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1. IEJIX OCBOEHUSA TN CITUAILJIMHBI

1.1]|11ensto m3ydenns qucnuiuinHbl "KprcrammoxuMus" sBisiercs popMHUpOBaHUE TPEACTABICHUH O TPOCTPAHCTBEHHON
OpraHu3alliy BEIECTB B KPUCTAIIMUECKOM COCTOSHUHU, IPUMEHEHUH TEOPUHU CUMMETPUH NIPUMEHHUTENBHO K OIMCAHUIO
CTPOEHNUS KOHEYHBIX ¥ OECKOHEUHBIX 00BEKTOB, 3HAKOMCTBO C METO/IaMH HCCIICIOBAHUS KPUCTAJUIMIECKOH CTPYKTYPHI
BEIECTB, A TAlOKe PHOOPETEHNE HABBIKOB MHTEPIPETAINH KPHCTAIUIOXHMITIECKOH MH( OpMaIiu.

1.2|3amaun QUCIUATIINHEL:

1.3]- packpbITh OB CHMMETPHHU U TPEXMEPHOH IePHOINIHOCTH IIPH ONMMCAHUH CTPYKTYPHI KPHCTAJUIMIECKHX BEIIECTB;

1.4]- PACCMOTPETb OCHOBHBIC MOACIIN ONMMCAHNS CTPYKTYPhI KPUCTAJIJIOB,

1.5]- C(i)OpMI/IpOBaTI) COBPCMCHHBIC IPC/ICTABJICHUS O CTPOCHUU U MHOFOO6pa3I/II/I KPUCTAJUIMYCCKUX CTPYKTYDP,

1.6]- 03HAKOMHUTE C OCHOBAMH I[I/I(bpaKI_II/IOHHLIX MCTOJI0B MCCJICIOBaHUA KpI/ICTaHHI/I‘IeCKOfI CTPYKTYPBI BCUICCTB,

1.7|- o3HAKOMHTH C (byH)laMeHTaJ'ILHLIMI/I TIOHATHUAMU U SABJICHUAMU KPUCTAJIJIOXUMUHU

1.8]- packpbITh B3aHMOCBSI3b KPUCTAJUIMIECKONH CTPYKTYPHI BEIECTBA C €0 CBOHCTBAMHU.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: [51.0.04

2.1| TpeboBaHus K NpeABAPUTEIHHOI MOATOTOBKE 00YJAIOIIETOCS

2.1.1|Heopraanueckast XUMUSI

2.1.2|Nudopmarnka

2.1.3|MonexynsipHas (pU3HKa U TEPMOINHAMHKA

2.2| IncMmIMHLI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIUIINHBI (MOXYJIs1) HEOOX0AUMO KaK
npealuecTByonee:

2.2.1| ®usnueckrie METOABI UCCIEAOBAHUS

2.2.2|T1pou3BOICTBEHHAS IPAKTHKA, HAYIHO-UCCIICOBATEIIbCKas padoTa

2.2.3|TToaroToBka K mpoIeaype 3alUThl U 3aIUTa BHITYCKHON KBaTH()UKAIIMOHHOW pabOThI

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ©°OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCATIIMHEI
(MOJLYJIST)

OIIK-3.1: IIpuMeHsieT pacueTHO-TeOpeTHYECKHE MOIETH Uil H3Y4YeHHs CBOICTB BEeIeCTB H MPOIECCOB C UX YYACTHEM

OIIK-1.2: AHaM3HpyeT pe3yIbTaThl XHAMHYECKNX IKCIIEPHMEHTOB, HAGTI0IeHHI{, H3MEPEHHIi, a TAKKe Pe3yJIbTATHI PACUEeTOB
CBOIiCTB BeIIIECTB M MATEPHAJIOB

OIIK-1.1: HCI’[O.]'II:I&yeT TCOPETHICCKHE OCHOBBI TPAJUIMOHHLIX M HOBBIX Pa3ieJioB XUMHUH

OIIK-1.3: ®opmMynaHpyeT 3aKJII0YeHHs] H BHIBOJBI 10 Pe3yIbTaTaM aHAJIN3a JIUTEPATYPHBIX JaHHBIX, COGCTBEHHBIX
IKCIIEPHMEHTAIBHBIX H PACYETHO-TEOPETHYECKHX PAG0T XUMHYECKOH HAPABJIEHHOCTH

B pe3yabTare 0OCBOCHUS TUCHHUITIJIMHBI oﬁyqammnﬁm JOJIKCH

3.1|3naTh:

3.1.1| pynnameHTaIbHBIC OHSTHS, TEPMUHOJIOTHUIO U CHMBOJIUKY KpUCTAIUIOrpauu U KPUCTAJUIOXUMHUU;

3.1.2|BaxkHeiimue pacueTHO-TEOPETHYECKUE MOJEIH HCIONb3YEMbIE B XHUMHH JUIsl ONMCAHUS CTPYKTYPbI KPHCTAILIOB;

3.1.3|B3auMOCBSI3b CTPYKTYPhI U CBOHCTB BEIICCTB;

3.1.4|cucTeMaTHKy KPUCTAJUIMYECKUX CTPYKTYP BAXKHEHIIINX KJIACCOB MPOCTBIX U CJIOXKHBIX HEOPIrAaHUYECKUX U OPTaHUYECKUX
COCIUHEHMIL;

3.1.5|0CHOBBI METOJIOB PEHTIC€HOCTPYKTYPHOTO M PEHTTeHO(Aa30BOTr0 aHAIU30B.

3.2|Ymern:

3.2.1|onuchIBaTh CHMMETPHIO NTEPUOIUNYECKUX 00BEKTOB;

3.2.2|mpoBOIUTH MPOCTEHIIINE KPUCTAIIIOrPAPUUECKIE PACUETHI;

3.2.3|aHanu3upoBaTh ¥ HHTEPIPETHUPOBATH TAHHBIC PEHTIeHO(A30BOr0 aHAJIN3A;

3.2.4|ucnonp30BaTh NEPBUYHYIO KPUCTATUIOCTPYKTYPHYIO HH(POPMAILIUIO /TS ONPE/ICIICHHsI OCHOBHBIX OCOOCHHOCTEH CTPOCHUS
KPHCTAJUTHYECKHUX BELICCTB M MX CBOWCTB.

3.3|Baaaers:
3.3.1|HaBbIKaMy HCTIOIB30BAHMS MTOTYYEHHBIX 3HAHUH M YMEHHH JUISl HHTEPIIPETalliH CTPYKTYPHI 1 IPOTHO3a CBOICTB
MaTepuaoB;
3.3.2|coBpeMEHHBIMH KOMITBIOTEPHBIMH TEXHOJIOTUSAMH, IPUMEHSIEMBIMHU TP MOJTYYCHUU U 00pa0bOTKE Pe3ybTaTOB HAYUHBIX
9KCIIEPUMEHTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIMHBI MOAYJIST)
Kon HaumenoBanue pasjiesnoB u tem /Buj | Cemecrp / | Uaco | Kommeren- | Jluteparypa Ipumeyanue
3aHATHA 3aHaTus/ Kype 101071
Pasnen 1. Beeaenue. Ilpeamer
KPUCTAJIOXUMHUU.
1.1 Beenenne. Kpucranioxumus kak yactb 5 1 OIIK-1.1 JI1.2
XUMHH. JI1.4J12.3J13.1




IIpenmer u 3a1a4y KPUCTAIUIOXHMUM.
Kpucramumgeckas CTpyKTypa ¥ CIIOCOOBI
€€ MOJIENIUPOBAHMUS.

ba3bl CTpYKTypHBIX 1aHHBIX.

/Jex/

01 52 33 B4

1.2

Hcropust pa3BUTHS KPUCTATUIIOXMMHUH.
Crioco6bI MOJETUPOBAHHSI
KPUCTAJUTHYECKUX CTPYKTYp. basbl
CTPYKTYPHBIX JaHHBIX. /Cp/

OIIK-1.1

JI1.2 J11.4J12.1
J12.3
010323354

Paznen 2. Onucanne cHMMeTPUH
KPHCTANINYECKHX CTPYKTYP

2.1

Onepanuu U 3J€MEHTHI CHMMETPHU.
Bsaumoneiicteue onepauunii. I'pynna
ornepanuii CUMMETpuUH, IOPSAAOK FPYIIIbI,
noxarpymma. ['eomerprdeckue o0Opassl B
cuctemax lllendnuca u
I'epmana-Morena. Matpursl
COOCTBEHHBIX U HECOOCTBEHHBIX
rpeoOpa3oBaHUii CHMMETPUH B
TPEXMEPHOM

npoctpaHcTse. Kareropuu cummeTpuu.
Toueunsle rpynmnsl. TpaHcasIMOHHAS
CUMMETpHUSL.

Kpucrannuueckas pemierka u ee
0a3HCHbIE BEKTOPBI, TAPAMETPBI
9JIEMEHTapHOH S4eHKH. 3aKpbIThIe
9J1eMeHThl cuMMeTpun. CHHIOHUY,
TOJIO9APUYECKHE TPYIIIIBI M PEIIETKU
bpase. [IpumutuBHBIE U
LEHTPUPOBAHHBIE PELIETKU.
Kpucranorpapuueckue ToueuHbIe
rpymnmsl. ['paduku rpynm. OTKpbIThIE
KpHUCTaJIorpaguieckue 31eMeHThI
CUMMETpPUH, UX 0003HAYEHHS 110
T'epmany- Moreny.

B3aumopeiicTBre 31€MEHTOB CHUMMETPHUU.
INpuHIuI BEIBOJA MPOCTPAHCTBEHHBIX
TPYII, UX CHMBOJIBI 110
I'epmany-Moreny, cBsi3b €
KPHCTAITOrpahHIECKUM KIIaCCOM.
Cucremsl

SKBUBAJICHTHBIX MMO3UIHMH (OpOHUTHI)
MPOCTPAaHCTBEHHBIX IPYIII, OOLIHIE U
YJaCTHbIE TTOJOXKEHHS,

UX KpaTtHOCTh. [ paduku u opOUTHI
MPOCTPAHCTBEHHBIX IPYIIL.
VHTepHANMOHATBHBIC TAOIHIIBI U
cofeprKaliasca B HIX HHPOPMAIHSI O
MPOCTPAHCTBEHHBIX IPYIIAX.

/Jlex/

OIIK-3.1
OIIK-1.1

JI1.2 JI1.4J12.1
JI2.3J13.1
01 52 33 B4

2.2

Omnepanyu ¥ 3J€MEHTHl CHMMETPHU.
I'pynma omeparmii cummeTprn, OPSIIOK
TPYHIBL, MOATpymmna. B3anmoneiictue
9JIEMEHTOB CUMMETPUH, Tpa(uKy rpymiL.
MaTtpuiipl COOCTBEHHBIX U HECOOCTBEHHBIX
peoOpa3oBaHUil CHMMETPHUH B
TPEXMEPHOM NIPOCTPAaHCTBE. ToueuHbIe
TPYIITBI TEOMETPUIECKUX QUTyp 1
Morekyi. Ctepeorpadudeckue NpoeKIHn
TOYEUHBIX Tpymn Kpucrammmaeckas
pelieTka u ee 0a3uCHbIE BEKTOPHI,
TapaMeTpsl AIIEMEHTAPHOU STISHKH.
3aKpBITHIE DJIEMEHTH CHMMETPHH.
CHHIOHIH, TOJI03IPUIECKHIE TPYIIITHI H
pemterku bpase Kpucranorpaduaeckne
TOYEUHBIE TPYyIIBI. OTKPBITHIE 2JIEMEHTHI
cumMeTpur. TpaHCISIIMOHHAS CHMMETPHSL.
Kpucranmmueckas perierka u ee 0a3ucHbIE
BEKTOPBI, ITApaMETPhI JJIEMEHTapHOM
stueriku. [IpuHnmn BeiBoga
IIPOCTPAHCTBEHHBIX IPYII, KX CHMBOIIBI T10

10

OIIK-3.1
OIIK-1.1
OIIK-1.2

JI1.2 J11.4J12.1
J12.3]13.1
01023354




I'epmany-Moreny, cBsI3b €
KPHCTAIUIOTrpahMIECKUM KITACCOM.
CucTeMbl SKBUBAJICHTHBIX TO3MIIHI
(opOHTBI) IPOCTPAHCTBEHHBIX IPYII,
o0Imue 1 9aCTHEIE ITOJOXKEHHS, NX
KpaTHOCTS. I"paduku u opOHUTEI
IPOCTPaHCTBEHHBIX rpymit. /I1p/

2.3

OTKpBITBIE U 3aKPBITHIE HJIEMEHTHI
cummMmeTpun. BzaumoseiicTBre 31eMEHTOB
Mex 1y coboit. Tounas u
MIPOCTPAHCTBEHHAS TPYNITBI CHMMETPHH, UX
rpa¢uku. CHHIOHUH, TOJI03JPUYECKIE
rpymmnsl ¥ pemerku bpase. 3aBucuMocTs
CBOMCTB KPUCTAJJIOB OT MX CTPYKTYPBHI.
Iprammnsr Kropyn u Heiimana /Cp/

10

OIIK-3.1
OIIK-1.1
OIIK-1.2

JI1.2 J11.4J12.1
JI2.3J13.1
01323354

Pa3nen 3. OcHOBBI
PEHTTEHOCTPYKTYPHOI O aHAIN3a

31

Judpakiys peHTTeHOBCKUX JTydei.
Ypasuenus Jlays. Ypasuenue bpoarra -
Bynbga. MexXIIocKOCTHBIE PacCTOSHHUSL.
HHTeHcuBHOCTh JUGPAKIIOHHOIO JIy4a.
CrpykrypHas ammuuryzaa. @opmyna
IEKTPOHHOM IIIOTHOCTH. TeroBbie
(TemIiepaTypHbIe) TapaMeTphl aTOMOB.
YTOoYHEHHE KPUCTAIITMYECKOI CTPYKTYPBI.
IIpenn3noHHbIN PEHTI€HOCTPYKTYPHBIN
aHaIM3. DIEKTPOHHBIE TapaMeTPhl aTOMOB.
CpaBHeHue 1u(paKIHOHHBIX METO/I0B
U3y4EHHS KPUCTAIIMYECKON CTPYKTYpPbI
(pentrenorpadus, HelTpoHorpadus,
AJIEKTPOHOTpadus).

Pentrenoda3oBblii aHau3.

OCHOBHBIE 3Talbl UICTOPUHU U MIEPCHEKTHBBI
Pa3BUTHSA PEHTTCHOCTPYKTYPHOI'O aHAJIU3A.
/J1ex/

OIIK-3.1
OIIK-1.1

JI1.2 JI1.3J12.1
J12.2 JI2.4]13.2
01 52 33 B4

3.2

3aBHCHMOCTD YHCIIa U3MEPUMBIX
peduiekcoB oT AMMHBI BONHBL. CBS3b
unzekcoB hkl ¢ MexmnockocTHbIME
PACCTOSIHUSIMU JUTSl KPUCTAJIIIOB
OpPTOPOMOUYECKOMN, TETPArOHaIbHOMN 1
KyOu4deckoit cuHronuii. IuaunupoBanue
TUQpaKTOrpamMm.

OTHOCHUTENBHBIE HHTEHCUBHOCTH
peduiexcoB. CucremaTnveckue rnoracaHus
pediexkcoB npu HATMYMK HEHTPUPOBAHHBIX
PELIETOK M OTKPBITHIX DJIEMEHTOB
cummetpun. HTerpanbueie
MHTEHCUBHOCTH PE(IIEKCOB U
KOMIUTEKCHBIE CTPYKTYPHBIE aMILTUTYIbI
Fhkl. Tloctpoenue TeopeTHUECKO
pentrenorpammsl. /TIp/

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

JI1.2 J11.3J12.1
J12.4713.2
01 52 33 B4

3.3

JudpakuioHHbIE METOIbI U3yYCHUSI
KPUCTAJUTHYECKOI CTPYKTYPBI, HX
BO3MO)KHOCTH M OTPaHHICHHSL.
Pentrenoda3zoserii ananms (POA) u
PEHTI€HOCTPYKTYPHBIN aHaIN3
moHokpucTamuioB (PCA). [Tpuniun paboTs
PEHTI€HOBCKOr0 qudpakToMeTpa.
Wupnimposanue perrrenorpamm. /Cp/

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

JI1.2 J11.3J12.1
J12.2 J12.4]13.2
01023354

Paznen 4. O0masi KpUCTALLIOXMMUS

4.1

Bunp! xumudeckux cBa3el B KpUCTaJUIax.
XapakTepHbIe 0COOCHHOCTH KPUCTAILIOB C
METaJUINYECKUMH, HOHHBIMH, BaH-ep-
BaaJIbCOBBIMM M KOBAJIEHTHLIMHU
B3auMoiecTBUAMU. OCTpOBHEIE,
LETIOYECYHBIE, CIIONCTHIE ¥ KapKacHbIe
MOTHBBI B KpUCTaJLIaX.
Kpucrannoxumuaeckue paanycel.
KoopnunanmonHssle yncna u

OIIK-3.1
OIIK-1.1

JI1.2 J11.4]12.2
J12.3]13.1
0103023354




KOOpAMHALUMOHHBIE NONU3ApLL. OCHOBHBIE
CTPYKTYPHBIE THIIBL.

Onucanye CTpyKTyp B TEPMUHAX
IUIOTHENINX MapoBbIX ynakoBok (IIHIY)
1 ioTHeWmux mapoBbix knagok (ITIHK).
Kpucrannoxumuueckue siBICHUS:
H30CTPYKTYPHOCTB, H30MOP(HHU3M,
normMopdusm. /Jlex/

4.2

Uucno popMyIbHBIX €AWHUIL B STYEHKE U
PEeHTreHOBCKas IIOTHOCTh. Onucanue
CTPYKTYp B TEPMHUHAX IIOTHEUIIMX
mapoBbix ynakoBok (ITHIY) u
IoTHeHmuX mapoBbix kiaaaok (ITHIK).
KoopnunanmonHssle yncna,
KOOPJIMHALIMOHHBIE MOJIUAIPbI U IIYCTOTHI B
MOV u IIIK. Cnoitrocts [THIY.
OcHOBHBIE CTpYKTypHBIe THIBL  /I1p/

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

J.2
JI1.4J12.3J13.1
01 52 33 B4

4.3

Bunel xuMHUYeCKrX CBSI3€H B KpHCTaIax.
XapakTepHble 0COOEHHOCTU KPUCTAILIOB C
METaJUINYECKUMH, HOHHBIMH, BaH-Jep-
BaaJIbCOBBIMHU U KOBaJICHTHBIMH
B3anMoieicTBUSIMU. OCTPOBHBIE,
LIETIOYEYHBIE, CIIOUCTHIE U KapKaCHbIE
MOTHUBBI B KPHCTAJLIAX.
Kpucrannoxumuueckue panychl.
KoopnunanmoHHble yncia u
KOOPIMHALIMOHHBIE ITONMU3pbl. OCHOBHBIE
CTPYKTYpHbIE THUIIBI.

OnucaHne CTPYKTYp B TEPMHUHAX
IUIOTHENIINX MapoBbIX yrakoBok (ITHIY)
W IJIOTHEHIIHX mapoBbix kinanok (ITIHK).
Kpucrannoxumuueckue sisienus. /Cp/

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

JI1.2 J11.4J12.2
JI2.3J13.1
01 52 33 B4

Paznen 5. OnucaHue U cUCTeMAaTHKA
KPHUCTA/UIMYECKHX CTPYKTYP

5.1

CTpyKTyphl IPOCTHIX BEILIECTB METAJUIOB U
HEMETaJJIOB.

Kpucrannnueckue CTpyKTypbl OUHApHBIX
COE/IMHEHMH.

IIpuHIUIIEI TOCTPOEHUS TPOHHBIX
COE/IMHEHUH.

CTpYKTYpHBIiA THIT IEPOBCKUTA.
CTpyKTYpHBIN THIT IITTHHEIH.
Hopmanbhble 1 o0palieHHbIe IINUHENH.
OCHOBHBIE 0COOCHHOCTH CTPOCHHS
cuukaToB. Knaccudukanus cTpykTyp
CHJIMKATOB.

Kpucrannuaeckne cTpyKTypsl
KOOPAMHALMOHHBIX COCANHEHUM.
OO01mast XapaKTepUCTHKa MOJIEKYIISIPHBIX
KPHCTAJJIOB.

I'eTepoMoneKynspHbIe KPUCTAIIEL.
Kpucramnorunpater. Kinarpatesr.
MonekynspHbie KOMIUIEKCHI. JlanpHmii 1
OnmxHUE nopsinok. Kpucramiel u
KBa3HKPHCTAILIBL.

CrpoeHne KUIKIX KPUCTAIIIOB.

/J1ex/

10

OIIK-3.1
OIIK-1.1

J1.1
JI1.2J12.37J13.1
01 52 23 B4

5.2

PaccMoTpenune CTpyKTYp MPOCTBIX
CTPYKTYpP METAJUIOB i HEMETAJLIOB,
OMHApPHBIX U TPOUHBIX coeauHeHuid. /TIp/

10

OIIK-3.1
OIIK-1.1
OIIK-1.3

J1.1
JI1.2J12.3J13.1
0109233 54

5.3

CTpyKTyphI IPOCTHIX BEIIECTB METAIIOB U
HEMETaJLJIOB.

Kpucrammmaeckne CTpyKTypbl OMHApHBIX
Y TPOMHBIX COEMHEHHH.
Kpucrannuueckue cTpyKTypsl
KOOPIMHALOHHBIX COSTMHCHNUH,
KpPHUCTAJJIOTUAPATOB, KJIATPaTOB. JlanbHuii
n OnmoxHMIA opsinok. Kpucramisr u
KBa3UKPHCTAILIBL.

CTpOGHI/Ie JKMAKUX KPHUCTAJJIOB.

OIIK-3.1
OIIK-1.1
OIIK-1.3

J1.1
JI1.2J12.3J13.1
0103023354




/Cp/

5.4

/3auér/

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

3auer

5.5

/Kontp.pad./

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

JI1.4 J11.3]J12.3
J12.2 J12.1J13.1
01323354

KontpomnpHas pabora

5. ®OHJl OHIEHOYHbIX CPEJICTB

5.1. KoHTpo/IbHBIE BONIPOCHI H 3a1aHUsA

NPEACTABJICHO OTACIIbHBIM JOKYMCHTOM

5.2. Tembl NHCbMEHHBIX padoT

NPEACTABJICHO OTACJIbHBIM JOKYMCHTOM

5.3. ®oH/1 OLIEHOYHBIX CPe/ICTB

NPEACTABJICHO OTACJIbHBIM JOKYMCHTOM

6. YAEBHO-METOJMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIMITIJIMHBI (MO YJIS)

6.1. PexomeHayemasi JiuTepatrypa

6.1.1. OcHoBHas JlUTEepaTypa

ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron | Komuu-so
JI1.1 |Iapt> O. Hexoropble 1aBbl CTPYKTYPHONH HEOPraHWYECKOH XUMUHU M.: Mup, 1993 10
JI1.2 |EropoB-Tucmenko lO. K. |Kpucramnorpadus n KpUCTanaoXuMus: y4eOHUK 11 cTyIeHToB |M.: KHrxHbIN oM 9
BBICIIUX Y4eOHBIX 3aBEeACHHUH, 00y4aIOHUXCs [0 "VHuBepcuter",
crienuaigpHocTH "I "eonorns" 2005
JI1.3 |Kympusinos M. @., CoBpeMeHHbBIE METO/Ibl CTPYKTYPHOT'O aHAJIM3a BEIIECTB: Pocro-Ha-/lonHy: 1
Pynckas A. T, yueOHHUK Wz narenbcTBO
Kodanora H. b., IO>HorO
Kab6wupos I1O. B., (henepanbHOTrO
Pazymnuas A. T. YHHUBEPCUTETA
(HODYV), 2009,
3JIEKTPOHHBIHN
pecypce
JI1.4 |®unaroB C.K., OO01as KpUCTAIIIOXUMHUS: Y UeOHUK CIIG: €° 1
Kpurosuues C.B. 3natenbcTBo CaHKT-
[erepOyprckoro
rOCyIapCTBEHHOI'O
yHuBepcuteta, 2018,
3JIEKTPOHHBIN
pecype
6.1.2. JlonotHUuTeILHASI TUTEPATypa
ABTOpBI, COCTaBUTENH 3ariaBue MzparensctBo, rog | Koanu-Bo
JI2.1 |Yympynos E. B. Kpucrannorpadus: nabopaTopHbiii IPaKTHKYM M.: ®uzmaTiur, 10
2005
JI2.2 |Knoteko A. B., XuMmust TBEPAOTo Tena: yaeOHoe mocooue M.: Academia, 2006 5
IIpecnsxos U. A.,
Tpetpskos 0. .
J12.3 |VYpycos B. C., Epémun H. |Kpucramnoxumus. Kpatkuii kype: YueOHHK Mocksa: 1
H. MockoBckuii
TOCYIapCTBEHHBIN
YHUBEPCHUTET HMEHU
M.B. JIomonocoBa,
2010, 31eKTpOHHBII
pecype
JI12.4 |AnucoBuu A. T. PeHTreHOCTpYKTYpHBII aHAaIU3 B IPAKTUUECKUX BOIIPOCAX MuHck: 1
MaTepUaiOBEICHUS Benopycckas Hayka,
2017, >neKkTpOHHBIH
pecypce
6.1.3. Meroguueckue pa3padoTKu
ABTOpBI, COCTABUTENN 3arnaBue MzparenscTBo, rog | Koanu-Bo
JI3.1 |CeBactesHOBa E. B., Kpucrammoxumus: yaeOHO-MeTOANYEeCKOe Toco0ue Cypryr: 37




UYepnos E. b. W3znarenbckuii neHTp
Cypl'Y, 2014

JI3.2 |KoBanes €?. H., Benas | ®usnyeckuie METObI B XUMHUU TBEPAOTrO Tena: YueOHo- Yenabuuck: FOxuO 1
E. A, Buxtopos B. B.  |merommueckoe mocodue -Ypabckui
rOCyIapCTBEHHBIN
T'yMaHUTapHO-
IeJarOruIeCKui
yHuBepcurer, 2017,
3JEKTPOHHBIN

pecypc

6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIeKOMMYHHKAaNMOHHOI ceTn "WHTepHer"

D1 [YueGuble MmaTepuassl o Kypey kpucrammioxumun http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html

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

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

94  |Yuebuble MaTepualbl
1o kprcrajutoxumud http://crystchem.ru/index.htm

6.3.1 IlepeuyeHb NPOrpPaMMHOro oGecnedeHust

6.3.1.1|IMaxer npuxmausix mporpamm Microsoft Office

6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|«"apanty», «KoHCYIbTaHT TIOCY, «KOHCYIbTAHT-PErHOHY

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO/1YJISA)

7.1|Yuebuble aAyAUTOPpUU JId IIPOBEACHU A 3aHATUH JICKIIHOHHOTO THIIA, 3aHATUI CEMHHAPCKOI'o THUIIa (HpaKTI/I‘IeCKI/IX 3aHHTPII>1),
TPYIITOBBIX 1 UHAWUBUAYAJIbHBIX KOHCYJ'[BTaLIPIﬁ, TCEKYUICTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTallii OCHAIICHbI: TUIIOBOM
y‘leGHOﬁ MG6GJ'II)}O, TCXHUYCCKUMMU CPCACTBAMU 06y1{CHI/I$[, CJTyKalllUMU U1 IPECACTaBJICHHUS yqe6H0171 I/IHq)OpMaHI/II/I.




