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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb pgucumnnuHbl: CdhopmupoBaTb KOMMAETEHUUM obydvatouierocss B obnact gyHaaMeHTanbHbIX OCHOB,
KOMIJTEKCHOIO M KOMIMJIEMEHTAPHOIO UCMOMb30BaHNSA COBPEMEHHbLIX METOOOB UCCNEOBaHUSA XMMUYECKMX BOJTOKOH B paMKax
COBPEMEHHbIX LOCTMKEHNA NPOMbILLNIEHHOCTMW.

1.2 3apgauv AMcUUNNUHbI:

1) O3HakomMuUTb ¢ yHAaMEHTanNbHLIMWU OCHOBaMW COBPEMEHHbBIX METOL0B UCCNEAOBaHUN.

2) PackpbITb NPUHLMMLI paboTbl NpMbopHON 6asbl.

3) HayunTb rpaMmoTHO MHTEPNPETUPOBATL U MPEACTaBMATb Pe3ynbTaTbl UCCIEAOBaHMA C MOMOLLbK COBPEMEHHbIX
MHOPMAaLIMOHHBLIX TEXHOMOTUIA.

4) O3HaKoMUTb CO CNELMMUKON N3YHEHNS XUMUYECKUX BOSIOKOH

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHasi NoAroToBKa NpeanonaraeT Co3aaHne OCHOBLI ANt (DOPMUPOBAHUS KOMMNETEHLMIA, YKasdaHHbIX B M.
2, NPU U3yYeHUN OUCLIUNIIUH:

TexHomorusa NpPon3BoACTBa XMMUYECKUX BOMOKOH — HaMoOMHUTENEN Ana KOMMNO3ULMOHHBLIX MaTepuanos
MeTponorus, ctaHaapTM3aumsa U cepTudmkaLms
MaTtepvanoseaeHve HanonHUTENeN AN KOMMNO3ULIMOHHBIX MaTepuarnos

2 KOMNETEHLUMN OBYYAIOLLErocA, @ OPMMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

MK-3: Cnocob6eH OopraHu3oBbiBaTb NpoBeaeHue MUCNbITAaHUN TEXHONIOTMYECKUX U beHKuVIOHa.HbeIX CBOMWCTB
HaHOCTPYKTYPUPOBAHHbLIX KOMMNO3NLUMOHHbLIX MaTepuanoB

3HaTtb: OCHOBHblE METOANKMN U O60py,ElOBaHVIe Aana nposefeHus UCNbITAHUIN, UCCNEAOBaHNA N OLLEHKN CBOWCTB XMMWUYECKNX
BOJIOKOH, KaK HanonHuTenen ans HaHOCTPYKTYPHbIX NOJIMMEPHbIX MaTepunaros.

YmMmeTb: OCYLLI,eCTBJ'IFlTb Bbl60p MeToaunK n O60pyLI,OBaHI/I$| Ons nccnegoBaHnst CBOMCTB XMMUYECKMX BOMOKOH; UCMONb30BaTh
TEXHOJ10r’m4eckoe 1N KOHTPOJ1IbHO-U3MepuTesribHoe na6opaTopHoe o6opyp,OBaHme Ana ncnbiTaHnA O6pa3LI,OB.

Bnapetb: HaBbikamu nNnaHUMpOBaHUS M NPOBEAEHWS WCTbITAaHWA XUMWUYECKMX BOJIOKOH, KaK HamonHuTenen [Ans
HaHOCTPYKTYPHbIX NONMMEPHbLIX MaTepuraros.

MK-6: Cnocob6eH U3MepATb XapaKTepUCTUKHN IKCNepnMeHTarlbHbIX HAHOCTPYKTYPUPOBAHHbIX KOMMO3ULNOHHbLIX
mMaTepuanoB

3HaTtb: OCHOBHble MeToAbl MCCnegoBaHM CBOWCTB AKCNnepuMeHTalbHbIX XUMWYECKUX BOJIOKOH, Kak HanonHuTenen Ans
HaHOCTPYKTYPUPOBaAHHbLIX KOMMNO3MUNOHHbLIX MaTepunanosB.

YmMmeTb: |/|3MepF|Tb 3Ha4YeHuA Tpe6yeMb|x XapaKkTepUucTuk CBOWCTB XUMWYECKUX BOJIOKOH C MOMOLLBIO COOTBETCTBYHOLLUNX
MeTOUK, ﬂpI/I60pOB n O60py,D,OBaHMﬂ.

Bnapetb: HaBbikamu pa6OTbI Ha WU3MepUTESIbHbIX I'IpVIGOan n npoBeaneHnd UCMbITAHUA XMMUYECKMX BOSIOKOH, Kak
HanonHuTenen ans HaHOCTPYKTYPUPOBaAHHbLIX KOMIMO3NUMOHHbLIX MaTepraoB.




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

HaumeHoBaHWe n cogepxaHue pa3genos,
TEM U y4eBHbIX 3aHATUN

Cewmectp
(kypc ona 3A0)

KoHTakT
Has
paboTta

Mp.
(vacel)

CP
(vaceol)

MHHOoBAaL.

¢opmbl
3aHATUN

dopma
TekyLlero
KOHTpOns

Pasgen 1. Mopdonorus n pasmepsl
XUMUYECKUX BOMOKOH

Tema 1. lNoHATNE XMMNYECKNX BOSTOKOH.
OcobeHHOCTN CTPOEHUSI N CBONCTB
XUMUYECKMX BONOKOH. Bo3aMoXHOCTH
COBpPEMEHHbIX METO0B UCCIea0BaHUNA,
npnbopoB 1 NporpaMmm Anst 06paboTkm
NOMYyYeHHbIX AAaHHbIX.

Tema 2. OnTryeckas, NnpocBeYMBaloLLas u
CKaHupyrowas Mukpockonun. dusmyeckme
OCHOBbI METOA0B 1 NpubopHas 6asa.

Tema 3. 3oHOOBass MUKPOCKOMUS.
dusmyeckne 0CHOBbI MeToda 1 NpmMbopHas
6a3za. CkaHupyowasa TyHHenbHas 1
OnmKHenonbHas onTuyeckasi MUKPOCKOMMWK

Tema 4. ATOMHO-CUNoBas MUKPOCKOMMS.
KoHTaKTHble, NOMNYKOHTaKTHbIE,
MHOrONpPOXoaHble MeToaukn. Pusnyeckme
OCHOBbI METOA0B M NpubopHas 6asa.

Pazgen 2. CTpykTypa XMMNYECKUX BOJTOKOH

Tema 5. CnekTpockonmyeckne MeToabl
nccnegoBanus. MK-dypbe cnektpockonus.
PeHTreHohoTO3NEKTPOHHASA CNEKTPOCKONUS.
CnekTpockonusa S4epHOro MarHMTHOroO
pe3oHaHca, B TOM 4uCrie BbICOKOro
paspeLueHuns B TBepaom Tene. dnsmnyeckune
OCHOBbI MeTO4OB M NpubopHas 6asa.

Tema 6. Tepmuyeckme metoapl
uccnenosanus. JudbdepeHumanbHo-
TEPMUYECKUIA N TEPMOTrPaBUMETPUYECKUN
MeTOAbl UCCrieg0BaHUs.
OudbdpepeHumnansHas ckaHupyoLlas
kanopumeTpus. dusmyeckne OCHOBBI
MeToa0B U npubopHasa 6asa.

Pasgen 3. dusmyeckme cBoONCTBa XMMNYECKNX
BOJ1OKOH

Tema 7. OCHOBHblE TEPMUHbI U MOHATUSA
ANEKTPOPM3NYECKMUX CBONCTB. [ANINEKTPUKMN.
MonynpoBoaHukn. ConpoTMBEHNE.
MpoBognmocTb. MeToasl onpegeneHns
yOENbHOro 3MNEeKTPUYECKOro ConpoTUBMEHUS
XUMWUYECKNX BOJIOKOH. BonbTamnepHeble
XapakTepucTukn. dnsmnyeckne OCHOBbI
MeTo0B U NpubopHasa 6asa.

Tema 8. [JnanekTpuyeckne xapakTepucTmku.
[unanekTpuyeckasa NPOHNLAEMOCTb. TaHreHc
yrna ananekTpuyeckux notepb. Pusnyeckme
OCHOBbI METOA0B M NpubopHas 6asa.

Pasgen 4. MexaHunyeckue n copbUMOHHbIE
CBOMNCTBA XMMUYECKNX BOMNOKOH

Tema 9. MeToabl onpegeneHust obuiero
ob6bema copOLMOHHOIO MPOCTPaHCTBA U
yAEenNbHOM NOBEPXHOCTMW.
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Tema 10. CopbumOHHast akTMBHOCTb
MaTepurarnoB No OTHOLLEHWIO K CTaHAaPTHbLIM 3
BeLlecTBaMm.

Tema 11. MeTogbl onpeaeneHus
MeXaHN4YeCcKux CBONCTB Matepumanos. Kpmeas
Harpyska-yanmHeHve. TepMomexaHuveckas 3
kpuas. Puanyeckme oCHOBbI METOO0B U
npubopHas 6asa.

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 73,75
KoHcynbTauum 1 npoMexyToyHas atrectaums
0,25
(3auver)
Bcero koHTakTHas paborta n CP no 34.25 73.75

OVUCLMMNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOe npoekTnpoBaHune y‘-leGHbIM nraHoM He nNpeayCMOTpEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIMK

5.1 OnucaHune nokasarenen, KpUTEPMEB U CUCTEMbI OLLeHUBaHUSA pe3yfibTaToB 0by4YeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kon
KoMneTeHummn

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

HavmeHoBaHWe OLEeHOYHOro
cpeacTtea

MK-3

WNanaraeTt 0CHOBHblE METO/IbI, METOAUKU, PernameHTUpyoLLue
HOpPMaTUBHO-TEXHMYECKME [OKYMEHThI 1 0BopyaoBaHue ans
NpPoBeAEeHNA UCNbITaHWUIA, ONPeaeneHnNs 3Ha4YeHNIn XapaKkTeEPUCTUK
TEXHOMOrMYECKMX 1 PYHKLMOHANbHBLIX CBONCTB XMMWYECKNX BOMOKOH.
CocTtaBngeT nnaHbl UCCreoBaHNs U OLEEHKN TEXHOMOMMYECKUX U
PYHKLMOHATNbHBIX CBOMCTB XMMUYECKMUX BOMOKOH; BbIOUPaeT MeTOAUKM
AN onpeaeneHns 1 oLeHK TpebyeMbIX XapakTepUcTUK; UCMomMb3yeT
TEXHOIOrMYecKoe 1 KOHTPOIbHO-U3MepuTenbHoe nabopaTopHoe
o6opyaoBaHue Ans UcnbiTaHMsa 06pasLoB; NPoOBOAUT NOATBEPXKAEHNE
COOTBETCTBUA XapaKkTEPUCTMK OMbITHbIX 06pa3LoB TpeboBaHNAM
HOPMaTUBHO- TEXHUYECKMX AOKyMeHTOB. OcCylLLecTBRAET nnaHupoBaHue
UcnbITaHWi, paboTbl Ha UCCreaoBaTeNbLCKMX Npubopax un
o6opyaoBaHum; paboTbl ¢ HOPMATUBHO -TEXHUYECKON AOKYMEHTaLMEN;
METOAUKU NPOBEAEHUA aHanm3a TEXHOMOrMYECKUX U OYHKLIMOHAMNbHBIX
CBOWCTB.

MNK-6

CDopmynMpyeT OCHOBHbI€ XapaKTePUCTUKN XUMNYECKNX BOJTOKOH U
MeTOoAbl NX USMEPEHUA. OcyU.l,eCTBJ'IFleT Bbl60p onTrMalibHbIX METOAUK
n3mMmepeHnd n oueHnBaeT Tpe6yeMble XapakKTepUCTUKN XMMNYECKUX
BOJIOKOH. npOBO,D,MT n3mMepeHna N OLLeHKY 3KCnepuMeHTallbHbIX AaHHbIX
O XapaKkTepuctnkax XmuMmmn4eCckmnx BOJTIOKOH.

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

LWkana oueHnBaHuns

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

3ayTeHo

Ob6yuvatowminca cBOeBpeMEHHO BbINOHNI
npakTU4eckme 3agaHusa u coan ece
TeKyLne KOHTPOIN, BO3MOXHO Aonyckasi
HecyLlecTBEHHbIE OLLINOKM B OTBETE Ha
BOMpOChHI NpenogasaTens.

He 3auTteHo (nMbBo yacTnyHO caan) TeKyLme KOHTPOnu,

Ob6yuyatowmincs He BbINOSTHUI (BbIMNOTHUI
YaCTMYHO) NpaKTUYEeCKne 3agaHuns, He caan

aonycTtun cyuectBeHHble ownbkun B oTBETE
Ha BOMPOCHI npenogaBaTtend.




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAUMbIe AN OLEeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 8

MpuHUMNUanbHbIe OTIMYUS MEXY CKaHVPYIOLLEN 1 pacTPOBON MUKPOCKOMMWEN

SﬂeKTpOHDOBOAHLIJ,I/Ie BonokHa. MeToabl ux nccnegosaHus

PasHuua mexay TpaHCMUCCUOHHOW 3NEeKTPOHHOM MuKpockonuen (TOM) 1 ckaHupytoLe aNeKTPOHHOM
Mukpockonuen (CIM)

Paspewatome cnocobHOCTN ONTUYECKOW, SNTEKTPOHHON, PEHTIEHOBCKON MUKPOCKOMMWW.

COBpeMeHHbIe MeToAbl N3yHeHUA Buonormyecknx o6BHEKTOB

MeToabl onpenenexHna COp6U,VIOHHOI'O npocTpaHCTBa Npun nccnenoosaHnMm aktTMBUpPoOBaHHOIO yrnepogHoro
BOJIOKHa

o |oa|ld| W N>

7 MeToab!, ncnonb3dyemble ANnA OUueHKN pa3mepa nop NopucTbiX MaTepuanos

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He NpeaycMOTPEHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayu, KEUChbI)

Bo ckonbKko pas HY)XHO BbITSIHYTb MMKPOBOJIOKHO M3 nonuponuneHa gnameTtpom 0,5 MkM, 4Tobbl Nony4nTb
HaHoBosokHO gnameTpom 100 HM. (0,5 mkm = 500 HM 500 Hm / 100 HM = 5. BonokHO Hago BbITSHYTb B 5 pas, npu
yCrnoBun

1. MNpwu BbITArMBaHMM O6GBEM BOMOKHA HE MEHSAETCS

2. MNpw BbITArMBaHMN guameTp BOMOKHA YMEHbLIAEeTCsl paBHOMEPHO MO BCEN AJIMHE M MPOMNOPLMOHAnbHO ANVHE
BbITArMBaHNSA).

5.3 MeToauyeckue Matepuansi, onpegensiloline npoueaypbl oLleHUBaHUA 3HaHUW, YMEHWUW, BrnafeHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowierocs K npoMexxyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMW aKkaAeMM4ecKomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYNnTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMNS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum oby4yatoLLmMXcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsiMHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMPOBaHME NHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

YcTHoe cobecenoBaHue Mo codepXaHuio Kypca.
Bpewms ycTHoro cobecenoBaHust - 45 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [oa nspaHus | Ccbinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Jlebepnesa H. ., MaTepuanoseneHue u http://publish.sutd.ru/

Kontosa X. 1O., MexaHu4eckas TexHororms CaHkr-lNeTepbypr: 2020 tp_ext_inf_publish.ph

Anpgpeesa U. B. BOJIOKHUCTLIX MaTepuaros. crierynrtq p?id=2020117
MatepunanoseageHue

Jlunun B.A., lTopkuHa TeopeTunyeckue un http://publish.sutd.ru/

T.E. aKcnepuMeHTarnbHble CaHkr-lNeTepbypr: 2021 tp_ext_inf_publish.ph
MeToAbl UccregoBaHus B crnerynrtpq p?id=20215005
XUmum

6.1.2 lononHuTenbHasa y4ebHasa nutepartypa

BacunbeBa E. K. MaTepuanoseneHue http://publish.sutd.ru/
NPOU3BOACTB TEKCTUITLHON 1 cne.: cnieryntn 2018 tp_ext_inf_publish.ph
NErkov NPOMBbILLIIEHHOCTH p?id=201842

MNaHoBa, T. B. CoBpeMeHHbIE METOAbI Omck: OMCKUi http://www.iprbooksh
nccnegoBaHus BellecTsa. rocyaapCTBEHHbIN 2016 op.ru/60748.html
OneKkTpoHHas 1 onTuyeckas yHuBepcuteT um. .M.
MUKpOCKonuaA [ocToeBckoro




Buwmekos C. A.

MeToabl uccnenoBaHus
NONMMEpPHBIX CUCTEM.
YyebHoe nocobue

https://ibooks.ru/read

. ing.php?
Mocksa: ®nuHTa 2017 short=1&productid=3

54585

6.2 NepeyveHb NnpocdheccuoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

1) SnekTpoHHO-6ubnunoTeyHas cuctema IPRbooks [OnektpoHHbI pecypc]. URL: hitp://www.iprbookshop.ru/
2) AnekTpoHHas 6ubnuoteka CMOIrYMNTLA [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru
3) HayuHas anektpoHHasn oubnuoteka «KUBEPJIEHVHKA» [QnekTpoHHbIi pecypc]. URL: http://cyberleninka.ru

6.3 MNepeyeHb NULIEH3NOHHOIO U CBOGOAHO PacMpPOCTPaHSAeMOro NporpaMmMHoro o6ecrneveHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyauTtopusi

OcHalleHune

NekynoHHas
ayguTopus

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHasa mebenb, Aocka
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