MuHuncTepcTBO 06pasoBaHna U Haykn Poccuiickoin depepauum
defepanbHOe rocyaapcTBeHHOe GOAKeTHOe 06pa3oBaTelbHOE yUpeXxaeHune
BbICLLEr0 06pa3oBaHuUs
«Ka3aHCKMi1 HaLMOoHaNbHbIA UccnenoBaTelbCKUn TEXHONOTMNYECKUIA

YHUBEPCUTET»
(PIre0OY BO «KHUTY»)
YTBEPXOAKO
[MpopekTop no YP
A .. bBypmuctpos

PABOYAHA MPOITrPAMMA
Mo gucunnnnde 6.1.B.04.9.2 «Xumus n pursnka nonmmepoB»
HanpasfeHne noArotoBku (crneuunanbHocTb) 18.05.01 «XuMmumyeckas TeXHOOrus
3HEepProHachblWEeHHbIX MaTepuanos n U3aennimm»
Mpodunb (cneymanmsauns) NOAroTOBKM
cneymanmsayma Ne 1 «Xummnyeckas TEXHONOTMA OpraHMYeCKUX COeANHEHWI a30Tax;
cneymanmsauma Ne 2 «Xumu4yeckass TeXHONOTUA MOIMMEPHbLIX KOMMO3ULUWA,
NMOPOXOB U TBEPAbIX PAKETHBLIX TOM/INBY;
cneymanmiaumsa Ne 3 « TeXHONO0rns aHeProHachIWEeHHbIX MaTepuanoB U U3LeNN»;
cneumnannsauma Ne 4 «TexHonorma NUPOTeXHUYECKUX CPeacTB»;
cneumanmnsauma Ne 5 «ABTOMATU3NPOBAHHOE  MPOM3BOACTBO  XUMWUYECKUX
NpeanpuUATUiA».

KBanuukayns BbIMyCKHMKa NHXEHEP
dopma 0byyeHus OYHAHA
WNHCTUTYT, (hakynbTeT VIHXeHepHbI XMMMUKO-TEXHONOTUYECKNNA,
(hakyNbTeT 3HepProHachbIWeHHbIX MaTepuanoB 1 U3aennia
Kathegpa-paspaboTtumk paboyeit nporpammbl Kaegpa XxumMum mn TexHonormu
BbICOKOMO/IEKYNSAPHBIX COELMHEHUN
Kypc, cemecTp 3 Kypc, 5 cemecTp
Yaceol 3ayeTHble
eAVHULbI
Nekuunn 18 0,5
[MpakTuyeckune 3aHATUA
CeMuHapcKue 3aHATUA
NabopaTopHble 3aHATUSA 36 1
CamocToATenbHasa pabora 54 15
dopma aTTectaymu 3a4er
Bcero 108 3

Ka3aHb, 2017 T.



Pabouyas nporpamMma CcOCTaB/leHa C YyyeToM TpeboBaHui  PefepanbHOro
rocyflapCTBeHHOro obpasoBaTesibHOro cTtaHgapTa Bbiclwero ob6pasosaHusa (Ne 1176,
yTBepxaeH 12.09.2016 r.) no cneumanbHocTn: 18.05.01 «Xmnmuyeckas TEXHONOTNS
9HEProHacbllWeHHbIX MaTepnanos W u3genuii» (ypoBeHb creunanuTerta) AN
cneymanunsaunia:

Crneunanusaumsi Ne 1 «XumMu4yeckas TEXHOMOrMSA OPraHWYECKUX COeAMHEHU
asoTa»,

Cneynanmsauma Ne 2 «XUMUYeCKas TEXHONIOrUA MNOJIMMEPHbIX KOMMO3ULUNA,
NMOPOXOB U TBEPAbIX PAKETHbLIX TOMNBY;

Cneymanmsauns Ne 3 « TeXHOMOrnsa 3HepProHachIWeHHbIX MaTepuanos U U3LeNNix»;
Cneumnannsaumns Ne 4 «TexXHOM0rna NMpoTeXHUYECKUX CPeLCTBY»;

Cneuynanusauma Ne 5 «ABTOMatU3MpoOBaHHOE MPOM3BOACTBO  XUMWUYECKUX
npesnpuATUiA»;

Ha OCHOBaHWM y4yebHOro nnaHa Habopa obyvarowmxcs 2017 ropa.

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

Paboyasa nporpamMmma pacCMOTpeHa M 0f06peHa Ha 3acefaHUM KaeLpbl XUMUU W
TEXHONOTNN BbICOKOMOJIEKYNSPHBIX COeAUHEHWI,
npoTtokosn ot 16.10.2017 r. Ne 4

3aB. Kaeapou, npoeccop A.B. KocTtouko

YTBEPXOEHO

MpoToKON 3acefaHnss METOANYECKON KOMUCCUU VHXXEHEPHOTO XMMUKO-
TEXHO/IOTUYECKOro MHCTUTYTA
oT 24.10.2017 r. Ne35

MpeacefaTtens Komuccum, npogeccop B.A. basoToB

HavanbHnk YMU, poueHT N.A. Kutaesa



1. LUenwu ocBoOeHUA AUCUUMNIUHBI

LlensMmn ocBoeHUst AucuUmMnanHbl «XnMus n rsrka noaMMepoB» SBASKOTCA

a) (hopmMmpoBaHMe CUCTEMbI 3HAHUIN O TEOPETUYECKMX OCHOBAX CUHTE3a U
XUMUYECKNX peakLnii NoNMMepos,

6) opmupoBaHME CUCTEMbI 3HAHWMIA O CTPYKTYpe, (U3NKO-XUMUYECKNX
CBOMCTBax MO/IMMEPOB W B3aMMOCBA3M CBOWCTB C XUMWYECKMM CTPOEHUEM U
CTPYKTYpPOI NOUMEpPOB;

B) (hOpMMpOBaHME CUCTEMbI 3HAHWA O MOMMMepax, Kak O KOMMOHEeHTaX
3HEepProHacbIWEHHbIX MaTepuasioB, O BbIMOJIHAEMbIX MNOAUMEPAMN (YHKLMSAX B
COCTaBax 3HeProHacbIWEeHHbIX MaTepUanoB, creymanbHbIX TPeboBaHMAX K HUM.

2. MecTOo ancumnauHbl (mMoaynsl) B CTPYKTYype o06pa3oBaTe/bHOM
nporpaMmmbl

OucunnnmHa «Xummns 1 usnka nonMMepoB» OTHOCMTCS K BapuaTUBHOM
yactm OI1 un dopmupyetT y cneymanuctos no cneyuanbHoctn 18.05.01
«XMMUYECKass TEXHOMOMNS 3HEProHaCbIWEHHbIX MaTepuanoB n n3genuin» Habop
3HaHWI, YMEHWIA, HaBbIKOB M KOMMNETEHLWN.

[Nna ycrnewHoro OCBOEHUSI AMCUMMANHBI «XUMUS U (PU3MKa MOMMMEPOB»
crneymanncT no HanpasnieHUo noAarotoBkn 18.05.01 «Xumnyeckasa TexHOMOruns
9HEepProHacbIWEHHbIX MaTepuanoB W W3AeNNn» [O0/MKEH OCBOUTb MaTepuan
NpeALEeCcTBYOLWNX ANCLUMMINH:

a) Bbicwwas maTemaTuka

6) dusmka.

B) O6LLas 1 HeopraHu4yeckas XMmus.

r) OpraHuyeckas XuMusi.

[) AHanMTUYecKas XMMusa 1 PU3NKO-XMMUYECKNEe METO/bl aHan3a

e) dusnyeckas XMMmus.

X) [McrepcHble CUCTEMbI M NOBEPXHOCTHbIE AB/IEHUSA

AvcumninHa «Xumua n usnka NoIMMepoB» ABNAETCA NPeALecTBYIOLWEN 1
Heobxo4MMa ANS YCMELHOro YCBOEHMS NOCeAyLWNX UCLUNIINH:

a) TexHOo/orMa BbICOKOMONEKY/IAPHOA OCHOBbI MOPOX0B W TBepAbIX
pakeTHbIX TON/KB.

6) TeopeTnyecKne OCHOBbI NepepaboTKN NOIMMEPHbIX MaTepUanos.

B) TexHOM0rns nopoxos..

r) TeXHONOornsi CMeceBbIX TBEPAbIX PAKETHbIX TOM/NB.

n) ®PU3NKO-XUMUYECKME CBOMCTBA NOPOXOB M TBEPAbIX PaKeTHbIX TOM/MB.

e) OCHOBbI TEXHOJIOTMM 3HEPTOHACHILLEHHbIX MaTepuasioB.

X) MepepaboTKa 3HEProHACHILLEHHbIX MaTepManoB B U3LeNuns.

3) MeToabl uccneaoBaHUsi CTPYKTYpbl U CBOWCTB MOPOXOB U TBEPAbIX
pakeTHbIX TOMNB.

1) XMUS roproYvecBA3YyHOLLMX BELLECTB.

3HaHUSA, MOMYYeHHble MNPU U3YYEHUU AUCUMNNHBL «XUMUA U (U3MKa
MOAMMeEpPOB»  MOFYT  ObITb  MCMONb30BaHbl  NPW  MPOXOXAEHUN  MPaKTUK
(MPOM3BOACTBEHHOMW W MPeaaunIOMHOM) U BbIMO/IHEHWM  BbIMYCKHbIX



KBaIMPUKALNOHHBIX PaboT.

3. KomneTeHuun obyvatowlerocd, Qopmupyemble B pesynbTaTe
OCBOEHWNA AUCLIUNINHBI

OlK-1 cnocobHOCTb UCMO/b30BaTh MaTeMaTUYECKMNe, eCTECTBEHHOHAYYHbIe
M WHXEHEPHble 3HAHUSA [N pelleHWs 3af4ay  CBOen NpodeccroHasIbHOW
LleATeNnbHOCTY,

MK-12  cnocobHOCTb  NiaHMpoBaTb WM MNPOBOAMTL  HEOOGXOAMMbI
9KCMEPUMEHT, KOPPEKTHO o06pabatbiBaTb W aHalIM3MpoBaTb  MONYYEHHbIe
pesynbTarhbl.

B pe3ynbTaTe 0CBOEHUSA AUCLUMIUHBI 06yYatOLLNIACA AON>KEH:

1 3HaTb: @) OCHOBHble TMOHATUA W ONPefeneHns XuMUn N PU3NKA
NoIMMEPOB;

6) OCHOBHble CMOCOOblI CWHTE3a MOMMMEpPOB, TEOPEeTUYECKME OCHOBbI
MPOLECCOB  pafuKasbHOM W COMOAMMEPU3aLUKN, WOHHOW  NOAUMepusaLuu,
MONIMKOHAEeHcaUMM (CTYMNeHYaTon nonmmepusaumm), XUMUYECKUX MpPeBpaLLeHuin

MoNMMepOB;
B) KOH(UTYypPaLMOHHYHO " KOH(OPMaLMOHHYO opraHm3auuio
MaKpOMOEKY;
r HaIMONEKYNSAPHYHO CTPYKTYpY NonMMepoB, 0COGEHHOCTY

penakcaunoHHbIX COCTOSHUIA NOMMEPOB WM OCHOBHble (U3MYECKME U (PU3NKO-
XUMUYECKMEe CBONCTBA NOMMMEPHbIX TeS;

[) OCHOBHble MOJIMMEPbI, UCMO/b3yeMble B COCTaBax 3HEProHacCbILLeHHbIX
mMaTepunanoB, OCHOBHble TPeOOBaHUA K HUM.

2 YMeTb: a) B nabopaTOpPHbIX YCNOBUAX MPOBOAUTL CUHTE3 U XMMMUYECKYHO
MOAN(MKaLMIO NONMMEPOB OCHOBHbLIMWU METOAaMK;

6) B NnabopaTopHbIX YCMOBUAX 3KCMEPUMEHTaNbHO OMNPefensiTb OCHOBHble
(hm3myeckme N PU3NKO-XUMNYECKIME CBOMCTBA NOMMMEPOB;

B) paboTaTb C Hay4HO-TEXHWYECKOW, MNATeHTHOM W Mepuognyveckoin
NnTepaTypor B n3yvaemon obnactu (B TOM YMC/e C 3/IEKTPOHHbLIMU MCTOYHUKaMM
NH(opmaunn);

r) ycCTaHaBnMBaTb  MHOFOCTOPOHHME  CBA3WM  MeXAy  WMeloLencs
MHopMaLmen n nccnegyemMbiM ABNEHNEM.

3 Bnagetb: a) HaBblkaMW HaxXOX[AEHWA B3aUMOCBA3N CTPYKTYpbl U
XUMUYECKOTO CTPOEHWUA MOMMEPOB C KOMMIEKCOM MUX (PU3UKO-XUMUYECKUX W
(hM3MYEeCKNX CBOICTB;

6) HaBblKamn BblGoOpa MONMMEPHbLIX KOMMOHEHTOB 3HEProHaCbILLLEHHbIX
mMaTepuanoB B COOTBETCTBUM C KOMM/IEKCOM TpeboBaHUIA, NPeabsaBASEMbIX K HAM;

B) HaBblKaMu pPaboTbl C COBPEMEHHbLIMW HayYHbIMWU W WUCMbITATENIbHBIMY
npuéopamn Ana MUCCnefoBaHUA CTPYKTYpPbl, (DU3NYECKUX U PUINKO-XUMNYECKMX
XapakKTePUCTUK MOMMMEPOB, B TOM YKUC/e, NOMMMEPOB, UCNO/b3YEMbIX B COCTaBax
3HEeproHacbIWEeHHbIX MaTepranos.



4. CTpyKTypa ”n cojep>kaHue AUCUUNIINHGI
NnosINMepPoB»

O6Lan TpyaoemMKOCTb AUCUUMNINHBI COCTaBNseT 3 3a4eTHbIX eauHuy, 108
4acoB.

«XumMnsa 1 usmka

Ne Pasgen E‘ Buabl yuebHoiA OugeHo4HbIE
n  AucuMnianH 2 paboThbl cpeacTsa Ans
/n bl 3 (B vacax) nposefeHns
Nekuyn CeMuHap Na6opar CPC MPOMEXYTOUHOI
(MpakTUYeCKMe  OpHble arrecrauuu no
3aHATUS, pa6oThI pasaenam
nabopaTopHble
NpPaKkTUKyMbl)
1 Pasgen 15 8 22 38 KoHTponbHasn
OCHOBHble paboTa,
NOHATUA KON/IOKBUYMb! no
XUMUM n nabopaTopHbIM
(hr3nKm paboTaM, KOHCMEeKTb
NoNMEPOB. no temam CPC
CuHTes n
XUMUYECKME
cBoicTBa
nosIMMepoB
2 Pasgen 2 5 8 14 16 KoHTponbHas
CTpyKTypa, paboTa
(hnsnueckue KON/TIOKBUYMb! no
n  usmKo- naboparopHbIM
XUMUYecKme paboTam, KOHCMEKTbl
CBOWCTBA no temam CPC
noIMMepoB

3 Paspgen 3 5 2
Bbicokomorne
KynspHble
coefnHeHns

B

CcoCTaBax

3HEeproHacsl
LLIEHHBIX
MaTepunanos

Nen/n

dopma aTTeCTaL MM

KoHTponbHas
paboTa, KOHCMeKTbl
no temam CPC

3ayetr

5. Copep>kaHue NeKUMOHHbIX 3aHSTWIA No TemMaM C YyKasaHWeM
(hopMUpyeEMbIX KOMMNETEHLWIA

Pasgen gucumninHbl

Pasgen 1 OCHOBHbIe
MOHATMA NOIMMEPHON
(PU3NKOXUMUN.
CuHTE3 1 XMMYeckue
CBOWCTBa MOIMMEPOB

Yachl

Tema neKunoHHoro
3aHATUA
Tema 1. BeegeHue B

AUCUNNNINHY.
OCHOBHbIE MOHATUA
XUMUN N (PU3UKK
NosIMMepoB.
Knaccudgnkayms.

KpaTkoe dopmMmumpyemble
coflep>XaHne  KOMMETEeHUMN
Uenn n OrllK-1
3afaun
Kypca. CBs3b
cC  Apyrumu
avcumnnnHa
MU.



HomeHKnaTtypa.

Tema 2. Cnocobbl
nony4YeHus
BbICOKOMO/IEKYNSIPH
bIX COEANHEHWIA.
Xnmunyeckume
peakumm
MoSMMepoB.

CoBpeMeHHO
e COCTOsiHMe
n
NnepcneKTuBbI
pasBuTUSA
XUMun,
(hur3mku n
TeXHONoruu
nosIMepoB..
OCHOBHbIE
NOHATUSA n
onpegeneHns
(MoHOMep,
nonumep,
BbICOKOMOJ1e
KynsipHoe
COefVHeHve,
onuromep,
MaKpOMO/eK
yna,
3/1eMeHTapHO
e 3BEHO,
CTeneHb
nonnmepm3sadl
nm,
MONeKYNAPH
ble  Macchbl,
MONEKYNAPHO
-mMaccoBoe
pacrnpesesneH
ve).
MpuHUKMNBI
Knaccudgukad,
nm n
HOMeHKnatyp
a No1mMepoB.
Obuas
XapakTtepucT
nKa
crnoco6oB
nonyyeHns
BbICOKOMOJ1E
KYNAPHbIX
COEANHEHWIA.
Monumepunsa
ums.
OcCHOBHbIe
TUNbI
peakuuin
nonnmepm3sad
nm.
PagnkanbHas

OrK-1
MK-12



nonvmMepusaL
ns.
JneMeHTapH
ble peakuuu
pagnKanbHo
nonnmepm3sadl
mn. Cnocob6el
NHULMMPOBA
HUS,
NHULMATOPBI.
Poct  uenw.
O6pbIB Lenu.
Peakuuun
pekoMbuHal,
nm,
amcnponopl
NOHMPOBaHUA
n  nepegavu
Lenw.
KunHeTtunka
paanKanbHo
nonnmepm3sadl
nm npu
MasibIX
CTeneHax
npeBpaLleHn
A.

MoHHasna
nonvmMepusaL
ns.
KaTtnoHHas wu
aHVOHHas
nonvmMepusaL
ns.
WHuumnposa
Hue
npouecca.
Kartanusatop
bl KaTUOHHOW
N aHWOHHOM
nonvmMepusaL
nn. PocT
uenn. O6pbIB
Lenw.
MoHATME O
KoopAMHaumo
HHO-NOHHOM
nonnmepm3sadl
nm.
lMonukoHaeH
caums
(cTyneHyaras



Paspen 2 CTpykTypa,

(hm3myeckue

(P13MKO-XMMUYECKUE
CBOWCTBa MO/IMMEPOB

n

2

Tema 3. CTpyKTypa
MaKpOMOJIEKY/I.
MMbKocCTb
MaKpPOMOeKyNAPHb
X Lenen.

nonvmMepusaL
ns). Tunbl
peakuuii
MOMINKOHAEHC
aumu.
Mo60YHbIe
peakumMm npu
MOMINKOHAEHC
aumu.
KnHeTtunka
HepaBHOBECH
oM n
paBHOBECHOV
MOMINKOHAEHC
aumu.
Xrmnyeckume
peakumn
NoIMMepoB.
MonumepaHa
NOrNYHblE N
BHYTPUMOJIEK
yNApHble
npespaLeHu
A. CuHTe3
610K- 7
NPUBUTBIX
COMosIMMepoB

Peakuum
LecTpyKunu
NoIMMepoB.
Mexmonekyn
ApHble
peakumu
NoIMMepoB.
O6pasoBaHue
ceTyartbIX
CTPYKTYP.
CrapeHue
NoJIMMepoB.
KoHgurypau,
NOHHas
opraHu3sayms
MaKpoMOneK
yn n
KOH(purypad,
NOHHas
n3omepus.
KoHopmauu
OHHble
nepexodbl K
KOH(hopMaLu
OHHasA

OriK-1
MK-12



Tema 4. da3o0Bad
(HagMonekynspHas)

CTPYKTYypa n
(ha3oBble Mepexoib
B MosiMMepax.

Tema 5.
PenakcaunoHHbIe
npotieccsol B

n3omepms
MaKpOMOeK
yn.
BHyTpeHHee
BpaleHne u
r’MOKOCTb
MaKpOMOeK
YNAPHbIX
Lenen.
MapameTpsbl
N30/1MPOBaHH
oM
MaKpOMOeK
ynbl. Mogenwn
NoNIMMepPHOM
Lenu.
KonunuectseH
Hble
XapakTepucT
NKK
rMOKOCTW.
dakTopsl,
onpeaenstoLy
ne TrnbKOCTb
MaKpOMOeK
YNAPHbIX
Lenen
nonvmepa.
AMOp(HbIE Y
KpucTannmsy
toLmecs
nonnmMepsbl.
Hagmonekyn
ApHas
CTPYKTYpa
amop(HbIX U”
Kpuctanauye
CKMX
NnonMMepoB.
dasoBble
nepexofbl B
nonnmepax.
MexaHun3Mm
Kpuctannmnsa
unn
nonMMepoB.
OcobeHHOoCT
N nna.neHus
nonMMepoB.
OcobeHHocT  OrlK-1
n MK-12
penakcaymoH

OriK-1



nonmmepax.
PenakcaunoHHbIe
(chnsnyeckue)
COCTOAHUA
NoMMEPOB.

Tema
JedopmaunoHHble
CBOICTBA
MeXaHunyecKas
MPOYHOCTb
NoSMMepoB.

6.

n

HbIX
npoLeccos B
nosmmepax.
CnekTp
BPeMeH
penakcaumm
amopgHoro
nonmmepa.
MpuHumMn
TemnepaTypH
0-BPEMEHHOW
cyneprnosmum
n
OcobeHHoCT
n
CTeknoobpas
HOro,
BbICOKO3MaCT
MNYecKoro u
BA3KOTEKYuYer
0 COCTOSIHWIA
NoIMMepoB.
M3meHeHne
npupoabl  u
XapakTepa
Aehopmauuu
npwu
nepexogax B
CTeknoobpas
Hoe,
BbICOKO3M1aCT
nyeckoe n
BA3KOTEKyuYee
COCTOSIHUS.
BnuaHue
pa3NNYHbIX
(hakTOpPOB Ha
TemnepaTypbl
B3aMMHbIX
nepexosos -
Temnepartypy
CTEK/I0BaHW4,
Temnepartypy
TeKy4ecTu.
Jethopmauno
HHble
CBONCTBa
CTeknoobpas
HbIX
NoMMEPOB 1
nonnMepoB B
KpucTannnue

OrK-1
MK-12



Paspgen

3 2

BbICOKOMONEKYNAPHBbI

e  COoeuHeHUs
cocTaBax
3HEeProHaCbILLEHHbIX
MaTepuasnoB

B

Tema 7.
XapakTepuctuka wu
TpeboBaHuA K

BbICOKOMO/EKY NSIPH
bIM COEAVMHEHUSM B
cocTaBax
3HEProHACbILLEHHbIX
MaTepuasios.

CKOM
COCTOSIHUW.
fABneHwne
BbIHYXXAEHHO
7]
31acTUYHOCT
n.
CoBpeMeHHbI
e
npeacrasfeH
nsa 0
paspyLieHnn
nosIMepoB..
TepmonyKT
yalnoHHas
KoHLenuus.
Monsyyectb
n
[,0/1r0BEeYHOC
Tb
NMONNMEPHbIX
martepuasnos.
BnvaHue
paga
(hakTOpPOB Ha
MeXaHUYecKu
e  CBOMCTBa
nosIMepoB..
Oedopmaumo
HHble
CBOWCTBA
nonnumepoB B
BbICOKO3/1aCT
NYECKOM
COCTOSIHUW.
Bugbl
3HeproHacsol
LLLEHHbIX
mMaTepuanos
Ha  OCHOBe
nonMMepoB.
OCHOBHble U
cneyuasnbHble
TpeboBaHUSA K
nonumepam B
cocTaBax
3HeproHacsol
LLLeHHbIX
marTepuanos.
HuTpatbl
Lle/INH0N03bl
Kak

OriK-1



nonnmepHas
MeXxaHu4ecka
A "
3HepreTnyec
Kaa  OCHOBa
nopoxos U
paKeTHbIX
TBEPAbIX
TOMUB.
Monuwmepsbl -
cBA3yloLWwme
CMecCeBbIX
pakeTHbIX
TBEPAbIX
TOM/UB.
Knaccugmka
Lms.
TpeboBaHus,
hyHKL MM
CBSA3YIOLLIErO.
AKTUBHbIE U
HeaKTUBHbIe
CBA3YIOLLVE.
Mpumepsl,
peakuunn
0TBepXaeHus

6. Cogep>kaHue CEMUHAPCKUX, NpakKTUYeCKnNX 3aHAT U
(nabopaTOpHOro NpakTUKyma)

Y4ebHbIM N1aHOM MOArOTOBKM cneumanncToB no cneumanbsHoctn 18.05.01
«XMUMNYECKass TEXHOMOMNS 3HEProHacbIlEeHHbIX MaTepuanoB W W3AeNnin» no
AVCUUNAMHE He NPpefyCMOTPEHbI NPaKTUYeCcKne 3aHATUS.

7. Copep>kaHume nabopaTOpPHbIX 3aHAT U

Llens npoBefeHMss 1a60paTOPHbIX 3aHATUMA - OCBOEHWE JIEKLMOHHOIO
martepuana, KacalLlerocs OCHOBHbIX TEM AMCLMMNHBI, a TakKe MnpuobpeTeHue
CTy[leHTaMW HaBblKOB, CBfi3aHHbIX C MNOJIyYEeHMEM MNOMIMMEepPoOB MeToAamu
nonumMepusaumMm M NOMMKOHAEHCAUMW W HEeKOTOpbIMW  MeTodamMn  UX
UCCNefoBaHNA, a TakXe BblpaboTKa YMEeHWA 1 NpuéMoB 06paboTKM MosTyvaeMblX
3KCMepUMEHTa/IbHbIX AaHHbIX.

Ne Pa3gen Yacsl HanmeHoBaHue dopmMmupyemble
n/n AVCUMNJINHBI nabopaTopHoIl paboThbl KOMMeTeHUun
1 Pasgenl 8 N/p Nel MonyyeHwue OrnkK-1

OCHOBHbIE @3- uHT) nosiMMepoB ll/lETO,EI,OM MK-12

MOHATUSA pagnKanbHon

NoSIMMEPHON nosMMepm3aLmu.

(PU3NKOXUMUN. PafvKanbHas

CuHTE3 1 nosMmepun3aumna cTmpona B

XUMn4yeckumne macce.



CBOWCTBa
BbICOKOMOEKY NP

o 8
HbIX COEAMHEHWI
(2 - wHT)
6
Pasgnen 2 6
CTpyKTypa, @ - uHT)
(bm3nyeckue un
(hM3nKo-
XUMUYecKme
CBOIACTBa
BbICOKOMOJIEKYIIP
HbIX COEAMHEHWI 8
(4 - vHT)

NabopatopHble paboTbl NPOBOAATCA B MOMELLEHMAX YYebHbIX nabopaTtopuii
Kageapbl XTBMC c ucnonb3oBaHnem 06Le1abopaTtopHOro U CneymanbHoro

N/p Ne2 MonyyeHwue
NnoAMMepoB METOLOM
NONNKOHAEHCaL MK,
MonnkoHaeHcauuns
afIMNNHOBOMN KUCNOTbI U
ANITUNEHTINKONSA.

N/p Ne3 OnpepgeneHve
CpeaHeii MONeKynapHo
maccbl nonumepa u
OLeHKa
TEPMOMHAMUYECKOIO
KayecTBa pacTBOpPUTENS
BMCKO3UMETPUYECKNM
MeTOAOM

N/p Ne4 OueHka
TepMOCTabunbHOCTU U
napameTpoB npoLiecca
Pa3NoXKeHNs MOMMEPHOrO
maTepuana MeToaom
TEepMOrpaBMMETPUYECKOTO
aHanmsa

N/p Ne5 OnpepeneHve
AehopMaLMOHHbIX
CBOWCTB MOMMMEPHOr0
mMaTepuana npu
pacTsHXKeHun n/nnm
oxaTum

060opyf0BaHMA, yKasaHHOro B N.12 paboyeli Nporpammsi.

Ne
n/n

8. CamocTosTeNbHas pa6oTa cTydeHTa

OrK-1
MK-12

OriK-1
MK-12

OlkK-1
MK-12

OriK-1
MK-12

Tembl, Yacel ®dopma CPC dopmMupyemMblie KOMMNETEHLUN

BbIHOCMMbIE Ha

CamMoCTOATE/IbH

yto paboty

MonekynsapHas 8 MofroToBKa n OrK-1
mMacca n BbINO/IHEHME KOHCMekToB [MK-12
MONEKYNSAPHO- no Temam, He BOLUefLInX
mMaccoBoe B NIEKUMOHHbIA MaTepuan;
pacnpefeneHuve MoAroToBKa K
MoIMMeEpOB. KOHTPO/IbHOW pabore;
YcpegHeHHble NnoAroToBKa K
(cpenHue) nabopaTopHoil paboTe W

MONEKYNApHbIe
macchbl
(cpepgHeuncnoBa

BbIMOMHEHME OT4YeTa no
nabopaTopHoii paborTe.



A,
cpeaHeBecoBas).
OnpepeneHune
CpeaHeymncnoBo
7
MONEKYIIPHOA
macchl 7K’
[aHHbIX rno
O0CMOTUYECKOMY
[,aB/IEHNIO
pacTBopoB
MosIMMepOB.
CBeTopaccesHue
Kak MeToj,
onpeaeneHuns
CpeAHeBECOBOIA
MOIEKYNAPHOW
macchl
MoIMMEpOB.
BuckosmmeTpusa
Kak MeToj,
onpefeneHuns
CpeLHEeBA3KOCTH
oM
MOIEKYNSAPHOW
macchl
MoIMMEpOB.
TexHnyeckue
npuembl
CuHTE3a
nosiMMepoB
MeToZOM
nonvmMepusaLnu
bnoyHasn
nonvmMepusauns
nonvmMepusauns
B pacTBope,
3MY/NbCUOHHAA
nonvmMepusauns
nonvmMepusauns
B TBEPAOI (hase.
Cnocobbl
nposegeHus
NONNKOHAeHcaL,
nn. lNpoBeseHNs
NONNKOHAeHcaL,
UM B pacnnase,
pacTBope, Ha
rpaHuLe
pasgena as.

lMoarotoBka n
BbIMO/IHEHVE KOHCMEKTOB
no TemMam, He BOLUeALUMX
B NEKUMOHHbIV MaTepua;

MOAroToBKa K
KOHTPO/bHOIA paboTe;
MOAroToBKa K

nabopaTopHoin paboTe W
BbIMOMHEHME OT4YeTa NoO
nabopaTopHoi1 paboTe

MoaroToBka n
BbINO/THEHWE KOHCMEKTOB
no TemMam, He BOLLEALINX
B NEKLUMOHHbIA MaTepuan;

noAroToBkKa K
KOHTPO/IbHOW paborTe;
NoAroToBKa K

nabopaTopHoin paboTe W
BbIMOMHEHME OT4YeTa noO

OrK-1

OlkK-1



PagnkanbHas
cononnmepm3sadl
na.  KuHetmka
paanKanbHo
cononnmepm3sadl
mi1.  YpaBHeHue
cocTasa
conosimmepa.
OCHOBHbIE
npesAcTaBeHns
0 CTapeHun wu
cTabunmsaummu
nosIMMepoB.
Bugbl cTtapeHus.
Tunsl
LeCTPYKTUBHbIX
npoLLeccos B
nonvmMepax.
CTpyKTypupoBa
Hue.
Tepmunyeckoe
cTapeHue B
OTCYTCTBME
Kucnopoga.
Tepmookucnute
NbHOE CTapeHue.
CrapeHue
NnonnuMepoB NoA
JencTemem
cBeTa "
N3NyYeHunin
BbICOKOIA
3Hepruu.
MexaHn4yeckas
LecTpykuums
noanumMepoB U
LecTpykuua nog
JecTemem
XUMUNYECKMNX
areHTosB.
3awmTta
nonumepos  OT
TEPMUYECKOro U
TEPMOOKUCINTE
NbHOTO
CTapeHus.
OCHOBHbIe TUTbI
TepmocTabununsa
TOpOB.

3awmrta
noaumepos  OT

nabopaTopHoi1 paboTe

MoaroTtoeka n OrllK-1
BbIMOSIHEHNE KOHCMEKTOB

no TemMam, He BOLLEALIMX

B NEKUMOHHbIV MaTepua;
NOAroToBKa K
KOHTPO/bHOW paboTe

MoaroToBka n OlK-1
BbIMO/IHEHNE KOHCMEKTOB

no TemaM, He BOLUeALInX

B IEKLMOHHbI MaTepuan

MoaroToBka n OrlK-1
BbIMO/IHEHNE KOHCMEKTOB

no TemaMm, He BOLUeALInX

B IEKLVOHHbIA MaTepuan



CBETOBOI0O
CTapeHus.
OCHOBHbIe TUMbI
cBetocTabunmsa
TOpOB.

Ceasn  mexay
MaKpoMOosieKyna
MW Mpupoaa
cun
MEXMO/EKY ISP
HOro
B3aMMOAENCTBU
4
KonnyecteeHHbI
e
XapaKTepucTnKm
rMOKOCTW.

CBsi3b FMOKOCTK
(>xecTKoCTK)
MaKpPOMO/IEKYN
c nx
XUMUYECKUM
CTPOEHMEM:
(hakTopbl,
BAVAIOWME  HA
r’MOKOCTb
peanbHbIX
NONNMEPHbIX
Lienei.

da3oBble
nepexopbl B
nonnmepax
(KpucTannmsaum
4,  NNaB/eHue,
NoMMOpP(HbIE
npespalLLeHuns)
MexaHnsm
rOMOreHHoW
Kpuctannmnsaym
N MOMMMEPOB.
dakTopbl,
BAVAIOWME  HA
CKOpOCTb
Kpuctannmnsauym
N NOIMMEPOB U
CTeneHb
KpUCTanIn4yHoc
™.
OcobeHHOCTH
nnaBneHuns
NONMEPHbIX
KpWCTanos.

lNMoarotoBka
KOHTPO/bHOW paboTe

MoaroToBKa

K

n

BbIMOJ/IHEHNE KOHCMNEKTOB
no TemMam, He BoLleALLINX
B ,I'IeKLI|I/IOHHbII7I Marepuat;

NoAroToBKa K
KOHTPO/bHOW paboTe

MoaroToBka K
KOHTPO/IbHOW paborTe,
noAroToBKa K

nabopaTopHoi1 paboTe

OrK-1

OrK-1

OlkK-1



10  CwuHTes n 8 MoaroToBKa n OlK-1
XapaKTepucTuka BbINO/IHEHVE KOHCMEKTOB
OCHOBHbIX no Temam, He BOLUefLIMX
MPOMbILLIEHHbI B IEKUMOHHbIA MaTepuan.
X NOIMMEepOB.
lMpon3sogHbIe
3TUEeHa.

Monumepsl
Xnop- 7
(hTop3ameLLeHH
bIX 3TU/EeHa.
AKpunartbl.
MonuBuHMnaueT
ar.
ByTaaneHosble,
OyTaaneH-
HUTPU/IbHBIE,
OyTaaneH-
CTUPO/IbHbIE
KayuyKu.
MpupoaHble
nonnmepsl
(uenntonosa,
Kpaxman).
MpocTble n
C/IOXHblE
agmpsl
Lennonosbl 1
Kpaxmana.

9. icnonb3oBaHWe peliTUHIOBOM CUCTEMbI OLEHKM 3HaHWIA,

Mpun oueHKe pe3ynbTaToB AeATeNbHOCTM CTYLEHTOB B paMKaxX AUCLMNINHbI
«XUMMa 1M (DM3MKa NONMMEPOB»  UCMOMb3YeTC pPernTUHroBas CcuUCTeMa Ha
OCHOBaHMKN «[10NOXKeHUs 0 6an/ibHO-PEeMTUHIOBON CUCTEME OLEHKU 3HaHWi
CTYZEHTOB 1 06ecrneyeHns KayecTBa y4ebHOro npoLecca».

PeilTMHroBas oueHKa QOpMUpPyeTCA Ha OCHOBaHWM  TEKYLlero U
MPOMEXYTOYHOI0 KOHTPOsIA. MakcnmanbHOe U MUHUMa/IbHOe KONMYeCcTBO 6aioB
Mo pas3MYHbIM BUAAM Y4ebHOW paboTbl OMMUCAHO B MOJIOXKEHUN O PEWTUHIOBOWA
cucTeme.

Mpu  U3y4yeHUU AUCUUMAUHBI  MpefyCcMaTpUBAETCS  BbIMOSIHEHWE  [BYX
KOHTPO/IbHbIX paboT, NATK nabopaTopHbIX PaboT, BOCbMU KOHCMEKTOB MO Temam,
He BOLWeAWNM B NEKLMOHHbIN MaTepuas. 3a 3TW KOHTPO/IbHble TOYKU CTYAEHT
MOXET MNOMYyYUTb MUHMMa/IbHOE W MaKCMMa/lbHOe KOMM4yecTBO 6ansioB  (CMm.
Tabnuuy).



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

Konnoksuymbl no 5 30 50
nabopaTopHbIM
paboTam
KoHTponbHbIe paboThl 2 18 30
KoHCneKkTbl No TemMam 8 12 20
CPC
NToro: 60 100
10. OueHOYHbIe cpefcTBa AN TeKywero KOHTPONA yCcneBaeMoCcTMU,

ﬂpOMe)l(yTOHHOVI aTTecTayuynn no nToraMm oCBoOEHNA ANCUUNJTINHBI

OLEeHOYHbIE CPeACcTBa ANS NPOBeeHNs TEKYLLEro KOHTPO/S YCNeBaeMocTH,
MPOMEXYTOUHON aTTecTauuMn OO6YyYalolMXCs U MTOroBoit (rocyaapcTBEHHON
NTOroBOI) aTTecTauuMn pa3pabaTbiBalOTCS COMMACHO MOMOXEHWID o doHaax
OLEHOYHbIX CPEACTB, PaCCMaTPMBAlOTCA KakK COCTaBHasi 4acTb paboueit
NporpaMmbl U 0HOPMSKOTCS OTAENbHLIM AOKYMEHTOM.



10. 'H(hopmauMoHHO-Me T OANYECKOe 06ecneyeHme UCUUMNIHDI
10.1 OcHoBHas nnTepaTypa

Mpn M3yYeHUM AUCLUNINHBI «XUMUS 1 (U3MKA MONMMEPOB» B Ka4eCTBe OCHOBHbIX
MCTOYHUKOB UH(OPMALMM PEKOMEHYETCS UCNONb30BaTh CNeyoLLYI0 NUTEpaTypy.

OCHOBHbI€ UCTOYHUKN MHOPMaL MK Kon-Bo 3Ks.

1 KypeHkos, B.®. Xvmus n rsmka 48 93k3. B YHULU KHUTY
BbICOKOMOJIEKYNAPHBIX COeAMHEHNUIA: y4eb. nocobue 4/is
BYy30B / KasaHb: ByTnepoBckoe Hacnegue, 2009. - 292 c.
2. Knpees, B. B. BbicOKOMO/EKYNsipHble coeanHeHns 3bC «HOpants:
B2 4. YacTb 1:YuebHuk / Knpees B.B. — M. : M3patenb- <URL:http://www.biblio-
cTBo HOpaiit, 2016 — 365 c. online.ru/book/44521F55-0BB6-
49C4-8390-38A6BE9B6C42>
JocTyn n3 noboi Toukn MHTepHe-
Ta nocne perucrtpauuu c IP-
agpecoB KHUTY
3. Knpees, B. B. BbicokomosnekynspHble coeaviHeHns IbC «HOpaiT»:
B 2 4. YacTtb 2 : YuebHuk / Kupees B.B. — M .: V3gatens- <URL:http://www.biblio-
cTBO HOpaiit, 2016 — 243 c. online.ru/book/3D18372E-9FFD-
4ACF-AB4F-5DB140F0260F>
Joctyn u3 no60oi Toukn NHTepHe-
Ta nocne perncrpauumu c IP-
agpecos KHUTY
4. MNopoxa, pakeTHble TBepAble Tonamea U ux csoi- 101 3k3. B YHUL, KHUTY
CTBa: (PM3MKO-XUMMUYECKME CBOWCTBA MOPOXOB N PaKeTHbIX
TBEpAbIX TonnmB : y4yeb. nocobue / A.B. KocTtouko, B.M.
Kas3baH ; KasaH, roc. TexHon. yH-T1 — KasaHb, 2014 —
398, [2] c.

10.2 lonoNHUTEeNbHAA M TepaTypa
B kauecTtBe AONOAHUTENBbHbLIX NCTOYHNKOB I/IHCbOpMaLI,I/IM PEKOMEHAYETCA MUCNOJMb-

30BaThb CMEAYHOLLYI0 UTEPaTypy:

[lO0NONHUTE/IbHbIE UCTOUHMKK MHDOPMALMK Kon-Bo 3Ka.

1 Tarep, A.A. ®U3NKO-XMUSA NONNMEPOB :y4yeb.  13k3 B YHUL, KHUTY
noco6bue / nog ped. A.A. Ackaackoro — 4-e usg., nepepao.
n gon. — M. : Hayuy. mup, 2007 — 576 c.

2. XMNA 1 TEXHONOTUA CUHTETMYECKOrO Kayyyka : 351 ak3 B YHUL, KHATY
yueb. nocobue ans cTyf. By30B, 06y4. Mo cnewy,. "Xumuu.
TEXHONOI S BbICOKOMOJIEKY/IIPHBIX COEAVHEHWIA 1 NONN-
MepHbIX MaTepuanos” / J.LA. ABepKO-AHTOHOBUY [K ap.] —
M. : Xumna : KonocC, 2008 — 358 c.

3. OueHKa npoueccos cTapeHus 1 ctabunuszaumm no- 70 ak3 B YHUL, KHUTY
NMMepPOoB : y4eb. nocobue / E.H. Yepesosa [u ap.]; KasaH,
Hal. uccneg. TexHon. yH-T — KasaHb, 2011 — 80 c.


http://www.biblio-
http://www.biblio-

4. Yepesosa, E. H. CrapeHne nonvmepoB 1 nonu- 66 ak3 B YHUL, KHUTY
MEpPHbIX MaTepuanoB Mnoj AeiCTBUEM OKPYXXatoLLEen cpefbl 1
Cnocobbl cTabunu3auum ux CBOWCTB: y4eb.nmocobue. 4.1 :
CTapeHue NonvMMepoB 1 MOMMEPHbLIX MaTepuanoB Mo Aeit-
CTBMEM OKpY>KatoLein cpegbl / E.H. Yepesosa, H.A. Myk-
meHeBa, I.H. HyrymaHoBa ; KasaHCKuIA Hal,. wccnef. Tex-
HoN. YH-T — KasaHb : 13g-80 KHATY, 2016 — 177, [3] c.
5. KypeHkos, B.®. Npaktukym no xummnmn n gusmnke 100 ak3 B YHULL KHUTY
BbICOKOMOJIEKY/IIPHBIX COeAUHEHNI : y4eb. nocobue ais
CTYA,. XMMUKO-TexHon. By3oB — M .: KonocC, 2008 —
3%, [3] c.
6. apaeB, V.X. HacTonbHasa KHUra TepMrUHOB 1 no- 56 3k3 B YHUL KHUTY
HATWIA ANs CNeLnanicToB NOSIMMEPHOTO HampaB/eHUs: CNo- DNEKTPOHHBIA pecypc:
Bapb TEPMMHOB U NoHATMIA / N.X. TapaeB [u gp.] ; KasaH- <URL.:http://ft.kstu.ru/ft/Garaev-
CKWUIA Hal. mccned. TexHon. YH-T — KasaHb : 3a-80 KHW- Nastol kniea terminov i ponyatiy
TY, 2016.— 407, [1] c. polimer naprav.pdf>
7. JTabopaTopHOE Mony4YeHme CBA3YHOLLMX CMECEBbLIX INEKTPOHHBIA pecypc
TBEPAbIX pakeTHbIX TOMMB: y4yebHoe nocobue / N.X. Mapa- <URL:http://ft.kstu.ra/ft/Garaev-

eB, A.B. Koctouko, T.. MyxameTwuH ; Ka3zaH, Hau,. uc- laboratomoe poluchenie topliv.pdf
cnep. TexHon. yH-1 — KasaHb : M3g-80 KHUTY, 2015 — >
112 c.

8. TabopaTopHbIN aHaIM3 KOMMOHEHTOB CMECEBbIX  DNEKTPOHHbIV pecypc
TBEPLAbIX PaKETHbIX TOMMB: MeToAMYecKue ykasaHua K na-  <URL:http://ft.kstu.ru/ft/Garaev-
6opaTtopHbIM paboTam / . X. Mapaes, A.B. Koctouko, T./. laboratomiy analiz topliv.pdf>
MyxameTLWnH ; KasaH, Hau. uccnef. TexHosn. yH-1 — Ka-
3aHb : MN38-80 KHATY, 2015 — 72 c.

9. AnekcaHgpos, B.H. MexaHunueckue ceoictea no- 70 3k3 B YHUL, KHATY
NMMEPHBIX MaTepuanos :y4yeb.nocobue / KasaH, Haw,. uc-
cnep. TexHon. yH-1 — 2 — KasaHb : KHUTY, 2011 — 79
C.

10. WWnnuHa, O.T. Tepmuueckuii aHanms B nayydeHnn 70 3k3 B YHUL, KHUTY
NonMMepoB : y4eb. nocobue / KasaHCKWiA Hall, uccneq,. Tex-
Ho/M. YH-T — KasaHb, 2014 — 97, [3] c.

10.3 DNeKTPOHHbIE UCTOYHUKM MHDOpMaLUK

Mpy U3ydYeHUN AUCUUNIHBI «XUMUA U (13MKa NOMMMEPOB» B KaueCTBe 3/1EKTPOH-
HbIX UCTOYHUKOB MH(OPMALIMN PEKOMEHAYETCA UCMO/b30BaTb CIEAYHOLLIME UCTOUYHUKN:

1 Hay4yHas OnekTtpoHHasd bubnunoteka (HOB) - Pexxkum goctyna: http://elibrary.ru

2. 3bC «HOpaint» - Pexxkum goctyna: http://www.biblio-online.ru

3. 96C «PYKOHT» - Pexxum poctyna: http://rucont.ru

4. IbC «IPRbooks» - Pexxum goctyna: http://www.iprbookshop.ru

5. 3bC «JlaHb» - Pexxum poctyna: http://e.lanbook.com/books/

6. 9bC «KHura®oHg» - Pexxum goctyna: www.knigafund.ru

7. IBC «bnbnmoTex» - Pexkum goctyna: https://kstu.bibliotech.ru

CornacoBaHo:

3aB.cekTopoM OKY® .. YconbLesa


http://ft.kstu.ra/ft/Garaev-
http://ft.kstu.ru/ft/Garaev-
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.bibliotech.ru

12. MaTepuranbHO-TeXHNYEeCcKoe obecrneyeHme AMcCumnanHbl (Mogyns).
1 J1eKUMOHHbIE 3aHATUA:
a. KOMMNEKT 3/1eKTPOHHbIX Npe3eHTauuii/cnainios,

b. ayautopus, OCHalleHHas MpPe3eHTaLMOHHON TexHWKoW (MpoeKTop,
3KpaH, HOyTOYK).
2. JlabopaTtopHble paboThl

a. YuebHble n y4yebHO-HayuHble nabopatopum WN2-246, 247, 248, 233
OCHalLleHHble criegyowmnm obopyLoBaHMEM: LWKad BbITSHXKHOW YJIH-7, Becol
aNeKTpoHHble AnD EJ-300, Becbl nabopaTopHble BJ1-210 ¢ rupeir 200 r,
3/leKTpOHarpeBatesibHble Mpuoopbl (WKag CylwunbHbIA nabopatopHblii CHOJI-
58/350 A421-124-351x1001, wkadh cywunbHbli  SPT-200, TepmocTar
CYXO0BO3A4YLUHbIA YHUBepcanbHbid TC 1/20 CITY, anekTponauTka 1-KOH®., AUCK
Irit IR-8201, TepmocTat J1633), BUCKO3UMETPbI KanuanspHble CTekNsaHHble (BIMK-
2, BIXK-3), mukpomeTp, MeLlasnika sepxHenpusogHas M3-8300.

6. Y4ebHo-Hay4yHasd nabopatopus (KomnnektHasa nabopaTopus TeXHOMNOT A
9HeproHacbllWeHHbIX  MatepuanoB)  W-2 152,  ocHalleHHas  cnegyowmm
obopygoBaHMeM: LIKag) BbITAXKHOW C MNOABOAOM BOAbl, BECbl 3/IEKTPOHHbIE
aHanMtnyeckme HTR-220CE VIBRA(Shinko), anektpoHarpeBaTe/ibHble Mpuoopsl
(wKa cywmnnbHbln nabopatopHbli CHOJ1-58/350 A421-124-351x1001, wkad
CyWNbHbIA BakyyMHbIn WOV-30 (+230°C, 30n, TouH. 2°C, undp. ynp., Tainmep,
MOACB., OKHO)), MawmHa ucnbiTatenbHag AGS-J (Shimadzu) ¢ nepcoHasibHbIM
KOMMbIOTEPOM [/151 paCYeTOB M 06PabOTKM AaHHbIX.

B. Y4yebHO-Hay4Has nabopartopus (Jlabopatopmsi CTPYKTYPHbIX METOAOB
nccnefoBaHNA 3HepProHachbllWeHHbIX MartepuanoB. OTAeneHne TepMUYECKOro
aHanm3a (LUKIM «Cneuxumusa un  cneuTtexHonorusa»)) W2-146, ocHaweHHas
cnegyrownm o6opyLoBaHNEM: KOMMNEKC M3MepuTeNibHblA (AnddepeHunantbHbIi
cKkaHupyowmii kanopumetp DSC 823e ¢ npuHTepom XEROX Phaser n MNM3BM
Pentium-4), npubop COBMELLEHHOrO TEePMOrpaBMMETPUYECKOTO aHanmsa W
anddepeHUmManbHOM  cKaHupytowein  Kanopumetpun  TGA/DSCL, TepmocTat
LUMPKYNAUMOHHBIN oxnaxgarowmii HUBER CC1-415-MT, M3BM ynpasnsatoLas ¢
nporpammHbiM o6ecneveHvem HP 500B MT Core 2Duo E7500 2GB DDR3, Becbl
3/1eKTPOHHbIe aHannTnyeckme HTR-220CE VIBRA (Shinko).

3. Mpouee

a. pabouee MeCTO npenofaBarens, OCHaLLeHHOe KOMMbOTEPOM C LOCTYMNOM
B VIHTepHeT,

b. pabouyve mMecTa CTy[eHTOB, OCHalLLleHHble KOMMboTepaMu C LOCTYNOM B
NHTepHeT, npeAHa3HayeHHble AN paboTbl B 3/1EKTPOHHOW 06pa3oBaTesbHOiA
cpede: Y4ebHbli KabuHeT (JSlabopaTopus MOAENMPOBAHUS M MNPOEKTUPOBAHUS
9HEPrOHaCbIWeHHbIX  MaTepuasioB U WU3LeNMid ¢ MYNbTUMEAUNHBLIM
obopynoBaHueM, OCHalleHHad KomnbioTepamm ABAKUS AMS3+/X2 511 (L2-
127)).



13. ObpaszoBaTe/bHble TEXHONOMNN

B yuye6HOM npouecce WCMOMb3YeTca COYeTaHue TPaAULMOHHBIX (HOpPM
MPOBeAEHNS 3aHATMIA: NeKLMIn C UCMONb30BaHNEM KOMIMbIOTEPHbLIX Mpe3eHTalui,
nabopaTopHbIX  paboT B TpPaAMUMOHHOMN  opmMe, WU  MHHOBALMOHHbIX
obpasoBaTe/ibHbIX TEXHONOIUNA, OCHOBbIBaKOLLMXCA Ha npuHUunne
npoeccroHaIbHOWA Harnpas/eHHOCTH obyuyeHus  u npeanonararLLnx
MCMOMNb30BaAHMNE AKTMBHBLIX U MHTEPAKTMUBHbLIX METOLOB W (POPM 00Yy4YeHUs, TaKux
Kak:

- METoA4 Mpo6NeMHOr0 W3M0XEHUA Y4YebHOro Marepuana Ha nekuuu,
npeAnonararoLnii NOCTaHOBKY MnpenojasaTtesieM NpobiemMHbIX BOMPOCOB U 3a4ad
N NocneayroLlee Ux peLleHne Ha OCHOBaHWUW CPaBHEHUA Pa3InYHbIX NOAXO0L0B;

- nabopaTopHble paboTbl C 3N1eMeHTaMW Hay4yHOro WuCcCnefoBaHuUa U
peweHnemM npobnemMHbIX 3afay C Moc/nefyrowmum 06CyXaeHVeM pe3ynbTaTtoB
paboTbl CTYAEHYECKNX UCCNEA0BATENbCKNX YUYeBOHbIX MOArpynm;

- MEeToj aHanu3a peasibHbIX CUTyauuidi Npu BbIMNONHEHUW NabopaTopHbIX
pabor.

YOenbHblA  BeC 3aHATMIA, NPOBOAUMbIX B WHTEPAKTMBHBLIX (hopMax,
coctasnset 20,4 % (11 yacoB) OT KOMMYECTBA YACOB KOHTAKTHOMN paboThbl.



