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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: CmupHoBa B.T".



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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasnen 1. [peBecuHa Kak
HaAHOKOMMO3UTHLIN MaTepwuarn.

Tema 1. OcHoBHbIE NOHATUSA o)
HaHOTEXHOMOrMsaX " HaHOKOMMO3uTaXx.
Onpepenexue 3051bHOCTU MeToa0M
ckuranusa. JlabopatopHas pabota  Nei:
OnpepneneHve BMaXXHOCTU [PeBECHbI 3 6 15
BbICYLUMBAHWEM.

nT

Tema 2. Ponb HaHOCTPYKTYpbl LEennonossl 1
OpeBECUHbI B Mpoueccax  LEenmono3Ho-
BGyMaxkHoro npou3BoacTea. Monyyexne
obeccMmoneHHon apeBecuHbl. JlabopatopHas
pabota Ne2:OnpepeneHne 3KCTPaKTUBHBLIX
BELLECTB B UCXOAHOWN [peBecHHe. 3 6 15
BblgeneHnue n onpeaeneHne
XOMOoLEeNonossl.

Pasgen 2. TexHonoruss HaHomaTtepuanoB Ha
OCHOBE OpPEBECHHDI.

Tema 3. AHanus HaHOCTPYKTYpbl
NOSMMEpPHBbIX KOMMOHEHTOB Gymaru.
BblaeneHue ONOKCaHNUIHUHA n3
apesecuHbl.  JlabopatopHaa paboTta Ne3:
Onpegenexue Lennionosbl a30THO-
cnuptoBelM MeTogoM. OnpeneneHue nerko-
N TPYLHOTMAPONU3YEMbIX MONUCaxapuaoB.
XpomaTorpadmyeckme MeToabl pasfaeneHust 3 6 15
n onpegerneHunst MOHOCaxapuaoB B
rmgponusatax. OnpegeneHve nuUrHuMHa C
72%-Hon cepHon KncroTom B
Moaundmkaumnax Komaposa. nT

Tema 4. TexHonormu nony4yeHus
HaHoMaTepuarioB Ha OCHOBE [pPEBECUHbI.
JlabopatopHasi paboTta Ned4: OnpepeneHue
MegHoro uucna uennonossl ( B cootB. C
FOCT 9418-750. Onpepnenexue
KapbOKCUMbHBIX ~ TPyAn B Lenmonose 3 6 16
hOTOKONOPUMETPUHECKUM MEeTOAOM no
BebGepy. OnpegeneHve Bs3KOCTU MeOHO-
amMMMavHoro pacTeopa Lennionossb.

Pazgen 3. lNpumeHeHne HaHOMaTepuanos B
LiBn. nT




Tema 5.
adppekTnBHOro

HaHoMaTepuanos B
KUCNbIX TMAPOKCUINbHbIX
XEMOCOPOLIMOHHbBIM

NlabopatopHasi pabota Ne5: OnpepeneHue
cTeneHu
no

cpegHen
Lennonossbl
aMMMa4YHoro
CUIBbHOKNCITbIX

JNIUTHUHE XeMOCODGLlVIOHHbIM MeTOoOoM.

Onpepenexve

HanpaBneHun

npuMeHeHuns
Onpepnenexune
rpoynn B TNUMHUHE
METOA0M.

LiBM.

nonumepusaunm 4 6
BSI3KOCTU ee  Me[Ho-
pacTBopa. Onpepnenexuve
(kapbokcunbHbIX) rpynn B

16

Tewma 6. NpumeHeHne matepuanos B LIBIT.

4 16,75

Wtoro B cemecTpe (Ha kypce ans 3A0)

20 30 93,75

KoHcynbTaumm n npoMexxyTodHas

atTectaums (3ayer) 025

Bcero koHTakTHasa pa6ora u CP no

50,25 93,75

AucuuninnHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBaHmne y'-leGHbIM nrnaHoMm He npeaycMoTpeHOo

5. ®OHJ, OLIEHOYHbIX CPELCTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHue nokasatenen, KPUTEPUEB U CUCTEMbI OLLEHMBAHUS Pe3yNbTaToB O0y4YeHusI
5.1.1 NokasaTenu oueHMBaHNA

Kog HanmeHoBaHWe oLeHO4YHOro
MokasaTenu oueHnBaHMs pe3ynbTaToB 00yYeHMs
KoMneTeHuun cpencrtea

1. ManaraeTt 3HaHMSA MO HOBLIM HanpaBneHWsiM B 00MacTM KOMMIEKCHOM

XMMUYECKON nepepaboTku ApeBeCUHbI.

2. Wcnonb3yeT nonyyeHHble 3HaHWsi B 00OMacTM  KOMMJIEKCHOW | 1. Bonpocbl YCTHOIo
MK-1 XUMUYECKON NepepaboTku APEBECUHDI. cobecenoBaHus.

3. [deMoHCTpupyeT 3HaHUA B  COBPEMEHHbIX TEeXHONornyeckux [ 2. TectoBble 3agaHus.

NMPOLECCOB, CBSA3aHHbIX C KOMMMEKCHOW XMMUYECcKon nepepaboTku

[PEBECUHbI.

1. WManaraet coBpeMeHHble Mpubopbl M METOAUKMA AN NpOBeAEeHUs

3KCNEPUMEHTOB 1 UCNbITaHWMI B 0611acTM HAHOTEXHOMOMMN.

2. MpoBognt 06paboTKy M aHanuanpoBaTb pe3ynbTaTbl IKCNEPUMEHTOB 1. Bonpoce! ycrHoro
MK-3 - 1P T 00p y P pesy P cobeceoBaHusI.

W NCMbITaHWA.

2. TecToBbIE 3adaHUS.

3. [HemoHcTpypyeT  MOnyYeHHble  3HaHWA MO  3KCMfyaTauuu

obopyaoBaHust B 06nacT HAHOTEXHOSOMMN.

1. WsnaraeT 3HaHWsi HaHOTEXHOMOIMM B Mpoueccax KOMIMEKCHOMN

XUMUYECKON NepepaboTku APEBECUHDI.

2. Vicnonb3yeT nonydeHHble 3HaHUS Mo HaHOTEeXHosnormam B npoueccax | 1. Bonpocbl YCTHOIo
MK-6 KOMMSEKCHOM XMMMNYECKon nepepaboTkm peBECUHbI. cobecenoBaHus.

3. [demoHcTpupyeT cnocobbl MCMoNb3oBaHWS MOMyYeHHble 3HaHWs Mo [ 2. TecToBble 3agaHus.

HaHOTEXHOIOMMAM B npoveccax KOMIMITEKCHOM XUMUYECKON

nepepaboTKkn APEBECUHDI.

1. N3naraeT TpeboBaHMA ns COCTABNEHMSA NPOEKTHOM AOKYMEHTaLUN.

1. Bonpocbl YCTHOro

2. CoctaBnsieT TWMOBbIE MPOEKTbl, TexHonorndeckue wu paboune

MK-7 cobeceoBaHUs.

OOKYMEHTBI.
3. [JleMOHCTPUpYET NomnyYeHHble 3HAHUS NPY BbINONTHEHWWN NPOEKTOB.

2. TecToBblE 3agaHuS.

5.1.2 Cucrema un

Kputepuu oueHnBaHuaA

LLikana oueHnBaHnA

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHasn paboTa

3a4yTteHo

O6yvarowmiica cBobOOHO OpUEHTMpPYeTCst
B TEpPMMHAxX W oOrpedesieHnsix; YCBOMI
OCHOBHYHO " OOMOSNHUTENBbHYHO

OO6yuvatowmiics oTBETUN MNpaBUNbHO Ha BCe
TECTOBbIE 3afaHus.




nutepartypy; nposiBnseT TBOpYECcKMe
CNOCOBHOCTM B UCNONb30BaHMM Yy4ebHOro
mMaTtepuana, npaBuiiIbHO OTBETUN  Ha
BOMPOCHI MpenogaBaTens B COOTBETCTBUM
C TeMol 3ayeTa.

O6yvarwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HAHUM  AWUCUMMNIWUHBI;,  NIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHusix; nrnoxo 3HaKoOM c
OCHOBHOW nuTepaTypon; Jonyckaet npu
OoTBE€TE CyLlEeCTBEHHble OWNBKN U He
MOXeT  yCTpaHuTb WX  Jaxe  noj
PYKOBOACTBOM MpenofasaTtens, [onyckan
CyLLleCTBEHHblE OlWMOKM B OTBEeTe Ha
BOMpPOCHI NpenoaasaTens.

He 3auTteHo

5.2 TunoBble KOHTPONbHbIE 3aaHUSA TN UHbIEe MaTepuarnbl, HEOOXoAUMbIe ANl OLLeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AesATeNIbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHLIX BONPOCOB

Ne n/n | DdopMynupoBKnN BONPOCOB

Cemectp 8

OCHOBHbIE NOHATUS O HAHOTEXHOIOUSAX.

Buabl HaHOYaCTUL, U UX pasMepHble XapaKTEPUCTUKN.

CprKTyprIe XapaKTepnCcTnMKn HAHOKOMMO3ULIMOHHBLIX MaTepuranos.

HaHopasmeprle MaTtepwuarnbl B IMTHOLIENJTIONTO3HOM KOMMIieKce ApeBECUHbI.

HaHodunbpunnbl kak OCHOBA LIENMoNo3bl.

HaHoTexHonorus B npoueccax npon3sBoacTtea Ll,eJ'IJ'II'OJ'IO3HO-6yMa)KHObIX mMaTtepuanos.

HaHOCprKTypa NoNTIMMEPHbIX KOMIMOHEHTOB 6ymarv|.

MoHaTMe o HaHOCTPYKTYPHbIX NOJINMMEPHbLIX B3aNMOMNPOHUKAIOLWLNX CEeTKax.

I'Ionyqume HaHOMaTepumnanoB Ha OCHOBE ApeBECHbIX BOJTOKOH.

MeToabl nony4yeHuna HaHouesnmno3bl.

Slole|e(N|o|a|rw|Nv| =

HaHomaTepuarbl Ha OCHOBE pacTUTESNbHbLIX BOMTOKOH B npoaykumu LIBM.

12 HaHomaTepmanbl Ha OCHOBE pacTuTesibHbIX BOJIOKOH B MPOMN3BOACTBE CBEPXMPOYHbIX NMN1aCcTUKOB.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

1. Pasamepbl HaHoYacTuL:
A. meHbLle 1 HM
B.meHblue 100 HM

B. meHblie 1000 Hm

. HaHopasmepHble maTepuansl B NUTHOLENONO3HOM KOMMSIEKCe:
. MUKpOOUBPUNIIbI

. MaKpoMoneKybl

. HaHOOMOpPUNbI

wo>nN

. HaHoTexHonornyeckue npouecchl B TexHonorun ymarn 1 kaptoHa:
. npoLiecc pasmMorna

. Npouecc hopmoBaHnNA

. NpoLecc MeXBONOKOHHOIO cBA3eobpasoBaHUs

wo > w

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)
He npegycmoTtpeHo

OOyuvarowmiicss oTBETUN HEMpaBWiIbHO Ha BCe
TECTOBble 3afaHNsi U HEe MOXET YCTPaHUTb UX
Jaxe Nof pyKoBOACTBOM MpenofaBaTens.




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3al0JKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe
Bpewmsi Ha nogroToBeky - 0,5 yaca, B 9TO BpeMsi BXOAUT NMOAroTOBKA OTBETA Ha TECT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIINHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | W3paTtenscTBo | o4 nsgaHua | Ccebinka
6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa
ConHues, 0. ., | HaHoTexHonormn n http://www.iprbooks
MpsaxuH, E. U., | cneumanbHble maTepuansi Cankr-NeTen6vor hop.ru/97818.htmi
BononkaHuHa, C. A., xmmmsnpATyp ' 2020
MNeTkoBa, A r.,
ConHuesa, HO. IN.
ConHues tO. M., | HaHoTexHonornn n http://www.iprbooks
MpsaxuH E. W., | cneumaneHble maTtepuansl Cankr-NeTen6vor: hop.ru/67351.html
BonorkanuHa C. A, XI/IMI/ISDSATyp ' 2017
lMeTtkoBa A M.,
ConHues HO. IM.
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Osnpsurypu, 3. Tl |lpoueccol nony4eHus http://www.iprbooks
Cwvpoposa, E. H. HaHo4yacTuL n| Mockea: NagaTtenbckum 2012 hop.ru/56215.html
HaHOMaTepunanos. Oom MNCuC
HaHoTexHonornn

6.2 MNepeyeHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

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

2. louckoBass Gasa  cnekTpanbHbIX  [aHHbIX  OPraHM4Yeckux  BelecTB  [ONeKTPOHHLIN  pecypc]:
http://riodb01.ibase.aist.go.jp; http://www.sigmaaldrich.com;

3. OnekTpoHHas 6ubnuoteka BLUTI CIMBb INYMNTH [SnekTpoHHbIi pecypc]. URL: http://nizrp.narod.ru.

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTpPaHAeMoro NporpaMMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLUEeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHue

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A pyA 5 P A
ayguTopus

JlabopaTtopHoe obGopynoBaHve gnsi pasmorna nonydabpukatos: cnektpodotomeTp, npmudop U-
B-017 1M, npubop LWonep-Purnepa CP-2, npubop ana nomona 6ymarn, npnbop OC; nabopaTtopHble
CTOnNbI, CYLUNIbHbIE LWKadbl, TabopaTopHbIe BECHI, KOM-MIEKTbI NabopaTopHON Nocyabl.




B-018

JlabopaTopHoe o06opygoBaHWe [ONsi W3rOTOBREHUs oOpasuoB Oymarm wn kapToHa: annapart
NUCTOOTNMBHOW ANs1  U3rOTOBIMEHUA OTMMBOK, [AE€3VHTEerpatop, KOMMMEKT W3MEePUTENbHbIN,
nabopaTopHbI  pasMarnbiBalOWnin, Melwanka BepxHenpueogHas, npubop LUonep-Purnepa,

npubop Ans nomona OGymary, MponennepHas Mellanka, SKopHas Mellanka, ycTaHoBKa Ans
pocnycka, Becbl gnst 6ymarun, PH-meTp, auctnnnarop




