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1. Ilesu ocBOeHMS JUCUHMIIIIHMHBI

['maBHOW MENBbI0 OCBOCHHUS TUCHUILIMHBI "PEHTreHOCTPYKTYpHBIH W peHTreHo(]a30oBbIit
aHanmu3" sABISETCAd O3HAKOMIICHUE CTYACHTOB C OCHOBHBIMH IIPUHIOUIIAMH W BO3MOXHOCTSAMU
METO/Ia PEHTTEHOBCKOM AMQPaKIUUA, KOTOPOE TMOJKPEIUIIeTCS Jab0paTOpHBIMH paboTaMu Ha
COBpPCMCHHOM OGOPYI[OBaHI/II/I nmo 3aJga4yaM, OCHOBAHHBIM Ha pPCAJIbHO BbIMIOJIHACMBIX Ha
PEHTT€HOBCKOM U (pakTOMeTpe HUCCIeA0BAHUSIX.

I[aBaH BO3MOXHOCTb CTYACHTaAM INPUMCHUTL CBOU 3HAHMU, OTpaGOTaTB YMCHUSA U HABBIKU
Ha KOHKPETHOM OOOpYIOBaHMM W TIPOTPAMMHOM OOECIEYCHHUH C peaJbHbIMH OOBEKTaMH,
AUCHUIITIMHA 3HAKOMUT UX C HAYUHBIM AHAJIMTHYCCKUM O60py,Z[OBaHI/IeM 1 UCCIICOO0BATCIIbCKUMHAU
3a/1ayaMu BOOOIIE U C TTOJJOOHBIMH TU(PPAKTOMETPAMH B YaCTHOCTH.

2. MecTto nucuumimabl B ctpykrype OIl marucrparypsl

Hucnunmuaa  "PeHTreHOCTPYKTYpHBIH ¥ peHTreHo¢as3oBbld  aHaMM3"  SBJISETCS
JUCITUTIMHON 110 BBIOOPY M OTHOCHUTCS K BAPHATUBHOMN YacTH.

OcBoeHMe TaHHOM AMCHUILTUHBI BO MHOTOM OCHOBBIBAETCSl Ha 3HAHUSX, MOJYYSHHBIX MPU
u3ydeHun JuctuIuinH: "OCHOBBI KpucTauiorpaguu u kpucrawoxumun”, "HucieHHsle MeToabl",
"®uzuka aTOMOB M AaTOMHBIX sABiIeHUU", "Merposnorus, craHgapTH3alUs W TEXHUYECKHUE
u3mepenus”, "®dusznka KOHIEHCHUPOBAHHOIO COCTOsHMSA". B mpoiiecce OCBOEHUs IUCHUILIIUHBI
CIIyIIaTeIN 3HAKOMSTCS C METOJOM PEHTICHOBCKOW AH(PAKIMH, YCTPOWCTBOM U TNPHUHIIUIIAMHU
paboThl PEHTTCHOBCKUX AU(PPAKTOMETPOB, (PYHKIIUAMH, OINUCHIBAIOIIUMH JTUPPAKITTOHHYIO
KapTUHY U TUGPAKIIMOHHBIC UKW, NX CBOMCTBaAMH. B Kypce paccMaTpuBaroTCs MPUHIHIIBL PaOOTHI
PEHTT€HOBCKOI TpyOKH, MOJTyIPOBOTHUKOBOTO JeTeKTopa [lenbTheE, reoMeTpus
caMO(OKYCHUPOBKH.

3. [lmanupyemble pe3yjbTaTbl OOyYeHHS] 10 [WCHUILUIAHE, COOTHECEHHbIEe C
IVIAHUPYeMbIMU pe3yabTaTtamu ocBoenns OII marucrparypsl

[Iponiecc M3ydeHuss TUCLMIUIMHBI HalpaBiieH Ha (JOPMUPOBAHHE CIEIYIOIIUX 3JIEMEHTOB
komrereHmii B cooTtBercTBUU ¢ PI'OC BO, OIl BO u mpuoOpereHust Cleaylonmx 3HaHWH,
YMEHUs, HABBIKOB U (MJIM) OTIBITA AEATEIbHOCTH

dopmupyemas NuaukaTop 1ocTHKEHUSI
KOMIleTeHIUsl (KOA 1 KOMIIeTeHIIUH (KO 1 IlepeyeHb IUIAHMPYEMBIX Pe3yJILTATOB 00Y4YCHHUS
¢opmyauposka) ¢opmyauposka)
IIpodeccuoHabHbIE KOMIETEHIIUH
3HATD:

MNJI_TIK-3.1. JemoHCTpHpYET * IIpuHnuns! paboTHl OCHOBHBIX YJIOB

3HAHWC MPUHLIMUIIOB MJIAHUPOBAHUSA AudpakToMeTpa

11 aBTOMATH3aLMH [TPOBEICHUS * TI'nmaBHBIE BUIBI TU(PPAKINOHHON CHEMKU
[1K-3. 'oroB ocBauBath PKCIICPUMEHTA. *  OcHOBHbIE (YHKIHH CIICIHAILHOTO
IPUHIHIBL ITAHUPOBAHHS 1 IPOrPaMMHOTO 06ECIeUCHHSI
MCTO/B! aBTOMATH3aIH V/1_TIK-3.2. Ymeer 3aBHCHMOCTH ONyYaeMBbIX SKCIIEPHMEHTAIBHBIX
PKCIEpPUMEHTA Ha OCHOBE pa3pabaTbIBaTh TPEOOBAHUS K JAHHBIX OT BBIGPAHHBIX TAPAMETPOB CHEMKH
nH(OpMAaLMo HHO - CpeaCTBaM MPOBEACHUS
M3MEPHUTENBHBIX KOMIUIEKCOB [YKCIIEPUMEHTA, KOHTPOJIS U VMeTh:

KaK CpCICTBA IMMOBBIIICHUA AMArHOCTUKH.

* BriOpaTh MeTO TPOOOIIOATOTOBKH, PEXKUM
TOYHOCTH U CHIDKCHHMS 3aTpaT

CBEMKH (MOITHOCTh TPYOKH, [UTHTEIHLHOCTh

Ha eT0 MPOBEACHHE, J] T1K-3.3. ObnagacT HaBbIKAMH o
— JKCIO3UIIMH, BEJIMUMHY [Iara, UCCIIeyeMBblii
OBJIAICBATH HABBIKAMH TECTUPOBAHUSI U TUATHOCTUKHU
N - JMana3oH yTJIOB)
M3MEpeHuil B pealibHOM M37eUi MUKPO- U - . 6
BPEMCHH. HAHODJIEKTPOHUKH. METOI0NOTHH POBOANTE d(EKTHBHBI MOUCK B Ieg]?)D
{CCITe IOBAHMS W3EHiT MHKPO- 1 peHTreH I (PaKINOHHBIX JaHHBIX

Brranciats npodrits qudpakInoHHBIX THKOB H
pa3Mep KPUCTAJUTUTOB

HAHOJJICKTPOHUKU.

Ruamory waoy srransue




* TlocTeneHHOTO BBHIBEACHUS 000PYAOBaHHA B
paboumnii pesKUM U €T0 BBIKIIIOUYCHUS

* TIporpaMMUpOBaHHUS HUCCICIOBATEIBCKOTO
saganus it ARL X'TRA B WinXRD

* OOpaboTtkn TUdpaKIUOHHBIX (HaiIoB U

HUICHTU(DUKAIIMH UCCIICTOBAHHOM (ha3bl

cnencrramMu WinXRD w ICDD DNView

3HaTh

* TpeboBaHMS K HCCIEAyEMOMY 00pasIty st
KOHKPETHOTO mpubopa U MeToa

J_TIK-4.1. 3maeT coco6s! *  OCHOBHbIEC NPUHIHUIIBI PEHTTEHOBCKOM
OpTraHU3alMH U IPOBEICHUS JudpaKkum
OKCIICPUMEHTAIBHBIX 3a1auK, KOTOPBIE O3BOJISIET PEIATh JaHHbIH
FICCIICIOBAHIH. METO/JI, MATCPHUAJIbl, IJI1 KOTOPBIX OH MOXKET

[TK-4. CHoco6eH K D dexTUBHO UCTIONIB30BATHCS
/1_TIK-4.2. Cniocoben

OpraHHU3aIiK U IPOBEICHUIO —
CaMOCTOSTENILHO TPOBOANTD 'VMeTh

PKCIIEpUMEHTAIBHBIX KT HMCH AN HELS Pas

o L

JiCCIIe OBAHMIE ¢ p a00TaTh C SKCIEPUMEHTAIbHBIMH JAHHBIMA

MCCIICJOBaHUSI. B CTOPOHHHX IIporpamMMax

MMPUMCHCHHUEM COBPEMEHHBIX

CPEJICTB 1 METOMIOB. [IpoBOIUTH CPAaBHUTENBHBIN aHATIH3 CEPUN

1J1_11K-4.3. lemoucTpupyer pasIMYHBIX 06Pa3oB

HaBBIKH TIPOBEICHMS

I/ICCHC,I[OBaHI/II‘/'I C IPUMCHCHUEM BJIﬂlIeTb HaBbBIKAMHU

COBPEMEHHBIX CPEJICTB M METOMIOB. ¢ [TonroTOBKM U YCTAHOBKU 0OPa3LOB AL
uccienosanug B ARL X'TRA

CaMoCTOSITeTbHOM PabOTHI C pa3IMIHBIMU

MCTOYHUKAMU WH(POPMAIIMU TI0 TEMATHKE Kypca

4. O0beM, CTPYKTYpPA M coJep:KaHue TUCHUILINHBI

OO6mmas TpyA0€MKOCTh TUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIE €AMHUIIBI, 72 aKaJIeMHUYECKUX

qaca.
= Buasl y4e0HBIX 3aHATHIA, BKIIOYasi | @opMbI TEKYLIEro KOHTPOJIS
No Tembl (pa3aesibl) g CaMOCTOAITEIbLHYI0 padoTy ycrneBaeMocTH
n/N |IMCHMILIMHBI, HX COMEP/KAHNE| Z | CTYAEHTOB, H X TPYI0EMKOCTh (B
o aKaJeMH4YeCKHX Yacax) ®opMa NPOMe:KYTOUHOI
aTTecTalluM (no cemecmpam)
KonTakTHas padoTa
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1 |PeHTreHOBCKOE M3ITyYCHUE 3 2 2 5 Yerasrii onpoc OTYeT 1Mo
nabopaTopHoi pabote
JlabopaTopHoe 00opymOBaHUE U .
2 parop Py 3 2 4 5 VYerasriii onpoc Otyer no
pabora Ha HeM .
nabopaTopHoi pabote
3 [Penrrenoda3oBblii aHATN3 3 2 2 1 5 Yerasrid onpoc OTYeT 1Mo
nabopaTopHoi pabote
4  |IHTeHCHUBHOCTH pehIeKCOB 3 2 2 1 5 Yerasrid onpoc OTYeT 1Mo
nabopaTopHoi pabote




5 Pasmep KPUCTAILTHTOB o3 2 2 1 5 Yerasrii onpoc Otyer no
MUKPOHATPSDKECHHS .
nabopaTopHoi pabote
6 |PeHTreHOCTPYKTYpHBIN aHamu3 | 3 4 2 1 5 Yerasrii onpoc OTYeT 1Mo
nabopaTopHoi pabote
7 |dpyrue npuKiIagHbIe BOIPOCH 3 2 2 1 5 VYernsiii onpoc OTueT 1o
nabopaTopHoi pabote
Bcero 16 | 0 16 5 0 35

Conep:xaHue pa3/ieoB QU CHUNLTHHBI

Tema Nel. PeHTreHOBCKOE U3ITyYeHUE

1.1 OcHOBBl (U3MKM W CBOWCTBA PEHTTEHOBCKOTO wu3iydeHus. 1.2 ChekTpanbHoe
pacnpenesieHue  MHTEHCUBHOCTH  XapaKTEepUCTUUECKOro  m3nydeHus. 1.3 ChekTpaibHOe
pacmpenelieHne  WHTEHCHUBHOCTH  TOpMO3HOTOo  (Oemoro) wumsmydenus. 1.4  Ilornomienue
peHTreHoBckoro m3nydeHus. Kpas nornomenus u ¢ayopecrentHoe usnyudenue. 1.5 KorepentHoe
U HEKOTEPEHTHOE pPAacCEIHHE PEHTTEHOBCKOTro u3inyuyeHus. 1.6 IlpenomieHue peHTreHOBCKHMX
aydeit. 1.7 JInuHbl BOJAH peHTreHoBCcKuUX Jyde. 1.8 Egunuier uszmepenus. 1.9 TouynocTh
U3MEpEHMUS.

Tema Ne2. JlTabopaTopHoe oOopyoBaHue U paboTa HA HEM

2.1 PentrenoBckue audpakToMeTpsl. 2.2 PeHTreHoBCKas TpyOKa U MOJTydeHUE
peHTreHoBckux Jyydeit. 2.3 Bwibop msnydenus. 2.4 Ilpuembl ocnabmenust pona, GpuabTphl. 2.5
Peructparnus peHTreHOBCKOTO nU3ilydeHus. 2.6 J[eTeKTopbl pEHTT€HOBCKOTO U3ITyYEHHUSI.
2.7 Cueruuku ['eiirepa-Mromiepa. 2.8 [Iponopuuonanbhblid cueTyuk. 2.9 CUMHTHUIUISIIUOHHBIN
cuetunk. 2.10 IlomynpoBogHukoBblii aerekrop. 2.11 M3MepeHHMe MHTEHCHMBHOCTH CYETYHMKAMU
dotonoB. 2.12 I'eoMeTpusi CheMKH B yCTpoicTBO roHHomeTpa. 2.13 FOctupoBka n kaimmOpoBka
ronuometpa. 2.14 TpeOGoBaHus K TEXHHKE O€30MACHOCTH NpHU pabOTE C PEHTI€HOBCKUM
nudpakromerpom. 2.15 TlopomkoBenii pentreHoBckuii audpakromerp ARL X'TRA Thermo
Scientifique. 2.16 Ilpurorosnenue o6pasnos. 2.17 IlorpemrHocTH B OIpENEIEHUN YIJIOB
mudpakuu.  2.18 VMcTOYHMKKM OMMOOK B OMPEIEICHUH MEXIUIOCKOCTHBIX PACCTOSHUM.
3aBUCUMOCTh TOYHOCTH B orpeneneHuu d ot yria orpaxkenus. 2.19 I'padpuueckas skcTpamnoisus.
2.20 Meron HamMmeHbImUX KBaaparoB. 2.21 TepmocrtatupoBanme oOpasma. 2.22 IlompaBka Ha
IIPEIOMJICHUE.

Tema Ne3. Penrrenoda3oBbiii aHamus

3.1 Jludppakuuss peHTTeHOBCKUX Jyded B Kpuctamie. 3.2 OCHOBHBIE ypaBHEHHS
Tu(dpakIy peHTTeHOBCKHX JTyuei. 3.3 Y cioBre BO3HUKHOBEHHUSI MAKCHMYMa HHTCHCUBHOCTH.
3.4 Wnentudukanus KpUCTAIUIMUECKUX MaTtepuanoB. 3.5 OOmue MeTroapl HISHTHU(PUKAILNH,
dazooro ananmmsa. 3.6 Ommcanue W 00pabOTKa MOPOMIKOBBIX peHTreHorpamm. 3.7 Kaprouka
nopoIKOBEIX MudpakimonHbix qaHHBIX (PDF ICDD). 3.8 HekoTopsie MpakTU4YecKUe TPYIHOCTH,
YyBCTBUTEIHLHOCTh MeToAa. 3.9 Cucrema aBTOMAaTHYECKON WIECHTU(UKAIMKA BEIIECTB IIO
perrrenorpammaMm (WinXRD+DDView). 3.10 Meron moadopa H30CTPYKTYPHBIX COEIMHEHUH.
3.11 ®a30Bblii aHaIN3 cMecH JBYX BemlecTB. 3.12 OmpeneneHue mpomopuuil COCTaBHBIX 4YacTeu
CMECH, KOJTMYeCTBEeHHBIN (a3oBbiii aHam3. 3.13 Meron PutBennaa.

Tema Ne4. UHTeHCHBHOCTH pediiekcoB

4.1 BpluuciieHMe WHTEHCUBHOCTEH pEHTIeHOBCKUX pediekcoB. 4.2 dopmyna uis
OTHOCHUTEJIbHON MHTEHCUBHOCTH. 4.3 YTi0Boit daktop. 4.4 dakTop MOTIOMIECHHUS.
4.5 DOxcrunkuus. 4.6 @axtop nosropsemoctH. 4.7 CtpykTypHbiil ¢dakrop. 4.8 OmnpeneneHue
CTPYKTYypHOTO (hakTOopa W CTPYKTypHOH amrmuTynabl. 4.9 Atomubiii (aktop. 4.10 ATOMHBIH
daxTop u pacnpeneneHue eKTpoHoB. 4.11 Pacyer atomHoro ¢gaxropa st CBOOOAHBIX aTOMOB.
4.12 Temmneparypusiii daktop. 4.13 I'eomerpuueckuii CTpyKTypHbIH ¢aktop. 4.14 OtcyrcTBHE
peduiekcoB (noracanue), 00yCIOBICHHOE TUIIOM PELIETKH.

Tema No5. PazMep KpUCTa/UIMTOB U MUKPOHATIPSIKEHUS

5.1 BumsHMe  pa3sMepoB  KPUCTAUIMTOB, jAepopManuu, MUKPOHANPSDKCHUH U

4



HECOBEPILICHCTB PEUICTKH Ha TU(PAKIMOHHYIO KapTUHY U IIUPUHY AU(DPAKITNOHHON JIMHUH.
5.2 OmnpeneneHue MUPUHBI MOPOIIKOBBIX JUHUN. 5.3 DdEeKTUBHBIN pa3Mep KpUCTALIUTOB. 5.4
Pacnpenenenne wactunr no pasmepam. 5.5 CMelieHue JUMHUM HA  pEHTreHOrpammax
MOJIMKPUCTAITHYECKOTO 00pasia. 5.6 M3aMepeHne BHyTpEHHUX HAMPSHKEHUN.
5.7 MukpoHanpspKeHHs U oripeaesieHue "ucTuHHON" (hopMbl TUPPaKIIMOHHON KPUBOH.
5.8 Omenka "UCTUHHOW" TONYIITUPHHBI JMHUH TI0 3HAYCHHUSAM TOJIYIITUPUHBI 00pasiia v dTajJoHa.
5.9 HckaxeHus peleTKH, MEHSIOUIMECS IO 3aKoHy KocuHyca. 5.10 MckaxkeHus pelerku,
MIPUBOASAIINE K U3MEHEHUIO MHTCHCUBHOCTH JUHUHU. 5.11 [IpobGieMbl TOYHOCTH, CUCTEMATHUYECKHE
OIIINOKHU.

Tema Ne6. PEHTreHOCTPpYKTYPHBIN aHAIU3.

6.1 OmnpeneneHue pa3MepoB 3JIEMEHTAPHOW SYEWKM KpUCTalLIa WM TPAHCISLMOHHOMN
rpynnsl. 6.2 Y4eT KOHEUHOTr0 pa3Mepa aTOMOB IPH Pa3MEIICHUHU UX B SYCHKE.
6.3 I'eomeTpryeckuii aHaJIN3 HOHHBIX KPUCTAJUIOB HA OCHOBE TEOPUH IUIOTHOW yIaKOBKHU.
6.4 I'eoMeTpuyecKrid aHAIU3 MOJICKYJAPHBIX KPUCTALIOB. 6.5 Beruncnenune koddduimenrta
ynakoBku. 6.6 ToxxnmecTBeHHBbIE W MOAOOHBIC sueiiku. 6.7 OmnpenereHUe MPOCTPaHCTBEHHOM
IPYIIbL, CAMMETPHS PACIIONIOKEHHSI aTOMOB U MOJIEKYJI B Ueiike U XuMuyeckas popmyia.
6.7 Pacder peHTreHorpaMMm B cilyyae U3BECTHOH sfdelku. 6.8 Pacuer peHTreHorpamMmsl B ciydae
HEU3BECTHON suelku. 6.9 3aBUCMMOCTD MEXKIUIOCKOCTHBIX PACCTOSIHUM OT CHUMMETPUH U
napameTpoB pemietku. 6.10 IlpenusnoHHOE omnpeneseHre MapameTpoB 3JIEMEHTAPHOW SYEHKHU
U3BECTHBIX CTPYKTYp. 6.11 Onpenenenue cTpyKTypbl KpUCTAILIOB MeTo1I0M Dyphbe.

Tema No7. Jlpyrve npukiaagHbie BOMPOCHI

7.1 Ompenenenue MOJEKYJISIPHOTO Beca M INIOTHOCTU. 7.2 OmpeneneHue Ko3PPHUIHEHTOB
TEIJIOBOTO pacmupenus. 7.3 Onpenenenue (pa3oBbIX TPAHMI] HA TUarpaMMax COCTOSHUS.
7.4 OnpeneneHue IUIOTHOCTH M MOJEKYJSpHOro Beca. 7.5 U3yueHue CBEpXCTPYKTYPHBIX
obpazoBaHuii B cruiaBax. 7.6 Meroasl peHTreHAN(PPAKTOMETPUYECKOTO aHAM3a CTPYKTYPHI
HEKPUCTAITHYECKUX O0BEKTOB. 7.7 ATOMHas! CTPYKTypa METAJIJIOB U CIIJIABOB.
7.8 Mexanudeckas oopadotka u oTxur. 7.9 [lpeBpamenus B TBepaoM coctossaun. 7.10 Bausiaue
TEKCTYpbl HAa UHTEHCUBHOCTB. 7.11 UccnegoBanus Tekctypsl. 7.12 Tumnsl TekcTyp.

5. Oo0pa3zoBaTenbHbIC TeXHOJIOTHH, HCIOJIb3YyeMble npu OCYLIECTBJICHHHU
o0pa3oBaTeIbHOIO MpoLecca 1o JUCHUIINHE

B nporiecce o0ydeHust HCMIONB3YIOTCS CIEIYIONIIE 00pa30BaTEIbHBIN TEXHOIOTHU:

BBoanasi ieKIus - JaeT NEePBOE IEIIOCTHOE TPEICTABICHUE O JUCITUTIIINHE U OPUCHTUPYET
CTYJIEHTa B CUCTEME H3YYEHUs JAaHHON AUCHUIUIMHBL. CTYJEHThl 3HAKOMATCS C Ha3HAYEHUEM U
3a/layaMu Kypca, €ro poyibl0 U MECTOM B CUCTEME YUCOHBIX AUCITUIUIMH U B CUCTEME TIOJITOTOBKH B
nenoM. Jlaetcs Kpatkuii 0030p Kypca, HCTOpUSI pa3BUTHS HAYKH U MPAKTUKH, JOCTHKCHUS B STOU
chepe, ”MEHA W3BECTHBIX YUYCHBIX, U3JIaratOTCs MEPCIIEKTUBHBIC HANPaBJICHHs UccienoBanuii. Ha
ITON JIEKIIMU BBICKA3BIBAIOTCS METOJAMUYECKUE U OpPraHU3alMOHHBIE 0COOCHHOCTH PaboOThl B paMKax
JAHHOW JUCIUIUIMHBI, a TaKkKe JIaeTcs aHalIu3 PEKOMEHIYeMOW Yy4eOHO-METOAMYECKOM
JTUTEPATYPHI.

AkanemMudeckasi Jekuus (WM JICKIUs OOIIEro Kypca) - MociaeA0BaTeIbHOE U3II0KCHUE
MaTepuaia, OCyIeCTBIsIEeMOe TPEUMYIIIECTBEHHO B BHJIE MOHOJIOTa MpernoaaBareis. TpedoBaHus K
aKaJIeMUYECKOM JICKIIMU: COBPEMEHHBIN HAy4YHBI ypOBEHb WM HAChIIIEHHass WH(POPMATHUBHOCTD,
yOenuTeNnbHas apryMeHTaIus, JOCTYITHAsI U TIOHSITHAS pedb, YeTKasi CTPYKTypa U JIOTUKA, HATHIHE
SPKUX MPUMEPOB, HAYYHBIX JJOKA3aTeIbCTB, 000CHOBAaHMH, (PaKTOB.

JlaGopaTopHbie paGoThl - opraHu3aius yueOHOH pabOTHl C pealbHBIMU MaTepUATbHBIMU
1 WHPOPMAIMOHHBIMU OOBEKTaMH, JKCIIEPUMEHTAJIbHAas padoTa C aHAJOTOBBIMH MOJEIISIMHU
peanbHBIX 00BEKTOB U (PU3NYECKUX SIBICHUH.

6. IlepeyeHb MHPOPMANMOHHBIX TEXHOJOTHH, MCNOJb3yeMbIX NPH OCYLIECTBJIEHUU
0o0pa3oBaTe/IbHOIO IMpolecca MO0 [IWUCHUIVIMHE, BKJKOYas IepeYyeHb JNIEH3HOHHOIO



NMPOrpaMMHOI0  ofecrneyeHusi M  HHPOPMALUMOHHBIX CIPABOYHBLIX cHcTeM (NpH
He00X0IUMOCTH)

B mporiecce ocymiecTBieHUs: 00pa3oBaTEIbHOTO MPOLECCA UCTIONb3YIOTCS:

- MynbTUMeHITHBIE TPE3CHTAIIUN

- Pecypcwr caiitoB atelearning.com, icdd.com, nist.gov, rruff,info, crystallography.net,
mindat.org, webmineral.com u T.1.;

- JInst ¢dopMuUpoBaHHMS TEKCTOBBIX U TpaUUecKUX MaTepuajoB MPOMEXKYTOUYHOH H
TeKyIlen aTTecTanuu - mporpamMmsl Libre Office, rpadudaeckuii penakrop GIMP;

- Jlns mpoBeneHust 00pabOTKH TaHHBIX - MaTeMaTu4eckuil maket Scilab.

- JIns momcka yueOHOM JnuTepaTypbl Oubmuorexku SApl’Y - ABTOMaTH3MpOBaHHAS
6ubmmoreuynas nnpopmarnronnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW ¥ /JIONOJHHUTEJIbLHOW Y4eOHOH JMTEPATypbl, PeCypcoB
HHG(pOPMAIMOHHO-TEJIEKOMMYHUKANNOHHOI ceTH "UHTepHeT", HEOOXOAUMBIX 1JISI OCBOEHHUS
JTUCIUTLINHLBI

a) OCHOBHasl JIUTEPaTypa

1. Wmromma A. C. QudpakuuoHHBIA CTPYKTYpHBIH aHanu3 B 2 4. Yacte 1: YueOGHOe
nocobue. / Umomun A.C., Opemko A.IL - 2-e uzn. - M.: U3narensctBo FOpaiit, 2017. - 327.

2. WmommH A. C. JludpakiuoHHBIH CTPYKTypHBIH aHanu3 B 2 4. Yacte 2: YueOHoe
nocobue. / Umommun A.C., Opemko A.IL. - 2-e uza. - M.: U3natensctBo FOpaiT, 2017. - 299.

3. ITanosa T.B. PentrenoctpykrypHsbiii aHanu3. Kpatkuit kype nekuii. / T.B. Ilanosa -
Omck: OMCKU# rocy1apCTBEHHbINA yHUBEpCUTET, 2012. - 124 c.

0) IONMOJIHUTEJIbHAsA JUTEepaTypa

1. IMaBauackwmii ['. B. OcHoBBI pu3uku peHTreHoBckoro usnydenus. / I'. B. [TaBnuHCKMI -
M.: DU3MATIINT, 2007. - 240 c.

2. Mupkun JI. WM. PeHTreHOCTpyKTypHbId aHanu3. MHaunupoBaHUE PpPEHTTEHOTPAMM:
crnpaBoyHoe pykoBozcTBo. / JI. U. Mupkun - M.: Hayka, 1981. - 496 c.

3. Aanmuk B.M. [{udpaknuonnsiii ananus. / B.M. Aanmuxk; [lonapsmnos B. B; Yrios B.
B - Munck: Beimsiimmas mkoia, 2011, - 216 c.

4. 3agopoxssiii H.A. V3ydenue nudpakiiuy 3JIE€KTPOHOB HAa KPUCTAIUIMUECKOW DPEIIeTKE
MeTalioB: MeToanyeckue ykasaHusi K JiabopatopHoii pabote K-60 mo xypcy obmel ¢usuku. /
H.A. 3anopoxusiii; Tumuenko C. JI; FOpacoB H. 1 - Mocksa: U3parensctBo MI'TY um. H.O.
baymana, 2008. - 14 c.

5. I'ypan A.JO. IlpuMeHeHHe METOJOB TEOPUU BEPOATHOCTEH TPHU HWHTEPIPETALUU
mudpakrorpamMm TBepAbIX pactBopoB. / A.KO. I'ydan; I'ydan K. FO - Pocros-u//1: M3naTenscTBO
OxnorO0 penepanpuoro yuusepcurera, 2010. - 64 c.

6. XBomscorn O.[[. Ctpoenue atoma (Gop-zommepdensn) u peHTreHoBbl gyun. / O.[1.
XBonbcoH - [lerporpan: Tunorpadus "Kpacuerit [lewarauk", 1923. - 173 c.

7. Omma B.J[. Meronbl KOHTpOJS W aHalu3a BEMIECTB: ydued. mocoOue (KOHCHEKT
nexuwii). / FOmmn ,bynosa - Camapa: U3parensctBo CI'AY, b.r. - 52c.; HeT.

8. Mmenko A. A. Jludpakius 31eKTPOHOB: CTPYKTYpa U AMHAMHUKA CBOOOTHBIX MOJIEKYJ U
KOHJICHCHPOBAHHOTO cocTosiHUs BemiecTBa. / A. A. Mmenko, I'. B. 'mpuues, 0. 1. Tapacos - M.:
®u3maraur, 2012, - 614 c.: un.

9. Jlocee H. ®@. OCHOBBI pPEHTIeHOCIEKTPAIbLHOTO (iryopeciieHTHoro aHanu3a. /| H. O.
Jloces, A. H. CmarynoBa - M.: Xumus, 1982. - 208 c.

10. Tunoxo WM. ®usnyeckas XuMusl: TPUHITUIBI U IPUMEHEHHE B OMOJIOTHYECKUX HayKaX. /
W. Tunoxo u ap.; nep. ¢ aura. E. P. PazymoBoii ; mox pen. B. . T'opmkosa - M.: Texnocdepa,
2005. - 743 c.

11. Muns6ypu I'. PertrenoBckas kpucraorpadus. / I'. MunsOyph; niep. ¢ anria. HO. H.
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Uupranze; nog pen. H. C. Aunpeesoii - M.: Mup, 1975. - 256 c.

12. KamaeBa U. I'. Pacuetsl B penTreHoda3zoBom aHanmse: yued. mocodue s By30B. / U.
I'. KamaeBa; M-Bo BbicHL. U cpen. crmell. oopasoBanus PCOCP; Anraiickuii roc. yH-T - bapnayn:
Aunraiickuii roc. yH-T, 1980. - 100 c.

13. Pentren B.K. O noBom poxe myuei. / B.K. Pentren - M. JL.: T'ocynapcTBeHHoe
TEXHHKO-TEOPETUYECKOE U3a-Bo, 1933. - 112 c.

14. Knanos I'.C. OCHOBBI peHTT€HOBCKOTO cTpyKkTypHoro anamusa. / I'.C. XXnanoB - M.
JI.: T'oc. u3a-BO TexH.-TeopeT. nuT., 1940. - 443 c.

15. Xeiikep .M. Pentrenosckas qudpakromerpus. / JI.M. Xeiikep; 3eBun JI. C - Mockaa:
['oc. u3n-Bo puszmKo-MaTeMaTH4IeCKOM Jut., 1963. - 191 c.

16. Penrrenosckas nugpaxromerpus. / M.I'. Hcaenkosa; [lepnosuy 0. A; CkpeiTHbIN B.
H; Coxkonos H. A; Smenes B. H - Mocksa: MU®U, 2007. - 60 c.

17. Tamm WU.E. Penrrenosckue nyuu. / U.E. Tamm - M. JL.: T'ocymapcTBeHHOE H31-BO,
1927.- 111 c.

18. Buntaiikun bB.E. PenrtrenoBckuil (a3oBbIii aHaidM3: METOJUYECKHE YKa3aHUS K
nabopaTtopHoii padote P-1 mo xypcy "®usuka tBepaoro tena". / b.E. Bunraiikun; Kupuios U. B;
Hementoena O. O - Mocksa: U3parensctBo MI'TY um. H.D. baymana, 2009. - 16 c.

19. Knanos I'.C. PenrrenoBsl syun. / I'.C. XKnanos - M. JL.: T'oc. u31-BO TEXH.-TE€OpET.
mmT., 1949. - 33 c.

20. Cenneuxuii M.J[. Pentrenorpadudeckue TaOnMMIbl Ui ONpPEAENICHUS KOJIOUTHBIX
munepanos mouB. / .JI. Ceqnenxuii - M. JI.: U3n-Bo Akan. nHayk CCCP, 1941. - 41 c.

21. Pentrenorpaguueckoe omnpeneneHue MakpoHanpsokenuid. /  M.I.  Hcaenkosa;
ITepnosuu FO. A; Cxpeithbiii B. U; SAnbnes B. H - Mocksa: MU®H, 2007. - 48 c.

22. Kwuraiiropoackuit A.WU. PerntreHocTpykTypHblii ananus. / A.W. Kuraiiropoackuii - M.
JI.: T'oc. u3a-Bo TexH.-Teoper. auT., 1950. - 650 c.

23. bono3npiasa A. W. JleTeKTOpsl MOHU3HUPYIOIIUX YACTULl U WU3ITYYEHWH: NPUHLUIB U
npuMeHeHus.: [yueb. mocobwe s By3oB]. / A. W. bono3gems, U. M. OOGomoBckuii -
Honronpyansiii: Uatennekt, 2012. - 204 c.: u.

B) pecypcsl cetu "UnTepHet"

l. OneKTpoHHas o6ubnuorexa yueOHBIX MaTepUajoB Apl'y
(http://www.lib.uniyar.ac.ru/opac/bk cat fmd.php).
2. Kpucramnorpadpuyeckas u kpuctamioxuMmuieckas basa maHHbIX A7 MUHEpaJIOB U

UX CTPYKTYpHBIX aHanoroB: 10202 3amuceil, B TOM 4KClI€ YHUKAIbHBIX 110 UMEHU MUHepaiia: 4280
(http://database.iem.ac.ru/mincryst)

3. Xumuaeckuit ¢dakynaprer MI'Y J1.YO.Ilymaposckuii Pentrenorpadus MuHEepaaioB
(http://www.chem.msu.su/rus/books/mineral/welcome.html).

4. JlaGopaTopust KpUCTANIOXUMUHU. YUeOHBIE MaTepUasbl MO0 KypCy KPHUCTAUIOXUMHUHU
(http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html).

5. VYyeOHBIE MaTepuagbl MO KPUCTALIOXUMHH. XHUMHYeCKud (akymprer MIY
(http://www.chem.msu.su/rus/cryst/welcomel.html).

6. Xumuaeckuit pakynprer MI'Y. JlaGoparopus kpuctauioxumuu. [1ose3Hpie CChUIKH
(http://www.chem.msu.su/rus/lab/phys/cryschem/links/index.html).

7. I'eonmornueckwuii dpakynprer MI'Y. Kadenpa kpucramiorpaduu u KpucTauIOXUMUN

(http://cryst.geol.msu.ru/courses/rgrf).
8. Kadenpa kpucramnorpaduu CIIOIY (http://crystal.geology.spbu.ru).



8. MarepuaabHo-TexHH4Yeckas 0a3a, HeoOXoaMMasi VIl OCyIIeCTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca 1o JUCHUIINHE

MartepuanpHO-TeXHUYEeCKas 0a3za, HeoOXoauMast Il OCYIIECTBICHHUS] 00pa30BaTEILHOTO
npoliecca 1Mo AUCIUILTUHE BKIIOYAeT B CBOM COCTAB CIIEI[MAbHbIC TTOMEICHUS:
y4eOHbIE ayTUTOPUU AJI IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA;
y4eOHBIC ayTUTOPUU I TPOBEICHUS MPAKTUUECKUX 3aHATHH (CEMUHAPOB);
y4ueOHbIE ayTUTOPUH Ui TPOBEACHUS TPYNIOBBIX U HHIMBUIyabHBIX KOHCYJIbTALIHIA;
y4eOHbIe ay TUTOPHH IS IPOBEICHUS TEKYIIEro KOHTPOJISI U IIPOMEXYTOYHON
aTTecTaluu;

- TIOMEIIEHUS JUIsl CAMOCTOATENbHOM paboThI;

- TIOMEIICHHUS JUIsSl XpaHEeHUs U MPOPUIAKTHUECKOTO O0CITYKIUBAaHUS TEXHUUECKUX CPEJICTB
o0ydeHusl.

CrniennanbHble TOMEIIEHUS YKOMITJIEKTOBaHbI CPEICTBAMHU 00YUEHUS, CITYKaIIUMHU TS
npezcTaBieHns yueOHoi nHpopmManuu 60IbIION ayAUTOPUH.

[TomereHus AJ1s1 CaMOCTOSTENHHON pabOThl 00YYAIOITUXCSI OCHAIIIEHBI KOMITBIOTEPHON
TEXHUKOH ¢ BO3MOXHOCTBIO MOJAKIIIOYeHUS K ceTh «MIHTepHeT» 1 obecneueHueM JOCTyIa K
3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

AynutopHblil poHa puznyeckoro GaxkyabTeTa.

MynabTUMEAUIHHBIN TPOEKTOP.

O6opynoBanue L{eHTpa KOJUIEKTHBHOTO MOJIb30BaHUS «J{MarHOCTHKAa MUKPO- U
HAHOCTPYKTYpP»

JlaGopatopus "PentrenocTpykrypHoro u peatreHodasosoro ananuza" LKIT AMHC c
nudpakromerpom ARL X'TRA ¢ coOTBETCTBYIOIIMM BCIIOMOTATEIBHBIM 000pYI0BaHUEM,
pacxoaHbIE MaTepUANBI M TAOOPATOPHBIC HHCTPYMEHTEHI.

KomnbroTepHsbie kiacchl ¢ 1ocTynom B UHTEpHET.

bubnuoreka yHuBepcurera.

ABTOp:
JlouieHT 6a30Boii kKadenpbl O.C. Tpymun
HAHOTEXHOJOTHUH B 3JCKTPHUKE, JI.().-M.H. H.0. Damunus

()OJIOICHOCmb, Yy4enas cmenetHsb noonuce



IIpuiio:xkenne Nel k paboyeil nporpaMme I CIUANINHbBI

«PeHTreHOCTPYKTYPHBIN H PEHTIeHO(A30BbIH AHAIN3)
(HaumeHo8aHUe OUCYUNIUHDBL)

DoH/I OLICHOYHBIX CPEICTB
JJISl IPOBEACeHUs TeKYIelH H IPOMEKYTOYHOM aTTeCTalli CTYAeHTOB
10 TUCHUILTHHE

1. TunoBbie KOHTPOJIbHbIE 3aJaHUSI MU HHbIE MaTepPUAJIbI,
He00X0AUMBbIe VIl OLCHKH 3HAHNH, YMeHHIi, HABBIKOB M (MJ1M) ONBITA JesITeIbHOCTH,
XapaKTepU3yWIIMUX 3TANbI (POPMUPOBAHUS KOMIIETEHIIH I

1.1  KoHTpoJibHbIE 321aHUS U HHbIe MaTePHUAJIbI,
HCNOJb3yeMble B MIpoLecce TeKylleil aTTecTaluu

HekoTopble BApUAHTHI YCTHBIX ONPOCOB:

Tema Nel

SIBnenne AKCTUHKUMU. PacmpocTpaHeHHblE NPUMEHEHHS]  XapaKTePUCTHUECKOTO
PEHTIeHOBCKOTro n3nyuyeHus. [Ipupoaa 6e10ro peHTreHOBCKOTO U3TyYeHUsI.

Tema Ne2

Marepuansl pentrenoBckoir TpyOku ARL X'TRA. Tunm perekropa ARL X'TRA.
OnTUManbHBIN PeKUM PadOTHI PEHTTEHOBCKOM TpyOKH. ['eomeTpusi GOKYCHPOBKH.

Tema Ne3

VYcnosue bparra-Byneda. Cunbabie u amuHHBI JuHUH. baza manaesix [CDD. Cwmbicn
MeTKH KaudecTBa. CumBombl Ilupcona. MuHuManbHBIN npenen oOHapykeHHs (a3bl. MeTomb
Jlayn, [ebas-1llepepa, Bpamenus. Meron Putsensaa

Tema Ned

Cwmbicn  ¢aktopa JlopeHma, TtemmeparypHoro ¢akrtopa, CTPYKTypHOro ¢akTopa,
MOJISIPU3ALMOHHOTO (akTopa, aTOMHOTO (hakTopa, (pakTopa MOBTOPSEMOCTH.

Tema NeS

Ob6nactb KOT€pEHTHOI'0 paccesHus. [TonymupuHa. MUuKpOHaIpsKeHuUs.
Pentrenoamopdusiii ipeaen obmactu KorepeHTHoro paccesiHusa. CpaBHenue ¢yHkuuii ["aycca,
Jlopenua, Boiira, [Iupcona.

Tema Ne6

R-dakTop. Cucremarnyeckue, MHTETpajIbHbIC U 30HANBHBIC MTOTacaHus. Kpurepuun
ycTounBOCTH CTPYKTYpHhl. Koaddumuent ymakosku. Merox dypse.

Tema Ne7

SBnenne Tekctypsl. [IpaBuiio Berapna. MukpocTpykTypa MeTamioB. AyCTEHHUT U
MApTEHCUT. BIIMKHUI U JaNbHUN TOPSAIOK

Tembl 1a00paTOpHBIX PadoT:

1. Omnpenenenue NpupoAbl MAPa3UTHBIX JUHUHN TUPPAKTOrpaMM MOHOKPUCTAIUTMYECKOTO
KPEMHHUSL.

2. OCHOBBI ITOYYEHHS SKCIEPUMEHTAIBHBIX JAHHBIX U UX 00pabOTKU, pabOTHI C
mpudopom

3. Wpentuduxamus qudpakrorpamMm oJHO(}a3HOTo U ABYX(pa3HOro o0pasioB
HccnenoBanue moBeICHNUSI HHTEHCHBHOCTH Ha BHIOPAHHBIX 00pasmax
Omnpenenenue pazmep 00J1acTel KOTEPEHTHOCTH
YTouHEeHHE MapaMeTPOB PEIICTKH BEIOPAHHBIX 00pa3IoB

4
5.
6.
7. OreHKa XMMHYECKOT'O COCTaBa BEIOPAHHBIX 00Pa31ioB



1.2 Ciucok BONPOCOB M (WJIN) 3aaHUI /151 NPOBEeHUS MPOMEKYTOYHOH aTTeCcTAllUN
3aqu BBICTABJIACTCA 110 UTOT'aM TeKymeﬁ arTeCTaluu.
IIpaBusa BhICTABJIEHNsI OLIEHKH HA 3a4yeTe

B 6I/IJICTI>I Ha 3a4€T BKJIIFOYACTCA ABa TGOp@TH‘-I@CKI/IX BOHpOC&. Ha HOI[FOTOBKy K OTBeTy
naeTcs He MeHee l4aca.
ITo uToram 3adeTa BHICTABIISIETCS OJHA M3 OLICHOK: «3aUTEHOY», «HE 3aUTCHOY.

Onenka «3a4TeHO» BBICTABIAETCS CTYACHTY, KOTOPBIM JAEMOHCTPUPYET TIIyOOKoe H
[IOJIHOE€  BJAQJCHHME  COACpXKAHMEM  MaTepuajla M IHOHATUHHBIM  allaparoM  Kypca
«PeHreHOCTPYKTYpHBIH U PEHTTeHO(a30BbI aHATIN3»; OCYIIECTBISET MEXKIPEIMETHBIE CBS3H,
YMECT CBA3BIBATH TCOPUIO C HpaKTHKOﬁ. CTYI[GHT AAaCT pa3BCPHYTHIC, IMOJTHBIC U YCTKUC OTBCTLL
Ha BOMPOCHI IK3aMEHALIMOHHOTO OMJIeTa U JOMOJHUTENbHbBIE BOIIPOCHI, COOMIONAET JIOTUYECKYIO
MOCJICAOBATCIIbBHOCTD ITPU U3JIOKCHUHN MaTCpuraia.

Ounenka «He 3auTeH0» BBICTaBIAECTCS CTYAEHTY, KOTOPBI JAEMOHCTPUPYET
pa3po3HEeHHbIE, OeCCUCTEMHBIC 3HAHUS; OCCIOPSIIOYHO M HEYBEPEHHO HW3JIaraeT MaTepual; He
YMEET BBIIEATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COETUHATh TEOPETUUECKHE TIOJIOKEHUS C
NPAaKTUKOH, HE YCTaHABIMBAECT MEXIIPEIMETHbIE CBS3M; JIOMYCKAaeT TIpyOble OIMOKU TpU
OTIpEICNICHUN CYIIHOCTU PACKPHIBAEMBIX MOHSITHM, SBJICHUN, BCIEICTBUE HEMOHMMAHUS HX
CYHICCTBCHHBIX M HCCYIICCTBCHHBIX IMPU3HAKOB U CBHSGﬁ; Ja€T HCIIOJIHBIC OTBCTHI, JIOTHKA U
MOCJIEI0BATENBHOCTh M3JI0XKEHUSI KOTOPHIX HMMEIOT CYIIECTBEHHbIE U MPUHIUMHUAIbHBIE
HapylaicHusA, B OTBCTaX OTCYTCTBYIOT BBLIBOIBI. I[OHOJIHI/ITG.HBHBIG U YTOYHAIOMIUC BOIIPOCHI
9K3aMEHAaTOpa He TMPUBOAIT K KOPPEKIMH OTBETOB CTylaeHTa. Ha oOCHOBHyHO YacTh
AOMOJHHUTCIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA NAaTh OTBCT WJIW JAaCT HCBCPHBIC OTBCTHI.

Onenka «He 3auTeHO» BBICTABISETCS TAKXKE CTYIECHTY, KOTOPBIH B3sJ1 OUJIET, HO OTBEYATh
OTKa3aJICA.
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Ipuiio:xkenne Ne2 k padoueil mporpaMme Qv CIUATIIAHbBI
«PeHTreHOCTPYKTYPHBIN H PEHTIeHO(A30BbIH AHAIN3)

MeTonnquKne YKazaHudA AJI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHoBHOW ~ ¢dopMON  HM3JIOKEHUS ~ y4eOHOro  MaTepuasia 1O  JUCIHILIIMHE
«PeHTreHOCTPYKTYPHBIA M PEHTTEHO(DA30BBIM aHAIHM3)» SBIISAIOTCS JEKIUH. [10 OOIBITUHCTBY TeM
IPEIYCMOTPEHBI JIa0OPAaTOPHBIE 3aHATHS, HA KOTOPBIX MPOMCXOIHUT 3aKPEIICHHUE JICKIIHOHHOTO
MaTrepuaga IyTeM IPUMEHEHHUS €ro K KOHKPETHBIM JIaOOpAaTOpHBIM 3aJadyaM M OTpadoTKa
HaBBIKOB paOOThI C METOJIOM PEHTI'€HOBCKOW AU (PPaKIUH.

Jns  ycmemHoro OCBOCHHMS JUCHUIUIMHBI OYE€Hb BaXHO ITOHUMaHUE JICMCTBHI,
COBEPILIAEMBIX BO BpEMS BBINOJHEHUE JIA0OPAaTOPHBIX pPabOT, Kak B JabopaTopuu, TaKk M
CaMOCTOSITEJIbHO B KadyecTBE AOMAIIHUX 3ajaHuil. JlabopaTopHble paGOThI BBINOIHAIOTCA IMOJ
HaOJI0IEHUEM TIperoiaBaTensi, P He0OXOAUMOCTH 10 Hauboee TPYIHBIM TeMaM MPOBOAATCS
JIONIOJIHUTENbHbIE KOHCYIbTalMU. OCHOBHAsSI 11€J1b BBIIOJIHEHUS J1a0OPaTOPHBIX pabOT - MOMOYb
YCBOUTH OCHOBHBIC NPUHIMIIBI METOAA PEHTTEHOBCKOW audpaxmuu. [y BBINOIHEHUS BCeX
1abopaTOpHBIX PabOT HEOOXOIWMO 3HATh M TMOHUMATh JICKIMOHHBIM MaTtepuai. [losTtomy B
nporecce H3y4YeHUs ITUCHUIUIMHBI PEKOMEHIYETCS peryjisipHoe IOBTOPEHHE MPOMIEHHOTrO
JEKIIMOHHOTO MaTepuaia. Marepual, 3aKOHCHEKTUPOBAHHBIM Ha JIEKIUIX, HEOOXOIUMO J0Ma
eme pa3 mpopabareiBaTh M MPH HEOOXOAWMOCTH JOMOJIHATH HH(pOpMAIMEH, MOIy4eHHOH Ha
KOHCYJIbTALMAX, JAOOPATOPHBIX 3aHATUAX WIN U3 Y4eOHOM! JINTEpaTyphl.

Bonbmioe BHUMaHME MODKHO OBITH YJENEHO BBINOJHEHHUIO JoMailiHeid pabotel. B
Ka4yecTBe 3aJaHUH JJIs1 CAMOCTOSITEIbHOM pabOThI I0Ma CTYJEHTaM IpeAJIaratoTcs JabopaTopHbIe
3a[auu, TOTIOJIHAIOIIHME U MPOJIOJDKAIOIINE OTPAOOTaHHBIE HETIOCPEACTBEHHO B J1a00OPaTOpUH.

JUis mpoBepKM M KOHTPOJS YCBOEHHUS TEOPETHYECKOro Marepuana, HNpHOOPETEHHBIX
NPAaKTUYECKUX HABBIKOB PaOOThl W TPOBEIEHHS PAacyeToB, B TEUYEHUE OOYyUEHHUS MPOBOASTCS
MEPOTIPUSITHS TEKYIIEH aTTeCTalluy B BUE 3alTUTHI Ja0OPaTOPHBIX padboT (B JabopaTopun).

3ayer mTpUHUMAETCs MO uUToraM paldoThl B CEMeCTpe, MPHUHATHIM OT4YeTaM IO
n1abopaTOpHBIM paboTam.

OcBouTh  BOIPOCHl,  H3/IaraeéMple B Tpolecce  HM3YyYCHHS  JUCLHUIUIMHBI
«PEeHTreHOCTpYKTYpHBI U PpEeHTreHo(a30Bbli aHaIU3» 0€3 CaMOCTOATENBHOTO BBIOJHEHUS
CTYACHTOM BceX »JTanoB JjabopaTopHbiXx pabor Hempocto. IlosTomMy mocemieHue Bcex
7a00paTOPHBIX 3aHATUH SABISETCA COBEPUIEHHO HEoO0XoauMbIM. be3 BOBIE€YEHHOCTH B
NpUOJIMKEHHBIH K pPEaNbHOMY HCCIIEIOBAaTEIbCKUI MPOIECC B TEUEHHUE CEMECTpPa OCBOUTH
JUCLUIUIMHY BPSA JI BO3MOKHO.

Otuetsl o nabopatopHbiM paboram odopmistoress B coorBerctBuu ¢ ['OCT 2.104,
I'OCT 2.321,T'OCT 7.1, ’'OCT 7.32, 'OCT 21.101.

Y4yeOHO-MeTOaANYECKOEe 00ecIIeueHue
CaMOCTOSITEIbHON PadoThl CTYIEHTOB MO JUCHHUILINHE

OueHb MOJIE3HBIME TSI CAMOCTOSATEBHON pabOTHI SIBJISIOTCS CIICAYIONINE aHTIIOS3BIYHbIC
pecypcesl:

1. X-Ray Transition Energies Database
(https://physics.nist.gov/PhysRefData/Xray Trans/Html/search.html)

2. Solid State Structures Based on Close Packing
(https://scilearn.sydney.edu.au/fychemistry/iChem/solid_state.shtmHtabM)

3. SURFACE EXPLORER Version 2, based on BALSAC, (C) Klaus Hermann (FHI)
(http://surfexp.fhi-berlin.mpg.de).

4. Torsion Explorer - an easy to use tool to learn about molecule conformations
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(http://www.openmolecules.org/torsionexplorer/index.html).

5. DataWarrior - an open-source data visualization and analysis program with embedded
chemical intelligence (http://www.openmolecules.org/datawarrior/index.html).

6. The "FPSM method" - a Rietveld like fitting procedure to test all possible crystal
structures from a Database, rank them and find the more probable in your diffraction pattern
(http://cod.iutcaen.unicaen.fr)

7. This mineral database was the first full mineral database on the Internet
(http://athena.unige.ch/athena/mineral/mineral.html).

8. American Mineralogist Crystal Structure Database
(http://rruff.geo.arizona.edu/AMS/amesd.php).

9. Information Resources on Inorganic Chemistry (http://en.iric.imet-db.ru/DB.asp)

10. Chemistry, Structures & 3D Molecules - a visual and interactive website showcasting
the beatiful world (http://www.3dchem.com/inorganic.asp).

11. General Interest Chemistry Sites; Periodic Table; Labview; Spectroscopy; Bonding;
Physical Properties; Computational Chemistry; Analytical Techniques; Mathematics and
Trigonometric Identities ; Constants and Conversions ; Error Analysis; Miscellaneous
(http://www.unf.edu/~mi chael.lufaso/chemi stry.html).

12. Search interface for Solids
(http://www.chemeddl.org/resources/models360/solids.php).

13. The Materials Project - open web-based access to computed information on known
and predicted materials as well as powerful analysis tools to inspire and design novel materials
(https: //www.materialsproject.org)

14. The FACT-Web programs - free but very limited interaction with FactSage
(http://www.crct.polymtl .ca/factweb.php)

15. University of Colorado; Mineral Structure Data
(http: // ruby .colorado. edu/~smyth/min/minerals.html)

16. MITOPENCOURSEWARE; MASSACHUSETTS INTITUTE OF TECHNOLOGY
(https://ocw.mit.edu/courses/materials-science-and-engineering).

17. Advanced Certificate in Powder Diffraction on the Web; School of Crystallography,
Birkbeck College, University of London (http://pd.chem.ucl.ac.uk/pdnn/pdindex.htm).

18. Powder Diffraction File: Overview; x-ray diffraction data. includes basic properties of
elements and compounds; references ; Lehigh University Libraries - Library Guides
(http://libraryguides.lehigh.edu/powder)

19. MexnayHapoaHsiii eHTp aAudpakunoHHbiX qaHHbxX (http://www.icdd.com).

st camocrositensHOTO TIoAOOpa JmTepaTypbl B Oubmmoteke SApl'Y pexomenmyercs
HUCIIOJIB30BAaTh:

1. JIluunbni kadu”er (http:/lib.uniyar.ac.ru/opac/bk login.php) maeTr BO3MOXHOCTH
MOJTydeHus: on-line JOCTyma K CIUCKY BBIJAHHOW B aBTOMATU3UPOBAHHOM PEKHME JIMTEPATYPHI,
IPOCMOTpa U KOTIMPOBAHUS AJIEKTPOHHBIX BEPCHI M3/IaHUI COTPYIHUKOB YHUBEpcUTeTa (yuel. u
METO/I. TOCOOMS, TEKCTHI JIEKIHiA U T.1.) i paboThl B «JIMuHOM KaOMHETE» HEOOXOIUMO 3alTH
Ha caiit Hayunoit 6ubmuotexku Spl'Y c moboit Toukm, uMeromen n1octyn B Internet, B MyHKT
MEHIO «DJEKTPOHHBIA KaTalor»; TPOUTH TPOIEAYpPY aBTOPU3AIMH, BBHIOPAaB BKIAJKY
«ABTOpHU3AIUS, ¥ 3AIIOJIHUTH MPEICTABICHHBIE ITOJIST HHPOPMAIINH.

2. DJIeKTpOHHAas OoubmoTexa Y4eOHBIX MaTepHaJIoB Aply
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) comepxxur OGomee 2500 mONHBIX TEKCTOB
y‘-I€6HI>IX n y‘-I€6HO-MeTOI[I/I‘IeCKI/IX MaTCpraJiOB MO OCHOBHBIM H3Yy4YaCMbIM JHUCHUIUIMHAM,
U3JIaHHBIX B YHUBepcUTeTe. JOCTYI B CETH YHUBEPCUTETA, JINOO IO JIOTUHY/TapoJIio.



3. DaekTpoHHas kapToTeka « KHUroo0ecne4eHHOCTDhY
(http://www.lib.uniyar.ac.ru/opac/bk _bookreq fmd.php) packpeiBaer yueOHbIN (oHT
HayyHou Oubmmoreku SAplY, mnpenocraBiser omnepaTuBHYH HWH(OpPMAIMIO O COCTOSHUU
KHUTOOOECTICUeHHOCTH AUCIUILINH OCHOBHOW U JIOTIOJHUTEIHLHON TUTEPATypOH, a TaKkKe IHUKIIA
JUCIUIUIMH U CHIeNUANbHOCTeH. DNeKTpoHHas KapToTeka «KHUrooOecrnedyeHHOCThY TOCTYIIHA B
CeTH yHUBepcUTeTa U uepe3 JInuHblii KaOuHET.



