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1. Ilesin ocBOECHMS AUCHUIIIUHBI
LlenstMu OCBOCHHUS AMCIUITIIMHEI ABISIETCS POPMUPOBAHUE Y OOYHAIOIIUXCS OTPEICIICHHOTO
OOII (1. 5. O6mreit xapaktepuctuku OOII) cocraBa KOMIETEHIUH ISl TOATOTOBKH K Mpodeccuo-

HaJIbHOM JACATCIIBHOCTH.

CocraBisionige pe3yJbTaToB 0CBOECHHS
HaumeHnoBaHnue KOMIICTCHIMHA (}ICCKPI/IHTOPLI KOMHeTeHHHﬁ)
Kox HaunmenoBanue
Brnaneet HaBblkaMu ncciiefoBanus (OPMHUPOBAHUS
ITK(Y)- | cTpyKTypHl ¥ CHHTE3a CHIIMKATHBIX U HEOpraHu4e-
11.BS CKHX MaTepHasIoB Ha OTEJIbHBIX TEXHOJIOTHYECKUX
C 6 CTaIuAX.
ycﬁ%iiﬂiscgfxﬁzlﬂ{gﬁﬁfoﬁ YMeeT ycTaHaBIMBaTh B3aUMOCBSI3b  (PH3HKO-
TIK(Y)- | pesumoB paBoTsl TexHoMO- XUMHYECKHX MPOLECCOB C TEXHOJIOTHYECKUMHU CTa-
11 Y R —— M[K(Y)- | auaMu OTy4YeHHS CHIIMKATHBIX W HEOPTaHWYECKIX
HapaMETpOB TeXHONOMHYC- 11.Y5 MaTepHasoB; XapaKTepU30BaTh OCHOBHBIE IpoOLEC-
Chl TEXHOJIOTMHM CWJIMKATHBIX M HEOPraHMYECKUX
CKOro0 Ipolrecca MATCPHAIOB.
TK(Y)- 3Haer TEOPETHYECKHE OCHOBBI TEXHOIOHYECKHX
11.35 orepanuil Noay4eHus CHUJIMKATHBIX U HeopraHuye-
CKHX MaTepHaJIOB
Brnaneet HaBbIkaM# IPOSKTUPOBAHUS, Pa3padOTKU
JIK(Y)- | u MoaepHU3AIMH OTAENbHBIX TEXHOJIOTHIECKUX
1.B7 OIEPALMH ITOTYYEHUS] CWINKATHBIX U HEOpPraHuye-
CKHX MaTE€pHaJIOB
CHOCOBHOCTS POBOHTH YMeeT MpUMEHSTh TEOPETUUECKUE MOJETH (HU3U-
CTAHAPTHBIC HCTIITAHHS JIIK(Y)- KO-XMMHYECKHX  [POLECCOB TpaHchopMauuu
. CTPYKTYpBI U CBOMCTB JUIsl OIIMCAHUA U XapaKTepu-
JIK(Y)- MATCPHAIIOB H H3CTHI, Ly CTHKH TEXHOJIOTHYECKUX 0COOEHHOCTEH MOTyUeHUs
1 :E;i?{iﬁizg)gsgggcﬁiiim CWJIMKAaTHBIX ¥ HEOPraHMYECKUX MaTEpHaoB
T — 06pa601;)1<y u ’ 3Haer (bYHI[aVMeHTaJII)HI)IC MIPECTaBICHUS XUMHUYE-
AHATIH3 Pe3yIbTATOR CKHX peaklUi CUHTE3a CHIIMKAaTHBIX U HEOpraHuJe-
JIIK(Y)- CKHX MaTepHasoB; (a3oBble PABHOBECHS CHCTEM;
137 MIPEJICTaBIECHUS O CTPYKTYpE BEIIECTB B MaKpo-,
MHUKpPO- 1 HAHOKPHCTAJNIMYECKUX COCTOSHUSAX;
NPUHLMIIOB MOJIEIUPOBAHUS (PU3HKO-XUMHUYECKHX
MIPOIIECCOB B CHJIMKATHBIX M OKCHUIHBIX CHCTEMaX.

2. Mecto qucuumiunsl (MmoayJs) B ctpykrype OOIT
JlucuuIuinHa OTHOCUTCST K BapHaTUBHOM yacTu biioka 1 ydyeGHOro rana oOpa3oBaTesibHOM
nporpammbl 18.03.01 «Xummdeckasi TEXHOIOTHS», CHEIHATH3ANAI «XUMUYEeCKas TEXHOJIOTHUS Ke-

PaMHUYCCKHUX U KOMIIOSUIITUOHHBIX MaTCPpHUAIOB).

3. [lnanupyemble pe3yJibTaThbl 00yUeHHs M0 TUCHUTIIUNHE
ITocne ycrenHoro OCBO€HUs AUCHUILIUHBI Oy1yT c(OPMHUPOBAHBI PE3yIbTaThl 00yUEHUS:

ILnanupyemble pe3y/1bTATBI 00y4eH sl 110 JHCHHILIHHE

Komnerenuust

Kox

HaumenoBanue

P/I-1

HBIX 1 HCOPTraHNUYCCKUX MAaTCPpHAJIOB

HpI/IMCH}ITB SHAaHUA JJI1 pCHICHUA COBPECMCHHBIX HAYYHO-TCXHUYCCKUX IIPO-
OneMm Pa3BUTHA HAYKHN U TCXHUKU B 001aCTH XMMHHU ¥ TEXHOJIOTHH CUJINKAT-

TIK(Y)-11

P/I-2

BemonasTh 06pa60TI<y N aHAJIM3 JAHHBIX, MOJYUYCHHEBIX IIPHU TCOPETUICCKUX
H OKCIICPUMCHTAJIBHBIX UCCIICAOBAHUAX 0co0eHHOCTEH (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
IMPOHECCOB, NMPOTCKAIOINX B CHUJIMKATHBIX M OKCHUAHBIX CHCTEMAX Ha OT-

JIIK(Y)-1




JEIIBHBIX TEXHOJIOTMYECKHUX CTAIUAX, C YYETOM Ka4eCTBA MCXOJHOTO CHIPbS
U TpeOOBaHM K KOHEUHON TPOIYKIIHH.

PJI-3 [IpuMeHsaTh 3HAaHUS B 00JaCTH CO3MaHUsI U MojepHu3amu TexHojorndeckux | [TK(V)-11
MIPOLIECCOB CO3TaHUS BHICOKOA((EKTUBHBIX CHIIMKATHBIX U HEOPTAaHUYECKUX
MaTepUasoB.

OneHoYHBIE MEPONPUSITHS TEKYIIEro KOHTPOJISI U IPOMEXKYTOYHOM —aTTecTaluu

MPEACTABJICHBI B KAJICHIAPHOM PEUTUHT-IIJIaHE AUCIIUTUIMHBI.

4. CTpyKTYpa M cojiep:KaHue TUCIUIIHHbI
OcHOBHBIE BU/IbI Y4eOHOMH J1eSITeJIbHOCTH
Dopmupy-
eMBlii pe-
P Oo0Bem
Paszgennl JuCOMILIHHBI 3y abrar Buabl yue6Hoii 1esiTeJIbHOCTH BpeMeHHU
00y4yeHuUst u i
10 AUCIU- :
IJIMHE

Mopnyas 1. Teoperuueckoe 060cHOBaHUE Jlexuun 4

BBIOOpA MCXOJTHBIX MATEPUAIOB U TEXHO- P/-1, TIpaKTHUECKHE 3aHATHS

JIOTMYECKUX ONepauuy s IOIy4eHU P/I-2,

CWJIMKATHBIX U HEOPraHWYECKUX MaTepHu- P/I-3 JlaboparopHbIe 3aHATHSL 6

ajioB CamocrosiTenpHas padora 24

Moayabs 2. BsicokoTemmnepaTypHbIE PI-1 Jlexuumn B

npoueccsl (OPMUPOBAHUS CTPYKTYPHI H Pl 2’ [IpakTuueckue 3aHATHS 5

CBOMCTB CHJIMKATHBIX U HEOPTaHUYECKUX Pl 3’ JlaboparopHbIe 3aHATHUS 16

MarepuaioB CamocTosTenbHas paboTta 32

Jlexuun 2

Moayas 3. CoBpeMeHHbIE MHHOBAI[MOH- PJI-1,

[IpakTuueckue 3aHATHS 2

HbIE€ TEXHOJOTHH IIOJIyY€HHUs CHIIMKAT- P/I-2,

JlaboparopHsble 3aHATHS -

HBIX 1 HEOPTaHMYECKUX MaTEepUaJIOB P/1-3

CamocrosiTenpHas pabora 12

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Moayasb 1. TeopeTuueckoe 060cCHOBaHHE BbIOOPA MCXOAHBIX MATEPHATIOB U TE€XHOJIOTH-
YeCKHUX ONepanuii 1/ NoJyYeHUs] CHIMKATHBIX H HEOPraHUYeCKHX MATePHAJIOB

TeMbl JIeKITHN:

1. Jlexuyusn Ne 1. @u3uko-mexanuueckas nOOZ0MOEKA CblPbEGbIX MAMEPUANE 01 No-
JIYYEeHUA CUNUKAMHBIX U HeOPZanuueckux mamepuanog. OOIe IPUHIUIIBI TTOCTPOSHUS TEXHOJIO-
M CHJIMKAaTHBIX M HEOPraHWYECKHX MaTepHalioB, KJIacCH(PHUKAIMA U XapaKTEepUCTHKA OCHOBHBIX U
BCIIOMOT'aTCJIbHBIX CBIPBCBLIX MATCPUAJIOB. CYHIHOCTI) N KMHCTHKA MMPOHECCOB U3MCJIBYCHUA TBECP-

ABIX MATCpHUAJIOB. 3aKOHOMepHOCTI/I KJIaCCI/I(bHKaHHH IMMOPOIIKOB, UX TCXHOJOTHUYCCKAA

XapakTepu-

cruka. HoBeie METOJbI U3MCJIbUYCHU . OcobenHoctT IMOJIYYCHHA BBICOKOJUCIICPCHBIX W HAHOIIOPOII-

KOB.

2. Jexyusn Ne 2. Teopemuueckue 0cHO8bl RPOUECCO8 POPMOBAHUA CUTUKAMHBIX MACC.

TexHoJ0OrM4YecKrue CBOMCTBA U XapPaAKTCPUCTHKU CBIPBCBBIX cMmeceit (HOJ’IyCYXI/IX Macce,

CYCIICH3UH,

IJTMUKEPOB, IITaMOB, 1acT). CocTaBiIeHUE U KOHTPOJIb OAHOPOJHOCTHU ChIPbEBBIX cMecel. CTpoeHue
U PEOJIOTHYECKHE CBOMCTBA AUCIIEPCHBIX CHCTEM, HX CBA3b € MporeccaMu popmoBaHusi. OCHOBHbBIE
crocoOb! popmoBanus uznenuit B texnonorun CuHM. Baxkueiie TexHONOrnueckue XxapakTepu-

CTHUKH ITPOLIECCOB (I)OpMOBaHI/I}I U CIIOCOOBI YIIpaBJICHUS UMU.




TeMbl NPAKTHYECKUX 3AHATHIA:

1.  Ilpakmuueckoe 3anamue Ne 1: CocTaBlieHHE TEXHOJOTUYECKUX CXEM TOJTOTOBKH
CBIPBEBBIX MATE€PUAIOB, MPUMEHIEMBIX B CHJIMKATHON MPOMBINUIEHHOCTU. COCTaBICHUE TEXHOJIO-
THYECKUX CXeM 00paOOTKHU CHIPhS M PUTOTOBJICHUE CTEKOJIbHOMN IIMXTHI.

2.  Ilpakmuueckoe 3anamue Ne 2. CocTaBleHUE TEXHOJIOIMYECKHX CXEM IPUTOTOBIIE-
HUS IJIACTUYHBIX MACC, CYCIICH3UH, ITPECC-TIOPOIIKOB.

Ha3zBanusi 1a00paTOpPHBIX padoT:

Jlabopamopnasa paooma Ne 1. ViccnenoBaHue BIMSHHS BIIQXKHOCTH MacChl M JaBJICHUS

MIPECCOBaHUS Ha MPOIIECC YIUIOTHEHUS TUCTIEPCHBIX (DOPMOBOYHBIX CMECEH.

Monayasb 2. BeicokoTemMnepaTypHblie npouecchl GoOpMHUPOBAHUSA CTPYKTYPbI U CBOICTB
CHJIMKATHBIX U HEOPraHUYeCKUX MaTepHaJIoB

Tembl JeKIMIi:

Jexkyua Ne 3. Paznosuonocmu u cywjHoCmb RPOUEccos mepmooopadomKku Mamepuaios
u uzdenui. Ilpouecchl criekanus, ux kiaccupukanus, ctaauu cnekanus. CylHOCTb, TPU3HAKH,
JBUOKYIIAsl CUJIa, MEXAHU3MBbI CIIEKaHMs, pEKpUCTAIUIM3aMs. AKTUBUPOBaHHOE cniekanue. O0xur,
TEXHOJIOTHYECKHE MapaMeTPhl U PEKUMBI ONEPallMK 00KUTa CHIIMKATHBIX U HEOPraHMYEeCKUX MaTe-
pHAJIOB.

Jleknusi Ne 4. Kunemuueckue uccnedosanus npoyeccos meepoophaznozo cunme3sa Ho8blx
6euyecme U CNeKaHus CUTUKAMHBLIX U OKCUOHBIX Mamepuanog. OCHOBHBIE (aKTOPHI, MPEIoTpe-
JeNAI0NIMe WHTEHCUBHOCTh criekaHus. [lapameTpsl [isi OLIEHKH MHTEHCUBHOCTH criekanus. Crte-
IIEHb [IEPECTPOUKH CTPYKTYpPHI NpHU criekaHuu. OcoOEHHOCTh KUHETUKH CIEKAaHUsI C Y4aCTUEM MHUK-
ponobaBok. KuHetnueckne Moienu U ypaBHEHUS M30TEPMHUECKON kKuHeTuku. KuHeTnka TBepao-
(a3HBIX peaknyuii B JUCIEPCHBIX CHCTEMax. DHEepPrus akTUBAIMH Iporecca crekanus. CrocoObl
MHTEHCU(PHUKAIIUHU MPOIIECCOB CIICKAHUSI.

Jlekums Ne 5. Teopemuueckue 0crnoevl noiyueHus 20MOZEHHBIX PACNIABOE 6 M EXHOJI0-
2UulU CMmeKla U CUMmasles. YyCIOBUs TEIUI00OMEHa Ha Pa3NUYHbIX CTAIHIX MOJyYeHHUs! CTeKIoMac-
cbl. CriocoObl U mporneccsl NOdyYyeHUs: OKCUIHBIX paciiaBoB. Kpucramnuzauus pacmiaBoB. Kune-
THKA U MEXaHU3Mbl 00pa30BaHMs LIEHTPOB KPUCTAIUIM3ALUU M pocTa KpUCTALIoB. OcoOeHHOCTH
IIPOLIECCOB POCTA KPUCTAJIOB U3 €1a00 M CHIIBHO MEPECHIEHHBIX paciiaBoB. PopMUpPOBaHUE TEK-
CTYpBHI OTJIMBOK B MPOIECCE KPUCTAIM3ANU. TepMUUECKre HAMPsHKeHUs B OTIMBKax. TepmooOpa-
00TKa OTJIUBOK.

TeMbl NPAKTHYECKUX 3AHATHM:
Ilpakmuueckoe 3anamue Ne 3. CeMUHAPCKOE 3aHATHE IO TUIAHUPOBAHUIO KUHETHUECKOTO
UCCIeI0BaHus TBepA0(a3HBIX MPOIECCOB U MHTEPIPETAIIMN TTOTYyYEHHBIX PE3yIbTATOB.
Ilpakmuueckoe 3anamue Ne 4: CemuHapckoe 3aHaTre o TeMe «OCOOEHHOCTH TEXHOJIOTHI
KepaMUYeCKHX MaTepUajIoBy C UCIOJIb30BAHUEM BHICOPECYPCOB MO TEME 3aHSITHSI.
Ha3zBanus 1a0opaTOpPHbLIX padoT:
Jlabopamopnasa paboma Ne 2. ViccnenoBaHue KUHETHKH Tpoliecca TEPMHUUYECKOM IHCCO-
nmanuu Kap60HaTa Mar"amsia Ui KaJbIousd.
Jlabopamopnas paboma Ne 3. Bnusiaue pexxruMa 00>Kura Ha IPOYHOCTH M (Pa30BBIN COCTaB
CUJINKATHBIX MaTepI/IaJ'IOB.

MO}:[y.]'[b 3. COBpeMeHHLIe NHHOBAIIMOHHbIC TCXHOJOIMA MOJYYCHUA CUJIMKATHBIX U HE-
OPraHu4Ye€CKHUX MaTepuajaoB

TeMbl JIeKIMH:

Jlekuusa Ne 6. Hoewie npoueccor nonyuenua CuHM. BripamuBanue HUTEBUAHBIX KpH-
CTAJUIOB, IJIA3MOXMMHUYECKOE MOJyUYEHUE MTOPOIIKOB U MOKPBITUH, CAMOPACTIPOCTPAHSIOIIUICS BbI-
COKOTEMITIEpaTypHbIIl CHHTE3, UMITYJIbCHOE BHICOKOIHEPT€TUYECKOE BO3/ICHCTBHE.

Tembl NPAKTHYECCKUX 3AHATHIA:
Ilpakmuueckoe 3anamue Ne 5. Cemunapckoe 3anstue no teme «Oco0€HHOCTH TEXHOJIO-
MU CUJIMKAaTHBIX U HEOPraHMYECKUX MaTepUaIOB» C UCIIOJIb30BAHUEM BUJEOPECYPCOB.




5. Opranu3anys caMoCTOSITeIbHON PadoThl CTYICHTOB
CamocrosiTenbHast paboTa CTyIEHTOB MPU U3YYEHUH TUCLUILTUHBI (MOIYJIsl) MIPeaycMOTpeHa
B CJICIYIOIINX BUJaX U opMax:
— Palora ¢ nekIMOHHBIM MaTepHalioM, IIOUCK U 0030p JIUTEPATYPhI U FNEKTPOHHBIX UCTOYHU-
KOB MH(OPMAIIUH 110 UHAUBHUYaTbHO 33/1aHHON IpobieMe Kypca,

— H3yuenue TeM, BRIHECEHHBIX HAa CAMOCTOATEIBHYIO IPOPAOOTKY;
— Ilouck, ananus, CTpyKTypUpOBaHUE U Tpe3eHTalus HH(OpMaLUY,;
— Broinonxenue nomMamHux 3aaHUN U JOMAIIHUX KOHTPOJIBHBIX PadoT;
— BreimonHeHnue KypcoBoit paboThI;
— IloaroroBka k 1abopaTopHBIM paboTaM, K MPAKTUUECKUM U CEMUHAPCKUM 3aHITHSIM,
— AHanu3 Hay4YHbIX MyOJUKALMA 10 3apaHee Olpe/Ie]ICHHON IperoiaBaTeieM TeME;
— IloaroroBka K OLIEHMBAIOLUM MEPONPUATHUSM;

6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1. YueOHo-MeTOIMYECKOE 0DecTeyeHne

1. ['opoxoBa E.B. MarepuanoBenenne M TEXHOJOTUS KEpPaMHUKH [DIEKTPOHHBIN pe-
cypc] / 'opoxosa E.B.- Munck: Bemmiimias mikomna, 2009.- 222 c.- I'pud MunucrepcTBa oopa-
30BaHUsl. YyebHoe rnmocooue.- ISBN 978-985-06-1706-4. CxeMma JOCTYIIA:
http://e.lanbook.com/books/element.php?pll_id=65565 (nata obpamenus: 25.03.2020). — Pe-
’KHUM JTOCTYIIA: JJISl aBTOPU3. TT0JIb30BATEIICH.

2. Hemunos C.B. HayuHble OCHOBBI MaTepuaiOBEIEHHUs CTEKOJI: ydyeOHoe mocobue
[Dnmexkrponnsrii pecypc] / Hemunos C.B.- 2-e¢ uzn.- Cankr-IlerepOypr: Jlans, 2018.- 360 c.-
Kaura w3 xomreknuu Jlamp - Xwwmwusa.- ISBN  978-5-8114-2905-9. Cxema jgocryna:
https://e.lanbook.com/book/104852(nara obpamenus: 25.03.2020). — Pexum nocrymna: jajis aBTo-
pU3. IOJIb30BATEIEN.

3. Butsass [1.A. TexHOMOruM KOHCTPYKIIMOHHBIX HAHOCTPYKTYPHBIX MAaTE€pPHAJIOB U TO-
KpbITuil [DnexkTpoHHsbli pecypc] / Butasp I1. A., Unbromenko A. @., Xeitgen M. JI., Umxkuk C.
A.; Astopsr: ConnneB K.A., KonmakoB A.I'., AnsimoB M.U., bapunoB C.M. [lox o6m. pen. Bu-
1135 [1.A. u ConmunieBa K.A.- Munck: benopycckas nayka, 2011.- 283 c.- Kuura u3 xoyiekiuu
benopycckas Hayka - MHxeHepHO-TexHUUeckue Hayku.- ISBN 978-985-08-1292-6. Cxema no-
cryma: https://e.lanbook.com/book/90526 (mara obpamenwus: 25.03.2020). — Pexxum goctyma:
JUISL aBTOPU3. MTOJIb30BATENCH.

JlonoJIHUTeIbHAS JTUTepaTypa

1. Bakanosa T.B. IIpakTMkym mo OCHOBaM TEXHOJIOTMU TYIOIUIABKMX HEMeETaJInye-
CKMX U CWJIMKATHBIM MaTepHUaJIOB [DIEKTPOHHBIN pecypc]: yueoHoe nmocobue / T.B. Bakanosa,
T.A. Xabac, .b. PeBBa.- 2-e¢ u3a., nepepad. u gom.- 1 xommneroTepHbii daiin (pdf; 3.7 MB).-
Tomck: U3a-so TITY, 2013. http://www.lib.tpu.ru/fulltext2/m/2014/m114.pdf

2. Kaspmuna O.B. Xumunueckas TEXHOJIOTHS CTEKJAa U CUTAJJIOB [DJIEKTPOHHBIN pe-
cypc] : yueoHoe nocobue / O.B. Kazpmuna, 3.H. benomectroBa, A.A. Juti; HanmonansHbIi
uccnenoBatensckuil Tomckuit nonurexunyeckuit yausepceuteT (TITY).- 1 koMnbroTepHbIi (aiin
(pdf; 2.4 MB).- Tomck: U3n-so TITY, 2012.- 3arnaBue ¢ THUTYJIBHOTO dKpaHa.- DICKTPOHHAsI
Bepcus nevaTHoM myOiukammu.- Joctyn u3 xopnoparuBHoii cetu TIIY.- Cucremusle TpeOoBa-
uust: Adobe Reader. Cxema moctyna: http://www.lib.tpu.ru/fulltext2/m/2012/m327.pdf

3. Kpamennnaukoa H.C. YmioTHeHHe Kak croco0 YIydIIeHHS TEXHOJIOTHYECKUX
CBOMCTB CTEKOJIbHBIX MIMXT. BOMPOCH TEOpHU M MPAKTUKHU [DIEKTPOHHBIN pecypc|: MOHOTpa-
¢us/ H.C. Kpamenunnukona, O.B. Kaspmuna; HannoHnanbHbli uccienoBaTenbckuii ToMcKuit
nonurexunueckuid yausepeuteT (TITY).- 1 kommnberotepusiii daiin (pdf; 7.14 MB).- Tomck: U3a-
Bo TIIVY, 2011. 3arnaBue ¢ TUTynbHOrO 3KpaHa.- Jloctyn u3 xopnoparusHoil cetu TIIY.- Cu-
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ook wdE

CTEMHBIE TpeGoBaHUs: Adobe Reader. Cxema J0CTyMa:
http://www.lib.tpu.ru/fulltext2/m/2012/m52.pdf

4. JloroB B.A. TexHon0rus MaTepuansoB Ha OCHOBE CHJIMKATHBIX JUCIEPCHBIX CUCTEM
[DnmexkTpoHHEI pecype]: yuebnoe mocobue / B.A. Jloros, B.A. Kyryrun; HannoHansHbIi uc-
cnenoBarenbckuii ToMckuit nmomurexuudeckuid yauBepcuteT (TITY).- 1 xommbroTepHbIi (aiin
(pdf; 2.8 MB).- Tomck: Uzn-Bo TITY, 2011.- 3arnaBue ¢ TUTYJILHOTO 3KpaHa.- JlocTyn U3 Kop-
noparuBHOM cetu TIIY.- Cucremubie tpeOoBanusi: Adobe Reader. Cxema pmocrtyma:
http://www.lib.tpu.ru/fulltext2/m/2012/m311.pdf

5. Kazemuaa O.B. Bo3moxHble BHIBI Opaka B TEXHOJIOTHMH CTEKJIAa WU CIIOCOOBI WX
ycrpanenus: yueobnoe nocobue / O.B. Kazpmuna, P.I'. Menxonsn.- Tomck: TITY, 2015.- 129 c.-
Tekcr: AJICKTPOHHBIN /l Jlanb: AIEKTPOHHO-OMOIMOTEYHAS cucTema.-

http://www.iprbookshop.ru/34655.html (mara o6pamenus: 25.03.2020). — Pexxum moctyna: mjis
aBTOPU3. IIOJIb30BATENIEN.

6. Kocenko H.®. ®dusnyeckne METOIBI UCCIEAO0BAHUS TYIOILUIABKUX HEMETAIUIMYECKUX
W CWIMKaTHBIX MarepuaioB: ydeOHoe mocooue / H.®D. Kocenko, T.B. CazanoBa.- MBaHOBO:
NI'XTY, 2015.- 123 c.- ISBN 978-5-9616-0509-9. - Tekct: 31ekTpoHHbIii // JIaHb: 3JIEKTPOHHO-
oubmmoteunas cucrema.- URL: https://e.lanbook.com/book/96103.- Pexxum foctyma: ajist aBTo-
pu3. nosb3oBarenei. (nata oopamienus: 25.03.2020). — Pexum goctyna: i aBTOpU3. MOJIb30-
BaTeJeH.

7. Hugramues C.M. Texnonorus kepamuku. Kypc nexnwmii: yuebnoe mocodue / C.H.
Hudrames, 1.B. Ky3nernosa.- Boponex: BI'YUT, 2014.- 52 c.- ISBN 978-5-00032-046-4.-
Tekcr: 9JCKTpOHHBIA  //  JlaHb: AJICKTPOHHO-OMOJIMOTEYHAsT  CHCTEMa.- URL:

https://e.lanbook.com/book/72917 (narta oGpamenus: 25.03.2020). — Peskum jgocTyma: Juis aBTo-
pU3. OJIb30BATEINEN.

8. Canaxos, A. M. Kepamuka /it TeXHOJIOTOB : yueOHoe nocodue / A. M. Canaxos, P.
A. CanaxoBa. — Kazanp : KHUTY, 2010. — 234 c. — Tekcr : snexTpoHHblii // Jlanb : 3mek-
TpoHHO-OMOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/13276 (nata obpateHus:
25.03.2020). — PexuM mocTyma: i aBTOPHU3. MMOJIb30BATEIICH.

6.2. UudopmanmoHHoe 1 IporpaMMHoe obecriedeHmne

NudopmarmonHo-crpaBouHbiX cuctema «Komekey - http://kodeks.lib.tpu.ru/
Hayuno-anextponnas oubnmorexa eLIBRARY.RU - https://elibrary.ru/defaultx.asp
DiekTpoHHO-0MOMoTeuHas cructema «KoHcynpTanT ctyaenta» http://www.studentlibrary.ru/
DekTpoHHO-0MOIMOTeuHast cucteMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0MOIMOTeuHast cucteMa «kOpaiiry» - https://urait.ru/

DnekTponHo-0ubMoTeuHast cuctema «ZNANIUM.COMy - https://new.znanium.com/

Buneopecypcsi

Crnexkanue https://www.youtube.com/watch?v=HV20YdbKHvs

Hanoxepamuxka. https://www.youtube.com/watch?v=MdbFnx4500Y
Hanokepamuka https://www.youtube.com/watch?v=0jcazf2t06E

dacapl U3 cTeKIIa: B3MIAA B Oyaymnee https://www.youtube.com/watch?v=mil-vC6A
Texuomnorus crexiioBoiaokHa https://www.youtube.com/watch?v=HiAa8kRF0Y0
Onruyeckoe BosokHO https://www.youtube.com/watch?v=QTSCTBM37X0
Kak nenarot nement. TexHonmorus 6e10pycckoro eMeHTa
https://www.youtube.com/watch?v=zAAR5BuU7Cj0

Kpacnosipckuii riement. https://www.youtube.com/watch?v=AEy00wggqRw

9. TexHomornueckas cxema MOJIYUYCHUA IEMCHTA
https://www.youtube.com/watch?v=VY3HQhyc9AU

NooakrwdE
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nporpaMmHuoro ooecnedenus TIIY):

Zoom Zoom,; 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; AkelPad; Cisco Webex
Meetings; Google Chrome; Microsoft Office 2016 Standard Russian Academic; Mozilla Firefox
ESR; Tracker Software PDF-XChange Viewer; WinDjView

7.

JIuuieH3noHHOE MporpaMMHOE obecriedenre (B coorBeTcTBHM ¢ IlepeyHeM JIMIIEH3MOHHOTO

Oco0ble TpeﬁoBaHlflﬂ K MaTEePpHAJIBbHO-TCXHHUYCCKOMY o0ecnevYeHuIo JAUCHHUIIIIHHBI

THUYCCKUX U J'Ia60paT0pHBIX 3aHATHIA .

B yueOHOM mpoliecce HCIOIB3YyeTCsl CIeAyolee J1adopaTOpHOe 000pYyIOBaHHE VIS MPAK-

3aHATUN BCEX TUIIOB, KypCOBOTO
MPOEKTUPOBAHUSI, KOHCYJIbTAIIHH,
TEKYIIEro KOHTPOJISI U IPOMEKYTOUHON
aTTeCTallUH.

634034, Tomckas obnacts, r. ToMck,
Jlenuna npocnexr, 1. 43a, 117

Ne HaumeHoBaHHe cieHAJbHBIX OMELIEHU I HanmenoBanue 060py10BaHus

1. AynuTtopust I IPOBEACHHS y4eOHbBIX Penyxrop crienpanu3upoBanHblif - 1 mr.; TepMoaHaauTHuecKas
3aHATHI BCEX TUIOB, KYpCOBOTO cucrema n/nposencHust cuaxpouubix JICK/IATA/TT STA 449 F3
IIPOEKTUPOBAHMUSI, KOHCYJIbTALUH, Jupiter - 1 wr.; Bakyymasiit noct BYII - 1 wt.; ABTOMaTHYSCKHIA
TEKYIIEro KOHTPOJIS U NPOMEXyTouHO# | ra3zoBblii nopo3umerp NOVA 2200e - 1 mwt.; Habop
atrecranuu (yueOHas naboparopusi) TUTOCKOTIApAJIENIbHBIX KOHIIEBBIX MEp JJIMHBI - | IT.; YCcTaHOBKa
634034, Tomckas 00macTp, T. TOMCK, JUTSL UCTIBITaHUS YOApHOH MPOYHOCTH - | 1IT.; DIEKTPOHHBIH
Coserckag ynuua, 1. 73, ctp. 1, 132 TUIIATOMETP C TOPH30HTAIHHBIM PaCIIONoKeHHeM o0pasma - 1 mT.;

Hunamomerp JOCM - 1 wr.; HactonbHbiit
pentrenoduryopucueHTHbIH aHanu3zaTop OXFORD moznenn X-
Supreme 8000 - 1 mrt.; HactompHbIi CKaHUPYIONIHI DICKTPOHHBINA
Muxpockor JEOL JCM-6000 Neoscope - 1 mrt.; Cuctema
CUHXPOHHOTO TEPMUYECKOTO aHaIu3a - | mIT.; ABTOMaTHYeCKUN
renueBbiii mukaoMetp Ultrapycnometer 1000 - 1 mir.;

Kommiekt yueOHol mebenn Ha 16 nocanounsix Mect; [lkad s
onexpsl - 1 mrt.; Cton mabopaTopHslii - 1 mT.;

2. Aynurtopust 11 NpOBEACHHS y4eOHbBIX VYiberpasBykoBas BanHa Y3['-3-04 - 1 mir.; Tudpaxromerp "pon-
3aHATUM BCEX TUIIOB, KypCOBOTO 3M" - 1 wr.; Mukpotsepaomep I[IMT-3 - 1 wr.; Dnekrponeds
MIPOEKTUPOBAHMSI, KOHCYJIbTALUH, CHOJI - 1 wrt.;

TEKYIIIEro KOHTPOJIS ¥ MpoMexxyTouHoil | Jlocka ayanTopHast HacteHHas - 1 mT.; [lkad amst nokymeHTos - 3
aTTecTanuy (yaeOHas 1abopaTopus) mt.; Tym0a crantmonapHas - 2 mit.; Tym0a noakatHas - 3 mr.;
634034, Tomckas obnacth, . TOMCK, Kommext yueOHO# Mebenu Ha 15 mocamouHbIX MecT;

Cogerckas ymuna, 1. 73, cp. 1, 128

3. Aynuropusi 1J1st IPOBEICHUs yueOHbIX Tommuaomep FOS - 1 mt.; DxcTpyaep 1abopaTopHBIN BaKyyMHBIH
3aHATUM BCEX TUIIOB, KypCOBOTO - 1 mt.; Perynsarop temnepatyps! - 1 mr.; [lIxkad BeITSDKHON
IIPOEKTUPOBAHMUS, KOHCYJIbTALUH, IBMKH-311 ¢ MemOpaHHBIM BaKyyMHBIM HacocoMm - | mr.;
TEKYIIETO KOHTPOJIS U MpoMexyTouHoi | JlaGopaTopHasi ycTaHOBKa OTJIMBKU K€PaMHUUECKOH JIEHTHI Ha
arrecranuu (yuebHas gaboparopus) wieHky Hocutes’b CAM-L252 TB - 1 mir.; Buskosumerp
634034, Tomckas o6sacTb, T. TOMCK, poraunonHslii bpykpunsaa RVDV-11+PRO - 1 wir.;

Jlenuna npocnexr, 1. 43a, 024 Kommnekt yue6HO# Mmebenn Ha 10 mocamounsix mect; Llkad mms
JOKyMeHTOB - 3 miT.; CTox 1ab0paTopHBIi - 3 mT.;

4. AynuTtopus U1 IPOBEAEHHS yIeOHbBIX PotopHblif anmapaT MOy MK TOTOKOB - 1 mT.; [IpoOuika
3aHATUN BCEX TUIIOB, KypCOBOTO mexoBast J{L 80*150 - 1 mwrt.; [leup XpoMuTIIaHTaHOBAS - 2 IIT.;
MPOEKTHPOBAHUS, KOHCYJIBTAIUH, ®pesepnsrnii ctanok JET JVM 836TS - 1 m.; TypOomnacTHbIi
TEKYIIEro KOHTPOJIS U MPOMEXyTouHo# | cMmecuress rpanynatop TJI-020 - 1 mr.; JIpoGuika koHycHas
aTtectanuy (yaeOHas 1abopaTropus) nHeprmonHast KM/I-100 - 1 mt.; MenpHAIA mapoBast Ut CYXOTo
634034, Tomckas obnactb, . TOMCK, nomosia MIII-100 - 1 mt.; Tepmoperyssitop PITH-4 - 2 mr.;
Jlenuna npocnexkr, 1. 43a, 027 DnexTpuueckas neub s ooxkura kepamuku TK.98.1750.30 - 1

miT.; ABTOKIaB - 1 wt.; MesbHuIa maposas - 1 mt.; Hacoc RV-5/2
1 - 1 wrt.; Tokapusiit cranok JET GHB-1330 - 1 wir.;
KowmmekT yuebHol mebenn Ha 10 mocagouHbIX MECT

5. AynuTopus AJs IPOBEICHUS YIEOHBIX Koncranta Y-1A-ymap-Tect - 1 mT.;

Kommiekr yuebHoi Mmebenu Ha 25 nocagounsix Mect; Llkad
001enabopaTopHsbIi - 2 MT.;
Kommnsrorep - 1 mt.; [Ipoexrop - 1 mr




& AYIHTORHA INIA OpoBEIeHHA YaebHEDR Ipubop HTII-WT 4"100" - 1 wr; FKamepa nponapodsad

SAHATHE BECEX THIOE, KYPLOBOTd vuueepranpEad KVII-1 - 1 wr;, Ccounorpad TDS - 1w, pubop
IpCEETHR OBAHHA, KOHCYILTAIHE, " Buma " - 1wt ; Hacoc EV-5 - 1wt Buckosumerp Cyrropma BO
TEEVIIErS KOHTROIIA H IHoMEKFTOTHO R - 1w, Mammmna paspuenan yaebuaa ME-20Y M (Bes

aTTecTanny (yaebHad nabopaTopHa) ¥omneioTepa) - 1 wr., Becw nabopatopyne BIITZ-2200r0 ¢ rupei
634034, Touckan obnacte, r. Tomck, vanubpoeoyaof ler F2 - 1 wr., Ileur snexrpuyeckan - 1 wr,
Jlennnanpocoerrt, 5. 43a, 1138 Murpockon - 1 wr.;, Amnepeonermerp L-30- 1 wr;

Komnnerr yeebuoit mebenu va 18 nocagounwx mect, [xad gna
MOKYMEHTOE - & It Lo nabopaTopuuf - 4 mr |

Pabo4asi mporpamMMa cOCTaRJIieHa Ha ocHOBe OO0mied XapaKTepHCTHKH o0pa3oBaTelbHOH
Mp orpaMMEI 110 HanpaeaeHHo 18.03.01 XumHYeckasa TexHONorHs (mpHema 2020 1., oyHast dopma
00y UeHHsT)

PaszpadoTuHK(H):

I oIoHHOCTE BHO
IIpoteccop HOIT H.M. KixHepa Barkanoera T.B.

IIporpamma opodpeHa Ha 3acefaHHH HOI[ H.M. KuskHepa (npoTokon oT «01»ceHTs10pa 2020 T.
Ne 511).

3apeayronmi KadeapoH - PYKOBOAHTED
HOIT H.M. KixHepa Ha rpapax Kadeapel,
J.X.H., npodeccop
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