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1. llesu u 3212494 AU CIUILIHHBI

enb qUCHMIUTMHBI - CPOPMHUPOBATH KOMIIETSHIIMHM B 00J1aCTH ITOCTAHOBKH M PCIICHHS
3a71a4 ONPEICIICHUSI CBOMCTB BELIECTB MPU MOMOIIM CIIEKTPOCKOITMYECKUX METO/IOB.
3agaun TUCUUATUIMHBL 1. O3HAKOMUTBCSA C OCHOBHBIMU MPSMBIMU U KOCBEHHBIMU
METOAAMH CHEKTPOCKONMYECKUX UCCIAEAOBAHNM. 2. MI3yuynTh OCHOBHBIE MPUHIIUIIBI
paboThI UCCIIEOBATEIHLCKOTO O00PYIOBAHUS, TPUMEHSIEMOTO JIJIS ONPEICICHUS CBOMCTB
BEILIECTB MPHU MTOMOIIY CIIEKTPOCKOMUYECKUX METOJO0B. 3. HayunThCsl CTaBUTHCS
MCCIIEJIOBATENILCKUE 3a/1a4U JIJI ONPEICIICHUSI CBOMCTB BEILIECTB MPU MOMOIIN
CIIEKTPOCKOIMMYECKUX METOOB M BEIOMPATh MyTH UX perieHus. 4. OCBOUTh NMPUEMBI
00pa0OTKM JTAaHHBIX W aHAJIM3a MOJYYEHHBIX SKCTIEPUMEHTAJIBHBIX PE3YJIBTATOR.

Kparkoe conepxxanne JTuCHMILTHHBI

JICKIIMOHHBIN KypC TOCBAMIEH TCOPETUICCKUM OCHOBAM IPSMBIX U KOCBEHHBIX METO/IOB
OTPEJICIICHHS] CBOMCTB BEIIECTB MIPU MOMOIIM CIIEKTPOCKOMUYECKUX METOI0B, IPUHIIUIIAM
paboThI HCCIIEA0BATEIHLCKOTO 000PYA0BaHMSI, METOIaM MTPOOONOAroTOBKHU. [TpakTuieckas
4acTh MPEIoiaracT 3HAKOMCTBO € PaOOTOM psifia COBPEMEHHBIX BHICOKOTEXHOIOTUYHBIX
UCCIIEIOBATEIIbCKUX CIIEKTPOCKOMMYECKUX MTPUOOPOB (aHAIMU3aTOPHI pa3Mepa YacTHll B
cycnensuu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra, KOMIIIeKC CKaHUPYIOIIEH
anekTpornHo# Mukpockormu Jeol JSM-7001F co cnekrpomerpom EDS Oxford INCA X-
max 80, WDS Oxford INCA WAVE, EBSD u HKL, Boi1HOBO#1 peHTreHO(TyOpeCIIeHTHBIIH
cnexktpomerp Rigaku Supermini, aHanuTH4yeckuii KOMIUIEKC Ha 0a3e ra3oBOro Xpomaro-
macc crekrpomerpa Shimadzu GCMS QP2010 Ultra, aBTomaTu3upoBaHHasi cuctema
KuakocTHOU xpomarorpaduu Shimadzu Prominence LC-20 ¢ mroMUHECIIEHTHOM
CIEKTPOMETpHUEH, CIIEKTPOPOTOMETP YIbTPadroIeTOBOrO M BUANMOTO IMana3oHa CIeKTpa
Shimadzu UV-2700, cniektpodoToMeTp nHPpakpacHoro auanazona crnekrpa Shimadzu

IR Affinity-1S, cuctema TepMUYECKOro aHalIM3a B COCTaBE CUHXPOHHOTO TEPMUYECKOTO
ananu3zatopa (TT-JICK) Netzsch STA 449C «Jupiter» ¢ KBaapynoJbHBIM Macc-
cnexkrpomerpom QMS 403C «Aéolosy. Takke TUIaHUPYETCs] 03HAKOMUTHCS C
pe3yabTaTaMy HCCIICIOBaHMS Ha TaHHBIX MPUOOpax U MOJAXO/IaMHU K aHAJIU3Y Pe3yIbTaToB.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 TUCUUTUIHHE

3HAET: TEOPETUYECKUE OCHOBBI
CIIEKTPOCKOITUYECKUX METOJIOB;

YMeeT: MpOBOAUTH Ka4€CTBEHHBIN U
KOJINYECTBEHHBIN aHAIN3 0OBEKTOB OKPY KAIOIICH
Cpenbl;

lIMeeT NpakTU4EeCKUN ONBIT: IIPOBEACHUS
CIIEKTPOCKOIIMYECKOTO aHAJIN3a U UHTEPIIPETALUU
MOJIYYCHHBIX PE3yIbTaTOB JJI PELICHUS 3a]1a4
npodeccuOHANIbHON 1eATeIbHOCTH.

OIIK-3 CniocoGeH mpuMEHSITh SKOJTIOTUYECKUE
METOIbl UCCJICIOBAHUN AJIS1 PEIICHUS] HAyYHO-
MCCIICIOBATEIBCKUX W IPHKJIATHBIX 337124
npodeccuoHaNbHON IeITeTbHOCTH

3. Mecro nucuuniuibl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUINH, [lepedeHs MOCIETYIOMNX AUCIUTUTNH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT




[Ipon3BoACTBEHHAs MTPaKTHKa (Hay4HO-
rcceaoBarenbekas padora) (2 cemectp),
[Ipon3BoACTBEHHAs MTPaKTHKA (Hay4HO-
rccaenoBarenbckas pabora) (1 cemectp)

He npenycmorpensl

TpC6OBaHI/IH K «BXOJHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

[Tpon3BoACTBEHHAS PaKTHKA (HAyYHO-
rccienoBareiabckas padora) (1 cemectp)

3HAeT: METOA0JIOIMYECKHUE MTOAXO0IbI
[IPOBEACHUSIKOHTPOJISI Ka4eCTBA OKpY Karoei
Cpelibl., HOpPMATUBHBIE TOKYMEHTHI,
penIaMEHTHUPYIOIIMEOPTAHN3ALIUI0
[IPOM3BO/ICTBEHHO-TEXHOJIOIMUECKUX
PKOJIOTUYECKUX paboT YMeeT: pa3pabaThiBaTh
TUIIOBBICIIPUPOJOOXPAHHBIE MEPOIIPUATHSL.,
[PUMEHSATH METOIbl PELLICHUS] HAYyUHBIX,
TEXHUYECKHX, OpPraHU3aLMOHHBIXIIPOOIEM B
00J1acTH KOJIOTHH U IPUpOJIoTIoNb30Banus; Fimeer
[IPAKTUYECKHUM OIBIT: UCIIOIb30BAHUSIMETOIOB
OLIEHKH 3()PEKTUBHOCTUIIPUPOTOOXPAHHBIX
MEPOIPUITHH., IPOBEACHUS SMIMPUIECKUX U
MPUKIJIAJHBIXUCCIIEOBAHNUN B 00JIaCTH SKOJIOTHU U
palOHaJIbHOIO IPUPOAOIIOIB30BAHUS;

[Ipon3BoACTBEHHAs MTPaKTHKa (Hay4HO-
rcceaoBarenbckas pabora) (2 cemectp)

3HaeT: HOpMaTUBHO-IPABOBYOIOKYMEHTALIUIO;,
PKOJIOTHYECKIE METOJBI CCICIOBAHNM;, YMeEeT:
MPOBOJIUTH aHAIIU3 PEKOMEHIYEMBIX
UH(OPMAITMOHHO-TEXHIUECKUMHU CIIPABOYHUKAMHU
HAWTYYIIUXIOCTYITHBIX TEXHOJIOTUH B cdepe
HCATCIIBHOCTHU OpFaHI/IBaHI/II/I; ) pCHIaTB Haquo-
HCCIIeI0BaTeIbCKHE 3a1a4uu; FiMeeT mpakTuyecKui
OIIBIT. BJIAACHUS HpI/IGMaMI/I n
METOJIAMUHCIIONB30BaHNS HOPMATUBHBIX U
[IPaBOBBIXJOKYMEHTOB IIPU IIPOBEICHUN HAYYHO-
HCCJICI0BATEILCKUX PAbOT B chepe IKOJIOTHH
HIIPUPOIOIIOIB30BAHMUSA, PELICHUS IIPUKIIATHBIX

3aJa4d HpO(i)eCCHOHaHLHOﬁ JACATCIIbHOCTHU

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboThl
Pacrnipenenenue o cemectpam
. Bcero B yacax
Bun yuebnoit paborer 4acoB Homep cemectpa
3
OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 72 72
Ayoumopnvie 3aHAmMUsA: 32 32
Jlexumu (JI) 16 16
[TpakTrueckue 3aHsITHs, CEMUHAPHI U (WIIH) IPYTHE BUIBI 16 16




ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
MOATOTOBKA K 3a4ETY 5,75 5.75
TOITOTOBKA K KOHTPOJILHBIM paboTam 30 30
KoHCynbTranyum 1 poMeKyTouHasl aTTeCTalus 4,25 4,25
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT

5. Coneprkanue TUCUMILIIIMHBI

Ne
paznena

OO0beM ayTUTOPHBIX 3aHITHIA MO BUIaM B
HaumeHnoBanue pa3aenoB JUCHUILIMHBI gacax

Bcero JI 113

JIP

MeTo/bl, HCIIOJIB3YIOIUE PEHTTEHOBCKOE U3JIy4YEHHUE 8

YO, BuanMas U KosebaresbHasi CIeKTPOCKOTIHUS

AW~

MeTobl 2JIEKTPOHHOM MUKPOCKOIIUU U MacC-
CIIEKTPOMETPUH

8
Metonsl @OC u XAFS, AMP u OIIP 8
8
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5.1. Jlekuun

No No
JeKIuu{pasaenal

HanmenoBanune nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATUA

Koi-
BO
4acoB

PeHTreHOBCKOE U3IIyYeHHeE: JUuana3oH, cBocTBa. [lonydyeHne peHTreHOBCKOTO
M3ITy4eHUs! B PEHTIT€HOBCKOU TpyOKe U B CHHXpOTpoHE. TopMO3HOE U
XapakTepucTuieckoe usnyuenue, K-, L-, M-cepuu, 3akon Mo3znu. YO-usnyueHue:
TMana3oHbl )KECTKOTO U MArkoro Y®, cBoiicTBa. TBEpAOTENBbHBIE U ra30pa3psIHbIE
ucTOYHUKYU Y®. [TonynpoBOJHUKOBBIE UCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYIECTBA U HETOCTATKH IOIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHUHU C JPYTMMU BUJAMU.

Onrtuueckuit nuanazon: YO, suaumsiii, UK. MicTounnkyr BUIUMOrO U3ITydeHHUs.
JlromuHECcTieHTNs, Ta3epHble nCTOUHUKH. K-muanazon: OnvKHUN, CpEeTHUN,
nanbHui UK. MUKpOBOTHOBBIN quana3oH. PaguoBoIHOBOE U3TyUYEHHUE:
Mana3oHbl, ICTOYHUKH, TpUMEHEHUE. McciienoBaHne CTPYKTYPhI BEIIECTBA.
[Ipsimast u oOpaTHast CTPYKTypHas 3a1ada.

CrpyKTypa, OIM>KHUM U 1adbHUN TOPSIKH, KPUCTAIIIMYHOCTD, MOHO-
MOJINKPUCTAILI, aHU30TPOIIHSI CBOUCTB. PEHTT€HOCTPYKTYpHBIN aHAIINS.
OO6pa3zoBanue 1uppakIMOHHBIX MakcUMyMOB. MeTonsl Jlays u Bynega-bparra.
PCA mpu oMoy MOHOKPUCTaJIbHOTO AudpakromeTpa. M3yuaembie 00beKThI, R-
daxTop. PacmmdpoBka CTpyKTyphl 110 JaHHBIM MOHOKpHcTanbHOro PCA.

[TopomkoBsrid POA. 3anuck qudpakrorpamm, ypasHenue Bynbda-bparra.
XapaKkTepuCTUKU TU(PAKIIMOHHBIX MAaKCUMYMOB, TTOJTydaemasi nHpopManus,
ypaBHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE pacCessHUE: U3y4aeMble
00BEKTHI, 3aNMCh U pacirppoBka ganHeIx MYPP. Huzko- u
BBICOKOTEMIIEpPATypHbIE MPUCTABKU: HEOOXOUMOCTh UCIIONB30BaHUS, peaTn3aius,
[IPUMEHEHUE JUIsI UCCIICJOBaHUMN.

Cnexrpockonus. Jucneprupytoniue cneKTpoMeTpsl. JlucneprupoBanue cBeTa Ha
npusMe, TUGPaKIUOHHON penéTke, CBeTOPUIbTPax, IPUMEHEHHE CBETOIUO/IOB.
Henucneprupyronuil CieKTpOMETp: IPUHLUIL, BO3MOKHOCTH, IPEUMYIIIECTBA.
Y®-sunumas, ommkasas MK cnekrpockonusi. XpoModopbl, ayKCOXpOMEBI. [ umico-,
0aTOXPOMHBIHN CIBUT, TUTIO- U TUIIEPXPOMHBIH 3P PEKT — ueM 00yCIOBICHBI U

BbI3BAHBI.




Wuterpupytomas chepa. Onrudeckas IIOTHOCTD, UANA30HbI A U JUTHH BOJIH.
[Iponyckanue. [lIupuna 3anpeménnoii 30061 OnpenesieHue, NTpakTHIeCKOe
3HaueHne. TypOuaumerpusi, Heenomerpus. CylHOCTh METOIOB M IPUMEHEHHE.
Jlunamuueckoe cBetopaccesiHie. CylHOCTh METO/Ia U IPUMEHEHUE.

BoO3HUKHOBEHNE U BU/IbI JIIOMUHECIIEHINU. JIFOMUHECIIEHTHAs! CTIEKTPOCKOTHSL.
CymHocTs MeTona u npuMeHenune. MK-cnekrpockonus. Bo3HUKHOBEHUE U BUIBI
7 2 |konmebanwmil. [Ipumenenue ans cTpykrypHoro aHaiusa. [Ipobonoaroroska ans UK. | 1
3amuch CIIEKTPOB C TBEP/BIX BELIECTB (TAOIETKH, CyCIIeH3HUH, TUNIEHKHN ). MeTobl
orpaxkenuns. HIIBO.

3anuch cCeKTpoB ISt KuaKocTed U razoB. MK cnexkTpockonus ucmyckaHusl.
8 2 |Cnekrpockonust KP. BoznukHoBenue konebanuii. Cessb ¢ UK ciekTpockonuei. 1
CTpYKTYypHO-TpYyIIIIOBOM aHAJINU3 B KOJIEOATEIbHOM CIIEKTPOCKOIINH.

MeTtoasl @IC, kuHeTHUECKasi SJHEPIUs AEeKTpoHa. VICTOUHUKY U3TyUYeHMs,
XUMUYECKUH CABUT U CyIHOCTh MeToa0B YDIC u POC. ObpazoBanue Oxe-
DIIEKTPOHOB, CYIIHOCTh U TpuMeHeHne Oxe-creKkTpockonuu. Bo3HUKHOBEHME
PEHTICHOBCKOU (DIIyOpECIEHITNH, CYIITHOCTh U TpuMeHeHne POC.

YerporictBo iprbopo @IC, cX0ACTBO U pa3auymsl IJIs1 KaKI0TO METO/A.
10 3 |Bo3HukHOBeHUe ciekTpoB XAFS, XuMHUECKU CABUT. YCIOBHS 3alMCH CIIEKTPOB 1
XAFS, 3anmuch CeKTPOB JIJIs1 pPa3HbIX 00pa3IloB.

Metonst XANES u EXAFS, nonyuyaemas uaopmanus. BosHukHOBEeHHE
MarHUTHOTO PE€30HAHCA, YCIOBUs BO3HUKHOBEHUS SIMP, XapakTepucTUKu nosien.
Xumuuecknuid casur B IMP, koHCTaHTa SKpaHUPOBAHMS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBHE, ITapaMeTphI, onpeneiseMsie B IMP.

11 3

3anuck cnexktpos SAMP, @ypre-cniekrpomerpsl, AByMepHbIi SIMP. CiekTpockonus
12 3 |OIIP, cnuHoBBIE BellecTBa, g-(hakTop, XUMUYeCKUid caBUr. HanpaBinenus 1
npuMmeHeHns JOI1P, cnMHOBBIE METKH, CIMHOBBIE JIOBYLIKH.

OO111Me MPUHIIMAITBI AJIEKTPOHHON MUKPOCKOTTMHU. BUIbI M3 my4ueHuH,
00pa3yIoMXcs Py B3aUMOACHCTBUH IEKTPOHHOTO JIyda ¢ 00pas3Iom.
CkaHupyolas 1 IpOoCBEUHBAIOIIAs ANEKTPOHHAsI MUKpOcKomusi. COMmyTCTBYIOIIHE

13 4 METO/IBI, ToTy4aeMasi nHopmarms. [IpoOomonroroBka uist 3I€KTPOHHON 2
MUKpOCcKoruu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s [ITOM.
OCHOBHBIE TIPUHITUTIBI MACC-CTIEKTPOMETPUU. PeskuMbI paboThI Macc-
crnektpomeTpa. KBagpynonsHas, BpemsinponétHas u MAJIJIA macc-
14 4 [cmeKTpoMeTpus. Oco0eHHOCTH Y IPUHIIUIIBI PeaTH3aI[i aTOMHO-CHUJIOBOH, )
TYHHEJIHbHOM U OJIMKHETIONBbHOW MUKpOCKonuu. Juddhepeninanpras
CKaHMpYIOLIas KatopuMeTpus. TepmorpaBuMeTrpudeckuii ananus. [IpuHuommnst
paboTHI U MoTyyaeMasi “tHpopMaIus.
5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHnoBaHue nin KpaTkoe coJep)KaHue MPAKTUIECKOTO 3aHATHS, CEMUHApa BO
3aHATUA[pa3IeNa] HACOB

YCTPONCTBO CHHXPOHHOI'O TEPMUYECKOTO aHAIU3aTopa, OCHAILIEHHOTO
1 1  [mpucrtaBkamu Juisi Macc-ciekTpoMmerpun 1 MK-ciekTpockonuu ra3000pa3HbIx 2
[MPOYKTOB TEPMOJIN3a

[IpoGomoaroToBka st Tepmudeckoro ananusa (TA), o6paboTtka ganHbIX TA,

2 ! nHTeprpeTanys TA KpUBBIX, TOydaeMble TapamMeTphbl 2

3 2 (lIpobomoaroroBka must COM. Heopranudeckue u opraHndeckue 0ObEKTHI. 1

4 5 [IpobGomnonroroBka 1 0COOEHHOCTH MUKpOaHain3a o0pa3ioB Mmeronamu EDS, 1
WDS, EBSD, XRF

5 2 ([IpobomoaroroBka st [I9M BBICOKOTO pa3penieHus 2




CIICKTPOCKOIIUH

[IpoGomoaroToBka st macc-cnekrpomerpun, UK, KP, YO-sugumoii

7 4 [[Ipo6omnoaroroBka ans MmetonoB PCTA, POA, AMP, OIIP.

5.3. JIaboparopHbie padoThI

He npenycmoTtpennt

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonmuenne CPC

IMonsug CPC

Crucoxk nureparypsl (C yKkazaHueM
pasesnos, IIaB, CTPaHUIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoOB

MOJITOTOBKA K 3a4ETy

Baiitynesuu E.A., babkuna O.B.,
Cernunslii B.A. Tepmuueckuil ananus
OpPraHUYECKUX MOJIMMEPHBIX MaTepuajioB U
KOMIO3UTOB. YueOHoe nocodue. — Tomck:
HannoHanbHBIN HCClIeq0BAaTENbCKUN
ToMmcKnli rOCy1TapCTBEHHBIN YHUBEPCHUTET,
2011. — 56¢. PacTpoBas sneKTpoHHas
MUKPOCKOIHUS JJ11 HAHOTEXHOJIOTUH.
Mertonsl 1 npuMeHenne. — M.
W3narenscTBo "JlabopaTopus 3HaHmit",
2014. — 600 c. baswsuis, O. K. BBenenue B
Kypc «DU3nuecKue METO/IbI UCCIIEI0BAaHUS B
xuMuny : yueonoe nocodue / O. K. bazpuis.
— 2-e u3a. — Tomck : TT'Y, 2016. — 132 c.
— TexcT : anekTpoHHbIH // JIaHs :
QIIEKTPOHHO-O0MOIMoTEeYHast cucteMa. JIykos,
B. B. ®u3nueckne MeTOIbLI UCCIIEAOBAHUS B
XUMUH : yaeOHoe nocobue / B. B. Jlykos, U.
H. IllepbakoB. — PocToB-Ha-/loHy : FODY,
2016. — 216 c. — ISBN 978-5-9275-2023-
7. — Tekcr : anexTpoHHbIiH // JlaHb :
PIIEKTPOHHO-OMOINOTEUHAs! CUCTEMA.

5,75

IIOATOTOBKA K KOHTPOJIbHBIM pa60TaM

Baiitynesuu E.A., babkuna O.B.,
Ceemnmnunbiil B.A. Tepmuyeckuii aHanus
OpraHUYEeCKHUX MOJIMMEPHBIX MAaTEPUATIOB U
KOMITO3UTOB. Y4eOHoe nmocobue. — ToMmck:
HanmonaneHbIM UcCe0BaTENbCKUN
TomMcKull TOCY1apCTBEHHBI YHUBEPCUTET,
2011. — 56¢. PactpoBas a1ekTpoHHas
MUKPOCKOIIHUS AJ11 HAHOTEXHOJIOTUH.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTopus 3HaHHA",
2014. — 600 c. ba3suin, O. K. BBenenue B
Kypc «DHU3ndecKue METO/IbI HCCIIEI0OBAaHUS B
xuMuny : yueobnoe nocodue / O. K. baspuis.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.
— TekcT : anexkTpoHHbIi // Jlass :
QIIEKTPOHHO-OUONIMOTEeYHast cucteMa. JIykos,
B. B. ®usnueckrne METOAbI UCCIEA0BAHUS B
XUMUH : yaeOHoe nocodbue / B. B. Jlykos, 1.
H. lllep6akoB. — PocToB-Ha-/lony : ODY,

30




2016. — 216 c. — ISBN 978-5-9275-2023-
7.— Texkcr : anexTpoHHbIl // JlaHb :
HIIEKTPOHHO-OMOINOTEYHAs CUCTEMA.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmumn

KonTposnb kauecTBa 0CBO€HUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OANITLHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM JIeSITEIIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Hazsanue Y HH-
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO|Bec [Topsimox HavywcIeHUs: 6AIIOB
KM|mecTp| koHTpoIs Oaut eTCs B
MEpOTIPUSTHS A

KonrtposnbpHas paboTa mpoBOANUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUEHUE 45 MUHYT
MUCbMEHHO 1o OmiieraM. B 6unere — aBa
BOIIPOCA U3 CIIMCKA, PUJIATralOLIerocs K
KaX101 KOHTPOIbHOU. CTy/I€HTHI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEe [0 METOAUYECKUM
MaTepuaiam, IpeICTaBICHHBIM B CHCTEME
OnexTpoHHblid OYpI'Y.

5 6annoB — Ka) bl BOIIPOC PACKPHIT
[OJTHOCTBIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHWS, JaH IPaBUJIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oaiia — KaX bl BOIIPOC
PAcKpBIT XOPOILO, C JOCTATOYHON CTEIIEHBIO
MOJIHOTHI, 3 0ajia — KaKIblii BOIPOC PaCKPHIT
KP1 1 | 5 |ynOBIETBOPUTEIBHO, UMEIOTCS ONPEAECICHHBIE [3a4ET
HEI0CTaTKH 110 MOJHOTE U COAEPIKAHUIO
Ka)JI0TO OTBeTa, 2 0ajsa — OTBETHI HE
SBJISIFOTCS JIOTMYECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIii TOCTABIEHHBIN
BOIPOC PAaCKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PEHUS TOJTHOTHI U IITyOMHBI U3JI0KESHUS
Marepuaia, B OTBETaX MPUBOAATCA
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[OCTaBJIEHHOMY BOIIPOCY, HO HE JIaloliue
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIPOCHI WM COZIEP>)KaHNUE OTBETOB HE
COBIAJAET C MOCTABIEHHBIM BOIIPOCOM, 1 Oas
— IpyOble OLIMOKHU B OTBETE, BEPHBIMU
saBisitoTcs MeHee 50% oreeToB, O 0aI0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnii
KOHTPOJIb

KoHTposbHas paboTa MpOBOIUTCS HA
MPaKTUYECKOM 3aHATUU B T€UeHUE 45 MUHYT
MICbMEHHO 1o OuiieraM. B Ouiere — aBa
KP2 1 5 [Bompoca u3 cnucKa, MpUJIararonierocs K 3a4eT
KaX101 KOHTPOJIbHOU. CTy/I€HTBI MOTYT
03HAKOMUTBCS CO CIIMCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHEE 10 METOIUUYECKUM

Texymuin
KOHTPOJIb




MaTepuasiaM, MPeACTaBICHHBIM B CUCTEME
OnekTpoHHbIN FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MMOJTHOCTBIO, CTY/ICHT TTOKa3ajl OTJIUYHbIE
3HAHUSI, 1aH NPABUJIbHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHOU CTENEHbIO
MOJIHOTHI, 3 Oaja — KaXK/IbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OIPE/ICTICHHBIC
HEJIOCTATKH IO TIOJIHOTE U COAECPKAHUIO
Ka)KI0I'0 OTBETA, 2 Oajlia — OTBETHI HE
SIBJISTFOTCS JIOTMYECKH 3aKOHYEHHBIMH 1
000CHOBAHHBIMHM, KaXbIi IOCTABICHHBIN
BOIIPOC PACKPBIT HEYJIOBIETBOPUTEIIBHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
Marepualia, B OTBETax MPUBOASITCA
0CCCHCTEMHBIE CBEICHUS, OTHOCSIIUECS K
MMOCTAaBJIECHHOMY BOIIPOCY, HO HE JAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COJIEP’KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— TpyOble OMMUOKH B OTBETE, BEPHBIMHU
sBisgroTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOMPOCHI.

Texymnmi
KOHTPOJIb

KP3

KontponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUChbMEHHO 1o OmieraM. B 6unere — aBa
BOIIPOCA U3 CIUCKA, MPUJIAraloierocs K
Ka)KJ10i1 KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee MO METOIUYECKUM
MaTepHaliaM, MPeACTaBICHHBIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aJaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHON CTENEHBIO
MOJIHOTHI, 3 0ajia — KaXKIbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OIPE/ICIICHHBIE
HEJOCTATKH IO MOJTHOTE U COMIEPKAHUIO
Ka)XJIOTO OTBETa, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU 1
000CHOBAHHBIMH, Ka>K/IbI TOCTABIICHHBIH
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBENICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJTH COZIEP’)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMMUOKH B OTBETE, BEPHBIMHU
sBigroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymmii

KP4

KontposibHas paboTa MpoBOAUTCS Ha

3a4CT




KOHTPOJIb

MPaKTUYECKOM 3aHATUU B Te€UeHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaM. B Omiiere — nBa
BOIIPOCA U3 CIMCKA, MPUJIAraroierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyJI€HTBl MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee M0 METOIUYECKUM
MaTepHaliaM, MPeACTaBICHHbIM B CUCTEME
OnekTpoHHbIN FOYpI'Y.

5 6ayoB — Ka)IbIil BOIIPOC PACKPHIT
MOJIHOCTBHIO, CTYJICHT TTOKa3aJl OTJIUYHBIC
3HAHUSI, 1aH NPABUJIBHBIA OTBET HA KaXbII
3aJIaHHBIN BOTIPOC, 4 6asia — KaK bl BOPOC
[PACKPBIT XOPOIIO, C JOCTATOYHON CTENEHbIO
MOJIHOTHI, 3 Oajia — KaXK/IbIi BOIPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OTIPE/ICTICHHBIC
HEJ0CTATKH 10 MOJTHOTE U CONEPKAHUIO
Ka)KIOI'0 OTBETA, 2 0ajlia — OTBETHI HE
SIBJISIIOTCS JIOTHYECKH 3aKOHYCHHBIMH H
000CHOBAHHBIMHM, KAl IIOCTABIICHHBIN
BOIIPOC PACKPHIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PEHUS TIOJTHOTHI U TITYOUHBI U3JI0KESHUS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHEBIE CBEICHUS, OTHOCSIIHUECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJIH COZIEP’)KaHUE OTBETOB HE
COBIAJIA€T C MOCTaBICHHBIM BOMPOCOM, 1 Oa
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnii
KOHTPOJIb

KP5

KonTposnpHas paboTa npoBOIUTCS HA
[IPAKTHYECKOM 3aHITHU B TeUeHUE 45 MUHYT
MUCbMEHHO 1o OmieraM. B 6unere — aBa
BOIPOCA U3 CIMCKA, IPUJIararoierocs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee MO METONYECKUM
MaTepuaiam, IpeJCTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6anmnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NIOKa3aJl OTJINYHbIE
3HAHUS, JaH IPaBUIIbHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpPBIT XOPOILIO, C JOCTATOYHOHN CTEIIEHBIO
MOJTHOTHI, 3 0ajia — KaXKIbli BOMPOC PaCKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS OIPEIEIICHHBIE
HEJOCTATKH 110 MOJTHOTE U COJIEPKAHUIO
Ka)JIOTO OTBETa, 2 0ajsa — OTBETHI HE
SBIISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMH, Ka)K/IbIi TIOCTABIEHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIBHO C
TOYKH 3PEHUS ITOTHOTHI ¥ IITyOMHBI U3JI0KESHUS
MaTepHalia, B OTBETaX MPUBOASATCS
OeccrucTeMHbIE CBEICHUS, OTHOCSIIUECS K
[MOCTABJIEHHOMY BOITPOCY, HO HE JJAOIIHE

OTBCTA HA HETO, OTCYTCTBYIOT OTBCTHI HA BCC

3a4CT




BOIIPOCHI WJIN COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpOCcoM, 1 Gast
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0amI0B — HET
OTBETOB HA BOIIPOCHI.

Texymui
KOHTPOJIb

KP6

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSITUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Onitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATAlOIIETOCs K
Ka)KJ10M KOHTpOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPEACTaBICHHBIM B CUCTEME
OnexTpoHHbl FOYpI'Y.

5 6auI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIC
3HAHUSI, 1aH MPABUJIbHBIA OTBET HA KaX bl
3a/laHHBII BONPOC, 4 Oaia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTETEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0Tr0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PSHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IIINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpocoM, 1 6as
— TpyOBIe OIIMOKHU B OTBETE, BEPHBIMH
saBirsitoTest Meree 50% orsetos, 0 6amIoB — HET
OTBETOB Ha BOIPOCHI.

3a4CT

[Ipome-
KyTO4YHasA
arTecTanus

3auét

5 6amnoB — KaXXIpli BOIIPOC PACKPBIT
[OJTHOCTBIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHWS, JaH IPaBUJIBHBIN OTBET HA KAXKIbIN
3aJaHHBINA BOTIPOC, 4 Oaiia — KXl BOIIPOC
PacKpBIT XOPOILO, C JOCTATOYHON CTENIEHBIO
MOJIHOTHI, 3 0asia — KaKJIblii BOIPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCSl OTIPEICIIEHHBIE
HE0CTaTKH 10 MOJTHOTE U COIEPIKAHUIO
Ka)JI0OTO OTBETa, 2 0aysa — OTBETHI HE
SBJISIFOTCS JIOTHYECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMHM, Ka)kK/IbIi TIOCTABIEHHBIN
BOIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOYKH 3PEHUS TOJTHOTHI U IITyOHHBI U3JI0KEHUS
MaTepuaia, B OTBETaX MPUBOAATCS
OeccrucTeMHbIe CBEICHUS, OTHOCSIIUECS K
[OCTaBJIEHHOMY BOIIPOCY, HO HE JIaolne
OTBETA HA HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIPOCHI WM COZIEP>)KaHNUE OTBETOB HE
COBIAJIAET C MOCTaBIEHHBIM BOIIPOCOM, 1 Oas

— rpyOble OLIMOKHU B OTBETE, BEPHBIMU

3a4CT




saBsaroTcs MeHee 50% orBeros, 0 0aUIOB — HET
OTBETOB Ha BOIIPOCHI.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOYHOM TIpomeypa IpoBeIeHHs Kpurepuu
P ! P Pt OLICHHUBaHUS
aTTecTaluu

[TpoxoxkeHre MPOMEKYTOUHOH aTTeCTalluy He 0053aTeIbHO,
BO3MOYKHO BBICTaBJICHHE OLIEHKH I10 TeKylieMy KoHTpouto. [1o |B coorBercTBHE C©
3a4er JKEJIAHUIO CTY/IEHTa IPOBOJIUTCS MPOLeypa MPOMEXyToUHON |om. 2.5, 2.6
aTTecTalMy 1o OuIeTaM ycTHO, B OuieTe Ba BOIpoca, [TomoxxeHus
MaKCUMaJIbHO MOXHO MOJyYUTh 5 OaJlsIoB.

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

K P
OMIICTCHIIN N C3YyJIbTAaThbl O6yquI/I$I 12314l5l6l7

OIIK-3 3HAET: TEOPETUYECKUE OCHOBBI CIIEKTPOCKONUYECKNX METOJIOB; HAHHHAH
YMeeT: MPOBOAUTH KaueCTBEHHBII U KOJTMUECTBEHHBII aHAIN3 0OBEKTOB 1L L
OKpY>KaloIlel Cpebl;

MeeT NpakTUYECKU OMBIT: POBEACHUS CIIEKTPOCKONIMYECKOT0 aHAIN3a U
OIIK-3 VHTEPIIPETalUU [TOIYyYEHHBIX PE3YJIbTATOB Ul PELICHU 3a1a4 HAHH
npo¢eCCHOHAIBHON AESITeIbHOCTH.
TuoBbIE KOHTPOJIBHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISATCS B

I[MPUITIOKCHUAX.

OIlK-3

7. YueOHO-MeToAMUYecKOe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:
He npenycmorpena

0) OononHumMeNbHA IUMepamypa:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble JHCYPHANbL O OUCYUNTUHE, UMelouwuecs 6 bubnuomexe.
1. JKypHas HEOpraHM4eCKOW XUMUU

JKypHan opranndeckon Xumun

Kypnan ¢puznueckoil XuMHUH

Heoprannueckue marepuasl

Bectauk "HOYpI'Y". Cepus "Xumus"

Nk WD

2) MemoouuecKkue YKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. ®usnyeckue METOABI UCCIEAOBAHMS, UCTIONB3YIONINE IEKTPOMAr-
HUTHOE H3Iy4deHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.
2.  ®wusnyeckue METOAbl UCCIIECIOBAHUS: METOIbI MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HA0BON U IIEKTPOHHON MUKPOCKOIIUU: Y4eOHOe mocodue /
B.B. Apnun. — Uensounck: M3narensckuii neatp FOYpI'Y, 2020. — 96 c.



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
dusznvecKre METO/IbI UCCIICTOBAHMS, UCIIONIB3YIONINE dIIECKTpOMar-
HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii

1.

uentp FOYpl'Y, 2019. — 80 c.

2.

dusnueckre METOIbI UCCIIEIOBAHMS: METOIBI MATHUTHOTO PE30HAHCA,
Macc-CIEeKTPOMETPHH, 30HA0BOM U ANEKTPOHHONH MUKPOCKOINH: ydeOHOe mocooue /
B.B. ApnuH. — Yenabunck: U3narensckuit nentp HOYpI'Y, 2020. — 96 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onvcanue
JTUTEPaTyphI AIIEKTPOHHOM
bopme
basbuip, O. K. Beenenue B kypc «®u3znueckre METObI
OCHOBHAS SEC msnarenncrpaliCCTCAOBAHIS B XHMUID : yuebHoe nocobue / O. K. ba3puis. —
1 2 2-e u3a. — Tomck : TT'Y, 2016. — 132 ¢. — Texker :
nureparypa Jlanb . )
DIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAs CUCTEMA.
https://e.lanbook.com/book/91951
JIykxos, B. B. ®u3nueckre METOIbI UCCAECAOBAHUS B XUMUH :
yaeOHoe mocodwue / B. B. JIykos, 1. H. Illep6akoB. — PocToB-
p (OcuosHas ObC M3maremneTBal 1oy ODY, 2016, — 216 o. — ISBN 978-5-9275-2023-7.
nmuTepaTypa Jlanb ) . )
— Tekct : anexTpoHHbIH // JlaHb : 2IeKTPOHHO-OUOIHOTEYHAS
cuctema. https://e.lanbook.com/book/114513
Baiirynesuu E.A., babkuna O.B., CBemimunsrii B.A.
Tepmuueckuil aHamu3 opraHMYECKUX MOJUMEPHBIX MaTepUaIoB
JlononnutensHas [IBC uznarennbcTBa . .
3 1 KOMITO3UTOB. YueOHoe mocodue. — Tomck: HarnpionanpHbIH
nmuTepaTypa Jlanb . . 9
vccienoBareabckuit ToMCKHIA rocyaapCTBEHHBIH YHUBEPCUTET,
2011. — 56c¢. https://e.lanbook.com/book/44967
PacTpoBast 2IeKTpOHHAs] MUKPOCKOTIHS JJIsl HAHOTEXHOJIOTHA.
JonmonuutensHas |9bC n3garenbcTBa "
4 TeDATVDA ans Mertonsl u npuMenenne. — M.: U3marenscTBo "Jlabopatopus
patyp saanuii”, 2014. — 600 c. https://e.lanbook.com/book/166756

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

Her

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHUKA,

Bun 3anaruii ayz_[ NpeayCTaHOBJIEHHOE MPOTpaMMHOE 0OecIieueHHe, UCTIONIb3yeMOe JUTsl pa3InYHbIX
BUJIOB 3aHATHUI
307
Jlexuun (1a) Jlocka, Mapkepsl
[IpakTnueckue 04 1. Onpenenurens NopoBbIX XapakrepucTuk ASAP-2020. 2. Ananu3atopsl

3aHATHA U (1) pa3mepa JacTuil B cycnensun (komriekc) Microtrac S-3500, Nanotrac 253 Ultra.

CEMMHApPbI 3. CuctemMa TepMHUYECKOTO aHAJIM3a B COCTABE CHHXPOHHOI'O TEPMUYECKOTO




anammsaropa (TT-JICK) Netzsch STA 449C «Jupiter» 1 KBaapynoasHOTO Macc-
criekrpomeTpa QMS 403C «Aéolos». 4. CHHXpOHHBIN TEPMUUECKUN aHATTHU3aTOP
(TT-JACK) Netzsch STA 449F1 «Jupiter».

IIpaxkTuueckue

307
3aHATHS U (1a) Jlocka, Mmapkepsl
CEMUHAapbI
MoaKTieckie 1. Komruieke ckanupyromen anekTponHoit mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHA U . N
P— (1) [[IpocBeunBarowMii AMEKTPOHHBIN MUKPOCKON BBICOKOTO paspermenus Jeol JEM-

2100. 3. ludpakromerp peHTreHOBCKUM noporkoBbiid Rigaku Ultima I'V.




