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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeneseHUsl CTPYKTYPbI BEIECTB. 3aAa4u JUCHUILUIUHBL: 1. O3HAKOMHUTHCS C
OCHOBHBIMH NPSIMBIMHU ¥ KOCBEHHBIMH METOJIAMH OINIPEAENEHUS CTPYKTYpBI. 2. M3yunTh
OCHOBHBIE MPUHUUIIBI pa0OThI UCCIIEI0BATEIHCKOTO 000PYI0BaHUS, IPUMEHIEMOTO JJIs
ONpENENICHUs CTPYKTYpPHL. 3. HayunTbCsl CTaBUTHCS MCCIEN0BATENBCKHAE 3a0a9N JUIS
OTPEJIENICHHS CTPYKTYPhI M BBIOUpATh MyTH UX perieHus. 4. OcBouTh NpuémMbl 00pabOTKU
JAHHBIX M aHAJIU3a MOJYyYEHHBIX IKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEENICHHs CTPYKTYPBbI, IPUHIIKIIAM PaOOThI HCCIIEA0BATEIHLCKOTO 000PYA0BAHMS,
MeTozaM IpoOonoAroToBku. IlpakTruueckas 4yacTh MpeArnogaraeT 3HakoOMCTBO ¢ pabOToOMH
psiJia COBPEMEHHBIX BRICOKOTEXHOJIOTMUHBIX UCCIEA0BATEIBCKUX TPUOOPOB
(ompenenuTenb NOPOBBIX XapakrepucTuk ASAP-2020, ananuzaropsl pa3Mepa 4acTHI] B
cycnien3uu (komrieke) Microtrac S-3500, Nanotrac 253 Ultra, koMmruieke CKaHUPYIOIIEH
anekTponHoi mukpockoruu Jeol JSM-7001F, EDS Oxford INCA X-max 80, WDS Oxford
INCA WAVE, EBSD u HKL, npocBeunBaromiuii 31eKTPOHHBIA MUKPOCKOI BEICOKOTO
paspemenus Jeol JEM-2100, mudpakromerp peHTreHOBCKH mopomkoBeIi Rigaku Ultima
IV, monokpucraneubiil quppaxrometp «Bruker» D8 Quest, BomHOBOM
penTrenodiayopecteHTHbIi criekrpomeTp Rigaku Supermini, anHanuTruyeckuii KOMILIEKC
Ha 0aze razoBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010 Ultra,
ABTOMAaTU3MPOBaHHAs CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence LC-
20, cnekTpoQoTOMeTp yAbTpaHrOIETOBOrO U BUAUMOTO Jiharna3oHa crekrpa Shimadzu
UV-2700, cnektpodotomerp uHppakpacHoro nquanazona cnekrpa Shimadzu IR Affinity-
1S, cucrema TepMUYECKOTO aHANIM3a B COCTABE CUHXPOHHOTO TEPMUYECKOTO aHAIIM3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuit ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCSI 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIETOBAHMS HA JaHHBIX
npubopax U MOAX0JaMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HaeT: cTaHAapTHBIE METOBI MOTYUYCHHUS,
UACHTU()DUKAIIMY U UCCIICIOBAHUS CBOMCTB BEIIECTB
1 MaTepHUaJIOB, IpaBuiIa 00paboTKH U 0hOPMITCHHUS
pEe3yJITaTOB pabOThHI

'YMeeT: BRIOUpaTh TEXHUYECKUE CPECTBA [T
U3MEPEHHsSI OCHOBHBIX TAPaMETPOB
TEXHOJIOTMYECKOTO MPOolLiecca, CBOMCTB ChIPhS U
MPOTYKIIUU

MMeeT mpaKTUYECKH OTIBIT: OCYIICCTBICHHS
TEXHOJIOTHUYECKOTO MPOLIECCa B COOTBETCTBHU C
perIaMeHTOM

VYK-1 CriocobeH ocymecTBIsTh NOUCK,
KPUTHYECKUI aHAJIU3 U CUHTE3 HHPOpMAIH,
MPUMEHSATh CUCTEMHBINH MOAXO/ AJIS peIICHUs

IIOCTABJICHHBIX 3aaa4

OIIK-2 CriocoGeH UCoib30BaTh TEOPETHUECKHE [3HACT: TEOPHIO M METOOJIOTHUIO SKOJIOTHH,
OCHOBBI 3KOJIOTHH, T'CO3KOJIOI'H, T'COSKOJIOTHH, TPHUPOJOIOJIE30BAHN A, OXPAHBL




MIPUPOIOTIONB30BAHMS, OXPAaHBI IPUPOJIBI U HAYK 00
OKpY XKaromen cpejie B mpodheCCHOHATbHON
ACATCIIbHOCTU

MPUPOJIBI U HAYK 00 OKpPYKAOIIEH Cpeie B HaAyYHO-
MCCIIEIOBATENbCKON U MPAKTUYECKOU JIEITENHbHOCTH
'YMeeT: Ha OCHOBE TEOPETHUECKUX 3HAHUM
BBEIOMPATh METO/IBI PEIICHUs 3a/1a4 B chepe
OKOJIOTUHU U HpI/IpOI[OHOJIB3OBaHI/I$I

NMeeT mpakTUUEeCKUI OMBIT: MPUMEHEHUS TTOIXO0I0B
DKOJIOTHUUYCCKUX HayK JUIA HHaHI/IpOBaHI/IH nu
peaTu3aiyy IeITeIbHOCTH TI0 MPEJ0TBPAIIEHUTO
HEraTUBHOTO BO3JICUCTBHS Ha OKPY>KAIOIIYIO CPELY,
OXpaHe TPUPOJIbI, PAIlMOHATHFHOMY HCITOJIb30BAHHUIO
MPUPOAHBIX PECYPCOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMNX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

[lepeueHs mocIEAYIONIMX AUCIUTLINH,
BUJIOB paboT

1.0.20 IIpuxnanHas METpOJIOTHs,

@®J1.02 AnbrepHaTUBHBIE ICTOYHUKW SHEPTHUH,
1.0.26 Yuenue 06 atmocdepe,

1.0.24 Teorpadwus,

1.0.11 Marematuka,

1.0.12 Teopust BEpOSTHOCTEN U MaTeMaTH4YECKas
CTaTUCTHUKA,

1.0.27 Yuenue o rumpocdepe,

DJ1.03 OU3UKO-XUMHUUECKUM aHATTNU3 00BEKTOB
OKpY>KaroIlen CpeIbl,

1.0.13 Uudopmaruka,

1.0.33 ®dusnyeckre U XUMHUYECKUE TTPOIIECCHI B
MIPUPOTHBIX M TEXHOTCHHBIX CUCTEMAX,

1.0.18 ®dusnka,

1.0.37 O¢ucHbIe MPUIOKEHUS U TEXHOJIOTHH,
YyeOHast mpakTHKa (HayYHO-HCCIIeA0BaTEIbCKAs
pabora, noiyyeHue NePBUYHBIX HABBHIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp),
YyeOHast mpakTHKa (HAyYHO-MCCIIEA0BATEIbCKAS
paboTa, Mmoy4eHne NepBUYHbBIX HABBIKOB HAY4YHO-
MCClIeIoBaTEIbCKOM paboThl) (2 cemectp)

He npenycmorpensl

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimna

TpeboBanus

1.0.13 Nndopmaruka

3HaeT: OCHOBHBIC MOHATHSA HHPOPMATHKH; HOPMBI U
CIIOCOOBI TIPEICTABICHUS JaHHBIX; COCTaB,
Ha3zHaYCHHE (PYHKIIMOHATBHBIX KOMIIOHCHTOB U
[IporpaMMHOro O6€CHC‘ICHI/I$I, OCHOBHBIC ITIOHATHUA
WH(QOPMAITMOHHBIX TEXHOJIOTHI U MUCKYCCTBEHHOTO
WHTEIIEKTa YMEET: MMPUMCHSATH TUIIOBBIC
POTPaMMHBIE CPEACTBA CHCTEMBI; TIOIh30BaThCS
CCTCBBIMU CPCACTBAMU JJIA O6M€Ha JAHHBIMHU C
WCIIOJIb30BaHUEM ceTH VIHTepHET, IPUMEHSTh
UH(OPMAITMOHHBIEC TEXHOJIOTUH IIPH TOCTAHOBKE U

bopMyIIUPOBKE 3a/1a4 B 00JIACTH YKOJIOTHH,




[IPUPOAOIIOJIB30BAHUS U OXPaHbI Ipupoas! MiMeer
MPAKTHYCCKHIA OIBIT: HABBIKAMHU 00€CTICUCHUSI
0e30MmacHOCTH HHPOPMAIIUU C TIOMOIIBIO TUTTOBBIX
POrPaMMHBIX CPEJICTB, HCIIOIb30BaAHHUS
UH(QOPMAITMOHHBIX TEXHOJIOTHH MPU PELICHUH 33134
B MPO(ECCHOHATBHOM ACATEILHOCTH

1.0.26 Yuenue 06 atmocdepe

3HaeT: 3aKOHOMEPHOCTH Pa3BUTHSI IPOLECCOB,
NpPOTEKAIOLINX B aTMOc(epe, OCHOBHBIE
3aKOHOMEPHOCTH (PU3HUECKUX TPOLECCOB B
arMocgepe YMeeT: aHaIM3UPOBaTh MPOIIECCHI,
poxXoJsIIne B aTMocdepe, 000CHOBBIBATH CTETIEHb
BIIMSHUS HEOMArONPHUATHBIX U3MEHEHU KilnMara Ha
MPOLIECCHI U sIBJIEHUS B Onocdepe s

A EKTUBHOTO UCIOIB30BAHUS IPUPOTHO-
[peCypCHOro noreHnuana MiMeeT npakTuaeckuit
OTIBIT: PabOTHI C KapTaMH, TpaprueCcKUMHU
MaTepuantaMy 1 TabauIaMu METeOJaHHBIX [T
POTHO3MPOBAHUS aTMOC(EPHBIX MPOIECCOB,
MPUMEHEHUS MUKPOKIMMAaTHUYEeCKON HHPOpMaIUK
TUIs peleHus 3a1a4 001acTH SKOJIOTHU U
IPUPOIOIOJIB30BAHUS

@®J1.02 AnbrepHAaTUBHBIE UCTOYHUKU SHEPTUU

3HaeT: OCHOBHBIEC BUJIBI ATbTEPHATHBHBIX
MCTOYHUKOB YHEPTUU U UX SHEPTeTUUECKUI
MOTEHIINAJ, IPUHITUIIBI BEIOOpA U 000CHOBAHMS
MPUMEHEHUS aJIbTEPHATUBHBIX HICTOYHUKOB
SHEPTHH, OCHOBHBIE BUIbI aJIbTEPHATUBHBIX
MCTOYHUKOB YHEPTUU U UX SHEPTeTUUECKUI
MOTEHIINAJ, IPUHITUIIBI BEIOOpA U 000CHOBAHMS
MPUMEHEHUS aJIbTEPHATUBHBIX UICTOYHUKOB SHEPTUU
'YMeeT: OIleHMBATh YKOJIOTHUECKUE MOCICACTBUS
MPUMEHEHUS aJIbTEPHATUBHBIX HICTOYHUKOB
SHEPTHUH, OIIECHUBAThH IKOJIOTUYECKHUE TIOCIICCTBUS
MPUMEHEHUS aJIbTEPHATUBHBIX UICTOYHUKOB SHEPTUHU
MmeeT npakKTU4EeCKUM ONBIT: UCIIOIb3BaHUS
HABBIKOB 3KOJIOTO-3KOHOMHYECKOI'0 aHaIn3a,
HCIT0JIb3BAaHUSI HABLIKOB DKOJI0I0-3KOHOMHUYECKOTO
aHaJIn3a

@DJ1.03 OU3UKO-XUMHUUECKUM aHATTNU3 00BEKTOB
OKPYKaIOIIEeH Cpebl

3HaeT: METOIbl aHaJM3a OOBEKTOB OKPYKAFOIIEH
cpenbl, 0a30BbIC 3HAHUS B 00JIACTH MaTeMAaTHKH,
bu3uKy, GU3NIECKON XUMUHU JUTSI 00pabOoTKH
UH(OPMAIH 1 aHATTN3a TaHHBIX B O0JIACTH
DKOJIOTUHW M TPUPOIOTIONB30BAHMS YMEET:
MPOBOANUTE 00PAaOOTKY M CHCTEMATH3AIHIO
UH(OPMAITUH [T PEIICHHS TOCTABJICHHBIX 33134,
NPUMEHSTH 0a30BbIe 3HAHUS (PU3NIECKHUX 3aKOHOB U
aHaM3a GU3NICCKUX SIBICHHUH TS pEIICHUS 33134
npodeccruoHabHON AeaTenbHocTH Mimeet
NPaKTUYECKHIA OIBIT: BEIOOpA METOJIOB PEUICHHUS
MOCTaBJICHHBIX 33/1a4, UCTIOJIb30BAHMS 3HAHUH
MaTeMaTHu4eCcKuX, PU3NUeCKuX, (HU3NKO-
XUMHUYECKUX, XHMUYECKUX METOJI0B UCCIIEIOBAHMUS
IUTsL penIeHus 3a1a4 MpodeCCUOHATBHOM
NesITeTbHOCTH

1.0.18 ®uzuka

3Haer: QyHIaMEHTaTbHBIC 3aKOHBI (PU3UKH YMEET:
BBIJICNIATH KOHKPETHOE (PU3HYIECKOE CONlEpIKaHKE B

MMPUKJIAJHBIX 3aaa49aX, pCUIaTb TUIIOBLIC 3a a4




MmeeTr npakTUYECKUI ONBIT: UCIIOIb30BaHUs
MOHATUHHOTO armapara GU3uKu

1.0.37 O¢ucHble NpUIIOKEHHUS U TEXHOJIOTUH

3HaeT: OCHOBHbIE MOHATHUS OPUCHBIX MPUIIOKEHUH U
TEXHOJIOTHiA, BO3MOKHOCTH TNT0OATBHBIX
MH(GOPMAIIMOHHBIX TOUCKOBBIX CUCTEM YMEET:
COCTaBJIATh Hay4HbIe 0030pHl, pedeparsl U OTUETHI
10 TEMAaTHKE MPOBOJMMBIX HcciieqoBaHui Mmeer
MPaKTUYECKHH OTBIT: COCTABICHUS U 0(hOPMIICHUS
Hay4YHOH TOKyMEHTalluu

1.0.27 Yuenue o ruapochepe

3HaET: CTPYKTYPY BOJIHBIX OOBEKTOB,
3aKOHOMEPHOCTHU UX (popMHUpOBaHUS U
TpaHc(opmaIuu, MOHIATHE THAPOTOTHIECKOTO
[IAKJIa BOIHBIX 00OBEKTOB U OCHOBHBIE
TUAPOJIOTHYECKHE MPOIIECCOB B BOOEMAX YMEET:
aBaTh XapaKTePUCTHKY (DPU3UKO-XUMUYECKUX
CBOMCTB BO/IHBIX 00BEKTOB, OLICHUBATH (PU3UKO-
reorpaduyeckue HakTopbl B BOAHBIX 00BEKTAX
MeeT npakTUYECKU OMBIT: UCIIOIb30BaHUS
3HAHUN 00 HYBOIOLUU TUAPOChHEPHI MO
BO3/ICHCTBUEM MPUPOTHBIX U AHTPOTIOTEHHBIX
dakTopoB 17 perieHus npodecCHoHaIbHBIX 33134,
CTaTUCTUYECKON 00pabOTKM U aHAM3a
CUIPOJIOTHYECKON MH(POpMAIHH

1.0.33 ®usnyeckre U XUMUYECKHE IIPOLIECCHI B
MPUPOJHBIX M TEXHOTEHHBIX CHCTEMaxX

3HaeT: 6a30BbIC 3HAHUA B 0071aCTU MAaTEeMaTUKH,
busuky, GU3NIecKoit XUMUU 1t 00pabOTKU
uHGOpMAIH U aHAIKN3a JaHHBIX B 00IacTH
DKOJIOTHH U TIPUPOJIOTIONIB30BAHMUS, CTAaHIaPTHBIE
METObI OTYUYEHUS, UICHTU(PUKAIIUN U
WCCJICJIOBAHUS CBOICTB BEIIIECTB U MAaTEPUAJIOB,
nmpaBuia 00paboTKH 1 0(OPMIICHHUS PE3YJIbTATOB
paboThI, 6a30BbIE OCHOBHI €CTCCTBEHHBIX HaYK,
HKOJIOTHYECKHUE MPOOIEMBI IKO- U TeXHOC(]EphI U
MPABOBEIC OCHOBBI MIPUPOJIOTIONH30BAHHS YMEET:
MPUMEHATH 0a30BbIe 3HAHUS (PU3MUYECKUX 3aKOHOB U
aHaM3a PU3NICCKUX SIBIICHUHN JIUTSL PEeIIeHUS 3a1a4
npodeccuoHaNbHOM 1eATeIbHOCTH, BEIOUPATh
TEXHUYECKHUE CPENICTBA IS U3MEPECHHSI OCHOBHBIX
MapaMeTpOB TEXHOJIOTHUECKOTO Mpoliecca, CBONCTB
CBIPBS ¥ TIPOTYKITUH, OIICHHBATH BO3MOYKHBIC
OTpUIATEeTIbHbIE MTOCIEICTBUS XO3IHCTBEHHON

e TEIILHOCTH Ha OKPYXKAIOIIYIO CPEILy U METOBI
YVAYUIIeHUs KauecTBa OKpyxaroiei cpensl Mimeer
MPAKTUYECKUI ONBIT: UCIIOIb30BAHUS 3HAHUM
MaTeMaTH4eCKuX, (Pu3nuecKux, GU3NKo-
XUMHYECKUX, XHMHYECKIX METOIOB UCCIICIOBAHHUS
TSI pelieHus 3a1ad mpodeccuoHaIbHON

eI TEIIbHOCTH, OCYIIECTBICHHS TEXHOIOTHUECKOTO
Mporecca B COOTBETCTBUU C PEITIAMEHTOM,
MIPOBECHHUSI OIICHKH COCTOSIHHSI U BO3JICHCTBHSI Ha
OKPY>KaIOIIYIO CPey, CHOCOOHOCTHIO
[peaT30BBIBATH TEXHOJIOTUIECKHUE TPOIIECCHI TIO
MUHUMHU3ALUU HETAaTUBHOTO BIMSIHUSI TEXHOT€HHOTO
BO3/ICHCTBHS C yUETOM IIPABOBBIX OCHOB
MIPUPOJIOTIONIB30BAHUS U OXPAHBI OKPYKAIOIIEH
CpeIbI

1.0.20 ITpuknagHas METPOJIOTHS

3HaeT: METOAbI o0ecIieueHNs KaueCcTBa ¥ TOYHOCTHU




W3MEPEHUMN IIPU PELICHUH 3a1a4
npodeccuoHaNbHOMN 1eATeIbHOCTH, OCHOBBI
METPOJIOTHH, CTAaHJAPTH3AIMU U CePTU(UKAIINH;
HEO0OXOAMMOCTb UCIIOB30BAaHUS B
npo¢eCCHOHAIBHON AEITETHHOCTH YMEET:
OCYUIECTBIISITh BHIOOP CPEACTB U3MEPEHUS 110
3a/laHHBIM METPOJIOTUUYECKUM XapaKTEPUCTUKAM,
MIPUMEHSATH CUCTEMHBIN NTOJXO0/1 B TEXHUKO-
DKOJIOTHYeCcKoi cepe MiMeeT mpakTHIeCKUil OTIbIT:
BbIOOPA METOIMK AJIs1 HKOJIOTMUECKUX UCIIBITAHUN 1
WCCJICIOBAHUM, UCTIONH30BAHUS UH(OPMAILIUU 00
OCHOBHBIX TEHJCHIIUAX METPOJIOTUU B 00NacTu
pecypcocOepeKeHHS U IKOJIOTHH

1.0.24 Teorpadus

3HaeT: 3aKOHOMEPHOCTHU pacupeieIeHus
[IPUPOLHBIX PECYPCOB B 3aBUCUMOCTH OT
reorpaduyecKoro MoJ0OKEHHs pErHoHa YMEET:
BBIZICIIATD INIABHBIC 1 BTOPOCTCIICHHBIC KOMIIOHCHTEI
MPUPOAHO-TEPPUTOPHUAIIBHOTO KoMILIeKca MmeeT
HpaKTI/I‘IeCKI/Iﬁ OIIBIT: UCITIOJIb30BaHU
reorpaduyeckoil HOMEHKIIATyPhI B
npodeccroHaIbHOM IeATeTbHOCTH; PAOOTHI C
KapTam# B 00JIaCTH PECYpPCOBEICHHUS, OXPAHBI
MPUPOJIBI, TPUPOIOTIOTH30BAHUS

1.0.11 Maremaruka

3HaeT: 0a30BbIE MOHATHSA, HEOOXOAUMBIE IJIS
pEIIeHUs] MaTeMaTHYeCKUX 3a/1a4, OCBOEHUS JPYTrUX
TUCIIUTIITUH YMEET: COCTABIIATH IJIaH PEIICHUS
3a/1a4M Ha OCHOBE UMEIOUIUXCS 3HAaHUM; CPaBHUBATh
pa3InyHbIE CTIOCOOBI pEIISHUs 3a/1a4H U BHIOUPAThH
HanOoJIee ONTUMAIIBHBIN cioco0 Mmeer
MPAKTUYECKUM ONBIT: IUIAHUPOBAHUS COOCTBEHHOM
NeATETbHOCTHU 1O MOUCKY PEIICHUS 3a]]a4ul Ha
OCHOBE MMEIONINXCS 3HAHWM; ITOUCKA H OCBOCHUS
HEOOXOAMMBIX JIJIsl pEIICHUS 3a/1a4i HOBBIX 3HAHHIMA

1.0.12 Teopust BEpOsSTHOCTEN U MaTEMaTUYECKas
CTAaTUCTHUKA

3HaeT: OCHOBHBIC MATEMaTHYECKUE METO/IbI,
MPUMEHSEMBIE B CCIIEOBAHUU MPOQECCHOHATBHBIX
Mpo0JIeM; METOIBI 00PaOOTKH PE3yIbTaTOB
HKCTIEPUMEHTAIBHOTO UCCIIEIOBAHUS YMEET:
UCIIOJIb30BaTh OCHOBHBIE MATEMATHUECKHUE TIOHSTHSI
B IPO(heCCHOHAIBHON IeITeTbHOCTH; TPUMCHSITh
MaTeMaTHu4eCKUe METOIbI 00pabOTKH Pe3yJIbTaToB
DKCTIEPUMEHTAJILHOTO UcciieoBanus Mimeer
MPaKTUYCCKHI OIBIT: PEIICHHUS] MATeMaTHYECKUX
3a/1a9; BEIOOpA KOPPEKTHOTO METOa 00padOTKH
HKCTICPUMEHTAJIBHBIX JAHHBIX

YueOHast mpakTuKa (HayqYHO-UCCIIE0BaTENbCKas
paboTa, moy4yeHue NepBUYHbIX HABBIKOB HAYyYHO-
nccie0BaTeabcKol paboThl) (2 cemecTp)

3HaeT: OCHOBHBIE METO/IBI COOpa, 00paboOTKH,
CHCTEMaTH3alluu M aHAJIN3a UHPOPMAIIUH B 001acTH
SKOJIOTUU U MIPUPOJIOTIONH30BAHUN, IPUHIIUTIBI
MPOSKTUPOBAHUS U TIPECTABICHUS O
npodeccroHaIbHON U HAyYHO-UCCIIEIOBATEIbCKON
eI TEIbHOCTH , 0a30BbIC 3HAHUS I cOOpa u
00paboTKu MHGOPMAIIMK B 00JIACTH SKOJIOTHH U
MPUPOJIOTIONIB30BAHUST YMEET: (POPMYITUPOBATH
3aJlauu MCCIIE0OBAHUS IPUPOIHBIX CPe, IPUMEHSATh
0a30BbIC 3HAHUS (PU3MUECKUX U XUMUIECKUX
3aKOHOB U aHAJIM3a SIBIICHUH JJIS pelIeHHs 3a/1a4 B

00JIACTH HKOJIOTHUHU M TPUPOAONONb30BaHus MMeeT




MPaKTUYECKUI OIBIT: TOJTOTOBKU PE3yIbTaTOB
Hay4HO-HCCIIEIOBATENbCKON IEATEIIBHOCTH JISl UX
[pacrpoCTpaHeHUs , UCTIOJIb30BaHUS 3HAHUHN
€CTECTBEHHOHAYYHOI'O U MaTeMaTH4e€CKOTO IUKJIOB
1U1s1 CUCTEeMaTH3alliy JaHHBIX ISl pEIICHUs 3a/1a4 B
00J1aCTH DKOJIOTHUH U TIPUPOIOTIOIE30BAHUS

YdeOHast MpaKkTHUKa (HayYHO-HUCCIIe0BaTEIbCKAsI
paboTa, Moy4eHHEe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboThl) (4 ceMecTp)

3HaeT: METOZI0B 0TOOpa MPod 0OBEKTOB
OKpYy>KaroIel cpeibl YMeeT: MpOBOJUTh 00paboTKy
W CHCTEMAaTHU3aIMI0 HH(OPMAIIUH TIPH TPOBEACHUN
HKOJIOTMYECKUX UCCIEIOBAHUH , TOATOTABINBATh
OTYETHI, COCTABIATH TAOIHIIBI, CTPOUTDH IpaUKH U
NpPEe3eHTAMKIC UCTIOIb30BaHHEM KOMIIBIOTEPHBIX
pPOTpaMM, TIPUMEHSTh TEXHOIOTHH
MH(POPMAIMOHHOTO 00eCTIeUeHUs TPU
MCCJIEJOBAHUN TEXHOJIOTHYECKUX MporeccoB meer
NPaKTUYECKHH OTBIT: NCIIOIb30BAHUS 3HAHUS
(byHIaMeHTaIbHBIX pa3esioB HayK O 3eMile,
OUOJIOTUY [T PEeLIeHH 3a]1a4 B 001aCTH 3KOJIOTHH
W TIPUPOJIOTIONB30BAHUS , TOJTOTOBKH PE3YIIETATOB
npo¢eCCHOHAIBHON U HayYHO-HCCIIe0BATENbCKOM
NeSITETTHHOCTH [T X PACIIPOCTPAHEHHS], HABBIKOB
3alUT Pe3yJIbTaTOB CBOW MpOQeCcCHOHATBHON
NeSITeTbHOCTH W apTYMEHTHPOBAHHOTO BEICHHS
mucKyccuu , coopa, 00paboTKH, cCHCTeMaTH3alluu
nH(}OpMaIH, BEIOOPAa METOIOB U CPEJICTB PEIICHUS
3a]1a4 110 3KOJIOTHH U MPUPOIOTIONB30BAHHUIO,
COCTAaBJICHUSI OTYETOB C TIOMOIIBIO TIPUKIIATHBIX

nporpaMm

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIUHBI COCTaBIsET 4 3.€., 144 4., 72,5 4. KOHTaKTHOMN

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
7

OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 144 144

Ayoumophvie 3aHAmusL: 64 64
Jlexuuu (JI) 48 48
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

ayuTopHbIX 3aHsaTHil (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
MOATOTOBKA K 3a4ETY 11,5 11.5
MOJTOTOBKA K KOHTPOJILHBIM paboTam 60 60

KoHcynbTanuu u mpoMexxyTodHask aTTecTalus 8,5 8,5

Bux konTpons (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprxkaHue TUCHMIIIIMHBI




Ne
paznena

O0beM ayTUTOPHBIX 3aHATUH 1O BUIaM B
HanmeHnoBanue pa3aenoB IUCHUILIMHbI qacax

Bcero JI 113

JIP

MeTo/bl, HCIIONIB3YIOIINE PEHTTEHOBCKOE U3JIyYEHUE 12 8

YO, BuanmMas 1 kojedaTenbHas CIIeKTPOCKOMHUS 18 12

MeTtoaer ®OC u XAFS, AMP u OI1P 20 16

A (W]~

MeTonb! 27EKTPOHHOM MUKPOCKOIINU U MacC-
CIIEKTPOMETPUU

\CI SN Ho ) =N

14 12

(=l ) f ) Fe)

5.1. Jlekuun

Ne Ne
NeKIMupasaesna

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE U3IIyUYeHUe: quana3oH, CBOMCTBa. [lonydeHne peHTreHOBCKOro
W3Ty4EHUs] B PEHTI€HOBCKOM TPYOKe U B CHHXPOTpOHE. PacingpoBka cTpyKTypbl
C UCIIOJIb30BAHUEM CPEJICTB UCKYCCTBEHHOIO MHTEIIIEKTA. TOPMO3HOE U
XapakTepucTuieckoe uanyuenue, K-, L-, M-cepun, 3akoH Mo3znu. YO-u3nyueHue:
TMana3oHbl )KECTKOro U MATKoro Y@, cBoiictsa. TBEPAOTENBHBIE U Ta30pa3psiIHbIE
ncTOYHUKHN YO. [TonynpoBOJHNKOBBIE HCTOUHUKN YD-U3ITydeHHUs], 3alpeIEHHAs
30Ha, IPEUMYILECTBA U HEIOCTATKH ITOIYIIPOBOJHUKOBBIX HCTOYHUKOB B
CpPaBHEHHH C JPYTMMU BUJAMU.

Onrtuueckuit nuanazon: YO, suaumsiii, UK. VicTouHrKH BUTUMOTO U3ITydYEeHHUS.
JTlroMmuHECTIeHTTNS, Ta3epHble UCTOUHUKHU. K-muanaszoH: OnvKHUN, CpeTHAMN,
naneanil UK. MukpoBOIHOBBIN quamna3oH. PagnoBoiHOBOE U3ITyYEHHUE:
NMana3oHbl, ICTOYHUKH, TpUMEHeHuE. McciienoBane CTPYKTYpPhI BEIIECTBA.
[Ipsimast u oOpaTHasi CTpyKTypHas 3aj1a4a. [I[porpaMMHbie cpeicTBa Ha OCHOBE
MCKYCCTBEHHOTO MHTEJUIEKTA /I PELICHUS CTPYKTYPHBIX 3a/1a4.

CtpyKTypa, OJMKHUN U TATBHUHA MOPSIKUA, KPUCTAITMIHOCTh, MOHO- H
MMOJIMKPUCTAI, aHU30TPOINUS CBOMCTB. PEHTT€HOCTPYKTYPHBIN aHAJIN3.
O6pa3zoBanue AU paKIIMOHHBIX MaKCUMYMOB. MeTosel JIays u Byneda-bparra.
PCA npu noMoIu MOHOKpUCTalIbHOTO Audpakromerpa. M3yuaembie 00beKTHI, R-
daktop. PactmdpoBka CTPyKTyphI 110 TaHHBIM MOHOKpHUCTaIbHOTO PCA ¢
MCII0JIb30BaHUEM CPEICTB NCKYCCTBEHHOIO MHTEIIEKTA.

[TopomkoBeiii POA. 3anuck nudpakrorpamM, ypaBuenue Bynbsga-bparra.
XapakTepuCTUKU TUPPAKIUOHHBIX MAKCUMYMOB, MoTy4aemasi uHpopmanus,
ypasHeHue Llleppepa. ManoyrinoBoe peHTIT€HOBCKOE PacCesHUE: U3y4aeMble
00BEKTHI, 3aITUCh U pacindpoBka ganHbIX MYPP. Husko- u
BBICOKOTEMIIEPATYPHbIE IPUCTABKH: HEOOXOIMMOCTD UCIIOJIb30BaHMS, peaTn3alys,
MPUMEHEHUE JIJIS1 UCCIIEIOBAHMIA.

Crnekrpockonus. Jlucneprupyromniue cnekTpoMeTpsl. /lucneprupoBanue cBera Ha
npusMe, TMGPaKIMOHHON peméTke, CBETOQMIBTPax, IPUMEHEHUE CBETOIUOI0B.
Henucneprupyroniuili CHEKTpOMETP: MPUHLUII, BO3MOKHOCTH, IPEUMYIIIECTBA.
YO-puaumast, omkHsas UK criekrpockonus. Xpomodopsl, aykcoxpoMsl. I'urnco-,
0aTOXPOMHBIN C/IBUT, TUIIO- M TUIEPXPOMHBIN 3P PeKT — yeM 00yCIIOBICHBI U
BBI3BAHBI.

Wuterpupytomas chepa. Onruyeckas IIOTHOCTb, UANA30HbI A U JUTMH BOJIH.
[Tponyckanue. [llupuna 3anpeménnoit 30861 OnpeneneHue, MpakTHIecKoe
3HaueHue. Typounumerpust, Hedenomerpus. CylTHOCTb METOJJOB U IPUMEHEHHUE.
JlnHamuueckoe ceeropaccesHue. CylHOCTb METOJIa U IPUMEHEHHE.

BO3HUKHOBEHME U BUJIbI JIIOMUHECIICHIINH. JIFOMMHECIIEHTHAs CTIEKTPOCKOMUSI.
CymHocTh MeTonia u npuMmeHenne. MK-cnexkrpockonus. Bo3HUKHOBEHHE U BUIBI
kosneOanuii. [Ipumenenue it cTpykTypHoro ananusa. [Ipodononroroska st UK.

3anuch CHIEKTPOB C TBEPMBIX BEMIECTB (TaOJETKH, CYyCIEH3UH, TIEHKH). MeTobI




orpaxenus. HIIBO.

3anuch CEKTPOB ISl )KuAKocTed U razoB. MK cnexkTpockonus uciyckaHusl.
Cnexrpockonus KP. BosuuknoBenue konedanuii. Cszb ¢ UK crekrpockonueit.
CTpyKTYpHO-TPYNIIOBON aHAJIN3 B KOJIEOATEIbHON CIIEKTPOCKOIIHH.

Metoasl ®OC, KMHETHUECKask SHEPTUs HIEKTPoHA. ICTOUHMKY H3TyUyeHus,
XUMHUYECKHUI CIBUT U CyIIHOCTh MeTos10B YDIC u POC. O6paszoBanue Oxe-
HIIEKTPOHOB, CYIIIHOCTh U puMeHeHne Oxxe-creKTpockonuu. BozHukHOBEHNE
PEHTIC€HOBCKOU (DITyOpECIEHIINH, CYIITHOCTh U TpuMeHeHne POC.

10

YerpoiictBo mpubopoB @IC, cXOACTBO U pa3andMs ISl KaKI0T0 METoa.
Bo3HnukHoBeHME crieKTpoB XAFS, xuMuueckuii cABUT. YCIIOBHS 3alMCH CIIEKTPOB
XAFS, 3amuch criekTpoB Tl pa3HbIX 00pa3IloB.

11

Metoast XANES u EXAFS, nonyuaemas napopmanusi. BosuukHoBeHne
MarHUTHOTO pe30HaHCa, YCIOBHS BOZHUKHOBEHU AMP, xapakrepucTrku nojeu.
Xumuueckuid casur B SIMP, koHCTaHTa SKpaHUPOBAaHUS, CIIMH-CIIMHOBOE
B3aUMOJICHCTBUE, TapaMeTphl, onpeaensieMbie B AMP.

12

3anuce cuektpoB AMP, @ypee-criekrpomerpsl, 1ByMepHbI AMP. Criektpockonus
OI1P, ciuHOBBIE BelecTBa, g-GpakTop, XUMUUeckHii caBur. HanpaBnenus
npuMmeHeHus JIIP, cniHOBBIE METKHU, CTUHOBBIE JIOBYIIIKH.

13

OO011Ke TPUHLUIIBI ANEKTPOHHONH MUKPOCKONTMU. Buibl u3nydeHuid,
00pa3yIoMXcs Ipy B3aUMOACHCTBUH IEKTPOHHOTO JIyya ¢ 00pa31om.
CkaHupyolas 1 IpoCBEYMBAOIIAsl AEKTPOHHAsI MUKpocKonust. COmyTCTBYIOIINE
MeTO/Ibl, ToTy4yaeMas uHpopmarus. I[IpodomnoaroroBka Juist 31€KTPOHHON
MUKpockonuu. OcoOeHHOCTH MOATOTOBKH 00pa3ioB Ayt COM. [IpoGonoaroroBka
s TIOM.

14

OCHOBHBIE IPUHIIUITBI MACC-CIIEKTPOMETPUH. PeskxnMbl paboThl Macc-
cnekrpomerpa. KBanpymnonbsHas, Bpemsinponérnas 1 MAJIJIN macc-
crekTpoMeTpusi. OcOOEHHOCTH U MIPUHIIUIIBI peaTn3alii aTOMHO-CHUJIOBOH,
TYHHEJILHOU 1 OMKHETIONbHON MuKpockornnd. J(uddepeHnmanpHas
CKaHMpYIOLas KalopuMeTpus. TepmorpaBumMeTpudeckuii ananus. [IpuHummnst

paboThI ¥ ToTy4aeMasi HH)OpMaIHs.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

Ne
3aHATHA

Ne

paszzienal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

YCTPONUCTBO CUHXPOHHOI'O TEPMUYECKOI0 aHAIM3aTOpa, OCHAIIEHHOTO
MprcTaBKamMu 715l Macc-criekrpoMerpun 1 MK-crekrpockonuu razoo0pa3Hbix
[IPOYKTOB TEPMOJIN3a

[IpoGomnonroroBka st repmudeckoro ananmsa (TA), oOpaboTka manHbIX TA,
uHTeprpeTanys TA KpUBBIX, TOTydaeMbIe TapaMeTphl

[TpoGomoaroroBka st COM. Heopranndeckue u opraHndeckue 00bhEeKTHI.

[Ipo6onoaroToBka 1 0COOEHHOCTH MUKpOaHaiin3a o0pa3noB merogamu EDS,
WDS, EBSD, XRF

[Ipo6onoxaroroska yist [I9M BbIcOKOro pasperieHus

[TpoGomonroToBka /it macc-cniekrpomerpun, UK, KP, YO-sugumoii
CIIEKTPOCKOIUHU

2
3
4
5
6
7

WO NN

[Ipo6omnonroroBka st MmetonoB PCTA, POA, AMP, OITP.

N BN (NN

5.3. JIaboparopHbie padoThI

He npenycmorpenst




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

IMoasun CPC

Crnucok nureparypsl (¢ yKkazaHUEM
paszienos, IaB, CTPaHUL) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

MMOJITOTOBKA K 3a4ETy

du3ndecKrue METOAbI UCCIICIOBAHUS
METOJIbl MArHUTHOTO PE30HAHCa, Macc-
CIIEKTPOMETPHUH, 30HIOBOM U ANEKTPOHHOM
MUKpPOCKOIUU: yueOHoe mocobue / B.B.
ApnuH. — YensOunck: M3narenbckuii EHTP
HOVYpI'Y, 2020. — 96 c. dusznueckue METOIbl
MCCIIE0BAHMS, UCTIOIB3YIOLIUE AIIEKTpOMar-
HUTHOE M3NyueHue: yuebHoe nocodbue / B.B.
ApnuH. — YensOunck: M3narenbckuii EHTP
OYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., CBernuunsiii B.A.
TepMuyeckuit aHaIM3 OpraHUYECKUX
[MOJIMMEPHBIX MATEPUAJTIOB M KOMITO3UTOB.
YueoHoe nmocoodue. — ToMck:
HamuoHanbHBIN HCCIIET0BATECIbLCKHI
ToMckuii rocyqapCTBEHHBI YHHUBEPCUTET,
2011. — 56¢. PactpoBas anexkTpoHHas
MUKPOCKOITHS JIJIs1 HAHOTEXHOJIOTHA.
Mertoabl U npuMeHeHne. — M.
W3narenscTBo "JlabopaTopus 3HaHHA",
2014. — 600 c. bassuin, O. K. Benenue B
Kypc «DHU3ndecKue METO/Ibl HCCIIEI0OBaHUS B
xuMumny : yaeobnoe nocodue / O. K. baspuie.
— 2-e w34, — Tomck : TT'Y, 2016. — 132 c.
JlyxoB, B. B. ®u3nueckue MeToubl
MCCIIEIOBaHMS B XUMUH : yueOHoe mocobue /
B. B. Jlykxos, U. H. [llep6akoB. — PocToB-
Ha-Jlony : FODY, 2016. — 216 c.

11,5

IIOArOTOBKAa K KOHTPOJIBHBIM pa60TaM

dusnuecKrue METOAbI UCCIEIOBAHUS
METO/Ibl MATHUTHOTO PE30HAHCa, MacC-
CHIEKTPOMETPHH, 30HI0BOM U 3JIEKTPOHHOM
MUKpOCKoNuu: yuyeOHoe mocobue / B.B.
AnuH. — YensOunck: M3narenbCkuii IEHTP
HOVYpI'Y, 2020. — 96 c. dusnyeckure METOAbI
MCCIIE0OBAHMS, HCTIOIB3YIONINE AIICKTpOMar-
HUTHOE M3JTyueHHe: yuebHoe nocobdue / B.B.
AnuH. — YensOunck: M3naTenbCkuii EHTP
HOVYpI'Y, 2019. — 80 c. Baiitynesuu E.A.,
baokuna O.B., Ceetnuunbiii B.A.
TepMuyeckuil aHanu3 OpraHUYeCKUX
[MOJIMMEPHBIX MaTEPUATIOB M KOMITO3UTOB.
YuebOHoe nmocobue. — Tomck:
HarnmonanbHbBINA HCCIIEN0BATEILCKUN
ToMCKHl TOCY1apCTBEHHBIN YHUBEPCUTET,
2011. — 56¢. PactpoBas 35ieKTpOHHas
MUKPOCKOIIHUS JIJIs1 HAHOTEXHOJIOT UM,
Mertoabl U npuMeHeHue. — M.
W3narenscto "JlabopaTopus 3HaHmit",
2014. — 600 c. ba3suin, O. K. BBengenue B
Kypc «DU3ndeckre MeToAbl UCCIIETOBAHUSI B

60




xuMumny : yueobnoe nocodue / O. K. bazpuis.
— 2-e m34. — Tomck : TT'Y, 2016. — 132 c.

JIykoB, B. B. ®uznueckue metonbl

MCCIIEIOBaHMS B XUMHH : ydeOHOe mocooue /
B. B. Jlyxos, W. H. Illep6akoB. — PocToB-

Ha-Jlony : FODY, 2016. — 216 c.

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEero KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHHUs1 00pa30BaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbBHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Ne | Ce-
KM{mectp

Bun
KOHTPOJISI

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oamn

[Topsimox HauncaeHust
0aJoB

YVuu-
TBIBA-
ercd B [1A

Texymmi
KOHTPOJIb

KP1

KonTtponpHas pabora
MPOBOJIUTCS Ha
MPAKTHYCCKOM 3aHITHH
B TeueHue 45 MUHYT
MICHMEHHO T10 OMJICTaM.
B OGuniere — nBa Bormpoca
W3 CITHCKa,
MPHUIIATAIOIIETOCS K
KaKJI0M KOHTPOJIBHOM.
CTyneHThl MOTYT
03HAKOMHTBCS CO
CIHCKOM KOHTPOJIbHBIX
BOITPOCOB 3apaHee 1Mo
METOAUYCCKUM
MaTepHuaiam,
MPECTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
HOYpI'V.

5 6aJUIOB — KaKIbIi
BOTPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3aJl OTJINYHEIC
3HAHUS, TaH
MPaBUJIbHBIN OTBET Ha
KaKIbIi 3aJaHHBIN
BOMpOC, 4 OGanna —
Ka)KJIbIid BOTIPOC
PACKpPBIT XOPOIIIO, C
JI0CTaTOYHOMN CTENEHBIO
[MOJIHOTEI, 3 0ajia —
Ka)KJIbIid BOTIPOC
PacKpBIT
YIOBJIETBOPUTEIHHO,
MMEIOTCS
OTpe/ICTICHHBIC
HEJIOCTATKH I10 TTOJTHOTE

b hepeHIIMPOBAHHBIH
3aueT




U COACPKAHUIO KaXKJIOTO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TIOTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISITCS
OeccHCTEeMHBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOTIPOCY, HO HE JAOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
CofiepKaHNe OTBETOB HE
COBITAJIACT C
[MOCTaBJICHHBIM
BOrpocoM, 1 Garmi —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP2

KontponwsHas pabora
[MPOBOJIUTCS Ha
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Borpoca
U3 CIIHCKA,
MPUJIATaoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HaKOMUTBCS CO
CITUCKOM KOHTPOJIbHBIX
BOIIPOCOB 3apaHee 1o
METOIUYIECKUM
MaTepHaiam,
MPECTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJTHOCTBIO, CTYAEHT
[MOKa3aj OTIMYHBIC
3HAHWS, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 O6anma —

Ka)KJIbIH BOIIPOC

nmudepeHIpoBaHHBIH
3adeT




PACKpPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHLIO
[MOJIHOTHI, 3 Oaia —
Ka)KJIbIi BOTIPOC
PaCKpBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEOCTATKHU I10 ITOJTHOTE
W CONEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oamia —
OTBETEI HE SIBISIOTCS
TTOrMY€CKHU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
Ka)KIIBIA II0OCTAaBJICHHEIN
BOTIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TITyOWUHBI H3JI0KEHUS
MaTepuaia, B OTBETax
MIPUBOJIATCS
OecCHCTEMHEIC
CBEIECHHUS, OTHOCSIIIECS
K ITOCTaBICHHOMY
BOITPOCY, HO HE JAIOIINe
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
coJiep>kKaHNE OTBETOB HE
COBITIAJIA€T C
[MOCTAaBJICHHBIM
BOIIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
sBIIsIIOTCS MeHee 50%
oTBeToB, 0 0aI0B — HET
OTBETOB HA BOIIPOCHI.

Texymmii
KOHTPOJIb

KP3

KontponpHas pabora
MPOBOAMUTCS Ha
MPaKTUIECKOM 3aHSATHH
B TeueHHE 45 MUHYT
[MUCHbMEHHO IO OUJIeTaM.
B Ounere — nBa Bonpoca
W3 CIIHCKA,
MpuIararomerocs K
KaKJI0M KOHTPOJIBHOM.
CTyaeHTbI MOTYT
03HAKOMHTBCS CO
CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee Mo
METOINYECKUM
MaTepHaam,
MpeCTaBICHHBIM B
cUCTEME DIEKTPOHHBIN

IOVpIY.

i pepeHIpoBaHHBIH
3aver




5 0aIlI0B — KaXKIbIi
BOITPOC PACKPHIT
MOJTHOCTBIO, CTYACHT
[MOKa3aJl OTIINYHEIC
3HAHUS, JaH
MpaBWIbHBIN OTBET Ha
Ka)KIbIi 3aJaHHBIN
BOIpoOC, 4 O6aima —
Ka)KJIbId BOIIPOC
PACKPBIT XOPOIIIO, C
IOCTaTOYHOM CTEIICHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PACKPBIT
YIOBIIETBOPUTEINBHO,
MMEIOTCS
oTpe/ieTICHHbIC
HEJIOCTATKH I10 TTOJTHOTE
U COJIEP KaHUIO KaXKJI0TO
OTBETA, 2 Oajia —
OTBETHI HE SIBIISIIOTCS
JTOTMYeCKHU
3aKOHYEHHBIMU U
000CHOBAaHHBIMH,
KaXKIbIil TI0CTaBJICHHBIM
BOITPOC PACKPHIT
HEYIOBJICTBOPUTEIHHO C
TOUYKH 3PCHUS TTOJTHOTHI
U TITyOUHBI U3JI0KEHUS
MaTepuaa, B OTBETax
MPUBOISTCS
OeccHCTEeMHEBIS
CBEJICHMSI, OTHOCSIIUECS
K ITOCTABJICHHOMY
BOIPOCY, HO HE JAIOIIKE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIH
coJiep>KaHUE OTBETOB HE
COBITAJIACT C
[1OCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyOble OIIMOKU B
OTBETE, BEPHBIMU
sBIITIOTCS MeHee 50%
oTBeTOB, () 0aJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP4

KontponpsHas pabora
[MPOBOJIUTCS Ha
[MPAKTUYECKOM 3aHATUU
B Te€UCHHE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Borpoca
U3 CIIHCKA,
MPUJIAraroIIerocs K
Ka)KJI0U KOHTPOJIbHOM.

Qg epeHIMpPOBaHHBIH
3a4yer




CTyneHThl MOTYT
03HAKOMHTELCS CO
CIIMICKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKIM
MaTepHaiam,
MpPE/ICTABICHHBIM B
cucTemMe DJIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaKIbIid
BOIIPOC PACKPBIT
MOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3HAHMA, JaH
[IPaBUJIBLHBIN OTBET Ha
KaKIIBIA 3aJaHHBIA
BOIpOC, 4 O6ayna —
Ka)KJIbIi BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTATOYHOM CTEIEHBIO
[MOJIHOTHL, 3 Oaia —
Ka)KJIbI BOTIPOC
PACKPBIT
YVIOBJIETBOPUTEIHHO,
HMEIOTCS
OTpe/IeTICHHBIC
HEIOCTATKU I10 IOJIHOTE
W CONIEPYKaHMIO KaXKIOTO
oTBeTa, 2 Oasna —
OTBETHI HE SIBISIOTCS
JIOr4YeCKU
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA ITOCTAaBICHHEIN
BOIIPOC PACKPBIT
HEYIO0BJIETBOPUTEIIBHO C
TOYKU 3PEHUS TIOJTHOTHI
W TTyOWUHBI H3JI0KEHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
0OecCHCTEMHEIC
CBEICHUS, OTHOCSIIHAECS
K IIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIPOCHI HJIN
coliepKaHuE OTBETOB HE
COBIAJACT C
[MOCTAaBJICHHBIM
BOTIpocoM, | Gat —
rpyObIe OIMOKH B
0TBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeTOB, () OAJIIIOB — HET
OTBETOB HA BOIIPOCHI.




Texymui
KOHTPOJIb

KP5

KontponbHas pabota
MIPOBOIAUTCS HA
MPaKTUYECKOM 3aHATHH
B T€UEHUE 45 MUHYT
MUCHEMEHHO 10 OMIIETaM.
B Ounere — nBa Borpoca
W3 CITMCKA,
MPUIIAraroIIerocs K
Ka)K10 KOHTPOJILHO.
CTyneHTbl MOTYT
03HAKOMHTELCS CO
CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee 1o
MCTOIHYCCKIM
MaTepHraiam,
MpPE/ICTABICHHBIM B
cucTemMe DJIEKTPOHHBIN
HOYpI'V.

5 0aIOB — KaXKIbIid
BOIIPOC PACKPBIT
MMOJIHOCTBIO, CTYJICHT
[MOKa3ajl OTIMYHBIC
3SHAHMA, JaH
[IPaBUJIbHBIN OTBET Ha
KaKIBIA 3aTaHHBIA
BOIpOC, 4 Oayna —
Ka)KJIbI BOTIPOC
PACKPBIT XOPOIIIO, C
TOCTAaTOYHOH CTENEHBIO
[MOJIHOTEI, 3 Oasia —
Ka)KJIbI BOTIPOC
PACKPBIT
YIOBJIETBOPUTEIBHO,
HMEIOTCS
OTIpe/ICTICHHBIC
HEIOCTATKU I10 IOJTHOTE
W CONEPYKAHUIO KaXKIOTO
oTBeTa, 2 Oasia —
OTBETHI HE SIBISIOTCS
JIOr4YeCKu
3aKOHYEHHBIMH U
000CHOBAaHHBIMH,
KaKIIBIA II0OCTABICHHBIN
BOITPOC PACKPBIT
HEYIOBJICTBOPUTEIIBHO C
TOUKH 3PEHUS TTOTHOTHI
W TTyOHUHBI H3JI0KCHUS
MaTepuaa, B OTBETax
MIPUBOIIATCS
OeccHCTEMHEIC
CBEIECHHUS, OTHOCSIIIUECS
K MIOCTABJICHHOMY
BOITPOCY, HO HE JAIOIINE
OTBETA HA HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOIMPOCHI WU

i epeHIMpPOBaHHBIH
3a4yer




CofIepKaHNe OTBETOB HE
COBIIAZACT C
[MOCTaBJICHHBIM
BorpocoM, 1 Gami —
rpyObie OMMUOKY B
OTBETE, BEPHBIMHU
sBisitoTCst MeHee 50%
oTBeTOB, () 0AJIJIOB — HET
OTBETOB HA BOIPOCHI.

Texymui
KOHTPOJIb

KP6

KontponwsHas pabora
MTPOBOIUTCS HA
MPaKTUYECKOM 3aHATUU
B TeUeHUE 45 MUHYT
MICHbMEHHO I10 OMJICTaM.
B Ounere — nBa Bompoca
W3 CIINCKA,
MPUJIATaoIIerocs K
Ka)KJ101 KOHTPOJIbHOM.
CTyneHThl MOTYT
03HAKOMHTHLCS CO
CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee 0
METOIHYECKIM
MaTepHaam,
MPEICTABICHHBIM B
cUCTeME DJIEKTPOHHBIN
IOVYpI'VY.

5 0aJIOB — KaXKIbIi
BOIIPOC PACKPBIT
[MOJIHOCTBIO, CTYAEHT
[MOKa3ajl OTIMYHBIC
3HAHMS, JaH
[IPaBUJIBHBIN OTBET Ha
KaKIBIA 3aJaHHBIN
BOIpOC, 4 O6anma —
Ka)KJIbI BOIIPOC
PACKpPBIT XOPOUIO, C
JI0CTaTOYHOM CTENIEHBIO
[MOJIHOTEI, 3 Oajia —
Ka)KJIbI BOIIPOC
PaCKpBIT
YIOBJIETBOPUTEIBHO,
HMEIOTCSI
OIIPENCIICHHBIE
HEJIOCTaTKH I10 MOJIHOTE
1 COJIEP KaHUIO KaXKJI0T0
oTBeTa, 2 Oamna —
OTBETHI HE SIBJISIOTCS
JTIOTMYECKHU
3aKOHUYCHHBIMH 1
000CHOBAaHHBLIMH,
Ka)KIBIM II0CTAaBICHHBIN
BOIIPOC PACKPBIT
HEYI0BJIETBOPUTEIIBHO C
TOUYKH 3PCHUS TTOTHOTHI

1 FJ'IyGI/IHLI M3JI0XXCHUA

nmudepeHITpoBaHHBIH
3adeT




MaTepuaia, B OTBETax
MTPUBOIATCS
OecCHCTEMHEIC
CBEJICHMSI, OTHOCSIIHECS
K ITOCTaBICHHOMY
BOIIPOCY, HO HE JIAFOIIHe
OTBETAa Ha HETO;
OTCYTCTBYIOT OTBETHI Ha
BCE BOTIPOCHI UJTH
CojiepXKaHHe OTBETOB HE
COBITIAJIA€T C
[MOCTaBIECHHBIM
BOTIpocoM, | Gayt —
rpyObIe OIMOKH B
OTBETE, BEPHBIMU
siBIIsIIOTCS MeHee 50%
oTBeToB, () 0aI0B — HET
OTBETOB Ha BOITPOCHI.

[Ipome-
KYTOUHAS
aTTecTalus

JuddepennmpoBanHbIit
3a4€T

[IpomexxyTouHas
arTecTauus
(muddepeHmpoBaHHBIN
3a4€T) IPOBOJUTCS B
ycTHOH dopme. B
ousere JBa BOIpoOCA.
J{J1s1 TOATOTOBKH
[IPEIaratoTcs BOIPOCHI
K

G hepeHIIMPOBAHHOMY
3a4€Ty. 32 OTBET HA
Ka)KJIbI BOIIPOC
CTYJIEHT MOXET
MOJIyYUTh MAaKCUMAIIbHO
5 0aJIOB, KaXKIbIi
BOIIPOC UMEET BeC — 1,
BCETo 3a OmIeT —
MakcuMaibHO 10
6amnoB. Kputepun
OLICHMBAHUS OTBETA Ha
BOIpOC B Ousere: 5
0aJuI0B — CTYAEHT
TEMOHCTPHUPYET:
ryOokue
MCUEPIBIBAIOLINE
3HaHUS B TOHUMaHUH,
M3JI0KEHUH OTBETa Ha
BOIIPOC, OTBET
TOTUYeCKU
[MOCJIEI0OBATEIbHbII,
COJZIepKaTEIbHbIN,
[TOJIHBIM, [IPABWIBHBINA U
KOHKPETHBIH; 4 Oamna —
TBEP/bIE 3HAHUSA
MaTepuaa, MpaBUIbHOE
[MOHMMAaHHE CYLITHOCTH U
B3alMOCBSI3U

pacCMaTpruBaACMbIX

nmudpepeHpoBaHHBIH
3aver




[MPOLECCOB U SIBJICHHUIA,
0JTHAKO, OTBET
HEI0CTAaTOYHO MOJIHEIM,
nMeroTcs 1-2
HE3HAYUTEITLHBIX
3aMeYaHUsI
MpeTo1aBaTes,
[IOCJIEJOBATEILHEIN U
KOHKPETHBIN OTBET,
CTY/ICHT CBOOOTHO
YCTpaHseT 3aMEYaHUS
[peroiaBaTeis mo
OTACIbHBIM YaCTSIM H
[MyHKTaM OTBETa; 3
Oasuia - TBep/ble 3HAHUS
1 TIOHUMaHUe
OCHOBHOTO; OTBET HE
COZIEPYKHUT IPyOBIX
OIIMOOK, HO €CTh OoJyiee
2-X HETOYHOCTEN U
3aMEYaHU, IIPU
yCTpaHEeHUHU
HETOYHOCTEU U
HECYIIECTBEHHBIX
OIMOO0K B OCBEIICHUH
OTJEJIBbHBIX MOJIOKEHUI
TpeOyIOTCSI HABOAIINE
BOTPOCHI
pernojaasarens; 2 6amia
—TpyObIe OMIMOKHU TIPH
OTBETE Ha BOIPOC, HE
6onee 50% oTBeTa
COCTABIISIOT
MpaBUJIbHbIE CBEJICHUS,
CTYIIEHT IEMOHCTPUPYET
HEYBEpPEHHbBIE U
HETOYHBIE OTBETHI HA
HABOJISIINE BOIIPOCHI
npemonasaress, | Gamn
— rpyObIe OMMOKH B
oTBeTe, MeHee 50%
SIBJISIFOTCS. BEPHBIMU,
CTYIIEHT IEMOHCTPUPYET
HEMOHUMaHue
CYITHOCTH U3JIaraeMbIX
rojioxkenuii; 0 6ajos -

HET OTBETa Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bua npomexyTouHOR Kpurepun
[Ipouenypa npoBeneHus
aTTeCTaluN OLICHUBaHUS
HTOroBbIil peHTHHT 00y4aromerocsi MoxeT (popMUpOBaTHCS Halp OTBETCTBUH
T pepeHIMPOBaHHbIN | OCHOBAHUU TOJIBKO TEKYLIETO KOHTPOJIS, ITyTEM CIIOKEHHS et 2.5 2.6
3a4eT pEUTHHTA 3a MOTYYECHHBIE OLICHKH 338 KOHTPOJIBHO- e
[Tonoxenus

PEUTHHIOBBIE MEPONPUSATHUS TEKYIIEro KOHTpoist. CTyIeHT




BIIpaBe MPUNTH Ha AU HepeHIMPOBAHHBIN 3a4ET AT
YIIydIIEHUs CBOETO peTHHra. [IpomMekyTouHas aTrectanus
(muddepeHpoBaHHBIN 3a4€T) MPOBOAUTCS B YCTHON opMme.
B Ounere nBa Bompoca. JIj1si mMOATOTOBKY MpeIararoTcs
BOIPOCHI K TP (HEPEHITUPOBAHHOMY 3a4ETYy.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennuun Pesynbrarsl 00yueHus

3HaeT: CTaHJaPTHBIE METO/IBI TOTYUYEHUS, UACHTU(UKAIIIN 1 UCCIICIOBAHUS

VK-1 CBOMCTB BEILIECTB U MaTepHaJIOB, IpaBuiIa 00paboTku 1 oopmiieHHs HAHAHHHH
PE3YIBTAaTOB PaOOTHI

‘YMeeT: BI)I6I/IpaTB TEXHUYCCKUEC CPEACTBA IJId USMEPCHHUA OCHOBHBIX

VK-1 o FAHAHAHHHHH
HapaMeTpOB TEXHOJIOI'MYCCKOI'O Hpouecca, CBOUCTB CBIpLH n HpOI[yKI_II/IH

VK-1 MeeT NpakTUYECKUH OMBIT: OCYIIECTBIEHUS TeXHOIorndeckoro npouecca B || | [, [. 1,
- T T T T T T T

COOTBCTCTBUH C PCTIIAMCHTOM

3HaeT: TCOPHUIO U MCTOAOJIOTUTIO 5KOJIOTUH, TCOIKOJIOTHH,

OIIK-2 MIPUPOIOTIONIB30BAHUSA, OXPaHbI IPUPOJIBI U HAYK 00 OKpYXkarollei cpene B HAHHHAH
HAay4YHO-HCCIIE0BATEIBCKON U IPAKTUYECKOU IEATEIbHOCTH

'YMeeT: Ha OCHOBE TEOPETUYECKUX 3HAHUM BHIOMPATh METOIBI PEIICHNUS 33124 B

OIIK-2 FHHAHAHHHHH
chepe sKoIOTHH U IPUPOAOTIONH30BAHUS
I/IMeeT HpaKTI/I'—IeCKl/If/'I OIIBIT: HpI/IMeHeHI/ISI IIOAXO0A0B DKOJIOTHYCCKUX Hay1( JJIs
OIK-2 [UIAHUPOBAaHUS U peajln3allii AeITEIbHOCTH 110 IPEIOTBPAICHUIO Ao L
- T T T T T T T

HEraTUBHOTO BO3JICHCTBUS Ha OKPYKAIOIIYIO CPEy, OXpaHe MPUPOIbI,
paloHaIbHOMY HUCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIIIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TumMepamypa:
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 CmyoeHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. ®usnyeckrue METOIBI UCCIEAOBAHUS: METOIBI MATHUTHOTO PE30HAHCA,
Macc-CIIeKTPOMETPHH, 30HI0BOH H AIEKTPOHHONH MUKPOCKOIINH: YdeOHOe mocoowue /
B.B. Apnun. — Uensbunck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.




2.  ®usuYecKue METOIbl UCCIEAOBAHUS, UCIIOIL3YIOIIHE dIEKTpOoMar-
HUTHOE M3IyuYeHue: yueoHoe mocooue / B.B. Apnun. — UensaOunck: M3narenbckuii
uentp FOYpIl'Y, 2019. — 80 c.

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:
1. ®wusnyeckue METOABI UCCIICIOBAHUS: METO/IBI MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HAOBON U AIIEKTPOHHON MUKPOCKOIIHNH: YIeOHOE Tocooue /
B.B. ApnuH. — Yenabunck: U3narensckuit nentp HOYpI'Y, 2020. — 96 c.
2.  ®wusnyecKue METOABI UCCIICIOBAHMS, UCTIOIB3YIOIINE AIEKTPOMAr-
HUTHOE H3IyudeHue: yueoHoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. - 80 c.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bz peeypea s | bubnmorpaduyeckoe onrcanme
JUTEPATYPhI ANIEKTPOHHOMN
bopme
Baiirynesuu E.A., babkuna O.B., CBetnmuunbiii B.A.
ONEeKTPOHHO- TepMuuecKuil aHaIU3 OPraHUYECKUX MTOJIMMEPHBIX
1 OcHoBHas OnbIMoTeUHAs MaTEpHAJIOB U KOMIIO3UTOB. Y4ueOHoe mocodue. — Tomck:
nureparypa cucrema HanroHanbHbIN UCCiie10BaTeNbCKUN TOMCKHAN
n3aarenbcTBa Jlanb [rocynapcTBeHHbIN yHUBEpeHuTeT, 2011. — S6¢.
https://e.lanbook.com/book/44967
DNEKTPOHHO- .
PacTpoBas 35IeKTpOHHASI MUKPOCKOTIHS JUIsl HAHOTEXHOJIOTHil.
OcHoBHast OoubnuoTeyHas

2 TenaTYDA cHCTeMa Metons! u npumenenue. — M.: U3parensctBo "Jlaboparopus
patyp 3Hanuit", 2014. — 600 c. https://e.lanbook.com/book/166756
n3nareinLcTBa Jlann

DNEeKTPOHHO- basbiib, O. K. BBenenue B kypc «Pu3znyeckue MeTobl
3 OcHoBHas oubmnoTeyHast WCCIIEIOBaHUS B XUMHI : yueObHoe nocodue / O. K. ba3buib.
nuTeparypa cucTemMa — 2-e u31. — Tomck : TT'Y, 2016. — 132 c.
n3narenscTBa Jlans |https://e.lanbook.com/book/91951
DIEKTPOHHO- JIyxoB, B. B. ®usnueckuie MeTO/Ibl UCCAECTOBAHUS B XUMUH :
4 JlonoHUTENbHAS [OUOIHOTEeUHAs yuebHoe nocodue / B. B. JIykos, 1. H. Illep6akoB. — PocToB-
nuTeparypa cucrema Ha-/{ony : O®Y, 2016. — 216 c.

n3narenscTBa Jlans |https://e.lanbook.com/book/114513

[Tepedyens KCOIB3yEMOT0O MIPOTPAMMHOTO O0ECTICUSHHUS:
Her

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHne 1 CIUTITHHbI

No OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun zangaruii a I_l Mpe1yCTaHOBICHHOE MPOTPaMMHOE 00€CIIEUeHHE, UCTIONB3YEMOE ISl Pa3IMUHbIX|
YA BUJIOB 3aHATHH

307
(la)

Jlexuun Jlocka, Mmapkepsl




1. Kommiekc ckaHupylorien ekTpoHHoi Mukpockornuu Jeol JISM-7001F, EDS

Hpaxrieekite 3oy ford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATHS U . -
COMUHADDI (1) [[IpocBeunBaroLIMii AMEKTPOHHBIN MUKPOCKON BBICOKOTO pasperenus Jeol JEM-
P 2100. 3. Iudpakromerp peHTreHoBcKUi nopomkosbiil Rigaku Ultima IV.
1. Onpenenurens MOPOBHIX XapakTepucTUK ASAP-2020. 2. Ananu3aTopsl
MoK THaecKe pa3Mmepa yacTHll B cycneHsun (komriekc) Microtrac S-3500, Nanotrac 253 Ultra.
I;aHHTM " 04 [3. Cucrema TEpMUYECKOTO aHAJIN3a B COCTABE CUHXPOHHOTO TEPMUYECKOTO
COMUHADEL (1) [anammuzaropa (TT-JICK) Netzsch STA 449C «Jupiter» u KBaApyIoIbHOIO Macc-
p criektpomeTpa QMS 403C «Aéolos». 4. CHHXPOHHBIN TEPMUUECKUN aHATTHU3AaTOP
(TT-ACK) Netzsch STA 449F1 «Jupiter».
IIpaxTHuyeckue
307
3aHATHS U (1a) Jlocka, Mmapkepsl

CCMHUHAPbI




