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1. Heau 1 3a7a4M TUCHHUILIHHBI

VYuebHas muctumnbHa b1.B.03 «Munepanorust u npouneccsl MHHEpalooOpa3oBaHUs» OTHOCHTCS K YHCIy ecTe-
CTBEHHOHAYUHBIX IIPEIMETOB.

OCHOBHOIi IeJTbI0 M3Y4YEHUs TUCLIUIUIMHBI SIBISETCS yCBOeHHE (QyHIaMEHTANIbHBIX TEOPETHYECKUX OCHOB MHHEpa-
Joruu ¥ (OPMUPOBAHUE TPENCTABICHUH O (QU3MKO-XUMHYECKUX YCIOBUSIX OOpa3oBaHUs TIaBHBIX T€HETHYECKHX
TUIIOB MHUHEPAJIbHBIX ACCOLUAIINH.

3agauM AUCHUILUINHBL:

1. HayunTh BCHIONB30BaTh COBPEMEHHBIE MTOJI0KEHMS MHUHEPAIOTHH Ha Pa3HBIX 3TallaX OCYIIECTBICHHS U CO-
MPOBOXKACHUS HAYIHO-MCCIIEA0BATEIBECKUX padoT;

2. Hayunts ncnonp3oBaTh QyHIAMEHTAIBHBIE TEOPETHUYECKHE 3HAHUS KaK CIIOCO0 IMoirydeHus (paKTHaecKoit
uH(pOpMALMK ¥ WHCTPYMEHT Ul CO3JaHUs MOAEIEH M MHTEPIPETAlHN Pe3yIbTaTOB HAYYHBIX HCCIIEIOBA-
HUH,

3. OO0yunts mpuéMaM HaONIONEHHS, W3MEpPeHus, cOopa, IOKYMECHTHPOBAaHHA W aHAIH3a TeO0JOTo-

MUHEPAIOTHYECKOM HHPOPMALIUU U MaTepHana;

OO0y4uTh YMCHHIO (HOPMYITHUPOBATH BHIBOJIBI,

OOy4uTh METOIaM MOATOTOBKH MPOO IS IPOBEICHIS AHATUTHYCCKUX UCCIICIOBAHUM;

OOy4uTh HABBIKAM OMHCAHHS MHUHEPATBHBIX 00PA3IOB U COCTABICHHS JOKYMEHTAIIMU C MHTEPIPETANUN U

c(hopMyITHPOBAHHBIMU BBHIBOJIAMU;

7. HayunTth BEIOUpPATH U ONPENENATh ONTUMAIBLHBIC TEXHUICCKUE U XUMUYCCKUE CPECTBA, a TAKKE HEOOXOIU-
Moe nabopartopHoe 000pyIOBaHHEe, MPUMEHIEMbIX MPU MMOCTAHOBKE HAYYHBIX HCCIICAOBAHUI MUHEPATIBHBIX
00BEKTOB;

8. OOy4HuTh YMEHHIO M3y4aTh U HCIOJH30BATh HAYYHO-TEXHHUYECKYIO HH(OPMAIHIO, MPUMEHATh OTCYESCTBEH-
HbII U 3apyOEIKHBIN OMBIT [IPU BBIMOIHEHUH 33134 HAyYHO-UCCIIeI0BATEIbCKOM pabOTHI.

I

2. Mecto aucuumiunsl B crpykrype OITIOITI BO

VYuebnas mucuumumHa 51.B.03 «Musepanorus u mporecchl MUHEpaIoo0pa3oBaHUs» OTHOCUTCA K 4acTH, GpopMu-
pyeMoii yyacTHUKaMH 00pa30BaTeNbHBIX OTHOLICHUH, H IPOBOAUTCS B IEPBOM M BTOPOM CEMECTpax Ui CTYICHTOB
MEpPBOTo rojia 00y4eHHsI.

W3ydyenue naHHOW MUCHUILIMHBI 0a3sHpyeTcs Ha 3HAHUAX, YMEHHSX M HaBbIKax, COOPMHPOBAHHBIX CIIEIYIOLIMMHU
NPEeANIECTBYIOIMMHY JUCIMIUIMHAMY TIPH OCBOCHUM 0aKajlaBPCKOI MpOrpaMMbl WM NPOTPaMMbl CIIEHHAINTETA!
xuMus, pusuka, o0Ias reosIor s, Kpuctauiorpadus.

[Mpucrynas kK OCBOCHHIO JAWUCUMIUIMHBI «MUHEPANOrusi U MPOLIECCHl MUHEPAI000pa3oBaHus», CTYACHT JOJDKEH B
npenenax 0akanraBpCKOH MPOrpaMMBbI HITH IPOTPaMMBI CTIEIHATIUTETa

3Hamy:

1. 0 poJH U MecTe (PU3UKH, XUMHH, T€OJIOTHH U KPUCTA/UIOrpadun B COBPEMEHHOI HayyHO!H KapTHHE MHPa;

2. (hm3HUecKyIo CyIHOCTh HaOJII0JaeMbIX BO BeeneHHOH siBIIeHMH;

3. OCHOBoOIOJIaraoImue Gpusndeckne, XMMUIECKHE, TeOJOrHYecKre M KpHcTamiorpaduueckiue MOHATHS, 3a-
KOHOMEPHOCTH, 3aKOHBI U TEOPHH;

4, OCHOBHYIO (DM3HMYECKYI0, XUMHUECKYI0, I'€OJOTMYECKYI0 W KpPUCTAIOrpadUuecKyl0 TEPMHHOJIOTHIO U
CUMBOJIHKY;
ymembo:

1. CaMOCTOSITENIFHO OINPEJIENSATh LIEIH, COCTABISITh U KOPPEKTUPOBATh IJIaHbI CBOEH YueOHOIl NesTeIbHOCTH;

2. OCYILECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH CBOIO YUEOHYIO JIESITEIbHOCTD;

3. UCIIOJIB30BaTh PECYpChbl M BBIOMpATh CTPAaTErWW Ul JOCTIDKCHHS ITOCTABJICHHBIX IIeJied W pean3aluu
IUIAHOB CBOEH y4eOHON AeATeNbHOCTH;

4. MPOJYKTHBHO OOLIATHCS M B3aMMOJEHCTBOBATH B MPOIECCE C YYACTHHUKAMH COBMECTHOH ydeOHOI nes-
TEJILHOCTH, YYNTHIBATh MO3UINHU JPYTUX YYAaCTHUKOB Y4E€OHOH NEesTeNbHOCTH; IUIUIOMATHYHO pa3periaTh
KOH(JIHKTHI;

5. UCIIOJIB30BaTh CpPeACTBAa MH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHUI B pPEIIEHMH KOTHUTHB-
HBIX, KOMMYHUKaTUBHBIX M OPTaHU3AlMOHHBIX 33/1a4 C COOJIO/IeHHEeM TpeOOBaHUN SPrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECypCOCOepEeKeHH s, IPABOBBIX W ITHYECKHX HOPM, HOPM HH(GOPMAIMOHHOM
0€e301acHOCTH;

6. aHAJIM3UPOBATh, OIICHUBATb, IPOBEPSITh HA JOCTOBEPHOCTh U 0000IIATh TEOPETHYECKYIO HAYYHYIO HH(OP-
Maluio,

7. MCCIIeIOBATh M aHAIM3UPOBATh Pa3HOOOpa3Hble (U3UUECKUE, XMMUYECKUE M T'€0JIOTUYECKUE SBICHHUS U
CBOWCTBa 0OBEKTOB, OOBSICHATH IPUHIUIIBI PAOOTHI M XapaKTEePUCTUKH IPUOOPOB U yCTPOMHCTB;

8. BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUsI OCHOBOIIOJIATAIONINX (PU3NYECKUX, XHMHUUECKUX U T€0JIOTHUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, NMPOBEPSTH UX SKCIIEPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIHPYS LENb UC-
CIICZIOBAHMUS;

9. o0OpabaTbIBaTh pe3yabTaThl M3MEPEHHUH, OMHCHIBATh, aHAIM3UPOBATh W OLIEHWBATHh JOCTOBEPHOCTH IOJY-

YCHHOI'0 pe3yJibTaTa, 06Hapy)KI/IBaTI: 3aBUCUMOCTb MECKIY (1)I/I3I/ILIGCKI/IMI/I, XUMHUYCCKUMH, KpUCTAJJIOTrpa-
q)H‘IeCKI/IMI/I BCIMYHUHAMU, 00BACHATH TIOJIYYCHHBIC PE3YJIBTATHI U JI€JIaTh BBIBO/IbBI;



10.  pemarp pu3HUECKHE, XUMUYCCKUE, TCOJOTHICCKUE M KpUCTAIIOrpaHuecKue 3a1aum;

11. npuMeHATH MOJyYCHHbIC 3HAHUS I OOBSICHEHUS YCIOBHI MPOTEKaHHs (PU3MUECKU X, XUMUUECKUX H Ie0-
JIOTHYECKHX SIBIICHUH B IPUPOJE;

12.  nporHO3WpOBAThH, AHATM3UPOBATH U OLIEHHBATH MOCIEACTBHUSI OBITOBOW U MPOU3BOJICTBEHHOW JesITEIbHO-
CTH YeJIOBEKa, CBA3aHHON C (U3NYECKUMH, XMMHUYECKUMHU M T'€OJIOTHYECKUMH MPOLECCAMHU, C MO3HIHUT
JKOJIOTHYECKOH OE30MacHOCTH.
énadembs:

1. HABBIKAMU TIO3HABATEIBHOM, Y4eOHO-HCCICIOBATEIBCKON U MPOCKTHOMN ICATEIbHOCTH, HABBIKAMU pa3pe-
HICHUS TPOOJIEM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY MOUCKY METOIOB PEUICHHS MPaKTHYe-
CKHX 337124, IPUMCHCHHIO Pa3IUYHBIX METOJIOB MIO3HAHUS;

2. HABBIKAMH CaMOCTOSTECIbHON HH()OPMAIIMOHHO-T03HABATEIBHON ACSITEIbHOCTHU, MOMy4CHUS HEOOX0TUMON
HHGOPMAIIUU U3 CIIOBapel pa3HBIX THUIIOB, YMCHUEC OPUCHTHUPOBATHCS B PA3IUYHBIX MCTOYHUKAX WHGOP-
Mallii, KPUTHYECKU OLCHUBATh M WHTEPIPETHPOBATH HH()OPMAIIHIO, OIYYaeMYI0 U3 Pa3JIMYHBIX HCTO Y-

HHKOB;

3. S3BIKOBBIMH CPEJICTBAMU — YMEHHE SICHO, JIOTHYHO M TOYHO H3J1araTb CBOIO TOUKY 3PEHHS, HCIOIb30BAThH
aJIeKBAaTHBIE SI3BIKOBBIC CPECTBA;

4, HaBBIKAMH T03HABaTEIbHON pe(dIeKcHn KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHH M MBICIUTEIBHBIX IPO-

IECCOB, UX PEIYIBTATOB U OCHOBaHHﬁ, TpaHHUI] CBOCTO 3HAHUA W HE3HAHHWS, HOBBIX ITO3HABATCIBHBIX 3a1av1
" CPEACTB UX NOCTUKCHUS.

5. HaBBIKaMU 0e30macHoil paboThl BO BpeMs MPOEKTHO-UCCIIEAOBATEIbCKONW W 3KCIIEPUMEHTAIBLHOM JesITeNb-
HOCTH, IIPU UCIOJIB30BAaHUH JJaOOPATOPHOTO 000PYTOBaHUS

6. OCHOBHBIMU ME€TOJaMH HAYYHOI'O MO3HAHUA, HUCIIOJIB3YyEMBIMU B (1)I/I3I/IKC, XUMUH, TC€OJIOTUH, KPUCTAJIIO-
rpaduu: HabIIOJeHUE, ONUCAHNE, HU3MEPEHHE, SKCIIEPUMECHT;

7. METOJJaMH CaMOCTOSITEIEHOTO IUIAHUPOBAHUS U NPOBEACHNUS QU3NUECKUX U XUMUYSCKUX SKCIEPHUMEHTOB C

coOJII0IcHHEM TIPaBHII O€30TTacHON PabOTHI C BELIECTBAMH U J1aOOPATOPHBIM 000PYI0OBAHHEM;
[Nony4eHHbIe B paMKax M3Yy4eHHS TUCHUILIHHBI « MUHEPATIOTrus U MPOLECChl MUHEPATI000pa30BaHUsy MPUOOPETEH-
HbIC 3HAHUS, YMEHHS, HABBIKM U OTBIT HEOOXOIUMBI /11 OCBOCHUS MOCIEAYIOINX TUCIUIUIMH TaKuX Kak: «OnTu-
YyecKask MUKPOCKOIHUS TIOPOJ U pya», «['eoXuMus MporeccoB pyaoodpa3oBanusmy, «['€OXUMHS CEAUMEHTOICHE3a»
«['e0XUMHUST MArMaTHYECKUX U METaMOppHUUIecKuX mporeccoBy» «30TomHas reojorus u reoxpoHonorus» «uTep-
HpeTaHI/Iﬂ TCOXUMUNYCCKUX OdAaHHBIX)» «HeTponorm[» ((MeTOI[I)I (1)I/I3I/IKO-XI/IMI/I'~ICCKOFO MOILCHI/IpOBaHI/IH B HayKax 0o
3emitey.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHUS JUCHUIIMHBI

Iponece m3yuenns aucrmminasl 51.B.03 «MuHepanorus u mpormeccsl MHHEpaaooOpa30BaHUs» HalpaBlieH Ha
(opMHpOBaHHE y CTYAEHTA CIEIYIOIMINX KOMIICTEHINH (3IEMEHTOB CIEAYIOINX KOMIETECHINH) B COOTBETCTBHH C
®I'0OC BO no nanpasienuto noarorosku 05.04.01 I'eonorus:

3.1. IlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs] MO IMCHHUIIMHE, COOTHECEHHBIX C
MHIMKATOPAMH I0CTHKEHHUS KOMIIeTeH M

Pe3ysabTaThl 00yYeHHs
HNHankaTopsl 10cTH-

Komnerenuus (necKpUNTOPHI MHANKATOPOB J0CTHKEHUS] KOMIETEHIMI U UX
JKeHHUsI KOMMEeTeHIHH
MH/IEKCHI)
IIK-1  Coocoben | M-1nk1 Hcnomb3yeT | 3HaTh:
HCTIONB30BaTh coBpeMeHHBIe  Tono- | 3-1 mosokeHne MHHEPANIOTHH B COBPEMEHHOW HayYHOW KapTHHE
(hyHIaMEHTaJIbHBIE | JKEHUS bynnamen- | Mupa;
TEOPETUUYECKUE TANBHBIX ~ Teoyiorude- | 3-2 ponp MUHEpaJoruu B GOPMHUPOBAHUU KPYro3opa u QyHKIIHO-
3HaHHS NpU pelle- | CKUX AMCLHUIUIMH Ha | HAJIbHOW TpaMOTHOCTH YEJOBEKAa HpPHU PELIEHUU NPAKTHYECKUX
HUU HAay4YHO- | pasHBIX »JTamax ocy- | 3a7ad I Pa3BUTHS MHHEPAIHHO-CHIPEEBON 0a3bl.
HCCIIEIOBATENIbCKUX | LIECTBJIEHUS M CONPO- | YMeTh:
3aJad B 00JAacTH | BOXKACHUS Hay4YHO- | ¥Y-1 mpuUMeHSTHh MOJyYCHHBIC 3HAHUS IS OOBSICHEHHUS YCIOBHMA
T'€0JIOTUH HCCIIEI0BATEIBCKUX MPOTEKAaHUS MUHEPATO00pa3yIoUINX MPOLECCOB B MPUPOAE AJSA
pabor MPUHATHASA TPAKTHYECKUX PENICHWH Ha Pa3HBIX dTamax OCYIIeCTB-
JICHWUS U COIPOBOXK/ICHHUS HAyYHO-MCCIE0BATEIbCKUX padoT;
Baagers:
B-1 ocHOBOMONIATAOIIUMH TOHATHSIMH MHHEPAJIOTHH;
B-2n-1-nk1 MUHEPAJIOTrHYECKOH TEPMHUHOJIOTHEH M CHMBOJIHMKOMN
HU-2nk1  Bocnpunu- | 3narh:
MaeT (¢yHAaMeHTanb- | 3-1 Hamboiee pacnpocTpaHEHHBIE MUHEPAIEHBIC BUIBI, OCOOCHHO-
HBIE  TEOPETHUYECKHE | CTH UX XHMHUYECKOTO COCTaBa, KPUCTAIUIMICCKUX CTPYKTYp, QU3U-
3HaHUSI KaK CII0COO | YECKHMX CBOMCTB, MPOHMCXOXKICHHE U 00JIACTH IPUMCHCHUS;
MONy4YeHUsT (akThde- | YMeTh:

cKkoil mH(popManuu

¥Y-1 onpenensite Hanbojiee pacHpoCTpaHEHHbBIE MOPOA00Opa3ylo-
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UHCTPYMEHT sl CO-

e U pyaHblCe MUHEPAJIbI;

3maHus  Mozened M | Y-2 chopMupoBaTh COOCTBEHHYIO IO3UIMIO IO OTHOIICHHIO K
UHTEpIpeTalMu  pe- | GakTuueckoil MHGOpPMALUH, NOTYy4aeMOH W3 pPa3HBIX HCTOYHU-
3yIbTAaTOB  HAyYHBIX | KOB, B TOM YHCIE ¥ U3 PE3yJIbTaTOB HAYYHBIX UCCIICIOBaHUI;
HCCIEIOBAaHUI Baangern:
B-1 meromamu ompeneneHuss (PU3WYECKUX CBOHCTB MUHEPAIIOB H
HaBBIKAMH JHATHOCTUKH MUHEPAJIOB 110 BHEIIHHM MaKpOCKOIINYe-
CKUM CBOICTBaM JUIS CO3JaHHs MOJENEH M WHTEpHpeTalu pe-
3yJIbTaTOB HayYHBIX HCCIICOBAHUM;
IIK-2  Crnocoben | HA-1nk2  IIpoBogur | 3uark:
OCYyLIECTBIISITH cOOp | 0TOOp, omnmcanue, 10- | 3-1 OCHOBBI OIMMCATENBHON M TEHETHYECKOW MUHEPAJIOTHH,
W aHalM3 TeoJIOTH- | KYMEHTHPOBaHHE U | 3-2 CTPYKTYpHO-XMMHUECKYIO CHCTEMAaTHKy MUHEPAJIOB;

yeckod uHpopMa-
MM U MaTepuana, a
TaKKe MPOBOIUTH
UX JTOKYMEHTHpPO-
BaHHUE

aHaJIu3 T'e0JIOTHYECKOM
uHdopmManuu M Mare-
puana

3-3 OCHOBHBIE MHUHEpAIbHBIC aCCOLUMALMH PA3IMYHBIX T€HETHYe-
CKHUX TUIIOB

Ymersn:

¥Y-1 o6pabaTrIBaTh pe3yIbTATH H3MEPEHUH;

V-2 o0HapyXHBaTh 3aBHUCHMOCTh MEXAY (PU3NIECKIMH CBOIi-
CTBaMM MHHEPAJIOB U HX KOHCTHTYIUEH;

Y-3 00BSICHATH MOJy4CHHBIE PE3YIBTATHI, AE€TATh BBIBOIBI
Baanersn:

B-1 ocHOBHBIMH METOJJaMH HAaYYHOI'0 NO3HaHHA, UCIIOJIb3YCMbI-
MU B MUHEpaJIOTHH: HaOlIo/IeHHe, ONicanue, u3MepeHue, dKcre-
PHUMEHT

N/A-2nk-2 Beimonuser
HEOOXOIUMBIE TPOLIe-
JIypbl MO TOATOTOBKE
npo0 s TIPOBEICHUS
AHATUTHYECKUX  HC-
clIEIOBaHUN

3HaTh:

3-1 MeToaB! MOATOTOBKM NMPOO M MMHEPAJOTMYECKHX MpernapaToB
JUIA IPOBEICHHSI aHAINTHYECKUX HCCIIeI0BaHUMN

Ymersn:

Y-1 npuMeHATh pa3IUIHBIC METOMABI CENapHPOBAHMS MUHEPAIOTH-
YECKUX MPOO ¢ MOMOLIBIO THKEIBIX JKHIKOCTEH, HIEKTPOMAarHuT-
HBIX ¥ MarHUTHBIX YCTPOHCTB

Baanersn:

B-1 mMeTomamMH H3rOTOBJIICHHS MpENaparoB (MOHOMHHEpPAIBHBIX
(dhpakimit) I HCCIICTOBAHUS

NK-3  Crnocoben
BBIOMpATh U OIIpe-
ACIITh OITHUMAJIb-
HBbIC TEXHHUYCCKUEC
cpenctsa M HEO0-
X0JIuMoe 000pyJI0-
BaHUEC MPH TIOCTa-
HOBKE HAYJIHBIX
HCCJIEIOBAaHUM,

MOJTOTaBINBATE U
MPOBOJUTE  HICCIIE-
JTIOBAHUS, DKCICPH-
MEHTBI, HabroIe-
HUS, U3MEpEHUS,
COCTaBJIATH ux
OIIMCAHHUEC, BBIIIOJI-
HATb UX MHTEpIpE-
Tauo " HopMyITH-
POBAaTh BHIBOJIBI

NI-1nk-3 Beibupaer u
orpezenser OMTH-
MaJIbHbIC TCXHUHYCCKHEC
CpeacTBa M HeoOXxonu-
Moe obopynoBaHue
npu IIOCTaHOBKE n
MPOBEICHUH HAYIHBIX

3HaTh:

3-1 OCHOBHBIC COBPEMCHHBIC JTa0OPATOPHBIC METOMBI HCCIICAOBA-
HUI MUHEPAJIOB U UX arperaTtoB

Ymers:

Y-1 BEIOpaTh ONTHUMAIBHYIO CXEMY MCCIEIOBAaHUS M HEOOXOAUMOe
000pyI0BaHUE NIPH UCCIICAOBAHINH MUHEPAJIOB U X arperaToB
Baagersn:

HCCITe TOBAHMH wii | B-1 yMeHHAME BBIIBUTATH THIIOTE3HI HA OCHOBE 3HAHMH O cocTa-

9KCIIEPUMEHTA BE, CTPOEHHH KPUCTAIUTHYECKOTO BEIIECTBA M OCHOBHBIX (pH3Hve-
CKUX 3aKOHAx, MPOBEPATH X IKCIEPUMEHTAIBLHO, (OPMYIHPYS
11eJIb HCCIIEIOBAHMS

HU-2nk-3 Ilogroras- | 3mark:

JUBACT MW MPOBOJUT
HCCIICIOBAHUS, DKCIIe-
pUMEHTHI,  Halmroxe-
HUS, HM3MEPEHHs, CO-
CTaBJISICT UX OIMHMCAHHUC,
BBITIOJIHACT WX HHTEP-
nperanuro 1 Gopmy-
JIMPYET BBIBOJIBI

3-1 npaBuia TEXHUKH OE30MACHOCTH IMPH MPOBEACHUU HCCIIEIO-
BAaHUU U 3KCIIEPUMEHTOB

Ymers:

¥Y-1 npuMeHsTh XUMUYECKHE PEaKTUBBI U JJabopaTopHOe 000pyo-
BaHUE JJI UCCIIEIOBAaHUS MUHEPAIOB COBPEMEHHBIMH aHAJINTUYE-
CKHMH METOJIaMU;

¥Y-2 BecTn HaOIMIOCHUS 32 SKCIIEPHAMEHTOM

Baanern:

B-1 MeTonamMu caMOCTOSATEIBHOTO IIAHUPOBAHUS M MPOBEICHUS
JKCIIEPUMEHTOB M HCCJCIOBAaHUI C COONIOJCHHEM MpaBmiI 0Oe3-
OTacHOM paboTHI C BEUIECTBAMH U JTAOOPATOPHBIM 000PYIOBaHH-
€eM;

B-2 HaBBIKOM ONMHUCAHMS, aHAIM3a M OLEHKH TOCTOBEPHOCTH IIO-
Jy4EeHHOTO Pe3yIbTaTa;

InK-4 Criocoben
I/I3yanI) U HUCIIOJIb-
30BaTh Hay4HO-

WN-1nks Hcmomssyer
y4ebHyl0,  CIpaBOdY-
HYI0, NEPUOHIECKYIO,

3HaTh:
3-1 OCHOBHYIO U JIOTIOJIHUTEIBHYIO Y4€OHYIO, CIIPaBOYHYIO, TIEpH-
oJIMuecKyto, (GOHIOBYIO JHTEpaTypy U HHGOPMAIMOHHBIE PECYPCHI
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TEXHUYECKYI0 MHH-
dbopmammro,  TpH-
MCHSTb orede-
CTBEHHBI M 3apy-
OC)KHBIH OMBIT TpH
BBINIOJTHEHUN 337134
Hay4JHO-

HCCJIEI0BATEIIbCKOI
padoThI

(¢oHmOBYIO JNHTEpaTy-
py u uWHPOpPMAIMOH-
HBIE peCypchl IeoJo-
THYECKOT0, T'€OXUMH-
YEeCKOTO M IKOJIOTHYe-
cKoro mpodwiIs TpH
BBIIIOJIHEHUH HAay4YHO-
UCCIIeI0BATEIbCKUX
pabot

MUHEPAJIOTUYECKOr0  NpOo(uiasl TpPU  BBIIOJIHCHHM  HAYYHO-
HCCIIeTOBATENLCKUX padoT
Ymern:

¥Y-1 ncrionp30BaTh B PEUCBOI NMPaKTUKE MOHATHITHBIN MHHEPAIIO-
THYECKUH amnmapar Mpy CO3/JaHUM YCTHBIX U MMCbMEHHBIX paboT
Baanernb:

B-1 OCHOBHBIMH CTHIMCTHYECKHMH pECypcaMd MOHSITHHHOTO
MUHEPAJIOTHYECKOT0 ammnapara, OCHOBHBIMH HOPMaMM Hay4HOTO
SI3BIKA

UA-2nks OpueHTupy-
eTcsl B CTPYKType co-
BpPEMEHHBIX HH(OpMa-
IIMIOHHBIX UCTOYHUKOB,
pecypcoB U JUTEpaTy-
pe A TOWCKa W IOJ-
Oopa akTyalbHOH WH-
tdhopmaru wim yriryo-
JICHUs. 3HAaHUU B paMm-
KaX peHIeHUs KOH-
KpeTHOH  mpodeccro-
HaJIbHOH 3a7auu

3HaThb:

3-1 CcTpYKTYpy COBpPEMEHHBIX HH(M)OPMAIIMOHHBIX HWCTOYHUKOB,
PECYPCOB U JUTEPATypy AJIS MOWCKA M MOJ00pa aKTyalbHOW WH-
dopMaru WM yriyOneHus 3HAHWH B paMKaX PEUICHUS KOHKPET-
HOW TIPO(ECCHOHANBHOM 3a1aun

YMmerh:

¥Y-1 HaxoOuWTh HECTaHIAPTHBIE CIOCOOBI PEMICHUS KOHKPETHBIX
MUHEPAJIOTHIECKUX 3a7ad, UCIOIb3ys COBPEMEHHbIE HHPOPMAaIH-
OHHBIE€ HCTOYHHKH,

Y-2 naBaTh KOJHYECTBEHHYIO OIICHKY, IPOBOIUTH PACUETHI IO
dhopmyaM U ypaBHEHUSIM

Baagern:

B-1 akTHBHBIM M MOTEHIMAJIBHBIM CJIOBApHBIM 3allacoM MHUHEpa-
JIOTUYECKUX TEPMUHOB U TIOHSITHH;

B-2 omnpenenaéHHBIM 00BEMOM HCIOIB3YEMbIX B HaYYHBIX HCCIIE-
JIOBaHUSX TEPMUHOJIOTUYCCKUX CPEICTB JJIs CBOOOJHOTO BbIpa-
JKSHHSI MBICJICH B paMKaX PEIIeHHs KOHKPETHOH MpodeccroHab-
HOM 3a7a4uu




4. ConepskaHue M CTPYKTYpa TUCUMUIIIIMHBI

O6bem mucimmrabl 51.B.03 «MuHepanorus u mporecchl MHHEPaIo00pa3oBaHM» COCTABISICT / 3a4ETHBIX €IUHMII, YTO COCTaBIsIeT 252 akaJeMHYECKHX JacoB, B TOM UHCIE 3
aKaJeMUYCCKHX Jaca Ha 3a4eT U 4 akaJeMUYEeCKHX Jaca Ha dk3aMeH. M3 Hux 0 yacoB — mpakTU4eckas moAroTOBKa.

dopma IpOMEKYTOYHOHN aTTECTAI[MH: 3a4ET B IEPBOM CEMECTPE U IK3aMCH BO BTOPOM CEMECTpE.

4.1 Conepmaﬂne AUCHUIIJIMHDBI, CTPYKTYPUPOBAHHOC€ 110 TEMaM, ¢ YKa3aHUEM BUA0OB y‘leﬁHbIX 3aHSATHI M OTBEJEHHOI0 HA HHUX KOJHYeCcTBa
AKAACMHYECCKHUX YacoB

% | Buanl yueOHoi padoThl, BKIOYAsH CAMOCTOSATEILHYIO 5
Q =M
g E | paGory o0y4arouiuxcs, HPAKTHYECKYIO NOATOTOBKY U 2 8
§ E TPY/A0€MKOCTh, B 4acax g g
2 =
S o= -
=3 51 s A
5 = E g KonrakTHas pa6ora npenogasares ¢ 2 5 a @DopMBbI TEKYLIET'0 KOHTPOJISI ycleBae-
Ne Pa3nes nucuuminHbl/TeMa S Z 3 'S o0y4aommuMucs 2 § O | MocTH / hpopMa NPOMEKYTOYHOI aTTe-
5 o % ] = < = &
o 8 g s g s < cTanuu
) i Cemunapckmue/ = & 2| z
= 5 npakta4eckue/ | Koncyabra- £ S g
o & | Jdexuun| "P Y g = £'S
= = J1abopaTopHbIe MU = Z &
= 3aHATHUSA ) <
| 1 1l v \Y VI VIl VIl IX X Xl
1 BBeaenue B MuHepanoruio 1 15.45 0 6 8 0.15 3 0.3
o | CTPYKTypHO-XMMUHECKas Kilac- 1,2 [122.35 0 38 36 1.25 43 21 | YcrHsIii onpoc, IpoBepKa BHINOIHEHHBIX
CH(UKaIWs MHHEPAIIOB 3ajanuii, pedepara, BeleHUs 3amKuCcei
3 | OHTOreHHUs MUHEDPAIIOB 2 25.2 0 8 10 0.6 8 0.6 | Jtexumid, npaxtuk / [lpoepka BhImOTHEH-
HBIX TECTOB.
Musneparoobpa3yronue mporec-
4 PATOODPAsYIONHHE PO 2 | 8 0 20 18 1 40 1
CBI
3aver — 3 yaca
Bcero 1,2 252 0 72 72 3 94 4
Jk3aMeH — 4 yaca




4.2. I1naH ¥ nepevyeHb TeM CAMOCTOSITEILHON PadoThl 00yUAIOUIUXCS M0 AUCIHUTIIIHHE

®opmMupyemblIii

No | Haspamme pasiena, Tembl Bua camocrosiTesqibHOI pado- OuenouyHoe MHIUKATOP 10- YueOHO-MeToAUYEeCKOE 0OecnieueHue camo- | TpynoemkocTs,
h P ’ ThI CpeACTBO CTH/KEHHUS KOMIIe- CTOSAITeIbHOI padoThI 4acoB
TeHIHH
Tl'ocynapcTBeHHBINM MUHEPATOTHYECKHN My3€il
ITocemenue I'ocynapcTBEHHOIO
UN-1nko WO-lpks | um. A.B. CumopoBa; OCHOBHasE M JIOTIONTHU-
1 BBenenue B MUHEpaNOTHiO | MUHEpaiorndeckoro myses uMm. | CobecenoBaHue 3
A.B. Croposa WN-2rix4 TeNbHAs JUTEparypa, WHPOPMALNOHHBIE pe-
o CypCBI, NIEPUOANYECKHUE U3JAHUS
OtpaboTKa HABBEIKOB BEISBIIC-
HHUS JUArHOCTUYECKUX CBOMCTB WUI-2nk-1 UT-1hx-2 Paboyast KOJUIEKITUS MHUHEPAJIOB, OCHOBHAS U
CTpyKTypHO-XUMHUECKast ’
2 KITaCCHOUKALIHS MUHEDATOB muHepanoB. Hammcanue pede- | CobecemoBanue WN-1nks U-2nk-3 | JOTOMHUTENBHAS JUTEparypa, HH(pOpMaIu- 43
P patra mo TeMe «OTHMOJOTHUA UA-1nks UWI-2nk-s4 | OHHBIE pecypchl, IEPUOJMYECKHE H3JaHUS
Ha3BaHUM MUHEPAJIOBY.
Pabouast Kkoyulekuus KpPHCTAJUIOB W MHHe-
OtpaboTKa HaBBIKOB BBISIBIIE-
NA-1nk2 U-1nka palbHBIX arperaroB, OCHOBHAas U JOIOJHHU-
3 OHTOreHusI MUHEPaJoB HUSI MUHEpalbHBIX MapareHe3n- | CobecenoBaHue 8
COB H reHepamuii W-211ka TeJIbHAS JIUTEpaTypa, WHPOPMAIUOHHBIC pe-
P ' CYPCBI, IEPUOIMIECCKIE H3TAHNUS
Pabouas KomaeKknusi mopos pa3INdHbIX TeHe-
OTtpaboTKa HABBIKOB OIIpeeIe- NA-2nx1 U-1nk-2 poa P
Munepanoobpasyromnue THYECKHX THUIIOB, OCHOBHAsI U JIOTIOJHHUTEIb-
4 HHS TeHeThdeckoro tuna mMuHe- | CobecemoBanue WNI-1nk-3 UI-2mx-3 40

MMpOo1ECChl

panooOpa3yromuX IpoLEcCoB

W-1nx-4 U1-2nix-4

Hasl TUTepaTypa, MHYOPMAIOHHBIE PECYPCHI,
TICPUOANIECKUE N3AAHUS




4.3. Coaep:xxanue y4eOHOro MaTepuaJia

4.3.1. Conep:xkanue MaTepuaaa qTUCUUIINHBI
Bgenenue B MUHEpAJIOTHIO.
1.1. OcHOBHBIC TIOHATHS U TCPMUHEIL.
1.2. ®u3nuecKkue cBOMCTBA MUHEPAJIOB.
1.3. KoHCTUTYITHS MUHEPAJIOB.
CTpyKTypHO-XHUMHUYECKast KIacCH(pUKAIMsI MHHEPAIIOB.
2.1. XuMudeckuii COCTaB U CBOHCTBa MUHEPAJIOB.
2.2. DTUMoInorus Ha3BaHUH MUHEPAJOB.
2.3. Crioco0bl 3ammucy ¥ npaBuiia Hanvucanusi GopMys MHHEPaJIOB.
2.4. TlpocTslie BeliecTBa (METAILIBI, MOTYMETAIUIBI HEMETaJUIbl, HHTEPMETaJUIU/IbI).
2.5. CepHUCTBIE COCMHEHHMS M UX aHAIOTH (TIPOCTHIE U CIIOKHBIE CYIb(UABL, CYJIB(POCOIH, EPCyIb(OUALI 1
UX aHaJIOTH).
2.6. KucnopoHeie COeTUHECHUS.
2.6.1. IIpocTsle u CIIOKHBIE OKCHIBI, THIPOKCHIBI.
2.6.2. Cunmkarsl.
2.6.2.1. OcTpOoBHBIC CHIINKATHI: OPTOCHINKATHI, THOPTOCHIIMKATEI.
2.6.2.2. KomnplLeBble CHIIMKATEI.
2.6.2.3. llemoycuHbIC CUIUKATEHI.
2.6.2.4. JleHTOYHBIC CHIIMKATHI.
2.6.2.5. Cnouctsle CUINKATHI.
2.6.2.6. KapkacHble CHIIMKATHI.
2.6.3. ®ocoarsl, apceHaTsl, BAHAIATHI, CYIb(QATHI.
2.6.4. KapOoHartsl.
2.6.,5. Xpowmarsl, Bob(ppamaTsl, MOIHOIATEI, OOpAThI, HUTPATHI.
2.7 I'amongHble COETUHEHUSI.
2.8. Opranudeckne COSAUHEHNS (OKCANATHI, allUTAaThl, (JOPMHUATEI).
OHTOTeHUSI MUHEPAJIOB.
3.1. OcHOBHBIE TOHATHS TEHETHIECKOH MUHEPAJIOTHH.
3.2. Crennduunslie GopMbl KpucTamuios. JledekTs! B kpuctamuiax. OnpeneneHne MEXaHU3MOB U BAPHAHTOB
POCTa KPUCTAJIOB.
3.3. OmonHbIe BKIIOYEHUS B MUHEpaax.
3.4. Merop! HCClieIOBaHKsI MHHEPAJIOB.
MuHepanooOpasyromiye IpoLecchl.
4.1. TIporcxoxaeHue U N3MEHEHHE MUHEPAJIOB B TIpHpoe. TUIbl MUHEPaIo00pa3yIoIuX IPOLECcCOB, HX
Kiaccudukarys.
4.2. MuHepasbHble acCOIMAIlMi MarMaTHYeCKUX TOPHBIX TI0POJ] HOPMAJIBHOTO psijia.
4.3. MuHepabHble acCOLMAIMHN IEJIOYHBIX MarMaTHYeCKUX ITOPO/], CBS3aHHBIX C HUIMH NETMAaTUTOB U THPO-
TepMaJIbHBIX 00pa30BaHUii.
4.4. MuHepaibHble acCOLMAINH IEI0OYHO-YIbTPAOCHOBHBIX KOMIIJIEKCOB U KapOOHATHTOB.
4.5. MuHepabHbIE acCOILMAIIMN TPAHUTHBIX IETMATHTOB.
4.6. MuHepaibHbIe acCOLMAIIMN CKAPHOB.
4.7. MuHepasbHble acCOLMAIMK THAPOTEPMAabHBIX MECTOPOXKACHHUH U COMYyTCTBYIOIUX UM METacoMaTH4e-
CKUX 00pa30BaHUM.
4.8. MuHepasbHble acCOILMAIIMH OCAIOYHBIX FTOPHBIX MOPOJ U MECTOPOXKICHUI.
4.9. MuHepasbHble acCOILMAIIMN TUIIEPTEHHBIX MPOLIECCOB.
4.10. MuHepajibHbIC aCCONUAIMH METAMOP()UICSCKUX MTOPOJ] K MECTOPOIKICHHUH.

4.3.2. llepevyeHb CeMHUHAPCKHUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

Ne Ne HanmeHoBaHNe ceMUHAPOB, MPAKTHYECKUX H Tpyno- OueHouHble PopmupyembIe
n/n Pasnena JadopaTopHbIX padoT EMKOCTE cpejacTBa ROMRETCHITHM
H TeMbI (4ac.) (MHAUKATOPBI)
1 11 Breaenne B munepaniornro. OCHOBHBIC TTOHSITHS U 2 3audr N-1nk-2 UI-1ka
TEPMHUHBI WJT-21ika
OmnpeneneHre MHHEPAIOB 10 UX JIHArHOCTHYE-
2 12, CKUM cBoifcTBaM (TBEPAOCTH, CIIAHHOCTH, yIEib- 2 Jaudr WNA-1nk2 U-1nks
HBIi BEC, ONTUYECKUE, MArHUTHBIE, DJIEKTpHUUe- WN-2mka
CKHE U paJli0aKTHBHbBIE CBOHCTBA).
Paznenenne numxoBoil nmpoObl HA MOHO(PAKIIUH N-2nx1 U-1nk-2
3 1.2. MUHEpAJIOB MO YAEIbHOMY BECY C IOMOUIBIO Te- 2 3auér WN-1nks U-2nk-3
TEpPOIOIMOKCOBOJIb()pamaTa HaTpHsl. NA-1nk.s U-21k-4
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1.2.

Paznenenue numxoBoil npoObl HA MOHO(PAKLIUK
MHHEPAJIOB [10 MATHUTHBIM CBOHCTBaM.

3auér

N-2nx1 U-1nk-2
W-1nk-3 U-2nk-3
W-1nk-4 UW-2nk-4

2.1.

MuKkpoKaneabHble XMMHYECKHE pPeakinu (peak-
mus na Ca®*, Fe?*, Fe®*, Cu?*, Cult)

3auér

N-2nx-1 U-1nk-2
W-1nk-3 U-2nk-3
WA-1nka MW-2nik-4

2.1.

MuKkpoKaneabHble XHMMHUECKHE Peakiuu (peak-
st Ha Zn%t, W2F--6F, 52+ AR

3auér

N-2nx-1 U-1nk-2
N-1nk-3 U-2nk-3
-1k NWI-2nik-4

2.2.

CemuHap 10 TUMOJIOTHH Ha3BaHUI MHHEPAJIOB.

3auér

-1k NWI-2nik-4

24.

Mens, cepedpo, 30J10TO, JKeNe30, BUCMYT, PTYTh.
Peakuus na Hg.

3auér

N-2nx-1 U-1nk-2
W-1nks U-2mk-3
W1-1rx-4 U1-2mix4

24.

[ony4yenue caMopoJHON Mean U3 cyibhara Mean
(). Monyuenue natyru. Cepa, rpadur.

3auéT

W-2nx1 U-1nk-2
W-1nks U-2mk-3
W1-1rx-4 U1-2nix-4

10

2.5.

Onpe)leneHI/[e MUHCPAJIOB IO HX JUArHoCTUYC-
CKHM CBOMCTBaM: XaJIbKOIIUPUT, XaJIbKO3HH, 60p-
HUT, TaJIHAXWUT, KOBCJUIMH, IMAPUT, MAPKA3UT, ap-
CCHONIMPUT, HUPPOTHH MOHOKJIMHHBII U IreKcaro-
HaHLHBIﬁ, NCHTJIIAHINT.

3auéT

W-2nx1 U-1nk-2
W-1nks U-2mk-3
W-1nx-4 U1-2nix-4

11

2.5.

OmnpeneneHue MHHEPAJIOB 1O HX IHATHOCTHYE-
CKUM CBOWCTBaM: TaJIeHHUT, C(aJIepuT, KHHOBAPb,
AypUIINTMEHT, peasibrap, CTHOHNUT, BUCMYTHH,

3auéT

N-2nx-1 U-1nk-2
N-1nk-3 U-2nk-3
WI-1nx-4 U1-2nix-4

12

2.6.1.

OnpeneneHye MUHEPAJOB MO KX JUArHOCTHYE-
CKMM CBOMCTBaM: IINMHMHEIb, MarHETUT, XPOMMUT,
TeMaTHT, WIBMEHUT, PYTWI, KACCUTEPUT, OPYKHUT,
aHarta3, KOpyHJ, UPOJIO3UT, TE€TUT, TUAPOTETUT,
KBapI] ¥ €ro pa3HOBUIHOCTH, OMaJl.

3auér

N-2nx-1 U-1nk-2
N-1nks U-2nk-3
W-1mx-4 U1-2nixc-4

13

2.6.2.1.

OmnpezneneHue MUHEpPaloOB 0 MX JHarHOCTHYE-
CKUM CBOICTBaM: OJIMBUHBI, T'paHAThl, IMPKOH,
TOma3, TUTAaHUT (C(eH), Be3yBUaH, JIUIOT, XPH-
30KO0JUIa, JIAMIPO(QHUIUIUT.

3auér

U-2nx1 UI-1nk-2
W-1nks U-2nk-3
W-1mx-4 U1-2nixc-4

14

2.6.2.1.
2.6.2.2.

OmnpezneneHue MUHEpPaloOB 0 MX JHArHOCTHYE-
CKUM CBOMCTBaM: aHAQTy3HT, CWJIJIMMAaHUT, KHa-
HUT (AWCTEH), CTaBpPONWT. bepwmmi, TypmanuH,
KOpANEPHT, TUONTA3, SBAHAINUT.

3auéT

N-2nx-1 U-1nk-2
N-1nk-3 U-2nk-3
W-1nx-4 U1-2mix-4

15

2.6.2.3.

OrmpezesieHHe MHHEPAJIOB MO WX JUArHOCTHYC-
CKMM CBOWMCTBaM: SHCTATHT, AMOICUJ, aBTUT, XKa-
JICUT, STHPHH, CIIOIYMEH. BOJUIACTOHUT, POJOHUT,
acTporIITHT.

3auéT

N-2nx-1 U-1nk-2
W-1nk-3 U-2nk-3
W-1nx-4 U1-2nix-4

16

2.6.2.4.

OnpeneneHre MUHEPAIOB MO WX JUATHOCTHYE-
CKHMM CBOMCTBaM: poropasi 0OMaHka, aHTO(QHUILTHUT,
KyMMHHITOHUT, TiaykodaH, pudekut, apdseaco-
HUT, KEPCYTUT

3auér

N-2nx1 UI-1nk-2
W-1nk-s U1-2nk-3
W-1mk-4 U1-2mixc-4

17

2.6.2.5.

OmnpeneneHre MUHEpPAIOB 0 MX JHarHOCTHYE-
CKUM CBOWCTBaM: ()JIOTONUT, MYCKOBHUT, TETpa-
¢deppudioronut,  BEPMHUKYJIUT,  JIENUIOJUT,
TaJbK, XJOPUT, CEPIIEHTUH, KAOJUHUT

3auér

W-2nx1 UI-1nk-2
W-1nk-s U1-2nk-3
W-1mx-4 U1-2mixc-4

18

2.6.2.6.

OmnpeznencHre MUHEPAIOB IO WX THATHOCTHYC-
CKHMM CBOMCTBaM: KaJHCBBIC ITIOJIEBBIE IIIATEI,
marvokasel. Ckanonur denpammaronnasl. [eo-
JIUTHI.

3auéT

N-2nx-1 U-1nk-2
W-1nk-3 U-2nk-3
W-1mx-4 U1-2mixc4

19

2.6.3.

OmnpejenieHre MHHEPAIOB 10 WX JHArHOCTHYE-
CKUM CBOWMCTBaM: OapwT, LEIECTUH, AHTHJIPUT,
THIIC, alaTuT, THAPOKCUIIANIATUT, BUBHAHUT, OU-
prO3a, DPUTPHH.

3auéT

WN-2nx1 U-1nk-2
N-1nks U-2nk-3
W-1mx-4 U1-2mix-4

20

2.6.4.

OnpeneneHre MUHEPAIOB MO WX JUATHOCTHYE-
CKMM CBOMCTBaM: KaJblUT, aparoHUT, JOJIOMHUT,
MaJlaxuT, a3ypuT, POAOXPO3UT, MATHE3UT, aHKe-
PHUT CUJEPUT, CMUTCOHHUT, IEPYCCUT

3auér

N-2nx1 UI-1nk-2
WN-1nk-3 U-2nk-3
N-1mx-4 U1-2mix-4

21

2.6.5.

OnpeneneHre MUHEPAJIOB MO WX JUATHOCTHYE-

3auér

N-2nx1 U-1nk-2
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CKUM CBOWCTBaM: T'roOHepHT, GpepOepuT, BaHaIH-
HHUT

N-1nks U-2nk-3
W-1nk-4 UW-2nk-4

Onpez[eneHHe MHHEPAJIOB IO WX JHArHOCTUYC-

W-2nk-1 U-1nk-2

22 2.7. CKAM CBOWCTBaM: TalHT, CHIbBHH, OHIIOdHT, 3auér W-1nx-3 UO-2nk-3
(I)HIOOpI/IT I/II[-an.4 I/II[-ZHK.4
OnpeneneHre MEXaHW3MOB W BapHaHTOB POCTa .. NO-1nk-2 UO-1
23 | 32 pea P P 3auér Ardmez MU1-Lmece
KPHCTAIJIOB W-2rikas
o4 32 Criermudrraapie popmbl Kpuctamwio. JledekTsr B 3auér WNA-1nk2 -1k
o KpHCTaJUIax. W-2rikas
. .. N-1nk-2 UO-1
25 3.3. HUccrnenoBanne (QIIOMIHBIX BKIIIOYCHAN. 3auér A-Lincz M-Tomes
NJI-2mk4
Pacuér dpopmyn muHepanoB mo pesyjbTaTaM Xu-
popmy p pesy . WI-1nk-2 W-1nka
26 3.4. MUYECKOT0 aHalu3a WM 3NEKTPOHHO-30HI0BOTO 3auét V-2
MHUKpOaHaIu3a K
OrnpeneneHue reHepaii MUHEPAJIOB U WX Tapa- . N-1nk-2 UO-1
27 | 34 pex pau P P 3audr ALz M-I
TEHE3HUCOB. WU-211ka
OnpeneneHre MUHEpPAJIbHBIX aCCOLMAIUN THIIEP-
6a31:1TOB XpOMI/ITI/ITI())B CcymbOUAHBIX U TI/ITaHg- W21 MA-Lrc2
28 42 ’ ’ 3a‘IéT Mﬂ-lmc.s I/IH-ZHK.s
MarHETHTOBBIX PyI, TAOOPOUIOB, PEAKOMETAIIIb-
W-1mx-4 U1-2nixc-4
HBIX (aMa30HUT-aTbOUTOBBIX) IPAHUTOB.
OrnpeneneHre MHHEPAIbHBIX acCOIUAIMN CBIH- WNI-2mx-1 U-1hk-2
29 4.3. HBIPUTOB, YapOUTHTOB, (PCHUTOB, PEAKOMETAILIb- 3auér WNA-1nk-3 U-2mk-3
HBIX TICTMATHUTOB. WN-1nk-a UI-21ix-4
OnpeneneHre MUHEpAIbHBIX acCOLMALUN ypTHU- NA-2nx1 U-1nk-2
30 4.4, TOB, MAJIMHBUTOB, IOHKUHHUTOB, IIEJIOYHBIX CHE- 3auér WN-1nk-3 UI-2nx-3
HUTOB, KApOOHATUTOB U (POCKOPHUTOB. NA-1nk.s U-2nk-4
OmnpenencHre MUHEPAIBHBIX acCOIMAIUI Kepa-
MHWYECKHMX, CIIOJOHOCHBIX, PEIKOMETaIbHBIX, N-2nx1 U-1nk-2
31 4.5. PEeAKO3EMENBbHO-PEKOMETATIBHBIX  (aMa30HUTO- 3auér W-1nk-s U-2mk-3
BBIX), XPYCTaJICHOCHBIX (MHAapOJIOBBIX) METMaTH- WA-1nk-a UWI-2nix-a
TOB.
OrnpeneneHre MUHEPAIbHBIX acCOIMAIMA MarHe- W-2nx1 UT-1ik-2
32 4.6. 3UANBHBIX U W3BECTKOBBIX CKapHOB, 3K30- M JH- 3auér WI-1nk-3 UI-2nix-3
JIOCKapHOB, CKapHOB U KaJbLU(HPOB. N-1nk-a UT-21k-4
OnpeneneHue MHHEPAIBLHBIX aCCOIUAIUN Tpei-
3eH1:())B aJ'II)6I/ITI/ITOBpH OINUJINTOB, CE€ HeHTII/I)HI/I- W-2rc1 ML
33 4.7. : » 1P > cep 3auér W13 UJT-2mc.3
TOB, CEPHUIINTOB, JTUCTBEHUTOB, OCPE3UTOB, Kao-
W-1nx-4 U1-2nix-4
JUHATOB, POAWHTHTOB.
OmnpeneneHne MHHEPAIbHBIX aCCOLMALIMN CTpa-
TH(II))O MHBIX MECTO g)xz[eHI/H?I JKelie3a, Ma raHIEIa UI-2mes ULz
34 4.8. p P - Mapraria, 3auér WT-1rmics MT-2rcs
CBUHIIA W IIUHKA, pocdopa, I3BanopuToB, OOpPHOI
W-1nx-4 U1-2nix-4
MUHEpaIn3aIi.
OnpenencHre MUHEPATBHBIX aCCONMAIMA OOKCH- N-2mx1 U-1nk-2
35 4.9, TOB. PoCChINU IIUPKOHA, 30J10Ta, IJIATUHBI, THTA- 3auér WUI-1nk-3 UI-2nx-3
HOMAarHeTHuTa. NA-1nxs U-21k-4
Onpenenenrie MUHEPAIbHBIX aCCOIMALMK JKelle-
31/ICpTI>IX KBapHI/ITOBp CUJUIMMAHUT-IMCTEHOBBIX U-2mcs LT
36 4.10. ’ 3auér WUI-1nk-3 UI-2nx-3

MOpOJI, MECTOPOXKICHUI KopyHHa, rpadura, OK-
CHUJIHO-CHJINKATHBIX MapraHIEBbIX PY/I.

W-1mx-4 U1-2mixc-4
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4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHA CAMOCTOSITeIbHOI PadoThl CTYICHTOB

1. Tlocemenne I'ocymapcTBeHHOT0 MIHEPATOTHYeCcKOTO My3est HM. A.B. CugopoBa coBepiiaercsi CTyAEHTOM
CaMOCTOATENILHO B JII000€ yI00HOE JUIs HEro BpeMs, HO He I03/1Hee OKOHYaHUs IepBoro cemectpa. CTyaeHT
3HAaKOMUTCSI C BUTPUHAMH OIPEeIEHHON MHUHEPAIOTHYECKOH TEMATHKHU C LEJIBI0 3aKPEIUICHHs POHISHHOTO
Mmarepuana:
1.1. Kpucrammoxumudeckasl KacCH()UKAIUs MUHEPATIOB
1.2. Teonornyeckue MpoIecchl
1.3. OHTOTCHUS MIHEPAJIOB
1.4. Munepaisl YepHBIX, IIBETHBIX U PEIKUAX U OJIaropoJHBIX METAJIOB
1.5. CgoticTBa MHHEpAIOB (ONITHYECKHE, (PU3MUCCKUE)
1.6. ITone3nsre nckomaemele pkyTckoit o0macTi
1.7. YuukansHbIe Teoornueckue Maccussl [pudaiikanes (Cironsackuit, Taxkepanckuii, MypyHCKuit)
1.8. Camongetst
1.9. Knaccu¢ukanus 1paroleHHbIX, IOBEIUPHO-TIOIEIOYHBIX U MOJETOYHBIX KaMHEH
1.10. T'opnbie mopos!
1.11. T'mpporeHHble 00pa30BaHMs
1.12. MuHepaibl ¥ SKOJIOTHUS
1.13. MuHepabl B CTPOUTEIHCTBE
1.14. MuHepaibl B CEITLCKOM X035 CTBE
1.15. CuHTeTHYECKHE KPHUCTAIUIBI
1.16. Munepansl JJansHeropckoro 1 MaaxaHCKOTO MECTOPOKIACHUI

[Ipu 3HAKOMCTBE C BUTPHHAMU CTYACHT JeNaeT 3aMETKH, 3aPHCOBKH WK (oTorpaduu. 3a mocemeHne My3es CTyIeHTY
Hauncisercs 10 6anos.

2. OTtpaloTKa HABBLIKOB BBISIBJICHUSI THATHOCTHYECKUX CBOICTB MIHepaJoB. [locie mpoxokaeHus ompene-
NEHHOM TeMbl pa3zaena 2. «CTpyKTypHO-XUMUYecKas Kiaccu(uKalus MUHEPaIoBy CTYJEHT COCTABIsIET TabluIy ¢ oc-
HOBHBIMH JMAarHOCTUYECKHMHU CBOMCTBAMHM MPOMICHHBIX MHHEPAJIOB IO CIEAYIOUIeH cXeMme!

Munepai " o
p HBer TeépaocTb ®opma CmnaiiHoctb / JlonoTHUTE/IbHbIE 0COOCHHO-
®opmyaa Heer
4epThl Baeck KPHCTAIOB Hzinom CTH
CHUHIroHus
CosloMeHHO- I
KENTHIH, 30- .. . KomOuHaMoHHas ITPUXOBKA.
TTupur > YépHbrid 6-6,5 L 10 TpHX
JIOTHCTO- Hecosepmiennas / | Okucisiercst BO BIIQXKHOM cpe-
FeS, . - 3eJICHOBA- Merammu- o .
JKENTHIN, J1a- e . . PaxoBucTsbIit ge ¢ oOpa3oBaHHEM CEepHOHU
KyOunueckas TO-4€pHbII YECKUit
TYHHO- KHCIIOTBL.
HKENTHIN
KoMOnHanmonHast TPUXOBKA.
JIATYHHO- 6-6,5 | ™ .
Mapxasur . ) | HecosepurenHasi / | OKHCIISIETCst BO BIQKHOIT cpe-
JKENTBIN C .. . Merannu- — s o .
FeS, Yépnplii N CryneHyaTsli, e ¢ o0pa3oBaHUEM CEepHOM
3€JICHOBATHIM YeCKHit .
Pombmyeckast . HEePOBHBII KHCIIOTEL. PamyxHas moGexa-
OTTEHKOM cira0bIit
JIOCTb.
Jlatynno-
XanbKOMUPUT o
JKENTBIH, C 354 HecoBepmiennasi/ | OdeHp 49acTo HaOIIOHASTCS
CuFeS, 3eneHoBa- o . . e
3€JICHOBATHIM e . Meramm- HeposHblii 10 TéMHO-KENTass W mécTpas
Terparonans- TO-YEPHBIN .
Has OTTCHKOM, YecKui PaKOBHUCTOTO 00EKAIOCT.
KENTHIN
4 _7 .
. (/ Cpexuit u3noM OBICTPO TIO-
Bopuut Bponzoso- Témmuo- 3 e .
o o — < HecoBepirenHasi / | KpbIBaeTcst KpacHOBaToi Quo-
CusFeS, JKENTBIN, MeI- Cepblii 10 Meramm- o . .
. b . PakoBucTsIii JeTOBOH, cHHell mobexao-
KyOunueckas HO-KpPaCHBIN 4EPHOTO YECKUH N CTBIO

HWcnonp3ys coctaBieHHBIE TaOIHIEI, CTYACHT ONPEAeIIIeT AMarHOCTHIECKNE CBOMCTBA MIHEPAJIOB U3 paboueil Kojutek-
IIUH, TEM CaMbIM 3allOMUHAeT (hu3ndeckne W MOp(OJIOTHIECKHE CBOHCTBA MHHEPATIOB. 3a MPABMWIFHOE OMNpEACICHNE
MHUHEPAJIOB M COCTaBJICHUE TaOJIHII, CTyAeHTY Hauucsiercst 10 6amios.
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3. Hanucanue pedepara mo teMe «ITHMOJIOTHS HAa3BaHMH MHUHepayioB». CTy[CHT BHIOUpAET IATh JIIOOBIX
MHHEPAJIOB WM PAa3HOBHIHOCTEH MHHEPAJOB, M MOAPOOHO ONMMCHIBACT NPOUCXOXKACHHE HA3BaHUA Kaxzaoro. Ecmm
Ha3BaHHWE MHUHEpAJa CBS3aHO C reorpadMyecKoil MECTHOCTBIO, TO IIPUBOJAUTCS KapTa NaHHOW MectHocTH. Ecnu Ha3Ba-
HHE MHUHEpasa CBSI3aHO C MIMEHEM HCTOPHYECKOI IMYHOCTH, TO PAacKphIBAIOTCS OCHOBHBIE 3TAIlbl ero Onorpaduu u xo-
crikeHus. Ecin HasBaHnme MuHepasla CBS3aHO C ONPEACIEHHBIMU (GM3MYECKHMH WIM XUMHYECKUMHU CBOMCTBAMH, TO
MIPUBOIUTCS WX MOJIPoOHOE ommcaHue. 3a HanncaHue pedepara, cTyaeHTy Hauncisercs 10 6amios.

4, OTpaﬁOTKa HABbIKOB BBIAIBJICHHS MHUHEPAJIbHBIX NaparcHe3ucoB H reHepalmiZI. Ilocne IPOXOKACHUA
TCMBI pazaecia 3. «OHTOrCeHMS MHHEPAJIOB», CTYACHT JAOJIKEH OTpa6OTaTL HaBBIK OIIPCACIICHUS MaparcHe3ncoB MUHEpa-
JIOB B 06pa3uax us3 pa6oqe171 KOJIJICKIIUH. On JAOJKCH YCTAHOBUTH B3aMMOOTHOIICHUS MUHEPAJIOB, KOJIUYCCTBO I'CHEpaA-
LIMH U TIOCJIEA0BATCIbHOCTD KpucTajljin3alliui MUHEPAJIOB. Pe3yJ'II)TaTLI HCCICAOBAHUA JOJIXKHBI OBITH BBIPAXKCHBI B BUIC
TaGJ’II/IHLI ¢ 0003HAaYEHHBLIMU B HEil CcTagusiMu MHHepaJ’IOOGpa?:OBaHHHI

MunepaJbl Ctaauu MEHEPa1000pa3oBaHus

I'paHat (Tpoccymsip-aHpaJUT) | ——

Amnarur —

AMopudon ————

Kampuur —

Besysuan 1 ——
Kaapu
BesyBuan 2
Cynbounst

Srugor

Ilousur

3a cocraBieHHe TabJIHIl K KaKA0My 00pasily, CTyICHTY HauucisieTcs 2 Oana.
5. OTpaboTKa HABBIKOB OIpelejeHHs] TeHeTHYeCKOro THNAa MHUHepajoodpasyloumux npouecco. [locie
MPOXOXKJCHUS ONpeeNéHHON TeMbl paszaena 4. «MuHepanooOpasyomye IPoLecchdy CTYASHTaMH COCTABIISIFOTCS Ta0-

JIMObI € OCHOBHBIMH MUHEPAIaMU OHpCI[eJ'IéHHBIX TCHCTHYCCKUX THUIIOB I10 cnez[y}ou_[eﬁ CXEMCE!:

Mm{epa.nbl MarMaTu4eCKoro nmpoucxoxjaieHus

MunepaJjbl
JlaBeHus Ilopoant W3MeHeHNs1 BTOPHYHBIE
I'naBubIe | AK1eccopHble | IIpoMbILLIEHHbIE
IMoponar! HOpMaIBLHOTO psila
YabTpaocHoBHbIE Opoabl — runepdazutsl (Si02 < 45 %)
Bonbume Omasus, Guoromu, Ilupon, HIbMEHHT, Xpo- KonTakToBbIe: 00pa3oBaHie
(>30 1) KumOepnuTbl | CepneHTHH, KaJlbluUT, MHT, MArHETUT, IITUHEID, Anmaz cKapHOB, 1o '0 s
KapHOB, (pJIOrONUTU3ALMS
OPTOIHPOKCEH IIEPOBCKUT, AIATUT, aJIMa3 P an,aTHTma s THHA,
MarHeTur, XpOMHT, UJlb- 1A
MeHUT, Ti-MarHeTur,
Cpentie 1o | TleprioThTsi OnuBUH, OPTONH- R Xpowmur, miatuHa | I'mapoTepmaljibHble: cepIeH-
g P ’ POKCEH, THOIICHT, » PP ? (yHHTEI), anMa3s, THHHU3AIHs, OTAIEKOBAaHHE,
OJIBIINX JTYHUTBI KOPYHJ, ITUPOII, POT. Ti- 5
aBTUT i-MarHeTuT SMUAOTH3AIN, aMmpuodonu3a-
o0OMaHKa, OMOTHT, aHOP-
1YL, TUCTBCHUTH3AIINA.
THT, [UIATHHA, aIMa3
Iuxputsl,
OCHOBHBIE IJIATHOKJIA3bI, I'uneprennble: KOPHI BEIBET-
Huskue (3¢- MTUKPUTOBBIE OJIMBHH, YHCTATHT, Cynbduabl HUKe-
(by3ussI) S S— J—— 0a3a’JbTHYECK. pOr. 00- s pHMBaHMs JIATEPUTHOTO U CUIIU-
Y KOI;[aTﬁ HTH’ MaHKa, OMOTHUT, MarHETHT KaTHO-HUKEJICBOTO THIIA

I/ICHOJ'II)3yH COCTAaBJICHHBIC Ta6HI/ILH)I 10 TEMaM 2u 4, CTYACHT ONPEACIIACT TUArHOCTUICCKUE CBOICTBa MHUHEPAJIIOB M3
paboueil KOJUIEKIIMH, YCTAHABIMBACT T'CHETHUCCKUE MPHU3HAKH NTAaHHOH MHHEPaIbHON acCOIMAIlMU. 3aTeM COCTaBJISIET
TaOJIHITY MOCIeI0BATEILHOCTA MUHEPAIOO0OPA30BaHMS M COOTHOCUT MUHEPAIIbI K YCTAHOBJICHHBIM T€HETHYCCKUM IPO-
1eccam. 3a cocTaBJeHHe TabIUI] K KaXa0My 00pasily, CTYACHTY HaduciseTcs 2 6amna.
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5. YueOHO-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecredeHne TUCHUNIHHbI
5.1 IlepeyeHb OCHOBHOM U JONOJHUTEIBLHOM JUTEPATYPbI
5.1.1. OcHoBHas1 IMTEpaTYpa

1.
2.

3.

4,

I'puropses J.I1., XKabun A.I'. Onrorenus munepanos. M.: Hayka, 1975. — 339 c. [2 7k3.]

Hup V.A., Xayu P.A., 3ycman [Ix. [TopogooOpasyromue munepaist / [lep. ¢ anri., mox pexa. B.I1. [lerposa. B 4-
x Tomax. M.: Mup. Tom 1. — 1965. — 372 c. Tom 2. — 1965. — 406 c. Tom 3. — 1966. — 318 c. Tom 4. — 1966. — 482
c. T.5.—1966.— 408 c. [2 3K3.]

Kopxunckuit I.C. TeopeTndyeckue OCHOBBI aHalu3a MapareHesuca MuHepanos. M.: Hayxka, 1973. — 228 c. [3
9K3.]

Koctos 1. M. Musnepanorus. — M.: Henpa, 1971. — 548 c. [2 3K3.]

5.1.2. JlononHUTeIbHAS JUTEPATYpa

1.
2.
3.

4.,
5

10.

Bbapabanos B.®. ['enernueckas munepanorust. JI.: Henpa, 1977. — 329 c. [13k3.]

Berextun A.I'. Kypc munepanorun — A.T'. berextun. M.: KJIV. — 2014. — 736 c. [13k3.]

Bepuaackuit B.1. OnbiT onucarensHoi muHepanoruu. Uzn-Bo «tOpaiit». 2018 r. 498 c. Pexxum moctyma:
https://biblio-online.ru/book/32242EED-3E36-4964-9C5E-D57B436F01C8/opyt-opisatelnoy-mineralogii
T'onoBukor A.A. Munepanorus. — M.: Henpa, 1983. — 647 c. [1 3x3.]

Eropos-Tucmenko, FO. K. Kpucrammorpadus u xpucrammoxumus / FO. A. Eropos-Tucmenko ; pen. B. C. Ypy-
coB ; Mock. roc. yH-T M. M. B. JlomoHOCOBa, reosor. ¢ak. - 3-e m3n. — M.: UJI KAV, 2014. — 588 c.: ni., Ta0u.
— Ilpeam. ykas.: c. 559. — bubmmorp.: c. 583. — ISBN 978-5-98227-687-2 [4 5k3.]

Koznosa O.I'. Poct u Mmopdoorus kpucramios: yued. mocodue / O. I'. Koszmosa; pen. H. B. bemos. — 2-e m31.,
nepepa0. u nomn. — M.: U3x-Bo MI'Y, 1972. — 303 c.: ui. [19k3.]

Kpusosuues B.I'. Munepanoruueckwuii cioBapb. CI10.: M3a-Bo C.-IletepOypr. yH-Ta, 2008. — 555 ¢. [1 3k3.]
JlsxoBuuy, B. B. AkiieccopHbie MuHepaisl. MIX reHe3uc, cocTas, KIIacCU(PUKAIUA U HHIUKATOPHbIC pu3Haky / B.
B. JIsxoBuu; AH CCCP, M-Bo reostorun CCCP, H-T MHHEpanoruu, re0XUMUN U KPUCTAJUIOXUMHH PEIKUX
aneMeHToB. — M.: Hayka, 1968. — 276 c. [2 3k3.]

Crankees, E. A. ['enetnyeckast Munepanorus: yue0. mocooue s By3os / E. A. Crankees. — M.: Heapa, 1986. —
272 c.: un., Tabn. — bubmmorp.: ¢. 266. — Yka3. THHOMop(hHBIX MUHEPAJIOB: ¢. 268. [19K3.]

Omkun, H. I1. Beenerne B TonomuHepanoruto Ypana / H. I1. FOmkun, O. K. MBanos, B. A. [Tonos; AH CCCP,
Wnbmen. roc. 3anoBeanuk, Ma-T reonorun Komu ¢pun. AH CCCP, Ypan. orn-aue Beecoros. MuHepai. o-Ba. —
M.: Hayka, 1986. — 294 c.: u., Tabmx. [1 3K3.]

Hans-Rudolf Wenk & Andrei Bulakh. Minerals Their Constitution and Origin. Cambridge University Press. Sci-
ence 2004

5.2. llepuoanyeckue u3IaHusA

NN E

['eosorust pyAHBIX MECTOPOKIACHUIN

['eoxumus

Jloxnanel akaieMuu HayK

3anucku Poccuiickoro MUHEpanoruueckoro oomecTsa
Kpucramnorpadpus

ITerponorus

Economic Geology

Mineralogical Magazine

5.3. ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMbI

1.
2.

3.

TocynapcTBeHHbII MUHEpanornueckuii my3seit um. A.B. Cugoposa: https://mineral-irnitu.ru/ru;

Enunoe okHO mocTyma K 00pa3oBaTeIbHBIM pecypcam: MUHEpaoTus -CKayaTh W YATATH OHJIAWH AJIEKTPOHHbBIE
yJeOHHKH OecIuraTHO s BY30B | EnnHoe okHO (window.edu.ru)

Knaccupukanmmsts wu  cucTemMaTmka  MHHEpanoB, TOPHBIX  IIOPOJA,  OKAMEHENOCTeH, METEOpPHUTOB:
http://kristallov.net/index.html

Munepanorudecknii Myzeit um. A.E. ®@epcmana Munepanornyeckuid myseii umenn A. E. depcmana PAH

(fmm.ru)
Hayunas snextponnas 6nbnmorexa: eLIBRARY.RU https://elibrary.ru/
HekomMmepuecknit  ClpaBOYHO-00pa30BaTeNbHBIM  TOPTan Ui~ TEOJIOTOB,  CTYIEHTOB-TE€OJIOTOB:

http://www.geokniga.org/

OTKpbITast CHCTEMATU3UPOBaHHas 0a3a HHOOPMAIUK O MUHEpAJIaX M UX MECTOPOXKACHUAX (MecTax HaX0A0K) Ha
tepputopun Poccun, Ykpannsl, Kaszaxcrana, crpan 3akaBkaszesi n Cpennedl Asum (TeppuTOopHs OBIBIIETO
CCCP): http://webmineral.ru/ Caiir Webmineral.ru

Caiit reosoruyeckoro ¢pakynsrera MI'Y «Bcé o reomorum»: http://wiki.web.ru/wiki/3arnaBnas_crpanuna I'eo-
Bukunenusa wiki.web.ru

Caiit poccuiickoro MEHepaornyeckoro obimecrsa: http://www.minsoc.ru/
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https://biblio-online.ru/book/32242EED-3E36-4964-9C5E-D57B436F01C8/opyt-opisatelnoy-mineralogii
https://mineral-irnitu.ru/ru
http://window.edu.ru/catalog/?p_rubr=2.2.74.9.13
http://window.edu.ru/catalog/?p_rubr=2.2.74.9.13
http://kristallov.net/index.html
https://fmm.ru/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://fmm.ru/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://elibrary.ru/
http://www.geokniga.org/
http://webmineral.ru/
http://wiki.web.ru/wiki/
http://wiki.web.ru/wiki/Заглавная_страница
http://www.minsoc.ru/

10.

11.

12.

13.

14.
15.

16.
17.
18.

19.
20.

Database of Ionic Radii. ba3a  maHHBIX  HOHHBIX  paUyCOB  XHMHUYECKHX  DJIEMEHTOB:
http://abulafia.mt.ic.ac.uk/shannon/ptable.php

Elsevier Journals & Books Online Library. MuTepaer-6ubnuoreka »XypHajaoB U KHUT u3ziarelbcTBa Elsevier:
http://www.sciencedirect.com

International mineralogical association. MexayHapomHas MEHHepajJoTHUecKas accormanus: https://www.ima-
mineralogy.org/

Luminescent Mineral Database and Information. basa paHHBIX O JIFOMHHECHCHIMM MHUHEPAJIOB:
http://www.fluomin.org

Mineralogical Society of America. Munepanorudeckoe o6uiectso Amepukw:_http://www.minsocam.org/
Mineralogical ~ Society of Great Britain. Munepanorudeckoe  00mecTBo  BenukoGpuranum:
http://www.minersoc.org/

Open database of minerals, rocks, meteorites and the localities they come from. Otkpeitas 6a3a faHHBIX O MHU-
HepaJoTHH, U MECTOPOXICHUsIM Mupa: https://www.mindat.org/

set of high quality spectral data from well characterized minerals. basa maHHBIX O CIIEKTPaIbHBIM JaHHBIM MH-
Hepaos: http://rruff.geo.arizona.edu

Smorf crystal models. basa gaHHBIX MOP(OITOTHH KPUCTAIIIOB MUHEpaioB: https://www.smorf.nl/

The Mineralogy Database. baza nqaHHBIX IO XUMHYECKOMY cOCTaBy MuHepaios: http://webmineral.com

Wiley Online Library. Uutepuer-6ubmnorexa Wiley: http://www.interscience.wiley.com

6. MaTepuajibHO-TeXHUYECKOE o0ecnedeHne TN CIUNIHHbI

6.1. YueOHo-1200paTOpHOE 000PY/AOBaAHUE
B pacnopspkeHHH CTYICHTOB B CHECIMATM3UPOBAHHBIX YUeOHBIX U TabopaTopHbIX nmomemernsix UT'X CO PAH umerot-
cs cenyromee yueoHoe u mabopatopHoe 000pynOBaHHUE:

1.

2.

o

10.

11

13.

14.

15.

OranoHHas U ydyeOHas (pabodast) KOJUIEKIMH MHUHEPAJIOB Pa3IMYHBIX TCHETHYECKUX THIIOB JUIS NPaKTHIECKUX
3aHATHI;

XUMHUYECKUE PEaKTUBBI JJIsI MUKPOKAIENbHBIX XUMUUECKHX PEaKIuil M TsOKEIbIe KUIKOCTH (IoAeKaBobpa-
mar Hatpusi Nag[H2W12040));

MuHepanorudeckue HaOOpbI ISl ONpeIeNICHHs JMarHOCTHYECKUX CBOWCTB MUHEpasIoB (1kainbsl Mooca, koMIiac,
MarHuThl, papdopoBbie HerNna3upoOBaHHbIE ITACTHHKY, IPEAMETHbIC CTEKIIA, CTaJIbHBIC IIUJIA)

AOpa3uBHBIE MaTe€pHalIbl, MOJUPOBAILHBIC TTOPOLIKH, SMOKCUIHBIE CMOJBI M OTBEPAUTEIH IS M3TOTOBJICHUS
MHUHEPAIOTHUECKHX [IPENaparos;

OnextpoMarHuTHbIN cenapatop CUM-1, maraut CouHeBa, pOJIMKOBBIN 3JIEKTPOMATHUT;

[IlexoBast n BaKOBasi APOOMIKH, HCTUPATEIbHOE BHOPAIIMOHHOE 000pyI0BaHNE

Kommieke kaMHepe3HOTo M IUTH(OBAIFHOTO 000pYIOBAaHHS: PACIIHIIOBOYHBIN, NUTH(OBAIBHBIA U TOJIHMPOBAIb-
HBIIf CTAHKN CO CMEHHBIMH AMCKaMH, CTEKJITHHBIC TUTUTHI IS JOBOJKH, CTAHKH-aBTOMATHI U TIOJTyaBTOMAThI;
OnTuyeckue MOJSPU3AHOHHbIE MUKPOCKOIBI ¢ TPOXOAAUM U oTpakéHHbIM cBetoM (Olympus BX51), pyn-
HbIE MOJSIPH3ALUOHHBIE MUKPOCKOIIBI ¢ 0TpaxEHHBIM cBeToM ([IOJIAM P-312, MUH-9);

Mukpockorn crepeockonudeckuii Mukpomenq MC-2-ZOOM Digital, ocHaménnbiii Bugeookymsipom ToupCam
5.1 MP;

Komruiexc 060py10BaHMst [JIsl KCCIIEIOBAHUM PACIUIABHBIX U (DJIFOMIHBIX BKJIIOYCHHUIT B MUHEpaliax: TepMOKame-
pa TS1500 ms auamaszona temmeparyp a0 1500°C ¢ mporpaMmMaTropoM U IporpaMMHbIM obecrieuenneM Linksys
32 ¢upmser Linkam Scientific Instruments Ltd. (Aurmums), Ha 6a3e MHKPOCKOMA MPOXOISIIET0 U OTPAKEHHOTO
csera Olympus BX51 ¢ uudposoii hporokamepoii Olympus Camedia 5200 (SInonus);

Hdudpakromerp D8 ADVANCE (Bruker) ans onpeneneHust KPUCTALTHYECKUX (a3;

Macc-CreKTpoMeTpbl ¢ MHAYKTHBHO cBsi3aHHO# mia3moit (ICP-MS): xsampymonsueiii VG Plasma Quad 2+
¢dbupmbr VG Elemental (Anrnust) U BRICOKOTO pa3perieHust ¢ MarHuTHbIM cektopom ELEMENT 2 dupmer Finni-
gan MAT (I'epmanus) a7t aHATUTHYECKUX MUKPOIJIEMEHTHBIX HCCIICIOBAHIH TOPHBIX TIOPOJI U MHHEPAJIOB;
ATOMHO-3MHCCHOHHBIE CIIEKTPOMETPHI JUISl OTPEJIENICHNs B IOPOIaX ¥ MHHEpaJlaX COAEPXKAHUS PAla PEAKHX U
netyuux snementos (F, B, Be u ap.);

PenrtrenoBckue Mukpoananusatopsl JEOL-SUPERPROBE-733 u JXA8200 ¢gupmer JEOL Ltd. (SInouus), smek-
TpouHsiii Mukpockon «LEO 1430VP» ¢ suepromucnepcnonnsiM ananusaropom «Inca Energy 300» (Oxford In-
struments Ltd., AHruus) It MEHEPATOTMYECKUX UCCIIEA0BAHUM.

OHeproaucrnepcnoHHbIN criekTpomerp (Cucrema »HEpProaucrepcHoHHOro MuKpoananmsa AztecLive Advanced
Ultim Max 40 c 6e3a3otaeiM gerextopoM, Oxford Instruments Analytical Ltd., Aarnms) s onpeneneHus Xu-
MHYECKOT'0 COCTaBa MUKPOOOBEMOB TBEPJIOTO BELIECTBa U (ha30BOro cocTaBa (Gpaxuuii BOIbGPaMOBOro KOHIIEH-
Tpara Ha CKaHMPYIOILIEM IEKTpOHHOM MuKpockone Tescan MIRA 3 LMH;

6.2. IIporpammHoOe oOecnieuenne:
Iporpammuoe obecrnieuenre Windows 7, MS Office 2003 npennasHadeHo [uis obecrieueHrss OCBOCHHUS AUCIUILUIAHBI C
MOMOIIBIO0 KOMITEIOTEPHBIX H MHTEPAKTHBHBIX TEXHOJIOTHH.
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http://abulafia.mt.ic.ac.uk/shannon/ptable.php
http://www.sciencedirect.com/
https://www.ima-mineralogy.org/
https://www.ima-mineralogy.org/
http://www.fluomin.org/
http://www.minsocam.org/
http://www.minersoc.org/
http://www.minersoc.org/
https://www.mindat.org/
http://rruff.geo.arizona.edu/
https://www.smorf.nl/
http://webmineral.com/
http://www.interscience.wiley.com/

6.3. Texunueckue 1 31eKTPOHHBIE CPeICTBA 00y4eHHA
HpOCKTOp U1 AEMOHCTpalu HpCSGHTaHI/Iﬁ

3KpaH JUIA TIPOCMOTpa MpEe3CHTaluU
Hpe3eHTau1/m C JICKHMOHHBIM U MIPAKTUICCKUM rpaq)nqecng MaTepuajioMm

aprwhE

Tabiuusl Menneneesa

HaGops! Monieneii KpucTamion

7. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Ha JICKIIMOHHBIX 3aHATUAX HUCHOJIB3YIOTCA JUCKYCCUA, |T'MGTO,Z[I)I, WHAWBUAYAJIbHOC 06yquI/Ie u O6y‘IeHI/Ie Ha OCHOBC
OIIbITA.
Ha TIPAKTUYECCKUX U CEMUHAPCKUX 3aHATHAX UCIOJIB3YIOTCS IPYIIIIOBass U HHAUBUAYAJIbHAA OUCKYCCHUs, KOJIJICKTUBHASA
pabota, HHONBHIyadbHOE 00yUeHNE, O0ydICHHE Ha OCHOBE OTIBITA, ICCIICIOBATEIbCKUNA METO/I, SKCIIEPUMEHT.

Bo BpeMsi caMOCTOSTENpHOW pabOTHI MPUMEHSIETCS CaMOCTOSITEIHHOS M3YYEHHE TECOPETHYECKOTO MaTephalia ITHUCIIH-
IUTMHBI C WUCTOJIB30BaHUEM OCHOBHOHM W JIOTIONHUTEIHHON JUTEPATyphl, HHTEPHET-PECypPCOB, HHPOPMAIIMOHHEIX 0a3,
BBIIIOJTHEHHUEM 3aJlaHUI.

8. DoHJ OLIEHOYHBIX MaTEepUaJa0B IJId TEKYIIEro KOHTPOJIA U HpOMe)KyTO‘lHOﬁ aTrreCcrTanum

Jranbl GopMUPOBAHUS KOMIIETEHIUH (MHANKATOPOB J0CTHKEHUSI KOMIETEHIUii)
U UX NoKa3aTeseil (1eCKpUITOpoB)

Komnerenmus ITK-1

N HaumeHoBaHue pa3- M-1nxk1 NJI-2nx1
} aena 3-1 3-2 y-1 B-1 | B-2 3-1 y-1 Y-2 B-1
1 BBenenue B MuHepano- + + + + + +
THIO
CtpyKTypHO-
2 | xumu4eckas KiaccH- + + + + + + +
(UKanus MUHEPAIOB
3 | OHTOreHus: MUHEPAIOB + + + + +
4 Munepanoobpasyromniue + + + + +
TIPOLIECCHI
Komnerenuus IK-2
Ne HaumeHoBaHuUe pa3- HU-1nk2 HU-2nk:2
B aena 3-1 | 3-2 3-3 y-1 Y-2 Y-3 B-1 3-1 Yy-1 B-1
1 Bsenenue B MmuHepa- + + + + + + + "
JIOTHIO
CrtpyKkTypHO-
2 | XxuMuYeckas Kiaccu- + + + + +
(buKaIwst MUHepauIoB
3 | OnTOrenust MuHepaioB | + + + + +
4 Munepanoobpasyro- + + + +
1€ TPOLIECCHI
Komnerenuus ITK-3
No HanmenoBanue pa3s- NI-1nks N-2mk;3
B aena 3-1 y-1 B-1 3-1 Y-1 Y-2 B-1 B-2
1 Bsenenue B MuHepano- + + + + + + + +
THIO
CtpykTypHO-
2 | Xxumuyeckas Kiaccu- + + + + + +
(uKanms MUHEpAJIOB
3 | OHTOreHust MHHEpPaIoB + + + + + +
4 Munepanoobpasyromye + + + + + +
MIPOIIECCHI
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Komnerenumusn IK-4

No HaumeHnoBaHue pa3- M -1nk4 W I-2nka4
) aeJia 3-1 y-1 B-1 3-1 y-1 y-2 B-1 B-2
1 Beeaenue B Munepaino- + + + + + + +
THIO
CtpyKTypHO-
2 | XuMu4YecKas KJIacCH- + + + + + + +
(huKaIst MUHEpaIoB
3 | OHTOrEHNs MUHEPAJIOB + + + + + + +
4 Munepanoobpa3zyromue + + + + + + +
TIPOTIECCHI
CooTHeceHHe OLIEHOYHBIX MATEPHAJIOB TEKYIIEr0 KOHTPOJIS YCIIEBA€MOCTH U
NMPOMEKYTOYHOI aTTecTAlMU € Pe3yibTaTaMu 00y4eHust
Howmepa 3amanunii 1 BOmpocoB u3 Howmepa 3amannii 1 BompocoB
Urxeke WNunekc ne- OIICHOYHBIX MaTE€PHAIOB KOHTPOJIS 13 OILICHOYHBIX MAaTEePHAJIOB
Hunexc Vnmkatopa CKpUNTOpA UH- TEKYIIEH yCIIeBaeMOCTH, MO3BOJISI- | MPOMEKYTOUHOH aTTecTaluH,
KOMIIC- HOCTH)KCHI/I?I }II/IKaTOpa n0- HOIIUX OLUCHUTH CTCIICHb C(I)OpMI/I- MO3BOJIKOIIMUX OLUCHUTH CTEC-
TEHIIMHU CTHIKEHHUS KOM- POBAaHHOCTH JECKPUIITOPA KOMIIE- eHb CHOPMUPOBAHHOCTH
KOMIICTEHI[UH
MIETCHIINH TEHIMH JIECKPUTITOPA KOMITCTCHIINN
u3 myHKTOB 4.4. / 8.2.3. u3 nyHkra 8.2.5.
3-1 1/ 19, 110, 114, 119, 1110
3-2 1/ 14,19, 110, 114, 119, 1110
y-1 4,5/ 14, 110, 114, 1110
Na-1ni B-1 1,2,4,5/ 13, 14, 19, 110, 113, 114, 119,
1110
B-2 1,2/ 13, 14, 19, 110, 113, 114, 119,
K-1 1110
3-1 1,2/12,16, 19, 110, 112, 113, 116, 11, 12, 111, 119, 111, 112, 113,
119, 1110 111, 1119
y-1 1,2/19,110, 112, 1110 11,12, 111, 119, 11, 112, 113,
HU-2nk1 111, 1119
y-2 1,2,4,5/16,110, 112 12,119, 112, 113
B-1 2/13,19, 110, 112, 119, 1110 11, 12, 111, 119, 11, 112, 113,
111, 1119
3-1 1,2/18,118 18, 112, 120, 118, 1112, 1113,
1120
3-2 1,2/18,118 17,112,117, 120, 117, 1112,
117, 1120
3-3 4,5/18, 118 17,112, 116, 118, 117, 1112,
1116, 1118
y-1 4]/ 18, 112, 117, 120, 118, 1112,
UJT-Lnke 1113, 1117, 1120
nK-2 y-2 2118, 118 18, 112, 116, 118, 1112, 1113,
1116
V-3 2,4,5/18,118 18, 112, 116, 118, 120, 118,
1112, 1113, 1116, 1118, 1120
B-1 2,4,5/18,118 18, 112, 116, 118, 120, 118,
1112, 1113, 1116, 1118, 1120
3-1 2/14,114 114, 1114
HUI-2nk:2 y-1 2/14,114 114, 1114
B-1 2/14,114 114, 1114
3-1 2/15,115 121, 1121
N A-1nks y-1 2/15,115 121, 1121
B-1 2,4,5/15,115 121, 1121
IK-3 3-1 17, 117 122, 1122
y-1 17, 117 122, 1122
HA-2mes y-2 17, 117 122, 1122
B-1 17, 117 122, 1122
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B-2 17, 117 122, 1122
3-1 2,3,4,5/111 16, 116
HJI-Lnks y-1 2,3,4,5/11 16, 116
B-1 2,3,4,5/11 16, 116
3-1 2,3,4,5/11 15, 115, 115, 1115
TIK-4 Y-1 2,3,4,5/ 15, 115, 115, 1115
U -2nka4 Y-2 2,3,4,5/ 15, 115
B-1 2,3,4,5/11 15, 115, 115, 1115
B-2 2,3,4,5/11 15, 115, 115, 1115

8.1. OIIeHO‘leIe MaTepHuaJibl 1Jisl TEKYIIEro KOHTPOJIA:

811 MaTepI/IaJII)I AJIAA IPOBEACHUSA TCKYIIETr0 KOHTPOJIsA 3HAHHI CTYAC€HTOB:

Ne Bua koHTpOISH Konrpoanpyembie TeMbl HNuaukaTtopbl 10CTHKEHUS] KOMIeTeHIMit
n/n (pa3gennl) (KOMIIOHEHTHI), KOTOpPbIe KOHTPOJHPYIOTCS
. HU-1nx1 U-2nx1 UA-1nk: BUA-2nk2 UA-1nks
1 VYcTHBIH onpoc 1,2,3,4 VUI-2imcs VUI-Lincs VUT-2rnics
IIpoBepka BEIMOTHEH- HU-1nx1 UO-2nx1 UA-1nk: UA-2nk2 UA-1nks
2 . 1,2,3,4
HBIX 3aJaHHi N-2nk3 WA-1nks WA-2nk4
3 Iposepka pedepara 2 MA-1ox: UA-2nuk2 MI-1nks M-2nks
4 | Hporepxa exer 1,2,34 WL
3amucei JeKuui
5 HpOBevaa BEACHUSA 1,234 -l
3amuceil MpakTHK
8.1.2. Tema pedepaTa: Dtumonorus HazBaHus MUHepasa (4-5 MUHEpATIOB BHIOUPAIOTCS CTYEHTOM).
8.1.3. CniMCOK YCTHBIX BOIIPOCOB:
1. OmnpeneneHre TEPMUHA KKPHCTAIID) 30.  docdarsl, apceHaTHl, BAHAIATHI.
2. Mopdomorust KpUCTaJIIOB 31.  Cunukatsl
3. Kpucrannnueckue cTpyKTypbl 32.  OprocuiuKaThl
4, Kpucrannoxumus 33.  JluopTocHiIMKaThl
5. ®du3nueckre CBOMCTBA KPUCTAIIOB 34.  KosbIieBble CUIUKATHI
6. OnpeneneHne TEPMUHA «KMHUHEPAID) 35.  llemodyeyHble CHINKATHI
7. Wnentudukanus u kKiaccuuKaius MHHEPAIOB 36. JleHTOYHbBIE CHIIMKATEI
8. Croco0bl KpUCTATU3allid MUHEPAJIOB 37.  CroucTtbie CHINKATHI
9. IMopomoobpa3yromniie U akIEeCCOpPHbIE MHHEpa- 38.  KapkacHble CHIIMKATHI
JIBI 39.  OmongHbIe BKIIOYEHUS B MUHEpaax
10.  buommHepanm3anus U MEIULIUHCKAS MHHEPAIJIO- 40.  Marmarudeckue mopopt
T 41. Db dy3uBHBIH ByIKaHI3M
11.  OmpeneneHue TepMHHA «TOPHAS IIOPOJIA» 42.  ®opMBI IUIyTOHHYECKHX U CYOBYJIKaHHYECKHX
12. MuHepaabHBIH COCTAB TOPHBIX MTOPOJ HUHTPY3UBHBIX TEI
13. MecToposK/ieHH s TT0JIE3HBIX HCKOIAaeMbIX 43.  BHyTpeHHSsS CTPYKTypa M MOJOXEHHE HHTPY-
14.  Knaccuduxanus MHHEPAJIOB 3UBHBIX TElL
15. Meramist 44.  Marma 1 1aBa
16.  IMomymerasis 45. XWMHYECKHH COCTaB U CTPYKTYypa MarMsl.
17. Hewmeramisl 46.  BynkaHuYeckue ra3sl
18.  Cynbduasl u cynsdoconu 47.  TemmepaTypa Marm
19. Tanorennsl 48. BsskocTe Marm u 1aB
20. OKcuJibl ¥ TUIPOKCHUIBI 49, PacTBOpUMOCTE JIETYUHX BEIIECTB B Marme
21.  I'pynma xamsuuta 50.  ®opMupoBaHHE U IBOIOLHS Marm.
22.  I'pynma aparonura 51.  Marmaruyeckas cepus
23.  I'pynma monomwura 52.  IlepBuuHbIE U NCXOHbIE PACILIIABHI
24,  KapOGoHatsl 53.  Cmemienue Marmsl
25.  Hurparst 54.  Marmarudeckas audepeHmanms
26.  Bopartsl 55. Accumunsius
27.  Cynbdars 56.  IlpaBuno ¢a3 ['n66ca
28.  Xpowmartsr 57.  Pan BoysHa, psan @ennepa
29.  Monubaarsl U BoJb(ppamMaTsi
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58.
59.
60.
61.
62.
63.
64.

65.
66.

67.

68.

69.

70.
71.

72.
73.
74.

PaBHOBecHOE TIaBiieHne U HPaKIMOHHOE TIIaB-
JIEHHE

Tuner 0a3aJbTOB M TEKTOHUKA IUTUT
®opmupoBaHUe 0a3aJBTOBBIX PACIUIABOB IIPH
YaCTUYHOM IUIABJICHUH IIEPUIOTUTOB B BEpXHEH
MaHTHH 3eMIIH

IIpoucxoxaeHue rpaHuTa

IleTporenernueckas kiaccu(uKaius TPaHUTO-
UJIOB 110 XUMHUYECKOMY COCTaBYy
MarmMaTH4eckie MECTOPOXKACHUS — IMOJIC3HBIX
HCKOIIa€MBIX

KapOoHaTuTOBBIE U MIEIOYHO-MAarMaTUIeCKHE
TIOPOJIBI

IlermaTnuThI

[TomeBrle B3aMMOOTHOLICHHA, TETporpadus u
MIETPOTCHE3NC IIETMATHTOB

TlermMaTUTEI KaK MCTOYHHUKH ITOJE3HBIX HCKOIIA-
€MBIX

leoxumuueckass kiaccu(UKanus TPaHUTHBIX
[IETMAaTUTOB

MecTOopOKACHUST THAPOTEPMATIbHBIX MOJIC3HBIX
HCKOIIa€MBIX

I'uaporepManbHbIC KUITbHBIC MECTOPOKIACHHUS
BynkaHOTeHHO-OCaI0UHBIC PYAHBIE MECTOPOXK-
JIEHUS

[TmacToBrie THAPOTEPMAIIEHBIC MECTOPOKIACHUS
YpaHOBBIE MECTOPOKICHUS

BriBeTpuBaHMe W MHHEpanIooOpa3oBaHHE B
[o4YBax

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

85.
86.
87.
88.
89.
90.

91.
92.
93.
94.
95.
96.
97.

98.

MexaHn4eCKOe BEIBETPUBAHHE

XUMHYECKOE BHIBETPHBAHIE

30HBI Cy0a3paTbHOTO BHIBETPUBAHUS U KIMMAaTa
OO0 ompeneneHNN TEPMUHA «IIOYBAY
BeiBeTpuBaHNE CHIIMKATHBIX IOPOJ
BriBerpuBanne cynb(GpHUIHBIX PYAHBIX T
Ocafo4HbIe TOPOIBI

O010MOYHBIE TOPO/IBI

XeMoreHHbIe 1 OMOXEMOTEHHBIE TIOPOJIbI
Ocaznounble OPObI, OoraThle XKeIe30M U Map-
raHieM

KpeMHucThIe opobt

Ocamounsie GocdaTHBIE TOPOIHI

OBanmopuThHl

MeTtamophrdeckne mopoabt

Howmenknatypa meramopduaeckux mopos
CrTpykTypa U TEKCTypa MeTaMOp(pUIECKUX IO-
poa

dopmupoBaHHE MUTMATUTOB

Meracomaro3

da3oBrIe OTHOLICHUS U MUHCPAJIbHBIC PCAKIINU
B MeTaMOp(pHUYECKUX TOpoJIax

MuHepansHble paBHOBecUss B Meramopduue-
CKHX MOPOAx

Peakmn MeTaMoppHUIECKUX MHHEPAIOB
I'eotepmomerpus u reobapomeTpus

OBomronus MeTaMOpPHIECKUX KOMIUIEKCOB IO
JaBIICHUIO U TEMIIEpaType

Metamopdudeckne pamun

8.2 OneHo4HbIe MaTepHaJabl 1Jisd HpOMe)KyTO'lHOﬁ aTTeCTallun

8.2.1. Kpurepuu onenuBanus 3a4éta / 5K3aMeHa

Onenka CyMMapHbIii 62J11 32 BHINOJHEHUE TECTOBBIX 3aaHUI
3auTeHo 60-100
He 3aureHo <60

JK3aMeH

Onenka CyMMapHbIii 62J111 32 BHINOJHEHNE TECTOBBIX 3aaHUI
OTINYHO 193-240
Xoporio 145-192
Y 10BIIETBOPUTETHHO 97-144
HeynoBieTBOpUTEIHEHO <96

8.2.2. Cnenu¢ukanus TeCTOBbIX 3aJaHUI JJI IPOMEKYTOUHOI aTTecTallMu

Jns mpoBeneHus 3adera mo aucnuiuinHe «b1.B.03 MuHepanorus u mporeccsl MUHEPaIo00pa30BaHUs» UC-
MOJIB3YETCS] KOMIUIEKT TECTOBBIX 3aJaHni, KOTOpBIE coJiepkaT 3 3aaHusi 6a30BOTO YPOBHS CIIOKHOCTH, 4 3aJaHus 10-
BBILIEHHOTO YPOBHSI CJIOKHOCTH, 2 3aJ[aHUsI BBICOKOT'O YPOBHSI CJIO)KHOCTH M HalpaBJIeHbl HA OLEHKY ChOPMHUPOBAHHO-
CTH CIICAYIOIIUX KOMIIETCHIINH (MHIUKATOPOB nocTrkeHus komnereHmin) MA-2nx MA-1nk-2 U-2nk-2 UA-1nkz UJ-
2nx-3 U1-2m1xa

BpewMs Ha BBINONIHEHHE TECTOBBIX 3aJaHUi 40 MUHYT.

MakcumasbHas cyMMa 0ajuIoB 3a MPaBUIIbHOE BHIMOJIHEHUE BCeX TecToBbIX 3amanuii — 100.

Ne . Yposenn Baun
Tun TecToBoro 3a- CueHapuii BBINOJHEHHSA
TEeCTOBOI0 CJIO3KHOCTH NAK | BapuanT
JaHus TeCTOBOI0 3a1aHUSI
3ajaHus | BapuaHT |1 Bapuant
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Il BapuanTt

3amaHue 3aKpPBITOrO
THUIIA HA ¢ TUHUIHBIN
BEIOOp MPaBHIIEHOTO
BapHaHTa OTBETOB M3
YeThIpeX albTepHa-
THB

BriOpath ouH paBHILHBIH

OTBET W3 MIPHUBEICHHBIX BapHu-

anToB. OTBET 3amucarth B BU-
Je TudpHI B IOJIE OTBETA.

bazoBwrit

WJI-2nks

3amaHne 3aKpBITOrO
THIIA Ha MHOXE-
CTBEHHBIH BBHIOOD —
He Oonee 2-x mpa-
BUJILHBIX BAPHAHTOB
MPaBUIIBHBIX OTBETOB
U3 5-TH aJbTEpPHATUB

Bri0paTh 1Ba IpaBUIBHBIX
OTBETa U3 NIPUBECHHBIX Ba-
puanToB. OTBeT 3amucath B
Buzie QP B 1OJIC OTBETA.

IToBBIIIEHHBINH

N-2mx

10

3agaHue 3aKpBITOrO
THIIa Ha YCTaHOBJIE-
HHE COOTBETCTBHS
(BoccTaHOBIJICHUE
COOTBETCTBUS)

Y CTaHOBUTH COOTBETCTBHE
MEX1y KapTUHKOH 1 Ha3Ba-
HHEM.

OtBerT 3amucaTh B BUIE KOM-
Omnarmy nudp u OyKB

Bricoknit

N-21ix

20

3aI[aHI/Ie 3aKPBITOTO

THIIa Ha yCTaHOBJIC-

HHUC ITOCJIICA0BATCIIb-
HOCTHU

Y CTaHOBUTE NPaBUIbHYIO
HOCIIeZIOBATEIILHOCTb.
OTBeT 3amuuIuTe B BUAE MO-
CJIeIOBATENILHOCTH LUP,
COOTBETCTBYIOIIHUX HPEIO-
JKCHHBIM BapuaHTaM B I10JIE
OTBCTOB

IToBBIIIEHHBIH

N-2mix-2

10

3ananue KOMOMHU-
POBaHHOTO THIA C
BBIOOPOM OJTHOTO
TPaBUIILHOTO OTBETA
U3 YeTBIpeX MPeIo-
KEHHBIX ¥ 00OCHO-
BaHUEM BEIOOpa

Bribepure oauH npaBUIIBHBIN
BapHUaHT U JAalTe KPaTKyro
apryMeHTaluI0.

OrtBer 3amucaTh B BUIE OYK-
BbI, OTBEYAOLIEH TPABHIIb-
HOMY BapHaHTy U KPAaTKOM
apryMeHTanuu

IToBBIIEHHBIN

N-1nk3

10

3amanne KOMOUHU-
POBaHHOTO THIIA C
BBIOOPOM HECKOJITb-
KHX BApHAHTOB OTBE-
Ta U3 MPEIIOKESHHBIX
1 pPa3BEPHYTHIM
000CHOBAHHEM BEI-
6opa

Bribepure 1Ba mpaBUITBHBIX
BapHaHTa U JaliTe KPaTKyIo
apryMeHTAITHIO.
OTBerT 3anucaTh B BUje OYKB,
OTBEYAIOIIUX PABUILHBIM
BapUaHTaM U KpaTKOi apry-
MEHTALMH

IToBBIIIEHHBIH
Bricoknit

N-21x:

10
20

3amaHue OTKPBITOIO
THIIA C Pa3BEPHYTHIM
orBeToM (case-study
WK METOJ KOHKPET-
HBIX CHTYAITHii)

3anumuTe OTBETH HA BOIIPO-
ChbI B 3aJlaHNHN

Bricoknit
IToBBIIEHHBIH

N-2nik3

20
10

3ajiaHue OTKPHITOTO
THIIA C Pa3BEPHYTHIM
OTBETOM (CHUTYyaIlu-
OHHAas 3a/1a4a)

3anumnmTe OTBET Ha BOIIPOC B
3alaHuNU

bazoBrrit

N-1nk-2

3amaHue OTKPBITOIO
THIIa C Pa3BEPHYTHIM
OTBETOM

3anuimTe OTBET Ha 3aJaHUeE

ba3zosBbIit

N-21x:

10

3amaHue 3aKpBITOrO
TUINA HA € JUHUYHBIA
BBIOOP MPaBHIIEHOTO
BapHaHTa OTBETOB M3
YeThIpeX aJIbTepHa-
TUB

Bri6paTh oH IpaBUIIBHEII

OTBET M3 NIPHUBEJICHHBIX Bapu-

anToB. OTBET 3amucarh B BU-
Je udpbl B 1OJIE OTBETA.

ba3osBbrit

N-2mi1

st mpoBeienns sx3aMeHa 1o gucuumunae «b1.B.03 Munepanorus u mpoueccsl MUHEpanoo0pa3oBaHHs» HC-
MOJIB3YETCS] KOMIUIEKT TECTOBBIX 33JaHHH, KOTOPBIE colepKaT 7 3aaHui 0a30BOr0 ypOBHS CIIOXKHOCTH, 9 3a1aHUi 110-
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BBIIIEHHOTO YPOBHS CJIOKHOCTH, 6 3alaHHii BBICOKOTO YPOBHS CIIOKHOCTH M HAIPaBICHBI HA OLEHKY C(HOPMHUPOBAHHO-
CTH CIICAYIONIMX KOMIICTCHIUH (MHIUKATOpOB mocTikenus: kommereniuit) M-1nx; UA-2mx1 M-l UI-2nx-2 UJ-
Ink-3 U1-2nx-3 U-1rs M1-211k4
Bpewms Ha BBITIOJTHEHNE TECTOBBIX 3a1aHui 60 MUHYT.
MaxkcumManpHas cyMMa 0aiioB 3a IPaBIIIBHOE BHITIONIHEHUE BCEX TECTOBHIX 3amanuit — 240.

nAK
Ne . Ypogensn | Bapu- Bann
Tumn TecToBoOroO 32- CueHapunii BBIOJTHEHHS
TeCTOBOT0 CJI0KHOCTH ant/ | BapuanT
TaHUS TECTOBOTO 33 JaHNUS
3a/IaHuSA Il Bapu- | |l BapuanT
aHT
3aJaHue 3aKpPBITOrO
TUINA HA e JUHUYHBIA Br1Opath 0J1MH MpaBUIIBHBIH
BBIOOp MPABUIILHOTO | OTBET M3 MPHUBEICHHBIX BapHU- .
1 P Ip PHBCI P Ba3zoBbrit WNI-2nx1 5
BapHaHTa OTBETOB M3 | aHTOB. OTBET 3amucaTh B BU-
YeThIpeX albTepHa- Je TudpHI B IOJIE OTBETA.
THB
3amaHue 3aKpBITOrO
THTIA HA MHOJXe-
. Br1Opats aBa mpaBUITBHBIX
CTBEHHEL BLIOOP — OTBETa W3 MPHUBEJICHHBIX Ba
2 He Ooree 2-X mpa- P osermennsrit | U-2nx: 10
puanToB. OTBET 3aMucaTh B
BUJIBHBIX BAPUAHTOB
Buze 1KGp B 1OJIC OTBETA.
MIPAaBUJIBHBIX OTBETOB
13 5-TU aNbTEPHATUB
3ajanue 3aKpbITOro Y CTaHOBUTH COOTBETCTBHE
THIIA HA YCTaHOBJIC- MEKIy KapTUHKOW U Ha3Ba-
o U-1nx /
3 HUE COOTBETCTBHS HUEM. Bricokuit WJI-2 20
-211K1
(BoccTaHOBIICHUE OTBeT 3amucath B BUIE KOM-
COOTBETCTBUS) Omnaruy nudp u OyKB
YCcTaHOBUTD NPaBUIBHYIO
MOCTICIOBATENBHOCTb.
3amaHue 3aKpPBITOrO
YA AL VCTAHOBIE OTBeT 3amUIIUTE B BUC O-
4 Y CIIEAOBATEIIFHOCTH UMD, Hosermennsrit | UA-1nk.1 10
HHE HOCICAOBATEIb COOTBETCTBYIOIINX IPEATIO
HOCTH Yot pea
JKCHHBIM BapHaHTaM B I0OJIC
OTBETOB
3anaHne KOMOUHH- Bribepure oauH npaBUIIBHBIN
POBaHHOTO THMA C BapHaHT U JalTe KPATKYIO
BBIOOPOM OJTHOTO apryMEHTaLHIO.
5 npaBuibHOTO oTBeTa | OTBeT 3amucath B Bujae Oyk- | [loBwimenusiii | WMJI-2mk-a 10
U3 YETBhIPEX MPEIJIo- BbI, OTBEYAIOIIICH [TPABHJIb-
YKCHHBIX 1 000CHO- HOMY BapHaHTy U KPaTKOH
BaHUEM BEIOOpa apryMeHTaIun
3amanne KOMOUHU-
Bribepure 1Ba mpaBUITBHBIX
POBAaHHOTO THIIA C o
BapHaHTa U JaliTe KPaTKyIo
BEIOOPOM HECKOJIb-
apryMeHTAITHIO.
KHX BApPUAHTOB OTBE- N
6 OrtBer 3amucath B Bune Oyks, | [loBermennsit | WJI-1nka 10
Ta U3 MPEII0KESHHBIX
OTBEYAIOIIUX PABUILHBIM
U pPa3BEPHYTHIM .
BapHaHTaM U KPaTKO# apry-
000CHOBaHHEM BbI-
MEHTAIUU
6opa
3amaHue OTKPBITOIO
THIIA C Pa3BEPHYTHIM
3anuimmTe OTBETHI HA BOTIPO- .
7 otBeroM (case-study Beicokwuii NI-1nk-2 20
CBI B 33/IaHUU
WA METOJI KOHKPET-
HBIX CHUTYAIHii)
3amaHue OTKPBITOIO
TUTA C Pa3BePHYTHIM | 3alHWIIUTE OTBET HA BOIPOC B .
8 P PHY P Bricoxuit UA-1nk-2 20
OTBETOM (CHTyaIlu- 3aJlaHAn
OHHAs 3a/1a4a)
3amaHue OTKPBITOTO .
9 A P 3anumninTe OTBET Ha 3aJJaHue bazoBurrii NI-1mx: 5
THUTA C Pa3BEPHYTHIM
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OTBCTOM

3amaHue 3aKpPBITOrO
THUIIA HA ¢ TUHUIHBIN
BEIOOp MPaBHIIEHOTO

BriOpath ouH paBHILHBIH
OTBET W3 MIPHUBEICHHBIX BapHu-

10 Ba3zoBbiit WI-1nk; 5
BapuaHTa OTBETOB M3 | aHTOB. OTBET 3amucarh B BU-
YeTBIPEX aJbTEPHA- Je mudpsl B IOJIE OTBETA.
TUB
3amaHne 3aKpBITOrO
TUINA HA € JUHUYHBIA Bri0paTh o1H IpaBHIIBHEII
BBIOOD NPaBUJIBHOTO | OTBET M3 NPUBEJICHHBIX BapH- .
11 p 1p PHBCI P bazosniit N-2nx: 5
BapuaHTa OTBETOB M3 | aHTOB. OTBET 3amucarh B BU-
YeThIpex aJIbTepHa- Je nudpel B 1OJIEe OTBETA.
TUB
3aJaHue 3aKpPBITOrO
THUIIa Ha MHOe-
. BriOpaTh 7Ba IpaBUIBHBIX
cTBeHHbIif BIGOp — OTBETa U3 NIPUBEICHHBIX Ba
12 He Ooree 2-xX mpa- P Hosermennsrit | MA-1nio 10
puanToB. OTBeT 3amucaTth B
BWJIBHBIX BAPHAHTOB
BHZE TU(p B TIOJE OTBETA.
MIPaBUJIBHBIX OTBETOB
U3 5-TH albTEepHATUB
3agaHue 3aKphITOro YCTaHOBUTH COOTBETCTBHE
THIIA HAa YCTaHOBJIE- MEKIy KapTHHKOH 1 Ha3Ba-
o HI[']-HKI /
13 HHE COOTBETCTBUS HUEM. Bricokuit W1 20
-lnke
(BoccraHoBIIECHHE OTBeT 3anucath B BUJIEe KOM-
COOTBETCTBUS) Ounanuy udp u OyKB
Y CTaHOBHUTH NMPABUIIEHYIO
MOCJIE/I0BATENLHOCTb.
3agaHue 3aKpBITOrO
THNA HA VCTAHOBIE OtBeT 3amuuuTe B BUjE 10-
14 Y CJICZIOBATEILHOCTH UMD, [oseimiennsiit | W-2nk2 10
HHE HOCC/IOBATENb COOTBETCTBYIOIINX IPEIIIO
HOCTH Y p
JKCHHBIM BapHaHTaM B TI0JIe
OTBETOB
3amanne KOMOUHU- Bri6epute oquH npaBUITEHBIH
POBaHHOTO THIIA C BapuaHT U AaHTE KPaTKYIO
BBIOOPOM OJTHOTO apryMEHTaIHIo.
15 mpaBwiIbHOTO oTBeTa | OTBeT 3amucath B Bune Oyk- | [lopermennsrit | M/I-2nks 10
U3 YeThIpeX Mpe.Jio- BbI, OTBEYAIOLIEH ITPaBUIIb-
KEHHBIX 1 000CHO- HOMY BapHaHTy U KpaTKOH
BaHHMEM BhIOOpa apryMeHTallH
3anaHne KOMOUHH-
Bribepure 1Ba mpaBUIIbHBIX
POBaHHOTO THMA C o
BapuaHTa U JlaiiTe KpaTKkyro
BBIOOPOM HECKOJIb-
KHX BapHaHTOB OTBE ApryMCHTAIIHIO.
16 P Ortser 3amucath B Buze Oyks, | [loBermennsiit | WJI-1mk: 10
Ta U3 TPEUIOKEHHBIX
OTBEYAIOIIUX MPABUIBHBIM
Y pa3BEpPHYTHIM .
BapuaHTaM U KpaTKoi apry-
000CHOBaHHEM BBI-
MEHTaluu
Oopa
3a7aHue OTKPHITOTO
THIIA C Pa3BEPHYTHIM
3anuniuTe OTBETH Ha BOIIPO- .
17 otBeTOoM (case-study Bricokuii N-1nk2 15
CBI B 33JIaHUH
WJIN METOJ KOHKPET-
HBIX CHUTYaIi)
3amaHne OTKPBITOTO
THIIA C Pa3BEPHYTHIM | 3amMIIMTE OTBET HAa BOIPOC B .
18 P PHY p Bricoxuit NI-1nk 20
OTBETOM (CHUTYyalH- 3aJ]aHuH
OHHAs 33/1a4a)
3amaHne OTKPBITOTO
19 TUIA C Pa3BEPHYTHIM | 3alUIIUTE OTBET HA 3a/laHUE bazoBsrit N-2mx 5
OTBETOM
3aaHue 3aKpPBITOrO BriOpaTh 01MH NpaBUIILHBINA
20 TUIA HA €IMHUYHBIA | OTBET U3 MPUBEJCHHBIX BapHU- bazoBurrii NI-1nk 5

BHIOOD IPaBHIIBHOTO

antoB. OTBeT 3amucaTh B BH-
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BapuaHTa OTBETOB U3 Jie TUdpEI B IOJIC OTBETA.
YeThIpeX aJbTepHa-
THB
3amaHne 3aKpBITOrO
TUINA HA € JUHUYHBIA Bri0paTh o1H IpaBHIIBHBII

BBIOOp MPABHJIBHOTO | OTBET M3 NPUBEACHHBIX BapH- .
21 p Tp PHBCIL p Ba3zoBeriit NI-1nk;s 5
BapHaHTa OTBETOB U3 | aHTOB. OTBET 3alucaTh B BU-
YeThIpex AbTepHa- Ie uudpsl B II0JIE OTBETA.
THUB
3agaHue 3aKpbITOro
THUIIa HA MHOe-
. BriOpaTh B2 NpaBUIBHBIX
CTBEHHLIif BhIGOp — OTBETa U3 NIPUBE/ICHHBIX Ba
22 He Oouee 2-X mpa- P [Moeimennstit | WUJ-2nks 10

PUAHTOB. OTBeT 3amucaTh B

BWJIBHBIX BAPHAHTOB
Buze MQp B IOJIC OTBETA.

MIPAaBUIBHBIX OTBETOB
13 5-TU aNnbTEpHATHB

OO0yJaronuiicss MOXKET TI0JIb30BaThCA Ha 3a4eTe / IK3aMEHE CBOMMH 3aIUCSIMHE JISKITHH, IPAKTHK W BHITIOTHEHHBIX 3a/1a-
HUH.

8.2.3. TecToBbIe 3agaHus A/ NPOBe/ICHUs 3a4€Ta

KommekT 3aanuii O1[eHOUHBIX MaTepUaoB Ul IPOMEXYTOYHON arTecTaluy 3a 1 cemecTp 1o
mucuumuinie b1.B.03 Munepanorus u npoueccbl MUHEpanoo0pa3oBaHUs
Hanpasnenue noarorosku: 05.04.01 T'eonorus, HanpaBieHHOCTh «I €0XUMUsI, MUHEPAJIOTHS U T€O0-
JKOJIOTUS»

®UO cTryaenra

| BapuanT

1. 3aganue — S 6as10B
Bri6epute npaBmiibHbIN OTBET. CKOJIBKO YTBEPKIAEHHBIX MUHEPATIOB YUCIUTCS B CIIUCKE MEXKTyHa-
POIHON MUHEPATOTUYECKON accolManuu Ha ceHTs0pb 2024 rona?

A.~10000
b. ~6 000
B. ~500

I'. ~3 000

OTBer:

2. 3ananue — 10 6a10B (5 62,108 32 KaK/IbIi NPaBUJIbHBIN 0TBET)
Bri6epute 1Ba mpaBUIIbHBIX OTBETA.
UTO U3 HUKENEPEUUCIEHHOTO MOYKHO Ha3BaTh MUHEpaIoM?

A.JIéx

b. Hedpur

B. Camoponanas pTyTh
I'. MongaBut

J. O6cunnan

OTBer:

3. 3aganue — 20 6a.710B (5 62/1710B 32 Ka:KIbIi NPAaBUJIbHbIN 0TBET)
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ComocraBbTe PUCYHKH C HA3BAHUAMU 3aKOHOB 06pa3013aHI/1;1 3aKOHOMCPHBIX CPOCTKOB KBapua

1
2 A. no 3akony bpelitraynra
b. no AnoHckomy 3akoHy
B. no uMHHBaJIBACKOMY 3aKOHY
3
I'. mo 3akony Peitxenmreitna-I"puzenrans
4
Otser:

4. 3aganue — 10 6an10B (2,5 0an/1a 32 Ka:KAbIii IPABUJIbHBIN 0TBET)
Omnpenenute MpaBUIbHYIO MOCIEIOBATEILHOCTh MOJArOTOBKM 00paslia K BbIIEICHUI0O MOHOMMHE-
paybHBIX Qpakuuii (paccTaBbTe HUQPPHI ATAOB OT 1 110 4):

A JIpobnenue u u3MensIeHne 00pasia 10 MakcuManbHoU kpymHOcTH 0,5 1 0,25 MM ¢ yaeTom
CBOWCTB TBEPJIOCTH, XPYITKOCTH ¥ KOBKOCTH MUHEPAJIOB.

b IIpenBapuresnbpHOE ONpeeeHne MUHEPATLHOTO COCTaBa BU3yaIbHBIM H MHUKPOCKOITHYECKUM
HaOI0IeHnEM 00pasiia.

B IlpocmoTp nog OMHOKY/ISIPOM MOIYYEHHBIX (PAKIHil, THarHOCTUKA MUHEPAJIOB U BBISIBIIC-
HUE UX XapaKTepHBIX CBOMCTB; pa3paboTKa CXeMbl BbIJIEICHHSI MOHOMUHEPAIBHBIX (DpaKIuii.

I' OT6op npeacTaBUTENBHONW YacTH MPOOBI KBAPTOBAHUEM; OTMYYHMBAaHUE; PACCUTOBKA MPOObI
Ha OT/eNIbHbIE (PPAKLUU IO KPYITHOCTH.

OTtBer:

5. 3apanue — 10 6aa10B (5 6a/U10B 32 NPaBUIIbHBII BHIOOP U S5 02J1J10B 32 NpaBUJIbHOE 000C-
HOBaHHUe BbIOOPA)
Vkaxxkurte, B Kakoil U3 Ppakiuil OKaxKyTCcs CBOOOIHBIE OT CPOCTKOB 3€pHA T€KCAaroHaJIHLHOTO MTUPPO-
tuHa (Pyrrhotite-7H) nocie 351ekTpoMarHUTHOTO U TPaBUTALMOHHOTO (C MOMOIIBIO TpUOpOMMeETa-
Ha) oboramieHus cynbPuaHbX pya. OOG0CHYHTE OTBET.

A. Tsoxénass MarautHas
b. JIérkasg HemarumuTHas
B. Tsaxénaga uemarautaas

I'. JIérkag MmaruuTHas

OTBer:
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6. 3aganue — 10 0amn0B (2,5 0a/1a 32 NpaBUIIbHBINA BLIOOP U 2,5 6aJliia 32 NpaBUJIbLHOE 000C-
HOBaHHe BbIOOPA)
VYKakure, K KAKUM MOAPA3ACTICHUSIM OTHOCUTCS KBapI] B PA3IMYHBIX COBPEMEHHBIX KIacCU(pUKAIIH-
sx. OOOCHYHUTE OTBET.

A. Boparsl

b. Oxcuppt

B. I'amorenu el

I'. Kapbonarst

J. KapkacHble cumuKarbl

OTtBeT:

7. 3ananue — 20 6a.710B (5 602/1710B 32 KaK/IbIi NPaBUJIbHbIN 0TBET)
JlmarHoctuka cynb(GuIHOTO MHHEpaJia ¢ TOMOIIBI0 MHUKPOKAINEIbHON XUMHUYECKON peaKIuu:
A) OmpenenuTe KaTHOHBI KaKOTO XMMHUYECKOTO 3JIEMEHTa COAEPIKHUT CYIb(HI, eclu Mpu BO3ZICH-
cTBuM Ha Hero pactBopoM KOH mpoucxoaur spko-opaHkeBo€ OKpallliBaHUE, a MPU BO3AECUCTBUU
KOHILIEHTpHpoBaHHOTO pacTBopa HNO3 o6pasyetcs Oenécpiii HANET.
Bb) O0bsicHuTe M3MEeHEHNEe BHEIIHETO BHJIa MUHEpaja 1moj BosaeiicTeuem pacrsopa KOH.
B) OObsicnuTe m3MeHEHHE BHEIIHEro BUAAa MUHEpaja MOJ BO3JACHCTBHEM KOHIIEHTPHUPOBAHHOTO
pactBopa HNOs.
I') [Ipennonoxute MUHEpAJI, KOTOPBINA JUArHOCTUpPOBaics (Ha3BaHue, Gopmyra).

®parMeHT CPOCTKOB UCIBITY-
€MOI0 MUHepaa

+ pactBop KOH + pactBop HNO3

OTBeT:

8. 3ananue — S 6as710B
Onpenenure o KpucTalylaM Kakoro MUHepaia o0pa3oBaiuch rcenomMopdossl mamaxura. Jlaiite
Pa3BEPHYTHIN OTBET.
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OTtBeT:

https://ru.pinterest.com/pin/476326098074010748/

9. 3ananue — S 0a,710B
[Tepeuncnure 3TaNOHHBIE MUHEPAJIBI MTKaJdbl Mooca (HanpoTHB HU(p HAMUITUTE TOJHKO Ha3BaHUS
MHUHEpajoB 6e3 ¢hopmyin):

OTtBeT:

1. 5. 9.
2 6. 10.
3. 7.

4 8.

10. 3aganue — 5 6a1;10B

BriOepure mnpaBuiibHBIA OTBET. [10 KakOMy JHArHOCTHYECKOMY CBOMCTBY MOXKHO HAJIEXKHO OTIIH-
YUTH 30JI0TO OT UpHUTA?

A. MaruuTHOCTh

b. IIger

B. Tépnocts

I'. PaanoakTUBHOCTH

Ortser:
KoMmekT 3agaHuii OLIECHOUYHBIX MaTepUalioB JJIs IPOMEXYTOYHOM arTecTalui 3a 1 cemectp mno
muctumiuHe b1.B.03 Munepaorus v nporeccsl MUHEpaioo0pa3oBaHUs

Hanpasnenue noarorosku: 05.04.01 I'eonorus, HanpasineHHOCTD «I €0OXUMMSI, MUHEPAJIOTHS U T€O0-
9KOJIOTUS»

®UO cTryaenra

Il Bapuanrt

1. 3aganue — S 6a/110B
Bribepute npaBuiibHbIH 0TBET. UTO 0003HAYACT HA JTATHHCKOM SI3bIKE CIIOBO Minera?

A. kpucraimi, apysa
b. xomb, pynHuk
B. none3noe nckomaemoe
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I. xameHnb
OTBeT:

2. 3aganue — 10 6an10B (5 02/1710B 32 KaXK/AbIH NPABUJILHBIH 0TBET)
BriGepure 1Ba mpaBUIBHBIX OTBETa. UTO M3 HIKEIEPEUHUCICHHOTO HEIb3sl CYUTATh MUHEPAIOM?

A. KXaneur
b. Hedpur
B. Popycur
I". Pubexur
J. Pomonut

OTBeT:

3. 3apanue — 20 6as710B (5 0a/U10B 32 KaKAbIH NPABUJILHBINA 0TBET)
CorocraBsTe PUCYHKH arperaroB ¢ UX Ha3BaHUSIMHU

1
2 o . .
A. Ciio)xHbIN 3aKOHOMEPHBIN HUKIMYHBIN CPOCTOK
b. DnuTakcus KpUCTaIOB OJHOTO MUHEPAJIA 110 KPUCTAILLY
JIPYyroro
B. HenonHas u moHas riceBaoMopdo3a 0 JHOT0 MUHEpaJia 1o
3 JIPYyroMy MUHEpaIYy.

I'. 3akoHOMEpHBIN CPOCTOK KPUCTAIUIOB — IPOCTOM IBOMHUK

OtBeT:
4. 3ananue — 10 6aa108B (2,5 6ania 3a KaxAblii NPAaBUJIbHBIA 0TBET)

Onpenenure MPaBUIBHYIO TOCIEI0BATEILHOCTh MPOBEICHUSI MUKPOKANEIbHOW XHMHUECKON peak-
IIUU MUHEpaa, coJeprKkamiero karnonsl meau u xkenesa (1) (paccraBbre mudpel 3tamos ot 1 70 4):
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__A. BelcymuThb 10 BIaXKHBIX COJIEH

___ b. Jlo6aButh 1 Kamo JBOMHON PTYTHO-POJAHUCTOMN COH
_ B. Munepan pactBoputs B HNO3

I lo6aBuTh 1 Kammo AUCTHIUTMPOBAHHON BOABI

OrtBer:

5. 3aganue — 10 6an10B (5 02,7108 32 NIpaBHIIbHBIN BBHIOOP U S 02JU10B 32 IpaBUJIBHOE 000C-
HOBaHHUeE BbIOOPA)
VYkaxkure, B Kakoil U3 (ppaxiuii okaxyTcsi cBOOOJHBIE OT CPOCTKOB 3EPHA LICETUTA TOCIE DIEKTPO-
MarHUTHOTO U IPaBUTAL[MOHHOIO (C MOMOIBIO TPUOpOMMETaHa) 000ralieH!s BOIb(PPAMOBBIX PYI.
O06ocHyiiTe OTBET.

A. Tsoxénasg MarauTHast
b. JI€rkas nemaruuTHas
B. Tsxénas HemarauTHas
I'. JIérkas marauTHas

OtBer:

6. 3axanue — 10 6as10B (2,5 6as1a 32 npaBUIILHBIN BBIOOP M 2,5 0aJuia 3a NPaBWIbHYIO Gop-
MYJy MHUHEpAaJia)

VYKkaxuTe, Kakue JBa MUHEpaia OTHOCSTCS K CIIOKHBIM OKCHIAM B CTPYKTYPHO-XHMHUYECKOW Kiiac-

cudukanuu MuHepasnos 1o bynaxy. [Ipusenure popmynbl MUHEpPaAIOB.

A. bpycut

b. Marnetur

B. Koacur

I'. Anaras

. Xpuzobepun

OTtBer:

7. 3ananue — 20 6aa10B (10 0a,1710B 32 KaXKIAbIi NPaBUJIbHBIN OTBET)
JuarnocTuka cynb(uIHOTO MUHEPAJia C TOMOLILI0 MUKPOKANEIbHOM XMMHUUECKON peakinuu:
A) Onpeznenute KaTHOHBI KaKOr0 XMMHUYECKOTO 3JIEMEHTa COAEPKUT Cylb(ua, eciu mnpu Bo3lei-
cTtBuM Ha Hero pactBopoM KOH Her peakuuu, a mpu BO3AE€HCTBUHM KOHIIEHTPUPOBAHHOTO pacTBOpa
HNO3 MuHepan HaunHaeT pacTBOPATHCA ¢ OypHBIM BblAeIeHHEM NOx2.
b) [Ipeamnonoxxnute MuHEpa, KOTOPBIA TUarHOCTUPOBAJICS (Ha3BaHUE, popmyra).

OTtBer:
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OTBeT:

https://www.mindat.org/photo-132665.htm|

8. 3aganmue — 5 0a10B
Ornpenenure 1Mo KPUCTALTY KaKoro MUHepaia oOpazoBaiuch rceBaoMopdossl rérurta. Jlaiite pas-
BEPHYTHIN OTBET.

OTtBeT:

9. 3aganne — 5 0a1710B
Hasosute MuHepain, Bxondmui B mkainy Mooca, Ha3BaHHE KOTOPOI'O IIPOUCXOAUT OT JPEBHEUH UM~
CKOTO «KaypyHTaKa».

10. 3aganue — 5 6a1;10B

Bribepute mpaBuibHBIA OTBET. [l0 KakoMy TUArHOCTUYECKOMY CBOMCTBY MOXKHO HAJEXKHO OTIH-
YUTH 30JI0TO OT MUpHUTA?

A. MargsuTHoCTb

b. Iier

B. IlBeT uepTthl
I'. PaanoakTUBHOCTH

OTBeT:

8.2.4. Knoun NMPaBUWIBHBIX OTBE€TOB K TECTOBBIM 3a/IaHUAM [IJISI IPOBCACHUS 3ayéra

Homep Te- IIpaBuJbHBIE OTBETHI
:;::::;2 Bapuanr | Bapuanr 11

1 b b

2 A. B. b. B.

3 1B, 2T, 3A, 4B 1T, 2B, 3A, 4b

4 1B, 2A, 3T, 4B 1B, 2A, 3T, 4b
B. Tskémass HemaramTHas, Tak Kak rekcaro- | B. Tspk€mas HemarHuTHas, TaK KakK IICCIUT He-

5 HaJIbHBIA MUPPOTHH HEMAarHUTEH, a €ro yJellb- | MarHUTeH, a €ro yAeNbHBIH Bec BbILIE, YeM Y
HBIN BEC BEIIIE, YeM Y TPHOPOMMETaHA TprOpOMMETaHa

6 B. Oxcunibl 10 XMMHYECKOMY COCTaBY B. Maruerutr Fe?*Fe®*,0,
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. Kapkachbie cuiikathl mo kpucramtndeckor | . Xpuzobepun BeAl,O4
CTPYKType
A) Cypsma Sb (III).
B) Cymsdun cypemsl (I11) obpasyeT oparxeBo-
KpacHBIi aMOp(HBIA TOPOIIOK IpH BO3IEH-
CTBHH Ha HETO PacTBOPOM KOH. A) Buemyr Bi (111)
7 B) IIpu Bo3aeiictBun Ha cynbdun cypsmsl (I11) B) Bucwyrun BiS
KOHIIEHTpUpoBaHHOTO pactBopa HNO3 o00pa- yr 23
3YIOTCSl CBETJIO-KENTHIE KPUCTAIBI OKCHAa
cypsMslI (V).
I') Ctu6HuT (aHTUMOHHUT) ShyS3
IceBnomopdo3pr Manaxuta oOpazoBaiuch mo | [IceBmomopdo3sl rétura (THIPOKCHI IKeie3a)
8 KYNpPHUTY, KOTOPBIA BCTpeYaeTcsi B BHIE W30- | 00pa3oBaMCh 1O NHUPUTY (cyabduyi xeinesa),
METPUYHBIX KPHUCTAJUIOB KyOMYECKOW CHHIO- | KOTOPBIH BCTpEYaeTrcsi B BHJEC H30METPUYHBIX
HHH. KPHCTAJUIOB KyOHMYEeCKOI CHHIOHHH.
1. Tanek 2. I'unc 3. Kanpuut 4. ®aroopur 5.
9 Amnarut 6. Oprokna3s (nmonesoit mmar) 7. Ksapn | Kopynn
8. Tomaz 9. Kopynn 10. Anmas
10 B B

8.2.5. TecToBble 3a1aHus 1JIs1 MPOBEeHUS IK3aMeHa

| BapuanT

1. 3apganue — 5 0aJy10B
Bri0epuTe npaBuiibHbBIN OTBET. M3 KAKMX XUMHUYECKUX 3JIEMEHTOB COCTOMT MTUPHUT?

A. ’Keneso u menp

b. ’Keneso u cepa

B. XKene3o u HUKeIb
I'. XKeneso u kucimopos

OtBeT:
2. 3ananue — 10 6aa10B (5 62,108 32 KaK/IbIi NPaBUJIbHBIN 0TBET)
Bri6epute nBa npaBuiIbHBIX OTBeTa. Kakue MuHepanbl He OTHOCITCS K aMOp(HBIM (METaKOJUIOU-

HBIM) BelllecTBaM?

A. Onan

b. buprosa

B. Jlemarensepur
I'. Koxanonr

. XKaneur

OTBeT:

3. 3apanue — 20 6a,1710B (5 02/U10B 32 KaKAbI NPABUWIbHBIH 0TBET)
ConocTaBbTe pUCYHKHU C Ha3BaHUEM OOJIMKA KpUCTaia

A. BeITAHYTBIN

b. N30oMeTpuyHbIii

B. Vioménuerit
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2 I. JlTockoBUAHBIN

OTBeT:

4. 3ananue — 10 6as10B (2,5 0as1a 32 KaXKAbIH NPABUJIBHBINA 0TBET)
Onpenennure NMPaBHWIBHYIO MOCISIOBATEILHOCTh CMEHBI MAparcHe3ucoB (peakmuoHHBI psija bo-
yaHa) HempepbiBHOTO psiga canuueckux (oT Si-Al) Ca-Na aqroMOCHIMKATOB 10 MEpe CHUKEHHS
TEMIIepaTypbl KPUCTAIUIU3YIOMIETOCS paciijlaBa, OTBEYAIOIIET0O TOPOiaM HOPMAIBHOTO psijia:

A. Annout
b. Anoptur
B. Aunesun
I'. Onuroknas

OTBeT:

5. 3aganue — 10 6an10B (5 0217108 32 NIPaBHIIBHBIN BBHIOOP U S 02J1710B 32 NPaBHJIBHOE 000C-
HOBaHMe BbIOOpA)
VYKkaxure, K KaKOMY MPOAYKTY reTepOBaJI€HTHOTO MHOTOATOMHOI'O HECOBEPIIEHHOTO U30MOp(H3Ma
OTHOCUTCS JIaHHas cXeMa:
Ccoanepur Kneodan
2+ 3+
ZnS 3Zn*" — 2In™" + [ (Zn,In)S

OO6ocHyiiTe OTBET.

A. TBEpnplil pacTBOp BHEAPEHUS
b. TBEpbIil pacTBOP BEIYUTAHMS
B. TBEpab1it pacTBOp 3amMeELIEHUS

I'. TBEppIil pacTBOP YMHOXKEHHUS

OTtBer:
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6. 3aganue — 10 0amnoB (2,5 0an1a 32 NpaBUIIbHBINA BHIOOP U 2,5 6aji1a 32 NpaBUJIbLHYIO ¢op-
MYJIy MUHEpAaJia)

VYkakure, Kakue J1Ba MUHEpaia OTHOCATCSA K HENpepbIBHOMY H3oMopdHOMY psny. Hamummmure mx

dopmyury.

A. Cunepur
b. Anoprur
B. Kanprut
I'. Anpour

. Jomomut

OTBeT:

7. 3apanue — 20 6as10B (5 02/1J10B 32 KaXK/AbIii NPABUJIBHBINA OTBET)
Hanummre hopmyiiel MUHEpaIoB TPYIIBI TpaHaTa:
A) Iupon
b) Anbmannun
B) Cneccaprun
I') YBapoBut

OTBer:

A)
b)
B)
)

8. 3apanme — 20 6aJu10B
OOBsCHUTE C TEHETUYECKOW TOUKH 3PEHUSI Pa3HUILY MEXIY MUPUTOM C IUIOCKUMHU TpaHsAMU (clieBa)
U THMPUTOM C B3aMMHONEPIEHIUKYISIPHON HITPUXOBKOM Ha rpaHsx (cmpasa). JlaiiTe pa3BEpHYTHII
OTBET.

Perfectly cubic pyrite crystals on marl-

stone. Image credits: Carles Millan. Kpucrann nupura co mITpuxoBKoii, Munepaio-
https://www.zmescience.com/other/offbeat- ruueckuit myseit UpHUTY (Dotorpadust Pa-
other/iceberg-rectangular-beautiful- nomckoit T.A.)

22102018/
OTBeT:

9. 3aganue — 5 0a110B
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Hazosurte Pa3HOBHUIHOCTb MHUHCpAJIa 6ep1/mna, Ha3BaAHUC KOTOPOI'O C JIATUHCKOI'O A3bIKa ICPCBOAUT-
Ci KaK «MOpCKas BoJAa».

OtBer:

10. 3aganue — 5 6a1710B
Bribepure npaBuibHBINA OTBET. B Kakoil CHHTOHUYM KPUCTAIIH3YETCS 30J10TO?

A. I'ekcaroHanabHOM
b. Kybuueckoit
B. TerparonansHoM
I'. TpukMHHOM

OtBer:

11. 3aganue — 5 6aJ710B
Bribepure npaBuiibHBI 0TBET. Pynoii Ha Kakol XUMUYECKHIA DIIEMEHT SIBISETCS XAIbKOIIUPHT?

A. Hukenb
b. CBunen
B. Mens
I'. OnoBo

OtBer:

12. 3apanue — 10 6a10B (5 62/10B 32 KaXK/IbIi NPAaBUJIbHBIN 0TBET)
Bri0epuTe n1Ba mpaBHIIbHBIX 0TBeTa. Kakue JBa MHHEpaia BCTPEYAIOTCS B TApareHETUYECKON acco-
uuauu’?

A. Chanepur

b. bepunn

B. Xanpkonupur
I'. ’Kapeur

J. Pomonut

OTBer:

13. 3apanue — 20 6a.1710B (5 62JU10B 32 Ka:KAbIH NPABHJIbHBIN 0TBET)
ConocraBbTe PUCYHKHU C Ha3BaHUSIMU Pa3HOBUIHOCTU Oepuiuia

A. AxBamapuH

1
b. Tpannue uzympyn
B. Mopranunt

2
I'. Tenuonop
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OTBeT:

14. 3apanue — 10 6a10B (2,5 6as/1a 32 Ka:KAbIii NPaBUWIbHBI 0TBET)
Onpenenure MpaBUWIbHYIO IOCJIEIOBATEIbHOCTh IMOATOTOBKM OOpas3la Ajsi BbLACICHUS U3 HEro
¢dpakuuii ¢ TOMOIIBIO MeKTpoMarHuTHOM cenaparun Ha CMM-1 (paccraBpre nu¢psl 3Tamnos ot 1
1o 4):

A JlpobnieHrie u u3MeIpIeHUE 00pa3ia 10 MAKCUMAIIbHON KPYITHOCTH He Ooiiee 1 MM.

_____ b IIpensapurenpHOe onpeaeiiecHue MHHEPATBHOTO COCTaBa BU3YAIBHBIM i MHUKPOCKOITHYECKUM
HaOJIroIeHneM oOpasia.

B Pasnenenne mpoObl Ha pa3ivdHbIC (PPAKIMK 110 WX MAarHUTHBIM CBOWCTBAM C ITOMOIIBIO
CHUM-1.

T PaccuroBka mpoObl Ha OTIENbHBIE (Dpakuuy MO KPymHOCTH He Ooyiee 1 MM, OTTATHBAHHE
MarHuTHOM ¢pakiuu MarauToM CodyHeBa.

OtBer:

15. 3aganue — 10 6an710B (5 0217108 32 IpaBUIIbHBIN BHIOOP U S 0a/1710B 32 NpaBHIIbHOE 000C-
HOBaHMe BbIOOpA)

Kakoil U3 HMKENEPEUNCIIEHHBIX MUHEPAJIOB UCIOIb30BAJICA B KocMeTHKEe Kak nyapa? Ilo kakoi

pUYMHE, 0OOCHYITE OTBET.

A. Azyput Cuz(CO3)2(OH):
b. Llepyccut PhCO3

B. KBapi SiO2

I'. Tanenut PbS

OTBer:

16. 3aganue — 10 6aas0B (2,5 6a/1a 3a npaBUJIbLHBINA BLIOOP U 5 0a/1J10B 32 NPaBUJIbHOE 000C-
HOBaHHUeE)

YKa)KI/ITe, KakKu€ JIBa MUHEpajia MarMaTud4€CKOro mporucCxXoXXKaCHUA OTHOCATCA K 3anpeméHH0My ma-

parenesucy. OO0CHYITE OTBET.

A. ®opcreput
b. Anarut
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B. KBapig
I'. Maruetut
J. Tutanut

OTBeT:

17. 3apanue — 15 6a/i10B (5 0a/1710B 32 KaKIbIi IPABUJIbHBINH OTBET)
Hasosure mo6sie Tpu nonumMopusie Moaudukaiuu TiO2, SIBISIONHECS MUHEPATaMU:

OTBeT:

18. 3aganmue — 20 6a1;10B
HazoBuTe MarmMaTtuyeckyo MOpoay, KOTOpasi MOXKET COAEpKaTh CIEIYIOLMEe MUHEpPaIbHbIE acco-
[Maluu: KapOOHATHI (KaJbIUT, JOJOMHT, aHKEPHUT), MUPOKCEH (IUOTICHI WJIA STUPUH-IAHOIICHUN),
OJIMBUH, ()JIOTONHUT, MAarHETUT, allaTUT, TUPOXJIOP, TIEPOBCKUT U (IIFOOPUT.

OTBer:

19. 3ananue — 5 6a/10B
HazoBute munepai, popmyna kotoporo umeet crneayrouuii Bua FeASS, TBEpaocTs cocTaBiseT 5,5—
6 o mkane Mooca, ¥ pu yaape MUHEpall U3aéT «I€CHOYHBIN 3arax.

Otser:
20. 3apanue — S 0a10B
Bribepure npaBmiibHbIif 0TBeT. Kakast (hopma arperatoB KpucTamioB cuaeputa Ha GoTtorpadun?

A. TlceBmocTanakTuToBas

b. CdeponuroBas

B. PagnanbHo-nmyuncras

I'. [TapannenpHO-1IECTOBATAS

OTBeT:

21. 3apanue — 5 0aJ1710B
Bri6epute npaBuibHbIN 0TBET. C MTOMOIIBI0 KAKOTO METO/Ia MOXKHO OMPENCTUTh HATHIUE MOJICKYIT
BOJIbI B KPUCTAJUTMYECKOM CTPYKTYpe MUHepana?

A. DIEeKTpOHHO-30HA0BbIII MUKPOAHAIHN3
b. Ilerporpadudeckuii MeTO
B. Muneparpaduyeckuit meton
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I'. CriekTpocKonusi KOMOMHAIIMOHHOTO PACCesTHUS CBETa
OTtBer:

22. 3ananue — 10 6a10B
Bri6epute nBa mpaBuiIbHBIX OoTBeTa. Kakue aBa MuHepasia OyayT pearupoBarh Ha BozaeicTBue 3 %
pactBopa HCI?

A. KBapn
b. Kaneut
B. Kopynn
I'. T'anenuT
J. Tonas

OTtBer:
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Il BapnanT

1. 3aganue — 5 0aJ1J10B
Br10epuTe npaBuiibHBINA OTBET. M3 KaKMX XUMHUYECKUX 3JICMEHTOB COCTOUT KYIIPHUT?

A. Menp 1 xeie3o
b. Menp u cepa

B. Menpb u kuciopon
I. Menp n HUKENb

OTBeT:

2. 3aganue — 10 6a10B (5 02/1710B 32 KaXK/AbIH NPABUJILHBIH 0TBET)
BriGepure 1Ba mpaBuiIbHBIX 0TBeTa. Kakie MUHEpanbHbIE BEIECTBA OTHOCITCS K aMOPHHBIM (Me-
TaAKOJIJIOMAHBIM)?

A. Onan

b. lHupxon

B. Jlemarensepur
I XKangeur

J. buproza

OTtBert:

3. 3apanue — 20 6ass10B (5 0a/1710B 32 KaKAbIH NPaBUJIbHbIN 0TBET)
ComnocraBbTe pUCYHKH KPUCTAJIOB C HA3BaHUSIMU PA3HOBUAHOCTEN TypMalllHa 31b0auT

1

A. Onbp0anT NOIMXPOMHBIN
5 b. Onp0auT HHAUTOIUT

B. Dnpb6aut pydemur

I'. Onpbaut Bepaenur
3
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OTBeT:

4. 3ananue — 10 6a10B (2,5 6ana 32 Kax/AbIil NPABWIBHBINA OTBET)
Onpenenure NpaBUIBHYIO MOCJIEI0BaT€IbHOCTh CMEHBI MapareHe3ucoB (peakUHOHHBIA psia bo-
y3HA) MPEPBHIBUCTOTO PsiJia KeJIe30-MarHe3HaIbHBIX CUITMKATOB ((DEMUYECKUX) MO MEepe CHUKCHUS
TEeMIEPaTyphl KPUCTAIUTU3YIOIIETOCS paciliaBa, OTBEYAIOIIEro MopoJaM HOPMaIbHOTO psijia:

A. AMdubdon

b. OnuBun

B. Opronupokcen
I'. Knunonmupoxkcen

OTtBert:

5. 3apanue — 10 6a10B (5 62/U10B 32 NPaBUIIbHBII BHIOOP U 5 02JU10B 32 NpaBHJIbHOE 000C-
HOBaHHe BbIOOPA)
VYKakuTe K KaKOM TUITYy H30MOp(hU3Ma OTHOCUTCS ITPUBEAEHHAS CXeMa!

Huonicun
CaMg(Si20e)
O06ocHyTE OTBET.

OrupuH

2+ 2+ 1+ a3+
Ca”Mg™—Na"Fe NaFe(Si>O6)

A. T'erepoBajieHTHBINI MHOTOQTOMHBIN COBEPILIEHHBII
b. M30BajIeHTHBIN JBYXaTOMHBIN COBEPLICHHBII

B. I'erepoBasieHTHBIN JBYXaTOMHBII HECOBEPIICHHBIN
I'. 30BajIeHTHBI MHOTOAaTOMHBIM HECOBEPILIEHHBIN

OTBeT:

6. 3aganue — 10 6am0B (2,5 0a/1a 32 NpaBUIIbHBINA BHIOOP U 2,5 6aj1i1a 32 NpaBUJIbLHYIO Qop-
MYJIy MHHEpaJia)

VYkakure, Kakue J1Ba MUHEpanaa OTHOCATCS K HENpephIBHOMY H3oMopdHOMY psny. Hanwmmre mx

(bopMyIIBL.

A. Cupepur
b. I'poccymsap
B. Kagpiut
I'. IImpon

J1. Jlomomur
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OTtBer:

7. 3apanue — 20 0a/u10B (5 02/1J10B 32 KaxKAbIi NPAaBUJIbHBIN 0TBET)
Hanummre hopMyiel MUHEPATIOB TPYIIIBI OJIMBUHA!
A) ®opcreput
b) ®asnur
B) Tedpour
I') MonTuuemut

OTtBer:

A)
b)
B)
I)

8. 3aganmne — 20 6a1710B
OO0ObscHUTE NTOYEMY KOPYH]I, KPUCTAJUIU3YIOLIUICS B TPUTOHAJIBLHOW CUHTOHUU, 00pa3yeT KpucTal-
JIbl TeKcaroHanbHoi Gopmbl? Kakoil Tvm mtpuxoBku npu 3ToM hopmupyetcs? Jlaiite pa3BEpHYTHIiM
OTBET.

OTtBert:

Kopynn (pyown), mecropoxaenne Mmusop Kaprartaka,
Wupus https://www.mindat.org/photo-122102.html

9. 3aganue — 5 0aJ1710B
HazoBute Mmunepas, Ha3BaHHE KOTOPOTO C JIATUHCKOTO MIEPEBOJIUTCS KaK «30JI0Tasi Kpackay.

Otser:
10. 3ananue — S 6a/10B
Bri6epute npaBusibHbINA OTBET. B Kakoil CHHTOHUYM KPUCTAJUIM3YETCS TUPUT?
A. I'ekcaroHanbpHOM
b. Kybuueckoii
B. TerparonansHOU

I'. TpuknuHHON

OTtBer:
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11. 3aganue — 5 6a/10B
Bri6epurte npaBuiibHBIN OTBET. Pynoit Ha Kakoit XUMHUYECKUN AIEMEHT SIBIISICTCS TAJICHUT?

A. Menp

b. XKenezo
B. CBunen
I'. Huxens

OTBeT:

12. 3aganue — 10 6an710B (5 02/1710B 32 Ka/AbI NPABUJIBHBIH 0TBET)
BriGepure 1Ba mpaBuiIbHBIX 0TBeTa. Kakue aBa MUHEpasa BCTPEYalOTCsl B TApareHeTHYECKON acco-
uanuu?

A. bopHur

b. bepunn

B. Xanpkonupur
I XKangeur

M. Pogonut

OTtBert:

13. 3apanue — 20 6a/10B (5 0a/1710B 32 KaKIbIH NPABUJIbHBINH OTBET)
ComnocraBbTe pUCYHKH KPUCTAIOB C Ha3BaHUSIMU UX OOJIMKA

1
A. BOmOKHUCTBIN (BOJIOCOBUTHBIN)
2 y
b. Uronwuareiit
B. CronOuarslii.
3 I'. lllecToBaThIii
4
OTtBeT:

14. 3apanue — 10 6a710B (2,5 6a/1/1a 32 Ka:KAbIi NPaBUIbHBIN 0TBET)
Onpenennure NpaBUIbHYIO NIOCIEA0BATENBHOCTD MOTYYEHHSI TSXKENOTO IIJINXA C TIOMOILBIO TKEION
KUJKOCTH:
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A. 3anuBaeM TDKENYIO KUIKOCTh B JIGIUTENbHYIO BOPOHKY WJIM MPO3padHbIi 1ab0paTOpHBIA
CTaKaH M 3aChIIIaEM IECOK WM IIIMX U Pa3MEIINBAEM €T0 CTEKISHHBIM LINATENeM

b. TIpoBepsieM MIOTHOCTH TSKENON KUAKOCTH C MOMOUIBIO0 PENEPHBIX MHHEPATIOB — MHUKPO-
KJIMHA, [IJIarMoKJIa3a v KBapLa

B. Ecniu nenuny B BOPOHKE, TO OTITYCKaeM 32)KHM U aKKYPaTHO CIMBAEM CIIEPBaA TSHKETYIO», a
3aTeM «IETKyI0» (hpakuuu Ha pasHble OyMakHble (MIBTPBHI, €CIH JEIHIN B CTAaKaHe, TO CIMBAEM
criepBa «WIErKyI0», a 3aTeM «TSHKETYI0» (PpakLuio Ha pasHble OyMasKHbIE (PUIIBTPHI

. JlaeM OTCTOSITHCS TSHKEION JKUIAKOCTH JI0 TEX IOp, MOKa (HpaKIusi, COCTOAIIA U3 THKENBIX
MHUHEpAJIOB, OIIYCTUTCS BHU3 CTAKaHA WJIU JICJIUTEIILHOW BOPOHKH, a HA MOBEPXHOCTH OyIeT Haxo-
TUTHCS JIETKast PpaKIIus

OTtBer:

15. 3apanue — 10 6ans10B (5 62,5108 32 NPaBUJIbHBII BHIOOP M S 0a/1710B 32 IpaBUJILHOE 000C-
HOBaHHE BbIOOPA)
Ha mosoTHax Xym0>KHHKOB 3TI0XH BO3POXKICHUS I[BET HEOA 4acTO OKa3bIBaeTCs 3elI¢HBIM. PecTaBpa-
TOpaM U Y4EHBIM yIaJoCh YCTAaHOBHUTH, YTO I[BETA KPACOK KAPTHH, K KOTOPHIM MbI MPHUBBIKIIU, CO-
BCEM HE Takue, Kak ObUTH KOTJa-To AaBHO. BeiOepuTe MUHEpal, KOTOPBIA MCIOIB30BAIH XYIOKHH-
KU B KaY€CTBE MUHEPAIHLHOTO MUTMEHTA CUHETO 1[BETa, U OOBSCHUTE MOYEMY OH CO BPEMEHEM CTa-
HOBUJICS 3€JIEHBIM.

A. JTazyput NasCaz(AlsSic024)(S04,S,S2,S3,Cl,OH):
B. Azyput Cu?*3(C0O3)2(OH)2

B. Conanut Nag(AlsSisO24)Cl>

I. Manaxur Cu?*2CO3(OH)2

OtBer:

16. 3aganue — 10 6a10B (2,5 6271712 32 NPpaBUJIBLHBIN BLIOOP M S 0a/1J10B 32 NPaBHJIbHOE 000C-
HOBaHUeE)
VYkaxkure, Kakue JBa MUHepaja OTHOCATCS K 3alpeliéHHOMY naparene3ucy. O60CHyiHTe OTBET.

A. Hedenun
b. Anarut
B. KBapng

I'. Oprokunas
J. Orupun

OTBer:

17. 3ananue — 15 6an10B (5 62/710B 32 Ka:KIbli NPABUJIbHBIN 0TBET)
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HaszoBuTe nro6bie Tpu nonmumopdubie Moaudukanuu SiOz, BISIONMECS MUHEPAIaMH.
Otsert:

18. 3ananue — 20 6a/10B
Ha3zoBuTe MarMarn4eckyro moposy, KOTopas MOXKET COAEPIKaTh CIEAYIOIINE MUHEPAIbHbIC aCCOLIU-
allM: OJIMBUH, (IOTOIUT, MHUPOI, JUOICH]I, WIBMEHHT, KaJbIHUT, TAIUT, XPOMUT, MarHETUT, IINHU-
HEllb, IIEPOBCKHUT, allaTHT, ajiMas.
Otsert:

19. 3aganue — 5 6a1;10B
HazoBute munepan, GopMyna KOTOPOro uMeeT cienyromuid Bug — HgS, TBEpIOCTh cocTaBisier 2—
2,5 no mkaie Mooca, IBET YEPThI — APKO-KPACHBIM.

OTBeT:

20. 3aganue — 5 0aJ1J10B

Bribepure npaBuiibHblii oTBeT. Kakas ¢opma y arperara KpucTajuloB 3MUJ0Ta B LEHTPAIbHOHN ya-
ctu pororpadun?

A. CHonoBuHas

b. PagnaneHO-nyuncras

B. ITapannenbHo-11ecToBaras
I'. MeTtenruaras

OTBer:

8.2.6. Kmroun NMPaBUWIBHBIX OTBE€TOB K TECTOBBIM 3a/IaHUAM JIJISI IPOBECICHUSA IK3aMECHA

Homep Te- IIpaBUJIbHBIE OTBETHI
CToBoro Bapuanr | Bapuanr 11
3aiaHMA
1 b B
2 b. 1. A. B.
3 1B, 2T, 3A, 4B 1B, 2B, 3T, 4A
b. Anoptut, B. Anpesun, I'. Omuroknas, A. | b. OmmBun, B. Opromupokcen, I'. Kmmunomnu-
4
AnpOuT pokceH, A. AmMpubd0a
5 b. Teépapiii pactBop BeumTaHms. st coxpa- | A. TeTepoBaJeHTHBII MHOTOATOMHBIA COBEp-
HeHus OajaHca 3apsiia B KPUCTAUIMYECKOW | MeHHBIA. [ eTepoBaJICHTHBI — pa3Has BaJICHT-
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CTPYKTYpE IPH TAaKOM M30MOp(H3ME BO3HUKAET | HOCTh 3aMelIaeMbIX M 3aMelIalolluX aTOMOB,
BaKaHCHS HAa MECTE OJHOTO M3 TPEX aTOMOB | MHOTOATOMHBIH — B 3aMEIICHHH YYacTBYIOT 4e-
IIMHKa, 3aMENIaeMbIX IBYMS AaTOMaMH MHAHUS. TBIPE aTOMa, COBEPIUCHHBIH — BCE MCXOJHBIC
atombl Ca?*M@?" MOryT 3aMecTUThCS aTOMaMH
Na*Fe®.
6 b. Awsoprur Ca(Al:Si:Og) T. Amsbur | b. Tpoccymap CazAlx(SiOs); T'.  Tlupon
Na(AISi308) M93A|2(Si04)3
A) Mg3A|2(SiO4)3 A) @opcrepur Mgz(SiO4)
7 E) FE3A|2(SiO4)3 B) Dasur Fez(SiO4)
B) Mn3Al,(SiO4)3 B) Tedpout Mny(SiOq)
I') CasCry(SiOa)s I') Montnuemaut CaMg(SiOs)
[Inockue rpaHy y mUpHUTa CBUICTEILCTBYIOT O
€ro MeIJICHHOM pOCTe, HanmpuMmep, npu ocanod- | KopyHn oOpa3yeT MOJMCHHTETHYECKHE CIBOWHU-
8 HOM T'€HE3UCe, B TO BpeMs KaK B3aHMOIIEPIICH- | KOBAaHHBIE KPUCTAJIIBI TeKCaroHaIbHOM (OpMBI, B
JKYJISIpHasl ITPUXOBKA Ha PaHIX CBUAETENb- | pe3yibTraTe 4Yero (OpMHPYeTCsl JIBOMHUKOBAs
CTBYET O OBICTPBIX CKOPOCTSIX POCTa TpaHe, | ITPHXOBKa
HalpUMep B THAPOTEPMAJIBHBIX YCIOBHSX.
9 AxBamapuH AypunurmeHt
10 b b
11 B B
12 AB AB
13 1B, 2I', 3A, 4B 1B, 2T, 3b, 4A
14 1B, 2A, 3T, 4B 1B, 2A, 3T, 4B
B. Lepyccur PbCO3 DToT MuHepan ucnonbso- | 5. Aszypur Cu?*3(COs)2(OH), Munepan asypur
15 BaJICS B KOCMETHKE, IIOCKOJIbKY MMEET HU3KYIO | BO BII@XXHOW Cpele CO BPEMEHEM IEpPEXOIUT B
TBEPIOCT M OENbIi IBET C MEpIaMyTPOBHIM | 3€IEHBIA MalaXuT W3-33a YEro LBET Kpacku Me-
OTJIIBOM B ITOPOLIKE. HSJICS C CHHETO Ha 3eNIEHBIN.
A. @opcreput B. KBapu. @opcreput kpuctan- | A. Hedemnn B. Kpapu. Hedenun kpucramimsy-
16 JM3YETCS M3 BBICOKOMATHE3MATBHBIX PACIUIA- | €TCS 3 HEJIOHACHILEHHBIX KpeMHe3éMOM pac-
BOB, B KOTOPBIX COJAEp)KaHHWE KpeMHe3EéMa | IUIaBa, IO3TOMY B TaKHMX paciulaBaX KpHCTaUIU-
CJIMIIKOM HM3KO€ ISl KpUCTAJUIM3AIMY KBaplia. | 3auus KBapla HEBO3MOXKHA.
17 PyTin, GpyKiT, anatas KBapu, TpUANMHT, KOICHT, CTHIIOBUT, KPUCTO-
0auT, MOraHuT (JIT0OBIE TPH MHHEpaJIa)
18 KapOonaTtur Kumbepnur
19 ApceHonupuT KunoBapn
20 b b
21 r A
22 BT B

ABTOp-cocTaBUTENb padoyeil NPOrpaMMbl AU CHHUILIMHBI
K.Ir.-M.H. Panomckasa T.A.

HacmosAwas npozpamma, He moxcem 6bimb 8ocrpoussedeHd Hu 8 Kakoli popme 6e3 npedsapumesibHO20 MUCbMEHHO-
20 paspeweHua pazpabomyuKa npo2pammsi.
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