MuHUCTEPCTBO 06pa3oBaHMsA U HaykKu Poccuiickoin depnepaunm
depgepanbHOe rocyAapcTBeHHOE 610MKETHOE 06pa3oBaTe/lbHOe YUpeXaeHue
BbICLLEr0 06pa3oBaHUs
«Ka3aHCKNin HauMOoHasIbHbIN UCCnefoBaTeIbCKMIA TEXHOMOMNYECKINIA

YHUBEPCUTET»
(Pre0Y BO «KKHUTY»)
YTBEPXOAHR
[MpopekTop no YP
f. BypmucTpos

PABOYAHA MPOITrPAMMA

Mo pucumnnunHe 6.1.B.04.9.3 «OCHOBbl TEXHO/IOTMN  3HEProHachbllLeHHbIX
mMaTepuanoB»

HanpaeneHne noArotosku (crneunanbHocTb) 18.05.01 «XmMmmuyeckas TexHos0rus
3HEepProHacbIWEeHHbIX MaTepuanoB 1 U3aennii»

Mpodmnb (cneunannsauns) NOAroTOBKU

cneunanmsayms No 1 «Xummnyeckas TEXHOMNOMMA OpraHMyecknx coeMHeHn a3oTax;
cneuynanmsauma Ne 2 «XuMMMYecKass TEXHOMNOrUs MOSIMMEPHbIX KOMMO3NULUN,
MOPOXOB U TBEPAbIX PAKETHbIX TOMN/NBY;

cneunanmsaumsa Ne 3 « TeXHO/IOMMs 3HEProHacbILLEHHbIX MaTepuanoB 1 U3LENNN»;
cneymanmsauma Ne 4 «TeXHONOorns NMPOTEXHNUYECKUX CPEACTBY;

cneymanmsauma  Ne 5 «ABTOMATM3MPOBaHHOE MPOU3BOACTBO  XUMUYECKUX
npeLnpUATUA»,

KBanngunkaumns BbinyCKHUKA NHXEHEP
dopma 06y4veHns O4YHAA
NHCTUTYT, (hakynbTeT H)XeHEePHbIN XUMUKO-TEXHONOIMYECKUN,
(hakynbTeT 3HepProHacbIWEHHbIX MaTepuanos 1 NU3Lenuni
Kadeapa-pa3paboTumk paboyeit nporpammsi Kahegpa XvMun n TexXHOOrnm
BbICOKOMOJEKYNAPHbIX COeLUHEHNI
Kypc, cemecTp 3 Kypc, 6 cemecTp
Yachl 3ayeTHble
eANHMNLbI
Jlekumm 36 1
[MpakTnyecKkne 3aHATUA
CeMUMHapcKue 3aHATUA
JTabopaTopHble 3aHATUSA 36 1
CamocTosiTenbHas paboTa 2
dopma aTTecTauuy 3a4€T C OLieHKOM
Bcero 144 4

Ka3aHb, 2017 T.



Paboyasds nporpamma coCTaB/leHa C Y4eToM TpeboBaHMi  PefepasibHOro
rocyfapCcTBeHHOro obpasoBaTe/IbHOr0 CTaHAapTa Bbicllero obpasosaHus (Ne 1176,
yTBepxaeH 12.09.2016 r.) no cneumnansHocTh: 18.05.01 «Xmmmnyeckast TeXHOMIOrms
9HEProHacbILLEeHHbIX MaTepuasioB W wu3genuii» (ypoBeHb creyuanuiteTa) [Ans
cneuvanunsaumii:

Cneymanmzaumsi Ne 1 «XuUMuyeckast TEXHONOrUs OpraHUYecKMxX CoeanHeHUN
asoTar;

Cneumanusaums No 2 «XuMuyecKass TEXHOMNOrMA MOSIMMEPHBIX KOMMO3ULNIA,
MOPOXOB U TBEPAbIX PaKETHbLIX TOM/INBY;,

Cneunanusaums Ne 3 « TeXHONOrA 3HeProHachILLEHHbIX MaTePUanoB Y U3LENTNN»;
Cneuunanusaumsa Ne 4 «TexXHONorns NMPOTEXHUYECKUX CPELCTB»;

Cneuynanusauma Ne 5 «ABTOMaTU3MpPOBaHHOE MPOU3BOACTBO  XUMUYECKUX
NpeanpUATUA»;

Ha OCHOBaHMUWM Y4ebHbIX MnaHoB Ans Habopa obyuvarowmxcs 2015, 2016, 2017
rofoB.

Pa3paboTumK nporpammbi:
aoueHT Kadp. XTBMC H.H. HukntnHa

Paboyas nporpammMa paccMoTpeHa U ofobpeHa Ha 3acefaHun Kadeapbl XUMUU U
TEXHO/IOTMW BbICOKOMOJEKYNSAPHbLIX COeAMHEHWNA,
npotokon ot 16.10.2017 r. Ne 4

3aB. Kathefpou, npogeccop A.B. KOCTO4KO

YTBEPXAEHO

MpoTOKON 3aceaHns METOANYECKON KOMUCCUN IHKEHEPHOTO XMMUKO-
TEXHONOrMYECKOro HCTUTYTA
oT 24.10.2017 r. Ne35

Mpeacenarenb Komuccuu, npogeccop B.A. basoToB

HavanbHuK YMLU, poueHT N1.A. KutaeBa



1. Llenn ocBOEHUA ANCUUNIINHBI

Llenamu OCBOEHUA ANCUMNINHBI «OCHOBBbI TEXHO/I0M MK
3HEProHAaCbILLEeHHbIX MaTepuanoB» ABASKOTCS

a) (hopMUpOBaHNE CUCTEMbI 3HAHWIA O TEOPETUYECKMX OCHOBax MpOLLECCOB
MOMly4YeHUS  OCHOBHbIX  MPOMbIL/IEHHbIX  WHAMBUAYA/IbHbIX U CMECEBbIX
3HEeproHacbILWeHHbIX MaTepunasos,

6) dQopmupoBaHMe Yy CTyfeHTa KOMMEKCHOrO Moaxoga K Bbl6opy
TEXHO/IOTMYECKOro  npouecca  MOMyYeHUS  OCHOBHbLIX — MPOMbILLIEHHbIX
9HEPrOoHAaCbILEHHbIX MaTepuanoB M ero annapatypHoOro oopMIeHUs, a Takxe
MOArOTOBKa CTYZEHTA K ero peanusaunm B yC0BUAX peasibHOro npon3BoACTBa.

2. MecTOo paucumnauHel (Mogyns) B CTPYKTYype 06pa3oBaTe/IbHON
nporpammb

OucunnavHa «OCHOBbI TEXHONOMMM  3HEPrOHACLIWEHHbIX MaTepuanos»
OTHOCUTCA K BapuaTmBHOM uYactT O ©  ¢opMupyeT Yy CTYLEHTOB MO
cneuymansHoctn  18.05.01 «XuMMYeckasas TeEXHONMOrMA  3HEProHacbIWeHHbIX
maTepuanos n u3gennid» Habop 3HaHWA WM KOMMNETEHLMIA, HeobXOoAuMbIX Ans
BbIMOJ/IHEH S MPOV3BOLCTBEHHO-TEXHO/IOTMYECKOWA MpoeccrMoHanbHOM
[eATeNbHOCTU.

[nd  ycnewHoro OCBOEHMA  AUCUMMAUHBI  «OCHOBbI  TEXHOMOTUK
9HEepProHacbIWeHHbIX MaTepuanoB» CTYAEHT MO0 HanpasfeHU0 MNOArOTOBKU
18.05.01 «Xumnyeckas TEXHONOINSA IHEPrOHACHILWEHHbIX MaTepuasioB U U3LeNNin»
[0/IKEH OCBOMTL MaTepuan npefLlecTBYOLWNX UCLUUMINH:

a) Pusmka.

6) Bbicluaa maTtemaTtumka.

B) DKonorus.

r) O6was n HeopraHMYyeckas XuMmus.

n) OpraHnyeckas XMMus.

e) AHaNMTUYecKas XumMus n (U3NKo-XMMUYECKe MeTOAbl aHan3a.

X) Pursmyeckas Xumums.

3) AucnepcHble CUCTEMbI U NMOBEPXHOCTHBIE AB/IEHUS.

1) MexaHuka.

K) [leTanv mMalluuH.

n) XUMUSA U TEXHONIOTMNSA UCXOAHbIX BELLECTB.

M) XUMUA 1 PUu3mka nonvmMmepos.

H) Mpouecchbl 1 annapaTbl XMMUYECKNX TEXHOIOMNA,

0) Teopus 1 CBONCTBA 3HEPrOHACHILLEHHbIX MaTepuasioB.

M) XUMUS 3HEPrOHACHILLEHHBIX COeAVHEHUN.

p) BeefeHve B CneunanbHOCTb.

AvcumnavHa  «OCHOBbI  TEXHOJ/IOTUM  3HEPrOHACBILLEHHbIX MaTepuanos»
ABNSAETCA NpeflecTBYOWENn 1 Heobxoauma AN YCMELWHOro  YCBOEHUS
nocnesyroLwmnx AUCUNMNIINH:

a) JkcnepTn3a 6€30MacHOCTV NPW NOMYYEeHUU, XPAHEHUM U 3KChayaTauuu
9HeproHacbIWEeHHbIX MaTepUasios 1 N3Lennin.



6) OCHOBbI TEXHUYECKOI0 PerynnmpoBaHns. Y npasneHne KayeCcTBOM.

B) MepepaboTKa 3HEProHacbILLEHHbIX MaTePUanoB B U3feNns

r) OCHOBbI TEXHONOTMYECKON 6e30NacHOCT!.

A) TexHonorns BbICOKOMOJIEKY/ISIPHOW OCHOBbI MOPOXOB U TBEPAbIX
pakeTHbIX TOMNB.

e) TexHO/0rns NopoXos..

X) TexXHOM0rns cMeceBbIX TBEPAbIX PaKeTHbIX TOMN/MB.

3) lpoekTuposaHue 1 ob6opyaoBaHWe MPOM3BOACTB MOPOXOB M TBEPAbIX
paKeTHbIX TOM/NB.

3HaHWA, MOMYyYeHHble NPU U3YYEHUU AUCUMMAUHBLI «OCHOBbI TEXHOMOrUn
3HEepProHacbIWEHHbIX MaTEPUanoB» MOFYT ObITb MCMNO/b30BaHbl MPU NPOXOXAEHUN
NPakTUK (NPOW3BOACTBEHHON W NPeAAUNIOMHON) W BbINOAHEHUN BbIMYCKHbIX
KBaNM(hMKaLMNOHHbIX paboT.

3. KomneTeHuun obydatoulerocs, qopmupyemMble B pesynbTaTe
OCBOEHWA ANCLUNINHDI

OlK-1 cnocobHOCTb MCMNO/b30BaTb MaTeEMAaTMUYECKMNe, eCTeCTBEHHOHAYYHbIe
W VHXEHEPHble 3HaHWS [ON18 peleHns 3afavy CBOeW MpodeccroHanbHoWA
[eATeNbHOCTH;

MK-1 cnocoBHOCTbIO  OCYLWIECTBNATb  TEXHONMOrMYECKUIA  npouecc B
COOTBETCTBMM C perfameHTOM W WCMNONb30BaTb TEXHWYECKMe CcpeacTsa Ass
KOHTPO/SA ero OCHOBHbIX NapameTpoB, CBOMCTB Cbipbsi U FOTOBOM MPOAYKLNN.

B pe3ynbTaTe 0CBOEHUSA AUCLMMNIVHBI 00y4aOLMIACA AONMKEH:

1 3HaTb: a) TeopeTUYeCKMe OCHOBbl TEXHO/IOMMYECKUX MPOLLeCcCcoB
MONYYEHUS  OCHOBHbIX  MPOMbILW/IEHHbIX  MHAMBUAYA/IbHBIX U CMECeBbIX
9HEepProHachbILLEHHbIX MaTepuasos,

0) BaXXKHenLLme XapaKTePUCTUKN OCHOBHbIX MPOMbILLEHHbIX
NHOMBMAYASIbHBbIX WM CMECeBbIX 3JHEProHacbIWEeHHbIX MaTepuanoB, a TakKxe
MCXOAHLIX N TMPOMEXYTOUYHbIX MPOAYKTOB WX MPOU3BOACTB B COOTBETCTBUU C
TpeboBaHUAMW CTaHLapPTOB,

B) OCHOBHble peainsyemble B  OTEYECTBEHHOMW  MPOMbILLIEHHOCTM
NPUHUMNNANbHbIE  TEXHO/IOTMYECKMe  CXEeMbI NMPOU3BO/ACTB OCHOBHbIX
NHANBUAYASIbHBIX Y CMECeBbIX 3HepProHacbILLEeHHbIX MaTeprasnos,

) BaKHElhLMNe OCOOEHHOCTM TEXHOMOrMYEeCKMX MPOLECCOB MPON3BOACTB
9HEepProHachblLEHHbIX mMaTepuanoB Ha npeanpuATUaX XNUMUNYECKOW
NPOMbILUNIEHHOCTX, CBfA3aHHbIE CO  B3pPbIBYATbIMKM  CBOWCTBAMU  MCXOAHBIX,
MPOMEXYTOUHbIX W KOHEYHbIX MNPOAYKTOB C Y4YeTOM BCex TpeboBaHWA,
npeabABAsSemMbIX K TeXHONOrMYeCKOMY Mpoueccy Mpou3BoAcTBa (HaAeXHOCTb,
6e30MacHOCTb, aBTOMaTU3auUMs  TEXHO/IOFMYEeCKOro rpouecca, yTuUAn3auus
MPOMbILL/IEHHbIX CTOKOB W ra3oBbIX BbIOPOCOB, 3KOMOIMMYHOCTL MpoLiecca),

[) NPUHUMNUANIBHY0  KOHCTPYKUMIO U NPUHUMN  paboTbl  OCHOBHbIX
annaparos TEXHONOTMYECKUX npoLeccoB NPOVN3BOACTB OCHOBHbIX
MPOMbILLNEHHbIX UHANBUAYANbHBIX U CMECEBbLIX 3HEPrOHACHILLLEHHbIX MaTepnasos.

2 YMeTb: a) 060CHOBaTb W pauMOHa/IbHO BblGMpPaTb TEXHOMOIMYECKUN
MPOLECC  MOMIYYEHUS  OCHOBHbIX  MPOMbILWIEHHbIX  3HEProHaCbIWEHHbIX
mMaTepuasnioB, ero napameTpbl W HeobxoguMmoe 060pyaoBaHME C  YYETOM



TpeboBaHWIA 6€30MacHOCTN, KayecTBa, Ha[eXHOCTW, CTOMMOCTW, 3KONOrM4ecKow
YUCTOTHI,

0) BbISIBNATb W aHaNM3MpoBaTb MNPUYMHbI BO3HUKHOBEHUS BO3MOXHbIX
aBapuiiHbIX CUTYyauWidi B NPOM3BOACTBAX 3HEPrOHACHILEHHbIX MaTepuanoB U
npeanaraTb MEPONPUATUSA MO UX NPEAYNPEXAEHNIO.

3 Bnagetb: a) HaBblKaMW BbIMO/HEHUSI OMAaCHbIX OMepauuin, CBA3aHHbLIX C
MOArOTOBKOM WCXOAHbIX KOMMOHEHTOB M MOMyYEHNEM 3HEPrOHACbILEHHbIX
MaTepuanos, BbIMOMHEHNEM HEOOXOAUMbIX aHa/IM30B U ONpeaeneHnst X CBOWCTB
B YC/I0BUSAX naboparopuu,

0) CNOCOOGHOCTbK OCYLLECTBAATL TEXHONOTMMYECKUIA MPOLECC MNONYyYeHUS
OCHOBHbIX MPOMbILLUIEHHbIX 3HEPrOHACbLILEHHbIX MaTepuanoB B COOTBETCTBUU C
pernameHToM W WCMOMb30BaTb TEXHUYECKME CPeAcTBa AN KOHTPONS €ero
OCHOBHbIX MapamMeTpoB, CBOMCTB CbIpbsi U FOTOBOW NPOAYKL M.



Ne
n
n

Nen/n

4.

CTpykTypa M coaep>KaHue AucUMnIMHbl «OCHOBbI TEXHOM0rMn
3HEeProHachbILLeHHbIX MaTepnanoB»

O6waa TpyA0eMKOCTb AUCUUNINHBI COCTaBNSET 4 3ayeTHble eAnHNUbI, 144 yaca.

Pasgen
AVCUMNAVH
bl

Pasgen 1 OcHOBbI
TEXHONOr N
VNHANBUAYA/IbHBIX
3HEProHachbILLEeHH
bIX MaTepuanos

Pasgen 2 OcHoBbl
TeXHoorum
CMECEBbIX
3HEProHaCbILLEHH
bIX MaTepuanos

CemecTp

CemuHap
(MpakTnyeckmne
3aHATUA,
nabopaTopHble
NPakTUKyMbl)

Buabl yuebHoiA

paboTbl
(B yacax)

20

16

dopma atTecTauun

Na6opat
OpHble
paboThbl

OueHOUHbIe
cpeacTBa ans
npoBefeHns

CPC NPOMEXYTOUYHON

arrTecrtauunm no

pasgenam

36 KoHTponbHas
paboTa,
KONINOKBUYMbI no
nabopaTopHbIM
paboTaM, KOHCMEKTbI
no temam CPC

36 Konnoksuymbl  no
nabopatopHbIM
paboTaM, KOHCMEKThI
no temam CPC

3ayeT C OLEHKO

5. Copep>kaHue NeKUMOHHbIX 3aHATWUIA Mo TemaM C  YKasaHWUem

(hopMUpPYyeEMbIX KOMNETEHLNIA
Pa3gen gucumnavHbl

Paspen

1 OcHoBbl
TEXHONOrnn
NHANBUAYANbHbIX
3HEpProHacbILLeHHbIX
maTepuanos

Tema neKuMoHHOro

3aHATUA

Tema 1. BefeHve B

AVUCLMNINHY.

Knaccugukayms
3HeproHacbILWeHHbIX
matepuanos. Obuias
XapaKTepucTuKa
TEXHO/IOMNYECKMX

npoL,eccos
NPOW3BOACTB

SHEProHacCbILWEHHbIX

MaTepu1anos.

KpaTkoe
cofepxxaHue
Llenn n
3afaun
Kypca. CBs3b
C  Apyrumu
ancumnianHa
MU.
CoBpeMeHHO
€ COCTOAHUE
"
nepcneKTuBbl
pasBuTuA
TeXHoNoruu
3HeproHacsol
LLLEHHbIX
marTepuanos.

MpuHUKUNbI
Knaccupumkay,
nm
3HeproHacol
LLLEHHbIX

dopmMupyemble
KOoMMeTeHUumn

OrK-1

MK-1



maTtepmanos.
O6uasn
XapakTepucT
nKa n
XapaKTepHble
0COBGEHHOCTU
TEXHOMOrnye
CKMX
npoLeccoB
NMpPoV3BOACTB
NHANBUAYaNb
HbIX n
CMECEeBbIX
3HeproHachl
LLEHHbIX
maTtepmanos.



Tema 2.
TEXHONOr N

OCHOBbI
C_

HUTPOCOEANHEHWIA.

OCHOBHbIe
npeacTaBmTe
m C-
HUTPOCOEMH
eHNNA,
nvetoLme
npuMeHeHne
KakK
3HeproHachl
LLEHHblEe
martepuansbl:
MOHO-, Au- U
TPUHUTPOTON
YOnbl.
3aKOHOMEpPHO
cTn
HUTPOBaHUA
apomaTunyeck
nx
COEAVHEHUIA.
OCHOBHbIe
0COBGEHHOCTU
B3aMMOfencT
BUSI
apomaTunyeck
nx
COeANHEHNI
c
KUCNOTHbIMMU
CMECsIMMN.
dunsmnyeckme,
XUMUYECKMe
n
B3pblBYaTHIE
CBOWCTBa
TPUHUTPOTON
yona.
MpombiLneH
Has
TEeXHON0rns
nonyyeHns
TPUHUTPOTON
yona
HUTPOBaHUEM
Tonyona
cMecamn
a30THO n
CEpHOli
KMCNOT:
paccMOTpeHU
€ OCHOBHbIX
n

OrkK-1
MK-1



Tema 3. OCHOBSbI
TEXHONOTUU O-
HUTPOCOEANHEHWA.

Bcriomorarer
bHbIX CTaaui
Texnpovecca,
PEXMNMbI,
annapaTypHO
e
oopmsieHme,
KOHTPO/b
TexHonoruye
CKOro
npouecca,
onacHble 1
BpesHble
(haKTOopbI,
MPUYUHBI
aBapwii n
Mepbl
6e3onacHocT
7

OCHOBHbIe
npeacrasuTe
m O-
HUTPOCOEAMH
eHNNA,
nveroume
npuMeHeHue
KaK
3HeproHacsol



LLEeHHble
marepuarbil:
TpUHUTpPAT
rniuepuHa
(HrL) n
apyrne
Xnakve
HUTPO3UPBbI,
NeHTaspuTpu
TTeTpaHuTpar
(T3H),
HUTPATbI
LIeN1t0/103bl
(HL).
3aKOHOMEpPHO
CTH
HUTPOBaHUA
CMMPTOB.
dusnyeckue,
XUMUYECKME
7
B3pblBYaThle
cBoicTBa
XNLKNX
HUTPO3PUPOB

MpombILneH
Has
TeXHO/0rus
nonyyeHus
HUTPO3PUPOB
HUTPOBaHMEM
COOTBETCTBY
OLLMX
CnupTOB
CMecAMM
a30THON n
CEpHOli
Kucnot B
manorabaput
HOM
obopypoBaHu
7
paccMoTpeHU
e OCHOBHbIX
7
BCMOMOraTer
bHbIX CTaAuK
Texnpovecca,
PEXMUMbI,
annapaTypHO
e



oopmsieHme,
KOHTPO/b
TeXHoMormnye
CcKoro
npovecca,
onacHole K
BpeAHble
(hakTopbl,
MPUYMHbI
aBapum n
Mepbl
6e3onacHocT
7

Buabl
HUTpPAaTOB
LleNJIH0N03bl.
dun3nyeckue,
XUMUYECKME
7
B3pblBYaThle
cBOiCTBa
HUTPAaTOB
LIeNJIH0N03bl.
MpombILneH
Has
nepuoaunyeck
a
TEXHO/0rus
nosly4yeHuns
HL|
HUTPOBaHUEM
LLeno103bl
CMecAMM
a30THOW n
CEpHOli
KucnoT n
BOAbI:
paccMOTpeHU
€ OCHOBHbIX
7
BCMOMOraTer
bHbIX CTaAuK
Texnpouecca,
PEXUMBbl,
annapaTypHo
e
oopmsieHme,
KOHTPO/b
TeXHOMornye
CKOro
npovecca,
onacHole K



Pasgen 2 OcHOBbI
TEXHOMOrnK
CMeCeBbIX
3HEProHacbILWeHHbIX
matepuasnos

4

Tema 4
TEXHON0rnn
6e34bIMHbIX
MOPOXOB.

OCHOB®I

BpeAHble
(hakTopbl,
MPUYMHbI
aBapum n
Mepbl
6e3onacHoCT
"

OcHoBbI
Knaccugukay,
nm
6e34bIMHbIX
MOPOXOB.
O6nactu
NMPUMEHEHUS.
OCHOBHbIe
nokasartenu
KayecTBa.
TpeboBaHUA
K UCXOAHbIM
KOMMOHEHTa
M.

OcHoBbI
NPOMbILLEH
HoW
TEXHOM0rnn
nonyyeHns
NMUPOKCUINH
OBbIX,
cepryecknx
"
6aNNMCTUTHBI
X TMOPOXOB:
paccMOTpeHU
€ OCHOBHbIX
cTaguii
Texnpouecca,
npUHUMNuan
bHble CXEMb!
OCHOBHbIX
annapaTtos
KOHTPO/1b
TeXHonornye
CKOro
npouecca,
onacHble 1
BpeAHble
(haKTOopbI,
MPUYMHbI
aBapuii n
Mepbl
6e3onacHoCT
"

OrkK-1
MK-1



Tema 5  OcHoBbI
TEXHON0rnn
CMECEBbIX PaKEeTHbIX
TBEpAbIX TOMAMB
(CPTT).

Tema 6. OCHOBbI
TEXHON0r K
NMUPOTEXHUYECKUX
COCTaBOB.

OcCHOBbI
Knaccugukaw,
um CPTT.
HasHaueHne
KOMMOHEHTOB
O6nacTtu
NPUMEHEHMNS.
OcHOBHble
nokasartenu
KayecTBa.
OCHOBbI
NPOMbILL/EH
HO
TEXHONOrnn
nonyyeHns
CPTT:
paccMOTpeHU
€ OCHOBHbIX
cTaguii
Texnpotecca,
npuHumMnuan
bHbIE CXEMbl
OCHOBHBbIX
annapaToB
KOHTPO/1b
KayecTBa
n3genwi,
onacHble U
BpefHble
(hakTopbl,
NPUYNHBI
aBapwii n
Mepbl
6e3onacHoCT
n
OCHOBbI
KOMMOHOBKMN
NMPoTEXHMYe
CKUX
COCTaBOB.
O6nactn
NPUMEHEHNS.
OCHOBHbIe
rnokasatenu
KayecTBa.
HasHaueHne
n
TpeboBaHMA K
NCXOAHbIM
KOMMOHEHTA
M.
OCHOBbI

OrkK-1
MK-1

OrkK-1
MK-1



Tema 7
TEXHON0rnu
3HeproeMKmx
KOMMOo3mumin
npoAyKunu
rpaXKgaHcKoro
Ha3HayeHus

OCHOB®bI

ns

NPOMbILLEH
Ho
TEXHONOrnn
NnonyyeHus
NMpPoTEXHMYE
CKUNX
COCTaBOB:
paccMOTpeHU
€ OCHOBHbIX
cTaguii
Texnpotecca,
npuHumMnuan
bHbIE CXEMbl
OCHOBHBbIX
annapaToB
KOHTPO/1b
TEeXHOoMornye
CKOro
npotecca,
onacHble U
BpefHble
(hakTopbl,
NPUYNHBI
aBapuii n
Mepbl
6e3onacHoCT
n
TexHonornu
3HeproHacsol
LLLEHHbIX
martepuasnos
B
NPUNOXKEHNM
K
KOHBEPCWOHH
bIM
nporpammManm.
lMnasmeHHble
TonnuBa Ans
MI -
reHepaTopoB.
KomnoHoBKa
peuentyp  w“
Ha3HaueHue
KOMTMOHEHTOB.

OcHoBbI
MPOMbILL/EH
HOWA
TeXHOMornu
nosly4yeHuns
NNa3MeHHbIX
TON/KB.
A3p030/1b06p

OrkK-1
MK-1



asyolye
rnoXapoTyLua

e
COCTaBbl.
KoMMnoHoBKa

peuenTyp ¥
Ha3HayeHune
KOMIMOHEHTOB.

OcHoBbl
MPOMbILLEH
HOW
TeXHoMornu
nosy4yeHuns
a’3p0o30/1bo6p
asyoLmnx
COCTaBOB.

6. Copep>kaHue CEMUHAPCKMUX, NpaKTUYECKNX 3aHATUN
(nabopaTOpHOro NpPakTUKyma)

Y4ebHbIM NIaHOM MOArOTOBKMU CMeumnanncToB no creunanbHoct 18.05.01
«XMUMNYECKass TEXHOMOMNS 3HEProHacblleHHbIX MaTepuanoB W W3AeNnin» no
AVCUUNAMHE He NPefyCMOTPEHbI NPaKTUYeCcKne 3aHATUA.

7. Cogep>KkaHuve nabopaTopHbIX 3aHAT U

Lienb npoBefeHns nabopaToOpHbIX 3aHATUIA - Hay4UTb CTY[eHTa NPUMEHATb
Mpn BbINO/THEHNN na6opaTopr|x pa60T TeopeTnvyeckmne 3HaHuA, MNMosilyd4eHHbIE Ha
nekynsax, B xXopge CaMOCTOSITe/IbHOM I'IpOpaGOTKVI NNTepPaTtypbl NpuU BbINONHEHUN
CPC; BblpaboTKa onpefeneHHbIX YMEHWA 1 HaBbIKOB MO MOArOTOBKE MCXOAHbIX
KOMMOHEHTOB, MNOAYYEHUNIO MPOMEXYTOYHbLIX TIPOAYKTOB W HENOCPEACTBEHHO
JHEProHacCbIWEHHbIX MaTepunasioB, OMNPefeseEHN0 nx CBOWCTB B na6opaTopr|x
YCNOBUAX, a TakXe BblpaboTKa YMeHUA M NPUEMOB 06pabOTKM MONyYaeMblX
IKCMEepUMEHTa/IbHbIX AaHHbIX.

Ne Pa3gen Yacel HanmeHoBaHue dopmMmupyemble
n/n AVCUMNJINHBI nabopaTopHoI paboThbl KOMMeTeHUunn
1 Pasgen 1 OcHOBbI 8 N/p Nel MpurotosneHue n OlK-1
3 TexHonoruu (4 - uuT) aHanms pabounx [K-1
NHAUBUAYANbHbIX KUCNOTHbIX CMeceil Ans
3HeproHachbILWeHHbI nosyyYeHuns HUTPAaTOB
X MaTepuanos uenntonosbl (HL).
2 4 N/p Ne2 OnpegeneHue OrK-1
Macchbl wwenoyn B HLL. MK-1
3 4 N/p Ne3 MonyyeHwne 2,4- OrK-1

@ - whT) ANHUTPOANDEHNNAMUHA. MK-1

4 4 N/p Ne4 MonyyeHue OrK-1
2 - whT) TeTpaHUTpoaudgeHmnammH  TMK-1



5 Paspen 2 OcHoOBbI
TEXHOM0rnn
CMeCeBbIX
9HeproHachbILWeHHbI

6 X MaTepuanos

Kagegp  XTOCA,

a

8 nip No5 Cywka OIK-1
(4 - wnT) KOMMOHEHTOB MK-1
9HEProHachILWEeHHbIX
MaTepuasnos.
8 N/p Ne6 MonyyeHue OrkK-1
TPOTW/IOBLIX OT/IMBOK U MNK-1

(3 - uHT)

XTBMC,

onpeAeneHune nx
MaKpOCTPYKTYpbl.

JTabopaTopHble paboTbl NPOBOAATCS B NMOMELLEHMAX YUEOHbIX nabopaTopuii

TTXB,

TUTMnKM C  MCNOJIb30BaHUEM

06L1enabopaTopHOro v cneunanbHOro 060pyaoBaHmMs, yKasaHHOro B .12 pabouei
nporpaMmbl.

Ne

8. CaMocTOsITeNbHasA paboTa CTyaeHTa

Tembl,

n/m  BbIHOCUMBIE Ha

CaMOCTOATENbHY
0 paboty
TeTpaHuTpat
neHTaspuTpuTa
(T3H) KaK
MOLLHOe
6pun3aHTHOe
B3pblBYaTOE
BeLLLEeCTBO.
OCHOBHbIE
(hm3nko-
XUMUYECKME 7
B3pblBYaThle
XapaKTepuUCTUKM.
Ob6nactu
NPUMEHEHNS.
XnUMnU3m
npoLLeccos
CUHTe3a.
MpuHUMnuansHas
TEXHO0rnyecKas
cxema
npon3BoACTBa
T3Ha. OcHoBHble
craguu,
onacHocTu n
BpeLHOCTYU
npovecca,
NPUYMHBbI  aBapui
7 Mepbl
6e3onacHocTw.
N-
HUTPOCOELAMHEHM
4, Kak

Yachl

®dopma CPC

dopmMMpyemMble KOMMETEHL N

MpopaboTka ocCHOBHON 1 OlMK-1

AOMONHUTENBbHON
nUTEpaTypsbl
ANCUMNNNHE,

no

3NEKTPOHHbIX MCTOYHWKOB
MH(OpMaLMK; BbIMOSHEHNE

KOHCNEKTa,

noaroToeka K

KOHTPO/LHOW paboTe.

MpopaboTka ocCHOBHON K OlMK-1

[AONONHUTENbHOM
nunTepaTypsl
ANCUMNINHE,

MK-1
no

3NEKTPOHHbIX MCTOYHMKOB
MH(OpMaLMK; BbIMOSHEHNE

KOHCNEKTa,

noaroToeka K

KOHTPO/IbHOW paboTe.

MpopaboTka ocHOBHON 1 OMK-1

AOMNOSTHNTENbHON
nnTepaTypsl

no



3HEeproHacbILWeHH
ble  marepuasbl.
OCHOBHble
npeLcTaBUTENN.
O6nactn
NPYMEHEHNA.
XUMn3m
npoLeccos
cuMHTe3a. du3MKo-
XMMUYECKME n
B3pblBYaTble
CBOWCTBA.
MpuHUMnuansHas
TEeXHO/I0rnyeckas
cxema
npounssoactea N-
HUTPOCOEANHEHN
. OCHOBHble
cTagmu,
0nacHoCTH "
Bpe4HOCTU
npouecca,
NPUYMHBI  aBapui
n Mepbl
6e30MacHOCTMW.
TexHonorung
npou3BOACTBA
AbIMHOIO Mopoxa.
AnnapartypHoe
othopmsieHMe.
KoHTponb
KayecTBa.

MpoMmbILLEeHHbIE
B3pblBYaTHIE
BelLlecTBa.
Cuctemsl
KnaccumKkayum.
OCHOBHbIe
CBOWCTBA.
O6nacTtu
NPUMEHEHNS.
AMMMNaYHo-
Ce/INTPEHHbIEe
CMecCeBble
B3pblBYaTHIE
BelllecTBa.
Ha3HaueHune
KOMMOHEHTOB.
OCHOBHbIe
B3pblBYaTHIE
XapaKTepUCTUKMN.

AUCLUNNNHE,
3NEKTPOHHbIX WMCTOYHMKOB
NHhOPMaLMK; BbINOHEHNE
KOHCMEKTa; MOAroToBKa K
KOHTPO/IbHOM paboTe.

MpopaboTka ocHOBHON 1 OMK-1
AOMONHUTENbHON MK-1
nnTEpaTypsbl no
ANCUMNNNHE,

3NEKTPOHHbIX WMCTOYHMKOB
NH(OPMaLMK; BbINOHEHNE
KOHCMEKTa; MOAroToBKa K
KOHTPO/IbHOI paboTe.

MpopaboTka ocHoBHON W MK-1
AOMNONHUTEIbHOM

nunTepaTypsl no
AUCLMNINHE,

3N1EKTPOHHbIX MCTOYHUKOB
MH(opMaLMK; BbINOHEHNE
KOHCMeKTa; MOAroToBKa K
KOHTPO/LHOM paboTe.
MpopaboTka ocHOBHON 1 OlMK-1
AOMNOSTHNTENbHON

nunTepaTypsl no
AUCLMNINHE,

3NIEKTPOHHbIX WUCTOYHMKOB
MH(opMaLMK; BbINOHEHNE
KOHCMEeKTa; MOArOTOBKa K
KOHTPO/IbHOM paboTe.

MpopaboTka ocHoBHON K OlMK-1
AOMNOSTHNTENbHON

nuTepatypsbl no
AVNCUMNANHE,

3NIEKTPOHHbIX WUCTOYHMKOB
MH(opMaLMKn; NOArOTOBKa

K KOHTPO/IbHO paboTe.



10

12

ObnacTu
NMPUMEHEHNS.
MpuHUMnuansHas
TEXHO/I0rMyecKas
cxema
Npou3BOACTBA
amMMuayHo-
Ce/IMTPEHHBbIX
B3pbIBYATbIX
BELLeCTB.
O6opypfoBaHue
OCHOBHbIX CTafuii
Texnpotecca.
KoHTponb
KayecTsa.
CpaBHUTENbHBbIN
aHanu3
CYLLLeCTBYHOLLNX
TEXHO/OMNYECKMX
npoLLeccos
nosy4eHuns
TpUHUTpaTa
rnvuepuHa.
OcHoBHOe
obopyaoBaHue
Npou3BOACTB
HUTpPaTOoB
LIeN/TH0N03bI.
KoHCTpyKUuS,
TeXHUYeckue
XapaKTepuCcTUKM,
NpUHLMN paboTbl.
MpaBuna
6e3onacHol
paboThl,
cneumanbHble
KOHCTPYKTUBHbIE
TpeboBaHMA.
MexaHn3m
HUTPOBaHUA
apomaTmyecKmnx
COeAMHEHWIA.
OpueHTaLMOoHHbIE
3h(eKTbI npu
HUTPOBaHUW.
PeakunoHHas
Croco6HOCTb
apomaTmyecKmnx
COefIMHeHN  npwu
HUTPOBaHUW.
O6opypgoBaHue
NOAroTOBUTESIbHbI

MpopaboTka oOCHOBHON 1 OMK-1
AOMOMHUTENbHON MK-1
nnTEpaTypbl no
ANCUMNNNHE,

3NEKTPOHHbIX WMCTOYHMKOB
NH(OPMaLMK; BbINOHEHNE
KOHCMEKTa; MOAroToBKa K
KOHTPO/IbHOM paboTe.

MpopaboTka nekymoHHoro ONMK-1
matepuana, OCHOBHOW uT1K-1
AOMONHUTENIbHOM

nuTepaTypsl no
ANCLUMNINHE,

3NEKTPOHHbIX WMCTOYHWUKOB
nHopMaumn; MNoaroToBka

K KOHTPO/IbHOI paboTe

MpopaboTka nekuwii, OMNK-1
OCHOBHOIA nNK-1
AOMNONHUTENbHOM

NNTEpPaTypsbl no
AUCUMNNHE,

3NEKTPOHHbIX WMCTOYHMKOB
MH(opMaLMK; NOAroTOBKa
K KOHTPO/bHON  paboTe;
noAroToBKa K
nabopaTopHoii pabote MU
BbIMO/IHEHNE  OT4YeTa Mo
nabopaTopHoii paborTe.

MpopaboTka nekuwii, OMNK-1
OCHOBHOVA 7
AOMNOSTHNTENbHON

nuTepaTypsl no
AVCUMNNHE,

3NIEKTPOHHbIX MCTOYHMKOB
MH(opMauUmMK; NoAroToBKa

K KOHTPO/bHON  paboTe;
NOAroTOBKA K
nabopaTopHoii pabote MU
BbIMO/IHEHWE  OT4YeTa Mo
nabopaTopHoi1 paboTe.
MpopaboTka ocCHOBHON K MK-1
AOMNOSTHNTENbHON



X MnpoL,eccos nnuTepaTypbl no

NpPOV3BOACTB AUCLMNNNHE,
9HEProHachbILLeHH 3N1EKTPOHHbIX WMCTOYHWUKOB
bIX  MaTepuasnos. NHopMaLMK; MOAroToBKa
AnnapaTypHoe K nabopaTopHoi paboTe wu
othopmsieHve BbIMO/SIHEHME  OTYeTa MO
npoLieccoB nabopaTopHoii paboTe.
CYLLIKM.

13 O6opypnoBaHue 6 MpopaboTka nekumoHHoro MK-1
ons maTepvana, OCHOBHOW MU
NPUroTOBEHUS [OMOSTHUTENIbHO
MOPOXOBbIX 7 NnTEpaTypsbl no
TOM/IMBHbIX Macc. aucumnivHe,

Bbi6op 3N1EKTPOHHbIX WUCTOYHWUKOB
CMecuTenen B NHopMaLMn; MoAroToBKa
3aBMCUMOCTN  OT K KOHTPO/IbHO paboTe.
(hn3mKo-

XUMUYECKMX

CBOWCTB

martepuasnos.

14 Jlntbesble 6 MpopaboTka ocHoBHOM 1 MK-1
Crnocoo6sl [OMOJTHUTE/IbHON
nepepaboTkm nuntepaTypsl no
3HeproHachbIWeHH AUCLMNINHE,
bIX MaTepuasos: 3NIEKTPOHHbIX WUCTOYHMKOB
Knaccugukaums NHopMaLMn; MoAroToBKa
METOAO0B  /IUTbA, K nabopatopHoii paboTe u
OCHOBHble CTaAuu BbINO/SIHEHME  OTYeTa MO
" onepauu. nabopaTtopHoii paboTe.
dakTopbl,

BAMSAOLLME Ha
CTPYKTYpYy
OT/IMBOK.

9. icnonb3oBaHWe PeMTUHIOBOM CUCTEMbI OLEHKN 3HAHWIA.

Mpu OueHKe pe3ynbTaToB AeATe/IbHOCTU CTYAEHTOB B paMKax AUCLMMNIVHbI
«OCHOBbI TEXHO/IOMMWN 3HEPrOHACHILLEHHLIX MaTepuanoB» MCMNONb3YeTCA PeMTUHIOBas
cucTemMa Ha OCHOBaHMM «[IM0ONOXEHUSt 0 GanNbHO-PEATUHIOBOW CUCTEME OLEHKM
3HaHWI CTYAEHTOB 1 06ecneveHns KayecTsa y4ebHOro npowecca.

PeliTUHroBas oueHKa (OpPMUPYeTCA Ha OCHOBaHWM  Tekylero wu
MPOMEXYTOYHOI0 KOHTPONsA. MakcmMmanbHOe U MUHMMa/IbHOE KONNYecTBO 6annos
MO pa3fIMYHbIM BMAaM Y4ebHO paboTbl OMMCAHO B MOMIOXKEHUWN O PEWTUHIOBOM
cucTeMe.

Mpn  W3yYyeHUU  JUCUMMAWHBLI  MPefyCMaTpMBaeTCA  BbIMOMHEHME
KOHTPO/IbHON paboThbl, WeCT NabopaToOpHbIX paboT, CEMN KOHCMEKTOB MO TemaM,
He BOLUEALIMM B NIEKUMOHHbIA MaTepuan, UTOFOBO KOHTPO/IbHOM paboTbl. 3a aTu
KOHTPO/IbHbIE TOUYKU CTYAEHT MOXET NOAYYUTb MUHMMATIbHOE U MaKCMMasibHOe
KO/In4ecTBO 6annoB (CMm. Tabnmuy).



OueHoYHbIe cpeacTBa Kon-Bo Min, 6annos Max, 6annos

Konnoksmymsl no 6 32 52
nabopaTopHbIM
paboTam
KoHTposnbHas paboTa 1 8 15
KOHCNeKTbl No Temam 7 10 15
CPC
NTorosasa KOHTpO/bLHaA 1 10 18
paboTa
NToro: 60 100
10. OueHOYHble cpeAcTBa 419 TeKyLero KOHTPOAS YCNeBaeMOoCTM,

I'IpOME)KyTO‘-IHOI7I arTTecTaunn no nroram 0CBOEHNA ANCUUMINHBI

OLEHOYHbIE CPeACTBa ANS NPOBeAeHNs TEKYLLEro KOHTPO/S YCNeBaeMoCTH,
MPOMEXYTOUHON aTTecTauuMn O0O6YyYalolMXCs U MTOroBoit (rocyaapcTBEHHON
NTOroBOI) aTTecTauuMn pa3pabaThbiBAlOTCS COMMlACHO MOMOXEHWUIO 0 doHaax
OLIEHOYHbIX CPeACTB, pPacCMaTpMBAlOTC KaK COCTaBHas 4acTb paboueld
NporpaMmbl U 0HOPMASKOTCS OTAENbHLIM AOKYMEHTOM.



10. 'H(hopmaLMOHHO-Me T OANYECKOe 0becreveHne ANCLUMINHDI
10.1 OcHoBHaa nnTepaTypa

|_|pl/| M3yvyeHnn Ancunn/inHbl «OCHOBbI TexHonornn JHEProHacbIWEHHbIX MaTepua-

NIOB» B KAYECTBE OCHOBHbIX MCTOYHUKOB MHOPMALMM PEKOMEHAYETCS UCMO/Mb30BaTh Clie-

[yIOLLYIO NUTEpaTYpY.

OCHOBHble UCTOYHUKMN UH(OPMALUK Kon-B0O 3K3.
1 CutkuH, A. V. TexHonorna n obopyaosaHue npo- 71 3k3. B YHUL, KHUTY
M3BOACTB OPM3aHTHBIX B3PbIBYATHIX BELLECTB : YYebHOEe Mo- SNeKTPOHHbIA pecypc
cobve /| KHATY ; A.N. CUTKuH KasaHb : KHATY, 2011 <URL:httD://ft.kstu.ru/ft/Citkin ex
147 c. plosure substances technology.pdf
>
2. lWapHuH, . M. Xumuns aHeproeMkux coeguHeHmnin: 160 ak3. 8 YHUL KHUTY
yueb6.nocobve ans CTyd. By3oB, 00yd. No Hanp. "XuM. Tex-
HOMOrMS 3HEProHachbILLEeH, MaTepuanos u usgenmin'. K.l
HuTponponsBoaHble apoMaTUYECKUX U ain(haTUYECKUX Y-
nesogopopos / I'.IN. LWapHuH, N.®. dansaxos ; KasaH, roc.
TeXHO/. yH-T — KasaHb, 2009 — 352 c.
3. LWapHuH, . T1. XrMus 3HeproemMkmx coeguHeHunii: 160 ak3. B YHUL, KHUTY
yuyeb.nocobvie gna cTyad. By30B, 00yd. Mo Hanp. "XuM. Tex- DNeKTPOHHbI pecypc
HOMOrNA 3HEProHacbllLeH, matepuanoB u m3gennin”. KH.2: <URL:httD://ft.kstu.ru/ft/Sharnin-
N-, O-HUTpocoeanHeHUs, (ypoKcaHbl, (ypasaHbl, asvgbl, khimiya.pdf>
AnasocoeanHeHna — KasaHb, 2011 — 376 c.
4. TokanoxuH, H. A. CmeceBble 3Heproemkue mate- 68 ak3 B YHNL, KHUTY
puasbl : y4eb6.-meTof, nocobue / KasaH, roc. TEXHON. YH-T 3MeKTPOHHbIN pecypc
— 1 — KasaHb : KHUTY, 2008 — 93 c. <URL:http://ft.kstu.ra/ft/978-5-
7882-XXX-
PAKALUXIN smesev enere vech
PdE>.
5. Muxaiinos, KO. M. TMpokcunMHOBbIE nopoxa : 56 ak3. B YHUL| KHUTY
yue6. nocobue / KO.M. Muxainnos [v gp.] ; KasaHCKuin Hau,
nccnepn. TexHon. yH-t — KasaHb : M3g-80 KHATY, 2016
— 414, [2] c. \
6. BapeHbix, H. M. lupoTexHuka : yuyebHuK pans 60 ak3 B YHULL KHUTY
CTyZ. By30B, 00y4. Mo crey,. "XuUM. TEXHOMOIMUSA 3HeproHa-
Cbill. MaTepuanos u usgenuii” / H.M. BapeHbix [1 gp.] ; Ka-
3aHCKWIA Hal. uccnef. TexHon. yH-T — KasaHb @ M34-Bo
KHUTY, 2015.— 469, [3] c.

10.2 lononHuTeENbHAA IMTepaTypa
B KauecTtBe AOMNONHUTENbHBIX UCTOYHMKOB MH(OPMaLMM PEKOMEHAYeTCA WCNOb30BaTh

CnefytoLLyt0 NUTepaTypy:
[loNONHUTENbHbIE UCTOYHMKMN MH(OPMALIMK Kon-Bo 3K3.

1 TagapoB, A. V. Xumus asotcogepawmx co- 06 k3 B YHULL KHUTY
efnHeHnIA: yueb. nocobue / A.H. acapos, I.B. AHgpeeBa
; KasaHCckuiA Hau. uccnef. TexHon. yH-T — KasaHb : M3a-
Bo KHATY, 2016 — 95, [1] c.

2. LapHuH, . T1. AHann3 1 pacyeT KUCIOT U KUC- 115 3k3 B YHUL, KHUTY
NOTHbIX CMecei [YuebHuku] : yueb. nocobue / KasaH, roc.



http://ft.kstu.ra/ft/978-5-

TeXHO/. yH-T — KasaHb, 2009 — 112 c.

3. EBceeBa, T.IN. Mpoueccbl KpUCTaNn3aumMmn aHep- SNeKTPOHHbIA pecypc
FOHACbILLEHHBbIX MaTepuasioB: MeTofd, ykas. K fabop. pabo- <URL.:http:/ft.kstu.ru/ft/Evseeva-
Tam / KasaH, Hau,. nccnef. TexHon. yH-T ; T.I. EBceeBa, B.A. energo-materialy.pdf>
AxmvepnHa, N.KO. CypkoBa — KasaHb : KHATY, 2011
—48c.

4. TeXHOMorn4eckme XxapakTepucTukm nopowkoo6- 60 ak3 B YHUL, KHUTY
pasHbIX MaTepyasioB U METOAbI NX IKCMEPUMEHTa/IBHOTO
onpegeneHns: yye6. nocobue / B.A. AxmeawvHa [n ap.J;

KasaH, roc. TexHon. yH-1 — KasaHb, 2007 — 96 c.

5. Wearos, H.5. Teopus 1 TexHonorus npoueccos /0 9K3 B YHULL KHUTY
npeccoBaHna OHM [Yue6Huku] : yue6. nocobue / H.5. SNEKTPOHHbIN pecype
WBaHos, T.M. Esceesa, B.H. Anekcangpos ; KasaH, Hay, <URL:Ntp://ftkstu.ru/flvanov te

MCCTe, TEXHOM. YH-T — KasaHb : W3g-80 KHUTY, 2015 Oriya- _ _
— 127c I technologiya pressovaniya.pdf>.

6. Koctouko, A. B. Mopoxa, pakeTHble Teepgple 101 9k3 B YHULL KHUTY
TONAMBa W WX CBOWCTBA [YYEOHWUKM] : (DU3NKO-XMMWM.
CBOICTBa NMOPOXOB W PaKeTHbIX TBEPAbIX TOMIMB : Y4eb.
nocobue / A.B. Koctouko, 6.M. Ka3baH ; KasaH, roc. Tex-
HO/. YH-T — KasaHb, 2014 — 398, [2] c.

7. benos, E. I'. npoTexHNYecKme cocTaBbl AN UH- 66 3k3 B YHUL KHUTY
TeHCUM(UKaLMm Heptefobblum [YuebHMKM] : y4eb. nocobue DNeKTPOHHbI pecypc
| E.I'. benos [u gp.] ; KasaH, Hau. uccned. texHon. yH-T — <URL:http:/ft.kstu.ru/ft/Belov-
KasaHb : N3a-80 KHATY, 2016 — 83 c. pirotekhnicheskie sostavy diva int

ensifikatsii neftedobychi.pdf>

8. AbaynnuH, V. A. TpaxpaHckas nupoTtexHuka : 50 ak3 B YHUL, KHUTY
yueb. nocobue ana cTyd. By30B, 00yd. Mo cney,. "Xum. Tex-
HOMOTNA 3HEeproHackIl. MaTepuanos n mzgenunin” / KasaH,
Hal. uccnepd. TexHon. yH-T ; nog peg. A.W. CupgopoBa —
KasaHb, 2013 — 337 ¢C. :

10.3 91eKTPOHHbIE UCTOYHUKN MHopMaLumnn

Mpy n3ydeHUn aucumnavHbl «OCHOBbI TEXHOIOTUM 3HEPTrOHACBILLEHHbIX MaTepua-
NIOB» B KayecTBe 3MIEKTPOHHbIX WCTOYHWKOB WHKOPMaUMM PeKOMEHAYeTCA MCMo/b30BaTh
CNefytoLLyie UCTOYHMKM:

1 Hay4yHas 9nekTpoHHas bubnuoteka (H3B) - Pexxum goctyna: http://elibrary.ru

2. 3bC «HOpait» - Pexxum goctyna: http://mww.biblio-online.ru

3. 3bC «PYKOHT» - Pexxum goctyna: http://rucont.ru

4. 9bC «IPRbooks» - Pexxum goctyna: http://mwww.iprbookshop.ru

5. 3bC «JlaHb» - Pexkum goctyna: http://e.lanbook.com/books/

6. I6C «KHura®oHg» - Pexkum goctyna: www.knigafund.ru

7. IbC «bubnmoTex» - Pexxum poctyna: https://kstu.bibliotcch.ru

CornacoBaHO : j TENFPATBHOE TOMPCTBEHNONbFOMKETHOE 1
| OB1MHLUANEN»T)E YUPEXAAMA BbICLIETO

3aB.Ce KTOpOM Oqu) ! VCCNELOBATENBCKNIA
YHUBEPCUTET*
Y-4NOHO-Hayu4Hbll
| NHDOPMaLMOHHBIN LEHTP


http://ft.kstu.ru/ft/Ivanov
http://ft.kstu.ru/ft/Belov-
http://elibrary.ru
http://www.biblio-online.ru
http://rucont.ru
http://www.iprbookshop.ru
http://e.lanbook.com/books/
http://www.knigafund.ru
https://kstu.bibliotcch.ru

12. MaTepuanbHO-TeXHNYECKoe obecrnedeHne AnCUMNANHbI (Moayns).
1. JIeKUMOHHbIe 3aHATUA:
a.  KOMNMEKT 3NeKTPOHHbIX Npe3eHTauuii/cnainos,

b. ayauTopus, OCHalleHHast MpPEe3eHTAUMOHHOM TEXHUKOM (NPOeKTop,
9KpaH, HeTOyK).

2. JlabopatopHble paboThbl:

a.  Y4yebOHble © Yy4yebHO-HayyHble nabopatopum WN2-246, 247, 248, 233
OCHalLleHHble ~ CefytolmMM  060pyaoBaHMEM:  WIKad  BbITSHKHOM  YJIH-7,  Bechl
aNneKTpoHHble AnD EJ-300, Becbl nabopatopHble BJ1-210 ¢ rupeid 200 T,
3NeKTpoHarpeBaTe/ibHble NPUOopbI (LKA CyLuMbHbIA nabopaTopHbii CHOJ1-58/350
A421-124-351x1001, wkad cywwnbHbii  SPT-200, TepmocTaT —CyXOBO3AYLUHbIiA
yHuBepcasibHbln TC 1/20 CITY, anekTponnmTka 1-KoHd., auck Irit IR-8201, TepmocTar
NB33), BWUCKO3MMETPLI KanunnspHble CcTeknsHHble (BIMK-2, BIMK-3), mukpomertp,
MeLLiasiKa BepxHenpueogHasa [13-8300.

6. YuebHaa nabopatopus (Jlabopatopus HuTpauum) W-2 129, ocHalleHHas
CNnegytowmM 060pyoBaHMeM: LKA BbITSKHOW, CTON nabopatopHbidi CTB-3, Lwkafd
MEeTa/INIMYECKUIA [/XpaHeHUs XVM.PeaKTVBOB, LUTATUB /labopaTOPHbLIA YHUBEPCAbHLIN
LLIPP.

B. YuebHaa nabopatopusi cuHTe3a W-3 255, OCHallgHHas  Criefyowmm
060pyJ0BaHMEM: LUKaMbl BbITSXKHbIE, BECbl /1TabOPAaTOPHbIE C TMpPeil KaMOpOBOYHON,
YCTPOWCTBO A/ HarpeBa >KWAKOCTEN B KPYrNMOAOHHbIX Konbax - KonboHarpesaTesb
LOIP LH-250, weiikep LOIP LS-220 ana ntobbIX XUAKUX KOMMOHEHTOB B KOMbax,
nouta HarpesatenbHas LOIP LH-403, ycTpoWcTBO Ans HarpeBaHus 06pasuoB B
XUMUYECKINX CTaKaHaXx, Konbax - 6aHsa TepmocTatmpytowas LOIP.

r. Jlabopatopua 3anmekm YOI 13, ocHalleHHas crefytowyM 060pyaoBaHNEM:
TepmocTtar TXK-TC-01/12-150 ¢ 3a/1MBOYHON OCHACTKOW, LUKa BbITHKHON 2LLI-HLLI, Becbl
3NeKTPOHHbIe nabopaTtopHble BTJI-5000.

O, Y4ebHO-HayyHas nabopatopusi MeLKn U npeccoBaHus W2-123, ocHalleHHas
CNeayroLmM 060pYyA0BaHNEM: LKA CYLUWMbHBINA 2 LUT., CTO/ /Tab0paTOPHbIN.

3. Npoyee

a. paboyee MeCTO mpernogasaress, OCHaLLEHHOe KOMMbIOTEPOM C AOCTYNOM
B VIHTEpHET.

13. O6pasoBaTe/ibHbIe TEXHOMOMMN

B yueOGHOM npouecce WCMOMb3yeTCa COYeTaHWe  TPAAMUMOHHBLIX  (hopMm
NPOBEAEHNS 3aHATWIA: NIEKUMA C  MCMOMb30BaHNEM KOMMbHOTEPHbLIX MPEe3eHTaLwiA,
NabopaTopHbIX PaboT B TPaAMLMOHHOW (POpMe, M MHHOBALMOHHBLIX 06pa3oBaTe/lbHbIX
TEXHO/IOMMIA, OCHOBBIBAOLLMXCA Ha MPUHLUMNE MNpPOgecCUoHaNbHOM  HanpaB/eHHOCTU
06y4YeHVs 1 nNpegnonaratoLyx NUCNosb30BaHNe aKTUBHBIX M MHTEPAKTUBHBLIX METOLOB U
(hopM 06YyYeHMs, TakKnX Kak:

- MeTOof MpPOGMEMHOr0 M3NOXEHUA Y4eOHOro MaTepvasia Ha  Jiekumun,
npeAnonararoLmMii NOCTaHOBKY MpenogaBaTesieM MNpo6ieMHbIX BOMPOCOB M 3adad u
nocneaytoLLee X peLleHre Ha OCHOBaHMWN CPaBHEHMS Pa3/IYHbIX NOAXOLO0B;

- nabopaTtopHble paboTbl C 3/EMEHTaMM Hay4YHOro WCCNeA0BaHUA U PeLLeHNEM
NPo61eMHbIX 3afa4y C NoceayoWyM 06CYXXAEHWEM Pe3y/bTaToB paboTbl CTYAEHUYECKMX
MCCNeAoBaTe/IbCKMX YYeOHbIX Nogrpymnmn.



YaenbHbli BEC 3aHATUIA, MPOBOAWMBIX B WHTEPAKTMBHbIX (POpPMax, COCTaB/seT
20,8 % (15 YacoB) OT KONMYECTBA YaCOB KOHTaKTHOWM paboTbl (72 yaca).



