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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp w3yueHUss OUCHMIUIMHBL:  OBJaJeHHE  (PU3MUECKUMU  OCHOBAaMH,
COBPEMEHHBIM  TPOTPaMMHBIM  OOECIeYeHHEM U MPHIOKEHHEM  METO/OB
PEHTreHO(pa3oBOro M PEHTTEHOCTPYKTYPHOIO  aHaiu3a  MOJUKPUCTAUIOB U
HAaHOKPHUCTAJUIOB;  OBJIQJICHUE COBPEMEHHBIMU METOJaMHu, HH(GOPMALMOHHBIM,
MareMaru4eckuM U OPOrpaMMHBIM  OOECleYeHHEM  PEHTIeHO(a3oBOro  u
PEHTIEHOCTPYKTYPHOT'O aHAIIN3A.

B cootrBerctBUM ¢ DenepanbHbIM TOCYJIAPCTBEHHBIM  00pa30BaTelIbHBIM
CTaHJAapTOM BBICIIEr0 O00Opa3oBaHUs [0 HampaBlieHHI0 noAarotoBku 22.04.01
«MarepuanoBe/lcHUEe U TEXHOJOTUM MAaTEpPHUAIOB)» OJHUM K3 OCHOBHBIX OOBEKTOB
npodeccuoHanbHON  eATEeNbHOCTH MAarucTpoB SIBIISIIOTCS METOJBl M CPEACTBA
JMArHOCTUKH, WCCIEOBAHUS W KOHTPOJIS Ka4ecTBa MarepHaloB, U KOMITBIOTEPHOE
nmporpaMmHoe obOecrieueHre it 0O0pabOTKH pe3yJbTaroB W aHAIHW3a IOJYYCHHBIX
JaHHBIX. B Hay4yHO-MCCIIEIOBaTeIbCKMX W IMPOM3BOACTBCHHBIX JIA0OPATOPUAX IS
WCCJICIOBaHUSI M KOHTPOJIS TMOJUKPUCTAUIMUECKUX MAaTepUAIOB HEOPraHMYEeCKOW |
OpPraHUYECKOW MPHUPOIBI PA3IUYHOTO HA3HAYEHUS IMUPOKO HCIONB3YETCS KOMILICKC
HEPa3pyIIAIOIINX METOJ0B W IMPOTPAMMHOTO OOCECIEUYCHHS PEHTTEHO(A30BOTO U
PEHTTEHOCTPYKTYPHOTO aHATIU3a.

1.2 3agauyu u3y4yeHUus AUCHUTNIMHBI

3agayamMy U3y4EeHUS JUCUUILIUHBI SIBISIOTCS:

- cHUcTeMaru3alMs KOMIUIEKCa HEOOXOAMMBIX 3HAaHUH O KPHUCTAUIMYECKOM
CTPOCHUH BEIIECTBA U AU(PPaAKIIMK PEHTTEHOBCKOTO U3TyYEHHs Ha KPUCTAIIAX;

- U3y4YeHHE MPUHIUIIOB U TEOPETUYECKUX OCHOB METOJOB PEHTTEHO(]A30BOTO
U PEHTTCHOCTPYKTYPHOIO AHAIN3d; - MU3YYEHUE MAreMarTu4ecKoro M IPOTrpaMMHOIO
o0ecrnieueHus1 peHTTeHO()a30BOr0 U PEHTTEHOCTPYKTYPHOTO aHATIHN3a;

- U3y4YEeHHE UH(POPMAITMOHHBIX peHTTeHOTpadhUIECKIX u
KPUCTAIOCTPYKTYPHBIX ~ 0a3  JaHHBIX; - BBIPaOOTKA YMEHHA W  HaBHIKOB
UCIIOJIB30BaHUS TPOTPAMMHOTO M HMH(OPMAIMOHHOTO OOECTIeYeHusl IJIsi aHaIu3a
(azoBoro COCTaBa U KPUCTALIHYECKOM CTPYKTYPBI Pa3ITUYHBIX

MOJIMKPUCTATINYECKUX BEIIECTB, MHOTO(A3HBIX MarepUaIOB U TEXHOJIOTHYECKUX
MPOTYKTOB.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JAUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPaMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIE pe3ynbTaTbl 06y4YeHMst No AUCUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

IIK-3: CniocoGeH opranu3oBaTh NMpoBeJeHHEe AHAJIN3a U AHAJIN3UPOBATH CTPYKTYPY
HOBBIX MAaTEepPHAJIOB, A/IaANITHPOBATH METOAMKH UCCJIeI0BAHUA CBOMCTB MAaTePHAJIOB K
NOTPe0HOCTSAM NMPOU3BOICTBA M Pa3padaThIBaTh ClielUATIbHbIE METOAUKH

I1K-3.1: Opranusyer u 3HaTh OCHOBHBIE OCOOCHHOCTH PEHTTEHOCTPYKTYPHOTO
IIPOBOJUT CTPYKTYPHBIM aHAIN3 | aHAIN3a MOHOKPUCTALIOB, ITOJIMKPUCTAIUIOB U
U orpesienieHre pU3NIeCKuX 1 HAaHOKPUCTAIIOB
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(bU3UKO-MEXaHUYECKUX CBOMCTB
MarepHuaioB

YMeTh UCTI0IB30BaTh COBPEMEHHOE ITPOIPAMMHOE U
HMH(pOPMAIIMOHHOE 00ecTIeYeHNEe OCHOBHBIX METOJI0B
PEHTIeHO(a30BOro U PEHTIEHOCTPYKTYPHOTO aHAIN3a
MOJINKPUCTAIUIOB AJIs1 SKCIIEPUMEHTAIbHOTO N3Y4YEHHUS
aTOMHO-KPUCTAIIMUYECKON CTPYKTYpBI, (pazoBoro u
AIIEMEHTHOTO COCTaBa BEMIECTB M MHOTO(a3HBIX
MOJUKPUCTAUINYECKUX MareprUaoB

Brnanets cnoco0amu 00pabOTKHU 3KCTIEPUMEHTATBHBIX
TU(PPaKIIMOHHBIX TaHHBIX, TOJTyYaeMbIX Ha
PEHTTEHOBCKUX MOPOILIKOBBIX TU(PAKTOMETPaX, C
MIOMOIIBIO TPOTPAMMHOI0 0OecreueHus
PEHTIeHO(a30BOTO U PEHTTEHOCTPYKTYPHOTO aHATH32a

ITK-3.2: Beibupaer
obopynoBanue, MpuOOPHI 1
METO/IBI JISI IPOBEICHUS
SKCIIEPUMEHTOB, ITPOBOTUT
OKCIIEPUMEHTHI U OCYIICCTBIISET
CTaTUCTHYECKYI0 00paboOTKy
IKCIIEPUMEHTATBHBIX JTAHHBIX,
aIanTHPyeT METOINKA
WCCJICIOBAHUSI MaTEPHATOB K
NOTPEOHOCTSIM MPOU3BOJICTBA U
pa3pabarbIBaeT CreluaTbHbIC
METOIUKH

3HaTh OCHOBHBIE OCOOCHHOCTH PEHTICHOCTPYKTYPHOTO
aHaTM3a MOHOKPUCTAIIIOB, TIOJIMKPUCTALIOB U
HAHOKPHCTAIOB

YMeTh HCHOIb30BaTh COBPEMEHHOE MTPOTPaMMHOE U
nHpOpMAaIMOHHOE 00eCTIeYeHNe OCHOBHBIX METO/IOB
PEHTIeHO(a30BOTO U PEHTTEHOCTPYKTYPHOTO aHATH3a
MOJUKPUCTAIIIOB JUIS AKCTIEPUMEHTATHBHOTO U3Y4EHUS
aTOMHO-KPUCTAUINYECKOH CTPYKTYPHI, (ha30BOTO U
3JIEMEHTHOTO COCTaBa BEIIECTB M MHOTO(a3HBIX
MOJUKPUCTALTNYECKIX MaTepHAIOB

Brnanetrs crnocob6amu 06pabOTKH SKCTIEPUMEHTATBHBIX
T (PaKIIMOHHBIX JAHHBIX, TOTy4aeMbIX Ha
PEHTT€HOBCKHX MOPOIIKOBBIX AU(PpakTOMETpax, ¢
MIOMOIIBIO TPOTPAMMHOTO 00ECTICUEHHS
PEHTreHO(a30BOr0 U PEHTTEHOCTPYKTYPHOT'O aHATIH3a

ITK-5: CnocodeH k npogecCHOHATBHOM IKCIJIYaTAIlMM COBPEMEHHOI0 000py10BaHH S
U IpUGOPOB B COOTBETCTBHH € LeJSIMU MATHCTEPCKOI MPOrpaMMbl

[IK-5.1: Ucnons3yer
COBPEMEHHOE aHATUTHYECKOE
o0opyaoBaHK€e U TPUOOPHI JIIs
HpOBEICHUs UCCIIEIOBaHNUH B
COOTBETCTBUHU C IICITIAMU
MarucTepcKoil mporpammsl

3HaTh OCHOBHBIE OCOOEHHOCTH PEHTI€HOCTPYKTYPHOTO
aHaJIM3a MOHOKPUCTAJIOB, OJIUKPUCTAIIOB U
HAHOKPUCTAJIOB

VYMeTh UCT0Ib30BaTh COBPEMEHHOE IPOTPAMMHOE U
MH(OPMAIMOHHOE 00eCcTIeYeHNE OCHOBHBIX METOJIOB
PEHTIeHO(a30BOro U PEHTIEHOCTPYKTYPHOTO aHAIN32
MOJINKPUCTAIUIOB AJIs1 AKCIIEPUMEHTAIbHOTO N3Y4YEHHUS
aTOMHO-KPUCTAIIIMUYECKON CTPYKTYpBI, (pazoBoro u
AIIEMEHTHOTO COCTaBa BEMIECTB M MHOTO(a3HBIX
MOJUKPUCTAUINYECKUX MareprUaoB

Brnanets cnoco0amu 00pabOTKH 3KCTIIEPUMEHTATBHBIX
TU(PPaKIIMOHHBIX TaHHBIX, TOTyYaeMbIX Ha
PEHTIEHOBCKUX MOPOILIKOBBIX TU(PaKTOMETPax, €
MIOMOILBIO IPOTPAMMHOI0 00ecreueHus

PEHTTeHO(a30BOr0 U PEHTIEHOCTPYKTYPHOTO aHAIN32




[1K-5.2: [IpodeccronanbHO
9KCILTyaTUPyeT COBPEMEHHOE
o0opy10BaHME U TPHOOPHI B
TEXHOJIOTHYECKHUX ITPOLIeccax
nepepadoOTKH OTXOJIOB

3HaTh OCHOBHbBIE OCOOEHHOCTH PEHTIEHOCTPYKTYPHOI'O
aHaJIN3a MOHOKPHUCTAILIOB, NOJUKPUCTAIIOB U
HaHOKPUCTAIIOB

YMeTh UCTI0Ib30BaTh COBPEMEHHOE TPOrPAMMHOE U
nHpOpMaIMOHHOE 00ecTeyeHne OCHOBHBIX METO/IOB
PEHTTeHO(a30BOTO U PEHTIEHOCTPYKTYPHOTO aHAIN32
MOJUKPUCTAIIOB JUIS SKCIIEPUMEHTAIBHOTO U3Y4YEHUS

aTOMHO-KPUCTATUICCKOM CTPYKTYPHI, (Pa3oBOTO 1
3JIEMEHTHOTO COCTaBa BEIIECTB M MHOTO(Da3HbIX
MOJINKPUCTALUINYCCKUX MaTePHATIOB

Bianets crmocob6amu 06paboTKH SKCIIEPUMEHTATBHBIX
TUQPPAKIUOHHBIX JAHHBIX, TOJy9IacMbIX Ha
PEHTICHOBCKHX IMOPOIIKOBBIX AU(pakToMeTpax, ¢
MTOMOIIIBIO TTPOTPAMMHOTO 00ecTeueHUs
PEHTIeHO(a30BOT0 H PEHTTEHOCTPYKTYPHOTO aHAIN32

1.4 Oco0eHHOCTH peaM3alMu TN CIUTLTHHBI

SI3BIK peanu3anuy IUCHUILIMHBL Pycckuil.

Jucuuruinnaa (Moxyiib) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora
4 (144)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(Ox3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. OcCHOBBI KPHCTAJJIMYECKOI0 CTPOCHH S BelleCcTBA U AU paKuu

1 PEHTT€HOBCKOT0

H3JYYCHUA HA KPpUCTAJLIaX.

1. Kpucramuiorpaguueckue OCHOBBI CTPOCHHUS
KPUCTALINYCCKUX TElL.

Tpu ypoBHS 1u(HPaKIIMOHHOTO UCCIIETOBAHUS
KPUCTALTMIECKOTO CTPOSHUS MaTepUAIOB: (ha30BbIi
COCTaB, MEKPOCTPYKTYpa, aTOMHasI KPUCTALTHYECKAsI
CTPYKTYypa, UX OTPOKEHUE HA PEHTTCHOTpaMMaXx.
Knaccudukarys, MeTogoB peHTreHo()a3oBoro u
PEHTTEHOCTPYKTYPHOTO aHATH3a.

CuMMeTpHs KpUCTALIOB. 3aKPBIThIE AIIEMEHTHI CUMMETPHH.

Kpucrammueckas pemierka u staeika.
Kpucramnorpapuueckue miockoCTH, HaIpaBJIeHUs U
uHeKchl. Knaccudukarus KpucTamInuecKuX pereTok.
Kpucramiorpapuueckue cucteMbl KOOPJAMHAT U ONEpaluu
cummeTpun. Todeunsle rpynnsl cuMMeTpun. OTKpBIThIE
JIEMEHTBI cUMMeTpHH. [IpocTpanCcTBEHHBIE IPYIIIBI
cummeTpuu. [IpaBuiibHas cucreMa Touek.




2. O0parHas pelieTka U €€ OCHOBHBIE CBOMCTBA.
Ckanspnble 1 BekTopHbIe YpaBHeHUA Jlays. Cdepsl
otpaxenus (OBanbaa) u orpannueHus. @opmyna Bynbda-
Bparros. CriocoObl perucTpai peHTIéHOBCKOTO
U3Ty4YEHUs, METO/ BpallleHUs] MOHOKpHCTAIIa, MeTo Jlaya,
MeToA nopourka. MHaummpoBanue peHTreHorpaMM U
YTOYHEHHE MapaMEeTPOB KPUCTAUIMYECKOM PEIIeTKH.

3. dudpakius peHTTEHOBCKHX JIYYeH Ha KpUCTAIIax.
WHTeHCHBHOCTD PEHTTCHOBCKUX AU(PAKIIMOHHBIX JTHHUH.
OcHoBHbIE (aKTOPBI, BIUAIOLINE HA HHTEHCUBHOCTh
PEHTIeHOBCKOM JIMHUHU. [Ioromenrne peHTrTeHOBCKUX JIy4ei
BeIecTBOM. ATOMHBIH (pakTop. CTpyKTypHas aMIUIUTY1a U
CTPYKTYPHBI MHOKUATEIIb UHTEHCUBHOCTHU. Y TJIOBOU
(akTop, MHOXKUTEIIb IOBTOPSIEMOCTH, TEMIIEPATY PHBII
¢akrop. Cucremarnueckue noracanus. MHTerpampHas
MHTCHCUBHOCTD JIMHUU. DOpMyIIbI U1 pacyeTra
UHTETPATIbHON MHTEHCUBHOCTU AU(PPAKIIMOHHBIX JTMHUN
0J1HO(ha3HBIX 1 MHOTO()a3HBIX TOTUKPUCTATIINYECKUX
BEIIECTB.

4. CUMBOJIBI U IPEJICTABIEHUE TPOCTPAHCTBEHHBIX Py
CHMMETpPHH (C UCTIONB30BaHNeM anuMary B Power Point).

5.

20

2. KauecTBeHHBII 1 KOJIMYeCTBEHHbI PeHTreHo(ha30BbIi aHAIN

1. PentrenodazoBblii aHau3.

®azoBas unentudukanys marepuanon (OU) c
ucnonbszoBanueM 6a3 nqanueix PDF2/PDF4 ICDD.
NHpopMaliioHHO-ITOMCKOBAask CUCTEMA PEHTI€HO(a30BOT0
ananuza (UIIC PDA). Mcnionp3oBaHue JaHHBIX Jp. METOJIOB
ananu3a npu @Y. Meron kiactepaon OU.




2. KonnuecTBeHHBIN peHTTeHO(DA30BBIN aHATTU3.
Knaccuduxanus metono KPOA. MeTo1bl BHEIITHETO U
BHYTPEHHETO CTaHJapTa, CTaHIapTHBIE 00pa3Ilsl (pazoBOro
cocrtaBa. beccranaptabiii KPOA, MeToab! CCHIIIOYHBIX
MHTEHCUBHOCTEH (KOPYHIOBBIX YHCE), UCIIOJIb30BaHHE
KOJIMYECTBEHHOTO XUMHU4eckoro coctaBa, KPOA amopdHo-
KPUCTATMYECKUX CMECE.

®akropsl TouHOCTH KPDA: TEKCTYpa, CTPyKTypHBIE U
MHUKPOCTPYKTYpHBIE 3PPEKThI, MUKPOHANPSIKEHUS 1
pazMepbl YacTHIl, MUKPOTOTJIoUIeHne. MeToIuKI
poOONOATOTOBKH 00pa3iioB. CXeMbI peTUCTpaIluu
mudpaxrorpamm. [Tpumenenne UTIC POA nns KPDA.

3. Penrrenorpadudeckue 6a3pl qanasix PDF2/PDF4 ICDD
u UTIC POA.

4. KonmmuecTBeHHBIN U KOJTMYECTBEHHBIM PEHTICHO(DA30BbII
AHATIN3 C UCTIOIH30BaHUEM HMH(DOPMAITMOHHO-TIOMCKOBOM
cuctembl UT1C POA (aBTopckas pazpaboTka).

5.

20

3. PeHTFeHOCprKTyprIﬁ AHAJU3 MOHO-. ITIOJIH- U HAHOKPUCTAJLJIOB.

1. PEHTreHOCTPYKTYpHBIN aHAIN3 MOJIMKPUCTAUINYECKUX
marepuanoB. Kpucrannuueckas ctpykrypa. OCHOBHBIE
CTPYKTYPHBIE THIIbI 2JIEMEHTOB U COEAMHEHNN. ba3bl
KPUCTANIOCTPYKTYPHBIX JaHHBIX. PEHTT€HOCTPYKTYpHBIi
AHAIN3 HAHOKPUCTAUINYECKUX MarepHaloB. 3aBUCUMOCTh
yiupeHust 1uHui ot pazmepos (OKP) u
MUKpoaedopmanuii HaHoYacTHLl. Brinenenue ¢puzndyeckoro
ymmpenust tuanid, Mmetoasl CenskoBa-lllepepa u Yoppena-
ABepOaxa.




2. Haznauenue u sTanbl CTPYKTYPHOTO UCCIIECIOBAHUSA.
IIepBblii 31l - OIIPEAEIICHUE TapaMETPBI PEILIETKU U
CUMMeTpus Kpuctauia. MHInIupoBaHye MOPOIIKOBBIX
peHTresorpamm. lIpenusnonHoe yrouHeHue napaMmeTpoB
KpUCTAUTMYECKOM pemieTku. OnpeneneHne
IPOCTPAHCTBEHHOM IPYIIIBI IO MOTACAHUSIM PEPIEKCOB.
CoBpeMeHHOE MareMarnyeckoe ooecreyeHue.

Bropoii 3Tan — nouck CTpyKTypHOR Monaenu. MeTtobl
MIOMCKA CTPYKTYPHBIX MOJENEH MO MOPOIIKOBBIM
pertreHorpammam. [enetrueckue anroput™mel (I'A) u
METO/bl UMUTAIIUHU OTKUTA JJIS IOUCKA CTPYKTYPHBIX
MoJIeJIeN B IpsiMOM InpocTpaHcTBe. COBpEMEHHOE
MareMarnyeckoe ooecreueHue.

Tperuii oTan - yTo4HeHue CTPYKTYpPbl METOIaMHU

MOJHOMPO(PMIBHOTO aHATH3a MOPOIIKOBBIX PEHTI€HOTPaMM

1o Merony Pursenbna. CoBpeMEHHOE MaTeEMaTU4eCKOe
obecrieueHue.

YetBepThlii Tan - Bepudukanus crpykrypsl. [louck
AQHAJIOTOB B CTPYKTYPHBIX 0a3ax JaHHBIX.

Kpucramnoxumundeckuil ananus cTpykTypbl. COBpeMEHHOE

MareMarnyeckoe 00eCIieueHIeE.
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3. Meton PutBenbpaa yTOUHEHUS] KPUCTALIMYECKON
CTPYKTYPHI 1O TPOGUITIO TOPOITKOBOM PEHTTCHOTPAMMEI.
MonenupoBanue po¢uiIsi peHTTeHOTPaMMBbI, PYHKITAN
npoduIs, MOTYIIHUPHUHBI U ACUMMETPHUH TUHUH,
MOJIEJTMPOBAHNE BIMSHUS IPEUMYIIECTBEHHONH OpUEHTAIIUU
HA UHTEHCUBHOCTb, YIIUPEHUS! JIMHUMA OT pa3MEpPOB YaCTHUIL
U MUKpOHaNpskeHUH. JlekoMno3uiys HHTEHCUBHOCTH
JUHUA U yTOYHEHHE TTapaMeTPOB MPO(HIISL U PEIIeTKU 2
(meton Jle boitna). Pacuer u yrouHeHHe KpUCTALTHYECKON
cTpykTypsl. [Ipumenenune merona Pursenbaa mis
YTOYHEHHE CTPYKTYPbI U U3yUEHUS TBEPbIX PACTBOPOB.
MuorodazHblil BapuaHT MeToaa Putsenba.
KonuvecTBeHHBIN peHTreHO(a30BhIN aHATH3 METOIOM
PutBennaa. CoBpeMeHHOE MareMaTHuecKoe o0ecrieueHne
MeTo/1a.

4. Kpucramoctpykrypabie 6a3bl ganHbix ICSD u COD
(otkpsitast B/l ¢ noctynom uepe3 UuTepHeT).
Busyanuzaropsl kpuctaumaeckux cTpyktyp (Diamond,
Mercury).

5. Bapuanrt 1. Onpenenenue U yToUHeHUE HEM3BECTHOM
KPUCTANINYECKON CTPYKTYPBI BEIIECTBA 11O MPOGUITIO
MOPOIITKOBOM PEHTTEHOTPAMMBI C UCTIOJIb30BAHUEM 6
MHTEPaKTUBHOU BU3YyaIbHO-TpapUUeCKON TPOrpaMMBbl
GA_DDM (aBTOpckas pa3paboTka).

6.

20

4. IlpuMeHeHNe METOI0B PeHTIeH0()a30BOr0 M PEHTIeHO-CTPYKTYPHOI0 aHAJIN3a K HCCJIeJOBAHUIO MOJIN-KPUCTAJIMYeCKHX
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1. [IpuMeHeHre METOI0B PEHTTeHO(A30BOTO U
PEHTTEHOCTPYKTYPHOTO aHATM3a MAaTEPUAIOB B HAYYHBIX
HCCJIETOBAHUSAX U TIPOM3BOICTBEHHOM KOHTpOJIE.
CoBpeMeHHBIE PEeHTT€HOBCKHE TTOPOIIKOBHIC

TG PaKTOMETPbI HAYYHOTO U MPON3BOICTBEHHOTO
Ha3HaueHus. CHHXpOTpOHHOE u3nydeHue. MccnenoBanue
MarepHaioB B 0COOBIX YCIOBUSX, BBICOKHE TEMIIEPATyphl U
JABIICHUS, aHATTN3 B peaTbHOM BPEMEHHU.

[IpumeHeHre METOI0B peHTIeHO(a30BOro 1
PEHTTEHOCTPYKTYPHOTO aHATN3a B AHATUTUIECKOM
KOHTPOJIE ITPOM3BOICTBA (Ha MpUMepax aBTOPCKUX
pa3paboTOK ISl ATFOMHHUEBON U 30JI0TOA00BIBAIOIIICH
MIPOMBIIIICHHOCTH).

2. Pemienne MarepuaioBeI4€CKUX TEXHOJIOTHYECKUX 33/1a4
C MCIIOJIb30BaHUEM METOJIOB PEHTIeHO(]a30BoOTO 1
PEHTTEHOCTPYKTYpHOTO aHanu3a u nporpamm UIIC POA u
DDM.

3.

20

5. PacTpoBasi 3JIEKTPOHHAsi MUKPOCKOIMNS

1. BzaumoselicTBre 3J€KTPOHOB ¢ BemecTBOM. [IpuHium u
0COOCHHOCTH ()OPMUPOBAHUS U300PKEHUS B OTPAKEHHBIX,
MOTJIONIEHHBIX, BTOPUYHBIX JIEKTPOHAX.

OnTHueckas cxema MUKpOCKoma. AGeppaluy U pazperieHue
MHUKPOCKOIIA. /[eTeKTOpHI.

Tomnorpaduyeckuit 1 KOMIIO3UIIMOHHBIN KOHTpAcT. MeToabl
MPUTOTOBJICHUSI 00BEKTOB UccieaoBanus. [Iporpammuoe
obecnieuenue. MccrenoBarenbckiie BO3MOXKHOCTH H 3aa4H.
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2. BO3MOXXHOCTH ¥ 3a71a4¥ CBETOBOM M 3JIEKTPOHHOM
MUKPOCKOMHUU. THITBI 2IEKTPOHHBIX MUKPOCKOTIOB.
Pactposas snexkrponHas mukpockonus (POM).
DopMupoBaHUs U300PDKEHUS B OTPAKEHHBIX,
MOTJIONIEHHBIX, BTOPUYHBIX JICKTPOHAX.

TunoBkIE 33]a41 HCCIIEAOBAHMS MAaTEPUATIOB U CILIABOB TI0
naHHbeIM POM.

TUMoBbIE 33]a41 HCCIEAOBAHMS PY/I U TEXHOJIOTHUECKUX
MPOAYKTOB 10 AaHHBIM POM.

3.

20

6. PacTpoBasi 3JIeKTPOHHAasi MUKPOCKONHUS

1. ®opMHpOBaHUE XapaKTEPHUCTUUECKOTO PEHTICHOBCKOTO
U3JTYYCHHS M €r0 UCIIOJIb30BAHUE JUTS JIOKATBHOTO
MHKPOPEHTIEHOCTIEKTPATHLHOTO aHamu3a. [IpuHImn
I[ef/'ICTBI/ISI SHEProgUCIICPCUOHHBIX U BOJTHOAUCTICPCUOHHBIX
AHATTM3aTOPOB.

MCTO[[BI Ka4E€CTBCHHOI'O N KOJINYCCTBCHHOT O
MHKPOPEHTICHOCTIEKTPATHLHOTO aHATH3a.

CKaHI/IpOBaHI/IC W MPUHIUII OBCTOAOKOAUPOBAHUA,
BEILIECTBEHHBIN MUKpoaHanu3. [IporpaMMHoe obecrieueHue.
Ocobennoctu mpodomoaAroToBkU. Mccenoparenbekue
BO3MOKHOCTH U 33/1auH.
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2. DNEKTPOHHBIM MUKPOPEHTIEHOCTIEKTPATLHBIN aHATN3
(MPCA). IIporpammuoe obecrieuenne MPCA u o6paboTka
PEHTIEeHOTpamMM.

TunoBsie 33jaun aHATN3a COCTAaBa MAaTEPUAIOB U
TEXHOJIOTHYECKUX MPOAYKTOB METOJaMU Kaue€CTBEHHOTO U
konuuectBeHHOro MPCA.

[[BeTO1I0KOAMPOBAHNE U MUKPOAHATTU3 BEIIIECTBEHHOTO
COCTaBa MarepuaioB U TEXHOJIOTMYECKHUX MPOIYKTOB
Mmetonamu MPCA.

3.

20

7. JIlpyrue MUKpPOCKONMUYECKHE METOAbI M3yYeHUS

1. DnexTponorpadust. [TpUHITUTIEI 1 METOIBI
TU(GPAKLIMOHHON JIEKTPOHHON MUKPOCKOIIUH.
HccnenoBarenbckue BO3MOXHOCTHU U 33a4H.

0O0630p IPyrux MUKPOCKOITMUECKUX METO/I0B U3YUEHUS
cocTaBa U CTPYKTYphL. OkKe-CIIeKTPOCKOIUs, TYHHEIbHas,
aTOMHO-CHJIOBasA, PEHTTEHOBCKasI TU(PPaKIIHOHHAST 1
abcopOIMOHHAsT MUKPOCKOTIHSI.

2. Bo3amoxxHOCTH ¥ 3aa4u TU(PaKIIMOHHON IIEKTPOHHOMN
MHKPOCKOITHH.

Bo3MoxHOCTH U 3a1a4M IPYTUX MUKPOCKOITMYECKUX
METOJIOB U3yUYEHUS COCTaBA U CTPYKTYPBI.

3.

24

Bcero

36

18

18

144
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

3eep I. M., ActadneBa E. A., Macauckuii O. A., Jlapuonosa H. B. MeTtoabt
CTPYKTYPHOI'O aHAIM3a U KOHTPOJIb Ka4yecTBa U3JIEIHI: yueOHO-
METOJIMYECKOE TTOCOOHE ISl CaMOCTOAT. paboT [[J1s1 CTYJEHTOB CIIElL.
150600.62 «MarepuanoBeieHIE U TEXHOJIOTHS HOBBIX MarepuaioBy,
150100.62 «MarepuanoBeneHue U TEXHOJIOTHUs Marepuainos», 050501.65
«ITpodeccuonansuoe obyuenue» («MarepuanoBeaeHue u oopadboTka
marepuainony)|(Kpacnospck: COYVY).

Eropos-Tucmenko 0. K. Kpuctamiorpadust 1 KpuctaioXumus: y4eOHUK
1utst By30B 110 crietl. "Teonorus"(Mocksa: KJIY).

ITopait-Komui M. A. OCHOBBI CTPYKTYpHOTO aHATU3a XUMUYECKUX
COEIMHEHUI: yueOHOe mocoOue JIIsl XMMUYECKUX CIIelUaIbHOCTEN
yHuBepcureroB(MockBa: Briciias mkosna).

Axumos U. C., lyounun I1. C. Pentreno¢a3zoBbiii 1 peHTT€HOCTPYKTYPHBIN
aHaATN3 TOJUKPUCTAIUIOB: yue0.-MeTO. MOCOOHe il CAMOCTOSIT. pabOTHI
[ ctynenTtos crien. 150100 «MarepuanoBeaeHUE U TEXHOIOTHS HOBBIX
Mmarepuainob» |(Kpacuosipck: COYVY).

4.2 JIM1eH3UOHHOEe U CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
odecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JHUIEeH3NI0, 2 TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):

1.

Sym&SG — aHumMalroHHOE MPEACTABICHUE IPOCTPAHCTBEHHBIX IPYIIIT
cumMmetpuu B Power Point (aBTopckast pazpaboTka).

Busyanuzarop kpuctaummmyeckux CTpykryp Mercury.

HNudopmarimoHHO-TTOMCKOBAs CHCTEMA Ka4EeCTBEHHOTO U KOJIMYECTBEHHOTO
pentrerodazoporo ananuza “UIC POA” (aBTopckas pazpaboTKa).

[Tporpammsbl ITO u POWDER paiist unAuIpoBaHus, OnpeaesieHus TUMa u
MapaMeTPOB KPUCTAUIMYECKON PEIIETKH.

[Iporpamma GA_DDM ns1s noucka 1 yTOUHEHHSI aTOMHOM KPUCTAIIMYECKON
CTPYKTYPbl XUMUUYECKUX COCAMHEHUHN MO MOPOIIKOBBIM PEHTI€HOIpaMMaM Ha
0aze meTos1a PutBenpaa (aBTopckast pa3padoTKa).

KomnbroTepHsiil TpeHaxkep 11 pemieHus 3anad POA na 6aze UTIC POA
(aBTOpCKast pa3zpaboTKa).

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MHGOPMAILIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

A.C. Xpamos, P.A. Ha3umoB. PEHTT€HOCTPYKTYpHBIN aHaIW3
MOJUKPUCTALIOB. Kparkuii TEpMUHOIOTMYECKUI AIEKTPOHHBIN CIIOBAPh. —
Kazanb: 137a. Kazanckoro rocyaapcTBeHHOTO yHUBEpcuTeTa, - 2009. - 72 c.
http://shelly.kpfu.ru/portal/docs/F1031488164/14 rsa5 2.pdf

bazbl nanHbIX TUGPaAKIIMOHHBIX peHTIeHOBCKHUX cTaHAapToB (a3 PDF2 ICDD
unu UTIC POA.
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3. bazw1 kpuctamocTpykTypHbix gaHHbIX BemecTB [CSD i COD
(Crystallography Open Database:
http://www.crystallography.net/search.html ).

S ®oHa OLIEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOJATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmMam
JUCHHUIIIINH.

6 MartepuajibHO-TeXHHYeCKasi 0a3a, He00X0AMMAA /IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

KoMnbIoTepHBIN Ki1acC ¢ MHTEPAKTUBHOM TOCKOW U KOMIIBIOTEPAMU C
BBHIIIICOMMCAHHBIM MTPOTPAMMHBIM 00ECIIEUeHUEM TUCIUIUIMHBI (€CTh).

PentrenoBckuii AudpakTpoMeTp IS MOATOTOBKU PEHTTEHOTPAMM MarepHaIOB JIJIs
71a00paTOPHBIX U CAMOCTOSITENILHBIX padoT (ecTh: XRD-7000 Shimadzu).
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