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1. llesu u 3212494 AU CIUILIHHBI

Lenb qucuuIuivHbl - chOpMUPOBaTh KOMIETEHIIMU B 0071aCTH MOCTAHOBKH U PEIICHUS
3a/1a4 ONpeeICHUsI COCTAaBa U CBOMCTB IPUPOIHBIX OOBEKTOB. 3aa4i JUCLMIUIAHGL: 1.
O3HaKOMUTBECSA C OCHOBHBIMU IIPSIMBIMHA M KOCBEHHBIMU METOAAMU ONPEIEIICHHS COCTABA
U CBOMCTB . 2. I3y4nTh OCHOBHBIE IPUHLIMIIBI PAOOTHI UCCIIEA0BATENBCKOTO
0o0opyI0BaHus1, TPUMEHSIEMOTO JIJIsl ONPEEIeHHs cocTaBa U cBOMCTB. 3. Hayuutscs
CTaBUTBHCS UCCIEAOBATEIBCKHUE 3aa4M JIs1 ONPEIEICHUSI COCTaBa U CBOMCTB U BHIOUPAThH
nyTH ux pemeHus. 4. OcBoUTh MpuéMbl 00paOOTKH JTAHHBIX U aHAJU3a MOJTYYEHHBIX
DKCIIEPUMEHTAJIbHBIX PE3YJIbTaTOB.

Kparkoe cogepkanue TUCHMIIIMHBI

JIeKUMOHHBIN KypC MOCBALIEH TEOPETUUECKUM OCHOBAM IPSIMBIX U KOCBEHHBIX METO/IOB
OTPEJIEJICHHS COCTaBa U CBOWCTB, MPUHIIUIIAM PabOThI UCCIEA0BATEIBCKOTO
o0opynoBaHusi, MeTofaM pobonoAroroBku. [Ipakruueckas yacTh npeAmnosgaraet
3HAKOMCTBO C pabOTOM psijia COBPEMEHHBIX BHICOKOTEXHOJIOTHYHBIX HCCIIE0BATEIBCKUX
pruOOpPOB (OIpEIEeTUTENb MOPOBBIX XapakTepucTuKk ASAP-2020, ananu3aTopsl pazMepa
4yacTull B cycrien3uu (komiuieke) Microtrac S-3500, Nanotrac 253 Ultra, komruieke
cKkaHupyomieH anekrponHor Mukpockonuu Jeol JSM-7001F, EDS Oxford INCA X-max
80, WDS Oxford INCA WAVE, EBSD u HKL, npocBeunBaroniuii 31eKTpOHHBIHI
MHUKPOCKON BhICOKOTO pazpemieHus Jeol JEM-2100, nudpakromMeTp peHTTeHOBCKUI
nopomkoBbli Rigaku Ultima IV, monokpuctanenbiil audpaxromerp «Bruker» D8 Quest,
BOJIHOBOUM peHTreHO(IIyopecueHTHBIN ciekTpoMeTp Rigaku Supermini, aHanuTH4YEeCKUN
KOMIUIEKC Ha 0a3e ra3oBoro xpomaro-macc crnekrpomerpa Shimadzu GCMS QP2010
Ultra, aBToMaTu3upoBaHHasi CUCTEMA KUAKOCTHOM Xpomarorpaduu Shimadzu Prominence
LC-20, ciekrpodoTomeTp ynbTpadroieToBOro U BUAMMOIO Juana3zoHa cinekrpa Shimadzu
UV-2700, ciekrpodoromerp uHPpakpacHoro auanazona crnekrpa Shimadzu IR Affinity-
1S, cucteMa TEpMUYECKOTO aHAJM3a B COCTaBe CHHXPOHHOTO TEPMHUECKOTO aHAIN3aTopa
(TT-ACK) Netzsch STA 449C «Jupiter» u KBapynoJbHOrO Macc-ciekrpomerpa QMS
403C «Aéolos», cunxponnbiii Tepmuueckuii ananuzatop (TT-JICK) Netzsch STA 449F1
«Jupiter»). Taxxke mIaHUPYETCs] 03HAKOMUTBHCSA C PE3YJIbTaTAMU UCCIIEOBAHMS HA JaHHBIX
npubopax U MOAX0aMH K aHAJIU3Y Pe3yJIbTaToB.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[1nanupyemsble pe3yabTaThl OCBOCHUS [Inanupyemsble pe3yabTarhl
OII BO (kommieTeHIIIN) OOy4eHUs 110 TUCHUTUTHHE
OIIK-1 CnocobeH u3y4ars, aHaIM3UpPOBATh, 3HaeT: BIUSHHUE PA3JINYHbIX (PAaKTOPOB Ha

HCITIOJB30BATh MEXaHN3Mbl XUMHUYCCKHUX peaKuHﬁ, OCYHICCTBJICHUC (1)I/I3I/IKO-XI/IMI/I‘~IGCKI/IX mponcccoB
IMPOUCXOAAINIUX B TCXHOJIOTMUCCKHUX IIPOLCCCaAX U 'YMeeT: HaIIpaBJICHUS XUMHUYCCKUX peaKHHﬁ,
OKpYyXaromeM MUPE, OCHOBBIBAACH HA 3HAHUAX O |KOJIMYCCTBO U COCTAB NPOAYKTOB PCAKINH 1
CTPOCHHHU BCIICCTBA, IPHUPOIC XUMHUYECKOM CBS3H U CKOPOCTb pCaKIuu
CBOMCTBaX PA3JIMYHBIX KJIACCOB XUMHNYCCKUX Nmeet HpaKTI/I‘ICCKI/Iﬁ OIIBIT: MCTOAAMH pacyeTa
3JICMCHTOB, COC,Z[HHCHI/Iﬁ, BCIICCTB U MaTCpUAJIOB (1)I/I3I/IKO—XI/IMI/I‘16CKI/IX XapaKTCPUCTHUK IIPOILICCCa

OI1K-2 Croco0eH HCIT0IL30BaTh MaTeMaTHUYECKHE, |3HAaeT: 0a30BbIe 3HAHUS B 00JIACTH MaTEMAaTHKH,
¢busnueckue, GU3NKO-XUMUYECKHIE, XUMUUECKHE |(PU3UKH, (PU3NUECKON XUMHH 111 00pabOTKH
METOJIbI IJIs1 PEIICHHMS 3a1a4d TpodeccroHanbHOM [MHGOPMAIIMK U aHATM3a TaHHBIX B 00JIACTH

JIeATEIIbHOCTH HKOJIOTUU Y TPUPOAOTIOJIH30BAHUS




YMmeeT: pUMEeHSATh 0a30BbIe 3HAHUS (PUZNUIECKUX
3aKOHOB ¥ aHaIM3a (PU3NIECKUX SBICHUN /IS
pereHus 3a1a4 NpoQeccuoHaTbHON 1eATeIbHOCTH
MeeT NpaKTUYECKUN OTIBIT: MCIIOIb30BAHUS
3HAaHUI MaTeMaTHYECKUX, GPU3NIECKHX, (PU3HKO-
XMMHYECKUX, XHMUIECKHX METOJIOB UCCIIEJOBAHHS
TUIs pelIeHus 3a1a4 MpoeCcCHOHATBHOM

JACATCIIbHOCTHU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIIATUINH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.16 Opranuueckasi Xumusi,

1.0.17 ®usnueckas XuUMUS,

1.0.29 DnexTpoTeXHUKa U POMBIILICHHAS
DJIEKTPOHMKA,

1.0.20 ®dusnka,

1.0.27 Xumus okpysKarouiei cpeasl,

1.0.12 CnenunansHble TJ1aBBI MAaTEMaTHKH,
1.0.18 Ananutuveckast XUMHs U (PU3HKO-
XUMHUYECKHE METO/bI aHAJIH3a,

1.0.13 Uudopmaruka,

1.0.15 Obmas 1 HeopraHu4YecKass XUMHUS,
1.0.10 Maremaruxka,

1.0.19 KonnougHas XuMHS,

1.0.30 Dxonoruveckoe kaprorpadupoBaHue,
1.0.11 Teopus BepoATHOCTEN U MaTeMaTH4ECKast
CTaTUCTHUKA,

1.0.24 TlpuknagHas MeXaHHKa

1.0.21 ®dusnueckre METOIBI UCCIEOOBAHNUA U
MpOrpaMMHBIE CPEJICTBA HA OCHOBE UCKYCCTBEHHOTO
WHTEIEKTA,

1.0.28 CucremMsbl ynpaBiaeHUs] XUMUKO-
TEXHOJOTHUYECKUMH TIpolieccaMu

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.11 Teopust BepoSITHOCTEW U MaTeMaTH4ecKas
CTaTUCTHUKA

3HAeT: OCHOBHBIE MATEMATHUECKHE METOIbI
HcCreI0BaHusI MPO(GECCHOHANIBHBIX MPOOIIEM;
METOJIbI 00pabOTKU PE3yabTaTOB
DKCTIICPUMEHTAJIHLHOTO UCCIICAOBAHMS YMEET:
MCIIOJIb30BaTh OCHOBHBIE MATEMATHUYECKUE MTOHSATHUS
B IPO()eCCHOHAILHOU JCATEIBHOCTH; TPUMEHSTh
MaTeMaTUIEeCKUE METOMIBI 00pabOTKH PE3yIbTaTOB
HKCTICPUMEHTAJILHOTO HccienoBanms Mimeet
MPAKTHYECKHUI OMBIT: UCTIOIB30BaHUS METO/IOB
pEIIeHNs] MaTeMaTHYECKUX 3a]1a4; HABBIKOB BBIOOpA
KOPPEKTHOTO MeTo/1a 00paboTKu
KCTICPUMEHTAJIBHBIX JAHHBIX

1.0.29 DnexTpoTeXHUKa U IPOMBIIIIEHHAS
HIIEKTPOHUKA

3HaeT: OCHOBHbIE 3aKOHBI 3JIEKTPOTEXHUKH,
YCTPOUCTBO U IIPUHLIUII IEUCTBUSA IIEKTPUUECKUX
MAIIUH U 3JIEKTPOHHBIX YCTPOUCTB, UX paboune
XapaKTePUCTUKH; OCHOBBI 0€3011aCHOCTHU MPU
VCITOJIb30BAHUU JIEKTPOTEXHUYECKUX U

DIIEKTPOHHBIX MPUOOPOB U YCTPOMCTB YMeEeET:




BBIOMpaTh Haubosee 3¢hhekTuBHBIC U Oe30MacHbIe
MCIIOJTHUTENbHBIE MEXaHU3MbI IIPU KCIUTyaTalluu
DIIEKTPOTEXHUUYECKUX U 2JIEKTPOHHBIX YCTPONCTB
HMeeT mpakTHUEeCKUI OMBIT: pacuera u
DKCIUTyaTalluy AIIEKTPUUECKUX LIeTel U
DIIEKTPOTEXHUUECKUX U 3JIEKTPOHHBIX YCTPOMCTB

1.0.17 ®usznueckas XuMus

3HAeT: OCHOBBI XUMUYECKOTO B3aMO/ICHCTBUS
MEXy XMMUYECKUMH BEIIeCTBAMU , Oa30BbIe
3HAHUA B 0071aCTU MaTeMaTUKU, GU3HUKH,
¢du3nueckoit XuMuu 17151 06paboTKH HHPOPMALIUU U
aHaJIM3a JTaHHBIX B 00JIACTH SKOJIOTHH U
[IPUPOJOTIONIB30BAHUS YMEET: ONIPENEIISTh
ONTHUMAaJbHbIE TApaMeTPhl (PUHUKO-XUMUYECKUX
MPOIIECCOB, IPUMEHATH 0Aa30BbIE 3HAHUS
¢bu3nYeCcKUX 3aKOHOB U aHaJIn3a (PU3NIECKUX
SIBICHUI JJIs1 pelIeHus 3a/1a4 IpoQeccuoHaIbHON
nestenpHOCTH VMeeT mpakTHYeCcKui OMbIT:
METOJIaMH pacyeTa TEIIOBBIX A((PEKTOB
XUMUYECKUX PEAKIUI , HCTIONb30BAaHUS 3HAHUI
MaTeMaTu4eckux, PU3nueckux, (PU3nKo-
XUMHUYECKUX, XMMUYECKHX METOI0B UCCIIEJOBAHUS
U1 peleHus 3a1a4 MpoeCcCHOHANTbHOM

eI TeIbHOCTH

1.0.13 Undopmatnka

3HaeT: OCHOBHbIE MOHATUS UHPOPMATUKH; POPMBI U
CHOCOOBI MPECTaBIEHHS JaHHBIX; COCTAaB,
Ha3zHaYeHHE (PYHKIIMOHATBHBIX KOMIIOHEHTOB U
MPOrpaMMHOTO 00ecTIedeHHs, CIOCOOBI 00pabOTKH
TaHHBIX B 2JICKTPOHHBIX TAOIUIAX YMEeT:
NPUMEHSTH TUIOBbIE IPOTPaMMHBIE CPEJICTBA
CHCTEMBI; TTOJIb30BATHCS CETEBBIMU CPEICTBAMH IS
0oOMeHa JaHHBIMHU C UCIIOJIB30BAHUEM CETH
HHTEepHET, IPUMEHSTH TUTIOBBIE IPOTPAMMHBIE
cpeactsa oopmienus nokymenrauuu (MS Word);
NPUMEHSTH TUTIOBBIE TPOTPAMMHBIE CPEJICTBA
00paboTku ganHbIX (MS Excel); mpumeHsTh
TUTIOBBIC TTPOTPAMMHBIE CPEJICTBA NIPE3CHTAIIH
nanHbIX (MS Powerpoint) MimeeT npakTuueckuit
OTIBIT: HABBIKAMHU O0ECTIeYeHNsT 0€30ITaCHOCTH
UH(OPMAIIUH ¢ IOMOLIBIO TUIIOBBIX IPOTPAMMHBIX
CPeACTB, pabOTHI C O(UCHBIMH MTPHIIOKESHUSIMHU

1.0.16 Oprannueckast Xumus

3HAET: OCHOBHBIC 3aKOHBI XMMHH, CIIOCOOBI
TUTAHUPOBAHMS SKCIIEPUMEHTA WIIN aJITOPUTM
[pereHus 3a/1a4, OCHOBHBIE KJIACCHI OPraHMUECKUX
COEIMHEHU, UX HOMEHKIJIATypy, CHHTE3 U
XUMHUYCCKHUEC CBOﬁCTBa, OCHOBHBIC MCTOABI
Ka4yeCTBEHHOTO AJIEMEHTHOTO M (D)YHKIIHOHAJILHOTO
aHaJIM3a OPraHUYEeCKUX COSANHEHUMN; BUbI (PU3HKO-
XMMHYECKUX METOJIOB aHAJIN3a OPTaHUIECKUX
COEJIMHEHUI; TEXHUKY 0€30IacHOCTHU Ipu padoTe ¢
OpPraHMYECKHMHU COSTUHEHUSIMHA YMEET:
TUTAHUPOBATH M OPTaHU30BaTh PadOTy MO PELICHUIO
3a71a4, BHIIOJIHEHHIO XUMHYECKOTO KCIIEPUMEHTA |,
OCYHICCTBIIATH XUMHYECKUH OKCIICPUMCHT I10
CHHTE3Y M CBOWCTBAaM OpPraHWYECKUX COCAMHEHUH,
PCIIAaTh TUIIOBBIC 3a1a9X LCIIOYKHU HpeBpaHIeHHfI

OpPraHu4YCCKHUX COGHHHGHHﬁ; IIPUMCHATDb




MMOJTYYCHHBIC 3HAHUA ITPU PCHICHUH KOHKPCTHBIX
TEOPETUUECKUX U MPUKIAIHBIX 3a0a4y meet
MPAKTHYECKHUI OMBIT: TOMCKAa HH(DOPMALIUH JIIIst
pellIeHns TOCTAaBIEHHBIX 3aJ1a4, HaBbIKAMU
OCYHICCTBJICHUA XUMHUYCCKOI'O SKCIICPUMCHTA,
HaBBIKaMH pa0OTHI C XUMHUYECKUM 000PY/IOBaHHUEM,
HAy4YHOU JINTEPATypPOU € LEIBIO IIOUCKA
HE00X0MMMOM HH(POPMAITUH TIO BO3MOXKHOCTH
CHHTE3a OPraHUYECKUX COEIUHEHHI

1.0.19 Kommonguag XuMust

3HaeT: TEPMOIMHAMUKY MIOBEPXHOCTHBIX SIBJICHUN
JTUCIIEPCHBIX CUCTEM, TEOPETUYECKUE OCHOBBI
KOJUIOUJHON XMMHUU; METOABI TIOTYUYEHHS
TTMCIIEPCHBIX CUCTEM; OCHOBHBIE CBOMCTBA
TIMCTIEPCHBIX CHCTEM M MTOBEPXHOCTEH pazzena ¢a3
YMeeT: OpUEHTUPOBATHCS B MPOOJIEeMax XUMHUH,
BO3HUKHOBEHUU JUCIIEPCHBIX CUCTEM, UX
YCTOMYHMBOCTH U CBOMCTBAX, MPOBOINUTH PACUETHI
TEPMOJIMHAMUYECKHX (PYHKIHUI TOBEPXHOCTHOTO
CJI051; HAXOAUTh KOJIMYECTBEHHBIE XapAaKTEPUCTUKHU
a1COPOIIMOHHBIX MPOIIECCOB, KAMIIIIPHBIX
SBJICHUI, JJIEKTPOKMHETHYECKHUX ITPOLIECCOB;
00BACHATH (PU3UKO-XMMHYECKUE CBOMCTBA
TUCTIEPCHBIX CUCTEM; IPOBOAUTH 00pabOTKy
DKCIIEPUMEHTAJIBHBIX pe3yJbTaToB aHanu3a Mimeer
MIPaKTUYECKUH OIBIT: IO U3YYEHUIO CBOMCTB
TTMCTIEPCHBIX CUCTEM M METOIaMU 00paboTKH
TAaHHBIX, TOCTAHOBKH 3aJ1a4l UCCIIEA0BAHMS
JIUCIIEPCHBIX CUCTEM U NTOBEPXHOCTHBIX SBJIICHUM,
BBIOOPOM METO/1a aHAJIM3a UCXO/I U3 MTOCTaBICHHOMN
3aa4 U pa3MepoB o0pasia

1.0.30 Dxonoruyeckoe kapTorpadupoBaHue

3HaeT: QenepanbHble 3aKoHbI Poccuiickoii
@denepalyiy B 00JaCTH OXpaHbl OKpPYKaromen
Cpe.bl, KOJIOTMH U IPUPOJOTIONIB30BAHNUS,
KOJIOTUYECKHUE TPOOIEMBI U METO/IbI
KapTorpadupoBaHust; ceuduky
KapTorpaupoBaHus HKOJIOTMUECKUX MTapaMeTPOB
TEPPUTOPUHN YMEET: IPUMEHSTH 3HAHHSI OCHOB
denepanbHbIX 3ak0HOB Poccuiickoit deneparu B
00JIaCTH OXpaHbl OKpPY>KaloIIel cpeibl, SKOJIOTUU U
[IPUPOJIOTIONIB30BAHUS B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, aHAJIU3UPOBATh
KapTorpaduyecKyro HHPOPMAIIUIO; COCTABIIATh
HKOJIOTMYECKUE KapThl JaHAIA(TOB; BHIYEPUUBATH
YCIIOBHBIE 3HAKH, KapTorpaduyeckue NpoeKIuu u
npoduiis iMeer npakTHUeCKUid OTBIT: TPABOBOTO
[peryJIMpoBaHusl OXpaHbl OKPYXKaIOIIeH cpeibl ¢
Y4ETOM ITPaBOBBIX HOPM, HCIIOJIb30BAHUS METOJI0B
00pabOTKHU M aHaJIM3a HKOJIOro-KapTorpapuueckoit
uHpOpMaIuK B chepe NPUPOI0NOIb30BaAHHS

1.0.20 ®usuka

3HaeT: GyH/IaMEeHTaIbHBIC 3aKOHBI (U3UKHA YMEET:
BBIJICTISITH KOHKPETHOE (DU3MUECKOE COICpKAHKE B
MPUKJIAJAHBIX 3a7a4ax, pelarb TUIOBbIE 3a/1a4u
MmeeT npakTUYECKUI OMBIT: UCIIOIb30BaHUS
MOHATUIHOTO arapaTa GU3NKu

1.0.15 O6mias u HeopraHu4yeckas XUMHUs

3HAaeT: OCHOBHEIE CBOIMICTBA DJIEMEHTOB U UX

XUMHUYCCKHUEC NPCBPAICHUA, XUMHYCCKHUC CBOICTBa




BEILECTB, IPUMEHEHHE XUMUYECKHUX MPOIIECCOB B
COBPEMEHHOM TEXHUKE, TPAKTUYECKOE
MCII0JIb30BaHUE JIOCTHKEHU XUMUU, OCHOBHBIE
3aKOHBI XUMHH, MTOJIOKEHUS] COBPEMEHHOU TEOPUH
CTPOEHHS aTOMa, OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHHI, 001ITHe
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIUil
YMeeT: 00001aTh OTyYeHHBIC PE3YIbTAaThl C
MCIIOJIb30BAaHUEM XMMHUYECKUX 3aKOHOB, PEIBUJIETh
duznyeckrue 1 XUMUYECKHUEe CBOICTBA BEIIECTB Ha
OCHOBE 3HAaHMSI O CTPOCHHUH BEIIECTBA, IPUPOJIE
XUMUYECKOH CBSI3M , PEIIaTh TUIIOBBIE 3a1a4H,
BBITIOJIHATD CTAH/IAPTHBIC IEUCTBUSI C YUETOM
OCHOBHBIX MOHSATHN U OOITUX 3aKOHOMEPHOCTEH
MMeeT npakTUYECKUiA OTIBIT: 0a30BHIMU HABBIKAMHU
[IPOBEICHUS] XUMHUYECKOTO IKCIIEPUMEHTA U
0(OpPMIICHHS €r0 Pe3yabTaTOB, UCIIOIL30BAHUS
METOJIOB pacueTa Ha OCHOBAaHUU XUMHUYECKHUX
MpeBpalleHU i, KHHETUYECKUX U
TEPMOJUHAMHUYECKUX XapaKTEPUCTUK XUMUYECKUX
[peaKLHi

1.0.12 CoenmanpHble I1aBbl MAaTEMATHKU

3HaeT: OCHOBHbIE MAaTEMaTHYECKUE METO/IbI,
NpUMEHSIEMBIE B UCCIICAOBAHIH PO ECCHOHATBHBIX
npo0ieM; MeTo/ibl 00pabOTKU Pe3yabTaToOB
HKCTIEPUMEHTAIBHOTO HCCIIEIOBAHUS YMEET:
UCII0JIb30BaTh OCHOBHBIE MaTEMATHUECKHUE TTOHATHS
B IPO)eCCHOHATLHON ICATEIBHOCTH; TPUMEHSTh
MaTeMaTH4ecKue MeTOo/Ibl 00paboTKH Pe3ysIbTaToB
HKCTIEPUMEHTAJILHOTO HccienoBanus imeeT
NPaKTUYECKHH OTBIT: HCIOIb30BAHUS METOIOB
[peIIeHNs] MaTeMaTHYECKUX 3a1a4

1.0.18 Ananutndeckas XuMus U GU3UKO-
XUMUYECKHE METObI aHATTN3a

3HAEeT: OCHOBHBIE TUITBI XMMHUECKUX PEAKIIUN U
(U3UKO-XUMUYECKUX CBOMCTB BEIIECTB MPHU
MPOBEJICHUH AHATUTUYECKOTO ONPEAETICHUS,
MPUHIUIIBI ONTMCAHUSI XUMUYECKUX PAaBHOBECUH U
BIIUSIIOIINE HA HUX (PAKTOPHI, TEOPETUUECKUE
OCHOBBI OCHOBHBIX HHCTPYMEHTAJIbHBIX METO/IOB
aHaJIn3a, OCHOBHEIC ATAIlhl XMMHYECKOI0 aHAJIN3a;
TEOPETUUYECKUE OCHOBHI (PU3UKO-XMMHUECKUX
METO0B aHaJn3a, METOIbl METPOJIOTUYECKOMN
00paboTKHU pe3ylbTaToB aHAIN3a YMEeT:
[PacCUUTHIBATH KOHIIEHTPALUHA AHATU3UPYEMOTO
BEILIECTBA C YYETOM XMMUYECKOIO PAaBHOBECHS B
CHUCTEME, ONPEACIISTh YCIOBUS ONTUMHU3ALINI
QHAJIUTUYECKOTO ITponecca, IpOBOAUTD
KOJIMYECTBEHHBIN aHAJIN3 COSIMHEHNH C
WCTIONB30BaHHEM (PH3UKO-XMMHUYECKHX METO/IOB
aHaJM3a; BRIOpaTh METOJ aHANIM3a JJIs 3aIaHHON
QHAJIUTUYECKOM 3a7]aul U IPOBECTH
CTaTHUCTUYECKYI0 00pabOTKY pe3y/bTaToB
AQHAJIMTUYECKUX OlpeneneHuil Mimeer npaktuueckuii
OTIBIT: CIIOCOOHOCTHIO TPUMEHSATH OCHOBHBIE 3aKOHBI
XAMUHU 1J1 OOBSICHEHHUS aHAJUTHYECKUX TaHHBIX,
WCIIOJIb30BaHUS METOJOB MTPOBEACHUSI XUMUYECKOTO
AQHAJIN3a U METPOJIOTUYECKON OLIEHKH PE3YJIbTaTOB

1.0.27 Xumus OKpyKaroliei cpeibl

3HaeT: OCHOBHEIC (bl/ISI/IKO—XI/IMI/I‘IeCKI/Ie IIPOUCCChI,




[IPOTEKAIOLINX B OKPYKAIOIIEH CpeJie; IPOLECCHI
MUTpAUU U TpaHchopMaIiK puMecei B
reocdepax 3eMin; BIUSHUE AaHTPOTIOTCHHON

eI TEIbHOCTH Ha MPOLIECCHI, TPOTEKAOIIUE B
OKpY>Kalollen cpesie YMEET: MPOrHO3UPOBATh
BO3MOYKHBIE ITyTH MUTPALIUU U TpaHCHOpMaIIuN
XUMHYECKUX COCTMHEHUH B 00bEKTaX OKpY KaroIIeh
cpensl MIMeeT npakTUYECKUIA OMBIT: MPOBEICHUS
[MPAKTHUYCCKUX I/ICCJIGILOBaHI/If/’I COCTOsAHUA
aTMOC(EepHOTo BO3yXa, MPUPOIHBIX BOJOEMOB U
TIOYBbI

1.0.24 TlpuknagHas MeXaHHKa

3HaeT: OCHOBHBIE 3aKOHBI MEXAHUKU U CTIOCOOBI
pacuéra Ha MPOYHOCTH JIeTaell YMEET: METO/IbI
MEXaHUKH JUIsl pacU€TOB 110 CTaHIaPTHBIM
METOIMKaM MIMeeT NpakTU4eCKHU ONBIT: pEIIECHUS
MIPAKTHYECKHUX 3a]ad pacy€Ta Ha IPOYHOCTh
TUIIOBBIX 3JIEMEHTOB KOHCTPYKLIUN

1.0.10 Maremaruka

3HaeT: 0a30BbIE MOHATHSA, HEOOXOAUMBIE IJIS
pEIlIeHUs] MaTeMaTHYEeCKUX 3a/1a4, OCBOCHHSI IPYTHX
TUCITUIUTAH YMEET: COCTABIIATh IUIaH PEIICHHS
3a/1aui Ha OCHOBE UMEIOIINXCS 3HAHUI; CPAaBHUBATh
[pa3IUYHbIE CIIOCOOBI pelIeHMs 3a/1a41 U BBIOUpATh
HanOoJIee ONTUMAJIbHBIN crtocod MMeeT
MPAKTHYECKHUI OMBIT: UCTIOJIH30BAaHUS HABBIKOB
TUTAHUPOBAHUS COOCTBEHHOM JIEATETHHOCTH TIO
MOKMCKY PEIICHUS 3a]]a91 Ha OCHOBE MMCIOIIIUXCS
3HAaHUI; HAaBBIKAMH ITIOMCKA M OCBOECHUS

HGO6XOI[I/IMI>IX JJI pCHICHUA 3aa9 HOBBIX 3HAHUH

4. O0béM M BUABI YUeOHOH PadOTHI

OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTABIISAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
6

O61mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72

AyoumopHhvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 35,75 35,75
MIOJTOTOBKA K KOHTPOJIbHBIM paboTam 30 30
IIOATOTOBKA K 3a4€Ty 5,75 5.75

KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 4,25 4,25

Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIIMHBI




Ne
paznena

OObeM ayTUTOPHBIX 3aHATUN MO BUIaM B
HaumeHnoBaHnue pa3aenoB IUCHUIUIMHbI qacax

Bcero JI 113

JIP

MeTozbl, HCIIONIB3YIOUINE PEHTIEHOBCKOE U3ITyUEHUE 8

yq), BuauMasa u KoJieOaTebHas CIICKTPOCKOIINA

A (W]~

MeTonb! 27EKTPOHHOM MUKPOCKOIINU U MacC-
CIIEKTPOMETPUU

8
MeTtoaer ®OC u XAFS, AMP u OI1P 8
8

N EIEIED
RS

(=R ) ) Fe)

5.1. Jlekuun

Ne Ne
NeKIMupasaesna

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

PeHTreHOBCKOE M3IIyYeHUE: quana3oH, CBoicTBa. [loaydeHne peHTreHOBCKOTro
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.
JlnHamMuueckoe ceeropaccesHue. CyIHOCTh METO/Ia ¥ 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.

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

[MOJITOTOBKA K KOHTPOJIbHBIM paboTam

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.

30

MOJTOTOBKA K 3a4ETy

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

5,75




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.
Ha-Jlony : O®Y, 2016. — 216 c.

Jlykos, U. H. lllep6akoB. — PocToB-

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)

No
KM

Ce-
MECTp

Bun
KOHTPOJISt

HasBauue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Makc.
Oan

HOPHI[OK HA4YKCIIEHNS 0ajII0B

Vuu-
THIBA-

eTCs B
[1A

Texymui
KOHTPOJIb

KP1

KonTtpomnpHas paboTa mpoBOIUTCS HA
MPaKTUYECKOM 3aHATUU B TeUeHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaMm. B Omiiere — nBa
BOITPOCA U3 CIUCKA, MPUJIAraloIIerocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOTPOCOB 3apaHee M0 METOTUIECKUM
MaTepHayiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld FOYpI'Y.

5 6ayTIOB — Ka)IbIil BOIIPOC PACKPHIT
MOJTHOCTbHIO, CTYACHT MOKa3ajl OTINYHbBIE
3HAHUS, 1aH NPABUIIbHBIA OTBET HA KA bl
3a/1laHHBIi BOIPOC, 4 Oaa — Kaxabli BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMIEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YIOBJIETBOPUTEIHLHO, UMEIOTCS OTIPE/ICTICHHBIC
HETOCTaTKH 10 MOJTHOTE U COACPIKAHUIO
Ka’KJI0Tr0 OTBETa, 2 0ajljla — OTBETHI HE
SIBJITFOTCS JIOTMYECKH 3aKOHYEHHBIMH U
000CHOBAHHBIMH, KaKJIBIH IMOCTAaBICHHBIN
BOMPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PEHUS TIOTHOTHI U TITYOUHBI U3JI0KCHHUS
Marepuaia, B OTBETaxX MPUBOAATCS
0OeCCUCTEMHBIC CBEICHUS, OTHOCSIIHNECS K
MOCTAaBJICHHOMY BOIIPOCY, HO HE JIA0IINe
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOMPOCHI UM COZIEpP>KaHNE OTBETOB HE
COBIAJAET C MOCTABJICHHBIM BOIIPOCOM, 1 Oas
— IpyOBbIe OIIMOKHU B OTBETE, BEPHBIMH
saBisitoTcst Meree 50% otsetos, 0 6alyIoB — HET
OTBETOB Ha BOIPOCHI.

3a4CT

Texymnmi
KOHTPOJIb

KP2

KoHTposbHas paboTa IpOBOIUTCS HA
MPAKTHYECKOM 3aHITHH B TeUCHUE 45 MUHYT
[MMCHBMEHHO 110 OmiteTaM. B Omiiere — nBa

BOIIPOCA U3 CIIMCKA, NPUJIAraromcrocs K

3a4CT




KaXX10M KOHTPOJIbHON. CTyI€HTBI MOTYT
03HAKOMHUTBCSA CO CIIMCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MarepualiaMm, MPeJICTaBIEHHBIM B CUCTEME
OnexTpoHHbld OYpI'Y.

5 6aJuIOB — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT MOKa3aJl OTJIUYHbIC
3HaHUS, JaH MPaBUJIbHBINA OTBET HA KaXKIbIN
3a/IaHHBII BOIIPOC, 4 OaJiia — Kax /bl BOIIPOC
PACKPBIT XOPOIIO, C TOCTATOYHOMN CTENEHBIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YJIOBJIETBOPUTEIIBHO, UMEIOTCS ONPEICTICHHBIC
HEJOCTATKH MO MOJTHOTE U COJIEPKAHUIO
Ka)kJIOTO OTBeTa, 2 0ajijia — OTBETHI HE
SIBIISIIOTCS JTIOTHYECKH 3aKOHYCHHBIMU U
000CHOBAaHHBIMH, KaKJIbIH IMOCTaBICHHBIN
BOIIPOC PACKPBIT HEYIOBIETBOPUTEIHHO C
TOUYKH 3PCHUS TIOJTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
0CCCHCTEMHBIC CBEICHUS, OTHOCSIINECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETA Ha HETO; OTCYTCTBYIOT OTBETHI HA BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJIAET C TIOCTABJICHHBIM BOIIpOCOM, 1 Gast
— rpyOble OIIMOKH B OTBETE, BEPHBIMHU
saBisitoTcs MeHee 50% oreeToB, O 0aI0B — HET
OTBETOB HA BOIPOCHI.

Texymnmi
KOHTPOJIb

KP3

KonTtponbsHas paboTa MpoBOAUTCS HA
MPAKTUYECKOM 3aHSTUU B T€UCHHUE 45 MUHYT
MUCbMEHHO O OmitetaMm. B Ouitete — nBa
BOITPOCA U3 CIUCKA, MPUJIATalOIIeToCs K
Ka)KJ10M KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMHUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIIPOCOB 3apaHee M0 METOIUYECKUM
MaTepHraiaM, MPeACTaBICHHBIM B CUCTEME
OnexTpoHHbld OYpI'Y.

5 6aJuI0B — Ka) bl BOMTPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT NOKa3aJl OTJIUYHbIE
3HAHUSI, 1aH MPABUIIbHBIA OTBET HA KAl
3a/laHHBII BONPOC, 4 Oaiia — Kax bl BOIIPOC
[PACKPBIT XOPOIIIO, C JOCTATOYHON CTEMEHbIO
MOJTHOTHI, 3 0asia — KKl BOMPOC PACKPHIT
YVIOBJIETBOPUTEIHHO, UMEIOTCS OTIPE/ICTICHHBIC
HEJOCTATKH IO MOJIHOTE U COJIEPKAHUIO
Ka’kI0T0 OTBETA, 2 0ajljila — OTBETHI HE
SIBIISTFOTCSI JIOTHYECKH 3aKOHUYEHHBIMH U
000CHOBAHHBIMH, KaKIbIM TIOCTABIICHHBIN
BOIIPOC PACKPBIT HEYIOBJIETBOPUTEIHLHO C
TOUYKH 3PCHUS TIOTHOTHI ¥ TITYOUHBI U3JIOKCHHS
MaTepualia, B OTBETaX MPUBOASITCS
OeCCUCTEMHBIE CBEIEHHUS, OTHOCSIIHNECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAI0IINE
OTBETa Ha HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI UJIU COAEPKaHUE OTBETOB HE
COBIIAJAET C TIOCTABJICHHBIM BOIIpocoM, 1 Gas

— rpyOble OIMOKH B OTBETE, BEPHBIMHU

3a4CT




sBisgoTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIIPOCHI.

Texymnmi
KOHTPOJIb

KP4

KonTponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUCBMEHHO 110 OusietaM. B Ounete — nBa
BOIIPOCA U3 CIIMCKA, MPUJIAraoierocs K
Ka)KJ10i KOHTPOJIbHOM. CTyA€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOITPOCOB 3apaHee MO METOIUYECKUM
MaTepHasiaM, MPeACTaBICHHbIM B CUCTEME
OnexkTpoHHbI FOVYpI'Y.

5 6amnoB — Kbl BOIIPOC PACKPHIT
MOJIHOCTBIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aIaHHBINA BOTIPOC, 4 Oayia — KaXIbplid BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHOM CTENEHBIO
MOJIHOTHI, 3 0ajia — KaXKIbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCS ONPE/ICTICHHBIE
HEJOCTATKH IO MOJTHOTE U CONIEPIKAHUIO
Ka)XIOTO OTBETA, 2 Oalljia — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU 1
000CHOBAaHHBIMU, KaXK/IbI TTOCTABIICHHBIHA
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOIIPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI MJIH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— TpyOble OMUOKH B OTBETE, BEPHBIMHU
sBisgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

Texymnii
KOHTPOJIb

KP5

KonrtponbpHas paboTa mpoBoaUTCS Ha
[IPAKTUYECKOM 3aHITHH B TeUE€HUE 45 MUHYT
MUCbMEHHO 1o OmiieraM. B 6unere — aBa
BOIPOCA U3 CIIMCKA, IPUJIATralOLIEr0Cs K
KaX10M KOHTPOJIbHOU. CTYy/I€HTBI MOTYT
03HAKOMUTBCS CO CITUCKOM KOHTPOJIBHBIX
BOIPOCOB 3apaHee M0 METOIUYECKUM
MaTepuaiam, IpeICTaBICHHBIM B CHCTEME
OnexTpoHHblid OYpI'Y.

5 6amnoB — KaXXIpli BOIIPOC PACKPBIT
[OJTHOCTBIO, CTYACHT MOKa3aj OTJINYHbIE
3HAHWS, JaH IPaBUJIBHBIN OTBET HA KAXKIbIN
3aIaHHBINA BOTIPOC, 4 Oaiia — KaX Il BOIIPOC
PacKpBIT XOPOILO, C JOCTATOYHON CTENIEHBIO
MOJIHOTHI, 3 0asia — KaKJIblii BOIPOC PaCKPHIT
YIOBJIETBOPUTEIILHO, UMEIOTCSl OTIPEICIIEHHBIE
HE0CTaTKH 10 MOJTHOTE U COIEPIKAHUIO
Ka)JI0TO OTBETa, 2 0aysa — OTBETHI HE
SBJISIFOTCS JIOTHUECKU 3aKOHYEHHBIMU U
000CHOBaHHBIMHM, Ka)kK/IbIi TIOCTABIEHHBIN
BOIPOC PACKPBIT HEYTOBIETBOPUTEIHHO C
TOYKH 3PEHUS TOJTHOTHI U IITyOMHBI U3JI0KEHUS

MaTcpualia, B OTBETAX NPUBOIAATCIA

3a4CT




0ECCUCTEMHBIE CBEJICHUS, OTHOCSIIUECS K
MOCTaBJIICHHOMY BOIIPOCY, HO HE JIaoIne
OTBETa HA HETO; OTCYTCTBYIOT OTBETHI Ha BCE
BOMPOCHI WM COJIEpPKaHNE OTBETOB HE
COBIAJIAeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— TpyOble OMMUOKH B OTBETE, BEPHBIMHU
sBisgroTcst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB Ha BOIPOCHI.

Texymni
KOHTPOJIb

KP6

KontponpHas paboTa mpoBOAUTCS Ha
MPaKTUYECKOM 3aHATUU B TeUeHUe 45 MUHYT
MUCBMEHHO 110 OusietaM. B Ounete — nBa
BOIIPOCA U3 CIIMCKA, MPUJIAraroIierocs 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
MOJIHOCTBHIO, CTYJICHT TIOKa3aJl OTJIUYHBIC
3HaHUS, JaH MPABWIbHBINA OTBET HA KaXKIbII
3aJaHHBINA BOTIPOC, 4 Oayia — KaX Il BOIIPOC
PACKpBIT XOPOIIIO, C I0CTATOUHOM CTENEHBIO
MOJIHOTHI, 3 Oaja — KaXKIbIi BOPOC PACKPHIT
YIOBJIETBOPUTEIBHO, UMEIOTCSI OIPE/ICIICHHBIE
HEJOCTATKH TI0 MOJTHOTE U COMIEPKAHUIO
Ka)XIOTO OTBETa, 2 Oalljla — OTBETHI HE
SIBJISTFOTCSI JIOTHYECKH 3aKOHUCHHBIMU 1
000CHOBaHHBIMH, KaXK/IbI TOCTABIICHHBIHA
BOITPOC PACKPHIT HEYIOBIETBOPUTEIHHO C
TOYKU 3PEHUS MOJHOTHI U TITyOUHBI U3TTOKEHUS
MaTepualia, B OTBETaX MPUBOISITCS
OeCCHCTeMHBIE CBEICHUS, OTHOCSIIUECS K
MOCTaBJIEHHOMY BOITPOCY, HO HE JIAIOIINE
OTBETa Ha HET0; OTCYTCTBYIOT OTBETHI Ha BCE
BOIIPOCHI WJTH COZIEP>)KaHUE OTBETOB HE
COBIMAJIaeT C MOCTaBICHHBIM BOMPOCOM, 1 Oan
— rpyOble OMUOKH B OTBETE, BEPHBIMHU
sBIsgroTCst MeHee 50% orBeToB, 0 0aII0B — HET
OTBETOB HA BOIIPOCHI.

3a4CT

ITpome-
JKyTOUHAas
arTecTanus

3a4€ET

[IpomexyTouHas arrecranus (3a4ér)
POBOAUTCS B YCTHOHM popme. B Ounere nBa
BoMpoca. J{1s moAroToBKYM npeasiararoTcst
BOIIPOCHI K 3a4€Ty. 3a OTBET HA KAX]IbIi
BOIPOC CTYJAEHT MOXKET NOJIYYUTh
MaKCHMaJbHO 5 06aJuI0B, KaXIblil BOIPOC
uMeeT Bec — 1, Bcero 3a OuieT — MakCUMalbHO
10 GannoB. Kpurepuu onieHuBaHMs OTBETa Ha
BOIPOC B Ousiete: 5 6aaoB — CTyAEHT
NIEeMOHCTPUPYET: NNTyOOKHE HCUEPIbIBAIOIINE
3HAHMS B MOHUMAaHWUHU, U3JI0KEHUH OTBETA HA
BOIIPOC, OTBET JIOTHYECKH [TOCIIEOBATENbHBIN,
COZIePKATEIIbHBIN, MMOJTHBIN, TPABUIbHBIA U
KOHKPETHBII; 4 6aa — TBep/ible 3HAHUS
Marepuaa, IpaBUJIbHOE TOHUMaHHUE
CYLIHOCTH U B3aUMOCBS3H pacCMaTpUBaEMBIX

MPOIIECCOB M SIBJICHUH, OJTHAKO, OTBET

3a4CT




HEIO0CTATOYHO IOJHBIN, UMEIOTCS 1-2
HE3HAYMTEIbHBIX 3aMEYaHUs MPENo1aBaTes,
MOCJIEIOBATEIbHBIA U KOHKPETHBIN OTBET,
CTYZIEHT CBOOOJTHO yCTpaHsET 3aMe4aHus
[IPETI0/1aBaTeNs 110 OTAEIbHBIM YacTIM U
MyHKTaM OTBeTa; 3 OaJijia - TBEep/Ible 3HAHUS U
[NOHMMAaHHE OCHOBHOT'O; OTBET HE COJEPIKUT
rpyOBIX OIMMOOK, HO €CTh OoJiee 2-X
HETOYHOCTEH U 3aMEUYaHul, [IPU yCTPaAaHECHUHN
HETOYHOCTEH M HECYIIECTBEHHBIX OIINOOK B
OCBEIICHUN OTIEJIbHBIX MOJOXKEHUN
TpeOyIOTCSl HABOASIIIME BOIPOCHI
npenozasarelist; 2 6aia —rpyOble OIMOKH MpH
0TBETE Ha Borpoc, He bonee 50% oTBeTa
COCTAaBJIAIOT [TPaBUWJIbHBIE CBEJICHUS, CTYACHT
IEMOHCTPHUPYET HEYBEPEHHBIE U HETOUHbBIE
OTBETHI Ha HABOJISLIUE BOIIPOCHI
npenojasates, 1 6amt — rpyObie OnmmoOKy B
oTBeTe, MeHee 50% SIBIIAIOTCSI BEpHBIMH,
CTYACHT JIEMOHCTPUPYET HENOHUMAaHUE
CYIIHOCTH M3JIaraeMbIX MojioxkeHuit; 0 6amios
- HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bung
MIPOMEKYTOYHOMN [Ipouenypa npoBeaeHus Kpurepuu
ATTECTAIIHI OLICHUBAHUs
HrtoroBelit peTHHT 00y4aromerocss MoxkeT (OpMHUPOBATHCS Ha
OCHOBAHUU TOJBKO TEKYILErO KOHTPOJIS, ITyTEM CIOXKEHUS
PEUTHHTA 32 MTOJYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-PEUTHHIOBBIE (B COOTBETCTBUU C
3a4er MEpONPUATHS TEKyIEro KOHTposisi. CTyJIeHT BIpaBe NpUWTH Ha |l 2.5, 2.6
3a4€T IS YAYUIIEHUs CBOETO perTuHra. [IpomexyTounas [Tonoxxenus
arTectanus (3a4€T) MpOBOIUTCS B YCTHOH dopme. B Ounere nBa
BoImpoca. J{Jist moIroTOBKU MPeAiaraloTcst BOIMPOCHI K 3a4€Ty.

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

Ne KM

Komnerennun Pesynbrarel 00yueHus bRlalsleh

OITK-1 3HaCT: BIMSHUE PA3TMYHBIX (PAKTOPOB HA OCYIIECTBICHUE (PU3HKO- TAARANE
XUMHYECKHUX MPOLIECCOB

OIK-1 'YMeeT: HanpaBlIeHUs XUMUYECKUX PEAKIINI, KOJIHMYECTBO U COCTAB MPOIYKTOB TAANARE
PEAKIIUHA U CKOPOCTh pEaKINK1

OITK-1 HMeeT nmpakTUUECKUi OTBIT: METOIaMH pacdyeTa (GU3HKO-XUMHUIECKIX TAAAAAE
XapaKTepUCTHK Ipoliecca
3HaeT: 6a30BbIC 3HAHUA B 001aCTU MaTeMaTUKU, GU3UKH, (HU3HUUECKON XUMUU

OIIK-2 17151 00paboTKH MH(POPMAIIMY U aHATIN3a JAHHBIX B 00JIACTH YKOJIOTUU U HHHAHAHHAHH
MPUPOAOIIOIH30BAHUS

OITK-2 YMeeT: MpUMEHATh 0a30BbIe 3HAHUS (PU3MUECKUX 3aKOHOB M aHAIHM3a TAARANE
(GU3HYECKUX SBICHUN IS PEIICHUS 3a7ad POodeCCUOHABHOM JIeATEThHOCTH
HMeeT mpakTUYEeCKUI OMBIT: UCITOJIb30BAHUS 3HAHUK MAaTEMaTU4eCKUX,

OIIK-2 bu3ndecKux, GU3NKO-XUMUIECKUX, XUMHUYECKUX METOIOB UCCIEIOBAHUS IS [HHH{HHHH
pelieHus 3a1ad IpodheCCUOHAIBHOM IeATeThHOCTH




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUmMeNbHASL IUMePamypa.:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
KypHan HeOpraHu4ecKkon XuMun

KypHas opranndeckon XumMun

Kypnan puznueckoit XumMuu

Heoprannueckue marepuasl

Bectauk "HOYpI'Y". Cepus "Xumus"

I.

i

2) MemoouuecKue YKazaHus 0is Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.

duznuecKue METObI UCCIIEIOBAHUS, UCTIONB3YIOIINE dJIEKTpOMar-
HUTHOE M3IydeHue: yueoHoe mocooue / B.B. Apnun. — UensOunck: M3narenbckuii
uentp FOVYpI'Y, 2019. — 80 c.
duznyuecKue METOABI UCCIEIOBAHUS: METOIBl MATHUTHOTO PE30HAHCA,
Macc-CIIeKTPOMETPHH, 30HA0BOM U ANEKTPOHHONH MUKPOCKOINH: ydeOHOe mocooue /
B.B. Apnun. — Yenabunck: U3narensckuit nentp HOYpI'Y, 2020. — 96 c.

l.

2.

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
duznyecKue METOIBI UCCIETOBAHUS, HCIIONB3YOIINE 3JICKTpOMAar-
HUTHOE M3IyueHue: yueoHnoe nocooue / B.B. Apnun. — YensaOunck: M3narenbckuii
uentp FOYpl'Y, 2019. — 80 c.
duznyecKue METOAbI UCCIEIOBAHUS: METOIbl MATHUTHOTO PE30HAHCA,
MacC-CIEKTPOMETPHUH, 30HA0OBON U AIIEKTPOHHON MUKPOCKOIUU: Y4eOHOE rTocooue /
B.B. Apnun. — Yensounck: M3narensckuii nentp FOYpI'Y, 2020. — 96 c.

I.

2.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAs IOKYMEeHTaIl U

HaunmenoBanue
No Bun peeypeas | bubnuorpaduueckoe onucanue
JUTEPATYpPhI 3IIEKTPOHHOM
dbopme
Baiirynesuu E.A., babkuna O.B., CBemnunbiii B.A.
ONEeKTPOHHO- TepMruuecKuil aHaIN3 OPraHNYECKUX MOJIMMEPHBIX
1 OcHoBHas O6ubmuoTeyHast MaTepuasoB U KOMIIO3UTOB. Y4yeOHoe rmocodue. — ToMck:
nTeparypa CHCTEMA HanmonanbeHbIl HcciienoBaTenbCkuii TOMCKUA
n3narenbcTBa JIans [rocynapcTBeHHbIN yHuBepeurert, 2011. — 56¢.
https://e.lanbook.com/book/44967
ONEeKTPOHHO- PactpoBast a1eKTpOHHasE MUKPOCKOIHS JJIsl HAHOTEXHOJIOTHil.
OcHoBHas ;
2 | mTeparypa OoubnuoTeyHas MeTtonb!l 1 npumeHeHne. — M.: M3narenbctBo "Jlaboparopust
cucTeMa sHanuit'", 2014. — 600 c. https://e.lanbook.com/book/166756




n3nareiancTBa Jlanp

OcHoBHas
TUTEpATypa

ONEeKTPOHHO-
OuOIMoTeuHas
cHCTEeMa
n3nareinLcTBa Jlann

baspuip, O. K. Beenenue B kypce «®u3nueckue METObI
WCCIIeI0BaHus B XUMumy» : yaeOHnoe nocobue / O. K. ba3buib.
— 2-e m3a. — Tomck : TT'Y, 2016. — 132 c.
https://e.lanbook.com/book/91951

nuTeparypa

DNEeKTPOHHO-

JlononHUTEeIbHAS |OMOIHMOTEUHAS

cucTreMa
n3aarenabcTBa JIaHb

JIykoB, B. B. ®uznueckue METO/IbI UCCIECOBAHNS B XUMUH :
yuebHoe nocobue / B. B. JIykos, 1. H. Illep6akos. — PocToB-
Ha-/lony : FO®Y, 2016. — 216 c.
https://e.lanbook.com/book/114513

IlepeueHs MCTIONIB3yEMOTO IPOrPAMMHOIO 00ECTIEUEHHUS:

Her

[Tepedenpb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U UH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreyeHne 1 CIUITHHbI

Bun zanaruii

No
ayjl.

OcHoBHOE 000py/I0BaHUE, CTEHIbI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
NpeayCTaHOBJICHHOE IPOTPAMMHOE 00eCIIeUueHHE, UCTIONIb3YEMOE TSl Pa3IMYHbBIX

BUJIOB 3aHATUN

1. Onpenenurtens nopoBbix xapakrepuctuk ASAP-2020. 2. Ananuzaropsl
pa3Mmepa yacTull B cycrnieH3uu (komruiekc) Microtrac S-3500, Nanotrac 253 Ultra.

[IpakTrueckue
ARSI 1 04 |3. Cucrema TepMUYECKOTO aHAJIN3a B COCTABE CHHXPOHHOTO TEPMHUUECKOTO
COMIHADEL (1) |anamuzaropa (TT'-JICK) Netzsch STA 449C «Jupiter» u KBaapymnoasHOTO Macc-
p cunekrpomerpa QMS 403C «Aéolos». 4. CHHXpPOHHBIN TEPMHUUYECKHIA aHATH3ATOP
(TT-ACK) Netzsch STA 449F 1 «Jupiter».
MpaKTHaecKe 1. Kommutekc ckanupyromien snexkrporHoi Mukpockonuu Jeol JISM-7001F, EDS
P 03 |Oxford INCA X-max 80, WDS Oxford INCA WAVE, EBSD u HKL. 2.
3aHATUSL U N o
COMIHADEL (1) |IIpocBeunBarOmMiA IMEKTPOHHBI MUKPOCKOI BBICOKOTO pazpemieHus Jeol JEM-
P 2100. 3. ludpakromeTp peHTreHoBckuii nopomkossiid Rigaku Ultima I'V.
IIpaxTrueckue
307
3aHATHS U (1a) Jlocka, Mmapkepsl
CEMUHAPbI
Jlexuuun 307 Jlocka, Mmapkepbl

(1a)




