MuHNCTEPCTBO 06pa3oBaHMA N HayKn Poccuinickoin deaepauymn
denepanbHOE rocyapcTBeHHOe 6HOAKETHOEe 06pa3oBaTe/lIbHOE YUpeXaeHue
BbiCLLIEr0 06pa3oBaHus
«Ka3zaHCKWn HauMoHanbHbIA nccnegoBaTebCKUii TEXHOMOMMYECKNI

YHUBEPCUTET»
(¢I'b0OY BO KHUTY)

YTBEPXJAKO

lNpopekTop no YP
A.B. bBypmucTtpos

2017 T.
PABOUYAHA MPOIMTrPAMMA
Mo aucuynnnuHe 61.B.41B.9.1 Y1ununsauusa 9HEpProHacbILWeHHbIX
maTepuanos u U3genni
HanpaBneHne cneunanbHOCTH 18.05.01. «XMMNYyeckaa TexHonorusa
3HEpProHacbILEHHbIX MaTepuanoB 1 U3aenniny
Mpothunb - cneunanmsayms Ne 3 “TexHOMOrns 3HeproHachblWeHHbIX

mMaTepuanos 1 n3Lenuin.

KBanuukaums (CTeneHb) BbIMYCKHUKA - UHXXEHep

dopma 06yyeHUs - 04YHas

NHcTUTyT XTI, thakynbTeT “OHeproHachbILeHHbIX MaTepnanos 1 nsgennin’
Kaegpa-paspaboTunk pabouei nporpammbl  TTXB

Kypc, cemecTtp 5,10
Yachl 3ayeTHble
eanHNLbI
Nekuunn 36 1,0
MpakTnyeckne 3aHATUS
CeMMHapcKue 3aHATUA
NabopaTopHble 3aHATUS 36 1.0
CamocToaTenbHasa paboTa 72 2,0
Bcero 144 4,0
dopma aTTectauunmu 3ayeT C
OLIEHKOW

KasaHb, 2017 T.



Paboyas nporpamma cocTaBineHa C ydyeTom TpeboBaHuin PefepanbHOro
rocyflapCTBeHHOro ob6pasoBaTe/NlbHOrNo CTaHAapTa Bbicwero o6pasoBaHua (np.Ne
1176 ot 12.09.2016) no HanpasneHuto nogrotoBky 18.05.01 «Xumunyeckas
TEXHOMNOIMMA 3HEProHacbIWeEeHHbIX MaTepuanoB W U3[eNnin» Nno nporpaMmme
cneymanmnsaunm Ne 3 «TexXHO0rnmsa aHeproHachbIWeHHbIX MaTepuanoB U U3Lenni»,
Ha OCHOBaHMM y4ebHOro nnaHa Habopa obyyarownxesa 2017r.

Pa3paboTumK nNporpammbi:
NOUEHT H.C.XanpynnuHa

Pabouyasi nporpammMa paccmoTpeHa u ogobpeHa Ha 3acegaHuun Kaeapbl ~ TTXB

npoTtokon ot 20.10. 2017 r. Ne3.

3aB. Kaeqpon B.A.ba3oToB

YTBEPXAOEHO
MpoTokon 3acefaHns metogmyeckon kommceum MXTU ot 24.10.2017 r. Ne 35

Mpepcepatens KoMuccum, npogeccop basoToB B.A.

HavanbHuUK Y ML, Kutaesa J1.A.



Llenn ocBOEHUS AUCLUUNANHBI «YTUNN3aLMA 3HEPrOHACbILEHHbIX MaTepuanos
N n3nennii»

LlensMn  OCBOEHMS  AUCUUNAWHBbI  «YTUAM3ALUS  SHEPTrOHAChIWEHHbIX
mMaTepuasoB U U3LeNNin » ABNAKTCA

a) (opmupoBaHMEe  3HaHUA 0  (DU3NKO-XUMUYECKUX  MpoLeccax,
NPOUCXOAALLNX B M3AENMAX BO BPEMSA UX XPaAHEHUSA U PaCCHAPSHKEHUS;

6) opmupoBaHMe MPOPECCUOHANIBHO 3HAUYMMbIX KAyeCTB U JIMYHOCTHbIX
CBOWCTB CNEeunanmcToB, HEO6XOAMMbIX AN 06ecrneyYeHUs X KOMMETEHTHOCTUA U
OCYLLEeCTBNEHMA NPOQECCUOHANbHON fAeATeNbHOCTM B 061acTh  TeXHONOruu
3HEpProHachbIWEHHbIX MaTepuanoB, a TakXe CMeXHbIX 006/1acTaX XUMUYECKOW

TEXHOOTNN:

B) (hopMMpOBaHME 3HAHWIA MO BbLIGOPY METOAOB PACCHAPSKEHUS U
OCHOBHbIM MeTOflaM pacyeTa W 3KCMepUMeHTanbHOMY OMpefesieHNo B3pbIBYATO-
9HEPreTMUEeCKUX  XapakKTePUCTUK  YTUIM3MPYEMbIX  MaTepuanoB  Ans KX

,u,aane|7|Luero MPaKTU4YeCKOro NCroJsib3oBaHUA,

2. MecTO gncumnauHel B CTpPyKTYype OOMBO

AvcunnnmHa «YTUnnsauns sHeproHacblWeHHbIX MaTepuanoB U U3OENNin»
OTHOCMTCS K BapmaTUBHOWN YacTu npodeccroHanbHoro umkna OO n dopmupyet
y CTygeHToB no cneymanbHoctn  18.05.01 «Xummuyeckas TexXHOMNOrus
3HEpProHachbIWEHHbIX MaTepuanoB W M3aenui» Habop cneumnanbHbIX 3HAHUA W
KOMMeTEHL NN, HEeo6X0ANMBbIX ans BbIMO/IHEHUS NpPOM3BOACTBEHHO-
TEXHO/IOINMYECKOWN, OpraHu3aLUnoHHO-YNpaBIeHYEeCKON, Hay4Ho-
nccnenoBaTeNbCKOM, NPOEKTHOM, 3KCNEPTHON AeATEeNbHOCTH.

[na ycnewHoro oCBOeHMA ANCUNNANHBI «Y TUAN3aLNSA 3HEProHachlLWeHHbIX
maTepuanoB U MU3AeNnUin » cneunanmct no cneymansHoctn 18.05.01 « Xnumuyeckas
TEXHOMOMNSA 3HEProHacbIlEHHbIX MaTepuanoB W WU3LeNUin»  [0/KEH OCBOMUTb
martepuan npeawecTBYOWMX AUCLUNNINH:

a) JKonorus;

6) OpraHuyeckas XMMus;



B) Be3onacHOCTb XN3HeAesTeNbHOCTH;
r) Cuctembl ynpaBneHUs TeXHONOrMYECKMMIN NpoLLeccaMu;
) Xrmunyeckas (pusnka ropeHns n B3pbiBa;
e) OCHOBbl TEXHONOIWA 3HEProHachbIleHHbIX MaTepuanoB W u3aenuii
oTpacnu;
) OCHOBbI TEXHONOMMYECKON 6e30MacHOCTH;
3) Teopus, CBONCTBA 1 NPUMEHEHNE 3HEPTrOHAChILEHHbIX MaTePUanos;
AvcunnnmHa «YTunusauuns 3HeproHacbllWeHHbIX MaTepuanoB U U3AeNuii»
fIBNSeTCA NpeAllecTBylOWEed KW Heobxoguma AN  YCNEWHOro  YCBOEHUS
nocneayrowmx ANCLUUNANH:
a) HayuyHo-uccnegoBatenbckas paboTa
6) MpeaannnomHas npakTMka
3HaHMA,  MOMYYeHHble  NPU  U3YYeHUW  AUCUUNAWHBI  «YTuUansaums
9HEProHachbllIEHHbIX MaTepuanoB WU W3Aenuii» MOryT OblTb WUCMNOMb30BaHbl MpW
MPOXOXAEHUN  MPaKTUK (MpegaunnoMHOiA,) WM BbIMOMHEHUM  HAy4HO-

nccnenoBaTesiIbCKNX N BbIMYCKHbIX KBa]'IVIqDI/IKaLI'I/IOHHbIX pa60T no cneynasbHOCTHU

18.05.01 «XUMNYecKad TEeXHO/I0rMsA 3HeproHacbIWeHHbIX MaTepuanos WU
N3LENNA».

3. KomneTeHuun obyyatouierocs, hopmupyemble B pe3y/ibTaTe OCBOEHUA
ANCLUUNNVHBI

1 TMK-15 - Cnocob6HOCTbO MPOEKTUPOBATb TEXHONOrMYECKne npoueccobl (B
COCTaBe aBTOPCKOro  KOMNeKTuMBa), B TOM 4yucne C  WUCNONb30BaAHWEM
aBTOMaTM3NPOBaHHbLIX CUCTEM MOAFOTOBKM NMPOU3BOACTBA,

2. NCK-1.3 - rotoBHOCTb CWHTE3NpoOBaTb W WUCCMefoBaTb (MUINMKO-XUMUYECKNE,
B3pbIBYATbIE N (DU3NKO-MEXAHWUYECKME CBOWCTBA WMHAWBUAYANbHBLIX WM CMECEBbIX
B3pbIBYATbIX MaTepunasnos;

3. TMCK-3.5 - TroTOBHOCTbIO paspabaTbiBaTb TEXHOMOrMYECKMEe MNPOLECCHI
yTUAnM3aunm 60enpunacos;

4. TICK - 5.4 - cnocobHOCTb y4yacTBoBaTb B MPOEKTUPOBAHWUM W MNPOBEAEHUU

MpoLLeCCOB YTUNM3aLUN GOENpUNacos.



B pe3ynbTaTe 0CBOEHUA AUCUUMINHBI 00yYatoLWNIACA AOSI>KEH:

1) 3HaTb:

a) NOHATUSA «B3PbIB», «AETOHALINA», «B3PbIBUATOE BELLECTBO», «B3pPblBYATOE
npeBpalieHne»,  «paboTocnoco6HOCTb  B3pPbIBYATOrN0  BELWECTBa»,  OCHOBbI
TEPMOAMHAMUKKN B3pbiBa, (OPMbl pPaboTbl B3pbiBa, (PU3UKO-XMMUYECKNE W
B3pblBYaTble XapakTepuctukun BB;  peuentypy pasnmuHbiX TunoB BC, wux
TepMOAMHaMUYECKNE, TEXHONOrMYECKNEe U 3KCMNayaTauMOHHbIe XapaKTepUCTUKWU,
06nacTb NPUMEHEHNS;

6) nNpuHUMNbLI  opraHmMsaunum 1  MeToAbl  OUEeHKW  3((eKTUBHOCTU
MPOM3BOACTB, 3aHATbIX YTWUAM3ALMEN 3HEPrOHACHIWEHHbIX MaTepuasoB U
N30ENNA;

B) Hay4Hble OCHOBbl W OCOBEHHOCTW MNOBefeHMA MaTepuasnoB Mnpw
pacCHaps>XXeHuu;

r) OpraHu3ayuMoHHble, TEXHUYeCKMe, I3IKONOTUYecKMe n 3IKOHOMMYECKUE
acnekTbl Mpo6aemMbl YTUAM3ALUM TBEPAOTOMMBHBLIX 3apsiAoB, 6GanINCTUTHBIX
MOPOXO0B, MMPOTEXHMYECKUX BOEMPMNacos.

2) YMeTb:

a) MofenupoBaTb TEXHONIOrMYECKNe Mpouecchbl YTUAM3aLUN W3LeNuid 1
nepepaboTKM YTUNN3NPYEMbIX MaTeprasnos;

6) npeanoXxutb  6e3onacHyto M 3KONOTNYECKYD  TeXHONOruio
paccHapsKeHuns n3gennii n 061acTb UCNOb30BaHUSA YTUIN3UPYEMbIX MaTepUanos;

B) Ha OCHOBAHWW pacyeTHbIX 3HEPreTUYeCKUX XapaKTepUCTUK MOoKaszaTb
NnepcrneKTMBbl MPUMEHEHNS YTUNN3NPOBaAHHBLIX SHM.

3) Bnagets:

a) npuHUMNaMmn nepenpopuUanNpPoBaHna NMPOU3BOACTB 3HEProHAaCbIWEHHbIX
mMaTepnanoB 1 U34enuii Ha BbiMYCK KOHBEPCUOHHON NPOAYKLUUN;

6) MeToAMKaMM NPOBEAEHUA WCCNefoBaHUA  yTunmanmpyembix 3OHM ¢
MOMOLLbIO COBPEMEHHbIX HN3NYECKMUX N PU3NKO-XUMUYECKNX METOAOB;

B) HaBblkamun 6e30nacHoi paboTbl NPU pacCHapPSHKEHUN N3LENNIA,



4. CTpyKTYypa n cofep>kaHune ANCLUMNNHBI «YTnnusaumsa
3HeproHacbIlEeHHbIX  MaTepuanos MU ngenunin».  O6waa TPYLOEMKOCTb

ANCUUNNMHBI cocTaBnaeT 4 3a4eTHbIX eanHul, 144 yaca.

MHbDOPMALWOHHBLIE 7] OUuEeHOYHblE
Apyrune o6pas3oBaTeNbHble cpeagcTBa aas
BMAbI qu6H0|7| pa60Tb| TexHonorum, nposefeHuns
Pas,qen E— =< g (B qacax) MCNonNb3yeMmble npu NPOMEXYTOUYHO
8 5 S oCyu,ecTBiAeHuUM n aTTecTaumm
ancuunnnnH = g @ 06pa3oBTeNbHOrO no pasjenam
bl e T E CemMuHap npoyecca
o o Na6opat
Nlexuun (MpakTn
q YecKoe OpHble CPC
paboTbl
3aHATHE)
Temal. . Nekuynn n
Ytnnusauunsa na6bopaTopHble 3aHATUA B
BOOPYXeHUsA 1 TpaguLNOHHOW hopme;
BOEHHOI mcnonb3oBaHue
TEXHUKN 1© ee MHpOPMAaLMOHHBIX
10 1-4 8 .
BANAHMNE Ha TexHonoruni npu
passuTtune BblNoNIHeHM CPC
060pPOHHO-
NPOMBbILWINEHHO
ro KomMnnekca
Tema 2 Jlekumn n nabopaTopHble Cpava
KomnnekcHas 3aHATUA B nabopaTopHOii
yTunusaymsa TpagULMNOHHOW thopme; pab6oThbl no
06bl YHbI X mcnonb3oBaHue TeMe 2,
BUAOB 10 58 8 18 26 MHpOPMAaLMOHHBIX noaroTosKa
6oenpunacos TexXHonorui npu npeseHTauyuu
BblNoNHeHnn CPC.
AemoHcTpauynsa
KWHODNNbMOB
Tema 3 Nekunn n nabopaTopHble
OcHOBbI 3aHATUA B
TexHonornmn TPagMLUOHHOM hopme;
yTunusauymn 10 9-11 6 10 ncnonb3oBaHue
nopoxos " MHpOPMAaLMOHHBIX
TONNnuB TexXHonorui npu
BblnonHeHnn CPC
Tema 4 Nekuynn n nabopaTopHble
YTununsayuns 3aHATUA B
nupoTexHnyec TPagMLUOHHOI hopme;
KUX U3genunii 10 12-14 6 10 mcnonb3oBaHue
MHPOPMALMOHHbIX
TEXHONOTNiA npu
BblMonHeHun CPC
Tema 5. Jlekuum n nabopaTopHble TecToBbI i
YTtununsunpyem 3aHATUA B KOHTPO/b,
ble TPagMLUOHHOI hopme; cnava
B3pblBYaTHIe mcnonbsoBaHue nabopaTtopHoii
maTepuansl Kak 10 15-18 . 18 26 MHOPMALMUOHHBIX paboThbl no
KOMMOHEHTHI TexHonorui npu Teme 1, 3awmuTa
pasnuyHbliX BblnonHeHnun CPC. npeseHTaumni
COCTaBOB. Ncnonb3oBaHue (pethepaToB).
KOHBEpPCUOHHBI MNNOCTPaLNOHHBIX
e TeEXHONOrunun. MaTepuanos

NTOIO: 36 36 72



5. Cofep>kaHue NeKLMOHHbIX 3aHATUIA N0 Temam C YKasaHnem ucCnosib3yemblix
MHHOBauMOHHbD(06pa3OBaT€ﬂbHHX'TEXHOHOFMW

Paspen Yac

ANCUMNNANHDBI bl

Temal.

Ytnnusauuna
BOOPYXeEHUs un
BOEHHON
TEXHUKN W ee s
BANAHMNE Ha
passutue
060pPOHHO-
NPOMbILWIEHHO

ro KomMnnekca

Tema2

KomnnekcHas 8
yTunusaymns
06blYHbIX

BMOB
6oenpunacos

Tema 3

OcHOBBI 6
TEXHONOTUN
yTununsaunm
NOpPOXO0B n
TONNnB

Tema 4

Ytunusaunsa 6
nupoTexHuyec
KNUX n3genuni

Tema NEKUWOHHOTIO 3aHATNA

O6o0cHOBaHUE
HEeo6X04MMOCTM yTUNU3auuu
CNUCaHHBbIX 6oenpunacos.
B3pblBO-N0OXapoonacHOCTb
YTUANINPYEMBIX
6oenpunacoB. O6 OCHOBHMX
HanpaBneHUax pa6oT no
NPOMbIWNEHHON yTunusaumum
6oenpunacos

MeToabl paccHapsXeHus
6oenpunacos. Pasaenka
Kopnycos

6oenpunacos. MeToabl
M3BNeYeHUs u3 6oenpunacos
B3pblBYATbIX BELECTB 7
cocTaBoB. besonacHocTb u
9KONOTMYHOCTb  MNpPOLLECCOB
paccHaps>eHus
6oenpunacos

YTunnsauua tpybyathbix
NOPOXOB apTUNNEPUIACKUX
6oenpmnacoB, CMECEeBbIX
TBEPAbIX PakKeTHbIX TONAUB.
BoagHO-AMcnepcuoHHan
yTUAn3aunsa ycTapeBLwux
NopoxoB. Y Tunusauus
MUHOMETHbIX
6anNUCTUTHBLIX NOPOXOB.
MepepaboTka okucnutenei
pakeTHbIX TONNUB

OdeMoHTax
NMUPOTEXHUYECKUX N3jenni
Ha coCTaBHble YacTu.
M3BneyeHne HanoaHMTens
ero m3menbyeHue u
Mcnonb3oBaHue B
fanbHeliwem ang
M3roTOBNEHUSA
NMUPOTEXHUYECKUX U3fennii

KpaTkoe cofepxaHue

OCHOBbI WHHOBALWOHHOTO
ynpasneHus yTunusayuei
BOOPYXXEHWS U BOEHHOW Tex-

HNKN.

CoBeplweHCTBOBaHMUE

npoueccos yTunmnsagmum
BOOPYXEHMUS 7 BOEHHO
TEXHUKMN.

TexHonoruna um
obopypoBaHue
paccHapf>eHua BbiNNaBKOM
6oenpunacos c 3apagamu
TpoTuna, rMapopesKoi
Kopnyca c
rmgpoBbiMmbiBaHuem BB,
MOAYNbHbIE YCTAHOBKMW AN4A
BblMblBaHNA BB

M3BneveHue
3HEepProHachl W eHHbIX
KomnoHeHTOoB CPTT,
peuenTypbl BOAHOTENEBbLIX U
3MYNbCUOHHBIX
npomMmbliWeHHbIX. BB ¢ go-
6aBneHMeM M3MENbYEHHOTO
TonnuBa, TEXHONOTUA
NONy4YeHNS Ha OCHOBE CTapblX
3ePHEHbIX MUPOKCUAMNHOBBIX
NOPOXOB NAaKOKPACOYHbBIX
mMaTepuanoB, NOPOLKOBOI
Lenntonosbl, yTunmsaymsa
6aNNMUCTUTHBIX MOPOXOB ANA
npon3BOACTBa 6blTOBBIX
TONNMBHbLIX GPUKETOB.

OCHOBHbIE HanpaBneHus
yTUAM3aLumMm nNUPOTEXHUYECKUX
n3genuni n 6oenpunacos.
TexHonorms wu ob6opypoBaHue

YHNUUYTOXEHNA
NMUPOTEXHNYECKUX
METOAOM 3KONOIFMYyeckwu
TOro cxXuraHuma.

31EMEHTOB
4ynuc-

dopmupyemble

KomMneTeHUuunun

MK-15

MNCK-3.5
MK-15
MCK-5.4

MCK-3.5
MCK-1.3

MCK-3.5
MNCK-5.4



Tema 5

Ytnnusnpyem
ble
B3pblBYaATHIE
mMaTepuanbl Kak
KOMMNOHEHTbI

pasnnUHbIX
COCTaBOB.
KOHBEpPCUOHH 8
ble
TEXHONOT UK.

6. Copep>kaHue

CocTaBbl Ha oCHOBe WawKn-getoHaTopsl, MNK- 15
IMYNbCUIA 1 NCTOYHUKUN CEMCMUYECKUX MCK-1.3
yTUAN3Npyembl X BO/MH, 3apsfbl 3MY/bCUOHHO- MCK-5.4
6pusaHTHBIX IHM pana NOPOXOBbIE, IMY/bCUOHHbIE
B3PbIBHbIX paboT B ropHOM natpoHupoBaHHble BB,
pgene. MpombiwneHHble BB YONVUHEHHbIe KYMYNATUBHbIE
U3 YTUANZUPYEMbIX MOPOXOB  3apsafbl, 3apAAbl
W TBEPAbIX PaKeTHbIX KYMYNATUBHbIE NNHERHbIE
Tonaue. MonyyeHune 6annMCTUTHbIE.
HUTPaTLeNnto N03HbIX
NaKoKpaco4YHbIX MaTepuanos
Ha OCHOBE YTUN3UPYEMbIX
mMaTepuanoB. TeXHONOrnm
ABONHOTrO HazHauyeHUs
npeanpuaTuii
NMUPOTEXHUYECKOTO
npons3BoAcTBa
NpPakKTUNYECKNX 3aHATUN C YKa3aHNeM NCIO/1b3yEMbIX

MHHOBALIMOHHbIX o6pa303aTean bIX TEXHO/OrMM.

YYyeOHbIM

MaTepuanos u

nnaHom

nporpammsi

«TexHonoruns

JHEPTOHaCbIWEHHBbIX

I/I3,U.€J'IVII71>> npoeegeHne MnpPpakTn4eCKmMxX 3aHATUIA MO ancunnsinHe

«YTUNn3auma sHeproHachIWeHHbIX MaTepruanos n I/I3,U,€]'II/IIZ»H€ npeaycMoTpeHoO

7.Copep>kaHue nabopaTopHbIX 3aHATWIA

Llenb nabopaTopHbIX 3aHATUIA - HAY4YUTb CTYyAeHTa MPUMEHATb Ha MpaKTUKe
TEOpPeTUUYECKME 3HAHUSA, NOMYYEHHbIe Ha NEKLUAX U B NPOLLECCE CaMOCTOATENbHONA
paboTbl, BMageTb METOAMKAMKU WUcCnefoBaHUs yTunupyembix OHM, HaBblKam
6e30nacHoi paboTbl NPW pacCHapsXXEHUN U3AENNIA.

Ya
Chbl

Pasgnen
OAVCUNNNWHDbI
Ne
n/n

Temal.

YTunusnpyem
ble
B3pblBUaTHIE
mMaTepuansl
Kak

18

KOMMNOHEHTHI
Pas3snnyHbIX
cocTaBoOB.

Tema nabopaTopHOi paboThl

MunkpoaHanus

n

TepMmnyeckasa cTomkocTo BB

n BC,
MeTannuyeckKknmm
NOBEPXHOCTAMMU

yCnoBusx,
CKnafjcKoe XpaHeHue.

KOHTAaKTUPY W UX C

B

UMUTUPYIO L KX

KpaTkoe coaepXaHue

AHanns ncecnenyemblx
06pa3yoB nocne AAUTENbHOW
BblLEPXKN B WHTepBane
Temnepatyp oT1+40° C po
18° C c
YHUBEPCANbHOTO
nonNApM3aLMOHHOI0 Hay4yHo-
ncenepoBaTenbc KOro
Olimpus 53,

AnpdhepeHUManbHOro

nomMouw b

MUKPOCKOMNa

CKaHuWpyloUero

dopmu
pyemble
KOMMEeTeHLNM

MK-15
MCK-1.3
MCK-3.5



Tema2 Paspab6oTka
2. 18

KomMmnnekcHas

yTununsayus o6oCcHOBaHMUE
06bI4HBIX TEXHONOTNYECKOro
BUAOB npouecca
6oenpunacos o

n3genmnii.

8 CamocTosaTeNbHasA paboTa

TeMbl, BbIHOCMMbIE Ha CaMOCTOATENNbHYIO Yachbl
paboTy

YcTaHOBNEHUEe  YpOBHA pasBuTunA
TEXHUKN U TexHonoruu B o6nactu
yTunnsaunm 6oenpumnacos (no
mMaTepuanam nateHToB Pd)

YcTaHOBNEeHNEe  ypOBHA pasBuTuA
TEXHUKW W TexHonorumm B obnacTu
yTuansauumn NOPOXOBbIX n

NUPOTEXHUYECKUX U3Jennit, a Takxe
TBEPAOTONNNBHbIX 3apagoB (no
MaTepuanam nateHTosB P®)
3apy6exXHble METOAbl yTUAU3ALNYK
6oenpunacos

AHanuns B3pblBYATbIX KOMMNO3ULUNA
Ha OCHOBe yTunusupyembolx BB gna
ropHogo6biBato e
NPOMbILWNEHHOCTU, ANA
WHTEeHCUpMKauum Ao6blun HedTH
WTaMNOBKW B3PbIBOM, CPeACTB
WHULUNPOBAHUNSA.

Cnocob paccHapsXeHus
LEeTOHATOpPHbIX WalleK B3pbiBaTenei

CpaBHUTEeNbHAas OLEHKa
TEXHONOTrM4YeckKo 6esonacHoCTH
npou3BoACcTBa, NepepaboTKn n
yTunusauynm BM.

kanopumertpa DSC 823e,
onpepeneHune
TepmocTabumnbHOCTH B
M30TEPMUYECKOM pexume
Ha M3MEPUTENbHO-
BbIYNCANTENbHOM

KomMnnekce «BynkaH».

MN3ydeHne makeTa u
uepTexa Usfennuii:

MaTepmnanbHO-TEXHUYECKOE

(hyracHbl X, 0OCKONOYHO-
hyracHblX.6poHe60MHbIX,
KYMYNATUBHbIX,

yTunmsaumum

12

16

16

MUHOMETHBIX U
peakKTUBHbIX,
NPOTMBOTAHKOBbLIX MUH U
Ap., BbI6Op cnocoba un
MeTofa yTunaumsauyumu,
cocTaBneHne 6N0K-CXeMbl
npouyecca.

dopma CPC

MCK-3.5
MCK-5.4

dopmupyemble

KoMneTeHUUwm

N3ydeHue peKOMeHAYyeMOl
nnTepaTypbl, NOATOTOBKA
npeseHTauum

N3yyeHne peKOMeHaYyeMOl
nnTepaTypbl, NOATOTOBKA K
nabopaTopHbIM pa6oTam,

noAroTOBKa Npe3eHTaLWN.

MN3yyeHNe NeKLLUOHHOTO
mMaTepuana u peKoMeHAyeMoi
nuTepaTypbl.

MN3yyeHUe peKOMeHAYeEMOW
nuTepaTypbl, NOATOTOBKA
npeseHTauMm, NOATOTOBKA K
nabopaTtopHbiM paboTam.

MN3yyeHne peKOMeHAYEMOI
NUTepaTypbl; BbIMOMHEHMNE
3afaHunii.

N3yyeHne peKOMeHYyeMOi
nUTepaTypbl, NOATOTOBKA K
nabopatopHbiM paboTam.

MCK-3.5
MK- 15
MCcK-5.4

MK-15
MCK-3.5
MCK-5.4

MK-15
MCK-3.5

MK-15
MCK-1.3

MK-15
MNCK-3.5

MK-15
MCK-3.5



3PP eKTUBHOCTL NPUMEHEHNA 6 N3ydyeHne peKOMeHAYeMOM MK-15
KOHBEPCUOHHbIX B3PblBYATHIX AUTepaTypsl MCK-5.4
mMaTepuanos npu gobbiye

CTPOUTENIbHBIX TOPHbIX MOPOJ

HoBble BOLOYCTOMNUYNBLIE 4 N3yyeHne pekomeHAyemOW MK-15
B3pblBYaTble BelL,eCcTBa Ha OCHOBe nuTtepartypbl NMckK-1.3
9HepreTMYeckKMx maTtepuanos

yTunusnpyembl x 6oenpunacos.

9. Mcnonb3oBaHWe PeMTUHIOBOM CUCTEMbI OLEHKM 3HAHWIA.

Mpy oOueHKe pe3ynbTaToB AeATENbHOCTU CTYAEHTOB B pamMKax AWCLMUMINHBI
«YTUNN3aLna 3HeproHacblWeHHbIX MaTepuanoB U U34eNnin»  NCNosb3yeTcs
peTUHrosasd cucrtema. [MpuMeHeHMEe PEeWTUHIOBON CUCTEMbl OCYLLECTBNAETCA
cornacHo «[llonoxeHns o0 6anbHO-PEATUHIOBON CUCTEMbl OLEHKW 3HaHWIA
CTyfaeHTOB» (Y TBEpXAeHO peweHnemM YMK YueHoro coseta ®IbOY BIO
«KHUNTY», npotokon Nel2 oT 24 okTsa6ps 2011 r.), cneymanbHO pa3paboTaHHOM
ANA AAHHOW AUCUMNWHBI, C Y4eTOM 3HaYMMOCTM U TPYJ0EMKOCTMU BbINOSHAEMOM
yuye6HON paboThl.

PeiiTUHroBass  oueHKa  (opmMupyeTcd  Ha  OCHOBaHWW  TeKyLlero MU

MPOMEXYTOYHOIro KOHTPO/A. MakcumanbHoe U MUHUMaIbHOe KOMYecTBO 6ansos
Mo pas/IMyHbIM BuAaM y4yebHOW paboTbl onucaHo B MONOXKEHUM O PEeNTUHIOBOM
cucteme.

OueHOYHble cpeagcTBa Kon-Bo Min, 6annos M ax, 6annos
JlabopaTopHaa paboTa 2 28 40
TecToBbIW KOHTPONb 1 11 22
MpeseHTayuumm (pedepat) 1 12 20
Nekuyunn 18 9 18
MnToro: 60 100

NToro makcmmanbHas cymma 6annoB 3a TEKYLLYH paboTy B CEMECTPE MOXET
cocTaBnaTb 100 6annoB, MUHUMaNbLHO - 60.

MuHUManbHOe 3HavyeHue, HeobXoAMMOe NS MONYYEHUS 3a4eTa - He MeHee
60 6anna (Npy BbIMOSIHEHUM BCEX KOHTPOJIbHBIX TOYEK).



10. Y4YebHO-METOANYECKOE U MHOPMaLMOHHOE  obecrieyeHue
AVNCUMNAVHBI <Y TUNN3ALMS 3HEPrOHACHILLIEHHbLIX MATEPUANoB U n3aennii»

10.1 OcHoBHasa nuTepaTypa

I_Ipl/l N3y4eHnn AncunnianHbl «YTVII'II/I3aLI,VIFI JHEPTOHaCbIWEHHbBIX MaTepunanoB U
n3gennii» B KayeCcTBe OCHOBHbIX WCTOYHWKOB WHQOpMaLnmn, pekoMeHgyeTcs
MCNONb30BaTh CNEAYIOLWYI0 NNTEpaTypy:

OCHOBHbIE UCTOYHUKMN I/IHd)OpMaLl,VII/I Kon-Bo 3K3.
|. TpOMbILLIEHHAA KOHBEPCUA U YTWIM3ALMA 59 gks3.
6oenpunacos, y4eb.nocobre /H.C.XalpynnHa ,

B.A.ba3zotoB.,B.H.AnekcaHgpos;  KasaH, roc.
TexXHoN. YH-T — KazaHb, 2007.-107c

18'2 NononHiTeRBHas nuTepaTtypa
B KkauecTBe [OMOMHUTENbHLIX WCTOYHUKOB MH(OPMALUK, PEKOMEHAYETCS

MCMOMb30BaTb CAEAYHOLLYI0 NUTepaTypy:

JononHnTeNbHbIE UCTOYHUKN MHpOpMaLn KO/1-BO 3K3.
1..BuHHMKOB B.I., "MHCKWIA BA, 733
3asbsnios B.C,, Mavueesny B.B. Katasor

TEXHO/IOMMYECKOr0  000pYL0BaHMA  YTUIM3aLWMN
GoenpunacoB 1 nNepepaboTKN  OCBOOOMXKIAEMbIX
Marepuanos .- M.: ®I'YT1 KHAM, 2010 -155¢
2. KonraHos E.B., CocHyH B.A.TTpOMBILLIEHHBIE 7 53,
B3pbIBYaTble BeLLeCTBa,- 2-A kHura(Cocrasbl U
CBOWCTBA).-A3epKMHCK Hidkeropoackom oor.,
"focHW «Kpuctann»,2010.-534c.
3. KomniniekcHast yTunmnsaumst 06bIMHbIX BIALOB 3 3K3.
6oenpunacos : 4-1 MexxayHapoHas Hay4Ho-
TeXH. KOH{. : COOPHUK [OKNAI0B : 2-3 HOAOPS
2000 r., . KpacHoapmeiick / Poc. akaf, pakeTHbIX
N apTUINEPUIACKMX HayK AO "HuTpo-B3pbIB™.
®dIryrn KpacHoapmeickuii HA mMexaHmzaummn'™
[v op.] ; coct. N.B. BacunbeBa — M. :
"z%cl)opreHme. Monutmka. KoHeepena, 2001 —

C

4. KoHsepcuvs npeanpusiTUii NopoXoBOoiA 205 3K3.

MPOMBILLTEHHOCTK : y4eb, nocobue / O.T.

LLinnmHa, I.P. Ctpekanosa, A.B. KOCTOUKO ;

KasaH, roc. TexHon. yH-T ~ KasaHb, 2005 —

191 c

XypHan «®usmka ropeHns u B3pbiBa», « OpeHUe n B3pbIB», «B3pbiBHOe Aeno»
«1 OpHbIV XypHan». Pexum poctyna: http://elibrarv.ri]. cBO60AHBIN.

10.3 9NeKTPOHHbIE UCTOYHUKN NHOpMaLUmn

Mpy N3yyeHUn QUCUUNINHBI «YTUAN3ALMA 3HEProHaChILWeHHbIX MaTepnanos v
N34ennMn» B KaUecTBe 3/1eKTPOHHbIX UCTOYHUKOB MH(OpMaL MK, peKOMeHAYeTCs
MCNO/MIb30BaTh CNeAyHL e NCTOYHUKMN:

1. HayyHas 9nekTpoHHasa bubnunoteka (H3B) - Pexxum poctyna:bnp://ebrary tm


http://elibrarv.ri

2. IbC «HOpant» - Pexxum nocTyna:htto://www.biblio-onlineju

3. 3BC «JlaHb» - Pexxum noc,Tvna:http://e.lanbook.com/books/

4. 9bC «KHura®oHg» - Pexxum nocTvna:www.knigafund.ru

5. MaTteHTHas 6a3a gaHHbIX EMATWC - pexum flocTyna:http://www.eapatis.

CornacoBaHo: R y%&ﬂWﬂEEEEHO

3aB. CeKTOpOM KOMMIEKTOBAHUS Gy caw ou

'yB/"HO-HaYyYHbIV
FTHOANTUMOHHBIA LEHTP


http://www.biblio-onlinej
http://e.lanbook.com/books/
http://www.knigafund.ru
http://www.eapatis

11.0uUeHOYHbIE cpeAcTBa AN TEKYLEero KOHTPOAA  YCMNeBaeMocTH,
NPOMe>KYTOYHOW aT TecTalunm no NToraMm 0CBOEHUS AUCLUMNINHBI.

OLEeHOYHble CpeacTBa AN MPoBeAeHNs TEKYLLEro KOHTPONS YCNeBaeMoCTH,
MPOMEXYTOUYHOM aTTecTauum 0OydyaloWmxcs u WUTOroBoi (rocyaapcTBeHHOIA
WTOrOBOI) aTTecTauuMm pa3pabaTbiBAlOTCA COrMACHO MOMOXeHU o DdoHgax
OLEHOYHbIX CPEACTB, paccMaTpMBalOTCA Kak COCTaBHas 4acTb paboueit
nporpammbl ¥ OPOPMAAIOTCA OTAENbHbLIM JOKYMEHTOM.

12,MaTepnanbHO-TeXHNUYEecKoe ob6ecrneveHne ANCLUNINHBI

1 J1eKUMOHHbIE 3aHATUA:
a) KOMMNNEKT 3NEKTPOHHbIX Npe3eHTaunin/cnainios, GUIbLMOB;

6) ayauTopus, OCHalleHHas MNpPe3eHTaUMOHHON TeXHUKOW (MPOoeKTop,

3KpaH, HOYTOYK, UHTEPAKTVBHAs 1OCKA).
2. NabopaTopHble 3aHATUS:

a) ayaAuTopus, OCHalLeHHas MakeTamMu U CXemMamu  W3enuii

pa3/iIM4HOro HasHa4eHNA,

6) kKomnnekcHas nabopatopus «CTPYKTYpHble MeTOAbl MCCef0BaHUS
9HEProHacbIWEeHHbIX  MaTepuanoB»,  OCHalWleHHas  Clefylowmnm
obopypoBaHuem:  aHanusatop  TGA/DSC  «Mettler  Toledo»,
AngepeHumanbHbll - cKaHupytowmii  kanopumerp DSC  823e ¢
cuctemon oxnaxpaeHus «Mettler Toledo», ®ypbe crnekKTpohoOTOMETP,
YHMBEpPCanbHbIi Hay4HO-uUcCnefoBaTeNbCKUIA  NONSAPU3ALNOHHbIN
mukpockon Olimpus 53 -c BMAeOKamepoi, TEPMOCTO/IMKOM U
KOMMblOTEpamu, N3MEPUTENbHO-BbIYNCTNTENIbHBIN KOMMNNEKC

«BynkaH»

B) Wab/IOHbI OTYETOB MO N1abopaTopHbIM paboTam.

lMpouee

a) pabouee MecTo NpenojaBaTeNs, OCHalleHHOe KOMMbIOTEPOM C

AOCTYNOM B VIHTEPHET;



6) paboumne mecTa CTYAEHTOB, OCHALLEHHbIE KOMMbIOTEPAMNU C
AOCTYNnoM B VIHTepHeT, npeAHa3Ha4YeHHble Ans paboThbl B

3NeKTPOHHOW 06pa3oBaTelbHOW cpeje.

13. O6pasoBaTe/NbHblIe TEXHONOMNN

NHTepaKTVBHbIE (hOpMbl NPOBEAEHNS NabOPaATOPHbIX 3aHATUIA:

1. M03roBoi WwTypm

ANropuT™M nNpoBeaeHuns:

- BblJalOTCA 3KCNEpPUMEHTasbHble [aHHble N0 W3YYeHU (PU3MKO-
XUMMNYECKNX XapaKTepUCTUK YTUIN3NUPYEMbIX COCTABOB ;

- npeanaraeTcs BbiCKa3aTb CBOM MbICAW MO MOBOAY BO3MOXHOCTU
MCMONb30BaHMA  YTUIN3MPYEMbIX COCTAaBOB B Apyrux oTpacnsx
MPOMbILLIEHHOCTW;

- BCe NpO3BYy4YaBLUME BbICKa3blBaHWS 3anuMCbiBalOTCS, 3aTeM 06CYyXXgatoTcs,
Mnocne 4Yero KOHKPETHO KaXAblli cocTaB npeanaraetcs Ans onpefeneHHow
061acTV NPUMEHEHNS.

2. PaspaboTka npoekta (MeTo4 MPOEKTOB) — 3TO CMOCO6 AOCTUXKEHUS
ANOAKTUYECKOW  Lenu  4epe3  AeTanbHyk  pas3paboTKy  npob6iembl
(TexHonoru), KoTopas AO0/HKHa 3aBEpPWNTbCA  BMNOSIHE  peasibHbIM,
0CA3aeMbIM MPaKTUYECKMM pe3ynbTaToM, OPOPMAEHHbIM TEM WM WHbIM
obpaszom.

ANroputM npoBefeHns:

- BblaeTca MHAMBUAYANbHO TUM PacCHapsXKaemoro U3aenus;

- HeOOXOAMMO M3YUYMUTb MaKeT M3genus, NPUHUMN AeACTBUSA, TEXHONOTUIO
(hopmoBaHNA 3apaaa;

- OMMpasiCb Ha 3HaHWUS, NONYYEHHbIE Ha NEKUMAX MO YTUAMU3aALMM, a TaKXKe U3
APYTUX  nNpeAMeTHbIX 06nacTeit, oOCyWecTBUTb BbIGOP MeToda M
060py0BaHNS ANS PaCCHaPSHXKEHUS N3LENNS;

- COCTaBUTb 6ﬂ0K-CX€My npouecca ytunnansaunn n3gennAa,;



- NPeanoXnTb 061acTU NPUMEHEHUS YTUANU3UPYEMbIX OCHOBHbIX (SHM) 1
BCMOMOraTe/bHbIX  MaTepuanoB  (Kopnyc,  BTY/AKW,  MEPEXOAHUKMN,
cTabunusaTtopbl 1 T.1.);

- ohopMUTL 1 3aNTUTL PaboTy B BUAE NPOoeKTa.

Bpemsa 3aHATWUIA, NPOBOAUMBIX B MHTEPAKTUBHbLIX (opmax, cocTaBnseT 15

4acoB.
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n/
n

JIncTt nepeyTBepXaeHMs paboyeil Mporpammbl

Paboyas nporpaMmMa no AUCUMNInHE  «YTUNN3aLMSA SHEPrOHACHILLEHHbIX
MaTepuaioB 1 N3LeNNiA»

no HanpasneHnio 18.05.01 «Xumunyeckas TeEXHOIOMMSA 3HEPTrOHACHILLEHHbIX
maTepuanos 1 n3nenuiix»

AN cneymanmsaymmn «TeXHOMNOrns 3HeProHacbILLEHHbIX MaTepUanoB 1 U3Lennin»
Ana Habopa obydatowmxcs 2019
(hopma 06yyeHUs OuYHas

nepecMoTpeHa Ha 3acefiaHny Kadeapbl TexXHONOrus TBEPAbIX XUMUYECKMX
BELLECTB

[ata Hannune  Hannuue Moanuck Mognuck 1lognuck
nepeyTBepXaeH W3MEHEH WN3MEHEHWI paspabor- 3aBefylolle  HaydaibHU
na Pri %% B CNKCKe ynka Pl ro kKa YML],
niTepatyp Kathepoi
bl XaripynimHa ba3oToB KunTaesa
H.C. B.4. NA.
(npoTokon ecTb* Het
3acefaHus
Kadpeapbl Ne //
ot £22. 0C 20-y ) #\r I /

HDO(Lt)eCCI/IOHaI'IbeIe 6asbl JaHHbIX " I/IHCbOpMaLI'I/IOHHbIe CrpaBOYHbLIE CUCTEMbI

HayuHas OnekTpoHHas bubnmnoteka (HOB) - Pexkum goctyna: http://elibrarv.ru

JINLEH3MPOBaHHOE CBOBO/HO PACTPOCT PaHSieMOe NPOrpaMMHOE 06eCneyeHNe,
MCro/b3yemMoe BYYe6HOM NPOLIECCE NPY OCBOEHWM AUCLIMNMHBI «Y TUIN3aLMS

3HepProHacbILLEHHbIX MaTepuanos 1 usgenmn» (cornacHo TpebosaHuo ®rocC BO
n 7.32).

1 MS Office 2010-2016 Standard
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