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1. HEJIX OCBOEHUSA JUCIUIIINHBI

11

Henbto uzyuenus aucuumunel "Kpucramoxumus" ssisercs GopMUpoBaHUE NPEACTABICHUI O IPOCTPAHCTBEHHOU
OpraHM3alluy BELECTB B KPUCTAJUINUECKOM COCTOSIHUM, IPUMEHEHUU TEOPUU CUMMETPHHU IPUMEHUTENIBHO K OIIMCAHUI0
CTPOEHHUS KOHEUHBIX U OECKOHEUHBIX 0OBEKTOB, 3HAKOMCTBO ¢ METOAAMH HCCIICA0BAHMS KPUCTAIIIMIECKON CTPYKTYPBI
BEILIECTB, a TAKKe MPHOOPETEHNE HAaBBIKOB HHTEPITPETALNH KPHUCTAIUIOXUMHUECKOH HHDOPMAIHH.

1.2

3agaun TUCTIMILINHBIL:

13

- PacKpBITh POJIb CHMMETPHH M TPEXMEPHOM NEPUOAUYHOCTH IIPH ONUCAHUU CTPYKTYPbI KPUCTAIMYECKHUX BELLECTB;

14

- PacCMOTPETh OCHOBHBIE MOJIEIIH ONUCAHUS CTPYKTYPbI KPHCTAILIOB;

15

- copMHUPOBaTH COBPEMEHHBIE PEICTABIEHHS O CTPOSHHU U MHOT000Pa3HUH KPUCTAININIECKUX CTPYKTYD;

1.6

- O3HAKOMHTH C OCHOBaMH TU(PPAKINOHHBIX METOJIOB HCCIIEIOBAHHS KPHCTAJUIMYECKOH CTPYKTYPHI BEILIECTB;

1.7

- O3HAKOMHUTH C (I)yH,I[aMeHTaHLHBIMI/I TIOHATUAMHU U ABJICHUAMHN KPUCTAJUIOXUMHUHU,

1.8

- PACKpBITh B3aUMOCBS3b KPUCTAJUINYECKOM CTPYKTYPbI BEIIECTBA C €r0 CBOHCTBAMHU.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huxn (pasnen) OOIT: | F1.0.04

2.1

TpeGoBaHus K IpeIBAPHTEILHOI NOATOTOBKE 00y4alomerocsi:

211

HeOpFaHI/I‘{eCKaﬂ XUMUA

2.1.2

Nudopmaruxa

2.1.3

MonekysipHast GU3UKa U TEPMOJUHAMUKA

2.2

JMCHMIUIMHBI M TPAKTHKH, /151 KOTOPBIX 0CBOEHHE TAHHOW TMCIHUILTUHBI (MOYJ151) HEOOX0AUMO KaK
npeJlIecTBYOLIee:

2.2.1]

duznueckue MECTO/AbI UCCIICAOBAHUA

2.2.2

HpOI/ISBOI[CTBeHHaSI IMpaKkTUKa, HAy4YHO-HUCCIICA0BATCIbCKas1 pa60Ta

2.2.3

HOZ[FOTOBKa K Ipoueaype 3alllMThl U 3a1iuTa BLIHyCKHOfI KBaJ'IPI(i)HKaLIPIOHHOﬁ pa6OTI)I

3. KOMIIETEHIIMM OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIBbTATE OCBOEHMUS JUCHUILINHDbI

(MOJYJIST)

OIIK-3.1: HpI([MeHSIeT PACYCTHO-TCOPECTHICCKHE MOACIH IJIAA U3YUECHUSA CBOICTB BEIIECTB U IIPOLECCOB € UX YHYACTHEM

OIIK-1.2

I AHaIM3UpYeT pe3y/IbTaThl XHMHYECKHX IKCIIEPUMEHTOB, Ha0J/II0leHI i, H3MEPeH Ui, a TaKKe Pe3yJabTaThl pacyeToB

CBOMCTB BelIeCTB U MaTepuajioB

OIIK-1.1: I/Icnonb3yeT TEOPETHICCKHE OCHOBBI TPAAUIIHOHHBIX U HOBBIX Pa3i€;i0B XUMHUHA

OIIK-1.3: ®opmyMpyeT 3aKJII04eHHsI H BHIBOABI N0 Pe3yJIbTaTaM aHAJIH3a JIUTePATYPHBIX JAHHBIX, COOCTBEHHBIX
JIKCNEPUMEHTAJILHBIX U PACYETHO-TEOPETHYECKHX PA0OT XUMHYECKOH HATIPABJIEHHOCTH

B pesyabTaTe 0cBOCHUS JUCHUIIHHBI 0040 LIHIiCSI 10/I7KeH

3.1

3HaTh:

3.1.1

(l)yHZ[aMeHTaJILHLIe NOHATUA, TCPMUHOJIOTHUIO U CUMBOJIUKY KpI/ICTaJIHOI‘pa(I)I/II/I 1 KPUCTAJIIIOXUMHUU

3.1.2

Ba)kHEHIINE PacY€THO-TCOPETUUCCKUEC MOACITIN UCIIOJIB3YEMbBIC B XUMUU U1 OMTUCAHUA CTPYKTYPbI KPHUCTAJLJIOB;

3.1.3

B3aNMOCBA3b CTPYKTYPBI U CBOMWCTB BCIIECCTB,

3.1.4

CHUCTEMATUKY KPUCTAJITIMICCKUX CTPYKTYP Ba)KHEHIIINX KJIACCOB TMPOCTBIX U CJIOKHBIX HCOPIraHNYCCKHUX U OPTAaHUICCKUX
COCIMHEHUIA;

3.1.5

OCHOBBI METOAOB PCHTICHOCTPYKTYPHOI'O U peHTI‘eHO(l)aSOBOFO AHAJIM30B.

3.2

YMmeTh:

3.2.1

OIMUCBIBATH CUMMETPUIO NEPHUOJUICCKUX 06T)GKTOB;

3.2.2

MPOBOJUTH MIPOCTEHIINE KpUCTALIOrpadUIeCKUE PacueThl;

3.2.3

AHAIM3UPOBATh M HHTEPIPETUPOBATH JaHHBIC PEHTI€HO(DA30BOT0 AHAIN3A;

3.24

UCIIOJIb30BATh MEPBHYHYIO KPUCTAILIOCTPYKTYPHYIO HH)OPMAIIHIO JUIs OTIPEIEICHHISI OCHOBHBIX OCOOCHHOCTEH CTPOSHUS
KPHCTAUTMYECKHUX BEIIECTB U UX CBOMCTB.

3.3

Biaanern:

3.3.1

HaBbIKaMH MCIIOJIb30BAHUS IOJTYYCHHBIX 3HAHHU 1 yMCHI/Iﬁ JUIST HHTEPIIPETANU CTPYKTYPBI U IIPOTrHO3a CBOWCTB
MaTepUaJioB;

3.3.2

COBPEMEHHBIMH KOMITBIOTEPHBIMU TEXHOJIOTUAMUA, IPUMCHACMBIMU ITPU MMOJTYYECHUU U 06pa60TI<e pE3yJIbTaTOB HAYUYHBIX
OKCIICPUMCHTOB

4. CTPYKTYPA U COOAEP KAHUE JUCHUIITMHBI (MOAYJIS)

Kon HaumenoBanue paszuenos u tem /Bux | Cemectp /| Yacos | Kommeren- | Jlureparypa IIpumeyanue
3aHATHA 3aHATus/ Kype 117071
Pa3znen 1. Beenenne. Ilpeamer
KPUCTAJNIOXUMHUH.
11 Beenenue. Kpucramioxumus Kak 4acTh 5 1 OIIK-1.1 J1.2
XUMHU. JI1.4J12.3J13.1




IIpeaMeT u 3a1a49u KPUCTAUIOXMMHH.
Kpucrammigyeckas CTpyKTypa U CII0CO0bI
€€ MOJICIIUPOBAHUSL.

Ba3sbl CTPYKTYpHBIX IAHHBIX.

/Jlex/

0105233 54

1.2

Hcropus pa3BUTHS KPUCTAITIOXUMUH.
CriocoObl MOJICITUPOBAHUS
KPHUCTAUTMYECKUX CTPYKTYp. bassl
CTPYKTYPHBIX IaHHbIX. /Cp/

OIlK-1.1

JI1.2 J11.4J12.1
J12.3
013233 54

Paznen 2. Onucanue CHMMETPUH
KPHCTAVIMYECKUX CTPYKTYP

21

Omnepanyu 1 3IeMEHTbl CHMMETPHH.
Bzaumoneiicteue onepanuii. ['pynma
orepanyii CHMMETPHUH, TTOPSIIOK TPYIIIEL,
noarpymnna. 'eomerpudeckue o6passl B
cucremax llendmuca u
I'epmana-Morena. Matpuubt
COOCTBEHHBIX U HECOOCTBEHHBIX
npeoOpa3oBaHUil CHMMETPHH B
TpEeXMEpHOM

npocTtpaHcTse. KaTeropuu cumMMeTpun.
Toueunsie rpynmbl. TpaHCIAIIMOHHAS
CHMMETPHSI.

Kpucranmimyeckas perieTka u ee
6a3uCHbIE BEKTOPBL, IapaMeTphl
3JIEMEHTapHOH siueiku. 3aKphIThIE
9JIeMeHTHl cuMMeTpur. CHHTOHUH,
TOJIOdAPUYECKHE TPYIIIBI U PEIIETKU
Bpage. [IpumuTiBHBIE H
LEHTPUPOBAHHBIE PEILCTKU.
Kpucranorpadguieckrne TodeqHbIe
rpynnsl. ['paduku rpynn. OTKpbITEIE
KpucTauiorpadu4eckue 31eMeHThl
CHMMETpPHUH, HX 0003HAYECHUS 10
T'epmany- Moreny.

B3anmopeiicTBIE HJIeMEHTOB CHMMETPHH.
IIpuHuMn BbIBOJIA TPOCTPAHCTBEHHBIX
rpyIiIl, uX CUMBOJIBI 11O
T'epmany-Moreny, cBs3b €
KPUCTAIUIOTpaIECKUM KJIACCOM.
Cucrembl

SKBUBAJICHTHBIX NMO3UIUN (OPOUTHI)
HPOCTPAHCTBEHHBIX I'PYIII, 00IIUE U
YaCTHBIC ITOJIOKCHUA,

uX KpatHoCTh. ['paduku 1 opOHTHI
MPOCTPaHCTBEHHBIX TPYIIIL.
HHTepHannoHaIbHbIE TAOIULBI H
coZieprKalascs B HUX uHdopMaus o
MIPOCTPAHCTBEHHBIX IPYIINaXx.

/JTex/

OIIK-3.1
OIlK-1.1

JI1.2 J11.4712.1
J12.3J13.1
0105233 54

2.2

Omneparyu 1 3JIeMEHTbl CUMMETPHU.
["pyrmima onepanuii CHMMETPHH, TOPSIIOK
rpymIsl, moarpymnmna. Baaumoseiicreue
IIEMEHTOB CUMMETPUH, TPadHKH TPYIIIL
[MaTpuiibl COOCTBEHHBIX 1 HECOOCTBEHHBIX
peo0pa3oBaHUii CHMMETPHH B
TpeXMepHOM NpocTpaHcTBe. ToueyHsle
pYIITBI TEOMETPUUECKUX QUTYD U
Mostekys. Ctepeorpaduueckre NpOeKIuH
ToueyHbIX rpynn Kpucrammnueckas
pemeTka u ee 6a3uCHbBIE BEKTOPHI,
[apaMeTpsl 3JIEMEHTAPHON STUSHKH.
3aKpBITHIC AIIEMEHTHI CHMMETPHH.
(CHHTOHHH, TOJIO3IPUYECKUE IPYTIIBI K
pemrerku Bpase Kpucranorpaduueckue
ToyeyHbIe rpyibl. OTKPBITHIE YIEMEHTHI
cUMMeTpUH. TpaHCIALMOHHAS CUMMETPHSL.
[Kpucrammiueckas perierka u ee 6a3ucHble
BEKTOPBI, TApaMETPhI 3JIEMEHTAPHON
sraeiiky. [IpuHIMn BeIBOgA

[IPOCTPAHCTBCHHBIX I'PYIIIL, UX CUMBOIJIBI I10

10

OIIK-3.1
OIIK-1.1
OIIK-1.2

JI1.2 J11.4J12.1
J12.3J13.1
01223334




I'epmany-Moreny, cBs3b €
KpHUCTaIIOrpagUuecKuM KIacCOM.
CucTeMbl SKBUBAJIEHTHBIX MO3UIMH
(opOUTHI) MPOCTPAHCTBEHHBIX TPYIII,
o0Iue ¥ YacTHBIE TTOJ0XKEHHS, HX
kpatHOCTb. ['paduku u opOUTHI
MIPOCTPaHCTBEHHBIX rpymit. /T1p/

2.3

OTKpBITHIE ¥ 3aKPBITHIC JJICMCHTHI
cUMMeTpHH. B3aumopeiicTBre 31eMeHTOB
Mexay coboi. Tounas u
HPOCTPAHCTBEHHAS IPYIIITBI CHMMETPHUH, HX
rpaduky. CHHIOHNH, TOJ03PHYECKUe
IPyNIIB U perreTku bpase. 3aBuCHMOCTB
CBOWCTB KPHCTAJUIOB OT UX CTPYKTYPBI.
IMpunnuns! Kropu u Heiimana /Cp/

10

OIIK-3.1
OIIK-1.1
OIIK-1.2

JI1.2J11.4J12.1
J12.3J13.1
013233 54

Pa3nen 3. OcHoBBI
PEHTreHOCTPYKTYPHOI0 aHAJIN3A

31

Hudpakiys peHTTeHOBCKUX JTydeH.
Vpasuenns Jlays. YpaBuenune bpoarra -
Bynbda. MeXIIocKOCTHBIE pacCTOSHUSL.
HHTeHcuBHOCTS AUGPAKIIMOHHOTO JIyda.
CrpyxkrypHas amiumtyna. Gopmya
JIEKTPOHHOM IIIOTHOCTH. TeroBble
(TemmeparypHbIe) TapaMeTphl aTOMOB.
YTOouHEHNE KPUCTATIIMYECKOH CTPYKTYPHI.
[Ipenu3nOHHBIH pEHTTEHOCTPYKTY PHBIH
aHau3. DJIEKTPOHHBIE TapaMeTPhI aTOMOB.
CpaBHeHHUEe TU(PPAKIIUOHHBIX METOI0B
M3yYeHHS KPUCTAIUINYECKOH CTPYKTYPBI
(pentrenorpadusi, HelTpoHorpadus,
aNIeKTpoHOTpadus).

PentreHoda3oBblil aHamM3.

OCHOBHBIE 3TaIbl UCTOPUH U NIEPCIIEKTHBEI
Pa3BUTHA PEHTI€HOCTPYKTYPHOTO aHAJIU3A.
/JTex/

OIIK-3.1
OIIK-1.1

JI1.2 J11.3J12.1
J12.2J12.4J13.2
3013233 B4

3.2

3aBUCHMOCTD UHCIIa U3MEPUMBIX
pedIiekcoB OT JUIMHBI BOJIHBL CBSI3b
nHaekcoB hkl ¢ MEXIITOCKOCTHBEIMU
PACCTOSIHUSIMH ISl KPHCTAJUIOB
OPTOPOMOHYECKOH, TeTparoHaJIbHON U
KyOuueckoi cunronuit. M”uaumuposanue
T(PaKTOrpaMm.

OTHOCHUTENEHBIE HHTEHCUBHOCTH
peduiexcoB. CucremMaTHUeCKUE OTacaHust
pediekcoB py HATMYXH HEHTPUPOBAHHBIX
PELIeTOK M OTKPHITHIX JIEMEHTOB
cuMMeTpuu. MHTerpansHbie
WHTEHCUBHOCTHU PEQIICKCOB U
KOMILTEKCHBIE CTPYKTYPHBIE AMILTHTYIbI
Fhkl. Tlocrpoenue TeopeTnueckoit
penTreHorpammsl. /I1p/

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

JI1.2 J11.3J12.1
J12.4]13.2
013233 D4

3.3

JubpakMOHHBIE METObI U3Y4YEHUS
KPHUCTAJIIMYECKOH CTPYKTYPBI, X
BO3MOKHOCTHU U OTPaHUYCHHS.
Pentrenodasosslit ananus (POA) u
PEHTI€HOCTPYKTYPHBIN aHaIN3
MoHokpucTaioB (PCA). [Tpuxuun paboTsl
PEHTT€HOBCKOTO JH(PAKTOMETPA.
Wunmmposanue pertreHorpamm. /Cp/

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

JI1.2 J11.3J12.1
J12.2 J12.4J13.2
01923334

Paznen 4. O0mas KpUCTANIOXUMUS

41

Buapl XuMuyeckux cBsi3eil B KpUCTaIax.
XapakTepHble 0COOEHHOCTH KPHCTAILIOB C
METANIMYCCKUMU, NOHHBIMHU, BaH-ICP-
BaaJlbCOBBIMH U KOBAJICHTHBIMH
B3auMoieiicTBusiMU. OCTPOBHEIE,
LIETIOYEYHbIE, CIIOUCThIE U KapKaCHbIE
MOTHBBI B KPHCTAIIAX.
KpucrannoxuMmudaeckue paanycol.
KoopanHaunoHHble yncia U

OIIK-3.1
OIIK-1.1

J11.2 J11.4J12.2
J12.3]13.1
019233 34




KOOPIMHALMOHHBIE TOMHU3APBI. OCHOBHBIE
CTPYKTYPHBIC THIIBL.

Omnucanue CTPYKTYp B TPMHHAX
IUIOTHEHIMX mapoBbix ynakoBok ([TLIY)
Y TUIOTHEHIINX 11apoBsix Kinanok (ITHIK).
KpucTamioxumMuiecKue sIiBICHUS:
HU30CTPYKTYPHOCTD, H30MOP(H3M,
nonuMopusm. /Jlex/

4.2

Yucno hopMyTbHBIX €TUHUIL B TUCHKE U
PEHTTEHOBCKAs IIOTHOCTh. OmucaHue
CTPYKTYp B TEpMHHAX IUIOTHEHIINX
mapoBbIx ynakosok (ITIIY) u
IOTHEHINX mapoBbix Kianok (TTIHK).
KoopauHanMoHHbIE YHCIa,
KOOPAMHALMOHHBIE O3 APHI U ITYCTOTHI B
[TV u [TIIK. Cnoitaocts TTIITY.
OcHOBHbIC CTPYKTYpHBIC THITBL.  /TIp/

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

J1.2
J11.4J712.3J13.1
0105023354

4.3

Bunpr xumuaeckux cBsi3eil B KpUCTalIax.
XapakrepHble 0COOCHHOCTH KPUCTAJLIOB C
METANTNYECKIMH, HOHHBIMH, BaH-/€p-
BaaJIbCOBBIMU M KOBAJICHTHBIMU
B3anMozeicTBusiMu. OCTpOBHBIE,
LETOYEYHbIE, CIIONCThIE U KApKACHBIE
MOTHBEI B KpHCTaJLIAX.
Kpucramnoxumuueckue paanycsl.
KoopaunaunonHsie yncna u
KOOPAMHALMOHHBIE TOMHU3APBI. OCHOBHBIE
CTPYKTYpPHBIC THIIBL.

OnwucaHue CTPYKTyp B TEPMHHAX
IUIOTHEHIMX mapoBbix ynakoBok (ITLITY)
U IJIOTHEeUIIMX mapoBsix kinanok (ITHIK).
Kpucrannoxumuueckue sisinenus. /Cp/

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

JI1.2J11.4J12.2
J12.3713.1
010233 54

Pa3znen 5. Onucanue u cucreMaTuka
KPUCTAUIHYECKHX CTPYKTYP

51

CTpyKTypBl IPOCTHIX BELIECTB METAIIOB U
HEMETaJIOB.

Kpucranmueckue cTpyKTypbl OUHApHBIX
COCIMHEHMI.

IIpuHUIUTIBI TOCTPOEHUS TPOHHBIX
COCIMHEHUI.

CTpyKTypHBIii THII IEPOBCKUTA.
CTpyKTypHBIH TUII IIITHHEIN.
HopmanbHble 1 oOpaleHHbIE IITHHEIH.
OCHOBHBIE 0COOCHHOCTH CTPOECHUS
cunmkartoB. Kimaccuduxarnms cTpykTyp
CHJIMKATOB.

Kpucramnmyeckue cTpyKTypbl
KOOPIMHALUOHHBIX COCIUHEHUI.
OO6m1as XapaKTepHCTHKA MOJIEKYIAPHBIX
KPHCTAJLIOB.

T'erepomornekysipHble KPUCTAILIBL.
Kpucrannorugpatsl. Knatpats!.
MonekynsipHbie KOMIIIeKCH. [lanpHuii u
6mmxHui nopsnok. Kpucramist u
KBa3UKpPUCTAJUIBL.

CTpoeHHe KUAKUX KPUCTAILIOB.
/Jlex/

10

OIIK-3.1
OIIK-1.1

J1.1
JI1.2J12.3J13.1
010323354

5.2

PaccMoTpeHue CTpyKTyp IPOCTBIX
CTPYKTYpP METAJUIOB U HEMETAJIJIOB,
OMHApHBIX ¥ TPOIHBIX coequnennil. /Tlp/

10

OIIK-3.1
OIIK-1.1
OIIK-1.3

JI1.1
JI1.2J12.3J13.1
0109233 54

53

CTpYyKTYpHI IPOCTHIX BEIIECTB METAILIOB U
HEMETAJIJIOB.

Kpucranmuaeckne cTpyKTypbl OMHAPHBIX
U TPOUHBIX COCTUHEHUH.
Kpucranmmdeckne cTpykTypbl
KOOPJMHALIMOHHBIX COCANHEHUH,
KPUCTAJUIOTUAPATOB, KIaTpaToB. JlanpHuit
u OmxHMN opsnok. Kpucramier u
KBa3UKPHUCTAILIBL.

CTpoeHue XUIKUX KPUCTAILIIOB.

OIIK-3.1
OIIK-1.1
OIIK-1.3

J1.1
JI1.2J12.3713.1
01223354




/Cp/

54

/3auér/

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

3auer

55

/Kontp.pab./

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

JI1.4 J11.3J12.3
J12.2 J12.1J13.1
01023354

KouTtponbHas pabora

5. ®OHJI OIEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHBIE BONPOCHI H 3a/IaHUs

MpEaACTABICHO OTACIIbHBIM JOKYMECHTOM

5.2. TeMbl NUCbMEHHBIX PadoOT

pEaACTAaBJICHO OTACIIBHBIM JOKYMECHTOM

5.3. ®oH/1 OLIEHOYHBIX CPEACTB

MMpEaACTABJICHO OTACIIBHBIM JOKYMECHTOM

6. YYAEBHO-METOJAUYECKOE U THOOPMAIIMOHHOE OBECIHEYEHUWE JUCHUIIJIMHBI (MOAY JIST)

6.1. PexomMeHayemMasi JJUTEPATYpa

6.1.1. OcHoBHas JlUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue UsparensctBo, rog | Kommu-Bo
JI1.1 |TTapt> D. HexoTtopsie riiaBbl CTPYKTYPHO# HEOPraHUIECKOH XUMHUH M.: Mup, 1993 10
JI1.2 |Eropos-Tucmenko 0. K. | Kpucramiorpadus 1 KpHCTALIOXUMHES: y4eOHUK i cTyaeHToB | M.: KHuskHbIH 1oM 9
BBICIIMX YY€OHBIX 3aBEIICHH, 00YYAOIIUXCS MO "Vuusepcurer",
cneuuansHocTH "["eonorus” 2005
JI1.3 |Kynpustos M. @., CoBpeMeHHBIE METO/BI CTPYKTYPHOTO aHAJI3a BEIIECTB: Pocro-na-/lony: 1
Pynackas A. T, yueOHHUK UsnarenscTBo
Koganosa H. B., IOxHOTO
Kab6upos 1O. B., (dhenepanbHOTO
Pazymnuas A. T. YHUBEpCUTETA
(TODY), 2009,
3JIEKTPOHHBIN
pecype
JI1.4 |®unaros C.K., OOG1ast KpUCTAJUIOXUMHUSL: Y UEOHUK CIIG: €7 1
Kpusosnues C.B. 3narenscTBo CaHKT-
INerepOyprekoro
roCyJapCTBEHHOTO
yHuBepcuteta, 2018,
3JIEKTPOHHBIN
pecype
6.1.2. lonoiHUTEIbHAS JIUTEPATYpPa
ABTODBI, COCTaBHTENN 3arnasue UzpatensctBo, ron | Konmd-Bo
JI2.1 |YynpyHos E. B. Kpucrannorpadust: 1a60paTOpHbIi IPAKTUKYM M.: Ouzmatur, 10
2005
JI12.2 |Knoteko A. B., XwuMmus TBepAOTO Tela: yueOHoe mocobue M.: Academia, 2006 5
TIpecnsixos U. A.,
Tpetbsixos 0. 1.
JI2.3 | Ypycos B. C., Epémun H.| Kpucramioxumus. Kpatkuii kypc: YueOnuk Mocksa: 1
H. MockoBckuit
TOCY/apCTBEHHBIH
YHUBEPCHTET IMEHU
M.B. JlomoHOCOBa,
2010, 371eKTpOHHBI#H
pecype
JI2.4 | AnncoBuu A. T'. PenTrenocTpyKTypHbIi aHaIM3 B IPaKTHUECKUX BOIIPOCAX MuHck: 1
MaTepUaIOBeICHUS Benopycckast Hayka,
2017, snexTpOHHBIi
pecype
6.1.3. MeTogmueckne pa3padoTKn
ABTOPBI, COCTaBUTEIHN 3aryaBue HzparenscTBo, rog | Konmu-Bo
JI3.1 |CeBactesnoBa E. B, Kpucramnoxumus: yuebHO-MeTOANYECKOE TOCOOHE CypryrT: 37




Yepuos E. b. W3narensckuii neHTp
Cypl'Y, 2014

JI3.2 |KoBanes @7?. H., Benass | dusuueckue MeTObI B XMMUK TBEPIOTO Tea: YueOHo- Yenstonnck: Oxu0 1
E. A., Buktopos B. B.  |mMeromuueckoe mocodue -Ypanbsckuil
TOCYJapCTBEHHBIN
ryMaHHUTapHO-
TMe1arorTnIeCKuit
yHuBepcuteT, 2017,
3JIEKTPOHHBII
pecype

6.2. IlepeyeHp pecypcoB HH(OPMANTHOHHO-TEIeKOMMYHHKAITMOHHOIT ceTn ""MHTepHeT"

D1 | VueOHble MaTepuaisl 110 Kypcy Kpucrawioxumun http://mww.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html

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

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

24 | YyeOHble MaTepHabl
no kpucrauioxumun http://crystchem.ru/index.htm

6.3.1 TlepeyeHb MPOrpaMMHOTO 00ecTeYeHNsT

6.3.1.1| Taxer npukunamasix nporpamm Microsoft Office

6.3.2 IlepeyeHb HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1| «"apanT», «KOHCYIbTaHT ILTHOCY, «KOHCYIBTaHT-PErHOR»

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

7.1) YueOHble ay TUTOPHH ISt IPOBEICHIUS 3aHATHI JIEKITHOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO THITA (MMPaKTHYECKUX 3aHATHH ),
TPYIIIOBBIX U MHIUBUAYaJIbHBIX KOHCYIBTALNH, TEKYIIEr0 KOHTPOJIS U IIPOMEXYTOUHO aTTeCTallii OCHALIEHBI: TUIIOBOM
y4eOHOI MeOelTbI0, TEXHUUECKUMH CPEICTBAMU O0YUYEHUS, CITYKAIIMMHU JJIS IPEACTaBICHHs yueOHOM HHPOpMAIIHH.



http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html
http://www.iucr.org/
http://www.crystallography.net/cod/
http://crystchem.ru/index.htm

