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1. Ob0mass  xapakrepucTuka padoyedd NpPoOrpaMmbl  JIMCIHUIIAHBI
«KPUCTAJUIOTPA®USA U KPUCTAJVIOXUMUSA»

1.1. MecTo0 AUCHUIUIMHBI B CTPYKTYpe OCHOBHOIl 00pa3oBaTebHOMH
NMPOrpaMMBbl:

Vyebnas qucuuminna «OI11.12 Kpuctamnorpadus u KpUCTaIUIOXUMUSD) SBIISETCS
BapMAaTUBHOM  4YacThl0  00mIENpo(ecCHOHAIBHOTO  IUKIA  MPUMEPHOU
oOpazoBarenbHOM mporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO mo mpodeccun
54.01.02 FOBenup.

Oco0oe 3HaueHHe JUCUUILTHHA UMeeT npu popmupoBanuu u pazsutun [1K 2.1, TIK
22,1IK2.4

1.2. Heab 1 niIaHMpyeMble pe3yabTAThl 0CBOCHHUS IMCUMILINHBI:

B pamkax mnporpamMmbl yueOHOW JIUCHUIUIMHBI OOYyYalOIUMHUCS OCBAaMBAIOTCS

YMEHHUS
Y 3HAHUSA
Kon Ymenus 3Hanus
IIK, OK
IIK 2.1, TIK | npuMeHATHh TMOJy4YEHHBIE OCHOBHBIE CBOMCTBA KpPHCTAJIOB,
22,1IK2.4 |3Hanuga o0 Kpuctajuie U | BUAbl CHMMCTpUHA u
KPUCTAJUIMYECKOM  Bemectpe | CMMMCTPUHHbIC
npeoOpa3zoBaHus KPUCTAILIOB,

npu paboTre C peasbHBIMU

COOTBETCTBYIOIINX KOHKPETHBIM
MUHEpaIbHBIMU (POpMaMu

MHUHEpalaM, B CBSI3M C HX
KJIaCCU(PUKALMOHHON
IPUHAJIEKHOCTHIO, OCHOBAaHHOW Ha
ux KPUCTAJUIOXUMUYECKOM
CTPYKTYPHOM CTPOEHUU

2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM JUCIUIIJIAHBI
2.1. O0bem yueOHOM JUCHMILIMHBI H BUAbI Y4e0HOIl pa0doThI

Bup yyeOHo# padoThI Oo6bem B yacax
Bcero 60

B T.4. B (popMe NPAKTHYECKOH MOATOTOBKHU 36

BT. U..

TEOPETUYECKOE 00yUCHHE 22
MPaKTUYECKUE 3aHATHUS 36
CamocmosmenvHas paboma 2
IIpomexxyToyHas arTecTalus -




2.2. TemaTH4YecKHii IJIaH U COAEPKAHME Y4eOHOM M CUUIIHHBI

Koabi
KOMIIETEHIUH,
O0bem, akaa. 4 / B TOM
¢popmuposanu
HaumenoBanue pasnesioB | Conepxxanme y4yeOHOro Marepuaja u  (GoOpMbI | YncIe B dpopme
. 10 KOTOPbIX
U TeM OPraHu3alMu AeSITeJIbHOCTH 00y4al0IIUXCA NMPAKTHYECKOI P
CIoco0cTByeT
NMOATrOTOBKM, aKaj. 4
3JIEMEHT
NMPOrpaMMslI
Tema 1. [Ilonsatue o
. IIK 2.1, TIK 2.2,
KpUCTAJLJIE Kpucramnel 1 ux ocHOBHbIe CBoMcTBa. ['eomerpuyeckas 4 K 2.4
KPUCTAIITNYECKOM Kpuctayorpadusi. '
BEIICCTBE
IIK 2.1, TIK 2.2,
OnpeneneHue  3JEMEHTOB CUMMETPUM Ha  MOJEIAX
8 I[IK 2.4
KPUCTAJIJIOB
B3aumopelicTBue 371€MEHTOB CHUMMETpUM. TpuanaTrh aBa IIK 2.1, TIK 2.2,
Tewma 2. Buabl cummerpuu u
BUJIa cuMMeTpuu. [IoHATHS 0 BBIBOJE. 3aKOH MOCTOSIHCTBA | 6 [IK2.4
3aKOHBI
YIJIOB.
OnpeneneHrve CHHITOHUNA U KaTErOPUiA.
Omnpenenenue NpocThiX (POpM HUBIIEH KaTEropuu
Omnpenenenue NpocThiX (POpM CpelHEN KaTeropuu
0 o . IIK 2.1, TIK 2.2,
MpeieNICHUE IPOCTHIX (POPM BBICIICH KaTETOPHHU
P P P P 12 IIK 2.4

[IpyHuMNBI W 3aKOHBI NPOEKTUPOBAHUS. Y CTaHOBKA

KpPHUCTAJIIOB
[IpoekTrpoBaHue 3JIEMEHTOB CUMMETPUU




KoopauHanoHHBIE CHUCTEMBI. YCTAaHOBKA KPHUCTAJUIOB.
OCHOBBI y4€HHSI O CTPYKTYyp€ KPHUCTALIOB (OJHOMEPHBIN

IIK 2.1, TIK 2.2,
Tema 3. OCHOBBI yueHUsS O | psifi, JABYMEpHas pelieTKa, THUIBI IUIOCKHX  CETOK, K 2.4
CTPYKTyp€ KPUCTAJIOB IIPOCTPAHCTBEHHAS PEIIETKA, 3JIEMEHThl CUMMETPUU
IPOCTPAHCTBEHHBIX pelieToK). Tumsl cTpykTyp. [IpuHIIHIIBL
JIBOMHUKOBAaHUS.
[IpoexktupoBanue rpaneil kpucrtamioB. OmnpenelieHHE HX IIK 2.1, TIK 2.2,
CHMBOJIOB. I[IK2.4
[IpakTuyeckas pabora ¢ MOJEISIMUA KPUCTAIIIOB
Tewma 4. OcHoBHble noHsiTusa | Koopaunanronnoe YUCJIO. KoopaunaunoHHbIH IIK 2.1, TIK 2.2,
KPUCTAILUIOXUMUU MHOTOrpaHHHK. Yucno GopMyIbHBIX €IUHUIl. ATOMHbBIEC U I[IK 2.4
VMOHHBIE paINYChl. [ TaBHENIIINE TUIIBI CBSI3EH.
IIK 2.1, TIK 2.2,
[Topcyer  KOOPAMHALIMOHHOIO yuciaau yucna K 2.4

(GOpMYIIBHBIX €AUHUI] B CTPYKTYpaxX KpUCTAJIIOB.

CamocrosiTenbHas paboTa

[TIpomexyTounas
aTTecTauus




3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCLUILIUHBI
3.1. Jlns peanuzanuu nporpaMmbl y4eOHOM AUCHUIUIMHBI TPETyCMOTPEH yueOHBIN
KaOWHET.

3.2. UudopmannonHoe odecnevyeHne peaan3anuu NporpamMmmbl

Jl1st peanuzaiy nporpamMmbl OUOIMOTEeUHBIN GOHA 00pa30BaTEIbLHOM OpraHn3aluu
UMEET DIJIEKTPOHHBIE O00pa3oBaTeNbHbIE W HMH(POPMALMOHHBIE PECypChl s
UCIIOJIb30BaHUs B 00pa30BaTeIbHOM IPOlLIecCe.

3.2.1 OcHOBHbBIE 3JIeKTPOHHbIE U3IAHUS
1. bBynanos, B. A. MuHepanorusi ¢ OCHOBaMH KpucTauiorpaduu : ydeOHUK IS
cpenHero mpodeccuoHanbHoro obpazoBanusa / B. A. bynanos, A.W. Cusbix,
A. A. benoronoB ; moj HayuHol penakiueit @. A. JletHukoBa. — 2-¢ wu3.,
nepepad. u gomn.— MockBa: WM3garensctBo IOpaitt, 2023.— 230c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09391-9. — Tekcer :
aNeKTpoHHBIN // OOpa3zoBatenbHas miargopma FOpaiit [caiT].
2. Kpucrannorpadus: 3apoxaeHue, pocT u MOphOoIOTHs KPUCTAIUIOB © Y4eOHUK AJIs
By30oB/ H. WU. Jleonwk, E.B.Konopymuna, E.A.BonkoBa, B.B.Manbues. —
Mocksa : U3natenbctBo FOpaiit, 2023. — 152 c. — (Bricmiee oOpa3zoBanue). —
ISBN 978-5-534-04738-7. — Texkct : onektponHblii // OOpa3zoBarenbHas
wiatgopma FOpaiit [caiT].
JlonomHUTEbHBIC U3/IaHUS
1. Kpucramiorpadguss u Kpuctasuioxumus (yueOHO-METOIMYECKOE I0COoOue).
BI'Y, 2019r. coct. O.I'. Pe3nukoBa, A.}O. Ans6ekos, JI.B. 'onuaposa, M.H.
YepnsimoBa, B.B. Ao6pamo, II.C. boiiko u apyrue — Boponex.
MN3narensckuit nom BI'Y, 2019 .— 74 ¢



4. KOHTPOJIb U OLIEHKA PE3VJLTATOB OCBOEHUS
YYEBHOI TUCHUATIINHBI

Pe3yabTaThl 00y4yeHus

Kpurtepuu oneHku

MeToabl OIEHKH

3HAHUS  TEOPETHUYECKUX
3aKOHOB M MPAKTUYECKUX
METO/IOB  OIpPEACIICHUS
CUMMETPUN KPHUCTAIJIOB,
o0JagaroumMx yMEHUSIMU
Y HaBBIKAMHU COCTaBJICHHUSI
KpucTaiorpaguueckux
dbopMy, MOCTPOCHUS
cTepeorpapuyecKux
OpOEKUUH, ONpeaeIeHUs
CHMBOJIOB TPAaHEH, a TaK
K€ HAaBBIKAMH OTIHCAHHS

KPpUCTAJUNIOXUMHWYCCKHUX

CTPYKTYD.
dbopmupoBaHue y
00y4yaeMbIX

IIPEACTABICHUN 0

KpuUcTajuiorpapuyecKoi
CUMMETPUHU KPHCTAJIOB
U KPUCTAUTOXUMHYCCKUX
CTPYKTypax

MOJIy4eHHE O00ydaeMbIMU
3HAaHUM O KpUCTAIUIE U

KPUCTAITTMYECKOM
BEIIECTBE U  yMEHHUE
MIPUMEHSTH 3HaAHUA,

MOJlyYeHHbIE B XOJ€
W3Y4YCHUS TUCITUTUTHHBI B
IIPAKTUYECKON Y HAy4YHOU
pabore;

npuoOpeTeHue
00yyaeMbIMH HaBBIKOB B

OIpCACIICHNN CUMMCTPHHU

BHEIIIHUX bopm
KPUCTAJIOB,  MPUMEHSS
U3BECTHBIE 3aKOHBI

OTanyHO -
OOyyaronuiicsi B IOJHOM
o0BEMe BBITIOJTHUIT
3aJlaHueE:, ompenensieT

AIIEMEHTBI CHMMETPHH TI0
MOJCIISIM  KPHCTAJIJIOB,
3aIIUChIBACT
Kpuctajmiorpadpuyeckue
dbopMybl B CHUMBOJMKE
bpasy, HaXOIUT u
MPaBUIIBLHO Ha3bIBACT
npoctbie (OpPMBI, yMEET
CTPOUTH
cTepeorpapuiecKkyro
IPOEKIINIO M OMPENeIsiTh
CUMBOJIBI TpaHEH
Xoportio - O6yJarontuiics
BBITIOJTHUTT 3aJIaHHE:
BJIAJICET TCOPETUICCKUMHU
OCHOBAaMM  TO  TeMe
3a/laHusl, 1aeT OTBETHI Ha
JOTIOJTHUTEJIbHBIC
BOIIPOCHI, HO JOIYCKaeT
OMUOKK TPU PEIICHUU
MIPAKTUICCKUX 3amad,
ompenensieT  AJICMEHTBI
CUMMETPHUHU TI0 MOJECIISM
KPUCTAJIOB, 3alMCHIBACT
KpucTauiorpaduaeckue
dbopMyBl B CHUMBOJHMKE
bpag», HE Bcera
NPaBUJIBHO HAXOJWUT U
Ha3bIBACT MIPOCTHIE
bopMBI, yMEeT CTPOUTH

cTepeorpapuyeckyro

Y CTHBIN OnpoC
TectupoBanue
[Ipe3enTannn
Jlokmaael




B3aHMMOJICUCTBUS
3JIEMEHTOB CHUMMETPUH U
HCIO0JIb30BaTh
MOJy4YCHHbIC YMEHUSI B
Hay4yHO-
HCCJICIOBATEIILCKOM
JIeATSIILHOCTH

MPOEKIINIO U OMPENEATh
CHMBOJIBI

rpaHen.

Y 10BIETBOPUTEIBLHO -
OOyyaromuiicst  BJIajieeT
YaCTHUYHO
TEOPETUICCKUMHU
OCHOBAaMHM  II0  TEME
3amaHus, (parMeHTapHO
crocoOeH JaTh OTBET Ha
JIOTIOJIHUTEIILHBIN
BOIIPOC,
IIPUMCHSITh

TCOPCTUICCKUC

HE yMeeT
3HaHUSA
pu peleHnn

MMPaKTUYCCKUX 3ajgad -

ONPENEISIET  DJIEMEHTHI
CUMMETPUHU MO MOJEISAM
KPUCTAJLJIOB, OIIMOaeTcs
B HaIlMCaHUU
KpUCTaJIOrpauuecKux

dbopMysl B CHMBOJIMKE
bpasy, HE BCErzaa

NPaBUJIBHO HAXOJUT U
Ha3bIBACT MIPOCTHIE
(GbOopMBI, yMEET YUTATh
cTepeorpaduueckue
MPOCKIIMU U OMpPEAeIsiTh
CHMBOJIbI TPAHEN
HEYIOBJICTBOPUTEILHO -
OOGyuaronuiics
JEMOHCTPUPYET
OTPBIBOYHEIE,
dbparMeHTapHbIe 3HAHUA,
rpyobie
OImUOKH, HE OIpeAeIseT

AOITyCKacT

3JIEMEHTBl CUMMETPHUH 10
MOJEIIAM KPUCTAJUIOB, HE
3HAeT CUMBOJIMKY bpas,

HC HaxXOoIuT u HC




Ha3bIBacT IMPOCTHBIC

dbop™sI, HE yMeeT
YUTATh
cTepeorpaduvecKue
IPOEKIINU U HE

ONpeneIsaeT CHUMBOJIBI
rpaHei.




