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1. Ienun ocBoeHHs1 y4eOHOI JHCHHUIIMHBI

HensiMu OCBOSHMST AUCLUTUINHBI SIBIISIFOTCSL.

Kpucramnorpadus — yactb neppasi:

e cdopMupOBaTh MpEACTaBeHUsT 00 OCHOBaX KpucTajuiorpaduu, CBS3H OCOOEHHOCTEH
KPHUCTAJLUTHYECKOTO CTPOSHHUS BEIIECTBA C OCOOCHHOCTSIMHU (PU3UUECKUX CBOWCTB,;

e cdopMupoBaTh MNPAaKTHYECKHE HABBIKA CTYAEHTa s padoThl € KpUCTAIAaMH U
IPAMOTHOTO OITMCAHUS UX BHEIIHEH (POPMBI U BHYTPEHHETO aTOMHOT'O CTPOSHHS,

® TI03HAKOMHTb C METOJAMH UCCIIEAOBAHUS KPUCTAIUINYECKOTO BEIECTBA.

Musnepanorust — 4acTb BTOpasi:

e cdopMupoBaTh mNpencTaBIEHUs] O MHHEPAIBHOM MHPE U €ro OCOOEHHOCTSIMHU

(KpUCTANTIOXMMUYECKUMH, (PH3UUECKUMH, SKOHOMHUYECKUMH U T. 11.);
® OCBOHTb NPAKTUYECKUE METOJIbI TUATHOCTUKY MHHEPAJIOB (TI0JIEBBIE, JTa0OpATOPHBIE);
® TIOJYYUTh MPEACTABICHUE O FT€HETUYECKHUX MPOLIECCAaX KPUCTAIH3AMA MUHEPAJIOB.
3apavyamMu u3y4eHUs TUCLMIUIMHBI SIBJISIETCS: 3HAKOMCTBO C KPHCTAJUTMUECKUMH BEIECTBAMH,

UX CBOHCTBAMH, KPUCTAJUTMYECKOW  pEIIETKOH, cuMMeTpueii U  QopMamMu  KPHCTAaJUIOB,
KPUCTAUIOXUMHYECKUMH  OCOOEGHHOCTSIMH ~ KPHUCTAUTMYECKUX  TeJ,  JETaJbHBIM  H3yYEeHUEM
OTIPENEIEHHOr0 KOJINYECTBA MHMHEPAJIOB W NPHEMaMH HMX ITHATHOCTHUKH, PACCMATPUBAIOTCS OCHOBBI
FeHETUYECKOM, MPUKJIAJHON U TOMCKOBOM MUHEPAJIOTHH.

o npoxoxkaenus: kypca «Kpucrammorpadus 1 MUHEPAJIOTUS» CTYACHTHI JOJDKHBI ITOJIHOCTBHIO
OCBOUTb MaTepHaj Mo KypcaMm (pU3NKH, XUMHH, YACTUYHO — 00miei reonorun. M3 pa3nenos 3Tux Hayk
IVCLUTUIMHA 3aMMCTBYET OCHOBHBIE MPEACTABICHHSI O BHYTPEHHEM aTOMAapHOM CTPOCHHH MUHEPAJIOB,
3aKOHaX pOCTa W  OrPaHEHUS  KPUCTAJUIOB, XHUMHUYECKHX PEAKUUsIX, BO3MOXHBIX IPHU
MHHEPaNooOpa30BaHUY, HA 3aKOHAX 3THUX HAyK OCHOBBIBAIOTCS OCHOBHBIE METOIBI HMCCIEIOBAHUS
COCTaBa U CBOWMCTBA MHHEPAJIOB.

2. Mecto yueOHol aucuuniaudbl B cTpykType OOII cnenuanurera

JlucuuruinHa OTHOCHTCS K 0a30BOH 4acTh y4eOHOro ruiaHa. YpPOBEeHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIIUI OCBOEHHBIX MpPHU HW3YyUYEHHUU JAaHHONW [AMCLUIIMHBI JO/DKEH COOTBETCTBOBATH
tpedosanusim @PI'OC BO.

IlepBass yacTh 3TOH AMCUMIUIMHBI, KpUCTAJUIOrpadus, paccunTaHa Ha CTYAEHTOB MIIAIIINX
KyPCOB U HE MpeArnojaraeT 3HaHWUMN, BBIXOISIIMX 32 PaMKU IIKOJBHON NporpammMbl. Btopas dacts,
MHHEPAJIOTHS, HETOCPENCTBEHHO CBsi3aHAa C KpUCTautorpaduei, a Takke C JIUCHUTLUTHHAMU
MaTEeMaTHYECKOTO M €CTECTBEHHOro 1ukia («O0mas reonorusy, « XuMusy, «Pusnka») u onupaercs: Ha
OCBOEHHBIE MTPU U3YUEHUH JAHHBIX TUCLUIUINH 3HaHUS U YMEHUS.

OcBoeHHe IUCLUIUIMHBI HEOOXOIUMO [JIsl TIOCIEAYIOIIEr0 OCBOEHHUS MHOTHX CIEIHabHBIX
OUCLUMIUINH, Takux Kak: «Ilerporpadus», «JlabopaTopHble METOIBI N3yUEHUs] MHHEPAJIBHOTO CBHIPHSI»,
«OCHOBBI YU€HHsI O TIOJIE3HBIX HCKOMAEMBIX» U JIp.

3. Komnerenuuu obyuaromerocsi, (popmupyembie B pe3yabTaTe 0CBOCHHSA
aucounannbl C1.6.27 Kpucraniorpadgus 1 MuHepaiaorus
B pesynsmame oceoenusn oucyuniunst cmyoeHm OOJNNHCEeH:
Suame:
® OCHOBHBIE 3aKOHbI BHYTPEHHEIO CTPOE€HMsI KPUCTANJIOB, INIABHEWIINE TUIbl KPUCTAIIMUYECKUX
CTPYKTYP U UX CBSI3b C XMMUYECKUM COCTABOM BEILIECTB M KPUCTAIIOXUMUYECKHE OCOOEHHOCTH
UX 3JIEMEHTOB,
e (pusmueckue CBONHCTBAa KPUCTAJUIOB U UX 3aBUCUMOCTb OT BHYTPEHHEH CTPYKTYPbI BELIECTBA,;
® TJaBHEWIINE OCOOEHHOCTH pPOCTa KPHUCTAUIOB B JIAOOPATOPHBIX, 3aBOICKUX U TMPHUPOIHBIX
YCIOBHAX
® OCHOBHBIE CBEIECHUS O XHMHUYECKOM COCTaBe, CTPYKType, Gopmax BbIAECNCHHS, (PUIUIECKHUX
CBOMCTBAx, N'€HE3UCE U MPAKTUYECKOM MPUMEHEHNH MUHEPAJIOB Pa3INYHBIX TUIIOB U KJ1aCCOB;



© CBI'Y «Paboyas mporpaMMa HaPaBICHHS (CTICHHATEHOCTH )»

¢ MAParcHECTUYCCKHUE aCCOLMallui MUHEPAJIOB U CBA3b UX C IMPOoLeCCaMin MI/IHepaHOO6paSOBaHI/I$I.

Ymemu:
e pemaTh KpUcCTAUIOrpaduIecKue 3a1auu Ha ceTke Bymbda;
® OmpenessATh NPOCThie (OPMBI KPHCTAIIIOB HA MOZIETISIX U PEANIbHBIX KPUCTAJIOB MUHEPAJIOB;
® BBIBOAWUTH (POPMYITy CHMMETPUHU U U300pakaTh cTepeorpaduyecKie MpoeKuu MPOoCThIX GopM;
® BU3YANBHO AMACHOCTHPOBATh MO (MU3MYECKUM H XUMHYECKHM CBOHCTBaM Hambosee

pacripocTpaHeHHble MUHepabl (0kojo 150 mT.);
® 10 KPHUCTALIOMOP(OJOTHUECKUM OCOOCHHOCTSIM W MHHEPAIbHBIM aCCOLMALMAM yMETh
OIIpEeNeNsiTh TeHEe31C MIHEPAJIOB.

Braoems:

— MeTOJAaMM ONHCAHUs M TOJIEBONW AMArHOCTHKU HanOojee pachpOCTPAHEHHBIX M MPAKTHYECKH
LIEHHBIX MHUHEPAJIOB, BBICKA3bIBATH OOOCHOBAHHBIE CYXIEHHUS 00 YCIOBMSAX MX OOpa3oBaHUS U
NPAaKTUYECKOH LEHHOCTH H HEOOXOAMMOCTH LEJEBOrO HCCIENOBAaHUS MHHEPAJIOB C
NPUMEHEHUEM COBPEMEHHBIX JJAOOPAaTOPHBIX METOIOB.

— HaBpikamu caMOCTOATENBEHON PadOTHI

Huctumuaa C1.65.27 «Kpucraymorpapuss U1 MUHEpaIOTHS» CHOCOOCTBYeT (POpMHUPOBAHUIO
ciaenyromux kKommereHuuii, npenycmorpeHHeix @OI'OC BO no cneumanbhoctu  «IlpuximanHas
T€OJIOTUSY:

a) oomekyJabTypHbie komnereHunu (OK)

OK-1 — ciocoGHOCTB K aOCTPAKTHOMY MBILUICHHUIO, aHAIU3Y, CHHTE3Y,

OK-7 — CriocoOHOCTB K CaMOOPraHU3auN U CaMOOOPa30BAHMUIO;

0) oomenpodeccuonanbubie komnereHunu (OIIK)

OIIK-5 — criocoOHOCTh OpPraHU30BBIBATH CBOW TPYHA, CAMOCTOSITEIIBHO OLICHHWBATH PE3YJIbTAThI
CBOCH JESTeNIbHOCTH, BJIAJICHUEM HABBIKAMU CaMOCTOSATEJIbHONM paboThl, B TOM uucie B cdepe
MPOBEACHMS] HAYYHBIX UCCJICIOBAHUM,

OIIK—6 — roToBHOCTBIO IIPOBOAMUTH CAMOCTOSITENIBPHO MJIM B COCTaBe IPYMIbI HAYYHBINH MOUCK,
peanu3ysi CrelralibHbIe CPENCTBA U METOABI MOJyUYE€HUsT HOBOTO 3HAHUS,

4. CTpykTypa u coaep:kaHue y4eOHOH TUCHHMILUIMHBI, BKIKYas 00beM KOHTAKTHOM
padoThI

OO01ast TpyA0EMKOCTh TUCHUTLIMHBI COCTAaBJIsIET 13 3aueTHBIX equHUIbl, 468 Haca.
Koumaxmuas paboma npu npoeedenuu yueOuwix 3ausmuii no OUCYUNIUHAM (MOOYIAM)

sKIOuaem 6 Cce0sl 3aHAMUS JeKYUOHHO20 MUNA, CEMUHAPCKO20 Muna  (NPaKmuyeckue 3aHsAmis,
Jnabopamoprvie pabomet), NpU HAAUYUY 6 YYeOHOM NIAHE - KOHCYIbmAayuu U npuem KOHMPOIbHLIX
pabdom, pacuemuo-zpaguueckux pabom, pykosoOCmME0, KOHCYIbMAyUuU U 3atuma Kypcossix padomoi
(npoexmos), kKoucyrsmayuu peghepamos u op.

Obvem (8 uvacax) KOHMAKMHOI pabomul 3auHAMUil JEKYUOHHO20 MUNA, CEMUHAPCKO20 MUNA
(npaxkmuveckue 3anamus, 1a00pamopHvie padomuvl) ONPeOeasemest pacuemom ayOumopHoi yueoHoil
HA2PY3KU NO OAHHOU Oucyuniune u cocmaesasem 180 yacos 05 ounoil u 46 yacos 0ns 3a04HOI hopm.

Konmaxmnas  paboma npu  npoeedenuu  NPOME’CYMOYHOI — ammecmayuu  GKII0YAen
UHOUBUOYATLHYIO COAYY IK3AMEHA U 3a4ema ¢ OYEHKO.

Obvem (8 yacax) 018 UHOUBUOYANLHOU COAYU IK3AMEHA ONPEOeNSAeMCsl HOPMAMU BPeMeHU Ol
pacuema oo6vema yueOHol HASPY3KU, GbINOIHACMOI NPOPeCcCOPCKO-NPenooasameibCKuM COCmasoM, U
cocmasnsiem 0,25 uac Ha 0OHO20 0OYUAIOUE2OCH.
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TemaTnueckuii nian gucuuniauebl «Kpucrannorpadus u MuHepaorus»

Ne HaumenoBaunue pasjeJia,
n/ TEMbI JUCIHAILIMHbI Coaep:xranne pasaesia, TeMbI
1 «Bseoenue, conuomempusn u
HpOeKyuU KPUCMas1ioe»
«Beeoenue» [NonsaTHE 0 KpPHUCTAIAX M KPUCTAIHICCKOM BemecTse. OCHOBHBIE CBOHCTBA
KPHCTAJUTHYECKOTO BCINCCTBA! OJHOPOJHOCTB, AQHM30TPOITHOCTb,
CIIOCOOHOCTh CAMOOTPAHATHCA. [IOHSATHE O MPOCTPAHCTBCHHOH pEIIETKE
KPHCTAIUIOB M WX pOIb B IPUPOAC, HAyKe M TexHHKE. [Iporeccsl
pacTBOpPECHUSI W  KPHUCTAUIM3aOUH  BEIIECTB. METOIBI  BBHIPAIIHBAHUS
MOHOKPHCTAJUIOB. 3a1a4H KPHCTAIUIOTPAQHH U €€ CBSI3b C APYTUMH HAY KAMH.
Jramsl pa3BUTHA KpUCTALIOTpadum.
«I onuomempua u 3akoH nocrosHcTBa yrios (CteHo-JloMoHOCOBA). METOABI H3MEPEHHS YITIOB.
npoexkmupoganue kpucmannogy | T OHHOMETPBI OXHOKPYKHBIC, NBYKpPY>KHbIC W mpukmanHbie. Cdepuieckue
KoopamHAaThl TpaHci. Crepeorpadmucckue mnpoekumn. Cerka Bymbsda.
Pemenne kpucramorpaduueckux 3amad Ha ceTke Bymega. [paduxa
KPHCTAJUIOB.
2 «Cummempust Kpucmaniosey | INESMEHTHI CHMMETPHH M OIICPAIUMM CHMMETPHH, IUIOCKOCTH, OCH H IICHTP
HWHBEPCHHU, HHBHPCHOHHBIC OCH. [IOHATHE O BBIBOAC 3NICMCHTOB CHMMETPHH.
OCHOBHBIC TPH TEOpEMBI: 1. O JBYX IEPECEKAIOMIMX OCIX CHMMCETPHH, 2.
0 JBYX MEPECEKAIOIINXCS OCSIX CHMMETPHH;, 3. O IIEPECCUCHUH OCH HYECTHOTO
MOpAAKA € IUIOCKOCTBIO CHMMETpHH. EJWHWYHBIE HANMPaBICHHA. BBBOA
32 xmaccos cuMmmMerpun. COMOIYMHEHHE W H30MOP(U3M TPy CHMMETPHH.
CuHronnm w KaTeropud CHHTOHHH. (OOO03HAUCHHE TOYCYHBIX TIPYIIT
cumMerpuu 1o ['epmany, Moreny, Illen¢aucy.
3 «Dopmvt Kpucmaslios u
Kpucmanozpaguueckue
CUMBOTIBIY
«Dopmel KpUCManios» IIpocteie ¢Gopmbl KpHUCTALIOB W WX KoMOwHammm. OOIMEe M YacTHbIC
mpocThie (POPMBI KPHCTAIUIOB PA3IMIHBIX KIACCOB. CXEMATHUECKHH BBIBOJ
47 mpocteix (opm. Kpucrammieckuii MHOTOTPAHHHK KAaK COBOKYITHOCTH
mpocteix (GopMm. [lomstme raduryca. Pa3HoBmaHOCTH TPOCTHIX (opM.
PaBeHcTBo OJiinepa M1 BBINYKIBIX MHOTOTPAHHHKOB. JHAHTHOMOP(HBIC
(opmbl. ['ono3apuyeckie W TEMU3APHICCKAE KIACChl KpHCTamios. Dopmbl
PpeaIbHBIX KPUCTAJUIOB. JIBOMHHUKH, 3aKOHBI JBOMHUKOBAHU.
«Kpucmannoepaghuuecxue 3aKOH PaNMOHAIPHOCTH OTHOIICHHS NMAPAaMETPOB IPaHEH KpucTamia (3aKoH
CUMBOJIbLY larom). YcTaHOBKA KPHCTAIOB PA3IMYHBIX CHHIOHHH CHMBOJIBI IpaHci u
peoep. TeopeTHieCkn BO3MOKHBIC TPAaHH W peOpa. 3aKOH TMOSACOB (3aKOH
Betica). Tapamerpsr Betica n mnaexkcst Mumuiepa. [lorarne "eauHmdHAS
rpaHp” W ec BHIOOP B KPUCTALIAX PA3IHYHBIX CHHroHWH [ padmieckue
MCTOIBI OMPCACICHUA CHMBOJIOB TPaHCH W pebep kpucramia. M3MeHeHHE
YCTAHOBKH KPHCTAJLIA.
4 «Ocnoevt yuenus o
CIpYKmype Kpucmasiioey
«Ocnoebt yuenus o cmpykmype | IlomyueHHe W CBOMCTBA PSHTTCHOBCKUX NyueH. Jlupakuust peHTTCHOBCKUX
KpUCmasios » ayueii. BeBom (Qopmymsr Bymega-bperra. OcHOBHBIE TOHATHA U
CHCTEMATHYCCKHH XOJX PEHTTCHOCTPYKTYPHOTO AaHANIHM3a, MCETOJAWKA H
ammapatypa. OnpeaeacHue pa3Mepa U THIIA JICMCHTAPHOM TICHKH.
«Penmeenomempus [NonsTne o muHEpare. MUHEpAIbHBIC BHIBI M WHIUBHIBI, MHHCPAIHHBIC
KpUCmaios » accormanyu. OmnpeneicHNEe MHUHEPAJOTHH Kak Haykw. Hcropus paszsurmsa
HAYKH MHMHCPAJOTHS: OCHOBHBIC 3Tambl. [10J0KCHNE MHHEPAIOTHH B IIHKIIC
€CTECTBCHHO-UCTOPHYCCKIX HAYK M B3AMMOCBA3b €€ C JPYTHMH HAyKAMH.
3amaun COBPEeMCHHOM MuHEpanorun. CHCTEMATHKA MHHCPAIOB,
5 «Beseodenue 6 munepanozuio u

CUCIEMAMUKA MUHEPAI06)
«Beeoenue u cuememamuxa

Tlonsarue o MUHEPAJIC. MI/IHepaJ'II)HI)Ie BUAbI U HHAWBUOBI, MUHCPAJIbHBIC
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MUHEPANO8 »

«CamopoOHbie sneMmeHmbl,

cepHucmasle COeOUHEeHU »

«Oxucavl 4 2UOPOOKUCTIbL,
CUTUKAMBL (084 NOOKIIACCA) »

accormanmu. OnpeesicHue MUHEPAJIOTHH Kak HayKu. Mcropust pa3suTus
HAYKH MHHEPAJIOTH: OCHOBHBIC 3Tambl. [10/105KeHHE MUHEPATIOTHH B IIHKJIC
€CTECTBEHHO-HCTOPHICCKIX HAYK U B3aHMOCBSI3b €€ C IPYTHMH HAyKAMH.
3amaun COBPEMCHHOM MuHEpanorun. CHCTEMATHKA MHHCPAIOB,
[Mo3HAKOMHTECS ¢ OCHOBHBIMH MPHHIUIAMHA KJIACCH(HKALHA MHHCPAJIOB.
Kmaccupuranus E. K. JIazapenko. [Topaaok cOCTaBICHUSA KOHCTICKTA
CBOWCTB MHHEPAJIOB, TIPUMEP 3aOTHCHAS KOHCTICKTa. OCHOBHBIC yUcOHbBIC
TOCOOHS U CIIPABOYHUKH.

OCHOBBI COBpPEMEHHOI KIaccH(puKaImy MuHEPaIoB. O0IIAst XapaKTepUCTHKA
CaMOPOJHBIX 3ICMCHTOB H CCPHUCTBIX COCANHCHUI, KOHCTHTYLVS
MHHCPAJIOB, COCIHPHICCKIE MOP(HOTOTHUCCKHE OCOOCHHOCTH, (DH3HICCKHC
H XHMHYCCKHE CBOHMCTBA, OCHOBHBIC TCOJOTHUCCKUE YCIOBUS 00PA30BAHMUA,
MHHEPATbHBIC ACCOMHAIIMH, TPAKTHYCCKOE MPHMCHCHHE.

O01mas XapakTCPUCTHKA OKUCIIOB W THAPOOKUCIIOB, CHITHKATHI (IBa
MOAKIACCA). KOHCTHTYIHA MHHEPAJIOB, CIICIH(PHIECKHC MOP(OTOTHICCKHE
0COOCHHOCTH, (PH3HUYCCKHC M XHMHUCCKUC CBOMCTBA, OCHOBHBIC
TCOJIOTHYCCKAC YCIIOBHS 00PA30BAHIA, MHHCPAIBHBIC ACCOLUALH,
MPAKTHYCCKOC MPUMCHCHHE,

«Kpucmannuueckas
CIPYKmypa U XUMHUeCKUil
COCIAs MUHEPATI08»
«Kpucmannoxumus
MUHEPAN08»

«Xumudeckue ceoticmaa
MUHEPATIOB »

[NonsTue xpucrannoxumun. OOIIHE CBOHCTBA CTPOCHH
KPUCTAJUTOXUMHYCCKUX BEECTB. [ [PHHINI NIOTHEHIICH YITAKOBKH ATOMOB
Y HOHOB, KOOPAMHALMOHHOE YUCIO. TUIBI XUMHUYECKUX CBSI3eH. PaguycCel
HOHOB M QTOMOB B KpUCTaLIaX. XUMUYECCKHH COCTAB MUHEPAJIOB U
H30MOP(H3M; €TO THITH, THATOHAIBHBIC PAABI, TCHCTHUCCKHUC (DAKTOPHL
TMommmop(u3M, H30CTPYKTYPHOCTS.

XUMHYECKHH COCTAB MUHEPAJIOB. MPOCTBIC H ABOMHBIC COJH, TBEPABIC
PacTBOPBI, KOJUTOUABL. Pomb 1 THIBI BOABI B MUHCpAJIAX. XHUMHYICCKHUC
AQHAA3HI K UX HHTCPIPETANH (MCPECUCT JAHHBIX AHATH3A B (POPMYIIBI
MHHEPAJIOB - CYIb()HI0B M KHCIOPOJHBIX COeNMHCHMUI). PacueT uncna
MOJICKY I B 3JIEMEHTAPHOU suelKke. PATNOAKTUBHOCTh M METAMHUKTHBIC
MHHCPAJIBI. Tumst PAOHOAKTUBHOCTH, PAAUOAKTUBHBIC H30TOIBI, ICPHOT
MOJTypacmaaa, MPAaKTHIECKOE HCIOIb30BAHUE.

«@u3uueckue ceoiicmea
MUHREPAT08)»
«Onmuyeckue ceoticmea
MUHEPANIO8 »

« Dusuxo-mexanuieckie
cgoticmea MUuHepanioe»

OnTuueckue CBOWCTBA:  NMPETOMIICHHE,  JBYMPEIOMICHHE, ONTHYCCKAS
HHOUKATPHCA,  MPO3PAYHOCTb, OTPAKCHHE, OJICCK, LBET H OKpacka
MHHEPAIIOB, YePTa, MICOXPOH3M.

MexaHU4eCKHE CBOMCTBA: CHAMHOCTb, OTACIBHOCTb, HM3J0M, TBEPAOCTD,
MPOYHOCTD, IJIOTHOCTh MUHEPATOB. OU3HYECKAs CYIIHOCTh 3TUX CBOMCTB B
3aBUCHMOCTH OT CTPOCHHMS HW PpacHOpelciCHHus CBA3CH B CTPYKType
MHHEPATOB. MArHuTHeICE CBOWCTBA MHHEPAJIOB. JIroMUHECUCHIHA
MHHEPAJOB W €€ THNBL OJICKTPHYCCKUEC M TEPMHUCCKHE CBOMHCTBA
MHHEPAJIOB.

«Mopdghonozuneckue
0COBEHHOCIU MUHEPAI06)

Brenmaas Gopma orpaHEHHBIX M HEOTPAHCHHBIX MUHEPATOB. ['adbutyc n
00uk. [ToBepXHOCTH OTPAHCHHSI MHHEPAJIOB: TPAHHU, HHIY KI[HOHHBIC TPAHH,
MOBEPXHOCTH NPUpACTaHusA. POPMBI pOCTA TPAHEH: CTYNICHYATHIE,
IITPUXOBBIC, BULIMHAIIH, CJICIBI CIIAHHOCTH. 3aBUCHMOCTb BHEITHEH (DOPMBI
MHHCPAJIOB OT (PH3HKO-XHMHUICCKAX YCIOBHH MHHCPATIO00PA30BaHHAL.
Cpacranmne MmuHepamoB. [IBOHHIKN. 3aKOHBI TBOHHUKOBAHHA. MIHCPATLHEIC
arperaTtsl U UX TUIIBL: 3¢PHUCTBIC-, MEJIKO-, CPEAHE-, KPYTHO3ECPHICTHIC,
PaAuaIbHOYYUCTHIC, HAPAICIbHOBOIOKHHICTBIC, THCTOBATHIC,
CKPBITOKPUCTAUIMHYECKHE (TOHKOAUCHIEPCHBIC). DOPMBI MHHEPATIBHBIX TET:
JEHOPHUTHL, OOTHTBI, CEKPEIUH (3K€ObI © MUHAAMHBI), KOHKPEIHH,
HATEYHbIC (POPMBI (CTATAKTUTHI, CTANATMHTHI, KOPKH, IIJICHKH), JPY3bI,
SKUITBI, TIPOSKIIIKH, TUIACTHI M APYTHE (POPMBL. YCIOBHSA 00pPa30BaAHUS
MHHEPATBHBIX TEIL
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9 «Memoowt uccnedosanus MeTtoasl HCCICAOBAHHA MHHEPATOB. MHHECPANOTHYCCKUHN, XUMHUYCCKUIA,
MUHEPAT08» CHEKTPAIbHBIH, MUHEPAarpaQuIeCKuil, peHTTCHOTpa(MIECKUH, TEPMUICCKHH,
KPHCTAJUIOONTHYCCKHH, pasznencHue B TSDKEJIBIX SKUIKOCTSIX,
3JICKTPOMATHHTHAA Cemapaums, (IoTanmusd, NUTHXOBOH, MHKPO30HIOBBIH
AHAII3BI, TEPMOOAPOTCOXUMHYCCKAE HCCICIOBAHMS.
«Cucmemamuka Munepaos:
10 Cunuxamut, KUCI0pOOHbIE
COeOUHEHUSL, 2A/10U0bL)
«Cunuxamoi » OOmas XapakTepUCTHKA CHIMKATOB. OCOOCHHOCTH KOHCTHTYIIMH W THIIBI
CTPYKTYP  CHIHMKAaTOB. KOHCTHTYIMSI  MHHEpPAJoOB, cHEUH(HICCKHE
MOp(oTOTHICCKHE OCOOCHHOCTH, (DH3MHUCCKHC W XHMHUCCKHC CBOWCTBA,
OCHOBHBIC ~ TCOJIOTHMECKHE  VCJIOBHSI  OOpa30BaHUA,  MHHEPAJbHBIC
aCCOIMAIINH, MIPAKTHYCCKOC TPUMCHCHHE.
«Cony KUCIOPOOHbBIX KUCTOM, OO0mias XapakTepUCTHKA KUCIOPOIHBIX COCTNHCHUH U FAJIOUIOB JJICMEHTOB!
2anouosl » KOHCTHTYIHSI MUHEPAJIOB, CHICHU(pIIeCKHE MOP(OTIOTHIECKIE OCOOEHHOCTH,
(pu3MMECKHUE M XHMIUECKAE CBOWCTBA, OCHOBHBIC TCOJIOTHUECKHE YCIOBHS
00pa30BaHIsL, MHHEPAILHBIC ACCONHAINH, MPAKTHICCKOE IPHMEHCHHE.
11 «I'enezuc munepanosy

«/{uazpammer azoswix
pasHosecuii»

«OHO02eHHbIe npoYyecchl
MUHEPanoobpazoeans »

«OKzo2eHHble npoyeccol
MuHepaﬂoo6pa308aHu}z »

«Memamopgpuuecxue
npoyeccel
MUHEPANO0OPA308aHUA »

OOmwme ceeacHU (PU3HKO-XUMHH IIPUMEHHUTEIBHO K MUHEPATOTHH. | TaBHbIC
TPUPOIHBIC (PAKTOPHI MHHEPATIO00PA30BAHMS - TEMIICPATYPA, JABJICHUC U
KOHIICHTpauus BemecTsa. Cpeasr Muaepanooopasosanus. [Ipasmino (a3
I'ub6ca, cucremMa, KOMIIOHCHT, (Pa3bL, CTCIICHB CBOOOABL JIHarpaMMBI
(ha30BbIX PABHOBECHH (OTHOKOMITOHCHTHBIC, TBOMHBIC M IPYTHE THITHI
auarpamM). [TapareHeTHYECKIE MUHEPAIbHBIC ACCOLMALIMY, TCHEPALTH
MHUHEPAJIOB, CTAHH, 3TAIBL.

DHIOTCHHBIC MPOLCCCH MHHCPATO00PA30BAHMIS, MATMATHICCKHIH,
TIETMATHTOBBII, MHEBMATOJUTOBBIN, THAPOTEPMATbHbIH,
MCTACOMATHICCKHH(CKAPHOOOPA30BAHHUE), IKCTAILIITHOHHBIC, HX TJIABHBIC
MHHCPAJIBHBIC - aCCOHAINA (FJ'IaBHI)Ie, HHOAUKATOPBI, BTOPOCTCIICHHBIC
MHHEPAJIBI).

OK30TCHHBIC TPOLCCCHI MHHCPATI000Pa30BAHN; BBIBCTPHBAHHSA
(MECXaHHYICCKOC W XHMHYCCKOC), OCATOUHBIC (MCXAHMUCCKUC, XCMOTCHHBIC,
OHOTCHHBIC), KPHOTCHHBIC, WH(HIBTPAIIHOHHEIC, JTHATCHCTHYICCKHC, HX
TJIABHBIC MHHCPAITFHBIC ACCOIIHALIHH.

MeramoppuuecKue MPOLCCCH MHHEPATIO00PA30BAHMU, THITHL H (Dartiu
MeTaMOpP(PH3Ma; UX TTIABHBIC MHHCPATBHBIC ACCOHALIHH.

«Pazeumus Munepanbno2o
Mmupa na 3emne»
«Munepanel @ 3emMHOll Kope U
MUHepanocuyeckite Moxiy

«IIpuxnaonas munepanousy

MuHepaabHBIH COCTaB 3eMITH. PacmipoCTpaHCHHOCTh MHHEPAJIOB B PA3HBIX
reocepax. IBomonus 00pa30BAHII MUHEPATIOB HA 3eMJIC.
MHHEPATOTHUCCKAC TMOXH H MPOBHHIIHH.

HpI/II(J'IaZ[Ha}I MHUHCPAJIOTHA: MOUCKOBAA, TCXHOJOTHICCKAA, TCXHHICCKASA H
MHHCPAJIOTHICCKOC MATCPHATIOBCACHHUC, OKCICPUMCHTAIBHASI MHUHCPAJIOTHA
1 CHHTC3 MHHEPAJIOB. OCHOBHBIC TATIBI MHUHCPAJTOTHICCKUX HCCJICTOBAHHIM.
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Ilon MHHOBALMOHHBIMH MeETOJAMH B BbICIIEM O0pa30BaHWU TMOAPA3YMEBAIOTCS METOMBI,
OCHOBAHHBIE HA UCIOJIB30BAHUU COBPEMEHHBIX TOCTHKEHUH HayKH U MHPOPMALMOHHBIX TEXHOJIOTHIA B
oOpazoBanun. OHU HampaBJICeHbl HA MOBBIIEHHE KAa4eCTBA MOATOTOBKU MyTEM Pa3BHUTHUS y CTYIEHTOB
TBOPYECKHX  CIIOCOOHOCTE W camocrositenpHOCTH.  OHM  mpenmnoyaraloT — MPUMEHEHHe
UH(POPMALIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHH, a TakxXke y4eOHO-METOOUYECKUX MaTepHuasoB,
COOTBETCTBYIOIIMX COBPEMEHHOMY MHPOBOMY YPOBHIO, B IIPOLIECCE MPETIOAABAHNS TUCLIUTUTNHBL

®  UCHONB30BAHUE MEOUAPECYPCOB, IHYUKIONEOUTH, 2NeKMPOHHbIX Oudauomex u Humepnem;
®  KOHCYIMUPOBAHUE CHYOEHMOS C UCNONb306AHUEM INEKMPOHHOU NOYNMbL,
®  npumMeHeHlte MOOYIbHO-PENIMUH208bIe MEXHONIOUU OPLAHU3AYUY Yyye OHO20 npoyecca.

6. IlepedyeHb yueOHO-MeTOAMYECKOr0 oOfecredyeHHsI AJIsI CAMOCTOATEJbHOH PadoThl
CTYAEHTOB.

Bcero Ha camocTosTeNnbHY0 paboTy 3armiaHupoBaHo 252 yaca — st ouHOM Gopmsbl, 416 gaca —
1151 320YHON (POPMBL

Lenpto caMoCTOSITETPHONH pabOThl CTYACHTOB SIBIIIETCS YIUIyOJEHHOE HM3Y4YE€HHE OTAENbHBIX
pa3enoB YHTAEMOrO Kypca, € HCIIOJIb30BAaHUEM PA3JINYHbIX HCTOUHUKOB HH(OPMALIHH.

JlaboparopHbie (mpakTudeckue) padoThl MO KpuUcTAUIOrpaduu W MUHEPAJOTHH TOMOTAOT
CTyZI€HTaM riIy0ske YSACHUTh OCHOBHBIC (PU3MYECKHE U XUMUYECKUE 3aKOHBI U SIBJICHUS, a TAKXKE IMOHSTh
NPUHLUITBI MUHEPAIOOOPa30BaTEIbHBIX MPOLIECCOB. [IpakTHdeckne 3aHATHS MO pa3fesly MUHEPaJIOT sl
NPEANOoNaraloT 3HAYUTEIBHYI0 CAMOCTOSITENIbHYIO padoTy ISl CTYOEHTOB, Kak Ha STame
npeaBapuTenpHoro cbopa wuHGOpPMAIMM MO UW3y4aeMbIM MUHEpajaM, Tak W Tpu pasdope
KOJUIEKLIMOHHOTO MaTepuaa.

CamoctositenpHas paboTa CTYASHTOB MpencTaBJsier CoOOH:

— TeopeTHhvecKas MOArOTOBKA K JIEKIIHOHHBIM U MTPAKTUYECKUM 3aHATHUSM,

— MOArOTOBKA KOHCHEKT-TalJHIl O MUHEpaaMm,

— pa300p KOJNJIEKIM MUHEPAJIOB;

— npopaboTKa KOHTPOJIBHBIX BOIPOCOB U CBOMCTB MHHEPAJIOB JJIs 3aLIUTHI TEOPETUUECKON HYaCTH

MPAKTHYECKON WK J1abOpaTOPHOU pabOTHI.

PesynbraToM caMOCTOSATENbHON PabOThI OJDKHA OBITh 3aINUTA MPAKTUIECKOH UITH JTa0OpPaTOpHOM
paboThL.

IlepeyeHb NPUMEPHBIX KOHTPOJBHBIX BOIMIPOCOB AJIS1 CAMOCTOATEIbHONH PadoThl 0 MOAYJISAM H
TeMaM.

Ilepeuiit mody1b «Beedenue, 2conuomempus u npoeKuyUU Kpucmaiioey
Tema 1. Beeoenue.
1. Uro Takoe kpucrami?
Kpucrannpl kakux BEIIECTB BCTPEYAIOTCS B OBCEAHEBHOM JKU3HU?
Kaxkue reomerpudeckue GopmMbl BaM U3BECTHBI?
UT0 Ha3BIBAIOT I'PAHBIO?
Uro Ha3bIBaETCS BEPIIUHON?
Uro HaszwiBaeTcs pedpom?
Uro Bam uzBecTHO 0 cuMmmeTpun? IlpuBenure npumepsl.
Uro BbI 3HaeTe 00 aTOMax U HOHAX?
9. Kaxkue TuIbl XUMHYECKUX CBSI3€l BaM U3BECTHBI?
10. Yto Ha3bIBaeTCs IBYNPEIOMIIEHUEM CBETA?
11. Yro Ttakoe nudpakums?
12. Yto mpencraBisiFOT COOOM PEHTTEHOBCKUE JIyun?
13. Yto Takoe TemIonpoBOJHOCTS?
14. Yto BBI 3HaeTe 0 MEXaHUYECKUX JehOpMaLnsX?

ON_NOokw

Tema 2. I'onuomempus u npoexmuposanue Kpucmaiios.
15. TlpuHOMI MOCTPOEHUS cTepeorpaduecKoi MPOSKIINH KPUCTAILIA.



16.

17.
18.
19.
20.
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Crepeorpadudeckast MpOeKLUs MIIOCKOCTH, HAPaBJIEHUs (OCH CUMMETPHH),
rHOMOCTepeorpadpuieckas npoeKus rpaHu. [IpuHIUN mocTpoeHs.

Kaxkue npeumyiecTsa padoTsl ¢ ceTkol Bynb(ha mpu mpoeKTHPOBAHUN KPUCTAJUIOB?
Yro Takoe nomoc rpaHu’?

B Buze kakux mpoeKnuii MOSKHO MPEACTABUTh IPaHb U pedpo KpucTaia?

Kak MOJKHO U3MEPHUTD YroJl MEXy IPaHsSIMH Ha IOMOIIbIO ceTkH Bynbga?

Bmopoit mooyns «Cummempus Kpucmaiioey
Tema 3. Cummempus Kpucmaios.

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 cumMmeTpun’ JlaliTe onpeaeneHne UeHTPY CHMMETPUH (LIEHTPY
WHBEPCHUH), TUIOCKOCTH CUMMETPHH U O0csIM cuMMeTpun. [Ipusenure npumeps! puryp,
00JTaIaroImuX Pa3InYHBIMU 3JIEMEHTAMH CHMMETPHH.

[Touemy B kpucTaIax He OBIBAET OCEH MATOrO U BBIIIE IECTOrO MOPSIAKOB?

Uro Takoe nHBEpCHOHHBIE ocu cumMeTpun? IlpuBeanTte npumeps! puryp, odnagarmmx
MHBEPCUOHHBIMH OCSMH YE€TBEPTOrO U LIECTOro NOPsiAKOB. KakuM MpOCTHIM 3J1€MEeHTamM
CUMMETPHUHU COOTBETCTBYIOT UHBEPCHOHHbIE OCH CUMMETPHUH?

Ilepeuncnure OCHOBHBIE TEOPEMBI O CIOKEHHUH 3JIEMEHTOB cuMMeTpun. Kakue crencreus
BBITEKAIOT U3 3TUX TEOpeM?

Uro Takoe eqMHUYHbIE U CUMMETPUYHO-paBHbIE HampaBieHus B kpucraiax? [Ipusenere
MIPUMEPBI TEX U APYTUX HANPABICHUM.

Uro takoe Bun cummeTpuu purypsl? Kakne nmonokeHus: B OCHOBE BBIBOZA 32-X BUIOB
cumMmeTpun?

BriBenute BCe BUABI CHMMETPUH JJIs1 TOTO ClIy4asi, KOTJa ¢ €IMHUYHBIM HAIlPaBJICHUEM
COBMELIEHA OCh YE€TBEPTOr O NMOPsAIKA.

Uro Takoe CUHIOHUSA, U Ha KaKOM MTPUHIIUIIE BUIbI CHMMETPUHU MOAPA3AENSIOTCS HA CHHIOHUU?
OxapakTepusyiTe KpaTKO KaXIyl0 CUHTOHHIO.

Kakue cuHroHny oObeIUHSIOT HU3MIAsL, CPEAHSS U BBICIIAS KATETOPUU?

DopMyJIbI CHMMETPUH KPUCTAJIIOB.

Tpemuii moOdyiv « Dopmsl KpUCMAIL06 U KPUCMANL0ZPAPULECKUE CUMBOTBL)
Tema 4. Dopmvr Kpucmainos.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.

Uro HasbIBaeTcs MpoCToit hopmoit 1 koMOuHaHei?

Kak BeiBOZISATCS IpocThIe PopMbI?

Uro takoe oburue u yacTHble (HOPMBI?

Uro Takoe SHAaHTHOMOP(U3M U KaKkue MpocThie (OPMBI NAIOT SFHAHTHOMOP(HBIE
Pa3sHOBUAHOCTH?

ITepeuncnure nmpoctbie (GOPMbI HU3LIEH, CPEAHEH U BBICIIEH CHHTOHHMA.

K kakum mpocTsiM popMaM ClienyeT OTHOCHTD IPaHH, PACIIONOKEHHBIE APaJUIEIBbHO H
NEPIEHIUKYJIIPHO OCH CHMMETPUH BTOPOT'O MOPSAKA B AKCHAJIBHOM H TUIAHAKCHAJIBHOM BUIAX
CUMMETPHU MOHOKJINHHOW CHHI'OHUH?

MoryT 1 TpaHM MOHO3/IPa PUCYTCTBOBATh B T€X BHAAX CUMMETPHH, TA€ €CTh LIEHTP
cumMmeTpun?

Kak MoxHO Ha r71a3 0e3 ornpeneneHus BCeX 3JIEMEHTOB CHMMETPHH ONPENEIUTb CHHTOHUIO
KpucTana?

UeMm oTimuarotest GOPMBI HAEATBHBIX U PEAIbHBIX KPUCTAJUIOB M KaK OMPEAEISIoT GOpMBbI
peasbHbIX KPUCTANIOB?

Hanucate ¢opmyny cummeTpun 1 n300pa3uTh B cTepeorpaduieckoil mpoeKuun
TETPAroHAJbHYIO MPU3MY.

Hanucate ¢popmyny cuMmeTpun U n300pa3uTh B cTepeorpadhuaeckoil MpoeKnu
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reKCaroHAJIbHYIO MPHU3MY.

46. Hamucatb ¢popMyy CHMMETPHUU U H300pa3uTh B cTepeorpaduieckoil MpoeK POMONIECKYIO
PU3MY.

47. Hamucatb ¢popMyy CAMMETPHH U H300pa3uTh B cTepeorpaduaeckoil MpOoeKIMd pOMONYECKHI
TeTpasap

48. Hamucatb ¢popMyy CHMMETPHH U H300pa3uTh B cTepeorpaduIecKoil mpoeKIiu
TETParoHAJIbHYIO0 OUIHPaMHLY.

49. Hamucatb ¢popMyly CAMMETPHH U H300pa3uTh B cTepeorpaduyeckoil mpoeKIru poMOosIp.

50. Hanmcate Gpopmysry CHMMETPUH B H300pa3HUTh B CTepeorpapuueckoi MpOeKLUN reKcas ip.

51. Hanmcate Gpopmysry CHMMETPUH B H300pa3uTh B cTepeorpadpuueckoil MpoeKLUH KPUCTAILT
HU3LIEH KaTErOpHUU.

52. Hanmcate Gpopmysty CHMMETPUH B U300pa3uTh B cTepeorpadpuueckoil MpoeKLuu KPUCTAILT
HU3LIEeH KaTeropuH (TPUKIMHHON CHHTOHHH)

53. Hanwmcate Gpopmysry CHMMETpUH B H300pa3uTh B cTepeorpaduiecKoil MpOeKIuu KPUCTAILT
HU3LIEeH KaTeropuu (MOHOKJIMHHOW CHHTOHUN)

54. Hanucate Gpopmysry CHMMETPUH B U300pa3uTh B cTepeorpadpuueckoil MpoeKLUu KPUCTAILT
HU3MIeH KaTeropuu (POMONIECKON CHHTOHUH)

55. Hanwmcate Gpopmysry cMMMETpUH B H300pa3uTh B cTepeorpaduueckoil MpoeKIuu KPUCTAILT
cpenHel kaTeropuu (TeTparoHabHONW CHHTOHHH )

56. Hanmcate Gpopmysry cCHMMETpUH 1 U300pa3uTh B cTepeorpadpuueckoil MpoeKLUH KPUCTAILT
cpenHel kaTeropun (TeKCaroHaJIbHON CHHTOHUHN)

57. Hanmcate Gpopmysry CHMMETPUH B H300pa3HUTh B CTepeorpapuuecKoi MpoeKUuy KPUCTAILT
BBICIIEH KaTeropruu (KOMOMHAIIUIO IByX TETPA3IPOB).

58. Hanmcate Gpopmysry cMMMETpUH 1 H300pa3uTh B cTepeorpadpuueckoil MpoeKLUH KPUCTAILT
BbICIIEH KaTeropuu (KOMOMHALIMIO TeKCadApa U TETPadpa).

59. Hanwmcate Gpopmysry CHMMETPUH B H300pa3UTh B CTepeorpapuueckoi MpoeKUun KPUCTAILT
BBICIIEH KaTeropruu (KOMOMHALIMIO OKTa3pa U TeKCa’Ipa).

60. Kakue Tunel cpactaHuil Bel 3HaeTe?

61. Uro HazbiBaeTcs nBoMHUKOM? Kakue 3/1eMeHThI IBOMHUKOBAHUS PA3JINYAOT B KPUCTAJJIAX ?

62. Uro Ha3bIBAETCS SMUTAKCHEH U UeM OHa OOBsCHseTCs?

63. Kak BnusieT kpucramioo0Opasyromas cpena Ha popMy kpucrama?

Tema 5. Kpucmannoepagpuuecxue cumeonsi.

64. Kak popmynupyercs 3akon Aron (I'aron)?

65. Iloyemy OTHOLUIEHHsI MAPAMETPOB ABYX I'PaHEN PaBHBI LEJbIM, IPOCTBIM U CPABHUTEIBHO
MaJibIM ducaam?

66. UTO Ha3bIBAETCSI CHMBOJIOM U TIOUEMY TPH OMpPEISIeHHH CUMBOJIOB OepeT oOpaTHbIe
OTHOLLIECHHUS MMapaMeTpoB?

67. Kak BeiOuparoT kpucrauorpadpuyeckie ocu B KPUCTaIaX Pa3HbIX CHHTOHU?

68. Uro Ha3bIBaETCS €MUHUYHON IPAHBIO M [TOYEMY TOJIKO B KyOMUECKOW CHHIOHUU €IUHUYHAS
rpaHb OTCEKaeT PaBHbIE OTPE3KU HA OCSX?

69. UroTtakoea:b:c;a, 3, v?

70. MoryT 11 ABe TpaHy KpUCTaJla UMETh COBEPLIEHHO OAMHAKOBbIE CUMBOJIbI?

71. K xaxkum npocteiM popmam otHocsTest rpanu (100), (110) u (111) B xpucTanmax KyOu4eckoi,
TeTParoHAJILHOU, POMONYECKON, MOHOKJIMHHON U TPUKIIMHHONW CHHTOHUSIX?

72. Omnpenenenue cuMBoJia pedpa B KPUCTAILIE.

73. Bpruucnenue cuMBosia pedpa, MPUHAIIIEKALIETO IBYM IPaHSIM.

74. Tlosic B kpuctasuie. Beruuciaenue cuMBosia rpaHy, OpUHAAIeKALIECH JAHHOMY HOSCY.

Yemeepmutit moOy/1s «OCHOBHL YUEHUA 0 CHIPYKIMYPE KPUCMANIL08)
Tema 6. Ocnoewt yuenust 0 cmpykmype Kpucmaios.
75. Uro mpencrasinsier coO0OH MPOCTPAHCTBEHHASI KPUCTAJUTUYECKAs pereTka’?
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76. UTO Ha3bIBAETCs BJIEMEHTAPHOM siUEHKON U KaKOoBa OHA JJIsl pA3HbIX CUHIOHUMN?
77. Yem u kak onpeaensiercs peuetku bpasa?

78. Kak pewmerku bpas cBsizaHbl ¢ CHHIOHUEN KPUCTAJIIOB?

79. Uto Takoe peTHKYJIsApHas IIOCKOCTb CETOK U 3aKoH bpaps?

80. I'abuTyC KpUCTAIIIOB.

Tema 7. Penmeenomempus Kpucmaiiios.
81. Kakue ycnoBusi Hy>KHO BBIIOJHUTD JJIs1 OJY4Y€HHUsS] PEHTI€HOBCKUX JIyuei?
82. Uem orimuaroTcst Oeblil U XapaKTePUCTHUECKUN CIIEKTPBI PEHTT€HOBCKUX JTydeii?
83. Brenure dpopmyny Byneda-bparra.
84. Tlouemy OTpaKeHHBIE JIyYHd B METOJIE€ TIOPOIIKA JAIOT KOHYC C pacTBOPOM 07
85. Kak nmpousBoaurcs pacuer nebaerpaMmmbl?
86. Kax mpomusoauTcs pacmmpoBKa BEIECTBEHHOTO COCTaBa U3 Ae0aerpaMMbl?

Iamuit mooy1v «Beedenue 6 MUHEPANLOZUIO U CUCHEMAMUKA MUHEPAL06)
Tema 8. BeeOenue u cucmemamuxa Munepanos.
87. [aiite onpeneneHue NOHITUN «KMUHEPA», K HHAUBUI).
88. Uem 3aHMMaeTCs Hayka MUHEPAJIOTHs, B UEM 3aKJIFOHAETCs €€ TJIaBHbIe 3a1a4uu?
89. OxapaxTepusyiiTe OCHOBHbIE HCTOPUUECKHE ATambl pa3BUTHs MUHepaitoruu. Hazosure
(baMIITNN YUEHBIX B YKaXKUTE UX 3HAYSHHUE B PA3BUTUN MHUHEPAJIOTHH.
90. B deMm B3anMOCBS3b HayK KpHUCTALIOrpadus U MIUHEPAIOTHsI?
91. 3agauu cOBpeMEHHON MUHEPaJIOTHH.
92. Kaxue npuHLUIIBI TOJIOKEHBI B CUCTEMATHKY MUHEPAJIOB?
93. Knaccudpukauus E. K. JIazapeHKO: THIIBI, KJIaCChI, TOAKIACCHL.

Tema 9. Camopoonvie s1emenmsl, CePHUCHIbIE COEOUHEHUS.

94. Yto Ha3bIBa€TCsl CAMOPOJHBIMU MUHEpalaMu?

95. UeM 0OBSACHSETCS SJIEKTPOIIPOBOAHOCTD U TEIIONMPOBOAHOCTD Y CAMOPOIHBIX METAJIOB?

96. Uem OTIMYAKOTCS IO CBOEH CTPYKTYPE MHTEPMETAIIUABI OT TBEPABIX PACTBOPOB METAJIJIOB.

97. KakOBBbI I'NITaBHBIE TUIIBI CTPYKTYP U XUMUYECKUX CBSA3EH Y MUHEPAJIOB MPOCTHIX BEIIECTB, KaK
OHH CKa3bIBAKOTCS HA CBOMCTBAaX MUHEPAJIOB.

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

99. C TOUKH 3peHHsI XUMHHU, YTO TAKOE MPOCThIE CYIbPHUIBL NEPCYIbPUIBL, CYIbPOCOIN U
TEJTyPUABL

100. Kak OT TUna CTPyKTYp XUMHUECKUX CBS3EH 3aBUCST CBOMCTBA CyIb(puaos?

101. Kakue cynb(unbl TBEpKe CTEKIa U odeMy?

102. KakoBbI r1aBHBIEC TIPOLIECCHI MTPUITOBEPXHOCTHOTO OKUCIIEHUS CYIb(UIOB.

103. B ueM oTiin4Me XMUMHUYECKUX COCTABOB MUHEPAJIOB 30HbBI OKUCJIEHUS] U BOCCTAHOBJIEHUS?
HasoBute MuHepansl 3TUX 30H U YKaKUTE UX TTOUCKOBOE U NMPOMBILIJIEHHOE 3HaueHne?

104. YTo mosI0KeHO B OCHOBY JEJICHUS THUIA «CYJb(UIbD HA KIACCHI?

105. Kakne MuHepanbl-Cyab(Quabl ABISIOTCS PyAOH HA MEAb?

106. Kakue MuHepasbl BXOAST B COCTAB MOJUMETAJUTMUECKUX Py’

107. Kakue MUHEpaJIbl BXOAST B COCTAB KOUEAAHHBIX Py’

108. Kakne MuHepasbl U3 Kiacca Cyabpuaos 00ganiar0T MAarHUTHBIMU CBOHCTBAMU?

109. Kakue MuHepasbl U3 Kjacca cyibdoconei conepxar cepedpo?

110. Kakue MuHepasbl U3 Kjacca TeJUTyPHUAOB COAEPKAT 30JI0TO?

Tema 10. Okucnvl u 2u0pOOKUCTBI, CUTUKANMBI (08Q NOOKAACCA).
111.Kakue oKUCbI SIBISFOTCS] IPOCTBIMU U CJIOKHBIMU?
112 Kakue MeTannn4eckue 3JIEMEHTbI BXOJSAT B COCTaB OKCUIOB?
113.KakoBa CTpyKTypa IIMHUHENN U 4YTO 0003Ha4aeT uncio Z?
114 ITepeuncnute MUHEepasbl Mapraiia (OKUCIBI M THIPOOKHUCIIBI).
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115.B yem paznuune MUHEPAJIOB PyTHII, OPYKHT, aHaTa3?

116.I'ne oOpa3yroTcst MUHEpPAJIbl TAHTAJIUT U KOJTyMOUT?

117.YT0 Takoe MapTUT U MYyIIKETOBUT?

118.Kakue oCHOBHbIE pa3auiMsi OKUCIOB U TMIPOOKUCIOB?

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

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

121 Kakue mpOMBIILJICHHO [IEHHbIE MUHEPAJTBbI KJIACCa OKCUIOB O0PA3yIOTCS B CKapHax?

122.B uem CcyImHOCTh METAMUKTHOTO pacnaga MuHepanos? [IpuBenere mpuMepbl MUHEPAJIOB Kilacca
OKCHJIOB, BCTPEUAIOIINXCA B METAMUKTHOM COCTOSIHUH.

123 Kaxoii mpuHIHII JIEKUT B OCHOBE COBPEMEHHOH KPUCTAJUIOXUMHUYECKOH KiaccupuKaum
CUJIMKATOB?

124 Kaxkoe 3HaueHNe KPEeMHUS U ATFOMUHUS B CTPYKTYPE CUITMKATOB?

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

126.Ykaxxute OCHOBHBIE MOTUBBI KPUCTALIMYECKUX CTPYKTYP MUHEPAJIOB KJIacCa CUIMKATOB?

127 KakoBbI rJ1aBHbIC KPUCTAIOXUMHYECKHE OCOOCHHOCTH CHITUKATOB C OAMHOYHBIMU U
CABOEHHBIMH KPEMHEKHUCIOPOAHBIMHU TETPASAAMHU B UX CTPYKTypE.

128 Kak0oBO MOMCKOBOE 3HAUECHHE TPAHATOB, KAKOBBI X XapaKTEPHbIE MUHEPAJIbHBIE aCCOLIMALIUU U
MECTOPOXKACHUS.

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

130.Kakoti cMBICT KpOETCsi 3a Ha3BaHUEM MUHepana "remumopdur”.

131.KakoBbI I1aBHBIE TUIIBI KOJIEL KPEMHEKHUCIOPOIHBIX TETPA3APOB.

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

133 KaxoBblI riaBHbIe 0COOEHHOCTH H30MOpPPH3Ma i XHMHYECKOTO COCTaBa TypMaJliHa.

Ll ecmoit mooyis «Kpucmaiiuueckas cmpykmypa u XumMudeckuil cocmas MUHEPA106»

Tema 11. Kpucmannoxumus munepanoe.

Kaxkue Bonpocs! n3yuaeT KpUCTaLIOX UMHSI?

2. Kakue ecTb 1Ba THNA MJIOTHENHIINX YIIaKOBOK LIAPOB U Y€M OHU OTJIMYAIOTCS APYT OT Apyra?
Kakue nycToTsl KpynHee B INIOTHENIINX yIAKOBKAaX — TETPadApUUECKUe WIN OKTa3IpuuecKue 1

KaKOBa 3aKOHOMEPHOCTb B UX paclpeaeaeHuun?

4.  KoopanHaumMOHHOE YMCIIO aTOMOB B CTPYKTYpPE MUHEpAA.

5. Uemy paBHO koopauHaimonHoe uucio Na u Cl B crpykrype NaCl.

6. Tunbl XuUMHUYECKHX CBsi3ell (0COOEHHOCTH, CHJIa CBSI3U).

7. CucreMbl paAnyCcOB MOHOB U B3IJIAbl HA UX Pa3BUTHE.

8

9

1

—

KaxoBsl reHeTn4eckne paxTopsl n3omMophuzma.
UYt0 Takoe TBepAble paCTBOPEI - ICTUHHBIE, BBIYUTAHUS, BHEPEHUS.
0. Tlouemy u kak pactyT kpuctajuibl. C KakOl CKOPOCTBIO POCTa TPAHU MOKPBHIBAIOT KPUCTAJLL

Tema 12. Xumuueckue c80UCmMEa MUHEPALOB.

11. Kak npoBOAsTCS XMMHUYECKUE aHATU3bIL.

12. TlepecueTr maHHBIX XUMUYECKHX aHAIM30B IS CYJIb(HUIOB U KUCIOPOAHBIX COSTUHEHHH.

13. UYro Takoe TBEpAbIE PACTBOPHI?

14. Kakue TUIbl BOABI HAXOAATCS B MUHEPAJIAX.

15. UYro o3Hauaer uncio Z?

16. UTo Takoe METAMUKTHbBIE MUHEPaIbI?

Cedvmoii modynb « Du3suueckue ceoicmed MUHEPAIL06)
Tema 13. Onmuyeckue c8oHCMEA MUHEPATOB.
17. Kakue riaBHbIE€ ONTHYECKUE CBOHCTBA MUHEPAJIOB?
18. Ot yero 3aBUCHT OJIECK MIUHEPATOB?
19. Uro takoe xpomodopsi?
20. Kaxkoii TUIT OKpacKu MIUHEPAJIOB SIBJISIETCS] HAMOOJIee YCTOMYHUBBIM?



21.
22.
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YT0 Takoe MIeoXpon3M U B KaKUX MUHEpaIax OH MPOSIBISETCS?
VY Kakux MUHEpaJIOB HaOMOIaeTCsl ABYIpEIOMIIeHHE?

Tema 14. Qusuro-mexanuueckue c6oOlCMEA MUHEPATIOS.

23.
24.
25.

26.
27.
28.
29.

Uewm oOyciioBneHa TBepAOCTb MUHepanoB? Kak MaKpOCKOMUYECKH OMPenessiTh TBEPAOCTh?

Kaxk mpoxoaut cnaliHOCTb B KpHUCTaJJIaX MUHEPAJIOB LIEMOYEUHON U CJIOUCTON CTPYKTYpPhI?

CKOJIBKO TUIOCKOCTEH CMAtHOCTH ¢ OJJUHAKOBBIM COBEPIIEHCTBOM MOXKET OBITh B KPUCTAILIAX
KyOU4eCKON CUHTOHUM?

UeM OTHEeNbHOCTb OTINYAETCA OT CIAHHOCTU U U3J0Ma’?

KakoBbI rnaBHble TUITBI MATHUTHBIX CTPYKTYP MUHEPaJIOB?

Uro Takoe Nbe303JIeKTPUUIECTBO U B KAKHE MUHEPAJIbI SABJIAIOTCS NMbE303JIEKTPUKAMU?

Uem 00yCIOBIEHO JTIOMUHECLIEHTHOE CBEUEHHE MIUHEPAJIOB?

Bocovmoii modyis «Mopponiocuueckue ocobennocmu MUHepaiosy
Tema 15. Mopghonocus munepanos.

30.
31.
32.

33.
34.
35.
36.
37.

38.
39.
40.
41.
42.

Uro noHnmMaeTcst mox Mopdosoruel MUHepaioB?

Kaxoe otnmnumne mMexxny rabuTycoM U OOJTMKOM MPUPOIHBIX KPUCTAIIIOB?

Kaxue OpIBatOT THITBI IITPUXOBKU HA MOBEPXHOCTH MHUHEPAIbHBIX HHAUBHIOB U HA MIOCKOCTSIX
cniaiiHocTu?

Kaxkue Tune! MuHepajIbHBIX arperaToB BCTPEUaroTCs B pupoae?

Kaxoii 061k HHANBHAA B 3¢PHHUCTHIX, JIYYHCTBIX M JIUCTOBATBIX arperarax’

Uro Takoe popma MUHEPALHOTO Tena?

Kaxk obpasyrotcs mapaiepbHO-IIeCTOBAThIC arperaThbl?

JIis KakuX yCcioBHiA 00pa30BaHUsI MUHEPAJIOB XapaKTEPHBI Takhe (POPMbI MUHEPAIBbHBIX TEJ KaK
KOHKPELMH U OOJIUTHI?

Kak pactyTt npy3el. Uem cexpenuu OTIMYarOTCA OT KOHKPELHH.

Uro Takoe nceBnoMopdo3sl, mapamMopdo3sl U T. 1.

KaxoBbl popMBI MUHEPATBHBIX TEI.

UYro Takoe NONKONOKPUCTAIIBI U METACOMBI?

VYkaxxuTe xapakTep CpacTaHusl HHAUBUIOB B CEKPELIMSIX U KOHKPELUsIX?

Hesamutit mooy1e: «Memoost ucc1e006anus MUHEPAIL06)
Tema 16 Munepanozuveckue memoost uccieOO8aAHUS MUHEPAIOS.

43.
44.

45.
46.
47.
48.

Kaxkue ectb MeTONIbI N3yUEHUSI MUHEPAIOB?

Kakue xapakTepuCTUKU MUHEpasia MOJy4aroT C TOMOLIBIO METONOB. MUHEPAJIOTHYECKHH,
XUMHYECKUH, CIEKTPAIbHBIA, MUHeparpaQIeCcKuii, peHTreHorpaQuIeckuii, TEPMHUUECKUH,
MHUKPO30HJOBBI.

ITo xakuM npu3HaKaM MPOBOAUTCS IOJIEBAst UATHOCTHKA MUHEPaoB?

IIpu nccnenoBaHNM KaKMX MHUHEPAJIOB HEOOXOAUMO MPOBOANUTE TEPMUUECKHUI aHAIN3?

UYro Takoe cenapanysi MUHEPAJIOB IPU MUHEPAJIOTHYECKUX UCCIIEN0BaHUIX ?

Kaxue mapaMeTpbl Mogy4aroT Npu TepMOOAPOre€OXUMHUECKUX NCCIEAOBAHUSIX MUHEPAIOB?

Jecamptit mooyie «Cucmemamuxa munepaios: Cuiukamst, KUC/10pOOHbIE COCOUHEHUSA, 2ATLOUOBL)
Tema 17. Cunuxamet.

49.

50.
51.

52.
53.

Kaxoli nmpuHIHIT JIEKUT B OCHOBE COBPEMEHHOH KPHUCTAJUIOXUMHUYECKOH KilacCu(PUKALIUU
CHJIUKATOB?

Kakoe 3HaueHne KpeMHUsI U aJIFOMUHUS B CTPYKTYp€ CUIINKATOB?

Ha yem ocHoBaHO pa3nenenue MuHepanos?. Kakol NpUHLUI JIEKUT B OCHOBE COBPEMEHHOMN
KPHUCTAJUIOXUMHUYECKON KIIaCCU(UKALUN CUITMKATOB?

Kakoe 3HaueHne KpeMHUsI U aJIFOMUHUS B CTPYKTYp€ CUIINKATOB?

Ha ueM ocHOBaHO feneHne MUHEPAJIOB Ha MOAKIIACCHI B KJIACCE CHIIUKATOB?



54.

55.
56.
57.

58.

59.

60.
61.
62.

63.
64.
65.
66.
67.

68.

69.
70.
71.
72.
73.
74.
75.
76.
T7.
78.

79.
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VYKa)XUTe OCHOBHBIE MOTHUBbI KPUCTAJUTMYECKUX CTPYKTYP MUHEPAJIOB KJIACCa CHIIMKATOB
MUHEPaJIOB?

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

KaxoBblI r1aBHBIE THITBI KPEMHEKHUCIOPOIHBIX TPYIITHPOBOK B CTPYKTYpax CHIINKATOB.

KaxoBbI II1aBHBIE THIIBI HETIOUEYHBIX U JIEHTOUHBIX IPYIITUPOBOK KPEMHEKHCIOPOIHBIX
TETPa’APOB B CTPYKTYPaX CHIMKATOB.

Kaxoe MecTo 3aHUMarOT BOJUIACTOHHT, POJOHHUT U MUPOKCEHBI B KIACCU(PUKAIINH LETOYEIHBIX
CHITUKATOB.

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

KaxoBo cTpoeHue jmcTa KpeMHEKHUCIOPOIHBIX TETPA3APOB U KaK BBIBOAMUTCS €ro GopmMyia.

KaxoBbl CTpyKTYpBL, COCTaB, (OpMyJIa MUHEPAJIOB MOIKIIACCA CIOUCTBIX CHIIMKATOB.

Kak cTpykTypa 1 cocTaB CKa3bIBalOTCS HA MOP(OJIOTHH KPUCTAJUIOB H CBOMCTBAX CIIOMCTHIX
CHJIMKATOB U AJIFOMOCHJIMKATOB.

Uewm omnpenensiercs 3apsi Kapkaca.

ITo xakoMy (pU3HHUECKOMY CBOMCTBY MOKHO OTJIMYHTh MUPOKCEH OT ampudona?

CKOJIBKO TPalyCoB CMEXHBIE YTJIbI CIIAMHOCTH Y TTHPOKCEHOB?

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

UeM OTIIMHAIOTCS TTO CTPOSHHIO U CBOWCTBAM MUHEPAJIbI IPYIIIBI TaJbKa — MUPOPHILINTA, CITFON
U XJIOPUTOB?

Kaxoe 3HaueHue nMeeT TepMUIECKHI aHAJTU3 B ONPEIeICHIH MUHEPAJIOB IMTOAKJIACCA CIIOMCTBIX
CUJIUKATOB?

[Touemy BEpMUKYJIUT NPU HArPEBAHUH BCITyYHUBACTCSA 7

Hazosute nonmumopdHble MOUpUKALINN KpEMHE3eMa.

HazoBuTe pa3sHOBUAHOCTH HU3KOTEMITEPATYPHOTO KBapLa.

Hasosure 3ax0HBI ABOMHUKOBAHUS KBApLA.

Kaxune MuHepassl BXOIAT B IPYIITY ITOJEBBIX MINATOBR?

Uem 00BSICHACTCS] HU3KHH yIENbHBIN BeC KAPKACHBIX CUIIMKATOB?

ITo KakUM MpHU3HAKAM OTJIMYAIOT TUIATHOKIIA3bI OT KAJTMEBBIX MTOJIEBBIX IITIATOB?

Uro Takoe MepTUTHI U KaK OHU 00pa3yroTcs?

B uem 0cobeHHOCTH KOHCTUTYLIMH LIEOJTUTOB?

Uro takoe nmoponoobpasyromue MuHepaibl? Kakne MuHepassl 13 KJ1acca CUIIMKATOB OTHOCSITCS
K TOpoA000pasyoINM MUHEpaIam?

Kaxune MuHepaibl Kj1acca CHIIMKATOB HCIIONIB3YIOTCS B IPOMBIIIIJIEHHOCTH OJlaroapst CBOMM
¢$u3nIeCKM CBOWCTBAM (3JIEKTPOU3OIISLIUOHHBIM, TETUIOM30JISILIHOHHBIM,
MBE303JIEKTPUIECKUM H T. 1.)7

Tema 18. Conu Kuciopoousix Kuciom, 2anouosi.

80.

81.

82.
83.
84.
85.
86.
87.
88.
89.
90.
91.

Kaxo¥i mpuHIHII JIEKUT B OCHOBE COBPEMEHHOH KPUCTAIUIOXUMUYECKOH Kaccudukaunu coneit
KHUCJIOPOJHBIX KUCJIOT, TaIOU10B?

KakoBbI npuMepbl KOMIIEKCHBIX aHUOHOB U KPUCTANINYECKUX CTPYKTYP MUHEPAJIOB — coyel
KHCJIOPOJHBIX KUCIOT?

B uem cxoncTBo cunnkaTtoB 1 6opaTtos?

Uro Takoe MUHEpaJbl — KUCIIbIE, HOPMAJIbHbIE, OCHOBHBIE, BOIHBIE U O€3BOIHBIE CONU?

Kaxue nzomopdHble mpuMecH XapakTepHbI s anaTurta?

Uro takoe GochopHuThl M UX FE€HE3UC U 3HAYCHHE?

Kaxue 13 apceHaToOB SIBISIFOTCS MOUCKOBBIMU MPU3HAKAMH Ha KOOAIBTOBBIE U HUKEJIEBBIE PYAbI?

Kaxwue sneMeHTsl TOOBIBAtOT U3 MOHALUTA?

Uem oTinyaroTCst KapOOHATHI TPUTOHAIBHON M POMOUYECKON CUHTOHIH?

KaxoBa pacTBOPUMOCTb B COJITHOM KHCJIOTE Pa3IMIHbIX KapOOHATOB?

Kaxue kapboHaTbl 00pa3yroTcsl B 30HE OKHCISHHS CYIb(PUIHBIX MECTOPOXKACHU?

Kaxune kapOoHBI HCTTONB3YIOTCS B METAJUTYPIHH U IEMEHTHON MPOMBILUIEHHOCTH?
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92. KakoBbI B3aUMOOTHOIIEHUS THIICA U aHTUAPUTA?

93. I'me mpumensiercst GapuT u modemy?

94. B xakux yclnoBHsAX B Ipupoae o0pa3yercst ayHUT U SPO3UT?

95. Kaxkoe oTnuyue Mexxay xJiopuramu u Gropunamu?

96. Kakue oTin4us B CTPYKTypax ranuta u goopura?

97. Kax npoxoauT CnaiiHOCTb y ranuta u ¢uroopura’?

98. IIpoMbllIeHHOE 3HAYEHIE MHUHEPAJIOB KJIacca XJIOpHIoB U Gropumos?

Oounnaoyamutit mooyiv «I enesuc munepanos»
Tema 19. J[uacpammer pazossix pasrosecii.
99. Musepanoruueckoe mpasuio ¢a3 ' nbdca n OCHOBHBIE OHITHS (TEPMHHBI)?
100.TToka3aTh Ha OJTHOKOMITOHETHOM Ararpamme (a30BOro paBHOBECHUS KBAapLa MOJIST yCTOHYHBOCTH
pa3HBIX MOMUMOP(PHBIX MOAUPHUKALHIA KBapIa?
101.Yto Takoe TOUKH 3BTEKTUKH U NEPETEKTUKU?
102.Kaxk otobpaxaroTcsi JTaHHbIE XUMUYECKOTO COCTABa HA TPEXKOMIIOHETHBIX THarpaMMax?
103. JlaiiTe onpeneneHue CiIeAyOIUM TEPMUHAM: [IapareHeTHYECKNEe MUHEPAJIbHbIE ACCOLIMALINMY,
reHepanyy MUHEpaJoB, CTauu, STallbL

Tema 20. Snoocennvie npoyeccol MUHEPATOOOPAZOBANUAL.

104.11pu kakux PU3NKO-XUMHUYECKUX YCIOBUSAX MPOTEKAIOT SHIOTEHHBIE MTPOLIECCHI
MUHepasnoodpa3zoBaHms?

105.1IpuBeauTe rmaBHbIE MUHEPAJIbI KUCIIBIX, OCHOBHBIX , YIBTPAOCHOBHBIX U LIEJIOYHBIX FOPHBIX
MOPOX.

106.B acconuanuu ¢ KakMMH MUHEpaJlaMU BCTPEYaeTCsl ajiMa3 B KOPEHHBIX MECTOPOXKIAEHUSIX?

107.T' naBHBIE MUHEPAJIBHBIE ACCOLIUALIUN NIErMATUTOB.

108.Kak 00pa3yroTcsi B MPUPOLIE SKUIIbI 3aTIOTHEHHUS, JKHIJIbI METACOMATUYECKHIE U SKUJIBI
NEePEeKPUCTAIIIN3ALUN U UX OCHOBHBIE JKUJIbHbIE MUHEPAJIbI?

109.Kakue npOMBILIIEHHO LIEHHblE MUHEPAJIbI CBSI3aHbl C THAPOTEPMAIbHBIMU MECTOPOKAECHUSIMU?

110.1To kakuM NMpU3HAKAM YCTaHABIUBAETCS MOCIEOBATENBHOCTh O0OPa30BaHUS JKUJIbHBIX U
PYIHBIX MUHEPAJIOB B pyaax?

111.Kak 00pa3yroTcsi MEUHEpaJIbl CKAPHOB U UX TJIaBHEHIINE MUHEPAJIbHbIE aCCOLIALIU?

112. MuHepanbHble aCCOLMALINHT SKCTATSIUOHHBIX MECTOPOXKICHUH.

113 . TTpumepsr 0O6pa3oBaHusl MHHEPAJIOB U3 KOJUIOUIHBIX PACTBOPOB.

Tema 2 1. Dx302ennsie npoyeccst MUHEPAnIOOOPA306AHUSL.

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

115.Kakue Tunsl MUHepaibHbIX arperaToB BOZHUKAIOT B KOPaxX BbIBETPUBAHUS?

116.TIpuBeaute MUHEpAJIbHBIE ACCOLMALNH CTPATU(HOPMHBIX MECTOPOKISCHUH.

117. KakoBbl TiIaBHBIE MUHEPAJIbl XEMOT'€HHBIX OCaI0UYHBIX 00pa30BaHMIA?

118.Kakue MuHEpassl 00pa3yrTCsl B POCCBHITHBIX MECTOPOKIECHUSX ?

119.T'naBHBIE MUHEPAJBI 30H OKUCIEHHS CYIb(PHIHBIX MECTOPOKIESHHH.

120.I'naBHBIE MUHEPAJBI 30H BTOPUYHOTO CYIb(PUAHOTO 000TaIeHus.

121.Kaxue muHepabl 30HbI OKMCJIEHHS UCTIOIb3YIOTCS B Ka4€CTBE MOMCKOBOIO MPU3HAKA AJIs1
OTKPBITHS PYJHBIX TEN Ha rTyOuHe?

Tema 22. Memamopguueckue npoyeccol Munepanooopazs06aHus.
122. OxapaktepusyiiTe QU3NKO-X UMUYECKHE YCIIOBUS, B KOTOPBIX MPeoOpasyrTCss MUHEPATbl TIPU
MeTtamMopusme.
123.B uem BbIpakaeTcs 3aBUCHIMOCTb MUHEPAJIbHOTO MeTaMOP(HUUIECKUX MOPO OT COCTaBa
HCXOJIHBIX MTOPOJI, IOABEPTIINXCSl MeTaMOppu3My?
124 Tlepeuncnure panuu peruioHAIBHOrO MeTaMopdr3Ma U UX MUHEPaJIbHbIE ACCOLIUALINH.
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TAK)K€ MOMEIICHUSIMHU IJISI CaMOCTOATENbHOH padoThl. CrennanbHble MOMEIEHUs] YKOMIUIEKTOBAHBI
CHEeLHUATM3UPOBAHHON MeOETbI0 U TEXHHUECKUMH CpencTBaMHu oOydeHus. MarepraibHO-TeXHHYECKast
0a3a COOTBETCTBYET AEHCTBYIOIIUM CAHUTAPHBIM M ITPOTHBOIIOXKAPHBIM MTPABUIIAM U HOPMaM.

KomneroTepubie 3ambl (5201, 5204) ocHaieHbl KOMIBIOTEPHOH TEXHUKOW M BO3MOXKHOCTBIO
noAKJrouUeHus1 Kk cetn «MHTepHeT» M obecrnedeHneM [OCTyNa B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTENbHYIO CPey OpTaHU3aLNN.

JlekunoHnHble, Ja0opaTopHbie W NpakTH4Yeckue 3aHsaTusi (6221) — Aynutopus s
NPOBENEHUS] HHIUBUIYAJIBHBIX M TPYIIOBBIX 3aHATUH, OCHALIEHa pPa3HOOOPa3HBIMH HATJISAHBIMU
MaTepuas, JSTAJIOHHBIMH KOJUIEKLUS MOJeNed KpUCTAUIOB, paboYMMM KOJUIeKnus o0pasLoB
MHHEPAJIOB.

Taxoke MCTIONB3yeTCs BO3MOKHOCTh M3YYEHHUsI KPUCTALIOrpaUIeCKNX M MUHEPAJOrHYECKIX
KOJUIEKLIMH B 3KCIo3uLuu My3ses ectectBeHHbIXx Hayk CBKHUU JIBO PAH.
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IIpunoxenne 3
JlucT u3MeHeHHu U aomoJtHeHun Ha 20 /20 y4eOHbIil roa

B pabouyro mporpaMMy y4eOHOH TUCLUILTHHBI

(KOO, HaUMEeHOBAHUE OUCYUNIUHDI)

Hamnpaenenus moaroToBku (CrenuagsbHOCTH)

(Ingpp v HazBaHHE HaNpaBICHUS NOATOTOBKH (CHICLUATEHOCTH)Y

[Mpodune noAroToBKH (CHCLUATH3ALINS)

1. B pabouyro nporpamMmy yueOHON AUCHUTTUHBI BHOCSITCS CISIVIOIINE U3MEHEHMSI:

2. B pabouyro mporpammy y4eOHOH IOUCHMIUIMHBI BHOCSTCS  CJIEAYIOLIHE

JOINOJIHCHUA .

Astop(s1): @ H.0., cTeneHb, 3BaHNE, JOJDKHOCTD (ITOJTHOCTBIO), TOAMMKCH, AaTa



