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Pabouas nporpamMma y4eOHOM TUCHUTUIMHBI PACCMOTPEHa U O00peHa Ha 3aceqaHnu Kadeapbl Te0IOTHH
u ¢pmuxu 3emmu. [Iporokon Ne 10 ot 16 urons 2017 r.
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1. Ilenn ocBoeHus1 y4eOHOI AHCHUNIHHBI

Henssmu ocBOeHUS NTUCLUIITINHBI ABJISIOTCS.

Kpucramnorpadus — yactb neppasi:

e cdopMupoBaTh MpEACTaBIEHUs] OO0 OCHOBAax KpHUCTAUIOrpaduu, CBA3M OCOOEHHOCTEH
KPHUCTAJUTMIECKOTO CTPOSHHS BEIIECTBA C OCOOCHHOCTSMH (PU3UUECKUX CBOWCTB,;

¢ copMHPOBATH MPAKTUIECKHE HABBIKH CTYJCHTA Il pa0OTHI C KPUCTAJUTAMH U TPAMOTHOTO
OIHCAHMSI X BHEIIHEH (POPMBI M BHYTPEHHErO aTOMHOI'O CTPOSHUS,

® [I03HAKOMHUTb C METOJIaMH HCCJIEOBAHMSI KPUCTANINYECKOIO BEIECTBA.

MuHepanorus — 4acTb BTOpas:

e cdopMHpOBaTH MPENCTABIEHUS O MUHEPAJIBbHOM MHpPE H €ro OCOOEHHOCTSIMHU

(KpUCTANTIOXMMUYECKUMH, (PU3UUIECKUMH, SKOHOMHUYECKUMH H T. 11.);
® OCBOWTb NPAKTUYECKHE METOABI TUATHOCTUKY MHUHEPAJIOB (TIOJIEBBIE, TA0OpATOPHBIE);
® [IOJIyYUTh NPEJCTaBICHHE O FEHETUUECKUX MpOoLieccax KpUCTAJUIM3ALMU MUHEPAJIOB.
3agayamu u3ydeHus AUCLUIIIMHBI ABJSAETCS: 3HAKOMCTBO C KPUCTAJUNIMYECKUMU BEIIEeCTBAMHU, UX

CBOICTBaMH, KPUCTAJUTMYECKON PELIETKOM, CUMMETpHUEN 51 dbopmamu KPHUCTAJLIOB,
KPHUCTAJUIOXUMHUYECKUMHU OCOOEHHOCTSIMU KPUCTAJUTMYECKHUX TEJ, NETAIBHBIM U3YYEHHUEM ONPENEICHHOTO
KOJIMYECTBA MHUHEpPAJOB M IpHEMaMHM HX AUArHOCTUKH, PacCMaTPUBAIOTCA OCHOBBI T€HETHYECKOH,
MPUKJIAJHON U MOUCKOBOW MUHEPAJIOTHH.

Jo mpoxoxnaenust kypca «Kpucramiorpadgus u MUHEPAJOTUS» CTYIEHTBI JOJKHBI MOJHOCTBHIO
OCBOUTH MaTepHal 1Mo Kypcam (U3HKH, XUMHH, YaCTUYHO — oOmeil reonoruu. M3 pasnenoB 3THX Hayk
JUCLUIUIMHA 3aUMCTBYET OCHOBHbIE IMPEACTaBI€HUS] O BHYTPEHHEM aTOMapHOM CTPOEHHM MHHEpAaJoB,
3aKOHaX pocTa U  OrpaHeHUs  KPUCTAJJIOB, XUMHYECKHMX  pEaKLUsAX, BO3MOXHBIX  IpH
MUHEpaNooOpa30BaHNH, HA 3aKOHAX STHUX HAYK OCHOBBIBAIOTCS OCHOBHBIE METOABI UCCIIEIOBAHMSI COCTAaBA
Y CBOICTBAa MUHEPAJIOB.

2. Mecto yuyedHoi aucuuniaudbsl B cTpyktype OOII cnenuanurera

JucuurmmHa oTHOCUTCS K 0a30BOH wacTu ydeOHOro miaHa. YpoBeHb C(HOPMHUPOBAHHOCTH
KOMITETEHL OCBOCHHBIX NMPH M3YYEHWUU NAHHOW AMCLMUIUIMHBI JOJDKEH COOTBETCTBOBATH TPEOOBAHMSIM
oI'0C BO.

ITepBast 4yacTh 5TOHW AMCLUIUINHBI, KpUCTAJUIOTpadusi, paccunTaHa Ha CTYACHTOB MJIAIINX KYPCOB
U HE MpEenrnoyiaraeT 3HaHuH, BBIXOMSIIINX 32 PAMKH IIKOJBHOW mporpaMmel. Bropas yacte, MuHepanorus,
HETIOCPEACTBEHHO CBs3aHa C KpucTauiorpadued, a Takke C AUCHUIUIMHAMH MAaTE€MaTHUYeCKOro H
ecrecTBeHHOro mukia («OO0mas reomorus», «Xumus», «DPH3UKa») U OMHUPAETCS HA OCBOCHHBIE IPH
U3yYeHUH JaHHBIX AUCLUIUIMH 3HAHUS 1 YMEHUS.

OcBoeHue TUCUUIIIMHBI HEOOXOAUMO IS TOCIENYIOIEr0 OCBOSHUSI MHOTHX CIEIHAIbHBIX
IUCHIMITINH, Takux Kak: «llerporpadus», «JlabopaTopHble METOIBI U3yUEHHUS] MUHEPATBHOTO CHIPHSY,
«OCHOBBI YUEHHS O MOJIE3HBIX HCKOMAEMBbIX» U JIP.

3. Komnerenunu o0yuarmerocsi, popMHpyemMbie B pe3yJabTaTe 0CBOCHHUS AU CIUHILIHHBI
C1.b.24 Kpucrajuorpadus 1 MUHepaIOrust
B pesynemame oceoenus oucyuniunst cmyoenm OONlCeH:
3uame:
® OCHOBHBIE 3aKOHBI BHYTPEHHEIO CTPOEHHsS KPHUCTAJIOB, TVIABHEHINHE THIBI KPHUCTAJUTMYECKUX
CTPYKTYP U UX CBSI3b C XUMHUYECKHUM COCTABOM BEINECTB M KPUCTAIIOXUMHUYECKHUE OCOOEHHOCTH HX
3JIEMEHTOB,;
e (pu3nUecKkre CBONCTBA KPUCTAJUIOB M UX 3aBHCUMOCTb OT BHYTPEHHEH CTPYKTYpPBI BEIECTBA;
® TJaBHEWIINE OCOOEHHOCTH pPOCTa KPHCTAIOB B JIAOOPATOPHBIX, 3aBOACKHUX M MPHUPOIHBIX
YCJIOBHSX
® OCHOBHBIE CBEIEHHMS O XHMHYECKOM COCTaBe, CTPYKType, (opMax BBIAENEHHS, (PH3NUECKHX
CBOWCTBAX, T'€HE3UCE U NMPAKTUIECKOM NMPUMEHEHHH MUHEPAJIOB PA3JIMYHBIX TUIIOB U KJIACCOB;
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¢ MApParcHETUYCCKUEC aCCOLMallMi MUHEPAJIOB U CBA3b UX C IMpOoUeCcCaMiu MI/IHepaHOO6pa30BaHI/I$I.

Ymemn:
e pewmarTh KpucTauiorpapudeckre 3ana4u Ha cetke Byibda,
e OmpenessiTh NPocThie OPMBI KPHCTAIIIOB HA MOZIETISIX U PEANIbHBIX KPUCTAIIOB MUHEPAJIOB;
® BBIBOAUTH (POPMYINTy CUMMETPUH B H300pakaTh cTepeorpaduIecKe MPOeKIUH MPOCTHIX (HOopM;
® BHU3YaJbHO JAMACHOCTHPOBaTb MO (U3NYECKUM UM XUMHUYECKUM CBOHCTBaM Hambosee

pacrpocTpaHeHHble MUHepaubl (0koo 150 mT.);
® 10 KPHUCTAUIOMOP(POJOTHYECKUM OCOOEHHOCTSIM M MUHEPAJIbHBIM  acCOLHUALMSIM  yMEThb
OIIPENeSITh TeHE31C MIHEPAIOB.

Braoemy:

e METOJAAaMHU OIMHUCAHUS U TIOJIEBOM AMArHOCTHKU HauOoJiee PaCIpPOCTPAHEHHBIX M TPAKTHYECKU
[IEHHBIX MUHEPAJIOB, BBICKA3bIBATh OOOCHOBAHHBIC CYXKACHHUs 00 YCIOBUSIX WX OOpasoBaHUS U
MPAKTHYECKON [EHHOCTH U HEOOXOAMMOCTH LIEJIEBOTO UCCIISNOBAHUS MIUHEPAJIOB C MPUMEHEHHEM
COBPEMEHHBIX JJA0OPATOPHBIX METOIOB.

Huctmmummaa C1.6.24  «Kpucramiorpagus u  MHHEpaJorHs» CcrnocodCTByeT (GopMUpOBaHUIO
crenyromux komrereHunil, npeaycMotpeHHbx @I'OC BO no cneunansroctu «IIpukmannast reonorusy:

a) o0weKkyabTypHble kKomnereHunu (OK)

OK-1 — ciocoOHOCTh K aOCTPaKTHOMY MBIILJICHUIO, aHAJTU3Y, CUHTE3Y,

OK—6 — crmocoOHOCTh K KOMMYHUKAllMd B YCTHOH M NHUCBPMEHHOW (popMax Ha pPyCCKOM U
WHOCTPAHHOM SI3bIKax JJIsl pEIIEHHs 3a/1a4 MEXKJIUIHOCTHOTO U MEKKYJIBTYPHOT'O B3aUMOEHCTBHS;

OK-7 — CrtocoGHOCTB K CaMOOpPraHU3aLUU U CaMO00pPa30BaHUIO;

0) oomenpodeccuonanbubie komnereHunu (OIIK)

OIIK-2 — TrOTOBHOCTP K KOMMYHHKAllMd B YCTHOH W NHCBMEHHOH (opMax Ha pPyCcCKOM U
MHOCTPAHHOM $I3bIKaX JJIsl pEIIeHUs 3a/1a4 MPOoeCCHOHANBHON AeATeIbHOCTHY,

OIIK-5 — cnocoOHOCTh OpPraHU30BBIBATH CBOH TPYZA, CAMOCTOSTEIBHO OLIEHUBATH PE3YJIbTaThl
CBOEH AEATEIbHOCTH, BJIaJJCHHEM HaBBIKAMU CAMOCTOSITENIbHOW padoThl, B TOM YHUCIIE B cpepe MpOBeneHHs
HAy4HBIX UCCJIECIOBAHUL;

OIIK—6 — roTOBHOCTBIO IPOBOAMTH CAMOCTOSITENIbHO WJIM B COCTaBe€ IPYIbl HAY4YHBIH MOWUCK,
peanusysi CeLuaibHble CPEACTBA U METOMBI MOJyYEHUs] HOBOT'O 3HAHMS,

B) npodeccuoHanbHble komnerenuuu (1K)

I[IK-13 — cnoco0HOCTh W3y4aTh, KPUTHYECKH OLCHHWBATh HAYYHYIO W HAYYHO-TEXHUYECKYIO
UHPOPMALIMIO OTEUYECTBEHHOIO M 3apyOe’KHOro OIMbITa MO TEMATUKE HCCIENOBAHMNA T€OJOTHYECKOTO
HamnpaslIeHus,

[IK-16 — crmocoOHOCTh MOATOTABINBATE AAHHBIC JJISI COCTABJICHUS] 0030pOB, OTUETOB U HAYYHBIX
nyONuKanui.
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4. CTpykTypa 4 coaep:kaHHe y4eOHOH JUCHUIIMHDBI, BKJIIYasi 00beM KOHTAKTHOU
padoThI

O01mast TpyA0€MKOCTh THCLUITIMHBI COCTaBIIsieT 14 3a4eTHbIX enuHULb, S04 Haca.
Koumaxmmuas paboma npu npoeeoenuu yueonwvix 3aHamuil N0 OUCYUNTUHAM (MOOYIAM) BKAOUAE

6 ce0s 3aHAmMUsL JeKYUOHHO20 MUNA, CEMUNHAPCKO20 MUNA (Mpakmuyeckue 3ansmus, i1adopamopHuie
padomvt), npu HATUYUU 8 YUeOHOM NIAAHE - KOHCYIbMAayuu U HNpuemM KOHMPOAbHBIX pabom, pacuemuo-
epaghuveckux pabom, pyKoOBOOCMBO, KOHCYIbMAYUU U 3QUUmMa Kypcogvix pabomuvl (Npoexmos),
KOHCYyTvmayuu peghepamos u op.

Obvem (8 uacax) KoHmMaxmuoil pabomul 3aHAMUI JTeKYUOHHO2O0 MUNA, CeMUHAPCKO2O Mund
(Mpaxkmuyeckue 3anAmMus, 1AOOPaAMoOpHsle padomsl) onpeoensiemcs pacyemom dayoOumopHoil yueOHoll
HA2PY3KU NO OAHHOU Oucyunaune u cocmaensem 211 uacos ons ounoil u 38 yacos 0ns 3a04HOI hopm.

Obwvem (8 uacax) kKoHmMakmmuoil pabomvl Ha OOHO20 OOYUAIOUIE20CSL 3A0YHOT POpMbI 00YYeHst NPU
nposeoenul  KOHCYIomayuii U npuemda KOHMPOAbHLIX pabdom onpeoensiemcst HOpMaMmu epemeHu OJisl
pacuema o0vemMa yueOnoil HACPy3KU, GbINOIHAEMOU NPOGHeccOpCKO-NPenooasamenbCkumM COCmMasom, U
cocmaensem 0,5 yaca.

Konmaxmnas paboma npu npoeedenuu NPOMEICYMOUHOU ammecmayuu  6KI0Yaem 6 ceos
2PDYHNOBYI0 KOHCYTbMAYUI0 OOYUAIOMWUXCS Neped dK3AMEHOM, UHOUBUOYATbHYIO COAY) SK3AMEHA U (uau)
unousuoyansnylo coauy 3sauvema. (Qovem (6 uacax) epynnoeoti KOHCYTemayuu o00yuaiomuxcs nepeo
IK3AMEHOM ONPeOensemes HOpMAMU GpemMeHU Olsl pacuema 00vemMa Y4eOHOU HACPY3KU, GbINOIHAEMOT
Npoheccopcro-npenooasamebCKUM COCIMABOM, U COCMAGIsiem 2 4aca HA CPpyniy.

Obvem (6 uacax) O UHOUBUOYANBHOU COAUU IK3AMEHA ONPEeOesAemcs HOPMAMU 6PemMeHu Ols
pacuema o0vema yueOnoil HACpy3KU, 6bINOIHAEMOU NPOGHeccoOpCKO-NPenooasamensbCkum COCmMasoM, U
cocmaensem 0,5 uac na 00H020 0OYUAIUIe2OCs.

Obvem (8 uacax) Ons UHOUBUOYANLHOU COAYU 3AUeMA ONPeOensemcs HOPMAMU GpeMeHu Ols
pacuema o00vema yueOnoil HACPy3KU, 6bINOIHAEMOU NPOGHeccopCKO-NPenooasamensbCKumM COCmasom, U
cocmasnsiem 0,25 uac HQ 0OOHO20 00YYAIOUELOCH.
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TemaTuueckuii nian pucuunauebl « Kpucraniorpadgus u mutepanorus

Ne HaumenoBaunue pasjeJia,
n/ TEMbI JUCHHILIMHbI Coaep:xranne pasaesia, TeMbI
1 «Bseoenue, conuomempusn u
HpOeKyuU KPUCMasiioe»
«Beeoenue» [NonsaTHE 0 KpPHUCTAIAX M KPUCTAJUIMICCKOM BemecTBe. OCHOBHBIC CBOWCTBA
KPHCTAJUTHIECKOTO BCINECTBA! OJHOPOJHOCTB, AQHM30TPOITHOCTb,
CIIOCOOHOCTh CAMOOTPAHATHCA. [IOHSATHE O MPOCTPAHCTBCHHOH pEIIETKE
KPHCTAIUIOB M WX pOIb B IPUPOAC, HAyKe M TexHHKE. [Iporeccsl
pacTBOPECHUSI W KPHUCTAUIM3AaIUH  BEIIECTB. METOABI  BBIPAIIMBAHHUS
MOHOKPHCTAJUIOB. 3a1a41 KPHCTAIUIOTPAQHH U €€ CBSI3b C APYTUMH HAY KAMH.
Jramsl pa3BUTHA KpUCTALIOTpadum.
«I onuomempua u 3akoH nocrosHcTBa yrioB (CteHo-JloMoHOCOBA). METOABI H3MEPEHHS YITIOB.
npoekmupoganue kpucmannogy | T OHHOMETPBI OXHOKPYKHBIC, JBYKpPY>KHbIC W mpukmaasbie. Cdepuieckue
koopamHaThel TpaHcH. Crepeorpadpmucckue mnpoekumu. Cerka Bymsda.
Pemenne kpucramorpaduueckux 3amad Ha ceTke Bymega. [paduxa
KPHCTAJUIOB.
2 «Cummempust Kpucmaniosey | INESMEHTHI CHMMETPHH M OIICPAMHM CHMMETPHH, IUIOCKOCTH, OCH M IICHTP
HWHBEPCHHU, HHBHPCHOHHBIC OCH. [IOHATHE O BBIBOAE 3JCMEHTOB CHMMETPHH.
OCHOBHBIC TPH TEOpEeMBI: 1. O JBYX IEPECEKAIOMIMX OCIX CHUMMCETPHH, 2.
0 JBYX MEPECEKAIOIINXCS OCSIX CHMMETPHH;, 3. O IIEPECCUCHUH OCH HYETHOTO
MOPAAKA C IUIOCKOCTBIO CUMMETpHH. EnuHuvHBIC HampasicHus. BeBog 32
Knacco cumMerpun. CONMOTYHHEHHE W H30MOP(H3M TPYINI CHMMETPHH.
CuHronnm w KaTeropuu CHHTOHHH. (OO03HAUCHHE TOYCHHBIX TIPYIIT
cumverpru 1o 'epmany, Moreny, Illen¢aucy.
3 «Dopmvt Kpucmasios u
Kpucmanozpaguueckue
CUMBOTIBIY
«Dopmel KpuCmManios» IIpocteie ¢opmbl KpucTamaoB W HX KoMmOmHAmmu. OOmWE W YACTHbIC
mpocThie (POPMBI KPHCTAJUIOB PA3IMIHBIX KIACCOB. CXEMATHUECKHH BBIBOJ
47 mpoctbix ¢opm. Kpucrammmieckuif MHOTOTPAHHHK KaK COBOKYITHOCTH
mpocteix (opMm. IlomsTme raduryca. Pa3HoBHAHOCTH TPOCTHIX (opM.
PaBeHcTBO OJiiepa I BBIMYKIBIX MHOTOTPAHHHUKOB. JHAHTHOMOP(HbIC
(opmbl. ['ono3apuHecKie W TEMHIIPHICCKAE KIACChl KPUCTAIIIOB. DopMbI
PpeaIbHBIX KPUCTAJUIOB. J|BOMHHUKH, 3aKOHBI JBOMHUKOBAHUL.
«Kpucmannoepaghuuecxue 3aKOH PanMOHAIPHOCTH OTHOIICHHS NMAPAaMETPOB IPaHEH KpucTamia (3aKoH
CUMBOJIbLY larom). YcTaHOBKA KPHCTALIOB PA3IWMYHBIX CHHIOHMH CHMBOIBI TPAaHEH H
peoep. TeopeTHueCku BO3MOKHBIC TPAaHH W peOpa. 3aKOH TOSCOB (3aKOH
Betica). [Tapamerpsr Betica u mnaekcst Muuiepa. [lonarne "eauHm4HAS
rpaHp” W ec BHIOOP B KPUCTALIAX PA3IHYHBIX CHHroHWH [ padmieckue
MCTOIBI OMPCACICHUA CHMBOJIOB TPaHCH W pebep kpuctammia. W3MeHeHHE
YCTAHOBKH KPHCTAJLIA.
4 «Ocnoesvt yuenus o
CIpYKmype Kpucmasiioey
«Ocnoebt yuenus o cmpykmype | IlomyueHHe W CBOMCTBA PEHITCHOBCKUX NyueH. Jlupakuust peHTTCHOBCKUX
KpUCmasios » ayueii. BeBox (Qopmymsr Bymega-bperra. OcHOBHBIE TOHATHA U
CHCTEMATHYECCKHH XOJX PEHTTCHOCTPYKTYPHOTO AaHANIW3a, METOJAWKA H
ammapatypa. OnpeaeacHAe pa3Mepa | THIIA JICMCHTAPHOM TICHKH.
«Penmeenomempus [Nonsrue o muHEpare. MUHEpAIbHBIC BHIBI M WHIUBHIBI, MHHCPAIHHBIC
KpUCmaios » accormanmn. OnpencieHHEe MHUHEPAJOTHH Kak Hayku. Mcropus paszsBuTmsa
HAYKHA MHMHCPAJIOTHA. OCHOBHBIC 3Tanbl [10705KEHIE MHHEPAIOTHH B IIHKIIC
€CTECTBCHHO-HCTOPHYCCKIX HAYK M B3AMMOCBI3b €€ C JPYTHMH HAYKAMH.
3amaun COBPEMCHHOM 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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MUHEPATIOB »

«CamopoOHble snemeHmbl,

cepHucmasle COeOUHEeHU »

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

accormanmy. OnpeesicHue MUHEPAJIOTHH Kak Hayku. McTopust pazBuTusa
HAYKH MHHCPAJIOTHA. OCHOBHBIC 3TAIlbL. TTomoskenue MUHCPAJIOTHH B IUKJIC
CCTCCTBCHHO-UCTOPHICCKUX HAYK U B3AUMOCBA3b €€ C APYTUMH HAYKAMH.
3amavn COBPEMCHHOM MuHEpanorun. CHCTEMATHKA MHHCPAIOB,
TTo3HAKOMHTBCS C OCHOBHBIMH NpUHOUIAMHA I(J'IaCCI/I(I)I/IKaI.[I/II/I MHUHCPAJIOB.
Kmaccupuranus E. K. JIazapenko. [Topsamok COCTaBICHHUSA KOHCTICKTA
CBOWCTB MHHEPAJIOB, TIPUMEP 3aMOTHCHAI KOHCTICKTa. OCHOBHBIC yUcOHbBIC
TOCOOHS U CIIPABOYHUKH.

OCHOBBI COBpPEMEHHOI KIaccH(puKalmy MuHEPAIOB. OOIIAsT XapaKTepUCTHKA
CaMOPOJHBIX ICMCHTOB H CCPHUCTBIX COCANHCHHN: KOHCTHTYLVS
MHHCPAJIOB, COCIHPHICCKIE MOP(HOTOTHUCCKHE OCOOCHHOCTH, (DH3HICCKHC
H XHMHYCCKHE CBOWCTBA, OCHOBHBIC TCOJOTHUCCKUE YCIOBUS 00PA30BAHMUA,
MHHEPATbHBIC ACCOMHAIMH, TPAKTHYCCKOS MPHMCHCHHE.

O01mas XapakTCPUCTHKA OKUCIIOB W THAPOOKACIOB, CHITHKATHI (IBA
MOAKIACCA). KOHCTHTYLHSA MHHEPAJIOB, CIICIH(PHIECKHC MOP(OIOTHICCKHE
0COOCHHOCTH, (PH3HUICCKHC M XHMHYCCKUC CBOMCTBA, OCHOBHBIC
TCOJIOTHYCCKAC YCIOBHS 00PA30BAHIA, MHHCPAIBHBIC ACCOLUALMH,
MPAKTHYCCKOC MPUMCHCHHE,

«Kpucmannuueckas
CHPYKmypa U XUuMHUeCKUil
COCIAs MUHEPATIO8»
«Kpucmannoxumus
MUHEPAN08»

«Xumudeckue ceoticmaa
MUHEPATIOB »

[NonsTue xpuctannoxumun. OOIIHE CBOHCTBA CTPOCHI
KPUCTAJUTOXUMHYCCKUX BEMECTB. [ I[PHHINN NIOTHEHIICH YITAKOBKH aTOMOB
Y HOHOB, KOOPAMHALMOHHOE YHCJIO. THUIBI XUMHUYECKHX CBA3eH. Pagmychl
HOHOB M QTOMOB B KpUCTAJIAX. XUMHYECKHHA COCTAB MHUHEPAJIOB U
H30MOP(H3M; €TO THITHL, THATOHAIBHBIC PAABI, TCHCTHUCCKHUC (DAKTOPBL
TMomumop(hu3M, H30CTPYKTYPHOCTS.

XUMHUYECKHH COCTAB MUHEPAJIOB: MPOCTBIC H ABOMHBIC COJH, TBEPABIC
PacTBOPBI, KOJUTOUABL Pomb 1 THITED BOJBI B MUHCpATIAX. XHUMUICCKHIC
AQHAA3HI K UX HHTCPIPETANH (MCPECUCT JAHHBIX AHATH3A B (POPMYIIBI
MHHEPAJIOB - CYIb()HI0B M KHCIOPOJHBIX COeTMHCHMI). PacueT uncna
MOJICKY I B 3JIEMEHTAPHOU sruehike. PATNOAKTUBHOCTh M METAMHUKTHBIC
MHHCPAJIBI. Tumst PAOHOAKTUBHOCTH, PAAUOAKTUBHBIC H30TOIBI, ICPHOT
MOJTypacmaaa, MPAKTHIECKOE HCIOIb30BAHUE.

«@u3uueckue ceoiicmea
MUHREPAT108)»
«Onmuyeckue ceoticmea
MUHEPANIO8 »

« Dusuxo-mexanuieckie
cgoticmea MUHepanioe»

OnTuueckue CBOWCTBA:  NMPEIOMJICHHE,  JBYMPEIOMICHHS, ONTHYCCKAS
HHIUKATPHCA, MPO3PAYHOCTh, OTPAKCHHE, ONeCK, LBET M OKpacka
MHHEPAIIOB, YePTa, MICOXPOH3M.

MexaHHU4eCKHE CBOMCTBA: CHAMHOCTb, OTACIBHOCTb, H3J0M, TBEPAOCTD,
MPOYHOCTH, IJIOTHOCTh MUHEPATOB. OU3HYECKAs CYIIHOCTh 3TUX CBOMCTB B
3aBUCHMOCTH OT CTPOCHHMS HW PaCHpelciaCHHs CBA3CH B CTPYKTYpPE
MHHEPATOB. MArHuTHBIE CBOWCTBA MHHEPAJIOB. JIFOMUHECUCHITHA
MHHEPAJOB W €€ THNBL OJICKTPHYCCKUE M TEPMHUCCKHE CBOMHCTBA
MHHEPAJIOB.

«Mopdghonozuneckue
0COBEHHOCIU MUHEPAI06)

Brenmasas gopma orpaHEHHBIX M HEOTPAHCHHBIX MUHEPATOB. ['adbutyc n
00k, [ToBepXHOCTH OTPAHCHHSI MUHEPAIOB: TPAHH, HHIYKIMOHHBIC TPAHH,
MOBEPXHOCTH NPUpACcTaHusA. POPMBI pOCTA TPAHEH: CTYNICHYATEIC,
IITPUXOBBIC, BULIMHAIIH, CJICIBI CIAHHOCTH. 3aBUCHMOCTb BHEITHEH (DOPMBI
MHHCPAJIOB OT (PH3HKO-XHMHUICCKAX YCIOBHH MHHCPATIO00PA30BaHHA.
Cpacranmne MmuHepanoB. [JIBOHHNKH. 3aKOHBI TBOHHUKOBAHHUA. MHHCPATHHEIC
arperartsl ¥ HX THITBL: 36PHHUCTBIC-, MEIIKO-, CPETHE-, KPY THO3CPHHCTBIC;
PaAuaIbHOIYYUCTHIC, HAPAICIbHOBOIOKHHICTBIC, THCTOBATHIC,
CKPBITOKPUCTAUTMHYECKHE (TOHKOAUCHIEPCHBIE). DOPMBI MHHEPATIBHBIX TET:
JCHAPHUTHI, OOJIUTHL, CCKPEIUH (3KCObI U MUHIATMHbI), KOHKPEIIHH,
HATEYHbIC (POPMBI (CTATAKTUTHI, CTANATMHTHI, KOPKH, IIJICHKH), PY3bI,
SKUUITBI, TIPOSKIIIKH, TUIACTHI M APYTHE (POPMBL YCIOBHSA 00pa30BaAHUS
MHHEPAIbHBIX TCIL
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9 «Memoowt uccnedosanus MeTtoasl HCCICAOBAHHA MHUHEPATOB. MHHECPATOTHYCCKHN, XHMHUYCCKHH,
MUHEPATI08» CHEKTPAIbHBIH, MUHEparpaQuIeCKuil, PSHTTCHOTpa(MIECKUH, TEPMUICCKHH,
KPHCTAJUIOONTHYCCKHH, pasznencHue B TSDKEJIBIX SKUIKOCTSIX,
3JICKTPOMATHHTHAA Cemapaums, (IoTanmusd, OUTHXOBOH, MHKPO30HIOBBIH
AHAII3BI, TEPMOOAPOTCOXUMHYCCKAE HCCIICIOBAHMS.
«Cucmemamuka Munepaos:
10 Cunuxamel, KUC10pOOHBIE
COeOUHEHUSL, 2A/10U0bL)
«Cunuxamsi » OOmas XapakTEepUCTHKA CHIMKATOB. OCOOCHHOCTH KOHCTHTYIIMH W THIIBI
CTPYKTYP  CHIHMKAaTOB. KOHCTHTYIMS  MHHEpPAJOB, cHEUH(HICCKHE
MOp(oTOTHICCKHE OCOOCHHOCTH, (DH3MHUCCKHC W XHUMHUYCCKHC CBOWCTBA,
OCHOBHBIC ~ TCOJIOTHMECKHE  VCJIOBHSI  OOpa30BaHUA,  MHHEPAJbHbBIC
aCCOIMALINH, MPAKTHYCCKOC TPUMCHCHHE.
«Cony KUCIOPOOHbBIX KUCTOM, OO0mias XapakTepUCTHKA KUCIOPOIHBIX COCTUHCHUH U TAJIOUIOB HJICMEHTOB!
2anouosl » KOHCTHTYIIHSI MUHEPAJIOB, Crienu(pmieckue MOp(hOIOTHICCKUE OCOOCHHOCTH,
(pu3MMECKUE M XHMHICCKAC CBOWCTBA, OCHOBHBIC TCOJIOTHUECKHE YCIOBHS
00pa30BaHIsL, MHHEPAILHBIC ACCONHAIINH, MPAKTHICCKOE IPHMEHCHHE.
11 «I'enezuc munepanosy

«/{uazpammer azoswix
pasHosecuii»

«OHO02eHHbIe npoyecchl
MUHEPanoobpazoeans »

«OK302eHHbIe npoyeccel
MuHepwloo6pa308aHu}z »

«Memamopgpuuecxue
npoyeccel
MUHEPANO0OPA308aHUA »

OOmwme ceeacHU (PU3HKO-XUMHH IIPUMEHHUTEIBHO K MUHEPATOTHH. | TaBHbIC
TPUPOIHBIC (PAKTOPHI MHHEPATIO00PA30BAHMUS - TEMIICPATYPA, JABJICHUC U
KOHIICHTpamus BemecTa. Cpeasl MuaepanooOpasosanus. [Ipasmio ¢a3
I'ub6ca, cucTemMa, KOMIIOHCHT, (Pa3bL, CTCICHB CBOOOABL JIHarpaMMBI
(ha30BBIX PABHOBECHH (OTHOKOMITOHCHTHBIC, TBOMHBIC M IPYTHE THITHI
auarpaMM). IlapareHeTHUECKIUE MUHEPAIBHBIC ACCOLMALNH, TCHEPALUHT
MHUHEPAJIOB, CTAHH, 3TAIBL.

DHIOTCHHBIC MPOLECCH MUHSPATO00PA30BAHIS: MATMATHICCKHH,
TIETMATHTOBBI, MHEBMATOJUTOBBIN, THAPOTEPMATbHbIH,
MCETACOMATHICCKHHA(CKAPHOOOPA30BAHHUE), IKCTAILIITHOHHBIC, HX TJIABHBIC
MHHCPAJIBHBIC - AaCCOUAINA (FJ'IaBHI)Ie, HHOAUKATOPBI, BTOPOCTCIICHHBIC
MHHEPAJIBI).

OK30TCHHBIC TPOLCCCHI MHHCPAI000PA30BAHNS BBIBCTPHBAHHSA
(MECXaHHICCKOC W XHMHYCCKOC), OCATOUHBIC (MCXAHMUCCKUC, XCMOTCHHBIC,
OHOTCHHBIC), KPHOTCHHBIC, HWH(HIBTPAIIHOHHEIC, JHATCHCTHYICCKHC, HX
TJIABHBIC MHHCPAITBHBIC ACCOIHALIHH.

MeTtamopduieckue mpouecchl MHHEPAIOOOPA30BAHMAS: THITHI U (armu
MeTaMop(u3Ma; UX ITIABHBIC MUHEPAIbHbBIC ACCOIUALINH.

«Pazeumus Munepanbno2o
Mupa na 3emne»
«Munepanel @ 3eMHOll Kope U
MUHepanoeuyeckite Moxiy

«IIpuxnaonas munepanousy

MuHepaabHBIH COCTaB 3eMITH. PacpoCTpaHCHHOCTh MHHEPAJIOB B PA3HBIX
reocepax. IBomonus 00pa30BAHUS MUHEPAIOB HA 3eMIIC.
MHHEPATOTHYCCKAC TOXH H MPOBHHIIHH.

HpI/II(J'IaZ[Ha}I MHUHCPAJIOTHA: MOUCKOBAA, TCXHOJOTHICCKAA, TCXHHICCKASA H
MHHCPAJIOTHICCKOC MATCPHATIOBCACHHUC, OKCICPUMCHTAJIBHASL MHUHCPAJIOTHA
1 CHHTC3 MHHCPAJIOB. OCHOBHBIC TATIBI MHUHCPAJTOTHICCKUX HCCJICTOBAHHIA.
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WLTFOCTPATUBHBIX, TpapUuecKux, ayino- U BUIEOMATEPUATIOB).

Ilox MHHOBAMOHHBIMH MeETOJAMH B BBICIIEM OOpPa30BaHUM NOAPA3YMEBAIOTCS METOIBI,
OCHOBAHHBIE HAa HCIOJB30BAHWU COBPEMEHHBIX JOCTH)KEHHWH HAayKH U WH(POPMALMOHHBIX TEXHOJIOTHUH B
oOpazoBanun. OHM HarpaBiieHbl HA TOBBIIICHHE KAa4eCTBA IOATOTOBKU IyTEM PAa3BUTHS Y CTYNEHTOB
TBOPYECKUX CIIOCOOHOCTEH M caMOCTOSTeNbHOCTH. OHM TMPEANoNaraloT NpUMEHEeHne WHPOPMAITMOHHBIX
00pa3oBaTeNIbHBIX TEXHOJOTWH, a Takke Yy4eOHO-METOAMYECKUX MAaTepPHalIOB, COOTBETCTBYIOIINX
COBPEMEHHOMY MHPOBOMY YPOBHIO, B TIPOLIECCE MPETIOAABAHNS TUCLIUTUTNHBL

®  UCHONB30BAHUE MEOUAPECYPCOB, SHYUKIONEOUT, 21eKMPOHHbIX Oubauomex u Humepunem;
®  KOHCYIMUPOBAHUE CHYOEHMOS C UCHOIb306AHUEM SJIEKMPOHHOT NOYNMbL,
®  npuMeHeHlte MOOYIbHO-PENIMUHC08bIE MEXHONIO2UU OPLAHU3AYUY YUeOHO20 Npoyeccd.

6. IlepedyeHb y4eOHO-MeTOAMYECKOTO o0ecrmedeHUsi AJsl CAMOCTOSITEIbHOH padoThI
CTYAEHTOB.

Bcero Ha camocrositenbHyr0 paboTy 3amtanuposaHo 221 yaca — mns ouHod opwbl, 448 vaca —
TS 3204HON (POPMBL

Ienbto caMoOCTOSATENPHON pabOThl CTYOEHTOB SBISIETCS yOIyOJEHHOE H3Y4YeHHE OTHEIbHBIX
pasnenoB YUTAeMOro Kypca, C UCTONIb30BAHUEM PA3JIMNUHBIX HCTOYHHKOB HH(POPMALIUH.

JlaboparopHbie (mpakTHHeckue) padoThl TO KpucTayiorpaguu M MUHEPAJOTHH TIOMOTAOT
CTyZeHTaM TJIy0Ke YSICHUTh OCHOBHblE (PM3MYECKHe M XMMHYECKHE 3aKOHbI M SIBJICHUS, a TAK)Ke MOHSTh
NPUHLMITBI MUHEPANTooOpa30oBaTebHbIX MPOLECcCOB. [IpakTHuecKHe 3aHITUS MO pas3aeny MHHEPaJorus
NPEANoNaraloT  3HAYMTENbHYK)  CaMOCTOSITENbHYIO padoTy [ CTYIAGHTOB, Kak Ha JTame
npenBapuTesbHOro coopa MHGOpMALMH MO U3ydaeMbiM MHUHEpajiaM, TaK U MpHU pazdope KOIEKLHOHHOTO
Marepuana.

CamocTosiTenbHast paboTa CTyI€HTOB IIPeACTaBIsieT COOOH:

TEOpeTUYECKasi MOArOTOBKA K JEKLIMOHHBIM U TPAKTHYECKUM 3aHSATHSIM,;

MOATOTOBKA KOHCIIEKT-TA0JIHUII 10 MUHEpaJIaM,;

pa30op KONIEKLM MUHEPAJIOB,

npopadoTKa KOHTPOJBHBIX BOMPOCOB M CBOWMCTB MHUHEPAJOB JJIsl 3aLUThl TEOPETUYECKOW HaCTH
MPAKTHYECKOH WK J1a00paTOPHOM padoThL

PesynbraToM camocTOATENbHOM padoThl JOMKHA OBITH 3aIUTa MPAKTUIECKOH UITH Ta0OpaTOPHOH padoThI.

IlepeyeHb NPpUMEPHBIX KOHTPOJbHBIX BOMPOCOB IJIs1 CAMOCTOSITEJIbHOH PA00THI MO0 MOAYJISIM H
TeMaM.

Ilepevtit mody1v «Bsedenue, conuomempus u RPOeKUUU KPUCIALIL06)
Tema 1. Beeoenue.
1. Yro takoe kpuctamwi’?
Kpucrannbl kakux BeLIECTB BCTPEYAIOTCS B OBCEAHEBHOM JKU3HU?
Kaxkue reomerpudeckue GpopmMbl BaM U3BECTHBI?
UTto Ha3bIBAIOT IPaHbIO?
Yt0 Ha3bpIBAETCS] BEPIIMHON?
Uro HazbiBaetcs pedpom?
UYro BaM u3BecTHO 0 cummerpun? Ilpusenure npumepsl.
Uro BBI 3HaeTe 00 aTOMax U MOHAX?
Kakue Tumpl XUMHUYECKUX CBSI3€H BaM U3BECTHBI?
10. UYro Has3bIBaeTcs ABYNpEIOMIIEHHEM CBeTa?
Uro takoe nudpaxums?
Urto npeacTaBisitoT coOOH PEeHTTEHOBCKUE JTyun?
YT0 Takoe TerIoNPOBOIHOCTD?
Uto BbI 3HaeTE O MEXaHUYECKUX aedopmarusix?
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Tema 2. I'onuomempus u npoekmuposante Kpucmauios.

15.
16.

17.
18.
19.
20.

IIpuHIMI TOCTPOEHUS cTepeorpadpuuecKoi MPOSKIMH KPUCTAILIA.
Crepeorpadudeckast MpOEKLUs TUWIOCKOCTH, HAMPaBJICHHUs (OCH CUMMETPHH),
rHOMOCTepeorpadudeckas mpoekus rpadu. [IpuHIUN mocTpoeHusl.

Kaxkue npeumyiectsa padotsl ¢ ceTkoi Bynbha nmpu mpoekTHpOBaHUY KPUCTAJIIOB?
Yro Takoe Mmojroc rpaHu’?

B Buze kakux mpoeKiuii MOKHO TPEACTaBUTh IPaHb U peOpo Kpucramia?

Kax MOXHO H3MEPHUTH yrol MeXAy IPaHsSIMHU Ha IOMOIIbIO ceTKH Bynbda?

Bmopoit mooyns «Cummempus Kpucmaiioey
Tema 3. Cummempus Kpucmarnioe.

21.
22.
23.
24.

25.
26.

27.

28.

29.
30.

31.
32.
33.
34.

Kaxue ¢purypbl Ha3bIBAIOTCS PABHBIME?

Urto Ha3bIBAETCSI CHUMMETPUYHON Gurypoii?

[IpuBenuTe npuMepsl CHMMETPUYHBIX (GUTYp B Tipupoae?

Uro Ha3bIBaeTCs 3JIEMEHTOM cuMMmerpun? Jlaiite onpeneneHne LEHTPY CUMMETPHUH (LIEHTPY
UHBEPCHH), TUIOCKOCTH CUMMETPHH U 0csiM cuMMeTpuu. [Ipusenure npumeps! Guryp,
00JTaaro KX Pa3InIHBIME 3JIEMEHTAMUA CUMMETPHH.

ITouemy B kpucTaiax He ObIBAET OCEH MATOrO U BBILIE IIECTOrO MOPSIAKOB?

Uro takoe nHBEepCHOHHBIE ocu cuMMeTpun? [lpuBennre npumeps! puryp, odnamarImx
WHBEPCHOHHBIMH OCSIMH Y€TBEPTOr0 U LIECTOro NOpsiAKoB. KakuM MpoCThIM 3j1€MeHTaM
CUMMETPUH COOTBETCTBYIOT UHBEPCHOHHBIE OCH CUMMETPUU?

Ilepeuncnure OCHOBHBIE TEOPEMBI O CIOKEHHUH JIEMEHTOB cuMMeTpuu. Kakue crencraus
BBITEKAIOT U3 3TUX TEOpeM?

Uro Takoe eqMHUYHbIE U CUMMETPUYHO-paBHbIe HalpasiieHus B kpuctaiiax? Ilpusenere npumepsl
TE€X U APYTUX HANPaBICHUN.

Uro takoe Bun cuMMeTpuu Gurypsl? Kakue monoskeHust B OCHOBE BBIBOJA 32-X BUIOB CHMMETPUU?
BriBeaute BCe BUABI CHMMETPHHU U1l TOTO ClIy4asi, KOr[a ¢ €AMHUYHBIM HANIPaBICHUEM COBMELIEHA
OCb Y€TBEPTOro NMOpsIKa.

UTto Takoe CUHIOHUSA, U Ha KaKOM MPUHLIMIIE BUbl CHMMETPUU MOPA3AENA0TCS HA CHHIOHUN?
OxapakTepu3yiTe KpaTKO KaXyl0 CUHTOHHIO.

Kaxune cuHroHnM 00BbeIUHSIOT HU3IIAS, CPEAHSS U BBICIIAsT KATETOPUU?

DopMy bl CHMMETPUN KPUCTAJLIOB.

Tpemuii Mmooy « Dopiasl KpUCMALI06 U KPUCMALLOZPAPULECKUE CUMBOLbL)
Tema 4. ©opmwvr kpucmaiios.

3s.
36.
37.
38.
39.
40.

41.

42.

43.

44.

45.

Uro HasbIBaeTcs mpocToil popmoit u komOnHanmen?

Kax BeIBOZIATCS MpOCTHIE (HOPMBI?

Uro takoe obuue u yacTHble PopMbI?

Uro Takoe SHAaHTHOMOP(U3M U Kakue IpocThie (OPMBI TAIOT SHAHTHOMOP(HBIE PA3HOBUIHOCTH?

[Tepeuncnure npocteie GOPMbI HU3IIEH, CpEAHEH U BBICIIEH CUHTOHHI.

K xaxum npocTteiM Gpopmam crienyeT OTHOCHTD IPaHH, PACIIONIOKEHHBIE APaJUIEIBbHO H
NEePIEHANUKYISIPHO OCH CHMMETPHUH BTOPOTO MOPSAKA B AKCHAJIBHOM U TUTAHAKCHAJIBHOM BUIAX
CUMMETPUH MOHOKJIMHHOH CHHTOHUH?

MoryT 1 rpaHl MOHO3/Ipa MPUCYTCTBOBATh B T€X BHIAX CUMMETPHH, TA€ €CTh LIEHTP CHMMETPUN?

Kax MoxxHO Ha 7123 0€3 onpeneneHus BCeX 3JIEMEHTOB CHMMETPHH ONPENEIUTb CHHTOHUIO
Kpucraia?

Uem orrruaroTcst GOpMBbI HIEATbHBIX U PEATbHBIX KPUCTAJUIOB M KaK OMPEAEISIOT (PopMbl
peanbHBIX KPUCTAJIIOB?

Hanucates ¢popmyny cummeTpun 1 n300pa3uTh B cTepeorpadhuaeckoil MPOSKINU TETPAroHAIbHYIO
PU3MY.

Hamucares ¢popmyny cumMeTpun 1 u300pa3uTh B cTepeorpadnIeckoil MPOEKUNN IreKCaroHAIbHYIO



46.
47.
48.
49.
50.
S1.
52.
53.
54.
5S.
56.
57.
58.
59.
60.
61.

62.
63.
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PU3MY.

Hanucarb ¢popmyny cuMMeTpun 1 n300pa3uTh B cTepeorpadnIeckoil MpoeKUUn pOMONIECKYIO
PU3MY.

Harmucates ¢popMysty cMMMETPUH 1 U300pasuTh B cTepeorpapuIeckoil mpoeKuu poMOuIecKuit
TETpa’Ip

Hanucatb ¢popmyny cummerpun 1 u300pa3uTh B cTepeorpadnieckoil MPOEeKLNH TeTPArOHAIbHYIO
ounmpamunay.

Hanucares ¢popmyny cumMeTpun 1 u300pa3uTh B cTepeorpaduaeckoil mpoekuuu poMoosap.

Hanucares ¢popmyny cumMeTpun 1 n300pa3uTh B cTepeorpadmuecKoi MpOeKIH TeKCadap.

Hamucates ¢popmMysly cCHMMETPUU B U300pa3uTh B cTepeorpad MuecKoi MPOEeKIINH KPUCTAIT HU3IIEH
KaTerOpHU .

Hamucates ¢popmMyity cMMMeTpUU 1 U300pa3uTh B cTepeorpad MuecKoi MPOSKIINH KPUCTAIT HU3IIEH
KaTeropuu (TPUKIMHHON CHHTOHHH)

Hanucares ¢popmyny cumMeTpun 1 n300pasuTh B cTepeorpaduieckoil MPOeKUNH KPUCTAIT HU3LIeH
KaTeropuu (MOHOKJIMHHOW CHHTOHUH)

Hamucates ¢popmMysty cHMMETpUU B U300pa3uTh B cTepeorpad MuecKoi MPOEeKIINH KPUCTAIT HU3IIEH
KaTeropuu (POMONUYECKON CHHTOHHH )

Hanucates ¢popmyny cuMMmeTpun U n300pa3uTh B cTepeorpaduueckoil MpOeKINH KPUCTAIUT CpeaHei
KaTeropuu (TeTparoHajJbHONH CUHTOHUH)

Hanucares ¢popmyny cumMeTpun 1 n300pa3uTh B cTepeorpadpnIeckoil MPOSKUUN KPUCTAILT CPEeIHEH
KaTeropuu (reKcaroHaJbHOW CHTHTOHHH )

Hanucares ¢popmyny cumMeTpun 1 n300pa3uTh B crepeorpaduueckoil MpOeKIMH KPUCTAILT BICIIEH
KaTeropuu (KOMOMHAIIHMIO IBYX TE€TPA3APOB).

Hanucartb ¢popmyny cumMerpun 1 u300pa3uTh B cTepeorpadnaeckoil MPOeKUNH KPUCTAILT BBICIIEH
KaTeropuu (KOMOMHALIMIO T€KCadApa U TETPAdIPa).

Hanucates ¢popmyny cumMeTpun 1 n300pa3uTh B crepeorpaduueckoil MpOSKINH KPUCTAILT BICIIEH
KaTeropuu (KOMOMHALIMIO OKTadApa U reKcasapa).

Kaxkue Tuns! cpactanuil Bol 3HaeTe?

Uro HaszbiBaercs ABoiHUKOM? Kakue s1eMeHThl ABOMHUKOBAaHUS Pa3IMyaloT B KpUCTaIax?

UTto Ha3bIBAETCS AMUTAKCUEH U YeM OHa OOBACHSAETCS?

Kaxk Bnusier kpucramioobpasyromas cpena Ha Gopmy kpucrama?

Tema 5. Kpucmannoepagpuueckue cumeonsi.

64.
6S.

66.

67.
68.

69.
70.
71.

72.
73.
74.

Kax ¢popmymnupyercs 3akon Aron (I'aron)?

[Touemy OTHOIIEHHS MAPAMETPOB IBYX T'PAHEN PaBHBI LIEJIbIM, IPOCTHIM U CPABHUTEIBHO MaJIbIM
yucnam?

Uto Ha3bIBAETCS CHMBOJIOM H [TOYEMY IIPU OIPEEIEHUN CUMBOJIOB OepeT 0OpaTHBIE OTHOIICHUS
napameTpoB?

Kax BpIOMparoT kpuctayuiorpadguueckie ocu B KpUCTaulaX Pa3sHbIX CHHTOHUN?

Uro Ha3bIBAeTCS €MUHUYHOMN IPAHBIO M ITOYEMY TOJBKO B KyOUYECKOH CHHIOHUH €IMHUYHAS TPaHb
OTCEKaeT paBHbIE OTPE3KU Ha OCSIX?

YroTakoea:b :c; o, B, y?

MoryT 1 ABE rpaHU KPUCTAJUIA UMETh COBEPIIEHHO OJJHHAKOBBIE CHMBOJIBI?

K xaxum npoctemm popmam otHOcsATcs rpanu (100), (110) u (111) B kpucTannax KyOu4eckoid,
TETParoHaJIbHON, pOMONYECKOH, MOHOKIIMHHON U TPUKJIMHHONW CHHIOHUSX ?

Omnpenenenue cuMsoja pedpa B KpUCTaILIE.

Beruncnenne cumBona pedpa, MPUHAIIEKAIIETO IBYM IPAHSIM.

IMosic B kpucrasuie. Beranciaenne cuMBoia rpasy, IpUHAIJIEKAIEH TaHHOMY TOSCY.

Yemeepmutit moOy1s « OCHOBBL YUEHUA O CHIPYKIYPE KPUCMA/LIL06)
Tema 6. Ocnosw yuenus 0 cmpykmype Kpucmaiios.

75.

Uro nmpexacTasisieT cOO0I MPOCTPAHCTBEHHASI KPUCTAJUINYECKAsT PELIETKA?
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76. UTo Ha3bIBaETCs 3JEMEHTAPHOM siUeHKON 1 KakoBa OHA JJIsl pa3HbIX CHHTOHUN?
77. UeMm u kak onpeaensercs peuierku bpasa?

78. Kak pemerku bpass cBsi3aHbl ¢ CHHIOHUEH KPUCTAJLIOB?

79. Uto Takoe peTUKyJIsApHas IIOCKOCTh CETOK U 3aKOoH bpasa?

80. I'abutyc KpucTaIOB.

Tema 7. Penmeenomempus Kpucmaiios.
81. Kaxue ycioBHs HY>KHO BBIIOJIHUTD JJIs OJyUEHUs] PEHTT€HOBCKUX Jy4ei?
82. Uem otnu4aroTcst OelbIil M XapaKTePUCTHUECKHIA CIIEKTPhI PEHTTEHOBCKUX JTYYEii?
83. BriBenure popmyny Bynbsda-bparra.
84. IToueMy OTpaskeHHBIE JIyYH B METOJIE MOPOIIIKA NAIOT KOHYC ¢ pacTBOpoM 07
85. Kak npousBoautcs pacueT nedaerpamMmbi?
86. Kak npomnsBonuTcs pacundpoBka BELIECTBEHHOIO COCTaBa U3 aedaerpamMmbl?

Iampuii mooyns «Beedenue ¢ MUHEPALOZUIO U CUCHIEMAMUKA MUHEPAL06)
Tema 8. Beeoenue u cucmemamura MuHepaios.
87. [aiiTe onpeneneHne NOHATUN «KMUHEPAT», KUHAUBUAY.
88. Uem 3aHuUMaeTCs HayKa MUHEPAJIOTHs, B UeM 3aKJIIOYAETCsl €€ INIaBHbIe 3a1a4uu?
89. OxapakTepusyiiTe OCHOBHBIE HCTOPHUUECKUE STalbl pa3BUTHs MuHepaitoruu. Hasosure pamumum
YYEHBIX U YKAXKUTE UX 3HAYCHHUE B PA3BUTUU MUHEPAIOTHH.
90. B 4em B3auMOCBSI3b HAYK KpHCTALIOrpadus U MUHEPAIOTHsI?
91. 3agauu COBPEMEHHOI MUHEPaJOTrHH.
92. Kakue npuHLHIIBI OJIOKEHBI B CUCTEMATUKY MUHEPAJIOB?
93. Knaccupuxauus E. K. JlazapeHKO: THITBI, KJIaCChI, TOJKIACCHL

Tema 9. Camopoonvie snemenmsi, CepHUCHIbIE COEOUHEHUSL.

94. Yo Ha3pIBaeTCs CAaMOPOIHBIMU MUHEpanaMu?

95. Uem 0OBSACHSETCS 3JIEKTPOIIPOBOAHOCTD U TEILIONMPOBOAHOCTD § CAMOPOIHBIX METAJIOB?

96. UeM oTnnU4arOTCA MO CBOEH CTPYKTYPE UHTEPMETAIIUABI OT TBEPIBIX PACTBOPOB METAIIOB.

97. KakoBBbI INIaBHBIE TUIBI CTPYKTYP U XUMHUYECKUX CBA3EH Y MUHEPAJIOB IPOCTBIX BEIECTB, KAK OHU
CKa3bIBAKOTCS HAa CBONMCTBAX MUHEPAJIOB.

98. KakoBbI ycioBUsi 00pa3oBaHUsT CAMOPOIIHBIX . MEIH, 30J10Ta, Cephl, rpadura, ammasza’?

99. C TOYKH 3peHHsI XUMHH, YTO TAKOE MPOCTbIE CYIb(PUABI, MEePCyNbPubl, CyIb(HOCOIH U TEILTYPHIBL.

100. Kak oT THIIa CTPYKTYp XHMUYECKHX CBSI3€H 3aBUCAT CBOWCTBA CyJIb(UIOB?

101. Kakue cynbpuasl TBepKe CTEKJIA U TOUeMy?

102. KakoBbI IJIaBHBIE MPOLIECCHI MPUTIOBEPXHOCTHOTO OKHUCIICHUS CYIb(PHIOB.

103. B ueM oTiiMune XMMUYECKHUX COCTAaBOB MUHEPAJIOB 30HbI OKHCJIEHUsI U BOCCTAHOBJICHUs?
HazoBure MuHepanbl 3TUX 30H U YKaXXKUTE UX [IOUCKOBOE U MPOMBIIIJIEHHOE 3HaUeHHe?

104. YUrto nojI0KeHO B OCHOBY JIEJICHUS THIA «CYJIb(PUABD HA KIIACChI?

105. Kakue MuHepasbl-CyIb(OUIbI SIBISIFOTCS PyIOi HA Menb?

106. Kakue MuHepasbl BXOIAT B COCTaB MOJMMETATUIECKUX PyA?

107. Kakue MuHepaibl BXOIAT B COCTaB KOMYENAHHBIX PyA?

108. Kakue MuHepassl U3 Kj1acca cylbpuaoB 001agar0T MArHUTHBIMUA CBOWCTBAMU?

109. Kakue muHepaibl U3 Kjacca cynbdoconei cogepkar cepedpo?

110. Kakue MuHepasbl U3 KJacca TEJUTyPHUIOB CONEPIKAT 30J10TO?

Tema 10. Oxucav u 2uOPOOKUCTBI, CUTUKAMBL (06 NOOKNACCA).
111.Kakue OKUCIBI SBIAIOTCS NPOCTHIMU U CIOKHBIMU?
112.Kakue MeTaminyeckye 3J1eMEHThI BXOJAT B COCTAB OKCUAOB?
113.KakoBa cTpyKTypa LIIMHHEIN U 4T0 0003HaYaeT Yucio Z7?
114.11Tepeuncnure MUHEpAIIbl MapraHia (OKUCIbI U TUAPOOKHUCIIBI).
115.B 4em paznuune MUHEPAIIOB PYyTHI, OpyKHUT, aHaTa3?
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116.I'ne 0Opa3yroTcss MUHEPAJIbI TAHTAIHUT U KOJTyMOHT?

117.Yto Takoe MapTUT U MYLUIKETOBUT?

118.Kakue ocHOBHBIE pa3INyus OKUCIOB U THAPOOKHUCIIOB?

119.1Touemy TBepAOCTb KOPYHAA U FeMaTUTa PE3KO pa3IndyaroTCs?

120.Yto Takoe OOKCUTBI U Balbl (COCTAB, MPOUCXOKACHHE, 3HAYCHIE)?

121.Kakue npOMBIIIIEHHO [IEHHbIE MHHEPAJTbI KJIACCa OKCUIOB 00Pa3ylTCs B CKapHax?

122.B 4yem CyLIHOCTh METAMUKTHOTO pacmana MuHepanos? [Ipusenere npuMepsl MUHEPAJIOB Kjlacca
OKCUJOB, BCTPEUYAIOIIHUXCA B METAMUKTHOM COCTOSIHUH.

123.Kakoii NprHLUII JISXKUT B OCHOBE COBPEMEHHON KPHCTAINIOXMMHYECKON KIaCCU(UKALIIH
CUJINKATOB?

124.Kakoe 3HaU€HUE KPEMHUS U AJTFOMUHHUS B CTPYKTYPE CHIIMKATOB?

125.Ha yem ocHOBaHO JeJieHHuEe MUHEPAJIOB Ha MOAKJIACCHI B KJ1acCe CUIMKATOB?

126.Yxaxxure OCHOBHBIC MOTHBBI KPUCTAJUIMUECKUX CTPYKTYP MUHEPAJIOB KJIacca CUIIUKATOB?

127.KakoBbI INIaBHbIE KPUCTAJUIOXUMUYECKHE OCOOCHHOCTH CUJIMKATOB ¢ OMIMHOYHBIMU W CABOCHHBIMU
KPEMHEKHUCJIOPOIHBIMH TETPA3IAMH B UX CTPYKTYpE.

128.KakoBO NOMCKOBOE 3HAYEHUE IPAHATOB, KAKOBBI UX XapaKTEPHbIE MUHEPAJIbHbIE aCCOLMALUU U
MECTOPOXKICHHUS.

129.B kakux MECTOPOXKIEHUsIX 00pasyercst GOPCTEPUT, a B KAKUX OJUBHUH.

130.Kaxkoit cMBICIT KpoeTcs 32 Ha3BaHHEM MUHepasia "reMumopdut”.

131.KakoBbI rIaBHBIE TUIBI KOJIEL] KPEMHEKUCIOPOAHBIX TETPA3APOB.

132.Kak Tun Kojblia 1 OCOOEHHOCTH CTPYKTYPbI CKa3bIBAIOTCS HA OOJIMKE KPUCTAJLIOB Oepuilia U
TypMaJIvHA.

133.KakoBbI ri1aBHbIE OCOOEHHOCTH N30MOP(PH3Ma 1 XUMHUECKOTO COCTaBa TyPMAJIUHA.

HTecmoit modye «Kpucmaniuueckas cmpykmypa 4 UMUYECKUIl COCMAE MUHEPAIL06)
Tema 11. Kpucmannoxumus munepanos.

134.Kakue BOIIpOCHl U3y4aeT KPUCTAIIOXUMUSA?

135.Kakue ecTb nBa TUMA IMJIOTHEHIINX YIAKOBOK IIAPOB U Y€M OHH OTJIUYAIOTCS APYT OT Apyra?

136.Kakue nmyCTOTHI KpyNHEE B IMJIOTHEHUIINX YIAKOBKAX — TETPA3APUUECKUE WIHM OKTAdIPUYECKUE U

KaKOBa 3aKOHOMEPHOCTb B UX pacIpeeneH!n?

137.KoopAnHAaLMOHHOE YHCJIO aTOMOB B CTPYKTYpP€ MUHEpaa.

138.Yemy paBHO koopauHaimonHoe uucio Na u Cl B ctpykrype NaCl.

139. Tuner xuMu4eckux cBsi3el (OCOOEHHOCTH, CHJIA CBSI3H).

140. CucreMbl paanyCcoB HOHOB U B3IJIAAbI HA UX Pa3BUTHE.

141.KaxoBsl reHeTn4eckne paxkTopel H3oMopduzma.

142.Yrto0 Takoe TBEpABIE PACTBOPBI - UCTUHHBIE, BBIYUTAHUS, BHEAPECHMUS.

143.1Touemy u kak pactyT kKpuctayiibl. C Kakol CKOPOCTBIO POCTA IPAHU MOKPBIBAIOT KPUCTAJLI.
Tema 12. Xumuyeckue c80UCMEa MUHEPATIOS.

144.Kak npoBOAATCS XUMHYECKUE aHATHU3BL.

145.1lepecuer faHHBIX XUMHUYECKUX aHAIU30B JUIS CYJIb(UAOB U KUCIOPOIHBIX COCTUHEHUH.

146.Yrto Takoe TBEpABIC PACTBOPHI?

147.Kakue TUnbl BOABI HAXOAATCS B MUHEPAJIAX.

148.YTo0 o3Havaet uucno Z?

149.YT0 Takoe METaMUKTHbIE MUHEPaJIbl?

Ceovmoii Mooy « Dunuueckue ceolicmea MUREPAI08»
Tema 13. Onmuueckue c60HCMEA MUHEPAIOB.
150.Kakue riaBHbIE ONTUYECKUE CBOWCTBA MUHEPAJIOB?
151. Ot uero 3aBucHT OJIECK MUHEPAJIOB?
152.Yto Takoe xpoModopbI?
153.Kaxoii Tim oKpacku MHHEPAJIOB ABJISIETCSl HAanOOIee yCTOHIUBBIM?
154.Yro Takoe Mmieoxpon3M U B KaKUX MUHEpaIax OH MPOSIBISETCS?
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155.V xakux muHepanoB HabOaeTCsl By IpeoMiieHue?

Tema 14. Qusuro-mexanuyeckue c60lCmMea MUHEPAIOS.
156.Yem oOycnoBnena TBepaocTs MuUHEpaoB? Kak MaKpOCKOIMMYECKH ONPENETSITh TBEPAOCTh?
157.Kak npoxoauT CmaitHOCTh B KPUCTAJJIAX MUHEPAJIOB LIEMOUYEYHOMN U CJIOUCTOMN CTPYKTYPbI?
158. CxonbKo miockocTel CaiiHOCTH C OIMHAKOBBIM COBEPLIEHCTBOM MOJKET OBITh B KPUCTAIIIAX

KyOHU4ecKoi CHHTOHHUH?

159.YeM oTAENBbHOCTD OTIMYAETCS OT CHAMHOCTH U U3jioma?
160.KakoBbI rf1aBHbI€ TUIIBI MATHUTHBIX CTPYKTYP MUHEPaAJIOB?
161.Yrto Takoe Mbe303JIEKTPUIECTBO U B KAKHNE MUHEPAJIBI SIBJISTIOTCS TbE€303JICKTPUKAMHE?
162.Yem 00yCIOBJICHO JIFOMUHECIIEHTHOE CBEUCHIE MHUHEPAJIOB?

Bocvmoii modynv «Mopponozuueckue ocobennocmu MUHEpaoey
Tema 15. Mopghonozus munepanos.
163.Yro nonnmaetcst mox MopQoJorunel MUHepaios?
164.Kakoe oTnudne MexIy rabuTycoM U OOJIMKOM MPUPOAHBIX KPUCTAJIIOB?
165.Kaxue ObIBatOT THITBI IITPUXOBKU HAa MOBEPXHOCTH MHUHEPAJIbHBIX HHANBHIOB U HA MIIOCKOCTSIX
cniaitHocTH?
166.Kakue Tumnbl MUHEpaIbHBIX arperaToB BCTPEUAIOTCS B Ipupoae?
167.Kaxoii 00Uk MHANBHIA B 36pPHUCTBIX, JIYYUCTHIX M JIMCTOBATHIX arperarax?’
168.Yto Takoe opMa MUHEPATHHOTO TeIa?
169.Kax obpasyroTcs mapajuiebHO-1IIECTOBATHIE arperaThl?
170. [Inst kakux ycioBHi 00pa30BaHUsI MUHEPAJIOB XapaKTEPHbI TaKue (POpPMbI MUHEPATBHBIX TEJ KaK
KOHKPELIUH U OOJIUTHI?
171.Kaxk pactyT apy3el. UeM cekpeluun OTIUYarTCs OT KOHKPELUH.
172.Yto takoe niceBnoMopo3bl, mapamMopgo3bl U T. 1.
173.KaxoBbl pOpMBI MUHEPATBHBIX TEI.
174.YT0 Takoe NONKOJOKPUCTAIIBI U METACOMBI?
175. Vkaxute xapakTep cpacTaHUs] HHIAUBUIOB B CEKPELIUAX U KOHKpeLUsax?

Hesamutit mo0y1v: «Memoowt uccie006anus MUHEPAL06)
Tema 16 Munepanocuyeckue memoost Uccie008anss MUHEPANOB.
176.Kakue ecTb METObI U3YUE€HUsI MUHEPAJIOB?
177.Kakue xapakTepUCTUKH MUHEpaja MOJy4aroT C MOMOLIBK) METOAOB. MUHEPAJIOTHYECKHH,
XUMHYECKUH, CIIEKTPAIbHBIA, MUHEparpaGuIecKuii, peHTreHorpaduIecKuii, TEPMUIECKHH,
MHUKPO30HOBBIH.
178.11o kaxuM npuU3HaKaM NPOBOJUTCS MOJeBasi AUArHOCTHKA MUHEPaIoB?
179.11pu uccnenoBaHUU KAaKUX MHHEPAJIOB HEOOXOAUMO MPOBOAUTD TEPMUUECKHUI aHAIN3?
180.YTo Takoe cenapariysi MUHEpPaJIOB NP MUHEPATOrMUECKUX HUCCIeN0BAHUAX?
181.Kaxue nmapaMeTpbl MOMyHarOT NMPH TEPMOOAPOrE€OXUMHUIECKUX UCCIEAOBAHUSIX MUHEPAIIOB?

Hecamutit mooys «Cucmemamura munepanos: Cuiukamsl, KUC/10pOOHbIE COCOUHEHU, 2AIOUOBL)
Tema 17. Cunuxamot.
182.Kaxoii mpuHIMII JIEKUT B OCHOBE COBPEMEHHOH KPUCTAUIOXUMHUYECKOH KilaccuuKaum
CUJINKATOB?
183.Kakoe 3HaueHNe KPeMHUS U aIIOMUHUS B CTPYKTYpPE CUIIMKATOB?
184.Ha ueM ocHOBaHO pa3zeneHne MuHepanos?. Kakoi MPUHLIMII JIEKUT B OCHOBE COBPEMEHHOM
KPHUCTAJNIOXUMHYECKON KITaCCU(PUKALIIH CHITUKATOB?
185.Kakoe 3HaueHNe KpeMHUS U aIOMUHUS B CTPYKTYpP€E CUIIMKATOB?
186.Ha uem ocHOBaHO AejIeHIE MUHEPAJIOB Ha MOAKJIACCHI B KJIACCE CUIIUKATOB?
187. Vkaxxute OCHOBHBIE MOTHBBI KPUCTAJUIMYECKUX CTPYKTYP MUHEPAJIOB KJIACCa CHUIIMKATOB
MHHEPaIoB?
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188.KakoBa mo3uius aFOMUHIS B CUJTUKATaX U UX TJIABHBIE KpUCTAJLIOrpaduieckue 0COOCHHOCTH.

189.KakoBbI r1aBHBIE THUIBI KPEMHEKHCIOPOAHBIX MPYIIIUPOBOK B CTPYKTYyPax CHIJIUKATOB.

190.KakoBbI IIaBHBIE TUIIBI LIETOYEYHBIX U JICHTOYHBIX MPYNIUPOBOK KPEMHEKUCIOPOAHBIX
TETPa’APOB B CTPYKTYpPax CHUIMKATOB.

191.Kaxoe MecTo 3aHMMArOT BOJUIACTOHUT, POAOHHUT U MUPOKCEHBI B KIACCU(PUKALIUH LIENOYEIHBIX
CUJINKATOB.

192.KaxoBbl OCHOBHBIE KPHUCTAJUIOXUMHUYECKUE U T€HETHUECKHE OCOOCHHOCTH ITUPOKCEHOB U
ampuO0oJIoB.

193.KakoBO CTpOeHHE JTUCTa KPEMHEKHCIOPOIHBIX TETPA3IPOB U KaK BBIBOJUTCS €ro hopmy.ia.

194.KaxoBblI CTPYKTYpBI, COCTaB, (OpMyJia MUHEPAJIOB MOIKIIACCA CIOUCTBIX CHIIMKATOB.

195.Kak cTpykTypa B COCTaB CKa3bIBatOTCS HA MOP(HOJIOTHH KPUCTAJUIOB M CBOMCTBAX CIOUCTBIX
CUJIMKATOB U AJTIFOMOCHJIMKATOB.

196.Yewm onpenensercs 3apsAn Kapkaca.

197.11o xakoMy (pU3HMHUECKOMY CBOHCTBY MOXKHO OTJIMYHTh MTUPOKCEH OT ampudona?

198. CxonbKo rpayCcoB CMeXHbBIE YIJIbl CLIAHOCTH Y TUPOKCEHOB?

199.Kaxoii mpuHIMIT ITOJIOJKEH B OCHOBY KJIaCCU(UKALINU CIOUCTBIX CHIIUKATOB?

200.Yem OTIIHYAIOTCS TIO CTPOSHUIO U CBOMCTBAM MUHEPAJIbI TPYIIIBI TAJIbKA — MAPOGUILTHTA, CITFO U
XJIOPUTOB?

201.Kakoe 3HaueHHE UMEET TEPMHUUECKUIN aHAIN3 B ONPEICICHUN MUHEPAJIOB MOAKIACCA CIOUCTBIX
CUJINKATOB?

202.TToyemMy BepMUKYJUT NPU HArPEBAHUU BCIy4UBAETCs ?

203.Hazosure noauMmopdHbie MOTUPHUKALH KPEMHE3EMA.

204.Ha3oBuTe pa3HOBUAHOCTH HU3KOTEMIIEPATYPHOIO KBapLa.

205. HazoBuTe 3aKOHBI ABOMHUKOBAHUS KBapLa.

206.Kakue MuHepasbl BXOAAT B IPYMIY MOJEBBIX INATOB?

207.YeM 0OBsICHSICTCSI HU3KHH YIENbHBIA BEC KAPKACHBIX CUIIMKATOB?

208.11o xakuM Npu3HaKaM OTJIMYAIOT IJIArMOKJIA3bl OT KAJUEBBIX OJEBBIX IINATOB?

209.Y10 Takoe MepTUTHI U KaK OHU 00pa3yroTCs?

210.B uem 0COOEHHOCTH KOHCTUTYLIMH LIEOJIUTOBR?

211.Yto Takoe nopomgoobpasyromuiie MuHepanbl? Kakine MuHepaibl U3 Kjlacca CHIIMKATOB OTHOCSTCS K
nopoaoo0pasyoLUIM MUHepatam?

212.Kakne MuHEpasbl KJIacCa CHIIMKATOB HCIOJIB3YIOTCS B MPOMBIILIEHHOCTH OJlarofapsi CBOUM
$u3nIeCKUM CBOWCTBAM (3JIEKTPOU3OIISLIUOHHBIM, TETUIOM30JISILIMOHHBIM, ITbE€303JIEKTPUIECKIM U

T. 1.)?

Tema 18. Conu Kuciopoousix KUCiom, 2anouosi.

213.Kakoli IpUHIIHII JISKUT B OCHOBE COBPEMEHHOM KPUCTAIUIOXUMHUECKOH KJIacCU(UKALIUN COJIEeH
KHUCJIOPOJHBIX KUCJIOT, rajJouoB?

214.KakoBbl npuMepPbl KOMIUIEKCHBIX AHUOHOB U KPUCTAJUIMYECKUX CTPYKTYP MHUHEPAJIOB — COJIEH
KHUCJIOPOJHBIX KUCIIOT?

215.B 4eM CXOACTBO CHIIMKATOB U OOPaTOB?

216.Yto Takoe MUHEpaIbl — KUCIIbIe, HOPMaJIbHBIE, OCHOBHBIE, BOIHbIE U O€3BOAHBIE COJIN?

217.Kakue nzomMopdHbIe MprMecH XapaKTepHbI U1 araTuTa’

218.Yto Takoe pochopuThI U UX TEHE3UC U 3HAUCHHE?

219.Kakue u3 apceHaToB SIBJISIFOTCS IOUCKOBBIMU MPU3HAKAMH Ha KOOAJIBTOBBIE U HUKEJIEBbIE Py IbI?

220.Kakwue 351eMeHThI JOOBIBAIOT U3 MOHALUTA?

221.Yem oTiiM4ar0TCs KapOOHATHI TPUTOHAIBHON U POMONYECKON CHHTOHHUH?

222.KakoBa pacTBOPHMOCTb B COJISTHOH KHCJIOTE Pa3JIMUHbIX KapOOHATOB?

223.Kakue kapOoHaThl 00pa3yrOTCsl B 30HE OKUCIICHUS CYIb(QUIHBIX MECTOPOXKIECHH?

224.Kakne kapOOHBI HCIIONB3YIOTCSA B METAJUTYPIUU U IEMEHTHOH MTPOMBIIIIEHHOCTH?

225.KaxoBbl B3aUMOOTHOIICHUSI TUIICA U AHTHAPUTA?

226.1 ne npumensiercst Oaput u modemy?
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227.B kakux yCJIOBUAX B MPUPOJIE OOpa3yeTcs alyHUT U SIPO3UT?
228.Kaxkoe oTiiiune MeKIy XJIOpUTaMu U (TOpUIaMU?

229.Kakue oTianuus B CTPYKTypax rajnura u ¢uroopura?

230.Kak mpoxoauT cnaiiHOCTh y rajuta u GroopuTa?
231.1IpombllIeHHOE 3HaAUYEHUE MIHEPAJIOB KJlacca XJIOPUAOB U pTopunos?

Oounnaoyamtit mooyis «I enesuc munepainos»
Tema 19. J[uacpammsr ghazoswix pasnosectii.
232.Munepanorudeckoe rpasmio ¢as I mbdca n OCHOBHBIEC TOHATHS (TEPMHUHBI)?
233.11oka3aTh Ha OMTHOKOMIIOHETHOM quarpamme (pa3oBoro paBHOBECHSI KBapLa MOJsT yCTOHYHBOCTH
pa3HbIX TOTUMOpP(HBIX MoauduKanmii KBapua?
234.Y10 Takoe TOUKHU 3BTEKTUKHU U NEPETEKTUKHU?
235.Kak oToOpakaroTcsi JaHHbIE XUMUYECKOTO COCTABa HA TPEXKOMIIOHETHBIX THarpaMMax?
236. [laiiTe onpeaeneHne CAEAyONM TEPMUHAM: TaPareHeTUYeCKNe MUHEPAJIbHbBIE ACCOLIMALINHY,
reHepalyy MUHEpaJoB, CTauu, STalbl.

Tema 20. nooeennvie npoyeccol MUNEPATOOOPAZOBANUAL.

237.11pu kakux PU3UKO-XUMUYECKUX YCIOBHUSIX MPOTEKAIOT YHIOTEHHBIE POLIECCHI
MHHEpaooOpa3oBaHUs?

238.1IpuBenuTe riaBHbIE MUHEPANIbI KMCIIBIX, OCHOBHBIX , YABTPAOCHOBHBIX U IIEJIOYHBIX TOPHBIX
HOPOI.

239.B accouuanum ¢ KakuMu MUHepajiaMU BCTPEUaeTCs aiMa3 B KOPEHHBIX MECTOPOXKIEHUAX?

240.] naBHBIE MUHEPAIbHBIE ACCOLUALIMY TIETMATUTOB.

241.Kak 00pa3yroTcsi B IPUPOAE *KUITbI 3aTIOTHEHHUS, Kbl METACOMATHYECKHE U JKHJIIbI
NEePEeKPUCTAIIN3ALNN U UX OCHOBHBIE *KUJIbHbIE MUHEPAJIbI?

242, Kakue mpOMBIILIJICHHO EHHbIE MUHEPAJbI CBA3aHbI C THAPOTEPMATBHBIMU MECTOPOXKICHUSMHU?

243.11o kakuM MPU3HAKAM YCTAHABIMBAETCS MOCIEA0BATEIPHOCTD OOPA30BAHMUS JKUJIBHBIX H PYIHBIX
MHHEPAJIOB B pyaax’?

244.Kak 00pa3yroTcsi MEHEPAJIbl CKAPHOB M UX TJIABHEHIINE MUHEPAIbHbIE aCCOLIALINN?

245.MuHepanbHbIe aCCOLUALUN SKCTATSIIUOHHBIX MECTOPOXKICHUM.

246.1Tpumepsl 0Opa3oBaHU MUHEPAJIOB U3 KOJUIOHMIHBIX PACTBOPOB.

Tema 21. Dx302ennsie npoyeccvr MUHEPAnIOOOPAZ06AHUSL.

247.0OxapakTepu3yiTe PU3UKO-XUMHUECKUE YCIOBHS, B KOTOPBIX (DOPMHUPYIOTCSI MHHEPAJTBI KOPBI
BbIBETPUBAHUA?

248.Kakue Tunbl MUHEPAJIbHBIX arperaToB BO3HUKAIOT B KOPax BbIBETPUBaHUA?

249.1IpuBenuTe MUHEPAIBbHBIE ACCOLIMALIUN CTPATH(OPMHBIX MECTOPOKIESHHH.

250.KakoBbI TJIaBHBbIE MHUHEPAJIbI XEMOTEHHBIX OCAIOYHBIX 00pa3oBaHuii?

251.Kakne MuHepasbl 00pa3yroTCsl B POCCHITHBIX MECTOPOKACHHUSIX ?

252.1 naBHBIE MUHEPAJIBI 30H OKUCIIEHHSI CYJIb(PUIHBIX MECTOPOKICHUH.

253.1 naBHBIE MUHEPAJIBI 30H BTOPUYHOTO CYJIb(GUIHOTO 000TaIeHNs.

254.Kakue MuHepabl 30HbI OKHUCJIEHHUS] UCTIOJIB3YIOTCS B KaU4€CTBE MOMCKOBOIO MPU3HAKA A1
OTKPBITUS PYIHBIX TN Ha riryOuHe?

Tema 22. Memamopghuueckue npoyeccovt Munepanooopazoeanusl.
255. OxapaxTepusyiiTe PU3NKO-XMUMHUYECKHE YCIOBHUS, B KOTOPBIX MPEoOPa3yroTCcss MUHEPAIbI IIPH
MeTraMopusmMe.
256.B 4em BbIpakaeTcsi 3aBUCUMOCTb MHHEPAJIbHOTO METAMOP(PUIECKHX ITOPOJI OT COCTaBa NCXOMAHBIX
NOPOJ, MOABEPTIINXCS MeTaMOphU3My?
257.11lepeuncnure panuy perioHAIBHOTO METaMOp(hU3Ma U X MUHEPAJIbHBIE aCCOLIUALIIHL.
258.Kakue acconiauyy XapakTepHbl ISl 30H KOHTAKTOBOTO MeTamopduzma?


















@ CBI'Y «Pabouas mporpamMMa HarpasJieHHs (CIELHUATLHOCTH)»

10. IIpoTokos corjiacoBaHHs MPOrpamMMbl C JPYTHMH JHCHHINIHHAMH CHENHAJLHOCTH
21.05.02 Ilpuxnagpas reojorusi. Cnemmanmzamma Nel «['eosormveckasi CbhbeMKa,
NMOHCKH H Pa3BeKa MECTOPOKAeHNI TBEepPAbIX MoJ1e3HbIX HekonaeMux(IIpaioxenne
2).

IIpennoxenns 6a30BbEIM JTUCITUTUIHHAM 00
U3MEHEHUSX B IPONOPLHUAX MaTepHuaa,
TOPSIJIOK U3JI0)KEHHUS, BBEICHNE HOBBIX

TEM Kypca  T.J.

HanMeHoBaHMe 6a30BBIX AUCHHUIUIMH U Pa3/ieioB
(TeM), ycBOeHHE KOTOPHIX HEOOXOAUMO A JaHHOH
THMCITHILIMHEI

Xumns PacTBOpBI, 3JIEKTPOHHOE CTPOCHUE aTOMa
U IEpUOANYECKAs CUCTEMA DIIEMEHTOB,
OKHCJIUTEIHHO-BOCTOHOBUTEILHEIE
peaKIMH, 3JEMEHTBI OPraHMIECKOH 1
AHATATHYECKOH XUMHH, a30BbIe
JarpaMMeL

duzuka MarxauTHOe 110JIe, MarHHTHOE I10JIE B
BEIIECTBE, FTEOMETPHUIECKAS OITHKA,
au¢paKiys BOJIH, B3aUMOJICHCTBHE CBETA
C BEIIECTBOM, DJIEMEHTHI (PU3UKH
aTOMHOTO SApa U BIEMEHTAPHBIX YacTHII.

OO6mras reosiorus Cocras 3eMin, HHTPY3UBHBIH MarMaTusM,
3¢ y3HUBHBII MarMaThsMm,
[IOCTMAarMaTH4YeCKHe MPOLIECCEHI,
MeTaMOp(pUIECKHe IPOIECCHL.

Benymue npenonaBarenu:

- Xumus: £ - J/Z;M“f K ‘?’L ’
Ddu3uka: L/%L Wﬂ% VR &

OGmast reoJIorus: é — é(/( b czuﬁ’/*— Z e,




& CBI'Y «Pa6odas IporpaMma HanpaB/ieH:s (CTIEMATLHOCTH)»

11. Ipuaoxenus
Ipunoxenne 1 @ CBI'Y 8.1.4-02 ®oHA ONEHOYHBIX CPEIACTB I IMPOBEACHIA
IPOMEXXYTOUHOH aTTECTAllK 110 AUCITHILIHHE.
Ipunoxenue 3 JIUCT H3MEHEHHUH U JONOTHEHHH.

ITporpaMMa cOCTaBl€Ha B COOTBETCTBHHM C tpebosanmsiva = PI'OC BO 1no  HanpapjieHHIO
(cnemmanbHocTH) moxrotoBkk  21.05.02  IIpuknanHas reoiords,  YIBEPXICHHOIO MHuHHCTEPCTBOM

o6pasoBanus 1 Haykd mp. 548 ot 12.05.2016T.

Asrop(p1): Kojeros 1 IleTpoBuy, CT. pENoAaBaTeNb

/5 08 /7

NOANUCH, Jara

3aseqyromas kapenpoi TeONOTHH 1 dusuxu 3emim: MuxamaneHa Tarssua ViBaHOBHA, K. I.-M. H.
ar. G4

IOANHUCH, JaTa /




