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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

51.0.19 Kpuctannorpadowua 1 MmuHepanorus

Kol u HaumeHosaHue ducuunsuHbl 8 cCoOomeemcmasuu ¢ y‘-le6HbIM riaHom

1. Kog u HaumeHoBaHue HanpaBrieHus noarotoBku/cneynanbHOCTHU:

21.05.02 NMpuknagHag reonorug

2. Mpodunb nogrotoBku/cneymanusaumua: eonormyeckasl Cbemka, NOUCKM U pasBeka

MECTOPOXAEHNN TBEPAbLIX MNOJIE3HbLIX MCKONAEMbIX

3. KBanudukauma (cteneHb) BbINYCKHUKA: FOPHbIN UHXEHEeP-reonor

4. dopma oby4yeHua: O4Has

5. Kachenpa, oTBevarowan 3a peanmsaumio AUCLUNNUHbI: MUHEPANornm, neTporpadoum un

reoxmmMmnm

6. CoctaBuTtenu nporpammbli: YepHoilwoBa MapuHa HukonaesHa, JOKTOpP reosnoro-
MUHepanormyeckmx Hayk, npogeccop
PesHukoBa Onbra NpuropbeBHa, K.r.-M.H., 4OLEHT

7. PekomeHaoBaHa: Hay4YHO-MeTOAMYECKMM COBETOM reoriorm4eckoro gpakyrnbreTa,
npoTtokosn Ne8 ot 13.05.2024

8. YuebHbIn roa:_ 2025-2026 CewmecTtp(bl): 3.4




9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:
Llenamun ocBoeHnsa y4ebHOM ANCUUNINHBI SBASIOTCS:

Llenbto npenogaeaxusa aucumnnuHbl Kpyuctannorpadgums n MuHepanornst iBnsieTcst NoaroToBka
CneumanucToB KOMMETEHTHbIX B cdepe AMarHoCTMKM MWUHeparioB, BraferoLliMx 3HaHUSMU
TEOPEeTUYECKMX N NMPAKTUYECKNX OCHOB MUHEPANOrm4yecknx MeTodoB, obnagamoLwmx yMeHnsiMum n
HaBblkaMy CUCTEMATU3NPOBATb MUHEPAarbl, ONpeaenss nx pusnyeckne CBoMNCTBa.

3apayum y4ebHON OUCUMUNNNHBI

3agavyamu  npenofaBaHUs  OUCLUMMNIMMHBLI - SIBASIOTCA:  (QOPMMpOBaHME Yy  0BydyaeMbix
npeacTaBneHnin O KPWUCTannM4Yeckom BeLLecTBE W reoMeTpuyeckon Kpuctannorpadgpuum; o
npoueccax MuHepanoobpasoBaHWsi U MNPaKTUYECKOW  3HAYMMOCTM  MUHEpAaroB, WX
Knaccugukaumm, oCoOBEHHOCTAX KOHCTUTYLIMM U XMMUYECKOro cocTaBa; OBMNadeHWe 3akoHaMu
B3aMMOZENCTBUS 3NIEMEHTOB CMMMETPUM U CUMMETPUYHOrO NpeobpasoBaHUsi KpUCTasnsoB; a
Takke MeTodaMu  MUHeparnorM4yeckmx  WUccnedoBaHui,  npuobpeTeHne  obyvyaembiMu
NpaKkTUYeCKNX HaBbIKOB ANArHOCTMKN MUHEpPanoB

10. Mecto y4yebHOM AaucuunnuHbl B cTpykTtype OOIl: Mecto ydyebHOM ANCUMNNANHBI B
ctpyktype OIlIOMM: YyebHaa pgucumnnuHa BXoAUT B obss3aTenbHylo 4YacTb 6rnoka b1
«OducumnnuHbl  (moaynu)»  ydebHOro nnaHa noaroToBknm no cneumanbHoctn 21.05.02
MpuknagHas reonorus, cneuywanusauus "leonornyeckas Ccbemka, MNOUCKA W pasBedka
MECTOPOXAEHUN TBEPAbIX MNOME3HbIX MWcKonaembix". TpebGoBaHME K BXOAHbIM 3HAHUAM,
YMEHMAM W HaBblkaM no aucuunnuHam:  Pusumka, Xumua. [OucumnnuHa sBnsieTcs
npegwecteyowen ana  aucuunnui:  MuHeparpadus, Kpuctannoontuka, [leTtporpadus,
OcHOBBbI y4eHUs1 0 nonesHbIX nckonaembix, OCHOBLI TEXHOMNOMMKU NepepaboTkn pya.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEHUA MO AUcCUUNIMHEe/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yNnbTaTaMyu OCBOEHUS obGpa3oBaTesibHON
nporpamMmmMbl (KOMMNEeTEHLUMSIMU BbINYCKHUKOB):

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
Orl1K- CnocobeH OrK BbinonHseT 3HaTb: NpuHUMNbI  KpucTanmnorpauyecknx u
12 npoBOAUTb 12.1 KOMMIieKc MWHepanornyecknx ncenegoBaHun,
CaMOCTOSATENbHO reonormyeckmx TeopeTuyeckne OCHOBbI KpucTannorpadum u
Unun B coctaee nccrnegoBaHui Npu | MuHepanorum
rpynnbl HAYYHbIN n3y4yeHnn Hedp u
nouckK, peanuays peweHnmn gpyrnx | YMeTb: MPUMEHsITb  KOMMMEKC MuHepanoro-
crneunanbHble reonormyeckmx Kpuctannorpadmyecknx  mccnefoBaHui  npu
cpencTea u 3agay n3yyeHuu Heap n peLeHum Aapyrux
MeToAbl NOMyYeHus reoniormyeckmx 3agay
HOBOTO 3HaHUS,
yyacTBOBaTh B Bnagetb: mMeTodaMy  MUHepanornyeckux wu
Hay4HbIX KpucTtannorpadmyeckmx nccnegosaHumn
nccnegoBaHusix OrkK BbinonHsiet 3HaTb: MeToabl NabopaTopHbLIX KCCredoBaHUI
06beKTOB 12.2 3KCnepuMeHTanbH | MMHepanos
npodeccnoHansHo ble u
N 0eATenbHOCTU 1 nabopaTtopHbie YmMeTb: BbIMOMNHAET nabopaTtopHbie
UX CTPYKTYPHbIX reonornyeckune MUHeparnornyeckme MWccneaoBaHusl, UCMNonb3ys
3NeMeHTOB nccrnegoBaHus, COBpEMEHHbIe MeToAbl aHanu3a, OCHOBaHHbIE Ha
nucnonb3ays XUMNYECKOM COCTaBEe MUHEPAaroB
COBpPEMEHHbIe
MeTodbl aHanu3a | Bnagetsb: MeTOAMNKON nabopaTopHbIX
MUWHEpanornyeckmx nccnegoBaHumn
OlK - | CnocobeH nsy4yatb OriK OuarHoctupyet 3HaTb: CcOCTaB MWHEPanoB U OCHOBHblE
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W aHanu3npoBaTb
BELLLECTBEHHbIN
COCTaB ropHbIX
nopoa v pyau

reonoronpomsbilLLse

HHble n
reHeTU4ecKkne Tunbl
MECTOPOXAEHNI
None3HbIX
nckonaembix npu
peLLeHun 3agay rno

paunoHanbHOMY 1
KOMMIEKCHOMY

OCBOEHUIO
MUHepanbHo-
CbipbeBOn 6asbl

13.1 MUHepansbl,
ropHbIE NOPOAbI,
nonesHole
nckonaembile,
npuUpoaHbLIE BOAHI,
HedTb 1 ras

npoLecchbl MUHeparnoobpasoBaHus
YMeTb: AnarHoCTUpPOBaTh MUHEpParsbl
Bﬂaﬂ,eTb: HaBblkaMMn U3y4eHUA N aHannsa

COCTaBa MUHepanoB W WUCMNONb3OBaTb UX AOnNA
ONarHoCTUKN.

12. O6beM AMcuUNNuHbI B 3a4eTHbIX eanHuuax/yac. — 6 / 216.

Popma NpOMEXYTOUHON aTTeCTaLMM (3avem/sKk3ameH) 3a4ET, IKIAMEH.

13. Buabl yuebHomn paboThbl

TpygoemkocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
Ne 3 Ne 4
AYOVUTOPHbIE 3aHATUSA 116 72 44
nekuuu 58 36 22
B TOM YuUCheE: npakTnyeckme
nabopaTtopHble 58 36 22
CamocTosiTensHas paborta 64 36 28
dopma NpomexyTo4HOn aTTecTtaLmm 36 0 36
(ak3ameH — 36 yac., 3a4em 0 yac.)
UToro: 216 108 108
13.1. CopepxaHue AUCUUNIUHbBI
n/n Peannsauus
HavmeHoBaHue pasgena
pasgena CogepxaHue pasgena AUCUUNANHDI ONCUUNNUHBI C
ONCUUNNUHBI NMOMOLLIbIO OHNaNH-
Kypca, QYMK
1. lekuum
1.1 MoHaTHne o KpucTannbl 1 ux OCHOBHble CBOWCTBA.
Kpuctanmne u "eomeTpuyeckasa kpuctannorpagus.
KpUCTanIn4eckom
BELLECTBE
1.2 Buabl cummeTpun n | BsaumogencTeme afeMeHToB cuMmMmeTpun. TpuauaTb
3aKOHbI ABa Buga cummeTpun. NoHATUS 0 BbIBOAE
1.3 OCHOBBbI y4eHus 0 OcHoBbI NPOEKTUPOBAHMS. KoopauHaumnoHHbie
CTPYKTYype cuctembl. [paBuna ycTaHoBKM KpucTannoB. OCHOBbI
Kpuctannos YYEeHUS O CTPYKType KpucTanmnoB (OQHOMEPHbIN psafg,
OByMepHas  pelleTka, TuNbl  MMAOCKUX  CETOK,
NPOCTPaHCTBEHHAA peLueTka).
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OcHOBHbIEe NMOHATUSA
KpMCTanmoxmmum

OcHoBHble Tunbl CTPykTYp. KoopauHaumoHHOE 4umcho.
KoopAanHaunoHHbIN MHOrOrpaHHuK. Yucrno
POPMYNbHbIX eauHUL. ATOMHbIE U MOHHbLIE pagnycChl.
[(maBHenLIne TNbl CBA3EN.

15

OCHOBHbIe MOHATUA
MUWUHepanorum

MpeameTt muHepanornm. CoBpeMeHHOEe onpeaeneHue
NOHATUS «MUHepan». CBA3b MMHepanornm ¢
o6LLETEOPETUYECKMMN ANCLUMITMHAMW U HAyKaMm
reonornyeckoro uukna. Kpatkas uctopmsi passutms
MuHeparnoruu. Llenn 1 3agayn coBpemeHHON
MUWHeparnoruu, ee posib B MOMCKOBO-Pa3BeL0YHOM
nene, npu paspaboTke TEXHOMNOMMN U BbISIBIEHUN
HOBbIX BUOOB MUHEPAlibHOIO CbipbA. OcHoOBHbIE
pas3genbl MUMHepanormn.

1.6

XuUMU4ecknin coctaB
M BHyTpeHHee
CTpOEeHue
MUHeparnos

XNUMUYECKMIA COCTAB MUHEpPanoB. Tunbl COeaUHEHWIA.

MuvHepanbl MOCTOSIHHOrO WM MNEepeMeHHOro CcocTaBsa.
Tunbl  n3omMopdmamMa 3SnNemMeHToB B  MUHepanax.
daktopel  usomopdmsma.  TBepable  pacTBOPbI
BblYMTaHWSA N BHeApPEeHus. FBneHns pacnaga Teepablix
pactBopoB. Pomb ¥ Tunbl BoAbl B MMWHepanax:
KOHCTUTYLMOHHAs, KpUcTannusaunoHHas, LeonuTHas,
agcopbupoBaHHas, MexXnakeTHas "
rMrpockonuyeckas. AmMnupunyeckme "
Kpuctannuueckme ¢opMyrnbl  MuHepanoB. MeToabl
nepecyeta XUMWYECKUX aHanu3oB Ha opmynbl
MWHepanos.

1.7

leHe3uc n
reHeTun4veckmne
npu3Haku
MUWHepanos

Knaccudmkaums npoueccoB MuHepanoobpa3oBaHus.
KpaTkass xapakTtepucTvka SHOOTEHHbIX MPOLEeCCOoB:
MarmaTuyeckui, nerMaTuTOBbIN, KOHTaKTOBO-
MeTacoMaTU4eCKni, rmapoTepmMarnbHbIn,
BYNKaHUYECKUN.

Ok30reHHble npoueccol. O6pa3oBaHne MUHepanoB Ha
OCTaTOYHbIX KOPax BbIBETPUBAHMUS.

O6pasoBaH ne MexaHUn4eCcKux, XUMUNYECKUNX n
OMOXMMUNYECKNX OCagKoB. MeTaMOp(*)VI‘-IeCKI/Ie
npouecchl MMHepaJ’IOO6pa3OBaHVIFI .

[MoHATME 0 MUHepanbHbLIX accoumaumax n reHepaumsix,
napareHesuce MUWHepanos. Tunomopmnam
MuHeparnoB. [lpu3Haku, NO3BOMAKOWME YCTaHOBUTL
cnocob obpasoBaHUsi MUHepanoB. fBneHus pocTa
MUWHepanos: obpasoBaHue NANOMOPMPHbBIX n
KCeHOMOPMHLIX BblaeneHun. [lcesgoMmopdosbl, KX
Tunbl. Napomopdo3bl.

1.8

CuctemaTtunyeckas
MUWHeparnorns

Tun NPOCTbIX BELLECTB, ranioreHnghbl

Tun cynbdnaoBs 1 MX aHanoros

Tun KACNOPOAHBIX  COeAMHEeHUN (okucnbl "
rMApPOOKMCHbl, kapboHaTtkl, cynbdatbl, docdaTsbl,
BONbgpamaTbl, XpomaTbl, 6opaTbl)

Knacc cunukatoB. ObLasa xapakrepucTuka
MUHepanoB gaHHoro knacca. CoBpeMeHHas
KpUCTannoxmMmyeckas krnaccuukaums CUnmMKaTos.
OcobeHHOCTM CTPYKTYpbI. DU3nyeckue CBONCTBA.

OcTtpoBHble cunukatbl. Knaccudukauum BHyTpu
NoAKnaccoB, 0COGEHHOCTM XMMUYECKOrO COCTaBa U
CTPYKTYP MUHepanoB, Mopdosorusa n usnyeckme
CBOWUCTBA.

MupokceHbl, ampnbonbl. OCObEHHOCTN XMMNYECKOTO
COCTaBa W CTPYKTYp MUHeparoB, MOpdonorus u
dun3nyeckne CBOMCTBA.

Cnowuctble cunukatbl. OCOBEHHOCTU XUMUYECKOro




COCTaBa W CTPYKTYp MUHeparoB, Mopdonorus u
domamyeckme CBOMCTBA.

KapkacHble cnnukaTtbl. OCOBGEHHOCTU XMMUYECKOTO
COCTaBa W CTPYKTYp MUHeparnos, Mopdonorus u
dunsnyeckne CBOMCTBA.

2.

JlabopamopHbie pabombi

21

Buagbl cummeTtpumn n
3aKOHbI

OnpeaeneHne anemMeHToB CUMMETPUN HA MOOENSIX
KpucTannos

OnpegeneHne CUHIOHN N KaTETOPUNA.

OnpegeneHune NpocTbix (oOpM HU3LLEN KaTeropmm

OnpegeneHune NpocTbix popM cpeaHen kaTeropum

OnpegeneHune NpocTbix POpM BbICLLEN KaTEropum

[MpoekTnpoBaHNe 3NeMeHTOB CUMMETPUMN

MNpoekTnpoBaHne rpaHen kpuctannos. OnpegeneHve
MX CUMBOJIOB.

2.2

CuctemaTtunyeckas
MUHepanorus

OcCHOBHblE OuarHOCTUYECKue CBOWCTBA MWHeparos.
Knaccudurkayus MVHepanos. XapaktepucTtuka
OTOENbHbIX  MUHEpanoB: Xumuyeckass copmyna,
rmaBHble MPUMECH, TWUM CTPYKTYPbl, CUHIOHWUS U BUA
CMMMETPUN  KpUCTanmna; OCODEHHOCTM  BHELUHEW
dopMbl, hnsnyeckne CBONCTBA, YCNOBUS HAXOXAEHUS,
0CcoBEeHHOCTH obpa3oBaHus n paspyLleHus,
pasHOBMOHOCTY; XapakTepHble CMYTHUKM,
npakTU4eckoe 3Ha4YeHue.

Twun NPOCTbLIX BELLUECTB.

Twun ranoreHngbl.

Tun cynbdnaos.

Tun kucnopodHbix coeanHeHun. Knacc okcnpos w
rMapoKCcnaoB.

Knacc cynbdartos, kapboHaToB.

Knacc dpoccpatoB n nx aHanoros, BonsgpamMmaTos.

[MpaKkTMYeCcKUn KONIOKBUYM

Knacc CUNUKaTOB. O6was XapakTepucTtuka
MUWHeparnos [aHHoro knacca. CoBpemeHHas
KpucTannoxummuyeckas Knaccudukaumsi CUIMKaToB.
OcobeHHOCTU CTPYKTYPbl. PU3MYEecKne CBONCTBA.

OcTtpoBHble cunukatbl.  Knaccudwukauum  BHYTpM
noaknaccoB, OCOBEHHOCTU XMMUYECKOro cocTaBa M
CTPYKTYp MwuHepanos, Mopdornorus u duandeckue
CBOWCTBA.

MupokceHbl, amdpunbonbl. OcoBEHHOCTU XMMUYECKOTO
cocTaBa W CTPYKTYp MuHepanoB, Mopdonorus u
dm3nyeckme CBOMNCTBA.

Cnownctble cunukatel. OCOBEHHOCTM  XMMUYECKOTO
cocTaBa W CTPYKTYp MuHepanoB, Mopdonorus w
dm3myeckme CBOMNCTBA.

KapkacHble cunukaTtel. OCOBEHHOCTM XUMWYECKOro
coctaBa W CTPYKTYp MUHepanos, Mopdonorns wu
dun3nyeckne CBOMCTBA.

[MpakTn4eCcKknin KONnoKsmym

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTui (Yacos)
Ne HanmeHoBaHue TeMbI Y T ———
n/n (pasgena) gucumnnuHel | Jlekuun MpakTnyeckue | JlabopaTopHbie paGoTa Bcero
lNoHAaTHe o KpucTanne u
1 Kpuctannnyeckom 2 2 4
BelllecTBe
Buabl cummeTpun n
2 A P 2 8 4 14
3aKOHbI
3 OCHOBBbI y4eHus1 0 4 6




CTPYKTYpE KpMCTannos
4 OCHOBHbIE MOHATUSA 2 4 6
KPUCTanmoxmMmm
5 OCHOBHble NOHATUS > 2 4
MUHEepanorum
XUMnYeckuin coctas u
6 BHyTPEHHee CTPoeHMe 6 6 12
MWHEpanoB
7 "eHe3nc n reHeTn4eckue 10 10 20
Npu3Hakv MUHepanos
CuctemaTnyeckas 30 50 34 114
MWHeparnorus
Ok3amMeH 36
Wroro: 58 58 64 216

14. MeTogM4yecKkne yKkasaHus Ans o0y4aroLWwmxcs No 0OCBOEHUIO AUCLUNIINHDI

OO0yuarmuMmcs cieayeT UCHOIb30BaTh ONMyOIMKOBAHHBIE METOAMYECKUE TTOCOOUs IO Kypcy «MuHepanorus ¢

OCHOBaMHU KpucTajutorpapuny; «Kpucramiorpagus u KpUCTAJUIOXUMUS U3 CIIUCKA JINTEPaTyphl,

aNeKTpoHHBIE pecypehl BI'Y, a Tak ke peKoMeHAyeTcsl caMOoCTOsITeNIbHas paboTa ¢ KOJUIEKLIUSIMA MUHEPaIoB

U MOJIEJIer

15. lepeyeHb OCHOBHOM WU [AOMNONHUTENLHOW nUTepaTypbl,
Heob6XoAUMbIX AN OCBOEHUSA OUCLMNIIUHbBI (CrIUcoK umepamypbl 0¢hopMIIsIemcsi 8 cOomeemcmeuu

KPUCTAJIIIOB.

¢ mpebosaHuamu FOCT u ucrionb3yemcs obwast ckgo3Has Hymepauyusi 0551 8cex 8u008 UCIMOYHUKO8)
a) ocHOBHas nutepartypa:

Ne n/n

NcToYHMK

1

BetextuH A. I'. Kypc muHepanorum : yuebHoe nocobue ansa ctya. By3oB, 06y4. N0 HanpaBneHuio
noarot. 130300 "lMpuknagHas reonorms” / A.l'. BetextuH ; nog Hayd. pea. B.U. MNuporoea, b.56.
LWkypckoro .— M. : KOY, 2008 .— 735 c.

Bynax A. . Obwasa muHepanorus : y4ebHuk ansa ctyq. By3oB, oBy4y. MO cneumanbHOCTH
"leonoruna" / A.l'. bynax, B.I". Kpusosunyes, A.A. 3onotapes .— 4-e 13g., nepepab. n gon. — M.
: Academia, 2008 .— 410 c.

Boiiko, C. B. Kpuctannorpadus n muHepanornd. OCHOBHbIE NOHATUSA [SNEKTPOHHbIN pecypcl:
yyebHoe nocobue / C.B. Boliko ; MuHucTepcTBo 0b6pasoBaHus 1 Haykmu Poccuickon ®Pegepaumm
; Cubmpckun ®egepanbHbivi yHuBepcuTeT.— KpacHospck : Cnbupckuin goefeparbHbIn
yHuBepcuTeT, 2015 .— 212 c.: Tabn., un. — bubnwuorp.: c. 190-194 .— Pexwnm gocTtyna
http://biblioclub.ru/

6) JononHWTENbHas NMTepaTypa:

Ne n/n NcTOYHMK

JlazapeHko E.K. Kypc muHepanorum : y4ebnuk / E.K. JlasapeHko. — Mocksa: Bbiclias wkona,

3
1971. - 589 c.

4 CmonbsHuHoB H.A. TpakTuyeckoe pykoBoACTBO Mo MuHeparnoruu : — Mockea: Hegpa, 1972. —
382 c.

5 Munosckuin A.B. MuHepanorus : yuebHuk / A.B. Munosckuii, O.B. KoHoHOB. — Mockga:
M3patenbctBo MOCKOBCKOIO rocyfapcTBEHHOro yHMBepcuTeTa, 1982. — 311 c.

6 lopgosukoB A.A. MuHepapanorus : y4e6. / A.A. Togosukos. — M.: Hegpa, 1983. — 648 c.

7 Beppu J1. MuHepanorus: Teopetnyeckme ocHoBbl.OnucaHne MmHepanoBs.[JuarHocTuyeckme

Tabnuubl: y4ebHuk / J1.beppu, b. Mencon, P. Outpux. — M.: Mup, 1987. — 591 c.

B) MHG)OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTerbHble pecypchl (OuLManbHble pecypchbl MUHTEPHET)*:

*

Ne
/n Pecypcebl
1 3HB BopoHexckoro rocygapCTBEHHOro https://lib.vsu.ru
yHMBEpCUTETa
2 OBC "YHuBepcutetckasa bubnumorteka online” https://biblioclub.ru
3 SneKTPOHHO-GubnMoTeyHas cucrema https://www.studentlibrary.ru
«KoHCynbTaHT cTyaeHTa»
4 OBC «PykoHT» https://rucont.ru/
5 OBC «HOpawnTt» https://urait.ru/

pecypcoB WHTepHeT,



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

6 OneKkTpoHHO-6nbnuoTeyHasa cuctema https:/Awww.iprbookshop.ru/

«IPRbooks»

7 Hay4yHas anekTpoHHas 6GubnvoTeka https://elibrary.ru/

8 ONeKTPOHHBIA - KypC  «Kpuctannorpacus - u https://edu.vsu.ru/course/view.php?id=10205
MUHepanorns»
becnnatHbli  HEKOMMEpPYECKUA  CMPaBOYHO-

9 obpasoBaTtenbHbIi  MopTan Ans  reonoros, | http://www.geokniga.org/

CTYOEHTOB-T€0JI0roB
becnnatHbli  HEKOMMep4Yeckun  nopTan
10 Hay4HO-NoOMynspHOW u y4yebHoOW nutepaTypo
no reonormm

Hekommepueckuin  npoekt «MwuHepanbl u
11 mectopoxaeHmsa Poccun n ctpaH GnwkHero | https://webmineral.ru/
3apybexbsa»

c
n | http://www.jurassic.ru/amateur.htm

BHauane ykasbiBatotca O3BC, ¢ koTtopbiMu wumeloTca poroBopa y BIY, 3atem OTKpbITble 3NEKTPOHHO-
obpasoBartenkbHble pecypchbl

16. MNepeyeHb y4eOHO-MeTOQMYECKOro obecnevyeHUs Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, Memodou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4ecKux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n NcTOYHMK
YepHbiwosa M.H., NoHyaposa J1.B., Pesnukora O.I'. MnHepanorus ¢ ocHoBamu
1 KpucTtannorpadun. YuyebHo-MeToanyeckoe nocobuve ans Bysos/ Misgatenbcko-

nonurpadudeckni ueHtp BIY/ 2012-42c.

PesHukoea O.I"., AnbbekoB A.1O., NoHuyaposa J1.B., YepHbiwosa M.H., Abpamos B.B., boiiko
2 MN.C., KysHeuos B.C. Kpuctannorpadus n kpuctannoxummms YuyebHo-meToguveckoe nocobume
ans By3os/ ispgatensckun gom BIY/ 2019-70c.

Mporpamma Kypca peanuayetca C NPUMMEHEHUEM SfEKTPOHHOro 0obydYeHMs W OUCTaAHLUMOHHbIX
oOpasoBaTenbHbIX  TEXHOMNOMMN - ONEeKTPOHHbIN Kypc «Kpuctannorpacdwvss ©  MUHepanorns»
https://edu.vsu.ru/course/view.php?id=10205

Nen MporpammHoe obecneyeHne

WinPro 8 RUS Upgrd OLP NL Acdmc

OfficeSTD 2013 RUS OLP NL Acdmc

HeuckniountenbHele npaBa Ha 1O Kaspersky Endpoint Security gnsa 6usHeca - PacluvpeHHbI
Russian Edition

4 | MNMporpammHasl cuctemMa Ans OOHApPYXEHUS TEKCTOBbIX 3aMMCTBOBAHUM B Y4Y4EOHbIX U Hay4vHbIX
pabotax AHTunnarnat.BY3

OdmcHoe npunoxerve AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

WIN | (3

(6]

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

Peanusauusa nporpammbl gucumnnuHbl Tpebyet Hanmumna yyebHoro kabuHeTa n nabopatopum
KpucTannorpadum n KpUCcTannoxmmmm.

O6opynoBaHune yy4ebHoro kabuHeta: Tenesusop PhilipsLED 55", HoyTtOyk TOSHIBA Satellite
A200-235, LCD-npoektop TOSHIBA TLP-X2500.

O6opynoBaHune nabopatopumn 1 pabounx Mect nabopaTopum: KONNEKUMS KpUCTanNIM4eCcKknx
CTPYKTYP U MOAENen KpucTannos, KONekuna MmHeparnos, wkansl Mooca, papgopoBble
NNacTUHKN, NpeaMeTHbIE CTEKNA, CTanbHble U MEAHbIE UMTbl, MAarHUTHbIE CTPENKK, CONAHas
kncnota (10%)

[MpoBeneHue Kypca BO3MOXHO C MPUMEHEHMEM ONCTaHUMOHHbLIX 0Bpa3oBaTefibHbIX TEXHOIOMN
Ha obpasoBatenbHom nopTtane BlIY (www.edu.vsu.ru) OCyLLeCTBMSETCA C MPUMEHEHUEM
HoyTOyka TOSHIBA Satellite A200-23J ¢ BCTpOEHHOW BUaeoKkaMepomn 1 MUKPOOHOM.



https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
http://www.edu.vsu.ru/

19. OueHOuYHbIe cpeacTBa AnA nposegeHus TeKyme|7| n npome)KyTquoﬁ aTTecrauum

MopsaoK OLEHKM OCBOEHNA 0ByYaroLmMmMmca y4ebHOro MaTtepurana onpeaenseTca coaepXaHmem
cneayowmx pasgenos AUCLUUNINHGI

Ne
n/n

HanmeHoBaHue pasgena
AncunnnunHel (Mogyns)

KomneTeH
umsi(v)

UHamnkaTtop(bl)
AOCTUXEHNSA
KOMNeTeHuun

OueHouHble cpeacTaa

lMoHaTne o Kpucrtanne n
Kpuctanin4yeckom
Beulectee

OlK-12

OlK-12.1;

TecToBOE 3afaHuWe; aTTecTaums ¢
npuMeHeHeM nNnaTopMbl NEKTPOHHbI
YHUBEPCUTET

OlK-12.2;

TecToBOE 3afaHuWe; aTTecTaums ¢
npuMeHeHeM nNnaTopMbl NEKTPOHHbI
YHUBEPCUTET

OlK-13

OlK-13.1

TecToBOe 3agaHue; aTTecTauus ¢
npuMeHeHneM nNnatgopMbl QNEKTPOHHbIN
yHUBEpCUTET

Bugbl cummeTpum 1
3aKOHbI

OlK-12

OriK-12.1;

TecToBOe 3aAaHue; atTecTauus ¢
npMMeHeHeM NNaTopMbl ONEKTPOHHBIN
yHuBepcuTeT

OriK-12.2;

TecToBOE 3agaHue; NpakTMyeckoe
3afaHve; atTectauus ¢ npUMeHeHneM
nnaTtdopmMbl DNEKTPOHHbIN YHUBEPCUTET

OlK-13

OlK-13.1

TecToBOe 3afaHuWe; NpakTuyeckoe
3afaHve; aTTecTauusi ¢ npUMeHeHneM
nnaTtdopmMbl ONEKTPOHHbIN YHUBEPCUTET

OCHOBbI Y4€eHUs 0
CTPYKTYpE Kpuctasnsos

OlK-12

OlK-12.1;

TecToBOE 3afaHue; aTTecTauus ¢
npuMeHeHeM nNnaTopMbl NEKTPOHHbI
YHUBEPCUTET

OlK-12.2;

TecToBOe 3afaHWe; aTTecTaums ¢
npuMeHeHeM nNnaTopMbl NEKTPOHHbI
YHUBEpPCUTET

OlK-13

OlK-13.1

TecToBOE 3aaaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OCHOBHbIE MOHATUA
KpUCTannoxmmmm

OlK-12

OriK-12.1;

TecToBOE 3aaaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OrK-12.2;

TecToBOE 3aaaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OrliK-13

OlK-13.1

TecToBOe 3agaHue; aTTecTauusi ¢
npuMeHeHnem nnatopMbl DNEKTPOHHbIN
yHMUBEpCcUTET

OCHOBHble NOHATUSA
MUHepanorum

OriK-12

OrK-12.1;

TecToBOe 3agaHue; aTTecTauusi ¢
npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
yHMBepcuTeT

OriK-12.2;

TecToBOE 3agaHue; aTTecTaums ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHUBEpcuTeT

OlK-13

OlK-13.1

TecToBOE 3agaHve; aTTecTauus ¢
npyMeHeHeM NnaTtopMbl ONEKTPOHHbIN
yHUBEpcuTeT

XUMUYECKNIA COCTaB U
BHYTpEeHHee CTpoeHune
MUHEpanos

OlK-12

OrK-12.1;

TecToBOE 3agaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHUBEpcuTeT

OrK-12.2;

TecToBOE 3agaHue; aTTecTauus ¢
npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
yHMBEpCUTET

OllK-13

OlK-13.1

TecToBOe 3agaHue; aTTecTauusi ¢
npuMeHeHNeM NnatopMbl DNEKTPOHHbIN
yHMBEpCcUTET

["eHe3nc n reHeTn4eckmne

OliK-12

OlK-12.1;

TecToBOe 3afaHue; aTTecTaums ¢




Ne | HaumeHoBaHue pasgena
n/n ANcunnnHel (Mogyns)

KomneTeH
umsi(v)

WHankaTop(bl)
[OCTUXKEHNSA
KOMMNeTeHLUN

OueHouHble cpeacTBa

NPpU3HakKn MnHepanos

npuMeHeHeM nNnaTopMbl NEKTPOHHbI
YHUBEpCUTET

OlK-12.2;

TecToBOE 3agaHue; aTTecTaums ¢
npuMeHeHneM nNnatopMbl QNEKTPOHHbIN
yHUBEpCUTET

OlK-13

OlK-13.1

TecToBOE 3agaHue; aTTecTaums ¢
npuMeHeHneM nNnatopMbl QNEKTPOHHbIN
yHUBEpCUTET

CuctemaTnyeckas
MUHEpanorna

OlK-12

OlK-12.1;

TecToBOe 3afaHue; NpakTMYeckoe
3agaHue; aTTectauusi ¢ NpUMeHeHMeM
nnaTtdopmMbl DNEKTPOHHbIN YHUBEPCUTET

OlK-12.2;

TecToBOE 3afaHuWe; NpakTUyYeckoe
3agaHue; aTTecTauusi C NpUMeHeHneM
nnaTdopmMbl DNEKTPOHHbIN YHUBEPCUTET

OlK-13

OlK-13.1

TecToBOE 3afaHve; NpakTUyYeckoe
3afaHve; atTecTauusi C NPUMEHEHNEM
nnaTtdopmMbl ONEKTPOHHbIN YHUBEPCUTET

lMpomexxyTouHasa aTTecTaums
dopmMa KOHTpOns — 3a4eT, dK3ameH

MepeyeHb BONpocos

20. TunoBble OLEHOYHble cpencTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme

npoueaypbl oueHnBaHunsA

20.1. TeKkyWwnin KOHTPOJIb YCNeBaeMoCTH

Onsa  gucumnnuiel  «Kpuctannorpapua wn  MuHepanorms»
aTTectaumsi, Kotopasi COCTOMT M3 HECKOJSIbKMX YacTel M pacTsHyTa BO BpPEMEHW. TEKyLMA KOHTPOIb

ycnesaemMoCTu no amcuuniinHe ocyuwectBideTcd C NOMOLLbIO crneayrLmnx oueHO4YHbIX CpencCTB:

MepeyeHb NpakTU4YeCKMX 3agaHUNn
MpakTn4yeckne 3agaHusa Ne1;

. Onpenenntb anemMeHTbl CUMMETPUM MO Knaccudukaumm bpase B mogenu kpuctanna,
. OnpenennTb CUHIOHMIO U KaTeropuio K KOTOPON OTHOCUTCH AaHHas MoAenb;

. MocunTaTtb KONUYECTBO COPTOB rPaHEN N NPOCTbIX POPM.

. aTb Ha3BaHue Kaxxgon NpocTon opMmbl.
. YCTaHOBWTb MOAESb KpUcTanna B KOOPAUHALMOHHOW CUCTEME;

. HauepTtuTb cTepeorpadmyeckyto npoekunto B BbIOpaHHOM cucTemMe KoopamHaT;

npedycMoTpeHa ofHa Tekylias

. CnpoektupoBaTtb 3N1€MEHTbI CAMMETPUMN U FPaHu;
. OnpegennTb CMMBONbI FPaHe 1 NPOCTbIX PopM.

o~NOO O ThWNE

KpuTepun oLeHMBaHMS NpakTU4ecKoro 3afaHus:

Kputepun

Bannbl

ObGyuatowuiica B nonHoM obbeme BbINOMHWA 3adaHue:, onpegenset
3NeMeHTbl CUMMMEeTpUM No MOAEeNAM KpucTanmnos, 3anucbiBaeT
Kpuctannorpaduyeckne ¢opMynsl B cumBonuke bpaa, HaxoouT u
npaBurbHO  HasbiBaeT  npocTble  OpMbl, YMeeT  CTpPOuUTb
cTepeorpaguyeckyro NPoekUmIo 1 onpeaensaTs CUMBOSbI FPaHeN.

OTnunyHo

OGyvatolwmiica  BbIMONHWM  3agaHue: BnageeTr TeopeTUYecKUmu
OCHOBaMM MO TeMe 3afjaHus, AaeT OTBEeTbl Ha [AOMOMNHUTENbHbIE
BOMPOCHI, HO AOMYyCKaeT OWMOKM MpW peLueHnn NpakTUYecknx 3agad,
onpefensieT 3nemMeHTbl CUMMETPUM MO  MOAENAM  KpUCTansos,
3anunceiBaeT Kpuctannorpaduyeckne dopmynbsl B cumsonuke bpass,
He Bcerga npaBuNbHO HaxXoOUT U HasblBaeT NpPocTble PopMbl, yMeeT
CTPOUTL CTepeorpaduyeckyto NPoekuMio 1 onpegenstb CUMBOIbI
rpaHen.

XopoLlo

O6yyvalowmiicsl BrnageeT 4YacTUYHO TEOPeTUYECKMMM OCHOBaMMu o
TemMe 3adaHuna, dQparMeHtapHo crniocobeH gatb  OTBET Ha

YAoBnNeTBOPUTESNBHO




OOMONHUTENbHBLIN  BOMPOC, HE YMEeT MPUMEHSTb TeopeTuyeckme
3HaHMSA MPU pPeLleHUN NMPaKTUYEeCKUX 3agad - onpedensieT 3feMeHThbI
CMMMETPUN MO MOAENAM KPWUCTamnmnoB, oOwWubaeTcd B HanuMcaHuu
Kpuctannorpadpuyecknx ¢opmyn B cumBonuke bpaBs, He Bceraa
nNpaBuMbHO HaxoaAMT M Ha3biBaeT MNpocTble hOpMbl, yMeeT uuTaTb
cTepeorpaduyeckne NpoeKkuun n onpeaensite CUMBOIbI FPaHen.
Obyvatowminca  OeMOHCTPUPYET  OTPbIBOYHbIE,  (bparMeHTapHble HeynoBneTBoputensHo
3HaHWA, JonyckaeT rpybble owwnbku, He onpegensieT SMneMeHThbl
CUMMETPUN NO MOAENSM KPUCTanmoB, He 3HaeT cUMBONUKY bpasa, He
HaxooMT W He HasblBaeT npocTble GOpMbl, He yMeeT uuTaTb
cTepeorpadunyeckne NpoeKLMN 1 He onpedensieT CUMBOIbI FPaHEN.

MpakTn4yeckne 3agaHua Ne2

1. OnpegenuTb MUHEpanbl 13 NpeanoXeHHoW konnekuun. B konnekuun 15 o6pasuos.
2. OnpegenuTb TUM N KNacc K KOTOPOMY OTHOCUTCS onpeaeneHHbIn M1uHepan;

3. Hanucatb xummnyeckyto popmyny MmHepana.

KpI/ITepI/II/I oueHnBaHUA NpPakTN4eCcKoro 3agaHnA.

Kputepun Bannbl
Ob6yyvaowmiica B nonHoMm obbeme BbINONHWA 3adaHue:, onpegenvn 3auyTeHo
BepHO 75% wn BGonee MuHepanoB, Hamucan UX XMMWYECKU COCTaB B
Buae opMyrbl, onpegenun Tvn U Knacc MUHepanos

Obyuvatowuinca onpegenvn meHee 75% mMuHepanos HesauyteHo

TecToBbIe 3ag4aHuA
3apaHue 1

1.CTpoeHve MmHepanos. [MaBHbIe TUMbl CTPYKTYP.

2. XMMWUYECKUI COCTaB MUHEPAroB. Tumnbl COEaUHEHUN.

3.U3omoppmam B MuHepanorumn. daktopsl usomopdusma.

4.Nonumopduam n nonnumopdHsle MoaMduKaunn.

5.Tunbl BOABI B MUHEpanax.

6.dnsnyeckme cBOMCTBa MMHEPAnOB.

7.LlBeTa 1 TUNbl OKpackn MUHEpanoB. JTanoHbl LBeTa MUHEPASIOB.

8.Knaccudumkaums npoueccoB MMHepanoobpasoBaHus.

9 .MarmaTu4eckuin Nnpouecc MMHepanoobpa3oBaHUs U CBA3aHHbIE C HUM IMaBHEelLWNe MnoriesHble
nckonaemble.

10.MNermaTnTOBbLIN NpoLEecC MMHepanoobpasoBaHUsA U CBA3aHHbIE C HAM NOJIE3HblE UCKONaeMbIe.

11.KoHTakTOBO-METacoMaTU4eCcKne npoLecchbl U CBA3aHHbIE C HAM MOSIe3HbIE UCKOMaeMble.

12.M'mapoTepmanbHbIN Npouecc 1 MuHepanoobpa3oBaHne U3 BYNKaHUYECKMX SKCransumm.

13.MuHepanoobpa3oBaHmne B KOpe BbIBETPUBAHWS TOPHbBIX MOPOA U PYA.

14.5K30reHHbIe NpoLEecehbl, UX Krnaccndmkaumnsa 1 CBA3aHHbIE C HAMU MECTOPOXOEHUS.

15.MeTamopdmyeckme NpoLecChl U CBA3aHHbIE HAMU MOME3HbIE NCKOMNaeMble.

16.MpuHUMnBLI kKNaccudukaunm MruHepanos. Knaccudukauma MuHepanoB Kak XMMUYECKUX COeANHEHUI.

17.Knaccbl caMopogHbIX MeTannoB u meTtannongoB. CBONCTBA, MPOMCXOXAEHNE N NPAKTUYECKOE 3HAYEHNe
(menb, cepebpo, 30M0TO, NONUKCEH, anmas, rpaduT, cepa).

18.lanoreHnapbl. Knaccmdukaums n obLime cBOMCTBA, NPOUCXOXKAEHUE N NpaKTU4eckoe 3Ha4YeHne
(chnroopuT, ranuT, CUNbLBKH, KAPHANUT).

19.Cynbduapl. Knaccudukaums, CBONCTBA, MPOMCXOXAEHUE N MpakTUYeckoe 3HaYeHne (XanbKo3uH,
NUPPOTUH, NEHTNaHAUT, cdhanepuT, raneHnT, KNHOBapb, BOPHUT, XanbKoNMpUT, peanbrap, aHTUMOHWT,
aypuUNUrMeHT, KOBENNWH, MONNOOEHUT, NUPUT, MapKa3uT, KOOanbTUH, apCEHOMUPUT, TEHHAHTUT, TETPA3aPUT,
OynaHxepur )

20.Knacc okcngos u rugpookenao. Knaccmndukauus, obLime CBOMCTBA, MPOMCXOXOEHUE U MPAKTUYECKOe
3HadeHue (pyTun, KacCUTEPUT, KOPYHA, UITbMEHUT, reMaTuT, KYNpuT, KBapL,, onarn, MarHeTuT, XpomuT, 6pycuT).

21.BokcuTbl, IMMOHUTBLI, MUHEParnbl MapraHueBbix pyg. ®opMynbl, CBOWCTBA, NPOUCXOXAEHUE U
npakTuyeckoe 3HaveHue (bokcutbl: guacnop, 6emut, rmapaprunnuT. JIMMOHUTBI-FETUT, NTENULOKPOKUT.
MapraHueBble pyabl —MUPOSIHO3UT, FaYyCMaHUT, MaHraHuT ).

22.Knacc kapboHaTtoB. Puanyeckne CBOMCTBA, MPOUCXOXOEHME U NPAKTUYECKOE 3HAYEHNE (KanbLmT,
CYAEPUT, MarHesuT, aparoHUT, CMUTCOHUT, LepyCccuT, 4ONOMUT, ManaxuT, asypuT).



23.Knacc cynbgatoB. Pr3nyeckme CBONCTBA, MPOMCXOXOEHUE U MpaKTUYeckoe 3Ha4veHune (6apuT, LenecTuH,
aHrMes3unT, aHMMapWT, TEHAPAWT, anyHUT, APO3UT, TMNC, MUPAOWINT, 3NCOMWUT, XalbKaHTUT, KanveBble KBacubl).

24 Knacc pocaTtoB u BonbdppamaToB. PuUsnyeckne CBOMCTBA, MPOMUCXOXKAEHUE N NpaKTUYecKoe 3HaYeHne
(anatuT, MOHaUUT, ckopoauT, BMplo3a, BUBUAHUT, IPUTPUH, aHHAbepruT, TopbepHUT, KAPHOTUT, BONbpamMuT,
LLIEeenunT, KPOKOWT)

25.Knacc 6opatoB .dusnyeckme cBonctaa, 0COGEHHOCTU CTPYKTYP, MPOUCXOXKAEHNE U NPaKTU4ECKoe
npumeHeHue (nogsurnt, Bypa, rugpobopaumnt, 6Gopauur).

3apaHue 2

1. Cvnukatbl. PacnpocTpaHeHHOCTb, OCHOBHbIE 3Tanbl B UCTOPUUN N3YYEHWST CUINTMKATOB.

2. Kpuctannoxmmuyeckas knaccuukaums CUNmnkaTos.

3. Xumunyeckuin coctaB 1 om3n4eckme CBONCTBA CUMMKATOB.

4. [NpoucxoxaeHre 1 NpakTM4eckoe 3HavyeHne CMnMKaToB.

5. OcTtpoBHble cunukatbl. O6Laa xapakrepuctuka, pusndeckme cBoncTaa, oopMynbl MMHEpParnos,
NPOUCXOXOEHWE U NpaKTUYecKoe 3HavYeHne (rpynna onvMBmMHa, rpynna rpaHaToB, UMPKOH, TUTAHWUT, AUCTEH,
aHganyswT, Tonas, CTaBponNuT, aNuaoT).

6. Konbuesble cunukaTel. ObLas xapaktepucTtuka 6epunna u TypmanumHa. dmsmyeckne CBOMCTBA,
dopMyIbl, Pa3HOCTU, MPONCXOXKOEHME N MPaKTUYECKoe 3HayeHue (bepunn, TypMmanvH, 3BananvT, guonTas,
aaronur).

7. LlenoyeyHble cunukatbl. Knaccndukaums, coctas, CBOMCTBA, YCrnoBust obpasoBaHms (rpynna
pPOMOMYECKMX MMPOKCEHOB, ANONCcua, reaeHbepruT, aBruT, arMpuH, CNogyMEH, BOSITACTOHUT, POAOHMUT).

8. JIleHTOuHbIE CcunukaTbl. Knaccndukaums, coctas, CBONCTBA, yCrnoBusi 0bpasoBaHus (aHTOUINNT, XeapuT,
TPEMONUT, aKTUHONWT, poroBasi obmaHka, akTMHONKUT, rnaykodaH, pubekuT).

9. MNMupokceHbl 1 amdundonbl. CpaBHUTENbHAA XapakTepUCTMKa KPUCTannoOXMMMUYECKON CTPYKTYPbl, COCTaB,
CBOWCTBa, ycrnosus obpa3oBaHus.

10. Crniouctble cunukatbl. Knaccudumkaums- kak otpaxeHue B3aMOCBSA3M CBONCTB CIOMCTbIX CUINTMKATOB OT
COCTaBa U KpUCTanNoXnMMmn4eckoro MoTmea.

11. CBowicTBa, husnyeckme CBOMCTBA, NPONCXOXAEHNE N NPAKTUYECKOE 3HAYEHME COUCTLIX CUMMKATOB
(KaONMHWT, CEPNEHTWH, TanbK, MOHTMOPWITIIOHNUT, NMEHHWH, LUAMO3MWT).

12. I'pynna cntoa. Knaccndukaums, usmnyeckme CBOMCTBA Y NPaKTUYECKOe 3HayYeHne (MycKoBUT, chioronuT,
OMOTUT, NENMAONUT, NeENUAOMeENaH, Mapraput, rMmaykoHUT, BEPMUKYIUT ).

13. KapkacHble antomocunukatel. ObLLan xapakTrepucTuka ,knaccndukaums, cocrtas, CBOMCTBA, YCMNOBUS
obpa3oBaHuMs 1 NPaKTUYECKOE 3HaYeHne.

14. MNnarnoknasbl. CocTtas,opMyrbl, CBONCTBA, MPOUCXOXAEHNE N NpaKTUYecKoe 3HayYeHue.

15. WenoyHble nonesble WwWnatbl U enbawnatomabl. CBoncTea, POpMyIbl, MPOUCXOXAEHNE U
npakTuyeckoe 3HavyeHue (CaHnavH, OpToKNas, MUKPOKIMH, aHOPTOKNa3, HedenvH, nasypuT, KAHKPUHUT, NenuuT ).

16. pynna ueonutos. CocTas, CBOWCTBA, yCroBMsa 06pa3oBaHns 1 MpakTU4eckoe 3HavyeHne (aHanbumm,
HaTpPoONUT, CTUNBLOWT).

KpI/ITepI/II/I oueHnBaHUA TeECTOBOIo 3agaHnA:

Kputepun Bannbl
O6yyvaowuiicss yBepeHHO OTBeYaeT Ha MOCTaBMEHHbIE BONPOCHI, AaeT OTnuyHo
TOYHblEe (DOPMYITMPOBKK 1 oNpefeneHns

O6yyvatowuiica oTBevyaeT Ha MOCTaBliEHHble BOMPOChI, HO WHOrAa Xopotuo
olwnGaeTcst B TOYHOCTU DOPMYIMPOBOK W onpedeneHuii.
O6yyatowuiics oTBeYaeT Ha NoCTaBlEeHHbIe BONPOCH! C oWMBKaMu, He Y00BNeTBOPUTENBHO

OaeT TOYHbIX (bOpMyJ'II/IPOBOK, HO Ha HaBoAdllKMe BOMpPOCbl AaeT
NPpUMepPHbIE OTBEThI
O6yqarou.|,|/||7|cs1 HE OTBeYaeT Ha NoCTaBJ1€HHbIE BOMPOCHI HeyD,OBJ'IETBOpMTeJ'IbHO

20.2. NpomexyTo4yHan atrecTayus

MpomexyToyHas aTTecTauuss no AUCUMNIMHE OCYLLECTBIAETCA C MOMOLLbI CeayoLmx
OLIEHOYHbIX CPEACTB:

MpakTnyeckoe 3agaHue (3a4eT)
1. OnpegenuTb MMHEparbl U3 NpeanoXeHHon konnekuun. B konnekumm 15 obpasuos.
2. OnpegennTb TUMN K KNacc K KOTOPOMY OTHOCUTCS onpeaeneHHbIn M1uHeparn;



3. Hanucatb xummnyeckyto popmyny MmmHepana.

KpI/ITepVII/I oueHunBaHUA NpPakTn4eCcKoro 3agaHnA.

Kputepun Bannbl

Obyuatowuinca B nonHom obbeme BbINOMHUI 3ajaHue:, onpegenun 3auTeHo

BEpHO 75% wn Gonee MUHEepanoB, Hanucan mnx XUMUYECKNA COCTaB B
Bunae cbopmynbl, onpepenun Tun n Knacc MmmHeparsnos

Obyuvatowuminca onpegenvn meHee 75% mMuHepanos HesauteHo

[pumepb! 80MPOCO8 K IK3aMeHY

1. MpeameTt muHepanorus. MNMoHsTue o MuHepane. CBA3b C APYrMMMN HayKaMu.

2. KpaTtkas nctopus passutus MuHepanornn. Pornb pOCCMICKMX YYEHbIX B PasBUTUM MUHepa-
NOMMYECKNX 3HAHWN.

3. 3HavyeHne MyHepanoB W POfib MWHEPanorMn B MPOMbILAEHHOCTM U CENbCKOM XO3SIMCTBE;
pasgeneHve MMHepanoruu.

4. OnemMeHTbl CUMMETPUN KPUCTanNmMOoB: OCK, NITOCKOCTU, LEHTP. MNoHATME KaTeropun n CUHIOHWUN
B KpucTannorpagumn.

5. CT1poeHve MuHepanoB. [naBHble TUMbl CTPYKTYP.

6. XMUYECKUIN COCTaB MMHepanoB. Tunbl COEANHEHUN.

7. M3omopmam B MuHepanorun. dakropbl usomopurama.

8. Monumopuram 1 nonMmMopHbie MoandUKaLNK.

9. MceBpo- n napomopo3sbl, NX rEHETUYECKOE 3HAYEHME.

10. | Tvnbl Bogbl B MMHEpanax.

11. oMmnvpuyeckne © Kpuctanmnoxmmmyeckme opmynsl MuHepanoB. MeToabl nepecyeTta
XMMUYECKMX aHaNn3oB Ha PopMyrbl MUHEPaIioB.

12. dun3unyeckme CBONCTBA MUHEPANOB.

13. LiBeTa 1 TMNbl OKPackM MMHepanoB. OTanoHbl LiBeTa MUHEPaIioB.

14. CpocTtkn n arperatbl MMHepanoB. [pakTtuyeckoe 3HadYeHue MopdONornMyecKkMx MpuU3HaKkos
MWHepanos.

15. "eHepaumsa muHepanos. [MoHATHUE 0 NapareHesunce.

16. OcHoBHbIE METOAbI MUHEPANOrM4EeCKNX NccnegoBaHnm.

17. Knaccudumkaums npoueccos MMHepanoobpa3oBaHus.

18. MarmaTtuyeckun npouecc MuHepanoobpasoBaHWA W CBHA3aHHble C HUM [MaBHenwne
nornesHble nckonaemsble.

19. MermaTutoBLI MpoUecc MuHepanoobpasoBaHWs W CBA3@HHblE C  HUM  MOfesHble
nckonaemble.

20. KoHTaKToBO-MeTacoMaTMyeckue npoLecchl U CBA3aHHbIE C HAM NOME3HbIE UCKOMaeMbIE.

21 21. T'vapoTepMarnbHbIA Npouecc U MuHepanoobpasoBaHMe M3 BYFKAHWYECKMX IKCransaumin.
CBsi3aHHbIE C 3TMMM NpoLeccaMu NosnesHble CKonaemsble.

22. MuHepanoobpa3soBaHne B KOpe BblBETPMBaHWUS FOPHbIX MOPOA 1 pyA.

23. OK30reHHble Npoueccehbl, KX Krnaccudukaumnsi U CBA3aHHbIE C HUMU MECTOPOXAEHMS.

24. MeTamopuryeckue npoLecchl U CBsA3aHHbIE C HUMU NOME3HbIE UCKOMaeMble.

25. MpuHUMNLI  Knaccudukaumm MuHepanos. Knaccudukaumsa MuHepanoB Kak XMMWUYECKMX
COoegMNHEeHNN.

26. [MoHATMe BMAa, pasHOBMOHOCTEN M pasHOCTEN B MMHEpanax.

27. Knaccbl camopogHblx MeTannoB W MeTannouaoB. CBOWCTBa, MNPOUCXOXAEHWE U
NpaKkTU4eckoe 3HavYeHue.

28. lanorenvabl. Knaccudpmkaums u obwime CBOWCTBA, MNPOUCXOXAEHUE U MpaKTU4ecKoe
3Ha4yeHwe.

29. Cynbdugbl: kKnaccudukaums, CBONCTBA, NPOUCXOXKAEHNE M NPaKTUYECKOe 3HaYEHME.

30. Krnacc okcugoB M ryMapookcuaoB: knaccudukaumns, oblime CBOWCTBA, MPOMCXOXOEHUE U
NpaKkTU4eckoe 3HavYeHue.

31. BokcuTbl, IMMOHUTBLI, MUHEpansl MapraHuesbIX pyA: dopMyrbl, CBOMCTBA, NPOUCXOXOEHWE U
NpaKkTU4eckoe 3HavYeHue.

32. Knacc kapboHaToB: hu3nyecKkme CBOMCTBA, NPOUCXOXAEHUE U NPAKTUYECKOE 3HaYEHME.

33. Knacc cynbgaToB: huanyeckme CBOMCTBA, MPOUCXOXKOEHME U NPaKTUYecKoe 3Ha4YeHue.

34. Knacc doccatos wu BonbcpamaToB: U3MYECKMe CBOWCTBA, MPOUCXOXOEHue wn

npakTnyeckoe 3HavyeHune.




35. 35. Cvnukatbl. PacnpocTpaHeHHOCTb, OCHOBHbIE 3Tarnbl B UICTOPUN U3YYEHUS CUITMKATOB.

36. Kpuctannoxummyeckas knaccucpukaumst CUIIMKaToB.

37. X1UMUYECKMI COCTaB U oM3nyeckme CBOMCTBA CUINKATOB.

38. ﬂpomcxo>|<,quV|e N NpakTn4ecKkoe 3Ha4YeHne CUJIInKaToB.

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

MUHEPAaoB, NPOUCXoXAEeHNEe U NpakTn4eckoe 3Ha4YeHune.

dopmynbl

40. | KombueBble cunukatbl. O6waa xapaktepucTvka Oepunna v TypmanuHa, dusndeckue
CBOWCTBA, DOPMYJIbl, Pa3HOCTU, MPOVCXOXKAEHME U NPaKTUYECKoe 3Ha4YeHue.

41. | LlenoyeyHble cunmkaTbl: Knaccudmkaums, cocTas, CBOMCTBA, YCIIOBUSi 06pasoBaHus.

42. JIeHTOYHbIE cunukaTbl: KJ'IaCCl/ICbl/IKaU,VIFI, COCTaB, CBOWCTBA, ycrnoBusa O6pa3OBaHWi-I.

43. | MupokceHbl W amdubonbl. CpaBHUTENbHas XapakTepucTuka

CTPYKTYpbI, COCTaBa, CBOWCTB, YCNOBMIA 0Bpa3oBaHus.

KpVICTaHHOXMMVIquKOVI

44. Cnouctble cunukatbl. Knaccndukaums — kak oTpaxeHne B3aMMOCBS3U CBONCTB CMOUCTbIX

CUINMNKATOB OT COCTaBa U KPpUCTAINTINTIOXUMNYECKOIro MOTm1Ba.

45, CsoicTtBa, duamyeckme CBOWCTBA, MPOUCXOXOAEHWE W NPaKTUYECKOE 3HAaYeHWE CITIOUCTbIX

CUIMNKaTOB.

46. "pynna cntog, knaccmdukaums, husnyeckme CBOMCTBA U NPaKTUYECKOe 3HAYEHNE.

47. KapkacHble antomocunukaTel. OBLas xapakrepnctuka, Knaccmdukaumsi, Coctas, CBONCTBA,

ycnoBua 06pa3osaHM;|, npakTn4yeckoe 3HavYeHune.

48. Mnarnoknasel. Coctas, opMyIbl, CBONCTBA, NPOUCXOXAEHME M NPAKTUYECKOE 3HAYEHME.

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

50. [pynna LeonnToB: COCTaB CBOWCTBA, YCNOBMSA 06pa3oBaHUA N MPaKTUYECKOe 3HaYeHne.

[ns oueHnBaHUs pe3ynbTaToB 06y4YeHUs Ha 3a4eTe UCMOoNb3YHTCS CreayoLIMe nokasarTenu:
1) 3HaHMe TeopeTMYECKoro MaTepmana 1 BnageHne TepMmnHamMm 1 NOHATUSIMMU;

2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOM;
3) yMeHue pellaTb NpakTU4eckne 3agayu;

[ns oueHMBaHWsI pe3ynbTaToB 00y4YeHUs1 Ha 3K3aMeHe Mcnonb3yeTcs 4-6annbHas wkana:
«OTIIMYHO», «XOPOLLIO», YAOBNETBOPUTENBHOY, «HEYAO0BNETBOPUTENBHON.

CoOTHOLLIEHNE NoKasaTenewn, KpUTeEPUEB U LLKasbl OLLEHMBaHUS pe3yrbTaToB 06y4eHus.

YpoBeHb
Kputepun oueHBaHUSA KOMMNeTEHLNI ccpopmumposaH Lkana oueHok
HOCTMU
KOoMneTeHuumn

OGyyvaowumiics B MNOMHOM Mepe BrnageeT MNOHATUWHLIM annapatom | [losbileHHbIl OminuyHo
AaHHoW obnactu Hayku (TeopeTuyecKMMM OCHOBaMu AUCUMMNIUHGI), Ypo8eHb
cnocobeH MNMACTPUpOBaTb OTBET NpUMepamMu, hakTamn, MPUMEHSTb (8aumeHo)
TEopeTUYECKNE 3HaHUA AN PeLUEeHns NpakTUYecknx 3aagad
OOyuvatowminca BnageeT MNOHATUMHBIM annapaTtoM AdaHHon obnacTtu ba3zoeniti Xopouwo
Haykm  (TEOPETMYECKMMWU  OCHOBaAMM  OUCLMMNIMHBI),  CnocobeH Ypo8eHb
UnncTpupoBaTte  OTBET  npuMepamu, dakramu, NPUMEHATL (3aumeHro)
TeopeTM4eckne 3HaHus [ONa peleHus NpPakTUYecKMx 3adad, Ho
JonyckaeT oLmnbKn Npu 0TBETax Ha BONPOCHI
OOyvatowuincs BrnageeT 4YacTUYHO TEOPETMYECKMMM  OCHOBaMM lMopozoeniti Ydoenemeopumen
AVCUMNIUHBI, parMeHTapHO CrnocobeH  MNMICTPUpPOBaTb OTBET ypoeeHb bHO
npumepamu, daktamm, He B [MOSHOW Mepe YyMeeT NPUMEHNATb
TeopeTnyeckne 3HaHUs AN pelleHns NpakTuYeckux 3agad, Aonyckaet (8aumeHo)
oLKnBKKM Npy oTBETaX Ha BONPOCHI
OTBET Ha KOHTPOSIbHO-U3MEPUTESNbHBLIN MaTepuan He COOTBETCTBYET - Heydoenemsopum
nobbiM  TpeM  (Y4eTblpeM) K3  MepeyncrieHHbIX MnokasaTenen. e/1bHO
OGyyvawownncs  OeMOHCTPUPYET  OTPbIBOYHbIE,  (dparMeHTapHble
3HaHWsA, JonyckaeT rpybble Ownbku MNpu peweHnn NPakTUYEeCKnX (He 3aumeHo)
3aay 1 He JaeT OTBEThI HA BOMPOCHI,

20.3. doHA OUEHOYHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMMNETEHLUN



OMNK-12 CnocobeH NpoBOAUTb CaMOCTOSTENBbHO MM B COCTaBE rPynnbl HAYYHbIA NOUCK, peanuays
creymnanbHble cpeacTBa M MeToAbl NOyYEHMst HOBOTO 3HAHWS, y4acTBOBATb B HAY4YHbIX MCCEAOBaHUSIX
06BbEKTOB NPOECCMOHANBHON AEATENBHOCTU N X CTPYKTYPHBIX 311IEMEHTOB

1) 3akpbITble 3a4aHus (TECTOBbIE, CPEAHU YPOBEHb CITOKHOCTU):

3A0AHUE 1. CnanHOCTb MMHEpana — 3To:

- CNnocobHOCTb KpUCTanmnoB packanbiBaTbCA napannenbHoO onpegeneHHbIM
KpUCTaNnIn4yecKMM NIOCKOCTAM

- CTeNeHb COMPOTMBIIEHMST MMHEPArna BHELLHMM MEeXaHU4YeCkuM BO34ENCTBUSM

- 3(pheKT, BbI3bIBAEMbI OTPaXXEHMEM CBETa OT NMOBEPXHOCTU MMHepana

- CNOCOBHOCTb KPUCTANMOB CBETUTLCS NPU HarpeBaHun

3A0AHUE 2. YTo 13 nepeyvncrieHHOro OTHOCUTCH K cucTeMaTmke MUHEPAaroB:
- TUN MUHepanoB

- KpucTtannoxumumyeckas hopmyna MmmHepana

- pa3HOCTM MUHepana

- CVYHIOHUSA MUHepana

3A0AHUE 3. dopma KpucTannos 3aBUCUT OT:
- BHyTpeHHen CTPYKTypbl

- Xummnyeckoro cocraBsa

- Mopoabl

- Mpouecca MnHepanoobpasoBaHus

3A0AHUE 4. Kakol mnHepan cooTBETCTBYET TBepAOCTM 5 no wkane Mooca
— Anatut

- dnooput

- OpToknas

- Tonas

3A0AHUE 5. Kakyto cMHroHuto kpuctanna 6yaert xapakrepusoBaTb criegytowee: "[Ins Hee xapaKTepHO
HanM4YnmM HECKOJbKUX ocel Bbille Ly"

- poMOUYeCcKyro

- TPUrOHanNbHyo

- rekcaroHasnbHy

- TPUKITUHHYO

- KyBudeckyro

3A0AHUE 6. N3omopdur3m B M1HEpanax NpoTekaeT Npu CreayoLmnX YCroBUsX:
— 0e3 N3aMeHeHnA CTPYKTYpPbl MUHEpana

— € YaCTU4YHbIM U3MEHEHNEM CTPYKTYpPbl MUHEpana

—  C MOMHbIM U3MEHEHUEM CTPYKTYPbl MUHEpana

3A0AHUE 7. Okpacka, 3aBucsas oT XMMNU4YECKOro cocTaBa Urnm anemMeHToB-NpUMECEN B MUHeparne,
HOCUT Ha3BaHue:

- namoxpomatmyeckas

- ncesgoxpomaTnyeckas

- annoxpomartnyeckas

3AOAHUE 8. K MmexaHu4eckuMm CBOMCTBaAM MUHepana He OTHOCUTCS:
- NNOTHOCTb

- XPYMKOCTb

- TBEpAoCTb

- cnamHoCTb

- KOBKOCTb

3A0AHUE 9. MuHepankl Kakoro knacca BctynatT B peakumto ¢ HCI
- Kap6oHaTbl



- Cynbdathl
- Cynbduabl
- docdaTbl

3A0AHUE 10. MNpn kakom npouecce MUHepanoobpasoBaHus obpasyeTcsa ManaxuT
- OK30reHHbIN

- OHOOreHHbIN

- MeTamopdunyeckmi

2) OTKPbITbIE 3aaHUs (TECTOBbIE, NOBbILEHHbIA YPOBEHb CIMOXHOCTU):

3A0AHUE 1. K kakomy Knaccy MMHepanoB OTHOCUTCHA CaMOPOAHOE 30/10T0?
OTBeT: K Knaccy camopogHble MeTansbl

3) TeMbl acce

3A0AHUE 1. N3omopdumam. Tunbl nsomopdunsma.

OTtBeT CBOMCTBO aTOMOB, MOHOB UMW UX rPYNNMPOBOK 3aMeLlaTb ApYyrMe atoMbl, MOHbI UMK UX
rPyNNUPOBKM B XUMUYECKNX COEANHEHNAX NEPEMEHHOIO COCTaBa HasblBaeTCcsl M30OMOPEM3MOM.
BxoxgeHue n3oMopdHbIX NPUMECEN B MUHEpPAN NPoMcxoauT 6e3 KOPEHHOT0 M3MEHEHMS ero
KpUCTanm4yeckon peLleTkun, NOCKOMbKy NepecTpomnka CTPYKTYpbl npueerna 6bl K 06pa3oBaHUio HOBOMO
MUHepana.

Mo BaneHTHOCTN MOHOB BLIAENAOTCA ABa TUMa u3oMopumsma — N30BaneHTHbIN N reTepoBaneHTHbIN
(pa3HoBaneHTHLIN). MNMepBbIN N3 HUX XapaKTEPMU3YETCSH 3aMEHON B KPUCTAINIMYECKON CTPYKTYpPEe NOHOB
OLMHaKOBOW BanNeHTHOCTU U LUMPOKO NPOSIBIISAETCA NPU YCNOBMM OBLLHOCTM CBOMCTB 1 pa3MepoB
3amMeLlatoLumxcs noHoB. B cootBeTcTBUM € npasunom B. M. MNonbawmmnara, cnocobHOCTb 3N1IEMEHTOB K
B3aMMo3aMeLleHnto ybbiBaeT N0 Mepe BO3pacTaHUs pasHuLbl BENMYNH MOHHbIX paanycos (r).
MprMmepoM COBEPLLUEHHOMO, HEOTPAHNUYEHHOTO (MONHOMO) N3oMopdusama asnaeTcs onmeuH (Mg,
Fe),[SiO,], B KOTOPOM Mpu 3aMeLLEeHNN MO CXeMe

Mg? (0,74 A) — Fe®'(0,78 A)

OTYETNIMBO NPOSABNSAETCS agAMTUBHOCTbL COCTaBa M CBONCTB B psagy dopcteput (Mg[SiO,]) — dpasnut
(Feo[SiOy)).

Mpumepom reTepoBaneHTHOro nsomopurama aBnATCA BbicokoTeMmnepatypHble Na—Ca nonesble
wnaTel (NNarnoknasbl), BKIYaowme paa pasHosmaHocten mexay ansoutom Na[AlSi;Og] n aHopTUTOM
C 3aMeLleHneM Nno cxeme

Na* + Si*" <> Ca®* + AI*",

dakTopbl n3omopduama:

— 6n1M30CTb PagMycoB, y4acTBYHOLLMX B M3OMOPMHbLIX 3aMeLLeHMaX MOHOB U aToMOB (No npasuny B. M.
Monbawmunara);

— €X0ACTBO (6rIM30CTb) XMMUYECKNX CBOWCTB 3aMeLLaloLLmMX Apyr Apyra 3f1eMeHTOB, NpuHaanexalumx K
ogHon noarpynne nepuoguyeckon Tabnuubl [l. 1. MeHgeneeBa, n nogobve B CTPOEHUU UX BHELLHUX
3NEKTPOHHbBIX 0B6ONOYEK;

— TepmogmHamuydecknn cpaktop (P u T), npegnoxeHHebi B. . BepHaackum.

3A0AHUE 2. Knaccudumkaums cunukaTtoB

OTBeT: M0 TMNY KPEMHEKMCNOPOAHOro MOTMBA BCE CUNUKaTbl AeNATCS Ha 2 6onbLume rpynnbl
[. CunukaTbl C KPEMHEKMCNOPOoAHbIMU MOTUBaMM KOHEYHbIX pa3mMepos

[.1. OpTocunukatbl (ognHodHble KKT)

[.2. AnopTtocunukatbl (caBoeHHble KKT)

[.3. KonbLeBble cunukatbl — HECKOMNbKO TETPasapoB, COEQUHSIIOLLMXCS B KOMNbLO.
[I. CunukaTbl C KPEMHEKMCNOPOAHbLIMU MOTUBaMM 6E€CKOHEYHbIX pa3MepoB
[1.1. LenoyeyHble cunukatbl, (HenpepbiBHble oguHapHble uenodku KKT)

[1.2. lleHToYHbIe cunukaTsbl (cnapeHHble uenoykn KKT)

[1.3. Cnouctble cunukaTbl (HenpepbiBHble crion KKT)

[1.4. KapkacHble cunukaTbl (TPEXMEepPHbIe HernpepbiBHbIE KapKachl)




Or1K-13 CnocobeH nsyyatb U aHanM3MpoBaTb BELLECTBEHHbIN COCTAB rOPHbIX NOPOL U py4 u
reofloronpPOMbILLIIEHHbIE U FTEHETUYECKMNE TUMbl MECTOPOXAEHMI NONE3HbIX MCKOMAEMbIX MPU peLLIeHnN
3a4ady No paunoHanbHOMY M KOMMIEKCHOMY OCBOEHMIO MUHEpParnbHO-CbipbeBOM 6asbl.

MepeyeHb 3agaHun Ans NpoBepKu choOpPMNPOBAHHOCTU KOMMNETEHLUN:
1) 3akpbITble 3aAaHns (TECTOBbIE, CPEAHUN YPOBEHb CITOXKHOCTW):
3A0AHUE 1. Kakon mnHepan aiBnsieTcsa pyoon Ha Fe?

- MarHeTur

- Muput

- SrupuH

- MNuppoTuH

3A0AHUE 2. Kakon mnHepan sBnsieTcsa pyaon Ha Zn?

- Cdanepur

- FaneHut

- LinpkoH

- Xanekonuput

2) OTKpbITble 3a4aHus (TECTOBbIE, NOBbLILLEHHbI YPOBEHb CITIOXHOCTU):
3AOAHUE 1. K kakomy TMny MMHepanoB OTHOCUTCS NUPUT?
OTBeT: K cynbdugam.

SAOAHUE 2. K kakomy Knaccy MUHepanoB OTHOCUTCH Manaxut?
OTBeT: kK kapboHaTam.

3A0AHUE 3. K kakomy Knaccy MMHepanoB OTHOCUTCA Tonas?
OTBeT: K cunukaTam.

3) Tembl acce

3AOAHUE 1. MNMermatuToBbIN NpoLecc MUHepanoobpasoBaHus.

OTtBeT: [lermaTnToBLIN TUMN FEHe3nca CBA3aH C Kpuctannusaunen oboraweHHOro neTyuynmm
KOMMNOHEeHTaMM OCTaTOYHOro pacnnasa, gawLlero Hayano ocobbiM obpasoBaHNAM, NOYYUBLLMM
Ha3BaHWe NermaTuToB.

MermatuTbl 06pPa3yrOTCA NPaKTUYECKN BO BCEX TMNAX MarMaTU4ECKMX FOPHbIX MOpPo4, O4HAKo
HanbonbLUMM pacnpoCTpaHeHNEM NOMb3YHTCA NermMaTuTbl, CBA3aHHbIE C KUCIbIMU U, B U3BECTHOM Mepe,
LLeNTOYHBbIMKU NOPOaaMM.

A. E. ®epcmaH Bblgenun:

— nerMaTuTbl YACTOW NNHUKM (BHEOPEHWE OCTaTOYHOro pacnnasa B NOpoAbl 61IM3KOro K aToMy ocTaTKy
cocTaBa);

— nermMaTuTbl NMIMHUKN CKpeLLnBaHNS (BO3HMKAOT Npu B3aUMOAENCTBUN pacnsiaBa C KOHTPACTHO
pasnMyHbIMK NO COCTaBy BMELLAOLLMMK Nopogamu).

Bo Bcex cnydasix nermatutbl oboralleHbl rmaBHbiM obpasom Si, Al, Ca n wenovamun. Hapsaay ¢ atum,
OHU coaepaT 3Ha4YnTEeNbHOE KONMMYECTBO TakuUx aNeMeHToB, Kak Li, Be, B, F, Rb, Cs, peakux 3emerns,
Mo, Zr, Hf, Ta, Nb, Th, U n gp.

MermaTuT — NOpoaa, KoTopas xapakTepmusyeTcs cnegyownumMmm NnpusHakamm:

1. Hanuume TekcTypbl TUNA «MUCbMEHHbIV FPaHNT» (KEBPENCKUIA KaMEHbY ).

2. KpynHo- v ruraHTo3epHNCTOE CTPOEHME KPUCTarnmos.

3. VimetoT npocTon MUHepanbHbI COCTaB rMaBHbIX NOPOA006pa3yoLLMX MMHEPASIOB, OTBEYAIOLLMX MO
COCTaBY rpaHuUTy: KBapL, NONEBOW LUNAT, MyCKOBWUT.

4. O6pasyloT 30HarnbHbIe Terna, MHoraa ¢ NonocTsaMU (3aHopbIWamMu) B LLEHTpanbHON YacTu.

5. Pesko oboralieHbl no cpaBHeHuto ¢ rpaHutamm U, TR, Be, Li, Rb, Cs, B, F, P, CO..

6. Pa3BuBatloTCa NnpenmMyLLecTBEHHO B KPYMHbIX IPAHUTONOHbIX MAacCMBaX, a Takke B
rnybokomeTaMmopdmM3oBaHHbIX NOpoaaXx.

7. imetoT xxmnnoobpasHyto chopmy Ten.

8. MermatuTbl, kKak NpaBuno, obpasyoT O6LWMpPHbIE NOMS, KOTOpble 06beaMHATCA

B NermaTuToBbIE Nnosica.

3AOAHUE 2. CkapHOBbIV NpoLecc MUHepanoobpa3oBaHus.



OTBeT: CkapHbl NpeacTaBnsAT cobor MeTacomaTuyeckme nopoapl, CNoXeHHbIE N3BECTKOBO-
MarHesuarnbHO-XenesncTbiIM1 cunMkaTaMmm 1 antoMocunukaTamu, BO3HUKaLWLMMKN B 30HE KOHTakTa
WHTPY3uI ¢ kapboHaTHbIMK Nopogamn. B obwem crnyvae onst o6pa3oBaHusa ckapHOB HEOOGX0AMMO
Hanuyme OByX XMMUYECKN HepaBHOBECHbIX cpef (kapOoHaTHbIX U artoMOCUMKaTHBIX Mopoa) v
LMPKYNUPYIOWNX MeXay HAMU BbICOKOTEMMNEPATYPHbIX pacTBOPOB. B cTpoeHMM CKapHOB BbIAENAIOT
3HJ0- M 9K3030HbI.

Mo cocTaBy BblAENSOTCA CKapHbl MarHe3narbHble U U3BECTKOBbIE.

Cpenm ckapHOB No MexaHn3amy obpasoBaHus pasnmyaroT Auddy3MOHHbLIN U MHUITbTPALVOHHbBIN TUMbI.
Co ckapHamu cesizaHO obpasoBaHune psga pasHoobpasHbIX MO MUHEPANbHOMY COCTaBy PyAHbIX
dopmaumi:

— MarHeTuTa;

— weenuTa;

— XanbKonupura;

— raneHuT-canepuTa;

— (PpaHKNNHNUT-LIUHKNTA;

— nogsuruTa.



