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|. EJIM M1 3AJJAYY JUCHUILIMHBI (MOIY.JIS):

Hear aucommiauHbl: chopMupoBaTh Yy OOyYarONIMXCS COBPEMEHHBIE 0a30BBIC
MPEJICTABICHUS. O MUHEpadaX M WX KIACCU(PHUKAINU, CTPOCHUU M COCTaBe, I€HE3UCe, METOIax
uAeHTU(DUKAIIMY, TPUKIATHOM M HAyYHOM 3HAYEHUU JIs PEIIeHHUs 3a7ad MpogecCHOHATbHON
JESTEIILHOCTH.

3agaun:

v/ 110Ka3aTh poJib ¥ MECTO MUHEPAJIOTHH B F€0JOIHYECKOM IUKIIE HAYK;

v’ 3aJI0’KUTh OCHOBBI COBPEMEHHBIX TTOJIOKEHHI TEOPETHUECKOW MUHEPATIOTHH;

v OCBCTUTH MPUHIIUIIBL COBpeMeHHOﬁ CUCTCMATUKN MUHCPAJIOB U IOKAa3aTb €€ OCHOBHBLIC
XapaKTepUCTUKU;

v HAay4YUTb JUArHOCTHUPOBATH MHHCPAJIbI IIO0 KOMIUICKCY BbIABJICHHBIX (1)I/I3I/I‘ICCKI/IX,
MOP(}OIOrHUECKUX U TeHETUUECKUX XapaKTEPUCTHUK;

v HAay4YUTb HCIIOJIb30BATh NPUPOJHBIC MUHCPAJIBbHBIC aCCOIUAlIUN IJII YCTAHOBJICHUSA HX
reHes3uca.

Il. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

VYyuebnas aucuurummaa (Moaysb) «MUHEpaIorus» OTHOCUTCA K 00s3aTeIbHONM YaCTH.

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

[lepeueHs mOCIEAYIOMUX YYeOHBIX TUCHUIUIMH, IJII KOTOPBIX HEOOXOIWMBI 3HAHUS,
YMEHHsI WM HaBbIKM, (GOpMUpYeMble ITaHHOW y4yeOHOW AMCHMILTUHOW: «[lempoecpagusy,
«/lumonoeusay, «Memoovl Ouacnocmuku Mmunepanosy, «leonocus OpacoOYeHHLIX U YBEMHBIX
kamuetl Bocmounoii Cubupuy, «Obwas ceoxumusiy.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI
[Ipomecc ocBOCHUS TUCIUIUIMHBI HANIPaBJICH Ha (DOPMHUPOBAHKE AJIEMEHTOB CIIEAYIONUX
kommereHnui B cootBeTcTBUM ¢ PI'OC BO m OII BO mo paHHOW cHEMUAIBHOCTH
crenuanu3anun  «l'eomornyeckass CheMKa, MOUCKM M pa3Belka MECTOPOXKICHUN TBEPIbIX
MTOJIE3HBIX NCKOIIAEMBIX):



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

Komnerenunus

Nuaukaropsl
KOMIIeTeHIINH

Pe3ysabTarsl 00y4yeHnus

OIIK-13

CriocobeH n3y4arb U
aHaJIM3UPOBATH
BCIIICCTBEHHELIM COCTaB
TOPHBIX MOPOJI U PYI U
reo0JIOTO-TIPOMBIIIICHHBIE
1 T€HETUYECKHUE THIIBI
MECTOPOKIACHUI
ITOJIE3HBIX MCKOIIaeMBIX
MIPH PEIIEHUH 3a/1a4 110
palMOHAIBHOMY U

KOMITJICKCHOMY OCBOCHHIO

MUHEPATBHO-CHIPEBOI
0a3sl

NJIKork-13.1
Hcnonb3yer
COBPEMEHHBIE METO/IbI
W3Y4YCHUS
BEILIECTBEHHOT'O COCTaBa
TOPHBIX MOPOJ U Py

3HaTh: OCHOBHBIE
MUHEPAJIOTUU u
opo1000pa3yroime u pyIHbIE
MUHEpaJIbI u ux CBOICTBA;
OCOOCHHOCTH XMUMHYECKOT'O COCTaBa H
CTpOCHHS BaXHEHUIIINX
OPOI000Pa3YIOLIUX u PYIHBIX
MUHEPAJIOB TUIS MOHUMAHUS
KOHCTUTYIIMM  MHHEPAIOB M  UX
IPOSIBJICHUSI B CBOMCTBaX MHHEPAJIOB;
TJIaBHBIC COBpPEMEHHBIC METO/IbI
UCCIIEJIOBaHHSI MUHEPAJIOB

TMOHATHUS
Ba)KHEUIIINE

YMmerhb: OonpeaAcsiTb W OIIMCHIBATH
MHHCPAJIbI, YCTaHAaBJINBATb
MHUHCPAJIOTHUYCCKUC acconraluu Ipu
IMPOBCACHUHU I'COJIOTHUUCCKUX pa60T

Baagerb:  OCHOBHBIMH
MaKpOCKOITUYECKON
MHUHEPAJIOB 10
MOP(OJOTHUECKUX |
CBOMCTB

IprUeMaMH
JTMarHOCTHKHU
KOMILIEKCY
bu3IeCKuX

N/IKork13.2

[IpoBoauT onucanue n
KJaccuuuupyer
TOPHBIE MTOPOJIBI U PY/IBI,
B TOM YHCJIE
UICHTUQUIHUPYET
MUHEpaJIbl U TOPHbIE
MOPOJIbI U
YCTaHABJIMBAET
B3aMMOCBS3b C UX
BELIECTBEHHBIM
COCTaBOM.

3HATB: NPUHLUIIBI COBPEMEHHBIX
MHUHEpAJIOTHYECKUX  KiIaccuuKanuii,
O0COOEHHOCTH XHMMUYECKOTO COCTaBa,
CTpOoe€HUsT U (PU3MYECKHX CBOMCTB
BOKHEHIINX MNOpPOA000Opa3yoIUX U
PYIHBIX MHUHEPAJIOB;

YMerb: yCTaHABIMBATH B3aMMOCBS3b
MEXIY KOHCTUTYLMEH U
MOP(OJIOTHYECKUMU U (PU3HUECKUMU
CBOWMCTBAMHM MHHEPAIOB;, HAa OCHOBE
KOMIUJIEKCHOTO W3yYCHUS
MaKpPOCKOITUYECKUX CBOWCTB
MHHEPAJIOB U WX B3aWMMOOTHOIIECHHI

JenaTb  BBIBOABI 00  YCIOBUSX
o0Opa30BaHMsI MUHEPAJIOB,;
Baaners: HaBBIKAMU MIOJIEBOTO

OIPECACIICHNA U OITMCAaHHUA MUHEPAJIOB U
MHHCPAJIBbHBIX accounaum”{;

OCHOBHBIMH prueMaMu
MﬂKpOCKOHH‘IeCKOﬁ JUArHOCTUKHN
MHHEPAJIOB o KOMIUIEKCY
MOPQOJIOTHYECKUX U (pU3WYecKux
CBOMCTB.




IV.COOEP KAHUE U CTPYKTYPA JTUCHUIIJIUHBI (MOAYJIS)
O0beM TUCHUILIMHBI COCTABIISAET 4 3a4eTHBIC €AUHULIBI, YTO COOTBETCTBYET 144 akajeMUUYECKUM YacaM, B TOM YHCIIe S 4aca Ha HK3aMeH.
dopma MPOMEKYTOUHOM ATTECTALUH: IK3IAMEH.

4.1 CopepxxaHue OMCUUIIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHeM BH/JIOB Y4eOHBIX 3aHAATHI M OTBeJIEHHOr0 HAa HMX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Buasbl yuedHoii paborsl,
BKJIIOYAsl CAMOCTOSITEJIbHYI0 PadoTy 00y4yaronuxcs,
MNPAKTUYCCKYIO IIOATOTOBKY M TPYAOEMKOCTH
5 (B yacax)
K »
g E DopmbI
- 32 = TEeKyLiero
= § E g KonTakTHas pa6oTa npenogaBartes ¢ S KOHTpPOJIsA
Ne 3 = g 3 o0yuaommuMucs 8 ycneBaeMocCTH;
Pazgen qpucnMniauHbl/TeMa s ° 8 S
n/H 5 S S g 5 dpopma
o 2 | = H = TPOMe:KyTOUHOI
E E 5 aTrTecTaluu
22} E =
= = Cemunapckue/ g
= npakrudeckne/ | Koncyun- 5
Jleknuu 3
JadopaTopHble Taluu =
]
3aHATHUA &)
Pa3nen 1. Beenenue B TUCIUILIAHY. .
1 A A\ y 45 0,5 4 YCTHBIHN OIIPOC
2 Pa3nen 2. KoncTuTynysi MUHEpAJIOB. 9,5 1,5 8 YCTHBIH OITPOC
Pa3nen 2. JIluarHoctuyeckue cBOWCTBa MUHEPAJIOB.
3 CoBpeMEHHBIE METOIBI MUHEPATIOTMYECKUX ’i 12,0 1 1 10 YCTHBIH OIIPOC
WCCJICIOBAHUM. o
Pazpnen 3. I'ene3uc munepanos. PacripocTpaHeHHOCTh © N
4 A THHCp pocTp =1 13,0 1 12 YCTHBIH OIpoC
MHHEPAJIOB B 36MHOM KOPE Y MAHTHUU. m
Paznen 4. Knaccudukaius 1 HOMEHKIJIaTypa N
5 A Puica P 6,5 0,5 6 YCTHBIH OIIpocC
MHHEPAJIOB.
6 Paznen 4. Tun 1. Camopoiabie 9.0 05 05 8 cobeceoBaHue
3JIEMEHTBI U HHTEPMETAJUTMYECKUE COCTMHEHUS. ! ! ! / TECTUPOBAHUE




7 Paznen 4. Tun 2. Cynbdumasl, cynbhocoian u uM 105 1 15 8 cobecenoBanue
MOJI00HBIE COCTUHEHUS. ' ' |/ TecTupoBaHue
cobecenoBanue
8 Pasgen 4. Tun 3. 'anonaHele COETUHEHN. 5,0 0,5 0,5 4 -
/ TECTHPOBAHUE
cobecenoBanue
9 | Pasgen 4. Tun 4. Oxcupi. 10,5 1 1,5 8 A
/ TECTHPOBAHUE
cobecenoBanue
10 Paznen 4. Tun 5. Kucnopoaneie conu. 46,5 2,5 4 42 -
/ TecTupoBaHue
Paznen 5. MunepanbHbIi COCTaB 3€MHOM KOPBI.
11 Accouuanyy MUHEPAJIOB B TOPHBIX MOPOJAX U PYAHBIX 10,0 1 9 YCTHBIH OIIpOC
MECTOPOXKICHUSX.
IK3aMeH
Bcero 144 10 10 119 ’
5 yacoB
4.2 Tl;ian BHeayIMTOPHOM CaAMOCTOATEILHOMH Pad0ThHI 00y4AIOIIMXCS 10 TUCHHUIJINHE
CamocTosiTeJibHasi padoTa 00y4arouuxcst
- =
E2p =
a = E 5 YuyeoHo-
= E z < E METOAUYEeCcKoe
3 . s - Z| &~ | Ouenounoe
S Hassanue pasjeina, TemMbl Bua camocTosiTeIbHOM EZE| 2¢ CpercTBO odecreuenue
[ L : L [V}
o padoTnl 2EL| 2Z CaMOCTOSITEILHOM
= 9 = ] padoThI
5 o 2
4 > = =
a o1\ C‘%
%2
)
Paznen 1.BBenenue B TUCHUIUIMHY. Pabora ¢ mureparypoii, paszen Va,
COCTaBJICHUE KOHCITEKTa C . Nel,2
L | 24-25 4 YCTHBIH ompoc
= BBIJICICHUEM OTIpe/IeIeHU I pa3zen VO,
g TEPMUHOB Nel
% Paznen 2. KoHCTUTYIIMS MHHEPAJIOB. Pabota ¢ uTeparypoi, paszen Va,
COCTAaBJICHHE KOHCIIEKTA C . Nel,2
L | 25-26 8 YCTHBIU OIIPOC
BBIJICICHUEM OTIpe/IeIeHU I pa3zen VO,
TEPMHUHOB Nel,2,3.4




CamocrosiTe1bHast padoTa 00y4Yalonuxcs

e
S22 =
a = | 5 YuebHo-
& E Z - E Ouenoumoe METOAUYeCcKoe
- ~
S HasBanue pasiena, TeMbl Bux camocrosTeIbHOM g z g ) g CPeICTBO obecrevyeHune
3 paboThbl Z = i 25 P CaMOCTOSITebHOIi
= 2 E g padoTsI
=2 5
2 S ~
o= 2
>
Paznen 2. [luarnoctudeckue cBoiicTBa MuHepanoB. COBpeMEHHBIE Pa6ota ¢ mmreparypoii,
METObl MUHEPAJIOTHYECKUX UCCIICAOBAHUIA. COCTAaBJIICHHC KOHCICKTA C | 5/ 56 10 |ycTHblit ompoc paszen Va,
BBIJICTICHUEM OTIpe/IeICHU I Nel,2,4
TEPMHUHOB
Paznen 3.I'ene3uc munepanoB. PacipocTpaHeHHOCTh MUHEPAJIOB B Pabota ¢ mutepatypot, paszen Va,
3eMHOI KOpE M MAHTHH. COCTaBJICHUE KOHCIIEKTa cv 26-28 12 VCTHBIH Ompoc Nel,2
BBIJICTICHUEM OIPE/ICIICHUI paszzen VO,
TEPMHUHOB Nel,2,3.4
Paznen 4. Knaccudukaius 1 HOMEHKIATypa MUHEPAJIOB. Pabora c mreparypoi,
COCTaBJIEHHE KOHCIIEKTA C . pasznen Va
~ | 28-29 6 '
BBIJICIICHUEM OTIpE/ICIICHUH YCTHBIN OTIPOC Nel,2,4
TEPMHUHOB
= |Pasnmen 4. CamopoaHbIe PaGota ¢ mmreparypoii,
S |2JIEMEHTBI U MHTEPMETATUINYECKHE COETUHEHMUSL. COCTaBIIeHNE TabIHLL
° JIMArHOCTUYECKMX CBOUCTB
m MMHEDPAIIOB, COCTABIEHHE
KOHCIIEKTOB, 3ayUNBaHUE
KIIaCCU(PUKAITUOHHON 29-30 8 cobecenoBanue pasnen Va,
HpPUHAIEKHOCTH / TecTUpOBaHHE Nel,2,4

I/ISy‘IaeMI)IX MI/IHepaHOB, ux
XUMHUYECKHUX GOpMYII,
JUATrHOCTUYCCKUX CBOﬁCTB,
0COOCHHOCTEH reHesrca u
obacteil mpuMeHeHH s




Cemectp

CamocrosiTe1bHast padoTa 00y4Yalonuxcs

=
2y =
ESZ| § Vue6Ho-
§ EZ g i - Ouenoumoe METOIUYECKOe
Ha3zBaHue pa3zeiia, TeMbl Buja camocTosiTe1bHOM = E 2 ) CpencTBO obecrieueHue
paboThI E = i E Z €aMOCTOATEIbHOM
E ﬂi E § padoTsI
s2%| ®
Paznen 4. Cynbduasl, Cyabhocony U UM T0I00HBIC COSTUHEHUS. Pa6ota ¢ mmreparypoii,
COCTaBJICHUE TAOJINI]
JINarHOCTUYECKUX CBOMCTB
MHUHEPAJIOB, COCTABJICHUE
KOHCIIEKTOB, 3ay4YHBaHHE
KIacCu(UKAITHOHHON 29-30 8 cobecenoBanne pasnen Va,
HpUHAIEKHOCTH / TecTHpOBaHHE Nel,2,4
H3y4aeMbIX MHHEPAIIOB, UX
XUMHUYECKHX HOpMyIL,
JINarHOCTHYECKHUX CBOUCTB,
0COOCHHOCTEH reHe3nca u
obacteil MpUMeHEHHs
Paznen 4. 'anouHpie COeTMHEHMS. Pabora ¢ mureparypoii,
COCTaBJIeHUE Ta0IUI]
JINarHOCTUYECKUX CBOMCTB
MHHEPAJIOB, COCTABJICHHE
KOHCIIEKTOB, 3ay4YHBaHKE
KIIaCCU(PUKAITUOHHON 30-31 4 cobecenoBanue pasnen Va,
HpPUHAIEKHOCTH / TecTUpOBaHHE Nel,2,4

I/ISy‘IaeMI)IX MI/IHepaHOB, ux
XUMHYECKHX POPMYIL,
JIMarHOCTUYECKUX CBOMCTB,
0CcoOeHHOCTEH TeHe3nca u
obacteil mpuMeHeHHs




CamocrosiTe1bHast padoTa 00y4Yalonuxcs

=
E22| B
N ESZ| § Vue6Ho-
= EZ g z METOIUYECKOe
g Ha3panue pa3snena, Tembl Buna camocrosiTeJbHOMI e % E g5 Ouenotnoe obecneyeHue
S pasneina, A CAMOCTOSATETHHO E X = 22 CpelCcTBO .
3 padoThI 2= i 25 €caMOCTOSITEIbHOI
5 ﬂi 2 § padoTsI
2oE| =
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Pasznen 4. Oxkcunsl. Pabora ¢ nurepaTtypoi,
COCTaBJICHUE TAOJINI]
JINarHOCTUYECKUX CBOMCTB
MHUHEPAJIOB, COCTABJICHUE
KOHCIIEKTOB, 3ay4YHBaHHE
KIacCu(UKAITHOHHON 30-31 8 cobecenoBanne pasnen Va,
HpUHAIEKHOCTH / TecTHpOBaHHE Nel,2,4
H3y4aeMbIX MHHEPAIIOB, UX
XUMHUYECKHX HOpMyIL,
JINarHOCTHYECKHUX CBOUCTB,
0COOCHHOCTEH reHe3nca u
obacteil MpUMeHEHHs
Pabora ¢ nurepaTtypoi,
COCTaBJIeHUE Ta0IUI]
JINarHOCTUYECKUX CBOMCTB
MHHEPAJIOB, COCTABJICHHE
KOHCIIEKTOB, 3ay4HBaHHE
Passten 4. KHCIOpOHbie COMH. KIIaCCU(PUKAITUOHHON 32-36 42 cobecenoBanue pasnen Va,
HpPUHAIEKHOCTH / TecTUpOBaHHE Nel,2,4
N3y4a€MbIX MUHEPAJIOB, UX
XUMHUYECKHX (HOpMYIL,
JINarHOCTHYECKHUX CBOUCTB,
0CcOOEHHOCTEH rene3nca u
o0yacTeil mpUMEHEeHUS
Pabota c nuTeparypoi, paszen Va,
Pa3znen 5. MuHepanbHbIN cOCTaB 3eMHOM KOPBI. Accolnanuu COCTABIICHHE KOHCIIEKTA C | a5 oo 9 CTHBI OIPOC Nel,2,4
MHHEPAIOB B TOPHBIX MOPOJAX M PYAHBIX MECTOPOXKACHUAX. BBIJIC/ICHUEM ONPE/CIICHAN Y P paszaen VO,
TEPMHUHOB Nel,2,3.4
O6muii 00beEM CaMOCTOSTEIHHONM PAOOTHI O AUCIHILTHHE (Yac) 119 |




4.3 Copep:xaHnue y4eGHOro MaTepuasia

Paznen 1. BBenenue B qUCHUIUIMHY.

1.1. Beenmenme. Kpartkuii 0030p ¢yHAaMEHTANBbHOW OTEYECTBEHHOW M 3apyOeXHOM
auTeparypsl 1o kypey. Kpatkuit 0030p 351€eKTpOHHBIX PECYpCOB, BKIIIOYas MUHEpaloruyeckue 0aspl
nanHbIX. CoBpeMeHHasi MHHEPAJIOTHs KaK HayKa, ee coaepikaHue u 3ajgauu. [lonsatue o MuHepae.
OcCHOBHBIE 3Tanbl UCTOPUU Pa3BUTHUsS MHUHEpaJoruu. CBsi3b MUHEPAIOTMU C JPYTMMHU HayKaMHu.
OcHOBHBIC HAIPaBICHHUS B COBPEMEHHOW MHUHepasoruu. HaydHoe W mpakTHUeckoe 3HAa4YCHHE
COBPEMEHHOM MUHEPAJIOTUH.

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

2.1. KoHnctutynus MuHepanoB. THUIIBI XUMUYECKOM CBSI3M B MUHEpalaX. ATOMHbIE U HOHHBIE
panuycel. KoopauHAMOHHBIE YKCIa U KOOPIMHALMOHHBIE MHOTOTpaHHUKU. M3omopdusm. Tursl
n3oMopHbIX 3aMmerieHuil. CTpykTypHOe ymnopsaodeHue. TBepiable pacTBOppl M HUX pacHaj.
[Momumopdusm. [Tonurunus. Pacyer xumudeckux GopmMya MHHEPAIOB.

2.2. JlnarHocTUYeCKHe CBOICTBa MHHEpajoB: OlecK, LBET, 4epTa, IPO3pavyHOCTb,
TBEPJIIOCTh, CIIAHOCTH, y/IENbHBIA BeC, O0JIMK KPUCTAIUIOB, MOP(HOJIOTHS arperatoB, MarHUTHOCTb,
NEKTPONPOBOIHOCTb, IIOMUHECLEHIIMS, PAJUOAKTUBHOCTD, KAYECTBEHHBIE XMMUUECKHUE PEAKLIUU U
ap. CBsi3b (PU3NYECKUX CBOWCTB C COCTaBOM, CTPYKTYPOW M YCIOBUSMHU OOpa3oBaHHUs MUHEPAJIOB
(Tunomopdusm). [Ipupoma okpacku MUHEPAIIOB.

2.3. CoBpeMEHHBIE METO/Ibl MHHEPAJIOTHYECKUX HCCIe0BaHni. PeHTreHodmyopecieHTHbII
aHaJIN3, CKaHUPYIOIIAs DJIEKTPOHHAs MMKPOCKONMS, PEHTTCHOCHEKTPAIBbHBI 3JIEKTPOHHO-
30HI0BbIM  MukpoaHanu3, KP- u HK-cnekrtpockonus, peHTTEHOCTPYKTYPHBIM  aHAJIN3,
3JIeKTpOoHOrpadus u 1p.

Paznen 3. I'ene3uc MmuHepasios.

3.1.3emHas kopa U OcoOeHHOCTH ee cocraBa. OCHOBHBIE CBEJECHUS U XapaKTEPUCTHKH
reocgep 3emiid. XUMUYECKUI U MUHEPAJIbHBIA COCTaB 36MHON KOPBI.

3.2. OGpa3oBanue MuHepaioB B mpupoge. [loHsrtue o mporeccax MUHEpaoOOpa30BaHUS:
MarMaTU4ecKoOM: IeTMaTUTOBOM, ITHEBMATOJIUTOBOM, THJIPOTEPMAIBHOM, METaMOPPUUYECKOM,
METaCOMaTUYECKOM, TMIIEPIreHHOM. PacnipocTpaHEHHOCT MUHEPAJIOB B 36MHON KOPE U MaHTHH.

Pa3znen 4. OnucarenbHas MUHEPAJIOTHSL.

4.1. Knaccugukanus 1 HOMEHKJIaTypa MUHEPAJIOB.

4.2. CaMOpOJHBIE 3JIEMEHTHI M HHTEpPMETaNInyeckue coeuHeHns. O01mas xapakTepucTuKa
U ycnoBHs oOpa3zoBaHus B npupoje. Kiacc Meramisl: Menb, cepedpo, 30J10T0, MIIATHHA, TOJUKCEH,
camopoJiHoe >kene30. Kilacc mojsyMerasuibl: MBIIIBSIK, CypbMa, BUCMYT. Kiiacc HeMeTabl: anMas,
rpadur, cepa.

4.3. Cynsbunel, cyabdoconmn U UM Toa00HBIE coeauHeHus. OOmas XapaKTEepUCTHKA W
ycioBus o0pa3oBaHus B prpojie. OCHOBBI CUCTEMATHKHU CYJIb()HUIOB U UX aHAJIOTOB.

Knacc mpocTele cepHUCTBIE U UM MOI00HbIE COeIMHEHUs. ['pynna XanbKo3uHa: XaJlbKO3HH,
apreHTuT, akaHTuT. ['pynma ranenurta: raneHuT. ['pynma cdaneputa: cdaneput, BIOPTLHT,
KMHOBapb. CeMEeNCTBO MHUPPOTHUHA: TEeKCANUPPOTUH, KIMHOMUPPOTHH, MEHTIaHauT. ['pymma
XaJIbKOMIMPHUTA: XaJbKOMUPUT, OOpHUT. ['pynma KoBe/UIMHA: KOBEJUIMH. ['pynma aypuUnMrmeHra:
aypUIUTMEHT, peanbrap. I[pynma cTuOHMTA: CTHOHWUT, BUCMYTHUH. ['pynma MonubaeHHTa:
MonuOaeHUT. ['pynma mupuTa: NUPUT, MapKasuT, apceHomupur. Knacc cynbdoconu. ['pymnma
TeTpadaputa (OJeKible pybl): TEHHAHTUT, TETPadApUT. I'pymna npycTuTa: NpycTUT, TUPApTUPUT,
crepanut. ['pynna cynbdocosei cBuHIA: OyTaHKEPUT, THKEMCOHUT.

4.4, Tanounnbpie coequuenns. OOmas XxapakTeprucTUKa U yCIOBUS 00pa30BaHUs B MPUPOJIE.
Knacce dropunst: ¢aoopur. Knace XJ0opubl: raauT, CUIbBUH.

4.5. Oxcuapl. OOmas xapakTepucTHKa W ycJIoBUS oOpa3zoBaHusi B mpupojae. OCHOBBI
CHUCTEMATUKH OKCHUJOB U TMIPOKCHUJIOB.

Knacc mpoctele U cioxHble okcujibl. ['pynma kynputa: kynput. CeMelncTBO KOpyHAa —
WIBMEHUTA: KOPYHJ, TeMaTuT, WiIbMeHUT. ['pynna OpayHura: OpayHuT. CeMeicTBO IIMUHETHI0B:




IIMKUHENb, MAaTHETUT, XPOMILTIMHEIN/IbI, TayCMaHNUT, Xpu300epuiul. ['pynna pyruia: pyTui, aHaTas,
KacCUTEepUT. ['pynma KosymMOMTa-TaHTAIUTA: KOJYMOMUT, TAaHTAIMUT, MNUPOMO3UT. ['pynna
KpUIITOMENIaHa: Kpunromenad. ['pynma nepoBckuTa: NEpOBCKUT. I'pymna nmupoxiiopa: MUPOXJIop,
camapckut. ['pynna ypaHuHuTa: ypaHMHMT. CeMeWcTBO KpeMHe3ema: o-KBapl, TPHIUMHUT,
KPUCTOOAIHT, OTaJL.

Knacc ruapokcunbl. ['pynma Opycurta: Opycut. I'pynma rubG06curta: rub6cut. ['pymma
TENUIOKPOKUTA-TETUTA: OEMUT, TEMUIOKPOKUT, THACIIOP, TETHT.

4.6. Kucimopoasie Cou.

Knacc kapOonarel. Ob11as XxapakTeprcTUKa U YCIOBHUS 00pa3oBaHus B pupoje. be3BoaHbie
kapOoHatel. ['pynmna kaiablMTa: KajbLMT, MAarHe3uT, JOJOMHUT, aHKEPUT, CUAEPHUT, POIAOXPO3HUT,
CMUTCOHUT. ['pynma pojgoMura: J0IOMUT, aHKepUT. ['pynma aparoHuTta: aparoHuT, LEPYCCHUT,
crpoHLUaHuT. KapOoHaThI C JOMOJHUTEIbHBIMI AaHHOHAMU: MaJIaXUT, a3ypHUT.

Knacc cynpdarel. OOmiast xapakTepucTuka W yclIoBHA oOpa3oBaHus B mpupone. I'pymnma
Oaputa: O6apuT, LIEJECTUH, aHIIe3uT. ['pynna rumca: aHruapur, rumnc. I'pynna anyHUTa: alyHUT,
SAPO3UT.

Knacc mMonu6naTtel u Bosbdpamarel. OOmIas XapakTepUCTHKa M YCIOBHsS 0Opa3oBaHMs B
npupoje. ['pynna Bonbdpamura: GpepOepuT, rrodHepurt. I'pymma meennra: mOBEIIIUT, ICEIHUT.

Knacc. @ocdatsl, apceHatsl ¥ BaHaaThl. O0IIas XapaKTEPUCTHKA U YCIOBHUsS 00pa30BaHUs
B npupoe. be3poansie ¢pocdarel, apceHaTsl u BaHamaThl. [ pyIina MOHAIIUTA: MOHAIUT, KCEHOTHM.
I'pynna amaruta: anatut. Bogsble ¢ocdatsl, apceHartsl M BaHagarel. ['pynna BuBHMAHMTA!
BUBUAHUT, aHHAOCPTUT, 3pUTPpHH. [ pynmna Gupro3sl: Ouprosa.

Knacc cunukarsl u agromocuinkatel. COBpeMEHHOE NPECTaBlIEHUE O CTPYKTYpPHBIX THIAX
cwinkatoB. (OCHOBbI ~ COBPEMEHHOM  KPUCTAJUIOXMMHYECKOM  KiIacCU(UKALMKM  CHJIMKATOB.
OctpoBHble cuinkatel. OO1Iast XapaKTepUCTHKA U YCIOBUS 00pa30BaHMsI B IPUPO/IE.

OCTpoBHBIE CHJIMKATBl C H30JMPOBAHHBIMU KPEMHEKHUCIOPOAHBIMH TeTpaj’apaMu: 0e3
N00aBOYHBIX AHMOHOB: (DEHAKUT, MUHEpabl TPYMINbl OJUBUHA (M30MOpGHBIE Psiibl (HOPCTEPUT-
¢basumT-TeponT), MUHEpATBl TPYIIBl TPAHATOB (MMPON, AJIbMAHIWH, CIIECCAPTHH, TPOCCYILP,
aHJIpaUT, YBApOBUT, LIOPJIOMHUT, THJPOrpaHaThl), LUPKOH, TOPUT. OCTPOBHBIE CHIIMKATBHI C
M30JIMPOBAHHBIMU KPEMHEKHCIOPOJHBIMU TETpadApaMH W J00ABOUYHBIMH AHMOHAMH: JHCTEH,
aHJIATy3UT, CWUIMMAHUT, CTAaBPOJMT, TONAa3, TUTAHUT, XJOPUTOMA. OCTPOBHBIE CHJIMKATBI CO
CIIBOCHHBIMH KPEMHEKHUCIOPOIHBIMU TETPadIpaMu (IMOPTOCHIINKATHI) U JOOABOYHBIMHA aHUOHAMMU:
WIbBAUT, KaJlaMUH, JaMOpodmauT. OCTPOBHBIE CHIIMKAThl C M3OJUPOBAHHBIMU M CIBOCHHBIMU
KPEMHEKHCIIOPOAHBIMEI TETPAdJIpaMH, COJCPKAIIMMHU JT00aBOYHBIE AHWOHBI: I[OWM3UT, SIHJIOT,
OpTHUT, Be3yBUaH. OCTpPOBHBIE CHJIMKAThl KOJIBLIEBOTO THIA: Oepuill, KOPAMEPHUT, TUOIITa3,
TypMaJiuH, SBAHAJIHT.

Ilenoyeynble cuiukarel. OOmIas XapakTepUCTHKa M YCJIOBUS 00pa3oBaHUs B NPUPOJE.
OCOOEHHOCTH KPUCTAUTHYECKUX CTPYKTYP MTUPOKCEHOB M MUPOKCEHOUI0B. Bapranum XuMu4ecknx
COCTaBOB MHPOKCEHOB. JlmarpamMmel KiaccupUKaUK MHPOKCEHOB. PoMOMuYecKHe NHPOKCEHBI:
MUHEpaJIbl  psila  JHCTATUT-PEeppOCHIUT. MOHOKIMHHBIE MUPOKCEHBI: MHUHEpaibl  psjaa
KJIMHOPHCTATUT-KIMHO(DEPPOCWINT, MUKOHUT, MHUHEPAJbl psAla IUONCHI-T€JeHOepruT, aBTHT,
STUPHH, KaJeUT, criotyMeH. [IupokceHouabl: BOJIJIAaCTOHUT, POJIOHHUT.

JleHTtouHble cuiukarhl. OOmIas XapakTepUCTUKAa M YCIOBUS OOpa3oBaHUs B NPHUPOJE.
[Togxonsr k coBpeMmeHHOU Kiaccudukanuu ampuoosnoB. Pomoudeckne amdpubdopr: aHTODUIIHUT,
KeapuT. MOHOKIMHHBIE aM(pUOO0JIBI: MUHEpANbl psAfa TPEMOJIUT-aKTUHOIMUT, POrOBble OOMAaHKH;
am(¢pu60J10BbIE ACOECTHI.

CoucTble CHIIMKATHI M aIIOMOCHINKATBl. O0Ias XapakTepUCTHKA U YCIOBHs 00pa30BaHUs
B Tipupope. THUIBI CETOK B CTPYKTYpE CIOUCTBIX CHIIMKATOB, CMEIIAHOCIONHBIE CHIINKATHI
Cunukatel ¢ JIBYXCIOHHBIM HaKeTOM: KaOJWHHUT, MUHEpANbl TPYHIbl CEpIIEHTHHA (AaHTUTOPHT,
Tu3apauT, Xpu3oTwi). CHIMKATBI € TPEXCIOWHBIM TAKETOM: TalbK, NUPOQWIIAT, CIFOJIBI
(MYCKOBHT, maparoHUT, (paoromut, OMOTUT, JIEMUJAOMENaH, JEMHUIOIUT, LIUHHBAIBINT), XPYIKUE
CIIO/IBI (Maprapur), THIPOCTIOAbl (THAPOMYCKOBUT, BEPMUKYIIUT, INIAYKOHUT), MOHTMOPHUJIOHUT,
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HOHTPOHHUT. CHIIMKATBI C YETBHIPEXCIOWHBIM TAKETOM: MUHEpPAbl TPYIILI XJIOPUTOB (TICHHHH,
KITMHOXJIOP, MTPOXJIOPHT, TEOPUHTHUT, amo3uT). [IpenuTt, anoduiut.

Kapkachbie anmomocunukaTsl. OO0IIasi XapakKTepUCTHKA U YCIIOBUS 00pa30BaHUS B MPUPOJIC.
be3BoHbIC KapKacHBIC alFOMOCHIIMKATHI: TIOJIEBBIC IITATHI (KAJIMEBO-HATPUEBHIC MTOJICBBIC IITATHI -
OpPTOKJIa3, MUKPOKJIHH, CaHWUIWH; IUIaTMOKIa3bl - albOUT, OJIMTOKIIA3, aHAe3WH, 1adpamop,
OWTOBHHUT, aHOPTUT), JICHIUT, HE(DETHUH, CKAMOIUTHI (MEHOHUT-MapUAINT), KAHKPUHUT, COJIAJIUT,
na3yput. Bopoconepikaiiue KapKacHbIE aTIOMOCHIIMKATBI 0€3 J0OAaBOYHBIX AHUOHOB (IICOJIUTHI):
HATPOJIUT, AHATBITUM, [1a0a3UT, CTHIILOUT, TCHIIaH/INT.

Pazpgen 5. 3akmrounTenbHas 9acTh

5.1. MuHepayibHBII cOCTaB 3eMHON KOpbl. KoJlMuecTBEeHHOE 3HAYCHHE PA3JIMYHBIX THIIOB
XUMHYECKUX COCIUHEHUI B 3eMHON Kope. OCOOCHHOCTH COCTaBa M paclpeiesicHUus: MUHEPATIOB B
3€MHOM KOpe.

5.2. Acconuanyy MUHEPAJIOB B FOPHBIX IOPOJAX U PYIHBIX MECTOPOXKACHUSIX. MuHepaisl
IYOMHHBIX M3BEPKEHHBIX IOPOJI W MarMaTHYECKHUX PYIHBIX MECTOPOXKICHMM. BakHeimme
accoIlMaIlii MUHEPAJIOB B MIErMaTUTaX. ACCOIMAIlMA MUHEPAJIOB B KOHTAKTOBO-METACOMATUUECKHUX
oOpazoBaHMAX. MHMUHEpaIbl THAPOTEPMAIBHBIX MECTOPOXKJICHHH  TIOJE3HBIX  HCKOIAeMBbIX.
Munepansl 3¢ (Gy3UBHBIX TOPHBIX MOPOJ M MPOIYKTHI BYJIKAHHYECKUX OSKCTaSIuiA. MuHepaisl
KOpBI BBIBETpUBaHMs. MUHEpanbl OCaJOYHBIX TOPHBIX MOPOJ. MuHepansl MeTaMop(pr30BaHHBIX
TOPHBIX TOPOJ M PYIHBIX MECTOPOXKICHUNA. MUHEpaabl METaMOPPUUICCKHX MECTOPOKICHHIMA
MMOJIE3HBIX MCKOIMAEMBIX.

4.3.1 IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHITHII U JIAOOPATOPHBIX padoT

TpyaoeMKoCTh
HaumenoBanue
Ne (4ac.) ®opmupyembie
No CeMHHAPOB, OueHoyHble
Pa3znena W3 nux KOMIIeTEHIMH
n/n NPAKTUYECKHX U Bcero cpeacTaa *
H TeMBbI MpaKTHYECKAast (MHIUKATOPDI)
J1a60paTOpPHBIX padoT 4acoB
NMOATO0TOBKA
1 2 Jmaraoctuyueckue 2 ) CobecenoBanue / NKonk-13.1
CBOICTBAa MUHEPAJIOB TECTUPOBAHKE UKornk-13.2
5 4 Tun 1.Camopoansie 05 i CobecenoBanue / WUKonxk-13.1
SJIEMEHTEI ' TECTUPOBAHHE WKork-13.2
CobecenoBanue / M IKormk-
3 4 Tun 2. Cynbduast 15 - ! Aonic11
TECTHPOBAHUE NKonk-13.2
CobecenoBanue / M IKomnk-
4 4 Tun 3. Tanmonast 0,5 - A AKoni-131
TECTHPOBaHUE NKonk-13.2
CobecenoBanue / M IKomnk-
5 4 Tum 4. Oxcuasl 1,5 - A AKoni-131
TECTUPOBAHHUE NKork-13.2
Tun 5. Comn
KHUCJIOPOACOIEPHKAIIUX
KHCJIOT.
Kiacc 5.1. KapOonartsr. CobecenoBanue / WKonk-13.1
6 4 1 -
Kracc 5.2. Cynb(hatsr TECTHPOBAHHE WJKornk-13.2
Kiacce 5.3.
Bonbdhpamats
Knacc 5.4. ®ocdats
Knacc 5.5. Cunukatsl
IToxaknacc 5.5.1.
CuMKkaThl ¢
7 4 HU30IMPOBAHHBIM 2 ) CobGecenoBanue / NKornk-13.1
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
LIETIOYKaMHU U JICHTaMH CobGecenoBanue / N Kork-13.1
KPEMHEKHUCIOPOIHBIX TECTUPOBAHHE NIKomnk-13.2
TETPA3APOB B
KPUCTAJNIMYECKON
CTPYKTYpeE

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

CTPYKType

Cobecenosanue / NKormk-13.1
TECTHPOBaHUE NKonk-13.2

Iloxkmnacc 5.5.5.
AIOMOCHUJIMKATEI C
TPEXMEPHBIMU
KapKacaMu ajaroMo- U 1 i CobecenoBanue / NKork-13.1
KPEMHEKHUCIOPOIHBIX TECTUPOBAHUE NKork-13.2
TETPa3JIPOB B
KPUCTAJUIMYECKOU

CTPYKTYpe

10 4

MuHepanbHble
accouyanuu

11 5 1 - CobecenoBanue WNKonk-13.2

4.3.2 Tlepeyenbr TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeJbHOE W3y4YeHHEe B
PaMKax CaMOCTOSITEIbHON PadoThl CTYICHTOB

N Tema 3aganue Popvmpyemasn

WK
H/H KOMIIETCHIIUA

IIpopaboTka NCTOYHUKOB
nHGOPMALUH ITyTEM HOBTOPEHUS
1 OCHOBHbIE 3TaIbl HCTOPHU U yriayOJeHus Mmarepuana,

Pa3BUTHUSI MUHEPATIOTHH. MOJYYEHHOTO Ha JIEKIIHOHHBIX
3aHATHSIX. JJomomHeHre
JICKIIMOHHOTO KOHCIICKTA.

OIK-13 NKomk-13.1

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

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

Tun 1. CamopoaHbIE dJIEMEHTHI U

2 WHTEPMETANINIECKUE COSTMHCHHUS.

Knacc momymeranisl. MuHepanbl:
MBUUBSIK, CYPbMA, BUCMYM

NKornk-13.1
NKornk-13.2
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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: HpyCmum,
nupapeupum, cmegpanum. I'pynna
cynb(hocoeil CBUHIA, MUHEPAIIBL:
oynamscepum, 0HceMcoHUm.

[IpopaboTka pekoMeHayeMOM
JIMTEPATYPHI U JICKTPOHHBIX 0a3
JaHHBIX I10 BBIIEICHHBIM
KypCHBOM MHHEpaaM ¢
J00aBICHUEM B KOHCIICKT JICKIUH
HHPOPMAIIUH T10
KI1acCH()UKAITMOHHON
MIPUHAJICKHOCTH, XUMUYECKOMY
COCTaBYy, IMarHOCTUYECKIM
CBOMCTBAM, yCIIOBUI
o0pa3oBaHus U 00IacTel X
TIPUMEHEHUSI.

OIIK-13

NKonxk-13.1
NKonxk-13.2

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

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

OIIK-13

NKonxk-13.1
WNKonxk-13.2

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-13

WNKonxk-13.1
NKork-13.2

Knacc cunukatsl u
AMOMOCHITHKATHL. [loKimace
OCTPOBHbBIE CHIIUKATHI C
M30JMPOBAHHBIMHU
KPEMHEKHCIOPOTHBIMU
TeTpadipamu: 0e3 100aBOUYHBIX
AQHMOHOB, MUHEPAJIbL: heHaxum,
rpaHaThl (euopocpanameoi,
wopromum), mopum. Toakmacce
OCTPOBHBIE CHUIIUKATHI C
W30JIMPOBAaHHBIMU U CIBOCHHBIMHU
KPEMHEKHCIIOPOJHEIMU
TeTpasipaMu, COJCpKalliMU
J100aBOYHbIE aHNOHBI, MUHEPAIT:
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

NKork-13.1
NKornk-13.2

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

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

OIIK-13

NKornk-13.1
NKornk-13.2
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(mapeapum), ruapociroapl MHPOPMALIUH T10

(euopomyckosum, sepmuryium, KIaccH(pUKaIMOHHON
2AAYKOHUM). MIPUHAJIC)KHOCTH, XUMUIECKOMY
Ipenum, anogurrum. COCTaBY, THarHOCTUYECKIM

CBOMCTBaM, yCJIOBUI
oOpa3zoBaHuA U obmacTel ux
TIPUMEHCHUS.

4.4. MeToan4yeckne yKa3aHusi 110 OPraHU3alMU CAMOCTOATEIbHOI padoThI

JUis  TOJHOLIEHHOTO M KA4YeCTBEHHOTO  BBIMOJIHEHHUS  CaMOCTOSTENILHOW  paboThI
o0yyJaroIuiics T0JKEH B Hadaje ydyeOHOro ceMecTpa C yd4eToM C(hOpPMHUPOBAHHOIO pPACIMCaHUS
y4eOHBIX 3aHATUH PacIUIaHUPOBATh BPEMsi, KOTOPOE OH IIAHUPYET OTBOJAUTH HA CAMOCTOSTEIBHYIO
paloTy Mo KaX10i n3ydyaeMoi AUCHUILINHE ¢ y4€TOM 00bEeMa 4acoB, OTBOJMMOIO Ha ITOT 3JIEMEHT
y4eOHOI paboThl B yueOHOM IUIaHE M pabouel MmporpaMMe COOTBETCTBYIOMICH MUCHUTUIHHBL C
Y4€TOM PEKOMEHJIOBaHHOW MpernojaBaTesieM JIMTepaTypbl, 00ydaroluics T0JKEH 03a00TUThCS O
MOJTyYCHHUH B TIOJIb30BAHKE HA MEPHOJ OCBOSHHUSI TUCIUITIIMHBI HEOOXOMMOTO KOMIUIEKTa y4eOHBIX
uznanuit B Hayunoii 6ubnunoreke UI'Y um. B.I'. Pacnytuna, TpeGyeMbIxX Aiisi peryisipHoil paboThl.
OOyuarommiicss JOJDKEH MPOBEPUTh HAIWYHME JOCTyNa K YKAa3aHHBIM B HAcTosIIeH paboueit
porpamMMe AMCUUIUIMHBI HH(GOPMAIIMOHHBIM, CIIPABOYHBIM PECYpCaM M COOTHECTU C UMEIOLIUMHUCS
TEXHUYECKMMHU BO3MOXKHOCTAMHU paboThl B JOMAIIHUX YCIOBUSAX, JH00, IPU UX OTCYTCTBUU TAKUX
YCIIOBHIA, TOHHMAaTh HEOOXOAWMOCTH TOCEIICHUS KaOMHETOB IUIi CaMOCTOSITEIbHON paboThl,
IPEJYCMOTPEHHBIX Ha TEPPUTOPUM Y4eOHOro KOpIyca TIeoJIoTHdYeckoro (Qakymnbrera u
000pYZIOBaHHBIX KOMITBPIOTEPAMH C TOCTYIIOM K ceTH HVHTEepHeT, Wi BOCHOIb30BATHCS PeCypcamu
U MaTepuanbHO-TexHUYeckuM (onoM Hayunoit Oubnuorexku UI'Y um. B.I'. Pacnyruna.

B nponecce BBINOIHEHMS] CaMOCTOSITENBHOM pPaOOTHl 00yYaromIMWCA JIOJKEH CTPOro
ClleZIoBaTh PEKOMEHJALUSAM IIpernojaBaTessi, KOTOpbIi OH (GOpMynIHUpyeT B XOJ€ OCBOEHHS
COOTBETCTBYIOIIEH TEMBI B paMKax paOOTHl HA JIGKIIMOHHBIX M JTAOOPAaTOPHBIX 3aHATHX. | TaBHBIN
yIIoOp B CaMOCTOATENbHON padoTe NMpu OCBOEHHM AAHHOW JAWUCLUILIMHBI OOydYarolIMHCs JTOJIKEH
JieNiaTh Ha MpopaboTKy MarepHasa Mo M3y4aeMoi TeMe Ha OCHOBE PEKOMEHJOBaHHOM JIUTEPATYpHl,
MH(GOPMAIMOHHBIX M CIIPABOYHBIX pecypcoB. J{Jsl cocTaBieHNs KOHCIIEKTOB U 3aIIUCH ONpeAeIeHUN
TEPMHUHOB, IPUHSTHIX B MUHepanoruu. [Ipu npopaboTke cOOTBETCTBYIOLIEH TeMbI, 00yJaromuiics
JOJDKEH BBINIUCHIBATh HE3HAKOMBIE TEPMMHBI, IPHUBOJUTH HMX ONPEICJICHHWS M J1aBaTb UM
HEO0OXOJIMMBIE pPa3bsCHEHUS, JKEJIATeNIbHO yKa3blBasi UCTOYHUK MH(GOpMalMU MyTeM 100aBICHUS
oubnuorpaduueckoit ccpuiku. [lepes HayasoMm cOCTaBlIEHHsI KOHCIEKTa, OOyYaroLuiics TOJHKEeH
MIPOCMOTPETh 3alMCH, CICNaHHbIE Ha JEKUUAX M JAOOPATOPHBI3 3aHATHUSX, O3HAKOMUTBHCSA C
u3yyaeMoi mpobnemoit (TeMoil) B pEKOMEHJIyeMoil JuTepaType M JApPYrMX HCTOYHHMKAX
uHpopmanuu, GopMupys, TakUM o00pa3oM, 0000IIeHHOE M YIrIyOJeHHOE MpEACTaBIEHUE O
KOHKpPETHOW mpolOsieMe U Jenas MOMETKM TeX uvacTed HH(pOpMaluM, KOTOpble IUIAHUPYETCs
0000mMTh, U TIepepadoTaTh B XOJI€ COCTABJICHHUS KOHCTeKkTa. Ha ocHoBe aHanmm3a y4yeOHOM
JUTEpaTyphl, MTHPOPMAIIMOHHBIX U CIIPAaBOYHBIX PECYpPCOB OOYYAIOLIUICS COCTAaBIsAET KOHCIIEKT,
BbIpaXkasi B HEM KJIIOUYEBYIO CYTh M3ydaeMoil poOsieMbl U BbIJIENSIS OllpeiesieH!sl TepMUHOB. [lanee,
B paMKax IPOBEPKH TEKYIIEH yCIIeBaEMOCTH Ha JIEKIIMOHHBIX U TaOOpaTOPHBIX 3aHATUH, a TAKXKE B
xoJie cobeceloBaHUN B paMKax KOHTPOJIS CaMOCTOSITENbHOM pabOThl MpEernoaaBaTeib OIEHUBAET
KAaueCTBO COCTAaBJIEHMsI KOHCIIEKTOB IYTEM BHU3YaJIbHOI'O IMPOCMOTPA M OTBETOB HA BOIPOCHI IO
T€M€ KOHCIIEKTUPYEMOI'0 MaTepuaia.

BaxxHBIM 3J1€MEHTOM CaMOCTOSTEIbHON paboThl OOYUYAIOMIMXCS MO JaHHOM JUCLUIUINHE
npenycMaTpuBaeT padoTy HaJ 3TaJOHHBIMH M pabOYMMH KOJJIEKUUSMU O00pa3lloB MUHEPAJIOB B
COOTBETCTBUM C H3YYEHHBIM MaTepHUaloM, a TaKXKe COCTaBJICHUE TAOIHI] C TUArHOCTUYECKUMHU
CBOMCTBaMHU paccMaTpUBAaeMbIX MHHepaioB. Huke nmpuBeaeHbl KpaTKUe METOIUYECKUE YKA3aHUS K
©XKEHEeNeNbHON (M0 IMyHKTaM) CeMecTpoBOM paboTe 0oOy4aromerocss HEMNOCPEICTBEHHO ¢
KOJUIEKIIUSIMH.

1. Tema «/lnarHoctuueckue CBOICTBa MHMHEpaJoB». B Xone ayqUTOpHBIX 3aHATUH (Ha
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JeKIUsX M Ja0OpaTOpHBIX paboTax) CTyAEHTaM M3J1araloTcs TEOPETUYECKUE AacleKThl U
MPaKTUYECKHE HAaBBIKK MO AAHHOW TeMme. [y 3aKkperuieHus MaTrepuala B XO0Jle CaMOCTOSATEIbHOM
paboOTBl CTYNEHTHI JIOJDKHBI C WCIOJB30BAaHMEM JTaJOHHOM U paboyeil KOJUIEKIUWd B
COIMPOBOXACHUM C PEKOMEHIYEeMOH IUTepaTypoil U COOCTBEHHBIMH 3alHCSIMH  PacCMOTPETh,
OIKCaTh M YCTAHOBUTH OCHOBHBIE (pU3MUECKHE, B TOM YHCIE MOP(OIOTHIECKHe XapaKTePUCTHUKH
MUHEpaioB B  oOpasuax. B sTtasoHHONW u paboyeil KOJUIEKIMSX MpPEICTaBICHbl TUIIUYHBIC
MUHepaJIbl 00J1aIal0NIMMHU KJIACCHYECKUMHU (DPU3NIECKUMHU CBOMCTBAMU — OJIECKOM (TIUPHT, TAICHUT,
cdaneput, TUTAHUT, rPaUT, UIBMEHUT, KaIbIUT, (QIOTOMUT, KAOJUHUT, MUPOJIO3UT, HE(EIUH,
KBapIl), TBEPIOCTBHIO (TaJbK, TUIIC, KAIBLUT, (DIFOOPHUT, amaTuT, OPTOKIIA3, KBapI, TOMa3, KOPYH],
anMas, rpaduT, TUCTEH), LIBETOM (MOPHMOH, FOPHBIM XpycTajb, aMETHCT, payXToma3, KHHOBAph,
OOpHUT, peanbrap, aypunUrMeHT, MajlaXuT, a3ypuT), IBET 4epThl (JIa3ypHUT, cepa, XaJbKOIUPHT,
MOJIMOJICHUT, MapMaTHUT, TEMATHUT), CIIAWHOCThIO (OMOTHT, TAINUT, KAJIBIUT, (JIFOOPUT, TIIArMOKIIA3,
anmatut, He(deIuH, KBapi), yICIbHBIM BecOM (TaJICHHUT, OapuT, KaJbIUT, KAOJMHHT),
IBYyJyderpenomMiieHueM (MCIaHICKUN IIMAaT), MarHUTHOCThIO (HUPPOTUH, MAarHeTUT, UIbLMEHHT),
MopdoJIoTHel KpUCTAIIOB (TaJeHUT, IINMUHENb, aTbMaHAWH, TETPAdIPHUT, KaJbIUT, MUKPOKIIHH,
MYCKOBHT, IIepi, Oepuil, KBapll, KMaHUT, NUOMCHI), MOpQoJorueil arperatoB (Apys3a KBapla,
¢dochopuTOBHIE M TUPUTOBBIE KOHKPEIIUH, OOJUTH MAarHETUTA M MUPOJTIO3UTA, 3EPHUCTHIE arperarthl
IUIarMoKia3a M MHpPUTA, HATEYHBIE arperatbl KalblIUTa U aparoHUTHI, ACHIPHUTHl OKCHAOB U
THJIPOOKCHJIOB MapraHila, HAJEThl MalaxuTa, aHrjie3uTa W Iepyccuta). Kaxkmas kareropus
(bu3MYECKUX CBOMCTB MPOCMATPUBACTCS U aHAIM3UPYETCs Ha o0pa3ax 3TajJOHHOM KOJIEKIH, 6e3
KaKuX-TH00 MaHHMIyIsnuil ¢ oOpasmamu. Jlamee MaTepuan 3aKkperuisieTcsi MPaKTHUYECKHUMU
HaBbIKaMU Ha 00pasiax paboueil KOJIeKIUH.

2-10. CtpyKTypa caMOCTOSTEIbHONH pabOThl Ui TEM, IOCBSIIEHHBIX paboTe ¢
ATAIOHHBIMU M PabOYMMHU KOJJIEKUIUSAMHU 1O TeMaM «CamMopojHbie 37eMeHTh» U «Cynbhuasy
(menenst 29-30), «lamommer» u  «Okcuas» (Hemens 30-31), «KapOGonats», «Cynbdars,
«Dochately u  «Bombdpamatey  (Hemens  31-32), «CunmkaTel € U30JMPOBAHHBIM
KPEMHEKHCIIOPOAHBIM TETPAdIPOM B KPUCTATUIMIECKOH CTpyKType» (Hemenst 32-33), «CuimKartsl ¢
M30JIMPOBAaHHBIMHM TPYNIAMH KPEMHEKHCIOPOAHBIX TETPa’ApOB B KPHUCTAIIMUECKOW CTPYKType»
(menens 33-34), «llemoveynple U JEHTOUHBIC CHIIMKATBD» (Hemenst 34-35), «ClnoucTeie CUIMKAThI»
(nenens 35-36), «KapkacHble cunukaTb (Heaens 36) ennHooOpa3Ha U B o0uiei popme uznaraercs
B JJAHHOM OOBEIMHEHHOM ITYHKTE.

Jis  ycnemHoW peaiau3alMd  CaMOCTOSATENIBHOM paloThl  CTYNEHTBl  HCHOJb3YIOT
pEKOMEHTyeMYyo JIuTepatypy (cM. Tadi. 4.2), cCoOOCTBEHHBIC KOHCIICKTHI JICKIIUM, a TAK)KE 3aIHCH H
IIOMETKH, CJeJlaHHble Ha JIabopaTopHBIX paboTax 1o cooTBeTcTBYyoIeH Teme. CHavana
PEKOMEHYETCA PACCMAaTPUBATh M AHAIM3UPOBATH KAXIbIM H3y4aeMbld MUHEPAT W3 3TAIOHHOU
KOJIJIEKI[MM, oOpallas BHUMaHUE Ha reHeThdyecKyro MHpopmaruto. [lanee CTyIeHT MPUCTyHaeT K
pabote Haj oOpas3iamMu M3 pabouell KOJUICKITUH, BCTIOMHHAs OCOOCHHOCTH TUATHOCTUKHU JTaHHBIX
MuHepasioB. KiroueBbIMM 3afauaMH Kax/10i caMOCTOSTENbHOW paboThl sBisieTcsl (OpMUpPOBaHKE
MPEJCTaBICHUN O Bapualuu (PU3MUYECKHX CBOWCTB M TEHETHUYECKUX OCOOCHHOCTEH MHHEpPAIoOB B
npefenax — COOTBETCTBYIOLIEH KJIacCM(PHMKAIIMOHHOM enuHUIbl (TWIa, Kiacca, IMOAKIacca),
3aroMUHaHue QU3NYECKUX U MOP(OIOrHYECKUX CBOMCTB U OCOOCHHOCTEH reHe3uca i KakIoro
MUHepasia, BbIPAOOTKH ONTHUMAJIBHOTO TIOAXO0Ja B OMNPEACTICHUM JMarHOCTUYECKHUX CBOWCTB
M3y4aeMbIX MUHEPAJIOB.

Hwxke mpuBeneHsl CHHCKM PEKOMEHIYEMBIX K pacCMOTPEHHMIO MHHEPAJOB Ui
COOTBETCTBYIOIIETO €XEHEJENLHOTO JTala CaMOCTOSTENbHOW pPabOThl CTYACHTOB (COTJIACHO
MyHKTaM Tao. 4.2).

K Teme 2 («Camopomnsie anemeHTs» U «Cynbhuas»): Menb, cepedpo, rpadur, cepa,
XaJIbKO3UH, TaJleHUT, c¢anepur, KUHOBapb, MHUPPOTHH, NEHTIAHIUT, XaJIbKOMHPHUT, OOPHMT,
KOBEIUIMH, aypUIUTMEHT, peajbrap, CTHOHHWT, BHUCMYTHH, MOJHOJCHUT, THPHUT, MapKas3uT,
apCeHOMUPUT, TEHHAHTUT, TETPAdIPUT, JKEMCOHUT, OyIaHKEPHUT.

K teme 3 («"amouapn» u «OKCHABIY): TallUT, CUILBUH, (DIIOOPUT, KYIPUT, KOPYH]I, TEMATHUT,
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WIBMEHHT, IIMHUHETh, MAarHETUT, XPOMHT, PYTHI, KACCHUTEPUT, KOTyMOWT-TAHTAIUT, MEPOBCKUT,
MAPOJIIO3UT, KPUMNTOMEJIAH, KBapll, oraj, OpycuT, ruoocut, 6EMUT, AUACTIOp, TETUT, TUAPOTETUT
(JIUMOHHUT),.

K reme 4 («KapboHaTbl»): KalbLMUT, aparOHUT, MArHE3UT, JTOJIOMUT, CUICPUT, POJAOXPO3UT,
CMHUTCOHUT, IIEPYCCUT, CTPOHIIMAHUT, MAJIAXHT, a3ypUT.

K teme 5 («Cynbdatery, «Dochatei» u «Boabdpamarbi»): Oaput, IeNECTHH, aHTJIC3UT,
aQHTUJIPUT, THIIC, IPO3UT, ATYHHUT, alaTUT, Oupro3a, hepOoepuT, rroOHEPHT, IICEIHT.

K Teme 6 («Cumukarbl C HW30JMPOBAHHBIM KPEMHEKHUCIOPOIHBIM TETPa’apoB B
KPUCTANIMYECKONW CTPYKTYpe»): UHUPKOH, ¢GopcTeput, (asiuT, TOomas, KUAHUT, AaHAaTy3HT,
CIUJTUMAHUT, XJIOPUTOMJ, CTaBPOJIMT, TpaHaThl (MHUPOM, ajJbMaHAMH, CIECCAPTHH, YBapOBHT,
TpOCCYJISIp, aHAPAJIUT), TATAHUT.

K teme 7 («Cunukatsl ¢ U30JMPOBAHHBIMH TPYIIIaMU KPEMHEKHUCIOPOIHBIX TETPa’ApOB B
KPUCTANIMYECKOW  CTPYKType»): BE3yBHAH, JaMIPOPWILIUT, OSHUAOT, OEpWwI, 3SBIUAIHNT,
TYpPMaJHHBbI.

K teme 8 («llemoueunbie cUIUKATBI»): TUONCHUI, TeACHOCPTUT, aBTUT, >KAIEUT, ITUPHUH,
CHOJyMEH, JHCTaTUT, THIIEPCTEH, OPOH3UT, BOJUIACTOHUT, POJOHHUT ACTPOPUILIUT, TPEMOJIHT,
AKTUHOIIUT, POTOBBIC 0OMAaHKH, TJIayKo(aH, apPpBEICOHUT.

K teme 9 («CnoucTtbie CHIMKATBI»): TalIbK, MHUPOPMILIUT, (QIOTONUT, OMOTUT, MYCKOBHT,
JETUIOJIAT, XJOPUTHI (IMIEHHWH, KJIMHOXJIOP, TIOPUHTHT), CEPICHTHHBI, XPU30THIIBI, KAOJIWHHT,
MOHTMOPHJIJIOHUT, HOHTPOHUT, BEPMUKYIIUT, HILJIHT.

K teme 10 («KapkacHble amtOMOCHIMKATBI»): IUIATMOKIIA3bl, MUKPOKJIWH, OPTOKJA3,
CaHWJIMH, CKAMOJUTHl (MapUOIHUT, MEHOHUT), JIEHIUT, HE(DEeIHH, CONAIUT, Ja3ypuT, KaHKPUHUT,
[IEOJIUTHI (II1a0a3UT, HATPOJIUT, TEHITAHTUT, CTUITHOUT).

11. lnsa camocrositenbHON paboThl 1o Teme «lIpupoaHble MUHEpalbHBIE ACCOLUAIIUN
HEOOXOIUMBI: MaTepHalbl JICKIUH W 3aluCH, CACJIaHHBIC Ha JIA0OpPATOPHBIX padoOT, a Takke
peKoOMeHI0BaHHas JuTepaTtypa (cMm. Tabin. 4.2), sTanoHHas U pabovasi KOJUIEKIIUU 110 TaHHOM TeMe.
DranonHas U pabodas KOJUISKIIHMS BKIIOYAOT ceOst Habop 00pa3IioB ¢ KIACCHUECKON THITOMOP(GHON
MUHEpabHOM  accolMaluei,  XapakTepu3yIollell  pa3Hble  paclpoOCTpaHEHHBIE  THUIIBI
MarMaTMU4ecKoro,  IMEerMaTUTOBOIO,  KOHTAaKTOBO-METACOMATHYECKOTO,  THIPOTEPMAILHOTO,
MeTaMOp(hUYIECKOT0 M 0CaJOYHOTO MPOIECCOB MUHEpanooOpa3oBaHus. B mporecce paboTel Ha
o0pa3iamMu dTATOHHOW KOJUISKIIHEH TIepe]] CTYICHTOM CTOWT 33J[a4a BHUMATEIBHO MPOCMOTPETh U
MPOaHATM3UPOBATh KaXKABIH MUHEpan B 00pasile, MOHITh UX B3aUMOCBS3b B paMKax KOHKPETHOTO
mporecca MHUHEPaIo00pa30BaHUs, OTMETHTh TCHETHYCCKUE MPHU3HAKA JaHHOW MUHEpaIbHOU
accolManuu. 3akpeIuieHHe TMOJIYUeHHBIX HABBIKOB, TMOJTYYEHHBIX KaK Ha JIEKIIMOHHBIX U
a0OpaTOPHBIX 3aHATUSIX, TaK U B pab0Te HaJ ATAJIOHHOW KOJUICKIIMEH BBHITIOIHIETCS Ha 00pasiax
ux paboueii komnekuuen. B pabore Hax paGouelt KOMIEKIUEH CTyIeHTy HE0OX0IUMO OMPEIeNIUTh
BCE MHHEpaJBl B 00pasIle, claelaTh OMHMCAHHWE 00pas3la M apryMEHTHPOBATh NPHHAICKHOCTH
MUHEPATBFHON acCOIMAlUU K KOHKPETHOMY T'€HETHYECKOMY MPOIIECCY.

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

V. YYEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
JUCHMILIMHBI (MOLYJIS)

a) mepeveHb JUTePaTypsbl

1. Berextun A.I'. Kypc munepamoruu — A.I'. berextun. M. : KAY. — 2008. — 736 c. (50
9K3.)

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

3. bymanoB B.A., Cuspix A.M. Kpucramioxumusm mnoporoo0pa3yromux MHHEpPAIOB.
Wpxkytcek: U3a-Bo Upkytckoro yausepeuteta, 2005. — 220 c. (19 7k3.)

4. bynanos B.A. Cusbix A.W. IuarHoctuka munepainoB. — Upkyrck: U3n-Bo Upkyrckoro
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yHuBepcureta, 1991. — 248 c. (59 3xk3.).

0) nepuoaUYeCKUE U3TAHUS

1. «3anucku Poccuiickoro MUHepalorn4eckoro oomecTa — xxypHan Poccuiickoil akanemun
HayK, B OTKPBITOM JOCTYII€ OTKPBITHI OT/AEIbHbIE 0030pHBIC CTAaThU O BOIPOCAM MHUHEPAIOTHH,
aJIEKTpOHHAs cehlika: https://zrmo.org/ru/archives.html

2. «Jloxmaner akanemun HayK» (10 2020 r.) «Jlokmanel akagemun Hayk. Hayku o 3emie» (¢
2020 r.) — xxypHan Poccuiickoii akaieMuu HayK, IOCTYyN ¢ KoMmibioTepoB cetu UI'Y yepes mopran
E-library: https://elibrary.ru/title_about new.asp?id=71079

3. «Contribution to Mineralogy and Petrology» — sxypuas u3narenbcTBa SPringer, 10cTyi ¢
komibioTepoB cetu UI'Y, anekTponHas cebuika: https://www.springer.com/journal/410

4. «Mineralogy and Petrology» — *ypHai u3matesnbcTBa SPringer, J0CTyI ¢ KOMITBIOTEPOB
cetu UI'Y, snekrponnas ccelaka: https://www.springer.com/journal/710

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

http://www.webmineral.com/

baza mansbix «Mineral Website», ComepuT MOAPOOHYIO CIPaBOYHYK HH(OPMAILUIO O
COCTaBe M CBOMCTBAaX MHHEpaIax, MX T'CHE3WCe, KIaCCH(PUKAIMOHHON MPUHAIICKHOCTH U MHOTHX
JIPYTUX XapaKTEPUCTHUK.

https://www.mindat.org/

Munepanoruueckas 6asa maHHbix «Mindaty comep)utr moapoOHY0 HHPOPMAIHIO O
MUHEpajgax, B TOM YHCJIE€ MECTOPOXXICHUAX U MECTOHAXOXICHUU MHUHEPAIOB, HUX COCTaBe,
CBOMCTBAaX, OCOOEHHOCTH KPHUCTAJUIMYECKUX CTPYKTYp, KiIacCU(DUKAIIMOHHON MPHUHAIEKHOCTH,
TeHE31CEe, METOA0JIOTUU ONIPEICTICHUN MUHEPAJIOB, SJICKTPOHHBIA ONIPEACIUTETh MUHEPAJIOB.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOY JIS)

6.1. YueOHo-1200paTOpHOE 060py/10BaHUeE!

Jlexuuonnsle ¥ Ja0OpaTOpHbIE 3aHATHS MPOBOAATCS B YyueOHOM ayautopun 207,
YKOMIUIEKTOBAaHHON yueOHON MeOenbio (CToibl M J1aBkH) Ha 60 mocaJoyHBIX MECT, MHMCbMEHHOH
JOCKOW JJii MeJla, BUTPUHAMU C BHUTPUHHOW MHUHEpPAJOTMYECKON KOJIEeKUMeH, MmKapamu ¢
AIMKaMM ¢ paboueil W STAJOHHBIMM KOJUUICKIUSAMH, pabodyuM CTOJIOM M CTYJIOM JUIs
npenojaBaTess, MyJIbTUMEIUHHBIM 000py0BaHHEM (IIPOEKTOP, HOYTOYK, IKpaH).

Jnis obGecriedeHus 1ab0paToOpHBIX pabOT MO TUCHUITIIMHE UMEIOTCS:

- HaOOpBl MaTepUaNOB ISl MAaKPOCKOIIMYECKOTO OIpPE/IEIeHHs] MUHEPAJIOB, BKIIOYAIOIINE B
ceOs mkamel Mooca, MarHUTHbIE KOMIIAchl, HerJa3ypupoBaHHblE (appopoBble MIACTUHKU
(OMCKBUTBI), CTallbHble WIJIbl (KaHUENSPCKUE IIWja), IMOJIUIPONUIEHOBBIH QuakoH ¢ 3-5%
pacTBOPOM COJITHON KUCIIOTBI;

- BUTPUHHAs MHUHEpaJOruyeckas KOJUIKIUS s J1a0OpaTOpHBIX 3aHITUH U
CaMOCTOSITENIbHON pabOThI;

- DJTaJOHHasg MMHEpAJIOrMyecKas KOJUIEKIUS JuIs  JIaDOpaTOpHBIX  3aHATUH U
CaMOCTOSITENTbHON pabOThI;

- yueOHast (pabouast) MUHEpaIOTHYeCcKast KOJJIECKIIHS I CAMOCTOSITEIbHON PaboTHI;

- MOJIEJI TIPOCTHIX (POPM KPUCTAIUIMYECKMX MHOTOTPAHHUKOB,;

- rpapUUecKril U JEeMOHCTPALIMOHHBIA MaTepHall JUIsi COOTBETCTBYIOLIUX JIEKIIMOHHBIX U
MPAKTUYECKHUX 3aHATUH

6.2. IIlporpamMHoOe ofecrievyeHme:

Oneparnuonnast cucrema: Windows 8/10

[Mporpammusie poaykTel Microsoft Office Professional Plus 2010/2013 (kommonerTsr MS
Exel, MS Word, MS Power Point)

6.3. Texunyeckue U J1eKTPOHHBIE CPEACTBA 00yUEHUS
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http://www.webmineral.com/
https://www.mindat.org/

[Tporiecc 0oOydeHHsT XapaKTEepHU3yeTCs MPUMEHEHUEM TPAJAUIMOHHBIX (OpM TIpOBEICHHS
JEKIIMOHHBIX H  JIA0OPATOPHBIX 3aHATHUA C WCIOJB30BAHWEM HWHTEPAKTUBHBIX PECYPCOB
(mpe3eHTaIMii) B X0J¢ KOTOPBIX MpENOJaBaTeib BbICTPAWBAaCT MOJEIb MNepeaadyd HHGOPMAIINH,
AKTUBU3UPYsI Pa3HbIC CTOPOHBI BOCTIPUSITHS MaTepHalia CO CTOPOHBI 00YJarONIUXCsl, B TOM YHUCIIE 32
CUET IEPUOAMUECKOTO OOCYXICHHUS MMOaBAEMOT0 MaTepraia MoCPEICTBOM TUCKYCCHIA.

JlonomHUTEIbHBIE HCTOYHMKKA HWHGOpPMAIMM H  pecypchl  (NIpe3eHTaluH, ydeOHas
auTeparypa, CChUIKM Ha HHTepHEeT-pecypchl), BBIIIOJHEHHME ¢ TIOMOIIb B  BBINOJHEHUU
CaMOCTOATENILHONH pabOoThl O0y4YaroIuXcs, KOHCYJbTalMM | (UKCAMs KOHTPOJS TEKyIen
YCIIEBAEMOCTH OOYYAIOIIMXCS ~ OOECIIEYUBACTCS IOCPEICTBOM 3JIEKTPOHHO-UH(POPMAITMOHHOM
o0OpasoBaTebHBIN cpenbl ury, JIOCTYITHOH Ha CTpaHUIle TUCILIUILIAHBI
https://educa.isu.ru/course/view.php?id=52408

VIl. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B pamkax peanuzanuu ITUCHUIUIMHBI « MHUHEpaNOrusy» MpeayCMOTPEHbI CIEIYIOIINE BUIbI
yaeOHOM paboThI: JIEKIWHU, J1ab0paTOpHBIC 3aHATHS, CAMOCTOSATEIbHAs pabdoTa O0yJaroIIUXCs,
KOHCYJIbTAIIHH.

[Ipr mpoBeAeHWHM JEKIMOHHBIX 3aHATUH NPENoJaBaTelb HCIOJIB3YET MOAETbh INepeaadu
nH(OpMAaLIUK TOCPEICTBOM 0030pa COBPEMEHHOT'O COCTOSIHHSI pacCMaTpUBaeMOM MPOOJIEMBI C
IIPUBJIEYEHUEM HHTEPAKTUBHBIX WMHCTPYMEHTOB, COYETAIOLIETO TaKue o0pa3zoBaTenbHbIE
TEXHOJIOTUU KaK MpoOJIeMHbIE U MHTETPATUBHBIC JIEKIIMH C LIENBI0 aKTUBU3AIUU y 00yYaronuxcs
aHaJIn3a, CHUHTC3a, BOCIPHUATUA W MNOHUMAHUA I/IH(i)OpMaIlI/II/I, BBICTpanBaHUusd B XOHI€ JIGKIII/II\/JI
AJIIEMEHTOB JIUCKYCCUH U BBIPA0OTKY HHTEpeca K TEOPETUUECKOMY MaTepHay.

JlaGopaTopHbIe 3aHATHS PEATU3YIOTCS TOCPEACTBOM OOYUYEHHS Yepe3 OIbIT, aKTUBU3AILIUIO
KOMaHAHOW paboThl OOYyYalOIIMUXCS, PAa3BUTHUE MOJIEIM OTCTAaMBAaHUS CBOCH TO3UIMH 4epe3
00CyXJIeHHE N3YYEeHHOT0 MaTepHara.

CamocTtosaTenbHas paboTa mpenycMaTpuBaeT IOBTOPEHHUE U YIUIyOJieHHE H3yYEeHHOTO
MaTepuaiga B XOZ€ JIeKUMA U JabopaTopHbIX 3aHsATH. OHa HampaBlieHHA Ha HpOpabdOTKy
MH(POPMALMOHHBIX pecypcoB (yueOHOM, CIIpaBOYHOM M MEpHOANYECKOl nuTeparypbl, VHTepHeT-
pecypcoB) uepe3 mpopaboTKy YUEOHBIX U STAJOHHBIX KOJUICKIIUA MUHEPAJIOB, COCTABIIEHUE TaOIHIL
JMAarHOCTHYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIEKTOB, COJEpXAIUX JAUArHOCTUYECKHE
CBOWCTBa MHUHEPAJIOB, OCOOCHHOCTH T€HE3UCa, OIPENEeIeHUs] TEPMUHOB M KPUTUYECKUN aHAIH3 TI0
KOHKPETHOW U3yyaeMoil TeMe C BHICKa3bIBAHUEM COOCTBEHHOI'O CYXKJIEHUS U apTyMEHTOB.

Vill. OEHOYHBIE MATEPHAJIBI IVIA TEKYIHIEI'O KOHTPOJIS U
IMPOMEXYTOYHOM ATTECTAIINA

8.1. OueHounbie maTepuainb (OM)

[TpoBepka TekyIiel ycneBaeMOCTH IMPOXOJUT B paMKax JIEKIIMOHHBIX U JIaDOpaTOPHBIX
3aHATHA B BHUJIE YCTHBIX ONPOCOB M coOeceoBaHHWN TI0 TPOWACHHOMY Marepuany |
HpOpa6OTaHHBIM KOJUJICKIIUAM MI/IHepa.TIOB, a TaKXe I10 COI[Cp)KaHI/IIO IIOATOTOBJICHHBIX KOHCIICKTOB
B paMKax CaMOCTOSTEIbHOM paboThl oOydaromuxcs. [IpoBeieHHe MPOMEKYTOYHOM aTTECTAllud B
(bopmMe dK3aMeHa TpEACTaBisieT co0OW MTOrOBYIO MPOBEPKY IMOMYYEHHBIX 3HAHHS YEpPE3 YCTHOTO
OTBETa Ha BOIPOCHI W 3aJaHUs K3aMEHAIMOHHOTO OWiieTa M3 MEPEeYHs BOMPOCOB W 3aJaHH K
DK3aMEHY.

* OLIEHKA «OTJIMYHO» BBICTABJSIETCS CTYAEHTY, €CIH OH B IMOJHOM OObEMe OTBEYacT Ha
BOIPOCHI M3 3K3aMEHAIIMOHHOIO OmjieTa, KOPPEKTHO OINpENeIseT CBOWCTBA MHHEPAIOB B
NPEICTaBICHHOM 00pasiie W WACHTH(PHUIIUPYET UX; CBOOOJHO BIaJeeT TEPMUHAMU M TOHSATHAMH
Kypca, CIIOCOOEH IMCKYTHPOBAaTh I10 MPEIIOKEHHBIM BOIPOCAM, CIIOCOOEH apryMEHTHPOBAaHO
000CHOBAThH CBOIO TTO3HUIIHIO; IPH OTBETaX Ha BOIIPOCHI MOYKET COBEPIIIATh HEOOJIBIIINE OIHOKH;

* OLIEHKA «XOPOIIO» BHICTABIIAETCS CTYACHTY, €CJIM OH OTBETHJI Ha BCE MPEIIOKEHHBIE B
HK3aMEHAI[MOHHOM OHJIETE€ BOMPOCHI, PACKPHIB MX OCHOBHYIO CYyTh, HO JI€JIACT HE3HAYHTEbHBIC
OHH/I6KH, CHOCO6GH OTBCTUTHL HaA 6OJ'IBH_IYIO qaCcThb OOIIOJHHUTCIBHBIX BOHpOCOB; KOppeKTHO
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OTIpeJIeNIIeT CBOWCTBA MUHEPAIOB B IPEICTaBICHHOM oOpaslle M JelaeT OTJeNIbHbIe OIMIMOKU B
UJeHTU(DUKAITMA MUHEPAIOB B 00pasIie.

* OLICHKA «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIIM OH OTBETUJI HA JBa U3 TPEX
BOIPOCOB/3ajaHNsl SK3aMEHALIMOHHOIO OMJIeTa, IPU ITOM JONyCKAaeT OLIMOKH, HE HCKa)Karollue
CYTh TEpMUHA/SIBICHUS, XapaKTEPUCTUKH MUHEPAJa U €r0 KIACCU(PUKAIMOHHON MPUHAIIE)KHOCTH,;
WA OTBETHUJI HA JIBAa BOIPOCA, HE PACKPBIB B OJJHOM M3 HUX OCHOBHYIO CYTh, HO IIPH 3TOM CIIOCOOEH
OIIPEJICJIUTh OCHOBHBIE JMAarHOCTHYECKHE CBOMCTBA MUHEPAJIOB MPEICTABICHHOI0 00pa3ia 1 Ha UX
OCHOBE ONIPEENUTh IJIaBHbIC MUHEpaibl. B mpeanoxkeHHbIX B Ouiere BONpocax 3HAeT OCHOBHBIE
TEPMUHBI U NOHATUS Kypca. Ha 1onoaHuTenpHbIe BOIPOCH! OTBEYAET C IEPEMEHHBIM YCIIEXOM.

* OLICHKA «HEYJIOBJICTBOPUTEIILHOY BBICTABILSICTCS, €CIU: 1) CTYJACHT HE OTBETUII HHU Ha OJIUH
BOINPOC; 2) CTYACHT HE PACKpbUl CYTH HH OJHOTO BOIPOCA M HE ONPEACTHI OCHOBHBIC
JMAarHOCTHYECKUE CBOICTBa MHHEpaJoB B o0Opaslie, HE OTBETWJ Ha IMOJABIISIONIEE OOJIBIINHCTBO
JOTIOJIHUTEIIBHBIX BOIPOCOB; 3) OTBETHJI Ha OJMH U3 TPEX BOIPOCOB/3a/IaHMs, HE PACKPHIB HIIH
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 CYyIIHOCTH mIpeamera. llpu
HQIMYMM OWIMOOK B OTBET€ HA BONPOC OOydarolmMiCs HE II0Ka3blBaeT IIOHUMaHHE
(byHIaMEHTAIILHBIX OCHOB MHHEPAJIIOTUH, HE OPHEHTHUPYETCS B KIACCU(PHUKAIMH MHUHEPAJIOB,
COCTaBe M CBOWCTBaX TI€HE3MCE M MPHUKIAJHOM 3HAUYEHUM MUHEpPAIOB, 4YTO BbIpAXAaeTcs B
HETIOJTHOTE OTBETOB Ha BOINPOCOB/3aJaHMii. B TakoMm ciy4ae, OTCYTCTBHE MM HHM3Kas aKTHBHOCTB
oOyyJaromerocss B TEUEHUE TEOPETHMUECKOro OOyYeHHUs, BBIPAKEHHOE B OTPHULATEIIBHBIX
[IOKAa3aTesiX TEKyIleW ycreBaeMoCTU (pEeryJisipHble MPOIYCKH JEKIUOHHBIX U JaOOPAaTOPHBIX
3aHATUM WM MX OOJbLIOE KOJMYECTBO, OTCYTCTBUE OTBETOB B paMKaX YCTHBIX OIIPOCOB,
coOeceoBaHusl, HU3KAX pPE3YJIbTaTOB TECTUPOBAHME B paMKax TEKYIIEH YCIEeBaeMOCTH,
OTCYTCTBHUSI WJIM HEYJOBJICTBOPUTEIBHO BBIIOJHEHHBIX KOHCIEKTOB B XOJE CaMOCTOSTENIbHOU
paboTbl) Oyaer OOBEKTHBHBIM IIOKa3aTelieM TIPH OICHKH HEYJOBICTBOPUTEIBHON CTEICHU
c(OPMHUPOBAHHOCTH 3JIEMEHTOB KOMIIETEHIUH, onpeiesieHHbIX B pa3zaene ll1.

8.1.1. OneHo4HbIe MaTEPHAJIBI AJI IPOBEPKH TEKYIIEH YCIIeBAeMOCTH

MaTepI/laﬂbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAEHTOB:

KomMmnerenuun
Ne Buja koHTpOJISE KonTposmpyemblie TeMbl (pa3aeJibl) (ROMTIOHEHTEI),
n/H o P pompy pas KOTOpbIE
KOHTPOJHPYIOTCS
1 VYcTHBIM onpoc Paznen 1 (cm. m.4.3) N Konk-13.1
5 NKork-13.1
2 YCTHBIN ompoc Paznmen 2 (cm. 11.4.3)
NKonk-13.2
3 YcTHBIH ompoc Paznen 3 (cm. 11.4.3) NKork-1.2
NKonk-13.1
4 | Cobecenosaime/ Pasen 4 (cm. 1.4.3)
TECTUPOBAHUE NKorik-13.2
5 YCTHBIH onpoc Paznmen 5 (cm. 1.4.3) N Konk-13.2

Bonpocsl i1 NOATOTOBKH K YCTHBIM OIIPOCAaM IIPH NPOBEJAECHUH NPOBEPKH TEKYLIEH
ycIeBaeMoCTH

1. Pa3BuTHE MUHEPAJIOTUU: OCHOBHBIE ATAlbl CTAHOBJICHHS HAYKH.
2. ChopmynupyiiTe COBpeMEHHOE OIpe/IelIeHHe MUHEpaa.
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3. PacipocTpaHEHHOCTh MUHEPAJIOB B OKPYKAIOIIEM MUDE.

4. KakoBO 3HaY€HHE MMUHEPAIIOTHH JI IPOMBIIIJIECHHOCTH U SKOHOMHKH?

5. OxapakTepu3yiTe CBA3b MUHEPAIOTHH C APYTUMU HAyKaMH.

6. UTto Takoe KOHCTUTYIIUSI MUHEPaIOB?

7. O0uire npeacTaBIeHNs O CTPOCHUH aTOMOB XHMUYECKHUX 3JIEMEHTOB.

8. Kakue Turbl XuMHU4YeCKO# CBSI3U BCTpedaroTcsl B MuHepaniax? I[IpuBeaure npuMepsl.

9. Buyrpennee ctpoenue muHepaia. [IpuHuMn ruioTHEWIIEH YHIAaKOBKHU: JIBYXCIIOWHas
(rekcaroHajbpHas ) ¥ TpeXciaoHas (KyOudeckasi) INIOTHEHIINE YIIaKOBKH aTOMOB.

10. Tunbl DycTOT B IVIOTHEHIINX YIAKOBKAX.

11. [aiite onpeneneHne KOOpAMHAIMOHHOE YUCIIa.

12. Kakue KOOpAMHAIMOHHBIC YHCIa HanboJiee pacIpoCTPaHEHbl B CTPYKTYPaxX MUHEPAJIOB?
ITpuBenuTe npuMepsl.

13. Yto Takoe aTOMHBIE U MOHHBIE paauychl? B Kakux eIMHUIAX U3MEPSIOTCS aTOMHBIE U
MOHHBIE PAJyChl?

14. Kpucraminyeckas CTpyKTypa U IPOCTPAHCTBEHHAsI pEIIETKA.

15. Yto takoe nzomoppuzm?

16. Kakue hakTopbl, CIOCOOCTBYIOT M OTPaHUYMBAIOT IPOTEKAHUIO H30Mophu3ma’?

17. HazoBute THIBI H30MOp(U3Ma IO BAIEHTHOCTH, KOJIMYECTBY 3aMEIlaeMbIX JIEMEHTOB,
10 COBEPILLIEHCTBY U IPUBEANUTE IPUMEPBHI.

18. JlaiiTe onpeaeneHuIo TEPMUHOB «IIOJIMMOPGU3M» U «ITOTUTHUITHSY.

19. llpuBenuTe MpuMeps! MOTUMOP(HU3MA U MTOTUTHITHH.

20. Kakue Tunbl BoJbl BBIICIAIOT B MUHepanax? [IpuBeanTte npumepsl.

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

22. Oxapakrepu3yiTe OCHOBHBIE reocepbl 3eMIIM: 3eMHYIO KOpY, I'paHuily MoxopoBuunya
u ['yrenbepra, murocdepy, acreHochepy, MAHTHIO, BHEIITHEE 1 BHYTPEHHEE SPO.

23. IlpsiMble U KOCBEHHBIE METOJbl HMCCJIEIOBAHUS BHYTPEHHEIO CTPOECHHS 3eMJIM M HUX
KpaTKasl XapaKTepUCTHKA.

24. PacipocTpaHEHHOCTh XUMHUYECKUX JIEMEHTOB B 36MHOMU KOpe.

25. PacnpeneneHue TIaBHBIX MOPOA0OOPa3yONIIMX 3JEMEHTOB B MHUHEpajaX U IMOpPOAax
TuTOC(hEepHI.

26. MuHepanbHbI 1 XUMHUYECKHI COCTaB 36 MHOU KOPBI.

27. Ilpumeps! auddepeHnnaniy XUMHYECKUX 3JIEMEHTOB ITPH Me0JIOIMYECKHUX MPoLieccax.

28. HazoBUTE OCHOBHBIC TMPOIECCHl MHHEPaIo00pa3oBaHUsT W TPUBEAUTE TPUMED
MHUHEPAJIOB COOTBETCTBYIOLIETO T€HE3HCA.

29. Oxapakrepu3yiTe MarMaTu4ecKuil MpoIecc MUHEPATIO00pa30BaHHUS.

30. OGmactu MarmoreHnepauuu. IIporeccsl, COMPOBOXIAIOIIME HBOJIOLUI MAarMmbl:
JUKBAllUsl, KOHTaMHUHAlMs, CMEUICHHE Marwm, KpUCTAININ3allMOHHAas W TPaBUTALMOHHAS
nuddepeHImanus.

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

32. [lerMaTUTOBBIN MPOIIECC MUHEPATOOOPA30BAHMS: O0IIAs XapaKTEPUCTHKA M B3Il HA
IIPOUCXOXKAECHNUE IETMATUTOB.

33. MuHepasibHbIH cocTaB HanOoJiee paclpoOCTPAHEHHBIX TUIIOB IIETMATUTOB.

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

35. l'mmpoTepmallbHBIA ~ MPOIECC  MHHEPAOOOpa3oBaHWs:  O0mas  XapaKTepUCTHKA.
JKunpHple M pyAHbIE  MUHEpalbl  BBICOKOTEMIIEPATYypHBIX, CPEIHETEMIEPATYPHBIX H
HU3KOTEMIIEPATYPHBIX THAPOTEPMAIIbHBIX 00pa30BaHUI.

36. Meramopuyeckuii  mpoluecc — MUHEpanooOpazoBaHMs:  o0IIas  XapaKTepUCTUKa
mporecca. Tumbl Meramopdu3mMa. MuHepanbHBI COCTaB MeETaMOPPUUYECKUX O00pa3oBaHMI
3eJICHOCIIaHIIeBOM, aM(pUOOIUTOBOM, IPaHYIMTOBON U SKJIOTUTOBOH (haruii mpeodpazoBaHUs MOPOJ
Pa3HOTo COCTaBa.
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37. OcafouHblii Tpolecc MUHEepanooOpazoBaHMs: oO0ImIas Xapakrepuctuka. I[IpomyKTsi
XEMOTeHHOT'0 MHHepanooOpa3zoBaHusl. MuHepaabl 30H OKUCICHUS MEIHBIX, CBUHIIOBO-IIMHKOBBIX,
KEJEe30PYAHBIX MECTOPOKACHUN. MUHEPAIIBHBIN COCTAaB KOP BHIBETPUBAHMSL.

38. ArperaTthl MHMHEpAJIOB: KOHKPELUHU, OOJUTHI, C(HEpOIUTHI, CEKPEIUH, MHHIAIHHBI,
’KEO/Ibl, CTAIAKTUTHI, CTAJIArMUTHI, HATEYHbIE 00Pa30BaHUs, ICHPUTHI, 3PHUCTHIC MACCHI, APY3bl U
Ap.

39. ®usnueckue CBOWCTBa MuHepanoB. OmpeneneHue, CYIIHOCTh M XapaKTEPHCTUKA
Kaxsoro cpoictBa. bneck. llper mmHepana, moOexanocts, upusanusa. Yepra. IIpo3payHocTb.
O6muk kpuctamioB. [lceBmomopdo3sl W uX THMBL. JIBOMHUKM M 3aKOHOMEPHBIC CpacTaHUs
KpUCTAJJIOB MHHEpaynoB. Arperatel 1 ux ¢opmel. CrnailHOCTh, u310M. KOBKOCTb, XpPYNKOCTb.
VYnenpHblid Bec. JlOMOJHUTENBHBIE AUArHOCTUYECKHE CBOMCTBA: MAarHUTHOCTh, PAJAMOAKTUBHOCTD,
BKYC, 3amax, IpO4Ynue CBOKCTBA.

40. B3auMocBs3b (PU3NYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHHM CTPOCHUEM.

41. Knaccudukanusi MUHEpPaJOB: COBPEMEHHbIE KPUTEPUM KiIacCU(UKAMU MHUHEPAJIOB,
MIPUHIUI BBIICJICHUSI OCHOBHBIX KJIACCU(MKAITMOHHBIX €MHHUII (TUII, KJIACC, TOJKIIACC, TPYIIA).

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

1. Tun 1. CamopoaHbie 37€eMeHTHI (00111ast XapaKTePUCTHKA)

2. Kitacc Metamnsr™. MuHepaibl: meosb, 3010Mmo, cepebpo, niamuHa, iceneso.

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

4. Tun 2. Cynbdunasl 1 uM o100HbIe coeAMHEeHUs (00I1ast XapaKTepUCTUKA)

5. Kmacc cymbouasi*. Munepansl: xanwkosun', apeewmum:,  eanenum, cganepum,
KUHOBAPb, NUPPOMUH, HUKEIUH, NEeHMIAHOUM, XATbKONUpum, OOpHUmM, KOBELIUH, AYPUNUSMEHM,
peanveap, aHMUMOHUM, UCMYMUH, MOIUOOEHUM, RUPUM, MAPKA3UM, apPCEHONUPUM.

6. Knacc cynbdoconu®. MuHepansl: mennanmum, mempa’opum, npycmum?, nupapeupum?,
Ooicemconum®, Gynanocepum?.

7. Tun 3. Oxcunpl (001mas XapakTeprUCTHKA)

8. Kmacc oxcunmer*. MuHepansl: Kynpum, KOPYHO, 2eMamum, UIbMEeHUm, wnuHey,
MazHemum, XpoMum, pymui, KacCUumepum, nupono3um, Kpunmomenas, Konymbum?, manmanum?®,
nepoeckum?, camapcxum?, ypanunum®, xeapy, onan.

9. Knacc ruapookcunbr®*. MuHepansl: Opycum, eubocum, 6émum, ouacnop, 2émum,
uopo2émum (MUMoHUmM).

10. Tun 4. I'anorenu s (0011t XapaKTEPUCTHKA)

11. Knacc xmopuasr®. MUHeEpanbl: 2aiun, CUnbeuH, KapHauium®, kepapaupum?,

12. Knacc dropuasr*. Munepaisl: guroopum, kpuoaum?.

13. Tun 5. Conmu KHCITIOPOICOACPIKANTUX KUCIIOT (00Iast XapaKTepUCTHKA)

14. Knacc kapOoHatTer*. MUuHEpamnbl: Kalbyum, apazoHum, mazHesum, 00I0MuUm, cuoepum,
podoxpozum®, cuumconum?, yepyccum, cmponyuanum®, manaxum, azypum.

15. Knacc cynbgarsr*. MuHepaisl: 6apuT, HelecTUH', aHrIe3uT., aHruapuT, TUIc, IPo3KT™.

16. Kmacc docdarsr*. Munepamsl: Monayum?, kcenomum®, anamum, 6upiosa’.

17. Knacc Bonbgpamatsl u Monubmater*. MuHepansl: gepbepum, 2iobuepum, uwieenum?,
noeennum?.

18. Knacc cunukatsl (00111ast XapakTepUCTHKA).

19. lMogknacc CHIMKATBI C W3OJUPOBAHHBIMH KPEMHEKHCIOPOAHBIMH —TeTpadapamMu™.
MuHepansl: yupkon, @opcmepum, Gaanum, mMonas, OUCMEH, aHOGNY3UM, CULTUMAHUM?,
xnopumoud®, cmasponum, epaxamuvi (MUPoON, AILMAHOUH, CRECCAPMUM, YEapOSUM, 2POCCYIAp,
anopaoum), cgheH.

20. [Monkmacc CHMIMKATBl C HM30JMPOBAHHBIMU TPYIIAMH  TETPa’ApoB*. MmuHepabl:

8e3Y8UAH, TAMNPOPULIUM, INUOOM, DEPUILT, I8OUATUM, MYPMATUH.
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21. Tloaknacc LeMoYeuHble CHIMKATHI*. MuHepansl: ouoncud, eedenbepeum®, aszum,

arcadeum, 3eUpuH, CHOOYMeH, SHCMAmMum, Mmpemoaum, aKmuHOIUm, po2osds 0OMaHKa, 21ayKoga,
apgpeeoconum?, gonnacmonum, podonum, acmpoguaum.

22. Ilogknacc cloWCTBIE CUIUKATBI®. MuUHepanbl: manvk, nupoguiium, @roconum,
buomumbl, MycKoO8Um, NeRUOOIUM, GepMUKYIUmM:, Mmapeapum', xnopumvi (neHHUH, KIUHOXILOP,
miopuneum®), cepnenmumbvl, Xpu30munsl, KAOAUHUM, MOHMMOPULIOHUMY, HOHMPOHUM.

23. Tlogknacc KapKacHbBIE aTOMOCHIMKATHI*. MUHEpanbl: niaeuoxiazvl (psao aiboum-
ONUCOKNIA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUNT), MUKPOKIIUH, OpMOKIa3, canuount,
anopmoxnas', cxanonumuvi (Mapuonum, Mmeiionum), netiyum?®, Hegenun, codarum®, nazypum,
KaHKpuHuml, yeoaumol (Wabazum, HAMpoOIUm, 2eUIaHOUm, CmuIbOUm).

24. MuHepallbHbIE accolMaui. MUHEpAIbHBIE aCCOIMAIINH, CBSI3aHHBIE C MArMAaTUYECKUM
MPOIIECCOM MUHEPAIO00pa30BaHus (MUHEPAIOTHSI KUMOEPIIUTOB, METHO-HUKEIICBHIC U TUIATHHOBBIC
pyIbl OCHOBHOTO MarMaTu3Ma W T.I.). ACCOINHMAIIMM MUHEPAJIOB B MErmMaTturtax. AcCCOIMAINN
MUHEpPAJIOB B KOHTaKTOBO-METACOMATHYECKHX OOpa30BaHUSIX. MUHEpaNbl THAPOTEPMATBHBIX
MECTOPOXKICHHH MOJIE3HBIX UCKOMAeMbIX. MUHEpallbl KOPbI BBIBETPUBAHUS. MUHEpaTbl 0CaJOUHBIX
TOPHBIX IOPO. MUHEpaIbHBIC aCCOIMAIIUH, CBS3aHHBIC C METAMOP()HU3MOM TOPOJI.

25. CoBpeMeHHbIC METO/IbI HCCIICIOBAHUS MUHEPAJIOB M KPUCTAJUTUIECKOTO BEIICCTBA.

* TlpuMeuaHue: B BOIPOCAX, OTMEUYCHHBIX 3BE3J0YKON HEOOXOMMMO IaTh OOIIYI0 XapaKTCPHCTHKY Kiacca
(momkacca) MUHEPAIOB: KPUTEPUH OOBEINHCHHUS MUHEPAJIOB B Kiacc (MOIKIIACC), XUMHUCCKUI COCTAaB MUHEPAJIOB, B
TOM YHUCIE BXOIAIIME H30MOP(HBIC MPUMECH, OCOOCHHOCTH KPHCTAIMUECKUX CTPYKTYp; oOIme (U3NIecKue
cBOHCTBa. YKazaTh XapakTepHble MHHEpanbl W obOnacTu uXx mnpuMmeHeHus. Oco0oe BHHMaHHUE CIEAYeT YACIUThH
Ba)XHEHIIMM TpyNIaM U ceMeiicTBaM MOpoa000pa3yroliX MHHEPAJIOB — KBaplly, OJIMBHHAM, I'paHaTaM, MUPOKCEHaM,
ampuboIam, XJIOpUTaM, CIFOJIaM, MOJIEBBIM IInaram, (elbAIIaTonIam 1 ap.

106 »ToM MuHepame HEOOXOAMMO HMETh OOINWE NPENCTABICHHUS; OCTAIbHEIE, BBIICICHHBIE KypCHBOM
MUHEpAJIbl HEOOXOAUMO 3HATH MOIPOOHO.

JleMOHCTpPAlMOHHBII BAPHAHT TecTa /IS IPOBeeHHs IPOBEPKH TeKyllell ycneBaeMoCTH
Nel
1. K xakoMy KJ1accy MUHEpaJIOB OTHOCHUTCSI rpadpur?
A. caMOpOJHBIE METaJLIbI
b. camopoiHbIE HEMeTaITBI
B. camopoiHbIe TOTyMETAIBI
I'. cynbuast

2. Kakyro TBep/10CTb UMEET CaMOPOAHOE 30J10TO?
Al
b. 2,5-3
B. 4-5
I.6

3. Ilo kakuM CBOWCTBAM MOKHO OTJIMYUTH CAMOPOJTHOE Cepedpo OT TUIATHHBI?
A. 1o Oecky u UBETY
b. no Mopdoorumn KpucTamioB u uepTe
B. o TBepaocTH U yAeIbHOMY BECy
I'. mo cnaitHOCTH U U3TOMY

4. Kakue arperaTsl Haubosee TUITUYHBI I CAMOPOTHON MeTu?
A. oTHenpHBIE XOPOIIO 00pa30BaHHbBIE KPUCTAIIIBI
b. nennputsl
B. 3emnucThie Macchl
I'. naneTsl

5. Kakoii MuHepas1 nmpu OKHCIIEHUU MOKET 00pa30BbIBAaThCS HAa MOBEPXHOCTH CAMOPOIHON
menn?
A. IUPOITIO3UT
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b. xaonmuauT
B. rpadur
I'. manaxur

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

7. Kakast crmiailHOCTh Yy caMOpoiHOTO cepebpa?
A. BecbMa cOBepUICHHAs
b. coBepiieHHnas
B. HecoBepiienHas
I'. orcyrcrByer

8. Bribepute 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 THII XUMUYECKOW CBSA3M HAONIOAAETCA Y IJIATUHBI?
A. KOBaJIGCHTHBIM HEMOJISPHBIN
b. KOBaJICHTHBIN NOJISIPHBIN
B. nonnsIit
I'. MeTanmmueckui

10. Yem o0ycrmoBiieHO pa3nnine CBOWCTB rpadura u anmaza?
A. XUMHUYECKUM COCTaBOM
b. kpucramnmyeckoil CTpyKTypoun

b. bopMmoii BeiIeeHNS MUHEPATIOB
B. npuunHa paznnunsi CBOMCTB JaHHBIX MUHEPAJIOB JI0 CUX MOP HE YCTAaHOBJICHA

11. Kakme THIHYHEIE IIpuMeCHu Ha6JHO)13.IOTC$I B XHUMHUYCCKOM COCTABE€ CaMOPOIHOI'O

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

12. Kakoii Bec HanOoJee KpyIMHOTo caMOpoKa 30J10Ta, BCTpedeHHoro B Poccun?
A.2xr
b. 35 xr
B. 400 kr
I'. 2 ToHHBI

13. C xakuMu TOpHBIMHU TOPOJaMHU CBA3aHbI MECTOPOKIACHUA aaMa3oB?

A. TpaHHTHI

b. cueHuTh

B. xumOGepnuTsl
I'. mermMaTuThI

14. Beibepute MuHepai, 00J1aaaomuid HauboIbIel KOBKOCThIO
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A. Anmas
b. I'padur
B. Cepa
I'. Menn

15. Yem 00ycioBieHa BbICOKAS 3JIEKTPO- U TEILIONPOBOJHOCTh MUHEPATIOB IPYIIIBI 3070Ta?
A. MeTaJUIMYeCKUM TUIIOM XUMHYECKOU CBSI3U
b. ycnoBusimu o6pa3oBanus
B. cTpykTypHBIMU ITpUMECIMHU
['. THIOM KpUCTAJIIINYECKON CTPYKTYpPBI

16. C ynbTPAOCHOBHBIMH MarMaTH4eCKUMHU  IOPOJAMH TEHETHYECKH  CBS3aHBI
MECTOPOKICHHUS:
A. rpadura
b. cepbl
B. cepebpa
I'. mnatunHbl

17. Kaxoii munepai o0nazaer HanOoJiee BBICOKOH TBEPIOCTHIO?
A. rpadur
b. cepa
B. mennp
I'. nnatuna

18. YTto Ha3bIBalOT UHTEPMETAIIIMYECKUMH COETMHEHUSIMU ?
A. IpUpOJIHBIE CIUIaBbl METAIIJIOB
b. nponykThl BHEIpEeHUs XMMUYECKMX 3JIEMEHTOB, OTHOCALIMXCS K HEMeTaljlaM B
KPUCTAJNINYECKYIO CTPYKTYpPY MUHEPAJIOB KJIacca CaMOPOJHBIX METAJIOB
B. 3T0 cHHOHUM CaMOpOJIHBIX HEMETAIUIOB
I'. cuHTeTHYEeCKHE aHAIOTU MUHEPAIOB KJIACCAa CAMOPOIHBIX METAIUIOB

19. Jlns kakoro MuHepajia XapaKTepHbl clenayloomue cBoicTBa? JlaHHBII MHHepan
KPUCTAJNIU3YeTCsl B pOMOMYECKON CHUHTOHMM, OOJajaeT TBepAoCThio 1,5-2; uMeeT XenThlil LBET U
MIPaKTUYECKH OECIIBETHYIO YEpPTY; PU HArpeBaHUM U3A€T XapaKTepHbIN 3amax.

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

20. Bribepute wMuHEpas, KOTOPBIA  MOXKET OOpa30BBIBATHCS B 30HAX BTOPHUYHOTO
cynb(uaHOro odorameHus?
A. cepa
b. rpadur
B. anmas
I'. camoponHas menapb

8.1.2 OueHouyHbIe MaTepHAJIbI I IPOMEKYTOYHOM aTTecTanuu B opme IKk3aMeHa
IlepeyeHb BONPOCOB U 3aJaHUI K IK3aMeHY

HpnMeprle BOIIPOCHI 9K3AMECHAIIUOHHOT' 0 6I/IJ1€Ta, BbISIBJIAIOIHNE CTCIICHDb
C(l)OpMHpOBaHHOCTI/I KOMIIETCHIUHA 10 JCCKPUIITOPY «3HATB»
1. OnuiuTe OCHOBHBIE 3TAIlbl CTAHOBJICHUS MHHCPAJIOTHUHN KaK HAYKH.
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2. JlaiiTe COBpeMEHHOE OIpeJeNeHHe TEePMHHY «MHHEpai». PacrmpocTpaHeHHOCTb
MUHEPAJIOB B OKpYyXkarouiemM Mupe. KakoBo 3HaYeHHME MUHEPAIOTMU Ul IPOMBILIICHHOCTH H
HSKOHOMHKH. CBSI3b MUHEPAJIOTHH C IPYTUMHU HayKaMu ?

3. UTto Takoe KOHCTUTYLMS MuHepanoB? Kakue TUIBI XUMUYECKOH CBA3M HaOIIOJar0TCs B
MuHepanax?

4. B yeMm 3akiroyaeTcsi MPUHLMI IUIOTHeHIeH ynakoBku? Kakue TUIIBI TyCTOT BCTPEUYarOTCs
B IUIOTHEWIIMX YynakoBkax? Uro Takoe KoopAuHALMOHHOE uucio? Kakum KoopauHalMOHHBIM
quCcIOM 00JIaJjaloT YIIepod B CTPYKType KapOOHATOB, KpeMHUI B cTpykType cuinukaToB? KakoBa
3aBUCHUMOCTbh KOOPAMHALMOHHOIO YKMCJIA M OTHOLLIEHUS! MOHHBIX PaInyCcOB KaTHOHA K aHUOHY?

5. ATOMHBIE ¥ HOHHBIE pajinychl. BakHeine kKaTHOHBI M AHUOHBI B CTPYKTYpPE MUHEPAJIOB.
KaxoBa posib aHMOHOB ¥ KaTUOHOB B KPUCTAJUIMUECKOM CTPYKTYpPE MUHEPAJIOB.

6. [IpyHLIMIIBI TOCTPOEHUS IPOCTPAHCTBEHHON PEIIETKH U OTOOPAXKEHUS KPUCTAILIIMUECKON
CTPYKTYpbl MUHEPAJIOB.

7. Jlaiite omnpeneneHue TepMHHY «u3omopdusm». Kakue Qakropel  cnocoOCTBYIOT
OCYIIECTBICHHUIO H30MOp(hu3Ma. Ha Kakux KpUTEpHsIX OCHOBAHBI BBIICJICHUE THIIOB H30MOp(u3Ma?
[IpuBenuTe mpuUMepsl COBEPIIEHHOTO M HECOBEPLICHHOT'O, BYXAaTOMHOIO (JBYX3JIEMEHTHOIO) U
MHOT0aTOMHOT'O (MHOT03JIEMEHTHOT0), H30BAJIECHTHOT'O U F€TEPOBAJIEHTHOTO U30MOpPH3Ma.

8. Uto Takoe noinumopdusm u nonutunus? [pusenure npumepsl.

9. Kakue THITBI 1 BUIBI BO/IBI HAOMIOJAIOTCS B cocTaBe MuHepaioB? [IpuBenure npumMepsl.

10. Kakue cBeneHus, jexallue B OCHOBE IpeJcTaBlieHHH o crpoeHuu 3emuu? B uem
pa3iauyure 3eMHOM KOpbl U TUTOC(HEpPHI?

11. Cpopmynupyiite mpeacTaBaeHHs O PACIPOCTPAHEHHOCTH XMUMHMYECKHX 3JIEMEHTOB B
3eMHON Kope. OxapakTepusyiTe paclpeneiacHUe TJIaBHBIX IOPOA000pa3yloIIUX 3JIEMEHTOB B
MUHepasiax U nopojax Jutocgepsl. [Ipumeps! nuddepeHumanuy XUMUYECKUX 3JIEMEHTOB IpU
re0J0rM4eCKHUX Mpoleccax.

12. JlaiiTe 0011yt0 XapakTEpUCTUKY MPOIECCHl MUHEPATI000pa30BaHusI.

13.  Oxapakrepu3yiiTe ~MarMaTu4eckuid mporecc MuHepanooOpazoBanus. Oobmactu
Marmoresepanuu. IIponeccsl, COMPOBOXAAOIMNE IBOJIIOLMIO MarMbl: JIMKBallUs, KOHTaMUHALNA,
CMEILIEHue  Marw, KpUCTAINIM3allMOHHAass M TpaBUTalMOHHas  jauddepeHumanys.
ITocnenoBarenbHOCTh KPUCTAUIN3ALMA MUHEPAIOB U3 MarMaTHYECKOI0 pacIulaBa: BOJIOLNOHHBIE
psnel bosyHa.

14. TlermaTUTOBBIN MpolIECC MUHEPATIO00pa30BaHus: 001ast XapaKTepUCTUKA U B3IJIAAbI HA
MIPOUCXOXACHUE NEerMaTuToB. MuUHEpanpHBIM cocTaB Haumbojee pacnpOCTPAHEHHBIX THUIIOB
MIErMaTUTOB.

15. CkapHsl U rpei3eHbl: 0COOEHHOCTH MPOUCXO0XKIECHUS 1 MUHEPAJIbHOTO COCTaBa.

16. I'maporepmanbHBIl  IpollecC  MHUHEpagooOpa3oBaHHUs:  oOLIas — XapaKTepUCTHKA.
XKunbHele W pynHble  MHUHEpaJdbl  BBICOKOTEMIIEPATYPHBIX, CpEIHETEeMIEepaTypHbIX U
HU3KOTEMIIEPATYPHBIX THIPOTEPMAIbHBIX 00pa30BaHUM.

17. Metamopduueckuii  mpoiiecc  MHHEpaiooOpa3zoBaHUs:  OOmIas  XapaKTEPHCTHKA
nporecca. Tumbl Meramoppusma. MuHepaidbHbII cocTaB MeTaMOp(UYEcKMX 00pa3oBaHMN
3€JICHOCIAaHIEBOH, aM(UOOTUTOBOMN, TPAHYIUTOBOM M SKJIOTUTOBOM (paruii mpeoOpa3zoBaHus TTOPO.T
pa3HOro COCTaBa.

18. OcamouHblii TpollecC MHHEPaATO00pa3oBaHMs: O0IIas XapaKTepUCTHKA. [IpomXyKTHI
XEMOTE€HHOI'0 MHHepaiooOpa3oBaHusi. MUHepabl 30H OKUCIECHUS MEIHbBIX, CBUHI[OBO-IIMHKOBBIX,
KEJEe30PYAHBIX MECTOPOKACHUN. MUHEPATBHBIN COCTaB KOP BHIBETPUBAHMSL.

19. IlpuHIUIIBI MAKPOCKOIMYECKON TUarHOCTUKA MUHEPAJIOB.

OO6HK KpUCTAUIOB MUHEPAJIOB KaK BaXKHEHIIIEe TUarHOCTHIECKOE CBOMCTBO.

20. ArperaTsl MUHEPAJIOB.

21. ®wusnyeckue cBOWCTBa MuHepasioB. OrmpejiencHUe, CYIIHOCTh W XapaKTePUCTHKA
Ka’KJI0TO CBOMCTBA.

22. B3anMocCBs3b (U3NIECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHUEM.
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23. CoBpeMEeHHbIE METO/IbI HCCIIEOBAaHUS MUHEPAJIOB.

24. CoBpeMEHHbBIE KpUTEpUH KJIacCU(DHUKAMM MHUHEPAJIOB. [IpuBenure npUMEpHI
aKTyaJbHBIX MHHEPAIOTHYECKUX Kiaccupukanuii. OxapakTepusyilTe HPUHLIUIBL BBIACICHUS
OCHOBHBIX KJIaCCU(UKAIMOHHBIX €IMHHMII (THUII, KJIACC, TIOJIKIACC, CEMEHCTBO, TPYIIA).

IIpuMepHbIe BONPOCHI IK3aMeHAIHOHHOT0 OHJIeTa, BHISIBJISIIOIINE CTeNeHb
c¢(popMHUPOBAHHOCTH KOMIIETEHIINH 0 JECKPUIITOPY KyMeThb»

1. Tun 1. Camopoanbie 3nemeHTHI. JlaiiTe OOIIyI0 XapakTEPUCTHUKY THIIA, MPUBEINUTE
BROXHEHIIME MUHEpaTbl THMA W ONHUIIUTE WX JUATHOCTHYECKHE CBOWCTBA, OCOOECHHOCTH
MIPOUCXOXKACHUS M MMPAKTHYECKOTO 3HAYCHUSI.

2. Knacc meramner®. MuHepaisl: mMedsb, 3010mo, cepedpo, niamutda, iHeeneso.

3. Kitacc Hemertamisr®. Munepaisl: cepa, epagpum, aimas.

4. Tun 2. Cynbdunsl u uM 11o100HBIE coeTMHEHNUS (00IIast XapaKTePUCTHKA)

5. Knmacc cynb¢uasr*. MUHepanbl: XaisKo3un', sarenum, canepum, Kunosaps, nuppomuH,
HUKEeIUH, NeHMIAHOUM, XAlTbKONUpUm, OOpHUM, KOBELIUH, AYPUNUSMEHM, peanvedp, CMUOHUm,
BUCMYMUH, MOAUOOEHUM, NUPUM, MAPKAZUM, APCEHONUPUN.

6. Knmacc cynsoconu*. Munepanst: mexnanmum, mempasopum, npycmum®, nupapaupum?,
Oorcemconum®, 6ynamnoicepum?®.

7. Tun 3. Oxcuapl (001112 XapaKTepUCTHKA)

8. Kimacc oxcuapr®*. MuHepanbl: Kynpum, KOPYHO, 2emMamum, UlbMeHum, wnuHely,
MazHemum, XpoMum, pymua, Kaccumepum, nupoio3unm, Kpunmomenan, Koayméum?', manmanum?,
neposckum?, camapckum®, ypanunum?, keapy, onan.

9. Knmacc ruapookcuabr®*. MuHepansl: Opycum, eubbcum, 6émum, ouacnop, 2émum,
auopozémum (MUMOHUM,).

10. Tum 4. 'anorenu s (00IIast XapaKTEPUCTHKA)

11. Knacc xnopuasl*. MUHEpanbl: canum, cunbeut, Kaprainum?, kepapeupum:.

12. Knacc ¢ropunsr®*. Munepansi: guioopum, kpuoaum:.

13. Tun 5. Conu KHCTOPOACOAEPKAIIUX KUCIOT (001I1ast XapaKTepUCTHKA)

14. Knacc kapOoHaThr™. MUHEpabl: Kaibyum, apazoHum, mMazue3um, 00JOMUm, cuoepum,
poooxposum®, cuumconum®, yepyccum, cmponyuanum?, manaxum, azypum.

15. Knacc cynbgarsr*. MUHEpassl: 6apuT, IeNecTHH ., aHTIIe3UT., aHTUAPHT, TUIIC, APO3UT..

16. Knacc docdarer*. Munepaisl: Monayum?, kcenomum®, anamum, 6upiosa’.

17. Knacc BonmbgpaMartsl u MomuOmater*. MuHepansl: gepbepum, ciobuepum, uweenum?,
noeennum®.

18. Kitacc crmukatel (00mas XapakTepUCTHKA).

19. [loakmacc cunIMKaThl C H30JUPOBAHHBIMH KPEMHEKHCIOPOJHBIMH TETpadapaMu™.
MuHepansl: yupkon, Gopcmepum, Gaanum, monas, OUCMEH, AHOALY3UM, CULTUMAHUM?,
xnopumoud®, cmasponum, zpanamovl (MUpON, ATLMAHOUH, CRECCAPMUM, YEAPOSUM, 2POCCYIAD,
anopaoum), mumanum (cgen).

20. Ilogknmacc cUIMKATBI C HW30JMPOBAaHHBIMU TpyHIamMu TeTpa’ApoB®. MuHepasr:
8e3V8UAH, TAMNPOGUIIUM, FINUOOM, OEPULL, IBOUATUM, MYPMATUHDL.

21. Tloaknacc LeMoYeuHble CHIMKATHI*. MuHepansl: ouoncud, ecedenbepeum®, aszum,
aHrcadeum, 3eUpUuH, CHOOYMeH, JHCMAMUm, Mmpemoium, aKmMuHOIUM, po2osds 0OMAaHKa, 21ayKogat,
apgpeedconum?, eonnacmonum, podonum, acmpoguanum.

22. Tlogknace CIIOUCTBIC CHJIMKATBI*. MHUHEpabl: manbK, nupo@uiium, @roconum,
buomum, Mycko6um, nenudonum, XIOpUmvl (NeHHUH, KIUHOXIOp, MIopuHaUm‘), cepnenmumvi,
XPUSOMUTBL, KAOTUHUM, MOHMMOPUTIOHUM®, HOHmMPOHUM.

23. Tlogknacc KapKacHbIe aTOMOCHIMKATHI*. MUHepanbl: niaeuoxiazvl (psao aiboum-
ONUCOKNIA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUNT), MUKPOKTIUH, OpmMoK1a3, canuount,
anopmoxnas', cxanonumuvi (Mapuonum, Mmeiionum), netiyum?®, mHeenun, codanum', nazypum,

Kankpunum®, yeonumol (wabazum, Hampoaum, 2eiianoum, cmutboum).
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24. MuHepallbHbIE accolMaui. MUHEpaIbHBIE aCCOIMAIINH, CBSI3aHHBIE C MArMATUYECKUM
MIPOLIECCOM MUHEpaioo0pa3oBaHus (MUHEPATIOTUsI KUMOEPIUTOB, METHO-HUKEIIEBbIE U MJIaTUHOBBIC
pyIdpl OCHOBHOIO MarMaTus3Ma M T.I.). AccolMallMd MHUHEpPAJIOB B IerMarurax. Accoluainuu
MUHEPAJIOB B KOHTAKTOBO-METACOMAaTHYECKHX 00pa3oBaHUSX. MuUHEpaabl THAPOTEPMAIbHBIX
MECTOPOXKIAEHUN MOJIE3HBIX UCKOMAeMbIX. MUHepalbl KOpbl BBIBETpUBaHUS. MHUHEPAIIBI 0CAJOYHBIX

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

*[IpuMedanue: B BOIPOCaX, OTMEUYCHHBIX 3BE3M0YKOI HEOOXOAMMO JaTh OOLIYI0 XapaKTepHCTHKY Kiacca
(moxkIacca) MUHEPAIOB: KpUTEPHUH 0OBEINHEHNS MHHEPAJIOB B KJIacC (TIOAKIIACC), XUMHYECKUI COCTaB MUHEPAJIOB, B
TOM 9YHCIIE BXOIAIMIHE H30MOpP(HBIE NpPUMECH, OCOOEHHOCTH KPHCTANIMUECKHX CTPYKTYp; obumme ¢usudeckue
cBOifcTBa. YKa3aTh XapakTepHble MHHEpassl M 00JacTH HMX npuMeHeHus. Ocoboe BHUMAaHHE CIEIyeT YACIUTh
B)XHEHIINM IpyIIaM U ceMeHCTBaM IOpOA000pa3yIoIIX MHUHEPAIOB — KBaplly, OJIMBHHAM, FpaHaTaM, IIMPOKCEHAM,
am¢udoIaM, XJIOpUTaM, CIFOIaM, TIOJIEBBIM IITIaTaM, (DebIIIImaTOnIaM 1 JIp.

Y06 smom MuHepane HeoOX00uMo umemv o0wue npeoCmasienus, OCMAbHble, GblOCICHHbIC
KYPCUBOM MUHEPATbI HEOOXOOUMO 3HAMb HOOPOOHO.

IIpumepHbIe 3a1aHNS IK3aMEHAIIMOHHOT0 OUJIeTa, BHIABJISIONINE CTeNleHb
c()OpMHPOBAHHOCTH KOMIETEHINH 10 JeCKPUNITOPY «BJIATETH)»

bnok sx3aMeHanmoOHHOro OuIeTa, BHISBISIONIUE CTETIEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN
M0 JIECKPUITOPY «BJIAJETHh» IPEACTABIAIOT COO0OW NpPaKTUYECKHE 3aJaHWE HaIpaBICHHBIC Ha
OTlpesieNiecHue BaXHEHIIUX MOPOA000Pa3yIIUX U PYIHBIX MHUHEPAIOB B MPEIOCTaBICHHOM
(9K3aMEHAaIIMOHHOM) 00pas3le 1O BBIABICHHBIM W  YCTAaHOBJICHHBIM MAaKpOCKOITMYECKHM
JIMarHOCTHUYECKUM CBOMCTBAM, a TaK)K€ YCTAHOBJIEHUHU CIIOCOOHOCTHU CTYJIEHTA JeNIaTh 3aKII0YCHHE
0 reHesuce oOpaslla Ha OCHOBE BBISIBICHHON MuHEpadbHOW acconuauuu. s ompeneneHus
JIMArHOCTHMYECKUX CBOWCTB MHHEPAIOB B 00pa3le CTYAEHTY MPEAOCTaBISIIOTCS: IiKana Mooca s
onpeeeHUs] TBEPJOCTH MUHEPAJIOB, CTajbHas WUrja (IIMJI0) yBEIUYUTEIbHOE CTEKIO0 (Jyma), 3%
PacTBOP COJISTHOM KHUCIOTHI, MarHuT (komrac), haphopoBas IIaCTUHKA.

[lepeyeHb OCHOBHBIX MOPOJOOOPA3YIOMIUX ¥ PYAHBIX MHHEPAIOB, BXOISAIIUX B
SK3aMeHAllMOHHBbIe 00pa3lbl, KOTOpblE HEOOXOJUMO YMETh OIpeAessaTh (MO0 ycTaHABIUBATh
NPUHAIIISKHOCTh MHHEpaja K TPYIE, €CIM HEBO3MOXKHO IO MaKpOCKOIMUYECKHM CBOMCTBaM
YCTaHOBUTH KOHKPETHBII MUHEpa U TpeOyroTcs 1a00paTOpHbIE METO/IbI UCCIIEAOBAHMS):

1. Menn
. 3010TO
. Cepebpo
. Cepa
. I'padur
. XaJIbKO3UH
. I'anenur
. Caneput
. Kunosaps
10. IIuppoTunsl
6. IlenTimanaur
7. XanbKOIUPUT
8. bopHUT
9. Kosemnn
10. AypunurmeHT
11. Peanbrap
12. CtuOHuUT
13. Bucmytun
14. MonubaeHuT
15. Ilupur
16. Apcenonupur
17. bnéxuble pynpl (TEHHAHTUT-TETPASAPUT)

18. Kynput
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19. Kopynn

20. 'ematut

21. UnpmeHur

22. lllnunens

23. Maruetur

24. XpoMuT

25. Pytun

26. Kaccurepurt

27. Ilupoino3ut

28. Kpunromenan

29. KBapny (B ciy4ae XapakTE€pHOM pa3HOBHIHOCTM — HAa3bIBAaeTCsd KOHKpETHAs
Pa3HOBUAHOCTD)

30. Oman

31. bpycur

32. T'ubbcut (B cirydae HaXOXKIACHUS B CKPHITOKPUCTAIIIMUECKUX arperarax, CMEHIaHHBIX C
OPYTUMU THUJIPOKCHJIAMHU allFOMUHHUS B OOKCHUTaX — YKa3bIBa€TCS BEPOATHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJyia B 00pasiie)

33. bémut (B ciydae HaXOXACHUS B CKPBHITOKPUCTAINTMYECKHX arperarax, CMEIIaHHBIX C
JIPYTUMH THIPOKCHIIAMH QIFOMHHHUS B OOKCHTaX — YKa3bIBA€TCS BEPOATHOCTHOE HAXOXKICHHE
JTAHHOTO MUHEpaJia B 00pasIie)

34. luactiop (B ciiydae HaXOXJACHHUS B CKPBITOKPUCTAJUIMYECKUX 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. ®aroopur

40. Kanpur

41. Aparonur

42. Marue3urt

43. Jlomomur

44. Cupnepur

45. Lepyccur

46. Manaxut

47. Azypur

48. bapur

49. AHruIpuUT

51. I'une

52. Spozur

53. Anatutel

54. Bonbdpamutsl

55. lupkon

56. ®opcrepur

57. OnvBUHBI

58. Tonaz

59. Kuanwur (aucren)

60. Aannany3ur

61. CunnuMaHuT

62. Xnopuronn

63. CraBponur
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64. I'panatsl (Mpor, albMaHIuH, CIIECCAPTHUH, YBAPOBUT, TPOCCYIISP, aHIAPAIUT)
65. Turanut (chen)

66. BezyBuan

67. Jlamnpoduaut

68. Dnunot

69. bepun

70. DBauanuT

71.Typmanunbl

72. Muonicun

73. I'enenGeprur

74. ABrut

75. Kaneut

76. OrupuH

77. CnogymeH

78. OpTonupOKCEeHBI (Ps] FIHCTAUT-PEPPOCUITUT)

79. Tpemonut

80. AKTUHOIHUT

81. M3BecTkoBO-1IE10YHbBIE aM(pHO0IIBI (POTOBBIE OOMAHKH)
82. I'maykodan

83. llenounbie ampuOOIIBI

85. Bomnactonur

86. Pomonur

87. Actpodummut

88. Tanbk

89. [upodumnur

90. ®noronut

91. buotuts! (ciro61 N30MOP(HHOTO Psiia AHHUT-(IIOTOIIHT)
92. MyckoBUT

93. Jlenunonur

94. BepMukynur

95. XnopuTsl

96. CeprieHTUHBI

97. Xpu30THibl

98. Kaonuuur

99. HouTpoHut

100. ITnarnoknassl

101. KanueBo-HaTpueBbI€ MOJIEBBIC MITIATH (MUKPOKJIMH, OPTOKJIA3)
102. CkanoauTsl

103. Hedenun

104. JIazyput

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

S ARG

“ine’

MHWHOBPHAYKH POCCHUHA
(enepanbHoe rocyrapcrBeHHoOe 0I01KeTHOE
o0pa3oBare/ibHOE YUpekIeHHe BbIcIIero 00pa3oBaHust
«HpKyTCcKMii rocyAapcTBeHHbIH YHUBEPCUTET»
(®I'bOY BO «HAI'Y»)
I'eonornuyeckuii pakyaprer

BWJIET JJISA DK3AMEHA Ne 1
Jucuunnunza: «MuHepaJorus»

CrrertmansHOCTS 21.05.02 [Mpuknamuas reoxorus, crernuanu3amis «['eomornueckas cheMKa, TIOUCKH U
pa3Be):LKa MeCTOpO)K)IeHI/Iﬁ TBepZ[LIX ITIOJIC3HBIX UCKOIIACMBIX)»

1. JlaiiTe ompenenenue TepMUHy «u3oMopdu3am». OxapakTepu3yilTe BaKHEHUILINE YCIOBUS
ocymecTBieHust u3zoMopdmusma. [lo KakuM KpPUTEpHSM BBIIENAIOTCA THIIBI H30MOpdu3Ma.
[IpuBenuTe mpuMeEpsI.

2. Oxapakrepusyiite MIOJIKJIacC KapKaCHBIX AJIFOMOCUJIMKATOB. Otpazure
KJIacCH(HUKAMOHHOE TTOJIOKEHNE, BAKHEHIINE MUHEepalbl mojkiacca. OnumuTe 0COOEHHOCTH UX
XUMHYECKOTO COCTaBa, KPUCTAJUTMUECKON CTPYKTYphI, MOP(OJIOTUM KPUCTALIIOB W arperaros,
(bHU3MUECKUX CBOMCTB, TeHe3Mca 1 001acTell MpHMEHEHUSI.

3. OnumuTe W YCTAaHOBHTE JIUArHOCTHYECKHE CBOMCTBA MUHEpajioB B oOpasme. Ha
OCHOBAHUU BBISBIICHHBIX XapaKTEPUCTHUK (CBOICTB) MHUHEPATIOB OIpEIeINTe MUHEpaibl B 0Opasiie
U JIaliTe 3aKJIIOUEHUE O €TI0 T'eHEe3HCe.

3aBemyromuii kKadenpoil, TO1EeHT k.-T.-M.H. C.A. Cacum

(moxnuce)

« » 202 .
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Pa3patGorumk:

3aB. kaenpoit moJae3HbIX HCKOMAEMBIX, 0?@
(Y
Tre€OXMMUHU, MUHEPAJIOTUU U TTeTporpaduu C(//}

KaHJ. T€0J.-MUHEpaJl. HayK, IOLEHT C.A. Cacum

[Iporpamma cocrtaBiiena B cootBercTBuu ¢ TpeboBanusimu PI'OC BO no cnenuanbHOCTH
21.05.02 IlpuknagHas TeOJIOTHsS, yTBEp)KIAeHHOTO TpukazoMm Ne953 MunoOpHayku Poccum ot
12.08.2020 r.

[IporpaMmma paccMOTpeHa Ha 3acelaHud Kadenpbl TOJE3HBIX HCKOMAeMbIX, TEOXHUMUH,
MUHEPAJIOTUH U neTporpaduu.

[Tpotokomn Ne 6 ot «13» mapta 2025 1.

//?Z?@u/}

3aB. kadenpoit C.A. Cacum

Hacmoswas npoecpamma, He modcem Ovbimb 80CHpousgedeHa HU 8 Kakou ¢Gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuuxa npocpammol.

32



