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1. Ienn u 3212494 IMCHUTUIMHBI
JudpakiimoHHbIe METOABI - 3TO pa3aen (PU3UKH, MOCBSIIECHHBIN MOTyYeHUI0 HHPOPMAIIUHU O BEIIECTBE U3
CIIEKTPOB 3JIEKTPOMArHUTHOTO M3JIy4eHus. B coBpeMeHHON Hayke, TEXHHMKE TU(PPAKIUOHHBIE METOJbI
SBJIAIOTCS HE TOJBKO METOAAMM HCCIIEIOBaHUSA, HO U METOJaMU KOHTPOJIA KauyecTBa MATEPUAIIOB U TEX-
HOJIOTHYECKHUX MPOLIECCOB, UX CHHTE3a U 00pabOTKH, O3BOJIAIOLUIMX OCYIIECTBIIAThH MO3TAIIHBIII MOHUTO-
PHHI KauecTBa Ha Pa3HBIX dTamax mporeccoB. PasHooOpa3ne MeToM0B MOJYYCHHUS M PErHCTpaluu JTU-
(paKIMOHHBIX CHEKTPOB OMpPEEIAET MUPOKUI Tuana30H IPUMEHEHHUS UX KaK JIJIsl HCCIEOBAHUS CTPYK-
Typbl MaTepUaJIOB, TAK U IJIsl KOHTPOJIA KauyeCcTBa MaTepUaJIOB, YCTAHOBJICHHUS B3aUMOCBSI3U CTPYKTypa-

CBOICTBa

He.]'lb HU3YYCHUHA NUCHUILUIMHBI 3aKI0YaCTCA B (1)YHI[aMeHTaJH>HOI\/JI MMOATOTOBKEC AUIINIOMUPOBAHHBIX
CIICHUAJINCTOB B obnactu COBpPCMCHHBIX MCETOAOB HCCICAOBAHUA CTPYKTYP MATCPHUAJIOB. Kpr IpcaHa-

3HA4YCH JIs1 CTYACHTOB 4-ro roaa O6y‘lCHI/I${, CIICHUAIN3UPYIOINXCA B obnactu (I)I/I3I/IKI/I.

3agauM AMCUMILIMHBI:

. TEOPETUYECKOE U MPAKTHYECKOEC OCBOCHHE OCHOB MU(GPAKIMOHHBIX METOJIOB HCCIICIOBAHHUS Be-
IIECTBA, SKCIICPUMEHTAIBHBIX METOJIOB PEHTTCHOCTPYKTYPHOT'O aHAIN3a, METOJIOB UCCIICIOBAHUS CTPYK-
TYPHBIX MPEBPAIICHUH MIPH PA3IUYHBIX (PU3NICCKUX BO3JICHCTBHSIX.

° BBIpA0OTKH y Oyaymiero OakajmaBpa KOMILIEKCa HABBIKOB W 3HAHWMM JIJIsl HCIIOIH30BAHUS OCHOB-
HBIX TU(PaAKIMOHHBIX METOJOB aHallM3a B (PM3MKE KOHACHCHPOBAHHOTO COCTOSHUS Kak B OOJACTH HC-
CJICOIOBAHUA CTp}IKTypBI MaTepI/Ia.TIOB, TaxK 1 IJIs1 KOHTpOJ'IfI KadyeCTBa MaTepI/IaJ'IOB.

° [Iporpamma opHEeHTHpPOBaHA HA Pa3BUTHE Yy CTYACHTOB MHTEpECa K MO3HAHUIO B3aUMOCBSI3U (Hu-
3UYECKHUX CBOMCTB KPUCTANIMYECKUX BELIECTB C OCOOCHHOCTSMU UX CTPYKTYpPBI, IPHOOPETEHNE HABBIKOB
CaMOCTOSTCIIBHOTO H3y‘~IeHI/I$I q)YH)IaMCHTaJ'IBHI)IX OCHOB 3KCHepI/IMeHTaJ'II)HI>IX METOI0B I/ISMCpCHI/IH n nux

MPAKTUYCCKUX HpHJ’IO)KGHHﬁ.

2. Mecto mucuuminHbl B cTpykrype OITOIT

JucuunnuHa «/luppakiioHHbIE METO/Ibl MCCIIeI0OBAaHUSl BEIIECTBa» BXOAUT B BapUaTUBHYIO YacCTh
nukia bl ocHoBHOI 0Opa3oBarenbHOI nporpammsbl o HanpasiaeHusaM: 03.03.02 dusuxa. [Ipu uzyyenun
«/IndpakiIMOHHBIX METOJIOB MCCIEIOBAaHMS BEIECTBAa» HCIOJB3YIOTCA 3HAHUA M YMEHHs, PHOOpETeH-
HbIE MPU U3YUYEHUH KypCOB BBICIIEH MaTeMaTUKH, 00mmel pU3uKu, XUMUH, PU3UKHA KOHJIEHCUPOBAHHOTO
COCTOSIHUSI, BiaJieHue NH()OPMALIMOHHBIMU TEXHOJOTUSIMU. MaTepuan Kypca TeCHO B3aUMOCBSI3aH C Kyp-
caMM KpUCTALIO(DU3UKH U (PU3UKU PEHTTEHOBCKOTO M3IYyYEHHS U ABISETCS MX JIOTHYECKUM MPOJOIDKE-
HUEM U 3aBEPLIECHUEM.

3HaHUS U yMEHUs, IpuoOpeTaeMble CTYJEHTaMH I0CJIe M3y4YeHHs AMCUUIUIMHBI, OYAYT HCIOIb30-
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Batbcs Tipu BeImoaHeHUW HVPC, KypcOBBIX W TUIIOMHOTO paboT, SBJSIOTCS 0Aa30BBIMH JIJISl BBITTOJTHE-
HUA Hay‘-IHO-I/ICCJICI[OBaTCHBCKOf/'I pa6OTBI B 0o0yacTH (I)I/ISI/IKI/I KOHACHCUPOBAHHOI'0 COCTOAHUA BCIICCTBA,
ANArHOCTUKU MaTCPUAJIOB.

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI — 3 3aU€THBIX SUHUIIBI.

3. TpeOoBaHus K pe3yJibTATAM OCBOEHUS THCUUILIMHBI:

[Tpornecc n3yueHHst TUCIUIUIMHBI HANIPaBJIeH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETECHIIHIA:
- CIOCOOHOCTBIO UCIOJIB30BaTh CIICIUAIM3UPOBAHHBIC 3HAHHUS B 00JNACTH (PU3HMKH JUII OCBOCHHS IPO-
¢bunbHbIxX Gusndeckux aucuuiumd (ITK-1);
- CIIOCOOHOCTBIO TPOBOJIUTH HAYYHBIE MCCIIEIOBAHNUS B U30paHHON 00JaCTH SKCIIEPUMEHTABHBIX Teope-
TUYECKUX (PU3MUYECKUX MCCIICOBAHHI C MTOMOIIBI0 COBPEMEHHON MPUOOPHOIA 6a3bl ( B TOM YHCIIE CIOXK-
HOTO (pU3UYECKOr0 000PYI0BaHMS) U MHPOPMAIIMOHHBIX TEXHOJIOTUH C YYETOM OTCUECTBECHHOTO U 3apy-
oexnoro omnbita (ITK-2).

B pesynbTare u3ydeHus AUCUUIUIMHBI CTYACHT JOJDKCH:
3HamMb:  TEOPETHUYECKue W (PU3NYecKre OCHOBBI AU(PPAKIIMOHHBIX METOJIOB aHAIIN3a BEIIECTBa; 0a30-
BbIC METOJMKH PEHTICHOCTPYKTYPHOTO aHAJIN3a KPUCTAIUIOB; KOHCTPYKTUBHBIE 0COOCHHOCTH YCTaHOBOK
JUIS. PEHTT€HOCTPYKTYPHOT'O aHAJIN3a,;
YMemb:  OCYIIECTBIIATH aJIeKBATHBIN CTOSIIEH 3a7aue BHIOOP SKCIIEPUMEHTAIBHOTO METO/Ia UCCIIeI0Ba-
HUSl CTPYKTYPHOTO COCTOSIHHMS BEILLECTBA; KPUTUYECKH aHAIM3UPOBATh 0a30BYIO0 OOMIEPU3NYECKYIO HH-
(bopmannio; Noab30BaATHCS TEOPETUYECKMMHU OCHOBAMH, OCHOBHBIMH MOHATUSMH, 3aKOHAMU U MOJAEIISIMU
¢dusuxu (TTK-2);

énadems: METOJaMU 0O0pabOTKH M aHallM3a HKCIEPUMEHTAIbHOW U Teopernyeckoil mHpopmanuu (I1K-
1,2).

4. O0beM AUCHMILINHBI (MOYJI1) M BUABI Y4eOHOi padoThl (pa3aensiercst no popMam o0ydeHHs)

Buj yueOHoi1 padoThI Bcero ya- CemecTtpsl
coB / 3a- 7 - - | -
YCTHBIX
€ INHMUI]
AyauTopHble 3aHATHS (BCEro) 44/1,2 44 - - -

B ToMm uucie: - - - - -

Jlexun - - -

[Tpaktuyeckue 3ansatus (I113) - - -

Komnoksrnym - - - - -

JIaboparopusbie paboTsl (JIP) 32/1.0 32 - - -




KonTtpons camocrositensHoit padots! (KCP) 12/0,3 12 - - | -

CamocrosiTeibHas padoTa (Bcero) 28/0,7 28 - - | -

B ToMm uucie: - - - - -

PacuerHo-Tpaduueckue paboThl, OTUETHI 1O J1abopa- 28/0,7 28 - - | -
TOPHBIM paboTaMm

Pedepar (mpu Hammamm) - - - -] -

Lomawnue konmponvhvie pabomoi - - -

Bun arrecraiiuu 3ader - - -

OO01mmast TpyA0eMKOCTh YacChl 72 72 - - -
3a4ETHBIE €IUHULIBI 2 2 - |-
KonraktHas pabota (Bcero) 50/1.4 50,4

5. COAEP)KAHUE NPOI'PAMMBI
5.1 Conep:xanue pa3ieioB U TeM JUCHHILINHBI

Tema 1. InppakMOHHbIE METO/IbI KAK METO/Ibl MOHUTOPUHIA CTPYKTYPHBIX OCOOEHHOCTEH BEILIECTB.
3HaueHNe COBPEMEHHBIX METOJIOB MCCIIE0BaHUs CTPYKTYphI BellecTBa, X Kiaccuduxamus. Oc-

HOBHBIE 3Talbl CTPYKTYpHOro aHanu3a. udpakioHHbIle METOIbI KaK METOJbl MOHUTOPHUHTA CTPYKTYP-

HBIX 0COOCHHOCTEN KOHJIEHCUPOBAaHHBIX OOBEKTOB B Pa3IMUHbIX (PU3HUUECKUX YCIOBHSIX.

Tema 2. CBolicTBa pEHTT€HOBCKOT'O U3JIyYE€HHUS U UX IPAKTHUECKOE HCIIOIb30BaHHE.

2.1. CBoiicTBa pEHTT€HOBCKOT'O M3JIyUeHHsI U UX MIpaKTUUYecKoe ucnonb3oBanue. 2.2. [lpenomiienue peHt-

TeHOBCKUX JIy4el U ero NpakTHYeCKOoe UCIOIb30BaHKe (KOIMMATOPbI, TapajulebHas ONTHKA).

[Tonapuzanus peHTreHoBCKUX Jyuel. 2.3. NHTeHCUBHOCTh PEHTI€HOBCKOIO M3IyYeHUs. MeTo bl 3amu-

THI OT BO3JICHCTBHS MOHU3UPYIOIEro u3mydeHus. 2.4. CriocoObl perucTpaluu peHTIeHOBCKUX JTy4eH, fe-

TEKTOPHI PEHTT€HOBCKOI'O U3TyUEHHUS.

3. CIUIOIIHOM 1 XapaKTepUCTUUEeCKU CeKTp. VX ucnonb30BaHue B PEHTTEHOCTPYKTYPHOM aHaIM3e.

3.1. CnnomHoON CHEKTp PEHTIEHOBCKOIO H3JIy4Y€HHUs. DHEprus cnekrpa. ['paHudHas 4dacrora..
@aKTOpBbI, BIUSIIONINE HA MHTEHCUBHOCTH CIUIOIIHOTO CIEeKTpa. 3.2. XapakTepuctuueckui cnektp. [lomy-
YEHHE XapaKTEPUCTUYECKOTO M3Iy4deHHs. VIHTEHCHBHOCTH XapakTepHCTHUYECKOro u3inydeHus. CooTHO-
LIEHHE NHTEHCUBHOCTEN HEMPEPBIBHOTO U JIMHENYATOrO CIIEKTPOB.

Tema 4. B3auMoJIeliCTBME PEHTTEHOBCKOTO U3TyYEHUS C BEIIECTBOM.

4.1. Bunas! Bzaumoneiicteus. KorepentHoe paccesnue. HekorepentHoe paccesinue. PeHTreHOB-
ckast ¢mroopecuennus. @orordpdext. MexaHU3MBI paccessHUE U TMOTJIONICHHE PEHTTEHOBCKOTO M3JTyde-
HUs. 3aKkoH ocnalJieHuss peHTreHoBcKoro uaiydeHus 4.2. llornomieHre peHTIeHOBCKOTO H3IYYEHHS.

MaccoBblif KOAQQHUIUEHT MOTTOMEHUS, ero (PU3NUECKUN CMBICI. 3aBUCHMOCTh MacCOBOT0 KO3 uUIeH-



Ta MOTJIOLIEHHUS OT MOPSIKOBOIO HOMEpa AJIeMEHTa U JUIMHBI BOJIHBI. Kpaii (ckadok) 1mosiockl morjiomie-
Hus. 4.3. Beibop m3nyuenus. OuiabTpel peHTreHOBCKOro m3nyudeHus. 4.4. dusnonornvyeckoe neiicTBue
PEHTT€HOBCKOT'O U3JTy4YEHHUS.

Tema 5. PaccestHue peHTI€HOBCKUX JTy4ei.

5.1. KorepeHnTHOe paccesiHne peHTT€HOBCKHUX JIy4eil — OCHOBA PEHTI€HOCTPYKTYPHOI'O aHaIU3a.
Paccessnue cBOOOIHBIM ANIEKTpOHOM (Kimaccudeckas teopus). @opmymna Tomcona. PaccemBaromias cro-
coOHOCTh 00BeKTa. 5.2. PaccesHue peHTreHOBCKUX JIyded AByMs diekTpoHamu. UuTtepdepenums. u-
¢dpakuuonnbiii 3gdekr. PaccesHue atoMmoM. ATOMHAs aMIUIMTyAa, aTOMHBIM (akTop. TeopeTndeckuii
pacuer ¢akTopa aTOMHOro paccesHus. AHoMmanuu ¢akropa aToMHOro paccesHus. 5.3. Ilonarue snek-
TPOHHOM IJTOTHOCTU. [ToHATHE paccenBaroIEero HEHTpa.

Tema 6. Indpaxuus peHTT€HOBCKOTO U3JIyYCHHS B KpUCTaJUIAX.

6.1. Kunemarnueckoe ¥ JHHAMHYECKOE NPHOMKEHUS B Teopuu audpakuuu. 6.2. PaccesHue
PEHTTeHOBCKUX JIydel rpynmnoi atoMoB. [loHsaTHe eAMHUYHOTO paccenBaromiero neHTpa. 6.3. Judpaxus
PEHTTEHOBCKHUX Jiydeld B oOpaTHOM mpoctpanctBe. [loctpoenne Dpanmbna. @opmyna Bynwsda —bpoarra.
OOpartHOe TPOCTPAHCTBO HACAIBHOTO KpHCTaIa, amMOpdHOro o0ObeKTa, moiaukpucramia. [lonstue
CTPYKTYPHOH aMIUIUTY/IbI.

Tema 7. UnTeHCUBHOCTD AU(PPAKIIMOHHBIX MAKCUMYMOB.

7.1. ®opmybl CTPYKTYpPHOH aMIUIMTYIbI AJIsl KPUCTAJUIOB € pa3HbIMU stuelikamu bpase. [Ipeobpa-
30BaHue (HOPMYJI IPU HAJTUYHUU FIEMEHTOB CUMMETPUU B KPUCTAJLIE.

7.2. ®akTOpBI, BAUAIOLME HA MHTEHCUBHOCTh PEHTTEHOBCKOrO Jiyda. Pakrop nomnsipuzanuu. Paxrop Jlo-
penua. I'eomerpuueckuii pakrop. dakrop nmosropsemoctu. TemmneparypHsiii ¢pakrop. dakrop adbcopo-
1uu. [IpakTrueckue nprueMsl pacuera CTPyKTYPHOM aMIUIUTY/bl U CTPYKTYpPHOTO (hakTopa.

Tema 8. Metonpl paciinppoBKH CTPYKTYPhI KpUCTAILIOB. MeTo ] mpo0b 1 ommboK

8.1. Ilpunuunel motHelmei ynakoBku. IIpaBuna [lonuzra. 8.2. Yuer cummeTpun KpHUCTaIoB
IIPU MTOCTPOEHUM CTPYKTYypHOU Mojenu. 8.3. Mcnonb3zoBaHue (GU3NYECKUX CBOMCTB KpHCTallaa MpH MO-
ctpoenun mojenei. 8.4. Kpurtepuii BeiOopa Moemu.

Tema 9. Metoasl pactin(poBKU CTPYKTYpbl kpuctaiioB. Meron ®ypre.

9.1. IlpuHuunel Metoga. PU3MYECKUII CMBICT PA3JIOKEHUS IEKTPOHHOM IIJIOTHOCTH B Psf
@ypse. 9.2. OnpeneneHue MoJI0KEHUsT aTOMOB Ha PaclpefeeHuH 3JIEKTPOHHOM m1oTHOCcTH. 9.3. Ceue-
HUS W MPOEKIMH IJIEKTPOHHOU IUIOTHOCTH. 9.4. IIpakTHueckue npueMsl MOCTPOCHUS MPOEKIUHN dJeK-
TPOHHOM INTIOTHOCTH.

Tema 10. Metoasl paciM(ppOBKH CTPYKTYphl KPHUCTAIIOB. MeTOI MEKaTOMHON (DYHKIIHH.
10.1. Meron Ilarrepcona (mexxatomHas gyHkuus). [lepexoq oT mpocTpaHCTBAa KpHcTaia K
BEKTOpHOMY mnpocTpaHcTBy. 10.2. Tlpoekiuu u ceuenus mexaromHoil pynkuuu. 10.3. 3aocTpenue mak-

CUMYMOB MexaTtoMHoO QyHkiuu. 10.4. Ynanenne MakcumMyMoB B Hadasie koopauHat. 10.5. Mcnomns3zo-



BaHHUE pa3IMuMsl B «BECE» aTOMOB IIPU pacHlIM(pOBKE pacnpeneneHuss MexaToMHoN (yHKIuu. OcobeH-
HOocTH MekaToMHOU (yHKIMuU. 10.6. KBagpaTusupoBanHsiii kprctami. CpaBHEHHE METOI0B paciudpos-
KM CTPYKTYpPbI KPUCTAJUIOB METOJIAMU PEHTI€HOCTPYKTYPHOI'O aHAJIN3A.
Tema 11. CpaBHEHUE METOJIOB CTPYKTYPHOI'O aHAJIM3A.

11.1.XapakTepucTuka BO3MOXHOCTEH U HEJOCTATKOB METOJOB PacIIM(POBKH CTPYKTYpPbI KpH-
ctajioB. CoBpeMeHHOE cocTossHuE MeTo10B. 11.2. IIporpaMMHO€E COITPOBOXAEHNE METOI0B CTPYKTYPHO-
ro aHaJIn3a.
Tema 12. MeToibl pEHTIEHOCTPYKTYPHOT'O aHAJIM3a JUCIIEPCHBIX CUCTEM.

12.1. MeToapl peHTI€HOCTPYKTYPHOTO aHaiau3a nojaukpucramuioB. Meron Jlebas. [IpencraBnenue
MeToJ1a B 00paTHOM IpocTpaHCTBe. TexXHUKa MOIy4YeHHs] peHTTeHorpaMM. PeHTreHoBCcKue KaMephl U -
¢pakromerpsl. 12.2. MHaummupoBaHue pEHTTEHOTPAMM IOJIMKPUCTAIUIOB aHATMTUYCCKUM U Tpadude-
ckuM Mmetojamu. OrpezesieHHe MapaMeTpoB 3JIEMEHTAPHOM sueilku Kpucrtamio. 12.3. KauecTBeHHbIN
¢azoBbiil aHan3. Pusnyeckre OCHOBBI KaYeCTBEHHOT0 (ha30BOro aHainusa. TpebGoBaHMS K SKCIEPUMEH-
Ty. Kaproreka JCPDS. 12.4. KonnyectBeHHbBIH (a30BbIi aHamn3. OU3NYECKHE OCHOBBI KOJMYECTBEHHOTO
¢azoBoro ananmza. MeTonbl KOIMYECTBEHHOTO ($a30BoOro aHanusa. YyBCTBUTENLHOCTH (Pa30BOTO aHAIIH-
3a. 12.5. AHanu3 CTPYKTYypbl aMOP(HBIX U AUCIEPCHBIX BemiecTB. biakuuil n nanpbHuil nopsaok. OyHk-
LU pauaiIbHOro pacnpenesneHus. PaccesHue aMop(HBIMU BEIIECTBAMM, XKHUJIAKOCTSMU U JAUCHEPCHBIMU
CUCTEMaMHU.

Tema 13. Pentrenorpadpuueckue nccienoBaHus MUKpoaedopmanuii u pazmepos OKP.

13.1. Knaccudukanus KpucTaJuIMYecKUX Ne(PEeKTOB MO UX BIMSHUIO Ha peHTreHorpammy. 13.2.
AnHanu3 neeKTOB KpUCTAUIMYECKOTO CTPOEHUS IO YIIMPEHUIO0 PEHTI€HOBCKUX JMHUN. MeToabl Bbljie-
neHus: pusndeckoro ymupenus. 13.3 MeToasl pa3aeneHus BKIaja AUCIEPCHOCTH U MUKpoaedopManuu
B (puznueckoe ymmpeHue.

Tema 14. Metonbl TeMIepaTypHOIl peHTTeHOrpapuH.

14.1 3amaun metona. Bo3moxHocTH TemmepaTtypHoi peHTreHorpaduu. Oco6eHHOCTH HU3KO- U
BBICOKOTEMIIEpaTypHOI peHtreHorpaduu. 14.2 Bricoko u HM3KOTemnepaTypHble kamephl. 14.3 Pentre-
HOBCKas aujaToMeTpus. JluHaMuKa TepMUYECKUX U3MEHEHUHN TUCIEPCHOCTH U MUKpoAepopMaluil Kpu-
CTaJIJIOB.

Tema 15. Metonpl aneKkTpoHorpaduu, HEUTPOHOTpapUU B CTPYKTYPHOM aHAIIU3E.

15.1.®u3nueckne 0COOEHHOCTH METOJIOB dJIeKTpoHOTpaduu, HelTpoHorpaduu. 15.2. Maremaru-
yecKkuil anmnapar MeToAoB. 15.3. ['paHUIbl IPUMEHEHUS U CpaBHEHUE C PEHTTeHOrpapuIecKuMU MeTo 1a-
MHU.

Tema 16. 3akmodyeHue. Ponb CTpyKTYpHBIX UCCIIEIOBaHUM.
Ponb CTpyKTypHBIX HCCEIOBAaHUN B JHMAarHOCTUKE CTPYKTYPHBIX OCOOCHHOCTEH KpuCTaJInye-

CKUX OOBEKTOB U JJId pasBUTUA 06IH6(1)H3H‘I€CKI/IX HpC}ICTaBHeHI/IfI 0 mIponeccax B KOHACHCHUPOBAHHBIX



cpenax. CBsi3b AMQPPaKIMOHHON KpucTauiorpaduu ¢ IpyruMH paszaenamMu (GU3UKU KOHACHCHUPOBAHHBIX

cpen

5.2 Pa3znenbl AUCHMIIMHBI M MEKTUCUMIIIMHAPHBIE CBA3M ¢ 00ecnevyuBaeMbIMH (IOCTEAYIOIMMHU)
JUCIUILTHHAMH
JlucuuiuiHa npernoaa&Tcsi Ha 4YeTBEPTOM Kypce 00ydueHHs OaKaiaBpoB, 00eceqnBaeMBbIX (ITOCIETy0-

H_[I/IX) JUCHHUITIIINH HC UMCCTCA.

5.3. Pa3zgenbl 1 TeMBI AMCHUILINH U BUALI 3aHATHI

Ne HaumenoBanue paznena Buel 3aHsTHI B Hacax
/1 HaumenoBanue Tembl IIpaxr. JIab.
Jlexi. P CeMuH CPC | Bcero
3aH. 3aH.
1 | Beenenue 1 2
2 | [Ipupona, cBoiicTBa, MoOydYeHUE U
perucTpanusi peHTTeHOBCKOTO U3- 1 1

nyuaenus. (ITK1)

3 | CrionrHo# 1 XapakTepucTude-
ckuil criekTp. VX ucronb3oBaHue

B PEHTI€HOCTPYKTYpHOM aHAJIH3E. 4 1 >
(IIK1)

4 | B3aumogeiicTBre peHTT€HOBCKOTO

1 1

n3nydeHus ¢ BeniectsoM. (I1K1)

5 | PaccesHue peHTT€HOBCKUX JTyueH. 1 1
(IIK1)

6 | Audpaxius peHTTEHOBCKOTO H3-
Jy4eHUs B KPUCTAIUIAX. 1 1
(TIK1,ITK2)

7 | IHTeHCUBHOCTH NU(PaKIIMOHHBIX 4 1 5

makcumymoB. (I1K1,ITK?2)

8 | Metoab! paciiuppoBKU CTPYKTY-
pBI KpucTtaiioB. Meron npob u 4 1 3)
omubok. (ITK1)

9 | Metoab! paciuppoBKU CTPYKTY-

prl kpuctaiioB. Meron @ypse. 1 1
(TIK1, TTK2)

10 | Metoas! pactpOBKH CTPYKTY-
pBI KpUCTaJIIOB. MeTo Mex- 4 2 6

atoMHo# @ynkimu. (ITK1)

11 | CpaBHeHHE METOAOB CTPYKTYPHO-

ro anaymza. (ITK1) ! !
12 | MeToapl pEeHTI€HOCTPYKTYPHOTO
aHaIM3a JUCTIEPCHBIX CUCTEM. 2 2
(IIK1,1IK2)
13 | Pentrenorpaguyeckue uccieno-
BaHUs MUKpoeopMalvii U paz- 12 4 16
mepoB OKP. (ITK1,I1K2)
14 | MeTopl TEeMIIEpaTypHOU peHTre- 2 3 5




Horpaduu. (ITK1,I1K2)
15 | Metoasl anekTpoHorpaduu,
HelTpoHOTrpaduu B CTPYKTYPHOM 2 6 8
ananmse. (ITK1)
16 | 3akmirouenue. Ponb CTpYKTYpHBIX 1 1
nccaegopanuii. (I11K2)
6. IlepeueHb ceMUHAPCKHX, MPAKTHYECKHUX 3aHATHI H JIAaGOPATOPHBIX padoT
Ne No paznena u | HaumenoBanue cemuHapos, npaktu- | Tpymo- | Ore- dopmupye-
/0 | TEeMbl AUCLU- YEeCKUX U J1a0OpaTOpHBIX paboT eM- HOYHBIE | MbIE KOMIIE-
IUTMHBI (MO- KOCTb cpen- TEHLUU
Ty Jist) (uacer) CTBa
1 2 3 4 5 6
1 | Tema2 N3ydyenne  ycTpoiicTBa YCTaHOBOK I13 Nel, | (IIK1)
4 O, KB
PEHHTTEHOCTPYKTYPHOTOb aHAJIN3a.
2 | Tema 6 Pacuer Teopernueckux M IKCHEPHU- I13 Ne2, | (TIK1,I1K2)
O, KB
MEHTAJIbHBIX CTPYKTYPHBIX aMILJIUTY 4 ’
3 | Tema?7 Pacuer »sKkcnepuMEHTANBHBIX CTPYK- I13 Ne3, | (TIK1,ITK2)
2 O, KB
TYPHBIX aMIUTATY T
3 | Tema9 IlocTpoeHne mpoeKkIMH pacmuperneie- I13 Ne3, | (TIK1,I1K2)
. 2 O,KB
HUS 3JIEKTPOHHOM IIOTHOCTH
4 | Tema 12 [lonyuenune peHTreHorpaMm MOpOII- I13 Ne4, | (TIK1,ITK2)
O, KB
KOBBIX MaTepHAJIOB Ha TU(PPAKTOMET- 12 ’
pe.
5 | Tema 12 KauecTBeHHBIN peHTreHoa3oBbIit I13 Ned, | (IIK1,ITK2)
2 O, KB
aHaJIn3
6 | Tema 12 WNHnuupoBaHne MOPOMIKOBBIX PEHT- I13 Ne5, | (IIK1,ITK2)
2 |O,KB
TeHOTpaMM
7 | Tema 13 Ompenenenne pa3MepoB obsacTeld Ko- I13 Ne6, | (TIK1,ITK2)
O, KB
repeHTHOro paccestHus (0JI0KOB MO3a- 2
WKH) METOJIOM allpOKCHUMAIIUH. .
8 | Tema 14 Tepmopentrenorpadus. OnpeneneHue I13 Ne7, | (IIK1,ITK2)
O, KB
K03 (HULUEHTOB TEPMHUECKOIO pac-
2

HIUPEHUSI CTPYKTYpBhl KpHUCTAJUINYE-

CKUX 00BEKTOB




6.1. Il1aH caMmocTOSITEILHOI PaGOThI CTY/IEHTOB

Ne Tema Bung camocrosTenn- 3aganue Pexomennyemas Konnue-
HEJI. HOM paboThI JuTeparypa CTBO YacOB
1. | BceTeMbl | camocTOATEILHOE Beimonauts Bce | Bcest pekomennye- 24
BBITIOJTHEHHE J1a00- 3a/iaHust, ohop- Mast JIuTepaTypa
paToOpHOM paboTHI MHTb OTHECT
2. | Bce TeMbl | -OTBETHI HA KOH- Bomnpocs! 1151 Te- | Best pekoMeniye- 4
TPOJILHBIE BOIIPOCHI; KYHICTO KOHTPOJIA | Mas JIUTeparypa
(mpuutararoTcsi)

6.2. MeToanuyeckue yKa3aHMsl M0 OPraHU3aIlUU CAMOCTOSITEIbHOM PadOThI CTYIEHTOB

K coBpemeHHOMY crienuanucTy OOIIECTBO MPEIBSBIISET TOCTATOYHO HMIMPOKUNA IepedeHb Tpedo-
BaHUM, CPEIU KOTOPBIX HEMAJIOBAXHOE 3HAYCHUE MMEET HAIM4YUE y BBITYCKHHUKOB OIPEIEICHHBIX CIIO-
COOHOCTEW M yMEHHsI CaMOCTOSITENIbHO J00bIBaTh 3HAHHUS M3 PAa3JIMYHBIX MCTOYHHKOB, CHCTEMAaTHU3UPO-
BaTh MOJYYEHHYI0 MH(POPMALMIO, JaBaTh OLEHKY KOHKPETHOW (uHaHCOBOM cuTyanuu. PopmupoBaHue
TAaKOI'o YMEHUS IIPOUCXOJUT B TEUEHUE BCErO Mepuo/ia 00yUdeHHs Yepe3 yyacTue CTyIeHTOB B IIPaKTHYe-
CKUX 3aHATHUSAX, BBIIOJIHEHUE KOHTPOJIBbHBIX 33JJaHUN, HAMCAaHUE KYPCOBBIX M BBITYCKHBIX KBaJlU(UKa-
LMOHHBIX paboT. Ilpu 3TOM camocTosiTenbHas paboTa CTYIEHTOB UIPAET PEILAIOLIYI0 POJIb B XOJI€ BCETO
yueOHOro Inporecca.

[Tpu BBINIOJIHEHUHU MPAKTHUYECKUX 3aJaHUil oOpaiaercss oco00e BHUMaHUE Ha BBIPAOOTKY Y CTY-
JICHTOB YMEHHSI T'PaMOTHO BBINOJIHATH U O(QOPMIIATH JTOKYMEHTALMIO, YMEHUS MOJb30BAThCA HAYYHO-
TEXHUUYECKON CIpaBOYHON JuTepaTypoil. Kakaplil cTyneHT JOKEeH ObITh TOTOB K IOKa3aTEIbHOMY pe-
LICHMIO 337a4U y TOCKH.

Tekymas pabora Haj yuyeOHBIMU MaTepHallaMd BKJIIOYAeT B ce0s CHUCTEMATHU3allMI0 TEOpeTHude-
CKOTO MaTepuaa, MOJIy4eHHOTO Ha Ka)I0M IIPAKTHUYECKOM 3aHATUH, 3all0JHEHUS IPOIYIIEHHBIX MECT,
YTOUHEHHS CXEM U BbIIEJICHUS [VIaBHBIX MbICIEHl OCHOBHOTO COJIEp KaHUs pa0boThl. J{J1s 3TOro ncnosb3y-
I0TCSl UMEIoLIecs yueOHO-MeTOMUECKUEe MaTepualbl U Apyras peKOMEHI0BaHHasl TUTepaTypa.

OrneHka Bcero M3y4eHHOT0 MaTepuaja OCYIIECTBIIIETCS Ha 3adeTe, POBOJUMOM B (hopme KOH-
TposbHOM padote. Takke MOXKeET ObITh IPOBEAEH ONPOC MO BceM TeMaM Kypca. [IpenonaBarens nomoraer
pazobpaThCs ¢ MPoOJIEMHBIMU BOIIPOCAMU U 33a4aMu (II0 Mepe UX MOCTYIUIEHHS) B XOJ€ TEeKYIIUX KOH-
CyJIbTALIUM.

7. IlpuMepHasi TEeMAaTHKA KyPCOBBIX padoT (IPoeKToB) (MPH HAJTUYHNH):

KypcoBbie paboThl He IPEyCMOTPEHBI.
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8. YueOHo-MeTOMMYecKoe 1 MH(POPMAIMOHHOE O0ecTeyeHre JTUCHMILTUHBI (MOYJIA)

a) OCHOBHas Tumepamypa.

1.

[IpakTrueckas peHTreHoBcKas audpakromerpus [Tekcr] : yue6. mocobue / B. A. JIuono [u np.] ; Up-
KyTCKui#i roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2010. - 159 c. : . ; 20 cm. - bubnuorp.: c. 154-157. -
ISBN 978-5-9624-0417-2. — (52 3k3.)

[amaeB A.A. OcHoBbl pusznyeckoro mMarepuanoBeneHus [Tekcer] : yue6. mocobue : B 2 4. / A. A.
[Tanaes ; pem.: B. B. Akumos, A. A. I'aBpuitok ; Upkyrckuii roc. yH-T, Poc. akaa. nayk, Cub. ota-
Hue, u-T reoxum. uM. A. I1. Bunorpanosa. - Upkyrtck : U3a-so UT'Y, 2013 - . - 20 cm. - (MeTobt
HKCHEPUMEHTAIBHON (DM3UKH KOHJIEHCUpPOBaHHOTO cocTtosiHus). - ISBN 978-5-9624-0883-5. - Y. 1. -
2013. - 159 c. - bubnuorp.: c. 158-159. - ISBN 978-5-9624-0931-3. — (16 3k3.)

[anaeB A.A. OcHOBBI ()U3MUECKOTO MaTepHanoBeieHus [ DIEKTPOHHBIN pecypc] : yuel. mocobue : B
2 4./ A. A. llanaes. - OBK. - Upkytck : U3a-Bo UT'Y, 2013 - Pexum gocryna: 943 "bubnuorex". -
Heorpannu. nocrym. - ISBN 978-5-9624-0883-5

0) 0ononHumenbHas IUMepamypa:

1.

PycakoB A.A. Pentrenorpadust meramioB [Tekcr] : yuebnuk mis By3oB / A. A. Pycakos. - M. : Ato-

muzaat, 1977. — (3 sk3.)

. Ymanckuit S.C. Kpucrannorpadus, pentrenorpadust U 3J1eKTpoHHass MUKpockomnus [Tekct] : yueo.

JUIS CTYJ. By30B, 00yd. mo cren "®usuka metaninoB" u "MerannoBeaeHue, 000pya. U TEXHOJIOTHUS
TepM. 00pab. metammo" / S. C. Ymanckuit [u ap.]. - M. : Metamnyprus, 1982. - 631 c. — (2 9k3.)
I'yceB A.M1. Hanomartepuainbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTUM [DnekTpoHHbId pecype] / A. W. T'y-
ceB. - Mockga : ®u3mariut, 2009. - 416 c. : wi. - Pexxum nocryna: 9b6C "U3narenscTBa Jlans". - He-

orpanud. goctymn. - ISBN 978-5-9221-0582-8

Cospemennas kpucramnorpagus. [Tox penakuueit b.K.Baitnmreitna. T.1 — 4. M.: Hayka, M., 1979.

5. Uynpysos, E.B. OcnoBsl kpuctamnorpaduu [Teker] : yue6nuk / E.B. Uynpynos, A.®. Xoxios, M.A.

dannees. - M. : Guzmarnut, 2004. - 500 c. : un ; 22 cM. - bubmuorp.: ¢. 499. -Jlon. aut.: ¢. 500. -

ISBN 5-94052-060-1
%QW e Fp Aty ﬁ
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B) IIporpaMMHOE o0ecIieueHue:
1) Microsoft Word u Excel B cocrae makera MS Office. JIuiien3us Ha HOBbIE BEPCHH [TEPUOANYC-
cku oOHoBisieTcst LleHTpom HOBBIX nH(OpMaMoHHBIX TexHomoruii UI'Y 1o BceMy yHUBEPCHUTETY.

2) LibreOffice. - (freeware). - Ycnosus ucnons3oBanus mo cesiike: http://ru.libreoffice.org/about-

us/license/. — 6eccpouHo.
I') PEHTT€HOBCKasl KapTOTEKa, CIIPABOYHUKH 10 PEHTTEHOCTPYKTYPHOMY aHAIIN3y, 0a3bl JaHHBIX, HH(OP-
MAaIMOHHO-CIPABOYHBIC M TOUCKOBBIE CHCTEMbI: HHTEPHET PECYPCHI B CBOOOIHOM JOCTYIIE€ U Ha caiiTe

HI'Y www.isu.ru u ¢pusudeckoro daxyiasrera UT'Y.

9. MaTtepuaibHO-TEXHUYECKO€E o0ecreyeHne T CHUIIUHbI
— nabopaTopus peHTIeHOCTPYKTypHOTo aHanu3a (ycranosku JIPOH-2.0, JIPOH-3M, YB/1-2000);
— MEpPCOHAJIbHbIE KOMIBIOTEPHI (KOMIBIOTEPHBIN Kilacc) JUIsl pabOThl C SKCIIEPUMEHTAIBHBIMU JaH-

HBIMH.

10. O0pa3oBaTeibHbIC TEXHOJIOTHH:

Kypc ocHOBaH Ha OpuUTrMHaNBHBIX pa3paboTkax aBTOPOB. IIpoBojsATCS cienyrone BUJIbl 3aHITHIA:
nabopaTopHbIE pabOTHI.

HoBble 3HaHMSI CTYACHTHI OTYYaIOT CAMOCTOSTENILHO U3 METOINYECKUX onucanuil. [Ipaktnueckum
HaBbIKaM OHU 00YYarOTCsI P BBIMOJIHEHUH JJaA0OPATOPHBIX pabOT MO PYKOBOACTBOM IPEmoaaBaTes.

B xone nmaGopaTopHbIX paOdOT CTYJEHT FOTOBUT OTYET, BKIIOYAIOIIMIA B cebe ceayIoue dJIeMeH-
ThbI: OIMCAHUEC JOKCIICPUMCHTA, CXCMa, Ta6J'II/IIII)I OKCIICPUMCHTAJIBHBIX OAaHHBIX, OCIHHUJIJIOrpaMMBbI (HpI/I
HaJIWYUH, B BUJI€ CKPUHIIIOTOB), OTBETHI HA KOHTPOJIbHBIE BOPOCHI.

CTyAeHTHI BBINONHIIOT pabOThl HEOONBIIMMU TPyHHamH, OOCYXAas MOCIeI0BATEIbHOCTh JAEi-
CTBHfI, U BMCCTC AHAIM3UPYIOT IMOJIYUYCHHBIC PC3YJIbTATHI. HOCJ’IC}IOB&TCJ’IBHOCTB BBITIOJIHCHU A pa60TI>I
3aJ1aeTcs CIeAyoIuM o0pa3oMm:

1) TIpoBoaUTCSt MHCTPYKTAX IO TeXHHUKE O0€30IaCHOCTH (Ha TIEPBOM 3aHSTHH).

2) CTyaeHThI 3HAKOMSITCS C TEOPETHYECKUM MaTEPHAIOM.

3) 3HaKOMCTBO C mepedHeM NMprOOpOB M MpuHAIeKHOCTeH. COOMpaHue PIEKTPHUYECKON CXEMBbI
(ecru HY>KHO), TIOKJTFOYCHHE MPUOOPOB.

4) BBINOTHEHUE YKCIIEPUMEHTA COTIACHO X0y Pa0dOThI, yKa3aHHOMY B METOIUYKE.

5) OOpaboTka IKCIEPUMEHTAIBLHBIX JAaHHBIX. BHECEHHE COOTBETCTBYIOIIMX TAOJUI], TPadUKOB,
JTUarpamm B OTYET.

6) IToaroroBka u opoOpMIICHHE OTUYETA IO JTAOOPATOPHOI paboTe (B eKTpoHHOM hopme). OTBETHI
Ha KOHTPOJIbHBIE BONIPOCH B MeTondKe. YeTkoe popMysinpoBaHe BHIBOJOB MO padoTe.

7) TloaroToBka K 3aIluTe OTYETa (C yUYETOM U3YUYCHHUSI TEOPETUUECKOTO MaTepraa).

8) 3ammra oTueTa.
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11. Ouenounsbie cpeacrsa (0OC)
11.1. OneHo4HbIe cpeacTBA JJIs BXOJHOTO KOHTPOJIS

BX01HOW KOHTPOJIb HE IPOBOJUTCS

11.2. OeHo4YHbIE CPeACTBA TEKYILIEro KOHTPOJIS
Hasnauenue onenounbix cpencte TK - BoisiBuTh chopmupoBanHocTs komnerennuii - (IIK-1,2 ) ykazars

KakKux KOHerTHO). KOHTpOJIBHbIe BOIIPOCHI IO IMPAKTUYCCKUM 3aHATUAM.

KoHTposbHbIe BOMPOCH 10 MPAKTUYECKUM 3aHATHUSM.

Tema 2. Ilpaktuueckoe 3ansaTue 1

Lenb: 03HAKOMUTBCS ¢ MPUOOPHON 06a30i TUGPAKIIMOHHBIX METOIOB HCCIIEA0BaHUS BEIIECTBA.
3ajaHue- U3y4uTh:

- KOHCTPYKTHUBHBLIC OCO6CHHOCTI/I YCTpOﬁCTB HCTOYHHUKOB I'CHECPHUPOBAHHOI'O PCHTICHOBCKOI'O U3JIYUCHUA
JIPOH-2.0,

- KOHCTPYKIIMIO PEHTT€HOBCKOM TpyOKH,
- YCJIOBHS TIOJYYEHHS CIUIONTHOTO M XapaKTEPUCTUUECKOTO PEHTI€HOBCKOTO U3ITy4YCHHUS,

- JIIOMUHECLIEHTHBIN, oTorpaduueckuii, HOHU3aIMOHHBIN CIOCOOBI PETUCTPALIUKA PEHTTEHOBCKOTO U3IY-
YCHMSI,

- KOHCTPYKTHBHBIC 0COOEHHOCTH IIPpUHIMIIBI ,HeﬁCTBHH ACTCKTOPOB PECHTI'CHOBCKOI'O U3JIYUCHUA,

- ONTUYECKYIO CXeMYy JHU(PPaKTOMETPUUYECKUX YCTAaHOBOK, TpeOOBaHUS K IOCTHPOBKE MpuOOpa, BHIOOPY
(UIBTPOB PEHTT€HOBCKOTO M3JIy4€HUSs], yCTAHOBKE MOHOXPOMATOPOB U3ITyYSHUS

- TpeOOBaHUs MO0 TEXHUKE 0€30IaCHOCTHU MpU padoTe Ha YCTAaHOBKAaX PEHTT€HOCTPYKTYPHOT'O aHalln3a,

- OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI,
- oopmMuTh OTUET
Konmponwvnwvie éonpocwi:
1. Yro mpencraBnsieT coO0M PEHTTEHOBCKOE U3TyUeHUE?
2. IlepeuncauTh UCTOYHUKU PEHTI€HOBCKOI'O U3ITy4EHHUS.
3. CmourHo# (TOPMO3HO#) CIIEKTP PEHTTEHOBCKOTO H3ITyueHHsI. DaKTOpbI, OTPENSISIOINE HHTEH-
CHBHOCTBH TOPMO3HOT'O M3JTy4eHust. KopoTKOBOJIHOBAs TpaHHUIIa TOPMO3HOIO criekTpa A o.

4. MexaHU3M BO3HUKHOBEHHSI XapaKTEPUCTHUECKOIO PEHTI€HOBCKOro M3iydeHHs. CleKTp xapak-
TEPUCTUYECKOTO PEHTI€HOBCKOIO U3TyYEHUs, €r0 BU/I.

5. HcTOYHMKM PEeHTI€HOBCKUX Jy4el Il CTPYKTYPHBIX HCCIIEJOBaHUHN. Y CTPOMCTBO PEHTI€HOB-
CKUX TpyOOK. MapKkupoBKa peHTI€HOBCKHUX TPYOOK.

6. CnocoObl perucTpanuy peHTTeHOBCKOro n3nyueHus. @oTtorpaduueckuii METOJT perucTpalnuu
PEHTI€HOBCKHUX JTyuel. IOHM3allMOHHBII METOI pETUCTPallMi PEHTTEHOBCKUX Jydeil. Mx mpe-
UMYILECTBA U HETOCTATKH.

JleTexTopsl pEHTI€HOBCKOTO U3ITy4eHHsl. THIIBI, yCTPOMCTBO, IPUHIIAII JEHCTBHS.
Y CTpoHCTBO PEHTI€HOBCKOTO AU(PPAKTOMETPA.

[Tepeunciuth ocHOBHBIE OJI0KK qUpaKTOMETpa.

10 YeMm 00ycioBIeHa HEOOXOIUMOCTh OXJIAXKICHHUSI PEHTIT€HOBCKOW TpyOKu?

11. Vcnosue BosuukHoBeHus K, - n3myuenns?

© oo~

12. Ha3znauenue GpuiabTpOB PEHTTCHOBCKOTO U3IYUYCHHUS U MIPABUIIO UX BEIOOpA.
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Tema 6. IlpakTuyeckoe 3aHsiTHE 2
enb: OcBoUTh CIIOCOOBI pacdeTa TEOPETUICCKUX CTPYKTYPHBIX aMIUTATY/T
3amaHue: 03HAKOMHUTHCS C METOJIOM P00 ¥ OMIHOO0KY,

BBITIOJTHUTH PAcUeT TEOPETUUCCKUX CTPYKTYPHBIX aMILUTATYQ 0a3alIbHBIX OTPAKEHUH KpUCTAIIA C U3-
BECTHOH CTPYKTYpHOW MOJEJbIO, UCTIOIB3Yys TaOIMYHbIC 3HAYCHHS PACCEHBAIOIIUX CIIOCOOHOCTEH U
KOOpPJIUHAT aTOMOB.

- OTBETUTh Ha KOHTPOJIbHBIC BOIPOCHI,
- 0)OpPMUTH OTUYET

Konmponwvuwvie éonpocwi:
Yro Takoe CTpyKTypHas aMIUIUTyaa?
Kak 3Ha4eHne CTpyKTypHOM aMIUIUTY/IbI CBSI3aHO C PACCEUBAIOIIMMHU CIIOCOOHOCTSIMH aTOMOB?
KakoBa cBsI3b MeX/1y CTPYKTYpHOH aMIUTUTY0M U 3JIEKTPOHHON INIOTHOCTBIO KPUCTAJIIOB?
3anucarb (HOpMyJIIBI U1 pacdyeTa CTPYKTYPHOU aMIUTUTY/IbI.
Jiis uero HeoOX0 UM pacueT TEOPETUUYECKUX 3HAUYCHUH CTPYKTYPHBIX aMILTUTYA?
UYro takoe TpanchopmanTs Dypre?
Kak Bnusier BbIOOp Hayana KOOPJAMHAT HA 3HAYEHUS CTPYKTYPHBIX aMIUIUTY1?
Uro Takoe CTpyKTypHasi aMIUIUTY1a?
Kak 3HaueHne CTpyKTypHOM aMIUIUTYbl CBSI3aHO C PACCEUBAIOLIMMHU CIIOCOOHOCTSIMH aTOMOB?
. KakoBa cBs3b MKy CTPYKTYPHOM aMIUIUTY 10 U 3IEKTPOHHON IIIOTHOCTHIO KPUCTAIJIOB?
. 3anucatb (GopMyJIbl A1 pacyeTa CTPYKTYPHOM aMILIUTY/IbI.
. 1715t yero HeoOXOAMM pacyeT TEOPETUIECKUX 3HAYCHUH CTPYKTYPHBIX aMIUTHTY1?
. Uto takoe TpanchopmanTel Dypbe?
. Kak Bimsier BIOOp Havyanma KOOpAMHAT HAa 3HAYECHUS! CTPYKTYPHBIX aMIUTHTY1?

CoNoOA~WNE

N Y ol o
~AWNEO

Tema 7. llpakTHyeckoe 3aHsATHE 3
Henb: OcBoUTh CIOCOOBI pacyeTa SKCIEPUMEHTAIBHBIX CTPYKTYPHBIX aMIUIUTY L

3aganHue :
3MepuTh MOTy4CHHYIO PEHTTCHOIPAMMY MOHOKpHCTamia, onpenenuts 26, |pk|, paccunTars 3Ha-

aeHnss Opk| U BeeX JIMHHIL,

- MPOMHAMIIUPOBATh PEHTTEHOTPAMMY, OINPEICIUTh IKCIICPUMEHTAIbHBIC 3HAUCHHS CTPYKTYPHBIX aM-
IUTATYT 7S 3aQUKCHUPOBAHHBIX OTPAKEHUH, CPABHUTH SKCICPUMEHTAIBHBIC BEIUYMHBI C PACYCTHBIMU
3HAYCHHUSIMH, MTOJTyUYESHHBIMH ITPH BBITIOJIHEHUH MIEPBOTO 3a/IaHUsI.

- OTBETUTH Ha KOHTPOJIbHBIC BOIPOCHI,

- 0OpPMUTH OTYET

Konmponsnwie é6onpocwi:
15. Yto Takoe CTpYKTypHast aMILTUTyAa?
16. Kak 3HaueHHe CTPYKTYpHOM aMIUTUTYIbI CBSI3aHO C PACCEUBAIOIIMMHU CIIOCOOHOCTSIMU aTOMOB?
17. KaxoBa cBsI3b MEX]ly CTPYKTYPHOU aMIUTMTYAON U 3JIEKTPOHHOM MJIOTHOCTHIO KPUCTAIIOB?
18. 3anucarp hopMysIbl A1 pacueTa CTPYKTYpHOU aMILTUTYIbI.
19. Jlnst wero HEOOXOAMM pacyeT TEOPETUISCKUX 3HAYCHUH CTPYKTYPHBIX aMILUTHTYT?
20. Yro Takoe TpanchopmanTsl OPypne?
21. Kak Brusier BEIOOp Havasia KOOpIMHAT Ha 3HAYSHHS CTPYKTYPHBIX aMILTUTY?
22. Yrto Takoe CTPyKTypHas aMILUTUTyaa?
23. Kak 3HaueHHne CTPYKTYPHOU aMILUTUTY/IBI CBSI3aHO C PACCEUBAIOIIMMHU CIIOCOOHOCTSIMU aTOMOB?
24. KakoBa CBsI3b MY CTPYKTYPHOM aMIUIUTYJOH U 3JIEKTPOHHOM TIOTHOCTHIO KPUCTAILIOB?
25. 3ammcatp GopMyITBI TSl pacdeTa CTPYKTYPHOW aMILTUTYIBI.
26. Jly1s1 9ero HeoOXOUM pacyeT TEOPETUYECKUX 3HAUYCHHH CTPYKTYPHBIX aMILTUTYA?
27. Yro Takoe TpanchopmanTsl Dypre?
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28. Kak Bnusier BbIOOp Havasla KOOpIAUHAT Ha 3HAYCHUS CTPYKTYPHBIX aMILTUTYA?
Tema 9. llpakTnueckoe 3anaTHE 3.

Ienb: ocBouth npuMeHeHue Merona Oypbe A paciiudpoBKU CTPYKTYPbI KPUCTAIIIOB, - OCBOUTH
MaTEMaTHYECKHUE IPUEMBI TIOCTPOEHUS IPOEKLIUHI 3JIEKTPOHHOH INIOTHOCTH Ha OCh, - HAYYUTHCSI CTPOUTD
Pa3HOCTHBIE CUHTE3bI, - HAYYUThCS ONPENENATh KOOPIAUHATHI AaTOMOB, HAy4YHUThCS aHAJIU3HPOBATH MOJY-
YEeHHBIE PACIpeeICHUs p(Z), OLIEHUBATh CTEINIEHb U3MEHEHUsI CTPYKTYPHI B pe3yjIbTaTe BO3/IEHCTBUS

BHEIIHUX (haKTOpPOB

3anaHue:
- M3MEPHTh SKCIICPUMEHTAIbHBIC YIJIbl U HHTCHCUBHOCTH 0a3aIbHBIX OTPAKEHUN UCCIIEIYEMOTo KpH-
CTajula Ha PEeHI'€HOTrpaMMMax J0 U Mociie PU3UUIECCKOTO BO3CHCTBUS;
- IPOM3BECTH PACYET IKCIICPUMEHTAIBHBIX CTPYKTYPHBIX aMILTUTYI;
- BBIMOJIHUTH PACYUET 3JICKTPOHHOM IUIOTHOCTH 110 00EUM PEHI TICHOTrPaMMaM;
- IOCTPOUTH 00a pacrpeeSCHUs JCKTPOHHOH IIOTHOCTH;
- OTPEICIUTh KOOPJANHATHI ATOMOB,;
- IOCTPOUTH PA3HOCTHBIN CUHTE3;
- OIICHUTH CTEIICHb U3MEHEHHSI CTPYKTYPBI B pe3yJIbTaTe BO3ICHCTBHSI BHEIIHUX (DAKTOPOB;
- OTBETHUTH Ha KOHTPOJIbHBIE BOIIPOCHI,
- 0)OpMUTH OTYET

Konmponsnuie eonpocwi:

Kakue MeTop1 HCIIONB3YIOTCS VIS paciuGpPOBKH CTPYKTYPhI KPHUCTAILIOB?

B uem cyTh MmeTonna @ypoe?

dusnyeckue 0OCHOBBI MeTo1a?

3anucatb GopMyITy Ui pacdyera TPEXMEPHOM JIEKTPOHHON TNIOTHOCTH.

Kak ynpomaercst popmysa pacuera o TpU HAJHMYUH IEHTPAa CAMMETPUHU B CTPYKType?

o ukrwdPE

Ha xakoM ocHOBaHuM AJIs pacyeTa MEKTPOHHOW MIIOTHOCTH HCIOJIb3YIOTCS MHTEHCUBHOCTU JU-

(G paKIMOHHBIX OTPaKEHUI?

Kak cBsi3aHbl MHTEHCUBHOCTH JU(PAKIIUOHHBIX OTPAXKEHUN U CTPYKTYpPHBIE aMIUTUTYIbI?

Jlnst wero seogmres PLG - (akTop, 4TO OH yUUTHIBAET?

9. KakoBbI TpeOOBaHUS K ONPEISIICHII0 HHTEHCUBHOCTH OTPAYKEHHUH MTPH MOCTPOSHHUH DIIEKTPOHHOMN
IJIOTHOCTH?

10. Kak Bnusier pa3OueHne S9YeKH Ha MOTPENTHOCTh ONPEIeICHUsT KOOPANHAT aTOMOB?

11. KakoBo BiMsiHHE croco0a M3MEpeHHs] MHTEHCHUBHOCTH Ha BHJI paclpellesIeHUs] 3JIEKTPOHHOM
IJIOTHOCTHU

12. IIpoaHanu3upoBaTh BIMSHUE MOTPEIIHOCTH M3MEPEHUS MHTEHCHUBHOCTH AU(PAKIMOHHBIX OTpa-

KEHUI Ha TOUHOCTb OMpEENIEHUsI CTPYKTYpPbl KPUCTAIIOB.

o N

Tema 12. IlpakTudeckoe 3ansatue 4

Ienb: ocBOUTH 06a30BbIE MOPOIITKOBBIE METO/IBI UCCIIEIOBAHUS BEIIECTBA

3ajaHue: - U3yYUTh PEKOMEH AN TT0 METOIMKAM IMPUTOTOBIICHUSI IIOPOIIKOBBIX TIPOO B 3aBUCUMOCTH
OT KOHKPETHBIX 0COOEHHOCTEH UCCIIeTyeMOT0 O0BEKTa,

- BBIOpaTh U1 00OCHOBATH C/ICJIAHHBIN BEIOOP METOJIUKH,

- IPUT'OTOBUTH 06pa3eu I TTIOJTYYCHH A PCHTTCHOIPpaMMBbI Ha ,Z[I/I(I)paKTOMCTpe,

- IIPOBECTH PETHCTPALNIO AU(PPAKIHOHHOIO CIIEKTpa UCCIIEAYEMOro oopaslia B 3aJaHHOM YIJIOBOM JHa-
1a30He,

- 0OpMUTH NOJYUYEHHYIO pEHTTeHOoTpammy. B xKypHasie OTMETUTH:
a. HasBaHue ((hopMyiy) HccaeyeMOoro BEeIlecTBa;
b. Bpewmst perucTpalu peHTTeHOTPaMMBbI (YHCII0, MECSIL TO.);
C. JUIMHY BOJIHBI HCIIOJIb3yEMOI'0 U3IyUYEHUS;
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d. PpEeKHMBI PErUCTPAllK PEHTICHOTPAMMBIL: YCKOPSIIOIee HANPsHKEHHE Ha TPyOKe, TOK 4epes
TpyOKY, IIETH, CKOPOCTh CKAaHHUPOBAHUA. (1yBCTBHTEIBHOCTh MPUOOpaA (UHUCIO UMII/CEK),
nocrosunyto BpeMedn RC; ckopocTh ChbeMKM eciu perucTpanus OCyLIECTBISETCS Ha
JUarpaMMHYIO JIEHTY);
€. CBA3YIOUMI MaTepual (eClIi OH MPUMEHSIICS ) TP TOMEIIEHHH 00pa3iia B PEHTTEHOBCKYIO
KIOBETY;
- KQUeCTBEHHO OIICHUTHh MOJYYEHHYIO PEHTI€HOTpaMMy: OIpPEACINTh, B aMOP(GHOM WIH KPUCTAJLIHYe-
CKOM COCTOSIHUHM HaXOJUTCS U3y4aeMOe BEIIECTBO;
- m3meputh 260, |pk|, paccautars mo ¢popmyse (1) 3Hadenuss Up| A Beex JTHHMUM.

- COCTaBUTH TAOJUILY PE3yJIbTaTOB U3MEPEHUH,
- OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI,
- oopmMuUTh OTUET

Konmponsusie eonpocwi:1.Kakoro pazmepa KpUCTaJUIUTHI TOJKHBI OBITH B 00pasiie ISl MOTyYeHUS
KAaueCTBEHHBIX CIIEKTpPOB PDA?
Kakum Tpe6oBaHUAM MPenbABISIOTCA K 00pasiiaM Al PeHTIeHOCTPYKTYpHOTo ($a30Boro aHanuza?
[lepeuncnuth criocoObl TPUTOTOBICHUS 00Pa30B IS MOJIyYEHUS PEHTTeHOrpaMm?
Uro Takoe Tekctypa? Kak oHa mposBisieTcsl Ha peHTTeHOrpaMMax ?
3adeM MpoU3BOJIAT BpalieHue odpasua?
OT 4ero 3aBUCHUT YUCIIO JJUHUN HAa PEHTT€HOIpaMme?
KakoBa TouHOCTB OmpeiesieHus1 yrioBOro MoJI0KEeHHs JIMHUM Ha criekTpe POA?
OT yero 3aBUCUT MOTPEIIHOCTh OMPEIEICHNUS MEKIUIOCKOCTHBIX PACCTOSHUMN?
Kakas obnacte yrioB sBiseTCs NpeLEe3UOHHON?
Tema 12. IllpakTHyeckoe 3aHsATHE 5
3anaHue: - 03HAKOMUTHCS C METOJIaMU MHJIMIUPOBAHUS PEHTIC€HOIPaMM KPUCTANIOB Pa3IU4HbIX CHH-
TOHHH,
- IPUTOTOBUTH 00pa3ell AJis MOJyUYeHUsl PEHTTeHOIpaMMBbl Ha AU(PPAKTOMETPE,
- BBIOpATh YCIOBHS PErHCTPAIlUi PEHTI€HOTPAMMBI,
- IPOBECTU PETUCTPALINIO TU(PAKIIMOHHOIO CIIEKTpa UCCiIeyeMoro odpasia,

COoNOR LN

- 0pOPMHUTH MOJTYUYEHHYIO PEHTT€HOTPaMMYy,
- m3meputhb 26, |pk|, paccunTars 3HaueHns Opg| 101 BeeX JMHM,

- COCTaBUTb TaOJUIy pE3yJIbTaTOB U3MEPEHUH,

- BBIMOJIHUTh MHIUIIMPOBAHUE PEHTTEHOIPAaMMBbI aHATUTUYECKUM CIIOCOOOM,

- OCYILIECTBUTh HWHIUIMPOBAHUE PEHTI€HOTPAMMBI C IOMOIIbIO JIOTapU(PMUUECKON JTUHEHKH,

- 110 TIOJIyYEHHBIM JKCIIEPUMEHTAIBHBIM JAHHBIM PACCUUTATh IIAPAMETPhI SJIEMEHTAPHOU SYEHKHU HCCIIe-
JyEMOr0 KPHUCTAINIMYECKOTO BEIECTBA,

- JUI yTOUHEHHsI TapaMeTpOB JIEMEHTapHON SYEHKH MOCTPOUTH SKCTPAIOALMOHHBIN Tpaduk,

- OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI,

- 0OpPMUTH OTUYET

Konmponwvuwvie sonpocwi:

[TonsiTHe 0OpaTHOM peleTKH, ee CBsI3b C KPUCTATUINYECKOM PEeIIeTKOM.

Kak ctpoutcs oOpaTHast pemierka kpucrauia?

WNunexcel Munnepa, ux Gpu3nyecKuii cMbIci.

Ha ocHOBe KakMX 3aKOHOMEpPHOCTEHN OCYIIECTBIISIETCS MPOLEAYypa WHAUIMPOBAHUS PEHTTEHO-
rpamMm?

Kakue nmapameTpsl CBS3bIBaOT KBaJApaTUYHbIE (GOPMBI?

HasBate MeTOABI MHIULIUPOBAHUS.

B yem cyTh rpaguueckix METOI0B HHIUIUPOBAHUS PEHTTEHOTpaMM?

JIs KpUCTAJUIOB KaKUX CUHTOHUI BO3MOXKHO IPUMEHEHHE IpaduuecKoro MeTo1a MHAULIUPOBa-
HUS PEHTI€HOTPaMM.

el NS s

NGO
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9. B uem 3akiioyaroTCcsl NMPEUMYIIECTBA U HEAOCTAaTKU TpauuyecKoro MeToJa WHIUIUPOBAHUS
PEHTTEHOTPaMM.
10. [Ins KpUCTAJUIOB KAKUX CHHTOHUH >KeNaTeIbHO MPUMEHEHNE aHAIUTUYECKUX METOJO0B MHAUIIH-
pPOBaHUSI pEHTTEHOTpamMmm?
11. KakoBbl mpenMyIlecTBa M HEAOCTAaTKU AHATUTHUYECKUX METOJO0B MHAMIMPOBAHUS PEHTTEHO-
rpamMm?
12. JIng xpucTaaioB KaKMX CHHIOHUN MPUMEHUMO MHAULKMPOBAHUE C MTOMOUIBIO JOrapru(pMUIecKon
JIMHEUKH.
13. B yem cyTb 3TOTO MeTO1a?
Tema 13. TlpakTHYecKoe 3aHATHE 6
3aaHue: - IPUTOTOBUTH 00pa3ell AJis MOJIyYeHUs PEHTIeHOrPaMMbI Ha U paKTOMETpe,
- MOA00PAaTh ATATIOHHBIN 00pa3el], 000CHOBATH MPABIIIBHOCTH €T0 BHIOOPA,
- BBIOpATh YCIOBHS PEruCTpalliil PEHTTeHOrpaMMbl UCCIIEAYEMOT0 U 3TAJIOHHOTO (HUealbHO MO3anuy-
HOTO KpHCTalia) 00pasios,
- IPOBECTU PETUCTPALIUIO TU(DPAKIUOHHOTO CIIEKTPA UCCIEYEMOT0 U UA€abHO MO3aMYHOTO KPUCTAILNIA,

- Ha TOJyYEHHBIX PEHTICHOTPaMMax BBHIOpATh HEOOXOIMMBIEC ISl NalbHEHIIeH pabOThl aHATMTHYECKUE
OTPaKEHHUH,

- IPOM3BECTH PA3JEIICHHUE JIMHUI Ha KOMIIOHEHTBI, BBIIEISET () KOMIIOHEHTY,

- ONPEAEIUTh NOJYIIMPUHY OTPAKEHUH ITAJIOHA U UCCIIEAyeMOro 00bEKTa,
- OIIPEACIIATH IPUYUHY YIIUPEHUS 10 PENEPHBIM OTHOLICHHSIM,

- 3aTeM TMPOM3BECTH PACUYETHI COMNIACHO METOJNYECKOMY YKa3aHHIO M OMPEICIIUTh HCKOMbIE mapa-
METpHI.

3a1aHus BBITTOHSIOTCS JUISI HECKOJIBKUX 00pa3ioB

- OTBETHUTh Ha KOHTPOJIbHBIC BOIIPOCHI,

- 0OpPMUTH OTYET

Konmponvusie éonpocor:

1. Kakue pakTops! BIUAIOT Ha LIMPUHY PEHTT€HOBCKUX OTPaXXKEHUN?

2. Kak nposiBisiercs Hanuune MUKPOUCKa)KEHUN CTPYKTYphI?

3. K yemy npuBoauT ymeHnsuienue pazmepos OKP?

4. Kakumu 3aBUCUMOCTMH CBSI3aHbBI BEJIMYUHBI YIIUPEHUS , HICTUHHOTO (PU3HUECKOTO
YIIAPEHUS B cirydasx 2 u3?

5. KaxoBbl TpeboBaHus K 3TaJOHHOMY 00pasiry?

6. Paccka3zaTh nocnenoBaTeabHOCTh 00pabOTKH PEHTI€HOTpaMM JJIsl peIIeHus 1o-
CTaBJICHHOMU 3a7ja4H

7. Kakue otpaxkeHus cienyeTr BHIOMpaTh JUIs PELIeHUs IOCTaBIEHHON 3ajauu

Tema 14. llpakTuyeckoe 3aHsTHe 7

3amaHue: - OCBOUTh METOJIMKY PEHTTEHOIpauecKOro Nccie0BaHus TBEP10(a3HbIX BEICOKOTEMIIE-
paTypHBIX U3MEHEHHUH KpUCTANTNYECKX 00BEKTOB,

- OCBOUTH METOJUKY PEHTI'€HOTpapuuecKoro ornpeeneHus Ko3hOUIUEeHTOB TEPMUYECKOTO pacCIlit-
penus (KTP) kpuctanmuaeckux 00BEKTOB;

- oTpeeuTh Temreparypy ¢azosoro nepexona, KTP;
- OTBETHUTb Ha KOHTPOJIbHBIE BOIIPOCHI,
- 0OpPMUTH OTUYET
Konmponwsnwie eéonpocwi:

1. Yro Takoe peHTI€HOBCKas TUIaTOMETPUs?

2. Kakyro nHpOpMaInunio o BEMIECTBE MOKHO IOYYUTh IPH TEPMOPEHTTEHOTPahUISCKUX HCCIE0-

BAHUSX?
3. KakoBbl TpeOoBaHUs K BEIOOPY OTpaKEHHIA B TEpMOPEHTIeHOTpadum?

4. KaxkoBbl TpeOOBaHUS K TOYHOCTH H3MEPEHUS yTIIOB 7
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o

3anucath GopMysIbl 1715 pacdera KodhPuIimeHTa TEPMHUIECKOTO pacITuPEHUSI.

6. 3ammcaTtbh GOpMYIIBI IUIs OTIPEIEICHHUs TIOTPEIIHOCTH pacueTa Kod(PUIMeHTa TEPMHUYECKOTO
paciIpeHus..

Jlist 9ero ucrnosnp3yercs B JanHoi pabore MHK?

O ueM cBUIETENbCTBYET U3MEHEHHE MOIYLIIMPUHBI OTPaXEHUH Ipu TepMooOpadoTKe?

9. Kak MOXeT MEHSATHCSI HHTEHCUBHOCTD OTPa)KEHHUH MIPU HArpeBaHUU B UeM MPUYMHA STHX H3MEHE-
HUU?

o ~

TpeOoBaHus K 0TUETY

OTueT 1o NPaKTHYECKUM 3aHATUSAM paboTe JOIKEH, COAEPKaATh:

- TUTYJbHBIN JHUCT, 0QOPMIICHHBIH B COOTBETCTBUU C TPEOOBAHUSAMM,
- LIeJIM ¥ 33/1a4H BBITIOJHEHHOU pabOTHI,

- KpaTKO€ OIMCaHKe CYLIECTBYIOIINX METO/IOB PACHIM(POBKU CTPYKTYphl KPHCTAILJIOB,
- OIIMCAHNE UCCIIEyEMOTro OObEKTa,

- YCIOBUSL PETUCTPALIMU PEHTI€HOIPAMMBI,

- TaOJIUIIBI SKCTIEPUMEHTAIIBHBIX PE3YJIBTATOB M PACYETOB

- rpa UKy NOJTYYEHHBIX 3aBUCUMOCTEH;

- OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI (MOYKHO YCTHO),

- CIMCOK MCII0JIb30BaHHOM JINTEPaTypbl

OTuer npeoCcTaBIsAETCS B JIEKTPOHHOM BUJIE.

Kputepun onieHkr pabOThI HA MPAKTHYECKUX 3aHATHIX:
-Ka4yecTBO MOATOTOBKH K JIAOOPAaTOpHOW paboTe — OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;
- (hopMynupoBKa Lenei U 3a1a4 padoThl;
— TIOJIHOTA TEOPETUIECKOTO 0OOCHOBAHHMSI MPHUMEHSAEMOT0 METO/1a HCCIIEIOBAHUS;, YETKOCTh CTPYK-
TypHbI paboTHI;
—  CaMOCTOSATENbHOCTb, JIOTHYHOCTb U3JIOKEHHUS;
— JIOCTOBEPHOCTH MOJY4YE€HHBIX PE3yJIbTaTOB;
— HaJM4He BBIBOJOB, C/IETAHHBIX CAMOCTOSITEIBHO.

OneHka pabOThl Ha MPAKTHUECKUX 3aHATHAX ocylecTBiseTcs o 10-6annpHoi cucreme.

- IIpu BBINOJTHEHHHU BCeX MEpeYuclieHHbIX TpeOoBaHMi —10 GanioB, u3 HuUX 4 Oanjga —OTBETHI Ha
KOHTPOJIbHBIE BOMpockl; 1 6amia — opopmiieHre oTdera; 5 6amia - J0CTOBEPHOCTh MOJyUYEHHBIX pe-
3yJbTaTOB; HAJIMUUE CAMOCTOSTEIBLHO BHIBOJIOB,

HpHMeqa}me: CTy}]eHT roToB K 3a4€Ty, €CJIM OH 3HACT U MIOHUMACT TCOPETUICCKUEC OCHOBEI I[I/I(l)paK-
IMUOHHBIX MCTONOB UCCIICAOBAHUSA BCUICCTBA, YMECT UX IIPUMCHATL U PCIICHUA ITPAKTUICCKUX 3a0aY.

11.3. OneHo4HbIe cpeacTBA I NPOMEKYTOYHOM aTTecTanuu B opme 3auera.

Bomnpocsl k 3auery:

1. CraHoBneHHe U 3Talbl pa3BUTHUS PEHTTEHOCTPYKTYpPHOTo aHanu3a. OCHOBHBIE MOHATHS PU3UKU PEHT-
TE€HOBCKHX JIy4eH.

2. Ilpupona peHTreHOBCKOro u3iaydeHus. [IpenmomieHue peHTreHoBCKHMX Jydeld. [lomHoe oTpakeHue
PEHTI€HOBCKHX JIy4el U €ro MPAaKTUYECKOEe MUCIOJIb30BaHUE. VIHTEHCHBHOCTD PEHTTE€HOBCKOTO U3ITY-

YeHUsl (OTpeiesieHus).
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10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.

23.

24,

CIUIOIIHON CHEKTP PEHTTEHOBCKOTO HM3Ty4eHUs. DHeprus crnekrpa. I'panndnas dyactrora. DakTopsl,
BIIUSIIOLIME HA NHTEHCUBHOCTD CIUIOIIHOIO CIEKTPA.

Xapakrepuctuueckuil cnekrp. Ilomyyenue xapakTepuCTUYECKOro M3JydeHus.. MIHTEHCUBHOCTDL Xa-
PaKTEPUCTUYECKOTO U3ITYyUCHHUS.

B3aumoneicTBue peHTTEHOBCKOTO M3JIy4€HHs C BEIECTBOM. Buabl B3anMopelicteusa. KorepentHoe
paccestHie PEHTTEHOBCKOro H3JlyuyeHus. HekorepeHTHoe paccessHuEe PEHTTEHOBCKOIO H3JIyYEHUS.
PentrenoBckast gmoopecuens. DotodPdexr.

MexaHn3MBbI paccesHUs U NOIIOLICHHUS PEHTTEHOBCKUX JIy4eH.

[Tornomenne peHTreHOBCKUX JIyyeil. 3aBUCMMOCTb MaccoBOro Ko3(d@uiuueHTa morioumeHus ot Ino-
PSAIAKOBOrO HOMEpa 3JIeMEHTa U JUIMHBI BOJIHBL. Kpail (ckauok) nosnocel noriouieHus. BpiOop uszny-
yeHUsl. QUIbTPBI JUIsl PEHTT€HOBCKOTO U3TYUYEHHUSL.

DU3N0IOTNYECKOE JEHCTBUE PEHTTEHOBCKOTO 3Ty YCHHUS.

KorepenTHoe paccesiHMe pEHTIC€HOBCKHX JIydyell — OCHOBAa PEHTTEHOCTPYKTYpHOro aHanu3a. Pacces-
HUE CBOOOIHBIM 3eKTpoHOM. Dopmyita ToMcoHa.

[TonsiTre paccenBarolie criocooHocTr o0bekTa. MHTepdepennus. udpakunonubiii 3G dexT.
PaccesiHue peHTTeHOBCKUX JIyyeil aTOMOM, IpYIIOi aTOMOB. ATOMHAsi aMILJIMTY1a, aTOMHBIH (hakTop.
[TonsTre 3nexTpoHHOM II0THOCTHU. [IoHATHE paccenBaroLero NeHTpa.

OOpatHOe MPOCTPAHCTBO U TU(PPAKLINS PEHTTEHOBCKHX JIyueil Ha KpUCTaJUIaX.

Kunemarnueckast Teopusi UHTEpPEpEHIIMN PEHTIC€HOBCKUX JIyuel B KpucTtauiax. Kunemaruueckoe u
JUHAMUYECKOE MPUOIMKEHHS B TCOPUU AU PPAKIIIH.

I'eomeTpHrueckoe TOIKOBAHUE YCIOBHM MHTep(hEpeHIMH ¢ MOMOIIbI0 00paTHOI pemerku. OGpaTHas
pelieTka Kak noje uHreppepeHunoHHbIx pynkuuid. Chepa IBanbaa.

WNHuTerpanbHasi HHTEHCUBHOCTD U (DaKTOPbI, HA HEE BIHSIOIINE.

ATOMHBIN MHOXHTEb. CTPYKTYpHasi aMIUIUTY1a U CTPYKTYPHBIH (pakTop

DopMyJIbl CTPYKTYPHOM aMILTUTY bl JUIsl KPUCTAJUIOB C pa3IMYHbIMU siuelikamMu bpasa.
[IpeoOpa3zoBanue GopMyI1 CTPYKTYPHOM aMIUIUTY bl IPU HATMYUH 3JIEMEHTOB CUMMETPHUU.
OrnpeneneHne peHTITeHOBCKOM M MPOCTPAHCTBEHHOM TPYTIII.

“Paboumne” GopMyIbl 1Jis1 pacueTa CTPYKTYPHOU aMILTUTYIbI.

@daxkTop NOJAPU3ALUH, ET0 3aBUCUMOCTb OT YCJIOBUH AKCIEpUMEHTa. KnHEMaTH4eCKUil MHOXXHTEIb.
®daxrop Jlopenma. ['eomerpruueckuii pakrop.

TemnepaTypHsblil dakTop, ydeTr ero aHuzorpornHoctu. dakTop morioieHus, ero pacyer. Brenenue
SKCTUHKIMOHHBIX MOMpaBoK. DakTop MOBTOPSIEMOCTH, €r0 CBSI3b C CUMMETPUEN KPUCTAIUIA U YCIIO-
BUSMHM PETUCTPALIUU PEHTTEHOTPAMM.

DKcriepuMEHTAIbHbIE TPUEMBbI OINpeeNieHus] UHTEHCUBHOCTH, pacdera CTPYKTypHOro ¢akropa H

CTPYKTYPHOM aMIUIUTY/bI.
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25.

26.
217.

28.

29.

30.

Meroxa po6 u omm6ok. CymHocTs MeTofa. [IpuHuumb! mmoTHeHmel ynmakoBku. OOIue MpUHITATIBI
MeTOoZA. YUeT CBEJICHUI 0 CUMMETPHUM KPUCTAILIA IIPU IIOCTPOCHUU €0 CTPYKTYPHOU MOJEIIH.

Bri6op cTpykTypHOit Mozenu. @akTop pacXoaMMOCTH.

Paznoxxenue 37eKTpOHHOU IUIOTHOCTU B psAll Dypbe. PU3MYECKUI CMBICH PA3JI0KEHUS JIEKTPOHHOU
IJIOTHOCTHU B psig Dypee.

OmnpeneneHue Mo0KEHUsI aTOMOB Ha PACIIPENEICHUH AJIEKTPOHHOH IuloTHOCTU. [Ipoeknuun u ceue-
HUS DJIEKTPOHHOM INIOTHOCTH.

Meron Ilarepcona. Cyte mMeTona. Ilepexon OT mpocTpaHCTBa KpHUCTaJlla K BEKTOPHOMY IPOCTpaH-
CTBY. 3a0CTPEHHE MAaKCUMYyMOB MEKaTOMHON (QyHKIMH. Y JaJleHHne MaKCUMyMOB B Hayaje KOOpIuHAT
n3 pactpenenenus [larepcona. KBanpaTtu3upoBaHHbINA KpHUCTAIUT

CpaBHEHHE METO/I0B CTPYKTYPHOT'O aHAJIN3a.

IIpumep TecTOBBIX 3a/IaHUI AJ5 NPOBepKkH cHOPMHUPOBAHHOCTH KOMIETEHIUI, YKA3aHHBIX BbIIIE

n.3:

1. Onpeodenume unoexcot Munnepa niockocmeii @, fu y, NOKA3AHHLIX HA PUCYHKE
aZ

Xy

) @ (100), £ (423), »- (111),
6) a. (100, £ (323), »: (111),
6) @ (110), £ (423), - (111).

2. Onpeoenume unoexcwl Hanpasienuti ¢ cmpykmype NaCl, nokazauHulx na pucymnxe.
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a) 1: [T02],2: [271], 3: [170]
6) 1: [107], 2: [221], 3: [L10]
6) 1: [107],2: [771], 3: [270]

4. Ypasnenue Bynvgha-bpseea 3anucvieaemces ¢hopmynoti
a) cos2 o. + cos2 f + cos2y = 1.
6) 2 dsind =ni
6)INI0/ID=-uD
)hv=P+ml2/2
5. Ilo naysepamme modicHo onpederoums:
a) ¢azoswiii cocmas
0) eHympeHHUue HaANPAIHCEHUs.
8) OPUEHMUPOBKY MOHOKPUCMANLA
2) d/leMeHmHbLI COCMAs
6. Maxponanpsicenus ucciedyrom no ougpaxmozpamme, onpeoeisis
@) HAOOP MeIHCNIOCKOCHHBIX PACCMOAHUU
0) ywupenue OUuppakyuoHHo20 MaKkcumyma
8) UsMeHeHue UHMEHCUBHOCMU OUPPAKYUOHHO20 MAKCUMYMA
2) usMeHeHue NoN0AHCeHUs OUPPAKYUOHHO20 MAKCUMYMA
7. Muxkponanpscenus ucciedyrom no Ou@dpaxmozpamme, onpeoesisi
@) HAbOP MeIHCNIIOCKOCHHBIX PACCNOSHUL
0) ywupenue OuBpaKyUoOHHO20 MAKCUMYMA
8) UsMeHeHUe UHMEHCUBHOCIU OUPPAKYUOHHO20 MAKCUMYMA
2) usMeHeHue no0NHceHUs OUPPAKYUOHHO20 MAKCUMYMA
8. Cenexmusno noznowarowjuti puibmp UCnOIbL3YIOM YMoobl:
a) vloenums 00HY ONUHY BOJIHbL CHIIOWHO20 CNeKmpa
6) omgunbmposams Mewauyo KOMNOHEHMY XapaKkmepucmuiecko2o cnekmpa
8) YMEHbUUUMb UHMEHCUBHOCTb MUHUMATLHOU OJIUHbL 8OJIHbL CHIOWHO20 CHEKMpPa
2) YMeHbUUUMb UHMEHCUBHOCTNb MAKCUMANbHOU ONUHbL 8OJIHbL CNIOWHO20 CNEeKmpa

Pa3paborunkmu:

@‘}ﬁ’("" K.p.-m.H., mouent [.A. Ky3nenosa
e~

[Iporpamma cocraBnena B coorBeTcTBuM ¢ TpeboBaHussMu GI'OC BO no nanpasnenuto noarorosku 03.03.02

duzuka.

[Tporpamma paccMoTpeHa Ha 3aceaHnu Kadeapsl o0miel 1 SKCIepUMEHTaTbHON (GU3UKU

«13» ampens 2020 r.
[Ipotokon Ne _6 lf
3aB. kadeapoii ‘7 / 1.¢.-M.H., npodeccop A.A. I'aBpuitrox

Hacrosimmas nporpamMma He MoxkeT ObITH BOCIIPOM3BeeHA HU B Kakoi ¢opMme 0e3 nmpeaBapure/b-
HOI'0 MMCbMEHHOI0 paspelieHus: Kageapbl-pa3padoT4nKa NPOrpaMmabl.

21



