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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1 CrnocobeH aHanM3UpPOBaTb M HWHTEPIPETUPOBATH PE3YIbTATH XUMHYECKUX
HKCTIIEPUMEHTOB, HAOMIOACHUN 1 U3MEPEHU.

OIIK-2 Crioco6eH mpoBOAMUTE C COOMIOCHUEM HOPM TEXHUKH 0€30IaCHOCTH XUMHUYECKHH
9KCIEPUMEHT, BKJIIOYAsi CHHTE3, aHAJIU3, U3Y4YEHHE CTPYKTYPhl U CBOMCTB BEILIECTB U MaTEPUAJIOB,
HCCJIEIOBAaHKE MPOLIECCOB C UX YYACTHEM.

I1K-1 CnocoGeH BRIOMPATh U UCIOIB30BATH TEXHUIECKUE CPEICTBA U METO/IbI UCTIBITAHUN
JUIS pELIEHUs MCCIEAOBAaTENbCKUX 3a/ad XUMHYECKON HAalpaBJICHHOCTH, ITOCTABJIECHHBIX
CIEIUATTUCTOM O0Jiee BBICOKOW KBaTU(UKAIINH.

PesynpTaTamu 0CBOEHUS AUCLUILIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKEHUS
KOMIIETEHIIUH:

NOIIK 1.2 IIpennaraeT MHTEPOPETALUIO PE3YIbTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pacueTHO-TEOPETUYECKUX PaldOT C HCIOJBb30BAHUEM TEOPETUUYECKHUX OCHOB TPAJAMIIMOHHBIX U
HOBBIX Pa3/ie]IOB XUMHH.

NOIIK 1.3 ®opmynupyeT 3aKkII0UEHHS U BBIBOJIBI 10 PE3yJIbTaTaM aHAJIN3a JINTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX AKCHEPUMEHTAJIbHBIX M PACUETHO-TEOPETHUECKHX pPabOT XUMUYECKOU
HaIpPaBJIEHHOCTH.

HNOIIK 2.3 IIpoBOOMT CTaHAAPTHBIE OINEpaluy I ONPEIEICHUS XHUMHYECKOrO M
(ha30BOrO cocTaBa BEUIECTB U MAaTEPUATIOB Ha X OCHOBE.

HOIIK 2.4 TTpoBoauT UCCIeA0BaHUS CBOMCTB BEMIECTB U MAaTEPUATIOB C UCITOJIB30BAaHUEM
CEepUHHOT0 HAYYHOTr'0 000py/10BaHUSI.

UIIK 1.1 Ilnanupyer oTnenbHbIE CTaJAWM WCCIENOBAHMS NPU HaJIMYMK OOLIEro IUIaHa
HUP.

HIIK 1.3 BeiOupaer TeXHHYECKHE CpPEICTBAa W METONbl HCHBbITaHUKW (M3 Habopa
MMEIOIINXCS ) JUTsSl pelIeHUs MOCcTaBIeHHBIX 3a1a4 HUP.

UIIK 1.4 T'oToBAT 00BEKTHI UCCIIENOBAHMS.

2. 3agauy ocBOEHHS TUCIUILINHDI

— ¢dopMUpOBaHHE TPEJICTaBICHUM O pa3BUTHM  (UBUKO-XMMHUYECKUX  METOJOB
UCCIIEIOBaHMS HEOPraHUYECKUX COCTMHEHU;

— U3YYEHHE TEOPETUYECKUX OCHOB JIEKTPOHHON MUKPOCKOIHH, PEHTI€HOCIEKTPaIbHOTO
mukpoananus (PCMA) u pentrenodasoBoro ananuza (POA);

—3HaKOMCTBO C TmpuOopHOM 06a30if U mnpuOOpPeTeHHE MPAKTUYECKUX HABBIKOB
uccaenoBanuii merogamu POA, ckanupyromieit snekrpoaHor mukpockonuu (COM) u PCMA;

— OBJIaJICHHE HABBIKOB HHTEPIPETAlMM MOJyYEHHBIX pe3ylbTaToB, B TOM YHCIE C
HCIOJIb30BAHNEM KOMIBIOTEPHBIX MIPOTrpaMM JUIsi 00pabOTKU MOTyUYeHHON HHPOpMAIUH.

3. MecTo IUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMmbl

Jucuumnnuna otHocutes K brioky 1 «/luctumnnunel (Momynn)y.

JlucuumiuHa OTHOCHUTCS K 4YacTH o00pa3oBaTesIbHOM MpPOrpaMMbl, (QopMHpYyeMO
y4acTHUKaMu 00pa3oBaTelIbHBIX OTHOIICHHM, TMpeanaraercs oOy4aroumcs Ha BBIOOP.
JucuumninuHa BXOOUT B MoAyidb Moayns Heopranwueckas XuMus H  XUMHYECKOE
MaTepuanoBeICHHE.

4. CemecTp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON aTTECTANMYU MO TUCIUIIHHE

Cenpmoii ceMecTp, dK3aMEH



5. Bxoanble Tpeﬁonaﬂnﬂ AJIsl OCBOCHUSA JTUCHHUIVIMHBI

JUisi  yCHEIIHOr0 OCBOEHHS JUCHUIUIMHBI TPeOYIOTCS pe3yibTaTbhl OOydeHHUs I10
CIICAYIOIIMM JHCUUIUIMHAM: HEOpraHhuYecKas XuMus, (usnyeckas XUMHs, KPUCTAJUIOXUMHUS,
(bu3nvecKre MeToIbl HCCIEIOBAHUM.

6. SI3bIk peaau3anun

Pycckuit

7. O0beM JUCHHUINITIAHBI

OO61ast TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 4 3.€., 144 4yacoB, U3 KOTOPHIX:
-nexkuuu: 32 u.
-naboparopHsie: 36 u.
B TOM YHCJIE ITPaKTHYECKasl MOATOTOBKA: 36 u.
O6beM caMOCTOSATENILHON pabOThI CTY/I€HTA ONPEAEIeH YUeOHBIM IJIAHOM.

8. Coglepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM

Tema 1. Pacmposas  31eKmpoOHHaAA  MUKPOCKONUA U  PEHM2EHOCHEeKMmpPAaibHblil
MUKPOAHANIU3.

Knaccudukanys OCHOBHBIX 3JIEKTPOHHO-MHKPOCKOIIUYECKHX MeETOANK. (OCHOBHBIE
CIOCOOBI  TIOTYYEHHUsI DJIEKTPOHHOTO TIydka, Oa30BbI€ MPUHIMUIBI SJIEKTPOHHOW ONTHKH.
XapakTepUCTUKH JJEKTPOHHOro Iy4yka. @Dusndeckue OCHOBBI pPacTPOBOM AIIEKTPOHHOM
MuKpockormnu. DdopmMupoBaHue H300paKEHHS B TEPBUYHBIX M BTOPUYHBIX DJIEKTPOHAX.
CHeKTpOoCKOIHs XapaKTePUCTUIECKUX TTOTEPh B TIEPBUYHBIX M BTOPUYHBIX AJICKTPOHAX.

VYerpoiictBo W paboTa pacTpoBOTO  DIEKTPOHHOTO MHMKPOCKOMa. Bo03MOXKHOCTH
COBPEMEHHBIX MHUKPOCKOIOB. COBMECTHOE HCIOJIb30BAHUE JJIEKTPOHHOTO M HOHHOI'O ITy4Ka.
HuskoBakyymuble MuKpockomnbl. [loaroroBka o0OOBEKTOB JUIsl HCCIEAOBaHUNW U OCOObIE
TpeboBanus kK HUM. O0acTu npuMeHeHus: POM.

[Ipupona u xapakTEpUCTUKNA PEHTTEHOBCKOT'O W3JIyYE€HHsI B 3JIEKTPOHHOM MHUKPOCKOIIE.
[Ipunmuner wu  pasHoBuaHoctd PCMA: 1Ba BapuaHTa pErucTpallud  CHEKTPOB  —
sHeproaucnepcronnas crekrpockonus (EDX) um cmekTpockomus ¢ BOJTHOBOW JAuCIIEpCHE
(WDX), cpaBHenue nByx meTonuk. KadecTBeHHbIi M konmmuecTBeHHBIM PCMA, OCHOBHBIC
pacyeTHbIE CXEMbI KOJIMYECTBEHHOTO MUKPOAHAIIN3A.

Tema 2. Ckanupyrwuwias 30n006asa mukpockonus (C3M).

YcTpoiicTBo U pu3nUeckre TPUHLHUIIBL PabOThl CKAHUPYIOIIETO 30HI0BOT0 MUKPOCKOIIA.
CkaHupyoI#e 5>JIEMEHTHl 30HJOBBIX MHUKpOCKOnoB. dopmupoBanue u o6Opadorka C3M
HM300paKCHHI.

MeTtoabl cKaHUPYIOLLIEH 30HA0BOW MUKpOCcKonuH. CKaHUPYIOUasi TYHHEIbHAs U ATOMHO-
cuinoBas Mukpockonus (ACM). MeTo/ibl U3roTOBIIEHUSI U OCOOEHHOCTH MTPUMEHEHUS Pa3IMUHBIX
Bus0B ACM-30H10B. OO0JIacTH TpPUMEHEHUS CKAHMU3YIOIIEH 30HIOBOM W aTOMHO-CHIIOBOU
MHUKPOCKOIHH.

Tema 3. Beeoenue 6 ougppaxuyuro u ucmopusa omkpoimus Ouppaxyuu peHmzeH06CKuUx
Jayueil.

Uctopus oTKpeITUS AU(PAKIIUY PEHTT€HOBCKUX JTy4ei. «/[opeHTreHoBCKas 31oxay: CBsI3b
(OpMBI KPUCTAIIJIOB C YITaKOBKOM cep BHYTPH MX. 3aKOH MOCTOSHCTBA YIJIOB M 3aKOH KPATHBIX
otHoweHul. «IlocnepeHTreHoBckas 3moxay»: omnbIThl Jlays, OCHOBHBIE BHJIbI PEHTI€HOBCKOTO
W3Iy4YeHHUs, METOJAbl PEHTTeHOBCKON IU(paKkiuHh, OCHOBHBIE OOJACTH WX MPUMEHEHUS:
MIPEUMYIIIECTBA U OTPAHUYECHHSL.

Tema 4. Ocnoebl KunemamuuecKko meopun pacceanus PeHmM2eH06CKUX ayyeil.

PenTtrenoBckuii auana3zoH JMH BosH. Judpakuus peHTreHoBckuX Jyuyeil. McTouHuku
PEHTTEHOBCKOTO HM3JIy4eHHs (PEHTI€HOBCKHE TPYOKH, CHHXPOTpOHHOE u3iy4yeHue). PaccesHue
PEHTTEHOBCKUX Jy4eil. YcnmoBusi Au(pakiud Ha MPOCTPAHCTBEHHOW perierke mo Jlay? u mo



Bbporry, ¢dopmyna bparra-Bynbda. O6parnas pemerka. Cdepa IBanbna. MarepdepeHunonnoe
ypaBHeHHE. VHTEHCHUBHOCTh AM(PAKIMOHHBIX MaKCHMYMOB. ATOMHBIA (DaKTOpP pacCesHUsl.
OnexkTpoHHass IUIOTHOCTh. CTPYKTypHass aMIUIMTyJa M CTPYKTYpHBIH Qaktop. YcioBus
9KCIEPUMEHTA. PpacXOAMMOCTh IIyuyKa, HorjiouieHue, nousgpusauusa. CrnocoObl MOIy4YeHUs
T(paKIMOHHON KapTUHBL

Tema 5. DkcnepumenmanvHas MexXHUKA NOPOUIKOGOU Oupparyuu.

Komnonentsr gudpaxromerpa. WCTOYHMKH pPEHTTeHOBCKOTO wu3nmydeHHs. CHexTp
nabopaTopHOil peHTreHOBCKOW TpyOKu. K-f3 puimbTpel. JleTeKTOphl peHTT€HOBCKOTO H3ITy4eHHUSI.
Cxema (HOKYCHUPOBKM pPEHTI'€HOBCKOTO u3dIy4deHuss 1o bpoarry-bpenrano. Kommmanms
PEHTI€HOBCKOTO u3IyueHus. MoHoxpomaropbl. 3epkano ['€6ems. Cxema ¢ mapajuieabHbIM
nydykoM. CHCTeMaTHYeCKHe MOTPEHIHOCTH JU(PAKIUOHHOTO SKCIEPUMEHTA: CIBHT HYJIS,
cMmemeHne 3()(EeKTUBHOW OTpaKkaroUled TIJIOCKOCTH, aKCHalbHAas pPacXOJWMOCTh ITydKa.
[InannpoBaHue 3KCIIEpUMEHTA B TOPOLIKOBON JU(PPAKIIUH.

Tema 6. Ocnognble Imanvl peHmM2eHOCMPYKMYPHO20 AHATIU3A.

Onpenenenre NpoOCTPAaHCTBEHHOW TPYIIBI CUMMETPUN KpHUCTalia Mo JU(PaKIuOHHBIM
naHHbIM. J{udpakiuonnsie kiaccel (Jlays kmacceel) cummerpuu. CrucreMaTuuecKkue MmoracaHus
peduiekcoB, onpeeneHue TUMa s4eiku bpaBd U OTKPBITHIX JIEMEHTOB CUMMETPUH U3 YCIOBUMN
MOTacaHusl.

[IpencraBnenue skcrepUMeHTaNbHBIX JaHHBIX. [1Ikama MHTEHCHMBHOCTEH, IIKaja yTrJoB.
WNndopmanus, usBiekaemas U3 peHTreHOrpaMMbl KpUcTauioB. OOpaboTka sKCIepUMeTaIbHBIX
naHHbIX. OrnpeneneHne MoJoXKeHUs NU(PaKIUOHHBIX MakcMMyMoB. KadecTBeHHBIN (a30BbIi
aHanu3. Ilogxoapl K KoduuecTBeHHOMY (a3oBoMy aHanuzy. OmpeneneHue U yTOYHEHHE
MapaMeTpoB pelieTKu. AHAJIN3 yIIUPEHUs JUPPaKIIMOHHBIX MUKOB. BrusHue popmsbl 1 pazmMepos
YacTUIl Ha PEHTTeHOBCKHUE MU(PAKIMOHHbIE KapTUHBI. PacnpeneneHue yacTull Mo pasmepam.
Ananu3 ymmpenus nudpakinuonHeix duauid. @opmyna lllepepa, e€ orpanudenus. YiupeHue,
0o0yCJIOBJICHHOE  MHKpOHampspkeHusMu.  Mertonq  Bunbsamcona-Xomma. Pacuér OKP  n
MUKPOHANPSKEHUH MeTOIOM (YHIAMEHTAIbHBIX IapaMeTpoB. BiusHue pasniuyHOro popa
HapylIeHU KPHUCTAUNIMYECKOM CTPYKTYpbl Ha IOPOIIKOBYI JU(PPAKIUOHHYIO KApPTHUHY.
IIpobnema pa3fenbHOro OMNpEAETCHUs pasMEpOB YAcCTHUIl U INApaMETPOB, XapaKTEPHU3YIOLIMX
MUKpozedopMaum CTpyKTYyphl.

Tema 7. PenmzenocmpyKmypHbulil GHAIU3 HOAUKPUCMANIO0E.

Metopn PutBenbna U anbTepHATUBHBIE METOABI YTOUHEHUS KPUCTAITIMYECKUX CTPYKTYP.
OCHOBHOE ypaBHeHHE MeToza Pursenbaa. Crioco6b! onucanust ¢poHa. npoguiibHas GyHKUUS Ui
ONMCAaHUs PEHTTEHOBCKOTO MakcuMyma. AcumMmerpus. lIpenmyinecTBeHHass OpHEHTaLMs
(TekcTypa). CTPYKTYpHBIH M TemmeparypHblii ¢akTopsl. Pakropsl JlopeHna u nosspusauus.
®daktop moBTopsiemoctH. DakTopsl pacxomumoctu (R-dakrop). Beibop craproBoit Moaenw.
Crparerus yrouneHnus: B meroze Putsenbia. Koppensauuonnas marpuna. Ilonstue rinobansHoro
U JIO)KHOTO MHHHUMYMOB. BomIpocsl OJHO3HAYHOCTM M TOYHOCTH YCTAHOBJICHUS MOJENN
CTPYKTYPBI I10 IOPOIIKOBBIM JaHHBIM.

9. Texymuii KOHTPOJIb N0 AUCHUILIHHE

Texkymuii KOHTPOJb IO AUCHMILUIMHE MPOBOAUTCS ITyTEM KOHTPOJS MOCEHIaeMOCTH,
OIICHMBAHMUS TECTOB M0 JIEKIMOHHOMY MaTepHaity, OTBETOB U 3a[aHHii HA CCMUHAPCKHUX 3aHSTHSIX,
NPOBEICHHST JIBYX YCTHBIX KOJUIOKBHYMOB, BKIIIOYAIONIMX TEOPETHYECKUE BOMPOCHI H
NPaKTUYECKHE 3aaHUsI, BHITIOJHEHHUS U 3alIUTHI OTYETOB 1a00OPaTOPHBIX pabOT U GUKCUPYETCS B
(bopMe KOHTPOJIBHOW TOYKH HE MEHEE OJJHOrO pa3a B CEMECTP.

OrieHOUHbIE MaTepuajbl TEKYIIEro KOHTpOJs pa3MmenieHbl Ha caiite TI'Y B pasmene
«udopmarms 06 odpasoBatenbHOi mporpamMmey - hitps://www.tsu.ru/sveden/education/eduop/.



10. HOpﬂ)IOK NMPOBECACHUA U KPUTEPUHU OLICHUBAHUS l'lpOMe)KyTO‘lHOﬁ arrecranmuun

DK3aMEeH B CEIbMOM CEMECTpe TMPOBOAUTCS B YCTHOM (opme 1o Ouieram.
OK3aMEHAIMOHHBIM OWJIET COCTOMT U3 ABYX TEOPETUYECKHX BOMPOCOB. IIponomkurenbHOCTh
sK3aMeHa 1,5 yaca.

OIICHO‘-IHI)IG MaTCpuajibl I IPOBCACHUSA HpOMe)I(YTO‘{HOﬁ arreCTal pasMCUICHbI Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3oBaTelbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DICKTPOHHBIA y4eOHBIN KypC MO0 JUCHUIUIMHE B Cpe/e IeKTpoHHOro 00ydenus iDO -
https://Ims.tsu.ru/enrol/index.php?id=30525

0) OLeHOUHBIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMy I10
JTMCUUTUIAHE.

12. Mlepeuens yueOHOIi TUTEPATYpPHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEepaTypa:

— PrikoB C. A. Ckanupyroniasi 30H10Basi MUKPOCKOITHS ITOJIYITPOBOTHUKOBBIX MAaTEPHUAIOB
n HaHocTpyKTyp / C.A. PoikoB; O6m. pexa. B. U. Mneun, A. S. IlIuk — CII6 : Hayka, 2001. — 52 c.

—OreproH P.®. ®usnueckue NPUHLHIBI 3JIEKTPOHHOM MHUKpPOCKONWH. BBeneHue B
MIPOCBEYMBAOIIYIO, PACTPOBYIO M AHAIIMTUYECKYIO IEKTPOHHYIO MUKpOCKonHio — M : deHukc,
2010. — 304 c.

— borgan T.B. OcHOBBI peHTreHOBCKOU qudpakTomerpun. M. : U3n-Bo MI'Y, 2012. — 64

0) TOTIOJIHUTENIbHAS TUTEpaTypa:

— IMopaii-Kommiy M.A. OCHOBBI CTPYKTYpPHOT'O aHaju3a XMMHYECKUX COCIMHEHUU. M. :
Bercm. mk., 1986. — 192 c.

— Kogr6a JI.M., TpynoB B.K. Pentrenodazorsiii ananus. — M. : Uzn-so MI'Y, 1976. —
231 c.

— lNoynacreiin JIx., Hero6epu 1., Dunun I1. u np. PactpoBast a5eKTpoHHAs MEKPOCKOITHS
Y PEHTT€HOBCKHUM Mukpoanain3 — M. : MUP, 1984. —303 c.

— N30panHbIe METOIBI MICCIIeIOBAaHUS B MeTaiuioBeaeHuu / [loxa pen. .. VYHrepa. — M. :
Merannyprus, 1985. — 408 c.

— Kpumran M. M. Ckanupyroniasi 3J€KTpOHHAsI MUKPOCKOIUSI U PEHTI€HOCIIEKTPaIbHbIN
Mukpoananus — M. : Texnocdepa, 2009. — 208 c.

B) pecypchl cetd MHTepHeT:

— Visualization for Electronic and Structural Analysis (VESTA) https://jp-
minerals.org/vesta/en/

— ReX powder diffraction http://www.rexpd.org/

— Obmepoccuiickas  Cetb  Koncynbrantllnroc CropaBounast mpaBoBas —CHUCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT M

a) JIMIIEH3MOHHOE U CBOOOIHO PacIpoCTpaHsIeMoe MporpaMMHOe o0ecrieYeHue:
— Microsoft Office Standart 2013 Russian: maker nporpamm. BxiroyaeT npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office

Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— MyOIUYHO JoCTyIHbIe oOnavynble TexHonoruu (Google Docs, SInaekc aMcK U T.1L.).


https://jp-minerals.org/vesta/en/
https://jp-minerals.org/vesta/en/
http://www.rexpd.org/

0) nH(HOPMAIIMOHHBIEC CIIPABOYHBIE CHCTEMBI:

— DJIEKTPOHHBIN Karajaor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas o6ubimoreka (peno3uropuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBarenbHas mwiatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe obecrieyeHue

Aynuropun JUis IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIA.

Aynuropun JUisi TPOBEAEHUS 3aHATUH CEMUHApCKOro THWIA, WHAUBUAYAIbHBIX U
IPYNIOBBIX KOHCYJIBTALUHN, TEKYLIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUu.

[Tomemienus a1 caMOCTOSATENbHON pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTh VHTepHeT, B 3JeKTPOHHYI HMH(OPMaLMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Jlabopatopuu, 000pyI0BaHHBIE CKAHUPYIOIUM 3JIEKTPOHHBIM MUKpockomom Hitachi TM
3000 ¢ mpuCTaBKO# ISl SHEPrOAUCIEPCUOHHOIO0 MUKpoaHanu3a Quantax-70 U pEeHTT€HOBCKUM
mudpakromerpom Rigaku MiniFlex 600.

15. Undopmauus o pazpadoTunkax

ABTOp mporpammsl: MunmenuHa Jlronmwia HukonaeBHa, KaHA. XMM. Hayk, JOLEHT,
kadenpa HEOpraHMYECKOM XuMuUM  HaIlMoOHATBHOTO  MCCIIENOBAaTEIbCKOTO  TOMCKOTO
rOCYyIapCTBEHHOTO YHUBEPCUTETA, TOLICHT.

Penensent: Ky3nenoBa CBeTiana AHaTONbEBHA, KaHI. XMM. HayK, JOIEHT, Kadempa
HEOpPraHW4YecKo XxuMuu HalMOHaJIBHOTO HCCIIENOBATENBCKOTO TOMCKOTO TOCYyAapCTBEHHOTO
YHHUBEPCUTETA, TOIEHT.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

