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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,
npoTtokon Ne9 ot 29.05.2023

8. YuebHbIn roa:_ 2024-2025 CewmecTtp(bl): 3.4




9.lenu n 3agaym y4eb6HOM ANCLUUNIIUHDI:
Llenamun ocBoeHus y4ebHOM ANCUMNIINHBI ABASIOTCS:

Llenbto npenogaeaxusa aucumnnuHbl Kpyuctannorpadgums n MuHepanornst iBnsieTcst NoaroToBka
CneuManucToB KOMMETEHTHbIX B cdepe AMarHoCTMKM MWUHeparoB, Braferolmx 3HaHUSAMU
TEOPEeTUYECKMX N NMPAKTUYECKNX OCHOB MUHEPANOrm4yecknx MeTodoB, obnagamoLwmx yMeHnsiMum n
HaBblkaMy CUCTEMATMU3NPOBATb MUHEParnbl, ONpeaenss X pusnyeckmne CBONCTBA.

3apayum y4ebHON OUCUMUNNNHBI

3agavyamu  npenofdaBaHUs  OMCUMMIMHBLI - SIBNSIOTCA:  (QOpMMpoOBaHME Yy  0byyYaeMblx
npeacTaBneHnin O KPWUCTannM4Yeckom BeLLecTBE W reoMeTpuyeckon Kpuctannorpadgpuum; o
npoueccax MuHepanoobpa3oBaHWsi WM MPaKTUYEeCKOW  3HAYMMOCTU  MUHEpanoB, WX
Knaccugukaumm, ocobeHHOCTAX KOHCTUTYLIMM U XMMUYECKOrO COCTaBa; OBrlafeHue 3akoHamu
B3aMMOZENCTBUS 3NIEMEHTOB CMMMETPUM U CUMMETPUYHOrO NpeobpasoBaHUsi KpUCTasnsoB; a
TaKkke MeTodamMu  MUHeparnorMyeckux  uUccnegoBaHui;  npuobpeTeHne  obyyYaeMbiMu
NpaKkTUYeCKNX HaBbIKOB ANArHOCTMKN MUHEpPanoB

10. MecTto y4yebHOM AucuunnuHbl B cTpykTtype OOIl: Mecto ydyebHOM ANCUMNNANHBI B
ctpyktype OIlOlM: YyebHas pgucuunnvHa BxoguT B obsas3aTenbHyld 4acTb ©Onoka b1
«ducumnnmHbl  (moaynu)»  yd4ebHOro nnaHa noAroToBkM no cneuyumanbHocTn  21.05.02
MpuknagHas reonorusi, cneunanu3auma "leonormyeckasl Cbemka, MOUCKM U pa3Bedka
MECTOPOXAEHUN TBEPAbIX MNOME3HbIX McKonaembix". TpebGoBaHME K BXOOHbIM 3HAHUAM,
YMEHMAM W HaBblkaM no aucuunnuHam:  Pusumka, Xumua. [OucumnnuHa sBnsieTcs
npegwecteyowen ana  aucuunnui:  MuHeparpaduvsa, Kpuctannoontuka, [leTporpadums,
OcHoBBbI y4eHUs1 0 nonesHblx nckonaemolix, OCHOBbI TEXHOMNOrMKU NepepaboTkn pya.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEHUA MO AUcCUUNIMHEe/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NMlaHUPyeMbIMU pe3yfibTaTaMu OCBOeHUs obpa3oBaTesibHOM
nporpamMmmMbl (KOMMNEeTEHLUMSIMU BbINYCKHUKOB):

Kog HasBaHue Koa(bl) WHankaTop(bl) MnaHupyemble pe3ynbTaTbl 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 gpyrux | YMeTb: MPUMEHSITb  KOMMMEKC MuHepanoro-
cneumarnbHble reonornyeckux Kpuctannorpauyecknx  UccrefoBaHnin  npu
cpeacTea u 3agad n3yyeHum Heap n peLueHuu Aapyrux
MeToAbl NOMNy4YeHus reoniornyecknx sagay
HOBOrO 3HaHW4,
y4yacTBoBaThb B Bnagetb: MeTogamMn  MWHEpanorMyeckux u
Hay4YHbIX Kpuctannorpaguyecknx nccnegoBaHumn
nccnegoBaHusix OrkK BbinonHsiet 3HaTb: MeToabl NabopaTopHbLIX KCCredoBaHUI
06beKTOB 12.2 3KCnepuMeHTanbH | MMHepanos
npodeccnoHansHo ble u
M 0eAaTenbHOCTU 1 nabopaTtopHbie YMeTb: BbINOMHAET nabopaTtopHble
UX CTPYKTYPHbIX reonornyeckune MUHeparnornyeckme MWccneaoBaHusl, UCMNonb3ys
3MNeMeHToB nccrnegoBaHus, COBpEMEHHbIe MeToAbl aHanu3a, OCHOBaHHbIE Ha
nucnonb3ys XUMUYECKOM COCTaBe MUHepanoB
COBpEMEHHbIe
MeToabl aHanun3a | Brnapgets: MeToaUKOM nabopaTopHbIX
MUHEepanorn4yeckux nccnegoBaHum
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
KOMMIIEKCHOMY

OCBOEHUIO
MUHepanbHo-
CbipbeBOn 6asbl

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

npoLecchbl MUHeparnoobpasoBaHus
YMeTb: AnarHoCTUpPOBaTh MUHEpParsbl
Bﬂaﬂ,eTb: HaBblkaMW U3y4EeHUA 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
CamocTosTenbHas 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 CBOMCTBA.
Kpuctanmne u "eomeTpuyeckasa kpuctannorpagus.
KpUCTanIn4eckom
BELLECTBE
1.2 Buabl cummeTpun n | BsaumogencTeme afeMeHToB cuMmMmeTpun. TpuauaTb
3aKOHbI ABa Buga cummeTpun. NoHATHS 0 BbIBOAE
1.3 OCHOBBbI y4eHus 0 OcHoBbI NPOEKTUPOBAHMS. KoopauHaumnoHHbie
CTPYKTYype cuctembl. [paBnna ycTaHoBku 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. Yucno
POPMYNbHbIX eauHUL. ATOMHbIE U MOHHbLIE pagnycChl.
[(maBHenLIne TNbl CBA3EN.

15

OCHOBHbIe MOHATUA
MUWUHepanorum

MpeameTt muHepanornm. CoBpeMeHHoe onpeaeneHne
NOHATUS «MUHepan». CBA3b MMHepanornm ¢
o6LLETEOPETUYECKMMN ANCLUMITMHAMW U HAyKaMm
reonornyeckoro uukna. Kpatkas nctopvsi passutums
MuHeparnoruu. Llenn 1 3agayn coBpemeHHON
MUWHeparnoruu, ee posib B MOMCKOBO-Pa3BeL0YHOM
nene, npu paspaboTke TEXHONOIMN N BbISIBIIEHWUN
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  nsoMopdmama SNeMeHToB B  MUHepanax.
daktopel  usomopdmsma.  TBepable  pacTBOPbI
BblYMTaHWSA N BHeApPEeHus. FBneHns pacnaga Teepablix
pactBopoB. Pomb ¥ Tumbl BOAbl B MUHepanax:
KOHCTUTYLMOHHAs, KpUcTannusaunoHHas, LeonuTHas,
agcopbupoBaHHas, MexXnakeTHas "
rMrpockonuyeckas. AmMnupunyeckme "
Kpuctannuueckme ¢opMynbl  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 BbIBETPUBAHUS.

O6pasoBaH ne MexaHUn4eCcKux, XUMUNYECKUNX n
OMOXMMUNYECKNX OCagKoB. MeTaMOp(*)VI‘-IeCKI/Ie
npouecchl MMHepaJ’IOO6pa3OBaHMﬂ.

[MoHATME 0 MUHepanbHbLIX accoumaumax n reHepaumsix,
napareHesuce MUWHepanos. Tunomopmnam
MUHeparnoB. [lpu3Haku, NO3BONAKOWMNE 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. ObLas xapakrepuctumka
MUHepanoB gaHHoro knacca. CoBpeMeHHas
KpUCTannoxmMmyeckas krnaccuukaums CUnmMKaTos.
OcobeHHOCTM CTPYKTYpPbI. Pn3myeckne CBONCTBA.

OcTtpoBHble cunukatbl. Knaccudukauum BHyTpu
NoAKnaccoB, 0COGEHHOCTM XMMUYECKOrO COCTaBa U
CTPYKTYpP MUHepanoB, Mopdonorus n usmndeckme
CBOWUCTBA.

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

Cnowuctble cunukatbl. OCOBEHHOCTU XUMUYECKOro




COCTaBa W CTPYKTYp MUHeparoB, Mopdonorus u
dmamyeckme 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 CUMHIOHUA 1 KaTETOPUMN.

OnpegeneHune NpocTbix (oOpM HU3LLEN KaTeropmm

OnpegeneHune NpocTbix popM cpeaHen kaTeropum

OnpegeneHune NpocTbiX POpM BbICLLIEN KAaTErOpun

[MpoekTnpoBaHNe 3NeMeHTOB CUMMETPUMN

MNpoekTnpoBaHne rpaHen kpuctannos. OnpegeneHve
MX CUMBOJIOB.

2.2

CucrtemaTtmyeckas
MUHepanorus

OcCHOBHblE OuarHOCTUYECKue CBOWCTBA MWHeparos.
Knaccudurkayus MVHepanos. XapaktepucTtuka
OTOENbHbIX  MUHEpanoB: Xumuyeckas opmyna,
rmaBHble MPUMECH, TWUM CTPYKTYPbl, CUHIOHWUS U BUA
CMMMETPUN  KpUCTanmna; OCODEHHOCTM  BHELUHEW
dopMbl, hnsnyeckne CBONCTBA, YCNOBUS HAXOXAEHUS,
0CcoBEeHHOCTH obpa3oBaHus n paspyLleHus,
pasHOBMOHOCTY; XapakTepHble CMYTHUKM,
npakTuyeckoe 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 cunukaTos. O6was XapakTtepucTtuka
MUWHeparnos [aHHoro knacca. CoBpemeHHas
KpucTannoxummuyeckas Knaccudukaumsi CUIMKaToB.
OcobeHHOCTU CTPYKTYpPbI. PM3n4eckme CBONCTBA.

OcTtpoBHble cunukatbl.  Knaccudwukauum  BHYTpM
noaknaccoB, OCOBEHHOCTU XMMUYECKOro cocTaBa M
CTPYKTYp MwuHepanos, Mopdonorus u dguandeckue
CBOWCTBA.

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

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

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

[MpakTU4eckmin KONIoKBUyMm

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHaTui (4acos)
Ne HanmeHoBaHue TeMbI YTy 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

OO0yuarmumcs ciieayeT UCHOIb30BaTh ONMyOIMKOBAHHBIE METOAMYECKUE TTOCOOUs 10 Kypcy «MuHepanorus ¢

OCHOBaMHU KpucTajutorpapuny; «Kpucramiorpagus u KpUCTAJUIOXUMUS U3 CIIUCKA JINTEPaTyphl,

aNeKTpOoHHBIE pecypchl BI'Y, a Tak ke peKoMeHAyeTcsl caMoCTOsITeNIbHas paboTa ¢ KOJUIEKLIUSIMA MUHEPAIOB

Y MOJieJIel KpUCTaJUIOB.

15. MepeyeHb OCHOBHOM W [ONONHUTENILHOW nUTepaTtypbl,
Heob6XoAUMbIX AN OCBOEHUSA OUCLMNIIUHbBI (CrIUcoK umepamypbl 0¢hopMIIsIemcsi 8 cOomeemcmeuu

¢ 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, 00y4. N0 HanpaBneHuto
noarot. 130300 "lMpuknagHas reonorng” / A.l'. beTexTuH ; nog Haydy. pea. b.U. Muporosa, b.Bb.
LWkypckoro .— M. : KOY, 2008 .— 735 c.

Bynax A. . O6bwasa muHepanorus : y4ebHuUK Ansa cTyg. By30B, 00y4y. MO cneumansHOCTH
"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:
y4ebHoe nocobue / C.B. Boliko ; MuHucTepcTBO 06pasoBaHus U Haykm Poccuickon ®epepavmm
; Cubmpckun ®egepanbHbivi yHuBepcuTeT.— KpacHospck : Cnbupckuin doegeparnbHbIn
yHuBepcuteT, 2015 .— 212 c.: Tabn., un. — bubnuorp.: c. 190-194 .— Pexum gocTyna
http://biblioclub.ru/

6) AononHWUTENbHas NUTepaTypa:

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 : yue6Huk / 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 MuHepanos.JuarHocTuyeckue

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

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

*

pecypcoB MWHTepHeT,

Ne n/n Pecypc
1 3HB BopoHexckoro rocyg4apCTBEHHOro https://lib.vsu.ru
yHMBepcuTeTa
2 OBC "YHuBepcutetckas 6ubnuorteka online” https://biblioclub.ru
3 OneKTpoHHO-6MbnunoTeyHasa cuctema hitp://www.studmedlib.ru
«KOHCYNbTAHT CTYAEHTa»
4 OnNeKTPOHHO-6MbnnoTeyHas cuctema «/laHb» https://e.lanbook.com/
5 Hay4Has anekTpoHHas bubnunoteka https://elibrary.ru/
6 OnekTpoHHbI  Kypc  «Kpuctannorpagpusa u | https://edu.vsu.ru/course/view.php?id=10205



https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/

MUHepanorvsi»

BbecnnaTtHbln  HEKOMMEPYECKM  CMpPaBOYHO-
7 obpasoBaTtenbHbIi  MopTan gns  reonoros, | http://www.geokniga.org/
CTYLEHTOB-T€0J10roB

becnnaTtHbln  HEeKOMMepYeckuii noptan C
8 Hay4HO-MonynapHonM u ydebHon nuTepaTypon | http://www.jurassic.ru/amateur.htm
no reonoruu

Hekommepueckun npoekt «MwuHepanbl un
9 mMecTopoxaeHus Poccum u ctpaH 6GnwkHero | https://webmineral.ru/
3apybexbsay

BHauane ykasbiBatotca O3BC, ¢ KkoTopbiMM wumelTcsa pgoroBopa y BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTtenkbHble pecypchbl

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHuss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memodudeckue pekoMeHdayuu, rocobusi, 3adayHuUKu, MemoOu4YeCcKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOsbHbIX) pabom u 0p.)

Ne n/n NcTOYHMK
YepHbiwosa M.H., NoHuyaposa J1.B., Pesnukora O.I'. MuHepanorus ¢ ocHoBamu
1 KpucTtannorpadun. YuyebHo-MeToanyeckoe nocodbuve ans By3os/ Miagatenbcko-

nonurpadudeckni ueHtp BIY/ 2012-42c.

Pe3Hukoea O.I"., AnbbekoB A.1O., NoH4yapoea J1.B., YepHbiwosa M.H., Abpamos B.B., boiiko
2 MN.C., KysHeuos B.C. Kpuctannorpadus n kpuctannoxummms YuyebHo-meToguveckoe nocobume
ans Bysos/ ispgatensckun gom BIY/ 2019-70c.

Mporpamma Kypca peanuayetcad C MPUMEHEHMEM SfIEKTPOHHOrO OOydYeHMss U OUCTAHLMOHHBIX
oOpasoBaTenbHbIX  TEXHOMNOMMN - ONEeKTPOHHbIN Kypc «Kpuctannorpacdwvss ©  MUHepanorus»
https://edu.vsu.ru/course/view.php?id=10205

n MporpammHoe obecnevyeHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeunckntounTteneHble npaBa Ha MO Kaspersky Endpoint Security ans 6u3Heca - PaclumpeHHbIn
Russian Edition

4 | MNMporpammHasl cuctema Ans OOHApPYXEHUS TEKCTOBbIX 3aMMCTBOBAHUM B Y4Y4E€OHbIX U Hay4vHbIX
pabotax AHTunnarnat.BY3

5 | OdwmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenne DjVuLibre+DjView

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIINHDI:

Peanunsauus nporpammbl gucumnnuHbl TpebyeT Hannuma yvyebHoro kabuHeta n nabopatopum
KpucTannorpadum n KpUCcTannoxmmmm.

O6opynoBaHune yd4ebHoro kabuHeta: Tenesusop PhilipsLED 55", HoyTtoyk TOSHIBA Satellite
A200-235, LCD-npoektop TOSHIBA TLP-X2500.

O6opynoBaHune nabopatopumn 1 pabounx MecTt nabopaTopum: KONNEKUMS KpUCTanNIM4eCcKknx
CTPYKTYP U MOAENen KpUcTannos, KONekuna MmHeparnos, wkansl Mooca, papgopoBble
NNacTUHKN, NpeaMeTHbIe CTEKNa, CTanbHble U MEAHbIE UTTbl, MarHUTHbIE CTPESIKKN, CONnsiHas
kncnota (10%)

[MpoBeneHne Kkypca BO3MOXHO C MPUMEHEHMEM ONCTaHUMOHHbLIX 0Bpa3oBaTesibHbIX TEXHOTOMN
Ha obpasoBatenbHom nopTtane BlIY (www.edu.vsu.ru) OCyLLEeCTBMSIETCA C MPUMEHEHUEM
HoyTOyka TOSHIBA Satellite A200-23J ¢ BCTpOEHHOW BUaeoKaMepomn 1 MUKPOCOHOM.

19. OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLwen U NPOMeXyTOYHOM aTTecTauun

Mopanok OLEHKN OCBOEHUSI 0By4YatoLLMMUcs y4ebHOro matepuana onpeaensieTcs coaepXaHnem
crieayoLwmnx pasaenos ANCUMNINHGI



http://www.edu.vsu.ru/

Ne
n/n

HanmeHoBaHue pasgena
ANcunnnHel (Mogyns)

KomneTeH
umsi(v)

WHankaTop(bl)
[OCTUXKEHNSA
KOMMNeTeHLUN

OueHouHble cpeacTBa

MoHaTue o kpuctanne u
KpUCTannm4yeckom
BellecTse

OrK-12

OlK-12.1;

TecToBOEe 3agaHue; aTTecTauus ¢
npuMeHeHneM nNnatgopMbl QNEKTPOHHbIN
yHUBEpCUTET

OlK-12.2;

TecToBOE 3agaHue; aTTecTaums ¢
npuMeHeHneM nNnatopMbl QNEKTPOHHbIN
yHUBEpCUTET

OlK-13

OlK-13.1

TecToBOE 3agaHue; aTTecTaums ¢
npuMeHeHneM nNnatopMbl QNEKTPOHHbIN
yHMBepcuTeT

Buabl CUMMETPUN n
3aKOHbI

OlK-12

OlK-12.1;

TecToBOe 3afaHuWe; aTTecTaums ¢
npuMeHeHeM nnaTopMbl SNEKTPOHHbI
YHUBEPCUTET

OlK-12.2;

TecToBOE 3afaHve; NpakTUyYeckoe
3agaHue; aTTectauusi C NpUMeHeHMeM
nnaTdopmMbl DNEKTPOHHbIN YHUBEPCUTET

OlK-13

OlK-13.1

TecToBOe 3agaHue; NpakTnyeckoe
3ajjaHue; aTTecTauusi C NpMMeHeHem
nNnNatdopMbl ANEKTPOHHbIN YHUBEpPCUTET

OCHOBbI y4eHusi o
CTPYKTYpE KpUCTannos

OlK-12

OriK-12.1;

TecToBoe 3agaHue; atTecTauus ¢
npMMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OriK-12.2;

TecToBOe 3aAaHue; atTecTauus ¢
npMMeHeHeM NNaTopMbl ONEKTPOHHBIN
yHuBepcuTeT

OlK-13

OlK-13.1

TecToBOe 3aAaHue; atTecTauus ¢
npMMeHeHeM NNaTopMbl ONEKTPOHHBIN
yHuBepcuTeT

OCHOBHble NOHATUSA
Kpuctanminoxmmmmn

OriK-12

OlK-12.1;

TecToBOe 3afaHWe; aTTecTaums ¢
npuMeHeHeM nNnaTdopMbl SNEKTPOHHbI
YHUBEpPCUTET

OrK-12.2;

TecToBOe 3agaHue; aTTecTauusi ¢
npuMeHeHnem nNnatopMbl NEKTPOHHbIN
yHMBepcuTeT

OlK-13

OlK-13.1

TecToBOE 3agaHve; aTTecTaums ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OCHOBHbIE MOHATUA
MUWHepanorum

OlK-12

OriK-12.1;

TecToBOE 3aaaHve; aTTecTauus ¢
npuMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OrK-12.2;

TecToBOE 3aaaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHuBepcuTeT

OrliK-13

OlK-13.1

TecToBOE 3agaHue; aTTecTauus ¢
npuMeHeHnem nnatopMbl NEKTPOHHbIN
yHMBEpCUTET

XMMMYECKMNIN coCcTaB U
BHYTpPEHHEEe CTpPOeHue
MVHeparnos

OrliK-12

OrK-12.1;

TecToBOe 3agaHue; aTTecTauusi ¢
npuMeHeHneM nNnatopMbl DNEKTPOHHbIN
yHMBEpCUTET

OrK-12.2;

TecToBOe 3agaHue; aTTecTauusi ¢
npuMeHeHnem nNnatopMbl DNEKTPOHHbIN
YHUBEpCUTET

OlK-13

OlK-13.1

TecToBOE 3afaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHUBEpcuTeT

["eHe3unc n reHeTnyeckue
NPU3HaKn MMHepanos

OlK-12

OriK-12.1;

TecToBOE 3afaHve; aTTecTauus ¢
npyMeHeHeM NNaTtopMbl ONEKTPOHHBIN
yHUBepcuTeT

OriK-12.2;

TecToBOE 3afaHve; aTTecTauus ¢
npyMeHeHeM NNnaTtgopMbl ONEKTPOHHbIN
yHUBepcuTeT




Ne | HaumeHoBaHue pasgena | KomneTteH WHpukaTop(vi)
nin | AveunMnnuHL! (Moayns) LMA() BOCTMKEHNSA OueHouyHble cpeacTBa
KOMNeTeHumnu
TecToBOEe 3agaHue; aTTecTauus ¢
OrK-13 OrK-13.1 npuMeHeHneM nNnatgopMbl QNEKTPOHHbIN
yHUBEpCUTET
TecToBoe 3ajaHue; NnpakTu4yeckoe
OrnK-12.1; 3ajaHue; aTTectauns ¢ NpUMEHEHNneM
OnK-12 nnatopmMbl DNEKTPOHHbIN YHUBEPCUTET
CucTeMaTIecKas TecTtoBoe 3ajaHue; NpakTu4yeckoe
8 MUHEpanors OriK-12.2; 3ajaHue; aTTectaumsa ¢ NpUMeHeHnem
nnatdopMbl ANEKTPOHHBIN YHUBEPCUTET
TecToBOEe 3agaHne; NpakTuyeckoe
OrliK-13 OrikK-13.1 3agjaHue; aTtTectaums ¢ NpUMeEHEHNEM
nnatdopMbl ANEKTPOHHBIN YHUBEPCUTET
lMpomexyToyHast aTTecTauus MepeyeHb BONpoCoOB
dopmMa KOHTpOns — 3a4€eT, IK3amMeH

20. TunoBble OLEHOYHble cpencTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme

npoueaypbl oueHnBaHuUsA

20.1. TeKyWwnin KOHTPOJIb YCNeBaeMoCcTu

Ona  gucumnnuHbl  «Kpuctannorpadmss U MUHepanorusi»
aTTecTtauusi, KoTopasi COCTOMT M3 HECKOSbKMX YacTel M pacTsHyTa BO BpPeMeHW. TeKyLuii KOHTPOIb

ycrneBaeMOoCTU MO AUCUUMNIMHE OCYLLIECTBNSETCS C MOMOLLbIO CNEeAYoLWMNX OLEHOYHbIX CPEACTB:

MepeyeHb NpakTUyYeCKMX 3agaHUmn
MpakTn4yeckne 3agaHusa Ne1;

. aTb Ha3BaHue Kaxxgon NpocTon opMmbl.

. CnpoekTnpoBaTb 3N1eMEHTbI CUMMETPUN U FPaHW;
. OnpenennTbe CMMBOIbI FpaHen N NPOCTbIX POpM.

oO~NOO O~ WDN PR

KpuTepun oLeHMBaHMS NpakTU4ecKoro 3afaHus:

. Onpegenntb anemMeHTbl CUMMETPUM NO Knaccudgukaumm bpase B mogenu kpuctanna,
. OnpenennTb CUHIOHUIO U KaTEeropuio K KOTOPOM OTHOCUTCS JaHHas MOAenb;
. MocuunTaTtb KONIMYECTBO COPTOB rPaHen N NPOCTLIX hopM.

. YCTaHOBUTb MOAESNb KpucTanna B KOOPAMHALMOHHOW CUCTEME;
. HauepTtuTb cTepeorpadmyeckyto npoekunto B BbIOpaHHOM cucTeme KoopauHaT;

Kputepun

Bannbl

npedycMoTpeHa ofHa Tekylias

O6yyatowuiics B NMofHOM oGbeme BLIMOMHWI 3afaHue:, onpeaenseT OTnu4Ho

3MeMeHTbl CUMMMETPUM MO MoAensiM KpucTansnos, 3anucbiBaeT
Kpuctannorpaduyeckme ¢opmMmynbl B cumBonvke Bpaa, HaxoauT u
NpaBUMbHO  HasblBaeT  MpocTble  (opMbl, YMeeT  CTPOUTb
cTepeorpaduyeckyto MpoeKLuio 1 onpeaenaTs CUMBOSbI FpaHen.

OOyvatowminca  BbINOMHWN  3afaHue: BrageeT TeopeTUYeCKUMM
OCHOBaMM MO TeMe 3afaHusl, OaeT OTBeTbl Ha [OOMONHUTErNbHblEe
BOMPOCHI, HO JOMyCcKaeT OWMWOKM NpU peLleHnMn NMpakTUYEeCKUX 3agad,
onpegensieT 9nemMeHTbl CUMMMETPMM MO MOAENsIM  KpUCTannos,
3anucbiBaeT kpuctannorpadgpuyeckme dopmynsl B cumBonuke bpass,
He Bcerga npaBuIlbHO HaxoAMT M Ha3biBaeT NpocTble POpMbl, yMeeT
CTpOuUTb CTepeorpaduyeckyld MNPOEKUM0 W ONnpedensaTb CMMBOJbI
rpaHemn.

Xopouo

OOyvatowuinca BnageeT 4acTUYHO TEOPETMYECKMMU OCHOBaMu Mo
TemMe 3agaHus, dparMeHTapHo crnocobeH paTb OTBET Ha
OOMOMHUTENbHBIA  BOMPOC, HE YMeeT MNPUMEHSTb TeopeTnyeckue
3HaAHWUA MPU PELLUEHUN NPaKTUYECKMX 3adad - OnpenensieT 3reMeHTbI
CUMMETPUN MO MOZENsM KpucTanmnos, owwubaetrcsas B HanMcaHuu
Kpuctannorpagpuyeckux dopmyn B cumBonuke bpaa, He Bcerga
npaBuUIbHO HaxoaAMT U Ha3biBaeT MNpocTble hOpMbl, yMeeT yuTaTb

YAoBneTBOPUTENBHO




cTepeorpaduyeckme NpoeKUmmn 1 onpeaensiTb CUMBOJIbI TpaHel.
O6yuvatowmiicss  JEMOHCTPUPYET  OTPbIBOYHbIE, (hparMeHTapHble HeynoBneTtsopuTenbHO
3HaHuWs, JonyckaeT rpybble OwWWnbKM, He onpedensieT 3feMeHTbl
CMMMETPUM MO MOZENSIM KpUCTansioB, He 3HaeT CMMBOSVKY BpaBa, He
HaxoOMT W He HasblBaeT npocTble (OpMbl, He yMeeT uuTaTb
cTepeorpaduyeckre NpoekUnm 1 He onpeaenseT CUMBOIbI FpaHen.

MpakTu4yeckne 3agaHunsa Ne2

1. OnpegenuTtb MMHEparbl U3 NPeanoXeHHon konnekuun. B konnekumn 15 obpasuos.
2. OnpegenuTb TUN M KINAcc K KOTOPOMY OTHOCUTCSI OnpeaeneHHbIn MUHeparn;

3. Hanucatb xmnyeckyto doopmyny MuHepana.

KpuTepun oueHMBaHMS NpakTU4eCcKoro 3agaHus:

Kputepumn Bannbl
Ob6yuatowniica B nonHoMm obbeme BbINOMHWN 3adaHue:, onpeaenun 3auTteHo
BepHO 75% wn BGonee MuHepanoB, HamMcan UX XMMWYECKU COCTaB B
Buae chopMyribl, onpeaenun Tun 1 Krnacc MMHepanos

O6yyarowumiics onpegenun meHee 75% MuHepanos HesauyteHo

TecToBble 3aaaHusA
3apaHue 1

1.CTpoeHne MMHepanoB. [MaBHbIE TUMbI CTPYKTYP.

2. XNMUYECKMIA COCTAB MMHEPAnoB. Tunbl COEAUHEHUN.

3./N30mophmam B MuHepanorun. dakrtopbl M3oMopguama.

4.Monumopduram 1 noniMMmopdHble Moanukaumnn.

5.Tunbl BOABI B MUHEpanax.

6.dunsnyeckme cBOMCTBa MMHEPAnoB.

7.LiBeTa 1 TMnNbl OKpackn MMHEpPanoB. ATanoHbl LBeTa MUHEPAnoB.

8.Knaccudmkauns npoueccos MuHepanoobpasoBaHums.

9 .MarmaTuyeckumin npoLecc MmHepanoobpa3oBaHus 1 CBA3AHHbIE C HUM rMaBHENLINE MNONe3Hble
nckonaembile.

10.MNermaTnTOBbLIN NpPOLLECC MMHEpPanoobpasoBaHUA 1 CBA3AHHbLIE C HAM MONE3HbIE UCKONAeMbIE.

11.KoHTaKkTOBO-MeTacomaTuyeckme MpoLLECCHI M CBA3aHHbIE C HAM MOJSIE3HbIE MCKOMAaeMbIE.

12.M'mapoTepmanbHbIN NpoLecc U MUHepanoobpa3oBaHNe U3 BYNKAHUYECKMX SKCransumi.

13.MuHepanoobpa3oBaHMe B KOpe BbIBETPUBAHUSI TOPHBIX NOPOA U pya.

14.3k30reHHble MPOoLECCHI, MX Knaccudurkaumsa u cBa3aHHbIE C HUMU MECTOPOXO EHUS.

15.MeTamopuyeckume nNpouecchl 1 CBA3aHHbIE HAMMW NOME3HbIE UCKOMAEMBbIE.

16.MpuHUMNbI KNaccndmkaumm muHepanos. Knaccudukauma MMHEPANoB Kak XMMUYECKUX COEANHEHUNA.

17.Knaccbl camopogHbIX MeTannoB u metannonaos. CBONCTBA, MPOMCXOXAEHNE N NPAKTUYECKOE 3HaYEeHNe
(mepp, cepebpo, 30M0TO, NONUKCEH, anmas, rpaduT, cepa).

18.Manorennabl. Knaccudmkaumsa n obwmne cBONCTBa, NPOUCXOXKOEHNE U MPaKTUYECKoe 3HavYeHne
(chbnroopuT, ranuT, CUNbLBKH, KAPHANUT).

19.Cynbduapl. Knaccmdukaumsi, CBOMCTBA, MPOMCXOXOEHUE U MPaKTUYECKOEe 3HAYEHNE (XallbKO3UH,
NMUPPOTUH, NEHTNAHANT, cdhanepuT, raneHnT, KNHOBapb, BOPHUT, XanbKoNMpuT, peansrap, aHTUMOHNT,
aypUNUIMEHT, KOBEIWH, MONNOAEHUT, NUPUT, MAPKa3uUT, KOOaNbTUH, apCEHONUPUT, TEHHAHTUT, TETPasapUT,
OynaHxepuT )

20.Knacc okcngoB v ruapookenaoB. Knaccudukauus, obLumMe CBOMCTBA, MPOMUCXOXOEHNE W MpaKTUYecKoe
3HayeHue (pyTur, KaCCUTEPUT, KOPYHA, UITbMEHUT, FeMaTUT, KYNpuT, KBapL, onars, MarHeTuT, XpOMuT, BpycuT).

21.BoKkcuTbl, TMMOHUTBLI, MUHEpParbl MapraHueBbIx pyg. ®opMyribl, CBOWCTBA, NPOUCXOXAEHUE U
npakTuyeckoe 3HaveHue (bokcutbl: guacnop, 6emut, rmapaprunnnT. JIMMOHUTBI-FETUT, NTENUOOKPOKUT.
MapraHueBble pyabl —MMPOITIHO3UT, FayCMaHUT, MaHraHuT ).

22.Knacc kapboHaTtoB. Pun3anyeckne CBOMCTBA, MPONCXOXKOEHME N MPAKTUYECKOE 3HaYeHne (KanbumT,
CYOEPVT, MarHe3uT, aparoHUT, CMUTCOHUT, LePYCCUT, OONIOMUT, ManaxuT, asypuT).

23.Knacc cynbdaToB. Pusnyeckme CBOMCTBA, NPOVCXOXAEHUE U NPaKTUYecKkoe 3HadyeHmne (6apuT, LenecTuH,
aHImMes3nT, aHIMAPUT, TEHAPANUT, anyHUT, SPO3UT, TUMC, MUPABUNUT, ANCOMUT, XanbKaHTUT, KarMeBble KBacLbl).

24 Knacc docdaTtoB 1 BonbdpamatoB. Pusnyeckne CBOMCTBA, NPONCXOXAEHNE U NPaAKTUYECKOEe 3HaYeHNE
(anatnT, MOHaUMT, ckopoauT, OMpto3a, BUBUAHUT, IPUTPUH, aHHAOepruT, TOpOEPHUT, KAPHOTUT, BONbpamuT,
LLeenunT, KPOKOUT)



25.Knacc 6opaTtoB .Puanyeckme cBonctea, 0COGEHHOCTU CTPYKTYP, MPOUCXOXKAEHNE U NPaKTU4eckoe
npuMmeHeHue (nogsurnT, 0ypa, rugpodopauunT, Gopauur).

3apaHue 2

1. Cunukatbl. PacnpocTpaHeHHOCTb, OCHOBHbIE 3Tanbl B UICTOPUMN U3YYEHUS CUMUKATOB.

2. Kpnctannoxmmumyeckas knaccudukauns CUITMKaToB.

3. Xumunyeckuin coctas 1 omsn4eckme CBONCTBA CUIMKaTOB.

4. TpoucxoxaeHne 1N NpakTudeckoe 3Ha4YeHne CUNMKaToB.

5. OcTpoBHble cunukaTel. ObLWas xapakTepuctuka, pusmdeckme cBomMcTea, opMyrbl MUHEPAIOB,
NPOUCXOXOEHNE N NpaKTUYecKoe 3HavyeHune (rpynna onvMBmMHa, rpynna rpaHaToB, LUMPKOH, TUTAHWUT, OUCTEH,
aHdanysuT, Tonas, CTaBpouT, 3aNUAOT).

6. KonbueBble cunukaTel. ObLas xapaktepucTtuka 6epunna u TypmanmHa. dmsmyeckne CBOMCTBA,
dopmMynbl, Pa3HOCTU, MPONCXOXKOEHME N NPAKTUYECKOe 3HaYeHue (bepunn, TypManviH, 3sananqT, guonTas,
aaronuT).

7. LUenoyeuHsble cunukatbl. Knaccudumkaums, coctas, CBOMCTBA, ycrnoBusa obpasoBaHus (rpynna
pPOMBUYECKMX NMPOKCEHOB, ANoNcua, reaeHbepruT, aBrmT, SrMpuH, CNogyMEH, BONNACTOHUT, POAOHMUT).

8. lleHTouHble cunukatbl. Knaccudukauus, coctas, CBOMCTBA, YCNoBMa obpa3oBaHus (aHTOUNNNUT, XKeapuT,
TPEMONUT, aKTUHONWT, poroBasi obmaHka, akTMHONUT, rnaykodaH, pubeknT).

9. MNMupokceHbl 1 amdndornbl. CpaBHUTENbHAA XapakTePUCTMKA KPUCTaNIOXMMMUYECKON CTPYKTYpbl, COCTaB,
CBOWICTBa, yCIoBus 0Opa3oBaHus.

10. CnoucTble cunukatbl. Knaccudukaums- kak oTpaxeHne B3aMMOCBSA3M CBOWCTB CITOUCTBIX CUMMKATOB OT
COCTaBa W KpUCTanIoXmMMmn4eckoro MoTmBa.

11. CBowicTBa, husnyeckme CBOMCTBA, NPONCXOXAEHNE N NPAKTUYECKOE 3HAYEHME COUCTLIX CUMMKATOB
(KaOnMMHUT, CEPNEHTUH, TarnbK, MOHTMOPUWMOHUT, NEHHWH, LUAMO3UT).

12. 'pynna cntoa. Knaccndukaums, dusmnyeckme CBOMCTBA Y NPaKTUYECKoe 3HaYeHne (MycKOBUT, dhioronuT,
OMoTUT, NnenuaonNuT, NenMaoMenaH, MaprapuT, rmaykoHUT, BEPMUKYINT ).

13. KapkacHble antomocunukatbl. ObLias xapakrepuctuka ,knaccudukaums, cocrtas, CBOMCTBA, YCNOBUS
06pasoBaHMs 1 NPaKTUYECKOe 3HaYeHne.

14. INnarnoknasbl. CocTtaB,oopMyribl, CBONCTBA, MPOMUCXOXAEHNE W MPaKTUYECKOEe 3HAYEHNE.

15. Leno4yHble noneeble wWnatbl 1 enbawnatomabl. CBoncTea, opMynbl, MPOUCXOXAEHNE U
npakTudeckoe 3HavyeHne (CaHNavH, OpTOKNa3, MUKPOKIMH, aHOPTOKNa3, HedenvH, NasypuT, KAHKPUHUT, NENUUT ).

16. lpynna ueonutoB. CocTaBs, CBOWCTBA, YCIOBMSA 0Opa3oBaHMs U MpaKTUYECKOe 3HaYeHNe (aHanbLmm,
HaTpPoONUT, CTUNBLOWT).

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

Kputepun Bannsl
OGyuatowuminca yBepeHHO OTBEYaeT Ha MOCTaBMEHHbIE BOMNPOCHI, AaeT OTnnyHo
TOYHble (DOPMYIUPOBKK 1 onpeaeneHns

OOGyyvaowmiics oTBevaeT Ha MNOCTaBfieHHble BOMPOCLI, HO WHOrAa Xopouo
owmnbaeTcs B TOYHOCTU (POpMYNMPOBOK 1 ONpeaeneHnn.
OGyyvaowuniics oTBevaeT Ha NOCTaBNeHHbIE BONPOCH! C OLWMBKaMu, He YaoBsneTBopuUTENbHO

JaeT TOYHbIX (POPMYNMUPOBOK, HO Ha HaBOAsLME BOMPOCHI AaeT
NpUMepHble OTBETHI
O6yyatoLmiics He 0TBeYaeT Ha NocTaBMeHHble BONPOChI HeynoBneTBopuTEnbHO

20.2. NpomexyTo4Has atTecTtayms

MpomexyToyHas aTTecTauuss no AUCUMNIMHE OCYLLECTBIAETCA C MOMOLLbI  CeayoLmx
OLIEHOYHbIX CPEACTB:

MpakTnyeckoe 3agaHue (3a4er)
1. OnpegennTb MMHEparbl U3 NpeanoXeHHon konnekuun. B konnekumm 15 o6pasuos.
2. OnpegenuTb TUN M KINAcc K KOTOPOMY OTHOCUTCS OnNpeaeneHHbIN MUHeparn;
3. Hanucatb xumnyeckyto doopmyny MuHepana.

KpuTepun oLeHMBaHMS NpakTU4ecKoro 3agaHus:



Kputepun Bannbl

OOyuvatowuincs B NonHOM obbemMe BbIMOMHUIT 3adaHue:, onpenenun 3ayTeHo

BepHO 75% wn Gonee MuHeparnoB, HamMcan UX XMMWYECKUI COCTaB B
Buae opMyrnbl, onpeaenun TM 1 Knacc MMHepanos

O6yyvarowumiics onpegenun meHee 75% MuHepanos HesayteHo

[Npumepbi 80MPOCO8 K IK3aMEHY

1. MpeameTt muHepanorus. MNMoHsaTue o MuHepane. CBA3b C APYrMMN HayKaMu.

2. KpaTtkast ncropus passutus MuHepanornn. Pornb pOCCMICKMX YYEHbIX B PasBUTUM MUHepa-
NOrMYECKNX 3HAHUMN.

3. 3HavyeHne MyHepanoB W POfib MWHEPanorMn B MPOMBILMAEHHOCTU U CENbCKOM XO3SMCTBE;
pasgeneHne MMHepanoruu.

4. OnemeHTbl CUMMETPUN KPUCTaNfOoB: OCU, NITOCKOCTU, LEHTP. INoHATME KaTeropun 1 CUHIOHWIA
B Kpuctannorpaduu.

5. CT1poeHve MuHepanoB. [NaBHble TUMbl CTPYKTYP.

6. XUMUYECKMI COCTAB MUHEpPanoB. Tunbl COEaUHEHWIA.

7. M3omopdmam B MuHepanornn. @aktopbl nsomopcgusma.

8. MNonumopunam 1 nonnmopdHbie Mogndunkaumnu.

9. MceBao- 1 napomoposbl, NX rTEHETUYECKOE 3HAYEHME.

10. Tunbl BOAbI B MMHEpanax.

11. Omnvpuyeckne © Kpuctanmnoxmmmyeckme ¢opMynbl MuHepanoB. MeToabl nepecyeTta
XMUMUYECKUX aHan1M3oB Ha oopMynbl MMHEParos.

12. dunsnyeckne CBONCTBA MUHEPASIOB.

13. LiBeTa 1 TMNbl OKpackM MMHepPanoB. OTanoHbl LBETA MUHEPAIIOB.

14. CpocTtkn n arperatbl MMHeparnoB. [MpakTuyeckoe 3HadYeHue MopdOSIOrMYECKMX MPU3HaKoB
MUHepanos.

15. "eHepaumsa MmuHepanos. [loHATME 0 napareHesuce.

16. OcHOBHbIE METOABI MMHEPANOTMYECKUX NCCNef0BaHNN.

17. Knaccudmkaumsi npoLeccoB MnHepanoobpa3oBaHus.

18. MarmaTuyecknii npouecc MWHepanoobpa3oBaHUA W CBsi3aHHblE C HUM [NaBHENLne
nonesHble UCKonaemble.

19. lMermaTuTOBLIN NpoLEecC MWHepanoobpasoBaHMA U CBA3aHHbIE C  HUMM  MOME3Hble
nckonaemble.

20. KoHTakTOBO-MeTacoMaTmyeckme nNpoLecchl U CBA3aHHbIE C HAM Nones3Hble UCKonaemble.

21 21. T'mpgpoTepmanbHbIA Npouecc U MuHepanoobpasoBaHne U3 BYNKaHUYECKUX AKCransunm.
CBsi3aHHbIE C 3TMMM NpoLeccaMu nonesHble MCKonaemble.

22. MuvHepanoobpasoBaHue B KOpe BbIBETPUBaHUSA rOPHbIX MOPOA U pyA.

23. OK30reHHble NpoLUeccehl, UX Krnaccudurkaumns U CBA3aHHbIE C HUIMU MECTOPOXAEHMS.

24, MeTtamopduryeckne npouecchl U CBA3aHHbIE C HUMM NONe3Hble UCKoNaeMmsble.

25, MpuHumMnbl  kKNaccudukaumm MuHepanos. Knaccudukauma MuHepanoB Kak XUMUYECKMX
COeIHEHUN.

26. lMoHaTWe BMaa, pasHOBUAHOCTEN U pasHOCTEN B MUHepanax.

27. Knaccbl camopogHbix MeTannoB W meTannoumpgoB. CBOWCTBa, MNPOUCXOXAEHWE U
npakTuyeckoe 3HavYeHue.

28. Manorennabl. Knaccudpmkaumsa u obwime CBOWCTBA, MNPOUCXOXAEHUE W MpPaKTU4ecKoe
3Ha4yeHwe.

29. Cynbdugbl: Knaccudukaums, CBONCTBA, MPOUCXOXKAEHNE M NPaKTUYECKOoe 3HAYEHME.

30. Krnacc okcugoB M ryMapookcuaoB: knaccuduvkaumns, oblime CBOWCTBA, MPOMCXOXOEHUE U
NpakTU4ecKoe 3Ha4YeHme.

31. BokcuTbl, MMMOHUTBLI, MUHEpanbl MapraHueBbIX pya: OpMyrbl, CBOMCTBA, NPOUCXOXAEHUE U
NpakTU4ecKoe 3Ha4yeHme.

32. Knacc kap6oHaToB: hu3nyeckme CBOMCTBA, NPOUCXOXAEHUE 1 NPAKTUYECKOE 3HaYEHME.

33. Knacc cynbaTtoB: ousnyeckme CBOMCTBA, NPOUCXOXAEHME U NPAKTUYECKOE 3HAYEHME.

34. Knacc doccdatos u BonbdpamaToB: U3MYECKME CBOWCTBA, MPOUCXOXOEHME W
NpakTU4ecKoe 3Ha4yeHme.

35. 35. CunnukaTtbl. PacnpocTpaHeHHOCTb, OCHOBHbIE 3Tarnbl B UCTOPUN U3YYEHUSA CUITUKATOB.

36. Kpuctannoxmmuyeckas knaccugukaums CUNMKaToB.

37. XUMMUYECKMI COCTAB U hM3NYECKME CBOMCTBA CUINKATOB.

38. [MpoucxoxgeHue n npakTMyeckoe 3Ha4YeHNe CUNMKaToB.

39. OctpoBHble cunukatbl. OO6uWlag xapakTepucTuka, uandeckme CBOWCTBA, OPMYIbl




MUWHEpPaIioB, MPOVCXOXAEHUE U NPakTUYecKoe 3HayeHme.

40. KonbueBble cunukatbl. O6was xapakTtepucTuka Oepunna v TypmanuHa, ¢uandeckme
CBOWICTBA, POPMYIibl, PA3HOCTU, MPOUCXOXKAEHNE 1 NPaKTUYECKoe 3Ha4YEHUe.

41. LlenoyeyHble cunvkaTbl: Knaccugukauus, CoctaB, CBOMCTBA, yCroBms obpasoBaHus.

42. JleHTOYHbIE CUNMKATBI: KNaccndukaums, coctas, CBOMCTBA, yCroBns 0b6pa3oBaHus.

43. MupokceHbl un amdubonbl. CpaBHMTENbHAs XapakTepUCTMKa KpPUCTaNIOXMMUYECKON
CTPYKTYpbl, COCTaBa, CBOWCTB, YCINOBUA 06pa3oBaHusl.

44, Cnouctble cunukatbl. Knaccndukauus — kak oTpakeHue B3auMOCBSI3W CBOWCTB CITOUCTbIX
CUMNMKATOB OT COCTaBa U KPUCTannoxXmmMmyeckoro MoT1aa.

45, CsoicTtBa, duanmyeckme CBOWCTBA, MPOUCXOXOAEHWE W NPaKTUYECKOE 3HaYeHWe CITOUCTbIX
CUMNNKaTOB.

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

47. KapkacHble antomocunukatbl. ObLLas xapaktepucTuka, Knaccudumkaumus, coctas, CBOMCTBA,
ycnosus 06pa3oBaHusi, NPAKTUYECKOE 3HAYEHNE.

48. Mnarnoknasel. Coctas, opmMyIbl, CBOUCTBA, NPOUCXOXAEHME M NPAKTUYECKOE 3HAYEHME.

49, LLlenoyHble nonesble WNathbl 1 henpawnaTonabl: GopMyIbl, CBONCTBA, MPOUCXOXOEHNE.

50. [pynna L,eonnToB: COCTaB CBOWCTBA, YCNOBMSA 06pa3oBaHUA 1 NPaKTUYeCKoe 3HaYeHne.

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

2) yMeHMe cBsA3bIBaTb TEOPUIO C MPAKTUKOMN;
3) YMeHue pellaTb npakTuieckne 3agayu,

D,J'lﬂ oueHnBaHuA pe3yrbTaTtoB o6yqu|/|;| Ha 3K3aMeHE WUCMNOJIb3yeTCA 4-GannbHas Wwkana:
«KOTIIMHHO», «XOPOLWO», «yaOBNETBOPUTENIbHO», KHEYOOBITIETBOPUTEITBHO».

CoOTHOLLIEHNE NokasaTenewn, KpUTeEPUEB U LLKasbl OLLEHMBaHUS pe3ynbTaToB 06y4eHus.

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHLMN chopmMmnpoBaH LWkana oueHok
HOCTMU
KOoMneTeHuumn

OOGyyvaowuiics B MOMHOM Mepe BrnageeT MNOHATUWHLIM annapatom | [TosbileHHbIl OminuyHo
AaHHOW obnactv Hayku (TeopeTuyecKMMM OCHOBaMu AUCUMMNIUHGI), YposeHb
cnocobeH MNMACTPUpOBaTb OTBET NPUMepamMu, hakTamun, MPUMEHSTb (8aumeHo)
TeopeTMYeckue 3HaHUsa NS peLleHns NpakTu4ecknx 3agad
O6yvaowuiics BnageetT MNOHATUAHBIM annapaToM LaHHOW obnacTtu Ba3zoenbiti Xopowo
Haykm  (TEOPETMYECKMMU  OCHOBaAMM  OUCLMMNIMHBI),  CNnocobeH Ypo8eHb
UnncTpupoBaTte  OTBET  npuMepamu, dakramu, NPUMEHATL (3aumeHo)
TeopeTMyeckne 3HaHus [ANa  peleHus NpakTUYeckMx 3adad, Ho
JonyckaeT oLwmnbKM Npu 0TBETax Ha BONPOCHI
OO6yvatowuinca BrnageeT 4YacTUYHO TEOPETMYECKMMU  OCHOBaMM lMopozoesiti Yooenemeopumen
AVCUMNNUHBI, parMeHTapHO CrnocobeH  MNMICTpUpoBaTb OTBET ypoeeHb bHO
npumepamu, dakramu, He B MNOMHOW Mepe YMeeT NPUMEeHsTb
TEopeTUYECKNe 3HaHUS ANs pelleHnss NpakTUYecknx 3adad, aonyckaeT (8aumeHo)
oMbk Npy oTBETaX Ha BONPOCHI
OTBET Ha KOHTPOSIbHO-U3MEPUTESNbHBLIN MaTepuan He COOTBETCTBYET - Heydoenemeopum
nobbiM  TpeM  (Y4eTblpeM) K3  MepeyncrieHHbIX  MnokasaTenen. €J/1bHO
OGyvatowmiica  AeMOHCTpUpPYeT  OTPbIBOYHblE,  dparMeHTapHble
3HaHWA, JonyckaeT rpybble Ownbku MNpu peweHnn NPaKTUYEeCKNX (He 3aumeHo)
3a4ay 1 He JaeT OTBETHI HA BOMPOCH!,

20.3. ®oHA OUEHOYHbIX cpeacTB c(hOpMMPOBAHHOCTU KOMNETEHLUN
OIlK-12 CnocobeH NpoBOANTb CAMOCTOATENBHO UMK B COCTaBE rpynmbl HAYYHbIN MOUCK, peannays
crneyunanbHble cpeacTsa M MeToAbl NOyYeHUst HOBOTO 3HaHMS, y4acTBOBATb B HaY4YHbIX UCCNELOBaHUSX
00BbEKTOB NpodeccMoHanbHOM AeATENbHOCTM U UX CTPYKTYPHbLIX 31IEMEHTOB

1) 3aKpbITble 3agaHng (TecToBble, cpeaHUN YPOBEHb CITOXKHOCTU):
3AOAHUE 1. CnanHoCTb MMHepana — 3T0:




- CnocoBHOCTb KpucTtanmnos packanbiBaTbCA napannensbHoO onpeaeneHHbIM
KPUCTanIn4yeCcKUM NIIOCKOCTAM

- CTeneHb COMpPOTUBIIEHUS MUHEpana BHELLUHUM MeXaHU4YeCKkUM BO3AeNCTBUSAM

- ahEKT, BbI3blBAEMbIN OTPAXKEHNEM CBETA OT MOBEPXHOCTN MUHEpPana

- CMOCOBHOCTb KpUCTanmoB CBETUTLCS NPU HarpeBaHUN

3A0AHUE 2. YTo 13 nepedncrieHHOro OTHOCUTCA K cucTeMaTuke MUMHEPanoB:
- TMN MUHepanos

- KpucTannoxmMmmyeckasa oopmMyna MuHepana

- pas3HOCTM MUHepana

- CUHIOHNSA MUHepana

3A0AHUE 3. dopma KpucTanioB 3aBUCKT OT:
- BHyTpeHHen CTPYKTypblI

- XumMmnyeckoro cocraBsa

- Mopoabl

- Mpouecca mnHepanoobpa3oBaHUs

3A0AHUE 4. Kakon MnHepan cooTBeTCTBYET TBepPAOCTM 5 no wkane Mooca
- Anatut

- dnrooput

- OpToknas

- Tonas

3AOAHUE 5. Kakyto cuHroHmto kpuctanna bygeT xapaktepmusoBaTb crnegytoulee: "[ns Hee xapakTepHo
Han4Ynn HECKONbKUX Ocen BbiLe L,"

- pomMbuyeckyro

- TPUroHanbHyo

- rekcaroHasnbHy

- TPUKITUHHYIO

- Kybudeckyto

3A0AHUE 6. N3omopdmram B MUHEpanax NpoTekaeT Npu CreayoLwmnx yCrnoBusax:
— 0e3 n3aMeHeHus CTPYKTYpbl MMHepana

— € 4aCTUYHbIM U3MEHEHNEM CTPYKTYPbl MUHEpana

—  C NOMHbIM U3BMEHEHUEM CTPYKTYPbl MUHEpPana

3AOAHUE 7. Okpacka, 3aBucsLlasl OT XMMUYECKOro coctaBa UM 3reMeHTOB-NpUMecen B MnHepane,
HOCUT Ha3BaHUe:

- namoxpomartmyeckas

- ncesgoxpomartmyeckas

- annoxpomMaTundeckas

3AOAHUE 8. K mexaHu4eckum CBOMCTBaAM MUHepana He OTHOCUTCS:
- NSOTHOCTb

- XPYNKOCTb

- TBEPOOCTb

- CNanHoCTb

- KOBKOCTb

3AOAHUE 9. MuHepansl kakoro knacca BctynatoT B peakumto ¢ HCI
- Kap6oHaTbl

- CynbdpaTtbl

- Cynbcuabl

- docdaTbl

3AOAHUE 10. Mpu kakom npouecce MMHepanoobpasoBaHusi obpasyeTcsa manaxuT



- OK30reHHbIN
— SOHOOreHHbIN
- MeTamopdudecknin

2) OTKpPbITble 3aaHns (TEeCTOBbIE, NOBbLILLEHHbIA YPOBEHb CIIOXHOCTU):

3AOAHUE 1. K kakomy Krnaccy MMHepanoB OTHOCUTCH CaMOPOAHOE 30510TO?
OTBeT: K Knaccy camopoHble MeTansbl

3) TeMbl acce

3A0AHUE 1. N3omopdumam. Tunbl nsomopdunsma.

OTtBeT CBOMCTBO aTOMOB, MOHOB UMW UX rPYNMMPOBOK 3aMeLlaTb ApYyrMe aTtoMbl, MOHbI UIN KX
rpynnMpoBKM B XMMUYECKMUX COEANHEHMAX NEPEMEHHOIO COCTaBa Ha3blBaeTCs N30MOPEU3MOM.
BxoxxgeHne nsaomopdHbIX NpUMecen B MMHepan npomcxoant 6e3 KopeHHOro N3MeHeHUs ero
KpUCTannmyeckon peLleTkun, NOCKOMbKy NepecTpomnka CTPYKTYpbl npueerna 6bl K 06pa3oBaHUio HOBOMO
MUHepana.

Mo BaneHTHOCTM MOHOB BbIAENSOTCA ABa TMNa N3oMopdur3mMa — M30BaNeHTHbIN U reTepOoBaneHTHbIN
(pa3HoBaneHTHLIN). MNMepBbIN N3 HUX XapaKTEPMU3YETCSH 3aMEHON B KPUCTAINIMYECKON CTPYKTYpPEe NOHOB
OOMHAKOBOW BanNeHTHOCTU U LUMPOKO NPOSBIIAETCA Npu YCNoBMM OBLLHOCTM CBOMNCTB 1 pa3MepoB
3ameLlatoLumxcs noHos. B cootBeTcTBUM € npasunom B. M. MNonbawmmnara, cnocobHOCTb 311IEMEHTOB K
B3amMMo3amMeLleHnto ybbiBaeT N0 Mepe BO3pacTaHUs pasHuLbl BENMYNH MOHHbIX paanycos (r).
Mprmepom COBEPLLUEHHOIO, HEOrPaAHNYEHHOTO (MONHOMO) n3omopdunama saensetTcs onmeuH (Mg,
Fe),[SiO,], B KOTOPOM Mpu 3aMeLLEeHNN MO CXeMe

Mg**(0,74 A) - Fe* (0,78 A)

OTYETNIMBO NPOSABNSIETCHA aaaUTUBHOCTb COCTaBa U CBOMCTB B psagy dopcteput (Mg,[SiO,]) — dasnut
(Fe2[SiO4]).

Mpumepom reTepoBaneHTHOro n3omopguama aBnATCcA BbicokoTeMmnepatypHble Na—Ca nonesble
wnatbl (Nnarnoknasbl), BKNoYawme psg pasHosmaHocTen mexay ansomutom Na[AlSi;Og] n aHopTUTOM
C 3aMeLLeHneM no cxeme

Na* + Si*" <> Ca®* + AI*",

dakTopbl nsomMopuama:

— 6nn3oCTb pagnycoB, y4acTBYHOLWMX B NU30MOPMHbIX 3aMeLLEHMSX MOHOB M aToMOB (No npaswny B. M.
Monbawmunara);

— CX0ACTBO (6rIM30CTb) XMMUYECKNX CBOWCTB 3aMeLLaloLLmMX ApYr Apyra 3f1IeMeHTOB, NpuUHaanexalumx K
ogHon noarpynne nepuogmuyeckon Tabnuubl [l. 1. MeHgeneesa, n nogobve B CTPOEHUM UX BHELLHUX
3ITEKTPOHHBIX 0DO0SIOYEK;

— TepmogumHamuydeckmnn cpaktop (P u T), npegnoxeHHobi B. . BepHaackum.

3A0AHUE 2. Knaccundmkaums cnnukaTtoB

OTBeT: [0 TMNY KPEMHEKMCNOPOAHOro MOTMBA BCE CUNUKaTbl AeNATCS Ha 2 GonbLume rpynnbl
|. CunukaTbl € KPEMHEKUCIIOPOAHbLIMU MOTUBAMU KOHEYHbIX Pa3mMepoB

I.1. OpTtocunukaTbl (oguHOYHbIe KKT)

[.2. AnopTocunukatbl (caoBoeHHble KKT)

[.3. KonbueBble cunukaTbl — HECKONbKO TETPasApOB, COEQUHSAOLLMXCH B KOMbLO.
[I. CunukaTbl C KPEMHEKMCNOPOAHbIMU MOTUBaMM 6E€CKOHEYHbIX pa3MepoB
[1.1. LenoyeyHble cunukatbl, (HenpepbiBHbIe ognHapHble uenodkn KKT)

[1.2. NleHTOYHbIe cunukaTsbl (cnapeHHble uenoykn KKT)

[1.3. Cnouctble cunukaTsbl (HenpepbiBHble crion KKT)

I1.4. KapkacHble cunukaTbl (TpeXMepHble HenpepbiBHbIE KapKachl)

OlK-13 CnocobeH nsyyaTb M aHanU3npoBaTb BELLECTBEHHbI COCTaB ropHbIX NOPOA U pya v
reosnioronpOMbILLIEHHbIE Y FTEHETUYECKUE TUMbl MECTOPOXAEHWI NONE3HbIX UCKONaeMbIX NMPU peLLueHnm
3aay no paumoHanbHOMY U KOMMNIEKCHOMY OCBOEHWNIO MUHEParbHO-CbIpbeBOW 6as3bl.

MepeyveHb 3apaHun Ansa npoBepkn cOpMUPOBAHHOCTU KOMMNETEHLUU:
1) 3aKpbITble 3aaHng (TecToBble, cpeaHUN YPOBEHb CITOXKHOCTU):
3A0AHUE 1. Kakon mnHepan aBnseTcsa pygon Ha Fe?




- MarHeTtur

- Muput

- SrupuH

- MppoTnH

3A0AHUE 2. Kakonn mnHepan siBnsieTcsa pyaon Ha Zn?
- Cdanepur

- raneHuT

- LinpkoH

- Xanekonuput

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

S3A0AHUE 2. K kakomy Knaccy MMHepanoB OTHOCUTCA Manaxmr?
OTBeT: K kapboHaTam.

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

3) Tembl acce

3AOAHUE 1. MNMermatnuToBLIN NpoLecc MMHepanoobpasoBaHus.

OTBeT: [lerMmaTUTOBLIN TN reHe3nca CBA3aH C KpucTannmaaumen oboraweHHOro neTy4nmm
KOMMOHEeHTaMKn OCTaTOMHOro pacnnasa, Aalwero Hayano ocobbiM 06paszoBaHMsM, NOMYYNBLINM
Ha3BaHWe NerMaTuToB.

MermatuTbl 06pPa3yrOTCA NPaKTUYECKN BO BCEX TUNAX MarMaTU4ECKMX FOPHbIX NOpog, O4HAaKO
HanbonbLUMM pacnpoCTpaHeHNeM NoMb3YHTCA NerMaTuTbl, CBA3aHHbIE C KUCIbIMU U, B U3BECTHOM Mepe,
LLIEeNOYHbIMKN NOPOLaMMU.

A. E. ®epcmaH Bblgenun:

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

— nerMaTuTbl NIMHUKN CKPELLMBaHNS (BO3HUKAIOT Npy B3anmMoaencTBum pacnsiasa C KOHTPacTHO
pasnMyHbIMK NO COCTaBy BMELLAOLLMMK Nopoaamu).

Bo Bcex cnyyasx nermatuTbl oboraweHbl rnasHbiM o6pasom Si, Al, Ca u wenoyamu. Hapsgy ¢ atum,
OHU coaepaT 3Ha4YnTEeNbHOE KONMMYECTBO TakuUX arieMeHToB, Kak Li, Be, B, F, Rb, Cs, peakux semens,
Mo, Zr, Hf, Ta, Nb, Th, U n gp.

MermaTuT — NOpoaa, KoTopas xapakTepusyeTcs cneayowmnumMm NnpusHakamm:

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

2. KpynHo- 1 ruraHTo3epHNCTOE CTPOEHME KPUCTansoB.

3. ImetoT npocTom MUHeparbHbI COCTaB rMaBHbIX NOPOA000pa3yoLLNX MUHEPArIOB, OTBEYAIOLLMX MO
COCTaBy rpaHuTy: KBapLi, MOMEBOW LINaT, MyCKOBUT.

4. Obpa3syloT 30HarbHble Tena, MHoraa ¢ NONoCTsIMU (3aHopbILLaMK) B LIEHTPanNbHOM YacTu.

5. Pesko oborauweHbl No cpaBHeHuto ¢ rpaHntamm U, TR, Be, Li, Rb, Cs, B, F, P, CO..

6. PasBuBatloTCa NnpenmMyLecTBEHHO B KPYMHbIX IPAHUTONOHbIX MAacCMBaX, a Takke B
rnyb6okomeTaMmopdmM3oBaHHbIX NOPOSaX.

7. NmetoT xnnoobpasHyto opmy Ten.

8. MermatuTbl, kKak NpaBuno, obpasyoT O6LWMpPHbIE NOMS, KOTOPble 06 bEeaUHAIOTCS

B NerMaTUToBblE Mosica.

3AOAHUE 2. CkapHOBbIV NpoLecc MuHepanoobpasoBaHus.

OTtBeT: CkapHbl NpeacTaBnsaoT cobon meTacomaTudeckmne nopoabl, CrOXEHHbIE N3BECTKOBO-
MarHe3nanbHO-Xene3ncTbIMN cunmMkaTaMmm 1 antoMocunmkaTamm, BO3HMKaLWMMK B 30HE KOHTaKTa
WHTPY3uI ¢ kapboHaTHbIMK Nnopoaamun. B obwem cnyvae ons o6pa3oBaHnsa ckapHOB HEOOGX0AMMO
Hanuume OByX XMMUYECKN HEPaBHOBECHbIX cpef (KapOoHaTHbIX 1 antoMOCUNMKATHBIX MOPOA) U
LMPKYNUPYIOLLMX MEXOY HUMU BbICOKOTEMMNEPATYPHbLIX PAacTBOPOB. B cTpoeHnn ckapHOB BblAensitoT
9HA0- U 3K3030HbI.

Mo cocTaBy BbIAENSOTCA CKapHbl MarHe3narnbHble U U3BECTKOBbIE.

Cpenm ckapHOB No MexaHnamy obpasoBaHus pasnuyaloT ouddY3MOHHbIN U MHPUITbTPALMOHHLIN TUMbI.



Co ckapHamu cBsizaHO obpasoBaHuMe psga pasHoobpasHbIX MO MUHEPANbHOMY COCTaBy PYAHbLIX
dopmaumi:

— MarHeTuTa;

— weenuTa;

— XanbKonupura;

— raneHuT-ccanepuTa;

— (PPAHKINNHUT-LUHKNTA;

— nogsuriTa.



