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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
uAeHTU(DUKAIMY, TPUKIATHOM M HAyYHOM 3HAYEHUU JIs 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 CUCTCMATUKH MHUHCPAJIOB U MOKAa3aTb €€ OCHOBHBIC
XapaKTepUCTUKU;

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

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.

s u3yyeHus: JaHHOW y4yeOHOW AUCHMILTUHBI (MOAYJS)) HEOOXOIMMBI 3HAHUS, YMEHUS U
HaBBIKM, (OPMHUpPYEMbIE  MPENIICCTBYIOIIMMHU  JUCHUIUTMHAMU.  «Obwas  2eonocusny,
«Kpucmannoepaghusy, «Xumusy, « Qusuxay

[lepedenp mnocienyOmMX YYeOHBIX IUCUUIUIAH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHHSA,
YMEHHsI M HaBbIKM, (GOpMUpYEeMbIe TaHHOW y4yeOHOW IUCHUILUIMHON: «[lempoecpagusy,
«/lumonoeusay, «Memoovl ouaznocmuku munepanosy, «Memoovl ucciedo8anus MUHEpaIbHO20
sewecmseay,  «leonoeus  mecmopoodicOeHull — NOAe3HbIX — uckonaemuvixy,  «l eoxumusy,
«l'enemuueckas  munepanocusy,  «Onmuxo-munepanrocuveckui  anamuzy,  «leonozusn
O0pazoyeHHbIX U Yyeemuuvlx kamuetl Bocmounou Cubupuy, « Munepacpagusy.

III. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA JTNCHUIIJIMHBI
ITporiecc ocBOECHHUS NUCLMILIMHBI HAIPpaBJieH Ha (POPMUPOBAHUE HIIEMEHTOB CIIETYIOLINX
komneTeHMii B cootBeTcTBUM ¢ @PI'OC BO u OIl BO no nanHomy HampaBieHHUIO MOATOTOBKHU
npodwmis «I'eonorus»:



Ilepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU

KoMmnerennus

HNuaukaropsl
KOMIIeTeHI M

Pe3ysabTarsl 00y4yeHnus

OIIK-1

CriocobeH npuMeHsTh
3HaHUS (yHIaMEHTaIbHBIX
pa3JiesoB HayK O 3emiie,
0a30BbIc 3HAHUS
€CTeCTBEHHO-HAYYHOTO U
MaTeMaTHYECKOTO IUKIIOB
[IpU PELICHUH CTaHAAPTHBIX
npoeCCUOHATIBLHBIX 33124

NKormk-1.1

[Ipumensier 3HaHus
(byHIaMEeHTAIBHBIX
pa3aenoB HayK O 3eMJie mpu
PEIICHUN CTaHIaPTHBIX
npodeccnoHanbHbIX 33724

3HaTh: OCHOBHBIE TTOHSTHUS
MUHEPAJOTUU U BaKHEHIIHNe
opo0o0pasylonme U pyJaHbIe
MUHEpaJdbl W HUX  CBOICTBa,
HEOOXOIUMBIC JJIsi  TIPOBEACHHUS
MOJIEBBIX re0JOrH4eCKUX
HaOoIeHn, oTOOpa 00pa3Ilos,
uAeHTU(UKAIINKM, OMHUCAHUSA W
YCTaHOBJICHUH UX TCHE3HCA;

OCHOBHBIE MPOLIECChHI
MUHEPaI000pa3oBaHus u
MUHEpaJIbHbIE accolaluy;
TJIaBHBIE O0NAcTH MPUMEHEHUS
M3y4aeMbIX MUHEPAJIOB.

YMeThb: onpenensaTh U OMUCHIBATDH
MUHEPAIIBI, YCTaHABIINBATh
MHUHEPAIOTUYECKUE  aCCOLUAIUH
IpH TPOBEACHUH T'EOJOTUICCKUX
pador

Baagerb: OCHOBHBIMH IIpHEMaMH
MaKpOCKOIIMYECKON JIHAarHOCTHKH
MHUHEpAJIOB o KOMILIIEKCY
MOP(OJOTHUECKUX M (PU3HIESCKUX
CBOMCTB




NKonk1 .2

[Tpumensier 6a3oBbie
3HAHHS €CTECTBEHHO-
HAYYHOTO U
MaTeMaTU4eCcKOro IIMKIIOB
MIPH PELICHUN CTaHIAPTHBIX
npodecCHOHATIBHBIX 3a1a4

3HATBh: 0COOCHHOCTHU
XUMHYECKOTO COCTaBa U CTPOCHHS
BOKHEHIINX TIOPOI000PA3YIONTIX
U PYAHBIX  MHHEPAIOB  JUIA
IIOHUMAHUA OTpa)KeHI/ISI
KOHCTUTYIIMM MHHEPAJIOB Ha UX
CBOMCTBA;

obnacTu PUMEHEHHUS
TEOPETUYECKON M OMUCATEIbHOU
MUHEPAJIOTUU TIPU  TPOBEACHHUH
reOJIOTHYECKUX padoT

YMeTh: Ha OCHOBE KOMILIIEKCHOI'O

W3y4YCHUS MaKpPOCKOIMHYECKUX
CBOMCTB  MHUHEpPAJIOB U  HX
B3aMMOOTHOIIICHUH JenaTh
BEIBOJIEI 00 YCHOBUSIX

O6pa30BaHI/I$I MHUHCPAJIOB;

HCIIOJIb30BAaTh MOJIyYEHHbBIE
3HaHUS W (AKTUYECKUE JTaHHBIC
IpU  PEIIEHUU  TE€OJIOTMYECKHUX
3a7a4 NPUKIAJHOW U HAy4YHOU
HaIPaBJIECHHOCTH.

Baagern: HaBBIKAMH  II0JIEBOT'O
ONpeAeIICHUS u O CaHUs
MUHEPAJIOB U MHHEPAIbHBIX
accoIuaImim;

OCHOBHBIMHU npueMamMunu
MaKpOCKOHquCKOﬁ ANarHoCTUKHU
MHHEPAIOB 10 KOMIIJICKCY

Mop(hoNornueckux M (U3NYECKUX
CBOMCTB.




IV.COAEP/KAHUE U CTPYKTYPA JUCHUIIJIMHBI (MOAYJIsA)

O0BeM JUCHHUIIIIMHBI COCTABJISACT 4 3a4yeTHEIC CAWHUIBI, YTO COOTBETCTBYET 144 aKaJJCMHUYCCKHUM YacaM, B TOM YHCJIC 5 yaca Ha »K3aMeH.

dopma NpOMEKYTOYHOU aTTECTALUU: IK3AMEH.

4.1 Coagepxanve AUCHMILUIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, € YKa3aHHEM BHIOB Y4YeOHbIX 3aHATHH M OTBEJEHHOI0 HAa HHUX

KOJIM4YeCTBA aKAACMHUICCKHUX JacoB

Buasbl yuedHoii paborsl,
BKJII0Yasi CAMOCTOSITeJIbHYI0 PadoTy 00y4arommxcs,
NPAaKTHYeCKYIO MOATOTOBKY U TPY10€eMKOCTh

5 (B yacax)
"] ™
g E DopmbI
" g2 "c; TEKYLIEro
= § E g KonTakTHas pa6oTa npenogaBartes ¢ i~ KOHTpPOJIsA
Ne 2 = iy o0yuaommuMucs < ycleBaeMocCTH;
Pa3zgen aucuunanHbl/TemMa S o s S Y
n/H 5 S &g = dpopma
© 2 | = = S a | mpomexyTouHOI
= E A g aTTecTaluu
)
= ‘g( Cemunapckue/ =
=} npakruvyeckne/ | Koncynn- e
Jlexkuuu Q
JadopaTopHble Taluu S
3aHATHUSA <
Q
Pa3nen 1. Beenenue B TUCIUILIAHY. .
1 . s e y 4 2 2 YCTHBIN OITPOC
2 Pasnen 2. KoncTuTynMsi MUHEpAJIOB. 6 2 4 YCTHBIH OIIPOC
Pa3nen 2. JIluarHoctuyeckue cBOWCTBa MUHEPAJIOB.
3 CoBpeMEHHBIE METOIBI MUHEPATIOTMYECKUX ’i 12 2 6 4 YCTHBIN OIIPOC
HCCIICIOBAHNM. o,
Pasnen 3. I'ene3nc munepanos. PacnpocTpaHeHHOCTD © .
4 A Leh poCTp & 8 4 4 YCTHBIN OIIPOC
MUHEPAJIOB B 3¢MHOM KOpE ¥ MaHTHH. M
Pa3nen 4. Knaccuduxanus 1 HOMEHKIaTypa .
5 A Puica P 4 2 2 YCTHBIH OIIpoc
MHHEPAJOB.
6 Pa3znen 4. Tun 1. CamopoaHsie 6 ) ) ) cobeceioBaHue

OJICMCHTBI 1 UHTCPMETATITIMUCCKHUE COCAUHCHN .

/ TECTUPOBAHUE




7 Paznen 4. Tun 2. Cynbdumasl, cynbhocoian u uM 12 5 6 4 cobecenoBanue
110/100HbBIE COCMHEHMSI. / TeCTUpOBaHHE
cobecenoBanue
8 Paznen 4. Tun 3. 'anonaHbie COCTUHEHUS. 5 1 2 2 A
/ TECTUPOBAHUE
cobecenoBanue
9 Paznen 4. Tun 4. Oxcupl. 13 3 6 4 .
/ TECTUPOBAHUE
cobecenoBanue
10 Paznen 4. Tun 5. Kucnopoaneie conu. 57 6 32 19 ;
/ TECTUPOBAHUE
Paznen 5. MuHepanbHbIl COCTaB 36MHOM KOPBI.
11 Acconuanyyu MHHEpAIOB B TOPHBIX IOPOAAX U PYJHBIX 11 2 4 1 4 YCTHBIN OITPOC
MECTOPOKIACHUSIX.
IK3aMeH
Bcero 144 | 0 28 56 1 51+3 ’
5 yacosn
4.2 [1naH BHeayJUTOPHOH CAMOCTOSATEIbHOMH PadoThHI 00yUYAIOIIUXCS 10 JUCIHUIINHE
CamocrosiTeJibHAasi padoTa 00y4aroUIuXcs
-
E2x| =
T gE| § YuetHo-
= E z e E METOAUYEeCcKoe
3 . | 22 5| &~ | Ouenounoe
s Ha3spanue pasziena, TeMbl Bua camocTosiTeIbHOM 5= @ J epencrso obecnevyenne
5} I : I [V}
O padoTnl 22| 2Z CaMOCTOSITEILHOM
5 2 = 8 padoTsl
2z g =
a ol \Q bcg
Q%2
)
Pabora ¢ nurepaTtypoi, paszen Va,
K . ],2
Paznen 1.BBenenue B TUCHUIUIMHY. COCTABICHHE KOHCNIEKTA C | 5, 5 ) P——— Nel,
= BBIJICJICHUEM OTIpe/ieIeHU pasznen VO,
g TEPMUHOB Nel
E PaGora ¢ nurepaTtypoi, pazzen Va,
COCTAaBJICHHE KOHCIIEKTA C . Nel,2
Pazgen 2.KoHCTUTYLIMSI MUHEPAJIOB. | 25-26 4 YCTHBIN OTPOC
BBIJIETICHUEM OIpeIeTICHHMA paznen VO,
TEPMHUHOB Nel,2,3,4




CamocTosiTe1bHast padoTa 00y4Yalonuxcst

e
EEx =
o g2 & Yuye6Ho-
5 Ez B z OuenoYHOe METOIUYECKOe
~
S Ha3Banmue pa3zgeiia, TeMbl Bua camocrosiTeIbHOM e r E g3 1 obecrneyeHue
s P EZE & CpeacTBo
3 paboThbl Z = Sl BZ pea CaMOCTOSITebHOIi
]
5 = 8 padoTsI
S2E| &
=] )
" 2
>
Pabora ¢ nurepaTtypoi,
Paznen 2. [luarnoctudeckue cBoiictBa MuHepanoB. COBpeMEHHBIE COCTaBJICHHE KOHCIIEKTa C . azmen Va
. .| 24-26 4 YCTHBIN OTPOC P ’
METO/Ibl MUHEPAJIOTHYECKHUX UCCIICTOBAHMI. BBIIEJIEHUEM OTIPEIeTIEHU Nel,2,4
TEPMUHOB
Pa6ota ¢ nutepatypoii, paszen Va,
Paznen 3.I'ene3uc munepasioB. PacripocTpaHeHHOCTh MUHEPAJIOB B COCTaBJICHUE KOHCIIEKTA C . Nel,2
o L | 26-28 4 YCTHBIM OIIPOC ’
3eMHOU KODE U MAHTUMU. BBIJICJICHUEM OIIPCACIICHU N a3acia V6,
p p p
TEPMUHOB Nel,2.3,4
Pa6ota ¢ nutepatypoii,
COCTaBJIEHHE KOHCIIEKTA C . aszaen Va
Paznen 4. Knaccudukamus 1 HOMEHKIATypa MUHEPAJIOB. .| 28-29 2 YCTHBIH OIpoC pask ’
BBIICJIEHUEM OIPEEICHUM Nel,2,4
TEPMUHOB
’i Pabora ¢ nurepaTtypoi,
o COCTaBJIeHUE TaOJIUI]
° JMAarHOCTHYECKHUX CBOMCTB
m MHHEPAJIOB, COCTaBIIEHHE
KOHCITEKTOB, 3ay4MBAHHE
Paznen 4. Camopoubie KJ1accuDUKAIMOHHOM 29.30 5 cobeceioBanue paszen Va,
AJIEMEHTHI U UHTEPMETAININYECKUE COCTUHEHNUS. IPHUHAICKHOCTH / TecTupoBaHue Nel,2,4

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




Cemectp

Ha3panue pa3nena, Tembl

CamocTosiTe1bHast padoTa 00y4Yalonuxcst

Bua camocTosiTenbHOM
padoThI

Ne yyeOHBIX Heleb
yueonomy miaany (KYT')

CpOKH BbIINNOJTHEHHU S,

3aTpaTbl BpeMeHU

(uac.)

OuneHouHoe
cpeacTBo

YuyedHo-
MeETOAHYECKOe
obecrneyeHue
CaMOCTOSITeJILHOM
padoTsI

Paznen 4. Cynbduasl, cynbhoconu u UM o 100HbIE COeTUHEHUS.

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. 'anongurie cCOeIUHEHNUS.

Pabora ¢ nurepaTtypoi,
COCTaBJIEHHE TAOJIMI]
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 pa3nena, Tembl

CamocTosiTe1bHast padoTa 00y4Yalonuxcst

Bua camocTosiTenbHOM
padoThI

Ne yyeOHBIX Heleb
yueonomy miaany (KYT')

CpOKH BbIINNOJTHEHHU S,

3aTpaTbl BpeMeHU
(uac.)

OuneHouHoe
cpeacTBo

YyeoHo-
METOJIUYEecKoe
odecreuyeHue

CaMoOCTOSITEIbHOM

padoTsI

Pasnen 4. Oxkcunsl.

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,
JIMarHOCTHYECKUX CBOMCTB,
0CcoOeHHOCTEH TeHe3nca u
o0xacTeil mpUMEHEeHUS

32-36

19

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,
COCTaBJICHHE KOHCIIEKTA C
BBIJIEJICHUEM OIPENEIEeHUI
TEPMUHOB

36-37

YCTHBIH ompoc

O6muii 00beEM CaMOCTOSTEIHHONM PAOOTHI O AUCIHILTHHE (Yac)

5

o

7

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

10




4.3 Conepxanue y4eOHOro MaTepuasa

Paznen 1. BBenenue B qUCHUIUIMHY.

1.1. Beenmenme. Kparkuii 0030p ¢yHAaMEHTATBHOW OTEYECTBEHHOW M 3apyOeXHOM
auTeparypsl 1o kypey. Kpatkuit 0030p 35€KTpOHHBIX PECypCcOB, BKIIIOYas MUHEpAIoruyeckue 6aspl
naHHbIX. CoBpeMEHHAsi MUHEPAJIOrUs KaK Hayka, €€ cojepkaHue U 3aaauu. [lonstue o muHepae.
OcCHOBHBIE 3Tanbl UCTOPUU Pa3BUTHS MHUHEpaJoruu. CBsi3b MUHEPAIOTMU C JPYTMMH HayKaMHu.
OcCHOBHbBIE HAIIpaBJIEHMUsSI B COBPEMEHHON MMHepaioruu. HaydHoe M mpakTHyecKoe 3HAYEHUE
COBPEMEHHOM MUHEPAIOTnu.

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

2.1. KoHnctutynus MuHepanoB. THUIIBI XMMUYECKOM CBSI3M B MUHEpaiaX. ATOMHbIE U HOHHBIE
panuycel. KoopauHaMOHHBIE YKClIa U KOOPJMHAIMOHHBIE MHOTOTrpaHHUKU. M3omopdusm. Tums
n3oMoppHbIX 3amerieHuil. CTpykTypHOe ymnopsiaodeHue. TBepiable pacTBOpbl M HUX pacHaj.
[Momumopdusm. [Tonurunus. Pacyer xumudeckux GopMya MHHEPAIOB.

2.2. IuarHOCTUYECKHE CBOMCTBAa MMHEpAJOB: OJecK, LBET, 4YepTa, IPO3pavyHOCTh,
TBEPJIOCTh, CIIAHOCTbH, yJIEIbHBIA BEC, OOIHMK KPUCTAIUIOB, MOP(HOIIOTHS arperaroB, MarHUTHOCTb,
NEKTPONPOBOIHOCTb, IIOMUHECLEHIMS, PAJUOAKTUBHOCTD, KAYECTBEHHbIE XMMHUECKHUE PEaKLIUU 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 DJJIEKTPOHHAs MHMKPOCKONUS, PEHTTEHOCIEKTPAIBbHBIA AJIEKTPOHHO-
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. XUMUYECKUI U MUHEPAJIbHBIA COCTaB 36MHON KOPBI.

3.2. OGpa3oBanue MuHepaioB B mpupose. [loHsrue o mporeccax MUHEpaoOOpa30BaHUS:
MarMaTU4ecKoM: IEerMaTUTOBOM, ITHEBMATOJIUTOBOM, THMJIPOTEPMAILHOM, MeETaMOpP(PUUYECKOM,
METaCOMaTU4YECKOM, THIIEPreHHOM. PacnipocTpaHEHHOCT MUHEPAJIOB B 36MHOM KOPE U MaHTHH.

Paznen 4. OnucarenbHas MUHEPAJIOTHSL.

4.1. Knaccudukanus 1 HOMEHKJIATypa MUHEPAJIOB.

4.2. CaMOpoOJIHbIE AJIEMEHTHI U MHTEPMETAJUINUecKue coequHeHus. O0masi xapakTepucThKa
U ycnoBHs oOpa3zoBaHus B npupoje. Kiace Metamisl: Melb, cepedpo, 30J0T0, MIIaTHHA, OJUKCEH,
camopoJiHoe >kene30. Kilacc mojsyMeramibl: MBIIIBSK, CypbMa, BUCMYT. Kiacc HeMeTambl: anMmas,
rpadur, cepa.

4.3. Cynedunsl, cynpdoconn u UM moao0HbIe coenuHeHus. OOmas XapakTEepUCTHKA U
ycioBus o0pa3oBaHus B pupojie. OCHOBBI CUCTEMATHKH CYJIb(UIOB U X aHAJIOIOB.

Knacc mpocTele cepHUCTBIE U UM NO/I00HBIE cCOeIMHEHUs. ['pynna XanbKo3uHa: XaJlbKO3HH,
apreHTuT, akaHTuT. ['pynma ramenura: raneHuT. I'pynma cdaneputa: cdajieput, BIOPTLMT,
K1MHOBapb. CeMEeNCTBO MNUPPOTHHA: TEKCAUPPOTHH, KIMHONUPPOTHH, MEHTIaHIuT. ['pymnna
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
TeTpadputa (OJeKible pyAbl): TEHHAHTUT, TETPadApUT. ['pynna npycTura: NpycTUuT, MUPaprUpHT,
creanut. ['pynna cynsdoconeit cBUHLIA: OyIaHKEPUT, PKEMCOHUT.

4.4, T'anmonanasie coenuuenns. OOIIas XapaKTEPUCTUKA M YCIOBH 00pa30BaHUs B TIPHUPOJIE.
Knacce dropunsr: ¢aoopur. Knace XJ0opubl: raauT, CUIbBUH.

4.5. Oxkcunpl. OOmiasi XxapakTepuCTUKa U YClIOBUs oOpazoBaHus B mnpupoje. OCHOBBI
CUCTEMATUKH OKCHUJOB U T'MIPOKCHUJIOB.

Kitacc mpoctele u cnoxHble okcuabl. ['pynma kynpura: KynpuT. CeMencTBO KOpyHAA —
WIBMEHUTA: KOPYHJ, TeMaTuT, WIbMEeHUT. ['pynmna Opaynura: OpayHuT. CeMelcTBO IIMUHEINI0B:




IIMKAHENb, MAaTHETUT, XPOMILTIUHEIUIbI, TayCMaHNT, Xpu3o0epuiul. ['pynna pyruna: pyTui, aHaras,
KacCUTEepUT. ['pynma KosymMOMTa-TaHTAIUTA: KOJYMOMUT, TAHTAIWUT, MNUPOMO3UT. ['pynna
KpUNTOMENIaHa: KpunToMenaH. ['pynma nmepoBcKUTa: MEpOBCKUT. ['pymia mupoxsiopa: mUpOXIop,
camapckut. ['pynna ypaHuHuTa: ypaHuHMT. CeMeWCcTBO KpeMHe3ema: o-KBapl, TPHIUMMUT,
KPUCTOOAIHT, OMAaJL.

Knacc ruapokcunbl. I'pynma Opycurta: Opycur. I'pynma rubG06curta: rub6cut. ['pymma
JENUIOKPOKUTA-TETUTA: OEMUT, TEMUIOKPOKHUT, THUACIIOP, TETHT.

4.6. KucinopoaHbie comu.

Knacc kapOonarel. O0mas XxapakTeprcTUKa U YCIOBHUS 00pa3oBaHus B pupoje. be3BoaHbie
kapOoHatel. ['pynmna kajablMTa: KajbLUT, MAarHe3uT, JOJOMHUT, aHKEPUT, CUAEPHUT, POIAOXPO3HUT,
CMHUTCOHUT. ['pynma 1oJOMHUTa: JOJOMHT, aHKEPHUT. [ pymma aparoHuTta: aparoHdT, LEPYCCHT,
crpoHuuaHuT. KapOoHaThI C JOMOJHUTEIbHBIMI AaHUOHAMU: MaJIaXUT, a3ypUT.

Knacc cynpdarel. OOmiast xapakTepucTuka U ycloBHS oOpa3oBaHus B mpupone. I'pymnma
Oapurta: OapuT, LIEJECTUH, aHIJIEe3UT. I'pynna rumca: aHruJIpur, rumc. I'pynmna ajiyHuTa: amyHUT,
SPO3HT.

Knacc mMonu6naTtel u Bosbdpamarel. OO0mIas XapakTepUCTHKa M YCIOBHsS 0Opa3oBaHMs B
npupoze. ['pynna Bonbdpamura: Gpepdeput, rroonepurt. ['pymma meennTa: MOBEIIIUT, IIESNUT.

Knacc. @ocdatsl, apceHatsl ¥ BaHajaThl. O0IIas XapaKTEPUCTHKA U YCIOBHsS 00pa30BaHUs
B npupoe. be3Boansie hocdarel, apceHaTs 1 BaHamaThl. [ pyrina MOHAIUTA: MOHAIUT, KCEHOTHM.
I'pynna amaruta: amatut. Boasble ¢ocdatbl, apceHartsl M BaHagarel. ['pynmna BuUBHAHMTA!
BUBUAHUT, aHHAOEPTUT, SpUTpUH. ['pyrimna Oupio3sl: Ouprosa.

Knacc cunukarsl u agroMocuinkarel. COBpeMEHHOE MPECTaBIEHUE O CTPYKTYPHBIX THIAX
cuukaTtoB. (OCHOBBI  COBPEMEHHOW  KPUCTAJUIOXMUMHYECKOH  KIACCU(PHUKAIMH  CHIIMKATOB.
OctpoBHble cuinkatel. OO1Ias XapaKTepUCTHKA U YCIOBUS 00pa30BaHMsl B IPUPOJIE.

OCTpOBHBIE CHJIMKATBI C H30JMPOBAHHBIMH KPEMHEKHCIOPOJHBIMUA TETpa’apaMu: 0e3
N00aBOYHBIX AHUOHOB: (DEHAKUT, MMHEpAJbl TPYNIbl OJUBUHA (U30MOpGHBIE Psiibl (HOPCTEPUT-
¢dasumT-TehponT), MUHEpPAIBl TPYNIBl T'PaHATOB (MUPOM, AJIbMAHIWH, CIIECCAPTHH, TPOCCYILIP,
aHJIpaUT, YBAapOBUT, LIOPJIOMUT, THJPOrpaHaThl), LUPKOH, TOPUT. OCTPOBHBIE CHIIMKATBHI C
M30JIMPOBAaHHBIME KPEMHEKHCIOPOJHBIMU TETpa’ApaMd M J100AaBOYHBIMH aHWOHAMH: JIUCTEH,
aHJIATy3UT, CWUIMMAHUT, CTAaBPOJIMT, TOHa3, TUTAHUT, XJOPUTOMA. OCTPOBHBIE CHIIMKATBI CO
CIIBOCHHBIMH KPEMHEKHUCIOPOTHBIMU TETPadpaMu (IMOPTOCHINKATHI) U T0OABOYHBIMUA aHUOHAMMU:
WIbBAUT, KaJlaMUH, JaMOpopmiauT. OCTpOBHBIE CHIIMKAThl ¢ M30JIMPOBAHHBIMU U CIBOECHHBIMHU
KPEMHEKHCIIOPOAHBIMHI TETPadJIpaMHu, COJACPKAIIMMU J00ABOYHBIE AHWOHBI: I[OM3HT, DSIHUIOT,
OpTHUT, Be3yBuaH. OCTpPOBHBIE CHJIMKAaThl KOJIBLIEBOTO THMA: OEpuill, KOPJIUEpPUT, IUOIITa3,
TypMaJIuH, SBIAHAJIHT.

Ilenoyeynble cuaukarhl. OOmIas XapaKTepUCTHKa M YCIOBUS 0Opa3oBaHUS B INPHUPOJE.
OCOOEHHOCTH KPUCTALNTHYECKUX CTPYKTYP MHPOKCEHOB M MMUPOKCEHOMIOB. Bapnammm XuMuaecKknx
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.

JleHTouHble cuiukarel. OOmIas XapakTepUCTUKAa M YCIOBUS OOpa3oBaHHUs B TMPUPOJE.
[Togxonasr k coBpemeHHOU Kiaccudukanuu ampuoonoB. Pomoudeckne amdpubdoaspr: aHTOGHILITHUT,
xKeIpuT. MOHOKIMHHBIE aM(pHUOO0IJIbI: MUHEpANbl pAga TPEMOJIUT-aKTUHOIMUT, POrOBble OOMaHKH;
am(¢pu60s10BbIE ACOECTHI.

CroucTble CHIMKATHI U altoMocHanKaThl. O0Ias XapakTepUCTHKa U YCIOBHs 00pa30BaHUs
B Tipupoae. TUIBI CETOK B CTPYKType CJIOUCTBIX CHIIMKATOB;, CMEIIAHOCIOWHBIE CHIIMKATHI.
Cunukatel ¢ JIBYXCJIOMHBIM TaKeTOM: KaOJWHHUT, MUHEpAIbl TPYNIbl CEpIIEHTHHA (AaHTUTOPHT,
mu3apauT, Xpu3oTwi). CHIMKATBl € TPEXCIOHWHBIM ITAKETOM: TalbK, MUPOQWILINT, CITFOJIBI
(MYCKOBHT, MaparoHHT, (hJIOromuT, OMOTUT, JIEMHUIOMENaH, JENUIO0INT, IUHHBAIBANUT), XPYIKHE
CIIO/IBI (Maprapur), THIPOCTIOAb! (THAPOMYCKOBUT, BEPMUKYIUT, TIAYKOHUT), MOHTMOPUJUIOHUT,
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HOHTPOHHUT. CHWIIMKATBI C YETBHIPEXCIOWHBIM TMAKETOM: MHUHEPANbl TPYIILl XJIOPUTOB (TICHHHH,
KITMHOXJIOP, MTPOXJIOPHT, TEOPUHTHUT, mamo3uT). [IpenuT, anodumut.

KapkacHbie anmomocunukaTel. OO0IIast XapakTepuCTHKA U YCIIOBUSI 00pa30BaHUS B MPUPOJIE.
be3BoHbIC KapKacHBIE aTFOMOCHIIMKATHI: TIOJIEBBIC ITATHI (KAJIMEBO-HATPUEBBIC MOJICBBIC IIMTATHI -
OpPTOKJIa3, MHUKPOKIHMH, CAHHJIWH; IUIarHOKJIa3bl - albOWT, OJHMIOKIJIA3, aHJEe3UH, Jadpaaop,
OWTOBHUT, aHOPTHUT), JIEHIIUT, HE(METNUH, CKAMOIUTHI (MEHOHUT-MapUAINT), KAHKPUHUT, COJIAJIUT,
na3yput. Bopoconepikaiue KapKacHbIE aTOMOCHIIMKATHI 0€3 J0OABOYHBIX aHWOHOB (II€OJIUTHI):
HATPOJIUT, AHAIIBITUM, [1a0Aa3UT, CTHIILOUT, TeHIaHINT.

Pazpgen 5. 3akimrounTenbHas 9acTh

5.1. MunepanbHblii cOCTaB 3eMHOM KOpbl. KoJMYeCTBEHHOE 3HAUYEHUE PA3IMYHBIX THUIIOB
XUMHUYECKUX COCAMHEHUN B 3eMHON Kope. OCOOEHHOCTH COCTaBa M paclpeiesieHUuss MUHEPAJIOB B
3€MHOM KOpe.

5.2. Acconmanuu MUHEPAJIOB B TOPHBIX MOPOJAX M PYAHBIX MECTOPOXKIACHUAX. MuHepabl
IYOMHHBIX M3BEPKEHHBIX IOPOJI M MarMaTHYECKHUX PYIHBIX MECTOPOXKICHUH. BakHeimme
accolMalii MUHEPAJIOB B MErMaTuTax. ACCoMalii MUHEPAJIOB B KOHTAKTOBO-METACOMATUYECKHUX
oOpa3zoBaHMsIX. MHuUHEpaIbl THAPOTEPMATBHBIX MECTOPOXKICHHMHM  TOJE3HBIX  HCKOIAeMBbIX.
Munepansl 3¢ (Gy3UBHBIX TOPHBIX MOPOJI M MPOIYKTHI BYJIKAHHYECKUX OSKCTASIHA. MuHEpaibl
KOpBbI BBIBETpUBaHMs. MUHEpaibl OCAIOYHBIX TOPHBIX MOPOJ. MuHepaiabsl MeTaMop(pr30BaHHBIX
TOPHBIX TOPOJ M PYIHBIX MECTOPOXKICHUNA. MHHEpaabl METaMOPPUUICCKHX MECTOPOKICHHIMA
MMOJIE3HBIX MCKOIMAEMBIX.

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 TEMBI MpaKTHYECKAast (MHIUKATOPDI)
J1a60paTOpPHBIX padoT 4acoB
MOAr0TOBKA
| ) Jmaraoctuyueckue 6 CobecenoBanue / WIKomk-1.1
CBOWCTBA MUHEPAJIOB TECTHPOBAHHE UKok 1.2
) 4 Tun 1.Camopoansie ) ) Cobecenosanue / WIKomk.1.1
3JIEMEHTHI TECTUPOBAHKE WIKonk-1.2
CobecenoBanue / WKomk-1.1
3 4 . 6 - :
Tun 2. Cynpdust TECTUPOBaHHE NIKonk.12
CobecenoBanue / UKok
4 4 Tun 3. Tanmouasl 2 - A AKome1.1
TECTUPOBAHUE WKonk.1.2
CobecenoBanue / UKok
5 4 Tum 4. Oxcunast 6 - A AKome1.1
TECTUPOBAHUE NKonk.1.2
Tun 5. Conu
KHUCJIOPOACOIEPHKAIIUX
KHUCJIOT. .
Knacc 5.1. KapGoHarsl. Cobecenosauue / AKonc1.
6 4 6 - NKonk-1.2
Knace 5.2. Cynbdartsr TECTHPOBAHHE
Knacc 5.3.
Bonbdhpamats
Knacc 5.4. ®ocdats
Knacc 5.5. Cunukatsl
Iloaxmacc 5.5.1.
CuukaTel ¢ —
; 4 U30JIMPOBAHHBIM g Cobecenopanue / I/IEKOHK“
KPEMHEKHCIOPOIHBIM TECTUPOBAHNUE oftiet2
TETPAdIPOM B
KPUCTAJUIMYECKON
CTPYKTYpE.
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Iloaxmacc 5.5.2.
CuaukaTsl ¢
W30JTMPOBAHHBIMHU
rpynnamMu
KPEMHEKHCIIOPOIHBIX
TETPadAPOB B
KPUCTAIITHYECKOM
CTPYKTYpe

IMoxxmacc 5.5.3.
Cuimkarsl ¢
HENPEPHIBHBIMH

KPEMHEKHCIOPOTHBIX
TETPa3ApOB B
KpUCTAJTMUECKOI
CTPYKTYpe

OCIIOYKaMHU U JICHTAMHU

CobecenoBanue /
TECTUPOBaHHE

I/IﬂKOHK— 1.1
I/IﬂKOHK— 1.2

IMonximacc 5.5.4.
CHIuKaTel ¢

4 KPEMHEKHUCIOPOIHBIX
TETPA3ApPOB B
KPUCTAJUIMYECKON

CTPYKType

HEIPEPBIBHBIMU CJIOAMU

Cobecenosanue /
TECTHPOBaHHE

HIIKOHK— 1.1
UKonk-1.2

10

Iloxkmnacc 5.5.5.
AIOMOCHUJIMKATEI C
TPEXMEPHBIMU
KapKacaMu alloMO- U
KpCMHCKI/ICJ'IOpOI[HI)IX
TETPad’ApOB B
KPUCTAJUIMYECKOU

CTPYKTYpe

Cobecenosanue /
TECTUPOBAHKE

HIIKOHK— 1.1
UKonk-1.2

11

MuHepanbHble
accouyanuu

CobecenoBanne

I/IﬂKOHK— 1.1

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

Ne
n/n

Tema

3ananue

dopmupyemas
KOMIIETEHIUA

WK

OCHOBHEIE ATaIlbl HUCTOpUHN
Pa3BUTHA MUHEPAJIOTUH.

IIpopaboTka NCTOYHUKOB
nHGOPMALUH ITyTEM HOBTOPEHUS
U yriayOJeHus Mmarepuana,
MOJYYEHHOTO Ha JIEKIIHOHHBIX
3aHsTUsX. JlononHenne
JICKIIMOHHOTO KOHCIICKTA.

OIlIK-1

I/UIKOHK- 1.1
UKonk-1.2

Tun 1. CamopoaHbIE dJIEMEHTHI U

WHTEPMETANINIECKUE COSTMHCHHUS.

Knacc momymeranisl. MuHepanbl:
MBUUBSIK, CYPbMA, BUCMYM

[IpopaboTtka pexoMeHyeMoi
JIUTEPATYPHI ¥ JJICKTPOHHBIX 0a3
JIAaHHBIX 1O BBIICIICHHBIM
KypCHBOM MHUHEpajiaM ¢
no0aBieHNEM B KOHCIIEKT JICKITHHA
HHPOPMAIIUH 10
KJIacCH(UKAITMOHHON
MIPUHAIIIC)KHOCTH, XUMHIECKOMY
COCTaBY, TUarHOCTUYECKUM
CBOWCTBAM, yCIOBUI
o0pazoBaHus 1 obsacTeil nx

OIIK-1

I/UIKOHK- 1.1
I/UIKOHK- 1.2
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IIPUMCHCHUS.

Tun 2. Cynsdunsl, cyiabsdoconu u
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, cmegpanum. I'pynna
cynb(hocoeil CBUHIA, MUHEPAIIBL:
oynamscepum, 0HcemMCcoHUm.

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

OIIK-1

I/IﬂI<OHK— 1.1
I/IﬂI<OHK— 1.2

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 00IacTel UxX
IIPUMCHCHUA.

OIIK-1

UKok 1.1
UKonk-1.2

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, apceHaThl 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-1

UKok 1.1
UKonk-1.2

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
KPEMHEKHCIIOPOJHEIMU
TeTpasipaMu, COJCpKalliMU
J00aBOYHbIE aHNOHBI, MUHEPAII:
opmum. OCTPOBHBIC CHIMKATHI
KOJIBIIEBOT'O THIIA, MHHEPAJIBL:
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-1

I/UIKOHK- 1.1
I/UIKOHK- 1.2

CHOUCTBIC CHIIHKATHI U
amoMOCHIHKaThl. CHIIMKATHI ¢
TPEXCIIOWHBIM MTAKETOM, MUHCPAIIBIL:
cIrobl (napazonum, 1enudOMenan,
YUHHBAILOUM), XPYTIKUE CITIO B

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

OIIK-1

I/UIKOHK- 1.1
I/UIKOHK- 1.2
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(mapeapum), TuRPOCTIONBI MHPOPMALIUH T10

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

CBOMCTBaM, yCJIOBUI
oOpa3zoBaHuA U obmacTel ux
TIPUMEHCHUS.

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOSITEIbHON PadoThI

JUis  TOJHOLEHHOTO M KA4YeCTBEHHOTO  BBIMOJIHEHUS  CaMOCTOSTENBHOW  paboThI
o0yyJaroIuiics T0JKeH B Hadaje ydyeOHOro ceMecTpa C yd4eToM C(hOPMHUPOBAHHOIO pPacIMCaHUs
yueOHBIX 3aHATUI PacIUIaHUPOBATh BPEMsi, KOTOPOE OH IUIAHUPYET OTBOJUTH Ha CAMOCTOSITEIHHYIO
paloTy Mo KaX10H n3ydyaeMol AUCHUILINHE ¢ y4€TOM 00beMa 4acoB, OTBOJUMOIO Ha ITOT 3JIEMEHT
y4eOHOI paboThl B yueOHOM IUIaHE M pabouel MmporpaMMe COOTBETCTBYIOIICH MUCIUIUIHHBL. C
Y4€TOM PEKOMEHJIOBaHHOW MpernojaBaTesieM JIMTepaTypbl, 00ydaromuics TOKEH 103a00TUThCS O
MOJTyYCHUH B TIOJIH30BAHUE HA MEPHO OCBOSHUS TUCIUILIMHB HEOOXOJMMOTO KOMITJIEKTa YU4eOHBIX
uznanuit B Hayunoii 6ubnunoreke UI'Y um. B.I'. Pacnytuna, TpeGyeMbIX aiisi peryisipHoil paboThl.
OOyuarommiicss JOJDKEH MPOBEPUTh HAIWYHME JOCTyNa K YKAa3aHHBIM B HAcTOsIIEH paboueit
porpamMMe AMCHUUIUIMHBI HH(POPMALIMOHHBIM, CIIPABOYHBIM PECYpCaM M COOTHECTH C UMEIOLTUMHUCS
TEXHUYECKMMHU BO3MOXKHOCTAMHU paboThl B JOMAIIIHUX YCIOBUSAX, JH00, IPU UX OTCYTCTBUHU TaKUX
YCIIOBHIA, TOHHMAaTh HEOOXOAWMOCTH IIOCEIICHUS KaOMHETOB IUIi CaMOCTOSITEIbHON paboThl,
IPEJYCMOTPEHHBIX Ha TEPPUTOPUM Y4eOHOro Kopmyca Treosllorndeckoro (Qakynprera u
000pYZIOBaHHBIX KOMITBIOTEPAMH C TOCTYIIOM K ceTH HVHTEepHeT, WK BOCHOIb30BATHCS PECypcamMu
U MaTepuaibHO-TexHHuYeckuM porrom Hayunoit oubnuoreku UI'Y um. B.I'. Pacniytuna.

B nponecce BBINOIHEHHS CaMOCTOSITENIBHON pabOThl 0O0yYaromMiicss JOJKEH CTpOro
ClleZIoBaTh PEKOMEHJALMSAM MpenojaBaTeis, KOTOPbIi OH (OpPMYIHUpPYeT B XOJ€ OCBOCHHS
COOTBETCTBYIOILIEH TEMbI B paMKax padOThl Ha JIEKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHX. | TaBHBIN
yIop B CaMOCTOATENbHOM paboTe MpH OCBOCHMM JAaHHOW UCHMILIMHBI OOy4aroIIMHCs JOJDKEH
JieNiaTh Ha MpopaboTKy MarepHala Mo M3y4aeMoil TeMe Ha OCHOBE PEKOMEHJOBaHHOM JIUTEPaTyphl,
MH(GOPMALMOHHBIX M CIIPABOYHBIX pecypcoB. J{Jsl cocTaBieHNs KOHCIIEKTOB U 3alIUCH ONpeesIeHUH
TEPMHUHOB, IPUHSTHIX B MUHepanoruu. [Ipu npopaboTke cOOTBETCTBYIOLIEH TeMbI, 00yJaromuiics
JIOJDKEH BBINIUCHIBATh HE3HAKOMBIE TEPMMHBI, IPUBOIAUTH HX ONPEACIECHUS W [aBaTb UM
HEO0OXOJIMMBIE pa3bsCHEHUS, JKEJIATeNIbHO yKa3blBasi UCTOYHUK MH(GOpMalMu MyTeM 100aBICHUS
oubnuorpaduueckoit ccpuiku. [lepes HaualoMm COCTaBIEHMS KOHCHEKTa, OOydarolMics IOJKEH
MIPOCMOTPETh 3alMCH, CHCIaHHblE Ha JEKUUAX M JA0OPAaTOpHBI3 3aHATHUSX, O3HAKOMUTBHCSA C
u3yyaeMoi mpobnemoit (TeMoil) B pEKOMEHIyeMoil JuTepaType M JAPYrHMX HCTOYHHMKAX
uHpopmanuu, GopMupys, TakuM o00pa3oM, 0000IIeHHOEe M YIIyOJeHHOE IMpEeACTaBICHHE O
KOHKpPETHOW mpolOsieMe M Jenas MOMETKH TeX uvacTeil WH(popMaluu, KOTOpble IUIAHUPYETCS
0000mMTh, U TIepepaboTaTh B XOJI€ COCTABJICHHS KOHCTHEeKTa. Ha ocHoBe aHanm3a y4yeOHOU
JUTEpaTyphl, MHPOPMAIIMOHHBIX U CIIPAaBOYHBIX PECYPCOB OOYYArOIIUICS COCTaBIISET KOHCHEKT,
BbIpaXkasi B HEM KJIIOYEBYIO CYTh M3ydaeMoil poOseMbl U BbIIENSS ONpeiesieHusl TepMUHOB. [lanee,
B paMKax IPOBEPKH TEKYIIEeH yCIIeBaéMOCTH Ha JIEKIIMOHHBIX U JTaOOPaTOPHBIX 3aHATUH, a TAKXKE B
xoJie cobeceloBaHUN B paMKax KOHTPOJIS CaMOCTOSITENbHOM padOThl MpPErnoaaBaTeib OIEHUBAET
KAaueCTBO COCTAaBJIEHMsI KOHCIIEKTOB IYTEM BHU3YaJbHOI'O IPOCMOTPA M OTBETOB HA BOIPOCHI IO
T€Me KOHCIIEKTUPYEMOr0 MaTepurara.

BaxxHBIM 3J71€MEHTOM CaMOCTOSTEIbHONH paboTHl OOYdYaIOUIMXCS MO JAaHHON TUCHUIUIMHE
npenycMaTrpuBaeT padoTy HajJ 3TaJOHHBIMH M pabOYMMH KOJJIEKUUSMU 00pa3lioB MUHEPAJIOB B
COOTBETCTBHM C H3YYEHHBIM MaTepUaloM, a TaKXe COCTaBJIEHHE TaOJIMIl C JUArHOCTHYECKUMH
CBOMCTBaMU paccMaTpUBAEMbIX MHHepanoB. Huke nmpuBeaeHbl KpaTKUe METOIUYECKUE YKA3aHUS K
eXKEHEeNeNbHON (M0 MyHKTaM) CeMecTpoBOi paboTe oOy4aromierocss HENOCPEICTBEHHO C
KOJUIEKLIASIMH.

1. Tema «J/lnarHocTnueckue CBOMCTBa MHUHEpaiIoB». B Xoae aynuWTOpHBIX 3aHATUH (Ha
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JeKIUsX M Ja00paTOpHBIX paboTax) CTyAEHTaM U3JaraloTcsi TEOPETUYECKHE AacleKThl WU
IIPAaKTUYECKHE HABBIKM IO JAaHHOW TeMme. [[is 3akpemieHus: Marepuaiga B XOJ€ CaMOCTOSTEIbHON
paboOTBl CTYIEHTHI JIOJDKHBI C WCIOJB30BAaHMEM JOTaJOHHOM U paboyeil KOJJICKIUWA B
COIIPOBOKIACHUU C PEKOMEHAYEeMOHl JMTepaTypoil M COOCTBEHHBIMH 3allUCAMHU  PACCMOTPETH,
OIKCaTh M YCTAHOBUTH OCHOBHBIE (PU3MUECKHE, B TOM YHCIE MOPQOIOTHUECKUE XaPAKTEPUCTUKU
MUHEpaJIOB B  oOpasuax. B srtajoHHON u pabodell KOJUIEKLHUSAX MPEICTAaBIEHbl TUIIMYHBIE
MUHepaJIbl 00J1aIal0NIMMHU KJIACCHYECKUMHU (PU3NIECKUMU CBOMCTBAMU — OJIECKOM (TIUPHT, TAICHUT,
caneput, TUTaHUT, rpadUT, WIBMEHUT, KaJbLMUT, (JIOrONUT, KAOJUHUT, MUPOIIO3UT, HEe]euH,
KBapll), TBEPIOCTBIO (TaJbK, TUIIC, KATBLUT, (DIFOOPHUT, amaTuT, OPTOKIA3, KBapIl, TOMa3, KOPYH],
anMa3, rpauT, AMCTEH), LIBETOM (MOPHOH, FOpPHBIA XpycTalb, aMETUCT, payxTola3, KMHOBAaph,
OOpHUT, peanbrap, aypuIHUrMeHT, MajlaXxuT, a3ypuT), LBET 4epThl (JIa3ypuT, cepa, XaJbKOIHPHT,
MOJIMOJCHUT, MAPMAaTUT, TEMATUT), CHAHHOCTHIO (OMOTHUT, TaJUT, KAJIBLUT, (JIIOOPUT, IIArHOKIa3,
anmatut, He(deIWH, KBapi), VyICIbHBIM BecOM (TAJICHHUT, OapuT, KalbIUT, KAOJMHHT),
ABYJIy4erpesoMiIeHHeM (MCIaHACKUNA 1IIaT), MarHUTHOCTbIO (IMPPOTHH, MAarHeTUT, WIbMEHHUT),
MOpGoJIOTHel KPUCTAIUIOB (TAJICHUT, IIMUHENb, AIbMAHAWH, TETPAdIPUT, KalIbLUT, MHUKPOKJIHH,
MYCKOBUT, IIepi, Oepuiul, KBapl, KHAaHUT, AUONCUA), Mopdosiorueil arperatoB (JIpy3a KBapla,
¢dochopuTOBHIE M MTUPUTOBBIE KOHKPEIIMH, OOJIMTHl MATHETHUTA M MU POJIO3UTA, 36PHUCTHIC arperaThl
IUTarMoKja3a M IUpUTa, HATEYHbIC arperarbl Kajdbl[MTa W AaparoOHUTHI, JEHAPUTHI OKCHUIOB U
TUIPOOKCHUJIOB Maprasiia, HajeThl MajaxuTa, aHriesuta u uepyccura). Kaxnas kareropus
(bu3MYeCKUX CBOWCTB POCMATPUBACTCS M aHAIM3UPYETCsl Ha 00pa3liax 3TaJOHHOW KoJuleKuuu, 0e3
KaKUX-TH00 MaHHMIyIsnuil ¢ oOpasmamu. Jlamee MaTepuan 3aKperuisieTcsi NPaKTHUYECKHUMU
HaBbIKaMHU Ha oOpa3iax pabouel KOJUIEKIHH.

2-10. CrpykTypa caMOCTOATENbHONW pabOThl Uil TEM, IIOCBSILEHHBIX paboTe ¢
STAJOHHBIMU U pabOYMMHU KOJUIEKLUAMHU o TemaM «CaMopojHble 31eMeHTh» U «Cynbhuabn»
(memenst 29-30), «lamommer»y u  «Okcuas» (Hemens 30-31), «KapGonats», «Cynbdare,
«Dochately u  «Bombdpamatey  (memens  31-32), «CunmkaTel € U30JIMPOBAHHBIM
KPEMHEKUCIOPOIHBIM TETPA’APOM B KPUCTAIIIMYECKOU CTpyKType» (Henens 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 cunukaTs (Heaens 36) ennHooOpa3Ha v B 0011ei Gpopme nznaraercs
B JaHHOM OOBEIMHEHHOM ITYHKTE.

Jis  ycnemHoW peaidu3alMd  CaMOCTOSTENIbHOM paloThl  CTYJNEHTHl HCHOJb3YIOT
pEKOMEHIyeMyt0 JuTepaTypy (cMm. Tadi. 4.2), coOCTBEHHbIE KOHCIIEKTHI JIEKIIMH, a TAK)Ke 3alliCH 1
NIOMETKH, CJellaHHble Ha JIabopaTopHBIX paboTax Mo coOoTBeTCTBylomed Teme. CHauana
PEKOMEHIyeTCsl pacCMaTpuBaTh M AHAIM3UPOBATh Ka)KIbl M3ydyaeMblii MUHEpad M3 STaJIOHHOU
KOJIJIEKIIMM, oOpallas BHUMaHUE Ha reHeThdyecKyro uHpopmaruto. [lanee CTyAeHT MPUCTYMHAeT K
pabote Haj oOpasiiamMu M3 pabouyel KOJUICKIIMU, BCTIOMHHAs OCOOCHHOCTH TUATHOCTHUKHU JAHHBIX
MuHepasioB. KitoueBbIMM 3a7jauaMM KaXJ0M caMOCTOSATENbHOW paboThl siBisieTcsl (POpMUpPOBaHHE
Mpe/ICTaBICHU O Bapualuu (U3NYECKUX CBOMCTB M TN€HETHUYECKUX OCOOEHHOCTEW MHHEpaJoB B
npefenax — COOTBETCTBYIOUIEH KJIacCM(PHMKAIMOHHOM enuHUIBl (THIa, Kiacca, IMOAKiIacca),
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, TaJleHUT, c(anepur, KUHOBapb, MHPPOTHH, MNEHTIAHIUT, XaJIbKONUPHUT, OOpHHUT,
KOBEJUIMH, AaypUIIUTMEHT, peanbrap, CTHOHUT, BHUCMYTHH, MOJUOIEHUT, NUPUT, MapKa3HT,
apCeHOMUPUT, TEHHAHTUT, TETPAdIPUT, JDKEMCOHUT, OyIaHKEPHUT.

K teme 3 («"amouapn» u «OKCHIBI»): TalUT, CUIBBUH, (DIIOOPUT, KYIIPUT, KOPYH]I, TEMATHUT,
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WIBMEHHT, IIMHUHETh, MAarHETUT, XPOMHT, PYTHI, KAaCCUTEPUT, KOTyMOWT-TAHTAIUT, MEPOBCKHUT,
MAPOJIIO3UT, KPUMNTOMEJIAH, KBapll, oraj, OpycuT, ruoocut, 6EMUT, AUACTIOp, TETUT, TUAPOTETUT
(JINMOHMT),.

K teme 4 («KapOoHaTh»): KalblKT, aparOHUT, MarHE3UT, TOJIOMHUT, CUJEPUT, POAOXPO3UT,
CMHUTCOHUT, IIEPYCCUT, CTPOHIIMAHUT, MAJIAXHT, a3ypUT.

K teme 5 («Cynbdatery, «Dochate» u «Boabdpamarsi»): 6aput, IENECTHH, aHTJIC3UT,
aHTUAPUT, TUIIC, APO3UT, ATTYHUT, alaTuT, OMpro3a, pepOoepuT, FrOOHEPHT, ICESTHUT.

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

K teme 7 («Cunmukatsl ¢ U30JUPOBAHHBIMH TPYIIIAMU KPEMHEKUCIOPOIHBIX TETPAdpOB B
KPUCTANIMYECKOW  CTPYKType»): BE3yBHAH, JaMIpPOPWILIUT, OIUIOT, OCpWLI, 53BIUAJIHNT,
TYpPMaJHHBbI.

K teme 8 («llenmoueunbie cUIUKATBI»): TUONCHUI, Te€ACHOEPTUT, aBTUT, >KAJIEUT, TUPHUH,
CIOIyMEH, SHCTaTUT, TUIIEPCTEH, OpPOH3UT, BOJUIACTOHUT, POJOHHUT aCTPOPUIIIUT, TPEMOJHT,
aKTHHOJIUT, pPOTOBBIE 0OMaHKH, ri1aykodaH, appBeACOHHUT.

K teme 9 («CrnoucTthie CHIMKATBHI»): TalbK, MHUPOPIILIUT, (PIOTONUT, OMOTUT, MYCKOBHT,
JETUIOJIAT, XJIOPUTHI (IMIEHHWH, KJIMHOXJIOP, TIOPUHTHT), CEPIICHTUHBI, XPU30THIIBI, KAOJIWHHT,
MOHTMOPHIJIOHUT, HOHTPOHUT, BEpPMUKYIIUT, UILIHT.

K teme 10 («KapkacHbie aqlOMOCHUIIMKATBI»): IUIArHOKJIAa3bl, MHUKPOKJIMH, OPTOKJA3,
CaHWJIMH, CKAMOJUTHl (MapUOIHUT, MEHOHUT), JIEHIUT, HEeDEeIUH, CONAIUT, Ja3ypuT, KaHKPUHUT,
[IEOJIUTHI (II1a0a3UT, HATPOJIUT, TEHITAHTUT, CTUIIHOUT).

11. Insa camocrosiTenbHOM paboTel 1mo Teme «lIpupoaHble MUHEpalbHBIE ACCOIHAIII)
HEOOXOUMBI: MaTepHalbl JICKIMH W 3aluCH, CACJIaHHBbIC Ha JIA0OpPATOpPHBIX padoT, a Takke
peKOMeHI0BaHHas JuTepaTtypa (cMm. Tabin. 4.2), sTanioHHas U pabovasi KOJUIEKIIUU 10 TaHHOM TeMe.
DranoHHas U pabodas KOJUISKIIHS BKIIOYAIOT ceOst Habop 00pa3IoB ¢ KIaCCHYECKON TUITOMOP(HOMH
MUHEpabHOM  accolMaleil,  XapaKTepu3ylollell  pa3Hble  paclpoOCTpaHEHHbIE  THUIIBI
MarMaTH4ecKoro,  TMEerMaTUTOBOTO,  KOHTAaKTOBO-METACOMATHYECKOTO,  THIPOTEPMAILHOTO,
MeTaMop(hUYECKOr0 M 0CaJOYHOTO MPOIIECCOB MUHEpanooOpa3oBaHus. B mporiecce paboTel Hax
oOpa3iamu dTATOHHOW KOJUISKIIHEH TIepe]] CTYICHTOM CTOWT 33Ja4a BHUMATEIILHO MMPOCMOTPETh U
MPOaHATM3UPOBATh KaXKABI MUHEpan B 00pasile, MOHITh UX B3aUMOCBS3b B paMKax KOHKPETHOTO
mporecca MHUHEPaIo00pa30BaHUs, OTMETHUTh TCHETWYCCKUE TPHU3HAKM JAaHHOH MHHEPATLHOM
accolManuu. 3akpeIuieHHe TMOJNIyYeHHBIX HABBIKOB, TMOJTYYEHHBIX KaK Ha JIEKIIMOHHBIX U
a00OpaTOPHBIX 3aHATUSX, TaK U B pab0Te HAJ ATAJIOHHON KOJUICKITUEH BBITIOIHAETCS HAa 00pa3iax
ux paboueii komekuuen. B pabore Hax paboueit KOIJIEKIMeH CTyIeHTy HeOOX0AUMO ONPEAETUTh
BCE MHHEpaJbl B 00paslle, claeiarh OMHCAaHWE 00paslla M apryMEHTHPOBATH MPUHAIICKHOCTH
MUHEPAITBFHON acCOIMAlNU K KOHKPETHOMY T€HETHYECKOMY MPOIIECCY.

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

V. VUEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECHIEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) mepevYeHb JUTepaTyphbl

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

2. bynanos B.A., benoronoB A.A., Cu3bix A.W. IlpakTrueckas 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
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yHuBepcureta, 1991. — 248 c. (59 3k3.).

0) mepuoaUYeCKUE U3TAHUS

1. «3anucku Poccniickoro MuHEpasorndeckoro oomecTsa — xypHai Poccuiickoit akageMuu
HayK, B OTKPBITOM JOCTYII€ OTKPBITHI OT/AEIbHbIE 0030pHBIE CTAThU O BOIPOCAM MHHEPAIOTHH,
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 JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

http://www.webmineral.com/

baza nmanubpix «Mineral Website», copepXuT MOAPOOHYIO CIPaBOYHYIO HH(POPMAIUIO O
COCTaBe M CBOWMCTBAaX MHHEpAIAX, HX T'CHE3WCEe, KIacCH(PUKAIMOHHON MPUHAIICKHOCTH U MHOTHX
JPYTUX XapaKTEPUCTHK.

https://www.mindat.org/

Munepanoruueckass 6aza maHHbIXx «Mindaty cofep uT mNOApoOHYH0 HUHGOPMAIUIO O
MUHEpaJiaXx, B TOM YHCIIE MECTOPOXKICHHSIX M MECTOHAXOXKJICHHU MHHEPAIOB, MX COCTaBe,
CBOWCTBAaX, OCOOCHHOCTH KPUCTAJUIMYECKHX CTPYKTYpP, KIaCCU(PUKAUOHHOW TMPHUHAUICKHOCTH,
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 BHUTPUHHOW MHUHEpPAJOrMYECKON KOJIIeKUueH, wmKkapamMu c
AIMKaMH ¢ pabouell M STaJOHHBIMM KOJUUICKIUSAMH, pabo4yuM CTOJIOM M CTYJIOM JUIs
npenojaBaTess, MyJIbTUMEIUHHBIM 000pyJ0BaHUEM (ITPOEKTOP, HOYTOYK, IKpaH).

Jnis obGecriedeHus 1ab0paToOpHBIX pabOT MO TUCHUITIIMHE UMEIOTCS:

- HabOpBl MaTepUaoB sl MAaKPOCKOIIMYECKOTO OIpPEe/IeIeHHs] 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 KOJUIEKIUS s J1a0OpaTOpHBIX 3aHIATUH U
CaMOCTOSITENTbHON pabOThI;

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

- yueOHast (pabouast) MUHEpaIOTHIeCKast KOJJICKIIHS I CAMOCTOSITEIbHON PabOTHI;

- MOJIEJIN TIPOCTHIX (POPM KPUCTAJUIMYECKMX MHOTOTPAHHUKOB,;

- TpapUUecKuil U JEeMOHCTPALIMOHHBIA MaTepHual JUIsi COOTBETCTBYIOLIUX 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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http://www.webmineral.com/
https://www.mindat.org/

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

JlonomHUTEIbHBIE HCTOYHMKKA HWHGOpPMAIMU H  pecypchl  (IIpe3eHTanuH, ydeOHas
auTeparypa, CChUIKM Ha HHTepHET-pecypchl), BBIIOJHEHHME M TIOMOILIb B  BBINOJHEHUU
CaMOCTOATENILHONH paboThl O0y4YaroIuXcs, KOHCYJbTalMM | (UKCAMS KOHTPOJS TEKyIen
YCIIEBAEMOCTH OOYYAIOIIMXCS ~ OOCCIEUYUBACTCS IOCPEICTBOM 3JIEKTPOHHO-MH(POPMAITMOHHOM
o0OpasoBaTebHbBIN cpeabl ury, JIOCTYITHOM Ha CTpaHUIle TUCLIUILIAHBI
https://educa.isu.ru/course/view.php?id=52408

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B pamkax peanuzanuy TUCHMILIHHBI « 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 PacCMaTpHBAaeMOW MpPOOJIEMBbI ¢
IIPUBJIEYEHUEM HMHTEPAKTUBHBIX MHCTPYMEHTOB, COYETAIOLIETO TakKue o0pa3oBaTelIbHbIE
TEXHOJIOTUU KaK MPOOJIEMHBIC ¥ MHTETPATHBHBIC JICKIIUU C IIETbI0 aKTUBH3AIMHA Y 00YYarOIIUXCs
aHaJIn3a, CHUHTC3a, BOCIPHUATUA W MOHUMAHUA I/IH(l)OpMaIlI/II/I, BBICTpanBaHUusA B XOIC€ JICKIII/Iﬁ
AJIEMEHTOB JIUCKYCCUH M BBIPAOOTKY HHTEpECA K TCOPETUYECKOMY MaTepHay.

JlaGopaTopHbIe 3aHATHS PEATU3YIOTCS TOCPEACTBOM OOYUYEHHS Yepe3 OIBIT, aKTUBU3AIIUIO
KOMaHJHOW pabOThl OOYYaIOUIMXCS, Pa3BUTHUE MOJCIU OTCTAMBAHUS CBOCU IMO3MIMU 4Yepe3
00CyXJIeHIe N3YYEeHHOT0 MaTepHaa.

CamocrosiTenpHas paboTa TNpeayCMaTpPUBAET IMOBTOPEHUE W YIIIYOJEHHE H3yYCHHOTO
MaTepuaiga B XOJA€ JIeKUMA H JabopaTopHbIX 3aHsATH. OHa HampaBlieHHA Ha HpPOpadOTKy
MH(POPMALMOHHBIX pecypcoB (y4eOHOHM, CIIpaBOYHON M Nepuoauveckoil aureparypsl, MHTEepHET-
pecypcoB) uepe3 mpopaboTKy YIEOHBIX U ITATIOHHBIX KOJIJIEKIIM MUHEPAJIOB, COCTaBIIEHUE TaOIHUIL
JMAarHOCTHUYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIEKTOB, COJAEpXAIUX 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 UI51 TEKYIIEI'O KOHTPOJIS U
MNPOMEXYTOYHOU ATTECTALIUN

8.1. Ouenounnie MmaTepuaJnl (OM)

[TpoBepka Tekyliel ycneBaeMOCTH IMPOXOJUT B paMKax JIEKIMOHHBIX M JIAOOpaTOPHBIX
3aHATUA B BHJE YCTHBIX OINPOCOB M COOECeOBAaHUN MO0 MPONHACHHOMY MaTepuaily 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 MOJYUYCHHBIX 3HAHUSA YEPE3 YCTHOTO
OTBETa Ha BOMPOCHI M 3aJaHHS IK3aMEHAIMOHHOTO OWjeTa W3 TMepeyHs BOMPOCOB U 3aJaHUll K
JK3aMEHYy.

* OI[CHKA «OTJIUYHO» BBICTABISIETCS CTYJEHTY, €CId OH B TOJHOM OOBEME OTBEYaeT Ha
BOIMIPOCHl M3 DJK3aMEHAI[MOHHOTO OwmjieTra, KOPPEKTHO OMpeeseT CBOWCTBA MHHEPAJOB B
MIPEJICTABJICHHOM O00pa3lle ¥ UASHTHU(PHUIMPYET UX; CBOOOJHO BiIaJeeT TEPMUHAMH U TOHITHSIMHU
Kypca, CIOCOO€H AWCKYTHPOBAaTh MO MPEIIOKEHHBIM BOMPOCaM, CIOCOOEH apryMEHTHPOBAHO
000CHOBAThH CBOIO TIO3UIIMIO; TIPU OTBETAX HA BOMPOCHI MOKET COBEPIIATh HEOOMBIIHE OIIHOKH;

* OIIEHKA «XOPOIIO» BBICTABIISIETCS CTYJEHTY, €CJIM OH OTBETWJI Ha BCE MPEIOKEHHBIE 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 IMPEACTaBICHHOM 0Opaslle M JelaeT OTJeNbHbIe OMIMOKU B
UJIeHTU(UKAITMA MUHEPAJIOB B 00pasIle.

* OLICHKA «yJIOBJIETBOPUTEIBHO» BBICTABIISETCS CTYAEHTY, €CIIM OH OTBETUJI HA JBa U3 TPEX
BOIPOCOB/3ajaHNsl K3aMEHALIMOHHOIO OMJIeTa, IPU 3TOM JOIyCKAaeT OLIMOKH, HE HCKa)Karollue
CYTh TEpPMUHA/SIBICHUS, XapaKTEPUCTUKA MUHEpAJa U €r0 KJIACCH(PHUKAIIMOHHON MPUHAIIC)KHOCTH;
WA OTBETUJI HA JIBAa BOIPOCA, HE PACKPBIB B OJJHOM M3 HUX OCHOBHYIO CYTh, HO IIpH 3TOM CIIOCOOEH
OTIPEJICJIUTh OCHOBHBIE JUAarHOCTHYECKHE CBOMCTBA MUHEPAJIOB MPEJICTABIEHHOI0 00pa3ia u Ha UX
OCHOBE ONIPEJENUTh IJIaBHbIC MUHEpaibl. B mpeanoxkeHHbIX B Ouiere BONpocax 3HAeT OCHOBHBIE
TEPMUHBI U NOHATUSA Kypca. Ha 1onoiaHuTenpHble BOIPOCH! OTBEYAET C IEPEMEHHBIM YCIIEXOM.

* OLICHKA «HEYJIOBJIETBOPUTEIbHO» BBICTABIISIETCS, €CIM: 1) CTYJAEHT HE OTBETUJI HU HAa OJIUH
BOIIPOC; 2) CTYAEHT HE pacKpbll CyTM HHM OJHOIO BOIpPOCAa U HE ONPEICINUI OCHOBHBIE
JMAarHOCTHUYECKUE CBOMCTBa MHMHEpaJoB B 0o0Opaslie, HE OTBETWJ Ha IMOJABIISIONIEE OOJBIINHCTBO
JOTIOJTHUTEIBHBIX BOMPOCOB; 3) OTBETHJ Ha OAMH W3 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 OWIMOOK B OTBETE HA BONPOC OOydaloOImMHCs HE II0Ka3bIBaeT 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 BOINPOCOB/3aJaHMii. B TakoMm ciy4ae, OTCYTCTBHE MM HHM3Kasi aKTHBHOCTb
oOyyJaromerocss B TEUEHUE TEOPETHUYECKOro OOyYeHUs, BBIPAKEHHOE B OTPHULATEIIBHBIX
[IOKAa3aTesiX TEKyIleW ycrneBaeMoCTH (peryisipHble MpPOIYCKM JIEKIMOHHBIX U Jab0paTOpHBIX
3aHATUM WIM MX OOJIbLIOE KOJMYECTBO, OTCYTCTBHE OTBETOB B paMKaxX YCTHBIX OIPOCOB,
coOeceoBaHusl, HU3KAX pPE3YJIbTaTOB TECTUPOBAHME B paMKax TEKyIIeH YCIeBaeMOCTH,
OTCYTCTBHUSI WM HEYJOBJICTBOPUTEIBHO BBIIOJHEHHBIX KOHCIEKTOB B XOJE CaMOCTOSTENIbHOU
paboTbl) Oyner OOBEKTHBHBIM IIOKa3aTelleM TIPH OIEHKH HEyJOBICTBOPUTEIHHON CTENEHU
c(OPMHUPOBAHHOCTH 3JIEMEHTOB KOMIIETEHIINH, orpeiesieHHbIX B pa3zaene I11.

8.1.1. OneHo4HbIe MaTEPHAJIBI AJI IPOBEPKH TEKYIIEH YCIIeBAeMOCTH

MaTepI/laJIbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAEHTOB:

Komnerenuun
Ne Bua konTpoas KoHnTpoJsmpyeMsblie TeMbl (pa3aeJibl) (ROMIIOHEHTEI),
n/H o P pompy pas KOTOpbIE
KOHTPOJIMPYIOTCS
UKok 1.
1 VYcTHbII onpoc Pazmen 1 (cm. m.4.3) ottt
NKonk-12
UKok 1.
2 VYcTHbII onpoc Paznen 2 (cm. m.4.3) ottt
NKonk-12
. NKork-1.1
3 VYeTHbIl onpoc Paznen 3 (cm. n.4.3)
NKonk-12
NIKomx.1.
4 CobecenoBanue / Pasgen 4 (ou. m4.3) OITK-1.1
TECTUPOBAHUE UKork.1 2
. NKork-1.1
5 YcTHbIH onpoc Pazgen 5 (cm. m.4.3)
NKonx-12
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Bonpocs! 1J1s1 NOATOTOBKH K YCTHBIM OIPOCAM NPH NPOBeAeHUH NPOBEPKH TeKyllei
yCIeBaeMOCTH

. Pa3BuTHE MUHEpaNOruu: OCHOBHBIE ATallbl CTAHOBICHUS HAYKU.

. ChopmynupyiiTe COBpeMEHHOE OIpeielIeHe MUHepaa.

. PacipocTpaHeHHOCTh MUHEPAJIOB B OKPYKAIOILEM MUDE.

. KakoBo 3HaueHre MUHEpaIOTuu JJIsl IPOMBILIUIEHHOCTH U SKOHOMUKH?

. OxapakTepu3yite CBA3b MUHEPAIOTUH C APYTUMU HAyKaMH.

. UTo Takoe KOHCTUTYILIUSI MUHEPAJIOB?

. Obure mpeacTaBIeHUs O CTPOCHUH aTOMOB XMMUYECKHX AJIEMEHTOB.

. Kakue tumnel xumudeckoi cBs3M BCTpeuaroTcs B Munepanax? [IpuBeaure npumepsl.

9. Buyrpennee ctpoeHue muHepasna. [IpuHuMn ruioTHEWIIEH YHIaKOBKHU: JIBYXCIIOWHas
(rekcaroHajbpHas ) ¥ TpeXciaoHas (KyOndyeckasi) IIIOTHEHIINE YITaKOBKH aTOMOB.

10. Tunsl 0ycTOT B IVIOTHEHIINX YIIAKOBKAX.

11. [laiiTe onpeneneHne KOOpAMHAIMOHHOE YUCIIa.

12. Kakue KOOpJAMHAIIMOHHBIC YHCIa HanboJiee pacIpoOCTPaHEHbI B CTPYKTYPaxX MUHEPAJIOB?
[IpuBenuTe npUMepHI.

13. Yto Takoe aTOMHBIE U MOHHbIE paauychl? B Kakux eIuHUIIaX U3MEPSIOTCS aTOMHBIE U
WOHHBIE PaUyChI?

14. Kpucraminyeckas CTpyKTypa U IPOCTPAHCTBEHHAs PEILETKA.

15. Yro Takoe uzomophuzm?

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

17. HazoBute Tumnsl n3oMophu3Ma Mo BaJCHTHOCTH, KOJUYECTBY 3aMEIaeMbIX 3JIEMEHTOB,
10 COBEPILLEHCTBY U IPUBEANUTE IPUMEPBHI.

18. JlaiiTe onmpeneneHno TEPMUHOB «TIOTUMOPGU3MY» U KITOTUTUITUS.

19. IlpuBenuTe MpUMeEps! MOTUMOP(HU3MA U MTOTUTHITHH.

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

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

22. OxapakTepHu3yiTe OCHOBHBIE reoc(epbl 3eMIIn: 3eMHYIO0 KOpY, T'paHully MoXopoBHUnYa
u I'yrenGepra, nutocdepy, acteHochepy, MaHTHIO, BHEIIHEE U BHYTPEHHEE SPO.

23. IlpsAMble U KOCBEHHBIE METOJbI MCCIIECJOBAHMSI BHYTPEHHEIO CTPOCHMS 3EMIIM M HX
KpaTKasl XapaKTepUCTHKA.

24. PacipoCTpaHEHHOCTh XMMHUYECKHX 3JIEMEHTOB B 36MHOM KODE.

25. PacnpeneneHne TIaBHBIX MOPOA00OPa3yOIIMX 3JEMEHTOB B MHUHEpajlaX U MOpPOJAax
JUTOCQEPHI.

26. MuHepanbHbI 1 XUMHUYECKHI COCTaB 3¢ MHOU KOPBI.

27. Ilpumeps! auddepeHnnaniy XUMHYECKUX 3JIEMEHTOB ITPH Ie0JIOTMYECKUX Mpolieccax.

28. Ha3zoBuTe OCHOBHBIE MPOIECCHl MHUHEPAIOO0pa3OBaHHWA M MPUBEIUTE IPUMEP
MHUHEPAJIOB COOTBETCTBYIOILIETO T'EHE3HCA.

29. Oxapakrepu3yiTe MarMaTu4ecKuil Mporecc MUHEPaT000pa3oOBaHHUS.

30. OGmnactu MarmoreHepauuu. IIporeccsl, COMPOBOXIAIOIIME HBOJIOLUI MAarMmbl:
JUKBAllUs, KOHTAaMHUHAIMsI, CMEUIEHHE Marwm, KpUCTAINIM3AllMOHHAs W TpaBUTALMOHHAS
nuddepeHIanms.

31. IlocnenoBaTeNbHOCTh KPUCTAUIM3ALUNA MHUHEPAIIOB M3 MarMaTH4ecKoro pacruiaBa:
IBOJIIOLIMOHHBIE Psiibl bodyHa.

32. IlermMaTUTOBBIN TIpOIIECC MUHEPATIO0OpA30BaHUS: O0IIas XapaKTePUCTHUKA U B3IJISIBI HA
IIPOUCXOXAECHNUE IETMATUTOB.

33. MuHepasibHbII cocTaB HanOoJiee paclpoOCTPAHEHHBIX TUIIOB MIETMATUTOB.

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

35. 'uppoTtepManbHBI  TIpOIlECC  MHUHEpPAIoO0pa3oBaHUsA:  O0IIas  XapaKTepUCTHKA.
KunbHble W pyIHbIE  MHUHEpabl  BBICOKOTEMIIEPATYPHBIX, CpPEAHETEMIEPATYpPHBIX U
HU3KOTEMIIEPATYPHBIX THAPOTEPMAIIbHBIX 00pa30BaHUI.

03N LN kW~
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36. Metamopudeckuii  mpouecc — MUHEpanooOpazoBaHMs:  00IIas  XapaKTepHCTUKa
nporecca. Tumbl Meramopdu3ma. MuHepanbHBIM COCTaB MeETaMOP(PHUUYECKHUX 00pa3OBaHHIA
3€JICHOCIIaHIIeBOH, aM(prOOTUTOBOM, IPaHYTMTOBON U SKJIOTUTOBOH (haruii mpeodpa3oBaHUs MOPOJT
Pa3HOTo COCTaBa.

37. OcafouHblii TpoLEeCC MHUHEpANIoOOpazoBaHMs: oOImIas Xapakrepuctuka. I[IpomyKTsi
XEMOT'eHHOT'0 MHHepanooOpa3oBaHusi. MuHepaabl 30H OKUCICHUS MEIHBIX, CBUHIIOBO-IIUHKOBBIX,
KEJE30PYAHBIX MECTOPOKIACHUN. MUHEPAIBHBIN COCTaB KOP BHIBETPUBAHMUS.

38. ArperaThl MHMHEPAJIOB: KOHKPELUHU, OOJUTHI, CHEpPOIUTHI, CEKPEIUH, MHHIAIUHBI,
KEO/Ibl, CTAIAKTUTHI, CTAJITATMUTBI, HATEYHbIE 00pa30BaHUs, AICHIPUTHI, 36PHUCTHIE MAcChl, IPYy3bl U
Ap-.

39. ®dusnueckue cBoiicTBa MuHepanoB. OrnpeaeneHue, CYIMIHOCTh M XapaKTEepUCTHUKa
KaxJoro csoictBa. bneck. Ilper mmHepana, moOexanocts, upmsanusa. Yepra. IIpospayHocTb.
O6muk kpuctamwioB. [lceBmomopdo3sl W uX THMBL. JIBOMHUKM M 3aKOHOMEPHBIC CpacTaHUs
KpUCTAJJIOB MHHepaynoB. Arperatel U ux ¢opmbl. CraifHOCTh, u310M. KOBKOCTb, XpPYIKOCTb.
VY aenbHblil Bec. JlONMOJHUTENBHBIE TUAarHOCTUYECKHE CBOMCTBA: MarHUTHOCTb, PAJIUOAKTUBHOCTb,
BKYC, 3amax, po4re CBONCTBA.

40. B3auMocBs3b (YU3NIECKUX CBOMCTB MUHEPAJTIOB C UX BHYTPEHHHM CTPOCHUEM.

41. Knaccudukanuss MUHEPAJIOB: COBPEMEHHBbIE KPUTEPUM KiIacCU(UKAIMM MHUHEPAJIOB,
MIPUHIUI BBIICJICHUS OCHOBHBIX KJIACCH()UKAITMOHHBIX €UHHUII (THUII, KJIACC, TOJKIIACC, TPYIIIA).

BOl'lpOCbI JJIF TIOATOTOBKH K coﬁeceszaHmo IPpH MPOBCACHUHU IMPOBEPKU Telcymeii
ycneBaeMoCTn

1. Tun 1. CamopoiHbIe 3JIEMEHTHI (00111ast XapaKTepUCTHKA)

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

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

4. Tun 2. Cynbdunasl u uM no100HbIe coeAMHEeHUs (001Iast XapaKTepUCTUKA)

5.Kmacc cymsbuas*. Musepans: xanvkosun', apeewmum’,  eanemum, cpanepum,
KUHOBAPY, NUPPOMUH, HUKEIUH, NEeHMIAHOUM, XANbKONupum, OOpHUmM, KOGENIUH, AYPUNUSMEHN,
peanveap, aHMuMOHUM, UCMYMUH, MOIUOOEHUM, NUPUM, MAPKAZUM, APCEHONUPUM.

6. Knmacc cymbhocomn*. MUHepansl: mennanmum, mempasopum, npycmum’, nupapeupum’,
dorcemconum’, Gynaricepum’.

7. Tun 3. Okcuapl (00111as1 XapaKTepUCTHKA)

8. Knacc oxcuapl*. MuHepansl: Kynpum, KOpPyHO, 2emamum, UTbMeHUm, WNUHeb,
MaZHemum, XpomMum, pymus, KACCUmepum, nupoio3um, KpUnmomenan, koaymoum', manmanum’,
neposckum’, camapckum’, ypanunum', keapy, onan.

9. Knacc ruapookcunbr®*. MuHepansl: Opycum, eubbcum, 6émum, ouacnop, 2émum,
auopoémum (MUMOHUM,).

10. Tun 4. T'anorenu bl (0011as XapaKTEPUCTUKA)

11. Knace xmopuasr*. MUHEpAIIBL: eanum, Cutb6uH, Kapraiium', kepapeupum’ .

12. Knace ¢ropunsr™. Munepaist: grroopum, KpuOJZle].

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

14. Knacc xapOoHaTh®*. MuHepanbl: karbyum, apazoHum, mazuesum, 00I0Mum, cuoepum,
podoxposum’, cuumconum’, yepyccum, cmponyuanum', manaxum, azypum.

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

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

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

18. Knacc cunukatsl (0011ast XapakTepuCcTUKa).

19. Ilogknacc cuIMKaThl C HM30JMPOBAHHBIMM KPEMHEKHCIOPOJHBIMH TeTpadpaMu™.
MUHepanbl:  yupkon, opcmepum, —gasaium, monas, Oucmen, aHOALY3UM, CULTUMAHUM',
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xnopumoud’, cmasponum, epanamer (nupon, anemManOum, cneccapmum, Y8apoeum, 2poccyiAp,
anopaoum), cghemn.

20. ITopkyacc CHUIMKATBl C HM30JMPOBAHHBIMU TPYIINAMH  TETpadaApoB*. MuHepasbl:
8e3V8UAH, TAMNPOGULIUM, SNUOOM, ODEPUILTL, IBOUATUM, MYPMATIUH.

21. Tlomknacc uemodedHble CHIMKATHI*. MuHepambl: Ouoncud, cedenbepeum’, agzum,
arcaoeum, 3eUpuH, CNOOYMEH, SHCIMAMUm, Mmpemoaum, aKmMuHOIUM, po2osds 0OMAaHKa, 21ayKogar,
apeedconum’, sornacmonum, podonum, acmpoduinum.

22. [logknmacc CIOMCTBIE CHUIUKATBI®. MuUHepanbl: manvk, nupoguiium, g@roconum,
Guomumbl, MycKo8um, 1enudonum, epMukyium', mapeapum’, xiopumer (nemmum, KiuHoXi0p,
miopunaum'), cepnenmutbl, XpUsoMuibl, KAONUHUM, MOHMMOPUWIIOHUM', HOHMPOHUM.

23. Ilogknacc KapKacHBIE AFOMOCWIMKATBI®. MUHEpANbl: niacuokiasel (psaod aiboum-
ONUCOKNIA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUNT), MUKPOKJIUH, OpMOKIa3, canuoun’,
anopmoxias’, cxanomumer (mapuonum, meiionum), netiyum’, megenun, codanum’, azypum,
KaHKpuHuml, yeoaumol (Wabazum, HAMpoIUm, 2eUiaHOUm, CmuiboOUm).

24. MuHepaibHbIe accorranui. MUHEepanbHbIE aCCOIUAIINH, CBSI3aHHBIE C MArMATUYECKUM
MPOIIECCOM MUHEPAIO00pa30BaHus (MUHEPAIOTHSI KUMOEPIIUTOB, METHO-HUKEIICBBIC U TUIATHHOBBIC
pyIbl OCHOBHOTO MarMaTu3Ma W T.IL.). ACCONHMAIIMM MUHEPAJIOB B TMErMaTtuTax. AcCCOIMalun
MUHEpPAJIOB B KOHTaKTOBO-METACOMATHYECKMX OOpa30BaHMSIX. MUHEpaIbl THAPOTEPMATbHBIX
MECTOPOKICHHH MOJIE3HBIX UCKOMAaeMbIX. MHUHEpaIbl KOPHI BRIBETPUBaHUsA. MUHEpabl 0CaI0YHBIX
TOPHBIX IOPO. MUHEpabHBIC aCCOIMAIIUH, CBS3aHHBIC C METAMOP()HU3MOM TTOPOI.

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

* TlpuMeuaHue: B BOIPOCAX, OTMEUYCHHBIX 3BE3J0YKOH HEOOXOMUMO JaTh OOIIYI0 XapaKTEPUCTHKY Kjacca
(monkiacca) MUHEPAJIOB: KPUTEPUH 00bEINHEHNsI MHHEPAJIOB B Kiiacc (IOAKIACC), XUMUYECKUI COCTaB MUHEPAJIOB, B
TOM 4YHUCIE BXOASAIIME H30MOpP(HBIE MPUMECH, OCOOEHHOCTH KPUCTAINIMUECKHX CTPYKTyp; oOmue ¢usnueckue
cBOHCTBa. YKa3aTh XapakTepHble MHHeEpaibl M oOnactu uXx mnpuMmeneHus. Oco0oe BHHUMaHHWE CIIEAYET YACIUThH
Ba)XHEHIIIMM TPyNIIaM U ceMeiicTBaM MOpoA000pa3yroIX MHHEPAJIOB — KBaplly, OJIMBHHAM, I'paHaTaM, MUPOKCEHaM,
amduboIam, XIOPHTaM, CITF0IaM, ITOJIEBBIM IINaTaM, (GesbIIIaTONIaM 1 JIp.

'06 >ToM MuHepane HeOOXOAMMO HMMeTh OOIIME TPENCTABIEHHS; OCTANBHBIE, BBIIEICHHBIE KYPCHBOM
MHHEpaJbl HEOOXOIMMO 3HATH MOIPOGHO.

I[eMOHCTpaIH’IOHHbIﬁ BapHaHT TeCTa 1Jisl IPOBEACHUSA IIPOBEPKHA TeKyIIIeﬁ ycneBaeMoCTH Nel

1. K kakomy Kiaccy MUHEpPajIoB OTHOCUTCS TpapuT?
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. 1o kakuM CBOMCTBaM MO>KHO OTJIMYUTH CAMOPOJIHOE cepeOpo OT IIaTUHBI?
A. 1o OiecKy U UBETY
b. mo Mmopdonorun kpucraaioB u ueprte
B. o TBEpAOCTH U yIEIBHOMY BECY
I'. mo cnaitHOCTH U U3TOMY

4. Kakue arperaTsl Hanbosee TUITMYHBI 7151 CAaMOPOTHON Meu?
A. oTJeNnbHbIe XOPOIIO 00pa30BaHHbIE KPUCTAILIBI
b. nennputsl
B. 3emnnctsie Macchl
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I'. HaneTobl

5. Kakoii MuHEpana mpu OKUCICHUH MOXKET 00pa30BBIBATHCA HA MOBEPXHOCTH CaMOPOIHOM
Meau?
A. IUPOJTIO3UT
b. xkaonuuur
B. rpadur
I'. manaxur

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

7. Kakas craifHOCTh y caMOpOAHOTO cepedpa?
A. BecbMa coBepIlIeHHas
b. coBepiieHHas
B. HecoBepiiennas
I'. orcyrcrByer

8. BriOepute Bapmant, B KOTOpOM o00a MHHEpajbl MPEICTABIAIOT CO00H mpumep
nosimMopduzma:
A. 3010TO 1 cepedpo
b. rpadgut u anmas
B. »xene30 u MarHeTuT
I'. cepa u rpadur

9. Kakoli Tl XuMU4€eCKON CBA3H HAOIIOAAETCS y IIJIaTUHbI?
A. KOBaJIGCHTHBIM HEMOJISIPHBIN
b. KOBaJICHTHBIN NOJISIPHBIN
B. nonHbIi
I'. meTanmueckuit

10. Yem 00ycnoBI€HO pa3inyue CBOMCTB rpaduTa u anmasa?

A. XUMHUYECKUM COCTAaBOM

b. kpucrannmyeckoil CTpyKTypoun

b. bopMmoit BeiIEeHNS MUHEPATIOB

B. npuuuHa pa3iaudrsi CBOMCTB JaHHBIX MUHEPAJIOB JI0 CUX TMTOP HE YCTAaHOBJICHA
11. Kakue tunuyHble NpuUMecH HAOMIOAAIOTCS B XHMHYECKOM COCTaBE CaMOPOJHOTO

3o0510T1a?

A. Ag, Cu

b. N, He

B. Zr, Hf

I'. Sr, Rb

12. Kaxkoii Bec HauboJiee KpymHOro caMopo/iKa 30J10Ta, BcTpeueHHoro B Poccun?
A.2xr
b. 35 xr
B. 400 kr
I'. 2 ToHHBI

13. C kakuMH rOpHBIMU TOPOJAMU CBSA3aHbl MECTOPOKICHUS aJIMa30B?
A. TpaHUTHI
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b. cueHuTHI
B. xumOepauThI
I'. nermaTuTHI

14. Bei6epure MuHepas, 001a1aroii HanOOIbIICH KOBKOCTBIO

A. Anmas
b. I'padur
B. Cepa
I'. Menn

15. Uem 00ycioBieHa BbICOKas AJIEKTPO- U TEIUIONPOBOIHOCTh MUHEPAJIOB TPYIIIHI 30J10Ta?
A. MeTaJUIMYeCKUM TUIIOM XUMHYECKOU CBSI3U
b. ycnoBusimu o6pa3oBanus
B. cTpykTypHBIMU ITpUMECIMHU
[". THIOM KpUCTAIIIMYECKON CTPYKTYpPBI

MarMaTu4eCKuMu nopoaamMu IT'€HETNYCCKU CBA3aHbI

16. C  yabTpaOCHOBHBIMU
MECTOPOKICHHUS:
A. rpadura
b. ceprr
B. cepebpa
I'. matusb!
17. Kakoit MmuHepan o6yagaeT Haubosee BICOKOW TBEPIOCThIO?
A. rpadur
b. cepa
B. mennp
I'. nnatuna

18. Uto Ha3bIBaIOT MHTEPMETANINYECKUMHU COSAMHEHUSAMU?
A. IpUpOJIHBIE CIUIaBbl METAIIJIOB
b. mpoayKThl BHEApPEHUS XMMHYECKHX DJIEMEHTOB, OTHOCALIMXCA K HEMETallaM B
KPUCTANINYECKYIO CTPYKTYpPY MUHEPAJIOB KJIacca CaMOPOJHBIX METAJIOB

B. 310 cuHOHUM CaMOPOAOHBIX HEMCTAJIJIOB
I'. cuaTeTHYECKHE aHAIOTH MHHCPAJIOB KJIacCa CaMOPOAHBIX MCTAJIIIOB

19. Jlns kakoro MuHepaja XapaKTepHbl clieqyomue cBoiictBa? JlaHHBIM MuHepai
KPUCTAJNIU3YeTCsl B pPOMOMYECKON CHUHTOHMM, OOJajaeT TBepAoCThio 1,5-2; UMeeT XenThlil LBET U
MIPaKTUYECKH OECIIBETHYIO YEpPTY; IPU HArpeBaHUM U3/1A€T XapaKTEepPHbIN 3amax.

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

20. Bribepute MuHEpas, KOTOPBIA  MOXKET OOpa30oBBIBATECSA B 30HAX BTOPUYHOTO
cynbpuaHOro odorameHus?

A. cepa

b. rpadur

B. anmas

I'. camoponHas menpb
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8.1.2 OueHouyHble MaTepHAJIbI I IPOMEKYTOYHOM aTTecTanum B popme IK3aMeHa
IlepeyeHb BONPOCOB U 3aIaHUI K IK3aMeHY

IIpumepHBIe BOIPOCHI IK3aMEHALIMOHHOI0 OMJ1€Ta, BLISIBJISIIOLINE CTENCHb
c¢()OpMHPOBAHHOCTH KOMIIETEHINH I10 IECKPUNITOPY «3HATH)

1. OnumnTe OCHOBHBIE 3TAIlbl CTAHOBJICHUS MUHEPAJIOTUU KaK HAyKH.

2. JlaiiTe  COBpPEMEHHOE OIpENCIIEHUE TEPMUHY «MHUHEpaid». PacnpocTpaHeHHOCTh
MUHEPAJIOB B OKpyXkarouiemM Mupe. KakoBo 3HaYeHHME MUHEPAIOTMU I IPOMBILUICHHOCTH U
9KOHOMHUKH. CBSI3b MUHEPAJIOTUH C IPYTUMU HAYKaMu?

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

4. B yeMm 3aKiIr04aeTcs NPUHLMN TUIOTHEMIIEH ynakoBku? Kakue TUIbI MyCTOT BCTPEYArOTCs
B IUIOTHEWIIMX YynakoBkax? Uro Takoe KoopAuHALMOHHOE uucio? Kakum KoopauHalMOHHBIM
quCcIoM 00JIafjatoT YIIeposd B CTPYKType KapOoOHATOB, KpeMHUI B cTpykType cuinukaToB? KakoBa
3aBUCHUMOCTh KOOPAMHALMOHHOIO YKMCJIa U OTHOLLIEHUS] HOHHBIX paJiyCcOB KaTUOHA K aHUOHY?

5. ATOMHBIE ¥ HOHHBIE pasnyChl. BajkHelIne KaTHOHBI U aHUOHBI B CTPYKTYpPE MUHEPAJIOB.
KaxoBa posib aHMOHOB ¥ KATUOHOB B KPUCTAJUIMYECKOM CTPYKTYPE MUHEPAJIOB.

6. [IpMHLIMIIBI TOCTPOEHUS IPOCTPAHCTBEHHOM PEIIETKH U OTOOPaXEeHUs KPUCTALIIMYECKON
CTPYKTYpbl MUHEPAJIOB.

7. [laiite ompeneneHue TepMHHY «u3omopdusm». Kakue Qakropsl  cnocoOCTBYIOT
OCYIIECTBICHHUIO H30MOop¢hu3Ma. Ha Kakux KpUTEpHsIX OCHOBAHBI BBIICJICHNE THIIOB U30MOpdu3ma’?
[IpuBenuTe mpuMepsl COBEPIIEHHOTO M HECOBEPLICHHOT'O, JIBYXaTOMHOIO (IBYX3JEMEHTHOIO) U
MHOT0aTOMHOT'0 (MHOT03JIEMEHTHOT0), H30BAJIEHTHOT'O U FE€TEPOBAJIIEHTHOTO U30MOpPH3Ma.

8. Uro takoe nonumop¢usM u nonutunusa? Ilpuseanure npumepsl.

9. Kakue Tumsl 1 BUJIbI BOABI HAOIIOJAI0TCS B cocTaBe MuHepasioB? [IpuBenute npumepsl.

10. Kakue cBeneHusi, jexaiiyde B OCHOBE IpPEJCTaBICHUH O cTpoeHuu 3emau? B uem
paziauyure 3eMHOM KOphl U TUTOC(EpPDI?

11. ChopmynupyiiTe NpencTaBIE€HUSI O PaCIpPOCTPAHEHHOCTH XUMHUYECKUX D3JEMEHTOB B
3eMHON Kope. OxapakTepusyiTe paclpeneieHHe TJIaBHBIX MMOPOA000pa3yloIIuX 3JIEMEHTOB B
MUHepasax U mopojax Jutocgepsl. [Ipumeps nuddepeHmany XUMUYECKUX 3JIEMEHTOB IpU
reoJ0rM4ecKUX Mmporeccax.

12. JlaiiTe 0011yr0 XapakTepUCTUKY MPOLECCHl MUHEPaI000pa30BaHusl.

13. OxapakrepusyiiTe MarMaTH4eCcKHil mporecc MuHepanooOpa3zoBaHus. Obnactu
Marmoresepanuu. lIponecchsl, COpOBOXAAOIMINE IBOJIOLMIO MarMbl: JIMKBalUs, KOHTAMUHALINSA,
CMEIlIEHue  Marwm, KpUCTAINIM3allMOHHAass M TpaBUTalMOHHas  auddepeHuams.
ITocnenoBarenbHOCTh KPUCTAUIN3ALMHA MUHEPAJIOB U3 MarMaTHYECKOIO pacIulaBa: YBOJIIOLIMOHHBIE
psnel bosyHa.

14. TlerMaTUTOBBIN MpoliecC MUHEPAIO0Opa30BaHMs: 00Iask XapaKTepPUCTHKA U B3IJISIbl HA
MIPOUCXOXACHUE NEerMaTuToB. MuUHEpanpHBI cOcTaB Haubojee pacnpoCTPAHEHHBIX THUIIOB
MIErMaTUTOB.

15. CkapHbl U rpeii3eHbl: 0COOEHHOCTH MTPOUCXOXKICHUS U MUHEPaIbHOTO COCTABA.

16. T'unpoTepMalibHBlii  MpoLleCC  MHHEpanooOpa3oBaHMsA:  O0IIAs  XapaKTEpUCTHKA.
XKunbHble W pynHble  MHUHEpajbl  BBICOKOTEMIIEPATYPHBIX, CpeIHETeMIepaTypHbIX U
HU3KOTEMIIEPATypPHBIX THIPOTEPMAIBHBIX 00pa30BaHUM.

17. Metamopduieckuid  mporiecc  MUHEpasiooOpa3oBaHMs:  O0IIas  XapaKTepUCTUKA
nporecca. Tumbl Meramopdusma. MuHepanbHbII cocTaB MeTaMop(UYecKHX 00pazoBaHUN
3eJIeHOCTIaHIeBOM, aM(pUOOIMTOBOMN, IPaHyIUTOBON U SKJIOTUTOBON (aruii mpeoOpa3zoBaHus OPOJ
pa3HOro COCTaBa.

18. Ocanmounblii mpolecc MHHEpanooOpa3oBaHMs: o0mas XapakrtepucTtuka. [IpogykTbl
XEMOTE€HHOI'0 MHHeparioo0pa3oBaHus. MHUHepasbl 30H OKUCIEHUS MEIHBIX, CBUHIIOBO-IIMHKOBBIX,
KEJEe30PYAHBIX MECTOPOKIACHUN. MUHEPABHBIN COCTaB KOP BHIBETPUBAHMUS.
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19. IlpuHIMIIBI MAKPOCKOIMUYECKON TUarHOCTUKA MUHEDPAJIOB.

OO6MHK KpUCTANIOB MUHEPAJIOB KaK BaKHEHIIIEEe TUarHOCTHYECKOE CBOMCTBO.

20. Arperatbl MUHEPAJIOB.

21. ®usnueckue cBoOMCTBa MuUHEpanoB. OmpenesieHHe, CYIIHOCTh W XapaKTepHUCTHKA
Ka)KJI0r'O CBOMCTBA.

22. B3auMocBs3b PU3NYECKUX CBOMCTB MUHEPAJIOB C X BHYTPEHHUM CTPOCHUEM.

23. CoBpeMEHHbIE METO/IbI UCCIIEA0BAHNS MUHEPAJIOB.

24. CoBpeMEHHBIC KPUTEPUH KJIaCCU(PUKAIMK MHUHEPAJIOB. [IpuBeauTe npuUMeEpHI
aKTyaJbHbIX MHHEPAIOTHYECKUX Kiaccupukanuii. OxapakTepusyilTe HPUHLIUIBI BBIACICHUS
OCHOBHBIX KJIaCCU(PHKAIIMOHHBIX €UHHUII (THI, KJIACC, MOAKIACC, CEMENCTBO, TPYIIa).

IIpumepHbIe BONPOCHI IK3aMEHAIIMOHHOT0 OUJ1€Ta, BHISBJISIIOLIUE CTeNeHb
c¢(popMHUPOBAHHOCTH KOMIIETEHIINH 0 IECKPUIITOPY KyMETh»

1. Tunm 1. Camopoansie 3meMeHTHI. JlaiiTe OOIIyl0 XapaKTepUCTUKY THIIA, TPUBEIHUTE
BaOXHEHIIME MUHEpaTbl THUIA W ONHUIIUTE WX JUATHOCTHYECKHUE CBOWCTBA, OCOOCHHOCTH
MIPOUCXOXKACHUS U TPAKTUUECKOTO 3HAYCHHUSI.

2. Kitacc meramner®*. MuHepassl: medb, 3010mo, cepebpo, NAamuHd, Heeieso.

3. Kitacc Hemeramisr*. Munepaiel: cepa, epagpum, aimas.

4. Tun 2. Cynbdunbsl 1 uM 110100HBIE cOeTMHEHUS (00IIast XapaKTePUCTHKA)

5. Kimacc cynbumsr*. MHHEPAIBL: Xaibko3u', eanenum, carepum, KUHOBAPL, NUPPOMUH,
HUKeIUH, NeHMAAHOUM, XANbKONUupum, OOpHUmM, KOBELIUH, AYPUNUSMEHM, Deanbedp, CMmuoOHUm,
BUCMYMUH, MOIUOOEHUM, NUPUM, MAPKAZUM, APCEHONUPUM.

6. Knacc cynsocomn®. MuHepanst: mennanmum, mempasopum, npycmum’, nupapeupum’,
dorcemconum’, Gynaricepum’.

7. Tun 3. Oxcuapl (001as XapakTepUCTHKA)

8. Knacc oxcuabl*. MuHepanbl: Kynpum, KOpPyHO, 2emamum, UIbMeHUm, UWNuHeb,
MazHemum, XpoMum, Pymul, KAcCUmepum, nupoio3um, KpUunmomenan, Koiymbum', manmanum’,
neposckum’, camapckum’, ypanunum', keapy, onan.

9. Kmacc ruapookcuner®*. MuHnepansl: Opycum, eubbcum, Oémum, ouacnop, 2émum,
2uopo2émum (MUMOHUM,).

10. Tun 4. l'asorenn e (0011as XapaKTEPUCTHKA)

11. Knacc xnopuas®. MuHepansl: eaium, CUunbeuH, KapHaJmum], Kepapeupuml :

12. Knacc dropunsr*. Musepamnst: guroopum, kpuoaum'.

13. Tun 5. Conu KUCIOPOACOAEpKAIIUX KUCIOT (0011ast XapaKTepUCTHKA)

14. Knacc xapOoHaTel*. MUHEpaNbl: Kaibyum, apacoHum, mMacHe3um, 00I0MUm, cuoepum,
poooxposum’, cmumconum’, yepyccum, cmponyuarum’, manaxum, azypum.

15. Knacc cynbdater*. Munepainl: 6apur, uenecmnl, aHFJ'IGSI/ITl, aQHTHJIPUT, TUIIC, ﬂposml.

16. Kace docdarsr*. Munepanst: monayum’, kcenomum', anamum, 6upiosa’.

17. Knacc Bonbbpamarsl ¥ MOIHOmaThl*. MuHepamnsl: epbepum, ciobuepum, wieenum’
nosemum’.

18. Knacc cunukaTsl (00111as1 XapakTepUCTHKA).

19. Ilogknacc CUIMKATBl C HM30JMPOBAHHBIMH KPEMHEKHCIOPOJHBIMH TETpadapaMu™.
MHuHepansl:  yupkon, Qopcmepum, gasium, monas, OUCMeH, aHOLY3UMm, CULIUMAHUM.',
X10pumoud’, Cmaepoaum, epaHamol (NUPoOn, albMAHOUH, CHRECCApmuH, YBAPOSUM, 2POCCYIAD,
anopaoum), mumanum (cghen).

20. ITogkmacc CHJIMKATBl C HW3OJUPOBAHHBIMU TPYNIaMHU  TETpa’ApoB*. MuHepas:
8e3V8UAH, IAMNPOGULIUM, INUOOM, DEPUILT, IBOUATUM, MYPMATUHBL.

21. Tlomknace uemodedHble CHIMKATHI*. MuHepambl: Ouoncud, cedenbepeum’, agzum,
Hcaoeum, 22UpuH, CnooOyMeH, IHCMamum, mpemoaum, akmuHoaIUm, po2o8as 0OMaHKa, 2naykopar,
apgeedconum’, sornacmonum, podonum, acmpoduinum.
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22. llogkmacc CJHOUCTBIE CHIMKATBI®. MUHepanbl: manivk, nupoguiium, ¢aoconum,
Guomum, MycKoum, 1enudoium, XiOpumvl (NEHHUH, KIUHOXIOp, MIOPUHSUM'), cepnenmunbl,
XPUBOMUNbL, KAONUHUM, MOHMMOPWIIOHUM', Howmporum.

23. Tlopkiacc KapKacHbIE aTFOMOCHIMKATBI*. MUHepabl: niacuokiasvl (pso aibboum-
0IUOKNIA3-AHOE3UH-IA0PA0OP-OUMOBHUM-AHOPUM,), MUKDOKIUH, OpMoKIA3, canuoun’,
anopmomcw], CKanoaumol (Mapuoaum, MetoHum,), Jzem;um], Heenum, codaﬂuml, aazypum,
KaHKpuHumj, yeonumul (Wabazum, HAMPOIUM, 2eUIAHOUM, CIMUILOUM).

24. MuHepaibHbIe accolanui. MUuHepallbHbIe acCOIMAIINY, CBA3aHHBIC C MAarMaTHYECKUM
MIPOLIECCOM MUHEPaI000pa3oBanus (MUHEPATIOTHS KUMOEPIUTOB, METHO-HUKEIIEBIC U TIJIATHHOBKIC
pyabl OCHOBHOTO MarmMaTu3Ma M T.I.). ACCOIIMAallMd MHUHEPAIOB B IErMaTUTax. ACCOIUAINA
MUHEPAJIOB B KOHTAKTOBO-METACOMATHYECKHX O00pa3oBaHUsSX. MUHEpAIbl THAPOTEPMATBHBIX
MECTOPOXKJICHHUI MOJIC3HBIX UCKOMAaeMbIX. MUHEpalbl KOPbI BIBETPUBaHUS. MUHEPabl 0CAT0YHBIX

TOPHBIX MTOPOJ. MUHEpalbHbIC aCCOIMAIINU, CBA3aHHBIE ¢ METaMOP(HU3MOM TIOPO/I.

>l‘l_[pI/IMe‘-IElHI/IeZ B BOIIpOCax, OTMCYCHHBIX 3Be3[[0‘-lKOI>i HCOGXOJJI/IMO JaTb O6H1y}0 XapaKTCpUCTUKY KJlacca
(HOHKHaCCﬁ) MHHEPAJIOB: KPUTCPUHU O6T)€Z[I/IH€HI/IH MUHEPAJIOB B KJIacC (HOZ[KJ'IaCC), XUMHUYECKUU COCTaB MHHEPAJIOB, B
TOM YHCJIC BXOIAIIME H30MOpP(HBICE NPUMECH, OCOOCHHOCTH KPHCTAIMUECKUX CTPYKTYp; OOIIMe (PU3NUECKUue
cBOHCTBa. YKazaTh XapaKTepHble MHHEpasbl M oOnactu uX mnpuMmeneHus. Oco0oe BHHUMaHHWE CIIEAYET YACIUThH
Ba)XHEHIIIMM TPyNIaM U ceMeiicTBaM Mopoa000pa3yroliX MHHEPAJIOB — KBaplly, OJIMBHHAM, I'paHaTaM, MUPOKCEHaM,
aM(I)I/I6OJ'IaM, XJIOpUTaM, CIrodaM, IMOJICBbIM HIINATaAM, (beHB,Z[HIHaTOI/I,Z[aM u ap.

06 >mom MUuHepane HeoOX00UMO umemsv oOwue npedCmasienus, OCMANbHble, GblOeNeHHbIe
KYPCUBOM MUHEPAIbl HeOOX0OUMO 3HAMb HOOPOOHO.

IIpumepHbIe 3a1aHNS IK3aMEHALIMOHHOT0 OUJ1eTa, BhISIBJISIIOIINE CTelleHb
c()OPMHPOBAHHOCTH KOMIIETEHIINH 10 JeCKPUIITOPY «BJIAAETh»

brok sx3aMeHaoHHOTro OnsieTa, BBISBISIONINAE CTEIIEHb CPOPMHUPOBAHHOCTH KOMITETCHIINT
[0 JIECKpPUITOPY «BJIAJAETh» MPEACTABIAIOT COO0ON NpaKTUYECKHE 3aJaHUE HalpaBICHHbIE Ha
OIpe/IeNIEHUE BaXXHEHIINX MNOPOA000pa3yloIIUX U PYIAHBIX MUHEPAJIOB B IPEJOCTABICHHOM
(9K3aMEHAIMOHHOM) 00pa3le MO BBIABICHHBIM W  YCTAaHOBJIEHHBIM MAaKpOCKOIIMYECKUM
JMarHOCTUYECKUM CBOMCTBAM, a TaK)K€ YCTAHOBJIEHUU CIIOCOOHOCTHU CTYJIEHTA JIeJIaTh 3aKII0YEHHE
0 TreHe3nce oOpas3lia Ha OCHOBE BBIABICHHONH MHHepalbHOW accouumanuu. [lng ompexneneHus
JIMarHOCTMYECKUX CBOWCTB MHHEpAJIOB B 00pa3lie CTYyAEHTY NMpeAoCTaBiIsAoTCs: mKaia Mooca s
OIIpeJIeJIeHUs] TBEPAOCTH MUHEPANIOB, CTajbHAs UIJa (LIMJIO) YBEIHYUTENbHOE cTeKio (fyna), 3%
pacTBOp COJISTHOW KMCIIOThI, MarHUT (komnac), appopoBasi MJIacCTUHKA.

[lepeueHb OCHOBHBIX MMOPOJO0OPA3yOUIMX M PYIHBIX MHHEpPAIOB, BXOIAMUX B
9K3aMEHAllMOHHbIE 00pa3llbl, KOTOpblE HEOOXOJUMO YMETh OIpeAessaTh (MO0 ycTaHaBIUBATh
IIPUHAUIEKHOCTh MHUHEpalla K TIpYIIE, €CIM HEBO3MOXHO II0 MAaKpPOCKOIHWYECKHMM CBOHCTBAM
YCTaHOBUTbH KOHKPETHBI MUHEpaI U TPeOyIOTCs 1TaOOpaTOPHBIE METOIbI UCCIIETOBAHMS):

. Mens

. 30110TO

. Cepebpo

. Cepa

. I'padur

. XaIbpKO31H

. l'anenur

. Chanepur

. KunoBaps

10. ITuppoTuHbI
6. IlenTimanout
7. XanpKOIMPUT
8. bopHur

9. KosemmH

10. AypunurmeHT
11. Peanbrap

O 00 1IN DN K~ W~
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12. CtubHHT

13. Bucmytun

14. MonubaeHuT

15. [luput

16. Apcenonupur

17. bnékiblie pyasl (TEHHAHTUT-TETPAIPUT)

18. Kynput

19. Kopynn

20. 'ematut

21. UnpMeHHUT

22. lllnunens

23. MarseTur

24. Xpomut

25. Pytun

26. Kaccurepur

27. Iluponro3ut

28. Kpunromenan

29.KBapny (B ciydae XapakTepHOHW pa3HOBHJHOCTH — HA3bIBAaeTCS KOHKPETHAS
Pa3HOBUAHOCTD)

30. Onan

31. Bpycur

32. I'u60cuT (B cyyae HaXOXKJICHUS B CKPBITOKPUCTAJUIMYECKUX arperarax, CMEIIaHHBIX C
JOPYTUMH THIPOKCHJIAMH AIFOMHHHUS B OOKCHTaX — YKa3bIBACTCS BEPOSTHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasIie)

33. bémut (B cilyyae HaXOXAECHUS B CKPHITOKPUCTAINIMYECKUX arperarax, CMEIIaHHBIX C
OPYTUMU THUIPOKCHJIAMHU AallIOMUHUA B OOKCHUTaX — YKa3bIBae€TCS BEPOSTHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasIe)

34. Iunacnop (B ciayyae HaxOXXJICHHS B CKPBITOKPUCTAIIMYECKUX arperarax, CMEIIaHHbIX C
JIPYTUMH THIPOKCHJIAMH QIIFOMHHHS B OOKCHTaX — YKa3bIBACTCS BEPOSATHOCTHOE HAXOXKICHHE
JAHHOTO MUHEpalia B 00pasIie)

35. I'étur,

36. 'upporérur

37. Tanut

38. CunbBuH

39. ®arooput

40. Kagpur

41. Aparonur

42. Marue3urt

43. JlomomMut

44. Cupepur

45. Uepyccur

46. Manaxut

47. Azypur

48. bapur

49. AHTUIPUT

51. T'unc

52. Slpo3ut

53. Anatutel

54. BonshpamMuTsl

55. llupkoH

56. ®opcreput
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57.
58.
59.
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.

OnuBUHBI

Tomna3

Kuanut (nucren)
Aanpany3ut
CwmuMaHuT
XJ1opuTOouI
CraBpoaut

['panartsl (mupomn, adbMaHIMH, CIIECCAPTHH, YBAPOBUT, TPOCCYIISAP, aHIPAIUT)
Turanut (cden)
BesyBuan
Jlammpoummut
DuuaoT

bepuin

OBIUAINUT
.Typmanunsl

. uoncun
['enenGeprut

ABrur

Kaneut

OrupuH

Cnonymen
OpTtonupokceHs! (psia SHCTaUT-()EepPOCUITHT)
Tpemonut

AKTHUHOJIUT
N3BecTKOBO-1IEI09HbIe aM(pUOO0IIBI (POTOBBIE OOMAHKH )
. 'maykodan
lenounsie ampuOOITBI
Bosmacronur
Ponmonut
AcTtpodumur

Tanbk

[Tupodummut
®noronur

buoTtuTs! (cimoap1 H30MOP(HHOTO psAsla aHHUT-(DJIOTOTIHT)
MyckoBHT

Jlenuponut
Bepmuxynur
XIIOpUTHI
CeprieHTUHBI
XPpHU30THUIIBI

Kaomuaut

HounTtponur

100. ITnarnoxnasel

10

1. KaHI/IeBO-HanI/ICBBIC ITOJICBBIC HIIIATHI (MI/IKpOKJ'II/IH, OpTOKJ'Ia3)

102. CkaronmTel

103. Hepenun

104. JIazyput

105. LeonuTs (11aba3ut, HATPOJIUT, TEHIAHIUT, CTUIHOUT)
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Oo0pa3zen 3K3aMeHALMOHHOT0 O1JIeTa

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

BWJIET JJISA DK3AMEHA Ne 1
Jucuunnunza: «MuHepaJorus»

Hanpasnenne moarorosku: 05.03.01 «["eomorus» mpodmts «I eomorus»

1. JlaiiTe onpeneneHne TepMUHy «u30MOopdu3m». OXapakTepu3ylTe BaKHCHUIINE YCIOBHUS
ocymecTBieHus: u3omoppuszMa. [lo KakuM KpuUTepusM BBIICISIOTCS THUIBI H30MOPQHU3MA.
[IpuBenuTe NpUMeEpBI.

2. OxapaxTepusynre HOJIKJIacc KapKacHbIX AJIFOMOCHJIMKATOB. Otpa3zure
KJ1acCU()MKAMOHHOE TOJIOKEHHE, BaKHEWUIINE MUHEpaibl Hokiacca. Onummre 0coOOEHHOCTH MX
XMMHYECKOTO COCTaBa, KPUCTAJUTMYECKOH CTPYKTYpPBI, MOP(OJOrMH KPUCTAIJIOB M arperaros,
(U3NIEeCKUX CBOMCTB, TeHe3Mca U 001acTe MPUMEHEHHS.

3. Onuummre ¥ YCTaHOBUTE JUArHOCTUYECKUE CBOHCTBAa MuHepaioB B oOpasue. Ha
OCHOBAHHWU BBISIBJICHHBIX XapaKTEPUCTHUK (CBOMCTB) MUHEPAJIOB OINPEACIUTEe MUHEPAJIBl B 00pasie
U J1aiiTe 3aKJIFOYEHHE O ero reHe3Hce.

H.o. 3aBenyromiero kadeapoit JIOLIEHT, K.-T.-M.H. C.A. Cacum
(Tomuck)
« » 202 1.
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PazpabGoTunk:

H.o. 3aB. Kadempoi MOIE3HEIX HCKOIIAEMBIX, '

KaH/I. TCOJI.-MHUHCpAI. HayK, JOLEHT C.A. Cacum

IIporpamMma coctaBiena B cootBercTBuM ¢ Tpebosammamu @I'OC BO mo mampasieHHIO
noarotoku 05.03.01 T'eomorust, YTBEpXACHHOTO mpuka3zoM Ne925 MunoOprHayku Poccunm ot
07.08.2020 .

IIporpamma paccMOTpeHa Ha 3aceJaHui Kadeapel H0Ie3HbIX HCKOIAeMBbIX.

Hpoforcon Ngi OT «H% » ﬁz!ff’,,("tﬂ 202 oZ»r.

W.o. 3aB. kadempoi (/% ﬁfq C.A. Cacum

Hacmmugaﬂ npozpamma, He Moycem Obimb 60chpouséedend Hu 6 Kaxoil gopme 0Oe3
HpedsapumenbHo20 NMUCLMEHHO20 paspelens. Kageopbl-paspabomiura npozpammel.
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