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1. HEJIX OCBOEHUA

1.1 | ChopMupoBaTh KOMIIETCHIIMN B COOTBETCTBHE C TPEOOBAHMSAMH YyUeOHOTO INIaHa, a TalKe Hay9UTh COBPEMEHHBIM
METO/IaM MCCIIEJOBAaHHS MAaTEPHAIIOB, TOHMMAHHUIO BO3MOXKHOCTEN JU(PAKIIMOHHBIX, MUKDOCKOITMYECKUX 1
CIIEKTPOCKONUYECKUX METOJIOB, X TOYHOCTH, YyBCTBHTEIBHOCTH, JIOKAJTEHOCTH ¥ IPUMEHUMOCTH C LEbIO H3YyIECHHS
CBSI3M MEK/Ty COCTaBOM, CTPYKTYPOIl U CBOMCTBAaMH; KOHTPOJIS KAYeCTBA MATEPHAIIOB; TEXHOJIOTHUECKIX ITPOIIECCOB UX
IIPOU3BOJCTBA&

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Bnok OIT: OTI

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | HOCTpaHHBIH A3bIK

2.1.2 | MarepuanoBeJeHIe H TEXHOJIOTUH MEPCTIEKTUBHBIX MaTepUaIoB

2.1.3 | Merponorus u ucbITaHus (PYHKIHOHATBHBIX MAaTEPUAIOB

2.1.4 | CtpykTypHBIE METOJBI HCCIEIOBAHUS HAHOMATEPHAJIOB

2.1.5 | Teopus ¢a3 1 Gpa30BBIX IPEBPALICHUN

2.2 JucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 |IlepcrieKTHBHBIEC TEXHOIOTHH (QYHKIMOHAIBHBIX MATEPHAIIOB

2.2.2 | ®usnueckue METOIbl UCCIIeIOBAaHMS MaTEPUATIOB

2.2.3 |IloaroToBka K mporexype 3alnTHl U 3alIiTa BEITYCKHON KBATN(HKAIIMOHHOH PadoTHI

2.2.4 |IIpepnumioMHas IpaKTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMHA

IMK-4: Cnioco0eH IJIAaHUPOBATH, OCYIIECTBISTH KOMILIEKCHbIE HCCIIe0BAHUS U Pa3padoTKy PYHKIHMOHAIBbHBIX MAaTEPHAJIOB
(B TOM YHCJIe HAHOMATEPHAJIOB) PA3JIMYHOI0 HA3HAYEHH S

3HaTh:

IIK-4-31 ocHOBHBIE METOABI UCCIECAOBAHHS MAaTEPUATIOB B PA3IUYHBIX COCTOSHUSIX;

Ymern:

ITK-4-Y3 npuMeHATh NOTydeHHbBIC 3HAHUS TS PEIICHHS MaTEePHAIOBEIUCCKIX U (QH3UIECKUX 3a/1a4 PO(hecCHOHATHHON
NIESITETBHOCTH TIPH BBITIOTHEHHH KOMIUIEKCHBIX MEKIUCIUTUIMHAPHBIX UCCIIENOBAHNH;

TIK-4-Y?2 ycTanaBnuBaTh C UCIOJIB30BAHUEM PA3JIMYHBIX METOIOB HCCIIEIOBAaHUS MATEPHAIOB BO3MOKHbBIE IPUUUHBI U3MEHEHUS
CBOWCTB , a Takoke Opaka MPOU3BOAUTENS U AaBaTh PEKOMEHAALUH 10 €r0 YCTPaHEHUIO

IIK-4-Y'1 npuMeHATh MOTyYeHHBIC 3HAHUS 1 0O0OCHOBAHHOTO BBIOOPa METO/a aHau3a (Pa30BOr0 M SJIEMEHTHOIO COCTaBa, a
TaKOKe CTPYKTYPHI M IIPEBPAIICHHI MaTePHAIIOB TIOCIIC PA3JIMYHBIX BUIOB TEPMHICCKOH U MEXaHUIECKOH 00pabOTKH.

Baanernb:

ITK-4-B3 HaBBIKaMH COITOCTABIICHHUS PE3YIETATOB UCCICAOBAHUN PAa3IMIHBIMI METOJJAMH U OIIBIT OIICHKH TTOJTyICHHBIX
PE3yIbTaToB;

[1K-4-B2 HaBBIKaMU BEIOOpA M NIPABMIIBHOTO MPUMEHEHHS CIIoco0a MOATOTOBKY P00 IS aHA3a COCTaBa, CTPYKTYPHI U
NPEBPAIICHUH MAaTEPHAIOB C IOMOLIBIO PEHTIEHOCTPYKTYPHBIX, JEKTPOHHO-MUKPOCKOIINYECKHUX ¥ CIIEKTPOTpadMIecKix
UCCIIeN0BaHUI

ITK-4-B1 HaBbIkamu ipoBeieHNs paboTHI ¢ IpHOOpaMi (HU3UKO-XMUMHYECKOTO SKCIIEpUMEHTa (PEHTTEHOBCKUH TudpaKkToMeTp,
3JIEKTPOHHBII MIUKPOCKOII, aTOMHO-CHJIOBOH MUKPOCKOII, PEHTTCHOBCKHI MUKPOAHATIM3aTOP) U HEOOXOIMMBIM JUTS aHAJIN3a
pe3yabpTaToOB POrpaMMHBIM 00ecIIedeHeM

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype WHIMKATOPBI H 91, sieMble
KOMIeTeH Mt pecypchbl padoThI

Paszgen 1. Meroabl

HCCIe10BAHMS
1.1 Pentrenosckast 2 2 I1K-4-31 TIK-4- | JI1.2J12.2J13. KM1 P2
nedpakromeTpus. V1IIK-4-Y2 1
PenTrenocnexrpaibHbiil I1IK-4-VY 3 T1IK-4 313235
anamms. /Ilp/ -B1 I1K-4-B2

I1K-4-B3




1.2 [IpocBeunBatomiast 2 2 T1IK-4-31 TI1IK-4- | JI1.2J12.2J13. KM1 P3
DnekrpoHHass MUKPOCKOITHSI. Y1 IIK-4-Y2 1
IMpoGomnoaroToBka. [1K-4-VY3 TIK-4 2193
OCHOBHBIE PEKHIMBI -B1 IIK-4-B2
pabotsr. /Ilp/ [1K-4-B3
1.3 PactoBas (Cxanupyrormas) 2 2 TIK-4-31 TIK-4- | JI1.2J12.2J13. KM1 P4
DnexrpoHHass MUKPOCKOITHSI. V1 IIK-4-Y2 1
OO0pa3Isl 71 HCCIIETOBAHUS. ITK-4-VY3 TIK-4 23
Pexxumer paboter. /IIp/ -B1 I1IK-4-B2
[1K-4-B3
1.4 MeccbayapoBckas 2 2 [TK-4-31 TIK-4- | JI1.1J12.2J13. KM1 P5
cnekrpockonus. O6pa3ib V1T1IK-4-Y2 1
quis uccnenosanus. /IIp/ [K-4-Y3 TIK-4 23
-B1 I1K-4-B2
IK-4-B3
1.5 [ToaroroBka K IpOBEACHHUIO 2 16 [1K-4-31 IIK-4- J.1 KM1
MpaKTUYecKux 3aHaTHi. /Cp/ V1T1IK-4-y2 | JI1.2J12.2]13.
[IK-4-Y3 I1K-4 1
-B1 TIK-4-B2 | D132 33 54
IIK-4-B3 95
1.6 Brimonnenns 2 84 [ IIK-4-31IIK-4-| JI1.1J11.2 P1
WHMBUAYaJIHHOTO V1 IIK-4-Y2 JI2.2J13.1
3amanus /Cp/ I[K-4-Y3TIK-4 | 51 32 23 54
-B1 IIK-4-B2 25
I1K-4-B3
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KoHnTponsHOe Iposepsienmere
KM P HHJIKATOPBL Bompocs! 11st oAroTOBKH
KOMIIETCHIUI
KM1 Iloaroros |I1K-4-31;I1K-4-
ka k mpakrnaeckuM | Y1;11K-4-V2;ITK-4- | OmmcaTs MeTO UCCIEIOBAHUS MaTepHAIOB
3aHATHAM V3;11K-4-B1;I1K-4- | IIpocBeunBaroias 3J1eKTPOHHAST MUKPOCKOIIHS:

B2;I1K-4-B3

- OCHOBHBIE Xapakrepuctiku I[19M;

-TIpaBuia paboTEI HA MUKPOCKOIIE;

- O6pasus! ans uccienosanus B [1OM;

- OCHOBHBIE PEKUMBI paboThl [IOM;

- OCHOBHBIC 3a][a4H, peNTaeMble IIPOCBEUNBAIOIICH IIEKTPOHHOM
MUKPOCKOIIUEH.

PactpoBast aneKTpoHHast MUKPOCKOITHSI:

- OCHOBHBIE XapakrepucTiku POM;

- 00pa3ipl 1S uccienoBanus B POM;

- OCHOBHBIE PEKUMBI paboTsl POM;

- OCHOBHBIE 3a]1a4H, pelaeMble pacTpOBOil AIEKTPOHHOMN
MUKPOCKOIIUEH;

- MUKPO PEHTI€HOCTIEKTPaIbHBIN aHATH3.

MécchayspoBcKast CHEKTPOCKOIIHS:

-3 dexr Meccbayapa u sijepHas raMMa-pe30HaHCHAs CIICKTPOCKOTIHS,
-TEXHHUKa 0€30MaCHOCTH TIPU paboTe Ha CIIEKTPOMETPE;
-0CHOBHbIE Xapakrepuctuku SAI'P;

-00pas3ibl Ay UCCIICIOBAHNUS;

-OCHOBHBIE 33]]a4i, KOTOPHIE MOKHO PEIINTH C nmomoisio metoga AI'PC
PentrenoBckas audpaxromeTpust:

- OCHOBHBIE XapaKTePUCTHKHU, TPUOOPHI, IPUCTABKH;

- IpaBUJIa PaOOTHI, TEXHUKA 0E30MTaCHOCTH;

- 00pasIfBl ¥ CIIOCOOBI X MTPUTOTOBIICHHS, B 3aBUCHMOCTH OT
WCCIIeIOBAaHNUS, 3a/1a4H;

- CXEMbl ChbEMKH;

- 3a]1a4M, pelnraeMble C TOMOIIBI0 PEHTTeHOBCKOH Mudpakiny;
PentrenoBcast cieKTpOCKOIIHs:

- CyTh M BO3MOKHOCTU METO/1a;

- 00pa3spl;

-3a71a4M.




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

IIpoBepsiemblie
Kon Ha3panne
WHIUKaTOPBI Conepsxanue pabOTHI
paboTbl paboTsl .
KOMITETEHITHA
P1 NuauBuayansHOE [1K-4-31;I1K-4- Mo 100paTh 1 000CHOBATH METOIbI HCCIICIOBAHKS MATEPHAIOB JIJIst
3a/laHue: V1;I1K-4-Y2;ITK-4- | BEIIOTHEHHS CBOSH HAYYHO- HCCIIEOBATENBCKOM paboThl. [IpHroToBUTH
V3;I1K-4-B1;IIK-4- | o6pasusl. [IpoBectn uccnenosanue. ONEHNTH YyBCTBUTEIEHOCTD
B2;11K-4-B3 Ka)KJI0TO METOAA, ¥ MOTPEIIHOCTh U3MepeHuil. CpaBHUTH pe3yNIbTaThI,
MOJIy4Y€HHbIE PA3HBIMU METOJIAMH.
P2 PentrenoBckas [TK-4-31;11K-4- - OCHOBHBIE XapaKTePUCTUKH, PUOOPHI, IPUCTABKH;
neppaKTOMETpPHSI. VI;IIK-4-Y2;[IK-4- |- mpaBuita paboThl, TEXHUKA O€30MaCHOCTH;
Pentrenocnexrpans | Y3;11K-4-B1;I1K-4- |- o6pa3iupl 1 ciocoObl MX MPUTOTOBIEHHUS, B 3aBUCUMOCTH OT
HBIH aHamms. /Ilp/ B2;11K-4-B3 UCCIIeI0OBaHuUS, 3a/1a4H;
- CXEMBI ChEMKU;
- 33724, pelraeMble C OMOIIBI0 PEHTTCHOBCKOH qudpakuy;
P3 IIpocsBeunBaromas I1K-4-31;11K-4- - OCHOBHBIE XapakTepucTuku [19M;
DIIeKTpOHHAS V1;I1K-4-Y2;11K-4- |- npaBuia paboThl, TEXHHKA O€30MaCHOCTH;
Muxpockonus. V3;I1K-4-B1;IIK-4- |- 0Opa3msl 1 crioco0bI HX IPUTOTOBIICHHNS, B 3aBHCHMOCTH OT
[Ipo6onoaroroBka. B2;I1K-4-B3 HUCCJIeIOBAHMS, 3a]1a4H;
OCHOBHBIE PEXUMBI - 3a/1a4H, peraeMele ¢ momoisio [19M;
pabotsr. /TIp/
P4 PacToBas I1K-4-31;I1K-4- - OCHOBHBIE XapakrepucTuku POM, mpucraBku;
(Cxanmpyromias) V1;I1IK-4-Y2;I1K-4- |- mpaBuna paboThI, TEXHUKa OE30IIaCHOCTH;
DNeKTpoHHAs V3;IIK-4-B1;I1K-4- |- 0Opa3ubl ¥ cocoOBl MX MPUTOTOBICHHUS, B 3aBUCUMOCTH OT
Mukpockornusi. B2;I1K-4-B3 HCCIIeIOBaHNs, 3a1a4H;
OO6pa3isl st - 33J1a4H, pelaemMsie ¢ nomouso POM;
HCCIEIOBAHNUSI.
Pexxumbl
pa6otel. /TIp/
P5 MeccbayapoBckast [1K-4-31;I1K-4- - OCHOBHBIE XapaKTEPUCTUKH;
CIIEKTPOCKOIIHSI. VI;IIK-4-Y2;[IK-4- |- mpaBuia paboThl, TEXHUKA O€30MaCHOCTH;
OO6passl ams V3;IIK-4-B1;I1IK-4- |- 0Opa3upl ¥ cocoObl MX MPUTOTOBICHHUS, B 3aBUCUMOCTH OT
nccnenoBanus. /Ilp/ | B2;I1K-4-B3 WCCIIEIOBAHMS, 33]1a4H;
- CXEMBI ChEMKU;
- 3a/1a4H;

5.3. OlIeHO‘lHl)Ie MaTepuaJibl, HCIOJb3yeMbI€ VISl IK3aMEHa (onncalme 6I/IJ'IETOB, TECTOB U T.l'l.)

OK3aMeH He MpeyCMOTPEH

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

OO0yuaromuiicst JOKEH BHIMOJIHUTG WHAWBUAYAJIbHOE 3aJJaHHE U BCE MPAKTHUECKUE paboThl, yka3aHHbIE B TaHHOM pasJene.
OlleHKa "3aueT" CTyIEHT BBIIIOJHUI BCE IPAKTHUECKUe paboThl, MHAMBUAYAIbHOE 3aJJaHNe HE HHXKE OLIEHKU "yJOBJIETBOPUTENBLHO";
olleHKa "He3adeT" CTYICHT HE CIPABHJICS C BHIMOJHEHUEM KaJICHIAPHOTO TIaHA, BHITIOJIHII HE BCE TPAKTUIECKHE paOOTHI,
UH/IMBUYaJIbHOE 3aJJaHUE BBIIIOIHUI HA OLICHKY "HEYJOBIETBOPUTEIBLHO";

olleHKa "HesBKa" CTYICHT HE SIBUJICS Ha 3aHITUS B CEMECTpe.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnunoreka WsnarenscTBO, rof
JI1.1 | XKnanos I. C., JudpakimOHHbIA 1 bubimorexa MUCuC M.: Hayka, 1980
Wnromun A. C., PE30HAHCHBIN CTPYKTYPHBII
Huxutuna C. B., aHanu3:PeHTreHo-,31eKIpoHo
Knanos I'. C. -, HEUTPOHO-
MeccOayIporpadus u
Mecchay3poBcKast
creKkTpockonus: Yueo.
nocoOue i By30B

6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

W3narenbcTBO, rox




ABTOpBI, COCTaBUTEIH 3arnasue Bubanoreka W3naTenbcTBO, roj
JI2.1 | YmaHcxmii . C., Kpucramnorpadus, Bbubmorexka MUCuC M.: Metammyprus, 1982
Ckakos 10O. A., peHTreHorpadus u
HBanoB A. H., 3IEKTPOHHAST MUKPOCKOIIUS:
Pacropryes JI. H. Y4eOHHK 17151 BY30B
JI2.2 | bpangon /., Kanunan MukxkpocTtpykrypa Matepuanos. | bubnuoreka MUCuC M.: Texuocdepa, 2004
V., baxenos C. JI., MeTonpl ucclienoBaHus
Eroposa C. B. KOHTPOJISL: yaeb. mocooue Iist
ctyn. Hamp. Tlpuknaansie
MaTeMaTHKa U Gpu3uka': mep. ¢
aHTTI.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorexa W3narenscTBO, TOI
JI3.1 [Topenuk C. C., Pentrenorpaduueckuit u OnexrpoHHas 6uOIMOTEKA M.: U3n-8o MUCucC, 2002
Ckakos 0. A., 3JIEKTPOHHO-ONTHYECKHA
Pacropryes JI. H. aHanm3: yae0. mocodue s
BY30B
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
91 |International Centre for Diffraction Data http://www.icdd.com/
3 Inorganic Crystal Structure Database: https://p1.misis.ru:5019/RPD/Index/1685435/%20http://www.fiz-
karlsruhe.de/icsd.html
13 | Hayunas snekrponnas oudnunorexa eLIBRARY http://elibrary.ru/
PECYPCHI U3JATEJIBCTBA Springer http://nano.nature.com/
D4 | Nano -pecypc COAEp)HT HHPOPMALIUIO O
HaHOMaTepHaJlaX ¥ HAHOYCTPOHCTBAX
75 |International Union of CRYSTALLOGRAPHY: http://www.iucr.org/resources/data
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
.1 |MS Teams
I1.2 [LMS Canvas
I1.3 |Microsoft Office
1.4 |ESETNOD32 Antivirus
I1.5 | Win Pro 10 32-bit/64-bit
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
N.1 | http://nano.nature.com/
n.2 |http://www.icdd.com/
.3 |http://www.iucr.org/resources/data
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHariexnne
b-413 VY4eOHBI KOMIUIEKC IO CTPYKTYPHOH | IPOEKTOp;, MYyJbTUMENUIHAS JOCKa, MapkepHas JOCKa,
OUAaTHOCTHKE W MaTepHajoOBeIYEeCKOU | JOKYMEHT-KaMepa; KOMITBIOTEP MIPEeTnoIaBaTes;
9KCIEPTU3C HEOPraHUYECKUX MAaTepHajioB | KOMIBIOTEPHBIH KIacc Ha 14 KOMIIBIOTEPOB, MakKeT

METOJJaMH PEHTICHOBCKOH IU(PPaKINH |
JIEKTPOHHON MUKPOCKOIIUU:

THIEeH3NOHHBIX TporpamMMm MS Office, xomrurexr ydeOHOI
Mebenu

YnraneHsrit 3a1 Ne3 (B)

KOMIUIEKT —y4eOHo# Mebemn Ha 20 paboumx MecT,
KOMIIBIOTEpPBl € MNOAKIIOYEHHEeM K cetd «MHTepHeT» U
JIOCTYIIOM B 3NEKTPOHHYIO HH(POPMALHOHHO-
00pa30oBaTENbHYIO CPENY YHUBEPCUTETA

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

ITpu m3ydeHnu Kypca "MeTonbl HCCIEA0BAaHNS MaTEpPHANIOBY OONBIIOE BHUMAHHE CIIELYeT yACIUTh CAaMOCTOSTEIbHOI padoTe ¢
y4eOHUKAaMH, CTIPABOYHOM INTEPATYpOl M TEKYIIMH ITyOIUKAIMSAMA B BEAYIINX POCCHHCKHAX U 3apYyOEKHBIX KypHAIaX MO
paccMaTpuBacMbIM TEMaM Kypca.
OOy4eHne POBOAUTCA B OJUH CEMECTDP U OPTaHU3YETCs] B COOTBETCTBUU C HACTOSIIIEN TPOTPaMMON.

Ilepen HauaIOM 3aHATHH CTYIEHTHI IOJIY4aIOT HAa TEKYIIUN CEMECTp KaJICHIapHbIH IUIaH IPOBEACHUSI IPAKTUUECKUX 3aHATUH,
BbLJIaUU M CAAYU WHAUBUAYaNbHBIX 3aHITUN.
JlIs1 yCIIeIHOro 0CBOCHUS U3Y4aeMOM JUCLUILINHBL 71 CTYAEHTOB OPraHU3yIOTCS KOHCYIbTallUH IIPeNojaBaTenci B
KOMIIBbIOTEPHOM KI1acce




