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1. Henu u 3a1a4u JUCHUNJIMHBI.

[IpenogaBanue MUCHUIUIMHBI TOJDKHO C(OPMHUPOBATH y CTYAEHTA IEJIOCTHYIO CHUCTEMY
MPEICTaBICHUA ¥ 3HAaHW O MUHEpajax M Ipolleccax MHUHepanoobpaszoBaHus. [[envio 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 JII0OOr0 LIUBUIM30BAHHOTO 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 IIOKa3aTh €€ 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 mucuumiunabl B cTpykrype OIIOII. Munepanoruss B COOTBETCTBUHU 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», yTBEPKIACHHOTO 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  CTYJAGHTaMH B  paMKax H3ydeHHs KypcoB «OOmas  reosnorus»,
«Kpucramnorpadus». Martepuan ITUCHUILUIMHBI U TPUOOPETECHHBIE HABBIKM HEOOXOAWMBI IS
OCBOGHHUS TMOCIEAYIOIUX IUCHUIUIMH, Takux Kak «[lerporpadusy, «Jlutomorus», «Oodmas
reoXuMus», «OCHOBBI YUCHUS O TIOJIE3HBIX NCKOTIAEMBIX».

JucuunivuHa 4utaeTcs Aj1s CTYASHTOB IIEPBOro Kypca.

3. TpeGoBanus K pe3yJabTaTaM OCBOCHUS JUCHMILINHBI:
[Iporiecc wm3yueHuss AMCIHUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE Y CTYACHTA CIEAYIOIIHNX
KOMIIETCHIIUH:

CIIOCOOHOCTBIO TIPOBOJIUTH TE€OJIOTHYECKOE KapTHPOBAaHHME, IOWCKOBBIE, OLEHOYHBIC W
pa3BeouHbIe PadOThI B pa3InyiHbIX JaHamadTHO-reorpadudeckux ycnopusx (IICK-1.3);

CIOCOOHOCTBIO BBIOMpATh BUABI, CIOCOOBI OMpPOOOBaHUS (PSIOBOrO, N€OXMMUYECKOTO,
MHHEPAIOTHYECKOr0, TEXHOJIOTMYECKOT0) M METOJbl MX aHaIM3a A U3y4eHUS KOMIIOHEHTOB
IPUPOAHON Cpelibl, BKIIIOYAsi TOPHbIE OPObl U MOJIE3HbIE HCKOMAEMBbIE, TIPU PELLICHUH BOIIPOCOB
KapTUPOBaHMs, IIOMCKOB, Pa3BEAKH, TEXHOJIOTUHU pa3paboTKU U NepepaboTKU MUHEPAILHOTO ChIPbsI
(TICK-1.5);

B pe3ynbrare u3ydeHus JaHHOW AUCHUIUIMHBI CTYIEHT TOJDKEH 3HAMmb!
- COBPEMEHHOE€ TIOJIO)KEHHUE W POJIb MUHEPAJIOTHU KaK (yHIaMEHTAJIbHOW  JIUCIMIIINHBI,
Urparolell BeIyllyl0 pojib B Pa3BUTUU CHIPbEBOH 0a3bl, a TaKKe MHOIMX COLHAJIBHO-
HYKOHOMHYECKUX aCTIEKTOB TOCY/IapCTBA;
- o01ereopeTuyecKre MpeCTaBIeHU 00 OCHOBaX MHUHEPAJIOTHH;
- B3aUMOCBSI3b (PM3UYECKUX CBOWCTB MUHEPAJIOB U €r0 KOHCTUTYIIHEH;
- OCHOBBI KJIacCcU(UKaIlUd MUHEPAJIOB;
- MCTObl AIMATHOCTUPOBAHWA MUHEPATIOB B IMOJICBBIX YCIIOBUAX,
- Y4eOHYIO HTAJOHHYIO KOJUIEKIIMIO MUHEPAJIOB U MO3HAKOMHUTHCS C MY3€HHBIMH HKCIOHATAMU
00pa3110B MUHEPAJIOB;
- OCOOECHHOCTHM XHMHYECKOTO COCTaBa, KPHCTAIIMYECKUX CTPYKTYp, (PU3MUECKHX CBOWCTB,
reHesuca 1 06JacTeil mpuMeHeHHs BaXKHENIIINX OPOI000pa3yIouX U PYJHBIX MUHEPAJIOB.



Ymemn:
- MPUMEHSITh METOJIbI MAKPOCKOITMYECKON JUArHOCTUKH MUHEPAJIOB,;
- OIPEIENIATh OCHOBHBIE MIOPOJI000PA3YIOIIIE U PYAHBIC MUHEPATIBL;
- aHAIM3UPOBATh MHUHEPAIbHBIC AaCCOLMAIMH C IEJIbI0 JUATHOCTUPOBAHUS MHHEPAJIOB U
MOJTyYeHUsI TeHETHIECKOU HH(OPMAIIUH.

Brnaoems:
- METOJIaMH oTpeeNieHus] GU3NMUECKUX CBOWCTB MUHEPAJIOB;
- HaBBIKAaMU JUArHOCTUKH MUHEPAJIOB 110 BHEITHUM MaKpPOCKOITUYECKUM CBOMCTBAM;
- HaBBIKAMU TIOJIEBOT'O OMKCAaHUs 00Pa310B MUHEPAJIOB;
- TPUHIMIAMHU JTA0OPATOPHOTO MCCIIEIOBAHUS MHUHEPAJIOB COBPEMEHHBIMH AHAIMTHYCCKUMU
METOIaMH.
4. O0beM TUCHHUIUIMHBI U BUbI Y4eOHOH padoThI

Bun yaeOHOM paboThI Bcero wacoB/ | Kypc
3aYETHBIX 1 |2 3 |4
€IMHHUIL
AynutopHsble 3aHsATHs (BCEr0) 22 22
B Tom uncie:
Jlexumn 10 10
JlaGopaTtopHusie padoTsr (JIP) 12 12
ITpakTnueckue 3anstus (I1P)
CamocrositenbHas pabora 149 149

B ToM uncie:

Pabora ¢ yueOHOI IuTEepaTypoil U KOJUIEKIIHEH

Bun npomexxyTouHoil artecTanuu (9K3aMeH)

KonrakTHasi padora (Bcero) 37 37
OO01mas Tpy10eMKOCTh 4achl 180 180
3a4E€THBIC CAMHUIIBI 5 5

5. Coneprxxanue QM CHUIITHHBI
5.1. Conepxanue pa3e0B JUCHUIINHBI
Pa3nes 1. O6mas yacrp

1.1. Benenune. CoBpeMEHHas MHUHEpAIOrus KaK Hayka, €€ COACpXKaHUE M 3aJauH.
[Tonsite o Munepasie. OCHOBHBIE Tallbl HICTOPUU PA3BUTHUSI MUHEpaIoruu. CBs3b MUHEPAJIOTUU
¢ Ipyrumu Haykamu. OCHOBHBIE HAampaBlI€HUS B COBPEMEHHON MuHepasnornu. HaydHoe wu
IIPaKTHUYECKOE 3HAYEHHE COBPEMEHHON MUHEPAJIOTHH.

1.2. 3emHas xopa U ocobeHHOCTH ee cocTaBa. OCHOBHBIE CBEACHUS U XapaKTEPUCTUKU
reocep 3emin. XuMHUYECKUI 1 MUHEPAJIbHBIM COCTaB 3¢ MHOU KOPBI.

1.3. KoHcTuTynust U CBOMCTBA MHUHEPANOB. THUIBI XMMHYECKOW CBSI3U B MHUHEpAJax.
ATOMHBIE W HMOHHbIe paauychl. KoopauHalMOHHBIE 4YHCla U KOOPAMHAIMOHHBIE
MHororpanHuku. M3omopdusm. Tumnel uzomopdubix 3amenieHnid. CTpyKTYpHOE yIOpsI0YeHHE.
TBepnpie pactBopbl M ux pacnal. Ilonmumopdusm. [lomutunusa. Pacuer xumumueckux (opmyin
MUHepaJioB. J[MarHOCTHYEeCKHE CBOMCTBA MHHEpPAJOB. OJECK, IBET, 4epTa, MPO3PAaYHOCTb,
TBEPJIOCTh, CIMAWHOCTh, VACIBbHBIM BeC, OOJMK KPUCTAUIOB, MOP()OIOTHUS arperaros,
MarHUTHOCTb, 3JEKTPOIPOBOAHOCTb, JIIOMMUHECLEHIUS, pPaJUOAKTUBHOCTh, KAaueCTBEHHBIE
XUMHUYECKHe peakinu U ap. CBsa3b (PU3NUECKUX CBONCTB C COCTABOM, CTPYKTYpPOU M YCIOBUSMU
oOpa3zoBaHus MUHEpasoB (Tunomopdusm). [Ipupona okpacku MUHEPAJIOB.

1.4. CoBpeMeHHbIE METOAbI MUHEPATIOTHYECKUX UCCIETOBAHUN. METOIbl CIEKTPOCKOITUH
TBEPAOTO TENA, PEHTTEHOCHEKTPAIBLHOIO U PEHTICHOCTPYKTYPHOIO aHAJIM30B, JJIEKTPOHHOU
MHUKPOCKOIIMH BBICOKOTO pa3pemieHus u ap. [loneBsie MeToabl JUarHOCTUKN MUHEPAJIOB.



1.5. O6pazoBanue MuHepasioB B pupoe. [lonsTHe 0 nmporeccax MUHEPaTI000pa30BaHuUs:
MarMaTH4ecKoM: MEerMaTUTOBOM, IHEBMATOJIMTOBOM, THAPOTEPMAIBLHOM, METaMOpP(HUYECKOM,
METacCOMaTH4YEeCKOM, THIIEPreHHOM. PaciipocTpaHeHHOCTh MUHEPAJIOB B 36MHOM KOpPE U MaHTHH.

Pa3nes 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,
IUIAaTHHA, TOJMKCEH, caMOpoaHoe >kene3o. Kiacc mojsymMeramibl: MbIIIBSK, 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.
Knacc mpocThie CepHUCTBIE M MM TOJOOHBIE COCAMHEHHUs. ['pynma XajabKO3MHA: XalbKO3HH,
apre’TuT, akaHtuT. ['pynna ranenuta: ranenut. I'pynna cdanepura: chaneput, BIOpTUMT,
KrHOBaph. CeMeHCTBO NUPPOTHHA: T'eKCAMPPOTHH, KIMHOMUPPOTUH, NeHTIaHauT. ['pymma
XaJIbKOIMPUTA: XaJIbKONUPUT, OOpHUT. ['pynna KoBeUIMHA: KOBEJUIMH. I'pynna aypunurMeHTa:
AypHUIIUTMEHT, peanbrap. ['pyrnna aHTUMOHHUTA: aHTUMOHHUT, BUCMYTHH. ['pynmna monuOaeHuTa:
MonauOaeHuT. ['pynna nupuTa: NUpHUT, Mapkasut, apceHonuput. Kiacc cynbdocoan. I'pynna
TeTpadaputa (OJNEKIble pyapl): TEHHAHTHT, TETPadApHUT. [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. Oxcunpl. OOmiasi XapakTepUCTUKAa M yCJIOBUs 00Opa3zoBaHus B mpupone. OCHOBBI
CHUCTEMAaTHKH OKCUI0B U I'MJIPOKCUIOB.
Knacc 1. Tlpoctble u cnoxkHble okcuiabl. I'pynma kympura: KynpuT. CemeilcTBO KopyHOa —
WIBMEHUTA: KOPYHJ, TI€MaTUT, WibMeHUT. [pynma Opaynura: OpayHut. CemeilcTBO
IIMAHENUIOB: IIIHHENb, MAarHeTHT, XPOMIIIHHEIHIBI, TayCMaHUT, Xxpuzodepwrl. ['pymma
pyTHJIAa: PYTWJI, aHaTa3, KacCUTepuT. I'pynmna koiaymMOMTa — TaHTAIWTA: KOJYMOUT, TaHTAJMT,
nupoiato3uT. ['pynma nepoBckuTa: HEPOBCKUT. ['pymma mnupoxiopa: MHPOXJIOP, CaMAPCKHUT.
I'pynna ypanunura: ypaHuHUT. CemMelcTBO KpeMHe3eMa: (-KBapll, TPUIMUMMT, 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. Kucnopoueie comu.
Knacc HuTpatel: oOmias XapakTepuUCTHKa M ycloBHs oOpa3oBaHMs B mpupozae. Harpueas
CEJINTpa, KaJlueBas CeJInTpa.
Knacc kapbonartel. OO6Imas xapakTepuCTHKa M yCIOBHsS oOpa3oBaHHs B IpHpojie. be3BoaHble
kapOoHaThl. CeMeNCTBO KajublUTa: KaJbLUT, 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. ['pyIina rurnca: aHruApyT, TUIIC. ['pymina anyHuTa: allyHUT, SIPO3HT.
Knacc monubGnatel u Bodb(pamarel. OOmias XapakTepUCTHKa M YCIOBHSL 0Opa3oBaHUS B
npupoze. I'pynna Bonbdpamuta: pepdepurt, rrobHeput. ['pymnmna nieenuTa: MOBEUINT, IIEETHT.
Knacc. @ocdarel, apceHarsl 1 BaHajaThl. OOIIas XapakTepUCTUKA M YCIOBHUS OOpa3oBaHUs B
npupoe. be3Bonubie Gocdatel, apceHaTsl U BaHaaaThl. ['pynmna MoHaUTa: MOHALUT, KCEHOTHM.
I'pynna anarura: amatut. Bomuble Qocdarsl, apceHaTsl M BaHajnaThl. [pynna BUBHAHUTA:
BUBHAHUT, aHHAOEPTUT, 3puTpuH. [ pyma Oupro3sl: Ouprosa.
Knacc cunukatel U amomocunukatbl. COBpEMEHHOE MpPECTaBIEHHUE O CTPYKTYPHBIX THIAX
cuuKaToB. OCHOBBI COBPEMEHHOM KpPUCTANIOXMMHUYECKOW KJACCU(UKALUU CHIIMKATOB.
OctpoBHble cunukathl. O01Ias XapakTepUCTHKA U YCIOBUSL 00pa30BaHUs B IPUPO/IE.




OCTpoBHBIE CHJIMKAThl C HW30JUPOBAHHBIMH KPEMHEKHUCIOPOAHBIMU TeTpa’apamu: 0e3
JI00ABOYHBIX aHHOHOB: (DEHAKUT, MUHEPAJIBI TPYMIBI OMMBUHA (M30MOpdHBIEC psabl opcTeput-
dasuT-TehpouT), MUHEpPANIBI TPYMIBI TPaHATOB (IHPOII, aJbMAaHIUH, CIIECCAPTHH, TPOCCYIIP,
aH/paauT, YBapOBHT, LIOPJIOMUT, THAPOTPAaHATHI), 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 TETpa’ApamMH (AMOPTOCWIMKATBI) W J100ABOYHBIMU
aHMOHAMM: WIbBAWUT, KaJlaMHH, JaMIpomuT. OCTpOBHbIE CHIIMKATBHl C M30JMPOBAHHBIMU U
C/IBOCHHBIMH KPEMHEKHCIIOPOJHBIMU TETpadApaMH, COACPKAIIMMU J00ABOYHBIC AHUOHBI:
LOU3UT, OSOMJOT, OPTUT, Be3yBHaH. OCTPOBHbIE CHJIMKAThl KOJBIIEBOIO THUIA: OEpHLI,
KOPJUEPUT, JUONTA3, TyPMAJINH, SBAHAIIHT.

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: MHHEPAJBbl Pslla SHCTATUT-(PEPPOCHIINT. MOHOKIMHHBIE MUPOKCEHBI: MHHEPAJIbI
psla KIMHORHCTAaTUT-KIMHOQEPPOCWINT, MUXKOHUT, MHHEpalbl psjia JAUONCHUI-TeAEHOEpIHT,
aBIUT, STUPUH, KaJEUT, CIOgyMeH. [[npokceHon 1bl: BOJUIACTOHUT, POJOHUT.

Jlenrounble cunukaTbl. O0IIas XapaKTepUCTUKA U YCIIOBHsI 0Opa3oBaHus B npupoe. [loaxoas! k
COBpeMeHHOU Kinaccudpukanuu ampubonaoB. PomOndeckne ampuOOIBI: aHTOQWILIINT, KEAPHT.
MoHoxinHHBIe aM(pUOONBl: MHUHEpaJbl psijila TPEMOJUT-aKTUHOJHUT, POrOBble OOMaHKH;
am(puO0I0BBIC aCOECTHI.

CrhoucTble CUIMKAThl U amoMOcUIMKaThl. OOLas XxapakTepUCTHKa 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 ITAKETOM: TallbK, MUPOQHILIINT, CITFOJIBI
(MYCKOBHUT, IaparoHUT, (pJIOronuT, OUOTUT, JENUIOMEIIaH, JEMUI0INT, IUHHBAIBANT), XPYIKUE
cimoabl  (Maprapur), TUPOCTIONbl  (TUAPOMYCKOBHUT, BEPMHUKYJIUT,  TJIAYKOHMWT),
MOHTMOPHJUIOHUT, HOHTPOHUT. CHJIMKATBl C YEThIPEXCIOHHBIM MAKETOM: MHUHEPabl TPYIIIbI
XJIOPUTOB (TIEHHUH, KIIMHOXJIOP, TPOXJIOPHUT, TEOPUHTHUT, mamMo3uT). [Ipenut, anodpummut.
Kapxkacuble cunukatel. O01as XapakTepucTUKa U YCJI0BUS 00pazoBaHus B npupojie. KapkacHsie
AIIOMOCUJIMKATBL: [OJIEBbIE IINAaThl (KaJWEBO-HATPUEBbIE IIOJIEBBIE INIMATHI - OPTOKJIA3,
MUKPOKJIMH, CAaHUJMH; IUIarHOKJa3bl - ajJbOWUT, OJNMIOKIA3, aHJEe3uH, J1adpazop, OUTOBHUT,
AQHOPTHUT), JEHIUT, HEeDEINH, CKAOIUThl (MEMOHUT-MApUANINT), KAHKPUHUT, COAAIUT, JIa3ypHUT.
Bonoconepkamiye KapkacHble aTIOMOCHJIMKAThl 03 J00aBOYHBIX AHUOHOB (IICOJIUTHI):
HATPOJIUT, aHAIBIUM, I1a0a3UT, CTUIILOUT, TeUTaHIUT.

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 MHUHEpPaJOB B TOPHBIX TMOPOJAaX M PYIHBIX MECTOPOXKICHUSX.
Munepanbl TIyOUHHBIX H3BEPKEHHBIX IMOPOJ M MarMaTHUYeCKUX PYAHBIX MECTOPOXKICHUH.
BEDKHGﬁIHHG acconuanun MI/IHepaJ'IOB B IIerMaTtuTax. ACCOHI/IaHI/II/I MI/IHepaJ'IOB B KOHTAKTOBO-
METacOMaTH4YEeCKNX 00pa3oBaHUSX. MUHEpaIbl THAPOTEPMAIBHBIX MECTOPOXKIECHUHN MOJIE3HBIX
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 MECTOPOKICHUH MOIE3HBIX HCKOMAEMBIX.

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




/1 | oGecrneuynBaeMbIX M3y4deHUs 00ecTieunBaeMbIX (TTOCIICIYIONINX ) TUCITATIITUH
(mocneayromumx)
JTUCIUILTIH
1. | Ilerporpadus 1.5 2212324 |25. |26 3.2
2. | Jlutonorus 15 24125 |26 3.2
3. | O6mas 12 |13 15 3.1
TCOXHMUS
4. | OcHOBBI yueHUs 1.5 22232425 |26 3.2
0 TIOJIE3HBIX
HCKOIIa€MBIX
5.3. Pa3aenbl H TeMbI JUCHHMILIMH M BUABLI 3aHATHH
Bunnl 3anstuil B gacax
Ne | HaumeHoBaHue HANMEHOBAHIE TEMbL JIao.
/1 pasznena Jlext. | Cemun. | /Ilp. | CPC | Bcero
3aH.
1.1. Beenenue 1 4 4
1.2. 3emuas xopa u
0COOCHHOCTH ¢ 2 4 4
cocTaBa
1.3.UKOHCTI/ITyIII/I$I " 1 2 8 12
CBOIMCTBAa MUHEPAJIOB
1 Pasnen 1. 1.4. CoBpemeHHbIE
O01asa 4yacTh METOMbI JICTATBHBIX 1 4 5
MUHEPATIOTUICCKUX
HUCCIEe0BaHUN
1.5. OGpa3zoBanue
MUHEPAJIOB B 1 12 6
npupojie
2.1. Knaccugukanus
Y HOMEHKJIaTypa 1 4 4
MUHEPAJIOB
2.2. CamopoIHBIC
3JIEMEHTHI U 1 0.5 8 9.5
WHTEPMETATNICCKUE
COCOUHEHMS
Pazpen 2. 2.3. Cynbdumsi,
2 OnucatenpHas | CyIb(OCOIU U UM 1 15 16 185
4acTh MOI00HBIC
COCIUHEHMS
2.4. I"'anonnHeie 1 0.5 3 9.5
COCIUHEHUS
2.5. Oxcumsl 1 15 16 35
2.6. Kucnopoubie 1 4 49 55
cou
3 Paznen 3. 3.1. MunepasbHbIi 1 8 8
3aKkIrounTeIbHAs | COCTAB 36MHOM KOPBI




Hacth 3.2. Accounanuu
MHUHEPAJIOB B TOPHBIX 1 1 8 8
MOPOJIaX U PYIHBIX
MECTOPOKACHUSIX
Utoro 10 12 149 171
5.4. [lepeyeHb JeKIIMOHHBIX 3AHATHI
No No paznena u Tembl HaumenoBanue | Tpyaoem- | Ouenounsle | @opmupye-
/1 JTUCITUTUTAHBI. HCIIOJIb3YEMBIX KOCTh CpeacTBa MBbIC
Tewma nexnuu TEXHOJIOTHI (dac) KOMIIETCH-
107041
1 2 3 4 B 6
1. | Pa3zgea 1. O0wmasn [IpoexTHbIC
4acTh. METO/bI 00YUCHUS
1.1. BBenenue C UCIIOJIL30BAHUEM
1.2. 3emHas xopa u MYJIBTUMEANNHBIX
OCOOCHHOCTH €€ COCTaBa | Mpe3eHTaIlHi ICK-
1.3. Konctutyuus u 1.3,15
CBOICTBa MUHEPAJIOB
4 coleceloBaHnE
1.4. CoBpeMeHHbIE
METO/IbI IETAIbHBIX
MUHEPATIOTHICCKIX
HUCCIIEIOBAHUN
1.5. O6pazoBanue
MUHEPAJIOB B PUPOJIE
2. | Pazmex 2. [IpoexTHbIE
OnucarejibHas 4acThb. METO/Ibl 00y4YEHHUS
2.1. Knaccudukanus u C UCIOJIb30BAaHUEM
HOMEHKJIATypa MYJTETUMEMIHHBIX
MUHEPAJIOB npe3eHTalul
2.2. CamopoaHbIe
BHGMGHTLIpI/II[ HCK-
1.3,15
WHTEPMETANTNICCKUE
COETMHEHUS 5 cobeceoBaHUe
2.3. Cynpbunsl,
CyIb(hOCOIN U UM
MOA00HBIE COSTUHEHUS
2.4. 'anonHbie
COCITUHEHUS
2.5. Okcuabl
2.6. Kucmopoansie conu
3 | Pazgen 3. [TpoekTHBIC TICK-
3akiI0unTeIbHAA METOJIbI 00Y4IEeHUS 1.3,1.5
YacTh. C UCTIOJIh30BAaHUEM
1 cobeceoBaHue

3.1. MuHepanpHbIii
COCTaB 3€MHOM KOPBI
3.2. Acconpanuu

MyJIbTI/IMCZ[I/II\/’IHbIX
Mpe3eHTalni




MHHEPAJIOB B TOPHBIX
MOPO/AX U PYIHBIX
MECTOPOKICHUAX

6. [lepeyenn 1abopaTopHbIX padoT

Ne
/o

Ne
paszerna u
TEMBI
JIACIIUIT-
JINHBI

HaunmenoBanue
71a00paTOPHBIX pabOT

TpynoemkocTsb
(dachrn)

OLeHOYHBIE
CpecTBa

dopmMupyemble
KOMIIETCHIINH

Mopdoiorus u puznueckue
CBOMCTBA (AMArHOCTUYECKHUE
CBOMCTBA) MUHEPAJIOB

1.3

3a4€CT

[1CK-1.3,1.5,

Tun 1.Camopoansie
AIIEMEHTBHI.
Tun 2. Cynshumasl.

2.2,2.3

3a4€T

I1CK-1.3,1.5,

Tun 3. [anonasl.

2.4,25 Tum 4. Oxcuasl

3a4€T

I1CK-1.3,1.5,

Tun 5. Conmu
KHCIOPOACOACPIKAIINX
kuciot. Knacc 5.1.
Kap6oHnartsl.

Knace 5.2. Cynbdats
Knace 5.3. Bonbhpamarsr
Kiacce 5.4. ®ocdartsr

2.6

0,5

3a4€CT

I1CK-1.3,1.5,

Kiacc 5.5. Cuymmkatsl
Ilonxmacc 5.5.1. Cunukarsl
C U30JIMPOBAHHBIM
KPEMHEKHCIOPOTHBIM
TETPadPOM B
KPUCTAJUIMYECKON
CTPYKTYpE.

Ilonxmacc 5.5.2. Cuukarsl
C U30JIMPOBAHHBIMH
rpynnamMu
KPEMHEKHCIIOPOTHBIX
TETPadIPOB B
KPUCTAJUTMYECKON

CTPYKTYpE.

2.6

3a4€T

I1CK-1.3,1.5,

IMoaxmacc 5.5.3. Cunukarsl
C HenpepLIBHI)IMI/I
LIETTOYKaMH U JICHTaMHU
erMHeKI/ICHOpOI[HI)IX
TETPa’ApOB B
KPHUCTAJUTMYECKOMN

CTPYKTYPpE.

2.6

3a4€T

[1CK-1.3,1.5,

ITogxnacc 5.5.4. Cunukarsl
C HEMPEPBIBHBIMU CIIOSMHU
erMHeKI/ICJ'IOpO)IHI)IX
TETPa’ApoB B
KPHUCTAJUTMYECKOMN

CTPYKTYPpE.

2.6

0,5

3a4cT

I1CK-1.3,1.5




ITogxmacc 5.5.5. Cunukartel
(a;moMoCHIIMKATBHI) €
TPEXMEPHBIMU KapKacaMu
8 2.6 AIFOMOKPEMHEKHUCIIOPOAHBIX 1 3a4er [1CK-1.3,1.5,
TETPa’IpoB B
KPUCTAJUIMYECKOU
CTPYKType
9 3.2 MuHepaibHbIe acCOIUalluu 1 3a4eT I[ICK-1.3,1.5,
6.1. [Lnan camocTOATENbHOI Pa0OTHI CTY1€HTOB
Bun Kout.-
HJ;(; Tema CaMOCTOSITEIIb- 3aganue Peﬁ;feel{iyeh;aﬂ BO
) HOM pabOThI patyp 4acoB
1. berextun A.T.
Kypc
MUHEPAJIOTHH.
M. : KIV. — 2008.
— 736 c.
PaGoTa no Io o6pasuam u3 2. bynanoB B.A.,
3aKpEIUICHUIO | JTAJOHHOMN M paboucii benoronos A.A.,
duzndeckue HAaBBIKOB KOJUICKIIAN Cuspix A.W.
1 CBOMCTBa ONpefeneHus | MUHEpAnoB omucarh u | [IPAKTHUECKas 34
MHUHCPAJIOB. (bHu3HUECKUX OnpeaennTh OCHOBHBIe | MAHCPAIOTHA €
CBOWCTB nauarHoctuyeckue | OCHOBaMH
MUHEPAJIOB. CBOlicTBAa MuHepanop | KPHCTaLIOTpa-
¢uun. — Upkyrck:
N3n-Bo
Hpkytckoro
YHUBEPCHUTETA,
1995. - 248 c.
BrnmarensHo 1. berextun A.l'.
U3YYUTH 00pasIlsl Kypc
MHHCPAJIOB, MUHEPAJIOTHH.
YOTAHOBHE A1 M. : KJIY. - 2008.
00pasioB U3 pabouenn | _ 736 c.
KOJUICKITUH
(bu3rUeCcKre CBOMCTBA, 2. bynanos B.A.,
PaGora a TaxKe o0paTUTh ]éeHOFOJX)B AA.,
Camoponbie . BHHMaHHUE Ha u3bIX AM.
2 DIIEMEHTHI. BTaHgHHOfI | coBmectHOE IpakTnyeckas 24
Cynbhunpr. Kojf;esingH HaXO0XJICHUE MUHEpAIOrus €
" | u3yuaembx OCHOBaMH
MUHEPAJIOB B KpuCTaJl1orpa-
obpasmax. CocTaBUTh um. — Hpkyrek:
CBOJIHYIO TaOIuILy 13n-o
(U3NYIECKUX CBOMCTB Hpkyrckoro
JUTSL TIEPEUHS YHUBEPCHUTCTA,
MUHEPAJIOB U3 TUIIOB 1995. - 248 c.
CaMOpO/IHbIE




OJICMCHTHI U

CYIb(QUIBL

BuumarensHO 1. Berextun A.I'
H3YYHTh 00pa3Iibl Kypc -
MHUHCPAJIOB, MUHEPATIOTUU.

YCTAHOBHB IS
00pa3ioB u3 paboueit
KOJUICKITUH
¢u3nvecKkue CBONCTBA,
a Tak)Ke oOpaTuTh

M. : KJ1Y. — 2008.
- 736 c.

2. bynanos B.A.,
benoromnos A.A.,

Tanonibie Pa6ora ¢ BHUMaHHE HA Cuspix A.H.
S — STAJOHHOW U | COBMECTHOE ITpakTnyeckas 24
' paboueii HaxO0KJICHHE MHUHEPAJIOrus ¢
OKcugEbl.
KOJUICKIUSIMH. | H3y4aeMBbIX OCHOBaMH
MHHEPAJIOB B KpHCTaJIorpa-
obpasmax. Cocrasutp | Gun. — VpKyTCK:
CBOJIHYIO TalOJIHILy Uzn-Bo
¢usnyeckux cpoiicts | pKyTckoro
JUISL TIEPEYHS YHUBEPCHUTETA,
muHepaios u3 Tumop | 1995. - 248 c.
rajJoOubl ¥ OKCHUJIEL.
BuumarensHo
6 1. berextun A.T'.
H3YYUTH 00pasIbl
yd pasn Kype
MHHEPAJIOB,
MHHEPAJIOTHH.
CTaHOBHB IS
> A sougi | M- KIIV. — 2008,
00pa3ioB u3 paboyeii
PAsioB 13 p ~ 736 c.
KOJUICKIUH
¢usnueckue cBoiicTra, | 2. bynanos B.A.,
a TaKkKe oOpaTuTh Bernoromnos A.A.,
Pa6ora ¢ BHUMaHHE Ha Cuspix A.1.
STAJIOHHOM U | COBMECTHOE [TpakTHueckas
KapOGonatsi. . 4
paboueit HaxO0XXJICHHE MHHEpaJIorus ¢
KOJUTEKIIUSAMH. | U3ydaeMbIX OCHOBaMH
MHHEpAJIOB B KpHCTaLIOrpa-
obpasuax. Cocraputs | Gun. — Mpkyrck:
CBOJIHYIO TaOJIUIY N3n-Bo
(blxlz«mqecxl/lx CBOMICTB I/IpKyTCKOFO
JUTSL TIEPEYHS YHHUBEPCHUTETA,
MuHepanoB n3 kmacca | 1995. - 248 c.
KapOOHATHI.
BuumarensHO
6 1. berextun A.T'.
HU3YYUTH 00pasIbl
o P Kype
MHHEPAJIOB,
Cymod PaGora ¢ MUHEPAJIOTHH.
Jb(aTkI. . CTaHOBHB ISl
4 STanonHoi u | a .| M. KJTY. - 2008.
®docdarsl. . 00pastoB u3 paboueit 4
paboueii — 736 c.
Bonbshpamarsr KOJUICKI[UH
KOJIJIEKIMSIMH.

(u3nueckre cBOMCTBA,
a Takke 00paTUTh
BHHUMaHUE Ha

2. bynanos B.A.,
Bbenoronos A.A.,
Cuspix A.M.




COBMECTHOE
HaXO0XJICHUE
M3y4aeMbIX
MUHEpAJIOB B
obpasmax. CocTaBUTh
CBOAHYIO TaOIUIly
(U3NYECKUX CBOMCTB
JUTSL TIepPEeYHS
MUHEPAJIOB U3
KJIaCCOB CYJb(}aThI,
BOJIb()paMaThl U

[IpakTrueckas
MUHEpaIOTrusi ¢
OCHOBaMU
KpHUCTaJIJIOrpa-
¢un. — HMpkyrck:
Uzn-Bo
Hpkytckoro
YHUBEPCHUTETA,
1995. - 248 c.

CuIMKaTsl ¢

docdartsl.

BuumarensHO 1. Berextun A.I'
H3YYHTh 00pa3Iibl Kypc -
MHUHCPAJIOB, MUHEPATIOTUU.

YCTAHOBHUB JIsI
00pa3ioB u3 paboueit
KOJUICKITUH
(busnvecKkne CBONCTBA,

M. : KITV. — 2008.

- 736 c.

2. bynanoB B.A.,
benorosnos A.A.,

W30JIMPOBAH- a Tak)Ke o0paTUTh
HBIM KpeMHe- Pabota c BHUMaHHE Ha Cusbix AWM.
KHCJIOPOJHBIM STAJIOHHOH U COBMECTHOE [TpakTrueckas 94
TETPa’ApoOM B paboueii HaxO0KJICHHE MHUHEPaJIOTHs C
KpucTanin- KOJUICKUIMSIMHU. | U3y4aeMBbIX OCHOBaMH
YECKUX CTPYK- MUHEPAJIOB B KpUCTaJLIorpa-
Typax. o6pasmax. Cocrasutp | Gun. — VpKyTCK:
CBOJIHYO TaOJIHILy Uzn-Bo
¢usnyeckux cpoiicts | pKyTckoro
JUTSL TIePECUHS YHHUBEPCUTETA,
HE0OXO0IUMBIX 1995. - 248 c.
CHJTUKATOB.
BHuMarenbHO 1. berextun A.T'.
U3Y4YHUTh 00pa3Iibl Kypc
MHHCpAJIOB, MUHEPAJIOTHH.
YCTaHOBHB JJIS M. : KJTY. — 2008,
00pas1oB U3 pabodel | _ 734 ¢
Cunukarsl ¢ KOJIEKITUU
M30JIMPOBaH- (u3nuecKkre CBOMCTRA, 2. bynanos B.A.,
HBIMH TpyIITa- Pabora ¢ a TaKke 00paTUTh ]éizzf;?;lA'A"
oo oraonnoii u | oI U I1 aKTI/I‘léCIéaSI
KHCJIOPOJTHBIX paGoueit COBMECTHOE MIl/:I)He 8
TETPadApPOB B HaXO0XJIEHUE paiorus ¢
KOJUICKIIUSIMH. OCHOBAMH
KpUCTaJLTU- M3Y9aeMBIX
YECKHX MHUHEpaJIOB B Kpuctajuiorpa-
CTPYKTYpax. obpasuax. CocTaBUTh ¢un. — MpkyTck:

CBOJIHYIO TaOJIHILYy
(hU3UIECKUX CBOMCTB
JUTSL TIepEeYHs
HEO0O0XO0IMMBIX
CUJIUKATOB.

N3n-Bo
Hpkyrckoro
YHUBEPCUTETA,
1995. - 248 c.




BaumarensHo
M3YYUTH 00pa3Ibl
MUHEPAJIOB,
YCTAHOBHB JISI
00pa3ioB u3 padoueit
KOJUICKITUH
¢u3nvecKkne CBONCTBA,
a Tak)Ke oOpaTuTh

1. berextun A.T'.
Kypc
MUHEPAJIOTUH.

M. : KOY. - 2008.
— 736 c.

2. bynanos B.A.,
benoromnos A.A.,

Llemoueunsie u Pabora ¢ BHUMAaHUE Ha Cuspix AWM.
8 JICHTOYHEIS ATAJOHHOH U | COBMECTHOC IIpakTnueckas
CUJIMKATHI. paboueii HaXO0XJEHUE MHUHEPAJIOTHUs C
KOJUICKIUSIMH. | H3y4aeMbIX OCHOBaMH
MUHEPAJIOB B KpUCTaJIorpa-
obpasuax. Cocraputs | Gun. — Hpkyrck:
CBOJIHYIO TaOJIHILy Uzn-o
¢usnyeckux cpoiicts | IpKyTckoro
JUTSL TIePEUHS YHHUBEPCUTETA,
HEOOXOAUMBIX 1995. - 248 c.
CUJIMKATOB.
Buumarenpro 1. berextun A.T'.
W3YYHUTh 00pa3Iibl Kypc
MHIHEPAIIOB, MHWHEPAJIOTHH.
YOTAHOBMB WL | M. : KJY. — 2008
obpa3uos u3 paboueit | 736 c.
KOJLICKIIUH
¢usnueckue cBoiicTra, | 2. bynanos B.A.,
a Tak)Ke o0paTUTh benoronos A.A.,
Pabora ¢ BHUMaHHE Ha Cuspix A.H.
9 Crnowucrtele ATaJIOHHON 1 COBMECTHOE ITpakTnyeckas
CUJIMKATHI. paboueit HaXO0XJECHUE MUHEPAJIOTHUS C
KOJUIGKIIUSIMH. | U3y4aeMbIX OCHOBaMH
MHHEPAIIOB B KpHUCTAIIJIOrpa-
obpasuax. Cocraputs | Gun. — Mpkyrck:
CBOJIHYIO TalOJIHILy Uzn-Bo
¢usnueckux cpoiicts | Mipkyrckoro
JUTSL TIEPEUHS VHHUBEPCUTETA,
HE0OXOIUMBIX 1995. - 248 c.
CUJIMKATOB.
Buumarenpro 1. berexTtua A.T.
M3Y4YHUTh 00pa3Iibl Kype
MHIHEPAIIOB, MUHEPAJIOTUHU.
PaGora c YOTAHOBHB AL | v KJTY. — 2008.
KapkacHebie . o0pa31oB u3 paboueit
3TaJIOHHON U — 736 c.
10 aITFOMOCHIIH - AGouci KOJUICKIUN
KaThl. P ¢usnueckue cBoiicTra, | 2. bynanos B.A.,
KOJUICKIUSIMU.

a TaKke 00paTHUTh
BHHUMAaHHE Ha
COBMECTHOE
HaXOXXIeHHNE

Bbenoronos A.A.,
Cusnix A.N.
[IpakTnueckas
MUHEpaJIorus ¢




M3y4aeMbIX
MHHEPAJIOB B
obpasmax. CocTaBUTh
CBOAHYIO TaOIHUIly

OCHOBaMH
KpHUCTAIIJIOTpa-
¢un. — HMpkyrck:
N3n-Bo

¢dbuzmveckux cBoiicTB | pkyTckoro
JUTSL TIepPEeUHS YHUBEPCHUTETA,
HEO0XO0IUMBIX 1995. - 248 c.
CUJIMKATOB.

I1o sTanonHon
KOJUICKIIUH U3yYUTh
OCHOBHBIC THUIIBI

1. berextnu A.T.

Kypce
MUHEpaJIOTUH.

M. : KITV. — 2008.

— 736 c.
2. bynanos B.A.,

HPHUPOIHBIX Benoronos A.A.,
[Tpupoausie Pabora c acconpanui Cusbix A.U.
11 MHHEpATEHBIE 3Tan0HH0£4 5 MuHepaioB. [IpoBectu TTpakTHyeckas 16
ACCOLHALIIIL paboueit onucaHue o0pasioB MHHEPAIOTHSA ¢
KOJUISKIIMSIMM. | MUHEPAIbHBIX OCHOBAMHU
accoumanui. s KPUCTAILIOrpa-

Ka)kJ10ro oopasia
apryMEHTHUPOBATh UX

¢uun. — Upkyrck:
N3n-Bo

TeHe3HC. Hpkytckoro

YHUBEPCHUTETA,
1995. - 248 c.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEIbHOI padoThl CTYIEHTOB

CamocrosrenbHas padota ctyneHToB (CPC) no naHHON AUCHUIUIMHE IpeaycMaTpuBaeT paboTy
Ha/l DJTAJIOHHBIMH W pabOYMMH KOJUIEKIUSMH OOpa3loB MHHEPAJOB B COOTBETCTBHH C
M3YYEHHBIM MaTepuaioM, a TakKe COCTAaBJICHHE TaONWIl C JUAarHOCTUYECKUMH CBOMCTBaMH
paccMmarpuBaeMblx MuHepanoB. Ctpykrypa mpoBeaeHuss CPC mnpuBenena B Tabmuie 6.1.,
COIJIACHO KOTOPOH HMXKe MpHUBEJIEHBI KPaTKHE METOAMYECKHE yKa3aHUs K eKeHeleNbHOH (1o
IyHKTaM) CEMECTPOBOM paboTe CTyAeHTa.

1. Tema «®Pu3nyeckue cBOMCTBa MUHEPATIOB». B X011 ayAMTOPHBIX 3aHATUH (HA JTEKIMAX
1 71a00paTOpHBIX padOTax) CTYACHTAM HM3JIAratOTCs TEOPETHYECKUE ACMEKThl U MPAKTHUYECKUE
HaBBIKM IO JaHHOM Teme. [ 3akpemyieHHs MaTepuala B XOJE CaMOCTOSITEIbHOM pabOThI
CTYJICHTBHI JOJKHBI C MUCIIOJIH30BAHUEM JITATIOHHOW M pabouell KOJUICKIUNA B COMPOBOXKIEHUU C
PEKOMEHIyeMON JHUTepaTypol M COOCTBEHHBIMM 3alHCSIMHU  pPacCMOTPETh, OIHUCATh MU
YCTAaHOBUTh OCHOBHBIE (hU3MUECKHE, B TOM 4YHCIE MOPQOJOTUYECKUE XapaKTEPUCTUKU
MHUHEpaJloB B  oOpasuax. B stajonHON M paboduell KOMIEKIUSAX MPEACTaBICHbl TUIHYHBIC
MUHEpPaJIbl 00JaJAIOIIMMH KJIACCUYECKUMHU (U3NYECKUMHU CBOICTBaMH — OJjeckoM (IUPHT,
TaJICHUT, chalepuT, TUTAHUT, TPadUT, UIBMEHUT, KalbIHUT, (PIOTOMUT, KAOJTHHHUT, MUPOTIO3UT,
HedenuH, KBapi), TBEPAOCThIO (TaabK, THIC, KaAbIMT, (IFOOPHT, alaTUT, OPTOKJA3, KBapIl,
TOMa3, KOpYHJ, ainMma3, rpaduT, AUCTEH), LBETOM (MOPHOH, TOPHBIH XpycTaab, AMETHUCT,
payxTomnas, KHHOBapb, OOpHUT, peajbrap, aypUIHTMEHT, MaJlaxUT, a3ypuT), IBET YepThl
(1a3ypur, cepa, XalbKOMUPHUT, MOJTUOIEHUT, MApPMAaTUT, TEMATHT), CIAHHOCTHIO (OMOTHUT, TaNuUT,
KaJIBIUT, (DITFOOPUT, MJIATHOKIIa3, almaTuT, HeeInH, KBapll), YACIbHBIM BeCOM (TalleHUT, OapuT,




KJIBIUT, KAOJUHUT), ABYJIY4ENPEIOMICHUEM (UCIaHACKUM IINAaT), MarHUTHOCTHIO (IIMPPOTHH,
MarHeTuT, WIbMEHHT), MOp(OIOrHel KpUcTauioB (TajJeHUT, MIMHUHEb, aTbMaHAWH, TETPAdIPUT,
KaJbIIUT, MUKPOKJIHMH, MYCKOBHT, IIEpJl, Oepwiul, KBapl, KHAHWUT, AMOICHI), MOpdomoruei
arperatoB (apy3a kBapua, (GpocopUTOBbIE M NMUPUTOBBIE KOHKPELMH, OOJIUTHl MarHeTuta U
NUPOJIIO3UTA, 3EPHUCTBIE arperarbl IJIarvokjia3a U MHUpUTAa, HATEUHBIE arperaThl KalbLMUTA U
aparoHMTHI, JNEHIPUTHI OKCHJIOB M THAPOOKCHUIOB Maprasiia, HajJeTbl MajaxuTa, aHIJe3uTa U
nepyccuta). Kaxxnas kareropus (pU3MYECKHX CBOMCTB MPOCMATPUBACTCS M aHAIM3HUPYETCS Ha
o0pa3iax 3TajJOHHOM KOJUIEKIUH, 0e3 KaKuX-Inbo MaHUNy Uil ¢ oOpasnamu. Jlanee marepual
3aKpeIuIAeTCs MPaKTHUECKUMH HaBbIKaMU Ha oOpa3iax padodei KOJICKIHH.

2-10. CrpykTypa caMOCTOSTENbHOM pabOThI [JIi TEeM, IIOCBAIICHHBIX paboTe ¢
ATAJOHHBIMU U Pa0OYMMHU KOJUICKIHMSAMH 1O TeMaM «CaMopoaHblie 3MeMeHTh» U «Cyabhuab»
(memens 2), «amomapl» u «Oxcuabl» (Hemens 3), «KapoOonate» (Hemens 4), «CynbdaTsiy,
«Docharery u  «Bompdpamare»y  (memens  5), «Cwimkatel ¢ HM30JMPOBAHHBIM
KPEMHEKHCIOPOHBIM TETPAdIPOM B KPHUCTAJUIMUECKOHN cTpykType» (Hemens 6), «CHIHMKaAThI C
M30JIMPOBAaHHBIMU I'PYNIIAMH KPEMHEKHUCIOPOAHBIX TETPA3IPOB B KPUCTALIIMYECKON CTPYKTYpE»
(memenst 7), «llemoueuyHble W JIEHTOYHbIE CHIMKATBDy (Hedens 8), «CroucThle CHUITUKATHD)
(uenens 9), «Kapkacusie cunukarel» (Heaens 10) eqnHooOpa3Ha u B 001IeH Gopme u3naraercs B
JaHHOM OOBEIMHEHHOM MYHKTE.

Jist  ycmemHoW peanu3aldd  CaMOCTOSITEIbHOM paOOThl  CTYAEHTHI  HCHOJIB3YIOT
PEKOMEHIyeMYIo TUTepaTypy (cM. Tabm. 6.1), coOCTBEHHbIE KOHCIIEKTHI JIEKIIUH, a TAK)Ke 3aMUCH
U TIOMETKH, CJIelIaHHBble Ha JIabOpaTOpHBIX paboTax MO COOTBETCTBYIOHIeH Teme. CHauana
PEKOMEHIyeTCsl pacCMaTpUBaTh U aHAIM3UPOBATH Ka)IbIi M3y4yaeMblii MUHEpall U3 STAJIOHHOU
KOJIJICKIMH, oOpaiasi BHUMaHUEe Ha TeHETHYECKyI0 nH(popMaruro. Jlanee cTyqeHT NpucTynaeT K
pabote Hax oOpaszuamu U3 pabouel KOJIEKIIMH, BCIIOMUHAs OCOOCHHOCTH IMAarHOCTUKU JaHHBIX
MuHepanoB.  KiroueBbIMH — 3ajlayaMd  KaXKJIOH  CaMOCTOATENbHOW  paboOThl  SIBJSIETCS
dbopMupoBaHHE TPEACTABICHUNH O BapualMu (U3HUECKUX CBOWCTB M TIE€HETHYECKUX
0COOEHHOCTE MHUHEpPANIOB B IMpeleliaXx COOTBETCTBYIOUICH KiacCH()UKAITMOHHOW €IWHUIIBI
(Tuma, kIiacca, MOJKIAacca), 3aloMUHaHuEe (U3MYeCKMX U MOPQOIOTUYECKHX CBOWCTB H
O0COOEHHOCTE reHe3uca UId KaKJIOro MMHEpasa, BbIpa0OTKM ONTHMAIbHOIO I0AXO0Ja B
OTpeeNIeHUH TUarHOCTUYECKIX CBOMCTB U3y4aeMbIX MUHEPAJIOB.

Huxe mnpuBeneHbl CHUCKH PpEKOMEHAYEMBIX K PAacCMOTPEHHIO MUHEPAJIOB JUIf
COOTBETCTBYOIIETrO exeHenenpHoro stana CPC (cormacHo myHkTam Tabm. 6.1).

K reme 2 («Camoponnsie snemeHTh» u «Cynbhuas»): mMenb, cepedpo, rpadur, cepa,
XaJIbKO3WH, TaJeHHUT, calepuT, KUHOBApPb, MUPPOTHH, MEHTIAHAWUT, XAIbKOMHUPUT, OOPHHT,
KOBEJUINH, AYpUIIUTMEHT, peajbrap, CTUOHUT, BUCMYTHUH, MOJHOJEHUT, HUPUT, MApPKa3HT,
apCEHOIUPUT, TEHHAHTUT, TETPAdIPUT, JDKEMCOHUT, OyJIaHKEPHUT.

Kreme 3 («l"amounb» u «OKCHIBI»): TalUT, CHWIbBUH, (IOOPUT, KYNPUT, KOPYHJ,
reMaTuT, WIbMEHUT, IIMUHETh, MAarHETUT, XPOMUT, PYTHJ, KACCHUTEPUT, KOITYMOHT-TaHTAJHT,
MEePOBCKUT, KBapIil, omaji, Opycut, rudbOcutT, 6EMUT, nUACTIOP, TETUT, TUAPOTETUT (JIMMOHMT),
IICUJIOMEJIaH.

Krteme 4 («KapOGoHaTbl»): KalbLUT, aparoHUT, MarHe3uT, JOJOMHUT, CHJAEPHUT,
POJIOXPO3HUT, CMUTCOHUT, 1IEPYCCUT, CTPOHIIMAHUT, MAJIaXHT, a3ypPUT.

K teme 5 («Cynbdatey, «Dochate» u «Boabppamarsi»): 0aput, 1EIECTHH, aHIJIE3UT,
AQHTUAPUT, THUIIC, IPO3UT, ATyHUT, amaTUT, Oupro3a, hepOepuT, F’rOOHEPHT, IEESTUT, TOBEIUINT.

Kreme 6 («CunukaTsl € M30JUPOBAHHBIM KPEMHEKHCIOPOAHBIM TETPa’ApoOB B
KPUCTAIIIMYECKOH CTPYKTYpe»): LHUPKOH, (dopcTeput, (asuut, Toma3, KUAHWUT, aHAaTy3WT,
CHWJJTUMAHUT, XJIOPUTOHUJ, CTaBPOJHUT, IpaHaThl (MUPOI, aJbMaHJWH, CIECCAapTHH, YBapOBUT,
TpOCCyTSp, aHAPATNT), TATAHMUT.

K teme 7 («Cunukarbl ¢ H30JIMPOBAaHHBIMU TPYIIIaMU KPEMHEKUCIOPOJHBIX TETPa3IpOB
B KPUCTAJUIMYECKOW CTPYKType»): Be3yBHaH, JAaMIPOQHIUIMT, SMUIOT, OEpuill, 3IBAMAJINT,
TYpMaJTHHEI.



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:

KoMnereniuu,
No KOMIIOHEHTHI
Bun xkonTpOns KoHTtponmpyemsie TeMbI
n/m KOTOPBIX
KOHTPOJIUPYIOTCS
1 TectT / OOmieTeopeTHYeCKe  OCHOBBI ~ MHUHEPAJIOTHU: I[ICK-1.3,1.5,




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-1.3,1.5
cobecenoBanue
Cynbumsl, cynshoconn 1 UM NoJ00HbIE
coequuenus. Okcuael. I'amongrl.
Tect / Conu  KHUCIOPOJCOACPKAIIMX KUCIOT: oO0uias

3 XapaKTEePUCTHKA. KapOonatsl. Cynbdartsr. I1CK-1.3,1.5
co0ecei0BaHNE
®docbatel. Bonbppamarel, MouOaTHL.

CoBpeMeHHOE TIPeCTaBJICHHE O CTPYKTYPHBIX
TAnax  cwiukatoB. OCHOBBI  COBPEMEHHOMU

KPUCTAJUIOXUMUYECKON KJIacCU(pUKaUU
Tect / cunukatoB.  Cuinukatel € M30JIMPOBAHHBIM
4 . 4 . I1CK-1.3,1.5
cobecenoBanue | rerpasdapoM  [SiOy] B KPHUCTaJUIMYECKOU
cTpyktype. Cunukatel C  HM30JIMPOBAHHBIMU
rpymnmnaMu TETPa’IpOB [SiOL]* B
KPHUCTAJUIMYECKON CTPYKTYPE.
5 TecT / [lernoyeunble U JIEHTOYHBIE cUITUKAThl. CIIOUCThIE MCK-1.3.15
coOeceoBaHue | cuiMkaThl. KapkacHble aJIFOMOCUIIMKATHI. T
6 | cobecenonare MuHepanbHBIN cOCcTaB 3eMHOM KOpbI. [IpupoaHbie [ICK-1.31.5

MHWHCPAJIBbHBIC aCCOLMAIINH.

JleMOHCTpalMOHHBII BapuaHT TecTa Nel

1. Beibepute npaBuibHOE onpeaencHrue. MuHepaaoM Ha3bIBalOT
A. TBepioe NpUPOIHOE XUMUUYECKOE COEAMHEHHE, 00pasyrolieecss B OIPEACIICHHBIX
I€OJIOTUYECKUX YCIIOBUSIX.
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 CJaraeT 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 1o mkaine Mooca nMeeT 0ObIKHOBEHHOE CTEKJIO?
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. 3akoHOMepHOE cpacTaHue Tpex u 0ojiee KPHCTAUIOB MHHEpaJia O ONPEIeICHHBIM

KpUCTaIorpaduueckuM HarpaBIeHUSM.

B. 3akoHoMepHOEe cpacTaHuWe JBYX KpPUCTAIJIOB MHHEpAIOB 10 ONpEAEIEHHBIM

KpUCTaIorpaduyeckuM HarpaBIeHUSM.

I'. CocoOHOCTh KpUCTAJUIOB MHUHEpaja MpOSBIATH pa3HblEe CBOWCTBA 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, KOTOPbII B3aUMOIEHCTBYS C pAaCTBOPOM COJISIHOM KUCJIOTHI, BHIACTSET 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. MYCKOBUT
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-KaoOJIMHUT-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'. MIOMHMHECIIEHTHBIN

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

IIpuMepHBIH NepedYeHb BONPOCOB K IK3aMeHY:
OCHOBBI COBPEMEHHOTO YUYEHHUS O MUHEPAJIaX.
Ienun u 3ana4v MUHEPAJIOTUH, CBSI3b MUHEPAJIOTUHU C APYTMMU 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 CBS3EH 3JIEMEHTOB B MUHEpAJIaX.

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 nposBieHHE 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, (pU3nUyecKue cBOMCTBA, FEHETUYECKHE ACCOL[ALINN).
Cynbduabl, cyib(pocosii U UM MOA00HBIC COSTUHECHMS (00Mas XapaKTePUCTHKA,
XUMHUYECKHE U PU3NUECKUE OCOOCHHOCTH, KIACCU(PHUKALMS U TEHETUYECKHE aCCOLUALINN).
OKcupl ¥ THIPOOKCHIBI (XUMH3M, (PU3UYECKHE CBOWCTBA, KiIacCH(PUKAIINS, TEHETHUECKUE
accoIuaIum).

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

OO0m1as XxapakTepuCTUKa KUCIOPOIHBIX COJICH.

KapOonatsl (XuMu3sM, pusnueckue cBoicTBa, KIacCupUKaLHsl, FeHETHUECKUE acCOLUAIIUN).
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).
CuukaTsl (00111251 XapaKTePUCTHUKA, XUMU3M, KPUCTATUIOXUMUYECKHE OCOOCHHOCTH,
¢du3nyeckre cBONCTBa, KJIaccu(uKaus).

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

CUITHKAThI ¢ H30JIMPOBaHHOM Tpynoi TeTpadapoB [SiO4] (00mas XapakTeprcTHKA).
['pymnna nupokceHoB (XUMU3M, (pU3HUecKUe CBOICTBA, KiIaCCU(pUKALIUs, TEHETUYECKIE
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'enetnueckas MuHepaaorus (00Ias XapaKTepUCTHKA).

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

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

OO0mast XxapaKTepUCTHKA THAPOTEPMATBHBIX IPOILIECCOB.

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

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

Pernonanpubiil MeTaMopdhu3M (YCIOBHS TPOSBIICHHS, (palluu, HHACKC-MUHEPAIIbI ).
KoHnTakToBsiii MeTamophusm (ycIoBHs MPOSIBICHUS, (Dalliu, HHIEKC-MUHEPAIIBI).
OO61mas xapakTepuCTHKA MPOIIECCOB BHIBETPUBAHUS (THIIBI KOP BHIBETPUBAHUS).
MuHepanbHbIE aCCOIMALMN KOP BHIBETPUBAHMSL.

HekoTopsie actieKThl MPUKIaAHON MUHEPATIOTHH.

Pa3paboriux:

M JIONEHT C.A. Cacum

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