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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[lenssMu 0cBOEHMS TUCUMIUIMHBI «MHUHEpanaorus, Kpuctauiorpadus u nerporpadus» ss-
JISIFOTCSL

- (popmupoBaHue 0a30BBIX 3HAHUH MO OCHOBHBIM INOHATUSM MHMHEPAJIOIHH, KPUCTAIIIO-
rpaduu u nerporpaduu; Mo cOCTaBy U CBOMCTBAM MPUPOJHBIX XUMHUECKUX COCTUHEHUH (MUHe-
paJioB U PyA), OCHOBHBIM KJIacCaM MHHEPAJIOB, OCOOEHHOCTSIM M 3aKOHOMEPHOCTAM MX (puznue-
CKOT'O CTPOCHHUS (CTPYKTYpPHI), YCIOBHSIM 00pa30BaHuUs M H3MEHEHUS B IPUPO/IE;

- (hopMupOBaHME JMYHOCTHBIX KAYeCTB, a TAKXKE OOLIEKYJIbTYPHBIX U oOlenpodeccuo-
HAJIBHBIX KOMITETeHLIUH B cooTBeTcTBHU ¢ TpeboBanmsiMu PI'OC BO no HampaBieHHIO TOATO-
toBku 18.03.01 Xumuueckas TeXHOJIOTHS.

2 MecTo TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
MOJArOTOBKM 0akajiaBpa

Jucunmmna «MuHepanorus, Kpuctawiorpadus u netporpadus» BXOAUT B BAPHATHBHYIO

yacTh 0s10ka 1 00pa3oBaTesIbHON IPOrpaMMBI.
Jis n3ydeHus: AMCUUILUIMHBI HEOOXOAUMBI 3HaHUS (YMEHHUs, BIAJCHUSA), CPOPMHUPOBAH-

HbI€ B pe3yjbTaTe U3yyeHUs AUCLHUILIMH 06a30Boi yacTu 6s10ka 1 0Opa3oBaTenbHON MPOrpaMMbl:
o0I1ast 1 HeOpraHMYECKasi XMMUS; MaTeMaTHKa; (PU3UKa; HauepTaTesIbHAs TEOMETPUS U KOMITbIO-
TepHas rpaduka.

TpeboBaHMs K BXOJHBIM 3HAHHSIM:
- OCHOBHBIE pa3MepHOCTH (PU3NUYECKUX BEJIMYUH;
- mudepeHraIbHOe U MHTETPATBHOE CUHCIICHHE;
- CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB, TUIIbI XUMUYECKOH CBSI3U, CTPYKTYp-
HbI€ (HOPMYJIBI MOJIEKYJT;
- 3aKOHBI COXPaHEHMsI MacChl U SHEPIUH;
- MOJIEKYJIsipHasi PU3UKa, TEPMOAMHAMUKA, SJIEKTPOIUHAMUKA (TIOBEJACHUE BEIIECTB B AJIEKTPH-
YeCKOM U MarHUTHOM I10JI€), CTPOEHHE aToMa;
- HaBBIKH Pa0OTHI C TPAPUUECKUMHI MOJICTSIMA OOBEKTOB, YTEHHE U BBHITTOJHEHHE TPOCKITHOHHBIX
YepTekKEN.

3HaHus (yMEHUs, BIAJCHMsI), MTOJyYSHHbIE NPU M3YYEHUH JaHHOM AMCUUIUIMHBI OyIyT
HE0OXOIUMBI IIPH J1aJbHENIIEM OCBOEHUH JUCIMILIMH 0a30Boi yacTu O6soka 1 oOpa3oBarenbHON
IpOTrpaMMbl. 001Iasi XUMUYECKasi TEXHOJIOT |, (pu3nueckast XuMUsl; aHaTUTHYeCKas XUMUS U (u-
3UKO-XUMHUYECKHE METOJIbI aHAIIN3A;

a TakXe CJIEAYIOUMX TUCHUIUIMH BapuaTUBHOM yacTu Oyioka 1 oOpa3oBaTesbHON mpo-
IpaMMbI: KOJIJIOUJTHASI XUMHUSI; XUMHUSL, MUHEPAJIOTUS U NeTporpadus roprouyux UCKOMaeMbIx; (pu-
3MKO-XUMHUYECKHNE OCHOBBI METAJUTYPTUYECKUX MPOLIECCOB.

3 Komnerenuuu ody4aromerocsi, gopmupyemblie B pe3yJibTaTe 0CBOCHUS
AUCHUILVIMHBI (MOYJIs) M INIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbrare ocBoeHUs NUCHUIUIMHBI (MOylist) « MuHepanorus, Kpucrauiorpadus U mnet-
porpadus» o0yyaromuiics 10JKeH 001aJaTh CIEeAYIOUMMHA KOMIETEHIHSIMHU:

CrpyKTypHBIH
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHITNHT

OK-7: cioco0HOCTBI0O K CAMOOPTaHHU3AIMN U CAMO0OPa30BAHMIO

3HaTh - OCHOBHbIE NPUEMbl CAMOOP2AHUZAYUU U CAMOOOPA308aHUsL OISl NPOBEOEHUs. Meo-
PemuiecKo20 u IKCNePUMEHMANbHO20 U3YYEeHUs MUHEPATIO2UU, KPUCIAIoZpaguu U
nempoepagpuu




CTpyKTypHBII

JIIEMEHT [Tnanupyemblie pe3yiabTaThl O0y4eHUS
KOMIICTCHITIH
YmMerb - NPUMEHSMb OCHOBHbIE NPUEMbl CAMOOP2AHUZAYUU U CAMOOOPA308AHUSL OISl NPO-
8e0€HUsI MeOPemU4ecKo20 U IKCNEPUMEHMANLHOLO U3YUEHUS MUHEPALO2Ul, KDU-
cmannoepaguu u nempocpagpuu
Brnaners HABbLIKAMU — CAMOOpeAHU3AYUU U CaMOOOpA308aHusi — 01 NPOBEOeHUs
MeopemuyecKo2o u IKCNEPUMEHMATLHO2O u3yueHus MUHepaniocuu,

Kpucmasniozpaguu u nempoepaguu

OIIK-3: roTOBHOCTBIO HCII0JIb30BATh 3HAHUS O CTPOCHHUHU BEIIECTBA, IIPUPOIEC XHMMHYeCKOii
CBSI3H B PA3/IMYHBIX KJIacCaX XUHMHYECCKHUX COCHHHBHI/Iﬁ AJIF IOHUMaHUusA CBOMCTB MaTe-
PpHAJI0B H MEXaHU3MAa XUMHUYECCKHUX NPOUHECCOB, IPOTECKAIINUX B OKPYKAKOIIEM MUPE

3HaTh

KAAcCuuKayuio MUHepanos, npupooy XUMu4eckol cesA3u, XUMU4ecKuil cocmas u
CBOUCMBA OCHOBHBIX U3YUEHHBIX MUHEPATLHBIX 8UO0E,

OCHOBHble NOHAMUS U NOJOHCEHUS MUHEPALo2Ul, KpUucmaiiozpaguu u nempo-
epaghuu; ocobenHocmu U 8UObL 2eHe3UCA MUHEPAN08 8 NPUPOOe

YmMmern

NPUMEHAMb OCHOGHbIE NONONCEHUsI O CMPOEeHUU 8eujecmed, npupooe Xumude-
CKOU CB853U 8 PA3IUYHLIX KIACCAX XUMUYECKUX COeOUHEeHULl Ol NOHUMAHUSA
CBOUCME  MUHEpAanos U  MEeXaHusMd  XUMUYECKUX  Npoyecco8  Mu-
Hepanooopazoeanus,

KAACCUDUYUPOBAMb MUHEPAbl HA OCHO8E 3HAHUL O XUMUYECKOM COCmage u
CBOUCMBAX OCHOBHBIX MUHEPANbHBIX 8UO08

Brnaners

HaevlKamu KJZClCCud)MKClL]L[M U onucaHusl MUHepalo8 Ha OCHoee BHAHUU O XUMU-
YeCKOM cOCmase U CEOUCMBAX OCHOGHBIX MUHEPATIbHbLX 61008

IIK-18: roroBHOCTBLIO HCIIOJIBL30BATH 3HAHHE CBOMCTB XMMHYECKHX JJIEMEHTOB, COEIHHe-
HHUI ¥ MaTepHAJIOB HA UX OCHOBe /LISl penieHus 3a/1a4 Npo¢ecCHOHAIbHOM 1eITeIbHOCTH

3HaTh

obwue ceolicmea NPUPOOHLIX XUMUYECKUX COCOUHEHUU — MUHEPATlo8 — U Mame-
PUANos8 Ha UX OCHOBE U UX B03MOJICHbIE 00ACMU NPUMEHEHUS. 8 NPOPDECCUOHANb-
HOU 0eslmenbHOCmuU

YMmern

NPUMEHAMb 3HAHUSL O CBOUCMBAX MUHEPANIO8 U MAMEPUANo8 Ha UX OCHO8e 0is
onpeoeneHusi 803MONICHbIX 00acmell NpuUMeHeHus: 8 NpopeccuoHanbHou oes-
mejbHOCmU

Bnanets

HABLIKAMU UCNOIb308AHUS 3HAHULL O NPUPOOHBIX XUMUYECKUX COCOUHEHUAX OJIfl
onpeoeneHusi 603MONCHbIX 0Oacmell NpUMeHeHUus 8 NPogheccUuoHanIbHol Oes-
MmejlbHOCmU




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOYJIs1)

OO0mmas TpyI0eMKOCTh TUCIUTUINHBI COCTaBIsIeT 3 3a4eTHRIX equHuIbl 108 akan. yacos, B TOM duce:
— KoHTakTHas pabota — 58,05 akaz. yacos:

— ayauTopHasi — 57 akaj. 4yacos;
— BHeayautopHas — 1,05 akaza. yacoB

— camMocTosTenbHas padora — 49,95 akan. yacos; 3a4er
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1. Bgexaenwe. Llenu u 3agaun cOBpeMeHHOM | 2 2 2 - 2 - CaMOCTOSITENIbHOE U3y4eHHue|Y CTHBIN orpoc-Oecena OK-7 - 3y8
MUHEpaJIOTuH, KpUCTAIUIOrpaduu U nerpo- yueOHOI TuTeparypsl; IOYZIiss -8
- — 3)6
rpadun - TOJITOTOBKA K YCTHOMY OIIPOCY 4
2. OcCHOBHbIE OHATHUS KpUCTAJUIOTpapru 2 2 | 7141 - 5 - camocTtosTensHoe  u3ydeHue|KonrponbHas padora Nel, OK-T - 3y8
- OCHOBBI TEOMETPUYECCKOW KPUCTAIIOTPA- y4eOHOM JTUTepaTyphI; YCTHBIHN OIpoc, c1ava rabopa- 2?&? e
V) ) - —3)6
bun - IOJITOTOBKA K KOHTPOJBHOHN pa-|TOpHOM paboTs! Nel 4
- OCHOBBI KPUCTAJUIOXUMHH 6ote Nel;
- odopmieHue 1abopaToOpHO
paboThr Nel
3. OOmue cBeieHUs 0 MUHEpaIax 2 3 | 721 - 5 - camocTosTenbHOoe  u3ydeHue|KoHCmekT CBOWCTB MuHepa-  |OK-7—3y6
-XUMUYECKUH COCTaB M KpHUCTAJUINYecKas yueOHOI TuTeparypsl, JI0B 4.1, KOHTpOJIbHAs paboTa IOYZIiSS e
) - —3)6
CTPYKTYpa MUHEPAJIOB - COCTaBJICHUE koHcrekTa| Ne2, craya 1abopaTopHoi pa- 4
- ®u3nyecKkrue U JUarHOCTHYECKUE CBOMCTBA CBOWCTB MMHEpPAJIOB 4.1; 60TbI N2, yCcTHBIN OIpoc
MUHEPAIOB - IOJATOTOBKA K KOHTPOJIBHOH pa-
- Mopdomorust MUHEpaIoB U UX arperaTtos 6ote Ne2;
- OCHOBBI MUHEPAJIOTUYECKON CHCTEMATUKHU - odopmiieHne TabOpaTOPHOMN
pabotbr Ne2;




AynutopHas

KOHTaKTHasi paboTa
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- IOJITOTOBKA K YCTHOMY OIIPOCY
4. Kiacc CHIIMKAaTOB M aTFOMOCHIINKATOB 2 4 4 - 6 - camocTtosiTenbHOe  u3ydeHue|KoHcIekT CBOWCTB MuHepa-  |OK-7—3ys
y4eOHOI TUTepaTyphl, JI0B 4.2, KOHTPOJIbHAst paboTa 2?;; e
o - —3)6
- COCTaBJICHUE KoHcrekTa| Ne3, yCTHBIN ONPOC, TOKIIAIbI- 4
CBOWCTB MHHEPAJIOB 4.2; pe3CHTAIH
- TIOJITOTOBKA K KOHTPOJIBHOM pa-
6ote Ne3;
- TIOATOTOBKA K YCTHOMY OIIPOCY
U JIOKJIQAy-TIPE3CHTAIUN
5. Kiacc kap6onaros. Kitace cynsharos. 2 2 | 721 - 8 - camocTosTenbHOe  u3ydeHue|KoHcmekT CBOWCTB MuHepa-  |OK-7—3ys
Knacc autpatoB. Kiacc ranorenunioB y4eOHOM JTUTepaTyphI; JIOB 4.3, KOHTPOJIbHAS paboTa 2?&? e
) - —3)6
- COCTaBIICHUE KoHcrekTa| Ne3, yCTHBIN OMPOC, TOKJIAIbI- 4
CBOMCTB MUHEPAJIOB 4.3; MpE3eHTalNH, cJja4a labopa-
- TIOJITOTOBKA K KOHTPOJIBHOHN pa-|TOpHOH padboThl N3
6otre Ne3;
- TIOATOTOBKA K YCTHOMY OIIPOCY
U JIOKJIQAy-TIPE3CHTAINH;
- odopmieHue abopaTOPHOIMA
paboThr Ne3
6. Kiacc okcunoB u ruapokcuioB. Kimace 2 2 721 - 7,95 |- camocrosTenbHOoe u3ydeHue| KoHCmekT cBoicTB MuHepa-  |OK-7—3y6
cynbdumoB. Kiacc caMOpOIHBIX IIEMEHTOB yueOHOI TUTepaTyphl, JI0B 4.4, KOHTPOJIbHAs paboTa IOYZ’i; —3e
) - — 3)6
- COCTaBJICHUE KoHcrnekTa | Ne3, yCTHBIN Onpoc, JOKIIAIbI- 4
CBOWCTB MHHEPAJIOB 4.4; NpEe3CHTAIMH, cllava Jjabopa-
- TMIOJrOTOBKA K KOHTPOJBHOM pa-|TopHOH paboThl No4




AynutopHas

KOHTaKTHasi paboTa
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6ote Ne3;
- TIOATOTOBKA K YCTHOMY OIIPOCY
U JIOKJIay-TIpe3eHTalluu;
- odopmieHue J1aboOpaTOPHOM
paboTsl Ned
7. Tlpomeccol MuHEepanooOpa3oBaHus U oc- | 2 2 | 221 - 8 - caMmocTosTenbHOe u3ydeHue|KoHcmekT cBoiicTB MuHepa-  |OK-7—3y6
HOBBI IeTpOrpaduu. IHAOTEHHBIE TTPOIIECCHI y4eOHOI TUTepaTyphl, JIOB 4.5, YCTHBIN OTIPOC, JTOK- IOYZIiSC% -8
- — 3)6
MHUHEpaI000pazoBaHMs - COCTaBJIEHUE KOHCIIEKTa | JIaJIbl-TIPe3eHTallu1 4
CBOWCTB MUHEPAJIOB 4.5;
- TIOATOTOBKA K YCTHOMY OIPOCY
U JIOKJIay-TIpe3eHTalluu
8. Dx3oreHHsle Mpoleccsl MUHEpanoobpa- | 2 2 | 221 - 8 - caMmocTosTenbHOe u3ydeHue|KoHcmekT cBoiicTB MuHepa-  |OK-7—3y6
30BaHusA. MeTamopduueckue npoueccsl Mu- yueOHOMI JTUTEepaTyphl; JI0B 4.6, YCTHBIN onpoc, J10K- IOYZIiSS -8
- — 3)6
HepanooOpa3oBaHUs - COCTaBJIEHUE KOHCIIEKTa | JIaJIbl-TIPe3eHTallu1 4
CBOMCTB MUHEPAJIOB 4.6;
- TIOATOTOBKA K YCTHOMY OIIPOCY
U JIOKJIaTy-TIpe3eHTAINN
Hroro 3a cemectp 2 19 [38/14U - 49,95 3ader
HToro mo tucuumnjainue 2 | 19- |38/14U - 49,95 3ader




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce nmpenogaBaHus AUCUUIUIMHBL «MUHepaiorus, Kpuctamiorpadus u nerporpa-
bus» TPUMEHSIOTCS TPAAUIIMOHHBIC, HHTEPAKTUBHBIC U MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIC
o0pa3oBaTeibHbIe TEXHOJIOTHH.

1) Tpaouyuonnvie obpazosamenvivie mexHoio2uu OPUSHTHUPYIOTCS Ha OpraHHU3AIUI0 00-
pa3oBaTeNbHOTO Ipoliecca, IPEANOoJaraollylo MPSIMYI0 TPAHCISALUIO 3HAHUN OT IpernoaaBarels
K CTYICHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-MILTFOCTPATUBHBIX METOAOB 00yue-
HUsl). YueOHas NesTeNbHOCTh CTYIGHTa HOCUT B TaKMX YCJIOBHSX, KaK MPaBUJIO, PETIPOTYKTHB-
HBIN Xapaktep. PopMbl YUeOHBIX 3aHATHIL:

- UndopmarmonHas Jekuus — Mocie0BaTeIbHOE U3I0KEHHE MaTepraia B AUCIUIIIIMHAP-
HOU JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BepOAIbHBIMU CpPEICTBAMH (MOHOJIOT MPETo-
JlaBaTers).

- JJaboparopnast pabora — opranuzanus yaeOHoi paboThl ¢ pealbHBIMH MaTePUATLHBIMU H
MH(OPMALIMOHHBIMU O0BEKTaMH, JKCIIEPUMEHTaIbHas paboTa C aHAJIOTOBBIMH MOJEISIMH pe-
AITBHBIX 0OBEKTOB.

2) Unmepaxmuenvle mexnoioeuu — OpraHu3alys 00pa3oBaTEIbHOIO MpPOIecca, KOTopas
IperoiaracT aKTHBHOE W HEIMHEHHOE B3aUMOJICHCTBHE BCEX YYACTHHKOB, JTOCTHIKCHHE Ha
9TOM OCHOBE JTUYHOCTHO 3HAYMMOTO JJIsi HUX 00pa3oBaTelbHOTO pesynbrara. Hapsay co crie-
[UATH3UPOBAHHBIMHA TEXHOJIOTHSAMH TAKOTO POJia IPHHIIAII WHTEPAKTHBHOCTH MPOCIICIKUBACTCS
B OOJIBLITMHCTBE COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOIOTHI. IHTepaKTUBHOCTD MOJpa3yMeBa-
€T CyOBeKT-CyObEKTHBIC OTHOIICHHUS B XOJE 00pa3oBaTEIbHOTO MIpolecca U, Kak CIEICTBHE,
dbopMupoBaHue caMopa3BUBarolIeiics HWH(GOPMALMOHHO-pecypcHOl cpenbl. Dopmbl yueOHBIX
3aHATHIL:

- CemuHap-auckyccus (Ha 1a00paTOpHBIX paboTax) — KOJJIEKTUBHOE OOCYKACHHE KaKOTo-
1100 CIOPHOTO BOIPOCA, MPOOJIEMBI, BBISIBICHHE MHEHUN B Tpymrme (MEXIpPYIIOBON JHAIOT,
JTUCKYCCHSI KaK CIIOp-IHaJIor).

3) UngopmayuonHo-KOMMYHUKAYUOHHBIE 0OPA308aMeENbHbIe MEXHOL02UU — OPTaHU3aIHs
00pa30BaTeNbHOTO MpoIlecca, OCHOBAHHAS Ha MPUMEHEHHH CIEeUUATH3UPOBAHHBIX MPOrPaMM-
HBIX CpeJl U TEXHUUECKUX CPEACTB padboThl ¢ nHpopMarueil. DopMbl yueOHbIX 3aHATHI:

- Jlexuus-Busyanusanus — U3JI0XKEHUE COJCPKAHUS CONMPOBOXKIACTCS Mpe3eHTaluel (ae-
MOHCTpaIe y4eOHbIX MaTepUaIOB, TIPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B T.U.
WLTIOCTPATUBHBIX, TPaUUECKUX, ayIn0- U BUJIEOMATEPHAIIOB).



6 YueOHO-MeTOIMYeCKOEe 00ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YarOLIUXCsl

[To nucturuinae «Munepanorus, kpucrauiorpadus U nerporpadus» IpeIycMOTpeHa ay-
JUTOPHAs M BHEAYJUTOPHAsI CAMOCTOSITeNIbHAs paboTa 00yJaromumxcsl.

AynuTopHas U BHEAyIUTOpPHAsl CAMOCTOSITENIbHAsI paboTa CTYACHTOB MIPEAIOIaraeT moAro-
TOBKY K YCTHBIM OIpOcaM — OeceliaM IO JIMTepaTypHbIM MCTOYHUKAM, K J1abopaTopHbIM pabo-
TaM, K JO0KJIaIaM-TIPE3CHTALUSIM 1 COCTABJICHUE KOHCIICKTa CBOMCTB MUHEPAJIOB.

IIpumepHulii nepeyenb 60npocog OJisl YCMHbBIX ONPOCco8 — beced no memam
- Lenn 1 3a1a4n COBPEMEHHOM MUHEPAJIOTUH, KpUCTAJUIOrpaduu U neTporpapuu.
- OCHOBHBIE IOHATHS KPUCTAIIIOTPAPHH.
- O6mmue cBefeHUs 0 MUHEpasax.
- Kitacc cmimkaToB 1 amoMOCHIINKATOB.
- Kitacc xapbonaroB. Knacc cynbdaros. Knacc Hurparos. Knacc raioreHuios.
- Kiracc oxcunnoB u runpoxcunos. Kiace cynbpdunos. Kimace caMopoaHbIX 371€MEHTOB.
- DHJIOTeHHBIE TTPOIIECCHI MUHEPAIO00Pa30BaHMS.
- DK30TeHHBIE  TIpOIecChl ~ MHUHEpajooOpa3zoBaHus.  Meramopduyeckue  MPOLECCHI
MHUHEPaI000pa30BaHMUS.

1. MuHepanorus Kak Hayka U €€ OCHOBHBIE HallpaBJICHHUS.

2. Kpucrananueckue 1 aMoppHble MUHEPaJbl, 0COOCHHOCTH UX CTPOEHUS U CBOMCTBA.

3. [lonsaTHe o kpucraminyeckon pemierke. Tumbl Kpuctaummueckux pemerok. IIpumepsl. U3o-
TPOIHOCTb U AHU30TPOIHOCTD.

4. DreMeHThl CUMMETPUU KPUCTAILIIOB (OCH, IJIIOCKOCTH, LIEHTP). DJIEMEHTHI OIpaHUYEHUS KpU-
CTaJIJIOB.

5. OnpeneneHre CHUHTOHUY MUHEPaAJIOB. XapaKTepUCTHKA 7 CUHTOHUI.

6. IlonsaTre o nonmumopdusme u u3oMoppusme.

7. Ilpunuuns! pacuyera popmys1 MuHepasoB. [Ipumepsl.

8. Munepanorus. [ maBHele METOIbI ONIPEIETIEHUS] MUHEPAJIOB.

9. Meroauka ornpeneaeHus: MUHEPAJIOB C MOMOILIBIO ONpEAETUTENs MUHEPAJTIOB (ONpeselieHne
MHUHEpAJIOB 110 BHELIIHUM IPU3HAKaM - MAaKPOCKOITMUECKUI METON).

10. TlonsiTHE O reHes3uce U napareHeznce MuHepaios. [Ipumepsl.

11. XapakTepucTuka 3HJOT€HHOTO MUHEPaI000pa30BaHusl.

12. Dx30reHHOE MUHEPAT000pa30BaHUE U €ro XapaKTEPUCTHKA.

13. MunepanoobpazoBaHue npu MeTaMop(hu3Me, KOHTAKTOBO-METAaCOMAaTHUECKUE MPOLIECCHI.

14. XapakTepucTuka MarMaTH4eCKoro MUHEpaioo0pa3oBaHHUsl.

15. I'nuancThIe MUHEpaIbl. XapaKTEPUCTUKA U OCHOBHBIE ITPEICTAaBUTENH.

16. XapakTeprucTuka IerMaTUTOBOr0 MUHepanooOpa3zoBaHus. MuHepasbl U MOJIE3HbIE UCKOIae-
MBbI€, BO3HUKAIOLIUE B XOJ€ IIpoLecca.

17. IlocnemarmaTtuueckoe MuHepasiooopasoBanue. CTaguu MHEBMATOJIUTOBAs U THJIPOTEPMAIIb-
Has. [lone3Hble HCKOMAaeMBbIE€ DTUX CTaIUM.

18. TToe3HbIe HCKOTIAEMBIE MArMaTHYECKOT0, METAMOP(HUUYECKOTO U 0CAJTOYHOTO TTPOIIECCOB.

19. Knaccudukanuu none3HbIX UCKOMAEMBIX 110 arperaTHOMY COCTOSTHHIO, F€HE3HCY, HAINYHIO
WM OTCYTCTBHIO MeTauioB. [IoHATHE O pyAe, MECTOPOKIEHUH NOJIE3HBIX MUCKOMAeMbIX. PynHbIe
Y HEPYJIHbIE MUHEPAJIbl. ATPOHOMHUYECKUE PYAbI.

20. Knaccudukanum MUHEpPAIOB MO XUMHUYECKOMY COCTaBY, T€HE3UCY B CTPYKTYPE.

21. I'naBHeiimme nopo1000pa3yromme U akleCCOPHbIE MUHEPAIbI.

22. XapakTepucTHKa TJaBHBIX (PU3UKO-AMATHOCTUYECKHX CBOWCTB MHHEpAIOB (TBEPAOCTH,
CITatHOCTb, IIBET U T.1I.).

23. XapakTepuCTUKa OCHOBHBIX IIPEJCTaBUTENEH KIacca CaMOPOJHBIX JIEMEHTOB.

24. XapakTepHcTUKa OCHOBHBIX IpeACTaBUTENeH Kilacca Cyab(pHI0B.

25. XapakTepucTHKa OCHOBHBIX MPECTABUTENEH KiIacCa OKCHIOB U THAPOKCHUIOB.
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26. XapakTepucTUKa OCHOBHBIX MPEJCTAaBUTENIEH KIlacca TaloreHH/IO0B.

27. XapaKkTepucTHKa OCHOBHBIX MPEJCTaBUTEIIEH Kilacca KapOOHATOB.

28. XapakTepuCTHKa OCHOBHBIX MPEACTABUTENCH Ki1acca Cyab(aToB.

29. XapakTepucTuKa OCHOBHBIX MpeCTaBUTENCH Kiaacca ¢hochaTos.

30. Knaccugukanus 1 xapakTepUCTHKA TJIaBHBIX MPEJICTABUTENEH Kacca CHIIMKATOB.

31. Ilonstue o nerporpadun. CTpyKTYphl U TEKCTYPHI TOPHBIX TTOPOI.

32. XapaKkTepucTUKa OCHOBHBIX IMPEICTABUTENCH MarMaTUYeCKUX, OCAI0YHBIX U MeTaMopduue-
CKHX T'OPHBIX MOPO/I.

Temvl nabopamopnbix pabom:
Jlabopamopnas paboma Ne 1. «Onpedenenue s1eMeHMO8 CUMMEMPUY, CUHSOHUU U KAMe2OpUU
KPUCMATLO8Y,
Jlabopamopnas paboma Ne 2. «Onpeodenenue npocmuix ¢popm KpUcmaniiosy,
Jlabopamopnas paboma Ne 3. «Onpedenenue ¢husuyeckux, OUASHOCMUYECKUX U XUMUYECKUX
CBOUCMB MUHEPATIO8 KILACCA «KAPOOHAMBLY U «CYTbDUOBIY »;
Jlabopamopnas paboma Ne 4. «Onpedenenue huzuyeckux, OUACHOCMUYECKUX U XUMUYECKUX
CBOUCME MUHEPATIO8 KILACCA KOKCUOBL U SUOPOKCUOBLY Y.

Tembl KOHMPOILHBIX pabom:
1. OcHogHnble nousamus Kpucmaiiozpaghuu.
2. Obwue ceedenust 0 MUHEPALAX.
3. Knacc cunuxkamog u antomocuiukamos.
4. Knacc xapoonamos. Knacc cynoghamos. Knacc numpamos. Knacc eanocenudos.
5. Knacc okcuoos u cudpoxcuoos. Knacc cynoghuoos. Knacc camopoomwix snemenmos.

IIpumepnvie 3a0anus no memam KOHMPOIbHLIX PAOOM
1. Yro Takoe xpuctauiorpadus U MOHATHE «KpHUCTATHYeckoe BemiecTBo»? Chopmynupyiite
COOTBETCTBYIOILIUE ONPEACICHUS.
2. Yro Takoe CHMMETPUYHBII OOBEKT, M Kakuhe DJIEMEHTHl CHUMMETPUH HAOIIONAIOTCS B
kpuctamnax? Ilepedncnure ux u chopMyaupynTe onpeaeneHus.
3. Uro Takoe <«IIJIOCKOCTh CHMMETPHHM», M KaKOBO €€ ompeaeleHne W o00o3HaueHue?
N300pa3ute npuMepbl pacroyioKeHHs MI0CKOCTe CUMMETPUH B KPUCTALIAX.
4. Kakoe KOIWYECTBO IUIOCKOCTEH CHUMMETPpUM MOXET ObIThb B Kpuctawiax? [IpuBenute
pUMeEpbI U U300pa3uTe uX.
5. UYro Takoe «EHTp CUMMETpUM», U Kak OH oOo3Hauaercs g Kpuctawwios? Ilpusenute
IIPUMEP CXEMBI PACIIOJIOKEHUS LIEHTPAa CUMMETPUH B KPUCTAJLIE.
6. Uro Takoe «BUJ CHMMETPHH», U KAKOBO 00IIee KOJINIECTBO BHIOB CHMMETPHH, BO3MOXKHOE
cpenu kpuctamuios? IIpuBennure npuMepsl.
7. Kakue CHHTOHMM U KaTeropuu BBIICISIOTCS cpean kpuctamioB? [lpuBenure npumepsl.
8. Uro Takoe «ipocTast popma» KpUCTAIUIOB U «koMOuHanus»? M300pa3ute npumMepsl.
9. Kakwe CymecTBYIOT THITBI XHMHYECKHX CBsized B kpucramiax? ChopMymupyidTe uX
OIpeENICHUs U IPUBEIUTE IPUMEPHI MUHEPAJIOB, YKa3aB TUIIbI XMMUUYECKUX CBSI3€H B HUX.
10. Yro takoe m3omopdusM u mnomumoppuzm? ChopMmynupyiTe OnpeaeicHUus U TPUBEIUTE
IIPUMEPBI MUHEPAJIOB.
11. Kakue riaBHble XUMHUYECKHE DJIEMEHTHI BXOAAT B cocTaB cuinkaToB? IlpuBenuTe mpumepsl
U30BAJIEHTHOTO U T€TEPOBAIEHTHOIO M30MOP(HBIX 3aMEIICHUI B CHIIMKATAaX.
12. Kakwne KaTHOHBI M aHUOHBI COJIEPIKATCS B CIIOMCTHIX CHIIMKATax?
13. Kakue ¢pusnueckre CBONCTBA U MPAKTUUECKOE TPUMEHEHHE UMEIOT IPpaHaThI?
14. OGnactu npuMeHeHus OpOH3UTA.
15. Hanummre KpUCTALIOXMMUYECKYI0 (QOpMyNly M yKaxuTre MOpPQOIOru0 (CHUHIOHUS,
raburyc, 00JMK KpUCTAJIIOB) T€MAaTHUTA.
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16. OxapakTepu3yiTe IUarHOCTUYECKHE TPHU3HAKH, (U3NYECKHEe M XHMHUYECKHE CBOMCTBa
nuputa. [IpuBenure ypaBHEHNsI XUMUYECKUX PEAKIIMH.

17. KakoBa mopdonorus (CHHroHuUs1, TabUTycC, OOJIMK KPUCTAJUIOB) TUTAHOMArHETHTA U 00JIACTH
€ro NpuMeHeHus1?

Ipumepnvie memvl QoK1a006-npezenmayuil (pegepamos):
1. OcTpoBHbIE CHIIMKATBI: KpUcTaiorpapuieckoe onucanue, Gu3nIecKue 1 XuMHUIEeCKHe CBOM-
CTBA, TUArHOCTHUKA, TIPOUCXOXKICHUE U IPUMECHCHHE.
2. llenoyeunble CUIMKATHI (MMPOKCEHBI): KpUcTaIUIorpaduueckoe onrcanue, GU3NIecKue u Xu-
MHUYECKHE CBONCTBA, IMAarHOCTUKA, IPOUCXOXKICHUE H IIPUMEHEHHE.
3. JlenTouHble cunuKatbl (aM(pUOOIIBI): KpUCTAIUIOrpapUIeCKOe Oonrucanue, GU3NIECKUe U XH-
MHUYECKHE CBOWCTBA, TMarHOCTUKA, TPOUCXOXKICHUE U IIPUMEHEHHE.
4. CnoucTsle CUJIMKAThl U ATIOMOCUJIMKATHL: KpHUCTauiorpapuieckoe onrcanue, Gusnueckue u
XUMHUYECKHE CBOMCTBA, TUATHOCTUKA, TIPOUCXOXKICHUE U IPUMECHECHHE.
5. Chroapl ¥ THAPOCTIONBI (MILTUTHI): KpUCTAIIorpaduueckoe onucaHue, GU3ndeckue U XuMH-
YECKHE CBOWMCTBA, JMATHOCTHKA, TPOUCXOXKICHUE U IPUMCHEHUE.
6. KapkacHble altOMOCHIIMKATBL: KpUcTaiorpaduieckoe onucanue, (pusnveckre u XuMu4eckue
CBOICTBa, TUArHOCTHKA, IPOUCXOKICHUE U TPUMCHCHUE.
7. KapOonatsl: kpuctamiorpapuieckoe onvucanue, Gusndeckue 1 XuMUUEeCKHe CBOMCTBA, AUar-
HOCTHKA, TPOUCXOXKICHHUE U TIPUMEHEHUE.
8. Cynbdarsl: kpuctamuiorpadguueckoe onvcanue, GU3NYecKue U XUMUYECKUE CBOMCTBA, qHar-
HOCTHKA, TPOUCXOXKICHHUE U TIPUMEHEHUE.
9. Hutpatsl: kpucramiorpadpudeckoe onvcanue, (pu3nuecKue 1 XMMUYECKUe CBOWCTBA, TUATHO-
CTHKA, TIPOUCXOXK/ICHUE U IPUMCHCHHE.
10. lNanmorenuasl: Kpuctamuiorpadudeckoe onucanue, Gu3nueckue 1 XMMHIECKUe CBOMCTBA, TU-
ArHOCTHKA, TIPOUCXOK/ICHUE ¥ IPUMCHCHHE.
11. Okcunsl: kpuctamiorpadpudeckoe onucanue, Gu3nYecKue 1 XMMHUIECKHe CBOWCTBA, TUArHO-
CTHKA, TIPOUCXOXK/ICHUE U TPUMCHCHHE.
12. Tunpokcuapl: Kpuctauiorpadguyeckoe onucanue, Gu3nYecKue 1 XUMUIECKHe CBOWCTBA, U-
ArHOCTHKA, TIPOUCXOXKJICHUE W TPUMEHEHHE.
13. Cynbduapl U UX aHAJIOTU: KpUCTaorpaduieckoe onucaHue, GU3NIECKue U XUMUYECKUE
CBOICTBa, TUArHOCTHKA, IPOUCXOKICHUE U TPUMECHCHUE.
14. CamopoaHbIe 3IIEMEHTHI: KpUCTaUiorpaduueckoe omrcaHue, PU3NYECKHe U XUMHUYECKUE
CBOICTBa, TUArHOCTHKA, IPOUCXOXKICHUE U IPUMCHCHHE.
15. Tumbl rOpHBIX TOPOJI, YCIOBUS U (DOPMBI HX 3aJeTaHusl.
16. )Kunkue kpucTanibsl U X MIPUMEHEHUE B HAPOJAHOM XO3sIHCTBE.
17. Tlone3nsie HCKOMAaeMbIe, CBI3aHHBIE C MArMATUYECKUM TIPOIECCOM.
18. TTosne3HbIe NCKOTIAEMBIE OCATOYHOTO MTPOUCX 0K ICHHSI.
19. Tlone3nsie CKOMaeMbIe, CBI3aHHbBIE C METaMOP(HU3MOM.
20. Bkyag BRIIAOIIUXCS PYCCKUX YICHBIX B Pa3BUTHE MUHEPAJIOTHH.

Ipumepnas qbopma KOHCHEKINA CEOUCE MUHEPAIO8.

Hazpanwue, Mopdooro- Ou3nuecKue cBOcTBa
KpUCTAIIOXH- | T (CHHTO- | Jger, et bneck Crnaii- Tsep- | Ilmor- | MaruutHsle,
MuHeCKas Hus,  TaOM- | poGexa- | ueprel HOCTb, JOCTh | HOCTh | pagMoakTHB-
dopmyna, TyC, 00JHK), | jocrs, OT/IeTIb- HBlE ® JIp.
puMecH arperatsl mpo3pad- HOCTb, ¢busnueckne
HOCTh U3JIOM CBOMCTBa
1 2 3 4 5 6 7 8 9
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IINPUT Ky6uueckas | Couo- 3ene- Mertaum- | Becoma 6-6,5 4,9-5,2 | Tepmoaiek-
Fe[SZ] CHHT. MEHHO- HOBATO- | Yeckmit HECOBep- TPUUYCCKHUEC
M3omopHbie Ky®0, oxra- JKENTBIH | 4epHas HICHHAsI CBOICTBA,
NpHMecH: 37p, eHTa- | ¢ OypsI- ¢11abo TPOBO-
Co, Ni, Au, TOHJOJIeKa- | MM, HHO- JIIT JICKTPH-
Ag. 9/1p U UX raa 4ECTBO
Munepanvhule KomOnHa- paiyx-
npumec: IHH. HBIMHU
JWACTIEPCHbIE I/IsoMevaH- IJICHKA-
T — YECKHH. MH
3010Ta
XuMuueckue I'eonornueckue nporueccs 00- [pomykTs [pakTHyeckoe Cxo/iHBIC MUHEPAJIBI
CBOMCTBa pa3oBaHMs U apareHe3nuchl HU3MEHEHHS 3HaUYCHHE U JIp. IPUMEYaHus
PactBopuMocCTS,
pasilaraeMocTh,
JIMarHOCTHYECKUE
peakuuu
10 11 12 13 14
PacrtBopsercs B | Moxer 06pasoBbiBaTbest B pashbix | [érut, ruapo- | Ceipbe mis mo- MenbHUKOBHT - Uep-
HNO3 YCIOBHSX: TETUT — pe- JTy9eHUS HZSO4. HAasl CaXKUCTas CKPbI-
a) SHJIOTEHHBIX - 6 2UOPOMEPMATL~ | 3yypTaT 3K30- MosKeT cy- TOKPHCTAIIHIECKAs
HbIX pyc)Hbzx acunax ¢ KBapuem, CeHHOLO Hpe- y Maccea.

TaJICHATOM, CHAICPUTOM U APYTHU-
MU cynb(puaaMu, TaKke KapooHa-
TaMH U 0ApUTOM; 8 KOTUEeOAHHbIX
pyoax ¢ IUPPOTHHOM, XaJIbKOITHPH-
TOM, TJICHUTOM, OJIEeKII0H pyIoH,
cdanepuToM, 30J10TOM; 8 CKAPHAX C
XaJIBKOIUPHUTOM, THOTICHIOM, Tpa-
HATOM, MarHeTHTOM;

0) IK30TreHHBIX - B 0CAT0YHBIX
MOpOAaX B BU/E BKPAIJICHHUKOB U
KOHKPELH ¢ CHIEPUTOM, OapUTOM
U OTIaJIOM; COCTaBJISET IICEBAOMOP-
(O3B IO OPraHUYECKUM OCTATKAM.

o0pa3oBaHUA

JKUTh UCTOYHU-
koM Au u Co.
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHs U OLEHOYHbIE CPeJACTBA VISl IPOBEJEHUS MPOMEKYTOYHOM aTTeCTAllUN

CTpyKTypHBIH
JJIEMEHT

KOMIICTCHLIN

[Tnanupyemble pe3ynbTa-
ThI O0yUYECHHS

OneHouHbIE CpECTBA

OK-7: cnocobHocmbio K camoopzanu3ayuu u camooopazoeanuio

3HaTh

- OCHOBHblE NpUEeMbl CAMO-
opeanuzayuu u camooopa-
308aHUsL 0Nl NPOBEOEHUs.
Meopemuyeckoeo U Kcne-
PUMEHMATBLHO20 — U3VYEHUs.
MUHepanocuy, Kpucmaiio-
epaghuu u nempozpaguu

Ha ocnoee 3nanuii npuemos camoopzanu3ayuu u camoodpazo6anus 011 npoeedeHus meopemuueckozo u IKcne-
PUMEHMATIbHO20 U3YYUEHUA MUHEPAI0ZUU, KpUCmaniozpaguu u nempozpaguu noo2omosums 00K1aobl-
npezenmauuu (pepepamot) no ciedyrOuUM memam:

1. OcTpoBHBIE CHIIMKATHI: KpUCTAJUIOTpagrUecKoe onucanue, (Gpu3muecKkrue U XMMHUYECKHE CBOWCTBA, AMArHOCTHKA,
MIPOUCXOXKACHHUE U IPUMEHEHUE.

2. llenoyeuHble CUIUKATHI (MMUPOKCEHBI): KpUCTAJUIOrpaguueckoe onucanue, (u3nueckue U XMMUYECKHE CBOWCTBA,
JTUArHOCTHUKA, POUCXOKIACHUE U IPUMEHEHHE.

3. Jlenrounsie cuimkaTsl (aMpuboIBl): KpUcTAIIOrpaduuecKkoe onucanue, pu3nyeckne 1 XMMHIEeCKUEe CBOMCTBA, JTH-
arHOCTHKA, MPOUCXOKICHUE U IPUMEHEHHE.

4. CnoucTble CHIMKATHl M aJTIOMOCHIIMKATBI: KpUCTAIJIorpaguueckoe onucaHue, (u3nueckue 1 XMMHUECKUe CBOMCT-
Ba, TUArHOCTUKA, POUCXOKICHUE U IPUMEHEHHE.

5. Cnozibl ¥ TUAPOCIIIONBI (MJUIUTHI): KpUCTauIorpapuieckoe onucanue, Gusnieckue 1 XuMU4ecKre CBOMCTBA, AUar-
HOCTHKA, TPOUCXO0XKICHUE U IPUMEHEHHE.

6. KapkacHble aTFOMOCHIIMKATHI: KpUCTAUIOTpaQUIECKOe OmnmrcaHue, GU3NIeCKue U XUMHUYECKUE CBOMCTBA, MArHO-
CTHKA, IPOUCXOXKACHUE U PUMEHEHHE.

7. KapboHatsl: kpuctauiorpaguiyeckoe onucanue, Gu3ndeckue 1 XUMUYECKUE CBOMCTBA, TMATHOCTUKA, MPOUCXOXK-
JIEHUE U TPUMEHEHUE.

8. CynbdaTtsl: KpucTauiorpadpudeckoe onvcanue, Gu3nyecKue U XUMUYECKUe CBOICTBA, TUarHOCTUKA, IIPOUCXOK/IE-
HUE U TPUMEHEHUE.

9. Hutpartsl: kpuctaiorpadguueckoe onvcanue, GuU3nyeckue U XUMUYECKUE CBOICTBA, TUArHOCTHKA, IIPOUCXOXKIe-
HUE U IPUMEHEHUE.

10. T"amorennapl: Kpuctauiorpaguieckoe onvcanue, GU3NIECKUE U XMMUIECKHE CBOMCTBA, JUArHOCTHKA, MPOUCXO-
KICHUE U IPUMEHEHHUE.

11. Oxcuapl: kpuctasmorpaduyeckoe onucanue, GU3NIYeCKue U XMMUISCKHE CBOWCTBA, TUArHOCTHKA, TPOUCXOXKIe-




CTpyKTypHBI

[Tnanupyemsle pe3yibTa-

JIEMEHT OueHouHble CpeCTBA
KOMIETEHINH Tl 00yyeHus

HUE U IPUMEHEHHE.
12. Tuapokcuapl: Kpuctauiorpadudeckoe onucanue, PU3ndeckue 1 XUMUISCKUE CBOMCTBA, TUATHOCTHKA, MPOUCX O-
KJICHUE U TIPUMEHEHUE.
13. Cynpduasl 1 UX aHAIOTH: KpUCTAILIOrpaduueckoe onrcanue, GU3nIeckrue 1 XUMUIECKHE CBOMCTBA, TUarHOCTH-
Ka, IPOUCXOXK/ICHNE U TIPUMEHEHHE.
14. CamopoaHBIC 3JIEMEHTHI: KpUCTAIIOrpaduuecKoe onucanue, Pu3ndeckue 1 XMMHUYEeCKUe CBOMCTBA, TMarHOCTUKA,
MIPOUCXOXKACHHUE U IPUMEHEHUE.
15. Tunbl TOPHBIX TOPOJ, YCIOBUS U (POPMBI HX 3aJIeTaHUsI.
16. )Kunkue kpucTaylibl U X MPUMEHEHHE B HAPOJIHOM XO0341CTBE.
17. Ilone3nbie KCKOMIAEMBbIE, CBSI3aHHBIE C MArMaTHYECKUM MPOIIECCOM.
18. TTone3nbie uCKONaeMble 0CAAOYHOTO MPOUCXOKICHHUSL.
19. Ilone3Hble nCKOMaeMble, CB3aHHbBIE C METaMOP(HHU3MOM.
20. Bkiaza BeIIAIOMIKXCSA PYCCKUX YYEHBIX B Pa3BUTHE MUHEPAJIOTHH.

YMmern - npumenamv ocHoeHbvie | [Ipumenums ocHoOGHbBIE NPUEMBl CAMOOP2AHUZAUUL U CAMOOOPA306AHUSA 6 MEOPEMUUECKOM U IKCHEPUMEHMAb-
npuembl CamoOpeaHu3ayuu | HOM U3y4eHuu MUHepanocuu, Kpucmannozpaguu u nempozpagpuu 011 no020moeKu K KOHMpPoIbHbIM padomam no
U camoobpazosanusi O | C1EOYIOUUM MEMAM.
nposedenuss  meopemuye- | 1. OCHOBHBIE TOHATHS KpUCTaIIOTpaduu.

CK020 U 9Kcnepumenmanb- | 2. O0UME CBECHUS O MUHEpaJIax.

Ho2o u3yuenusi munepano- | 3. Kiacc CUIMKATOB U aTFOMOCUIIMKATOB.

euu, kpucmannoepaguu u | 4. Knacc kapbonaron. Knacc cynedaros. Kitacc aurparos. Knacc ramoreanios.
nempozpaguu 5. Knacc okcnnoB u ruapokcuoB. Knace cynbdunon. Kinmace caMopoIHBIX 2JIEMEHTOB.

Bnazners HAa8bIKamu Osnademp HABLIKAMU CAMOOP2AHUZAUUU U CAMOOOPA306AHUA 6 MEOPEMUYECKOM U IKCHEPUMEHMAIbHOM
camoopanuzayuu U | uzyuenuu munepanozuu, Kpucmaniozpaguu u nempozpaguu npu n0O20Mo6Ke bINOAHEHUU CEOYIOUUX 1a00-
camoobpazosanus 02151 | pamopHbIX padom:
npoGeoets. JlabopaTtopHas pabota Ne 1. «Onpenenenre 231€MEHTOB CUMMETPUH, CHHTOHHUHY U KaTeTOPUH KPUCTAJIIIOBY;
meopemu4ecko2o u | JTabopatopHas padora Ne 2. «Onpenenenre mpocThix GopM KPUCTAIIIOBY;

IKCHEPUMEHMATLHOZO JlabopaTopHas pabora Ne 3. «Omnpenenenue (U3HYECKUX, TUATHOCTUYECKUX M XUMHUYECKUX CBOMCTB MHHEPAJIOB
uzyueHuss  MuHepaioeuu, | Kacca «kapOooHAThD) U «CYTb(OUIBIN;
Kpucmaniocpagpuu u | JJabopatopHnas pabora Ne 4. «Onpenenenne GU3NIECKUX, TUATHOCTHICCKUX U XUMUUECKHX CBOMCTB MHHEPAJIOB
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CTpyKTypHBI
JIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3ynbTa-
Tl O0y4YCHHS

OueHouHble CpeCTBA

nempoepagpuu

KJIaCcCa «OKCHUIbI U TUAPOKCHUIABI.

OIIK-3: 2omoéHoCmbIO UCNOIb308AMb 3HAHUA O cmpoenuu eeuiecmea, npupode XUMUYECKOIL C8A3U 6 PA3JIHYHbBbLX KJlACCAX XUMUUECKUX COCOUHEHUIL 011 No-
HUMAHUS CBOUICHE MAMEPUATI06 U MEXAHRUIMA XUMUUECKUX NPOUECCO8, NDOMEKAIOUIUX 6 OKDYHCAIOULEM MUDE

3HaTe

Knaccugukayuro Mmunepa-
7108, NPUPOOY XUMUYECKOU
C6A3U, XUMUYECKUll Co-
cmag u ceolcmseda OCHO8-
HbIX  U3VUEHHbIX — MUHe-
PANIbHBIX 8UO0E;

OCHOBHbIE NOHAMUS U NO-
JIOJICEHUs.  MUHepano2uu,
Kpucmaniozpaguu u nem-
poepaghuu,; ocobenHocmu
U 6UObl 2eHe3uca MuHepa-
7108 8 npupooe

Ilepeuens meopemuueckux 60npocos 014 yCmHbIX ONPOCO6 — 6eced no memam u 3auema:

1. MuHepanorus Kak HayKa 1 €€ OCHOBHBIE HaIIPABJICHUS.

2. Kpucrammuueckue u amopdHbIe MUHEPAJIbl, 0COOCHHOCTH UX CTPOCHHUS M CBOICTBA.

3. IloHsATHE O KpUCTAIIIMYECKON pemieTke. Tumbl Kpuctamuyeckux pemerok. [Ipumepst. M30-TponHOCTE M aHU30-
TPOIHOCTb.

4. DneMeHThl CUMMETPUU KPUCTAIIOB (OCH, MJIOCKOCTH, LIEHTP). DJIEMEHThI OTpaHUYEHUS KPH-CTAJJIOB.

5. OnpeneneHre CUHIOHUU MUHEPAJIOB. XapaKTepUCTHKA 7 CUHTOHUM.

6. ITonsiTie o monmumopdusme u u3oMophusme.

7. Ilpunuuns! pacyera Gopmys MuHepanoB. [Ipumepsl.

8. Munepanorus. ['1aBHelIE METOIBI ONIPEIETICHHUS] MUHEPAIIOB.

9. Metoauka onpezeneHuss MUHEPAJIOB ¢ OMOIIBIO ONPEAETUTENIE MUHEPATIOB (OMpe/ielieHne MUHEPAIOB 110 BHEII-
HUM TNIPU3HAKaM - MAKPOCKOITMYECKUN METON).

10. IlonsTre o renesuce u napareHeszrnce MuHepaios. [Ipumepsl.

11. XapakrepucTuka 3HJIOTEHHOI'0 MUHEPaI000pa30BaHusl.

12. DK30reHHOE MHUHEPATIO00Pa30BaHNUE U €T0 XapaKTePUCTHKA.

13. Munepanoo6pa3zoBaHue npu MeTaMmop(hu3Me, KOHTAKTOBO-METACOMAaTHUECKUE MPOLIECCHI.

14. XapaktepucTrika MarMaTu4eckoro MUHEpanioo0pa3oBaHHUsl.

15. I'nuHKcThIE MUHEpaJIBl. XapaKTEPUCTUKA U OCHOBHBIE NTPEICTABUTENH.

16. XapakTepucTruka IerMaTUTOBOr0 MUHepanooOpa3zoBaHusi. MuHepasbl U MOJIE3HbIE HCKONIaeMble, BOSHHUKAIOIINE B
X0Jie Impolecca.

17. TlocnemarmMatuueckoe MuHepanooOpazoBanue. CTaguy MTHEBMATOJIUTOBAs M rUapoTepMaibHas. [lonesHsie ncko-
MAEMBbIE ATUX CTaJUM.

18. [Tone3nbie HCKOTTAaEMbIE MArMaTUYECKOT0, METAMOP(HUUIECKOTO U OCAT0YHOTO MTPOIIECCOB.

19. Knaccugukanum noje3HblX UCKOMAEMbIX MO arperaTHOMY COCTOSIHHIO, T€HE3UCY, HAINYHMIO UM OTCYTCTBUIO Me-
TauioB. [IoHATHE O pyne, MECTOPOXKACHNUHN IMOJIE3HBIX HCKONAEMbIX. PyqHble M HepyaHble MUHEpanbl. ATpOHOMUYE-

CKHE PYyIBbL.
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTa-
Tl O0y4YCHHS

OueHouHble CpeCTBA

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Krnaccudukanum MuHepanoB o XUMUYECKOMY COCTaBY, T€HE3UCY U CTPYKTYpeE.

I'maBHeiimye mopoa000pa3yroIIKe U aKIeCCOPHBIE MUHEPAITBI.

XapakTepucTUKa INIaBHBIX (PU3UKO-THArHOCTHUECKUX CBOMCTB MUHEPAJIOB (TBEPAOCTH, CIIAWHOCTb, LIBET U T.1I.).
XapakTeprucTUKa OCHOBHBIX IIPE/ICTaBUTENIEN Klacca CaMOPOAHBIX 3JIEMEHTOB.

XapakTeprucTUKa OCHOBHBIX Mpe/ICTaBUTENEH Kilacca Cylb(puIos.

XapaKkTeprucTUKa OCHOBHBIX IIPE/ICTaBUTENEH Kilacca OKCUIOB U TMIPOKCHU/IOB.

XapakTeprucTUKa OCHOBHBIX MPE/ICTaBUTENEH KIlacca raJloreHH I0B.

XapakTepucTUKa OCHOBHBIX IIPeJICTaBUTEINIEN Kilacca KapOOHATOB.

XapakTeprucTUKa OCHOBHBIX MIPEJICTaBUTENEH Kilacca Cylb(aTos.

XapakTeprucTHKa OCHOBHBIX TpeAcTaBUTeNeH kiacca ¢pocharos.

Knaccudukanus n xapakTepucTrKa IJIaBHbIX MIPeICTaBUTENEH Klacca CUITUKATOB.

[Tonstue o nerporpaduu. CTpyKTYpbl U TEKCTYPbI TOPHBIX ITOPOJ.

XapakTepUCTHUKA OCHOBHBIX MPEACTaBUTENICH MarMaTHYECKHUX, OCAJOUYHBIX U METaMOP(UUECKUX TOPHBIX MOPO/I.

YMmeTs

NPUMEHAMb OCHOBHbLE
NONOMNCEHUsL O CMPOEHUU
sewecmaa, npupooe Xu-
MUYECKOU C6s3U 8 pa3-
JIUYHBIX KIACCAX XUMUYe-
CKUX COeOUHeHUll 0 no-
HUMAHUSL CBOUCME MUHe-
pAalos u MexaHusma Xu-
MUYECKUX NPOYECco8 Mu-
Hepanooopazoeanus,
Kaaccugpuyuposams  Mu-
Hepanvl HA OCHOBe 3Ha-
HULlL O XUMUYECKOM CO-
cmase U CBoUCMBax 0cC-
HOBHbIX MUHEPATbHBIX
8U008

Ilpumepnan popma Koncnekma ceoiicme Munepanos, KOTOPbI 00YJarOMIMICS COCTABISAET CAMOCTOSTENBHO, MPU-
MEHSISI 3HAHUSI O CTPOCHHUH BEIECTBA M KJIACCAX XUMUYECKUX COSAMHEHUM IS KiaccupUKaIlMd MUHEPAIOB, TOHUMa-
HUS UX COCTaBa, CTPOEHUS, CBOWCTB, MEXaHU3MOB MUHEPAJIO00PA30BAHMSL:

HaszBanue, xpucran- | Mopdonorus (cun- ®dusnyeckue CBOMCTBa
JIOXUMHAYECKast op- | ronus raburyc =
Gop ’ e, Iser, mnoGe- | LiBer uepthr | Bneck CnaifHOCTb, Teepnocts | IlnmotHocTs | MaruutHble, paauo-
MyI1a, IPUMECH 001MK), arperarts
JKAJIOCTB, OT/ENBHOCTb, aKTHBHBIC M JIp. (QH-
MPO3PavyHOCTb H3JI0M 3HYECKHE CBOWCTBA
1 2 3 4 5 6 7 8 9
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CTpyKTypHBI

[Tnanupyemsle pe3yibTa-

DJIEMEHT OI_IGHO‘-IHBIC cpeacTBa
Tl O0y4YCHHS
KOMIIECTCHIIN
IMUPUT Ky6uueckas cuHr. CoOJIOMEHHO- 3enenoBato- | Meraumueckuii | BecemMa  Heco- | 6-6,5 49-52 TepMmooeKTprIecKue
Fe[SZ] Ky6, oxrasp, JKENTHIN ¢ qepHast BepILCHHAs CBOiicTBa,
Hsomopdsre MeHTaroHoAeKkas1p | Oyprimu, ¢11a00 MPOBOIUT
NPHUMECH: nux HHOT A 3JIEKTPUYECTBO
Co, Ni, Au, Ag KOMOHMHALIUY. ParyKHBIMHU
Muy " epya T }; vie W3omerpudeckui. TJIEHKaMHU
npumecu. IUCHEPCHBIC
BKJIFOYCHHS 30J10Ta
XuMuueckue I'eonmormueckue mporeccsl 00pa3oBaHUs U [IpoaykTet [IpaxTrueckoe CxoJiHbIe MUHEpAJIbI U JP.
CBOICTBa rapareHe3uchl WU3MEHEHUS 3HauUeHUE TpUMeYaHust
PactBOpuMOCTSD,
paznaraemMocTh,
JIMarHOCTUYECKHE
peaxkuuu
10 11 12 13 14
PactBopsiercss B | MoskeT 00pa3oBBIBaTECS B pa3HbIX ycloBH- | ['érut, rumporé- | Ceipbe st momy- | MeNTbHUKOBUT - YepHAast
b
HNO3 AX: TUT — pE3yNbTaT | YEHUs HzSO4' CayKUCTasi CKPBITOKPH-

a) IHIOTEHHBIX - 8 2UOPOMEPMATLHBIX
PYOHBIX JCUIAX C KBAPLIEM, TAICHUTOM,
charepuToM U APYTUMH CYITbPHUIAMH,
TaKkxke KapOoHAaTaMH 1 OApUTOM; 8 Kolue-
OQHHbBIX pydax ¢ TAPPOTHHOM, XaJIbKOTIH-
PpHUTOM, TaJEHUTOM, OJEKIION pyaoH, cha-
JIEPUTOM, 30JI0TOM; 8 CKAPHAX C XATbKOIH-
PHUTOM, JUOTICHJIOM, TPAaHATOM, MarHeTH-
TOM;

0) 3K30reHHBIX - B 0CaJJOYHBIX ITOPOJIaX B
BUJIC BKPAIUICHHUKOB U KOHKPELUH ¢ chje-
pHUTOM, GAPUTOM U OTAJIOM; COCTABJISET
IICeBAOMOP(O3HI 0 OPraHUIECKUM OCTAT-
KaM.

9K30T€HHOTO
npeoOpazoBaHUs

MoXeT CIy)XUTh
HCTOYHHMKOM AU U
Co.

CTalllIn4eCKasa Macca.
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CTpyKTypHBI

[Tnanupyemsle pe3yibTa-

3IIEMEHT OueHo4HbIE CPENICTBA
Tl O0y4YCHHS
KOMITCTEHIHH
Bnaners Hagvikamu Kiaccuguka- | Qenadems HaAgbIKAMU KNACCUDUKAUUU U ONUCAHUA MUHEPATIO8 HA OCHO6€ 3HAHUIL 0 XUMUYECKOM cOocmaee u

yuu u onucaHusl Munepa-
JI08 HA OCHOBE 3HAHULL O
XumMudeckom cocmaee u
CcBOUCMEax OCHOGBHbIX
MUHEPATIbHBIX 8U008

C60IICMEaAX OCHOBHBIX MUHEPANIbLHBIX 6U006 NPU 6bINOIHEHUL CTIEOYIOWUX 1a00PaAmMOPHbIX padom.:
JIaboparopHas pabota Ne 1. «OnpeneneHne 31€MEHTOB CUMMETPUH, CHHTOHUU M KaTErOPUU KPUCTAIIIIOBY;
JIaGoparopnas padota Ne 2. «OnpeneneHne npocThix GOPM KPUCTAIIIOBY;

JIaGoparophas pabota Ne 3. «Onpenenenne GU3NUECKUX, AMArHOCTUYECKMX U XUMUUYECKMX CBOWCTB MUHEPAJIOB
KJ1acca «KapOOHAThD» U «CYIb(UIBINY;

JIaGoparopHas pabota Ne 4. «Onpenenenne GU3NUECKUX, JMArHOCTHUECKUX U XUMUYECKUX CBOMCTB MUHEPAJIOB

KJ1IaCCa «OKCHUAbI U TUAPOKCUABI».

IIK-18: 2zomoenocmoio ucnonvzoeams 3na
HAbHOU Oeam

élibHocmu

HUe CEOUICME XUMUYECKUX Jjiemenmoe, COeOuHeHUll u mamepuailoe Ha ux ocHoee onsa peuienun 3a0au npod)eccuo-

3HaTe

obwue ceolicmea Npupoo-
HbIX  XUMUYECKUX Coeou-
HeHUuti — MUHepanos — u
MAmepuanos Ha ux OCHOBe
U uUx 603ModCcHvle obnac-
mu NpuMeHeHus 8 Npo-
geccuonanvHoli Odesmenn-
Hocmu

Ilepeuens meopemuueckux 60npocos K zauemy:.

1. MuHepanorus Kak Hayka ¥ €€ OCHOBHBIE HAIIPaBJICHHUS.

2. Kpucrannuueckue u amop(Hble MUHEpaJIbl, 0COOEHHOCTH UX CTPOEHUS U CBOWCTBA.

3. IloHATHE O KpUCTAIIMYECKON pemieTke. Tumel Kpuctalmueckux pemetok. ITpumepsl. M3oTponHocTs M aHM30-
TPOIHOCTb.

4. DneMeHThl CUMMETPUHN KPUCTAIJIOB (OCH, MIOCKOCTH, LIEHTP). DIEMEHThI OTPAHUYEHUSI KPUCTAIIIOB.

5. OnpeneneHre CHHIOHUY MUHEPAIoB. XapaKTepUCTUKA 7 CUHTOHUH.

6. ITonsTie o nonmumopdusme u uzomophuzme.

7. Ilpunuuns! pacyera Gopmys MuHepanoB. [Ipumepsl.

8. Munepanorus. ['1aBHele METO/IBI ONIPEIEIEHHS] MUHEPAJIOB.

9. Metoauka onpezeneHuss MUHEPAIOB ¢ IOMOMIbIO ONPEAETUTENIE MUHEPATIOB (OMpeeIeHNe MUHEPAJIOB 110 BHEII-
HUM IIPU3HAKAM - MAKPOCKOIMYECKUIA METON).

10. ITonsiTHE O reHe3nce U mapareHe3nce MUHepaioB. [Ipumepsl.

11. XapakreprcTuka 3HIOTEHHOI'0 MUHEPaI000pa30BaHusl.

12. DK30reHHOE MUHEPATIO00Pa30BaHNUE U €T0 XapaKTEPUCTHKA.

13. Munepanoo6pa3zoBanue npu MeTamop(husme, KOHTAKTOBO-METACOMAaTHUECKUE MPOLIECCHI.

14. XapakTepucTrka MarMaTH4eckoro MUHEpanioo0pa3oBaHHUsL.

15. I'nuaucThie MUHEpaJIbl. XapaKTEPUCTUKA U OCHOBHBIE NTPEICTABUTEIH.

16. XapakTeprCcTHKa MErMaTUTOBOIO0 MUHEpanooOpa3oBaHusi. MUHEpasbl M MOJIE3HBIE HCKOMTAaEeMbIe, BOSHUKAIOIINE B
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTa-
Tl O0y4YCHHS

OueHouHble CpeCTBA

X0JIe mpolecca.

17. Ilocnemarmaruyeckoe MuHEpagooOpa3oBanue. CTaguu MTHEBMATOIUTOBAs M THApoTepMaibHas. [Tone3nbie HCcKo-
IIA€MBbI€ ITUX CTaJUM.

18. ITose3HbIe UCKOTTaeMble MArMaTHYECKOT0, METAMOP(PHUECKOTO U 0CAJTOYHOTO MPOIECCOB.

19. Knaccudukanuu nosiae3HblX UCKOMAEMbIX IO arperaTHOMY COCTOSIHUIO, T€HE3UCY, HAIMYMIO WK OTCYTCTBUIO Me-
ta;ioB. [loHATue o pynae, MECTOPOXKAECHUU IOJIE3HBIX UCKOIMAEMBbIX. Py/HbIE U HEepyJHbIE MUHEPAJIBl. ArpOHOMHUYE-
CKHE PYABI.

20. Knaccudukanuu MHHEpPAIOB MO XUMUYECKOMY COCTaBY, TEHE3UCY U CTPYKTYpE.

21. I'naBHeiimue nopoap0o0pasyroiye U aklieCCOPHbIE MUHEPaIb.

22. XapaKTepuCTHKA TJIaBHBIX (PU3UKO-IUarHOCTUYECKUX CBOMCTB MUHEPAJIOB (TBEPIOCTb, CIIAHHOCTD, BET U T.1.).
23. XapaKTepuCTHKa OCHOBHBIX MPEICTABUTEIEH KJ1acca CAaMOPOIHBIX JIEMEHTOB.

24. XapaKkTepuCTHKa OCHOBHBIX IPEJCTaBUTENEH Kiacca Cyab(uI0B.

25. XapaKTepuCTHKa OCHOBHBIX MPEJCTABUTENEHN Kacca OKCUA0B U THIPOKCHUIOB.

26. XapaKTepuCTHKa OCHOBHBIX MPEICTaBUTENEH Kiacca raloreHu0B.

27. XapaKTepuCcTHKa OCHOBHBIX IIPEJCTaBUTEINIEH Kilacca KapOOHATOB.

28. XapakTepucTriKa OCHOBHBIX MPEJCTAaBUTENIEH Kilacca Cyab(aToB.

29. XapakTepHCTHKa OCHOBHBIX IIpeJCTaBUTENEH Ki1acca (pocdarTos.

30. Knaccuuxanus u xapakTepuCTHKA TJIaBHBIX MPEACTaBUTENCH Kilacca CUIMKATOB.

31. [lonsarue o nerporpaduu. CTpyKTyphl U TEKCTYPbI TOPHBIX TOPOJ.

32. XapakTepucTHKa OCHOBHBIX MPEJACTAaBUTEICH MarMaTH4eCKUX, OCAJOYHBIX U METaMOP(GHUUIECKUX TOPHBIX IMTOPO/I.

YMmeTn

NpUMeHAMb  3HAHUA O
CBOUICMBAX MUHEPANo8 U
Mamepuanoe Ha uUx OCHO-
6e 0J1s1 onpeoeneHusl 803-
MOXCHBIX obnacmell npu-
MeHeHusi 8 npogheccuo-
HAIbHOU OesamenbHOCmU

IIpumepnsle memul 00K1a008-npezenmayuil (peghepamos) 0 n0020mMosKU 0030p08 NO CEOUCMBAM MUHEPATLO8 U UX
NPUMEHEHUIO 8 XUMUYECKOU NPOMbIULTIEHHOCTIU

1. OcTpoBHBIE CHIIMKATBI: KpUCTaLIOrpaduyeckoe omrcanue, PU3nYecKue U XMMHUYECKHUE CBOMCTBA, AMArHOCTHKA,
IMPOUCXOKIACHUEC U IPUMCHCHUC B XUMHUYECKOHU MMPOMBIIIJICHHOCTH.

2. llemovyeunble CUTUKATHI (MMUPOKCEHBI): KpUCTAIIorpaduueckoe onucanue, GU3NUECKue U XUMUYECKUE CBOICTBA,
ANAarHoCTUKa, MpOUCXOXICHUEC U IIPUMCHCHHC B XUMHUYECKOU MMPOMBIIIJICHHOCTH.

3. Jlentounsble cunukaThl (aMpubOIBl): KpucTasorpadguueckoe onucanue, GU3NUIecKue U XUMHUIECKHe CBOWCTBA, TU-
ArHOCTHUKA, IPOUCXOXKICHUEC U IPUMCHCHHUC B XUMHUYECKOU IMPOMBIIIJIICHHOCTH.

4. Cnouctple CHIIMKAThl M QJIIOMOCHIIMKATBI: KpUCTAJUIOrpaduyeckoe onucanue, pu3ndeckrue 1 XMMUYeCKHe CBOMCT-
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CTpyKTypHBI

[Tnanupyemsle pe3yibTa-

JIEMEHT OueHouHble CpeCTBA

KOMIETEHINH Tl 00yyeHus
Ba, JIMATHOCTHKA, TPOUCXOXKICHNE U PUMEHEHNE B XUMUYECKOM MTPOMBIIIJICHHOCTH.
5. Cimtoibl ¥ TUAPOCITIONBI (MIUTHTHI): KPUCTAUIOTpaduieckoe onrcanue, Gu3ndeckue 1 XMMUIECKIE CBOWCTBA, IUaT-
HOCTHKA, POUCXOKICHHUE U PUMEHEHUE B XUMUYECKOM MPOMBIIICHHOCTH.
6. KapkacHble alFOMOCWIIMKATBI: KpUCTaJIOrpaduueckoe onucanue, GU3NIecKue U XUMHUYCCKHE CBOWCTBA, JMArHO-
CTHKA, IPOUCXOKICHUE U TPUMEHEHUE B XUMHUUECKON MPOMBIIUICHHOCTH.
7. KapOoHatsl: kpuctauiorpadudeckoe onucanue, (pu3nveckue U XMMUIECKHE CBOWCTBA, JMATHOCTHUKA, IMPOUCXOXK-
JICHUE U IPUMEHEHNE B XMMHUYECKOI MPOMBIIIEHHOCTH.
8. Cynbdatsl: KpucTautorpaduyeckoe onucanue, (GU3MIecKue u XUMUYSCKUE CBOMCTBA, JMATHOCTHKA, TIPOUCXOXK/IC-
HUE ¥ IPUMEHEHHE B XUMUYECKON TPOMBIIIIEHHOCTH.
9. Hutpatsl: kpuctamiorpadudeckoe onucanue, GU3NIecKue U XMMUUYECKHE CBOMCTBA, JUArHOCTHKA, MPOUCXOXK/Ie-
HUE ¥ IPUMEHEHHE B XUMUYECKON TPOMBIIIIIEHHOCTH.
10. anmorenuapl: Kpuctauiorpaguieckoe onvcanue, GU3NIECKUE U XMMUYECKHUE CBOMCTBA, JUArHOCTHKA, MPOUCXO-
KJICHHUE U IPUMEHEHUE B XUMUYECKOUN MPOMBITINIEHHOCTH.
11. Okcuapl: kpuctamorpaduyeckoe onucanue, GU3NIecKue u XMMUYECKHe CBOMCTBA, TUArHOCTHKA, MPOUCXOXKIE-
HUE ¥ IPUMEHEHNE B XUMUYECKON TTPOMBIIIIIEHHOCTH.
12. T'unpokcuasl: Kpuctauiorpapudeckoe onucanue, GU3NIeCKue U XUMUUECKHE CBOWCTBA, JUATHOCTHUKA, MPOUCX O-
KJICHHUE U IPUMEHEHUE B XUMUYECKOHN MPOMBITIIIEHHOCTH.
13. Cynbduasl U UX aHAIOTH: KpUCTALTOTpaduueckoe onucaHue, Pu3ndeckne 1 XUMHUIECKUE CBOWCTBA, JUATHOCTH-
Ka, TPOUCXOXKICHNE U MPUMEHEHNE B XUMUYECKON MTPOMBIIIJICHHOCTH.
14. CamopoaHBIC SJIEMEHTHI: KpHCTAIIOrpaduuecKoe onucanue, Pu3ndeckue 1 XMMHUYECKHUEe CBOMCTBA, TMarHOCTHKA,
MIPOUCXOXKACHUE U IPUMEHEHHE B XUMHUECKOU MPOMBIIIIIEHHOCTH.

Brnagers Hasvikamu  ucnonvzosa- | Ilpumepnvie memovt KOHMPOILHBIX padom:

HUSL 3HAHULL O NPUPOO-
HbIX XUMUYECKUX COeOU-
HEeHUsIX 0/ OnpeoeneHus
BO3MOJNCHBIX — obaacmetl
npumeneHus 6 npoghec-
CUOHANLHOU OesimelbHO-
cmu

1. Knacc cuiauKaToB U aTFOMOCHIUKATOB U UX MPUMEHEHUE B XUMUYECKOUN MPOMBIIIIEHHOCTH.

2. Kiracc xap6onaroB. Kiacc cynmedaros. Kimacc autparos. Kiace ramorenuaos. [IpuMeHeHre STHX MHHEPAIOB B XH-
MUYECKOU MPOMBIIIIEHHOCTH.

3. Knacc oxcuno u ruapokcnnos. Kiace cynpdumos. Kiacc camopoaabix aineMeHToB. [IprMeHeHre STHX MIUHEPAIOB
B XMMUYECKOW MPOMBILIUIEHHOCTH.

Hpumepnble 3A0aHUs NO MeMam Konmpwzbnblxpaﬁom:
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3ynbTa-
Tl O0y4YCHHS

OueHouHble CpeCTBA

1. Kakue cyniecTByIOT TUIIBI XUMUYECKHX CBs3el B Kpuctaiax? CHopmMyaupyiTe ux onpeneiaeHus U MpuBeauTe
pUMEPHl MUHEPAJIOB, YKa3aB TUIIBl XUMUYECKUX CBS3EH B HHX.

2. Yto Takoe uzomopdusm u noaumopdpuzm? Chopmynupyiite onpeaeeHus U IpuBeIuTe NpuMepbl MUHEPAJIoB,
KOTOPBIE MPUMEHSIOTCS. B XUMHUYECKOW MTPOMBIIIIICHHOCTH.

3. Kakue rinaBHble XUMHUYECKHE 3JIEMEHTHI BXOST B cOCTaB cuinukatoB? [IpuBeauTe npumepbl H30BaJIGHTHOTO U Te-
TEPOBAIEHTHOT'O H30MOP(HBIX 3aMEIICHUN B CHIIKATAX.

4. Kakue KaTHOHBI U aHHOHBI COJIEPHKATCS B CIIOUCTHIX CHIIMKATaX?

5. Kakwue ¢uznyeckre cBOWCTBA M MPAKTUYECKOE PUMEHEHNE XUMUYECKOM MTPOMBIIITIEHHOCTH UMEIOT TPaHaTHI?

6. OOnactu npuMeHeHHs] OPOH3UTA B XUMHUYECKON MPOMBIIIUIEHHOCTH.

7. HanummuTe KpUCTATUIOXUMHYECKYIO (OpMYITy U yKakuTe MOP(HOIIOTHIO (CHHTOHHMS, TAOUTYC, O0IMK KPUCTAIIIIOB)
remMaTura.

8. OxapakTepusyiiTe IMarHOCTHYECKHE MPU3HAKH, (PU3NIECKHE U XUMHUYECKUE CBOMcTBa mupuTa. [lpuBeanre ypas-
HEHMsI XUMHUYeckuXx peakiuil. [losicHuTe Ha npumepax 00JacTH ero NPUMEHEHHs B XUMUYECKON MPOMBIIUIEHHOCTH
9. Kakosa mopdosiorust (CHHTOHUSI, TAOUTYC, OOJMK KPUCTAJIOB) THTAHOMArHETHTA U O0JIACTH €0 MPUMEHCHUS?
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHMUS:

[TpomexyTouHas aTTecTanus no JucuuIuiHe «MuHepanorus, Kpucraiorpadus 1 meTpo-
rpadus» BKIIIOUAET TEOPETUUECKHE BOIIPOCHI, MO3BOJISIONIUE OLICHUTh YPOBEHb YCBOCHHUS 00Y-
YAIOUMMHCS 3HAHUM, W TPAKTUYECKUE 3aJaHMs, BBIABISIONIME CTENEHb CPOPMHPOBAHHOCTH
YMEHH U BIaJICHUN, IPOBOAUTCS B hopMe 3aueTa.

3ayer 1Mo JaHHOUM JUCIHILIMHE IPOBOIUTCS B YCTHOM (popMe 1O 3a4eTHBIM BOIPOCaM U pe-
3yJlbTaTaM CJauu JOKJIaJ0B-TIpe3eHTaluii (pedeparoB), KOHCIEKTa CBOMCTB MUHEPAJIOB, J1a0o-
PaTOPHBIX U KOHTPOJIBHBIX PadoT.

Iloka3aTesn U KpUTEPUH OLICHUBAHUA 3a4eTa:

- JUTS TIOJTyYEHUSI «3A4meno» N0 TUCUUTUTMHE 00yYaroIIUiCs T0JDKEeH M0Ka3aTh 3HAHHS Ha
YPOBHE BOCIPOU3BEACHUS U OOBSICHEHHS] WH(DOPMALIUU, UHTEIUIEKTYalbHbIE HABBIKH PEILCHUS
IIPOCTBIX 3a7au;

- JUISL TIOJIYYE€HUS «He3aumeHo» 10 JUCLUUIUIMHE 00yJaroluics He MOXKET MoKa3aTh 3Ha-
HUSl Ha YPOBHE BOCIIPOM3BEICHHSA U OOBSICHEHUS MH(OpMAIIUH, HE MOXKET MOKa3aTh WHTEIUICK-
TyaJIbHbI€ HaBBIKM PELIEHUS MPOCTHIX 3aa4.

8 YueoHo-MeTOqMYEeCKOE U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIs1)

a) OcHoBHas JITEepaTrypa:

1. OCHOBBI MHHEPOJIOTHH M KpUCTAIUIOTpadyu C dJeMEeHTaMH nieTporpaduu: YaeoHoe mo-
cobue / B.I1. bonnapes. - Mocksa : ®opym: HULl UHOPA-M, 2015. - 280 c.: un.; 60x90 1/16. -
(Beicmee oOpaszoBanume: bakamaBpuar). (meperier) ISBN 978-5-00091-028-3 - Tekcr : amek-
tpouHbIi. - URL: https://new.znanium.com/catalog/product/497868 .

2. bparuna, B. U. Kpucramnorpadus, MuHepanorus u o0orameHue MmoJIe3HbIX HCKomae-
MbIX: y4eb. mocobue / B. U. bparuna. - Kpacnosipck: Cu0. genep. yu-1, 2012. - 152 c. - ISBN
978-5-7638-2647-0. - Tekcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=170451 .

0) /lomoyiHUTEIbHAA JIUTEpaTypa:

1. Maxotkuna, E. C. Xumudeckue 31eMeHThl 1 MUHEpaJIbl B Orocdepe : yueOHoe mocodue
/ E.C. Maxotkuna, M.B. Illyouna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snekTpoH. ont.
JICK (CD-ROM). - 3ar. c TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooObekT. - TekcT : 3JIeKTPOH-
HBIA. - CBefeHust nocTynHbl Takke Ha CD-ROM.

2. Ilerporpadust U METPOJIOTUSI MarMaTHYECKUX U METaMOP(HUYIECKHX MOPOJ: YIeOHHK /
XapaukoB A.D., Xononnas U.A. - Pocros-Ha-/lony: U3narensctBo OOV, 2011. - 324 c. ISBN
978-5-9275-0882-2 - Texkcr : AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/550978 .

B) MeToanueckne yKazaHus:
1. MaxotkuHa, E. C. XuMuueckue 3JIeMEHTBI 1 MUHEPAJIBI B Onocdepe : yueOHoe mocooune
/ E. C. Maxotkuna, M. B. Illly6buna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpoH. ONT.
TICK (CD-ROM). - 3ar. c TUTYI. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135
288/3078.pdf&view=true (mara obpamienus: 04.10.2019). - MakpooObekT. - TeKcT : 3JIeKTPOH-
HBIA. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

Ilepuoouueckue uzoanusn:
— Xypnan «3BecTust BRICIINX yueOHBIX 3aBeeHuil. ['opHbIii xypHam» - ISSN 0536-1028.
— U3Bectus BoICIINX yueOHBIX 3aBeieHud. Cepus: XUMHUS U XUMUYECKash TEXHOJIOTHSI: JKypHAI

- ISSN 0579-2991.


https://new.znanium.com/catalog/product/497868
https://new.znanium.com/document?id=170451
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://new.znanium.com/catalog/product/550978
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3078.pdf&show=dcatalogues/1/1135288/3078.pdf&view=true

— BecTHUK MarauToropckoro rocyapCTBEHHOIr0 TeXHU4eCKOro ynusepcurera uM. .. Hoco-
Ba: )xypHau - ISSN 1995-2732.

— Journal of chemical tecnology and metallurgy (>kypHanm XMMHYECKOW TEXHOJIOTMM U MeETall-
nyprun): xxypHan - ISSN 1314-3859.

r) Ilporpammuoe o6ecnneuenue u UHTEepHET-pecypcebi:

Haumenoanue 110 Ne norosopa Cpoxk neicTBUS JIMLEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager ;?SGOHHO PACHIpOCTpAHAEMOe 06eccpouHo
7Zip CBOOOIHO pacrpocTpaHsieMoe | OeCCpodHO

HuTepHeT-pecypcsl

— HammonanpHast nHQOpPMAIIMOHHO-aHATUTHYECKAsT CUCTeMa — POoCCHUCKHIA WHICKC HAYY-
noro nutuposanus (PUHLI). — URL: https://elibrary.ru/project_risc.asp.

—  TlouckoBas
https://scholar.google.ru/.

cucreMma

Axanemus

Google  (Google Scholar) — URL:

— Nudopmanmonnas cucrema — EnuiHoe OKHO jocTyrna K MHGOPMAIIMOHHBIM CUCTEMaM —

URL: http:window.edu.ru/.

— @enepanbHOE TOCYAAapCTBEHHOE OrOKETHOE yupexnaeHne «DdenepanbHbIA MHCTHTYT
NPOMBIIIICHHOM cOOCTBeHHOCTHY. — Pexxum nocryna: https://wwwl.fips.ru/

9 MaTtepuajbHO-TeXHHYECKOE ofecriedyeHrue TUCHUILTHHBI (MOIYJIs)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKJIFOYACT:

Tun u Ha3Banue AyIUTOPUHA

OcHaleHue ayuTopun

VYueOHbIe ayAUTOPUH I IPOBEIE-
HUS 3aHSTUH JISKIIMOHHOI'O TUIIA

MynbTUMeINITHBIE CPEACTBA XPAHEHHUS, IEPEAAYN U
npeJCcTaBIeHUs HHPOPMALIUU

Y4eOHble ayAUuTOpUH I IPOBEIe-
HUS Ta00PaTOPHBIX padoT:
XUMHYECKHe JabopaTopuun

XUMHYECKUE PEaKTUBHI,

XuMuueckas rnocyzaa

JlaGopaTopHoe obopyioBaHNE

O06pa3ibl MUHEpaIoB

Tabmuna «[lepuoauueckas cucTeMa XUMHYECKHUX JIEMEH-
TOBY»

[Tnakatsl Mo TeMaM paboyeill IpOorpaMMEI

Y4eOHble ayAUTOpUH I IPOBEIE-
HUS TPYNIIOBBIX U UHAWBUyallb-
HBIX KOHCYJIbTAIIUH, TEKYILIETO
KOHTPOJISI U TPOMEXYTOUHOM aTTe-
CTalllH

Jlocka, MyJIbTUMETUMHBIN TPOEKTOP, IKPaH

ITomemieHus M1t CaMOCTOSATEILHOM
paboThl 0OyUaIOIIUXCS

[Tepconanbubie KoMITbIOTEPHI ¢ TakeToM MS Office, BbI-
X0JI0M B VIHTEpHET | ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH-
(dopManOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCUTETA

[Tomemenune Ui XpaHEeHHS U MIPO-
buIaKTHYECKOro o0CIyKUBaHUS
yueOHOT0 000PYAOBAHUS

[Hxads! 11 XpaHeHUus: y4eOHO-METOUUECKON JOKYMEH-
TaIM, y4eOHOro 000pyI0BaHUS U YU€OHO-HATJISATHBIX
ocoOui.

WHCTpyMEHTHI 1151 peMOHTa J1a00opaTOpHOro 060py10Ba-
HUS
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