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I. IEJIA Y 3AJJAYA TACHUATIIMHBI (MOYJIST):

Heab aMCUMIUIMHBI — Pa3BUTHE HABBIKOB MAaKPOCKONMUYECKON HIEeHTU(HUKAIIAN
MUHEPAJIOB W O3HAKOMIIEHHE C METOJaMH JabOpaTOPHBIX HCCIICIOBAaHUN MHUHEPAIHLHOTO
BEIIECTBA.

3agaun:

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

v’ yrayOieHne TEOPETHYECKHX MPEACTABICHHNA O MHHEpalax, HX KOHCTHTYIIUH,
CBOWCTBAaX M YCIOBHUSIX 00pa30BaHUs;

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

v’ pa3BuTHE U yrIyOJIeHne HABBIKOB MAKPOCKOIIMYIECKOM TUATHOCTHKH MUHEPAIIOB;

v’ npuoOpeTeHre MEPBUYHBIX HABBIKOB OOpabOTKH, MHTEPHPETAUM M MPEICTABICHUSL
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.

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

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI
[Iporiecc ocBOeHHS TUCIUILIMHBI HAMpaBlieH Ha (JOPMUPOBAHKE SJIEMEHTOB CIEAYIOLIUX
koMmnereHnuid B coorBercTBHH ¢ PI'OC BO u OIl BO mo pgaHHo#l chnenuaibHOCTH
crenuanu3zanuu  «l'eonoruyeckas Cbe€MKa, MOMCKM M pa3Bellka MECTOPOXKACHUN TBEPABIX
MOJIE3HBIX UCKOMAEMBIX):



Ilepevyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JO0CTHKEHUS] KOMIIeTeHIU

KoMmnerennus

HNuaukaropsl
KOMIIeTeHI M

Pe3ysabTarsl 00y4yeHnus

[1K-3

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

WN/IKx 3.1

OcyuiecTBisieT
ICOJIOTHYCCKHUE
HaOII0JICHUS U U3MEPCHHUS
00BEKTOB MCCIIEI0OBAHUS,
MIPOBOJIUT X OIMCAHKE U
JOKYMEHTAITUIO

3HATh: METOOJIOTUIO
OTIpPENICJICHUs]  TUArHOCTUYECKUX
CBOMCTB MUHEPAJIOB;

o0acTu MPUMEHCHHS u
BO3MOKHOCTH METO/I0B
71a00paTOPHBIX UCCIICIOBAHUN IS
UACHTU(DUKAITIA MUHEPAJIOB;
KPUTEPHH OTOOpPAa W MOJITOTOBKH
00pa3uoB ISt IPOBEACHUS
CreIHaTbHBIX METOJ/IOB
1a60paToOpHOTO WCCIICIOBAHUS
MHUHEPAJIOB

Ymers:
JIMarHOCTUYECKUe
MHUHEPAJIOB B 00pa3uax

yCTaHABIIMBATH
CBOICTBa

BJIaIIETb! OCHOBHBIMU IIPpUEMAMH
OIpCACIICHUA JUarHoCTHYCCKUX
CBOMCTB MHUHCPAJIOB 10 BHCIIHUM
MAaKpPOCKOIMMYCCKUM ITPpHU3HAKaM

WNIKrxs 2

Hcnons3yer nonesoe u
nabopaTopHoe
obopynoBaHue Ipu
peleHny 3a1a4
npogecCuoHaIbHON
JeSITebHOCTH

3HATh: OCHOBHBIE J1a0OpaTOpPHbIC
METO/IbI UCCIIeIOBAHUS
XHUMHUYECKOTO cocraBa u
KPHUCTAJUTNIECKOU CTPYKTYPBI
MHHEPAIOB

Ymersn: OTIpeNeNsTh
HE00XO0IUMBIE METO/IbI u
o0opynoBaHue s peHICHUS
KOHKPETHBIX 3ajad4,
HaIpaBJICHHBIX Ha
UIEeHTU(DUKAIIMIO MHHEpAJIoB, a
TaKXKe COJIEPKAHHUIO  MOJIE3HBIX
KOMIIOHEHTOB B X COCTaBE

Baanerb: HaBbIKAMM TNEPBUYHOU

00pabOTKH, HHTEpHpeTaluu MU
HPE/ICTABICHUS pEe3yJIbTaToB
1a00paTOPHBIX UCCIIEeJOBaHHUI
MHHEPAJIOB




WK ks 3

VYyactByeT B
OCYIIECTBICHUH OTACIbHBIX
3TArOB HAyYHBIX
HCCIIEA0BAHUH TIPH
IIPOBEJICHUH OIBITOB U
IKCIIEPUMEHTOB,
omnpeaessaeT HeOOXOAMMbIe
CpEICTBA 1 METO/IBI,
HEeOOXOIUMBIE IS
JIOCTHIKECHUS
MIPEIoIaracMbIX
Pe3yJIbTaToB

3HaTh: NIPUHIMIIBI OPTaHU3ALUN U
ITOCTAHOBKH Hay4HBIX
HCCIEA0BAaHUM, HAIPABICHHBIX HA
U3Yy4EHNE XUMHUYECKOI0 COCTaBa U
KPUCTAIUIMYECKOMN CTPYKTYpPBI
MHUHEPAJIOB

YMeTb: OCYILECTBIATh B COCTaBE
KOJUIEKTHBA  OTIENbHBIE  JTaIlbl
HCCIEA0BAaHUM, HAIPABICHHBIX HA
UIEHTU(PHUKALMIO MUHEPAJIOB




IV.COAEP KAHUE U CTPYKTYPA JUCHUIIJIMHbBI (MOLYJIA)
O0beM AUCHUIUIMHBI COCTABISET 4 3aU€THBIC €AMHUIIBI, YTO COOTBETCTBYET 144 akajeMUYECKUM YacaM, B TOM YMCJIE 2 yaca Ha 3a4er.

dopma NpOMEKYTOUHON aTTECTALUU: 3aYeT.

4.1 Couepmanne AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ II0O TEMaM, ¢ YKasaHUEM BHUIAOB y'leﬁHBlX 3aHSATHII M OTBEJEHHOr0 HAa HHX
KOJIN4YeCTBA aKaAACMHUYICCKUX YaC0B

Buabi yuedHoii paborsl,
BKJIIOYAsl CAMOCTOSITE/IbHYI0 PadoTy 00y4yaronuxcs,
5 MNPAKTUYCCKYIO IIOATOTOBKY M TPYAOEMKOCTH
RO
g E (B yacax) Dopmbi
@ § e = TeKylIero
= S = g KonTakTHas pa6ora npenogaBartes ¢ S KOHTpPOJIsA
Ne 3 g 28 o0yuaommumMucs s ycneBaeMoCTH;
Pa3znes IucHUIIMHBI/ TeMa S - 8 o =
n/H 5 = s 5 ¢opma
o :g ol o NPOMEKYTOYHOM
z < 5 arrecTanun
- Cemunapckue/ e
= = npakTudeckne/ | KoHcyiab- g
= Jlexknun =
JadopaTopHble Taluu 2
3aHATHSA =
-]
Q
1 Paznen 1. Beenenue 4 0,5 2 YCTHBIH OTTPOC
Pazpgen 2. Mcnonb3oBanue Mop(oaoruyeckux N
2 A . pd 6 0,5 0,5 12 YCTHBIN OTTPOC
0COOEHHOCTEN MUHEPAJIOB ISl UX TUArHOCTUKHU
3 Paznen 3. Makpockonuyeckasi JUarHOCTUKA 12 05 05 30 YCTHBIH orpoc/
MUHEPAJIOB 10 (U3NYECKUM CBOMCTBAM ’ ’ TECTUPOBAHUE
. CTHBII onpoc /
4 Pasnen 4. [laparenernyeckuii aHajn3 MUHEPAJIOB 10 0,5 1 26 y P
= TECTUPOBAHNE
Paznen 5. JJabopaTopHbie METOIbI JUATHOCTUKHU 5 .
5 A patop AR 2 4 1 1 30 YCTHBIH OIIPOC
MHUHEPAJIOB =
CTHBIN OMPOC
Paznen 6. PaboTsl o opranu3aiuu, NpoBeIeHUIO U y acquH(I)) ’
6 WHTEPIPETALAN PE3YIbTATOB UCCIENOBAHUS 6 1 1 32 P
rpaduyeckas
IUArHOCTUKHA MUHEPAIOB
paborta
3ayer
Bcero 144 0 4 4 132 ’
2 yacoB




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

CamocTosiTe/bHasi patoTa 00y4aloIuXCs

-
S22 =
z ez > YuedHo-
= E2 e = METOINYECKOoe
3 ST = 2~ Ouenounoe
“E’ Haszsanue pasnesa, TeMbl . g X = Qo odecreyeHue
5 Bua camocrositeibHOI padoThl = 2 2 - & CpPeACTBO .
3 2| 2Z CAMOCTOSITEIbHOI
522 8 padoThI
== &
o S \© A
" g
>
Pabora ¢ nutepaTypoi, paznen Va, Nel,2
Pazgen 1. Beenenue TIOBTOPEHUE U3YYEHHOTO B Kypce 1-2 2 YCTHBIH OIpOC paszen VO, Nel
«MuHepanorus» MaTepuana paszzen VB
Pabora ¢ murepaTypoi,
COCTaBJICHUE KOHCIIEKTA C BBIJCICHUEM Va. Ne2.3.4
Paznen 2. cnonb3oBanue MOpQOIOTHIECKIX OCOOCHHOCTEN | ompenenenuii TepMUHOB, paboTa ¢ 26 12 CTHEL OMbOC P ag;fnen ?16 Nl
MUHEPAJIOB ISl UX THATHOCTHKU nporpaMMHsIM npoaykrom VESTA mo Y P P gﬂeﬂ Ve
3aKpETUICHHUIO HABBIKOB p
TCOMETPHUCCKON KpHcTaIIOrpadun
Pa3nien 3. Makpockonuueckas MarHOCTHKA MHHEPAJIOB 110 PaGota ¢ smrepatypoi, yCTHBII OIPOC pasien Va,
. COCTaBJICHUE TAOJHMI] TUarHOCTHYEeCKUX| 6-10 30 eCTHDOBAMIG Nel,2.,4
= (usnyecKuM CBOHCTBAM CBOWCTB MHHEPAJIOB P paszaen VB
=
o Pabora ¢ nutepaTypoi, P ;ii[e; 3V j’
= . COCTABJIEHUE KOHCIIEKTA C BBIIEICHUEM N Cm
Pa3nen 4. [Taparenetnyeckuii aHalIn3 MUHEPAJIOB . 9 10-12 26 YCTHBIH OIIpoc pasnen Vo,
OIpEeIEIEHUH TEPMUHOB U YCTONYHBBIX Nel 2.3 4
MUHEPAJIBHBIX aCCOUalluN pasaen VB
Paborta ¢ nuteparypoii, paszen Va, Nel,3;
Paznen 5. JlabopaTopHble METOIbI JUATHOCTUKU MHUHEPAJIOB COCTABJICHHE KOHCICKTa € BHUICICHUEM| 5 4 5 30 YCTHBIH OIIPOC pasaen Vo,
: METOJIOB aHaJIW3a U ONpeAesIeHuI Nel,2,3,4;
TEPMUHOB pasgen VB
. . paznen Va, Ne3;
Pa3znen 6. PaboTsl 0 opranu3zaiuu, MpoOBEACHUIO U Pabora ¢ mreparypot, 15.18 YCTHBIN OTPOC, paszen V6,
HHTEPIIPETALINN PE3yIbTaTOB UCCIEAOBAHNUA JUAarHOCTUKHU KOHCTICKTHPOBATINE, e 32 PacHeTHO" Nel,2,3,4;
nopaboTKa pacyeTHO-TpaPIISCKUX 22-35 rpadudeckas asnen Vi
MHMHEPAJIOB pabor pabora pasie
” ” |
OO01muit 00beM CaMOCTOSTETLHON PA0OTHI 110 TUCIUILTHHE (Yac) 132 %////////////////////////////////////////////////////////%
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4.3 Conepxanue y4eOHOro MaTepuasa

Pa3nen 1. Beenenue

1.1. Copepxanue «MeTOJOB AMATHOCTUKM MHMHEPAJIOBY» KaK AUCIUIUIMHBI, €€ Leld 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 XOJI€ BBIITOTHEHUS ONPEIEIICHHOTO KOMITJIEKCA F€0JIOTHYECKUX 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 11 mOCTpOEHUST KPUCTAIUIOB MUHEPAJIOB U OTOOPAKEHUST KPUCTAIUTMIECKUX

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 CTPOCHHEM.

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.

Paznen 4. [lapareneTnyeckuii aHajiu3 MUHEPAJIOB

4.1. CymHocCTh napareHeTH4eCcKoro Moixo/1a OrpeieeH!s] MUHEPAJIOB.

4.2. O61mue npencTaBIeHUs O METO/I0JIOTUN TeHETUYECKOH MUHEPaJIOrvH.

4.3. OcobeHHOCTH MPOIIECCOB MUHEPATIO00pa30BaHUS.

4.4. Tunomop¢HbIe MUHEPAJIBI M TUTOMOP(HBIE MUHEPAJIbHBIE aCCOLIMALINY.
4.5. OcoOeHHOCTH MUHEPAIbHBIX ACCOIMAIMNA Pa3IMUHBIX T€HETUYECKUX THUIIOB.

Paznen 5. JlabopaTtopHble METO/IbI TUATHOCTUKH MUHEPAJIOB

5.1. OOue npencraBieHus 00 MHCTPYMEHTAIBHOM HCCIIEJOBAaHUM XHMUYECKOTO COCTaBa,
KPUCTANINYECKOHN CTPYKTYpHI M (PU3HUECKUX CBOMCTB MUHEPAJIOB.

5.2. KpucrannoontTuieckuii aHanus.

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 opraHuszanuu, MPOBEIEHUI0O M HMHTEPHpPETAlUd pPE3yIbTaToB
HCCIIEIOBaHMsI TUarHOCTUKY MUHEPAJIOB

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

6.2. O6paboTka, UHTEPIIPETALIUS U MPEACTABIEHUE PE3yIbTaTOB 110 MAKPOCKOIMNYECKOMY U
1a00paTOPHOMY HCCIIEIOBAaHUIO MUHEPATIOB.

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



4.3.1 IlepeyeHb CeMHMHAPCKHX, IPAKTHYECKUX 3aHATHI 1 JIa0OPATOPHBIX padoT

n/n

Ne
Pa3nena
M TeMBbI

HaumenoBanmue
CeMHHAPOB,
NPAKTUHYECKUX U
J1a00paTOpHBIX padoT

TpynoemkocTb

(uac.)

Bcero
4acoB

W3 Hux
NMpaKkTHYecKas
NOATOTOBKA

OneHovnbIe
cpeacTBa

dopmupyemMble
KOMIICTeHIIUH
(MHaUKaTOPBI)*

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

KpUCTAJIJIOB
CUMMCTpPUA

0,5

VYceTHbIN onpoc

I/IﬂKHK—l 1

Makpockonugeckas
JUAarHOCTHKA  CaMOPOIHBIX
9JIEMEHTOB, CYIbOHUIOB H
cynb(ocoeit

0,2

YcTHeiit onpoc /
TECTUPOBAHKE

HIIKHK-3.1

Makpockonugeckas
JIUarHOCTHKA TaJIOuJI0B,
OKCUJIOB U TMJIPOOKCUJIOB

0,2

YcrHeiit onpoc /
TECTUPOBAHKE

HIIKHK-3.1

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

0,1

YcTHsIi onpoc /
TECTHPOBaHHE

UKks.1

MaKpOCKOHH‘IeCKaﬂ
JUArHoCTukKa CUJIMKAaTOB

0,5

YcTHsIi onpoc /
TECTHPOBaHHE

UKks.1

Tunomopdnsie
MUHEpaJbHbIC

MarmMaTH4ecKuX
00pa30BaHuil U IETMATUTOB

accolauu

0,25

YcTHsIi onpoc /
TECTHPOBaHHE

UKks.1

TunomopdHsie
MHHEpaJIbHBIC ACCOIHAIMH
TUAPOTEPMAIbHBIX
0o0pa3oBaHUii, CKapHOB H
rpeii3eHOB

0,25

YcrHsiit onpoc /
TECTUPOBAHKE

HIIKHK-S. 1

TunomopdHsie
MHHEpaJbHbIE ACCOLHALMU
MeTaMOp(PHUYECKHX TIOPO

0,25

YcrHsiit onpoc /
TECTHPOBaHHE

HIIKHK-S. 1

Tunomopdusie
MHHEpaJbHbIE ACCOLHALMU
0CaJIOYHBIX TIOPOJ

0,25

YcTHbIi onpoc /
TECTHPOBaHHE

UK k.1

10

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

0,5

VYeTHbll onpoc

WK k3.2
WK k3.3

11

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

METOIBI

0,5

Pacuerno-
rpadugeckas
pabota

I/U];KHK-}Z
I/U];KHK-}S

12

OO0paboTKa, MHTEpIpeTanys
u IIpe/ICTaBJIeHNE
Pe3yNIbTaToB JIaOOPaTOPHOTO
HCCIeJOBAaHNSI MAHEPAJIOB

VYeTHbli onpoc

WK k.3 3




4.3.2 Ilepeyenb TeM (BONMPOCOB), BBIHOCMMBIX HAa CAMOCTOSITeJIbHOEe H3Yy4YeHHEe B
paMKax caMoCTOSATeIbHOM PadoThl CTY1€HTOB

Ne ®opmupyemasi
Tema 3aganue pMHpY HNIAK
n/n KOMIICTCHIIUA
O630p COBPEMEHHBIX IIpopaboTka HCTOYHUKOB
o nHpopManuu pasznena V ITK-1 MK k.
1 knaccuuKauii MUHEpaIoB (bopmatn pas ’ ARk
COCTaBJICHHE KOHCIIEKTA
IMpuHIUIIB pacyeta
KPUCTAJUIOXUMHYCCKIX (POpPMYIT TpopaGoTka uctouHmKoB
2 P uHpOpManuu pasaena V, ITK-1 NKk.33
MIOPO000Pa3yIONINX MUHEPAJIOB
COCTaBJICHHE KOHCIIEKTa
ITOJIKJIACCA CIOEBBIX 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. [l cocTaBieHHsI KOHCIIEKTOB U 3aIIMCH OTIpeAeTIeHUM
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
oubnuorpaduueckoit cchiiku. Ilepen HauaaoM COCTaBJICHHS KOHCIEKTAa, OOYJarOUIUICS JTOJDKEH
IPOCMOTPETh 3allUCH, CAETaHHbIE Ha JEKIUSIX U Ja0OpaTOPHBIX 3aHATHSAX, O3HAKOMHUTHCS C
u3ydaeMoil rmpoOiemMoi (TeMoil) B pEKOMEHJIyeMOW JuTeparype M JPYruX HCTOYHUKAX
uHpopmanuu, ¢GopMHpys, TakuM o00pazoM, 0000LIIeHHOe M YIIIyOJIEHHOE TNpPEeACTaBICHUE 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 OOYUAIOLIUIICS COCTABIIAET KOHCIIEKT,
BbIpa)kasi B HEM KJIIOUEBYIO CyTh M3ydyaeMoi MpoOaeMbl U BbIIENSS onpeaeseHus TepMuHoB. Jlasee,
B paMKax MPOBEPKU TEKYIIEH yclieBaéMOCTH Ha JIEKIIMOHHBIX U JJAOOPaTOPHBIX 3aHATUH, a TAaKXKe B
xozie cobeceloBaHUN B paMKax KOHTPOJSI CaAMOCTOSITEbHON PabOThI MperojaBaTelb OLIEHUBAET
KauecTBO COCTAaBJIEHMsI KOHCIIEKTOB MYTEM BH3YalbHOI'O MPOCMOTPA M OTBETOB HA BOIPOCHI IO
TeMe KOHCIIEKTUPYEMOI0 MaTepuaa.
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BaxXHBIM 3J71€MEHTOM CaMOCTOSTEIbHONH paboTHl OOYdYaIOUIMXCS MO JAHHON TUCHUIUIMHE
npenycMarpuBaeT paboTy HaJa MOAENSMHU 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 paccMaTpUBAEMbIX MHHeEpasoB. Huke npuBeaeHbl KpaTKUe METOIUYECKUE 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
JUTEPATypol M COOCTBEHHBIMH 3allUCSIMH  PAaCCMOTPETh, OMUCATh W YCTAaHOBHTH OCHOBHBIC
¢busnueckue, B TOM 4yucie MOPPOJOTHYeCKre XapaKTepUCTUKU MUHEpajoB B oOpasmax. Kaxnas
Kareropusi (PU3MYECKMX CBOWCTB MPOCMATPHBACTCS U aHATU3UpPyeTCs Ha oOpas3lax 3TaJOHHOU
KoJulekuuu, Oe3 Kakux-mubo ¢Qusnueckux MaHunmymsauuid c oOpasuamu. Jlamee warepuan
3aKpeIuIseTCs MPaKTHYECKMMH HaBBIKaMU Ha o0pa3iax pabodeil KOJUIeKINH.

Jia  ycmemHo#ll peandu3aldd  CaMOCTOSITENIbHOM  paboThl  CTYAEHTHI  HCIOIb3YIOT
pEeKOMEeHIyeMyto JuTepaTypy (cm. Tadi. 4.2), coOCTBEHHbIE KOHCIIEKTHI JIEKIIUH, a TAK)Ke 3aliCH U
MOMETKH, CJIelaHHble Ha JabopaTopHbIX paboTax Mo cooTBeTcTByloUle Teme. CHavana
PEKOMEHIYEeTCsl pacCMAaTpUBaTh M AHAIM3HPOBATh KaKIbld M3ydyaeMbli MUHEpaJd W3 STAJIOHHOU
KOJUIEKIIMM, oOpallias BHUMaHHE Ha FeHeTHYecKylo mHopMmaruio. Jlajgee CTyAeHT HMpUCTYyMaeT K
pabote Hang obpasnamu M3 pabodeill KOJUIEKIUH, BCIOMUHAsE 0COOEHHOCTH JHATHOCTHKHU JaHHBIX
MuHepanoB. KitoueBbIMH 3a/ladyaMK Ka)KAOW CaMOCTOSTEIbHOM paloThl siBiseTcs (GOpMUPOBAHKE
MPEJCTaBICHUN O Bapualnuu (pU3MYECKHX CBOWCTB M T€HETHUYECKHUX OCOOEHHOCTEH MHHEPAJOB B
mpeneirax — COOTBETCTBYIOLIEH KiacCU(UKAIIMOHHOW eIWHUIBl (TWMa, Kiacca, MOJKIacca),
3aroMHHaHNe (PU3NYECKNX M MOP(OIIOTHIECKUX CBOMCTB M 0COOEHHOCTEH T'eHe3nca sl KaKIoro
MUHEpala, BbIPAOOTKH ONTHMAJIBHOTO IMOAXO0Ja B ONPEACNICHUU TUATHOCTHYECKUX CBOWCTB
M3Yy4aeMbIX MUHEPAJIOB.

s camocToATenbHOM paboThl o TeMaM «TunoMop@Hbie MUHEpAIbHBIE aCCOIUAIIIH. . . )
HEOOXOJMMBI: MaTepHalibl JIGKIWHA W 3alMCH, CJACITaHHBIE Ha Ja0OpaTOpHBIX pPadoOT, a TaKxke
pEeKOMeHI0BaHHas JuTepaTtypa (cM. Tabin. 4.2), sTaioHHas U pabovasi KOJUIEKIIMH 10 JaHHOHN TeMe.
OtanoHHas U paboyasi KOJUIEKIHS BKIIIOUAIOT ceOst Habop 00pa3IoB ¢ KIACCUYECKON TUITOMOP(HOM
MUHEpaJIbHOM  accolanued,  XapakTepu3ylolled  pa3Hble  paclHpOCTPaHEHHBbIE  THUIIBI
MarMaTu4eckoro,  MEerMaTUTOBOIO,  KOHTAaKTOBO-METACOMATUYECKOTO,  THIPOTEPMAaJIbHOTO,
MEeTaMOp(UYECKOr0 U OCaJ0YHOr0 MPOILECCOB MUHEpanooOpa3oBaHus. 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
mpolecca MHUHEpaooOpa3oBaHUs, OTMETHUTh T'€HETUYECKHE IMPHU3HAKU JIaHHOM MUHEepaIbHOU
accolMalMy. 3aKperuieHHe TOJYYCHHbIX HABBIKOB, IIOJYYEHHBIX KakK Ha JIEKIUOHHBIX U
a00paTOPHBIX 3aHATUSX, TaK U B pab0OTe HAJ ATAIOHHON KOJUICKITUEH BBITIONHAETCS HAa 00pasiax
ux paboueil koseknue. B pabore Hax paboueil kKojuleKued CTyJeHTY He0OXOAUMO ONpeaAeIUTh
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 MPEAYCMOTPEHbI

V. YYUEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHHUE
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., Cuzbix A.U. IlpakTHueckas MUHEpalorus ¢ 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: N3a-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
MUHEpaJiaX, B TOM 4YHCIE MECTOPOXKICHHUSIX M MECTOHAXOXKICHUW MHHEPAJOB, HMX COCTaBe,
CBOMCTBAaX, OCOOCHHOCTH KPHCTAUIMYECKUX CTPYKTYp, KIACCU(DUKAIIMOHHOW TPHHAICKHOCTH,
TeHEe3HCe, METOJI0JIOTHH ONPEICIICHUU MUHEPAJIOB, JICKTPOHHBIN OMPEICTUTEh MUHEPAJIOB.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIVIMHBI (MOY JIS)

6.1. YueOHo-12a00paTopHOe 000pyA0BaHKE:

Jlexumonnble u Ja0OpaTOpHBIE 3aHATHS MPOBOAATCS B YyueOHOUM ayautopun 207,
YKOMITJIEKTOBAHHOW y4ueOHON MeOenbio (CTOJBI U JIaBKM) Ha 60 MOCaJ0YHBIX MECT, TUChMEHHON
JOCKOW il Mella, BUTPUHAMU C BUTPUHHOW MHUHEpPAJOTHYECKOW KOJeKuued, mkadamu c
SIMUKAMA ¢ pabo4yeil W DTAJOHHBIMH KOJUICKIMSIMH, pa0OYMM CTOJIOM H  CTYJIOM JIS
mpenoaaBaTens, MyIbTUMEIUUHBIM 000pyI0BaHHEM (ITPOEKTOP, HOYTOYK, DKpaH).

st oGecrieueHust 1abOpaTOPHBIX padOT MO AUCIUTUIMHE UMEIOTCS:

- HaOOpBI MaTepUANIOB Ui MAKPOCKOIIMYECKOTO OIMpeIeIeHUs] MUHEPAIOB, BKIIOYAOIINE B
cebs mkamel Mooca, MarHMTHBIE KOMITAChl, HETJIa3ypUpoBaHHBIC (apdopoBbIC IIACTHHKU
(OUCKBUTHI), CTallbHblEe WTIIbl (KaHUENSIPCKUE IIWJa), MOJIUIPONHICHOBRI ¢akoH ¢ 3-5%
pacTBOPOM COJISTHOW KUCIIOTHI;

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

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

- yueOHas (paboyasi) MUHEpaTOTHYecKasi KOJIIEKIUs 111 CAMOCTOSITENIbHON paOoThI,

- MOJIEITH TIPOCTHIX (POPM KPHUCTAUTHICCKUX MHOTOTPAaHHUKOB;

- TpadUUeCcKHii U JEeMOHCTPALMOHHBIA MaTepHuan IJii COOTBETCTBYIOIIUX 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:

[Tpouiecc 0oOydeHHsT XapaKTEepPHU3yeTCs MPUMEHEHUEM TPAJAUIMOHHBIX (OpM TIPOBEICHHS
JEKUMOHHBIX W JIaDOpaTOpPHBIX 3aHATHM C HCIOJNb30BAaHHMEM HWHTEPAKTUBHBIX PECYPCOB
(Ipe3eHTaui, a TakKe MPUMEHEHHSI CIICIIUATH3UPOBAHHOTO MTPOTPAMMHOTO OOECTICUeHUs) B X0/Ie
KOTOpBIX TpernojiaBaTeib BBICTPAWBAaET MOJENb Iepenadyd HH(OpMalMM, aKTUBU3HUPYS pa3HbIC
CTOPOHBI BOCHPMSITHSI MaTepuajga CcO CTOPOHbl OOy4arolMxcs, B TOM 4YHCIE 3a CYET
MEePUOINYECKOro OOCYXKICHHS IMOJaBaeMOro MaTepuasa MoCcpeICTBOM JIUCKYCCHUH.

JlomoHUTENbHBIE HMCTOYHUKH HMHPOpPMAIMM U pecypchl  (Npe3eHTaruu, ydeOHas
auTepaTypa, CChUIKM Ha VHTepHeT-pecypchl), BBIIIOJIHEHHE M TOMOIIb B  BBIIOJHEHUH
CaMOCTOSITENILHOM paboThl OOYYarOMIMXCs, KOHCYIbTAMM U (PUKCAMUS KOHTPOJS TEKyIIeh
yCIEeBAaeMOCTH OOYyYalOIIMUXCS  O0ECIeYyUuBAETCS IMOCPEACTBOM 3JIEKTPOHHO-MH(POPMAIIMOHHOM
o0pazoBaTeIbHBIN cpeasl urvy, JNOCTYITHON Ha CTpaHHUILIC JUCLUIUIVHBI
https://educa.isu.ru/course/view.php?id=52408

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B pamkax peanmuzanuu AUCHUIUIMHBI «METOABI TUarHOCTUKHA MHHEPAJIOBY» MPETyCMOTPEHBI
ClIeAyIoIIe BUAbI Y4eOHON paboThl: JIEKLUH, JaOOpaTOpPHbIE 3aHATUS, CaMOCTOsATENbHas paboTa
00y4aroImuxcst, KOHCYJIbTAIHH.

[Ipy mpoBeAeHUHU JEKIMOHHBIX 3aHATUN NpenojaBaTeib HCIOJIb3YeT MOJEIb Iepeaadu
UHQOPMAIMK IOCPEICTBOM 0030pa COBPEMEHHOI'O COCTOSHHS paccMaTpHBAaeMON IPOOJIEMBI C
IPUBJICUEHUEM MHTEPAKTUBHBIX HMHCTPYMEHTOB, COYETAIOIIEro TaKue oOpa3oBaTesibHbIe
TEXHOJIOTUU KaK MPOOJIEMHBIC ¥ MHTEIPAaTUBHBIC JICKIIUH C LEIbI0 aKTHBH3AIMUU y 00YJarOIIXCs
aHajuu3a, CHHTE3a, BOCIPHUATHA M IOHMMAaHUS HHQPOPMALMU, BBICTPAMBAaHUS B XOJ€ JIEKLUH
AJIEMEHTOB JIUCKYCCUH M BBIPAOOTKY HHTEpECa K TEOPETUYECKOMY MaTepHay.

JlaGopaTopHble 3aHATHS peaM3yIOTCs MOCPEACTBOM OOYUYEHHs Yepe3 OIBIT, aKTHBU3ALIUIO
KOMaHJIHOW pabOThl OOyYalOUIMXCS, pPa3BUTHE MOJENU OTCTAaMBaHHWS CBOCH IO3WIMH Yepes3
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, CIPaBOYHOM M MEPUOJUYECKON JuTeparypbl, MHTEpHET-
pecypcoB) uepe3 MpopaboTKy y4eOHBIX M 3TAIOHHBIX KOJUIEKI[MI MUHEPAJIOB, COCTABIEHHUE TAaOIHI]
JMAarHOCTHYECKUX CBOMCTB MHHEPAJIOB M 0030PHBIX KOHCIEKTOB, COJCPKAIIUX JUArHOCTUYECKHE
CBOWCTBa MHUHEPAJIOB, OCOOEHHOCTH T'€HE3UCa, OIpeIeIeHUs] TEPMUHOB M KPUTUUECKUN aHAIN3 110
KOHKPETHOW U3y4aeMoil 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, TECTUPOBAHUIO MO MPOHJAECHHOMY MaTepHaly, a TaKXe IO
COJIEP’KaHUIO TIOATOTOBJIEHHBIX KOHCIIEKTOB B paMKaX CaMOCTOSITENIbHON pabOThl 00yJaromuxcs 1
BBITIOJTHEHUIO TPEAYCMOTPEHHBIX pacueTHo-rpaduueckux padoT. IlpoBeaeHune mnpomexyTOUHON
aTTecTallvu B opMe 3aueTa IMpeCcTaBisieT co00il HTOrOBYIO MIPOBEPKY MOJYUYEHHBIX 3HAHUS Yepes3
MHIUBUAYaJIbHOE coOeceloBaHUE MTOCPEICTBOM OTBETA Ha BOIIPOC U3 MEPEYHS BOIPOCOB K 3aUeTy.

Kpurepuu nonyuyeHus: OTMETKU «3a4TE€HO» - IPU OTBETE HA BOMPOC O0YUAIOIIMNACA XOPOIIO
OpUEHTHpPYETCd B TEPMHUHOJIOTHH, pacKphlBaeT ero cojiepxaHus. B oTBerax Ha Bompoc
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00yYaroImuicss MOXKET JeNaTh OIIMOKH, HE BIMSIOUIME B 1I€JIOM Ha PACKPBITHE €ro COIep KaHus,
[Ipu 3TOM yuuTBIBa€TCS aKTUBHOCTH OOYYaroIIErocs B TEUEHUE MEpHOa M3y4eHUs TUCIHUILINHBL,
OTBETHl HAa BOIPOCHl TEKYyIIEH YCIIEBAEMOCTH, YCIEIIHOE IPEOJI0JIEHUE TECTUPOBAHUS U
MPABIWJIBHOCTH BBIMIOJIHEHUS IPETYCMOTPEHHBIX PacyeTHO-IrpaduyecKux padorT.

OTMmeTKa «HE 3aYTEHO» BBICTABIISIETCA B CIy4Yae OTCYTCTBUS CUCTEMATHMYECKUX 3HAHUU IO
JUCLUIUIMHE, YTO BBIPAXAETCS B HECHOCOOHOCTH OTBETUTh Ha 3aJaHHbI BoOIpOC, JIMOO
00y4YaroImuiicsi TaeT OTBET CYLIECTBEHHO MCKaKAIOUIMH CyTh 3aTparuBaeMoil Tembl. Ilpu Hanmuum
oKMOOK B OTBETE HA BONPOC O0YYArOIIMIICS MOKa3bIBaeT HEMOHUMaHHe IpoOIeMbl WM Ipolecca,
YTO BBIPAXXACTCS B HEIOJIHOTE OTBeTa. B TakoMm ciydae, OTCYTCTBHME WIM HHU3Kas aKTHUBHOCTb
oOyyaromerocss B TEUEHHE TEOPETHMUYECKOro OOyuYeHHs, BBIPAKEHHOE B OTPHULIATEIIBHBIX
[IOKA3aTesIX TEKYIIEeW ycneBaeMOCTH (peryjspHble IPONYCKH JIEKIMOHHBIX U J1abOpaTOPHBIX
3aHATUSAX WIM HX OOJbIIOE KOJUYECTBO, OTCYTCTBHE OTBETOB B paMKaX YCTHBIX OIIPOCOB,
OTCYTCTBHSI HJIM HEYAOBJICTBOPUTEILHO BBIOJHEHHBIX pacdyeTHO-rpaduyeckux pabor Oyxaer
OOBEKTUBHBIM II0Ka3aTelleM IpU OLIEHKE HEyJOBJIETBOPUTENbHON CTENeHH CHOPMUPOBAHHOCTH
JJIEMEHTOB KOMIIETEHIIUN U €€ UHIUKATOPOB, OIIpeelIeHHbIX B pasaeie 111

8.1.1. OueHo4yHbIe MaTePHUAJIbI /ISl IPOBEPKH TEKyLIel ycreBaeMOCTH

MaTepI/laJIbl IJIA MPOBEACHUSA TEKYIIECTIro KOHTPOJIA 3HAHUH CTYAECHTOB:

KoMnerenuun
Ne Bua konTpoJs KonTposmpyemblie TeMbl (pa3aeJibl) (ROMIIOHEHTE),
n/H o P pompy pa KOTOpbIE
KOHTPOJHPYIOTCS
1 VYcrHblit onpoc Paznen 2 (cm. m.4.3) WK k.31
YcTHbIi ompoc /
2 TecTHpOBaHHE Paznen 3 (cm. m.4.3) NKrik.3.1
YcTHbI opoc /
3 TecTHpOBAHHUE Paznen 4 (cm. m.4.3) NKrik.3.1
VeIl onpoc /
- NKrk-3.2
4 PacteTHo Paznen 5 (cm. m.4.3) !
rpaduueckue NKpk33
paboThI
5 VYcTHbIH onpoc Pazgen 6 (cm. m.4.3) WK k.33

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

1. IlpumMepsl pallMOHAIBHOTO M HEPALMOHAIBHOTO HCIOJIB30BAHUS METOJOB JUArHOCTHKHU
MUHEPAJIOB.

2. IlpuHIMIIBI TOCTPOEHUS CTepeorpauIecKuX MPOEKIUH.

3. BzauMocBs3b PU3NYECKUX CBONCTB MUHEPAIOB U X KOHCTUTYIMH.

4. OcobeHHOCTH CTPOEHHS KPUCTAJUINYECKUX CTPYKTYP MUHEPAJIOB.

5. @opMBI HAXOXKACHUS XUMHUYECKUX 2JIEMEHTOB B MUHEpaiax.

6. Kpucramiomopdoaorust 1 OHTOreHUsS MUHEPAJIOB.

7. IlpuHUOMIIBI MaKpPOCKONHUYECKOW JUarHOCTMKH U OCHOBHBIE (DU3MUECKHE CBOWMCTBA
CaMOPOJHBIX METAJLIOB.
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8. IlpuHIMTIBI MaKPOCKOMUYECKOW IUArHOCTHMKM W OCHOBHBIC (DU3MUYECKHUE CBOWMCTBA
cynbpua0B 1 cynbhocoen.

9. IlpuHIMITBI MaKpOCKONMYECKOH IHAarHOCTUKM W OCHOBHBIE (pU3MuUECKue CBOICTBa
OKCHJIOB, BOJIb(hpaMaToOB U MOJIMOIATOB.

10. IIpuHUKIIBI MAKPOCKOIMYECKOMN 1MAarHOCTUKU T'aJIOUJI0B.

11. IIpuHUHUIIBI MAKPOCKOIMYECKOI TMarHOCTUKU KapOOHATOB, cynb(haToB, Gpocharos.

12. MeTo/pI OJEBOTO ONPEAEICHNUS TIIAaBHBIX MOPOA000Pa3yIOIINX MUHEPAJIOB MOIKIacca
OCTPOBHBIX CHJIMKATOB.

13. Mertoasl MOJNEBOIO  ONPENENEHHsS TJIaBHBIX IOPOA0OOpa3yloIIMX  MHUHEPAIOB
MTOAKJIACCOB IIEMOYEYHBIX U JICHTOYHBIX CUIIMKATOB.

14. Metoapl OJIEBOM TUATHOCTUKHU TJIABHBIX TTOPOI000PA3yIOMINX MHHEPAIOB TOKIAcca
CJIIOUCTBIX CHJINKATOB.

15. Metoapl TOJIEBOM MTUATHOCTUKHU TJIABHBIX MOPOJI000PA3YIOIIUX MHHEPAIOB TOJKIIAcca
KapKacCHBIX aJIFOMOCUJIUKATOB.

16. TunoxumMm3M MUHEPAJIOB.

17. TunomopdHbie MUHEpabl U TAIOMOpP(HBIE MpU3HAKHU. X XapakTepucTuka.

18. 3aBHCHMOCTH CBOWCTB MUHEPAJIOB OT YCIIOBUU UX 00pa30BaHUSI.

19. CoBpeMeHHBIE MTPeICTaBICHUS O MPOIECCaX MUHEPATIO00pa30BaHusI.

20. TI'maBHe#Me TUIIBI MUHEPATIO00PA3YIOIINX MPOIIECCOB.

21. Kparkas XapakTepHCTHKa TJIABHBIX T€HETUYECKUX THUIIOB MHHEPAIO00Pa3yIoIInuX
IIPOLIECCOB U UX CBA3b C PA3NIMYHBIMU 30HAMH 3€MHOU KOPBI.

22. MarmMa, ee cocTaB 1 0COOEHHOCTH ee audepeHualiy npu 3acTbIBaHUH.

23. IlocnenoBaTenbHOCTh  BBIIENCHMSI  IJIABHBIX ~ CHJIMKATHBIX  MHUHEpPAJIoOB  IpHU
KPUCTAJUIM3aLUA MarMbl.

24. Cxembl OTHENEHHUS W KOHIEHTpPALMM pPYIHBIX MHMHEpPAJIOB IIPU MarMaTuyeckom
mpotiecce.

25. TunuuHble MUHEpAJIbHbIE ACCOLMAIIMM, CBSI3aHHBIE C OCHOBHBIM U YJIbTPAOCHOBHBIM
MarMaTU3MOM.

26. MuHepaibHble accolMallUd B MECTOPOKIEHUSAX ajiMasza, XpOMHUTA, THTAHOMAarHeTUTa,
IUIATHHOUIOB, aJIMas3a.

27. MuHepanbHbIE aCCOLMAIIMA MAarMaTUYECKUX CYJIb(QUIHBIX MECTOPOKIACHHI.

28. Tlonstue o kapOOHATUTAX M MPEACTABICHUS 00 UX T'eHe3uce.

29. MuHepanbHbIE aCCOLMAIMH KapOOHATHUTOB.

30. IlermMaTUTHI U COBpEMEHHBIE MIPEACTABICHUS 00 UX MPOUCXOMKICHUH.

31. MuHepanbHbIi COCTaB TPAHUTHBIX IETMATUTOB.

32. OO6mas cxema KiacCU(pUKaLUU TPAaHUTHBIX IErMaTHTOB.

33. MuHepanbHbI€ acCOIMAIIMN IEIOYHBIX TErMaTHUTOB.

34. TunuuHble MMHEPAJIbHBIE ACCOLUAIMH B THAPOTEPMAIIbHBIX 00pa30BaHUSAX.

35. Tunbsl TUAPOTEPMAIbHBIX MHUHEpPAIbHBIX ACCOLMALMM U HX CBS3b C INTyOMHHOCTBHIO
o0Opa3oBaHMsI.

36. MuHepanbHble acCOIUAIINY BBICOKOTEMITEPATYPHBIX THAPOTEPMAIBHBIX 00pa30BaHUM.

37. MuHepaybHbIe aCCOLMALIUU CPEIHETEMIIEPATYPHBIX THAPOTEPMATIBHBIX 00pa30BaHUl.

38. MuHepanbHble acCOIMAIMK HU3KOTEMITEPATYPHBIX THAPOTEPMAIBbHBIX 00pa30BaHUM.

39. I'nmaBHeine MUHEpaIbHbIE ACCOIUAINU B CYIb()UIHBIX PYAHBIX KHUIIaX.

40. MunepanbHble accouai O0e3pyIHBIX THIPOTEPMATILHBIX 00pa30BaHUM.

41. OOGmwue IIPEJICTaBICHUS 0 KOHTaKTOBO-METaCOMaTUYECKOM rpolecce
MUHEPaTI000pa30BaHus.

42. Tunsl MUHEpaJIbHBIX 00pa30BaHU MPU METACOMATHUYECKUX Mpolieccax.

43. MuHepaJibHbIE ACCOLIMAINHA CKAPHOB.

44. H3BeCTKOBBIE U MarHE3UAJIbHBIE CKAPHBI.

45. TunuuHble 115 CKAPHOB aCCOIMAIMU PYJHBIX MUHEPAJIOB.
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46. AnpOuTUTH 1 rpeitzeHsl. OcoO0eHHOCTH 00pa30BaHusl 1 MUHEPAIBHOTO COCTABA.

47. OOumue mpeacTaBiIeHus 00 0CaIOYHOM MPOIECCe MUHEPAIIO00pa30BaHMS.

48. YcnoBus u (pakTOpHI, ONPENENAIONINE XapaKTep THIIEPTeHHBIX MPOIIECCOB.

49. VYcnoBus UM 3aKOHOMEPHOCTH 00pa3oBaHUs MHUHEPAJIOB IPU  BHIBETPUBAHUU
CYb(PHUIHBIX MECTOPOKICHHIH.

50. MuHepanorus 30Hbl OKUCIEHHS CBUHI[OBO-IIMHKOBBIX U MEJAHBIX MECTOPOKACHUH.

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

52. Ilpodwib KOpbl BBIBETPUBAHUS M XaAPAKTEPUCTHKA MHUHEPAIBHBIX accoLUUaluid B
TJIaBHBIX 30HAX Ha MPUMEPE YIbTPAOCHOBHBIX U TTTMHO3EMHUCTHIX TIOPOJ.

53. Munepanorus JaTepUTHOTO TUIIA KOP BBIBETPUBAHMUSL.

54. Mexanuueckass W THIpOXMMHUYecKas  auddepeHIuranus  BellecTBa  IpHU
MHUHEpas000pa30BaHUM B OCaAKaX.

55. Pocceinu U rinaBHEHIIE MAHEPAIbHBIE ACCOLUALIUY B HUX.

56. Musnepaisbl, 00pa3yromuecs pyu OMOTreHHbIX IPOoLeccax 0CaAKOHAKOIICHHS.

57. Oomas xapakTepucTuka MeTaMop(UIECKUX MPOIIECCOB MHHEPAIO00Opa30BaHMUS.

58. Ou3MKO-XxMMHUYECKas XapaKTePUCTHUKA MPOLECCOB OOpa3oBaHUs MHHEPAJIOB IpU
PETHOHAIEHOM MeTaMop(u3Me.

59. TunuyHble MHHEpalbHblE aCCOLMAlMM B PA3JIMYHBIX [0 HCXOJAHOMY COCTaBY
METaMOP(HUIECKHUX TTOPOIAX.

60. XKunbl «anpnuiickoro» THIa, MECTOPOXKIEHHs acOecra, Talnbka M JAPYruX, HX
TCHETHYECKas XapaKTepPHCTUKA.

61. JlaGopaTopHble UCCIIEOBAaHUS XUMHUECKOTO COCTaBa MUHEPAJIOB.

62. Metoabl JIOKaJIbHOTO UCCIIEIOBAHUS XUMUYECKOTO COCTaBa MUHEPAJIOB.

63. MeTozp! HccaeI0BaHNs BHYTPEHHETO CTPOSHHSI MUHEPAJIOB.

64. Mertoabl pacuéTa KpUCTANIOXUMUYECKUX (POPMYII MUHEPAJIOB.

65. TepmoMmeTpusi MarMaTUYECKHX MOPOJ.

66. TepmomeTpust METaMOP(PUUECKUX TOPO/I.

67. MuHepanoruueckue reooapoMeTpsl.

68. AnHanmu3 mnapareHeTHUYeCKMX MHUHEpPaIbHBIX acCCOLMALUN IMOPOA M MECTOPOXKICHHM
Pa3IUYHBIX TEHETUYECKUX TUIIOB.

I[eMOHCTpaHHOHHbIﬁ BapHMaHT TeCTa 1Jis IIPOBECACHUS IIPOBECPKU TeKleIeﬁ ycneBaeMoCTu

1. TBepaple XUMUYECKH OJHOPOJHBIC BEHIECTBA C HEYIOPSJIOYCHHBIM BHYTPCHHHM CTPOCHUEM
HOCSIT Ha3BaHHE

A. amopdHbIE

b. xpucraninnueckue

B. uzomerpuueckue

I'. uzomopHbIe

2. Takue cCBOICTBA MUHEPAJIOB KaK MPO3PAYHOCTD, IIBET, YepTa U OJIECK SBISIOTCS:
A. OIITHYECKUMU
b. Mmopdonornueckumu
B. MexaHuuecKkuMu
I'. reneTHueCcKUMHU

3. KonnuecTBo BUOB CUMMETPHH I KPUCTAIUIMYECKUX TEJT COCTABIISIET:
AT
b. 24
B. 32
I'. 47
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4. [l Kakoro MUHEpaJia THITMYEH TeKCaroHAIbHO-PU3MATUIECKUI 00K KPUCTAILIOB?
A. Tonas
b. nupur
B. cnieccaptun
I'. 6epumn

5. B Bozie mpu KOMHATHO#M TeMIIEpaType XOPOIIO paCTBOPHUM:
A. KBap
b. xanenut
B. ranur
I'. proopur

6. IlomumophHBIMU MOTU(PHUKAIMAMY SBISIETCS CIEAYIOIIAs ITapa MUHEPAJIOB:
A. anbMaHIMH-aHIPATUT
b. dopcrepur-gasur
B. nupur-nuppotun
I'. angany3uT-CUIIIMMaHUT

7. TunnuHo# N30MOP(QHON MPUMECHIO B C(haTIEPUTE SIBIACTCS:
A.Na'
B. Fe**
B. Mn*"
r. Ti*"

8. Y xakoro MmuHepalia 4acTo HaOII0JaeTCs OTIEpeyHas ITPUXOBKA HAa TPaHAX KPUCTAILIOB?
A. KBapI
b. ramurt
B. Tanpk
I'. pmoopur

9. CBs3aHHas BOJa B KPUCTAIUIMYECKON CTPYKTYpPE MUHEPAJIOB MPECTABICHA B BUJIE:
A. ruapokcunbsHOU rpynmnsl (OH)™
+ 2—
b. otnensHBIX HoHOB H™ 1 O
B. monexyn H,O
+ —
I'. monos H;0" u OH

10. BaxxHeWmuM quarHoCTUUYECKUM CBOMCTBOM MUHEPAJIOB IPYIIIIBI CIFO SIBISETCS:
A. BecbMa COBEpIIEHHAs CIIaliHOCTh
b. BbICOKas TBEPIOCTH
B. meTannuueckwii 61eck
I'. rexcasipuueckuii rabuTyc KpUCTamioB

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

12. XuMr4eCcKui 3JIEMEHT-NPUMECH, MPUBHOCAIINNA OKPACKY B MUHEPAJI, HA3bIBACTCS
A. 6pomoopm
b. xpomodop
B. xonep
I'. kpacurenp

V3 +
13. TIpucyrcrBre n3oMopdHOit mpumeck Cr’ B KOPYHE BEI3BIBACT OKPAIIMBAHAE MHHEPANa B STOT
LBET
A. xpacHbII
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b. cunun
B. 3enenrniin
T'. )xenteit

14. Ilpu n3y4eHnn 30HAIBHOTO CTPOCHUSI MUHEpasia 00bIYHO MCITIONB3YIOT 3TOT METO/I:
A. TFOMUHECIIEHTHBIN
b. umMepcroHHBI
B. rpaBuTanmonHnas cenaparus
I'. anexTpoHHass MUKPOCKOIIHUS

15. K HepaspymaronieMy JOKaIbHOMY METOAY HCCIEAOBAHHUS XMMHUYECKOI'O COCTaBa MUHEPAJIOB
OTHOCHTCSL:

A. peHTreHO(ITyOpeCieHTHBIN aHaIH3

b. pentrenoda3zonsrii ananm3

B. anekrponorpaduueckuii aHamms3

I'. peHTreHOCTIEKTpaIbHBII MUKPOAHAIN3

16. Ilpu ucnonab30BaHUM 3TOTO METOJAa MCCIEAYEMbIM MUHEpal B BHJAE MOPOIIKa [OMEIIAT Ha
IIPEIMETHOE CTEKJIO B KaIlIE )KUIKOCTH C U3BECTHBIM I10KA3aTeIeM IPEIOMIICHUS

A. meton denoposa

b. ummepcronHbIN aHaTU3

B. repmuueckuii ananms

I'. Macc-CIIEKTPOMETPUUECKHUI METO/

17. g ucenenoBanusl KpUCTAUIMYECKOW CTPYKTYPBI MUHEPAJIA IPUMEHSIOT 3TOT aHAJIMU3:
A. ontnyeckuit
b. pentrenorpaduueckuii
B. pentrenodayopecrieHTHbIN
I'. xummnueckuit

18. IIpu mpoBeACHNN KPUCTATIOONTHYECKOIO aHATIN3a UCIIOJIb3YIOT:
A. metporpaguueckuii MUKpOCKOI
b. nudpaxrometp
B. cronuka ®enopona
I'. TspKenbIe KUAKOCTH

19. Kakoif aHanmu3 HCMNONB3YIOT JJs MOJYY€HHS KPHUBBIX HArpeBaHUs BEILIECTBA C LENbIO
YCTAQHOBJICHHUS OHAO- M 3K30T€PMHUYECKHX A(PPEKTOB, OOYCIOBICHHBIX (PU3MYECKUMH U
XUMHUYECKUMH MPEBPALICHUSIMI MUHEPAJIOB?

A. peHTreHo¢a3oBbiit

b. xummnueckuit

B. repmuyecknii

I'. n30TONHEIN

20. MeponpusaTtus, HallpaBlIeHHbIE Ha MTPeoOpa3oBaHue/IPEBpallieHUE TPOOBI MUHEpaTa WIIN
TOPHO¥ MOpOoIE B (hopMy, HEOOXOTUMYIO ISl TPEOYEeMOro aHaji3a Ha3bIBAIOTCS:

A. xBapTOBaHUE MPOOHI

b. romorenuzarus mpoObI

B. npoGooT6op

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

pasaenay S
Tabnuia xuMu4ueckoro cocrana nosieporo miara Nel (a-5)
Monexky- Monexy- ATOMHOE KOJMYECTBO . | 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.
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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 ((MCTO,I[BI JAUAarHOCTUKHU MHUHECPAJIOB.

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

3. B3anmocBs3b MOPGOJIOTHY U BHYTPEHHETO CTPOSHUSI MUHEPAJIOB.

4. B160p METOA0B ONpEEIICHUS U UCCIIEOBAHUS MUHEPAJIOB.

5. 3aKOH MMOCTOSIHCTBA YIJIOB KPUCTAJUIOB MHUHEPAJIOB.

6. KpucranioxumMuyeckuil aHajii3 MUHEPAJIOB.

7. CriocoObI peaCTaBICHHS JAaHHBIX KPUCTAIIOXMMUYECKOTO aHaIH3a.

8. B3anMocCBs3b ONTHYECKUX CBOMCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHUEM.

9. B3anMOCBs3b MEXaHUYECKUX CBOHCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOCHHEM.

10

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

11. OcHOBHbIE BO3MOXHOCTH M OTPAaHMYEHUS TOJIXO0Ja JUATHOCTUKH MHUHEPAJIOB IO

BHELITHUM
12
13
14
15
16
17
18
19

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

38

41

MaKpOCKOIIUYECKUM CBOMCTBAM.

. lmarnoctuyeckre CBOMCTBa MUHEPATIOB KJlacca CaMOPOIHBIX METAIJIOB.

. lnarnocTuyeckue cBOMCTBa MUHEPAJIOB KJ1acca CaMOPOIHBIX HEMETAIIIOB.
. lnarnocTuyeckre cBOMCTBa MUHEPAJIOB Ki1acca Cyab(UI0B.

. lmarnocTuyeckre CBOMCTBA MUHEPAJIOB KJIacca CyIb(hOCOTICH.

. lmarnoctuyeckre CBOMCTBa MUHEPAJIOB Kjlacca OKCUIOB.

. lnarnocTuyeckue CBOMCTBa MUHEPAJIOB KJlacca T'MIPOOKCUIOB.

. lmarnoctuyeckre CBOMCTBa MUHEPATIOB Kiacca (hTOPUIOB.

. lmarnocTuyeckue cBOMCTBa MUHEPAJIOB KJ1acca XJIOPU/IOB.

[TpuHIMIIBI TOJEBOW JUArHOCTUKHU KapOOHATOB.

OTanuuTenbHbIe 0COOEHHOCTH MUHEPAJIOB Kilacca CyJb(aToB.
Makpockonudeckas JUarHOCTHKa MUHEPaIoB Kiacca GochaTos.
Makpockonuucekasi AMarHoCcTHKa MUHEPAJIOB TPYIIIbI KHAHUTA.
Maxkpockonnyeckasi JMarHOCTUKA OJINBUHOB.

Makpockonuucekas JUarHoCcTHKa rpaHaToB.

Maxkpockonnyeckasi AMarHOCTUKA KOJIbLEBBIX CHJIMKATOB.
Makpockonuueckas JUarHoCTUKa MUPOKCEHOB.

Makpockomnuyeckas AMarHocTHKa aM(puOoII0B.

Makpockonuyeckasi AMarHoCTUKa CITIOJ.

Makpockornuyeckasi IMarHOCTUKA MIMHUCTBIX MUHEPAJIOB.
Makpockonuueckasi AMarHoCTHKa MUHEPAJIOB ceMeicTBa (pepAInaTon/10B.
Maxkpockonnyeckasi JMarHOCTUKA MOJIEBBIX LIMNATOB.

Makpockonuueckas JUarHoCTHKa 11€0JIUTOB.

[TapareHeTnuecknii MOAX0J B ONPEAEIEHUN MUHEPAJIOB.

Tunomopdusm u TunomopHbie MPU3HAKU MUHEPAJIOB.

TunomopdHble MUHEpaTbHbBIE ACCOLMAIIMM MAarMaTHUYECKUX 00pa3oBaHuil.
TunomopdHble MUHEpaIbHbIE ACCOI[UAIIH TIETMATUTOB.

. TunomopdHble MUHEpATbHBIE ACCOIUAIMN HHU3KOTEMIIEPATypPHBIX THUIAPOTEPMATbHBIX
o0pa3oBaHMil.
39. Tunomop¢Hble MUHEPATBHBIE ACCOIMAIIMUA CPEIHETEMIIEPATYPHBIX THIPOTEPMATBHBIX
o0Opa3oBaHMil.
40. TunomopdHble MUHEPATbHBIE ACCOIHMAIIMA BBICOKOTEMIIEPATYPHBIX THAPOTEPMATBHBIX
o0pa3oBaHMil.

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

48

TunomopgHbIe MUHEpaIbHbIE ACCOIUAIINY TPEH3EHOB.

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

Oco0eHHOCTH IIPOLIECCOB MUHEPAIO00pa30BaHUSL.

CoBpeMeHHbIE T1a00paTOPHBIE METO/IbI UCCIICTIOBAHMSI MUHEPAJIOB.
JlaGopaTopHbIe METObI UCCIIEIOBAHNS KPUCTALIMUECKUX CTPYKTYP MUHEPAJIOB.

. JIabopaTopHble METOBI HCCIEOBAHUS XUMUYECKOTO COCTaBa MUHEPAIIOB.
49.

HpI/IHHI/IH u 00J1acThb MMPUMEHCHUSA PEHTI'CHOCIICKTPAJIbHOI'O MUKpOAHAaIM3a.

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

52.
53.
54.
55.

Pe3onaHcHBIE METO/IbI HCCIIEI0OBAHUS COCTABA U CTPYKTYPBhl MUHEPAJIOB.

[Tpunumn n 061acTh IPUMEHEHUS TEPMUUYECKOTO aHATTN3A.

[TpuHIMn 1 06J1aCTh MPUMEHEHHS! TIOMHUHECIIEHTHOTO aHAIIN3A.

[TpuHUMIIBI MJIAHUPOBAHUS U OPTaHHU3AIMM MUHEPATOTUYECKUX, MEeTpOorpapuueckux H

rEOXUMUYECKNX UCCIIEIOBAHMIA.

56.

OcoOennoctu  00pa®OTKM, HMHTEPHpPETAMM U  MPEJCTaBICHUS  Pe3yJIbTaTOB

MAaKpOCKOIMMYCCKOTO U J1a6opaTopHor0 HCCICA0OBaHNA MUHCPAJIOB.

57.

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

IIOCTaBJICHHOM 3aJ]a4M B HCCIICAOBAHUH MHHCPAJIOB.

Pa3patGorumk:

3aB. kaenpoil moJae3HbIX HCKONMAEMBIX,
F€OXUMHH, MUHEPAJIOTUU U TIeTporpaduu (’/?ZZ
KaHJ. I'e0Jl.-MUHEPaJl. HAyK, JTOLEHT (’{/‘/5 C.A. Cacum

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

noarotoBku 21.05.02 Ilpuknaanas reosiorusi, yTBepkKIeHHOro mnpukazom Ne925 MunHoOpHayku
Poccun ot 07.08. 2020 1.

[Iporpamma paccmoTpeHa Ha 3aceanuu Kadeapsl MOJIE3HBIX NCKOITAeMBbIX.

ITporoxoin Ne§ ot «11» mapra 2024 r.

3aB. xadeapoi (/?ﬂé/("/j C.A. Cacum

Hacmoswas npoecpamma, ne modcem Ovbimb ocnpoussedeHa Hu 6 Kakou gopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenusl Kagheopvl-paspabomuuxa npocpammol.
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