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Less 1 321244 AUCHUTLIMHBI
Heanio kypca " MuHepangornyeckas kpuctaiorpadus " ABIeTCs MOJTyYEeHHUE CTyACHTaMHU

TEOPETUYECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB 110 MCIIOJIB30BAHUIO PEHTI€HOTpahuIecKux

METOJIUK ISl TUAarHOCTUKU MUHEPAJOB, AJIs UCCIEOBaHMs OCOOEHHOCTEN UX COCTaBa U

CTPYKTYDBI, a TAKXKE TI0 IPUMEHEHHUIO PE3YJIbTaTOB PEHTICHIN(PPAKINOHHBIX 3KCIIEPUMEHTOB

JUIS pellieHus: Mpo0JieM COBPEMEHHOM MUHEPaIOTHYeCKOM KpUcTaiorpaduu.

3amaun

1) U3zyuenue pu3nueckux OCHOB AU(PpaKIUU PEHTTEHOBCKUX Jy4eil B KpUCTasiax.

2) OcBoeHMe METO/IOB peHTreHorpaduaeckoit cbeMku B kamepe Jlebas-1llepepa u B
MOPOIIKOBOM JAU(PPAKTOMETPE.

3) Uzyuenue npuemMoB 00pabOTKH PEHTICHAN(PPAKIIMOHHBIX CIIEKTPOB P PEIICHUH 3a/1a4
KaueCTBEHHOT'0 U KOJIMYECTBEHHOTO PEHTTeHO(Aa30BOr0 aHAIN3a, a TAKKE MPU UCCIICJOBAaHUU
nzomMopdu3ma, HoauMophr3Ma 1 MOJUTHIIUK B MUHEpAJIax.

4) 3HaKOMCTBO ¢ HH(OPMAIIHEH, TOJIy4aeMOil ¢ UCIOIb30BAHUEM PEHTIEHOBCKOU AU PAKIIIH,
1 €€ IPUMEHEHUEM JUIsl PEIIEHUS] COBPEMEHHBIX CTPYKTYPHO-MUHEPATIOIMUECKUX MPOOIIeM.

5) W3yudenue CTpyKTYypHBIX OCOOCHHOCTEH MOpoA000pa3yoIX MUHEPATIOB U BaXKHEHIIINX
[Ipe/ICTaBUTENEH XUMUUECKH Pa3IMUHbIX MUHEPATOIMUYECKHUX KIacCOB.

Kpatkoe conep:xanue TUCHHUIIMHBI (AHHOTAIMSA):

Kypc “ Munepanoruueckasi kpucramuiorpadus ~ BKIOYAET CIEIYIOIINEe OCHOBHBIE pa3/ebl:

- KpaTKUeE CBEICHUS O CBOMCTBAX PEHTTC€HOBCKUX JIYUEH;

- (pusmyeckure ocCHOBBI AUPPAKIINY PEHTTEHOBCKUX Jy4eil B KpUCTaJlIax;

- METOJIbI PEIICHHSI BAKHEHIIIMX 33]]a4 KAYECTBEHHOTO U KOJTMYECTBEHHOTO (Da30BOT0 aHAIIN3a
MUHEPAJIOB U UCIIOJIb3yeMasi C 3TOM LIebI0 anmnaparypa;

- MPUMEHEHHNE PEHTI€HOBCKON AU(PAKIIMU JIJISl PEIICHUS COBPEMEHHBIX MPOOJIEM CTPYKTYPHOM
MUHEPAJIOTUU: a) KPUCTANIOXUMUYECKasi CHCTEMaTUKa MUHEPAJIOB M XapaKTEPUCTHKA OCHOBHBIX €€
nojApasaesieHnii; 0) uccienoBanue nsomophusma, noauMoppu3Ma 1 MOJTUTUITUN B MUHEpaiax (Ha
MpUMeEpEe NPEICTaBUTEINEH TJIMH U MOJIEBBIX IINATOB) U €r0 METPOr€HETUYECKOE 3HAUCHHE

1. Mecto mucuurnnsl (Moxyisi) B ctpyktype OIIOIT BO — BapuanTsl: OTHOCHTCS K BApHATUBHOM
gactu OIIOII, siBnsercst o0s3aTennbHON JyTst ocBoeHusI, Kype — 11, cemectp — 3.

2. Bxoanble TpeOOBaHuUsI VIS OCBOCHUS JUCHHUILINHBI (MOLYJIs1), IPeABAPUTEIbHbIC YCJIOBHS:
OCBOCHHME JUCHUIUIMH Bpicmas wmarematuka, WHbopmaruka, ®Ouszmka, Xumus oOmias,
Munepanorus

3. Ilnanupyemsbie Ppe3yJabTaTbl OOy4YeHHs] MO JUCUMILUIMHE (MOIYJK0), COOTHECEHHbIE C
TpeOyeMbIMH KOMIIETCHIIUSIMU BbINTYCKHHKOB.

Komnerenuun NuaukaTopsl IInanupyemsbie pe3yiabTaTbl O0y4eHHsI IIO
BbIIMIYCKHUKOB (KOAbI) | (IIOKa3aTesn) AMCUUIUIMHE (MOAYJII0), CONPSKEHHbIE C
AOCTHIKEHHU S KOMIIETeHIIUAMM
KOMIIeTeH I Ui
B.OIIK-1. Cnioco6en b.OIIK-1. U-1. 3namp: ¢usznyeckue OCHOBBI JUPAKIUU
MIPUMEHATH 3HAHUS Hcnonp3yer 6a30Bble | pEHTIT€HOBCKHX JIyuel B KpUCTaJIaX, METOIbI
(byHIaMEHTaIbHBIX 3HaHUS MOJTyYEHUs PEHTTEHOTPAMM,
pa3zenoB Hayk o 3emie, | pyHIaMeHTaJIbHbIX MUHEpAJIOTUYECKHE 3aJauM, pelIaeMble C
0a30BbIe 3HAHUS paszuenos UCIIOJIb30BaHUEM peHTresorpaduu, u
€CTECTBEHHO-HAYyYHOI'O U | MATEMaTU4YECKUX U BaKHEHIIME CTPYKTYpHbIE THUIIBI MHHEPAJIOB
MaTeMaTU4eCKOro €CTECTBEHHBIX HAYK B | pa3HBIX KJIACCOB.
LMKJIOB [IPH PELICHUH npodeccuoHaIbHOM Ymems: nucnonp3oBaTh peHTreHOrpapuuecKue




CTaHJIaPTHBIX JESITEIIbHOCTH METOJBI JUIsl JUAarHOCTUKA MUHEPAIOB H
po¢eCCHOHATBHBIX Bb.OIIK-1. U-2. OmnpeeeHUus NapaMeTpoOB HMX JJIEMEHTAPHBIX
3ajad. Hcnonb3yer 6azoBbie | stueek. [loHMMaTh MyOIUKaIMH, TTOCBSAIICHHBIC

3HAHUSA

(byHIaMEeHTaIbHBIX

pa3zesioB HayK O

3emiie B

npodeccuoHanbHOM

JIeSITEIbHOCTH
B.OIIK-2. Criocob6en b.OIIK-2. U-1. 3namp: VHIUKATOPHYIO POJb OCOOEHHOCTEH
MIPUMCHSITh Hcnons3yer coCcTaBa U CTPYKTYpPHI IOPOA00OPa3yIOMINX
TEOPETUYECKHE OCHOBBI | TEOPETUYECKUE MUHEPAJIOB B PEIICHUU MPOOJIeM UX IeHe3uca,
(byHIaMEeHTaIbHBIX 3HaHUSA O a TaKKe B HX MCIOJIb30BAaHUM IpPU IIOUCKE
re0J0rH4eCcKUX 3aKOHOMEPHOCTSIX U MECTOPOXKICHUI MUHEPAIBHOTO CBIPhSI.
JUCLMIUIMH TIPU 0COOEHHOCTSIX
pelIeHnH 3a1a4 reoJ0rH4ecKuX
npodeCcCHOHATBLHON IIPOLIECCOB JUISt
JeSITeIbHOCTH. pelieHus

PO eCCUOHATBHBIX

3ajad.
B.OIIK-3. Cnioco6en b.OIIK-3. U-1. 3nams:  MeTOAbl  pEHTreHorpaduuecKoi
peliath CTaHAapTHBIE Hcnonp3yeT TUMOBbIE | IUarHOCTUKM ~ MUHEPaJOB U OCHOBHbBIC

3a/1a4uu
npodeccnoHanbHOM
NEeSITeTbHOCTH B
COOTBETCTBHH C

npo¢uIIeM MOATOTOBKH.

MOJIXO/IbI U METOBI
IPU PELIeHUH 3a1a4
poQeCCHOHAIBHON
NEeSITEIbHOCTH.
b.OIIK-3. U-2.
Bnaneer 6a3zoBsiMu
HaBBIKAMU TIOJTYYCHUS
uHpopMaun
(moneBoi,
KaMepalbHOM,
nmabopaTOpHOM) s
peLeHus
CTaHJAPTHBIX 3a/1a4
npodeccuoHaNbHOM
JeSITETTHHOCTH B
COOTBETCTBUH C
npodunem
HOJTOTOBKH.
b.OIIK-3. U-3.
Bnaneer 6a3zoBsiMu
HaBbIKaMU 00pabOTKHU
U UHTEPIIpEeTaluu
uH(pOopMaLuu Ipu
peleHnu
CTaHJIAPTHBIX 3a/1a4
npodeccuoHaNbHOMI
NeSITETTHHOCTH B
COOTBETCTBHUH C
npodunaem
MOJITOTOBKH.

MOJIpa3/IeIeHUs] Ha OCHOBE IPEJICTABICHUH 00
UX COCTaBEé U  CTPYKType, a TaKxke
COBPEMEHHBIE HJIEM O COCTaBe, CTPOCHHUU H
HBOJIIOLIMU 3€MHBIX 000JI0YEK.




B.CIIK-1.CnocoOHOCTB
K ITOUCKY,
KPUTHYCCKOMY aHAIIU3Y,
0000111eHUIO U
CHUCTEMATU3AIINH
Hay4HOU MH(pOpMAILIMH B
00J1acTH HayK
reOXMMHUYECKOT0 UK

(popmupyeTtcs
YaCTUYHO).

b.CIIK-1. U-1.
Bnaneer MmeTonamu
MOVCKA M aHAJIH3a
nHpopmanuu B
o0nacTu HayK
reOXHUMHYECKOTO
[IUKJIA, B TOM YHCIE —
C IPUMEHEHUEM
COBPEMEHHBIX
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTH.
b.CIIK-1. U-2.
Brnazneer naBbikamu
CUCTEMAaTH3AIH U
MHTEPIIPETALIUU
JAHHBIX B 00JIACTH B
o0nacTu Hayk
reOXHUMHYECKOTO
ITUKJIA.

3namo: OCHOBHBIE HoJipa3esIeHus
COBPEMEHHOUN KJlacCu(UKAIMA MUHEPAJIOB H
UX XapakTepHbIE OCOOCHHOCTH, a TaKke
HaYaJIbHBIA MOJXOJl K PEHTTreHOTpaduuecKon
XapaKTEPUCTHKE u JIMAarHOCTHKE X
BOKHEHIIUX TIPEACTABUTEIICH.

Ymems: MPaBUILHO 0XapaKkTepu30BaTh
CTPYKTYpPHBIE TPUHIUIBI OCHOBHBIX T'PYIIII
MOPOI000PA3YIOIINX MHHEPATIOB U BaXHYIO
pOJIb, KOTOPYIO HWIrpacT MHHEpPaJIOTrH4YecKast
KpHucTamorpadus B HayKax o 3emJe.
Bnaoems: HaBBIKAMH OITMCaHUS
KPUCTAJUIMYECKUX  CTPYKTYp,  HadaJbHBIX
ATANOB M3YYCHHUSI MHUHEPAJIOB, HEOOXOIUMBIMU
CBEJICHUAMH O pe3yJbTaTaXx COBPEMEHHBIX
MCCJICIOBAHMI BEIIECTBAa 3eMJIM U HEKOTOPBIX
I1aHeT 3eMHOM TPYIIIbL.

4. O0beM AUCHUIUIMHBI (MoOayJsi) coctaBisieT 3 3.e., B ToM uuncie 108 akameMuyueckux 4acos,
OTBEJICHHBIX HA KOHTaKTHYIO paboTy oOydarommuxcs ¢ mpernoaaBareneM (36 4acoB — 3aHATUA
JEKIIMOHHOTO THUMa, 36 4YacoB — 3aHATUS CEMHHApCKOro Tuma), 36 akageMHyecKMX dYaca Ha
CaMOCTOSITENbHYI0 paboTy o0yuaroniuxcsa. @opma MpoMeKyTOYHOM aTTECTalluU — K3aMeH

5. Conepskanne TMCUMILVIMHBI (MOAYJISA), CTPYKTYPHUPOBAaHHOE MO TeMaM (pasziesiaM) ¢ yKazaHUeM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMHUYECKHX YacOB U BUIbI YUEOHBIX 3aHSITHIM




HaumeHnoBaHue u KpaTKoe€ CoacpKaHue Bcero B ToMm umcne ‘ ‘ ‘
pa3aesioB M TeM AUCUUILIMHBI (MOIYJIst), (4acwl) KonTakTHas padora CamocTrosiTesibHast padoTa
(paﬁoTa BO B3aHMOﬂeﬁCTBHH C npenouaBaTeﬂeM) oﬁyqalomerocﬂ, gacel ¥
dopMa NPOMEKYTOYHON aTTEeCTALUM O Buabl KOHTaKTHOH padoThI, 4Yachl (8UObI camocmosmenvHoll
AUCHUILINHE (MOYJIIO) pabomul — 3cce, pepepam,
KOHMPOAbHAs paboma u np. —
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Baenenne. 2 2 2 cava pacyeTHBIX padoT
Du3nvecKrue 0OCHOBBI peHTFeHOFpa(l)I/II/I KpUCTAJIJIOB. 2 2 2 caaya paC‘{eTHLIX pa60T
Anmnaparypa ¥ METO/Ibl TIOJyYCHHSI PEHTTeH AU (PAKIIHOHHBIX 4 4 4
CIICKTPOB.
HpI/IMeHeHI/Ie peHTFeHOFpa(bI/II/I JUIsL peHICHUA 3a1a4 4 4 4 cﬂaqa paC‘{eTHLIX pa60T
KaYeCTBEHHOIO U KONMYECTBEHHOIO aHAIN3a KPUCTAILIOB.
KonmdecTennsrit ha3zoBerit aHann3. COBpeMEHHBIE METOIBI 4 4 4 cnaua pacYeTHBIX pa60T
PEHTTEHOBCKHX HCCIEAOBAHNM CTPYKTYPHBIX MPEBPALICHHH
MUHEpAJIOB [IPH BBICOKUX JABJICHHUSX M TEMITEPaTypax.
IprMeHeHre PEHTIeHOBCKOM TH(PAKINK LIS PEIICHHS 6 6 6 cjaya pacyeTHBIX pa60T
COBPEMEHHBIX MPOGIIEM CTPYKTYPHO# MUHEPAIOTHH.
CTpYKTYpHBIC TUIIBI IPOCTHIX BEIIECTB H CAMOPOIHBIX
MeTawioB. CTPYKTyphl HEMETAJIOB U NoiyMeTamioB IV-VII
TPYIIIL
OCHOBHBIE CTPYKTypHBIE THIIBI TAJIOTEHUJIOB, OKCHIOB, 6 6 6 coaya pacUeTHBIX pa60T
TUIPOKCHIOB, CYIbhua0B. CTPYKTYpHbIE THITBI, YCTOMYHBEIC B
ryOHHHBIX 0605104uKax 3eMiti. OCHOBHBIC KOMITOHCHTBI
SYNROC 151 noriomieHust pajioakTUBHBIX OTXO0B.
CprKTyprIe TMPUHOMUIIBI CUJIMKATOB. PeHTFeHOr‘pa(bH'-leCKaﬂ 4 4 4 C)laqa paC‘{eTHLIX pa60T
JIMarHOCTHKA COCTaBa IIEOYHbIX TTOJIEBBIX MIMTATOB U
TUTaTHOKJIA30B.
Crkatsl NTyOHHHEIX reocdep.
Tenetnyeckas KpucTaLIoxumust Gpocdaros. 4 4 4 ciava pacueTHBIX paboT
Kpucrammoxumuueckas CHCTEMaTHKa KapOOHATOB U
cyibGaroB.
Kpucrauioxumus 60partos.
UTOTOBASI ATTECTALIMS 36 36 SK3aMeH
BCETO 108 6 7 36







Conep:kaHue JeKIuii:
[IpuMeHeHne COBPEMEHHBIX METOJIOB PEHTTEHOTpapuu B H3yUYEHUHU CTPYKTYPBI KPUCTAIIIIOB.
Kpatkwuit 0030p npobiemMaTiKu 3TUX UCCIICOBAHUH.

duznyeckue OCHOBBI PEHTIeHOrpaduu KPUCTAILIIOB.

OTKpBITHE ¥ CBOMCTBA PEHTI€HOBCKUX Jiyuel. CIUIOMIHON U XapaKTEPUCTUUECKUI CIIEKTPHI.
Pentrenosckue TpyOku. Ilornomienrne peHTTeHOBCKHX JIyueil 1 BEIOOpP pEHTTEHOBCKOTO
uznyudenus. [Ilpumenenue QUIbTPOB Isi MOHOXPOMATH3AIUU PEHTIC€HOBCKUX JIyUEeH.
Judpaxius peHTTeHOBCKUX Jy4el B KpucTawiax. Mojenb Ju(pakiui KaK paccessHue
peHTreHoBcKuX Jyueit no Jlays. Moaens nudpakiunm Kak OTpakeHHuEe peHTI€HOBCKUX JIy4el OT
aTOMHBIX TUIOCKOCTeH. YpaBHenue bparra-Bynbda.

ArnmapaTypa 1 METO/IbI ITOJTyYeHHs peHTTeHIU(PPAKIINOHHBIX CIIEKTPOB. JnppakiroHHas
KapTuHa npu cbeMke B kamepe Jlebas-1lleppepa u pacuer peHTreHanpakiimOHHOTO CIEKTpA.
[Tpurorosnenue oOpasma sl CbeMKU. BiusHue pazmepa yacTuil Ha TU(PPaKIMOHHYIO KApTHHY B
kamepe [lebas-1lleppepa. TounocTs npu pacuete peHTreHorpammsl. [lomyuenue
pPEeHTreHIU(PAKIMOHHOTO CIIEKTpa B Kamepe ['oHnombs¢hu.

Nupnmupoanue peaTrenorpamm. Otinane TUPpakIMOHHBIX HHICKCOB OT WHIECKCOB aTOMHBIX
riockocTeil. BeiBoa kBaapaTUUHBIX (HOpMYIT ISl KpUCTANIOB KyOu4ueckoi cuHronuu. Pacuer
rapameTpa dJIEMEHTAPHOU SYeUKH )1 KPUCTAJIIOB KyOMUeCKOM CUHTOHUH.

CoBpeMeHHBIE PEHTTCHOBCKHUE aIMapaThl U U(ppakToMeTpsl. CUeTHO-PETUCTPUPYIOIIEe
YCTPOMCTBO B MOPOILIKOBLIX Au(pakToMeTpax. Beibop pexkuma cbeMku. OrpaHUYUBAIOLINE U
IIPUEMHBIE IIEJIU PEHTTEHOBCKOIO TOHUOMETPA. Y IIPABISAIOIINN KOMIUIEKC PEHTTEHOBCKOIO
mudpakromerpa [JPOH-YM-1. [Tonydyenne peHTreHANPPAKIIMOHHBIX CIIEKTPOB (IPOTrpamMMbl
“dron”, “mid.exe”, “spectr”) u onpeeneHrne TapaMeTPOB IIEMEHTAPHON TYCHKHU B
mudpakromerpe [JPOH-YM-1. OcHOBHBIE TPUHIIMIIBI pa0OTHI ABTOMATHYECKOT'O TOPOIIKOBOTO
mudppaxtomerpa STOE STADI-MP ¢ n03UIIMOHHO-YyBCTBUTEIBHBIM JETEKTOPOM.

BBICOKOTeMHepaTypHaH PCHTICHOBCKAA CbEMKaA ITOPOIIKOBBIX O6p33].IOB.

[TpumeHenue peHTreHorpaduu st peleHus 3a4a4 Ka4eCTBEHHOI0 M KOJIMYECTBEHHOTO aHallu3a
KpPHUCTaJJIOB.

Jlnaraoctrka MOHOMHUHEPATIbHBIX (a3 M Ka4eCTBEHHBIN PEHTTeHO(a30BbIN aHATU3 CMece
XMMUYECKHUX COeIMHEHNI U MUHepasoB. Onpenenurenu ¢a3. baszbl JaHHBIX.
WuannupoBaHue peHTT€HOBCKUX CIIEKTPOB (mporpaMmsbl “ind” u “krist”). Paccesinue
PEHTTEHOBCKHUX JIydel aTOMOM U CUCTEMON aTOMOB. 3aKOHOMEPHBIE IT0racaHus

I paKkMOHHBIX pediiekcoB. Onpenenenue GpeaopoBCKON IpyNIbl U TUIA pemeTku bpasa.

KonnuectBenHsli (ha3oBblil aHanu3. @akTopsl, BAMSIONIME HA COOTHOLIEHHE HHTEHCUBHOCTEN
pediexcos B nmonudazHoM obdpasue. Onpenenenue cooTHoeHHs (a3 B ABYXKOMIOHEHTHON
cmecu. MeTopl K03 (HUIIMEHTOB U BHYTPEHHETO CTaHAapTa B KOJMYECTBEHHOM aHAJU3E.

CoBpeMeHHbIE METO/Ibl PEHTI€HOBCKHUX UCCIIEJOBAaHUM CTPYKTYPHBIX TpaHchopmaruii
MUHEPAJIOB NPU BBICOKUX JIaBJIEHUSAX U TEMIIEpATypax. 3HAKOMCTBO C PEHTIT€HOBCKON KaMepoi
BBICOKOTO JaBieHus. [[puMeHenne CHHXpOTPOHHOTO U3JIy4eHUS 111 ChEMKH B KAMEpax C
aJIMa3HBIMU HAKOBAJIBHAMMU. [[pUHIMIIBI KPUCTAJUIOXUMUU BBICOKUX JTABJICHUM.
MuHepanoru4ecky BO3MOXHbIE CTPYKTYPHBIE TUITBI OKCUJIOB, CUJIIMKATOB U KapOOHATOB B
BEpPXHEN U HIKHEN MaHTHH. JKene30 u ero COeAMHEHNH ¢ HUKEIIEM U C JIETKMMHM JIEMEHTaMU B
anpe 3emsid. MuHepaibl — aKKyMyJISITOPbI BOJIbI B MAHTHH.



[TpumMeHeHre peHTreHOBCKON AU(paKINK ISl PEIICHUS! COBPEMEHHBIX MTPOOJIEM CTPYKTYpHOU
MUHEPAJIOTUU:

a) KpUCTAJNIOXUMUYECKOW CUCTEMATUKU MUHEPAJIOB;

0) U3ydYeHUs CTPYKTYPHBIX MIEPECTPOCK B TNIYOMHHBIX reocdepax;

B) MCCJIEJOBAHUS BXKHEHIINX SBJICHUN B PEATBHOM CTPYKTYpPE MUHEPAJIOB - H30MOp(H3Ma,
HoJUMOp(U3Ma, HOTUTUIINH, MOTYJISLMU U JIP.

HpeI[CTaBJ'IeHI/Ie 00 OCHOBHBIX dTanax OIIPECACIICHUSA KPUCTANIMYCCKUX CTPYKTYP U
HCIIOJIL3YCMOI'O TP 3TOM MATCMATHYCCKOI'O allliapara.

CTpyKTypHBI€ TUIIBI POCTHIX BEUIECTB, CAMOPOIHBIX METAUIOB U HHTEPMETAIIIU]IOB.
[InoTHelIMEe yIAaKOBKU B CTPYKTypax MeTaioB. CTPyKTYpbI 3aMEIlIeHUs U BHEAPEHUS B
unaTepmerammaax. ®@as3er Jlaeca. Hanbomnee pacnpocTpaHeHHbIE CTPYKTYPHBIE TUITHI METAJUIOB.
Mertaiuel B anpax 3emin u JIynsl. [IpaBuia BaqeHTHO-3JIEKTPOHHOM KOHIIEHTpauu. [Tonsatue o
KBa3UKpUCTAIIAX U UX cuMMeTpuu. [IpupogHbie KBa3UKPUCTAILIBI.

CrpykTypsl HemeTaiuioB u noaymeramuioB [V-VII rpynmn. CTpyKTypbl MyacCOHUTa U KOT'€HUTA.
CtpykTypsl ra30B U razoruaparos. [lonumopdHble MoandUKALUU YIIIEpoia U UX CTPYKTYPBI.

Jlutocdepusie u cydnurocdepHbie anmaszbl. BKItOUeHUs! pUHTBYANTA, KOTEHUTA H METAJUIOB B
anMase. bpuimanToBast orpaHka.

OCHOBHBIE CTPYKTYPHBIE TUIIBI FAJIOreHUI0B. OKCHUBL, THIPOOKCUIBI U UX CTPYKTYPHOE
nosnodue ¢ ragoreHuAaMu. CTpYKTYypHBIE THIIbI, O0ILKE AJIs TAJIOTeHUA0B U OKcH10B. CTpyKTypa
¢mrooputa 1 ero romosnoroB. OCHOBHbIE CTPYKTYPHbIE THUIIBI THPOOKCUIOB U CBSI3aHHBIX C
HUMH coeuHeHuH. KpucTamioXxumMmus MUHEPAJIOB KeJIe30-MapraHllOBbIX KOHKPELUH.
CTpyKTypHBIE THIIBI, yCTOWYMBBIE B [NTyOUHHBIX 000s10ukax 3emiuu. [lomumopdusm BrocTura
FeO. Munepanoruuecku BEpOSITHbIE OKCH/JIBI JKeJle3a B IEPEXOAHON 30HE, HUKHEN MaHTUU U
anpe 3emin, BbICOKO-CIMHOBOE M HU3KO-CIIMHOBOE COCTOsIHME Fe B MuHepanax HUKHEN
MaHTUU. CTpyKTypHbIE TUIIBI pyTHIIa, TojutanauTa u Ca-eppura: ux poiib Kak MaTpHIl
MaHTUIHBIX MuHepasloB. OcHOBHbIE KOMIIOHEHTH! SYNROC 117151 moriiomeHus: pagnoakTUBHBIX
OTXO/JIOB.

Kpucrannoxumuueckas knaccupuxanus cyinb@uaon. Cynbduibl ¢ TeTpasApudecKuMu
cTpykrypamu. CTpyKTypbl Tucyinb(puioB. OcoOeHHOCTH (HOPMHUPOBAHHUS HIIEKTPOHHBIX
000JI04€K B TETpa3IpHUuECKUX Cyiabpuaax u aucyibduuax. JJoHOpHO-aKIENTOPHBIE
B3aMMOJICHCTBUS B CTPYKTYpax cynbhuaoB. Penrrenorpadus apcenonupura. Knacrepusie
CTPYKTYpHbI cynbpuaoB. Cynb}uipl HEMOJIHOBAIEHTHBIX 3yieMeHToB. Cynbdoconu ¢
TeTPa’IPUUECKUMH CTPYKTYpPaMH U C CyJIb(OCOIEBBIMA HUTSIMU. BO3MOXKHBIE COeTMHEHUS
xKeje3a ¢ Cepoi B AzIpe 3eMITu.

CTpyKTypHbI€ IPUHLIUIIBI CUIMKATOB. [ TaBHAs KOHIENIMS KPUCTANIOXUMUU CHIIMKATOB.
OcHOBHBIE OJPA3AETIEHNUS CTPYKTYPHON CUCTEMATUKHU CUIIMKATOB. CTPYKTYpPHBIE THUIIBI
OCTPOBHBIX cuIMKaToB. CTpyKTypa onuBuHA. /luarnoctuka coctaBa. CTpyKTypHbIE
[IEPECTPOMKH OJIMBHHA IIPH BBICOKUX JaBIeHUAX. CTPYKTYpHBIE THUIIBI BaJACIEUTA U PUHTBYAUTA
(mmuuenn). CunukaTsl TTyOUHHBIX Teocdep. CUuKaTHbIe TEPOBCKUTHI, IIOCT-IIEPOBCKUT,
OpHIKMaHMT.

OcTpoBHBIE TUHENHBIE U 00bEMHBIE TPYIIUPOBKH U3 TETPAIPOB B CTPYKTYpPax CUIMKATOB.
Konsnessle cunukarsl. CTpyKTypbl LIETIOYEUHBIX ¥ CUIIMKATOB U MUPOKCeHOUA0B. CTpyKTypa
auorcuaa. AKUMOTOUT U XEMJIEUT — CHIIMKAThI CO CTPYKTYpoil uibMeHuTa. CTpYKTYphI



ampubooB 1 GnonupubdooB. MoaysspHas MuHepanorus. OCHOBHBIE 3JIEMEHTHI CTPYKTYPBI
JapouTa.

Pentrenorpaduueckasi AMATHOCTUKA CIOUCTHIX CHUIMKATOB. [lomutumnus cimon. u- u pu-
okTadipuueckue ciou. OCOOEHHOCTH PEHTI€HOBCKON JMArHOCTUKY MUHEPAJIOB TPYIII
KAOJIMHUTA, CJIIOJ, XJIOPUTAa U MOHTMOPUJUIOHKTA. CMEIIaHHOCIOWHBIE CUITUKATHI (CMEKTHUTHI).
I'pynna cepnentuHa. MexaHu3M CHATUS CTPYKTYPHBIX HanpsokeHUil. CTPyKTYphl MajJbIrOPCKUTA
U CENHOJINTAa — MUHEPAJIOB COBPEMEHHBIX 0CAJKOB OKEaHCKOro fHa. Uto Takoe
reTepoUIOCHINKATHI?

[Tomumopdubie Moaudukamuu SiOz. HP-Moaudukammm: Ko3CUT, CTUIIIOBUT, 36H(PEPTHT.
CemeiicTBO MOJIEBBIX IITNATOB. PeHTreHorpadguueckoe onpeeneHne cocTaBa meI0YHbIX
MOJIEBBIX IIMATOB M TUIArHOKIa30B. OnpeeneHne CTPYKTYPHOTO COCTOSIHUS TIOJIEBBIX IIIITATOB.
Meroa Ctroapra-Paiita.

Uro o3HauaeT TepMUH QeNbIMMIaTouab? MHUKPOIOPUCTHIC, ME3OTIOPUCTHIE H MAKPOTIOPUCTHIE
L[EOJIUTHI: OCOOEHHOCTHU CTPYKTYp. BaxkHeiiine MuHepanbl — HATPOJIUT, TeHIaHAUT
(KITMHONTHIIONUT) U 1a0a3uT. BOJOKHUCTBIE, «CIOUCTHIEY» U KapKacHbIC 11€0auThl. O0nacTu
MIPUMEHEHHS.

I'eneTrueckas kpuctauioxuMus pocharoB. CpaBHUTEIbHAS KPUCTALIOXUMUS CHITUKATOB U
docdaros.

Kpucrammoxumuueckas cucteMaTuka KapOoHaToB U Cyinb(aroB. CMeNIaHHBIE KOMIUIEKCHI B HX
cTpykrypax. CTpyKTypsl poMO03ipuueckue u pomOndeckue kapOoHatel. PeHTrenorpadus
nojiomuTa. Paznuuue CTpykTyp Manaxura u azyputa — raBHeix Cu-kap6onaroB. Ca-, Mg- u Fe-
KapOOHATHI IIPU BBICOKOM JaBiieHMH. CMeIIaHHble KOMILJIEKCHI B CTPYKTYpax CyJb(haToB.
CTpyKTypBbl KBAacllOB, XaJbKOHTHUTA, TUHAPUTA, aTyHUTA-SIPO3UTA U TUIICA.

Kpucrannoxumus 6oparoB. CTpyKTypbl C aHHOHHBIMU KOMILIEKCaMu U3 B-TpeyronbHukos, B-
TeTpadapoB u oboumu TunamMu BOp-monusapoB. CTpyKTYpbl TTIaBHBIX IPEACTaBUTENEH Kilacca
0opaToB: CyaHHTa, ccaii0eTuuTa, KOJIEMaHUTa, YICKCUTa U OYPHI.

Coaepxanue ceMUHApOB

3HAaKOMCTBO C PEHTI'€HOBCKOM J1abopaTopueit 1 paBUIaMy TEXHUKU 0€30IacHOCTH.
[IpuroroBnenrne MOHOMHUHEPATILHOTO 00pa3Ia s cheMkH B Kamepe Jlebas-1lleppepa u
MOJTyYeHHE PEHTTeHAN(PPAKIIMOHHOTO CIIEKTpa.

O06paboTka Mmoyy4eHHOTo crekTpa. Pacuer nebaerpaMmebl KpucTania KyOU4ecKoi CHHIOHUU.
Brinenenue o- u -nmuHuit npu pacuete. Jlnarnoctuka uccieayemon Qassl.

WNuaunupoBaHue MOPOUIKOBBIX PEHTITE€HOTPaMM U pacueT HapaMeTpOB AIEMEHTAPHON SYEHKH.
[Tpurorosnenue oOpasiia U NOIy4eHUE PEHTTeHIN(PPAKIIMOHHOTO CIIEKTpa B AU pakTOMeTpe
JIPOH-YM-1.

O6paboTka u pacuet audpakTorpammsl. /lnarHocTuka MUHEpaja CpeJHel KaTeropuu.
[IpuroTtoBnenue oo6pasia ¢ BHyTPEHHUM CTaHJIApTOM ISl cbeMKH B tudpakromerpe JJPOH-
YM-1.

Juaraoctuka aByxdaznoro odpasia (00paser mpeoCTaBIsSeTCs PETo1aBaTesieM).

MeTo bl pEHTTEHOBCKOM JUAarHOCTUKY COCTaBa MOJIEBBIX NAaToB. MIHIuIMpoBaHue, pacyer
MapaMeTpoB IEMEHTAPHON SYEHKHU U OLEHKA CTPYKTYPHOTO COCTOSIHMSI TTOJIEBBIX LINATOB IO
metony Crroapra-Paiita.
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OcHOBHBIE PUHIIUIBI PAOOTHI HA ABTOMATHYECKOM MopoikoBoM nudpaktomerpe STOE
STAPI-MP, ocHailieHHOM BBICOKOTEMIIEPATYPHOI KaMepoil.

PaGota c coBpeMeHHBIMU ITpOrpaMMaMu Jisi 00pabOTKH MOPOIIKOBBIX PEHTIeHAU(PPAKIIMOHHBIX
naHHbIX. PaboTa ¢ mopomkoBsIME 0a3aMu JaHHBIX.

TexHoJI0rHs MOCTAHOBKH LEJIH - TIPEATonaraeT GopMyIMpoBKy LeJei yepe3 pe3yIbTaThl
00y4eHHUs], BBIPAKEHHbIE B TAKUX JICHCTBUAX YYEHUKOB, KOTOPBIE MOXKHO PEAIbHO OLIEHUTD.
Lenu paH>XxupyrOTCS 110 YPOBHSIM: 3HAHUE, IOHUMAHNUE, IPUMEHEHUE, CUHTE3, aHAJIN3, OLICHKA.

TexHonorus 00y4eHusi Kak Y4eOHOr0 UCCJIeJ0BAHNS - OCHOBHBIC 3TAITbI: CTOJIKHOBEHHE C
po0eMoii, cOOp MaHHBIX («BepUUKAIUI»), COOp JAaHHBIX (IKCIIEPUMEHTHPOBAHUE),
MOCTPOCHHUE 0OBICHEHUS, aHATN3 XO/a UCCIICIOBAHUS, BBIBOIBI.

6. ®ona onenounbIx cpeacTs (POC) nis1 oneHNBaHUS Pe3yJIbTATOB 00y4eHHs 110
AMCHUINJInHe (MOLYJII0)

6.1. TunoBble KOHTPOJIbLHBIE 32/IaHNS WM MHbIEe MAaTePHAJIbI VI IPOBeeHNs TeKyIero
KOHTPOJIsl yCIIeBaeMOCTH.

Texymuid KOHTPOJIb YCBOCHHUS IUCIHMILTUHBI OCYIIECTBISICTCS TMPU CAAaYe KaxkIbIM
CTYZICHTOM BBITTOJIHEHHBIX J1A00PaTOPHBIX/TPAKTHYECKUX/PACUETHBIX paboT (IIpU HAJIMYHN ).

Jlns Tekymiero KOHTPOJS CTYACHTOB B XOJE CEMEeCTpa MPOBOASITCS KOHTPOJIbHBIE
paboTHI/OMPOCHL.

[llkana ¥ KpUTEpPUH OLIEHUBAHUS PE3YJILTATOB OOYyYEHHUS MO TUCIUILIMHE MPUMEHSETCS
U1 BCEX TUIIOB KOHTPOJIS.
IIpumepnulit nepeuens 60npocos 0nsa nposedenus mexyuieco konmpons/ Temut
KOHmMPObHBIX padom:
Ypasuenue bparra-Bynsda
[TonyuyeHnne peHTreHAn(PPaKIIMOHHBIX CIIEKTPOB
NuannupoBaHue peHTTeHOTpaMM.
Otnuune mudpakIIMOHHBIX HHACKCOB OT UHJIEKCOB aTOMHBIX IJIOCKOCTEH.
BriBog kBasipaTUYHBIX (hOPMYJT 17151 KPUCTAIUIOB KyOMUECKOM CHHTOHMH.
Omnpenenenue nmapaMeTpoB dIeMeHTapHOM sueiiku B qudpakromerpe JJPOH-YM-1.
3aKOHOMEpHBIE MOracaHus JUPPAKIIUOHHBIX pEQIIEKCOB.
Onpenenenre (pegopoBCKON rpynmbl U THMNA pemeTku bpasa.
Onpenenenue cooTHOMEHH (pa3 B JByXKOMIIOHEHTHON CMECH.
MeTtob! k03¢ (HULIMEHTOB U BHYTPEHHETO CTaH/1apTa B KOJIMYECTBEHHOM aHaJIM3e.

Pacuemnvie 0omawnue 3a0anusn:

O6paboTka peHTreHIU(PPaKLIMOHHOTO CIIEKTpa. Briaenenne u otopakoBka -1MHUN pU
pacuere. Jluarnoctuka uccieayemoil gassbl.

[TpurorosneHue oOpasiia u MOIy4eHUE PEHTTeHAUPPAKLIMOHHOTO CIIEKTPa B aBTOMAaTUYECKOM
nopoikosoM audpaxkromerpe IPOH-YM1

Omnpenenenne BeneCTBa U pacyeT MapaMeTPOB JIEMEHTAPHOM sYEHKH

Pacuer nebaerpamMmbl KprcTamuia KyOM4eCKONH CHHTOHUM U HEM3BECTHOTO BEILIECTBA.
O6paboTka u pacuet 1uppaKTorpaMmm

Ompenenenue mapaMeTpoB dIIEMEHTAPHOM STYEHKN KyOHYEeCKOTO KpHCTaslIa 10 3HAYCHUSIM
MEXIUIOCKOCTHBIX PACCTOSIHUM U JYIMHE BOJIHBI PEHTIT€HOBCKOIO U3JIyYEHHs], HA KOTOPOM OHU
ObUIH MOJYYEHBI.

JlnarHocTtuka aByx¢azHoro oOpasia

Paccuwnraiite pa3HuIly B yriax 0 JUis o U 02 OTPaXKEHHUI OT OJJHOM CUCTEMBI TUIOCKOCTEHH,
nonydeHHsIx Ha Cu-msaydenun (Aou 1.54050 A, Ao 1.54434 A), ecnm ans oui-pedrekca yromn 0
= 85°.
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6.2. TunoBble KOHTPOJIbHBIE 32JAHUSI MJIH MHBbIE MaTEePHAJIbI JJIs1 IPOBEACHUS
NPOMEKYTOYHOM aTTeCTALMH.

Ilpumepnulii nepeuens 6onpocos npu NPOMeNHCYmouHOlu AMmecmayuu:
Monens nudpakimu o bparry. Mogens nudpaxiuu mo Jlaya.
CIuIoIIHOM U XapaKTEPUCTUUECKUHN CIIEKTPhl PEHTT€HOBCKUX JIyYEH.
IIpupona o1 ¥ 02 BOJIH.
BriBoa kBasipaTHUHBIX (hOPM B peHTreHOTpaduu.
PenTreHoBckas qUarHOCTHKA, TOYHOCTh pacueTa PeHTI€HOTPaMM, BOSHUKAOIIUE TPOOIJIEMBI.
OcoGenHoctu peHTreHorpaduu mpyu BHICOKUX JaBICHUSIX.
CTpyKTypHBIE TUITBI MUHEPAJIOB INTyOUHHBIX reocdep.
[Tornomienne peHTreHOBCKUX Jyuel. PeHTreHoBckue QuibTphl.
UYro Takoe CUHXPOTPOHHOE U3JIYyUYEHHUE U /1€ OHO IIPUMEHsETCS?
CTpyKTypHBIE TUIIBI IPOCTHIX BELIECTB U MHTEpMETAIUINIO0B. IIpaBuia BaJleHTHO-3J1EKTPOHHOU
KoHUeHTpauuu. CTpyKTypbl MyaCCOHUTA U KOTE€HUTA.
CrpykTypHble TUIIBI METAIIOB. CTPYKTYphI 3aMELIEHUS U BHEJIPEHUSI B UHTEPMETAIIIUIaX.
®a3p1 JIaBeca. Mertasisl B siapax 3emiu u JIyHBIL.
[TonsiTe 0 KBa3uKpuUcTaLUIax U uX cummeTpuu. [IpupoiHble KBa3UKPUCTAILIBIL.
CTpyKTypBbl I'a30B U ra3orupaTos.
[Tonumopdubie MoaubUKaLUK yriiepoia U UX CTpyKTypsl. JlutochepHsie u cydomutocdepHbie
asiMa3bl. BKIIIOUeHUs pUHIBYIMTa U METAUIOB. bpuiinanToBas orpaHka.
CTpyKTypHBIE THIIbI, OOIIKE AJIs TaIOTeHUA0B U OKcHa0B. CTpyKTypa (hiaroopuTa U ero
TOMOJIOTOB.
[Tonumopdusm Broctuta FeO. Bricoko-crinHOBOE M HU3KO-CIIMHOBOE cocTosiHue Fe.
CTpyKTypHBIE TUITBI pyTHIIA, ToUTaHanuTa 1 Ca-deppura: uX posib Kak MaTpUI] MAHTHITHBIX
MUHEPAJOB.
CunukaTHbIe IEPOBCKUTBHI, TOCT-TIEPOBCKUT, OPUIKMAHHUT.
OCHOBHBIE CTPYKTYPHBIE TUIIBI THIPOOKCHUIOB U CBSI3aHHBIX C HUMH CO€MHEHUI. MuHepaiibl
XMK.
OcobeHHocTy (OPMHUPOBAHUS DIEKTPOHHBIX 000JI0YEK B TETPAdAPHUUECKUX CYIbPUAAX U
mucyibhuaax. JJoHOpHO-aKLIEITOPHbIE B3aUMOJICHCTBUS B CTPYKTYpax CyJIb(pHI0B.
Pentrenorpacgus apcenonuputa. Kinacrepusie cyabhuabl.
Cynb(ubl HETIOTHOBAJIEHTHBIX A1EMEHTOB. CTPYKTYpbl TETPa3IpUUeCcKUX cyibdoconeid. Uto
Takoe cyJb(pocosieBble HUTH?
CTpyKTypHBIE TUIIBI OCTPOBHBIX CHIIMKATOB. CTPYKTypa ONMBHHA. J[MarHOCTHUKA COCTaBa.
CTpyKTypHBbI€ IEPECTPOMKH OJINBUHA IIPU BBICOKUX JABJICHUAX. AKKYMYJIITOPBI BOJBI B
MaHTHH.
OcTpoBHBIE IPYIIIUPOBKH U3 TETPAIAPOB B CTPYKTYPax CUIMKATOB.
KonbreBslie cunmukarsl.
CTpyKTypBl LEMOYEUHBIX U CHJINKATOB U MUPOKCEHOUI0B. CTpyKTypa Auoncuaa. AKUMOTOUT U
XEMJIEUT — CUJIMKAThl CO CTPYKTYpOH HIIBMEHUTA.
Ctpyktypsl amproon0B 1 6uonuprodosoB. MoayssipHas MuHepaaorus. OCHOBHBIE 3JIEMEHTHI
CTPYKTYpbI YapOuTa.
OCHOBHBIE CTPYKTYPHBIE TUIIBI CJIOUCTBIX CHIIMKATOB. [lonutunus ciarox. u- u tpu-
OKTadJIpUuecKue CJIou. J{narHocTUKa CIOMCTBIX CUJIMKATOB. PEHTreHOBCKas AMarHOCTUKA
MUHEpAJIOB rpynibl Xjaoputa. CMEIaHHOCIOMHbIE CHIIMKATHI (CMEKTUTHI).
I'pynma cepnenTuHa. MeXaHu3M CHATUA CTPYKTYPHBIX HANPsKeHUH. CTPYKTYpBI AJIbITOPCKUTA
U cenuonuTa. YTo Takoe reTepoPpuiIoCUINKaThI?
[Tonumopdusie Mmogudukannu SiOz. HP-Moaudukanuu: Ko3cut, CTUILIOBUT, 3eHPepTUT.
CemelicTBO noneBbIx WnaTos. OnpeneneHne cocTaBa MoJIEBbIX LINATOB.
Ompenenenne CTPYKTYPHOTO COCTOSIHUS TIOJIeBBIX mimatoB. Metoa CtioapTa-PaiiTa.
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Yro o3HavaeT TepMUH (enbamnaTonab? MUKponopucTbie, ME30IIOPUCTHIE U MAKPOIIOPUCThIE
[IEOJIUTHI: OCOOCHHOCTHU CTPYKTYp. BaxkHel e MuHepasbl — HaTPOJIUT, TeHIaHIUT
(KJIMHONITUJIONINT) U 11a0a3UT. BOJIOKHUCTBIE, «CIIOMCTBIE» U KapKacHbIe LeoauThl. O0sacTu

IMPUMCHCHUS.

CtpykTypbl poMOO3gpruyeckue U pomOnyeckue kapOoHarsl. Pentrenorpadus nonomura.
Paznuume cTpykTyp Manaxut u a3yputa — riaBHeIX Cu-kapbonatoB. Ca-, Mg- u Fe- kapOoHaTsl

IIpX BBICOKOM JAaBJICHUMU.

CMernanHbIe KOMITIEKCHI B CTPYKTypax cyib(aTtoB. CTPyKTYpbl KBAaCIIOB, XaJIbKOHTHTA,
JIMHAPUTA, ATyHUTA-IPO3UTA U THIICA.
CTpyKTypHl ITIaBHBIX IIpECTaBUTENEH Kilacca 00paToB: CyaHUTa, ccaiibenuuTa, KOJIeMaHuTa,

yJIEKCHUTA U OYPBHI.

IlIkajna u KpUTEPUM OLICHUBAHUSA Pe3yJIbTATOB 00YUYECHHUSsI 10 AMCLHMILIMHE.

PesynbpTarsl «HeypnoBne | «YaoBier | «XOpomio» «OTangHO»
o0yudeHus TBO- BO-
PUTEIIBHO» | PUTEIIBHOY
3Hanus: 3HaHuA 3HaHus 3HaHus CucremMaTn4ecKu
IPUPOIEI u CBOJCTB OTCYTCT €CThb, HO CUCTCMATHUYC € 3HaHUI,
PEHTTEHOBCKUX aydew; | BYIOT OTCYTCTE CKHE, HO OCHOBaHHbIE Ha
mozeneil mx mudpakumu B | A yer ux MMCIOTCs MTOHMMAaHUN
KpUCTaJUIax; UeJIed W 3ajad, BeCpMa cacrema npobexsI ocobOeHHoCTEH
¢dparme TUYHOCT
pelaeMbiX ¢ MPUMEHEHUEM HTapHbI N nudpakiu
peHTreHorpaguu B HaykKax o PEHTI€HOBCKUX
3emure; COBPEMEHHBIX Jy4dei B
IIpEACTABICHUI 0 KpUCTalIax, a
MHUHEPAIHLHOM COCTaBe TaKXe Ha
3eMHBIX 000JI0YEK. IMOHUMAaHUH
CTPYKTYPHBIX
MIPUHITUTIOB
pa3IMYHBIX
KJIaCCOB
MHUHEpAJIOB.
VMmenus: YMmenus B nenom B nexom Ycnemnaoe
BrimonHuTh OTCYTCTBYIO | YCIIELIHOE, | YCIIEIIHOE, HO YMEHHUE pacyeTa
peHTreHorpaduyecKyIo T HO HE cojiepxkariee PEHTIeHOTpamM,
JUArHOCTUKY M3y4aeMbIX CHCTEMATH | OTACIbHBIC MIPOBEACHUS
MUHEpAJIOB U  OINPEICIIUThH YecKoe mpoOebl B JIMAarHOCTHKH
napameTpbl X yMEHUE, YMEHUHU MUHEpPAJOB,
3JIEMEHTAPHBIX STYCEK; JOTTYCKaeT | MOJy4aTh HCIOJIL30BaHUS
MOJyYUTh HMHPOPMAIUIO O HETOYHOCT | PEHTI€HOTpaMM | COBPEMEHHOM
COCTaBE H HHJIUKATOPHBIX i Bl, TIOJIE30BaThCA | 0a3bl
CTPYKTYPHBIX OCOOEHHOCTSX HenpuHIU | popMynamu s | peHTreHorpaduy
OCHOBHEIX MUATBHOTO | X pacyera, a eCKUX JJAaHHEIX U
OPO1000pa3yOIINX XapakTepa | TaKxke B BOCIIPUSATHUSA
MUHEpaJOB HCIOIB30BAHUN | HOBBIX
0a3bl pe3yJabTaTOB B
pentredorpadu | obnactu GU3UKH
YECKUX JaHHBIX | U XUMHUHU
ICSD MHWHEPAJIOB.
Bnanenns: Hasriku O®parment | B uenom Bnanenue
METOIaMU 00paboOTKH | BIIaIeHUS apHOe [IOHUMAaHUE METOJaMU
AKCIEPUMEHTAJIbHBIX METOJIaMU M | BIaJieHHe | GU3NYECKUX pacyera u
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JTAHHBIX, HEOOXOMUMBIX MIJIs | YMEHUS METOJIMKO | OCHOB PEHTI'€HOBCKOM
peHTreHorpaduuecKon pemiaTh , nudpakiu JINarHOCTHKHU
JUATHOCTHKH MHHEPAJIOB, a | MPEAJIOKEH | HAIMYME | PEHTITCHOBCKHX | MUHEPAJIOB, a
TaKKe  JUIS  TIEPBUYHOH | HbIE OTIENBHBI | JIy4eH, HO TaKKe
XapaKTePUCTHKU HMX COCTaBa | ydeOHBIC X HaBBIKOB | BO3MOYKHBI MOIX0JIaMH K
U CTPYKTYpBl;  3HAaHHUEM | 33/1a4M OIIMOKH B XapaKTEPUCTHKE
COBPEMEHHBIX npobeM | OTCYTCTBYIO pacuere OCHOBHBIX
MUHEPAIOTUIECKON T PEHTICHOTPaMM | CTPYKTYPHBIX
KpHucTaorpaduu. TUIIOB
opo1000pa3yIo
X MUHEPAJIOB

7. PecypcHoe ob0ecnieueHue:
A) IlepeyeHb OCHOBHOM M IONOJTHUTEIbHOM JIUTEPATYPbI.

OCHOBHas JINTEpaTypa

Ihywapoeckuii /1. FO. Penmeenozpaghusi munepanos. M.-« I eoungpopmmapky, 2000, 292 c.
“Pyko800cmeo no peHmeaeno8CKOM) UCCe008aHUI0 MUHEPanos”, noo peod. B.A. @pank-
Kameneyxoeo. JI., “Heopa”, 1976.

“Penmeenozpaghusi OCHOBHbIX MUNOE NOPOO00OPA3YIOUWUX MUHEPANLos8”, o0 ped. B.A. @pank-
Kameneyxoeo. JI., “Heopa”, 1983.

Koeba JIM., Tpynos B.K. “Penmeenogazoswiii anaruz”, M., MT'Y, 1976.

Kpymosa I'1., Kazaxos B.H. “Memoouueckue ykazanus no uccie0o8aHuro eIuHUCMbIX
Munepanos memooom ouppaxmomempuu’”’, M., VIIH, 1984.

Iywaposckuu /[.1O., Ypycoe B.C. “Cmpyxkmypusie muner munepanos”, M., MI'Y, 1990.
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b) I[lepeuens MMLIEH3MOHHOTO TPOTrPAMMHOI0 O0ECTIeUeHUs TAKEThI IPOTrpaMM

Microsoft Office Excel, Microsoft Office PowerPoint (mpu HeoOxoaumocTn)

B) Ilepeuens npodeccuoHanbHBIX 0a3 NaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM, OaA3bl
oannwvix ICSD, ICDD

I') mporpammuoe ob6ecnieuenue u MutepHeT-pecypcsl

nakemul npoecpamm XRay, Matchlt

) MarepuaibHO-TEXHHYECKOTO OOecleueHne: - KOMITBIOTEPHBIM KJacc, pacCYUTaHHBIE Ha
rpynny u3 8 ydyalmuxcs C JIMIEH3UOHHBIM IPOrpaMMHBIM OOecreueHHeM, BKIHYAIOLUINM
COBPEMEHHBIE CHEHATU3UPOBAHHbIE TMPOTrpaMMbl JJIsi 0O0pabOTKH PEHTreHAUPPaKIMOHHBIX
JAHHBIX U 0a3bl JAHHBIX;

obopyioBaHue:

- 4 mopomkoBsIX Tudpakromerpa (1 u3 HOPOUIKOBBIX AUPPAKTOMETPOB OCHAILEH
BBICOKOTEMIIEPATYPHOI KaMepoii)

- MOHOKPHCTAJIbHBIN Jr(paKToMeTp

- MyJBTUMEINNHBIN IPOEKTOP

8. SI3pIk nMpenogaBaHust — PyCCKUIA.

9. IlpenonaBareJnb (Mpenogasatesn) — npodeccop, akagemuk J.1O. [Tymaposckuii, Epemnna
T.A.

10. PazpaboTunk nmporpammsbl — rpodeccop, akaaemuk J1.1O. [Tymaposckuit
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