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I. EJIM ¥ 3AJJAYT JUCLHUILINHBI (MOIY.JIS):

Heab AMCUMIUIMHBI — Pa3BUTHE HABBIKOB MAaKPOCKONMUYECKON HIEeHTU(HUKAIIUN
MUHEPAJIOB W O3HAKOMIIEHHE C METOJaMH JaO0OpaTOPHBIX HCCIICIOBAaHUN MHUHEPAIBLHOTO
BEIISCTBA.

3agaun:

v/ 3aKpeIyiecHHEe ¥ pa3BUTHE TEOPETHYECKUX 3HAHMHA M IPAKTHYECKUX HABBIKOB
oOyyaromuxcst 1o (pyHAaMEHTAIbHBIM Te0JIOTHUECKUM aucuumimHaM «Kpucramnorpadusy,
«MuHepaAIOTUA»»;

v/ yrayOieHne TEOpeTHYECKHX MpPEACTAaBICHHH O MHHEpalaX, WX KOHCTUTYIIHH,
CBOWCTBAaX M YCIOBHUSX 00pa30BaHUs;

v/ 03HaKOMIICHHE C BO3MOXXHBIMU MOAXOJAMH K IHArHOCTHPOBAHHIO MHHEPAIOB, B TOM
ypcIie 1a00paTOpHBIMU METOIaMH UCCIIEJOBAHMUS,

v’ pa3BUTHE U yrIyOJIeHHEe HABBIKOB MAKPOCKOIIMYECKOM TUATHOCTHKH MUHEPAIIOB,;

v’ npuoOpeTeHre MEPBUYHBIX HABBIKOB OOpabOTKH, MHTEPHPETAUH M MPEICTaBICHUSL
pe3yiabTaToB Ja0OPATOPHBIX UCCIIEAOBAHUI MUHEPAIIOB.

Il. MECTO JMCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOHnas aucuumianHa (Moayiib) «MeTo/bl IMarHOCTUKA MUHEPAJIOBY» OTHOCHUTCS K
qyacTu, GopMUPYEMOH ydacTHUKaMHU 00pa30BaTENIbHBIX OTHOIIICHUH.

Jnis m3ydeHusi TaHHOW y4eOHOW MUCHUIUTMHBI (MOIYJIsl) HEOOXOAUMBI 3HAHUS, YMEHHS U
HaBbIKK, (OpMUpYEeMble  MPEAUICCTBYIOUIMMHU  AUcCUMIIUHAMH:  «Obwasa  2eono2usy,
«Kpucmannoepaghusy, «Xumusy, « Qusuxay, « Munepanozusiy.

[lepeuens mnocneAyOMMX Y4eOHBIX TUCHUIUIMH, IJIi KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHUSI U HaBBIKU, (hOpMUpyEeMble HaHHOW y4eOHOW AMCHUIUTMHON: «/lumonocusa», «Memoowi
uccne0o8anus — MUHepaibHo2o — eeuwjecmeay,  «leonocus  MecmoporicOoeHuli  NONe3HbIX
uckonaemuixy, «Oowas ceoxumusy, «/labopamopmnvie memoovl usyueHus meepovix NONE3HbIX
ucxkonaemulxy, «I eonozus opacoyennvix u yeemuwvix kamueu Bocmounoti Cubupuy.

I1l. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JUCHHUIIJIMHBI
[Iporiecc ocBOeHHS TUCIUILIMHBI HAMpaBlieH Ha (JOPMUPOBAHKE SJIEMEHTOB CIEAYIOLIUX
koMmnereHnuid B coorBercTBHH ¢ PI'OC BO u OIl BO mo mgaHHo#l chnenuaibHOCTH
crneuuanu3zanuu  «l'eonoruyeckas Cbe€MKa, MOMCKM M pa3Bellka MECTOPOXKACHUN TBEPABIX
MOJIE3HBIX UCKOMAEMBIX).



ITepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU

KoMmnerennus

HNuaukaropsl
KOMIIeTeHI M

Pe3ysabTarsl 00y4yeHnus

[1K-3

CriocobeH caMOoCTOSTENTbHO
WIN B COCTaBE KOJUICKTHBA
HPOBOANUTH PabOTHI HA
MI0JIEBOM U JJaDOPAaTOPHOM
000py/I0OBaHUY, BBITIOJIHSTH
OIIBITBI U SKCIICPUMCHTHI,
IPOBOJUTH MOJICBHIE
T€0JIOTHYECKHE
HaOJI0ACHUS U U3MEPEHUs

NKnk-3.1

OcyuiecTBisieT
ICOJIOTHYCCKHUE
HaOII0JICHUS U U3MEPCHHUS
00BEKTOB MCCIIEI0OBAHUS,
MIPOBOJIUT UX OIHMCAHKE U
JOKYMEHTAITUIO

3HATh: METOJOJIOTUIO
OTIPENICJICHUs]  TUArHOCTHYECKUX
CBOMCTB MUHEpPAJIOB;

o0acTu MIPUMCHEHHS u
BO3MOKHOCTH METO/I0B
71a00paTOPHBIX UCCICIOBAHUN IS
UACHTU(UKAITIA MUHEPAJIOB;
KPUTEPHH OTOOpAa W MOJITOTOBKH
00pa3uoB ISt IPOBEACHUS
CreIHaTbHBIX METOJ/IOB
1a60paTopHOTO HCCIICTIOBAHUS
MHUHEPAJIOB

Ymers:
JIMarHOCTUYECKUe
MHUHEPAJIOB B 00pa3uax

yCTaHABIIMBATh
CBOIiCTBa

BJIaIIETb! OCHOBHBIMU IIPpUEMAMH
OIpCACIICHUA JUarHoCTU4YCCKUX
CBOMCTB MHUHCPAJIOB 110 BHCHIHUM
MAaKpPOCKOIMMYCCKUM ITPpHU3HAKaM

N/1Krniks.2

Hcnons3yer nosesoe u
nabopaTopHoe
obopynoBaHue Ipu
peleHny 3a1a4
npogecCuoHaIbHON
JeSITebHOCTH

3HATh: OCHOBHBIE J1a0OpaTOpPHbIE
METO/IbI YICCIIEIOBAHHS
XHUMHUYECKOTO cocraBa u
KPHUCTAJUINIECKOU CTPYKTYPBI
MHUHEPAIOB

Ymersn: OTIpeNeNsTh
HE00XO0IUMBIE METO/IbI u
o0opynoBaHue s peHICHUS
KOHKPETHBIX 3ajad4,
HaIpaBJICHHBIX Ha
UIEeHTU(DUKAIIMIO MHHEpAJIoB, a
TaKXKe COJICPIKAHHIO  TOJIE3HBIX
KOMIIOHEHTOB B X COCTaBE

Baanerb: HaBbIKAMM INEPBUYHOU

00pabOTKH, HHTEpHpeTaluu MU
HPE/ICTABICHUS pe3yJIbTaToB
1a00paTOPHBIX UCCIIeJOBaHHI
MHHEPAJIOB




NKnks.3

VYyactByeT B
OCYIIECTBICHUH OTACIBHBIX
ATaIroB HAYYHBIX
HCCIIEA0BAHUH TIPH
MPOBEACHUH OIBITOB U
JKCIIEPUMEHTOB,
onpeensieT HeoOX0UMbIe
CPEICTBA ¥ METO/IBI,
HEeOOXOIUMBIE IS
JIOCTHIKEHUS
MIPEIoIaracMbIX
pe3yabTaToOB

3HaTh: NIPUHIMIIBI OPTaHU3ALUN U
ITIOCTAaHOBKH Hay4HBIX
HCCIEA0BAaHUM, HAIPABICHHBIX HA
U3Yy4E€HNE XUMHUYECKOI0 COCTaBa U
KPUCTAIUIMYECKOMN CTPYKTYPBI
MHUHEPAJIOB

YMeTb: OCYILECTBIATh B COCTaBE
KOJUIEKTHBA  OTIENbHBIE  JTaIlbl
HCCIEA0BAaHUM, HAIPABICHHBIX HA
UICHTU(PHUKALIMIO MUHEPAJIOB




IV.COIEP) KAHUE U CTPYKTYPA JUCHUIIVIMUHbI (MOJAYJIA)
O0beM TUCIUIUIMHBI COCTABIISICT 4 3a4eTHBIC €MHUIIBI, YTO COOTBETCTBYET 144 akajieMUYECKUM YacaM, B TOM YHCIIe 2 9aca Ha 3a4eT.

dopma NPOMEKYTOUHOU ATTECTALUH: 3a4eT.

4.1 Couepma}me AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ II0O TEMaM, ¢ YKasaHUEM BHUIAOB y'leﬁHBlX 3aHSATHII M OTBEJEHHOr0 HAa HHX

KOJIN4YE€CTBA AaKAACMHUYCCKHUX YaC0B

Buabi yuedHoii paborsl,
BKJIIOYAsl CAMOCTOSITE/IbHYI0 PadoTy 00y4yaronuxcs,
5 MNPAKTUYCCKYIO IIOATOTOBKY M TPYAOEMKOCTH
»
E E (B yacax) ®opmbt
@ g 2 = TeKylIero
= § E g KonTakTHas pa6ora npenogaBartes ¢ S KOHTpPOJIsA
Ne 3 < ] .
Pa3nes pucHUILINHBI/TEMA S : S 08y Al IHMMCS = yCUEBaCMOCTH;
n/H 5 S S s 5 dopma
o & - = NPOMEKYTOYHOM
z S s aTTecTanuu
- S CemuHapckue/ =
= = npakTudeckne/ | KoHcyun- g
= Jlekuuun =
JadopaTopHble Taluu g
3aHATUA =
<
@)
1 Pasznen 1. Beenenne 4 0,5 2 YCTHBIN OITPOC
Paznen 2. Mcnonbs3oBanue MOpHOTOTHIECKUX N
2 . po 6 0,5 0,5 12 YCTHBIN OITpOC
0COOEHHOCTEN MUHEPAJIOB ISl UX TUArHOCTHKHU
3 Paznen 3. Makpockonuyeckasi JUarHOCTUKA 12 05 05 30 yCTHBIH ompoc/
MUHEPAJIOB 10 (U3NYECKUM CBOMCTBAM ' ' TECTUPOBAHUE
. CTHBIH onpoc /
4 Pazpnen 4. [lapareneTnyeckuii aHajii3 MUHEPAJIOB 10 0,5 1 26 y P
s TECTUPOBAHUE
Paznen 5. JTaboparopHbie METOIBI JUATHOCTUKH 5 N
5 paTop 2| 4 1 1 30 YCTHBIH OIIPOC
MHHEPAJIOB =
CTHBIN OIpPOC
Paznen 6. PaboTsl o opranu3aiuu, NpoBeIeHUIO U y poc,
pacyeTHo-
6 WHTEPIPETAINH Pe3yIbTaTOB UCCIICTIOBAHUS 6 1 1 32
rpaduyeckas
JIMarHOCTUKY MUHEPAJIOB
paborta
3auer
Bceero 144 | O 4 4 132 ’

2 4acoB




4.2 TInaH BHeayAUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00y4YaIOUIMXCS 110 JUCHMIITIHHE

CamocTosiTe/bHasi patoTa 00y4aloIuXCs

=
<
SE2 =
g2 § YuebHo-
= =22 3 MeTo/IHYecKoe
) = = 2 ~ Onenounoe
E Haszsanue pasnesa, TeMbl . =% = a o odecreyeHue
5 Bua camocrositeibHOI padoThl = 2 = - S CpPeACTBO .
8 ZEZ| EZ CaMOCTOSITEILHOM
<
5 = g padoThI
o ™= =
=
S=gl °
>
Pabora ¢ nutepaTypoi, paznen Va, Nel,2
Pazgen 1. Beenenue MIOBTOPEHUE U3YyYEHHOTO B Kypce 1-2 2 YCTHBIH OTIPOC paszen VO, Nel
«MuHepanorus» MaTepuana paznen VB
Pabora ¢ murepaTypoi,
COCTaBJICHUE KOHCIIEKTA C BBIJCICHUEM asnen Va, Ne2.3,4
Paznen 2. icnonb3oBanue MOpQOIOTHIECKIX OCOOCHHOCTEN | ompenenenuii TepMUHOB, paboTa ¢ . P A
2-6 12 YCTHBIH OTIPOC paszen VO, Nel
MHHEPAJIOB JUISI UX JHATHOCTHKH nporpaMMHbIM npoaykToM VESTA mo pasien Vi
3aKpETUICHHUIO HABBIKOB
TeOMETPUYCCKON KPUCTATIOTpadun
P i . V
Pa3nien 3. Makpockonuueckas MarHOCTHKA MHHEPAJIOB 110 aGora ¢ mtepatypoi, yCTHBII OIPOC pasie Va,
N COCTaBIIeHUE TAOIHI] JHarHocTHueckux| 6-10 30 TeCTHDOBAHNE Nel,2,4
= (usmyecknM cBocTBaM CBOMCTB MHHEPAJIOB P pazzen VB
E aznen Va
o Pabota c nuteparypoi P ’
§ COCTaBIICHHUE KOHCHera cyliménenneM Nel,2,3,4
Pazpnen 4. [lapareneTnueckuii aHain3 MUHEPAJIOB 8 . 10-12 26 YCTHBIH OTIPOC pasmen V6,
OIIPENEIIEHUH TEPMUHOB U YCTOWUUBBIX Nel.23.4
MHUHEpaJIbHBIX aCCOLMALUN BN
P tan paznen VB
Pabora ¢ nutepaTypoi, pasaen Va, Nel,3;
COCTaBJICHUE KOHCIIEKTa C BbIJCICHUEM . pasnen Vo,
Paznen 5. JlabopaTopHble METOIbI JUATHOCTUKU MHUHEPAJIOB . 12-15 30 YCTHBII OMpocC ]
METOJIOB aHaJIW3a U ONpeAesIeHuI Nel,2,3,4;
TEPMUHOB pasznen VB
PaG N N paszgen Va, Ne3;
Pa3znen 6. PaboTsl 0 opranu3zaiuu, MpoOBEACHUIO U abota ¢ INTepaTypoH, YCTHBIN OTPOC, paszen V6,
KOHCIIEKTUPOBAHUE, 15-18, pacyeTHo- ]
MHTCPIIPCTALMM PE3yIbTAaTOB MCCICAOBAHUS JUATHOCTUKH 32 Nel,2,3,4;
J0paboTKa pacueTHO-Tpa(UIECKUX 22-35 rpadudeckas asnen Vo
MHMHEPAJIOB pabor pabora p

OO01muit 00beM CaMOCTOSTETLHON PA0OTHI 110 TUCIUILTHHE (Yac)

w |

7




4.3 Copep:xaHnue y4eGHOro MaTepuasia

Pa3nen 1. Beenenue

1.1. Copepxanue «MeTOJOB NMATHOCTUKM MHMHEPAJIOBY» KaK AUCIUIUIMHBI, €€ Leld U
3aJa4H.

1.2. ITonoxeHnue U B3aMMOCBSI3b AUCHUILUIMHBI «METO/Ibl JUArHOCTUKU MUHEPAIOB» CpeIu
HayK.

1.3. Hayynoe u mpakTUyecKOe 3HAYCHUE pPalMOHAJIBHOIO MCIOJIb30BaHUS METO0B
JTMArHOCTUKU MUHEPAJIOB B X0JI€ BBIITOJTHEHUS OMPEIEICHHOTO KOMITJIEKCA F€0JIOTHYECKUX padoT.

1.4. KoHcTuTynus u cBoicTBa MUHEPAJIOB.

Pazmen 2. Hcnonp3oBanue MOPQOIOTHYECKNX OCOOCHHOCTEHl MMHEpaloB Uil HUX
TMAarHOCTHKH

2.1. CBs13p BHENIHEH MOP(OIOTUN KPUCTAIIIOB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHEM.

2.2. IIpuHIHIIBI KPUCTAJUIOXUMHUYECKOTO aHAIN3a KPUCTAIIOB MUHEPAJIOB.

2.3. MeTozp! IPOSMPOBAaHHS KPHCTAJUIOB MUHEPAJIOB KaK 3JIEMEHT MPECTABICHHS JaHHBIX
KPHUCTAJUIOXUMHUYECKOTO aHAIH3A.

2.4. llpumeHeHHe CBOOOJHO-PACIPOCTPAHIEMOr0 NPO(PECCHOHATBHOTO MPOTPAMMHOTO
obecrieuenuss VESTA i moCTpoeHUsT KPUCTAIUIOB MUHEPAIOB U OTOOPAKEHUST KPUCTAIUTMYECKUX

CTPYKTYpP

Pa3znen 3. Makpockonuueckasi TMarHOCTUKAa MUHEPAJIOB 10 PU3NYECKUM CBOWCTBaM

3.1. OnTuyeckue cBOMCTBa MUHEPAJIOB U MX CBSI3b C BHYTPEHHUM CTPOCHUEM

3.2. MexaHuueckre CBOMCTBA MUHEPATIOB U UX CBS3b C BHYTPEHHUM CTPOCHHUEM.

3.3. JlonmogHUTENbHBIC AMArHOCTMYECKHE CBOMCTBA M MX 3HAYEHHE [UIl SKCIPECCHOU
JUarHOCTUKU MUHEPAJIOB.

3.4. Posib, OCHOBHbIE BO3MOXKHOCTU M OTPaHUYEHUS MOAXO0JA AMArHOCTMKM MHUHEPAJIOB IO
BHEUIHUM MAaKpOCKOIIMYECKUM CBOICTBaM.

Pasnen 4. [TapareneTndyeckuil aHaIu3 MUHEPAJIOB

4.1. CymHocCTh MapareHeTH4eCKOoro Moxo/1a ONpeieeHIs] MUHEPAJIOB.

4.2. O61mue npencTaBIeHUs O METOI0JIOTUN TeHETUYECKOH MUHEPAJIOrHH.

4.3. OcoOeHHOCTH MPOIIECCOB MUHEPATIO00PA30BAHHS.

4.4. Tunomop¢HbIe MUHEPAJIBI M TUTOMOP(HBIE MUHEPAIbHBIE aCCOLIMALINY.
4.5. OcobeHHOCTH MUHEPAIbHBIX ACCOIMAIMM Pa3IMYHbIX T€HETUYECKUX TUIIOB.

Paznen 5. JlabopaTtopHble METO/IbI TUATHOCTUKY MUHEPAJIOB

5.1. OOue npencraBieHus 00 UHCTPYMEHTAIBHOM HCCIIEIOBAaHUM XHMUYECKOTO COCTaBa,
KPUCTANTNYECKOM CTPYKTYpHI M (PU3MUECKUX CBOMCTB MHUHEPAJIOB.

5.2. KpucrannoonTuieckuii aHaius.

5.3. PeHTreHOMeTpHUYECKNE METOBI.

5.4. CexTpaiabHbI U PEHTI€HOCHIEKTPAIbHBIM MUKPOAHAIIHU3.

5.5. Pe3oHaHCHBIE METO/IBI HCCIIEOBAHUS COCTABA U CTPYKTYPBl MUHEPAJIOB.

5.6. TepMUUeCKUA aHAIH3.

5.7. JIFIOMUHECLIEHTHBIN aHAJIN3.

Paznen 6. PabGorbl mo opraHuszanuy, MPOBEIEHUI0O M HMHTEPHpPETAlUd pPE3yIbTaToB
HCCIIEIOBaHMsI TUarHOCTUKHA MUHEPAJIOB

6.1. IlmanupoBaHWe W OpraHu3alys MHHEPAJIOTHYECKUX, TNEeTporpapuueckux u
reOXUMHYECKHUX MCCIEA0BaHUN.

6.2. O6paboTka, UHTEPIIPETALIUS U MPEACTABIEHUE PE3YIHTATOB 110 MAKPOCKOMUYECKOMY U
1a00paTOPHOMY HCCIIEI0BAaHUIO MUHEPAJIOB.

6.3. PanimoHanbHBIN BEIOOp M COUYETAHWE METOJIOB aHAJIM3a JUISl BHITTOJIHEHUSI TTOCTaBICHHOM
3aJ1a4M B UCCJIEI0BAaHUM MMUHEPAIBHOIO UHAMBH/IA.



4.3.1 TlepeyeHb CEMMHAPCKUX, IPAKTUYECKUX 3aHATHI U J1a00PaATOPHBIX padoT

n/n

Ne
Pa3nena
M TeMBbI

HaumenoBanmue
CeMHHAPOB,
NPAKTUHYECKUX U
J1a00paTOpHBIX padoT

TpynoemMKkocThb

(uac.)

Bcero
4acoB

W3 Hux
NMpaKkTHYecKas
NOATOTOBKA

OneHovnbIe
cpeacTBa

dopmupyemMble
KOMIICTeHIIUH
(MHaUKaTOPBI)*

Mopdomnorus
MHUHEPAJIOB:
KPHCTAJUIOB, JJIEMEHTBI
CUMMETPHH, CHHIOHHHM H
BU/IBI CUMMETpPHUH, NPOCTHIE
dopMBl W  KOMOWHALHWH,
crepeorpadudeckue
TIPOEKITHH, oToOpakeHue
KPHUCTAJUIOB MHHEPAIOB C
MOMOILBIO  MPOrPAMMHOTO
obecrieueHus

KpUCTAJIJIOB
CUMMCTpPUA

0,5

VYceTHbIN onpoc

NKnxk-3.1

Makpockonugeckas
JUAarHOCTHKA  CaMOPOIHBIX
9JIEMEHTOB, CYIbOHUIOB H
cynb(ocoeit

0,2

Ycrubii onpoc /
TECTHPOBAHHE

NKnx-3.1

Makpockonugeckas
JIUarHOCTHKA TaJIOuJI0B,
OKCUJIOB U TMJIPOOKCUJIOB

0,2

Ycrubii onpoc /
TECTHPOBAHHE

NKnx-3.1

Makpockonugeckas
JIMarHOCTHKAa  KapOOHAToB,
cynmb(paToB, BOJIB(PpPaAMaATOB
u pochaTon

0,1

Yerubiit onpoc /
TECTUPOBAHHE

NKnxk-3.1

MaKpOCKOHH‘IeCKaﬂ
JUArHoCTukKa CUJIMKAaTOB

0,5

Yerubiit onpoc /
TECTUPOBAHHE

NKnxk-3.1

Tunomopdnsie
MUHEpaJbHbIC

MarmMaTH4ecKuX
00pa30BaHuil U IETMATUTOB

accolauu

0,25

Yerubiit onpoc /
TECTUPOBAHHE

NKnxk-3.1

TunomopdHsie
MHHEpaJIbHBIC ACCOIHAIMH
TUAPOTEPMAIbHBIX
0o0pa3oBaHUii, CKapHOB H
rpeii3eHOB

0,25

Ycrubii onpoc /
TECTHPOBAHHE

NKnx-3.1

TunomopdHsie
MHHEpaJbHbIE ACCOLHALMU
MeTaMOp(PHUYECKHX TIOPO

0,25

Ycrubii onpoc /
TECTUPOBAHHE

NKnx-3.1

Tunomopdusie
MHHEpaJbHbIE ACCOLHALMU
0CaJIOYHBIX TIOPOJ

0,25

Yerubiit onpoc /
TECTUPOBAHHE

NAKnx-3.1

10

Hcnons3oBaHue peHTIeHO-
(uryopecieHTHOTO ~ aHaNn3a
TSt UCCIe0BaHMs
XHMHUUYECKOTO cocTaBa
MHUHEpaJIOB

0,5

VYeTHbll onpoc

NKnxk-3.2
NKnx-33

11

IIpuHLHIBI u
pacuera
KPHUCTAJUIOXUMHUYECKUX
dopmyn OJIUBUHOB,
ITUPOKCEHOB,  aM(uOO0IIOB,
T10JIEBBIX LINATOB

METOIBI

0,5

Pacuerno-
rpadugeckas
pabota

NKnk-3.2
NKnk-3.3

12

OO0paboTKa, MHTEpIpeTanys
u IIpe/ICTaBJIeHNE
Pe3yNIbTaToB JIaOOPaTOPHOTO
HCCIeJOBAaHNSI MAHEPAJIOB

VYeTHbli onpoc

NKnx-33




4.3.2 TlepeyeHb TeM (BONMPOCOB), BBIHOCHMBIX HAa CaMOCTOSITEJIbLHOE H3y4YeHHE B
PaMKax caMoCTOSITeIbHOI paGoThl CTY/IEHTOB

Ne dopmupyemas
Tema 3aganue pMHpY HNIAK
H/H KOMIICTCHIIUA
O630p COBpEMEHHBIX IIpopaboTKa HCTOYHUKOB
N uapopmanuu pasueia V, IIK-1 MK k-
1 KIaccU(UKaIuii MUHEPAIOB (bopmauui pasz AKric3.1
COCTaBJICHUE KOHCIIEKTa
ITpUHIMITEL pacueTa
KPHUCTAJUTIOXUMHUYECKHX (HOPMYIT IpopaGota nerourikos
2 P uadopMaruu pazaena V, IK-1 NKk33
MIOPO000Pa3yIONINX MUHEPAJIOB
COCTABIICHUE KOHCIIEKTA
MIOJIKJIACCA CIIOEBBIX CHIIMKATOB

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3aIUU CAMOCTOSITEIbHON PadoThI

JUis  TONHOLEHHOTO W KA4YeCTBEHHOTO  BBHIMOJIHEHUS  CaMOCTOSITENILHOW — paboThI
o0yyJaroIuiics TOJKEH B Hadaje y4yeOHOro ceMecTpa ¢ yd4eToM C(hOpPMHUPOBAHHOTO pPACIMCAHUS
y4eOHBIX 3aHATUH PaCIUIaHUPOBATh BPEMsl, KOTOPOE OH IUIAHUPYET OTBOJUTH HA CAMOCTOSTEIBHYIO
paloTy 1o KaX10i n3ydaeMol AUCHUILUINHE ¢ y4€TOM 00beMa 4acoB, OTBOJUMOIO Ha 3TOT 3JIEMEHT
y4eOHOI paboThl B yueOHOM IUIaHE W pabouel MmporpaMMe COOTBETCTBYIOMICH MUCIUTUIMHBIL C
YYETOM PEKOMEHJOBAaHHOM MpernoAaBaTesieM JIUTepaTypbl, 00yJaroIuics JOHKEH 1103a00TUTHCS O
MOJTyYCHHUH B TIOJI30BAHME HA MEPHO OCBOSHUS TUCIUILIMHBI HEOOXOJMMOTO KOMITJIEKTa Y4eOHBIX
uznanuit B Hayunoii 6ubnuoreke UI'Y um. B.I'. Pacnytuna, TpeGyeMbIX aiisi peryisipHoil paboThl.
OOyuarommiicss JODKEH MPOBEPUTh HAIWYHME JOCTyNa K YKAa3aHHBIM B HAcToOsIIeH paboueit
porpamMMe AMCLUUILUIMHBI HHPOPMALMOHHBIM, CIIPABOYHBIM PECYpCaM M COOTHECTU C UMEIOLIMMHUCS
TEXHUYECKHMMHU BO3MOXKHOCTSMHU pabOTHl B JOMAIIHUX YCIOBUSAX, JHOO, IPU UX OTCYTCTBUHU TaKUX
yCIOBUH, TIOHUMaTh HEOOXOJMMOCTh IOCELICHUS KaOMHETOB I CaMOCTOSITEIbHON paloThl,
MPEIyCMOTPEHHBIX HA TEPPUTOPUM y4eOHOro KOpIyca TIeoJIOTUYECKOro QakyinpTeTa H
000pYZ0BaHHBIX KOMITBIOTEPAMU C JOCTYIOM K ceTH VHTepHeT, WM BOCHOJIb30BATHCS peCypcamu
U MaTepuanbHO-TeXHH4YeckuM Gonaom Hayunoit oubnuorexku UI'Y um. B.I'. Pacnytuna.

B rmporecce BBINOIHEHHS CaMOCTOATENBbHON paboOThl 0OydaroUuiics JOJKEH CTPOro
ClIeIOBaTh PEKOMEHJAIUSAM [penojiaBareis, KOTOphld OH (OpMYyIHUpPYET B XOJI€ OCBOCHHS
COOTBETCTBYIOILIEH TEMbI B paMKax pabOThl HA JIEKIIMOHHBIX M JTaOOPAaTOPHBIX 3aHATHX. [ TaBHBIN
yHoop B CaMOCTOSITENIbHOW paboTe MpU OCBOCHUHW JAHHOW IUCITUIUTHHBI OOYYArONIMICS JOJHKEH
JenaTh Ha MpopaboTKy MaTepualia 1o U3y4yaeMoil TeMe Ha OCHOBE PEeKOMEH0BaHHOM JIUTEPaTypHl,
MH(OPMALIMOHHBIX U CIPABOYHBIX pecypcoB. [[isl cocTaBieHNs KOHCIIEKTOB U 3aIIMCH OIpeIeTIeHUM
TEPMUHOB, MIPUHATHIX B MUHepajoruu. Ilpu nmpopaboTke cOOTBETCTBYIOLIEH TEMBI, 00yJarOLIHIiCs
JIOJDKEH BBINIUCHIBATh HE3HAKOMbIE TEPMHHBI, NPUBOJUTH HMX ONpPEICJIIEHHUS U JlaBaTb UM
HEOO0XO/UMBIE PAa3bICHEHUs, JKEJIATENbHO YKa3blBasg MCTOYHMK MH(MOPMAIUHU IyTeM J00aBJIEHUS
oubnuorpaduueckoit cchiiku. Ilepen HauaaoM COCTaBJICHHS KOHCIEKTAa, OOYJaroUIUHCs JTOJDKEH
IPOCMOTPETh 3allUCH, CAETaHHbIE Ha JIEKIHUSIX U Ja0OpaTOPHBIX 3aHATHSAX, O3HAKOMHUTHCA C
n3ydaeMoil mpoOiemMol (TeMoil) B pEKOMEHAyeMOW JMTeparype M JpYrHX HCTOYHHKAx
uHpopmanuu, ¢GopMHupys, TakuM o00pazoM, 0000LIeHHOe M YIIIyOJIeHHOE TNpEeACTaBICHUE O
KOHKpeTHOW mpoOjeme u Jenas TNOMETKM TeX uacTeil uHpOpMaluu, KOTOpble IUIaHUPYeTCs
0000IUTE, W mepepadoTaTh B XOJIe COCTaBICHUs KOHCHekTa. Ha ocHoBe aHanmm3a ydeOHOM
JTUTEepaTyphl, THPOPMAIIMOHHBIX M CIPABOYHBIX PECYPCOB OOYUAIOLIUIICS COCTABIIAET KOHCIIEKT,
BbIpa)kasi B HEM KIIIOUEBYIO CyTh M3ydyaeMoi MpoOIeMbl U BbIIeNss onpeieseHus TepMuHoB. Jlasee,
B paMKax MPOBEPKU TEKYIIEH yclieBaeMOCTH Ha JIEKIIMOHHBIX U JJAOOPaTOPHBIX 3aHATUH, a TAaKXKe B
xozie cobeceloBaHUN B paMKax KOHTPOJSI CAMOCTOSITEILHON PabOThI MpEerojaBaTeNb OLIEHUBAET
KAayecTBO COCTAaBJIEHMSI KOHCIIEKTOB MYTEM BU3YaJlbHOI'O MPOCMOTPA M OTBETOB HA BOMPOCHI IO
T€ME KOHCIIEKTUPYEMOI0 MaTepHara.
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BaxXHBIM 3J71€MEHTOM CaMOCTOSTEIBHONH pabOTHl OOYYaIOUIMXCS MO JAHHON MUCLUIUIMHE
npenycMarpuBaeT paboTy HaJa MOJAENSMHU TMPOCTHIX (OPM U HUX KOMOMHALMN, 3TaJOHHBIMH H
pabounuMH KOJUIEKIMSAMHU OOpPa3lOB MHUHEPAIOB M TEPOMOP(GHBIX MHHEPAJIHHBIX ACCOLMAIMA B
COOTBETCTBUM C HM3YUYEHHBIM MaTEpHajoM, a TaKXK€ COCTaBJICHHE TaOJHI] C JAMArHOCTUYECKUMHU
CBOMCTBaMM paccMaTpUBAEMbIX MUHeEpasoB. Huke npuBeaeHbl KpaTKUe METOIUYECKUE YKA3aHUS K
paboTe 00yyaronerocsi HeMOCPEACTBEHHO € KOJIJIEKLIUSIMHU.

Jlnst 3aKkperieHuss MaTepualia B XOJIe CaMOCTOSITEIbHOM pabOTBl CTYIEHTHI JOJDKHBI C
UCIIOJIb30BAaHUEM JTaJOHHOM U palbouell KOJUIEKIUI B COMNPOBOXKACHUM C PEKOMEHIyeMOM
JUTEPATypoil M COOCTBEHHBIMH 3allUCSIMH  PAacCMOTPETh, ONMUCATh M YCTAaHOBHTH OCHOBHBIC
¢busnueckue, B TOM 4yucie MOPPOJIOTHYecKre XapaKTepUCTUKU MUHEpajIoB B oOpasmax. Kaxnas
Kareropusi (PU3MYECKHX CBOWCTB MPOCMATPHBACTCS W aHATU3UpPyeTcs Ha oOpas3lax ASTaJOHHOU
KoJulekuuu, Oe3 Kakux-mubo ¢Qusnueckux ManHunmymsauuid c oOpasuamu. Jlanee warepuan
3aKpeIuIsieTCs MPaKTHYECKUMH HaBbIKaMU Ha 00pa3iax pabodeill KOJUIeKIHH.

Jia  ycmemHo#ll peandu3alMd  CaMOCTOSITENIbHOM  paboThl  CTYAEHTHI  HCIOJIBb3YIOT
peKOMeHIyeMyto JuTeparypy (cMm. Tabdi. 4.2), CoOOCTBEHHBIC KOHCIICKTHI JICKIIUH, a TAKXKE 3alHUCU U
MOMETKH, CJIeJaHHble Ha JabopaTopHbIX paboTax MO cooTBeTcTBYyloUle Teme. CHayana
PEKOMEHYETCA PACCMATPUBATh M AHAIM3UPOBATH KaXIbId M3y4aeMbli MHUHEPAI W3 ATAJIOHHOMU
KOJUIEKIIUM, oOpaliasi BHUMaHHE Ha FeHeTHYecKylo mHopMaruio. Jlanee CTyAeHT NMpUCTYyMaeT K
pabote Hang obpasnamu M3 pabodeill KOJUIEKIUH, BCIOMUHAsE OCOOEHHOCTH JHATHOCTHKHU JaHHBIX
MuHepanoB. KitoueBbIMH 3a/ladyaMK Ka)KIOW CaMOCTOATEIbHOM paloThl siBiseTcs (GOpMUPOBAHUE
MPEJCTaBICHUN O BapHaluu (PU3MYECKHX CBOWCTB M T'€HETHUYECKHUX OCOOEHHOCTEH MHHEPAJOB B
mpenensax  COOTBETCTBYIOLIEH KiacCU(UKAMOHHOW eIWHUIBl (TWMa, Kiacca, TMOJKiacca),
3aroMHHaHue (PU3NYECKrX U MOP(OIOTUIECKUX CBOMCTB M OCOOEHHOCTEH reHe3mca s KaKIoro
MUHEpala, BbIPAaOOTKH ONTHMAJIBHOTO IMOAXO0Ja B ONPEACICHUU TUATHOCTHYECKUX CBOWCTB
M3Yy4aeMbIX MUHEPAJIOB.

s camocToATenbHOM paboThl o TeMaM «TunoMop@Hbie MUHEpAIbHbBIE aCCOIUAIIIH. . . )
HEOOXOJMMBI: MaTepHalibl JIGKIUHA W 3alMCH, CJACTaHHbIE Ha Ja0OpaTOpHBIX pPaboOT, a TaKxke
peKoMeHI0BaHHas JuTepaTypa (cM. Tabi. 4.2), sTaoHHas U paboyasi KOJUIEKLIUH M0 JAHHOW TeMe.
OtanoHHas U paboyasi KOJUIEKIIHS BKIIIOYAIOT ceOst Habop 00pa3IoB ¢ KJIACCUYECKON TUITOMOP(HOM
MUHEPAJIBHOM  accolMaluel,  XapakTepu3yIOLIE  pas3Hble  PAaclpOCTPaHEHHBIE  THUIIBI
MarMaTu4eckoro,  MEerMaTUTOBOIO,  KOHTAaKTOBO-METACOMATHUYECKOTO,  THIPOTEPMAJIbHOTO,
MEeTaMOp(UYECKOr0 U OCaJ0YHOr0 IMPOILECCOB MUHEpanooOpa3oBaHus. B mpouecce paboTsl Hax
oOpa3uamu 3TaTOHHOW KOJUIEKIIMEN Mepe]] CTyIEHTOM CTOMUT 3aJaya BHUMATEJIbHO MPOCMOTPETh U
MPOaHAIN3UPOBATh KaXKAbIl MUHEpan B oOpaslie, MOHATh UX B3aUMOCBSA3b B paMKaX KOHKPETHOIO
mpolecca MHUHEpanooO0pa3oBaHUs, OTMETHUTh T'€HETHYECKHE MPU3HAKU JIaHHOM MUHEpaIbHOU
accouuanuy. 3aKpeIUICHHE IIOJIyYEHHBIX HABBIKOB, IIOJIYYEHHBIX KaK Ha JIEKIMOHHBIX U
a0OpaTOPHBIX 3aHATUSIX, TAK U B pad0Te HaJ ATAJIOHHON KOJUIEKIIMEH BBHITIONHIETCS Ha 00pasiax
ux paboueil koseknue. B pabore Hax paboueil kKojuleKued CTyJeHTY He0OXOAUMO ONpeaAeIUTh
BCE MMHEpasbl B 00paslle, caeiaTh ONHMCaHWE 00paslla M apryMEHTHUPOBATh MPUHAMJIEHKHOCThH
MUHEPAIBHON acCOLMALMU K KOHKPETHOMY I'€HETUYECKOMY ITPOLIECCY.

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

V. YYEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEUEHUE
JUCHUILIMHBI (MOLYJIS)

a) mepeveHb JUTePaTypsbl

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

2. bynanos B.A., benoronoB A.A., Cuzbix A.U. IlpakTHueckas MUHEpaOTHus ¢ OCHOBAMHU
kpucramorpadpuu. — Mpkyrck: U3n-so UpkyTtckoro ynusepcuteta, 1995. - 248 c. (16 3k3.)
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3. bynmanoB B.A., Cms3pix A.W. KpucrammoxumuszMm mnopogooOpa3yronmx MHUHEPAIOB.
Upkyrck: U3a-Bo Upkyrckoro yausepcutera, 2005. — 220 c. (19 2k3.)

4. bynanos B.A. Cusbix A.U. luarHoctuka munepainoB. — Upkyrck: U3n-Bo Upkyrckoro
yHuBepcuteta, 1991. — 248 ¢. (59 3x3.).

0) nepuogUYecKHre U3TAHUS

1. «3Banucku Poccuiickoro MUHEpaTIOrHUecKoro odIiecTBa — xypHaia Poccuiickoi akajgeMuun
HAyK, B OTKPBITOM JIOCTYII€ OTKPBITHI OTJENIbHBIE 0030pHBIE CTaThU MO BONPOCAM MHHEPAJIOTHH,
AJIEKTPOHHAs cchlaka: https://zrmo.org/ru/archives.html

2. «[Joxmaner akagemun Hayk» (mo 2020 r.) «Jloknanasl akagemun Hayk. Hayku o 3emuie» (c
2020 r.) — xxypHan Poccuiickoi akaJeMuu HaykK, TOCTYyN ¢ KOMIboTepoB cetu MUI'Y depes mopran
E-library: https://elibrary.ru/title_about new.asp?id=71079

3. «Contribution to Mineralogy and Petrology» — skypuan u3marenbcTBa SPringer, 10CTyi ¢
komiibloTepoB cetu UI'Y, anekrponHas cepiika: https://www.springer.com/journal/410

4. «Mineralogy and Petrology» — »ypHai u3matenbcTBa SPringer, J0CTyI ¢ KOMITBIOTEPOB
cetu UI'Y, sanekrponHas ccpuika: https://www.springer.com/journal/710

B) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H IIOUCKOBbIE CHCTEMbI

http://www.webmineral.com/

baza manneix «Mineral Website», ComepxuT moapoOHYIO CHpaBOYHYIO HH(OPMAIHIO O
COCTaBE M CBOMCTBaX MHHEpalax, UX FeHe3uce, KIacCH(PUKAIMOHHON MPUHAIICHKHOCTH ¥ MHOTHX
JIPYTUX XapaKTEPUCTHK.

https://www.mindat.org/

Munepaiorndeckass 06a3a gaHHbix «Mindaty cogepkur MmoapoOHYIO HHGOPMALHIO O
MHHEpajgaX, B TOM YHCIC MECTOPOXKICHHUAX M MECTOHAXOXKICHUM MHHEPAIOB, MX COCTaBe,
CBOWCTBAaX, OCOOCHHOCTH KPUCTAJUIMYECKHX CTPYKTYpP, KIacCH(PUKAIMOHHOW MPHUHAICHKHOCTH,
reHe3uce, METOI0JIOTHH ONPEICICHUH MUHEPAJIOB, 3JICKTPOHHBINH ONPEIeTUTEIh MUHEPAJIOB.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOJYJISA)

6.1. YuedHo-1a00paTopHoe 000py/10BaHKE:!

JlekMoHHBIE W J1TA0OpaTOpHBIE 3aHATUS MPOBOAATCA B yueOHoH aymutopun 207,
YKOMITJIEKTOBAHHOW y4eOHON MeOenbio (CTOJBI M JIaBKM) Ha 60 MOCaJ0YHBIX MECT, TUCHMEHHON
JIOCKOM Ui Mena, BUTPUHAMM C BUTPUHHOM MHMHEPAJOTMUECKOM KOJIeKIMeH, mkadaMu ¢
AIUKaMA ¢ paboueil W OSTAJOHHBIMH KOJUICKIMSMH, pabo4YWM CTOJIOM U CTYJIOM JUIS
IpernoiaBaTessi, MyJIbTUMETUIHBIM 000py10BaHHEM (IIPOEKTOP, HOYTOYK, KpaH).

st oGecrieueHust 1abOpaTOPHBIX padOT MO AUCITUTUIMHE UMEIOTCS:

- Ha0OpBl MaTEepPHAJIOB I MaKpPOCKOIINYECKOTO ONpEAEIeHUs MUHEPAJIOB, BKIIOYAIOIIUE B
ceOs mkanel Mooca, MarHUTHbIE KOMIIAChl, HETJIa3ypUpoBaHHbIE (apdopoBble MIACTUHKU
(OMCKBUTHI), CTaJbHbIE UIJbl (KaHLENAPCKHE IIWIa), MOJIUIPONMIEHOBBIH (raakon ¢ 3-5%
pacTBOPOM COJISTHOW KUCIIOTHI;

- BUTPUHHAs MUHEpaJorvyeckas KOJUJIGKIMS Juid  J1a0OpaTOpHBIX  3aHATUH U
CaMOCTOSITENTbHOM paboThI;

- JTaJlOHHas MHUHepaJloTM4ecKas KOJUIKIMS JUIs  JTaOOpaTOpHBIX  3aHATUH |
CaMOCTOSITENIbHOM paboThI;

- yuebHas (paboyasi) MUHEpaJoruuecKasi KOJUIEKLUs ISl CAMOCTOSITEIbHON paboThl;

- MOJIEJIN TIPOCTHIX (POPM KPUCTAIUIMIECKIX MHOTOTPAHHUKOB;

- rpaduyeckuii U J€MOHCTPAIIMOHHBI MaTrepHuai AJjs COOTBETCTBYIOUIMX JIEKIIMOHHBIX U
MPAaKTUYECKUX 3aHITUI

6.2. IlporpammHoOe oGecnieyeHme:
Onepanuonnas cucrema: Windows 8/10
[Tporpammusie npoaykTsl Microsoft Office Professional Plus 2010/2013 (kommonenTst MS
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Exel, MS Word, MS Power Point).
CBobOomgHO pacmpocTpansemoe mporpammHoe obOecriedeHne VESTA s mocTtpoeHus
KPUCTALTUYECKHUX CTPYKTYp U 3-D m300pakeHnii KpUCTAIIIOB MUHEPAJIOB.

6.3. TexHnuyeckue H 3JIeKTPOHHBbIE CPEICTBA O0YUEHUSI:

[Tpomiecc oOydeHus: XapakTepu3yercss MPUMEHEHHEM TPAJAULMOHHBIX (HOpM MpOBEACHUS
JEKUMOHHBIX W JIa0OpaTOPHBIX 3aHATHI C HCIOJb30BAaHHMEM HWHTEPAKTHBHBIX PECYPCOB
(mpe3eHTaLMiA, a TAK)KE MPUMEHEHHSI CIICIHAIM3UPOBAHHOTO POTrPAMMHOTO 00CCIICUSHHSI) B XO/Ie
KOTOpBIX MpernojiaBaTeib BBICTPAWBAET MOJENb Iepenadyd HH(OpMalMM, aKTUBU3HUPYS pa3HbIC
CTOPOHBI BOCHPHSITHS MaTepuajga CcO CTOPOHBI OOy4Yarommxcs, B TOM 4YHCIEe 3a CUéT
MEePUOINYECKOro OOCYXKICHHS IMOJaBaeMOro MaTepuasa MoCcpeICTBOM JIUCKYCCHUH.

JlononHUTENbHBIE HCTOYHUKM HWHPOpPMALMKM U pecypchl (mpe3eHTanuu, y4deOHas
auTepaTypa, CChUIKM Ha VHTepHeT-pecypchl), BBIIIOJHEHHE M IOMOIIb B  BBINOJHEHUH
CaMOCTOSITENILHOM paboThl O0YYarOIIMXCs, KOHCYIbTAlMM W (DUKCAMS KOHTPOJS TEKyIIeh
yCIEeBAaEMOCTH OOYYalOIIMUXCS  OOECIeYUBAETCS IMOCPEICTBOM SJIEKTPOHHO-UH(POPMAIIMOHHOM
o0pazoBaTeIbHBIN cpeasl urvy, JNOCTYITHOM Ha CTpaHHULIC JUCLUIUIVHBI
https://educa.isu.ru/course/view.php?id=52408

Vil. OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

B pamkax peanuzanuu JUCUUTUIMHBI «METOABI TUAarHOCTUKA MHHEPAJIOBY» MPEIyCMOTPEHBI
ClIeyIOIIMEe BUAbI Y4eOHON paboThl: JIEKLUH, JaOOpaTOpHbIE 3aHATUS, CaMOCTOsATENbHAs padoTa
00yJaroImuxcs, KOHCYJIbTaIHH.

[Ipy mpoBeAeHUHU JEKIMOHHBIX 3aHATUN NpenojaBaTeib HCIOJIb3YeT MOJEIb Iepeaayu
UHQOPMAIMK IOCPEICTBOM 0030pa COBPEMEHHOI'O COCTOSHHS pPaccMaTpHBAaeMON IPOOJIEMBI C
IPUBJICUEHUEM MHTEPAKTUBHBIX HMHCTPYMEHTOB, COYETAIOIIEr0 TaKue o0pa3oBaTebHbIe
TEXHOJIOTUU KaK MPOOJIEMHBIE ¥ MHTEIPATHBHBIC JICKIUH C LEJIbI0 aKTHBH3AIHUU Y 00YJarOINXCs
aHajuu3a, CHHTE3a, BOCIPHUATHA M IOHMMAaHUS HH(POPMALMU, BBICTPAMBAaHUS B XOJ€ JIEKLUH
AJIEMEHTOB JIUCKYCCUH M BBIPAOOTKY HHTEpECca K TEOPETUYECKOMY MaTepHay.

JlaGopaTopHble 3aHATHS peaU3yIOTCs MOCPEACTBOM OOYUYEHMs Yepe3 OIBIT, aKTUBU3AIUIO
KOMaHJIHOW pabOThl OOyYaloOUIMXCS, pPa3BUTHE MOJEIU OTCTAaMBAaHHWS CBOCH TIO3WIMH Yepes3
00CyXJIeHIe U3Y4YEeHHOI0 MaTepHaa.

CamocTrosTenbHass paboTa MpenycMaTpuBaeT IOBTOPEHUE U YIUIyOJieHHE H3YyYEeHHOIO
MaTepuaia B XoJe JIEKUMH M JabopaTOpHbIX 3aHATHH. OHa HampaBieHHa Ha MNpopaboTKy
MH(OPMALIMOHHBIX pecypcoB (yueOHOW, CIpPaBOYHOM M MEPUOAMYECKOM JuTeparypbl, MHTEepHeT-
pecypcoB) uepe3 MpopaboTKy y4eOHBIX M 3TAIOHHBIX KOJJIEKIUI MUHEPAJIOB, COCTaBICHHUE TaOIUI]
JMAarHOCTHYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIIEKTOB, COJCPKAIIUX JUArHOCTUYECKHE
CBOWCTBa MHUHEPAJIOB, OCOOEHHOCTH T'€HE3UCa, OIpe/IeIeHUs] TEPMUHOB M KPUTUYECKUN aHAIN3 1O
KOHKPETHOW U3y4aeMoil TeMe C BRICKa3bIBAHWEM COOCTBEHHOTO CYKIEHUS M apTyMEHTOB.

ViIl. OHEHOYHBIE MATEPUAJIBI JJISA TEKYIIEI'O KOHTPOJIA 1
MPOMEXXYTOYHOM ATTECTALIUA

8.1. Ouenounbie MmaTepuaabi (OM)

[TpoBepka Tekymiell ycmeBaeMOCTH IMPOXOAMT B paMKax JIEKIMOHHBIX U J1a0OpaTOPHBIX
3aHATUN B BHJIE YCTHBIX OIPOCOB, TECTUPOBAHUIO MO MNPOHJAECHHOMY MaTepHally, a TaKXe IO
COJIEP’KaHUIO TIOJATOTOBJIEHHBIX KOHCIIEKTOB B paMKaX CaMOCTOSTENbHONU paboThl 00yJaromuxcs 1
BBITIOJTHEHUIO TPEAYCMOTPEHHBIX pacueTHo-rpaduueckux padoT. IlpoBeaeHune mnpomexyTOUHOM
aTTecTallvu B opMe 3auera MpeCcTaBisieT coO0H NTOrOBYIO MIPOBEPKY MOJYUYEHHBIX 3HAHUS Yepes3
MHIUBUAYaJIbHOE coOecel0BaHUE MTOCPEICTBOM OTBETA Ha BOIIPOC U3 NMEPEYHS BOIPOCOB K 3aUeTy.

Kpurepuu nonyueHus: OTMETKU «3a4TE€HO» - IIPU OTBETE HA BOIPOC O0YUAIOIIMNACSA XOPOIIO
OpUEHTHpPYETCS B TEPMUHOJIOTMH, pacKphlBaeT ero cojepxaHus. B oTBerax Ha Bompoc
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00y4aroImuicss MOXKET JeNaTh OIIMOKH, HE BIMAIOLIME B 1I€JIOM Ha PACKPHITHE €ro COIEpIKaHus,
[Ipu 3TOM yuuTHIBa€TCA aKTUBHOCTH OOYYAaroOIIErocs B TEUEHUE MEpHOa M3Yy4YEHUs TUCIHUILINHBL,
OTBETHl HAa BOIPOCHI TEKYyIIEH YCIIEBAEMOCTH, YCIEIIHOE IPEOJI0JIEHUE TECTUPOBAHUS H
MIPaBWJIBHOCTH BBIMIOJIHEHUS IPETYCMOTPEHHBIX PacyeTHO-TpaduyecKux padorT.

OTMmeTKa «HE 3aYTEHO» BBICTABIISIETCS B CIy4ae OTCYTCTBUS CUCTEMATHMYECKMX 3HAHUU IO
JUCLUIUIMHE, YTO BBIPAXAETCS B HECHOCOOHOCTH OTBETHTh Ha 3aJaHHbI BoOIpoc, JIMOO
00y4aroImuiicsi TaeT OTBET CYLIECTBEHHO MCKaKAIOUIMHA CyTh 3aTparuBaeMoil Temsl. [lpu Hammuuu
oKMOOK B OTBETE HA BONPOC O0YYarOIMIICs MOKa3blBaeT HEMOHUMaHUe MpoOIeMbl WM Ipolecca,
YTO BBIPAXXACTCS B HEIOJHOTE OTBeTa. B TakoMm ciydae, OTCYTCTBHE WJIM HM3Kas aKTUBHOCTH
oOyyarolerocss B TEUEHHE TEOPETHUYECKOro OOyYeHHs, BBIPAKECHHOE B OTPHULATEIIBHBIX
MOKa3aTesiX TEeKYyLIeH ycleBaeMOCTH (peryisipHble MPOIYCKH JEKIHMOHHBIX M J1a0OpaTOPHBIX
3aHATUSAX WIM HX OOJbIIOE KOJUYECTBO, OTCYTCTBUE OTBETOB B paMKaX YCTHBIX OIIPOCOB,
OTCYTCTBHUSI WJIM HEYAOBJIETBOPUTEIHLHO BBIOJHEHHBIX pacdeTHO-rpaduyeckux pabor Oyxaer
OOBEKTUBHBIM II0Ka3aTelleM IPU OLIEHKE HEYJOBJIETBOPUTEIbHON CTENEHH CHOPMHUPOBAHHOCTH
2JIEMEHTOB KOMIIETEHIINN U €€ UHIUKATOPOB, OIIpeeNIeHHbIX B pasaeine I11.

8.1.1. OueHo4yHbIe MaTePHUAJIbI /ISl IPOBEPKH TEKyLIel ycreBaeMOCTH

MaTepI/laJIbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAECHTOB:

KoMnerenuun
Ne Buja xoHTpOJISI KonTposmpyemblie TeMbl (pa3aeJibl) (ROMIIOHEHTE),
n/H o P pompy pa KOTOpbIE
KOHTPOJHPYIOTCS
1 VYeTHbI onpoc Paznen 2 (cm. m.4.3) NKrk-3.1
2 Yeraetit onpoc / Pasgen 3 (cm. 11.4.3) MKnk-3.1
TECTUPOBAHUE
3 Yerneiid onpoc / Paznen 4 (cm. 11.4.3) NKnk-31
TECTUPOBAHUE
VeIl onpoc /
- NIKnk-3.2
4 PacteTHo Pazgen 5 (cm. m.4.3)
rpaduyeckne NIKnk-33
paboThI
5 YCTHBIN ompoc Paznmen 6 (cm. 11.4.3) NKnk-3.3

Bonpocs! 1J1s1 NOATOTOBKH K YCTHBIM ONPOCAM NPH NPOBEACHUH NPOBEPKH TeKylIen
yCIeBaeMOCTH

1. IIpumMepsl panMOHATBFHOIO M HEpPAIMOHAIBHOTO MCIIOIB30BaHUS METO/0B JUArHOCTHUKU
MUHEPAJIOB.

2. TIpuHIHMITBI TOCTPOEHHS cTepeorpaduuecKux MPOEKIUH.

3. B3aumocBs3b (hpU3HYECKUX CBOWCTB MUHEPAJIOB U HX KOHCTHTYIIHH.

4. OcobeHHOCTH CTPOEHHS KPUCTAJUINYECKUX CTPYKTYP MUHEPAJIOB.

5. ®opMBl HaXO0XKJIEHUS XUMUYECKUX 3JIEMEHTOB B MUHEpaJiaX.

6. Kpucramiomopdosaorust 1 OHTOreHUS MUHEPAJIOB.

7. IlpyHUIMIIBI MaKpOCKONHWYECKOM JUarHOCTMKM U OCHOBHBIE (DU3MUECKHE CBOWMCTBA
CaMOPOJHBIX METAJLIOB.
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8. IIpuHIMIIBI MaKpOCKONUYECKOH IHAarHOCTUKM W OCHOBHBIE (PU3MUECKHE CBOMCTBA
cynbpua0B 1 cynbhocoen.

9. IlpuHIMITBI MaKpOCKONMYECKOH IHAarHOCTHKM W OCHOBHBIE (pU3MuUecKue CBOICTBa
OKCHJIOB, BOJIb(PAMaTOB U MOIUOAATOB.

10. ITpuHIUIBI MAKPOCKOMTUYECKOW JUATHOCTHKH TAJIOU]IOB.

11. TTpuHIUIIEI MAKPOCKOTIMYECKOM TMarHOCTHKU KapOOHATOB, CyJIb(aToB, pocdaToB.

12. Metoabl MOJIEBOTO OMPEIEIICHUS TIaBHBIX MTOPOI000pa3yOIIMX MUHEPAIOB TOKIacca
OCTPOBHBIX CUJIMKATOB.

13. Meroabl MONEBOTO  OMpEIENICHUS] TJIaBHBIX IOPOJ000pa3yoUMX MHUHEpPAIOB
MOJIKJIACCOB LIETIOYEUHBIX U JICHTOYHBIX CHUJIMKATOB.

14. Meronbl MOJEBON AUATHOCTHKY TIABHBIX MOPOJ000PA3YIONINX MHUHEPAJIOB MOAKIAcCa
CJIOMCTBIX CHJIMKATOB.

15. Meronbl MOJEBON AUATHOCTHKY TIABHBIX MOPOI000pa3yIONIMX MUHEPAIOB MOJKIacca
KapKacHbIX aJTIOMOCHIJIMKATOB.

16. TumoxuMu3M MHUHEPAIIOB.

17. TunomopdHble MUHEpaJIbl U TUTIOMOpGHBIE MpU3HaKU. VX XapakTepucTHKa.

18. 3aBHCHMMOCTH CBOHCTB MHHEPAJIOB OT YCIOBUHN MX 00pa30BaHMS.

19. CoBpemeHnHbIe PEICTABIECHUS O IPOLIeccax MUHEPaTI000pa30BaHuUs.

20. T'naBHeWMEe THUIBI MUHEPAT000Pa3YIOIIMX MTPOIECCOB.

21. KpaTkas XxapakTepuUCTHKa IJIABHBIX T'€HETHYECKHUX THUIIOB MMHEPaI0o00pa3yrolmx
MIPOIIECCOB M UX CBA3b C PAa3IMYHBIMU 30HAMHU 3€MHOM KOPBHI.

22. Marma, ee coctaB 1 0COOCHHOCTH ee qudPepeHIMaIK PU 3aCThIBAHHUH.

23. TlocnenoBaTenbHOCTh  BBINEICHUS  TJIABHBIX ~ CHJIMKATHBIX ~ MHHEPAJOB  MpHU
KPUCTANIU3AL[M1 MarMbl.

24. Cxembl OTAENCHHS M KOHIICHTPALMH PYAHBIX MHHEPAJIOB NpPU MarMaTHYecKOM
nporecce.

25. TunuyHble MHUHEpAJIbHBIE ACCOLMAIUH, CBS3aHHBIE C OCHOBHBIM M YJIBTPAOCHOBHBIM
MarMaTH3MOM.

26. MuHepaJbHBIE aCCOLMAIMH B MECTOPOKICHHUAX aliMa3a, XPOMUTA, THTAHOMArHeTHTa,
IUTATUHOUIOB, ajMasa.

27. MuHepasbHbIE aCCOIMAIMN MarMaTUYECKUX CYIIb()UIHBIX MECTOPOXKICHHIA.

28. TlonsaTue o kapOOHATUTAX U NPEACTABICHUS 00 X I'eHe3HcCe.

29. MuHepalbHbIE aCCOIMANNN KapOOHATHTOB.

30. IlermMaTUTHI U COBpEMEHHBIE MPEICTABICHUS 00 UX MPOUCXOMKICHUHU.

31. MuHepalbHBII COCTaB TPAHUTHBIX TETMATHTOB.

32. OO6mas cxema KiacCU(pUKaLUU TPAaHUTHBIX IErMaTHTOB.

33. MuHepaTbHbBIE aCCOIUAINH MIETOYHBIX IETMATHTOB.

34. TunuuyHble MUHEPAJIbHBIE ACCOLUAIMH B THAPOTEPMAIIbHBIX 00pa30BaHUSAX.

35. Tumsl THAPOTEPMATHHBIX MUHEPAIBHBIX ACCONMAIMN W MX CBS3b C TIIyOWHHOCTBIO
o0Opa3oBaHMsI.

36. MuHepabHbIE aCCOIMANNN BBICOKOTEMITEPATYPHBIX THAPOTEPMATBHBIX 00pa30BaHHA.

37. MuHepayibHbIe aCCOLIMALIMU CPETHETEMIIEPATYPHBIX THAPOTEPMATbHBIX 00pPa30BaHHM.

38. MuHepabHbIE aCCOIMANMN HU3KOTEMIIEPATYPHBIX THAPOTEPMATIHHBIX 00pa30BaHMIA.

39. I'maBHeiine MUHEpaIbHbIE ACCOIUAIMU B CYIb()UIHBIX PYAHBIX KHUIIaX.

40. MuHepanbHbIE acCOIUAINN 03Py THBIX THAPOTEPMAITBHBIX 00pa30BaHHIA.

41. OOGmwue IpeCTaBICHUS 0 KOHTAKTOBO-METaCOMATUYECKOM nporecce
MUHEPaTI000pa30BaHus.

42. Tunsl MUHEpaJIbHBIX 00pa30BaHUI MPU METACOMATHYECKUX Mpolleccax.

43. MuHepanbHbIe aCCOIMAINN CKApHOB.

44. 13BecTKOBbIE U MarHe3MaJIbHbIE CKApHBI.

45. TunudHbIe IS CKAPHOB aCCOIMAIIMH PYAHBIX MHHEPAJIOB.
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46. AnsOuTuTH 1 rpeitzeHsl. OcoO0eHHOCTH 00pa30BaHus 1 MUHEPAIBHOTO COCTaBA.

47. OOumue mpeacTaBiIeHus 00 0CaIOYHOM MPOIECCe MUHEPAIIO00pa30BaHMUS.

48. YcnoBus u (pakTOpBI, ONPENENAIONINE XapaKTep THIIEPTeHHBIX MPOIECCOB.

49. VcioBus M 3aKOHOMEPHOCTH OOpa3oBaHMsI MHUHEpPAIOB IpU  BBIBETPUBAHUU
CYb(PHUIHBIX MECTOPOKICHHIH.

50. Munepanorus 30HbI OKMCIICHHUS] CBUHIIOBO-IIMHKOBBIX M METHBIX MECTOPOXKACHUM.

51. VYcioBus v 3aKOHOMEPHOCTH 00pa30BaHMs MUHEPAIOB B KOpaxX BHIBETPUBAHUSI.

52. Ilpodunbp KOpbl BBIBETPUBAHUSA U XapaKTEPUCTUKA MHUHEPAJIbHBIX AaccolUaluil B
TJIaBHBIX 30HAX Ha MPUMEPE YIbTPAOCHOBHBIX U TTTMHO3EMHUCTHIX TIOPO/.

53. MuHepanorus 1aTepUTHOTO TUIIA KOP BHIBETPUBAHUS.

54. Mexanuueckass W THIpOXMMHUYecKas  auddepeHIHanus  BemlecTBa  IpuU
MUHEPaI000pa30BaHUU B OCAIKaX.

55. Pocceinu u rnaBHeIe MUHEPAIbHBIE aCCOIIMALIMU B HUX.

56. Munepainsbl, 06pasyromirecs npu OMOreHHbBIX MPOIEccax 0CaIKOHAKOIUICHHUS.

57. Oomas xapakTepucTuKa MeTaMOp(UIECKUX MPOILIECCOB MUHEPATO00Opa30BaHUS.

58. ®DuszukKo-xuMHUYECKas XapaKTepUCTHKA MPOLECCOB OOpa3oBaHHs MHUHEPAJIOB MPH
pEruoHaIbHOM MeTaMOp(puU3Me.

59. TunuuyHble MUHEpANbHBIE aCCOLMALMK B PA3NMYHBIX IO HCXOJHOMY COCTaBy
MEeTaMOP(HUIECKHUX TTOPOIaX.

60. Kunbl «anpnuiickoro» THIA, MECTOPOXKIEHHUs acbecra, Talbka M JPYrHX, HUX
TCHETHYECKasi XapaKTePUCTUKA.

61. JlaGopaTopHbie UCCIIEOBAHUS XUMUYECKOI'O COCTaBa MUHEPAJIOB.

62. MeToabl JIOKaTFHOTO UCCIICIOBAHKS XUMHUYIECKOTO COCTaBa MHUHEPAJIOB.

63. Meroabl UCCNeAOBAHUS BHYTPEHHETO CTPOCHHSI MUHEPAJIOB.

64. Mertomapl pacdéra KpUCTALIOXUMUICCKUX (DOPMYII MUHEPAJIOB.

65. TepmomeTpusi MarMaTH4YECKUX MOPO/I.

66. Tepmomerpusi MeTaMOP(PUISCKUX TIOPOSI.

67. MuHepanoruueckue reo6apoMeTphl.

68. AHanm3 mapareHeTHYeCKHMX MHHEpPAIBHBIX aCCOIHANUN TMOpPOJ M MECTOPOKICHHUN
Pa3IUYHBIX TEHETUYECKUX TUIIOB.

I[eMOHCTpaHHOHHbIﬁ BapHMaHT TeCTa 1Jis IIPOBECACHUS IIPOBECPKU TeKleIeﬁ ycneBaeMoCTu

1. TBepaple XUMUYECKH OIHOPOJHBIC BEHIECTBA C HEYIOPSJIOYCHHBIM BHYTPECHHHM CTPOCHUEM
HOCSIT Ha3BaHHE

A. amopdHbIE

b. xpucrannndeckue

B. uzomerpuueckue

I'. uzomopHbIe

2. Takue CBOICTBAa MHUHEPAJIOB KaK IMPO3PAYHOCTD, I[BET, YepTa U OJIECK SABISIOTCS:
A. OIITHYECKUMH
b. Mmopdonornueckumu
B. MexaHuuecKkuMu
I'. reneTHUeCKUMHU

3. KonnuecTBo BUOB CUMMETPHH I KPUCTAIUIMYECKUX TEJT COCTABIISIET:
AT
b. 24
B. 32
I'. 47
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4. [l Kakoro MUHEpaJia TUIMYEH TeKCaroHaIbHO-TIPU3MATHIECKUI 00JIMK KPUCTAILIOB?
A. Tonas
b. nupur
B. cnieccaptun
I'. 6epumn

5. B Bozie mpu KOMHATHO#M TeMIIepaType XOPOIIo pacTBOPHUM:
A. KBap
b. xanenut
B. ranur
I'. proopur

6. IlomumophHBIMEA MOTU(PHUKAIMSAMY SBISIETCS CIEAYIOIAs ITapa MUHEPAJIOB:
A. anbMaHIMH-aHIPATUT
b. dopcrepur-gasur
B. nupur-nuppotun
I'. angany3uT-cCUIIIMMaHUT

7. TunnuHO# M30MOp(PHOM MPUMECHIO B ChaJICPUTE SBISICTCS:
A. Na*
B. Fe?
B. Mn®*
r. Ti*

8. Y xakoro MmuHepalia 4acTo HaOII0JaeTCs OTIEpeyUHas TPUXOBKA HA TPAHAX KPUCTAILIOB?
A. KBapI
b. ramurt
B. Tanpk
I'. pmoopur

9. CBs3anHas BoJia B KPUCTAJUTMUECKOM CTPYKTYpE MUHEPAJIOB MIPE/ICTaBICHA B BUJIE:
A. ruapokcunpHoOU rpynmnsl (OH)™
B. ornenbHBIX HOHOB HY 1 0%
B. monexyn H20
I'. nonos H3O" u OH~

10. BaxxHeWmuM quarHoCTUUY€CKUM CBOMCTBOM MUHEPAJIOB TPYIIIIBI CIFO SIBISETCS:
A. BecbMa COBEpILIEHHAs CIAITHOCTh
b. BBICOKasA TBEPIOCTH
B. meTannuuaeckwii 6ieck
I'. rexcasipuueckuii rabuTyc KpUCTauioB

11. Kpachble unm Oypble KaeMKH BOKPYT paiiOaKTUBHBIX MUHEPAJIOB HOCAT Ha3BaHHE:
A. mectpas no0exanocTb
b. oxpucTslit 0607
B. xkapMuHOBas rpanuia
I'. mIeoxpon4HsbIli BOPUK

12. XuMr4ecKui 3J1IEMEHT-IIPUMECH, MPUBHOCAIINN OKPACKY B MUHEPAJI, HA3bIBACTCS
A. 6pomoopm
b. xpomodop
B. xonep
I'. kpacurenp

13. TpucyrctBHe H30oMopdHOit mpuMecu Cr2* B KOpyH/Ie BBI3BIBAET OKPAIIMBAHHE MUHEpAa B 3TOT
LBET
A. xpacHbII
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b. cunun
B. 3enenrniin
T'. )xenteit

14. Ilpu u3y4eHnn 30HAIBHOTO CTPOCHHSI MUHEpasia 00ObIYHO HCIIONb3YIOT 3TOT METO/I:
A. TFOMUHECIIEHTHBIN
b. umMepcroHHBI
B. rpaBuTanmonHnas cenaparus
I'. anekTpoHHAss MUKPOCKOTIHS

15. K HepaspyaronieMy JOKaIbHOMY METOAY HMCCIEAOBAHHUS XMMHUYECKOI'O COCTaBa MUHEPAJIOB
OTHOCHTCS:

A. peHTreHO(ITyOpeCclieHTHBIN aHaIH3

b. pentrenoda3zonblii anam3

B. anekrponorpaduueckuii aHamms3

I'. peHTreHOCIEKTpaIbHbBII MUKPOAHAIN3

16. Ilpu ucnonab30BaHUM 3TOTO METOJIa MCCIEAYEMbIM MUHEpal B BHUJAE MOPOIIKAa [OMEIIAT Ha
IIPEIMETHOE CTEKJIO B KaIlIE )KUIKOCTH C U3BECTHBIM I10KA3aTeNIEM IPEIOMIICHUS

A. meton denoposa

b. ummepcronHbIN aHaTU3

B. repmuueckuii ananms

I'. Macc-CIIEKTPOMETPUUECKUI METO/

17. g ucenenoBanusl KpUCTAIUIMYECKOW CTPYKTYPBl MUHEPAJIA IPUMEHSIOT 3TOT aHAJIU3:
A. ontnyeckuit
b. pentrenorpaduueckuit
B. pentrenodayopecrieHTHbIN
I'. xummnueckuit

18. I1pu npoBeieHNUH KPUCTATIOONTUYECKOTI0 aHAIN3a UCIOJIb3YIOT:
A. metporpaguueckuii MUKpOCKOI
b. nudpaxrometp
B. cronuka @enopona
I'. TspKenbIe KUAKOCTH

19. Kakoifi aHanmu3 HCMNONB3YIOT [AJs MOJIYYEHHsS KPHUBBIX HArpeBaHUsl BELIECTBA C LENbIO
YCTAQHOBJICHHUS OSHAO- M 3K30T€PMHYECKHX A(PPEKTOB, OOYCIOBICHHBIX (U3MYECKUMH U
XUMHUYECKUMH MPEBPALICHUSIMI MUHEPAJIOB?

A. peHTreHo¢a3zoBblIit

b. xummnueckuit

B. repmuyecknii

I'. n30TONHEIN

20. MeponpusTusi, HalIpaBJIeHHbIE Ha IpeoOpa3oBaHue/peBpaleHne IpoObl MUHEpasa Ui
TOPHO# TOpOoIEI B (hopMy, HEOOXOTUMYIO JIJIsl TPEOYEeMOTo aHaIi3a Ha3bIBAIOTCS:

A. xBapTOBaHHE MPOOHI

b. romorenunzanus npoOsl

B. npoGooT6op

I'. mpobomoaroToBKa
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O0pasen pacueTHo-Tpaduyeckoi padoTsl «PacueT KPUCTANTOXHMHYECKUX (POPMYJI NOJIEBBIX
LINATOB AHHOHHBIM METOJAOM H BBISICHEHHE KIACCH(PUKAIMOHHON MPUHALJICKHOCTH» K

pasaenay S
Tabnuia XMMUYECKOro cocTaBa mosjieBoro mimara Nel (a-5)
Monexky- Monexky- ATOMHOE KOJMYECTBO . | Kosdpodu-
Conepxanue, 9 PacuyeTHbIi
Oxkcun o JISIPHBIN JIApHOE AEHT
mace.% AHUOHOB | KaTHOHOB (haktop
BEC KOJINYECTBO

SiO, 65,04

Al,03 20,88

Fezos 0,35

FeO 0,14

CaO 1,64

MgO 0,16

Na,O 9,90

K20 0,88
Kpucramioxumudeckas popmysa mosieBoro mmara (KDrsp) Nel:

(K Na Ca )= (Mg Fe** Mn )= [(Fe Ti Al Si )= O]
Pacder MUHAIOB TTOJIEBBIX MITIATOB
No Ab An Ort Ab = Nag.e. / (Na bet Kpet Cage)x100
1 AN = Ca e / (Napet Kpet Cage)x100

Ort= Ko)).e_/ (Na det K(b.e.'l' Ca d).e.)xlOO

Ort

RN

Ab ;
Knaccugukanmonnas jauarpamma Ab-Ort-An g noneBbix mmaroB. [lons cocTaBoB
nmosieBeIX mmaroB: | — canuanH, |1 — anoproknas, Il — anpbur, IV — onuroknas, V — anaesun, VI —
nabpanop, VII — éurosuut, VIII — anoptur.
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8.1.2 OueHouyHble MaTepHAJIbI I IPOMEKYTOYHOM aTTecTanuu B popme 3auera

IlepeyeHb BOIPOCOB U 33/IaHMI K 3a4eTy

IIpuMepHBbIii IepeYeHb BOMPOCOB K 3a4eTy.

1.

HCJ'II/I H 3aJa494 JUCHUITIIMHBI ((MCTOI[BI JAUAarHOCTUKHW MHUHECPAJIOB.

2. OcOOEHHOCTH XMMHMYECKOTO0 COCTaBa U BHYTPEHHETO CTPOEHUS MUHEPAJIOB (Ha MpumMepe
MIPeIJI0KEHHON IPYIIbI WA CEMEICTBAa MUHEPAJIOB).

3. B3aumocBs3b MOP(HOJIOTUN U BHYTPEHHETO CTPOSHUS] MUHEPAJIOB.

4. Be1OOp METOA0B ONpEEIICHUS U UCCIIEIOBAHUS MUHEPAJIOB.

5. 3aKOH MIOCTOSHCTBA YIJIOB KPUCTAJIIIOB MUHEPAJIOB.

6. KpucranioxumMuyeckuil aHajii3 MUHEPAJIOB.

7. CriocoObI peaCTaBICHHS JAHHBIX KPUCTATIOXMMUYECKOTO aHaJIH3a.

8. B3anMocCBs3b ONTHYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHUEM.

9. B3auMOCBsI3b MEXaHUYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHUEM.

10

. HpI/IHI_II/IHH JAUArHoCTUKU MHUHCPAJIOB 110 BHCIIHUM MAaKPOCKOIIMYCCKHUM CBOMCTBaM.

11. OcHOBHbIE BO3MOXHOCTH M OTPAaHMYEHUS TOJXO0Ja JUATHOCTUKH MHUHEPAJIOB IO

BHELITHUM
12
13
14
15
16
17
18
19

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38

41

MaKpOCKOIIUYECKUM CBOMCTBAM.

. lmarnoctuyeckre CBOMCTBa MUHEPATIOB KJlacca CaMOPOIHBIX METAIIJIOB.

. lnarnoctuyeckue cBOMCTBa MUHEPAJIOB KJ1acca CaMOPOJIHbIX HEMETAJLIOB.
. lnarnocTuyeckre cBOMCTBa MUHEPAJIOB Ki1acca Cyab(UI0B.

. lmarnocTuyeckre CBOMCTBA MUHEPAJIOB KJ1acca CyIb(HOCOICH.

. lmarnoctuyeckre cBOMCTBa MUHEPAJIOB Kjlacca OKCUIIOB.

. lnarnocTuyeckre CBOMCTBa MUHEPAJIOB Kilacca IMIPOOKCUIOB.

. lnarnoctuyeckre cBOMCTBa MUHEPAJIOB Kiacca (PTOPUIOB.

. lnarnoctuyeckue cBOMCTBa MUHEPAJIOB Kilacca XJIOPUIOB.

[TpuHIMIIBI TOJEBON AUATHOCTUKHM KapOOHATOB.

OTanuuTeNnbHbIe 0COOEHHOCTH MUHEPAJIOB KJlacca CyJIb(aToB.
Makpockomnudeckas JUarHOCTHKa MUHEPaIoB Kiacca GpochaTos.
Makpockonuucekasi AMarHoCTHKa MUHEPAJIOB TPYIIIIbI KHAHUTA.
Maxkpockonnyeckasi JMarHOCTUKA OJINBUHOB.

Makpockonuucekas JUarHoCcTUKa rpaHaToB.

Maxkpockonnyeckasi JMarHOCTUKA KOJIbLIEBBIX CUJIMKATOB.
Makpockonuueckas JUarHoCTUKa MUPOKCEHOB.

Makpockomnuyeckas AMarHocTHka aM(puooII0B.

Makpockonuyeckasi AMarHoCTUKa CITIO/.

Makpockomnuyeckast IMarHOCTUKA MIMHUCTBIX MUHEPAJIOB.
Makpockonuueckasi AMarHocTHKa MUHEPAJIOB ceMeicTBa (penpAInaTon/10B.
Maxkpockonnyeckasi AMarHOCTHKA MOJIEBBIX IIIATOB.

Makpockonuueckas AMarHoCTHKa 1I€0JIUTOB.

[TapareHeTHuecknii MOAX0/ B ONPEACIEHUN MUHEPAJIOB.

Tunomopdusm u TunomopHbie MPU3HAKU MUHEPAJIOB.

TunomopdHble MUHEpaTbHbIE ACCOLMAIIMM MAarMaTHUYECKUX 00pa3oBaHuil.
TunomopdHble MUHEpPaAIbHbIE ACCOL[UAIIH TIETMATUTOB.

. TunomopdHble MUHEpATbHBIE ACCOIUAIMN HHU3KOTEMIIEPATypPHBIX THUIAPOTEPMATbHBIX
o0pa3oBaHMil.
39. TunomopdHble MUHEPATBHBIE ACCOIMAIMUA CPEeIHETEMIIEPATyPHBIX THIPOTEPMATBHBIX
o0Opa3oBaHMil.
40. TunomopdHble MUHEPATbHBIE ACCOIHMAIIMA BBICOKOTEMIIEPATYPHBIX THAPOTEPMATBHBIX
o0pa3oBaHMil.

. TI/IHOMOp(I)HLIC MHHCPAJIBHBIC aCCOLIMAINN CKAPHOB.
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42.
43.
44.
45.
46.
47.

48

TunomopgHbIe MUHEpaIbHbIE ACCOIUAIINY TPEH3EHOB.

Tunomop@Hble MUHEpaIbHbIE aCCOLUALIMA METAMOP(UIECKUX MTOPOLI.
TunomopdHbIe MUHEpaTbHbBIE ACCOIUAINN OCATOYHBIX TTOPO/I.

Oco0eHHOCTH IPOLIECCOB MUHEPAIO00PA30BaHMSL.

CoBpeMeHHbIE 1a00paTOPHBIE METOIbI HCCIIEI0BAaHUS MUHEPAIOB.
JlaGopaTopHbIe METObl UCCIIEIOBAHNS KPUCTALIIMUECKUX CTPYKTYP MUHEPAJIOB.

. JIabopaTopHble METOABI UCCIIEOBAHUS XUMUYECKOTO COCTaBa MUHEPAJIOB.
49.

HpI/IHHI/IH u 00J1acThb MIPUMEHCHUSA PEHTTCHOCIICKTPAJIbHOIO MUKpOaHainu3a.

50 Kpucramioontuueckuii aHajlu3 MUHEPAJIOB.
51.PenTreHoMeTpuYeCcKuil METO] UCCIEIOBAHKS MUHEPAJIOB.

52.
53.
54.
55.

Pe3onaHcHBIE METO/IBI HCCIIEI0BAHUS COCTABA U CTPYKTYPbl MUHEPAJIOB.

[Tpunumn n 061acTh MPUMEHEHUS TEPMUYECKOTO aHATTN3A.

[TpunIMn 1 06J1aCTh MPUMEHEHHS! TIOMHUHECIIEHTHOTO aHAIIN3A.

[TpyHUMIIBI IAHUPOBAHUS M OPraHU3AIUU MUHEPATIOTUYECKUX, NETpOorpapuueckux u

rEOXUMUYECKNX UCCIIEIOBAHMIA.

56.

OcoOennoct  00pa®OTKM, HMHTEPOpPETAMd U  MPEJCTaBICHHUS  PE3yJIbTAaTOB

MAaKpOCKOIMMYCCKOTO U J1a6opaT0pHor0 HCCIICA0OBaHNA MUHCPAIOB.

57.

HyTI/I pannoOHaJIbHOT'O BBI60pa H COouCTaHuA MCTOAOB aHa/IM3a AJId BBIIIOJIHCHUA

IIOCTaBJICHHOM 3aJ]a4M B HCCIICHOBAHUH MHHCPAJIOB.

Pa3patGorumk:

3aB. kaenpoil moJae3HbIX HCKONMAEMBIX,
r€OXUMHH, MUHEPAJIOTUU U TIeTporpaduu 0?0
KaHJ. Ie0Jl.-MUHEPaJl. HAyK, JTOLEHT (M C.A. Cacum

[Iporpamma coctaBiieHa B cooTBeTcTBUH ¢ TpeboBanusmMu OIOC BO mo HampaBieHUIO

noarotoBku 21.05.02 Ilpuxiagnas reosorus, yTBEpxkJaAeHHOro mpukazoM Ne925 MunHoOpHayku
Poccun ot 07.08. 2020 1.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl MOJIE3HBIX NCKOITAeMBbIX.

ITpoTtokon Ne 6 ot «13» mapta 2025 1.

3aB. xadeapoi 0%5%/‘/5 C.A. Cacum

Hacmoswas npocpamma, ne modcem Obimb 80cnpoussedeHa HU 6 Kakou ¢popme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenust Kagheopul-paspabomuuxa npocpammel.
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