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1. Ienun ocBoeHusi y4eOHOI JMCUHMIIHHBI

HensiMu OCBOSHMST AUCLUTUINHBI SIBJISIFOTCS.

Kpucramnorpadus — yactb nepsasi:

e cdopMupoBaTh TPEACTaBICHUs OO0 OCHOBaxX Kpuctamiorpaduu, CBsS3HM OCOOSHHOCTEH
KPHUCTAJLUTHYECKOTO CTPOSHHUS BEIIECTBA C OCOOCHHOCTSIMHU (PHU3UUECKUX CBOWCTB,;

¢ chopMupoBaTh MPAKTUUECKHUE HABBIKM CTYAEHTA Ul PadOThI ¢ KPUCTAUIAMU U TPAMOTHOTO
OIHCAHMA UX BHEIIHEH (POPMBI M BHYTPEHHETrO aTOMHOT'O CTPOCHHS,

® TI03HAKOMHTb C METOJAMH UCCIIEAOBAHUS KPUCTAIUINYECKOTO BEIECTBA.

Munepanorust — 4acTb BTOpasi:

e cdopmupoBaTh TpENCTaBIEHHS O MHHEPAIbHOM MHpPE H  €ro  OCOOEHHOCTSIMHU
(KpHUCTANIOXMMUYECKUMH, (PH3UUECKUMH, SKOHOMHUYECKHUMH U T. 11.);

® OCBOHTb NPAKTUYECKUE METOIbI TUATHOCTUKY MHHEPAJIOB (TI0JIEBBIE, Ta0OpaTOPHBIE);

® TIOJYYUTH MPEACTABICHUE O FT€HETUYECKUX MPOLIECCAaX KPHUCTAIH3AMA MUHEPAJIOB.

3agauamMm M3ydeHUS IUCLUIUIUHBI SIBJISETCS. 3HAKOMCTBO C KPUCTAJUIMYECKHMMH BEINECTBAMHM, MX
CBOWMCTBaMH, KPUCTAJUIMYECKOH PeIeTKoH, CUMMeTpue 1 (opMaMi KPUCTAIJIOB, KPUCTAIUIOX UMHUECKUMHU
0COOEHHOCTSIMH KPUCTAJUTMYECKHUX Tell, NEeTAJIbHBIM U3yUEHHEM OINPENEIeHHOr0 KOJMYeCTBA MUHEPAIOB U
NpUeMaMH HX JHarHOCTHUKH, PAaCCMATPHBAIOTCS OCHOBBI T'€HETHUYECKOW, MNPHUKJIAAHOH W ITOMCKOBOM
MHHEPAJIOTHH.

Ho mpoxoxneHust kypca «Kpucraminorpapuss U MUHEPAJOrus» CTYACHTbl AOJDKHBI TTOJHOCTBIO
OCBOUTb MaTepuai Mo Kypcam (U3HMKH, XUMHUH, YaCTHYHO — oOmmed reosoruu. M3 pasgenoB 3TUX Hayk
IUCLUIUIMHA 3aUMCTBYET OCHOBHBIE IPENCTAaBJICHUS O BHYTPEHHEM aTOMAapHOM CTPOCHUH MUHEPAJIOB,
3aKOHAX POCTa U OTPAaHEHHs KPUCTAIUIOB, XUMUYECKUX PEAKLIMAX, BO3MOXKHBIX TP MHUHEPAIOOOpa30BaHUHY,
HA 3aKOHAX 3THX HayK OCHOBBIBAIOTCS OCHOBHBIE METO/IbI HCCIIEAOBAHUS COCTaBa U CBOHCTBA MUHEPAJIOB.

2. Mecto yuyeOHol aucuuniaudbl B cTpyktype OIIOII cnennanurtera

JucuuruinHa OTHOCUTCA K 0a30BOM wacTh y4eOHOro ruiaHa. YpoBeHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIII OCBOEHHBIX MpPU W3YYEHUH NAHHOW AMCLUIUIMHBI JOJDKEH COOTBETCTBOBATH TPEOOBAHMSIM
oI'ocC BO.

ITepBast 4acTh 3TOH AUCLUIUIMHBL, KpUCTAJUIOTPadHsi, pacCUNTaHa HA CTYyJEHTOB MIIQAIINX KYPCOB U
HE TIPEeAroyaraeT 3HaHUH, BBIXOMSALIMX 32 PAMKH IIKOJBHOH mporpaMmel. Bropas wgacTh, MuUHEpasorus,
HEMOCPENCTBEHHO CBsi3aHa C KpHcTauiorpaduei, a Takke C AUCHUIIIMHAMHE MAaTE€MAaTHYeCKOro H
ecrectBeHHOro nmkina («OOmast reojorus», «Xumus», «Pu3nka») W ONUpaeTCsi HA OCBOEHHBIE IPH
W3yUYCHHUH JAHHBIX TUCLUIUINH 3HAHUS 1 YMEHHUSI.

OcBoeHne IUCHUIUIMHBI HEOOXOIUMO U TOCHENYIOIEro OCBOSHHMS MHOTHUX —CIIeHHAIbHBIX
OUCUMIUIMH, Takux Kak: «llerporpadms», «JlabopatopHble METOABI WM3yUEHHS MHHEPAIBbHOTO CBIPBS,
«OCHOBBI YYE€HHUSI O MOJIE3HBIX HCKOMIAEMBIX» U JIp.

3. Komnerenuuu o0yuarwmerocsi, popMupyemMbie B pe3yJabTaTe 0CBOEHHS AUCHHILTHHBI
C1.b.27 Kpucranjaorpadgusi 1 MUHepPAJTOTHsl
B pesynsmame oceoenusn oucyuniunst cmyoennm OONNCeH:
Suame:
® OCHOBHBIE 3aKOHBl BHYTPEHHETO CTPOSHHSI KPHUCTAJIOB, IJIABHEHINHWE THIBI KPUCTAJUTMYECKHX
CTPYKTYP U UX CBS3b C XUMHUYECKUM COCTABOM BEIIECTB M KPUCTAJUIOXUMHUECKHE OCOOCHHOCTH HX
3JIEMEHTOB,;
e (usnvecKue CBONCTBA KPUCTAJUIOB M UX 3aBHCUMOCTb OT BHYTPEHHEH CTPYKTYPBhI BEIIECTBA;
® TaBHeMIIe 0COOEHHOCTH POCTa KPUCTAIIOB B JAOOPATOPHBIX, 3aBOACKHX U MPUPOAHBIX YCIOBHIX
® OCHOBHBIE CBEIEHHs O XHUMHYECKOM COCTaBe, CTPYKType, (opMmax BbIEICHUS, (UINIECKUX
CBOWCTBAX, F€HE3UCE U MPAKTUIECKOM MPUMEHEHNH MUHEPAJIOB PA3JIMYHBIX TUIIOB U KJIACCOB,
® [apareHeTHYeCKHe aCCOLMALUI MUHEPAJIOB U CBS3b UX C IMPOLECCaMHI MUHEPAIO00pa30BaHusL.

Ymems:
e pemaTh KpUcTaUIOrpadUIecKue 3a1auu Ha ceTke Bymbda;
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® OmnpeneNsATh NPOCThie (OPMBI KPHCTAIIIOB HA MOZIETISIX U PEANIbHBIX KPUCTAJIIOB MUHEPAJIOB;
® BBIBOAWUTH (POPMYITy CHMMETPUH U U300pakaTh cTepeorpaduuecKue MpoeKuu MPOCThIX GopM;
® BU3yANbHO JAMArHOCTHPOBAaTh MO (U3NYECKMM W XHUMHYECKUM CBOHCTBaM  Hambosee
pacripocTpaHeHHble MuHepabl (0kojo 150 mT.);

® IO KPUCTALIOMOP(OIOTHIECKUM OCOOSHHOCTSIM U MHUHEPAJTbHBIM aCCOLMALIMSM YMETh ONpPENelsiTh
TeHe3UC MUHEPAJIOB.

Braoems:

— MeTOAaMM ONHCAHUS W TOJEeBOH AMArHOCTHKH HauOojiee pAcCHpPOCTPAHEHHBIX U IPAKTHYECKH
LIEHHBIX MHHEPAJIOB, BBICKA3bIBATh OOOCHOBAHHBIE CYXIEHHUS 00 YCIOBHSIX HMX OOpa3oOBaHUS U
MPAaKTUYECKOH LIEHHOCTH M HEOOXOAWMOCTH LIEJEBOTO HCCJIECAOBAHUS MUHEPAJOB C NMPUMEHEHHEM
COBPEMEHHBIX JJAOOPATOPHBIX METO/IOB.

— HaBpikamu caMOCTOSATENBHON PadOTHI

Huctumuuaa C1.6.27  «Kpucramnorpadgusi w1 MuHepanorus» CrnocoOcTByeT (HOPMUPOBAHHIO
cienyromux kommnereHuui, npeaycMoTperHasix @I'OC BO no cneunansHocTu «IIpukinamHas reosorusy:

a) oomekyJabTypHbie komnereHunu (OK)

OK-1 — ciocoGHOCTB K aOCTPAKTHOMY MBILUIEHHIO, aHAJIN3Y, CHHTE3Y;

OK-7 — CriocoOHOCTB K CaMOOpPraHU3auN U CaMOOOPa30BAHHUIO;

0) oomenpodeccuonanbubie komnereHunu (OIIK)

OIIK-5 — crmocoOHOCTh OPraHU30BBIBATH CBOH TPYH, CAMOCTOSITENIbHO OLIEHUBATDH PE3YJIbTATHI CBOCH
JACATCJIIbBHOCTH, BJIAJCHUCM HaBbIKaMU CaMOCTOSITEILHOMU pa60TbI, B TOM 4YHCJIC B C(bepe MPOBEACHUA
Hay4YHBbIX HCCHGHOBaHHﬁ;

OIIK—6 — roTOBHOCTBIO MpPOBOAUTH CAMOCTOSITEBHO HIM B COCTaB€ IPYIIbl HAay4YHBIM IMOUCK,
peanu3ysi CrielalibHbIe CPEICTBA U METOIBI MOy YeHHSI HOBOTO 3HAHUS,

4. CTpykTypa u coaep:kaHHe y4eOHO! JUCHUIIMHBI, BKJIIOYasi 00beM KOHTAKTHOU
padoThI

OO01mast TpyA0EMKOCTh TUCIUTLIMHBI COCTABJIsIET 13 3aueTHBIX equHUIbI, 408 Haca.
Koumaxmuas paboma npu npogedenuu yuebuvix 3ausmuii N0 OUCYUNTUHAM (MOOYIISAM) GKII0YAem 8

cebsl 3auAmMuUs JIEKYUOHHO20 MUNQ, CEMUHAPCKO2O MUNA  (Npakmuyeckue 3auamus, aadopamopmvie
padomst), npu HATUYUU 6 Y4eOHOM WIAHE - KOHCYIbMAyuu U Npuem KOHMPOJbHbIX padOm, pacyemuo-
epaguveckux pabom, pPYyKOBOOCME0, KOHCYIbMAayuu U 30uWuma KypcoGulx pabomsl (Npoexmos),
KOHCYTvmayuu pegepamos u op.

Obvem (6 uacax) KOHMAKMHOI pabomvl 3aHAMUI JTeKYUOHHO2O MUNA, CEMUHAPCKO20 Mund
(npaxkmuveckue 3amsimusl, 1AOOPAMOpHsIe pPAdOMbL) ONpedesiemcs pacuemom ayoOumopHoil yueoOHol
HA2PY3KU NO OAHHOU Oucyunaune u cocmaeasem 158 yacos 01 ounoil u 52 yacos 0as 3a04HOT hopm.

Koumaxmuas paboma npu npogeoenuu npomedlcymoyHoil ammecmayuy K10 Uaem UuHOUGUOYAIbHYIO
coayy dK3AMeHa U 3a4ema ¢ OYeHKOl.

Obvem (8 uacax) 01 UHOUBUOYANLHON COAYU IK3AMEHA ONPEOeNAeMCs HOPMAMU BPeMeHU Ols
pacuema 00vema YueOHOll HAZPY3KU, SbINOJHAEMON HPOGEeccOPCKO-NPenooasamensbCKuM COCMAaoM, U
cocmasnsiem 0,25 uac Ha 0OHO20 0OYUAIOUE2OCH.

Obwem (8 wacax) Ons uHOUGUOYATLHOI COaYU 3a4ema ¢ OYeHKOU ONpeoeissemcs HOPMAMU 6pPeMenU
ons pacyema o0vema yueOHOIl HAPY3KU, 8bINOIHACMOU NPOgeccopcKo-npenoo0asamensCkiumM COCMAGOM, U
cocmasnsiem 0,25 uac Ha 0OHO20 0OYUAIOUE2OCH.

Tabnuuya 1 — Ounasn popma
DopMBI TPOMEKYTOUHOIO KOHTPOJIA 1o cemecTpam: B 11I-m cemecTpax: sk3ameH; B 1I-om cemecTpe: 3a4er ¢
OLICHKOM.
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TemaTnueckuii nian gucuuniuebl «Kpucrannorpadus 1 MuHepaJorus»

Ne HaumenoBanmue pasjeda,
n/n TEMbI JUCITHILIHHBI Copep:xanne paszaesia, TeMbI
1 «Besedenue, conuomempusn u
HPOeKyUU KPUCMAJLI06)
«Beeoenue » [NonsTHE 0 KpUCTAIIAX M KPUCTAITHICCKOM BermecTse. OCHOBHBIC CBOHCTBA
KPHCTAJUTHIECKOTO BCINECTBA! OHOPOJHOCTb, AHM30TPOITHOCTb,
CIOCOOHOCTh CAMOOTPAHATHCA. [IOHSATHE O NMPOCTPAHCTBCHHOM pEIIETKE
KPHCTAJUIOB M HX pOIb B TPHPOAE, HAyKe M TEXHHKE. llpomeccsl
pacTBOPECHUSI W KPUCTAIM3AIMHM BEINECTB. METOABI  BBHIPAIIWBAHUS
MOHOKPHCTAJUIOB. 341441 KPHCTAIIOrpa(Quu 1 €€ CBA3b C IPYTHMH HAYKAMH.
DTamsl pa3BUTHI KpUCTALIOTpadum.
«l onuomempus u 3akoH nocrostHcTBa Yo (CreHo-JIoMoHOCOBA). MeTOabI H3MEPEHHS YITIOB.
npoexmupoganue kpucmannogy | L OHHOMETPB OXHOKPYXKHBIC, NBYKpPY>KHbIC W mnpuknansbie. Cdepuueckue
koopamHaTel TpaHcH. Crepeorpadmucckme mnpockuuu. Cetka Bymega.
Pemenme kpucrammorpaduyueckux 3amady Ha ceTke Bymega. [paduka
KPHCTAJLIOB.
2 «Cummempust Kpucmaiosy | INEMEHTHI CHMMETPHH M ONICPAIlMd CHMMETPHH, IUIOCKOCTH, OCH H IICHTP
HWHBEPCHHU, HHBHPCHOHHBIC OCH. [IOHATHE O BBIBOJEC 3JIEMCHTOB CHMMETPHH.
OCHOBHBIC TPH TEOPEMBI: 1. O ABYX NEPECEKAIOMIMX OCAX CHMMCETPHH, 2.
0 JIBYX MEPECEKAFOIIMXCS OCSIX CHMMETPHH; 3. O IIEPECCUCHUH OCH UCTHOTO
MOpAAKA € IUIOCKOCTBIO CHMMETpHH. EnvHWYHBIE HampasicHHA. BeIBOA
32 kmaccoB cumMerprn. COnoauMHEHUE U M30MOP(U3M IPYTIT CHMMETPHH.
Cunronnn w kareropuu CHHrOHWL. OOO3HAYECHHE TOYCYHBIX TIPYIII
cummetpuu 1o I'epmany, Moreny, Ilenduucy.
3 «Dopmbl Kpucmaiios u
Kpucmaniozpauueckue
CUMBOBIY
«Dopmbl KpUCMANIO08 » IIpocteie Qopmbl KpuCTamIOB W WX KoMOmHamwm. OOIIHME M YaCTHBIC
mpocThie (POPMBI KPHCTAIUIOB PA3IMYHBIX KIacCOB. CXEMATHUECKHIl BBHIBOZ
47 mpocteix (opm. Kpucrammmiueckuii MHOTOTPAHHHK KaK COBOKYIHOCTH
mpocteIx ¢opm. Ilomsarme raburyca. Pa3HOBHAHOCTH TPOCTHIX (HOPM.
PapeHcTBO Jiiepa U1 BBIIYKJIBIX MHOTOTPAHHUKOB. JHAHTHOMOP(HBIC
(opmer. ['0n03apUHECKIE B TEMHUIIPHICCKUE KIACCHI KPHCTALIOB. DopMbI
PEeanbHBIX KPUCTALIOB. J|BOMHUKY, 3aKOHBI ABOWHHKOBAHUA.
«Kpucmannoepaguuecxue 3aKOH PaNMOHAILHOCTH OTHOIUCHMS NMAPAMETPOB IPAHCH KpHCTA/UIA (3aKOH
CUMBONbLY larom). YcTaHOBKA KPHCTANIOB PA3NIHUYHBIX CHHTOHHH CHMBOJIBI TpaHCH W
peoep. TeopeTHueckn BO3MOKHBIC TpaHH W peOpa. 3aKOH TMOSICOB (3aKOH
Beiica). TTapamerpsr Beiica u maaekcst Munepa. [lorarue "eamHudHAs
rpasp” W ec BHIOOP B KPHCTAIAX PA3IMYHBIX CHHTOHHH [ 'padriaeckue
MCTOIBI OMPCACICHHUSA CHMBOJIOB TPaHCH m pebep kpucramm. M3meHeHmE
YCTAHOBKH KPHCTAJIIA.
4 «Ocnogwt yuenus o
CIPYKmype KpUCmasiioey
«Ocnoebt yuenus o cmpyxkmype | IlomyyeHHe U CBOMCTBA PSHTTCHOBCKHUX IyueH. /lu(pakums peHTTEHOBCKUX
KpUcmaiios » ayueii. BoeBox (opmymsr Bymbda-bperra. OcHOBHBIE TOHATHA H
CHCTEMATHYECKHH XOJ PEHTTCHOCTPYKTYPHOTO AaHANIW3a, MCETOAMKA H
ammaparypa. Ompeae/iCHAS Pa3Mepa | THIIA JICMCHTAPHOM STICHKH.
«Penmeenomempus [NonsTre o muHEpane. MHUHEPANbHBIC BHIABI M HWHIUBHIbI, MHHCPAIbHBIC
KpUCAIINO8 » accommanmu. OnpeneicHie MHHEPATOTHH Kak Hayku. Mcropus paszsutus
HAYKH MHHCPAJIOTHA. OCHOBHBIC 3Tambl. [10105KeHHE MHHEPAIOTHH B IIHKIIC
€CTECTBEHHO-HCTOPUYCCKUX HAYK M B3aMMOCBSI3b €€ C JPYTUMH HAYKAMH.
3amaun COBPEMEHHOM MuHEpaaornu. CHCTEMATHKA MHHCPAIOB.
5 «Beseoenue ¢ munepanozuio u

CUCIEMAMUKA MUHEPAL08)
«Beeoenue u cucmemamuxa
MUHeEPATIOs »

[Norsarue 0 MuHepane. MUHEpaIbHBIC BHABI H HHAHBHIBI, MHHCPATbHBIC
acconuanun. OnpeaeicHHe MHHESPAJIOTHH KAk Haykh. McTopus pa3BuTHA
HAYKH MHHCPAJIOTHS: OCHOBHBIC 3Tambl. [1010/KCHHE MHHEPAJIOTHH B LIHKJIC
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«CamopooHvie sneMmeHnbl,
CepHUCbIE COCOUHEHUSY

«Oxucavl 4 2UOPOOKUCTbL,
cunuKamol (08a NOOKIACCA) »

€CTECTBEHHO-HCTOPUUCCKHUX HAYK M B3aUMOCBSI3b €€ C IPYTUMH HAYKAMH.
3amaun COBPSMEHHOM MuHEpaaornu. CHCTEMATHKA MHHCPAIOB.
[Mo3HAKOMHTBCS ¢ OCHOBHBIMH MPHHITHIIAMH KJIACCH(PHKAITHA MHHCPAJIOB.
Knaccuuramus E. K. JIazaperko. [Topsamok cOCTaBICHHSA KOHCTICKTA
CBOWCTB MHHEPAJIOB, IIPHMEP 3aIOTHCHUSI KOHCIICKTa. OCHOBHBIC YICOHbIC
TMOCOOWS M CIIPABOYHHKH.

OCHOBBI COBPSMCHHOH KIACCH(UKAMH MAHCPAIOB, OOmAas XapakTCPHCTHKA
CAMOPOOHBIX JICMCHTOB U CCPHUCTBIX COGI[I/IHGHI/Iflﬁ KOHCTUTY A
MHHCPANIOB, Crieu(puIecKkue MOPPOIOTHUCCKHE 0COOCHHOCTH, (PH3HUCCKHC
H XHMHYCCKHE CBOHCTBA, OCHOBHBIC T€OJOTHICSCKUES YCIOBHA 00Pa30BaHHA,
MHHCPAJIbHBIC ACCOIMAIMH, MPAKTHYCCKOS MPUMEHCHHE .

O01mas XapaKTCPUCTHKA OKUCIIOB H THAPOOKHCIOB, CHIHKATHI (1Ba
TOJIKJIACCA): KOHCTHTYIHS MHHEPANIOB, cricimpuicckie MOp(oIorniecKue
0COOCHHOCTH, (PH3HICCKHC M XUMHUCCKUC CBOMCTBA, OCHOBHBIC
TCOJOTHYCCKHUC YCIIOBUS 00PA30BAHMS, MHHCPATIBHBIC ACCOMHALIHH,
MPAKTHYCCKOS MPHMCHCHHE.

«Kpucmanauueckasn
CIPYKMypa U XUMUYECKUT
COCIMag MUHEPAJI06»
«Kpucmannoxumus
MUHepanoay

«Xumuueckie ceoticmsda
MUHeEPATIOB »

[NonsTre xpuctamnoxumun. OOIIHE CBOHCTBA CTPOCHI
KPHCTANIOXUMUYECCKUX BEIIECCTB. [[pUHIUT MIOTHEUIIEH YIAKOBKH aTOMOB
Y HOHOB, KOOPAMHALMOHHOE YHCII0. TUIBI XMMHUYECKUX CBI3eH. Paauycsl
HOHOB M aTOMOB B KpUCTALTaX. XUMHYECKHHU COCTAaB MUHEPAJIOB H
H30MOP(H3M; €TO THITBL, THATOHATBHBIC PANBI, TCHCTHUCCKHCS (DaKTOPHL
[Momamopu3M, H30CTPYKTYPHOCTb.

XUMHYECKHI COCTAB MIHHEPAJIOB: MPOCTBIC H ABOHHBIC COJH, TBEPABIC
PACTBOPBIL, KOJIOUABL. POTh M THIIBI BOABI B MHHEpANTaX. XHUMHYCCKHE
AHATM3bI M MX HHTEPIIPETanys (IEPecyeT JAHHBIX aHATH3A B (POPMYIBI
MHHEPAJIOB - CYJIL(UI0B M KHCIOPOJHBIX COCNHEHNUH). Pacuer yncma
MOJICKYJ B 3JIEMCHTAPHOM suciike. PaIOaKTUBHOCTh M METAMHUKTHBIC
MHUHEpaNbL. THIBI PATHOAKTHBHOCTH, PATUOAKTUBHBIC H30TOIBL, IEPHOT
MOJTYPACTIafa, MPAKTHUECKOE UCTIONB30BAHUE.

«@u3uueckue ceoiicmsa
MUHEPAI08»
«Onmuveckue ceoticmea
MUHePATIOs »

« Dusuxo-mexanuyeckue
ceolicmea MUHepANIog »

OmTrueckue CBOWCTBA:  HPEIOMICHHE, ABYHPEIOMICHHC, ONTHUCCKAS
HHAUKATPHCA,  TPO3PAYHOCTh, OTPAKCHHE, ONCCK, IBET H OKPacKa
MHHEPAIOB, YCPTA, MICOXPOH3M.

MexaHu4eCKHe CBOMCTBA: CMAWHOCTb, OTACABHOCTH, HM3J0M, TBEPAOCTD,
MPOYHOCTH, INIOTHOCTh MHHEPAIOB. OH3MUCCKAs CYIIHOCTh 3THX CBOWCTB B
3aBUCHMOCTH OT CTPOCHHS ¥ PpACTPEACICHUS CBSI3CH B CTPYKTYpe
MHHEpANOB. MAarHuTHble CBOWCTBA MHHEPAJIOB. JIroMuHECHICHIMA
MHHEPAJOB M €€ THUNBL OJICKTPHYECKHE M TEPMHUYCCKHE CBOMCTBA
MHHCPAJIOB.

«Mopeponozuueckue
ocobennocmu MUnepanosy

Buenmnsisa opma orpaHEHHBIX M HEOTPAHCHHBIX MUHEPATOB. ['adbutyc n
00mmk. [ToBepXHOCTH OTPAHCHHS MUHEPAIOB: TPAHH, HHAY KIMOHHBIC TPAHH,
MOBEPXHOCTH MpHpacTaHusA. DOPMBI pOCTA IPAHCH: CTYNMCHYATBIC,
IITPUXOBBIC, BUIIMHAJH, CICABI CIIAMHOCTH. 3aBUCHUMOCTh BHEITHEH (hOPMBI
MHHCPAJIOB OT (PH3HKO-XUMHUICCKAX YCIOBHH MHHEPATO00PA30BAHMAL.
Cpacranmne MuHepanos. [IBOHHUKH. 3aKOHBI JBOMHHKOBAHHUA. MHHCPATLHEIC
arperaTsl U UX TUIIBL: 36PHUCTBIC-, MEITKO-, CPEAHE-, KPYITHO 3CPHICTBIC,
PpanHaTbHOIYYHCTHIC, MAPATICIbHOBOIOKHHUCTBIC, THCTOBATHIC,
CKPBITOKPUCTAITHYECKUE (TOHKOAUCHIEPCHBIC). DOPMBI MHHEPATIBHBIX TET:
JEHAPHUTHL, OOTUTHI, CEKPELMH (KOl 1 MUHIATIHHBL), KOHKPELIHH,
HaTCYHBIC (POPMBI (CTATAKTUTHI, CTAATMHTSHI, KOPKH, IDICHKH), JPY3bI,
SKHUITBI, MPOSKIIIKH, TUIACTHI ¥ APYTHe (opMBbL. Y CIOBHS 00pa30BaHIUS
MHHEPAJIBHBIX TEIL

«Memoout uccieoosanus
MUREPATIO6)

Meroapl HCCACIOBAHUS MHHEPATIOB. MHHCPAJIOTHUYSCKUH, XUMUYCCKUH,
CIEKTPAJIbHBIH, MUHEPArpaQuIeCKui, peHTTCHOTpa(ICCKUH, TEPMIUCCKUH,
KPHCTAJUIOONTHYCCKHH, paszacsicHue B TAYKEIIBIX JKHUIKOCTAX,
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3JICKTPOMATHUTHAA Cemapanms, (ProTanusd, NLIMXOBOH, MHKPO30HIOBBIH
AHAI3bL, TEPMOOAPOTCOXUMHIICCKUE HCCIICOBAHMSL.

«Cucmemamuxa MUHREPAT108.

10 Cunuxamolt, KUC10poOHbIE
COeOUHeHUs, 2A10U0bLY
« Cunuxamol » OO0mwas XapakTCPUCTHKA CHIHKATOB. OCOOCHHOCTH KOHCTHTYLIHH W THIIBI
CTPYKTYP  CHJIMKAaTOB. KOHCTHUTYIMS  MHHEpPAJNOB, CHEHU(IIeCKUC
MOP(OIOTHYCCKHC OCOOCHHOCTH, (PH3MUCCKHC W XHMHYCCKHC CBOMCTBA,
OCHOBHBIC  TCOJIOTHUCCKHE  YCIOBHS  OOpa30BAHWS,  MHHCPAIbHbBIC
ACCOLMALMH, MPAKTHYCCKOC TPUMCHECHHE.
«Con KUCTOPOOHBIX KUCTOM, OO0mras xapaKTepUCTHKA KUCIOPOIHBIX COCTMHCHUH U FaJIONI0B 3JICMEHTOB!
2anouosl » KOHCTHTY IMSI MHHEPAJIOB, CieHu(raeckue MOpQOIOTHICCKAE 0COOCHHOCTH,
(pU3MIECKUE M XUMHICCKUE CBOHCTBA, OCHOBHBIE TCOJIOTHUCCKUE Y CIOBHS
00pa30BaHNsL, MHHCPAIbHbIC ACCONHAINH, TPAKTHYCCKOE IIPHMEHCHHC.
11 «I'enezuc munepanoey

«/{uacpammel pazoswix
pasHosecui»

«OHoozenHble npoyeccyi
MUHEPANO0Opazoeanisy

«OKzozenHbvle npoyeccsl
MuHepaﬂ006pa308aHu}z»

«Memamopgpuuecxue
npoyecchi
MUHEPanoobpasoeanusy

OOmwme ceeaeHU (PU3HKO-XUMHH MMPUMCHUTEIBHO K MUHEpAIOTHH. | TaBHbIC
TpUPOIHBIC (PAKTOPHI MHHEPATOOOPA30BAHMUS - TEMIIEPATYPA, JABJICHUE U
KOHIICHTpauus BemecTsa. Cpeasl MunHepanooopasosanus. [Ipasmio ¢a3
I'mb0Oca, cucrema, KOMIIOHEHT, (pa3bl, cTeneHb CBOOOABL. JlparpaMmbl
(ha30BBIX PABHOBCCHH (OTHOKOMIIOHCHTHBIC, ABOHHBIC M APYTHC THITHI
auarpamm). [lapareHeTH4eCKIe MUHEPAIbHbIC aCCOLMALIMH, TCHEPALUU
MHHEPAJOB, CTAJWH, ITAIIBL

DHIOTCHHBIC MPOLCCCH MIUHCPATIO00PA30BAHIA . MATMATHICCKUH,
TIErMATHTOBBIH, THEBMATOJUTOBBIN, THAPOTEPMATbHBIH,
MCTACOMATHICCKHH(CKAPHOOOPA30BAHIE), IKCTAMHOHHBIC, HX TJIABHBIC
MHHCPAIBHBIC - ACCONUALINH (TJIABHBIC, HHANKATOPHL, BTOPOCTCIICHHBIC
MHHEPAJIBI).

OK30TCHHBIC TPOLIECCHI MHHCPAT000Pa30BAHHUA; BBIBCTPHBAHUSA
(MCXaHHYICCKOS M XHMHYCCKOC), OCATOYHBIC (MCXAHMUYCCKHC, XCMOTCHHEIC,
OHOTCHHBIC), KPHOTCHHBIC, HWH()HIBTPALHOHHBIC, JHATCHCTHUYCCKHC, HX
TJIABHBIC MUHCPAITLHBIC ACCOIIHALIHH.

Meramopduueckue mponecchl MUHEPATOOOPA30BAHMAS: THITHI U (armu
MeTaMop(u3Ma; UX TTIaBHBIC MUHEPAJIbHBIC ACCOIHAIIUIL

«Pazeumus Munepaibno2o
mupa na 3emne»
«MuHepanvl @ 3eMHOT Kope U
MUHEPANOcUYeCKte NOXUY

«IIpuxknaonas munepanozus y

MuHepaTbHBIH COCTaB 3eMITH. PaCpOCTPAHCHHOCTh MHHCPAIOB B PA3HBIX
reocepax. IBoroIHsI 00pa30BaHUI MHHEPAJIOB HA 3eMIIC.
MHuHEPATOTHYCCKUE 3MOXH W MPOBHHIIHH.

Hpnma;[Ha;I MHUHCPAJIOTHA. MOUCKOBAA, TCXHOJTOTHICCKAA, TCXHHICCKAT U
MUHCPATOTHICCKOC MATCPHATIOBCACHHUC, SOKCIICPUMCHTAJIBHASL MHHCPATIOTHA
1 CHHTC3 MHHCPAJIOB. OCHOBHBIC TATIBI MUHCPATOTHICCKUX HCCJICTOBAHHN.
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TBOPYECKHX CIIOCOOHOCTEH M caMocTosiTenbHOCTH. OHU NPENrnoyaraloT NPUMEHEHHE WH(POPMALMOHHBIX
00pa3oBaTENbHBIX TEXHOJOTHH, a TaKXke Yy4eOHO-METONNYECKHX MAaTepPHalioB, COOTBETCTBYIOIINX
COBPEMEHHOMY MHUPOBOMY YPOBHIO, B TIPOLIECCE MPETIOAABAHUS TUCLIUTLINHBL
®  UCNONB30BAHUE MEOUAPECYPCOB, IHYUKIONEOUTH, 2NeKMPOHHbIX Oubauomex u Humepnem;
®  KOHCYNIbMUPOBAHUE CHYOEHMOE € UCNONb306AHUEM INEKMPOHHOT ROYN b,
®  npumenente MOOYIbHO-PEMUH206bIe MEXHOI02UU OPAHU3AYUY yuebH020 npoyeccd.

6. IlepeyeHb y4eOHO-METOAHYECKOr0 OOeCTeYeHUs1 [Jisi CAMOCTOSITEJbHOIl PadoThl
CTYAEHTOB.

Bcero Ha camocrosiTenbHy0 paboTy 3aruiaHupoBaHo 274 vaca — aist ouHo Gopwmbr, 410 waca — mus
3a049HOH (HOPMBI.

Ilenbto CcaMOCTOSITENIBHOM pabOThl CTYAEHTOB SIBJIAETCS YIyOJeHHOE H3yYeHHe OTAENbHBIX
pa3aesioB YUTAEMOTO Kypca, C UCTIOIb30BAHUEM PA3JIMYHBIX HCTOYHHKOB HH()OpMALIUH.

JlaboparopHble (mpakTudeckune) padoThl MO KpuUCTAIOrpaguul W MHHEPAJIOTUH MOMOTAIT
CTyaeHTaM [yO)ke YSICHUTh OCHOBHbIC (PM3MYECKHE M XUMHYECKHE 3aKOHBI U SIBJICHUS, a TaKXKe MOHSTh
NPUHLMIIBI MUHEPaso00pa30oBaTEbHBIX MPOLECCOB. [IpakTHuYeckue 3aHATHS MO pa3feay MHHepaorHs
NPEANOJaraloT 3HAYUTEIbHYIO CAMOCTOSITEIbHYIO PabOTy AJst CTYACHTOB, KaK Ha dTarne MpeAaBapUTEIbHOIO
cOopa nHpOPMALIIH N0 H3yYaeMbIM MUHEpaJIaM, TaK U MpH pa3tope KOJUIEKLIHOHHOTO MaTepuaia.

CamoctosTenpHas paboTa CTYASHTOB MPENCTaBIsIET COOOI:

— TeopeTUYecKas MOArOTOBKA K JISKIMOHHBIM M MPAKTHYECKUM 3aHSITHSIM;

— TMOATOTOBKA KOHCIEKT-TA0NHI] [0 MUHEpAJIaM,

—  pa300p KOJNIEKIH MUHEPAJIOB;

— mnpopaboTKa KOHTPOJBHBIX BOMPOCOB M CBOMCTB MHHEPAJOB IJIsl 3AIIUThl TEOPETHUECKOH YacTH

MPaKTHYECKON Wn J1abopaTopHOi pabOTHI.

PesynbraToM caMOCTOSTENbHON pabOThI AOJDKHA OBITh 3AIHUTA MPAKTHYECKOH TN JTab0paTOPHON pabOTHL

IlepedyeHb NPpUMEPHBIX KOHTPOJbHBIX BOMPOCOB IJIsI CAMOCTOSITEJIbHOH PA00THI MO0 MOAYJISIM U
TeMaM.

Ilepeuiit mody1b «Bseedenue, zconuomempus u npoeKkyuu KpUcmaiioey
Tema 1. Beeoenue.
1. UYro Takoe kpucrami?
Kpucrannpl kakux BEIIECTB BCTPEYAIOTCS B OBCEIHEBHOM JKU3HU?
Kaxkue reomerpudeckue GopmMbl BaM U3BECTHBI?
UT0 Ha3BIBAIOT I'PAHBIO?
Uro Ha3bIBAETCS BEPIIUHON?
Uro HaszwiBaeTcs pedpom?
UYro Bam u3BecTHO 0 cuMmmeTpun? IlpuBenure npumepsl.
Uro BbI 3HaeTe 00 aTOMax M HOHAX?
9. Kaxue TuIbl XUMHYECKUX CBSI3€l BaM U3BECTHBI?
10. Yto Ha3bIBaeTCs IBYNpPENOMIIEHUEM CBETA?
11. Yro takoe nudpakums’?
12. Yto mpencTaBisiFOT COOOM PEHTTEHOBCKUE JTyun?
13. Uro Takoe TeronpoBOIHOCTD?
14. Yto BBI 3HaETE O MEXaHUYECKUX JehOpMaLUsX?

O NNk W

Tema 2. I'onuomempus u npoexmuposanue KpUcmaiios.
15. TlpuHOMI TOCTPOEHUS cTepeorpadpuecKoi MPOSKIINH KPUCTAILIA.
16. Crepeorpaduueckasi mpOEKIHs IUIOCKOCTH, HAMIPABJIEHUS (OCH CHUMMETPHH),
rHOMOCTepeorpadpuieckas npoeKkus rpaHu. [IpuHIuN mocTpoeHws.
17. Kakue npeumyinectsa paboTsl ¢ ceTkoi Byibdha npu npoeKTHPOBAHUH KPUCTAIIIOB?
18. Uro Takoe mostoc rpaHu’?
19. B BUAe KakuX MPOEKIUI MOXKHO MPEICTABUTh TPaHb U pedpo kpucrasia?
20. Kax MOXHO M3MEpHUTH yroJl MEXKAY T'PaHsMHU Ha MOMOIIBI0 ceTKH Bynbda?
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Bmopoit mooyns «Cummempus Kpucmaiioey
Tema 3. Cummempus Kpucmarnioe.

21.
22.
23.
24.

25.
26.

27.

28.

29.
30.

31.
32.
33.
34.

Kakue ¢purypbl Ha3bIBatOTCS PABHBIMHE?

Uro Ha3bIBaE€TCS CUMMETPHYHON Purypoii?

[IpuBenuTe mpuMepsl CHMMETPUYHBIX (GUTYp B pupoze?

Uro Ha3bIBaeTCS 3J€MEHTOM cummMmerpun’ JlaliTe onpeaeneHne UeHTPY CHMMETPUH (LIEHTPY
WHBEPCHUH), TUIOCKOCTH CUMMETPHH U OcsiM cuMMeTpun. [IpusenuTe npumeps! Gpuryp, odmamarommx
Pa3INYHBIMU 3JIEMEHTAMHU CUMMETPHH.

[Touemy B kpucTamIax He OBIBAET OCEH MATOrO U BBIIIE IECTOrO MOPSIKOB?

Uro Takoe MHBEpCUOHHBIE ocu cuMMeTpun? IlpuBeanTte npumeps! puryp, odnagarmmx
WHBEPCUOHHBIMH OCAMH YE€TBEPTOrO U LIECTOro NOPsiAKOB. KakuM NpoCTeIM 371€eMEHTaM CUMMETPUHN
COOTBETCTBYIOT HHBEPCUOHHbIE OCH CUMMETPHUH?

Ilepeunciante OCHOBHBIE TEOPEMBI O CIIOKEHHUU 3JIEMEHTOB CUMMeETpuH. Kakue cinencTBus BBITEKAOT
U3 3TUX Teopem?

Uro Takoe eqMHUYHbIE U CUMMETPUYHO-paBHbIE HampasyieHus B kpuctajuiax? [Ipusenere npumepsl
TeX U APYTUX HAMpPaBJICHUN.

Uro takoe Bun cumMmeTpun purypsl? Kakne monoxxeHus: B OCHOBE BbIBOZIA 32-X BUIOB CHMMETPUUN?
BriBenute BCe BUABI CHMMETPUH JJIs1 TOTO CJIy4asi, KOTJa ¢ €IMHUYHBIM HAIlPaBJICHUEM COBMELIEHA
OCb Y€TBEPTOro NMopsiiKa.

Uro Takoe CUHIOHUSA, U Ha KaKOM MPUHLINIIE BUJbI CHMMETPHUH MOAPA3AENSIOTCS HA CHHIOHUU?
OxapakTepusyiTe KpaTKO KaXIy0 CHHTOHHIO.

Kakue cuHroHnn oObeqUHSIOT HU3MIAs,, CPEAHSS U BBICIIAS KATETOPUU?

DopMyJIbI CHMMETPUHU KPUCTAJIIOB.

Tpemuii Mooy « Dopmsl KpUCMAIL06 U KPUCMANL0ZPAdULecKUe CUMBONbL)
Tema 4. Dopmvr kKpucmainos.

35.
36.
37.
38.
39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

Uro HasbIBaeTcs MpocToit Gopmoit 1 koMOuHaHe?

Kak BeiBOZISITCS IpocThIe PopMbI?

Uro Takoe obuue u yacTHble POpPMBbI?

Uro Takoe SHAaHTHOMOP(U3M U KaKue MPOCThIe (POPMBI NAIOT SHAHTHOMOP(HBIE PA3HOBUIHOCTH?

[Tepeuucnute npocThie GOPMBI HUZIIEH, CPeHEN U BBICIISH CUHTOHUMN.

K kxakum mpocTsiM popmaM crienyeT OTHOCHTb I'PaHH, PACIIONOKEHHbIE MAPaJUIENIbHO U
NEePIEHIUKYJIIPHO OCH CHMMETPUH BTOPOT'O MOPSIKA B AKCHAJIBHOM H TUIAHAKCHAIBHOM BUIAX
CUMMETPHUH MOHOKJIMHHOW CHHIOHUH?

MoryT 1 TpaHU MOHO3/Ipa PUCYTCTBOBATD B T€X BHAAX CUMMETPHH, TA€ €CTh LICHTP CHMMETPUN?

Kak MoxHO Ha 1713 0e3 ornpeneneHus BCeX 3JIeMEHTOB CHMMETPHH ONPENEIUTh CHHTOHUIO
KpucTana?

UeMm orimuaroTcst GOPMBI HACATBHBIX U PEAIbHBIX KPUCTAJUIOB M KaK ONPEAEISIOT (OPMBI peasibHbIX
KPHUCTAJIOB?

Hanucate ¢opmyny cummeTpun 1 u300pasuTh B cTepeorpadnieckoil MPOEeKLNH TeTParoHAIbHYIO
PU3MY.

Hamucate ¢opmyny cummeTpun 1 n300pa3uTh B cTepeorpaduieckoil MpOoeKUH reKCaroHaIbHY O
PU3MY.

Hanucate ¢opmyny cumMeTpun 1 n300pasuth B cTepeorpaduieckoil MpoeKLnd pOMOMUECKYIO
PU3MY.

Hanucate ¢opmyny cummeTpun 1 n300pasuth B crepeorpapuieckoil mpoeKnd pOMOMUECKUi
TeTpasap

Hanucate ¢opmyny cummeTpun 1 n300pa3uth B cTepeorpadpuueckoil MpoeKLnd TeTParoHaIbHYO
ounupamuny.

Hanucate ¢opmyny cummeTpun 1 n300pasuTh B cTepeorpaduaeckoil mpoekuuu poMOo3ip.

Hanucarte ¢opmyny cummeTpun 1 n300pa3uth B cTepeorpadudeckoil mMpoeKLuu reKcasip.

Hamucate ¢opmyny cummeTpun 1 n300pasuth B cTrepeorpadpuueckoil MpoeKLny KPUCTAILT HU3LIeH
KaTerOpHH.



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.
63.

©® CBI'Y «Paboyas mporpamMMa HaPaBICHHS (CTICHHATEHOCTH)»

Hanucate ¢opmyny cummeTpun 1 n300pa3uth B cTepeorpadudeckoil MPOeKUUH KPUCTAIT HU3IIEH
KaTeropuu (TPUKJIUHHON CHHTOHHH)

Hanucate ¢opmyny cuMmMeTpun 1 n300pa3uTh B cTepeorpaduueckoil MpoeKLnH KPUCTAILT HU3IIEeH
KaTeropuu (MOHOKJIMHHOW CUHTOHUN)

Hanucate ¢opmyny cuMmMeTpun 1 n300pa3uTh B cTepeorpaduueckoil MpoeKLnH KPUCTAILT HU3IIEeH
KaTteropuu (PoOMOUYECKOW CHHTOHUH)

Hanucate ¢opmyny cummeTpun 1 u300pa3uTh B cTepeorpaduieckoil MpOoeKIUN KPUCTAIT CPEeaHEH
KaTeropuu (TeTparoHaIbHOH CHHIOHUH)

Hanucate ¢popmyny cummeTpun 1 n300pa3uTh B cTepeorpaduieckoil MpOeKIUH KPUCTAILT CPEeaHEH
KaTteropuu (reKCcaroHaJbHOW CHHTOHHH )

Hanucate ¢opmyny cummeTpun 1 n300pasuth B cTepeorpaduueckoil MpoeKLny KPUCTAIUT BBICIIEH
KaTteropuu (KOMOMHAIIMIO IBYX TE€TPA3POB).

Hanucate ¢opmyny cummeTpuun 1 n300pasuth B cTepeorpaduueckoil MpoeKLUH KPUCTAIUT BBICIIEH
KaTteropuu (KOMOMHAIIMIO TeKCadapa U TETPadpa).

Hanucate ¢opmyny cummeTpun 1 n300pasuth B cTepeorpadpuaeckoil MpoeKLnH KPUCTAIUT BBICIIEH
KaTteropuu (KOMOMHAIIMIO OKTadApa U TeKCadapa).

Kaxue Tuns! cpactanuil Bbl 3HaeTe?

Uro HazwiBaeTcst nBOMHNKOM? Kakue 31eMeHThl ABOMHUKOBAHMS PA3IMUAIOT B KPUCTAJIAX ?

Uro Ha3bIBAETCS SMTUTAKCUEH U YeM OHA OOBSICHSIETCS?

Kak Bnusier kpucramnoobpasyromas cpena Ha GopMmy Kpucraiia?

Tema 5. Kpucmannoepagpuuecxue cumeonsi.

64.
65.

66.

67.
68.

69.
70.
71.

72.
73.
74.

Kak popmynupyercs 3akon Aron (I'aton)?

[Touemy OTHOIIEHHS MTAPAMETPOB BYX I'PaHEH PaBHBI LEJbIM, IPOCTHIM U CPABHUTEIHHO MAJIbIM
guciam?

Uro Ha3bIBAETCS CHMBOJIOM H [TOYEMY TIPH OIpEIeNIeHIH CUMBOJIOB OepeT 0OpaTHbIe OTHOIIEHHS
napameTpoB?

Kak BriOuparoT kpucramorpadguyeckie OCu B KPUCTAIAX Pa3HBIX CHHTOHUH?

Uro Ha3bIBAETCS €MIMHUYHON MPAHBIO M [TOYEMY TOJIBKO B KyOHUECKOH CHHIOHUH €AMHUYHAS IPaHb
OTCEKaeT paBHbIE OTPE3KU HA OCSIX?

Yro takoe a:b :¢c; o, B, v?

MoryT 1 ABE TpaHH KPUCTAJIa UIMETh COBEPLIEHHO OMHAKOBbIE CHMBOJIBI?

K xaxum mpocteim popmam otHocsTest rpanu (100), (110) u (111) B kpucTannax KyOu4eckoi,
TETParoHaJIbHON, pOMONYECKOH, MOHOKJIMHHOMN U TPUKIMHHOW CHHTOHUSIX?

Omnpenenenue cumsoia pedpa B KpUCTaILIE.

Brruaucnenue cumBona pedpa, MpUHAIIEKALIETO IBYM IPaHsIM.

INosic B kpucrajuie. Beranciaenue cuMBosa rpaly, IPUHAIEKAIIEH TaHHOMY TIOSCY.

Yemeepmutit moOy1s «OCHOBHL YUEHUA 0 CHIPYKIYPE KPUCMANI108)
Tema 6. Ocnoewt yuenust 0 cmpykmype Kpucmaios.

75.
76.
77.
78.
79.
80.

Uro npencrasisieT cO00H MPOCTPaHCTBEHHAS KPUCTAJUIMYECKAs pereTKa?
Uro Has3bIBaeTCs AJI€MEHTApHOMN S4eKOM U KakoBa OHA JJIsl Pa3HbIX CUHTOHUIT?
Uewm u kak omnpenensiercs peierku bpass?

Kax pemerku bpasas cBsi3aHbl ¢ CHHTOHUEHN KPUCTAJIOB?

Uro Takoe peTUKyJsipHasl INIOCKOCTh CETOK U 3aKOH bpasa?

I'abutyc kpucTanios.

Tema 7. Penmeenomempus Kpucmaiiios.
81. Kakue ycnoBusi Hy>KHO BBIIIOJHUTD JJIs1 IOJY4Y€HHUs] PEHTI€HOBCKUX JIyuei?
82. Uem oTmuaroTcst O€blil M XapaKTePUCTHYECKUN CIIEKTPhI PEHTT€HOBCKHX JTy4ueii?
83. Brenure dpopmyny Byneda-bparra.
84. Tlouemy OTpaKeHHBIE JIyYHd B METOJI€ TIOPOIIKA JAKOT KOHYC C PacTBOPOM 07
85. Kak npousBoaurcs pacuer nebdaerpaMmmbl?
86. Kax mpomussoauTcs pacmmpoBKa BEIIECTBEHHOTO COCTaBa U3 AedaerpaMMbl?
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Iamwuit mooy1e «Beedenue 6 MUHEPALOUIO U CUCHIEMAMUKA MUHEPAI08»
Tema 8. BeeOenue u cucmemamuxa Munepaos.
87. [aiite onpeneseHne NOHITUNH KMUHEPADY, KUHAUBUIY.
88. Uem 3aHMMaeTCs Hayka MUHEPAJIOTHs, B UEM 3aKJIFOHAETCsl €€ TNIaBHbIe 3a1a4u?
89. OxapakTepu3ylTe OCHOBHbIE HCTOPUYECKHUE HTAlbl pa3BUTHs MuHepanoruu. Hazosure pamunnu
YYE€HBIX U YKQXKUTE UX 3HAYCHHUE B Pa3BUTUHU MUHEPAIOTUU.
90. B dem B3aMMOCBS3b HayK KpHcTaUIOrpadpus 1 MHHEPAIOTHsI?
91. 3agauu cOBpeMEHHON MUHEPaJIOTHH.
92. Kaxue MpuHLUIIBI MOJIOKEHBI B CHCTEMATHKY MUHEPAJIOB?
93. Knaccudpukauus E. K. JIazapeHKO: THIIBI, KJIaCChI, TOAKIACCHL.

Tema 9. Camopoonvie snemenmsl, CePHUCHIbIE COEOUHEHUSL.

94. Yto Ha3bIBa€TCsl CAMOPOJHBIMU MUHEpaIaMu?

95. UeM 0OBSACHSETCS 3JIEKTPOIIPOBOAHOCTD U TEIIONMPOBOAHOCTD Y CAMOPOIHBIX METAJIOB?

96. Uem OTIMYAKOTCS MO CBOEH CTPYKTYPE UHTEPMETAIIUABI OT TBEPIBIX PACTBOPOB METAJIJIOB.

97. KakOBBbI I'NITaBHBIE TUIIBI CTPYKTYP U XUMHUYECKUX CBA3EH Y MUHEPAJIOB MPOCTHIX BEIECTB, KaK OHU
CKa3bIBAIOTCS HAa CBOMCTBAX MUHEPAJIOB.

98. KakoBbl yCi10BHsI 00pa30BaHUsI CAMOPOIHBIX. MEAH, 30JI0Ta, Cephl, rpaduTa, aamasza’?

99. C TOUYKH 3peHHsI XUMHH, YTO TAKOE MPOCThIE CYIb(PHUIBL NEPCYIbPUABL, CYIbPOCONN U TEILTYPHIBL.

100. Kak OT TUna CTPyKTYyp XUMHUECKUX CBSI3EH 3aBUCST CBOMCTBA CyIb(puaos?

101. Kakue cynb¢uabl TBEpKe CTEKIa U MoYeMy?

102. KakoBblI r1aBHBIEC IPOLIECCHI MTPUITOBEPXHOCTHOTO OKUCIIEHUS CYIb(UIOB.

103. B ueM oTnn4re XMMHUYECKUX COCTABOB MUHEPAJIOB 30HBI OKUCIEHUs U BoccTaHOBIeHUs? HazoBure
MHUHEpaJbl ’TUX 30H U YKaKUTE UX IOUCKOBOE U MPOMBILIJIEHHOE 3HaUeHue?

104. YTo moyiokeHO B OCHOBY JEJICHUS THUMA «CYJIb(UIBD HA KJIACCHI?

105. Kakue MuHepanbl-Cyab(QuabI ABISIOTCS PyAOH Ha MeAb?

106. Kakue MuHepasbl BXOAST B COCTAB MOJUMETAJUTMUECKUX Py’

107. Kakue MuHepaJjbl BXOAST B COCTAB KOJYEAAHHBIX Py’

108. Kakne MuHepaibl U3 Kiacca Cyabpuaos obaamaroT MAarHUTHBIMHA CBOMCTBAMHE?

109. Kakne MuHepasbl U3 Kjacca cyabpoconeii conepxar cepedpo?

110. Kakue MuHepasbl U3 Kjacca TeJUTyPHUAOB COAEPIKAT 30JI0TO?

Tema 10. Okucnvl u 2uOPOOKUCTBI, CUTUKANMBI (08Q NOOKAACCA).

111.Kakue oKuCbI SIBISIOTCS IPOCTBIMU U CJIOKHBIMU?

112 Kakue MeTauimuecKue 3JIeMEHTHI BXOIAT B COCTAaB OKCUIIOB?

113 KakoBa CTpyKTypa IIMHUHENN U 4YTO 0003Ha4YaeT Yncio Z?

114 TTepeuncnute MUHepasbl Mapraiia (OKUCIBI M THIPOOKHUCIIBI).

115.B yem paznuune MUHEPAJIOB PyTWI, OPYKHT, aHaTas?

116.I'ne oOpa3yroTcst MUHEpPAJIBI TAHTAIUT U KOJTyMOUT?

117.YTo0 Takoe MapTUT U MYyIIKETOBUT?

118.Kakue oCHOBHbIE pa3uiMsi OKUCIOB U TMIPOOKUCIIOB?

119.1Touemy TBEpIOCTb KOPYH/a U T€MaTUTa PE3KO pa3anyaroTcs’?

120.Yto Takoe OOKCUTHI U Bafbl (COCTaB, MPOUCXOKICHUE, 3HAUCHNE)?

121 Kakue mpOMBIILJICHHO [IEHHbIE MUHEPAJTBI KJIACCa OKCHIOB 00Pa3yIOTCs B CKapHax?

122.B uem CyImHOCTh METAMUKTHOTO pacrnana MuHepanos? [IpuBenere npuMepbl MUHEPAJIOB KJlacca
OKCHJIOB, BCTPEUYAIOIIMNXCA B METAMUKTHOM COCTOSIHUH.

123 . Kaxoii mpUHIHIT JIEKUT B OCHOBE COBPEMEHHOH KPUCTAJUIOXUMHUYECKOH Kiaccu(UKaum
CUJIUKATOB?

124 Kaxkoe 3HaueHre KPEeMHUS U ATFOMUHUS B CTPYKTYPE CUITMKATOB?

125.Ha yeM OCHOBaHO AeNeHNE MUHEPAJIOB Ha MOAKJIACCHI B KJIACCE€ CUIIUKATOB?

126.Ykaxxute OCHOBHBIE MOTUBBI KPUCTALIMYECKUX CTPYKTYP MUHEPAJIOB KJIacCa CUIMKATOB?

127 KakoBBbI rJIaBHbIC KPUCTAIOXUMHUYECKHE OCOOEHHOCTU CHUJTMKATOB C OJJUHOYHBIMU U CIIBOSHHBIMH
KPEMHEKHUCJIOPOIHBIMU TETPa3laMH B UX CTPYKTYpe.
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128 Kak0BO MOMCKOBOE 3HAUECHHE TPAHATOB, KAKOBBI X XapaKTEPHbIE MUHEPAJIbHBIE aCCOLIMALIUN U
MECTOPOXKACHUS.

129.B kakux MeCTOPOKACHUSAX oOpasyercst PopCcTepuT, a B KAKUX OJMBUH.

130.Kaxoii cMBbICJ KPOETCsI 32 Ha3BaHHEM MUHepaja "reMumopdut”.

131.KakoBbI riaBHbIE TUIBI KOJIEL KPEMHEKUCIOPOAHBIX TETPA3APOB.

132 Kak Turm xosblia 1 0COOEHHOCTH CTPYKTYPBI CKa3bIBAIOTCS HAa OOJIMKE KPUCTAIUIOB Oepuiuia 1
TypMaJIMHA.

133.KaxoBblI riaBHbIe 0COOEHHOCTH H30MOPPH3Ma 1 XHMHYECKOT'O COCTaBa TyPMaJIUHA.

Hllecmoit mooyns «Kpucmaniuueckana cmpykmypa u XumMu4ecKuii cOCnae MUHepaios»
Tema 11. Kpucmannoxumus munepanoe.

1. Kaxkue Bonpocsl H3yyaeT KpUCTAJIOX UMHUSI?
2. Kakue ecTb 1Ba THNA MJIOTHENHIINX YIIaKOBOK LIAPOB U Y€M OHU OTJIMYAIOTCS APYT OT Apyra?
3. Kakue nycToThl KpyIHEe B INIOTHEHIINX YIAKOBKAX — TETPA3APUIECKUE UIIH OKTA3APUUYECKUE U

KaKOBa 3aKOHOMEPHOCTb B UX paclpeneaeHun?
4.  KoopanHaumoOHHOE YUCIIO aTOMOB B CTPYKTYypPE MUHEpAA.
5. Uemy paBHO koopauHaimonHoe uucio Na u Cl B ctpykrype NaCl.
6. Tunbl XuMHUYECKHX CBsi3ell (0COOEHHOCTH, CHUJIAa CBS3H).
7. Cucrembl paAyCcOB HOHOB U B3IJIAbl HA UX Pa3BUTHE.
8. Kaxkosrl renernueckue pakTopbl H3oMopduzma.
9.  Yto Takoe TBEPIbIE PACTBOPHI - UCTUHHBIE, BBIYUTAHUS, BHEIPEHU.
10. Tlouemy m kak pactyt Kpuctauibl. C Kakoil CKOPOCTBIO POCTA IPaHU MOKPHIBAIOT KPUCTAJLIL
Tema 12. Xumuueckue c80UCMEa MUHEPALOB.
11. Kak npoBOAsTCS XMMUYECKUE aHATIU3bIL.
12. Tlepecuer maHHBIX XUMUYECKHX aHAIM30B IS CYJIb(PHUIOB U KUCIOPOAHBIX COSTUHEHHH.
13. Uro Takoe TBepAbIE pACTBOPHI?
14. Kakwue TuIbl BOAbI HAXOAATCS B MUHEPAJIAX.
15. UYro o3Hauaer uncio Z?
16. Uro Takoe MeTaMUKTHbIE MUHEpAJIbI?

Cedvmoii modynb « Du3uueckue ceoicmed MUHEPAIL08)

Tema 13. Onmuyeckue c8oHCMEA MUHEPAIOS.
17. Kakue riaBHbIE ONTHYECKUE CBOHCTBA MUHEPAJIOB?
18. Ot yero 3aBUCHT OJIeCK MUHEPAIOB?
19. Uro takoe xpomodopsi?
20. Kakoii TuI OKpacKu MUHEPAJIOB SIBJISIETCS] HAMOOJIee yCTOHYNBBIM?
21. Yro Takoe MIeOXpOU3M U B KAKMX MUHEpaJaxX OH MPOSBIAECTCS?
22. Y Kakux MUHEPAJIOB HAOJIFOAeTCs ABYPEIOMIICHHE?

Tema 14. Quszuxo-mexanuueckue c60UCM6aA MUHEPAIOB.
23. Yem obOycnoBieHa TBepAOCTb MUHepanoB? Kak MakpOCKOITUYECKH ONPeneNsiTh TBEPAOCTh?
24. Kaxk mpoxoaut crnaiiHOCTb B KPUCTAJJIaX MUHEPAJIOB LIETIOYEUHON U CJIOUCTON CTPYKTYpbI?
25. CKOJBKO IUIOCKOCTEH CIAaifHOCTH € OJJTHAKOBBIM COBEPIIEHCTBOM MOXKET OBbITh B KPHUCTAJLIAX
KyOU4eCcKOH CUHTOHUM?
26. Yem OTHENbHOCTb OTINYAETCA OT CHIAHHOCTU U U3JI0Ma?
27. KakoBbl rMaBHbIE TUIIBI MATHUTHBIX CTPYKTYP MUHEPaJOB?
28. Uto Takoe Mbe303JICKTPUUECTBO U B KAKWE MUHEPAJIBI SIBJISIFOTCS TTbE303JIEKTPUKAMU?
29. Yem 00yCIOBIICHO JIOMHHECLIEHTHOE CBEYEHHE MUHEPAJIOB?

Bocvmoiit modye «Mopdhonozuueckue ocobennocmu munepanos»
Tema 15. Mopghonocus munepanos.
30. UYro noHumaercsi moa Mopdosiorueii MUHepaIoB?
31. Kaxkoe oTnndme Mexay rabuTycoM B OOJIMKOM MPUPOIHBIX KPUCTAIIIOB?



32.

33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
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Kaxue OpIBaIOT THITBI IITPHUXOBKH HA MOBEPXHOCTH MHUHEPAIBbHBIX HHANBHUAOB U HA TUIOCKOCTSIX
cnaiiHocTu?

Kaxkue Tune! MuHepajIbHBIX arperaToB BCTpEYaroTCsl B pupoae?

Kaxoii 061k HHAMBHIA B 3€PHUCTHIX, IYYHCTBIX M JJUCTOBATHIX arperarax?’

Uro Takoe popma MUHEPALHOTO Tena?

Kaxk obpa3yroTcs mapaiienbHO-IIeCTOBAThIC arperarThbl?

JUisl KakuX yCclIoBHiA 00pa30BaHUsI MUHEPAJIOB XapaKTEPHBI Takhe (POPMbI MUHEPAIbHBIX TEJ KaK
KOHKPELMH U OOJIUTHI?

Kak pactyTt npy3el. Uem cekpenuu OTINYAOTCA OT KOHKPELHH.

Uro Takoe nceBnomMopdo3sl, mapamMmopdossl U T. 1.

KaxoBbl popMBI MUHEPATBHBIX TEI.

UYro Takoe NONKONOKPUCTAIIIBI U METACOMBI?

VYkaxkuTe xapakTep CpacTaHUsl HHAUBUIOB B CEKPELMSIX U KOHKPELUsIX?

Hesamutit mo0y1e: «Memoost ucc1e006anus MUHEPAIL06»
Tema 16 Munepanozuveckue memoos! uccieOO8AHUS MUHEPAIOS.

43.
44.

45.
46.
47.
48.

Kaxkue ectb MeTOnIbI N3yUEHUSI MUHEPAJIOB?

Kakue xapakTepuCTUKU MUHEpasia MOJy4aroT C MOMOLIBI0 METONOB. MUHEPAJIOTHYECKHI,
XUMHYECKUH, CIEKTPaIbHbIA, MUHeparpa@IeCcKui, peHTreHorpaQuIecKuii, TePMHUUECKHUH,
MHUKPO30HJOBBII.

ITo xakuM npu3HaKaM MPOBOAUTCS MOJIEBAst UATHOCTHKA MUHEPaOB?

IIpu uccnenoBaHNM KaKMX MHUHEPAJIOB HEOOXOAUMO NMPOBOIUTD TEPMHUUYECKHHA aHAIN3?

UYro Takoe cenapanysi MUHEPAJIOB IPU MUHEPAJIOTHYECKUX UCCIIEN0BaAHUIX?

Kaxue mapaMeTpbl MoMy4aroT NpH TePMOOAPOre€OXUMHUIECKUX UCCIEAOBAHUSIX MUHEPAJIOB?

Jecamptit mooyie «Cucmemamuxa munepainos: Cuiukamsl, KUC/10pOOHbLE COCOUHECHUS, 2A/I0UO0bL»
Tema 17. Cunuxameo.

49.

50.
51.

52.
53.
54.

55.
56.
57.

58.

59.

60.
61.
62.

63.
64.
65.
66.
67.

Kaxoli mpyuHIHIT JIEKUT B OCHOBE COBPEMEHHOH KPUCTAJUIOXUMHUYECKOH KilacCU(PUKALIUU
CHJIUKATOB?

Kakoe 3HaueHne KpeMHUsI U aJIFOMUHUS B CTPYKTYpe CUIINKATOB?

Ha yem ocHoBaHO pa3nenenue MuHepanos?. Kakol NpUHLUI JIEKUT B OCHOBE COBPEMEHHOMN
KPHUCTAJUIOX UMHUYECKON KIIaCCU(UKALIUN CUITMKATOB?

Kakoe 3HaueHne KpeMHUsI U aJIFOMUHUS B CTPYKTYp€ CUIINKATOB?

Ha yem ocHOBaHO feneHne MUHEPAIOB Ha MOAKIIACCHI B KJ1acCe CUIMKATOB?

VYKakuTe OCHOBHbIE MOTUBBI KPUCTAIIMUECKUX CTPYKTYP MUHEPAJIOB KJlacCa CUJIMKATOB
MUHEPAJIOB?

KaxoBa no3uuus amOMUHUS B CUJIMKATaX U MX TJIaBHbIE KPUCTAIUIOTpadmuecKie 0COOEHHOCTH.

KakoBbI rnaBHble TUITBI KPEMHEKHUCIOPOAHBIX IPYIIUPOBOK B CTPYKTYpax CUJIMKATOB.

KakoBbI rnaBHble TUIIBI LIETIOYEYHBIX U JIGHTOUHBIX TPYNIIHPOBOK KPEMHEKHUCIOPOIHBIX TETPA3APOB
B CTPYKTypax CUJIUKATOB.

Kaxoe MecTo 3aHNUMArOT BOJUIACTOHHT, POIOHHUT U MUPOKCEHBI B KIACCU(PUKAIINH LETOYEUHBIX
CUJIMKATOB.

KaxoBbl OCHOBHBIE KPHCTANIOXUMHYECKHE U TeHETUIECKHE OCOOCHHOCTH IMUPOKCEHOB U
am(puOOJIOB.

KaxoBo cTpoeHme jarucTa KpeMHEKHUCIOPOIHBIX TETPA3APOB U KaK BHIBOAUTCS €ro GpopmyJia.

KaxoBbl CTpyKTYpEL, COCTaB, (hOpMyJIa MUHEPAJIOB MOIKIIACCA CIOUCTBIX CHIIMKATOB.

Kak cTpykTypa 1 cocTaB CKa3bIBalOTCS HA MOP(OJIOTHH KPUCTAIUIOB H CBOMCTBAX CIIOMCTBIX
CHUJIMKATOB U aTIOMOCUJIMKATOB.

Uem onpenensercs 3apsj Kapkaca.

ITo xakoMy (pU3HHUECKOMY CBOMCTBY MOKHO OTJIMYUTh MUPOKCEH OT ampudona?

CKOJIBKO rpasiycoB CMEXKHBIE YTIJIbl CHAITHOCTH Y MUPOKCEHOB?

Kaxo#i npuHIHIT MOJIOKEH B OCHOBY KJIACCU(UKALINH CIOUCTBIX CHIIMKATOB?

UeM OTIIMHAIOTCS TTO CTPOSHHIO U CBOWCTBAM MUHEPAJIbI IPYIITBI TaJbKa — MTUPOPHIUINTA, CITFO U
XJIOPUTOB?
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68. Kakoe 3HaueHHe MMeeT TEPMUYECKHI aHAJIN3 B ONIPEAEICHUN MUHEPAJIOB MOAKJIACCA CIOUCTBIX
CUJIMKATOB?

69. IloueMy BEpMUKYJIUT NPU HarpeBaHUH BCIyUUBAeTCs 7

70. Hazoswure nonumopdHbie MOAU(UKAIINHA KPEMHE3EMa.

71. Ha3oBute pa3sHOBUIHOCTH HU3KOTEMIIEPATYPHOTO KBapLa.

72. Ha3oBuTe 3aKOHBI JIBOMTHUKOBAHUS KBapLa.

73. Kaxue MuHepasbl BXOAST B IPYIIY MOJEBbIX LINATOB?

74. Uem oObsicHsIeTCS HU3KUH yIETbHBIN BEC KAPKACHBIX CHIIUNKATOB?

75. Ilo xakuM NpU3HAKaM OTJIMYAOT MJIATHOKJIAa3bl OT KaJUEBbIX MOJIEBbIX IINATOB?

76. Uto Takoe MepTUTHI U KaK OHU 00pa3yroTcs?

77. B 4eM 0COOEHHOCTH KOHCTHTYLIUU IIEOJTUTOB?

78. Uro Takoe mopomooOpasyromue MuHepaibl? Kakue MuHepaibl U3 KJjlacca CHIIMKATOB OTHOCSATCS K
nopon0o0pa3yoIuM MUHEpaiam?

79. Kakue MHHEpasbl KJacca CHIIMKATOB UCTIOJIB3YIOTCS B MPOMBILUIEHHOCTH OJarofapsi CBOUM
(bu3NIECKNM CBOWCTBAM (3JIEKTPOU3OIISLIUOHHBIM, TETUIOM30JISILIHOHHBIM, ITbE€303JIEKTPUIECKIM U
T. 1.)?

Tema 18. Conu Kuciopoousix Kucaom, 2anouosi.

80. Kaxkoiif mpUHIHI JIEKUT B OCHOBE COBPEMEHHOH KPUCTAJUIOXUMUYECKOH Kiaccupukauun coneit
KHCJIOPOJHBIX KUCIIOT, TaJIONI0B?

81. KakoBbI IpuMepbl KOMIUJIEKCHBIX aHUOHOB U KPUCTAJUIMYECKUX CTPYKTYP MUHEPAJIOB — COJICH
KHCJIOPOJHBIX KUCIOT?

82. B 4em cXOnCTBO CHIIMKATOB U OOpaTOB?

83. Yo Takoe MHHEpaJbl — KHCIIbIE, HOPMAJIbHBIE, OCHOBHBIE, BOJHBIE H OE3BOIHBIC COJIH?

84. Kaxkue nzomopdHbIe mpuMecH XapakTepHbI JIs anaTuTa’?

85. UYro takoe GpochopuTs! 1 UX TeHE3NC U 3HaUEHHE?

86. Kakue u3 apceHaTOB SIBISIFOTCS TOMCKOBBIMU MTPU3HAKAMHU HAa KOOAJIBTOBBIC 1 HUKEJIEBBIE PYIbI?

87. Kaxkue snemeHTh! 1OOBIBAIOT U3 MOHALIUTA?

88. Uewm oTnuuaroTcsi KapOOHATHI TPUTOHAIBHON M POMOMUYECKON CHHIOHUU?

89. KakoBa pacTBOPUMOCTB B COJITHOHM KHCJIOTE Pa3IMIHbIX KapOOHATOB?

90. Kakue xapOoHaTBI 00Pa3yrOTCs B 30HE OKUCIICHUS CYJIb(UAHBIX MECTOPOIKICHHIH?

91. Kakue xapOOHBI HCIIOIB3YIOTCS B METAJUTYPTUN M LIEMEHTHOM MTPOMBILIIIEHHOCTH?

92. KakoBbI B3aUMOOTHOIIEHUS THIICA U aHTUAPUTA?

93. I'me mpumensieTcst GapuT U IOYeMy?

94. B xakux yCcIOBHAX B IpHpoe 00pa3yercst ayHUT U SIPO3UT?

95. Kakoe oTimune MexXay XJopuTaMu u GpTopuraMu?

96. Kakue oTin4ms B CTPYKTypax ranuta u gioopura?

97. Kax npoxoauT CnaiHOCTb y rajuta u ¢uroopura’?

98. IIpoMblIlIEHHOE 3HAYEHHE MHUHEPAJIOB KJlacca XJIOpHIoB U Gropumos?

Oounnaoyamutit mooyv «I enesuc munepanos»
Tema 19. J[uacpammsr pazoswix pasrosectii.
99. Musepanoruueckoe mpasuio ¢a3 ' nbdca u OCHOBHBIE TOHIATHS (TEPMHHBI)?
100.TToka3aTh Ha OTHOKOMITOHETHOM Auarpamme (Ha30BOro paBHOBECHS KBapLa MOJIST yCTOHYHBOCTH
pa3HbIX MOTUMOpP(HBIX MoauduKamii kKBapia?
101.Yto Takoe TOUKH 3BTEKTUKH U NMEPETEKTUKU?
102.Kaxk otobpaxkaroTcsi JTaHHBIE XUMHUECKOTO COCTABa HA TPEXKOMITIOHETHBIX JUarpaMmmax?
103. JlaiiTe onpeneneHue CiIeayOIUM TEPMUHAM: [IapareHeTHYECKNe MUHEPAJIbHbIE ACCOLIMALINHY,
re’epanuy MUHEpaJoB, CTauu, dTallbL

Tema 20. Snooeennvie npoyeccolr MUHEPANOOOPAZ0BANUAL.
104.11pu kakux PU3NKO-XUMHUYECKUX YCIOBHUAX MPOTEKAIOT SHJOTCHHBIE MTPOLIECCHI
MUHepasnoobpa3zoBaHms?
105.TIpuBenuTe riaaBHbIE MUHEPAJIbl KUCIIBIX, OCHOBHBIX , YIBTPAOCHOBHBIX U LIEJIOYHBIX TOPHBIX MTOPOI.



©® CBI'Y «Paboyas mporpamMMa HaPaBICHHS (CTICHHATEHOCTH)»
106.B acconmanuu ¢ KakMMH MUHEpaJlaMy BCTPEYaeTCsl aiMa3 B KOPEHHbBIX MECTOPOXKIEHUAX ?
107.1 naBHBIE MUHEpAJIBbHBIE ACCOLUALIUN TErMATUTOB.
108.Kak 00pa3yroTcsi B MPUPOLIE SKUIIbI 3aTIOTHEHHUS, JKHUIJIbI METACOMATUYECKHE U SKUJIBI
NEePEeKPUCTAIIIN3ALUN U UX OCHOBHBIE JKUJIbHbIE MUHEPAJIbI?
109.Kakue npoMBILIIEHHO LIEHHbIE MUHEPAJIbI CBSI3aHbl C THAPOTEPMaIbHBIMU MECTOPOXKIEHUAMU?
110.TTo xakuM MpU3HAKAM yCTAHABIUBAETCS TOCIENOBATEIBHOCTD O0PAa30BaAHUS KUIBHBIX U PYIHBIX
MUHEPAJIOB B pyaax”?
111.Kak 0Opa3yroTcsi MUHEpaJIbl CKAPHOB U UX TJIaBHEHIINE MUHEPAJIbHbIE aCCOLIALIU?
112. MuHepanbHbIe aCCOLMALIUU SKCTATSIIUOHHBIX MECTOPOXKICHUM.
113 . TTpumepsr 0O6pa3oBaHUs MHHEPAJIOB U3 KOJUIOUIHBIX PACTBOPOB.

Tema 2 1. Dx302ennsie npoyeccst MUHEPATOOOPAZ06AHUSL.

114. OxapaktepusyiiTe QU3NKO-X UMUYECKHE YCIOBHS, B KOTOPBIX (POPMHUPYIOTCS MUHEPAITBI KOPBI
BbIBETPUBaHUsA?

115.Kakue Tunsl MUHepajibHbIX arperaToB BOSHUKAIOT B KOpax BbIBETPUBAHUA?

116.IIpuBeauTe MUHEpAJIbHBIE ACCOLMALMH CTPATU(OPMHBIX MECTOPOKISCHUH.

117 KakoBbI TiIaBHBIE MUHEPAJIbI XEMOT'€HHBIX OCaI0YHbIX 00pa3OBaHMNA?

118.Kakue MuHEpassl 00pa3yroTCsl B POCCBHITHBIX MECTOPOKIECHHUSX ?

119.I'naBHBIE MUHEPAJBI 30H OKUCIEHHS CYIb(PHUIHBIX MECTOPOKIESHHH.

120.I'naBHBIE MUHEPAJBI 30H BTOPUYHOTO CYJIB(GUAHOTO 000TaIeHHs.

121.Kaxue muHepabl 30HbI OKUCJICHHS] UCIIOJIB3YIOTCA B KAYECTBE MOMCKOBOIO MPU3HAKA AJI1 OTKPBITUS
PYAHBIX TeJ Ha r1yOuHe?

Tema 22. Memamopgpuueckue npoyeccol Muneparooopazosanusl.
122. Oxapaxrepusyiite pU3NKO-XMUYECKHE YCIOBHUS, B KOTOPBIX MPE0OpPa3yroTCss MUHEPAIIbI IIPH
MeTtaMopusme.
123.B 4eM BbIpakaeTcs 3aBHCUMOCTb MHHEPAJIBHOTO METAaMOP(PHUECKUX MOPOJ OT COCTaBa NCXOIHBIX
NOPOJ, MOABEPTIINXCS MeTaMophuzmy?
124 Tlepeuncnure panuu peruioHAIBHOrO MeTaMopdr3Ma U UX MUHEPaJIbHbIE ACCOLIUALINH.
125.Kakue acconnanuy XapakTepHbl ISt 30H KOHTAKTOBOTO MeTamopduzma?

Jeenaoyamotit Modyis: « Pazeumus MUHEPALbHO20 MUPA HA 3eM/len

Tema 23. Munepansi 6 3¢ MHOI KOpe U MUHEPANOSUHECKUE FHOXU.
126.Kakue sTamns! BeIAENAIOTCS B pa3BUTUU 3eMITN?
127. CxonbKO MUHEPAJIOB PUCYTCTBOBAJIO B METEOPUTHBIHN 3Tall pa3BUTUS 3eMIIn?
128.Kakue MuHepasbl yCTAaHOBJIEHBI B JKEJIE3HBIX METEOpUTax?
129. KakuMu OCHOBHBIMH KJIaCCAMH MHUHEPAJIOB MPENCTABJICH COCTAB 36MHOM KOPbI?
130.Kakue snemeHTh HanboJjIee pacnpoCcTpaHeHbl B 36MHOH Kope?
131.KakoBbl MUHEpAJIOTHYECKUE SIIOXU U IPOBUHIMU Ha 3eMJIe.

Tpunaouamoiit mooyis: «Ilpuriadnas munepanozusy
Tema 24. Ipuknaounas munepanousi.
132.KaxoBbI LieJIM ¥ METOJbI MUHEPAJIOTMYECKUX UCCAEAOBAHUI TP I€OJIOrHYECKON ChEMKHU U TOUCKAX
MECTOPOXKACHUNA?
133. KakoBbI LIeJIi ¥ METOMIbI MUHEPAJIIOTMUYECKUX UCCIEAOBAHUHN NP Pa3BEAKE MECTOPOXKIACHUN?
134. KakoBbI LIeJTH 1 METOIbI MUHEPAJIOTHIECKUX UCCIIEAOBAHUN MpH pa3paboTKe TEXHOJIOTHH
o0oraieHust MUHEPAJIbHOTO ChIPbs?
135.KakoBbl MUHEpAJIOTHYECKHE METOABI TOMCKA MECTOPOXKIEHU?
136.Yto n3yuaeT TexHOJIOru4yeckass MUHepajorus?

7. YuebHO-MeToaH4YeCcKoe 1 HH(PopMannoHHOe o0ecnievyeHue fucuumiananl C1.6.27
Kpucraniorpadgus u MmuHepaiorus.
OcHoBHas quTepaTypa:
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Cgoboano
2013 Igor Pavlov 7-Zip, apxuBaTop PACTIPOCTPAHACMOC -
(OecmmaTHOS) POTPAMMHOC
oOecrieucHIe
Cgoboano
2013 Google Google Chrome, pacmpocTpaHsIeMOe )
HHTCPHET-0pay3ep (bectaTHOE) POTPAMMHOE
oOecreycHIe
Kopnopanus
2012 qunopaunﬂ Microsoft Windows, Kopriopamms Microsoft Microsoft, Homep
Microsoft ONCPALMOHHAS CHCTEMA JHICH3HA
61343227
Kopnopanus
2012 qunopaum Microsoft Office, naKeT Kopriopamms Microsoft Microsoft, HoMep
Microsoft O(DHCHBIX TPHIIOKCHIH JMLCH3UH
61703990
2013 YHLT CBI'Y | Peiirunr Cryaenra CBI'Y | Paspaborka YHLIUT CBI'Y | -
2013 | VHOUT CBry | Deliraur CTyacuta - PaspaGotka YHLIUT CBT'Y | -

BCO-TIPIIIOKCHHC




©® CBI'Y «Paboyas mporpamMMa HaPaBICHHS (CTICHHATEHOCTH)»
8. MarepuanbHo-TexHH4ecKoe o0ecneyeHue aucuunanubl C1.6.27 Kpucraanorpapus n
MHHepAaJIOorusl.

OOpasoBarenbHasi OpraHu3alusi, peanusyrmas o0pa3oBaTENbHYI0 MPOTrpaMMy TOATOTOBKU
CHEeLMAMCTOB, PACIoJiaraeT MaTepHaAIbHO-TEXHUYECKOH 0a3oi, obecreunBaroieil MpOBENCHUE 3aHSATHUI
JEKIIMOHHOTO M CEMHUHAPCKOrO THIA, TEKYLIEro KOHTPOJS M NPOMEXYTOYHOM AaTTeCTalud, a TaKkKe
NOMEINEeHUSIMH Il caMmocTosiTenbHOH — padotel. CrnenuanbHble  TOMEIIEHHsS]  YKOMIUIEKTOBAHBI
CHEeLUATM3UPOBAHHON MeOENbI0 U TEXHUYECKHMHU CPEeNCcTBAMH O0y4UeHHs. MaTepuanbHO-TeXHHUYeCcKast 0a3a
COOTBETCTBYET A€MCTBYIOLIUM CAHUTAPHBIM U IPOTUBOINOXKAPHBIM NPaBUiIaM U HOPMaM.

KommeroTepuele 3ambl (5201, 5204) ocHameHbl KOMITBIOTEPHOH TEXHHUKOM W BO3MOXKHOCTBIO
nofkiroueHust Kk cetu «MHTepHeT» M o0ecmeueHWEM JAOCTyNa B 3JIEKTPOHHYIO HH(PpOPMALMOHHO-
00pa30BaTENBHYIO Cpey OpTaHU3aLNN.

JlekunonHble, Ja0opaTopHble U NpakTH4YecKHe 3aHATHS (6221) — Aynurtopus IJs NpOBEAEHUS
WHIMBUAYAIbHBIX W TPYINIOBBIX 3aHATHH, OCHalIeHHWe: roHuoMerpoMm Pemoposa, HArJAAHBIE TOCOOHS:
KOJUIEKLIMs MHUHEpaJoB M TOPHBIX MOPOJ, HAIVIAAHBIM MaTepuan, MOJENU KPUCTAJUINYECKHUX PELIETOK,
r700yC reoIorHUuecKyii, yaeOHbIe TIaKaThI.

Taxke HCHONB3YETCS] BO3MOXKHOCTh HM3YYEHUS KPUCTAJUIOTPAPUUECKUX M MHUHEPAJOrHYECKHX
KOJUIEKLIMH B 3Kcro3uuuu mMyses ecrectseHHbIXx Hayk CBKHUUM JIBO PAH.















©® CBI'Y «Paboyas mporpamMMa HaPaBICHHS (CTICHHATEHOCTH)»
IIpunoxenne 3
JlucT u3MeHeHH U aomoJiHeHun Ha 20 /20 y4eOHblIil roa

B pabouyro mporpaMMy yu4eOHOH TUCLUILTHHBI

(KOO, HaUMeHOBAHUE OUCYUNIUHDI)

Hanpaenenus moaroToBku (CrenuagsbHOCTH)

(Ingp v HazBaHHE HaNpaBICHUS NOATOTOBKH (CIICLUATBEHOCTH)

IMpodune noAroToBKH (CHCLUATH3ALINS)

1. B pabouyro nporpamMmy yueOHON NUCHUTIIMHBI BHOCATCS CISTYIOIINE U3MEHEHUS:

2. B pabouyro nporpammy yueOHON AUCHUILTUHBI BHOCSITCS CISIYIOLINE TOTIOTHEHMS:

Astop(s1): @ H.0., cTeneHb, 3BaHUE, JOJDKHOCTD (ITOJHOCTBIO), TOAMMKCH, AaTa

Pabouast mporpamma yueOHOH TUCHHUITIIMHBI MEPECMOTPEeHa U onoOpeHa Ha 3aceaHnu Kadeapsl

(Ykazath Kakoii), nata, HOMep MPOTOKOJIa 3aceqaHus Kadeapol.

3asenyrounuii(as) kadenpoii (ykazars kakoii): @.1.0., cTenenpb, 3BaHue, MOAMNNUCH 1aTa



