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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 JUArHOCTHPOBATH MHHCPAJIBbI IMIO KOMINICKCY BBIABJICHHBIX (bI/I3I/I‘IeCKI/IX,
MOP(}OIOrHUECKUX U TeHETUUECKUX XapaKTEPUCTHUK;

v HAay4YUTb HCIIOJIB30BATh NPUPOJHBIC MUHCPAJbHBIC aCCOIUAllUN IJII YCTAHOBJICHUSA HX
reHes3uca.

II. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyebnas aqucuuruimaa (MOAysb) «MHUHEpaIoTus OTHOCUTCA K 00s3aTEILHOM YacTH.

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

[lepedyenp mocienyOMMX YYeOHBIX IUCHUIUIAH, JUIsI KOTOPBIX HEOOXOJUMBI 3HAHUS,
YMEHHsI WM HaBbIKM, (GOpMUpYeMble ITaHHOW y4yeOHOW AMCHMILTUHOW: «[lempoecpagusy,
«/lumonoeusay, «Obwas ceoxumusy.

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI
[Ipouiecc ocBOeHHS TUCIUILIMHBI HAMpaBlieH Ha (OPMUPOBAHKE SJIEMEHTOB CIEAYIOLIUX
koMmnereHnuid B cootrBercTBHH ¢ PI'OC BO um OIl BO mno panHHO# cHenuaibHOCTH
crienanu3anyu «I'eosorust HeTH U Tazan:



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

Komnerenunus

Nuaukaropsl
KOMIIeTeHIINH

Pe3ysabTarsl 00yyeHus

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
opo1000pa3yroime u pyIHbIE
MUHEpaJIbI u ux CBOIICTBa;
OCOOCHHOCTH XMUMHYECKOT'O COCTaBa H
CTpOCHHS BYKHEHIINX
OPOI000Pa3YIOLIUX u PYAHBIX
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 u
KJaccuuuupyer
TOpHBIE IOPOJIbI U PYIBL,
B TOM YHCJIE
UICHTUPUIHUPYET
MUHEPAJIbl U TOPHbIE
MOPOJIbI U
YCTaHaBJIMBAET
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 KOHCTUTYLMEU u
MOP(OJIOTHYECKUMU U (PU3HUECKUMU
CBOWMCTBAMHM MHHEPAIOB;, HAa OCHOBE
KOMIUJIEKCHOTO W3yYCHUS
MaKpPOCKOITUYECKUX CBOWCTB
MHHEPAJIOB U WX B3aWMMOOTHOIICHHI

nenaTb  BBIBOABI 00  YCIOBHSX
o0pa3oBaHUsI MUHEPAJIOB;
Baaners: HaBBIKAMHU MI0JIEBOTO

OIPECACIICHUA U OITMCAaHHUA MUHECPAJIOB U
MHHCPAJIBbHBIX accounaum”{;

OCHOBHBIMH pueMaMu
MaKPOCKOHI/I‘IeCKOﬁ JUArHOCTUKHN
MUHEpaJIoB §(0) KOMILIIEKCY
MOPQOJIOTHYECKUX U (pU3WYecKux
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)
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= § E g KonTakTHas pa6oTa npenogaBartes ¢ s KOHTpPOJIsA
Ne g S iy 00yJarOIMMUCS = yCIeBaeMOCTH;
Pa3zgen aucuunagnbl/TeMa = - s S Y
n/H 5 S &g = dpopma
© 2 | = = S a | mpomexyTouHOI
= E A g aTTecTaluu
)
= 5 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. JluarHoctuyeckue cBONCTBa MUHEPAJIOB.
3 CoBpeMEHHBIE METOIBI MUHEPATIOTMYECKUX ’i 12 2 6 4 YCTHBIN OIIPOC
HCCIICIOBAHNM. o,
Pasnen 3. I'ene3nc munepanos. PacnpocTpaHeHHOCTD © .
4 A THHED pocTp = 10 4 4 YCTHBIN OITPOC
MUHEPAJIOB B 3¢MHOM KOpE ¥ MaHTHH. M
Pa3nen 4. Knaccuduxanus 1 HOMEHKIaTypa .
5 A Puica P 4 2 2 YCTHBIH OIIpoc
MUHEPAJIOB.
6 Pa3znen 4. Tun 1. CamopoaHsie 3 ) ) ) cobeceioBaHue

OJICMCHTBI 1 UHTCPMETATITIMUCCKHUE COCAUHCHN .

/ TECTUPOBAHUE




7 Paznen 4. Tun 2. Cynbdumasl, cynbhocoan u uM 12 5 6 4 cobecenoBanue
110/100HbBIE COCMHEHMSI. / TeCTUpOBaHHE
cobecenoBanue
8 Paznen 4. Tun 3. 'anouaHble COETUHEHMUS. 5 1 2 2 .
/ TECTUPOBAHUE
cobecenoBanue
9 Paznen 4. Tun 4. Oxcupl. 13 3 6 4 A
/ TECTUPOBAHUE
cobecenoBanue
10 Paznen 4. Tun 5. Kucnopoausie conu. 54 6 32 19 ;
/ TECTUPOBAHUE
Paznen 5. MuHnepanbHbIi COCTaB 3€MHOM KOPBI.
11 Accoluuanyi MUHEPAJIOB B TOPHBIX MTOPOJAX U PYAHBIX 11 2 4 1 4 YCTHBIN OITPOC
MECTOPOKIACHUSX.
IK3aMeH
Bcero 144 | 0 28 56 1 51+3 ’
S yacoB
4.2 [1nan BHeayJUTOPHOM CAMOCTOSITEIbHOM PadoThHI 00YYAKOIIUXCS 10 JUCIUIJIMHE
CamocTosiTe1bHast padoTa 00y4Yaronuxcst
-
£ =
T gE| § YuetHo-
= Ez e 5 MeTOAMYeCKOe
3 . | 22 5| &~ | Ouenounoe
s Ha3spanue paszuena, TeMbl Bua camocTosiTeIbHOM EZE @ J epencrso obecnevyenne
1) L] = - ~
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@) =
)
Paznen 1.BBenenue B TUCHUIUIMHY. Pabora ¢ mureparypoii, paszen Va,
COCTaBJICHHE KOHCIIEKTA C o Nel,2
.| 24-25 2 YCTHBIH OIIPOC
= BBIJICJICHUEM OTIpe/ieIeHU pasznen VO,
g TEPMUHOB Nel
g |Pazzen 2. KOHCTUTYIIMSI MUHEPAJIOB. Pabora ¢ ureparypoii, paszen Va,
COCTAaBJICHHE KOHCIIEKTA C . Nel,2
L | 25-26 4 YCTHBIN OIIPOC
BBIJICICHUEM OTIpe/IeIeHU I pa3zen VO,
TEPMHUHOB Nel,2,3.4




CamocTosiTe1bHast padoTa 00y4Yalonuxcst

e
EEx =
g2 & Vue6Ho-
= Ez B z METOIUYECKOe
b . | 22 5| &~ | Ouenounoe
= Ha3Banmue pa3aejia, TeMbl BI/IH CAMOCTOATCJIBHOU = Z = =] g CPEICTBO o0ecneueHue
3 paboThbl Z = Sl BZ P CaMOCTOSITebHOIi
]
5 = 8 padoTsI
S2E| &
2 S ~
o= ¥
Pazgen 2. [luarnoctudeckue cBoiicTBa MuHepanoB. COBpeMEHHBIE Pa6ota ¢ mmreparypoii,
METObl MHHEPAJIOTHYECKUX UCCIICIOBAHUIA. COCTAaBIICHHC KOHCICKTA C | 5/ 5 ¢ 4 YCTHBIH OIpoc paszen Va,
BBIJICTICHUEM OTIpe/IeICHU I Nel 2.4
TEPMUHOB
Paznen 3.I'ene3uc munepanoB. PacipocTpaHeHHOCTh MUHEPAJIOB B Pabota ¢ mutepatypot, paszen Va,
3eMHOI KOpE M MAHTHH. COCTaBJICHUE KOHCIIEKTa cu 2628 4 VCTHBIH Ompoc Nel,2
BBIJICTICHUEM OIPE/ICICHHI paszzen Vo,
TEPMUHOB Nel,2.3,4
Paznen 4. Knaccudukaius 1 HOMEHKIATypa MUHEPAJIOB. Pabora ¢ nureparypoii,
COCTABJICHHUEC KOHCIICKTA C o pasacia Va,
.| 28-29 2 YCTHBIN OIIPOC
BBIICJIEHUEM OIPEEICHUM Nel,2,4
TCPMHUHOB
= |Pasznen 4. CamopoiHbIe Pa6ota ¢ mmreparypoii,
2 |3NIeMEHTHl U HHTEPMETAIITNYECKHE COeTMHEHUSI. cocrapierue TabuL
: JAUArHOCTUYECKHUX CBOUCTB
m MHHEPAJIOB, COCTABJICHUC
KOHCIICKTOB, 3ay4YUBAHUC
KJIaCCU(PUKAITUOHHON 29-30 5 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

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

Paznen 4. Cynbduasl, Cyabhocony U UM T0I00HBIC COSTUHEHUS.

Pabora ¢ nurepaTtypoi,
COCTaBJICHUE TAOJINI]
JINarHOCTUYECKUX CBOMCTB
MUHEPAJIOB, COCTaBJICHUE
KOHCIIEKTOB, 3ay4HBaHUE
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

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

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,
JIMarHOCTHYECKUX CBOMCTB,
0CcoOeHHOCTEH TeHe3nca u
o0xacTeil mpUMEHEeHUS

32-36

19

cobeceoBaHue
/ TecTUpOBaHHE

pa3zaen Va,
Nel,2,4

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

Pabota c nuTeparypoi,
COCTaBJICHHE KOHCIIEKTA C
BBIJIEJICHUEM OIPENEIEeHUI
TEPMUHOB

36-37

YCTHBIH ompoc

O6muii 00BEM CaMOCTOSITETFHOM PabOTHI IO JUCIMILIUHE (Yac)

5

o

7

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




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 MUHEPAJIOTUs KaK HaykKa, ee cojepkaHue U 3anaudu. [lonstue o munepane.
OcCHOBHBIE 3Tanbl UCTOPUU Pa3BUTHS MHUHEpaJoruu. CBsi3b MUHEPAIOTMU C JPYTMMH HayKaMHu.
OcCHOBHbBIE HAIIpaBJIEHMUsSI B COBPEMEHHON MMHepaioruu. HaydHoe M mpakTHyecKoe 3HAYEHUE
COBPEMEHHOM MUHEPAJIOTnu.

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
n3oMopHbIX 3aMmerieHuil. CTpykTypHOe ynopsaodeHue. TBepable pacTBOpbl W HUX paclaj.
[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/Ibl MHHEPAJIOTHYECKUX HCCIe0BaHN. PeHTreHodmyopeceHTHbII
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:
MarMaTU4ecKoOM: TI€TMaTUTOBOM, ITHEBMATOJIUTOBOM, THMJIPOTEPMAILHOM, METaMOPPUUECKOM,
METaCOMaTU4YECKOM, THIIEPreHHOM. PacnipocTpaHEHHOCT MUHEPAJIOB B 36MHOM KOPE U MaHTHH.

Paznen 4. OnucarenbHas MUHEPAJIOTHSL.

4.1. Knaccudukanus 1 HOMEHKJIATypa MUHEPAJIOB.

4.2. CamMOpoOJIHbIE AJIEMEHTHI U UHTEpMETAJUIMUecKue coequHeHus. OO0masi 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. Cynbdunpl, cynpdoconn u uM moaoOHbIe coenuHeHus. OOmas xXapakTEpPUCTHKA 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 ranenura: raneHut. I'pynma cdanepura: cdanepur, BIOPTIMT,
K1MHOBapb. CeMEeNCTBO MNUPPOTHHA: TEKCAUPPOTHH, KIMHONUPPOTHH, MEHTIaHIuT. ['pymnna
XaJIbKOMUPHUTA: XaJbKOMUPUT, OOpHUT. ['pynmna koBeyuiMHA: KoBeUIMH. ['pynma aypunurmeHTa:
aypUIUTMEHT, peanbrap. Ipynma cTtuOHMTA: CTHOHWUT, BUCMYTHUH. ['pynma MonubaeHHTA:
MonuOaeHUT. ['pynma mupuTa: NMUPUT, MapKasuT, apceHomupHr. Kiacc cynbdocomu. ['pymnma
TeTpadputa (OJeKible pyAbl): TEHHAHTUT, TETPadApUT. ['pynna npycTura: NpycTUuT, MUPaprUpHT,
crepanuT. ['pynna cynbdocosei cBuHIA: OyTaHKEPUT, HKEMCOHUT.

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
CUCTEMATHUKH OKCHUJIOB U TMIPOKCHUIOB.

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




[ITMWHENb, MATHETUT, XPOMIIIIUHEIU/IBI, TAYCMaHHT, Xpu300epmwul. ['pynna pyTuna: pyTui, aHaTas,
Kaccuteput. ['pynma KoayMOHMTa-TaHTaIWTa: KOJXYMOWT, TaHTAJIUT, MNHUpoo3uT. [pymnma
KpUNTOMENIaHa: KpunToMenaH. ['pynma nmepoBcKUTa: MEpOBCKUT. ['pymia mupoxsiopa: mUpOXIop,
camapckut. ['pynma ypanunurta: ypaHuHuUT. CeMeHCTBO KpeMmHe3ema: 0-KBapll, TPUIUMMT,
KPUCTOOAIHT, OMaJl.

Knacc ruapokcunbl. ['pynma Opycurta: Opycur. I'pynma rub06curta: rub6cut. ['pymma
JENUIOKPOKUTA-TETUTA: OEMUT, TEMUIOKPOKHUT, THUACIIOP, TETHT.

4.6. KucinopoaHbie comu.

Knacc kapOonarel. O0mas XxapakTeprcTUKa U YCIOBHUS 00pa3oBaHus B pupoje. be3BoaHbie
kapOoHaTel. ['pynma KanabluTa: KajabIUT, MAarHe3WUT, JOJOMHT, aHKEPUT, CUIEPUT, POJOXPO3HUT,
CMHUTCOHUT. ['pynma 1oJOMHUTa: JOJOMHT, aHKEPHUT. [ pymma aparoHuTta: aparoHdT, LEPYCCHT,
cTpoHIanuT. KapOoHaThI C TONOTHUTEIBHBIMI AaHHOHAMH: MAJIaXHT, a3ypUT.

Knacc cynpdarel. OOmiast xapakTepucTuka W yCiIoBHsS oOpa3zoBaHus B mpupone. ['pymma
Oaputa: OapuT, IEJIECTUH, aHIVIE3UT. ['pymma rumca: aHTUAPUT, TUIIC. ['pynna amyHHUTa: alyHUT,
SPO3HT.

Knacc monu6naatel 1 BosibdpamaTel. OOImiasi XapakTepucTUKa M ycJIOBHs 0Opa3oBaHHs B
npupoze. ['pynna Bonbdpamura: Gpepodeput, rrodHepuT. I'pymma meennra: mOBEIIIUT, IICSIHUT.

Knacc. @ocdatel, apceHatsl U BaHaaTel. O01Ias XapaKTEpPUCTUKA M YCIOBUSL 00pa30BaHUS
B npupoe. be3Boansie hocdarel, apceHaTs 1 BaHamaThl. [ pyrina MOHAIUTA: MOHAIUT, KCEHOTHM.
I'pynna amarurta: amatut. Boxasble ¢ocdarbl, apceHaTsl W BaHaAaThl. ['pyrna BHBHAHHUTA:
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 YCIOBUS 00pa30BaHUs B IPUPOJIE.

OCTpOBHBIE CHJIMKATBI C H30JMPOBAHHBIMH KPEMHEKHCIOPOJHBIMUA TETpa’apaMu: 0e3
N00aBOYHBIX AHMOHOB: (DEHAKUT, MUHEpaibl TPYyHIbl OJUMBUHA (M30MOpGHBIE psiabl (HopcTepuT-
¢dasumT-TehponT), MUHEpPAIBl TPYNIBl TPaHATOB (ITUPOIN, aTbMaHAWH, CIECCApPTHH, TPOCCYILP,
aHApaAJNT, YBAPOBUT, UIOPJIOMUT, TUAPOTPAHATHI), HUPKOH, TOPUT. OCTPOBHBIE CUIIMKATBI C
M30JIMPOBAaHHBIME KPEMHEKHCIOPOJHBIMU TETpa’ApaMd M J100AaBOYHBIMH aHWOHAMH: JIUCTEH,
aHJamy3UT, CUJUIMMAHUT, CTaBPOJIUT, TOMAa3, TUTAHUT, XJOpUTOUI. OCTPOBHBIE CHUIUKATHI CO
CIIBOCHHBIMH KPEMHEKHUCIOPOTHBIMU TETPadpaMu (IMOPTOCHINKATHI) U T0OABOYHBIMUA aHUOHAMMU:
WIbBAUT, KajdamuH, JaMrnpouuut. OCTPOBHBIE CHUIIMKAThl C M30JIMPOBAHHBIMH U CIBOCHHBIMU
KPEMHEKHCIIOPOAHBIME TETPadJIpaMHu, COJACPKAIIMMU JT00ABOYHBIE AHWOHBI: I[OWM3UT, SIHUJOT,
OpTHUT, Be3yBuaH. OCTpPOBHBIE CHJIMKAaThl KOJIBLIEBOTO THMA: OEpuill, KOPJIUEpPUT, IUOIITa3,
TypMaJIuH, SBIAHAJIHT.

Ilenoyeynble cuaukarhl. OOmIas XapaKTepUCTHKa M YCIOBUS 0Opa3oBaHUS B INPHUPOJE.
OCOOEHHOCTH KPUCTALUTMYECKUX CTPYKTYP MUPOKCEHOB M MUPOKCEHOUI0B. Bapuannm XuMu4ecKix
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, KAJICHUT, CIIOAyMEH. [ [MpOKCEeHONIbI: BOJUIACTOHUT, POJIOHUT.

JleHTouHble cuiukarel. OOmIas XapakTepUCTUKAa M YCIOBUS OOpa3oBaHHUs B TMPUPOJE.
[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. O0Ias XapakTepUCTHKa U YCIOBHs 00pa30BaHUs
B Tipupoae. TUIBI CETOK B CTPYKType CJIOUCTBIX CHIIMKATOB;, CMEIIAHOCIOWHBIE CHIIMKATHI.
Cunukatel ¢ JBYXCIOWHBIM IMaKeTOM: KAOJMHHUT, MHUHEPAJbl TPYMNbl CEPHeHTHHA (AHTUTOPHT,
mu3apauT, Xpu3oTwi). CHIMKATBl € TPEXCIOHWHBIM ITAKETOM: TalbK, MUPOQWILINT, CITFOJIBI
(MYCKOBHT, MaparoHHT, (hJIOromuT, OMOTUT, JIEMHUIOMENaH, JENUIO0INT, IUHHBAIBANUT), XPYIKHE
CIIO/IBI (Maprapur), TUIPOCTIOAb! (THAPOMYCKOBUT, BEPMHUKYJIUT, TJIAYKOHUT), MOHTMOPUJUIOHUT,
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HOHTPOHHUT. CHWIIMKATBI C YETBHIPEXCIOWHBIM TMAKETOM: MHUHEPANbl TPYIILl XJIOPUTOB (TICHHHH,
KITMHOXJIOP, MTPOXJIOPHT, TEOPUHTHUT, mamo3uT). [IpenuT, anodumut.

Kapkachbie anmomocunukaTsl. OO0IIasi XapaKTeprCTHKA U YCIIOBUS 00pa30BaHUS B MPUPOJIC.
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. Bopoconmepkaimiue KapKacHbIE alFOMOCHIIMKATBI 0€3 J00aBOYHBIX AHUOHOB (IICOJIUTHI):
HATPOJIUT, AHAIIBITUM, [1a0Aa3UT, CTHIILOUT, TeHIaHINT.

Pazpgen 5. 3akimrounTenbHas 9acTh

5.1. MunepanbHblii cOCTaB 3eMHOM KOpbl. KoJMYeCTBEHHOE 3HAUYEHUE PA3IMYHBIX THUIIOB
XUMHYECKUX COCTUHEHUI B 3eMHON Kope. OCOOCHHOCTH COCTaBa U pacrpe/elieHHss MUHEPAJIOB B
3€MHOM KOpe.

5.2. Acconmanuu MUHEPAJIOB B TOPHBIX MOPOJAX M PYAHBIX MECTOPOXKIACHUAX. MuHepabl
IYOMHHBIX M3BEPKEHHBIX IOPOJI M MarMaTHYECKHUX PYIHBIX MECTOPOXKICHUH. BakHeimme
accolMallii MUHEPAJIOB B MErMaTUTax. ACCOLMAlUY MUHEPAJIOB B KOHTAKTOBO-METACOMATUYECKHUX
oOpa3zoBaHMsAX. MHuUHEpaabl THUIPOTEPMATBHBIX MECTOPOXKJICHHUM  IOJE3HBIX  HCKOIMAEMBbIX.
Munepansl 3¢ (Gy3UBHBIX TOPHBIX MOPOJI M MPOIYKTHI BYJIKAHHYECKUX OSKCTASIHA. MuHEpaibl
KOpBbI BBIBETpUBaHMs. MUHEpanbl OCAJOYHBIX TOPHBIX IMOPOJ. MHHEpaabl MeTaMOP(PU30BAHHBIX
TOPHBIX TOPOJ M PYIHBIX MECTOPOXKICHUNA. MUHEpaibl MeTaMOp(PHUECKUX MECTOPOKICHUN
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/n NPAKTUYECKHX U Bcero cpeacTaa *
H TeMBbI npaKkTHYecKas (MHIUKATOPDI)
J1a60paTOpPHBIX padoT 4acoB
MOAr0TOBKA
| ) Jmaraoctuyueckue 6 ) CobecenoBanue / NIKonk.13.1
CBOWCTBA MUHEPAJIOB TECTHPOBAHHE N Kork-13.2
) 4 Tun 1.Camopoansie ) ) Cobecenosanue / UKok 13.1
3JIEMEHTHI TECTUPOBAHKE NKonk-13.2
CobecenoBanue / N Komnk.13.1
3 4 Tum 2. b(PUIBI 6 - :
Cynegpun TECTUPOBAHUE NKonk.13.2
CobecenoBanue / NIKomk.
4 4 Tun 3. Tanoumsl 2 - A AKome1.1
TECTUPOBAHUE NKonk.13.2
CobecenoBanue / NIKomk.
5 4 Tun 4. Oxcusl 6 - A AKome1.1
TCCTUPOBAHUC I/II[KOHK—BQ
Tun 5. Conu
KHUCJIOPOACOIEPHKAIIUX
KHUCJIOT.
6 4 Kiacc 5.1. KapOonartsr. 6 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 ] ) 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
3 4 LEIIOYKAMH U JIECHTaMHU 6 CobecenoBanue / NIKonk-13.1
KPEMHEKHUCIOPOIHBIX TECTUPOBAHHE NIKonk-13.2
TETPA3APOB B
KPUCTAJNIMYECKON
CTPYKTYpeE

ITonkimacc 5.5.4.
Cunukarsl ¢
HENPEPBIBHBIMU CIOSIMHU
9 4 KPEMHEKHCIOPOAHBIX 6 -
TETPa3ApOB B
KPUCTAJUIMYECKON

CTPYKType

CobGecenoBanue / WNKormk-13.1
TECTHPOBaHKE UKonk.13.2

Iloxkmnacc 5.5.5.
AIOMOCHUJIMKATEI C
TPEXMEPHBIMU
KapKacaMu ajaroMo- U 6 Cobecenosanue / NIKomnk-13.1
KPEMHEKHUCIIOPOIHBIX TECTHPOBAHHE N/ Kork-13.2
TETPad’ApOB B
KPUCTAJUIMYECKOU

CTPYKTYpe

10 4

MuHepanbHble
accouyanuu

11 5 4 - CobecenoBanue NKomk-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
nHGOPMALUH ITyTEM HOBTOPEHUS
1 OCHOBHBIE 3TaIlbl UCTOPUU 1 yriryOJieHus MaTepuania, OIK-13 NKomx.13.1

Pa3BUTHSI MUHEPAIOTHH. TIOJTYYEHHOTO Ha JIEKITMOHHBIX
3aHATHAX. [lononHenne
JIEKIIIOHHOTO KOHCIEKTA.

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

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

Tun 1. CamopoaHbIE dJIEMEHTHI U

P WHTEPMETAJNINIECKUE COSTUHCHHUS.

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, akanmum. I'pynma
ctanepura, MUHEpAI: 8IOPMYUM.
Knacc cynbdoconu. ['pynma
IpYCTUTA, MUHEPAIIbL: npyCmum,
nupapeupum, cmegpanum. 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
MIPUHAJICKHOCTH, 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(pUKAIMOHHON
MPUHAJIC)KHOCTU, XUMUYECKOMY
COCTaBY, THATHOCTHICCKUM
CBOMCTBAM, yCIIOBUI
o0Opa3zoBaHus U 00IacTel UxX
IIPUMCHCHUA.

OIIK-13

UKok 13.1
UKonk-132

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

Kracc. ®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 ¥ HJIEKTPOHHBIX 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 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-13

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

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

[MpopaboTka pexoMeHayEeMOM
JTUTEPaTypHl U SJIEKTPOHHBIX 0a3
JTAaHHBIX TI0 BBIJICJICHHBIM
KypCHBOM MHUHEpajaMm ¢
Jno0aBJIeHNEM 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, TIMATHOCTUUECKHM

CBOMCTBaM, yCJIOBUI
oOpa3zoBaHuA U obmacTel ux
TIPUMEHCHUS.

4.4. MeToan4yeckue yKa3aHusi 110 OPraHU3aIMU CAMOCTOATEIbHO 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 KaX10W N3ydyaeMoi AUCHUILINHE ¢ y4€TOM 00bEeMa 4acoB, OTBOAUMOIO HA ITOT 3JIEMEHT
y4eOHOI paboThl B yueOHOM IUIaHE M pabouel MmporpaMMe COOTBETCTBYIOIICH MUCIUIUIHHBL. C
Y4€TOM PEKOMEHJIOBaHHOW MpernojaBaTesieM JIMTepaTypbl, 00ydaromuics TOKEH 103a00TUThCS O
MOJTyYCHHUH B TIOJIb30BAHKE HA MEPHUOJ OCBOSHHSI TUCIUITIMHBI HEOOXOIMMOTO KOMIUIEKTa y4eOHBIX
uznanuit B Hayunoii 6ubnunoreke UI'Y um. B.I'. Pacnytuna, TpeGyeMbIX aiisi peryisipHoil paboThl.
OOyuarommiicss JOJDKEH MPOBEPUTh HAIWYHME JOCTyNa K YKAa3aHHBIM B HAcTOsIIEH paboueit
porpamMMme AMCLUUIUIMHBI HH(GOPMAIIMOHHBIM, CIIPABOYHBIM PECYpCaM M COOTHECTU C UMEIOLIUMHUCS
TEXHUYECKMMHU BO3MOXKHOCTAMHU paboThl B JOMAIIIHUX YCIOBUSAX, JH00, IPU UX OTCYTCTBUHU TaKUX
YCIIOBHIA, TOHHMAaTh HEOOXOAWMOCTH IIOCEIICHUS KaOMHETOB IUIi CaMOCTOSITEIbHON paboThl,
IPEJYCMOTPEHHBIX Ha TEPPUTOPHUM Y4eOHOro KOpIyca TIeoJIorhdeckoro (Qakymnbrera 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] CaMOCTOSTENBbHON pabOThl OOyYaroUUiicss JOKEH CTPOro
ClleZIoBaTh PEKOMEHJALMSAM MpenojaBaTeis, KOTOPbIi OH (OpPMYIHUpPYeT B XOJ€ OCBOCHHS
COOTBETCTBYIOILIEH TEMbI B paMKax padOThl Ha JIEKIIMOHHBIX U JIA0OPATOPHBIX 3aHATHX. | TaBHBIN
yIIOp B CaMOCTOATENBbHOM paboTe MpH OCBOCHMM JAHHOM IUCHMIUIMHBI OOydarolmMics OJIKEH
JieNiaTh Ha MpopaboTKy MarepHala Mo M3y4aeMoil TeMe Ha OCHOBE PEKOMEHJOBaHHOM JIUTEPaTyphl,
MH(GOPMALMOHHBIX U CIIPABOYHBIX pecypcoB. [l coCcTaBIeHHsI KOHCIIEKTOB U 3allUCH ONpeesIeHUH
TEPMHUHOB, IPUHSTHIX B MUHepanoruu. [Ipu npopaboTke cOOTBETCTBYIOLIEH TeMbI, 00yYaroIHiics
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, 0000IIEHHOE U YIIyOJIeHHOE MpeICTaBICHUE O
KOHKpPETHOW mpolbsieMe U Jenas MOMETKM TeX uacTed MHGOpMalM, KOTOpblE IUIaHUpPYeTCs
0000mMTh, U TIepepaboTaTh B XOJI€ COCTABJICHHS KOHCTHEeKTa. Ha ocHoBe aHanm3a y4yeOHOU
JUTEpaTyphl, MTHPOPMAIIMOHHBIX U CIIPAaBOYHBIX PECYPCOB OOYYAIOLIUIICS COCTAaBIISET KOHCIIEKT,
BbIpaXkasi B HEM KJIIOUEBYIO CYTh M3ydaeMoil MpoOeMbl U BbIAETSS ONpeesieHus: TepMUHOB. Jlanee,
B paMKax IPOBEPKH TEKYIIEeH yCIIeBaéMOCTH Ha JIEKIIMOHHBIX U JTaOOPaTOPHBIX 3aHATUH, a TAKXKE B
xoJie cobeceloBaHUI B paMKax KOHTPOJS CaMOCTOSITENbHOM padOThl MpPErnoaaBaTeib OIEHUBAET
KAaueCTBO COCTAaBJIEHMsI KOHCIEKTOB IIYTEM BHM3YyaJbHOIO IPOCMOTpPA M OTBETOB Ha BOIPOCHI IO
T€Me KOHCIIEKTUPYEMOr0 MaTepurara.

BaxxHBIM 3J71€MEHTOM CaMOCTOSTEIbHONH paboTHl OOYdYaIOUIMXCS MO JAaHHON TUCHUIUIMHE
npenycMaTpuBaeT padoTy HajJ 3TaJOHHBIMH M pabOYUMH KOJJIEKUHUSAMU 00pa3lloB MUHEPAJIOB B
COOTBETCTBUHM C H3YYEHHBIM MAaTepHaioM, a TaKXKe COCTaBJICHHE TAOIUI] C TUArHOCTUYECKUMHU
CBOMCTBaMU paccMaTpUBAEMbIX MHHepanoB. Huke nmpuBeaeHbl KpaTKUe METOIUYECKUE YKA3aHUS K
eXKEHEeNeNbHON (M0 IMyHKTaM) CeMecTpoBOM palboTe 0Oy4aromerocss HENOCPEICTBEHHO C
KOJUIEKLIASIMH.

1. Tema «J/lnarHocTnueckue CBOMCTBa MHUHEpaioB». B Xonae aynWTOpHBIX 3aHATUH (Ha
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JeKIUsX M Ja00paTOpHBIX paboTax) CTyAEHTaM U3JaraloTcsi TEOPETUYECKHE AacleKThl WU
IIPAKTUYECKHE HABBIKM IO JaHHOW Teme. [[s 3akpensieHus marepuana B XOAE CaMOCTOSITEIbHON
paboOTBl CTYIEHTHI JIOJDKHBI C WCIOJB30BAHUEM JTAJOHHOH W pabouedl KOJUISKIMHA B
COIIPOBOKIACHUU C PEKOMEHAYEeMOHl JMTepaTypoil M COOCTBEHHBIMH 3allUCAMHU  PACCMOTPETH,
OIUCaTh M YCTAHOBUTH OCHOBHBIE (pU3MUECKHUE, B TOM YHCIIE MOP(HOIOTHUECKUE XapaKTEPUCTHKH
MUHEpaJIOB B  oOpasuax. B srtasoHHONl u pa®ouell KOIEKUMAX IPEICTABICHbl TUIIMYHBIE
MUHepaJIbl 00J1aIal0NIMMHU KJIACCHYECKUMHU (PU3NIECKUMU CBOMCTBAMU — OJIECKOM (TIUPHT, TAICHUT,
caneput, TUTaHUT, rPadUT, WIBMEHHUT, KaJbLMUT, ()JIOrONMUT, KAOJIMHUT, MUPOIIO3UT, HE(eluH,
KBapIl), TBEPIOCTHIO (TaJbK, TUIIC, KAIBLUUT, (DIFOOPHUT, almaTuT, OPTOKIIA3, KBapIl, TOMa3, KOPYHI,
anMa3, rpauT, AMCTEH), LIBETOM (MOPHOH, FOpPHBIA XpycTalb, aMETUCT, payxTola3, KMHOBAaph,
OOpHUT, peanbrap, aypUInUIrMEeHT, MallaXuT, a3ypuT), IBET 4epThl (JIA3ypHUT, Cepa, XaJIbKOIUPHT,
MOJIMOJCHUT, MAPMATUT, TEMATUT), CHAHHOCTBIO (OMOTUT, TaJIUT, KaJIbLUT, (DIFOOPUT, IIATUOKIIA3,
anmatut, He(deIWH, KBapi), VyICIbHBIM BecOM (TAJICHHUT, OapuT, KalbIUT, KAOJMHHT),
IBYJIy4erpesoMIeHueM (UCIaHACKUN IIMaT), MarHUTHOCTBIO (MUPPOTHUH, MAarHETUT, WIIbBMEHUT),
Mop(oJIoTHe KPUCTAIUIOB (TaJCHUT, IIMUHENb, AIbMaHAWH, TETPAdAPHUT, KaJIbIUT, MUKPOKIIUH,
MYCKOBUT, IIepi, Oepuiul, KBapl, KHAaHUT, AUONCUA), Mopdosiorueil arperatoB (JIpy3a KBapla,
¢dochopuTOoBHIE M TUPUTOBBIE KOHKPEIINH, OOJUTH MATHETUTA U MTUPOTIO3UTA, 3EPHUCTHIE arperarhl
IUTarMoKjIa3a M IUpUTAa, HATEYHbIE arperatbl KajdblUTa U aparoHUThI, JEHIPUTHI OKCHJIOB HU
TUIPOOKCHUJIOB Maprasiia, HajeThl MajaxuTa, aHriesuta u uepyccura). Kaxnas kareropus
(bu3nUecKux CBOWCTB MPOCMATPUBACTCS U aHAIU3UPYETCsl Ha 00pa3lax 3TaJIOHHOHM KOJUIeKIHH, 6e3
KaKUX-TH00 MaHMIyISuil c oOpasmamu. Jlamee wmaTepuan 3aKpeIursieTcsi MPaKTHYECKHUMU
HaBbIKaMHU Ha oOpa3iax pabouel KOJUIEKIHH.

2-10. CrpykTypa caMOCTOATENbHONW pabOThl Uil TEM, IIOCBSILEHHBIX paboTe ¢
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
KPEMHEKHCIOPOIHBIM TETPA’APOM B KPUCTAIIIMYECKON CTPYKType» (Henens 32-33), «Cuiukarsl ¢
M30JIMPOBAaHHBIMHU TPYNIIAMH KPEMHEKUCIOPOIHBIX TETPa’ApOB B KPUCTAUIMYECKOH 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.

JUis  ycnemHoW pealu3allMd  CaMOCTOSTENIbHOM paloThl  CTYNEHTbl  HCHOJB3YIOT
pEKOMEHIyeMyt0 JuTepaTypy (cMm. Tadi. 4.2), coOCTBEHHbIE KOHCIIEKTHI JIEKIIMH, a TAK)Ke 3alliCH 1
IIOMETKH, CJellaHHble Ha JIabopaTopHBIX paboTax Mo coOoTBeTCTBYyMOIEeH Teme. CHavana
PEKOMEHIyeTCsl pacCMaTpUBaTh M AHAIM3MPOBATh KaKIbld M3y4yaeMblii MUHEpal U3 3TaJOHHOU
KOJIJIEKIIMM, oOpallas BHUMaHUE Ha reHeThdyecKyro uHpopmaruto. [lanee CTyAeHT MPUCTYMHAeT K
pabote Haj oOpas3iamMu M3 pabouell KOJUICKIIUU, BCTIOMHHAs OCOOCHHOCTH TUATHOCTUKHU JTaHHBIX
MuHepasioB. KiroueBbIMM 3a7ayaMM KaXJI0M caMOCTOSTENbHONW paboThl ABIsSETCS (HOpMUPOBaAHHE
Mpe/ICTaBICHU O Bapualuu (U3NYECKUX CBOMCTB M TN€HETHUYECKUX OCOOEHHOCTEW MHHEpaJoB B
npefenax — COOTBETCTBYIOIIEH KilacCM(PUKAIMOHHOM enuHHUIbBI (TWMa, Kiacca, IOJAKIJIacca),
3aroMUHaHUe U3NYECKUX U MOP(OIOTHUECKUX CBOWCTB U OCOOEHHOCTEM reHesuca Jjisi KakJIoro
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
IyHKTam Tao. 4.2).

K Teme 2 («Camopomnsie anmemeHTs» U «CynbQuasn»): Menb, cepedpo, rpadur, cepa,
XaJIbKO3UH, TaJleHUT, c¢aleput, KUHOBAaph, MHUPPOTHH, NEHTIAHIUT, XaJbKOMHUPHUT, OOPHMT,
KOBEJUIMH, AaypUIIUTMEHT, peanbrap, CTHOHUT, BHUCMYTHH, MOJUOJIEHUT, HUPUT, MapKa3uT,
apCeHOMUPUT, TEHHAHTUT, TETPAdIPUT, JDKEMCOHUT, OyIaHKEPHUT.

K teme 3 («"amouapn» u «OKCHIBI»): TalUT, CUIBBUH, (DIIOOPUT, KYIIPUT, KOPYH]I, TEMATHUT,
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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 teme 4 («KapOoHaTh»): KalblKT, aparOHUT, MarHE3UT, TOJIOMHUT, CUJEPUT, POAOXPO3UT,
CMHUTCOHUT, IIEPYCCUT, CTPOHIIMAHUT, MAJIAXUT, a3ypHT.

K teme 5 («Cynbdatery, «Dochatei» u «Boabdpamarsi»): GapuT, 1EIECTUH, AHTJIC3UT,
aHTUAPUT, TUIIC, APO3UT, ATTYHUT, alaTuT, OMpro3a, pepOoepuT, FrOOHEPHT, ICESTHUT.

K Teme 6 («Cumukatbl C HW30JMPOBAHHBIM KPEMHEKHUCIOPOIHBIM TETPadJpoB B
KPUCTANIMYECKONH CTPYKTYpE»): UHUPKOH, (QOpPCTepUT, (asauT, TOma3, KHAHWT, AaHIATY3HT,
CIUJTUMAHUT, XJIOPUTOMJ, CTaBPOJIMT, TpaHaThl (MHUPOIN, ajibMaHIWH, CIECCAapTHH, YBapOBUT,
TpOCCYJISIp, aHAPAJIUT), TATAHUT.

K teme 7 («Cunukatsl ¢ U30JUPOBAHHBIMH TPYIIIaMU KPEMHEKHUCIOPOIHBIX TETPasApOB B
KPUCTANIMYECKOW  CTPYKType»): BE3yBHAH, JaMIOPOPWILIUT, OIUAOT, OCpWUIUI, IBIAHAIUT,
TYpPMaJHHBbI.

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

K teme 9 («CnoucTtble CHIMKATBI»): TalbK, MHPOPMILIUT, (QIOTONUT, OMOTUT, MYCKOBHT,
JETUIOJIAT, XJIOPUTHI (IMIEHHWH, KJIMHOXJIOP, TIOPUHTHT), CEPIICHTUHBI, XPU30THIIBI, KAOJIWHHT,
MOHTMOPHIJIOHUT, HOHTPOHUT, BEPMUKYIIUT, HUILJIHT.

K Tteme 10 («KapkacHble amtOMOCHUIIMKATBI»): IUIATMOKJIA3bl, MHUKPOKJIUH, OpPTOKJIa3,
CaHWJIMH, CKAMOJUTHl (MapUOIHUT, MEHOHUT), JIEHIUT, HEeDEeIUH, CONAIUT, Ja3ypuT, KaHKPUHUT,
[IEOJIUTHI (II1a0a3UT, HATPOJIUT, TEHITAHTUT, CTUIIHOUT).

11. Ina camocrositenbHOM paboTel 1o Teme «IIpupogHble MUHEpaTbHBIE ACCOIHALIII)
HEOOXOIMMBI: MaTepHalibl JICKIMHA ¥ 3aluCH, CACIIaHHBIC Ha JIA0OPATOPHBIX pPA0bOT, a TaKKe
peKOMeHI0BaHHas JuTepaTtypa (cMm. Tabin. 4.2), sTanioHHas U pabovasi KOJUIEKIIUU 10 TaHHOM TeMe.
DranonHas U pabodas KOJUICKIIHS BKIIOYAIOT ceOst Ha0op 00pa3IioB ¢ KIAaCCHYSCKON TUITOMOP(HOMH
MUHEpabHOM  accolMaleil,  XapaKTepu3ylollell  pa3Hble  paclpoOCTpaHEHHbIE  THUIIBI
MarMaTMH4ecKoro,  TMEerMaTUTOBOIO,  KOHTAaKTOBO-METACOMATHYECKOTO,  THIPOTEPMAILHOTO,
MeTaMOp(hUYIECKOTr0 M 0CaJOYHOTO MPOIIECCOB MUHEpanooOpa3oBaHus. B mporecce paboTel Ha
oOpa3iamu dTATOHHOW KOJUISKIIHEH TIepe]] CTYICHTOM CTOWT 33Ja4a BHUMATEIILHO MMPOCMOTPETh U
MPOaHATM3UPOBATh KX MUHEpald B 00pasile, MOHATh UX B3aMMOCBSI3b B PaMKaX KOHKPETHOTO
mporecca MHUHEPaIo00pa30BaHUs, OTMETHTh TEHETHYCCKUE MPHU3HAKUA JIAHHOW MUHEpPaIbHON
accolManuu. 3akpeIuieHHe TMOJNIyYeHHBIX HABBIKOB, TMOJTYYEHHBIX KaK Ha JIEKIIMOHHBIX U
abOpaTOPHBIX 3aHATUSIX, TAaK U B pab0Te HaJ ATAJTOHHOM KOJUIEKIIMEH BBHIMIOJHSETCS Ha oOpasmax
ux paboueii komnekuuen. B pabore Hax paGouelt KOMIEKIUEH CTyIeHTy HE0OX0IUMO OMPEIeNIUTh
BCE MHHEpaJbl B 00paslle, claeiarh OMHCAaHWE 00paslla M apryMEHTHPOBATH MPUHAIICKHOCTH
MUHEPAITBFHON acCOIMAlNU K KOHKPETHOMY T€HETHYECKOMY MPOIIECCY.

4.5. IIpumepHasi TeMaTHKA KypCOBBIX padoT (IIPOEKTOB): He PEAYCMOTPEHbI

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

a) mepevYeHb JUTepaTyphbl

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

2. bymanos B.A., benoronos A.A., Cu3six A.U. [IpakTrueckass MUHEpaJIOrusl ¢ OCHOBaMU
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 yausepeuteta, 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 IO BOIPOCAM MHUHEPAIOTHH,
ANEeKTPOHHAs cchuika: https://zrmo.org/ru/archives.html

2. «Jloxmanel akagemun Hayk» (1o 2020 r.) «/loknaasl akanemun Hayk. Hayku o 3emue» (¢
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 u3garenbcTBa Springer, JOCTYIT ¢ 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 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 CTPYKTYp, KIaCCU(PUKAUOHHOW TNPHUHAUICKHOCTH,
TCHE3UCE, METOJIOJIOTHH OTPEICIICHUH MUHEPAJIOB, JJICKTPOHHBIN 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 MeOenbto (cTosbl M JaBKH) Ha 60 MOCajouHBIX MECT, MUCbMEHHOU
JOCKOW JJii MeJla, BUTPUHAMU C BHUTPUHHOW MHUHEpPAJOrMYECKON KOJIIeKUueH, wmKkapamMu c
AIMKaMM ¢ pabouel W STaJOHHBIMHM KOJULIEKIHMSAMM, pabouyuM CTOJIOM M CTYJIOM JJis
npenojaBaTess, MyJIbTUMEINHHBIM 000pyJ0BaHHEM (IIPOEKTOP, HOYTOYK, SKpaH).

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 (KAHLEISPCKUE IIMIA), MOJUIIPOMIIICHOBbIN QuiakoH ¢ 3-5%
pacTBOPOM COJITHON KUCIIOTHI;

- BUTPUHHAs MHUHEpAJOruyeckas KOJUIEKIUS s J1a0OpaTOpHBIX 3aHIATUH U
CaMOCTOSITENTbHON pabOThI;

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

- yueOHast (pabouast) MUHEpaIOTHIeCKast KOJJICKIIHS I CAMOCTOSITEIbHON PabOTHI;

- MOJIEJIN TIPOCTHIX (POPM KPUCTAJUIMYECKMX MHOTOTPAHHUKOB,;

- 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 MpEIojaBaTeib BBICTPAWBACT MOJENIb Iepenadn uHpopmamnuu,
AKTUBU3UPYSI Pa3HbIE CTOPOHBI BOCTIPHUSITHS MaTepHaia CO CTOPOHBI 00YJaIONIUXCs, B TOM YHCIIE 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 00yYarolmuXcsi, KOHCYJbTAlMKM M (UKCAIMs KOHTPOJA TEKyIen
YCIIEBAEMOCTH OOYYAIOIIMXCS ~ OOECIEYUBACTCS MOCPEACTBOM SJICKTPOHHO-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 TUCHHMILTHHBI « MUHEPATOTHS» MPETyCMOTPEHBI CICTYIONINE BUIBI
y4eOHOI paboThl: JIeKIUU, JabOpaTOpHBIC 3aHATHS, CAMOCTOSATEIbHAs paboTa O0ydJaroIuxcs,
KOHCYJIbTaIlHH.

[Tpu mpoBeACHUH JICKIMOHHBIX 3aHITHN MpPENoJaBaTe]b HCIONB3YET MOJCIb Iepeaadn
nHpOPMAIIMK TTOCPEJCTBOM 0030pa COBPEMEHHOTO COCTOSIHMS PacCMaTpHBAaeMOW MpPOOJIEMBbI ¢
[IPUBJICUCHUEM HUHTEPAKTUBHBIX HHCTPYMEHTOB, COYETAIOLICTO Takue o0pa3oBaTelIbHbIE
TEXHOJIOTUU KaK MPOOJIEMHBIC ¥ MHTETPATUBHBIC JICKIIUU C IIEJIbI0 aKTHBH3AIMUA Y O00YYarOIIUXCs
aHaJIn3a, CHUHTC3a, BOCIPHUATUA W MOHUMAHUA I/IH(l)OpMaHI/II/I, BBICTpanBaHUusA B XOIC€ JICKIII/Iﬁ
AJIEMEHTOB JIUCKYCCUH M BBIPAOOTKY HHTEpECA K TCOPETUYECKOMY MaTepHay.

JlabopaTopHbIE 3aHATHS PEATH3YIOTCS TOCPEACTBOM OOYUYCHHS Yepe3 OIBIT, aKTUBH3AIHIO
KOMaHJHOW pabOThl OOYYaIOUIMXCS, Pa3BUTHUE MOJCIU OTCTAMBAHUS CBOCU IMO3MIMU 4Yepe3
00CyXJIeHIe N3YYEeHHOT0 MaTepHaa.

CamocrosiTenpHas paboTa TNpeayCMaTpPUBAET IMOBTOPEHUE W YIIIYOJEHHE H3yYCHHOTO
MaTepruaga B XOje JIeKIMA W JaboparopHbIX 3aHsaTHid. OHa HampaBlieHHA Ha TPOPAOOTKY
WH(POPMAIMOHHBIX PecypcoB (Y4eOHOM, CIIPaBOYHON M MEPUOIUYECKOl auTeparypsl, HTEpHET-
pecypcoB) uepe3 mpopaboTKy YIEOHBIX U ITATIOHHBIX KOJIJIEKIIM MUHEPAJIOB, COCTaBIIEHUE TaOIHUIL
JMAarHOCTHYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIIEKTOB, COJCPXAIIUX JUATHOCTUYCCKHE
CBOWMCTBAa MHUHEPAIOB, OCOOCHHOCTH T€HE3HCa, OIPEICICHUS TEPMHUHOB M KPUTHUSCKUN aHATN3 110
KOHKPETHOW U3y4aeMOil TeMe C BRICKa3bIBAHUEM COOCTBEHHOT'O CYXKJICHUS 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 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 OWiieTa W3 TMEepeyHs BOMPOCOB U 3aJaHUl K
JK3aMEHYy.

* OI[CHKA «OTJIUYHO» BBICTABISIETCS CTYJEHTY, €CId OH B TOJHOM OOBEME OTBEYaeT Ha
BOIMIPOCHl M3 DJK3aMEHAI[MOHHOTO OwmjieTra, KOPPEKTHO OMpeeseT CBOWCTBA MHHEPAJOB B
MPEJICTABJICHHOM 00pa3lle W WACHTHPHUIMPYET UX; CBOOOTHO BIAJCeT TEPMUHAMHU U TOHSATUSIMU
Kypca, CIOCOO€H AMCKYTHPOBAaTh IO MPEAJIOKEHHBIM BOMPOCAM, CIOCOOEH apryMeHTHPOBAHO
000CHOBAThH CBOIO TIO3UIIMIO; TIPU OTBETAX HA BOMPOCHI MOKET COBEPIIATh HEOOMBIIHE OIIHOKH;

* OIIEHKA «XOPOIIIO» BBICTABISIETCS CTYJEHTY, €CJIM OH OTBETHJI Ha BCE MPEIIOKCHHBIC B
HK3aMEHAIIMOHHOM OWJIETe BOMPOCHI, PACKPHIB MX OCHOBHYIO CYTh, HO JIeJlaeT HE3HAUMTEIbHBIC
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
UeHTU(UKAITMA MUHEPAJIOB B 00pasIie.

* 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 ¥ ero KJiacCu(pUKaMOHHON 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 OIPEENIUTh IJIaBHbIE MMHEpaJbl. B mpennoxkeHHbIX B OuieTe 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 BOIpOCAa M HE OMNPEAECINUI OCHOBHBIE
JMAarHOCTHYECKUE CBOICTBa MHHEpasoB B 0o0Opaslie, HE OTBETWI 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. llpu
HQIMYMM OWIMOOK B OTBETE HA BONPOC OOydaloOImMHCs HE II0Ka3bIBaeT IIOHUMaHHE
(byHIaMEHTAIHBIX OCHOB MHHEPAJIOTUH, HE OPHEHTHUPYETCS B KIACCU(PHUKAIMH MHUHEPAJIOB,
COCTaBe M CBOWCTBaX TI€HE3MCE U MPHUKIATHOM 3HAYEHUU MHUHEPAJOB, 4YTO BBIpAXKAeTcs B
HETIOJTHOTE OTBETOB Ha BOINPOCOB/3aJaHMii. B TakoMm ciy4ae, OTCYTCTBHE MM HHM3Kasi aKTHBHOCTb
oOyyaromerocss B TEUEHHE TEOPETHUYECKOro OOyuYeHHs, BBIPAKEHHOE B OTPHULATEIIBHBIX
MOKa3aTeNsIX TEeKYyIIeH yCIeBaeMOCTH (PETyISIpHBIE TMPOIYCKH JIEKIMOHHBIX M Ja0OpaTOPHBIX
3aHATUM WIM MX OOJIbLIOE KOJMYECTBO, OTCYTCTBHE OTBETOB B paMKaxX YCTHBIX OIPOCOB,
coOeceoBaHUsl, HU3KHUX pPE3YIbTaTOB TECTUPOBAHHE B paMKaxX TEKyIIeH YCIeBaeMOCTH,
OTCYTCTBHUSI WJM HEYJOBJICTBOPUTEIBHO BBIIOJHEHHBIX KOHCIEKTOB B XOJE CaMOCTOSATEIIbHON
paboTbl) Oyner OOBEKTHBHBIM IIOKa3aTelleM TIPH OIEHKH HEyJOBICTBOPUTEIHHON CTENEHU
c(OPMHUPOBAHHOCTH 3JIEMEHTOB KOMIIETEHINH, orpeiesieHHbIX B paszzedie I11.

8.1.1. OneHo4HbIe MaTEPHAJIBI AJI IPOBEPKH TEKYIIEH YCIIeBAeMOCTH

MaTepI/laJIbl AJIA MPOBEACHUSA TEKYIIETr0 KOHTPOJJISA 3HAHMH CTYACHTOB:

KoMnereHuun
Ne Bua konTpoas KoHnTpoJsmpyeMsblie TeMbl (pa3aeJibl) (ROMIIOHEHTEI),
n/H o P pompy pas KOTOpbIE
KOHTPOJIMPYIOTCS
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. Pa3zBuTHe MUHEPATIOTUN: OCHOBHBIE 3TAITBl CTAHOBJICHHS HAYKH.
2. ChopmynupyiTe COBpEMEHHOE OIpeieTIeHNe MIUHEpaa.

20




3. PacpocTpaHeHHOCTh MUHEPAJIOB B OKPYKAIOILEM MUDE.

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

5. OxapakTepu3yiTe CBsA3b MUHEPAIOTHH C APYTUMHU HayKaMH.

6. UTo Takoe KOHCTUTYIIMS MUHEPAIOB?

7. O0uire npeaCcTaBIeHNs O CTPOCHUH aTOMOB XMMUYECKHUX 3JIEMEHTOB.

8. Kakue Turbl XMuMHA4YECKOM CBSI3U BCTpedaroTcsl B MuHepanax? [IpuBeaure mpuMepsl.

9. Buyrpennee ctpoeHue muHepana. [IpuHuun miIoTHEHIIEH yMaKOBKU: BYXCIOWHAS
(rekcaroHajbpHas) ¥ TpeXcioiHas (KyOndeckasi) IIIOTHEHIINE YITaKOBKH aTOMOB.

10. Tunbl DycTOT B IVIOTHEHIINX YIAKOBKAX.

11. [laiite onpeneneHne KOOpAMHAIMOHHOE YHUCIIa.

12. Kakue KOOpAMHAIMOHHBIC YHCIa HanboJiee pacpoOCTPaHEHbl B CTPYKTYPax MUHEPATIOB?
[IpuBeauTe npuMepBHl.

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

14. Kpucraminyeckas CTpyKTypa U IPOCTPAHCTBEHHAs PEILETKA.

15. Yro Takoe uzomophuzm?

16. Kakue hakTopbl, CIOCOOCTBYIOT M OTPaHUYHMBAIOT IPOTEKAHUIO H30MOpdu3ma?

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

18. JlaiiTe onmpeneneHnio TEPMUHOB «TIOTUMOPGU3MY» U KITOTUTUITUS.

19. IlpuBenuTe MpuUMeps! MOTUMOP(HU3MA U MTOTUTHITHH.

20. Kakue Turbl BOJibl BBIICIAIOT B MUHepasiax? [IpuBeaure npumepsl.

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

22. OxapakTepu3syiite OCHOBHBIE Treochepsl 3eMiln: 3eMHYIO KOpY, rpaHuily MoxopoBuunya
u ['yrenbepra, murocdepy, acreHochepy, MAaHTHIO, BHELITHEE | BHYTPEHHEE PO .

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

24. PacpocTpaHeHHOCTh XMMHUYECKUX 2JIEMEHTOB B 36MHOH KOpE.

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

26. MuHepanbHbI 1 XUMUYECKHI COCTaB 36 MHOU KOPBI.

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

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

29. Oxapakrepu3yiiTe MarMaTu4ecKuil MpoIecc MUHEPaIo00pa3oBaHHUs.

30. OGmactu MarmoreHepauuu. IIporecchl, COMPOBOXIAIOLIME HBOJIOLUI Marmbl:
JUKBAllUsl, KOHTaMHUHAlMs, CMEUIEHHE Marwm, KpUCTAINIM3AllMOHHAs W TPaBUTALMOHHAS
nuddepeHImanus.

31. IlocnenoBarenbHOCTh KpHUCTAUIM3AlMM MHHEPAJIOB M3 MarMaTMYecKoro pacIuliaBa:
IBOJIIOLIMOHHBIE Psiibl bodyHa.

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

33. MuHepasibHbIH cocTaB HanOoJiee paclpoOCTPAHEHHBIX TUIIOB MIETMATUTOB.

34. CxapHbl U Tpei3eHbl: 0COOEHHOCTH MPOUCXOXKIEHUS 1 MUHEPAILHOTO COCTaBa.

35. 'uppotepManbHBIE  TPOIIECC  MHUHEPAIOOOpa3oBaHUs:  O0IIasl  XapaKTePUCTHKA.
JKunpHple M pyAHbIE  MUHEpalbl  BBICOKOTEMIIEPATYpHBIX, CPEIHETEMIEPATYPHBIX H
HU3KOTEMIIEPATYPHBIX THAPOTEPMAIIbHBIX 00pa30BaHUI.

36. Metamopudeckuii  mporuecc — MUHEpaTooOpa3oBaHMs:  oOmias  XapakTepUCTHKA
mporecca. Tumbl Meramopdusma. MuHepanbHBIM coOcTaB MeTamopduueckux oOpa3oBaHMIA
3eJIeHOCIIaHIIeBOM, aM(pUOOIUTOBOM, IPaHYIMTOBON U SKJIOTUTOBOH (haruii mpeodpazoBaHUs MOPOJ
Pa3HOTro COCTaBa.
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37. Ocanounslii mpolecc MHUHepanooOpazoBaHMs: oOmas Xapakrepuctuka. [IpomgyKTs
XEMOTeHHOT'0 MHHepanooOpa3zoBaHus. MuHepasbl 30H OKUCIECHUS MEIHBIX, CBUHIIOBO-IIUHKOBBIX,
KEJE30PYAHBIX MECTOPOKIACHUN. MUHEPAIBHBIN COCTaB KOP BHIBETPUBAHMUS.

38. ArperaTthl MHMHEPAJIOB: KOHKPEUUH, OOJUTHL, CHEpPOIUTHI, CEKPELHH, MUHIAJIHHBI,
KEO/Ibl, CTAIAKTUTHI, CTAJIaTMUTHI, HATEYHbIE 00pa30BaHUsl, IEHAPUTHI, 36PHUCTBIE MACChI, JPY3bl U
Ap-.

39. ®dusnueckue cBoiicTBa MuHepanoB. OrpeaeneHue, CYIMIHOCTh M XapaKTEepUCTHUKa
KaxJoro csoictBa. bneck. llper mmHepana, moOexanoctb, upusanus. Yepra. IIpo3payHOCTb.
O6muk kpucramwioB. [lceBmomopdo3sl W uX THUMNBL JIBOWHUKKM W 3aKOHOMEPHBIC CpacTaHUS
KpUCTAJIOB MHUHEpayoB. Arperatel u ux ¢opmel. CraifHOCTh, u310M. KOBKOCTb, XpPYIKOCTb.
VY aenbHblil Bec. JlONMOJHUTENbHBIE TUAarHOCTUYECKHE CBOMCTBA: MarHUTHOCTb, PAJIUOAKTUBHOCTb,
BKYC, 3amax, IpO4Ynue CBOKCTBA.

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

41. Knaccudukanusi MUHEpPaJOB: COBPEMEHHbIE KPUTEPUU KiIacCU(UKALMU MHUHEPAJIOB,
MIPUHIUI BBIICJICHUS OCHOBHBIX KJIACCU(UKAITMOHHBIX €MHHUII (TUII, KJIACC, TOJIKIIACC, TPYIIA).

BOl'lpOCbI AJIF MIOATOTOBKH K coﬁece)mBaHmo IPpH MPOBCACHUHU IMPOBEPKU TeKyllleﬁ
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 noo0HbIe coenHeHus (00111as XapaKTepUCTHKA)

5.Kmacc cynsbuas*. Musepans: xanvkosun', apeewmum’,  eanemum, canepum,
KUHOBAPb, NUPPOMUH, HUKEIUH, NeHMIAAHOUM, XANbKONupum, OOpHUM, KOBELIUH, AYPUNUSMEHM,
peanveap, aHMuMOHUM, UCMYMUH, MOAUOOEHUM, NUPUM, MAPKAZUM, apCeHONUPUM.

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

7. Tun 3. Oxcuapl (00111as1 XapaKTepUCTHKA)

8. Kimacc oxcuner*. MuHepanmbl: Kynpum, KOPYHO, 2eMamum, UIbMeHUum, unuHemy,
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 dropuasr*. Musepaist: guoopum, Kpuonum'.

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

14. Knacc xapOoHats®*. MuUHepalbl: Kaibyum, apazonum, macHe3um, 00JI0MUM, cuoepum,
poooxposum’, cmumconum’, yepyccum, cmponyuanum’, manaxum, azypum.

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

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

17. Knacc Bonmb(pamaThl ¥ MOTHOIATh*. Munepans: gepbepum, 2iobnepum, weenum’,
nosemum’ .

18. Knacc cunukatsl (0011ast XapakTepuCcTUKa).

19. Ilogknacc cUIMKAThl € HM30JIMPOBAHHBIMH KPEMHEKHCIOPOJHBIMH TETpadapaMu™.
MHUHEpaIbl:  YupKkoH, Gopcmepum, Qasium, monas, OUCMeH, AHOALY3UM, —CULIUMAHUM',
xnopumoud’, cmaeponum, epanamel (MUPON, ATLMAHOUH, CRECCAPMUH, VEaposum, 2poccyusp,
anopaoum), cgheH.

20. Ilogkmacc cwiIMKaThl € HW30JMPOBAHHBIMU TIpynmamMu TeTpa’aApoB*. MuHepaisbl:
8e3Y8UAH, TAMNPOPULIUM, INUOOM, DEPUILI, I8OUANUM, MYPMATUH.
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21. Tlomknace LemodedHble CHIMKAThI*. MuHepambl: Ouoncud, cedenbepeum’, agzum,
arcadeum, 3eUpuH, CNOOYMeH, SHCIMAMum, Mmpemoaum, aKmuHOIUm, po2osds 0OMaHKa, 21ayKoga,
apgeedconum’, sornacmonum, podonum, acmpoduinum.

22. [logkmacc CIOMCTBIE CHUIUKATBI®. MuUHepanbl: manvk, nupoguiium, groconum,
GuomumbL, MycKoSUm, 1enudonum, epMukyium', mapeapum’, xiopumer (nemmum, KiuHoX10p,
miopunaum'), cepnenmutbl, XpUsomuibl, KAONUHUM, MOHMMOPUWIIOHUM', HOHMPOHUM.

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

24. MuHepaibHbIe accoranui. MUuHepanbHbIE aCCOIUAIINY, CBSI3aHHBIC C MarMaTHYEeCKUM
MPOIIECCOM MUHEPAI000pa3oBaHusl (MUHEPAIOTHSI KUMOEPIUTOB, METHO-HUKEIICBHIC U TUNIATHHOBBIC
pyIbl OCHOBHOTO MarMaTu3Ma W T.IL.). ACCONHMAIMM MUHEPAJIOB B TErmMarturtax. AccolManuu
MUHEpPAJIOB B KOHTaKTOBO-METACOMATHYECKHX OOpa3oBaHMSIX. MUHEpaNbl THUAPOTEPMAaIbHBIX
MECTOPOKICHHH MOJIE3HBIX UCKOMAaeMbIX. MUHEpalbl KOPBI BHIBETPUBAHUS. MHUHEPAIBI 0CaJOUHBIX
TOPHBIX IOPO. MUHEpaIbHBIC aCCOIMAIIUH, CBS3aHHBIC C METAMOP()HU3MOM TTOPOI.

25. CoBpeMEHHBIE METO/IBI UCCIICAOBAHNS MUHEPAJIOB M KPUCTAIUTUIECKOTO BEIICCTBA.

* TlpuMeuaHue: B BONPOCAX, OTMEUYCHHBIX 3BE3J0YKONH HEOOXOMUMO AaTh OOIIYI0 XapaKTECPUCTHKY Kiacca
(HO}IKHaCCﬁ) MHHEPAJIOB: KPUTCPUHU 061)6[[I/IHCHI/IH MUHEPAJIOB B KJIacC (HOZ[KJ'IaCC), XUMHYECKHUI COCTaB MHHEPAJIOB, B
TOM 4YHCJIC BXOIAIIME H30MOP(HBIC MPUMECH, OCOOCHHOCTH KPHCTAIMYCCKUX CTPYKTYp; oOmme dusnyeckue
cBOHCTBa. YKazaTh XapaKTepHble MHHeEpaibl M oOnactu uXx mnpuMmeHeHus. Oco0oe BHHUMaHHWE CIIEAYET YACIUThH
Ba)KHEUIIIUM rpynmnamMm u ceMeHuCcTBam Hopouoo6pa3y}oumx MHUHEPAJIOB — KBapuy, OJIMBUHAM, I'paHaTaM, IMMUPOKCCHaAM,
aM(I)I/I6OJ'IaM, XJIOpUTaM, CIrodaM, IMOJICBbIM 1IIIATaM, q)eHB,I[LHHaTOI/IZ[aM u ap.

1
06 sToM MHUHEpaJe HGO6XO,Z[I/IMO HUMCTb O6H.[I/Ie OpeACTaBJICHUA; OCTAJIbHBIC, BBIACICHHBIC KYpPCHBOM
MUHEPAJIbL H€O6XO,Z[I/IMO 3HATh HOZ[pO6HO.

JleMOHCTpPAlMOHHBII BAPHAHT TecTa /IS IPOBeeHHs IPOBEPKH TeKyllell ycneBaeMoCTH
Nel
1. K kakoMmy Kj1accy MUHEPAJIOB OTHOCUTCS Tpadut?
A. caMOpOJIHBbIE METAJLIIBI
b. camopoiHbIE HEMeTaITbI
B. caMopoiHbIE OTyMETaIIIbI
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 1 UBETY
b. mo Mopdonoruu KpucTaiioB u uepTe
B. no TBepaoCTH U yaenTsHOMY BECy
I'. mo cnaitHOCTH U U3TOMY

4. Kakue arperatsl HanOoJee TUIMMUYHBI I CaMOPOIHON Menn?
A. oTenpHBIE XOPOIIO 00pa30BaHHbBIE KPUCTAILITBI
b. nennputsl
B. 3emnmcTeie Macchl
I'. naneTsl

5. Kakoii MuHepas npu OKHCIEHUU MOKET 00pa30BBIBATHCS HA MOBEPXHOCTH CaMOPOJHOMN
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. Kakast criailHOCTh y caMmopoHoro cepebpa?
A. BecbMa cOBepUICHHAs
b. coBepiieHHnas
B. HecoBepiienHas
I'. orcyrcrByer

8. BrpiOepute BapuaHT, B KOTOpOM 00a MHHepaibl MPEICTaBISAIOT co00il mpumep

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

9. Kakoli THIl XUMUYECKO! CBA3U HAOIIOAAETCS y MJIATHHbBI?
A. KOBaJIGCHTHBIM HEMOJISIPHBIN
b. KOBaJICHTHBIN NOJISIPHBIN
B. nonnsIit
I'. MeTanmueckui

10. Yem 00yciIOBIICHO 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 COCTaBE€ CaMOpPOIHOIO

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

12. Kakoii Bec HauboJiee KpyImHOTo 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 TPYIIHI 30J10Ta?
A. MeTaJUIMYEeCKUM TUIIOM XUMHYECKOU CBSI3U
b. ycnoBusimu o6pa3oBanus
B. cTpykTypHBIMU ITpUMECIMHU
['. THIOM KPUCTAIIIIMYECKON CTPYKTYpPHI

16. C ynpTpaOCHOBHBIMM  MarMaTHYeCKHUMM IOPOJAaMU  TE€HETHUYECKH  CBS3aHbI
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 XMMUYECKMX 3JIE€MEHTOB, OTHOCALIMXCS K HEMeTalaM B
KPUCTAJNINYECKYIO CTPYKTYpPY MUHEPAJIOB KJIacca CaMOPOJHBIX METAJUIOB
B. 3T0 cHHOHUM CaMOPOIHBIX HEMETAJIOB
I'. cuHTeTHYEeCKUE aHAIOTU MUHEPAJIOB KJIaCCa CAMOPOAHBIX METAIUIOB

19. Jlns kakoro MuHepajia XapaKTepHbl cleayloomue cBoicTBa? JlaHHBII MHHepan
KPUCTANIU3YeTCsl B pPOMOMYECKON CHHTOHMM, OOJajaeT TBepAoCThio 1,5-2; uMeeT XenThlil LBET U
MPaKTUYECKH OECIIBETHYIO YEpPTY; PU HArpeBaHUM U3/1A€T XapaKTEepPHbIN 3amax.

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

20. Bribepute MuHEpas, KOTOPBIA  MOXET OOpa30BBIBATHCS B 30HAX BTOPUYHOTO
cynb(uaHOro odorameHus?
A. cepa
b. rpadur
B. anmas
I'. camoponHas menapb

8.1.2 OueHouyHble MaTepHAJIbI I IPOMEKYTOYHOM aTTecTanum B popme IKk3aMeHa
IlepeyeHb BONPOCOB U 3aIaHUI K IK3aMeHY

HpnMeprle BOIIPOCHI IK3AMECHAITUOHHOT 0 6I/IJ1€Ta, 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
MUHEpAJIOB B OKpyxaromeM mupe. KakoBo 3HaueHHMEe MUHEPAJIOrMU JUIsl MPOMBIIIJIEHHOCTH U
9KOHOMMKH. CBSI3b MUHEPAJIOTUH C IPYTUMU HAYKaMu?

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

4. B yeM 3aKir04yaeTcs NPUHLMM TUIOTHEMIEH ynakoBku? Kakue TUIIbI MyCTOT BCTPEYAIOTCS
B IUIOTHEWIIMX YynakoBkax? Uro Takoe KoopAuHALMOHHOE uucio? Kakum KoopauHalMOHHBIM
YHCIIOM O0JIaJIaIOT YIieposa B CTPYKType KapOoOHATOB, KpeMHUN B CTPYKType cuinukaroB? 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 KPUCTAJUIMUECKOM CTPYKTYPE MUHEPAJIOB.

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

7. daiite ompeneneHue TepMUHYy «u3oMopdusm». Kakue ¢akTtopel  crOCOOCTBYIOT
OCYIIECTBICHHUIO H30Mop¢hu3Ma. Ha Kakux KpUTEpHsIX OCHOBAHBI BBIICJICHNE THIIOB U30MOppu3ma’?
[IpuBeauTe mpuMepbl COBEPIICHHOTO M HECOBEPUICHHOIO, BYXaTOMHOIO (IBYX3JIEMEHTHOIO) U
MHOT'02TOMHOTO (MHOTO3JIEMEHTHOT0), H30BAJCHTHOTO ¥ T€TEPOBAJICHTHOTO U30MOpPH3MA.

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

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

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

11. ChopmynupyiiTe mpencTaBieHHs O PACHPOCTPAHEHHOCTH XUMUYECKUX DIIEMEHTOB B
3eMHON Kope. OxapakTepusyiTe paclpeneiaeHUe TJIaBHBIX IOPOA000pa3yloIIUX 3JIEMEHTOB B
MUHepaliax u mnopoaax jutocdepsl. [Ipumeps nuddepeHuuanum XUMUYECKUX SJIEMEHTOB MPH
re0J0rM4eCKHUX Mpoleccax.

12. JlaiiTe 0011yI0 XapaKTEPUCTUKY MPOILECCHl MUHEPATI000pa30BaHUsI.

13. OxapakrepusyiiTe MarMaTH4ecKHil mporecc MuHepanooOpa3zoBaHus. OobimacTu
Marmoresepanuu. IIponecchbl, cOpOBOXAAONMINE IBOJIIOLMIO MarMbl: JIMKBALUs, KOHTAMHHAIVs,
CMEIlIEHue  Marwm, KpUCTAINIM3allMOHHAass M TpaBUTalMOHHas  auddepeHuams.
ITocnenoBarenbHOCTh KPUCTAUIN3ALMA MUHEPAIOB U3 MarMaTHYECKOI0 pacIulaBa: 3BOJIOLNOHHbBIE
psnel bosyHa.

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

15. CkapHbl 1 rpeii3eHbl: 0COOEHHOCTH TPOUCXOXKIEHUS U MUHEPAIbHOI'O COCTaBA.

16. T'unporepMalibHBlii  MpolLiecC  MHHEpaooOpa3oBaHMs:  O0IIAs  XapaKTepUCTHKA.
XKunbHble W pynHble  MHUHEpalbl  BBICOKOTEMIIEPAaTypHBIX, CpEIHETEMIEPATypHbIX U
HU3KOTEMIIEPATYpPHBIX THIPOTEPMAIbHBIX 00pa30BaHUM.

17. Metamopduueckuid  mporiecc  MUHEpasiooOpa3oBaHHs:  00masgs  XapaKTePUCTHUKA
nporecca. Tumbl Meramopdusma. MuHepanbHbII cocTaB MeTaMop(UYecKHX 00pazoBaHUN
3€JICHOCIAaHIEBOH, aM(DUOOTUTOBOM, TPAaHYIUTOBOM M SKJIOTUTOBOM (partuii mpeoOpa3zoBaHUs TOPOT
pa3HOro COCTaBa.

18. Ocanmounblii mpolecc MHHepanooOpa3oBaHHs: o0mias XapakrtepucTtuka. [IpogykTbr
XEMOTE€HHOI'0 MHHepaioo0pa3oBaHus. MHUHeEpasbl 30H OKUCIEHUS MEIHBIX, CBUHIIOBO-IIMHKOBBIX,
KEJEe30PYAHBIX MECTOPOXKACHUN. MUHEPATIBHBIN COCTaB KOP BHIBETPUBAHMSL.

19. IlpuHIUIIBI MAKPOCKOIMYECKON TUarHOCTUKA MUHEPAJIOB.

OO6MHK KpUCTAUIOB MUHEPAJIOB KaK BaKHEHIIIEe TUarHOCTHIECKOE CBOMCTBO.

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

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

23. CoBpeMEHHbBIE METO/1bl UCCIIETOBAHNS MUHEPAIIOB.

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

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

1. Tun 1. Camoponubie sieMeHThl. JlaiiTe O0OIIyI0 XapaKTepUCTUKY THIIA, MPUBEAUTE
BaKHEHIIMe MHUHEpadbl THUIA W ONUIIUTE MX JUArHOCTHMYECKHWE CBOMCTBA, OCOOEHHOCTHU
MIPOUCXOXKIACHUS U IPAKTHUECKOTO 3HAYCHHSI.

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

3. Kimacc Hemeramer*. MUHEpaNbl: cepa, epagum, aimas.

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

5. Knacc cynsbuasr*. MuHepanst: xaiskosun', 2anenum, canepum, Kunogapb, nuppomu,
HUKeIUH, NeHMAAHOUMm, XANbKONUpum, OOpHUM, KOBELIUH, AYPUNUSMEHM, peanveap, CMuOHUm,
BUCMYMUH, MOTUOOEHUM, RUPUM, MAPKAZUM, APCEHONUPUM.

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

7. Tun 3. Oxcuapl (001as XapaKTepUCTHKA)

8. Kimacc oxcumer*. MuHepanbl: Kynpum, KOPYHO, 2eMamum, UIbMeHUum, UNUHelb,
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®*. MuUHeEpalbl: Kaibyum, apazonum, mazuesum, O0JOMUm, cuoepum,
poooxposum’, cuumconum’, yepyccum, cmponyuanum’, manaxum, azypum.

15. Kiace cynbdatsr*. MuHepanbl: GapuT, LENECTHH , aHITIE3HT ', aHTHAPHUT, THIIC, IPO3UT .

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

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

18. Knacc cunukaTsl (00111ast XapaKTepPUCTHKA).

19. Ilogknacc cuaMKaThl C HM30JMPOBAHHBIMM KPEMHEKHCIOPOJHBIMH TETpadpaMu™.
Munepansl:  yupxon, Gopcmepum, ¢asnium, monasz, OUCMEH, aHOALY3UM, cwmwwaﬂuml,
xropumoud’, cmaeponum, epanamel (RUPON, ATLMAHOUH, CRECCAPMUH, YEaposum, 2poccylsp,
anopaoum), mumanum (cghen,).

20. Ilogkmacc cwiIMKaThl € HW30JMPOBAHHBIMU TIpylnmamMu TeTpa’aApoB®. MuHepaisbl:
8€3Y8UAH, TAMNPODULIUM, INUOOM, OEPUTLT, IBOUATUM, MYPMATUHDL.

21. Hoxkimacc [emodYedHble CHIMKATB*. MuHepambl: Ouoncud, cedenbepeum’, aszum,
arcaoeum, 2UpPUH, CHOOYMEH, SHCMAMUm, Mmpemoaum, aKmMUHOIUM, po2oeas 0OMaHKa, 21ayKo@at,
appeedconum’, sornacmornum, podonum, acmpoduinum.

22. Tlopkyacc CIIOMCTBIE CHUJIMKATBI®*. MuHepansl: manvk, nupoguiium, ¢roconum,
Guomum, MycKoum, 1enudoIum, XAopumvl (NEHHUH, KIUHOXIOP, MIOPUHSUM'), cepnenmunbl,
XpU30MUNbL, KAOAUHUM, MOHMMOPUIOHUM , HOHIMPOHUM.
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23. Ilogkmacc KapKacHBIE AalFOMOCWIMKATBI®. MUHEpANbl: niacuokiasel (paod aiboum-
ONUCOKNIA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUNT), MUKPOKJIUH, OpmMoKIa3, canudun’,
anopmoxias’, cxanonumer (mapuonum, meiionum), netiyum’, negerun, codanum’, azypum,
KaHKpuHuml, yeoaumol (Wabazum, HAMpoIUm, 2eUlaHOUm, CmuibOUm).

24. MuHepaibHbIe accolanui. MUHepanbHbIE aCCOIMAIINY, CBSI3aHHBIC C MarMaTHUYECKUM
MPOIIECCOM MUHEPAIO00pa30BaHusl (MUHEPAIOTHSI KUMOEPIUTOB, METHO-HUKEJICBBIC U TNIATHHOBBIC
pyIbl OCHOBHOTO MarMaTu3Ma W T.IL.). ACCONHMAIlMM MUHEPAJIOB B MErmMarturtax. Accoluanuu
MUHEpPAJIOB B KOHTaKTOBO-METACOMATHYECKMX OOpa3oBaHMSIX. MMUHEpaibl TUAPOTEPMAaTbHBIX
MECTOPOKICHHH MOJIE3HBIX UCKOMAaeMbIX. MUHEpalbl KOPBI BHIBETPUBAHUS. MHUHEPAIBI 0CaJOUHBIX

T'OPHBIX IIOPOJ. MI/IHepaJ'II)HBIe acconuanmu, CBA3aHHBIC C MeTaMOp(bI/ISMOM mopona.

*[IpuMeyaHue: B BOIPOCAaX, OTMEYCHHBIX 3BE3I0YKOH HEOOXOOMMO IaTh OOIIYH0 XapaKTepHUCTHKY Kiacca
(moxkIacca) MUHEPAIOB: KpUTEPHUH 0O0BEINHEHNS MHHEPAJIOB B KJIacC (TIOAKIIACC), XUMHYECKUI COCTaB MUHEPAJIOB, B
TOM 4YHCJE BXOJISIIHE H30MOP(HBIE TPUMECH, OCOOCHHOCTH KPHCTAILIMYECKUX CTPYKTYp; oOmmue (Gu3udecKne
cBOifcTBa. YKa3aTh XapakTepHble MHHEpansl W 00JacTH WX HpuMeHeHHs. Ocoboe BHHUMaHHE CIeAyeT YIEIUTb
B)XHEHIINM IpyIIaM U ceMeHCTBaM IOpOA000pa3yIOIIMX MHUHEPAIOB — KBaplly, OJIMBHHAM, FPaHaTaM, IIMPOKCEHAM,
am¢udoIam, XJIOpUTaM, CIIFOAaM, TIOJIEBBIM IIIaTaM, (ebIIIaTonAaM 1 Ip.

1
06 smom MmuHepanre HeobOXO0UMO umemb 00wue NPeOCmasieHus;, OCMAIbHble, BGblOCIeHHbLE
KYPCUBOM MUHEPATbI HEOOXOOUMO 3HAMb HOOPOOHO.

IIpnMepHbIe 3aJaHNS IK3aMeHAIIMOHHOI0 OMJIeTa, BbISIBJISIOIIME CTelleHb
c()OPMHPOBAHHOCTH KOMIETEHIIHH N0 JECKPUIITOPY «BJIAAETh»

brnok sx3aMeHalioHHOro OuseTa, BhIABISIOIINE CTENEeHb C(POPMUPOBAHHOCTH KOMITETEHLIUU
M0 JIECKPUITOPY «BIAJAETHh» IPEACTABIAIOT COOOW NpPaKTUYECKHE 3aJaHWE HaIpaBICHHBIC Ha
OIpeJIeJIeHUEe BaKHEHIIUX IMOPOA000pa3yIOIIUX M PYyIHBIX MHHEPAJIOB B MPEJOCTaBIECHHOM
(9K3aMEHAIIMOHHOM) 00pas3le 1O BBIABICHHBIM W  YCTAaHOBJICHHBIM MAaKpOCKOITMYECKUM
JMAarHOCTUYECKUM CBOMCTBAM, a TAK)KE YCTAaHOBJIEHUM CIIOCOOHOCTH CTY/IEHTA JIeaTh 3aKJIIOUCHHE
0 reHe3nce oOpa3la Ha OCHOBE BBIABICHHONH MHHEpalbHOW acconumanuu. 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), papgpopoBas i1acTHHKA.

[lepeyeHbp OCHOBHBIX MOPOMOOOPA3YIOMIMX © PYIHBIX MHHEpPAIOB, BXOISAIMUX B
9K3aMEHallMOHHbIE 00pa3lbl, KOTOpble HEOOXOAMMO YMETh OIpeNeNaTh (JIU00 YCTaHaBIMBATH
MPUHAIISKHOCTh MHHEpajla K TPYIE, €CIIM HEBO3MOXKHO 10 MaKpOCKOMHUYECKHM CBOMCTBaM
YCTaHOBUTH KOHKPETHBII MUHEpal U TpeOyroTcs 1abopaTOpHbIe METObI HCCIEI0OBAHNSA):

1. Menn
. 3o10TO
. Cepebpo
. Cepa
. I'padur
. XalIbKO3UH
. 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 HaXOKICHUS B CKPBHITOKPHCTAIUIMYECKUX arperarax, CMEIIaHHBIX C
OPYTUMU THUIPOKCHJIAMHU allFOMUHHUS B OOKCHUTaX — YKa3bIBae€TCsS BEPOATHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasie)

33. bémut (B ciydae HaXOXACHUS B CKPBHITOKPUCTAINIMYECKHX arperarax, CMEIIaHHBIX C
JIPYTUMH THIPOKCHJIAMH QTIOMHHHS B OOKCHTaX — YKa3bIBA€TCS BEPOSTHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasIie)

34. lnactiop (B cilydae HaXOXJACHHUS B CKPHITOKPHUCTAJUIMUYECKUX 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! (cimopl H30MOP(HOTO psAla 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

“ane’

MHWHOBPHAYKH POCCHUHA
(enepasibHOE rocyaapcTBeHHOE 0I01KeTHOE
o0pa3oBaTe/IbHOE YUpeskIeHHe BhIcIIero 00pa3oBaHus
«MpKyTCcKHil rOCyAapCTBEHHbIN YHHBEPCHTET»
(®I'bOY BO «1TI'Y»)
I'eostornueckmii paxkyabTer

BUWIET JJ151 DK3AMEHA Ne 1
Hucuumnmna: « MuHepagorus»

Cneumnansrocts 21.05.02 IIpuknagnas reosnorust, cnenuanuzanus «['eonorus HeTH U raza»

1. Jlaiite onpeneneHne TepMUHYy «u30MOopdu3m». OXapakTepu3ylTe BaKHCHUIINE YCIOBHUS
ocymecTBieHus: u3omoppusMa. [lo KakuM KpUTEpUsM BBIICISIOTCS THUIBI H30MOPQHU3MA.
[IpuBenuTe NpUMEpBI.

2. OxapaxTepusyinre HOJIKJIacc KapKacHbIX AJIFOMOCHJIMKATOB. Otpa3zure
KJ1acCU()MKALMOHHOE TTOJIOKEHHE, BAKHEHUIINE MUHEpabl Hojkiacca. Onummre 0cOOEHHOCTH MX
XMMHYECKOTO COCTaBa, KPUCTAJUIMYECKOH CTPYKTYpPBI, MOP(OJOTMH KPUCTAIJIOB M arperaros,
(U3NIEeCKUX CBOMCTB, TeHEe3Mca U 001acTe MPUMEHEHHS.

3. Onuummre W YCTaHOBUTE JIUArHOCTUYECKHUE CBOMCTBAa MuUHepanoB B oOpasue. Ha
OCHOBAHHWU BBISIBJICHHBIX XapaKTEPUCTHUK (CBOMCTB) MUHEPAJIOB OINPEACIUTEe MUHEPAJIBl B 00pasie
U J1aiiTe 3aKJIF0YCHHE O ero reHe3uce.

W.o. 3aBenyromiero kadeapoi k.-T.-M.H. C.A. Cacum
(moxmnuck)
« » 202 .
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PaszpadoTunk:

3aB. kadeapoii N0JIEe3HBIX HCKOIIAEMBIX, ﬁﬂ
_‘I p
I€0OXHUMHH, MUHEPAIOTHH U I1eTporpauu (/[/‘/)

KaHZI. T€0JI.-MHHEPAT. HayK, TOICHT C.A. Cacum

[Iporpamma cocTaBieHa B cooTBeTcTBUHM ¢ TpeboBaHuaAmu @OI'OC BO 1o crennaibHOCTH
21.05.02 IlpuknaaHas reojorus, yreep:JeHHoro npukazom Ne953 MunoOpHayku Poceun ot
12.08.2020 1.

[Tporpamma paccMOTpeHa Ha 3aceJaHUM Ka(epbl IOJIE3HBIX HCKOIAEMBIX, I'€OXHMUM,
MHUHEPAIOTHH U IeTporpaduu.

[Tporokon Ne 8 ot «11» mapra 2024 1.

3aB. Kadeapoii (M C.A. Cacum

Hacmosiyas npocpaviva, ne mosxcem 6vimb eocnpouszeéedena Hu 6 Kakoili gopwe Oes

nPeBAPUMETbHO2O NUCLMEHHO20 PA3Pellet s Kaghedpwi-pazpaboniika npospammel.
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