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l. esn v 3a1a4M TUCHUILUIMHBI (MOYJISA):
Henn:

Llenb kypca - npuoOpeTeHe cTyJeHTaMU TEOPETUYECKUX 3HAHUM U MPaKTUUYECKOIO OINbITA B
o0nacTM  OpPOBEIEHMS  CHELUAIBHBIX  ONTUKO-MHUHEPAJIOTMYECKMX  MCCIENOBAaHUM  —
MHUHeparpa(uueckoro aHajau3a.

3amaun:

- J1aTh CTyJEHTaM HeOOXOJMMbIE 3HaHMS O AMAarHOCTMYECKUX NpPH3HAKaX MHUHEPaJoB B
OTPaKEHHOM CBETE;

- 03HAKOMHUTh C METOJMKON IPOBEIEHHUS ONTUKO-MUHEparpauyeckux ucciael0BaHui;

- Hay4YuTb CTYACHTOB OIPEAEIATh MHUHEPAIbHBIM COCTaB pyAbl, €€ TEKCTYpPHO-
CTPYKTYpPHBIE 0COOEHHOCTH;

- IOKa3aTb, Kak IIPaBUJIBHO COCTABJIETCS ONMCAaHUE pPyAbl IIPpU  BEICHHUH
MUHeparpaguuecKux Ucciae10BaHuH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuumnuuna DJIK.JIB.07.01 Muneparpadus sBisieTcss SJIEKTUBHOM B paMKax
NOJATrOTOBKM OakanmaBpoB 1o mnpopmto «l'eonorus», B OCBOCHMH Kypca KOTOPOH ei
OpPEIIeCTBYeT H3y4YeHHE IUCLUIUIMH EeCTeCTBEHHO-HAy4HOro mukia: «OOmas reoysorus»,
«Mumnepanorus», «llerporpadus», «l'eosoruss MeCTOPOXIEHUN TOJE3HBIX HCKOMAEMbIX»,
«['eHernueckass MuHepanorus». Marepuan JIUCHMIUIMHBI W HPUOOpETEHHbIE HAaBBIKU
HEOOXOIUMBI Il OCBOCHHUS MapajuIeIbHO YUTAEMbIX JUCLUIUIMH, TaKUX Kak «MeTalaoreHus»,
«MeronyKa TOUCKOB M Pa3BEJKH MECTOPOKIEHUHN IIOJE3HBIX HCKONaembIx». Jlucuuruinza
YUTaeTCsA B / CEMECTpPE JUIsl CTY/IEHTOB YETBEPTOrO Kypca.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI
[Iporiecc ocBOEHMsS JAMCHUIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIETEHIUH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no panHomy HampasieHuto mnoarotoBku 05.03.01
I'eonorus:

ITepedyenb miIaHMPyeMBbIX pe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHUS] KOMIIeTeH Ml

KomnereHnmus Nuaukaropsi Pe3yabTaTnl 00yueHus
KOMIIeTeH U

TIK-1 HIIK 1x12 3HaTh:

Cnocoben Oboowaem u - METOJIMKY IIPOBEJCHUS
AHATUBUPOBAMD, cmpykmypupyem MUHeparpaguuecKmux
cucmemMamu3upo8ams, noayuenHvle 2eono2uyecKue | HCCIeTI0BaHUH,
060Owame  2eonoeudeckyio | 0anuvle U akmuueckue - 0051aCTh MPAKTUYECKOTO
ungpopmayuro  u - Opyeue | mamepuaivl MPUMEHCHHsI MUHEparpapuuecKux
Gaxmuueckue mamepuansl WCCIICIOBAHUH MTPH U3YUCHHUH PYII.

- OIITUYECKHE U
(usnyeckre CBOMCTBA PYIHBIX
MUHEPAJIOB,;

-KJIACCH(DMKAIIMU CTPYKTYP
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U TEKCTYP PYL;
- TUIIBI PYyJ

Ymers:

- OIpEAcNATh MUHEPAJbl B
OTpaXEHHOM CBETE;

- UHTEPIPETUPOBATH
JaHHbBIE MUHeparpaduueckoro
aHainu3a  IpU  yCTAHOBJIICHHUH
TeHEe31ca MECTOPOXKICHUS,

- ONPENEATh
II0CJIEI0BATENBHOCTD
00pa3oBaHMsl MUHEPAJIOB B PY/IE;

- WHTEpPOPETUPOBATH U
IIPUMEHATH JTaHHbIE UCCIIEIOBAHUN
PYZI B OTpa>kEHHOM CBETE
Baajgerb:

- HaBbIKAMM paboOThl ¢
HOJISIPU3ALUOHHBIM MHMKPOCKOIIOM
OTPaXEHHOTI'O CBETA,

- HaBBIKAMHM  OMHCAHUSA
Pyl TIPH BBITIOJTHEHUW HAYYIHOM
paboTHI.

IIK -8 Hﬂ]{ TIKS.2 3HATh.

Cnocoben Ocywecmensem -knaccudukaum
cocmasnsams  IMANIOHHbIE | OnpeoelieHue, onucvléaem u | CTPyKTyp, TEKCTYp U THIIOB Y/,
KOJLIeKyuu obpaszyos | xapakmepuzyem  00paszysl - 3HaYCHUE
20PHBIX NOPOO, ONPEOesimb | MUHEPAN08, 20PHbIX NOPOO U | MUHEparpapuIecKux
Xapakmepucmuxku  20pHuIX | pyo 06vbekma ucciedosanus | NCCICAOBAHUH MTPH pa3paboTKe
nopoo ¢ yuemom  ux TEXHOJIOTHH IepepadoTKU Py U

MEXHONOSUYECKUX —CBOLICME
U Kame2opuu 2e0102u4ecKoll
CLOHCHOCMU pationa pabom

IIpY IIPOBEICHUNU
reoJoropa3BeJOuHbIX padoT;
YMmerhb:

-OIPENENATh NOCIEA0BATENbHOCTD
00pa3oBaHusi MUHEPAJIOB B PY/JIE;

- ONpeneNaTb  CTPYKTYpsl U
TEKCTYpbl PyA M YyCTaHaBIIMBAaTh
ux CBSI3b C TeHE3UCOM
MECTOPOKICHNUS;

- OIpEeNeNATh pa3Mepbl W THIIBI
BKPaIIeHHOCTH PYAHBIX
MUHEpAJIOB, U WX 3HAUCHHWE IPHU
pa3paboTke TEXHOJIOTUH
nepepaboTKU PYAbL.

Baajern:

- CIIOCOOHOCTBIO  JIHMArHOCTHUKH
MHUHEPAJIOB B OTPAXKEHHOM CBETE

- HaBBIKAMH OIMCaHUS PYABl B
obOpa3iiax M B aHOumMdax Moxa
MHUKPOCKOTIOM.







IV. COILEPXAHHUE U CTPYKTYPA JTUCIIUITJINHBI

O0beM TMCUMILITHHBI COCTABJSACT 4 3a4eTHbIE eqMHMIBI, 144 yaca,

B ToM yucie 0,1 3aueTHOM eqTMHUBI, 4 Yaca HA 3a4€T

W3 HuX peanu3yercs ¢ UCTIOIb30BaHUEM JICKTPOHHOTO OOYUYCHHS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TexHOMOTHH 0 aca
U3 Hux 20 yacoB — mpakTUYeCcKas MOJAroTOBKa

DopMa NIPOMEKYTOUYHOM ATTECTANUN: 324€ET
4.1 CoaepsxkaHue IMCUMILIMHBI, CTPYKTYPHPOBaHHOEe MO TeMaM, € yKa3aHHEeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBEIEHHOr0 HAa HUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Buner yueGHOI paboThI,
S BKJTFOYAsI CAMOCTOSITEIIEHYIO padoTy
§ E 00y4aromuxcsi, MPaKTUYECKYIO MTOATOTOBKY U
Z g TPYJOEMKOCTh DOopMBI TEKYIIETO
I
o S < z (B yacax) KOHTPOJIS
No 5 = z g 5 yCIIEBAEMOCTH;
0 5
i Pasznen nucnuniivHbl/ TEMBI %’ o 9 '8 = ®opma
= S = .
3 8 = % KonraktHas pabora S IPOMEKYTOUHOM
R 2 e MpenoaaBaTess ¢ 00yJarouuMICs 3 £ aTTecTaluu
=
2 0 'Q (no cemecmpam)
= g &
2 2
Jlex| Tpaxrtuueckue o
Koncynpranuu
137051 3aHATHS
Paznen 1. BRBogHbIe MOHSTHS.
Tema 1. Muneparpagus Kak Hayka.
Tema 2. VYcTpoHCTBO  MHOJISPU3ALHOHHOTO
1 MHUKPOCKOIIa OTPaXKEHHOT'O CBETA. 7 6 |0 2 2 0 2| YcTHbIH orpoc
Tema 3. [IpakTuueckoe MIPUMEHEHNE
MUHeparpaguueckux  HUCCIIeJOBaHMA npu
W3YYCHUU PYI.
Pazgen 2. OnTtuyeckue  XapakTEPUCTHKHU .
2 A P p 7 7,1 2 2 2 0,1 3 VYcTHbIl onpoc
PYJIHBIX MUHEPAJIOB.




§ z Bunsl yueOHOM paboTHI,
S Z BKJIIOYasl CAMOCTOSATENIbHYIO padoTy
g g 00yYaromuxcst, IPaKTUYECKYIO MIOATOTOBKY U DopMBI TEKYIIETO
8 % = TPYAOEMKOCTh KOHTPOJIS
Ne 2 § & L% (B yacax) YCIIEBAEMOCTH,
wn Pasnen nucnunivHbl/ TEMBI % o . g o o dopma }
ol 8 | E& § 5| HPOMEXYTOUHOH
RIS e KonrtaktHas pabora S = '8 aTTecTalluu
= IpernoiaBaTess ¢ 00yJarouMMUCs = £ | (no cemecmpam)
S O E
=
Tema 4. OrtpaxarenbHas CHOCOOHOCTH U
SIBJICHHE JIBYOTPaXXCHHS. MUHEPaIbI-3TAIOHBI
OTpayKEHHUS.
Tema 5. LIBeT MuHepanoB B OTPAKEHHOM CBETE
U BHYTPEHHHE pe]IIeKCHI.
Tema 6. TBepmocTb, MarHUTHOCTH M (POPMBI
3épeH MUHEpaJIbHBIX MHJMBHJIOB U arperaTos.
Paznen 3. CTpyKTypbl ¥ TEKCTYPBI pyA
Tema 7. IloHsiTHE CTPYKTYPBI U TEKCTYPBI PYBI.
Tema 8. Knaccupukauuy u pazHOBUAHOCTH
CTPYKTYD PYA.
3 Tema 9. Crpykrypel pacnama TBEpABIX | 7 | 22,1 2 6 6 0,1 10 YcTHbIN onpoc
pacTBOPOB.
Tema 10. Pa3HOBHAHOCTH TEKCTYP PYA.
Tema 11. CBsA3b CTPYKTYp M TEKCTYp PYyI C HX
TCHE3HCOM.
Paznen 4. Tunsl pyn.
4 Tema 12 Ilpuanuner kinaccubukamum | 7 | 18,1 2 4 4 0,1 10 YcTHbIN onpoc
PyA.
Pazgen 5. CamoponHble 3JI€MEHTHI HU
5 WHTEPMETATUINYECKUE COSTUHEHUS. 7| 27,2 4 6 6 0,2 15 YcTHbI# onpoc

Tema 13. MunepaJibl rpymniibl 3050Ta.




% = Bunsl yueOHOM paboTHI,
§ E BKJIIOYasl CAMOCTOSATENIbHYIO padoTy
g g 00y4aromuxcsi, IPaKTUYECKYIO MTOATOTOBKY U DopMBI TEKYIIETO
8 % < TPYAOEMKOCTh KOHTPOJIS
Ne 2 § = L% (B yacax) YCIIEBAEMOCTH,
. /;1 Pasnen nucnunivHbl/ TEMBI % o . g o o dopma }
ol 8 | E& § 5| HPOMEXYTOUHOH
RIS e KonrtaktHas pabora S = '8 aTTecTaluu
= IpernoiaBaTess ¢ 00yJarouMMUCs = £ | (no cemecmpam)
S O E
=
Tema 14. MuHnepansl Tpynmbsl skeje3a-
TUTATUHBI
Tewma 15. I'pynmna nomymeTasmios.
Tewma 16. I'pynna cepsl.
Tewma 17. I'pynna yriepoaa.
Paznen 6. Oxcuppi.
Tema 18. Oxcupl Meu, LIMHKA U aTFOMUHUS.
Tema 19. Okcuppl xenesa.
6 Tema 20. Oxcuapl Xpoma (XpOMIIITHHETUIBI). 7| 27,3 5 8 8 0,3 11 YcTHbI onpoc
Tema 21. I'pynna Bonbsgppamura.
Tema 22. Okcuabl KpeMHHUs, THTaHA, OJIOBA,
Maprasia.
Paznen 7. Cynbduasl u cynbpocomu.
Tema 23. Cynbdust u cynbdocTaHHATHI.
7 Tema 24. Cynbdoconu cepebpa u O6aéknsie | 7 | 31,2 5 8 8 0,2 15 YcTHBIN onpoc
PYIBL.
Hroro yacon 7| 139 |20 36 36 1 68




4.2 TlnaH BHeayTUTOPHOH CAMOCTOSITEIbHOM PadoThl 00yYAKOIIUXCSI 110 JUCIIUIJIMHE

CamocrosiTenpHas paboTa 00yJaronmxcs VuebHo-

METOANYECKOE
OnenouyHoe
Cemectp Hassanue pasznena, TeMbl B 4 a6 Cpoku | Tpy/0eMKOCTb CPCICTEO obecneyeHue
U CAMOCTOATCIBHON PAOOTBL | o ey (qac.) pea CaMOCTOSATEIILHOU

paboThI

Pa3nen 1. BBoaHble MOHATHA. 3akperuieHue JIEKIIMOHHOT O Pasnen V

Tema 1. Muneparpadus xkak Hayka. Marepuaia, pabora C paboueit
Tema 2. VYcCTpoiCTBO MHOJISIPU3ALIMOHHOTO|TUTEPATYPOH, NOBTOPEHUE| 5 MPOTPAMMBI:

6  |MHKpOCKOIa OTPaKEHHOTO CBETA. IEKIMOHHOTO  MaTepuana moj ... .. 3 YcTHBIM onpoc OCHOBHasl
Tema 3. [IpakTuueckoe IpUMEHEHHe|3anucsIM B TeTpasx, p JauTepaTypa,
MUHEparpa@uIecKux  WCCICIOBAHWA  TPHU|TIPE3CHTALUSM, JOTIOJTHUTEIbHAS
W3YYCHUHU PYA. KOHCIIEKTUPOBAHUE JuTepaTtypa
Pazgen 2. OnTuyeckue  XapaKTEPUCTUKHU Pazgen V
PYIHBIX MUHEPAJIOB. 3akperieHue JIEKIMOHHOTO paboueii
Tema 4. OrtpaxaTenbHasi CIOCOOHOCTh U|MaTepHaa, pabora c MIPOTrpaMMBI:
SBJIGHUE JBYOTpa)keHHs. MUHEpalbI-3TalIOHBI|[TUTEPATYPOH, TOBTOPCHAC| 3 OCHOBHasi

6 |oTpaxkeHus. JEKLUMOHHOTO  MaTepuana mo| ... . 3 VYcrHblit onpoc TuTeparypa,
Tema 5. LiBeT MUHEpaIoOB B OTPAKEHHOM CBETE|3aMUCIM B TeTpasx, p JIOTIOJTHUTETbHAS
Y BHYTPEHHHE PEQIICKCHI. MPE3CHTALMSIM, JuTeparypa
Tema 6. TBepaocTh, MarHUTHOCTh U (POPMBI|KOHCTIEKTHPOBAHUE
3¢peH MUHEPATbHBIX UHJIMBHUJIOB U arperaToB
Pazgen 3. CTpyKTyphl U TEKCTYpPHI Py Paznen V
Tema 7. lloHsiTHE CTPYKTYphl M TEKCTYpPhI aboueit

PYKTYP yp 3akperieHue JIEKIITMOHHOTO P
PYIBL pOrpaMMBI:
Marepuana, pabota c
Tema 8. Kmaccudukauuum u pa3HOBUIHOCTH . OCHOBHAasI
JIUTEpaTypou, MMOBTOPEHUE
CTPYKTYp PYA. B teuenue . auTeparypa,

6 N JIEKIIMOHHOTO ~MaTepuajia 1o 5 VYcTHBI onpoc

Tema 9. CrpykTypbl pacnaga TBEPABIX cemecTpa JOTIOTHUTEIbHAS
3aMucsIM B TeTpaasx,

pacTBOpOB. auTeparypa
MPE3CHTALMSIM,

Tema 10. Pa3HOBUIIHOCTH TEKCTYP PYI.
KOHCTIEKTUPOBAHHUE

Tema 11. CBs3b CTPYKTYp U TEKCTYp PYA € UX
TEHE3HCOM.




CamocrosiTenpbHas paboTa 00yJaronuxcst

VYuebHo-

OreHouHoe METOANYECKOE
Cemectp Hazpanue pa3zznena, TeMbl B CaMOCTOSTEbHOM PaBoThi Cpoku | Tpym0eMKOCTB CpencTso obecreueHue }
BBITIIOJIHCHUS (uac.) CaMOCTOSTEIIbHOU
paboTHI
Paznen 4. Tunsi pyn. 3akpernieHue JIEKUMOHHOTO YerHbiil - onpoc, Paznen V
Tema 12. Ilpuanuner kiaccudukanuu|Marepuania, pabora Cc MOJATrOTOBKA paboueii
pya. JIUTEPATypOH, MOBTOpEHHE| noknana 10| MPOrpamMMBbl:
6 JIEKIIMOHHOI'O0 MaTepuajia 1o cemecTpa 3a/IaHHOU TeMe OCHOBHast
3amucsIM B TeTpalsx, JauTepaTypa,
MIPE3CHTALMSM, JOTOJIHUTEIbHAS
KOHCIEKTUPOBAHUE JuTepaTypa
Pazpgen 5. CamoponaHble 3JIEMEHTHI H|3aKperieHue JIEKIIMIOHHOTO VYerHbli  ompoc, Paznen V
MHTEPMETANINYECKUE COEAUHEHHUS. Marepuaia, pabora C HOJIFOTOBKA paboueit
Tema 13. MuHepaiibl Tpynmsl 30J10Ta.  [JIMTEpaTypoil, MTOBTOPEHUE JOKJIa1a 10| MpPOrpaMMBbI:
6 Tema 14. Munepasibl rpynnsl keje3a-|IeKIMOHHOTO Marepuana 1o|B teuenue 3aIaHHOU TeMe OCHOBHast
IJIATUHBI 3aIucsaM B TeTpaasx,| cemecrpa auTeparypa,
Tema 15. I'pynmna nosrymeTamios. MPE3EHTALHAM, JOTIOJTHUTEIbHAS
Tewma 16. I'pynna cepsl. KOHCIIEKTUPOBAHHUE auTeparypa
Tema 17. I'pynna yraepoaa.
Paznen 6. Okcunpl. 3akpernieHue JIEKIIMOHHOT'O YerHell - ompoc, Pazgen V
Tema 18. Oxcuasl Menu, NOWHKAa H|{MaTepuaa, pabora C MOATOTOBKA paboueii
AITFOMUHHUS. JIUTEpaTypoi, MMOBTOPEHUE JOKJIa1a 0| MpOrpaMMBI:
Tema 19. Okcups xernesa. JIEKUMOHHOTO  MaTepuana 1ojp .- 3aJaHHOM TEME OCHOBHAasI
6 Tema 20. Oxkcuabl XpOMa|3anucsam B TeTpaasx, auTeparypa,
(XpOMIITTUHEUTB ). MIpe3eHTalMIM, cemectpa JIOTIOJTHUTENbHAS
Tema 21. I'pynma Bonbgpamura. KOHCIIEKTUPOBAHUE auTeparypa

Tema 22. Oxcuasl KpeMHUs, THUTaHA,
0JIOBa, MapraHia.

10




CamocrosiTenpbHas paboTa 00yJaronuxcst Vue6Ho-
OneHouHOE METOIIECKOE
Cemectp Hazpanue pa3zznena, TeMbl B CaMOCTOSTEbHOM PaBoThi Cpoku | TpynoeMKoCTb CpencTso obecrieyeHne }
BBITIIOJIHCHUS (uac.) CaMOCTOSTEIIbHOU
paboTHI
Paznen 7. Cynbdunst u cynbdoconu.  |3akpericHue JIEKUMOHHOTO YerHbiil - onpoc, Paznen V
Tema 23. Cynbhubt v|Marepuaa, pabora Cc MOJATrOTOBKA paboueii
CyIb()OCTAHHATHI. JIUTEPATYPOH, MOBTOpEHHE| JOKJIa/1a 10| MPOrpaMMBI:
6 Tema 24. Cynbdoconun cepebpa H|ICKIUOHHOTO MaTepuaja Io 5 3aJ]aHHOM TeMe OCHOBHast
ONEKITBIC PYIBL. 3amucsIM B TeTpaasx, cemectpa auTeparypa,
Mpe3eHTalHsIM, JIOTIOJIHUTEIbHAS
KOHCIICKTUPOBAHUE JuTepaTypa
. 25
OO01mast TpPyA0€MKOCTh CAMOCTOSITEIILHOM PabOThI IO TUCITUILIMHE (4ac)
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4.3 ConepixaHue y4ueOHOTro MaTepuasa
Pa3zoen 1. Beoonwvie nonamus.
Tema 1. Muneparpadus kak Hayka. Onpenenenue TepMmuHa «MuHeparpadus». [Ipeanasnadenue
MuHeparpaguueckux ucciaenoBaHuil. CBsi3b MHHeparpauu C MUHEpalorueil M Y4EeHUEM O
MOJIE3HBIX MCKOMAaeMBIX. 3HAYCHHE MUHEparpaduu npu U3y4eHun pyIHBIX MECTOPOKICHUH.
Tema 2. YcTpolicTBO NOJIIPU3aLMOHHOIO MUKPOCKOIIA OTPaXXEHHOIro cBera. ONak-niuIFOMUHATOP.
[Ipemapatel A7  MHUKPOCKONMYECKOTO  HMCCIENOBaHMA: aHIUIM(BI, OpUKETHBIE HUTU(BI
(«3ampeccoBkH»), KOMOMHUpOBaHHble UUIMGBL. [IpUHIMIBI HCCIEAOBAaHMS MUHEpPAIOB B
OTpakKEHHOM CBETE (OTHOCUTENBHOCTh XapAKTEPUCTHK).
Tema 3. [IpakTuueckoe NMpUMEHEHHE MUHEpArpapuIECKUX UCCICIOBAHUN MTPU U3YYeHUH pya. Pob
MUHeparpapuuecKux HCCICIOBAHUNA TPH HW3YUYEHHH BEIIECTBEHHOTO COCTaBa U TEKCTYpHO-
CTPYKTYPHBIX XapaKTEepUCTHK pyAbl. Poib MuHeparpaguueckux Mcciael0BaHui MIPU YCTaHOBICHUU
reHe3MCa MECTOPOXKJICHUS. 3HadeHHE MHUHEeparpaUuecKux HUCCICAOBAaHUM TpU CO3JaHUU
TEXHOJIOTUH nepepaboTKU PYA.
Pa3zoen 2. Onmuueckue xapaxmepucmuKku pyoHblX MUHEPAI08.
Tema 4. OtpaxkaTenbHasi CHOCOOHOCTb U SIBJICHUE ABYOTpaKeHUs. [ pynmbl pyJHBIX MHUHEPAJIOB I10
OTpaXKaTeIbHON CIOCOOHOCTH. MUHEpaNbI-3TaloHbl oTpakeHHss. OCOOEHHOCTH OTpakaTebHOU
CIIOCOOHOCTH M30TPOIHBIX M aHU30TPOIHBIX MUHEpanoB. @opMyia 1ByOTpaxeHHUs.
Tema 5. LIBeT MuHEpaJIOB B OTPAXXEHHOM CBETE U BHYTpeHHHE pediaekchl. OcoOeHHOCTH OKPAaCKU
MUHEPAJIOB B OTpaXEéHHOM cBeTe. CBsA3b OKpacKM MHHEpaja B OTPaXEHHOM CBETE C
OTpaXKaTeIbHON CIIOCOOHOCTHIO. [IposiBieHne BHYTpeHHHX pe(IeKCOB, CBSI3b MX XapaKTEPUCTHUK C
L[BETOM MMHEpaJjia, IPO3pauyHOCThIO U OTPAXKATEIBbHOM CIOCOOHOCTHIO.
Tema 6. TBepaOCTb, MATHUTHOCTH M (POPMBI 3€pEH MUHEPATBHBIX WHAMBHIOB U arperatoB. [lytu
ompenesneHuss TBEpAOCTH MuHepana B aHuUIM@ax. CrocoObl onpeneneHuss MarHUTHOCTH
MUHEPAJIOB.
Pa3zoen 3. Cmpykmypol u mexcmypul pyo
Tema 7. IlonsATHE CTPYKTYpBl M TEKCTYpBl pyAbl. MuHEpalbHbIE WHAMBUILI U MHHEPAIbHBIC
arperatbl. Mopdorese3 MUHEPaJIOB.
Tema 8. Knaccupukaumm M pasHOBUAHOCTH CTPYKTYp pyA. THIBI CTPYKTYp IO CTENEHU
uaMoMoppu3Ma MHUHEpaTbHBIX 3EpeH. 30HaNbHblE M TCEBIOMOpP(HBIE CTPYKTYpbl. CTPYKTYpbI
3aMELIEHUS] U PEJIMKTOBBIE CTPYKTYpbl. OCKOJOYHBIE CTPYKTYphbl. CKpPBITOKpHUCTAINIMYECKHE U
KOJUIOMJIHBIE CTPYKTYPBI.
Tema 9. CtpykTypsl pacnaga TBEpAbIX pacTBOpoB. UTo Takoe pacnaja TBEpIOro pacrsopa? Tenblia
pacriaga M cobupaTenbHas KpucTamauzanus. Bunel pacmagoB mo Hurrmm. MuHepan-xo3suH U
MuHepan-rocTb. [IpoaykTel pacmaga BHYTpU 3EpeH. OMyJbCHUEBUIHBIE HPOAYKTHI pacnaja.
[TnactuHuaThle ¥ pelmérdaTble NOPOAYKTHl  pacmana. YepBeoOpasHble, TUPISHAHBIE U
MHPMEKUTOBUAHBIE ITPOTYKTHI pacnaja. IIpoaykTel pacnana no kpasm 3€peH.
Tema 10. PazHoBHIHOCTH TEKCTYp pyd. Mopdosornyeckue rpymnisl TEKCTYP.
Tema 11. CBsI3b CTPYKTYp U TEKCTYpP PYA € UX reHe3ucoM. ['eHeTnueckue rpymnibl TEKCTYP.
Pa3zoen 4. Tunwi pyo.
Tema 12. [Ipunnuns! knaccudukanuu pya. TUOBL pyA 0 MUHEPATILHOMY COCTaBY U COAEPKAHHUIO
LIEHHOI0 KOMITIOHEHTA. THUIBI pyZ MO pa3MepPy BKPAIUIEHHOCTH PYAHBIX MUHEpaioB. THIBI pyA 1O
BEILIECTBEHHOMY COCTaBy. MUHEpaJIbHBIA COCTaB pyA YEPHBIX METAIOB. MUHEpanbHBIM COCTaB
Py LIBETHBIX METAJIJIOB. MUHEpaIbHBIN COCTaB OKMCIEHHBIX PYA. Pyabl 61aropoiHBIX METaIOB.
Pazoen 5. Camopoonuvie r3niemenmol u UHMEPMEMATNUYECKUE COCOUHEHUSL.
Tema 13. Munepais! Tpynsl 3070Ta.
Tema 14. Munepaibl rpynnsl xKene3a-1iaTHHbI
Tema 15. I'pynna nosymeTasuios.
Tema 16. ['pynna cepsl.
Tema 17. I'pynna yrnepona.
Paszoen 6. Oxcuowi.
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Tema 18. Oxcuabl Meau, IIMHKA U aJTJIOMHAHHS.

Tema 19. Oxcuabl xxenesa.

Tema 20. Oxcujibl Xpoma (XPOMILITTUHETUIBI).

Tema 21. I'pynna Bonbdpamura.

Tema 22. Oxcujibl KpEMHUS, TUTAHA, OJIOBA, MapraHIia.
Pazoen 7. Cynvghuownt u cynvghoconu.

Tema 23. Cynbhuast u cyab(pOCTaHHATHI.

Tema 24. Cynbdoconu cepedpa u OIEKIBIC PYIbL.

4.3.1. TlepeyeHb NPAKTUYECKUX 3aHATHH

Ne | Ne pazpena HaumeHnoBanue TpyaoemkocTh OueHouyHbIe ®dopmupyemble
/" U TeMbI NPaKTHYeCKUX padoT (uac.) cpeacTBa KOMIIETCHIM U
Bceero N3 Hux (MHIUKATOPBI)
YacoB | MpaKTHYeCKas
TMOTOTOBKA
1 2 3 4 5 6 7
1 Pazmen 1. | YcTpoiictBo 2 Yerusiii onpoc | TTK-1, UKk »
Tema 2 MOJIIPU3AIUOHHOTO TTK-8, UK ks »
MHKpPOCKOTIa '
2 Pasmen 2. | OnTuueckue cBoiictea | 4 Yerusiii onpoc | TTK-1, UKk »
Tema 4, 5, | pyaHBIX MHHEPAJIOB TTK-8, /K ks
6 1 ..
3 | Pazmen 3. CTpykTypsl © TeKCTYpHI | 4 VYerasrit onpoc | [IK-1, UKk »
Tema 8. pya IIK-8, U1K pks
4 Paznen 3. CTpyKTYpHI pacmazna | 6 Yerusiii onpoc | TTK-1, UKk 2
Tema 9. TBEPJIBIX PACTBOPOB TTK-8, /K s
5 Paznen 5. CaMoOpo/IHbIC 3JEMEHTHl H | 2 Yerusiii onpoc | TTK-1, UKk »
Temsl 13- | uHTEpMeTaIINYECKHE TK-8, WK 1ks.2
17. COeIMHEHUS )
6 Pasnen 6. OKCHIBI 4 Yerasrii onpoc | TTK-1, MKk, »
o 18- TK-8, UK rs >
7 Paznmen 7. Cynbduasl u cynbdoconu 6 Yerasiii onpoc | TTK-1, UK 2
o B TTK-8, 1/TKcs >
8 Pazpmensr 3- | Onmcanne MuHepaioB B | 8 20 IIuceMmenHast MK-1, UKk 2
7 aHnumde pabota TTK-8, UK iks.2

IIpumep BbINOJIHEHUS THCbMEHHOH PadoThI:

[IpakTrueckas padota o aucnurinae «MwuHeparpadus
Wpanos U.1., rp. 05411-/1b
Onucanne MUHEpAJIOB B aHILIU(E

MuHepanbsl HCCIECIOBAINCH B OTPAKEHHOM CBET€ NPH MOMOILIM MOJISPU3ALUOHHOTO
MHUKPOCKOTIA.

B pesynprate wuccrnegoBaHWii YCTAaHOBIEHO, YTO pYAHBIE MHUHEpalbl B aHIUTH]E
MPEACTABICHBI TPEUMYIIECTBEHHO XaJTbKOIMMPUTOM U OOPHUTOM, B TOJMYHHEHHOM KOJHMYECTBE
MPHUCYTCTBYIOT XaJIbKO3UH, C(paiepuT U TajJeHUT.

Xanvkonupum HaXOIUTCA B TECHOM accoldanuu ¢ OOpHUTOM (PUCYHOK 1-a) cdaneputrom
(pucynok 1-6) wu raneHUTOM. XaJIbKOMHPUT 0Opa3yeT MHOTOYHUCICHHBIE TMPOXKHIKH,
KceHOMOp(HbIe BbIIEICHUS W WX cKoruleHus. Pasmep mnpoxunkoB ot 1 g0 3 mm, pasmep
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000co0aeHHbBIX Boigenenuit oT 0,1 go 3 MM, ckomienus ot 0,5 10 3 MM, a Tak)Ke HAXOIUTCI B BUJC
BKJIFOUEHUH B ITyCTOW MOPOJIE U BhIIeNeHU B OopHuTe pazmepom ot 0,01 1o 0,1 mMm.

o = e T i A

Pucynok 1 — Muxpodororpaduu xanskonuputa (Ccp): a — Beigenenue B 6opaure (Bn), 6 —
BBIJICJICHUE B KBapIle ¢ BKII0YeHHEM canepura (Sp). @parMeHT NOAMPOBaHHOTO HUTHA,
OTpaKEHHBIN CBET, HUKOJH ||

Copanepum c XanbKONHUPHUTOM YacCTO 00pa3yrOT CTPYKTYPHI pacnazia TBEPIOTO pacTBOpa — B
chasiepure BU3YAIHU3UPYIOTCA SMYJbCHOHHBIC BKpAIUIEHUS XaJlbKonHMpuTa (pucyHOK 2). Pasmep
3épen coanepura komebnmercs or 0,05 mo 0,2 MM, pa3sMep SMYJIbCHOHHBIX BKparjIeHUN
xanbkonupura — ot 0,5 MM 10 0,01 mm.

Pucynoxk 2 — Mukpodororpadpuu chaneput (Spl) C sMyIbCHOHHBIMU BBIICICHUSIMA
xanpkonuputa (Ccp): A — B MeX3epHOBOM MPOCTPAHCTBE BMelIarolei nopoasl, b — B
xajgpKonupuTe. PparMeHT NOIMPOBAHHOTO NLTH (A, OTPAKEHHBIN CBET, HUKOJIH ||

bopnum BMecTe ¢ XambKOMUPUTOM (GOPMUPYET MHOTOUYHUCICHHBIE TMPOXKUIKA BO
BMEMIAIOIICH TOpOoJIe, a TaKKe OTMEYAeTCs B BHJE KCCHOMOP(HBIX BBIJACICHUN B aCCOIMAINH C
XaIIbKOIIUPUTOM W XallbKO3MHOM. BOpHUT pa3BHBaeTCs MO XalbKOMUPHUTY U B BHJE BBIICICHUN
HEeTPaBUILHON (DOPMBI, pexe CIUIOMHBIX Macc. Pa3mep Beimenenuii 6opauta uzmensiercs ot 0,01
110 3 MM. DHJIOTEHHBIA OOPHUT 00pa3yeT CTPYKTYPY pacmaia TBEPAOTO PacTBOpa ¢ XaTbKOMHUPUTOM
— B BBIIENEHUAX OOpHHUTA MPOCICKUBAIOTCS JIaMeNu Xalbkomuputa (pucyHok 3). B camom
XaIIbKOIIMPHUTE HAOII0Ial0TCs BhIIeNIeHUs: O0opHHUTA pazMepoM oT 6 Mkm 10 0,1 MM. HacTo mo kpasim
BBIJICJICHUH W B 30HAX TPEUIMHOBATOCTH OOPHUT 3aMeIIaeTcss XaJbKO3MHOM W KOBEUTHHOM

(pucyHok 4, 5).
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Pucynok 3 — Mukpodororpadus TBEpaoro pacrsopa 6opuura (Bn) u xanskonupura (Ccp).
@®parMeHT NoJIMPOBAHHOTO NUTK (DA, OTPAKEHHBIN CBET, HUKOJH ||

= ‘
3,.Cc
\ ‘ , ‘)L.,p 0,07 mm
Pucynok 4 — Mukpodororpaduu 3amemienus 6opauta (Bn) kosemnuaom (CvV). @parment
MOJMPOBAHHOTO UM (A, OTPAKEHHBIN CBET, HUKOJH ||
Xanvko3un pazBuBaeTcs 1Mo OOPHUTY M MPUCYTCTBYET B BHJE BbIICICHUN HEMpaBUIHLHOU

dbopMel (pucyHOK 5). OH 00HApYKEH B €IMHUYHBIX 3€pHAX pazmMepoM okouio 0,05 mwm.

Pucynok 5 — Mukpodororpadus xansko3una (Cct) B cpactanuu ¢ 6opaurom (Bn).
®parMeHT MoJIMPOBAHHOTO UK (DA, OTPAKEHHBIN CBET, HUKOJH ||

Tanenum B acconanmvi C XaJbKOIMUPHUTOM BBIIIOJIHACT MCEK3CPHOBOC MPOCTPAHCTBO

KBapIEBbIX MPOXKUIKOB U BU3YaTU3UPYETCS B BUIE BBIICICHUI HEMPaBUIBLHOU (OPMBI (PUCYHOK
6). Pa3zmep Brimenenuit uamensiercst B quanazone ot 0,1 1o 0,5 mwm.
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Pucynok 6 — Mukpodotorpadus ranenuta (Gn) B cpactanuu ¢ xaabkornuputom (Ccp).
@parMeHT NoJIMPOBAHHOTO NUTH(]A, OTPAKEHHBIN CBET, HUKOJH ||

OdyeHb 4YacTo B BBIACICHUSAX XalNbKONUPUTA M OOpPHHUTA MPUCYTCTBYIOT 000COOIEHUS
mopogoo0pa3yrmux MuHepanoB pazmepom ot 0,05 mo 0,1 MM (pucyHokK 7).
e = e .;_' / ’?‘l;)

= S - S -

Cep. = 0,1 Mm

: =3 .

Pucynok 7 — Muxkpodororpadus 060co0iaeHnit Topog000pa3yroIuX MUHEPAIOB (TEMHO-

cepoe) B cynbduaax menu (6opaut — Bn; xanpkonmuput — Ccp). @parMeHT NOJIUPOBAHHOTO NUTHA,
OTpaKEHHBIN CBET, HUKOJH ||

4.3.2. Tlepeuenb TeM (BONMPOCOB), BBLIHOCMMBIX HAa CAMOCTOMITEJIbHOE HW3y4YeHHUE
CTYJACHTAMM B PaAMKaxX camocTosiTeJbHoil padorsl (CPC)

Ilepeyenn TeM (BONMPOCOB), BHIHOCHMbIX HA CAMOCTOSITEIbHOE U3yUYeHHe CTYAeHTAMH B
pamkax camoctositebHOi padoTsl (CPC)

Tema 3ananue dopmupyemast NAK
IT/n KOMIIETEHIMS
1 Jnarnocrtuueckoe [ToaroroBka k YcTHOMY
TPaBIICHHE MUHEPATOB | onocy o | IK-1, TIK-8 WKk 2
JIUTEPATYPHBIM NIK ks 2
HMCTOYHUKAM
2 MukpoxuMuyekne [TonroroBka K YCTHOMY | [TK-1. [TK-8
; MK k1.2
UCTIBITAHUS OIpocy o
NK ks 2
TUTEPATypPHBIM
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HCTOYHHKaAM

3 [1neHouyHbIE peakuu [ToaroroBka k YcTHOMY
orpocy mo | HK-1, TIK-8 Kk 2
JIUTEPATYPHBIM N1Kpiks 2

HCTOYHHUKaAM

4 Ot6op o06pasnoB Ha | IlogrotoBka K YCTHOMY
HCCJICIOBAaHIE ompocy o
JUTEPATYPHBIM
HCTOYHHUKAM, TK-1, [IK-8 —
OIOCPEI0BaHHOE K
KOHCHEKTUPOBAHUE  TIO T1K8.2
3aJaHHOU TEeMeE n3
JUTEPATYPHBIX

HMCTOYHHKOB

5 MaxkpocKonru4ecKoe [TogroroBka k YcTtHOMY
M3y4YCHHE mTy(QHBIX | ompocy 1o
00pa3LoB pyabl JIUTEPaTypPHBIM

HCTOYHHUKAM, TIK-1, TTK-8 MK

OIIOCPCIOBAHHOC I/II[K
T1K8.2

KOHCHGKTI/IpOBaHI/IC 110
3aJITaHHOU TEME u3
JIUTEpaTypHBIX

HCTOYHHUKOB

6 Odopmnenue [TogroroBka k YcTHOMY
KOJUIEKIIUA 00pas3IoB U

orpocy o
aHuuoB

JUTEPaTypHBIM

HNCTOYHHUKAM, TIK-1. TIK- 8
OIMOCPCAOBAHHOC

K12

N Kiks 2
KOHCIIEKTHPOBAHKUE  TIO

3aJlaHHOU TEeME u3

JUTEPaTypPHBIX

HUCTOYHHUKOB

4.4 MeToanyecKne yKa3aHusl 0 OPraHU3alHN CAMOCTOSITEIbHON PaGoThl CTY/IEHTOB
Bunbr camocTosITeNbHONW pabOTHl CTYAEHTOB, HWCIOJB3YyEeMbIE TIPH HW3YYCHUH
JTUCIUILTUHBL « MuHeparpadus
- HemocpeacTBeHHOE KOHCTIEKTHPOBAHNUE;
- YerHbl foknan (mpe3eHTanus);
- OnocpenoBaHHOE KOHCTIEKTUPOBAHUE.
Henocpeocmeennoe KOHCNeKmuposanue — 3TO 3aliCh B COKpAaIIEHHOM BHUIE CYTH
nHpopMmanuu mo mepe e€ mznoxeHus. [Ipu 3amucu JEeKIUi WK MO XOAy CeMHUHapa dTOT CIoco0

17




OKa3bIBaeTCS €IMHCTBEHHO BO3MOXKHBIM, TAaK KaK M TO, U IPYyroe pa3BOpadrBaeTCs y Bac Ha Tia3ax
u OoJbIlle HE TOBTOPUTCS, BBl MMEETEe BO3MOXKHOCTH HHU 3a0€XaTh B KOHEI[ JIGKIIUW, HH TIO
HECKOJIBKO pa3 «I1epeciIyInBaTh e€.

Joxnao (npesenmayusi) - BHUII CaMOCTOSTEIIBHONW pPaOOThI, HCIIONB3YETCS B YUYEOHBIX H
BHEKJIACCHBIX 3aHATHSX, CIIOCOOCTBYET (POPMHUPOBAHHIO HABBIKOB HCCIIEOBATEILCKOW pPadOTHI,
pacimmpsieT IMO3HABATEIbHBIC WHTEPECHI, MPHUYYACT NPAKTUYCCKH MBICIUTh. [Ipy mOAroToBKE
JIOKJIaJa TI0 33JIaHHOM TeMe CJIeyeT COCTaBUTh IUIaH, M0J00paTh OCHOBHBIC MCTOUHUKH. [Ipexme
BCETO0, CIEAYET TOJIb30BAThCS JIMTEPATypOH, PEKOMEHJIOBAHHON y4eOHOW MporpaMMoii, a 3aTeM
pacIIupUTh CIHCOK HWCTOYHUKOB, BKJIIOYAs W HCIOJB30BaHUE CICIHATIBHBIX JKYpPHAIIOB, TIE
uMeeTcsl HoBelas HayuHasi nHpopMmarus. PaboTas ¢ HCTOYHHKAMH, CIIEyeT CUCTEMAaTU3UPOBATh
MOJIy4YE€HHBIC CBEJICHUS, C/IENIaTh BBIBOJLI U 0000meHus. M3n0keHne MaTeprana B JOKJIa(e HOCHT
MPOOJIEMHO-TEMAaTHUECKUI  XapakTep, IMOKa3bIBAIOTCA pPA3JIMYHbIC TOYKH 3PCHUS, a TaKKe
cOOCTBEHHBIC B3Il Ha mpoOnemy. CojepkaHue JOKIaaa AOKHO ObITh JOrudHBIM. OO0BEM
JOKJIa/1a, KaK MPaBuiIo, OT 5 10 15 MalTMHONMMCHBIX CTPaHHIL.

Kputepun OmeHKM [OKITana: COOTBETCTBHE TeMe;, INIyOMHAa MpopaboTKM MaTepuana;
MPAaBUIBHOCTh U TIOJHOTA WCIOJIb30BAHUS MCTOYHUKOB; BIIQJICHUE TEPMHHOJIOTUEH U KYJIbTYPOH
peun.

Onocpedosannoe KOHCNEKMuposarue - OIOCPEIOBAHHOE KOHCIICKTUPOBAHME HAYWHAKOT
JUIIb TTOCJIe TPOYTCHHS (KENATEeIIbHO - IMEPEUYUTHIBAHMS) BCEr0 TEKCTa O KOHIA TIOCTE TOTO, Kak
OyleT TMOHATEH OOIIMH CMBICT TEKCTAa W €ro BHYTPEHHHE COJCPKATEIbHO-JIOTHYCCKHE
B3anMOCBs3U. CaM Jke€ KOHCIEKT HEOOXOJMMO BECTH HE B TIOPSAKE €ro H3JIOKCHHS, a B
MOCJICIOBATEIIBHOCTH 3TUX B3aMMOCBSI3CH: OHM YacTO HE COBIQJIAIOT, a YSACHUTH CYTh Jieja MOXKHO
TOJBKO B €ro JIOTUYECKOW, a HE PUTOPUYECKON MOCIEN0BATEIbHOCTH. EcrectBenHoO,
JIOTHYECKYIO MOCIIEIOBATEILHOCTh COJICPIKAHUS MOXKHO TOHSTD, JIUIIb JOYUTAB TEKCT 10 KOHIA U
OCO3HaB B IIEJIOM ero cojepkanue. [Ipu takoil paboTe cTaHeT SICHO, YTO B KKIOM MECTE JJIs Bac
CYIIECTBEHHO, 4TO OyJIET 3aBEJOMO IMEPEKPBITO COJCPKAHUEM JPYroro raccaxka, a 4To MOXKHO
BOOOIIe OMyCTHTh. ECTECTBEHHO, 9YTO TMpH TOJOOHOM KOHCICKTUPOBAHWUU  IPHICTCS
KOMIICHCUPOBaTh HAPYIICHWE TIOPSIKA HW3JIOKEHHUS TEKCTa BCSIKOIO pojJa IOMETKaMH,
MEPEKPECTHBIMH CCBUTKAMHU U YTOYHEHHUSAMH. HO B 3TOM HET HHYETO IJIOXOr0, TIOTOMY YTO HMEHHO
MEePEKPECTHBIE CCHUTKU Hanboee MoaHO GUKCUPYIOT BHYTPEHHUE B3aUMOCBSI3H TEMBI.

V.  YYEBHO-METOJMYECKOE U WH®OPMAIIMOHHOE OBECIEYEHME
JUCHUILIMHBI (MOLYJIS)

@) OCHOGHAA Tumepamypa

1. JamaunoB b. b. Muneparpagusi: yuedbHo-meTonndeckoe nocooue / b. b. lamnunos, JI.b.
Jamnuzosa. - Yinan-VYn3: UsnarenscrBo bypsarckoro rocynusepceurera, 2016. - 92 c.

2. berextun A.I'. Kypc munepanoruu: yuebnoe nocodue / nox Hayd. pea. b.1. ITuporosa u
b.b. llIkypckoro. - M.: K1Y, 2010. — 736c.

0) OononHumenvhan 1umepamypa

1. Pamgop II. Pynnble muHepanmsl M uX cpactaHusi. — M.: u3n-Bo MHocTpaHHOM
matepatypsl, 1962. — C. 170-206.

2. bynax A.I'., 3omorapés A.A., KpuBosuueB B.I'. Ctpykrypa, nuzomoppusMm, Gopmysl,
knaccudukanus munepanos. — CI16.: M3a-Bo C.-Ilerep6.yn-ta, 2014. — 133c.

3. U3outko B.M. Texnomornyeckass MuHepanorus u omnenka pyna. - CII6. Hayka, 1997. -
582c.

4. Kpusosuues B.I'. Munepanoruueckuii cinosaps // CII6.: U3a-Bo C.-Ilerep0.yn-ta, 2009.
— 556 c.

5. llaxos ®.H. Tekcrypsl pya. — M.: u3a-Bo Akagemun Hayk CCCP, 1961. — 174 c.

6. Mumin H., Anglin C.D. and Marshal Dan Ore mineral atlas. — Department of Earth
Sciences, Newfoundland, 2004. - 112 p.

18



7. The ore minerals under the microscope: an optical guide / edited by Bernhard Pracejus. -
Amsterdam: Elsevier, 2008. — P. 895.

6) oasznol Oaunbtx, noucKoebsle-cnpasoiHnble u und)opmauuouubte cucmemaol

1. DByxsennble 0003HAYCHHS MMHEPAIOB, MMHEPAIbHBIX AarperaroB M  IIOJE3HBIX
HCKOIMAaeMbIX — TOpHBIX mopoj u MuHepanoB 80128030-6 <0431><043B><043E><043A>.indd
(vsegei.ru);

2. DIIEKTpOHHAS OIpENENUTENbHAas Ta0IHIa MHUHEPAJIOB B OTPAKEHHOM CBETE -
Muneparpadus.py (mineragraphy.ru);

3. Mindat.org - Mines, Minerals and More

4. I'naBHas - Muneparpadus.py (mineragraphy.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE
MOAVYJIA)

JleMOHCTpallMOHHBINA MaTepuail s JICKIMOHHBIX 3aHSATHUM, MYJIbTUMEIUNHBIN MPOEKTOP,
HOYTOYK, 000pY/I0BaHHAS MOJIIPU3ANMOHHBIMU MUKPOCKOIIaMU ayauTopusi Ne 225,

OBECIIEYEHHE JUCIHUIIVINHBI

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OOyueHne BECTCS C UCTOIb30BAaHUEM YaCTHYHO 3JICKTPOHHOTO OOYUEHHS U TUCTAHITHOHHBIX
o0pasoBaTenbHBIX TexHomoruit: OopaszoBatenbHbiil mopran UI'Y educa.isu.ru

VII.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALIUA

[Taciopt GoHAa OLIEHOYHBIX CPEACTB OINpeNeNeT IMepeyeHb (GOPMUPYEMBIX JUCIUIIIMHON
KOMIIETEHIIUM (MHAUKATOPOB UX JAOCTH)KEHMI), COOTHECEHHBIX C pe3yjibTaTaMu OOyueHHUS B BUJIE
XapaKTEPUCTUKH JIECKPUIITOPOB «3HATh», «YMETb», «BiaaeTh» (cM. paszaen Il nacrosmeit PII);
[pOrpaMMy  OLIEHMBAHHMS  KOHTPOJIMPYEMOH  KOMIIETEHIMH  (MHAMKATOPOB  JOCTHIKEHUS
KOMIIETEHIIMH ), COAEPKALYI0 HAMMEHOBaHHME OLIEHOUHBIX MaTepHUajoB Ui 00ecreyeH s TEKYIEero
KOHTpOJII M MpoMexyTodnoi arrectaiuu (Tadnm. VII1), cOOTHECEHHBIX C KOHTPOJIHPYEMBIMH
TeMaMHM W/MIU pa3/ielaMd JUCHMIUIMHBI W IUIAHUPYEMBIMH pe3yibTaTaMH, IOKa3aTeleM M|
KpUTEPUSIMHU OLIEHUBAHUS, a TaKXKE€ XapaKTEPUCTHKY OLEHOYHBIX MaTepHajioB AJisi oOecreyeHus
TEKYLIEro KOHTPOJsS U MPOMEXKYTOUHOW aTTecTalMd M0 JUCLMIIMHE, B TOM YHCJIE OIEHKY
3aIJIaHUPOBAHHBIX PE3YJIbTATOB U MEPEUEHb OIICHOYHBIX MaTEpUajIoB (CPEACTB) U XapaKTEPUCTUKY
KPUTEPHUH UX OLICHUBAHMSL.

VI11.1 IIporpaMma oueHHBAHUSI KOHTPOJUPYEMOil KOMIIeTeHINHU

Tema nnu Kon IInanupyemslil pe3yiabTaT ITokaszarens Kpurepuit HanmeHnoBan
pazzen UH/IMKATO OLICHUBAHMS ue
JUCLIUILINHEI pa oC
KOMIIETEH TK | [TA
11U
HIIK 3HaTh: Bnapeer OtBeuaerHa | YO |3
Pa3;[eﬂ I [IK1.2 - METOJUKY IIPOBEACHUS MarTepuajioMm YCTHBIC
Beonneie Obobwa | muHeparpapuIecKux n 0npochI U3
MTOHSTHS. em u FICCIIEIOBAHMIA TEPMHHOJIOTH | TepeYHst
Pasgen 2. | ecmpykmy | - o6macte mpaxtuueckoro | ¥ M0 TeM?LMZ BONpOCOB
OnTtueckue upyem | IPUMEHEHUS PAIICNOB L, £, | TeKyIen
PUpY P 3 CIeBaeMoCT
XapaKkTepUCT | ponyuenn | MUHEparpauuecKux : ¥
— JTHBIX . Jdaert " 110 TeMaM
py. vie HCCIIEIOBAHUI TPY | poapwibnoe | paszienos 1, 2,
MUHEPAJIOB. | 2epn0cuy | U3y4EHUH PYI; onpeneienue | 3.
Paznen 3.
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CTpyKTYpBI U | eckue - OIITUYECKHE U HOHSITUSIM H
TEKCTYPhI OanHbvle | GUBNYECKUE CBOWCTBA TepMUHAM
pyXx u PYIHBIX MUHEPAJIOB,; pa3fesios.
paxmuue -KJ1accUpUKanum Cnocoben no
. OIITHYECCKHUM
JAMATHOCTHPO
1ol . BaThb
_YMeTL' OCHOBHBIE
- OMPEEISITh MUHEPATBI B | pynupre
OTPAKCHHOM CBCTC; MUHepaIbI B
- WHTEPIPETUPOBATH | OTPAKEHHOM
JTAaHHBIE cBeTe.
MHUHeparpaguaeckoro CriocoGen
aHaimusa npu | ONPEaeTATh
YCTaHOBJEHUHM  reHesuca | MMKPOCTPYKT
MECTOPOKICHNS, ypeIu
MHKPOTEKCTY
- OTIpeeIsATh
MOCIICIOBATEILHOCTh PbI Py
YcranaBiausa
00pa3oBaHKsl MUHEPANIOB B | o
pyAae; nocJie1oBarTelt
- UHTEPHPETUPOBATH U | LHOCTD
MIPUMEHSITh JlaHHBIE | 0Opa3oBaHUsN
HCCIICIOBAHUN Dy B | MHHEpAJIOB.
OTpPaXEHHOM CBETE. Ycranapinsa
€T CBA3b
Baanern: MeExRY
- HaBbIKaMH paboTel ¢ | MHHEPAIOM U
npoueccamu
MOJIIPU3ALMOHHBIM
NPH KOTOPBIX
MHKPOCKOIIOM - OH GBI
OTPaXEHHOTO CBETA; 06pa3oBan.
- HaBbIKAMM  ONMCAHUA | YeranaBinBa
pyAbl TpHU BBIIOJIHEHUH | et
Hay4yHOU paboThI. COOTBETCTBHE
MEKITY
MHUHEpaJIaMu
H THIIAMHU
Py, KOTOpBIE
OHHU
00pa3yioT.
Cunocoben
COCTAaBUTHb
onucaHue
PYAbI IO
pe3yJbTaTam
aHaJIM3a
aHuuiuga B
OTpaKEeHHOM
cBeTe.
Paznen 4. | 1JIK 3HaTh: Baaneer OtBevaer Ha | YO,
Tunel pya. TIKS.2 -KnaccmbMKauI/H/I MaTepHajlIoM YCTHBIE T
Paznen 5. | Ocywec | CTPYKTyp, TEKCTYp H H OnpochI M3
CamoponHsle | mensem | THIIOB PYI; TEPMHHOJIOTH | MEPEHs
3JIEMEHTB M | onpedene | - 3HAUEHHE CHTo TEMAM | BOTIPOCOB
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MHTEpMETaILT
UYEeCKUE
COETUHEHMUSI.
Paznen 6.
OKcugbl.
Paznen 7.
Cynbbunsr u
CyIb(HOCOH.

Hue,
onucwlea
em u
xapaxme
puzyem
obpazywl
MUHepan
08,
20PHbIX
nopoo u
pyo
0bvexma
uccneoos
auus

MUHEparpapuIecKux
HCCIIEN0BAHUM TIPH
pa3paboTKe TEXHOJIOTUU
nepepaboTKU pyA U IpU
MIPOBEJICHUU
r'€0JIOrOpa3BEeJOYHBIX
pabor;

YmMers:

- ONpEEIATh
110CJIEI0BATENBHOCTD
00pa3oBaHMsI MHHEPAJIOB B
pyne,

- OTIPEACTATH CTPYKTYPHI U
TEKCTYpPbl pya u
YCTaHABJIMBATh UX CBA3b C
IeHE3UCOM
MECTOPOKICHHUS;

- ONpEeNensiTh pa3Mepsl U
TUIIBI BKPAIJICHHOCTH
PYIHBIX MHUHEpAJIOB, U UX
3Ha4YeHUe MpHU pa3paboTke
TEXHOJIOTUU TepepadOTKU

pYyZAsl

Baanersb:

- HaBBIKAMM  OITMCAHHUS
pyIbl JUIS
COOTBETCTBYIOIIMX  TJIaB
re0JIOrHYECKUX OTYETOB;
- CIIOCOOHOCTBIO

ANArHOCTUKHU MUHEPAJIOB B
OTPaXEHHOM CBETE

- HaBbLIKAMHM  OIHMCAHUS
pyasl B o0pa3max M B
aHnumdax O
MHUKPOCKOIIOM.

pa3nenosB 4, 5,
6, 7.
Cnocoden
onpeessiTh
onTHYecKue u
duzuveckue
CBOIiCcTBa
MUHEPAJIOB B
aHundge u
HCIOJb3YS
MOJIy4eHHbIe
AaHHbIE JI100
OTHOCHUTH
pazy k
onpeaeséHHo
My
MHUHEPAJTbHO
MYy BHUAY,
Jaudo
ONpoBepraTb
eé
MPHHAJIESKHO
CTh K
KaKOMY-J1100
BUJY.
Cunocoben
rpaMoTHO
BbIOpaTh

[ ERIN@INE
AUATHOCTUKU
NPU MOMOIIH
MPeU3nOHH
bIX METO/I0B.
YcranaBauBa
eT
COOTBETCTBHE
MEXKIY TUIIOM
PyIabI 1
MeCTOPOKIEH
ui ¢ eé
TEXHOJIOTHYeC
KHMH
cBOlicTBaMHU.
Jenaer
MHuKpodoTorp
apun
MHHEPAJIOB H
o011ero Buaa
(¢pparmenToB
aHILIH(OB.
Muxpockonu
YeCcKH
omnpeaeJisieT
pa3Mepsbl
MHHEPAJIOB B
a”HuLIHge

TeKyIei
ycrneBaeMocT
M 110 TeMaM
pa3nenon
45,6,7.
OT1BeuaeT Ha
BOIIPOCHI U3
TEeCTOBBIX
3aJaHuH.
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HCIOJIB3YS
00BEKT-
MHUKPOMETP.

Ipunamete coxpawenus: ¥YO-ycmuuiti onpoc, T-mecm, 3-3auém

VI1I11.2 Tekymuii KOHTPOJIb yCIIeBaeMOCTH

Tekymuid KOHTPOJb YCIEBAEMOCTH — OIICHMBAHHE XOJa OCBOCHUS JJIEMCHTOB
00pa3oBaTeNbHON IPOTPAMMBI TUCIIMILIMHBI B COOTBETCTBHH C HACTOSIIEH pabodell mporpaMMoid, B
TOM YHCIE IMPOBEPKY YPOBHS YCBOCHUs 3HAHWM, YMEHMI, HAaBBIKOB U OTACIIBHBIX 3JIEMEHTOB
KOMIICTEHIIHH, TIOJTYYEHHBIX 00YJaIOIMMHUCS B TIPOIIECCE OCBOCHUS IUCIUILTHHBI.

IIpumepnbwlii cnucok 6onpocos 0is ycmmnozo onpoca no pazoeny 1 (memor 1-3)

1. Yro Takoe muneparpadpus?

2. YeM MHUKPOCKOIT OTPAKEHHOI'O CBETa OTJIMYAETCSI OT MUKPOCKOIIA IPOXOASILEro cBeTa?

3. Urto Takoe omaKk-muTIOMUHATOP?

4. Kak nuarHocTupoBaTh MpO3payHble (HEPYAHbIE) MUHEPAJIBI B OTPAXKEHHOM CBETE U MOXHO
JIM 3TO caenaTh 10CTOBEPHO?

5. Kak Ha3bIBaoTCs M3rOTOBIEHHBIC U3 OOPA3IOB Pyl MpenapaTsl Ui MUKPOCKOMHYECKOTO
HCCJIEIOBaHMSI B OTPAKEHHOM CBeTe?

6. Kak Ha3pIBaloTCs mpenapaTsl Ui UCCIECAOBAHUS B OTPAKEHHOM CBETE, M3TOTOBJICHHBIC U3
npobieHoro marepuana’?

7. B xakoi 06yacT IPUMEHSCTCS

8. Ha 4To BiMsieT Ka4ecTBO U3rOTOBJICHHOTO IIpemapara?

9. WneanpHbIid TpemapaT I MAUHEeparpa@uIeckoro aHaian3a — kakoi oH? KakuMm kauecTBamu
JOJHKEeH 00J1aaTh UaeallbHO U3TOTOBICHHBIN aHId?

10. B kakux ciay4asx [JOMOJHHUTEIbHO K MHUHeparpadUyecKoMy aHalau3y aHIUIH(bBI
AHATM3UPYIOTCS. METOJIOM PacCTPOBOM AJIEKTPOHHONW MUKPOCKOTIUU?

Ilpumepnbwlii cnucok 60npocos 0s ycmuozo onpoca no paszoeny 2 (memot 4-6)

1. [lepeuncnure ONTHYECKUE XAPAKTEPUCTHKU MHUHEPATIOB, KOTOPBIC MCIONB3YIOTCS AN HUX
JMAarHOCTUKHU B OTPa’KEHHOM CBETE.

2. Yro takoe KodpUIMEHT OTpakeHus1? SIBIeHNe IBYOTpa)KEHUS;

3. llBeT MuHepasia U BHyTpEeHHUE pedIIeKChl: MOHATHE U KaK UCHOJIb3YIOTCS MPHU TUAarHOCTUKE
MUHEPAJIOB MHUHEparpauIecKumM MeTogom?

4. I30TpONHOCTh U aHU30TPOITHOCTH MUHEPAJIOB;

5. MuHepanpl-3TaIOHBI [0 OTPa’KaTEIbHON CIIOCOOHOCTH: UTO 3TO TaKoe, 3 TPYIIbl MHHEPAJIOB
10 OTPaXKaTeJIbHOM CIIOCOOHOCTH U MPUMEPBl MUHEPATIOB-3TaIIOHOB;

6. Kakue A0ONONHUTENbHBIE XapaKTEPUCTUKU MHMHEPAJIOB MOKHO MCIOJb30BaTh IS HX
JTMArHOCTUKHU B OTPaKEHHOM CBETE?

7. ®opma 3€peH MUHEPAIIOB U arperaToB: UCIOJb30BAaHUE B JUATHOCTHKE;
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8. [l MUHEpAJIOB KaKOW CUHTOHUWY SIBJICHUE ABYOTpakeHUs u annzotponusi HE xapaktepHsbi?

9. OTHOCUTENBHOCTh XapaKTEPUCTUK MUHEPATOB B OTPAKEHHOM CBETE: MPUHIMII PabOTHI C
MUHepaiaMHu 0eJIoTO U Ceporo LBETA;

10. Kak onTuyecku MposABISETCA HaIW4YMe CIAWHOCTH B MuUHepanax? TpeyrojbHUKH
BBIKpAIlIMBAHUA Y TAJICHUTA: TIPUYMHBI BOSHUKHOBEHUS U 3HaYCHHE ISl €70 JTUArHOCTHKH.

Ilpumepnbwlii cnucok 60npocos 0s ycmuozo onpoca no pazoeny 3 (memot 7-11)

1. IToHsiTHE CTPYKTYPBI PYIbI;

2. [ToHsiTHE TEKCTYPHI PYIbI;

3. Uto Takoe MUHEPAJIbHBIN arperat i MUHEPaIbHbINA UHIUBU?

4. Tunsl CTPYKTYp pyX 1o ¢popme 3EpeH;

5. 3oHanbHas ¥ ICEBAOMOP(PHAsI CTPYKTYPBI;

6. CTpYKTYpbI 3aMEIICHUS] U PETUKTOBBIC;

7. CTpyKTyphl pacrnazia TBEPIbIX PACTBOPOB U KaK UX OTIUYHUTH CTPYKTYp 3aMEIICHHUs, BCeraa
JIM 3TO BO3MOYKHO CJI€JIaTh?

8. CKpBITOKPUCTAJUIMYECKHUE U KOJJIOUTHBIE CTPYKTYPBI;

9. KaraknacTuueckue Uil OCKOJIOYHbBIE CTPYKTYPBI;

10. TTonsATHS MUHEPAT-XO3WH U MPOAYKTHI pacnana. Dopmbl cpacTaHuil.

11. Pa3HOBUAHOCTHU CTPYKTYp pacmaja.

12. Knaccudukanus BaxxHeHIINX TEKCTYp pya 1o Baxpomeesy;

13. CTpyKTyphbl pyl MAarMaTUYECKOT0 T€HEH3HCA;

14.CTpyKTyphI pyn MeTaMop(hUYecKoro, KOHTAaKTOBO-MeTaMopduyeckoro "
THIPOTEPMAIIBHOTO TEHE3HCA;

15. CTpyKTyphbl pyZl KOp BHIBETPUBAHMS U OCAJIOUHOTO T'€HEe3HCa.

Ilpumepnulit cnucok 6onpocoe 011 ycmmnozo onpoca no pazoeny 4 (mema 12)

1. [TpuHIMIIBI KTaccuUKALIIY PY/I;

2. Knaccugukanus pyz 1o KOJIMYeCTBY IEHHBIX KOMIIOHEHTOB;

3. Tunsl pya o MUHEPAIbHOMY COCTaBY;

4. Tunel pyn no coepKaHNIO0 LIEHHOTO KOMIIOHEHTA,

5. Knaccuduxammu pyn I'ocynapcTBeHHOW KOMHMCCHH IO IMOJICUETY 3aMacoB: MOYEMY Ba)KHO
OpPUEHTHPOBATHCS UMEHHO Ha 3TU JOKYMEHTHI?

6. Tunsl pya MO BEMIECTBEHHOMY COCTaBY;

7. Tunsl pyA 1o pa3Mepy BKPaIIEHHOCTH;

8. PyIibl YEpHBIX METAIJIOB;

9. Pynpl IBETHBIX METAJIOB;
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10. Pyzpl 651aropogHBIX METAJIOB.

IlpumepHubwlii cnucox 60npocos 0s1 ycmuozo onpoca no pazoeny 5 (memot 13-17)

1. Yto Takoe caMOpOIHBIC AIEMEHTHI U HHTEPMETAIUTHICCKUE COSTUHCHUS ?

2. Kakue camopoiHbIE 2JIeMEHTBI 00J1a71at0T HauOOJIBIIIECH IIEHHOCTHIO B IToYeMy?

3. DieMeHThI TpYIIbl 30J0Ta: KaKhe BKJIIOYEHBbI B IPyNNy, Kakhe COeIUHEHHUs o0pas3yioT, B
KaKOW CUHTOHUU KPUCTAJUTU3YIOTCS, ONTUYECKUE CBOMCTBA B OTPAXKEHHOM CBETE.

4. DneMeHTBbl TPYHIbI >Keje3a-TUIaTUHBI: KaKue BKIIOYEHBI B TPYNIY, Kakhe COCAMHEHUS
00pa3yIoT, B KAKOM CHHTOHUU KPUCTAJUIU3YIOTCS, ONITUYECKUE CBOMCTBA B OTPAKEHHOM CBETE.

5. DnemMeHThl TPyHIbl OCMUS-PYTEHMs: KaKW€ BKIIOYEHBl B TPYIIly, KAaKHE COEIUHEHUS
00pa3yrT, B KAaKOW CHHTOHHH KPUCTAJUTH3YIOTCS, ONTHUYECKHE CBOWCTBA B OTpaxXEHHOM cBere. B
YEeM COCTOUT UX OTIUYHE OT MJIaTUHOUI0B?

6. I'pynma momxymeTanioB: MBIIIBSIK, CypbMa, BUCMYT: KaKUe COCAUHEHHUs 00pa3yloT, B KaKou
CUHIOHUM KPUCTAJIU3YIOTCS, ONTUYECKHUE CBOMCTBA B OTPAXKEHHOM CBETE;

7. I'pynna ceppl: Kakue€ COEIMHEHUS OO0pa3yloT, B KAaKOH CHHIOHHUU KPHUCTAJIU3YIOTCS,
ONTHUYECKUE CBONCTBA B OTPAXKEHHOM CBETE;

8. I'pynma yriepona: Kakue COeIUHEHHS 00pa3yloT, B KaKOH CHHTOHUU KPHUCTATU3YIOTCH,
ONTUYECKUE CBOMCTBA B OTPAKEHHOM CBETE.

Ilpumepnbwlii cnucox 60npocos 0s ycmuozo onpoca no pazoeny 6 (memot 18-22)

1. Yro Takoe okcuabl? Kakyro posib OHM UrpatoT B MUHEpPAJIOTUN?

2. JIns KaKuX 3J€MEHTOB NEPUOINYECKON CUCTEMBI XapaKTEPHBI COEIMHEHHUS C KUCIOPOIOM?

3. T'eMaTuT: XMMHYECKHIl COCTaB, CHUHTOHHMS, JUATHOCTUYECKUE MPU3HAKA U OINTUYECKUE
CBOMCTBA B OTPAKEHHOM CBETE;

4. VInbMEHUT: XUMHUYECKHI COCTaB, CHHTOHHUS, TUAarHOCTHYECKHUE MPHU3HAKU U ONTHYECKUE
CBONCTBA B OTPaXEHHOM CBETE;

5. MarHeTtur: XMMHYECKUN COCTaB, CUHTOHUS, JUArHOCTMYECKHE MPU3HAKU U ONTUYECKUE
CBOMCTBA B OTPAKEHHOM CBETE;

6. XpoMIINMHUHETUAB: XUMHUYECKHH COCTaB, CHHTOHHS, JTUArHOCTHYCCKHE WPH3HAKU W
ONTHUYECKUE CBOMCTBA B OTPAKEHHOM CBETE;

7. I'pynna Bonb(ppamMuTa: XUMHYECKHA COCTaB, CHHTOHHS, JUArHOCTHMYECKHE MPU3HAKU U
ONITHYECKUE CBONCTBA B OTPAXKEHHOM CBETE;

8. I'emaTuT: XUMHUYECKHA COCTaB, CHHTOHHUSA, TUArHOCTHYECKHE TPHU3HAKH W ONTHYECCKUE
CBOICTBA B OTPaXEHHOM CBETE;

9. KBapn, pyTui, KaCCUTEpPUT: XUMUUECKUI COCTaB, CHHTOHUS, JUArHOCTUYECKUE MPU3HAKU U

ONITHYECKUE CBOMCTBA B OTPAXKEHHOM CBETE;
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10. Kynput, HUHKUT, TUPOJIFO3UT: XUMUYECKUN COCTAaB, CAHTOHUS, TUATHOCTUYECKUE TPU3HAKHU
U OIITUYECKUE CBOMCTBA B OTPAKEHHOM CBETE.

IlpumepHubwlii cnucok 60npocos 0s ycmuozo onpoca no pazoeny 7 (memot 23-24)

1. Yro Takoe cynbduapl? Kakyro poias OHM UTPAIOT B MHHEPAJIOTUH?

2. llouemy cynbbuaHbIE MHHEpAJIbl HMEIOT Takoe OO0JbIIOe 3HAYEHHE [UId PYAHBIX
MECTOPOKIECHUI?

3. Iluput: XUMHUYECKHMH COCTaB, CHUHTOHUS, IUArHOCTHYECKHE MPU3HAKU U ONTUYECKUE
CBOMCTBA B OTPAXKEHHOM CBETE;

4. T'ajleHUT: XMMHMYECKUH COCTaB, CHUHIOHMS, JMATHOCTUYECKUE IPU3HAKA M OINTHUYECKHE
CBOMCTBA B OTPAKEHHOM CBETE;

5. Cdayneput: XUMHUYECKUH COCTaB, CHHTOHUS, JUATHOCTHYCCKHE INPU3HAKH M ONTHYCCKHE
CBOMCTBA B OTPAXKEHHOM CBETE;

6. XanbKONUPUT U OOPHUT: XMMHYECKHH COCTaB, CHHTOHUS, AMATHOCTUYECKUE MPHU3HAKU U
ONTHUYECKUE CBONCTBA B OTPAXKEHHOM CBETE;

7. Cynshunsl u cynbhoconn cepedpa: XUMHYECKHA COCTaB, CHHTOHUS, TUATHOCTHYCCKHE
MIPU3HAKU U ONITUYECKHE CBOMCTBA B OTPAXKEHHOM CBETE;

8. Cynbduanble MUHEpalbl HUKEIS: XUMHYECKHH COCTaB, CHUHTOHHUS, JUArHOCTHYECKUE
MIPU3HAKHU U ONITUYECKHE CBOMCTBA B OTPAKEHHOM CBETE;

9. XanbKO3WH W KOBEJUIMH: XUMUYECKUNU COCTAB, CHHTOHHS, TUArHOCTUYECKHE MPHU3HAKU U
ONTUYECKUE CBOMCTBA B OTPAKEHHOM CBETE;

10. CynbdocTtaHHaThl Xele3a W MEAW: XUMHUYECKUH COCTaB, CUHTOHHUS, NUAarHOCTHYECKHE
IIPU3HAKHU U ONITHYECKHE CBOWCTBA B OTPAKEHHOM CBETE;

11. ApceHOMUPUT U JAEJUIMHTUT: XUMAYECKUN COCTAaB, CHHTOHUS, TUaTrHOCTUYECKUE MTPU3HAKHU U
ONTHUYECKUE CBOMCTBA B OTPAKEHHOM CBETE;

12. MonuOaeHUT: XMMHUYECKHU COCTaB, CHHTOHUS, TUATHOCTUYECKHUE MPU3HAKU M ONTHYECKHE
CBOMCTBA B OTPAKEHHOM CBETE;

13. AHTUMOHHUT: XUMUYECKUM COCTaB, CHHTOHUS, TUATHOCTUYECKUE MPHU3HAKU U ONTHYECKUE
CBOKCTBA B OTPaXEHHOM CBETE;

14. bnekible pyabl: XMMUYECKHI COCTaB, CHHTOHHMSI, TUATHOCTUYECKUE TPU3HAKU U ONITUYECKHE
CBOMCTBA B OTPAKEHHOM CBETE;

15. [MuppoTHH: XUMHYECKUH COCTaB, CHHTOHUS, TUAarHOCTHYECKUE TMPU3HAKA W ONTHYECCKUE

CBOMCTBA B OTPAKEHHOM CBETE.
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Kpurepun onieHuBaHNs YCTHOTO ONpOCa.

Onenka «5» - oTnuuHO. BricTaBnsercs mpu TiyOOKOM YCBOCHHM MAaTepHANIOB pa3Jena:
CTYZIEHT BOCIIPOM3BOAUT y4eOHBIM MaTepuasl JOCTATOYHO IOJHO, YETKO, JAa€T rpaMOTHBIE U
JIOTUYECKH BBICTPOECHHBIE OTBETHI;

OI.[CHKa «4» - Xopomo. BricraBnsercs npu JO0CTATOYHO yETKOM U O0OBEMHOM H3JI0KEHHH
yqe6Horo Marepurajia, HO IIpU HAJIUYHUU HC3HAYUTCIIbHBIX OIJ_II/I6OK, KOTOPBIC CTYACHT MOXKCT
HCIIPABUTH ITPU OTBETEC HA HABOAAIIUE BOIIPOCHI.

Onenka «3» - yAOBIETBOPUTENbHO. BhICTaBigeTcs TP HEUETKOM U HECTPYKTYPUPOBAHHOM
M3JI0KEHUU MaTepualla U MpH HAJIMYUK OIIMOOK B OTBETE, HE UCIPABICHHBIX CTYIECHTOB IIpU
OTBETE Ha HABOJSIIHAE BOIIPOCHI.

OuenHka «2» - HEYIOBICTBOPUTEIHHO. BricTaBisieTcss mpu HE3HAHUHM MaTepuaia, JTOMyIIeHUH
rpyOBIX OMIMOOK IPH OTBETE, OTCYTCTBUHU JIOTUKU B OTBETE 00YUYaIOIIETOCS.

Ilpumep mecmoesozo 3ad0anus

uns’

MHWHOBPHAYKH POCCHUHN
(denepanbHOE rocy1apcTBEHHOE
Or017KeTHOE 00pa3oBaTebHOe
yupe:kaeHue BbicLIero 00pa3oBaHus
«pKyTCKUM rocyjlapCTBEHHbBIN
YHUBEPCUTET»

(@I'BOY BO «UT'Y»)
l'eosiornyeckui paKyabTeT

TECTOBBIE 3AJIAHWA
(o paznenam 1-7)
Tect Nel
TecToBOE KOMITTIEKCHOE 3a/1aHKe AJIsi KOHTPOJIS 3HAHUMN 10 pasaenam 1-7.
HUncempyrkyus:

IIpexne 4eM NPUCTYNUTH K BBINOJHEHHUIO TECTOBOIO 3aJaHUs, BHUMATEIBHO MPOYUTANTE
Borpocel. Ecim Bel 3arpynHseTech OTBETUTh Ha BOIPOC, NMEPEXOIUTE K CIEAYIOLIEMY, HO HE
3a0yJIbT€ BEPHYThCA K IPOMYILIEHHOMY 3a/1aHUIO.

Bpewms BeimonHeHus tecta — 45 MUH.

Kax/1p1if mpaBUIIbHBIN OTBET Ha BOIIPOC OLIEHUBaeTcs B 1 Oa;

1. Muneparpadgus —3T0 HayKa o:
1. W3ydyenuu npo3payHbIX MUHEPAJIOB 0] MUKPOCKOIIOM B IIIH(ax
2. VzydeHnn MarMaTHYeCKUX TOPHBIX TTOPOJT
3. H3ydeHuu Hempo3pauHbIX MUHEPAIOB MO MUKPOCKOIIOM B aHIUIH(axX
4. VI3yueHuu pyAHBIX MUHEPAJIOB B IITy(ax
2. Jloisi mosty4eHust OTPAKEHHOI0 CBeTa UCNOJb3YeTcs:
1. Jlunza Jlazo
2. Onaxk-wuUIIOMHHATOP
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3. Ortpaxarens MatBeeBa
4. Jlunza beprpana
3. Kakoe M3 HUIKemepeYHCJEHHBIX ONTHYECKUX CBOICTB MHUHEPAJIOB HCHOJb3yeTcsl MpPH
HA0JII0JIeHUN B OTPAKEHHOM CBeTe:
1. OrtpaxarenbHasi CIOCOOHOCTb
2. lIBera mHTepdepeHun
3. Tloracanue
4. Tlneoxpousm
4. Kakue U3 HUKeNlepeYHCJIEHHBIX cBOiicTB MuHepaioB HE ucnosb3yercss npu Had/01eHUN
B OTPa:KEHHOM CBeTe:
1. sIBnenue AByoTpaxeHUs
2. AHM30TPOITHOCTb
3. Iser
4. TlceBmoabcopOrust
5. MuHepa-3Taj10H B OTPaKEHHOM cBeTe:
1. XanpKonupuT
2. CaMOpoOaHOE 30JI0TO
3. ApceHonupuT
4. Tanenut
6. Ha yeM ocHOBaHO H3y4YeHHe MUHEPAJIOB B OTPA:KEHHOM cBeTe?
1. Ha npunuune HeoOpaTUMOCTH BTOPUUYHBIX U3MEHEHUI
2. Ha oTHOCHTENBHOCTH XapaKTePUCTUK MUHEPAJIOB
3. Ha Hen3MeHHOCTH XapaKTepHCTUK MUHEPAJIOB
4. Ha U3MEHUMBOCTH XapaKTEPUCTUK MUHEPATIOB
7. Kak Oyayr BbIINIsIIeTh MHHEpPadbl € BBICOKOH OTPAKATEJbHOH CINOCOOHOCTHIO B
OTpa:kéHHOM cBeTe?

1. TyckinpiMu 1 OJIEKIBIMU

2. SIpKUMU U CBETJIBIMU

3. MepuaromyMu 1 Hepo3payHbIMU
4. SApxo-xKENTEIMU

8. /IByoTpakeHue XapaKkTepHO AJIs:
1. Bcex cynbdpumon
2. Bcex okcumoB
3. AHHU30TPOITHBIX MUHEPAJIOB
4. Henpo3pauHbIX MUHEPAJIOB

9. BuyTpeHHuHe pedieKChl MOTYT ObITB Y:

1. Cynwsdunos
2. IIpo3pauHbIX M MOTYNPO3pauHbIX MUHEPAJIOB
3. Henpo3zpauHslx MUHEpaIOB
4. BTOpHUYHBIX MUHEPAJIOB

10. MuHepaJ-3TajI0H B OTPAKEHHOM CBeTe:

1. MuHepainsl IUIATUHOBOM IPYTIITEI

2. Cdanepur
3. Bbopuur
4. MarueTur

Kpurepun oneHuBanus tecra
OTMmeTKa «OTIMYHO» CTAaBUTCS IIPU NpaBUIIbHOM BelnoiHeHnn 81-100 % 3amannii Tecra.
OTMeTKa «XOpOII0» CTaBUTCS NP MPaBUILHOM BbIoJHEHUH 46-80 % 3amaHuil TecTa.
OTMeTKa «yIOBIETBOPUTEIBHO» CTABUTCS NIPU IIPAaBUILHOM BbINIOJHEHUH 21-45 % 3amnanuii TecTa.
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OTMmeTKa «HEYJOBJIETBOPUTEIBHO» CTAaBUTCS IpU INpaBUiIbHOM BelmonHeHuu 20-0 % 3amaHuii
TecTa.

Kurou k Tecty Ne 1
1-3, 2-2, 3-1, 4-4, 5-4, 6-2, 7-2, 8-3, 9-2, 10-2

VII1.3.IIpomekyTouHas aTTecTalus

[To mucuummnuae «MuHeparpagusd nperycMOTPEHBI Clieaylomue (GOpMbl MPOMEKYTOUHON
aTTeCTallUu:

Ounas ¢popma 0OyueHUs 3a4EéT.

VI1I11.3.1. OneHka 3anJJaHMPOBAHHBIX Pe3yJabTATOB MO TUCIHHUILINHE

Ko 1T KOMIIETEHIIUU Kon ouennBaemoro Pe3yabTaThl 00yueHust Iloxazarenn
HHMKATOpa
TIK-1 HJIK ;2 3Haer: JlaeT mpaBUIbHOE
Cnocoben Obobwaem U | - METOJIUKY OIpElEICHUE IIOHATUAM U
AHAAU3UPOBAMYD, cmpykmypupyem MIPOBEACHUSA TEpMUHAM pa3/C/IOB.
CUCMemMamusupoeams, | NOJYYECHHbIE MmuHeparpapuyeckux | MUHCPAJIBL B OTPKCHHOM
0bobwams eeojlocuyecKue HCCIIEIOBAHHUI; cBete.
YcraHaBIuBaeT CBSI3b
2€0102UYeCKYI0 oanmnvie u | - 001acTh
MEKTy MHHEPAJIOM H
ungopmayuio u | pakmuueckue MPaKTUYECKOTO IPONECCAMH IIPH KOTOPBIX
opyeue @axkmuueckue | Mamepuanivl MIPUMEHCHUS O GBLT 06PA30BAL.
mamepuansl MUHEparpaguIecKux Y CTAHABINBACT
UCCIICIOBAHUMN TIPU COOTBETCTBUE MEXKIY
H3Y4YCHUH DY, MHHepaJlaMHU U THIIAMH
- OIITHYECKHUE U Py, KOTOPbIE OHH
(usndeckue cBoiicTBa | 00pasyioT.
PYHBIX MUHEPAIIOB; VBEpEHHO Ha3bIBae€T W
-KinaccuuKaIum Tepeanciier
CTPYKTYD, TEKCTY 1 JIINATHOCTHUYECKUE
. HPU3HAKH 33JJaHHOTO
THUIIOB PY/I;
MHHEpaJIa.
- TUIIBL PY . YcranasnuBaeT CBSI3b
MEXIYy CTPYKTypaMu pyJI
U UX TEHE3HCOM.
YcranasnuBaeT CBSI3b
MEXIYy TEKCTypaMu Pyl U
WX TEHE3UCOM.
HaszpiBaer Tursi pyj,
BBIACISIEMBIC I10
Pa3IMYHBIM KPUTEPHUIM
VYmMmeer: Croco0eH 110 ONTHYECKUM
- onpeneniarTb CBOMCTBaAM
MHHEpPaTBI B | AMarHOCTHPOBAThH
OTPaKEHHOM CBETE; OCHOBHBIC PyAHbBIC
MUHEPAJIBL.
" MHTCPHpCTHpOBATH CHOC§6GH COCTaBUTh
aHHBIE
OMUCAaHHE  PYJbI o
MHUHEparpapuIecKkoro pe3yIETaTAM J—
aHasa IPH | ammmuda B oTpakeHHOM
YCTaHOBJICHUHA CBETE. Cnocoben
TreHe3uca OIIPENENATD
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MECTOPOXKIECHUS;
-OIpeaenaTh
MOCJIEI0BATEILHOCTh
o0Opa3oBaHUs
MHHEPAJIOB B PYIIE;

- HHTEPIPETUPOBATL U
MPUMEHSITh JTaHHBIE
HCCIIEIOBAHUN pPYyI B
OTpaXXEHHOM CBETE.

MHUKPOCTPYKTYPBI u
MHUKPOTEKCTYPHI PYI.
YcranaBnuBaeT
MOCIIE0BATEIIBHOCTh
00pa3oBaHMs MHHEPAJIOB.

Bnaneer:

- HaBbIKAMU palbOTHI C
MOJISIPU3ALMOHHBIM
MHUKPOCKOTIOM
OTPaKEHHOT'O CBETA;

- HaBBIKAMHU OTTUCAHUS
pyabl Ipu
BBINOJHEHUU HAYYHOUI
paboTHI.

Crioco0eH  TOJTrOTOBUTH
MHUKPOCKOIT ¥ TIpenapar K
pabore, YBEPEHHO
MOJIB3YETCsI
MHKPOCKOITOM.
[IpumeHsieT mMoONMy4YeHHbIE
JaHHBbIC Ha npu
HANMCAHUHU Hay4YHOU
paboTHI, JenaeT JOruIHbIe
U YBCPCHHBLIC BBIBOJLI I1O

pe3yibTaTtam
UCCIICIOBAaHUSl  pYyAbl B
OTpaKCHHOM CcBeTe.
Criocoben rpaMOTHO
UCIIOJIB30BaTh

MOJTy4CHHBIC JAHHBIC IS
CBOCH paboTEHI.

IIK -8 HﬂKH[(&Z 3Haer: Crocoben

Cnocoben Ocywecmensem -K1accuuKaIm CIIPOTHO3WPOBATH

cocmaensame onpeoenenue, CTPYKTYp, TEKCTYp U BIIMSIHAC TCKCTYpHO-

IMANOHHbIE onucwléaem u | THIIOB PYI; CTPYKTYPHBIX

KOJleKyuu  00bpasyos | xapaxmepusyem - 3HaUCHUE OCOGEHHOCTEH  pyALI Ha
o0pa3oBaHHE€  CPOCTKOB

2OPHbIX nopoo, | obpasywi MUHeparpapuIecKux ;

o Ipu €€ NU3MECJIILYCHUH.
onpeoenamo MUHepanos, 20pHLIX | UCCIEAOBAHUN TIPH BhiicISeT  MHHCDATHHBIC
Xapaxkmepucmuxu nopoo  u  pyo | pa3paboTke MapareHe3ucHI "
20pHbIX  NOpoO ¢ | obvekma TEXHOJIOTUH npesnonaraer TOUKH
yuemom ux | ucciredosamnus nepepaboTKu pya 1 oT6Opa  TEOJTOTHYECKHX
MEeXHON0SUYECKUX IIPU IPOBEACHUU poo.

CB0UCME U Kame2opuu reosioropazBeouHbx | Criocoben clenarb
2€0102U4ecKoll pabor; NPOTrHO3  PACIOJIOKEHUS
crodcHocmu  pationa Haunbonee OoraTbIx
pabom Y4acTKOB PyIBI u
BBIACINTH MUHEPAJIbI-
HOCHUTCIIN IICHHBIX
KOMIIOHCHTOB.
YmMmeer: CoortHocut
-oNpeaeiiaTh IIOCJICA0BAaTCIIBHOCTD
TOCIIe/I0BATEFHOCT | 00Pa3OBAHHS  MHHEpaoB
06pazoBaHus B Pyl C €€ TCHE3UCOM,
MI/IHepaJIOB B p}’lle, TEM CaMbIM OIIpCACIIAA
HauboJee MepCreKTUBHBIC
-ONpeaesaTh
YYaCTKHU PYAHBIX TCII.
CTPYKTYp®I T o pe3yapTaTaM
TCKCTYpbl — PYL W | yccnenoBanmii B
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yCTaHaBJINBATh 175
CBSI3b C TEHE3UCOM
MECTOPOXKICHHUS;

- OTpENENATh Pa3Mephl
u THITBI
BKpAIJICHHOCTH
PYIHBIX MUHEPAJIOB, U
WX  3HAa4YeHWE TpH
pa3paboTke
TEXHOJIOTHH

nepepaboTKU PyIbL.

KOMIUIEKCE C JPYTUMH
THUTIAMHU aHAIIN30B
MOJy4aeT MpeacTaBICHUE
0 MPOCTPaHCTBEHHOM
pa3MemIeHny PYIHBIX Tell
B mpeenax
MECTOPOKACHUSI.
Omnpenensier pa3mepbl
MHUHEPAIBHBIX 3EpEH WU
arperaToB c
MOCEAYIOLIEN
KJIAaCCU(HUKAINEH PyIbI IO
THATIAaM BKPAIJICHHOCTH B

COOTBETCTBHHU c
metoaukamu I'K3.

Brnaneer: I'pamotHO oTOupaer

- HAaBbIKAMU ONMCAHUS | IPEACTABUTEIbHBIC

pynbl B oOpasmax ¥ B | o0Opa3ubl  pyasl A

aHuudax 1o | UCCIIEI0BAHUM u

MHKPOCKOIIOM; oopMiIeHUS

- HABbIKAMHU ONMCAHUS | KOJUIEKLIUH C Y4ETOM

pyAsl JUISL | HaIpaBJICHUS

COOTBETCTBYIOIIMX UCCIIE0BAHUM,

raB  TEOJOTHYECKUX | HAIpUMeEp,

OTU€TOB XapaKTEPU3yIOLINe
TUIHYHBIE
BKPAIuICHHOCTb, THUI
cpacTaHuit u
MapareHe3suc  pyAaHbIX
MHHEPAJIOB;
CocraBnsier KaTajuor
JUTS KOJIJIEKIIUU
aHnuMdoB u o0pa3LoB
PyX.
Criocoben oopMuThH
ONMCaHWE  pyObl IO
00IIEeTTPUHATHIM
npaBHIaM Ut
COOTBETCTBYIOIIMX  IJIaB
OTYETA.
CoOTHOCUT  pe3yNbTaThl
MUHeparpaduIecKoro

aHaNM3a C TeoJOTHIeCKUM
CTPOCHHEM paiioHa paboT
¢ y4€TOM JaHHBIX O

TEKTOHUYECKUX
CTpYKTypax paiiona,
reoIMHaMHUYECKON
00CTaHOBKE, TUIIAaX MOPOL,
pacrpocTpaHEHHBIX B
paiione pabot u
mporieccax, KOTOpBIE
MPUBENN K ux
(hopMHPOBaHUIO.
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VII1.3.2 OneHoynbie

padoueii nporpaMmMe TUCHHUILIUHBI

Kpurepum ouenku:

MaTepuabl, ol0ecneynBalolue AUATHOCTHKY
copMupOBAHHOCTH KOMIETEeHIUH (WM HWHIAMKATOPOB KOMIIETEHIU), 3asiBJEHHBIX B

OL[GHKa «3AYTECHO>» BBICTABJIACTCA o6yqafomeMyc;1, €CIIM II0JIHOTA 3HAHMI TCOPCTUUCCKOT'O

MaTepuaia cryaeHToMm Baie 50 %, 94To BKIIOUaeT B ceOsi:

- 3HAHUC OCHOBHBIX TCPMUHOB U MOHSITHH Kypca,

- MOCJICAOBATCIIbHOC U3JIOKCHUC MAaTCpHaJIa KypcCa,

- yMeH#e (pOpMYIHPOBATH BHIBOJIBI IO TEME BOTIPOCOB;

- IOCTaTOYHO Pa3BEPHYTHIE OTBETHI HA BOIPOCHI;

- YMCHHC IMOJIb30BATHCA TepMI/IHOJIOFPIeﬁ IIpu OTBCTC HA BOIIPOC.

OHGHKa «HE3AYTECHO0» BbICTABIISICTCA, €CJIU IIOJIHOTA 3HAHHI TCOPECTUUCCKOI'O

KOHTPOJMPYEMOTo MaTepuaia cryaenToM Hioke 50 %:

- HCYAOBJICTBOPUTECIbHOC 3HAHUEC OCHOBHLIX TCPMHWHOB U MMOHATHH Kypca;

- OTCYTCTBHC JIOTUKH U MMOCJICAOBATCIIbHOCTHU B U3JIOKCHUHN MaTCpUajia Kypca,

- HeyMeHHE (DOPMYITHPOBATH OTACIBHBIC BBIBOIBI M 000OIICHHUS IO TEME BOTIPOCOB;

- HCYMCHHEC I10JIb30BATbLCA TepMI/IHOJIOFI/Ieﬁ IIpU OTBCTEC HaA BOIIPOC.

Ouenounvie mamepuanvl 015 RPOMEIHCYMOYHOU ammecmayuu ¢ popme 3auéma.

MaTepI/IaJIbI AJIE  TPOBEACHHUSI TEKYLIECI0 H IMPOMEKYTOYHOI0O KOHTPOJIA 3HAHUH

CTY/I€HTOB:
Kommnerenmmu,
KoHnTtponupyembie TeMbI
Ne Bun xonTpOns KOMITOHEHTBI KOTOPBIX
(pazmensn)
KOHTPOJIUPYIOTCS
1 VCTHBII ompoc Pasnenst 1-7 TK-1, WKk 2
K-8, WK »
MK-1, UK
2 [Tucemennas padora Paznensr 1-7 M2
HK-S! I/II[KHK&Z
3 3auér Paznensr 1-7 K-1, UKk 2
K-8, WK »

OueHo4YHbIE CpeCTBA IJIA POMEXKYTOUYHOM aTTecTanuu B gopme — 3a4eT.

Ilpumepnbwlii nepeuens 60onpocos K 3auémy

1. Muneparpadus — 310...."
Kak HazpiBaeTcst mpudOp AJIs TIOTYYIEHUST OTPaXEHHOTO CBETa B MUKPOCKOTIE?

N

3. Kak Ha3pIBaeTcst mpenapat Uit U3y4eHUs B OTPAKEHHOM CBETE, KOTOPBIN M3rOTaBIMBACTCS

13 WTY(HBIX 00pa3LoB pyabl?

4, HCpC‘-II/ICJ'II/ITC OITUYECKHE CBOMCTRBA PYAHBIX MUHCPAJIOB
5. Kakue AOMOJIHUTCIIBHBIC MPU3HAKW MOT'YT UCIIOJIb30BATHCA I JUATrHOCTUKHU MUHCPAJIOB B

OTPaXEHHOM CBETE
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16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.

44,
45,

Ha gem noctpoeHo ucciieioBaHue MUHEPAIOB B OTPAXKEHHOM CBETE?
Uro Takoe oTpaxarenbHasi CHOCOOHOCTh MHHEPAIOB?

["pymibl MEHEPATOB IO OTPAXKATEIBHON CIIOCOOHOCTH

N30TponHbie U aHU30TPOIIHBIE MUHEPAIBI

. OtpaxkaTenpHasi CIOCOOHOCTb U30TPOITHBIX U AHU30TPOIMHBIX MUHEPAJIOB

. Kakue Munepainbl-3Tanonsl otpaxkeHus Bel 3Haere?

. Okpacka MUHEPAJIOB B OTPAXKEHHOM CBETE

. SIBneHue NByOTpaKeHUs

. IlonsiTHEe BHYTpEeHHUX pedIIeKCOB MUHEpaIa

. Uto Takoe TBEPAOCTH MUHEpAsa U KaK 3TO CBOMCTBO MOKHO UCII0JIB30BATh IIPU €T0

JUarHOCTHKE B OTPakEHHOM cBeTe?

@opMbI 3€pEH U arperaToB MUHEPAIOB KAK JUArHOCTUYECKUN MTPU3HAK
Uto Takoe CTpyKTypa pybi?

Uto Takoe TeKCTypa pyabl?

Uto Takoe MUHEPaAJIbHBIN arperat?

Uto Takoe MUHEPAIbHBIN UHAUBU?

[TonsiTue Mmopdorenesa

[Iporuieccel, mpu KOTOPBIX TPOUCXOIUT 0Opa30BaHUE PYIbI

[Ipomneccrl, pu KOTOPBIX MPOUCXOTUT U3MEHEHHUE PY/Ibl

Bunet ctpyktyp pysl o ¢popme MUHEPaTbHBIX 3EpEH

CTpyKTypbl 3aMEILEHUS U IPUMEPBI

PenukroBas cTpykTypa (IpuMepsI)

OckoJio4Has WM KaTakIacTUYecKasi CTpyKTypa

AdanuroBas ¥ KOJIIOUHAS] CTPYKTYPbI

Uro Takoe pacnan TBEprOro pactsopa? i Kakux pyJ OH XapaKkTepeH?
[TonsiTue coOMpaTeNnbHON KPUCTATITU3AIIH

Onpenenenus MUHepaia-X03siMHa U IPOAYKTOB pacraja

CTpyKTypBl pacmiaaa U UxX pa3HOBUTHOCTH

Urto Takoe KaiiMbl 00pacTaHMsl I MTPOIYKTHI paciiajia, o0pa3yrouecs 1o Kpasm 3Epen?

Pa3HoBUIHOCTH PYAHBIX MUHEPAJIOB, 00PA3yIOIIMXCS P pacnaie TBEPAbIX pacCTBOPOB
PasnoBUIHOCTH TEKCTYp PYA

Knaccmbnxauns[ py,[[ 110 KOJ'II/ILIGCTBy IIECHHBIX KOMIIOHCHTOB 1 MI/IHepaJ'II)HOMy cocmBy
Knaccudukanus pyz no coaep>kaHuio EHHOTO KOMITIOHEHTA U BKPATUIEHHOCTH PYIHBIX
MHUHEpaJoB

Knaccudukanus pya 1no BemecTBEHHOMY COCTaBY

Xenesusie pyabl (TUIIBI, TIaBHBIE PYAHBIE MHHEPAIbI, IPUMEPHI MECTOPOKACHUIA)
MapranieBsie py/sl (THIIBL, TTIaBHBIE PYAHBIE MUHEPAJIbI, TPUMEPHI MECTOPOKICHHIA )
Pynbr xpoma (THIIBL, TTIaBHBIC PYAHBIE MHHEPAIbBI, IPUMEPHI MECTOPOKACHUIA)

Mennble pyabl (TUIIBL, TJIABHBIE PYIHBIE MHHEPAIBI, IPUMEPHI MECTOPOKICHHUIA)
CBHHIIOBO-IIMHKOBBIE PY/bI (TUIIBI, TJIABHBIE PYTHBIE MUHEPAIBI, TPHUMEPHI
MECTOPOKIACHUI)

Pyne1 onoBa u Boib(pama (TUIIBL, TIaBHbBIE PYAHBIE MUHEPAJIbI, IPUMEPBI MECTOPOKIACHUI)

Pynp1 6maropoHpIx MeTauIoB (THIIBI, TIaBHBIE PYAHBIE MHHEPAIBI, IPUMEPHI
MECTOPOKIACHUI)
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Pa3zpadoruuk:

uj‘f - /// K.T'.-M.H., JJOLICHT T. A. Uuknmena

[Iporpamma cocrapiiena B coorBeTcTBUU ¢ TpeboBaHussMu @T'OC BO u yueToM pexoMeHIanui
OIIOII o nampasienuto 05.03.01 I'eonorust u mpodrro MoAToTOBKH «I'€0JIoTHs».

[Iporpamma paccMoTpeHa Ha 3acefaHuu KaQenphl: MONEe3HBIX HCKOMAeMbIX
« 17 » 03 2023 1

[Tpotokon No 6 %7
3aB. kademapoii [ C.A. Cacum

&= )

Hacmoswas npoepamma, ne moowcem Ovimb 60cnpoussedena Hu 6 kaxoi gopme 6e3
npeosapumenbHO20 NUCbMEHHO20 Pa3peuleH s Kapeopvl-paspabomyuxa npospammei.
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