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1. Henu u 3a1a4u JUCHUNJIMHBI.

[IpenogaBanue MUCHUIUIMHBI TOJDKHO C(OPMHUPOBATH y CTYAEHTA IEJIOCTHYIO CHUCTEMY
MPEACTABICHUN U 3HAHMM O MHUHEpallax M Ipolieccax MUHepanooOpazoBaHus. [Jenvlo Kypca
ABJISIETCSI O3HAKOMJIEHHUE CTYJEHTOB C OCHOBAMHU COBPEMEHHON MHUHEPAJIOTUH, MPEACTaBISIOIEH
co0oii 0a30ByI0 JHMCIUIUIMHY B BEHICCTBEHHOM IIMKIIE TEOJIOTMUYECKUX HAYK W UTPAIOLIei
BEYLIYIO POJIb B Pa3BUTUU ChIPHEBOI 0a3bl I000T0 IMBUIN30BAHHOTO OOIIECTBA.

3aoauu kypca:

- chopmupoBaTh MPEACTABICHUE O POJIU M MECTE MUHEPAJIOTHH B T€OJIOTHUYECKOM ITHKJIC HAYK,
COBPEMEHHOM COCTOSIHUY OCHOBHBIX TIOJIOKCHUN TEOPETHUECKOW MUHEPAIIOTHH,

- 3AI0)KUTh OCHOBBI COBPEMEHHON CHCTEMATHKH MHUHEPAJIOB W I[IOKa3aTh €€ OCHOBHBIC
XapaKTEPUCTHKH;

- HAyYUTh JIMATHOCTUPOBATH MHHEPAIBI 1O KOMIUICKCY BBISIBJICHHBIX  (DU3MYECKHX,
MOP(OJIOTHUECKUX U TEHETUYECKUX XapaKTEPUCTHUK;

- HAyYUTh UCIOJB30BaTh MPHPOJHBIC MHHEPATbHBIC aCCOIUAIUU IS YCTAHOBJICHUS WX
reHe3nca.

2. Mecto mucuumiunbl B cTpykrype OIIOII. Munepanorus B COOTBETCTBUU C y4eOHBIM
wianoM s cnenuanbHocTH  21.05.02  «[IpukmagHas TeoyoTHS» H denepanbHBIM
roCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBHICIIETO OOpPa30BaHMs IO HAIMPABICHUIO
noaroroBku (crenuanbHocTu) 21.05.02 «llpukimagHas reojorusy», yYTBEPKIACHHOTO MPHUKA30M
MunucrepctBa oOpazoBanusi U Hayku Poccuiickoit ®enepanmu  NeS48 ot 12.05.2019 r.
OTHOCHTCSI K TUCHMIUIMHE 0a30601 yacmu. JlucuumimHa 0a3upyercsl Ha 3HAHMAX W HaBBIKaX,
OpUOOPETEHHBIX  CTYAGHTaMH B  paMKax H3ydeHUs KypcoB «OOmas  Teosiorus,
«Kpucramnorpadus». Martepuan ITUCHUILUIMHBI U TPUOOPETECHHBIE HABBIKM HEOOXOAWMBI IS
OCBOGHHUS TMOCIEAYIOIUX IUCHUIUIMH, Takux Kak «[lerporpadusy, «Jlutomorus», «Oodmas
reoXuMus», «OCHOBBI YUCHUS O TIOJIE3HBIX NCKOTIAEMBIX».

JucuunimHa 4utaeTcs Bo 2 ceMecTpe Ui CTYIEHTOB MEePBOro Kypcea.

3. TpeGoBanus K pe3yJabTaTaM OCBOCHUS JUCHMILINHBI:
[Iporecc u3ydeHust TUCIUILIMHBI HATTPABJICH Ha POPMUPOBAHUE Y CTYACHTA CJICTYIOLIUX
KOMIIETCHIIUH:

CITOCOOHOCTBIO BBIICIISTH MOPOIBI-KOJIEKTOPBI M (MITFOMI0YIOPHI BO BCKPBITBIX
CKBaXMHAMH pa3pe3ax, Ha ceiicMonpoduiIsax, KapTUpOBaTh PHPOIHBIE Pe3epPBYaphl U JIOBYIIIKU
Hedu u raza (IICK-3.4);

CIIOCOOHOCTBIO OCYIIECTBIISTH F€0TIOTMYECKOE COPOBOXKACHUE Pa3padOTKH
MecTtopoxaenuii Heptu u raza (IICK-3.6);

B pe3ynbrare u3ydeHus JaHHOW AUCHUIUIMHBI CTYIEHT TOJDKEH 3HAMmb!
- COBPEMEHHOE MOJI0XKEHUE U POJIb MUHEPATIOrHH KaK (yH/IaMEHTAIbHON JTMCHUIUIMHBI,
UTparollei Beylyto pojib B Pa3BUTHH ChIPbEBOM 0a3bl, a TAK)KE MHOTUX COLIMATBHO-
HYKOHOMHYECKUX ACTIEKTOB TOCY/AapPCTBA;
- o011eTeopeTuyecKre MpeCTaBIeHUs 00 OCHOBaX MHUHEPAJIOTHH;
- B3aUMOCBSI3b (PM3UYECKUX CBOWCTB MUHEPAJIOB U €0 KOHCTUTYIUEH;
- OCHOBBI KJIacCU(UKAIIUN MUHEPAJIOB;
- MCTObl AIMATHOCTUPOBAHWA MUHEPATIOB B IMOJICBBIX YCIIOBUAX,
- y4eOHYI0 STAIOHHYIO KOJUIEKIIMIO MUHEPAJIOB U TO3HAKOMHUTBCS C My3€HHBIMHU KCIIOHATaMHU
00pa310B MUHEPAJIOB;
- 0COOEHHOCTH XUMHUYECKOT0 COCTaBa, KPUCTAJUIMYECKUX CTPYKTYP, PU3UUECKUX CBOMCTB,
reHe3uca 1 06JacTeil MpuMeHeHHs BaXKHEHIIINX OPO1000pa3yIouX U PYJHBIX MUHEPAJIOB.

Ymems:
- MPUMEHSITh METOJIbI MAKPOCKOMTMYECKON JUArHOCTUKH MHUHEPAJIOB,;



- OTIPENIENATh OCHOBHBIE TOPOI000PA3YIOIINE U PYAHbIE MUHEPAIIbI,
- aHAJIM3UPOBATH MUHEPAJIbHBIE ACCOLUALINY C LIEIbI0 JUArHOCTUPOBAHKS MUHEPAJIOB U
MOJyYEeHHUsI TeHETHUECKOW HHPOPMALIUH.

Brnaoems.:
- METOJIaMH oTpeieNieHus] GU3NUECKUX CBOWCTB MUHEPAJIOB;
- HaBBIKAaMU JUArHOCTUKH MUHEPAJIOB 110 BHEITHUM MaKpPOCKOITUYECKUM CBOMCTBAM;
- HaBBIKaMU TIOJIEBOTO OIMMCAHUsI 00Pa3I[0B MHHEPAJIOB;
- MPUHIIAIIAMH JJA0OPATOPHOTO MCCIICOBAHUS MUHEPATIOB COBPEMEHHBIMU aHATUTUICCKUMHU
METOIaMH.
4. O0beM TUCHHUIUIMHBI U BUbI Y4eOHOH padoThI

Bun yaeOHOM paboThI Bcero wacoB / | Cemectpni/Kypc
3a4€THBIX 1 |2 3 |4
e IMHUII

AynuTopHble 3aHsATHS (BCEro) 87/22 87/22

B tom unciie:

Jlexuyn 28/10 28/10

JIaboparopusie pabotsl (JIP) 56/0 56/0

[MpakTrueckue 3austus (I1P) 0/12 0/12

KCP 3/0 3/0

CamocrositenbHas paboTta 57/149 57/149

B ToM uucne:

Pabora ¢ yueOHOI1 TuTEpaTypoil U KOJUIEKITHeH 57/149 57/149

Bun npomexxyTouHoii arTecTanuu (IK3aMeH) 36/9 36/9

KonrakTHas padora (Bcero) 93/37 93/37

OO01mast Tpy10eMKOCTh 4achl 180 180

3a4E€THBIE €IUHULIBI 5 5

Ipumeuanue: 30ecy u oanee 8 MAOIUYAX 3HAYEHUS YACO8, OMMEYEHHBIX NOOUEPKUBAHUEM NPUBLOEHO 05l 3A0YHOIL
Gopmbl 0byuenus.

5. Coneprxanue QM CHUIITHHBI
5.1. Conepxanue pa3en0B JUCHUIINHBI
Pa3nes 1. O6mas yacrp

1.1. BBenenue. CoBpeMEHHas MHHEpAJIOTHs KaK HayKa, €€ COAEp)KaHUE W 3alay.
[Tonsitue o Munepasie. OCHOBHBIE TAllbl HICTOPUU PA3BUTHUSI MUHEpaIOruu. CBsA3b MUHEPAJIOTUU
¢ Ipyrumu Haykamu. OCHOBHBIE HampaBlI€HUs B COBPEMEHHON MuHepanornu. HaydHoe wu
IIPAKTUYECKOE 3HAYEHHE COBPEMEHHON MUHEPAJIOTUH.

1.2. 3emHas xopa U 0cOOEHHOCTH ee cocTaBa. OCHOBHBIE CBEICHHS U XapaKTEPUCTUKU
reochep 3eMin. XUMUYECKUI 1 MUHEPAIbHBIN COCTaB 3¢MHOU KOPBHI.

1.3. Konctutyuust ¥ cBOHCTBa MUHEpPaaoB. THUIBI XMMHUYECKOM CBSI3U B MUHEpajax.
ATOMHBIE U HOHHbIE paauychl. KoopauHanumoHHBIE YKCIa W KOOPAMHAIMOHHBIE
MHOTOrpaHHuKU. M3oMopdusm. Tumer nzomopdubix 3amenieHuid. CTpyKTypHOE YIIOpsiAOUEHUE.
TBepabsie pactBopbl U ux pacmal. [lomumopdusm. [lomutunusa. Pacyer xumudeckux Qopmyn
MUHEpaJoB. JlMarHocTuyeckue CBOMCTBA MUHEpasioB: OJIECK, LIBET, 4epTa, MpPO3PavyHOCTb,
TBEPJOCTh, CIIAHHOCTh, YACNbHBIH BeC, OOJMK KpPUCTAJUIOB, MOP(OIOTHUS arperaros,
MarHUTHOCTb, 3JIEKTPOINPOBOAHOCTh, JIIOMMHECLUEHIUS, pPAaTUOAKTUBHOCTh, KaueCTBEHHbBIE
XUMHUYECKHe peakuu u Jp. CBs3b PU3MUECKUX CBOICTB C COCTaBOM, CTPYKTYPOIl U yCIOBUAMU
oOpa3oBaHus MUHepanoB (TunoMopdusm). [Ipuposa okpacku MHUHEPAJIOB.

1.4. CoBpeMeHHbIE METO/IbI MUHEPATIOTMYECKUX UCCIEA0BAHUNA. MeTO bl CIEKTPOCKOIINU
TBEPAOTO Telld, PEHTT€HOCHEKTPAIbHOTO W PEHTICHOCTPYKTYPHOTO aHaIN30B, 3JIEKTPOHHOU
MUKPOCKOIIMH BBICOKOIO pa3peleHus u 1p. [loneBbie MeToaAbl AMarHOCTUKY MUHEPAJIOB.



1.5. O6pazoBanue MuHepasioB B pupoe. [lonsTHe 0 nmporeccax MUHEPaTI000pa30BaHuUs:
MarMaTH4ecKoM: MEerMaTUTOBOM, IHEBMATOJIMTOBOM, THAPOTEPMAIBLHOM, METaMOpP(HUYECKOM,
METacOMaTU4YEeCKOM, THIIEPreHHOM. PaciipocTpaHeHHOCTh MUHEPAJIOB B 36MHOM KOpPE U MAHTHH.

Pa3nea 2. OnucarenbHas 4acTh

2.1. Knaccudukanust 1 HOMEHKIJIaTypa MHHEPAJIOB

2.2. CamMoponmHble DJIEMEHTBI M HWHTepMeTauIndeckue coeauHenus. OOmas
XapakTepUCTHKa U ycioBus o0pa3oBaHus B npupoje. Kiacc Meramisl: Menp, cepedpo, 30510To,
IUIATHHA, TOJMKCEH, cCaMOpoAHOe >kene30. Kiacc mojsyMmMeramibl: MbIIBSK, CypbMa, BUCMYT.
Knacc Hemerambl: anmas, rpadur, cepa.

2.3. Cynbdunasl, cynbdoconu u uM moaoOHbIe coenuHeHus. O0Imas XapakTepucTUKa u
ycioBus 00pa3oBaHus B npupoe. OCHOBBI CUCTEMATUKHU CY/Ib()UI0OB U UX aHAJIOTOB.
Krnacc mpoctble cepHHCTbIE M UM 10JI00HBIE coeaMHEHHUd. ['pymna XaabKO3MHA: XaJIbKO3MH,
apre’TuT, akaHtuT. ['pynna ranenuta: ranenut. I'pynna cdanepura: chaneput, BIOpTUMT,
KrHOBaph. CeMeHCTBO NUPPOTHHA: T'eKCAMPPOTHH, KIMHOMUPPOTUH, NeHTIaHauT. ['pymma
XaJIbKOIMPUTA: XaJIbKOIMUPUT, OOpHUT. I'pynna KoBejuIMHA: KOBEJUIMH. ['pynna aypunurMeHTa:
AypHUIIUTMEHT, peanbrap. ['pyrnna aHTUMOHHUTA: aHTUMOHHUT, BUCMYTHH. ['pynmna monuOaeHuTa:
MonauOaeHuT. ['pynna nupuTa: NUpHUT, Mapkasut, apceHonuput. Kiacc cynbdocoan. I'pynna
TeTpa’aputa (OJNEKIble pyabl): TEHHAHTHT, TETPaj’ApHT. [pynma mpycTHTa: TPYCTHT,
nupapruput, creganut. ['pynmna cynbdocosneil cBuHIA: OyaaHKepuT, JHKEMCOHUT.

2.4. Tanounneie coeauHeHus. OOmas XapakTEpPUCTHKA W YCIOBHA OOpa3oOBaHHS B
npupoze. Knace dropunsl: daroopur. Kiace XJa0pu/ibl: rajauT, CUIbBUH.

2.5. Oxcuapl. OOmiast xapakTepucTHKa W ycloBHsl oOpasoBaHusi B mpupozae. OCHOBBI
CHUCTEMAaTHKH OKCUI0B U I'MJIPOKCUIOB.
Knacc 1. Tlpoctble u cnoxkHble okcuiabl. I'pynma kympura: KynpuT. CemeilcTBO KopyHOa —
WIBMEHUTA: KOPYHJ, TI€MaTUT, WIbMeHUT. Ipynma Opaynuta: OpayHut. CemeiicTBo
IIMAHENUIOB: IIIHHENb, MAarHeTHT, XPOMIIIHHEIH/BI, TayCMaHUT, Xxpu3odepwi. ['pymma
pyTHJIAa: PYTWJI, aHaTa3, KacCUTepuT. I'pynmna koiaymMOMTa — TaHTAIWTA: KOJYMOUT, TaHTAJMT,
nupoiato3uT. ['pynma nepoBckuTa: HEPOBCKUT. ['pymma mnupoxiopa: MHPOXJIOP, CaMAPCKHUT.
I'pynna ypanunura: ypanuHUT. CeMeicTBO KpeMHe3eMa: (-KBapll, TPUIUMHT, KPUCTOOAIMT,
omai.
Knacc 2. T'mapookcuabl. I'pynma Opycurta: Opycut. I'pynma ru60cuta: ru60cut. ['pymmna
JENUJOKPOKUTAa — TE€TUTA: OEMUT, JEMUIAOKPOKHT, nuacrop, rétut. [pynma mncuimomenana:
IUIOMENIaH.

2.6. Kucnopoubie comu.
Knacc HuTpatbl: oOmias XapakTepuUCTHKa M ycloBHs oOpa3oBaHus B mpupozae. Harpueas
CEJINTpa, KaJlueBas CeJInTpa.
Knacc kapbonartel. OO6Imas xapakTepuCTHKa M yCIOBHsS oOpa3oBaHHs B IpHpojie. be3BoaHble
kapOoHaThl. CeMeNCTBO KalblUTa: KaJIbLIUT, aparOHUT, MarHe3UT, JOJIOMUT, AaHKEPUT, CUJIEPUT,
POZOXPO3UT, CMHUTCOHHT, LEPYCCUT, CTPOHLMAHHUT. [pynma mamaxura: MajllaxuT, a3ypuT.
Boanbie kapOoHaATBI: HATPOH.
Knacc cynpdatsl. Ob1ias XxapakTepucTuKa U ycloBus oOpa3zoBaHus B npupoje. ['pynna 6apura:
OapuT, LIeNeCTHH, aHTJIe3UT. ['pyImina rurnca: aHruJIpuT, TUIC. ['pymnmna anyHuTa: allyHUT, IPO3HT.
Knacc monubGnatel u Bodb(pamarel. OOmias XapakTepUCTHKa M YCIOBHSL 0Opa3oBaHUS B
npupoze. I'pynna Bonbdpamuta: pepdepurt, rrobHeput. ['pymnmna nieenuTa: MOBEUINT, IIEETHT.
Knacc. @ocdarel, apceHarsl u BaHajaThl. OOIIas XapakTepUCTHKa U YCIOBHS 0Opa30BaHUS B
npupoe. be3Bonubie Gocdatel, apceHaTsl U BaHaaaThl. ['pynmna MoHaUTa: MOHALUT, KCEHOTHM.
I'pynna anarura: amatut. Bomuble Qocdarsl, apceHaTsl M BaHajnaThl. [pynna BUBHAHUTA:
BUBHAHUT, aHHAOEPTUT, SpuUTpHUH. [ pyrima Oupro3sl: Ouprosa.
Knacc cunukatel u amomocunukatbl. COBpEMEHHOE MpPECTaBI€HHE O CTPYKTYpPHBIX THIAX
cuuKaToB. OCHOBBI COBPEMEHHOM KpPUCTANIOXMMHUYECKOW KJACCU(UKALUU CHIIMKATOB.
OctpoBHble cunukathl. O01Ias XapakTepUCTHKA U YCIOBUSL 00pa30BaHUs B IPUPO/IE.




OCTpoBHbBIE CHUJIMKAThl C HW30JUPOBAHHBIMH KPEMHEKHCIOPOAHBIMU TeTpa’dapamu: 0e3
JI00ABOYHBIX aHHOHOB: (DEHAKUT, MUHEPAJIBI TPYMIBI OMMBUHA (M30MOpdHBIEC psabl opcTeput-
dasuT-TehpouT), MUHEpPANIBI TPYMIBI TPaHATOB (IHPOII, aJbMAaHIUH, CIIECCAPTHH, TPOCCYIIP,
aH/paIuT, YBapOBHT, LIOPJIOMUT, THAPOTPaHATHI), LUPKOH, TOPUT. OCTPOBHBIE CUIIMKATHI C
U30JIMPOBAaHHBIMH KPEMHEKHCIOPOAHBIMH TETpa’ApaMu U J00ABOYHBIMH AHMOHAMU: JUCTEH,
aHJaTy3UT, CUJUIMMAHMT, CTaBPOJUT, Tomas, cpeH, Xxjopuroul. OCTpOBHBIE CHIIMKATBI CO
C/IBOCHHBIMH KPEMHEKHCIOPOJHBIMU TETpadApaMH (AMOPTOCWIIMKATHI) M J100ABOYHBIMHU
aHMOHAMM: WIbBAWUT, KaJaMHH, JaMIpouiuiuT. OCTpOBHbIE CHIIMKATBHI C M30JUMPOBAHHBIMU U
C/IBOCHHBIMH KPEMHEKHCIIOPOJHBIMU TETpadApaMH, COACPKAIIMMU J00ABOYHBIC AHUOHBI:
LOU3UT, OSOMJOT, OPTUT, Be3yBHaH. OCTPOBHbIE CHJIMKAThl KOJBIIEBOIO THUIA: OEpHLI,
KOPJHEPUT, AUONTA3, TYPMAJIHH, IBAUAIIHNT.

Ilenoyeynble cunukarel. OOwas XapakTepUCTHKAa M YCIOBUS O00pa3oBaHMs B IPUPOJE.
Oco0OeHHOCTH KPUCTAJLIMYECKUX CTPYKTYp IIMPOKCEHOB M INHPOKCEHOMJOB. Bapuanuun
XMMHUYECKHX COCTaBOB MUPOKCEHOB. J(marpammbl KiaccMpUKalMU MUPOKCEHOB. PoMOuueckue
NUPOKCEHBI: MHHEPAJbl Psijla dHCTATUT-(PEppPOCHIIUT. MOHOKIMHHBIE MUPOKCEHBI: MHHEPAJIbI
psla KIMHORHCTAaTUT-KIMHOQEPPOCWINT, MUXKOHUT, MHHEpalbl psjia JAUONCHUI-TeAEHOEpIHT,
aBIUT, STUPUH, KaJEUT, CIOgyMeH. [[npokceHon 1bl: BOJUIACTOHUT, POJOHUT.

Jlentounble cunukaTbl. O0Ias XapaKTepUCTUKA U YCIOBHsI 00pa3oBaHus B npupoje. [loaxonsl k
COBpeMeHHOU Kinaccudpukanuu ampubonaoB. PomOndeckne ampuOOIBI: aHTOQWILIINT, KEAPHT.
MoHoxinHHBIe aM(pUOONBl: MHUHEpaJbl psijila TPEMOJUT-aKTUHOJHUT, POrOBble OOMaHKH;
am(puO0I0BBIC aCOECTHI.

CrhoucTble CUIMKAThl U amoMocuiIMKaThl. OOmas xapakTepuCTHKa U YCIOBUS 00pa3oBaHUs B
npupose. TUbl CETOK B CTPYKTYpE CIIOMCTBIX CHUJIMKAaTOB; CMEUIAHOCIOWHBIE CUJIMKATHI.
CunMkartbl ¢ JBYXCIOMHBIM MAKETOM: KAOJIMHUT, MUHEpAJIbl IPYIIbl CEpIEHTUHA (AHTUIOPHT,
TM3apAUT, Xpu30THi). CHIMKATBl C TPEXCIOWHBIM IAKETOM: TalbK, MHUPOQUIUINT, CIIOJIBI
(MYCKOBHUT, IaparoHUT, (pJIOronuT, OUOTUT, JENUIOMEIIaH, JEMUI0INT, IUHHBAIBANT), XPYIKUE
cimoabl  (Maprapur), TUPOCTIONbl  (TUAPOMYCKOBHUT, BEPMHUKYJIUT,  TJIAYKOHMWT),
MOHTMOPHWJUUIOHUT, HOHTPOHUT. CHJIMKAThl C YEThIPEXCIOHHBIM IMAKETOM: MHMHEPAJbl TPYIMIIbI
XJIOPUTOB (TICHHUH, KITMHOXJIOP, IPOXJIOPHUT, TEIOPUHTHUT, mamMo3uT). [IpenuT, anodpumut.
Kapxkacuble cunukatel. O01as XapakTepucTUKa U YCJI0BUS 00pazoBaHus B npupojie. KapkacHsie
AIIOMOCUJIMKATBL: [OJIEBbIE IINAaThl (KaJWEBO-HATPUEBbIE IIOJIEBBIE INIMATHI - OPTOKJIA3,
MUKPOKJIMH, CaHUIMH; IUIarMOKJa3bl - ajJbOWUT, OJNMIOKIA3, aHJEe3UH, Jadpazop, OUTOBHUT,
AQHOPTHUT), JEHIUT, HEeDEINH, CKAOIUThl (MEMOHUT-MApUANINT), KAHKPUHUT, COAAIUT, JIa3ypHUT.
Bonoconepkamiye KapkacHble aTIOMOCHJIMKAThl 03 J00aBOYHBIX AHUOHOB (IICOJIUTHI):
HATPOJIUT, aHAIBIUM, I1a0a3HUT, CTUIILOUT, TeUTAaHUT.

Paznen 3. 3aka0unTe/bHAS YACTh

3.1. MuHepanbHBIN cOCTaB 3eMHOUN KOpbl. KomnuecTBeHHOE 3HaYEHHE PA3IMYHBIX THUIIOB
XUMHUYECKHX COCTUHEHHUH B 3eMHOU Kope. OCOOEHHOCTH COCTaBa M PACIIPE/ICTICHIS MHHEPAJIOB B
3EMHOM KOpE.

3.2. Accounumanuu MHUHEpPaJIOB B TOPHBIX MOPOJAX M PYIHBIX MECTOPOXKJICHUSX.
Munepanbl TIyOUHHBIX H3BEPKEHHBIX IMOPOJ M MarMaTHUYeCKUX PYAHBIX MECTOPOXKICHUH.
BEDKHGﬁIHHG acconuanun MI/IHepaJ'IOB B IIerMaTtuTax. ACCOHI/IaHI/II/I MI/IHepaJ'IOB B KOHTAKTOBO-
METacOMaTHYEeCKNX 00pa3oBaHUSX. MUHEpaIbl THAPOTEPMAIBHBIX MECTOPOXKICHHUH MOIE3HBIX
ucKkonaemblx. MuHepanbl 3(QQy3UBHBIX TOPHBIX TIOPOJ W MPOAYKTHl BYJIKAHHYECKHUX
SKCranmsuuid. MuHepalbl KOpbl BBIBETpUBaHUS. MUHeEpalbl OCAJOYHBIX TOPHBIX MOPOI.
Munepansl MeTaMOpP(QHU30BaHHBIX TOPHBIX IMOPOA U PYAHBIX MECTOPOXKACHUHA. MuHepabl
MeTaMOPPUIECKIX MECTOPOKICHHH MONIE3HBIX HCKOTTAEMBbIX.

5.2. Pa3nenbl AMCUMILIHHBI M MEKINCHUIIIMHAPHBIE CBA3H C 00ecneYnBaeMbIMHU
(mocJienylolmuMM) TUCHUIIIHHAMU
\ No \ HaumenoBanue \ NeNe pa3genoB u TeM NaHHOM ITUCIUTUIMHBI, HEOOXOIUMBIX AJIs




/11 | 00ecreYnBaeMBbIX M3y4deHUs: 00ecTieunBaeMBbIX (TTOCIICIYIONINX ) TUCITATIITAH
(mocneayromumx)
JUACIIUIUTHH
1. | Ilerporpadus 1.5 2212324 |25. |26 3.2
2. | JIutonorus 15 24125 |26 3.2
3. | O6mmas 1.2 1.3 15 3.1
rEOXUMHUS
4. | OcHOBBI yueHUs 1.5 22232425 |26 3.2
0 TOJIE3HBIX
HCKOIIa€MBIX
5.3. Pa3zgenbl H TeMbI JUCHMILIMH M BHABI 3AHATHH
Bunnl 3anstuil B gacax
Ne | HaumeHoBanue HANMEHOBAHIE TEMbL JIab.
n/n pazznena Jlekn. | Cemun. | /Ilp. | CPC | Bcero
3aH.
1.1. Benenue 1/0 0/4 1/4
1.2. 3emuas xopa u
0COOEHHOCTH €€ 3/0 0/4 3/4
cocTaBa
1.3. Koncrurtyuus u
. 212 4/2 4/8 10/12
CBOICTBa MHHEPAJIOB
1 Paznen 1. 1.4. CoBpemeHHbIE
OOmast yacTb | METOJIBI IETAJIbHBIX 202 0/4 2/6
MUHEPATIOTUICCKUX
HUCCIEe0BaHUN
1.5. OGpa3zoBanue
MUHEPAJIOB B 210 0/12 216
npupojie
2.1. Knaccugukanus
¥ HOMEHKJIaTypa 2/0 0/4 2/4
MUHEPAJIOB
2.2. CamopoHbIe
DJEMEHTHI U 21 4/ 48 | 1095
MHTEPMETAILITHIECKIE 05
COCOUHEHMS
23.C
> | o Paspen 2. CyHL(l)}(])J::I())(JlI)EII[;’II:IM on 8/ 8/16 18/
MHCATENBHAL | o oo 1 15 16 185
4acTh
COCIUHEHMS
2.4. Tanongusie 21 4/ 4/ 10/9.5
COCIUHEHMUS 0,5
2.5. Oxkcuapl 2/1 18/5 8/16 | 18/ 35
2.6. Kucnopoausie 42 24/ 4 | 25/49 | 53/55
COJTH
3 Pasznen 3. 3.1. MHHepanEHLn/I 210 0/8 28
3aKIroUHTeIbHAS | COCTAB 36MHOM KOPBI




Hacth 3.2. Accounanuu
MHUHEPAJIOB B TOPHBIX 210 400 4/ 10/8
MOPOJIaX U PYIHBIX =
MECTOPOKACHUSIX
Utoro 28/10 56/ 57/ | 141/17
= 12 149 1
5.4. IlepeyeHb JeKIIUOHHBIX 3aAHATHI
Ne Ne paznena m TeMbl HaumenoBanue | Tpynoem- | Onenounsle | @opmupye-
n/m JTUCIUIUIAHBI. HCIOJIb3YEMBIX KOCTh CpeacTBa MbI€
Tewma sexnuun TEXHOJIOTUI (gac) KOMIIETEH-
U1
1 2 3 4 5 6
1. | Pa3zngen 1. O6man [IpoexTHbIC
4acThb. METO/IbI 00y4YEeHHUS
1.1. Beenenue C UCIIOJIB30BAaHUEM
1.2. 3emHas kopa u MYJIbTUMEIUIHBIX
OCOOCHHOCTH €€ COCTaBa | IMPEe3eHTAIHI I1CK-3.4,
1.3. Koncrutyuus u 3.6
CBOHCTBA MUTEPATIOn 10/4 cobeceroBaHue
1.4. CoBpemeHHBIE -
METO/IbI JIETATBHBIX
MHUHEPATOTUYECKIX
HCCIeA0BaHUN
1.5. O6pa3zoBanue
MUHEPAJIOB B IIPUPOJIE
2. | Pazmex 2. [TpoexTHbIE
OnucarenbHasi 4acTh. | METOJBI OOYUYEHUS
2.1. Knaccudukanus u C UCTIOJIb30BAaHUEM
HOMEHKJIaTypa MYJIbTUMEIUITHBIX
MHHEPAJIOB IIPE3EHTALNN
2.2. CamoponHbIe TICK-3.4,
JJIEMEHTHI U 36
WHTEPMETaNINYECKUE '
COEIMHEHNS 14/6 cobeceroBanne
2.3. Cynbunsl,
cynb(oconu u UM
MOI00HBIE COSAMHEHUS
2.4. 'amonHbIe
COEJIMHEHUS
2.5. Oxcupt
2.6. Kucnopoubie conun
3 | Pasgen 3. [IpoexTHbIE [1CK-3.4,
3aka0unTeNbHANA METOJTbI O0YICHHUS 3.6
4acThb. C UCIIOJIb30BaHUEM 4/0 cobeceqoBaHKe
3.1. MunepajibHbIi MYJIbTUMEINITHBIX
COCTaB 3€MHOM KOPBI IIPE3CHTALNUN




3.2. Acconuanuu
MHHEPAJIOB B TOPHBIX
MOPOJIaxX M PYTHBIX
MECTOPOKICHHSIX

6. Ilepevenn 1a00paTOPHBIX PadoT/ npakmuueckux 3aHamui

Ne
/o

Ne
paszziena u
TEMBI
JIACIIUII-
JIMHBI

HanmenoBanne
71a00paTOPHBIX padOT

TpynoemMKocTb
(dachr)

OLieHOYHBIE
cpencTaa

dopmupyembie
KOMITETCHIIMHI

13

Mopdonorust u puznueckue
CBOWCTBA (IMAarHOCTHYECKUE
CBOIMCTBa) MUHEPAJIOB

4/2

3a4€T

I1CK-3.4, 3.6,

2.2,2.3

Tun 1.CamopoiHbie
9JIEMEHTEL.
Tun 2. Cynbhusl.

12/2

3a4€CT

I1CK-3.4, 3.6,

24,25

Tun 3. IN'amounsl.
Tun 4. Oxcuasl

12/2

3a4€CT

I1CK-3.4, 3.6,

2.6

Tun 5. Conun
KHCIIOPOICOAEPIKAIINX
kuciot. Knace 5.1.
KapGonatsr.

Knace 5.2. Cynbdats
Kiace 5.3. Bonasdpamarst
Knacc 5.4. @ocdatsr

4/0,5

3a4€T

I1CK-3.4, 3.6,

2.6

Knacc 5.5. Cunukarsl
ITonxiacc 5.5.1. Cunukarsl
C U30JIMPOBAHHBIM
KPEMHEKHUCIOPOAHBIM
TETPa’ApPOM B
KPUCTAILITUYECKON
CTPYKTYpE.

IToaknacc 5.5.2. Cunnukarsl
C U30JIMPOBAHHBIMU
rpynnamMu
KPEMHEKHUCIOPOIHBIX
TETPadApOB B
KPUCTAIITUYECKON

CTPYKTYpE.

6/1

3a4CT

I1CK-3.4, 3.6,

2.6

Ilonxmacc 5.5.3. Cunukarsl
C HETIPEPHIBHBIMH
IICIIOYKaMHU U JICHTaAMU
KPEMHEKHUCIIOPOTHBIX
TETPadPOB B
KPUCTAIITUIECKOU

CTPYKTYpE.

4/1

3a4cT

I1CK-3.4, 3.6,

2.6

IToaknacc 5.5.4. Cunukarsl
CHerepHBHBMH{CHOﬂMH
KPEMHEKHUCIOPOJIHBIX
TETPadAPOB B
KPUCTAJUTMYECKOM

4/0,5

3a4CcT

I1CK-3.4, 3.6




CTPYKTYpE.

TTogxmacc 5.5.5. Cunukarsl

(UTFOMOCHIIMKATHI) C

TPEXMEPHBIMHU KapKacamu

8 2.6 ATFOMOKPEMHEKHUCIIOPOTHBIX 6/1 3a4er [1CK-3.4, 3.6,
TETPadAPOB B
KPUCTATIMYECKON
CTPYKTYpE
9 3.2 MuHepaibHbIE acCOIUAIIIN 4/0 3a4er [1CK-3.4, 3.6,
6.1. [li1an caMoCTOSITEJILHOM PA0OTHI CTYJIEHTOB
Ne Bun Pexomengyemas Kou.-
Tema CaMOCTOSITEb- 3amanne BO
HEI. 9 JUTEpATypa
HOMW paboOTHI 4acoB
1. berextun A.T'.
Kypc
MMHEPAJIOTUHY.
M. : KIV. — 2008.
—736c.
Pa6ora 1o ITo o6pa3uam us3 2. bynanos B.A.,
3aKpeIUIEHHI0 | STAJOHHOM 1 paboueji | DEOTONOB ALA.,
dusnueckue HAaBBIKOB KOJUIEKITUHU Cuspix A M.
1 CBOWCTBA OlpE/eNe s | MMHEpaNoB omucars n | [IPAKTHIECKas 4/34
MHHEPAJIOB. (U3MYECKUX | ONpeNeNuTh OCHOBHBIe | MAHCPAIOTH C
CBOICTB JIMAarHOCTHUYECKHUE OCHOBaMH
MHHEPAJIOB. cBolicTBa MuHepayop | KPHCTAILIOTpa-
¢un. — Upkyrck:
H3n-Bo
Hpkyrckoro
YHHBEPCHTETA,
1995. - 248 c.
BuumatenbHo 1. berextun A.T'.
U3Y4YHUTh 00pa3Iibl Kype
MHHEPAJIOB, MUHEPAIOTHH.
YCTaHOBHUB UL M. : KIIV. — 2008.
00pas1oB U3 pabodel | _ 734 ¢.
KOJUIEKLIUH
(usmueckne cBoiicTsa, | 2+ DYTaHOB B.A.,
Camoporsie Pa6ora c a TaKKe 00paTuTh g;zzlrff;A-A-’
5 S TCMEHTLL STANOHHOM M | BHUMAHHE Ha o aKTI/I‘{éCI;a}I 12/24
Cynsims, paboueii COBMECTHOE MIl/:I)He =
KOJUIEKIIMSIMH. | HAXOXKJICHUE payorus ¢
H3ydaeMbIX OCHOBaMH
MUHEpAJIOB B KPHUCTAJIOTPa-
o6pastax. Cocrapury | PHU. — VIPKyTCK:
CBOJHYIO TaOJIHUILy W3n-80
usnueckux cpoiicts | VIPKYTCKOro
[t TIepeHs YHHBEPCHTETA,
MHHEPAJIOB M3 THIIOB 1995. - 248 c.




CaMOPOJTHBIC
AJICMCHTHBI U

CyIb(QUIBL.

BuumarensHO 1. Berextun A.I"
H3YYUTh 00pasiibl Kypc -
MHHEPAJIOB, MUHEPAJIOTUU.
YCTaHOBHB JIJIS M. : KJIY. — 2008.
o0pasuoB u3 paboueln | 73 6 c

KOJIJICKIIUHN
¢u3nueckue CBOICTBA,
a TaKkKe 00paTUTh

2. bynanos B.A.,
bemoromos A.A.,

Tanonsie Pabora ¢ BHUMAaHHE Ha Cuspix A1
S — STAJIOHHOH U | COBMECTHOC [TpakTrueckas 12/24
' paboueii HaXO0XJICHUE MUHEPAJIOTHUS C =
OKcHIBL
KOJUICKIUAMU. | U3y4aeMbIX OCHOBaMH
MHHEpPAIOB B KpucTtajjiorpa-
obpasuax. Cocraputs | Gun. — Hpkyrck:
CBOJTHYIO TaOJIHILY Usn-Bo
¢usnyeckux cpoiicts | pKyTckoro
JJIA IIEPEYHA YHUBCPCUTCTA,
muHepanos u3 Tumos | 1995. - 248 c.
TaJIOU/IbI ¥ OKCHJIBI.
BuumarensHO
6 1. berextun A.T'.
H3YYHUTH 00pas3Ibl
y4 pasi Kype
MHUHEPAJIOB,
MHHEPAJIOTHH.
CTaHOBMB /IS
» o ey | M- s KLY - 2008,
00pa3ioB u3 paboueit
PAstoB 13 p ~ 736 c.
KOJUICKITUH
¢usnueckue cpoiictsa, | 2. bynaHnos B.A.,
a TaKKe 00paTUTh benoronos A.A.,
Pabora ¢ BHHMaHHE Ha Cuspix A1
STAJOHHOW U | COBMECTHOE [TpakTuyeckas
KapOonartsl. . 214
paboueit HaXO0XICHUE MUHEPAJIOTHUS C
KOJUICKIUAMU. | U3y4aCMbIX OCHOBaMH
MMHEpaJIOB B Kpucrajjiorpa-
obpasuax. Cocrasuts | Gun. — Hpkyrck:
CBOJIHYIO TabMuILy 13n-Bo
¢usnyecknx cpoiicts | IpKyTCcKoro
JJIA TICPEYHS YHUBCPCUTECTA,
MHUHepasoB u3 kmacca | 1995. - 248 c.
KapOOHATHI.
BuumarensHO
1. berextun A.T'.
W3Y4YHUTh 00pasIibl
Kypc
Pabora ¢ MUHEPAJIOB,
Cymarsr, STAJIOHHOH U CTaHOBMB JIJIS MHHCpaTIOTHH.
Pocarer aboueit Z6 a3110B U3 paboueit M. KIIV. —2008. 3/4
Bonbdpamatsr p p p —736c.
KOJUICKIMSIMH. | KOJUICKITHH

¢u3nyeckue CBONCTBA,
a TaKke 00paTUTh

2. bynanos B.A.,
benoronos A.A.,




BHUMaHHE Ha
COBMECTHOE
HaXO0XKJICHHUE
M3y4aeMbIX
MUHEPAJIOB B
obpasiax. CocTaBUTh
CBOJTHYIO TaOJIHILY
(hU3HYECKUX CBOWCTB
JUTSL TICPEYHS
MUHEPAJIOB U3
KJIaCCOB CYJb(DaThI,
BOJIb()paMaTel U

Cuseix AWM.
IIpaxTrueckas
MUHEPAIIOTHUS C
OCHOBaMHU
KpUCTAJIJIOrpa-
¢un. — Upkyrck:
Uzn-so
Hpkyrckoro

YHHUBEPCUTETA,
1995. - 248 c.

Cunukartsl ¢

¢bocdartsl.

BuumarensHO 1. Berextun A.I"
U3Y4UTb 00pas3IIbl Kypc -
MHHEpPAJOB, MUHEPAJIOTUU.
YCTaHOBHB IS M. : K]IY. — 2008.
00pasuoB u3 pabouell | 73 6 c

KOJUICKIIUH
(u3nuecKkre CBOMCTRA,

2. bynanos B.A.,
benoromos A.A.,

M30JIMPOBAH- a Takke o0paTuTh
HBIM KpEMHE- PaGora ¢ BHUMAaHME Ha Cuseix A.H.
KHCJIOpPOAHBIM ATaJOHHOMN U COBMECTHOC ITpakTryeckas 4/9
TETPa’APOM B paboueit HaXO0XIECHUE MHMHCPpaJIOTHS C =

KpUCTaJUIN- KOJUIEKUUSAMH. | U3y4aeMbIX OCHOBaMH
YECKUX CTPYK- MHHEPAJIOB B Kpucrajiorpa-

Typax. obpasuax. Cocraputs | Gun. — Hpkyrck:
CBOJHYIO TaOJIMILy N3n-Bo
¢usnaeckux coiicts | Mpkyrckoro
JUIsl TIepeyHs YHHUBEpCHTCTA,
HEOOXOIMMBIX 1995. - 248 c.
CUJTMKATOB.

BuumaTenbHo 1. berextun A.T.
W3YYHUTh 00pa3Iibl Kype

MHUHCPAJIOB, MUHEpaJIOTHH.
YCTaHOBHB JJIA _ | M.:KAOV.-2008.

CHUTHKATEL ¢ 00pasioB U3 padbodel | _ 734 ¢.

M30JIMPOBAH- PR . 2. bynanos B.A
- (u3HUECcKue CBOICTBA, B.e J'I(})II"OJ'IOB A.A.’

M KpeHe- Pa6ora c a TaKke 00paTHUTh Cosrix A T e
KHCTOPOHEIX STANOHHOW M | BHHMAHNE Ha s axmqécﬁaﬂ 6/3
TeTparIpOB B paboueii COBMECTHOE MII/:HG o ¢ -

KpHCTATTH- KOJUICKIHSMH. | HaXOXKJICHHE 0CHO]§aMI/I

deCKIX M3Y4aeMBbIX . ]
MHUHEPAJIOB B pucTajiorpa

CTPYKTypax. o6pasuax. Cocrapurs | PHU. — VIPKyTCK:

CBOJTHYFO TaOIHITY 13n-0

usmueckux cpoiicrs | YIPKYTCKOTo

JUTst TTepetHs VHHBEPCUTETA,
1995. - 248 c.

HEeO00XO0IUMBIX




CHJIMKATOB.

BuaumarensHo
U3YYUTH 00pa3Ibl
MHUHEPAJIOB,
YCTAHOBHUB JUJIsI
00pasoB u3 paboueit
KOJUICKIIHH
(u3nuecKkue CBOMCTBRA,
a TakKe 00paTUTh

1. berextun A.T.

Kypc
MHUHEPAIOTUH.

M. : KJ1VY. — 2008.
- 736 c.

2. bynanos B.A.,
bemoromos A.A.,

Ilenoyeunsle u Pabora ¢ BHUMAaHUE Ha Cusbix AW
8 JIEHTOYHBIE STAJOHHOM U | COBMECTHOE [pakTHueckas 418
CHJIMKATBHI. paboueii HaXO0XXJCHHUE MHUHEPAJIOTHA C =
KOJUIEKIUSAMH. | U3y4aeMBbIX OCHOBaMH
MHHEPAJIIOB B Kpucrtajjiorpa-
obpasuax. CocraButs | Gun. — Hpkyrck:
CBOJIHYIO TaOJIHUILYy Usn-Bo
¢usnyeckux cpoiicts | pKyTckoro
1715 TIEpeyHs YHUBEPCHUTETA,
HEO0OXOIUMBIX 1995. - 248 c.
CHIIUKATOB.
Bunmareibio 1. berextun A.l'.
M3Y4YUTh 00pa3libl Kype
MHHCPAsos, MUWHEPAJIOTHH.
YCTAHOBMB AL |\ . g1y, — 2008.
00pasuoB u3 pabouell | 736 c.
KOJUIEKIIUH
¢usnueckue cBoiicTBa, | 2. bynanos B.A.,
a TakKe 00paTUTh benoronos A.A.,
Pabora ¢ BHHMaHHE Ha Cuseix A.H.
9 Crnouctsie STAJIOHHOW U | COBMECTHOE [IpakTnueckas 48
CHJTHKATHI. paboueit HAXOXK/ICHHE MHHEPAJIOTHSA C 2
KOJUIEKIIUSIMH. | U3y4aeMBbIX OCHOBaMH
MHUHEPAJIOB B KpHCTaLIorpa-
obpasuax. Cocrasuts | Gun. — Hpkyrck:
CBOJIHYIO TaOJIHITY N3n-Bo
¢usnyecknx cpoiicts | IpKyTCcKoro
TS TIEPEYHS YHUBEPCHUTETA,
HEO0OXOIUMBIX 1995. - 248 c.
CHJTHKATOB.
Brmnmarensro 1. berextun A.T'.
W3Y4YHUTh 00pasIibl Kype
MUTHCPATIOB, MHHEPAIOTUU.
KapkacHsbie Pabora ¢ YCTAHOBHB LA . | M.:KOY.-2008.
10 O — DTalOHHOM 1 00pasuoB u3 paboueit | 736 c. 6/8
KATHL paboueit KOJUIEKIINH
' KOIIEKIMAMH. | (u3MYecKue cBoiictpa, | 2- Bynanos B.A.,

a TaKke o0paTUTh
BHHMaHHUE Ha
COBMECTHOE

benoromos A.A.,
Cuseix A.M.
IIpaxTrueckas




HaXO0XJICHHUEC MHHEPAJIOTHUA C

M3Y4aeMBbIX OCHOBaMU
MUHEPAJIOB B KpHUCTAJIJIOrpa-
obpasuax. CocraBute | ¢un. — UpkyTck:
CBOJIHYIO TaOJIHILYy Uzn-Bo
¢busnueckux cBorcTB | MpkyTckoro

JUIS TIepeyHs YHUBEPCUTETA,
HEO0OXOTUMBIX 1995. - 248 c.
CHJIUKATOB.

1. berextun A.T.

Kypc
MUHEPAJIOTUH.
o sTanonHoOI M. : KAIY. —2008.
KOJIJIEKIIUN U3Y4NUTh —736c.
OCHOBHBIE THUIIBI 2. Bynamnos B.A.,
HPHUPOAHBIX Benoronos A.A.,
Pa6ora c accouuanui
Hpupoxibie JTaJIOHHOHU U MI/IHeLI an]i)B [IposecTn Corseix A H.
11| munepanbiie aboueit onncane 0.6 ESI_IOB Ipawtecicas 4/16
ACCOLUALIH. P p MUHEPAJIOTHs C
KOJUICKIIUSIMH. | MUHEPATbHBIX OCHOBAMH
accoruanuu. [ns KPHCTAILIOrpa-
KaXkJ10ro oopasia dun. — UpkyTek:
apryMeHTUPOBATh UX | Y351-Bo
reHEe3HC. HpkyTckoro
VHHBEPCUTETA,
1995. - 248 c.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSTEIbHON PadoThl CTYICHTOB

CamocrosrenbHas padota crynenToB (CPC) no naHHO#M quCHUIUIMHE MpeaycMaTpuBaeT padoTy
Ha/J DSTAJIOHHBIMM U pabOuYMMH KOJUJIEKIUSAMH OOpa3lloB MHUHEPAJIOB B COOTBETCTBHU C
M3YYEHHbIM MaTepuaioM, a TaKKe COCTaBJI€HHME TaOIMIl C JAMATHOCTUYECKUMH CBONCTBAMH
paccmaTpuBaeMblx MHHepaioB. Crtpykrypa mnpoBeaenuss CPC mnpuBenena B Ttabmuue 6.1.,
COIIACHO KOTOPOW HUXE NPUBEICHBI KPAaTKUE METOJMYECKHE YKa3aHUs K €KEHEeAeNbHOH (1o
IYHKTaM) CEMECTPOBOM padoTe CTy/eHTa.

1. Tema «®u3nyeckue cBOWCTBa MUHEPATIOBY. B X0/1e ayTUTOPHBIX 3aHATUHN (HA JEKLIUAX
U J1abOpaTOpHBIX paboTax) CTyJEHTaM H3J1aratoTcs TEOPETUYECKHE aCHeKThl U MpPaKTHUYECKue
HaBBIKM MO JaHHOM Teme. Jlyig 3akpemieHuss MaTepuaiga B XOJE€ CaMOCTOSITENIbHON paboThI
CTYAEHTHI JOJDKHBI C MCIIOJIb30BAaHUEM STAJIOHHOW M paboueil KOJUIEKIHUH B COMPOBOXKIECHUH C
PEKOMEHIyeMON JINTepaTypoll M COOCTBEHHBIMM 3allUCIMHU  PACCMOTPETh, OMNUCaThb U
YCTAaHOBUTh OCHOBHBIE (PU3MYECKHE, B TOM YHUCIEe MOP(OIOrUYecKre XapaKTepUCTUKU
MUHEpajoB B oOpa3uax. B sranoHHoil M pabodeil KOIEKUMSX MPEACTaBICHbl TUIIUYHBIE
MHUHepaJibl 00JaaloNMMU  KJIACCUYECKUMHU (U3NYECKUMU CBOWCTBAMH — OJieCKOM (TIMpHT,
TaJIeHUT, canepuT, TUTAHUT, TpapuUT, WIBMEHUT, KaIbLIUT, (DIOTONUT, KAOJIUHUT, MUPOITIO3UT,
HedenuH, KBapl), TBEPAOCTHbIO (TaJbK, I'MIIC, KaJbLIUT, (DIFOOPUT, amaTuT, OPTOKIA3, KBapil,
Toma3, KOpYHJ, anma3, rpadur, aucreH), 1BeTOM (MOPHOH, TOpPHBII XpycTallb, AMETHUCT,
payxTomas, KHHOBapb, OOpHHUT, peanbrap, aypuIUIMEHT, MaJaxuT, a3ypuT), LBET 4YepThl
(;ma3ypwut, cepa, XaJabKOIUPUT, MOJTUOJICHUT, MaPMaTHT, TEMATHUT), CIAHHOCTHIO (OMOTHUT, TaJUT,




KaJIbIUT, (DIIOOPUT, TUIATUOKIIA3, allaTuT, HeeuH, KBapll), YIEIbHbIM BecoM (TaJIeHUT, Oapur,
KJIBIIUT, KAOJIMHHT), ABYIy4YerpeIoMIeHneM (MCIIaHICKUI IINaT), MarHUTHOCTBIO (IMTUPPOTHH,
MarHeTHT, WIbMEHUT), MOP(OJIOTHEH KPUCTAIUIOB (TAJICHUT, IINHHENb, aTbMAHINH, TETPAdIPHT,
KaJbLIUT, MUKPOKJIMH, MYCKOBHT, LIepi, Oepuiul, KBapll, KHaHWUT, AMOICHUI), Mopdosnoruei
arperaroB (apy3a kBapua, GpocOpHTOBBIC W MUPUTOBBIE KOHKPEIMH, OOJIUTHl MArHeTuTa W
IUPOJIFO3UTA, 3€PHUCTBIC arperaThl IJIArMOKJIa3a W MUPUTA, HATEUHbIE arperarbl KalbLUTa U
aparoHUTHI, JEHAPUTHl OKCHUJOB M THJIPOOKCHJOB MapraHIla, HAJIEThl MaJaxHuTa, aHIJIE3UTa U
nepyccuta). Kaxxnas kareropus (pU3M4eCKMX CBOMCTB IPOCMATPUBAETCS M aHAIM3UPYETCs Ha
o0pa3max 3TaTOHHON KOJUIEKIINH, 0e3 KaKUX-JIN00 MaHUIYJSAIHA ¢ oOpa3namu. Jlanee MmaTepua
3aKperuIseTcs IPaKTUYECKMMU HaBbIKaMU Ha o0pa3iax pabodeil KOJUIEKIKH.

2-10. CrpykTypa caMOCTOSTENbHOH pabOThl A TEM, TIOCBSIIEHHBIX paboTe C
STAJIOHHBIMU U PabOYMMM KOJUIEKIUAMH 10 TemMaM «CamopoaHble 37eMeHTh» U «Cynbhuiab»
(memens 2), «amounsi» u «Oxcuap» (Hemens 3), «Kapbonare» (menens 4), «Cynbdartby,
«Dochare»y u  «Bombdpamare»  (emens  5), «Cwiumkatel ¢ HM30JIMPOBAaHHBIM
KPEMHEKUCIOPOJHBIM TETPA3IPOM B KPUCTAJUIMUECKOM CTpyKType» (Hemens 6), «CuinMkaTsl C
U30JIMPOBAaHHBIMU IPYIIIAMU KPEMHEKHCIOPOAHBIX TETPA3IPOB B KPUCTAIUIMYECKON CTPYKTYPE»
(menenst 7), «llemoueuyHble W JEHTOYHbIE CHIMKaTby (Heaens 8), «ClaoucCThle CHUIMKATBD)
(uemens 9), «Kapkacusie cunukarel» (Heaens 10) eqnHooOpasHa u B 001IeH Gopme u3naraercs B
JAHHOM OOBEAMHEHHOM ITYHKTE.

JUis  ycnemHoW peanu3allid  CaMOCTOSITEIbHOM paboThl CTYAEHTBl HCIOJb3YIOT
PEKOMEHIYEMYIO TUTEpaTypy (cM. Tabi. 6.1), coOCTBEHHBIC KOHCIIEKTHI JICKITHIA, a TAKXKE 3aIHCH
U TIOMETKH, CJeJIaHHble Ha JIabopaTOpHBIX paboTax MO cooTBeTCTByrouled Teme. CHauana
PEKOMEHAYETCS pacCMaTpUBaTh M aHAIM3UPOBATH KAXKIIBIA W3ydaeMblii MUHEPal U3 STAJIOHHOM
KOJIJIEKIIMM, oOpalliasi BHUMaHUE Ha TeHeTHYecKyto nHpopmaruro. Jlanee cTyJeHT NpUCTynaeT K
pabote Haa oOpazamu U3 pabodel KOJUICKIHH, BCIIOMUHAS OCOOCHHOCTH JUATHOCTHKH JTAHHBIX
MuHepasnioB.  KiroueBbIMM  33JadyaMM  KaXJOW  CaMOCTOSITENbHON  paboThl  sIBIISETCS
dopMHpOBaHHE TPEINCTABICHHA O Bapualmuu (U3UYECKUX CBOWCTB U TE€HETUYECKHX
0COOEHHOCTE MHUHEpaloB B IIpelesiax COOTBETCTBYIOLIEH KiacCU(UKAIMOHHONW €IMHUIIBI
(TMma, Kiacca, TOJAKJIAcca), 3alOMUHAHHE (QHU3MUECKUX M MOP(OIOTHYECKUX CBOWCTB U
0CcOOEHHOCTEH TreHe3uca A KaKJOro MHUHeEpasa, BbIPAa0OTKHM ONTHMAJIBHOIO MOJIXOAA B
OTIpEeNIeICHNH TMAarHOCTUIECKUX CBOMCTB M3y4aeMbIX MUHEPAJIOB.

Hwxe mnpuBeneHbl CHUCKHM pPEKOMEHIYEMBIX K PAacCMOTPEHHIO MUHEpPAlIoB JUIs
COOTBETCTBYIOILETrO exeHenenbHoro stana CPC (cornacHo myHkTaMm Tab. 6.1).

K teme 2 («Camopozansie snemMeHTsl» U «CynabGuabs»): Meab, cepedpo, rpadur, cepa,
XallbKO3WH, TAJCHUT, c(]alepuT, KUHOBAPb, NMUPPOTHUH, NMEHTIAHIUT, XAJIbKOIHPHUT, OOpPHHUT,
KOBEJUIMH, AaypUIUTMEHT, peajbrap, CTHOHUT, BUCMYTHH, MOJIMOJEHHT, MUPUT, MapKasuT,
apCEHOIUPUT, TEHHAHTHUT, TETPAJIPHT, JDKEMCOHHT, OyIaHKEPHT.

Kreme 3 («lamouap» u «OKCUABI»): TaluT, CHIBBUH, (DIIOOPHUT, KYNPHUT, KOPYHI,
reMaTUT, WIBMEHHT, IIIHHENb, MarHETUT, XPOMHUT, PYTWJI, KaCCUTEPUT, KOIYMOUT-TaHTAINT,
MEPOBCKUT, KBapIl, onan, Opycut, rubocut, 6EMUT, AUACTIOpP, TETUT, TUAPOTETUT (JIUMOHMT),
NICHJIOMEJIaH.

Krteme 4 («KapOoHaTbl»): KalblUT, aparoHUT, MarHe3WuT, JOJOMHUT, CHAEPUT,
POZIOXPO3UT, CMUTCOHHT, IIEPYCCHUT, CTPOHIIMAHHT, MAJIAXUT, a3ypHUT.

K Tteme 5 («Cynbdatey, «Dochate» u «BombppamaTs»): O0apuT, LENECTUH, aHTJIE3UT,
AQHTUJIPUT, THUIIC, IPO3UT, ATYHUT, amaTUT, Oupro3a, pepOoepuT, rroOHEpUT, IIEETUT, TOBEILIHT.

Kteme 6 («CunukaTbl € HW30JUPOBAHHBIM KPEMHEKHCIOPOIHBIM TETPa3JpoB B
KPUCTAJLTMYECKON CTPYKTYpe»): LHUPKOH, (dopcTeput, QasuiuT, Toma3, KUAHWUT, aHAaIy3WT,
CHJUTMMAHUT, XJIOPUTOUJ, CTaBPOJUT, I'paHaThl (IUPOIN, AlbMaHIUH, CIECCApTUH, YBapOBHT,
TpOCCYIISIp, aHAPAINT), TATAHUT.

K teme 7 («CuamKaThl ¢ U30JIMPOBAHHBIMH I'PYNIIAaMH KPEMHEKUCIOPOIHBIX TETPadIpOB
B KPUCTAJUTMYECKOW CTPYKType»): BE3yBHaH, JAMIPOPHUINT, SMHIOT, OEpWill, HIBIAHAJIHNT,
TypMaJIuHBbI.



K teme 8 («llenmoueunple W JCHTOYHBIE CHIMKATHI»): IUOMCHI, TeACHOEPTUT, aBTUT,
KaJleuT, OTUPUH, CIOAYMEH, SHCTaTUT, TUIEPCTEH, OPOH3UT,  BOJUIACTOHUT, POJOHUT
acTpOUILTUT, TPEMOJIUT, AKTHHOJIUT, POTOBbIE OOMaHKH, riaykodaH, ap(BEICOHHT.

K reme 9 («CiioncThie CHIIMKATBI»): TAIbK, MUPOGUILIUT, (PJIOrOIUT, OMOTUT, MYCKOBHT,
JCTHUIOJIUT, XJIOPUTHI (TIEHHUH, KIMHOXJIOP, TIOPHHTHUT), CEPIICHTUHBI, XPU3OTHIIbI, KAOJIHHHT,
MOHTMOPHWIJIOHUT, HOHTPOHUT, BEpMUKYIIUT, UILJIHT.

K reme 10 («KapkacHple aqrOMOCHIMKATHI»): IUIATMOKIA3bl, MHKPOKIWH, OPTOKIIA3,
CaHWJMH, CKaIOJUTHl (MAapUOIUT, MEHOHHUT), NEHIUT, He(EIUH, COIAINT, JIa3ypUT, KAHKPUHUT,
[[EOJUTHI (11a0a3UT, HATPOIUT, TEHIIAHTUT, CTUIBOUT).

11. [na camocrositensHOM paboThl mo Teme «lIpupoaHble MUHEpaIbHBIE ACCOLUALIUN»
HEOOXOUMBI: MaTepualbl JIEKIUWA W 3alUCH, CAClaHHbIe Ha J1a00paTOpHBIX pabdoT, a TaKke
pEeKOMEeHI0BaHHas JuTeparypa (cM. Tadia. 6.1.), sTamoHHas u paboyas KOJUIEKIMH [0 JaHHOU
TeMe. DTalloHHass U pabodas KOJUICKIHS BKIIOUAIOT ceOst Habop 0Opas3IoB ¢ KJIACCHYECKOU
TUNIOMOPGHONM MHHEpaIbHON accolMaluel, XapaKTepU3YIOIIel pas3Hble pachpoCTpaHEHHbBIE
TUIBl MAarMaTU4YeCKOro, MErMaTuTOBOr0, KOHTAKTOBO-METACOMATHUECKOTO, THAPOTEPMAIBHOTO,
MeTaMOp(hUUYECKOro U 0CaJ0YHOr0 MPOoIeccOB MUHEepanooOpa3oBanus. B mporecce paboTsl Haj
oOpa3Lamu TaJIOHHON KOJUIEKLIMEN Mepes CTYAEHTOM CTOUT 3a/lada BHUMATEJIbHO IPOCMOTPETh
U TPOaHAIM3UPOBATh KaXIbIi MHHEpan B oOpasle, MOHATh HMX B3aUMOCBS3b B paMKax
KOHKPETHOT'O TMpoIlecca MHUHEPATO00pa30BaHMs, OTMETUTh T'C€HETUYECKHME NPHU3HAKU JTaHHOU
MUHEPATBbHOM accolMaluy. 3aKkperuieHHe TMONyYEeHHBIX HAaBBIKOB, IONYYEHHBIX Kak Ha
JEKIIMOHHBIX W JIA0OpaTOPHBIX 3aHATUSX, TaK W B paboTe HAJ DSTAIOHHOH KOJUICKIUEH
BBIMIOJHSAETCST Ha oOpa3uax ux paboueil komnekuued. B pabGore Han paboueil koiuiekiuei
CTYACHTY HEOOXOAMMO ONPEAEIHTh BCE MHHEpAJbl B 00Opasle, ClelaTh OMUCaHWe o0paslna u
apryMeHTHUPOBATh MPUHAICKHOCTh MUHEPAIIBHON acCOLMAlMU K KOHKPETHOMY T€HETHYECKOMY
poLeccy.

7. Y4eOHO-MeTOAMYecKOe U MH(OPMALIMOHHOE o0ecTiedeHne JUCITUNIMHBI
a) OCHOBHAasl JIMTepaTrypa
berextun A.I'. Kypc munepanoruu — A.I'. berextun. M. : KJIY. — 2008. — 736 c. (50 5k3.)

bynanos B.A., FOnenko M.A. Pemenue kpuctauiorpaguueckux 3ajau ¢ MoMOIIbIO
crepeorpapuueckux npoexkuui. Upkyrck: Upkyr. roc. yu-t, 2006. — 175 c. (41 7k3.)

bynanoB.B.A. FOgenko M. A. Pemenne kpuctamiorpadhuyeckux 3a/1a4 ¢ MOMOIIbI0
crepeorpadpudeckux npoekiuit // Upkyrckuii roc. yH-T, Hayd. 6-ka. — OBK. — Upkyrck: UT'Y,
2006. DnexTpoHHBIH pecype. Pexxum nocryna: 9U3 "bubnuorex". - HeorpanuueHHbIH 10CTYII.
0) 10MOJIHUTEJILHAS JUTEepaTypa

berextun A.I'. Kypc munepanoruu . M.: K1V, 2010. — 736 c. (2 9k3.)

bynanoB B.A., benoronos A.A., Cu3zbix A.W. [IpakTuueckast MUHEpAJIOTHsI C OCHOBaMU
kpuctamorpapuu. — Mpkyrck: U3n-Bo Upkyrckoro ynusepcutera, 1995. - 248 c. (16 3k3.)

bynanos B.A., Cusbix A.W. KpucramioxumMusm nopo1000pa3yronmx MuaepanoB. UpkyTck:
N3n-Bo Upkyrckoro ynusepcurera, 2005. — 220 c. (19 sk3.)

bynanoB B.A. Cu3bix A.W. lnarnoctuka munepanos. — Mpkyrck: M3n-so MpkyTckoro
yHuBepcuteta, 1991. — 248 c. (59 7k3.).

bynax A.I'. Munepanorus. M.: Axkagemust, 2011. — 296 c. (7 3k3.)

Bynax A.I'. CtpykTypa, uzomopdusm, popmynsl, kinaccuduxanus Muepanon. CII6.: 3a.-Bo
CIIory, 2014. — 132 c. (1 ax3.)
I'onoBukoB A.A. Munepanorusi. — M.: Henpa, 1983. — 647 c. (32 3k3.)



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

Jlazapenko E.K. Kypc munepanoruu. — M.: Beicias mkosna, 1971. — 607 c. (31 3k3.)
Munogckuii A.B., Kononos O.B. Munepanorus. M.: Mock. yH-T, 1982. — 311 c. (1 3k3.)
Mumnepanorundeckas sunukionenus / [lox pen. K. @pes. — M.: Henpa, 1985. — 512 c¢. (16 3k3.)

CwmonbsinnHOB H.A. [IpakTHueckoe pykoBoACTBO 110 MuHepanoruu. — M.: Henpa, 1972. — 357 c.
(6 7K3.)

[tprobens I'., ummep 3. Munepanoruueckuii cimoBapb. — M.: Henpa, 1987. — 494 c. (30 5k3.)

B) IPOrpaMMHOe oOecriedeHue
Windows Professional XP SP3 / Windows 7/8/10, MS Office 2003-2010

r) 0a3bl JaAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI
EnunHoe 0KHO A0CcTyIa K 00pa3oBaTeIbHBIM pecypcam:
http://window.edu.ru/library?p rubr=2.2.74.9.13

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

Bcé o reonoruu - HeodunmanbHelil caiiT reonoruueckoro gakynsrera MI'Y
http://geo.web.ru/

Mineralogy database (ba3a maHHBIX 10 MHHEPAJIOTHH)
http://webmineral.com/

Hudopmanmonusiit pecype «Munepaisl. ['opasie noposl. Lnuder.
http://petrographica.ru/minerals-list.ntml

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

basza mannbix mo munepaigoruu «Dakota Matrix Mineral»
http://www.dakotamatrix.com/mineralpedia

European Mineralogical Union (Esporeiickuii MHHEPATOTHYECKHI CO03):
http://eurominunion.org

International mineralogical association (MexmyHapoaHast MUHEPaIOrHIeCKas acCOIHAIIN):
http://www.ima-mineralogy.org

Poccuiickoe MuHepanorunieckoe o0IIecTBO
http://minsoc.ru

Smorf: crystal models (Busyanusamust u 3-D MoaenupoBaHue KpUCTATTHICCKIX
MHOTOTPaHHHUKOB U 0a3a JaHHbIX 3-D koMOuHammii npocThix GopM pacrpocTpaHEHHbBIX
MHUHEpPAJIOB):

http://smorf.nl

8. MaTepuajibHO-TeXHHYECKOe o0ecnedeHue TUCIUTIINHBI

- HabOPbI MaTEPUAIIOB JIISI MAKPOCKOITMUECKOTO ONpeIeTICHNs MUHEPAJIOB, BKIIIOYAIOIINE
B ce0s1 mKansl Mooca, MarHUTHBIE KOMIIAChl, HETJIa3yprupoBaHHbIEe (ap(opoBbIe TUIACTHHKH
(OMCKBUTHI), CTAJIbHBIE UIJIbI (KaHIENIPCKHE IIUIa), TTOJIUITPONIIIEHOBLIH (rakoH ¢ 3-5%
pPacTBOPOM COJISTHOM KUCJIOTHI,


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

- BUTPUHHAS! MUHEPAJIOTHUYECKasi KOJUICKLUS JJIs TAOOpaTOPHBIX 3aHATHI U
CaMOCTOSITEIIbHOW PabOTHI;

- OTAJIOHHAsA MUHCPAJIOTUYCCKAA KOJUICKI WA JJIA Ha60paT0pHBIX 3QHSATUU U
CaMOCTOSITEIIbHOU Pa0bOTHI;

- yaeOHas (paboyasi) MUHEpAJIOTHYECKash KOJUICKIIUS ISl CAMOCTOSTEIbHON paOOTHI;

- MOJIEJIA IPOCTHIX (POPM KPUCTAIUTMYECKHX MHOTOTPAHHUKOB,;

- rpaduueckuii ¥ AEMOHCTPAMOHHBIA MaTepUa JIsi COOTBETCTBYIOIIHMX JICKITMOHHBIX U
NPaKTUYCCKUX 3aHIATUN

9. O6pa3oBaTejibHbIE TEXHOJIOTHHI

[Ipu ocBOEHMM IUCHMIUIMHBI HCIOJB3YIOTCSA CIEAYIOUIME COYETaHHs BHIOB Y4eOHOMH
paboThl ¢ MeToJaMM U (hopMaMH aKTUBU3ALUK [TO3HABATEIBHOM JESATENbHOCTH OaKalaBpOB JUIs
JOCTHDKEHUS 3aIJITaHUPOBAHHBIX PE3yIbTaTOB OOyueHHs W (OPMHPOBAHUS KOMIIETCHLIMH: Ha
JEKIMOHHBIX 3aHATUAX — AUCKYyccHM, |T-MeTonbl, MHAMBHUyadbHOE O0yueHHe U O0ydeHHE Ha
OCHOBE OIIbITa; Ha JJA0OPATOPHBIX 3aHATUAX — JUCKYCCHs, paboTa B KOMaHJe, HHIUBUAYaJIbHOE
o0yueHue, 00y4eHre Ha OCHOBE OIbITA, UCCIIEI0BATEIbCKUI METO.

JUis NOCTHXKEHMsI TOCTABJIEHHBIX Ii€JIel MPENnoJaBaHus JUCHUIUIMHBL PEATU3YIOTCS
CJIEAYIOINE CPEICTBA, CIIOCOOB! M OPraHU3aLlMOHHBIE MEPOTIPUATHSL:

- H3y4YeHHE TEOPETUYECKOr0 MaTepuajlia AMCUMIUIMHBI Ha JEKIUSAX C HCHOJIb30BaHUEM
KOMITbIOTEPHBIX U MHTEPAKTUBHBIX TEXHOJIOTUH;

- CaMOCTOSITEJIbHOE H3YyYEHHE TEOPETHYECKOr0 MaTepualla AUCLUIUIMHBL C HCIOJIb30BAHUEM
WutepHeT-pecypcoB, HHMOPMALMOHHBIX 0a3, METOAWYECKHX pa3pabOTOK, CHEeLUaIbHOM
yueOHOW W Hay4yHOW JMUTEpaTypbl, padOTbl C BUTPUHHBIMU, OHTAJOHHBIMU U pabouyuMHU
KOJIJIEKLIUSIMA MUHEPAJIOB;

- 3aKpeIUICHHE TEOPETUYECKOro MaTepuana HOpU IPOBEACHUM JIaOOpAaTOPHBIX 3aHITUH C
UCMOJIb30BAaHUEM  JIEMOHCTPALIMOHHOTO M HamsigHoro  (rpauyeckoro) Marepuaos,
CHEMAJIbHOM  JUTEepaTypbl, BBIIOJHEHUE WHIAUBUAYAIbHBIX 33aJaHUMl 1O JHMAarHOCTHKE
MHUHEpaJIOB.

10. Ouenounsbie cpeacrsa (OC).

10.1. OneHo4HBIE CpeaCTBA AJS:

BXOJIHOTO KOHTPOJISl — coOece0BaHUs

TEKYILEro KOHTPOJIL — TECThI, YCTHBIA OIIPOC
MIPOMEKYTOUHOM aTTeCTaIlH — YK3aMEH B YCTHOH opme

10.2. IIpumepHbIii NepeyeHb BOMPOCOB /IS MPOBEPKH CAMOCTOATEILHOI padoThI

MOATrOTOBKH K CO0eCe[0BAHMIO.

1. Pa3BuTHE MUHEPAJIOTUH: OCHOBHBIE 3TAIlbl CTAHOBJICHUS HAYKH.

2. Munepan: moHsTHE. PacmpocTpaHEeHHOCTh MHHEPAJIOB B OKPYKAIOIMIEM MHDE.
3HAUEHUE MUHEPAJIOTUN U1l IPOMBIIIJIEHHOCTH U SKOHOMMKH. CBSI3b MUHEPAJIOTUU C JPYTUMHU
HayKaMH.

3. Korctutynus muHepanoB. OOuye NpeAcTaBlIeHUs O CTPOCHUH aTOMOB XMMHUYECKUX
2JIEMEHTOB.  THIIBI XMMHYECKOW CBA3M B MHUHEpalax. BHyTpeHHee CTpOeHHME MHUHEpala.
[TpuHiMn  moTHeMmedl  ynmakoBKM: JAByXcioWHas (TeKcaroHajibHas) W TpexcloWHas
(xyOmdeckasi) IJIOTHEWIIME YIAKOBKM AaTOMOB. THIBI MYCTOT B IUIOTHEHIIMX YHaKOBKaXx.
KoopaunanyonHoe 4ucio. ATOMHBIE M HOHHBIE paauychl. Kpucramnmdeckas CTpyKTypa U
IIPOCTPAHCTBEHHAS PEIIETKA.

4. N3omopdusm: OIIpENIETICHUE. daxTopsl, CIIOCOOCTBYIOIIME  NPOTEKAHUIO
nzomoppusma. Tunsl n3oMopdusmMa 1Mo BaIEHTHOCTH, KOJIMYECTBY 3aMEIIAEMBIX 3JIEMEHTOB, 110
COBEPULICHCTBY.

5. [Nonmumophu3m U MOIUTUIHS.
6. Tumel Bosibl B MUHEpaJIax.



7. BHyTpenHee cTpoeHue 3eMind. XapaKTepUCTHKa OCHOBHBIX reocdep 3eMiM: 3eMHast
Kopa, rpanunia Moxoposuunya u ['yrenOepra, mutocdepa, acteHochepa, MaHTHS, BHEIIHEE U
BHyTpeHHee s11po. CBeeHMs], JIeKalUe B OCHOBE MIPEICTABICHUM O CTPOCHUU 3EMJIU: IIPSIMbIE U
KOCBEHHBIE METO/IbI UCCIIEIOBAHUS U X KpaTKasi XapaKTepUCTHKA.

8. PacripocTpaHEeHHOCTh XMMHYECKHX 3JEMEHTOB B 3eMHOM Kope. Pacmpenenenue
[JIaBHBIX MOPO1000pa3ymoIIUX 3JIEMEHTOB B MUHEpaiax M mopoaax Jutochepsl. MuHepanbHbIN
U XMMUYECKHHA cOCTaB 3eMHOM Kophl. [Ipumeps! auddepeHnnaniy XuMUIecKuX 3J€MEHTOB TPU
re0JIOTHYECKHX MPOoIeccax.

9. Ilpoueccsl MuHepazooOpa3oBanusi. MarMaTHUECKUil MPOIecC MUHEPaTI000pa30BaHus:
oOmras xapakrepuctuka mpouecca. Obxactu MarmoreHepanuu. IIporeccsl, conmpoBoXkarome
HBOJIIOLIMIO MarMbl: JIMKBallMsl, KOHTaMUHAIMS, CMELIEHUE MarM, KpUCTAJUIM3ALMOHHAs U
rpaButanoHHas auddepennmanus. IlocnenoBarenbHOCTh KpUCTAUIM3ALUKA MHUHEPAJIOB U3
MarmMaTU4ecKoro paciulaBa: 3BOJIIOLMOHHBIE psabl bosyHa.

10. [TermaTtuToBBIi MpoLIECC MUHEPATIOO0pa30BaHUs: 00IIasi XapaKTePUCTUKA U B3TJISAbI
Ha TPOUCXO0KJIEHUE NErMaTUTOB. MUHEpaJIbHBI COCTaB HanOoOJee pacHpOCTPAHEHHBIX THUIIOB
MerMaTuTOB.

11. Cxapubl U rpei3eHbl: 0COOEHHOCTH MPOUCXOKICHHUS U MUHEPAJIbHOTO COCTaBa.

12. TupporepmalbHBIl  TIPOLIECC MHUHEPaNoOOpa3oBaHUsA: OOIIas XapaKTEepPUCTHKA.
KunpHble ©  pyaHble MHMHEpPaIbl  BBICOKOTEMIEPATYpHBIX, CpEIHETEMIEPATypHbIX U
HU3KOTEMIIEPATYPHBIX THAPOTEPMATIbHBIX 00pa30BaHUIA.

13. Meramopdudeckuii mpormecc MHHEpaIooOpa3oBaHHS: 00mas XapaKTepPUCTHKA
npouecca. Tumbsl Metamopdusma. MuHepanbHBIA CcOCTaB MeTaMop(hUUYecKuX 0Opa3oBaHUM
3€JICHOCJIAaHIIeBOH, aM(pHOOIUTOBOM, T'PaHYJIUTOBOW M HSKJIOTMTOBOW (hamuii mpeoOpazoBaHHS
MOPOJI Pa3HOTO COCTaBA.

14. Ocagounblii TIpoliecC MHUHEpanooOpa3zoBaHUs: oOmmIas xapaktepuctuka. [IpoayKTsI
XEMOTE€HHOTO0 MUHepajgooOpazoBaHusi. MuHepanbl 30H OKHUCICHHS MEIHBIX, CBUHIIOBO-
LIUHKOBBIX, JKEJIE30PYIHBIX MECTOPOKIACHUN. MUHEpaIbHbIN COCTaB KOP BHIBETPUBAHMUSL.

15. Arperatbl MUHEpAJOB: KOHKPELHHU, OOJHUTHI, CPEpPONUTHI, CEKPEIUH, MUHIAIHUHBI,
JKEOJIbl, CTAJIAKTUTBHI, CTAJaIMUTbHI, HAT€UHble OOpa30BaHUS, JECHIPUTHI, 3EPHUCTHIE MAaCCHI,
JIPY3bI U JIp.

16. ®usnueckue cBoiictBa MuHepanoB. OmnpeneneHne, CYIIHOCTh W XapaKTepPHCTHKA
Kaxjaoro cpoiictBa. bieck. LBer munepana, nmobexanocts, upusanus. Yepra. IIpozpayHocTs.
O6muk xpuctawioB. [lceBpomopdo3bl W uX THUMBL. J[BOWHMKA W 3aKOHOMEpHBIE CpacTaHUs
KpPHUCTaJNIOB MUHepasioB. ArperaTsl U X ¢opmbl. CrnaitHoCTh, U310M. KOBKOCTb, XpYNKOCTb.
VY nenbHbIi BEC. JlononHuTENbHBIE JIMarHOCTUYECKUE CBOMCTBA: MarHuTHOCTb,
pazvoaKTUBHOCTb, BKYC, 3aIlax, IPOYUE CBOKCTBA.

17. BzaumocBs3b (pU3MUECKHUX CBOWCTB MUHEPAJIOB C UX BHYTPEHHUM CTPOEHHUEM.

18. Knaccugukanus MUHEpaJloB: COBPEMEHHbIE KPUTEPUU KJIacCU(PHUKAIMU MHUHEpAJIOB,
MIPUHIINII BBIIETICHUS] OCHOBHBIX KJ1acCU(UKAIIMOHHBIX €IUHULL (THII, KJIacc, MOJKIIACC, TPYIa).

19. Tun 1. CamopoHbIe 371eMEHTHI (0011ast XapaKTepUCTHKA)

20. Kiracc metaimsr*. MuUHeEpaltbl: meob, 3010mo, cepedpo, NAamuHna, Heeieso.

21. Knacc Hemeramnsl*. MuHepainsl: cepa, epagum, aimas.

22. Tun 2. Cynsuasl ¥ UM 0100HBIE coeAMHEHUS (00I1ast XapaKTEPUCTUKA)

23. Knmacc cynpduapr®*. MuHepais: xanvkosun', eanenum, chanepum, KuHo8apy,
NUPPOMUH, HUKENUH, NeHMIAHOUM, XalbKonupum, OOpHUmM, KOBELIUH, AyPUNuUSMeHn, peaibeap,
AHMUMOHUM, BUCMYMUH, MOAUOOEHUM, NUPUM, MAPKAZUM, APCEHONUPUNI.

24. Kmacc  cymbdoconmu®. MuHepalbl:  meHHawmum, mempa’sopum, npycmuml,
nupapeupum?, docemconum®, Gynancepum:.

25. Tun 3. Oxcuapl (0011as XapaKTepUCTHKA)

26. Knacc oxcunsl®. MuHepasbl: Kynpum, KOPYHO, 2eMamum, UTbMeHUm, WnuHey,
MazHemum, Xpomum, pymui, Kaccumepum, Konymoum®, manmanum®, neposckum’®, camapcxum?,
ypanunum?, keapy, onai.



27. Kmacc ruapookcunsr™. MuHepansl: opycum, eubbcum, 6émum, ouacnop, 2émum,
auopozémum (MUMOHUM), ncunomenan®.

28. Tun 4. I'anorenn 11 (0011281 XapaKTEPUCTHKA)

29. Knace xiopuasl*. MHHEpAIIBL: 2aium, CutbuH, KapHauum®, kepapaupum’.

30. Kitace dropunsr*. Musepanst: ghuioopum, kpuoaum’.

31. Tun 5. Conu KHCIOPOACOACPKAIIMX KUCIIOT (00IIast XapaKTepUCTHKA)

32. Knacc kapOoHatel®. MWUHEpANbL: Kaabyum, apazoHum, MazHe3um, O0J0MUM,
cudepum, podoxposum®, cuumconum®, yepyceum, cmporyuanum®, manaxum, asypum.

33. Knace cynbdarer*. Munepansl: Oapur, uenectun’, anrmesur’, aHTUJPUT, THIIC,
SIPO3HT'.

34. Kiacce docdarer*. Musnepanst: monayum?, kcenomum®, anamum, 6upiosa’.

35. Kimacc Bonb(dpamarsl 1 MonmubOnaTer®. Munepansl: gepbepum, croouepum, weenum?®,
nosennum',

36. Kiacc cunukatsl (00111ast XapaKTeprUCTHKA).

37. Ilogknacc CHIMKATHI C W30JIMPOBAHHBIMU KPEMHEKUCIOPOIHBIMH TETpadapamu’™.
MuHepansl: yupkown, ¢opcmepum, Gasium, monas, OUCMeH, AaHOAIY3UM, CULTUMAHUM
X10pumoud’, cmagponum, panamui (MUPON, ANbMAHOUH, CRECCAPMUH, VY8apOsUm, ZPOCCYIAD,
anopaoum), cghem.

38. Ilogknacc CHIMKATBI C HM30JUPOBAHHBIMH TPYIIIAMU  TETPa’aApoB*. MuHEpabl:
8e3Y8UAH, IAMNPODULIUM, dINUOOM, OEPUILL, IBOUATUM, MYPMATUH.

39. Iogknace memoYeuHble CHIMKATHI*. MUHEpAIbl: Ouoncuo, 2eOeH6ep2um1, aeeum,
acadeum, ICUPUH, CROOYMEH, OSHCMAmMum, mMpemoIum, aKmuHOIUm, po2oeads. 0OMAHKA,
anaykoghan, apeedconum?, oaacmonum, poooHum, acmpouinum.

40. [Toaknacc CIOWCTBIC CHJIMKATHI*. MUHEpalbl: maivk, nupo@uiium, roconum,
Guomum, Myckosum, 1enudoIUm, XI0pUmsl (NeHHUH, KIUHOXIOp, MIOPUHIUM'), cepnenmumb,
XPU3OMUNBL, KAOTUHUNM, MOHMMOPUTIOHUNM, HOHMPOHUN.

41. Tlogknacc KapKacHbBIC aTIOMOCHIIUKATHI*. MUHEpaNbl: niaeuokiasvl (psod aibOum-
ONIUCOKLA3-AHOE3UH-TAOPAOOP-OUMOBHUM-AHOPUM),  MUKPOKJIUH, OpmMoKIa3, canudun®,
anopmoxiaz', ckanonumel (Mapuoium, Metionum), netiyum', negenun, codanum®, nazypum,
KaHKpuHuml, yeoaumol (wabazum, HAMPOIUM, 2eULaHOUm, CMUIbLOUM).

42. MuHepanbHBIe — accolManmud.  MMUHEpaJIbHbIE  acCOIMAIlid,  CBS3aHHBIE C
MarMaTU4ecKuM TIPOIECCOM MHHepanooOpa3oBaHusl (MHUHEpAIOTUS KUMOEPIUTOB, MeEIHO-
HUKEJICBbIC W TUIATHHOBBIC PYJIbI OCHOBHOTO Marmatu3ma H T.I1.). ACCOIHMAIlMF MHHEPAJIOB B
nermMatuTax. Acconualiy MHHEPajJoB B KOHTAaKTOBO-METACOMATUYECKUX OOpa30BaHHSIX.
MuHepansl THIPOTEPMATBHBIX MECTOPOXKJICHUH TOJIE3HBIX HCKOMAeMbIX. MHHEpaIbl KOpPBI
BBIBETPUBaHUSA. MHUHEpabl 0CaI0YHBIX TOPHBIX TTOPOJI. MUHEepallbHbIE acCOLMAIINH, CBSI3aHHBIC
¢ MeTaMOp(PU3MOM TTOPOI.

43. COBpeMeHHBIC MCTOAbI UCCIICAOBAHNA MUHCPAJIIOB U KPUCTAJINIMYECKOTO BEIICCTBA.

* [Ipumedanue: B BONPOCcax, OTMEUCHHBIX 3BE3/10YKOH HEOOXOAMMO JaTh OOIIyI0 XapaKTEpPHCTHKY Kiacca
(monkacca) MUHEpaIoB: KpUTEPHH 00bEANHEHUS] MUHEPAJIOB B KJlace (TIOJIKIIACC), XUMHUYECKUH COCTaB MUHEPAJIOB,
B TOM YHCII€ BXOAAIINE U30MOPQHBIE MPUMECH, OCOOCHHOCTH KPHUCTAJUIMYECKUX CTPYKTYyp; obuiue ¢usndeckue
CBOHMCTBAa. YKa3aTh XapakTepHble MHHEpaibl W 00JacTH WX npuMeHeHus. Oco0oe BHUMaHME CIEAYET YISNIUTh
BaXHEHIIMM TpymmamM M CceMeHCTBaM MOopoJ000pa3yonx MHHEpPaJoB — KBaplly, OJHBHHAM, IpaHaTaM,
MUPOKCEeHaM, aM(ruboIaM, XJIOpUTaM, CIII0JJaM, TIOJIEBBIM IIMaTaM, (eI IIIaTOnaaM U JIp.

'06 sToM MuHepame HEOGXOAMMO HMETh OOIIME MPEICTABICHHS; OCTANbHBIE, BBIACHCHHBIE KypCHBOM
MHUHEpaJIbl HE0OXOIUMO 3HATh MOIPOOHO.

10.3. Oueno4Hble cpeacTBa AJs NPOMEKYTOYHOM aTTeCTAUHN
Martepuaibl AJ1sl IPOBEISHHSI TEKYIIETr0 ¥ MPOMEKYTOUYHOT0 KOHTPOJISI 3HAHUHN CTY/IEHTOB:

Kommerenmum,
Ne KOMIIOHEHTBI
Bun xkonTpOns KoHTtponmpyemsie TeMbI
n/m KOTOPBIX
KOHTPOJIUPYIOTCS
1 TecT / OOmieTeopeTHYeCKe  OCHOBBI ~ MHUHEPAJIOTHU: TICK-3.4, 3.6,




cobeceroBaHUE | XUMHYECKHUH W MHHEPAJIbHBI COCTaB 3EMHOU
KOpLI, KOHCTI/ITYI_[I/UI MI/IHepaJ'IOB, COBpeMeHHBIe
METO/Ibl MCCIICIOBAaHUS MUHEPAIBHOTO BEIIECTBA,
00pazoBaHNe MUHEPAJIOB B IPUPO/JIE

OnucarenbHass  4yacTb.  Knaccudukauus u
HOMEHKJIaTypa MUHepanoB. CaMopogHbIe

Tect /
2 AJIEMEHTBI U MHTEPMETAUIMYECKUE COCTUHCHUS. [ICK-3.4, 3.6
cobecenoBanue
Cynbumsl, cynshoconn 1 UM NoJ00HbIE
coequuenus. Okcuael. I'amongrl.
Tect / Conu  KHUCIOPOJCOACPKAIIMX KUCIOT: oO0uias

3 XapaKTEePUCTHKA. KapOonatsi. Cynbdartsl. I1ICK-3.4, 3.6
co0ecei0BaHNE
®docbatel. Bonbppamarel, MouOaTHL.

CoBpeMeHHOE TIPeCTaBJICHHE O CTPYKTYPHBIX
TAnax  cwiukatoB. OCHOBBI  COBPEMEHHOMU

KPUCTAJUIOXUMUYECKON KJIacCU(pUKaUU
Tect / cuinukaroB. CuiIMKaTtel C  M30JMPOBAHHBIM
4 o 4 . I1ICK-3.4, 3.6
cobecenoBanue | rerpasdapoM  [SiOy] B KPHUCTaJUIMYECKOU
cTpyktype. Cunukatel C  HM30JIMPOBAHHBIMU
rpymnmnaMu TETPa’IpOB [SiOL]* B
KPHUCTAJUIMYECKON CTPYKTYPE.
5 TecT / [lernoyeunble U JIEHTOYHBIE cUITUKAThl. CIIOUCThIE [ICK-3.4 3.6
coOeceoBaHue | cuiMkaThl. KapkacHble aJIFOMOCUIIMKATHI. T
6 | cobecenonare MuHepanbHBIN cOcTaB 3eMHOM KOpbl. [Ipupoansie [ICK-3.4, 3.6

MHWHCPAJIBbHBIC aCCOLMAIINH.

JleMOHCTpalMOHHBII BapuaHT TecTa Nel

1. Beibepute npaBuibHOE onpeaencHrue. MuHepaaoM Ha3bIBalOT
A. TBepioe NpUPOIHOE XUMUUYECKOE COEAMHEHHE, 00pasyrolieecss B OIPEACIICHHBIX
r€OJIOTUYECKUX YCIOBHSIX.
b. [IpupoiHble M WMCKYCCTBEHHBIE TBEPIBIC TEA, KOTOPHIC SBISIOTCS MOJIE3HBIMU
HCKOIIA€MBbIMH.
B. IIpupoHblid arperar, xapakTepHU3yIOLIUIICS ONPEIETCHHBIM COCTABOM M CTPOEHUEM U
3aJIETAIOLIMKA B 36MHOM KOPE B BUJIE CAMOCTOSITEIBHOIO TEJIA.
I'. BemectBo, HaxosIIeecs B IFOOOM arperaTHOM COCTOSIHUHM, KOTOPOE CjlaraeT OJIHy U3
obosoyek 3emiu.

2. Kakoii ki1acc MUHEpasoB He Mpe/cTaBiieH B mkaine Mooca?
A. xapOoHar
b. cynsdar
B. cynsdun
I'. pocar

3. Yroa Mexay MI0CKOCTSAMHU CIaiHOCTH Y aM(UOOJIOB COCTaBIISET:
A.25°
b. 56°
B. 74°
I'. 89°

4. Kakyro TBepAoCTh 10 mikaie Mooca uMeeT 0ObIKHOBEHHOE CTEKII0?
A.55

B. 2,5
.4




5. Ha moBepXHOCTH KaKOro MUHEpasa 4acTo HabJII0AaeTCs MecTpasi MoOeKanocTb?
A. KBapI
b. anmas
B. Bonsdpamur
I'. xanpxkonupur

6. TUnIMUHEIN [IBET TaJICHATA:
A. yepHbIi
b. xxenTeIid
B. meaHo-kpacHbIi
I'. cBuHII0-CcEephIi

7. Y Kakoro MUHepaia 1BeT B 00pas3iie U IBET YePThl HE COBMAIAI0T?
A. reMatut
b. manaxur
B. aypunurment
I'. marueTur

8. M3omeTpuueckuii 00JIMK KpUCTAIIIOB HAOIIOAAETCS Y:
A. nupomna
b. mucrena
B. rypmannna
I'. pioromnura

9. «JlacTOUKHH XBOCT» - 3TO ABOMHUK KPUCTAJJIOB 3TOT0 MUHEpaa:
A. Gapur
b. rumnc
B. xagpout
I'. pmoopur

10. BoibepuTe npaBUIbHOE OMpEeIEHUE TEPMUHA «TICEBIOMOP(O3BI».

A. MuHepanbHble WHAMBUBI, 00JIAAONINe BHEITHEH KpucTauiorpaduyeckoit hopmoi,

YyXI0H CllararoiieMy uX BEUIECTBY.

b. BakoHOoMepHOe cpacTaHue Tpex u 0ojee KPHCTAUIOB MHUHEpaJia IO ONpPEeICHHBIM

KpUCTaIorpaduueckuM HarpaBIeHUSM.

B. 3akoHoMepHOEe cpacTaHuWe JBYX KpPUCTAIJIOB MHHEpAIOB 10 ONpEAEIEHHBIM

KpUCTaIorpaduyeckuM HarpaBIeHUSM.

I'. CocoOHOCTh KpUCTAJUIOB MHUHEpaja MpOSBIATh pa3HblE CBOWMCTBA B Pa3HbIX

HaIlpaBJICHUX.

11. MuHepanbHbIi arperaT, pacTyIIMi B IOJOCTAX WX IIYCTOTaX TOPHBIX IOPOA, OT CTEHOK

MYCTOTHI K €€ EHTPY Ha3bIBACTCS:
A. KOHKpeuus
b. cexpeuns
B. nennpur
I'. oonut

12. BriGepute MuHepas, KOTOPbIH B3aUMOAECUCTBYS C pAaCTBOPOM COJIIHOW KHCIIOTHI, BBIACISET B

YTJIEKUCIIBIN Ta3.
A. KaneuT
b. runc
B. ¢pmrooput
I'. cunnBuH

13. Kakoit MmunHepan 0671a1aeT CHIIbHONH MarHUTHOCTBIO?
A. MarLeTur
b. maruesur



B. nupur
I'. remaTut

14. BeiOepure MuHEpal, y KOTOPOTO CIIAHHOCTh MPAKTUYECKH OTCYTCTBYET:
A. MYCKOBHUT
b. MukpoxiMH
B. nonmomur
I'. xBapig

15. Tunu4HBIA METAJUTMYECKUH OJIeCK HAOJIt01aeTcs v:
A. caneputa
b. kmuHoxmopa
B. nupura
I'. marue3ura

16. Boibepure BapuaHT, B KOTOPOM MUHEPAJIBI PACIIOI0KEHBI B OPSAKE YBEINYCHUS YICTBHOTO
Beca.

A. raneHuT-KBapl-KaoJIUHUT-30J10TO

b. kanpuT-rIOOHEPUT-OApUT-TIIIATHHA

B. oprokiaz-mupkoH-KBapii-cepedpo

I'. KaOMMHUT-ANOTICU-KACCUTEPUT-TIIIATHHA

17. BeiGepure BapuaHT, B KOTOPOM 00a MUHEpaJIbl IIPEACTABISAIOT CO00M pumep
nosmmMopdu3zma:

A. 30110TO U cepedpo

b. rpadut u anmaz

B. xxene3o u marueTur

I'. cepa u rpadur

18. B xakom BapHaHTe CpeIHee COIePIKaHue METPOTEHHBIX OKCHIOB B 3¢MHOM KOpE U3MEHSETCS
ot Ooitee PacCIpoCTpaHCHHOI'O K MCHECC!

A. SiOg, A|203, K,0, Na,O, FeO:;

b. SIOz A|203 FeO, Ca0, TiOZ;

B. Al,O3, SiO,, FeO, Ca0, Nay0;

T. A|203, SiOz, K,0, Na,O, FeO.

19. AHanm3, mpu KOTOPOM HCCIIEyeMOe BEIIECTBO MO ACUCTBUEM KATOIHBIX JIydeH MCITyCKaeT
PEHTIC€HOBCKUE JIy4Yd OIPEACICHHOW [UIMHBI BOJHBI JUIS KaXZOr0 M3 COIEPKAIIUXCSA B HEM
XUMHYECKHX JIEMEHTOB

A. MUKPO30HIOBBIN

b. repmuueckuit

B. n3oronusIit

I'. mOMMHECIICHTHBIN

20. TunuuHBIA HU3KOTEMIIEPATYPHBIN THAPOTEPMANIbHBINA MUHEPAIL:
A. Bonmb(pamMut
b. nentnangut
B. kuHOBapH
I'. kaccurepur

IIpuMepHBIH NepedYeHb BONPOCOB K IK3aMeHY:
OCHOBBI COBPEMEHHOTO YUYEHHUS O MUHEPAJIaX.
Ilenun u 3ana4v MUHEPAIOTUH, CBSI3b MUHEPAJIOTUU C JPYTUMU HAyKaMU.
CBolicTBa MUHEPAJIOB KaK IPUPOIHBIX BEIIECTB.
PacnipocTpaHeHHOCTh XUMHUYECKHUX JIEMEHTOB U MUHEPAJIOB B 36MHOU KOpE, IPUYHHBI
OTPAaHUYEHHOCTH MUHEPAJIOB.

NS



NGO

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

20.
21.
22.

23.

24,

25.

26.
217.
28.
29.
30.
31.
32.

33.
34.
35.

36.

37.
38.
39.
40.
41.
42.
43.

44,
45.

ATOMHBIE M HOHHBIE PaINyChl, U3MEHEHUS] HOHHBIX PaNyCOB 3JIEMEHTOB B MUHEpAJIaXx.
THUIBI XMMUYECKUX CBS3€H DJIEMEHTOB B MUHEPAJIaXx.

THUIBI KPUCTAIVIMYECKUX PELIETOK MUHEPAJIOB.

3aBUCUMOCTh (PU3UUECKUX CBOMCTB MUHEPAJIOB OT TUIIA XUMUUYECKHUX CBSI3€H 2JIEMEHTOB B
MuHepanax (IpUMepsl).

KoopanHaioHHOe Yuciio, IPUHIUIBI IIOTHEHIEH yITaKOBKH, THITbI KOOPAMHALIUH.
3aBUCUMOCTh (PU3UUECKUX CBOMCTB MUHEPAIOB OT XUMHUYECKOTO COCTABA.

XUMHUYECKUI COCTaB MUHEPAIIOB (IIPUMEPBI).

N3omopdusm, THIIBEI H30MOphU3Ma MUHEPATIOB (TIPUMEPHI).

Bausinue renernueckux pakTopoB Ha U30MOP(HU3M MUHEPATIOB (MUHEPAJIOTUYECKUE
re0TepMOMETPHI).

[Tonumopdusm, ycinoBue nposiBieHHE NOIUMOpPU3Ma.

[IceBnomopdusm, ycIoBUS €ro MPOSBICHHS.

[Tepecuer XuMHUECKUX aHAIM30B MUHEPAJIOB.

N300paxeHne cocTaBOB MUHEPAJIOB Ha JMarpaMMax, JuarpaMmbl COCTaB-IlapareHe3uc.
®Pu3nyecKue CBOMCTBa MUHEPAJIOB.

3aBUCUMOCTD (PU3UYECKUX CBOMCTB OT XUMHUYECKOTO COCTaBa MHHEPAJIOB, TUIIA XUMHYECKIX
CBsi3el M CTPYKTYPHBIX OCOOEHHOCTEH.

[TpuHIMIBI KITacCU(PUKAIIMA MIHEPAJIOB.

Knaccudukanus munepanos no berextuny, benosy, bynaxy, [sna u ap.

CaMopogHbIe 3JIEMEHTHI U HHTEPMETAIUTMYECKHE COSMHEHUS (001I1ast XapaKTepUCTHKa,
XUMHUYECKHE 0COOEHHOCTH, (pU3HUECKUe CBOMCTBA, TEHETHYECKHUE aCCOLIMALINN ).
Cynbduabl, cyib(pocosii U UM MOA00HBIC COSTUHECHMS (00Mas XapaKTePUCTHKA,
XUMHUYECKHE U PU3NUECKUE OCOOCHHOCTH, KIACCU(PHUKALMS U TEHETUYECKHE aCCOLUALINN).
OKcubl ¥ THIPOOKCHIBI (XUMH3M, (PU3UYECKHE CBOWCTBA, KJIacCCH(DUKAIIHS, TEHETHUECKUE
accoIuaIum).

["anouaneie coequHeHust (0COOEHHOCTH reHe3nca, XuMnu3M, GU3NUecKre CBOMCTBRA,
KJaccu(uKalus, FreHeTHYEeCKUE aCCOLUAINHN).

OO0m1as XxapakTepuCTUKa KUCIOPOIHBIX COJICH.

KapOonatsl (XuMu3sM, pusnueckue cBoicTBa, KIacCupUKaLHsl, TeHETHUECKUE aCCOLUAIUN).
Cynbdatsl (xumu3M, GU3HIECKUE CBOMCTBA, KiIacCU(UKaIUs, TEHETHYECKHUE aCCOIUAIIN ).
Xpomartsl (00111as1 XapaKTepUCTHKA).

Boasdpamarel u Moin6aaThl (0011as XapaKTEPUCTHKA).

®docdatsl, apceHaTsl M BaHAAATHI (0011ast XapaKTepUCTUKA, OCOOCHHOCTH T'€He3Hnca).
CuwukaTsl (00111as1 XapaKTePUCTHKA, XUMU3M, KPUCTAJTUIOXUMUYECKHE OCOOCHHOCTH,
¢du3nyeckre cBONCTBa, KJIaccu(uKaus).

CHJIMKaThl ¢ U30JUPOBaHHBIM TeTpadapoM [SiO4] (001mas XxapakTepUCTHKa).

CUITHKAThI ¢ H30JIMPOBaHHOM Tpynoi TeTpadapoB [SiO4] (00mas XapakTeprcTHKA).
['pymnna nupokceHoB (XUMHU3M, (pU3HUecKue CBOICTBA, KilacCU(UKALINS, TEHETUYECKUE
accoluarum).

['pynna am¢pu6010B (XUMHU3M, PU3NYECKUE CBOWCTBA, KJIacCU(PUKAIUS, TeHETHUYECKHE
accoluarum).

['pynna Tanpka-nupoduninTa (oOmiast XapakKTepUCTHKA).

['pynna cirox (00m1ast XapakTepuCcTHKa).

['pynna Xpynkux Cirof.

I'pynna xyopura.

I'pynma rugpocinro.

['pymnna ceprneHTrnHa U IITMHUCTBIX MUHEPAJIOB.

KapkacHbie anromocunukatel (0011as XapakTepucTuKa, XMMHU3M, (pU3ndecKre CBONCTBA,
TEHETUUYECKNE aCCOLMAIINN).

['pynna nosieBbIX MIATOB.

['pynna ¢enpammaTon1os.
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I'enernueckas MmuHepanorus (0011as XapaKTepUCTHUKA).

Marmarudeckue nporecchl 1 MarMmaTH4ecKue acColMalii MUHEPAJIOB.
Acconmanuu MUHEPAJIOB B IIETMaTUTAX.

['peitzensl (ycnoBus MPOSIBICHUS, TEHETUYECKUE aCCOIIUAIITN MUHEPAJIOB).
CkapHbl (ycl10BHUS IPOSIBICHMS], FEHETUUECKNE aCCOLUALIUU MUHEPAJIOB).
JIucTBEHHUTHI.

OO0mast XxapaKTepUCTHKA THAPOTEPMATBHBIX IPOILIECCOB.

[TponuauTel, aprusuIM3UTHl, O€pe3UThl, BTOPUUHBIE KBAPIUTHI (YCIOBUA 00pa30oBaHus,
TeHETUYECKUE aCCOLMAIN MUHEPAJIOB).

Metamopdusm (0011as XxapaKkTepucTuKa, (PU3NKO-XUMHUIECKUE OCOOCHHOCTH, THITBI
MeTamoppusma).

Pernonanpubiii MeTaMopdu3M (YCIOBHS NPOSBICHHS, (palliu, HHACKC-MUHEPAIIbI).
KoHnTakToBsiii MeTamophusm (ycIoBHs MPOSIBICHUS, (Dalliu, HHIEKC-MUHEPAIIBI).
OO61mas xapakTepuCTHKA MPOIIECCOB BHIBETPUBAHUS (THIIBI KOP BHIBETPUBAHUS).
MuHepanbHbIE aCCOIMALMN KOP BHIBETPUBAHMSL.

HekoTopsie aclieKThl MPUKIaAHON MUHEPATIOTHH.

Pa3paboriux:

M JIONEHT C.A. Cacum

[IporpaMma paccMoTpeHa Ha 3ace/Ianii Kaeaphl NOJe3NBIX HCKOMASMEIX
Rh»__ O3 2020r.
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