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1. HEJIX OCBOEHUA JTUCHUIIIMHBI

11

Henbro u3yvenus qucuuiuinabl "Kpucramioxumus" siBiseTcst GOpMUPOBaHUE MTPECTABICHUI O IPOCTPAHCTBEHHOM
OpraHU3alliy BEeIECTB B KPUCTAJUINYECKOM COCTOSHUM, IPUMEHEHHH TEOPUU CUMMETPHUH PUMEHUTENHHO K OMHCAHHIO
CTPOEHHUS KOHEUHBIX U OECKOHEUHBIX OOBEKTOB, 3HAKOMCTBO C METOJaMH HUCCIIEOBAHUS KPUCTAJUTHNUECKOH CTPYKTYPHI
BEIIECTB, a TAKXKe IPUOOpeTeHHe HABBIKOB HHTEPIPETANH KPUCTATIOXUMUYECKONH HH(pOopMaIHH.

1.2|3amaun AMCIUIUIMHEL:
1.3(- packpbITh POJIb CHMMETPHH U TPEXMEPHOH MEPHOJANIHOCTHU MPH OMHCAHUH CTPYKTYPHI KPHCTAIUTUUECKUX BEIICCTB,;
1.4]- paccMOTpeTh OCHOBHBIE MOJIENIN OMUCAHUS CTPYKTYPBhI KPUCTAJIIOB;
1.5]- chopmHpoBaTH COBPEMEHHBIE IIPEACTABICHHUS O CTPOCHUH U MHOTOOOpa3ny KPUCTAIIMYECKUX CTPYKTYD;
1.6(- o3nakomMuTH ¢ OCHOBaMH AN PAKIIMOHHBIX METOJOB HCCIEIOBAHUS KPUCTAIUIMUECKOH CTPYKTYPHI BELIECTB;
1.7(- o3HakoMHTH ¢ pyHIAMEHTAIBHBIMU MMOHATHAMH U SBICHUSAME KPHCTAIIOXUMHHY;
1.8(- packpbITh B3aMOCBS3b KPHCTAIUIMIECKOH CTPYKTYPHI BELIECTBA C €r0 CBOHCTBaMU.
2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Huxn (pa3men) OOIT: b1.0.04
2.1|TpedoBaHus K nMpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

211

Heopranmueckas xumus

2.1.2

MNudopmaruka

2.2

JMCIMIUIMHBI M PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOM TUCHMILITHHBI (MOXYJIsI) HEOOXO0IHMO KaK
npeAlIecTBYIOLIee:

221

dusngeckue MCTOIBI UCCIICIOBAHUA

222

IIpomusBoncTBEeHHAS MTPAKTHKA, HAYTHO-HCCIIEI0BaTEIbCKas padoTa

2.2.3

IoaroroBka K mpoweaype 3aIlUThl U 3alIUTa BEITYCKHOW KBATH(QUKAIIMOHHOHN paboThI

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHbI

(MOJLYJIST)

OIIK-3.1: [IpuMeHsieT pacueTHO-TeOPeTHYECKHE MOIEJH IJIsl H3YYeHHUSsI CBOICTB BellleCTB U MPOLECCOB € UX yYacTHEM

OIIK-1.2: AHaM3upyeT pe3yJbTaThl XHMHYECKHUX IKCIIEPUMEHTOB, HA0 II0IeHMii, U3MepeHMtii, a TaK:Ke pe3yJbTaThl PacyeToB

CBONCTB BellIECTB U MaTepuaJjioB

OIIK-1.1: Ucnosb3yeT TeopeTHYeCKHEe OCHOBBI TPAAUIMOHHBIX M HOBBIX Pa3/ieJIoB XMMHH

OIIK-1.3: ®opMmyaupyeT 3aKJII04YeHUs] H BHIBOABI 10 Pe3yJIbTaTAM aHAJIN3A JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX

IKCNMIEPUMECHTAJILHBIX H PACYCTHO-TCOPETUICCKUX p360T XUMHYECKOH HaIIpaBJE€HHOCTH

B pe3yabTaTe 0CBOCHUA IUCHUIIIMHBI oﬁyqamnmﬁcsl JOJIZKEH

3.1

3HaTh:

311

(yHIaMEHTaJIbHBIC IOHATHUS, TEPMUHOJIOTHIO ¥ CUMBOJIMKY KpHCTa/UIOrpaduu U KpHUCTaJUIOXUMUM;

3.12

Ba)KHEHIINE PACUCTHO-TCOPCTUICCKUEC MOACIIN UCITIOJIb3YEMBIC B XUMHUU [JI OTIMCaAHUSA CTPYKTYPBI KPUCTAJJIOB;

3.1.3

B3aNMOCBSA3b CTPYKTYPBI U CBOMCTB BCHICCTB,

3.14

CHUCTEMATHKY KPUCTAJUIMIECKUX CTPYKTYP BaXKHEUIINX KJIACCOB MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX U OPTaHUIECKUX
COCJIMHECHUI;

3.15

OCHOBBI METOZIOB PEHTTEHOCTPYKTYPHOTO U PEHTI€HO(ha30BOr0 aHAIM30B.

3.2

YMeThb:

321

OIMMCBIBATHL CUMMETPUIO IEPUOINUICCKUX O6LGKTOB;

322

MPOBOIUTH NPOCTEHIINe KpUcTauIorpaguIecKie pacyeTsl;

3.2.3

AQHAIN3UPOBATh U HHTEPIPETUPOBATH JaHHBIC PEHTIeHO(}A30BOI0 aHAIN3A;




3.2.4|ucnons30BaTh NEPBUYHYIO KPUCTAIUIOCTPYKTYPHYIO HH(MOPMAIHIO JUIS ONIPEISNICHIS OCHOBHBIX 0COOCHHOCTEH CTpOeHHs
KPHMCTAJUIMYECKUX BELIECTB U UX CBOMCTB.

4. CTPYKTYPA U COJAEPKAHUE TUCIUIIJIMHBI (MOAYJIS)

Marpuiibl COOCTBEHHBIX U HECOOCTBEHHBIX
npeoOpa3oBaHUil CHMMETPHH B
TPEXMEPHOM

npoctpancTse. Kateropuu cuMMmeTpum.
Toueunsle rpynmsl. TpaHcnanuoHHas
CUMMETpHS.

Kpucranmueckas perieTka u ee 0a3ucHbIe
BEKTOPHI, MapaMeTPhl AJIEMEHTapHON
sTUEHKU. 3aKPBIThIE 3JIEMEHTHl CHMMETPHU.
CHHIOHHH, TOJO03IPUIECKHUE TPYIIIBI U
pemerku bpage. [IpumutuBHbIE U
LIEHTPUPOBAHHbIE PELIETKH.
Kpucranorpapuueckne TouedHsle
rpynmsl. 'paduku rpymm. OTKpBITEIE
KPUCTAIIOTpahMUECKUE IIEMEHTHI
CHMMETpHH, X 0003HaueHus o ['epmany-
Moreny.

B3aumoneiicTBre 371eMEHTOB CUMMETPHH.
TIpuHIMT BBIBOIA IPOCTPAHCTBEHHBIX
rpymi, UX cuMBoJIbI 110 ['epmany-Moreny,
CBSI3b C

KpHCTAUIOTpagUIECKUM KIIacCOM.
Cucremsl

SKBUBAJICHTHBIX TO3UINH (OpOUTHI)
MPOCTPAHCTBEHHBIX IPYII, OOIIHE U
YaCTHBIE TTOJIOKEHHS,

UX KpaTHOCTb. I'paduku u opOUTEI
MPOCTPAHCTBEHHBIX IPYIIIIL.
MHuTepHanmoHanbHble TAOIUIBI U
coJiepIKaliascs B HUX HHPOpMaIHs o
MPOCTPAHCTBEHHBIX IPYIIax.

/JTex/

Kon HanmeHoBaHue pa3aenos u TeMm /Buja | Cemectp /| Hacos | Komneren- | JIutepatypa IIpnmevanune
| 3aHATHS 3aHATHA/ Kvnc 107071
Paznen 1. Benenne. Ilpeamer
KPHUCTAJIOXMMHHU.

1.1 Brenenune. Kpucrammoxumus kak 4acTb 5 1 OIIK-1.1 [JI1.1JI11.2J11.3
XUMHH. OIIK-1.2 |JI1.4J12.1 J12.2
[Ipenmer u 3a1auy KPUCTAIIIOXUMHH. J12.3 J12.4713.1
Kpucramiueckas CTpyKTypa v ClIOCOOBI JI3.2
€€ MOJICIUPOBaHHUS. 01323354
ba3bl CTPYKTYpHBIX JaHHBIX.

/J1ex/

1.2 Hcropus pa3BUTHS KPUCTATTIOXUMHH. 5 2 OIIK-1.1 [JI1.1J11.2J11.3
Croco6bl MOJIETUPOBAHUS OIIK-1.2 |JI1.4J12.1 J12.2
KPUCTAJUTMYECKUX CTPYKTYp. bazsr JI2.3 J12.4J13.1
CTPYKTYpPHBIX JaHHBIX. /Cp/ J13.2

31323354
Pa3znen 2. Onucanue cuMMeTpUU
KPHUCTAJINYECKHX CTPYKTYP

2.1 Omnepanuu U 3JeMEHTHl CHMMETPUH. 5 7 OIIK-1.1 [JI1.1JI1.2J11.3
BsaumoneiictBue onepanuii. ['pymnna OIlK-1.2 |[J11.4J12.1 JI2.2
orepanuii CHMMETPHH, TOPSIO0K TPYIIIbI, OIlK-1.3 |[JI2.3 JI2.4J13.1
noarpynmna. ['eomerpuueckue o0passl B J13.2
cucremax lllengnuca u 'epmana-MoreHa. 21322334




2.2

Omnepanuu ¥ 51eMeHTsl cumMmerpuu. ['pynna
ornepanuii CHMMETPHH, OPSAOK TPYIIIH,
noArpymnna. BzaumoseiicTBue 351eMEHTOB
CUMMETpHH, TpaduKy rpynir. MaTpuist
COOCTBEHHBIX M HECOOCTBEHHBIX
peoOpa3oBaHUi CHMMETPUH B TPEXMEPHOM
npocrpaHcTBe. ToYeyHbIe IPYIIIBI
TeOMEeTPHYECKUX QUTYP ¥ MOJIEKYJL.
Crepeorpaduueckue MpoeKIMH TOYSYHBIX
rpynn Kpucranindeckas permerka u ee
0a3uCHBIE BEKTOPHI, TapaMeTphl
3JIEMEHTAPHOM STYEHKH. 3aKPBITHIE YIEMEHTHI
cuMmMmeTpuu. CHHIOHMU, TOJIO3APUIECKHE
rpynmsl ¥ pemretku bpase
Kpucranorpaduueckue ToUeUHbIE TPYIIIBL.
OTKPHITHIE JIEMEHTHl CHMMETPHH.
TpaHCHsAMOHHAS CHMMETPHSL.
Kpucrannmdeckas perieTka U ee 0a3ucHbIe
BEKTOPBI, ITapaMeTpPhI DJIEeMEHTapHO
sueiixy. [IpuHnun BeiBosIa
MIPOCTPAHCTBEHHBIX TPYIII, UX CHMBOJIBI 10
I'epmany-Moreny, cBs3b ¢
KpHcTauorpaduaeckuM kiraccoM. CHCTeMBI
SKBUBAJICHTHBIX TO3UIHH (OpOHUTHI)
MIPOCTPAHCTBEHHBIX IPYII, OOIIHE 1
YaCTHBIE MOJIOXKEHUS, UX KPAaTHOCTb.
I'paduiku U OpOUTHI TPOCTPAHCTBEHHBIX
rpym. /IIp/

10

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

J1.1J11.2
JI1.3 J11.4J12.1
J2.2712.3
J12.4]713.1 JI3.2
010323354

2.3

OTKpBITBIE U 3aKPHITHIE DJIEMEHTHI
cUMMeTpun. B3anMonelicTBue 371eMEHTOB
Mexay co0oil. TouHas u MpOCTpaHCTBEHHAS
TPYIITBI CAMMETPUH, UX TPAQUKH.
CHUHTOHHH, TOJIO3IPAYECKHE TPYIIIIEI 1
pewetkun Bpase. 3aBUCHMOCTH CBOICTB
KpPHUCTAIUIOB OT UX CTPYKTYpHI. [IprHIIIBI
Kropu u Heilimana /Cp/

OIIK-1.1

J1.1J11.2
JI1.3 J11.4J12.1
J2.2712.3
J12.4J13.1 J13.2
01023354

Paznen 3. OcHoBBI
PEHTreHOCTPYKTYPHOI'0 aHAJIN3A

3.1

Judpaxiuus peHTTeHOBCKHUX JTyuei.
VYpasuenus Jlays. Ypasuenue bpoarra -
Bynbda. MeXIIIOCKOCTHBIE PACCTOSHUSL.
VHTeHcuBHOCTD JU(PAKIIUOHHOTO JIyya.
CrpykrypHas amniuryna. Popmyna
3JIEKTPOHHOM IJIOTHOCTH. TemsoBsle
(TemneparypHbIe) TapaMeTpbl aTOMOB.
YTo4yHEHHE KPUCTAIIIMYECKOIH CTPYKTYPBI.
IIpeun3noHHbINA pEHTTEHOCTPYKTYPHBII
aHanu3. DJIEKTPOHHBIE TapaMETPbI aTOMOB.
CpaBHeHHe TH(PPAKIMOHHBIX METOIOB
HU3Y4YEHHUS] KPUCTAIUTMYECKON CTPYKTYphI
(peHTreHorpadus, HelTpoHorpadus,
ANEeKTpOHOTpadus).

Pentrenoda3oBblii aHamU3.

OCHOBHBIE 3Tallbl ICTOPUU U MIEPCTIEKTUBHI
Pa3BUTHUS PEHTTCHOCTPYKTYPHOTO aHAIIN3a.
/JTex/

OIIK-1.1

J1.1J11.2
JI1.3 J11.4J12.1
J2.2712.3
J12.4J13.1 J13.2
0103023354




3.2 3aBUCHMOCTb YUCIIa U3MEPUMBIX pPE(PIEKCOB OIIK-1.1 J1.1J11.2
ot qutuHbI BoJHBL. Cesi3b uHaekcos hkl ¢ JI1.3 J11.4J12.1
MEXKIUIOCKOCTHBIMH PACCTOSTHUAMH IS J2.2712.3
KPHCTAIIOB OPTOPOMOUYUECKOH, J12.4J13.1 J13.2
TeTparoHaabHON U KyOU4eCKON CUHTOHUH. 010323354
WNuannupoBanne 1udpakrorpamMmM.

OTHOCHTENbHBIE HHTEHCUBHOCTH
pedrexcos. CucremMaTuuecKue moracaHus
pedekcoB npu HAJTMYKUU LEHTPUPOBAHHBIX
PELIETOK M OTKPBITHIX DJIEMEHTOB
cumMeTpuu. VIHTerpabHble HHTEHCUBHOCTH
pedaexcoB 1 KOMIUIEKCHBIE CTPYKTYPHBIE
ammuryast Fhkl.  Tlocrpoenue
TEOpeTHYEeCKON peHTreHorpaMMeL. /TIp/

3.3 JudpakiiOHHbIC METO/IbI H3yUCHHS OIlK-1.1 JI.1J11.2
KPUCTAJUIMYECKOMN CTPYKTYPBI, HX JI1.3 J11.4J12.1
BO3MOXHOCTH M OTPAHUYEHHUS. JI2.2J12.3
Pentrenogasoselii anamu3 (POA) u J12.4J13.1 J13.2
PEHTT€HOCTPYKTYPHBIH aHAIN3 01023354
MoHokpuctamioB (PCA). ITpunuun padboTst
PEHTTEHOBCKOTO TU(pPAKTOMETpa.

Wumunuposanue peHtreHorpamm. /Cp/
Pa3znen 4. O0mas KpUCTAIOXUMUS

4.1 Buasl XUMHUECKUX CBSI3€H B KpHCTAILIAX. OIlK-1.1 JI.1J11.2
XapakTepHble 0COOCHHOCTH KPUCTAJLIOB C JI1.3 J11.4J12.1
METATMYECKAIMH, HOHHBIMH, BaH-/Iep- J12.2J12.3
BaaJIbCOBBIMU M KOBAJICHTHBIMU J12.4J13.1 J13.2
B3anMozeiicTBusiMu. OCTpOBHBIE, 213233524
LEMOYeYHbIe, CIIOUCTHIE U KapKacHbIE
MOTHBBI B KpHCTaJLIAX.

Kpucrannoxumuieckue pajnychl.
KoopanHannoHHbIe YUcTa U
KOOPJIMHALIMOHHBIE O3 IPpbl. OCHOBHBIE
CTPYKTYPHBIE THITBL.

OnucaHue CTPYKTyp B TEPMHUHAX
IUIOTHEHIMX mapoBeix ynakoBok (ITLIY) u
IUIOTHEHIINX mapoBbIx Kinanok (ITIIK).
KpucramnoxumMudeckue sBICHHUS:
U30CTPYKTYPHOCTb, H30MOP(H3M,
nonuMopusm. /Jlex/

4.2 Yucio GopMyIbHBIX SIUHHUI] B TYCHKE U OIIK-1.1 JIT.1 JI1.2
PEHTI€HOBCKas INIOTHOCT. Onucanue JI1.3 J11.4J12.1
CTPYKTYp B TEpMUHAX TUIOTHEHIIINX J12.2J12.3
mapoBbIx ynakoBok (ITIY) u miotHeHmux J12.4J13.1 J13.2
mapoBsix kiragok (ITHIK). 213253 24
KoopaunannonHssle uncna,

KOOPJMHALMOHHBIE TIOJMAAPHI U ITYCTOTHI B
TITY u ITHIK. Cnodinocts [TITY.
OcHoBHbIC CTPYKTYpHBIC THIBL  /TIp/

4.3 Bunbl xummdeckux cBsizell B KpucTamiax. OIlK-1.1 JI1.1JI11.2
XapaxTepHble 0COOCHHOCTH KPUCTAILIOB C JI1.3 J11.4J12.1
METaJUIMYE€CKUMU, HOHHBIMHU, BaH-JEp- J2.2J12.3
BaaJbCOBBIMH U KOBAJIEHTHBIMU J12.4J13.1 J13.2
B3anMopeiicTBusiMu. OCTpOBHBIE, D1 52 53 D4

ILIeTIOYEYHbIE, CTIOUCTHIE H KapKacHbIE
MOTHBBI B KpUCTaJLIAX.
Kpucrannoxumudeckue paanycsl.
Koopaunannonssle uncna u
KOOPAMHALMOHHBIE MOIMIAPLL. OCHOBHEIE
CTPYKTYPHBIE THITBL

Omnucanue CTpYKTyp B TEpMHUHAX
IUIOTHEHIINX mapoBsIX ynakoBok (ITIIY) u
IUIOTHEHIINX mapoBbIX Kinanok (ITIHIK).
Kpucrannoxumudeckue siBierust. /Cp/




Paznen 5. Onucanue u cMHCTEMAaTHKA
KPHCTAJJIMYECKHX CTPYKTYP

5.1 CTpYKTYpBI IPOCTHIX BEIIECTB METAJIIOB U 10 OIlK-3.1 JI.1J11.2
HEMETAIIIOB. OIlIK-1.1 |JI1.3 JI1.4J12.1
Kpucramimyeckue CTpyKTypbl OWHAPHBIX OIlK-1.2 J12.2J12.3
COEIUHEHUH. OIIK-1.3 [J12.4J13.1 J13.2
[IpuHIUITEI TOCTPOCHUS TPOHHBIX 213233 524
COEIMHEHHI.

CTpyKTYpHBII THIT IEPOBCKHUTA.
CtpyKTypHBIH TUN nrHENU. HopManbHbIe
1 oOpareHHsle mmuHean. OCHOBHbIE
0COOEHHOCTU CTPOEHUS CUIUKATOB.
Kiraccnuxanust CTpyKTYp CHIIMKATOB.
Kpucrammueckue CTpyKkTypbl
KOOPJMHALMOHHBIX COEANHEHHH.
O01mas xapakTepUCTHKA MOJICKYISIPHBIX
KPHCTAJLIOB.

I'eTepoMoneKyIspHbIe KPHUCTAIUIBL.
Kpucramnoruaparsl. Knarpatsl.
Monekymnsipasie KOMIUTEKCH. Jlanpanii u
6mpxHul nopsnok. Kpucramist u
KBa3UKPUCTAILIBL.

CTpoeHHe )XKUAKUX KPUCTAIIIOB.

/JTex/

5.2 PaccMmoTpeH#e CTpyKTYp MPOCTHIX CTPYKTYP 10 OIlK-1.1 JI.1J11.2
METaJUIOB U HEMETAJUIOB, OMHAPHBIX U JI1.3 J11.4J12.1
TpOiHBIX coenuHenuit. /TIp/ J12.2J12.3

J12.4J713.1 J13.2
21323354

5.3 CTpYKTYpBI IPOCTHIX BEIIECTB METAIOB U 2 OIlK-1.1 JI.1J11.2
HEMETaJIOB. JI1.3 J11.4J12.1
Kpucramminueckue CTpyKTypbl OMHAPHBIX U J12.2J12.3
TPOWHBIX COCIMHEHUH. J12.4J13.1 J13.2
Kpucrannuueckue cTpyKTypsl 013523354
KOOPJMHALMOHHBIX COEANHEHUH,

KPHUCTaJJIOTHAPATOB, KJIaTpaToB. JanpHuii u
OmxHMA opsaok. Kpucramisr n
KBa3HKPHCTAILIBI.
CrpoeHHe KUIKUX KPHCTAIUIOB.
/Cp/
54 /KoHtp.pabd./ 2 OIIK-1.1 KonrponbHas paboTa
55 /3auét/ 30 OIIK-3.1 J1.1J11.2 3auer
OIIK-1.1 |JI1.3 JI11.4J12.1
OIlK-1.2 J2.2712.3
OIIK-1.3 [J12.4J13.1 JI3.2

S. OHEHOYHBIE CPEJICTBA

5.1. OueHouyHble MaTePHAJIBI /ISl TEKYIIEr0 KOHTPOJISI U POMEKYTOYHOMH aTTecTaluu

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM

5.2. OueHo4ynble MaTepHAaJIbl 1JIs1 AUATHOCTUYECKOT0 TeCTHUPOBAHUS

HpeJlCTaBJ'ICHBI OTACJIbHBIM JOKYMEHTOM

6. YYAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHWE JUCIHUIIIMHBI (MOAY JIA)

6.1. Pexomenayemasi 1utepatypa

6.1.1. OcHoBHasI IUTEpPATypa




ABTOpBL, COCTaBUTENIH 3arnaBue W3zparensctBo, roa | Komuu-Bo
JI1.1 |ITapt> D. HexoTopsie riaBbl cTpyKTypHOI HEOpPraHMYECKON XUMUHI M.: Mup, 1993 10
JI1.2 |EropoB-Tucmenko 0. |Kpucramnorpadus u KpuCTAIUIOXUMHUS: y4eOHUK /Ui cTyaeHToB|M.: KHnkHBIH 10M 9
K. BBICIIUX Y4€OHBIX 3aBEJCHUM, 00y4aromuxcs 1o "VHuBepcurer",
cneransHocTH "T'eoorus” 2005
JI1.3 |KympustaoB M. @., CoBpeMeHHbIE METOIbI CTPYKTYPHOTO aHaJIN3a BEIIECTB: PoctoB-na-/lony: 1
Pynckas A. T, y4eOHHK WznarenscTBO
Koganora H. B., OxHoroO
Ka6upos 1O. B., (henepanbHOTrO
Pazymnas A. T. YHUBEpCUTETA
(fOdY), 2009,
DNeKTPOHHBINA
pecype
JI1.4 |®unaros C.K., OO0u1as KpUCTALIOXUMUS: Y 4eOHUK CII6: €? 1
Kpusosuues C.B. 3narenbeTBO CaHKT-
IerepOyprcxoro
roCyIapCTBEHHOTO
yHuBepcurera, 2018,
DNeKTPOHHBINA
pecypce
6.1.2. JlononHuTeIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.1 |YynpyHos E. B. Kpucramnorpadus: 1a60paTopHbIi IpaKTUKyM M.: ®usmarnur, 10
2005
JI2.2 [KnotbKO A. B, XuMus TBEpAOro Tena: yueOHoe nocodue M.: Academia, 2006 5
IIpecnsixos U. A.,
Tpetssikos 1O. [I.
J12.3 |Ypycos B. C., Epémun |Kpucramnoxumus. KpaTtkuii kype: YueOHHK Mockaa: 1
H. H. MockoBckui
roCyJapCTBEHHBIN
YHUBEPCHUTET NMEHH
M.B. JlomoHOCOBa,
2010, DneKTpOHHBIH
pecype
JI2.4 |Anucosuu A. T PentreHocTpyKTypHBIN aHA/IN3 B MPAKTHUECKHUX BOIIPOCAX MuHCK: 1
MarepuaIoBeIeHUs Benopycckas Hayka,
2017, DneKkTpoHHbIH
pecypce
6.1.3. MeTroaguueckne pa3paboTKu
ABTOPBI, COCTABHTEIH 3arnaBue UznarenscTBo, rox | Kommd-Bo
JI3.1 |CeBactrsiHoBa E. B., Kpucrannoxumusi: yaeOGHO-METOIMUECKOE ITOCOOHe Cypryrt: 37
Yepuos E. b. W3 parenpckni
uentp Cypl'V, 2014
JI3.2 |Kosanes €. H., Benas |®usuueckre METOIBI B XMMUH TBEPIOTO Tesa: Y4ueOHo- Yensounck: FOxHO 1

E. A., Bukropos B. B.

MCTOIUYCCKOEC rmocoove

-Ypanbckuii
roCyJapCTBEHHbII
ryMaHUTapHO-
MeAarorn4ecKuit
yauBepcurert, 2017,
DNEeKTPOHHBIN

pecypce

6.2. Ilepeuens pecypcoB HHGOPMATHOHHO-TeJIeKOMMYHUKAIIHOHHOM ceTH ""UHTepHeT"

€]

VueGHble MaTepHalisl 1Mo Kypey kpucrautoxumun http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html

92

International Union of Crystallography https://www.iucr.org/




23

Crystallography Open Database http://www.crystallography.net/cod/

D4

Y4eOHble MaTepHAaIIbI
no kpucrautoxumuu http://crystchem.ru/index.htm

6.3.1 IlepeyeHs MPOrpaMMHOrO o0ecredeHnst

6.3.1.1|HaI<eT npukiaaHex nporpamm Microsoft Office

6.3.2 Ilepeyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | «["apanT», «KOHCYNBTaHT IUIIOCY, «KOHCYIBTaHT-PETHOH»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIHUIIJIMHBI (MOY JIST)

7.1

Y4eOHble ayAUTOPUH JJIsl IPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA, 3aHATHH CEMHHAPCKOTO THIA (IPAKTHUECKUX 3aHATHH),
TPYIIOBBIX U UHUBUAYATBHBIX KOHCYJIBTALUMA, TEKYIIEr0 KOHTPOJIS M IIPOMEIKYTOUHOMN aTTECTAIIMU OCHAIICHBI: THUIIOBOM
yueOHOI MeOeNblo, TEXHUIECKUMH CPEIICTBAMU O0YUCHHUSI, CITYKAIUMHU JJIs IPEJICTaBIeHNs y4eOHOH nHpOpMaLnu.




