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Pabo4yas nporpamma gucUuUniMHbI COCTaBIeHa B COOTBETCTBMU C dhefeparibHbIM roCyAapCTBEHHBIM 00pa3oBaTENbHbIM
CTaHOapTOM Bbicwero obpasoBaHus No HanpaeneHuo nogrotoBkn 29.04.03 TexHomorus nonurpaduyeckoro u
YNaKOBOYHOro NPOM3BOACTBA, YTBEPXKAEHHBIM Npuka3oM MuHucTepcTBa obpasoBaHnst 1 Haykn Poccuiickon ®eanepaumm
o1 22.09.2017 r. Ne 967

CoctaButens (u):
[okTop TexHMYeckux Hayk, npodeccop Oy6oebin B.K.

Ot kadenpbl cocTaBuTeNs: CwmonuH A.C.
3aBeayolmii kadeapon TexHonorum bymarv u kapToHa

Ot BbinyckatoLlen kadeapbi: Aknm J.J1.
3aBeayownii kadeapon

MeToanyeckun otaen: CmupHoBa B.I'.



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmupoBaTb KOMMETEHLMM B 0OMacTM 3HAHWUIA MO OCHOBaM M BO3MOXHOCTSM
COBPEMEHHbIX METOLOB UCCIeqOBaHUS.

1.2 3apayun gUCUUNIUHBLI:

e [loaroToBUTb MarncTpoB K MEXAUCUMUMIMHAPHBIM Hay4YHbIM UCCMeoBaHWsM B 06nact XMMWUYECKON
TEXHOSIOMMU, UHTENPUPOBAHUIO HOBLIX UAEWN, MPUMEHEHUIO MaTeMaTuyeckux, (M3Myeckux U cneumanbHbIX 3HaHUA U
YMEHUW K PELLEHUI0 MHHOBALIMOHHbIX 3afa4, CBSA3aHHbIX C pa3paboTKOM XMMUKO-TEXHOMOMMYECKMX NPOLECCOB, BELLECTB U
mMaTepuanos, 000pyaoOBaHuUs.

* [MNoarotoBUTH MarMCTPOB K CaMO0OBy4YeHMo, NOCTOAHHOMY NPOdECCMOHANBHOMY CaMOCOBEPLLEHCTBOBAHMNIO U
negarornyeckon AeaTenbHOCTU.

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroTOBKe 0Gy4atloLlerocs:

MpeasapuTensHas NOAroToBka npeanonaraeT co3gaHne OCHOBbI AN (POPMUPOBAHMSA KOMMNETEHLUNI, YKa3aHHbIX
B M. 2, PN U3YYEeHUN OUCLUNIIVH:

OvcumnnuHa 6asupyeTcs Ha KOMNEeTEHLMSX, CHOPMUPOBAHHbIX Ha NpeablayLeM ypoBHe 0Gpa3oBaHms.

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlK-3: CnocobeH aHanu3npoBaTb, 0606wWaTh U ycTaHaBNMBaTb 3aKOHOMEPHOCTU U3MEHEHUs1 CBOUCTB
nonurpacuyeckon NpoAyKLMU, U3Aenui, M3rotaBnMBaemMbiX C NpUMeHeHUeM nonurpadguyeckmx TeXHONOruMn,
Npyu U3MEHEHUN TeXHONOrMYeCcKux napaMeTpoB UX U3roTOBNEHUSs

3HaTtb: MeTogbl K npmemMmbl Hay4YyHOro uccrieqoBaHud; Metodoriorm4eckne Teopun 1M npuHUUNbI COBpeMeHHOIZ HayKu;
METOO0J10IN0 NOJTYYEeHHbIX nccrnegoBaHun.

YmeTsb: OcyUJ,eCTBJ'IﬂTb MeTogonornyeckoe o6ocHoBaHue NoJNy4eHHOro nccnenoBaHuA.

Bnapgetb: OCHOBHbIMK TeopeTn4eCKMMun n 3kCnepnmMmeHTarnbHbiIMM METO4AaMUN UCCIEOO0BAHUA.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlek. Mp.
(vacol) | (vachr)

Nab.
(vacel)

CP
(vachbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. BeegeHve B ANCUNMNNHY.

Tema 1. OO630p TeEOpeTUYECKUX W
9KCTMEPUMEHTarmbHbIX MeTon0B,
NCMonb3yemMbIxX ans nccneaoBaHus
XMMUYecKMx  BewlecTB. JlaGopaTtopHas
pabotra Ne1l: Onpegenenne notepb
MUWHeparnbHOro HanonHUTeNs npu
npokanveBaHuM B guanasoHe TeMnepartypbl
ot 500-900 rpagycos C. AHanus Kpusow
3aBMCHMMOCTM.

Tema 2. 0O630p meTOAOOB onpeaeneHus
OCHOBHbIX PUNKO-XUMUYECKMX
XapaKTepucTumk nonurpadunyeckomn
npoayKuun, u3genui U3roToBrAsieMbIX C
NpUMEeHeHneM nonurpadu4ecknx
TexHonorun. JlabopaTopHas pabota Nei:
OnpegeneHne noTepb  MUHEPanbHOro
HanonHWTEnNs nNpu  npokanvBaHuM B
OnanasoHe Temnepatypbl oT 500-900
rpagycoB C. AHanus KpuBOKN 3aBMCYMOCTHU
(npogonxeHue).

Pasgen 2. TeopeTudeckme MeTOabl
nccnegoBaHus.

Tema 3. AHanmus3, CcuHTE3, [OaBneHue,
abcTparvpoBaHue, KOHKpeTusaums,
0000LeHne, MoaenupoBaHue, Aenykuus,
nHaykuus, dopmanmsaums. JllaboparopHas
pabota Ne1: OnpepgeneHve notepb
MUWHeparnbHOro HanonHUTeNs npu
npokanveaHuu B guanasoHe TeMnepartypbl
ot 500-900 rpagycos C. AHanus Kpusow
3aBMCMMOCTU. (NPOAOIKEHUNE).

Paspen 3. 3kcnepumeHTanbHble MeTOAbI
nccrneaoBaHus.

Tema 4. CnekTpockonuyeckue MeToabl
uccnepgosaHus: WK - cnektpockonus,
CMEKTPOCKONMS  SOEepPHOr0  MarHUTHOro
pe3oHaHca, PEHTFEHOCTPYKTYPHbIN aHanma.
JlTabopaTopHasi paboTbl Ne 2: AHanus UK -
CMEKTPOB.




Tema 5. OnekTpoHHasi  MMUKPOCKOMMS.
JlabopaTtopHas  paGota  Ne3:  AHanus 3 3 7 5
ANEKTPOHHbIX MUKpodoTorpauii.
Utoro B cemecTpe (Ha kypce ansa 3A0) 17 17 34 23
KoHcynbTauuu n npoMexyTovHas 19,5 335
aTTectaums (Ok3ameH)
Bcero koHTakTHasa paborta n CP no 87.5 56.5
AucumunnuvHe

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NaHoM He NpegycMOTPEHO

5. ®OHJ, OLIEHOYHbLIX CPEOCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasartenen, KpUTepueB M CUCTEMbI OLLEHUBAHNA Pe3ynbTaToB 06yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kopg HavmeHoBaHWe OLuEeHOYHOro
lMokasaTenu oueHUBaHWsA pesynbTaToB 06y4veHus
KoMneTeHunn cpeacTtea
1. AwHanuavpyeT 1  OTOMpaeT HeobOXooumylo  MHOpMauuio,
opraHv30BbIBaeT, Npeobpa3oBbIBaET, COXPaHSIET U NepedaeT ee.
2. BblbuvpaeT 1 06OCHOBbIBAeT 3SKCMEpPUMEHTaNbHble  MeToabl
nccregoBaHus CBOMCTB nonurpacdu4eckon NpoayKUmu.
3 ,U,e'll\:lIIOHCTpVIpyeT cnocobbl pmc??lonmosam?mﬂzoﬁyquHux 3HaHWA B 1. Bonpoce yetHoro
OllIK-3 ; cobecenoBaHus.

crnocobHocTb  aHanuauposBaTb, obobuwars u

TEXHOJIOTNYECKUX napamMmeTpoB U N3roTOBJIEHUA.

obnacTv aKkcnepuMeHTarnbHbIX METOAOB MCCNedoBaHWUs B XUMUM A1
“ccnegoBaHUA CBOMCTB Nonurpaduyeckoin npogykumn. emoHcTpupyeT

3aKOHOMEPHOCTHU W3MEHEHMWI CBOWCTB nonmrpadamquKoﬂ npoaykumm ot

2. TecToBble 3agaHus.

yCTaHaBIMBaTb

5.1.2 Cuctema n KpuTEepun oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHme

MucbmeHHasn paboTa

Ob6yuyatowminca nokasbiBaeT BCECTOPOHHeE
N rnybokoe 3HaHMEe OCHOBHbIX MOHATUMN,
TEPMMHOB W OMpedeneHnin npu OTBeTE;
ycBown OCHOBHY0 " 3HaKom c
[OMNONHUTENBbHOMN nutepaTypom;
NnposiBNsSeT TBOPYECKME CMOCOBHOCTU M
LUMPOKYIO 3PYAMLUMIO B WCMONb30BaHUN
y4yebHoro matepuvana.

5 (oTnnyHO)

OO6yuatowmmca oTBeTUN MpaBWbHO Ha Bce
BOMPOCHI TECTOBLIE 3a4aHWS.

OO6yuatowmicsa nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWA OCHOBHbLIX MOHATUIA U
onpeaenexHuin; ycBoun OCHOBHYIO
nuTepaTtypy; AOMNycKkaeT He3HauyuTerlbHble
MorpewHocTM Npu oTBeTax Ha BOMPOCHI
3K3aMeHaLNOHHOro fbuneTta "
[OMNOJSTHUTENbHbIE BOMNPOCHI
npenoaasarens.

4 (xopoLwuo)

Ha
C

O6yuvatownmca  oTBeTUN
TECTOBOI0O 3afaHus
HeJo4YeTamu.

BCE BOMpPOCHI
HebonbLWNMKU

Ob6yuyatowuics nokasbiBaeT 3HaHuA
yyebHOro maTepmana B MWHUMarbHOM
obbeme; gonyckaeT GonbLIOe KONMYECTBO
HenpuHUMNuanbHbIX — OWMBOK;  3HaKOM
TONbKO C OCHOBHOW nUTepaTypon; nop,
PYKOBOACTBOM MpenogaBaTtens  MOXeT
YCTPaHuUTb OLUMOKM B OTBETE.

3 (yooBneTBOpPUTENBLHO)

Obyuyatowuics ponyckaet bonbLioe
KONMMYECTBO OLUMOOK B TECTOBbIX 3aJaHUSAX, HO
noJ PyKOBOACTBOM npenogaBaTens MOXeT
YCTPaHWTb OLUMOKM B TECTOBbIX 3aaHUAX.

OO6yyaloLmincss He UMeeT [OoCTaTOYHOro
YPOBHSI 3HaHUSI AMCLMMIIMHBI, HE MOXeET
chopMynMpoBaTb OCHOBHbIE MOHATUS U
onpeneneHusi; NIoxXo 3HaKOM C OCHOBHOW
nuTepaTypou; 4onycKaeT Npu OTBETE Ha

2 (HeyOoBneTBOPUTENBHO)

Obyvalowmnca oTBeTU HenpaBuiibHO Ha Bce
TECTOBblE 3a[aHUSA U HE MOXET YCTPaHWUTb UX
[axke nNoa pyKkoBoACTBOM MpenogaBaTens.




9K3aMeHe CylleCTBEHHbIe OWMOKM* N He
MOXeT YCTPaHUTb nx naxe noa
PYKOBOACTBOM npenogaBaTtend.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuanbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmMynmnpoBKM BONPOCOB

Cemectp 2

TeOpeTVI‘-IeCKVIe MeTo[bl NCCrnengoBaHuA.

3KCI'IepVIMeHTaJ'IbeIe MeToAbl AnAa nccrnengoBaHnNa XMMMUYeCKux BeLecTB.

MeToab! onpeaeneHns U3nNKO-XMMUYECKUX XapaKTepUCTUK NoSMrpadouyeckor Npoaykumum.

B0o3mMOXHOCTb U npuMeHeHne 3J'IeKTpOHHOl7I MUWKPOCKONUN.

MeToapbl aHanusa aneKkTpoHHbIX MUKpodoTorpadpuii.

CﬂeKTpOCKOI'IVIﬂ B XMMNYECKUX nccrieqoBaHunaAX.

TeopequeCKme OCHOBbI AAEepPHO-MAarHMTHOro pe3oHaHca.

MK- cnekTpockonus, npuMeHsiemoe o6opyaoBaHme.

Ol |N|[O|O|R]|WIN]|F

OcobeHHOCTM NOAroTOBKM O6pa3LI,OB ans ncenegosaHnsa metogom UK - CneKTpocKkonun.

=
o

Cnektpockonus AMP.

11 MepcnekTtuBbl passutna AMP - cnekTpockonuu.

5.2.2 TunoBble TeCTOBble 3aAaHUA

1. EanHnua cTpyKTyphbl BeLLeCTBa, COXpaHsIoLLasn ero CBONCTBa:
A. atom

B. monekyna

B. makpomonekyna

. MopsakoBbI HOMep anemMeHTa B Tabnuue Mengeneesa onpenenser:
. paguyc atom

. Maccy atoma

. 3apsaa agpa

oo>N

3. QHeprus 06pasoBaHNsi MONEKYNAPHBLIX CTPYKTYP OnNpeaenseTcs:
A. BHYTPUMONEKYNAPHLIMU XUMUYECKUMWN CBA3AMM

B. mexmonekynapHbimu cunamu Ban-[ep-Baansca

B. mexxmonekynsapHbiM1 BOOOPOAHBIMU CBA3SMUN

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)
He npegycmoTpeHo

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUIN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoOM aTrecTaumm 1 Nnopsaaok NMUKBUAaLNM akageMnyeckomn
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X MnucbmeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6GeHHOCTN NpoBeAeHUsl NPOMEXYTOYHOM aTTecTauumu No AUCLUNINHe
Bpewms Ha nogroToBky - 0,5 yaca, B 3T0 BpeMs BXOAUT NOAroTOBKa OTBETA Ha TECT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHas nutepatypa

ABTOp | 3arnasue | WN3pgatenscteo | l"og vsgaHua | Ccbinka

6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa




P.O. Wabwes, A.C.|Ananus http://nizrp.narod.ru/
CmonuH 3NEKTPOKNMHETUYECKNX M-Bo o6pasoBaHus n metod/kaftbik/1.pdf
napameTpoB OymaxxkHown| Haykn P®, CMN6ITYPI. — 2012
maccbl  [TekcTt]:  yyebHoe Crie.: Criertypen
nocobue
6.1.2 lononHuTenbHas y4yebHas nutepatypa
B.B. XosaHckun, B.K.|[NpumeHeHue XUMNYECKNX http://nizrp.narod.ru/p
[y6oBbin, M.M.|BcnomoraTenbHbix BewecTs B M-Bo obpasoBaHus u rimhim2013.pdf
Kensep npoussoactee  Oymarm  u| Hayku P®, CTI6I'TYPI. — 2013
kapToHa [TekcT]: y4ebHoe Cre.: CrierTyprn
nocobue

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHas

6.3 MNepe4yeHb NULEH3
Microsoftwind

6ubnunoteka BLUTS CMNB INYMNTH [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

MOHHOro U cBO60AHO pacnpoCcTpaHAeMOoro nporpaMmMHoOro obecnevyeHus
ows 8

MicrosoftOfficeProfessional 2013

6.4 OnucaHme maTtepu

anbHO-TeXHU4Yeckon 6a3bl, Heo6xoaAnuMon Ans ocyLecTBeHUs o6pa3oBaTeNibHOro

npouecca no gucunninunHe

AyaunTopus OcHalleHne
NleKuvoHHas MynbTumeamninHoe obopyaoBaHue, cneunanm3npoBaHHas Mmebenb, gocka
ayouTopus
JlabopaTopHoe obopynoBaHve anst pasmona nonydgabpukaTos: cnektpodoTomeTp, npubop U-
b-017 1M, npubop Lonep-Purnepa CP-2, npnbop gna nomona 6ymarun, npubop OC; nabopaTopHble
CTOnNbI, CyLUMNbHBIE LWKadbl, NabopaTopHble BECHI, KOM-MNEKTLI labopaTopHO nocyabi.
JlabopaTopHoe o6GopygoBaHve aAns msrotoBneHus obpasuoB Oymarm M KapToHa: annapart
NNCTOOTNMBHOW AONS1 M3rOTOBIIEHUS OTMMBOK, [OE€3WHTerpaTop, KOMMMEKT W3MepUTEnbHbIN,
B-018 nabopaTtopHbIi  pasMarnbiBaloWui, Mellanka BepxHenpusogHas, npubop Lonep-Purnepa,
npubop ans nomona Gymaru, nponennepHas Mellarnka, sikopHasi Meluarnika, YCTaHOBKa Ans
pocnycka, Becbl Ans 6ymaru, PH-meTp, guctnnnatop
JlabopaTopHoe o6opygoBaHue [ONnd  METOAOB KOHTPOMS KayecTBa XMMMKaTOB:  BeChl
B-125 nabopartopHble, AUCTUNNATOP, MydenbHas neYb; BbITSXKHbIE LWKadbl, CyLUNIBbHBIN WKad
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