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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBaTb KoMneTeHuun obyvatowerocs B obnactm yHaameHTanbHbIX OCHOB,
KOMIMIEKCHOIO M KOMMSIEMEHTAPHOIO UCMONb30BaHUS COBPEMEHHBIX METOOO0B UCCNEAO0BaHNS XMMUYECKUX BOMTOKOH B pamMKax
COBPEMEHHbIX LOCTMKEHNA NPOMbILLIIEHHOCTMW.

1.2 3apayum AUCUUNIIUHbBI:

1) O3HakoMuTb C hyHOAAMEHTaNbHBIMM OCHOBaMM COBPEMEHHbIX METOAOB UCCIef0BaHWMN.

2) PackpbITb NpuHUMnbl paboTbl NpubopHoi 6asbl.

3) HayunTtb rpaMoTHO MHTEPNpPEeTMPOBaTb M NPeACcTaBnsATb pe3yfibTaTbl MCCNefoBaHUA C MOMOLLbIO COBPEMEHHbIX
MHOPMAaLIMOHHBLIX TEXHOMOTUIA.

4) O3HaKOMUTb CO CMELNGUKON N3YyHEHNST XUMUYECKMUX BOSTOKOH

1.3 Tpe6oBaHusA k NpeaBapuUTeNbLHON NOAroToBKe 06yyatroLlerocs:
MpenBapuTenbHas NOAroToBka NpeanonaraeT co3fgaHne 0CHOBbI A1 DOPMUPOBaHNSI KOMMETEHLUWIA, yKa3aHHbIX B M. 2,
NPV N3y4eHUN OUCUMMIINH;

TexHomorusa nNPon3BoACTBa XMMUYECKUX BONOKOH — HaMOMHUTENEN Ans KOMMO3ULMOHHBLIX MaTepuanos
MeTponorus, ctaHaapTM3aumnsa u cepTudmrkaums
MaTtepvanoBeaeHve HanonHUTENen Ans KOMMNO3ULIMOHHBIX MaTtepuarnos

2 KOMNETEHUWU OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YNIbTATE OCBOEHUA OUCLUNMNNHDbI

MK-3: CnocobeH opraHn3oBbLIBaTb NPOBeAEHMEe UCMbITaHUM TEXHOIOMMYECKUX U (PYHKLMOHalNbHbIX CBOMCTB
HaHOCTPYKTYPUPOBaHHbIX KOMMNO3ULIMOHHLIX MaTepuarnoB

3Hatb: OCHOBHbIE METOAUKM 1 O60py,EI,OBaHVIe ona npoesegeHunda MCNbITaHWMIN, UCCNEAOBAHNA N OLLEHKN CBOMCTB XMMUYECKNX
BOJIOKOH, KaK HanonHuTenen ans HaHOCTPYKTYPHbIX NOJIMMEPHbIX MaTepunarnos.

YmeTb: OCyLIJ,eCTBJ'IﬂTb Bbl60p MeToauK n oGopy,qoaaHm Ons MccneaoBaHnsl CBOMCTB XMMUYECKMX BOJIOKOH; MCMONb30BaTb
TEeXHOJ10r’m4eckoe 1 KOHTPOJ1IbHO-U3MepUTeribHoe na60paTopHoe oGopy,qosaHme Ona ncnblTaHnA 06pa3LI,OB.

BnapeTb: HaBblkamMu nnaHMpOBaHWSi U MPOBEAEHUS UCTBbITAHUA XUMUYECKMX BOJIOKOH, KaK HamnonHutenenm Ans
HaHOCTPYKTYPHbIX MONIMMEPHbIX MaTepMaros.

MK-6: Cnoco6eH n3aMepsiTb XapaKTePUCTUKN IKCMIEPUMEHTaNbHbLIX HAHOCTPYKTYPUPOBAHHbLIX KOMMNO3ULIMOHHbLIX
MaTepuarnos

3HaTtb: OCHOBHble MeTOAbl MCCNeaoBaHU CBOWCTB AKCNnepuMeHTalbHbIX XMMWYECKNUX BOJIOKOH, KaK HanonHuTenen Ans
HAaHOCTPYKTYPUPOBAHHbLIX KOMMNO3NUUNOHHbLIX MaTepunanos.

YmeThb: |/|3MepF|Tb 3Ha4YeHuda Tpe6yeMb|x XapaKkTepUucTuk CBOMCTB XMMUYECKNX BOJTOKOH C MOMOLLbIO COOTBETCTBYHOLLNX METOANK,
npmbopoB 1 060pyaoBaHMS.

Bnapetb: HaBbikamu paGOTbI Ha Wn3MepuTeribHbIX I'IpVI60an n nposeneHunda WCNbITAHUN XMMUYECKNX BOSIOKOH, Kak
HanonHuTenen ans HaHOCTPYKTYPUPOBaAHHbLIX KOMMO3NLUMOHHbLIX MaTepranos.




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHWe n cogepxaHue pasgenos,
TEM U y4eObHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakT
Hasa
paboTta

Mp.
(vacnbl)

CP
(vacobl)

MHHoBaL.

dopmbI
3aHATUN

dopma
TekyLlero
KOHTpOns

Pasgen 1. Mopdonorus n pasmepbl
XUMUYECKUX BOMOKOH

Tema 1. lNMoHATNE XMMNYECKNX BOSTOKOH.
OcobeHHOCTUN CTPOEHUSI N CBONCTB
XUMUYECKMX BONOKOH. Bo3amoxHOCTH
COBpPEMEHHbIX METO0B UCCMeA0BaHWUNA,
npmnbopoB 1 NporpaMm Anst 06paboTku
NOSyYeHHbIX JAaHHbIX.

Tema 2. OnTnyeckas, npoceeynBatoLLas un
CKkaHupytoLasa Mukpockonuun. dunsnyeckue
OCHOBbI METOAOB 1 NpnbopHasi 6asa.

Tema 3. 3oHOOBas MMKPOCKOMUS.
dursmnyeckmne oCHOBbI MeToda v npmbopHas
6asza. CkaHupyowasa TyHHenbHas 1
OnmxHenonbHasi onTU4eckask MMKPOCKOMNUK

Tema 4. ATOMHO-CMUNoBasi MUKPOCKONMMS.
KoHTaKTHble, NONTYKOHTAKTHbIE,
MHOronpoxogHble Mmetoauku. dmnsnyeckmne
OCHOBbI MeTOA0B 1 NpnbopHas b6asa.

Pazgen 2. CTpyKTypa XMMUYECKNX BOSTOKOH

Tema 5. CnekTpockonuyeckue Metoapl
nccrnegoBaHus. UK-dypbe cnekTpockonust.

PeHTreHooTOSNEKTPOHHAsA CNEeKTPOCKONKSI.

CnekTpockonusa SA4epHOro MarHUTHOMO
pe3oHaHca, B TOM Y/CIE BbICOKOrO
paspeLueHns B TBepaoM Tene. dusnyeckue
OCHOBbI METOA0B 1 NpnbopHas 6asa.

Tema 6. Tepmnyeckue metoapl
uccneposanus. AiuddepeHumarnsHo-
TEPMUYECKUIA N TEPMOrpaBUMETPUYECKUI
MeTobl NCcriefoBaHms.
OuddepeHumnansHas ckaHupyoLwas
KanopumeTpus. Pusm4eckne OCHOBbI
mMeToaoB v npubopHas b6asa.

WUtoro B cemecTpe (Ha kypce ana 3A0)

KOHCYJ'IbTaLI,VII/I M NpoOMeXyTo4YHad atrectauma
- HeT

0,5

0,5

0,5

0,5

32

Paspen 3. dusnyeckne cBomcTBa XMMUYECKUX

BOJ1OKOH

Tema 7. OCHOBHblE TEPMUHbI 1 MOHATUS

ANEeKTPOPU3NYECKMX CBONCTB. [JN3NeKTpuKN.

MonynpoBoaHukn. ConpoTuBIEHME.
MpoBogumocTb. MeToabl onpeaeneHns
yOENbHOro aNeKTPUYECKOro CoNPoTUBEHUS
XMMWUYECKNX BOMOKOH. BonbTamnepHhble
XapakTepucTukn. dnsmyeckmne OCHOBbI
mMeToaoB v npubopHas b6asa.

Tema 8. [inanekTpuyeckme xapakTepucTuku.
[unanekTpnyeckan NpoHMLAEMOCTb. TaHreHc
yrrna guaneKkTpu4eckux notepb. dusmyeckne
OCHOBbI METOAOB 1 NpnbopHas 6asa.

12

0,5

12




Pasgen 4. MexaHun4yeckue n copbunOHHbIE
CBONCTBA XUMMUYECKNX BOMOKOH

Tema 9. MeToabl onpegenenuns oduero

obbema copOLMOHHOIO NPOCTPaHCTBA U 1 14

y/J,eanoﬁ NOBEPXHOCTW.

Tema 10. CopbLMOHHasA aKTUBHOCTb

mMarepuanos No OTHOLUEHUIO K CTaHOAPTHbIM 1 13

BeLllecTBaM.

Tema 11. MeToabl onpeaenexHns
MeXxaHn4ecKnx CBOMCTB MaTepuanos. Kpusas

Harpyska-yanuHeHue. TepMmomexaHmnyeckas 0,5 13

KpuBasi. Pusmyeckme OCHOBbI METOOB U
npunbopHas 6a3a.

WTtoro B cemecTpe (Ha kypce ans 3A0) 4 64
KoHcynbTauum 1 npoMexyTodHas attectaums
0,25
(3auerT)
Bcero koHTakTHasA pab6orta n CP no 8.25 9

OVUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KpUTeEpMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHus
5.1.1 NokasaTenu oueHUBaHUA

Koa
KoMneTeHunn

MokasaTenu oueHnBaHUA pe3ynbTaToB o6yquM;|

HanmeHoBaHWe oLeHOYHOro
cpenctea

MK-3

ManaraeT OCHOBHble MeTOAbI, METOAWKUN, PerfnamMmeHTmpyoLwue
HOPMaTUBHO-TEXHMNYECKNE LOKYMEHTbI U 060pyaoBaHue Ans
nNpoBefeHNs UCMbITaHWUI, ONpeaeneHns 3HayYeHUn XxapakTepucTmk
TEXHOMNOrM4eCcknx N yHKLMOHANbHbIX CBOMCTB XMMUYECKMUX BOFOKOH.
CocTaBnseT nnaHbl UCCNeaoBaHNs U OLEHKM TEXHOMOMMYECKUX 1
PYHKLMOHAamNbHbLIX CBONCTB XMMUYECKNX BOSIOKOH; BblBUpaeT MeToauKm
Ansi onpefeneHus n oLeHKM TpebyeMbIX XapakTepUCTHK; UCMONb3yeT
TEXHOMNOrM4YECKOe U KOHTPONbHO-M3MepuTensHoe nabopaTopHoe
obopynoBaHue ans ucnbiTaHMs o6pasLoB; NPOBOAUT NOATBEPXKAEHNE
COOTBETCTBUS XapaKTEPUCTUK OMNbITHLIX 06pa3LoB TpeboBaHKAM
HOPMaTUBHO- TEXHUYECKUX AoKyMeHTOB. OcyLlecTBnseT nnaHupoBaHme
ucnblTaHMn, paboTbl Ha UccrnegoBaTenbCckMx Npubopax u
o6opyaoBaHuu; paboTbl C HOPMATMBHO -TEXHUYECKOWN AOKYMEeHTaLuunew;
METOAMK/ NPOBEeAEeHNs aHanM3a TeXHOMNOMMYeCcknX U yHKUMOHAaNbHbIX
cBoWCTB. Bonpockl ans yctHoro cobecenoBaHus. [NpakTnyeckoe
3afaHue.

MK-6

d)opmynmpyeT OCHOBHbI€ XapakTepUCTUKN XMMNYECKNX BOJTOKOH U
MeToAdbl X U3MepeHna. OCyLLI,eCTBJ'IﬂeT Bbl60p onTMasnbHbIX METOAUK
n3mMmepeHnsa n oueHnBaeT Tpe6ye|v|b|e XapaKTepUCTnkn XmMn4eCcKknx
BOJIOKOH. npOBOD,VIT n3mMepeHna N OLeHKY 3KCnepMeHTalbHbIX AaHHbIX
O XapaKkTepuctnkax XmMmmn4eCcknx BOJTIOKOH.

5.1.2 Cnctema 1 KpuTepum oLeHUBaHUs

LLikana oueHnBaHUsA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHue

MncbmeHHas paboTta

3a4TeHo

OO6yyatoLmincs CBOEBPEMEHHO BbIMOSHNN
npakTuyeckue 3ajaHusi u caan Bce
TEKyLLMe KOHTPOMM, BO3MOXHO Aonyckas
HecylleCTBEHHbIe OLLMOKN B OTBETE Ha
BOMPOCHI NpenogaBaTtens.

He 3auTeHo (nnbo YacTUUHO caan) TekyLimMe KOHTPON!,

OO6y4yatominca He BbINOMHUI (BbINOMHUI
YaCTUYHO) NpaKTUYeCKMEe 3afaHns, He caan

[onycTun cyuwecTtBeHHble owmnbkun B 0TBETE
Ha BOMPOCHLI npenoaaBaTend.




5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLEeHKU 3HAaHUW, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB

Kypc 4

MpuHUUNManbHble OTNNYUA MEXAY CKaHMPYIOLLEN U pacTPOBOM MUKPOCKONUEN

Konaem rny6xe: pasHuua mexagy TpPaHCMUCCUMOHHOW 3NekTPOHHOM Mukpockonuen (TOM) u ckaHupytoLlen
3NeKTPOHHON Mukpockonuen (COM)

Paspeluatoime cnocobHOCTN ONTUYECKON, ANEKTPOHHOW, PEHTTEHOBCKOWM MUKPOCKOMUN.

COBpeMeHHbIe MeToabl N3y4eHUA Buronornyecknx o6bLEKTOB

SﬂeKTpOI'IpOBO,D,HUJ,VIe BOMokHa. MeTtoabl nx nccnegoBaHust

MeToabl onpepnenexHna COp6U,VIOHHOFO npoCTpaHCTBa Npu nccnegosaHM aktTuBUpoBaHHOIO yrnepogHoro
BOJIOKHa

o |~ N |-

7 MeToabl, ncnonb3dyemblie OnA OUeHKU pasMepa nop nopucTbliX MaTepnanos

5.2.2 TunoBble TeCTOBbLIE 3afaHnA

He npeaycMOTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayv, Kenchbl)

Bo ckonbko pa3 HYXHO BbITAHYTb MUKPOBOSIOKHO M3 nonuponuneHa guameTtpoM 0,5 MkM, 4ToBbl NOnyynTh
HaHoBOmokHO AnameTpom 100 HM. (0,5 mkm = 500 HM 500 HM / 100 HM = 5. BOnNokHO Hago BbITAHYTh B 5 pas, npu
ycrnosum

1. Mpwu BbITArMBaHNM 06 bEM BONTOKHA HE MEHSIETCA

2. MNpwn BLITArMBaHMN QuamMeTp BOMOKHA YMEHbLUAeTCsl paBHOMEPHO MO BCEWN AJIMHE 1 MPONOpPUMOHanbHO AfvHe
BbITArMBaHUSA).

5.3 MeToau4yeckue matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUsA 3HAHUW, yMeHUN, BnageHuin (HaBbIKOB
¥ (VnKN) NpPaKTUYeCKOro onbITa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4yaroLerocsi K NpoOMeXyTo4YHOM aTTecTaumMm 1 NOpSAOK NMKBMAALMN aKageMuvecKomn
3a00MKEHHOCTHU

lMpoBeaeHne NpoMeXyTOYHOM aTTecTaumn pernaMmeHTMpPoOBaHO JIoKarnbHbIM HOpMaTuMBHbLIM akTomM CI6IMYTTL,
«lMonoxeHne 0 NPoOBEAEHNM TEKYLLEFO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXKYTOYHOM aTTecTaumm obyyaroLwmxcs»

5.3.2 ®dopma npoBeaeHNA NPOMEXyTOYHOWN aTTecTauMu No AUCLUNIINHE

YcTHas + MNucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTH NpoBeAeHUs NPOMEXYTOYHOM aTTecTaymm No gUcUUniiMHe

YcTHoe cobecejoBaHUE N0 COAepXKaHUIo Kypca.
Bpewms ycTHoro cobecefoBanus - 45 MUHYT.

6. YYEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHVWE OUCLUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | M3paTtenbcTBO | [oa nspaHua | Ccbirnka

6.1.1 OcHoBHas y4ye6Has nutepaTtypa

Nebepesa H. ., MartepuanosegeHue n http://publish.sutd.ru/

Kontoea X. 1O., MexaHu4eckas TEXHOMorms CaHkr-leTepbypr: 2020 tp_ext_inf_publish.ph

AHgpeesa U. B. BOJIOKHUCTbIX MaTepuanos. Chnerynta p?id=2020117
MaTepuanoseneHve

Jlunun B.A., TopkuHa | TeopeTudeckme u http://publish.sutd.ru/

T.E. 3KCNepuMeHTanbHble CaHkr-lMeTepbypr: 2021 tp_ext_inf_publish.ph
MeTo[bl UCCneaoBaHus B crneryntp p?id=20215005
XUMUK

6.1.2 lononHuTenbHas y4yebHasa nutepaTtypa

Bacunbesa E. K. MatepunanoseaeHue http://publish.sutd.ru/
Npon3BOACTB TEKCTUINBHON U cre.: crieryntg 2018 tp_ext_inf_publish.ph
Nerkon NPOMbILLSIEHHOCTH p?id=201842

Bwmskos C. A. MeToabl uccnegosaHms https://ibooks.ru/read
NOJSIMMEPHBIX CUCTEM. . ing.php?
YyebHoe nocobue Mockea: ®nuHTa 2017 short=1&productid=3

54585




MNaHoBa, T. B. CoBpeMeHHble MeToAbI Omck: OMCKui https://www.iprbooks
nccrnengoBaHus BellecTsa. rocyapCTBEeHHbIN 2016 hop.ru/60748.html
OneKTpoHHas 1 onTuyeckasi yHuBepcuteT um. .M.
MUKpOCKONUs [ocTtoeBckoro

6.2 Nepe4veHb NpocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMaALUMOHHO-CMPABOYHbIX CUCTEM

1) OnekTpoHHO-6MbNMoTeyHas cnuctema IPRbooks [OnekTpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
2) OnekTpoHHasn 6ubnuoteka CM6IMYMNT [OnekTpoHHbI pecypc]. URL: http://publish.sutd.ru
3) HayuHas anektpoHHasn oubnuoteka «KUBEPJIEHMHKA» [OnekTpoHHbIi pecypc]. URL: http://cyberleninka.ru

6.3 NepeyveHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOW ANA OCYLUEeCTBIIeHUA obpa3oBaTeNnbLHOro
npouecca no gucumniunHe

AyanTtopus OcHalueHve

MynbTumeaunHoe obopyaosaHue, cneunanuamposaHHasa mebenb, Jocka
JlekumoHHas

ayautopust
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