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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

HccrnenoBanne JaHHOTO BEINECTBA, Marepuaia WIA H3JEIHS MOXET OBITh
OCYIIECTBICHO  pa3IU4YHBIMH  MeTonamu.  [IpocTble  KadecTBEHHbIE WU
KOJIMYECTBEHHBIE METOJbl B HACTOSIIEE BPEMS YCTapeBalOT, IMOCKOJIBKY IaeKO HE
BCET/Ia MO3BOJIAIOT OOBSICHUTH TOBEJCHHE BEIIECTB B MPOWU3BOJACTBEHHOM IPOIIECCE,
BBISIBUTh TPUYUHBI TOSBICHUS HEKAYECTBEHHOW MPOIYKIIMM Ha MPOU3BOJICTBE U
pa3paboTarh TMPETIOKEHUS] MO0 WX MPEenyNpekICHUI0 W yCTpaHEHHIO. B cBsi3u ¢
9THM Bc€ OOJIbIIIE WCIIOJB3YIOTCS METOJbI, B KOTOPBIX HCCIIEAyeMas CHUCTEMa,
HAXOJMIIAsICS B ONPEACICHHOM  arperarHoM  COCTOSHUHM,  30HIHPYETCS
ANEKTPOMArHUTHBIMUA H3TYYEHUSIMU PA3TMYHON YacTOTHl WM MyYKAMH YCKOPEHHBIX
DIIEMEHTAPHBIX ~ YacTUI, a uWHPOpMaus  W3BIEKACTCI W3  CICKTPAIHHBIX
XapaKTEPUCTUK H3ITyUEHUS, TPOIIEANIEr0 Yepe3 BEIIECTBO WM OTPAKCHHOTO WM.
Kommuiekc TakuMx METOJOB TOJMY4YWJ Ha3BaHUE (U3UKO-XUMHUYECKHX METOOB
AQHAIN3a BEIIECTB, MATEPUAIOB U U3/ICIIHMN.

N3ydenne (GU3NKO-XUMUYECKHX METOJOB aHAIW3a C TMPHUBJICYCHHEM 3HAHUM
U3 COOTBETCTBYIOIIUX PA3JACIOB (U3UKUA, XUMHH, MaTeMaTHUECKOW CTaTUCTHKH
CHOCOOCTBYET  yCTAHOBJICHHMIO  NPEIMETHBIX  CBSA3€W,  Pa3BUBAaCT  HAaBBIKH
CaMOCTOSITENTFHOW  PabOTBl  CTYACHTOB, TIO3BOJISIET TOCTPOHUTH pabOTy TaKUM
o0pa3oM, 4TOOBI Y4eOHBIC 3aauu TepepacTalid B KYpPCOBBIC W JUIUIOMHBIC paOOTEHI.
JlaHHas ~ OUCUMIUIMHA  JIOJDKHA ~ BOOPYXKUTH  OakalaBpoB  PasHOOOpa3HBIMU
METOJUKAMH HKCIEPUMEHTa, NPUOOPECTH OMBIT SKCIEPUMEHTATFHOW pabdOThl U
peann30Barh TECOPETHUSCKUE 3HAHUS HA TIPAKTHKE.

[les1bt0 OCBOGHUS JUCIUIUIMHBI SIBIISICTCSI OBJIQJICHUE COBPEMEHHBIMU (DU3HUKO
-XUMHUYECKMMH METOJaMHM aHaIW3a BEIIECTB W MaTepHaIoB  pazHOOOpasHOI
TIPUPOJIHI, TaKHUMH KaK TUQPaKITUOHHBIE, CTHIEKTpaTbHBIC,
AJIEKTPOHHOMHKPOCKOTTHYECKUE, TEPMHUECKHUE.

1.2 3apauyu u3y4yeHUs JUCHUTIMHBI

3agayaMy M3y4Y€HUs JUCLUIUIMHBI SIBISIIOTCS:

- U3yY€HHE OCHOBHBIX MPHUHIUIIOB U METOJOB (PU3MKO-XUMUYECKOTO aHaIU3a
BELIECTB, MAaTEPUAIOB U U3JIEIIN;

- npuoOpeTeHue 3HAHUW MO0 HCIOJIb30BAaHUI0 TEXHUYECKUX CPEACTB s
M3MEPEHUS CBOMCTB U KOHTPOJISI KAYECTBA BEIIECTB, MAaTEPUAIOB U U3JIEIINN U3 HUX;

- MOJY4Y€HUE KOMIUIEKCA 3HAaHUM M HABBIKOB MCIIOJIb30BAaHMSI COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, rI100aTbHBIX
WHPOPMALIMOHHBIX  PECYpPCOB B HAy4YHO-HCCIENOBAaTE€IbCKOW W PacyeTHO-
AHATUTUYECKOM AESATEIBbHOCTH.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCLUMnuHe
OOCTWKEHNS KOMMETEHLN

OIIK-7: roTOBHOCTBHI0 BLIOUPATH CPEACTBA U3MEPEHHUd B COOTBETCTBUM € TPeOyemMou
TOYHOCTBIO ¥ YCJIOBHUSIMHU IKCILIYyaTALMHU

OIIK-7: TOTOBHOCTBIO BbIOUpATh |3HAaTh CpeACTBA U3MEPEHUH, KOHTPOJIS KayecTBa
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CpencTBa UBMEPEHUN B
COOTBETCTBHH € TpeOyemoit
TOYHOCTBIO U YCIIOBUSIMU
9KCILTyaTaluu

MarepuajioB 1 TEXHUYSCKOW JUAarHOCTUKHU
TCXHOJIOTMYCCKHUX MTPOUECCOB IIPON3BOJACTBA.

VYMmeTb BbIOUparh NpuOOpsI, TaTYMKH U 000pYJOBaHHE
JUISL IPOBEJIEHUS SKCIIEPUMEHTOB B COOTBETCTBUU C
TpeOyeMoii TOUHOCTBIO U YCIOBUSMH KCILTyaTalllu.
Brnaners HaBbIKaMM NMPOBEIEHUS IKCIIEPUMEHTOB U
perucTpanu ux pe3yabTaroB.

IIK-2: cnioco0HOCTHI0 BHIOMPATH METOAbI HCCAEA0BAHUS, IVIAHUPOBATH M MPOBOAUTH
HeO00X0UMbIe IKCTIEPUMEHTbI, HHTEPNPETUPOBATH Pe3yJIbTATHI U [1€J1aTh BHIBOAbI

[IK-2: cnocoOHOCTBIO BBIOMpATh
METO/IbI MICCIIEJOBAHUS,
IUTAaHUPOBATh U MPOBOJIUTH
HEOOXOAMMBIE SKCIICPUMEHTHI,
UHTEPIPETHPOBATH PE3YIIHTATHI
¥ JIeTIaTh BBIBOJIBI

3Harb COBPCMCHHBIC MCTOJAbI UCCJIICIOBAHN,
MPUMEHSIEMbIE B MHKEHEPHON U UCCIIEI0BATEIbCKOM
MPaKTHUKE.

YMeTh NpoBOIUTH GUBNKO-XUMUYECKUE UCCIIEIOBAHUS
MPOLIECCOB U MATEPHUATIOB, BKJIKOYas CTaHJAAPTHBIC U
cepTu(UKaAIMOHHbBIE UCTIBITAHUS.

Brnanets HaBbIKaMH UCIIOJIB30BaHHSI COBPEMEHHBIX
MOJIXOJIOB U (PU3UKO-XUMUUECKUX METOJIOB K
KCCIIEOBAHUIO METANTYPTUYECKUX IIPOLIECCOB.

1.4 Oco0eHHOCTH peau3alMu U CIUTLTHHBI

SI3pIk peanmu3auuu JUCHUILIMHBL: Pycckuu.

Jucuurnuinnaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTtHas padora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC icl%[e]e; 3UOC
1. BBenenue
1. Ilpeamer u 3agauu qucUUIUIMHBL. OCHOBHBIE METOIbI
(U3UKO-XUMHUYECKOTO UCCIICIOBAHUS BEIIECTBA,
MarepuaioB u uzaenuid. CoBpeMeHHas mpubopHas u )
Hay4yHO-MeToanyeckas 6aza. OCHOBBI METO/I0JIOTHH BbIOOpa
CPEJICTB U3MEPEHUH B COOTBETCTBHH C TPEeOyeMOit
TOYHOCTBIO M YCJIOBUSIMU SKCILTyaTaliu.
2. 7

2. ludpakuoHHbIe METO/IbI AHAJIU3A




1. TeopeTnueckre OCHOBBI PEHTTEHOBCKOTO (ha30BOTO
aHanu3a. [Ipupoaa peHTreHOBCKOTO U3JIy4EHUS.
PenTtrenoBckue cnekTpel. PEeHTTeHOTEXHUKA:
PEHTTeHOBCKHUE TPYOKH U armaparsl. OCHOBHBIE CBOICTBa
PEHTTEHOBCKUX Jy4eil 1 00J1acTH UX MPUMEHEHHUS.
BousiHOBBIE CBOMCTBA PEHTIEHOBCKUX JIYYEH: OTPAKECHHUE,
nudpaxius, natepdeperiusi. @opmyna Bynsha-bparra u
ee puznueckuii cmpica. CremMKa AU(pakTOrpamMm u Ux
pacmmdpoBka. PeHTrenoaudpakimoHHbI METO] aHATHA3a
MarepuaioB. MeTo/bl IOJy4YeHUsI PEHTTE€HOIpaMM OT MOHO-
Y TOJIUKpHUCTALIOB. CxeMa nmojaydeHus TudpakiinoHHON
KapTHHBI OT MOJIMKPUCTAILIA U CLIOCOOBI €€ perucTpalum.
PentrenoBckas nudpakromerpusi. Cxema CbeMKH 110
Bparry-bpenrano. PentreHoBCkmil udpakTpomMeTp C
noymKanmuusipHoi ontuko XRD7000 Shimadzu.
KauecTBeHHbIH (ha30BbIi aHATU3 BEILIECTBA CIOKHOTO
COCTaBa C MCIOJIb30BaHUEM 0a3bl JAHHBIX AUPPAKIIMOHHBIX
CTaHJAapTOB B BUJE MEKAyHapoaHo# kapToreku JCPDS
(ASTM). ABToMaruzaiusi METOa PEHTTeHO(Ha30BOr0
aHaJIN3a C MOMOIIbIO TPOrPaMMHOT0 0OecreueHus
MH(GOPMAIIMOHHO-TTOMCKOBON CUCTEMBI (ha30BO
unentTudukanun. KonndyectBeHHbIN (azoBbIi aHATH3.
Hcnonp3oBanue JUPPaKIMOHHBIX METO/I0B aHATN3a JIJIs
MCCIJIEIOBAHUS METATYPIrHUECKUX MPOLIECCOB U PEIICHUS
WH)KCHEPHBIX 3a7a4.

2. KagecTBeHHBIN U KOJIMYSCTBCHHBIM aHAIHN3.
JudpakuroHHbIE METO/IbI aHATH3a BEILIECTBA.
PenTtrenoBckue audpakTOMETpHI.

[IpuMeHeHre METO0B PEHTTEHOCTPYKTYPHOIO aHAIU3a IS
KOHTPOJIS Ka4eCTBA METAIOB.

3.




3. PeHTIreHOBCKHI CIIEKTPAJIbHbIN AaHAJIN3

1. PentreHoBckue criekTpbl. Bropuunoe (¢yopecieHTHOE)
PEHTTEHOBCKOE U3JIly4yeHHEe. PEHTITeHOCTIEKTPAIbHBIN
aHau3. PEeHTreHOBCKMIT BOJIHOBOM (hiTyOpecCIICHTHBIN
cnekrpomerp XRF1800 Shimadzu. Cxema u xox myueit B
criekTpomeTrpe. KauyecTBeHHBIN U KOJTMYECTBEHHBIN
PEHTTEHOBCKHI (DITyOpECIICHTHBIN aHATH3.

2. IlpuHnun onpeaeneHuss XUMUYECKOTO COCTaBa BEIIECTRA.
MeToapl TOATOTOBKH MPOOBI JISl aHATUTUYECKOTO
KOHTPOJISL.

CHeKTpOCKOTMYECKUE METO Bl aHATH3A.

MeTo1 peHTT€HOBCKOTO ()IyOPECIICHTHOTO aHATN3a.
KauecTBeHHBIN U KOJMYECTBEHHBI PEHTIEHOBCKUI
(TyopecieHTHBIN aHAIN3.

3.

4. CleKTPOCKONMHYeCKHEe MeTO/bI

1. ATOMHBIE CIIEKTPBI. ATOMHAs CLIEKTPOMETPHS.
TeopeTnueckne 0OCHOBBI SMUCCUOHHOM CIEKTPOCKOIIUH.
ATOMHO-3MHUCCHOHHBIN aHATN3. ATOMHO-a0COPOITMOHHAS
cnekTpometpus. 3akoH byrepa-JlamGepra-bepa. ATomMHO-
abcopO1roHHBIE criekTpodoTomMeTphl. KauecTBeHHBIH 1
KOJIMYECTBEHHBIN aHan3. CTannapTHbIE pacTBOpbl. MeTox
rpaxyrpoBoyHOro rpapuxa. CrieKTpoCcKOIn4ecKoe
OIIpEAEIIEHNE MUKPOIIEMEHTOB C UCIIOJIB30BAHMEM aTOMHO-
sMHUCCHOHHBIX criekTpoMeTpoB ICAP-6500 DUO, Optima-
5300 DV, aromHO-aGcOpOIMOHHBIX clieKTpoMeTpoB Sollar
M6. [IpakTueckoe NpUMEHEHHEIO




2. ATOMHBIE CIIEKTPbl. ATOMHAasI CHEKTPOMETPHSI.
Teopernueckrie OCHOBbI SMHUCCUOHHON CIIEKTPOCKOIIHUU.
ATOMHO-3MHUCCUOHHBIN aHATU3.
ATOMHO-a0COpPOIIMOHHAS CIIEKTPOMETPHSI.

3akon byrepa-JlamGepra-bepa.
ATOMHO-a0COpPOIIMOHHBIEC CIIEKTPO(POTOMETPHI.
CraHapTHbIE pacTBOPHI.

MeTton rpagyupoBOYHOTO TpaduKa.

3.

5. Tepmuuyeckue MeTOAbI AaHAJIM3A

1. Tepmorpagpuyeckuii aHaau3 BEIIECTBA.

dusnveckne 0OCHOBBI TEPMOTpadhUUECKOTO aHATH3A.
[Ipuniun ycrpoiictTBa U paboTsl AepuBarorpada.
HuddepeHnmanbHbIi TEPMUYECKUA U
nepuBarorpapuyecKuii METO Bl aHATH3a U UX
XapakTepucTHKU. OCHOBHBIE MOJIOKEHUS TEPMUUECKOTO
aHanmu3a. [[pumeHeHne MeTo10B JUIs aHaTu3a (a30BbIX U
XMMHUYECKHUX TPEBpaIIeHN B METAIaX U cIutaBax. HaBbIku
pactmpoBKH JIepUBATOTPAMM.

2. TepMorpaBUMeTpHsL.
JuddepeHnmanbHO-TEpMIUECKHI METO]] aHATU3A.

3.

6. DJ1eKTpOHHAsI MUKPOCKOINSI




1. Mcnionb30BaHUE 3JIEKTPOHOB B AJIEKTPOHHO-ONTUYECKUX
cucTeMax. DJIEKTPOCTATUUECKHUE U 3JIEKTPOMAarHUTHbIE
JUH3BL. THUIBI AIEKTPOHHBIX MUKPOCKOMOB. [Tpunuum
JENCTBHS MPOCBEUNBAIOIIETO MIEKTPOHHOIO MUKPOCKOIIA.
Ocob6ennoctu popmMupoBaHus U300pKEHUS B
OTP@KEHHBIX, MOTJIONIEHHBIX, BTOPUYHBIX 3JIEKTPOHAX.
[IpuHIIMTT pacTpOBOM MUKPOCKOMHH. PacTpoBbIi
a51eKTpoHHbIN MUKpockon JEOL JSM-6490LV.
OmnpeneneHre XMMHUYECKOTO COCTaBa BEIIECTBA B
MHUKPOOOBEMAaX KPUCTAIIA METOJ0OM
MUKPOPEHTI€HOCTIEKTPAILHOTO aHAIN3A.

2. TUnbl 2JIEKTPOHHBIX MUKPOCKOIIOB.

Ocobennoctu (hopMHUpOBaHUS N300PKEHUS B
OTPaKEHHBIX, ITOTTIOMEHHBIX, BTOPHYHBIX DJIEKTPOHAX.
[IpuHIHII pacTPOBOM MUKPOCKOIIUH.

3.

7. MeTpoJiorusi aHAJTUTUYECKOT0 KOHTPOJIS.

1. OcHOBHEIE MCTPOJIOTUYCCKHUEC MMOHATHA U ITPEACTABICHU.
OcHOBHBIE XapaKTEPUCTUKHU METO/1a aHATH3A.
Knaccudukanus morpenrnocteit ananuza. CriocoObl OLIEHKH
npaBwibHOCTH. CTaHIapTHBIC 00PA3Ibl, KX H3TOTOBIICHHE,
arrectanus u ucnoiyib3oBanue. Craructudeckas oopadoTka
pe3ysbTaroB u3MepeHuid. TpeOoBaHUS K METPOJIOTUIECKOI
OLIEHKE B 3aBUCUMOCTH OT OOBEKTA M LI aHATU3A.
CniocoObI MOBBIIIEHUS] BOCTIPOU3BOIUMOCTH U
NPaBHJIBHOCTH aHAIN3A.
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2. OCHOBHEBIE MCTPOJIOTHYECCKUEC MMOHATHA U ITPEACTABICHU.

OCHOBHbIE XapAKTEPUCTUKHN METO/Ia aHATTU3A.
Krnaccudukanuys nmorpentHocTei aHammsa.

CriocoObI OIIEHKH MTPaBUIIBHOCTH.

CrannapTHbie 00pasiibl, UX U3TOTOBJICHUE.

TpeOGoBaHuUs K METPOJIOTUYECKON OI[EHKE B 3aBUCHMOCTH OT
00BEKTA U LIETN aHATN3A.

CriocoObI MOBBIIIEHUST BOCTIPOU3BOIUMOCTH U
MIPaBWJIBHOCTH QHAIH3A.

3.

4.

Bcero

18

36

54
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4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

['my6okos FO. M., I'omosauesa B. A., JIsopkun B. U., Umenko A. A.
AHanuTH4ecKas XuMus U (PU3NKO-XUMUYEeCKUe MeTo bl aHanmu3a: T. 1:
Y4€OHUK VISl CTYJICHTOB BY30B [0 XUMHUKO-TEXHOJIOTHYECKUM
CIICLUATHHOCTSIM U HampaieHusM : B 2-X T.(Mocksa: M3narenbckuii HeHTp
"Axanemus").

Anos H. B., Bacunenko U. A., I'onprinTpax M. A., Nimenko A. A.
AHanuTu4ecKas XuMus U GU3NKO-XUMHUYECKUE METOIbl aHanu3a: T. 2:
Y4E€OHUK ISl CTYJEHTOB BY30B [0 XUMUKO-TEXHOJIOTHUECKUM HAPABICHUSIM
U CIICIHUATBHOCTSM : B 2-X T.(MockBa: AKkageMusi).

Otro M., I'apmamt A. B. CoBpeMeHHBbIE METO/IbI AHATUTUYECKON XUMHU: Tom
1: [B 2 Tomax] : mepeBox ¢ Hemerkoro(Mockga: TexHocdepa).

Otro M., I'apmamn A. B. CoBpemMeHHbIE METOABI AHATUTUYECKON Xumuu: T. 2:
[B 2 Tomax] : mepeBoa ¢ Hemerkoro(Mocksa: TexHocdepa).

bonbmakoBa T. A., bpeikuna I'. /1., 'apmamr A. B., JImutpuenko C. I'.,
3omoToB FO. A. OcHOBBI aHaTUTHYECKON XUMUU: T. 1: yueOHUK 115t
CTY/JICHTOB BY30B 10 XUMHUYECKUM HampasieHusM : B 2 T.(Mockaa:
W3narensckuii nenTp "Axagemus").

Anos H. B., bap6anar 1O. A., bopzenko A. I'., ['apmam A. B., 3omotos 1O. A.
OcHoBBI aHATUTHYECKON XUMHH: T. 2: y4eOHHK IJ1s1 CTYJIEHTOB BY30B I10
XUMUYECKUM HarpaBiieHusM : B 2 T.(MockBa: M3narenbckuil LeHTp
"Axanemus").

Cumonosa H. C., Xapuronosa JI. I'., Encydses E. B., Monotkosckas H. O.
CoBpemMeHHbIe METO/1bI (PU3UKO-XMMHUUECKOTO aHAIH3a: yue0.-MeTO/I.
nocobue [ cTyaeHToB nporpammsl moarot. 150100.68.00.01
«CoBpeMEeHHbIE METObI UCCIIECIOBAHUS IIPOLIECCOB U MATEPUATIOB |
(Kpacnosipck: CDY).

4.2 JIuneH3HOHHOE W CBOOOTHO PacCHpOCTPaHseMOe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
obecrieyeHne, Ha KOTOPOe YHUBEPCUTET HMeeT JHIEeH3HI0, 2 TAK/Ke CBOOOTHO
DacnpocTNaHsieMoe MDOrNaMMHOe ofecreyeHue):

l.

Nudopmarnmonnas cucrema "EnnHOE OKHO JOoCTymna K 00pa3oBareIbHbIM
pecypcam". Marepuanosenenue. — URL:http://window.edu.ru/library?
p_rubr=2.2.75.1

4.3 UnTepHeT-pecypchbl, BKIKYas NMpodecCuoHaAIbHbIE 0a3bl TaHHBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

KoMmmbrotepHbIil y4eOHO-METOUIECKUH TPEHAKEP TI0 PEHTTEHO(Pa30BOMY
aHATN3y TOJUKPHUCTAIIOB ¢ HabopoM mporpamMM PDA u yueOHBIX 3a7aHuUi;

KomnbroTepHblil yueOHO-METOANYECKUI TpeHaKEp (IPOTOTHUII) 11O
PEHTTEHOCTPYKTYPHOMY aHATH3Y NOJUKPUCTALIOB C HAOOPOM MPOrpamMm
PCAII u y4eOHBIX 3a1aHui;
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3.  Hayuno-texnuueckue nH(pOpPMAaIOHHBIE MaTeprUaibl HHPOPMaIMOHHO-
oubmmorpapuueckoro oraena Hb COV.

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHoO-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYLIEeCTBJICHUS
00pa30BaTEJIBLHOIO MPOoLeCcca MO AMCHHILIHHE (MOLYJII0)

VYyebnble k1acchl kKapenapsl 000py10BaHbl MYJIbTUMEAUMHBIMU TPOSKTOPAMHU,
MO3BOJISTFOIIIMMH TTPOBOJIUTH 3aHSITHsI B HHHOBAITMOHHON (hopMe ¢ IPUMEHEHHEM
aKTUBHBIX METOJIOB O0yUYCHUS.

Hay4Ho-00pazoBarenbHbIe Jlaboparopun Kageapbl BKIIOYAIOT CISAYIONICe
o0opyaOBaHUE:

— nunarometp DIL 402C ¢upmer Netzch;

— nepuBarorpad STA 449 C ¢upmsl Netzch;

— ONTUKO-KOMITbIOTEpHAsI yCTaHOBKA Ha 6a3ze MukpockonoB MbC—8, Metam Pb—
21;

— CBETOBOW MHBEPTUPOBAHHBII MUKPOCKOIN YHUBEPCATLHOIO IPUMEHEHUS
Axi1o00bserver Al Carl Zeiss;

— YCTaHOBKa JUIsl CAaMOIIPOM3BOJIbHOM ITPONUTKH IMOPUCTHIX KApKaCoB;

— miekoBast apoouika 1/1-6;

— konbieBas menbHuIIa ROCKLABS;

— cutoBol aHanuzarop BIIT 220;

—neun mydensabie SNOL 30/1300;

— Becnl Jlaboparopubie VIBRA AJH -220CE;

—Becel RV214 OHAUS.

HccnenoBanus mpoBOATCS TaKKe B peHTreHOBcKo# taboparopuu LIKIT COY,
OCHAIIIEHHON KOMILIEKCOM COBPEMEHHOTO HAy9YHOTO 000pPYA0BaHNS, BKIIOYAOIINM:

— peHTreHoBckuii hiyopecueHTHbIN ciekTpomMeTp XRF1800 Shimadzu;
— pentreHoBckuit qudpakromerp Shimadzu XRD-6000;

— Uk-®ypre criekrpomerp NICOLET 6700;

— aroMHo-abcopOmonHbIi ciekrpomerp SOLAAR M.

bakaaBpbl UMEIOT BO3MOKHOCTb IMPOBOJIUTH UCCIEIOBAHUS TAKKE B IPYTUX
naboparopusix LIKIT COVY nHa cnemyromem o00py10BaHUU:

— CKaHUPYIOUIUI 371eKTpOHHBIN MUKpockon JSM-6490 LV;
— MPOCBEUMBAIOLINN 3JIeKTpOHHBIA MuKpockon JEOL JEM- 2100;

— arOMHO-3MUCCOHHBIN criekTpometp Optima 5300 DV u np.
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