MiHicTepcTBO OCBITH | HAYKH YKpaiHu
HTY «/IninpoBcbKa moJiTeXHIKa»

AHINPOBCbKA
MNONITEXHIKA
1899

®AKYJIBTET ITPMPOJTHNYNX HAVK TA TEXHOJIOI'TIA
Kadenpa reonorii Ta po3BiIKH pOOBUIL KOPUCHUX KOTIAJTUH

METOJAWYHI PEKOMEHJTAIIII
10 BUKOHAHHS TABOPATOPHUX POBIT 3 JUCHUIIJITHA
«JIabopaTopHi MeTOIH BUBYEHHSI KOPHUCHUX KOMAJIUH»

s 6akajgapiB cneniagabHOCTI 103 «Haykn npo 3emutio»

JAninpo
2021



Pexomenoosano 00  BUOAHHA  HABUANLHO-MEMOOUUYHUM
gi0dinom (npomokon Ne  8i0 ) 3a NOOAHHAM HAYKOBO-

MemoouyHoi komicii 3i cneyianonocmi 103 Hayku npo 3emnio
(npomoxon Ne 4 io 09.03.2021).

Pysina M.B.

JlaGopaTopHi METOAM BUBUYCHHSI KOPUCHUX KOMAIMH. MeTOoIMUHI peKoMeHaatlii
0 JabopatopHux poOIT mis OakanaBpiB cremianbHocTi 103 Hayku mpo 3emutto
[Enextponnmii  pecypc] / M.B.Pysina, [B.Xwunsrnosa, €.B./lemeHTheBa,
M.JI.Mamnosa. — [I.: HTY «/I1», 2021. — 38 c.
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MeronuuHi MaTepiaiii TPU3HAYEHO JUIsl CAMOCTIHHOI pOOOTHM CTYIIEHTIB
cnemianbHocTi 103 Hayku mpo 3emitio mij yac miArOTOBKU 10 JaOOPATOPHUX 3aHSTh,
BUKOHAHHS Ta 3aXUCTYy J1a00paTopHUX poOIT 3 dhaxoBoi AUCIUILUIIHU «JlaGopaTopHi
METOJIM BUBYCHHSI KOPUCHUX KOTIATHH.

Hapeneno TeopeTrnyHi BiZOMOCTI IIOJI0 METOIB BHU3HAUCHHS JTIarHOCTHYHUX
BJIACTHUBOCTEH PYIOYTBOPIOIOYUX MIHEpaJiB PI3HUX NPOMHUCIOBUX THUIIIB PyA Ta
MPOJIYKTUBHUX MIHEPAJIbHUX IMapareHe3uciB, OOTPYHTYBaHHS TEXHOJIOTTYHUX THIIIB
pya. MeTtonuuHi pexkoMeHAallli pO3KPUBAIOTH METOAU PEKOHCTPYKIII MpOIECiB
NEPETBOPEHHSI MIHEPAJbHOI CUPOBUHU Ta OIIHKY iX BIUIMBY Ha Mpolec 30aradeHHs
pya. Ilomano pekomenpamii 70 BHUKOHAHHS 1 3axHCTy J1IaOOpaTOPHUX
po6it.BcTaHoBneH1 kpuTepii OIIHIOBaHHS 3BITY Ta 3aXHCTY JaOOpaTOPHUX POOIT.
Pexomennariii Opi€HTOBAaHO Ha aKTHUBI3AIlil0 BHUKOHABYOrO €Tally HaBYAJIbHOT
JUSITTBHOCTI CTYICHTIB.

BinnmosinansHuit 32 BUITyCK 3aBinyBad Kadeapu reosiorii Ta po3BiIKH POJTOBHII
KOPUCHUX KOTIAJIMH, JOKTOP Teoi. Hayk, mpod. B.C. CaBuyk

MeTtonuuHi peKOMeHAAIlii 10 BUKOHAHHS JIA0OPATOPHUX POOIT 3 TUCIUTLIIHU
JlaGopaTopHi METOIM BUBYCHHSI KOPUCHUX KOMAIHMH ™~ I OaKalaBpiB CIENialbHOCTI
103 Hayxkwu mipo 3emutro / M.B. Py3ina, I.B. JKuneioa, M.JI.Manosa,
€.B.JlementeeBa,— J[.: HTY «II1», 2021. — 38 c.



BCTYII

Merta BHUBUEHHA IuUCUMIUTIHU «JlabopaTOopHI METOAM BUBUYEHHS KOPUCHHUX
KOINAaJIUH» - OTPUMAHHS CTYJIE€HTaMH HaBUYOK JIArHOCTUKU PYAHUX MIHEpAIIB IiJl
MIKPOCKOIIOM JJIi TMOJAJBUIOTO OIIHIOBAHHS SKOCTI PYJ 1 BHUPIIIEHHS MUTaHb
TEXHOJOTIYHOI MiHepasorii, BUOOPY ONTHUMAJbHUX CXeM 30aradyeHHsi KOPHCHHX
KOIAJIMH 1 BUPIIIEHHS [UJIOT HU3KU MPOOJIeM FeHe3UCy pyl.

Merta nukiny JsabopaTopHHX poOIT MO JucUUIUTiHI «JlaGopaTopHi MeTonu
BUBUYCHHS KOPHUCHUX KOTAJIMHY» TOJSATAE TAKOXK B OCBOEHHI HANOIUTBIN Ba)KKOTO IS
NOYMHAIOUUX pO3LTy MiHeparpadii — METOAIB BHU3HAYEHHS A1arHOCTUYHHUX O3HaK
pYOHHX MiHepasiB, 0€3 YOoro HEMOXJIMBUI TMMapareHeTUYHHW Ta MIHEPaIoro-
TeXHOJIOT1uHUH aHami3 pya. [Ipu pomy yBara 3ocepemkeHa Ha OCBOEHHI MPOCTIITNX
3aX0/11B JIIArHOCTUKHU Ta HAKOMUYEHHS 0COOMCTOro JOCBIAY CHPUMHSTTS HaOUIbIIOT
KUIBKOCT1 BapiaHTIB BJIACTUBOCTEW MIHEpaTIB IMiJl MIKPOCKOMOM. TiIbKH 1€l JTOCBiA
MOKE 3a0€3MeYUTH MOJATBIINN TepeXi 0 CaMOCTIHHOT JOCTIAHUIIBKOT poOOTH, B
TOMY YHCJl 3 3aCTOCYBAaHHSM BHCOKOTOYHHMX MPUJIAAIB JJs BUMIPIB (PI3UYHUX
KOHCTaHT MiHEpaJiB.

[Tpu po3poOIi 3ampornOHOBaHUX METOJUYHHX PEKOMEHJAIlil 10 BHKOHAHHS
nabopaTopHux poOiT 3 nucuurUiiHg “JlabopatopHi METOAM BUBYEHHS KOPHCHHX
KOTAJWH ypaxoBaHO JiBl 0OCTaBUHU:

1) mnornuOjeHe BHUBYCHHS CTYJCGHTAMH MPHUCTPOIO  MOJIAPHU3ALIHHOIO
MIKPOCKOIY, OTpUMaHe MpU BUBUYEHHI1 KypcCy nerporpadii;

2) 3abesmeyeHICTh  CTyAeHTChbKoro abonmementa HTY  «/laimpoBcbka
NOJIITEXHIKAa» JOCTAaTHBOI KUIBKICTIO Cy4YaCHMX HABYAIBHUX TOCIOHHKIB 3
MiHeparpadii, Mo CKJIagae OCHOBY AUCIUILUIIHU ,, JJabopaTopHi METOIM BHUBUCHHS
kopucuux konaiaua" (JIMBKK).

3aBIaHHs Ta CTPYKTypa KOKHOI poOOTa CIpsiIMOBaHI Ha OCBOEHHS KOHKPETHOT
JTIarHOCTUYHOI O3HAaKW PyAHHX MiHepadiB (y Iy)XKax — HOMEpU JIabopaTOPHUX
po6iT): komip (3), BimOuBHaA 31i0HICT (4), nBOBiHOUTTS (5), edekT aHizoTpomii y
CXpeleHnXx Hikoasax (6), BHyTpimHI pediiekcu (7), TBepaicTh (8), iHmI ¢(i3uyHi
o3Haku (9), cmocTtepiraHHs JIATrHOCTMYHMX O3HAaK y MacisHid imepcii (10),
0COOJIMBOCTI MOBEIIHKU HEPYIHUX MiHEpaTiB y BimOutomy cBithi (11), miarHocTudne
TpaBieHHsA (12).

JIisi BUKOHAHHS TOJIOBHUX J1a0OpaTOpHUX poOOIT 3 IarHOCTUKH PYTHUX
MiHEpaiB nepea0aueHo MPOBEICHHS BCTYITHUX POOIT - BCTAHOBJICHHS MIKPOCKOITY Y
poboue monoxeHHs (1) Ta o3HaiiomnenHs 3 nedexramu anuuTipiB (2). Huxnd
nabopaTopHUX pOOIT 3aBEPIIYETBCS TaKOX TphoMa poOOTAMHU: OCBOEHHSIM
BU3HAYHHKIB pyaHUX MiHepaniB (13), KOHTpOJIBRHUM BHU3HAYCHHSIM HEBIIOMHX
MiHEpaIiB 3a JOTOMOTOK BH3HAayHWKa (14) Ta BH3HAYEHHSIM MOCIIIOBHOCTI
MinepanoyTBopeHHs (15).

B ocBitHBO-TIpOdeciitHiii mporpami HallioHampHOTO TEXHIYHOTO YHIBEPCUTETY
«/lninmpoBcrka momiTexHika» cremianbHOcTi 103 «Haykum mpo 3emumro» 3miiicHEHO
po3mnoaLl nporpamMHux pe3ynbTaTiB HaB4aHHs ([TPH) 3a opranizaniitnumu gpopmamu



OCBITHBOT'O MPOLIECY.
3okpema, no aucuuiuiiad B1.9 «JlabopaTtopHi MeTOAM BHUBUYEHHS KOPUCHUX
KOIAaJINH» BIIHECEHO TaKi pe3yiabTaTH HABUAHHS:

BP1.7 |IlokazyBaTu 3HaHHSA Ta PO3YMIHHS METOMAIB BH3HAUEHHS [1arHOCTHYHUX
BJIACTHUBOCTEH PYIHUX  MIHEpauiB, 1iX TEKCTYPHO-CTPYKTYPHUX
0COOJNMBOCTEH, BMITHM TMPOBOJAUTU TEXHOJOTIYHY OLIHKY  pya s
OOTrpyHTYBaHHS palliOHAJIBHUX CXeM 30araueHHsi KOPUCHUX KOTAJIUH.

BP1.2 | [loka3yBaTu 3HaHHS 1 pO3yMIHHS IIOJJO OCHOBHUX THUIIIB JIAOOPATOPHOTO
oOnagHaHHs AJi1 PyIHOT MIKPOCKOMIi Ta BU3HAYEHHS apaMeTpiB
OOIpYHTYBaHHS MPOMUCIIOBOTO TUITY Ta T€HE3UCY PYA

Peanizaiist MeTu oCiiKeHb BUMarae Tpancgopmariii mporpaMHux pe3ybTaTiB
HABYaHHS B IUCIUIUTIHAPHI Ta aJICKBaTHUH B1A0Ip 3MICTY HaBYAIBHO1 JUCIIUTUIIHU 32
IIUM KPUTEPIEM.

2 OUIKYBAHI JUCHUITJITHAPHI PE3YJIbTATU HABUAHHA

JAucouniinapui pesyjabratu HaByanusa (JAPH)

Hludp
mugp .
ITPH PH 3mict
BP1.7 |BP1.7-1 BOJIOJIITH TEOPETUYHUMH 3HAHHSIMHU IOJ0 TOJOBHUX PO3ALTIB

MiHneparpadii

BP1.7-2 PO3PI3HATH TOJOBHI THIH JA0OpAaTOPHOTO OOJIATHAHHS IS
METO/IB JIaTHOCTUKH DY/

BP1.7-3 BOJIOJIITH METOAUKOI JIarHOCTHKU (I3MYHUX O3HAK PYIHHX

MiHepaJiB
BP1.7-4 3HATH METOJM BU3HAYCHHS CTAIIMHOCTI MiHEPaJIOyTBOPEHHS
BP1.7-5 MPOBOJAUTH MaparecHETUYHUN  Ta TEKCTYPHO-CTPYKTYPHUI
aHaji3 pya

BP1.10 | BP1.10-1 | oOrpyHTOBYBaTH NPOMHUCIOBUN THNI Pya 13 BHU3HAYCHHSIM
IIPOIYKTUBHUX TTapareHe3MnCiB

VY pe3yibpTaTi BUKOHAHHS IUKIY JJA0OpaTOPHUX POOIT CTYJAEHTH MOBUHHI BMITH
BIICBHCHO BCTAHOBIIOBATH MIKPOCKON Yy poOoye TOJNIOKEHHS Ta JI0aliInBO
MOBOJIUTHCS 3 HUM; CAMOCTIHHO BH3HAYATH JIIaTHOCTUYHI O3HAKW PYIHHUX MIHEpAiB,
a TAKOX OIIIHIOBATH 1X IHTEHCUBHICTH Ta BIATIHKH MPOSBIB y 3B'SI3KY 3 (hakTopamu,
0 3aBa)KalOTh, 3a JIONMOMOTOK) BH3HAYHHWKA TPABUIBHO BCTAHOBIIOBATH TPYIy
MIHEpaTiB, IO XapaKTEPHU3YIOThCSA OJHAKOBUM HAOOpPOM TMPOCTUX O3HAK, Ta
OOTpYHTYBaTH y MeXaxX TPyIu NEPEeBAKHUN MiHEPAJT.

B eranonHunx KOHCKHiﬂX Ta TEKCT1 AJI1  CKOPOYCHHA BHKOPHCTOBYIOTBHCA




A3 — a3ypur
An — aypuUnirMeHT
Ac — apceHonipur

ba — 6apur

bn — 6nsxna pyna
bp — GopHir

bx — Oynanxepur
bt — OpayHiT

Bt — BicMyTuH
B — Boasdpamir
I'6 — rrobHeput
I't — rigporeTut
I'n — ranenit

I'M — rematur

I't — retur
I'p — rpanar
I'd — rpadit

Jr — nucriepcHUuM reMaTuT
JIK — TKEMCOHIT

En — enaprir

3¢ — 3aJmi3Ha ciroIKa

311 — 30J10TO

i1 — imbMeHiT

Ka — xanpmur

K6 — xobanbTun

KB — kBapn

K — xoBenin

Kn — xinoBap

Kp — xapOonat

Kc — kacureput
Ky — xkynput

JIM — aiMOHIT

JIa — mroaBIriT

Ma — mapTur

M1 — MEJILHUKOBIT
Mo — Mon10IeHIT
Mp — mapkas3ur
Mc¢ — Migs caMopoiHa
MT — MaraueTur
MX — Maaxit

M1 — MyHIKETOBIT
Oun — oniBiH

IIn — meHTIAHAUT
[13 — mipomro3uT
IIk — mipokcen
[TH — mipoTuH
IIc — ncunomenan
[Tt — miput

IT1 — monpoBMH 1IIAT
Pp — peanbrap

HACTYNHI CUMBOJIM MIHEpANIIB, SIKI PEKOMEHAYIOThCS AJI1 KOHCIEKTIB, KypCOBUX Ta
JTUTIJIOMHUX POOIT:

Py — pytun
CO6 — cTUOHIT (AHTUMOHIT)
Cn — cuneput

Cn — cadmopur
CM — CMITCOHIT
Cn — ceprieHTHH
Cp — cpibmo
Cr — cranin
Cd — chanepur
TH — TEeHaHTUT
Tp — Trerpaeapur
Tt — TuTaHIT (CheH)
Ty — Typ'iT
V¥Yp — ypaHiHir
®06 — pepOeput
®dr— ¢aoromit
®dn — dparooput
X3 — XaJIbKO3UH
XJI - XJIOpUT
XIT — XaJIbKOTIPUT

Xp — XpoMmiT
XT — XJIOAHTHUT
Lp — uepycur

I — weenit
I — moiens

YCTATKYBAHHS JABOPATOPII PYJTHOI MIKPOCKOIIII
TA IPABIJIA BE3IIEYHOI POBOTH Y HIN

[Tpumimennss nabopatopii momer 36 M

2

MPU3HAYEHO

JJI1 BHUKOHAHHA

7a00paTOPHUX, KYPCOBHX Ta JUINIOMHHUX pPOOIT 3 BHBUCHHS PEUYOBHHHOIO CKIIAIY
KOpHUCHUX KomaniuH. B maboparopii po3mimieHo 12 po6ouux cTomiB IHAUBITYAIHHOTO
kopucTtyBaHHs (B T.4. 10 — n71st po6OTH 3 pyIHUM MIKPOCKOIIOM); BEIMKUI Ta MaJIUid
nabopaTopHi CTONMM 3 JOTOMDKHUMH MpUOOpaMu, WIyXJIsAJaMd Ta TyMOaMu IS
30epiranHsl 3aMacHOTO MPWIALAS Ta CTATOHHUX KOJEeKIii moridiB; 2 MIBICHUX
CTOJIMKA Ha KaIliTAJIbHIN CTIHIN JJIs 3HMOKCHHS BiOparrii mij mpuiagamu; 5 BITpHH 3
ETATOHHUMU KOJICKI[ISIMH 3pPa3KiB TEKCTYp pyAHHX dopMalriid; cerid 3 miapyIHuKaMu
Ta ApiOHUM TMPWIAANAM; Maja BUTSKHA Mmada a1 podOTH 3 PEaKTUBAMU;
MOJTIPYyBATBHUIN CTAHOK JIJISl BITHOBJICHHS MTOBEPXHI aHILTI(IB.

Po6ouwnii ctin ansa koxxkHoro cryaenta (3 1 mo 10) Ha moBepxHi YKOMIIIIEKTOBAHO
pynauM mikpockonamu tumy [1OJIAM P-312, AJIbTAMU TTOJIAP P-312 ta MIH-6



3 omak-utrominatopom OI-8 (OI-12), oCBITIIOBAJILHUM IIHYPOM 3 TAaTPOHOM Ta
nammnoukoro  8B/9Bt, nonmwxkyrouunMm TpaHcopmaTtopom 220/8 B, nBoma
eJIeKTpUYHUMHU po3eTkaMu (220B), mpecukoM Juisi MOHTaxy aHIuI}iB. Y pododoMy
CTaHl MIKPOCKON 1 MPECUK BHUKOPHUCTOBYIOTHCS JUIsI MOHTaxy aHuuidis. VY
HEpOOOUOMY CTaHI MIKPOCKOMN 1 MPECUK MOBUHHI OyTH NMPUKPUTI MOJIETUICHOBUMHU
YOXJIAMHU.

VY myxmsai cronny 36epiratoTbest KopoOka 3 Habopom okyJisapiB (10* — pobounit, 3
MEepPEeXpeleHHsIM HUTOK, 7* — OKylsp-mikpometp, 15* u 20* — doro-okynspu 3
IUIOCKUM 300pa)K€HHSAM) Ta 00'€eKT-MIKpOMETpPOM; KOpoOka 3 HabOpoMm 00'€KTHBIB
(cyxux — 4,2%, 6%, 11* ta 35* ab6o 4,6% 9% 20* ta 40, a takox imepciitnux — 20* Ta
50%, mo BIAMIYAIOTBCA HA OIpaBl YOPHUM IMOSICKOM), YEpPBOHMM (UIbTpOM Ta
[CHTPYBAIbHUMH TBHHTAaMH; JOIICYKa 3 CYKOHKOKO JUIsl MPOTUPAHHS AaHIUTI]iB;
KIOBETa 3 YCTAHOBOYHHMM AaHIUTI)OM 3 MArHETHUTOBOI PYIH, MITHOIO Ta CTaJeBOIO
TOJKaMH, JIBOMa MPEIMETHUMH CKENbIIMU 3 KyJIbKaMH TUIACTHIIIHY, (IAKOHYHK 3
BaTOIO Ta Kycoukamu (praHenmi, HaKJa4yHa IIKypKa JAJIs 3aTOYYBaHHS TOJNOK. Y TyMOi
CTOJY PO3MIIIYEThCS JAEPEB'ssHA IIyXJIAAa JUIsl TPAHCIOPTYBAHHS Ta 3aKPIIUICHHS
MIKpOCKOTA.

JlonmomixkH1 Mpuiaay, Mo Po3MilIeH] Ha JTabopaTOPHHX CTOJIaX Ta MiABICHUX
cronukax (y 1-2 mpuMmipHUKax): JIOMIHECUEHTHUH Mikpockon tuny JIKOM-2M;
metanorpadiuanii Mikpockon tuny MIM-7M Ta pyanuit mikpockon MIH-6 — ms
MmikpodoTorpadysanus; npudop Mikporsepaocti [IMT-3; pynHuii MIKpOCKON THUITY
MIH-6 nng [iarHOCTUYHOTO Ta CTPYKTYPHOTO TpaBIEHHS; MOJSIpU3AIIHUN
Mmikpockon tuny MII-3 ta 6iHOKyIsipHHE Mikpockorn MBC-9.

OCHOBHUMH HaBYaJIbHO-HAOYHUMH TIOCIOHMKaMU € HabOpH eTaJOHHHUX
aHnuTiQiB, MO 30epiraloThCs B KOMIpKax ACPEB'SHUX MIYXIIAI0K. ETaloHHI KOJIEKIii
aHmUTi(iB 3rpyNoBaHi 3a TeMaMHu Ja00paTOPHUX 3aHATh:

— JIIarHOCTUYHI O3HakKu — JedexTd aHnurdis, KOJip MiHepaliB, BinOWBHA
3M10HICTh, JBOBIAOWTTS, SBHINE aHI30TPOITi B CXPEIICHUX HIKOJIAX, BHYTPIMIHI
pediiekcu, TBEPIICTh, IHINI BJIACTHBOCTI (MarHiTHICTh, €JICKTPOIPOBIIHICTD,
CraliHicTh, (hOpPMU TIepePi3iB), TOJIOBHI HEPYAHI MiIHEpaJIH;

— CTPYKTYpH PyA 3a TpylamMH — KpHUCTaji3aiii, po3maay TBEPAUX PO3UYHHIB,
nepeKpurcTaizallii KoJoiniB, 3aMillleHHS Ta MeTaMop(diuHi;

— aHNUTiU 7151 KOHTPOIBHUX POOIT;

— €TAJIOHU MiHEepalliB y aHTLTi(ax.

Konexkiii 70mOBHIOIOTECS KapTOTEKOK MikpodoTorpadiil ycix mepepaxoBaHUX
CTPYKTYP.

HeoOxigHicTh CyBOpPO MOTPUMYBAaTHUCh MPaBHJI O€3MEKW IiJ 4ac poOOTH B
nabopaTopii BUKIMKaHA TAKUMH TPhOMa JKepeaaMu HeOe3MeKu:

— €NIEKTPUYHUM CTPYMOM, II0 PO3BOAUTHCS MO BCIX POOOUUX MICIIIX;

— inkumu peaktuBamu 115 TpaienHs (KOH, HO3, HCI, mapceka ropinka);

— TIONPYBAJIbHUM CTaHKOM Ha 0a3i jabopaTopHOi HeHTpUGYTrH 31 MIBUAKICTIO
obepriB aucky a0 1500 06/xB.

Jlns mikBimyBaHHS iX BIUTMBY HEOOXITHO:

— I10 3aBEPILICHHIO POOOTH BUKIIIOUYUTH PEOCTaT Ta TymOyep TpaHchopmaTopa, a



BUJIKY TpaHC(OpMaTopa BUTSTTU 3 PO3ETKH;

— OpH TPaBJIEHHI aHUUTI(PIB KOPUCTYBATUCA XIMIYHUMHU PEAKTUBAMM TUIBKH Yy
BIIBEJICHUX JJISl IILOTO MICIIX 32 MaJUM JIA0OPATOPHUM CTOJIOM 1y BUTSDKHIN miadi,
HEe BUMMATH (DJIaKOHYMKHM 3 pEakTUBAMU 3 KIOBETH (HAa BUMAJOK MEPEKHUIAHHS),
BUKOPUCTAaTH MIHIMQJIbHO HEOOXIIHMHA 00'€eM peakTUBY Ta JAOJEP)KYyBaTUCA MpuU
MepeHeCcCeHH1 WOro 10 aHNUIi)y MAKCUMAIbHOT 00EPEKHOCTI, CTPYKTYpHE TPaBICHHS
BUKOHYBATH TUIbKH Y BUTSKHIN madi;

— CTyJIeHTaM 3a00pOHSIETbCS KOPUCTYBATUCA TMOJIPYBAJIBHUM JIUCKOM Ha
HEHTpU(Y31 Ta IPUBO3UTH 3 MPAKTUKHU J10 J1aOOPpaTOPii 3pa3ku pagloaKTUBHUX PYII.

JlaGopaTtopHa podora Ne 1

O3HAVMOMJIEHHS 3 IABOPATOPIEIO PYJTHOI MIKPOCKOIIII TA
BCTAHOBJIEHHSI MIKPOCKOIIA Y POBOYE IMOJIOKEHHS

06 ekm 00cidHcenb — MIKPOCKOITIYHI METOAM JOCIIKEHb KOPUCHUX KOTTAIHH.

Ilpeomem oOocniorycenv- MeTonuka poOOTH 3 MIKPOCKOMIYHUM 00JIaIHAHHSIM
JUTSI BABYCHHS PEYOBUHHOTO CKJIAAy PY/I.

Mema— o3HalloMHTHCS 3 TIPU3HAYCHHSAM Ta PO3TAlIYBaHHSIM ONTHYHUX
npuOOPIB Ta TOMOMDKHHUX MPUIIAJIb, & TAKOXK 3 TTPABUIIAMH BUKOPUCTAHHS iX.

3aeoanna oOocnidrycenb — BHUBYHTH YCTpid 0a30BUX MoJeNeld pPyIHUX
mikpockorniB MIH-6, ITOJIAM P-312, AJIbTAMU TIOJIAP P-312, BcTaHOBUTH iX y
poboue TMOJI0KEeHHS , OTPUMaTH PIBHOMIPHE Ta CHUJIbHE OCBITJICHHs aHIUTida y IOl
30py.

Opzanizauia ma memoouxka npoeedeHHs 3aHAmMms

JlaGopatopHa poOoTa cKiIamaeTbca 3 JBOX YacTUH — O3HallomMuoi Ta
camocrtiiiHoi. Ilepma dvactmHa mossirae B oruisgai JrabopaTopii Ta JOKIQTHOMY
03HAaMOMJICHH] 3 KOMIUIEKTOM iHAMBIIYaJbHOTO POOOYOro CTOJY 3a IMEepeikoM, 110
npuBeneHo y 1. 1. OcobnuBa yBara NpuAUISETbCS YCTPOIO PYAHOTO MIKPOCKOMA Ta
npaBuiaaM poOotu 3 HUM. Il YacTMHA BHKOHYETHCS BCiMa OJHOYACHO Y XOJ1
NOSICHEHHSI BHKJIaaada. J[pyra yacTuHa MPUCBAYEHA BCTAHOBICHHIO MIKPOCKOMA y
poOoue mosiokeHHs. BOHa BUKOHYETHCS KOKHHMM CTYJIEHTOM, ajie MiJi KOHTPOJIEeM
BUKJIaJ[aya.

Ilocnioosenicms onepauiii i3 6CMAHO61EHHA MIKPOCKONA'

1. 3BUIBHITH MIKPOCKON Ta MPECHK BiJ YOXJIIB. BUTATHITH 3 MIyXJISAM CTOIY
KOpOOKH 3 00'€eKTMBaMU Ta OKYJISpPaMH, TMPEAMETHI CKENbIs 3 IUIACTUIIIHOM,
YCTAaHOBYMIA aHMUII(] Ta IOMIEYKY 3 CYKHOM. PO3MICTUTh MIKPOCKOT Ta yCi mpeaMera
y 3pydHe i cebe monokeHHS. KroBerta 3 ToilkaMd Ta IHIOAM TMPUIAIISM
3AITUIIAETHCS Y ITY XIS,

2. BcranoBith omak-imominarop (mami OI) 3 ocBiTaoBadueM y IIIOMIMHI
cuMeTpii Mikpockoma — TpyOkor ,,Big cebe". 3akpimite Ol Axmo me OI-12 —
3aKpiMiTh HOTO0 3aTUCKHUM TBHUHTOM, IO PO3TANIOBAHUMN y 3aJHIN CTIHIII KOPIYCY
omaky. Skmo He OI-8, Oynbre oOepeXkHi: Mepin 3a BCe NMEepPeKOHaWTecs, IO raika



¢ikcaropa kopnycy Ol BinmylieHa — MOBEPHITH ii 32 PYKOSTKY 33 YACOBOIO CTPIIKOIO
(mpu mornsal 3Bepxy). Jami mepeBipTe MosokeHHs Kuiblsg KpimaeHHs Ol (Oire
HIKEJIbOBAaHE KUIbIIE 3 HACIYKOI) — BOHO TMOBMHHO OyTH BKpy4YeHE Yy TyOycC [0
BiIMOBU. [loTiM moBepTaHHsIM pykosTKH ¢ikcaropa Ol mpotu yacoBoi cTpuiku (ane
0e3 3ycuist) 3adiKCyrTe KOPIyC OMaK-uUIIoMIHATOpa Y poO0YOMY MOJI0KEHHI.

3. HaxunuTpe WTaTUB y 3py4yHE MOJOXKEHHS Ta 3aKpimiTh HOro. YCTaHOBITH
o0'extuB 4,2*. Cokycyite xpecT HUTeH okynspa 10* 3a cBOiM 30poM Ta MOMICTITh
Horo y TyOyc. 3BUIbHIThH IIJISIX CBITOBOMY MOTOKY: BIJKPUHTE 10 MEXI1 BIIBO OOMIBI
niadparMu OCBITIIIOBaYa Ta BKIOYITH aHAII3aTOP.

4. Bi3pMITh YCTaHOBYMH aHLUTI(, MOYUCTITH MOr0 Ha CyKHI, 3MOHTYWHTE Ha
NPEeIMETHOMY CKEJbIll, TOJOXITh MiJ MPECHK Ta JIETKUM HAaTUCKOM, 0e3 ymapy,
OpUBEAITh Y poOoue MOJIOKEHHS — ropu3oHTaibHE. [IOTIM MOJIOXKITH MOJIPOBKY 31
CKJIOM Ha CTOJIMK MIKPOCKOIIA Ta 3aKpiMiTh KJI€MaMu Ha3yCTpid OJUH OJHOMY.

5. VYBIMKHITH TpaHcpopMaTop y mepexy. [Ipuennaiite muyp 3 maTrpoHOM 0
TpaHcpopMaTopa Ta BIBUHTITH JAMIIOUKY. YBIMKHITH TyMOJep TpaHchopmaTopa Ta
o0epTarouu peocTaT TepeBipTe, YW TOPUTH JIAMIIOYKA. Y CTAaHOBITH PEOCTATOM
cepeqHe, a Il HECTaHJAApTHHUX JIAaMIIOYOK — MiHIMaibHEe OcBiTiIeHHS. OOepraroun
namnouky y wmexax 30-90°, cmpoOyiiTe posramryBaTH HHUTh PO3KapeHHS IO
MOJKJIMBOCTI Ha oci marpoHa. OOepeXHO BBEIITh MATPOH 3 JIAMIIOYKOK IO THi3Ia
OCBITJIIOBayYa.

6. VYcranoBiTh 00'ekTMB Ha BifactaHi Outs 18vMm Bim anmmidga. IloTim,
JTUBJISTYMCH B OKYJISIp Ta oroiayroun miactuHky Ol, roloBKO0 CTepKHs MmiimaiiTe B
TyOyci MakCUMaJbHUM CBITIOBUM BinOiauck. HaBenmiTh Ha pi3kicTh 300pakKeHHs
annurida Ta BUOEpPITh B HHOMY OJTHOPIIHY 32 KUTBKICTIO MAarHETUTY JIISHKY.

7. 3akpuiiTe BOpaBO J0 KIHII OTBip giadparMu mojisg 30py Ta MOBEPTAIOUU
tacTuHky Ol KoJ10 0C1 BUBEIITH CBITJIOBY IUISIMY JI0 LIEHTPY TOJIS 30pY.

8. BigkpuiiTe mnonboBy miapparmMy g0 po3MmipiB mons 3opy. Obeprarouu
NaTpOH OCBITIIIOBaya KOJO OCI Ta OJIHOYACHO MEPEMINIyIOYH HOTro y3J0BX OCi 1 B
BEepPTHKAJIbHIA TIUIOMIMHI 3a JOMOMOTOI0 TBHHTA, OTPUMaiTe pIBHOMIpHE Ta
MaKCHMaJIbHE 3a SICKPaBICTIO OCBITJIEHHS (HE TOPKAIOYU PEOCTaT).

9. VcraBre cuHiii (iIbTp, YCTAHOBITH PEOCTATOM ONTUMAIBHY IS
CIIOCTEPIraHHS SCKPaBICTh OCBITJIICHHS.

10. [emonTylTe mpemapar i 3a JOMOMOTOI0 KOJETH BHECITh MOPYIIEHHS 0
YCTAaHOBKM BY3JIIB OCBITIIOBAIBbHOI cucTeMH. [licias 1mbOro MOBTOPITH HACTPOUKY
3HOBY 2-3 pa3u 10 TOBHOT BIEBHEHOCT] y CBOIX JisX.

11. OuiHiTh 3MIHH B TOJI 30py MPHU BKIIOYEHOMY Ta BUTSITHYTOMY CHHBOMY
GUIBTPI, BIAKPUTUX Ta 3aKPUTHX alEPTYPHOI Ta MOAKOBOI AladparmMax, MOCUICHHI Ta
nmocyiabJIeHH] SICKPaBOCTI CBITJIa peocTatoM. [lepernsiHpTe 300pa’keHHs MPHU PI3HUX
OKyJIsIpax Ta 00'€KTUBaX, OJJHOYACHO BIAIICHTPYHTE 00'€KTHBH.

Homunku, w0 noemoprOWMbCa ma 0xcepea YuKoOHceHb MIKPOCKOna npu
He00anoMy KOpUCmMY6aHHI.

1. PyxosTka dikcatopa Ol B iioro po6o4omMy CTaHi ONMUHAETHCS IMiJT MTATUBOM
B 30HI Kpemanbepu. llpu HemomipHOMY migiiomMi TyOyca BUCTYN YIHUPAEThCS B
IITATHB 1 HOTO MOXHA 3JTaMaTH.



2. ®ikcarop Ol mineHO mnpuTucHyTO. [IpM HEmpaBUIBHOMY Ta CHIBHOMY
HaTHCKaHHI HOro MO’KHa 3mamMartd. [ 3BUIBHEHHS HOTO HEOOXITHO MOKIHUKATH
BHUKJIa/la4ya Ta mam'siTatu, mo (iKcaTop 3BUIBHIOETHCS MOBOPOTOM 3a XOJIOM 4YacOBOi
CTPUIKH (SIKIIO JUBUTHUCA HA HBOTO 3BEPXY).

3. Ilpm mnepemilmieHHi naTpoHa 3 JIAMIIOYKOI VY3JOBX OCI OCBITIIOBayYa
JaMIIOYKa MOK€ TOPKHYTHUCS KOJEKTOPHOI JiH3U. Pi3kuM mocyBaHHsM yrepen abo
CUJILHUM HATUCKAaHHSM ii MOYKHA PO30HUTH.

4. HenocrtaTHe LEHTPYBaHHS JIAMIIOYKH BUKIIMKA€ HEPIBHOMIPHE OCBITIICHHS
noJist 30py. Cripoba opcyBatu HoOro peoctaroM sl MOCTIHHOT POOOTH MPU3BOAUTH
70 WIBUJKOIO 3HOUIEHHS JIAMIIOYKM 1 BCE OJHO HE Jla€ MOKJIMBOCTI OTPUMATH
TUMYAaCOBHUI MaKCHUMYM CBITJIa, KOJIX BOHO HEOOX1IHO.

Konmponwni 3anumanns:

1) [MepepaxyiiTe Ta NOKAXKITh BY3JIM Ta JIETaJli PyJTHOTO MIKPOCKOIIA, SKMMHU BiH
BIIPI3HAETHCA B/l 3BUYAHHOTO MOJSPU3ALIITHOIO MIKPOCKOTIA.

2) Tosicuite mpuniun aii Ol Ta nmpu3HadeHHsS JeTalieil MOB'SI3aHOTO 3 HUM
OCBITJIIOBaYA.

3) Ha3BiTh MOXJIMBI MOPYIICHHS B YCTAHOBIII MIKPOCKOMA Ta HACTIIKH IMX
NOPYIIEHb NPU POOOTI 3 HUM.

4) TlepepaxyiiTe JKepena MOXJIMBOIO VYIIKOJDKCHHS MIKpOCKOMa TpHU
He10a7I0My KOPHUCTYBaHHI.

Kpumepii oyinosannus nabopamopnoi pooomu:

['omoBHUM KpUTEpiEM OILIIHIOBaHHA JIa0OpaTOpHOi poOOTH € MpaBUIbHE
BCTAHOBIIGHHS ~ MIKPOCKOIIy B po0oOdYe TOJIOKEHHS, TpaMOTHA XapaKTEpUCTUKA
TOJIOBHHX BY3JIIB Ta JeTallel pyAHOTO MOJISIPU3AIIITHOTO MIKPOCKOITY .

B mporieci 3axucty mabopaTopHoi poboTH 3700yBau BHUIOI OCBITH OTPUMYE 5
3alUTaHb 3 MEePeIiKy KOHTPOIbHUX 3amuTaHb. KiTbKICTh BIPHUX BiJINOBiJIeH BU3HAYA€E
KUTBKICTh OTPUMAaHHX OaTiB.

JlabopaTopHa poGota Ne 2

AKICTDb TA JE®EKTU AHIIJIIPIB

06 ekm Oocnidycens - TIPOICC BUTOTOBICHHS aHILTIPIB Ta dakTopH, sKi
MIPU3BOJIATH 0 BUHUKHEHHS JIe(PEeKTiB aHILTI(IB.
Ilpeomem oOocnioxncenv — nedeKTH BUTOTOBIEHHS aHOUTIPIB, aeheKTH

HeZ10aJI0T0 KOPUCTYBAHHS TPEMapaTiB JOCTIKEHb.

Mema nabopamopnoi po6omu — BUBYECHHS METOIIB JIIarHOCTUKH MOYJIMBHX
nedektiB aHnwiii. Y mporeci BUTOTOBICHHS aHNUII(iB, i3-32 YCKIQTHIOIOYUX
BJIACTUBOCTEH pyau (HU3bKA MIIHICTh, TPINUHYBATICTh, MOPHUCTICTh, HASBHICTH
JIETKO 3a0apBieHUX a00 PO3YMHEHUX MIHEpAIiB Ta 1H.), IPU IOBrOMY 30epiranti abo



He0aJIoMy KOPUCTYBaHHI, a TaKOX MICHS JCSIKUX Omepallii (apsnaHHi, TpaBICHHI),
3'SIBISIIOTBCA  PI3HOMAHITHI J€(PEKTH MOJIPOBAHOI IMOBEPXHI, $KI YCKIAIHIOIOThH
CHOCTEpIraHHsl BJIACTUBOCTEM pyAHMX MiHepamiB. ToMmy yci MOXIHMBI AepeKTH
aHnuT(hiB HEOOXITHO AOOpE 3HATH 3 MEPIIMX KPOKIB OCBOEHHS MiHeparpadii, mo i
cKJazae MeTy ui€i poboTh. BHUKOpUCTOBYEThCS TpU THMA MpenapariB: 3BUYAKHI
aHnuTiGU 3 HE3HAHHSAM penbeoM MOMDK 3€pHAMHU MIHEpaJliB Pi3HOT TBEPAOCTI
(HalOLIBII PO3MOBCIOKEHI), Oe3penbedH] aHIuTPU Ta MOIIPOBAHO-TIPO30Pi HUTiIH.
Yci BOHM BUTOTOBJSIOTHCS Yy UUII(QYBaJIbHIA MalCTepHI, BIABIAYBAaHHSA SIKOT
nependayaeThes Mij yac AaHOoi poOoTH.

3ae0annsa — 3a €TAJIOHHOIO KOJIEKIi€lO ,,Jlepextn anuuidiB" o3HaHOMUTHUCS 3
HOpPMaJIbHUMU 32 SIKICTIO MOJIPOBAaHOI MOBEPXHI, (HOPMOIO Ta PO3MIpOM aHuLIIpamu,
a MOTIM 3 Ae(EeKTHUMU TpenapaTaMu.

[Ipu tpoMy MoTpiOHO MaTH Ha yBa3i JB1 OOCTaBUHU: y OyAb-SKOMY aHILIIDi
NPUCYTHIA HE OAMH, a JEKUIbKa Ne(EeKTiB, 0 KOMOIHYIOTbCS Y BEIUKY KUIBKICTb
BapiaHTIB; BIAMIHHO BiJl 1HIIMX JIAOOpaTOpHUX poOIT aHIUTIPH JaHOT KONEKIIi nepes
B CTAHOBJICHHSM ITiJl MIKPOCKOTI HE MOXHA TIPOTHPATH Ha JIOIICUIli 3 CYKHOM, TaK 5K
IpU IOMY MO>K€ 3HUKHYTH 0arato mTy4Ho 3po0iieHux abo 30epexeHnx nedeKTiB.

VY nporneci pobOTH Citii 03HAMOMHUTHUCS 3 MAKCUMaJIbHO MOKJIHUBOK KITBKICTIO
nedeKTiB, 0 HUXK4Ye 00'€JHaHI 3a TPUIMHAMU BUHUKHEHHS.

Jlabopamopne o6radnanna: pynHo-noyspusanidai mikpockornu [TOJIAMP-
312, AJIbTAMI ITIOJIAP P-312

Iopaook euxonannsa pooomu:

1. Ha mnepmioMmy etami poOOTH BHUBYAIOTHCS B TEpPIIYy YEPry HOPMAAbHI
anwnigpu (noma Big 1,5x1,5 o 2x2 cm, TommHa 0,7-1 cM) 1181 IKMX XapaKTEPHO:

— OJIHAKOBO J3€pKaJIbHA TOBEPXHS yCIX MIHEpaJiB,

— YITK1 KOHTaKTH MK 3€pHAMH PI3HUX MIHEpaiB,

— BIJICYTHICTh IOMDK HUMHU PI3KUX TIHBOBUX KalM.

2. Ha HacTymHOMY eTani BUBYAIOTHCS MeXAHiuHi Oeghekmu, sKi TIpEICTaBIICHI:
MaiKe YOpPHHMH IMYCTOTaMH, MOpPaMHU, TPIIMIMHAMH MPUPOIHOTO TMOXOJKEHHS abo
CHANHICTIO; MyCTOTaMHU BHUKPHIIYBAaHHS OBAJIbHOI (MarHeTutr) abo TPHUKYTHOI
(ramenit) QopMu, 10 BUHUKAIOTH IPU BUTOTOBJICHHI aHNUTI()IB TOHKUMH Ta
rpyOMMHU, TOAPANUHAMHU, SKI BIAMIHHO BIJ CHAWHOCTI OpIEHTOBaH1 Oe3lagHO 1
MEePETHHAIOTH OJJTHOYACHO 3€PHA PI3HUX MIHEPalIiB.

3. Oco06IMBO BaKIIMBO 03HAUOMUTHUCS 3 dehekmamu noaipyeanns. Henoctatas
MOJIIPOBKA BUSIBISIETHCSA Y BENUKINM KUIBKOCTI YOPHHMX Kpamok abo ,,IarpeHeBiil”
MOBEPXHI yciX abo0 HalOuIbII TBepAUX MiHepadiB (miput Ta iH.). [lepemomipoBka
INPU3BOJUTH 10 MOSBU IIUPOKUX YOPHHUX KailM KOJIO 3epeH TBEpAUX MiHEpaiiB, II0
penbeHO BUCTYIAIOTH HA/I OUIBIIT M'SIKUMH.

4. TToripmryroTh SKICTh JOCHIIPKCHHS aHNUTI(DIB CMOPOHHI peuosunHu ma
yacmku, SK1 3HAXONATHCA B TEMHHX IyCTOTax Ta TPIIIMHAX Y BUIJISIAL 3aIMIIKIB
MOJIIPYBAIBHUX TOPOIIKIB (3€JIEHUH — OKHC XpOMY, OUTIIHA — OKHC aJTIOMIHIIO),
BUCTYIIB M'SIKOi >KOBTO-Oypoi kaHiomni (mieMeHT), ApiOHWX IIMATOYKIB SCKPaBO-
YepBOHOT Mifi, [0 3aJUMNIMIMCA TICJIS APSAMAHHS MITHOI TOJKOK 1 MOMHJIKOBO
MpUUMAIOTBCA 3a CaMOCTIHUN MiHepan. Jlo uporo x TNy A€(PEKTIB BIAHOCSITHCS



ciaiau Opyay Ha TOBEpPXHI (3aIMIIKKA IMEpPCIHHOrO Macia, IUIACTHIIIHY, BIIOUTKHU
MaJbIliB Ta T.11.).

5. 1o nedexTiB BIZHOCITHCS TaKOX MOLIKOKEHHS SIKI MPUYMHEH] aHuIidaM B
pe3yabpTaTi XIMIYHUX MPOIECIB, 10 BHUKJIHUKAHI OKMCOM a0 JI€I0 PEaKTUBIB IpPHU
TPaBJICHHI, MPOSBISIIOTECA Yy (OpMI pally’>KHOI MIHIMBOCTI, YOPHUX KPYXKKIB Y
3aTEMHIOBAHOMY a00 paly’KHOMY Op€OJl 1 T.II.

3HayHa YacTHHA Ha3BaHUX JAE(PEKTIB JIKBIAYEThCS MPOTUPAHHSAM aHIUII(PIB HA
CYKHI, a MicJig JOBroro 30epiraHHsi — Ha MOJIPYBAJIbHOMY JIUCKY.

Kpumepii ouinroseannsa nabopamopnoi pooomu:

['onoBHMM KpHUTEpiEM OLIHIOBaHHS JIaOOpaTOpHOi poOOTH € MpaBUIIbHA
JiarHocTHKa JedeKTiB B aHuUIidax Ta YMIHHS BUIPI3HATH X Bl AI1arHOCTUYHUX
BJIACTUBOCTEN pyIHUX MiHepaiB.B mporieci 3axucty abopaTopHoi podotu 3100yBayd
BUIIOI OCBITU OTPUMYE 5 3alMTaHb 3 MEPENIKYy KOHTPOJIbHUX 3amuTaHb. KUIbKICTBH
BIpHUX BIIMOBI/ICH BU3HAUAE KUTBKICTh OTPUMAHUX OalliB.

JlaGopaTopHa podora Ne 3
BU3HAYEHHS KOJIbOPY MIHEPAJIIB ¥ BIIBUTOMY CBITJII

06 ekm 0ocnidxceny — nUCIIepCist Bi0IBHOT 3/1I0HOCTI PYAHUX MiHEPAIiB.

Ilpeomem oOocnioscenv - MeTOOU JIATHOCTHKHU KOJIbOPY PYIAHUX MIHEpATiB Y
BiIOMTOMY CBITIII.

Mema oOocnidscens — OCBOEHHS METOIB OINTHYHOI JIAarHOCTUKH KOJBOPY
PYIHUX MIHEPAJIIB 32 JOIMOMOTOI0 PYTHOTO MOJIAPU3AIIITHOTO MIKPOCKOTY.

3aeoanns:

— O3HAMOMHUTHCA 3 MiHEpajaMHd — €TaJOHaMH KOJbOPIB Ta BIATIHKIB 3a
€TAJIOHHOIO KOJIEKIII€I0 Ta 3amaM 'siTaTy ix;

— OIIHUTH BIUIMB YMOB CIIOCTEPIraHHs, SIKi 3MIHIOIOTBCS Ta 1HIIHMX (HAKTOPIB Ha
CIIPUUHATTS KOJBOPY Ta HOTO BIATIHKIB.

Komip minepaiiB y Bimbutomy cBiTi (abo aucnepcis BigOMBHOI 3410HOCTI — R)
— Teplia iarHOCTUYHA O3HaKa, SIKa 3BepTa€ yBary Mmo4nHar4doro MOCTHiTHUKA. ToMy
11€ BUBUCHHS 3IIMCHIOETHCS y TEPIITY YEpry.

Bcmynni konmponvni 3anumanns:

1) o Take aucnepcis R?

2) Slkumu OyBaroTh THIH quctepcii R?

3) Yowmy i sk qucnepcis R Bu3Havae KOJTip Ta BIITIHOK KOJIBOPY MiHepamy?

Ymoeu cnocmepizanns

[lepernsiny BuKOHYeEThCs B mOBiTpl, o0'ektBoM 10%, a mpu cmocrepiranai
netaneir — 35%, i3 cuHIM QUIBTPOM ,,ieHHOTO cBiTna". [loBepxHs aHnuTiha MOBUHHA
OyTH CBIKOIO, SIK MIHIMyM — TapHO MPOTEPTOI0 HA CYKHI, a SAKICTh TOJIPOBKU —
BHUCOKOI0. Y BCiX BHIaJKax TpeOa MparHyTH OTJIAIaTH MiHEpal-€TajlOH y KOHTAaKTi 3
IHIIMMU MIHEpajdaMHu, MpU [bOMY Ha KOHTAaKTaX 3€pEH, IO IMOPIBHIOIOTHCS HE



MOBUHHO OyTH IIMPOKUX TIHBOBUX KailM.

Jlabopamopne o6aadnanna: pynHo-nonspusaiiiai mikpockonu [TOJIAMP-
312, AJIbTAMI I1IOJIAP P-312

Ilopaodoxk eukonanna pooomu:

1. TlepernsiHpTe Ta 3amam'siTaiiTe e€TajJoOHU He3a0apBIEHUX MIHEpaJiB: KBapIll —
TEMHO-CIpUi, chanepuT ado MarHeTuT — CIpuM, TeTpaeapuT abo TEHAHTUT — CBITJIO-
CIpu, TAJICHIT — OLTUH.

2. llepernsupre Ta 3anam'staiite eramoHu (QapOoBaHUX (KOJIBOPOBUX)
MIHEpaJliB: MIPUT — COJOM'SHO-)KOBTUM (O110-)KOBTHUIA), XaJTbKOMIPUT — JIATYHHO-
’KOBTHH, TIPOTUH — POKEBO-KOBTUH (,,KpEeMOBUI", ,,TIPOTUHOBO” ->KOBTUI), OOPHIT —
POXKEeBUM, CAaMOPOJIHA MiJb — YEPBOHA, KOBEJIH — CUHIN.

3. IlepernsHpTe Ta omaHyWTe KOJIOPOBI BIATIHKM MiHepaniB. CrocrepiraHHs
Kpalie BeCTH B OOMEKEHOMY TOJIi 30py — 3 MPUKPUTOIO JiadparMoro mosjst 30py Ta
npu 30utblieHH1 35X. [lopiBHsNTE eTalloHHI BIITIHKM Yy TakUX Mapax MiHepaiB.
pOXKeBO-Cipuil (,,TUIECHUI'") Yy MarHeTUTy B KOHTAKTI 3 T€MaTUTOM abo0 TeTUTOM,
OJIAKUTHO-CIPUI y TETUTY B KOHTAKTi 3 T€MaTHUTOM a0O MAarHETHTOM, KOBTYBAaTO-
Ol y apceHOnIpuTy 3 OJIAKUTHO-OUIMM Yy TaJICHITY, POKEBO-KOBTUM Y MIPOTHHY
Ha KOHTaKTl 3 XaJIbKOMIPUTOM, 3>KOBTYBaTO-CIpUM y MIPOJIO3UTY y KOHTAKTI 3
TICHJIOMEJIAaHOM 200 MarHETHTOM.

4. OuiHITh BIUJIMB Ha CHPUUHATTS KOJBOPY Ta BIATIHKY MIHEpajiB TaKUX
(dakToOpiB: OCBITIICHHS 3 CUHIM (UILTPOM Ta 6€3 HbOTO, OCBITJIICHHS Pi3HOT SICKPABOCTI
(3MIHIOETBCS PEOCTaTOM), TApHOi Ta TOTAaHOiI MOJIPOBKH (y TIPUTY B PI3HHUX
annuridax), CTymeHb 30UIblIeHHS (y TIPUTY 3 IHOPCTKOI TIOBEPXHEI MpH
nociioBHIA 3MiH1 00'extuBiB 4,2%, 10%, 35%), 3abapBiieHHS CYMICHHX MiHEpaiB
(XambKOMIPUT 3 MArHeTUTOM, XaJbKOIIPHUT 3 TIPOTHMHOM, a TaKOX IHIII IapH
KOJILOPOBHX MiHEpATiB Y MEPETIIAHYTUX aHILII(haX KOJEKIIiT).

5. Iligroryiire 3BiT mpo poboty. Jns mnyskriB 1-3 3anmumiiTe y 30IIUT
NEPETITHYTI €TAJIOHW MiHEpasiB, BKa3yloud iX KOJbOpH Ta BiATIHKH. JlJ1a myHKTY 4
3p00iITh JTOKJIAIHI 3alMCH PO CBOI BPaXKEHHS BiJ 3MiH 3a0apBIICHHS MIHEPATiB Y
3B'SI3Ky 3 BUKIaJeHUMHU ¢aktopamu. [Ipu 3amucax 3a yciMa MyHKTaMH BKa3yWTe
HOMEPH NEPETIITHYTUX aHIUTI(1B KOJIEKIIii.

Konmponwni 3anumanns:

1) Iepeunciith MiHEpAIN-ETAIOHN KOJIBOPIB Ta HA3BITh 1X OCHOBHUI KOJIip 200
BIJITIHOK KOJIbODPY.

2) Ha3Bitb (hakTopw, 110 BILTMBAIOTH HA CIIPUHHATTS KOJBOPY Ta HOTO BiATIHKIB,
MIAKPINITH TEPENIK TPUKIAIaMH.

Kpumepii ouinweanns nabopamopnoi pooomu:

['onoBHMM KpHTEpiEM OLIHIOBaHHS JIA0OpaTOpHOI POOOTH € TMpaBUIIbHA
JIarHOCTHKA KOJhOPY PYAHHX MIHEpalliB y BimOuMTOMY CBITNII . B mpormeci 3axucty
nabopatopHoi pobOTH 3700yBad BHUINOI OCBITHM OTPUMYE 5 3alHUTaHb 3 TEPEIIKY
KOHTPOJIBHUX 3amuTaHb. KUTbKICTh BIpHUX BIATIOBi/IEH BU3HAYAE KUTbKICTh OTPHUMAHHIX
Oaris.



JlabopaTopHa poGoTa Ne 4
BU3HAYEHHSA BIIBUBHOI 31IBHOCTI MIHEPAJIIB

06 ekm Oocnidycens — Bif0OiIBHA 3MIOHICTH PYAHUX MIHEpATiB y BiIOUTOMY
CBITJIL

Ilpeomem 0ocnioxncensv - SIKICHI Ta KUTbKICHI METOAM J1arHOCTUKHU BiIOUBHOI
311I0HOCT1 pyIHUX MIHEpAIiB y BIIOUTOMY CBITIIL.

Mema Oocnidycens — OCBOEHHS METOIB ONTUYHOI JIarHOCTUKHU BiIOUBHOI
3110HOCT1 pyIHUX MIHEpAIiB 32 JOMOMOI'OI0 PYHOIO MOJSPU3ALIAHOTO MIKPOCKOITY.

BinbuBna 3xi0nicTh MiHepaniB (R, Bupaxkaetscs y %) — HallBaxiIMBiIIa
ONTUYHA KOHCTaHTA, fAKa MIAAA€TbCS KUIBKICHOMY BUMIpY. Y 3BUYalHIN MpakTuili
BOHA 3BEpTa€ yBary ASKYIOUH PI3HIN SICKPABOCT1 OCBITJICHHSI MIHEPAJIiB — B1Jl TEMHO-
CIpUX JIO OCJITUIIOIYO-CBITIMX BIJITIHKIB. 3a IHTEHCHBHICTIO MPOSIBY BOHA 3aiimae
Jpyre MicIle Miclig KOJbOpY 1 TOMY BUBYA€ETHCS MICIs HbOTO.

3aeoanns:

— O3HAMOMUTHUCS 3 BIAOMBHOIO 3/1I0HICTIO MIHEpPaJliB-€TAJOHIB 3a KOJICKIII€I0, a
TaKoX 3 (pakTOpamm, 10 BIUTMBAIOTH HAa CIPUHHATTS R;

— po3paxyBaTu BeIUUUHY ARgizn Mk 12-15 mapamMu eTasioHHHUX MIHEpaliB, SK1
KOHTaKTYyIOTb B OJIHOMY aHILII(p1; BU3HAYUTH WMOBIpHI Mexl 3HayeHHI R y
HEBIIOMOT'O MIHEpay Y MOPIBHSAHHI 3 €TaJOHAMH a00 1HIIMMH MIHEpaTaMH.

Bcmynni konmpoavni 3anumanu .

1) [lo Take R i Bix SKKX BIACTHBOCTEH MiHEpaly BOHA 3aJICKUTH?

2) Homy Hempo3opi pyaHi MiHEpaad y BiZOMTOMY CBITJII OCBITJIEHI SICKpaBo, a
po3opi (HepyaH1) BUTIISIA0TH TEMHO-CIPUMH?

3) ¥V yomy pizHunsg mMixk AR BimHocHMM Ta AR aOCOMOTHHM y MiHEpaiB, IO
MOPIBHIOIOTHCS 32 R Ta 4Ky 3 IIMX BEJIMYMH MOKHA YIIOBUTU OKOM crioctepirava?

4) 3 saxoi BenuuuHH ARy ToMiTHA pi3HUIS B Ry MiHepanmiB, 1o
OPIBHIOIOTHCS ?

Jlabopamopne oobnaonanna: pynHo-nonspusaiiitai mikpockornu [TOJIAMP-
312, AJIbTAMI TIOJIAP P-312

Ymoeu cnocmepizannsa

Ilepermsin  BUKOHYEThCSA y MOBITPi, 3 o0'ektuBoM 10%, a mpum cmoctepiranHi
netaneir — 35% 3 cuHIM QubTpom ,aeHHoro cBiTia". Ilpu cmoctepiranHi
3a0apBJIeHUX MIHEPAJIB CJIiJl HAKIAAATA HA OKYJIAP YEPBOHHUMN (UIBTP, SKUM JIKBITYE
BiJIBOJTIKAIOUHI BIUTUB PI3HOTO 3a0apBieHHS a00 IHTEHCHUBHOCTI KOJIBOPY MIHEPAiB.
JIisi KOHIIGHTpYBaHHS yBaru Ha 30HI KOHTAKTy 3€peH, IO MOPIBHIOIOTHCH,
PEKOMEHY€ThCSI PUKPUBATH JiadparMy moii 30py. SKICTh MOJTIPOBKK MiHEPATIB,
110 TIOPIBHIOIOTHCS, TOBUHHA OYTH BUCOKOIO.

IIpn BWKOHAHHI 3aBAaHHS CIIJI MaM'ATaTH, IO OKO CIIOCTepiraya CIpUiMae
TUTBKA BIIHOCHY BEIMYMHY KOHTpPAcTy TIOMDK JBOMa MIiHEpaJlaMH, IO
MOPIBHIOIOTBC R yaxe. Ta R yigin.
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copuiiMaeThCsl. 3alUCyIOUM PEe3yNbTaTH BU3HAYEHHS R HEBiIoOMOro MiHepanty, Ciil
00O0B'I3KOBO BKa3yBaTW MOXJIMBI MEXI IIYKaHOI BenWuuHMU (Hampuknan, Ry = 35-
45%), a He onHE cepedHe a00 MOBIAKOBe 3HaueHHs (Hampukiaan, Ry = 41%, uo He
BIJIMOB1/1a€ MOKJIUBOCTSIM METOJY, 1110 BUKOPUCTOBYETHCS, 1 TOMY HEBIPHO).

Ilopaook eukonauns pooomu:

1. Tlpu mocTiiiHOMY MOJIOXKEHHI peocTary (YMOBH OJHAKOBOI'O OCBITJICHHS)
neperjsiipTe BiAOMBHY 3A10HICT, MIiHEpaiB €TaJOHHOI KoJyekuii: kBapu — 4%,
xpomininenin — 14%, chaneput — 17%, remarur — 25%, Terpaenput (T€HaHTUT) —
29%, raneHit — 43%, xanpkomiput — 47%, niput — 53%, 301010 — 84%, Mias — 90%,
cpibsio — 95%.

2. Ilpu cnocrtepiraHHi OJHOTO 3 €TaJOHHMX AaHIUTI(pIB (MOXHA TPUTIATTH M
KOJIEKI[1}0 €TaJIOHIB KOJIBOPY) OLIHITh BIUIMB Ha COPUUHATTS R Takux gaktopis:

— OCBITJIEHHS PI3HOT SICKPABOCTI (3MIHIOETBCSI PEOCTaTOM), CHHBOTO Ta
4epBOHOTO (DUIBTPIB (IMBUTUCH OKPEMO 3 KOKHUM (PLILTPOM Ta O€3 HUX);

— CTyleHs 30uIbllieHHs (y MIPUTY 3 MIOPCTKOK MOBEPXHEI0 MPH MOCIIAOBHIN
3miHi 00'exTuBiB 4,2%, 10%, 35%);

— KOJIbOPY OTOYYHYHUX MiHepaiB (cdaaepuT 3 TalleHIToM Ta cdaaepur 3
XaJIbKOITIPUTOM, XaJIbKOMIPUT 3 MIPUTOM Ta XaJIbKOMIPUT 13 30JJ0TOM abo cpibiom, a
TAKOX IHII Mapyd KOJbOPOBUX MIHEpalliB y MeperisiHyTUX aHuurigax o00x
KOJICKITIH).

O1uiHiTh BIUIMB Ha CIPUHHATTS R pi3HY SIKICTh MOJIPOBKU Y MIPUTY B OJHOMY
(J1-8) abo pizHux annutidax npu ogHomy 30inbmenHi — 10%.

3. B aanumiax 1Box eTaNOHHUX KOJEKIlH BiaOepiTh 12-15 KOHTaKTyrOUUX map
MiHEpaIiB 13 BIJOMUMHU 3HAa4eHHAMU R Ta o0uMcCiiTh Il HUX 3HAUYCHHS ARgimp,
BUKOPHUCTOBYIOUM TakKi OpiEHTYBaJbHI Tpajaiii ONTHYHOrO KOHTpacty: +/- 5% —
Hepo3mnizHaBaHul, 5-10% — ciabkuii, 10-20% — Bupaszauit, 20-40% — criibHO pi3KUH,
40-60% Ta Ounbllie — nyke CWIbHHM (pi3kuii). BuOupaTtu ciig mapu MiHepaiB, IO
MalTh PI3HY BEIMYMHY ONTHYHOTO KOHTPACTY — BiJ HEPO3IMI3HABAHOTO 10 IYXKE
CUJIBHOTO.

4. 3a pexoMeHJAIl€l0 BUKIAJa4a BUOEPITH B €TAJOHHIM KOJEKIii MiHepan 3
HEB1IOMOIO R Ta BU3HAYTE MOXKJIMBI MEXI ITi€T BETMYMHU PO3PAXYHKOBHM HUISIXOM Y
MOPIBHSAHHI 3 OTOUYIOUMMH €TAJIOHHUMHU MiHEpaJIaMH.

5. Cxnanits 36im npo po6omy

Jns myHKTY 2 HEOOXIIHO 3amMcaTh Yy 30MIMT OCOOWCTI BPaKEHHS BIJ
CpuiHATTS R 3a7eXHO BiJ YMOB CHOCTEpiraHHs, 1O 3MIHIOIOThCS. [ myHkTy 3
PE3yNbTaTH OOYHCIICHD Ta CIIPUMHSTTS IIUX PE3YyIbTATIB CIiJ 3aHECTH 10 HOPMYISIPY
Tab..1:

Tabmuna 1
Or1iHKa ONTUYHOTO KOHTPACTY MiHEPAITiB

NoNe mapu

. . Miuepanu R R ARG OmiHkKa KOHTPacT
MiHepaiB Y aécon - 0 pacTy

Coanepur 17




1. l"anenirt 43 26 60 [yxe cuiibHUI

Konumponwni 3anumanusn

1) JInst IKOi METH BUKOPUCTOBYETHCS YEPBOHUH PLIBTP?

2) Bin 4oro 3aiexuTh pi3He CIPUAHATTS R 0JHOTO i TOrO % MiHEpaly B Pi3HUX
annutidax?

3) ki Mexi ARy BIIMOBIIAIOTE BAIOMY CIIPHUHSATTIO ONTHYHUX KOHTPACTIB
MOMDK MiHepajlaMu?

4) Slkmo BenuuuHa Rageon Y MiHEpasax, 1m0 HOPIBHIOIOTHCS OJHAKOBa a0o
OyM3bKa, TO MpH SKUX 3HAYEHHAX R (BUCOkMX ab0 HU3bKUX) AR Oyne 37aBatucs
MEHIIUM?

Kpumepii ouyinrweannsa nabopamopnoi pooomu:

['onoBHMM KpHUTEpiEM OLIHIOBaHHS JIabopaTOpHOi pOOOTH € MpaBUIIbHA
J1arHOCTHKA BIAOMBHOI 310HOCTI pyAHUX MIHEpAJiB y BimOuTOMY CBITII . B mpoueci
3aXUCTy JlabopaTopHOi poOOTH 3700yBad BHINOI OCBITH OTPUMY€E 5 3amuTaHb 3
nepetiKy KOHTPOJIbHUX 3anuTaHb. KUTbKICTh BIPHUX BIJNOBIJCH BU3HAYA€E KUIBKICTh
OTpUMaHUX OaiB.

JlaGopaTopHa podora Ne 5
BU3HAYEHHSA ABOBIABUTTSA MIHEPAJIIB

06 ekm 0ocnioxncenv — epeKkT TBOBIIOUTTS PyIHUX MIHEpaiB y BiIOUTOMY
CBITJI.

Ilpeomem oOocniorycenv - METOIWKA ONTHYHOI  JIATHOCTUKH JBOBIIOUTTS
PYIHHX MIHEPATIB y BIIOUTOMY CBITII.

Mema 0ocnidrycenb — OCBOEHHS METOMIB OITHYHOI JMIarHOCTUKH ABOBIIOUTTS
PYIHHX MIHEPATIB 32 IOIMOMOTOK0 PYIHOTO MOJISPU3AIIHHOTO MIKPOCKOITY.

3ae0anna — BUBUNTU JABOBIIOWUTTS B €TAJIOHHMX MiHEpaiax, ki He 3MIHIOIOTh
cBO€ 3a0apBIICHHs, a MOTIM 1 B KOJIbOPOBOMY BHpPa)K€HHi, HaBUUTHCS OIlIHIOBATH
IHTEHCUBHICTh €(DEKTy Ta BIUIUB (PAaKTOPIB, IO 3aBAKAIOTH HOTO CIIPUUHSTTIO.

Edexr noBimoutrs (mami — AR) monsrae y 3MmiHi iHTeHCHBHOCTI R abo y
3MIHEH1 KOJThOpY Ta IHTEHCUBHOCTI R MiHepamiB nmpu oOepTaHHI CTOJIMKA MIKPOCKOIIA
gyepe3 KoxH1 90°.

HBoBiAOUTTS (AR L) € ONTUYHOIO KOHCTAHTOI, Ky MOXKHA BUMIPSATH Yy
rOJIOBHOMY Tepepi3i Kpuctany, Ko AR e = Rg - R, Oanak, K 1 npyu BU3HAUYEHHI
R, oko cmocrepiraua crpuiiMae He 1[0 — aOCOJIIOTHY BEIWYMHY, a i1 BIIIHOCHE
3Ha4eHHS (ARgiz) Y BUIAIKOBOMY IMepepi3i KpUcTala, sSKe IMOYNHAE CIPUUMATHUCS 3
+/- 5%. JlaHe sBUIIE 3yCTPIYA€ThCS TUIBKH Y aHI30TPOITHUX MiHepaiaX, MPHYOMY
no0pe BUSIBISIETHCS JIMILE Y JEIKUX MIHEpadbHUX BUJax. BinHocHe 3HaueHHS ARGy
3HAXOAUMO 33 (OPMYJIOIO:
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Bcmynni konmponvhi 3anumanna.

1) Yum BUKIMKAHO €(EKT NBOBIIOUTTS?

2) SlkuMu KpUTEPISMU BiH OI[IHIOETHCS?

3) Binm skuxX ONTHYHUX BJIACTUBOCTEH MIHEpalliB 3ajeKaTh IHTEHCHBHICTH Ta
dbopmu BUSBICHHS JTBOBIAOUTTS?

4) Jlabopamopue obnaonanns: pynHo-nonspusamniiai mikpockonu [TOJIAMP-

312, AJIbTAMI I1OJIAP P-312

Ymoeu cnocmepizanna ma nopaoox eukonanusa pooomu:

1. HeoOximHO 0COOJMBO peTEIbHO NPOTEPTH aHIUI) Ta BIANCHTPYBATH
o0'ektuBH. Crnioctepirat ¢ y mositpi 3 o0'ektuBamu 10%, a B ApiOHO3EpHUCTHX
pynax (koBemin) — 35* Jlng gochiaKeHHs HEOOXIIHO BUOMpPATH 3POCTKHU
PI3HOOPIEHTOBAHUX 3€pEH Ta YHUKATU yOCOOJIEHNX MOHOKpHUCTaniB. KoHTakTH 3epeH,
AK1 BUOpaHi AJisi TOPIBHAHHS, MOBUHHI OyTH 4iTKUMU. |15 KOHLIEHTpalii yBaru Ha
rpyni pI3HOOPIEHTOBAHMX 3€PEH 3aKpuBaiiTe maiadparmy mnois 30py. Kpim erasoHHuX
PEKOMEHIYEThCSI TMPUTATATH aHILIIQW TEPEerNITHYTUX paHile Kodekiin. Jis
MOCHUJICHHS CBITJIa Kpalie yopaTu CUHIN QUIbTD.

2. Jlns uucneHHOro BUpPaXXEHHS IHTEHCUBHOCTI AR MOXXHa CKOPUCTATHUCH
npuBeneHor0 ¢opmynoro. OpnHak, i1 BUKOPUCTaHHS, SK TPAaBHIO, OOMEXEHO
BIJICYTHICTIO €TaJOHHUX MiHepaliB y aHmnuridgax. ToMy HOCTaTHHO 3yNMUHUTHUCS Ha
SKICHIM OIIHIII 1HTEHCHUBHOCTI €(EKTy HBOBIAOUTTS, KOPUCTYIOUHCH TaKOIO
rpajainiero: BUkiIo4HO cuibHe (AR = 40-60% Ta Ouiblle), cUJIbHE Ta BHUpa3HE y
noBiTpi (20-40%), HenomiTHe y moBiTpi (MeHmie 15-20%). Binbin ToOHKa pi3HUL
JIOCTYITHA TIPH CTIOCTEPIraHH1 3 MAaCJISTHOIO IMEPCIET0, SIKa BUBYAETHCS Y JIAOOpaTOPHIN
po0oTi Ne9.

3. IlepernsHpTe MiHEpAIH-CTAIOHU 3 CHJIIBHUM Ta BHUPA3HUM JIBOBIIOUTTAM Oe3
3MiHU KOJIbOPY (ITIiCJIsSE TUPE MOCIIOBHO BKa3aHO BeMYMHU ARgim, Rg, R p): rpadit —
77, 22, 5%; momioaeHit — 66, 35, 15%; antumoHnit (ctuoHIT) — 33, 43, 30%); KaIBIUT
— 33, 6, 4%. CripoOyiite 3HalTH eeKT, Mo po3risaaeTbes y kinoBapi — 17, 27, 23%
ta retuty — 13, 20 ta 17,5%.

4. TlepernsiHpTe MIHEpAIN-€TAJIOHH 3 CUJIBHUM Ta BHPA3HUM KOJHOPOBUM
e(heKTOM BOBIMOUTTS (Yncia y Ty>KKax Ti K, IO ¥ y MyHKTI 3): KOBEJiH — Bij 0J1i10-
OJIAKUTHOTO JIO BOJIOMKOBO-cHHBLOTO (30, 26, 18%), MOABITIT — Bijx OJIAKUTHO-CIPOTO
10 Oy3koBo-ciporo (poxeBo-ciporo, 19, 16, 13%). Ilpu npomMy BHU3HAUYTE, SKOMY
KOJBbOPY BIANOBIZa€ MAaKCUMaJIbHUNH Ta MIHIMAJIbHUN IIOKa3HUKU BiIOWTTS.
CrpoOyiiTe 3HalTH €(PEKT, M0 PO3TISTAETHCS Y MAPKA3ZUTY — BiJl COJIOM'THO-KOBTOTO
70 3eleHyBaTo-)KOBTOro (mpu mocTitHomy R = 55%) ta y cipyBaTo-6i10T0
MIPOJIO3UTY — 3 BIATIHKAMH Bif OJI0-)KOBTOTO /O POKEBO-KOBTOTO (TaKOX MPH
nocriiHomy R = 33%).

5. Buznaurte 3amexHicTh cnpuidHATTS R Big Takux (akTopiB: IHTEHCHBHOCTI
OCBITJICHHSI (3MIHIOBATH PEOCTATOM), BKIIFOYEHOTO Ta BUTATHYTOT'O CUHBOTO (DIIBTPY,
SIKOCT1 TMOJIPOBKH, OTOUYEHHS KOJILOPOBUMH MIHEpAJIaMH Ta CTYNEHS KOHTPAacTy y



3HaueHusAX R 31 cymibkHUMU MiHepanamu. IlopiBHslTe Takox cHOpudHATTS AR
OJIHOTO 1 TOTO > MIHEpaJdy y 3pOCTKax HOro pIi3HOOPIEHTOBAHMX 3€PEH Ta B
yOCOOJIECHUX MOHOKpHCTAJIAX.

6. Cxnanits 36im npo pooomy.

3anuniiTe pe3yabTaTy CIIOCTEpIraHb 3a MyHKTIB 3 Ta 4. 10 TabiuI 2:

Tabnuus 2
OuiHKa IHTEHCUBHICTh €()EeKTy TBOBIIOUTTS B €TAJIOHHUX MIHEpasiax

Minepan Rg | Rp | Raseor | ARsimm Ominka edexty (AR) Ta Hioro BupaxeHHs

I'padir 22 | 5 | 17 77 BuxnitouHo cunbHe, BiJf TEMHO-CIpOTO A0
CBITHO-CIPOTO
Kanpiur 6 | 4 2 33 CuiibHE — B1J1 CIpOTO J10 TEMHO-CIPOTO

JIronsirit | 16 | 13 3 19 Bupasne — Bing 61akutrHo-ciporo (13%) a0
poxeBo-ciporo (16%)
Mapkaszur | 55 | - - - Bupasne — Bij1 co0oM'sTHO-)KOBTOTO 710
3eJIEHyBaTO-)KOBTOT'O

CBoi BpaxkeHHS Big CcHOpudHATTS AR TIpm yMoBax CHOCTEpiraHHs, IO
3MIHIOIOTHCS (T1. 6.) 3aHECITh J0 30IIHUTa Y TOBUIBHIN (opMmi.

Konmponwni 3anumanns:

1) Big sikux yMoOB Ta (haKTOPIB 3aJI€KUTh CIPUAHATTS AR?

2) Ha npukinagax KOHKPETHHX MiHEpalliB Ha3BiTh BapiaHTH BUSABICHHS ehEKTy
TIBOBIIOUTTS.

3) VY sKoro 3 ABOX MiHEpaiB — KaJbLUTy a00 CTHOHITY, IO MalOTh PIBHUM
ARgism, (33%), edbexT nBOB1IOUTTS BUpaxeHo OuIbI pizko? Yomy?

Kpumepii ouinweanns nabopamopnoi pooomu:

['omoBHUM KpHUTEpiEM OIIHIOBAHHS JIa0OpaTOpHOi poOOTH € TpaBUIIbHA

JIarHOCTHKA JBOBIIOWUTTA PYIHUX MIHEpalIiB y BiadouToMy cBiTii . B mporeci

3aXUCTy JIabopaTopHOi poOOTH 3700yBay BHUINOI OCBITH OTPUMYE S5 3alHTaHb 3

Mepesliky KOHTPOJIBHUX 3amuTaHb. KUTbKICTH BIPHUX BIJMOBiACH BH3HAYa€

KUTBKICTh OTPUMAaHUX OaiB.

JlaGopaTropHa podora Ne 6
BU3HAYEHHS TA OLIIHKA E®EKTY AHI3OTPOIIIT Y CXPEHIEHUX
HIKOJISAX
06 ekm 0ocnidxycens — ehekT aHi30TPOmii PyIHHX MIHEPATiB y BiOUTOMY
CBITII.
Ilpeomem oOocnidxyceny - METOAWKA ONTUYHOI  JIAarHOCTUKHU aHI30TPOTMii
PYIHHUX MIHEPAIIB y BIIOUTOMY CBITII.



Mema pobdomu — 3aCBOITH CYTHICTh Ta CTYIEHb MPOSBY YITKO BHPAXKEHOTO
e(eKTy ONTUYHOI aHI30TPOMIT PYAHUX MIHEPAIIIB MPU CXPEIIEHUX HIKOIAX (,,HUK.+");
HAaBYUTHUCS BIIEBHEHO BIIPIZHATH ii BiJ MOOIYHUX SIBUI, Y TOMY YMCJI. SBHIL, I10
MOMMWJIKOBO NMPUHMAIOTHCS 32 aHI30TPOIIIIO.

3ae0annsa — BUBUUTHU YITKO BUPAXKEHY aHI30TPOIII0 HAa MIHEpalaxX €TaJOHHOI
KOJIEKI[1i; HABUMTHCS BIIEBHEHO BIIPI3HATH 11 BiJl MOOTYHUX SIBUIII.

BinMiHHO Bii MOABIMHOIO 3aJIOMJIEHHS, SIKE MOKHAa BHMIPIOBATU Yy IPO30PUX
nutidax, y BiIOUTOMY CBITII KOHCTATYEThCSA TUIBKH (DAKT Ta 1HTEHCUBHICTH €(EKTY
aHI30TpOIIi, @ MPU XOPOLIIA SIKOCTI Ta TOYHIM YCTaHOBIIl MOJSAPOiLy-aHaTI3aTOpa
(90° BIZHOCHO 10 MOJSPU3ATOPA) — 1€ ¥ XapaKTepH IS IEIKUX MIHEpaIiB KOJIbOPY
anizotpomii. IIpu 1pomy ciiag mam'sTaTu, 1O NpU 0O0EpTaHHI CTOJIMKA MIKPOCKOMa
7IBa MOJIOKEHHs noracanHs (uepe3 180°) BUAHO BHpa3HO, a ABAa CYMDKHUX 3 HUMU
(mpu oGopoti Ha 90 Bix YITKOTO TMOTacaHHs) — TMPOSIBISIOTHCS cJIa0Kile 1 3a
HEJOCBIIUEHICTIO MOXYTh OYyTHM MponyileHi. ['0JOBHOIO MPUYMHOI BiJI3HAYEHHUX
00CTaBHH € eIINTHYHA MOJSpU3alis CBITIA B PyTHOMY MIKPOCKOTII.

Bcmynni konmpoawbni 3anumanu .

1) I1lo Take eminTHYHA MMOJAPU3aLlis CBITIA?

2) SIKi IpUYMHY 10 IUISIXY TPOMEHIB MICHIsl TOISIPU3aTOpa ii BUKIMKAIOTH?

3) Slk BUSABISAETHCS SMINTUYHA MOJIApHU3allisi? SIKUM YMHOM 3HM3UTH BIUIMB TaKOl
MOJISIpU3aIii?

Ymoeu cnocmepizannsa:

VY oMy, BOHU aHAJIOTIYHI YMOBAaM BUBYEHHS JBOBIIOWUTTS, aje MarOTh 1 CBOI
Bim3Haku. HeoOxigHO Tak ’ke€ eHepridiHO NPOTepTH aHnuTidh Ta TEPEeBIPUTH
HeHTpyBaHHS 00'ekTuBiB. CriocTepiratu ciif y moBiTpi 3 o0'ektuBamu 10* a6o 6*
(oO'ekTuBOM 35* Kpamie He KOPUCTYyBaTHUCS 13-3a TIOCHJICHHSI  eMINTHYHOT
nosisipu3aritii). IlocTiiiHO mepeBipsiiTe MNPaBWIBHICT MOHTYBaHHS aHIUTiha Ha
IPEAMETHOMY CKJI1.

Oco0MHMBO PETENbHO BIAPETYINIONTE SICKPABICTh OCBITJCHHS TIOJS 30py Ta
BCTAHOBITh HIKOJl Yy CXpelieHe MojokeHHs. J[nsg 1miei MeTH BHUKOPHUCTOBYWTE
YCTAaHOBYUN aHNUII) 3 130TPOMHUM MIHEPAJIOM — MarHeTUTOM abo0 XPOMITOM.
BinkirodiTe aHamizaTop Ta CUHIM QUIBTP. 37eeka MPUKPHUITE anepTypHY Aiadparmy,
MOCHJIbTE OCBITJICHHS PEOCTATOM JI0 MAKCUMAJILHOTO (MIiIbKU HA 4aC CHOCMEPieanHtsl,
nicisl Y020 3HU3bME O0C8IMAeHHA 00 Hopmanvhozo!l!). YBIMKHITH aHamizatop,
o0epTaHHsAM PYKOATKH MOJspU3aTopa JOCATHITH MAaKCHUMaJlbHO MOYJIMBOIO
3aTeMHEHHS.

Jlabopamopne o6naonanna: pynHo-noispu3amniidi mikpockormu [TOJIAMP-
312, AJIbTAMI TIOJIAP P-312

Ilopaoox eukonanusa pooomu:

1. VYcraHoBiTh aHmIIi) 3 CHIBHO aHI30TPOITHUM MIHEpPAJIOM 3 ETAJIOHHOI
Konekiii. BubepiTh y HBOMY 3pOCTKIB pPI3HOOPIEHTOBAaHMUX 3€peH 13 Jo0pe
BUPAXCHUM TOTACaHHSIM MiHEpaNbHUX 1HAUBIAIB. [loBepTaHHIM CTONMMKA TEpeBipTe
MMOBHOTY CXPEIICHHS HIKOJIB: IIOJOKECHHS, ToracanHs (abo MaKCHMalIbHOTO
MPOCBITIICHHS) TMOBUHHI HacTymatu depe3 90°+/-3°. V momansuriii poOOTi yHUKaWTE
criocTepiraTd yocoOJieHI 3epHa Ta KpucTand. J[ns KOHIIEHTPYBaHHS YyBaru Ha




KOHTaKTax 3€peH, 110 MOPIBHIOIOTLCA, MPUKPUBANTE Aladparmy mois 30py.

2. llepernsiHpTe CUJIBHO aHI30TPOINHI MIHEpAIM €TAJOHHOI KOJEKIii: rpadir,
MOTI0/ICHIT, CTUOHIT, apCEHOMIPUT, UIBMEHIT, KOBEJIIH, JIFOABITIT, MIPOTUH, MAPKA3HT,
nipoJto3uT. BusHauTe, y SIKUX MIHEpaIiB 3 LBOIO MEPENIKY CHOCTEPIraloThCs YiTK1
KOJIbOpOB1 edekTu anizoTponii. [Ipu crocTepiraHHi KOXHOrO MIHEpally, HiCIs
OI[IHKM aH130TPOIi B MOJIOKEHHI ,,HIK.+", BU MUKalTe aHaIi3aTop, Ta, 3MEHIIUBIIH
CBITJIO JI0 MPUIYCTUMOIrO, NOpPIBHSNTE CTymiHb 1ii MpPOSBY 3 IHTEHCHUBHICTIO
nBOB1IOUTTS. CBOi BpaK€HHS B KOXKHOTO 3 TMEPErisiHy TUX MIHEpaJliB 3aHECITh 10
30LIUTA.

3. IlepernsiHpTe €TaNOHU MOMITHO Ta CIa0KO aHI30TPOMHUX MIHEpaliB: TeMAaTUT
(MapTuT, 3alli3HA CIIIOJIKA), T€TUT, BOJb(paMiT, XalbKOmipUuT. 3anam'sTaiiTe CTYIIHb
BUPaXXEHHSI aHI30TpPOIi Yy UUX MiHepanax. Malite Ha yBa3i, 110 il MOKHA MOCUJIUTH
npu crocTepirandi 3 iMmepcieto (mabopatopra po6ota Ne9). CnpoOyiite 3a
JIOTIOMOTOI0 ~ XaJbKOIMIPUTY OLIHUTH SKICTh MOJSPU3ALIMHOIO YCTPOIO CBOTO
MIKpOCKOTA: SKIIO Y MOBITP1 BUAHO aHI30TPOIIIIO XaJbKOMIPUTY, TO MIKPOCKOI CIIiJ
BU3HATH XOPOIIIHM.

4. OuiHITh BIUTMB (PAKTOpiB, L0 3HIKYIOTH €(eKT aHI30TpPOIii: CHUIU CBITIA
(3MIHIOETBCSI PEOCTATOM Ta anepTypHOIO MiadparmMor0), CUHbOrO (UIBTPY, SIKOCTI
HOJIPOBKH, BEIWYMHHM KoedimieHTa BigOWTTsA (moracaHHs ciadmae 3 poctom R).
BpaxoByiiTe MOXJIVMBHI BIUTUB MOOIYHUX SBHUII, IO TMOMHIKOBO MPUHAMAIOTHCS 32
O3HAaKU aHI30TpoOIii — OJAaKUTHUX OJMCKIB BiJ 30BHINIHIX JKEpPEN CBITIA OIS
TPIIIMH, MOJPSANHUH, SMOK Ta Iip, OOKOBHUX TpaHeld KPHUCTANIiB; MAacKyrd4oi poJii
BHYTPIIIHIX pedIIeKCiB y MPO30pPUX Ta HAMIBIPO30OPUX MiHepaiax (PO3IJISTHYTO B
naboparopHiii po6oTi Ne7). YHukaliTe rpyOux MOMHUIIOK — MOHTYBaHHs aHIuIida 3
HAXUJIOM Ta T.II.

5. 3BIT npo poOOTY 0HOPMITIOETHCS Y BUTJIAII 3aIKMCIB IIPO OCOOMCTI BpaKEHHS
BiJI CIIOCTEpIraHHs 3a MyHKTaMu 2-4.

Konmponwni 3anumanns:

1) Sxi yMOBHM CHOCTEpiraHHS aHI30TPOIMil TMPH CXPEHICHUX HIKOIAX
3aCIyrOBYIOTh OCOOJIMBO1 yBaru?

2) Y 4oMy BUSIBIISIETHCS ONTHYHA aHI30TPOTIIS PYIHUX MiHEpasiB?

3) V sikoMy HOpPSAKY Ta 4OMY CJIiJT CIIOCTEePIraTi sIBUILA ONTHYHOT aHI30TPOITii?

Kpumepii ouinweanns nabopamopnoi pooomu:

['onoBHMM KpHTEpiEM OLIHIOBaHHS JIa0OpaTOpHOI pOOOTH € TMpaBUIIbHA
JIarHOCTHKA aHI30TPOIii PYyJHUX MIHEpaliB y BITOMTOMY CBITiIi . B mporieci 3axucty
nabopatopHoi pobOTH 3700yBau BHUIOI OCBITHM OTPUMYE 5 3alHUTaHb 3 TEPEIIKY
KOHTPOJIBHUX 3anuTaHb. KiTbKiCTh BIpHUX BIAMOBIIeH BU3HAUYA€ KUTKICTh OTPUMAHUX
Oaris.

JlaGopaTropHa podora Ne 7
BU3HAYEHHSA BHYTPILIHIX PE®JIEKCIB

06 ekm Oocniorncenvy — eDeKT BUHUKHCHHS BHYTPIIIHIX pedeKciB pyaHHX
MIHEpaJiB y BIIOUTOMY CBITJII.



Ilpeomem oOocnidscenv - METOAUKAa ONTUYHOI  JIArHOCTUKH BHYTPILIHIX
pedIiekciB pyAHUX MIHEpaTiB y BiIOUTOMY CBITIIL.

Mema pobdomu — 3acBOITM CYTHICTb Ta (OPMHU NPOSBIB YITKO BUPAKEHHUX
BHYTPIIIHIX pe(IeKciB, HABYUTHUCS OL[IHIOBATH iX IHTEHCUBHICTh Ta KOJIpP, a TaAKOX
BUJIUISITH CEpeJl CYNPOBOKYIOUUX Ta MOOIYHUX SBHILL.

3ae0annsa — BUBUMATH BHYTPIIHI peQEKCH MPO30PUX Ta HAMIBIPO30PUX
3a0apBJICHUX MIHEpaliB y aHIUIipax €TaAJIOHHOI KOJICKIlIl; HABUMTHUCS OIIHIOBATH iX
IHTEHCUBHICTb, KOJIIp Ta BIAPI3HATU Bl SBUIL aHI30TPOIii B MiHepajax, A€ BOHA
YITKO BUPAKEHA.

BuytpimuiMu peduiexkcamu (nami — BP) Ha3uBalOThCS SIBUILA MPOCBIYYBAHHS
PO30pHUX, HAMIBIPO30PUX Ta CIa0KO MpPOCBIYYyBaHUX MiHepaiiB. B anuutipax BP
BUSIBJIIIOTBCS 32 JOTIOMOTOI0 MPOMEHIB, 10 MPOHUKAIOTh YCEPEIHWHY MIHEpaly Ta
BIIOMBAIOTHCS HAa3aJ[ BiJl HOro BHYTPIIIHIX I'paHel, CTIHOK TPIIIMHOK a00 MeX 3epeH.

BP — nyxe BaxJMBa JIIarHOCTUYHA O3Haka O0araTbOX pPYyJHUX MIHEpaiB 3
koedimienrom BigoutTs R mo 40 % (mpu Benumkux 3HadeHHAX R BP He
IPOSIBIISIETHCSA).

BP moxHa 1mo0auuTH TpPU KOCOMY CBITJI, 110 BHUHUKAE TPH 30BHIIIHBOMY
OOKOBOMY OCBITJICHH1 a00 B CXpelleHUuX Hikoisax. Huxye oxapakTepu3zoBaHO OUIbII
YHIBEpPCAIBHHIA — JAPYTHHA CIIOCIO KOCOTO OCBITJICHHS, KU MOYKHAa BUKOPUCTATH 3
o0'ekTBaMu ycix 30utbmIeHb (Bix 4,2 no 35* Ta Ouible), He3aIeKHO BiJl iX poOodoi
BIJICTaH1 Ta pO3MIPiB 3€PEH, 110 JOCITIIKYIOThCS.

Iumanns 66i0H020 KOHMPOJIIO .

1) HamamroiiTe cxeMy BHHHUKHEHHS BHYTPIIIHIX peQeKCiB MPH KOCOMY
30BHIIITHBOMY OCBITJICHHI Ta MPU CXPEIICHUX HIKOJAX.

2) Big sikux BIaCTHBOCTEH MIHEPAJIiB 3aJIC)KUTh KOJIp BHYTPIIIHIX pedIieKkciB?

3) Skuii B3aeMoO3B'130K icHye MK BP Ta BIiaTIHKOM KOJIBOPY MiHEpany y
BIIOUTOMY CBITIi?

Ymoeu cnocmepizanna BP npu cxpewienux HiKoaax:

VY mepury yepry HeoOXigHO 3a0e3neunTu CuiIbHE OCBiTieHHs. lle mocsiraerbes
YITKAM PETYIIOBAHHSM IIOJOKEHHS JIAMIIOYKH, BUJIYYEHHSM CHHBOTO (UIbTpPYy Ta
TPaHUYHO BIAKPUTOIO amepTypHoio miadparmoro. Crocrtepiratd ciifi y TMOBITPI,
KOPHUCTYIOUHCh 00'€KTHBaMU OYIb-IKOTO 30UIBIICHHS, BUOIP SKOTO 3aJCKUTh TIIBKU
BiJl pOo3Mipy 3€peH, M0 MOCTIKYIOThCA. [Ipu apiOHMX po3Mipax PEeKOMEHIYETHCS
npUKpUTH Aiadgparmy nois 30py. CyBope cxXpelieHHs HIKOIIB He 000B'a3koBe. bbb
TOTO, JTOMYCKA€ThCS BIIXWICHHS PYKOATKH Tojspu3aropa Ha +/- 20° Bim 90° —
3aJIe)KHO BiJ HaWOUIbII Bpa3nuBoro nposisy BP. Tlo 3akinyeHHI0 poOOTH MOYaTKOBE
TTOJIOXKCHHSI CXPEIICHUX HIKOJIIB CJIiJ] BITHOBHUTH.

Jlabopamopne o6raonanna: pynHo-noisgpu3amniiai mikpockormu [TOJIAMP-
312, AJIbTAMI TTOJIAP P-312

Ilopaoox eukonanusa pooomu:

1. Tlpu mepriomMy 3HAWOMCTBI 3 BHYTPINIHIMU peduiekcaMyd B aHIITI(1 CIif
BUKOPHUCTATH CMOCIO KOCOTO OCBITJICHHS 30BHINIHIM JDKEpENIoM cBiTia. J[ims mporo
CJiT BUKOPHUCTATH 00'€KTHUB 6* Ta BCTAHOBUTH aHILII(] 3 AKMM-HEOY1b MTPO30pHuM abo
HaIBOPO30pHUM, aje HEOAMIHHO 3a0apBIIEHUM Ha MPOCBIT MIHEPAJIOM — MaJlaXiToOM,



a3ypuTOM, KIHOBap't0, aypUIIrMEHTOM Ta T.N. BUIyduBIIM MaTpoH 3 JTaMIOYKOIO Ta,
OCBITJIIOIOYM aHIUIi( 3BepXy Ta 300Ky, 3HAWAITH 3BUYAWHMU (3€JICHUM, CHUHIH,
YepBOHUM, KOBTHM 1 T.I.) KOJIp MIHEpaay MiJ MIKPOCKONOM, SIKHI 1 BiINOBinae
e(dexTy Ta KoJbopy Woro BHYTpilHIX pediekciB. I1icias nboro nmoBepHiTH JaMIOUYKY
Ha MICLI€ Ta BIIHOBITh HOPMaJbHE OCBITJIICHHS. Y MOJAJIBIIOMY HOro MOpyuyBaTH He
CII.

2. He 3nimarouu aHuurigpa 3 BUOpaHUM MIHEPAJOM, MOPIBHANWTE HOro BIATIHKH
IIPU OJTHOMY HIKOJI1 3 KOJIbOPOM BHYTPILIHIX pediiekciB. BoHM NOBHHHI 10NOBHIOBATH
OJIMH OJTHOTO Yy YaCTHHI CIIEKTpa, U0 MOXKHA MOOAYUTH: YEPBOHA HA MPOCBIT KIHOBAP
Mae OJJaKUTHUH BIATIHOK Y BIIOMTOMY CBITIII, CUHIN a3ypUT BUTJISAAE POKEBUM 1 T.1I.

3anuiniTe Bamli BpaXeHHS MPO BHYTPIMIHI pedieKCH Ta BIATIHKK KOJbOPY VY
BIIOMTOMY CBITNII 70 3ommTa. [Ipu mojanbiioMy BUKOHaHHI poOOTH KOpHUCTYHTECS
TUTBKH METO/IOM criocTepiranus BP y cxpeimeHnx HiKOJsX.

3. Ilepernsubre BHYTpIIHI pediekcH y MIHEpallaX €TaJOHHOI KOJICKIlll, SKUM
BJIACTHBI CYLUIbHI (CUJIbHI) BHYTpIlIHI pediIeKcH — CIOYaTKy He KOJbOpPOBi (KBapil,
KaJbIUT, 0apUT), a MOTIM 1 KOJIBOPOBI (MalaxiT — 3€JeHi, a3ypuT — CHHI; LICENIT,
CUJICPUT Ta aypUIIIrMEHT — KOBT1, OypOBaTO-KOBTI; pealibrap Ta KylnpuT — YepBOH1).

5. [Ipu cnocrepiranHi CUJIbHO aHI30TPOMHUX MIHEPAJIB J1aHOI TPYNH (KaJbIUT,
CUJICPUT, MajaxiT, a3ypuT) 3HAWAITh OyJb-SKe TOJOKEHHS iX I[OoracaHHs Ta
BIICBHITHCSI, 1I0 B 1IbOMY MojoxkeHHI BP Takoxx mpoOpe BumHOo. 3amam'ataiiTe mei
BUpiIaNbHUNA 3axiy BiapisHeHHss BP Big edexrty anizorpomii. [lepermsgatoun
€TAJIOHU 3 TYCTUMH KoJibopoBuMH BP, He 3a0yBaiiTe mopiBHIOBATH iX 3a0apBIICHHS 3
BIJITIHKAMH KOJIbOPY Y BIIOUTOMY CBITJI1 IPH BKJIFOUSHOMY aHAII3aToOPI.

6. IlepermsaupTe BHYTpimIHI pedJekcH y  IHTEGHCUBHO  3a0apBJIEHUX
HaIBIpO30pux MiHepariB — chanepury (Oypo-KopudHeBi), KiHOBapi (pyOiHOBO-
YEpBOHI1), TIAPOTETUTY (KOBTO-Oypi), BoNIb(paMiTy — THOOHEPUTY (U4EepBOHO-OYp1I).
Ockinpku TyT BP MaroTh He cyIiabHMIA, a HEPIBHOMIPHO-TUIIMYBATHI XapakTep, TO
iX chmig mykaTd y 3€pHaX 3 TpPINUHKAMU, BUOOTHKAMHM Ta BEJIMKUMH IIOPAMH,
HEPETIISIAt0YH JIJIs IIbOTO K MOXHa OUIBINY KUIBKICTh 3epeH. IlopiBHsiiTe komip BP
IpU BKJIIOYCHOMY aHaji3aTopl Ta BIATIHOK KOJBOPY Y HUX MIHEPAB MPH OJHOMY
Hikoji. [Tam'staiite, mo BP Mo)Ha CyTT€BO MOCHUIIUTH, CIIOCTEPIral0uu iX B iMepcii
(;maboparopna po6ota Ne9).

7. Cxknaniteb 36im npo pooomy.

BucHOBKHM CBOiX crocTepexeHb Ta Bpa)XeHb 3a IMyHKTaMU 1-6 1is KOXKHOrO 3
MEPerTHYTUX MiHEpa IMiB 3allUIIiTh 0 30IINTa, 3BEPTAI0YH yBary Ha 4 0COOJIMBOCTI:
IHTEeHCUBHICTH (CyLUIbHI a00 uisiMyBaTti) Ta komip BP, 3abapsienns BP y nopiBHsHHI
3 BIATIHKOM KOJIbOPY MIPH OAHOMY HIKOJIi, HAIPUKIHIIL, JJI aHI30TPOITHUX MIHEPAJIIB —
MOETHYBaHHS KOJIbOPIB aHI30TPOIIIi TIPH ,,HIK.+" Ta KOJBOPY BHYTPILIHIX pedIIeKciB.

Jcepena moxcaueux nomunox:

— OKpIM CyMimIi KOapopiB aHi3o0Tporrii Ta 3a0apsiernas BP, 3a BP Mmoxyts Oytn
MPUHHATH OJAKWTHI Ta HE KOJBOPOBI OJIWCKH BiJ CTOPOHHBOTO (y T.4. JACHHOTO)
JpKepena CBiTJa, 0 BHHUKAIOTh Ha KPOMKaX MOAPSIIIH, O0PO3HH, OUIS MEK TBEPIAHUX
MiHEpaiB, 10 Pelbe(HO BUCOYATH;

— HE CcJIiJ Takox npuiiMatu 3a BP sickpaBi paiinyxHi (,,ipu3ytoui") OIUCKH, 1110



MPUYPOYEHI /10 TPIIIMHOK Ta BHYTPIIIHIX BIJKOIIB 3€pEH MIHEPAJIIB, 10 TPOCBIYYIOTb.
Konmponwni 3anumanna.
1) TlepepaxyiiTe OCHOBHI BHMOTHM JO pETYJIIOBaHHS OCBITICHHS LIS
cnocrepirands BP y cxpenieHux HIKOJSX.
2) Ha3zBith sikicHI rpajallii iIHTEHCUBHOCTI 1 Koabopy BP.
3) Sk Bipi3HUTH KOJIBOPH aHI30TpoIIii Bij 3a0apBieHHss BP?

Kpumepii ouyinweanusa nabopamopnoi pooomu:

['onoBHMM KpHUTEpiEM OLIHIOBaHHS JilabopaTOpHOi pOOOTH € MpaBUIIbHA
JIarHOCTHKA BHYTPIMIHIX peQUIeKCiB pyAHUX MIHEpaliB y BigOuromy cBiTial . B
IpoIIeci 3aXUCTy JabOpaTOpHOT pOOOTH 3100yBay BUIIO1 OCBITU OTPUMYE 5 3alUTaHb 3
nepesiiky KOHTPOJIbHUX 3anuTaHb. KiTbKICTh BIPHUX BIJNOBIJCH BU3HAYA€ KUIBKICTh
OTpUMaHUX OaiB.

JlaGopaTopHa podora Ne§
BU3HAYEHHS TBEPAOCTI MIHEPAJIIB

06" ekm 00cnidcenb — SIKICHI Ta KUTHKICHI METO/IM BU3HAYCHHS MIKPOTBEPIOCTI
PYJIHUX MIHEPAIIB.

Ilpeomem oOocniosyceny - MeTOAMKA BU3HAYEHHS MIKPOTBEPIOCTI PYIHUX
MiHEpajiB y BiIOUTOMY CBITJII.

Mema pobomu — OBONONITH SKICHUMH 3aco0aMH BHU3HAYEHHS BITHOCHOT
MIKPOTBEPIOCTI PyAHUX MIHEPAIIIB.

3asoannsa — OCBOITH TPU MPOCTIMINX METOAM BU3HAYEHHS BITHOCHOI TBEPIOCTI
MiHEpasiB — APAMaHHSIM TOJIKAMH, 32 SKICTIO IMOJIPOBAHOT MOBEPXHI, MEPEMIIIICHHIM
CBITJIO1 KaliMU TIpH TMigiiMaHHI TyOyca MIKpOCKOITY.

TepaicTe MiHEpalliB — Jpyra 3a 3HAUYEHHSIM JIarHOCTMYHA O3HAKa ITiCIs
BiZIOMBHOT 3/1I0HOCTI, OCKUJIBKM 1 BOHA MiAJA€THCS KUTBKICHOMY BHMIPIOBaHHIO (IIst
BU3HAYCHHS MIKPOTBEPIOCTI BAABIIOBAHHAM ajiMa3HoI mipamiaku — [IMT-3).

JlpsimaHHs MITHOIO Ta CTAJIBHOIO TOJIKAMH J03BOJISIE€ PO3IUIMTH MIHEpaIH HA TPU
Ipynu BiTHOCHOI TBEPJOCTi: HHU3BKOI TBEpAOCTI (,,M'IKi") — IpsAMAIOTHCA MITHOIO
TOJIKOIO; CePeIHbO1 TBEPAOCTI — HE APSMAIOTHCS MITHOIO, ajie APSNAlOThCS CTATLHOIO
TOJIKOI0; BUCOKO1 TBepHOCTi (,, TBepai") — oOoma ToJIKaMH HE IpsmatoTbes Mexi
MOMIXX Ha3BaHWMU TPymHaMu 3a IKanor Mooca CKIafaroThk, Npuoimu3Ho, 3 1 5 Gaiis.
["'07OBHUM TYT € OCBOEHHS TEXHIKH JIPSTIAHHS.

Iumannsa 66i0H020 KOHMPOIIO.

1) Ha3BiTh BUMOTH JIO 3aTOYYBAHHSI T'OJIOK.

2) Tlin skuMH KyTaMu CITiJi TPUMATH TOJIKY MPHU JPSTaHHI Ta y SKOMY HampsMi
nepemintyBartu ii?

3) [NosicHITh MPUYHMHM 3'IBJICHHS YOPHOT Ta CBITJIOT KaliM Ha KOHTaKTi MiHEpaIiB
PiI3HOT TBEPAOCTI.

Jlabopamopne obnaonannsa: pyaHo-nossipusaiiiai mikpockornu ITOJIAMP-



312, AJIbTAMI ITOJIAP P-312, mikpoTtBepnomerp [IMT-3

Ymoeu cnocmepizanna ma nopaoox eukonanusa pooomu:

1. Ilepen moyaTkoM poOOTH 3aTOUITh TOJIKM HA HAXKIAUYHINA IIKYpLi (AiCTaHbTE ii 3
KIOBETH) Ta MEpPEeBIPTE MiJl MIKPOCKOIIOM NMPABUJIBHICTh 3aTOYYBAaHHs (KIHYUK TOJKU
MOBUHEH OYTH JOCTATHHO TOCTPUM). BIAUKCTITH KJIANTUKOM Nanepy KIHYMK FOJKH BiJ
YaCTOK HAKJAYHOTO MOPOIIKY, [0 MPHIUIUIA A0 HHOTO. BUKOpHCTOBYITE 00'€KTHBH 3
BEJIMKOIO po0oYor0 BifcTaHHIO B 6-18 mMm (4,2%, 6%, 10%). He HaHOCITh TJIMOOKUX Ta
JOBTUX OOpPI3JI0K, JOCTATHHO 3AJMIUUTH LITPUX AOBXKHUHOIO He Ounbiie 1-2 mMm. Ilpum
JpAMaHHI HAXWIISIATE TOJIKY B O1K EpeMILeHHs i onTUMalbHUM KyToM 40-60°.

2. [IpokpeciiTh MIJHOIO TOJKOK MIHEpadd ETAJIOHHOI KOJEKIil 3 HHU3bKOIO
TBEPAICTIO: MOJIONEHIT, KIHOBap, raneHiT. [IoBTOpITh L1 omeparii MmonepeMiHHO —
CHOYaTKy MiJHOIO, a TMOTIM CTaJBbHOIO TOJIKOI0 Ha MiHepandaX CepeIHbOi TBEPHIOCTI:
KaJIBIIUTY Ta 1HIIUX KapOOHATaX, XaJIbKOMIPUTY, ChaliepuTy, MIIPOTUHY.

3BepHITh yBary, 1o MiJHA TOJKa iX HE Jpsmae, aje 3aluIIac JIyCKH Mili B
TpilllUHAX, SKi MepeTHHae, OOpi3AKax, sSMKax Ta BeNUWKHX mopax. [Ipm momambrmx
neperisgax aHnui@iB i Caiid MOXKHA MOMMJIKOBO HMPHUIHATH 3a CAaMOPOJAHY Mijb.
[Ticns waHeceHHs OOPI3AOK CTAJIBHOIO TOJKOK PO3TISHBTE TMOAPSIIUHU  Tij
oO0'ektuBamu 10* abo 35*. [lpu Takomy crmocTepiraHHi MOKHAa MOOAYUTH, TIO IO
Kpasix OOpi3aKH, IO HAKpECJIeHa, BHUCOYAThCS BAJIMKH TIOPOIIKY MiHepaty, M0
BUINIPOOYETHCST HA TBEPJICTh. Y MojaibiioMy (JlabopaTtopHa podora Ne 9) Takuii
MOPOIIIOK JTOCHIIKYETHCS B MACISHIN 1MepCii AJIs BUSIBJICHHS BHYTPILIHIX peIIeKCiB.

[Ticnsa omepartii 3 MiHepajJlaMHU CEpPEIHbOI TBEPJIOCTI CIIPOOYHTE MPOKPECIUTH
CTQJIBHOIO TOJIKOI0 MIHEpaIM BUCOKOI TBEPAOCTI — KBapll, XpOMIT, FT€MaTHUT, MIPUT Ta
MarHeTHT, 100 BIEBHUTUCS Yy BIJICYTHOCTI J1i Ha HUX CTajdbHOI Toiku. [Ipu npomy
3BEpHITh yBary Ha OCOOJMBY MOBEJIHKY MarHeTUTy, Ha SKOMY CTaJbHa r0JIKa 4acTo
3ayiiiae moMmiTHU# ciifg. Ha3zBaHny 0coOMMBICTh BUKIMKAHO MPOMDKHUM 3HAYEHHSIM
TBEPJOCTI MarHeTuTy (5-5,5 3a mkamor Mooca), Ha SKOMY TBEpJa CTajb 3aJIUIIAE
CJIiJI, @ MEHII MiI[Ha — Hi.

3. Ilpm BuKOHaHHI JaHOi YaCTHMHH JAOOPaTOPHOI POOOTH JIO3BOJISETHCS
KOPUCTATHCS TUIBKH €TAJIOHHOIO KOJIEKIIIEID TBEPAOCTI MiHEpalliB, 100 YHUKHYTH
IICYBaHHs TIOBEPXH1 aHNUII(IB 1HIMX KoJyieKiii. [Ipu mpoMy HEOOXigHO mam'sTaTw
OCHOBHI JpKepesia MOMUJIOK: HEeTPaBHIIbHE 3aTOYEHHS TOJIOK; IY)KE IMOJIOTHI HaxXWiI
npu apsimandi (15-30); Opynny mnoBepxHio aHnutipy, Ha sAKiii Oynb-iKa TroJyika
3QJIMIIIA€ TIOMIJIKOBUH CJIiJT; TOJIKHM 3 YaCTKaMHu a0pa3uBy, 110 3aJIMIIAE CJIiT HABITh HA
TBEpAMX MiHEpaslaX. 3alulliTh Mepeik MiHepaTiB, 10 BUMIPOOYBAaHO TOJIKAMH 3a
TpbOMa IrpynaMu TBEPIOCTI IO 30LIUTA.

4. BuKOpUCTaHHS TOJIOK OOMEXKEHO KOPOTKOIO poOOUYOI0  BiJICTaHHIO
o0'ektuBa 35* (mpubau3no 0,5 MM), BOHO HEMOXKIIUBE 3 IMEPCIHHUMU 00'€KTUBAMHU.
BuxopurcTaHHs iX BUKIIOYAETHCS 1 IPU MaJIuX po3Mipax 3eped (menme 1-0,5 mm). ¥V
TaKUX BUIAJKAX CJIiJ] BAKOPUCTOBYBATH J[BA IHIIUX CIIOCOOM.

5. BuzHaueHHs TBEpPAOCTI 3a XapaKTepOM MOJIIPOBAHOT MOBEPXHI 3aCHOBAHO HA
Pi3HIM MOXJIHMBOCTI MIHEpaJIiB CHOPUMMATH TOJIPOBKY 3aJ€KHO BIA PALY
BJIACTUBOCTEH, y MepITy Yepry, — BiJl TBEPAOCTI. Y 3B'I3KY 3 IIUM TBEPJi MiHEpaH,
10 penbe(HO BUCOYATh HAJl MEHII TBEPAUMHU Ta M'SKHMHU, 9aCTO MAalOTh LIOPCTKY



(MIKpOsSIMYaTy) MOBEPXHIO Ta OTOYEHI TEMHHMMHM, Mail’ke YOpHUMM Kanmamu. Jliis
O3HAMOMJICHHSA 3 IUMH SIBUIIAMH TIEPETTIIHbTE B €TAJIOHHUX KOJEKUiAX ,,Jledexra
anuutii", ,,BinOuBanbHa 3110HIcTE" Ta ,,Koiip mMiHepaniB" aHnutipu 3 MOPCTKUMHU
3epHAMU MIPUTY Ta AapPCEHOMIPUTY cepel Ao0pe BIAMOJIIPOBAHUX arperarinB
XaJIbKOIIIPUTY, TaJIEHITY, TETPACAPUTY Ta XaJIbKO3UHY. 3a(iKCyHTE y 30IIHUTI CBOE
Bpa)XeHHs BIJ] PI3HULI Y TOJIPOBIIL.

6. Bu3HaueHHs BIIHOCHOI TBEPJAOCTI MIHEPAJIB 3a CBITIOK KaiMOIO, MIO
BUHUKA€E HAa KOHTAKTI OJM3bKUX 3a TBEPAICTIO MIHEpaIiB, 3aCHOBAHO Ha ii 3MIIICHH] y
01k OUThLI M'SIKOTO MiHEpaly MpH miiiiMaHH1 TyOyca mikpockona. He auBnsuuch Ha
0OMEKEHI MOXJIMBOCTI IIbOTO METOJ]ly, BIH YaCTO BHUSBISETHCA TUIBKM OJHUM IMpHU
J1arHOCTHUII ApiOHMX BKIIIOYEHBb HEBIJOMOTO MIHEpANy y BIIOMOMY 1 TOMY BUMAarae
OCBOEHHSI.

7. YMOBH CHOCTEpiraHHs CBITJIOi KaiiMH, y TEpIly 4Yepry, BH3HAYAIOTHCS
BIAMIHHOIO SIKICTIO TOJIIPOBKM Ta YITKWM, IIUTbHUM NPUMUKAHHSIM MIHEpaTiB, IO
NOPIBHIOIOTHCS 32 TBEPAICTIO. Jlnsi 30UTbIIEHHS BUAMMOCTI KaMU CIHiJl 3JerKa
NPUKPUTY amepTypHY Ta TOBHICTIO 3aKpPHUTH IMONBOBY miadparmy. CrocrepiraHss
Bectu 3 o0'ektuBoM 10*. TloBenmiHKy CMYKKH CHiJl IEPEBIPATH K MIIHOMOM, TaK 1
OITyCKaHHSIM TyOyca, ajie BUCHOBKH TPO TBEPAICTh MPUIMATH 3aBXK/IU 32 OJHUM 3 IIHX
NepeMillleHb, BUKOPUCTOBYIOUH IPABHIIO, TIPO SKE HAEThCA y I.6.: MpHU MimidMaHHI
TyOyca MIKpOMETPUYHUM TBUHTOM CBITJIa CMYKKa MEPEMIIIYEThCS A0 OUTBIIT M'SKOTO
MiHEpay.

8. 3HalaiTh CBITYy KalikMy Ha KOHTaKTI TaKUX Map MiHEpaTiB MEPEeTJSHYTUX
paHillie eTAIOHHMX KOJEKIM, BUKOPUCTOBYIOUU IJIs Il€l METH TUIbKM aHILIipu
BUCOKOi SKOCTi: TemMaTuT (y T.4. MaApTUT) — MArHETUT, cdalepuT — TaJICHIT,
XJIBKOMIPUT — cQajaepuT, XaJdbKOIIPHUT - TAJICHIT, 30JI0TO — XaubKomiput. [lpu
CIIOCTEpIraHH1 MalTe Ha yBa3i, 10 HA KOHTAKT1 HE KOJbOPOBUX MiHEpaliB (reMaTHT,
MarHeTut, cdagepur, TaJCHIT) KaikMa Mae OumMH KoJip, a y TPUCYTHOCTI
KOJILOPOBOI'0 MiHEpaidy BoHa 3a(apOOBy€eThCS.

9. Cxmanite 36im npo po6omy. BUCHOBKHU CBOiX CIIOCTEPEKEHb Ta BPaKCHB 3a
MyHKTaMH 2—8 I KOKHOTO 3 TMEPErITHYTHX MiHepa IiB 3alMImiTh A0 3ommuTa J{is
KOXKHOT TIapy MiHEpaliB CJij 3alucaTH, sSIKWi 3 HUX Outbml TBepauid (,, T miputy >
apCEHOMIPUTY 1 T.I1.).

Konumponwvni 3anumanns:

1). SIxi HOMUIIKM MO>KJIMBI TIPY BU3HAUCHHI TBEPOCTI APSIIAHHIM?

2). YoMy OLIBIIT TBEP/I MiHEpAJIM OTOYCHI TEMHUMH KaiMaMu?

3). I1po 110 roBOPUTH MUPOKA KaiimMa?

4). Yomy mpum mimiiiMaHHI TyOyca CBITJIa KaliMa MEPEeMINIye€ThCS JO OLIBII
M'sikoro MiHepany? [liqTBepauTh 11e MpaBUIO CXEMOK BUHUKHEHHS KaliMU.

Kpumepii ouinroeanns nadvopamopnoi pooomu:

['onoBHMM KpuTEpiEM OIIHIOBaHHS JlabopaTopHOi pOOOTH € TpaBUIIbHE
BU3HAYCHHS TPYNU TBEPAOCTI pPYAHUX MiHEpaliB y BimOuTomy cBiTii . B mpormeci
3axycTy JabopaTopHoi poOOTHM 3100yBay BHUILNOI OCBITH OTPUMYE S 3alUTaHb 3
TepesiKy KOHTPOJbHUX 3amuTaHb. KiIbKICTh BIpHUX BIATOBINEH BH3HAYa€ KUIBKICTh



OTpUMaHUX OaiB.
JlabopaTopHa podora Ne 9

BU3HAYEHHS O3HAK PYJHUX MIHEPAJIIB Y IMEPCII

006 ekm 00cnioxncenb — IMEPCIHUI METOJ] AOCIIKCHb BIACTHBOCTEH PYIHUX
MIHEpaJIiB y BiIOUTOMY CBITIIL.

Ilpeomem oOocnidxcenv - METOAUKA ONTUYHOI JIIarHOCTUKU BJIACTHBOCTEH
PYIHUX MiHEpaJliB B IMepcii y BIIOUTOMY CBITIIL.

Mema po6omu — BUBYNTH IOCUICHHSI ONTHYHUX BIACTHBOCTEN Ta KOHTPACTIB y
iMepcii B MOPIBHSAHHI 31 CIIOCTEPIraHHIM Y MOBITPI.

3aed0annsa — OBOJONITH 3aXOJJaMU CIIOCTEPITaHHS 3 IMEPCIEI0: TOPIBHATH Y
HOBITP1 Ta Macil CTymiHb MposBieHHS AR, ABOBAOUTTA, aHi3oTpomii Ta
BHYTPILIHIX pedieKciB y MiHepajax 31 clla0KUM NpPOSBICHHSIM IUX BJIACTHBOCTEH
IpH CIIOCTEPIraHH1 y MOBITPI*

VY nmonepeanix 1abopaTopHUX poOOTaxX yCi ONTHYHI O3HAKU MIHEpasiB HABMUCHO
OCBOIOBAJIMCH y CHPOIIEHUX YyMOBax — y IMOBITP1 Ta Ha MPUKJIAaX €TAIOHIB 3 YITKO
BU3HAYCHUMH BIIACTUBOCTSAMH. Y DPEaNbHUX OOCTaBHHAX JOCITIIHUKY MPHUXOIUTHCS
MaTH CIpaBy 3 O3HAKaMH, IO BUSABIAIOTHCS JOyXe cla00, TOMYy BOHH Uepe3 I
MOKYTh OYTH HEMPaBUIIBLHO OLlIHEH1 a00 30BCIM MPOIYIICHI.

BumnpaButu 1ie cTaHOBHUIIE MOXHa 3a JOMOMOIOI0 IMEpPCIMHOIO cepeaoBHIlA
(kegpoBe Macjao 3 TIOKAa3HUKOM TepelomyieHHS 1,5), sike MICTUThCS TMOMIX
00'€eKTUBOM 1 aHILIIPOM Ta CYTTEBO 30UIBIIYE PO3ALTIOBAIBHI MOXKIMBOCTI PYIHOTO
MiKpockoma. BukopucTaHHs Maciia 3HWXKY€E 3HaueHHs R 1 3MiHIO€ BIATIHKH KOJIBOPY
MiHEpaiiB, ajie IPH [bOMY PI3KO 30UIBIIYIOTHCS ONTHYHI KOHTPACTH 1 TOMY 3pPOCTa€
cpudHATTS ARy, (3 +/- 5 no 2%), Habarato kpaiie BHIHO JBOBIIOUTTS Ta
aHI30TPOIIII0, aje OCOOJMBO TOCHIIIOETHCS MPOSB BHYTPINIHIX pedIIeKCiB, K1 4acTo
30BCIM HE ITOMITHI Yy TTOBITPI.

Iumannsa 66i0H020 KOHMPOIO.

1) Yomy B imepcii R 3HmKy€eTHCS?

2) J17s1 90ro BUKOPHUCTOBYETHCS CIOCTEpIiraHHs B iMepcii?

3) Ski peuoBMHM MOXYTh 3aMiHUTH KenpoBe Macio y poii iMepcidHOro
cepenoBuIna?

4) SlkuMu 30BHINTHIMHU TTOKa3HWKAMH Ta O3HAKaMH BIiIPI3HAIOTHCS IMEpCiitHi
00'eKTUBH?

Ymoeu cnocmepizanns 6 imepcir.

OO6'exTHBY 17151 MacsHOT iMepcii BiI3HAYEH] HA OMpaBax YOPHUM a00 YEPBOHUM
mackoM. BoHu MaioTe ayxke KOpoTKy poOody Biactanb (komo 0,5 mMm) i Tomy
BUMAararTh 00€peKHOTO HABEJACHHS Ha PI3KICTh. [[71s cmocTepiraHHs y MOBITPi BOHU
HE 3J1aTHI.

1. ITpu BUKOHAHHI 3aBAaHHS 1 BUOEPITH 31 3BUUaiftHUM 00'ekTrBOoM 10* 3epHO ab0
7IBa KOHTAKTYIOUHX 3epHa 0€3 MOAPANHH Ta IHIHX 1e(PEeKTIB. YCTaHOBITh MIKPOCKOII
BEPTUKAIBHO, NIIHIMITH TYOYC, 3HIMITh 00'€KTHUB.



2. Bi3pMiITh IMepciiiauil 00'extuB 20%, mepeBepHITh HOro (PPOHTAIBHOIO JIIH3010
JOTOpH Ta TMOJNOXKITh HAa Hel Kpalio KeapoBoro Macia. [lIBumko mepeBepHITH
00'eKTUB (PPOHTATBHOIO JIIH30I0 BHU3, 1100 HE IATH KpaIljl PO3TEKTUCS Ta BCTAHOBITH
00'eKTUB Ha TYyOYCI.

3. Cnocrepiratoun 300Ky, 00€pekKHO OMYCTITh O0'€KTUB O 3ITKHEHHS Kparuii
Macja 3 MoBepxHew aHuulida. JuBIsyuCh y OKyJIsp OTpUMANTE YiTKE 300paKeHHS.
O0epexxHO UEHTpyHTEe O00'€KTUB Ta MOYMHANTE CIHOCTEepiraHHsA. AmNepTypHY
niadparMy MOXHa 3JIeTKa NPUKPUTH, AladparMa moJs 30py 3aKpUBAETHCS MpU
MaJIoMy pO3MIpi 3epeH, 0 AOCIIIKYIOThCS.

4. He pekOMEeHIy€eThCsI KOPUCTYBATHCh OUTBIN CHIbHUMU 00'ekTuBamu (50%, 95%)
70 TOBHOTO OBOJIOJIHHSA 3axojgamMu poOotu 3 ob0'ektuBom 20*. Ilpu wnpomy
nam'ataiite, MO B OO0'€KTHBAaX 13 CWJIBHUM 30UIBIICHHSIM 3pOCTa€ EJiNTUYHA
noJisipu3allisi 1 TOMY iX Kpalle HEe BHUKOPUCTOBYBATH JUJISi OLIHKM aHI30TpoOmii y
CXpEIIEHUX HIKOJISX.

5. Ilicnsa 3akiH4ueHHS poOOTU Tpebda MpOoTepTH (PPOHTANBHY JIH3Y BAaTKOIO abo
CMYKKOIO (pi1aHei, 0 3MOY€Ha CIIUPTOM a00 GEH3MHOM, a MOTIM MPOTEPTH CYXOIO
bnanemro. TakuMm Ke YUHOM TPOTPITH aHMNUI], TMICIAS YOro Cii EHEPriiHO
BITYUCTUTH MOTO BIJ] TUISIM Ha CYKHI.

IHopaook euxonanns pooomu:

3aBnaHHs BUKOHY€TbCA Ha JBoX aHnulidax. Ilepma wactuna — 3 aHnutigom
BHUCOKOI SIKOCTI 3 €TaJOHHOI KoJIeKIii 1o poOiT Ne 3-7. Jlpyra yacTuHa — 3
JOCJTJDKEHHSIM TIOPOIIKY MiHEpaliB — y aHIuIi(]i, 0 BUAAETHCS BUKJIAAA4YeM , 1100
YHUKHYTH 3HEITKO/KEHHS MpernapaTiB OCHOBHUX KOJEKIIIH.

1. BuBYiTh KOMIUIEKC ONTHYHMX BJIACTHUBOCTEM 13 Tap KOHTAKTYHOUHX
MiHEpasiB, CIIOYaTKy y IMOBITpPi, @ MOTIM B iMepcii. [Ipu mopiBHSIHHI 3BEpHITH yBary
Ha 3HWKEHHsS R, 3MiHy BIATIHKIB KOJbOpY, MOCUJIEHHS ARgigy., JTBOBIAOUTTS,
aHI30TpOIIIi MpH ,,HUK.+" Ta BHYTPIIIHIX pedIIeKCiB.

[Tapu wmiHepamniB, 10 PEKOMEHAYIOTHCA 13 MEPETISHYTHUX paHilIe KOJEKIIIH:
KIHOBap—CTHOHIT,  TeMaTUT  (MapTUT)-MarHeTUT-TETUT,  LJIbMEHIT—MarHeTHT,
BOJIb()paMiT—KBapll, KOBEIIH-TETpacApUT ab0 XaJbKO3WH, XaJIbKOMIPUT—IIPOTHUH,
apCEHOMIPUT—IIIPUT.

[TomiueHi 3MiHHM BIAaCTUBOCTEH KOKHOTO MIHEpAJTy OIHIIITh y 30IIHUTI.

2. BuB4iTh MOCHJICHHS BHYTPIIIHIX PEQIICKCIB MPU CIIOCTEPIraHHI y MOPOIIKY Ta
B MAaCJIsSHIN IMepcii Ha OJJHOMY 3 TaKWX MiHepasiB 31 caabkuM nposiBom BP y moBiTpi:
CTHOHITI, 3a13UCTOMY cayepuTi, TCHAHTUTI, @ TIPU HASIBHOCTI 3pa3Ka 3 CepeaHbOIO
TBEPAICTIO 1 BOIb(PamiTi (yCi aHIILTI(U BUIAIOTHCS] BUKIIATAUEM ).

Jlst 1iiel metu BUOEPITH 3epHO a00 3pocTOK 6€3 AedeKTIB MONIPOBKH, a TIOTIM
neperasinpTe oro BP mpum cxpemieHux HIKOMSAX y Takidl TMOCHIIOBHOCTI: a) 3
ob0'ektuBoM 10* y moBiTpi, 6) mpu THX kK€ yMOBaX, aje MICIsS APSTAHHS CTATBHOIO
TOJIKOI0 — Y MeXaxX OOpO3HH 1 B MOPOMIKY (omucano y po6oti Ne 8), B) y MacisiHii
iMepcii — y 01k Big 60po3HH, T) y iMepcii — y 30H1 OOPO3HU 1 B TIOPOIIIKY.

3amuiniTe 10 30MIMTY CTYMiHb MpOosiBy Ta Kodip BP mms koxxkHoro eramy
cnoctepirans. [IpuiiMiTh Ha MalOyTHE TaKy rpajailiro Ta TEPMIHOJOTiO mposiBiB BP
JUIS J1arHOCTUKMU:



— 3a kosibopoM BP: He KOIbOpOBI, YEpBOHI, 3€N€Hi, CUHI, Oypi, BKIIOYAIOYU
KOBTO-0Yp1, )KOBTOrapsui 1 T.11.);

— 32 IHTEHCUBHICTIO (y 01K 3HMKEHHS): IOMITH1 y MOBITPI1 IOMITHI Y IOBITpP1 Ta B
MOPOIIKY HEMOMITHI y MOBITP1 MOMITHI Y Macii MOMITHI y Macjl Ta NOPOIIKY HEMAE
(BiACYTHI).

Konmponwni 3anumanns.

1) Jlo sikuxX 3HaYeHb MOKa3HUKA BIIOWTTS Ma€ CeHC BU3Ha4yatu BP?

2) Sk iy SKMX MiHEpaJiB MOXHA OTPHUMATH TOPOIIOK JJisi OliHKK BP?

3) Slki 3MiHU Yy TPOSIBIICHHI ONTUYHHUX BJIACTHBOCTEW MIHEpaliB BIAIOCS BaM

BIJIMITUTH B IMEPCITHOMY cepelOBUIII1?

Kpumepii oyinreannsa nabopamopnoi pooomu:

['onoBHMM KpHUTEpiEM OLIHIOBaHHS JIabopaTOpHOi pOOOTH € MpaBUIIbHA
JIarHOCTHKA BJIACTUBOCTEN PYyIHUX MIHEpaNliB y BIAOUTOMY CBITJII B IMEpCIiHOMY
cepenoBuii. B mporeci 3axucty mnaboparopHoi poboTu 3700yBay BHUIOI OCBITH
OTpUMY€E 5 3amuTaHb 3 TEpeniKy KOHTPOJbHHMX 3amuTaHb. KiIbKICTh BIpHUX
BIZIMIOBI/IeH BU3HAYAE KUIBKICTH OTPUMAHHUX OaiB.

JlaGoparopHui po6oru Ne 10 Ta 11

CHOCTEPII'AHHA JOITIOMI’KHUX O3HAK PYJHUX
TA HEPYJIHUX MIHEPAJIIB

06 ekm Oocnidrcenb — TOTOMIXKHI JIarHOCTHYHI O3HAKM PYAHHX MiHEpalliB y
BIIOUTOMY CBITJII.

Ilpeomem docniorcens - METOANKA ONTHUYHOI JIAarHOCTUKH TIOMOMDKHHUX O3HAK
PYIHHMX MIHEpATIB y BIIOUTOMY CBITII.

Mema pobéomu — HaBUUTHCS BUSABISATH JIOMOMDKHI O3HAKH IPHUCYTHI JCIKHM
MiHEpajaM Ta 3 JIOMOMOTOX0 iX BUAUISTH YCEPEAUHI MOAIOHUX IPYIT ITyKaHUW MiHEpaJl.

3as0annsa — 03HAOMUTHUCS 3 TPABIWILHUMH (POpMaMHU Mepepi3iB 3epeH, piI3HUMHU
TUTIAMH JIBIHHUKIB, CIIAMHICTIO Ta MAarHiTHICTIO MiHEPAJIiB, a TAKOXK 3 OCOOJIUBOCTIMHU
MOBEJIHKK y BIIOMTOMY CBITJII MPO30PUX HEPYAHUX MiHepaniB. s 1iei merm
CKOPHCTATHCS aHILTi(haMu MEePErNITHYTUX PaHillle eTATOHHUX KOJNEKIii (J1abopaTopHi
po6otu Ne 2-8) — BiIIOBITHO 10 TIEPETIKY MiHEpaIiB, IO PEKOMEHTYEThCS HUXKYE.

Ha ocHOBiI miectu o3HaK, MO Oyn0 OXapakTEpPU30BAHO BUIIE Ta MPOCTIMIHX
croco0iB X BU3HAYEHHS 3BUYAWHO BIA€THCSI BUSBUTH TUTBKU TPYIY 3 2-6 MIHEpAIiB,
mo MaroTh Onu3bki BmactuBocTi. [[06 BumimuMTH ycepenuHi mTomiOHOT Tpymnu
IIyKaHU# MiHepas, HeoOXiHa MoJaaTKoBa iH(pOpMaIllisd, Ky 4aCTO HECYTh JOTIOMIDXKHI
O3HAKH, MPUCYTHI JeSKUM MiHepanaMm. O3HaHOMIICHHS 3 TAKUMH O3HAKAMHU 1 CKJIAJIA€
MeTy i€l poboTu.

dopmu miepepiziB 3epeH BU3HAYAIOTH TaliTyC MiHEpalliB 3a THMH MPUHIIUAIIAMH,
mo 1 B mpo3opux nuripax. Bouu Bimomi 3 kypcy nerporpadii. ¥ mpoMy BiTHOIICHH]
Ty)Ke BHpa3HI Ta 3aciAyroByIOTh Ha TEPerjsj TMepepi3u IUIaCTUHYATHX Ta
Ta0JIUTYACTUX KPUCTAIUKIB 3aJ13UCTO1 CIIOAKU, MPU3MATUYHUX — APCEHOMIPUTY Ta



MapKa3uTy, KyOIYHUX — MIPUTY, OKTa€JPUUYHUX — MAarHeTUTy Ta MaptuTy. He meHm
BUpa3Hi (PECTOHYACTI, 30HAIBHO-KOJOMOpP(HI arperatd Te€TUTY, T1IPOTeTUTY,
MICUJIOMEJIaHY Ta MAHTAHITY.

[Ipocti ABIMHUKM, y TOMY 4YHCll y (opmi 3IpOYOK, JJACTIBYMHOTO XBOCTa Ta
HIII, XapakTepHi I cadioputry — pamenbcOepriTy, MONICUMHTETHYHI JBIMHUKH —
IUIsE MONIOJIEHITY, CTUOHITY, 3aJI3UCTOI CIIIOJIKM Ta CHEKYISPUTY (TapHO BUIHI Y
CXpEHIeHUX HIKOJSIX). Y 130TponHOro cgajiepury Taki ABIMHUKHU BUSABISIIOTHCS I10
penbedHiil TOBEpXHI 13-3a Pi3HOT TBEPIOCTI CYMIKHUX 1HUBIIB.

CrnaiiHicTh 3HaXOJIUTHCS 32 CEPIEI0 PIBHUX MapaliedbHUX TPILIMHOK, JTAHIIFOXKKIB
130MeTpUYHUX a00 TIUIACTMHYATHX KPUCTAIUKIB — BKIIOYEHb CTPYKTYp pO3Many
TBEPAMX PO3UYMHIB ILIMIHEl Y MAarHETHUTI, XaJbKOMIPUTY y canepuTi. Y KyOIYHOMY
TaJIeHITi, 31 CHAWHICTIO Yy TPhOX HaNpsAMKaX, il TPILMHKA JIOMOBHIOIOTHCS
XapaKTepHUMH TPUKYTHUKAMHU BUKPUIITYBaHHSI.

CyTTeBY JOMOMOTY Yy JIIarHOCTHUII MarHeTUTY 1 MIPOTUHY HAJa€ iX B3aEMOMIS 3
MAar”iTHOIO CTPUIKOI0. Jleski MiHepau, 0 YTPUMYIOTh ¢pi0iio (1monida3uT, MeTuT Ta
1H.), TYCKHIIOTb Ta TEMHIIIAIOTh Ha TPOTs31 5-15 CexyHJ mia BIUIMBOM CHUJIBLHOTO
CBITOBOTO MOTOKY (3).

OcobnmBe MicIle y psay JOMOMDKHUX O3HAK 3aliMaloTh 3aXOAHM CIIOCTEpITaHHs
npo30pHuX (HEPYIHUX) MIHEpaiB, Kl 3aBXK/IM MPUCYTHI y aHILTi(ax.

Ymoeu cnocmepizanna:

Hskyroun HuszbkoMmy koedimienty BinOutts (4-10) yci HepyaHi MiHepaiu
BUTJIAIAIOTh TeMHO-cipumu. Crif 3amam'siTaTH, MO0 TOYHA JIarHOCTHKA TaKUX
MIHEpaJiB MiJ PyJIHUM MIKPOCKOTIOM HEMO>JuBa. JIJIs 11l€T METH 3 €IMHOTO 3pa3Ka
PYIH CITiJT OJHOYACHO 3 aHILTIPOM poOUTH 1.

OnHak, K10 BIMOMUN MEPENIIK OCHOBHUX HEPYIHUX MIHEpasiB, 10 MPUCYTHI Y
pyai, TO BIAPI3HUTH iX y aHILTIPAaX MOXHA 3 BEJIIMKOIO JIOCTOBIPHICTIO. Y Oarathox
BUIIAJIKAX BOHU PO3PIBHAIOTHCA Yy aHnuridax kpame, ynMm y moiipax. OcHoBHa
nepeBara TaKoro CIIOCTEPIraHHS — MOXKJIMBICTh OQUWTH OJIHOYACHO yCi PYyIHI Ta
HEPYJIHI MiHEPAIIH, 1110 € BUKIIOYHO Y MPO30pHUX ILTidax.

Jlo o3HaK HAWOUIBII 4YITKOI PIZHHUIN TPO30pPUX MiHEpaTiB Yy aHIuridax
BITHOCATBCS: TBEPJICTh, IO BH3HA4YaeTbcs 3a peiabedom, HM3bKa R, ARG,
nBOBI1IOUTTS, Komip BP, kpuctanorpadiuni ocobiauBocTi (hopma 3epeH, CIaiHICTh),
naparenesuc. [Ipu BukoHaHHI 1i€1 poOOTH HE MPUITYCKAETHCA BUSHAUYCHHS TBEPAOCTI
TpSITaHHSAM TOJTKAMH.

Ilocniooenicms 6UKOHAHHA 3060AHHA

1. B annumidax, ge CyMiCHO IPHUCYTHI KBapIl Ta Oy/b-aKi KapOoHATH (KaJIbIIUT,
JIOJIOMIT, CHJIEPUT, MaJIaxiT), 3BEPHITh YBary Ha 3HW)KECHY BIIOMBHY 310HICTH KBapIY
BiTHOCHO KapOonaTy. He nuBnsuuck Ha many BenHUUHY ARascon. = 2-4%, pi3HHIIS
MDK HUMH BHCTYNA€ TyXX€ KOHTPACTHO 3aBJSKM BHCOKOMY 3HAUYEHHIO ARy,
(6inpme 30%).

2. Y nux xe anmnomidax, a TAKOX y Ipernaparax 3 MOHOMIHEpAJIbHUX arperarib
KapOOHATIB, OIHITH iX BHUCOKHHA €(EKT IBOBIIOWUTTS, 3HAWAITH IOJICHHTETHYHI
JIBIMHUKHA Ta TPIIUHKH CIIAMHOCTI 32 poMOOEIpOM, XapaKTEpHI IMepepi3u 3epeH y
dbopmi mapanenorpamiB, pO3TIsSHbTE OUIbII BUCOKUU penibed KBapiy BIIHOCHO



KapOOHATIB.

3. BHyTpimHi pedekcu SBISIOThH COO0I0 IHTEPEC MPU T1arHOCTUII 3a0apBICHUX
MPO30pHUX Ta MOJYNPO30pPUX MIHEpaJiB, TaK SK Y HEKOJILOPOBUX MIHEpAJIiB BOHU
OJIHaKOBO 1HTeHCHBHI. [lepernsiupre y 1bOMY 3B'I3Ky aHIUII(PU CyMICHUX arperaris
a3ypuTy Ta MalaxiTy, aypuIIrMEHTy Ta peaibrapy, Ski HOpU OJHOMY HIKOJI1
BUTJISAAIOTH OJTHAKOBO.

4. B annurigax 3 XpoMmiTOM, CEpell OJHAKOBO TEMHUX CEPIEHTHUHY Ta OJIiBIHY,
3BEpHITh yBary Ha OCTPOBKM TBEPJOTO OJIBIHY, IO 3BOJUTHCS Haa M'SIKUM
CEepIEHTHUHOM, KOTpPHUH 3aMillye OJiBIH. Y JaHOMY BHMAJAKy HEpPYAH1 MIHEpaiu
PO3PI3HAIOTECS 0€3 KIIOMOTY 3aBASKUM peibedy Ta 3HAHHIO iX MapareHeTHYHUX
BilHOCHH. B3arani 3HaHHsA TUMOMOpP(HUX acoliaiii MiHEpaliB y pyAax, Y TOMY
YHCJl 3MIHM X MapareHe3uciB MiJl BIUIMBOM PI3HUX MPUYMH, CIiJ PO3LIHIOBATH Y
SIKOCT1 BaXKJIMBO1 JOMMOMIDKHOT O3HAKH, IO MOMEPEKYE BiJ OaraThboX MOMUIIOK.

5. HampukiHii neperyissHbTe HEpYJIHI MiHEpadu BamHSHO-CKAapHOBOI acollialii:
rpaHaT-HIipoKCeH+poroBa oOMaHKa+/-KBapi, KalblUT (B pyAax 3 MarHeTUTOM,
IICETITOM Ta CyIb(dinamu).

6. 3Hal1iTh TaKOX aHILTI()U MarHe31aIbHO-CKapHOBUX Py 3 (hopcTepuTom (abo
KJITHOTYMITOM), AIOTICHJIOM, (DJIOTOIITOM Ta CEPIIEHTHHOM, 1110 CYINyTHI MarHeTUTY,
JTONBITITY Ta MipoTUHY. CripoOyiTe PO3AUIUTH HEPYIHI MiHEpAIH 32 ONTUYHUMU Ta
THIITUMHU JTOTTIOMDKHUMH O3HAKaMHU.

36im npo pooomy

3anuIiTh 0 301IUTa CBOI BPAXXEHHS BiJl CIIOCTEPIraHHs JOMOMDKHUX O3HAK IS
KO’KHOTO 3 TIEPETJISTHYTUX MIHEPaTiB.

Konmponwni 3anumanns:

1.  SIki miarHOCTHYHI O3HAKHU MIHEPAIiB BITHOCATHCS 10 AOTMIOMDKHHX, a 5Kl J10

OCHOBHUX?
2. Ha 4oy 3acCHOBaHO Take pO3JIUICHHS O3HAK?
Axi mepepizu XapakTepHl1 ISl KPUCTAIUKIB KyOI4HOI, NPHU3MATHYHOI,

rojigaToi, TabJIMYHOI Ta IIacTUHYATOi hopmu?
4.,  Ywum BIIPI3HAETHCS CMANHICTD BiJl TPIIIMHOK THIIIOTO MTOXOKSHHS ?
5. Yomy pi3Hi npo3opi MiHepaiau B aHmUIihax 100pe BUAHO, HE TUBISYUCH HA

HHU3bKE 3HAYCHHS Ta Majly Pi3HUIO y Koedirientax Bixoutts (R)?

Kpumepii ouinosannus nabopamopnoi pooomu:

['onoBHMM KpuTEpieM OIIHIOBaHHS JIabopaTOpHOI pOOOTH € MpaBUIIbHA
JIarHOCTHKA PYyIHUX MIHEpaiB Yy BIIOUTOMY CBITJII 3 BHKOPUCTAHHSIM
JTOTIOMDKHHMX O3HaK MiHepamiB. B mporeci 3axucty jgabopatopHoi poOoTH
3100yBay BUIIIOI OCBITH OTPUMYE 5 3aMUTaHb 3 MEPEIiKy KOHTPOJIbHUX 3alUTaHb.
KinbKicTh BipHUX BIAIOBIZCH BU3HAYAE KUTBKICTh OTPUMAHUX OaliB.

w

JlaGoparopHa podora Ne 12

JIATHOCTUYHE TPABJIEHHS MIHEPAJIIB



006 ekm 00ci0cenb — MIKPOXIMIUHI METOAM JOCTIKEHb PYJAHUX MIHEPATIB y
B1IOUTOMY CBITJIL.

Ilpeomem oOocnidxnceny -  METOOUKA JIarHOCTUYHOTO TPABIEHHA pPYIHHUX
MIHEpaJIiB y BiIOUTOMY CBITIIL.

Mema po6omu — y pe3ynbTaTi TPaBICHHS MIHEPAIIB €TAJOHHOT KOJEKI[ii
CTaHJIAPTHUMHU PEAKTHBAMH OTPUMATH HATJISAHE YSIBICHHS MPO CYTHICTH, 3aXOAH Ta
KpUTEPIi OLIIHKK PE3yJIbTATIB AIarHOCTUYHOTO TPABJICHHS.

3aeoanns — 311MCHUTH TPaBIIEHHS Ta 3a(IKCYBAaTHU PEaKllii y TAKUX MIHEpasiB:

a) apceHoniput — 3akunaHHs kpami HMOs,

0) MarHeTuT — noxoBTiHHA Kparuti HCI,

B) aHTHUMOHIT — 3'IBJICHHS J>XOBTOrapsyo->)KOBTOro (0 Oyporo) ocajaka Ha
NOBEpXHI MiHepany micis BugaieHHs kpamii KOH,

I') MIPOTHH — pailaykHe NOTbMsSHIHHS nmoBepxHi micis aii KOH,

1) TajieHitT — noyopHinHs noBepxHi Big HNO3 -

Binkputra mnoBepxHs aHuUIi(piB J103BOJSE MAISATH HA MIHEpadd XIMIYHUMHU
peaktuBamMu. JIOCHI)KEHHsI BIIHOIIEHHS MIHEpaaiB J0 Jii PEaKTHBIB TEBHOI
(cranmapTHOT) KOHIEHTpaIlii Ha TPOTI3i | XBWIMHM HA3UBAETHCS TIarHOCTUYHUM
TpaBieHHsAM. Y jnaboparopii miHeparpadii HI'Y BUKOpPHCTOBYIOTBCS 5 CTaHAAPTHUX
peakTuBiB (3a cryneHsMu 3poctatouoi nii): FeCls — 20% Boguuit pozunn, KOH —
40% Bomuuii po3zumH, HCI — 1:1, HNOs — 1:1, mapceka ropinka (1 uyactuna
koHneHTposanoi HNO3z ta 3 wactunu HCI). ITlpu poboti 3 HUMH HEOOXIAHO
NPOSIBIIATA TPAHUYHY O0EPEXKHICTh Ta TOTPUMYBATHUCH MPABUIT OE3IEKH.

Iumanns 66i0H020 KOHMPOJIIO .

1) [llo oOMexye BUKOPUCTAHHS JTIarHOCTHYHOTO TPABJICHHS?

2) Ha skiit craaii mocmipkeHHs aHnutipa BUKOPUCTOBYETHCS TPABACHHS ?

3) SIki siBHINA CBIIYATh PO MO3UTHBHY if0 PEaKTHBIB?

4) Ipu axux 00’ €KTUBAX MOYXKHA MPOBOIUTE TPABICHHS?

Ymoeu cnocmepizanns:

a) TOJIIPOBKY MEpe] TPaBICHHSIM CIi/I pETEIbHO MOYUCTUTH;

0) Kparuisi peakTHBY TOBHHHA BMINIYBAaTHCS Ha OJHOMY 3epHIi. SKiIo BoHa
IPUKPHUE JBA PI3HUX MIHEPAJIH, MOXKE 3'SBUTHUCS CJICKTPOJITUYHA Mapa, 10 3MIHUTH
XapakTep B3aEMO/Ii1 KHUCIIOTH;

B) [ii peakTWBY CJii MiJAaBaTH IO Yep3i JEKUIbKA 3€peH, OCKUIBKH pi3Hi
nepepizu MOKYTh pearyBaTé Ha PeakTHB 0 PI3HOMY;

I) CIOCTEepIraloyu 3a 3aKUMaHHSIM, HE MyTaTH HOro 3 BUAUICHHSIM OyIbOaImok
MOBITPS 13 MIKPOTPIIIMHOK — 3aKUTIAHHS MTPOXOIUTH MO yCii MOBEPXH1 Kparuii.

Ilocniooenicms 6UKOHAHHA 3060AHHA

1. Meroauka TpaBiCHHS Taka: Ha 3€pHO MiHEpally, IO JOCIIIKYEThCS,
HAHOCATh Kpamull0 PEeakTHBY 1 i MIKPOCKOTIOM CIOCTEpiraloTh SBHUIIA, IO
BUHUKAIOTH K y KparwIi, TaK 1 micis 11 mii.

2. OnmHak, Tepe i€l OIMepaIli€lo CIiJ Ha CBOEMY POOOYOMY MICII OBOJIOJITH
TEXHIKOIO MPUITUTBHOTO HAHECEHHS Kparuti BOJAW Ha BUOpaHE 3epHO Ta JOCATTH, 100
po3Mip Kparuri npu oMy He mnepeBmmnyBaB 0,5-1mMM. Timbku Tmicis 10TO
J03BOJISIETHCS MIEPEUTH 1O MIKPOCKOMA [l 1IarHOCTUYHOTO TPABJICHHS.



Mo>uB1 Takl SIBUILA: 3aKUMAHHS Kparuli, 3a0apBieHHs Kparuli, 3a0apBiICHHS
MOBEPXHI MIHEpally, 3aTEMHEHHS MOBEPXHI — KOPO3isl, 3'ABJICHHS 1pU3YyIOUYOi IJIIBKH,
MOSIBJICHHS CTPYKTYPH 3€pHA, TOSIBa KiJIbI[S KOJIO Kparuli, BUMAIaHHS OCAJKy, Kparuisi
HE Jli€ — HeraTuBHa peakilisg. KoxkHa peakilis BiI3HAYA€ThCA 3HAKOM ,,+", BIICYTHICTh
il — 3HAKOM ,,-,, (MIHYC).

3. Kpamuist HaHOCUTBCA Ha 3€pHO MIHEpaly 3a JOIMOMOTOI0 MarnepoBOi CTPUIKH,
[0 BUKOPHCTOBYETHCSA TUTbKK OAWH pa3. Kpamis He MOBMHHA BUXOAWTH 33 MEXIi
3epHa, M0 JOCHIIKYeTbes. Bimpazy NpOBOIUTHCS CIHOCTEPIraHHS — € YW Hi
3akunanHsA. [loTiM miacBidyBaHHSM Kparili 300Ky (SK TMpU  CHOCTEpIraHHs
BHYTPIIIHIX pe(IIEKCIB) BU3HAYAETHCS € YU Hi 320apBIICHHS.

4. Jlami 3a momomoror (imbTpyBadbHOTO Manepy Kpamis BUIAISETHCS Ta
BUBYAETHCS MMOBEPXHS, /I BOHA 3HAXOIMIIACH.

36im npo pooomy

JUIss KOXHOTO MiHepally, IO JOCITIKYBaBCs, 3amUCaTH [0 30IIUTY Ha3By
(bopmyiy) BUKOPUCTAHOTO PEAKTUBY Ta yCl SIBUINA, 110 OyJId BIAMIY€H1 HA MPOTA3i
OJIHI€T XBUJIMHU CIIOCTEPIraHHA Y MIKPOCKOI, a TaKOX Micis BUAAQJICHHA Kparuii
PCaKTHBY.

Konmponwni 3anumanns:

1) SIxi MOMHJIKM Y METOJUIl TPaBACHHS MOXXYTh MPU3BECTH IO HETaTHBHOIO
BUCHOBKY?

2) YV yomy HeOe3mneka poOOTH 3 peaKTHBaMU?

3) Homy criocTepiranss 3a Ji€r0 Kparii peakTUBY OOMEXYETHCS 1 XBHIIMHOO?

Kpumepii oyinosannus nabopamopnoi pooomu:

['omoBHUM KpUTEpiEM OIIHIOBAHHSA JIa0OpaTOpHOi poOOTH € TMpaBUJIbHA
TIarHOCTHKA PYJHUX MIHEpaldiB y BIAOMUTOMY CBITI1 3a JOTIOMOT'OK) METOMIB
JIarHOCTUYHOTO TpaBlieHHs. B mporieci 3axucty nabopaTopHoi poOoTH 37100yBad
BUIIOT OCBITU OTPUMYE 5 3amuTaHb 3 IMEPEeIiKy KOHTPOJIBHUX 3amuTaHb. KiIbKICTh
BIpHUX BiATIOBI/ICH BU3HAYAE KUTBKICTh OTPUMAHUX OaTiB.

JlabopaTopHa poGota Ne 13
OCBO€HHSA BU3HAYHUKIB PY/IHUX MIHEPAJIIB
11 MIKPOCKOIIOM

Mema poéomu — 3aCBOITH CUCTEMY 3aCTOCYBAaHHS BHUSIBICHUX O3HAK y POOOTi 3
BU3HAYHHUKAMHU, SIK1 HE TOTPEOYIOTh 0OOB'I3KOBOTO BUKOPUCTAHHS TOYHUX TIPUIIAIIB.

3aso0annsa — 03HAWOMUTHCS 31 CTPYKTYPOIO, TEPMIHOJIOTIEIO Ta MOCITiTOBHICTIO
pob6otu 3 BuzHaunukamu C.A. Baxpomeena, 1.C. Bomuncekoro ta M.II. Icaenko; 3a
JOTIOMOTO0 KOXKHOTO 3 HHUX 3/IHCHUTH MPOOHUH MONIYK HEBIAOMOTO MiHEpaIy, SKHMA
Ma€ KOMITJIEKC BIIACTUBOCTEH, BKa3aHUX BUKIIAJAYeM.

Bu3zHaueHHsT HEBIOMOTO MIHEpady 3BOAUTHCA A0 HAKOMMYEHHS BIIOMOCTEH O
MOXJTMBO OUTBIIINA KUIBKOCTI HOTO O3HAK, a IMOTIM — JIO MOCIIJOBHOTO TOPIBHSHHS X
3 OJJHUM 13 BEJIMKOI KUIbKOCTI BuM3HauHUKiB [1, 3-7, 9, 12, 14, 16-17 ta in.]. Bue
HaBEJIEH1 3aXO0/IM OI[IHKH OKPEMUX JTIarHOCTUYHUX O3HAK.

VY uiii sxocti BuOpani BuzHaunuku C.A.Baxpomeena [3], I.C.Bonuncbkoro [4-6]



ta M.ILIcaeuko [9]. Takuii BUOIp MOSCHIOETHCS CIPSIMOBAHICTIO 3alPOIIOHOBAHUX
,,PEKOMEH/Iallii..." Ha OBOJIOJIHHS MPOCTIIIMMHU 3aXOJaMHU JIaTHOCTUKU PYAHUX
MiHEpaliB, 1110 JOCTYIHI T'€0JIOTY Y BUPOOHUYNX YMOBaX.

Iumanns 66i0H020 KOHMPONIO:

1) SIxi BAaCTHBOCTI MiHEPAJIiB MOKJIAEH] 10 OCHOBH CYYaCHUX BU3HAYHHKIB?

2) SIki 03HaKM BUKOHYIOTB JOMOMDKHY POJIb?

Pekomenoauii 00 pooomu 3 6U3HAUHUKAMU'

1. Busnaunuk C.A.BaxpomeeBa [3] Halikpalie BiJIOBiIa€ MEpIIOMY CTYICHIO
MIATOTOBKM MOYMHAIOYOro MiHeporpada 3aBIsKd MPOCTOTI KOHCTpyKuii. Jnst ioro
OCBOEHHSI TO3HAWOMTECS 3 OIMMCOM METOAMKH poOoTh Ha c¢. 126-127 [3]. YBaxHO
HeperyisHbTe Mo 4ep3i 3BimHI Tabmuimi Ha ¢.129-139 [3], 3BepHyBIIM yBary Ha
OPUMHATI Y HUX TEPMIHU, CUMBOJIM Ta YMUCIOBI 3HaUeHHs. [licisa nporo o3Haiomrecs
3 po3aiioM onucy MiHepamiB Ha ¢. 140-172 [3]. Heoaminno mpouuTaiite omuc 2-3
MiHEpaJTiB 3a CBOIM BHOOpOM. Bu3HauTe MiHEpand 3 TAKMMH BIACTHBOCTSIMH: BUCOKA
TBepaicTh, R=50-60%, Oinuii, CUIBHO aHI30TPOINHMM, JBOBIIOUTTA ciialKe.
[ToBTOPITH oOmEpalliro, 3aJaBIIMCh IHIIUM BIJOMHUM BaM HaOOpPOM BJIACTHUBOCTEH
OyIb-SIKOro MiHEpay.

2. Pexomenparii 3 ocBoeHHS ,,aipuactoro" BusHauHuka 1.C.Bomuucekoro [5].
[TporoHOBaHU# TPUTOMHHMI BU3HAYHHK BiJIPI3HAETHCS OPHUTIHAITBLHOTO KOHCTPYKIIIEO
3aBISKM BUKOPHUCTAHHIO TAOJMIIb-PEIIITOK, PoOOTa 3 SKUMHU 3a0e3Nedye BHCOKY
HAOYHICTh TOIIYKY HEBIZOMOTro MiHepany. He IUBISYMCh HA BaXKKy JTOCTYITHICTH
(6i0miorpadiunuid  papuTeT), BIH € JOyXe HeoOXimHuUM g mnpodecioHana
MiHeporpada, Tak sK HOro po3paxoBaHO HAa MaKCHUMajlbHE BUKOPUCTaHHS CaMHX
TOHKUX TPOSBIB ONTHYHUX o3HaK. lle poOuth He3zamiHHUM Moro y poOoTi 3
IpiOHO3EPHUCTUMHU pyJaMU Ta TMPHU AIarHOCTULl TOHKHUX BKIIOYEHb B YMOBax
HEJIOCTYIMHOCT1 MiKPO30HTY, €JIEKTPOHHOTO MIKPOCKOIIA Ta IHITUX TOYHHUX MPUOOPIB.

JIist OCBO€HHS BHM3HAYHMKA O3HAHOMTECS B 2-My TOMiI 3 PO3MIIIEHHSM
MIHEpasiB y MOPSAKY 3Ha4eHb R, 110 301UIBIIYIOTECS, HA OYIb-IKil TaOJIUIII-PEIIiTI.
[ToTiM yBa’kHO BUBYITH ITIIPO3IUISHHS BOCBMH TPYI JIarHOCTUYHUX O3HAK Y BEPXHIM
YaCTUHI TaONMIll, NPHUAUISIOYHM OCOOJMBY yBary NPUHHATIH TepMiHOJOTIT Ta
BU3HaYeHHM. [licis 11boro o3HaliomMTecs 3 PO3MIIIEHHIM Ta HyMepalliero Ta0auIb 3a
rpynaMu  (pO3AUICHI KapTOHHUMH TEPETOPOJKaMH) Ta OpOIIypord — OIHCOM
BHU3HAYHHKA.

CrpoOyiiTe BCTaHOBUTH HEBIIOMUIN MiHEpas 3 Takoro cyMoro o3Hak; R=50-60%,
BHCOKAa TBEPJIICTh, CUJIbHA aHI30TPOITis, CIa0Ke ABOBIIOUTTS, Ma€ TIOJIOBKEHY (GOpMY
nepepiziB 3epeH. Bupimnite muTaHHs, SK OyTH Jaii 3 BUSBICHOIO TPYIOI0 ONMTHYHO
nomioHMX MiHepaniB. [[ns 3aBepineHHS 3HAWOMCTBA 3 JIAaHUM BH3HAYHUKOM
nepersiHpTe Woro 3-iii Tom Ta MoHorpadiro Il.Pammopa [6, 13], mo MicTITH
JIOKJIAJTHI OTIUCH 1HAWBITyaIbHUX OCOOIMBOCTEH PyIHUX MIHEPAIIB.

3. Pexomenpanii 1o BuzHaunuka M.I1.Icaenko [9]. Ha BimMiHy Bim iHIIMX BiH
IIUPOKO JTOCTYIMHHUM 1 CKJIAJICHWHA 3 ypaxyBaHHSIM TOYHOTO BH3HAYCHHS (DI3UIHUX
KoHCTaHT. OpHUTriHaJbHA TaKOXK OyJ0Ba BU3HAYATHLHUX TaOMUIlh, Y IKMX BUKOPUCTaHA
KpyroBa cHCTEMa YMOBHUX MMO3HAYOK (c. 147 [9]).

OcCBO€HHSI BU3HAYHUKA TOYHITH 3 WOro meroauyHoi dactuHu (c. 138-140 Ta



143-149 [9]). IMicna mporo meperyisiHbTe BHJ BH3HaudanbHHX TaOmuip I-XIV Ha c.
150-173 [9], a motim Tabawuii 3 omucamu Ha c. 174-353 [9]. 3BepHiTh yBary Ha
Tabnuiro 12, ne npuBeeHi: mapareHeTUYH1 acoliaiii MiHepaiiB y pyaax (c. 122-129
[9]). Takoi Tabnui HeMae B IHIIMX BU3HAYHUKAX. [leperisiHbTe TaKOX TaOIHIIO 6 —
CHUCTEMAaTUKy MIHEpaiB 3a BIIHOCHUM penbedom y annuridax (c. 70-72 [9]), ska
3ano3nyeHa 3 Bu3HauHuka [.C. BonuHChKOrO.

4. Hanpukinui crnpoOyiiTe BHU3HAUYUTH MIHEpajd 13 TAKUMHU BIACTUBOCTSIMMU:
R'=30-45%, Hu3bKa TBEPIICTh, KOJIp BiI OLIOr0 JO CBITIO-CipOro, JBOBIIOWUTTS
YiTKe (10 CHUJIBHOT0), CWJIbHA aHI30TPOINIs, Y MOPOIIKY Ta B Macjil Ma€ 4YepBOHYBAT1
BHYTPIILIHI pedeKcH.

36im npo pooomy:

3anuuriteh 10 30muTa 616aiorpadiuHi 1aHHI OCHOBHUX BU3HAYHUKIB;

[IpoBecT ycHe OOroBOPIOBAaHHS MOIIYKY HEBIIOMOTO MiHEpally i3 3aJaHUMU
BJIACTUBOCTSIMU II11 KOHTPOJIEM BHKJIaJaya.

Konmponwni 3anumanns.

1) V 4omy, Ha Ballly JYMKY, BUSBISETBCS PI3HHISI, MEepeBara Ta HEIOTIKH
BU3HAYHUKIB, 1110 OYJI0 OCBOEHO.

2) Hackinbku JOCTOBIPHO BHUSBJICHHS 3 JONOMOTOK BHU3HAYHHKIB IIYKAHOTO
MIHEpaJIbLHOTO BUAY?

3) o ciix 3poOUTH, SKIIO B XO/1i BU3HAYEHHS BH MPHUHIILINA HE A0 OJHOTO, a 0
rpynu OJIM3BKUX 32 BIACTUBOCTSIMU MiHEpasiB?

JlaGopaTopHa podora Ne 14
BU3HAYEHHS HEBIZIOMOI'O PYJIHOT'O MIHEPAJIY

06" ekm 00cnidrcens — METOTMKA BU3HAYCHHS HEBIZIOMOTO MiHEpay B aHILTi(i
32 KOMILJIEKCOM O3HaK.

Mema pobomu — iepeBIpUTH B TIOPAJIKY CAMOKOHTPOJIIO MPAKTUYHE OCBOEHHS
po3ainy ,, JliarHOCTHKA PYyIHUX MIHEPAJIIB i MIKPOCKOTIOM".

3as0anna — BU3HAYNUTH B KOHTPOJBHOMY aHILII(i HEBIOMUU MiHEpal B
OTOYCHHI €TAJIOHHUX MIHEPAJiB.

IHumannsa 66i0H020 KOHMPOIIIO.

1) Sxi onTHYHI O3HAKW MIHEPATIB B3a€MOIIOB'SI3aH1 OJMH 3 OJHUM?

2) Y YoMy BHSBISETHCS B3aEMO3B'SI30K KOJBOPY BHYTPINIHIX pedieKkciB Ta
3a0apBJIeHHS MiHEPAIIB Y BIIOUTOMY CBITIi?

3) Uu mae 3HAUYCHHS IIOCIHIOBHICTh BWU3HAYCHHS JIarHOCTHYHUX O3HAK B
annutiax?

Ipunyunu ma nocniooeHicms CROCMEPICAHHA, U0 PEKOMEHOYIOMbCA .

1. Tloumnaiite poOOTY 3 MEPEBIPKU BIACTHBOCTEH BIIOMHUX MiHEpaIiB.

2. Y mporieci BUSIBICHHSI 03HAK MIHEpaTy MEePEeXOAbTEe BiJ MPOCTUX 3aXOMIB 0
OUIBII CKJIIQAHUX, Bl OLIBII HAAIMHUX — JO0 MEHII HAJIMHUX, MOOCTIMHO



BUKOPHCTOBYIOUH 3aKOHOMIPHUI B3a€MO3B 30K MDK: O3Hakamu. Jlig modatky
MOJKHA 3aIllPOMTOHYBATH TaKUH MOPSIOK:

a) MpH CIOCTEpPIraHH1 y MOBITPI — TBEPIAICTh BiOMBaNIbHA 3110HICTH KOJIp Ta
BIITIHOK KOJIbOPY AaHI30TPOMIsl B CXPELIEHHUX HIKOISAX, JBOBIAOWUTTS, BHYTPIIIHI
pediiekcu, MAarHiTHICTh, KpucTamorpadiuyHi 0coOJUBOCTI (CHAWHICTh JBIMHHUKH,
dbopmu niepepiziB 3epeH, BKIIOYEHHS ) Ta MapareHe3uc MiHepaliB,;

0) mpu croocrepiraHHi B iMepcii — BIATIHOK KOJbOPY AaHI3OTPOIMIi MpHU
CXpEIIeHUX HIKOJISAX, ABOBIAOUTTA, BHYTPILIHI pediiekcy;

B) J1arHOCTUYHE TPABJICHHS.

VY xoni npuadaHHs JOCBIAY KOKHUHN JOCHITHUK MOXE BUPOOUTH Ha Il OCHOBI
CBOIO IHAMBiAyanpbHy cxeMy. OpHaK, HeE3aleXHO Bim Hel, B TepIry uepry
BCTaHOBJIIOIOTHCS KIIOYOB1 O3HAKU — TBEPICTh Ta B1IOMBHA 3410HICTb.

3. Ilpu Bu3HauYEHHI BpaxOBYHTE TUIbKU SICHO MPOSBIICHI J1arHOCTUYHI O3HAKH.
O3Haku, 1O BUSBISIOTHECSA HE SICHO, 10 PO3PaxyHKIB MpHIMATH HE CIiJ (0COOIHBO
O3HAaKU HEraTMBHOTO XapakTepy — ,,JBOBIIOUTTS Hemae", ,,BHYTpIIIHIX pediieKciB
Hemae" Ta T.01.).

4. KpucTtanoonTuyHi BIaCTUBOCTI HAAIMHO BU3HAYAIOTHCA TUIBKU B 3€PHUCTUX
3pOCTKaxX IIYKaHOTO MiHEepaly, a He Ha yOCOOJICHIX MOHOKPHCTAJIAX.

5. CrmoctepiranHsi BHYTPIIIHIX pe(]ieKCiB Ma€ CEHC MPOBOJIUTH TUIbKH JJIS
MIHEpaJIiB 3 MEHILOK HDXK Yy rajeHiTy BinOuBHO 3110HIcTIO (MeHie 40%). He mae
CEHCYy TaKOX TMepeBipKa IHTEHCUBHOCTI BHYTpIIIHIX pediiekciB y ayxe ciaadbo
BimOMBarounx mMinepaiis (4-10%), Tak K yci BOHU MarOTh CHJIbHI pedIieKcH.

6. Y mporieci BU3HaYSHHS OPIEHTYHUTECS TIEPIIT 32 BCE Ha PO3IMOBCIOKEH1 MIHEpaJIH.

7. Ycs poO0oTa BUKOHYETHCS CAMOCTIHHO — MiJ KOHTPOJIEM BUKJIAJaya, SKHUi
BUjae aHnund, ame 6e3 KOHCyNIbTaIlld 3 HUM abo 3 Kojeramu-cryiaeHTtamu. Kpim
NOCTIMHOrO OONagHAHHS 1HIMBIAYaJIbHOTO CTOJIy JO3BOJISIETHCS KOPUCTYBATHUCS
KOHCIIEKTOM JICKIII, CBOIMH 3amucaM{ y 3OIIUTI JIAOOpaTOPHUX CIOCTEPEIKECHD,
OyIb-SIKUM BU3HAYHUKOM.

8. 3¢im npo pobomy (3aHOCUTBHCS 1O 30IINTA) TOBUHEH MAaTH: IMEPENTiK
TOJIOBHUX 3a KUIBKICTIO MIHEpaNIiB 13 BKa31BKOIO iX CKIAay y 00'€MHUX BIICOTKAaX;
HA3BU €TAJIOHHHMX MIHEpAJiB 3 MEPEIiKOM O3HAaK, IO MiATBEPKYIOTh I MiHEpaJIH;
TOKJIAHUN TepelliK BUSABJICHUX O3HAK ITYKAHOT'O MIHEpajdy 3 BKa31BKOKO 3aXOIB iX
BU3HAYCHHS. Y BUITAJIKy HEOJJHO3HAYHOT BIAMOBI/II HEOOX1THO MPUBECTH MIPKYBaHHS
Ha KOPHUCTh HAMOUTBIT HMOBIpHOTO BapiaHTa. [ 0JI0BHE y 3BiTi — MPOJIEMOHCTPYBATH
MOCITTOBHICTD Jii, MIPKyBaHb Ta OOTPYHTOBAHICTh MPUUHATHX PIIICHb.

Konumponwvni 3anumanns:

1) SAxuii NpUHHATO MOPSIOK BUSBICHHS JIarHOCTUIHUX O3HAK?

2) Slka mocTOBIpHICTH OIIHKU KOHKpeTHOI 03Haku (R, AR, BP ta iuH.)?

3) SIki 03HAKWM BHKJIMKAIOTh CyMHIBH?

Kpumepii ouinweanns nabopamopnoi pooomu:

[onoBHMM KpuTEpiEM OIHIOBaHHS JlabopaTopHOi pOOOTH € TpaBUIIbHA
JIarHOCTHKA PYJHUX MiHEpaIiB Y BITOMTOMY CBITJII 32 KOMIUIEKCOM O3HaK . B mporieci
3axXucTy JabopaTopHOi poOOTH 3100yBad BHINOI OCBITH OTPUMYE S 3allUTaHb 3
MepesiKy KOHTPOJIbHUX 3anuTaHb. KUIbKICT BIpHUX BIANOBiIEH BU3HAYA€ KUIBKICTh



OTPpUMAaHUX OaiB.

JlaGoparopHna podora Ne 15
BU3HAYEHHS NOCIIJOBHOCTI MIHEPAJIOYTBOPEHHS

006" €xkm 00cidMcenb — CTAIMHICTD PYJHOTO MiHEPAJIOyTBOPCHHSI.

Ilpeomem o0ocnidxncenv — MIKPOCKOTIIYHI METOAM BU3HAYEHHS IMOCIIJOBHOCTI
PYZIHOTO MiHEPaIOyTBOPEHHSI.

Mema pob6omu TionATaE y BUBYCHHI TEKCTYPHO-CTPYKTYPHHX OCOOJIMBOCTEH
PYIHUX MIHEpaJIiB Ta OOTPYHTYBAHHI MOCIJOBHOCTI X MIHEPAJIOYTBOPEHHS.

3ae0annsa — BUKOHATH OIHC TEKCTYPHO-CTPYKTYPHHX OCOOJMBOCTEH PYyIHOI
MiHepamizamli y 2-x aHuutndax 3 BU3HAYEHHAM CTaAld MiHepamizamii 1 TUIOBHUX
MiHEepaTbHUX NapareHe3uCiB.

Etan minepanizanii abo pyJIoyTBOpPEHHSI — 1€ JIOBFOTPUBAIHI TEPioj] MPOIECy
(dbopMyBaHHSA MIHEpAJiB, MO0 XapaKTEPU3YETHCS NMEBHUMH T'EOJIOTTYHUMHU 1 (PI3UKO-
XIMIYHUMH YMOBaMH, MPH SKUX (HOpMyBanocs pyIHe TLI0 1 POJIOBHUIIIE.

Cragis MiHepamizallii — HEBEJIMYKHUNA MepioJl MIHEpaIOyTBOPEHHS YyCEepeauHi
eTary, 110 XapaKkTepu3yeThcsi GOPMYBaHHSIM MIHEpaTIB OJIHI€T MiHEpaIbHOT acoliarlii.

['enepariis (MOKOJIIHHSA) MIHEpaiB — PI3HOBIKOBI BHAUICHHS MIHEpaiB, IO
BIJIPI3HAIOTHCS OJMH Bi 0JTHOTO MOpdosoriyHuMu ocobmuBocTsIMU ((hopMa, po3mipu
3€peH), a TAKOXK BapialliiMH XIMI9YHOTO CKJIaay 1 (Di3UYHUX BIACTUBOCTEH.

Pekomenoauii 0o pooomu.

JI1s1 K0’kHOT MiHEepaJIbHOT acoIriallii HeOOX1HO 3a3HAYUTH: Ha3BY, MIiHEpaJIbHUI
CKJIaJI, PO3MOAUI Y PY/Ii, XapaKkTep 3pOoIieHb, TUTOMOP(I3M MiHEPAIIiB.

Sk kpuTepit MiHEpaI0yTBOPEHHSI BUKOPUCTOBYIOTHCS:

— BIIMIHHICTh MIHEPAJIBHOT'O CKJIAJly arperaTiB HOBOI cTaii,

— MEepeTUHAHHS JCIKUX MIHEPAIbHUX arperariB iHIIUMH, 110 BIIPI3HIIOTHCS 3a
CKJIaJIOM 1 0yJ10BOIO,

— 30HAJILHICTh 3€pEH,

— HasBHICTh KOPO31MHUX OOMEKEHb 3epeH MIHEPAiB.

36im npo nabopamopHy pod6omy MiCTUTh BUCHOBKH PO (i3UKO-XIMIUHI YMOBHU
dbopMyBaHHA MiHEpaiiB, TEKCTYPHO-CTPYKTYpPHI OCOOJIMBOCTI PYAHHX MiHEpaliB 1
BU3HAYCHHI TOCIIIOBHOCTI iX MIHEpPAJIOYTBOPEHHs, OMHUC CTajiil MiHepamizamii 1
TUTIOBUX MIHEpaJbHUX MapareHe3ucCiB.

Konumponwvni 3anumanns:

1) Sxi kputepii MiHEPAJIOYTBOPCHHS BUKOPWUCTOBYIOTBHCS JUISI BHU3HAYCHHSI
CTaaii MiHepami3alii pyJHUX MiHepajiB B aHILTi(1?

2) HanatiTe BU3Ha4YCHHS TEPMIHY ,,CTafdis’ MiHepai3allii.

3) SlkuM YUHOM PO3PI3HHUTH PI3HOBIKOBI BUIUICHHS MiHEPAJIiB?

4) Slxuii TpUHITUT PO3TIOAUICHHS MiHEpAITiB TIO0 cTaisaM (popmyBaHHS?

5) lepepaxyiiTe HaWOLTBIT PO3MOBCIOIKEHI MiHEpATbHI MapareHe3UCH.

Kpumepii ouinreanns nadvopamopnoi pooomu:



['onoBHMM KpHUTEpiEM OLIHIOBaHHS JIaOOpaTOpHOI pOOOTH € TMpaBUIIbHE
BU3HAYEHHS IMOCIIJOBHOCTI PYAHOTO MIHEpPAJIOyTBOPEHHS 3 BU3HAYEHHSM €TaliB Ta
cTaaiil MiHepanizauii. B mporeci 3axucty snabopatopHoi poboTH 3400yBay BHIIOT
OCBITH OTpUMY€ 5 3alUTaHb 3 NEPETiKy KOHTPOJBbHHUX 3amuTaHb. KUIbKICTh BIpHUX
BIJINOBI/IeH BU3HAYAE KUTHKICTh OTPUMAaHUX OaiB.

BUCHOBKM:

VY pe3ynbTaTi BUKOHAHHSA LUKy JaOOpPaTOPHUX pOOIT MO JUCUHUILIIHI
«JIabopaTopHi METOAM BUBYEHHSI KOPUCHUX KOMAJIUH » CTYJE€HTH MMOBUHHI:

- BOJIOAITM CyYaCHUMHU  METOJAaMU  MIKPOAHATITUYHUX  JOCIHIIKEHb
PEYOBUHHOIO CKJAAy PYAHUX KOPUCHUX KONAJIMH MpPU BU3HAYEHHI T'€HETUYHUX Ta
TEXHOJOTIYHUX THUMIB  pyA, NPOAYKTIB 30arayeHHss KOPUCHUX  KOMAJMH,
OOIpYHTYBaHHI ONTUMAJIBHUX TEXHOJOTIYHUX CXEeM NepepoOKH MIHEpaJbHO1
CUPOBUHHY;

- TPOBOJUTH BU3HAYEHHS J1arHOCTUYHHMX BJIACTHUBOCTEM PYAHHX MIHEPAJIIB,
AK1 BXOJSATh JI0 CKJIaly pyA Ta MPOJYKTiB 30araueHHs KOPUCHUX KOTAJIUH |

- 3HATU THUIK JJAOOPATOPHOTrO OOJAJHAHHS JIS  BHU3HAYEHHS PEYOBHUHHOTO
CKJIaJy KOPUCHUX KOIAaJUH Ta MPOBEACHHS TEXHOJOTIUHOI OIIHKK PYJ PI3HUX
IIPOMUCIIOBUX THIIIB.

B mpoueci BuKOHaHHS Ja0OpaTOPHUX pPOOIT CTYAEHTH TOBHHHI 3aCBOITH
METOJUKY BM3HAUEHHS J1arHOCTUYHMX O3HaK pYyJOYTBOPIOIOYMX MIHEpaiB,
IPOBOJIUTU BU3HAYEHHSI CTPYKTYPHMX OCOOJMBOCTEH IPOMUCIOBUX THIIIB pYI,
BUKOHYBATH NapareéHeTUYHUN aHaii3, IPOBOJUTU BU3HAYEHHS CTAIIHHOCTI pyIHOIO
MIHEpaJIOyTBOPEHHS, OLIHIOBATH SIKICTh MIHEpPaJIbHOI CHPOBHMHH, IPOrHO3YBaTH
IMOBIpHI Mpo06IeMu 306aradueHHs py IpU BUOOP1 ONITUMATBHUX TEXHOJOTTYHUX CXEM.
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