MuHMCTEPCTBO Haykn u Bbicllero obpasoBaHus Poccuiickon depepaumm
begepanbHoe rocyfapcTBeHHoe boaxeTHoe obpasoBaTenbHOe yupexaeHue
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckmin rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMA N An3anHay
(cnerynrtn)

IloaMHHAK >7eKTPOHHOro ToKkyMeHTa, Hoxnucannoro JIIIL, xpanutcsi B |

CHCTeMe YTeKTPOHHOTO IOKYMEHT0060poTa
@I'GOY BO «Canxr-IlerepOyprekuii rocyiapcrBeHHbli YHHBEPCHTET yTB E P)K'D'Al-o
¢ HIPOMBIILICHHBIX TEXHOJIOI il 1 AM3aiima» |-|epB bl l‘/‘l NpPOpPEeKTOp, MPOPEKTOP MO
Ceprudukar 015153 ¢3 00 £5 b0 ab be 4e a6 €7 63 84 98 d0 69
Branenen Pymun Anexcannp EBrenbeByy, HepBEIi IPOPEKTOp, MPOPEKTOp MO yueGHOM paGoTe

A.E. PyauH

JeiicrBurenren ¢ 12 suBaps 2024 1. no 12 ampensa 2025 1.

Pabouasi nporpamma AUCUMVNINHLI

| B1.B.B.02.02 | MeToabl ccrnenoBaHNs XMMUHECKUX BOTIOKOH

Y4ebHbIn nnaH: 2024-2025 18.03.01 AMXun3 HKnub O30 Ne1-3- 93 (1-XB-2).plx
Kadepnpa: HaHOCTpYKTYPHbBIX BONIOKHUCTbLIX 1 KOMMO3ULMOHHBIX MaTepuanos M.
A.N.Meoca

HanpaBneHme NnoAroTOBKU: 18.03.01 X
(CﬂeLl,VIaJ'IbHOCTb) .Uo. nMun4yeckasa TexHonoruna

Mpodunb NOAroTOBKY: HaHouHeHepus, KOMMNo3uTbl U BruomaTepuansi
(cneunanmsaums)

YpoBeHb o6pasoBaHus:  Hakanaspuat

Cbopma O6y‘-IeHVIF|I OYHO-3a04Had

MnaH yye6HOro npouecca

KoHTakTH
asn paboTta T ) o
CemecTp obydarows | Cam. | KoHtpons, | PYAOC opma
(kypc ana 3A0) |uxcs pabota yac. MKOCTb, [  npomexyToyHon
MpakT. 3ET aTTectaumm
3aHATUA
3 yn 4 32 .
Pra 4 32 1
yn 4 64 4 2
Wroro bl 8 96 4 3
PNL 8 96 4 3

CaHkr-lNeTepbypr
2024



Pabouas nporpamma aucumnivHbl COCTaBNeHa B COOTBETCTBMM C heaeparbHbiM rocygapCTBEHHbIM 06pa3oBaTeNbHbIM
cTaHgapTom Bbicllero obpasoBaHmsa no HanpaeneHuio nogrotoskm 18.03.01 Xumunyeckasd TeXHONOrns, yTBEPXKAEHHBIM

npvkasom MuHo6pHaykm Poccun ot 07.08.2020 r. Ne 922

CocraButenb (K):
[OKTOp TEXHMYECKUX Hayk, MNMpodeccop

Ot kadbeapbl cocTaBuTens:
3aeegyowmnn kadeapor HAHOCTPYKTYPHbIX BOMOKHUCTbLIX U
KOMMO3MLMOHHBIX MaTtepnanos M. a.u.meoca

Ot BbINycKkatoLLen kacdeapsi:
3asegyowun kagenpom

MeToguuecknin otaen:

JlbiceHko Bnagnmup
AnekcaHapoBuY
AcTallKnunHa Onbra
BnagumupoBHa
AcTallKnHa Onbra
BnagumupoBHa



1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuubl: CchopmmnpoBaTtb KOMNETEHUMM oby4atollerocs B obnactu oyHaaMeHTanbHbIX OCHOB,
KOMMMEKCHOro U KOMMMEMEHTAPHOrO MCMOMb30BaHUS COBPEMEHHbLIX METOAOB WCCMEAOBaHUS XUMWYECKUX BONIOKOH B
pamKax COBPEMEHHbIX AOCTUXEHWI NPOMbILLNIEHHOCTMW.

1.2 3apgauv AUCLMUNNUHBI:

1) O3HakoMUTb C PyHAAMEHTaNbHLIMWU OCHOBaMM COBPEMEHHBLIX METOL0B MCCIef0BaHUN.

2) PackpbITb NpUHLMNbLI paboTbl NpubopHo 6asbl.

3) HayuuTb rpamMoTHO WHTEpPNpeTUpoBaTb W MNPeAcTaBnsATb pe3ynbTaTbl WUCCNEAOBAHUA C  MOMOLLbIO
COBpPEMEHHbIX MH(POPMALIMOHHbBIX TEXHOMOTMIA.

4) O3HaKOMUTb CO CNeLMdUKON N3YHEHNA XMMNYECKNX BOSIOKOH

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBKa NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:

MeTponorus, ctTaHgapTusaumsi u ceptudmkaums

2 KOMNETEHUMN OBYYAIOWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-3: CnocobeH OopraHu3oBbIBaTb NpoBeaeHue MCNbITAHUA TEXHONOTMYECKUX U (*)yHKuVIOHa.HbeIX CBOMCTB
HaHOCTPYKTYPUPOBAHHbLIX KOMMO3NLUMNOHHbLIX MaTepuanoB

3Hatb: OCHOBHble MeToAMKM W OGOopygoBaHve AN NMPOBEAEHUS WUCMbITAHWIA, UCCNEdOBaHWA M OLEHKW CBOWCTB
XUMUYECKUX BOJTOKOH, KaK HanonHuTenemn Ans HaHOCTPYKTYPHbIX NONMMMEPHbIX MaTepuaros.

YMmeTtb: OcyulecTBnaTb BblGOp MeToauk U obopydoBaHuWs ANs UCCRenoBaHWsi CBOWCTB XMMWYECKUX BOJIOKOH;
MCMoNb30BaTb TEXHOMOIMMYEcKoe W KOHTPONbHO-U3MepUTENbHOE nabopaTopHoe o6opydoBaHME ANs UCMbITaHUS
00pasLoB.

BnapeTtb: HaBblkamy nraHMpPOBaHUSA W MNPOBEAEHUS WCMbITAHUA XUMUYECKUX BOSIOKOH, Kak HanonHuTenen ans
HAHOCTPYKTYPHbIX NONMMEPHbIX MaTepUaros.

MNK-6: Cnoco6eH namMepsaTb XapakTePUCTUKN IKCMEePUMEHTamNbHbLIX HAHOCTPYKTYPUPOBAHHBLIX KOMMO3ULMOHHbIX
mMaTepuarnos

3HaTtb: OCHOBHblE MeTOAbI NCCeAoBaHWU CBOMUCTB SKCnepumMmeHTalribHbIX XMMUYECKUX BOJTOKOH, KakK HanonHuTenen ons
HaHOCTPYKTYPUPOBAHHbLIX KOMIMO3ULIMOHHbIX MaTtepunaros.

YmMmeTb: V|3MepﬂTb 3Ha4YeHunqa Tpe6yeMbIX XapakTepUucTuk CBOWCTB XMMUYECKUX BOSTOKOH C MOMOLLbIO COOTBETCTBYHOLLNX
MEeTOAUK, ﬂpI/I60pOB n o6opy,qosava.

Bnapetb: HaBbikamu pa6OTbI Ha MN3MepuTersibHbIX I'IpVIGOan n nposegeHus UCMNbITAHUA XMMUYECKUX BOFOKOH, Kak
HanonHuTenen ans HAaHOCTPYKTYPUPOBAHHbLIX KOMMNO3NLUMOHHbLIX MaTepunasrosB.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakt
Hasa

pabota cp | Vnrosau. | ®opma

¢opmbl TekyLiero
3aHATUA | KOHTpons

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4ebHbIX 3aHATUN

Mp. (4achbt)

(vachbl)

CewmecTtp
(kypc gnsa 3A0)

Pasgen 1. Mopdonorua u pasmepsl
XUMUYECKNX BOJTOKOH

Tema 1. TloHATME XMMUYECKMX BOJSIOKOH.
OCobBEeHHOCT  CTPOEHMST M CBOWCTB
XUMUYECKNX BOJIOKOH. BosmoxxHoCTH
COBPEMEHHBIX  METOOOB  MCCreaoBaHun,
npubopoB un nporpamMmm ansg obpaboTku
NOMNyYeHHbIX JAaHHbIX.

Tema 2. OnTndeckasi, NpocBeuYnBaroLLas u
CkaHupylowasa mukpockonuu. Pusumuyeckmne| 3 6 ra PT
OCHOBbI METOA0B 1 NpnbopHas 6Gasa.

Tema 3. 3oHaoBas MUKPOCKOMUSI.
®dusnyeckne ocHoBblI MeToda U NpubopHas
B6asa. CkaHupywowas TyHHeNbHas U
OnvxHeNnonbHas onTnyeckasi MUKPOCKOMWK
Tema 4. ATOMHO-CMNOBasi MWKPOCKOMUSA.
KoHTakTHble, NOMYKOHTaKTHbIE,
MHOrONpoxXoAaHble MeToauku. Pusmdeckue
OCHOBbI METO0B 1 NpnbopHas 6asa.




Pasgen 2. CTpyKkTypa XMMWUYECKNX BOSOKOH

Tema 5. CnekTpockonuyeckne meToabl
uccneposaHus. VK-Oypbe cnekTpockonus.
PeHTreHohoTO3NEKTPOHHAsA
cnektpockonusa. CnekTpockonust siAepHOro
MarHUTHOroO pe3oHaHca, B TOM 4ucne
BbICOKOrO paspelleHnss B TBEPAOM Tere.
dunsnyeckne 0CHoBbl METOO0B U NpnbopHas
Oasa.

Tema 6. Tepmuyeckne MeTobl
uccregoBaHus. OudepeHuymnansHo-
TEPMUYECKMA W TepMOorpaBUMETPUYECKUI
MeToAbl uccnenoBaHus.
OudbdpepeHumnanbHas CKkaHupytoLlas
KanopumeTpus. dusunyeckme OCHOBbI
MeTod0B 1 NpnbopHasn 6aasa.

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcyrnbTaumm 1 npoMexyToyHast
aTTecTauus - HeT

32

Pasgen 3. dusunyeckune cBoOWNCTBa
XUMUYECKNX BOJTOKOH

Tema 7. OCHOBHble TEPMWHbI W MOHATUS
ANEKTPOPU3NYECKMX CBONCTB. [JUaNEKTPUKH.
MonynpoBogHMKu. ConpoTtuBneHue.
MpoBognmocTb. MeTogbl  onpefeneHus
yAEenbHOro 3MeKTPUYECKOro CoMnpoTMBIIEHNS
XUMWYECKMX  BOMOKOH. BonbTamnepHbie
XapakTepuctukn.  dusmyeckne  OCHOBBI
MeToA0B U npubopHas 6a3a.

Tema 8. [InanekTpuyeckme xapakTepucTuku.
[unanekTpuyeckas NpoHNLAeMoCTb. TaHreHC
yrna guanekTpuyeckux notepb. Pusmyeckume
OCHOBbI METOLOB 1 NpubopHas 6asa.

14

ra

Pasgen 4. MexaHuyeckne n copbUMOHHbIE
CBOMNCTBA XMMUYECKNX BOMNOKOH

14

ra

Tema 9. MeToabl onpegeneHus obuiero
obbema COpOUMOHHONO MPOCTPaHCTBA MU
yLENbHOM NOBEPXHOCTMW.

Tema 10. CopbuUMOHHaAa  aKTMBHOCTb
MaTepurasnoB MO OTHOLLEHUIO K CTaHAAPTHLIM
BeLLEeCcTBaM.

12

ra

Tema 11. MeToabl ornpegeneHus
MeXxaHUYeCcKnx CBOWNCTB MaTepuanos.
Kpueasi Harpyaka-yanvHeHue.
TepmomexaHuyeckasa kpusasi. dusmyeckne
OCHOBbI MeTO0B 1 NpnbopHas 6asa.

12

PN

WUtoro B cemecTpe (Ha kypce ansa 3A0)

12

ra

KoHcynbTauum 1 npoMexyTodHas
atTectauus (3aveT)

64

0,25

Bcero koHTakTHas pa6ota u CP no
AVcuMnvHe

8,25

96

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOTPeHo




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kog
KOMMNeTeHUUn

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

HavnmeHoBaHWe oLeHO4YHOro
cpencrtea

MK-3

ManaraeT OCHOBHble MeToAbl, METOAMKM, pernameHTUpyloLue
HOPMaTVMBHO-TEXHUYECKUE  [OKYMEHTbl U  0obopynoBaHue — Ans
NpoBEdEHUA UCMbITaHUA, OnpedenieHUst 3Ha4YeHut XapaKTepuUcTUK
TEXHOJSIOMMYECKMX U (PYHKLMOHANBbHBIX CBOMCTB XMMMYECKUX BOJTOKOH.
CocTaBnsieT nnaHbl MCCrefoBaHWs W OLEHKUM TEXHONMOrMYEeCKMX |
(pYHKLMOHANBHBIX ~ CBOWCTB XUMUYECKUX  BOJIOKOH;  BbIGMpaeT
MeTOAMKM ONA onpedeneHns U oueHku TpebByeMblX XapakTepUcTuK;
Ucnonb3yeT  TEXHONOTMYECKoe UM KOHTPOSIbHO-U3MEPUTENBHOE
naGopaTopHoe o6GopyaoBaHue ANA UCTbITaHUs o6pasLoB; NPOBOAUT
NOATBEPXKAEHVNE COOTBETCTBUSI XapaKTEPUCTUK OMbITHBIX 0GpasLoB
Tpe6oBaHNsM HOPMATUBHO- TEXHUYECKNX JOKYMEHTOB.

OcyLuectBnsieT nnaHvpoBaHue UCMbITaHWM, paboTbl Ha
uccneposaTtenbckux  npubopax W obopyaoBaHuu;  paboTel €
HOPMaTMBHO -TEXHUYECKOW AOKYMEHTauuel; MeTOAUKM NpoBedeHUs
aHanmnsa TeXHONMOrMYecKUX 1 GoyHKLMOHaIbHbLIX CBOWMCTB. Bonpock! Ans
yCTHOro cobecefjoBaHus.

MpakTnyeckoe 3agaHuve.

Bonpocsl ans YCTHOrO
cobecenoBaHus.
MpakTuyeckoe 3aaaHue.

MK-6

CDopmynMpyeT OCHOBHbIE€ XapaKTepUCTUKn XUMUYECKMX BOJIOKOH U
MeToAbl NX USMEepEeHUA.

Ocyl.l.l,eCTBJ'IFleT Bbl60p onTuManbHbIX METOANK U3MepeHna n oueHnBaeT
Tpe6yeMb|e XapakKTepUCTukm XnMnN4eCKNX BOJTOKOH.

HDOBOLI,I/IT n3MepeHna un OLUEeHKY 3KcnepumMeHTaribHbIX AaHHbIX O
XapPaKTepUCTUKax XMMUYECKNX BOJTIOKOH.

Bonpocbl ansa YCTHOro
cobecenoBaHus.
MpakTnyeckoe 3agaHue.

5.1.2 Cnucrtema v Kputepmm oLeHNBaHUA

LWkana oueHnBaHuns

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

YcTHoe cobecenoBaHue MncbmeHHas paboTa

Ob6yyalowmmnca CBOEBPEMEHHO BbIMOSHW
npakTuyeckme 3agaHus W cgan  Bce
TEKyLLMEe KOHTPOMM, BO3MOXHO [OMyckast

3auteHo HecyllleCTBEHHble oWnbkn B OTBETE Ha
BOMpPOCHI NpenofasaTens. Y4uTbiBalOTCA
fannbl,  HakoMmneHHble B  TeyeHue
cemecTpa.
Obyuvatowmmnca He BbINONHWUN (BbINOMHWM
He 3auteHo YaCTMYHO) MNpaKkTUyYeckMe 3ajaHus, He

caan (nMmbo YacTUYHO caan) Tekylme

KOHTpOInn, gonycTtun CylleCTBEeHHble
owmnbkm B oTBeTe Ha BOMNpPOCHbI
npenoaasatend. He Y4UTbIBAKOTCA fannbl,
HaKoMNJmeHHble B Te4eHne cemecTpa.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHbIe MaTepuarnbl, HeO6XxoAMMble AN OLeHKN 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

®opMynMpPOBKM BONPOCOB

Kypc 4

OcCHOBHble MeToAbI nony4yeHna HaHopa3mMepHbIX YacTul n ocobeHHoCTH CTpOEHUA " CBOWCTB
HaHOCTPYKTYPHbIX NOJIMMEPHbIX KOMMO3NLUMOHHbLIX MaTtepunarnos.

2 BoamoxHocTH COBpeMEHHOro annapatypHoro obecneyeHus npn n3y4eHnmn HaHOCTPYKTYPHbIX MaTtepuaros.

MeTogbl nccreaoBaHns MOPdOSIONMN U pa3MepoB HAHOCTPYKTYPHBIX 0GLEKTOB. dU3nYeckme OCHOBBI.

3 MpnbopHas 6a3a.

4 MeToabl uccnenoBaHnst CTPYKTYPbI M CBOMCTB NOBEPXHOCTU HAHOCTPYKTYPHbLIX MaTtepunanos. Pusnyeckme
ocHoBbI. [NpubopHas 6asa.

5 MeToabl uccrnenoBaHnst CTPYKTYPbl HAHOOOBEKTOB M NMONMMMEPHbLIX HAHOMaTepuanos. Pu3nyeckme OCHOBBI.

MpubopHas 6asa.

6 Tepmuyeckne meTodbl MCCNegoBaHNA HAHOCTPYKTYPHbIX 06bekToB. dunsmyeckne ocHoBebl. [pnbopHas 6asa.




SﬂeKTpOdM/ISVI‘-IeCKVIe cBoONCTBa HaHOCTPYKTYPHbIX Matepunanos. MeTtoabl uccneposanus. dmsnyeckme

/ OcHoBbI. [1pnbopHas 6a3a.

8 CopbunoHHbIe CBOMCTBaA HAHOCTPYKTYPHbIX MaTepuanos. MeToabl uccrnegosaHus. drusnyeckne oCHOBBI.
MpnbopHas 6a3a.

9 ®Pu3snko-mexaHnyeckne CBOMCTBA HAHOCTPYKTYPHbIX MaTepuanoB. Metoapl uccnegoBaHus. Pusmyeckue
ocHoBbI. [1pnbopHas 6a3a.

10 B0O3MOXHOCTM ONTUYECKOMW, MPOCBEUYMBAIOLLEN U CKAHMPYIOLLEN MUKPOCKOMMUU MPU N3YYEeHUN HAHOCTPYKTYPHbIX
maTtepuanoB. Pusmyeckme OCHOBBI.

11 OcobeHHOCTU 30HO0BOW MUKpOcKonuK. [NpenmMyLlecTBa U He4OCTaTKU CKaHUPYIOLLEN TYHHENbHOM

MUWKPOCKOMNUN.

12 ATOMHO-cunoBas MUKpPOCKONu4a. OLI,HOI'IpOXO,D,HbIe N MHOronpoxoaHble MeToOUKN.

13 OcobeHHocTu 3-D BM3yannaaumm HaHOCTPYKTYPHbIX 06BbeKToB. ApTedaKThbl.

14 OcoBGEHHOCTM CBOWCTB M XMMUYECKOTO COCTaBa NOBEPXHOCTM HAHOCTPYKTYPHbLIX OOEKTOB Ha NpumMepe
yrnepofHbIX HaHo4YacTuL. PeHTreHoBckasi (DOTOINEKTPOHHAS CMEKTPOCKONUS.

15  |MiccnenoBaHue TEPMUYECKMX CBOWCTB HAHOCTPYKTYPHbIX Matepuasos.

BoamoxHOCT anddepeHumanbHOM CKaHUPYOLWEN KanopumeTpum npu nayvyeHnn nusnko-XxmMmyecKkmnx
CBOWCTB MONMMEPHbLIX HAHOCTPYKTYPHbIX Matepuaros.

17  |OdedopmMaLMOHHO-NPOYHOCTHbIE XapaKTepUCTMKM NONMMEPHbIX HAHOCTPYKTYPHBLIX MaTepuaros.

16

18 |Cratuctnyeckas obpaboTka 1 nHTEepnpeTauusi NoNyYeHHbIX pesynLTaToB.
19  |OnTunyeckas, NnpocBeYvMBaloLLas 1 CKaHNPYHOLLLAs MUKPOCKONNN.
20 |3oHpoBas mukpockonus. Pusmyeckme 0CHOBBI MeToaa 1 npubopHas 6asa.

21 |CkaHupytolas TyHHerbHas 1 GvKHENOosIbHas ONTMYeckasi MUKPOCKOMWM.

22  |CnekTtpockonuyeckue MeToabl uccnegoBaHus. MK-®ypbe cnektpockonusi.

23  |CoBpemeHHble 0651acT NPUMEHEHNS CO34aHHbIX HAHOPa3MeEpPHbIX 0BG BHEKTOB.

24  |CoBpeMeHHble TEXHOMOMI Co34aHusa U NepepaboTku MaTepuanos B HAHOMOMUMEPL! M HAHOKOMMO3UTbI.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

M3roToBneH HAHOKOMMNO3UT C MaTpuLIen U3 NONuaTnneHa n HanonHutenem ns dynnepeHos C60 B KonuyecTse
10 maccoBbIX NpoueHToB. byayT nn HabnwaaTbCs 1 B KAKOM KONMYECTBE NoKanbHble 9KCTpeMyMbl Ha kpuBbix OTI Ha
BO34yxe HaHOKOMMNo3uTa B AnanasoHe Temnepatyp 20-800 rpagycos Lienbcus?

a) bypet HabnogaTbes 1 nokanbHbIA 3KCTpeMymMm; 6) ABa; B) Tpu

npaBuUNbHbIN OTBET - 6)
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agaym, Kenucbl)

1. NMonumepHyo MUKPOHUTL anameTpom 150 HM pacTarMeatoT no anvHe. MNpyn 3ToM 06BbEMHast NITOTHOCTb HUTH
He nameHunacb. OnpegennTb BO CKOMNbKO pa3 NpoBeny pacTsarMBaHue, ecnu anameTp obpasoBaBLUeCs HAHOHUTU paBeH
50 HMm.

2. C noMoLLbto METOAA CKaHUPYHOLLEN 3NEKTPOHHOW MUKPOCKOMUK NOSly4YeH CHUMOK, Ha KOTOPOM M300pakeHo
HaHOBOJIOKHO. PacckaxuTe, Kak C MOMOLLbIO 3TOr0 CHUMKA Y3HaTb UCTUHHBIA AnaMeTP BOSIOKHA.

3. Ha npaktuyeckoM 3aHATUM Heobxoaumo co3gaTb aTOMHOpasMepHbli 00bekT, uccrnegoBatb penbed
anekTponpoBogsLLen noBepxHocTh. C MOMOLLbIO kakoro npubopa MOXHO NPOM3BECTU AaHHbIE MAHUMYNAUMN?

5.3 MeToaunyeckue maTepuansi, onpegensilolme npoueaypbi oLeHMBaHUA 3HaHUW, YMEeHUW, BNaaeHun
(HaBbIKOB 1 (MNK) NPaAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoOM aTTecTauumn u nopsiAok NMKBUAaLMmM akageMm4ecKkomn
3a[0MmKEHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTeCcTauumn perfaMmeHTMPOBaHO foKaribHbIM HOpMaTuMBHbLIM aktom CM6rYMTO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIA YCNEBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucuUnsIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHas

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

CobecenoBaHue no Teme pedepata ANS BbICHEHUS CTENEHU COOTBETCTBUS KPUTEPUSIM COOTBETCTBUS
cornacHo n. 5.1.2.



6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YuebHasa nutepaTtypa

ABTOp

3arnaesve

MN3paTenbcTBO

[oa nspaHus |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

Jiunun B.A., TopkuHa|TeopeTtudeckne " http://publish.sutd.ru/
T.E. 3KCNepuMeHTarbHble CaHkT-lNeTepbypr: 2021 tp_ext_inf_publish.ph
MeTodbl UCCReaoBaHust B crneryntqg p?id=20215005
XUMUn
Jlebegea H. T1.,|MaTtepuanoBeneHue " http://publish.sutd.ru/
KontoBa XK. KO.,|MexaHnyeckass TexXHomnorus CaHkT-lNeTepbypr: 2020 tp_ext_inf_publish.ph
AHgpeesa W. B. BOSMOKHUCTbIX ~ MaTepuarnos. cnerynrta p?id=2020117
MartepunanosegeHve
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
MaHoBa, T. B. CoBpeMeHHbIE MeToAabl Omck: Omckni https://www.iprbooks
nuccrnenoBaHus BellecTBa. rocyaapCcTBEHHbIN 2016 hop.ru/60748.html
OneKTpPoHHaa 1 onTudeckas| yHusepcuteT um. ®.M.
MUKpOCKONus [ocToeBckoro
JIblceHko A.A.|MeToabl nccnengoBaHusa http://publish.sutd.ru/
KysHeuos A.1O. HaAHOCTPYKTYPHbIX Cho.: Crierynrtg 2017 tp_ext_inf_publish.ph
NOJIMMEPHbIX MaTepuanosB p?id=2017627
Bennuko, A. A.,|MeToabl uccrnenoBaHus Hosocunbupck: http://www.iprbooksh
dunumoHoea, H. U. MUKPO3NEKTPOHHBLIX 7 HoBocubupckumii op.ru/45105.html
HaHO3MEKTPOHHbIX rocy4apCTBEHHbIV 2014
MaTepuanoB UM CTPYKTYp. TEXHUYECKNIA
YacTtb Il yHVBepcuTeT
Kucenes A. M.,|CoBpemeHHbIe MeToabl Cankr-MeTep6ypr: http://publish.sutd.ru/
[awenko H. B. nccreaoBaHus B crerynTa ’ 2020 tp_ext_inf_publish.ph
TEKCTUNBHOW XUMUU p?id=2020436
Bunekos, C. A.,|MeToabl ncenenoBaHusa http://www.iprbooksh
CadpoHoB, A. [T1.,|nonumepHbIX cucTeM op.ru/66168.htmi
PycuHosa, E. B, EkaTepuHbypr:
ApamoBa, Jl. B., Ypanbckui 2016
Haponbckun, A. Il deaepanbHbIN
TrokoBa, n. C., yHuBepcuteT, O6C ACB
TepausH, T. B., Nangc,
A. T., BwuBkos, C. A.
JIbiCceHKo A. A.,|HaHOCTpyKTYpHbIE http://publish.sutd.ru/
ActawknHa O. B.,|nonumepHble  maTepuansi. tp_ext_inf_publish.ph
JlbiceHko B. A. PekomeHaoBaHHas cne.: crierynta 2015 p?id=2920
TEPMUHONOMMS  YrNepoaHbIX
MaTepuanos

6.2 NepeyveHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

1) SnekTpoHHO-6ubnmnoTeyHas cuctema IPRbooks [OnektpoHHbIv pecypc]. URL: http://www.iprbookshop.ru/
2) OnekTpoHHast bubnuoteka CMOrYNTL [OnekTpoHHbIn pecypc]. URL: hitp://publish.sutd.ru
3) Hay4uHasa anektpoHHasn oubnuoteka «KUBEPJIEHWHKA» [OnekTpoHHbIi pecypc]. URL: http://cyberleninka.ru

6.3 MepeyeHb NNLIEH3MOHHOIO M CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHOro obecne4yeHus
MicrosoftOfficeProfessional
Microsoft Windows
Microsoft Office Standart Russian Open No Level Academic

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopusi

OcHalleHune

JlekunoHHas
ayautopus

MyanVIMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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