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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

®dopMupoBaHHE Yy CTYAEHTOB IIEJIOCTHOTO  MAaTepHAIOBEAYECKOTO
MHPOBO33PEHUS, oOmenpodeccuoHaTbHBIX " npodeccuOHATbHBIX
KOMIETEHIMM,  HEOOXOAMMBIX  JUIsl  pelleHus  3aJad  MH)XKEHEePHOU
NEATEIBbHOCTH B 00J1aCTH IPO(ECCUOHATHHON MOATOTOBKH.

1.2 3amayu n3ydyeHus JUCIHUTLTHHBI

- O3HaKOMHTBCS C COBPEMCHHBIM HAyYHO-TEXHHYCCKHM ypPOBHEM
Pa3BUTHS MaTepUATIOBEICHNUS;

- OBJaAeTh 3HAHWSIMH O COBPEMECHHBIX U  TEPCIIEKTUBHBIX
HaIpaBJICHUSAX B CO3J@aHWM MATEPHAIOB C BBICOKUMH WM YHUKATHBHBIMH
OKCINTyaTallHOHHBIMA XapaKTePUCTUKAMH, C TEXHOJOTHYCCKUMH PEIICHUSIMU
3G ()EKTUBHOTO yIpaBIEHUS CTPYKTYpOM M CBOWCTBAMHU METAIMYECKUX,
HEMETATUICCKUX ¥ HAHOMaTepUaJIOB.

- chopMuUpOBaTh CIOCOOHOCTH MOOWIW3AIUA TEOPETUUYECKUX 3HAHUU U
MPAKTUICCKUX YMEHHUI B PEIICHUHA MaTepUAIOBETYCCKUX 3a71ad;

- OBJANETh COBPEMEHHBIMH (U3MYECKUMU METOJaMH  KOHTPOJIS
Ka4yeCcTBa MaTepUATIOB M U3/ICITHI.

1.3 IlepedeHb IUTAHUPYEMBIX PE3YyJIbTAaTOB OOYYEHHS MO JUCIUILINHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yjbTaraMd OCBOEHUS
o0pa3oBaTeIbHOM IPOTPAMMBI

OIIK-4:1r0TOBHOCTBIO COYETATH TEOPHIO U MPAKTHKY ISl PellIeHUs HH/KeHEePHbIX
3ama4

Yposens 1 COBPEMEHHBIE MPOOIIEMBI MaTepUAIOBEICHUS; OCHOBHBIE TPEOOBAHUS K
MarepuanamM; OCHOBHBIE KJIACChl MATEPUATIOB U UX CBOMCTBA.

YPOBGHL 1 OCYUICCTBJIATDH BBI60p MarcpuaioB IJid pCIICHUA MHXXCHCPHBIX 3a1a4.

Yposens 1 HaBbIKaMH BbIOOpA MaTepUaIoB JUIsl PEIICHUS HHKEHEPHBIX 3a/1a4;
METOJIMKOH pallOHATLHOTO CIIOCO0a MOUCKA HAyYHO-TEXHUYECKON U
MaTeHTHOM JIUTEepaTyphl 10 MarepHaloOBEICHHIO.

IIK-2:cnoco0HOCTHIO Bl)lﬁl/[paTl) METOAbI HCCJICAOBAHMSA, INIAHUPOBATD U MIPOBOAUTDH
HCOﬁXOIlI/IMLIe IKCIICPUMEHTDbI, HHTCPIPETUPOBATD PE3yJbTaThbl U A€J1aTh BLIBOAbI

VYposens | OCHOBBI METOJIOB UCCIIEJIOBAHUS COCTaBA U CTPYKTYPbI MaT€pHAIOB.

VYposens | BbIOMPATh METOBI UCCIIEIOBAHMS MATEPUAIOB [UI PELIEHUS TUIIOBBIX
MH)XEHEPHBIX 3a/1au.

Yposens 1 HaBbIKaMU 00pabOTKU U MHTEPIIPETALUN PE3yJIbTaTOB UCCIICAOBAHUI

COCTaBa U CTPYKTYpPbl MaTepHUaIOB.

1.4 Mecto aucuMIUIMHBI (MOIYJs) B CTPYKType OOpa3oBareabHOU
MIPOTPaMMBI



JMuctuummHa «llepcnekTuBHbIE MaTepuaibl U METOJbI HMCCIIETOBAHUSY
OTHOCHTCS JUCIUTUIMHAM I10 BEIOOPY BapHaTUBHOM YacTH y4eOHOTO TUTaHa.

JIns u3yyeHusi TaHHOM NHUCIUIIMHBI HEOOXOJUMO OCBOUTH KYPCHI:

1. Xumus.

2. Ouznyeckas XUMHS.

3. IIpoexkTHast neSITEIbHOCTD.

JIist u3ydeHust TaHHOW JAMCLUIUIMHBI HEOOXOAUMO MPOUTH MPAKTUKU:

1. [IpakTuka 1O MOJYYEHUIO MEPBUYHBIX MPO(HECCUOHATBHBIX YMEHUMN
M HaBBIKOB, B TOM UYHCJIE IIEPBUYHBIX YMEHUHW W HABBIKOB HAy4yHO-
MCCIIEIOBATENIbCKON AEATEIIbHOCTH.

2. IlpakTuka MO MONYYEHUIO MPOPECCHOHATBHBIX YMEHHMM U OIbITA
npohecCuOHATbHON AESITENbHOCTH.

OcBoeHre JaHHOW JUCHHILIMHBI HEOOXOAMMO JUIS  BBINOJHEHUS
BBITTYCKHOM KBATH(UKATUOHHOU PaOOTHI.

1.5 Oco0EHHOCTH peaTn3aliy JUCIIUILINHEI
SI3BIK peanuzauuu AuCHUIUIMHBL Pycckuil.

Huctumninnaa (Monynb) peanusyercs 6e3 npumenenus 20 u JOT.



2. O0beM TUCHUILIMHBI (MOTYJIS1)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 6
(akam.gac)

Oomast Tpy10eMKOCTh

JMCHUTLUIMHDI 2(72) 2(72)

KonTakTHas pa6ora ¢

1,5(54) | 1,5(54)
npenoaaBaTejieM:

3aHATUS JEKIHOHHOIO TUIIA 0,5(18) | 0,5(18)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,5 (18) 0,5 (18)
HPaKTUKYMBI
J1abopaTropHbIe paboTHI 0,5(18) | 0,5(18)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHast padora

00yYAIOIIMXCS: 0,5 (18) 0,5 (18)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanus, 3anaun (PI'3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IIpoMe:kyTOUHASI aTTeCTAIUS
(3auér)




3 Conep:xanne TUCHUILINHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHaTus
CEeMHMHApPCKOTO THIIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nekuuonH | [Ipaktude | pabotel | TenpHas | DopMupyeMble
Ne n/mt (pa3znensl)
Oro THIIA CKHe 127070171 paboTa, | KOMIIETCHLUH
JICTIATUTHHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
| |Mepenexripisie 14 2 0 9 OINK-4 I1K-2
Marepuabl
o |Merome 4 16 18 9 OITK-4 ITK-2
UCCIICIOBAHUS
Bcero 18 18 18 18

3.2 3aHATUs NTEKIIUOHHOTO TUIIA

/o

Ne paznena
TUCIUILTAH
bl

HanMeHnoBanue 3aHsTHI

O0BeM B akaj.yacax

Bcero

B TOM 4YHCIIE, B
WHHOBAIMOHHOU

dhopme

B TOM YHCIIE, B
AIEKTPOHHOU

dbopme




Uctopus
MarepuagoBeICHUSI.
3apoxaeHue
MarepuaIoBEICHUS KaK
HayKH.

Kpynneiimue
JOCTHKEHHSI B TEOPUU U
IIPaKTHUKE
MaTepUATOBEICHHUS.
CoBpemeHHbIe TPOOIEMBI
MaTepUATOBEICHHUS.
VYKeCcTO4eHHE TEXHUKO-
SKOHOMUYECKHUX
TpeOOBaHUH K
Marepuanam u
IPaHUYEHHOCTh
CBIPBEBBIX PECYPCOB
3emnu. ['naBHas
napajurma
COBPEMEHHOTO
MaTepUATOBEICHUS - «OT
MUKPOCTPYKTYPBI
Marepuaia K ero
MaKpOCBOMCTBaM».

CybaroMHas CTpyKTypa.
Crtpoenue aroma. Teopust
bopa. KBanToBbIE uncia.
[Tpuniun [Maynu.
OcCHOBHBIE MOJIOKEHUS
ANEKTPOHHOU TEOPUU
TBEPJIOTO TEJA.

Knaccuduxarus
BelleCTB. Marepuaisl.
Knaccuduxarus
Marepuaos.
KoHcTpyKIIMOHHBIE U
(GYHKIMOHATbHBIE
Marepuaibl. COBpeMEHHbI
€ TpeOOoBaHMS K
Marepuasam.




Kpucrannuueckas
CTPYKTYypa.
Kpucrannuueckas
pemrerka. Tumsl
KPUCTALINYECKUX TEL.
Mertauisl. MoHHBIE 1
KOBAJIEHTHBIE KPUCTALIIBI.
MonexkynspHbie
KPUCTAILJIBI.
Hexkpucrammueckue
TBEpJbIE TENA.
MukpocTpyKrypa.
B3anmocBs3b
MHUKPOCTPYKTYPHI
SKCIUTY TALIHOHHBIX
XapaKTEePUCTHUK
MaTepHUaIoB.

Merammnaeckne
Marepuaibl. Metamisl 1
CIUIaBBI Kak OCHOBA
COBPEMEHHBIX
KOHCTPYKIIMOHHBIX
MaTepuaioB.

Kepamuueckue u
KOMITO3UI[HOHHBIE
MaTepUabl.
Kiaccuduxanmst
KEpaMUYECKUX U
KOMITO3UITMOHHBIX
MaTepUaoB.
[Ipumenenue
KepaMUYECKUX U
KOMITO3UITMOHHBIX
MaTepHuanoB.

[TomynpoBoiHUKH.
DOTOINEKTPOHUKA.
Hanomarepuaisl u
HAHOTEXHOJIOTUH.

Meroas! ucciaenoBaHus
COCTaBa MarepuajoB.
IIpoucxoxneHue
aTOMHBIX CIIEKTPOB.
PeHTreHOBCKHE CIIEKTPHI.
PentrenoBckumii
CIIEKTPaJIbHBINA aHAIN3.
ATOMHAasI CIEKTPOCKOTIHS.




MeToas! ucciIe10BaHUS
CTPYKTYpPbI Marepuasos.
9 2 PentrenodazoBbiii MeToI. 2 0 0
OneKTpOHHAas
MHKPOCKOTIHS.
Daoanx 1Q A N

3.3 3aHaTHs CEMMHAPCKOr0 THIIA

No O0beM B akaj.gacax
- B TOM 4HCJIC, B B TOM 4YHCIIC,
Ne | paznmena N .
HaunmMenoBanue 3aHsatuii MHHOBAIMOHHON B
/I | JUCILIUILI Bcero "
L dbopme AIIEKTPOHHOMN
dbopme
KBanToBas Teopus cTpoeHus
1 1 aroma. Teopus ) 0 0
bopa.llpoucxoxneHue
aTOMHBIX CIIEKTPOB.
PentrenorexHuka,
2 2 PEHTTeHOBCKHE TPYOKU U 2 0 0
armaparsl.
PentrenocnexTpaibHbIiI
3 2 pa 4 0 0
(bITyOpeCIeHTHBIN aHaATTN3.
KauecTBeHHEINH
4 2 PEHTI€HOBCKHIA (ha30BbIi 4 0 0
aHaIn3.
KomnuectBeHHOE
OTIpe/IeTICHUE COCPKAHUS
BEIIECTBA B PACTBOPE
5 2 B pacTBop 2 0 0
METOIOM aTOMHO-
abcopOIMOHHOM
CIICKTPOMETPHH.
PactpoBas smexTpoHHas
6 2 P p 2 0 0
MUKPOCKOTIHS.
WIATOMETPHUUECKUNA aHAIN3
7 2 |A p 2 0 0
METALIOB U CILIABOB.
Daoanc 1Q A Ay
3.4 JIabopaTopHbIE 3aHATHS
O0BeM B akaj.yacax
No
B TOM 4YHCIIE, B
No | pazmena . »® | B TOM YHCIIE,
HanmenoBanme 3aHATHI MHHOBAI[HOHHON B
/T | TACITUTLI Beero (bopme
HWHBI p IEKTPOHHON
dbopme
PentrenocrexkrpaibHbII
1 2 pa 6 0 0
(bITyOpEeCIIeHTHBIN aHATTN3.




KauecTBeHHBIH 1
KOJIUYECTBCHHBIN
PEHTICHOBCKUH (ha30BbIi
aHaJIn3.

KonunuectBeHHOE
ompeeiCHUuE COAeP KaHUs
BEILIECTBA B paCTBOpE

3 2 2 0 0
METOAOM aTOMHO-
a0copOLIMOHHOM
CIIEKTPOMETPHH.

NIJIIATOMCT! I/I"ICCKI/Iﬁ aHaJIn3

4 A p 2 0 0

MCTAIJIOB U CIIJIaBOB
Doncn 1Q N A

4  Ilepeyensn y4eOHO-MeTOAMYeCKOro ol0ecrieyeHU IS
CaAMOCTOSAITEILHOM PadoThI 00y4AOIIMXCH 110 JTUCHHUILTHHE (MOLYJIIO)

ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roj
JI1.1 | Iumanckuit A. TeopeTnyeckue OCHOBBI M TEXHOJIOTHH KpacHosipck:
O. MOJTYYEHUS TIEPCIIEKTUBHBIX MaTepUaIOB: UIIK CoY, 2009

busnyecKast XuMusi KepaMUIeCKUX 1
KOMITO3UITMOHHBIX MarepuaioB. CriekaHue:
y4e0. mocobue st CTYJICHTOB IO Harp.
noxar. 020100 "Xumus" u 150700
"®usnueckoe MarepuaioBeaeHue"

5 ®oHA OLEHOYHBIX CPeICTB /AJsl NPOBeIEHHUS MPOMEKYTOYHOMN
aTTecTauuu

O1ieHOYHBIE CpPEeJICTBA HAXOMSITCA B MPHJIOKEHUU K paboyuM
nporpamMmam JTUCIUIUINH.

6 IlepeyeHb OCHOBHOW M JONOJHHUTEJbHON Y4eOHOH JMTEpPaTypHI,
HEe00X0MMOi1 VIS OCBOCHHS AUCHUIIIMHBI (MOXYJIA)

6.1. OcHoBHas UTEpaTypa

ABTODBI, 3armaBue WznarenscTBO,
COCTaBUTENIU ros
JI1.1 | Ap3amacoB B. b., |MarepuanoBenenue: yueOHHUK AJs Mockaa:
UYepenaxuH A. A. |CTyZIEHTOB By30B Axanemust, 2013
JI1.2 |I'my6okoB FO. M., | AHanuTndeckas Xumust U PU3UKO- Mockaa:
I'omoBaueBa B. A., | xuMuueckue MeToab! aHanm3a: T. 1: Uz narensckuii
JBopkuH B. 1., Y4eOHHUK IS CTYZACHTOB BY30B [0 XUMHUKO- | LIEHTP
Nmenxko A. A. TEXHOJIOTHYECKUM CHELUATHLHOCTAM U "Axkagemusga",
HaIpaBJICHUSM : B 2-X T. 2010
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JI1.3 | Anos H. B., AHanuTndeckas XumMus U GU3UKO- Mocksa:
Bacunenko U. A., |xuMuueckue MeToab! ananusza: T. 2: Axanemus, 2010
I'onpTIITpax M. y4eOHUK Ul CTYACHTOB BY30B I10 XUMHKO-
A., Nmenko A. A. | TEXHOJIOTMYECKUM HaIpPaBICHUAM U
CHEUATBHOCTSAM : B 2-X T.

JI1.4 | KonmakoB A. I'., | OCHOBBI TEXHOJIOTHI U TPUMEHEHUE Mockaa:
bapunos C. M., HAaHOMAaTepHaIoOB: [MOHOTpadus | ®uzmaraut, 2012
AnpeimoB M. U.

6.2. JlonoJIHUTENBHAS JIUTEPATypa
ABTODBI, 3aryaBue WznarenscTBO,
COCTaBUTEIU roJt

JI2.1 | Ymanckuit . C., | Kpucramnorpadus, pearrenorpadus u Mockaa:

Ckakos 1O. A., AJIEKTPOHHAS MUKPOCKOIUS: YUEOHUK AJIs Meramnyprus,
Hsanos A. H., BY30B M0 CHEIUATHHOCTSM "Du3uka 1982

Pacropryes JI. H. |metamuioB" u "Meraninosenenue,
000pyIOBaHHE ¥ TEXHOJIOTHS TEPMHUECKON
00paboTku MeTaLIOB"

JI2.2 | JIuBmmn b. T, dusnueckue CBOMCTBA METAIIJIOB U Mockaa:
Kpanommun B. C., |cmmaBoB: y4eOHUK I METALTYPTHIECKUX Meranyprus,
Jluneuxwit 4. JI., | cnenuanbHOCTEHN By30B 1980
JIuBmin b. T'.

JI2.3 | Eropos-Tucmenko | Kpucramiorpadust u KpucTamsioXuMus: Mocksa: K1V,
10. K. yueOHUK Ui By30B 1o cren. "['eonorus" 2010

JI2.4 |BacunweB B. I1., | Ananutudeckas xumusi. COOpHUK Mocksa: [Ipoda,
Kouepruna JI. A., |BompocoB, ynpaKHEHHUI U 3a1a4: yueOHOe 2003
OpnoBa T. 1., nocoOue JUIst By30B 10 HallPaBJIEHUSAM
Bacumnses B. I1. MOJITOTOBKY JTUTUIOMHUPOBAHHBIX

CHEUATNCTOB XUMHUKO-TEXHOJIOTHYECKOTO
npoduis
6.3. Meroandeckue pazpaboTKu
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBUTEIN roj

JI3.1 | Iumanckuii A. Teopernueckrie OCHOBBI M TEXHOJIOTHH Kpacnostpck:

O. MOJIyYEHUS NIEPCIIEKTUBHBIX MaTepUaIIOB: HIIK CDVY, 2009

buznyecKasi XUMUsT KEPAMUIESCKUX U
KOMIO3UIIMOHHBIX MareprainoB. CriekaHue:
y4ue0. mocobue ISt CTYJSHTOB IO HAarp.
noxar. 020100 "Xumus" u 150700
"®dusnueckoe MarepraioBeeHue"

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJIECKOMMYHUKANUOHHOMN
cetu «MHTEpHET», HEOOXOAUMBIX VISl OCBOCHUS JUCHUILINHBI (MOIYJIs1)

31 |Hayunas 6ubnuorexka COY http://bik.sfu-kras.ru

D2 | Hayunas anekTpoHHas OMOInOTEKa http://elibrary.ru/

33 | ba3bl KPUCTAUIOCTPYKTYPHBIX JAHHBIX http://www.crystallography.net/search.h
seuectB ICSD win COD tml
(Crystallography Open Database

11




8 Meroanueckue YykKa3aHusi AJdsi OOy4YAIOIIUXCH MO OCBOEHUIO
AUCHMILIMHBI (MOYJIs1)

CamocrosTenpHas paboTa CTYJIEHTOB IO AMCIHUIUIMHE OPTaHU3yeTCs B
COOTBETCTBHH C HCIIOJNB3YyEMbIMU B yueOHOM mporecce (hopMamMu y4eOHbBIX
3aHSATUN U IPOBOJUTCS B CBOOOIHOE OT yUeOHOM Harpy3Ku BpeMmsl.

OcBoenue IIPEAYCMOTPEHHOTO MIPOrpaMMoi o0beMa
CaMOCTOSITEIbHOM ~ pabOThl  OCYIIECTBISIETCSI B~ COOTBETCTBHH €
METOJIMYECKUMHU YKa3aHUSIMU IO BBITIOJHEHUIO CaMOCTOSITENIBHOM PabOTHI,
pa3paboTaHHBIMU MO JaHHOMY Kypcy. CamocTosiTenbHas pabdoTa CTYyAEHTOB
HallpaBJICHA Ha 3aKpEIUICHWE W pPA3BUTHE 3HAHWM, YMEHHMH W HAaBBIKOB,
MTOJIYYEHHBIX B MPOLIECCE ay IMTOPHBIX 3aHATHM.

3agaHus Ha BBINOJHEHHUE CAMOCTOSITENIbHOM pabOThl CTyJEHTaMH
BBIJJAIOTCSA NPENOAABATENSIMH, BEAYIIMMM 3aHATUA 1O KOKIOMY H3 BUIOB
nesATebHOCTH. [lpu BBIMOTHEHWH CaMOCTOATENBHONH pPabOThI  CTYIEHTHI
IIOJIB3YIOTCS AIEKTPOHHBIMU pecypcamu, y4e0HO-METOINYECKUMU
(pyKOBOACTBa IO BBIIIOJHEHUIO TMPAKTUYECKUX 3aHATUH) M CIPaBOYHBIMU
Marepuagamu, YKa3aHHbIMU B [IEPEYHE JOTOJHUTEIBHOM JINTEPATYPHI.

CamocrosTensHas paboTa CTYyACHTOB IO KypCy BKIIIOUACT CIIEIYIOLINE
MEpONPUATHSA:

1. Pabota Ham MarepuanoM, MOJTYYEHHBIM B MPOIECCE OCBOCHUS Kypca
(TEOpETUYECKUM MaTepHaIOM, H3y4aeMbIM Ha ayJAUTOPHBIX 3aHATHSAX) U
MAaTepUaIoOM, BBIHECEHHBIM Ha CAMOCTOSITEIbHOE U3YUYEHHE;

2. IloaroroBka K CEMHHAPCKUM 3aHSTHUSIM;

3. Hanmucanue pedepara (o6vem 6-10 ctp.);

4. IloaroToBKa K UTOTOBOMY KOHTPOJIIO 3HAHUIA.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJOTHI, MCMOJIb3yeMbIX MPH
OCYIIECTBJICHMH 00pPa30BaTeJbHOI0 MpoLecca Mmo JUCHUILUIAHE (MOTYJII0)
(mpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUCHHUSI

9.1.1 | Onepanmonnas cuctema Microsoft Windows

9.1.2 | OducHsrii maker Microsoft Office

9.1.3 | [Iporpamma pocmoTpa pdf-daitnoB Adobe Reader

9.1.4 | CnemmmanusupoBanHoe [IO jans  aHamuTHYECKOTO  00OpYyAOBaHUS  JIAOOPATOpHH
PMUuA COY

9.1.5| Sym&SG — aHuManMoHHOE MPEICTABIEHUE MTPOCTPAHCTBEHHBIX IPYII CUMMETPUU

9.1.6 | Buzyanu3zarop KpucTauIMYECKUX CTPYKTYp Mercury

9.1.7 | UadopmMallnOHHO-TIOUCKOBasT ~ CHUCTeMa  KA4eCTBEHHOTO HM  KOJHUYECTBEHHOTO
pentrenodazosoro anamsza "UIIC POA"

9.1.8 | KommbrotepHslii TpeHaxkep s pereHus 3anad POA na 6aze UTIC POA
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9.2 IlepeyeHb HEOOXOIUMBIX MH(DPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1

Hayunas 6ubinorexa COY

922

Hayunas snexktponnas 6ubimoreka elibrary.ru

923

bazbl kpucramnocTpykTypHbIX JaHHbIX BeniecTs ICSD nnu COD

10 MarepuajbHO-TeXHHUYeCKass  0a3a, HeoOxoaumasi ISl

OCYIIE€CTBJICHUNA Oﬁpa3OBaTe.HI)HOFO nmpoiuecca 1mo JMCuMILInHE (MOHy.IIlO)

Kowmmerorep / HOyTOyk mnpenojaBarens ¢ mnpeaycraHoBieHHbIM [IO cormacHo
IIEPEYHIO

[lonknroueHue K UHTEPHETY

MynbTUMEIUNHHBINA TPOEKTOP C IKPAHOM

WuTepakTuBHasd A0CKa / MapKepHas A0CKa

Pentrenosckuit nudpaxtpomerp XRD-7000 Shimadzu

PentrenoduryopecieHTHBII ~ BOJTHOAWCIEPCUOHHBIA  CKAaHUPYIOIIUH  CIIEKTPOMET]
Shimadzu XRF-1800

AToMHO-a0copOImonHbIH criekTpomerp SOLAAR M
CunxpoHHblii TepMudecknil ananuzarop STA 449 C
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