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1. HEJIX OCBOEHUA JUCIHAIIINHBI

L.

—_

enbto n3ydenus qucuuiuinabl "Kpucramnoxumus" sBisieTcs GOpMUPOBaHKUE TIPEACTABICHUN O IPOCTPAHCTBEHHOM
OpraHU3alMy BEeIECTB B KPUCTAIMYECKOM COCTOSIHUH, IPUMEHEHHH TEOPUU CUMMETPHH IPUMEHUTENFHO K ONMUCAHUIO
CTPOEHHSI KOHEUHBIX B OECKOHEUHBIX 00BEKTOB, 3HAKOMCTBO C METOJAMH UCCIIEAOBAHMS KPUCTATIMYECKON CTPYKTYPBI
BEIIECTB, a TAKXKE NMPHOOpPETEHNE HABBIKOB MHTEPITPETAIIMH KPUCTAIIIOXUMHYECKOH HHPOPMAIIHH.

1.2

3agauu AUCIUIUTHHBL:

1.3

- PaCKpbITh POJIb CHUMMETPHUU U T‘peXMepHOﬁ NEPUOANYHOCTHU NIPH OIMMUMCAaHUU CTPYKTYPBI KPUCTAJNIMYCCKHUX BEIICCTB,

1.4

- pacCMOTPETh OCHOBHBIE MOJIENIM ONUCAHUS CTPYKTYPbI KPUCTAILIOB,

1.5

- C(bOpMPIpOBaTI) COBPEMECHHBIC NMTPEACTABIICHUA O CTPOCHUHN U MHOFOO6‘pa3I/II/I KPpUCTAJUIMYECKUX CTPYKTYP,

1.6

- 03HAaKOMHTH C OCHOBaMH AN(DPAKIMOHHBIX METOIOB HCCIIEIOBAHNS KPUCTAININIECKOH CTPYKTYPHI BELIECTB;

1.7

- O3HaKOMHMTE C (byHHaMeHTaJ'II)HLIMI/I TOHATUAMU U ABJICHUAMU KPUCTAJIJIOXUMUH,

1.8

- PacKphITh B3aUMOCBSI3b KPUCTAJUINYECKON CTPYKTYPBI BELIECTBA C €r0 CBOWCTBAMHU.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII

Huxkn (paznen) OOIT: b1.0.04

2.1

TpeGoBanus K NpeABapUTEIbHOI MOATOTOBKE 00y4aIOLIerocs:

2.1.1

Heopranuueckas xumus

2.12

HNudopmarrka

2.2

JMCIMIUIMHBI M PAKTHKH, 1151 KOTOPbIX OCBOECHUE TAHHOI JUCIHILTHHBI (MOXYJIsI) HEOOX0UMO KAK
npe/IecTByoIIee:

2.2.1

IMoxaroroBka K mpoLeype 3aluThl U 3aIUTa BBITYCKHON KBaTH()UKAMOHHONW paboTHI

222

HpOI/ISBOZ[CTBeHHaSI IpaKkTHUKa, HAYYHO-UCCJICAOBATCIbCKas pa60Ta

223

duznaeckue MCTObI UCCIICTOBAHUA

3. KOMIIETEHIIUHX OBYYAIOIIETrOCsl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMUS JUCITUTIIMHBI

(MOIYJIS)

OIIK-3.1: [IpuMeHsieT pacyeTHO-TeOpeTHYECKUEe MOIeJH IS H3YyUeHHUs CBOICTB BellecTB U MPOLeCcCoB ¢ X YYacTHeM

OIIK-1.2: Anaau3upyeT pe3yJbTaTbl XUMHUYECKUX IKCIIEPUMEHTOB, HA0II0eHN i, U3MepeHHUil, a TaKKe pe3yJbTaThl pacyeToB

CBOICTB BellleCTB H MaTepHaJIoB

OIIK-1.1: Ucnosb3yeT TeopeTHYeCKHE OCHOBbI TPAAMIIMOHHBIX M HOBBIX Pa3/1eJIOB XUMUH

OIIK-1.3: ®opmyJupyeT 3aK/II04Y€HUS M BBIBOJbI 110 Pe3yJIbTaTaM aHAJIU3A JIUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX

JKCNEPHUMEHTAJIBLHBIX H PACYETHO-TEOPeTHYeCKHX PadoT XMMHUYeCKOil HANIPABJIEHHOCTH

B pe3yabrare 0cBOCHHS JMCHHUIIIMHBI 00y4AIOIIMIACSH T0TKEH

31

3Harh:

3.1.1

(l)yH,HaMeHTaJ'H)HLIe TOHATHUA, TCPMUHOJIOTHUIO U CUMBOJIMKY KpHCTaJ'IJ'IOI‘pa(bHH " KpUCTAJUIOXUMUU

3.12

Ba)KHEHILINE pacyeTHO-TEOPETUYECKHE MOIEIH UCIIONb3yeMble B XMMUU JUIsl ONUCAHUS CTPYKTYPbl KPUCTAJUIOB,

3.1.3

B3aNMOCBA3b CTPYKTYPBI U CBOMCTB BCHICCTB,

3.14

CHUCTEMAaTUKy KPUCTAIUTMIECKUX CTPYKTYP BaKHEHIIINX KJIACCOB MPOCTHIX U CIIOKHBIX HEOPTAaHUYECKUX U OPTaHUYECKUX
COCIUHCHHIA;

3.1.5

OCHOBBI METOAOB PECHTICHOCTPYKTYPHOI'O U peHTI‘eHO(baBOBOI‘O aHaJIn30B.

3.2

YMmeTh:

3.2.1

OIMMCBIBATh CUMMETPHUIO IICPUOIUICCKUX 06’beKTOB;

322

IIPpOBOAUTH HpOCTefILHPIe KpI/ICTaJ'IJ'IOl"paQ)I/I'{eCKI/IC pacyeThl;

323

aHAJM3UPOBATh M MHTEPIPETUPOBATH TaHHBIE PEHTTeHO()a30BOr0 aHAIH3a;




3.2.4|lucnonk30BaTh MEPBUYHYIO KPUCTAJUIOCTPYKTYPHYIO HH(POPMAIUIO JUIs OIIPEEIICHNs] OCHOBHBIX 0COOEHHOCTEH CTPOSHHS
KPHUCTANTMUECKUX BEIIECTB U MX CBOMCTB.

4. CTPYKTYPA U COOAEPXKAHUE JUCHUIIINHBI (MOIYJISA)

Kon HaumenoBanue pa3zaenos u Tem /Bug | Cemectp /| HacoB | Komneren- | Jlureparypa IIpumevanne
3aHATHS 3aHATHSI/ Kypc U
Pasneua 1. Beenenue. Ilpeqmer
KPUCTAJJIOXHMHH.

1.1 Baenenue. Kpucrammoxumus kak 4actb 5 1 OIIK-1.1 JI1.1 J11.2
XUMHH. OIlIK-1.2 | JI1.3 JI1.4J12.1
[Ipenmer u 3aga4u KpUCTAIIOXUMHH. J2.2J12.3
Kpucrannmuueckas cTpyKTypa 1 ciocoObl JI2.4J13.1 J13.2
€€ MOJIeTTUPOBaHUSI. 2103233 34
Basbl cTpyKTYpHBIX JaHHBIX.

/Jlex/

1.2 Wcropust pa3BUTHS KPHUCTATIIOXIMHIH. 5 2 OIIK-1.1 JI1.1JI11.2
CriocoObI MOJIETUPOBAHUS OIlK-1.2 | JI1.3 JI1.4J12.1
KPUCTAJUTHIECKUX CTPYKTYp. bas3sr J12.2J12.3
CTPYKTYpHBIX AaHHBIX. /Cp/ JI2.4J13.1 JI3.2

21323354
Paznen 2. Onucanne CHMMETPHH
KPHCTA/LIMYECKHX CTPYKTYP

2.1 Onepanuu U 31€MEHTb CHMMETPHU. 5 7 OIIK-1.1 J1.1J11.2
BzaumopeiictBue oneparwmii. [ pymma OIIK-1.2  [JI1.3 JI1.4J12.1
oInepanuil CHMMETPHH, TTOPAAOK TPYIIIIbI, OIIK-1.3 J2.2J12.3
noarpymnmna. [‘eomerpuueckue o0passl B JI12.4J13.1 JI3.2
cucreMax Illendnuca u I'epmana-MoreHa. 010323324

Marpuibl COOCTBEHHBIX U
HECOOCTBEHHBIX IIPe0Opa30BaHuUil
CHMMETPHH B TPEXMEPHOM
rpocTpaHcTBe. Kareropuu cuMmeTpuu.
Toueunsie rpynmbl. TpaHCTAIMOHHAS
CUMMETpHUSI.

Kpucranmuaeckas pemnrerka u ee
0a3HCHBIE BEKTOPHI, TAPAMETPHI
SIIEMEHTAPHOH sTIeHKH. 3aKphIThIe
QJIeMeHThl CUMMeTpUuU. CHHTOHUH,
TOJIOAIPUYECKHE TPYIIIBI U PELIETKH
bpase. [IpuMUTHBHBIE U IEHTPUPOBAHHBIE
pemetkn. Kpucranorpadguueckue
TOYCYHBIC

rpynmnsl. ['paduku rpymi. OTKpBITEIE
KpPHUCTALIOrpapUUECKUE FIEMEHTBI
CHMMETpPHH, UX 0003HaueHus o ['epmany-
Moreny.

B3anmMozeiicTBue 31eMEHTOB CUMMETPHUH.
[IpuHIMI BBIBOZIA TPOCTPAHCTBEHHBIX
rpyII, UX CUMBOJIBEI IT0 ['epMaHy-Moreny,
CBSI3b C

KpUCTaIIOrpa)uueCcKuM KJIACCOM.
Cuctemsl

SKBHBAJIEHTHBIX ITO3UIMH (OpOUTHI)
[IPOCTPAHCTBEHHBIX TPYIII, O0IINE U
YacTHBIE ITOJIOKEHUS,

WX KpatHOCTh. ['paduku u opOUTHI
[IPOCTPAaHCTBEHHBIX I'PYIIIL.
HHTepHannoHaIbHbIE TAONUIIBI U
cozeprkalnasicsi B HuX uagpopmanus o
[IPOCTPAHCTBEHHBIX TPYIIIaXx.

/Jlex/




2.2

Omnepalyy 1 3JIeMEHThl CHMMeETpuH. I pynna
orepauuii CHMMETPHH, TIOPAJOK IPYIIIIHI,
noarpynna. BzaumonelcTaue 31eMeHTOB
CUMMeTpHH, Tpaduku rpymir. Marpuiist
COOCTBEHHBIX M HECOOCTBEHHBIX
peoOpa3oBaHuUi CHMMETPUH B TPEXMEPHOM
npocrtpaHcTBe. ToyeuHble IPYIIIbI
reOMEeTPHIECKUX (PUTYP H MOJIEKYII.
Crepeorpadudeckre npoeKInU TOYCYHBIX
rpynn Kpucramimyeckas pemerka u ee
6a3uCHbIe BEKTOPEI, ITapaMeTpPhI
3JIEMEHTAPHON S4YEHKHU. 3aKpbIThIE
aneMeHThl cuMMeTpun. CHHIOHUH,
rOJIO3IpUYECKHe IPyIbl U peneTku bpase
Kpucranorpaduueckue TodeuHbIe TPYIIIBL.
OTKpBITBIE 3TIEMEHTBI CUMMETPHH.
TpaHCIILMOHHAs CUMMETPHSL.
Kpucrannueckas pelerka u ee 6a3ucHbIe
BEKTOPBbI, IapaMeTPhbl 3JIEMEHTapHOMI
sueiiky. [IpuHuun BeiBoga
MIPOCTPAHCTBEHHBIX TPYIIII, UX CUMBOJIBI 110
I'epmany-Moreny, cBs3b C
KpucTauorpapuaeckum kiaaccoM. CHCTEMBI
SKBUBAJICHTHBIX ITO3UIUH (OpOHUTHI)
MIPOCTPAaHCTBEHHBIX TPYIIII, OOIIHE 1
YaCTHBIE MOJIOXKEHUS, UX KPAaTHOCTb.
I'paduku 1 OpOUTHI MPOCTPAHCTBEHHBIX
rpymm. /TTp/

10

OIIK-3.1
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J11.2
JI1.3 J11.4J12.1
J2.2J12.3
J12.4]13.1 JI3.2
010323354

23

OTKpBITBIE U 3aKPBITHIE AIEMEHTHI
cuMMeTpud. B3anMoneiicTBre 31eMEeHTOB
Mexy coboit. TouHas 1 MpOCTpaHCTBEHHAS
TPYIIBI CAMMETPUH, UX TPAQUKH.
CHHIOHHH, TOJIO3IPUYECKHUE IPYIIIBI 1
pewetkun bpase. 3aBUCMMOCTD CBOWCTB
KPHUCTAJUIOB OT MX CTPYKTYpbl. IIpuHIMIIEI
Kropu u Helimana /Cp/

OIIK-1.1

J1.1J11.2
J1.3J11.4J712.1
J2.2J12.3
J12.4J13.1 J13.2
0103023354

Pazpea 3. OcHoBblI
PEHTTeHOCTPYKTYPHOT'0 aHAJIN3a

3.1

Judpakiys peHTreHOBCKUX JTy4deil.
Vpasuenus Jlays. YpaBuenue bpoarra -
Bymbda. MeXIIoOCKOCTHBIE PaCCTOSHHSL.
VHTeHCHBHOCTB TU(PAKIHOHHOTO JIyda.
CrpykrypHas amruutyga. @opmyna
ANIEKTPOHHOM MIOTHOCTH. TernoBeie
(TemneparypHble) TapaMeTpbl aTOMOB.
VYTouHEeHNE KPUCTATUTMYECKOU CTPYKTYPHI.
IIpenn3noHHBIN PEHTIEHOCTPYKTYPHBIN
aHaJIn3. DIEKTPOHHBIE TapaMeTPhbl aTOMOB.
CpaBHeHue TUGPAKIHMOHHBIX METOI0B
W3yUYCHHS KPUCTAIIMYECKON CTPYKTYpBI
(pentrenorpadusi, HelTpoHOrpadus,
aNIeKTpOHOTpadus).

PenrrenodasoBblii aHanus.

OCHOBHBIE 3Talbl HCTOPUU U EPCIIEKTUBBI
Pa3BUTHSL PEHTITEHOCTPYKTYPHOI'O aHAIN3a.
/JTex/

OIIK-1.1

J1.1J11.2
JI1.3 J11.4J12.1
J2.2J12.3
J12.4]13.1 JI3.2
01323354




3.2 3aBHCUMOCTB YHUCIIa U3MEPUMBIX PEPIICKCOB OIIK-1.1 JI1.1J11.2
oT JUIMHBI BOJIHBL. CBa3b nHAekcoB hkl ¢ JI1.3 J11.4J12.1
MEKIIOCKOCTHBIMH PACCTOSIHUSMHU JUIS J12.2J12.3
KpHCTAJUIOB OPTOPOMOMIECKOH, JI2.4J13.1 JI3.2
TeTparoHaabHON U KyOU4eCKOH CUHIOHUH. 01323354
WunnunpoBanue qudpakTorpaMm.

OTHOCHUTEJIbHBIC UHTEHCUBHOCTH
peduexcoB. CHcTeMaTHIECKHE TIOTaCaHHs
pedIIeKCoB NPH HANUYHUU IICHTPUPOBAHHBIX
PEIIETOK M OTKPBITHIX JIEMEHTOB
cuMmMeTpud. HTerpaibHble HHTEHCUBHOCTH
pedIIeKCOB U KOMIUIEKCHBIE CTPYKTYPHBIE
ammutyas! Fhkl. TToctpoenue
TEOPEeTHYECKON peHTreHorpamMmsl. /I1p/

33 JndpakimoHHbIe METOIbI U3yUYECHUS OIIK-1.1 JI1.1J11.2
KPUCTATUIECKON CTPYKTYPBI, UX JI1.3 J11.4J12.1
BO3MO)KHOCTH ¥ OTPaHUYEHHS. J12.2J12.3
Pentrenodazoseiii ananus (POA) u J12.4713.1 JI3.2
PEHTICHOCTPYKTYPHBII aHAIU3 01323354
MonokpucTaiuioB (PCA). [Ipunuun paboTsl
PEHTI€HOBCKOTO TU(PPAKTOMETPA.

WNupuuuposanue pertreHorpamm. /Cp/
Paznen 4. O01mas KpUCTAIIOXUMHS

4.1 Bunpl xummueckux cBsized B KpUCTaJuIax. OIIK-1.1 JI1.1J11.2
XapakrepHble 0COOCHHOCTH KPHCTAIJIOB C JI1.3 JI1.4J12.1
METAJUIMYECKHUMHU, HOHHBIMHU, BaH-JIEp- JI2.2 J12.3
BaaJIbCOBBIMM U KOBAJICHTHBIMHU JI2.4J13.1 JI3.2
B3auMoAeHcTBUAMH. OCTPOBHBIE, 01323354
LETOYeYHBIe, CIONCTBIE U KapKaCHBIE
MOTHBBI B KPUCTAJLIAX.

KpucrammoxumMudeckue paanychl.
KoopanHanuoHHbIe Yncia 1
KOOPIMHAIIMOHHBIE IOMAPEL. OCHOBHEIE
CTPYKTYpPHBIC THITBL.

Onwrcanue CTPYKTYp B TEpMUHAX
IUIOTHEHIINX mapoBbIX ynakoBok (ITHIY) u
IUIOTHEHIIUX mapoBbiX Kianok (IMTIIK).
Kpucrannoxumudeckue sBICHUS:
U30CTPYKTYPHOCTb, H30MOPGhU3M,
nonumopusm. /Jlex/

42 Yucno GopMyJIbHBIX SIUHHIL B SIUCHKE U OIIK-1.1 JIT.1 JI1.2
PEHTI€HOBCKasl INIOTHOCTh. Onrcanue JI1.3 J11.4J12.1
CTPYKTYp B TEPMHUHAX TUIOTHEUTIIIIX JI2.2J12.3
mapoBbix ynakoBok (TTHIY) u ninoTHeHmmx J12.4J13.1 JI3.2
mrapoBbIx kianok (ITHIK). 010202354
Koopaunanuonssle uncna,

KOOPIMHAIIMOHHBIE TIONUAIPHI U ITyCTOTHI B
[MHTY u K. Cnoitrocts ITHIY.
OCHOBHBIE CTPYKTypHBIe THITBL /I1p/

4.3 Bunpr xummdeckux cBsizel B KpHCTaJUIax. OIIK-1.1 JI1.1 J11.2
XapakTepHble 0COOCHHOCTH KPUCTAIIIIOB C JI1.3 J11.4J12.1
MeTaJUINIeCKUMHU, HOHHBIMH, BaH-Iep- J12.2 J12.3
BaaJIbCOBBIMH U KOBAJICHTHBIMH J12.4J13.1 JI3.2
B3aumozeicTBusaMu. OCTpoOBHBIE, D192 D323 524

LIETIOYEYUHbBIE, CIIOMCThIC U KaAPKACHBIC
MOTHUBBI B KPUCTAILIAX.
KpucrannoxuMuieckue paanychl.
Koopaunanuonssle uncna u
KOOp/IMHAIIMOHHBIC TIONUAAPBL. OCHOBHBIC
CTPYKTYpHBIE TUIIBI.

Onucanue CTPyKTyp B TEPMUHAX
IUTOTHEHIINX mapoBbIX yrnakoBok (ITHIY) u
IUTOTHEHIINX mapoBbiX kiaanok (IMTIIK).
Kpucrannoxumuueckue spnenus. /Cp/




Paznen 5. Onucanue U cucTeMaTHKA
KPHUCTALIMYECKUX CTPYKTYP

5.1 CTpyKTYpBI IPOCTHIX BEIIECTB METAILIOB U 10 OIIK-3.1 JI1.1JI1.2
HEMETAJLIOB. OIIK-1.1 |JI1.3 JI1.4J12.1
Kpucrammnueckue cTpyKTypbl OMHApHBIX OIIK-1.2 J2.2J12.3
COCIUHCHHUI. OIIK-1.3 |JI2.4J13.1 JI3.2
[TpuHIMIBI TOCTPOEHUS TPOHHBIX 013523354
COCIIMHEHHH.

CTpYyKTypHBIM TUI IEPOBCKUTA.
CrpykTypHBbIi TUI InuHEIH. HopmansHbie
u oOpareHHsle mnuHean. OCHOBHbIE
0COOEHHOCTH CTPOEHHS CHIIHKATOB.
Krnaccupukanus CTpyKTyp CHINKATOB.
Kpucrannmueckue cTpyKTyphbl
KOOPAMHAIMOHHBIX COEIMHEHUH.
OO6mas xapakTepuCTHKa MOJIEKYJISPHBIX
KpPHUCTaJIOB.

I'erepoMoneKynsipHbIe KPHCTAILIBI.
Kpucrammoruaparsr. Kimatparsr.
MornexynspHble KOMIUIEKCHI. JlanbHuil 1
OmmkHUA opsinok. Kpucramisr u
KBa3HKPHUCTAJLIBI.

CrpoeHue XUAKUX KPUCTAIIIOB.

/JTex/

5.2 PaccMoTtpenme cTpykTyp IpOCTBIX 10 OIIK-1.1 JIL.1 JI1.2
CTPYKTYp METaJIJIOB U HEMETAJIOB, JI1.3 J11.4J12.1
OMHAPHBIX M TPOWHBIX coenuHenuit. /TIp/ J12.2J12.3

J12.4J13.1 JI3.2
01323354

53 CTpyKTYpbI IPOCTHIX BEIIECTB METAILIOB U 2 OIIK-1.1 JI1.1J11.2
HEMETaJlJIOB. JI1.3 JI11.4J12.1
Kpucranmuueckue cTpyKTypbl OMHApPHBIX U J2.2J12.3
TPOWHBIX COCTUHEHHH. JI2.4J13.1 JI3.2
Kpucrammuueckue cTpyKTypbl 30105233 54
KOOPAMHAIIMOHHBIX COEIMHEHNH,

KPUCTAJUIOTUPATOB, KIaTpaToB. JlanbHuii
u OnmmxHUN nopsnok. Kpucramier u
KBa3UKPHCTAJLIBI.
CrpoeHue XUAKUX KPUCTAIIIOB.
/Cp/
5.4 /Kontp.pab./ 2 OIIK-1.1 KontponbHast pabora
55 /3auét/ 30 OIIK-3.1 JI1.1J11.2 3auer
OIIK-1.1 |JI1.3 JI1.4J12.1
OIIK-1.2 J12.2J12.3
OIIK-1.3 |JI2.4J13.1 JI3.2

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4yHbIe MaTepHAaJIbI A/ TEKYLero KOHTPOJIS M MPOMEeKYTOYHOH aTTecTaluu

HpCﬂCTaBHeHbI OTACJIBHBIM JOKYMEHTOM

5.2. OneHo4yHble MaTepUAJIbI /151 AUATHOCTUYECKOT0 TECTUPOBAHMS

HpeI[CTaBJ'IeHI)I OTACJIBHBIM JOKYMECHTOM

6. YYHEBHO-METOJIUYECKOE U HTH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTeparypa




6.1.1. OcHoBHas1 TUTepaTypa




ABTOpBI, COCTABUTEIH 3arnaBue WznarensctBo, ron | Konuy-Bo
JI1.1 |Mapt> O. HexoTopsle m1aBel CTPYKTYpHOI HEOPTaHUUYECKOH XMMUU M.: Mup, 1993 10
JI1.2 |EropoB-Tucmenko FO. [Kpucramnorpadust 1 KpUCTaAIUIOXUMHUS: YICOHHUK JUIsT M.: KamxHbIi oM 9
K. CTYAEHTOB BBICIIUX Y4eOHBIX 3aBeJCHUI, 00ydaromuxcs 1o "VHuBepcuter",
crenuaibpHocT "I'eonorusa” 2005
JI1.3 |KynpusuoB M. @., CoBpeMeHHbIE METOIBI CTPYKTYPHOTO aHaJIN3a BEIIECTB: PoctoB-Ha-/{ony: 1
Pynckas A. T, Y4IeOHUK 3narenscTBO
Kodanosa H. b., IOxHOTO
Ka6upos 1O. B., (denepanabHOTO
Pazymnas A. T. YHUBEpCUTETA
(oY), 2009,
JIEKTPOHHBIN
pecypc
JI1.4 |®wunaros C.K.,, OO0mast KpUCTATUTOXUMUS: Y YeOHUK CII6: n3narenscTBO 1
Kpusosunues C.B. CaHkr-
IleTepOyprckoro
roCyIapCTBEHHOTO
yHuBepcuteTa, 2018,
3JIEKTPOHHBIH
pecypc
6.1.2. [lonotHUTeIbHAS IUTEPATypa
ABTODBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Kommy-Bo
JI2.1 |YymnpyHos E. B. Kpucramnorpadus: nabopaTopHbIi MPaKTHKYM M.: Ousmaniut, 10
2005
JI2.2 |Kuotsko A. B., XuMus TBEpOro Tena: yuebHoe nocobue M.: Academia, 2006 5
IIpecnskos U. A.,
Tpetbsxos 1O. [I.
JI2.3 |Ypyco B. C., Epémun  [Kpucramnoxumus. Kparkuii kypc: YueOHHK Mockaa: 1
H. H. MockoBckuit
rOCYapCTBEHHBIN
YHUBEPCUTET HMEHU
M.B. JlomoHOCOBa,
2010, >meKTpOHHBIN
pecype
JI12.4 |AnucoBuu A.T. PeHTreHOCTpyKTYpHBIN aHaIN3 B IPAKTHYECKUX BOIIPOCAX MuHck: 1
MaTepHaIoBeICHUS Benopycckas Hayka,
2017, 3neKTpOHHBIN
pecype
6.1.3. MeTonn4eckue pa3padoTKkn
ABTOpBI, COCTaBUTEIHN 3arnaBue HsnarensctBo, rog | Komuu-Bo
JI3.1 |CesactesinoBa E. B., Kpucrammoxumusi: yueOHO-METOINIECKOe ocoOue Cypryt: 37
Yepnos E. b. W3narensckuil neHTp
Cypl'y, 2014
JI3.2 |KosaneB H., benas E.  [®u3nueckue METObI B XUMHH TBEPAOTO Tena: Y4eOHO- Uensouuck: FOxHO 1

A., Bukropos B. B.

METOJMYECKOE ITOCoOue

-Ypansckuit
roCyIapCTBEHHBIN
TYMaHUTapHO-
eqaroruyecKui
yHuBepcuter, 2017,
SIIEKTPOHHBII

pecypc

6.2. Ilepeyenn pecypcoB HH(pOPMAMOHHO-Te1eKOMMYHUKAIMOHHOI ceTH ""UHTepHeT"
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VYueOHble MaTepHasl IO Kypcy KpucTtaiuoxumuu http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html

92

International Union of Crystallography https://www.iucr.org/
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Crystallography Open Database http://www.crystallography.net/cod/

54

Y4eOHble MaTepHrabl
o Kpucraoxumus http://crystchem.ru/index.htm

6.3.1 Ilepeuens NporpaMMHOro odecneyeHust

6.3.1.1 |Ha1<eT npukIanHeIX mporpamMm Microsoft Office

6.3.2 IlepevyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 |«F apaHT», «KoHcynbTaHT mocy, « KoHCyabTaHT-pernon»

7. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE JUCHUTIIMHBI (MOIYJIA)

7.1

VY4eOHble ayIUTOPUHU IS IPOBEICHHS 3aHATHH JIGKLIMOHHOTO TUIIA, 3aHATHI CEMUHAPCKOTO THIA (IPAKTUYECKUX 3aHATHH),
IPYINOBBIX U HHAUBUAYAIbHBIX KOHCYIbTAIMN, TEKYLLIETO KOHTPOJIS U POMEKYTOYHOH aTTecTallui OCHAILEHbI: TUIIOBOM
y4eOHOI1 Me0Oenblo, TEXHHYECKUMH CPEeICTBaMU 00yUYeHHs, CIyKaIllMMU JUI Ipe/icTaBleHus yuyeOHol nHdopmanuy.




