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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[TpoBeneHue aHamM3a JQHHOTO BEIIECTBA, Marepuala WIH HM3ACITUS MOXKET
ObITh OCYIIECTBICHO pa3IMYHBIMU MeToAamHu. IIpocTeie KadyecTBEHHBIE 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 3agauyn u3y4yeHUs AUCHUTNIMHBI

3agayaMy M3y4eHUs TUCHUIUIMHBI SBISIOTCS:

- U3yY€HUE OCHOBHBIX MPHUHIMIIOB U METOAOB (PU3UKO-XUMHUUECKOIO aHaIM3a
BELIECTB, MAaTEPUATOB U U3IEIIHIA;

- TpUOOpEeTEeHHE 3HAHUW [0 HCIOJIb30BAHUIO TEXHUYECKUX CPEICTB s
M3MEPEHHUs CBOMCTB U KOHTPOJISI KAUECTBA BEILECTB, MAaTEPUATIOB U U3/AEIHI U3 HUX;

- MOJY4Y€HUE KOMIUIEKCA 3HAHUN M HABBIKOB MCIIOJb30BaHMS COBPEMEHHBIX
UH(OPMAMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHU, r7100aIbHBIX
MH(OPMAIIMOHHBIX ~ PECYypCOB B HAyYHO-MCCIEAOBATEIbCKOM W pacueTHo-
AHATUTUYECKOM e TeIbHOCTH.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa v HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMNneTeHUnn

IIK-1: Cnioco0eH ocymecTBJIATH CONPOBOKICHUE THIOBBIX TEXHOJIOrH4eCKHX
NMPOLECCOB B 00/1ACTH MATEPUAJIOBEeHUS U TEXHOJIOTMU MAaTEePHAJIOB
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[1K-1.2: Ucnonb3yer
COBpEMEHHBIE (PU3HKO-
XUMHUYECKHE METObI aHATH3a
BEIIECTB M MarepHaioB
Pa3HOOOPA3HOM MPUPOJIBI IS
peleHus HayqHO-
MCCIIEIOBATENILCKUX 3a/1ad,
MPOBOJUT SKCIIEPUMEHTHI,
aHAM3HUPYET U 00padaThIBacT
NIOJTyYCHHBIC JaHHbBIC, BEIOUpaeT
3¢ heKTUBHBIC TEXHUYECKUE
CpeZICTBa U TEXHOJIOTUU

3HaTh CPEACTBA U3MEPEHUH, KOHTPOJIS Ka4eCTBa
MarepuaIoB U TEXHUYECKON TUAarHOCTUKU
TEXHOJIOTHYECKUX NPOLIECCOB MPOU3BOICTBA

3HaTh COBPEMEHHBIE METO/IbI UCCIIEIOBAHUS,
MpUMEHsIeMbIE B MHKEHEPHON U HCCIe0BaTeNbCKOM
MPaKTHUKE

3HaTh MPUHIUIBI TUTAHUPOBAHUS SKCIIEPUMEHTOB,
METOJIMKH KOMIUIEKCHBIX MCCIIE€0OBAaHHUM, NCIIBITAHUN U
JTUArHOCTUKU MaTepUaIoB, H3AETUN U MPOILIECCOB HX
MIPOU3BOJICTBA

YMeTh BBIOUpATh MPUOOPHI, JATYUKH U 000pYAOBaHHE
JUISL IPOBEJICHUS SKCIIEPUMEHTOB B COOTBETCTBUU C
TpeOyeMoi TOYHOCTBIO U YCIOBUSMH KCILTyaTalluu
YMeTb MpoBOIUTH (PU3UKO-XUMHUECKUE HCCIICTOBAHUS
MIPOLIECCOB U MaTepUajioB, BKIIOYas CTaHIapTHBIC U
CepTU(PHUKATNOHHBIC UCTIBITAHUS

YMmeTs 00pabaTbiBaTh pe3yIbTaThl
KOMIUIEKCHBIXUCCIIEIOBAHU, BKJIIOUAIOIIUX ITPOBEICHUE
WCIIBITAaHUH Pa3HBIMU METOJaMU

Bnaners HaBbIKaMM MTPOBEIEHUS IKCIIEPUMEHTOB U
PETUCTPAIIH UX PE3YIbTaTOB

BrnaneTs HaBbIKaMM HMCIIOJIb30BaHMSI COBPEMEHHBIX
MOJIXOJIOB ¥ (PU3UKO-XUMHUYECKIX METOJIOB K
HCCIIEIOBAaHUIO METAUTYPIrHUECKUX MPOIIECCOB
Brnanets HaBbIKaMH UHTEPIIPETAIIUU PE3YIbTATOB
JKCIIEPUMEHTA

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI

SI3BIK peann3anuu IUCUUILIMHBL Pycckuil.

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




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas 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 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU 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. PeHTTeHOBCKHIl CIEKTPaJIbHbIH aHAJIH3




1. IIpuposa peHTTEeHOBCKOTO U3Iy4eHHs. PEHTreHOBCKUE
CHEKTpBl. PEHTT€HOTEXHUKA: PEHTTEHOBCKUE TPYOKHU U
anmnaparbl. OCHOBHBIE CBOMCTBA PEHTTEHOBCKUX JIy4eu 1
o0acTu uX npuMeHeHus. BoHOBbIE cBOiCTBA
PEHTTEHOBCKUX JIy4eil: oTpakeHue, Aupaxius,
unrepdepenims. Popmyna Bynbda-bparra u ee
busndeckuii cmpici. Bropuunoe (dayopeciieHTHOE)
PEHTITEHOBCKOE U3Jly4eHue. PEHTreHOCTIEKTpaIbHBIN
aHan3. PEHTreHOBCKMiIT BOJTHOBOH (hiTyOpeCIICHTHBIN
cunekrpomerp XRF1800 Shimadzu. Cxema u xox nyueit B
criekTpomeTrpe. KayecTBeHHBIN U KOJTMYECTBEHHBIN
PEHTI€HOBCKHI (hTyOpECIICHTHBIN aHATH3.

2. IlpyHuMI onpenesieHnss XMMUUECKOI0 COCTaBa BEILIECTBA.
MeTo/ 161 TOATOTOBKY POOBI AJIsi aHATUTUYECKOTO
KOHTPOJISL.

CreKTpOoCKONMYECKHUE METO/Ibl aHATH3A.

MeToa peHTIeHOBCKOTO (PIIyOpEeCHEHTHOTO aHaTN3a.
KauecTBeHHBIN U KOJMYECTBEHHBI PEHTIEHOBCKUI
(ryopecLeHTHbIH aHau3.

3.

3. IndpakiuoHHble MeTOAbl aHAJIH3A




1. TeopeTnueckre OCHOBBI PEHTTEHOBCKOTO (ha30BOTO
ananmn3a. CreMka 1upakTorpaMM U UX pacidpoBka.
PenTrenoandpakinoOHHBIN METO] aHATH3a MaTEePUATOB.
Mertoapbl oy4yeHus: peHTTeHOTpaMM OT MOHO- U
MOJIMKPHUCTALIOB. CxeMa noiydeHust TuPpakiimoHHOM
KapTHUHBI OT MOJTHKPUCTAIIA U CTIIOCOOBI €€ PeTUCTPaIIHH.
PentrenoBckas nudpakromerpusi. Cxema CbeMKH 110
Bparry- bpenrano. PeHTreHoBCckuit qudpakTpoMeTp ¢
noymKanmuisipHoi ontuko XRD7000 Shimadzu.
KauecTBeHHbI (ha30BbIi aHATU3 BEIIECTBA CIOKHOTO
COCTaBa C MCTOJIb30BaHUEM 0a3bl JaHHBIX TU(PPAKIIMOHHBIX
CTaHJapTOB B BUJE MEXAyHapoaHoi kaproreku JCPDS
(ASTM). ABToMaru3zaiusi MeToia PEHTTeHO(Pa30BOTO
aHaIIM3a C MOMOIIBI0 TPOrPAMMHOTO 00ECTICUeHUS
WH()OPMAIIMOHHO- TTOUCKOBOM CUCTEMBI (ha30BOM
uaeHtudukanuu. KonmnyecTBeHHbIH (a30BbIi aHATH3.
Hcnonp3oBanne nu(pakiinOHHBIX METOOB aHATTH3A JJIS
UCCJIEI0BAHUS METALTYPTrHUYECKUX MPOLECCOB U PEIIECHUS
WHXEHEPHBIX 3a/1a4.

2. KagecTBeHHBIN U KOJMYSCTBCHHBIM aHAIH3.
JudpakuroHHbIE METO/IbI aHATHM3a BEILIECTBA.
PentrenoBckue audpakTOMETpHI.

[IpuMeHeHre METOJOB pEHTTEHOCTPYKTYPHOTO aHAIN3a JIJIs
KOHTPOJIS Ka4eCTBA METAIOB.

3.

4. CIeKTPOCKONUYeCKHE METOIbI




1. AToMHBIE CIEKTPBI. ATOMHAsI CHEKTPOMETPHSI.
Teoperuueckre OCHOBBI SMUCCHOHHOM CIIEKTPOCKOIIHH.
ATOMHO-3MHUCCHOHHBIN aHATN3. ATOMHO-a0COPOITMOHHAS
cnekTpometpus. 3akoH byrepa-JlamGepra-bepa. ATomHO-
abcopOumoHHbIe ciekTpodoToMeTphl. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN aHanu3. CTaHaapTHBIE pacTBOpbl. MeTo
rpaxyupoBoyHOro rpaduka. CrekTpoCcKOIn4ecKoe
OTIpeIeIeHNEe MUKPOIJIEMEHTOB C HCIIOJIb30BaHUEM aTOMHO-
AMHUCCHOHHBIX criekTpoMeTpoB ICAP-6500 DUO, Optima-
5300 DV, aromHO-a0CcOpOIMOHHBIX crieKTpoMeTpoB Sollar
M6. IIpakTyecKkoe MPUMEHEHHUEIO

2. ATOMHBIE CIIEKTPbl. ATOMHAasI CHEKTPOMETPHSI.
TeopeTrueckre OCHOBBI SMUCCHOHHON CTIEKTPOCKOTTHH.
ATOMHO-3MUCCHOHHBIN aHAJTU3.
ATOMHO-a0COpPOIIMOHHAS CIIEKTPOMETPHSI.

3akon byrepa-JlamGepra-bepa.
ATOMHO-a0COpPOIIMOHHBIEC CIIEKTPO(POTOMETPHI.
CrannapTHbIE PacTBOPHI.

Mertoa rpagyupoBOYHOro rpaduka.

3.

5. Tepmuueckue MeTOAbI AHAJIN3A

1. Tepmorpapuyeckuii aHaau3 BEIIECTBA.

dusnyeckue OCHOBBI TEPMOrpapUUECKOro aHaIH3a.
[Ipunnn ycrpoiictBa U paboThl AepuBarorpada.
HuddepeHnmnanbHbIi TEPMUYECKUNA U
nepuBarorpapuyecKiii METO bl aHATH3a U UX
XapakTepucTUKU. OCHOBHBIE MOJI0XKEHUS TEPMUUYECKOTO
aHanm3a. [[pumeHeHne MeTo10B JUIs aHau3a (ha30BbIX U
XMMHUYECKHX MPEBpaIlleHNH B MeTa1axX U cijiaBax. HaBbiku
pacnppoBKU 1€PUBATOTPAMM.




2. TepmorpaBumerpus.
JuddepeHunanbHO-TEPMUUECKUN METO]T aHATH3A.

3.

6. DJ1eKTPOHHAST MUKPOCKOIUS

1. Mcnionp30BaHKE AJIEKTPOHOB B AJIEKTPOHHO-ONTHYECKUX
cucreMax. DIJIEKTPOCTATHUECKUE U SJIEKTPOMAarHUTHBIE
JUH3BL. THUIBI 2JIEKTPOHHBIX MUKPOCKONOB. [TpuHuumn
JENCTBHS MPOCBEUNBAIOIIETO AIEKTPOHHOTO MUKPOCKOTIA.
Ocobennoctu (hopMHUPOBAHUS U300PKEHUS B
OTPAKEHHBIX, MOTJIOIEHHBIX, BTOPUYHBIX SJIEKTPOHAX.
[IpuHIHI pacTpoBO MUKPOCKONINH. PacTpoBsbiii
aneKTpoHHbI MuKpockon JEOL JSM-6490LV.
OmnpeneneHre XMMHUYECKOT0 COCTaBa BEIIECTBA B
MHUKPOOObEMAaX KpUCTATLIa METOJOM
MUKPOPEHTI€HOCTIEKTPAILHOTO aHAIN3A.

2. THIIbI 3IEKTPOHHBIX MUKPOCKOTIOB.

Ocobennoctu GopMHUPOBaHUS N300paKEHUS B
OTPaKEHHBIX, MOTJIOMIEHHBIX, BTOPHYHBIX AIEKTPOHAX.
IIprHIMD pacTpOBON MUKPOCKOITHH.

3.

7. MeTpoJiorusi aHAJIUTHYE€CKOT0 KOHTPOJIsI.

1. OcHOBHBIE METPOJIOTUYECKUE MOHATUS U MIPEACTABIICHHUS.
OcHOBHbIE XapaKTEPUCTUKHU METO/1a aHATH3A.
Knaccuduxanus norpenrHocreit ananuza. CriocoObl OIeHKH
npaBuiIbHOCTH. CTaHAApTHBIE 00pasIbl, UX U3TOTOBJICHUE,
arTecTanus U ucrnonb3oBanue. Ctaructuueckas ooOpadboTka
pe3yabTaroB u3MepeHuil. TpeOoBaHUs K METPOIOTHIECKOM
OIICHKE B 3aBUCHMOCTH OT 00BbEKTa U 11eJTH aHATH3a.
Croco0bI MOBLIIIEHHUS BOCITPOMU3BOAVMMOCTHU U
MPaBUJIbHOCTH aHAIH3A.
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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 oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

['my6oxoB FO. M., [onosaueBa B. A., JIsopkun B. U., Uenko 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., TonpTiniTpax M. A., Nienko 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'apmarnr A. B. CoBpeMeHHbIE METO/bI AHATUTUYECKON Xumuu: Tom
1: [B 2 Tomax] : mepeBox ¢ Hemerkoro(Mockga: TexHocdepa).

Otro M., I'apmamnr A. B. CoBpeMeHHbIE METOAbI AHATUTUYECKON Xumuu: T. 2:
[B 2 Tomax] : mepeBoa ¢ Hemerkoro(Mocksa: TexHocdepa).

bonpmakosa T. A., bpeixkuna I'. 1., I'apmamt A. B., [Imurpuenxo 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., bop3enko 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., Xapurounosa JI. I'., Excydres 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
ofecrieyeHne, HAa KOTOPOe YHUBEPCHTET UMeeT JHMIEH3NI0, 2 TaK:Ke CBOOOHO
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-pecypchl, BKIKYasA NMPodecCHOHATIbHbIE 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 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYyLIEeCTBJICHHUS
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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