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Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapTOM BbiCcLLero obpasoBaHust no HanpaeneHuio nogrotoBkn 18.03.01 Xumwuueckas TexHOMNOrus, yTBEPXKAEHHBIM
npukasom MuHo6pHayku Poccum ot 07.08.2020 r. Ne 922

CocraButens (n):
[oKTOp TeXHUYECKNX HayK, npodeccop Oy6os.bin B.K.

OT Kadbenpbl cocTaBuTENS: CmupHoBa E.T.
3aBeayoLmii kageapor TEXHONOrMM Bymarm u kapToHa

OT BbINyckatoLe kadeapsbi: CmupHoBa E.T.
3aeegytownin kadegpom

MeToaundeckuin oToen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb pgucuunnuHbl: CdopmynupoBatb KomneTeHUun obydatouwierocs B 0b6nactu  MCMonb30BaHUM

HaAHOTEXHOMOMI B MpoLieccax KOMMEKCHON XMMUYECKON nepepaboTkn APEBECUHDI.
1.2 3apgaum gUCLUMUNIIUHBI:

O6y“—II/ITb Marmctpa OCHOBHbIM NpUHUMNAM HaHOTEXHOMOrMM B npoueccax KOMMITEKCHON  XUMWYECKOM

nepepaboTkn ApeBECUHBI U BO3MOXHOCTSIM MCMNOMb30BaHUA ux B LIBIT.

1.3 TpeboBaHMA K npegBapuUTenbHOW NOArOTOBKE OOy4aloLerocs:

I"Ipe/J,BapMTeanaﬂ noaroToBka npepnonaraet co3gaHune OCHOBbLI And dDOpMVIpOBaHI/IFl KOMMETEHL MM, YKa3aHHbIX

B M. 2, NPY U3y4YEHUN OUCLUNINH:
OcHoBbl bropedhanHuHra

TexHonorusa nepepaboTkn MakynaTtypbl

TexHonorus Npon3BoACTBa KapToHa

O6opynoBaHne npounssoacTea nonydgabdbpukatos, bymarn 1 KapToHa
MaTtepuanosegenue B LIBI

XvMu4yeckas 3alimta matepuarnoB npu nepepaboTke pacTUTENBHOMO Chipbs
BBeneHve B TexHonormo 6uopedaiHuHra

2 KOMMETEHUMN OBYYAIOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMININHDbI

MK-1: Cnoco6eH ocyLLecTBNATbL TEXHONOrM4YeCckui npouecc NnponsBoAcTBa Gymaru u kKapToHa B COOTBETCTBUM
C pernamMeHTOM M UCMONb30BaTbh TeXHMYECKMe cpencTBa Ansi U3BMepeHNsl OCHOBHbIX NapaMeTpoB
TeXHONOrn4ecKoro npowecca, CBOUCTB Cbipbsi U NPOAYKLUU

3HaTtb: Cnocobbl OLEHKN Ka4YeCcTBa TEXHONMOMMYECKMX npoLueccos, B T.4. 3KOJTOMMYECKUX.

YMmeTb: CBsi3blBaTh CBOMNCTBA MPOAYKLUUM C TEXHOSOTMYECKUX PErNIaMEHTOM.

Bnapetb: OcHoBaMy TEPMUHOMOMUM U KraccuukaLmm TEXHUYECKUX CPEACTB U PeLleHUi.

MK-3: CnocobeH npepgynpexaaTb NpUYMHY Bbinycka 6pakoBaHHon npoaykuun LB

3HaTb: CTaHgapTHbIe MeToAbl UCMbITaHWs Lennionosbl, Gymary u kapToHa.

YmeTb: AHaJ'II/I3I/IpOBaTb nony4vyaemble 3KCnepuMeHTarbHble JaHHble.

BnageTtb: 3HaHMsAMM NO npoBegeHunto CTaHaapTHbIX NCMbITaHUA npoaykumn.

MK-6: CnocobeH ocyLlecTBNATL MeponpusaTUs No opraHM3auum 6ecnepebonHon paboTbl TEXHONMOrMYeCcKoro
obopyaoBaHusi

3HaTtb: VICTOYHMKM I/IHd)OpMaLWII/I 1 0cobEHHOCTM Moucka no 3afaHHOM TemaTuke.

YmMmeTb: KpI/ITI/l‘-IeCKVI oueHnBaTtb Mmatepuan no UNcnbliTaHUo Lennno3bl, 6ymar|/| N KapToOHa.

Bnapetb: 3HaHWsSMM MO TEPMUHONOMMM TpebyemMon TeXHUYECKOoN MHopmaumu.

MK-7: Cnoco6GeH pa3pabaTbiBaTb NpeAioXXeHusi N0 OCBOEHUIO0 HOBbIX BUAOB npoaykuum LIBM

3HaTb: TpeboBaHUA Ons COCTaBMEHUA MPOEKTHON OOKYMEHTaL MU,

Ymetb: CocTtaBnATb TUMNOBbIE NPOEKTbl, TEXHOJIOTMYECKNE U pa60tw1e OOKYMEHTbI.

Bnagetb: 3HaHMaAMM NO CTaHOapTM3aunn npu BblNONTHEHUN NMPOEKTOB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. [lpeBecuHa Kak HQHOKOMMNO3UTHLIWM MaTepuan.

Tema 1. OcCHOBHble MOHATUA O HAHOTEXHOMOMMAX WU
HaHokomnoautax. OnpegeneHve 30MbHOCTM  METOL4OM
cxkuranus. JlabopatopHas pabota Ne1: OnpepeneHuve
BNaXKHOCTU OPEBECUHbI BbICYLLMBAHUEM. 3 6 15

LT
Tema 2. Ponb HaHOCTPYKTYpbl LENsonosbl U gpeBecuHbI

B npoueccax Lennono3Ho-bymaxHoOro npovsBOACTBa.
MonyyeHne obeccmoneHHow ApesecuHbl. JlabopaTopHas
pabota Ne2:0OnpepfeneHne 3KCTPaKTUBHbIX BELLECTB B
MCXOQHOW ApeBecyHe. 3 6 15
BblgeneHune u onpegeneHne xXonoLuennonosb.

Paszgen 2. TexHonorMs HaHoMaTepuanoB Ha OCHOBeE
OPEBECHHbI.

Tema 3. AHanus HaHOCTPYKTYpbI NOSIMMEPHbIX
KOMMOHEHTOB OyMarn. BbligeneHve AOWOKCAHAWIHMHA U3
apeBecuHbl. JlabopatopHas paboTta Ne3: OnpegeneHue
Lennono3bl a3oTHO-CNUpPTOBBIM MeTodoM. OnpefeneHue
nerko- M TPYOHOIMOPONM3YyEMbIX  MONMcaxapuaos.
XpomaTtorpadunyeckme MeToAabl pasgeneHns " 3 6 15
onpegeneHus MOHOCaxapuaoB B rMaponusarax.
OnpepeneHne nurHMHa ¢ 72%-HOW CEPHOWM KUCIOTON B 8
mMoamdpukaumsix Komaposa.
LT

Tema 4. TexHonoruu nony4YeHUs HaHomaTepuaroB Ha
OCHOBe JpeBecuHbl. JlabopaTopHass pabota  Ne4:
OnpepeneHne megHoro yvcna uennonosbl ( B cootB. C
FOCT 9418-750. OnpeaeneHne KapOOKCWIbHbIX TPynn B
uenntorioze  OOTOKONOPUMETPUYECKMM  METOAOM  NO 3 6 16
Bebepy. OnpegeneHve BA3KOCTU MeAHO-aMMWAYHOrO
pacTBopa Lennonossbi.

Pazgen 3. NpumeHeHne HaHoMaTepuanos B LIBI.

Tema 5. OnpegeneHue HanpasneHun 3OAHEKTUBHOIO
npumeHeHnss HaHomaTtepumanos B LBI. OnpegeneHue
KMCnbIx TMAPOKCUIBbHBIX rpynn B nUrHnHe
XeMOCOpOLMOHHbIM  MeTodoMm. JlabopatopHas paboTa
Ne5: Onpepenenve cpegHeln CTeNeHW MNONMMepusauun
uennono3bl Mo BSA3KOCTM €e  MeAHO-aMMWadHOoro 4 6 16
pacTBopa. Onpegenenue CUITbHOKUCIIBIX
(kapbOKCUNbHBLIX) TPYNN B JIATHUHE XEMOCOPOLMOHHBIM
METOLOM.

nT




Tema 6. NpumeHeHne matepuanos B LIBIT.
4 16,75
Wtoro B cemecTtpe (Ha kypce ansa 3A0) 20 30 93,75
KoHcynbTaumu 1 npoMexytovHas aTrectaums (3ayer) 0,25
Bcero koHTakTHasa pab6ora u CP no gucumnnuHe 50,25 93,75

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnposaHue y‘-leGHbIM nrnaHoMm He npeaycMoTpeHOo

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 MokasaTenu oLeHNBaHUSA OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs

MK-1

1. NanaraeT 3HaHMs MO HOBLIM HanpaBneHUsiM B 06f1acTU KOMMIIEKCHON XMMUYECKOWN
nepepaboTkn OpeBeCUHbI.

2. Wcnonb3yeT nomnyyveHHble 3HaHUS B 06nacTM  KOMMMEKCHOW  XMMWYECKOM
nepepaboTKkn APEBECUHBI.

3. [OeMOHCTpupyeT 3HaHWA B COBPEMEHHbIX TEXHOMOMMYecKMX NpoLecCcoB,
CBSA3aHHbIX C KOMMNEKCHOM XMMNYECKON nepepaboTKu APEBECUHBI.

MK-3

1. N3naraeT coBpeMeHHble Npubopbl U METOAMKU AN NPOBEAEHUs] 3KCMEPUMEHTOB
M UCnbiTaHU B 0611acT HAHOTEXHOMOMNIA.

2. [lpoBoguMtT 00paboTKy W aHanu3aMpoBaTb pe3ynbTaTbl 3KCMEPUMEHTOB W
UCMbITAHUNA.

3. [leMOoHCTpuMpyeT NofyyYeHHble 3HaHWS MO 3KcnyaTauum obopynoBaHus B obractu
HaHOTEXHOSOMMN.

MK-6

1. WNanaraeT 3HaHUA HaAHOTEXHONMOMMW B MNPOLECCaX KOMMMEKCHON XMMUYECKOWN
nepepaboTKn APEBECUHBI.

2. Wcnonb3yeT MoOmny4YeHHble 3HaHUA MO HaHOTEXHOMOrMsaM B Mpoueccax
KOMMJEKCHOM XMMNYECKON NepepaboTkn OpEeBECUHDI.

3. [HemoHcTpupyeT  cnocobbl  MCMONb30BaHWUA  MOMYYEHHble  3HaHUS  no
HaHOTEXHOMOMMAM B MpoLeccax  KOMMIEKCHOW  XUMWYecKon  nepepaboTku
OPEBECUHbI.

MK-7

1. Nanaraet TpeboBaHusa A4ns COCTaBNeHMs MPOEKTHOM AOKYMEHTAaLNN.
2. CocTtaBnsieT TMMNOBblE NPOEKTbI, TEXHONOMMYeckne n paboune AOKYMEHTHI.
3. [leMOoHCTpUpyeT NofyYeHHble 3HaHWUS NPW BbINOSIHEHWUM NPOEKTOB.

5.2 Cucrtema 1 KpuTepum oLeHMBaHUs

LLIkana oueHnBaHuA

Kputepum oueHnBaHUs chOpMUPOBAHHOCTU KOMMETEHLMI

YcTHOoe cobecenoBaHmne MNMucbmeHHasn paboTa

3a4yTteHo

Ob6yvarowmiica cBobOOHO OpUEHTUMpPYeTCst
B TepMuHax W onpegeneHunax; ycBoun
OCHOBHYIO " [OMOSNHUTENBbHYHO

nnTepartypy, npoasndeT TBOp4YecKmne O6yqarou.|,v||7|c;| oTBEeTUN npaBuiibHO Ha BCe

CNoOCOBHOCTU B WCMOSIb30BaHUU yqeGHoro TeCTOBble 3a4aHuNA.
maTepuana, npaBWibHO OTBETU  Ha
BOMNPOCbI npenoagaBsatensda B COOTBETCTBUU
Cc TEMOW 3a4eTa.

He 3a4teHo

OOyuvalowmincs He WUMeeT [OoCTaTO4MHOro
YPOBHSI  3HAHUM  AWUCUMMIMHBI,  MNJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaerneHnsix; Noxo 3HakoM C OCHOBHOW
nuTepaTtypow; OonyckaeT npu  oTBeTe
CYLLEeCTBEHHble OWWOKM U He MOXeT
YCTPaHUTb WX [Jaxe no4 PYKOBOACTBOM
npenoaasatens, gonyckan
CyLLeCTBEHHblIE OlWMKOKM B OTBEeTe Ha
BOMNPOCHLI NpenogasaTens.

Oaxke noa pykoesoacTtBOM npenogaBaTtend.

OO6yuvatolumincs OTBETWUN HemnpaBUIIbHO Ha Bce
TECTOBble 3aJaHus U HE MOXET YCTPaHWUTb WX




5.3 TunoBble KOHTPOINbHbIE 3aAaHUs U/UINU UHbIe MaTepuanbl, UCNONb3yeMble ANA OLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n

dopMynNnpoBKN BONPOCOB

Cemectp 8

OCHOBHbIE NOHATMSA O HAHOTEXHOMNOMUAX.

Buapbl HaHo4acTML 1 X pa3MepHbIe XapakTePUCTUKNA.

CprKTyprIe XapaKTepncTtnkm HaAaHOKOMMNO3NUMOHHbIX MaTepmnanos.

HaHopasmeprle MaTtepuanbl B IMTHOLENJTHONTO3HOM KOMMJI1eKCce ApeBECUHDI.

HaHodmbpunnbl kak OCHOBa LIENNHON03bI.

HaHoTexHonorusi B npoLeccax NpousBoACTBa LENON03HO-6yMaXkHObIX MaTepuasos.

HaHocTpykTypa noniMMepHbIX KOMNOHEHTOB Gymaru.

MoHsATNE O HAHOCTPYKTYPHBIX MNONMMEPHbIX B3aMMOMNPOHUKAIOLWMX CETKaX.

I'Ionyqume HaHOMaTepunanoB Ha OCHOBE JpeBECHbIX BOJTOKOH.

MeToabl nony4vyeHna HaHoL e onosbl.

Slo|le|le|(N|lo|ua|sw|N|=

HaHomaTepunarnbl Ha OCHOBE pacTUTENbHbIX BOSIOKOH B npoaykumu LIBI.

12

HaHomaTepmanbl Ha OCHOBE pacCTuUTesibHbIX BOJIOKOH B NMPOMN3BOACTBE CBEPXMNPOYHbIX NIAaCTUKOB.

5.3.2 TunoBble TecToBble 3agaHnsA

1. Paamepbl HaHo4acTuL;:
A. MeHbLLe 1 HM
B.meHbLue 100 HM

B. meHblie 1000 HM

. HaHopasmepHble maTepuanbl B NIMTHOLENIONO3HOM KOMMMEKCE:
. MUKpOOUGPUNIbI

. MaKpoMonekKyrbl

. HaHObMOBPUNbI

wo>N

. HaHoTexHonornyeckue npouecchl B TeXHomnorum Bymaru u kapToHa:
. npouecc pa3mora

. npouecc hopmoBaHns

. NMPOLLECC MEXBOIOKOHHOIO CBSi3e06pa3oBaHus

oW

5.3.3 TunoBble NpakKTUKO-OPUEHTUPOBaAHHbIE 3afaHuUA (3agayvm, Kemcbl)

He npegycmoTpeHo

5.4 MeTopguyueckue matepuansbl, onpegensilolme npoueaypbl oLleHUBaHUSA pe3ynbTaToB 0by4eHus

5.4.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMmm4eckomn
3a40MKEHHOCTH
lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauMu pernamMeHTMpPOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6rYMTA
«lMonoxeHne o NpoBegeHUN TEKYLLETO KOHTPOSS YCNEBAEMOCTU 1 MPOMEXKYTOUYHOM aTTecTaLmm obyyatowmnxcs»

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gucumnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTupoBaHme

5.4.3 Ocob6eHHOCTH NpoBeAEHUS NPOMEXKYTOYHOM aTTecTauum nNo AUCUMnInHe

Bpems Ha nogroTtoBky - 0,5 Yyaca, B 3TO Bpemsi BXOAUT MOArOTOBKa OTBETA Ha TECT.

NHasa

6. YHEBHO-METOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YyebHasa nutepaTtypa

Ccblnka

ABsTOp 3arnasue | MN3paTenbcTBO | Moa uspaHus |
6.1.1 OcHoBHas y4yeGHas nuTepaTypa
ConHuges, tO. 1., | HaHoTexHonormn 7]
MpsaxuH, E. U., | cneumansHble MmaTepuansl .
BononkannHa, C. A, Cal;(KMT;\I/I'IMe;eﬂ;?A\G_Iypr. 2020
MNeTkoBa, A. r.,
ConHuesa, KO. IN.

http://www.iprbooksh
0p.ru/97818.html




ConHues 0. M., | HaHoTexHonornn n http://www.iprbooksh
MpaxuH E. U., | cneumansbHble maTepuansi Cankr-MeTen6vor op.ru/67351.html
BononkaHuHa C. A, XMMMSHPA%"’ : 2017
MNeTkoBa A .,
ConHues HO. IM.
6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa
Oanagsurypn, 3. ]I, [[poueccol nony4eHus http://www.iprbooksh
Cwunpoposa, E. H. HaHo4acTuy, n| Mocksa: Nagatenbckuin 2012 op.ru/56215.html
HaHoMaTepunarnos. Jom MANCunC
HaHoTexHonoruu

6.2 MNMepe4eHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6UbNMoTeyHasa cuctema IPRbooks [QnektpoHHbin pecypc]. URL: http://www.iprbookshop.ru/,

2. TouckoBasi ©0a3a  cnekTpanbHbIX  [OaHHbIX  OPraHWYEeCcKMX  BELLeCTB  [ONEKTPOHHbIA  pecypc]:
http://riodb01.ibase.aist.go.jp; http://www.sigmaaldrich.com;

3. OnekTpoHHasa 6ubnunoteka BLUTS CIMb NYMTL [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru.

6.3 NMepe4veHb NULEH3NOHHOro U CBOGOQHO pacnpoCTPaHAeMOoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLEeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUucumuninHe

Ayauntopus OcHalleHue
MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayguTopust

JlabopaTtopHoe obopydoBaHvwe Ansi pasMona nonydabpukaTtoB: cnekTpodoTomeTp, npubop W-
B-017 1M, npubop Lonep-Purnepa CP-2, npubop ana nomona 6ymarn, npubop OC; nabopatopHble
CTOfbI, CyLUNMbHbIE LWKadbl, NabopaTopHble BECHI, KOM-NNEKTbI TabopaTopHOW NOCyAbl.

JlabopaTopHoe o06opygoBaHMe NS U3rOTOBMEHUs obOpasuoB Oymarm wn kapToHa: annapart
NUCTOOTNMBHON ANS  W3rOTOBMEHMA OTNMBOK, [Je3nHTerpaTop, KOMMNEKT W3MepUTenbHbIN,
B-018 nabopaTtopHbIi  pa3manbiBaloLWuii, Mellanka BepxHenpuBogHasi, npubop Lonep-Purnepa,
npubop Ans nomona OGymary, MponennepHas Mellanka, SKopHasd Mellanka, ycTaHoBKa Ans
pocnycka, Becbl gns 6ymarun, PH-meTp, auctunnarop




