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1 Heau n 3aga4u U3y4eHUs JUCHUIIMHBI (MOLYJIs1)

1.1 llean ocBOeHUA AUCHHUILINHBI,

dopMupoBaHHEe TOTOBHOCTH K MpodeccHOHATBHON eSTeNbHOCTH, CBSI3aHHON ¢ TOyde-
HHEM, HcclleIOBAaHHEM CBOMCTB M MPOTHO3MPOBaHHEM 00JacTe MpUMEHEHUS KPUCTAILTHIECKIX
COeTMHEHUH U MaTepHalloB Ha X OCHOBE.

1.2 3apaun AMCHUIJINHBI:
- PackpbiTHe ponu kpucTautorpapuy B COBPEMEHHOH TEOPETHUECKOW W MPHUKIAJTHON XUMHH U
o0ecleYeHNH KU3HH O0lecTBa.
- OcBoeHNE U TPUMEHECHHE BAKHEHIITNX METOIOB MMPOBEICHUS XUMHUIESCKOTO DKCIIEPHMEHTA, OTIH -
CaHUS U NPEJICTABJICHUS MPOCTPAHCTBEHHOTO CTPOCHHUS XUMHYESCKUX BEIIECTB.
- PaccMoTpeHne OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHUS KPHCTAIUIOB M KOHKPETHBIX CBEACHUH O
KPHCTALUTHICCKUX CTPYKTYpaxX Ba)KHESHIITNX KJIACCOB XMMHICSCKUX COCTHHEHHH.
- ®opMHpOBaHHE YMEHUH CAaMOCTOSTEEHO TIPUMEHSTD, TMOTOHATE H CHCTEMAaTH3HPOBATE MOITY-
YCHHBIC 3HAHHS, MOJICTTHPOBATE CTPYKTYPHI KPUCTAIUIOB, HHTEPIIPETHPOBATH U MPEICKa3biBaTh 00-
TIIHEe 3aKOHOMEPHOCTH CTPOEHHS KIIACCOB BEIIESCTB, YCTAHABIHBATL KAUECTBEHHBIC H KOJIMICCTBEH-
HBIC 3aBUCUMOCTH CBOMCTB KPHCTALTHUYECKUX BEIIECTB OT UX CTPOCHHUS.
- PasBuTHE MBICTHTENBHBIX H TBOPUYECKHX CITOCOOHOCTEH CTYACHTOB, (GOPMUPOBaHIE OPUEHTHPO -
BOYHOHW OCHOBBI JIESITEIBLHOCTH TIPH TOJNYICHWH, MCCICIOBAHUN M OMMHCAHWH KPHUCTAJUTHICCKHX
CTPYKTYP.
- @opMHUpOBaHHE YMEHHWH NPEACTABIATh PE3YALTATHl CBOEH PabOTHl B YCTHOH M TMHCHMEHHOMN
¢dbopMe B COOTBETCTBHH ¢ HOPMaMH M IIPABIWIIaMH, TPUHATEIMH B TPO(HECCHOHATEHOM COOOIIECTBE

1.3 MecTo qucounanHbl B CTPYKTYpe 00pa3oBaTelIbHOIl NPOrpaMMbl

Jucuunnnna «Kpucramnorpadus» oTHocuTcs k obs3artensHoi yactu bioka 1 «Jlucuu-
TUTMHBI (MOYJH )» yueOHOTO TUTaHa HampaieHus noarotoku 04.03.01 Xummus. [{ng yenemHoro
OCBOEHMS KpHCTAJUIOTrpadpuu HEOOXOAMMBI 3HAHHS, YMEHHSI, OTIBIT AEATETLHOCTH, TPEIYCMOTPEH -
HbIe TAKUMU JUcUUIUTMHAMK biioka 1, kak «MaTtemaTtukay», «Pusnkay, «Heopranudeckas Xumus»,
«BBenenne B TepMoIuHaMHKy». «KpucTamiorpadusy BaxHa I MOCIEAYIOIIEro H3yUeHHUs qHC-
IUTUTHH «CTpoeHHe BEIecTBay, «XHUMHUS TBEPAOTO Teay.

1.4 IlepeveHp MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs 10 THCHHUILINHE (MOAYJII0), CO-
OTHECEHHBIX ¢ IVIAHUPYEMBIMH pe3yJIbTATAMH OCBOCHHA 00pa30oBaTelbHOIl IPOrpaMMbl

N3zyuenne yueOHOM aucuuIuiMbbl «KpucTtamiorpagus HanpaBieHO Ha GOPMHUPOBAHUE Y
oOyJaroluxcs CISAYIOIMMX KOMITETEHIIMH:

Kon n HanMeHOBaHHE HHANKATOPA JOCTKECHUS PesynpraThl 00y4eHUS IO TUCITUIIIAHE

KOMITETCHIHN
OIIK-2 CrocobeH poBOgUTh ¢ COOIIOICHAEM HOPM TEXHUKH GE30ITACHOCTH XUMUYCCKUHA YKCICPUMEHT, BKIIIO-
yasi CHHTE3, aHAJIU3, U3ydeHHUE CTPYKTYPHI H CBOHCTB BEIIECTB U MaTEPHAIOB, HCCIIE/I0BAHUE IPOIECCOB C UX yUa-
cTHEM

OIIK-2.1. IlpoBoauT cUHTE3 U Onpe/elieHre Qu3n- | 3HAeT CBOUCTBA U OCOOEHHOCTH CTPYKTYPhl KPUCTAILIIHIEC-
YEeCKHX CBOMCTB U CHMMETPUH KPUCTAJUTMYECKUX | CKUX COCMUHCHUH, 00CCIICUHBAIOIINX UX ITUPOKOE [IPUMeE-
BEIIECTB ¢ UCTIONIB30BAHHEM MMEIOIUXCA METOUK, | HEHUE;

co0IrOIas HOPMBI TEXHUKU Ge30MIACHOCTH JOCTHKEHHS HAYKU U IIEPCIICKTHBEI CO3/JaHUS HOBBIX MaTe-
pHaIOB TYTéM MOJU(GUIMPOBAHHUS KPHCTATHICCKUAX
CTPYKTYpP COEAUHEHUH.

YMeer GopMYyIUpOBaTE ONpe/ielIcHUs] OCHOBHBIX HOHATHI
KpHCTAILTOrpadhun, OOBICHIT UX CYIIHOCTE;

OOBSICHATh OCHOBHBIC 3aKOHBI U TEOPHUH KPHCTAILIOTpa-

¢bumn;




KOH 1 HAUMCHOBAaHUC UHAUKATOpA JOCTUKCHUA Pe3yJH>TaTBI O6y‘-IeHI/I$I 110 JUCOUILIHHCE
KOMIICTCHIIUHA

[IPOBOJIUTH CHHTE3 KPHUCTAIUIHYECKUX BEIIECTB U M3YdaTh
HX CHMMETPHIO U CBOHCTBA ¢ COOMIOICHHEM HOPM TEXHHKH
0E30IaCHOCTH;

MOJICITUPOBATE CTPYKTYPHI COSTHHEHNH Ha OCHOBE aHATHN3a
HX COCTaBa U CBOMCTB.

Birasieer HaBHIKAMHU IEJICHAIPABICHHOTO NIAHUPOBAHUA U
OCYIIECTRBICHUS SKCIIEPUMEHTA ISl CHHTE3a KPHCTAILIHYE-
CKHUX BEIECTB, U3YUCHUS UX CTPYKTYPHI U CBOHCTB, HCCie-
JOBaHUA TPOIECCOB € UX YIACTHEM;

METOIAMH OIHCAHUS KPUCTAIUTHICCKUX CTPYKTYp Ha OC-
HOBC a) FCOMETPUYECCKONH TEOPUH KPUCTAIHIECKHAX Pellie-
TOK; 0) TCOpUH TOUEYHOH 1 MPOCTPAHCTBEHHOH CHMMETPUH
KPHCTAIUIOB; B) TCOPHH TUIOTHEHIIINX YITAKOBOK.

OIIK-6 CriocoGeH MpeAcTaBisiTh pe3yiIbTaThl CBOEH paboThl B YCTHOW U IMTUCBMEHHON (opMe B COOTBETCTBHUU C
HOPMaMH U TIPABHIIAMH, TIPUHATHIMU B IPO(ECCHOHATEHOM CoO0IIecTBE

OIIK-6.1. TlpencraBisier pe3ynbTaThl paboThl B | 3HAET METOABI MPEACTABICHUS TOTYYEHHBIX PE3YABTATOB,
BHJIC OTYETa IO CTAHIAAPTHOH (opMe Ha PYCCKOM | CTPYKTYpY W TpeGoBaHUS K O0()OPMIICHHUIO OTYETOB H TIpe-
S3BIKE 3eHTaIUH

VMeer 00pabarhBaTh, OCMBICIHBATE, HWHTEPIPETHPOBATE
PE3yIBTATHl SKCIICPUMEHTAIBHON JEATCIBHOCTH, (GOpMY-
JTUPOBATEH BEIBOIHI;

0o(OPMIIATE OTYETHl B COOTBETCTBHU C TPHHSITHIMH HOP-
MaMU.

Brageer MerogaMu oGpabOTKH Pe3yIETATOB SKCIICPUMEH-
TOB;

pod eCCHOHATBHBEIMA OCHOBAMH PEUEBOH KOMMYHUKAITHH
Ha [IPUMEpE OIMUCAHUA KPUCTATITHICCKUX CTPYKTYP B paM-
KaX U3YYCHHEIX TCOPHIA;

HAYYHBIM CTHJIEM H3JIOKCHHA TEKCTa, HABBIKAMHU (opma-
THPOBAHUA MaTepHalla B TEKCTOBBIX pelakTopax W peak-

TOpax IPE3CHTAIUH.

OIlIK-6.2. Ilpencrapnser HHPOPMAIUIO KPHCTAILIO- | 3HACT HHCTPYMEHTApHH [TOATOTOBKH, ITOTY4YeHUS, 00pa-
rpadugeckoro cojiepKaHus ¢ yieToM TpeOoBaHHWH | OOTKH W Hepelavyd HAYIHOW W HAYIHO-TEXHHUYECKOH WH-
Oubrorpaduueckoil KyIbTYPhL H CO3/IaHus pe3cH- | dopMalmu

Tanuii YMeeT oCyIIecTBIATh HOHCK WHpOpMAIHy;
mpeoOpa3oBEIBATE HHOOPMAIWIO U3 OJHOU (HOpMBI IIpe-
CTaBIICHUS B JPYIUE;

HHTEPIIPETHPOBATH HHOOPMAIIUIO U3 Pa3HBIX HCTOYHHKOB
B COOTBETCTBUH € IEIIBEO PadOTHI;

(dbopMymUpoBaTh 00OCHOBAHHEIC BEIBOJBI Ha OCHOBE aHa-
33 HHHOPMAIIUH.

Brageer onTHMaNbHEIMA CHOCOGAMH U CPEACTBAMH ITO-
HCKa W OOpabOTKU HAYYHOW W HAyYHO-TEXHHUCCKOH WH-
dbopmarun;

HABBIKAMH KPUTHYECKOTO BOCIPHATHS HHpOpMaruh, e
XpaHeHHS U IIepelatm.

PCBy.]'IBTaTLI O6yLICHI/I$I 0 JUCHUIUINHE NJOCTUTAKOTCA B paMKaX OCYIICCTBICHUA BCCX BHU -
OB KOHTAaKTHOH M caMOCTOATEIBHOM pa6OTLI O6yLIaIOH_II/IXC}I B COOTBCTCTBHUHU C YTBEPKIACHHBIM
yLIC6HLIM IIJTAaHOM.

I/IH,Z[I/IKaTOpLI JOCTKCHUA KOMHCTCHHI/Iﬁ CUHUTAIOTCA C(bOpMI/IpOBaHHLIMI/I IIpHU JOCTHUIKE-
HHH COOTBECTCTBYIOILIUX UM PE3YILTATOB O6yLICHI/I$I.

2. CTpyKTYypa M coep:kaHHe THCHUIINHBI
2.1 Pacnipenenenue Tpya10éMKOCTH JUCUUILIMHBI 0 BUAAM padoT






6 MeTtoam!l ncciaen0BaHNs BHYT- 12 4 - - 6
PEHHETO CTPOCHUS KPUCTAII-
JIOB
7 Omnucanne U cUCTeMaTHKA 27 4 - 8 15
KPUCTAUTMYECKUX CTPYKTYP
8 CTpyKTypbl KOHKPETHBIX 28 4 - 10 14
KpPUCTAJIIOB
HTOI'O no pazoenram oucyu- | 147 34 - 34 79
NIUHBL
KoHuTpons caMmocTosiTenbHON pa- 6
601BI(KCP)
IIpomMexkyTouHad aTTecTa- 0,3
nusa(KP)
IToaroroBka K TeKylieMy KOH- 26,7
TPOJIFO
O61mas TpyI0eMKOCTh 10 JIHC- 180
[UIUTNHE

[Ipumeuanne: JI — nexiun, 113 — npaktuueckue 3aHsaTHs / ceMuHapsl, JIP — mabopaTopHsie 3aHs-
Tus,CPC— caMocTogTenpHas paboTa CTyIeHTa

2.3 Conepsxanue pa3iesioB (TeM) TUCHUNINHBI:
2.3.1 3aHaTHda JeKOIHOHHOI0 THIA

HaumenoBanue dopMa TeKyIero
Ne ConepskaHue pazzena
paszaena KOHTPOJIS
1 2 3 4
1. Beenenne [IpenmMet u 3agaun kpuctamtorpapuu. Mecto |YCTHBIH  KOHTPOIB,

KpHcTaliorpagpuu B CHCTEME €CTECTBEHHBIX |IPOBEpKa BBHITIOTHE-
Hayk. JlocTHXeHHs MUPOBOHM HayKH B OOJIACTH |HUSI MUCBMEHHBIX 3a-
KpHCcTalmorpagpuu 1 poib pycCKMX YHEHBIX B |JaHUH

e€ pa3BUTHH. [lepcleKTHBEI cO3AaHMS HOBBIX
MaTepHalloOB MyTeM MOIM(PHIHMPOBAHUSI KpH-
CTAJUIMYECKUX CTPYKTYP COCIMHEHMI.
Kpucrannel M KpHcTaluIMdecKoe TPOCTpaH-
cTBO. Pa3muyHble CcHOCOOBI MOJEMHPOBAHUS
KPHCTAITHIECKUX CTPYKTYp. OCHOBHBIE CBO¥-
CTBa KPUCTAJLIOB.

2. I'eomeTpust CrpykTypa KpucTajsla M TNpocTpaHcTBeHHas | PI'3
KpHCTaITH4e- pewtetka. I'pynmsl TpaHcmsuuid. Kpucramio-
CKOTO npo-| rpaduueckoe HWHAWLMPOBAHHE.3aKOHBI KpH-
CTpaHCTBa crajutorpagun. Kpucramnorpaduueckue mpo-

exiuu. Cetka Bynsoda.




Toueunass cuMm-
MeTpHs KpH-
CTAJUIOB

[Tonste o cumMerpuu. Omneparii CUMMET-
pPUU: UHBEPCHUS, OTpaKeHUE B MIOCKOCTH, TMO-
BopoTel Ha yrubel 180, 120, 90, 60 rpanycos,
3epKaJbHbIe TTOBOPOTHI, HHBEPCHOHHBIE MTOBO-
poThl. MaTpHU4HBIH MeTOJ ONHMCaHUS olepa-
IUH CHMMETPUHU. DJIEMEHTBl CHMMETPHH.

YMHOXEHHE ONepaluii TOYEUHON CHUM-
MeTpun. Kpucrammorpadpuieckue ToUeUHBIE
rpynnsl cumMmeTpun. Kpucramiorpaduieckue
KaTeropun U cUHroHnn. opMmynsl cUMMeT-
pUH, MeXIyHapoIHble O0003HAUCHHS TOYeU-
HBIX Tpymi, cuMBoiuka lllendmca. Kpucran-
norpaduyueckue cHcTeMbl KoopauHat. Ilpa-
BHJIa YCTAaHOBKH KPUCTAIUIOB.

PI'3
TecT

OpOuTel TOYEHU-
HBIX TPYIT CHM-
METpHH

OpOuThl kpucTasuIorpadpnueckux rpymm. Cu-
CTE€MBI SKBUBAJICHTHBIX MO3ULH, YacTHBIE U
o0mmue cucteMbl mo3uLUi. [IpocTeie popmbl
(m30>31p61). OOIIME TPUHIIUITHI BBIBOJIA TIPO-
CTBIX (hOpM, AHU3OTPOTIHS CKOPOCTEH pocTa
rpaHeil. ['abutyc kpucrania u GpakTopsl ero
onpenensone. Gusnveckas HeOAHOPO-
HOCTB (hOPM KPUCTAIUIOB. 3aKOHOMEPHBIE
CPOCTKH M IBOMHHMKHU. DNMUTAaKCUsL. MeToNbI
BBIPAIIMBAaHUS KPHCTAIJIOB.

PI'3

HNsrotosnenue u
OMHMCaHue MoaeIei
MPOCTHIX GOPM KpH-

CTaJlJIOB

[IpocTpan-
CTBEHHasl CHIM-
MEeTpusl  KpH-
CTAJUTMIECKUX
CTPYKTYp

Pewretkn bpage. TpaHCIALMOHHBIE TPYIIBI
3NeMEHTapHOU Auelk. OTKPBITHIE ONIEpallUH
M DJIEMEHTHl CHMMETPHH: 3€pKaJIbHBIE U
CKOJTB3SIINE OTPAKEHUS, OOBIUHBIE M BUHTO-
BEI€ TIOBOPOTHI, MHBEPCHOHHBIE U 3€pKaJIbHBIC
MOBOPOTHL. Y MHOKEHHE OTIepalMii IPOCTpaH-
CTBEHHOH CUMMETPHH KPUCTATUTMIECKUX
cTpykTyp. lIpocTpancTBeHHBIE (PenopoB-
CKHE) IPYINIBl CHMMETPHH KPUCTATUTMIECKUX
cTpyKkTyp. lIpaBmia 3anmmuci cHMBOJIOB MPO-
CTPaHCTBEHHBIX T'PYIIIL.

PT'3

TecT

Metoapl uccie-
JIOBaHMS BHYT-
pEeHHEro cTpoe-
HUS  KpHUCTall-
JIOB

OOmas xapakTepucTHka AMPPAKUMOHHBIX H
CTIEKTPOCKOMMYECKHNX METOJIOB HCCIEeI0BaHUS
CTPYKTYpPHBI KpHCTaJUTIOB. J(M(ppakiMOHHEIE Me-
TO/IbI HCCITEIOBaHUS BELLIECTBA.
PeHTreHoBckre MeToABl. YpaBHEHHE
Bynbda-bparra. O01mas xapakTepucTiuka Me-
TOJIOB peHTreHorpaduu: Meton Jlays, Merton
BpallleHHs, MeToJ mopolika. PeHTreHogazo-
BB aHAITN3.
OO6nacTu MpUMEHEHHUs peHTIeHorpadpuIecknx
uccnefnoBanuil. Judpakuus >IEKTPOHOB H
HEHTPOHOB. DIIEKTPOHHAS MUKPOCKOTIHS.

PT'3




Omnucanue U cu-
cTeMaTHKa KpHu-
CTAJUINYECKUX

CTPYKTYP

Uncno GopMyITbHBIX €TUHUI] U pEHTIeHOBCKAS
IUIOTHOCTh. MeKaToMHBIE paccTOSHMS, Ba-
JEHTHBIE U TOpcHOHHBIE YIiibl. KoopanmHaim-
OHHOE YHCIIO M KOOPAMHALIMOHHBIN MOMAIP.
Uucno atomoB B sueiike. OmnpeneneHue cre-
XxuoMeTpuueckoit  (GopMyaBl  COEAMHEHHS.
CoOcTBeHHass CUMMETPHS KOOPIMHAITMOHHBIX
MOJUAAPOB, MOJIEKYI M CIIOKHBIX HOHOB.
CucTeMbl KpHCTAJUIOXUMHYECKUX PaTUYCOB.

XuMuueckne cBgI3u B KpucTtautax. Cu-
cTeMaTHka KPUCTAJUIMUECKUX CTPYKTYp IO
THUITY CBSI3H.
DHeprus KpUCTAJUTMUECKUX CTpYKTyp. llpe-
JeNbl YCTOWYHUBOCTH CTPYKTYp. PacueT ontu-
MaJbHOU CTPYKTYpBI KpHUCTAILIA.
Teopus MIOTHEHIINX MIAPOBHIX YITAKOBOK.

[Tonmusaputieckuii MeTo] OMUCcaHus KpH-
CTAJUTHUECKUX CcTpykTyp M3omopdusm u mo-
TuMophU3M.

CTpyKTypHBIE THUIIBI W H3O0CTPYKTYp-
HOCTE

CTpyKTypHBIE THIIBI KPUCTAIIOB TPO-
CTBIX BelllecTB. CTPYKTYpHBIE THITBI COSIITHE-
Huil AX, A2X, AXz, Ax Byu op. CtpykTypHEIE
KJIacCHl

PI3

TecT

Joxnaae:
KoHnTponwsHbie 3a1a-
HUA

CTpykTyphl
KOHKPETHBIX
KpHCTaIIOB

OCHOBHBIE CTPYKTYpPHBIE THIIBI METAJUIOB
(Menpb, Maruuii, BoJabdppaM). AHOMaTBHBIE Me-
TAITHYECKHue CTPYKTYphl. CTpPYKTYphl Tpo-
CTBIX BellecTB-HeMeTauloB. KoopauHauus
aToMoB. KpHcTalunueckie CTpyKTYphl ajjio-
TPOMHBIX MoaMupukauuit yriepoaa. Dymie-
peHsbl, GyIepuThl, QyIepUabl. YTIepoIHbIe
HaHOTPYOKH.

CTpykTyphl OMHApPHBIX COCIMHEHU N

CTpyKTypbl HMHTEPMETANIHYECKUX CO-
ennHeHni. CeMelcTBa MeTH, MarHus, a-BOJIb-
¢pama..CTpyKTyphl cCOeIMHEHNH HEMETAJIIOB.

TpoiiHble coeanHeHUs  (MEPOBBCKUT,
mMHHENb). OCTPOBHBIE CTPYKTYPHI cOJIEH KHC-
JOPOIHBIX KHUCIOT. OCOOEHHOCTH KOOpIMHA-
LIUH TIEPEXOTHBIX U HETIEPEXOTHBIX METAIUIOB.
Knacrepsl. Kpucrammmueckne cTpyKTYpEI
KOMIUTEKCHBIX M METaJUIOOPTaHHYECKHX CO-
eIUHEHUH.

KpucranmoXxumus cUIMKaTOB.
KpucranmoXumusi opraHMuecKiX BELIECTB.
Kpucranmuieckne cTpyKTyphl TOTUMEPOB U
OMOTOIUMEPOB.

Pedepar. PaboTa ¢
0a3aMH JaHHBIX




2.3.2 3aHATHA CEeMHUHAPCKOr0 THNA (MPaKTHYeCKHe/ ceMUHApPCKHe 3aHATHS/ 1a0opa-
TOPHBIE padoThbI)

HauMmenosanue
paznena

Tematuka mabopaTopHBIX paboT

dopMa TeKyIero
KOHTPOJIS

2

3

4

I'eomeTpus kpucTai-
JMYECKOTO MPOCTPaH-
CTBa

Pabotra ¢ peanbHBIMH KpHCTAJI-
JaMu (TIOITBEPKJICHHE 3aKOHa TOCTOSH-
CTBa YTIIOB MEXKAY TPaHAMH KPHCTAJUIOB
OJTHOTO M TOTO € BEIIECTBA, MILTIOCTPAIIHS
U3MEHEHUS POPMBI U BUIUMON CHMMETPHH
KPHCTAJUIOB B 3aBHCHMOCTH OT YCIIOBHI 00-
pa3oBaHMA. 3HAKOMCTBO C Hambojee pac-
NIPOCTPaHEHHBIMH JTBOWHUKAaMH KpHCTAI-
JIOB MHHEPAJIOB).

Sammra JIP

Todeunas CUMMCTpPUA
KPHUCTAIJIOB

Padora ¢ Mopeasimu kpuctaaioB (Ompe-
OeNeHue CHMMETPHH  KPHCTAIUTHISCKUX
MHOTOTPaHHUKOB - KJIacca CHMMETPHH, Ka-
TEropuH, CHHTOHUH. [IpoennpoBanne Kpu-
CTAJIOB - MOCTPOCHHE cTepeorpaMM. Bi-
Oop KpHcTaUTOrpadUUECKUX KOOPIHHAT-
HBIX OCeH W eIWHUYHOW T'paHH B KpHCTAI-
Jax pa3sHBIX CHHTOoHWH. Kpucramtorpadu-
4eCKOe HHIUIHNPOBAHHUE).

[IpuMeHeHNEe TeopeM  B3aMMOJACHCTBHUS
OTepaIyii M BIEMEHTOB CHMMETPHH TS BEI-
BOJIa KJTACCOB CHMMETPHHU

amura JIP
PI'3, T
Kontponshas pa-
0oTa

OpOHTHI TOUETHBIX
rpynn

PocT 1 n3yvenne kpucTaaiioB
(CriocoOBl  MCKYCCTBEHHOTO — TOJydEHHUS
KpHCTaIOB. BiusHie cuMMeTpun cpelibl
Ha ¢$opMy pacTyllero kpucrauia. BausHue
pHUMeceil Ha CKOPOCTh POCTa TpaHel KpH-
cTaJuloB. PacTBOopeHMe U pereHepauus KpH-
CTaJUIOB. MeTo/Ibl KpUCTAJUTM3ALUN U3 Ta-
poBOIl (a3bl, pacTBOpa, pacIuiaBa.
OmnpeneneHue Kacca CAMMETPHHU MPOCTBIX
($hopM M UX XapaKTepHCTHKA.
Permienue rpaguueckix 1 pacdeTHBIX 3aJad.
ITocTpoeHue cTepeorpaMMbl KPHCTAIIOB TIO
TOHHOMETPUYIECKUM JaHHBIM, OTIpe/ieIeHHe
UX CUMMETPHHU M BHELIHEro BUAa. Pa3MHo-
’KEHHE I'paHH, 3aJaHHOH chepUIeCKUMH KO-
OpAMHAaTaMH B KOHKPETHOM KJIacce CHM-
METPUH, M XapaKTePHUCTHKA MOTy4eHHOH
npocToil popmbI)

3amura JIP
Jloxnael, mpe3eHTa-
uuu, PI'3, T

IIpocTpaHcTBEeHHas
CUMMETpPHS KpHCTal-
JMYECKUX CTPYKTYP

CuMMeTpHusi  KPHCTAJTHYECKHX
cTpyKTYp (OmmicaHue CHMMETPUU KpH-
CTAJUIMYECKUX CTPYKTYp 1O MX TNPOCTpPaH-
CTBEHHBIM MOJETSAM (IIapOCTEPKHEBBIM U
MO IPUHIECKUM) M TTO MPOCTEHIINM TIpO-
eKIMSIM, BBIOOp d3JIEeMEHTapHOM sUeHKH

PI'3
KonTtponshas pa-
6oTa




(sueiiku bpape), moxacdeT ee MaTepHallb-
HOro cojJiepXaHus (uncia (GopMyIbHBIX
€IMHUI]), ONpeleNeHHe THINA PpeLIeTKH
bpaBe, omnpeneneHne KOOPAMHALMOHHBIX
qyucel M MHOTOTPaHHUKOB, TIeOMeTpHYe-
CKOTO XapakTepa CTPYKTYpbI, OIMCaHUe
CTPYKTYpHl KpHCTAJIa B TEPMHHAX TEOPUH
TUTOTHEHWIIINX yIaKOBOK)

6 Mertoas! nceneno- MopenupoBaHue CTPYKTYp KpH-
BaHUS BHYTPEHHETO |CTAJJIOB, pacdeT ONTHMAIBHON CTPYKTYpPHI PI'3
CTPOCHHUS KpHCTall-  |KpHCTasla
JIOB
7 | Onucanue u cucre- |[CTPYKTYpBl H CBOHCTBAa NPOCTHIX Be- 3amura JIP
MaTHKa KpucTaui- (mecTB (M3ydeHne sBneHni nsoMopgpusma PT'3

YEeCKHUX CTPYKTYp  |M ToJuMop¢u3Ma, SHEPTrus KpUCTAJUIHUe-
CKUX CTPYKTYp, CHCTEMAaTHKa CTPYKTYp MO
TUIY CBS3M, paboTa ¢ MOJEIAMHU CTPYKTYP
METAJUIOB ¥ HEMETAJLIOB)

8 | CrpykTypsl KoHKpeT-| CTPYKTYpPbl M CBOHCTBAa cOeIMHeHUId
HBIX KPHCTAJIJIOB (MopenupoBaHue W KpHcTaJUIOrpa- 3amwura JIP,
¢udeckoe omMcaHue CTPYKTYp OMHAPHBIX, P
TPOWHBIX, KOMIUIEKCHBIX, METaJJIOOPraHu-
YeCKUX COeJMHEHH. YCTaHOBIEHHE CBS3U
MEXIY CTPYKTYpOH M HEKOTOpPBIMH (pH-
3MKO-XUMHUECKUMH CBOWCTBAMM KpPHCTAIl-
JIOB)

3amuta nadopatopHoit paboTsl (JIP), pacuetHo-rpaduieckue 3ananus (PI'3), Tectuposa-
nue (T), Hanucanue pedepara (P).

IIpu M3yueHNH JMCLUIUTMHBI MOTYT IPUMEHAThCS SIEKTPOHHOE 00yUeHHEe, TUCTAHIMOH -
HbIe 00pa3oBaTelbHbIE TEXHONOTHH B cooTBeTcTBHU ¢ PI'OC BO.

2.3.3 llpumepHast TeMaTHKA KypPCcOBBIX padoT (IPOeKTOB)
KypcoBblie paGoThl (ITpoeKThI) yIeOHBIM TUTAHOM HE TPEeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOAUYECKOTO o0ecevyeHus ISl CAMOCTOATEIbHOI padoThl
o0y4arwiuxcs Mo TUCHUILINHE (MOIYJIIO)

HCpCLICHB yLIC6HO—MCTO,Z[I/ILICCKOFO obecreyeHus JUCILIUITJITUHEI I10

Ne Bun CPC BBITIOTHEHUIO CaMOCTOSITEIbHOM paboThI
1 2 3
1 Teopetnueckas ca-|1. EropoB-Tucmenko 0.K. Kpucramnorpapus u KpucTalIoOXUMHS.

MOTIOATOTOBKA M.: KV, 2014.— 592 c.

2. Meroauveckue yka3aHUs TIO OpraHM3allMH CaMOCTOSITENBHOM pa
00THI 1o TucuuIuIMHe «Kpuctammorpadusy, yrBepkaeHHbIE Kadeapoi
o0melt, Heopranudeckoil xumuu U BT B xumun, npotokost Ne 13

ot 14.05. 2019 1.







Ha 3aknrounTtensHOM 3Tane oOyueHMs CTyAeHTaM IpeJlaraeTcsl BBIMOJHEHHE CaMOCTOS-
TENBHBIX padOT HCCIEAOBATENBLCKOTO XapaKkTepa, pellieHne IpakTHIECKHX 3a/1a, KeHCcoB, Tpedyro-
IIMX TBOPUECKOTO MpeoOpa3oBaHUs YCBOCHHBIX 3HAHUI.

HNHpopMallioHHbIE TEXHOJIOTHH, MPUMEHSIEMBIE TP U3YYEHUN AMUCIHUILTHHBI: HCIIOIB30 -
BaHHE MH(POPMALMOHHBIX PECYpcOB, AOCTYNHBIX B MH(OPMAIOHHO-TEIEKOMMYHHKALMOHHOMN
cetu IHTepHeT.

AnanTuBHBIE 00pa3oBaTebHBIE TEXHOJIOTHH, IPUMEHAEMBIE TIPH U3YUEHUH JUCLUTUTMHBI
— JUTSL JIVIT ¢ OTPaHMYEHHBIMH BO3MOKHOCTSAMH 3/I0POBBsI IPEIyCMOTPEHA OpraHU3alisl KOHCYIb-
TaIWi ¢ NCTIONB30BAaHNEM HIEKTPOHHOM MOYTHI

4, OIIeHO'—IHBIe CpeacTea AJd TEKYLICT'0 KOHTPOJIA YCIIEBAEMOCTH U l'IpOMe)KyTO'—IHOﬁ aTTe-
cranuuun

O1eHoYHBIE CcpeAcTBa PeAHAa3HAYECHBI JUT1 KOHTPOJIS M OLIEHKH 00pa3oBaTeIbHBIX JOCTH-
KEHHMH 00yJaroLINXCsl, OCBOMBILINX NMPOrpaMMy yaeOHOH AMcUMIUIMHEL «KpucTamiorpadusy.

O1eHOYHBIE CpeicTBAa BKIIOUAIOT KOHTPOJIBHBIE MaTepHalbl TSl MPOBEACHUS TEKYLIEero
KOHTPOJA B YCTHOH U MUCBMEHHOM (hopMe B Mpoliecce BHIMOIHEHUS T1a00opaTOPHBIX paboT B BUJIE
TECTOB M KOHTPOJBHBIX PadOT, OTYETOB IO BBIMOJHEHHUIO WHAMBHIYAIBHBIX M TPYIIOBBIX pac-
YeTHO-TpadpUIEeCKUX 3aJaHIH, YHAaCTHIO B OOCYKICHHUHU JOKIAJI0OB M IPE3CHTALNH, pellieHHs Keic-

3agaq 1u l'IpOMe)KyTO'—IHOﬁ arTecTanuu - B (1)OpMC BOIIPOCOB U BaHaHHﬁ K 5K3aMCHY.

CprKTypa OLECHOYHBIX CPEACTB A Telcymeii H l'IpOMe)KyTO'—IHOﬁ arrecranuu

HaumenoBanue
Ne Kox v HanmeHOBaHHE OILICHOYHOr O CPeJIcTBA
pas- Pesynpratsl 00ydeHHs (B COOTBETCTBHU C
Jena | ABAUKaTOpa (B coor- .1.4) §
i BeTCTBHU C 11.1.4) Texymmit korTpons | [Ipomexyrounas at-
TecTaIus
OIIK-2.1. TIpoBomut
CHHTE3 W Ompe/ele- Bonpocwer ona yem- | Bonpoc na axzamene
HHE puspacckux | 3HACT CBOHCTBA M OCOGCHHOCTH CTPYKTYPHL | 1020 onpoca, PI'3 1,29
CBOWCTB M CHMMeET- | KPHCTAUIHUCCKHX COCITHHCHHH, obecnednBaro-
PHH  KPHCTAUIMYE- | IIHX HX [IHPOKOE IPHMEHEHHE;
1 CKHX BCHIECTB C HC- | nmoCTHKEHHS HAYKH M NEPCHEKTUBBI CO3aHHA
TONB30BAHUEM  MMC- | HOBBRIX MaTEpPHAIOB IMyTEM MOIU(UITEPOBAHHS
FOIIMXCA  METOMMK, | gpHCTaIUIMYECKUX CTPYKTYP COCTHHEHHM.
coburorias HOPMEI
TEXHHKH 0e3011aCHO-
CTH
VYmeer GopMynIHpoBaTh ONPEIEIICHUSI OCHOBHBIX | Bonpocwl 0na ycm- | Bonpoc na sxzamere
HOHATH KpHCTAIIorpaduy, o0BICHITH HX Cyll- | #o20  onpoca  no | 2-5
HOCTB; OOBSCHATE OCHOBHBIE 3aKOHBL KpHcTaiLto-| Meme PI3, omuem
OIK-2.1. rpadum. no JIP
OIIK-6.1. Ilpencras- | 3Haer MeTOMIBL MNPESACTaBICHU MTOIY4ICHHBIX pe-
2 JSIET PE3YNBTAThl Pa- | 3yNBTAaTOB, CTPYKTYPY H TpeOoBaHHS K 0hopM-
OOTEI B BHJIE OTHETA | JICHHIO OTYETOB M MPE3CHTAITHH.
o CTaH/apTHON | Vmeer oOpabaThiBaTh, OCMBICIHUBATH, HHTEpP-
opme MPETUPOBATH PE3YNBTATHl AKCTIICPUMEHTATEHOH
JIeAaTeNbHOCTH, (hOPMYIUPOBATH BBIBOJIBL,
o(OPMIISITH OTHYETHI B COOTBETCTBUM C IPUHS-
THIMH HOPMaMH.
Bnaneer meTomamm onmcaHHS KpHCTaJUIHYe-
CKHX CTPYKTYP Ha OCHOBC TeopHH ToueuHoil | Tecm no mene, Bonpoc una sxzamene
3 CHMMETPHHU KPHUCTAIUIOB. PI3, omuemwr no | 6-12
OIIK-2.1,0IIK-6.1
Vmeer ohopMIISTE OTUETHI B COOTBETCTBHU ¢ | JIP
MPUHATHIMH HOPMaMH.




OIK-2.1,0IIK-6.1

VMeeT NpoBOANTH CHHTE3 KPHCTAUIMIECKHX Be-
[IECTB M H3ydaTh UX CHMMETPHIO M CBOHCTBa C
cOOITFO/ICHIEM HOPM TE€XHHKH O€3011acHOCTH.
Bnaneer HaBBIKaMH IelieHanpaBIEHHOTO ILTA-
HUPOBaHUS M OCYIIECTBICHHS AKCIEPHMEHTa
JUISL CHHTE3a KPHCTAJUIHYECKUX BEIIECTB, H3yde-
HHUS UX CTPYKTYPHI M CBOHCTB, HCCIEIOBAHHS
MIPOIECCOB € HX YIaCTHEM.

Bunaseer meromamu oOpaloTKH  pe3ynbTaTOB
IKCIIEPHMEHTOB.

Tecm no meme, om-
uem no JIP, nuce-
MEHHASE  OOMAUUHAA
paboma

Bonpoc Ha sxzamene
13-16, 47

OIK-2.1,0IIK-6.1

Bnaneer MeTonamu onucaHus KpHCTaIIIHIE-
CKHX CTPYKTYp Ha OCHOBE TEOPHH MIPOCTPaH-
CTBEHHOH CHMMETPHH KPHUCTAJUIOB; TEOPHH
IUTOTHEHIITNX YIIaKOBOK

oo-
MauiHas  paboma,

TTucomennas

mecm, omuem HO
JIP

Bonpoc una sxzamene
17-26

OIK-2.1,0IIK-6.1

VMeeT MOzeNupoBaTh CTPYKTYPEL COeTUHEHHH
Ha OCHOBE aHAJIN3a HX COCTaBa M CBOHCTB.

Onpoc, PI'3, omuem
no JIP

Bonpoc ua sxzamene
38-39

OIIK - 2.1, OIIK —
6.1,

OIIK-6.2 Ilpencras-
mser  uHGOPMAIIHEO
Kpucramorpaduye-

CKOTO COZIEPIKaHUS C
yueToM TpeboBaHu

Gubnuorpadudeckoii
KYJIBTYPBI H CO3/IaHHS

Mpe3eHTaINH

3HaeT CBOHCTBA M OCOOCHHOCTH CTPYKTYpBI
KPHCTAJUTHIECKUX COCIMHEHHI, obecrieunBaro-
[IHMX UX HIHPOKOE IPHMEHEHHE;

JIOCTIDKEHHSI HAyKH M HEPCIEKTHBBI CO3IAHHUS
HOBBIX MaTepHAJIOB IyTEM MOAH(UITMPOBAHUS
KPHCTAINTHIECKUX CTPYKTYP COCTHHEHHI.
Bunazieer npoheccHoHaNbHBIMU OCHOBAMH pete-
BOH KOMMYHHKAIIUH Ha IPHMepe ONHUCaHUI KPH-
CTANTMIECKUX CTPYKTYP B paMKaX H3YUeHHBIX
TEOPHH.

PI’3, pegepam, oo-
K1ao, coodujenue

Bonpoc Ha sxzamene
27-37, 40

OIIK - 2.1, OIIK -
6.1, OIIK -6.2

3HaeT MHCTPYMEHTAapHil MOATOTOBKH, MOMyde-
Hust, 0GpabOTKHY U Tiepeiadn Hay4aHOH B HayqHO-
TEXHIYIECKOH HHPOPMAITHH.

VMeeT OGBACHATH OCHOBHEIE 3aKOHBI H TEOPHH
KPUCTAILTOT paduH.

VMeer ocyInecTBISITh TOHCK HHGOPMAITHH; TIpe-
00pa3oBeIBaTh HHPOPMAITUIO U3 OIHOH (popMbL
TPEIICTABTICHAS B IPYTHE;

HWHTEPIPETHPOBATH MHGMOPMAITHIO U3 Pa3HBIX
HCTOYHHMKOB B COOTBETCTBHH C IEIBIO PaGOTHT;
bopMynHpOBaTh 0GO0CHOBAHHETE BEIBOIIB HA OC-
HOBe aHal3a HH)OPMAITHH.

Briasieer HayqHBIM CTHIIEM H3IOKEHUS TEKCTa,
HaBBIKaMH GOPMaTHPOBAHUS MaTepHaia B TEK-
CTOBBIX PeTaKTOPax U PEMaKTOPax Mpe3eHTaIuit

pegepam, doxnao,
coobujerue

Bonpoc ua sxzamene
41-46




TunoBble KOHTPOJIbHBIE 32JAHUA UJIH HHbIEe MaTepHAaJIbl, He00X0IHMbIe /151 OLeHKH 3HA-
HMil, yMeHHii, HABBIKOB U (HJIM) ONBITA JeTeIbHOCTH, XaPAKTePU3YIOLINX 3Tanbl GopMH-
POBaHHUS KOMIeTEeHIHil B polecce 0CBOeHNs 00pa30BaTeJbHOIl IPOrpaMMbl

Koumponsnas paboma
Bapuanml

1. Omnmmwre, Kak MOCTPOUTH MIOCKOCTh (123).

2. 3amuuiuTe CHMBOJ TOUEYHOMN IPYIIBI MUHUMAIBHOTO MOPSAAKA, BKIIOUAIOIIEH d1eMEeHTh
CUMMETpPHHU: a) ABE B3aMMHO NEepPHEHAUKYISIPHBIE ocH 2; 0) MBe 3epKallbHbIE TUIOCKOCTH,
nepecekaroInecs noja yriaom 60°.

3. Kxnaccy cummerpun 4mm 106aBIeH HEHTP cUMMeTpUH. OTipeaennTe MOJHBIH Habop Hie-
MEHTOB CHMMETPHH, OOIIYIO M HacTHBIE MpOCTble (POpMBL. YKaxHTe, Kakue NpocThbie
(bopMBI MOTYT 00pa3oBaTh OTPaHKY KpUCTAJIA CAMOCTOSTENBHO.

Tect

IIpoBepsieMoe TecToM coJep)KaHHe TUCUMIUIMHBL PemeTkn bpase. TpaHcnsumoHHBIE
TPYIIIBI 2IEMEHTApHON STUeHKU. OTKPBITBIE ONEPALH U YIEMEHTHl CHMMETPHH: 3epKaIbHBIE U
CKOJTB3AIIHNE OTPaKEHHUS, OOBIUHBIE U BUHTOBBIE TIOBOPOTHI, HHBEPCHOHHBIE U 3€pKaJIbHBIE TIO-
BOPOTHI. YMHOKEHHE OTIepalliii MPOCTPAHCTBEHHOM CHMMETPHH KPUCTAIUTMUECKUX CTPYKTYD.
IIpocTpaHcTBeHHBIE (DenOpOBCKHE) TPYNITBI CHMMETPUN KPUCTAJUIMYECKUX CTPYKTYp. lpa-
BMJIa 3aITUCH CHMBOJIOB MPOCTPAHCTBEHHBIX TPYIIIL.

MeTtoauueckne YKa3aHud K TeCTy:

- 3apaHee MpopaboTaTh TEOPETUUESCKUN MaTeprall, HCIIONb3Y Y1eOHUKN U KOHCIICKTHI JICKIIH;

- TECT COJICPKUT 3aJaHUA U3 KasK/I0i TEMBI;

- TOJIL30BAThLCS KHUTAMH, yIeOHIMKaMH, KOHCTIEKTaMH U JIp. UCTOUYHHKaMK HH(popMaluy He paspeliacTcs;
- IPUTOTOBUTH CPEICTBA [UIS BBIIOJTHECHHS PUCYHKOB M ITOCTPOCHHS HepTexel (IUPKyIH, IHHSHKU U TIp.);
- OTBETHI JIOJKHBI OBITH KPATKHMU M 4eTKO ¢(hOpMYIHPOBaHHBIMU;

- PHUCYHKH COIPOBOXJIAaTh KPaTKUMH MOSACHEHUSAMHE, UCIIOIL30BaTh OOILCIPHHATYIO B KpHcTaLiorpadgpuu
CHCTEeMY KOOpIUHAT (0Ch Z NP MOCTPOCHUH MPOCKIHH NEPIICHINKYIAPHA IIJIOCKOCTH YepTexKa);

- B oTBeTe Ha Bonpoc «[IpuBeanTe mpuMepsl ....» TpebyeTca MPUBECTH XOTS OBl 2 MM JyHllIe 3 IprMepa;
- Ha BBINOJTHEHHE 3a/1aHUA 0TBOANUTCS 90 MUHYT .

Bapuanml
Chopmyaupyiite onpeneneHue:
1.Pemierka Bpage
2.1IpocTpaHcTBEHHAS TPYIIAa CUMMETPHH
3.IlpaBuipHas cucTeMa TO4IeK
4.OTKpHITHIE DJIEMEHTBI CHUMMETPIH
5. TpaHcasauus
6..I110CKOCTh CKOMB3AIIETO OTPaXKeHISA
7. BunToBas ock

Pemerkn bpage:

8.IlpuBenuTe adropuT™M XapaKkTepUCTHKH pemieTk bpase

9. TpaHCcnsuMK IpaHClCHTPUPOBAHHOMN AHeHKH

10. ba3zuc 06BEMHOLICHTPUPOBAHHOM AMEHKH

11. Yncmo y3moB, npuHaaIekanmx 0a3oleHTpupoBaHHON A1eiike Trma C



JJIEeMEHTBI CHMMETPHH KPHCTANIHYECKHX CTPYKTYP.
[okaxwute npeobpasoBaHue (PUCYHKH) YKa3aHHBIM 3JIEMECHTOM CHMMETPUH:
12. a 13. c 14. d 15. n 16. 4 17. 3 18. 61

YMHOKeHHE OnepANHii NPOCTPAHCTBEHHOH CHMMETPHH KPHCTAJUTHYECKHX CTPYKTYP.

HaiinuTe bneMeHTE CHMMETPHH, KOTOPhIe BO3HUKAIOT MPU B3aUMOJICHCTBUN YKa3aHHBIX 3JIEMCHTOB CHM-
MeTpHH (OTBET WILTIOCTPUPYHTE pUCYHKAMU, MPUBENUTe (GOpMYTHPOBKY HCIIOIB30BAHHON TEOpPEMBbI):

19. J/IBe mmockocTH THITA ¢, Tiepecekarolpecs Moy yriaom 90°

20. ILtockocTh T a ¥ TIePIIEHANKYIIpHAs e TpaHCISIHA

21. Ochk 21 ¥ TepleHIUKyAsSpHasA el TpaHCIAIHS

22. IlmockocTi m | ¢, epeceKaromyecs oy yriaoM 45°

IIpocTpancTBeHHBIE IPYNINBI CHMMETPHH
Pacmmgpyiite ciMBOI poCTpaHCTBEHHOM IPYIIIBI CHMMETPHU (YKaXKHUTE TPAHCIALMOHHYIO TPYIIILY, B3a-

HMHOEC PacIloIoXeHUE 3JIEMCHTOB CHMMETPHH, CHHI'OHHIO, TOUCIHYIO TPYIIITy CHMMETPHH )
23. P4o/nbc 24. Fd3m 25. 144 26. Pnnm

IpaBUIbHBIE CHCTEMBI TOYEK

PaccMoTpuTe mpaBUIIBHBIC CHCTEMBI TOUEK IPOCTPAHCTBEHHBIX TPYII: MIPOCKIUS JICMEHTAPHOM SIeiKH ¢
N300pakeHUEeM 3JIEMEHTOB CHMMETPHH, oOIas IpaBHiIbHAs CHCTeMa ToueK (MeXIyHapojaHas cHcTeMa
N300pakeHNs ), JacTHBIC PaBIIBHBIC CHCTEMBI TOMEK; IS KaXKI0i MpaBUIBHOM CHCTEMBI TOUEK YKaXKHTE
KpaTHOCTh M KOOPIMHATHI TOUCK.

27.P2/m

28. Cc

OnumnuTe CHMMETPHIO sTYEiiKH

29. Mean

30. Xnopuia HaTpUA

CamocTrosaTeabHas (1omaiHss) padora

1. TIpuBectn mpumepsl GpUryp, oOIaTarOUINX
a) LEHTPOM CUMMETPHH,
0) IOBOPOTHOI OCBIO CUMMETPHH LIECTOTO MOPSAAKA,
B) MHBEPCHOHHOM OCBIO UETBEPTOTrO MOPSAKA.

2. JloxaxxuTe, UTO MHBEPCHOHHAS OCh TPETHETO MOPSIKA SIKBUBAJIEHTHA 3€pKaTbHO-TIOBOPOTHOM
OCH ILIECTOTO TOPSAKA.

3. HaiiauTe >neMEeHTH CHMMETPHH, KOTOPBIE BOSHUKAIOT IPH COYETAaHUH TJIOCKOCTEH 3epKallb-
HOTO OTpaskeHUs, MepeceKaroluxcs moa yriom: a) 45°, 6) 60°, B) 90°.

4. B xpucTamie nMeeTcs 0JHa IOBOPOTHAS OCh YETBEPTOTO MOPAIKA U TUIOCKOCTH 3€pKaJTBHOTO
OTpa’keHMs NTapajleNbHbIE U MEPIEHANKYIIPHBIE 3TOH ocH. OnpenenuTe NOTHBIN Habop 31e-
MEHTOB CHMMETPHH KpHCTaJlIa ¥ TMOKAKUTE UX B3aUMHOE PACIONOKEHHE C MOMOILBIO CTe-
peorpapuieckoil MpoeKLnu.

5. Hcnonw3yd MaTpU4HBIE NPEACTABICHUS ONEpAllii CHMMETPHH, HAHANTE TaKylo ONMEpaLlHio
CUMMETpPHH, JeHCTBHE KOTOPOHl AaBajio Obl TOT K€ pe3yabTaT, UTo U JieHCTBHE ABYX TOBO-
POTHBIX OCEH BTOPOTo MOpPAKaA, IIEpeceKarolIuxcs o yriaom 90°.

6. Ilonb3ysich MATpHUHBIM MPEACTABICHUEM OTIEPaLlMii CHMMETPHH, JOKAXHUTE CIIPaBeIMBOCTD
TeopeMbl Jiliepa Ha MpUMepPe TOUSHHON TpyIIbl 222.

7. VYkaxuTe B3aMHOE PacIONOXEHHE IEMEHTOB CHMMETPHH B KpUcTalule (cTepeorpadpuye-
CKasl TIPOEKIIMA), €CIH €ro GpopMysa CHMMETPUH:



4153LL3PC, L4PC, L4i2L22P, Ls6L27PC.

8. Kakue koopAMHATBHl MOTYUYUT TOUKA ¢ KOOpIMHATAMH XYZ TOcJe NMPOBEACHUS CIEIYIOIMINX
CUMMETPHUUECKUX OTepalnii (Tloka3aTh Ha rpaduke):
a) MOBOPOT BOKPYT OCH 2, M OTPAKEHUE B 3€PKATBHON IIIOCKOCTH CHMMETPHUH (M), TIEPIIECH-
TUKYISIPHOM 3TOM OCH;
0) OJIH MOBOPOT BOKPYT OCH 3, MPOTHB YACOBOH CTPETKH M OTPAKEHUE B LIEHTPE MHBEPCHH,
PAacIoNIoKEHHOM Ha TOH OCH;
B) TIOBOPOT BOKPYT OCH 2x U 3aT€M BOKPYT OCH 27;
T') OIMH MOBOPOT BOKPYT OCH 4;i IPOTUB YaCOBOM CTPENKH U OTPakKeHHE B TOPU3OHTAIBHON
TUTOCKOCTH M.

9. 3anmmmTe MEeXIyHAPOTHBIE CHMBOJEI U (POPMYITEI CHMMETPHH KIIACCOB CHMMETPHH:
D2, Cav, S4, Den, Th, Td, On.
VKaKUTe CHHTOHHIO KaKIOTO Klacca.
10. I3BecTHO, YTO B KpHCTAJUIE UMEIOTCS TPH B3aUMHO MEepHEeHIUKYISIpHBIE THTockocTH. Ompe-
JEHUTE TIONHBIH Habop AIEMEHTOB CHMMETPHH, CHHTOHHIO, KITacC CHMMETPHH, OOIIYIO0 H
YJacTHBIE MPocThie popMBl (THOMOCTepeorpaduuecKie MPOSKIUN MTPOCTHIX GopM).

MopenupoBaHue: H3roTOBJIeHHE MoeJIeil MPOCTHIX (JopM KPHCTAJJIOB H ONHMCAHUE UX
CHMMeTPHH B PAMKAX TeOPHH TOYeYHBIX TPy CHMMeTPHH

IIpocTeie dpopMbl: OKTadaAp, TETpadap. KyO, poMOO3Ip, TETParoHANBHBINH Tpaneuo3p, TeTparo-
HaJIBHBIH TeTpadp, TPUTOHATBHBIN CKaTEHOY/p, TETPAaroHaJbHBIN CKal€HOX/p, TPUTOHAIBHBIH
Tpaneno3/p, reKcaroHaJbHBIH Tpaneuo’/p, JEeBbI U MpaBblil poMOHMUecKHe TeTpasaAphl, UKOCa-
3p, OUTPUTOHalbHAs JUNMpaMHa, AWTETparoHalbHas OUIMHMpaMUIa, poMOoJoAeKa’ap, TeT-
parekca’ap, TeKCOKTa’JIp U Ap.

Ilnan onucanus Mojaeneil KPUCTAJIOB

1. OnpenennTh CHMMETPHIO KpUCTAJLIA!
- KaTeropHIo, CHHTOHUIO (J1aTh XapaKTePUCTHKY YITTOBBIX BEMUUH MEXIY KOOPAUHATHBIMU
HalpaBJICHUAMH).

2. 3anucaTh Kinacc (Tpymniy) CHMMETpUH B cuMBoiax bpage, [llendmica, B Mex1yHapoa-
HOM CHMBOJTHKE.

3. Hageptuthb crepeorpaduueckyro NpoeKUHIO Kiacca CHMMETPHH H 0003HAYNTh HAa HEH
HaIpaBJIEHUS BEIOpAHHBIX KOOPAMHATHBIX ocel X, Y, Z.

4. Ha ctepeorpapuieckyro MpoeKLHIO Klacca CHMMETPHH HaHECTH THOMOcCTepeorpadu-
YyecKHe MPOEKINH I'paHel KpucTaa.

5. JlaTh XapaKTepHCTHKY MpOocToil (popMBI KpHCTalIa: KOJIMYECTBO TpaHeH, HacTHas WIH
oO1mas mpoctas ¢popMa, 3aKpbITast MM OTKpBITas mpocTas dpopma.

6. IlponHauimpoBath rpaHu mpoctoil popMel (onpeaennTs HHAEKCH hk,1)

7. llpuBecTy Ha3BaHUE KaXA0H MPOCTON (GOPMBI, YHACTBYIOIIEH B OrpaHKe KpHCcTalla.

8. Hazpatp kimacc cummMeTpuH (1o obuiei npocToit ¢popme).

IInan onucanus Moaedeil KPHCTANIMYECKHX CTPYKTYP

1. BeigenuTs B MOAETH KPUCTAJUTMUECKOH CTPYKTYpHI siueiiky bpase.

2. OnpenenuTs CHHTOHMIO M 3alMcaTh KOHCTAHTHI IEMEHTapHOH A4UeHKH: mapaMeTpHl a,
b, ¢ ¥ yriaoBeIe XapaKTEPUCTHKH.

3. OnpenenuTts THI peLIETKH bpage.

4. CocunTathb, CKOJIBKO aTOMOB Pa3MYHBIX THIIOB NMPUXOJUTCA Ha OAHY DJIEMEHTAPHYIO
gaueliky. OnpenenuTs ( MM MOATBEPAUTD) THIT (POPMYIBI COSTMHEHUS.

5. Paccuntatrs uncio GopMyIbHBIX €MHUL B STUEHKE.



6. OnpenenuTh KOOPAMHALMOHHBIE YHCIIa aTOMOB KaK0ro copTa. [IpoBeputs dopmyry
COCTMHEHHUS TT0 B3aUMHOM KOOPAHHALIH aTOMOB.

7. Ha3BaTh KOOpAMHAIIMOHHBIE MHOTOTPAHHUKH (KOOPAWHAILIMOHHBIE TTOJIHIPHI ).

8. IlpuBecTH cloBecHOE OMUCaHHUE CTPYKTYPHI; €CIIH BO3MOKHO, TO ONUCAaHHE JaTh B Tep-
MUHaX IDIOTHEHIIINX YIMaKOBOK (yKa3aTh CIOHHOCTD YITAKOBKH H MOTHB 3aIIOJIHEHUS B HEH TeX WIH
HHBIX TTYCTOT).

9. BelienyB KOOpAMHAILMOHHBIE MHOTOTpaHHUKH BOKPYT aTOMOB, YKa3aTh XapaKTep UX CO-
YIICHEHUS.

10. ITo npuBeieHHOMY OTIMCAaHHIO HAPUCOBATh KPUCTAIUTMYECKYIO CTPYKTYPY B TUIaHE, BhI-
JETHB KOHTYPHI IIEMEHTAPHOH TYEHKH U 0003HAYNB BBICOTHI (KOOPAWHATHI Z ) BCEX aTOMOB.

Pedepar
Temamuka pegpepamos

CucteMHoOe onHcaHNe KPUCTAJINYECKOr0 00beKTa (110 BEIOOPY CTY/ACHTA):

Menp, cepebpo, ITaTHHA, 30J0TO, MATHHUH, JKeNNe30, TpaduT, aaMas, COpHUTPUA, chalTepHT, BIOp-
AT, TATAT, XJIOPUJ Ie3HS, TAICHHUT, (QIFOOPUT, PYTHII, KATBIHT, ITHPUT, KYITPUT, IEPOBCKHUT, JIE/,
IIMAHENThb, OUBHH, TPAaHAT, IIMPKOH, TAIbK, KBapIl, TPUAUMHT, OPTOKIIA3, MpaMoOp, aIeKCaIpuT,
Ha]TaInH, aHTpaleH, QYIIepUTH H T.[I.

Onucanne peKOMeHIyeTCs BHIMOJHUTE MO CJIeAYIOMEMY IUIAHY:
1. CocraB coemuHeHNs (METOABI YCTAHOBICHUS cOCTaBa, CTeXHOMeTpruieckas (opMyia, BO3MOKHBIE ITPH-
MecH, edeKThl, U30MOp(HU3M U aTOMHEIE 3aMellleHNs, TOIUMOp(HEIEe TPeBpaIieHN ).
2. Kpucrannorenesuc (cBegeHna 06 00pa3oBaHUM KPHUCTAILIOB, 00pa30oBaHKe KPUCTAILIOB B MIPUPOJIE, T10-
JTyHdeHre UCKYCCTBEHHBIX KPHCTALIOB, MEXaHM3MBI POCTa KPUCTAILIOB, OPMBI KPUCTAILIOB).
3. CTpyKTypa KpUCTAILIOB (THITHI XUMIHECKOU CBS3M B KPHCTAILIaX, MOJETN CTPYKTYPHI B paMKaX TeOpUr
IDIOTHEHUTITNX TIapOBBIX YITAKOBOK MM MOACINPOBAHNE CTPYKTYPHI C IIOMOIIIBIO KOOPIMHAIIMOHHBIX TTOITH-
97pOB, TpocThie (POPMBI KPUCTAILUIOB: PUCYHKH, MPOSKIIUY C YKa3zaHHEM CUMBOJIOB TpaHel U pebep, oco-
OGeHHOCTH MOP(OTOTHN KPUCTAILIOB, CHMMETPHA BHEITHEH (OPMBI KPUCTATUIOB, CHMMETPHUS KPHUCTAILTH -
HqecKoll CTPYKTYpPHI: sHeiika bpaBe, mpocTpaHCTBeHHAS TPYIITa CHMMETPHH, CHCTEMBI HKBUBAJISHTHBIX TI0-
3UIHIA).
4. DHepreTuka KpHUCTALTUMISCKUX CTPYKTYp (Mpenernbl yCTOMMHMBOCTH, TEPMOIUHAMUYECKHAE CBOMCTBA,
SHEPTHS KPUCTALTHHECKON PEIIeTK ).
5. dusndeckrue U XUMHYIECKIE CBOMCTBA.
6. OGmacTi MpUMEHEHHUSL.

3a4eTHO-YK3aMEeHAIIMOHHBIE MATepPHAIbI JJIs MPOMEXKYTOYHOH aTTecTanuu (AK3a-
MeH / 3a4eT)
Bomnpocs! uts MOATOTOBKH K dK3aMeHY 1o AucIIuTnHe «Kpucramtorpadus»

1. Tlpeamer u 3amaun kpuctamnorpaduu. OcHOBHBIE CBOMCTBA KPHUCTAILIOB.

CTpykTypa KpHcTallia ¥ MPOCTPAaHCTBEHHAs pelieTka. ['pynibl TpaHCHsIUuil. DneMeHTapHas

A4eiKa.

3aKoHBI KpHCTATIOrpadpuu: 3aKOH MOCTOSHCTBA YTJIOB KPHCTAJIIOB; 3aKOH LENBIX HHCeN.

4. Kpucramnorpaduueckoe nHANLIIHpoBaHHe. CHMBOIIBI Y3JIOB, pAIOB (p&dep), TutockocTeil (rpa-
Heit).

(8]
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26.
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Kpucrannorpagpmnueckue npoekiyu. [punimmne noctpoenus. Ctepeorpaduueckie MpoeKIuu
HIIEMEHTOB CHMMETPHH KPUCTANTMYECKUX MHOTOIpaHHUKOB. [ ' HoMocTepeorpaduiuecke mpo-
eKIMH U MX PUMEHEHHE JUTS H300paskeHUs KPUCTATUINIECKUX MHOTOTPaHHUKOB.

Omnepaly U SJIEMEHTHl TOUEYHON CUMMETPUH KpUCTaJUIoB. CocoObl MpecTaBIeHUS CHM-
METPUYECKUX OTIepalliii: MOENBHBII METO, KOOPAMHATHBIN METOJI, PEACTaBICHHE CUMMET-
PHUECKUX OTIepalllif ITyTeM MpeoOpa3oBaHMs KOOPIMHATHON CHCTEMEI.

MartpuuHble IpeACTaBICHUS ONEePALNil CHMMETPHH.

B3anMopelcTBie CHMMETPHUECKIX ONEpalliil (JIEMEHTOB CHMMETPHH ).
Kpucrannorpaduueckne KoopANHATHbIE CHCTEMBI.

. Kpucramnorpagpudeckue kateropmu, cuHroHuu. IlpaBuna xpucTamiorpagpmueckoi ycra-

HOBKH.
BeIBOJ M oTMicaHMe TOUEUHBIX IPYII CHMMETPUH (KJIaccoB CUMMETpHH ). [[pUMUTHBHEIE, TTa-
HaJIbHBIE, aKCHANIbHBIE, LICHTPaJIbHbIE, TNIaHAKCHANbHEIE, THBEPCHOHHO-TTPUMUTHBHBIE U WH-
BEPCHOHHO-TTaHAJBLHBIE KITACCHl CHMMETPHH.

MexayHapoHble 0003HaUEHUS Ki1accoB cuMMeTpiH. Dopmynsl cumMeTpud. CrumBousl 1en-
¢ca.

OpOHTHI TOUESHHBIX TPYII CHMMETPHH.

IIpocTeie popMbl KpucTammoB. OOLMe U YacTHBIE MpocThle (popMbl. ' HOMocTepeorpaduue-
CKHE NMPOEKLUH MPOCTHIX (popM.

BeiBoa npocThIX popM KpHCTaIOB B KJIaccax HU3IIEH U cpeiHel KaTeropHil.

BeiBoa npocThIX popM KpHCTaIIOB KyON4ecKOH CHHTOHUH.

CuMMeTpHs KPUCTAJUTMYECKUX CTPYKTYP.

Pemetku bpase. Ycnosus Beibopa perierok bpaBe B miiockoil ceTke M B TpEXMEPHOM KpH-
CTAJUIMIECKOM TPOCTPAHCTBE.

XapakTepucTHKa sueek bpase.

TpaHCHAMOHHBIE MEMEHTH CHMMETPHH: BUHTOBBIE OCH, TNIOCKOCTH CKOJB3SIILETO OTpake-
HUS.

DneMeHTBl CHMMETPUH KPUCTAJUIMIECKUX CTPYKTYP.

B3anMopelcTBrE YIEMEHTOB CHMMETPHH KPUCTATITHUECKUX CTPYKTYD.

IIpocTpaHCTBEHHBIE TPYIIBI CHMMETPUH. B UeM pazimnune MeXIy TOUSUHBIMH M TIPOCTPaH-
CTBEHHBIMH I'pynmamMu?

IIpaBuna 3amucu cMMBOJIA MTPOCTPAHCTBEHHOM IPYIIIBI

BEIBOJ TPOCTPaHCTBEHHBIX TPYII CHMMETPHH TPUKIMHHON 1 MOHOKJIMHHON CUHTOHUIA.
XapaKTepHCcTHKa NMPAaBIIBHBIX CHCTEM TOUeK (CHCTEM SKBHUBAJIEHTHBIX MO3HMLMI) MPOCTpaH-
CTBEHHBIX TPYII TPHKIMHHOW M MOHOKIMHHON CHHTOHHH.

OmnMcaHue U cucTeMaTHKa KPUCTAIUTMUECKHX CTPYKTYP.

KoopanHaioHHble 4ncia, KOOPAMHALMOHHBIE MOIMAPHI, YMcIO (HOPMYNBHBIX €AMHHUL B
AYeHKe.

Tumnsl xummueckoi cBA3M B kpucTayutax. CrcTeMaTHKa KPUCTAJUIMYECKUX CTPYKTYpP IO THITY
CBSI3H.

MEeXIUTOCKOCTHBIE PACCTOSHHS, BAICHTHBIE YIJIBI B KPUCTAJUIAX.

Kpucranmoxummueckue paanycbl. PacueT mapaMeTpoB pemIETKM 1O paaycaM aTOMOB MU
MOHOB M TUIOTHOCTH KpHCTAJIA.

PeHTreHoBckast U peTHKYISpHAS TUIOTHOCTH KPUCTANTHIECKUX CTPYKTYp. PacueT mnotHocTH
M0 MEXIIJIOCKOCTHBIM U MEKAaTOMHBIM PACCTOSHHSIM.

XuMH4ecKas CBsI3b M YHEPTHS KPUCTAILTHUECKOH PELIETKH.

['eomeTpuyeckne mpeaensl yCTOHUUBOCTH KPUCTAIUIMIECKUX CTPYKTYp. Pacuer onTumansHoH
CTPYKTYpBI KpHCTAJIIA.

[InoTHelMe mapoBble YIaKOBKH B KpucTaiaX. CHMMETpHs IAPOBBIX YIAaKOBOK M ITYCTOT.
Pacuet ko3¢ puitnenTa mIoTHOCTH YIaKOBKH.

[ommsapuuecknii MeTo M300pakeHHs KPHCTAITHUECKUX CTPYKTYP.



37.

38.
39.

40.
41.
42.

43.

44,

45.

46.

47.

DO —t

N3zomopdusm u nomumoppusM. Tunsl uzoMopdpusma U nomumMoppusMa. MexaHH3MBbI TTOJTH-
MOP(pHBIX MPEBPAILIECHHI.

MeToabl HcceJOBaHUS BHYTPEHHETO CTPOESHHUS KPUCTAIUIOB.

PeHTreHoBCck1e MeTOBI HccaeIOBaHUS BelllecTB. Jnppakuns peHTTeHOBCKUX JTyueil Ha KpH-
cTaytax. YpaBHeHnue Bynbda-bporra.

IloHATHE O CTPYKTYpPHOM THITE. XapaKTEPHCTHKA CTPYKTYPHOTO THIIA.

Kpucranmnieckue cTpyKTyphl aJUIOTPOIHBIX MOAMpUKAINI yriaepoa.

CTpyKTyphbl METAJUIOB (CTPYKTYpHBIE TUIIBI METH, MarHus, Boibdpama). OcobeHHOCTH HU3M-
YEeCKUX M XUMHUYECKHX CBOWCTB METAIIOB PAa3IMYHBIX CTPYKTYPHBIX THIIOB.

CTpykTypbl coeiuHeHNH THIa AB: cTpyKTypHBIE THIIBI KAMEHHOM COJIH, XJIOpH/a Le3Usl, HUT-
punaa 6opa, caneputa, BIOPTIUTA.

CrpykTypHble TUTIBI coenuHeHni Tuna A>X 1 AXo. ( [InaBukoBsIif minar, Gpawooput, pyTu,
KYTPUT, TUPHUT, MOTU(PHKAILIMU OKCH A KpeMHHA). CIOUCTHIE, LIENHBIE, IEHTOUHBIE CTPYKTYPHI
coenuHeHnil AB,. MonekynspHsle cTpykTypsl AB>.

Tpoiinbie coennHenns. CTpyKTyphl MEPOBCKUTA U MINMHHENH. OCTpOBHBIE CTPYKTYPHI colei
KHUCIIOPOIHBIX KUCIIOT.

Knaccngpukaiys cTpykTyp CHIMKAaTOB. 3aBUCHMOCTBH CBOMCTB CHJIMKATOB OT MX CTPOECHMSL.
M30BalleHTHBIN M TeTepoBAIEHTHBIN M30MOp(hU3M B CHIMKaTaX. [IpHpo/HBIe U CHHTETHYE-
CKHE LIEOTUTHI. VX cTpyKTypa M MpUMEHEHHE.

MeXxaHU3MBI pocTa KpUCTAIOB. MeToIbl BBIpAIlUBAHUS KPUCTAIUIOB.

HpI/IMepLI IK3AMCHALIMOHHBIX OnJ1eTOB

no auciuIunHe «Kpucrammorpadus
HarnpaslieHue moaArotoBku — 04.03.01 Xumus

BMIJIET Ne 1

. Onepanuuy v BIeMEHTH CHMMETPUH BHEIIHEH (POpMBI KpHCTAILIOB.

XapaktepucTuka cTpykTypHOro tumna W. OcoGeHHOCTH GU3HYECKUX M XHMUYECKHX CBOHCTB KpH-
CTaJUIOB JIJAHHOTO THIIA.

[IpakTudeckue 3a1aHus:

- BeiBenute npocThie popMBI IS KIacca CHMMETPUH 4/mmm.

- M3o0pasnTe Ha MPOCKIIMU PacIolokKeHHe 3JIEMCHTOB CHMMETPHH B IPOCTPAHCTBEHHOH TIpyIIIe
P2/c. HarecuTe Ha pUCYHOK TOYKH MpeACTaBIAIONINe coboil cucTeMy (0OIyr0) SKBUBAICHTHBIX 110-
3WIMH, c1enaiiTe To e caMoe sl BO3SMOKHBIX HaCTHBIX MO3UIIHH.

- Bpomu e3us kpucrammsyeTes B KyOudeckoll cucteMe. B LieHTpe ero aiaeMeHTapHOU siueliki HaXo-
JIMTCSA MOH 1e3Hs, OPOMH/I-HOHBI HaXO/IATCsA B BepIIMHaX s4eiku. [1moTHOCTH OpoMuia 1e3us paBHa
4,44 r/em’. Onpenenure

a) peOpo smeMeHTapHOU sUeliku; 0) paccTosaue dago.

BWIET Ne 2

Kpucraniorpaguteckue KaTeropuu 1 CHHTOHHUH.

TeopeMbl 0 codeTaHHH 3JICMEHTOB CHUMMETPHH KPHCTALIUIECKUX CTPYKTYP.

[IpakTudeckue 3a1aHus:

- Honyuure npoctyto popMy pasMHOKEHHEM IPaHU, 3aJaHHOH B MPOM3BOJIBHOM OpHUCHTAIIMH OIlepa-
IUsAME cuMMeTpun 6/m. M300pas3uTte Ha MPOCKIMH PacloIoKEHIE 3JIEMCHTOB CHMMETPHH IOy CH -
HOI TTPOCTOi (hOPMBI.

- PaccMotpute nmpaBuIBbHBIC CHCTEMBI TOUCK IPOCTPAHCTBEHHOM rpyniibl Cm.

- OnummMTEe CHMMETPHIO TETpas3/pa.



Kputepuu onieHuBaHNS pPe3yJabTATOB 00y4eHHUs

Ouenka Kpurepnn oneHHBaHUS MO YK3aMEHY

Bbicoxksif ypo- OLEHKY «OTIHIHOY 3aCTyKHBACT CTY/ICHT, OCBOMBIIIHI 3HAHUS, YMeHN,
BOHE KOMITETEHIIMH M TEOPETHIESCKUH MaTeprall 6e3 poOeToB; BRITOIHUBILHHA
(oTmaHo) BCE 3a/aHMs, MPEIYCMOTPEHHBIC YIeOHBIM TUTAHOM Ha BBICOKOM Kade-

CTBEHHOM YpOBHE; TIPaKTHYIECKHE HABBIKH TTPO(ECCHOHATEHOTO TpHUMe-
HEHHS OCBOCHHBIX 3HAHUH c(OPMHUPOBAHEL.

Cpennuii ypo- OLIEHKY «XOpOIIO» 3acTyKHBAeT CTYAEHT, NMPAaKTHYESCKH MOTHOCTEHIO
BEHB «4» OCBOMWBILIWI 3HAHUS, YMEHHS, KOMIIETEHIINN U TEOPETHUESCKUN MaTepHal,
(xoporo) yueOHBIe 33/TaHHS He OLICHEHB MAaKCUMAITLHBIM YHCIIOM OaJllTOB, B OCHOB-

HOM c(hOpMHUPOBAT MPAKTHIECKHE HABBIKH.
[ToporoBelit ypo- | OIEHKY «YHOBJIECTBOPUTEIBHO)» 3aCTY)KHBAET CTYACHT, YACTHIHO C MPO-

BeHb «3» (yno- | OemaMM OCBOMBIIMH 3HAHWS, YMEHHS, KOMIETCHIUH U TEOPETHUECKHH
BJICTBOPH- MaTepHal, MHOTHE YUeOHBIC 3aIaHUs JINOO He BBIOJHII, THOO OHU Olle-

TENBHO) HEeHBI YHCIIOM OalIoB OMIM3KUM K MHHUMAJTBHOMY, HEKOTOPBIE MTPaKTH-
YeCKHe HaBBIKH He CPOPMHPOBAHBI.
MUHUMAaNBHBIA | OIECHKY «HEYIOBJIECTBOPHTEIBHOY» 3aCIYKUBAET CTYICHT, HE OCBOUBIINI
YPOBEHB «2» 3HAHWA, YMEHHS, KOMIICTCHIIMN M TEOPETHUESCKUI MaTepHall, yieOHbIe
(HeyIoBNETBO- | 3aJaHUS HE BBITIONHWI, MPAKTHUECKHE HABBIKM He C(OPMHPOBAHEI.
PUTENHHO)

O1eHOYHBIE cpeCcTBa U HHBATUIOB M JIUI ¢ OTPaHUYEHHBIMH BO3MOKHOCTSMH 3/10PO-
BbS BRIOMPAIOTCA € YUETOM MX WHIUBUAYATBHBIX MCHXO(QHU3NIECKIX 0COOCHHOCTEH.

— TIpH HeOOXOAMMOCTH HHBATHUAAM 1 JIUL[AM C OTPaHHYECHHBIMH BO3MOKHOCTSMH 3[I0POBBS
MIPEAOCTABISAETCS JOTIOHUTETBHOE BPEeMS U IOATOTOBKH OTBETA Ha YK3aMEHE;

— TIpU TIPOBENICHUHU TPOLEAYPHl OLEHUBAHHS PE3yIbTaTOB OOYUSHHS WHBATHAOB U JIHI C
OTPaHWYECHHBIMH BO3MOYKHOCTSMH 30POBBS MPEIyCMATPHBAETCS HCIOTB30BAHHE TEXHUIECKUX
CPENCTB, HEOOXOIUMBIX UM B CBSI3U C MX HHAWBHUIYATBHBIMH OCOOCHHOCTSIMH;

— TIpH HeOOXOMUMOCTH TS OOYHAIOIINUXCS C OTPAaHHICHHBIMH BO3MOKHOCTSIMH 310POBbS
W WHBATUJIOB TpOILEAypa OLECHHBAHUS PE3YAbTATOB OOYUEHHS 1O TUCLHUILIHHE MOKET MPOBO-
IHUTHCS B HECKOJIBKO ITATIOB.

[Tpouenypa oLleHUBaHUS PE3YABTATOB OOYHIESHUS HMHBAIUIOB U JIUIL[ ¢ OTPaHUYECHHBIMH BO3-
MOYHOCTSIMH 3[J0POBBS TI0 THCLUILTHHE (MOAYJIIO) IPeAycMaTpHBaET MpeI0CTaBIeHHe MHPOpMa-
MK B popMax, aJanTHPOBAHHBIX K OTPAHUYECHUSM HX 3/I0POBbS M BOCIIPUATHS HHYOpMALIHH:

JIIst UL ¢ HapyIIEeHUSIMHA 3pEHHSL:

— B TIEYaTHOH (popMe YBeTMUSHHBIM MPH(TOM,

— B (hopMe FIEKTPOHHOTO TOKYMEHTA.

JITst UL ¢ HapyIIEHUSIMH CITyXa:

— B euaTHO# dopMme,

— B (popMe MEKTPOHHOTO JOKYMEHTA.

JIst L ¢ HapyIIeHUSIMH OTIOPHO-IBHTaTENLHOTO alapara;

— B euaTHoOH dopMme,

— B (popMe MEKTPOHHOTO JOKYMEHTA.

JlaHHEII TTepevdeHb MOXKeT OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTeHTa 00y-
JaIOIIHXCS.

S. llepevennb y4eOHOI IuTEpaTypbl, HHPOPMALIHOHHBIX PeCyPCOB H TEXHOJIOTHH
5.1 YueOnan qureparypa:
1. Uympynos E.B., Xoxinos A.®., ®aaneeB M.A. OcHoBBI kpHcTauiorpadpuu: YueOHUK s
BY30B. — M.: 3narenscTBO PU3nko-MaTemMaTHueckoil muteparypsl, 2004. — 500 c.
2. Eropos-Tucmenxko 0.K. Kpucramnorpadus n kpucramnoxumus.— M. KTV, 2014.— 592 c.
3. bartu X., IIpunr A. Munepanorus s cryneHTos. — M.: Mup, 2001.- 429 c.









BEIpAlllUBaHUS  KPUCTALIOB H
MIEPCIIEKTUBEI X TPUMEHEHUSD
IIpocrpancrBenHas | BelmonHeHue YOpPaKHEHUH. Oruers o PT'3
CUMMETPHS Konctpyupopanune sucex bpass u 12-14
KpUCTATNISCKUX OIMMCAaHUE UX CHMMETPHUH.
CTPYKTYp VYhpaxkHeHUS B HOCTPOCHUH
MPaBWIBHBIX CHCTEM TOYEK H
OIIpEICIICHUH UX KPaTHOCTH.
Mertoast Pabora ¢ yuebHOU IHTEpATypOU. Otuérer mo PI'3
HCCIICIOBAHUS IIporaosupopanue crpykryp | 14-15
BHYTPEHHETO BEIIECTB Ha OCHOBaHHHU
CTpOcHUSA CHpaBOYHBIX JIAHHHIX (T, Z).
KPHCTAIUIOB Pemenne 3ana4 v ypaKHEHUH
Onwucanane n | CocraBieHHE ajJrOpUTMa OITHCa- OT4eTs IO HHAUBU/IYAILHBIM U
CHCTEMAaTHKa HUS KPUCTAIUIUYECKOTO OOBEKTa. 15-16 TPYIITOBBIM 3a/IaHUSIM
KPUCTATNICCKUX Hawano paGoTel IO HAIUCAHUIO
CTPYKTYP pedepara (MHAMBUIYaJBHBIC 3a-
JaHUS O OIUCAHWIO KPUCTAJLIH-
geckuX o0beKTOB). Pernenne 3a-
aadq
CrpyKTypHl Pabora ¢ yueGHo# muTeparypoi, 17 Pedepatsr, noxnanst
KOHKPETHBIX 0aszaMu JIaHHEIX B ceTd Internet.
KPHCTaIUIOB CocTaBieHUE OTOPHBIX KOHCIIEK-
TOB. 3aBeplieHne paboThl HAJl pe-
¢bepatom. [logrororka (BrICTYII-
JICHUH) JIOKJIa/IOB IO TEMaM pe-
¢beparos.

B ocBoeHMM MUCHMTUIMHBI WHBAJTHIAMH H JUIIAMH C OTPAaHHYSHHBIMH BO3MOYKHOCTSIMH
3I0pOBbS OOINBIIOE 3HAUEHHE HMeeT WHAMBHAyallbHas YyueOHast paboTa (KOHCYIBTAIMH) —
TOTIOTHUTETBHOE Pa3bsICHEHNE yIeOHOTO MaTepHaa.

MumuBuayanbHBle KOHCYNBTallMd TI0 TPEAMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CITOCOOCTBYIOINM WHAWBHAYATH3AIH 0Oy4YeHHS W YCTAaHOBJICHHIO BOCIIUTATENIFHOTO KOHTaKTa
MEKIYy TperojaBaTeleM W OOydHaroIMMcsS WHBATHAOM WM JIMIOM C OTPaHWYCHHBIMH
BO3MOYKHOCTSIMH 3[I0POBBL.

7. MaTepuajbHO-TeXHIYECKOe o0eclieMeHre M0 JUCUUILINHE (MOTYJII0)

OcCHAIIEHHOCTD CIEHAIBHBIX II0-
MeEIIeHUHA

HaumeHoBaHHe clielUaIbHBIX II0-
MeEIIeHUHA

HepequL JIMIICH3WOHHOTO  TIpO-
I'paMMHOI'0 obecrieueHUs

HAPCKOTO W JTa0OpaTOPHOTO THIIOB,
TPYIIIOBBIX W HHAUBHIYaJIBHBIX
KOHCYIbTAIMH, TEKYIIEro  KOH-
TPOISA U MPOMEKYTOUHOH aTTecTa-
[IWH, OCHAIICHHAas HeOOXOMUMOMH
Mebenbio, 0DOpy/IOBaHUEM, peak-
THUBAaMH, MPE3CHTAIIHOHHOW TEXHU-
KOH

uHTepakTHBHas jgocka SMART
Board, xoporkodokycHBIH uHTEp-
AKTHBHBIA TPOCKTOpP, HOYTOYK, Me-
noBas gocka. OGopyaoBaHue, pe-
Ha3HAYCHHOE JUIS CUHTe3a W H3y4e-
HUSA (DUBHKO-XUMUYCCKUX CBOKCTB
BEIIECTB  (BECHl, HarpeBaTeNbHEBIC
IpUGOPHL, TEPMOMETPEI, MUKPO-
CKOIBl, XAUMUYecKasi mocyaa U T.J.
(aym. 422C).

VYuebuble ayanTopud Ans nposezae- | Mebenb: yuebHas Mebennb Microsoft Windows, Microsoft
HUA 3aHATHH JICKIMOHHOTO TUTIA Texauueckue cpeacrsa obydenus: | PowerPoint

uHTepakTHBHas jgocka SMART

Board, xoporkodokycHbIli HHTEp-

AKTHBHBIHA IIPOSKTOP, HOYTOYK, Me-

soBas fnocka (ayn 322C).
VYuebuast ayauropust s 1poBefe- | Mebenb: yueOHas Mebennb Microsoft Windows, Microsoft
HUM 3aHSTHA JIEKIHOHHOIO, ceMHd- | TexHuueckue cpeiacrBa oOyuenus: | PowerPoint  Microsoft  Office

(Word, Excel, PowerPoint), ACD
Labs Chemsketch freeware, Free
Pascal







