MWHUCTEPCTBO 06pa3oBaHMA U HayKn Poccuiickoin deaepaumnm
depnepanbHOE rocyapcTBeHHOE OHOIKETHOE 06pa3oBaTe/IbHOE YUpeXaeHune
BbICLLEr0 06pa3oBaHus
«Ka3aHCKNI HalUWoHabHbIN UCCNea0BaTeIbCKUIA TEXHOTOTMYECKUI

YHUBEPCUTET»
(PreQyY BO «<KHUTY»)
YTBEPXOAKO
[MpopekTop no YP
A" Bypmuctpos

W 7 2017 T.

PABOYAHA MPOTrPAMMA
Mo gncumnnunHe 6.1.B.0[1.9.2 «Xumua n gpnsnka nonnMmepos»
HanpaeneHue noarotoBku (cneymanbHocTb) 18.05.01 «Xumumyeckas TeXHONOrua
9HEProHacbIWEeHHbIX MaTepunanos U N3enniny»
Mpogune (cneunanmsauns) nogroToBKM
cneymanmsauma Ne 1 «Xumunyeckas TeXHONOMMA OpraHUYeCcKUX CoeJMHEHNIA a30Tax;
cneymanmsauma Ne 2 «XuUMU4yecKass TeXHOMNOrMA MONMMEPHbIX KOMMO3ULUN,
NMOPOXOB U TBEPAbIX PAKETHbLIX TOM/NBY;
cneymanmsauma Ne 3 « TeXHOI0rns aHeproHachIWeHHbIX MaTepuanoB U N3LeNniny;
crneymannsauma Ne 4 «TexXHONorna NUPOTeXHUYECKNX CPeaCcTBy;
cneymanusayms Ne 5 «ABTOMATM3MPOBaAHHOE MPOM3BOACTBO  XUMUYECKUX
npeanpuaTUin®.,

KBanupukaymnsa BbiNnyCKHMKa NHXEHEP
dopma 0byyeHus OYHAA
NHCTUTYT, (hakynbTeT NHXeHepPHbIN XMMUKO-TEXHOIOTMYECKU,
(haKyNnbTeT 3HEProHachbIlULEHHbIX MaTepnanos v n3genui
Kadeapa-pa3paboTumk paboyern nporpammsi Kaegpa XuMnun u TeXHONOTrUK
BbICOKOMOJIEKYNAPHbLIX COELMHEHNI
Kypc, cemecTp 3 Kypc, 5 cemecTtp
Yacol 3ayeTHble
eANHNLbI
Nekuynn 18 0,5
[MpaKTuyecKkne 3aHATUSA
CeMuHapcKue 3aHATUA
JNlabopaTopHble 3aHATMSA 36 1
CamocTonaTenbHas paboTa 54 15
dopma arTecTauunm 3aver
Bcero 108 3

Ka3aHb, 2017 .



Pabouyas nporpamMa CcoOCTaB/leHa C Yy4yeToM Tpe6oBaHuil PefepasbHOro
rocyfiapCTBeHHOro obpasoBaTe/lbHOro cTaHgapTa Bbicliero obpasoBaHus (Ne 1176,
yTBepXaeH 12.09.2016 r.) no cneymanbHocTu: 18.05.01 «XunmMmnyeckas TeXHOMOMMA
9HEProHacbIlUeHHbIX MaTepuanoB W u3genuii» (ypoBeHb creumnannteTa) ANS
cneymnannsaunia:

Crneuvanm3auma Ne 1 «XumMumyeckas TEXHONOTMA OpPraHMYecknx CcoefuHeHUi
asoTax;

Cneunanmsauma Ne 2 «XuUMUYeCKas TEXHONIOTUA MOMIMMEPHbIX KOMMO3ULUNA,
MOPOXOB N TBEPAbIX PAKETHbIX TONNBY;

Cneymanmsauma Ne 3 «TexXHO/10rna 3HeproHachILEeHHbIX MaTePUanoB U U3aenni»;
Cneuunanusaunsa Ne 4 «TexHONornsa NMpoTeXHNYeCcKnxX CpeacTB»;

Cneunanusauma Ne 5 «ABTOMaTU3MpPOBaHHOE TMPOU3BOACTBO  XUMUYECKUX
npeanpuUsATUn»;

Ha OCHOBaHWM y4yebHOro nnaHa Habopa obyvatowumxca 2017 ropa.

Pa3paboTumnk nporpammbl:
AoueHT Kadp. XTBMC H.H. HUKnTunHa

Pabouas nporpamMmma paccmMoTpeHa U 0fobpeHa Ha 3acefaHun Kadepbl XUMUK U
TEXHONOTNN BbICOKOMOJIEKYNIAPHBIX COeANHEHWN,
npotokon ot 16.10.2017 r. Ne 4

3aB. Kaeapoii, npodeccop A.B. KocTtouko

YTBEPXAEHO

MpoToKON 3acefaHnsa MeTOANYECKON KOMUCCUU NHXEHEPHOTO XMMUKO-
TeXHOMOrM4YecKoro NHCTUTyTa
0T 24.10.2017 r. Ne35

Mpeacepatens Komuccuum, npogeccop [ . B.A. basoToB

HavanbHnk YMU, goueHT JT.A. Kutaesa



1. Llenu ocBoeHusa gUCUNNINHLI

LlensiMn ocBOEHMA AUCUUNNANHBI «XUMUA U DU3NKA NONUMEPOB» SABNAKOTCSH

a) (hopMUpoOBaHME CUCTEMbl 3HAaHU O TEOPETMYECKUX OCHOBAX CMHTe3a U
XUMUYECKNX peakumii NonmMepos,

6) opmupoBaHME CUCTEMbl 3HAaHWA O CTPYKTYpe, (U3NKO-XUMUYECKUX
CBOWCTBAax MONMMEPOB W B3aMMOCBSI3M CBOWCTB C XUMWYECKMM CTPOEHMEM U
CTPYKTYPOW NONMMEPOB;

B) (hOpMMpPOBaHME CUCTEMblI 3HAHW O MNOMMMeEpPax, Kak O KOMMOHEHTax
9HEeproHacblleHHbIX MaTepuanoB, O BbIMO/HAEMbIX MNOAMMEpPaMU (PYHKLUAX B
CcOCTaBax 3HEProHacbllUEeHHbIX MaTepuanoB, cneumnanbHblX TPE60BAHUAX K HUM.

2. MecTo AaucumnnmuHbl (Moayns) B CTPYKType o6pasoBaTenbHON
nporpamMmmbl

OvcumnnmHa «XumMms n usnka nNoMMepoB» OTHOCUTCA K BapuaTUBHOW
yactm Ol wn opmupyeTr Yy cneymanuctoB no cneumansHoctn 18.05.01
«XMMUYecKas TEXHONIOTUS 3HEProHAaCbILWEHHbIX MaTepuanoB U U3gennin» Habop
3HaHW, YMEHWNIA, HaBbIKOB 1 KOMMETEHLNNA.

Ona ycnewHoro 0OCBOEHUA AUCUMMANHBI «XUMUA U (PU3MKA MONNUMEPOB»
cneunannucT no HanpasnieHWto noArotoBkn 18.05.01 «Xumuyeckasd TexXHONOrus
3HEProHAaCbILWEHHbIX MaTepuanos W  M3AeNnid»  [NOMXKEH OCBOUTbL MaTepuan
npeALecTBYOLWNX AUCUUMINH:

a) Bbiclwiaa matemaTuka

6) ®Pusmka.

B) O6LLas N HeopraHMyecKas XumMus.

r) OpraHuyeckasa Xumums.

[) AHanuTnyeckas XuMnsa n PU3NKo-XMMnYeckmne MeTobl aHanmsa

e) dusnyeckas Xxumms.

) [AncnepcHble CUCTEMbI Y MOBEPXHOCTHbIE ABJ/IEHMUA

AvicumnnnHa «Xumus n unsnka nonnMMepoB» ABISETCA NPeALEeCcTBYOLWEN U
Heob6xoAuMa Anst yCnewHoro yCBOEHNS NOCNEAYOLWMNX AUCLUUNNH:

a) TexHOoNorns BbICOKOMONEKYNSPHON OCHOBbI MOPOXOB W TBEPAbIX
PaKeTHbIX TOM/MB.

6) TeopeTUyecKMe OCHOBbI NepepaboTKM NONIMMEPHbIX MaTepunanos.

B) TeXHOM0rnsa Nopoxos.

r) TeXHOMOrnsa cMeceBblX TBEPAbIX PaKeTHbIX TOMN/MB.

) PN3NKO-XMMUYECKNE CBONCTBA MOPOXOB N TBEPAbIX PAKETHbIX TOM/MB.

e) OCHOBbI TEXHO/IOTUN 3HEPTrOHACbILLEHHbIX MaTepnanos.

X) MepepaboTKa 3HEProHacbIULEHHbIX MaTepnanos B U3aeNuns.

3) MeToAbl WUcCnefoBaHUS CTPYKTYPbl M CBOWCTB MOPOXOB W TBEPAbIX
PaKeTHbIX TOM/MB.

n) XMMNA roproYecBA3yLLNX BELLECTB.

3HaHMA, NONy4YeHHble NPU U3YYEHUU LAUCUUMNNUHBE «XUMUA N PU3MKa
NOMIMMEPOB»  MOTYT  ObITb  WUCMNOMb30BaHbl  MNPU  MPOXOXAEHUN  MNPAKTUK
(Npon3BOACTBEHHON M MPEAAMNNIOMHON) U BbINOMHEHUN  BbIMYCKHbIX



KBaNM(MKaLNOHHbIX paboT.

3. KomneTeHunn obydyatowierocs, ¢opmupyemble B pe3ynbTaTe
OCBOEHUS ANCUMNANHDI

OlMK-1 cnocobHOCTb UCMOb30BaTh MaTeMaTU4Yeckne, eCTeCTBEHHOHAY YHble
M WHXEHepHble 3HaHUS AN  peleHUs 3agady  CBOeM npodecCMOHanbHONM
AesATeNbHOCTH;

MK-12 cnocobHocTb  nnaHWpoBaTb U MPOBOAUTb  HEOBXOAUMbINA
9KCMEPUMEHT, KOPPEeKTHO ob6pabaTbiBaTb W aHanM3MpoBaTb  MOJIyYEHHbIE
pe3ynbTathbl.

B pesynbTaTe 0CBOEHUS AUCLUNANHBI 06YYarLWMNACA LJONKEH:

1 3HaTb: a) OCHOBHble TMOHATMA W OMpPefeneHns XUMun un GHU3NKK
MO/IMMEPOB;

6) OCHOBHble CMocobbl CUMHTE3a MNO/MMepPoB, TeOpeTUYecKMe OCHOBbI
NMPOLECCOB  pajuKanbHOW W COMOMMMEPU3aLMM, WOHHON MNOAMMepusauunu,
NOMIMKOHAEHCAUMM (CTyNneH4YaTon nonnumepusannm), XMMUYEeCKUX MpeBpaLLeHunii
NMONMMEpPOB;

B)KOH(PMTYypaLnoHHY0 7 KOH(OPMaLNOHHYO opraHusauuio
MaKpOMOeKyn,
r HaAMONEKYNAPHYIO CTPYKTYpY NnoavMMepos, 0CO6EHHOCTH

penakCcaunoHHbIX COCTOAHMI MOJIMMEPOB M OCHOBHble ()M3MYECKMe n (PU3nKo-
XUMUYECKME CBOMCTBA NOIMMEPHbIX Ter;

[) OCHOBHble MOMMMepbl, UCMOMb3yeMble B COCTaBaxX 3HEProHachlLeHHbIX
mMaTtepuanos, OCHOBHble TpebOBaHUA K HAM.

2 YMeTb: a) B 1ab0paToOpPHbIX YCNOBMAX MPOBOANTL CUHTE3 U XMMWUYECKYIO
MOAN(MKALUIO NOSIMMEPOB OCHOBHbIMW MeTOAaMu;

6) B nabopaTopHbIX YC/NOBUSAX 3KCNEPUMEHTANIbHO OnpefensaTb OCHOBHbIE
(hr3nyeckne N HU3NKo-XMMNYeCcKne CBOMNCTBA MOMMEPOB;

B) paboTaTb C HaAyYHO-TEXHUYECKOW, MNATEHTHOW W MNepuoaMUYecKoin
NMTepaTypoi B n3yvaemoin o6nact (B TOM YmnCe C 3NEeKTPOHHbIMU UCTOYHUKAMU
NHopMaLmn);

r) ycTaHaBnMBaTb  MHOFOCTOPOHHWE  CBA3M  MeXAy  UMetoulenca
NH(OopMaLKnen n nccnesyemMbiM ABNEHUEM.

3 Bnagetb: a) HaBblKAMW HaxXO0X[AEHUA B3aMMOCBA3M CTPYKTYpbl MU
XUMWYECKOro CTPOEHUS MOSIMMEPOB C KOMIMJIEKCOM WX (PU3MKO-XUMUYECKUX U
(hM3MYECKNX CBOWCTB;

6) HaBblkamMy Bbl6Opa MNOMMMEPHbLIX KOMMOHEHTOB 3HEProHachlWeHHbIX
mMaTepnanoB B COOTBETCTBUMN C KOMIMIEKCOM TPeboBaHU, NPeabAaBAAEMbIX K HUM;

B) HaBblkamn paboTbl C COBPEMEHHbIMW HAYUYHbIMW W WUCMbITATE/IbHLIMU
npuéopamn ANs uUccnefoBaHUA CTPYKTYpPbl, PUNYECKUX N (PUNKO-XUMUYECKUX
XapakTepucTUK MOJMMEPOB, B TOM YuMC/ie, NOSIMMEPOB, UCMNO/b3YEMbIX B COCTaBax
9HEProHachbIWEeHHbIX MaTepuanos.



No
n
/n

4,
MoNIMMepOB»

CTpyKTypa W COAep><aHue AUCLUMNINHBI

«XnMmmna n  pusmka

O6was TPpyAoeMKOCTb AUCUMMNNNHBLI cOCTaBnseT 3 3avyeTHbIX eanHuu, 108

Yyacos.
Pasgen
ANCLUNANH
bl

Pazgen 1
OcHOBHble
NOHATUSA
XUMUN n
hr3nkm
NnosINMEPOB.
CuHTes n
XUMMYeckue
CBOWCTBA
nosMMepoB
Pazgen 2
CTpyKTypa,
(hm3nyeckue
n (hn3nkKo-
XUMUYECKne
CBOWCTBA
nonnMMepoB
Paznen 3
Bbicokomone
KYNsipHble
COeINHEHNS
B  cocTaBax
3HeproHachb
LLLEHHbIX
MaTepuasnos

CemecTp

Nekynu

5 2

CemuHap
(MpakTnyeckne
3aHATHUA,

Buabl yuebHol

paboThbl
(B yacax)

Nab6opar
OpHble
paboThl

nabopaTopHble
NPaKTUKyMbl)

22

14

®dopma arrectaymu

5. Copep>kaHue NeKLUWOHHbIX 3aHATUIA

(hopPMUPYEMBIX KOMNETEHL NI

Nen/n

Pasgen oucumnavHbl

Pazgen 1 OCHOBHble
MOHATUS NOSIMMEPHO
(PU3NKOXUMUN.
CuHTe3 1 Xxumunyeckue
CBOWCTBa NONMMEPOB

2

Yacbl

Tema NeKLMOHHOI 0
3aHATUA
Tema 1. BeegeHue B

AUCLUNNHY
OCHOBHble NOHATKA
XUMUU N (PUSUKN
NONUMEPOB.
Knaccugmkauus

OueHOYHbIe
cpeacTBa ans

npoBeaeHns
CPC NPOMEXYTO4YHOM’
aTTecTauum rno
pasgenam
38 KoHTponbHas
paboTa,
KONNOKBUYMBbI no
nabopatopHbIM
paboTaMm, KOHCMEKTbI
no remam CPC
16 KoHTposibHas
paboTa,
KONOKBUYMBbI no
nabopatopHbIM
paboTam, KOHCMEKTbI
no remam CPC
KoHTposibHas
paboTa, KOHCMNEKTbI
no remam CPC
3auet
no TemMamM C YKa3aHUEM
KpaTtkoe dopmMmumpyemble
cofepXXaHue  KOMIMeTeHUUN
Llenn n OrlK-1
3a4aum
Kypca. CBs3b
C  Apyrumu
avcumnanHa
MW



HomeHknartypa.

Tema 2. Cnocobbl
noflyyeHuns
BbICOKOMOJIEKYIAPH
bIX COeINHEHWNIA.
XnmMmun4veckune
peakuum
NONUMEPOB.

CoBpemeHHO
e COCTOfHUue
n
nepcrneKTuBbI
pa3BuTUA
XUMUMU,
WK n
TEXHO/I0T UK
noJIMMeposB.
OCHOBHbIe
MOHATUA n
onpegeneHns
(MoHoMmep,
nonvmep,
BbICOKOMO/Ie
KynsipHoe
coefiuHeHue,
ofiuromep,
MaKpOMOJIeK
yna,
3N1eMeHTapHOo
e 3BEHO,
CTeneHb
nonnmepmsay,
nn,
MOJIEKYNSAPH
ble macchl,
MOIEKYNAPHO
-MaccoBoe
pacnpegeneH
ne).
MpuHUUNBI
Knaccugumkaw,
nm n
HOMEHKNatyp
a NnoJiMuMepoB.
O6uias
XapakTtepucT
nKa
cnoco6os
noJslyyeHus
BbICOKOMO/1E
KYNAPHbIX
COeIHEHWIA.
Monnmepusa
uus.
OcCHOBHbIe
TUMbI
peakuui
nonvmMepu3sad
nw.
PagukanbHas

OnkK-1
MK-12



nonnmepmsal,
ns.
JNieMeHTapH
ble peakuuu
pagunKanbHOM
nonnmepmsay,
nn. Crnoco6wl
NHNULMNPOBA
HUA,
NHULMATOPbI.
Poct  uenw.
O6pbIB Lenw.
Peakunu
pekoMbuHal,
nn,
avcnponopy,
NOHNPOBaHNA
n  nepegauu
Lenw.
KnHeTnka
pagnKanbHoM
nonnmepmsay,
nmn npu
MasnbIX
CTeneHsx
npespaLyeHun
A,

VoHHas
nonnmepmsal,
ns.
KaTuoHHaga wu
aHWOHHas
nonnmepmsay,
.
WHnynuposa
Hue
npovecca.
KaTtanusartop
bl KaTMOHHOW
N aHWOHHOW
nonnmepmsal,
un. Poct
uenn. O6pbIB
Lenw.
MoHaTMEe O
KOOpAUHauno
HHO-MOHHOW
nonnmepmsay,
nw.
MonnkoHaeH
cayua
(cTyneHyvaras



Pasgen 2 CtpykTtypa,

(hm3nyeckue

(PM3NKO-XUMUYECKMNE
CBOWCTBa NONMMEPOB

n

2

Tema 3. CTpykTypa
MaKpOMONeKy/l.
MMbKocTb
MaKpOMOeKYNAPHb
X Lenen.

nonvmMepm3sad
ns). Tunbl
peakwyuii
MONMKOHEHC
auum.
Mo6oYyHbIe
peakumu npu
MONMKOHEHC
auum.
KnHeTnka
HepaBHOBECH
o n
paBHOBECHO
MONMKOHEHC
auum.
XumMmnyeckne
peakuuu
NMoIMMEPOB.
MonumepaHa
NOTUYHbIE 1
BHYTPUMOJIEK
yNapHble
npespatyeHu
Al. CuHTtes
6/10K- 7
MPUBUTBLIX
COMoMMEpPOB

Peakuunun
LecTpyKuuu
NMoMMEpPOB.
Mexxmonekyn
ApHbIE
peakumm
NMoMMEpOB.
O6pasoBaHue
ceTyartbiX
CTPYKTYP.
CrapeHune
MOMMEPOB.
KoHdurypau,
NOHHas
opraHusaumns
MaKpoMOsieK
yn n
KOH(urypaty,
NOHHas
n3omepus.
KoHtopmanu
OHHble
nepexogbl U
KOH(hopmaLm
OHHas

OrnkK-1
MK-12



Tema 4.
(HagMmonekynapHas)
CTPYKTYypa
(hasoBble

B NosiMmepax.

Tema 5.

PenakcaynoHHbIe
npouecchl

dazoBas

nepexofpb

n3omepums
MaKpoMoJsieK
yi.
BHyTpeHHee
BpalleHve U
rMOKOCTb
MaKpoMoJsieK
YNAPHbIX
Lenei.
MapameTpsl
N301MPOBaHH
ol
MaKpoMoJsieK
ynbl. Mogenu
NoNMepHO
uenu.
KonnuectBeH
Hble
XapakTtepuct
NKK
rmbkocTMm.
dakTopsl,
onpegenstoLy
ne rmnbkocTb
MaKpoMoJsieK
YNAPHbIX
Lener
nonnmepa.
AMOp(HbIE U
Kpuctaninsy
n owmecs
nonnmepsl.
Hagmonekyn
ApHas
CTPYKTYypa
aMOPgHbIX 1
Kpuctannmue
CKMNX
NnosINMEpPOB.
daszoBble
nepexoibl B
nonumepax.
MexaHn3m
KpucTaninsa
Lunu
noJIuMepoB.
Oco6eHHoCT
U nnaeneHns
NnosINMEpPOB.
OcobeHHOCT
n

B penakcauunoH

OnkK-1

OnkK-1
MK-12



nonvmMepax.
PenakcaynoHHble
(dm3nueckne)
COCTOSIHMA
nosiMMepos.

Tema
[JedopmaunoHHble
CBOWCTBA
MexaHun4eckas
MPOYHOCTb
NnonMMepoB.

6.

n

HbIX
npoueccos B
nonnmepax.
CnekTp
BpemeH
penakcayuu
aMopgHoro
nonumepa.
MpuHUMN
TemnepaTypH
0-BPEMEHHOW
cynepnosunuym
n
OcobeHHoOCT
n
CTeknoob6pas
HOro,
BbICOKO3/1acT
nyeckoro u
BA3KOTEKyuYer
0 COCTOSHWIA
MO/IMMEPOB.
M3meHeHne
npupoabl "
XapakTtepa
Aeopmavmu
npu
nepexogax B
cTeknoobpas
Hoe,
BbICOKO3/1acT
nyeckoe n
BA3KOTEKYyYee
COCTOAAHMSA.
Bnunsanune
pasINYHbIX
(hakTOpoB Ha
Temnepartypbl
B3aMMHbIX
nepexoaos -
Temmneparypy
CTeKN0BaHu4,
Temmneparypy
TeKy4ecTu.
Jehopmanuo
NHblE
CBOWCTBa
cTeknoobpas
HbIX
nofMMepoB U
nosMMepoB B
KpucTanimye

OnkK-1
MK-12



Pazgen

3 2

BbICOKOMONEKYNAPHDI

e  COoeAuHeHus

cocCTtaBax

3HEProHachlWEeHHbIX

MaTepmanos.

B

Tema

XapakTepuctunka

TpeboBaHuUA

7.
n
K

BbICOKOMOIEKYNSp U
bIM COEAWHEHUSIM B

coCTaBax

3HEProHachlWeHHbIX

MaTepmanos.

CKOM
COCTOAHUM.
fABneHue
BbIHYXEHHO
n
3aNacTUYHOCT
n.
CoBpemeHHbI
e
npeacTaB/ieH
ns 0
paspyLeHun
nosIMMepoB.
TepmodnykT
yaumnoHHas
KOHLenuus.
MonsyyecTb
n
LONroBeyHoe
Tb
NoSIMMEPHbBIX
MaTepuanos.
Bnunsanune
paga
(hakTOpoB Ha
MeXaHU4ecKu
e  CBolicTBa
NnoJIMMepoB.
Jedopmanno
NHble
CBOICTBa
nosiMmMepos B
BbICOKO3NacT
NYyecKom
COCTOAHUM.
Buabl
3HeproHachb
LLLeHHbIX
mMaTtepuasnos
Ha OCHOBe
noJIMMeposB.
OCHOBHbIE
cneunancHble
TpeboBaHUS K
nonnumepam B
cocTaBax
3HeproHachb
LLLeHHbIX
mMaTepuanos.
HuTpatsl
Len1n03s.l
Kak

OnkK-1



nonmMmepHas
MexaHu4ecka
A n
3HepreTuyec
Kas  OCHOBa
nopoxoBs n
paKeTHbIX
TBepAbIX
TOM/MB.
Monumepsl -
cBA3ylOLlLMe
CMEeCeBbIX
paKeTHbIX
TBEpAbIX
TOM/MB.
Knaccudgumka
uus.
TpeboBaHus,
(hyHKLMN
CBA3YIOLLETO.
AKTUBHble U
HeaKTUBHbIe
cBAsytoLme.
Mpumepsl,
peakumm
OTBEpPXAeHuA

6. Cofep>kaHue CEMUHAPCKUX, npakTUNYecKnx 3aHATUN
(nabopaToOpHOro NpakTuUKyma)

Y4ebHbIM N1aHOM MOArOTOBKM CrneuuanncTtoB no crneyuansHoctn 18.05.01
«XMMUYECKass TEXHOJMIOTUA JHEProHacbIUEHHbIX MaTepuanoB W U3AENNIA» o
AVCUUNNMHE He NPeayCMOTPEHbl NPakTUYecKne 3aHATUA.

7. Cofep>KaHue nabopaTOpPHbIX 3aHAT U

Llenb npoBeaeHnsi nabopaToOpHbIX 3aHATUA - OCBOEHUE NEKLMOHHOIO
marepuana, Kacarollerocs OCHOBHbIX TEM AWCUWUMAWHBI, a TakKXe MpuobpeTeHmne
CTy[leHTaMW HaBblKOB, CBfiI3aHHbIX C MO/IYyYEeHWUEM TMO/UMEPOB MeToAaMMu
nonuMmepusaumMm 1 NONUKOHAEHCAUMM W HEKOTOpPbIMM  MeTodaMn KX
nccnefoBaHMs, a TakXKe BblpaboTKa yMEHUIA U NPUEMOB 06pPabOTKM Mony4vaeMblX
3KCNEPUMEHTaNbHbIX AaHHbIX.

Ne Paspgen Uachl HanmeHoBaHue dopmumpyemble
n/n ANCUMNANHBI nabopaTtopHoli paboThbl KOMIMeTeHL N
1 Pasgenl 8 JI/p Nel MonyyeHwne OrnkK-1

OCHOBHbIE @ - wHT) nonMMepoB EneTo,qOM MK-12

NnoHATKA paguKanbHoOn

NoNUMepPHO nonMmepusauuu.

(MU3NKOXUMUN. PagunkanbHas

CuHTes u nonmMMmepusaumnsa ctupona B

XnMmnyeckune Macce.



CBOICTBA
BbICOKOMON CKYNA [

o 8
HbIX COeAVHEHWIA
(2 - nHT)
6
Paspen 2 6
CTpykTypa, (2 - wHT)
thunsnyeckune n
(hn3nKo-
XUMMYECKMe
CBOICTBA
BbICOKOMOJIEKYIAP
HbIX COeANHEHWI 8
(4 - wHT)

NlabopaTopHble paboTbl NPOBOAATCSA B NMOMeLLEHUSAX YYebHbIX nabopatopuit
Kapeapbl XTBMC ¢ wucnonb3oBaHMeM o06LLenabopaTopHOro u cneyuansHoro

JI/p Ne2 MNonyyeHwne
nosiMepoB MeTOLOM
NoSIMKOHAEeHcaUuK.
MonnkoHaeHcayms
aUNUHOBOMN KNCNOTbI U
ONATUNEHTIMKONA.

JI/p Ne3 OnpegeneHue
cpeaHel MoneKynspHo
macchbl noavmepa un
OLeHKa
TEPMOANHAMUYECKOTO
KayecTBa pacTBopuTens
BMCKO3UMETPUYECKUM
MeTOLOM

JI/p Ne4 OueHka
TEPMOCTAbUNBHOCTY 1
napameTpoB npotecca
pas3noXXeHns NOJMMEPHOro
maTepuana MeToAoM
TepMOrpaBMMeTPUYECKOro
aHanunsa

JI/p No5 OnpegeneHue
aedopmMaLMOHHbIX
CBOICTB NOMMMEPHOI0
matepuana npu
pacTsXXeHUu n/nnm
cxatum

060pya0BaHMA, YKasaHHOro B .12 paboyeit nporpamMmmbl.

Neo
n/n

8. CamocTosATeNbHadApaboTa CTyjeHTa

OrnkK-1
MK-12

OrnkK-1
MK-12

OlnkK-1
MK-12

OrnkK-1
MK-12

dopmumpyeMble KOMMNeTEHL NN

Tewmbl, Uachl ®dopma CPC
BbIHOCMMbIE Ha
caMoCTOATeSNbH
yip pa6oty

MonekynsapHas 8 MoaroToBKa n OlNK-1
mMacca n BbINOMIHEHME KOHCMNekToB [1K-12
MOJIEKYIAPHO- no TemMaM, He BOLUeALINX
maccoBoe B IEKUMOHHbIA MaTepuan;
pacnpefeneHue noAroToBka K
NONUMEPOB. KOHTPONbHOW paboTe;
YcpeaHeHHble noAroToBKa K
(cpeaHwue) nabopatopHoli pabote w

MOJIEKYNIAPHbIE
macchl
(cpegHeuuncnosa

BbIMOMHEHME 0TYeTa MO
nabopaTopHoii pabore.



A,
CpefiHeBecoBas).
OnpepeneHue
CpefiHe4yncnoBo
7
MOJeKYIAPHOA
macchbl 3
[aHHbIX no
OCMOTUYECKOMY
[aBNEHMIO
pacTBopoB
noMMepoB.
CseTtopaccesiHune
Kak MeToq,
onpegeneHuns
CpeLHeBECOBO
MOeKYNAPHOWA
macchl
NnoMMepoB.
BuckosnmeTpus
Kak MeTog,
onpegeneHuns
CpeAHEeBA3KOCTH
oM
MO/EeKYNIAPHOWA
macchl
NnoMMepoB.
TexHunueckne
npviemsl
CuHTe3a
nonMMepoB
MeTOoLOoM
nosiMMepmsalmm
bnoyHas
nonmmepunsauns

nonvmMepu3ayus
B pacTBOpe,
3MY/NbCUOHHAA

nonvmMepu3ayus

nonnmepmnsaums
B TBEP/OW chase.
Cnocobbl
npoBsefeHuA
NnoSIMKoHAeHcal,
nu. MposefeHns
NnoSIMKoHAeHcal,
nM B pacnnase,
pacTBope, Ha
rpaHuue
pasgena (as.

MoarotoBka n
BbINO/IHEHWE KOHCMEKTOB
no TemMam, He BOLIEALINX
B NIEKUMOHHbIA MaTepuan;

noAroToBKa K
KOHTPONbLHOWA paboTe;
noAroToBKa K

nabopaTtopHoi pabote U
BbIMOMIHEHME OTYeTa MO
nabopaTtopHoli pabore.

MoarotoBka n
BbIMO/IHEHWE KOHCMEKTOB
no TemMaMm, He BOLUeALINX
B IEKUMOHHbIA MaTepuan;

noAroToBKa K
KOHTPO/IbHOW paboTe;
noAroToBKa K

nabopatopHoli pabote W
BbIMOMHEHME 0TYeTa MO

OMnkK-1

OMnkK-1



PagukanbHas
cononnmepmsal,
ns. KnHetuka
pagnKanbHO
cononnmepmsal,
nin.  YpaBHeHUe
cocTaBa
cononumepa.
OCHOBHbIe
npeacrasfieHns
0 CTapeHun u
cTabunusaymm
NnosIMMepOoB.
Buabl cTapeHms.
Tunol
LeCTPYKTUBHbIX
npoteccos B
nofnmepax.
CTpyKTypupoBa
Hue.
TepmMunyeckoe
cTapeHue B
oTCyTCTBME
Kucnopoaa.
TepMooKucnnTe
NIbHOe CTapeHue.
CrapeHue
nosiMepoB Mof
JeicTBUEM
cBeTa n
N3NyYeHWN
BbICOKOWA
aHeprum.
MexaHu4eckas
LecTpyKumsa
nosiMmMepoB n
LecTpyKuma nop
fencTBnem
XUMUYECKUX
areHToB.
3awmra
noinmepos  OT
TEPMUYECKOTO 1
TEPMOOKMCINTE
NIbHOTO
cTapeHus.
OCHOBHbIE TUMbI
TepmocTabunmaa
TOPOB.

3awmra
nonMepos  OT

nabopatopHoli paboTte

MoprotoBka n
BbINO/NHEHNE KOHCMEKTOB
no TemaM, He BOLUEALINX
B NEKLMOHHbI MaTepuan;
noAroToBKa K
KOHTPONbLHOW paboTe.

MoarotoBka n
BbIMO/IHEHME KOHCMEKTOB
no Temam, He BOLUEALINX
B IEKLMOHHbIV MaTepuan.

MoarotoBka n
BbINO/IHEHME KOHCMEKTOB
Nno Temam, He BOLUEALINX
B IEKLMOHHbIV MaTepuan.

OrnkK-1

OnkK-1

OlnK-1



CBETOBOrO
cTapeHus.
OCHOBHbIE TUMBbI
CBETOCTAbMNM3a
TOPOB.

CBsssu mMexay
MakKpomoJsiekyna
MU. Mpupoaa
cun
MeXMOonNeKynap
HOro
B3aUMO/ENCTBYU
A
KonnyectBeHHb
e
XapaKTepucTuku
rmoKocTM.

CBfi3b rmbKocTn
(>kecTKOCTM)
MaKpOMOJIeKYN
c nx
XUMUNYECKUM
CTPOEHUEM:
(hakTophl,
BAMAKOWIME  Ha
rMoKoOCTb
peanbHbIX
NoSIMMEPHbIX
Lienei.

da3oBble
nepexopsl B
nosnmepax
(Kpuctannusaymu
f,  NnaBneHue,
NnonMMopgHbIe
npespaLieHuns).
MexaHun3m
rOMOTEHHOMA
Kpuctanamsauu
N MOAUMEpPOB.
dakTophl,
BAMAOLLINE  Ha
CKOpPOCTb
Kpuctanamsauu
N MOSMMEpPOB K
CTeMeHb
KpUCTanin4yHoc
.
OcobeHHOCTH
nnaBneHus
NoSIMMEPHbIX
KpUCTanos.

MogrotoBka
KOHTPONbLHOW paboTe.

MoaroToBKa

K

"

BbINO/NHEHNE KOHCMEKTOB
no TemaM, He BOLUeALINX
B IEKUMOHHbIA MaTepuan;

NOAroToBKa K
KOHTPO/IbHOW paboTe

MoarotoBka K
KOHTPO/IbHOW paborTe,
NOAroTOBKA K

nabopaTopHoii pabore.

OrnkK-1

OnkK-1

OrnkK-1



10 CwuHTe3 n 8 MoaroToBKa n OlNK-1

XapaKTepnctmnka BbIlMO/IHEHNE KOHCMNEKTOB
OCHOBHbIX no Temam, He BoLlefLLInNX
MPOMBILLUNEHHBI BJ'IeKLI|I/IOHHbII7I Marepunarn.

X MOJINMepOoB.
Mpon3BoaHbIe
3TUNEHa.
Monnmepsl
Xnop- 7
(hTOp3aMeLLeHH
bIX 3TUNEHa.
AKpunatbl.
MonunBuHunaueT
ar.
byTtaaneHoBble,
oyTagneH-
HUTPUNLHBIE,
oyTagneH-
CTUPOJIbHbIE
Kay4yyKu.
MpupopgHble
nonmmepbl
(uenntonosa,
Kpaxmarn).
MpocTbie n
CNOXHble
agumpbl
Lennwnossl K
Kpaxmana.

9. 'cnonb3oBaHMe PeNnTUHIOBO CUCTEMbI OLEHKN 3HAHWIA.

Mpn oueHKe pe3ynbTaToB [AesATENbHOCTU CTY[AEHTOB B paMKaxX AUCLUNNINHBI
«XUMUS M (PU3MKa MNONUMEPOB» WUCMOMb3YeTCs PEeNTUHroBas CUCTEMA Ha
OCHOBaHUN «[10NOXeHMA O 6anNbHO-PENTUHIOBON CUCTEME OLIEHKU 3HaHWi
CTYAEHTOB 1 06ecreyeHns KauecTBa y4ebHOro npowecca.

PeliTUHroBass oOueHKa (QOpMUPYyeTCA Ha OCHOBaHUM  TeKyWero wu
MPOMEXYTOUYHOIro KOHTPOnsA. MakCcumanbHOe U MUHUManbHOE KONM4ecTBo 6annos
Mo pasMyHbIM BMAaM Yy4ebHON paboTbl ONMUCAHO B MOMIOXEHUN O PEWTUHIOBOWA
CUCTEME.

Mpn  M3yYeHUU AUCUUNAUHBLI NPeayCcMaTPUBAETCS BbINOMHEHNE ABYX
KOHTPO/IbHbIX PaboT, NATW NnabopaToOpPHbIX PaboT, BOCbMW KOHCMEKTOB MO TeMawm,
He BOLUEALINM B NEKUMOHHbIA mMaTepuan. 3a 3TW KOHTPO/bHble TOUYKWU CTYAEHT
MOXeT MONyuYnTb MUHUMANbHOE W MaKCMMalbHOEe KONMYecTBo 6annos (CM.
Tabnuyy).



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

Konnoksnymel no 3) 30 50
nabopaTopHbIM
paboTam
KOHTpo/bHbIe paboThl 2 18 30
KoHCNeKTbl No Temam 8 12 20
CPC
NToro: 60 100
10. OueHOYHble CcpefcTBa [A1A TeEKYWero KOHTPONA yCneBaemMoCTMU,

I'IpOME)KyTOLIHOI‘/JI arTTecTaunnm no nToramM oCBOEHNA ANCLUNMNTIUHDI

OLEHOYHbIE CPeACTBA /15 NPOBEAEHUS TEKYLLEr0 KOHTPO/NS YCNEeBaeMOoCTH,
MPOMEXYTOUHON aTTecTaumm 06yvalolWmxcs W UTOroBoi (rocyAapcTBEHHO
MTOrOBOI) aTTecTauun pa3pabaTbiBAlOTCA COrMACHO MOMOXEHUID 0 doHgax
OLEHOYHbIX CPEACTB, paccMaTpuBalOTCS KaK COCTaBHas 4acTb paboueld
NporpamMmMbl U 0hOPMASIOTCS OTAENbHBIM AOKYMEHTOM.



10. HpopMayMoHHO-MeT 04MYecKoe obecrieyeHne LUCLUNINHDI
10.1 OcHoBHafa nnTepaTypa

[pn n3yyeHnn ancumnIvHbl «XUMna u CbI/I3I/IKa noJsinMepoB» B Ka4eCTBE OCHOBHbIX

MCTOYHMKOB MHDOPMALIMN PEKOMEHYETCS UCMO/Mb30BaTh C/IEAYHOLLYIO IUTEPATYPY.

OCHOBHble UCTOYHUKKN MHGPOpPMALMN Kon-Bo 3Ks.

1. KypeHkos, B.®. Xumusa n pusnka 48 3k3. B YHUU KHUTY
BbICOKOMOJIEKYIAPHbIX COeUHEHWNIA: yyeb. nocobue ans
By30B / Ka3aHb: byTneposckoe Hacnegue, 2009. - 292 c.
2. Knpees, B. B. BbicokomonekynsipHble coegnHeHnss 3b6C «HOpaiiT»:
B24. YacTb 1:YuebHuk / Knpees B.B. — M. : i3gatens- <URL:http://www.biblio-
cTBO KOpaiit, 2016 — 365 c. online.ru/book/44521F55-0BB6-
49C4-8390-38A6BE9B6C42>
LocTyn n3 nto6oi Toukn NHTepHe-
Ta nocsne perncrpauyuu c IP-
agpecos KHUTY
3. Kupees, B. B. BoicokomonekynapHble coefHeHns IbC «HOpaiT»:
B 2 4. UacTb 2 : YuebHuK / Knpees B.B. — M. : N3pgatenb- <URL:http://www.biblio-
cTBO HOpaiT, 2016 — 243 c. online.ru/book/3D 18372E-9FFD-
AACF-AB4F-5DB140F0260F>
LocTyn n3 nio6oi Toukn NHTepHe-
Ta nocne perucrpauumn c IP-
agpecos KHUTY
4. lMopoxa, pakeTHble TBepAble TonaMBa U ux csoi- 101 sk3. B YHNLU KHUTY
CTBa: (PU3MKO-XMMUYECKMe CBOMCTBA MOPOXOB U PaKeTHbIX
TBEpAbIX TOMAMB : yyeb. nocobme / A.B. Koctouko, B.M.
KasbaH ; KasaH, roc. TexHon. yH-T — KasaHb, 2014 —
398, [2] c.

10.2 [ononHuTeNnbHaa nuTepaTypa
B KauyecTBe [4OMOMHUTENbHLIX UCTOUYHMKOB WMH(OPMaLUN PeKOMeHayeTCcs UCMNO/b-

30BaTb CMEAyHOLLYIO NMTepaTypy:

[ONONHUTENbHbIE UCTOUYHUKK UHGBOPMALLUK Kon-Bo 3Kas.

1 Tarep, A.A. P13NKO-XUMMA NONNMEPOB : yyeb. 13k3 B YHNU KHUTY
noco6ue / nop pea. A.A. Ackaackoro .— 4-e n3ga., nepepao.
n gon. — M. : Hayuy. mup, 2007 — 576 c.

2. XNMUS U TEXHONOTUA CUHTEeTUYecKoro Kkaydyka : 351 ak3 8 YHUL KHUTY
yueb. nocobue anda CTyf. BYy30B, 006y4Y. no cney. "Xumuu.
TEXHOMO0MA BbICOKOMOJIEKYIAPHbLIX COEAMHEHUIA 1 NONN-
MepHbIX MaTepuanos” / JLA. ABepKo-AHTOHOBWUY [u ap.] —
M. : Xumusa : KonocC, 2008 — 358 c.

3. OueHKa NpouUeccoB cTapeHunsa u ctabmunmsauum no- 70 ak3 B YHUL KHUTY
numepoB :y4yeb. nocobme / E.H. Yepesosa [u ap.] ; KasaH,
Hal. uccnef. TexHon. yH-1 — KasaHb, 2011 — 80 c.


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

4. YepesoBa, E. H. CrapeHne nonumepoB u noam- 66 3k3 8 YHUL, KHUTY
MEPHbIX MaTepuanoB Noj AeACTBUEM OKPY>KatoLlel Cpeabl 1
cnocobbl cTtabunmsauum mMx CBOWCTB: y4yeb.nocobue. 4.1 :
CTapeHue NoanMMepoB 1 MOJIMMEPHbIX MaTepuanos Mo feii-
CTBMEM OKpy>atoleir cpegbl / E.H. YepesoBa, H.A. Myk-
meHeBa, [.H. HyrymaHoBa ; KasaHCKuWin Hal. wuccneg. Tex-
HOM. YH-T — Ka3saHb : M3a-80 KHNTY, 2016 — 177, [3] c.
5. KypeHkoB, B.®. MpakTukym no xumun n dmnsmnke 100 sk3 B YHNL, KHUTY
BbICOKOMONEKYNSPHbIX COEANHEHUI : yueb. nocobue ans
CTY[4. XMMUKO-TeXHO/. By30B — M. : KonocC, 2008 —
394, [3] c.
6. MapaesB, N.X. HacTonbHasa KHMUra TepMMHOB M No- 56 3k3 B YHNL KHUTY
HATUIA LNS CNEeLMannucToB NOSMMEPHOrO Harnpas/ieHUs: CNo- SNIEKTPOHHbIV pecypc:
Bapb TEPMUHOB U noHATUMI /| N.X. TapaeB [n ap.] ; KasaH- <URL:httn://ft.kstu.ru/ft/Garaev-
CKWI Hal,. uccnef. TexHon. yH-T .— Kas3saHb : M3a-80 KHW- Nastol kniga terminov i nonyatiy
TY, 2016,— 407, [1] c. nolimer naDrav.r>df>
7. NabopaTtopHOe NonyyYeHne CBA3YHLWNX CMECeBbIX DNEeKTPOHHbIN pecypc
TBEPAbIX PaKeTHbIX TONANB: yyebHoe nocobue / N.X. Mapa- <URL:http://ft.kstu.ru/ft/Garaev-

es, A.B. Koctouko, T.N. MyxameTwWuH ; KasaH, Hal,. uc- laboratomoe poluchenie tonliv.pdf
cnef. TexHon. yH-t .— KasaHb : 3g-80 KHUTY, 2015 — >
112 c.

8. JTabopaTopHbIli aHanM3 KOMMOHEHTOB CMECEBbIX  DNEKTPOHHbIN pecypc
TBEP/AbIX PAaKETHbIX TOMMUB: MeToAu4veckme ykasaHua K na- <URL:httn://ft.kstu.ru/ft/Garaev-
6opaTopHbiM paboTam / U.X. apaes, A.B. KocTtouko, T.W. laboratomiy analiz tonliv.ndf>
MyxameTWwnH ; KasaH, Hal. uccnej. TexHon. yH-1 — Ka-
3aHb : M3g-80 KHNTY, 2015 — 72 c.

9. AnekcaHgpos, B.H. MexaHuueckue cBoiictBa no- 70 3k3 B YHUL, KHUTY
NMMepHbIX MaTepunanos :y4yeb.nocobue / KasaH, Hau,. uc-
cnef. TexHon. yH-T — 2 — KasaHb : KHUTY, 2011 — 79
C.

10. WunnuHa, O.T. TepMuyecknin aHanns B nsydeHun 70 sk3 B8 YHUL, KHUTY
nonnumepos :y4yeb. nocobue / KasaHCKWiA Hal,. nccnen. Tex-

Hon. yH-T — KasaHb, 2014 — 97, [3] c.

10.3 3/1IeKTPOHHbIE UCTOYHUKN NHDOpMaL N
Mpy U3yyveHUN ANCUUNIUHBE «XUMUSA U (PU3MKA NOSIMMEPOB» B KayeCTBe 3/1EKTPOH-
HbIX NCTOYHWMKOB MH(OPMaLMN PEKOMEHAYETCS NUCMONb30BaTb CleAyHoLMe NCTOUHMKMN:
1 HayyHas OnekTpoHHast brubnuoteka (H3B) - Pexxum goctyna: http://elibrary.ru
2. ObC «HOpait» - Pexxum goctyna: http://www.biblio-online.ru
3BC «PYKOHT» - Pexxum goctyna: http://rucont.ru
3BbC «IPRbooks» - Pexxum goctyna: http://www.iprbookshop.ru
3BC «JlaHb» - Pexxum goctyna: http://e.lanbook.com/books/
3BC «KHuradoHg» - Pexxkum goctyna: www.knigafund.ru
IBC «bnbnmoTex» - Pexxum goctyna: https://kstu.bibliotech.ru

N o oA~ w

CornacoaHo: i tmwrnas s

3aB.cekTopoM OKY® . . YconblieBa

YHUBIK UHT»
FOHO-Hay4HbIU
MunpManMoHHbIN LEeHTP _


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. MaTepnanbHO-TeXHNYECKOe obecrieyeHne AUCLMMNINHBI (MOLYNSA).
1 JleKUMOHHbIE 3aHATUA:
a. KOMIMJIEKT 3NeKTPOHHbIX Mpe3eHTauuin/cnanios,

b. ayauTopus, OCHalleHHas MPe3eHTaLUMOHHON TeXHMKOM (NpoekTop,
3KpaH, HOYTOYK).
2. JlabopaTopHble paboTbl

a. Y4yebHble M y4dyebHO-Hay4yHble nabopatopum W2-246, 247, 248, 233
OCHalleHHble crefyloWwmMM 060pyA0BaHMEM: LKA BbITXHOW YJIH-7, Bechl
3aNeKTpoHHble AnD EJ-300, Becbl nabopatopHble BJ1-210 ¢ rupen 200 r,
aneKTpoHarpesBaTefibHble Mpubopbl (WKag CywunbHbli nabopaTtopHblin CHOJI-
58/350 A421-124-351x1001, wkag  cywunbHblii  SPT-200, TepmocTar
CYX0BO34YLWHbIN yHUBepcanbHbli TC 1/20 CIY, anekTponanTka 1-KOH®., AUCK
Irit IR-8201, TepmocTat J1633), BUCKO3UMETPbI KanunnsapHble CTeKNAHHble (BIMK-
2, BIMXK-3), mukpomeTp, Melwanka BepxHenpusogHasa M3-8300.

6. YuebHo-Hay4Haa nabopatopus (KomnnekTHad naboparopusa TeXHOMNOrns
9HepProHacbIlWeHHbIX  MaTepunanos) nN-2 152, OCHallleHHas cnegyroLmm
obopyfoBaHMEM: LKA BbITSXKHOW C NOABOAOM BOAbl, BECbl 3/1EKTPOHHbIE
aHanutnyeckme HTR-220CE ViBRA(Shinko), anekTpoHarpesarte/ibHble Npubopsbl
(wkagp cywmnnbHbld nabopaTopHbln CHOJ1-58/350 A421-124-351x1001, wkad
CYWNbHbIN BakyyMHbIn WOV-30 (+230°C, 30n, TouH. 2°C, undp, ynp., Tanmep,
MOACB., OKHO)), MawmnHa mucnbiTatenbHad AGS-J (Shimadzu) ¢ nepcoHanbHbIM
KOMMbIOTEPOM AJ15 pacyeToB N 06pabOTKN faHHbIX.

B. YuebHO-HayyHaa nabopatopusa (JlabopaTopus CTPYKTYPHbIX MeTOLOB
NCCNefioBaHNA 3HeproHacbllWeHHbIX MaTtepuanoB. OTAefleHWe TepMUYECKOro
aHanmsa (UKIM  «Crneuxumuns un  cneytexHonorua»)) WM2-146, ocHalleHHas
cnefytoLwmm o060pyaoBaHUEM: KOMMIEKC U3MepPUTEeNbHbIA (AuddepeHumnanbHbIi
cKaHupyowmin kanopumetrp DSC 823e ¢ npuHTepom XEROX Phaser n NaBM
Pentium-4), npubop COBMELEHHONO TepMOrpaBMMeTPUYECKOro aHanmsa Mu
anddepeHumansHoM  ckaHupyrouwen kKanopumetpun TGA/DSCL, TepmocTat
LMPKYNaUnMoHHbIA oxnaxaaowmin HUBER CC1-415-MT, NM3BM ynpasnswowas ¢
nporpammHbimM o6ecrnieyeHnem HP 500B MT Core 2Duo E7500 2GB DDR3, Becbl
9NeKTPOHHbIe aHanuTnyeckne HTR-220CE ViIBRA (Shinko).

3. Ipoyee

a. paboyee MecTo npenogasaTesnis, OCHalleHHOe KOMMbIOTEPOM C AOCTYNOM
B VIHTepHeT;

b. paboume MecTa CTYAEHTOB, OCHallleHHble KOMMbOTEPAMW C AOCTYNOM B
WHTepHeT, npefHa3HayeHHble A1 paboTbl B 3/M1EKTPOHHOW 06pa3oBaTe/lbHOW
cpefie: YuebHbIW KabuHeT (Jlabopatopusi MOAENUPOBAHUS U MPOEKTUPOBAHUS
3HEProHacCbIlWEHHbLIX  MaTepuasnos 7 n3aenni C  MyNbTUMEANAHbLIM
obopyfoBaHMeM, OCHalleHHas KomnbloTepamm ABAKUS AM3+/X2 511 (L2-
127)).



13. O6pasoBaTe/bHble TEXHOMOTUN

B yuyebGHOM npouecce WCMNONb3YETCA COYETaHWEe TPaAULUNOHHbLIX (opm
NPOBEAEHMNSA 3aHATUIA: NEKUMUIA C MCNONb30BAHMEM KOMMbIOTEPHbLIX MPEe3eHTauui,
nabopatopHbiX paboT B  TPaAUUMOHHON  (opMe, W  UHHOBALMOHHbIX
06pa3oBaTe/ibHbIX TEXHO/OI NN, OCHOBbIBaKO LW MXCH Ha npuHUMne
npodgeccnoHanbHOM HanpaBNeHHOCTU 06y4eHus 7 npegnonarakLLmx
NCMOMb30BaHNE aKTUBHbIX U UHTEPaAKTUBHbLIX METOAOB U (hOpM 06YYEHUS, TaKuX
KaK:

- MeToj npo6/eMHOro M3N0XeHMA Yy4yebHOro MaTepuana Ha JfieKuuu,
npegnosaratoLwmii NOCTaHOBKY npenogasaTesieM NpPo6/iieMHbIX BONPOCOB U 3afad
1 nocneayollee X peleHne Ha OCHOBaHWUM CPaBHEHUS Pa3NMYHbIX NOAXO/0B;

- nlabopaTopHble paboTbl C 371eMEHTaMW Hay4yHOro uccnegoBaHUs W
pelleHneM nNPO6GMNEMHbIX 3afady C Nocnefylowmm o6CyXaeHnem pesynbTaToB
paboThl CTYEHUYECKMX UCCNef0BaTeIbCKUX YUEOHbIX noarpynn;

- METO/ aHanm3a peasnbHbIX CUTyauuid NPU BbINONHEHUN NabopaTOPHbIX
pabor.

YaenbHblil  BeCc 3aHATUIA, MNPOBOAUMBLIX B WHTEPAKTUBHbLIX (opmax,
coctaBnset 20,4 % (11 yacoB) OT KONMYECTBA YacOB KOHTAKTHOW paboThl.
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JTncT nepeyTBepXaeHnsA pa6oyeli nporpaMMbl

Pabouyas nporpamma no AucuunaMHe  «XuUMuUs 1 GusnkKa NoOINMepPoB»

Mo Hanpa./IEHUIO 18.05.01 «XuMmmnyeckasd TeXHONOrMA 3HepProHachblLLeHHbIX
MaTepnanos N U3LeNNin»

ans npouna/nporpammbl/cneymanmsaummn/HanpaBneHHOCTH «XNMnyeckas
TEXHOMOIMNA OpPraHMYecKMx CoefMHeHUI asoTa», «XUMWUYecKas TexXHONOrus
MONMMEPHbIX KOMNO3ULWIA, MOPOXOB U TBEPAbIX PAKETHbLIX TOMNB», « TeXHOMN0rna
9HEProHacChILLEHHbIX MaTepuanoB U U3LeNNin», «TeXHONOrns MNUPOTEXHUYECKMX
CpeacTB», «ABTOMATM3MPOBAHHOE MPOM3BOACTBO XUMUYECKUX MPeAnpUATAIR»,
ans Habopa obyvatowmxcs 2019 roga

(hopma 06yyeHMsa ouHas

nepecMoOTpeHa Ha 3acefaHun  Kadegpol XMUM 1 TeXHOMOormnu
BbICOKOMONEKYNAPHbIX COEANHEHNI

Jarta Hanuuue Hannune 1lopanucek Mognucek Mognucob
nepeyTBepXAeHUSA N3MEHEHWNI N3MEHEHUN B paspaboT-  3aBeAylOLEro Haya/bHMKa
PM (npotokon cnucke yunka PrI1 Kadegpoii YMLU,

3acefaHunsA nuTepaTypbl
Kageapbl No oT HukntnHa KocTtouko A.B. Kutaesa JI.A.
2019) H.H. J/f h A.
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* MyHKT MpodeccnoHanbHblie 6a3bl AaHHbIX Y MHPOPMaLMOHHbIE CIPABOYHbIE CUCTEMBI
CoBpemeHHble 6a3bl AaHHbIX, NPUMEHSAEMble MPU WU3YYeHUU AUCLUMNIUHBL «XUMUA U (Prusmnka
nonvmepoB» (cornacHo Tpe6osaHnio ProcC BO n. 7.3.4.):

1 PoCCWIACKMIA WMH(OPMALMOHHBLIA MopTan B 06NacTU HayKW, TEXHONOrUW, MeAWLUHbl W
obpasosaHua eLIBRARY.RU: www.elibrary.ru

2 PedpepaTvBHas 3n1eKTpPOHHaA 6a3a JaHHbIX aKTyalbHON Hay4HO-TEXHUYECKON WH opmaunu
ans NHXEeHepoB «Engineering Village» n3gaTtenscrea Elsevier
https://www.engineeringvillage.com

3 MMporpammHas o6o0n04ka «H(MOPMUO» (3NEKTPOHHBLINA CNpPaBoOYHUK «UHpopMuo» ansa
BbICLUMX y4YeOHbIX 3aBefeHnin) www.informio.ru

BHeceHbl [ONOMHEHUSs B MNYHKT MartepuanbHO-TeEXHUYECKOe o06ecrnevyeHne AUCLUNINHbI
(Mogyns)

JnueH3npoBaHHOe CBO6GOALHO pacnpocTpaHAaeMoe NporpaMMHOe obecneyeHue, UCMOb3yeMOE B
y4yebHOM Mpouecce MpyM OCBOEHME AUCUMMAMHBI «XUMUSI U (PU3MKa MNONMMEPOB» (COrnacHo
TpebosaHuio ®rOC BO n. 7.3.2)):

1 MS Office 2007 Russian.

2 ABBYY FineReader 9.0 npod.
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