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I. IEJIA Y 3AJJAYA TACHUATIIMHBI (MOYJIST):

Heab aMCUMIUIMHBI — Pa3BUTHE HABBIKOB MAaKPOCKONMUYECKON HIEeHTU(HUKAIIAN
MUHEPAJIOB U O3HAKOMIIEHHE C METOJaMHu JIa0OpaTOpPHBIX HCCICNOBAaHUN MHUHEPaIHHOTO
BEIIECTBA.

3agaun:

v/ 3aKpeIyicHHEe ¥ pa3BUTHE TEOPETHYECKUX 3HAHMHA M MPAKTHYECKHUX HABBIKOB
oOyyaromuxcst 1o (pyHAaMEHTAIbHBIM Te0JIOTHUecKuM aucuumimHaM «Kpucramnorpadus»,
«MuHepaAIOTUA»»;

v’ yrayOieHne TEOPETHYECKHX MPEACTABICHHH O MHHEpalaXx, HUX KOHCTHUTYIIHH,
CBOWCTBAaX M YCIOBHUSIX 00pa30BaHUs;

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

v’ pa3BUTHE U yrayOJieHne HABBIKOB MAKPOCKOIIMYIECKOM TUATHOCTUKH MUHEPAIIOB,;

v’ npuoOpeTeHre MEPBUYHBIX HABBIKOB OOPaOOTKH, WHTEPIPETAUM U IPEICTaBICHUS
pe3yabTaTOB Ja0OPATOPHBIX UCCIIEAOBAaHUI MUHEPAIIOB.

II. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOHnas aucuumianHa (MoyJib) «MeTobl IMarHOCTUKA MUHEPAJIOBY» OTHOCHUTCS K
yactu, GopMUPYEMOI ydacTHUKaMU 00pa30BaTENIbHBIX OTHOIICHUN.

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

[lepeueHr moOCHEAYIOUMX Y4YEOHBIX TUCIHIUIAH, JJII KOTOPHIX HEOOXOAWMBI 3HaHUS,
YMEHUSI W HaBBIKH, (QOpPMHpPYEMbIe JaHHOW Yy4eOHOW auciuIuiuHOn: «llempozpaghusy,
«/lumonocusay,  «Memoowi  uccnedoganus  MuHeparvbHoco — Geujecmeay,  «l eonozus
Mecmopodrcoenuti nonesHvlx uckonaemvixy, «Oowasn ceoxumusy, « Onmuko-mMuHeparoSuyecKut
ananuzy, «l eonocus opazoyennwvix u ysemuuvix kamuetl Bocmounoii Cubupuy,

III. TPEBOBAHUA K PE3YJBTATAM OCBOEHUA JNCHUIIJINHBI
ITporiecc ocBOECHHUS NUCLMIUIMHBI HAIPpaBJieH Ha (POPMUPOBAHUE HIIEMEHTOB CIIETYIOLINX
komneTeHMi B cooTBeTcTBUM ¢ PI'OC BO n OIl BO no nanHomMy HampaBieHHUIO MOATOTOBKH
npodmis «I'eosorus 1 MeCTOPOXKIEHHS MOJIE3HBIX HCKOMAeMbIX»:



Ilepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU

[TK-1

Cnoco0eH aHanmu3upoBaTh,

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHnus
KOMITETEHIIM I
3HaTh: METOI0JIOTHIO
OnpeAeieHUusT  AUArHOCTUYECKHUX
CBOMCTB MUHEPAJIOB;
obyactu MPUMEHEHUS u
BO3MOXHOCTH METOJIOB
71a00paTOPHBIX MCCICIOBAHUMN IS
UICHTH(PUKAITINT MHHEPAJIOB;
MKk 1.1 KpUTEepuu 0TOOpa U TMOATOTOBKH

CUCTCMATU3UPOBATD,

0000111aTh Te0JIOTUYECKYIO
MH(pOpPMaLUIO U APyTUE
(daKkTHYEeCKuEe MaTepHaIIbI

[Tonnmaet npuHIUIIBEI cOOpa
M CUCTEMAaTH3aIUN
IreOJIOTHYECKOM
uHpOpMaU U
(hakTHYECKOTO MaTepHasa

00pa3uoB ISt IPOBEICHUS

CreIHaTbHBIX METOJ/IOB
1a60paToOpHOTO WCCIICIOBAHUS
MHUHEPAJIOB

Ymers: YCTaHaBIIMBATh
JIMarHOCTUYECKUE CBOWCTBA

MHUHEPAJIOB B 00pa3uax

BJIaIIETb! OCHOBHBIMU IIPpUEMAMH
OIpCACIICHUA JUarHoCTHYCCKUX
CBOMCTB MHHCPAJIOB II0 BHCUIHUM
MAaKpPOCKOIMMYCCKUM ITPpHU3HAKaM

WKk 2

O6o06mIaeT u
CTPYKTYpHPYET
MOJTyYEHHBIE
re0JOrM4ecKre JaHHbIE U
(aKkTHUECKHe MaTepraIbl

3HaTh: 0COOCHHOCTH BIIUSIHUS
KOHCTUTYIIUM  MHUHEpaJIOB  Ha
MOP(QOJIOTUIO HX KPHUCTALIOB H
(U3HYECKUX CBOWCTB;

YMeTb: OnpeAenaTh U ONMKUCHIBATH
MUHEpabl, yCTaHaBIUBATh
MUHEPAJIOTUYECKUE aCCOIUAIINM;
Ha OCHOBE KOMILIEKCHOTO
HU3y4YCHUS MaKpOCKOITUYECKHUX
CBOMCTB  MHUHEpPaJIOB U  HX
B3aMOOTHOIIICHHUMN JenaTh
BBIBOBI 00 YCIIOBHSIX
o0pa3oBaHUsI MUHEPAJIOB;

Baanerb: HaBbIKaMU  TOJIEBOTO
OTIpeIeIIeHUS u OTIMCAHHUS
MHUHEpPAJIOB U MHHEPAJIbHBIX
accoIualmi;

HaBBIKaMU NEPBUYHON 00pabOTKH,
WHTEPIPETAIMA U TIPEICTABICHUS
pe3yabTaToB 1a00paTOPHBIX
HCCIIEIOBAaHU MUHEPAJIOB




IV.COAEP KAHUE U CTPYKTYPA JUCHUIIVIMHBI MOAYJIs)
O0beM AUCHUIUIMHBI COCTABISET 2 3a4€THBIC €AMHUIIBI, YTO COOTBETCTBYET 72 aKaJeMUYECKUM YacaM, B TOM 4Kclie 3 yaca Ha 3auer.

dopma NpOMEKYTOUHON aTTECTALUU: 3aYeT.

4.1 Copepxxanue JMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE IO TeMaM,
KOJIHYECTBA aKaJeMHYeCKHX YaCOB

C YKa3aHueM BHI0B y‘leﬁHBlX 3aHSATHII M OTBEJEHHOr0 HAa HHX

Buabi yuedHoii paborsl,
BKJIIOYAsl CAMOCTOSITE/IbHYI0 PadoTy 00y4yaronuxcs,
5 MNPAKTUYCCKYIO IIOATOTOBKY M TPYAOEMKOCTH
RO
g E (B yacax) Dopmbi
@ S e = TeKylIero
= S E g KonTakTHas pa6ora npenogaBartes ¢ S KOHTpPOJIsA
Ne 3 g 28 o0yuaommumMucs s ycneBaeMoCTH;
Pa3znes IucHUIIMHBI/ TeMa S - 8 o =
n/H 5 = s 5 dopma
© :g o = 6 NPOME:KYTOYHOI
E e S = aTTecTauuu
- O CemuHapckue/ e
= = npakTudeckne/ | KoHcyiab- g
= Jlekuuun =
JadopaTopHble Taluu g
3aHATUA =
<
@)
1 Paznen 1. Beenenue 3 2 1 YCTHBIW OITPOC
Paznen 2. Mcnonbs3oBanue MOpHOTOTHIECKUX N
D) it ; pd 14 4 4 6 YCTHBIN OIIPOC
0COOEHHOCTEN MUHEPAJIOB ISl UX TUArHOCTUKHU
3 Paznen 3. Makpockonuyeckasi JUarHOCTUKA 16 ) 6 3 YCTHBIH orpoc/
MUHEPAJIOB MO (PU3NYECKUM CBOWCTBAM TECTUPOBAHHE
. CTHBII onpoc /
4 Pasnen 4. [laparenernyeckuii aHajn3 MUHEPAJIOB 8 2 2 4 y P
= TECTUPOBAHNE
Paznen 5. JTabopaTropHbie METOIBI JUATHOCTUKH 5 .
5 A patop AR 2| 14 4 4 8 YCTHBIN OIIPOC
MHUHEPAJIOB =
CTHBIN OMPOC
Paznen 6. PaboTsl o opranu3aiuu, NpoBeIeHUIO U y acquH(I)) ’
6 WHTEPIPETALAN PE3YIbTATOB UCCIENOBAHUS 11 4 2 1 4 P
rpaduyeckas
JIMarHOCTUKY MUHEPAJIOB
paborta
3ayer
Bcero 72 0 18 18 1 30+2 ’

3 yaca




4.2 Il;1aH BHeayIMTOPHOM CaMOCTOAITEJIbHOH Pa0d0ThI 00y4arouXxcs M0 JMCHUIIIHHE

CamocTosiTe/bHasi patoTa 00y4aloIuXCs

-
FEIE
z ez 5 YueoHo-
? E 2 = = OLCHOUHOE METOINYECKOoe
“E’ Haszsanue pasnesa, TeMbl . g o g E" S 1 odecreyeHue
5 Bua camocrositeibHOI padoThl = 2 2 - & CpPeACTBO .
S 22| 2Z CaMOCTOSITEILHOM
s22| 8 paboThbI
g2 s| B
s = =
o S \© A
o% g
>
Pabora ¢ nutepaTypoi, paznen Va, Nel,2
Pazgen 1. Beenenue TIOBTOPEHUE U3YYEHHOTO B Kypce 1-2 1 YCTHBIH OIpOC paszen VO, Nel
«MuHepanorus» MaTepuana paszzen VB
Pabora ¢ murepaTypoi,
COCTaBJICHUE KOHCIIEKTA C BBIJCICHUEM Va. Ne2.3.4
Paznen 2. Mcnonb3oBanue MOPQOIOTHIECKIX OCOOCHHOCTEM olpeeNIeHNi TepMUHOB, padoTa ¢ . PAsAEI Va, AL
2-6 2 YCTHBIH OIpOC paszen VO, Nel
MUHEPAJIOB ISl UX THATHOCTHKU nporpamMmmHeM npoaykTom VESTA mo asien Vb
3aKpETUICHHUIO HABBIKOB p
TeOMETPUYCCKON KPUCTATIOTpadun
Pa3nien 3. Makpockonuueckas MarHOCTHKA MHHEPAJIOB 110 PaGota ¢ smrepatypoi, yCTHBII OIPOC pasien Va,
. COCTaBJICHUE TAOJHMI] TUarHOCTHYEeCKUX| 6-10 2 eCTHDOBAMIG Nel,2.,4
= (usmyecknM cBocTBamM CBOMCTB MHHEPAJIOB P paszen VB
=
g Pabora ¢ nutepaTypoi, P ;ii[e; 3V j’
Pazpnen 4. [lapareneTnyeckuii aHain3 MUHEPAJIOB COCTABICHHC KOHCIICKTa € BHIACACHICEM |y 15 2 YCTHBIH OIIPOC pasnen Vo,
OIpEeIEIEHUH TEPMUHOB U YCTONYHBBIX Nel 2.3 4
MUHEPAJIBHBIX aCCOUalluN pasaen VB
Paborta ¢ nuteparypoii, paszen Va, Nel,3;
COCTaBJICHUE KOHCIIEKTa C BbIJCICHUEM i . pasnen Vo,
Paznen 5. Ha60paT0pHLIe METOJbI TUAarHOCTUKHU MUHEPAJIOB METOJIOB AHATH3A B OIPEe/ICHHi 12-15 2 YCTHBIH OTIPOC Nol,2.3.4:
TEPMHHOB pasyien VB
PaG . . paznen Va, Ne3;
Pa3znen 6. PaboTsl 0 opranu3zaiuu, MpoOBEACHUIO U abota ¢ INTepaTypoH, YCTHBIN OTPOC, paszen V6,
MHTEpIpETAUN PE3yJIbTATOB UCCIICAOBAHN TUArHOCTUKA KOHCTICKTHPOBATLE, 15-18 2 PacHeTHO" Nel,2,3,4;
J0paboTKa pacueTHO-TpadUIECKUX rpadudeckas asnon Ve
MHMHEPAJIOB pabor pabora pasa
” ” |
OO01muit 00beM CaMOCTOSTETLHON PA0OTHI 110 TUCIUILTHHE (Yac) 11 %////////////////////////////////////////////////////////%
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4.3 Conepxanue y4eOHOro MaTepuasa

Pa3nen 1. Beenenue

1.1. Copepxanue «MeTOJOB AMATHOCTUKM MHUHEPAIOBY» KaK AUCHUIUIMHBI, €€ ILeJIU U
3aJa4H.

1.2. ITonoxeHnue U B3aMMOCBSI3b AUCHUILUIMHBI «METO/Ibl JUAarHOCTUKU MUHEPAIOB» Cpeau
HayK.

1.3. Hayynoe u mpakTUyecKOoe 3HAYCHHE pPalMOHAIBHOIO MCIOJIb30BaHUS METO0B
JTUArHOCTUKU MUHEPAJIOB B X0JI€ BBHIITOJTHEHHS OMPEIETICHHOTO KOMIUIEKCA T€0JOTHYECKUX PadoT.

1.4. KoHcTuTynus u cBoiicTBa MUHEPAJIOB.

Paznen 2. Hcnosb3oBaHue MOPQOIOrHYECKHMX OCOOEHHOCTEH MHUHEpPAIoOB Uil HX
JTMarHOCTUKHU

2.1. CBs13b BHELIHEW MOP(OIOrHH KPUCTAIIIOB MUHEPAJIOB C UX BHYTPEHHUM CTPOEHHUEM.

2.2. IlpuHIUIBI KPUCTAIIIOXMMUYECKOIO aHAJIN3a KPUCTANIOB MUHEPAJIOB.

2.3. MeToap!l NpoelupoBaHysl KPUCTAJUIOB MUHEPAJIOB KaK 3JIEMEHT MPEeACTaBICHUS JaHHBIX
KPUCTANIOXUMHUYECKOr0 aHAIN3a.

2.4. IlpumeHeHue CBOOOAHO-PACIPOCTPAHAEMOrO MPO(HECCHOHAIBHOIO MPOrPaMMHOIO
obecriedenuss VESTA i mOCTpOEHUST KPUCTAJUIOB MUHEPAIOB U OTOOPAXKECHUS KPUCTALTHYECKIX

CTPYKTYpP

Paznen 3. Makpockomnuieckast JMarHOCTHKa MUHEPAJIOB 110 (PH3MUECKUM CBOHCTBAM

3.1. OnTuyeckue cBONCTBa MUHEPAJIOB U UX CBSI3b C BHYTPEHHUM CTPOECHUEM

3.2. MexaHuuecKkre CBOMCTBA MUHEPAJIOB U UX CBSI3b C BHYTPEHHUM CTPOCHUEM.

3.3. JIONOJHUTENIbHBIE AMATHOCTHUYECKUE CBOMCTBA M MX 3HAYEHUE JUISL DKCIPECCHOMU
JUAarHOCTHUKU MUHEPAJIOB.

3.4. Ponb, OCHOBHBIE BO3MOXHOCTU U OTPaHUYEHUS IMOAXO0JA JUATHOCTHMKM MHUHEPAJIOB I10
BHEUIHUM MAaKpOCKOIIMYECKUM CBOICTBaM.

Pa3nen 4. [lapareneTnyeckuii aHaIN3 MHHEPAIOB

4.1. CyniHocTh MapareHeTHYECKOTo M0/IX0/1a OIpeIeNICHHSI MUHEPAJIOB.

4.2. O61mue npencTaBIeHUs O METO/I0JIOTUN TeHETUYECKOH MUHEPaJIOrvH.

4.3. OcobeHHOCTH MPOIIECCOB MUHEPATIO00pa30BaHUS.

4.4. TunoMop¢HbIe MUHEPAJIBI U TUTTOMOP(HBIE MUHEPAJIbHBIE ACCOLIALINY.
4.5. OcobeHHOCTH MUHEPATbHBIX ACCOIMAIMM Pa3IMUHbIX TeHETUYECKUX TUIIOB.

Paznen 5. JlabopaTtopHble METO/IbI TUATHOCTUKH MUHEPAJIOB

5.1. OOue npencraBieHus 00 MHCTPYMEHTAIBHOM HCCIIEJOBAaHUM XHMUYECKOTO COCTaBa,
KPUCTANTNYECKOHN CTPYKTYpHI M (PU3HUECKUX CBOWCTB MHUHEPAJIOB.

5.2. KpucrannoonTuieckuii aHaius.

5.3. PeHTreHOMeTpHUYECKNE METOBI.

5.4. CexTpaiabHbI U PEHTI€HOCIEKTPAIbHBIM MUKPOAHAIIU3.

5.5. Pe3oHaHCHBIE METO/IBI HCCIIEIOBAHUS COCTABA U CTPYKTYPBhl MUHEPAJIOB.

5.6. TepMUUeCKUA aHAIH3.

5.7. JIFIOMUHECLIEHTHBIN aHAJIN3.

Paznen 6. PabGorbl mo opraHu3zanuu, MPOBEIECHUIO M HHTEPHPETALUU PE3YIbTaTOB
HCCIIEIOBaHMsI TUarHOCTUKY MUHEPAJIOB

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

6.2. O6paboTka, HHTEpIIpETALs U MPEACTABICHUE PE3YIbTATOB M0 MAKPOCKOIIUYECKOMY U
1a00paTOPHOMY HCCIIEIOBAaHUIO MUHEPATIOB.

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



4.3.1 IlepevyeHb CeMHUHAPCKHX, IPAKTHYECKUX 3aHATHI 1 J1a00PAaTOPHBIX padoT

TpynoemkocTb
HaunmeHoBaHue
Ne (4ac.) ®opmupyembIe
Ne CeMHUHAPOB, OneHnounbie
Pa3nena M3 Hux KOMIIETeHIIUH
n/H NPaKTHYECKUX U Bcero cpeacTBa «
M TeMbI NMpaKTHYecKast (MHAUKATOPBI)
J1a00paTOpHBIX padoT 4acoB
TMOJAT0TOBKA
Mopdonorus  KpHUCTAJLIOB
MUHEPAJIOB: CUMMETpHUS
KpHUCTAJJIOB, 3JIEMEHTBI
CHUMMETPHUH, CHUHTOHUU U
BUJIbI CUMMETPHUHU, MPOCTHIE
. WK k1.1
1 2 dopMBl W  KOMOWHALHWH, 8 - YcTHBI ompoc VIJIK
crepeorpadudeckue fK-12
TIPOEKITHH, oToOpakeHue
KPUCTAJUIOB MHHEPAJIOB C
MIOMOIIBI0  TIPOTPaMMHOTO
obecrieyeHust
Makpockonugeckas
2 3 IAAarHOCTUKA  CaMOPOIHBIX 2 YcTHeiit onpoc / WK k.11
JJIEMEHTOB, CYJIb(QHUIOB U TECTUPOBAHNE NKnk.12
cynb(ocoeit
Makpockonuueckas .
P YcrHeiit onpoc / WK k.11
3 3 JIMarHOCTHKA rajouJioB, 2 -
TECTUPOBAHUE NKnk.12
OKCHJIOB U THJIPOOKCHJIOB
Makpockonugeckas
4 3 QUAarHOCTHKAa  KapOOHATOB, 5 YcTHsIi onpoc / WK g1 1
cynmb(paToB, BOJIB(PpPaAMaATOB TECTUPOBAHUE WK1 2
u pochaTon
5 3 Makpockonuyeckas 6 YcTHsIi onpoc / WK g1 1
IUArHOCTHUKA CUJIMKATOB TECTUPOBAHUE WK1 2
Tunomopdnsie WK
MHUHEpaJIbHBIE ~ aCCOIUAINN YcTHsIi onpoc / MI-1.1
6 4 1 - WK1
MarMaTH4eCcKuX TECTHPOBAHUE
00pa30BaHuil U IETMATUTOB
TunomopdHsie
MHUHEpaJbHbIE acCOIUALMU N MK k.
P VcTHBI ompoc / AR
7 4 TUAPOTEPMAIbHBIX 1 - NKnk.12
. TECTUPOBAHUE
0o0pa3oBaHUii, CKapHOB H
rpeii3eHOB
Tunomopdubie . WK k.1 1
YcrHsiit onpoc /
8 4 MUHEpaJIbHbIE  acCOLMalUU 1 - NKonk.1.2
TECTHPOBAHUE
MeTaMOp(PHUIECKHUX TTOPOJT
Tunomopdusie . NIK g1 1
YcTHbIi onpoc /
9 4 MUHEpaJIbHbIE  acCOLMALUU 1 - NKk.12
TECTHPOBAHUE
0CaJIOYHBIX TOPOJT
Hcnonp3oBaHue pPEHTIEHO-
(IIyOopecleHTHOTO —aHajm3a NOK i1 1
10 5 JUTSE HCCJIEIOBAHHUS 2 - VYeTHbll onpoc NKk.12
XUMHUYECKOTO cocTtaBa
MHHEPAJIOB
TIpuHIAITBI u METOIBI
acyera
E HCTAJTIOXUMHYECKUX Pacuerno-
11 5 P 6 - rpaduueckas NIKmx.1 2
dopmyn OJIUBUHOB,
pabota
ITUPOKCEHOB,  aM(uOO0IIOB,
[OJIEBBIX IIIIATOB
OO0paboTKa, MHTEpIpeTanys
i MpeCTaBIICHUE .
12 6 pea 4 - VYeTHbli onpoc NKk.12

PE3yJIbTAaTOB na60paT0pHor0
HCCJICA0OBAHNM MUHEPAJIOB




4.3.2 Ilepeyenb TeM (BONMPOCOB), BBIHOCMMBIX HAa CAMOCTOSITeJIbHOEe H3Yy4YeHHEe B
paMKax caMoOCTOSITeIbHOI PadoThl CTY/I€HTOB

Ne ®opmupyemas
Tema 3aganue pMHpY HNIAK
n/H KOMIICTCHIIUA
O630p COBPEMCHHBIX [TpopaboTka HCTOYHUKOB
y uHpopmanuu pasaena V IK-1 UK.
1 Kinaccu(pUKaIni MUHEPAJIOB bopmarun pas, ’ Akmic.11
COCTaBJICHHE KOHCIIEKTa
[MpuHUHMIBL pacyeTa
[TpopaboTka HCTOYHUKOB
KPHUCTAJUIOXUMHUUECKHX (HOpMYIT WK g1 1
2 H0poJ000Pa3yIOINX MUHEPAIOB unopmaui pasiena V, Tk WK
P PasyIol P COCTaBJIEHHE KOHCIIEKTA [IK-1.2
MOKJIACCA CIOCBBIX CHIIMKATOB

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3aIUU CAMOCTOSITEIbHON PadoThI

JUIs  TONHOLEHHOTO W KA4YeCTBEHHOTO  BBIMOJIHEHUS  CaMOCTOSITENIbHOW  paboThI
o0yyJaroIuiics TOJKEH B Haydaje y4yeOHOro ceMecTpa ¢ yd4eToM C(hOpPMHUPOBAHHOTO pPACIMCAHUS
y4eOHBIX 3aHATUI PaCIUIaHUPOBATh BPEMsl, KOTOPOE OH IUIAHUPYET OTBOJUTH HA CAMOCTOSITEIHHYIO
paloTy 1o Kax10i n3ydaeMol AUCHUILUIMHE ¢ y4€TOM 00beMa 4acoB, OTBOJUMOIO Ha 3TOT 3JIEMEHT
yueOHO paboThl B y4eOHOM IulaHe M pabodell mporpamMMe COOTBETCTBYIOIIEH AucHUIUIMHBL C
Y4ETOM PEKOMEHJOBAaHHOM MpernoAaBaTesieM JIUTepaTypbl, 00yJaroIuics JOKEH 1M103a00TUTHCS O
MOJTyYCHHUH B TIOJIH30BAHME HA MEPHO OCBOSHUS TUCIUILIMHB HEOOXOJMMOTO KOMITJIEKTa YU4eOHBIX
uznanuit B Hayunoii 6ubnuoreke UI'Y um. B.I'. Pacytuna, TpeGyeMbIxX aiisi peryisipHoil paboThl.
OOyuarommiicss JOJDKEH MPOBEPUTh HAIWYHME JOCTyNa K YKAa3aHHBIM B HAcTOsIIEH paboueit
porpamMMe AMCLUUIUIMHBI HH(POPMALMOHHBIM, CIIPABOYHBIM PECYpCaM M COOTHECTH C UMEIOLIUMHUCS
TEXHUYECKHMMHU BO3MOXKHOCTAMHU pabOTHI B JOMAIIHUX YCJIOBUSX, JHOO, TIPH UX OTCYTCTBUHM TaKUX
yCIOBUH, TIOHUMaTh HEOOXOJUMOCTh IOCELICHHS KaOMHETOB Il CaMOCTOSITEIbHON paloThl,
NPEJYCMOTPEHHBIX Ha TEPPUTOPHM YYeOHOTO KOpIyca TIeoJoTHdYecKoro (Qakynpreta u
000pYZOBaHHBIX KOMITBIOTEPAMU C JJOCTYIOM K ceTH VHTepHeT, WK BOCHOJIb30BATHCS pecypcamu
U MaTepuanbHO-TeXHn4YeckuM Gonaom Hayunoit Oubmuorexu UI'Y um. B.I'. Pacnytuna.

B nmporecce BBINOIHEHHS CAaMOCTOATENBHOM paboOThl 0OyuaromMiics JOJMKEH CTPOro
ClIeIOBaTh PEKOMEHJAIUSAM [penojiaBarens, KOTOphl OH (OpMyIUpYeT B XOJI€ OCBOCHMS
COOTBETCTBYIOILIEH TEMBbI B paMKax pabOThl HA JIEKIIMOHHBIX M JJAOOPAaTOPHBIX 3aHATHUAX. | IaBHBIN
yHoop B CaMOCTOSITENIbHOW paboTe MpU OCBOCHUHW JAHHOW IUCITUIUTHHBI OOYYArOIIUICS JOJHKEH
JenaTh Ha MpopaboTKy MaTepualia 1o U3y4yaeMmoil TeMe Ha OCHOBE PEeKOMEHI0BaHHOM JIUTEPaTypHl,
MH(OPMALIMOHHBIX U CIIPABOYHBIX pecypcoB. [lis cocTaBieHHsI KOHCIIEKTOB U 3aIIUCH OIpeIeIeHUN
TEPMUHOB, MIPUHATHIX B MUHepajoruu. Ilpu npopaboTke cOOTBETCTBYIOLIEH TEMbI, 00yJaroLIHiics
JOJDKEH BBITUCHIBATH HE3HAKOMBIE TEPMHUHBI, TPUBOJIUTH WX OMNpPEICNCHUs M JaBaTb UM
HEOO0XO/AUMBIE Pa3bICHEHUs, JKEJIATebHO YKa3blBasg MCTOYHMK MH(MOPMAIUU IyTeM J00aBJIEHUS
oubnuorpaduueckoil ccpiiku. Ilepen HavaaoM COCTaBIICHHS KOHCIIEKTa, OOYJaroUIUiCs JTOJDKEH
IPOCMOTPETh 3allUCH, CAETaHHbIE Ha JEKIUSIX U Ja0OpaTOPHBIX 3aHATHSAX, O3HAKOMHUTHCS C
u3ydaeMoil rmpoOiemMoi (TeMoil) B pEKOMEHJIyeMOW JuTeparype M JPYruX HCTOYHUKAX
uHpopmanuu, ¢GopMHupys, TakuM o00pa3oMm, 00O0OIIEHHOEe U YIIIyOJeHHOE MpeICTaBICHUuEe O
KOHKpeTHOW mpoOjeme U Jenas NMOMETKM TeX uacTeil uH(popMaluu, KOTOpble IUIaHUPYEeTCs
0000IUTE, W TmepepaboTaTh B XOJIe COCTaBJIEHUS KOHCHekTa. Ha ocHoBe aHanmu3a ydeOHOM
JTUTEepaTyphl, THPOPMAIIMOHHBIX M CIPABOYHBIX PECYPCOB OOYYAIOIIMICS COCTaBISE€T KOHCIEKT,
BbIpa)kasi B HEM KJIIOUEBYIO CyTh M3ydaeMoi IpoOeMbl U BbIIENSS onpeaeseHus TepMuHoB. Jlanee,
B paMKax MPOBEPKU TEKYIIEH yclieBaéMOCTH Ha JIEKIIMOHHBIX U JJAOOPaTOPHBIX 3aHATUH, a TAaKXKe B
xozie cobeceloBaHUN B paMKax KOHTPOJSI CaMOCTOSITEIbHON PabOThI MperojaBaTellb OLIEHUBAET
KauecTBO COCTAaBJIEHMsI KOHCIIEKTOB MYTEM BH3YalbHOI'O MPOCMOTPA M OTBETOB HA BOIPOCHI IO
TeMe KOHCIIEKTUPYEMOI0 MaTepuaa.




BaxXHBIM 3J71€MEHTOM CaMOCTOSTEIbHONH paboTHl OOYdYaIOUIMXCS MO JAHHON TUCHUIUIMHE
npenycMarpuBaeT paboTy HaJ MOJAENSMHU MPOCTHIX (OPM M HUX KOMOMHALMN, 3TaJOHHBIMH H
pabounuMH KOJUIEKIMSAMHU OOpPa3lOB MHUHEPAIOB M TEPOMOP(GHBIX MHHEPAJIbHBIX aCCOLMUAIMHA B
COOTBETCTBUHM C HM3YUYEHHBIM MaTEpHUajOM, a TaK)Ke COCTaBJI€HHE TaOJUI] ¢ AMArHOCTUYECKUMU
CBOMCTBaMHM paccMaTpHUBaeMbIX MUHepanoB. Huke npuBeaeHbl KpaTKUe METOAMYECKNE YKA3aHUS K
paboTe 00yyaronierocsi HeMOCPECTBEHHO € KOJIEKIIUIMU.

Jlnst 3aKkperieHuss MaTepuala B XOJIe CaMOCTOSITEIbHOM pabOThl CTYIEHTHI JOJDKHBI C
UCIIOJIb30BAaHUEM JTaJOHHOM U palbouell KOJUIEKIUI B COMNPOBOXKACHUM C PEKOMEHIyeMOM
JUTEPATypoil M COOCTBEHHBIMH 3allUCSIMH  PAaCCMOTPETh, ONUCATh M YCTAHOBUTH OCHOBHBIC
¢busnueckue, B TOM 4yucie MOPPOJOTHYeCKre XapaKTepUCTUKU MUHEpajoB B oOpasmax. Kaxnas
Kareropusi (PU3MYECKMX CBOWCTB MPOCMATPHBACTCS U aHATU3UpPyeTCs Ha oOpas3lax 3TaJOHHOU
KoJulekiuu, Oe3 Kakux-1ubo (Qusnueckux MaHUMymsauuid c oOpasuamu. J[lanee wmarepuan
3aKpeIuIseTCs MPaKTHYECKMMH HaBBIKaMU Ha o0pa3iax pabodeil KOJUIeKINH.

Jia  ycmemHo#ll peandu3aldd  CaMOCTOSITENIbHOM  paboThl  CTYAEHTHI  HCIOIb3YIOT
pEeKOMEeHIyeMyto JuTepaTypy (cm. Tadi. 4.2), coOCTBEHHbIE KOHCIEKTHI JICKIIUH, a TAK)Ke 3allUCH U
MOMETKH, CJIeJlaHHble Ha JabopaTopHbIX paboTax MO cooTBeTcTByIomlel Teme. (CHayana
PEKOMEHIYEeTCsl pacCMAaTpUBaTh M AHAIM3HPOBATh KaKIbld M3ydyaeMbli MUHEpaJd W3 STAJIOHHOU
KOJUIEKIIMM, o0paiasi BHUMaHHE Ha FeHeTHYecKylo uHpopManuio. Jlanee CTyleHT MPUCTYMaeT K
pabote Hang obpasnamu M3 pabovell KOJUIEKIIMH, BCHIOMHHAs OCOOCHHOCTH TUArHOCTUKH JTAHHBIX
MuHepanoB. KitoueBbIMH 3a/ladyaMK Ka)KAOW CaMOCTOSTEIbHOM paloThl siBiseTcs (GOpMUPOBAHKE
MPEJCTaBICHUN O Bapualuu (PU3MYECKHX CBOWCTB M T€HETHUYECKUX OCOOCHHOCTEH MHHEpAIOB B
mpenenrax — COOTBETCTBYIOLIEH KiacCH(UKAIIMOHHOW eNWHUIBl (TWMa, Kiacca, MOJKIacca),
3aroMHHaHNe (PU3NYECKNX M MOP(OIIOTHIECKUX CBOMCTB M 0COOEHHOCTEH T'eHe3nca sl KaKIoro
MUHEpaia, BbIPAa0OTKM ONTHMAIBHOTO TMOJAXOJa B ONPEAENCHUH JTUArHOCTHUYECKUX CBONCTB
M3Yy4aeMbIX MUHEPAJIOB.

s camocToaTenbHOM paboThl o TeMaM «TunoMop@Hbie MUHEpAIbHBIE aCCOIUAIIIH. . . )
HEOOXOJMMBI: MaTepHalibl JIGKIWHA W 3alMCH, CJACITaHHBIE Ha Ja0OpaTOpHBIX pPadoOT, a TaKxke
peKOMeHI0BaHHas JuTepaTtypa (cMm. Tabn. 4.2), sTanioHHas U pabovasi KOJUIEKIIUU 110 TaHHOM TeMe.
OtanoHHas U paboyasi KOJUIEKIIHS BKIIIOYAIOT ce0s1 Habop 00pa3IoB ¢ KJIACCUUYECKON TUITIOMOPQHOMA
MUHEpaJIbHOM  accolanued,  XapakTepu3ylolled  pa3Hble  paclHpOCTPaHEHHBbIE  THUIIBI
MarMaTu4eckoro,  MEerMaTUTOBOIO,  KOHTAaKTOBO-METACOMATUYECKOTO,  THIPOTEPMAaJIbHOTO,
METaMOp(UYECKOT0 M 0CaJ0YHOr0 IMPOLECCOB MUHepanooOpazoBaHus. B mpouecce paboTsl Hax
oOpa3uamu 3TaTOHHOW KOJUIEKIIMEN Mepe]] CTyIEHTOM CTOMUT 3aJaua BHUMATENIbHO MPOCMOTPETh U
MPOaHATM3UPOBATh KaXKABI MUHEpan B 00pasile, MOHITh UX B3aUMOCBS3b B paMKax KOHKPETHOTO
mporecca MHUHEpaooOpa3oBaHUs, OTMETHUTh T'€HETHYECKHE MPHU3HAKM JAaHHOM MHHEpabHOU
accolMalMy. 3aKperuieHHe TOJYYCHHbIX HABBIKOB, IIOJYYEHHBIX KakK Ha JIEKIUOHHBIX U
a00paTOPHBIX 3aHATUSX, TaK U B pab0OTe HAJ ATAIOHHON KOJUICKITUEH BBITIONHAETCS HAa 00pasiax
ux paboueil koseknuen. B pabore Hag paboueil KoleKIUeH CTYAEHTY HEO0X0UMO ONPEAETUTh
BCE MMHEpasbl B 00paslle, caeiaTb ONHMCaHWE 00paslla M apryMEHTHUPOBATH MPUHAMIEKHOCTh
MUHEPAIBHON acCOLMALMY K KOHKPETHOMY I'€HETHYECKOMY ITPOLIECCY.

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

V. VUEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) mepevYeHb JUTepaTypbl

1. berextun A.I'. Kypc munepanorun — A.I'. berextun. M. : KJIY. — 2008. — 736 c. (50
9K3.)

2. bynanos B.A., benoronoB A.A., Cusbix A.W. IlpakTuueckas MUHepasorus ¢ OCHOBaMHU
kpucramnorpadpuu. — Mpkyrck: U3n-so UpkyTrckoro ynusepcutera, 1995. - 248 c. (16 3k3.)
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3. bynmanoB B.A., Cms3pix A.W. KpucrammoxumuszMm mnopogooOpa3yronmx MHUHEPAJIOB.
Upkyrck: U3n-Bo Upkytckoro yauBepcurera, 2005. — 220 c. (19 sk3.)

4. bynanoB B.A. Cussix AWM. luarHoctuka muHepanos. — Upkyrck: U3n-Bo Upkyrckoro
yHuBepcuteta, 1991. — 248 c. (59 3k3.).

0) nepuogUYecKHre U3TAHUS

1. «3amucku Poccuiickoro MUHEpaJIoru4eckoro oomiecTa — )XKypHai Poccuiickoit akaaeMun
HayK, B OTKPBITOM JIOCTYIIE OTKPBITHI OTJAEIbHBIC 0030pHBIE CTAaThU MO BOMPOCAM MHHEPAIOTHH,
AJIEKTPOHHAS CChIIKA: https://zrmo.org/ru/archives.html

2. «loxmanel akagemun Hayk» (1o 2020 r.) «loxnaasl akagemuun Hayk. Hayku o 3emiue» (c
2020 r.) — xxypHan Poccuiickoii akaJieMuu HayK, TOCTYN ¢ KOMIbOTepoB cetu UI'Y depes moptain
E-library: https://elibrary.ru/title_about new.asp?id=71079

3. «Contribution to Mineralogy and Petrology» — xypHan u3garenbcTBa Springer, J0CTYyI €
kommbioTepoB cetu UI'Y, anekTpoHHas cebuika: https://www.springer.com/journal/410

4. «Mineralogy and Petrology» — ypHan u3znareiabcTBa Springer, TOCTYIl ¢ KOMIBIOTEPOB
cetu UI'Y, anekrponHas cceuika: https://www.springer.com/journal/710

B) 0a3bl JaHHBIX, HHPOPMAIHOHHO-CIPABOYHbIE H MOUCKOBbIE CHCTEMBI

http://www.webmineral.com/

baza manubIX «Mineral Website», comepXuT MOAPOOHYIO CIPABOYHYIO HH(POPMAIUIO O
COCTaBE W CBOMCTBAaX MHHEpaliaX, MX IEHE3UCe, KIACCUPUKAIIMOHHON MPUHAIIC)KHOCTH U MHOTHX
JIPYTUX XapaKTEPUCTHUK.

https://www.mindat.org/

Munepanorndeckas 0a3a maHHBIX «Mindat» comepkuT moapoOHyr WHOpPMAIHIO O
MUHEpaJiaXx, B TOM 4YHCJE MECTOPOXJICHUSIX M MECTOHAXOXKJICHUM MHHEPAJOB, HMX COCTaBe,
CBOMCTBAaX, OCOOCHHOCTH KPHCTAUIMYECKUX CTPYKTYp, KIACCU(DUKAIIMOHHOW TPHHAICKHOCTH,
TeHEe3HCe, METOJI0JIOTHH OTIPEICIICHUU MUHEPAJIOB, JICKTPOHHBIH ONPEICIUTEIh MUHEPAJIOB.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIVIMHBI (MOY JIS)

6.1. YueOHo-1a00paTopHOe 000py10BaHUE:

Jlexumonnble u Ja0OpaTOpHBIE 3aHATHS MPOBOAATCS B YyueOHOUM ayautopun 207,
YKOMITJIEKTOBAHHOW yueOHON MeOenbio (CTONBI U JIaBKU) Ha 60 MOCaTOYHBIX MECT, MUChbMEHHOU
JOCKOW il Mella, BUTPUHAMU C BUTPUHHOW MHUHEpPAJOTHYECKOW KOJeKuued, mkadamu c
SIMUKAMA ¢ pabo4yeil W DTATOHHBIMH KOJUICKIMSIMH, pa0OYMM CTOJIOM H  CTYJIOM JIS
mpenoaaBaTens, MyIbTUMEIUUHBIM 000pyI0BaHHEM (ITPOEKTOP, HOYTOYK, DKpaH).

st oGecrieueHust 1abOpaTOPHBIX padOT MO AUCIUIUIMHE UMEIOTCS:

- HaOOpBI MaTepUANIOB Ui MAKPOCKOIIMYECKOTO OIMpeIeIeHUs] MUHEPAIOB, BKIIOYAOIINE B
cebs mkamel Mooca, MarHMTHBIE KOMITAChl, HETJIa3ypUpoBaHHBIC (apdopoBbIC IIACTHHKU
(OUCKBUTBI), CTallbHble WIIbl (KaHUENSIPCKUE IIWJa), MOJIUIPONHICHOBBIH QuakoH ¢ 3-5%
pacTBOPOM COJISTHOW KUCIIOTHI;

- BUTPUHHAS MHUHEpaJIOrMyeckas KOJUICKIUS s J1a0OpaTOpHBIX  3aHATUH U
CaMOCTOSITENIbHOM paboThI;

- DJTaJOHHas MHHEpAJIOTHYEeCKas KOJUICKIUS JUIs  JIaDOpaTOpHBIX  3aHATUH U
CaMOCTOSITENIbHOM paboThI;

- yueOHas (paboyas) MUHEpaorudecKasi KOJJICKIUS I CAMOCTOSTENIbHOM paboTHI;

- MOJIEITH TIPOCTHIX (POPM KPHUCTAUTHICCKUX MHOTOTPAaHHUKOB;

- TpadUUeCcKHil U JEMOHCTPAIMOHHBIA MaTepHal Ui COOTBETCTBYIOUIUX JIEKIIMOHHBIX U
MPAaKTUYECKUX 3aHITUI

6.2. IIporpammHoe obecnieuenne:
Onepannonnas cucrema: Windows 8/10
[Tporpammusie npoaykTsl Microsoft Office Professional Plus 2010/2013 (kommnoneHnTsr MS
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Exel, MS Word, MS Power Point).
CBobOomgHo pacmpoctpansemoe mporpammHoe obOecriedeHne VESTA s mocTtpoeHus
KPUCTALTMYECKHUX CTPYKTYp U 3-D n300pakeHnii KPUCTAIIIOB MUHEPAJIOB.

6.3. Texnn4yeckue H 3JIEKTPOHHbIE CPEICTBA O0yUEHUS:

[Tpomiecc oOydeHust XapakTepu3yercss MPUMEHEHHEM TPAJAULMOHHBIX (HOpM MpOBEACHUS
JEKLUOHHBIX M Ja0OpaTOpHBIX 3aHATUH C HCHOJb30BAaHMEM HHTEPAKTUBHBIX PECYpPCOB
(mpe3eHTanui, a TaKKe MPUMEHEHMSI CIIEHUAIN3UPOBAHHOTO IIPOrPAaMMHOI0 00ECIIEUEHHs) B X01€
KOTOPBIX IpernojaBareib BbICTPaWBaeT MoOJENb IepeAaud HWHGOpMallMM, aKTUBU3UPYS pa3Hble
CTOPOHBI BOCHPMSITHSI MaTepuajga CcO CTOPOHbl OOy4arolMxcs, B TOM 4YHCIE 3a CYET
[EPUOINYECKOT0 00CYKIEHUS I0JaBaeMOr0 MaTepuaa HoCpeICTBOM JAUCKYCCHH.

JlononHUTENbHBIE HCTOYHUKM HWHPOpPMALUMU U  pecypchl (mpe3eHTanuu, y4yeOHas
auTeparypa, CCblUIKM Ha HTepHeT-pecypchl), BBINOJIHEHHME W IOMOUIb B  BBINOJIHEHUU
CaMOCTOSITENILHONW pabOThl O0y4aromuXcs, KOHCYJIbTallMM M (HUKCALUS KOHTPOJIS TEKyLIeH
yCIIeBaeMOCTH OOy4YaroIIUXcsi  00ecleyuBaeTcsl IOCPENCTBOM 3IIEKTPOHHO-HH(POPMALMOHHOM
o0pazoBaTeIbHBIN cpeasl urvy, JNOCTYITHON Ha CTpaHHUILIC JUCLUIUIVHBI
https://educa.isu.ru/course/view.php?id=52408

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B pamkax peanuzanuu AUCHUTUIMHBL «METOABI TUAarHOCTUKNA MHHEPAJIOBY» MPETyCMOTPEHBI
ClIeAyIOIIMEe BUAbI Y4eOHOH paboThl: JIEKLUH, JaOOpaTOpPHbIE 3aHATUS, CaMOCTOsATENbHas paboTa
00y4aroImuxcst, KOHCYJIbTAIHH.

[Ipy mpoBeAeHUHU JEKIMOHHBIX 3aHATUN NpenojaBaTeib HCIOJIb3YeT MOJEIb Iepeaadu
UH(pOpMAIMK MOCPEACTBOM 0030pa COBPEMEHHOI'O COCTOSHHMS paccMaTpUBAaeMON IPOOIEMBI C
IPUBJICUEHUEM MHTEPAKTUBHBIX HMHCTPYMEHTOB, COYETAIOIIEro TaKue oOpa3oBaTesibHbIe
TEXHOJIOTUU KaK MPOOJIEMHBIC ¥ MHTEIPAaTUBHBIC JICKIIUH C LEIbI0 aKTHBH3AIMUU y 00YJarOIIXCs
aHajiu3a, CHHTE3a, BOCIPHUATUS M IOHMMAaHUS MHPOPMALMH, BBICTPAUBAHHUS B XOAE JICKIUIi
AJIEMEHTOB JIUCKYCCHUU M BBIPAOOTKY HHTEpEca K TEOPETHYECKOMY MaTepHay.

JlaGopaTopHble 3aHATHS peaM3yIOTCs MOCPEACTBOM OOYUYEHHs Yepe3 OIBIT, aKTHBU3ALIUIO
KOMaHIHOW pabOThl OOYYalOUIMXCs, pPa3BUTHE MOJEITH OTCTAMBAHUS CBOCH TMO3WIMU dYepe3
00CyXJIeHIe N3YYEeHHOI0 MaTepHaa.

CamocTtosaTenbHass paboTa MpenycMaTpuBaeT IOBTOPEHUE U YIUIyOJieHHe W3yYEeHHOIO
MaTepuaja B XoOJe JIeKUMH M JabopaTOpHbIX 3aHATHH. OHa HampaBieHHa Ha MNpopaboTKy
MH(OPMALIMOHHBIX pecypcoB (yueOHOW, CIpaBOYHOW M NEepUOAMYEcKOil nuTeparypbl, HTEpHEeT-
pecypcoB) uepe3 MpopaboTKy y4eOHBIX M 3TAIOHHBIX KOJUJIEKIIMI MMUHEPAJIOB, COCTABIEHHUE TAOIHI]
JMAarHOCTHYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIEKTOB, COJCPKAIIUX JUArHOCTUYECKHE
CBOWCTBa MHUHEPAJIOB, OCOOEHHOCTH T'€HE3UCa, OIpeIeIeHUs] TEPMUHOB M KPUTUUECKUN aHAIN3 110
KOHKPETHOW U3y4aeMOol TeMe C BRICKa3bIBAHHEM COOCTBEHHOTO CYKJIEHUS M apTyMEHTOB.

VIII. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA 1
MNPOMEXXYTOYHOM ATTECTALIUU

8.1. Onenounnie matepuasan (OM)

[TpoBepka Tekymiell ycneBaeMOCTH IMPOXOAMT B PaMKax JIEKIMOHHBIX U J1aOOpaTOPHBIX
3aHATUN B BHJIE YCTHBIX OIPOCOB, TECTUPOBAHHUIO MO MPONUJACHHOMY MaTepHaly, a TaKXKe IO
COJIEP’KaHUIO TIOATOTOBJIEHHBIX KOHCIIEKTOB B paMKaX CaMOCTOSITENIbHON pabOThl 00yJaromuxcs 1
BBITIOJTHEHUIO TPEAYCMOTPEHHBIX pacueTHO-rpaduueckux padoT. IlpoBeaeHune mnpomexyTOUHOM
aTTecTallvu B opMe 3auera MpeCTaBsieT COO0N UTOTOBYIO MPOBEPKY MOTYUYEHHBIX 3HAHUS dYepe3
MHIUBUAYaJIbHOE coOeceloBaHUE MTOCPEICTBOM OTBETA Ha BOIIPOC U3 MEPEYHS BOIPOCOB K 3aUeTy.

Kpurepuu nonyueHus: OTMETKH «3a4TEHO» - IPU OTBETE HA BOMPOC O0YUAIOIIMNACA XOPOIIO
OpUEHTHpPYETCd B TEPMHUHOJIOTUH, pacKpbhlBaeT ero cojepxaHus. B oTBerax Ha Bompoc
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00yYaroImuicss MOXKET JeNaTh OIIMOKH, HE BIMSIOUIME B 1I€JIOM Ha PACKPBITHE €ro COIep KaHus,
[Ipu 3TOM yuuTHIBa€TCS aKTUBHOCTH OOYYaloOIIErocs B TeUEHHE MEpHoa MU3y4eHUs TUCIHUIUINHBL,
OTBETHl HAa BOIPOCHl TEKYyIIEH YCIIEBAEMOCTH, YCIEIIHOE IPEOJIOJIEHHE TECTUPOBAHUS U
MPABIWJIBHOCTH BBIMIOJIHEHUS IPETYCMOTPEHHBIX PacyeTHO-IrpaduyecKux padorT.

OTMmeTKa «HE 3aYTEHO» BBICTABIISIETCS B CIy4ae OTCYTCTBUS CUCTEMATHMUECKUX 3HAHUH IO
JUCLUIUIMHE, YTO BBIPAXAETCS B HECHOCOOHOCTH OTBETUTh Ha 3aJaHHbI BoOIpOC, JIMOO
00y4YaroImuiicsi TaeT OTBET CYLIECTBEHHO MCKaKAIOUIMH CyTh 3aTparuBaeMoil Tembl. Ilpu Hanmuum
oMOOK B OTBETE HA BONPOC OO0YYArOIIMICS MMOKa3blBaeT HEMOHUMaHUe MpoOIeMbl WM IIpolecca,
YTO BBIPAXXACTCS B HEIOJIHOTE OTBeTa. B TakoMm ciydae, OTCYTCTBHME WIM HHU3Kas aKTHUBHOCTb
oOyyarolerocss B TEUEHHE TEOPETHUYECKOro OOyYeHHs, BBIPAKEHHOE B OTPHULATEIIBHBIX
[IOKA3aTesIX TEKYIIEeW ycneBaeMOCTH (peryjspHble IPONYCKH JIEKIMOHHBIX U J1abOpaTOPHBIX
3aHATUSAX WIM UX OOJNBLIOE KOJMYECTBO, OTCYTCTBHE OTBETOB B DPAMKAX YCTHBIX OIIPOCOB,
OTCYTCTBHSI HJIM HEYAOBJICTBOPUTEIBHO BBIIIOJHEHHBIX pacyeTHO-rpaduyeckux pabor Oyxaer
OOBEKTUBHBIM II0Ka3aTelleM IpU OLIEHKE HEyJOBJIETBOPUTENbHON CTENeHH CHOPMUPOBAHHOCTH
3JIEMEHTOB KOMIIETEHIIUU U €€ UHIUKATOPOB, OIIpeelIeHHbIX B pasaeie 111

8.1.1. OueHo4yHbIe MaTePUAJIbI AJIs1 IPOBEPKH TEKYIIeH yCIeBaeMOCTH

MaTepI/laJIbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAECHTOB:

KoMnerenuun
Ne Bua konTpoJs KonTposmpyemblie TeMbl (pa3aeJibl) (ROMIIOHEHTE),
n/H o P pompy pa KOTOpbIE
KOHTPOJIMPYIOTCS
. NKrnk-1.1
1 VYcTHbII onpoc Paznen 2 (cm. m.4.3)
NKnik.-1.2
T MKk
) YcrHbli onpoc / Pasgen 3 (ou. m4.3) TK-1.1
TECTUPOBAHUE UK. 1.2
y NKnk.1,
3 VYcTHbIi onpoc / Paszen 4 (e, 11.4.3) TK-1.1
TECTUPOBAHUE U Kric.1.2
YcTHblii onpoc /
- NKnk.1,
4 PACHETHO Pazgen 5 (cm. m.4.3) HeLd
rpapuyeckue NKk-12
paboThl
. NKrnk-1.1
5 VYcTHbIH onpoc Pazgen 6 (cm. 1.4.3)
NKpk.-1.2

Bonpocs! 1J1s1 NOATOTOBKH K YCTHBIM OIPOCAM NPH NPOBEACHUH NIPOBEPKH TeKylIel
yCIeBaeMOCTH

1. IlpuMepsl pallMOHAIBHOTO M HEPALMOHAIBHOTO HCIIOJIB30BAHUS METOJOB JUArHOCTHKHU
MUHEPAJIOB.

2. IlpuHIMIIBI TOCTPOEHHS CTepeorpauuecKux MPOEKIU.

3. B3auMocBs3b PU3NYECKUX CBONCTB MUHEPAIOB U X KOHCTUTYIMH.
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4. OcobeHHOCTH CTPOEHHS KPUCTAIUINYECKUX CTPYKTYP MUHEPAJIOB.

5. @opMBbl HaXOXIAEHUS XUMHUYECKUX AJIEMEHTOB B MUHEpaax.

6. Kpucramiomopdoaorus 1 OHTOTeHUsI MUHEPAJIOB.

7. TlpUHUMIIBI MaKpOCKOIMYECKOH JMAarHOCTUKM W OCHOBHBbIE (PU3MUECKHE CBOMCTBA
CaMOPOJHBIX METAJLIOB.

8. IlpyHLMIBI MaKpOCKOIIMYECKOM MAMAarHOCTMKM M OCHOBHBIE (DHU3MUYECKHE CBONCTBA
Cynb(GUI0B U CyIb(OCoeH.

9. IlpuHUMIIBI MaKpOCKONMYECKOH JMAarHOCTUKM W OCHOBHBIE (PU3MUECKHE CBOMCTBA
OKCH/JIOB, BOJIb(ppaMaTOB U MOJIUOAATOB.

10. ITpuHUMIIBI MAKPOCKOITMYECKON JUArHOCTUKHU TAJIOUJIOB.

11. TIpUHOUITEI MAKPOCKOTIMYECKOM TUAarHOCTUKU KapOoHATOB, Cynb(harToB, Gocharos.

12. MeTo/p! OJEBOTO ONpPEEIEeHNUs TIIaBHbIX 10P01000pa3yoINX MUHEPAJIOB MOIKIacca
OCTPOBHBIX CUJIMKATOB.

13. Metoasl 1OJEBOIO  ONpENAENECHUs TIJIAaBHBIX  IOPOA0OOPA3yIOIIUX  MHUHEPAJIOB
IIOJIKJIACCOB LIETIOYEYHBIX U JICHTOUHBIX CUJIMKATOB.

14. Metoab! M0JI€BOM JUArHOCTUKYU TJIaBHBIX NOPOA000PA3yIONIMX MUHEPAJIOB MOJKIacca
CIIOMCTBIX CUJIMKATOB.

15. Metoab! M0sIeBOIM JUarHOCTUKHU TJIaBHBIX HOPOJ000Pa3yIOUIMX MUHEPAJIOB MOJKJIAcca
KAapKaCHBIX aJTFOMOCHUIIMKATOB.

16. Tunoxumu3m MHUHEPAJIOB.

17. Tunomop¢HbIe MUHEpABI U TUTTOMOP(HBIE TPU3HAKU. VX XapakTepucTHKa.

18. 3aBHCHMOCTH CBOMCTB MUHEPAJIOB OT YCIOBUM X 00pa30BaHMSL.

19. CoBpemeHHbIE MTPEACTABICHUS O MPOIECCaX MUHEPATO00pa30BaHuUs.

20. T'naBHeiimue TUIIBI MUHEPAIOOOPA3YIOIIUX ITPOLIECCOB.

21. Kparkas XapakTepuCTHKa TIJIaBHBIX T'€HETUYECKUX THUIIOB MMHEPAIO00pa3yroIux
IIPOLIECCOB U UX CBA3b C PA3JIMUHBIMU 30HAMU 3€MHOM KOPBI.

22. Marwma, ee cocTaB 1 0COOCHHOCTH ee AudPepeHInaIIH TP 3aCTHIBAHUH.

23. TlocnenoBaTenbHOCTh  BBIIEIECHUS  TJIABHBIX ~ CHJIMKAaTHBIX ~ MHHEpAJIOB  IpHU
KPUCTAJIJIN3ALUU MarMsl.

24. Cxembl OTIENEHHMS W KOHLEHTpPAlUMM PYIOHBIX MHMHEpPAJIOB IIPHU MarMaTHYeCKOM
npotrecce.

25. TunuuHble MUHEpAJIbHBIE ACCOLMALINM, CBSI3aHHBIE C OCHOBHBIM M YJIBTPAOCHOBHBIM
MarmMaTu3MOM.

26. MuHepanbHble acCOLMAllMM B MECTOPOKIAEHUAX alMa3a, XpOMHUTA, THTAHOMAarHeTuTa,
IUIAaTUHOU/IOB, aJIMas3a.

27. MuHepanbHble aCCOLUAIMA MarMaTHYECKUX CYIb(QHUIHBIX MECTOPOXKICHUH.

28. Tlonarue o kapOOHATUTAX W MIPEICTABICHUS 00 UX T€HE3HCE.

29. MuHepanbHble accolUaluyi KapOOHATUTOB.

30. IlermMaTuThl U COBpEMEHHBIE IPEICTABICHUS 00 UX MPOUCXOKICHHH.

31. MuHepanbHbIil COCTaB TPAHUTHBIX IETMATUTOB.

32. OOmas cxeMa KiacCU(PHUKAUU TPAaHUTHBIX IErMAaTUTOB.

33. MuHepanbHblE aCCOLUALNY LIETOYHBIX IETMaTUTOB.

34. TunuyHble MUHEpPATIbHBIE ACCOLUALIMU B THAPOTEPMAIbHBIX 00pPa30BaHUSIX.

35. Tunmsl TUAPOTEPMATIBHBIX MHUHEPAIBHBIX ACCOLMAIMM W MX CBSA3b C TIIyOMHHOCTBIO
oOpa3oBaHws.

36. MuHepasibHbIE€ aCCOIIMALIMU BBICOKOTEMIIEPATYPHBIX THAPOTEPMAIBHBIX 00pa30BaHHIA.

37. MuHepanbHbIE acCOIUAINY CPEIHETEMIIEPATYPHBIX THAPOTEPMAIIbHBIX 00pa30BaHUM.

38. MuHepasibHbI€ aCCOIIMALIMU HU3KOTEMIIEpAaTYPHBIX THAPOTEPMATIBHBIX 00pa30BaHUIA.

39. T'nmaBHeilne MUHEpaJIbHbIE ACCOLUAIIUHU B CYIbPUIAHBIX PYIHBIX KHUIIAX.

40. MuHepanbHble acCOIaNU Oe3pyIHBIX THAPOTEPMAIBHBIX 00pa30BaHUM.
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41. OOurue MIPEACTaBICHUS 0 KOHTAKTOBO-METaCOMATHUUECKOM rnpouecce
MHUHEpaI000pa30BaHUsI.

42. Tunsl MUHEpaJIbHBIX 00pa30BaHU TP METACOMATHUECKUX MpoIleccax.

43. MuHepaJibHbI€ aCCOLIMAIIMHA CKAPHOB.

44. H3BeCTKOBBIE U MarHE3UAJIbHBIE CKAPHBI.

45. TunuuHble A CKApHOB ACCOLMALIMU PYIHBIX MUHEPAJIOB.

46. AnpOuTuTh 1 rpeiizensl. Oco0eHHOCTH 00pa30BaHUs U MUHEPAIHHOTO COCTABA.

47. OGwmue npeacTaBieHus 00 0CaJ0UHOM IpoIecce MUHEPAI000pa30BaHusl.

48. YcnoBus u (pakTOpHI, ONPEENAIONINE XapaKTep THIIEPTeHHBIX MPOIECCOB.

49. VYcnoBus W 3aKOHOMEPHOCTH 0Opa3oBaHUS MHHEPAJIOB IPU  BbIBETPUBAHUU
CYb(PHUIHBIX MECTOPOKICHUH.

50. MuHnepanorus 30Hbl OKUCIEHHSI CBUHIIOBO-IIMHKOBBIX U MEJHBIX MECTOPOKACHUH.

51. YcnoBus v 3akOHOMEPHOCTH 00pa30BaHMsI MUHEPAJIOB B KOPax BbIBETPUBAHUS.

52. Ilpodwib KOpbl BBIBETPUBAHUS M XapaKTEPUCTUKA MHMHEPAJIbHBIX acCOLMALUN B
IJIAaBHBIX 30HaX Ha IPUMEPE YIbTPAOCHOBHBIX U ITIMHO3EMUCTHIX ITOPOJ.

53. MuHepaorus JaTepUTHOTO TUIIA KOP BHIBETPUBAHMUSL.

54. Mexanuveckass W THIpOXMMHUYECKas  auddepeHnuanus  BeIIecTBa  IpHU
MHUHEpaso00pa30BaHUM B OCAAKaX.

55. Pocceinu u rnaBHENIINE MUHEPAIbHBIE ACCOLUALINN B HUX.

56. Musnepaisl, o0pa3yromuyecs Npu OMOTreHHbIX Ipoleccax 0CaAKOHAKOIICHHS.

57. OOmias xapakTepucTuKa MeTaMop(PrUUecKuX MpOIEeCCOB MUHEPAIO00pa30BaHUsI.

58. Ou3uKo-XxMMHUYECKas XapaKTepPUCTHUKA MPOLECCOB OOpa3oBaHUs MHHEPAJIOB IpU
pPETHOHAIEHOM MeTaMopdu3me.

59. TunuyHble MUHEpalbHblE acCCOLUAlMM B PA3JIMYHBIX [0 HCXOJAHOMY COCTaBY
METaMOP(HUIECKHUX TTOPOIAX.

60. XKunbl «anpnuiickoro» THIa, MECTOPOXKIEHHs acOecra, Talbka M JAPYruX, HX
IeHETUYECKash XapaKTepUCTHKaA.

61. JlaGopaTopHble UCCIIEAOBAHUS XUMHUYECKOIO COCTaBa MUHEPAJIOB.

62. MeToapl TOKAITHHOTO UCCIIEOBAHUS XUMHUYECKOTO COCTaBa MUHEPAJIOB.

63. Mertoapl UCCIIEOBAHNS BHYTPEHHETO CTPOEHUSI MUHEPAJIOB.

64. Metoabl pacuéTa KpUCTANIOXUMUYECKUX (DOPMYIT MUHEPAJIOB.

65. TepmoMeTpHsi MarMaTH4ECKUX OO,

66. Tepmomerpusi MeTaMOp(PUUECKUX TTOPO/I.

67. MuHepanoruueckue reooapoMeTpsl.

68. AnHanmu3 napareHeTHYeCKMX MUHEpPaIbHBIX aCCOLMALUN IMOPOA M MECTOPOXKICHHM
Pa3IMYHBIX TEHETUYECKUX TUIIOB.

I[eMOHCTpaHHOHHbIﬁ BapHMaHT TeCTa 1Jisl IPOBECACHUS IIPOBECPKU TeKleIeﬁ ycneBaemMoCTu

1. TBepaple XUMUYECKH OIHOPOJHBIC BEIISCTBA C HEYIMOPSJAOYCHHBIM BHYTPECHHHUM CTPOCHHUEM
HOCSIT Ha3BaHHE

A. amopdHbIE

b. kpucrannuaeckue

B. uzomerpuueckue

I'. uzomopHbIe

2. Takue cBOICTBa MUHEPAJIOB KaK MMPO3PAYHOCTh, IIBET, YepTa U OJIECK SBISIOTCS:
A. ontnyeckumMu
b. Mmopdonornueckumu
B. Mmexannueckumu
I'. reneTnyecknmu
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3. KonuuecTBo BUI0B CUMMETPUH 1711 KPUCTAIUIMUECKUX TEJ COCTABIISIET:
A7
b. 24
B. 32
I'. 47

. Jl71d Kakoro MUHepaJia TUIIHYEH TeKCaroHalIbHO-MPU3MaTHYECKUI O0JIMK KPUCTAILIIOB?
A. Tomnas
b. nuput
B. cnieccaptun
I'. Gepumnn

N

W

. B BoJte mpu KOMHATHOM TeMIIEpPAaType XOPOILIO PacTBOPUM:
A. KBapI
b. kanpuuT
B. ranur
I'. pmoopur

)

. [TomumopdubIMU MOMUKALIMAMY SBISETCS CIEAYIOLIas mapa MUHEPaJoB:
A. anbMaHAUH-aHIPAIUT
b. dopcrepur-dasaut
B. nupur-nupporux
I'. annany3uT-CUINIMMAHUT

7. Tunn4aHO# M30MOpHON MPUMECHIO B charepuTe SBISETCS:
A.Na
B. Fe*'
B. Mn**
. Ti""

8. YV kakoro MuHepaia 4yacto HabJroJaeTcs nonepeyHas TPUXOBKa HA TPAHIX KPUCTAIIIOB?
A. KBapI
b. ranmur
B. Tanbk
I'. pmroopur

9. CBsi3aHHas BOJa B KPUCTAJUTMIECKOM CTPYKTYype MUHEPAIOB NPEACTaBICHA B BUJIE:
A. runpokcunbHO# rpynnsl (OH)
+ o~
b. otnenbubix nonoB H' u O
B. monexyn H,O
I". noros H;O" u OH™

10. BaxkxHeWmum 1MarHoCTUYECKUM CBOWCTBOM MHHEPAIOB TPYIIIbBI CIIOJT SIBISETCS:
A. BECbMa COBEPILICHHAS CIIATHOCTh
b. BbIcOKast TBEpAOCTH
B. Meramnmueckuii 6eck
I'. rexcarpudeckuii rabUTyC KpUCTAIIIOB

11. Kpacuble unu 6ypble KaéMKHU BOKPYT paJlOaKTUBHBIX MUHEPAJIOB HOCAT HAa3BaHHE:
A. mecTpas mobexanocTb
b. oxpuctslit 0601
B. xapmuHOBast rpaHuLa
I'. nmeoxponyHsIil JBOPUK

12. XuMu4eckuil 3JIeMeHT-TIPUMEChH, IPUBHOCSIIHNI OKPACKY B MUHEpaJI, Ha3bIBACTCSI
A. 6pomodopm
b. xpomodop



B. xonep
I'. kpacurenp

13. IIpucyrcTBre n3oMopdhHOI nprumecu Cr' s KOPYH/JIE BBI3BIBACT OKPAILIMBAHUE MUHEPAJIA B OTOT
L[BET

A. KpacHbII

b. cunun

B. 3enensiit

I'. xenTeIii

14. TIpu n3y4eHuH 30HATBHOTO CTPOCHUS MUHEpaia OOBIYHO UCIIONB3YIOT STOT METO/:
A. TIOMUHECIIEHTHRIN
b. nMMepcHOHHBIN
B. rpaBuTanuonHas cenapanus
I'. anexTpoHHast MUKPOCKOIIUS

15. K HepaspymaromeMy JIOKaJIbHOMY METOAY HCCIEAOBAHHUS XMMHUYECKOIO COCTaBa MHUHEPAJIOB
OTHOCHTCH:

A. peHTreHOo(TyOpeCcLieHTHBIN aHaIn3

b. pentrenodasoBsrii aHamm3

B. anexTpoHorpadpuueckuii ananus

I'. peHTreHOCIEKTpaJIbHBII MUKPOAHAJIN3

16. IIpn ucnonp30BaHUM TOTO METOJA MCCIEAYEMBIM MUHEpal B BUJAE IOPOIIKA IOMEILAOT Ha
IIPEIMETHOE CTEKJIO B KaIlie )KUIKOCTH C U3BECTHBIM IOKa3aTeseM MpeIoMIICHUS

A. meton denopona

b. nMMepcHOHHBIN aHaNN3

B. TepMmuueckuii ananms

I'. Macc-CrIeKTpOMETPUYECKUIA METO/

17. lns uccnenoBaHus KpUCTAIIIMYECKON CTPYKTYPBl MUHEPAJIA IIPUMEHSIOT 3TOT aHAJIN3:
A. onT4eckui
b. pentrenorpaguueckuit
B. pentrenodyopecuieHTHbII
I'. xumMnyeckui

18. Ilpu mpoBeneHNH KpUCTATOONTUYECKOTO aHAIN3a UCIIOJIB3YIOT:
A. merporpaduueckuii MUKpOCKOI
b. nudppaxromerp
B. cronuka ®enoposa
I'. Tsxenbie KUAKOCTH

19. Kakoll aHamu3 HCHONB3YIOT M IOJYYEHHsS KPHUBBIX HArpeBaHUsl BELIECTBA C LENBIO
YCTAaHOBJIEHUS HHAO- U OK30TepMHUECKUX J(P(DEKTOB, O0OYCIOBICHHBIX (U3UUYECKUMU MU
XUMHUYECKUMH MTPEBPALIEHUSIMH MUHEPAJIOB?

A. pentreno¢a3oBblil

b. xuMnueckuii

B. repmuyeckuit

I'. u30TONHEIN

20. MeponpusTtus, HanpaBJIeHHbIE Ha Tpeo0pa3oBaHue/IpeBpallieHUue TPOoObl MUHEpasa WIn
TOpHOI1 opoibl B (hopMy, HEOOXOIUMYIO JJIsl TpeOyeMOro aHaau3a Ha3bIBalOTCA:

A. KBapTOBaHUE POOBI

b. romorenun3zanus npoOsl

B. mpo6ooT6op

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

pasaenay S
Tabnuia XuMHUUYECKoro coctaa mosieBoro imara Nel (a-5)
Monexky- Monexy- ATOMHOE KOJIMYECTBO . | Kosdpodu-
Conepxanue, d PacuyeTHbIi
Oxkcun o JISIPHBINA JISIpHOE IAEHT
mace.% AHUOHOB | KaTHOHOB (haktop
BEC KOJINYECTBO

Si0, 65,04

ALOs 20,88

FezO3 0,35

FeO 0,14

CaO 1,64

MgO 0,16
Na,O 9,90

K,O 0,88

Kpucramoxumudeckas popmyna nosesoro mmara (KDgg,) Nel:
(K Na Ca )r- (Mg Fe*" Mn )= [(Fe Ti Al Si )= O ]

Pacuetr MrUHAI0OB MOJIEBEIX IITATOB

Ne Ab An Ort Ab= Na¢,,e, / (Na det K(b.e.+ Ca cb.e.)x 100

An=Ca bee. / (Na bet an.e.+ Ca q).e.)x 100
Ort =Ko/ (Naget Kget Cagpe)x100

Ort

v

. v L vI \ vII \VH\ N

Knaccudpukanmonnast nuarpamma Ab-Ort-An ans moneBbix 1mmartoB. [lons cocraBoB

nmosieBwIX mmartoB: [ — canuanH, Il — anoproknas, Il — anpbur, IV — onuroknas, V — anne3un, VI —
nabpanop, VII — ourosuut, VIII — anoptur.

18




8.1.2 OueHouyHble MaTepHAJIbI I IPOMEKYTOYHOM aTTecTanuu B popme 3auera

IlepeyeHb BOIPOCOB U 33/IaHMI K 3a4eTy

IIpumepHBbIi epeYeHb BOMPOCOB K 3a4eTy:

1.

HCJ'II/I H 3aJa494 JUCHUITIIMHBI ((MGTO,I[BI JAUArHoCTUKHU MHUHEPAJIOB».

2. OcoOEHHOCTH XMMHUUYECKOT0 COCTaBa U BHYTPEHHETO CTPOEHHUS MUHEPAIOB (Ha Mmpumepe
MIPeIJIOKEHHON IPYIIbI WK CEMEICTBAa MUHEPAJIOB).

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

4. B160p METOA0B ONpEEIICHUS U UCCIIEOBAHUS MUHEPAJIOB.

5. 3aKOH MMOCTOSIHCTBA YTJIOB KPUCTAJUIOB MHUHEPAJIOB.

6. KpucranioxumMuyeckuil aHajii3 MUHEPAJIOB.

7. CriocoObI TpeaCTaBICHHUS JaHHBIX KPUCTAIUIOXUMUYECKOTO aHAIH3a.

8. B3anMocCBs3b ONTHYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHUEM.

9. B3auMoCBsI3b MEXaHUYECKUX CBOHCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHUEM.

10

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

11. OcHOBHbIE BO3MOXHOCTH M OTPAHUYEHHS TOJX0Ja JUATHOCTUKH MHUHEPAJIOB 10

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 KJIacca CAaMOPOIHBIX METAIIIOB.

. lnarnocTuyeckue cBOMCTBa MUHEPAJIOB KJ1acca CaMOPOIHBIX HEMETAIIIOB.
. lmarnoctuyeckre cBOMCTBa MUHEPAIOB Kilacca Cylb(uios.

. lmarnocTuyeckre CBOMCTBA MUHEPAJIOB KJIacca CyIb(hOCOTICH.

. lmarnoctuyeckre CBOMCTBa MUHEPAJIOB KJ1acca OKCUIOB.

. lnarnocTuyeckue CBOMCTBa MUHEPAJIOB KJlacca T'MIPOOKCUIOB.

. lmarnoctuyeckre CBOMCTBa MUHEPATIOB Kiacca (hTOPUIOB.

. lnarnoctuyeckre CBOMCTBa MUHEPAJIOB Kilacca XJIOPUIOB.

[TpuHIMIIBI TOJEBOW JUArHOCTUKHU KapOOHATOB.

OTanuuTeNnbHbIe 0COOEHHOCTH MUHEPAJIOB KJlacca CyJb(aToB.
Makpockonudeckas JUarHOCTHKa MUHEPaIoB Kiacca GochaTos.
Makpockonuucekasi JUarHoCTUKa MUHEPAJIOB TPYIIIbI KHAHUTA.
Maxkpockonnyeckasi JMarHOCTUKA OJINBUHOB.

Makpockonuucekas JUarHoCcTHKa rpaHaToB.

Maxkpockonnyeckasi JMarHOCTUKA KOJIbLIEBBIX CUJIMKATOB.
Makpockonuueckas JUarHoCTUKa MUPOKCEHOB.

Makpockomnudeckas AuarHocThka aMm(puooIoB.

Makpockonuyeckasi AMarHoCTUKa CITIOJ.

Makpockornuyeckasi IMarHOCTUKA MIMHUCTBIX MUHEPAJIOB.
Makpockonuueckasi AMarHocTHKa MUHEPAJIOB ceMelcTBa (hebAIIaTOUI0B.
Maxkpockonnyeckasi JMarHOCTUKA MOJIEBBIX LIMNATOB.

Makpockonuueckas JUarHoCTHKa 1IE0JTUTOB.

[TapareHeTnuecknii MOAX0J B ONPEAEIEHUN MUHEPAJIOB.

Tunomopdusm u TunomopHbie MPU3HAKU MUHEPAJIOB.

TunomopdHble MUHEpaTbHbIE aCCOIUAIIMA MarMaTHYECKUX 00pa30BaHUi.
TunomopdHble MUHEpaIbHbIE ACCOI[UAIIH TIETMATUTOB.

. TunomopdHble MUHEpATbHBIE ACCOIMAIMU HHU3KOTEMIIEPATypHBIX THUIPOTEPMATbHBIX
o0pa3oBaHMil.
39. Tunomop¢Hble MUHEPATBHBIE ACCOIMAIIMUA CPEIHETEMIIEPATYPHBIX THIPOTEPMATBHBIX
o0pa3oBaHMil.
40. TunomopdHble MUHEPATbHBIE ACCOIHMAIIMA BBICOKOTEMIIEPATYPHBIX THAPOTEPMATBHBIX
o0pa3oBaHMil.

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

48

TunomopgHbIe MUHEpaIbHbIE ACCOIUAIINY TPEH3EHOB.

TunomopQHble MUHEpaIbHbIE ACCOLUALIMNA METAMOP(UIECKUX MTOPOLI.
TunomopdHbIe MUHEpaTbHbBIE ACCOIUAINN OCATOYHBIX TTOPO/I.

Oco0eHHOCTH IIPOLIECCOB MUHEPAIO00pa30BaHUSL.

CoBpeMeHHbIE 1a00paTOPHbIE METO/IbI UCCIIEOBAaHHUS MHHEPAJIOB.
JlaGopaTopHbIe METObI UCCIIEIOBAHNS KPUCTALIMUECKUX CTPYKTYP MUHEPAJIOB.

. JIabopaTopHble METOABI HCCIEJOBAHUS XUMUYECKOTO COCTaBa MUHEPAIIOB.
49.

HpI/IHHI/IH u 00J1acThb IMIPUMEHCHUSA PEHTTCHOCIICKTPAJIbHOI0O MUKpOaHain3a.

50 KpucramioonTuyeckuii aHajiu3 MUHEPAJIOB.
51.PenTreHoMeTpruyYecKuil METO] UCCIEOBAHNS MUHEPAJIOB.

52.
53.
54.
55.

Pe3onaHcHBIE METO/IbI HCCIIEI0OBAHUS COCTAaBA U CTPYKTYPBhl MUHEPAJIOB.

[Tpunumn n 061acTh IPUMEHEHUS TEPMUUYECKOTO aHATTN3A.

[TpunIMn 1 06J1aCTh MPUMEHEHHS ITIOMUHECLIEHTHOTO aHAIN3A.

[TpuHUMIIBI MJIAHUPOBAHUS U OPTaHHU3AIMM MUHEPATOTUYECKUX, MEeTpOorpapuueckux H

rEOXUMUYECKNX UCCIIEIOBAHMIA.

56.

OcoOennoctu  00pa®OTKM, HMHTEpPHpPETAMM U  MNPEICTaBICHUS  PE3yJIbTaTOB

MAaKpOCKOIMMYCCKOTO U J1a6opaTopHor0 HCCIICAOBAaHNA MUHCPAIOB.

57.

HyTI/I panoOHaJIbHOTO BBI60pa H COUCTaHHA MCTOAOB aHa/IM3a AJId BBIIIOJIHCHUA

IIOCTaBJICHHOM 3aJ]a4M B HCCIICAOBAHUH MHHCPAJIOB.

Pa3patGorumk:

3aB. kadenpoii Moye3HbIX UCKOMAEMBIX,
F€OXUMHUH, MUHEPAJIOTUU U IIETporpapuu

KaHJI. T€0JI.-MUHEPAJL. HAYK, JTOLEHT WM C.A. Cacum

[Iporpamma cocraBiena B cootrBeTcTBUU C TpeboBanusimu DOI'OC BO mo nHampapiieHuro

noarotoBku 05.03.01 I'eosorus, yrBepxkJIeHHOro mnpukazom Ne925 MwunoOpnayku Poccum ot
07.08. 2020 r.

Hacmoswas npoecpamma, ne modcem Ovbimb 60CHpousseoeHa Hu 6 Kakou gopme bOe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopul-paspabomuuxa npocpammel.
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