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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUNIIUHDI

51.0.21 MuHepanorusa ¢ ocHoBaMu Kpuctannorpadoum

Kod u HaumeHogaHue OucyuniuHbl 8 coomeemcmeuu ¢ y4ebHbIM rniiaHoM

1. Koo 1 HamumeHoBaHMe HanpaBreHus NoAroToBKu/cneynanbLHOCTH:
05.03.01 "'eonorus

2. Mpodunb noaroToBKu/cneunannsaums: konornyeckas 6e3onacHocTb
HegpoNnob30BaHUS

3. KBanudukaums (creneHb) BbinyCcKHUKa: bakanasp
4. ®opma obyyeHusn: O4yHas

5. Kacdbegpa, oTBevarLwan 3a peanmsauuio AMCUUNIIUHBbI: MUHEPAornm, neTporpadoum n

reoxmmmm

6. CoctaButenu nporpammsbl: YepHbilwoBa MapuHa HukonaesHa, LOKTOP reonoro-
MUHepanormyecknx Hayk, npodeccop
"oHyaposa Jltogmuna BaneHTUHOBHA, K.r.-M.H.

7. PekomeHgoBaHa: Hay4HO-MeTOOMYECKMM COBETOM reosIorm4yeckoro pakynbreTa,
npoTtokosi Ne9 ot 29.05.2023

8. YuebHbIn roa:  2023-2024 CemecTp(bl): 1,2




9.llenu n 3agayum y4e6HON ANCLMNIIUHDI:
Llenbto ocBoeHMSs y4ebHON AMCUMNANHBI ABNAETCSA:

- NoAaroToBKa GaKaﬂaBpOB KOMMNMETEHTHbIX B ccbepe ONarHoCTuKn MmHeparsoB, Bllagelolnx
SHaHUAMU TEOopPETUHECKNX U TMPaKTUHECKNX OCHOB MUHEepariorm4eCknx metonos, obnagarowmx
YMEHNAMU N HaBblKaM CUCTEMATNU3INPOBATb MUHEPATlbI, onpeaenda nx (bVI3I/I‘-IeCKVIe CcBOWCTBA.

3agayn y4yebHoM OUCUUNIIUHDI:

- dopmupoBaHue y obyvaembix nNpencTaBNeHUn O pPacnpoOCTPAHEHHOCTM WU NpaKTUYecKomn
3HAYMMOCTM MUHEpanoB, WX Knaccudukaumm, OCOBEHHOCTAX KOHCTUTYLMU U XMMWUYECKOTrO
cocTtaBa, npoLeccoB MuHepanoobpasoBaHud; oBMageHMe MeTodaMu MUHEPanormyeckmx
ncecneaoBaHui;

- npmoGpeTeHme O6y‘-laeMbIMI/I NPakKTN4eCKNX HaBbIKOB AOWMArHOCTUKN MUHEParioB B MOJiIEBbIX
yCrnoBuAx N yCtaHoOBIEeHUA yCJ'IOBI/lﬁ nx 06pasoBaH|/|$|.

10. Mecto yu4yebHOM paucumnnuHbl B cTpyktype OOIl: [OucumnnmnHa oOTHOCUTCA K
obasaTtenbHon uvactu bnoka 1, obssatenbHad 4acTb Yy4yebHOro nnaHa noAroToBKM MO
cneunanbHocTn 05.03.01 Neonorus. TpeboBaHne K BXOAHBIM 3HAHUSM, YMEHUAM U HaBblkaM No
ancumnnuHam: ®dusmka, Xumusa. OucumnnuHa sBnsieTcs npeawecTByowen Ans OUCLUNINH:
MuHeparpadus, Kpuctannoontuka, NeTporpadus, OCHOBbI Y4€HUSI O MOME3HbIX NCKONAEMbIX,
OcHoBbI TEXHONOMMKU NepepadboTkM pya.

11. MnaHupyemble pe3ynbTaTbl 00y4YyeHUs nNo aucuunnuHe/Moaynio (3HaAHWUA, YMEHUS,
HaBbIKW), COOTHECEHHbIe C MTaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUSA oOpa3oBaTeribHOM
nporpamMmmbl (KOMNeTeHUUAMMU BbINYCKHUKOB):

Kog HaseaHune Kog(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMK
OriK-2 CnocobeH Or1K- HwnarHocTtnpyet 3HaTb: OCHOBHblE MWHepariormyeckne MeToabl,
NPUMEHATb 2.3 MUHepanbl, npYMeHsieMble MpU MCCeaoBaHWM CBOWCTB U
TeopeTuyeckune ropHble Nopodbl, | cocTaBa MWHepanoB, CMOCOObLI U YCroBUS WX
OCHOBBbI pyabl NonesHblx | obpa3oBaHWs B pasfnMyHbIX YacTaAX 3eMHON
yHOAMEHTanNbHbIX ncKonaemblx, KOpbl, MPaKTU4eCKoe 3Ha4YeHNe MMHeparnos.
reonorm4ecknx NpvpogHbIe BOAbI
OUCUUNIVH Npu YMeTb: MpUMEHATb 3HaHWS B CTPOEHMUM,
peLleHnmn 3agad CBOWCTBAX W  XUMWYECKOM COCTaBe  Ans
nNpodeCccuoHanbHO ONarHOCTUKM MUHeparnos
N 0EeATENbHOCTHU
Bnagetb: HaBbIKaMK MpaKTUYeCcKoro
onpegeneHns MMHeparnos

12. O6beM gncuunnuHbl B 3a4eTHbIX eauHuuax/yac. — 5/ 180.
dopmMa NPOMeEXYTOUYHOM aTTeCTalUun (savem/sk3ameHr) 3a4eT, IK3aAMEH.

13. Bugbl yue6HOM paboThl

TpyooeMKkocTb
Bug y4ebHoi paboThbl Bcero Mo cemecTpam
Ne 1 Ne 2
AyONTOPHbIE 3aHATUSA 88 44 44




niekuunmn 44 18 26
B TOM Yucne: npakTuyeckme
nabopartopHsle 44 18 26
CamocTosiTensHas paborta 56 36 20
dopmMa npoMexXyTodHOM aTTecTaumm 36 0 36
(3k3ameH — 36 yac., 3a4em 0 yac.)
Wtoro: 180 72 108

13.1. CopnepxaHne AUCLUMNIIUHLI

n/n

HaumeHoBaHWe pasgena
OVCUMNIUHBI

CopnepxaHue pasgena AUCUMNIvHBGI

1. Jlekyuu

1.1

OCHOBHbIE NOHATUSA
MUHepanormm

I'Ipe,qmeT MUHeparnoruu. CoapemeHHoe onpeneneHne NoHATUA
«MUHEepan». Cesasb MUHepanormm c O6LL|,eTeOpeTI/I‘-IeCKI/IMI/I
ancuunnimHaMmm n Haykamm reofiorm4eckoro uukna. KpaTKaﬂ
NCTOpPUA pasBUTUA MMHEPaNormn. LleJ'II/I 1 3agadun cospemeHHon
MUHepanormu, ee posb B MNOUCKOBO-pa3seOo4YHOM gene, npu
paspaGOTKe TEXHONOIrnn N BbiABNeHnmM HOBbIX BUOOB
MUHEepParnbHOro CbipbA. OcHoBHble pasaenbl MmHepanoruun.

1.2

XumMmmnyecku coctas U
BHYTpEHHEEe CTpoeHme
MUHeparnos

XnMUYeCKMN cocTaB MUHepanoB. Tunbl COEANHEHMUN.

MwHepanbl NOCTOAHHOTO W MNEepeMeHHOro coctaBa. Twunbl
nsomoppmama  SMNEeMEeHToB B MuHepanax.  dakrtopbl
nsomopdpmsma. Teepable pacTBOpbl BblYMTaAHUS U BHeOPEHUS.
ABneHnsa pacnaga TBepAbliX pacTBopoB. Pornb 1M Tunbl BoAbl B
MUHepanax: KOHCTUTYLIMOHHas, KpucTannuaaumoHHas,
LeonuTHas, agcopbupoBaHHas, MexXnakeTHas "
rMrpockonmyeckas.  3AMMUpUYEcKkMe 1 KpucTannuyeckue
dopmynbl  MuHepanoB. MeToabl nepecyeTa  XMMUYECKMX
aHann3oB Ha (hopMyrnbl MUHEPanos.

1.3

["eHe3nc n reHeTnyeckue
NpU3HaKu MUHeparnoB

Knaccudmkaumsa npoueccoB MuHepanoobpasoBaHuda. KpaTkas
XapakTepucTvka 3HAOFEHHbIX MPOLLECCOB:  MarmMaTU4ecKui,
nermMaTuToBbIN, KOHTaKTOBO-MeTacoMaTU4ECKUN,
rmapoTepmarnbHbIf, BYNTKAHUYECKUN.

Ok3oreHHble  npoueccbl. OOpasoBaHMe  MWHEpanoB  Ha
OCTaTOYHbIX KOpax BbIBETPMBAHUS.

O6paszoBaHne MEXaHUYECKMX, XUMUYECKUX N OUOXUMUYECKMUX
OCafKoB. MeTtamopduyeckne npoLecchl
MUHepanoobpasoBaHus.

lMoHATME O MMHepanbHbIX accounaumsax W reHepaumsx,
napareHesauce  MuHepanoB.  TunomopduaMm  MUHEparos.
Mpn3Hakn, No3BONAOLIME YCTAaHOBUTbL cnocob obpasoBaHus
MUHepanoB. fBNeHWss pocTa MuHepanoB: obpa3oBaHue
NANOMOPGHbIX n KCEHOMOPMHbIX BblOeneHnn.
MceBgomopdro3bl, X TUnbl. [lTapoMopdo3bl.

1.4

Cuctematumyeckas
MUHepanorms

Twvn NPOCTbIX BELWECTB, rajioreHnbl

Twvn cynbGUOOB 1 X aHanoros

Tun  KANCNOPOAHbLIX COEANHEHWA (OKUCIbI M TMOPOOKMCIbI,
KapboHaTbl, cynbdartbl, docdatbl, BorbdpamaTbl, Xpomarhbl,
©opaTbl)

Knacc cunukatoB. Obuasn xapakrepuctika MmHepanoB 4aHHOro
knacca. CoBpeMeHHas KpucTannoxummyeckas knaccudbukaums
cunukatoB. OcobeHHOCTU CTPYKTypbl. Prsnyeckme CBOMCTBA,
NPOVCXOXAEHME, NPaKTUYECKOe 3HaYEHMe.

KapkacHble cunmkatbl. OCOBEHHOCTN XMMMYECKOrO CocTaBa U
CTPYKTYP MUHepanos, MOpdosiormsa 1 ousnyeckme CBOMCTBA.

OcTtpoBHble cunukaTtel. Knaccudguvkaumm BHYTPU NOAKIACCOB,
0COBEHHOCTU XMMUYECKOrO COCTaBa U CTPYKTYP MUHEPAIIOB,
Mopdonornsa n dusnyeckme CBOUCTBA.

MupokceHbl, amgpnconbl. Oco6eHHOCT XMMMUYECKOro cocTaBa U
CTPYKTYP MUHeparnoB, Mopdonormsi u donsmnyeckie CBOUCTBA.

Crniouctble cunukatbl. OCOBEHHOCTM XMMNYECKOro cocTaea u




| | cTpyKTYp MMHepanoB, Mopdonorsi U u3n4eckne CBONCTBA.

2. JlabopamopHbie pabombi

2.1 OcHoBbI KpucTannorpagum OnemeHThI cMMMETpUn KpucTanmnos. CocraBneHue
KpucTtannorpadgpuyeckux dopmyn no knaccudpukaumm bpase.
Tabnuua CMHIOHWIA U KAaTErOPU.

2.2 Cucrematuyeckas OcHoBHble AnarHoctuyeckue cBonCcTBa MWHEeparnos.
MWHepanorus Knaccndmkauma MuHepanoB. XapaKTepucTuka OTAErbHbIX
MUWHeparnoB: XxuMuyeckas dopmyna, rmaBHble NpUMMecK, Tun
CTPYKTYpbl, CUHIOHWSS W BWA CUMMETPUM  KPUCTaNna;
0COOEHHOCTN  BHelHel opmbl, (U3M4eckMe CBOWCTBA,
yCcnoBust  HaxoxgeHusi, ocobeHHocTn  obpas3oBaHua  u©
paspylleHns,  pa3HOBMOHOCTW;  XapaKTepHble  CMYTHMWKM,
NnpaKkTu4eckoe 3Ha4YeHme.

Twn NpoCThbIX BELLECTB.

Twn ranoreHngbl.

Tun cynsdnaos.

TUN KMCNOPOAHbIX coeanHeHuin. Knacc okcMaoB v rmapoKCUaOoB.
[MpakTN4EeCKMN KONNOKBUYM

Knacc cynbdartoB, kapboHaToB.

Knacc docpatoB 1 nx aHanoros, BonbpamaTtos.
[MpakTN4EeCKMN KONNOKBUYM

Knacc cunukaToB. ObLLasi xapakTepucTmka MMHeparoB AaHHOro
knacca. CoBpeMeHHas KpucTanioxummyeckas krnaccudukaums
cunukatoB. OcobeHHOCTU CTPYKTYpbl. Prsnyeckme CBOMCTBA.
KapkacHble cunukatbl. OCOBEHHOCTM XMMUYECKOro cocTaBa U
CTPYKTYP MMHepanos, MOpPgonoris u pmanyeckme CBoMCTBa.
OcTtpoBHble cunukaTtbl. Knaccudumkaumm BHYTPU MOQKNACCOB,
OCOBEHHOCTU XMMMUYECKOrO COCTaBa M CTPYKTYP MWHEparios,
Mopdponormsa n pusnyeckne CBOMCTBA.

MupokceHbl, ampunbonbl. OCOBEHHOCTN XMMUYECKOro cocTaBsa U
CTPYKTYP MUHepanos, Mopdonorms n omsnyeckme CBONCTBA.
Cnouctble cunukatbl. OCOBEHHOCTU XMMWYECKOro cocTaBa M
CTPYKTYP MUHepanos, Mopdonormsa n omsn4eckme CBONCTBA.
[MpakTN4EeCKMN KONNTOKBUYM

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Bugbl 3aHsaTUI (4acoB)
Ne HanmeHoBaHne Tembl Yy ————
n/n (pasgena) gucuunnuHbl | Nlekuun MpakTnyeckme | JlabopaTopHbie pa6oTa Bcero
1 OcHoBblI 0 ) 4 8 12
KpucTannorpadum
2 OcCHOBHBbIE MOHATUA 2 ) ) > 4
MUHepanormm
XMUYECKUIN COCTaB U
3 BHYTPEHHee CTpoeHune 6 - - 6 12
MUHEparnoB
4 ["eHe3nc n reHetTnyeckne 10 ) ) 10 20
NPU3HaKN MMHepanoB
CuctemaTtumyeckas 26 ) 40 30 96
MUHeparnorus
6 JK3ameH 36
NToro: 44 - 44 56 180

14. MeToaun4yeckue ykasaHuUA onsi o6yyarowmxcsi No 0CBOEHUIO AUCLUNIUHBI
OOyuarommMmcs cieyeT UCIoIb30BaTh OMyOIMKOBaHHBIE METOIMYECKUE TOCOOUs IO Kypcy «MuHepanorus ¢
OCHOBaMH Kpuctayuiorpadumny»; « Kpucraminorpapus ¥ KpUCTaUIOXUMHES U3 CIIMCKA TUTEPATYPHI,
aeKTpoHHbIE pecypchl BI'Y, a Tak ke pekoMeHayeTcsl caMOCTOsTeNIbHAs paboTa ¢ KOJJIEKIUSIMUA MUHEPAIOB
1 MoJiesiel KpUCTAJIIOB.



15. lMepeyeHb OCHOBHOW W [OOMNOJSIHUTENILHOW NUTepaTypbl, PECYPCOB WHTEpPHeT,

Heo6XoAUMbIX ANS OCBOEHUA AUCLMUNIIUHbBI (crucok numepamypbl 0pOPMIASEMCs 8 COOM8emcmeauu
¢ mpebosaHusmu FOCT u ucronb3yemcs obujasi ckeo3Hasi Hymepauusi Ors 8cex 8u008 UCIMOYHUKO8)
a) OCHOBHas nuTepaTtypa:

Ne n/n NcToYvHnK
BetextuH A. I'. Kypc MuHepanormm : ydebHoe nocobue ansi ctyd. By3oB, 00y4. Mo HanpaBfeHuo
1 nogrot. 130300 "MpuknagHas reonorms" / A.l'. beTtexTuH ; nog Hayd. pea. b.W. Muporosa, b.b.

Lkypckoro .— M. : KOY, 2008 .— 735 c.

Bynax A. I'. O6was muHepanorus : yuebHuk onsa cTyd. By30B, 00yd. Mo cneumanbHOCTM

2 "leonorng" / A.T'. bynax, B.I'. KpuBoBuues, A.A. 3onotapes .— 4-e nsa., nepepab. u gon. — M.
: Academia, 2008 .— 410 c.

Boiiko, C. B. Kpuctannorpadgpusa n muHepanorus. OCHOBHbIE NOHATUSA [ONEKTPOHHBIN pecypc):
y4yebHoe nocobue / C.B. bonko ; MnuHuctepcteo obpasoBaHus 1 Hayku Poccuiickon Penepaumu
3 ; Cnbupckun depepanbHbin yHMBepcuTeT.— KpacHospck : Cubmpckuin begepanbHsbii
yHuBepcutet, 2015 .— 212 c.: Tabn., un. — bubnuorp.: c. 190-194 .— Pexwum gocTtyna
http://biblioclub.ru/

6) QononHUTenbHas NMTepaTypa:

Ne n/n NcTovHuMK
4 NasapeHko E.K. Kypc MmuHepanorum : yuebHuk / E.K. lazapeHko. — Mocksa: Bbicluas wkona,
1971. — 589 c.
5 CwmonbsaHnHoB H.A. lMNMpakTtuyeckoe pykoBogCcTBO No MuHepanorum : — Mocksa: Hegpa, 1972. —
382 c.
6 Mwunosckuii A.B. Munepanorus : yyebHuk / A.B. Munosckuii, O.B. KoHoHoB. — Mocksa:

VMsgatenbctBo MOCKOBCKOro rocygapcTBEHHOro yHneepceuteta, 1982. — 311 c.

"oposukoB A.A. MuHepapanorus : y4eb. / A.A. Nlogosukos. — M.: Heagpa, 1983. — 648 c.
Beppu J1. MuHepanorus: Teopetuyeckue ocHoBbl.OnucaHne MmHepanos.[narHocTuyeckme
Tabnuupl: y4ebHuk / J1.beppu, b. MencoH, P. OuTtpux. — M.: Mup, 1987. — 591 c.

B) MHpOPMALMOHHbIE SMEKTPOHHO-00pa3oBaTeNibHbIE pecypchbl (0duumanbHbie Pecypcbl MHTEPHET) :

*

Ne

n/ Pecypc

n

1 | 3HBE BopoHexckoro rocyqapCTBEHHOIO YHUBEPCUTETA https://lib.vsu.ru

2 | OBC "YHuBepcuTtetckasn bubnuoteka online" https://biblioclub.ru

3 OneKTpoHHO-6MbnmoTeyHas cuctema «KoHCyIbTaHT http://www.studmedlib.ru
CTYAECHTAa

4 | DnekTpoHHO-6nbnmoTevHas cucrtema «Jlaupy https://e.lanbook.com/

5 | Hay4Hasa anekTpoHHasa 6ubnunorteka https://elibrary.ru/

6 ONeKTpOHHbIA  Kype  «MuHepanorus ¢ ocHosamu https://edu.vsu.ru/course/view.php?id=2570
KpucTtannorpacgpum»
BecnnatHbIn HEKOMMEPYECKNN CnpaBOYHO-

7 | obpasoBaTenbHbIA NopTan Ansa reonoro., cTydeHTos- | http://www.geokniga.org/
reonoros

8 BGCI'IJ'IaTHblvVI HeKOMMvepquKW' nopran ¢ HaydHo- http://www.jurassic.ru/amateur.htm
nonynsipHOM 1 y4ebHOW NuTEepaTypon No reonormm
Hekommepueckni NpoekKT «MwuHepanbl "

9 | mectopoxageHuss Poccum  mn ctpaH  GnwkHero | https://webmineral.ru/
3apybexbsay

BHauvane ykasbiBalotca OBC, c koTopbiMM wumetoTcs goroBopa Yy BIY, 3atrem OTKpbITblE 3NEKTPOHHO-
obpasoBaTenbHble pecypchbl

16. MNepeyeHb y4yeOHO-MeTOQMYECKOro obecnevyeHus AnNsi CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, ocobus, 3adayHuKu, MemoduyecKue yKal3aHusi 0 BbIMOTHEHUIO
rpakmu4eckux (KOHmporsibHbIx) pabom u 0p.)

Ne n/n NCTOYHUK
YepHbiwora M.H., Nonuaposa J1.B., Pe3HukoBa O.I". MuHepanorusi ¢ ocHoBamu
1 KpucTtannorpadun. YuyebHo-meToanyeckoe nocobve ons Bysos/ Nagarenbcko-

nonurpadunyeckun ueHtp BIY/ 2012-42c.
2 Pesnunkoa O.I'., Anbbekor A.FO., MoHuaposa J1.B., YepHbiwosa M.H., A6pamos B.B., bolko



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

M.C., KyaHeros B.C. Kpuctannorpadusi n kpuctannoxmmus YdebHo-meToguveckoe nocobne
ans Bysos/ Mzpgatensckun gom BIY/ 2019-70c.

17. WHdopmauMOHHbIE TEXHONOrnu, ucnonb3yemMmblie AnNs peanu3auum y4ebHoOWM
AUCLUMNINUHBI, BKIOYasi nporpaMmmHoe obGecne4vyeHune U UHEGOPMaALUOHHO-CNPABOYHbIE
cuctembl (Npy Heob6xoANMOCTH)

Mporpamma kKypca peanu3yetcs C MNPUMEHEHWEM 3SNEKTPOHHOro obyyeHnss u  AUCTaHLMOHHBIX
obpasoBaTenbHbIX TEXHOMOMMW - 3NEKTPOHHbIN KypC «MuHepanorus € OCHOBamu KpucTannorpamm»
https://edu.vsu.ru/course/view.php?id=2570

Nenn MporpammHoe obecneveHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HenckniountenbHble npaea Ha O Kaspersky Endpoint Security ana 6usHeca - PacluvpeHHbIn
Russian Edition

4 | MporpaMmmHasa cuctema Ans OOHapy>XEHUS TEKCTOBbIX 3aMMCTBOBAHUA B YYEOHbIX M Hay4HbIX
pabotax AHTunnarnat.BY3

OdwmcHoe npunoxeHne AdobeReader

OdwmcHoe npunoxenne DjVuLibre+DjView

[e23[¢)]

18. MaTepMaano-TeXHquCKoe obecneyeHne QUCLUNIINHI:

Peanunsauusa nporpammbl AUCUMMNUHLI TpebyeT Hanuuusa yyebHoro kabuHeTta n nabopaTopum MUHepanornm u
KpucTannorpadgpuu.

O6opypoBaHne yyebHoro kabuHeta: Tenesmsop PhilipsLED 55", Hoytoyk TOSHIBA Satellite A200-235, LCD-
npoektop TOSHIBA TLP-X2500.

O6opynoBaHne nabopatopum n pabounx MecT naboparopun: KONNEKUMst KpUCTaNIMYECKNX CTpYKTyp U Moaenen
KpUCTanmnoB, KOnneKkuns MMHepanos, Wwkanbsl Mooca, hapdopoBble NNacTUHKW, NPEAMETHbIE CTEKNA, CTalbHbIe U
MeOHbIE UrMbl, MarHUTHbIE CTPENKK, conaHas kucnota (10%)

MpoBeneHne kKypca BO3MOXHO C MNPUMEHEHUMEM OUCTAHLUMOHHbIX OOpasoBaTeNbHbIX TEXHOMOIMA  Ha
obpasoBartenbHoMm noptane BIY (www.edu.vsu.ru) ocywiectensaeTtcs ¢ npumeHeHnem Hoytbyka TOSHIBA Satellite
A200-23J ¢ BCTPOEHHOW BUAEOKAMEPON 1 MUKPOGQIOHOM.

19. OueHoOuYHble cpeacTBa ANA NPoOBeAeHUSA TEKYLUEer U NMPOMEXYTOYHOM aTTecTauumn

Mopsiaok OUEeHKM OCBOEHUSI obyyarowmMmMmncs y4ebHoro matepuana onpeaensieTcsi CoaepxaHuem
criegylowmx pasaenos ANCUMNINHBI

WHankaTtop(bl)
Ne | HaumeHoBaHue pasgena | KomneTeH
OOCTUXEHUS OueHouHble cpeacTea
n/n | aucunniunHel (Mogyns) ums(n)
KOMMEeTeHUMM
OCHOBbI TecToBOE 3agaHve; aTTecTaums ¢
1 Orl1K-2 OrK-2.3; npuMeHeHnem nnatopMbl QNEKTPOHHbIN
Kpuctannorpagum
yHVMBEpcuTeT
TecToBOE 3agaHve; aTTecTaums ¢
OcCHOBHble MOHATUSA . .
2 Orl1K-2 OrK-2.3; npuMeHeHnem nnatopMbl QNEKTPOHHbIN
MUHepanomm
yHVMBEpcuTeT
XMUYECKNI COCTaB U TecToBoe 3aJaHue; artTectauus c
3 BHYTPEHHEE CTPOEHUne Orl1K-2 OrK-2.3; npUMeHeHnem nnatopmbl ANEKTPOHHbIN
MUHeparnos YHVMBEpCcUTeT
TecToBOe 3agaHve; aTTecTaums ¢
["eHe3unc n reHeTnyeckune . .
4 Orl1K-2 OrK-2.3; npuMeHeHnem nnatopMbl QNEKTPOHHbIN
NpY3HaKN MUHEParioB
YHVMBEpCcUTeT
TecToBOE 3agaHve; NpakTnyeckoe
CuctemaTtumyeckas . )
5 Orl1K-2 OrK-2.3; 3afaHue; aTTectaums ¢ NPUMEHEHNEM
MUHepanorms .
nnaTgopmbl SNEKTPOHHbBIA YHUBEPCUTET
lMpomexyToyHasa aTTecTtaums MepeyeHb BOMPOCOB
dopma KOHTPOSS — 3a4€T, 3K3aMeH
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20. TunoBble OLEHOYHbIE cpeacrtBa M MetToaunvYeCcKue wmMartepuanbl, onpegensdrouiune
npoueagypbl oueHUBaHUA

20.1. TeKywWwmMn KOHTPOSb yCNeBaeMocTu

Ona  avcumnnuibl  «MuHepanoryss ¢ OcHoBaMu KpucTannorpacdum» npegycMoTpeHa ofHa
Tekyllas aTTecTauusi, Kotopasi COCTOMT M3 HECKONbKMX YacTel U pacTsHyTa BO BpeMeHu. Tekywuii
KOHTPOSIb YCNEeBaemMoCTU MO AUCLUMMNNHE OCYLLECTBNSETCS C MOMOLUBIO CrNedyrLmnX OLEHOYHbIX
CpPencrTB:

MepeyeHb NpakTUYECKUX 3afaHUN

MpakTnyeckune 3agaHua Nel

1. OnpenenuTb MUHEpanbl N3 NpeafioXXeHHon konnekuun. B konnekuun 15 o6pasuos.
2. OnpegenuTb TUN U KIacc K KOTOPOMY OTHOCUTCS OnpeaeneHHbI MruHepart,

3. Hanucatb xumuyeckyto oopmyny MuHepana.

KpI/ITepI/lI/I OUEeHnBaHNA NPakKTU4eCKoro 3agaHna:

Kputepun Bannbl
O6yyvatowmninicss B MONHOM obObeme BbINOMHWU 3afdaHune:, onpeaenun 3ayTeHo
BepHO 75% 1 Gonee MuHepanoB, Hanucarn UX XMMUYECKUA COCTaB B
BmAe hopMyrnbl, onpeaenun TMn 1 Knacc MMHeparnos

O6yyarowmncsa onpegenun meHee 75% MmnHepanos HesauyteHo

TecToBble 3agaHus
3apgaHue 1

1.CTpoeHne MnHepanoB. [NaBHbIe TUMbI CTPYKTYP.

2. XMNUYECKMIN COCTaB MMUHEpanoB. Tunbl COEANHEHUA.

3.N3omophmam B MmHepanoruun. dakrtopbl naomopdurama.

4.NMonumopdunam 1 nonnumopdHbie MoagndurKauum.

5.Tunbl BoAbl B MMHEpPanax.

6.dun3nyeckme CBONCTBA MUHEPASIOB.

7.LiBeTa 1 TMnbl OKpackM MMHepanoB. JTanoHbl LBeTa MMHeparnos.

8.Knaccudumkaums npoueccoB MmHepanoobpasoBaHus.

9 .MarmaTtu4eckumin npoLecc MMHepanoobpa3oBaHUs U CBA3aHHbIE C HUM IMaBHENLLNE MOMe3Hble
nckonaemsble.

10.MNermaTnTOBbLIN NpoLIEeCC MMHEPaNoobpa3oBaHNA N CBA3aHHbBIE C HAM MOMe3Hble UCKoMaemble.

11.KoHTakTOBO-MeTacoMaTmyeckme MnpoLecchl U CBA3aHHbIE C HAM MOMe3Hble MCKoMaeMble.

12.I'mopoTepmarnbHbIA NPOLECC U MUHEPanoobpa3oBaHMe U3 BYNIKAHUYECKNX SKCransiLmi.

13.MuHepanoobpa3oBaHue B KOpe BbIBETPMBAHNA FOPHbIX NOPOA U pya.

14.0K30reHHble MPOoLECChl, UX Krnaccudukaumsa n cBA3aHHbIE C HUMU MECTOPOXKAEHMS.

15.MeTamopdunyeckme npoLecchbl U CBA3aHHbIE HAMW NONEe3HblEe UCKOMaeMble.

16.MNpuHUMNBbI kKNaccudmrkaumm MuHepanoB. Knaccudmkaums MMHEPAnoB Kak XMMUYECKUX COeQUHEHUIA.

17.Knaccbl camopogHbIX MeTanmnoB 1 MeTannongos. CBOMCTBA, MPONCXOXKAEHMNE U MPAKTUYECKOE 3HAYEeHne
(meab, cepebpo, 30M0TO, NONNKCEH, anmas, rpacduT, cepa).

18.ManoreHngpbl. Knaccndukaumst n obme CBONCTBa, NPONUCXOXOEHNE U NPAKTUYECKOe 3HaYeHne
(dorntoopuT, ranuT, CUNBBWH, KApHaNUT).

19.Cynbdunabl. Knaccudmkauusi, CBONCTBa, MPONCXOXKOEHMNE U MPAKTUYECKOE 3HaYeHNE (XarbKO3VH,
NUPPOTWH, NEHTNAHANT, CanepuT, raneHnT, KNHOBapb, HOPHUT, XanbKONNPKUT, peanbrap, aHTUMOHWT,
AypPUNUIMEHT, KOBEMIWH, MONNBAEHUT, MUPUT, MapKaanT, KOBanbTWH, apCEHONUPUT, TEHHAHTUT, TETPASAPUT,
OynaHxepuT )

20.Knacc okcuaoB v rmapookcmaoB. Knaccudukaumsi, obLime CBOMCTBA, NPOUCXOXAEHNE U NPAKTUYECKoe
3HayeHue (pyTu, KaCCUTEPUT, KOPYHA, UITbMEHWT, reMaTuT, KynpwT, KBapL, onasn, MarHeTUT, XpomMuT, bpycuT).

21.BOKCUTbI, TIMMOHUTBI, MMHEpPanbl MapraHueBbix pyd. Popmyrbl, CBOMCTBA, MPOUCXOXKOEHNE U
npakTuyeckoe 3HadeHne (bokecuTbl: anacnop, 6eMuT, MAapaprnamT. JIMMOHUTBI-FETUT, NENUOOKPOKMT.
MapraHueBbie pyabl —MUPOMO3NT, FAYCMaHUT, MaHraHUT ).

22 Knacc kapboHaTtoB. ®ur3nyeckne CBONCTBA, MPOUCXOXKOEHNE U NPaKTUYECKOe 3Ha4YeHne (KanbuuT,
CULEPUT, MarHe3uT, aparoHUT, CMUTCOHUT, LIEPYCCUT, AONOMUT, Manaxvr, asypur).

23.Knacc cynbartoB. duanyeckne CBOMCTBA, MPOUCXOXKOEHNE U NpaKTUYeckoe 3HavyeHue (bapuT, uenecTuH,
aHIMe3nT, aHMMOPUT, TEHAPOUT, anyHUT, SPO3NT, MMIMC, MUPaAbUNUT, ANCOMUT, XanbKaHTUT, KarMeBble KBacLpl).



24 Knacc gocaToB 1 BonbpamaToB. dusnyeckne CBOMCTBA, MPOUCXOXKAEHNE U MPaKTUYeCcKoe 3HayYeHne
(anaTuT, MOHaUMT, cKopoauT, Oupto3a, BUBUAHUT, IPUTPUH, aHHAbeprnT, TOpOEPHNT, KAPHOTUT, BONbpamMuT,
LLIEENTNT, KPOKOUT)

25.Knacc 6opatoB .dusnyeckne cBoncTBa, 0COBEHHOCTU CTPYKTYP, MPONCXOXKOEHMNE U MPaKTMYECKoe
npuMeHeHue (NoasurnT, 6ypa, rmgpobopauuT, 6opauuT).

3apaHue 2

1. Cvnukatbl. PacnpocTpaHeHHOCTb, OCHOBHbIE 3Tarlbl B UCTOPUUN N3YYEHUSI CUINTMKATOB.

2. Kpuctannoxmmmnyeckas knaccudmkaumsa cunmkaTos.

3. Xumunyecknin coctas 1 omsndeckne CBOMCTBA CUNMKATOB.

4. TponcxoxaeHne n NnpakTuyeckoe 3HaYeHne CUNNKaToBs.

5. OcTpoBHble cunukaTbl. ObLasi xapakTepucTuka, dusndeckme cBoncTaa, opmynbl MUHEPanoB,
NPOUCXOXAEHNE U NPaKTUYecKoe 3HadeHue (rpynna onvBuHa, rpynna rpaHaToB, UMPKOH, TUTAHUT, AUCTEH,
aHganysuT, Tonas, CTaBponuT, anuaoT).

6. KonbueBsble cunukathbl. ObLlan xapakrepuctka 6epyunna n TypmanmHa. Prnsmyeckme CBOMCTBa,
dopmynbl, pasHOCTU, MPOUCXOXKAEHUE U NPaKTUYeCKoe 3HaveHne (bepwnn, TypManuH, aBaManvT, guonTas,
aatonur).

7. LlenoyeyHble cunukatsl. Knaccudukaums, coctas, CBOWCTBaA, YCrnoBus obpasoBaHus (rpynna
POMOUYECKMX NMMPOKCEHOB, Anorncua, reqeHéepruT, aBrmTt, arMpuH, CNOAYMEH, BONMACTOHUT, POAOHUT).

8. JleHTouHble cunukatbl. Knaccndmkaums, coctaB, CBOMCTBA, YCNoBus obpa3oBaHms (aHTOUNNNT, XeapuT,
TPEMONUT, aKTUHONWUT, poroBast obmaHKa, akTUHONUT, rmaykodaH, pubeknT).

9. MNupokceHbl 1 amdpnbonbl. CpaBHUTENBHAA XapakTepUCTMKa KPUCTaNNOXUMUYECKOW CTPYKTYpPbl, COCTaB,
CBOWCTBA, ycrosus obpasosaHus.

10. Crniouctble cunukaTtbl. Knaccugumkaums- kak oTpaxeHme B3anmMoCBA3M CBOMCTB CIOUCTbIX CUNIMKATOB OT
COCTaBa 1 KpMCTannoxXmumMnu4eckoro MoTuea.

11. CsowcTBa, (buanyeckne CBOMCTBA, MPONCXOXKOEHMNE N MPAKTUYECKOE 3HAYEHMNE CITOUCTBIX CUMMKATOB
(KAOMWMHUT, CEPNEHTUH, TarbK, MOHTMOPUIIIOHUT, NEHHUH, LLAMO3MT).

12. M'pynna cniog. Knaccundukaums, dusnyeckme CBOMCTBA U NPaKTUYECKOe 3HaYeHne (MycKoBUT, ONOronuT,
BMoTUT, NenMaonuT, NnenugomMenaH, MaprapuT, rMayKoHUT, BEPMUKYNUT ).

13. KapkacHble antomocunukaTel. ObLas xapakrepucTmka ,knaccmdukaumsa, coctas, CBOMCTBA, YCNOBUSA
obpa3oBaHMs 1 MpaKTUYEeCcKoe 3HaYeHue.

14. Nnarnoknasel. CocTtas,oopMyribl, CBOMCTBA, MPOVCXOXAEHME U NPAKTUYECKOE 3HAYEHUE.

15. LLlenoyHble noneeble wnatbl 1 henbawinaromnabl. CBoncTea, popmyribl, MPOUCXOXAEHNE U
npakTu4yecKoe 3HavyeHne (CaHnOMH, OPTOKNA3, MUKPOKIMH, aHOPTOKIa3, HeenuH, NasypuT, KAHKPUHUT, NTEALIMT ).

16. pynna ueonutoB. CocTas, CBOMCTBA, YCNOBMS 06pa3oBaHNA 1 NpakTUYeckoe 3Ha4YeHne (aHanbumm,
HaTPONUT, CTUNBLOUT).

KpVITepVIVI oueHnBaHnA TeCToBOro 3agaHuna:

Kputepun Bannbl
O6y4arowmnca yBepeHHO OTBEYaAET Ha NOCTaBMEHHbIE BOMPOCHI, AaeT OTtnnyHo
TOYHblE (DOPMYIMPOBKM U onpeaeneHns

OOyuvatowmnca oTBe4YaeT Ha MOCTaBfEHHbIE BOMPOCHI, HO WHOrAa XopoLo
owmnbaeTcs B TOMHOCTN DOPMYNMPOBOK 1 OnpeaeneHni.
OO6yuvatommncsa oTBevaeT Ha NOCTaBIIEHHbIE BOMPOCHI C ownbkamu, He YOoBneTBopuTENBHO

AaeT TOYHbIX (POPMYIIMPOBOK, HO Ha HaBogsliMe BOMpoChbl AaeT
NpUMepHbIe OTBETbI
OGyyaroLmiica He OTBEYaeT Ha MOCTaBEHHbIE BOMPOChHI HeynoBneTBopuTenbHO

20.2. NMpomexyTo4yHasa aTrectaums

MNpomexyToyHas aTTecTauusi No AUCLUMMNMHE OCYLLECTBNSETCA C MOMOLLUBbIO  CreayoLmX
OLIEHOYHbIX CPEACTB:

MpakTnyeckoe 3agaHue (3a4eT)
1. OnpegenuTb MUHEparbl U3 NPeAnoXeHHON Konnekumn. B konnekumm 15 o6pasuos.
2. OnpegenuTb TUN 1 KIAcC K KOTOPOMY OTHOCUTCS OnNpeaeneHHbIi M1Hepart,
3. Hanmcatb xumun4yeckyo doopmyny MMHepana.



KpI/ITepI/lI/l OUuEeHUnBaHNA NpPakTn4eCcKkoro 3agaHnA:

Kputepun Bannbl

O6yqarou.|,m7|c;| B NMONMHOM OObeEMe BbIMOMHUN 3adaHue:, onpeagenun 3auTeHo

BepHo 75% 1 BGonee MUHeparnos, Hanucan X XMMUYECKUin cocTaB B
Buae dopMynbl, onpenenun TUM 1 Knacc MMHepanoB

O6yyvarowmincsa onpegenvn MmeHee 75% MuHepanos HesayteHo

lMpumepb! 80MPOCO8 K IK3aMeHy

1. MpeomeT MuHepanorus. MoHsATMe o MnHepane. Ceasb C APYIMMU HAayKamu.

2. KpaTkas nctopusi passutus MuHepanormm. Ponb poCCUIACKUX YYEHbIX B pPa3BUTUM MUHepa-
NIOrMYEeCKUX 3HAHWUN.

3. 3HayeHne MUHepanoB M POSfib MUHEPANoOrnM B NMPOMBILLFIEHHOCTU U CEMbCKOM XO35INCTBE;
pasgeneHne MMHepanoruu.

4, OnemMeHTbl CUMMETPUIN KPUCTANMoB: OCK, MITOCKOCTU, LUEeHTP. [NoHATNE KaTeropuin n CUHIOHWIA
B KpucTannorpadgpum.

5. CT1poeHre MvHeparnoB. MaBHble TUMNbl CTRYKTYP.

6. XUMUYECKMI coCcTaB MUHepanoB. Tumbl COEANHEHNI.

7. Vsomoppmam B MuHepanorumn. dakropbl nsomopgursma.

8. MonumopduramM 1 NnonMMopdHble MoaUdUKaLUA.

9. MceBao- 1 napomopo3bl, UX reHETUYECKOE 3HAYEHNME.

10. Tunbl BOAbI B MMHEpPanax.

11. OMnupudeckne n Kpuctannoxmmumyeckne opmynel MuHepanoB. MeTtoabl nepecyeTa
XUMUYECKMX aHaNn30B Ha hopMyIibl MUHEPASOB.

12. dunsmyeckne CBOMCTBA MMHEPANOB.

13. LiBeTa 1 TMNbl OKpackM MMHepanoBs. 3TanoHb! LiBeTa MMHEpParnos.

14. CpocTkn n arperatbl MuHepanoB. [MpakTnyeckoe 3HavyeHMe Mopdonormyecknx nNpPU3HaKoB
MUWHeparnos.

15. "eHepaums MuHepanos. lNMoHaTne o napareHesunce.

16. OCHOBHbIE METOAbI MMHEPANOrMYeCKMX UCCregoBaHun.

17. Knaccudpmkaumsa npoueccos MMHepanoobpasoBaHus.

18. MarmaTnyeckuin npouecc MuHepanoobpas3oBaHUs U CBA3aHHbIE C HUM  [MaBHEnLmne
nornesHble UcKkonaemble.

19. MMermatnToBBLIN MpOLECC MWUHEpPanoobpa3oBaHWsl W CBA3a@HHbIE C  HUMM  MOMe3sHble
nckonaemble.

20. KoHTaKkToBO-MeTacoMaTmyeckme NpoLecchl U CBA3aHHbIE C HAM NOMe3Hble MCKoNaeMble.

21 21. 'napoTepMarnbHbIA NpoLecc U MUHepanoobpasoBaHNe U3 BYNKAHWUYECKUX SKCransumm.
CBs3aHHble C 3TMMUY NpoLleccamm nosnesHble MCKoNnaeMble.

22. MwHepanoobpasoBaH/e B KOpPe BbIBETPMBAHUSA FTOPHbIX NOPOA U PYA.

23. OK30reHHble NpoLEecehl, UX KnaccudukaLums U CBA3aHHbIE C HIMWU MECTOPOXAEHUS.

24. MeTamopduryeckme npouecchl U CBA3aHHbIE C HAMW NOMNe3Hble UCKoMaemble.

25. MpuHumMnbl Knaccudukaumm muHepanoB. Knaccuduvkaumsa MUHepanoB Kak XMMUYECKUX
COEUNHEHNN.

26. [NoHaTne Bnga, pasHOBMAHOCTEN M PA3HOCTEN B MUHEpPanax.

27. Knaccbl camopogHbix MeTannoB U MeTannougoB. CBOWCTBA, MPOUCXOXOEHWE U
NpaKkTMyYecKoe 3HayeHme.

28. [anoreHnabl. Knaccudukaumsi 1M obwme CBOWCTBA, NPOUCXOXOEHME W MNpPaKTUYECKoe
3Ha4yeHue.

29. Cynbdugbl: kKnaccugmkaunsi, CBOMCTBA, MPOUCXOXOEHUE U NPAKTUYECKOE 3HAYEHME.

30. Knacc okcvMaoB M rMapoOOKCMAOB: Kraccudmkaums, obline CBONCTBA, MPOUCXOXOEHWE U
NpaKkTM4ecKoe 3Ha4YeHme.

31. BokcnTbl, MIMMOHUTLI, MUHEPanbl MapraHueBbIX pya: OpMynbl, CBOUCTBA, NPOUCXOXOEHUE U
NpaKkTM4YeCcKoe 3Ha4YeHme.

32. Knacc kapboHaToB: hm3nyeckme CBOMCTBA, MPOMCXOXOEHNE N NPaKTUYECKOoe 3HAYEHNe.

33. Knacc cynbgaToB: dmandeckme CBOMCTBA, MPOUCXOXOEHME U MPaKTUYECKOe 3HaYeHne.

34. Knacc doccatoB 1 BonbpamaTtoB: duandeckne CBOWCTBA, MNPOUCXOXKOEHME W
NpaKkTM4ecKoe 3Ha4YeHme.

35. 35. Cunukatbl. PacnpocTpaHEHHOCTb, OCHOBHbIE 3Tanbl B UCTOPUM U3YYEHUS CUIMKATOB.

36. Kpucrannoxmmmnyeckas Knaccudukaums CUmMKkaToB.




37. XMUYECKMIN COCTaB U n3nYeckne CBOMCTBA CUMNNKATOB.

38. I'Ipowcxo>|<,u,eHV|e N NpakTn4yeckoe 3Ha4eHne CUIInKaToB.

39. | OctpoBHble cunukaTtbl. Ob6Waa XxapakTepucTuka, duandeckme CBOWCTBa, OPMYIbI
MUHEparnoB, NPOMCXOXAEHME U NPaKTUYECKoe 3HaYeHme.

40. | KonbueBble cunukatbl. O6Gllas xapakTepucTuka Gepunna u TypManuHa, dusmyeckue
CBOWCTBA, (hOpMYIbl, PA3HOCTU, NMPOUCXOXKAEHME U NPaKTUYecKoe 3HaYeHue.

41, LlenoyeyHble cunvkaTbl: Knaccudukauusi, cCocTas, CBOMCTBA, YCNoBUSt 06pa3oBaHus.

42. | IleHTOoYHble cunuKaThl: KnaccuukaLms, cocTas, CBOWCTBA, YCNOBMSA 06pa3oBaHus.

43. | MupokceHbl U amdubonel. CpaBHUTENbHas XapaKTepucTUMKa — KpUCTannoXMMUYECKON
CTPYKTYpbl, COCTaBa, CBOUCTB, YCroBUii 06pa3oBaHus.

44, Cnouctble cunukaTsl. KJ'IaCCI/Id.)I/IKaLI,I/IFl — KaK OTpaXeHne B3anMOCBA3N CBOWCTB CIIOUCTbIX
CUITUKATOB OT COCTaBa U KpUCTalimioOXMMMU4YeCKoro MoTmBa.

45, CeoiicTBa, (*)M3I/1‘-I€CKI/1€ CBOWCTBA, npoucxoxgeHme n npaktn4yeckoe 3Ha4deHue CIOoUCTbIX
CUIMNKAaTOB.

46. prnna cnwoa, KJ'IaCCI/ICbMKaLI,Mﬂ, Ct)I/I3I/1LIeCKIAe CBOWCTBA U npakTn4yeckoe 3Ha4YeHune.

47. | KapkacHble anomocunukatel. ObLuan xapakTepucTuka, Knaccudukaumsl, cocTtas, CBOWCTBA,
ycrnoBusi 06pasoBaHuns, NPakTUYecKoe 3Ha4YeHue.

48. Mnarnoknasel. CocTas, q)OpMyJ'IbI, CBOWCTBA, npoucxoxgeHne n npaktm4eckoe 3Ha4eHue.

49. | UlenoyHble nonesble WnaTbl M doensawnarongbl: GopMyrbl, CBOINCTBA, NPOUCXOXOEHWE.

50. prnna LLeOnNTOB: COCTaB CBOMCTBA, ycnosuA O6pa3OBaHI/1$| M npakTn4eckoe 3Ha4YeHne.

D,J'IFI oueHnBaHuA pe3ynibTaTtoB O6y‘-IeHI/IFI Ha 3a4eTe UCMNOJIb3YTCA crieayrwne nokasaTtesnn:
1) 3HaHne TeopeTnveckoro matepumana n sBnageHmne tTepMmmHamMmm U NOHATUAMMN,
2) YMEHNE CBA3bIBaATb TEOPUIKO C I'IpaKTI/IKOIZ;
3) YMEeHNe pellaTb NnpakTn4eckme 3agayu;

[ns oueHMBaHUsI pe3ynbTaToB OO0YYEeHUs Ha 3K3aMeHe Mcnonb3yeTcsl 4-6annbHas Lkana:
«OTIINYHOY», «XOPOLLO», «y0OBIETBOPUTENBHOY, «HEYO0BNETBOPUTENBHOY.

CooTHoLLEeHNe nokasaTenen, KpUTEPUEB U LLKAllbl OLleHNBaHNA Pe3yribTaToB O6yHeHVIFI.

YpoBeHb
KpuTtepun oLeHnBaHnsa KoMneTeHLnin chopmmpoBaH LLikana oueHok
HOCTU
KOMMNeTeHLUN
O6yvarowmnca B NonHONM Mepe BriageeT MNOHATUMHbIM annapatoM | [1oebiweHHbIl OmnuyHo
OaHHOM 00nacTM Haykm (TEOPEeTMYECKMMW OCHOBaMM OUCLMMNIIMHDI), YPO8EHb
cnocobeH MNNICTpupoBaTb OTBET NpuMepamu, aktaMmm, NPUMEHSITb (3aymero)
TEOpPETUYECKNE 3HAHNA ONs PELUEHNsI NPaKTUYECKMX 3agay
Ob6yvarowmnca Bnageet MOHATUMHLIM annapaTtoM OaHHOW obnacTu Ga3zoshbiti Xopouwo
Haykn  (TEOPETUYECKMMM  OCHOBaMM  AOMCUMMIMHBI),  crocobeH YPO8EHb
WUNNKCTpMpOBaTL  OTBET  MpuMepamu,  akrtamu, NPUMEHATb (BaumeHo)

TEOPETUYECKNE 3HAHUS ANA  peLleHus NPaKTUYecKUX 3agad, Ho
JonyckaeT owmMbK1 Npu 0TBETax Ha BOMpPOChI
OOb6yuvarowmnca Bnageer YacTUYHO TEOPETUYECKMMWU  OCHOBaMMU lMopozoeniti Yooenemeopumen

OVCUMMIIMHBI, dparMeHTapHO CcrnocobeH  unncTpupoBaTb OTBET ypOBEHb bHO
npumepamu, aktamu, He B [MOMHOW Mepe yMeeT MPUMEHSATb
TEOpETUYECKNE 3HAHUS ANS PELIEeHUs NPaKTUYEeCKnX 3adad, onyckaeT (BaumeHo)

OLUMGKM Npu OTBETAX Ha BOMPOCHI

OTBET Ha KOHTPONbHO-U3MEPUTENbHBIA MaTepuan He COOTBETCTBYET - Heydoenemeopum
nobbiM  Tpem  (Y4eTbipemM) W3  MEPEYUCTIEHHBIX  MOKa3aTenen. €/1bHO
ObGyuvalowmninics  4EMOHCTPUPYET  OTPbIBOYHbIE,  (PparMeHTapHble

3HaHWs, JonyckaeT rpybble OWUGKM Npyu pelleHun npaKTUYeCcKnX (He 3aumeHo)

3adad U He JaeT OTBeThbl Ha BOMPOCHI,

20.3. ®oHp OLEHOYHbIX cpeacTB C(hOPMMPOBAHHOCTU KOMMNETEHLUN

OIK-2. CnocobeH NMPUMEeHATb TeopeTu4v4eCkue OCHOBbI (*)yH.D,aMeHTaJ'IbeIX reosiorm4eCKknx gnCumnIivH npum
peweHnn 3agad npocbeccvaaanoﬁ AeATernbHOCTU



1) 3aKkpbIThble 3a4aHUS (TECTOBbIE, CPEAHUN YPOBEHb CHOXHOCTU):
3AOAHUE 1. CnanHocTb MMHepana - 3T0:
1) cnocoGHOCTb KPUCTANNOB packanbiBaTbCs NapansenbHO onpeaerieHHbIM KpucTaniin4yeckum
NSIOCKOCTAM
2) cTeneHb CONPOTUBIIEHNS MUHEParia BHELUHUM MEXaHUYECKUM BO3AENCTBUAM
3) adhdekT, BbI3bIBAEMBIN OTPaXKEHMEM CBETA OT MOBEPXHOCTN MUHEpana
4)  cnocoBOHOCTb KPUCTanmoB CBETUTLCS MPU HarpeBaHnn

3A0AHVE 2. Kakoli u3 nepeuncrneHHblx MMHepanoB obnagaet 6onbluein TBEpAOCTbIO:
1) Keapy
2) bBaput
3) Honomut
4)  AnyHut

2) OTKpbITblEe 3a4aHus (KOPOTKME OTBETHI, CPEeAHUN YPOBEHb CNOYXHOCTU):
SAOAHUE 1. K kakomy knaccy MMHeparioB OTHOCUTCS CaMOpPOAHOe 30510TO?
OTBeT: K Knaccy camopogHblie MeTansbl

SAJAHUE 2. 3anonHute nponyck: MwuHepanbl C HU3KUM yAenbHbIM BECOM, COBEPLUEHHOW CManHOCTbIO U
pearvpytoLLme ¢ CONSAHOM KUCMOTOM OTHOCATCS K Kracgy....
OTBeT: Kap6oHaTthl

3) OTKpbITbIE 3a4aHUA (CUTYALIMOHHbIE 3a4a4u, CPEAHUIN YPOBEHb COXHOCTH):

SAOAHUE 1. Nsomopdunam. Tunsl nsomopcumsma.

OTtBeT: CBOWCTBO aTOMOB, MOHOB MM UX FPYNNMPOBOK 3amMellaTb ApYrMe aToMbl, MOHbl UIM UX TPYMNAMPOBKA B
XUMUYECKUX COEOUHEHUSIX MEepeMEeHHOro CcocTaBa HasbliBaeTcs u3omMopduamom. BxoxaeHne n3oMopdHbIX
npuMmecern B MuHepan npoucxognt 6Ge3 KOPEeHHOro W3MEHEHWs ero KpUCTannMyeckon peLueTKn, MOCKOMbKY
nepecTporika CTPYKTypbl npueena 6bl kK 06pa3oBaHWO HOBOrO MUHeEpana.

Mo BaneHTHOCTM WOHOB BbIGENAITCSA [fABa TuNa wu3omopduamMa — W30BaNEHTHbIN W reTEPOBaNEHTHbIN
(pasHoBaneHTHbIN). MNepBbIN U3 HUX XapaKTEpPU3YeTCs 3aMEHON B KpUCTaNNIMYECKON CTPYKTYpe MOHOB O4MHAKOBOW
BaneHTHOCTM U LUMPOKO MPOSIBASAETCS MpU YCrOBUM OBLLHOCTU CBOMCTB M PasMepoB 3aMeLLalowmxcs MoHOB. B
COOTBETCTBMM C npaBunom B. M. MNonbgwimmara, cCnocobHOCTb 3NEMEHTOB K B3anMo3aMeLLLEHMIO YObIBaeT No mepe
BO3pacTaHUs pasHuLbl BEMMYMH MOHHBLIX paamycos (r).

MprMMepom COBEPLUEHHOrO, HeorpaHWYeHHoro (MosniHoro) usomopduama sensietcs onueuH (Mg, Fe)2[SiO4], B
KOTOPOM MpU 3aMeLLeHnmn No CXeme

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

OTYETNIMBO NPOSIBNSETCA aAAUTUBHOCTb COCTaBa M CBOMCTB B psay dopctepnt (Mgz[SiO4]) — dpasnut (Fez[SiOa4)).
Mpumepom reTepoBaneHTHOro wusomopduama aBnawTcA BbicokoTemnepatypHole Na—Ca nonesble LWNathl
(nnarrnoknasbl), BKMoYawLlme psig pasHoBugHocTen mexay anbomutom Na[AlSizOs] n aHOpTUTOM € 3aMeLLeHnem no
cxeme

Na* + Si** < Ca?* + AP

dakTopbl M3oMopdn3ma:

— ©OnM30CTb paaMycoB, YYacTBYHOLIMX B M30MOPGHbIX 3aMeLLeHUsiX MOHOB M atomoB (Mo npasuny B. M.
MonbawmmaTa);

— cxoAcTBo (6rM30CTb) XMMMYECKMX CBOMCTB 3aMellalolmx Apyr gpyra anemMeHToB, NpuHagnexawux K O4HOMN
nogrpynne nepuogudeckon tabnuubl . N. MeHgeneea, n nogobue B CTPOEHUM UX BHELLHUX SMEKTPOHHBLIX
obornouvek;

— TepmoguHammdeckun caktop (P n T), npegnoxeHHsii B. . BepHagckum.




