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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
51.0.21 MuHepanorus

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4e6HbIM riaHoM

1. Koa n HaumeHOBaHMe HanpaBeHMA NoAroToBKK/cneumanbHOCTH:
05.03.01 Neonorus

2. Mpodmnb nogroToBku/cneymanmsauma: [[€onormyeckme n3biCkaHns

3. KBanudwmkauusa (cteneHb) BbinyCKkHUKa: bakanasp
4. dopma obyuyeHua: O4vHas

5. Kacbeapa, oTBevalowan 3a peanusaumio QUCLUMNIUHBLI: MUHEpanorum, netporpacgum un

reoxmmMmmm

6. CoctaButenu nporpammbli: YepHoilwoBa MapuHa HukonaesHa, JOKTOP reonoro-
MUHEepanormyecknx Hayk, npodeccop
"oH4apoBa Jllogmuna BaneHTUHOBHA, K.M.-M.H.

7. PekomeHgoBaHa: Hay4HO-MeTOAUYECKMM COBETOM reosiorm4yeckoro akynbrera,
npoTtokosn Ne8 ot 13.05.2024

8. YuebGHbIM roa:_ 2024-2025 CemecTtp(bl): 1,2




9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:
Llenbto ocBoeHMSA y4ebHON AUCUMNANHBI ABNAETCSA:

- NoAroToBka 68Kal'laBpOB KOMNETEeHTHbIX B ccbepe AONarHoCTnukKn MuHepanos, BJlagerolmnx
SHaHUAMU TeopeTUHEeCKNX N NpPakTM4eCKknxX OoCHOB MUHepariorn4eCknx mMmeTtonos, obnagarowmx
YMEHNAMUN N HaBblKaM CUCTEMATU3NPOBATbL MUHEPASlbIl, onpeaenaa nx C*)I/I3VILIGCKVIG CBOMCTBA.

3agaun y4yebHOM ONCLUNIINHGI:

- hopmupoBaHne y obyyvyaeMbix NPeACTaBNEHWA O PACMPOCTPAHEHHOCTM W MPaKTUYECKOM
3HaYMMOCTM MUHEpanoB, WX Knaccudukaumm, OCOBEHHOCTAX KOHCTUTYLMM U XUMWYECKOrO
CoCTaBa, MNpPOLECCOB MuHepanoobpas3oBaHus; OBMageHMe MeTogaMn MUHEepPanornyeckux
nccneaoBaHum;

- npmo6peTeHV|e 06y‘-laeMbIMI/I NPakTN4eCKNX HaBblKOB AOAMArHOCTUKM MUHEpArioB B MNOJIEBbIX
YyCInoBUdAxX n yCtaHOBIEHUA yCﬂOBMVI nx o6pasoBaH|/|;|.

10. Mecto y4yebHOM paucuunnuMHbl B cTpykTtype OOIl: [ucuunnuvHa oOTHOCUTCA K
obsizatenbHon 4actu bnoka 1, obsAs3aTtenbHas 4acTb Yy4yebHOro nnaHa noAroTOBKM MO
cneuwmanbHoctn 05.03.01 Neonorus. TpeboBaHMe K BXOOHLIM 3HAHUAM, YMEHUAM U HaBblkam No
ancuunnuHam: dusmka, Xumusa. OucuunnnHa sengeTcsa npeallecTsyowen ona OUCLUUNIINHE
MuHeparpadus, Kpuctannoontuka, lNeTporpadpus, OCHOBbI y4eHUS O NOMe3HbIX UCKOMNaemblX,
OcHoBbI TexHONOrMN nepepaboTkm pya.

11. MnaHupyeMble pe3ynbTaTbl OOY4YeHUA MO AucUUNIMHe/MOAYN0 (3HAHUA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMlaHUpPyeMbIMU pe3yfnbTaTaMu OCBOEHUs obpa3oBaTeribHOM
nporpamMmmMbl (KOMMNEeTEHLUMUSIMU BbINYCKHUKOB):

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MK
Or1K-2 CnocobeH Or1K- OunarHoctupyet 3HaTb: OCHOBHble MWHepariorMyeckme MeToabl,
NPUMEHSITb 2.3 MUHepansl, npUMeHsieMble MNpyY UccnegoBaHWM CBOWCTB U
TeopeTudeckme ropHble NOPOAbI, | cOCTaBa MWHepanoB, CNocobbl WM yCroBuUsS WX
OCHOBBI pyabl NonesHbix | obpa3oBaHUss B pasfMYHbIX 4YacTsX 3eMHOW
dyHOaMEHTanNbHbIX nckonaembix, KOpbl, NPAKTU4ECKOe 3HaYeHNe MUHeparos.
reonornyeckmx npvpoaHble BOAb!
AVCUMMIINH NpK YMeTb: NpPUMEHATb  3HaHWA B CTPOEHUM,
pelleHnmn 3agad CBOWCTBAX W  XMMWYECKOM CcocCTaBe Ans
npodeccnoHanbHoO ANarHoCTVK1n MnHepanos
N 0eATenbHOCTHU
Bnagets: HaBblKamu npakTU4ecKoro
onpegeneHns MMHepanos

12. O6bem gucumMnnuHbI B 3a4eTHbIX eauHuuax/yac. — 5/ 180.
Popma NPOMEXYTOUYHON aTTeCTaLMM (3avem/sk3amer) 3a4ET, IKIAMEH.

13. Buagbl yueb6HoM paboThbl

TpyaoemMKoCcTb
Bupg yuebHow paboTbl Bcero Mo cemecTpam
Ne 1 Ne 2
AyONTOPHbLIE 3aHATUS 92 54 38
B TOM YWCIe: | nekuum 30 18 12




npakTnyeckme
nabopartopHbie 62 36 26
CamocTtosaTenbHasi paborta 52 36 16
dopma NpomMexyTo4HOM aTTecTaLmm 36 0 36
(ak3ameH — 36 yac., 3a4em 0 yac.)
WToro: 180 90 90

13.1. CopgepxaHue AUCLUUNIIUHbBI

n/n

HanmeHoBaHue pasgena
ONCUMNNUHbI

CopepxxaHue pasgena gucunnivHbl

1. llekyuu

1.1

OCHOBHbIe MOHATUA
MUWHepanorum

MpeomeTt muHepanornn. CoBpeMeHHoe onpeneneHne noHATUS
«MUHepany. CBA3b MMHepanorum ¢ obLleTeopeTU4eckuMmn
ANCUUNIIMHAMKM U HayKaMu reosiormydeckoro umkna. Kpatkas
ncTopust pasBuTna MuHepanoruu. Llenu n 3agaum coBpeMeHHomn
MUHepanornm, ee porb B NOUCKOBO-pa3BeA04HOM gerne, npu
pa3paboTke TEXHONOMN N BbISIBNIEHUM HOBbLIX BUAOB
MUHepanbHoro cbipbsi. OCHOBHbIE pa3aerbl MUHepanoruu.

1.2

XMMUYECKUM cocTaB U
BHYTpEHHEE CTpOeHue
MUHeparnos

XUMUYECKMI COCTaB MMHepanoB. Tunbl COeANHEHUN.

MuHepanbl MNOCTOSHHOrO M MEePEMEHHOro cocTasa. Tunbl
nsomopcmamMa  3MEMEHTOB B MuHepanax.  daktopbl
nsomopcdumsma. Teepable pacTBOPbl BblYMTAHMSA U BHEAPEHMS.
fABneHuns pacnaga TBepAbix pacTBopoB. Ponb v Tunbl BoAbl B
MUHepanax: KOHCTUTYLMOHHaS, KpucTannusaumoHHas,
LeonuTHas, agcopbupoBaHHas, MeXnakeTHas "
rurpockonuyeckas.  OMMMPUYEcCKMe U Kpuctannuyeckue
dopmynbl  MuHepanoB. MeTogpl nmepecyeTa  XMMWYECKUX
aHanu3oB Ha POpPMynbl MMHEPAIOB.

1.3

eHe3nc n reHeTnyeckme
NPpU3HakKn MnHepanos

Knaccudmkauuss npoueccoB MuHepanoobpasoBaHus. KpaTtkas
XapakTepucTMka SHAOFEHHbIX MPOLECCOB: MarmaTUYecKun,
nermMaTuUTOBbIN, KOHTaKTOBO-MEeTacoMaTU4eCcKun,
rmgpoTepmanbHbIf, BYNKaHUYECKUNA.

Ok3oreHHble  npoueccbl. Ob6pasoBaHMe  MWHEpanoB  Ha
OCTaTOYHbIX KOpaX BbiIBETPUBAHUA.

O6pa3oBaHMe MeXaHUYECKUX, XUMUYECKMX U BUOXMMUYECKNX
OCafKoB. MeTamopunyeckme npoueccsl
MUHepanoobpa3oBaHus.

lMoHATME O MUHepanbHbIX accoumaumsx WU reHepaumsix,
napareHesnuce  MuHepanos.  Tunomopdu3aM  MUHeparnos.
Mpu3Hakn, nosBonsLMNe YCTaHOBUTbL CMocob obpasoBaHus
MUHepanoB. £BMNeHus pocta MuHepanoB: obpasoBaHue
MANOMOPGHbBIX " KCEHOMOPMHbIX BblOENEHUNA.
MceBgoMopdo3bl, nx TUNbl. NMapomopdo3sbl.

1.4

CuctemaTtnyeckas
MUHEpanorua

Tuvn NPOCTbIX BELEeCTB, rajioreHnagbl

Tun cynbraoB 1 ux aHanoros

Tun  KNCNOPOAHLIX COEOVMHEHWI (OKUCIbI UM TMOPOOKUCTIbI,
kapboHaTbl, cynbdatbl, docdatbl, BonbdpamaTbl, Xpomarhbl,
Bopatbl)

Knacc cunukatoB. O6Lasa xapakrepuctuka MMHeparnoB LaHHOTO
knacca. CoBpemeHHas KpuctanmnoxmMmmyeckas knaccudukauus
cunmkatoB. OCoOBeHHOCTU CTPYKTYpbl. d3nyeckne CBONCTBA,
NPOUCXOXAEHNE, NPAKTUYECKOE 3HaYeHMe.

KapkacHble cunukaTtbl. OCOBEHHOCTM XMMUYECKOro CoOCTaBa U
CTPYKTYP MUHeparnos, MoOpdonorns u usndyeckme CBONCTBa.

OcrTpoBHble cnnukatbl. Knaccudmkauum BHyTpY NogKIaccos,
0COBEHHOCTM XMMNYECKOrO COCTaBa M CTPYKTYp MUHEpPAaroB,
mMopdhonornsa n pusndeckne CBONCTBea.

MupokceHbl, amgnbonbl. OcoGEeHHOCT XMMMUYECKOro cocTaea U
CTPYKTYP MMUHepanos, MOpdonorusi 1 gusnyeckre CBOMCTBA.

CnoucTble cunukaTbl. OCOBEHHOCTN XMMNYECKOro CocTaBa U
CTPYKTYP MUHepanos, MOpdonorms 1 ousnyeckre CBOMCTBA.




2. JlabopamopHsbie pabombi

2.1 OcHoBbI kpucTannorpadum OnemMeHTbI CUMMETPUN KpUCTanmnos. CocraBneHune
Kpuctannorpadgpuyeckux dopmysn no knaccudpukaumm bpase.
Tabnuua CUHIOHWUIA 1 KaTEropU.

2.2 CuctemaTnyeckas OcHoBHbIe AnarHocTuyeckune CBOWCTBA MMWHeparoB.
MUHepanorus Knaccudpmkauma MuHepanoB. XapakTepucTuka OTAerbHbIX
MUHEpanoB: xuMmuyeckas ¢opmyna, rnaBHble MPUMECKH, Tun
CTPYKTYPbl, CWMHIOHMS W  BUO CUMMETPUN  KpUCTanna;
0COBEeHHOCTM  BHellHen GopMmbl, du3NYeckne CBOWNCTBA,
YyCroBuUsi  HaxoxpaeHusi, ocobeHHOcTM  obpasoBaHus U
paspyweHus,  PasHOBWAHOCTW;  XapaKTepHble  CMYTHUKK,
npakTUyeckoe 3HavyeHue.

Twn NpocTbIX BELLECTB.

Twn ranorexngebl.

Tun cynbnaos.

TWN KUCIOPOAHbIX coegnHeHun. Knacc okcMaoB 1 rugpoKCUaos.
[MpaKkTn4eCcKnin KONNOKBUYM

Knacc cynbdartos, kapboHaToB.

Knacc cdocgatoB 1 nx aHanoros, BosibopamaTtosB.
[MpakTn4eCcKnii KONNOKBUYM

Knacc cunukatoB. ObLias xapakrepmMcTuka MMHepanoB OAaHHOMO
knacca. CoBpemMeHHasi KpucTannoxummyeckas knaccudukaums
cunmkatoB. OcobeHHOCTU CTPYKTYpbl. PUsnyeckme CBOMNCTBA.
KapkacHble cunukatel. OCOBEHHOCTM XMMUWYECKOro cocTaBa U
CTPYKTYP MVHepanos, Mmopdosorusa n usnyeckme CBOMNCTBa.
OcTpoBHble cunukatbl. Knaccudukaumm BHYTPWM NOOKNAcCOB,
0COBGEHHOCTU XMMWYECKOr0 COCTaBa W CTPYKTYpP MWHEpPasnos,
Mopdonorusa n usnyeckme CBOMCTBA.

MupokceHbl, ampunbonbl. OCOBEHHOCTN XMMUYECKOro CoCcTaBa u
CTPYKTYP MVHepanos, mopdonorms n usnyeckme CBOMWCTBA.
Cnouctble cunukaTtbl. OCOBEHHOCTU XMMUYECKOro cocTaBa U
CTPYKTYP MVHepanos, mopdonorus n usnyeckme CBOMWCTBA.
[MpakTN4eCKMn KONMIOKBUYM

13.2. Tembl (pa3aenbl) AUCLUUNSIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTWi (4acos)
Ne HanmeHoBaHue TemMbl CamMoCTORTeNnEHaS
n/n (pasgena) gucumnnuHel | Jlekuun MpakTnyeckne | NlabopaTopHbie paGoTa Bcero
1 OcHoBbI 0 i 4 8 12
Kpuctannorpaguu
> OCHOBHbIE MOHATUSA 5 i 4 5 8
MUHepanorum
XnMmnyeckum coctas U
3 BHYTPEHHee CTpoeHne 6 - - 2 8
MWHepanos
4 "eHe3unc 1 reHeTU4eCKue 10 i i 6 16
npu3Haku MMHepanos
5 CuctemaTtunyeckas 12 i 54 34 100
MUHepanoruns
6 Ok3ameH 36
Utoro: 30 - 62 52 180

14. MeTO,D,VI‘-IeCKVIe YKa3aHuAa ansa o6yqarou.w|xc;| Mo OCBOEHUIO AUNCUUNJIINHbDI
OO0yuaromuMmcs cieayeT UCIOIb30BaTh ONMyOIMKOBAHHBIE METOAMYECKUE TTOCOOUs O Kypcy «MuHepanorus ¢
OCHOBaMU Kpuctamiorpapum»; «Kpucrammorpagus 1 KpUCTAIIIOXUMUS U3 CIIUCKA JINTEPATYPHI,
aNeKTpoHHbIE pecypchl BI'Y, a Tak ke pekoMeHAyeTcsi caMOoCToATeNbHAs paboTa ¢ KOJUIEKIMSIMUA MUHEPAJIOB
1 MOJieNIel KpUCTAJIIOB.



15. lMepeyeHb OCHOBHOMW WU [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobXoaUMbIX OJIA OCBOEHUSA ANCUMUNIINHBI (Crucok numepamypbl 0GhoPMISIEMCs 8 COOmM8emcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKOS)
a) ocHOBHasi nuTepartypa:

Ne n/n NcToYHMK
BetextnH A. . Kypc muHepanorum : yuebHoe nocobue ans cTyd. By3oB, 00y4. MO HanpaBlieHUo
1 nogrot. 130300 "MpuknagHas reonorua” / A.l'. BeTexTuH ; nog Hayd. pea. b.W. MNuporoea, b.B.

Wkypckoro .— M. : KOY, 2008 .— 735 c.

Bynax A. . O6bwasa muHeparnorus : y4ebHuUK Ans cTya. By30B, 06y4y. N0 cneumansHOCTH

2 "leonorns" / A.l'. Bynax, B.I". KpuBoBunyeB, A.A. 3onotapes .— 4-e u3g., nepepab. n gon. — M.
: Academia, 2008 .— 410 c.

Bowiko, C. B. Kpuctannorpadgus n muHepanorna. OCHOBHbIE NOHATUSA [ONEKTPOHHbIN pecypc):
yyebHoe nocobue / C.B. bonko ; MuHuctepctso obpasoBaHua n Hayku Poccuiickon deaeparmm
3 ; Cnbupckun ®epepanbHbii yHuBepceuteT.— KpacHosipck : Cnbmpckuin doegepanbHbIn
yHuBepcuteT, 2015 .— 212 c.: Tabn., un. — bubnuorp.: c. 190-194 .— Pexum goctyna
http://biblioclub.ru/

6) gononHuTenNbHasa nNuTeparypa:

Ne n/n NcTOYHMK
JTasapeHko E.K. Kypc muHepanorum : yuebruk / E.K. JlazapeHko. — Mockea: Bbiclwas wkona,
4
1971.-589 c.
5 CwmonbsiHmHoB H.A. TpakTuyeckoe pykoBoACTBO Mo MuHeparnorun : — Mockea: Hegpa, 1972. —
382 c.
6 Mwunockuii A.B. MuHepanorus : y4ebHuk / A.B. Munosckun, O.B. KoHoHOB. — MockBa:

M3gaTtenbcTBo MOCKOBCKOIro rocyaapcTBeHHOro yHmsepcuteTa, 1982. — 311 c.

7 lopoBukoB A.A. MuHepapanorus : y4eb. / A.A. logosukoB. — M.: Hegpa, 1983. — 648 c.
Beppu J1. MuHepanorus: Teopetnyeckme ocHoBbl.OnucaHne MuHepanos.JuarHocTudeckue
Tabnuubl: y4ebHuk / J1.6eppu, b. Menicon, P. Outpux. — M.: Mup, 1987. — 591 c.

B) MHG)OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTesibHble pecypcbl (OuLManbHble pecypchbl MUHTEPHET)*:

*

Ne

n/ Pecypc

n

1 | 3HB BopoHexckoro rocygapCTBEHHOIO yHMBepcuTeTa https://lib.vsu.ru

2 | OBC "YHuBepcuTeTckas 6ubnmoteka online” https://biblioclub.ru

3 OneKTpoHHO-6MbNuoTeyHasa cuctema «KoHeynbtaHt https://www.studentlibrary.ru
CTyOEeHTa»

4 | OBC «PyKoHT» https://rucont.ru/

5 | 3BC «HOpant» https://urait.ru/

6 | OnekTpoHHO-6MbnuoteyHasa cuctema_«IPRbooks» https://www.iprbookshop.ru/

7 | Hay4Has anekTpoHHas 6ubnmoTeka https://elibrary.ru/

8 OMIEKTPOHHbI  KypG  «Mukepanoms ¢ - ocHosamy https://edu.vsu.ru/course/view.php?id=2570
Kpuctannorpagum»
BecnnatHbIn HEKOMMePYECKNI crnpaBO4HO-

9 | obpasoBaTenbHbIN nopTan Ansd reonoros, CTyaeHToB- | http://www.geokniga.org/
reonoros

10 BGCI'IJ'IaTHbIFI HeKOMMVepquKMﬁ rnopran ¢ HayHo- http://www.jurassic.ru/amateur.htm
nonynsipHon 1 y4ebHOM NTEepaTypor No reosnorum
Hekommepueckuii NPoeKT «MwuHepanbl "

11 | mectopoxgeHusas Poccum 1M cTpaH  GnwkHero | https://webmineral.ru/
3apybexbsa»

BHauane ykasbiBatotca O3OBC, ¢ koTopbiMu wumMmetoTca poroBopa Yy BIY, 3atem OTKpbITble 3NEKTPOHHO-
obpaszoBarernbHble pecypchl

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecnevyeHUss ANsi CaMOCTOSATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudecKue yKa3aHusi MO 8bIMONTHeHUIO
rnpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

Ne n/n NCTOYHKK
1 YepHbiwosa M.H., NoHyaposa J1.B., Pesnukora O.I'. MuHepanorus ¢ ocHoBamu
Kpuctannorpadgpum. Y4ebHo-meTogmdeckoe nocobuve gnsi Bysos/ N3gartenbcko-



https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf

nonurpadudeckni ueHtp BIY/ 2012-42c.

PesHukosa O.I"., AnbbekoB A.KO., NoHuyaposa J1.B., YepHbiwosa M.H., Abpamos B.B., borko
2 MM.C., KysHeuos B.C. Kpuctannorpadus n kpuctannoxumms YuyebHo-meToguveckoe nocobume
ans Bysos/ ispgatensckun gom BIY/ 2019-70c.

17. WHdopMauLMOHHbIe TEXHONOruu, ucnonb3yemblie ANA peanu3auum y4ebHowm
ANCLUUNIINHBLI, BKNKOYasa nporpammMmHoe obGecneyeHne U MHEPOPMaLMOHHO-CNpPaBO4HbIe
cuctembl (Npu Heo6XO0AMMOCTH)

Mporpamma kKypca peanu3yetcss C MPUMEHEHUEM 3MIEKTPOHHOIO OOy4YeHUs W AUCTaAHLMOHHbIX

obpasoBaTesibHbIX TEXHOMOMMIM - 3MEKTPOHHbIN KYpC «MuHepanoruss ¢ OCHOBaMu KpucTanmiorpaum»
https://edu.vsu.ru/course/view.php?id=2570

n [porpammHoe obecne4yeHne

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeunckniountensHble npaBa Ha 1O Kaspersky Endpoint Security ans 6usHeca - PacwmpeHHbIn
Russian Edition

4 | NporpammHasa cuctema AN OOHapYXXEHUS TEKCTOBbIX 3aMMCTBOBAHMIA B YYEOHbLIX M Hay4HbIX
pabotax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxeHue DjVuLibre+DjView

18. MaTtepnanbHoO-TeXHU4YECKoe obecnevyeHme ANCUUNIINHDI:

Peanusauua nporpaMMbl AMCLWMNIMHLI TpebyeT Hanuums yd4eGHoro kabuHeTa M nabopaTopum MUHepanormm u
KpucTannorpadguu.

O6opynoBaHue y4ebHoro kabuHeta: TeneBmsop PhilipsLED 55", Hoytoyk TOSHIBA Satellite A200-235, LCD-
npoektop TOSHIBA TLP-X2500.

Ob6opynosaHne nabopatopun 1 pabounx mecT nabopaTopuu: KOMMEKUMa KpUCTanIn4ecknx CTPYKTyp n Mogenen
KpUCTanmnos, KONMeKuns MnHeparnos, wkansl Mooca, dapchopoBble NNacTUHKK, NpeaMETHble CTEKNa, CTarnbHbIE U
Me[Hble Urfbl, MarHUTHbIE CTPENKMU, consiHas kucnota (10%)

lMpoBegeHne Kypca BO3MOXHO C MNPUMEHEHWEM OUCTaHUMOHHBLIX OOpasoBaTeribHbIX TEXHOMOrMM Ha
obpasoBartenbHoMm nopTane BIY (www.edu.vsu.ru) ocywiecTBnsieTcs ¢ npumeHeHnem Hoytoyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BUAEOKamMmepomn 1 MMKPOOHOM.

19. OueHoOYHbIe cpeacTBa ANA NPoBeAeHUs TeKyLen U NPOMEeXyTOYHOMU aTTecTauun

MopsaoK OLEHKM OCBOEHUA 0ByvatoLmMmMmcsa y4ebHoro Mateprana onpeaenseTca coaepxaHmem
creayowmx pasgenos AUCLUMUMIUHGI

WHankaTop(bl)
Ne | HaumeHoBaHue pasgena | KomneteH
OOCTMXKEHNSA OueHouyHble cpeacTBa
n/m | AMCUMNAWHBI (MOOYNs) umsa(m)
KOMNeTeHL MK
OCHOBMI TecToBOe 3agaHue; aTTecTauus
1 OrlK-2 OrliK-2.3; npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
KpucTtannorpaguu
YHUBEpCUTET
OCHOBHBIE NOHSTHS TecToBOEe 3agaHue; aTTecTauus ¢
2 Orl1K-2 OrK-2.3; npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
MUHeparnorum
YHUBEpCUTET
XMMUYECKNIN COCTaB n TecToBOE 3agaHue; aTTecTaymsa c
3 BHYTpEHHee CTpoeHune OrliK-2 OrK-2.3; npyMeHeHvem nnaTopmbl ONEKTPOHHBIN
MVHepanos YHUBEpCUTET
TecToBOE 3agaHue; aTTecTauus ¢
["eHe3unc n reHeTnyeckmne ) .
4 OrlK-2 OrllK-2.3; npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
NpU3HaKM MUHepanos
yHMBEpCUTET
TecToBOe 3agaHue; NpakTuyeckoe
CuctemaTnyeckas . )
5 OrK-2 OlK-2.3; 3aJaHune; aTTectaumsa ¢ NPMMEHEHNEM
MUWHepanorus y
nnaTopmMbl DNEKTPOHHbIN YHUBEPCUTET
[MpomexyToyHas aTTecTaums MepeyeHb BONpoCoOB
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WHankaTop(bl)

[OCTUXKEHNSA OueHouHble cpeacTBa
KOMMNeTeHLUN
dopma KOHTpOrst — 3a4eT, 9K3aMeH

Ne | HaunmeHoBaHue pasgena | KomneTteH
n/m | AMCUMNAMHBI (MOOYNS) ums(n)

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAUYEcKMe MaTepuanbl, onpegensiolme
npoueaypbl OLleHNBaHUA

20.1. TeKyWwMin KOHTPOIb YCNeBaeMoCcTu

Ona  gucumnnuHbl «MuHepanorMsi ¢ OCHOBaMu KpucTannorpaguv» npegycMoTpeHa ofHa
TeKyllas aTtTecTauusi, KoTopasi COCTOMT M3 HECKONbKMX YacTel U pacTsiHyTa BO BpeMeHW. TekyLyui
KOHTPOSb YCNeBaemMoCTU MO AUCUMMININMHE OCYLLECTBNSIETCS C MOMOLLbI CreayrLmX OLEHOYHbIX
CpencTB.:

MepeyeHb NpakTUYECKUX 3a8aHUN

MpakTnyeckune 3apgaHua Nel

1. OnpegenuTtb MMHEparbl U3 NpeanoXeHHon konnekuun. B konnekumn 15 o6pasuos.
2. OnpegennTb TMN M KNacc K KOTOPOMY OTHOCUTCS onpeaeneHHbIn MUHepar;

3. Hanucatb xumnyeckyto doopmyny MuHepana.

KpuTepun oueHMBaHWS NpakTU4eckoro 3afaHus:

Kputepun bannbl
OGyyaowuiics B NonHoM obbeme BbINOMHWA 3adaHue:, onpegenwvn 3auTeHo
BepHO 75% wn Gonee MuHeparnoB, HamMcan MX XMMWYECKUIA COCTaB B
Buae cpopmynbl, onpegenun TMn u Knacc MMHeparnos

O6yyarowumiics onpegenun meHee 75% MuHepanos HesayteHo

TecToBble 3agaHus
3apaHue 1

1.CTpoeHve MmHepanoB. [MaBHbIe TUMbl CTPYKTYP.

2. XNMUYECKMIA COCTaB MMHEpPanoB. Tunbl COEANHEHUN.

3./30mophmam B MuHepanorun. dakropbl M3oMopduama.

4.Monumopdun3m 1 NnoniMMopdHble MoanuKkaunn.

5.Tunbl BOAbI B MUHEpPanax.

6.Pnsnyeckne cBonNCTBa MMHEpPasnos.

7.LlBeTa 1 TunNbl OKpackM MMHEpanoB. ATanoHbl LBeTa MMHEPAnoB.

8.Knaccudmkauns npoueccos MuHepanoobpasoBaHus.

9 .MarmaTuyeckmin npoLecc MmHepanoobpa3oBaHus 1 CBA3aAHHbIE C HUM FMaBHENLINE MNONe3Hble
nckonaembile.

10.MNermaTnToBbLIN NpoLEecC MMHepanoobpasoBaHUA 1 CBA3aHHbIE C HAM MOSEe3HbIE UCKOMaeMble.

11.KoHTaKTOBO-METacOMaTUYECKME MPOLLECCHI U CBA3AHHbIE C HUM MOfEe3HblIe UCKONaeMble.

12.M'mapoTepmanbHbIN NpoLecc U MUHepanoobpa3oBaHNe M3 BYNKAHUYECKMX SKCransumi.

13.MuHepanoobpa3oBaHue B KOPe BbIBETPUBAHUSI TOPHLIX NOPOA U pya.

14.3k30reHHble MpoLEecChl, UX Knaccudukaumsa n CBA3aHHbIE C HAMW MECTOPOXAEHUS.

15.MeTamopduyeckme npoLecchbl 1 CBA3aHHbIE HAMU MOMEe3Hble NCKoNnaemble.

16.MpuHUMNbI KNaccudukaumm muHepanoB. Knaccudukauma MMHEPANoB Kak XMMUYECKUX COEANHEHUNA.

17.Knaccbl caMopoHbIX MeTansfoB U MmeTannovaos. CBOMCTBA, MPOUCXOXKAEHUE N MpaKTUYecKoe 3HaYeHue
(mepp, cepebpo, 30110TO, NONUKCEH, anmas, rpaduT, cepa).

18.lanoreHngpl. Knaccudukaums n obLime CBOMCTBA, MPOUCXOXAEHUE U NPAKTUYECKoe 3HaYeHne
(chbnroopuT, ranuT, CUNbLBKH, KAPHANUT).

19.Cynbdumapl. Knaccmndukaumsi, CBOMCTBA, MPOMCXOXAEHUE U MPaKTUYECKoe 3Ha4YeHne (XanbKo3uH,
NUPPOTUH, NEHTNAHANT, cdhanepuT, raneHnT, KNHOBapb, GOPHUT, XanbKoNMpuT, peansrap, aHTUMOHNT,
aypuUnUrMeHT, KOBEINMH, MONMNOOEHUT, MUPUT, MapKa3uT, KOOanbTUH, apCEHONMMUPUT, TEHHAHTUT, TETPA3OPUT,
OGynaHxepuT )

20.Knacc okcngoB 1 rugpookenaoB. Knaccmndukaums, obuime cBONCTBA, NPOUCXOXAEHNE U NPaKTMYecKoe
3HayeHue (pyTur, KaCCUTEPUT, KOPYHA, UITbMEHUT, reMaTUT, KyNnpuT, KBapL, onars, MarHeTuT, XpoOMuT, OpycuT).



21.BOKCUTbI, MMMOHUTLI, MUHEpanbl MapraHueBbIx pyd. PopMynbl, CBOMCTBA, NPOUCXOXAEHME U
npakTudeckoe 3HaveHue (bokcuTbl: guacnop, 6emut, rugpaprunT. JIMMOHUTBI-FeTUT, NenUOOKPOKMIT.
MapraHueBble pyabl —MUPONIHO3UT, FaYyCMaHUT, MaHraHuT ).

22 Knacc kapboHaToB. dnsmyeckne CBOMCTBA, NPOUCXOXAEHME U NMPaKTUYecKoe 3HadeHne (KanbLuuT,
CYAEPUT, MarHeauT, aparoHUT, CMUTCOHUT, LepPyCCUT, AONOMUT, ManaxuT, asypuT).

23.Knacc cynbgatoB. dmsnyeckme CBONCTBA, MPOMCXOXAEHUE U MpaKkTU4eckoe 3HadveHune (6apuT, LenecTuH,
aHrmesuT, aHriMapuT, TeHaApANUT, anyHUT, SpO3uT, TUNC, MUPaBUNUT, SNCOMUT, XanbKaHTUT, KanueBble KBacLbl).

24 Knacc dpocatoB u BonbdpamaToB. Prsmyeckne CBOMCTBA, MPOUCXOXKAEHUE U NPaKTUYECKoe 3HaYeHne
(anatnT, MOHaUMT, ckopoauT, OMpio3a, BUBUAHUT, 3PUTPUH, aHHabeprnT, TOpOEPHNUT, KAPHOTUT, BONbpamuT,
LLIEEeNnT, KPOKOWT)

25.Knacc 6opatoB .Pusnyeckme cBONCTBa, 0COGEHHOCTN CTPYKTYP, MPOUCXOXAEHNE U NPaKTUYecKoe
npuMmeHeHue (noasuriT, 0ypa, rugpodopaumnT, Gopauur).

3apaHue 2

1. Cunukatbl. PacnpocTpaHeHHOCTb, OCHOBHbIE 3Tanbl B UCTOPUN U3YYEHUSI CUNNKaTOB.

2. Kpuctannoxumudeckas knaccugumkaumsa CUNnKaTos.

3. Xumunyeckuin coctaB 1 om3n4eckme CBOMCTBA CUIMKATOB.

4. TpoucxoxaeHne 1 NpakTuyeckoe aHavyeHne CUnMKaTos.

5. OctpoBHble cunukaTel. Obwas xapakrepucTuka, usnyeckme cBoncTea, popmyrbl MMHEPArOB,
NPOUCXOXAEHME M NpaKTUYecKkoe 3HayeHue (rpynna ofnvBuHa, rpynna rpaHaToB, LMPKOH, TUTAHUT, AUCTEH,
aHganyswT, Tonas, CTaBpoNuT, ANMAOT).

6. Konbuesble cunukatbl. ObLwas xapakrepucTuka bepvnna n TypmanuHa. dusuyeckme CBOWCTBA,
dopmMynbl, Pa3HOCTU, MPONCXOXKOEHWE N MPaKTU4eckoe 3HaveHue (bepunn, TypmanuH, 3BguanuT, AMonTtas,
aartonuT).

7. Llenoyeynble cunukatel. Knaccudmkaums, coctas, CBOWCTBA, YCroBust obpasoBaHus (rpynna
pOMBUMYECKMX NMPOKCEHOB, ANoncua, reaeHbepruT, aBrmT, rMpuH, CNOgYMEH, BONACTOHUT, POAOHWUT).

8. JleHTouHbIEe cunukaThl. Knaccudukaums, coctas, CBOMCTBA, YCNOBUS 06pa3oBaHms (aHTOUNNNT, XeapwT,
TPEMONUT, aKTUHONWT, poroeBas obmaHka, akTMHONUT, rnaykodaH, pubekuT).

9. MNupokceHbl n amdunbonbl. CpaBHUTENbHAA XapakTepucTka KpMCTannoXMMmn4eckon CTPYKTypbl, COCTaB,
CBOWCTBA, yCnoBus obpasoBaHus.

10. CnoucTble cunukatbl. Knaccudukaums- Kak oTpaxeHve B3aMMOCBA3M CBONCTB CITOUCTbIX CUIMKATOB OT
COCTaBa W KpUCTannoxXmMmm4eckoro MoTmsa.

11. CBoWcTBa, hm3nyeckme CBOMCTBA, MPOVNCXOXKAEHME U NPaKTUYeCKoe 3HaYeHne CMOUCTbIX CUMMKATOB
(kaoNUHUT, CEPNEHTUH, TanbK, MOHTMOPUITIIOHUT, NEHHWH, LLAMO3WT).

12. I'pynna cntoa. Knaccudukaums, usnyeckme CBOMCTBA M NpakTU4eckoe 3HadeHme (MycKoBUT, Ororonur,
BMOoTUT, NenNnMaonNuT, NenuaoMenaH, Mapraput, rmaykoHUT, BEPMUKYIUT ).

13. KapkacHble antomocunukatbl. ObLias xapakrepucTuka ,knaccudukaums, coctas, CBOWCTBA, YCNOBUSA
06pas3oBaHMs 1 NPaKTUYECKoe 3Ha4YeHne.

14. MNnarnokna3sel. Coctas,opmynbl, CBONCTBA, MPOUCXOXKOEHME U MPaAKTUYECKOe 3HAYEHNE.

15. WenoyHble nonesble Wnatbl U enbawnatomabl. CBoncTea, POPMyIbl, MPOUCXOXAEHNE U
npakTuyeckoe 3HavyeHne (CaHUavH, opToKNas, MUKPOKINH, aHOPTOKNa3, HedenuH, NasypuTt, KAHKPUHUT, NENLUT ).

16. Mpynna ueonutoB. CocTaBs, CBOWCTBA, YCIOBMSA 00pa3oBaHMs U MpaKTUYECKOE 3HAYeHNE (aHanbLmM,
HaTponuT, CTUNLOWUT).

KpVITepI/IVI oLueHnBaHMUA TeCToOBOIo 3agaHnaA:

Kputepun Bannsl
Ob6yuvaroLwniica yBepeHHO OTBeYaeT Ha NOCTaBfeHHbIe BOMPOCh!, AaeT OTnuyHo
TOYHbIE (POPMYMNNPOBKN U OrpeaerneHns

OOyuvatowminca OoTBeYaeT Ha MOCTaBfIEHHbIE BOMPOCHI, HO MHOrga XopoLuo
owmnbaeTcsa B TOYHOCTM DOPMYIMPOBOK U ONpefeneHun.
OOGyyvaowuiicss oTBeyaeT Ha NOCTaBMEHHbIE BONPOCH! C OWnbkamu, He YAoBneTBOPUTENBHO

JaeT TOYHbIX (POPMYMUPOBOK, HO Ha HaBOAsLME BOMPOCHI AaeT
NpUMepHble OTBETHI
O6yyatowuiics He OTBEYaeT Ha NOCTaBMIEHHbIE BOMPOCHI HeygnoBneTBopuTEnbHO

20.2. NpomexyToyHas atTecrayms

MpomexxyTouyHasi aTTecTauusi no  AWCUMMNIMHE OCYLLECTBNSIETCA C MOMOLLbI  CNeayoLmX
OL€HOYHBIX CpeacTB:



MpakTnyeckoe 3agaHue (3a4er)
1. OnpegenuTb MMHepanbl 13 NpeaniokeHHoW konnekuun. B konnekuun 15 o6pasuos.
2. OnpegenuTb TUMN N KNacc K KOTOPOMY OTHOCUTCS onpeaeneHHbIn M1uHepan;
3. Hanucatb xummyeckyto popmyny MmmHepana.

KpI/ITepVII/I oueHnBaHUA NpPakTN4eCcKoro 3agaHnA.

Kputepun Bannsl

Obyuatowuinica B NonHOM obbemMe BbINOMHUN 3adaHue:, onpeaenun 3auTeHo
BepHO 75% u 6onee MunHepanoB, Hanucan MX XMMWYECKMI COCTaB B
Buae chopMyribl, onpeaenun TMn n Krnacc MMHepanos

Obyuvatowuinca onpegenvn meHee 75% mMuHepanos HesauteHo

[Npumepb! 80MPOCO8 K IK3aMeHY

1. MpeameT MyuHepanorus. lNMoHaTue o mrHepane. CBsA3b C APYrMMU HayKamu.

2. KpaTkas nctopus passuTns MuHepanorni. Ponb pOCCUWACKMX YY€HbIX B pasBUTUM MUHepa-
NOMMYECKNX 3HAHWN.

3. 3HavyeHne MyHeparnoB M pPOrib MWHEPanorMn B NMPOMBILMAEHHOCTU U CENbCKOM XO3SINCTBE;
pasgeneHve MMHepanoruu.

4. OneMeHTbl CUMMETPUN KPUCTanNMOoB: OCK, NITIOCKOCTU, LEHTP. MNoHATME KaTeropuin 1 CUHIOHUN

B KpucTannorpagumn.

CtpoeHne muHepanoB. NaBHbIe TUMNbI CTPYKTYP.

XMNYeCKUn coctaB MMHepanoB. Tunbl COEAMHEHUN.

Monumopuram 1 nonMmMopHbie MoanUKaLNK.

5
6.
7. M3omopcmam B MuHepanorun. dakTopbl somopduama.
8
9

MceBOo- 1 NapomMopdosbl, X reHETUYECKOE 3HaYeHune.

10. | Tvnbl BOgbl B MUHEpanax.

11. | OMnupuyeckne U Kpuctannoxumudeckne opmynbl MuHepanoB. MeToabl nepecyeTa
XMMUYECKMX aHann30B Ha POPMYyIbl MMHEPASIOB.

12. dunanyeckme CBONCTBA MUHEPANOB.

13. | LiBeTa u TUMbl OKpacku MMHepanoB. OTanoHbl LBETa MMHEPASIOB.

14. | CpocTku u arperaTbl MuHepanoB. [NpakTuyeckoe 3HavyeHWe MopdONOrMYeckux MpPU3HaKoB
MWHEpParnos.

15. "eHepaumsa mmHepanos. [loHATME 0 napareHesuce.

16. OcHoBHble MeTOAbl MUHEPAaorM4Yecknx nccnegoBaHui.

17. Knaccudmkaums npoueccos MnHepanoobpasoBaHus.

18. MarmaTtnyeckum npouecc MuHepanoobpa3oBaHUA UM CBSI3aHHbIE C HUM  [MaBHeWLme
nonesHble UcCKonaemble.

19. MNermaTnTOBbLIN npouecc MVIHepaJ'IOO6pa3OBaHVIF| N CBA3aHHble C HWUM TNOJIe3Hble
MCKoNnaemble.

20. KoHTakToBO-MeTacomaTuyeckume npouecchbl U cBA3aHHble C HUM MOJ1E3HbIE NCKOMaeMbI€e.

21 | 21. T'mapoTepmarbHbIA NPOLIECC M MUHepanoobpas3oBaHMe U3 BYNKAHUYECKUX IKCTamnsiLWii.
CBsi3aHHbIE C 3TUMW NpoLieccaMm nosesHble ckonaemsble.

22. | MuHepanoobpasoBaH1e B KOpPe BblIBETPMBaHWSA rOpHbIX Nopoa 1 pya.

23. OK30reHHble npouecchl, Nx KJ'IaCCI/Id)I/IKaLI,I/IFl N CBA3aHHbI€ C HUMWN MECTOPOXOEHNA.

24, MeTaMOpd)quCKme npouecchbl U CBA3aHHbIE C HUMW NOJie3HbIE NCKOMaeMble.

25. MpuHuMNbl  KNaccudukaumm MuHepanoB. Knaccudumkaumss MuHepanoB Kak XUMUYECKUX
COegMNHEHUN.

26. | MNoHsATWe BMAa, pa3HOBUAHOCTEN U pasHOCTEN B MUHeparnax.

27. Knacchl CaMoOpoaHbIX MeTannoB W MeTaryionaos. Csonctea, npouncxoxageHne wu
NnpakTn4eckoe 3Ha4YeHne.

28. lFanoreHnabl. Knaccudwukauma v obliue CBOWCTBA, MPOUCXOXAEHWE U MpakTudeckoe
3Ha4eHwue.

29. | Cynbcuabl: knaccudukaumsi, CBOWCTBA, NPOUCXOXKAEHME M NPaKTUYecKoe 3HaYeHue.

30. Krnacc okcugoB M ryMgpookcuaoB: knaccudukaums, oblime CBOWCTBA, MPOMCXOXOEHUE U
NpaKkTU4ecKoe 3Ha4YeHme.

31. BOKCUTBI, MIMMOHUTLI, MUMHEpasibl MapraHueBblX pyd: dOpMyIibl, CBOUCTBA, NMPOUCXOXKAEHUE U




npakTn4eckoe 3HavyeHune.

32. Knacc kapboHaToB: hm3n4eckme CBOMCTBA, MPOMUCXOXAEHNE N MPAKTUYECKOE 3HAYEHNeE.

33. Knacc cynbgaTtoB: onanyeckme CBOMCTBA, MPOUCXOXKOEHME U NPaKTUYECKOe 3HaYeHme.

34. Knacc doccatos u BonbgpamaToB: ¢U3MYECKMe CBOWCTBA,

NpakTn4eckoe 3HavYeHne.

npoucxoxangeHne wu

35. 35. Cnnukatsl. PaCI'IpOCTpaHeHHOCTb, OCHOBHbI€ 3Talbl B UICTOPUN N3YyHEHNA CUITUKATOB.

36. KpVICTaJ'IJ'IOXVIMVI‘-IeCKaFI KJ'IaCCVICpVI Kauna CUJTMKaTOB.

37. XNUMMUYECKMI COCTaB U hM3nNYeckme CBOMCTBA CUINKATOB.

38. ﬂpomcxo>|<,quV|e N NpakTn4ecKoe 3Ha4YeHne CUIinKaToB.

39. | OctpoBHble cunukaTbl. O6Llas xapakTepucTuka, (u3nyeckue CBOWCTBA,

MUHEPAaJIoB, MPOUCXOXAEHNE U NMPaKTU4ECKOEe 3Ha4YEHNE.

dopmynbl

40. KonbueBble cunukatbl. O6laa xapaktepuctuka 6Gepunna u TypmanuHa, uandeckme
CBOWNCTBA, (POPMYynbl, pa3HOCTU, NPONCXOXKAEHME U NPAKTUYECKOE 3HAYEHME.

41. LlenoyeyHble cunukatbl: Knaccugukalms, CocTaB, CBOMCTBA, YCroBUA 06pa3oBaHus.

42. JleHTouYHbIE CcunMKaThI: Kraccudmkaumus, coctas, CBOMCTBA, YCNOoBUst 06pa3oBaHms.

43. MupokceHbl 1 amdubonbl. CpaBHUTENbHAs XapaKTepucTuka

CTPYKTYpbI, COCTaBa, CBOWCTB, YCNOBMIA 0Bpa3oBaHus.

KpUCTannoxmmmyecKkom

44, Cnouctble cunukatbl. Knaccndukaums — kak oTpaXeHue B3auMOCBSI3W CBOWCTB CIOUCTbIX

CUNMKATOB OT COoCTaBa U KPpUCTaINIOXMMUYECKOIro MOTHBa.

45, CeolicTBa, (hmsmyeckne CBOMCTBA, MPOMCXOXOEHWE U MPAKTUYECKOEe 3HAYEeHUEe CITOUCTbIX

CUINKaTOB.

46. pynna cntog, knaccmdukaumsi, husnyeckme CBOMCTBA M NPaKTUYECKOE 3HAYEHNE.

47. KapkacHble antomocunukaTel. OBLas xapakrepuctuka, knaccndukaums, coctas, CBOMCTBA,

ycrnoBuA 06pa3osaHM;|, NnpakTn4yecKkoe 3HavyeHune.

48. Mnarnoknasbl. Coctas, PopMyIbl, CBONCTBA, NPOUCXOXAEHME M NPAKTUYECKOE 3HAYEHME.

49. | WenoyHble nonesble WNaTtbl M denbalnaTonabl: OpMyribl, CBOIMCTBa, MPOUCXOXAEHNE.

50. ['pynna L,eonnToB: COCTaB CBOWCTBA, YCNOBMSA 06pa3oBaHUSA N NPakTU4eCKoe 3HaYeHne.

[ns oueHuBaHUsS pe3yrbTaToB 00y4YeHUsI Ha 3a4eTe UCMONb3YHTCS CrieayoLMe nokasaTenu:
1) 3HaHMe TeopeTMYecKkoro MaTepvana 1 BnageHne TepmMmHamMm v NOHATUSIMMU;

2) yMeHue cBsA3blBaTb TEOPUIO C NPAKTUKON;
3) yMeHue pellaTb NpakTu4eckne 3agayu;

[ns oueHMBaHWUs pe3ynbTaToB 0OY4YEeHUs Ha dK3aMeHe Mcnonb3yeTcs 4-6annbHas wkana:
«OTIIMYHO», «XOPOLLIO», «YAOBNETBOPUTENBHOY, KHEYAOBETBOPUTENBLHON.

CoOTHOLLUEHNE NoKasaTenewn, KpUTeEPUEB U LLKasbl OLLEHMBaHUS pe3yrbTaToB 06y4YeHusl.

YpoBeHb
Kputepun oueHBaHNSA KOMMNeTEHLNI ccpopmumposaH Lkana oueHok
HOCTMU
KOMMeTeHunin

OOGyyvaowumiics B MNOMHOM Mepe BrnageeT MNOHATUWHLIM annapatom | [losbileHHbIl OminuyHo
AaHHOW obnactv Hayku (TeopeTuyecKMMM OCHOBaMu AUCUMMNIUHGI), Ypo8eHb
cnocobeH MNMACTPUpOBaTh OTBET NpUMepamMu, pakTaMu, NPUMEHSATb (8aumeHo)
TeopeTU4eckme 3HaHus ANg peLleHus NnpakTuYecknx sagay
OOyuvatowminca BrnageeT MNOHATUMHBIM annapaTtoM AdaHHon obnacTtu Gasosnbiti Xopouwio
Haykm  (TEOPETMYECKMMW  OCHOBaAMM  OUCLMMIIMHBI),  CnocobeH YpO8eHb
UnNncTpupoBaTb  OTBET  MpuMepamu, dakTamu, NPUMEHATb (BaumeHo)
TeopeTM4eckne 3HaHuS [ONa peleHus MNpPakTUYecKMx 3adad, Ho
JonyckaeT oLWMOKM Npu OTBETaX Ha BOMPOCHI
OGyvaowuiics BrnageeT 4YacTUYHO TeopeTMYEecKMMM  OCHOBaMu lMopozoeniti Ydoenemeopumen
AVCUMNINUHBI, parMeHTapHO CMocobeH  MNMICTpPUpPOBaTb OTBET ypO8eHb bHO
npumepamu, daktamu, He B MNOMHON Mepe YMeeT MNPUMEHATb
TeopeTU4eckme 3HaHUA Ans pelleHns NpakTUyYecknx 3agad, gonyckaeT (8aumeHo)
OLWMBKM NpU OTBETaX Ha BOMNPOCHI
OTBeT Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYeT - Heydoenemeopum
nobbiM  TpeM  (Y4eTbipeM) U3 NepeyvMCcrnieHHbIX  MokasaTenen. €/1bHO
O6yyawwuics  0eMOHCTPUPYET  OTPbIBOYHbIE,  ddparMeHTapHble




3HaHWA, gonyckaeT rpybble OWMnOKM NpyU peLeHUn MNpPaKTUYECKUX (He 3aumeHo)
3ajaJv 1 He JaeT OTBETbl Ha BOMPOCHI,

20.3. PoHpA OLEeHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMMNETEHLUN

OlNK-2. Cnoco6eH npMMeHATb TeopeTUiecKkme oCHOBLI (hyHAAMEHTaNbHbIX Fe0NIOrM4eCKUX AUCLUMNIIMH NpU
pewweHuun 3agay npoceccruoHanbHON AeATeNbHOCTH
1) 3aKpbiThble 3agaHuns (TECTOBbIE, CPEAHWI YDOBEHb COXHOCTH):
3AOAHUE 1. CnaiHoCTb MMHepana - 37o0:
1) cnocobGHOCTbL KpUCTaNoOB pacKanbiBaTbCA NapannenbHO onpeaeneHHbIM KpUCTannmyeckum
NMOCKOCTSAM
2) cTeneHb CONPOTMBIIEHUSA MUHEpPana BHELHUM MeXaHU4YEeCKMM BO30EeNCTBUAM
3) 9ddeKT, BbI3biBaEMbI OTPaKEHNEM CBETA OT NOBEPXHOCTU MUHepana
4) cnocoBHOCTb KPMUCTaNoOB CBETUTLCA NPU HAarpeBaHUn

SAOAHUNE 2. Kakon n3 nepevmcneHHblx MuHepanoB obnagaeT 6onbluen TBepAoCTbIO:
1) Ksapu
2) baput
3) [Honomwut
4) AnyHut

2) OTKpbITblE 3a4aHUs (KOPOTKME OTBETbI, CPEAHWIN YPOBEHb CIIOXHOCTH):
3AOAHWME 1. K kakomy Knaccy MrHeparnoB OTHOCMTCH CamMOpPOLHOE 30510707
OTBeT: K Knaccy camopofHble MeTansnbl

BAJAHME 2. 3anonHute nponyck: MuHepanbl C HW3KMM YyAernbHbIM BECOM, COBEPLUEHHON CManHOCTbIO WU
pearvpyloLme ¢ CONAHOM KUCIOTON OTHOCATCS K Knaccy....
OtBeT: Kap60oHaThbl

3) OTKpbITblE 3aaHNS (CUTYaLIMOHHbIE 33341, CDEAHWI YDOBEHb CIIOXKHOCTH):

3AOAHNE 1. N3omopdmam. Tunbl nsomopgpusma.

OTtBeT: CBOMCTBO aTOMOB, MOHOB UNN UX FPYNMUPOBOK 3amellaTb ApYyrMe atoMbl, MOHbI UN UX FPYMMNUPOBKM B
XUMUYECKUX COEAMHEHUSX MEepPeMEeHHOro cocTaBa HasblBaeTcs u3oMopduamMoM. BxoxaeHue u30oMOpdHbIX
npumecen B MuHepan npoucxogut 6e3 KOPEHHOr0 W3MEHEHWs ero KpuUCTamnmnuM4yeCcKon peLleTku, MOCKOSbKY
nepecTporika CTpyKTypbl npuBena bbl kK 06pa3oBaHNI0 HOBOrO MUHeparna.

Mo BaneHTHOCTM WOHOB BLIAENATCA ABa Tuna u3oMopdu3aMa — MU3OBANEHTHbIN U reTepoBaneHTHbIN
(pasHoBaneHTHbIN). [MepBbIN N3 HUX XapaKTepusyeTcs 3aMEeHOW B KPUCTanM4eckon CTPYKType MOHOB OOMHaKOBOW
BaneHTHOCTU W LUMPOKO NPOSABASETCA MpU ycrnoBuu OBLHOCTM CBOWCTB M pa3mMepoB 3aMelualoLmxcs MOoHoB. B
COOTBETCTBMM € nNpasunioMm B. M. NonbgwimuaTa, cnocoOHOCTb 91EMEHTOB K B3aMMO3aMeLLEeHUIO YObIBaeT No Mepe
BO3pacTaHus pasHuLbl BENNYMH NOHHBIX paanycos (r).

MpmepoMm coBepLUEHHOro, HeorpaHuyeHHoro (monHoro) msoMopdusma sasnseTtca onumeBuH (Mg, Fe),[SiO4], B
KOTOPOM MpU 3amMeLLieHn NO CXeme

Mg?*(0,74 A) & Fe**(0,78 A)

OTYETNNBO NPOSABSeTCA agaUTUBHOCTbL COCTaBa U CBONCTB B psafy dopcteput (Mg,[SiOy4]) — dpasnut (Fe,[SiOy)).
lMpuMmepoMm reTepoBaneHTHOro wusoMopdusMa 4BRsOTCA BblcokoTeMnepaTypHble Na—Ca nonesble LWNaThl
(nnarnoknasel), BkNoYawme psag pasHosugHocten mexgy ansbutom Na[AlSi;Og] u aHOPTUTOM C 3aMeLleHnemM no
cxeme

Na’ + Si* & Cca™ + AI*".

dakTopbl M3omMmopdpusma:

— 6nmM3ocTb pagnMycoB, y4YacTBYKOLMX B W3OMOPMHBIX 3aMeLleHUsX WOHOB M aTomoB (nNo npasuny B. M.
Fonbgwmugra);

— cxoAacTBo (6nM30CTb) XMMUYECKMX CBOWCTB 3aMeLlalolimx Apyr Apyra 3MeMEHTOB, NPUHAANEXawmx K O4HOWN
nogrpynne nepuogudeckon Tabnuubl O. . MeHgeneeBa, n nogobue B CTPOEHUU UX BHELUHMX 3MEKTPOHHBLIX
obonouek;

— TepmoanHamunyeckun paktop (P un T), npeanoxeHHsi B. . BepHaackum.




