMY I'OCTIOJJapPCTBI.

Mamepianu ma 06aa0HaHHA KOJEKIS OCAJAOBUX TIPCHKUX TMOPiA, COJIsSHA
KHUCIIOTa, BU3HAYHUK TPCHKUX TOPII.

TeoperuuHni BizomocTi

OpraHoreHHi MOPOAM YTBOPIOIOTHCS SK Yy BOJHOMY CEpPEIOBHINI TaK 1 Ha
MOBEPXHI CYIIIl BHACIIJIOK HAKOMUYEHHSI MIHEPAJIbHUX 3QJIMIIKIB )KUBUX OPraHi3MiB.
Jlo 1i€i rpynu HajexaTh MOPOAM OPraHOTEHHI Ta XIMIYHI 32 MOXO/KCHHSIM 1
opraHiysi 3a ckiagoM. Lle roproyl KOpHCHI KONMAJIWHU, CEpell SIKUX HAWBa KJIMBIILI:
Top(, canpomnenb, Byriuis, TOPIOYl ClIaHIll, HaQTa, 030KEPUT.

Ilopoay opraHoreHHOro NOXo:KeHHs

Top¢. XosryBaTo-kOpuuHeBa, Oypa abo 4YopHa Maca, IO CKJIAJAEThCs 13
HaIMiBPO3KJIAICHUX POCIUHHUX PEIITOK — JIUCTS, CTeOeI, KOPIHHSA, JEPEBUHU, MOXY 1
IHIMX OO0JIOTHUX pociHH. YacTKoBO 30arayeHa Ha TYMIHOBI KHUCJIOTH y BEpXHIN
YaCTHUHI, ITyXKa, JIETKO PIXKETHCS JIONATOI0. 3a MOXOKEHHSIM TOPhU MOAUTSIOTHCS Ha
03€pHI i1 Ha3eMHI, 3a TUIIAMH OOJIIT — HU3MHHI Ta BEPXOBI.

Topd HU3MHHUX OONIT XapaKTEPU3YETHCS BHUCOKHM CTYIIEHEM pPO3KIALy,
BHCOKOIO 30JIBHICTIO, Ma€ OJIM3BKY 0 HEUTpalbHOI peakxilito, OaraTuil Ha a3o0T Ta
1HII €IEMEHTH >KUBJICHHS.

Topd BepxoBHX OOJIT Ma€ HU3bKY 30JbHICTh, BUCOKY KHCJIOTHICTh, HU3bKUU
CTYIIHb PO3KIIaNy, Oype Ta sicHo-Oype 3a0apBieHHs. BUKOPUCTOBY€EThCS K MICLEBE
MajJuBO Ta OpraHiyHe T00PUBO.

HaiiGinpiry miHHICTE MaloTh HU3BWHHI TOphH, 3 SKUX BUPOOISIOTHCS
KOMITOCTH.

Canponenab. AMopdHa opraniuna maca, 36aradeHa OUIKOBUMU Ta >KHPOBUMU

pEYOBUHAMHU, PI3HOTO 3a0apBIICHHS, M sIKa, MaCHa Ha JIOTUK. Y TBOPEHHSI CAIPOIIEITIO
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MOB’sI3aHE 3 BIAMHUPAHHSAM IUIAHKTOHY B MPICHOBOJHUX 1 €1a00 COJIOHUX O3epax, e
OpraHiuHl 3aJUIIKKd TEepeMilllyBalucsi 3 JOHHMMHU Binkiaagamu. Camponenb
BUKOPHUCTOBYETHCS JIs OJIEPKaHHS Ta3y, KOKCY, CMOJIU, @ TAKOX SIK JIIKyBaJlbHI Ipsi3i
Ta opraHiuHa arpopyaa. OcoOauBO I[IHHE BUKOPHUCTAHHS CaIpOIENI0 SK a30THOTO
nobpuBa; 1 TOHHa amMiayHO1 CEITPH 3aMIHIOEThCS 4 TOHHAMU CaIlPOTIEITIO.

Buxonne Byrisuig. CkiaseHe marepiajioM pPOCIMHHOTO TOXOJKEHHS, IO
HAarpoOMa/Ky€ThCS Ha JIHI MIUIKOBOJAHMX BOAOWMHUIN 1 OojloTax, 30Kpema Npu
yTBOpeHH1 Topdy. Jlam el Marepiayl MiAIAEThCS CKIAAHOMY XIMIYHOMY IpOIIECY,
TaK 3BaHOMY OOBYIJIEHHIO, B pE€3yJbTaTl YOro OpraHiyHa pPEeYOBHMHA MOCTYIIOBO
BTpauae KUCEHb 1 BOJACHb Ta 30araduyBayiacsi ByIJieleM 3a cxemoro: aepeuHa (50 %
C) — topd — 6ype Byrumsa (70 % C) — kam’ane Byrunis (82 % C) — antpauur (95 %
O).

Bype Byrisis. CyniisHo K0BTO-0ypa abo 4opHa mopoja 3 MaTOBUM OJIMCKOM,
3eMJIMCTUM 3JI0MOM 1 Oyporo puckoro. Bmict Byriemnto 59 — 75 %, Boau — 15 — 60 %.
[Ticnst Toro sik TopQoBUIlE CTAE MOXOBAHUM IIiJl TOBIIMHOIO OCAJlIB, IMIJIBUIYETHCS
TUCK, TOYMHAETHCS YUIUIbHEHHS 1 Jerifpartaiisi Topdy, sika CYIPOBOJKYETHCS
MMOBHUM PO3KJIQJJAHHSIM POCIMHHHUX PEUITOK 1 TOPG MEPETBOPIOETHCS y Oype BYT LIS,

Kam’sine Byrisuisa. TBepna roproua ocasoBa nopojia pOCIUuHHOTO TOXOKEHHS
OutbIIOTO CcTymeHs Byriedikaiiii, Mac 4yopHe 3a0apBIICHHS, KUPHUN OJIMCK, YOPHY
OMCKYYy PUCKY, 37I0M PAaKOBUCTHIA, MaXKe PYKH.

AHTpanutr. Mae HaiiBUunmil cTymiHe Byriedikaiii TyMycCOBOTO BYTULIS.
Biapi3HsieTbcs Big KaM’SHOTO BYTUUIA BEIMKOIO TBEPHAICTIO, HAaNiBMETAJIEBUM
OJINCKOM; YOPHOTO KOJIhOPY, 3 HEPIBHUM 3JIOMOM (PYK HE 3a0PY/IHIOE).

Toproui caanmi. MeprenucTi cianiieBi mopoau, MPOCOYEHI BYTJICBOIHIMH,
CyXl 3pa3ku TOpsATh abo TIIIOTh 3 BHAUICHHAIM OiTymiB. [oproui cmaHI
BUKOPUCTOBYIOTHCSL SIK MICIIEBa TOpIOYa CHPOBHMHA, MJisi JOOYBaHHS rasy Ta B
XIMIYHIH TTPOMHUCTIOBOCTI.

Hadra. Pinuna Big sSICHO-KOBTOTO (JIErKI PI3HOBUIHOCTI) A0 OypyBaTo-

YOpHOTO (BaXKKI PIZHOBUIIHOCTI) KOJBOPY 3 XapaKTepHUM 3araxoM, MACISHUM
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omuckoMm. ['omoBHUMHU KoMmmoHeHTamMH Hadtu € Byrienb (85 %) i Bogenb (12 %),

HE3Ha4yHa KUTbKICTh HAQTH Ha BOJ1 YTBOPIOE paliTy>KHI TUTIBKH.

Xix podoru
3aeoanna. B oneprkaHiil KoJeKIlli BU3HAYUTH (13WYHI 1 XIMIUHI BJIaCTUBOCTI
3pa3KiB OPraHOTCHHHMX Ta XEMOTCHHHUX OCaJ0BUX TIPCHKHUX MOpPia. MeToaoM iXHBOTO
MOPIBHSHHS 3 OMHCAHMUMH BIIACTUBOCTSMHU Ta 3 JOIMOMOTOI0 BHU3HAYHHKA T1PCHKUX

nopija Ha3BaTH iX. JlaHi 3aHectu B Tabymiro 14,

Tabnuys 14
XapaKTepl/ICTHKa 0CaI0BUX ripcmmx l'[Opi}] OpraHOFeHHOFO IMMOXO/IKCHHSA
Ne . Opranigni MinepansHuit HOpHCTIC.TB’ Bsaemonia 3 .Ha3Ba"
Komip | Crpykrypa | Tekcrypa KaBEPHO3HICTb, COJISIHOIO ripchKoi
n/n pelTku CKJIaJ
3]1aM KHCIIOTOK | MOPOAU
1 2 3 4 5 6 7 8 9
BucHoBOK.

IIuTaHHs 1J8 CAMOKOHTPOJIIO

1. SIx yTBOPIOIOTHCS OCA/IOBI TPCHKI MOPOU OPTaHOTEHHOTO MOXOHKCHHS ?

2. Ha3BiTh OCHOBHUX TMIPEACTABHUKIB OCAJOBUX TIPCHKUX TOPiA OPraHOT€HHOTO
MOXOJIKEHHS?

3. Y 4domy monArarTh OCOOJMBOCTI CTPYKTYpPH Ta TEKCTYPHU OCAJOBHX TIPCHKHX
MOP1JT OPTaHOTEHHOTO MTOXOHKCHHS ?

4. OnuiniTh MiHEPAJTIbLHUN CKJIaJT OCHOBHMX IMPEJICTaBHUKIB JIAaHOTO KJIacy?
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JIABOPATOPHA POBOTA Ne 14

Tema. BusHaueHHs1 0caIOBUX FPCHKHUX MOPil XeMOT€HHOT0 MOXOIKEeHHS

Mema poéomu: BU3HAYUTH OCHOBHI TPYNH XEMOT€HHHUX OCAIOBUX TIPCHKUX
nopia, iX CTPYKTYpY, TEKCTYpy, 3 SICyBaTH CIIOCIO yTBOPEHHSI 1 3aCTOCYBAaHHS Yy
HapOJHOMY I'OCTIOJJapPCTBI.

Mamepianu ma 06aa0HaHHA KOJEKIS OCAJAOBUX TIPCHKUX TMOPiA, COJIsSHA
KHUCIIOTa, BU3HAYHUK TPCHKUX TOPII.

TeoperuuHni BizomocTi

Ilopoan XeMOreHHOro moxo/:keHHsi. Lli mMopoan BUHUKAIOTH y PE3yJIbTaTI
PI3HUX XIMIYHMX TPOIECIB, & TaKOX KUTTEAISUIBHOCTI TBAPUHHUX 1 POCIUHHUX
OpraHi3MiB y BOJHOMY CEPEIOBUII 1 Ha MOBEPXH1 cyxonony (piaiie). OpraHoreHH1
Ta XEMOTEHHI TTOPOJIX PO3TIIAIaAI0THCS Pa30M, OCKIJILKM BOHU OB’ sI3aH1 YUCICHHUMU
B3a€EMHUMU MEpPEXOAaMH 1 TOYHHUH TE€HE3UC NpPU LbOMY BCTAHOBUTH HE 3aBXIU
MOxJMBO. Halikpaie kinacugikyBaTH iX 3a XIMIYHUM CKIIAJIOM:

e KapOOHATHI;

® KpPEeMEHHCTI;

e CipYaHOKMCJII TA raJOreHHi;

® 3anizucmi;

® ochamni;

e gyzneyeqi (20proui) KONAIUHU.

ITopoayn XxeMOreHHOI 0 NOXOAKEeHHS

KapOonatHi nopoau

Banusku. HaiiGinem mnommpeni kapOonatHi mnopoau. CkiagaroTbes B
OCHOBHOMY 3 KaJIBIIUTY 3 JOMIIIKaMu TAWHU 1 Ticky. [Ipu 301nblIeHHI KUTBKOCTI
[NIMHUCTHUX JIOMIIIOK BaNHSIKW MEPEXOJATh B Mepreii, a Mpu 30UIbLIEHH] MICKYy — B
MICKOBUKOBI BamHSIKA 1 KapOOHATHI MICKOBUKH. BamHSKKW CWJIBHO pearyrooTh 3
PO3BEJICHOIO0 COJISTHOKO KHUCJIOTOIO 1, Ha BIJIMIHY BiJ MEprefiB, Ha iX MOBEPXHI HE

3AJIMIIAETHCS OPYIHOT MIMHKUCTOI MUIAMH. 3a CTPYKTYpPOIO BallHIAKU OyBalOTh: IIUIbHI,
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MTOPUCTi, OOJITOBI, 3€MJIMCTI, 3€PHHUCTI Ta 1H., 3a MOXO/DKEHHSM — OPTaHOTCHHI 1
XEMOTCHHI.

Opranoreni Banusaku. CKIaJieHI peIITKAMH PI3HUX OPraHi3MiB, MOMITHUX
HE030pOEHUM OKOM, 3IIEMEHTOBAHMX, MAIOTh pPi3HE 3a0apBieHHS (0111, 3€JIeHl, )KOBTI,
4yepBOHI Ta 1H.). OpraHoreHHl BamHSAKH KJIACU(IKYIOTHCA 3a TPYIaMu OPTaHi3MiB, 3i
CKCJICTHUX PEIITOK 3 SKUX BOHM CKJaJeHl (KOpajoBi, MIIAHKOBI, YCTpPUYHI,
JITOTaMHI€BI TOMIO). Pi3HOBUIHICTIO OpraHOTEHHUX BAMHIKIB € Kpeina, Oinoro
KOJILOPY, CKJIajJieHa MIKPOCKOIIYHO MajuMu uepernamkamMu Qopaminipep Ta 1HIIHMX
OpraHi3MiB.

Mepreii. YTBOPIOIOTECS MPHU 30UIbIIEHH]I B KApOOHATHUX MOPOJIaX TIIMHUCTOI
cknanoBoi 10 50 %. JlocuTh mommpeHi B YKpaiHM MOpPOJH, SKI MarOTh BEIUKE
MIPaKTUYHE 3HAYEHHS SIK CUPOBHHA B EMEHTHIA IPOMHUCIOBOCTI. Meprem — mijibHi,
TBEpl abo M’sIKi IOPOJM, 3 PAKOBUCTUM 3JIOMOM, pi3HOTO 3abapBieHHs (Ou1i, Cipi,
poxkeBi, 3eieHi). [3 consHOIO KHCIOTOIO Meprenb OYpXJIMBO 3aKUIIA€, MPUUOMY
kparummaa HCI 3anmuirae Ha moBepxHi MOpoau OPYAHY IUIAMY (XapaKTepHa O3HaKa, 3a
KOO0 MEPTelb BiJIPI3HIETHCS BiJ] BAITHSKIB).

Kpemenucri nopoau

Kpemenucti moposiv CKiiagaroThCsl MEPEBAKHO 3 KPEMHE3EMY, MOXKYTh MaTH SIK
OpraHoreHHe, Tak 1 610XeMOTreHHE MTOXO0KCHHS.

HiatomiTn. KpeMeHnucra nopoja OpraHiYHOrO MOXOIKEHHs. SIBisge coOoro
CKYITYEHHST MIKPOCKOITIYHUX KPEMHE3EMUCTUX CKEJIETIB J1aTOMOBUX BOJIOPOCTEH, 110
ckiazieHi onajgom. [lopoau OuTi 4M SICHO-)KOBTI, MOPUCTI, M SIK1 1 JIETKI, MMyXKi, YaCTO
CXOXI1 Ha MUCAJbHY Kpeiiay, ajie, Ha BIIMIHY BiJl OCTAaHHBOI, HE PEAryIOTh 13 COJISTHOIO
KHCJIOTOXO0. J[1aTOMIT JIETKO PO3THPAETHCA PYKamMH, IHTCHCHUBHO TOTJIMHAE BOJIOTY 1
NPUITUTIAE IO S3HKA.

Onoxu. [TopucTi KpeMEHUCTI MOPOIM XEMOTEHHOTO MOXOJKEHHS BiJl CIpOTO
70 YOPHOTO KOJIbOPY, IO CKJIAJAIOTHCSA 3 OMANly SKUW Ma€ JOMIIIKU KPEMEHUCTHUX
3aJIMIIKIB ApiOHMX opraHi3MiB. Lle TBep/i 1 Jerki mopoau, Npu yaapi po3KOJIIOTHCS

Ha JpiOHI TOCTPOKYTHI yJIaMKH 3 PAKOBUCTUM 3JIaMOM.
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CipyaHoKHCIi Ta raJ0reHHi MOpoan

CipyaHokucCl Ta TaJOreHHI MOPOJIU PI3HATHCA 3a XIMIYHUM CKJIAJIOM, alie
y’ke ONM3bKi 32 yMOBaMH YTBOpeHHs. OCHOBHI MPEICTaBHUKU: TINCH, aHTIIPUTH,
KaM’siHa CLJIb, KaJliHI COIi.

I'incn. HaiiGiap1m nommpeHi cipuyaHOKHUCHT MOPOIH, 3yCTPIYarOThCsl Y BUTJISII
3CpPHUCTUX, BOJIOKHHUCTHX, a00 CYIIJIbHUX Mac, MaroTb Oijle, sCHO-cipe, a 3
JOMIIIKaMU — pi3He 3abapBieHHs. Y BoAl cinabo po34MHHI, J00pe pO3YMHHI B
C1aOKUX PO3YMHAX COJISHOI KUCIOTH. TparisseThCs y BUIJIAAI MIAPIB 1 JIIH3 cepe
TJIMH, BaITHAKIB 1 KaM’ STHOT COJII.

Anrigputu. lle 06e3BojgHI cynabdaTh Kaiblilo, 32 30BHIIIHIM BHUIJISIOM
HaraayoTb Mapmyp. Komip romyOyBaruii, OUIMiA, CHUHIOBaTHM, pOKEBYBATHIA.
YTBOPIOIOTH CYIIUIBbHI 200 3epHUCTI Macu. byBaloTh pa3oM 13 TilCcoM.

Kam’sina cisib. YTBOpIO€ 3HAaYHI MOKJIAIW Y BUTJISAl 3€PHUCTO-KPUCTAIYHOL
abo cymiapHOI Macu Tanity. Uucra kam’gHa ciib 0€3KOJIpHA, @ HASBHICTH JOMIIIOK
HaJiae i 01710T0, TOJyOOro, YepBOHOIO, CIpOrO 1 HaBITh YOPHOTO 3a0apBlieHHS. Mae
COJIOHMM cMak, Jao0pe posunHa y Boai. OcHoBHI pojoBuma: CoJlikaMChbK
(ApteMiBchkuii paiion), CosioTBeHO (3akapmartsi).

CunbBiniT. lle kamiiiHa cinb, yTBOPIOE BEJHMKI TOKJIATU, CKIATAETHCS 13
CWIBBIHITY, TaJiTy, KapHaJiTy, 4Yepe3 IOMIIIKH Mae€ pi3He 3abapmieHHs. JoOpe
po3unHsieThecsl y Bol. LlIMpoko 3acTocoByeThbes SIK KadiiiHa arpopyaa Ta B XIMIYHIH
npomuciioBocTi. OcHoBHI pogosumia: Comikamcek, Kamym IBano-®paHKiBCbKOT
o0nacrTi.

3agizucri mopoau

MatoTh BeMKe IPAKTUYHE 3HAYCHHS. 3a CKIIaJI0M HAUTOMUPEHII 3 HUX TaKi:

® oKcuou i 2iopoxcudu 3aniza (00aimosi 3anizui pyou);

® KapbOonamu 3aniza (cudepum);

e cyaviou 3aniza (nipum, mapkazum).

dochatHi nopoau

OcagnoBi mopoau, Oarari ¢ocdatamu Kambllil0, Ha3UBaIOTh (ochHOpUTaMHU.

Bonu mictate docdar kanbilito B aMOpPHOMY Ta KPUCTATIYHOMY BUTJISA, TOMIIIKH
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[JIMHA Y9 TICKY. 3aJeXHO BiJ CKJIAQTy 1 KUIBKOCTI TOMIIIOK 30BHINIHIN BHTJISA
dochoputiB 3MiHIOETBECA B MMUPOKUX Mexax. OnHi (ochopuTu MarOTh BUTIIAL
MICKOBUKIB, 1HIN — adaHITOBY CTPYKTYpY 1 TWaakui, piBHHM 31aM. ®ochoputu B
OCHOBHOMY 3a0apBJicHI B TEMHI TOHH, ajie¢ ICHYIOTh 1 CBITJI PI3HOBUIM, TBEPIICTh iX

3HauHa — J10 3.

Xix po6orun
3aeoanna. B onepkaHiil KoJeKIlli BU3HAYUTH (I3WYHI 1 XIMIUHI BJIaCTUBOCTI
3pa3KiB XEMOT€HHHMX OCAJIOBHUX TIPCHKUX MMOpiA. MeToloM iXHBOrO MOPIBHSHHS 3
OTMCAaHUMH BJIACTHBOCTSMH Ta 3 JOIMOMOTOIO0 BH3HAYHHMKA TiPCHKUX TOPIJ Ha3BaTH

ix. Jlani 3aHecTH B Tabauio 15.

Tabnuys 15
XapakTepuCTHKAa XeMOTeHHUX 0CAI0BUX TPChbKUX MOPi
Ne . Opranigni MinepansHuit HOpHCTIC.TB’ Bsaemonia 3 .Ha3Ba"
/i Komip | Crpykrypa | Tekcrypa — cKnaz KaBEpPHO3HICTb, COJISTHOXO T1PCHKOI
3J1aM KHUCJIOTOIO nopoau
1 2 3 4 5 6 7 8 9
BucHOBOK.

ITuTaHHA 1J CAMOKOHTPOJIK0

1. Ik yTBOPIOIOTHCS OCA/I0BI FPCHKI MOPOJIU XEMOTEHHOTO TOXO/>KEHHS?

2. Ha3BiTh OCHOBHUX TIPEICTAaBHHUKIB OCAJOBUX TIPCHKUX TIOPIJ XEMOTEHHOTO
NOXOPKCHHS?

3. Y YoMy monATaroTh OCOOJMBOCTI CTPYKTypH Ta TEKCTYPH OCAJOBHUX TIPCHKHX
MOp1J] XEMOTE€HHOTO TMOXO>KEHHS?

4. OnuiiTh MiHEpaIbHUN CKJIaJl OCHOBHMX IMPEICTaBHUKIB JaHOTO Ki1acy?
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JIABOPATOPHA POBOTA Ne 15

Tema. BusHaueHHsI OCHOBHUX NPeJICTABHUKIB aTPOHOMIYHUX Py

Mema po6omu. BU3HAYNTH OCHOBHUX IIPE/ICTABHHUKIB arpPOHOMIYHUX PYI.

Mamepianu ma o6na0HaHHA: KOJCKI[SE arpoOHOMIYHUX HU3KY, COJISHA
KHUCJIOTa, EMHICTH 3 BOJIOIO.

Teopernuni BinomocTi

ATpOHOMIYHUMH PyJaMU Ha3UBaIOTh TPChKI TOPOJH, SKI BUKOPUCTOBYIOTHCS
B CUIBCBKOMY TOCHOAApCTBI  SK  Jg00puMBa, JUIs  IIJABMINCHHS  BPOXKaiB
CUIBCBKOTOCTIOAAPCHKUX KYJIBTYp. ATPOPYAU MICTATh HU3KY €JIEMEHTIB, HEOOX1THUX
JUTsL pocTy pociuH (a3oT, pocdop, Kamiil Ta 1H.) a00 JJIsl MOJIIIIIEHHS BIaCTUBOCTEH
IpyHTIB (U1 He#Tpamizamii kuciaoi abo JykHOI peakimii, 3MiHH ()i3HYHUX
BlactuBocTel). OCHOBHMMM arpopylamMH € a30THCT, (pochopHOKuCHI, KamiiiHi,
BaITHAKOBI, T1IICOB1, OPTaHiuHl Ta arpopyaH, 10 MICTATh MIKPOEIEMEHTH.

A3oTtHOokmcI arpopyau. Ilpencrasieni pizHumu cenitpamu. CeniTpu € 1yxe
I[IHHUMH a30THUMH JOOpMBaMU, OCKUIBKH J0Ope PO3UYMHHI Yy BOAl. A30T, SKHUM
BXOAUTh Yy iX CKJIaJ, IyXe JIETKO 3aCBOIOEThCS BCiMa pociauHamu. Haifuacriiie
3aCTOCOBYIOTh HaTpieBy, a00 4WIiichbKy cemTpy. ['oloBHE poAoBHIE HATPiEBOT
ceiTpu po3ramioBane B Uwi.

®ocdopHi arpopyau. 3ycTpiyaroTbCs y BUTIIA allaTUTIB 1 PocopuTis.

AnatutoBa arpopyaa. MicTUTh 3aBXKIU MIHEpaJ alaTUuT, BMICT SIKOTO MOXeE
oytu pizauii. Bmict P,O5 B amarutax xonuBaerbes Big 31 mo 70 %. B amarurosiit
arpopyai ¢hochop 3HaAXOIUTHCS Yy BaxXKOpo3unuHHIN dopmi. Li pyau 6e3nocepeiHbo y
IPYHT HE BHOCSATHCS, BOHU TMEPEepoOIsIIoThes y cymnepdocdar, 100pe po3uynHHUN y
BOJI1 1 JIETKO 3aCBOIOBAHUMN POCIMHAMM.

®ocoputu. Takox HE PO3UMHI y BOJI, ajie BIJHOCHO JIETKO PO3YMUHHI Y
cmabkux Kuciorax. ToMy iX MOKHa BHOCHTH O€3MOCEPETHBO Y IPYHTH 3 KHUCIOIO
peakiiiero cepenoBuina y Buriisaal dochoputHoro 6opoimna. dochoputu OyBaroOTh

KpUCTamiyHi Ta aMOpQHil. Y KpUCTATIYHUX MICTUTHCA (POCHOPHOKUCIOTO KaJbIIiIO

(Caz (PO,),) — mo 65 — 80 %, a B amopduux — 20 — 60 %.
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Kaniiini arpopyau. I[lpencraBneni crongyueHHsSM Oaratbox MiHepaiiB, IIO
MmicTaTe Kanmiid. HadironoBrimi 3 Hux: cwibBiH (KCI), cueBinit (KCl + NaCl),
kapHaimit (KCI*MgCl,*6H,0), xainit (K;SO4MgS0O42CaS046H,0). Bei  mi
MiHEpalli JIETKOPO3YMHHI Yy BOJl, MalOTh TIpKO-COJOHWUN CMakK, Ha TOBITpI —
rirpockomiyHi. KanmiiHi arpopyau npeacTaBisioTh COOOI0 Iapu 0CaJ0BOi MOPOAH,
ska mictuth 10 15 — 30% K,O. Kaniiini MiHepaiu B IIUX pyJax MepeMiliaHi 3
TJIMHOIO 1 MTCKOM .

BannsikoBi arpopyau. BUKopuCTOBYIOThCS 711 HEHTpaIizalii KUCIOTHOCTI B
IpyHTI. BOHM mpencTaBieHi pi3HMMH BalHSAKaMH, BalHIKOBUMHU Tydamu,
MepresiMi, AO0JOMiTaMu. Y TPYHT BaIlHSKOBI arpopyad BHOCATH B PO3MEICHOMY
BUTJISIII.

I'incosi arpopyau. BuxopucTtoByroThCA ISl HEUTpasizaiii JIy>KHOI peakuii
IPYHTY, BHOCATBCSI B COJIOHIII 1 COJIOHITIOBATI IpyHTHU. CKIIaaloThCsl BOHU 13 TIICY.
BHocarp rinc y Bumisiai O0poiiHa — PO3MENEHHUX KYCKIB TINCYy 3 MPUPOIHUX
MMOKJIa1B.

Opraniuni arpopyam. /lo HUX Hajexarh pojaoBuila Topdy 1 camponento, a
TakoXX o3epHuil myi. Lli arpopyau Ha3uBarOTbCS MOBHUMH J100OpHBaMH, 00 BOHU
MICTATh B PI3HUX KUIBKOCTSIX BCl XIMIUHI €JI€MEHTH, HEOOX1IHI IS KUTTS POCIHH.
Kpim 11010, BOHM MTOKpANIytoTh Gi3uyHi Ta O10JI0T14HI BIACTUBOCTI IPYHTIB.

Arpopyau, mo MictaTh MikpoenaeMeHTH. Jlo 1i€i rpynu Hanexarb pi3Hi
arpopyaM, 110 MICTATh MapraHenpb, KoOalbT, MiIb, MOJIOJACH Ta IHII
MikpoesieMeHTH. HalOinpln nomupeHi € Mipodro3uT (MapraHiieBa arpopynia),
IIMHKOBa oOMaHKa (IIMHKOBa arpopyjna), oypa (6opHa arpopynaa), MiIHUM MiCKOBHUK
(MigHa arpopyaa) Ta iH. BMiCT MIKpOEIEMEHTIB B WX PyJaX HEBEIHKUN 1 TOMY SIK
MIKpOAOOPUBO BUKOPUCTOBYIOTh HE MPHUPOJIHI PYAM, a BIAXOAW B PIZHHUX Taly3six
MIPOMHUCIIOBOCTI (MPUTHI HETIOTAPKH, PI3HI MUTAKU TOIIIO).

Xix poooru
3aeoannsa. B opepxaHiidi KOJEKUli BU3HAYMTH (PI3UYHI BIACTHBOCTI arpopy.
MeronoM iXHBROTO TIOPIBHSHHS 3 ONMUCAHWMU BJIACTMBOCTAMH Ha3Batu ix. JlaHi

3aHeCcTH B Ta0auIro 16.
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XapakTepucTHKA arpopya

Tabnuys 16

Ne /it Komip PosuunHicTs y Bomi | 3akumanss Bix HCI OcHOBHI MiHEpaTu Hasga arpopyan
1 2 3 4 5 6
BucHoBok

IIurannsa pas CAMOKOHTPOJIIO

1. 1o o3Hayae TepMiH “arpoHOMiuH1 pyau” ?

2. SIki OCHOBHI TPYIIK arpopy/1 BaM Bizomi?

3. Jlat XapaKTepUCTUKY a30THOKUCIIHX 1 KATIHHUX PY/I.

4. SIki 30BHIITHI O3HAKKU MIHEPaJiB, IO CKJIAal0Th POCPOPHOKUCITI pyau ?

5. [Ilo Take OCHOBHI OpraHiyH1 arpopyau ?
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JIABOPATOPHA PO5OTA Ne 16

Tema. JlociaigsKkeHHsI OCHOBHHMX 03HAK MICLEBOIO peabedy
Mema pooomu: BuzHAUUTH HOPMY 1 THUI MICIIEBOTO peibedy.
Mamepianu ma o61a0HanHA: TEKTOHIYHI 1 (13UYHI KAPTH MICLIEBOCTI.
Teopernuni BinomocTi
I'eomopdodioris — (BueHns npo Qopmu 3emini) — Hayka Mpo penbed, Horo
MOXO/IPKEHHS 1 PO3BUTOK, 3B 530K 13 I€OJIOTTYHOIO OYy10BOIO.

Peabed — 11e CykymnHicTh (OopM 3eMHOI OBEpXHI (Tip, pIBHUH, 3aMaJlH Ta H),
PI3HUX 32 po3MipoM, OyI0BOIO 1 MOXOMKEHHSM, sK1 IepeOyBalOTh Ha PI3HUX CTAIIAX
PO3BUTKY, Y CKJIaTHOMY TIO€THAHHI OJ[HA 3 OJTHOIO i Y B3a€MO3B 3Ky 3 HABKOJIHUIITHIM
CEPEOBUILIEM.

I'eomopdosioriss BuBuae penbed AK Oe3MepepBHO 3MIHHMM — €JIEMEHT
reorpadigyHOrO cepefoBUIlla. 3MIHU penbedy, BUKIUKAHI J1€I0 30BHIMIHIX 1
BHYTPIIIHIX CHUJI, BUSIBJISIOTHCS Y TOBHOMY a00 4YaCTKOBOMY pYyHHYBaHHI ioro ¢opm,
a TakoXX B yTBOpeHHI HOBUX (opm penwedy. Lli mpouecu mpoxoasith y NpUPOIl
OJIHOYACHO 1 BOHHM MPHUCKOPIOIOTHCS a00 CHOBUIBHIOIOTHCS B PI3HUX MICHSX 3€MHOL
MOBEPXHI, 1110 3yMOBJIIO€ HASIBHICTh THX YM IHIIUX (DOPM, K1 3HAXOASITHCS HA PI3HUX
CTaJisIX PO3BUTKY.

LentpansHe Micue B reoMopdoJiorii Mocia€e BUBYEHHS TE€HE3UCY, TOOTO
MOXO/DKEHHSI 1 PO3BUTKY penbedy, MNpU IbOMY TeOoMOPQOJIOTisl CHUPAETHCS Ha
reHeTUYHy Kiacudikauiro penbedy. Y Hiil dpopmu penbedy cucTeMaTH30BaHl 3a
YMOBaMH YTBOPEHHS, a TaKOX 3aJIe)KHO BiJI OCHOBHOI, HaMaKTHBHIIIOI CHUJIH, SKa
BHU3HAYA€ B JIAaHUX YMOBaXxX IPOIECH HOTO nepeTrBopeHHs. ['eHeTnuHa kiacudikaiis
cucrematusye GopMu penbedy y TICHOMY 3B’S3Ky OJIWH 3 OJHHUM 13 yMOBaMH
reorpadiuHoro cepenosuina. Bona mae 3mory 3HaiiTu micie nux GopM y MEeBHOMY
KOMILIEKCI 1 IINTH BUCHOBKIB IMPO MOAANBIIHNHN X1J1 X ITepeTBOPEHb.

Y reomopdornorii icHye mie Mopdosoriuna kiacudikaiis penbedy, sSKa
3’BWJIACh BHACHIJIOK PO3BUTKY JBOX PO3AUTIB TreoMopdoliorii: mopdoorii, ska
BHMBYA€ 30BHINIHI O3HAKUW pelbedy Ta Mopdomerpii, sika BHUBYAE KIIbKICHI
XapaKTepUCTUKU penbedy, TOOTO iX po3MipH, KUIBKICTH 1 T. JA. Mopdosoridyna
kiacudikaiis cucremaruzye @opmu penbedy 3a MOMIOHICTIO IXHIX O3HAK 1

KiJIbKICHUX XapaKTEepHCTHK. Ii IMPOKO BUKOPUCTOBYIOTH Y Kaprorpadii i Tomorpadi.
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®opmu i KoMIuIeKcH (popM penbedy

ITin dopmamu penbedy po3ymilOTh MPUPOAHI, a YacOM 1 IITY4YHI Tijda Ta
NOPOKHUHU, TPOCTIII 3 SIKUX MOXHA MPUOIU3HO TMOPIBHATH 3 T€OMETPUYHUMU
dirypamu (KoHycoMm, mipaMmigoto, mnpusmor). CkiagHi ¢opmu penbedy €
MOETHAHHSAM MPOCTUX (POPM 1 MOXKYTh JOCSATATH JTy’KE€ BEIHUKUX PO3MIPIB (MAaTEpPUK,
MOpCbhKa 3alajuHa, ripcbka kpaiHa tomio). OCHOBHUMU ejleMeHTaMu (popM pesbedy
€: TpaHi, pedpa, TOUKH.

3a moxomxeHHsIM (HopMH perbedy MOAUIIOTHCS Ha €K30T€HHI Ta €HJOTCHHI
3aJIeKHO B1J] TOTO, SIKUMU TPOIIECaMH BOHU OOYMOBJICHI.

3a 30BHIMHIM BUIVISLIOM (GOpMH penbedy MOXKHA MOIUIUTH HA Bl TPYIIU:
MO3WUTHBHI 1 HEraTUBHI. Y KOXHIN 3 LUX TPyH BUAUISIOTHCS 3aMKHEH1 1 HE3aMKHEHI1
dbopmMH, a TAKOXK MPOCTI 1 CKIIAIHI. 3aJIEKHO B1J] TIOJIOKEHHS GOpM penbedy BIAHOCHO
TOPU30HTY iX BIIHOCATH JIO MIO3UTHUBHUX a00 HETAaTUBHUX.

Io3uTuBHI popmu penbedy 3111HMaIOTHCS HAJT JTIHIEIO TOPU3OHTY 1 BITHOCHO
HEl € BUINYKJIOCTSIMH, MIJABUIICHHAMHU. JI0 HUX HalexaTh: TOpOH, TOpH, TIPCHKI
XpeOTH, Kypranu, maropou, Kpspki 1 1HIII.

HeratuBHi ¢gopmu peabedy, Ha BiIMIHY BiJl TO3UTUBHUX, € BBITHYTOCTSAMH,
MOHWKEHHSIMU a00 3ariauOJICHHSIMUA BIJHOCHO JIiHIT TOPU3OHTY. Jlo HUX HaJIeXKaTh:
TOJIUHHU, SIpH, OAJIKH, YJIOTOBUHHU, 3aIlaJIUHH 1 1H.

3amkHeni ¢opmu peabedy oOMexeHi 3 ycix OOKiB cxuiaaMu. Takumu
dopmamu €: ropOu , yJIOTOBUHU , TaropOu, KypraHu.

He3zamkHeHi (popmu pesibedy He MAIOTh CXUJIIB 3 OJJHOTO 200 KUIBKOX OOKIB.
TunoBumu hopmMamu IbOTO BUAY € TOJIUHH, SIPU 1 OAIKH.

IIpocTi popMu xapakTepu3yrOTHCS HEBEIMKIUMHU PO3MIpaMH 1 HE BKJIIOYAIOTh B
cebe iammx dopm. [Ipuknagamu nmpoctux GopM MOXKYTh OyTH Maropou, Kypraau.

Cranaani ¢popmu OyBaroTh 3HAYHUX PO3MIPIB (JOJUHU BEJIMKUX PIUOK, TIPCHKI
xpeOTn). BoHM 3aBXKAM OXOIUIIOIOTH IUTy HHU3KY TMpocTux (opM 1 bacrto
YTBOPIOIOTHCSI BHACIIIOK PO3BUTKY MPOCTHX (PopM.

Tunu i k1acu peabedy

[lin TumoMm penbedy po3yMiIOTH NEBHI MOE€IHAHHA (QopM penbedy, sKi
3aKOHOMIPHO MOBTOPIOIOTHCS HA MOBEPXHI JIITOCHEPH, MAIOTh MOAI0HE MOXOKEHHS,
reoJIoriyHy OyJIoBYy Ta icTOpito yTBOpeHHs. [lpu mpomy Ti um Ti dopmu penvedy
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MOXYTh OYyTH TpHUTaMaHHI SK TEBHOMY THUITYy peibedy, Tak 1 JIEKUIBKOM THIIaM.
Buainsaiors piBHUHHHM, TOPOUCTHH 1 TIPCHKUM THIIU PEIIbEQRY.

PiBHUHHMI pesbed 0XOIUTIOE 3HAYHI JIISTHKU CYXOJI0JTY 3 piBHOIO a00 cl1abKo
XBUJISICTOIO TIOBEPXHEI0, 3a3BHYaid, CI1a0KO HAXWUJIEHOI B OAMH OiK. 3alie’HO Bif
pO3TalllyBaHHS HaJ PIBHEM MOPS PIBHUHU TMOAUIAIOTH: Ha BIJI €MHI — PO3TaIlOBaHI
HUKYE PIBHA MOpS; HU3MUHHI, SKIIO aOCOJIIOTHI TO3HAYKU BUCOTH iX HE
nepeBuinyoTs 200 M; migBuieHi, gkmo BoHd Bumm 200 ., ame Hmwkdi 500 Mm.;
HaripHi, po3rtamoBaHi 500 M Haxg piBHEM Mopsg. 3a TIMOMHOIO 1 CTyIEHEM
pO3UJICHYBaHHS penbedy BUAUIAIOTH PIBHUHM cia0ko-, ApiOHO- 1 rpydo-
PO34JICHOBAHI BIJAMOBIIHO 3 KOJAMBaHHAM BucOT 110 10 M, 5 — 25 m 1 20 — 200 M
MPOTSHKHICTIO 2 KM.

3ae’)KHO  BiJ TIOXO/KEHHSI PIBHUHU MOXYTh OYTH  CTPYKTYpHUMH,
AKyMYJISTUBHUMU 1 CKYJIBITYPHUMHU.

CrpyktypHi piBHuHU (IIpukacnifickka HU30BHHA) CKJIAJCHI MIapaMHu OCaJ0BHUX
1 MarMaTUYHUX MOPia a0 SBISIOTH COOOIO0 BIIHOCHO HEJABHO IMiJIHATI HA MIOBEPXHIO
3emuti JIISTHKH MOPCHKOTO JTHA 3 TOPU30HTAIBLHO PO3TAIIOBAHUMU IIApAMHU TTOPI.

AKYMyJISITUBHI PIBHUHHU YTBOPIOIOTHCSI B PE3yJIbTaTl HAarPOMA/KEHHSI OCajy B
Mopi 260 Ha cymi. X moainsAIoTh Ha aMrOBiaNbHi, TepEATipHi, MOXHIIEH], Th0JOBUKOBI
MOPEHHI, 3aHAPOBI, €0JIOBI, OPTaHOTE€HHI.

CKynbIITYpHI PIBHUHM BUHUKAIOTH y pe3yJabTaTi PYHHYBaHHS IEPBUHHOI
MOBEpXHI Mpecamu abpasii 1 genynamii. Tak aOpa3uBHI PIBHUHHM YTBOPIOIOTHCA B
MpoIIeci pyHHYBaHHS MOPCHKUMU XBHIISIMH.

TopOucruii peabed — e MOeAHAHHS MIABHUINEHb (TOpOM) 3 BIAHOCHUMH
BrucoTamu He Ounbiie 200 M 1 3HWKEHB (JIOIIMHM, YJIOTOBHHHU) MK HUMH, IO YacCTO
yeprytoThesa. Lli miaBuimeHHss MaioTh pi3HI (GOpMH, PO3TAIIOBaHI 1307HOBAHO
rpynamMu, yTBOPIOIOYH TPSIIH .

lipcbkuii peabed — 1€ yepryBaHHs KPYTUX MIABUINCHb (Topu, XpeOTH) i
3HIDKCHD (JIOJIMHU, 3alMainHU, KOTJIOBUHHM), 10 nepeBullytoTh 200 M. [linBumieHHs
MaroTh Pi3HI GOpMU 1 YTBOPIOIOTH 111711 TIPCHKI KPaiHU, K1 3aiiMarOTh 3HAYH1 JIJISTHKU
3eMHOI MOBEpPXHi. 3aJIeKHO BiJl MOXOHKEHHS LeH pesibed Moxke OyTH TEKTOHIYHUM,

BYJIKAHIYHUM 1 €pO31iHUM.
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TexToHiunnii peabed GopMyeTbcss B pe3yibTaTi TEKTOHIYHMX PYXIB 1
CKJIQJIHUX MOPYIIEHb 3¢MHO1 KOpU. TEeKTOHIYHI TOPH € HAHOUIbII PO3MOBCIOIKEHUMU
1 MalOTh CKJIaJIHY OYyJIOBY Ta peibed.

Bynakaniunuii penbed yTBOpUBCS B pe3ysbTari AisibHOCTI JroauHu. Lle
BUIMKH, HACUITH, BUIMKH 3 BIJIBaJlaMU Ta 1H.

Bin xapaktepy penbedy 3aiexkarb CIOCOOM OpaHKU IPYHTY, BUKOPHUCTAHHS
CLIbCHKOTOCTIOAAPCHKUX MAIlIMH, CIIOCOOM 1 yMOBM OOBOJHEHHS, 3pOLICHHS Ta
OCYLIEHHS.

Xix podoru
3asoanna. Jlatn XapaKTepUCTUKY MICLUEBOIO peiibedy, BU3HAYMBIIU HOro Gopmy i

THII.

BucHoBok
IIuTaHHA 1J CAMOKOHTPOJIK0
. lllo oxoruttoe MOHATTS penbed?
. SIxa Hayka BUBYAE penbed?
. Ha yomy rpyHTy€eThCS TeHETUUHA Kilacudikaliisg penbedy?

. Ilo € B ocHOB1 MopdoJioriuHoi knacudikaiii peabedy?

. Ha3BiTh OCHOBHI TUIH penbedy?
. SIxi Bu 3HaeTe TUNIN €J1eMEHTIB penbedy?
. o Take popmu penvedy?

1

2

3

4

5. o po3yMmitoTh MiJ TULIOM perabedy?

6

7

8

9. Ha3BiTh ocHOBHI popMH 1 KOMILIIEKCH (HOpM perbedy?
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JIABOPATOPHA POBOTA Ne 17

Tema. I1o0ya0Ba reoJiorivHOro0 po3pisy 3a reoJIOrivTHOI0 KAPTOI0
Mema po6omu: naBunTHcs OyTyBaTH re€oJIOTIYHI pO3pi3u 3a JAaHUMH KapTH.

Mamepianu ma o6a1a0nannA: TEKTOHIYHI 1 PI3UYHI KAPTU MICIEBOCTI.

Teopernuni BitomocTi

[[TapoM TipChbKUX TMOPIJ HA3UBAETHCA OUIBII-MEHII OJHOPIAHE, BIIOKpEMIICHE
yTBOpeHHs (200 Tripchka Mmopojaa), ooOMexeHa MOBEpXHEBUMHU HalapyBaHHIMHU. Kpim
TepMiHa “mIap”, BAXUBAETHCS 1 TEPMIH “TIIacT”.

[lepexin BiJl OJTHOTO IIAPy JO IHIIOTO MOKE OyTH pi3KHM a0 MocTynoBuMm. B
OCTaHHbOMY BHIAJKY MEpeXiJ Iapy A0 HUX4Ye ad0 BUIIEIEKA4oro BiOYyBa€ThbCs
IpyU TMOCTYIMOBIM 3MiHI ckiany noponu. [loBepxHi, siKi pO3MEXKOBYIOTH Iapu abo
IIacTH, 3a3BU4Yail  OyBalOTh HEPIBHUMU. BOHM Ha3WBAIOTBCA  HOBEPXHAMU
Hawiapyeants. BepXHs 3 HUX Ha3UBAETHCS Kpisiero uwapy, a HUWKHS — ni00uB010.

BiacTanp Mixk KpiBJI€IO 1 MiJOMIBOIO IIAPY XapaKTEPU3y€e UOTO HOMYHCHICHb.
T'eonociunuit po3piz — 1e rpadiyHe 300pakeHHsT Ha BEPTUKAJIbHIN IUIOIMIMHI YMOB
3aNAraHHs TIPCHKUX MOpiA. ['eosoriunmii po3pi3 MOMOBHIOE 1 YTOYHIOE T'E€OJIOTTUHY
KapTy, Jal0Yd HAOYHE YSBJICHHS MPO 3MIHY T€0JoriuyHoi OynoBU 3 riaubuHow. Jlis
CKJIa/IaHHS TE€0JIOTIYHOTO PO3Pi3y BUKOPUCTOBYIOTHCS HE JIMIIE MaTepiaid Ha3eMHHUX
CIIOCTEpEKEHbB, ajie i JaHi OypOBUX CBEPJIOBUH 1 re0(i3UYHUX JOCIIIKEHb.

BepTtukanbauii Ta TOpU30HTAIBbHUN MacmTaOM po3pi3iB MEPEBAXKHO MAIOTh
BIJIMOBIIATH MacmITady KapTH, aje B OKPEMHX BHUMAJKaX JOIMYCKAE€ThCS
NEPEBUIIICHHS BEPTUKAIBLHOTO MaciTaby HajJl TOPU30HTAIILHUM Y JIEKIJIbKA Pa3iB.

BuxinauMm wmarepianom aiig noOyIOBU po3pi3y CiIyXaTh JaHl 3 KOXKHOL
CBEpJIJIOBUHU B PO3pi3i: aOCOMIOTHI BIAMITKH TuUpja (BEpXHHOI TOYKH) Ta 320010
(HKHBOI TOYKM) CBEPJIOBHHM, MOCHIJOBHICTh 3aJIATaHHA Ta MOTY>KHOCTI ILIACTIB
TIPCHKUX TOP1J, aOCOMIOTHI BIIMITKH PiBHIB IPYHTOBHX BOJI.

Ipukiaax mnoOya0BH reoI0rivYHOr0 po3pisy.

JIns moOyAoBU T'eOJIOTIYHOTO PO3pi3dy MOMEpeaHhO HEOOXITHO CKIACTH HOro
TonorpagiyHy OCHOBY, TOOTO B 3aJaHOMY HaIlpsSMKy MOOyayBaTH TomnorpadiuHui
npo(diJib MiCIIEBOCTI.

BiamoBinHo 10 3amaHux macmTalbiB BUOMPAIOTH HEOOXITHUN pO3Mip mMarepy
(MO’XKHa MUJTIMETPOBUH) 3 TAKHM PO3PaXyHKOM, 1100 BUCOTa po3pi3y Oyiia mpuoOIM3HO

20 — 22 cm. lami KpecisaTh Tak 3BaHUM KypHaJl po3pi3y. B miBiil yacTHHI KpecieHHs
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3aNMUIIAIOTh MiCle I YMOBHUX MO3HaueHb (6 — 8 cm) 1 OyayroTh HIKady
aOCONIOTHUX BIJMITOK, sIKa Ma€ OXOIHWTH YBECh diama3oH BIIMITOK (3 ACIKUM
3anacoMm). Jliama3oH BIAMITOK OOUYHCIIOETBCSA SIK PISHUIS MK MaKCHMAaJIbHOIO
BIIMITKOIO THpJia Ta MIHIMaJIbHOIO BIJIMITKOIO BHOOIO CBEpUIOBHHU. BiacTynusiim
BiJ mKkanu Ha 1 — 1,5 cM, y BIANOBIIHOMY HAmpsMKY >KypHaiy, € 3a3Ha4aloThCs
BIJICTAaHI MIX CBEp/UIOBUHAMH, HaMIYalOTh IOJOXKEHHS NEpIIOoi CBEPMJIOBUHU. Y
BEPXHBOMY PSAKY CTABUTHCSI HOMEP CBEPIJIOBHMHU, a B HIDKHIX aOCOJIIOTHI BIAMITKA
rupia, BUOOIO 1 piBHA TIpyHTOBUX BoA. lloTiM y BignmoBigHOMYy MacmiTabi
BIJIKJIQAI0Th BIJICTaHI MIDXK CYCIZHIMH CBEPJJIOBUHAMH, CTaBJISATH iX HOMEp 1
BUIMKCYIOTh BIAMOBIAHI BiAMITKH. [licis mporo 3a aOCONMIOTHUMH BiAMITKaMU TUpia
Ta BUOOIO CBEPVIOBUHU, BUKOPUCTOBYIOUH IIKATY BIIMITOK, HAHOCATH CBEPJIOBUHU
Ha KpecyieHHs. J[iaMeTp CBepAJIOBUHU HAHOCSTh YMOBHO — miMpuHOI0 1,0 — 1,5 MM.

Ha nactynmHoMy ertami nepexosiTh 0e3MocepeHb0 /10 MOOYAOBU I€0JIOTTYHOIO
po3pizy. s uporo Ouls KOXKHOI CBEPAJIOBUHU OYyAYIOTh CTPAaTUIPa(IuHy KOJIOHKY
mupuHolo 8 — 10 mMm. Ilo BepTukam BiI THUpjia CBEPAJOBMHM, B MaclTadi
BIIKJIAJAI0Th TOCHIJOBHO TOBHIMHY (MOTYXHICTb) 1mapiB (tuiactiB). IloTiM
00'€eTHYIOTh pO3pi3HI cTpaTurpadiuyHi KOJOHKH Ol KOXKHOI CBEPJIJIOBUHU B €TUHUM
reOJIOTTYHUHN PO3Pi3 32 TAKUMHU MPABUIIAMH.

Toukw, BIAMOBIIHI TUPJaM CBEPJIOBUHH, 3'€THYIOTh MPSIMUMHU JIIHISIMU.

[TimomByu (MOKPIBIi) MJIACTIB OJHUX 1 THUX K€ TPChKUX MOPiA (1IapiB IPYHTIB),
AK1 CIOCTEPITal0ThCs B CYCIJIHIX CBEPAJIOBUHAX, 3'€IHYIOTh MPSIMHUMHU JIIHISIMU.

ko ToM WM TOW IIap HE MPOCHIJKYEThCS B CYCITHIX CBEPJIOBUHAX HOTO
BUKJIMHIOIOTH (3BOJIATH HaHIBEIh) MO CEPEeIMHI BIACTaHI MK CBEpAJIOBUHAMH (10
1JIOIIBY BEPXHBOTO MIAPY).

JInst po3mMexxyBaHHSI JBOX PI3HUX IUIACTIB (1IapiB), sKi 3aiiMalOTh B CYCIAHIX
CBEPAJIOBUHAX OJHAKOBY IMO3MIII0, IPOBOASATH PO3MEKYBAJIbHY JIIHIIO 1 BUKIUKAIOTh
map Ha 1/3 BifcTaH1 BiJf MPOTUIICKHOI CBEPJIOBUHU TaK 1100 IIapy NMEPEKPUBAIIHCS,
JI0 TOTO >K OLTBII MOJIOAA 3a TEOJIOTIYHUM BIKOM TIpChKa MOPOJia Ma€ MEePEeKpUBATH
OLIBII TaBHIO, a HE HaBIIAKH.

Touku BUOOIB CBEpAJIOBUHU 3’€JHYBaTH HE TpeOa, OCKUIbKH CBEPAJIOBUHU HE
T0OYPIOIOTH JI0 ITiIOIIBH HUKHBOTO IIIapYy.

Beck mpocTip MK CBEpIJOBUHAMH 3allOBHIOIOTH YMOBHUMH TO3HAYEHHSIMU
(mrpuxoBkoto). Huxde 3a00iB CBEpUIOBUH IMITPUXOBKA 3aMOBHSIEThCS HA 1 — 2 cM.

BincTanp Mk IITPUXOBUMH JIIHISIMH 2 MM.
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PiBHi mig3eMHUX BOJ 3'€AHYIOTH IIYHKTUPAMH, MPSIMUAMU JIHISMU M1J KyTOM TaK,
o0 BOHM HE MEPETHHAIM BOJOHEIPOHMKHMUX TIPCHKUX Topia (BogoymopiB). Ha
KOKHIM CBEpJIOBHHI BIIMIYaIOTh TJIMOMHY 3aJIATaHHs PiBHS IM1I3€MHHX BOJI.

Koxnwuii map rpyHTy abo TipChKOi MOpOIM HYMEPYIOThb 3BEpXYy BHHU3 1 HMHU(PH
00BOIATH KPYXKKOM JiamMeTpoM 7 — 8 MM. BiamoBimHO HOMEpPH MPOCTABISIOTH B
KOJIOHI[I YMOBHUX ITO3HAYEHb.

bing KOXHOT CBEpUIOBUHU TPOCTABISAIOTh TIUOWHY 3aNATraHHS MiJIOIIBH
KOKHOTO I11apy, Bkioyatouu i PI'B (WL) Bix piBHS 3eMHOT IIOBEPXHI.

Buxinni gani mpo OypoBi CBepIJIOBUHHU NpHBeAcH] B Ta0ba. 17 ta 18,

YMOBHI MO3HaYEHHSI OCHOBHUX THIIIB TIPCHKUX MOPIJ Ta MPHUKIaa 0OPMICHHS
T'COJIOTIYHOTO PO3pi3y HaBeAeHI Ha puc.6.1.

3aBaranHs. BUKOpUCTOBYIOUM JaH1 BapiaHTIB MOJAHUX Yy TAaOJIUIl 3aMajllOBaTH

po ik TEOJIOTTYHOTO PO3Pi3y.

Tabnuys 17
Bapianm Hozwepq ceepdﬂoguft Y Biocmans miowc
2€0/1021YHOMY PO3DI3i CBEPONIOBUHAMU, M
1 1-4-5-6 45,0 - 50,0 - 45,0
2 2-3-7-8 50,0 - 60,0 - 40,0
3 3-7-6-12 40,0 - 50,0 - 50,0
4 4-6-10-11 30,0-80,0-25,0
5 1-9-10-11 65,0 - 35,0 - 40,0
6 6-8-9-12 40,0 - 30,0 - 60,0
7 2-7-8-12 35,0-35,0-75,0
8 1-3-5-8 60,0 - 45,0 - 45,0
9 1-4-7-8 45,0 - 40,0 - 40,0
10 8-10-11-12 50,0 - 50,0 - 50,0
11 13-14-15-16 40,0 -75,0-35,0
12 17-18-19-20 30,0 - 40,0 - 80,0
13 21-22-23-24 45,0 - 60,0 - 45,0
14 25-26-27-28 20,0 - 60,0 - 65,0
15 29-30-31-32 30,0-60,0 - 60,0
[Ipu kpecieHHi reoyIorivHOro Po3pi3y MpUMMAaTH MaCIITadu MO BapiaHTax 3T1THO 3
TaOIHII].
Tabauyal8
Macmradu 1J151 o0y 10BH re0JI0riYHOro po3pisy

Bapiant 1-15

["opu3oHTATHEHUT 1:500

Beprukanbauii 1:200
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Jani mo BapianTax 1Jis mo0OyA0BH reoJIOTiYHOT0 Po3pi3y

Taomumg 19

I'eoxpoHo- [ToTyHICTh IIACTIB IPYHTIB 110 OYPOBHUX CBEPAJOBUHAX
I'pynt JIOTTYHUI 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
iH/IEKC

1 | I'pynt Qv 05 ] 04 - 0,3 0,6 0,5 0,5 0,3 - 0,2 0,5 0,8 0,7 - 0,8
2 | Hacumuwuii rpyaT Qv 1,2 - - 3,5 2,8 1,2 - - - - - - - 0,9 -
3 | HamuBHwuit micok Qi - 55| 04 - - - 3,6 8,1 - - - 4,5 3,7 3,9 4,8
4 | Topd Qu-Qiv - |16 ] 1 - - - - - - - - - - 4,6 4,7
5 Jlec QII'QIII 10,5 - - 8,4 - - - - 4,2 8,6 4,5 - 4,1 - -
6 | Cymicox Qu 33| - | - | 54 | 62 |56 | 12| 08 | 1.8 | 25 | 21 | - 2,1 18 | 16

ryMyCOBaHUi
7 | Cyrmunok Q: 46 | 09 | 15 - - 1,6 - 1,9 2,4 8,5 0,5 2,7 4,1 4,6 4,5
8 | Hicok minmkwuii N, 84 | 105 | 6,6 2,1 - 4,3 12,5 8,2 2,6 4,0 4,0 8,3 - 2,6 5
9 | I'pasiit N, 1,5 - - 1,3 - - - - - - 29 - 3,6 14,3 -
10 | Ilicok kpymHHit P, - 111 - 5,7 - - 7,2 - 5,2 - 8,8 7,2 12,3 1,7 13
11 | Kpeiina K; - - - - - - - - - - - - 2,3 - 3,1
12 | Bamnsk Ky - - - - - - - - 2,0 - - - - - 0,1
13 | I'muna I3 - - |102] 31 6,1 2,8 5,0 10,7 5,0 - - 2,5 - 1 -
14 | Kaomnin P, - - - - - - - - 5,0 3,0 6,3 - 2,9 2,7 34
15 | XKopctBa D, - - - 0,3 4,3 4.0 - - - - - - j i i
16 | Meprens S; - - - - - - - - - 3,2 3,0 4,0 2.8 - 0,8
17 | Ipauir PR - - 7,7 - 5,7 10,0 - - 1,8 - - - - 2,9 3,3

AbcomorHa BiaMitka PI'B, M 146,8 1?36’ 14;5’ 136,2 | 149,1 | 149,6 | 150,1 | 150,3 | 155,0 | 146,0 | 154,5 | 149,7 174,6 173,1 | 1855

Abcomotia pinvitka rupia 155 5 é53’ 1522’ 1543 | 157.7 | 154.8 | 1530 | 1588 | 160.4 | 159,0 | 155,6 | 1587 | 182,2 | 183.4 | 1961

CBEP/UIOBHHH, M

o 123, | 124,
AOGcooTHA BIAMITKA BUOOIO, M 125,6 6 3 124,3 | 132,0 | 124,8 | 123,0 | 128,8 | 130,4 | 129,0 123 128,7 143,6 1424 151
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BucHoBok

IIuTaHHA 1JI CAMOKOHTPOJIIO

N o gk~ Db

[Ilo € B 0OCHOBI reo0T1YHUX KapT?

SIKi TEKTOHIYHI €JIEeMEHTH HAaHECEH1 Ha T€0JIOT1UHY KapTy?

Sxi OCHOBHI €JIEeMEHTH HAHOCSTHCS Ha T€OJIOT1YHI KapTH?

SIKMMU KOJIbOpaMH HAaHOCHUTBCS BIKOBA 1HJIEKCAIlis HA TEOJIOTTYHUX KapTax?
Sk 300paxyroThCs TUCIIOKAIlil Ha TEOJIOTIYHUX KapTax?

[Ilo Take reosoriuHuil po3pi3?

Ha ocHoBi yoro noOyaoBaHi ctparurpa@iyii KOJOHKHU?



JIABOPATOPHA POBOTA Ne 18

Tema. Bik ripcbKkux nopija ra ixasi nepioausamist

Mema pobomu: HaBUUTH CTYJEHTIB OCHOBHUX METOJIB 1 MNPUHOMIB
BHU3HAUEHHS BIKY T1PCHKUX MOPIJ 1 CTPYKTYPHUX (POPM 3€MHOI KOPH

Mamepianu ma oonadnanna: ya00Bi TeOJIOTIUHI KapTH — 4 IIT; TEOJOTIUHI
pO3pI3u CBEPUIOBHMH a00 BiJCIIOHEHb, MacITaOHa JiHIAKA; TpPaHCIOPTHP; HaOIp
KOJBOPOBHX OJIBI[B; IUPKYJb, KOJEKIil HAWOLIbII XapaKTEpHUX 3pa3KiB MOPia
MarMaTU4HOro, METaMOp(pIYHOrO Ta OCAJ0BOrO IMOXOKEHHS; OIHOKYJSIpHA JIyTa;
MAarHiT JJi1 BUIPOOYBAaHHS TOP1J HA MArHITHICTh; PaAlOMETp IS TOCHIIKEHHS MOPia
Ha Pa/ll0aKTUBHICTh; JUCTHU nanepy po3mipom 210x297 mm.

TeopernuHni BizomocTi

3 MoYaTKy 3apOjiKEHHS IUBLII3AIIIT JIFOAUHY MOCTIMHO I[IKaBUB BIK 3eMJi Ta ii
reoJIOTIYHUX OO0 €KTIB, TPUBAIICTh 1 MOCTIJOBHICTh T€OJOTIUHMX MOAid. OjHak B
OCHOBY BHU3Ha4yeHHs BIKy 3eMJll Ta ii TE€OJOTIYHMX TUI MOKIAAAIUCh JOCUTh
MpUOJIM3HI JOMYIICHHS, a TOMY OLIHKAa 3 IUX MO3MUI[IA HaJA3BUYallHO YMOBHA 1 HE
BiJIoOpaxka€ BCI€T TMOCIZOBHOCTI TE€OXPOHOJIOTIYHMX TOJIA 1X pO3BUTKY. Tomy
TE€OXPOHOJIOTIS MOAIN B 1CTOPIi PO3BUTKY 3€MJll, ii BIK, a TAKOX 1CTOPIs PO3BUTKY 1
BIK 3€MHOi KOpH, € MpeaMeTaMH JI€TaJIbHOTO BUBYEHHS, TMOCKUIBKU Il THUTaHHS
MalOTh HaJI3BUYAITHO BXKIIMBE 1 MPAKTUYHE 3HAYCHHS.

3apa3 B icTopii GOpMyBaHHS 1 pO3BUTKY 3€MJIl Ta TPCHKHUX MOPIJl BUAUIAIOTH
002e01021uHULL [ 2eono2iyHull TIepioau. /{oceonociunuti nepiod OXOIUTIOE TPOMIKOK
4acy BiJi MOMEHTY BUHUKHEHHS 3eMJI1 SIK IJIAHETH J0 MoYaTKy (HOopMyBaHHS 3€MHOI
Kopu. [ eonociynuti nepiod OXOIUIIOE TMPOMIKOK Yacy BiJ MOYaTKy (QOpMyBaHHS
3eMHOi KOpHY JI0 CbOTOJIHI, KOJM Ha 3€MHINA KyJIl TOYajd MPOSBIATUCH CHJIOTCHHI Ta
€K30T€HH1 ITPOIIECH.

CkiaHui 1 JOBrOTpUBAIIMNA NEPIOJT PO3BUTKY 3€MHOT KOPU MOKHA BIAHOBUTH
Ha OCHOBI BHMBYEHHSI 1i PEUOBMHHOTO CKJIaay, ¢GOopM 3ajsraHHs MIHEpaJIbHUX Mac,
CTPYKTYpPHUX (POpPM PI3HUX TEOJOTIYHUX TiJI, 3aJMUIIKIB POCIMHHOTIO 1 TBAPUHHOIO
CBITY, sIKi 30€peryiics Mpy 3aXOpOHEHHI B MiHEpaTbHUX MacaxX 36MHOI KOPH.
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JImst  AOCTOBIPHOTO BHM3HAYCHHS CKIAQMHUX TIOE€IHAHb TIPCHKUX TMOpiA 1
CTPYKTypHUX (GOpM B TeoJorii ICHYIOTh GiOHOCHA Ta abCoNomHa CUCTEMU
r€OJIOTIYHOTO JIITOYMCIICHHS. BioHOocHe nimouucienHss BU3HAYA€ BIK TEOJOTIYHUX
00’€KTIB 1 MOCHIIOBHICTh X YTBOPEHHS CTpaTUrpapiyHUMU MeToaaMu. Ab6contomue
nimoyuciienHs BU3HAYA€ YaC BUHUKHEHHS T1PChbKUX MOPiJA, TPOSBICHHS I€0JOTTYHUX
IPOIIECIB, 1X TPHUBAIICTh B ACTPOHOMIYHHMX OJMHHIIIX (POKax) paioJOriYyHUMHU
METOJaMH.

Metoau Bu3HAYEHHS BIJHOCHOTO BIKY TIPCBKUX TMOpiJ 0a3yrTbCs Ha ix
MOPIBHSJILHOMY aHai31 Ta BUSBJICHHI iX OLIBII JaBHIX 1 OUTBII MOJIOAMX TiPCHKUX
nopia. I{i mMeTronu He AAOTh 3MOTM BCTAHOBUTH TPUBAIICTH iX TIEOJIOTTYHOIO
dbopMyBaHHsI, ajie¢ 3 BHCOKOK TOYHICTIO BH3HAYaIOTh BIJHOCHUW BIK CYMICHOTO
3aJIATaHHS MOPII.

3apa3  BIAHOCHA  TE€OXPOHOJIOTISE ~ BUKOPUCTOBYE  cTpaTUrpadiuyHui,
NaJCOHTOJIOTTYHHM Ta reTporpadiyHUuN METOIH.

Crparurpadgiynmii __06a3yeTbcsi Ha  BHUBYEHHI B3a€EMHOIO  CIIBBIIHOIIEHHS

MOCJIITOBHOCTI 3aJISITAHHS 11apiB FPCHKUX MOPIJ] B TEOJIOTITYHOMY PO3Pi3i.

Ila1eoHTOJIOTIYHMI _ — BHBYA€ HAsABHI B MIapax TIPCBKUX MOPIA CKaM’ SHIIUX

3QJIMIIKIB BUMEPJIMX TBAPUH 1 POCIHH, SIK1 Oy HAHOUIBII MIMPOKO PO3MOBCIOIKEH1
B LIeH mepio/.

Ilerporpadiunmii_ 6a3yeTbcst Ha BUAUICHH] IHTEPBAJIB IIapiB a00 TPyu MIapiB, sKi

BIJIMIHHI BiJ] MiICTENIOI0UYMX a00 MEPEKPUBAIOYMX IHTEPBAJIB IJIACTIB 32 KOJIBOPOM,
PEUYOBMHHUM  CKJIAZIOM, CTPYKTYPHHUMH 1 TEKCTYPHHMMH  OCOOJIMBOCTSIMH,
BKJIFOUCHHSIMH, MIMIAHUCTICTIO, TJIWHUCTICTIO Ta IHIIUMHU MeTporpadiyHUMU
MOKa3HUKAMH.

Jlo merporpadgiyHOTO METOAY HAJICKHUTh TAKOK MiHEPAJOriYHMi , KO

OKpemi IIapyd 1 TNaykyd IIapiB (TOPU30HTIB) MOPIBHIOIOTH 33 MIHEPAJOTIYHUMU
acorialisiMy, CTylieHeM JiareHe3y 1 Meramopdi3my. 3aCTOCOBYEThCS BIH BUKIHOYHO
Ha OOMEXEHIH Mo, Jie MpU Te0JOriYHOMY PO3BUTKY 3€MHOI KOpH BiAOyBaiucs

a0COJIFOTHO OJTHAKOBI MPOIIECH.
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AOCONIOTHA TEOXPOHOJOTIS BH3HAYa€ BIK TIPCHKUX TMOPIT y pOKax,
TUCSYOMITTIX, MUIbHOHAX 1 MUIbApAaxX pOKiB. Bu3zHadeHHs BiKy MpPOBOAUTHCS 3a
BMICTOM MPOJYKTIB PO3MNaay PadlOaKTUBHUX XIMIYHUX €JIEMEHTIB, III0 MICTATHCS B
ripcbkuX TMmopoaax 1 MiHepanax. I[Ipomec posmamy NOpPOXOAWTh 3 MOCTIHHOIO
MIBUAKICTIO TMPOTSATOM TEOJIOTIYHO1 icTopii po3BUTKY 3emiui. B pesynbrarti
Pal0aKTUBHOI'O PO3MAay 3’ SIBJISIOTHCS aTOMM CTIHKUX €JIEMEHTIB, SIK1 HE TIal0ThCs
MOJANbIIOMY PO3Hady. IXHS KilbKiCTh 30iIBIIYEThCS BiAMOBIIHO 10 BIKY TipChKUX
nopia. Pi3HI enemMeHTH po3mafaroThCs 3 PI3HOIO IIBHUIKICTIO, @ TOMY PO3pOOJICHO
JCeKiJTbKa METOAIB BHU3HAYCHHS BIKY TIPCBKMX TMOpPiA Ta CTBOPEHO IIKay
a0COJIIOTHOTO JIITOYMCIIEHHS 1CTOpIi 3eMIl.

AmHani3 6araTorpaHHuX (opM PO3BUTKY OPraHIYHOTO CBITY Ha HAIN TJIaHETI
Ta JJaHi abCOJIOTHOI T€OXPOHOJIOTIT Jadu MOMJIMBICTh BUJIUIUTA HU3KY MiIPO3ILTIB,
AK1 CKJIQJIal0Th TEOXPOHOJIOTIYHY ITKaiy (Tadsn. 8.1).

I'eoxpoHosioriyna mkaja 1€ TOCITAOBHUNH pPsiiI  TE€OXPOHOJOTTYHUX
€KBIBAJICHTIB 3arajlbHUX CTpaturpapiyHuX MAPO3AUIIB Ta iX TaKCOHOMIYHOI
H1MOPAIKOBAHOCTI, III0 BU3HAYAIOTh €Taly PO3BUTKY 3€MIIi Ta ii OpraHiyHOTO CBITY.
[limpo3ainu 4Yacy B TEOXPOHOJIOTIYHIN IIKajdl BIANOBIIAIOTh IEBHOMY paHTy
ctparurpadiyaux migpo3aute. CrparurpadiyHi TiAPO3AUTH 3aCTOCOBYIOTHCS IS
MO3HAYEHHSI KOMIUJIEKCY IIapiB TIPCBKUX TMOPIJ, a TEeOXPOHOJOTIUHI — JUIs
MO3HAYEHHS Yacy, MPOTITOM SIKOTO IIi KOMITJIEKCH I1apiB HAKOTTHYYBaJIUCh.

B ictopii po3BuTKy 3emii BUAUISIOTH ABI HAHOUIbIT OMUHUIN (€OHH) — KPUIITO30H 1
baHepo3oH.

Kpunro3oii — HaligaBHIIIMK eTanm B 1CTOpIi PO3BUTKY 3€MHOI KOpPU Ta
YTBOPEHHS HAWJaBHIIIUX TOPiJl 3 130TONMHHUM BIKOM TOHaA 3,5 MIpPIA. POKIB 10
MOYaTKy KemOpiiicbkoro mepiony. IIpoTsrom KpunTO3010 MPOSBHIMCA TEKTOHIYHI
nedopmarii 3eMHOi Kopu. Bonm ckmamarore (yHgameHT CXigHOEBPONEHCHKOT
m1aThOpPMH 1 BUXOASATH Ha TIOBEPXHIO B MEKax YKPaiHCHKOTO IIUTA.

BianoBigHo no crpaturpadivyHol MIKaTW KPUNTO30WM MHOMUISIOTH Ha apxeu i

MIPOTEPO30H.
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ApXxell — HalaBHIIIMKN BiApi30K 4yacy (OpMyBaHHS 3€MHOI KOpH, HIDKHIN 3
JBOX MIAPO3IIIB KPUNTO3010 (JOKeMOpiro). HuXKHS reoXpoHOJIOTIYHA MEKa apXero
cTaHOBUTH 3650 MIIH. pOKIB, a BepXH (3 MpoTepo30eM) — 2600 MITH. POKIB.

IIpoTepo3oii — naBHiii eTanm (QopMyBaHHA 3€MHOI KOpH, BEpXHIA 3 JBOX

migpo3niniB kpunroszoro. Hacras BiH micis apxero. Moro HIDKHS FeOXpOHOJOri4HA
Mexxa ctaHoBuUTh 2600 MiaH pokiB, a BepxHsS — 570 MiH. pokiB. s paHHBOTO
MPOTEPO30I0 XapaKTepHE TI00aTbHE PO3MIMPEHHS KOHTHHEHTAIBHOI 36MHOI KODH,
YTBOPEHHSI TIMOMHHUX PO3JIOMIB 1 pU]PTIB Ta MarmMaTU4yHa AisUIbHICTB. [IpoTsrom
MI3HBOTO MPOTEPO30t0 (POpMyBaBCS OCATOBUI YOXOJ, YTBOPSHHM 3 MOPiJ, OJM3BKUX
3a ckinagoM J0 (aneposow. llomexkynun mopomu jaedhopMOBaHI  BHACHIAOK
0ailKaabChKOI CKJIAT4aCTOCTI.

danepo3oiicbkuil etan oxoruoe 570 MiaH. pokiB. basyrouncs Ha eBOIOLIL
OpraHiYHOTO CBITY, XapaKTepl MPOTIKAHHS TEOJOTIYHUX MpoleciB 1 (popmyBaHHS
penpedy 3eMHOI TOBEpPXHI, WOro MOAUISIIOTh HA HAAE030UCHLKY, Me3030UCbKY 1
Kaitho3oiicoKy epu. KoxxHa 3 HUX MOAUISETHCS HA OUIBII IPiOHI €Tanu — Nepioau, sKi
BU/IIJICHO Ha OCHOBI aHaII3y MaJIEOHTOJIOTTYHUX JTaHUX.

[IpoTsiroM reoJsioriyHoi 1CTOpli PO3BUTKY 3€MJIl MEPIOAN BIIHOCHOTO CIIOKOIO
TEKTOHIYHOTO PO3BUTKY JIITOCHEPH HEOJHOPA30BO 3MIHIOBAIMCH €ITOXaMH aKTUBHOTO
BYJIKQHI3MYy 1 TOpoyTBOpeHHs. HaiOinpil momMiTHUMH 1 100pe BHpaXEHUMHU B
penbedi Oynu OalikanbChbKa, KalleJJOHChKA, TE€PLUMHCHKA, ME3030IChKa Ta albIiiCchKa
¢a3u cKIaI9acToCTI.

Bci enoxu ckilaqyacTocTi — L€  3aKIHYEHI TeKTOHIYHI mukiau. Ha mouaTtky
KOYKHOT €MOXH MPOXOAMIIO OIYCKaHHS 3HAYHUX TEPUTOPIH 1 HACTYyI MOps Ha cymry. B
MOPCBHKMX YMOBaxX HAaKOMMYYBAJIMCh TOBIII OCAJOBUX TIpchkux mopia. I[lotim
MPOXOAWJIM BHUCXIJHI TEKTOHIYHI pyXH, SKI TPHU3BEIU [0 BIACTYIy MODS.
3aKkiH4yBaBCA TEKTOHIYHUI LUK 3IM’SITTAM TOPiA y CKJIaJKH 1 TOPOYTBOPEHHSIM.
TexkToHIYHI pyXW CYNPOBOKYBAJIUCS pO3pPUBAMU 1 po3joMaMu JiiTochepH,
IHTPY3UBHUM Ta €(py3UBHUM BYJIKAHI3MOM, SIKAW J1OCSATa€ HAOUIBIIOT IHTEHCUBHOCTI
B TEPIOJ TOPOYTBOPEHHS B TEOCHMHKIIHAMAX. [licas KOXHOI Takoi €moxu IIoma

matgopM 30UIbIIYBaJlach BHACHIOK MPUETHAHHS J1O HUX T'€OCHMHKIIHAIBHUX
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oOjacTel, ikl B pe3y/ibTaTl TEKTOHIYHOTO PO3BUTKY HAOYJH >KOPCTKOCTI, BIACTUBOT
KOHTUHEHTAJIBLHUM TIIaTGOpMaM.

[lepionu nepeBakxHO 00’ €IHYIOTH BIJIKJIAJIM, 1110 YTBOPHWIKUCSA B MIEBHUN MEPiOj
yacy 1 BIIPI3HAIOTHCS MEPEBaXHO CIMEWCTBAMU Ta TpyHamMH OpraHiuHUX (opMm.
HazBu nepioniB (cucTeM) 371e0LIBIIOTO MOB’sA3aHl 3 Ha3BaMU THUX MICIIEBOCTEH, e
BIIMOBIAHI BIAKJIAaaAM OyJM BIIEpIlIe BCTAHOBJICHI Ta OIKCaHi, abo0 CKJIaJ0M
TOMIHYOUMX Tmopia. Tak, HampuKiIam, IEBOHCHKY CHCTEMy HA3BaHO Ha 4YeCThb
rpadctBa [leBoHmmp B AHIII, NMepMCbKy — 3a Ha3Bow Ilepmchkoi o006macTi
Pociiicekoi @enepartii, kaMm’STHOBYTUIbHY — 3@ IIMPOKUM MOIIUPEHHSIM B i BiAKIagaX
KaM’STHOT'O BYTULISA, KPEHUJIOBY — 3a HASBHICTIO B HIM 3HAYHUX BIJKJIAJIB 3BUYANHO1
KpEHUIN.

[ligpo3ninm cTpaturpagiyHoi IIKadU MEPEBAKHO MArOTh T1 K Ha3BH, IO U
MIIPO3IIIM  TeOXPOHOJOTIYHOT IMmIKaidu. Ta, MaJieo30MChKiii epl  BIJAIOBIIAE
najaeo30ichka Tpymna MOpia, a MPOTATOM IOPCHKOTO TEPioy YTBOpPHIJIACS IOpPChKa
cuctema BiakianiB. OQHAK Ha3BU BIAJAUNB NMEPEBAKHO HE CIIBNAJAIOTh 3 Ha3BaAMU
enoX. [Ipu TpudseHHOMY IO TIEPIOAiB 3A€OUIBIIOr0 3aCTOCOBYIOTh HA3BHU ITi3HS,
cepelHsl 1 paHHs €MOXH, TOJl SIK MPUTAMaHHUM IIMM €MoXaM BIJJIUIM MarTh HA3BU
BEpXHiH, cepenHiil 1 HMxkHIN. [Ipu ABOUIEHHOMY MO/ €MOXU MAaIOTh HA3BU MI3HA 1
PaHHsI, a BIIJIIM — BEPXHIHM 1 HIDKHIHM 3T1IHO 3 TOCTIIOBHICTIO iX 3aJIATaHHS B 3¢MHIN
KOpI.

Crparurpadiune JOCIIDKCHHS B IIEBHIM MICIIEBOCTI PO3MOYMHAIOTH Ha
KOHKPETHOMY PO3pi31 0CaoBUX a00 BYJIKAHOTEHHHMX MOPiA. 3a JOMOMOTOI PI3HUX
METO/AIB BUJIUISIOTH 1 MPOCHIIKOBYIOTh HPHUPOAHI TEOJIOTIYHI Tila, BHUSCHSIOTH
MOCJIITIOBHICT 1X 3aisiTaHHS 1 3MIHY JITOJOTIYHOTO CKJIaay 3a MPOCTATAHHSM,
CKJIaJIal0Th MICIIEBY CXeMYy cTpaTturpadii.

OCHOBHUM MIAPO3IIIOM MICIIEBOI cxeMu crpaturpadii € ceima, sKa
nonuisieTbest Ha nioceimu. Cepia 00’eaHye 1B1 abo Oulblie  CBIT, SIKI
XapaKTEPHU3YIOThCS 3aralbHUMH O3HaKaMH, 1 Ma€e CBOIO Ha3By. Komniekc 00’ eqnye
1B abo OumbIe cepil 1 TaKOXX Ma€ CBOIO BJIAacHY Ha3By. MicieBi crpaTurpadivni

HIIPO31IIM HE € TUMYACOBUMH, 1€ pealibHI TEOJIOTIuHI Tijia. Ix ICHYBaHHSI HE
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3aNeXUTh B TOTO, BOHM CIIBCTABISAIOTHCA 3 MIAPO3AUIAMU 3arajbHOI IIKAIH, 1
3aMIHIOBATHUCS [IUMH MiIPO3/1JIaMi HE TTIOBUHHI.

Perionanbhi crpaturpadiyHi MTiAPO3AUIM BCTAHOBIIOIOTHCA IS T'€OJIOTIYHOTO
paiioHy, BENMKOro mnajeo0aceiiHy ceaumeHTanii ado maneoreorpadiqHoi o0acTi.
OCHOBHOIO OJIMHMIICIO TYT € 20pU30HmM, CYKYIHICTh OJHOBIKOBHX IUIacTiB. B

O1IBIIIOCT] BUIIAJIKIB TOPU30HT HA3UBAETHCS 32 Ha3BOIO OJTHOTO 13 TIACTIB.

Xinx podoru

3aBnanns. Ha ocHOBI MeBHOI YaCTHHM T'€OJIOTIYHOT KapTU OYIye€TbCs T€OJOTTUHUN
po3pi3 1 crparurpadiuHi KOJIOHKM Yepe3 HaWOUIbII JeTadbHO BHCBITJICHI
BIJICJIOHEHHS 1 PO3pi3U CBEPJJIOBUH. B mojanbuioMy MpOBOAUTHCA CIIBCTaBICHHS
PO3PI3iB 1 BCTAHOBIIIOETHCS 3MiHA CTpaTUTPadiuHOTO pO3pi3y MO BUUICHIN TUIONI Ta
3MiHa (ayHICTHYHOIO 1 JITOJIOTIYHOIO CKJIany Tipcbkux mopia. Ha ocHoBi
MIPOBEICHUX JIOCIIIP)KEHb BCTAHOBIIIOETHCS BIIHOCHUN BIK TIPCBKUX MOPLA Ta iX

MPUHAIEKHICTD 10 IEBHOTO HIAPO3/1ITy F€OXPOHOJIOTTYHOI IIKAJIH.

BucHoBok

IIuTaHHs 1J8 CAMOKOHTPOJIIO

1. 3a AOMOMOT OO SIKUX METO/IB BU3HAYAETHCS BITHOCHUH BiK 3eMiTi?

2. 3a IOIMOMOr 00 SIKHX METO/1B MOKHA BU3HAYUTHU a0COIIOTHUM BIK 3eMiIl?

3. [llo € B ocHOBI cTpaTUrpadiuHOro METOAy BUSHAYECHHS BIKY OKPEMUX IIapiB?

4. Ilo € B ocHOBI neTporpadivHOro METOy BUSHAYCHHS BITHOCHOTO BIKY T1PCHKUX
nopiza?

5. Ha yoMy 6a3yeThcs MaJICOHTOIOTIYHUM METOT BUBHAYCHHS BIJIHOCHOTO BIKY
TIPCHKUX TOPi?

6. Illo Take kepiBHI BUKOIHI (JOPMH, 3a JOTIOMOTOIO SIKUX BU3HAYAETHCS BITHOCHUMN
BIK T1pCHKUX mOpPia?

7. 3a 1OMOMOT0I0 SIKUX METOIB BUBHAYAETHCSI A0COIFOTHUM BiK TPCHKUX TOpia?

8. 1lo Take reoxpoHOJIOTIYHA ITKasa?

9. SIxi Bu 3HaeTe epu B 1cTOPIT pO3BUTKY 3emJti?
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JIABOPATOPHA POFOTA Ne 19

Tema. BuzHauyeHHs1 BOAHO-(DI3MYHHUX BJIACTHBOCTEH TiPChbKUX MOPIiX
MeTta po00TH: HABUUTHCS BU3HAYATH BOJHO-(D13WYHI BIACTUBOCTI T'1PCHKHUX MOPIJI.
Mamepianu ma 061a0HaHHA. MOHOJITH AHUCIEPCHUX TIPYHTIB (IICOK, CYIIICOK,
CYTJIMHOK, JIeC TJIMHA; OIOKCH; TPYHTOBIAOIPHI KUIbILSA; €JIEKTPOHHI Baru, miadwu

CYLIWJIbHI, EKCUKATOPH.

TeopernuHi BizomocTi

3aranpHUMHU (I3UMYHAMH BJIACTUBOCTSAMH TIPCHKHUX TIOPiJ € MIUTBHICTH TBEPIO1
¢a3u, UIBHICTH HEMOPYIIEHOTO IPYHTY 1 HOTO TOPUCTICTb.

IlisibHicTh TBepaoi ¢a3m (d) — iHTerpoBaHa WHIUIBHICTh YCIX KOMIIOHEHTIB
TBepAOi (a3 IPyHTYy (yJaMKHU TiPCHKUX IMOPiJ, HOBOYTBOPEHI MIHEpaIH, OpraHivHi
JacTKH) 200 Maca OJuHUII 00'eMy IpyHTY 0e3 Top.

BepxHi TOpU30HTH IPYHTY MAarOTh MEHUIY UIUIBHICTh, HIK HHMIKHI, TOMY IO
HIUIBHICTh TyMyCy CTaHOBHUTH 1,4 — 1,8, a HIUIBHICT MIHEPATbHUX KOMIIOHEHTIB —
2,3 —3,3 r/cm xy06. HaiiBuioro miipHICTIO TBEep101 (Pa3u BONOIIOTH LIIOBIAJIBHI Ta
COJIOHLIEBI, HAHHMKYOIO — TOP(OBI Ta Ty4dHI (CHIBHOTYMYCOBaHi) FOpU30HTHU. J{Jis
OUTBIIOCTI TPYHTIB WIUIbHICTH TBepaoi (asu ckimamae 2,40-2,65 r/cm kyO, a s
Topd'ssHux — 1,4-1,8 r/cm kyO.

IlisibHicTh TPYyHTY (pP)— Maca OAMHMUII O00'€eMy TIpPYHTY B MPUPOJHOMY
HENOPYLICHOMY ¥ CyXOMYy CTaHi.

3aBIsSKM HAABHOCTI TOpP, 3allOBHEHUX TMOBITPSM, LIIJIBHICTH IPYHTY 3HAYHO
MEHIIA, HIX UIUIBHICTh Horo TBepaoi ¢a3u. IinpHICT IpyHTY BEpPXHIX TOPU30HTIB
ctanoButh 0,8 — 1,2 r/cm ky0, a HUKHIX — 1,3 — 1,6 T/cM Ky0. 3aleKUTh 151 BETHYNHA
BiJl MIHEPAJOTIYHOIO Ta TPaHYJIOMETPUYHOTO CKJIAaQy IPYHTY, HOro CTPYKTYpH,
BMICTY OpPraHigyHOI PEUOBUHHU, 0OpOOITKY IpyHTY. ONTUMAaNIbHA IIIJIBHICTh CTAHOBUTD

1,0-1,2 r/cMm ky0, a konuBaetbes Big 0,4 (Topd) mo 1,66 (inroBiasibHI TOPU30HTH).
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Xinx podoru
JIaGopaTopHi BHU3HAYEHHS BJIACTUBOCTEH TPYHTIB BUKOHYIOTHCSI B HACTYMHIH
[IOCJTIIOBHOCTI.
3agnanns 1. Bwusnauvarote urinbHicTh IpyHTY (p). isg 1mporo 3BaxyroTh
IPYHTOBiIOIpHEe Kiiblle (Maca M ). BupizyloTb 3 MOHOJITY KUIBIIEM TIPYHT
HETIOPYIIEHOI CTPYKTYPH Ta MPUPOAHOI BOJOTOCTi, 200 TOTYIOTH 3pa30K MOPYIIEHOI
CTPYKTYpH 13 3aJaHUMHU 3HAYEHHSIMH MIUIBHOCTI 1 BOJOTOCTI. 3BaXXyIOTh KUIBILIE 3

IpyHTOM (Maca M). BuzHavaroTh MIUIBHICTG IPYHTY 3a (GOPMYJIIOLO.

_ ml—m

P= , t/eM’

e V =50 cm®, 06'eM piXKyHOro rpyHTOBIIGIPHOTO KibIL.

3aBnanHs 2. BusHauaroth Boyoricte rpyHTy (W). JIar mporo 3 MOHOIITY MOpsi 3
MiCIIeM BHpi3aHHs 3pa3Ka BiOUPArOTh Y 3a3/aJIeriib 3BaXkeHi Orokcu (Maca my ), 15-
20 r BOJIOTOro IPyHTY 1 3BaXyIOTh iX (Maca Mz). BucymytoTe rpyHT A0 MOCTIHHOI
MacH B CyWIMIbHIHN madi npu temmeparypi 105 °C, 0X0I0WKYIOTh GIOKCH 3 IPYHTOM
B ekcukaropi 3 CaCl, 3HoBy 3BaxkyroTh( Maca M,). Bu3HayaroTh BOJIOTICTH 3a
dbopmyioro.

3_
W = 221 0004
m4-ma2

3aBaanns 3. BusHauaroTh MiIBHICTE 9acTOK IPYHTY (Ps). OCKIIbKY 11 BU3HAUCHHS
3aiiMae GaraTo yacy, B 1a0opaTopHiil poOOTI TO3BOJISIETHCS IPUNUHSITH CEPEIHI
3HauYeHHs Pg U1 KOXKHOTO BUY I'PYHTY: MiCKiB — 2,64, cymickiB — 2,70, CyTJIMHKIB —
2,71 ta riuan — 2,74 v/em’.
3aBnanns 4. BukoprcToBytour BaroBy BOJIOTICTh BUPAXOBYIOTh KOS(IIIEHT
MMOPUCTOCTI 3pa3Ka IPyHTY 32 (OPMYIIOI0

P

eo = PS (1+W) -1

PesynbraTi 1iux MOCHIIKEHD 1 pO3paxXyHKH 3aMUCYyIOTh B Tabnuiro 20.
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Tabnuys 20
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BuchHoBok

IIuTaHHA 1J CAMOKOHTPOJII0
1. Oxapakrepu3yiite (pi3UyHI BIACTUBOCTI TPCHKUX MOPiA?
2. Knacudikaiis ripcbKux mopij 3a KoeirieHToM MIiIfHOCT1?
3. CyTb NMOHATTA aOpa3uBHOCTI TPCHKUX MOPIJ Ta Kiaacudikallis TipCbKUX MOPija
3a CTyNEeHeM abpa3uBHOCTI?
4. TlpoananizyBatu Kiacu(ikalliro TripcbKUX MOpiJ 3a OypUMICTIO?

5. Buau pyitHyBaHHS TIpCHKUX MOPIJ Mpy OypiHHI?
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3PA30K O®OPMUIEHHA 3BITIB I1PO BUKOHAHHSA POBOTH

JlaGopaTopna po6ora Ne 2

Tema: Buznauenns ta knacudikaris migepamis I — 11 kiacis
MeTta podoTu: HaBUUTHCS BU3HAuuTH MiHepayu | — 1 kimacis.
Marepiajau Tta obaagHaHHs: Konekiis minepamiB I — I kmaciB, mkama TBepaoCTi

MIHEpaJliB, BU3HAYHUK OCHOBHHX ITOPOI0YTBOPIOIOYMX MIiHEpaiB.

Xix pooorn

3aeoannna 1: 3 onepxkanoi konekiii miHepamiB I — Il kimaciB BuU3HAYMTH
OCHOBHI (h13MYHI BJIACTUBOCTI MIHEpATIB: KOJIp; PUCKY (IIPOBOJAATH MIHEPAJIOM IO
mopcTkiil  (apdopoBiil MoOBepxHi); OJHUCK; TBEPIAICTh (KOPUCTYIOUUCH IIKAJIOKO

TBepaocTi). JlaHi 3aHecTH B TaOJIUITIO 2 (KOJIOHKH 4 — 7).

3aeoanna 2: Ha TMIACTaBl BU3HAYEHUX (PI3UUHHUX BIACTUBOCTEH MIHEpAIB,
METOJIOM IXHBOTO MOPIBHSHHA 3 OMMCAHUMU HUYKYE BJIACTHBOCTSAMU Ta 3 JIOIIOMOTOIO
BU3HAYHMKA OCHOBHUX TOPOJIOYTBOPIOIOYMX MIHEpATiB, BHAUIUTA KOHKPETHI

Minepanu. Jlani 3aHecT B Tabnmiro 2 (kojgoHku 1 — 3, 8, 9).
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Ta0mus 2

XapakrepucTtuka ¢izuunux BiaactuBocreil minepadin I — I1I kaacis

Haspa | XimiuHuit Croci6
Kia . ) Trep- 3acTocyBaHHS
MIHEpaITy CKJIaz Koumip Pucka biuck . YTBOPCHHA
C TCTh
1 2 3 4 5 6 7 8 9
B pe3yibTaTi KpucTaizamii . :
y  CUIbCBKOMY  TOCHOJIApCTBI  SIK
= 3 rapss4ux BOJHUX . .
= . GbyHrinua Ta necTUIUI A1 60poTHOH 13
= ) . SICHO- . PO34YMHIB—TIEPBUHHA; . .
S Cipka S JKOBTUI KUPHUN 15 . XBOpOOaMU 1 MIKIJIHUKAaMU DPOCIHMH, B
= JKOBTA 13 CIPYaHOKHUCIIMX CIOJYK B oo oo .
= . TYMOBIH,  XIMI4HIi  NPOMHCIOBOCTI,
< MpoIieci iX BUBITPIOBAHHS — .y o\ .
o MEJIMIIMHI, BINCHKOBIH CITpaBi
= BTOPHHHA
S METAIO 3 MarMu IpH ii y BUPOOHHIITBI OJIIBIIiB,
S . cipyBaro- o KpHUCTaTi3alii, mpu SIICKTPOTIPUIIA/IIB, B  METAypriiHii
= I'padit C Py MOA10HMI, 1 p i, TIp , POTpPIUIAZLIB, P .
8 4opHa AU MeTamop¢i3mi KaM’sTHOTO | TPOMHUCIIOBOCTI, K MaCTHJIbHUN
P BYTULISI MaTepiajl, aTOMHIN eHepreTull
riApoTepMaNbHUMA
. 30JI0TUC APOTED
[Tipur . KOHTaKTHO- . .
L THUH, 3eJIeHyBaT . - y BHPOOHUIITBI CIpYaHOI KHUCIIOTH, Y
(3amizHuM FeS; , MeTaJIEBUI 6 MeTamopiuyHUM, Tpu . .
COJIOM SIHO | O-YOpHa . CLITBCHKOMY TOCIIOJIAPCTB1
KOJTUC/IaH ) . IpoIriecax BUBITPIOBAHHS,
-)KOBTHI .
MarMaTUyHui
JaTyHHO- . ..
- Xanpko KOBTHI TApOTEPMAIbHUM OCHOBHa pyJa nns A00yBaHHS M,
MipUT ’ 3eNeHo- . crocoboM, Mpu mporecax  |MIAHUNA KyHOpoC BUKOPHUCTOBYIOThH SIK
'_g_ p . CuFeS; [3enmenysar mertanesuii | 3,54 ) > ITPH TpOL A yrop P Y
2 (MigHUH 0-30I10THC YopHa BHUBITPIOBAHHS, TIPH 3aci0 3axucty pocnuH  (Oopmochka
S, | KorrdenaH) o KpHUCTati3alii MarmMmu piauHa)
TN
o
OCHOBHa CHpPOBMHA s JTOOyBaHHS
Tanenir, CBHUHIIEBO YopHa riipoTepMaIbHUI cpibna, CBUHLIEO
(cBUHIIE PbS . p sickpaBuii | 2,5-3 poTep N '
o cipwmid 0CaJIOBUI
BUIA OJIUCK)
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1 2 3 4 5 6 7 8
Coanepur CBHHIIEBO OCHOBHA pyJa Uil BUPOOHUIITBA IIUHKY 1
(mHKOBA ZnS . 4JopHa sackpaBuii | 3,5—4 |rigporepMaibHUN py2 p y
cipuii LIUHKOBHX OLTHII
oOMaHKa)
Olnuii 1o SIK XIMIYHHH Oca B
. MPO30po . . JaryHax i 3aTokax 3 XapyoBil, XIMIUHIN,, METaTyprifiHii
Tamit NaCl Po3op ol1a ckistunii | 2,1 -2,2 Y . .. Y Xap e ” M >
ro HacHYEHOT MOPCHKOI BOJIM B [IIKIPSIHIN; K XapUOBHUM MPOTYKT
JTaBHI T€OJIOT14HI TTePioIu
1posopuil K pyJa Al BAPOOHUITBA KATIHHUX
. . XIMIYHHH Ocaj JaBHIX 00pHB Y CLIBCHKOMY I'OCIIOApPCTBI, B
CuiibBiH KCI Ta 6e30apB Oira 2 . ala proOpHB y KoMy AaperBl,
i MODiB XIMIYHIM, CKIISTHIN Ta 1HIIUX Tany3sax
MPOMHUCIIOBOCTI
= 0e30aps . ISTK a JuIsl BUpOOHUIITBA JOOpUB
= . |KCl*MgCl, up cepen 0CaJoBUX MOPif KpyAd i P 1TBa 100pH Yv
S | Kapnamir HHH 2,5 ! . CLTbCHKOMY TOCIIOJIAPCTBI, Y XiMIUHIN
= *6H,0 pPa3oM i3 CHIIBBIHOM .
& MPOMHMCIIOBOCTI
0e30apB
HUN co eu e ey,
. . . B METATYPTidHIN, CKIISHIN 1 XIMITHIH
BIATIHKH y TiIpOTEPMATBLHUX 1 )
g ) MPOMUCIIOBOCTI, sl TOOyBaHHS
ciporo, . IMTHEBMATOJIITOBUX JKHIIAX . .
dnrooput CaF; CKJISTHUU 4 .. . ¢dTopuctoi kucnotu. beskonipauii
3€JICHOTO a00 y BHTJISIII BiIKJIAIB . }
] MPO30PH (PIFOOPUT BUCOKO LIHUTHCS B
¢bioneroBor rapsuux JKepen - h
o ONTHYHIN CTIpaBi
6e30apB . MarMaTUIHUH, . : .. .
o CKJISTHHH, L B OTITHIII, PAIIOTEXHIIli; 3a0apBIIeHI
. HUil, 611, . MeTaMophiuHUH, . .
Ksapiz SiO, . HEMae KUPHUN 7 . 9 [PI3HOBUIHOCTI BUKOPUCTOBYIOTHCSI B
cipwmii TiIpoTepMabHAM, Ll .
N FOBEJIIPHIH cripaBi
= €K30TCHHUI
=f JKOBTHH,
g CBITIIO- .
. KUPHUIA, . . ..
o . KOpHYHEBUH MarMaTUYHHUH 1 B IOBEJIIPHIH MPOMHCIIOBOCTI 1
Xanuenox SiO, N HEMAE abo maro 6,5 i . . S
YEepBOHMUIA, s MeTamophiuyHui palioTeXHilll
3eJICHHUIA,
roxyoui

85




1 2 3 4 5 6 7 8
MeTaseBui KOHTAKTHO" 0JTHA 3 BXJIMBUX 3aTI3HUX PYI (MICTUTh
Maruetur Fe304 YOpHUU YopHa HAIIiB 5,565 |meramopdiunmii, 72 % saniza) py
o . v 0
METaJIeBUI TiApOTEepMaATbHUI
3yCTPIYa€ThCS B
MeTaMoppIgHUX,
BHIITHEBO- . . .
. METaJIeBUI MarMaTU4YHUX Ta B I[IHHA 3aJ1i3Ha pyJa. 3 TOPOIIKY
YepBOHUI, | BHIITHEBO . ) .
I'emarut Fe O3 saUTi3Ho 4eDBOHA HaIiB 5,5 ocazoBux noponax. KpiMm | BUTOTOBISIOTH 4epBOHY (apOy i
CODHMH p MeTaJIeBUN TOT0, YaCTO € MPOAYKTOM | Tpudei YepBOHUX ONIBIIIB
p XIMIYHOTO BUBITPIOBAHHS
3aJ1130BMiCHHUX TTOPIJT
Oluid,
JKOBTHH, CKIISTHHH, JIOPOTOIIIHHUI KaMiHb, a Horo
. Oypui [epIaMmyTpo 0CaJ 0B, O10reHHHH 1 13HOBUIHOCTI € OymiBEIbHUM
Oman Si0,°H,0 M ’, HEMae P uyTp 55-65] . & i N p e YA
YEPBOHHH, BUI, riApoTepMaIbHHUI MarepiaaoM.
3CIICHUIA, MaTOBHUM
roxyoui
E[ 3yCTpIYa€ThCs Cepet
) Oypwii, ip>kaBo- 0CaJI0BUX TMOPiJ, B 30HI
S . . BOXPSIHO- oypa MaTOBUM BHUBITPIOBaHHS HUX .
& | Jlimouit |Fe,Oz¢,H,0 P o ypa, . > 115-55 P Py pyna Ha 3aii3o, ¢papba (Boxpa)
X JKOBHH, | BOXPSHO- HaIIiB POJIOBHIIL, IO MICTSTh
= YOPHUU JKOBTa | METaJIEBUIL CIIOJIYKHM 3aJTi3a, Ha JH1
Cy4JacHuX 03ep 1 60T
YEPBOHO- MPOAYKTH BHIIYTOBYBAaHHS
6p Wi, | LETIICTO HpI/IILZI;[HI/IMI/I ggﬂah};:il OCHOBHA ~ pyia A4 JI00yBaHHA
Bokcur |Al,O3+,H,0 ypuu, maroBuii | 1-3,5 pup ; ’ aMrOMiHI0. MiHepal IpyHTIB.
IETJISICTO | YepBOHA OaraTMH OpraHiYHAMH
YepBOHUMN KHCJIOTaMU

BucHoBKu: Ha 111} 1abopaTopHiil poOOTI s1 HaBuKMBCS BU3HauaTu MiHepanu | — I kiaciB; Ha mijcTaBli BUBHAYEHUX MHOIO
(13UYHKUX BJIACTUBOCTEH MIHEpaliB, KOPUCTYIOUMCh BU3HAYHUKOM OCHOBHHUX MOPOJIOYTBOPIOBAIBHUX MIHEpasiB, Kiacu(dikyBaB
iX, OMucaB Ta 3’sCyBaB IXHIO POJIb y MpOIEcax IPYHTOYTBOPEHHS 1 3aCTOCYBAaHHS B HAPOJAHOMY T'OCIIOAAPCTBI.
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JTOBIIKOBO-TH®OPMAIIMHI JAHI 1151 IPOBEJIEHHA
JIABOPATOPHUX POBIT

CxeMaTHYHHUI BU3HAYHUK OCHOBHHUX IOPOJI0YTBOPHBAJIbHUX MiHepaJiB

Haiinpocrimi  MeTogu  BU3HAYEHHS  IMOPOJIOYTBOPIOBAIBHUX — MIHEPaIIiB
IPYHTYIOTBCS Ha 3HAHHI 30BHINIHIX O3HAK — TOJIOBHUX (I3MYHHMX BIIACTHBOCTEH
MiHepaniB. ToMy po3yMiHHS 1 3HaHHA IUX BIACTHUBOCTEH AJsl CTYACHTIB YK€
BaYKJIMBE.

Jlesiki (i3uuHI BIACTHUBOCTI, TakKi K TBEPIICTh, MOXYTbh OyTH OJHAKOBUMHU Yy
pi3HUX MiHepamiB. [HII X, HAIPUKIIAJ, KOJIIP, MOXYTh 3MIHIOBATUCS HABITh Y PI3HUX
3epHaxX, a 1HOJI y MeXax OJHOro 3epHa Tomy uisl MIarHOCTUKUA MIHEpasiB CIij
BUKOPHCTOBYBATH HE OJIHY BJIACTUBICTD , a IXH1H KOMILIEKC.

3anporoHOBaHUN BH3HAYHUK IMOOYOBaHWM Ha IMiJICTaBl 30BHINIHIX O3HAK SKI
JIETKO TPOCTEXKYBATH. YCI MiHEpald 3a TBEPIICTIO PO3IUICHI Ha JBl TPynu: 3
TBEpAICTIO MOHaA 5 1 MeHme 5. Lo MeXy HEBaXKO BU3HAYUTH 3a JIOIOMOIOIO
KJIANTUKA CcKJia (MepIi IpsSnalTh CKIIO, APYTi APSHAlOThCs CKIOM).

Koxxny 3 BuIiieHUX 3a TBEPAICTIO Tpyn NOAUIAIOTH Ha CBITIO- 1
TEeMHO03a0apBJjIeH1 a 11l BIAMOBIAHO, — HA MIHEPAJIY, 1110 MAOTh CHANHICTh 1 MIHEpaJH
7€ CHOaiHICTh HE TMpocTexyeThess Jlo MiHepamiB, y SKUX CHAWHICTh HE
MIPOCTEKYETHCSI, HAJIEKATh MIHEPAIM SIKI CIIAMHOCTI HE MalOTh, 1 Ti, B SKUX 4Yepe3
HE3HAYHI PO3MIPHU 3€pPEH CHAWHICTh MPOCTO HE BUSBISIETHCSA (HEMA€E MOXKIJIMBOCTI il
cnoctepirati). [loTiM 11 BU3HAYEHHS BUKOPUCTOBYIOTH 1HINI (PI3MYHI BJIACTUBOCTI
MiHepaiiB. BU3HauaroTh XapaKTepHI 03HAKH, SK1 JalOTh 3MOTYy OJHOYACHO BUAUIUTU
KOHKPETHHI MiHEpaJl.

I. MinepaJju 3 TBepaiCTIO MeHIIIe 5
A. Céimnozaoapeneni
1. MaioTh ciaitHICTh
CosoHMii Ha CMaK PO3YMHSAETHCA Y BOJII (TaJIIT);
['ipxo-conoHoro cMaky (CHIbBIH);
BypxnuBo 3akumnae 3 XoJomHOW coisiHO0 kucioTor (10 % 1 po3uuH)
(KanmpuuT);
3akumnae 3 COJISTHOIO KUCJIOTOIO Y TTOPOIIKY (I0JIOMIT);
Jlerko po3UIeNUTH NAIBLSIMU HA TOHKI NPYKH1 TUIACTUHKYU (MYCKOBIT);
Jlerko OpsimaEeTbCs  HITTEM  YTBOPIOE  BOJOKHHUCTI, CTOBMOYACTI  Ta
IUTACTUHYACTI KPUCTAJH (TIIC KPUCTATIYHUI);
3epHUCTUM, OJIUCK )KUPHUN (QHTIAPUT).
2. CnaiiHICTh HE TPOCTEKYETHCS
JpiOHO- Ta MPUXOBAHO KPUCTATIYHUMA, HITTEM APAMAECTHCS 13 3YCHIUIAM (TiIC
anebactp);
binuii, 3emmuctuii, He HaOyxae y Boji (KaOJiHIT);
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3eMIuCTHil, pi3K0 30UTbIIyeTbC B 00’€Mi  MiJ dYac  3BOJIOKECHHS
(MOHTMOPHJIOHIT);

3epHUCTU, MAPMYPONOIIOHUHN, OJIUCK KUPHUH (aHT1IPUT);

3eMIIUCTUM, 3aKUTIAE 3 COJITHOIO KUCIIOTOIO Y MOPOIIKY (A0JIOMIT)

b. Temnoszaoapeneni

1. MaioTh ciaitHiCTh

Jlerko po3mnienuTy NajablsIMU Ha TOHKI MPYKHI IUIACTUHKU (O10THUT).

2. CnaliHICTh HE TPOCTEKYETHCS

AmopdHuii ip:xaBo-0yporo Koiabopy, 1HKOJIN 3eMIUCTHH (JTUMOHIT).

1. Minepayu 3 TBepaicTIO MOHAX 5

A. Céimno3zaoapeneni

1. MaioTh ciatHICTh

Kpucranu kpyrHi, 371aM cXiA4acTuii, CHAHICT y JBOX HaMpsiMKax (OpTOKJIa3,
MIKpPOKJIIH);

Komip Oinuit, arperatu miuacTuH4acTi (ab0iIT).

2. CnaliHICTh HE MIPOCTEKYETHCS

30J10TUCTO-)KOBTOTO KOJHOPY KyOiuHI KpucTaiu, abo 3epHHUCTI arperarw,
OJIMCK MeTamuyHui (TIpUT);

Jlerko npsmae Ckjio0, YTBOPIOE MPU3MATHYHI 3 MipamiJadibHUM 3aKiHUCHHSIM
KpUcTaau abo 3epHUCTO-KPUCTANIIYHI arperaT, OJUCK Ha 3J1aMi )KUPHUH (KBapL);

AMopdpHuUll (MPUXOBAaHOKPHUCTAIIYHUI) 1HOI KOHIIEHTPUYHO-CMYTaCTUH, 371aM
PAKOBUCTUN KPEMiHb XaJIIE0H)

AMopdHuUii, 6JIMCK BOCKOBUH, 4aCTO YTBOPIOE HATIYH1 (hopMH (0oman).

b. Temnozaoapeneni

1. MaioTh cIatHICTh

CroBmuacTi KpUCTadl TEMHO-3E€JICHOTO JI0 YOPHOTO KOJBOPIB, CHAMHICTH Y
JIBOX HaIpsiMKax MiJl Kytom 124 © (poroBa oomaHKa);

KopoTkocToBmuacti KpucTaiu 4OpHOTO KOJbOPY, CHAWHICTh Mg KyToMm 90 °
(aBriT);

TemHO-Ciporo KOIbopy, ipr3ye Ha TUIONIMHAX CIIAHOCTI (J1abpaaop).

2. CnaiiHICTh HE IPOCTEKYETHCS

Jlerko napsmae Ckji0, YTBOPHOE MPU3MATHUYHI 3 MipaMiJaibHUM 3aKiHUCHHSIM
KpucTaau abo 3epHUCTO-KPUCTANIIYHI arperaT, OJUCK Ha 3J1aMi )KUPHUH (KBap);

AMopHUIl (MPUXOBAHOKPHUCTAIIYHUN), IHOA1 KOHLIEHTPUYHO-CMYTacTHH 371aM
PaKOBHUCTHI (KPEMIHb XaJIIE/I0H);

AMopdHUi, 1p:KkaBO-0yporo Koiabopy (JUMOHIT);

[lepeBaxkHO 3€pHUCTHUH, OJIMBKOBO-3€JIEHOI0 KOJIBbOPY, piflie Oypuil, KpUXKHIA,
371aM PaKOBUCTUM (OJIIBIH).
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Bu3zHayHUK ripcbKUX Mopia

CTpyKTypa NOBHOKPHUCTAJIIYHA (3EPHUCTO-KPHUCTAJIIYHA)

1. Hermatur. Ckiagaerbcss 3  KBaply Ta IOJbOBOrO  INMAary i
XapaKTepU3y€EThCS IErMaTUTOBOIO (TpadidHOI0) CTPYKTYPOIO.

2. I'panit. barato kBapiy (1o 20 — 30 %), Kami€Boro mMnojbOBOrO MIMATY.
HasgHni cimronu, poroBa oomanka (10 10 %).

3. Cienit. Haragye 330BHI TpaHIT, BiJ] SIKOTO BIAPI3HSETHCA BIJIICYTHICTIO
KBapILy.

4. Jioput. OcHOBHUI MiHepal — MOJIpOBUM mmaT (maarioknas). Jo 30 — 35 %
CKJIaZy TOPOJIY CTaHOBJISTH TEMHO3a0apBlieHI MiHepanu (poroBa oOMaHKa, aBTiT,
oioTwur).

5. T'abpo. TemHOTO KONMHOPY (TEMHO-CIPOTO, YOPHOTO Ta iH.) TOpoAa IO
CKJIaJIa€ThCS 3 OCHOBHOTO IIariokiiasy i mipokceny (1o 50 %).

6. Jlabpagpoput. PisHoBMA rabpo, IO Maibke TMIOBHICTIO CKJIQJICHHUI
1a0paIopoM.

/. Iipokcenit. Maif>xe yopHa opojia B OCHOBHOMY CKJIa/IeHA MPOKCEHAMH.

8. Ilepumorur. TemHO-3eleHa 7O YOpPHOI MOpPOJAA, CKIIAJleHA MEPEeBaAXKHO
OJIIBIHOM Ta MIPOKCEHAMHU.

9. Aywir. TemHO-3e7eHa Ta >KOBTYBaTO-3€JIeHAa TOpOjAa, CKJIajeHa B
OCHOBHOMY OJIIBIHOM.

10. KBapuut. 3epHuCTa (31MTa) OMHOpPiAHA O€3 IEMEHTHA IOpoja, IyXKe
MII[HA, 3 dKUPHUM OJIMCKOM Ha MOBEPXHI.

11. Mapmyp. XapakTepU3yeETbCS LYKPUCTUM 3]IaMOM, PI3HUM KOJbOPOM,
OYpXJIMBUM 3aKHITAHHSIM 3 COJITHOIO KHUCIIOTOIO.

12. Banusak xkpucrtagiyauii. [lopiBHSHO 3 MapMypoM KpHCTalli30BaHHIA
ripme. YacTo MNpOCTEXKYIOThCS BIIOMTKM Uepenamiok. Bsaemomie 3 COJNSHOO
KHCJIOTOIO.

13. MoaomiT. 3akunae 3 COJSIHOI KUCIOTOI y MOPOIIKY.

14. Auriapurt. 330BHI Haraaye MapMyp, aje He 3aKUIIA€ 3 COISTHOIO KUCIOTOIO.

Crpykrypa nopgiposa

15. Jlimaput. IlepeBaxkHuii Kkojip CBITIAMN (OUTHH, KPEMOBHUM, DPOKEBHI).
ITopdipoBi BkpamieHHs ApiOHI 3a po3MmipaMu 1 TPEACTABICHI TUIBKK CBITIMMU
MiHepajgamu (KBapl, MOJbOBUM LIMAT).

16. Tpaxir. Komip 3aebiumpmioro cipuit (10 TeMHO-ciporo) BkparieHHs
MPEJCTaBIICHI TOJIOBHO CBITJIUM IOJBOBUM IINATOM, TEMHO3a0apBJICHI BKPAIICHHS
TparstoThes piako. LlopcTkuii Ha TOTHUK, YacTO HI3APIOBATUM.

17. Amunpe3ur. 31e01IbIIOTO TEMHO-CIpUNA, 13 3€JIEHYBAaTUM BIATIHKOM.
TemHuo3abapBiieH] BKpAIJICHHS EPEBAKAIOTh HAJ| CBITIMMHU.

CTpykrypa cKiyBaTa, IPUXOBAHO KPUCTAJIYHA
18. bazaabT. lllopcTkuii Ha JOTUK TEMHO-CIpUI O YOPHOTO. Baxkkwii.
19. O6cuaian. CxityBaTuii, 31aM paKOBUCTHH.
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20. BanHsk npuxoBaHOKpUcTAdiYHui. Pi3HOTO KOIKOPY, OYpXIIMBO pearye 3
COJISIHOIO KHCJIOTOIO.

21. Ilem3a. [Topucra, mopcTka, miaBa€e Ha BOJII.

22. Apriait. SIKo nmoauxatu Ha 3pa3okK, TO BIIYYBA€EThCS 3amax IiMHU. YacTo
TOHKOIIIAPYBaTUH.

23. Onoka. Jlerka, nopucra, JIMIHE JI0 sI3UKa, Ma€ CrieupIuHMMi 3amax.

CrpykTypa yJ1aMKoBa

24. bpekuis. 3ueMeHTOBaHI KpymnHi (MOHaA 2 MM) TOCTpoKyTHI ynamku. Kosip
pi3HUi. Y BUMagKy KapOOHATHOTO IEMEHTY B3a€MOJIIE 3 COJITHOIO KHUCIOTOIO.

25. Konriiomepar. 31eMeHTOBaHI KpyIHI (MOHaA 2 MM) oOKaTaHl YJIaMKH.
Komip pizuuii. Y Bunagky kapOOHaTHOTO IIEMEHTY B3a€MOJII€ 3 COJITHOIO KUCIOTOIO.

26. IickoBuk. 3uementoani mimani (0,05 — 2,0 mm) gactuaku. [llopcTkmii
Ha JIOTUK. YJIaMKH 1 LIEMEHT PO3PI3HSIIOTH A00pe. Y BUMAIKy KapOOHATHOIO LIEMEHTY
B3a€MO/II€ 3 COJITHOIO KUCIOTOIO

27. AneBpoJir. Binpi3HseTbcs BiJ MICKOBHKA MEHIIMM PO3MIPOM 3€pEH.
YacTo TOHKOIIapyBaTH.

28. Byakaniunmii Tyd. Ha ¢doHi oOcCHOBHOI Macu, AyXe TOPUCTO],
BUJIUISIIOTHCS YIIaMKH Pi3HOI popmu Ta po3mipiB. JIerkui.

CTtpykTypa 00.J1iTOBA
29. Banusk ooJjitoBuii. BzaeMoie 3 COIIHOIO KUCIOTOIO.

Bbynosa 3emuincra

30. I'nuna. )KupHa Ha 1OTHK. 3 BOAOIO JA€ IUIACTUYHY MACY.

31. Cyrimuok. Ilix yac po3THUpaHHsS MK NAJIBLSIMU BIIYYBAIOTHCS MIIIUHKH.
Mae 3amax riuHU. 3 BOJIOIO Ja€ IIACTUYHY Macy.

32. Cymicok. Bin cyrnmHka BiApi3HSETHCS OIIBIIOI KUTBKICTIO TMIIMAHUX
YaCTUHOK 1 MEHIIOIO TIACTUYHICTIO.

33. Jlec. IlamboBa muityBaTta OJHOpPiHA TOPOJAA, IHTEHCHUBHO B3aEMOJIE 3
COJISTHOIO KUCJIOTOO. 3 BOJIOIO J1a€ MAJIOIUIACTUYHY Macy, BTpaya€e CTPYKTYPHICTb.

34. Mepreab. 3aKumiae 3 COJITHOK KHCIOTOIO, YacTO 3aJIMIIAE ITCI peakii
OpyAHYy TUISIMY.

35. MucanbHa kpeiga. bina kapOoHaTHA (3aKUIAE 3 COJSHOIO KHUCJIOTOO)
MOpo/ia, HETO JIETKO MHUCATH.

TekcTypa c1aHuoBara, CMyracra, mjion4acra
36. diait. [loBepxHi CIIAHIIOBATOCTI IIIOBKOBUCTI.
37. Caaneub myckoBiThii. CkiiaiaeTbes 3 KBapily Ta MyCKOBITY.
38. Craneun G6ioTuToBHii. CKIasaeThCs 3 KBaplly Ta O10TUTY.
39. TI'neiic. J[loOpe BHOHO CMyrHm TMOJBOBOTO MIMAaTy, KBapiuy 1
TEMHO03a0apBJICHIUX MiHEpaJIiB.
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CTpyKkTypa opraHoreHHa (mopoja CKJIaJa€eThbes 3i CKeJIeTHUX 3aJNIIKIB
OpraHismis)

40. Bannsik-yepenmamHuk. Maibke IIUJIKOM CKJIQJAa€ThCs 3 UepeIaliok.
3aKuIiace mia J1€K0 COJISTHOI KUCIIOTH.

41. Banusk JiroramuieBuii. CKIaga€eThCs 13 3IMIIKIB BOJIOPOCTEH (JIITOTaM
Hil). 3aKuMae mijg A€ CONSTHOT KUCIIOTH

42. Banusk aerpurycoBuii. [loOymoBaHuii yjnaMKaM{d pOCIMHHUX Ta
TBapuHHUX opranizMiB. lopcTkuii Ha TOTHK. 3aKHUIA€ i TI€I0 COMSTHOT KUCIOTH.

He3nemenToBaHi yJ1aMku

43 Bpuau. ['octpokyTHi ynaMku po3mipoM mora 100 mm.

44. llledinb. ['ocTpoxyTHI yinamku po3Mipom nonan 100 — 10 mm.

45. ’Kopcrsa. ['ocTpokyTHI ynaMku po3mipoM nonan 10 — 2 mm.

46. Baaynun. O6katani ynaMku po3mipom noHaa 100 mm.

47 'anbka. O6karani ynamku po3mipom 100 — 10 mm.

48. I'pasiii. OOkaTani yiaamku po3Mipom 10 — 2 mm.

49. Ilicok. Cumyya y cyxoMy CTaHi MOpoja, NMepeBaxalbHUIN JllaMeTp 3epeH
0,05 -2,0 mm.
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HaBuanrHe BugaHHs

Henst Kyumanny, Ipuna bpunass

IF'EOJIOTTA

METO/INYHI BKA3IBKH 10 JJABOPATOPHUX POBIT

JUTst (paxiBUIB repuIoro (0akagaBpChKOro) piBHs BUILOI OCBITH Taily3i 3HaHb 01
«Ocsitay cnemianbHocTi 014 «Cepennst ocBitay (I'eorpadis)™* ta ramysi 3Hanb 10
«IIpuponnnui Hayku» crerianbHocTi 101 «Exonorisy

PenakmiiHO-BUIaBHUYNHA B1UILT
JIporoOGuIILKOro Aep>KaBHOTO IeIaroriYHOro
yHiBepcuTeTy iMeH1 IBana dpanka

I'onoBHUI pexakTop
Ipuna Hesmeporcuyvra
Pepakrop
Onvea Kpyna
TexHiunuii peraxkTop
Hamana Kizuma
KopexTop
Ipuna Apmumxo

3nano go Habopy 15.06. 2017 p. [linnucano no apyky 26.06. 2017 p. @opmart
60x84/8. Ilamip odcernuii. I'apuiTypa Times. Haknang 100 mpum. YM. apyk. apk.
3,75. 3am. Ne 133.
PenaxiuiitHo-BuaaBHUYMM BiAin JporoOUIbKOTO JI€p>KaBHOTO IEAaroriyHoro
yHiBepcuTeTy iMeHi IBana dpaHka (CB1IOITBO MPO BHECEHHS CyO'€KTa BUIABHUYOL
CIIpaBU [0 IEPKABHOTO PEECTPY BHJABIIIB, BUPOOHHUKIB 1 PO3MOBCIOKYyBAUIB
BunaBanuoi mpoaykitii JIK Ne 5140 Big 01.07.2016 p.) 82100, m. [IporoGuy, BydI.
[.®panka, 24, kim. 42, ten. (0-324) 42-23-78.
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