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I. IEJIA Y 3AJJAYA TACHUATIIMHBI (MOYJIST):

Hear aucoumiauHbl: chopMupoBaTh y OOyYarONIMXCS COBPEMEHHBIE 0a30BBIC
MPEJICTABICHUS O MUHEpalaX M WX KIACCU(PHUKAIWU, CTPOCHUU M COCTaBe, TeHE3UCe, METOIax
uACHTU(DUKAIIMY, TPUKIATHOM M HAyYHOM 3HAYEHUU JJIs PEIIeHHUs 3a7ad MpogecCHOHATbHON
JESTEIILHOCTH.

3agaun:

v/ 110Ka3aTh poJib ¥ MECTO MUHEPAIIOTMHU B F€0JOIHYECKOM IIMKIIE HAYK;

v 3aJI0)KHUTHh OCHOBBI COBPEMEHHBIX TTOJIOKEHHI TEOPETHUECKON MUHEPATIOTHH;

v OCBCTUTH MPUHIIUIIBL COBpeMeHHOﬁ CUCTCMATUKN MHUHCPAJIOB U IOKAa3aTb €€ OCHOBHBIC
XapaKTepUCTUKU;

v HAay4YUTb JUArHOCTHUPOBATL MHHCPAJIblI IO KOMIUICKCY BbIABICHHBIX (1)I/ISI/I‘ICCKI/IX,
MOP(}OIOrHUECKUX U TeHETUUECKUX XapaKTEPUCTHUK;

v HAay4YUTb HCIIOJIB30BATh NPUPOJHBIC MUHCPAJbHBIC aCCOIUAllUN IJII YCTAHOBJICHUSA HX
reHes3uca.

II. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyebnas aqucuurummaa (MOAysb) «MHUHEpaIoTusy OTHOCUTCA K 00s3aTEIbHOM YacTH.

Jis u3yyeHus: JaHHOM y4yeOHON AMCUMILIMHBI (MOIYJIsl) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBBIKM, (OPMHUpPYEMbIE  MPENIICCTBYIOIIMMHU  JUCHUIUTMHAMU.  «Obwas  2eonocusny,
«Kpucmannoepaghusy, «Xumusy, « Qusuxay

[lepeueHs mOCIEAYIONUX YYeOHBIX TUCIUIUIMH, IJII KOTOPBIX HEOOXOIWMBI 3HAHUS,
YMEHHsI WM HaBbIKM, (GOpMUpYeMble ITaHHOW y4yeOHOW AMCHMILTUHOW: «[lempoecpagusy,
«/lumonocusay, «Memoovl Ouacnocmuku Mmunepanosy, «leonocuss OpazoyeHHvlx U YBEMHLIX
kamuell Bocmounoii Cubupuy, «Obwas ceoxumusiy.

III. TPEBOBAHMS K PE3YJBTATAM OCBOEHUA IUCHUIIJINHBI
[Iporecc ocBOCHMS TUCIUIUIMHBI HANIPaBJICH Ha ()OPMHUPOBAHKE AJIEMEHTOB CIICAYIONTUX
kommereHnmui B cootrBeTcTBUM ¢ PI'OC BO m OIl BO mo paHHOW cHEMUAIBHOCTH
crenuanu3anun  «l'eonornyeckass CheMKa, MOUCKM M pPa3BelKa MECTOPOXKIACHUN TBEPABIX
MTOJIE3HBIX NCKOIIAEMBIX):



Ilepevyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU I

Komnerenunus

Nuaukaropsl
KOMIIeTeHIINH

Pe3ysabTarsl 00y4yeHnus

OIIK-13

CriocobeH n3y4arb u
aHAJIM3UPOBATh
BCIIICCTBEHHLIM COCTaB
TOPHBIX MOPOJI U PYI U
re0JIOTO-ITPOMBIIIICHHBIE
1 T€HETUYECKHUE THIIBI
MECTOPOKIACHUN
ITOJIE3HBIX MCKOIIaeMBIX
MIPH PEIIEHUH 3a/1a4 110
palMOHAIBHOMY U

KOMITJICKCHOMY OCBOCHHIO

MUHEPATBHO-CHIPEBOI
0a3sl

NIKork-13.1
Hcnonb3yer
COBPEMEHHBIC METO/IBI
W3Y4YCHUS
BEILIECTBEHHOT'O COCTaBa
TOPHBIX MOPOJ U Py

3HaTh: OCHOBHBIE
MUHEPAJIOTUU u
opo1000pasyroime u pyIHbIE
MUHEpaJIbI u ux CBOIICTBa;
OCOOCHHOCTH XMUMHYECKOT'O COCTaBa H
CTpOCHHS BYKHEHIINX
OPOI000Pa3YIOLIUX u PYIHBIX
MUHEPAJIOB TUIS MOHUMAHUS
KOHCTUTYIIMM  MHHEPAIOB M  UX
IPOSIBJICHUSI B CBOMCTBaX MHHEPAJOB;
TJIaBHBIC COBpPEMEHHBIC METO/IbI
UCCIIEJIOBaHHSI MUHEPAJIOB

TMOHATHUS
Ba)KHEUIIINE

YMmerhb: OonpeaAcsiTb M OIIMCBIBATH
MHHCPAJIbI, YCTaHAaBJINBATb
MHUHCPAJIOTHUYCCKUC acconraluu Ipu
IMPOBCACHUHU I'COJIOTHUUCCKUX pa60T

Baagerb:  OCHOBHBIMH
MaKpOCKOITUYECKON
MHUHEPAJIOB 10
MOP(OJOTHUECKUX |
CBOMCTB

IprUeMaMH
JTMarHOCTHKHU
KOMILIEKCY
bu3IeCKuX

U] Konki3.2

[IpoBoauT onucanue n
KJaccuuuupyer
TOpHBIE IOPOJIbI U PYIBL,
B TOM YHCJIE
UICHTUPUIHUPYET
MUHEPAJIbl U TOPHbIE
MOPOJIbI U
YCTaHaBJIUBAET
B3aMMOCBS3b C UX
BEILIECTBEHHBIM
COCTaBOM.

3HATB: NPUHLUIIBI COBPEMEHHBIX
MHUHEpAJIOTHYECKUX  KiIaccuuKanuii,
0COOEHHOCTH XMMMYECKOI'O COCTaBa,
CTpOoeHUsT U (PU3MYECKHX CBOICTB
BOKHEHIINX MNOpPOA000Opa3yoIUX U
PYIHBIX MHUHEPAJIOB;

YMerb: yCTaHABIMBATH B3aUMOCBS3b
MEXIY KOHCTUTYLMEH u
MOP(OJIOTHYECKUMU U (PU3HUECKUMU
CBOWMCTBAMHM MHHEPAIOB;, HAa OCHOBE
KOMIUJIEKCHOTO W3yYCHUS
MaKpPOCKOITUYECKUX CBOWCTB
MHHEPAJIOB U MX B3aWMOOTHOILICHUI

nenaTb  BBIBOABI 00  YCIOBHSX
o0pa3oBaHUsI MUHEPAJIOB;
Baaners: HaBBIKAMHU MI0JIEBOTO

OIPECACIICHNA U OITMCAaHHUA MUHEPAJIOB U
MHHCPAJIBbHBIX accounaum”{;

OCHOBHBIMH pueMaMu
MaKPOCKOHI/I‘IeCKOﬁ JUArHOCTUKHN
MUHEpaJIoB §(0) KOMILIIEKCY
MOPQOJIOTHYECKUX U (pU3WYecKux
CBOMCTB.




IV.COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)
OO0beM TUCHMIUIMHBI COCTABISET 4 3a4eTHbIE €AMHUIIBL, YTO COOTBETCTBYET 144 akajgeMUyecKUM 4acaM, B TOM YHCJIEe 5 yaca Ha 3K3aMeH.
dopma NpOMEKYTOYHOU aTTECTALUU: IK3AMEH.

4.1 Cogepxxanne AUCUMILIMHBbI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ yYKa3aHHeM BHIO0B Y4YeOHBIX 3aHATHI M OTBEJIEHHOr0 HAa HHMX
KOJIMYECTBA aKaJeMUYeCKHX YaCcOB

Buasbl yuedHoii paborsl,
BKJIIOYAS CAMOCTOSITE/IbHYI0 PadoTy 00y4yaromuxcs,
MNPAKTUYCCKYIO IIOATOTOBKY M TPYAOEMKOCTH
5 (B yacax)
"] ™
s E DopmbI
- g e = TEeKyLiero
= § E g KounrakTHasi padoTa npenojaaBareJisi ¢ S KOHTPOJIst
Ne 2 & Z 3 o0yyaromumMucst g yCIeBaeMoCTH;
Pazgen qpucnMniauHbl/TeMa S ° & O
n/H 5 S &g 5 dpopma
© 2 | = = = TPOMe:KyTOUHOI
E = 5 aTTecTAlluN
o2} E =
= = Cemunapckue/ g
= npakrudeckue/ | Koncyuab- 5
Jleknuu b4
JadopaTopHbie Taluu S
3aHATHS S
Pa3nen 1. Beenenue B TUCIUILIAHY. .
1 ol n y 4,5 0,5 4 YCTHBIN OIIPOC
2 Pasnen 2. KoncTuTynMsi MUHEpAJIOB. 9,5 1,5 8 YCTHBIH OIIPOC
Pa3nen 2. JluarHoctuyeckue cBONCTBa MUHEPAJIOB.
3 CoBpeMEHHBIE METOIBI MUHEPATIOTMYECKUX ’i 12,0 1 2 10 YCTHBIN OIIPOC
HCCIIEIOBAHNM. o,
Pazpnen 3. I'ene3uc munepanos. PacripocTpaHeHHOCTh © .
4 A THHCp pocTp =1 13,0 1 12 YCTHBIN OITPOC
MHHEPAJIOB B 36MHOM KOPE Y MAHTHUU. M
Paznen 4. Knaccudukanust 1 HOMEHKIaTypa .
5 ¢ P 6,5 0,5 6 YCTHBINA OIIPOC
MHWHEPAJIOB.
6 Paznen 4. Tun 1. Camopoiabie 9.0 0.5 0.5 ] cobeceoBaHue
3JIEMEHTHI U HHTEPMETAIUTNYECKUE COCTUHEHHS. i ’ ’ / TECTUPOBAHUE




7 Paznen 4. Tun 2. Cynbdumasl, cynbhocoian u uM 10.5 1 15 3 cobecenoBanue
110/100HbBIE COCMHEHMSI. ’ ’ / TeCTUpOBaHHE
cobecenoBanue
8 Pazgen 4. Tun 3. I'anonaHbie cCoOeTUHEHHUS. 5,0 0,5 0,5 4 ;
/ TECTUPOBAHUE
cobecenoBanue
9 | Pasnen 4. Tum 4. OkcupL. 10,5 1 1,5 8 .
/ TECTUPOBAHUE
cobecenoBanue
10 Paznen 4. Tun 5. Kucnopoaneie conu. 47,5 2,5 5 40 ;
/ TECTUPOBAHUE
Paznen 5. MuHnepanbHbIi COCTaB 3€MHOM KOPBI.
11 Acconuanyy MUHEPAIOB B TOPHBIX IOPOAAX U PYIHBIX 10,0 1 9 YCTHBIN OITPOC
MECTOPOKIACHUSIX.
IK3aMeH
Bcero 144 10 12 117 ’
5 yacosn
4.2 [1naH BHeayJUTOPHOH CAMOCTOSATEIbHOMH PadoThHI 00yUYAIOIIUXCS 10 JUCIHUIINHE
CamocTosiTeJibHasi padoTa 00y4aruuxcs
-
£ =
T gE| § YuetHo-
= E z e E METOAUYEeCcKoe
3 . | 22 5| &~ | Ouenounoe
s Ha3spanue paszuena, TeMbl Bua camocTosiTeIbHOM EZE @ J epencrso obecnevyenne
5} I : I [V}
O padoTnl 22| 2Z CaMOCTOSITEILHOM
= 9 = = a0oThbI
5o =¥ p
2 > = =
a ol \Q bcg
Q%2
)
Paznen 1.BBenenue B TUCHUIUIMHY. Pabora ¢ mureparypoii, paszen Va,
COCTaBJICHHE KOHCIIEKTA C o Nel,2
.| 24-25 4 YCTHBIH OIIPOC
= BBIJICJICHUEM OTIpe/ieIeHU pasznen VO,
g TEPMUHOB Nel
E Paznen 2. KoHCTHTYIIHS MHHEPAIOB. Pabota ¢ uTeparypoi, pasnen Va,
COCTAaBJICHHE KOHCIIEKTA C . Nel,2
L | 25-26 8 YCTHBIN OIIPOC
BBIJICICHUEM OTIpe/IeIeHU I pa3zen VO,
TEPMHUHOB Nel,2,3,4




CamocrosiTe1bHasi padoTa 00y4aromuxcs

[
EEx =
g2 & Vue6Ho-
= Ez B z METOIUYECKOe
b . | 22 5| &~ | Ouenounoe
= Ha3zBaunue pasneﬂa, TEMbI BI/IH CAMOCTOATCJIBHOU = 5 = -] g CPEICTBO o0ecneueHue
3 paboThbl Z = Sl BZ P CaMOCTOSITebHOIi
]
§ 2 E 8 padoTsI
S| =
= o)
o= ¥
Pazgen 2. [luarnoctudeckue cBoiicTBa MuHepanoB. COBpeMEHHBIE Pa6ota ¢ mmreparypoii,
METObl MHHEPAJIOTHYECKUX UCCIICIOBAHUIA. COCTAaBIICHHC KOHCICKTA C | 5/ 5 ¢ 10 |ycrHsiit ompoc paszen Va,
BBIJICTICHUEM OTIpe/IeICHU I Nel 2.4
TEPMUHOB
Paznen 3.I'ene3uc munepanoB. PacipocTpaHeHHOCTh MUHEPAJIOB B Pabora c mreparypoi, paszen Va,
3eMHOI KOpE M MAHTHH. COCTaBJICHUE KOHCIIEKTa cv 2628 D VCTHBIH Ompoc Nel,2
BBIJICTICHUEM OIPE/ICIICHUI paszzen Vo,
TEPMUHOB Nel,2.3,4
Paznen 4. Knaccuduxanus 1 HOMEHKIaTypa MUHEPAJIOB. Pabora c mreparypoi,
COCTABJICHHUEC KOHCIICKTA C o pasacia Va,
.| 28-29 6 YCTHBIN OIIPOC
BBIICJIEHUEM OIPEEICHUM Nel,2,4
TCPMHUHOB
= |Pasznen 4. CamopoiHbIe Pa6ota ¢ mmreparypoii,
2 |3NIeMEHTHl U HHTEPMETAIITNYECKHE COeTMHEHUSI. cocTrapicHnC Ta6m"fl
: JAUArHOCTUYECKUX CBOUCTB
m MHHEPAJIOB, COCTABJICHUC
KOHCIICKTOB, 3ay4YUBAHUC
KJIaCCU(PUKAITUOHHON 29-30 ] cobecenoBanue pasnen Va,
IIPUHAJUIE)KHOCTH / TecTUpOBaHHE Nel,2,4

M3Y4aeMbIX MUHEPAIIOB, UX
XUMHUUYECKHUX GOpMYII,
JIMAaTHOCTUYECKUX CBOUCTB,
0COOCHHOCTEH reHe3nca u
o0xacTeil mpUMEHEeHUS




Cemectp

Ha3panue pa3snena, Tembl

CamocrosiTe1bHasi padoTa 00y4aromuxcs

Bua camocTosiTenbHOM
padoThI

Ne yyeOHBIX Heleb
yueonomy miaany (KYT')

CpOKH BbIINNOJTHEHHU S,

3aTpaTbl BpeMeHU
(uac.)

OuneHouHoe
cpeacTBo

YyeoHo-
METOJIUYEecKoe
odecreuyeHue
CaMoOCTOSITEIbHOM
padoTsI

Paznen 4. Cynbduasl, Cynbhocon U UM T0I0OHBIC COSTUHEHUS.

Pabora ¢ nurepaTtypoi,
COCTaBJICHUE TAOJINI]
JINarHOCTUYECKUX CBOMCTB
MUHEPAJIOB, COCTaBJICHUE
KOHCIIEKTOB, 3ay4MBaHUE
KJacCU()UKAITUOHHOM
MIPUHAJIESKHOCTH
M3ydaeMbIX MHHEPAJIOB, UX
XUMHYECKIX (POpMYIL,
JUArHOCTHYECKUX CBOMCTB,
0Cc0oOCHHOCTEH TeHe3nca u
o0xacTeil mpUMeHEeHUS

29-30

cobecenoBanne
/ TecTUpOBaHHE

pa3zaen Va,
Nel,2,4

Paznen 4. anmonaabie COeINHEHNAS.

Pabora ¢ nurepaTtypoi,
COCTaBJIEHHE TAOJIHI]
JTMAarHOCTUYECKHUX CBOMCTB
MUHEPAJIOB, COCTAaBJICHUE
KOHCIIEKTOB, 3ayYBaHUE
KJIaCCU(PUKAITUOHHON
MIPUHA]JIESKHOCTH
M3Y4aeMbIX MUHEPAIIOB, UX
XUMHYECKUX (POpMYIL,
JIMarHOCTHYECKUX CBOMCTB,
0CcoOeHHOCTEH TeHe3nca u
o0xacTeil mpUMEHEeHUS

30-31

cobeceoBaHue
/ TecTUpOBaHHE

pa3zaen Va,
Nel,2,4




Cemectp

Ha3panue pa3snena, Tembl

CamocrosiTe1bHasi padoTa 00y4aromuxcs

Bua camocTosiTenbHOM
padoThI

Ne yyeOHBIX Heleb
yueonomy miaany (KYT')

CpOKH BbIINNOJTHEHHU S,

3aTpaTbl BpeMeHU
(uac.)

OuneHouHoe
cpeacTBo

YyeoHo-
METOJIUYEecKoe
odecreuyeHue

CaMoOCTOSITEIbHOM

padoTsI

Pazgen 4. Oxcunsl.

Pabora ¢ nurepaTtypoi,
COCTaBJICHUE TAOJINI]
JINarHOCTUYECKUX CBOMCTB
MUHEPAJIOB, COCTaBJICHUE
KOHCIIEKTOB, 3ay4MBaHUE
KJacCU()UKAITUOHHOM
MIPUHAJIESKHOCTH
M3ydaeMbIX MHHEPAJIOB, UX
XUMHYECKIX (POpMYIL,
JUArHOCTHYECKUX CBOMCTB,
0Cc0oOCHHOCTEH TeHe3nca u
o0xacTeil mpUMeHEeHUS

30-31

cobecenoBanne
/ TeCTUpOBaHHE

pa3zaen Va,
Nel,2,4

Paznen 4. Kucnopoansie comnu.

Pabora ¢ nurepaTtypoi,
COCTaBJIEHHE TAOJIHI]
JTMAarHOCTUYECKHUX CBOMCTB
MUHEPAJIOB, COCTAaBJICHUE
KOHCIIEKTOB, 3ayYBaHUE
KJIaCCU(PUKAITUOHHON
MIPUHA]JIESKHOCTH
M3Y4aeMbIX MUHEPAIIOB, UX
XUMHYECKUX (POpMYIL,
JIMarHOCTUYECKUX CBOMCTB,
0CcoOeHHOCTEH TeHe3nca u
o0xacTeil mpUMEHEeHUS

32-36

40

cobeceoBaHue
/ TecTUpOBaHHE

pa3zaen Va,
Nel,2,4

Pazgen 5. MunepanbHbIi cOCTaB 3¢eMHOM KOPBI. Accolanuu
MHMHEPAJIIOB B TOPHBIX MOPOJIAX U PYAHBIX MECTOPOKICHHUSX.

Pabota c nuTeparypoi,
COCTaBJIEHHE KOHCIIEKTA C
BBIJIEJICHUEM OIPENEIEeHUI
TEPMUHOB

36-37

YCTHBIH ompoc

O6muii 00beEM CaMOCTOSTEIHHONM PAOOTHI O AUCIHILTHHE (Yac)

11

|

7

paszen Va,
Nel,2,4
paszen Vo,
Nel,2.3,4




4.3 Conepxanue y4eOHOro MaTepuasa

Paznen 1. BBenenue B qUCHUIUIMHY.

1.1. Benmenme. Kpartkuii 0030p ¢yHAaMEHTATBbHOW OTEYECTBEHHOW M 3apyOeKHOM
auTeparypsl 1o kypey. Kpatkuit 0030p 35€KTpOHHBIX PECypCcOB, BKIIIOYas MUHEpAIoruyeckue 6aspl
nanHbIX. CoBpeMeHHasi MHHEPAJIOTHs KaK HayKa, ee coaepikaHue u 3ajgauu. [lonsatue o MuHepae.
OcCHOBHBIE 3Tanbl UCTOPUU Pa3BUTHsS MHHepanoruu. CBs3b MHUHEPAJIOIMHM C JPYIMMHU HayKaMH.
OcHOBHBIE HAIPaBICHHUS B COBPEMEHHOW MHHEpajoruu. HaydHoe W TNpakTHUECKOe 3HAUYECHUE
COBPEMEHHOM MUHEPAJIOTUH.

Pa3znen 2. Koncturynus, cBONCTBa MUHEPAJIOB U METO/IbI UCCIIEIOBAaHUSI MUHEPAJIOB.

2.1. Koncruryuust MuHepanoB. TUIBI XUMUYECKOW CBSI3M B MUHEpaiaXx. ATOMHBIE U HOHHBIE
panuycel. KoopauHaMOHHBIE YKClIa U KOOPJMHAIMOHHBIE MHOTOTrpaHHUKU. M3omopdusm. Tums
n3oMopHbIX 3aMmerieHuil. CTpykTypHOe ymnopsaodeHue. TBepiable pacTBOppl UM HUX pacHas.
[Momumopdusm. [Tomurunus. Pacyer xumudeckux GopmMys MUHEPATIOB.

2.2. IuarHOCTUYECKHE CBOMCTBAa MMHEpAJOB: OJecK, LBET, 4YepTa, IPO3pavyHOCTh,
TBEPJIOCTh, CIIAHOCTH, y/IEIbHBIA BEC, O0IMK KPUCTAIUIOB, MOP(OJIOTHS arperatoB, MarHUTHOCTD,
NEKTPOIPOBOJIHOCTb, IIOMUHECLEHIUS, PAJUOAKTUBHOCTD, KAUECTBEHHBIE XUMUYECKHUE PEAKIIUH U
ap. CBsi3b (PU3NYECKUX CBOWCTB C COCTaBOM, CTPYKTYPOH U YCIIOBUSIMH OOpa3OBaHUs MUHEPAJIOB
(Tunomopdusm). [Ipupoma okpacku MUHEPAIIOB.

2.3. CoBpeMEHHBIE METO/IbI MHHEPAJIOTHYECKUX HCCIIeI0BaHni. PeHTreHodmyopecieHTHBII
aHaJIN3, CKaHUPYIOLIAs DJIEKTPOHHAs MHMKPOCKOINHS, PEHTTEHOCIEKTPAIbHBIA 3JIEKTPOHHO-
30HI0BbIM  MukpoaHanu3, KP- u HMK-cnekrtpockomnus, peHTTEHOCTPYKTYPHBIM  aHAIIN3,
3JIeKTpOoHOrpadus u 1p.

Paznen 3. I'ene3uc MmuHepasios.

3.1.3emHas kopa U OcoOeHHOCTH ee cocraBa. OCHOBHBIE CBEJECHHUS U XapaKTEPUCTHKH
reocgep 3emiid. XMMUYECKUI U MUHEPAJIbHBIM COCTaB 36MHON KOPBI.

3.2. OGpa3oBanue MuHepaioB B mpupose. [loHsrue o mporeccax MUHEpaoOOpa30BaHUS:
MarMaTU4ecKoM: TIEeTMaTUTOBOM, ITHEBMATOJIUTOBOM, THJIPOTEPMAIBHOM, METaMOPPUUECKOM,
METaCOMaTU4YECKOM, THIIEPreHHOM. PacnipocTpaHEHHOCTh MUHEPAJIOB B 36MHON KOPE U MaHTHH.

Paznen 4. OnucarenbHas MUHEPAJIOTHSL.

4.1. Knaccudukanus 1 HOMEHKJIATypa MUHEPAJIOB.

4.2. CamMOpoOJIHbIE AJIEMEHTHI U UHTEpMETaJuInUecKue coequHenus. O0masi xapakTepucThKa
U ycnoBHs oOpa3zoBaHus B npupoje. Kiacc Metamisl: Melb, cepedpo, 30J10TO, TIIATHHA, MTOJIUKCEH,
camopoJiHoe >kene30. Kilacc mojsyMeramibl: MBIIIBSK, CypbMa, BUCMYT. Kiacc HeMeTambl: anMmas,
rpadur, cepa.

4.3. Cynbdunsl, cynpdoconun u UM moao0HbIe coenuHeHus. OOmas XapaKTEepUCTHKA U
ycioBus 00pa3oBaHus B pupojie. OCHOBBI CUCTEMATUKHU CYNb(QHIOB U UX aHAJIOTOB.

Knacc mpocTele cepHUCTBIE U UM NO/I00HBIE cCOeIMHEHUs. ['pynna XanbKo3uHa: XaJlbKO3HH,
apreHTuT, akaHTuT. ['pynma rameHura: rajeHuT. ['pynma cdaneputa: cdajneput, BIOPTLMT,
KMHOBapb. CeMeNCTBO MNUPPOTHHA: TEKCANMPPOTUH, KIMHONMUPPOTHH, MEHTIaHauT. ['pymnma
XaJIbKOMUPHUTA: XaJbKOMUPUT, OOpHUT. ['pynmna koBeyuiMHA: KoBeUIMH. ['pynma aypunurmeHTa:
aypUIUTMEHT, peanbrap. Ipynma cTtuOHMTA: CTHOHWUT, BUCMYTHH. ['pynma MonubaeHuTa:
MonuOaeHUT. ['pynma mupuTa: NMUPUT, MapKasuT, apceHomupHr. Kiacc cynbdocomu. ['pymnma
TeTpadaputa (OJeKible pybl): TEHHAHTHUT, TETPadApUT. I'pynna npycTura: npycTuT, MUPaprupuT,
crepanuT. ['pynna cynbdocosei cBuHIA: OyTaHKEPUT, HKEMCOHUT.

4.4, T'anmonanasie coenuuenns. OOIIas XapaKTEPUCTUKA M YCIOBH 00pa30BaHUs B TIPHUPOJIE.
Knacce dropunst: ¢aoopur. Knace XJopuibl: raauT, CUIbBUH.

4.5. Oxkcunpl. OOmiasi XxapakTepuCTUKa U YClIOBUs oOpazoBaHus B mnpupoje. OCHOBBI
CUCTEMATHUKH OKCHUJIOB U TMIPOKCHUIOB.

Kitacc mpoctele u cnoxHble okcuabl. ['pynma kynpura: KynpuT. CeMencTBO KOpyHAA —
WIBMEHUTA: KOPYHJ, TeMaTuT, WIbMeHUT. ['pynna Opaynura: OpayHut. CeMeicTBO IINMUHENNI0B:




IIMKAHENb, MAaTHETUT, XPOMILTIUHEIUIbI, TayCMaHNT, Xpu3o0epuiul. ['pynna pyruna: pyTui, aHaras,
Kaccuteput. ['pynma KomymOHWTa-TaHTaIWTa: KOJXYMOWT, TaHTAJIUT, MNHUpoOo3uT. ['pymnma
KpUNTOMENaHa: KpunToMenaH. ['pynma nmepoBCKUTa: MEPOBCKUT. ['pymmma mupoxsopa: MupoxJiop,
camapckut. ['pynma ypanunurta: ypaHuHuUT. CeMeHCTBO KpeMmHe3ema: 0-KBapll, TPUIUMMT,
KPUCTOOAIHT, OMaJl.

Knacc ruapokcunbl. I'pynma Opycurta: Opycur. I'pynma rubG06curta: rub6cut. ['pymma
JMENUIOKPOKUTA-TETUTA: OEMUT, JTCTTHIOKPOKHT, AUACIIOP, TETHUT.

4.6. KucinopoaHbie comu.

Knacc kapOonarel. O0mas XxapakTeprcTUKa U YCIOBHUS 00pa3oBaHus B pupoje. be3BoaHbie
KkapOoHaTel. ['pynma KanabluTa: KaldbIUT, MAarHe3uT, AOJOMUT, aHKEPHUT, CUIAEPUT, POJOXPO3HT,
CMHUTCOHUT. ['pynma JoJOMHUTa: AOJOMHT, aHKEPHUT. [pymnma aparoHuTa: aparoHHT, LEPYCCHT,
cTpoHIanuT. KapOoHaThI C TONOTHUTEIBHBIMI AaHHOHAMH: MAJIaXHT, a3ypUT.

Knacc cynbpdarel. Obmias XxapakTepucTUKa U yCcIoBHS oOpa3zoBaHusa B mpupoxe. ['pymmna
Oaputa: OapuT, LENEeCTUH, aHIVIe3UT. ['pymnmna rurmca: aHTUIPUT, TUIIC. ['pyIina alyHWTa: allyHHT,
SPO3HT.

Knacc monu6naatel 1 BosibdpamaTel. OOImiasi XapakTepucTUKa M ycJIOBHs 0Opa3oBaHHs B
npupoje. ['pynna Bonbdpamura: GpepoepuT, rrodnepurt. I'pymmna meennra: moBEIIIUT, IICSIHUT.

Knacc. @ocdatel, apceHarsl U BaHaatel. O0IIas XapaKTepUCTUKA U YCIIOBUSL 00pa3oBaHUs
B npupoe. be3Boansie hocdarel, apceHaTs 1 BaHamaThl. [ pyrina MOHAIUTA: MOHAIUT, KCEHOTHM.
I'pynna amaruta: anatuT. Boxnble docdarbl, apceHaTsl M BaHaAaThl. [pynma BUBHAHUTA!
BUBUAHUT, aHHAOEPTUT, SpUTpUH. ['pyrimna Oupio3sl: Ouprosa.

Knacc cunukaTsl ¥ amomMocuinukaTel. COBpEMEHHOE MPECTABIEHUE O CTPYKTYPHBIX THIAX
cuukaTtoB. (OCHOBBI  COBPEMEHHOW  KPUCTAJUIOXMUMHYECKOH  KIACCU(PHUKAIMH  CHIIMKATOB.
OcTtpoBHBIe cunHKaThl. O011ast XapaKTepUCTUKA U YCIOBHUS 00pa30BaHUS B IPUPOJE.

OCTpOBHBIE CHJIMKATBI C HW30JMPOBAHHBIMH KPEMHEKHCIOPOJHBIMU TeTpa’apaMu: 0e3
N00aBOYHBIX AHMOHOB: (DEHAKUT, MUHEpaibl TPYyHIbl OJUMBUHA (M30MOpGHBIE psiabl (HopcTepuT-
¢basumT-TeponT), MUHEpPAIBl TPYIIBl TPAHATOB (IMUPON, AJbMAHIWH, CIIECCAPTHH, TPOCCYILIP,
aHApaAJNT, YBAPOBUT, UIOPJIOMUT, TUAPOTPAHATHI), HUPKOH, TOPUT. OCTPOBHBIE CUIIMKATBI C
M30JIMPOBAaHHBIME KPEMHEKHCIOPOJHBIMU TETpa’ApaMd M J100AaBOYHBIMH aHWOHAMH: JIUCTEH,
aHJIATy3UT, CWUIMMAHUT, CTAaBPOJIMT, TOHa3, TUTAHUT, XJOPUTOUA. OCTPOBHBIE CHIIMKATBI CO
CIIBOCHHBIMH KPEMHEKHUCIOPOTHBIMU TETPadpaMu (IMOPTOCHINKATHI) U T0OABOYHBIMUA aHUOHAMMU:
WIbBAUT, KaJaMUH, JaMIpouuT. OCTpOBHBIE CHIIMKATBI C M30JMPOBAHHBIMU U CIBOCHHBIMU
KPEMHEKHCIIOPOAHBIMH TETPAdJIpaMH, COJACPKAIIMMHU JT00aBOYHBIE AHHOHBI: IIOM3UT, SIHJIOT,
OpTHUT, Be3yBuaH. OCTpPOBHBIE CHJIMKAaThl KOJIBLIEBOTO THMA: OEpuill, KOPJIUEpPUT, IUOIITa3,
TypMaJIuH, SBIAHAJIHT.

Ilenoyeynble cuaukarhl. OOmIas XapaKTepUCTHKa M YCIOBUS 0Opa3oBaHUS B INPHUPOJE.
OCOOEHHOCTH KPUCTALUTMUECKUX CTPYKTYP IMUPOKCEHOB M MUPOKCEHOUI0B. Bapuanum XuMu4ecknx
COCTaBOB IHPOKCEHOB. JlmarpamMmel KiaccupUKaUM MHPOKCEHOB. PoMOMuYeckHe NHPOKCEHBI:
MUHEpaJIbl  psila  JHCTATUT-PEeppOCHIUT. MOHOKIMHHBIE MHPOKCEHBI: MHHEpalbl  psna
KJIMHOPHCTATUT-KIMHO(DEPPOCHIINT, MUKOHUT, MHUHEPAJbl psAla IUOINCHI-TeJeHOepruT, aBrHT,
STUPHH, JKAJICHUT, CIIOAYMEH. [ IMPOKCEHOH IBI: BOJITACTOHUT, POJIOHUT.

Jlentounble cuiukarel. OOmas XapakTepUCTUKAa U YCIOBUS OOpa3oBaHUS B MPUPOJIE.
[Togxonasr k coBpemeHHOU Kiaccudukanuu ampuoonoB. Pomoudeckne amdpubdoaspr: aHTOGHILITHUT,
KeIpuT. MOHOKIMHHBIE aM(pHUOO0IJIbI: MUHEpAbl psAfa TPEMOJIUT-aKTUHOIMUT, POrOBble OOMaHKH;
am(¢pu60s10BbIE ACOECTHI.

CroucTble CHIMKATHI U altoMocHanKaThl. OO0Ias XapakTepUCTHKa U YCIOBUS 00pa3oBaHUs
B Tipupoae. TUIBI CETOK B CTPYKType CJIOUCTBIX CHIIMKATOB;, CMEIIAHOCIOWHBIE CHIIMKATHI.
Cunukatel ¢ JIBYXCIOHHBIM NaKeTOM: KaOJWHHUT, MUHEpAIbl TPYHIbl CEpIIEHTHHA (AaHTUTOPHT,
mu3apauT, Xpu3oTwi). CHIMKATBl € TPEXCIOHWHBIM ITAKETOM: TalbK, MUPOQWILINT, CITFOJIBI
(MYCKOBHT, MaparoHHT, (hJIoromuT, OMOTUT, JIEMHUIOMENaH, JENUIO0INT, IUHHBAIBANUT), XPYIKHE
CIIO/IBI (Maprapur), THIPOCTIOAb! (THAPOMYCKOBUT, BEPMUKYJIUT, TJIAYKOHUT), MOHTMOPHJIJIOHHT,
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HOHTPOHHUT. CHWIIMKATBI C YETBHIPEXCIOWHBIM TMAKETOM: MHUHEPANbl TPYIILl XJIOPUTOB (TICHHHH,
KITMHOXJIOP, TPOXJIOPHUT, TEIOPUHTHUT, mamMo3uT). [IpenuTt, anodusut.

Kapkachbie anmomocunukaTsl. OO0IIasi XapaKTeprCTHKA U YCIIOBUS 00pa30BaHUS B MPUPOJIC.
be3BoHbIC KapKacHBIE aTFOMOCHIIMKATHI: TIOJIEBBIC ITATHI (KAJIMEBO-HATPUEBBIC MOJICBBIC IIMTATHI -
OpPTOKJIa3, MHUKPOKIHMH, CAHHJIWH; IUIaTHOKJIA3bl - albOUT, OJHMIOKIJIA3, aHJEe3UH, Jabpaaop,
OWTOBHUT, aHOPTHUT), JIEHIIUT, HE(METNUH, CKAMOIUTHI (MEHOHUT-MapUAINT), KAHKPUHUT, COJIAJIUT,
na3yput. Bopoconepikaiue KapKacHbIE aTOMOCHIIMKATHI 0€3 J0OABOYHBIX aHWOHOB (II€OJIUTHI):
HATPOJIUT, aHAIBITMM, I1a0a3HUT, CTHILOUT, FeHIIAHIUT.

Pazpgen 5. 3akimrounTenbHas 9acTh

5.1. MunepanbHblii cOCTaB 3eMHOM KOpbl. KoJMYeCTBEHHOE 3HAUYEHUE PA3IMYHBIX THUIIOB
XUMHYECKUX COCIUHEHUI B 3eMHON Kope. OCOOCHHOCTH COCTaBa M paclpeiesicHUs] MUHEPATIOB B
3€MHOM KOpe.

5.2. Acconmanuu MUHEPAJIOB B TOPHBIX MOPOJAX U PYIHBIX MECTOPOXKICHUSIX. MuHepaibl
IYOMHHBIX M3BEPKEHHBIX IOPOJI M MarMaTHYECKHUX PYIHBIX MECTOPOXKICHUH. BakHeimme
accolMalii MUHEPAJIOB B MErMaTuTax. ACCoMalii MUHEPAJIOB B KOHTAKTOBO-METACOMATUYECKHUX
oOpa3zoBaHMAX. MHMUHEpaIbl THUIPOTEPMATIBHBIX MECTOPOXKJICHHM TOJE3HBIX  HCKOIACMBbIX.
Munepansl 3¢ (Gy3UBHBIX TOPHBIX MOPOJI M MPOIYKTHI BYJIKAHHYECKUX OSKCTASIHA. MuHEpaibl
KOpBbI BBIBETpUBaHMs. MUHEpaibl OCAIOYHBIX TOPHBIX MOPOJ. MuHepaiabsl MeTaMop(pr30BaHHBIX
TOPHBIX TOPOJ M PYIHBIX MECTOPOXKICHUNA. MUHEpaibl MeTaMOp(PHUECKUX MECTOPOKICHUN
MMOJIE3HBIX HCKOIMMAEMBIX.

4.3.1 IlepeyeHb CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

TpyaoeMKoCTh
HaunmeHnoBaHue
Ne (4ac.) ®opmupyembie
No CeMHHAPOB, OueHoyHble
Paznena N3 Hux KOMIIeTEHIMH
n/H NPAKTUYECKHX U Bcero cpeacTaa *
H TeMBbI npaKkTHYecKas (MHIUKATOPDI)
J1a60paTOpPHBIX padoT 4acoB
MOAr0TOBKA
| ) Jmaraoctuyueckue ) ) CobecenoBanue / NIKonk.13.1
CBOWCTBA MUHEPAJIOB TECTHPOBAHHE N Kork-13.2
) 4 Tun 1.Camopoansie 0.5 ) Cobecenosanue / UKok 13.1
3JIEMEHTHI ’ TECTHPOBaHUE UKormk-13.2
CobecenoBanue / N Komnk.13.1
3 4 . 1,5 - :
T 2. Cynbgust ’ TECTUPOBAHUE NKonk.13.2
CobecenoBanue / NIKomk.
4 4 Tun 3. Tanoumsl 0,5 - A AKome1.1
TECTUPOBAHUE NKonk.13.2
CobecenoBanue / NIKomk.
5 4 Tun 4. Oxcusl 1,5 - A AKome1.1
TCCTUPOBAHUC I/II[KOHK—BQ
Tun 5. Conu
KHUCJIOPOACOIEPHKAIIUX
KHUCJIOT.
6 4 Kiacc 5.1. KapOonartsl. | i Cobecenosanue / UKormk.13.1
Knacc 5.2. Cynb(hatsr TECTUPOBAHME NKonk-13.2
Knacc 5.3.
Bonbdhpamats
Knacc 5.4. ®ocdats
Knacc 5.5. Cunukatsl
Iloaxmacc 5.5.1.
CuMKkaThl ¢
7 4 HU30JIMPOBAHHBIM 5 ) CobecenoBanue / MKonk13.1
KPEMHEKHUCIOPOAHBIM TECTUPOBAHNE NKonk-13.2
TETPAdIPOM B
KPUCTAJUIMYECKON
CTPYKTYpE.
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Iloaxmacc 5.5.2.
CuaukaTsl ¢
W30JTMPOBAHHBIMHU
rpynnamMu
KPEMHEKHCIIOPOIHBIX
TETPadAPOB B
KPUCTAIITHYECKOM
CTPYKTYpe

ITonxmacc 5.5.3.
CuIuKaThl ¢
HETPEPHIBHBIMU
LEIIOYKAMH U JIECHTaMHU CobecenoBanue / NIKonk-13.1
KPEMHEKHUCIOPOIHBIX TECTUPOBAHHE NIKonk-13.2
TETPA’APOB B
KPUCTAJNIMYECKON
CTPYKTYpeE

ITonkimacc 5.5.4.
Cunukarsl ¢
HENPEPBIBHBIMU CIOSIMHU
9 4 KPEMHEKHCIIOPOIHBIX 1 -
TETPa3ApOB B
KPUCTAJUIMYECKON

CTPYKType

CobGecenoBanue / WNKormk-13.1
TECTHPOBaHKE UKonk.13.2

Iloxkmnacc 5.5.5.
AIOMOCHUJIMKATEI C
TPEXMEPHBIMU
KapKacaMu ajaroMo- U 1 Cobecenosanue / NIKomnk-13.1
KPEMHEKHUCIIOPOIHBIX TECTHPOBAHHE N/ Kork-13.2
TETPad’ApOB B
KPUCTAJUIMYECKOU

CTPYKTYpe

10 4

MuHepanbHble
accouyanuu

11 5 1 - CobecenoBanne NKonk-13.2

4.3.2 IlepeyeHb TeM (BONPOCOB), BHIHOCMMBIX Ha CaMOCTOSITeIbHOe H3y4YeHHEe B
PaMKax CaMOCTOSITEIbHON PadoThl CTYICHTOB

Ne Tema 3aganue Popvmpyemasn

WK
H/H KOMIIETCHIIUA

IIpopaboTka NCTOYHUKOB
nHGOPMAIIMY TyTEM TOBTOPEHHS
1 OcCHOBHBIE 3TaIlbl UCTOPUU 1 yriryOJieHus: MaTepuania, OIK-13 NKonk.13.1

Pa3BUTHSI MUHEPAIOTHH. MTOTYYCHHOTO Ha JICKITHOHHBIX
3aHATUAX. JlomoIHEHHE
JICKIMOHHOT'O KOHCITEKTA.

[IpopaboTtka pexoMeHyeMoi
JIUTEPATYPHI M HJIEKTPOHHBIX 0a3
JIAaHHBIX 1O BBIICIICHHBIM
KypCHBOM MHUHEpajiaM ¢
no0aBieHNEM B KOHCIIEKT JICKITHHA

HHPOPMAIIUH 10 OIIK-13
KI1acCH(UKAITMOHHON
MIPUHAIIIC)KHOCTH, XUMHIECKOMY
COCTaBY, TUarHOCTUYECKUM
CBOWCTBAM, yCIOBUI
o0pazoBaHus 1 obsacTeil nx

Tun 1. CamopoaHbIE dJIEMEHTHI U

P WHTEPMETANINIECKUE COSTMHCHHUS.

Knacc momymeranisl. MuHepanbl:
MBUUBSIK, CYPbMA, BUCMYM

I/UIKOHK— 13.1
I/UIKOHK— 13.2
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IIPUMCHCHUS.

Tun 2. Cynsdunsl, cyiabsdoconu n
UM To100HBIe coenuHeHus. Kiacce
HPOCTHIE CEPHUCTHIC X UM
NOOOHBIE coenuHeHHUS. ['pyma
XaJIbKO3WHA, MUHEPAJIBL:
apeenmum, akawmum. I'pynma
ctanepura, MUHEpAI: 8IOPMYUM.
Knacc cynbdoconu. ['pynma
IpYCTUTA, MUHEPAIIbL: npyCmum,
nupapeupum, cmeganum. I'pynna
cynb(hocoei CBUHIA, MHHEPAIIBI:
oynamscepum, 0HcemMCcoHUm.

[IpopaboTka pekoMeHayeMOM
JUTEPATypHI ¥ HJICKTPOHHBIX 0a3
JAHHBIX IO BBIACICHHBIM
KypCHBOM MHUHEpasaM ¢
J00aBIEHNEM B KOHCIICKT JIEKIIUH
HHPOPMAIIUH T10
KI1acCH()UKAITMOHHON
MIPUHA/JIC)KHOCTH, XUMUYECKOMY
COCTaBY, TUarHOCTUYECKUM
CBOMCTBAM, yCIIOBUI
o0pa3oBaHus U 00IacTel X
TIPUMEHEHUSI.

OIIK-13

I/IHI<OHK— 13.1
I/IHI<OHK— 13.2

Tun 4. Oxcuapl. Knace npocteie u
CIIOKHBIE OKCHIBL.
I'pynma mupoxiiopa, MUHEPAIIBI:
nupoxnop, camapcxum. I'pyma
YpaHUHUTA, MUHEPAIL: YPaAHUHUM.

IIpopaboTka pekoMeHIyeMon
JIUTEPATYPBI U AIEKTPOHHBIX 0a3
JIAHHBIX [0 BBIICICHHBIM
KypCHBOM MHHEpAJaM ¢
JN00aBIeHUEeM B KOHCIICKT JICKIIUi
HHPOPMAIIUH T10
KIacCU(pUKAIIMOHHON
MPUHAJIC)KHOCTU, XUMUYECKOMY
COCTaBY, THATHOCTHICCKUM
CBOMCTBAM, yCIIOBUI
o0Opa3zoBaHus U 00IacTell UxX
IIPUMCHCHUA.

OIIK-13

UKok 13.1
UKonk-132

Tun 5. Kucnopoansie conu. Kiace
MOJUOATHI U BOJTB(ppaMaTHI.
I'pynma meenuTa, MHHEpAT:
noseiium.

Kmnacc. ®ocdartsl, apceHaTh 1
BaHa/aThl. be3BonmubIe QochaTsl.
['pymma MoHannTa, MUHEPAITB:
MoHayum, kcenomum. BoaHsie
(docdarsl, apceHaThI U BAHAIATHI.
I'pynmna BUBHaHHUTA, MHHEPAJIBI:
BUBUAHUM, AHHAOEPSUM, IPUMPUH.
I'pymnma Gupro3sl, MUHEpa:
ouprosa.

[IpopaboTka pekoMeHIyeMOon
JIUTEPATyPHI ¥ HJICKTPOHHBIX 0a3
JTAHHBIX IO BBIACICHHBIM
KypCHBOM MHHEpasaMm ¢
J00aBIEHNEM B KOHCIICKT JICKIIUH
HHPOPMAIIUH T10
KJIaCCU(PUKAITUOHHON
NPUHAIICIKHOCTH, XUMHUUECKOMY
COCTaBY, TMarHOCTHYECKUM
CBOMCTBaM, yCJIOBUI
oOpa3oBaHus U 00JaCTe UX
HNPUMEHEHHSI.

OIIK-13

UKok 13.1
I/UIKOHK- 13.2

Knacc cunukatsl u
AMOMOCHITHKATHL. [loKimace
OCTPOBHbBIE CHIIUKATHI C
M30JMPOBAHHBIMHU
KPEMHEKHCIOPOTHBIMU
TeTpadipamu: 0e3 100aBOUYHBIX
AQHMOHOB, MUHEPAJIbL: heHaKum,
rpaHaThl (euopocpanameoi,
wopnomum), mopum. Ioaknacc
OCTPOBHBIE CHUIIUKATHI C
W30JIMPOBAaHHBIMU U CIBOCHHBIMHU
KPEMHEKHCIOPOJHBIMU
TeTpasipaMu, COJCpKalliMU
J00aBOYHbIE aHNOHBI, MUHEPAII:
opmum. OCTPOBHBIC CHIMKATHI
KOJIBIIEBOT'O THITa, MHHEPAJIBIL:
Kopouepum, OUONmas.

[IpopaboTka pekoMeHIyeMon
JIUTEPATYPHI M HJICKTPOHHBIX 0a3
JIAaHHBIX IO BBIICIICHHBIM
KypCHBOM MHUHEpajaMm ¢
nobaBieHHEM B KOHCIIEKT JICKITHH
HHPOPMAIIUH 110
KI1acCH(UKAITMOHHON
MIPUHAIIIC)KHOCTH, XUMHIECKOMY
COCTaBYy, TNarHOCTHYECKUM
CBOWCTBAM, yCIOBUI
oOpa3zoBaHus 1 obnacteit nx
MIPUMEHEHUSI.

OIIK-13

I/II[KOHK- 13.1
I/II[KOHK- 13.2

CroucThIe CHIINKATHI U
amoMOCHIHKaThl. CHIIMKATHI ¢
TPEXCIIOWHBIM MTAKETOM, MUHEPAJIBIL:
cIrobl (napazonum, 1enudOMenan,
YUHHBAILOUM), XPYTIKUE CITIO B

[MpopaboTka pexoMeHayEeMOM
JTUTEPaTypHl U SJIEKTPOHHBIX 0a3
JTAaHHBIX TI0 BBIJICJICHHBIM
KypCHBOM MHUHEpajaMm ¢
no0aBIeHNEM B KOHCIIEKT JICKITHHA

OIIK-13

I/UIKOHK— 13.1
I/UIKOHK— 13.2
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(mapeapum), TuRPOCTIONBI MHPOPMALIUH T10

(euopomycxosum, eepmuxyium, KJIaCCU(UKAITMOHHON
2NAYKOHUM). MPUHAJICKHOCTH, XUMUYECKOMY
Ipenum, anogpunium. COCTaBYy, TUArHOCTUYECKUM

CBOMCTBaM, yCJIOBUI
oOpa3zoBaHuA U obmacTel ux
TIPUMEHCHUS.

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOSITEIbHON PadoThI

JUis  TOJHOLEHHOTO M KA4YeCTBEHHOTO  BBIMOJIHEHUS  CaMOCTOSTENBHOW  paboThI
o0yyaroIuiics 10JKeH B Hadaje y4eOHOro ceMecTpa C y4eToM C(OPMHUPOBAHHOIO pPaCIMCAaHUS
yueOHBIX 3aHATUI PacIUIaHUPOBATh BPEMsi, KOTOPOE OH IUIAHUPYET OTBOJUTH Ha CAMOCTOSITEIHHYIO
paloTy Mo KaX10W N3ydyaeMoi AUCLHUILINHE ¢ y4E€TOM 00beMa 4acoB, OTBOAMMOIO Ha 3TOT 3JIEMEHT
y4eOHOI paboThl B yd4eOHOM IUIaHe W pabodell MporpaMMe COOTBETCTBYIOMICH aucHUTUIHNHBL C
Y4€TOM PEKOMEHJIOBaHHOW MpernojaBaTesieM JIMTepaTypbl, 00ydaromuics TOKEH 103a00TUThCS O
IIOJIyYEHUH B M0JIb30BAHNE HA MEPUOJI OCBOCHUS TUCLUILUIMHBI HEOOX0AUMOT0 KOMIUIEKTA Y4€OHBIX
n3nanuii B Hayunoit 6ubnuorexe UI'Y um. B.I'. Pacniytuna, TpeOyembIX A peryssipHOi paOoThI.
OOyuarommiicss JOJDKEH MPOBEPUTh HAIWYHME JOCTyNa K YKAa3aHHBIM B HAcTOsIIEH paboueit
IporpamMMe AMCHUUIUIMHBI HH(POPMALIMOHHBIM, CIIPABOYHBIM PECYpCaM M COOTHECTU C UMEIOLTUMHUCS
TEXHUYECKMMHU BO3MOXKHOCTAMHU pabOThl B JOMAIIHUX YCIOBUAX, JU00, IPU UX OTCYTCTBUHU TAKUX
YCIIOBHIA, TOHHMAaTh HEOOXOAWMOCTH IIOCEIICHUS KaOMHETOB IUIi CaMOCTOSITEIbHON paboThl,
IPEJYCMOTPEHHBIX Ha TEPPUTOPUM Y4YeOHOro KOpIyca TIeoJIOTHYecKoro (akynprera u
000pYZIOBaHHBIX KOMITBIOTEPAMH C JIOCTYIIOM K ceTH VHTEpHET, Wil BOCIIOIB30BaThCA pECypcaMu
U MaTepuaibHO-TexHHuYeckuM porrom Hayunoit oubnuoreku UI'Y um. B.I'. Pacniytuna.

B 1nponecce BBINOIHEHMS] CaMOCTOSITENBbHOM pPaOOTHl 00ydaromIMica JIOJKEH CTPOro
ClIeZIoBaTh PEKOMEHJAIUAM IIperojaBaTessi, KOTOpbli OH (GopMylIHpyeT B XOJ€ OCBOCHHUS
COOTBETCTBYIOILIEH TEMbI B paMKax padOThl Ha JIEKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHX. | TaBHBIN
yIop B CaMOCTOATENbHOM paboTe MpH OCBOCHMM JAaHHOW UCHMILIMHBI OOy4aroIIMHCs JOJDKEH
JienaTh Ha MpopaboTKy Marepuala Mo 3y4aeMoil TeMe Ha OCHOBE PEKOMEHJOBAaHHOM JIUTEpaTyphl,
MH(GOPMALMOHHBIX U CIIPABOYHBIX pecypcoB. [l coCcTaBIeHHsI KOHCIIEKTOB U 3allUCH ONpeesIeHUH
TEPMHUHOB, IPUHSTHIX B MUHepanoruu. [Ipu npopaboTke cOOTBETCTBYIOLIEH TeMbI, 00yJaromuiics
JIOJDKEH BBINIUCHIBATh HE3HAKOMBIE TEPMMHBI, IPUBOIAUTH HX ONPEACIECHUS W [aBaTb UM
HEO0OXOJIMMBbIE pa3bsCHEHUS, JKEJIATeIbHO yKa3blBask UCTOYHUK MH(OpMalMU MyTeM 100aBiIeHUS
oubnuorpaduueckoit ccpuiku. [lepes HaualoMm COCTaBIEHMS KOHCHEKTa, OOydarolMics IOJKEH
MIPOCMOTPETh 3alMCH, CHCIaHHblE Ha JEKUUAX M JA0OPAaTOpHBI3 3aHATHUSX, O3HAKOMUTBHCSA C
u3yyaeMoi mpobnemoit (TeMoil) B pEKOMEHAyeMoil juTepaType MU APYrMX MCTOYHHKaX
uHpopmanuu, GopMupys, TakuM o00pa3oM, 0000IIEHHOE U YIIyOJIeHHOE MpeICTaBICHUE O
KOHKpPETHOW mpolOsieMe M Jenas MOMETKH TeX uvacTeil WH(popMaluu, KOTOpble IUIAHUPYETCS
0000mMTh, W TIepepaboTaTh B XOJI€ COCTaBJICHHWS KoHcHekTa. Ha ocHoBe aHanmm3a y4yeOHOM
JUTEpaTyphl, MTHPOPMAIIMOHHBIX U CIIPAaBOYHBIX PECYPCOB OOYYAIOLIUIICS COCTAaBIISET KOHCIIEKT,
BbIpaXkasi B HEM KJIIOYEBYIO CYTh M3ydaeMoil poOseMbl U BbIIENSS ONpeiesieHusl TepMUHOB. [lanee,
B paMKax IPOBEPKH TEKYIIEeH yCIIeBaéMOCTH Ha JIEKIIMOHHBIX U TaOOPaTOPHBIX 3aHATUH, a TAKXKE B
xoJie cobeceloBaHUI B paMKax KOHTPOJS CaMOCTOSITENbHOM padOThl MpPErnoaaBaTeib OIEHUBAET
KAaueCTBO COCTAaBJIEHMsI KOHCIIEKTOB IYTEM BHU3YaJbHOI'O IPOCMOTPA M OTBETOB HA BOIPOCHI IO
T€Me KOHCIIEKTUPYEMOr0 MaTepurara.

BaxxHBIM 3J1€MEHTOM CaMOCTOSITEIbHONH paboThl OOYdYaIOUIMXCS MO JaHHOM JUCLUIUIMHE
npenycMaTpuBaeT padoTy HajJ 3TaJOHHBIMH M pabOYUMH KOJJIEKUHUSAMU 00pa3lloB MUHEPAJIOB B
COOTBETCTBHM C H3YYEHHBIM MaTepUaloM, a TaKXe COCTaBJIEHHE TaOJIMIl C JUArHOCTHYECKUMH
CBOMCTBaMU paccMaTpUBAEMbIX MHHepanoB. Huke nmpuBeaeHbl KpaTKUe METOIUYECKUE YKA3aHUS K
eXKEHEeNeNbHON (M0 IMyHKTaM) CeMecTpoBOM palboTe 0Oy4aromerocss HENOCPEICTBEHHO C
KOJUIEKLIASIMH.

1. Tema «J/lnarHocTnueckue CBOMCTBa MHUHEpaiIoB». B Xoae aynuWTOpHBIX 3aHATUH (Ha
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JeKIUsX M Ja00OpaTOpHBIX paboTax) CTyAEHTaM H3JIaraloTcsi TEOPETHYECKHE aCMHeKThl H
IIPAKTUYECKHE HABBIKM IO JaHHOW Teme. [[s 3akpensieHus marepuana B XOAE CaMOCTOSITEIbHON
paboOTBl CTYIEHTHI JIOJDKHBI C WCIOJB30BAaHMEM JOTaJOHHOM U paboyeil KOJJICKIUWA B
COIIPOBOKIACHUU C PEKOMEHIYEeMOH JHMTepaTypoll M COOCTBEHHBIMH 3allUCAIMU  PaCCMOTPETb,
OIUCaTh M YCTAHOBUTH OCHOBHBIE (pU3MUECKHUE, B TOM YHCIIE MOP(HOIOTHUECKUE XapaKTEPUCTHKH
MUHEpaJIOB B  oOpasuax. B srtajoHHON u pabodell KOJUIEKLHUSAX MPEICTAaBIEHbl TUIIMYHBIE
MUHepaJIbl 00J1aIal0NIMMHU KJIACCHYECKUMHU (PU3NYECKUMHU CBOMCTBAMU — OJIECKOM (TIUPHT, TAJICHUT,
caneput, TUTaHUT, rPadUT, WIBMEHHUT, KaJbLMUT, ()JIOrONMUT, KAOJIMHUT, MUPOIIO3UT, HE(eluH,
KBapll), TBEPIOCTBIO (TaJbK, TUIIC, KATBLUT, (DIFOOPHUT, amaTuT, OPTOKIA3, KBapIl, TOMa3, KOPYH],
anMas, rpauT, AMCTEH), LIBETOM (MOPHOH, FOPHBIA XpycTalb, aMETUCT, payXTolla3, KMHOBaphb,
OOpHUT, peanbrap, aypUInUIrMEeHT, MallaXuT, a3ypuT), IBET 4epThl (JIA3ypHUT, Cepa, XaJIbKOIUPHT,
MOJIMOJCHUT, MAPMAaTUT, TEMATUT), CHAHHOCTHIO (OMOTHUT, TaJUT, KAJIBLUT, (JIIOOPUT, IIArHOKIa3,
anatut, He(deIMH, KBapi), yISIbHBIM BeCOM (TAICHHUT, OapUT, KaIBIUT, KAOJIUHUT),
IBYJIy4erpesoMIeHueM (UCIaHACKUN IIMaT), MarHUTHOCTBIO (MUPPOTHUH, MAarHETUT, WIIbBMEHUT),
MOpGoJIOTHel KPUCTAIUIOB (TAJICHUT, IIMUHENb, AIbMAHAWH, TETPAdIPUT, KalIbLUT, MHUKPOKJIHH,
MYCKOBUT, IIepi, Oepuiul, KBapl, KUaHUT, AUONCUI), Mopdonorueit arperatoB (apys3a Ksapla,
¢dochopuTOoBHIE M TUPUTOBBIE KOHKPEIINH, OOJUTH MATHETUTA U MTUPOTIO3UTA, 3EPHUCTHIE arperarhl
IUTarMoKja3a M IUpUTa, HATEYHbIC arperarbl Kajdbl[MTa W AaparoOHUTHI, JEHAPUTHI OKCHUIOB U
THUIPOOKCHUJIOB MapraHiia, HajleThl MajaXxuTa, aHrjiesutra u uepyccuta). Kaxnas karteropus
(bu3nUecKux CBOWCTB MPOCMATPUBACTCS U aHAIU3UPYETCsl Ha 00pa3lax 3TaJIOHHOHM KOJUIeKIHH, 6e3
KaKUX-TH00 MaHHMIyIsnuil ¢ oOpasmamu. Jlamee MaTepuan 3aKperuisieTcsi NPaKTHUYECKHUMU
HaBbIKaMHU Ha oOpa3iax pabouel KOJUIEKIHH.

2-10. CrpykTypa CcaMOCTOSTEIBHOH pPaOOTBI JUIsI TEM, TIOCBSIICHHBIX paboTe C
STAJIOHHBIMU U pabo4YMMHU KoJUIeKUUsAMH 1o TemMaM «CamopoiHble 351eMeHTb» U «Cynb(uabdy
(memenst 29-30), «lamommer»y u  «Okcuas» (Hemens 30-31), «KapGonats», «Cynbdare,
«Dochately u  «Bombdpamatey  (memens  31-32), «CunmkaTel € U30JIMPOBAHHBIM
KPEMHEKUCIOPOIHBIM TETPA’APOM B KpUCTAIIIMYECKON CTPYKType» (Henenst 32-33), «Cuiukarsl ¢
M30JIMPOBAaHHBIMHU TPYNIAMH KPEMHEKUCIOPOAHBIX TETPa’IpOB B KPUCTAIUIMUECKOH CTPYKType»
(wenens 33-34), «llernoveunsle U JeHTOUHbIE cUIMKATBDy (Hexens 34-35), «CnoucTbie CUITMKATHI»
(nenens 35-36), «KapkacHble cunukaTb (Heaens 36) ennHooOpa3Ha U B o0uiei popme uznaraercs
B JaHHOM OOBEIMHEHHOM ITYHKTE.

Jis  ycnemHoW peaidu3alMd  CaMOCTOSTENIbHOM paloThl  CTYJNEHTHl HCHOJb3YIOT
pEeKOMEHIyeMyto JuTepaTypy (cMm. Tadi. 4.2), coOCTBEHHBIE KOHCIIEKTHI JIEKITUH, a TAKXKE 3aIiCH U
IIOMETKH, CJellaHHble Ha JIabopaTopHBIX paboTax Mo coOoTBeTCTBYyMOIEeH Teme. CHavana
PEKOMEHIyeTCsl pacCMaTpuBaTh M AHAIM3UPOBATh Ka)KIbl M3ydyaeMblii MUHEpad M3 STaJIOHHOU
KOJIJIEKI[MM, oOpalias BHUMaHUE Ha reHeThdecKyro MHpopmaruio. Jlamee CTYAEHT NMPUCTYMAET K
pabote Haj oOpas3iamMu M3 pabouell KOJUICKIIUU, BCTIOMHHAs OCOOCHHOCTH TUATHOCTUKHU JTaHHBIX
MuHepasioB. KitoueBbIMM 3a7jauaMM KaXJ0M caMOCTOSATENbHOW paboThl siBisieTcsl (POpMUpPOBaHHE
Mpe/ICTaBICHU O Bapualuu (U3NYECKUX CBOMCTB M TN€HETHUYECKUX OCOOEHHOCTEW MHHEpaJoB B
npefenax — COOTBETCTBYIOUIEH KilacCM(PUKAIIMOHHOM enuHUIbl (TUIa, Kiacca, IOAKIIAcca),
3aroMUHaHue QU3NYECKUX U MOP(OJIIOTHYECKUX CBOMCTB U OCOOCHHOCTEW reHe3uca sl Kaxa0ro
MHUHepasia, BbIPAOOTKH ONTHUMAJIBHOTO TIOAXO0Ja B ONPEAETICHUM JUarHOCTUYECKUX CBOWCTB
M3Yy4aeMbIX MUHEPAJIOB.

Huxe npuBeneHbl CHUCKM PEKOMEHAYEMBIX K PAacCMOTPEHUI0 MMHEPAJIOB UL
COOTBETCTBYIOILIETO €XXEHEJIEIbHOI0 JTala CaMOCTOATEIbHOM paboThl CTYJIEHTOB (COTJIAcHO
nyHKTam 1aoi. 4.2).

K Teme 2 («Camopomnsie anmemeHTs» U «CynbQuasn»): Menb, cepedpo, rpadur, cepa,
XaJIbKO3UH, TaJIeHUT, c(anepur, KUHOBapb, MHUPPOTHH, NEHTIAHIUT, XaJbKOMHUPHUT, OOPHMT,
KOBEJUIMH, AaypUIIUTMEHT, peanbrap, CTHOHUT, BHUCMYTHH, MOJUOIEHUT, NUPUT, MapKa3HT,
apCeHOMUPUT, TEHHAHTUT, TETPAdIPUT, JDKEMCOHUT, OyIaHKEPHUT.

K teme 3 («"amouapn» u «OKCHABIY): TaUT, CUIIBBUH, (QIIIOOPUT, KYIIPUT, KOPYH/I, TEMATHT,
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WIBMEHHT, IIMUHETh, MAarHETUT, XPOMHT, PYTHUI, KACCHTEPUT, KOTYMOUT-TAHTAIUT, MEPOBCKHUT,
MAPOJIIO3UT, KPUMNTOMEJIAH, KBapll, oraj, OpycuT, ruoocut, 6EMUT, AUACTIOp, TETUT, TUAPOTETUT
(JINMOHMT),.

K reme 4 («KapOoHaThl»): KalbIHUT, aparOHUT, MarHe3UT, TOJIOMHUT, CUJEPUT, POAOXPO3UT,
CMHUTCOHUT, IIEPYCCUT, CTPOHIIMAHUT, MAJIAXUT, a3ypHT.

K teme 5 («Cynbdatery, «Dochate» u «Boabdpamarsi»): 6aput, IENECTHH, aHTJIC3UT,
aHTUAPUT, TUIIC, APO3HT, ATYHUT, alaTuT, OMpro3a, pepOoepuT, IrOOHEPHT, ICEeTUT.

K Teme 6 («Cumukatbl C HW30JMPOBAHHBIM KPEMHEKHUCIOPOIHBIM TETPadJpoB B
KPUCTANIMYECKONH CTPYKTYpe»): UHUPKOH, QOpPCTepUT, (asauT, TOma3, KHAHWT, AaHIATY3UT,
CIUJTUMAHUT, XJIOPUTOMJ, CTaBPOJIMT, TpaHaThl (MHUPOIN, ajibMaHIWH, CIECCAapTHH, YBapOBUT,
TpOCCYJISIp, aHAPAJIUT), TATAHUT.

K teme 7 («Cunukatsl ¢ U30JUPOBAHHBIMH TPYIIIaMU KPEMHEKHUCIOPOIHBIX TETPasApOB B
KPUCTANIMYECKOW  CTPYKType»): BE3yBHAH, JaMIpPOPWILIUT, OIUIOT, OCpWLI, 53BIUAJIHNT,
TYpPMaJHHBbI.

K teme 8 («llemoueunble CUIUKATBI»): TUONCHUI, TeACHOEPTUT, aBTUT, >KAJCUT, ITUPHH,
CHOJIYyMEH, SHCTaTUT, TUIIEPCTEH, OpPOH3UT, BOJUIACTOHUT, POJOHHUT aCTPOPHILIUT, TPEMOJIUT,
aKTHHOJIUT, pPOTOBBIE 0OMaHKH, ri1aykodaH, appBeACOHHUT.

K teme 9 («CrnoucTthie CHIMKATBHI»): TalbK, MHUPOPIILIUT, (PIOTONUT, OMOTUT, MYCKOBHT,
JETUIOJIAT, XJOPUTHI (IMIEHHWH, KJIMHOXJIOP, TIOPUHTHT), CEPICHTHHBI, XPHU30THJIbI, KAOJUHUT,
MOHTMOPHIJIOHUT, HOHTPOHUT, BEPMUKYIIUT, HUILJIHT.

K teme 10 («KapkacHble amtOMOCHJIMKATBI»): TUIATMOKIIA3bl, MUKPOKJIWH, OPTOKJA3,
CaHWJIMH, CKAMOJUTHl (MapUOIHUT, MEHOHUT), JIEHIUT, HEeDEeIUH, CONAIUT, Ja3ypuT, KaHKPUHUT,
[IEOJIUTHI (II1a0a3UT, HATPOJIUT, TEHITAHTUT, CTUIIHOUT).

11. lnsa camocrosiTenbHONM paboThl 1o Teme «lIpupojHbie MUHEpalbHBIE ACCOLUAIIUN
HEOOXOUMBI: MaTepHalbl JICKIMH W 3aluCH, CACJIaHHBbIC Ha JIA0OpPATOpPHBIX padoT, a Takke
peKOMeHI0BaHHas JuTepaTtypa (cMm. Tabin. 4.2), sTanioHHas U pabovasi KOJUIEKIIUU 10 TaHHOM TeMe.
DranonHas U pabodas KOJUISKIIUS BKIIOYAIOT ceOst Habop 00pa3IioB ¢ KIACCHUECKON THITOMOP(GHON
MUHEpabHOM  accolMaleil,  XapaKTepu3ylollell  pa3Hble  paclpoOCTpaHEHHbIE  THUIIBI
MarMaTH4ecKoro,  TMEerMaTUTOBOTO,  KOHTAaKTOBO-METACOMATHYECKOTO,  THIPOTEPMAILHOTO,
MeTaMOp(hUYIECKOTr0 M 0CaJOYHOTO MPOIIECCOB MUHEpanooOpa3oBaHus. B mporecce paboTel Ha
o0pa3iamMu dTATOHHOW KOJUISKIIHEH TIepe]] CTYICHTOM CTOWT 33J[laya BHUMATEIIBHO MPOCMOTPETh U
MPOaHATM3UPOBATh KaXKABI MUHEpan B 00pasile, MOHITh UX B3aUMOCBS3b B paMKax KOHKPETHOTO
mporecca MHUHEPaIo00pa30BaHUs, OTMETHTh TEHETHYCCKUE MPHU3HAKUA JIAHHOW MUHEpPaIbHON
accolManuu. 3akpeIuieHHe TMOJIYUeHHBIX HABBIKOB, TIOJTYYEHHBIX KaK Ha JIGKIIMOHHBIX U
a00OpaTOPHBIX 3aHATUSX, TaK U B pab0Te HAJ ATAJIOHHON KOJUICKITUEH BBITIOIHAETCS HAa 00pa3iax
ux paboueii komnekuuen. B pabore Hax paGouelt KOMIEKIUEH CTyIeHTy HE0OX0IUMO OMPEIeNIUTh
BCE MHHEpaJbl B 00pasIle, claeliaTh OMHMCAHHWE 0O0pas3la M apryMEHTHPOBATh TPHHAICKHOCTH
MUHEPAITBFHON acCOIMAlNU K KOHKPETHOMY T€HETHYECKOMY MPOIIECCY.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IPOEKTOB): He PEAYCMOTPEHbI

V. YYUEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECHEYEHHUE
JUCHMILIMHBI (MOLYJIS)

a) mepeveHb JUTePaTypsbl

1. berextun A.I'. Kypc munepanoruun — A.I'. berextun. M. : KJIY. — 2008. — 736 c. (50
9K3.)

2. bynanos B.A., benoronoB A.A., Cusbix A.U. IlpakTuueckas MUHepasorus ¢ OCHOBaMHU
kpucramorpadpuu. — Mpkyrck: U3n-so UpkyTtckoro ynusepcutera, 1995. - 248 c. (16 3k3.)

3. bymanoB B.A., Cuspix A.M. Kpucramioxumusm mnopoaoo0pa3yromux MHHEpPAIOB.
Wpxkytcek: U3a-Bo Upkyrckoro yausepeutera, 2005. — 220 c. (19 7k3.)

4. bynanos B.A. Cusbix A.U. IuarHoctuka munepainoB. — Upkyrck: U3n-Bo Hpkyrckoro

17



yHuBepcureta, 1991. — 248 c. (59 3k3.).

0) mepuoaUYeCKUE U3TAHUS

1. «3anucku Poccniickoro MuHEpasorndeckoro oomecTsa — xypHai Poccuiickoit akageMuu
HayK, B OTKPBITOM JOCTYII€ OTKPBITHI OT/AEIbHbIE 0030pHBIC CTAaThU MO BOIPOCAM MHUHEPAJIOTUH,
ANEeKTPOHHAs cchuika: https://zrmo.org/ru/archives.html

2. «Jloxmanpl akagemun Hayk» (mo 2020 r.) «Jloknaasl akagemun Hayk. Hayku o 3emie» (c
2020 r.) — xxypHan Poccuiickoii akaieMun HayK, IOCTYyIN ¢ KoMmibioTepoB cetu UI'Y yepes mopran
E-library: https://elibrary.ru/title_about_new.asp?id=71079

3. «Contribution to Mineralogy and Petrology» — sxypHan uznarenbpcTBa Springer, TOCTYI €
koMIbroTepoB cetr MY, anekTpoHHas ccbuika: https://www.springer.com/journal/410

4. «Mineralogy and Petrology» — xypHan u3marenbcTBa Springer, JOCTYI ¢ KOMIIBIOTEPOB
cetu UI'Y, anexTponHas ccplika: https://www.springer.com/journal/710

r) 0a3bl JaAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

http://www.webmineral.com/

baza nmanubpix «Mineral Website», copepXuT MOAPOOHYIO CIPaBOYHYIO HH(POPMAIUIO O
COCTaBe M CBOWMCTBAaX MHHEpAIAX, HX TCHE3WCEe, KIACCH(PUKAIMOHHON MPUHAIJICKHOCTH U MHOTHX
JPYTUX XapaKTEPUCTHK.

https://www.mindat.org/

Munepanoruueckass 6aza maHHbIXx «Mindaty cofep uT mNOApoOHYH0 HUHGOPMAIUIO O
MUHEpaJiaXx, B TOM YHCIIE MECTOPOXJCHHUSIX M MECTOHAXOXKICHUU MHHEPAIOB, UX COCTaBe,
CBOWCTBAaX, OCOOCHHOCTH KPUCTAJUIMYECKHX CTPYKTYp, KIaCCU(PUKAUOHHOW TNPHUHAUICKHOCTH,
TCHE3UCE, METOJIOJIOTHH OTPECIICHUH MUHEPAJIOB, JICKTPOHHBIN OIPEICTUTEIIh MUHEPAJIOB.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOY JIS)

6.1. YueOHo-1200paTOpHOE 000py/10BaHHE:

Jlexuuonnsle ¥ Ja0OpaTOpHbIE 3aHATHS MPOBOAATCS B YyueOHOM ayautopun 207,
YKOMIUIEKTOBAaHHON yueOHOH MeOenbio (CToibl M J1aBkHM) Ha 60 mocaJoyHbIX MECT, MMCbMEHHOH
JOCKOW JJii MeJla, BUTPUHAMU C BHUTPUHHOM MUHEPAJOTMYECKOW KOJUIEKIMEH, IKapamu c
AIMKaMM ¢ pabouel W STaJOHHBIMHM KOJULIEKIHMSAMM, pabouyuM CTOJIOM M CTYJIOM JJis
npenojaBaTess, MyJIbTUMEIUHHBIM 000pyJ0BaHUEM (ITPOEKTOP, HOYTOYK, IKpaH).

Jnis obGecriedeHus 1ab0paToOpHBIX pabOT MO TUCHUITIIMHE UMEIOTCS:

- HabOpBl MaTepUaoB ISl MAKPOCKOIMYECKOTO OIpeeIeHUs] MUHEPAJIOB, BKIIOYAIOIINE B
ceOs mkamel Mooca, MarHUTHbIE KOMIIAchl, HErJa3ypupoBaHHblE (appopoBble MIACTUHKU
(OMCKBUTHI), CTaJdbHBIE Wbl (KAHUEISPCKUE IIIHJIA), TMOJUIPONUICHOBBIN QuiakoH ¢ 3-5%
pacTBOPOM COJITHON KUCIIOTHI;

- BUTPUHHAs MHUHEpaJOruyeckas KOJUIEKIMS i  J1a0OpaTOpHBIX  3aHITHUH U
CaMOCTOSITENTbHON pabOThI;

- DJTaJOHHasg MMHEpAJIOTHyecKas KOJUIKIUS JuId  JIaDOpaTOpHBIX  3aHATUH U
CaMOCTOSITENTbHON pabOThI;

- yueOHast (pabouast) MUHEpaIOTHIeCKast KOJJICKIIHS I CAMOCTOSITEIbHON PabOTHI;

- MOJIEJIN TIPOCTHIX (POPM KPUCTAIUIMYECKUX MHOTOTPAaHHUKOB;

- rpapUUecKuil U JEMOHCTPALMOHHBIA MaTepHuan Ui COOTBETCTBYIOUIMX JIEKIIMOHHBIX U
MIPaKTUYECKUX 3aHATUN

6.2. [IporpamMmmMHoOe oOecnieyeHue:

Onepanuonnas cucrema: Windows 8/10

[Iporpammusie mpoaykTsl Microsoft Office Professional Plus 2010/2013 (kommoHeHTHI MS
Exel, MS Word, MS Power Point)

6.3. TexHn4YecKHe M IEKTPOHHBbIE CPEACTBA 00y4YeHMs:
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[Tporiecc 0oOydeHHsT XapaKTEepHU3yeTCs MPUMEHEHUEM TPAJAUIMOHHBIX (OpM TIpOBEICHHS
JEKIIMOHHBIX H  JJA0OPATOPHBIX 3aHATUA C HCIOJIB30BAHUEM HWHTEPAKTUBHBIX PECYPCOB
(mpe3eHTanuii) B X0Je KOTOPBIX MpEeroaaBaTelb BBICTPAMBACT MOJENb Iepenadn uHpopmamnuu,
AKTUBU3UPYSI Pa3HbIC CTOPOHBI BOCTIPUSITHS MaTepHalia CO CTOPOHBI 00YJarONTUXCsl, B TOM YHUCIIE 3a
CUET IEPUOAMYECKOTO OOCYXICHHUS MMOaBAEMOT0 MaTepraa MoCpeCTBOM TUCKYCCHIA.

JlonmomHUTEIbHBIE WCTOYHMKKA HMHPOpPMAIMM U pecypchl  (NIpe3eHTaluH, ydeOHas
auTeparypa, CChUIKM Ha HHTepHET-pecypchl), BBIIOJHEHHME M TIOMOILIb B  BBINOJHEHUU
CaMOCTOATENILHONH paboThl O0y4YaroIuXcs, KOHCYJbTalMM | (UKCAMS KOHTPOJS TEKyIen
YCIIEBAEMOCTH OOYYAIOIIMXCS  OOECIIEYUBACTCS MOCPEACTBOM 3JIEKTPOHHO-UH(POPMAITHOHHOM
o0OpasoBaTebHbBIN cpeabl ury, JIOCTYITHOM Ha CTpaHUIle TUCLIUILIAHBI
https://educa.isu.ru/course/view.php?id=52408

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B pamkax peanu3zanuy TUCHHMILTHHBI « MUHEPATOTHS» MPETyCMOTPEHBI CICTYIONINE BUIbI
y4eOHOI paboThl: JIeKIUU, JabOpaTOpHBIC 3aHATHS, CAMOCTOSATEIbHAs paboTa O0ydJaroIuxcs,
KOHCYJIbTaIlHH.

[Ipr mpoBeAeHWHM JEKIMOHHBIX 3aHATUH NPENoJaBaTelb HCIOJIB3YeT MOAETh Iepeaadu
nHpOPMAIIMK TTOCPEJCTBOM 0030pa COBPEMEHHOTO COCTOSIHMS PacCMaTpHBaeMOM MpPOOJEeMbl ¢
IIPUBJIEYEHUEM HMHTEPAKTUBHBIX MHCTPYMEHTOB, COYETAIOLIETO TakKue o0pa3oBaTelIbHbIE
TEXHOJIOTUU KaK MPOOJIEMHBIC ¥ MHTEIPATHBHBIC JICKIIUK C [EJIbI0 aKTHBH3AIMUU Y O0YYaIOIIUXCs
aHaJIn3a, CHUHTC3a, BOCIPHUATUA W MOHUMAHUA I/IH(l)OpMaIlI/II/I, BBICTpanBaHUusA B XOIC€ JICKIIPIfI
AJIEMEHTOB JIUCKYCCUH M BBIPA0OTKY MHTEpECA K TCOPETHYECKOMY MaTepHay.

JlaGopaTopHbIe 3aHATHS PEATM3YIOTCS TOCPEACTBOM OOYUYSHHS Y€pe3 OIBIT, aKTHBU3AILIUIO
KOMaHJHOW pabOThl OOYYaIOUIMXCS, Pa3BUTHUE MOJCIU OTCTAMBAHUS CBOCU IMO3MIMU 4Yepe3
00CyXJIeHIe N3YYEeHHOT0 MaTepHaa.

CamocTtosaTenbHas paboTa mpenycMaTpuBaeT IOBTOPEHHUE U YIUIyOJieHHE H3YyYEHHOTO
MaTepuaiga B XOJ€ JIeKUMA H JabopaTopHbIX 3aHsATH. OHa HampaBlieHHA Ha HpPOpadOTKy
MH(POPMALMOHHBIX pecypcoB (y4eOHOHM, CIIpaBOYHON M Nepuoauveckoil aureparypsl, MHTEepHET-
pecypcoB) uepe3 mpopadboTKy YIEOHBIX U STATIOHHBIX KOJIJIEKIIMA MUHEPAJIOB, COCTaBIIEHUE TaOIHUI
JMAarHOCTHUYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIEKTOB, COJAEpPXKAIUX JAUArHOCTUYECKHE
CBOWCTBa MHUHEPAJIOB, OCOOCHHOCTH T€HE3UCa, OIpPENEICHUSI TS PMUHOB M KPUTUIECKAN aHAIN3 TI0
KOHKPETHOW U3yyaeMoil TeMe C BHICKa3bIBAHUEM COOCTBEHHOI'O CYXKJIEHUSI U apTyMEHTOB.

VIII. OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJIS U
MNPOMEXYTOYHOU ATTECTALIUN

8.1. Ouenounnie MmaTepuaJnl (OM)

[TpoBepka Tekyliel ycneBaeMOCTH IMPOXOJUT B paMKax JIEKIMOHHBIX M JIAOOpaTOPHBIX
3aHATUA B BHJE YCTHBIX ONPOCOB M COOECeOBaHMN IO TMPOUIACHHOMY MaTepuany H
HpOpa6OTaHHBIM KOJUJICKIIUAM MI/IHepaJ'IOB, a TaKXe 110 COI[Cp)KaHI/IIO IIOATOTOBJICHHBIX KOHCIICKTOB
B paMKax CaMOCTOSTENbHON paboThl oOyuaromiuxcs. [IpoBeneHrne NpoMeKyTOUHON aTTeCTallud B
dbopme dK3aMeHa MPEACTaBISIET COO0M MTOTOBYIO MPOBEPKY MOJYYCHHBIX 3HAHUS YEPe3 YCTHOTO
OTBETa Ha BOMPOCHI M 3aJaHHS IK3aMEHAIMOHHOTO OWiieTa W3 TMEepeyHs BOMPOCOB U 3aJaHUl K
JK3aMEHYy.

* OI[CHKA «OTJIUYHO» BBICTABISIETCS CTYJEHTY, €CId OH B TOJHOM OOBEME OTBEYaeT Ha
BOINIPOCHl M3 DK3aMEHAI[MOHHOTO OWJIeTa, KOPPEKTHO OMpeNesieT CBOWCTBA MHHEPAJOB B
MPEJICTABJICHHOM 00pa3lle W WACHTHPHUIMPYET UX; CBOOOTHO BIAJCeT TEPMUHAMHU U TOHSATUSIMU
Kypca, CIOCOO€H AWCKYTHPOBAaTh MO MPEIIOKEHHBIM BOMPOCaM, CIOCOOEH apryMEHTHPOBAHO
000CHOBAThH CBOIO TIO3UIIMIO; TIPU OTBETAX HA BOMPOCHI MOKET COBEpPIIATh HEOOIBIITUE OIIHOKH;

* OIIEHKA «XOPOIIIO» BBICTABISIETCS CTYJEHTY, €CJIM OH OTBETHJI Ha BCE MPEIIOKCHHBIC B
HK3aMEHAIIMOHHOM OWJIETe BOMPOCHI, PACKPHIB UX OCHOBHYIO CYTh, HO J€JaeT He3HAUUTEIbHBIC
OI_HI/I6KI/I, CHOCO6GH OTBCTUTH Ha 6OJ'II>I]_IYIO qaCcThb OOIIOJHUTCIBHBIX BOHpOCOB; KOppeKTHO
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OTIpeJIeNIIeT CBOWCTBA MUHEPAIOB B MPEJACTABICHHOM OOpa3lle W JeNaeT OTACIbHbIC OIINOKH B
UJIeHTU(UKAITMA MUHEPAJIOB B 00pasIle.

* OLICHKA «yJIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYAEHTY, €CIIM OH OTBETUJI HA JBa U3 TPEX
BOIPOCOB/3ajaHNsl K3aMEHALIMOHHOIO OMJIeTa, IIPU 3TOM JIONyCKAaeT OLIMOKH, HE HCKa)Karollue
CYTh TEpPMUHA/SIBICHUS, XapaKTEPUCTUKA MUHEpAJa ¥ ero KJiacCu(pUKaMOHHON MPUHAIIC)KHOCTH;
WA OTBETUJI HA JIBAa BOIPOCA, HE PACKPBIB B OJJHOM M3 HUX OCHOBHYIO CYTh, HO IIpH 3TOM CIIOCOOEH
OIIPEJICIUTh OCHOBHBIE JMAarHOCTHYECKHE CBOWCTBA MHUHEPAJIOB MPEACTABICHHOr0 00pa3la U Ha MX
OCHOBE ONIPEJENUTh IJIaBHbIC MUHEpaibl. B mpeanoxkeHHbIX B Ouiere BONpocax 3HAeT OCHOBHBIE
TEPMUHBI U NOHATUSA Kypca. Ha 1onoiaHuTenpHble BOIPOCH! OTBEYAET C IEPEMEHHBIM YCIIEXOM.

* OLICHKA «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCA, €CIIU: 1) CTYAEHT HE OTBETUJI HU HAa OJIUH
BOIIPOC; 2) CTYAEHT HE pacKpbll CyTM HHM OJHOIO BOIpOCAa M HE OMNPEAECINUI OCHOBHBIE
JMAarHOCTHUYECKUE CBOMCTBa MHMHEpaJoB B 0o0Opaslie, HE OTBETWJ Ha IMOJABIISIONIEE OOJBIINHCTBO
JOTIOJTHUTEIBHBIX BOMPOCOB; 3) OTBETHJ Ha OAMH U3 TPEX BOIPOCOB/3aJaHMs, HE PACKPHIB WU
IIOYTH HE PACKPBIB €ro CYTH M cOBeplIa IrpyOble OIMOKY B X0/Ji€ OTBETA, a Ha JiBa BOIIpOca HE Jall
(mpakTUYeCKH HE Jajl) OTBETOB M HE 3HAET 0a30BbIX TEPMHMHOB M CyIIHOCTH nIpeamera. Ilpu
HQIMYMM OIIMOOK B OTBETE HA BONPOC OOydalOImMHCAs HE II0Ka3blBaeT IIOHUMaHHE
(byHIaMEHTAIHBIX OCHOB MHHEPAJIOTUH, HE OPHEHTHUPYETCS B KIACCU(PHUKAIMH MHUHEPAJIOB,
COCTaBe M CBOWCTBaxX TIE€HE3MCE M MPHUKIAJHOM 3HAUEHUM MUHEpPAIOB, 4YTO BBIpAXaeTcs B
HETIOJTHOTE OTBETOB Ha BONPOCOB/3aJaHMii. B TakoM ciydae, OTCYTCTBHE WJIM HU3Kasi aKTHBHOCTb
oOyyaromerocss B TEUEHHE TEOPETHUYECKOro OOyuYeHHs, BBIPAKEHHOE B OTPHULATEIIBHBIX
[IOKAa3aTesiX TEKyIleW ycrneBaeMoCTH (peryisipHble MpPOIYCKM JIEKIMOHHBIX U Jab0paTOpHBIX
3aHATUM WIM MX OOJIbLIOE KOJMYECTBO, OTCYTCTBHE OTBETOB B paMKaxX YCTHBIX OIPOCOB,
cobeceoBaHusl, HU3KHUX pPE3YIbTaTOB TECTUPOBAHME B paMKax TEKYyIIEH yCIIeBaeMOCTH,
OTCYTCTBHUSI WM HEYJOBJICTBOPUTEIBHO BBIIOJHEHHBIX KOHCIEKTOB B XOJE CaMOCTOSTENIbHOU
paboTbl) Oyner OOBEKTHBHBIM IIOKa3aTelleM TIPH OIEHKH HEyJOBICTBOPUTEIHHON CTENEHU
c(OPMHUPOBAHHOCTH 3JIEMEHTOB KOMIETEHIUH, onpeeneHHbIX B pa3zaene II1.

8.1.1. OneHo4HbIe MaTEPHAJIBI AJI IPOBEPKH TEKYIIEH YCIIeBAeMOCTH

MaTepI/laJIbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAEHTOB:

KoMnereHuun
Ne Bua konTpoas KoHnTpoJsmpyeMsblie TeMbl (pa3aeJibl) (ROMIIOHEHTEI),
n/H o P pompy pas KOTOpbIE
KOHTPOJIMPYIOTCH
1 VYcTHbII onpoc Pazgen 1 (cm. m.4.3) WKomnk-13.1
NIKomnk-
2 VcrHBII onpoc Pazznen 2 (cm. m.4.3) Alome1s.
NIKorx-13.2
3 YcTHbIH onpoc Pazgen 3 (cm. m.4.3) NKomnk.12
NKomnk-13.
4 CobecenoBanue / Pasgen 4 (ou. m4.3) OITK-13.1
TECTUPOBAHUE UKomk-132
5 VYcerHblii onpoc Paznen 5 (cm. n.4.3) WKomnk-13.2

Bonpocsl i1 NOATOTOBKH K YCTHBIM OIIPOCAaM IIPH NPOBEJAECHUHU NPOBEPKH TeKYLEH
ycIeBaeMoCTH

1. Pa3zBuTre MHUHEPATIOTUN: OCHOBHBIE 3TAITBl CTAHOBJICHHS HAYKH.
2. ChopmynupyiTe COBpEMEHHOE OIpeieTIeHNe MIUHEpaa.
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3. PacpocTpaHEHHOCTh MUHEPAJIOB B OKPYKAIOIIEM MUDE.

4. KakoBO 3Ha4Y€HNE MUHEPAIIOTHH JI IPOMBIIIJICHHOCTH U SKOHOMHKH?

5. OxapakTepu3yiTe CBs3b MUHEPAIOTHH C APYTUMHU HaAyKaMH.

6. UTo Takoe KOHCTUTYIIMS MUHEPAIOB?

7. O0uire npeaCcTaBIeHNs O CTPOCHUH aTOMOB XMMUYECKHUX 3JIEMEHTOB.

8. Kakue Turbl XMuMHA4YECKO# CBSI3U BCTpedaroTcsi B MuHepanax? [IpuBeaure mpuMepsl.

9. Buyrpennee ctpoenue muHepasna. [IpuHumn ruioTHeWIIEH YHIaKOBKHU: JIBYXCIIOWHas
(rekcaroHajbpHas) ¥ TpeXcioiHas (KyOndeckasi) IIIOTHEHIINE YITaKOBKH aTOMOB.

10. Tunsl OycTOT B IVIOTHEHIINUX YIAKOBKAX.

11. [laiite onpeneneHne KOOpAMHAIMOHHOE YHUCIIa.

12. Kakue KOOpAMHAIMOHHBIC YHCIa HanboJiee pacpoOCTPaHEHbl B CTPYKTYPax MUHEPATIOB?
[IpuBenuTe npuMepHlL.

13. Yto Takoe aTOMHBIE U MOHHBIE paauychl? B Kakux eIuHUIIaX U3MEPSIOTCS aTOMHBIE U
MOHHBIE PaIUYChI?

14. Kpucraminyeckas CTpyKTypa U IPOCTPAHCTBEHHAs PEILIETKA.

15. Yro Takoe uzomophuzm?

16. Kakue hakTopbl, CIOCOOCTBYIOT M OTPaHUYHMBAIOT IPOTEKAHUIO H30MOphr3ma’?

17. HazoBute Tumnsl n3oMophu3Ma Mo BaJ€HTHOCTH, KOJUYECTBY 3aMeIaeMbIX 3JIEMEHTOB,
10 COBEPILLIEHCTBY U IPUBEINUTE PUMEPHI.

18. JlaiiTe onmpeneneHnio TEPMUHOB «TIOTUMOPGU3MY» U KITOTUTUITUS.

19. IlpuBenuTe MpuUMeps! MOTUMOP(HU3MA U MTOTUTHITHH.

20. Kakue Turbl BOJIbI BBIACIAIOT B MUHepaiax? [IpuBeaure npumepsl.

21. Ha yem ocHOBaHbI MIPEACTABJICHHUS O BHYTPEHHEM CTPOCHUH 3eMJITU?

22. OxapakTepu3syiite 0OCHOBHBIE reochepsl 3eMld: 3eMHYIO KOpY, rpaHuily MoxopoBuunya
u ['yrenbepra, nurocdepy, acreHochepy, MAHTHIO, BHEIIIHEE 1 BHYTPEHHEE SIPO.

23. IlpsMble U KOCBEHHBIE METOJbl HCCIICJJOBAHMSI BHYTPEHHErO CTPOCHHS 3eMIId U UX
KpaTKasl XapaKTepUCTHKA.

24. PacipoCcTpaHEHHOCTh XUMHUYECKHUX 3JIEMEHTOB B 3¢MHOU KOpE.

25. PacnpeneneHue TIaBHBIX MOPOA00OPa3yONIIMX 3JEMEHTOB B MHUHEpajlaX U MOpOJAax
JUTOCQEPHI.

26. MuHepanbHbI 1 XUMHUYECKHI COCTaB 3¢€MHOU KOPBI.

27. Ilpumeps! auddepeHnnaniy XUMHYECKUX 3JIEMEHTOB ITPH M'E€0JIOTMYECKHUX MPOLIEeccax.

28. Ha3zoBuTe OCHOBHBIE MPOIECCHl MHUHEPAIOO0pa3OBaHUA M MPUBEIUTE IPUMEP
MUHEPAJIOB COOTBETCTBYIOILIETO T€HE3HCA.

29. Oxapakrepu3yiTe MarMaTu4ecKuil Mporecc MUHEPaT000pa3oOBaHHUS.

30. OGmactu MarmoreHepauuu. IIporecchl, COMPOBOXIAIOLIME HBOJIOLUI Marmbl:
JUKBAllUsl, KOHTaMHUHAlMs, CMELIEHHE Marm, KPUCTAJJIM3ALlMOHHAs W TPaBUTALMOHHAS
nuddepeHImanus.

31. IlocnenoBarenbHOCTh KPHUCTAUIM3ALMM MHUHEpPAJIOB M3 MarMaTHYeCKOro pacIulaBa:
IBOJIIOLIMOHHBIE Psiibl bodyHa.

32. IlermaTUTOBBII TIpoOlIeCC MUHEPATIO00OpAa30BaHUS: O0IIas XapaKTEPUCTHUKA U B3TJISAIbI Ha
IIPOUCXOXAECHNUE IETMATUTOB.

33. MuHepasibHbIH cocTaB HanOoJiee paclpoOCTPAHEHHBIX TUIIOB MIETMATUTOB.

34. CxapHbl U Tpei3eHbl: 0COOEHHOCTH MPOUCXOXKICHHUS U MUHEPAILHOTO COCTaBa.

35. 'uppotepManbHBIE  TPOIIECC  MHUHEPAIOOOpa3oBaHUs:  O0IIasl  XapaKTePUCTHKA.
JKunpHple M pyAHbIE  MHHEpalbl  BBICOKOTEMIEPATYPHBIX, CPEAHETEMIIEPATYPHBIX MU
HU3KOTEMIIEPATYPHBIX THAPOTEPMAIIbHBIX 00pa30BaHUI.

36. Metamopuyeckuii  mporuecc — MUHEpanooOpazoBaHHs:  o0IIas  XapaKTepHCTUKa
mporecca. Tumbl Meramopdusma. MuHepanbHBIM coOcTaB MeTamopduueckux oOpa3oBaHMIA
3eJIeHOCNIaHIIeBOH, aM(pHUOOIUTOBOM, IpaHyIMTOBON U SKJIOTMTOBOH (haruii mpeodpazoBaHUs MTOPOJ
Pa3HOTro COCTaBa.
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37. Ocanounslii Tmpolecc MHUHepanooOpazoBaHMs: oO0ImIas Xapakrepuctuka. I[IpomyKTsi
XEMOTeHHOT'0 MHHepanooOpa3zoBaHus. MuHepasbl 30H OKUCIECHUS MEIHBIX, CBUHIIOBO-IIUHKOBBIX,
KEJEe30PYAHBIX MECTOPOXKACHUN. MUHEPAIIBHBIN COCTaB KOP BHIBETPUBAHMSL.

38. ArperaThl MHMHEPAJIOB: KOHKPELUHU, OOJUTHI, CHEpPOIUTHI, CEKPEIUH, MHHIAIUHBI,
KEO/Ibl, CTAIAKTUTHI, CTAJIaTMUTHI, HATEYHbIE 00pa30BaHUsl, IEHAPUTHI, 36PHUCTBIE MACChI, JPY3bl U
Ap-.

39. ®dusnueckue cBoiicTBa MuHepanoB. OmpejeneHue, CYHIIHOCTh U XapaKTepUCTHKA
Kaksoro csoictBa. bneck. llper mmHepana, moOexanocts, upusanusa. Yepra. IIpo3payHocTb.
O6muk kpucramwioB. [lceBmomopdo3sl W uX THUMNBL JIBOWHUKKM W 3aKOHOMEPHBIC CpacTaHUS
KpUCTAJIOB MHHEpayioB. Arperatbl U ux ¢opmbl. CrnailHOCTh, H310M. KOBKOCTb, XpYIKOCTb.
VY aenbHblil Bec. JlONMOJHUTENbHBIE TUAarHOCTUYECKHE CBOMCTBA: MarHUTHOCTb, PAJIUOAKTUBHOCTb,
BKYC, 3amax, IpO4Yne CBOKCTBA.

40. B3aumocBs3b (PU3NYECKUX CBOHCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHUEM.

41. Knaccudukanusi MUHEpPaJoOB: COBPEMEHHbIE KpPUTEpPUM KiIacCU(UKAIMK MHHEPAJIOB,
MIPUHIUI BBIICJICHUS OCHOBHBIX KJIACCU(UKAITMOHHBIX €MHHUII (TUII, KJIACC, TOJIKIIACC, TPYIIA).

BOl'lpOCbI JJIF TIOATOTOBKH K coﬁeceszaHmo IPpH MPOBCACHUHU IMTPOBEPKU TeKyIIIeﬁ
ycneBaeMoCTn

1. Tun 1. CamopoiHbIE 3JIEMEHTHI (00111ast XapaKTePUCTUKA)

2. Knacc metaier®. MuHepaibl: meob, 3010mo, cepedpo, Naamuta, yHceneso.

3. Kimacc Hemertauier*. MUHEpANBL: cepa, epagum, aimas.

4. Tun 2. Cynbdunasl u uM noo0HbIe coenHeHus (00111as XapaKTepUCTHKA)

5.Kmacc cynsbuas*. Musepans: xanvkosun', apeewmum’,  canemum, cpanepum,
KUHOBAPb, NUPPOMUH, HUKEIUH, NeHMIAAHOUM, XANbKONupum, OOpHUM, KOBELIUH, AYPUNUSMEHM,
peanveap, aHMUMOHUM, UCMYMUH, MOIUOOEHUM, RUPUM, MAPKA3UM, apPCEHONUPUM.

6. Knacc cynedoconu®. Munepansl: mennanmum, mempasaopum, npycmum., nupapaupum’,
Oorcemconum’, Gynaricepum’.

7. Tun 3. Oxcuapl (00111as1 XapaKTepUCTHKA)

8. Kimtacc oxcumer*. MuHepansl: Kynpum, KOPYHO, 2emMamum, UTbMeHUm, WNnUuHelb,
MazHemum, XpomMum, Pymui, Kaccumepum, nupoiio3um, KpUnmomendan, Konymoum', manmanum’,
neposckum’, camapckum’, ypanunum', keapy, onan.

9. Knacc ruapookcunbr®*. MuHepansl: Opycum, eubocum, 6Eémum, ouacnop, 2émum,
auopozémum (MUMOHUM,).

10. Tun 4. T'anorenu bl (001Ias XapaKTEPUCTUKA)

11. Knace xmopuasr*. MUHEpAIIBL: eanum, CutbeuH, KapHaiium', kepapeupum’ .

12. Knace dbropuasr*. Musepaist: guoopum, Kpuonum'.

13. Tun 5. Conu KuCIOpoACOAepk AKX KUCIOT (00111asi XapaKTepUCTHUKA)

14. Knacc xapOoHats®*. MuUHepabl: Kaibyum, apazonum, mazuesum, 00JOMUm, cuoepum,
poooxposum’, cmumconum’, yepyccum, cmponyuanum’, manaxum, azypum.

15. Kace cymbater*. MuHepasisl: GapuT, HeTeCTHH , aHIIIE3UT ', aHTHAPHT, THIIC, SPO3HT .

16. Kiace pocdarsr*. Munepanst: monayum’', kcenomum', anamum, 6upiosa’.

17. Knacc BonmbpamMaThl W MOTHOIATh*. Munepans: gepbepum, 2iobnepum, weenum’,
nosemum’ .

18. Knacc cunukatsl (0011ast XapakTepuCcTUKa).

19. Ilogknacc cUIMKaThl € HM30JMPOBAHHBIMM KPEMHEKHCIOPOJHBIMH TETpadapaMu™.
MHUHEpaIbL:  YupKkoH, Gopcmepum, Qasium, monas, OUCMeH, AHOALY3Um, CULTUMAHUM',
xnopumoud’, cmaeponum, epanamel (MUPON, ATLMAHOUH, CRECCAPMUH, VEaposum, 2poccyusp,
anopaoum), cgheH.

20. Ilogknmacc cuiIMKaThl € H30JMPOBAHHBIMU TIpynmamMu TeTpa’ApoB®. MuHepaisl:
8e3Y8UAH, TAMNPOPULIUM, INUOOM, DEPUILI, I8OUANUM, MYPMATUH.
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21. Tlomknace uemodyedHble CHIMKATHI*. MuHepambl: Ouoncud, cedenbepeum’, agzum,
arcadeum, 32UpuH, CNOOYMeH, SHCIMAmum, mpemoium, aKmMUHOIUM, po2o8as 0OMaHKa, 21ayKogat,
apgeedconum’, sornacmonum, podonum, acmpoduinum.

22. [logkmacc CIIOMCTBIE CUIUKATBI®. MuUHepanbl: manvk, nupoguiium, groconum,
Guomumbl, MycKo8um, 1enudonum, epMukyium', mapeapum’, xiopumer (nemmum, KiuHoXxi0p,
miopunaum'), cepnenmutbl, XpUsomuibl, KAONUHUM, MOHMMOPWIIOHUM', HOHMPOHUM.

23. Ilogknmacc KapKacHBIE AalFOMOCWIMKATBI®. MUHEpANbl: Miacuokiasel (paod aiboum-
ONUCOKNIA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUNT), MUKPOKIUH, OpMoKIa3, canudun’,
anopmoxias’, cxanomumer (mapuonum, meiionum), netiyum’, megerun, codarum’, azypum,
KaHKpuHuml, yeoaumol (Wabazum, HAMpoOIUm, 2eUIaHOUm, CmuIbOUm).

24. MuHepaibHbIe accorranui. MUHepanbHbIEC aCCOIUAIINH, CBSI3aHHBIE C MArMATUYECKUM
MPOIIECCOM MUHEPAI000pa3oBaHusl (MUHEPAIOTHSI KUMOEPIUTOB, METHO-HUKEIICBHIC U TUNIATHHOBBIC
pyIbl OCHOBHOTO MarMaru3Ma W T.IL.). ACCOIHMAIIMA MUHEPAJIOB B MErMaTuTax. AcCCOIMAINU
MUHEpPAJIOB B KOHTaKTOBO-METACOMATHUYECKUX OOpa30BaHUSAX. MMUHEpaibl TUAPOTEPMATbHBIX
MECTOPOKICHHH MOJIE3HBIX UCKOMAaeMbIX. MUHEpalbl KOPBI BHIBETPUBAHUS. MHUHEPAIBI 0CaJOUHBIX
TOPHBIX OPO. MUHEpaIbHBIC aCCOIMAIINH, CBS3aHHBIC C METaMOP(GH3MOM TIOPOI.

25. CoBpeMEHHbBIE METO/IbI UCCIICOBAHMS MUHEPAJIOB U KPUCTAJUTMYECKOTO BEIIECTBRA.

* TlpuMeuaHue: B BOIPOCAX, OTMEUYCHHBIX 3BE3J0YKOH HEOOXOMUMO JaTh OOIIYI0 XapaKTEPUCTHKY Kjacca
(moklacca) MUHEPAIOB: KPUTEPUH OOBEINHCHHUS MHUHEPAJIOB B Kiacc (MOJKIACC), XUMUYCCKUAN COCTaB MHHEPAJIOB, B
TOM YHCJIC BXOIAIIAE H30MOP(HBIC MPUMECH, OCOOCHHOCTH KPHCTALIMUSCKUX CTPYKTYp; OOIIHe (PU3UUCCKUE
cBOMcTBA. YKa3aTh XapaKTepHbIC MHUHEpanbl W 007acTd ux mnpuMmeHeHus. Ocoboe BHUMAHUE CICAYET YICIUTh
BaXHCUIIMM TPYMIaM M ceMeiicTBaM MOPOA000pa3yIOIINX MHHEPAIOB — KBapily, OJIMBUHAM, IpaHaTaM, MAPOKCEHAM,
ampuboIam, XJIOpUTaM, CIIOJaM, MOJIEBBIM IInaram, (elbAIIIaTonIam 1 ap.

'06 5ToM MuHepane HeOOXOAMMO HMETh OOIIME MPEACTABICHHS; OCTANBHBIC, BBIICICHHBIE KYPCHBOM
MUHEpAJIbl HEOOXOAUMO 3HATH MOIPOOHO.

JleMOHCTpPAlMOHHBII BAPHAHT TecTa /IS IPOBeeHHs IPOBEPKH TeKyllell ycneBaeMoCTH
Nel
1. K xakomy Ki1accy MUHEpPaIOB OTHOCUTCS rpadut?
A. caMOpOJHBIE METAJLIIBI
b. camopoiHbIE HEMeTaITbI
B. camopoiHbIe TOTyMETAIBI
I'. cynbuast

2. Kakyro TBepAOCTb UMEET CAMOPOAHOE 30JI0TO?
Al
b. 2,5-3
B. 4-5
I.6

3. ITo kakuM CBOMCTBAM MO>KHO OTJIMYUTH CAMOPOJIHOE cepeOpo OT MIATHHBI?
A. 1o Oecky u UBETY
b. mo Mopdonoruu KpucTaiioB u uepTe
B. no TBepaoCTH U yaenTsHOMY BECy
I'. mo cnaitHOCTH U U3TOMY

4. Kakue arperatsl Han0oJiee TUIIMYHBI JUISI CAMOPOJIHON Menn?
A. oTenpHBIE XOPOIIO 00pa30BaHHbBIE KPUCTAILITBI
b. nennputsl
B. 3emnmcTeie Macchl
I'. naneTsl

5. Kakoii MuHepaJs1 pu OKHCIEHUU MOXKET 00pa30BBIBATHCA HA MOBEPXHOCTH CaMOPOIHOMN
Meau?
A. IUPOITIO3UT
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b. xaonmuauT
B. rpadur
I'. manaxur

6. BeiGepute munepai, obnagaronuii Hanbosiee BHICOKUM yIeIbHBIM BECOM
A. menn
b. cepebpo
B. rpadur
I'. mnaTuna

7. Kakas craifHOCTh y caMOpOJHOTO cepedpa?
A. BecbMa coBepIlIeHHas
b. coBepiieHHnas
B. HecoBepiienHas
I'. orcyrcrByer

8. BeiOepute BapuaHT, B KOTOpOM 00a MHUHEpajibl MPEACTaBISAIOT COOOH mpUMep

nosimMopduzma:
A. 3010TO 1 cepedpo
b. rpadgut u anmas
B. »xene30 1 MarHeTuT
I'. cepa u rpadur

9. Kakoli Tl XuMU4€eCKON CBSA3H HAOIIOAAETCS Y IIJIaTUHbI?
A. KOBaJIGCHTHBIM HEMOJISIPHBIN
b. KOBaJICHTHBIN NOJISIPHBIN
B. nonnsIit
I'. MeTanmueckui

10. Yem 00ycitOBI€HO pa3iuyme CBOMCTB rpadura u anmasa?
A. XMIMHYECKUM COCTaBOM
b. kpucrannmyeckoil CTpyKkTypoun

b. bopMmoii BeiIeeHNS MUHEPATIOB
B. npuumnHa paznnuus CBOMCTB TAHHBIX MUHEPAJIOB JI0 CUX MOP HE YCTAaHOBJICHA

11. Kakme TUNMYHEIC IpuMeCcu Ha6JHO,Z[aIOTC$I B XHUMHUYCCKOM COCTABC CaAMOPOIAHOTO

3osota?
A. Ag, Cu
B. N, He
B. Zr, Hf
I'. Sr, Rb

12. Kakoii Bec HauboJiee KpyImHOTro caMOpo/iKa 30J10Ta, BcTpeueHHoro B Poccun?
A.2xr
b. 35 xr
B. 400 kr
I'. 2 ToHHBI

13. C kakuM# TOpHBIMU TOPOJAMU CBSA3aHbI MECTOPOKICHUS aIMa30B?

A. TpaHHTHI

b. cueHuTh

B. xumOGepnuTsl
I'. mermMaTuThI

14. BriGepurte MuHepa, o0s1agaronuii HanGobIIeH KOBKOCTBIO
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A. Anmas
b. I'padur
B. Cepa
I'. Menn

15. Uem 00ycioBieHa BbICOKas AJIEKTPO- U TEIUIONPOBOIHOCTh MUHEPAJIOB TPYIIIHI 30J10Ta?
A. MeTaJUIMYEeCKUM TUIIOM XUMHYECKOU CBSI3U
b. ycnoBusimu o6pazoBanust
B. cTpykTypHBIMU ITpUMECIMHU
['. THIOM KPUCTAIIIIMYECKON CTPYKTYpPHI

16. C ynapTpaOCHOBHBIMH  MarMaTHYeCKMMHU MOPOJAMU  TE€HETUYECKH  CBSI3aHBI
MECTOPOXKICHUS:
A. rpadura
b. cepbl
B. cepebpa
I'. nnaTunb!

17. Kakoit MmuHepan o6safaeT Haubosee BICOKOW TBEPIOCTbIO?
A. rpadur
b. cepa
B. mennp
I'. nnatuna

18. UTo Ha3bIBatOT HHTEPMETANINYECKUMHU COEAUHEHUSMU?
A. IpUpOJIHBIE CIUIaBbI METAIIJIOB
b. nponykThl BHEIpEHUS XMMUYECKHUX 3JEMEHTOB, OTHOCALIMXCS K HEMeTaulaM B
KPUCTAJNINYECKYIO CTPYKTYpPY MUHEPAJIOB KJIacca CaMOPOJHBIX METAJUIOB
B. 3T0 cHHOHUM CaMOPOJIHBIX HEMETAIUIOB
I'. cuHTeTHYEeCKUE aHAIOTU MUHEPAJIOB KJIaCCa CAMOPOAHBIX METAIUIOB

19. Jlns kakoro MuHepaja XapakTepHbl clleqyomue cBoiictBa? JlaHHBIM MuHepal
KPUCTANIU3YeTCsl B pPOMOMYECKON CHHTOHMM, OOJajaeT TBepAoCThio 1,5-2; uMeeT XenThlil LBET U
MIPaKTUYECKH OECI[BETHYIO YEpPTY; IPU HArpeBaHUU U3AA€T XapaKTepHbIN 3amax.

A. rpadur
b. anmas
B. 301010
I'. cepa

20. Bribepute MuHEpas, KOTOPBIA  MOXKET OOpa3oBBIBATECA B 30HAX BTOPUYHOTO
cynb(uaHOro odorameHus?
A. cepa
b. rpadur
B. anmas
I'. camoponHas menapb

8.1.2 OueHouyHbIe MaTepHAJIbI I IPOMEKYTOYHOM aTTecTanuu B opme IK3aMeHa
IlepeyeHb BONPOCOB U 3aIaHUI K IK3aMeHY

HpnMeprle BOIIPOCHI IK3AMECHAITUOHHOT'0 6I/IJICTa, BbISIBJIAIOLIHNE CTCIICHDb
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c¢(pOpMHPOBAHHOCTH KOMIIETEHIINH 110 IECKPUNITOPY «3HATH)

1. OnuimnTe OCHOBHBIE 3TAIbl CTAHOBJICHUS] MUHEPAJIOTMH KaK HAYKH.

2. JlaiiTe  COBpEMEHHOE ONpENCIIEHUE TEPMUHY «MHUHEpaid». PacnpocTpaHeHHOCTh
MHUHEpAJIOB B OKpyxaromeM mupe. KakoBo 3HaueHHMe MUHEPAJIOrMU JUIsl MPOMBIIIIEHHOCTH U
9KOHOMMKH. CBSI3b MUHEPAJIOTUH C IPYTUMU HAYKaMu?

3. Yto Takoe KOHCTUTYIMS MUHepanoB? Kakue TUIBI XUMUYECKOW CBA3M HAOIIOIAOTCS B
MuHepanax?

4. B yeMm 3aKir04aeTcs NPUHLMN TUIOTHEMIEH ynakoBku? Kakue TUIIbI MyCTOT BCTPEYArOTCS
B IUIOTHEWIIMX YynakoBkax? Uro Takoe KoopAuHALMOHHOE uucio? Kakum KoopauHalMOHHBIM
YHCIIOM 00JIaJJalOT yIiiepoja B CTPYKType KapOOHATOB, KpeMHHUN B CTPYKType cuinukatoB? Kakosa
3aBUCHUMOCTh KOOPAMHALMOHHOIO YHCJIAa U OTHOLIEHHS] MOHHBIX pPaJiyCcOB KaTUOHA K aHUOHY?

5. ATOMHBIE 1 MIOHHBIE PaJAnyChl. BajkHelIne KaTUOHBI MU @aHUOHBI B CTPYKTYPE MUHEPAJIOB.
KaxoBa posib aHMOHOB ¥ KATUOHOB B KPUCTAJUIMUECKON CTPYKTYpPE MUHEPAJIOB.

6. IIpuHIUIIBI TOCTPOEHUS MPOCTPAHCTBEHHON PEIIETKH U OTOOPa)KEHUsI KPUCTAIUTHUECKON
CTPYKTYpbl MUHEPAJIOB.

7. daiite ompeneneHue TepMuUHy «u3oMopdusm». Kakue ¢akTtopel  crOCOOCTBYIOT
OCYIIECTBICHHUIO H30MOop¢hu3Ma. Ha Kakux KpUTEpHSIX OCHOBAHBI BBIICJICHUE THIIOB U30MOppu3ma’?
[IpuBeauTe mpuMepbl COBEPIICHHOTO M HECOBEPUICHHOIO, BYXaTOMHOIO (IBYX3JIEMEHTHOIO) U
MHOT0aTOMHOT'O (MHOT03JIEMEHTHOT0), H30BAJIEHTHOT'O U FE€TEPOBAJIEHTHOTO U30MOpPH3Ma.

8. Uto Ttakoe noaumopdusm u nonutunus? [Ipuseaure npumepsl.

9. Kakue THITBI 1 BUIBI BOJIBI HAOMIOJAIOTCS B cocTaBe MuHepaioB? [IpuBenure npumMepsl.

10. Kakue cBeneHusi, jexaiiyde B OCHOBE IpPEJCTaBJICHUH O cTpoeHuu 3emiau? B uem
pa3iauyure 3eMHOM KOphI U TUTOC(EpPHI?

11. ChopmynupyiiTe mpencTaBieHHs O PACHPOCTPAHEHHOCTH XUMUYECKUX DIIEMEHTOB B
3eMHOM Kope. OxapakTepusyiTe paclpeneieHUe TJIaBHBIX IOPOA000pa3yloIIUX 3JIEMEHTOB B
MUHepanax u mnopoaax iurocdepsl. [Ipumeps nuddepeHnuanuyn XUMUYECKHX ASJIEMEHTOB MpU
re0J0rM4eCKHUX Mpoleccax.

12. JlaiiTe 0011yI0 XapaKTEPUCTUKY MPOILECCHl MUHEPATI000pa30BaHUsI.

13.  OxapakrepusyiiTe MarMaTH4ecKHil mporecc MuHepanooOpa3zoBaHus. OobimacTu
Marmoresepanuu. lIponecchsl, cOpOBOXAAOIMNE BOJIOLMIO MarMbl: JIMKBalUs, KOHTAMHHALINSA,
CMEIlIEHue  Marwm, KpUCTAINIM3allMOHHAass M TpaBUTalMOHHas  auddepeHuams.
ITocnenoBarenbHOCTh KPUCTAUIN3ALMA MUHEPAIOB U3 MarMaTU4eCKOro pacijiaBa: dBOJIIOLIMOHHBIE
psnel bosyHa.

14. TlerMaTUTOBBIN MpoliecC MUHEPAIO00pa30BaHM: 00Ias XapaKTepPUCTHKA U B3IJISIbl HA
MIPOUCXOXACHUE NEerMaTuToB. MuUHEpanpHBI cocTaB Haubojee pacnpoCTPAaHEHHBIX THUIIOB
IIErMaTUTOB.

15. CkapHbl 1 rpeii3eHbl: 0COOEHHOCTU TPOUCXOXKIECHNS U MUHEPAIbHOTO COCTABA.

16. T'unporepMalibHBlii  MpolLiecC  MHHEpaooOpa3oBaHMs:  O0IIAs  XapaKTepUCTHKA.
XKunbHble W pynHble  MHUHEpaJdbl  BBICOKOTEMIIEPATYPHBIX, CpEIHETEeMIEpaTypHbIX U
HU3KOTEMIIEPATYpPHBIX THIPOTEPMAIbHBIX 00pa30BaHUM.

17. Metamopduieckuid  MpoIecC MHUHEpPATo0Opa3oBaHUs:  00IIas  XapaKTepUCTUKA
nporecca. Tumbl Meramopdusma. MuHepanbHbII cocTaB MeTaMop(UYecKHX 00pazoBaHUN
3€JICHOCIIaHIEeBOH, aM(DUOOTUTOBOMN, TPAHYIUTOBOM M SKIIOTUTOBOM (paruii mpeoOpa3zoBaHus MOPO.
pa3HOro COCTaBa.

18. Ocamounblil mpoliecc MHHEpanooOpa3oBaHHs: o00Ias XapakTtepucTuka. IIpogykTbl
XEMOTE€HHOI'0 MHHepaioo0pa3oBaHus. MHUHeEpasbl 30H OKUCIEHUS MEIHBIX, CBUHIIOBO-IIMHKOBBIX,
KEJNEe30PYAHBIX MECTOPOKIACHUN. MUHEPATBHBIN COCTAB KOP BHIBETPUBAHMUS.

19. IlpuHIUIIBI MAKPOCKOIMYECKON TUarHOCTUKA MUHEPAJIOB.

OO6MHK KpUCTAUIOB MUHEPAJIOB KaK BaKHEHIIIEe TUarHOCTHIECKOE CBOMCTRBO.

20. Arperatsl MUHEPAJIOB.
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2]1. ®usnueckue cpoiicTBa MuHepasoB. OmnpefeleHue, CYIIHOCTbh M XapaKTEpUCTHKA
KaKJOr'0 CBOMCTBA.

22. B3auMocBs3b (PU3NYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHUEM.

23. CoBpeMEHHBIE METO/IbI UCCIIET0BAHNS MUHEPAIIOB.

24. CoBpeMEHHBIE KPUTEPUH KJIACCU(PHUKAIMM MHUHEPAJIOB. IIpuBenure npHUMEpHI
aKTyaJIbHbIX MHHEpAJIOrn4yeckux Kiaccupukanuil. OxapakTepusyilTe HPUHLMIBL BbIACICHUS
OCHOBHBIX KJIacCU(UKAMOHHBIX €MHHUII (TUII, KJIACC, TIOJKIACC, CEMEHCTBO, TPYIIA).

IIpumepHBIe BONPOCHI IK3aMEHAIIHOHHOTO OUJIeTa, BLISBJISIIOIIUE CTeNEHb
c¢()OpMHPOBAHHOCTH KOMIIETEHIIUH MO TeCKPHIITOPY KYMETh)

1. Tun 1. Camopoansie 3i1eMeHTHl. JlaiiTe 0OIIyI0 XapaKTepUCTUKY THIIA, MPUBEAUTE
BaKHEHIIMEe MUHEpaJibl THUIA W ONMUIIUTE HX JUATHOCTHMYECKHE CBOICTBa, OCOOEHHOCTH
MIPOUCXOXKIACHUS U IPAKTHUECKOTO 3HAYCHHSI.

2. Knacc meramnbl®. Munepansl: meds, 3010mo, cepebpo, niamuna, sHeeneso.

3. Kimacc Hemertamer*. MUHEpaNbL: cepa, epagum, aimas.

4. Tun 2. Cynbdunasl u uM o 00HbIe coenHeHus (00111as XapaKTepUCTHKA)

5. Knacc cynbbuasr*. MuHepanbl: xaiskosun', eanenum, canepum, Kunogapb, nuppomur,
HUKeIUH, NeHMAAHOUMm, XAAbKONUpum, OOpHUM, KOBELIUH, AYPUNUSMEHM, pedanbedp, CMuOHum,
BUCMYMUH, MOTUOOEHUM, RUPUM, MAPKAZUM, APCEHONUPUM.

6. Knacc cynedoconu®. Munepaisl: mennanmum, mempasaopum, npycmum’, nupapaupum’,
Oocemconum’, Gynanxcepum’.

7. Tun 3. Oxcuapl (001as XapaKTepUCTHKA)

8. Kimacc oxcuner*. MuHepanbl: Kynpum, KOPYHO, 2emMamum, UTbMeHUm, WNUHelb,
MazHemum, XpoMum, Pymul, KAcCUmepum, nupoio3um, KpUunmomeian, Koaymbum', manmanum’,
neposckum’, camapckum’, ypanunum', keapy, onan.

9. Knacc ruapookcunsl®*. MuHepansl: Opycum, eubocum, 6émum, ouacnop, 2émum,
auopoémum (TUMOHUM,).

10. Tun 4. I'aorerunap! (00IIas XapaKTEPUCTHUKA)

11. Knace xmopuasr*. MUHEpAIIBL: eanum, CuibeuH, KapHaiium', kepapeupum’ .

12. Knace dropuasr*. Musepaist: guoopum, Kpuonum'.

13. Tun 5. Conu KuCIOpoACOAepK AKX KUCIOT (00111ast XapaKTepUCTHUKA)

14. Knacc xapOoHats®*. MuUHepabl: Kaibyum, apazonum, mazuesum, 00JOMUm, cuoepum,
poooxposum’, cuumconum’, yepyccum, cmponyuanum’, manaxum, azypum.

15. Kiace cynbdatsr*. MuHepanbl: GapuT, LIENeCTHH , aHITIE3UT ', aHTHAPHUT, THIIC, IPO3UT .

16. Knacc docdarsr*. Musepansl: monayum’, kcenomum’, anamum, 6upiosa’.

17. Knacc BonmbpamMaTsl W MOTHOIaTh*. Muuepans: gepbepum, 2iobnepum, weenum’,
nosemum’ .

18. Knacc cunukatsl (00111ast XapaKTepUCTHKA).

19. Ilogknacc cuaMKaThl C HM30JMPOBAHHBIMM KPEMHEKHCIOPOJHBIMH TETpadpaMu™.
Munepansl: yupxon, Gopcmepum, asium, monas, OUCHeH, aHOATY3UM, cwmuMaHuml,
xnopumoud’, cmaeponum, epanamel (RUPON, ATLMAHOUH, CRECCAPMUH, YEaposum, 2poccylsp,
anopaoum), mumanum (cghen,).

20. Ilogkmacc cwiIMKaThl € HW30JMPOBAHHBIMU TIpylnmamMu TeTpa’aApoB®. MuHepaisbl:
8e3Y8UAH, TAMNPODULIUM, INUOOM, OEPUTLT, IBOUATUM, TNYPMATUHDL.

21. Hoxkiacc [emodYedHble CHIMKATB*. MuHepambl: Ouoncud, cedenbepeum’, aszum,
arcaoeum, 2UpPUH, CHOOYMeH, SHCMAMUm, Mpemoaum, aKmuHoaUm, po2osas 0OMaHKa, 21ayKogan,
appeedconum’, sornacmornum, podonum, acmpoduinum.

22. Tlopkyacc CIIOMCTBIE CHUJIMKATBI®*. MuHepanbl: manvk, nupoguiium, ¢roconum,
Guomum, MycKoum, 1enudoIum, XA0pUmvl (NEHHUH, KIUHOXIOP, MIOPUHSUM'), cepnenmunbl,
XpU30MUNbL, KAOAUHUM, MOHMMOPUIOHUM , HOHIMPOHUM.

27



23. Ilogkmacc KapKacHBIE AalFOMOCWIMKATBI®. MUHEpANbl: niacuokiasel (paod aiboum-
ONUCOKNIA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUNT), MUKPOKJIUH, OpmMoKIa3, canudun’,
anopmoxias’, cxanomumer (mapuonum, meiionum), netiyum’, negenun, codanum’, azypum,
KaHKpuHuml, yeoaumol (Wabazum, HAMpoIUm, 2eUlaHOUm, CmuibOUm).

24. MuHepaibHbIe accorranui. MUHepaIbHbIE aCCOIUAIINH, CBSI3aHHBIE C MArMATUYECKUM
MPOIIECCOM MUHEPAIO00pa30BaHusl (MUHEPAIOTHSI KUMOEPIUTOB, METHO-HUKEJICBBIC U TNIATHHOBBIC
pyIbl OCHOBHOTO MarMaru3Ma W T.IL.). ACCOIHMAIIMA MUHEPAJIOB B TMErMaTtutax. AcCCOIMAINN
MUHEpPAJIOB B KOHTaKTOBO-METACOMATHUYECKUX OOpa30BaHUSX. MMUHEpaibl TUAPOTEPMATbHBIX
MECTOPOKICHHH MOJIE3HBIX UCKOMAaeMbIX. MUHEpalbl KOPBI BHIBETPUBAHUS. MHUHEPAIBI 0CaJOUHBIX

T'OPHBIX IIOPOJ. MI/IHepaJ'IBHHe acconuanuu, CBA3aHHBIC C MeTaMOp(bI/BMOM rnopoa.

*[IpuMeyaHue: B BOIPOCAX, OTMEUYCHHBIX 3BE3IOYKOW HEOOXOOMMO IaTh OOIIYI0 XapaKTepUCTHKY Kiacca
(moxkIacca) MUHEPAIOB: KpUTEPHUH 0O0BEINHEHNS MHHEPAJIOB B KJIacC (TIOAKIIACC), XUMHYECKUI COCTaB MUHEPAJIOB, B
TOM 4YHCJE BXOIAMHE H30MOpP(HBIE NPUMECH, OCOOCHHOCTH KPHCTAINIMYECKUX CTPYKTYp; oOmme (u3ndecKue
cBOifcTBa. YKa3aTh XapakTepHble MUHEpassl M 007acTH uX npuMmeHeHus. Ocoboe BHUMAaHUE CIEOYyeT YACIUTh
BOXHEHIINM IpyIIaM U ceMeHCTBaM IOpO000pa3yIoIX MHHEPAIOB — KBaplly, OJIMBHHAM, TPaHATaM, THPOKCEHaM,
am¢udoIam, XJIOpUTaM, CIIFOAaM, TIOJIEBBIM IIIaTaM, (ebIIIaTonAaM 1 Ip.

‘06 smom MuHepane HeoOXo0umMo umemv o0Owue NPeoCMABIeHUs; OCMAlbHble, BblOeNeHHbIE
KYPCUBOM MUHEPATbI HEOOXOOUMO 3HAMb HOOPOOHO.

IIpuMepHbIe 3aJaHNS IK3aMeHAIIMOHHOT0 OUJIeTa, BhISIBJISIOIIME CTelleHb
c()OPMHPOBAHHOCTH KOMIETEHIIHH N0 JECKPUIITOPY «BJIAAETh»

brnok sx3aMeHaoHHOro OUseTa, BhIABIAIOIINE CTENIEHb CPOPMHUPOBAHHOCTH KOMIIETEHLIUU
M0 JIECKPUITOPY «BIAJAETHh» IPEACTABIAIOT COOOW NpPaKTUYECKHE 3aJaHWE HaIpaBICHHBIC Ha
OIpeJIeJIeHUEe BaKHEHIIUX MOPOA00Opa3yIOIIUX M PYIHBIX MHHEPAJIOB B MPEJOCTaBICHHOM
(9K3aMEHAaIIMOHHOM) 00pas3le 1O BBIABICHHBIM W  YCTAaHOBJICHHBIM MAaKpOCKOITMYECKHM
JMAarHOCTUYECKUM CBOMCTBAM, a TAK)KE YCTAaHOBJIEHUM CIIOCOOHOCTH CTY/IEHTA JIeaTh 3aKJIIOUCHHE
0 reHe3nce oOpa3la Ha OCHOBE BBIABICHHONW MHUHEpalbHOW accouumarnmu. s ompeneneHus
JMAarHOCTHUYECKUX CBOWCTB MUHEPAJIOB B 00pa3le CTYJEHTY MpeNoCTaBIsIoTCs: mKana Mooca uis
onpeeleHUs] TBEPJOCTH MUHEPAJIOB, CTajbHas Urja (IIMJI0) YBEIUYUTEIbHOE CTEKIO0 (Jyma), 3%
pacTBOp COJSTHOM KUCIIOThI, MarHUT (kommnac), Gpapdopoas MiIacTHHKA.

[lepeyeHbp OCHOBHBIX MOPOMOOOPA3YIOMIMX © PYIHBIX MHHEpPAIOB, BXOISAIMUX B
9K3aMEHaIlMOHHbIE 00pa3lbl, KOTOpble HEOOXOIMMO yMETh ONpenensaTh (I100 ycTaHaBIMBATh
MPUHAIISKHOCTh MHHEpajla K TPYIE, €CIIM HEBO3MOXKHO 10 MaKpOCKOMHUYECKHM CBOMCTBaM
YCTaHOBUTBH KOHKPETHBII MUHEpal U TpeOyroTcs 1a0opaTOpHbIe METObI HCCIIEeI0BAHNUSA):

1. Menn
. 3o10TO
. Cepebpo
. Cepa
. I'padur
. XalbKO3UH
. I'anenur
. Cpaneput
. KunoBaps
10. IIuppoTuHsl
6. IleaTimanout
7. XanbKOIUPUT
8. bopHUT
9. Kosemnu
10. AypunurmeHT
11. Peanbrap
12. CtuOHUT
13. Bucmytun
14. Monubaenur

O 01O L B~ Wi
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15. Ilupur

16. ApceHonuput

17. bnékiibie pyabl (TEHHAHTUT-TETPAIPUT)

18. Kynpurt

19. Kopynn

20. 'ematut

21. UnpmeHur

22. lllnunens

23. MarueTtut

24. XpoMuT

25. Pytun

26. Kaccurepur

27. Ilupoino3ut

28. Kpunromenan

29.KBapuy (B ciydae XapakTEepHOM pPA3HOBUIHOCTH — HA3bIBACTCS KOHKpETHAas
Pa3HOBUAHOCTD)

30. Oman

31. bpycur

32. I'ub6cut (B cirydae HaXOXKIACHUS B CKPBHITOKPHCTAIMUECKUX arperarax, CMEHIaHHBIX C
OPYTUMU THUIPOKCHJIAMHU alllOMUHUA B OOKCHUTaX — YKa3bIBae€TCS BEPOSTHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasie)

33. bémut (B ciydae HaXOXACHUS B CKPBHITOKPUCTAINIMYECKHX arperarax, CMEIIaHHBIX C
JOPYTUMH THIPOKCHJIAMH AIFOMHHHUS B OOKCHTaX — YKa3bIBACTCS BEPOSTHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasIie)

34. lnactiop (B ciiydae HaXOXJACHHUS B CKPBITOKPUCTAIUIMYECKUX arperarax, CMEIIaHHBIX C
OPYTUMU THUJIPOKCHJIAMHU allFOMUHHUS B OOKCHUTaX — YKa3bIBa€TCsS BEPOATHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasIe)

35. I'érur,

36. 'maporérur

37. I'anut

38. CunbBUH

39. ®arooput

40. Kanpur

41. Aparonur

42. Marue3urt

43. Jlomomur

44. Cupnepur

45. Lepyccur

46. Manaxut

47. Azypur

48. bapur

49. AHTUIpUT

51. I'une

52. Spozur

53. Anatutel

54. Bonbdpamutsl

55. lupkon

56. ®opcrepur

57. OnvuBUHBI

58. Tonaz

59. Kuanur (qucren)
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60.
61.
62.
63.
64.
65.
66.

67

68.
69.
70.

71
72
73

74.
75.
76.
77.
78.

79

80.
81.
82.
83.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

AaHnany3ut

CwinmuMaHuT

XJIOpUTOU

CraBpoiuT

['panats! (mupomn, albMaHAMH, CIIECCAPTUH, YBAPOBUT, TPOCCYIIAP, aHAPAIUT)
Tutanut (cden)

Besysuan

. JlJammpodummut

8111761 (Vi)

bepuin

OBANAIIUAT

.Typmanunbl

. Jlnonicun

. 'enenbeprut

ABrut

Kanent

OrupuH

Cnonymen

OpronupoKceHsl (psif SHCTAUT-PEPPOCHITUT)
. Tpemonut

AKTHUHOJIIUT

N3BecTkoBO-1IeI09HBIE aM(PHOO0JIBI (POTOBBIE OOMAaHKH )
['maykodan

[lemounpie ambpuOOIBI

Bomnactonur

Ponounur

Actpodumnur

Tanpk

[Mupodunnur

®dnoronur

buoTtuTs! (cimoapl H30MOp(HHOTO psAjla aHHUT-(DJIOTOIINT)
MyckoBUT

Jlennponut

BepMukynur

XIIOpUTHI

CeprieHTUHBI

XPpHU30THIIBI

Kaonunut

HonTponur

100. ITmarnoknasel

10

1. KanueBo-HaTpueBbie ToJIeBbIE MIMAThl (MUKPOKIIWMH, OPTOKJIA3)

102. Cxanoautsl

103. Hedenun

104. JIazyput

105. HeonuTsl (11aba3ut, HATPOJIUT, TeHIaHIUT, CTUIILOUT)
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Oo0pa3zen 3K3aMeHALMOHHOT0 O1JIeTa

R
MHWHOBPHAYKH POCCHUH
(enepasibHOE rocyIapcTBEHHOE OI0IKETHOE
o0pa3oBaTe/IbHOE YUpekIeHHe BhIcIIero 00pa3oBaHus
«HpKyTCcKMil rocyAapcTBeHHbINH YHUBEPCUTET)
(PI'BOY BO «HI'Y»)
I'eonornyeckuii pakyaprer

BWJIET JJISA DK3AMEHA Ne 1
Jucuunnunza: «MuHepaJorus»

CrrertmansHOCTB 21.05.02 [MpukiagHast reonorus, crenuanu3anis «[ eoJormdeckas ChbeMKa, MOUCKA 1
pa3BeaKa MECTOPOKICHUNA TBEPIBIX OJIE3HBIX HCKOTIAEMBIX»

1. JlaiiTe onpeneneHne TePMUHY «H30MOpPu3M». OXapakTepU3ylTe BaKHEHUIINE YCIOBUS
ocymecTBieHus: u3omoppusMa. [lo KakuM KpuUTEpusM BBIACISIOTCS THUIBI H30MOPQHU3MA.
[IpuBenuTe NpUMeEpBI.

2. Oxapaxrepusyiite MOAKIacC KapKacCHBIX AIFOMOCHJIMKATOB. Otpasure
KJacCU(UKALMOHHOE TMOJIOKEHUE, BaKHEHIIe MUHEepallbl nmojkiaacca. OnummTe 0COOEHHOCTH HX
XUMHYECKOTO COCTaBa, KPUCTAIUTMYECKON CTPYKTYpHI, MOP(HOJIOTHHA KPUCTAIOB M arperaros,
(bu3MYECKUX CBOWCTB, TeHe3nca U o0nacTell mpruMeHEeHusI.

3. OnumMre M YyCTaHOBUTE JAMArHOCTUYECKUE CBOWMCTBa MHHEpalloB B oOpasue. Ha
OCHOBAHHUU BBISIBJICHHBIX XapaKTEPUCTUK (CBOMCTB) MUHEPAJIOB ONpeAEIUTEe MUHEPasbl B o0pasie
U JIaliTe 3aKJIIOUEHHE O €ro IeHe3HCe.

H.o. 3aBenyromero kadenpoi, J01EHT K.-T.-M.H. C.A. Cacum

(oxruce)

« » 202 1.
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Pazpadoruuk:

H.o. 3aB. kadenpoi monesHex HCKOMAEMEIX,
KaHJ. Te0J.-MHHEepall. HayK Do) C.A. Cacum
7

[Iporpamma cocrapiena B cooreercTum ¢ Tpeboparmsvu  @®I'OC BO mo crenuanbHOCTH
21.05.02 Ilpuknamsas reonorms, yTBepKaeHHOro mpukazoM Ne953 Mumobpraykun Poccum ot
12.08. 2020 r.

[IporpaMMa paccCMOTpEHa Ha 3aceaHuu Kadeaphl IOIe3HbIX HCKOMAeMBbIX.

[Ipotoxon Ne 7 ot «20» anpenst 2022 r.

W.0. 3aB. kaheapoi m&&? C.A. Cacum

Hacmoswan npozpavima, He modcem Obims 0CHpoussedeHa Hu 6 xaxoii (opme 6es3

npedeapumensHo20 NUCbMEHHO20 paspeuienus Kageopsl-paspabomyuxd npo2pam Mel.

32



