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1. Hesn n 3a1a4M IMCHUIITHHBI.

[lenb TUCHUIUIMHEI — O3HAKOMJIEHUE CTYACHTOB C COBPEMEHHBIMU IIOIXOJAaMH K
OTIpeIeICHUI0 MUHEPAJIOB, 3HAYEHUE YETO YPE3BBIYAHO BAXKHO JIJIs1 BHIOOPA M PAallMOHAIBHOTO
MCIIOJIb30BAaHUS METOJA UCCIIEA0BAaHNUS IIPY BBIIIOJHEHUH IIUPOKOTO CIEKTPA I€0JOTHYECKUX
pabor.

OCHOBHBIMU 3a7ja4aMU JUCLMILINHBI SBISIOTCSA:

- 3aKpEIJICHUE U PA3BUTHE TEOPETHUYECKUX 3HAHUM CTYJIEHTOB 110 IUCLMUIUIMHAM
«Kpucramiorpadus», «Munepanorus», «Ilerporpapus»;

- (hopMupoBaHKE MPEICTABICHUN O BOZMOXKHBIX MOJIX0/]aX K AUArHOCTUPOBAHUIO
MHUHEpAJIOB, B TOM YHCIIE JeTaIbHBIMU JA0OPATOPHBIMU METOJJAMU HUCCIIEA0BaHMS
MUHEpaJIbHOI'O BELIECTBA;

- pa3BUTHE U YII1yOJIeHUE HAaBbIKOB UCIIOIb30BAHUS COBOKYITHOCTU (DU3NYECKUX U
MOP(OJIOTHUECKUX CBOMCTB M TEHETUYECKUX OCOOCHHOCTEH MUHEPAJIOB U1 MAaKPOCKOITUYECKOM
JMarHOCTHKY;

- IPUOOPETEHNE MMPAKTHUECKUX HABBIKOB 00paOOTKH, HHTEPIIPETAINH U TPEACTABICHUN
pe3yiabTaToB Ja00PATOPHBIX UCCIIEI0BaHUN MUHEPAJIOB;

- MPUOOPETEHNE HABBIKOB IO IJIAHUPOBAHUIO M OPTaHU3AUH MTETPOTpaPUIecKuX,
MUHEPAIOTUYECKUX U TEOXUMHUYECKUX UCCIIEN0BAHUN MUHEPAJIOB.

2. Mecto aucuuniaunsl B crpykrype OIIOII. Kypc B cooTBeTcTBUM C y4eOHBIM IJIAHOM JJIS
cnenuanbHocTH 21.05.02 «[Ipuknagnas reosnorus» crenuanu3anuu «[ eomorudyeckas CheMKa,
MOWCKU U pa3BelKa TBEPIbIX MOJE3HBIX HCKOMAeMbIX» M  (eaepaabHbIM TOCYAapCTBEHHBIM
00pa3oBaTebHBIM CTaHAAPTOM BBICIIETO TPO(PECCHOHATIEHOTO 00pa30BaHMs 110 CHEIUATBHOCTH
21.05.02 «IIpukiagHas reonorus», yTBEpkKACHHOTO MpukazoM MUHHCTEpCTBA 00pa30BaHUS U
Hayku Poccuiickoit @eneparmun  Ne548 ot 12.05.2019 1. oTHOCHTCS K 00s3amenbHOU
oucyuniune eapuamusHou uwacmu. JlucummiuHa Oasupyercs Ha 3HAHUSX U HaBBIKAXx,
IPUOOPETEHHBIX  CTyJEHTaMH B  paMKax H3ydeHHs KypcoB «OOmas  reosorus»,
«Kpucramnorpadusi». Matepuan IUCUUIUIMHBI U MPUOOPETEHHBIE HABBIKM HEOOXOAMMBI IS
OCBOCHHS TIOCIEIYIONNX JUCIHUILINH, TaKNX Kak «JIuTonorus», «O0mas reoxumus», «OCHOBBI
YUEHHUS O TOJIE3HBIX UCKOMAEMBIX).

JlucuummHa 9uTaeTcs Uk CTYJICHTOB BTOPOTO Kypca.

3. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS TUCHMILINHBI:
[Ipouiecc n3yueHus: AUCUUIIMHBI HATIPaBlieH Ha GOPMHUPOBAHUE Y CTYJEHTA CIAEAYIOUINX
KOMIIETEHIIUN:

MMPOU3BOACTBCHHO-TECXHOJIOTUYICCKAA ACATCIIBHOCTD:

TOTOBHOCTBIO UCIIOJIB30BATh TCOPETHYCCKUEC 3HAHWA ITPU BBIITOJHECHHUU ITPOU3BOJACTBCHHBIX,
TCXHOJIOTUYCCKUX U MHIKCHCPHBIX I/ICCJ'IGI[OBaHI/Iﬁ B COOTBCTCTBHUHU CO CHeLII/IaJ'II/BaLII/Ieﬁ (HK'].),

CIIOCOOHOCTBIO MPOBOJUTH T€OJIOTHUECKHE HAOTIOCHHS U OCYILIECTBIISITh UX
JOKYMEHTaIHo Ha 00bekte usydenus (I1K-3);

HAay4YHO-UCCIICA0BATCIIbCKaA ACATCIIbHOCTD!:

CIOCOOHOCTBIO YCTaHABIUBATh B3aUMOCBSI3U MEXKAY (PakTaMu, SIBICHUSIMHU, COOBITUSIMUA U
bopmyarpoBaTh HaydHbIE 33134 110 ux 0000menuto (ITK-12);

CIIOCOOHOCTBIO TUITAHUPOBATH U BBITIOJIHATH AaHATUTHYCCKUE, IMUATAIIMOHHBIC U
9KCIIEPUMEHTAIBHBIE UCCIIECIOBAHMUS, KPUTHUYECKU OIIEHUBATh PE3YIIbTAThl HCCIICAOBAHUI U JIC/IaTh
BoIBOIBI ([TK-14);

B pe3ynbTare n3ydeHuss JaHHOW JTUCHMIUIMHBI CTYJEHT JTOJHKEH |
3Hamv.



- 00IIeTEOPETHYECKHE TTPEICTABICHHSI 00 OCHOBaX MUHEPAJIOTHH, ONIPEICIICHUN MUHEpPAJa U €ro
XUMHUYECKOTO COCTaBa, (GU3UIECKUX CBOMCTBAX M MOP(OJIOTHH arperaToB, reHe3Uce M 001acTsIX
NPUMEHEHNS] MUHEPATIOB,

- OCHOBBI OOIICTIPUHSATHIX COBPEMEHHBIX KiIacCU(DUKAIMH MHUHEPAJIOB;

- MCTObI AMAIrHOCTUPOBAHUA MUHCPAJTIOB B ITOJICBBIX YCIIOBUAX,

- y4eOHYIO STAIOHHYIO KOJUICKIIMIO MUHEPAJIOB,;

- KpUTEpUH 0TOOpa U MOArOTOBKH 00PAa3IIOB /AJIs MPOBECHUS CHIEIMATBHBIX METO/I0B
71a00paTOPHOTO MCCIICIOBAHUSI MHHEPAJIOB.

Ymemn:
- MPUMEHSITh METOJIbI MAKPOCKOITUYECKON JUArHOCTUKH MUHEPAJIOB,;
- OIPEIENIATh OCHOBHBIE MIOPOJI000PA3YIOIINE U PYAHBIC MUHEPATIBL;
- aHAJIM3UPOBATh MUHEPATHHBIE ACCOLUAIIMH C IIEJIbIO TMArHOCTUPOBAHUS MUHEPAIIOB U
YCTaHOBJICHUS UX T€HE3UCA;
- BBIOMpaTh ¥ IPUMEHATH METOJIbI JIJAOOPATOPHOTO MCCIICIOBAHUS MHHEPAJIOB B 3aBUCUMOCTH OT
ITOCTaBJIICHHOM 3a7auH.

Brnaoemw.:
- HaBBIKaMU OTIPEICIICHUS] MUHEPAJIOB 110 BHEITHUM MaKPOCKOITUYECKUM CBOMCTBAM;
- HaBBIKaMH I10JICBOT'O OIKCAHUs 00Pa3I[0B MUHEPAJIOB;
- 0a30BBIMH HABBIKAMHU UHTEPIIPETALNN U TIPEJCTABIICHUS PE3yIbTaTOB J1a00PATOPHBIX METO/IOB
HCCJICIOBAHMSI MHHEPAJIOB.

4. O0beM QUCHUIIMHBI U BUABI Y4eOHOH padoThI

Bun yuebHoit paboThl Bcero gyacos / Kypc
3a4€THBIX 1 |2
eJIMHUIL

AyIuTOpHBIE 3aHATUS (BCErO0) 14 14

B ToM uucne:

Jlekuun 6 6

[Tpaktnyeckue 3anstus (I1P) 8 8

CamocrosTenbHas paboTta 90 90

B ToM uucne:

Pabota c nutepaTypoil 1 yaeOHOM KOJIIEKIIUEH 92 92

KonTakTHas padora (Bcero) 23 23

Bun npomexxyTouHoi arrecTanuu (3a4er) 4 4

OO61mast TpyA0eMKOCTh 4achl 108 108

3a4EeTHBIC €MHUIIBI 3 3

5. Coneprxxanue QM CHUIITHHBI
5.1. Conepxanue pa3fen0B JUCHUIINHBI
Pa3pnen 1. BBenenne
1.1. Conepxanne «MeTOJOB AUATHOCTUKN MUHEPATIOB)» KaK TUCLMILIIMHBI, €€ LeIH U
3aJa4u.
1.2. TlonoxeHue 1 B3aMMOCBSI3b AUCHUIUIMHBI «METObI THarHOCTUKA MUHEPAJIOBY
Cpenu HayK.
1.3. Hay4Hoe 1 npakTH4ecKoe 3HaYeHHE PallMOHAIBHOTO HCIIOJIb30BaHUS METO/I0B
JMarHOCTHKH MHHEPAJIOB B XOJI€ BBIITOJIHEHUS ONPEIEICHHOTO0 KOMILIEKCa
re0JIOTHYECKUX padoT.
1.4. KoHCcTUTY1IMS ¥ CBOWCTBA MUHEPAJIOB.
Paznea 2. Ucnoab3oBanue MOpGo10ru4ecKuX 0CO0eHHOCTeil MUHEPAJIOB I UX
AUATHOCTHKH



2.1. CBs13b BHeWIHEH MOP(OIOTHN KPUCTAJUIOB MUHEPATIOB C UX BHYTPEHHUM CTPOCHHUEM.
2.2. 3aK0H MOCTOSTHCTBA I'PpaHHBIX yriioB JlomonocoBa — Cteno — Pome ne JIvs u
KPUCTAIJIOXUMUYECKHUH aHaIN3 KPUCTAJUIOB MUHEPAJIOB.
2.3. MeTo/1bl IPOCIMPOBAHMSI KPUCTANIOB MUHEPAJIOB KaK 3JIEMEHT MPEACTaBICHUS
JAHHBIX KPUCTANIOXUMUYECKOTO aHAIN3a.
Pa3zgea 3. Makpockonuyeckasi JTMArHOCTHKA MUHEPAJIOB 10 (PpM3HYECKUM CBOMCTBAM
3.1. OnTHueckue CBOCTBa MHHEPAJIOB U MX CBSI3b C BHYTPEHHHM CTPOCHUEM
3.2. MexaHuueckue CBOICTBa MUHEPAJIOB U UX CBSI3b C BHYTPEHHUM CTPOCHHEM.
3.3. JlonoaHUTENbHBIE AUATHOCTHYECKHE CBOMCTBA M UX 3HAYCHHE ISl SKCIIPECCHON
JUAarHOCTUKU MUHEPAJIOB.
3.4. Ponb, OCHOBHBIE BO3MOXHOCTH U OTPaHUYEHHS IT0IX0/a TUAarHOCTUKH MUHEPAJIOB
10 BHEIITHUM MaKpOCKOIIMYECKUM CBOMCTBaM.
Pasnen 4. [lapareneTu4ecknii aHAJIN3 MUHEPAJIOB
4.1. CymHoCTb NnapareHeTH4eCKOro MoIX0/1a OMpeIeIeHUs] MUHEPAJIOB.
4.2. OOuye npeacTaBaeHUus: 0 METOI0JIOTUH T€HETUYECKOW MUHEPAJIOTUH.
4.3. OcoOEHHOCTH MPOIIECCOB MHUHEPATI000Pa30BaHHUS.
4.4. Tunnomop¢HbIe MUHEPAJIBl U TAIOMOP(HBIE MUHEPAIbHBIE ACCOLIUALIH.
4.5. OcoOEeHHOCTH MUHEPAIbHBIX aCCOIMALUN PA3IMYHBIX T€HETHYECKUX THIIOB.
Pa3nen 5. JlabopaTopHble MeTOAbI INATHOCTUKN MUHEPAJIOB
5.1. OGmue npeacraBiaeHus: 00 HHCTPYMEHTAIBHOM HCCIIEOBAHUNA XUMHUECKOTO
COCTaBa, KPUCTALTUIECKON CTPYKTYPHI M (PU3HMUECKUX CBOWCTB MHHEPAJIOB.
5.2. KpucramioonTu4eckuii aHaIm3.
5.3. PentreHOMeTpHUECKHE METOIBI.
5.4. CexTpalbHBIi U PEHTTEHOCIIEKTPAIbHBIN MUKPOAHAIIH3.
5.5. Pe3oHaHCHBIE METO/IbI UCCIIEIOBAHUS COCTABA U CTPYKTYPhl MUHEPAJIOB.
5.6. TepMuueckuii aHau3.
5.7. JIItoMUHECLIEHTHBIN aHAJIH3.
Pa3nen 6. PaGoThl Mo Opranu3anum, NpoBeIeHNUI0 U HHTEPIPETALNH Pe3y/IbTaTOB
HCCJICJOBAHMS JMATHOCTHKM MHHEPAJIOB
6.1. [InanupoBanue 1 opraHU3alus MUHEPATIOTHYECKUX, IETPOrpaduIecKuX U
F€OXUMUYECKUX UCCIEAOBAHUM.
6.2. O6paboTKa, MHTEpPHpETAIUS U MPEACTABICHUE PE3YIbTaTOB M0 MAKPOCKOTTMYECKOMY
1 1a00paTOPHOMY MCCIIEJOBAHUIO MUHEPAJIOB.
6.3. PanionanbHbIi BBIOOP M cOYETaHUE METOJOB aHAIKM3a /sl BBIMOTHEHUS
MIOCTABJIEHHOM 3a/1a4yl B UCCJIEI0BAHUU MUHEPAIbHOIO HHIANBUAA.



5.2. Pazaennl TUCHUIIIMHBI M MEKIUCHUIIIIMHAPHBIEC CBA3H C o0ecneynBaeMbIMH (l'IOC.]'IeZ[lelIII/IMI/I) JAUCHHUIIIMHAMHA

HaumenoBanue
No 00eceunBacMbIX NeNe pa3iesioB v TeM JaHHOM JUCHUILIMHBI, HEOOXOIUMBIX JUTS U3YYCHHS 00€CIIeYMBACMBIX
n/m (mocneayronmx) (mocneayrommx ) AUCIUIUTHH
NUCLIUILINH
OO1as reoxumMus 14 414214344 6.1/6.2| 6.3
JIuronorus 4.314.4 5.2 5.4
3, | OCHOBBI yueHus 0 13 3.1/3.2|3.3 4.3|4.4

ITOJIC3HBIX MCKOIIACMbIX




5.3. Pasznennl 1 TeMbl JUCHUILIMH M BHABI 3aHATHI

Ne
n/a

HaunmenoBanue
pazzaena

HanmMmenoBanue TeMbl

Bunel 3agsaTiii B yacax

Jleku. | Ilp. CPC
3aH.

Bcero

Pazgen 1.
BBenenue

1.1. Conepxxanue «MeTo10B
JMarHOCTUKU MUHEPAJIOB)» KaK
JUCHHUIIIINHBI, €€ LICJIU U 3aJa4Yu

1.2. I1omoxeHne 1 B3aUMOCBS3b
IUCLUIUIUHBL «MeToabl
JTUATHOCTHKU MUHEPAIOBY» CPEIH

HayK

1.3. HayuHoe u npakTuyeckoe
3HAUYEHUE PALMOHAIBHOTO
UCIIOJIb30BaHUS METOJIOB
JIMarHOCTHKY MUHEPAJIOB B X0
BBITIOJTHEHUS OIPEIETICHHOTO
KOMILIEKCa re0JIOTHYECKUX padboT

1.4. Koncrutyuus u cBoiicTBa
MHUHEpaJIoB

0,2 10,2

Paznen 2.
HUcnoap3oBanue
MOP(OJIOTHIECKUX
oco0eHHOCTEH
MUHEPAJIOB TS UX
IAArHOCTHUKHU

2.1. Csi3p BHELIHEH MOPQOIOTHH
KPHCTAJUIOB MUHEPAJIOB C UX
BHYTPEHHUM CTPOCHHEM

2.2. 3aKOH MOCTOSIHCTBA YTJIOB
JIlomonocoBa — CteHo — Pome nie
JInng 1 KpUCTaIIOXUMUYECKHI
aHaJIU3 KPUCTAJUIOB MUHEPAJIOB

2.3. Meroabl npoenpoBaHUs
KPHUCTaJIOB MUHEPAIOB KaK
DIIEMEHT MPECTABICHHS JaHHBIX
KPUCTANIOXUMHUYECKOTO aHalIn3a

0,4 7,4

Pazgen 3.
Makpockonnueckas
JUAarHOCTHUKA
MUHEPAJIOB 110
buznuecKuM
CBOMCTBaM

3.1. OnTnueckue cBOKMCTBA
MHUHEPAJIOB U UX CBA3b C
BHYTPEHHUM CTPOEHUEM

3.2. MexaHn4yeCcKre CBOMCTBA
MUHEPAJIOB U UX CBS3b C
BHYTPEHHUM CTPOCHHEM

3.3. JlonoJIHUTEIbHbIE
JIMarHOCTHYECKHE CBOMCTBA M MIX
3HaUYEHHUE ISl DKCIIPECCHOM
JINarHOCTHKY MUHEPAJIOB

3.4. Ponb, OCHOBHEIC
BO3MOKHOCTH ¥ OTPaHUYEHUS
MOJIX0J1a TUAarHOCTHUKHU
MHUHEPAJIOB 110 BHEIIHUM
MaKpPOCKOIMUYCCKHUM CBOUCTBaAM

04 17,4




Paznen 4.
[Taparenetnueckuit
aHaJIN3 MUHEPAJIOB

4.1. CyniHocTh
napareHeTU4eCcKoro moaxo/1a
orpezesieHUs: MUHEPAJIoB

4.2. O0mue mpeacTaBIeHUs O
METO/I0JIOT MU TeHETUUECKON
MUHEPAJIOTUH

4.3. OcoGEeHHOCTH MTPOIIECCOB
MHHEpaI000pa3oBaHuUs

4.4, TuniomopdHBIC MUHEPAIIBI U
TUTIOMOP(HBIC MUHEPATLHBIC
accoluanuu

4.5. OcoOeHHOCTH MUHEPATBHBIX
accoluanui pa3aIu4HbIX
TeHETUYECKUX TUIIOB

12

29

Paznen 5.
JIaGopartopHbie
METO/IbI
JIMarHOCTUKHU
MUHEpaJoB

5.1. O6mue npeacraBieHUs: 00
HHCTPYMEHTAIILHOM
HCCIIEN0BAHIUN XUMUYECKOIO
COCTaBa, KPUCTAIUIMYECKOMN
CTPYKTYpHI U (pU3NUECKHUX
CBOMCTB MHUHEPAJIOB

5.2. Kpucramioontuueckui
aHaIN3

5.3. Pentrenomerpuueckue
METOJIbI

5.4. CrekTpanbHbIi U
PEHTI€HOCIIEKTPAJIbHBIN
MUKPOAHAJIN3

5.5. Pe3oHaHCHBIE METOJBI
HCCIIEIOBAHNS COCTaBa M
CTPYKTYPBl MUHEPAJIOB

5.6. TepMmuueckuii anaiu3

5.7. JIroMuHECIIEHTHBINA aHaIN3

21

Pasnen 6.
Pa6oTsI 110
OpraHH3aIlvH,
MPOBEJICHUIO U
HWHTEPIIPETAIHH
pE3yIbTaTOB
HCCIIEIOBAHUS
MAArHOCTHUKHU
MUHEPAJIOB

6.1. [InanupoBanue u
OpraHu3alys MUHEPaJIOrHYEeCKHX,
neTporpadpuyecKkux u
re0XMMHUYECKUX UCCIIeOBAaHUM

6.2. O6paboTka, UHTEpHIpeTaLHs
U TIpE/ICTaBJIEHUE PE3yIbTATOB 110
MaKPOCKOITHYECKOMY U
J1a00paTOPHOMY HCCIIEI0BAaHHIO
MUHEPAIOB

6.3. PanioHanbHbIi BBIOOD U
COYETaHNE METOIOB aHAIIN3a JUIS
BBINOJIHEHUS TOCTABJICHHOM
3a71a4M B HCCJICTOBAHUS
MHUHEpaJIbHOTO0 WHAMBHIA

19

Hroro

92

104




54.

IlepeyeHb JIeKIMOHHBIX 3aHATHI

/1

No paznena u TeMbl
JUCHUTUINHBL.
Tema nexkuuu

HaunmeHnoBanue
HCIIOJIb3yEMBIX
TEXHOJIOTHUI

Tpynoem-
KOCTb
(qac)
3204.

O11eHOYHBIE
CpencTBa

dopmupye-
MEbIE

KOMIIETEH-
01503

2

3

4

6

Pa3znen 1. BBenenue.

1.1. Conepxanue
«MeToT0B TNarHOCTHKHU
MUHEPAJIOBY KaK
JUCIUILIUHBI, €€ 1EH U
3a/1aun

1.2. Tlonoxxenue u
B3aMMOCBSI3b JTUCITUILTUHBI
«MeTo/Tbl TUarHOCTHKH
MUHEPAJIOBY» CPEAH HAYK
1.3. Hayuynoe u
MPAKTHUYECKOE 3HAUCHHUE
PaIoOHATBHOTO
WCIIOJIb30BaHUS METOJIOB
ANarHoCTUKU MUHEPAJIOB B
XOJI€ BBHITTOTHEHHS
OTIPEIETICHHOTO KOMILIEKCa
TeOJIOTHIECKUX PadoT

1.4. Konctutyuus u
CBOICTBa MUHEPAJIOB

[IpoexTHBIE METOABI
oOyuenus (c
HCITOJIb30BaHUEM
MYJIbTUMEIUUHBIX
MpEe3EHTalUMN.

0,2

cobecenoBanme

IK-3
I1K-12,14
IK-1

Pasznen 2. Ucnosib30BaHue
MOpP(OoI0ru4ecKux
0CO0EHHOCTEel MUHEPAJIOB
JUISl MX THATHOCTHKH.

2.1. CBs13p BHeEITHEH
MOpP(OJIOTHU KPUCTAILIOB
MHUHEPAJIOB C UX
BHYTPEHHHUM CTPOESHUEM
2.2. 3aKOH IOCTOSIHCTBA
yrios JIomoHOCOBa —
Creno — Pome ne JIunsa u
KPUCTAIUIOXUMHYECKUI
aHaJIN3 KPUCTAILIOB
MUHEPAJIOB
2.3. Metonsl
MIPOCTIMPOBAHUS
KPUCTAJUIOB MUHEPAJIOB KaK
AJIEMEHT TpPeACTaBICHUS
JTaHHBIX
KPHUCTAJUIOXUMHUIECKOTO
aHaIM3a

IIpoexTHbIE METOIBI
oOydenus (¢
HCIIOJIb30BaHUEM
MYJIbTUMEIUIHHBIX
MpEe3eHTalUN.

0,4

cobecemoBaHue

[K-3
[IK-12,14
[IK-1

Pazpgen 3.
Makpockonuyeckast
AHATHOCTHKA MUHEPAJIOB
no puznyeckum
cBoiicTBaM

3.1. OnTryeckre CBOMCTBA
MUHEPAJIOB U UX CBS3b C
BHYTPEHHHUM CTPOESHUEM

[IpoexTHbIE METOABI
oOyuenus (c
HCII0JIb30BaHHEM
MYJIBTUMETUHHBIX
MpEe3eHTaLUH.

0.4

cobecenoBanme

IK-3
[K-12,14
[K-1




3.2. MexaHn4ecKue
CBOICTBa MUHEPAJIOB U UX
CBSI3b C BHYTPEHHUM
CTpPOCHUEM

3.3. JlonoIHHATENbHBIC
JIHArHOCTHYECKHE CBOMCTBA
U UX 3HAYCHHUE TSI
SKCIPECCHON AUArHOCTUKU
MHHEpaJoB

3.4. Poib, OCHOBHBIC
BO3MOKHOCTH U
OTpaHUYCHHS TTOIX0a
TUArHOCTHKY MHHEPAJIOB
110 BHEIITHUM

MaKpPOCKOITHYECKIM
CBOMCTBaM

Paznen 4. [IpoexTHBIE METOABI
IMapareneTn4eckuii o0yuenus (¢
aHaJIU3 MUHEPAJIOB HCTIOTIb30BaHHEM
4.1. CymHocThb MYJIbTUMEIUUHBIX
MapareHeTHIECKOT0 Mpe3eHTaInH.

MOJTX0/1a ONPEICTICHHUS
MHUHEPAIOB

4.2. O0mue npeacTaBICHUS
0 METOJIOJIOTUH
T€HETUYECKOMN
MUHEPAIOTUH

4.3. OcobenHoctr
MPOIIECCOB
MHUHEPAI000pa30BaHuUsI

4.4. TunnomopdubIe
MUHEpalbl U THIOMOPQHBIC
MUHEpaTbHBIE aCCOIHAIINT
4.5. OcobeHHOCTH
MUHEpaTbHBIX ACCOIHAIHIA
Pa3INYHBIX TEHETUYECKUX
TUIIOB

cobecegoBaHue

IK-3
[1K-12,14
[IK-1

Pazpen 5. JlabopaTtopHbie
MeTObl AUATHOCTUKH
MHHEPAJIOB

5.1. Obmue mpencraBaeHUS
00 MHCTPYMEHTAJILHOM
HCCIIEI0BaHUN
XHUMHYECKOT0 COCTaBa,
KPUCTATTMYECKON
CTPYKTYpPHBI ¥ (pU3HIECKUX
CBOMCTB MUHEPAJIOB

5.2. KpuctammoonTudeckuit
aHaMn3

5.3. Pertrenomerpudeckne
METOIBI

5.4. CexTpanbHbIi 1
PEHTICHOCTIEKTPAIbHBIN
MUKpOaHAJIH3

5.5. Pe3oHaHCHBIE METOBI
HCCIICIOBAHMUS COCTaBa

[IpoexTHBIE METOIBI
oOyuenwus (c
HCII0JIb30BaHHEM
MYJIbTUMEIUHHBIX
MpEe3eHTalUN.

cobecenoBanne

[1K-3
[K-12,14
[K-1




CTPYKTYPBI MUHEPAJIOB
5.6. TepMuuecknii aHaTN3
5.7. JIroMuHECIICHTHBIN
aHaaus3

Paznea 6.

[IpoekTHBIE METOIBI

PaGoTbl mo opranmsamum, | oOyueHwus (c
NPOBEIEHUIO U UCIIOJIb30BaHUEM
HHTEpIpeTanny MYJIbTUMEIUHHBIX
pe3yabTaTOB MPE3CHTalU.
HCCJIeIOBAHUS
JAMATHOCTHKH MUHEPAJIOB.
6.1. ILtanmpoBanue u
OpraHu3aIus
MHHEPaTOTHYECCKUX,
neTporpapuuecKux 1
TEOXHUMUYECKHX
HCCIe0BaHUM IK-3
6.2. O6paboTkKa, 1 cobecegoBaHue I1IK-12,14
WHTEpIIpeTanus U [K-1
Npe/ICTaBICHHE
pe3yNIbTaTOB 10
MaKpOCKOITUYECKOMY U
mabopaTopHOMY
MCCJICIOBAaHUIO MUHEPATIOB
6.3. PanimoHasbHBINH BBIOOD
U COYCTAHHE METOJIOB
aHaJIn3a JJIs BBIITOJIHCHUA
IIOCTaBJICHHOM 3a/1auu B
HCCIIeIOBAHUS
MHHEPAILHOTO HHIHUBHIA
6. [lepevyenb NpakKTUYECKUX 3aAHATHI
Ne paznena u
No TEMBI HaumenoBanue Tpynoemkocts | OnieHounble | opmupyemMblie
n/m JUCLIATI- MIPAKTUYECKUX 3aHATUN (vacer) cpencraa KOMITETEHIINU
JIMHBI
Mopdonorus u
(du3nYecKue CBOCTBA I1K-3, IIK-1,
1 2.1 1 3a4er
(TMarHoCTUYECKHe T1K-12,14
CBOMCTBa) MUHEPAJIOB
, 2132 33 Makpockonnyeckas . MK-3, ITK-1,
1,3.2, 3. JIMarHOCTHKA PYTHBIX 3a4er TK-12,14
MHHEPAJIOB
Makpockonuyeckas
3 3132 33 MOPOI000Pa3YIOITUX 1 - MK-3, TIIK-1,
e HECUJINKATHBIX [1K-12,14
MHUHEPAJIOB




Makpockonuueckas
JIMarHOCTHKA MK-3. TIK-1
4 3.1, 3.2, 3.3 | mopomooOpa3yronmx 2 3a4er ' '
[1K-12,14
CHUIMKATHBIX ’
MHUHEPAJIOB
Tunomopdusie
IIK-3, TIIK-1,
5 4.4, 45 MUHEpaIbHBIC 1 3a4er K12 14
accouuanuu !
[TpUHIMITBI B METOJIBI
pacuera
KPUCTATIOXUMHUYIECKHX
dbopmyn. O6paboTka,
WHTEpIpeTaus 1 T1IK-3, TIK-1,
6 6.2 2 3a4eT
MIPE/ICTABJICHHE T1K-12,14
pe3yJIbTaToB
1a00paToOpHOTO
HCCIICIOBAHHMS
MUHEPAJIOB.
6.1. [11aH camMoCTOSITEILHON PaGoOTHI CTY/IEHTOB
Bu Kom.-
Ne A Pexomennyemas
Tema CaMOCTOSTEIIb- 3ananue BO
HEJI. . JUTEepaTypa
HOM pabOThI 4acoB
1. berextun A.T'.
Kypc
3aKPEIICHUIO M. : KZTY. - 2008.
Ananmms _ 736 ¢
TEOPETUIECKOTO . :
MaTepHata pPEKOMEHTyEMO
cone HJeHCTI;O mreparypsl. Io 2. bynanos B.A.,
Koucturymms BElHI/Ii) HABLIKOR obpasuam 3 padoueii | CH3px AM.
1 U CBOICTBA S —— KOJUIEKIIUH Kpucrannoxu- 4
MUHEPAJIOB I())nncaHHs[ MHUHEPAJIOB onucars u | MA3M MOpoOzo-
MaKkbocKkomec | OTPCHCTHTE OCHOBHbIC oOpasyromux
p X JIMarHOCTHUYECKHE MHHCPAJIOB.
cBoiicTBa MuHepanos | VIPKYTCK: M31-BO
XapaKTePUCTHK HpKyTCKOro
MHHEPAJIOB. YHHUBEPCHUTETA,
2005. - 220 c.
Hcnons3oBa- 3akperieaue | Onpenenuts U
P pel 11. berextun A.T'.
Hue Mopdoio- HaBBIKOB OIHCAaTh IPOCTHIC Kypc
THYECKUX ompenaeneHus, | GOpMBI U UX
. . | MUHEpaJoTuu.
2 0COOEHHOCTEH OTIMCaHUS U KOMOWHAIIMK MOJIeIeH M. : KJIY. — 2008 6
MHHEPAJIOB | MPOCIHPOBAHKS | KPHCTAILIOB B 73 6c ' '
JUISL X npocTeix ¢popM | MuHepanos. [Ipoectu ’
JIMarHOCTUKU U UX cTepeorpauieckoe 2. bynanos B.A.,




KOMOWHAIIMHA MPOEUPOBAHUE IOneuxo M.A.
KpUCTAJIJIIOB cTepeorpaduieckoe Pemenue
MUHEpaJOB BBISIBJICHHBIX MPOCTHIX | KpUcCTaJiorpadu-
dhopm. YEeCKHUX 3314 C
[Ipoananu3upoBaTh C | IOMOILBIO
MIOMOIIIbIO cTepeorpadpuieck
pEeKOMEHTyeMOM UX MIPOEKIIUH.
JIUTEPaTypsl Wpxyrck: UpkyT.
TUArHOCTUYECKOE roc. yH-T, 2006. —
3HAUEHUE U3YyUCHUS 175 c.
MOPGOJIOTHH
KpUCTAJIJIIOB
MHHEPAJOB.
1. berextun A.T.
C ucnosp30BaHuEM
pEeKOMEHTyeMOM Kype
JTHTEPATYPEL MUHEpaJIOTUH.
BEIIOTHITE M. : KIY. — 2008.
JIMarHOCTHKY —736c¢.
Maxkpockornu- MUHEpasoB B oOpasie, | 2. bynanos B.A.,
yeckas 0co00€e BHUMAaHHE benorosnos A.A.,
JMarHoCTHKa PaGora ¢ yaedsis pyIHbIM Cusbix AWM.
BOKHEHIINX paGoueit MHHEpaJIaMm. l:Io IIpakTnueckas
PYIHBIX . MpeaJIaraéMoil cxeme | MUHEpaorus ¢
KOJUICKLIUEH
MHUHEPAJIOB MO MIPOBECTH OMKMCAHUE OCHOBaMH
(bU3nIeCKUM obpasria. Kpuctayuiorpapuu
CBOMCTBaM [Ipoananu3upoBath .— Hpxyrck: U3a-
3HaUYEHUE BO UpkyTckoro
MEXaHUYECKHUX YHUBEPCHUTETA,
CBOWCTB 1A 1995. - 248 c.
JTUATHOCTUKHU PYAHBIX
MUHEPAJOB.
1. berextun A.l'.
C ucnonb30BaHuEM
PEKOMEH1yeMOit Kype
JIHTEpaTypEI MUHEPAJIOTUH.
S ——— M. : KIVY. — 2008.
Makpockormu- JMATHOCTUKY ~736c.
yeckas MUHEpaNoB B oOpasie, | 2. bynanos B.A.,
JIMarHOCTHKA 0co00€e BHUMaHHE Bbenoromnos A.A.,
nopoz000pa- PaGora HEPYIHbIM Cusbix A.M.
3YIOLIUX paGoucii MHHEpaJIaM. l:Io IIpaxTnueckas
HECUJIUKAT- . MpeaJiaraéMoil cxeMe | MUHEpaJorus ¢
KOJUICKIIUEH
HBIX MMPOBECTH OTHCAHUE OCHOBaMH
MUHEPAJIOB MO obpasna. O1eHuTh KpucTaiorpadun
buznIecKuM 3Ha4YeHue ontuueckux | .— Hpkyrck: U3a-
CBOMCTBaM U JTOTIOJTHUTEIbHBIX BOo UpkyTckoro
JTUArHOCTHYECKUX YHUBEPCHUTETA,
CBOWCTB JIA 1995. - 248 c.
ompeeeHus

MUHEPAJIOB.




C ucnonp3oBaHNEM
PEKOMEH1yeMO
JUTEpaTyphl
BBIITOJIHUTH
JMArHOCTHKY
MUHEpaJIOB B 00pasiie,

1. berextun A.T.

Kypc
MHUHEpaJIOTUH.

M. : KI1V. — 2008.
- 736 c.

Maxkpockonu-
‘IIG)ICKaH 0c000e BHUMaHHE 2. bynanos B.A.,
HEPYIHBIM benoronos A.A.,
MarHoCTUKA
ﬁo o1000pa Pa6ora ¢ mrmepanam. Ilo Cuzbix A
f - )I: A0 MpeIaracMom cxemMe IIpakTuyeckas
CHJI}[I;?(aTHbIX KOILJIGKL[I/IGI‘/’I TPOBECTH OTHCAHE MUHCPaTOTHA ¢
MIHEDAIOB 110 obpasna. OueHuThb OCHOBaMHU
(meII)%CKHM 3HAYCHHE OIITHYECKUX KPI/ICTaHJIOFpa(bI/H/I
CBOMCTBAM Y JOIIOJIHHUTEIIBHBIX . — Hpxyrck: U3n-
JIMarHOCTUYECKUX BO MpkyTtckoro
CBOIICTB B YHUBEPCUTETA,
OnpeEICHUN 1995. - 248 c.
MOPOI000Pa3YIOLIUX
CUJIMKATHBIX
MHHEPAJIOB.
1. berextun A.T.
Kypc
BrimosHuTh MHHEPATOTHH.
ONPEJIEIICHHE IIABHBIX | \f : KTY. — 2008
MHUHEPAJIOB B 00pasiie
Tunomopd- P paslie, | _ 736 c.
B yCTaHOBUB
THIIOMOP(HYIO 2. bynanos B.A.,
MUHEPATbHBIC Pa6ora ¢ Cussix AU
accolualuu STAJIOHHOUN U MUHCPAILHYIO -
MarmMaTu4ecKu aboueint accoumanmio. Jlath Kpuerannoxu-
X KOJE)JIGKHI/IHMH 3AIJHOTCHHC O WESM TOPOAGT
oOpa3zoBaHuM BaXKHOCTH obpasyiomtix
" HI;FMaTI/ITOB TEHETUYECKOTO MHHCPAJIOB.
T10/IX0/1a B Hpkyrck: U3a-Bo
JMATHOCTHKE Mpkytckoro
MUHEDAJIOB. YHUBEPCHUTETA,
2005. - 220 c.
1. berextun A.T.
BrinoaauTs Kyvpe
OnpeJIeJIeHUE TTIaBHBIX M
MUHEpPAJIOB B 00pasiie MUHEpaTorui.
> | M. : KITY. — 2008.
Tunomopd- YCTaHOBUB 736 ¢
HEIE TUTIOMOP(PHYIO ’
Pabora ¢
MUHEPAJILHBIE . MUHEPAIBLHYIO 2. bynanos B.A,
JTAJIOHHOU U
accolMaIu aGoueit acconuanuto. Jlate Cuseix A.N.
TUAPOTEPMAIIb p 3aKITII0OYCHUE O Kpucrannoxu-
KOJUIEKIIUSIMHU
HBIX Ba)XHOCTH MH3M IOPOJAO-
o0Opa3oBaHuit T€HETUYECKOTO 00pazyromux
OoIX0Ia B MUHEpAJOB.
IUAarHOCTUKE Upxkyrck: U3a-BO
MHHEPAJIOB. Hpkytckoro

YHHUBEPCUTETA,




2005. — 220 c.

1. berextun A.T.

Kypc
BrinonauTh MHHCPAJIOTHH.
M. : KAY. - 2008.
OTpeIeNeHHe IMABHBIX | 4
— c.
MHUHEpPaJIOB B 00pasIie,
YCTaHOBUB 2. bynanos B.A.,
Tunomopg- TUTIOMOP(H Cusbeix A.U
HBIC Pa6ora ¢ PDLHYIO o
N MUHEPAIbHYIO Kpucrannoxu-
MUHEpaJIbHbIC ATAJIOHHON U
8 . accouuanuio. J[ate MU3M [OPOJIO-
accolanuu paboueit
3aKJIIOYCHUE O o0pazyroux
CKapHOB U KOJUICKLIUSIMU
o BaKHOCTHU MUHEPAJIOB.
rpeii3eHoB
T€HETUUYECKOr0 Upkyrck: U3a-BO
mojaxoja B HpxyTckoro
JMarHOCTHKE YHHUBEPCHUTETA,
MHHEPAJIOB. 2005. -220 c.
1. berextun A.T.
Kypc
BrInosHuts MMHEPAIOTUH.
OIPCACIICHUC I''TaBHBIX M. : K[[y — 2008
MHUHEPAJIOB B 00pasle, | _ 736 ¢
Tunomopd yCTaHOBUB
P THIIOMOPDHYIO 2. bynanoB B.A.,
HBIE Pa6ora c Cuseix AU
MHUHEPAJIbHBIE ATaJOHHOMN U MHHEPAIILHYIO o
d accoIL)lI/IauI/II/I aboyeit accouuarHro. Jlate Kpucranioxu-
Metamophu KOJI;J'IGKHI/ISIMI/I SAKTHOUCHHC O U Topelto”
YECKUX 1'1130 oJl BKHOCTH oOpasyortx
p I€HETUYECKOTO MHHEPAJIOB.
T10/IX0/1a B Hpkyrck: U3a-B0
JIMArHOCTHKE VpkyTckoro
MHHEpaJIOB. YVHHUBEPCUTETA,
2005. — 220 c.
BrimosHuTH 1. berextun A.l'.
ompexaeneHue riaaBHbIx | Kypc
MUHEpAJIOB B 00pasile, | MUHEPAJIOTHH.
YCTaHOBUB M. : KIVY. — 2008.
Tunomopg- TUTIOMOP(H 736 ¢
HbIE PaGora ¢ MHC aJI1) o yio ’
MUHEpaIbHBIC ATAJIOHHOW U p yIo 2. bynanoB B.A.,
10 . acconuaruio. Jlath
acconuanuu paboueit Cuseix AWM.
3aKJIIOYEHHE O
0CaJI0YHBIX KOJUTCKITHSIMH Kpucrannoxu-
BaXHOCTH
opoJ MU3M TIOPOJIO-
T€HETHUYECKOTO
o0Opa3yrommx
MoJIX0/1a B
MUHEPAJIOB.
JTMarHOCTHKE )
Wpkyrck: U3a-BO
MUHEPAJIOB.

Hpkyrckoro




YHHUBEPCHUTETA,
2005. - 220 c.
Ilo 3212110, KOTOPOE | | Berexrun AT
BBIJIAHO Kypc
Pacuir MperoiaBaTesiem, MUHEDATOTHH.
KPUCTAITOXHMH MPOBECTH PacyeT M. : KJIY. — 2008,
O06paboTka, KPUCTANTIOXUMHYEC- _736c.
UHTEpIIpeTa- Heckix dopuys KX GOpMyII, a TaKXKe
LWst ¥ TIpeJic- [TABHDIX MUHAJIOB TTIABHBIX 2. bynanos B.A.,
TaBJICHUE 1opoz1000pa- nopogoobpasytomux | CH3BX A
11 pe3yIbTaTOB 3YIOmX muHepaios. Ha Kpucramnoxu- 16
naboparop- mﬁiHipgzzim 1a0JIOHBI MU3M MTOPOJIO-
HOI'O HCCIIe- p E KJIacCU(PMKAITMOHHBIX obpasyrommx
JIOBaHUS HpejCTaBICHE JarpaMM HaHECTH Eﬂiegx?}zﬂ_m
MUHEPAJIOB HOTYYeHHbIX pesybTaTel HP YTCK:
HCCIeA0BaHUHN 1 PKYTCKOIo
pesyJIETaton MIPOBECTH YHUBEPCHUTETA,
KJIacCU(PUKALIUIO 2005. -220 c.
MUHEPAJIOB.

6.2. MeTonnueckne yKa3aHusi 10 OPraHU3ALUM CAMOCTOSATEIbHOI paloThl CTY1€HTOB.

CamocrostenbHas pabora cryaeHtoB (CPC) mo naHHOM IUCHMIUIMHE NpeaycMaTpHBaeT
IIUPOKHUI CIIEKTP 3aJlaHui, BKIIOUAIOIIHNX paboTy padoueil KoJuIeKIMe o0pa3iioB MUHEPAJIOB B
TECHOM COYETaHUH C aHAIN30M PEKOMEHJJOBAHHOW JIUTEPATYpPhl, BBIITOJHEHHE PACUETHBIX 3a/1a4
C KpaTKUMHU BbIBOJaMH 1o Kaxjaou teme. Ctpyktypa npoeneHuss CPC nposenena B tabiuue
6.1, cormacHO KOTOPOM HM)KE NMPHUBEAEHBI KpaTKHEe METOAMYECKHE yKa3aHMs K €XeHeAeIbHON
(10 MyHKTaM) CEMECTPOBON pabOTe CTyIEHTA.

I. CPC mno Tteme «KOHCTUTYIMS ¥ CBONCTBA MHHEPAJIOB) BBINOJIHAETCA C
HCIIOJIb30BaHNEM paboueil KoJuleKIuu MuHepasioB. OCHOBHas 3ajada, KOTOpash CTOMT Iepen
CTYACHTOM 3aKJIIOYAaeTCs B 3aKpEIUICHUM W YIIyOJeHUH HABBIKOB ONpeAeseHHs Haubolee
MOJIHOTO  CIEKTpa  JMarHOCTMYECKHWX CBOWCTB  MHUHepasioB. Pasjgen  Komiekuuu,
COOTBETCTBYIOIIMM Ha3BaHMEM COJIEPKHUT KOMIUIEKT 00pa3loB ¢ Haubojee MHPOKUM HabOpOM
¢uznyeckux U MopQOJOTUYECKUX CBOMCTB MuHepanoB. Jlyig Kaxaoro obpasna HEoOXoIuMo
IPOBECTH MAKPOCKOMMYECKOE UCCIeloBaHue (orpesesieHue) (PU3nIecKux CBOWCTB MUHEPAJIOB:
Onecka, 1BeTa, YEpPThbl, TBEPAOCTH, CINAWHOCTH, MPO3PAYHOCTH, 0o0JMKa KpHUCTAIJIOB,
MOp(OJIOTHH arperaTtoB, YJEIbHOIO BECAa, MAarHUTHOCTH, PEAKIHMU CO CIabbIM pacTBOPOM
COJITHOM KMCHOTHI U Ap. OnrcaHue KakJoro MuHepaja B oOpasle npoBoauTh B Terpanu. [lo
3aBEpILEHUI0 PabOThI C YYETOM aHajIM3a JIUTepaTyphl ClleNlaTh KPaTKUE BBIBOJIbI IO B3aMMOCBSI3U
($u3NYECKUX CBOWCTB C KOHCTUTYIIMEH MUHEPAJIOB.

2. CPC no teme «/cnonb3oBanue MophoJorHuecKux 0cOOEHHOCTEH MUHEPATIOB I X
JTUATHOCTHKWY» TIpeArnoiaraeT paboTy ¢ MOACIAMH KOMOWHAIMI MPOCTBHIX (OpPM KPUCTAIOB
MUHEPAJIOB C MCIOJIb30BAaHUEM PEKOMEHI0BAHHOW JuTeparypoil. OCHOBHOM 3anadeil JaHHOU
CaMOCTOSITENIbHON palOoThl SBIISETCS 3aKpEIIEHHE HABBIKOB PabOThl C MOJEISIMH HACATbHBIX
KPUCTAJIOB, TOJYYEHHBIX TMpU U3ydeHUH aucuuiuinebl «Kpucrtamiorpapus», a Takke
NpPUOOPETEHHBIMU HaBBIKAMH MPU H3YYEHHMM W ONUCAaHUM OOJMKa KPHCTAJUIOB pealbHBIX
MUHEPAJIOB B AUCHUIUIMHE «MuHepanorus». IIpu BBINONHEHMHM JAaHHOW CaMOCTOSATENbHOU
paboOThl MCHOJB3YIOTCS MOJENW KOMOMHAaUMNH MPOCTHIX (OPM THUMHYHBIX KPHCTAJUIOB
BOXHEHIINX MOPOAOOOPA3YIOMIMX M PyIHBIX MHHepajioB. Beimomnnenue stoit CPC coctouT B
ONpE/eNIEHUU D3JIEMEHTOB CHMMETPUH, YCTAaHOBJIEHHS (OPMYNIbl CHUMMETPUU M yKa3aHUs
IIPUHAUIEKHOCTH KaXKA0M MOJENN K KaTerOpHUH, CHHTOHMH M BHJIA CUMMETPHHM, ONpEACIEHUS




oOrmiero yucia npocTeix GopM M ux HazBaHWM. [l KaxI0i MOAENH B TETPAAU CXEMaTHUYECKU
n3o0pakaercst crepeorpaduyeckas NPOSKIUs BceX TpaHed mpocTeix (Gopm. B 3akmroueHun
paboThI CTY/CHT 3alMCBHIBACT B TETPaJb OCHOBHBIC BBIBOJIBI, KACAIOIIMECS 3HAYCHHS M3YUYCHUS
MOP(}OJIOrHH KPUCTAIJIOB MUHEPAJIOB JJIS1 UX TUATHOCTHKHU.

3-5. CPC no temam «MaKpOCKOTHYECKAast TUarHOCTUKA BAXKHEHIIINX PYIHBIX MUHEPAIIOB
no (Qu3uyeckuM CcBOWCTBaM», «Makpockonuyeckass AHArHOCTUKAa TOPOIA000pa3yIOIINX
HECWJIMKATHBIX MUHEPAJIOB MO (DM3MYECKUM CBOHCTBaM», «MaKpOCKOMHYECKass TUArHOCTHKA
MOpo1000Pa3yIINX CHIMKATHBIX MHMHEPAIOB MO (PU3MUYECKUM CBOMCTBAaM» BBINOJIHSIETCS
€IMHOOOpPAa3HO C HCIOJIB30BAaHMEM COOTBETCTBYIOIIUX pa3fesioB pabodell KOJUICKIHH |
pPEKOMEHI0BaHHOM uTepaTyphl. OCHOBHOM 3a1a4ueil paboThl COCTOUT OnpeieneHne (pu3nueckux
CBOWCTB B)XHEHIIMX PYIHBIX M MOPOA0OOPA3YIOMIMX MHHEPAJIOB U OMHMCAaHUE OOpasloB IO
CIIEAYIOUIEH CXEME.

Cxema omucanusi MUHepaia(-oB) B oOpasiie:

Obpasey 1.
Hccneoyemviti munepan (pyonwiii | nopodoobpaszyiowuii Hecunuxamuwiil | nopodoobpasyrowutl
CUTUKAMHDBILL).
= BIIOCK: oo

S LIBEIN oo

= TBEPOOCHID. ...ttt e e

= CHAUHOCTID. ...ttt

= DOPMA KPUCITIATIIOB: ...ttt ettt ettt e ens

= DOPMA ACPELAMOB: ..........ocoiieeisieeaieeee ettt

- JONOTHUMENBHBLE CBOUCTNBAL ...t

- [Ipeononazaemviii Munepan(-vt) u KpamrKoe 0O0CHOBAHUE .........................

pyaue munepanvi 6 obpasye: onpedenrums 6ce 603MONCHbIE MUHEPATIbL 8 0Opasye,

8Kpamuye Onucamyv Ux U 3aNUCamv UX HA36aHue No cxeme — MuHepan (2) — Hazeanue, Kpamroe
onucavue; Mmunepan (3) — Hazeanue, Kpamrkoe onucauue u m.o.

IIpeononacaemvlii cenesuc obpaszya u 0O0CHoB8aHuUe.

B 3akmroyeHun caMoCTOATENbHOW  paboOThl MO KaXJA0H TemMe B TETpaju 3amucarhb
OCHOBHBIC BBIBOJIbI, B KOTOPBIX HEOOXOIMMO OTpPa3UTh OCOOEHHOCTH JIMarHOCTUKU
PacCMOTPEHHBIX MHUHEPATIOB C Yy4eTOM (PU3UYECKUX, MOP(HOIOTHIECKUX, TCHETHICCKUX
ocobenHocteil. CrenaTh 3aKIIOYEHHE 0 YCTAHOBJIEHHBIM MHUHEpanaM 00 HX MPaKTUYECKOM
UCTIOJTb30BaHUM.

6-10. CamocrosTenbHas pabota mo TeMaM «TunomMopgHble MUHEpPAIbHbBIE acCOLMALUU
MarMaTHYECKUX 00pa3oBaHU W TerMaTtuToB», «TumoMopdHbIE MUHEpPAIbHBIE ACCOIUAINU
THJIPOTEpMANIbHBIX 00pa3oBaHui», «TumomopdHble MHHEpalbHbIE acCOLMAIMM CKAapHOB U
rpeizeHoB», «TumomopdHble MHHEpaIbHBIE AacCONMAIMM METaMOPPHUUECKUX TOPOaA» H
«TunoMop¢Hble MUHEpaIbHbIE aCCOIMALIUU OCAJOYHBIX TOPO» BBIMOIHAETCS €AMHOOOPa3HO U
3aKito4aeTcss B paboTe € COOTBETCTBYIOUIMMH KOJUIGKIHMSMH 00pasloB NPUPOIHBIX
MUHepaJbHBIX  accouuanuif. CyTb  paboThl  COCTOMT B OIpPEICNIEHUH  IJIABHBIX
OpO000Pa3yIONIMX W PYIHBIX MHHEpPAIOB B 00paslle W YCTaHOBICHHIO KOHKPETHOU
TUNIOMOP(HONW MUHEpAIIbHOW acCOLMAIMK C UCIOJIb30BaHUEM 3HAHUH, PHOOPETEHHBIX B X0/
JIEKIIMOHHBIX U JTAOOPATOPHBIX 3aHATHIA, a TAKXKe TPU aHAIHM3€e PEKOMEHIOBAaHHOM JTUTEPATYPHI.
Jns xaxgoro obpasna B TETpagd MPOBOJIUTCS apryMEHTalus €ro NPUHAIICKHOCTH K
YCTaHOBJICHHOW THUMOMOPGHON accomuanuu. B 3aBeprieHuH caMOCTOSTENHHOW pabOThI 1O
KaXI0M Teme JenalTcs KpaTKue BBIBOJBI O BaKHOCTM T'€HETHYECKOTO IMOJX0Aa B
JIMarHOCTUPOBAHUY MHHEPAJIOB.

11. Ilpennaraemas camocrosiTebHas pabora Ha Temy «OO0paboTka, MHTEpHpeTanus U
NpEeCTaBICHUE Pe3yJIbTaTOB JIA0OPATOPHOTO WCCIECIOBAHUS MHHEPAJIOB» BBIOIHICTCS I10
3apaHee BBIJAHHOMY  MIperojiaBaTeNieM  33JaHdI0 W 3aKJII0YaeTcss B pacuere



KPUCTANIOXUMHUYECKUX (OPMYNT TJABHBIX IOPOJ00OPA3yIOIIUX MHUHEPAIOB, COCTaBJICHUIO
KPUCTANIOXUMHUYECKOW (OPMYNbl MHHEpana, pacdyeTy MHUHAJIOB MHUHEpANoB, rpaduieckoe
n300paykeHre COCTaBOB MUHEPAJIOB Ha KJIACCH(HUKAIIMOHHBIE AUAarpaMMbl U YCTAaHOBJICHHUE €ro
KJaccu(puKalMOHHON npuHaanexxHocTy. Huke npuBenien oOpasel 3ajaHus.

CamocrodTenbHas paboTa 10 BCEM OCTAJIbHBIX TeMaM, He OTPaXEHHBIX B Taduuie 6.1
3aKJII0YaeTcsi B padoTe ¢ peKOMEHJOBaHHON HHMKE OCHOBHOM U JOMOJIHUTEIIBHOM JIUTEPATypO.



O6pasen 3ananus CPC x Teme 11.

Tabauia XUMUIECKOro cocTaBa moieBoro imara Nel (a-5)

Mouneky- Moueky- ATOMHOE KOJIMIECTBO . | Koadpou-
Coneprxanwue, L Pacuernsrit
Oxkcup N JISTPHBII JISIPHOE [IUCHT
Macc.% AHHOHOB | KaTHOHOB dhakTop
BeC KOJINYECTBO

SiO, 65,04

Al,O; 20,88

Fe,O; 0,35

FeO 0,14

CaO 1,64

MgO 0,16

Na,O 9,90

K;0 0,88

Kpucramnoxumuueckas ¢popmyna nosesoro mmara (KDggp) Nel:
(K Na Ca )= (Mg Fe** Mn )s= [(Fe Ti Al Si )= O]

Pacuetr MMHAaI0B MOJIEBLIX IIMTATOB

No Ab An Ort
1 Ab = Na(b'e_ / (Na ¢),e,+ K¢),e.+ Ca d).e.)xloo

An =Ca d.e. / (Na (b.e.+ K¢,_e_+ Ca ¢_e.)X100
Ort=Kgpe/ (Naget+ Kpet Cage)>x100

Ort

v l VI \V VI \yli\
b S 7 ™ An

Knaccudukanmonnas auarpamma Ab-Ort-An mist moneBbix mmaroB. [lonst cocTaBoB
nosieBwIx mmatoB: | — canmaun, |l — anoproknas, |l — anpbur, IV — onuroknas, V — annesus, VI
— nmabpanop, VIl — 6utoBaur, VI — anHopTHT.



7. YueOHO-MeTOAMUYECKOe 1 HH(POPMAIIMOHHOE 0DecTieYyeHne TUCIIHIIJIHHBI .
a) OCHOBHasI JIUTEpPaTypa

berextun A.I'. Kypc munepanoruu — A.I'. berextun. M. : KIIY. — 2008. — 736 c. (50 3k3.)

Bynanos B.A., FOgeako M.A. Pemenue kpuctauiorpaduyeckux 3a/1a4 ¢ MOMOIIBIO
crepeorpadudeckux npoekuit. Upkyrck: Upkyr. roc. ya-T, 2006. — 175 c. (41 2K3.)

Bynanos.B.A. FOnenko M.A. Pemenne kpuctaorpaguueckux 3aaad ¢ MOMOIIBIO
crepeorpadudeckux npoekiuii // Upkyrckuii roc. yu-t, Hayu. 6-ka. — 9BK. — Upkyrck: UT'Y,
2006. DnexrpoHHBIi pecype. Pexxum noctyna: U3 "bubnuorex". - HeorpaHu4ueHHbIH 10CTYI.

Cusbix A.U., bynanos B.A. Ontuueckuii onpeaenutesns MmuaepanoB. Upkyrck: M3n-so UpkyT.
roc. yH-ta, 2011. — 279 c. (16 3k3.)

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
bynax A.I'. Munepanorus. M.: Akagemust, 2011. — 296 c. (7 3k3.)

bynax A.I'. Ctpyktypa, uzomopdusm, popmyisl, knaccudukarus muaepanos. CI16.: M3a.-Bo
CIIory, 2014. — 132 c. (1 ax3.)
bapabanoB B.®. I'enernueckas munepanorus. JI.: Hexnpa, 1977. — 329 c. (11 2k3.)

bynanoB B.A., benorono A.A., Cu3zbix A.W. [IpakTuueckast MUHEpPAJIOTHsI C OCHOBaMU
kpuctaiorpadpun. — Upkyrck: M3a-so Upkyrckoro yauBepeuteTa, 1995. - 248 c. (16 3k3.).

bynanoB B.A. Cuzsix A.U. [lnarnoctuka munepanon. — Upkyrck: U3n-Bo UpkyTckoro
yauBepcuteTa, 1991. — 248 c. (59 3k3.).

I'onoBukoB A.A. Munepanorus. — M.: Henpa, 1983. — 647 c. (32 3k3.)

Jxonc MLIL. Ilpuxknannas munepanorus. KonuuectBenHsiilt noaxoa. M.: Henpa, 1991. — 390 c.
(3 7k3.).

Eropos-Tucmenko H0.K. Kpucrannorpadus u kpucramnoxumus. M.: KIY, 2005. — 592 c. (49
9K3.)

KanTop b.3. Munepaisl: nonka xoyuiekuuonepa. M.: Xoo6uknura: ACT-npecc, 1995. — 192 c.
(1 9x3.).

Koznosa O.I'. Mopdonoro-renernyeckuii ananu3 kpucranios. M.: U3a-Bo Mock. yH-Ta, 1991. —
224 c. (2 7x3.)

Kpusosnuees B.I'. Munepanoruueckuii cnosaps. CII16.: U3n-Bo C.-IlerepOypr. yH-Ta, 2008. —
555 c. (1 7k3.)

Jlazapenko E.K. Kypc munepanoruu. — M.: Beicias mxkona, 1971. — 607 c. (31 7k3.)
Jlamyruna W.I1. Mukpo3onn B munepanoruu. M.: 1991. — 138 c. (1 7k3.).

JleryBaukac A.M. CtaauiiHOCTh THAPOTEPMATIBHOIO MUHEpaooOpa3oBanus. Tomck: U31.-Bo
Towm. yH-Ta, 1991. — 215 c. (2 7x3.)

JIsxoBuu B.B. MeTonpl cenaparuu akieccopHbix munepainoB. M.: Henpa, 1981. — 86 c. (2 7k3.)

Metoab! MuHepasgoruueckux uccnenoBanuii: CripaBounuk / [Tox pea. AWM. I'muz6ypra. M.:
Henpa, 1985. — 480 c. (12 7k3.)

Munogsckuit A.B., Kononos O.B. Munepanorus. M.: Mock. ya-1, 1982. — 311 c. (1 3x3.)
Munepanorudeckas sunuknonenus / [lox pen. K. @pes. — M.: Heapa, 1985. — 512 c. (16 7k3.)

Pun C. JIx. b. DnekTpoHHO-30HA0BBII MUKPOAHAIIU3 U PACTPOBasi SJIEKTPOHHAS MUKPOCKOIIHUS B
reosoruu. M.: Texnocdepa, 2008. — 229 c. (1 3x3.)



Cuspix A.U. [TpakTHdeckoe pyKOBOJICTBO 110 OCHOBAM KPUCTAJUIOONTHKH B PAOOTHI C
MOJISIPU3AITMOHHBIM MUKpOcKorioM. — Mpkytck: UpkyT. yH-T, 2005. — 132 ¢. (22 3Kk3.)

Cusbix A.U., bynanos B.A. Ontuyeckuii onpenenuTenb BaKHEHIIINX MUHEpaioB. — UpKyTck:
WpxkyT. yu-T, 2005. — 282 ¢. (33 2k3.)

CmonbsauHoB H.A. TIpakTuueckoe pykoBOoACTBO 1o MuHepasoruu. — M.: Henpa, 1972. — 357 c.
(6 7K3.)

CrankeeB E.A. I'enernueckas munepanorusi. M.: Heapa, 1986. — 272 c. (7 3x3.)

Tunomopdusm munepanos: CrnpaBounuk / [Tox pen. JI.B. Uepnsiménoii. M.: Henpa, 1989. 559
c. (159k3.)

YpycoB B.C. Teopernueckas kpuctamoxumus. M.: M3a-Bo MI'Y, 1987. — 348 c. (5 7k3.)
HITpro6ens I'., ummep 3. Munepanoruueckuii cioBapb. — M.: Heapa, 1987. — 494 c. (30 3k3.)
HOmkun H.IT. Tomomuuepanorus. M.: Heapa, 1982. — 288 c. (2 7k3.)

B) IPOrpaMMHOe o0ecredyeHue
Windows Professional XP SP3 / Windows 7/8/10, MS Office 2010

r) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE H TOUCKOBbIE CHCTEMbI
Bcé o reomoruu - HeodunmanbHblii caiiT reojoruveckoro dakyinprera MI'Y:
http://geo.web.ru/

Ennnoe okHO mocTyna Kk 00pa3oBaTelIbHBIM PECYypCaM:
http://window.edu.ru/library?p rubr=2.2.74.9.13

HNudopmannonnsiii pecypc «Munepaisl. ['opasie mopoasl. LLnudsr.:
http://petrographica.ru/minerals-list.ntml

I'eonornuecknii myzeit HU HI'Y:
http://www.mineral.nsu.ru/educat/article/2/index.html

basa nanusix mo munepanoruu «Dakota Matrix Mineraly
http://www.dakotamatrix.com/mineralpedia

Poccuiickoe MuHepamornueckoe 001IecTBo:
http://www.minsoc.ru

American mineralogist crystal structure database (Amepukanckas MuHepagoruueckas 6asa
JTAHHBIX KPUCTAIIIMUECKUX CTPYKTYD):
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

European Mineralogical Union (Esporeiickuii MHHEPATOTHYECKHI COI03):
http://eurominunion.org

International mineralogical association (MexmyHapoaHas MUHEPaIOrHIeCKas acCOIUAIIN):
http://www.ima-mineralogy.org

Mineralogy database (ba3a gaHHBIX 10 MUHEPAIOTHHN):
http://webmineral.com/

Mineral under microscope University of Bristol, Earth Scienses (MunepaJibl o1 MUKPOCKOTIOM»
Bpucronbkoro yausepcutera Hayk o 3emiie):
http://www.gly.bris.ac.uk/www/teach/opmin/mins.html

8. MaTepna/bHO-TeXHHYeCKOe o0ecniedeHue TUCHUTINHBI
- HabOpBI MaTEPUAJIOB JIISl IUAarHOCTUKA MUHEPAJIOB, BKIIIOYAIOIINE B ce0s LIKaIbl
Mooca, MarHUTHbIE KOMIAChl, HerJa3ypupoBaHHble (hapPopoBble NIACTUHKH (OUCKBUTHI),


http://geo.web.ru/
http://window.edu.ru/library?p_rubr=2.2.74.9.13
http://petrographica.ru/minerals-list.html
http://www.mineral.nsu.ru/educat/article/2/index.html
http://www.dakotamatrix.com/mineralpedia
http://www.minsoc.ru/
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html
http://eurominunion.org/
http://www.ima-mineralogy.org/
http://webmineral.com/
http://www.gly.bris.ac.uk/www/teach/opmin/mins.html

CTaJIbHbIE UTJTBI (KaHIIENSIPCKUE IIHIa), TOTUIPONUICHOBRIN (iakoH ¢ 3-5% pacTBopom
COJISTHOM KHCIIOTHI;

- BUTPUHHAS MHUHEPAIOTHYECKAast KOJUICKIIHSI 11 TAOOPATOPHBIX 3aHATHHA U
CaMOCTOSITeNIbHOI paboThI;

- STAJIOHHASI MUHEPATOTHYeCKast KOJUICKIIHSI ITIS IAOOPATOPHBIX 3aHATHIA,

- yueOHas (paboyas) MUHEpaJIOTHYECKast KOJJICKIIHS 11T CAaMOCTOSITEIIBHOU PabOTHI;

- ATAJIOHHAS KOJIJICKIUSI MUHEPATbHBIX aCCOIHAIIHIA;

- yueOHas (pabouast) KOJUICKIIUS MUHEPAIbHBIX acCOIUAINNT;

- MOJEIU TPOCTHIX POPM M KOMOMHAINI KPUCTATUIMYSCKUX MHOTOTPAaHHUKOB,

- rpapuueckuii U AEMOHCTPAMOHHBIN MaTepual Ui JEKIMOHHBIX U IPAKTHYECKUX
3aHITHH.

9. O6pa3oBaTejibHBIE TEXHOJIOTHHI

[Ipu ocBOEHHMH TUCHMIUIMHBI HCIOJB3YIOTCS CICIYIONIUME COYCTAaHHs BHIOB Y4COHOMH
paboTel ¢ MeToIaMU M (popMaMK aKTUBH3AIMH MMO3HABATEIBHON JIEATEIHPHOCTH OaKaIaBpOB s
JOCTHDKEHUS 3aIJITAHUPOBAaHHBIX PE3YyJIbTaTOB OOydeHUS W (OPMHPOBAHUS KOMIICTCHIIMH: Ha
JICKIIMOHHBIX 3aHATUSAX — TUCKyccud, |T-MeTonpl, HHIMBUyaTIbHOE O0y4YeHUEe W OO0y4YeHHE Ha
OCHOBE OIIBITa; Ha JIA0OPATOPHBIX 3aHATUAX — JUCKYCCHsI, pad0Ta B KOMaH/Ie, WHIUBUIYaJIbHOES
o0Oy4yeHne, 00y4eHre Ha OCHOBE OTIBITA, UCCIIETOBATEILCKUI METO/I.

Jlnst TOCTMXKEHUsI TIOCTABIICHHBIX II€JICH MpernoJaBaHusl JUCHUIUIMHBI PEATU3YIOTCS
CJIEAYIOIIHNE CPEICTBA, CIIOCOOBI M OPTaHU3AIMOHHBIE MEPOTIPUSTHS:
- HW3yYEHHE TEOPETHYECKOr0 Marepuaja JUCIHMIUIMHBI Ha JICKIUSAX C KCIOJIb30BaHHEM
KOMITBIOTEPHBIX U MHTEPAKTHBHBIX TEXHOJOTHI;
- CaMOCTOSITEJIbHOE HW3YyYCHHE TEOPETHYECKOr0 MaTephalia JAMCUUIUIMHBI C HCIOJIh30BAHUEM
HuTepHeT-pecypcoB, HHPOPMAIMOHHBIX 0a3, METOJUYECKHX pPa3padOTOK, CrenuaibHON
y4eOHOI U HAyYHOH JTUTEepaTyphl,
- 3aKpeIUICHHE TEOPETUYECKOr0 MaTepuaia MpH TPOBEIACHUH JIA0OPATOPHBIX 3aHATHH C
UCIIOJIb30BAHUEM  JICMOHCTPALIMOHHOTO W HarmsimHOro  (rpa)M4eckoro)  MarepHaios,
CICIUAILHON JIMTEpPaTyphl, BBHINOJHCHUEC WHIWBHIYATbHBIX 3aJlaHUH 10 JHATHOCTHUKH
MUHEPAJIOB 1 MUHEPAIBHBIX aCCOIUAIUH.

10. Ouenounnie cpeacra (OC):
10.1. OueHounble cpeacTBa AJIsl:
JUIS BXOJJHOT'O KOHTpOJIS — co0eceloBaHNe
TEKYIIETO KOHTPOJIIS — TECTHI, COOeceI0BaHNE
POMEKYTOUHON aTTeCTalluy — 3a4eT
10.2. IIpuMepHbIii NepeyeHb BONMPOCOB /IS MPOBEPKH CAMOCTOSATEILHOI padoThl U
NMOATOTOBKH K YCTHBIM OIIPOCaM
1. TIpumepsl pallMOHATEHOTO ¥ HEPAIIMOHATIHLHOTO MCIIOJIb30BAHMSI METO/IOB JHATHOCTHKH
MUHEPAJIOB.
[IpuHIMIIBI TOCTPOEHUS CTepeorpapUuecKuX MIPOSKIUH.
B3anMocBs3b pU3NUECKUX CBOMCTB MUHEPAIOB U UX KOHCTUTYIIUH.
Oco0eHHOCTH CTPYKTYphI peallbHbIX MUHEPAJIOB.
@®opMbl U CIOCOOBI CYIIECTBOBAHUS XMMUYECKHX 2JIEMEHTOB B MUHEpaax.
Kpucrammomopdosrorust 1 OHTOTeHUSI MUHEPAJIOB.
[TpuHIUIIBI MAKPOCKOITMYECKOM TUarHOCTUKU H OCHOBHBIE (PM3UYECKUE CBOMCTBA
CaMOPOJIHBIX METAJJIOB.
8. IIpuHUIMIBI MAKPOCKONINYECKOI THarHOCTUKU U OCHOBHBIE (PM3NUYECKHE CBOMCTBA
cynb(pua0B 1 cynbhOCoeH.
9. IIpuHUIMIBI MAKPOCKOIINYECKOI TUAarHOCTUKU M OCHOBHBIE (PM3UYECKHE CBOMCTBA
OKCHJIOB, BOJIb()paMaToOB U MOTHOIATOB.
10. ITpuHIUIBI MAKPOCKOITUYECKOM JUArHOCTHUKY TaJIOUJIOB.

Nooghkown



11.
12.
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14.

15.

16.
17.
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217.
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44,
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49,

50.

[TpuHIHITBI MAKPOCKOMTUYECKON JUATHOCTUKH KapOOHATOB, cynb(aTos, pocdaros.
MeTo/1b1 110JIEBOTO OTNpeAeNieH s TTIaBHBIX TOPOI000pa3yIoNInX MUHEPAJIOB MOIKIIacca
OCTPOBHBIX CUJIMKATOB.

MeTo/1b1 110JIEBOTO ONpeAENCHUS TIaBHBIX OPOI000Pa3YIOLIUX MUHEPAIOB
[IOJIKJIACCOB LIETIOYEYHBIX U JIGHTOUHBIX CHJIMKATOB.

MeTo/1b1 110JIEBOM AUATHOCTUKH IJIaBHBIX TOPOA000Pa3yIOIINX MUHEPAIOB MOAKIacca
CIIOMCTBIX CUJIMKATOB.

MeTo/1b1 110JIEBOM AMATHOCTUKH IIaBHBIX TOPOA000Pa3yIOIIUX MUHEPAIOB MOAKIacca
KAapKaCHBIX aJIFOMOCHUIIMKATOB.

TunoxumusM MUHEPAJIOB.

Tunomopdubie MUHEpaBI ¥ TUTTIOMOPGHBIC TpU3HAKU. X XapakTepucTuka.
3aBUCUMOCTh CBOMCTB MUHEPAJIOB OT YCIOBHI UX 00pa30BaHMUS.

CoBpeMeHHBIE MTPEICTaBICHHS O MPOLIECCax MUHEPaI000pa30BaHusl.

['maBHelIMe TUITBI MUHEPAIO00Pa3yIOIIUX MIPOLIECCOB.

Kpatkas xapakTepucTyka riaBHbIX T€HETUYECKMX TUIIOB MUHEPAIO00Pa3yOIUX
MIPOLIECCOB U UX CBSI3b C PAa3IMYHBIMU 30HAMH 3€MHON KOPBI.

Marma, ee coctaB u 0coO0eHHOCTH ee nuphepeHInanuy Ipy 3aCTHIBAHHH.
[TocnenoBarenbHOCTh BbIAECTICHUS TJIaBHBIX CHIIMKATHBIX MUHEPATIOB MPU
KPUCTAJUTU3ALUA MarMbl.

CxeMbl OTZIeTICHHS U KOHIIEHTPAIIMU PYAHBIX MUHEPAJIOB MPU MarMaTU4ecKoOM
npotrecce.

TunuuHbie MUHEpabHBIE ACCOLMALINU, CB3aHHBIE C OCHOBHBIM U YJIBTPAOCHOBHBIM
MarmMaTU3MOM.

MuHepanbHbIe aCCOLUAIMU B MECTOPOXKACHUAX aliMa3a, XpOMHUTA, THTAHOMArHeTUTa,
IUIATUHOUIOB, aJIMa3a.

MuHepanbHbIe aCCOLUAIMN MAarMaTUYECKUX CYIb(OUIHBIX MECTOPOKICHUM.
[TonsaTne o kapOOHATHTAX U MPEACTABICHUS 00 X TeHE3HCE.

MuHepanbHbIe acCcolUaluy KapOOHATUTOB.

[lerMaTHTBI U COBPEMEHHBIE MTPECTABICHHUS 00 MX POUCXOXKICHUH.

MuHepanbHBIii COCTaB IPAHUTHBIX IETMAaTUTOB.

O6mras cxema kiaccupuKaIy TPAaHUTHBIX TTETMaTUTOB.

MuHepanbHbI€ aCCOLMALMN HIEIOYHBIX TErMaTUTOB.

TunuuHpie MUHEpaJIbHbBIE ACCOLMALIMU B THIPOTEPMATIbHBIX 00pa30BaHUSIX.

Tunsl TMAPOTEPMATEHBIX MUHEPATBHBIX ACCOIMAIMIA U UX CBS3b C TTTyOMHHOCTHIO
oOpazoBaHus.

MuHepanbHbIe aCCOLUAIMU BEICOKOTEMIIEPATYPHBIX THAPOTEPMATIbHBIX 00pa30BaHUMA.
MuHepanbHble acCOLMALMU CPEHETEMIIEPATYPHBIX THAPOTEPMAIbHBIX 00pa30BaHUH.
MuHepanbHbIe aCCOLUAIMN HU3KOTEMIIEPATypPHBIX THAPOTEPMATBHBIX 00Pa30BaHUMN.
['maBHeiMe MUHEPATbHBIE aCCOLMAINH B CYIb(DUIHBIX PYAHBIX KHIJIAX.
MunepanbHbIe acCOLUAMU O€3PYAHBIX THAPOTEPMAIBHBIX 00pa30BaHUM.

OO6mme npeacTaBiIeHus 0 KOHTAKTOBO-METACOMAaTHYECKOM TIpoliecce
MHUHEpaI000pa30BaHMUs.

Tunsl MUHEpaIbHBIX 00pa30BaHUN IPU METACOMATUYECKUX MPOIIECCaX.
MuHepanbHbIe aCCOLMALUUA CKapHOB.

W3BecTKOBBIE M MarHe3uaabHbIE CKapHBI.

TunuyHbie JU1s1 CKAPHOB aCCOLMALIMY PYIHBIX MUHEPAJIOB.

AnbOUTUTHI U Tpei3eHbl. OCOOEHHOCTH 00pa30BaHUs © MUHEPATBLHOTO COCTABA.
OO6ume mpeacrapiaeHus 00 0caI0YHOM MPOLIECCe MUHEPAIO00pa30BaHMSL.

YcnoBus u ¢pakTopsl, ONpeaeNsIoNue XapakTep THIepreHHbIX MPOIeCcCoB.

YcnoBus U 3aKOHOMEPHOCTH 00pa30BaHUsl MUHEPAJIOB MPH BHIBETPUBAHUUT
CyIb(GUIHBIX MECTOPOKIACHUH.

MuHepanorust 30Hbl OKUCJIEHHUS] CBUHLIOBO-IIUHKOBBIX M MEJHBIX MECTOPOXKICHUM.



51. YcnoBus v 3aKOHOMEPHOCTH 00pa30BaHUS MUHEPATIOB B KOPaX BHIBETPHBAHMUSL.

52. IIpoduih KOpHI BEIBETPUBAHUS U XapaKTEPUCTHKA MUHEPATHHBIX aCCOIMAIINI B
TJIAaBHBIX 30HAX Ha MPUMEPE YIbTPAOCHOBHBIX U TTTMHO3EMHUCTHIX TIOPO/.

53. MuHepaiorus 1aTepuTHOTO TUIIA KOP BHIBETPUBAHMUS.

54. Mexanuueckasi 1 THAPOXUMUYEcKas A QepeHIraus BenecTsa npu
MUHEPaTo00pa30BaHUU B OCAIKaAX.

55. Poccrinu 1 rIaBHENIIIE MUHEPAIbHBIC aCCOIIMALMHU B HUX.

56. Munepaibl, 06pazyromiyecs pu OMOreHHBIX MPOIECCaxX 0CaTKOHAKOIUICHUS.

57. O06mras xapakTepucTUKa METaMOPPUIECKUX MPOLIECCOB MHHEPATO00Opa30BaHUS.

58. dOusNKo-xUMHUYECKasi XapaKTepUCTHKA IPOIIECCOB 00pa30BaHUs MHHEPAJIOB MIPU
pErHOHAIBHOM MeTaMopdu3Me.

59. TunuyHble MUHEPATIbHBIE ACCOLUALIUU B PA3JIMYHBIX 110 HCXOJHOMY COCTaBY
MEeTaMOP(HUIECKUX TTOPOIAX.

60. JKusbl «anpnuickoro» TUIa, MECTOPOXKIEHUs acbecTa, TajabKa U APYTUX, UX
TCHETHYECKas XapaKTepPHCTUKA.

61. JJabopaTtopHble UCCIeA0BAHNU XUMHUYECKOI'O COCTaBa MUHEPAJIOB.

62. MeTo1bl JIOKaTbHOTO UCCIICIOBAHMS XUMHUYECKOTO COCTaBa MUHEPAJIOB.

63. MeTtobl Hccle0BaHNs BHYTPEHHETO CTPOSHHSI MHHEPAJIOB.

64. Metopl pacuéTa KpUCTALIOXUMUICCKUX (POPMYIT MUHEPAJIOB.

65. TepmoMeTpusi MarMaTH4EeCKUX MOPO/I.

66. TepmomeTpusi MeTaMOp(PHUECKUX TTOPOI.

67. MuHepajloruaeckue reo0apoMeTphl.

68. AHain3 mapareHeTHIECKUX MUHEPAIBbHBIX aCCOMAINI TOPOJT 1 MECTOPOKACHUH
Pa3IMYHbIX TeHETUYECKUX TUTIOB.

10.3. OueHovHble cpeacTBA JJIA MPOMEKYTOUHOM aTTeCTAlMU

MaTepI/IaJ'ILI AJIL IIPOBEACHU A TCKYLICTO U IIPOMEIKYTOYHOI'O KOHTPOJIA 3HaHUHI CTYACHTOB!:

KoMnerenmun,
No KOMITOHEHTBI
Bun xonTpons KoHTponmpyemsie TeMbI
n/n KOTOPBIX
KOHTPOJHPYIOTCSI
1 tect / Hcnonbs3zoBanne MOPGHOIOTHIECKUX IK-3, TIK-1,
cobeceloBaHrEe | 0COOCHHOCTEN MHUHEPAJIOB JJI UX TUATHOCTHKHU T1K-12,14
2 Tect / Makpockornuueckasi TMarHoCTHKa MUHEPAJIOB 110 I1K-3, IIK-1,
cobeceoBanne | (PU3MUECKUM CBOICTBAM T1K-12,14
3 TecT / [TapareneTnueckuii aHaaNM3 MUHEPAJIOB I1K-3, IIK-1,
cobeceoBaHNe I1K-12,14
4 TecT / JlaGopaTopHbie METO/IbI AUATHOCTUKH MUHEPAJIOB IK-3, TIK-1,
cobeceoBaHNe I1K-12,14
PaboTsI 10 opranuzanuu, MPoBEACHUIO U I1K-3, IIK-1,
5 rect / MHTEPIIPETALIMU PE3YIBTATOB UCCIIETOBAHUS [1K-12,14
cobeceoBaHNe
JTIMArHOCTHKU MHUHEPAJIOB




JleMOHCTpalMOHHBII BapuaHT TecTa Nel

1. TBepable XUMHUYECKH OJHOPOJHBIE BEILIECTBA C HEYNOPSAOYEHHBIM BHYTPEHHUM CTPOECHUEM
HOCSIT Ha3BaHUE

A. amopdHbIC

b. kpucramnuyeckue

B. uzomerpuueckue

I'. uzomopdubIe

2. Takue CBOMCTBAa MUHEPAJIOB KaK MPO3PAaYHOCTD, I[BET, YepTa U OJIECK SBIISIOTCS:
A. ONITHYECKUMHU
b. Mmopdonoruueckumu
B. MexanndecknMu
I'. reHeTMYeCKUMHU
3. KonnyecTBO BUOB CUMMETPHH JIJIsl KPUCTAJUTMUECKUX TEJl COCTABIISIET:
A.7
B. 24
B. 32
I'.47

. 1714 kakoro MHUHepalia TUIHYEH TeKCaroHalIbHO-MPU3MaTHYECKUI 00JIMK KPUCTAILIOB?
A. Tomnas
b. nupur
B. cnieccaptun
I'. 6eprn

N

9]

. B Bozte mpu KOMHATHOM TeMIIEpaType XOPOIIO pacCTBOPUM:
A. kBap1
b. kanpuut
B. ranur
I'. pmoopur

6. ITomumophHBIMU MOJU(PUKALUAMU SBIISETCS CIEAYIOIas apa MUHEPAJIOB:
A. aTpMaHIUH-aHAPATUAT
b. popcrepur-dasnur
B. nupur-nupporux
I'. angany3suT-cHIUIMMaHUT

7. Tunuuxo¥ n3oMopdHON IpUMeChIo B chanepure SBISETCS:
A.Na’
b. Fe**
B. Mn**
r.Ti*

o0

. Y Kakoro MuHepasa 4acTo HaOIto1aeTcs MmornepeyHas TPUXOBKa Ha TPaHIX KPUCTAIIIOB?
A. kBap1
b. ranur
B. Tanpk
I'. pmoopur

9. Ces13aHHas BOJIa B KPUCTAJUIMYECKOUM CTPYKTYpE MUHEPAJIOB IPEACTABIICHA B BUJIE:
A. runpoxcunbHO# rpynnsl (OH)™
+ 2—
b. otaensupix noHoB H™ 1 O
B. monexyn H,O
I. woros H3O" u OH~

10. Baxxknemum JHAarHOCTUYECKHUM CBOMCTBOM MHHCPAJIOB I'PYHIIbI CIIFOJ ABJIACTCA:



A. BecbMa COBepIlIEHHas CIIalHOCTh

b. BeICOKas TBEPAOCTH

B. Metammmueckuii 0j1eck

I'. rekcasipuieckuii rabUTyC KpUCTAIOB

11. Kpacuble unu Oypble KaeMKH BOKPYT PaJliOAKTUBHBIX MHUHEPAJIOB HOCAT Ha3BaHUE:
A. nectpas no0e)ajnocTb
b. oxpucTtslit 0607
B. xapMuHoOBas rpaHuna
I'. mneoXpouyHbIi ABOPUK

12. XuMUu4YeCcKui 3J1€EMEHT-IIPUMECH, IPUBHOCSIIUN OKPACKy B MUHEPAJI, Ha3bIBACTCS
A. 6pomoopm
b. xpomodop
B. xonep
I'. kpacurenb

13. IIpucyrcrBue n3oMopdhHOM npumecu Ccr¥ B KOPYH/IE€ BBI3BIBACT OKPAIIMBAHUE MUHEpAJIA B
3TOT LBET

A. KpacHbIi

b. cunui

B. 3enensii

I'. xentoiid

14. Ilpu n3ydyeHun 30HAJIbHOTO CTPOEHUSI MUHEpala OOBIYHO UCIIOJIb3YIOT 3TOT METO/I:
A. TIOMUHECIIEHTHBIN
b. nMMepCcHOHHBIN
B. rpaBuTannonHas cenapanus
I'. 3neKTpOHHAsT MUKPOCKOIIUSA

15. K Hepa3zpy1aronieMy J0KalbHOMY METOAY MCCIIE0BAaHUS XUMHUYECKOTO COCTaBa MUHEPAJIOB
OTHOCHTCSL:

A. peHTreHo(TyOpeCcLieHTHBIN aHaIu3

b. pertrenodaszoBslii aHaIN3

B. anexTpoHorpaduueckuit ananus

I'. peHTreHoCIEKTpaIbHBIN MUKPOAHAIN3

16. IIpu ncronp30BaHNM 3TOTO METO/Ia UCCIEAYEMbII MUHEpAl B BUJIE TOPOLIKA ITOMEIIAIOT Ha
IIPEAMETHOE CTEKJIO B KAILIE XKUIKOCTH C U3BECTHBIM ITOKA3aTENIEM IPEIOMIICHHS

A. metog denoposa

b. nMMepcHOHHBIN aHAIIA3

B. repmudeckuii ananus

I'. Macc-crieKTpOMETpUYECKHI METO

17. JIns uccnenoBanus KpUCTAIIIMYECKON CTPYKTYpPBl MUHEPAJIa IPUMEHSIOT 3TOT aHAJIN3!
A. ontnyeckuit
b. pentrenorpadudeckuit
B. pentrenodmyopecueHTHBIH
I'. xuMnueckuit

18. ITpu npoBeIeHNH KPUCTATOONITHYECKOTO AHAJIN3a UCTIOJIB3YIOT:
A. merporpaguueckuii MUKpOCKOI
b. nudpakromerp
B. cronuka ®enoposa
I'. TsKenbie KUAKOCTH



19. Kakoll aHaiu3 MCMNONB3YIOT Ul MOJYYEHMs] KPHUBBIX HAarpeBaHMsl BEILECTBA C IIEJIBIO
YCTAaHOBJICHUSI DSHIIO- U JK30TepMUUYECKHX 3(PGPEKTOB, OOYCIOBICHHBIX (PU3NUYESCKUMH U
XUMHUYECKUMH MIPEBPALLEHUSIMU MUHEPAJIOB?

A. peatrenoda3oBblit

b. xumunueckui

B. repmuueckuit

I'. n30TONHBIN

20. MeponpusiTusi, HampaBJIeHHbIe Ha TpeoOpa3oBaHue/TpeBpalicHre MpoObl MUHEpalla MU
TOPHOH MOpobl B hopMy, HEOOXOAUMYIO IJIsi TPEOYEeMOro aHaji3a Ha3bIBAIOTCS:

A. KBapTOBaHHE TIPOOKI

B. roMorenu3anust mpoOsI

B. npo6ooTtbop

I'. npoGomoaroroBka

IIpumepHBbIii IepeyeHb BONPOCOB K 3a4eTy:

1. Ilenu n 3agaun TUCUMIUIMHBL «MeTOo1bl AMArHOCTUKN MUHEPATIOB).

2. Oco0eHHOCTH XMMHYECKOI'0 COCTaBa U BHYTPEHHETO CTPOCHUSI MUHEPAJIOB.

3. B3anMocBs3s MOp(0JIOruu ¥ BHYTPEHHET0 CTPOEHUSI MUHEPAJIOB.

4. BriOOp METOA0B ONPEEIIEHUS U UCCIIEOBAHNUS MUHEPAJIOB.

5. 3aKOH IIOCTOSHCTBA YIJIOB KPUCTAJUIOB MUHEPAJIOB.

6. KpucramioxumMuueckuii aHainu3 MUHEPAJIOB.

7. CriocoOBbl peCTaBACHHS JAaHHBIX KPUCTAIIOXMMUYECKOT0 aHaIM3a.

8. B3anMocCBs3b ONTHYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHUEM.
9. B3auMOCBA3b MEXaHNYECKUX CBOMCTB MMUHEPAJIOB C UX BHYTPEHHUM CTPOCHHEM.
10. IIpuHIMIBI JMAarHOCTUKY MUHEPAJIOB 110 BHEITHUM MaKpOCKOIIMYECKUM CBOHCTBAM.
11. OcHOBHBIE BO3MOXHOCTH M OIPaHUYECHHUS [TOAX0/1a AMATHOCTUKY MUHEPAJIOB 110 BHELIHUM
MaKpOCKOIIUYECKUM CBOMCTBAM.

12. JlnarsocTu4ecKkre CBOMCTBA MUHEPAJIOB KJIacCa CaMOPOAHBIX METAJIIOB.

13. JlnarHocTUYECKHUE CBOMCTBA MUHEPAJIOB KJIacCa CAaMOPOAHBIX HEMETAIIOB.
14. lnarHocTHYECKUE CBOIICTBa MUHEPAJIOB KJlacca CyIb(pHUI0B.

15. JlnarHoCcTHYECKHE CBOMCTBA MUHEPAJIOB KJlacca CyJIb(ocoei.

16. JIlnarsocTuyeckue cBOMNCTBA MMHEPAJIOB KJIacCa OKCHUJIOB.

17. InarHocTHYECKHE CBOMCTBA MUHEPAJIOB KJ1acCa THIPOOKCHIOB.

18. lnarHocTHueckue cBoiicTBa MUHEPaJIOB Kilacca (PTOPUIOB.

19. JlnarnocTuyeckrue CBOMCTBA MUHEPAJIOB KJlacca XJIOPUJIOB.

20. [IpyHUIMIIBI TOJIEBOM TUArHOCTUKU KapOOHATOB.

21. OTnuuuTenbHbIe 0COOEHHOCTH MUHEPAJIOB KJlacca CyJb(aToB.

22. Makpockonuueckasi TuarHocTiKa MUHepaJioB kiacca ¢pocharos.

23. Makpockonuicekasi TMarHoCTUKa MUHEPAJIOB IPYIIbl KHAHUTA.

24. Makpockonu4eckasi TMarHoCTUKa OJIMBUHOB.

25. Makpockomnuycekasi TMarHoCTHKa TPaHaTOB.

26. Makpockonu4eckasi JTMarHoCTUKA KOJIBLIEBBIX CUIIMKATOB.

27. Makpockonuieckasi TMarHocTHKa MTUPOKCEHOB.

28. Makpockonuyeckasi TuarHocTuka am(puoooB.

29. MakpockoInuyecKkast JTUarHOCTHUKA CITIO.

30. Makpockonuueckast JUarHOCTUKA TTIMHUCTBIX MUHEPAJIOB.

31. Makpockonuueckas JUarHOCTHKa MUHEPAJIOB ceMeicTBa (Pesb/IInaTon10B.
32. Makpockonuueckast JUarHOCTHKA MOJIEBBIX IIIATOB.

33. Makpockonuyeckas TUarHoCTHKA [E0JTUTOB.

34. IlapareneTndeckuil NOAXOM B OIIPEIEICHUA MUHEPAJIOB.

35. Tunomopdusm u THHOMOpP(HBIE MPU3HAKH MHUHEPAJIOB.

36. TunomopdHble MUHEpATIbHBIE ACCOLUAIIMY MAarMaTHUECKUX 00pa30BaHuil.



7 i'vnowop(bﬂble MHHEPATBHEIC aCCOIHAIIHH 1IEIMATHTOR.

8. Tunomopprbie MHHEPATHHEIC ACCOLMAIMH HH3KOTEMIIEPATYPHEIX THAPOTEPMATBHbIX
0Opa30BaHHH.

39. Tunomopdirkie MUHEDAlibHbIE ACCOLHALIIHE CPCAHCTCMICPATYPHBIX FHAPOTEPMATEHBIX
o6pazoBanuii.

40, TrunomopdHbie MMHEPATBHBIC ACCOMHALINH BLICOKOTEMITEPATYPHBIX THAPOTCPMATLHEIX
obpasoBaHuil.

41, Tunomopdsic MEHESPATBHEIC aCCOIHAIMM CKAPHOB.

42, TuiomopdHsie MHHEPATHHEIC aCCONHAIMK I'PEii3eHOB.

: ‘mm\mp(bume MHHEPAIbHbIE ACCOLHALHIH MCTaMOP(PHHECKHX HOPO.

44, TunoMop(Hsie MUHEPATHHBIC ACCOIHAIMH OCA/I04HbBIX MTOPOL.

43, OcoberHOCTH TPOLECCOB MUHEPATO0Opa30BaHHS.

46. Cospementbie 7a00paTOPHBIC MCTOABI HCC/ICI0BAHHS MHHEPAIIOB.

47. JlabopatopHbie MEeTO/Ibl HCC/IEJOBAHHS KPHCTAUTHYECKHX CTPYKTYD MMHEPATIOB.

8. JlabopaTopHele MET0/Ibl HCC/IEJOBAHHS XHMHUYECKOIO COCTARA MHHEPAJIOB.

<9, Hpusoun u 0061a¢Th NPUMEHEHHS PEHTTCHOCIICKTPAILHOIO MHKPOAHAIH3A.

50 KpreTamioon T4ecKul aHanu3 MEHCPATIOB.

PERTIreHOMETPHUCCKIAH METO/| HCCIIE10BAHNS MHHCpa."IOB

. Pe30nanCHbIe METO/IBI HCCIICIOBAHHS COCTABA U CTPYKTYPhl MHHEPAJIOB.

. Mpannun v 061a0Th NPHMCHEHHASA TEPMHYECKOTO aHATH3A,

. lpuunan 1 067acTh TPEMCHCHAS JTIOMHHECIIEHTHOTO aHATH3a.

. [IpHHIATIEL ITaHHPOBAHKSA W OPraHW3aLHN MHHCPATOTHYCCKAX, NETPOIpadHIecKux 1
TEOXAMHYCCKHX HCCIIE/(OBAHHH.

36. Ocobenrocti 00paboTKH, HHTEPIPCTAIHH H IPE/ICTABIEHHS PE3yIbTATOB
MEKPOCKONUHECKOTO H 1a00paToOpPHOTO HCC/IE/I0BAHHSA MHHEPAIOB,

57, TIyTH panmoHaIsHOTO BEIOOPA H COMETAHNS METO/I0B aHAIM3a 715l BRITIOTHCHHS
(OCTABICHHOHK 387394 B HCCICAOBAHHH MHHEPAJIOR,
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PA3ZPABOTYHUK:

JIONEHT C.A. CacuM

(3amMMaemas JI0I1KHOCTh) (vHuIHATBL, havums)

[porpaMma paccMOTpeHa Ha 3acelaHui Kadeaphl ONe3HBIX HCKONACMBIX

«dby__ 05  201%r.
Ipotokon Ne_ ¢ 3as. kadeapoii C.A. Cacum

Hacmoagas npozpamma, He MOXcem Gbims 60CHPOU3EEOCHA NI 6 KAKOU dopme be3
PEOBAPUMENLROZ0 RUCLMEHHO20 PA3PEULENUs KaApeopbl-paspatom1uxa npospammst.



