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Conepxanue

[enu n 3aa4n JUCUMIIUHBI
Mecto nucuurmnuHsl B ctpykType OITOIT

TpeboBaHus K pe3ynbTaTaM OCBOCHHUS JUCITUTIIIUHBI

N B~ W W

ConeprkaHue U CTPYKTypa AUCIHUILIAHBI

4.1 ConeprkaHue JUCHUILTUHBI, CTPYKTYPUPOBAHHOE 10 TEMaM,

C YKa3aHHEM BHJIOB YUCOHBIX 3aHITHI U OTBEIEHHOTO HAa HUX KOJIMYECTBA
aKaJIEeMHYECKHNX YacoB

4.2 [1nan BHEAyIUTOPHOU CAMOCTOSITEIbHON PabOThl 00YUaIOIIUXCS

10 JUCIUIINHE

4.3 Coneprxkanue yueOHOTO MaTepuaia

4.3.1 [lepeueHb CEMUHAPCKUX, IPAKTUYECKUX 3aHITUN U JJaOOpaTOPHBIX padboT
4.3.2 [lepeueHb TeM (BOIIPOCOB), BHIHOCUMBIX Ha CAMOCTOSATEIBHOE U3YUYEHUE
B paMKaX CaMOCTOSITENIbHOM pabOThI CTYIEHTOB

4.4 Metoanueckue yka3zaHus IO OpraHU3alui CaMOCTOATEIbHONU padOThI
CTYJCHTOB

YueOHO-MeToIuecKoe U MHPOPMAIMOHHOE 00SCTIEUEHNE TUCIUTLTUHBL 16
a) MepevYeHb JIUTEPATYyPhI

0) mepuoIUYECKUE U3TaHUS

B) 0a3bl IaHHBIX, IOMCKOBO-CIIPABOYHBIE U HH(POPMALIMOHHBIE CUCTEMBI
MarepuanbHO-TEXHUUECKOE 00ECTICUEHHE JUCTTUTLTAHBI 18

OOpazoBaTebHbIE TEXHOIOTHH 18

Or1eHOYHBIE CPeJICTBA JIJIsI TEKYIIIETO KOHTPOJIS 1
MIPOMEXYTOYHOM aTTeCTALUN 18



1. lleaun u 3aaa4n AMCHUILIMHBI
[[esib: HAYYUTh CTYAEHTOB MOHUMATh U, C TUX IMO3ULIHNI, HHTEPIPETUPOBATH

CBSI3b CBOMCTB KPUCTAJLUIOB (MUHEPAJIOB) C UX CTPYKTYPOM U XMMUYECKUM COCTABOM,
ONMUCHIBATh BHEIIHIOK W BHYTPEHHIOK CTPYKTYPY MHHEPAIOB C HCIOJb30BAHUEM
CHEUaIbHOW TEPMHUHOJIOTHH. [IOArOTOBUTH CTYHEHTOB K BBINOJHEHUIO aHaIu3a
JAHHBIX TOJEBBIX M JIA0OPATOPHBIX HCCIEAOBAHUI KPUCTAUIMYECKOIO BEIIECTBA,
W3YUYEHHIO CIIEIHAIBHBIX T€OJIOTHYECKUX JUCIHUIUIMH.

3a/1auy Kypca: U3y4uTh OCOOEHHOCTH MPOSBICHUS KPUCTAIIMYECKON IPUPOJIbI
MUHEPAJIOB M BBITEKAIOMIUX M3 3ITOro UX (GU3HUECKUX U (U3UKO-XUMHUYECKUX
CBOMCTB;  pAacCMOTPETh  CYLIECTBYIOUIME  TEOPETHUYECKUE  MOJOXKEHUS O
3aKOHOMEPHOCTSIX CTPOEHUS, COCTaBa U CBOMCTB KPUCTAJUIOB, OOYyYUTH CTYAECHTOB
HABBIKAM IIPAKTHYECKOIO0 aHAJIM3a BHEIIHETO U BHYTPEHHETO CTPOEHUS KPUCTAJIOB;
pa3oupatbCcsi B CHMMETPUU U MOP(OJIOTUMM KPUCTAIOB; C(POPMUPOBATH HABBIKU IO
ONKCAaHUIO BHEIIHMX (OPM MHUHEPAJOB, HAy4UTh OAa30BBIM MPEACTABICHUSM O
npoueccax KpucTauio(MUHEPano)oOpa3oBaHUsI B NPUPOJIHBIX YCIOBHAX; CO3AATh
OCHOBY [IJI1 NPABWJIBHOM HHTEPIIPETALMU PE3YJIBTATOB CAMOCTOSTEIBHON HAayYHOMU
paboThl; 00ecreynuTh HEOOXOAMMYI0 TEPMHUHOJIOTMYECKYIO 0a3y Uid MOHUMAaHMS
CIEHUAIBHON JINTEPATYPHI.

2. Mecro nucuumiannbl B crpykrype OIOII

Hucrumunaa oTHOcuTes K 0s1oky b1 (uciumimnasl) 6a30Boi 4acTH yueOHOTO
r1aHa 1o HampasiieHnto 05.03.01 «I'eomorus».

Hucuunnuna «Kpucramnorpagus» (popmMupyer OCHOBY Ui MOCIEIYIOIIETO
U3YYCHUS] TaKUX JUCIUIUINH, Kak «Munepanorus», «llerporpadus», «MeTossl
MCCJIEI0BAHNSI MUHEPATILHOTO BeleCTBa», «I'eoxumust», «JIutonorus».

s ocBoeHust qucuuiiuHbl «Kpucramnorpadus» cTyAeHTbl JOKHBI 3HATH
OCHOBBI:

e MaremaTuku (reoMeTpusi);

e XyMHUM (TUIIBI XUMUYECKON CBSI3M; MEPUOJUYECKAS] CHCTEMA XMMHYECKUX

AJIEMEHTOB; Y((EKTUBHBIE PAANYChl aTOMOB U HOHOB);



e Ouzuku ((pa3oBble COCTOSIHUS BEIIECTBA; ONTHKA; IUIABJICHUE; PACTBOPEHHE;
KPHUCTAJTU3ALIHS).
JucnuninHa dbopmupyet

KPpUCTATIIIMICCKOM COCTOAHUH BCIICCTBA HGO6XOI[I/IMI>IX I U3YUCHUS IMMOCIICAYIOIIUX

«Kpucrammorpadus» MPEJCTABICHUS O
CHEeIUATbHBIX AUCIUIUIUH, TIO3TOMY B y4eOHOM IUIaHE TUCLUIUIMHA MTPEICTABICHA Ha
1 xypce B 1 cemectpe.
3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCUUIINHbBI

[Ipomecc ocBOCHUS TUCIUTIIIMHBI HAITPABJICH HA (POPMHUPOBAHNE KOMIIECTEHITUI
B cootBeTcTBUU ¢ ®PI'OC BO u OIIOII BO no nanpasienuto noarotoBku 05.03.01
«I'eosorus»:

IlepedyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsI M0 AUCIUILINHE,

COOTHECCHHDBIX ¢ HHIAUKATOPAMH NO0CTHKCHUA KOMIIeTEHIIUH

KoMmnerennus HNuaukaropsl Pe3yabTaTsl 00yueHus
KOMIIeTeH U
OIIK-1 HJIK onk1.1 3HaTh:
Cnocoben npumensameo | [Ipumensem 3HAHUs | 3HATh OCHOBHBEIE 3aKOHEI

3HaHUsA QYHOAMEHMANbHBIX
pazoenoé Hayk o 3emie,
bazoevle 3HAHUSL
eCmeCcmeeHHO-HAYYH020 U
MAMeMAMuYecKoeo YUKio8
npU peueHuUCmanOapmuvlx
npogeccuonanvbHbix 3a0ay

@yHOamenmanvHbix
paszoenos HayKk o 3emne npu
peweHuu CMAHOAPMHBIX
npogheccuoHanbHbIX 3a0a

KPUCTAJIUINYECKONH  CTPYKTYPBI,
BHEIIHEH (HOPMbI, XUMUUECKOTO
cocraBa, (PU3MYECKUX CBONCTB
u yCIOBUI oOpa3oBaHus
KPHUCTAJIJIOB BO B3aUMOCBSI3H;
CIIEHUAJIBHYIO TEPMHUHOJIOTHIO
JUCLUIUINHBI;

OCHOBHBIE  3aKOHOMEpPHOCTH,
XapaKTepu3ylolllue BHEIIHEEe U

BHYTPEHHEE CTpOEHUE
KPHUCTAJJIOB,

KPHUCTAJIJIONCHE3NUC.

YMeTh:

- OIPEICINUTH SIIEMEHTBI
CUMMETpPUHU KpucTajia Hu

IIPOBECTH €T0 KJIACCU(PHKALIHIO;
Ha3BaTh NPOCTYIO HOPMY;
ONPEICIUTh B KOMOMHAIUAX
IPOCThIE (POPMBI;
0XapakTepU30BaTh BHEILIHUE
bopmbl 151 BHYTPEHHEE
CTPOEHHE KPUCTAJIIOB.

Baajaersb:

npuéMamu OIMCAHMUS




Pa3IUYHBIX  KPUCTAJUIMYECKUX
CTPYKTYpP MUHEPAJIOB.

OIIK-1

Cnocoben NpUMeHMb
3HAHUA  PYHOAMEHMANbHBIX
pazoenos Hayk o 3emie,
bazosvle 3HAHUSL
€CMeCmBeHHO-HAYUHO20 U
MAmemMamuyecko2o YuKio8
npu peweHuu
CMaHOapmHbvIx
npogheccuonanvbHulx 3a0au

HJIK onx1.2

Ipumensem bazosvie
3HaHUs ecmecmeenHo-
HAy4HOo20 u
MAmMemMamuyecko2o Yukios
npu peutenuu

CMAHOAPMHBIX
npogheccuonanbHuIX 3a0ay

3HaTh:

3HaTh  OCHOBHBIE  IPOLIECCHI
MUHEPaI000pa30BaHMUS;
OCHOBBI KJ1accuUKaIum,
HOMEHKJIaTypbl W  XUMHU3Ma
MUHEpPAJOB;

CIEHUAIIBHYIO TEPMHHOJIOTHIO
JUCIUTLITAHBI.

YMmers:

aQHAJIM3UPOBATh TUIOMOpP(HBIE
O0COOEHHOCTH MUHEPAJIOB IS
YCTAHOBJIEHUS MX CBSI3U C
IPUPOIHBIM TreHETUYECKUM
MPOIIECCOM OOpa30BaAHMUS;

OTIPEeNIEIISTh U JIeNIaTh OTMCAaHNe

MHHEpAJIOB 10  KOMIUICKCY
buzndecKux CBOICTB u
ANAarHOCTHUYCCKHX IMPU3HAKOB.
Baajaers:
HaBbIKaMH
KpUcTaorpaduyeckoro
OIHCaHHs u aHanm3a
MHHEPAJIOB.
4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJTINHBI
Oo0bem qucuunianHbl cocrapisier 3 3E, 108 yacos.
N3  Hux peanu3yercss C HUCHOJb30BAHUEM DJIEKTPOHHOTO  OOy4YeHHs
JIMCTAHIITMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUM () 4acoB.
dopma NpOMEKYTOUHOM ATTECTALMN: 3aYET.
Ounas ¢popma oOydeHus
Bupa yue0Hoi padoThbl Bcero Cemectp
yacos /
3a4eTHBIX 1
eIUHUIL
KonrakTHas paboTa (Bcero) 64
B ToMm uncie:
Jlexuuu 36
JlaGopaTopHbie pabOThI 18
KCP 4
CamocrosiTenbHas paboTa cTyZieHTa (BCETO) 44




B Tom uucae:
Pabota Hax Bompocamu 1715l CaMOIOATOTOBKU 25
110 TUCLHUIIIINHE
[ToaroToBka mpe3eHTanuu 9
[loaroroBka Kk 3a4é€Ty 10
By npoMexyTO4YHO aTTecTaluu 3a9eT
OO6m1ast TPy 10€MKOCTb, 108 108
Yacel

3 3
3a4ETHBIC CAUHULIBI

4.1 Conepxanue JMCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, ¢ YKa3aHMEM BH/I0B
YueOHBbIX 3aHATHI U OTBEIEHHOI0 HA HUX KOJIHYECTBA aKAJIeMHYECKUX YACOB

TEMA 1. BBEJEHUE. OCHOBHBIE CBOMCTBA KPUCTAJLJIOB

[Ipenmer u 3anaun Kpucramuiorpaduu, €€ MECTO Cpein IPYruX €CTECTBEHHBIX HAyK, CBS3b C
HUMH. OCHOBHBIE 3Talbl CTAHOBJIEHUS M Pa3BUTUS HayKu O KpucTayuiax. Poib kpucramiorpapuu
IIPU UCCJIEIOBAHUAX MUHEPAJIOB U I€0JIOTMYECKUX ITPOLECCOB.

ArperaTHble cocTOosiHMsI BeulecTBa. [loHsTHE O OMMKHEM M JajdbHEM IOpPSIKE B TBEPAOM
teste. Kpucrtamn u kpucrammdeckoe BeniectBo. OOlue CBOWCTBA KPUCTAUIOB: OJHOPOAHOCTB,
AQHU30TPONMS,  CUMMETPHUYHOCTh,  CIIOCOOHOCTb  camoorpansaThcs.  [lomukpucramisl U
MOHOKPUCTAJUIbl. BEKTOpHBIE W CKaJspHBIE CBOWCTBA KpPHUCTAUIOB. PacnpocTpaHeHHOCTH
KPUCTAJIJIOB B IIPUPOJE.

TEMA 2. KPUCTAJIVIOTEHE3UC

[Tpuunebl U ycnoBus oOpa3oBaHus KpHucTawioB. Ilporecchl 3apokieHus, pocrta u
paspylieHusl KpHUCTaUIOB B Ta30BOM, >KuAko u TBEpHoM (aszax. beicTpopacTyume u
MeJIeHHOpacTyIue rpanu. [IpaBuiio «ectecTBeHHOro otrOopa» mpu pocre rpaneil. PBC-nienouku,
ux Buabl. lloHATHE O CTaOMIBHOM, PaBHOBECHOM, METAaCTaOMJIBHOM COCTOSIHUM KpPUCTAJLIOB M
KpHcTaiooopa3syomieil cpenibl. [OMOreHHbIe ¥ reTepOreHHbIe MPOLECChl 3aPOXKICHHUS KPUCTAILIOB.
@DaKTOpHI, BIUAIOIIUE HA CAMOIIPOU3BOJIBHOE 3apPOXKICHNE KPUCTAIUIOB B IIpupoae. Meracomaros.

TEMA 3. KPUCTAJVIOMOP®OJIOT UA
Kpucrann, ero rpanu, pebpa u BepmuHbl. Mopdonorus. ['onnomerpus. CBsizb
BHEIIHEH (OpMbI U BHYTPEHHEr0 CTPOEHUs KpucTayuioB. dopma KpUCTAJUIOB. 3aKOH MOCTOSIHCTBA
JIBYrpaHHbIX yrioB. [IpocTble U KoMOMHAIMOHHBIE (OpPMBI TpaHel, pebep U BepuinH. BHemHue
dopmbl 1 aHaTOMUS KpucTaiuioB. CkeneTHble GOpMbI KpucTayuloB. KpucTtaminyeckue JBOWHUKY.
TEMA 4. OIIMCAHUE CUMMETPUU KPUCTAJLJIOB

OneMeHThl CHUMMETPUM KPHUCTAJIOB: LIEHTP, IUIOCKOCTH M OCH (IIOBOPOTHBIE U
MHBEPCUOHHBIE) CUMMETpHUH. Buabl cHMMeTpUH, CHHTOHUU, KaTETOpUU U MX Kilaccupukanus. 32
kpuctaorpagpuyeckue rpymnnbsl. dopmyna cummerpum Kpucrawia, [IpaBuia cocTtaBiieHUsS
dopmynel  cummerpun. CumBonuka [lendnuca, MexayHapogHas CHMBOJHMKA, CHUMBOJIMKA
dopmynbl cummeTpun. [IpocTpancTBeHHbIE rpynibl cuMMeTpud. O603HaYeHHEe TPOCTPAHCTBEHHBIX
TPYII CHMMETPHH.

TEMA 5. CHMBOJIbI TPAHEN U PEBEP KPUCTAJLJIOB
[Tonsatne «cumBON rpaHu Kpuctaiia». CrHocoObl ONpeNesIeHUus] CHMBOJIOB T'paHed
KpUCTAJUIOB. YeTBEpThHIM HHIEKC B CHMBOJIAX TI'PAHEW KPUCTALUIOB T'€KCAarOHAJIbHON CHUHIOHHH.



[Tapamerpsl rpaHeil. 3akoH ['atoM — 3aKOH palUUOHAIBHBIX MapamMeTpoB. EauHWuYHAs rpaHb.
CumMBoIIBI pEOEpP KPUCTAIIIOB, UX ONpE/EIEeHUE.
TEMA 6. IPOCTBIE ®OPMbI KPUCTAJIJIOB

[Tonsitue "mpocras ¢gopma kpuctamioB". OOmas W 4YacTHBIE MPOCThiE (OPMBI KPHUCTAIIOB
pa3nnYHbBIX KjaccoB. [Tonmaap Kak COBOKYMTHOCTh MPOCTHIX PopM. OTKPBITHIE U 3aKPBITHIE POCTHIC
dopmsl. [IpocTbie GOpMBI HU3IIUX, CPEAHUX U BBICIIEH CUHTOHUH.

TEMA 7. OIIMCAHUME BHYTPEHHEI'O CTPOEHUA KPUCTAJLJIOB

Crpykrypa kpuctamioB. CTpykTypHble enuHuubl. KoopamHanuoHHBIE 4YHMcaa U
KOOPJAMHAIIMOHHBIE MHOTOTPaHHUKU. YuCIo (GOpMYIbHBIX €OUHMI. | eoMeTpuuecKkue Mpeiessl
YCTOMYMBOCTU MOHHBIX CTPYKTYp CTpYKTypHbIE MOTHUBBI: KOOPIWHALMOHHBIN, OCTPOBHOM,
LIEIIOYECYHBIM, CIOMCTBIA M KapKacHbU. [IpocTpaHCTBEHHash KpUCTA/UIMYECKas peEIIeTKa U e€
JJIEMEHTBI: Y3IIbl, PSAbI, IUIOCKME CETKH M JJIEMEHTapHbIE SYEUKU. YTJIOBBIE M JIMHEHHBIE
rapamMeTpbl KpUCTAUIMYECKUX pelmeToK. Tumbl KpUCTAUIMYECKUX pemeTok bpasa. Teopus
IUIOTHEHUIINX YIAKOBOK U €€ MCIIOJIb30BAHKE ITPU OIIMCAHUM CTPYKTYP MHUHEPAJIOB. | ekcaroHanbHas
IUIOTHEWIIas — ymakoBka. KyOwueckass IUIOTHeHIIass — ymakoBKa.  [IOTHOCT — yHmakOBKH
KPUCTAJTINYECKON CTPYKTYPHI.

TEMA 8. TUITbl XUMHWYECKHNX CBA3EN B KPUCTAJLIAX

Tunel  XUMHYECKOM  CBSI3W B KpucTauiax.  KpUCTAIUIOXMMHMYECKHE  PAIUYCHI.
['omonecmMuyeckue W rerepojaecMuueckue  CTpykTypbl. CBA3p cocraBa  MHHepaida C
KPUCTAJZIMYECKOM  CTPYKTYpOW. OHEpPrus KpPUCTALIMYECKOW PEIIETKM MHUHepala — Kak
XapaKTEPUCTUKA €r0 YCTOMYUBOCTH.

TEMA 9. KPUCTAVIOXUMHUYECKHE OCOBEHHOCTHA
CTPYKTYPbl MUHEPAJIOB

[Tonmumopduszm. OcobGeHHoctu mnonuMopdubx mnepexonoB. [lomumopdHble MoAMPHUKAIUY.
[Tomutunuszm. M3omoppusm. Bunbl u  Tunel usoMopdusma, YCIOBHUS €ro IPOSIBICHUS.
[TpakTuyeckoe 3HaueHue uzomopduszma. Mopdorpomnus. 3aKOHOMEPHOCTH MOP(OTPONUU U HX
KpUCTaJTIOXUMHUYecKast npupoga. OcoOEHHOCTH CTPYKTypbl cuiaukaroB. OmnpeneneHue TUNA U
(bopMynbl KpPEMHEKHCIOPOJHOIO MOTHBa B CTpPYKTypax cuiukaroB. Moaudukanuu SiOs.
Knaccugukanusi CHIMKaTOB 1O MX KPEMHEKHCIOPOAHBIM MOTHBAM.

4.2. Tl1aH BHeayIMTOPHOH CAMOCTOAATEIbHOI PadoThl O00yYAKINMXCH 110
TUCHMILTHHE.

Hnst popMupoBaHusi BhIIIEOO03HAUYCHHBIX KOMIIETCHIIMM CTyJAE€HTAaM B T€UCHUE
ceMecTpa TMpeyiaraeTcs BbBIIOJIHUTh MPE3EHTAIMI0 MO0 BbIOpAHHOMY MHHEpany,
COJZIEPIKAILYIO CIIEIYIOIINE CBEIECHUSA:

CJIAMA 1 TuTynbHEIM cnaifn. BHIIONHAETCS B COOTBETCTBHH C HPUIATAEMBIM
oOpasiom.

CJAMJI 2 O6mue cBeieHNs 0 MUHEpase: Ha3BaHHe, XUMHYecKas (hopMyIa.
CJAMIBI 3-4 OcHOBHBIE MECTOPOXKICHNS KPHCTAILIOB JaHHOTO MuHepana (Poccus
U Jpyrue crTpanbl). PacnpocTtpaH€HHOCTP B MpUPOAHBIX ycioBusX. (MoxHO
MIPUBECTHU KaAPTY, HA KOTOPOH 0003HAUYEHBI MECTOPOK/ICHHUS. )

CJAMJI 5-6 Kak mporcXomuT pocT KPHCTAIUIOB JaHHOTO MHHEpaa B IIPHPOIHBIX
ycnoBusix. [Ipu kakux Temmeparypax M JaBJICHUSX MPOXOJIUT MPOIecC 00pa30BaHUS
kpuctaiuioB. Kakoil Tun pocta kpucramia (U3 pacTBOPOB, U3 PACILJIaBOB, U3 ra30BOM
¢da3bl, U3 MapoB, U3 TUAPOTEPMANIBHBIX PACTBOPOB, U3 TBEPAOU (pa3bl, 0Opasyercs B
pe3ynbTaTe METacoMaTo3a, NEPEKPUCTAILITU3ALINH ). [IpousrocTpupoBath
dboTtorpadusMu u cxemamu.

CJAMJIBI 7-8 Oco6eHHOCTH BHEIIHETO CTPOSHHS KPUCTAILIOB JAHHOTO MHHEpaJa.
Kakue mnpocteie (Gopmbl XapaKTepHbl IS BHEHNIHUX (OpPM JIaHHOTO MHUHEpaia

7



(MpOWLTIOCTPUPOBATh PUCYHKAMH, pealibHble (OpPMBI KpHCTauia, uaeanbHbie). K
KaKOM CHHTOHMM OTHOCHUTCS, K Kakoil kareropuum cummerpuu. Kakas Qopmyia
CUMMETPHH.
CJIAMI_9-10 OcoGeHHOCTH BHYTPEHHErO CTPOEGHMsS KpPHCTAIOB JAHHOTO
muHepana. Kakasg pemérka bpaBd 1o TUny LEHTPOBKH, IO CHUHIOHHH
(MpOMIUTIOCTPUPOBATh  PUCYHKAMM). XapaKTEPUCTUKU DJIEMEHTapHOW  sUeiKU
(mapaMeTpbl 3J€MEHTapHOM sueiiku mnpuBecTH). K Kakol CHHTOHUM OTHOCUTCS
aneMeHTapHas suerka. [lapamerpsl kpuctaimmmueckord peméTku. Jpyrue cBeneHus
00 OCOOCHHOCTSIX BHYTPEHHEIO CTPOCHUS — TMOJMUMOP(PHU3M, TMOJUTHIIHA,
u3oMop(pu3M, HaIWYHE MPHUMECEH, KOTOpble OOYCIOBIUBAIOT IICHHBIE CBOWCTBA
JAHHOTO MUHEpasia. YKa3aTh: BO3MOXHO JIM ONHMCAHUE CTPYKTYpbl MHUHEpana ¢
MTO3UIMI IPUHLMIIA IUNIOTHEUIIEH YIIAKOBKH.
CJAMJI 11 Tun xuMudeckoii cBs3m (cBsi3eil) B JAHHOM MHHepale. YKa3aTh: CBA3b
rOMOJIECMUYECKAS] WM T€TEPOAECCMUYECKASI.

4.3. Coaep:kaHue y4eOHOr0 MaTepuasa
JIJ1st CTYZI€EHTOB OYHOT'O OTJEJICHUS:

Ne HanmeHoBaHMEe TeMBI = E -
n/m = R =
JTUCIUILINHBI = el z 8 o
= B » @) M
1. | Benenue. OCHOBHBIE o) o) 3 7
CBOMCTBA KPUCTAIJIOB
2. | Kpucramiorenesuc 4 - 6 10
3. | Kpucrammomopdomnorus 4 2 12
4. | Onucanvue CHMMETPUU 6 4 8 18
KPUCTAJJIOB
5. | CumBoubl rpaHeil u pédep o) o) 3 7
KPUCTAJJIOB
6. [IpocTthie hopMbl KPUCTATIIOB 2 2 4 8
7. | Onucanue BHYTPEHHETO 6 o) 6 14
CTPOEHHUS KPHUCTAIIJIOB
8. | Tunbl XUMUYECKHUX CBSI3EH B 2 o) 6 10
KpUCTAJIAX
9. | Kpucraimoxummuieckue
OCOOEHHOCTH CTPYKTYPHI 8 2 10 20
MUHEPAJIOB

4.3.111lepevyenn 1a00paTOPHBIX 3aAHATHI



Ne Ne TeMbI

HaumenoBanue nabopaTopHbIX padoT
n/n | DUCUUIUIMHBI

TpynoemMKocThb
(gacer)
O1ieHOYHBIE
cpencrpa*

1 2 3 4 5
OcCHOBHBIE CBOWCTBA KPUCTAIIMUECKOTO

1. 1 BEIIEeCTBA 4 3,4
«Kpucramiorpadguueckuii cuMIo3nym»

2. 3 Onpenenenue CAMMETPUH KPUCTAIIIIOB 6 1.4
Onpenenenne MOP(OJIOrHUECKUX

3. 4 XapaKTepUCTHK BHEIMIHUX (OPM KPHCTAIIIOB. 6 4
ITpoctbie hopMbl KpUCTAIIIOB

4. 1,2,3,4 [Ipomexxyrounas aTTecTanus CTYJICHTOB: ) 5
KOHTpOJIbHAsI paboTa

5. 5 [Ipuémbl  ompeneneHuss CUMBOJIOB — T'paHel ) 14
KpHUCTAJJIOB ’

6. 6 W3yuenne nmpocTsix (opM KpHCTAIIOB 4 1.4

[InotHeimue ynakoBku. Yucio (opMyIsbHBIX
7. 7 €IVHULI. Koopaunanmonnoe YHCIIO, 6 4
KOOPJAMHAIIMOHHBIN TTOJIUAJIP

HpOCTpaHCTBeHHBIC KpUCTAJUIMUCCKUEC PCIICTKHU

8. 8 U CTpyKTyphl. OrmpeneneHue Tuma pPeETKU 4 24
bpage
9. 9 Nzomopduzm. Omnpenenenue SHEPTUU 4 1.4

KPUCTAITNYECKON PEMIETKN KPUCTAILIOB.

* 1-mpoBepka 3amanust; 2- 3aciIylIMBaHUE U OOCYKJIEHHE TOKJIaaa, Mpe3eHTauu; 3 —
YCTHBIM OMPOC B BUJE KOJUIOKBUYMA; 4 — MUCHBMEHHBIM OMPOC IO BOIpPOCAM JIs
CaMOCTOATENLHOM pabOTHI CTYJIEHTOB; 5 - KOHTPOJIbHAS padoTa.

4.4. Mertoanueckne yKa3aHHMsl IO OPraHM3alUM CAMOCTOSITEJIbHOW PadoThI
CTY/ICHTOB

CamocrositenbHass ~ pabota -  IulaHupyemas — ydeOHas,  y4eOHO-
UCCIIeIOBAaTENbCKas, Hay4YHO-HCCIeA0BaTeNbCcKasi paboTa CTYJIEHTOB, BBIMOJIHsAEMAs
BO BHEAyJAUTOPHOE (QyIUTOpPHOE) BpeMs MO 3aJaHUI0 M MPU METOJIUYECKOM
PYKOBOJICTBE MpernoaaBaTessi, Ho 0e3 ero HEMoCPeACTBEHHOTO YYacTus, WIH MpHU
YAaCTUYHOM  HEMOCPEACTBEHHOM  Yy4YacTUM  MPENOJAABATENsd,  ONPEAEISIIOLIErO
coJiep>KaHue U MPABUIILHOCTD BBITIOJHEHUS CAMOCTOSITEILHON pabOThI CTYJEHTOB.

3amauamu caMocTosITeNbHON paboThl ctyaeHToB (CPC) sBsroTcs:



- CcHUCTeMaTH3alusl M 3aKpeIuIeHUE IOTYYEHHBIX TEOPETUYECKUX 3HAHUU M
MPAKTUIECKUX YMEHHUH CTYACHTOB;

- yrayOJIeHHe U pacliupeHrne TEOPETHUSCKUX 3HAHU;

- (opmupoBaHHEe yMEHUW WCIOIB30BaTh CIPABOYHYI0 W CHEIUATHHYIO
JUTEPaTypy;

- pa3BUTHE TO3HABATEIHHBIX CIIOCOOHOCTEH M aKTHMBHOCTH CTY/ACHTOB:
TBOPYECKOU WHUIIAATHBHI, CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH u
OpPTraHW30BaHHOCTH;

- (opMupoBaHME CaMOCTOSTEIBHOCTH  MBIIUICHUS, CIOCOOHOCTEH K
CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHIO M CAMOPCaTU3allNH;

- pa3BUTHUE UCCIIEIOBATEIBCKUX YMEHUM;

- WCTOJB30BAaHHWE MaTepuajga, COOpPAaHHOTO W TIOJIYYEHHOTO B  XOJe
CaMOCTOATENbHBIX 3aHATUN Ha IPAKTUYECKUX 3aHATHUSX, IPU HanmucaHuu pedepara u
MOATOTOBKE MPE3EHTAIWH, JJI YCIEITHOM C/IauM 3a4eTa M0 JUCITUIUIHHE.

CamocrosiTenbHas paboTa CTyJAEHTa BKIIOYAET TEKYIIyI0 W TBOPYECKYIO
poOJIEMHO-OPUEHTUPOBAHHYIO caMocTosITeNIbHYI0 padoty (TCP).

Texymas CPC HanpapiieHa Ha yriyOJieHUE W 3aKpeIICHUE 3HAHUM CTYJIeHTA,
pa3BUTHE MPAKTHUYECKUX YMEHUN U BKIIFOYAECT:

- paboTy C JEKIMOHHBIM MaTepHaJoOM, IMOUCK M 0030p JUTEpaTyphl H
AJIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 pasiesaM JUCIUILUIAHEL;

- BBITIOJTHEHUE IOMAITHUX 3aaHUH, TOMAITHUX KOHTPOJBHBIX PaboT;

- OTIEPESKAIOITYI0 CAMOCTOSATEIBLHYIO PaboTy;

- I3yYCHHE TEeM, BEBIHECEHHBIX Ha CAMOCTOSATEIILHYIO TPOPa0OTKY;

- MOJTOTOBKY K MUCbMEHHOMY OTIPOCY;

- IOJATOTOBKY K KOHTPOJIbHON paboTe, K 3a4eTy.

BrimonHsist  caMOCTOSITENbHYI0O pabOTy TOA KOHTPOJEM MpernojaaBaTes,
CTYJEHT JOJIKCH:

OCBOWTh MHUHHUMYM COJICP’KaHHsI, BEBIHOCUMBI Ha CaMOCTOSTEIILHYIO padoTy

CTYACHTOB H HpGI[J'IO)KGHHLIfI npenogaBarcjicM B COOTBCTCTBHU C Tpe6OBaHI/I${MI/I
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['ocynapcTBeHHOTO TPO(ECCHOHATBFHOTO 00pPa30BaTENBHOIO CTAaHIAPTAa BBICIIETO
oOpa3oBaHus 1O JAHHOW TUCITUTIINHE;

IUIAaHUPOBATh CAMOCTOSITEIIbHYIO paboTy B COOTBETCTBUM C TpaduKoM
CaMOCTOSITENIbHOM PabOThI, IPEAJIOKEHHBIM MPETIOIABATEIIEM;

CaMOCTOATENbHYI0  pabOTy  CTYIEHT  JOJDKeH  OCYLIECTBISTH B
OpraHu3allMOHHBIX (opMmax, MNPeayCMOTPEHHBIX Y4eOHBIM IUIAHOM U paboueit
MIPOrpaMMON MPENOAABATENS;

BBITIOJIHATh CAMOCTOSITENIbHYIO pa0OTy M OTUUTHIBATHCA IO €€ pe3ysibTaTaM B

COOTBCTCTBHUHU C FpaQ)I/IKOM nNpcACTaBJICHUA pPE3YyJIbTATOB, BHUIAAMHW W CPOKaAMHU

OTYETHOCTH 110 CAMOCTOSATENIbHON paboTe CTYJEHTOB.

Buj y4eOHbIX PexoMenaannu no opraHu3aluu A€AT€IbHOCTH CTYI€HTa
3aHATUH TIpU
OCBOEHUH
JUCIUITNHBI
Hamucanne koHcmekTa JIEKIMHA:  KpaTKo, CXeMaTW4yHO, IIOCJIE€JOBATEIbHO
Jlexnus (UKCUpPOBATh OCHOBHBIC TIOJNOXKEHHSI, BBIBOJBI, (OPMYIUPOBKH, OOOOIIEHUS;
[IOMeYaTh BaKHBIE MBICITH, BEIIETISTH KJIIOUEBBIE CII0BA, TEPMHUHEI.
Wzydenne koHcmekTa Neknui, ux pomonHeHHe. [IpopaboTka pekoMeHIOBaHHOU
OCHOBHOM M JOMOJHUTENBbHOH JuTeparypsl. IIpoBepka TEpMHMHOB, MOHATUN C
CPC nipu MTOMOLIBIO SHIHUKIIONEINH, CI0BAPEH, CIPABOYHUKOB C BBIIMMCBHIBAHUEM TOJKOBAHUI
TeoI;Z}TILI/IIZI::I::III:oro B «KpI/IcUTannorpa(queCKHﬁ cioBapby. OO03HAYHUTE BOIPOCHL, TepMHfIH, Martepuan,
MaTeprana KOTOpBIA BBI3BIBAET TPYIHOCTH, IIOMETUTh W IIONBITAThCI HAWTH OTBET B
MCIIILTHHEL pekomenayemoit nuteparype. Ecim caMoCTOsITeNbHO He yaaeTcs pa3o0parbcs B
Mmarepuaie, HeoOXoaumo c(hopMyIHpOBaTh BONPOC U 3a1aTh MPEINOAABAaTENI0 Ha
KOHCYJIbTAIlM{, Ha TPAKTHYECKOM 3aHITHH.
[Ipu pabote ¢ nuteparypoi, HEOOXOJMMO HAYYUThCS TPABUILHO €€ YUTaTh, BECTH
3amucH. Jns mogOopa iurepaTypbl B OMOJHMOTEKE MCHONB3YIOTCS al(aBUTHBIA M
CHUCTEMATU4YEeCKUH  KaTaloru. YYeOHHKH 10 JMCLUUIUIMHE  PEKOMEHIYeTCS
MpenoAaBaTeiaeM, YHTAIOIKMM JIEKIMH M0 AWCHHIUIMHE. M3ydas Martepuan Io
y4eOHUKy, cJenyeT MepexoAuTh K CIEOYyIOLUIeMy BONpPOCY TOJBKO IOCTe
CPC npu MPaBWIBHOIO ysiCHeHHs mnpeapiaymero. Ocoboe BHUMaHHE CieAyeT oOpaTuTh Ha
M3YYEHUHU OIIpelesieHNe OCHOBHBIX MOHATHH H3yyaeMo aucuumnsbel. Crienyer moxpoOHO
IUTEPATYPHBIX |pa3dupaTh NPUMEPHI, KOTOpPbIE MOSCHSIOT TaKWe OIpPEeNICHHs, H YMETh CTPOUTHh
UCTOYHUKOB II0  |aHAJIOTUYHBIE  TPUMEPBl  CaMOCTOSITeNbHO.  HyXHO  1OOMBAThCS  TOYHOTO
AUCLHUIUIMHE  |fpencTaBIeHUs O TOM, YTO W3y4aellb. [10J€3HO COCTaBIATH OMOPHBIC KOHCIIEKTHI.
[Mpn wm3yuenmn wmarepuana Mo Y4YeOHHKY TIONE3HO B TeTpaau (Ha CIHEIHAIbHO
OTBEJIEHHBIX TOJISIX) JIOTONHATH KOHCHEKT JieKnuid. TaMm XKe ciemayeT oTMedaTh
BOTIPOCHI, BBIICTIEHHBIE CTYIEHTOM JJIsi KOHCYJIBTAINH C MpenoaaBareieM. BoBoasl,
MOJTyYEeHHBIE B PE3YJIbTATE U3YUCHUS, PEKOMEH/IYETCSl B KOHCIIEKTE BBIIEIISATh, YTOOBI
OHHM IIPH NIEPEUNTHIBAHUH 3aMUCEH JIydlle 3alIOMUHAIIUCH.
Lenp Hanucanus pedepata — NPUBUTHE CTYJCHTY HAaBBIKOB KPATKOTO U JIAKOHUYHOTO
no?lfcigslce MpeICTaBIeHUs] COOpAaHHBIX MaTepUaoB U (PaKTOB B COOTBETCTBHHU C TPEOOBAHUAMH,
pedepara MpenbsABIIEMBIMH K HAy4YHBIM oOT4deTaM, 0030paM W cTarbsM. i MOATOTOBKHU
pedepaTa CTyIeHTYy NpENOCTAaBISIETCSl CHHMCOK TeM, CIHCOK 00s3aTeIbHOH |
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JIOTIONTHUTEIILHOW JIUTEPaTyphl, TpeboBaHus kK odopmireHnio. [ToxroroBka pedepara
HarpaBJicHa Ha Pa3BUTHE U 3aKPCIUICHUE Y CTYACHTOB HABBIKOB CAMOCTOSTEIHLHOTO
rITyOOKOTro, TBOPYECKOTO M BCECTOPOHHErO aHAIM3a HAayYHOW, METOJMYECKON H
Jpyrod JHTEpaTypbl TO aKTyaJbHBIM MpoOJeMaM JUCIMIDIMHBL, Ha BBIPAOOTKY
HAaBBIKOB M YMCHHH TpaMOTHO W yOEJWTENLHO W3NaraTh MaTephal, 4YeTKO
(hopMyTUpOBaTh  TEOPETHYECKHE  OOOOINCHUS, BBIBOJBI W  IMPAKTHYCCKUE
pexomeHnauu. PedepaThl TOMKHBI OTBEYATh KBATH(DHUKAIIMOHHBIM TPEOOBAHHUSIM B
OTHOIIICHUU HAy4yHOCTH cojaepkanuss u odopmiecHus. OObeM pedepaTa MOKET
nocturate 7-10 cTp.; BpeMs, OTBOJMMOE Ha €ro MOJTOTOBKY — OT 2 HEICNb 10
Mecsma. llogroroBka pedepara moApa3yMeBaeT CaMOCTOSATENBHOE H3Y4YeHHUE
CTYJCHTOM HECKOJIbKHX JINTEPATYPHBIX UCTOYHUKOB (MOHOTpaduii, HAYYHBIX CTaTeH
U T.JO.) TO ONpPEACIEHHON TeMme, HE pacCMaTpUBaeMO TMOAPOOHO HA JICKITHH,
CHCTEMATH3aIII0 MaTepualia U KPaTKoe ero N3JI0KEHHE.

OcHoBHbIE TPeOOBAHUA K NPE3EHTANUM 1O TN CIUIIHHE.

TpebGoBanus k opopMIIEHHUIO TPE3ECHTAIIUU:

1.
2.

BCE CJai/Ibl JOJIKHBI OBITH BBIJIEPKAHBI B €TUHOM CTHIIE;

npe3eHTalusa J0JbKHa ObITh He MeHblie 10 cnaiinoB, HO He Oonee
YCTaHOBJIEHHOTO IIPEI0aBaTeIeM KOJINYECTBa;

MEepBbIA Clalj] Mpe3eHTAalUU — ATO TUTYJIBHBINA ciaiia, odopmisieTcs Mo

oOpasuy (cm. npui. 1);

. pa30opuuBbIil ynTaOENbHBIN MIPUPT: 11 TekeTa 1824 kernp mpudTa, 1is

3arojoBka 28-36 kerib mpudra;

UCIoJIb30BaHue MpUPTOB O€3 3aceuek u He OoJiee 2-X BapuaHTOB MIpudTa;
TEKCT JOJDKEH OBITh OTYETIMBO BHJIEH Ha (POHE craiia Mpe3eHTaluH,
HESPKHUMA, YMEPEHHBIN 110 HHTCHCHBHOCTH OKPACKHU (DOH 71 IPE3EHTAIlUN U
KOHTPACTHBINA TEKCT, TEMHBIN MIPUQT TEKCTAa HAa CBETIIOM (OHE;
BBIPAaBHUBAHHUE TCKCTa Ha CIIali[ie: 3ar0JOBKHU IO IIEHTPY, OCHOBHOU TEKCT
0 MIMPUHE;

JUTMHA CTPOKHU He Ooiiee 36 3HAKOB;

. pasmenienue uHdopmanmu - g0 40 cioB Ha 1 crnaiine (MCKJIIOYEHUE -

CTaTUCTHUKA, TAOJIUIIBI ¥ IPyTHE JaHHBIC);

10.moanucHu K pucyHKam - MOJI PUCYHKOM;

11.Ha3BaHMe TAaOIUIBI — HAJT TAOJINIICH;

12.mpu HEOOXOAMMOCTH HWCMOJB3YIOTCSI HAJACTPOUYHBIE M  TOJICTPOUYHBIC

CUMBOJIBI (B (hopMyTax, ypaBHEHUSX, MHJIEKCAX U T. I1.);
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13.cobmroneHne npuHATHIX npaBui opdorpaduu, MyHKTyallud, COKpPAILEHUN U
npaBusl 0POPMIICHHUS TEKCTa (OTCYTCTBHE TOYKU B 3ar0JIOBKAX H T. II.).

TpeboBaHus K coiep>KaHUIO MPE3EHTALINN:

1. cooTBeTCTBUE COMEPKAHUS MPE3CHTALMU TTOCTABJICHHBIM IIEJISIM U 3a]]a4aM;

2. orcyrcTBUE (AaKTHUECKUX OIIMOOK, JIOCTOBEPHOCTh NPEACTABICHHOM
uHpopMaImu;

3. Te3ucHas moaada uHGOPMAITUH, IPUBOIATCS TOJIHKO OCHOBHBIC TOJIOKCHHUS;

PexomMeHaanuu o NoAroToOBKe Mpe3eHTAIMU.

I'maBHas 3amaya —  caenaTh  akIEHT HA  3HAYUMMBIX  MOMEHTax
paccMaTpuBaeMol B Tpe3eHTauuu Tembl. [losTomy yOupaeM wH3 Mpe3eHTAIUU
BTOPOCTEINEHHBIE CBEICHUS U BCE TO, YTO MOKET OTBJICYb.

[Ipu odopmieHnn mpe3eHTAMN MpUIEpKUBacMcsi MUHUMaIu3Ma. OOuiue
uHporpaduku, pe3kue nepexopl OT OJHOTO Cilaiia K JIpyromy, pasHble MO CTUIIO
M300paK€HUsI MEIIaloT OOIEeMY BOCIPUSTHIO U HE MO3BOJISIOT CO3JaTh IEJIOCTHOE
BIICYATIICHHE.

[Ipu ucnonap30BaHUM IBETOB HYXHO YYWUTHIBATH OCOOCHHOCTEH BOCIPHUSATHS
L[BETOB YEJIOBEKOM:

-CTUMYJIHpYIOIIKE  (TeIIble) I1IBE€Ta CIHOCOOCTBYIOT  BO30YKJICHHIO |
JNEUCTBYIOT KaK pa3fpaxuTeu (B MOpsaKe YObIBAHUS WHTEHCUBHOCTH BO3JIEHCTBUS):
KPacCHBIN, OPaHKEBbIN, )KEITHIN;

-JIC3UHTETPUPYIONIHE (XOJIOJHBIE) I[BETA YCIOKAWBAIOT, BBI3BIBAIOT COHHOE
cocTosiHUE (B TOM >K€ TOpsIAKE): (PUOJICTOBBIM, CUHUM, TOTYyOOH, CHHE-3EJICHBINH;
3€JICHBIN;

-HEeUTpaJbHBIE I1[BETA: CBETJIO-PO30BBIN, CEPO-TOIYyOOH, IKEITO-3€JICHBIN,
KOPHUYHEBBIN;

-COUueTaHue BYX IIBETOB - I[BETA 3HAKa W I[BeTa (JOHA — CYIIECTBEHHO BJIHSIET
Ha 3pUTEIbHBIN KOM(OPT, HEKOTOPHIE MApPhl IBETOB HE TOJBKO YTOMJISIOT 3pEHHUE, HO

MOTYT IIPUBECTH K CTpeccy (Hampumep, 3eJieHble OYKBBI Ha KpacHOM (hoHe);
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-HanmboJee XOpOIIO0 BOCIPUHUMAEMBIE COUYETaHWs IBETOB mpudTa U (oHa:
TEMHO-CUHUH Ha 0eJIoM, YepHbIN Ha 0€JI0M, CHHUI Ha CBETJIO-KEITOM.

B npesenTanusax kenaTelbHO CBECTH TEKCTOBYIO MH(POPMALIMIO K MUHUMYMY,
3aMCHHB €€ CXeMaMH, TuarpaMMaMu, pucyHkamu, (pororpadusimMu, KapTamu.

PexomenmyeTcsi OCTaBUTh TEKCT TOJBKO B BHUJE MMEH, Ha3BAHWM, YMCIOBBIX
3HAYEHUM, KOPOoTKUX nurtar. Crnegayer nzderats oOumus nudp.

Cnenyer w3beraTh ymoTpeOJICHHSI CIOXKHBIX TPEIJIOKEHUN, JIJIMHHBIX
TepMUHOB. OHOW MBICM TIOCBSIIAeTcs oAuH chaia. I'paduka Ha craimax
UCIIOJIB3YETCSI TOJBKO B TEX CIIy4asix, €CJIM OHA HECET CMBICJIIOBYIO HAarpy3Ky.

3arojloBKM JOJDKHBI TPUBJIEKaTh BHUMAHUE AayJIUTOPUU U  COAEPKATh
00001IaroIMe, KIIOUYEBLIE OI0KEHUS clIaiiaa.

B TekcToBhIX 0OJI0OKaX HEOOXOAMMO HCIMOJL30BAaTh KOPOTKHE CJIOBA U
MpeIoKEeHNs. PeKoMeHyeTcs: MUHUMU3UPOBAaTh KOJIMYECTBO MPEAJIOTOB, HAPEUHIA,
npuiIaraTeabHbIX.

Bo Bceit mpe3eHTanuMuM pasHbie YPOBHU  3aroJIOBKOB, TUIEPCCHUIKH,
YIPABJISIFONINE KHOMKU, CITUCKH JIOJKHBI BBITJISIZIETh OJTMHAKOBO.

Bce wunHbopmanMoHHble 3JIEMEHTHI (TEKCT, U300paKeHUs, JUarpaMMbl,
AJIIEMEHTBI CXEeM, TaOJIHIIbI) JOJIKHBI ICHO U pelibeHO BBIACIATHCS Ha GOHE clana.

KitoueBbie cioBa B HH(POPMAIIMOHHOM OJIOKE MOXHO BBIIEIHUTH (IBETOM,
MOAYEPKUBAHUEM, TIOJYKUPHBIM U KYPCUBHBIM Hau€pTaHHUEM, pazMepoMm Ipudra).
[Ipu BbIZENEHNM ClETyeT COOII0NATh MEPY — BBIJCICHHBIC JIEMEHTHI HE JTOJKHBI
npeBbimath 1/3-1/2 obuiero oobeMa Tekcra ciaiiaa.

He pekomennyercs:

UCIIOJIb30BaTh MEPEHOCHI CIIOB;

HCIIOJB30BaTh HAKJIOHHOE W BEPTUKAJIBHOE pACIONOXKEHUE TMOJNUCeH |
TEKCTOBBIX OJIOKOB.

He cnenyer 3moymoTpebnarh MPONMUCHBIMU OyKBaMU (OHM YHUTAIOTCS XYXKE
CTPOYHBIX), TMOITOMY UX JOIMYCTUMO HCHOJIb30BaTh TOJBKO [IJII CMBICIOBOTO

BbIICJICHUSI HEOONIBIIUX (hPArMEHTOB TEKCTA.
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MapkupoBaHHbIE M HYMEPOBAHHBIE CIUCKH MCIOJB3YIOTCS NPU HAJIUYHUU
nepeunciennid. Bosne kaxaoro ab3ama craBuTh Mapkep He ctouT. HyxHo oOpamarth
BHUMaHHe, 4YTOObl He OBbUIO 3aJBavBaHUS MapKUPOBAHHBIX M HYMEPOBAHHBIX
CITUCKOB.

Kaxnoe wu3o0paxkeHue MAOHKHO HECTH CMBICH KejlaTellbHO u30erarh B
MIPE3EHTAlM PUCYHKOB, HE HECYLIUX CMBICIIOBOW HArpy3KH, €CIIM OHU HE SIBJISIIOTCS
YaCThIO CTUJIEBOTO O(OPMIICHUSI.

Heobxoaumo ucnonb30BaTh HM300paXEHHS TOJBKO XOPOIIEro KadyecTBa.
Bocnpusitue n300pakeHust TOJKHO OBITh YETKUM.

Crnenyet uzberath pa3HO aHUMAIIMKM TIEpeXo/ia CIal 0B U pa3HOW aHMMAaIUU
00BEKTOB.

He crout mbiTaThCcsi yMECTUTH BECh MaTE€puUall HA OJHOM crianze. Jlydie
MOJIENTUTh €r0 Ha HECKOJIbKO U300paKEHUH.

UtoObl 00sieTYUTH pabOTy, CTOUT 3apaHee HaOpocaTh IUIaH MPE3EHTAIUH,
MOKHO paclucaTh KakoW MaTepuall JOJDKEH COAEPkKaTh KAXKABIM craia. ITo
MOMOKET  YIHOPSAMOYUTHh  CIAWJbl, TPAMOTHO pacupeleanuTb U  OoQOPMUTH
uHpopmarnuio. [lociae 3TOro MOXXKHO HPUCTYyNaTh K peaju3alid HAaMEUEHHOTO B
nporpamme Power Point.

O0beM mpe3eHTallMM HE AOJDKEeH ObITh MeHee 8-10 cmaiimoB u He Oojee 20
cnaiifioB. 3pUTEIbHBIN psAJl M3 OOJIBIIETO YHWCIa CJIAi0B BBI3BIBAET YTOMIICHHE,
OTBJIEKAET OT CYTH paccMarpuBaeMoOd TeMbl. VICKIIOYEHUS  COCTABJISIOT
Mpe3eHTaI1H, npeaHa3HAYCHHbBIC TUTSt JUTUTETBHON JIEMOHCTpaIuu
03HAKOMUTEIBLHOIO XapakTepa ¢ OOJIbIIUM KOJMYECTBOM BU3yallbHOTO MaTepuaia. B
ATOM cllydae 00BbEM MPE3eHTAIlN — U3 pacyeTa He MeHee YeM | MUH. Ha OJIMH Clai,
a Ha CJalJbl, coJiepkKaIue KIIF0UEBbIE MOMEHTHI U OCHOBOIIOJIATat0IMe MOHITHS - TI0
2 MUH.

IIepBbIM CaliioM B MPE3CHTALMU ABJISECTCS TUTYJbHBIMA CJANJ, BBIIOJHSAETCS
M0 YCTAaHOBJICHHOMY O0Opa3iy.

Ecnu npesenTauus mpegHazHaueHa Ui JOKJIAJga MO pe3yJibTaTaM HAay4yHO-

UCCJIEeI0BATENbCKOW padOThl, TO MH(GOPMAIIMIO Ha claigaXx MOXKHO PAaCIOOXKUTH B

15



CIIEYIOIIEM MOPAIKE: aKTYalbHOCTh PAaOOTHI, OOBEKT M MPEAMET HCCIEAOBaHUS,
NocTaBlieHHass TmpobOiieMa, Wenb M 3aJa4d MCCIENOBaHUS, UCIOJIb30BaHHBIC
METOJMKH, IOJIyYEHHbIE pE3ylbTaThl, BBIBOAbL. KaKIbplii CTPYKTYpHBIH 3JIEMEHT
Ipe3eHTalNU K JOKJIaay 0003HayaeTcs 3aroJIOBKOM Ha Claije.

3aKJIIOUNTENbHBIE CIIAal]1/CIal Il MPE3EHTAluU CoJlepKaT BbIBO/IbI. Ha nanHOM
ciaiije/cnaiax HeoOX0AUMO MOABECTH UTOTH IO MPEICTABICHHBIM B MPE3EHTALUN
Matepuanam. MoxHO caenaTh OOOOIIEHHWE W3 BCEro BBIIMIECKA3aHHOTO, JUOO
O3BYYUTh JINYHOE MHEHUE O TEME, PEIICHUHU TIOCTABICHHBIX TPOOJIEM.

[Tocnemuuii cnaiiy comepXuT HHPOPMAIUIO 00 KCIIOIH30BAHHBIX UCTOYHMKAX
IpU TOATOTOBKE Mpe3eHTanuu. MHpopmauy mpeacTaBiseTcsi B COOTBETCTBUU C
neiictytomuM  ['OCTom o  OubnmorpauueckoM  ONUCAHUM  HUCTOYHUKOB
uH(popManuu.

Bama peub M TeKCcT Ha ciaijax HeE JOJDKHBI COBIAJaTh, BElb MOCIEAHUN
CIIy’)KUT OCHOBOHM [uisi mosicHeHui aBTopa. [Ipe3eHTanmus [I0JKHA OMOJHSTH,
WLTIOCTPUPOBATh TO, O YeM HIET peyb, HE AODKHA TOJHOCTHIO IyOIUpOBATH

MaTcpuail.

5. YueOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE 00ecneYeHne JUCIUILINHbI:
a) MepevYeHb JIUTEPATYPhI:

1. Kpuctamiorpaduss ¥ KpUCTaUIOXUMHUS [DIEKTPOHHBIN pecypc| : yudel. s
CTY[. By30B, 00yu. no crien. "I'eonorus” / FO. K. EropoB-TucmeHnko. - 2-e u3n.
- OBK. - M. : Vuusepcurer, 2010. - 589 c. - Pexum npocryma: OU3
"bubnuorex". - Heorpanuu. noctyr.

2. Pemenue kpuctauiorpadguyeckux 3ajad C MOMOIIbIO cTepeorpaduiyecKux
npoekuuii [Tekcr] : yue6. mocodue / B. A. bynanos ; UpkyTckuii roc. yH-T. -
Upxkyrck : U3a-Bo UT'Y, 2006. - 176 c. : un. ; 21 cm. - bubmuorp.: ¢.149 . (40
9K3.)

6) MNCPUOANYICCKUC N3AaHMA, JOIIOJIHUTCIbHBIC HCTOYHHUKH

1. Crpykrypa, uzomopdusm, Gpopmyisl, knaccuduraius muaepanoB [Teker] / A.
I'. Bynax ; Cankr- IlerepOypr. roc. yu-t1. - CIIO. : U3n-Bo CIIOI'Y, 2014. - 132
C.; 29 cM. - (Munepanorus). - budmorp.: ¢. 128-130. (1 2k3.)

2. Poct kpucrtamioB B paciiaBe. Kpucramiorpagudeckuii aHanu3 U IKCIIEPUMEHT
/ M. [I. Jlrob6anun. - CII6. : Hayka, 2008. - 390 c. : un. ; 21 cMm. - bubnuorp.: c.
378-390. (1 3k3.)
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3. Kpucramnorpaduueckas reomerpus [Tekct] / P. B. Tanuynun ; Ots. pen. /.
K. ®annees. - 2-e uzn., crep. - M. : KomKnura, 2005. - 136 c. : un. ; 22 cm. -
bubmuorp.: c. 131-135. (1 2x3.)

4. Kpucramorpadus, MUHEpaIOTUsi U T€OJOTUs KaMHECAMOILIBETHOTO ChIpbsi / B.
A. Epmonos, B. A. JlynaeB, B. B. Moceilikun ; pen. B. A. Epmonaes ;
MockoBckuii roc. TopHbId YH-T. - 2009. - 407 c. (1 3k3.)

5. Kpucramnorpadus u kpuctamioxumus [Tekcr] : yaebnuk / FO. K. Eropos-
Tucmenko ; MockoBckuii roc. yH-T uM. M. B. JlIoMmoHocoBa, ['eornor. ¢ak. - 2-e
u3a. - M. : Yausepcurert, 2010. - 587 c. : un. ; 20 cm. - [Ipeam. ykas.: c. 559-
582. - bubmmorp.: c. 583-585. (1 2k3.)

6. OcuHoBsl kpuctamiorpaduu [Tekct] : yue6nuk / E. B. Uynpynos, A. .
XoxiaoB, M. A. ®agnees. - M. : ®uzmaraur, 2006. - 500 c. : mi. ; 21 cm. -
bubmuorp.: c. 499-500. (1 3x3.)

r) 6a3bl JaHHBIX, THPOPMALIMOHHO-CIPABOYHBIE U TIOMCKOBBIE CUCTEMBI:

1. American mineralogist crystal structure database (AmepukaHckas
MUHEpajoruieckas 6a3za JaHHbIX KPUCTAUIMYECKUX CTPYKTYD). -
http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html

2. Hayunas 6ubinoteka Poccuiickoro rocy1apcTBEHHOTO YHUBEPCUTETA HEPTH U
raza um. .M. I'yOkunHa — www.gybkin.ru

3. Undopmanuonnsiii pecypc «Munepaisl. ['opubsie nopoasl. nuder. -
http://petrographica.ru/minerals-list.html

4. Hayunas 6u6mmoreka MI'Y — www.lib.msm.su

OnexTpoHHas OubnnoTeka MOCKOBCKOrO roCyAapCTBEHHOTO YHUBEPCUTETA

HYKOHOMUKH, cTaTUCTUKU U nH(popmaTuku (MI'YICull) — www.ibc.mesi.ru

bubnuoteka Cankt-IleTepOyprckoro yHuBepcuTera — www.unilib.neva.ru

Hayuno-texanueckas ondnuorexa Cubl ' TY — www.lib.sibstru.kts.ru

Poccuiickas I'ocynapcTBeHHas 6ubiInoTeka — www.rsl.ru

["ocynapcTBeHHas myOnrYHas HAyYHO-TEXHUYECcKass OMOInoTeKa —

www.gpntb.ru
10.bubnmoTeka ecrectBeHHbIX HAyK PAH — www.ben.irex.ru

11.Bcepoccuiickast Tocy1apcTBeHHAst OMOIMOTEeKa HHOCTPAHHOM JTUTEPaTyphl —
www.libfl.ru

12.bubnuoTteka AxageMun HayK — www.spb.org.ru/ban

13.HannonansHast 3JIeKTpOHHAsi OMOIMOTEeKa — www.nel.ru

14.bubmmoreka BHUMODHI - www.vniioeng.men.ru

15.Bcepoccuiickuii HHCTUTYT Hay4YHON WHGOPMAIIIH 110 TEXHUYECKUM HayKaM
(BUHUTHN) — www.fuji,viniti.msk.su

16.Poccuiickas HarmoHanbHast Onbnuoreka, r. Cankt-IleTepOypr — www.nlr.ru

17.Smorf:  crystal models (Busyamuzammus wu 3-D  mopenupoBaHue
KPUCTAJUIMYECKNX MHOTOTPAHHUKOB W 0a3a maHHbix 3-D  komOunanmii
MPOCTHIX (POPM pacTIPOCTPAHEHHBIX MUHEPAIOB) - http://smorf.nl

W
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6. MatepuaJibHO-TEXHUYECKOE 0O0ecnevYeHne QM CIUIIUHbI:
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http://georoc.mpch-mainz.gwdg.de/georoc/Entry.html
http://www.gybkin.ru/
http://petrographica.ru/minerals-list.html
http://www.lib.msm.su/
http://www.ibc.mesi.ru/
http://www.unilib.neva.ru/
http://www.lib.sibstru.kts.ru/
http://www.rsl.ru/
http://www.gpntb.ru/
http://www.ben.irex.ru/
http://www.libfl.ru/
http://www.spb.org.ru/ban
http://www.nel.ru/
http://www.vniioeng.mcn.ru/
http://www.fuji,viniti.msk.su/
http://www.nlr.ru/
http://smorf.nl/

[TogoOpannbsie 1O paszmenamM  TecToBble 3amaHus. CHCTEeMaTHYECKUE
KPUCTAUIOMOP(OJIOTUYECKHE KOJJIEKIIMM ¢ Pa3IaTOYHbIC KOJUICKIIMA MOJeNen
UJcaNbHBIX KpHUCTAIOB. OOpaslibl MOHO- U MOJHUKPUCTAIIOB, BBIPOCIIUX B

MPUPOJIHBIX YCIOBHIX (YU4EOHBIN Te0IOTHYECKU My3ell pakynpTeTa).

7. O0pa3oBaTe/ibHbIC TEXHOJOTHH:

3aHATHA B HHTEpakTUBHOW Qopme coctaBmsitoT 38 wyacos. IIporpamma
muciuiuineel - «Kpucramnorpadus» mnpegycmaTpuBaeT — JIEKIIMOHHOE H3JI0KEHHE
OCHOBHBIX TEOPETHUYECKUX TOJOXKEHHUM, JTa00paTOpHbIEe ayAUTOPHBIC 3aHSATHS IO
HOJATpyNIaM, a TakKe CaMOCTOSATEIbHBIC 3aHSATHS CTYIEHTOB C MOJACISAMU
KPUCTAJJIOB U MPOCTPAHCTBEHHBIX KPUCTAUIMYECKUX PEIIETOK C MPUBJICYCHUEM
KOJUIEKIIMOHHOTO MaTepuajia M3 OKCIO3UIUH y4eOHOrOo T'€OJOTHYECKOrO My3es
¢dakynpTeTa M MOATOTOBKY IPE3EHTAMM K JIOKJIaay MO BbIOPAaHHOMY CTYAEHTOM
MUHEpAIy.
8. OueHouHbIE CPeACTBA 1JIsl TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOI
aTTecTalMu:

OIIeHO‘lHI)Ie CpeacTrBa AJisl BXOAAIIET0 KOHTPOJIA
1.Kaxue arperatHbie cocTosiHuS BeliecTBa Bol 3Haere?
2.IlosicHuTE MOHATUS «OJIMKHUNA TOPSIIOKY, «IATbHUM MOPSAIO0K» B OpraHNU3aluy BelecTa?
3.Kaxoii mops 10k B3aMMHOTO pacoJIOKEHUs YacTHUIl CYLIECTBYET B ra3ax?
4.Kako# nopsA0K B3aUMHOIO PACIIONIOKEHHS YAaCTHL] CYILIECTBYET B JKUIKOCTSX ?
5.Kakoii mopsIoK B3aMMHOIO pacIHOJOKEHHUS YacTHUI] CYIIECTBYEeT B TBEPIAOM aMop(HOM
BEILIECTBE?
6.Yto 001iero B opraHu3aii BEIIECTBAa MEX Y KUIKOCTIMU U aMOp(HBIMU TeaMu?
7.B uem 3aKir0uaeTCsl MaKCUMaJIbHAsl YIOPSAAOYEHHOCTh B3aMMHOIO PACIIONIOKEHHS YacTHUL] B
KpucTayiax?
8.YTo noHumaetcs 1oj TEPMUHOM «KPUCTAJIMYECKas perieTkan?
9.HazoBuTe 351eMEHTHI CTPOEHUS KPUCTAJUIMYECKON PEIIeTKH?.
10.YTo Takoe «peTUKYISpHAsI INIOTHOCTHY IUNIOCKOM CETKH KPUCTATUINYECKON PEIIETKH?
11. Tlepeuncaute ocoOble CBONCTBA KPUCTAUIOB, OTINYAIONINE UX OT aMOP(HBIX Ten?
12.ITosicante Te3uc: «Kpucramisl OTHOPOAHBI, HO aHU30TPOITHBD) 7
13.Y10 Takoe «aHU30TPONUS» U B UEM OHA IIPOSABIISIETCS B KpUCTAILIax ?
14.YTo cnenyer moHUMaTh MOJ «OJHOPOIHOCTHIO BHYTPEHHETO CTPOEHUS» B KpUCTaJLIax?
15.Kak cBs3aHa orpaHka KpUCTAJIJIOB C AHU30TPOIINEN UX CBOMCTB?
OueHouHbIE CPECTBA TEKYILIEr0 KOHTPOJIA
1. CkansipHble U BEKTOPHBIE CBOMCTBA KPUCTAJIOB.
DKCepuMEHTAIbHBIE CBUIETENIbCTBA CYIIECTBOBAHUS KPUCTAIUIMUECKON pEeETKU
Kpucrannorenesuc — BOSHUKHOBEHUE, POCT U Pa3pyLICHUE KPUCTAIIIOB.
Metacomaros.
CoBpeMeHHbIE METOBI BBIpAIIMBaHKS KPUCTAJIOB.

e
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9.

10.
11.
12.

13

31.
32.

CummeTpus pU3NUECKUX CBOWCTB KpHUCTAILIA.

PeanbHble 1 HeanbHbIe KPUCTAIUIBL.

3aBUCHUMOCTb CBOMCTB KpUCTAJLJIa OT THUIIA XUMUYECKOMN CBS3H.
Kpucramnorpagus nparoieHHbIX KaMHEH.
Crepeorpaduyeckast IpOeKIHs KPHCTAILIOB.
I'HomocTepeorpaduyeckas npoekius u cetka Bynbda.
[IpuHIMII IIIOTHENIIEH YIIAKOBKH JJIsL KPUCTAILIOB.

. IIpoctbie popMBI KPUCTAILIIOB.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

Buasl cuMMeTpun TPUKIMHHOM U MOHOKJIMHHOM CUHTIOHUU. [Ipumepsl MUHEpanos.
Bunapsl cummeTpun pomOudeckoil cunronuu. Ilpumepsl MuHepaos.
Kpucrannorpadgudeckre npoeKIum.

Buael cuMMeTpuH TPUTOHAIIBHOW CUHIOHUU. [IpuMeps! MUHEpaoB.

Buasl cuMMeTpun TeTparoHanbHOM CHHIOHUU. 1IpuMepbl MUHEpaIIOB.

Buael cuMMeTpun rekcaroHalbHOM CUHIOHMH. [IprMepsl MuHepaios.

Bunsl cummerpun kyOudeckoit cuaronun. [Ipumepsr MuHepanos.

Nunexcebl rpanu. CUMBOJI TpaHH.

IIpupoaHas orpaHka KpUCTAJLIOB.

Pemérku bpaga.

MopddoTtponus.

OCOOEHHOCTH CTPOEHUS CUIIMKATOB.

Knaccudukanus CuImKaros.

[Tomumopdusm.

[TomuTrunuszm.

Nzomopduzm.

Paguycbl XuMUYECKMX 3JIEMEHTOB B KPUCTAJUIAX C Pa3IMUYHBIMU THUIIAMH CBSI3U: MOHHOM,
KOBAJICHTHOM, METAJNINYECKOM.

[TpocTpaHcTBEHHBIE IPYIIIBI CHMMETPUU KPUCTAILIIOB.

CoBpeMeHHbIE TOAX0bI K ONIMCAHNIO BHYTPEHHEN CTPYKTYPBl KPUCTAJLIIOB.

38[{31—[1/151 AJIsL CAaMOIMMOATOTOBKU CTYACHTOB:

Nk wbd =

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

[ToHsiTHE O KpUCTAJLJIE U KPUCTAUIMYECKUX BEIIECTBAX.

OCHOBHBIE CBOMCTBA KPUCTAJLIOB.

Poct kpHcTanioB U3 ra3oBoii, KUIKOH U TBEPAOH (asbl.

CummeTpusi KPUCTAIIOB, BUJBI CHMMETPUH, CHHTOHUH, KATETOPHUH.

IIpocTpaHCcTBEHHAs KPUCTAIIMYECKAS PELIETKA, €€ DJIEMEHTHI U ITapaMeTphI.

[ToHsiTHE O MPOCTHIX U KOMOWMHAIIMOHHBIX (hOpMax, MPUHITUIIBI KX HA3BAHUS.

VYcranoBka kpuctamioB. [IpaBuna BeiOopa ocell 1 eTMHUYHON TpaHu. IHIEKCHI B CHMBOJIBI
rpaHeil ¥ IpocThIX GopMm.

3aKOH pallMOHAILHOCTU OTHOUIEHUH TapaMeTpOB 3aKOH I aton

[IpaBuna ycTaHOBKH KYOMYECKUX M TETPArOHAIBHBIX KPUCTAJIJIOB.

IIpaBuia yCTaHOBKHM TPUTOHAJIBHBIX U FEKCArOHAJIBHBIX KPUCTAJUIOB.

[IpaBuia yCTaHOBKM KPUCTAJJIOB HU3IIEH KaTETOPHH.

3aKOH OCTOSIHCTBA YTJIOB.

Tl IITOTHEUIIINX IAPOBBIX YITAKOBOK.

IIpocTpaHCcTBEHHAs KPUCTAIUIMYECKAS PELIETKA, €€ JIEMEHTHI U ITapaMeTphI.

OCHOBHBIE TUITBI KPUCTAUTMYECKUX PEMIETOK U TUIIBI pEIIETOK bpase.

N3omophusm, Tumel n3oMop(du3Ma 1Mo CTETIeHH COBEPIICHCTBA U XapaKTepy 3aMeleHUS.
[Tomumopdu3M 1 TOTUTUTIA3M.

OueHouHble cpeacTBa ISl MPOMEXKYTOUYHOM aTTecTanum (B (popme 3auera)

1.

Yro wuzydaer kpucramiorpadus? Kak cBs3aHbl Mexay coOoOi cocTas,
CTPYKTypa Hu cBoiicTBa Kpucrtawua? Ilepeunciure 3IEMEHTBl OTrpaHEHUS
KpucTtaos. Ilepeuncnure nmapamerpsl KpUCTATUTMYECKON PEIIETKH.
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2. JlaliTe  ompeneneHue — KpUCTAUIMUECKOW  cTpykType. Kak  oTiimuuTh
MOHOKpUCTAJZI OT TNOJHKpucTauia? B 4éMm  3akiodaeTcs  OTJIAYuE
KPUCTAJUIMYECKHUX BEIIECTB OT aMOP(HBIX?

3. Kakue «kpucramiorpaguueckue 3aKOHbl ONHUCHIBAIOT  3aKOHOMEPHOCTH
BHEIIIHETO CTpOE€HUs KpucrtauioB? KakoBa CBA3b MEXIy BHEIIHUM U
BHYTPEHHUM cTpoeHHeM kpuctama? Uro wusydaer mopdosorus? 3adem
reoJIOTy U3y4aTh BHEIIHHE OPMbI KPUCTAILIIOB?

4. Ha3zoBHUTE€ OCHOBHBIE CBOMCTBa KpHUCTAJUIMYECKOro BemiecTBa. IIpuBenure

PUMEPBHI, MOSCHSIOLIUE OCHOBHBIE CBOMCTBA KPUCTAJLIOB.

MeTobl U3y4eHHs] BHEITHETO U BHYTPEHHETO CTPOEHUS KPUCTAIIIOB.

6. Ilepeuncnure BuABI 00pa30BaHUs KPUCTAIIOB B npupozae? Kak B mpUpOIHBIX
YCJIOBUSIX 00pa3yroTCsl KpUCTauibl U3 ra3oBod (aspl? Kak B mpupogHBIX
YCIOBUSX 00pa3yloTCsi KpUCTAILIBI U3 paciiaBoB? Kak B MPUPOAHBIX YCIOBUAX
MIPOUCXOUT KpuUcTayum3anus u3 pactBopoB? Uto Takoe meracomaro3? Kak
00pa3yroTCsl KPUCTAIIBI U3 THIPOTEPMAIIbHBIX pacTBOpoB? UTO mpeacTaBisier
co0oli mporiecc nepeKpucTaiu3anuu?

7. Ilouemy KpucCTaulbl BBIPACTAlOT B BHJE MHOrorpaHHukoB? Kakwe craaum
BKJIFOYAET ATOT Ipolecc?

8. IlpakTHueckoe TNPUMEHEHHE 3aKOHAa IIOCTOSHCTBA YIVIOB M 3aKOHA
palMOHAIBHBIX TAPAMETPOB JJIS1 UCCIIEOBAHUS KPUCTAIIOB (MUHEPAJIOB)?

9. B uém 3akirouaercs «ECTECTBEHHBIN 0TOOP» MPOUCXOIAIINN B MPOIIECCE pOCTa
rpaney kpucrtaiuia? KakoB MeXaHu3M pocTa KpUCTAILIOB.

10.Ilepeuncnure 351€MEHTHI CAMMETPAHA KPUCTAUIOB. J[JI1 4ero ux OnpenesnsoT?
Yro Takoe cuHronusa? Ilepeuncnure Ha3BaHusA CUHroHuM. Kpucramisl,
OTHOCAIIMECS K KAKOW CUHTOHUM HauboJiee CHMMETPUYHBIE?

11.Yro Takoe Qopmyna cummerpuu kpucrtama? I[lo kakum mnpaBuiam eé
coctaBisitoT?  CKOJIBKO ~ CYIIECTBYET — KpHUCTAIOrpadUyecKUX  BHUJIOB
CUMMETpUM KpucTauioB? Kak ompenenstor, K KakoMy KJacCy CHMMETPUU
OTHOCHUTCSI KpUCTAILIT?

12.1To kakuM TpPU3HAKAM KPUCTAII OTHOCSAT K HU3LIEH, CpeAHEN WM BBICHICH
kareropun? Ilo KakuM NpU3HAKaM KPUCTAUI OTHOCAT K TOM WM HWHOU
CUHTOHUU?

13.CKOJIBKO BCEro CyHIECTBYET THUIIOB 3JE€MEHTAapHbIX siueek? KTo mepBbIM u3
ucciuenoBarened ux onucan? Jlaiite ompeneneHue 3JIEMEHTaApHOW SYEUKH
KPUCTAJUIMYECKOW CTPYKTypbl. Kakue CymecTBYyIOT THIIBI LEHTPOBKHU
AJIeMEHTapHbIX sueek? KakuM mpaBuiiaMm CIENYIOT, ONPEAEIiss AIeMEHTapHYIO
A4YelKy B OECKOHEYHOM KpUCTAIIMYECKON perméTke?

14.Yto Takoe »sHeprus KpucTauiMueckod pemerku? Ilepeuncnure TUIIBI
XUMHUUYECKUX CBsize B Kpuctamax. Kak onu oOpasyrworca? UYto Takoe
TOMOJECMUYECKHE W TETEPOAECMUYECKHME CTPYKTYpbl KpuctamuioB? Kak
3aBUCAT CBOWMCTBAa KpUCTAJJIa OT TUIA XUMHUYECKON cCBsi3U? MuHepaibl, ¢
KaKUM THUIIOM XUMHYECKOW CBsI3M Hambosee mpouyHble? MuHepanbl, ¢ KaKuM
TUIIOM XMMHUYECKOW CBSI3M HanMeHee npouHble? [IpuBeauTe npuMepsl.

15.Uto Ttakoe mpoctas dopma? s dero B KpUCTALIOTpaPUU HUCHOJIB3YIOT
npeacTaBieHust 0 mpocThix ¢opmax? Kakux 2 Buma mpocThix ¢opm ObiBaeT?

hd
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CKOJIBKO BCEro HMMEETCS Pa3IMYHBbIX MPOCThIX (opMm Kpuctamos? Yto
npejacTaBisieT coboir koMOuHanus npocTsix ¢opMm? IlpuBeaute npumepsl
OpocThiX (opM Hu3MMX cUHroHuM. [lpuBeaute mnpumMepsl HPOCTHIX (HopM
cpenuux cuHronuil. IlpuBenure npumepsl NpocThiX (opMm KyOudeckou
CUHTOHMH.

JlononHUTENbHBIE BOIIPOCHI:

Yro npencrasiser u3 cedst pomboaoaexa’ap?

Kaxk BbIrIsiiuT MOHORAP?

Kaxk BBITTIAIUT NUHAKOU?

Kaxk BeIrIsiguT AU3Ap OCEeBOM?

CKOJIBKO TIPOCTHIX ()OPM CYIIECTBYET B HU3IIMX CHHTOHUSIX ?

CKOJIBKO MPOCTHIX (DOPM CYILIECTBYET B CPEAHUX CUHTOHHSIX ?

CKOJBKO TPOCTBHIX (OpM CyIIeCTBYeT B KyOuueckoil cunronuu? Kaxkas
0COOEHHOCTB NMPOCTHIX (HOPM B KyOMUECKOW CUHTOHUU?

[TpuBenuTe mpuMepsl OTKPBITHIX MPOCTHIX (HOPM.

[TpuBenuTe mpUMepsl 3aKPBITHIX MPOCTHIX (HOPM.

Uro npencTaBisitoT coO0i IpaHu I'eKCaroHaJbHOW MUpaMUIbI?

16.B 4ém BbIpakaeTCsi NPHUHLMII IUIOTHEHMIIEH YNAKOBKM aTOMOB WJIM MOHOB?
KakoB mpoueHT 3anoaHeHuss 00bEMa pH IUIOTHEHIIEH yIIaKOBKE aTOMOB WJIH
noHoB? Kakue 2 Buma mycTtoT ObIBalOT B IUIOTHEWien ymakoBke? Kakux
nycror Ooisbmie? Kakue nomymieHust OenaroTcs, KOrja KpUCTaJIM4yecKas
CTPYKTypa pacCMaTPHUBAETCS C TOYKU 3PEHHUS IUIOTHEUIIEH yrmakoBku? B uém
pa3HMIIA MEXAY IUIOTHBIMU YINaKOBKaMH T'€KCarOHAJIbHOM M KyOWYecKOu?
JlaiiTe onpeieieHUE MOHATUIO «IUIOTHOCTh YIaKoBKW». KakoBa poJib mycToT B
KPUCTAUINYECKOW CTPYKTYypE, ITOCTPOCHHOW II0 TPHUHIMIY IUJIOTHEHIIEN
ynakoBku? Kak onucarb KpUCTAINTMYECKYIO CTPYKTYPY MOJIb3YSICh TOHSITHEM O
IJIOTHENIIEN ynakoBKe?

17.Yto Takoe uzomopduszm? Kakue ycioBust JOIKHBI COOTIOIATHCS, YTOOBI OBLIO
BO3MOXXHBIM  M30MOpP(HOE  3aMelleHHWe OJHOro aroMa JpyrMM B
KpUCTAJUIMUECKOM pemérke MuHepana? Kakue Buabl uzoMopdusma ObIBatoT?
Kak orpakaercs siBneHue mzomoppuszMa B XUMUYECKOH Qopmysie MuHepaia?
KaxoBa poib nzomopduzma mpu o6pazoBaHuN MUHEPAIOB?

18.Uto Takoe mnomumopduszm? UYto Takoe mnonumopdHble MoaubUKAIIA?
[IpuBenute mpumepsl. Kakue mnepexoabl W3 OAHOW  MOTUMOP(PHOU
Moaudukanuu B apyryto oeiBatot? IlpuBenure npumepsl. B uéM cxoAcTBO U B
yéM  3aKiIoyaeTcs OoTIMuMe noiauMopduzMa u  moiauTunuizma?  Yro
MPEACTABIIAIOT COO0I re0TEPMOMETPHI U F€00APOMETPHI?

19.C nomouipo Kakoro MeTo/ia Moxy4yaroT HH(GOPMAIUIO O BHYTPEHHEM CTPOCHHUH
KpUCTaJUIOB B HacTosiiee Bpemsi? KakoB ¢u3Mueckuil NpUHLMI JaHHOTO
Merona? Kakue XapaKTEepUCTHKM KpPUCTAUNIMYECKOH CTPYKTYpbl MOXHO
MOJIYYUTh C IIOMOLIBIO 3TOTr0 METOAa?
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PaszpaboTunk:

JOTIEHT Kaeapbl MONE3HBIX HCKOMAEMBIX, TEOXIMIII
MuHepasioruu 1 nerporpagun A. @. JleTHHKOBA.

IIporpamma cocraBieHa B cooTBeTcTBHH ¢ TpeboBaHusaMu OI'OC BO u yueToM pexkoMeHIaIHit
ITOOII o vampasnennto 05.03.01 I'eomorns

Hacmoswas npozpavma, He Mmoxcem 6vimb 6ocHpousgedeHda Hu € Kaxoli gopme 6e3

HPedGapumenbHo20 NMUCbMEHHO20 paspeuieH s Kagedpvi-paspabomunxa npocpammol.
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