MMHUCTEPCTBO HAVKH 1 BBICILIEI'O OBPA30BAHM S POCCUMCKOU ®EIEPALIMN
DepepasbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOEe Y4PEeKACHHE BBICIIEro obpa3oBaHus
«HALTMOHAJIbHBIM UCCIIEJIOBATEILCKUN
TOMCKWH NOJIMTEXHUYECKHI YHUBEPCUTET»

VTBEPXIAIO
JHupexrop IIBUTIT

.B. YalikoBcKkui
) 25 020 r.

PABOYAS ITIPOTPAMMA JTUCHHUILIAHBI
IIPUEM 2018 r.
®OPMA OFYYEHMS ounas

Xumus 2 4'

HanpasieHue IOATOTOBKH/
CIEIUAIBLHOCTh

OGpasoBarenbHast IporpaMma | SIepHble peaKTOPbl U SHEPTETHIECKHE YCTAHOBKH,
(manpaBneHHOCTH (Ipoduib)) | be3onacHocTh U HEPaCIPOCTPaHCHHE SACPHBIX
MaTepHaoB,
du3nKa KHHETHYECKHX SIBICHUMN,
Panuanmonnas 0€30I1acHOCTh YeI0BeKa U
OKpY>KaroIleH cpezsl,
[Ty4KoBBIe U IUIa3MEHHBIE TEXHOJIOIHH

14.03.02 SInepHble pH3MKA H TEXHOJIOTHH

Crenuam3anys
VpoBeHb 00pa3oBanusi | BEICIIee 00pa3oBaHHe - OakamaBpHar

Kype | 1 | cemectp |2
TpymoeMKocTh B Kpenurax | 3
(3a4ETHBIX ETUHUIIAX)

Bupl yaeOHON AeSTETHOCTH BpemenHo#t pecypc
Jlexu 16
KonrakrHas (ayquTopHas) [TpakTH9ecKue 3aHATHA 8
pabora, 4 JlaGopaTopHble 3aHATHS 24
BCEI'O 48
CamocrosTenpHas paboTa, 9 60
WUTOI'O, u 108
Bux npomexytounoit arrectanuu | Jud. ObecneynBarormee OEH IIIBUII
3a4eT HO/Ipa3/ielICHue
y/A
3aBenyrommit kadeapoi — Iamanus U.B.
PYKOBOJIUTENH OTJCTCHHS ‘
PyxoBomutens OOII & Beruxos I1.H.
Sa=
[Mpenonasarenu % _— Mayexuna K.W.

2020 r



1. Ilean ocBOeHHS AN CIUILIMHBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBISIETCS (HOPMUPOBAHKE Y O0YYAIOIIUXCS OMPEICICHHOTO
OOIl (m. 5 O6meit xapakrepuctuku OOIl) cocraBa KOMIETEHIWH IS TOJATOTOBKU K
po(heCCHOHATLHOMN IS TEIILHOCTH.

Kox
KOMITETEHIIHH

HaumenoBanu
e
KOMIIETEHIIMH

NHaukaTopbl JOCTHKEHUS KOMIIETEHIHIT

CocraBasiiomue pe3yibTaToB
OCBOEHHS (TeCKPUITOPHI

KOMIIETEHIHH)

Kon
HHIMKATOpAa

HaumenoBanue

HHIUKATOpAa JOCTHKCHUHA

Kon

HaumeHnoBaHnue

YK(Y)-1

Cmocoben
OCYIIECTBIISTH
TIOHCK,
KPUTUYECKHI
aHau3 U
CHHTE3
nHpOpMaLUH,
NPUMEHSTh
CUCTEMHBII
MOJXO IS
penieHust
MOCTaBJIEHHBIX
3ajaq

N.YK(Y)-1.1

Amnanuupyer 3aiady,
BRI €€ 0a30BLIE

COCTaBJIAIOIINEC

VK(Y)-
1.1B1

Bianeer onsiTom
MIPUMEHEHHS 3aKOHOB
€CTECTBEHHBIX HAyK U
MaTeMaTHYECKUX
METOZOB U MOJIEIEH
JUTSL PEIICHNUS 33124
TEOPETUIECKOTO H
TIPHUKIIATHOTO
XapakTepa

VKY)-
1.1V1

Ywmeer pemath
3a1a4n
TEOPETUIECKOTO U
TIPUKIIaTHOTO
XapakTepa

VKY)-
1.131

3HaeT 3aKOHBI
CCTCCTBCHHBIX HayK nu
MaTeMaTUYECKUE
METO/IbI
TEOPETHIECKOTO
xapakrepa

NYK(Y)-1.2

OcymecTBiIseT MOUCK,
BBIJIENISIET U PaHXHUPYeET
nH(OpMaILMIO Ha OCHOBE
CHCTEMHOTO 1TOJIX0/1a 1
METO/IOB NO3HAHUS IS
pemeHust 3aaad o

Pa3JINYHbIM TUIIAM
3apoCcoB

VK(Y)-
1.2B1

Bnaneer
PenpOTyKTHBHBIMA
METOAAMHU
MMO3HaBaTEILHOMN
NEATENBLHOCTH 1
MBICITHUTENLHBIMU
oTiepausIMu JIJIs
peteHus 3aaa4y
€CTECTBEHHOHAYYHBIX
JHACIUIIINH

YK(Y)-
1.2V1

YMmeer 0000mmaTs
YCBOSIEMbIE 3HAHHS
€CTECTBEHHBIX HAYK
KaTeropUsMH
CHUCTEMHOI0 aHaJIN3a
U [IOX0Ma U
MBICJIUTENILHBIMU
orepanusIMu
aHajau3a, CUHTE3a,
CPaBHEHHUSI ¥ OLICHKU

YK(Y)-
1.231

3Haer
pENpPOYKTUBHEIE
METO/IBI
I03HaBaTEILHOU
JIeATEILHOCTH,
MIPU3HAKH
CHCTEMHOIO IIOAX01a
M CUCTEMHOTO
aHaau3a




CocraBasionue pe3y1bTaToB
NuaukaTopbl 10CTHAKEHUS
N OCBOCHHS (AeCKPUITOPLI
KOMIIETCHIIN U
Kon KOMIETEHI[MH)
HanmenoBanue
KOMIICTCHIIMH HaumeHnoBaHue
KOMIIEeTeHIMH Kon
HHIAUKATOpa HaumMmeHnoBaHue
HHIAMKATOP Koxn
a JOCTHUKCHUSA
BnazleeT OIIBITOM ITIJIAHUPOBAHUSA
1 NIPOBEACHUSA XUMUYCCKUX
I/ICCJ'IC,I[OBaHI/Iﬁ B O6J'IaCTI/I
OHK(y)_ TEPMOAUHAMUKHN, KUHETHUKH,
CriocobeH 1482 3JIEKTPOXUMUH, XUMUU
HUCIIOJIL30BaTh ' pacTBOpPOB, aHAJIN3a 1
6a30BbIC 3HAHUS 0000IIEHHS KCIIEPHUMEHTAIBHBIX
eCTeCTBeHHOHay‘{ JaHHBIX, BblﬂBﬂef[l/lﬂ
3aKOHOMEPHOCTEU NPOTEKAHUA
HBIX AMCLHILTAH B XUMHUYECKHUX ITPOLECCOB
EIpOCbeCCHOHam’ HO YMeer onpenenaTh
U IeATEIBHOCTH, JleMOHCTPUPYET TIOHUMAHHE TEPMOIMHAMHYECKHE U
NpUMCHATH XUMHYECKHX MPOLECCOB U KMHETHUYECKHE ITapaMeTpbl
OIIK(Y)-1 P WLOIIK(Y)-1.4 polt pamerp
METObI NPUMEHACT OCHOBHBIC OHK(Y)' XAMHUYECKUX MPOLIECCOB,
MaTEMaTH4YCCKOro 3aKOHBI XMMHHA 1.4V2 MPOBOJUTDL PACYCTHI
AHAIN3a U ’ KOJIMYECTBEHHBIX XapaKTEPUCTUK
MOJIETHPOBAHHS, PacTBOPOB HEIIEKTPOIUTOB U
DJIEKTPOJINTOB, BBISBIIATH
TEOPETUYECKOTO U
3aKOHOMEPHOCTHU MMPOTEKAHUSA
OKCNCPUMCHTANILH XHUMHUYECKHUX pPeaKIuid
OT'0 HCCIICIOBAHNA 3HaeT OCHOBHBIC ITIOHATHUA U
OIIK(Y)- 3aKOHbI XMMHYECKOM
1.432 TEPMOJNHAMUKHU, KHHETHKH,
’ 3JIEKTPOXUMHHU U IIPOLIECCOB,
[POTEKAIOIIMX B PACTBOPAX

2. Mecto qucuunimubl (Moay.s) B ctpykrype OOII

Z[I/ICI_[I/IHJ'II/IHa oTHOCHUTCA K Oa3oBoii yactu bnoka 1 yqe6Hor0 IJ1aHa O6pa30BaTeHLHOﬁ

IIPOTPaMMBI.

3. [lnanupyembie pe3yJibTaThI 00y4eHUS MO JUCHHUILINHE

[Tocne ycrientHOro 0OCBOCHUSI JUCIUILIUHBL Oy1yT chOpMHPOBaHBI PE3yIbTaThl O0yUEHUS:

IL1annpyeMble pe3y/IbTAThI 00yYeHHs] 110 IUCIUILIHHE

HNHaukaTop JocTHKEHUS

Kox

HawnmeHnoBanue

KOMIICTCHIINA

PI1 | [IpumensTs

3HaHUA OCHOBHBIX HOHSITI/IfI,

CHCTEMaAxX

JUIA OIIMCaHUuA

TEOPUHl U 33aKOHOB | I yK(V)-1.1
XAMHUYECKOM TEPMOJMHAMUKU U KHUHETHUKH, YYEHHMS O PacTBOpax U | M.YK(Y)-1.2
DJIEKTPOXUMUYECKUX
MPOIECCOB.

xumuueckux | U.OIK(Y)-1.4

P2 | BoonHATh pacuy€Thl TepMOJHMHAMIYSCKUX (QYHKIUI U kuHeTnueckux | M.YK(Y)-1.1

WYK(Y)-1.2

napameTpoB XUMHUYCCKUX peaKHHﬁ, CBOIICTB pacTBOpPOB 158 " OHK(y) 14
XapaKTEPUCTHK DIICKTPOXUMUUECKUX CHCTEM. ' '
PA3 | Mcnonb30BaTh METOIBI TUIAHUPOBAHUS U TPOBEACHHUS XHUMHUYCCKOTO
OKCIICpUMCHTA JIsL CTAHOBJICHUS 3aKOHOMEPHOCTEH MPOTEKAHUSI
p Ay P P W.OTIK(Y)-1.4

XUMHUYCCKHUX IponeccoB, OIpPECACIICHUA nux Ka4€CTBCHHBIX n
KOJIMYCCTBCHHBIX XapPAKTCPUCTUK

OI_[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arrecTaluu NpcACTaBJICHLI B
KaJICHIapHOM pefITHHF-HJIaHe JUCIIMITIIMHBI.




4. CTpyKTYpa M coiep:KaHue TMCIHUIIHHbI

OcHosHble 610bl YUeOHOU 0esimelbHOCIU

Pa3zaesbl IMCHUNINHBI Dopmupyemblii Buabl yueOHoO# 1eAATeJIbHOCTH Oobem
pe3yJbTaT BpPEMeHH, 4.

00yueHus no

JUCHHUILINHE
Pazgean (moxy.n) 1. PIL I Jlekun 6
3aK0H011/IepHOCTI/I XUMHUYECKHUX PI12 [IpakTuyeckue 3aHATHS 6
peaxkuuit PI13 JlaGopaTopHbIe 3aHATHUS 8
CamocTosiTenbHas paboTa 20
Pa3nen (MoayJib) 2. PIL1 Jlexun 6
DIEKTPOXUMHUYECKHE TTPOIIECCHI PIL2 [TpakTrueckue 3aHATH 0
PII3 JlabopaTopHble 3aHATHS 8
CamocTosiTenpHas paboTa 20
Paszjnen (Moayab) 3. PILI Jlexun 4
XuMHs pacTBOpPOB P12 [IpakTrueckue 3aHATHs 2
PII3 JlaGopaTopHbIe 3aHITHS 8
CamocTositenpHas paboTa 20

Coneprkanue pa3iesnoB AUCITUTUTHHBL:
Paznen 1. 3akonomeprnocmu xumuueckux peakuyuii
Cucrema TepmoguHamuueckux noustuid. |, 11, 11l 3akonbl TepmMoaunamuku. TepMoauHaMUyecKue

(GyHKIWW, HAMpaBlICHHE MPOTEKAHHWS XHMUYECKHX peakiuidi. TepMOJMHAMUYECKH YCTOWMYMBBIC
BeniecTBa. XHMMHUYECKOE paBHOBECHE. 3aKOH JAEWCTBHS Macc Uil paBHoBecus. KoHcTaHTa
paBHOBecusl, ee cBsA3b ¢ sHeprueil ['mo6ca. [lpunnun Jle [llarenbe, ero nmpakTUYECKOE 3HAYECHUE.
Xumuueckas kuHeTHka. CucreMa OCHOBHBIX NMOHATHH. CKOPOCTh XMMHYECKOM pEakUuu. 3aKOH
JecTBUS Macc. DHeprus akTuBauuu. Y paBHeHue Appenuyca. [lonstue o karanuse.

TeMbl JeKIMM:

1. OcHOBBI XUMHYECKON TEPMOJIUHAMUKH
2. XuMHUYECKOe paBHOBECHE

3. OCHOBBI XMMUYECKON KHHETUKH.

Ha3panus s1adopaTropHbIx pador:

1. Omnpenenenue TemaoBoro 3¢ ¢exra mporecca paCTBOPEHUs
2. XUMHYECKOE paBHOBECHE

3. OmnpeneneHre KHHETHYECKUX TOPSIKOB PEAKIIUU

4. OrmpeneneHue SHEPruH aKTUBALIH

Tembl NIpaKTHYECKUX 3AHATHI:

1. DHepreTnka XMMHUYECKUX PEAKITUN
2. XUMHYECKOE paBHOBECHE

3. CKOpOCTh XUMHUECKUX PEAKIINN

Paznen 2. nexkmpoxumuueckue npoyeccul

CrangapTHble DIEKTPOJHBIC TMOTEHIMANBI, HX HW3MEPEHHE C MOMOIIBI0 BOJOPOIHOTO
anekTpona. YpaBHenwe HepHcrta. Psan nanpsokenmit metamioB. CTaHAapTHBIE OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHBIC MOTCHIIMANBI, HampaBieHue nporekanuss OBP. 'anpBaHudeckue >MeMEHTHI.
DONeKTpOABMKYIas CHiIa, €€ CBI3b ¢ JHeprued [mbOOca. KoHIEHTpalMOHHBIE SJIEMEHTHI.



TomnuBHBIE 37€eMEHTHl. BopopomHas sHepreTuka. AKKyMYJSITOPbl. DJEKTPOJU3 PacTBOPOB U
pacriaBoB BemiecTB. [lopsaiok pa3psiiKu HMOHOB Ha BJEKTPOAAX. DJIEKTPOJIHU3 C PaCTBOPUMBIM
aHogoM. KonnuecTBeHHbIE 3aKOHOMEpPHOCTU AJekTposn3a. [Ipumenenue snexkrponuza. Kopposus
METAJUIOB, CITIOCOOBI 3aIIUTHl METAIIOB OT KOPPO3HH.

TeMbl JIeKINI:

1. DaexTpoXUMHUYECKUE CUCTEMBI. [ albBaHMUECKHUE FIIEMEHTHI

2. DIEKTPOIN3 PaCTBOPOB

3. Koppo3us meTanioB, cnocoObl 3alIUThl METAJUIOB OT KOPPO3UU

Ha3Banus 1adbopaTopHbIX padoT:

1. B3aumogeiicTBre METaIoB ¢ KUCIOTaMHU, IIEI0YaMU U BOJOM
2. I'anbBaHUYECKHE DJIEMEHTHI

3. DIIEKTPOIU3 PaCTBOPOB COJICH

4. Koppo3us MeTaios

Pasznen 3. Xumus pacmeopos

Knaccmbm(aunﬂ JAUCIICPCHBIX  CHCTCM. BaKOHOMCpHOCTI/I mpouccCoB  paCTBOPCHHUA.

PactBopuMocCTh, 3aKkOHOMEpHOCTH €€ u3MeHeHMs. PacTBopbl HednekTposnToB. KosummratuBHBIE
CBOMCTBA pacTBOpPOB. Teopus 3IEKTPOIMTUYECKOM JuccoLManuu. PacTBOpPBI 2IEKTPOIMTOB.
[Ipou3sBeneHne pacTBOPUMOCTH MAJIIOPACTBOPUMBIX 3JIEKTPONMTOB. MIOHHOE IpOW3BEACHUE BOABIL.
Bognoponueiii nokasarens. Muaukaropsl. HanpasineHnue u 1nonHoTa NpOTEKaHWsI MOHHBIX PEAKLMM.
I'mpponus coneil, ero OCHOBHBIE IOKAa3aTeIW: KOHCTaHTAa M CTENEHb TUAPOIN3a, BOIOPOIHBIN
II0Ka3aTelb.

TeMmbl JIeKIHN:
1. lucnepcHble cucTeMsbl, Kiaaccuukaius. PacTBOpbl HEIEKTPOJIUTOB
2. PacTBOpHI 3JIEKTPOTUTOB

TeMbl NpakTUYECKUX 3aHATHIA:
1. CriocoOsI BhIpaKeHUST KOHIICHTPAIHil paCTBOPOB.

Ha3panus 1adopaTopHbIx padoT:

1. HNonooOMeHHbIE peakluu

2. T'maponus coneit

3. TlpousBeneHne pacTBOPUMOCTH

4. XuMus 37€MEeHTOB. XpOM, MapraHell.

5. Opranusanusi cCaMoCTOATEILHON PadoThI CTY/IEHTOB

CamocrodrenbHas paboTa CTYACHTOB MIPU U3YYEHUH JAUCHUILTUHBI (MOIYJIS) IPEAyCMOTpEHa

B CIEAYIOIIHNX BUAAX U opMax:

PaboTa ¢ neKIMoHHBIM MaTEepPHATIOM;

N3yuenune Tem, BBIHECEHHBIX HAa CAMOCTOSATEIbHYIO MPOPAOOTKY;
[Touck, aHanu3, CTPYKTYpUpOBaHUE HHPOPMAIIIH;

BrimosHEeHME JOMANTHUX 3aTaHUH,

[ToaroroBka k 1a0OPATOPHBIM pabOTaM U K MPAKTHUECKUM 3aHSITHSIM;
[ToaroToBKa K OIIEHUBAIOIIMM MEPOTIPUATHIM (pyOeKHBIH KOHTPOJIB).



6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTIHHbI

6.1. YyeOHO-MeTOANYECKOE 00ecIedeHue
OcHoBHas JInTepaTypa

1. OGmas xumus. Teopus u 3amaun: yueoHoe nmocodue / H. B. Koposun, H. B. Kynemos, O.
H. T'onuapyk [u np.]; mox penakuueii H. B. KopoBuna, H. B. Kynemoa. — 3-e u3z., crep.
— Cankr-IletepOypr: Jlans, 2018. — 492 ¢. —TekcT : 25ekTpoHHbIH // JIaHb : 3IeKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/104946 (nara oOpareHUs:
11.03.2018). — Pexum goctymna: u3 koprnoparuBHoii cetu TITVY.

2. I'munka, H. JI. O6mas xumus : yaeOnuk s 6akanaspo / H. JI. I'muuka. — 19-e u3n. —
Mocksa: IOpaiit, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
(mara oopamenusi: 11.03.2018). — Pexxum noctyna: u3 koprnopatuBHoii cetu TITY.

3. T'muuka, H. JI. 3amaun n ynpakHeHus 1o oOIIel XUMUHU : YYeOHO-TIPAKTHYECKOE MOCOOme
s 6akanaspos / H. JI. ['munka; nox pexn. B. A. ITonkosa u A. B. babkosa. — 14-e uzn. —
Mocksa: IOpaiit, 2014. — URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (nata
obpamenus: 11.03.2018). — Pexwum mocryna: u3z koprnoparuBHoit cetu TITY.

JonoiHUTE/ILHAS JUTEpPaTypa

1. Crace, H. ®@. JlaGopaTOpHBIi MPaKTUKyM MO OOIIEH W HEOPraHMYECKOW XUMHH: ydeOHOe
nmocoome / H. ®. Cracp, A. A. Ilnakuaxun, E. M. KusaszeBa; HanuonHanbHbIHM
uccienoBarenbckuii  ToMckmii monmutexHudeckuit yauBepcurer (TITY). — 3-e wm3a.,
niepepad. u JOII. — TomMmck: HU3na-Bo TIIVY, 2013. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara oOpamenus: 11.03.2018). —
Pexxum noctyna: uz kopnopatuBHoi cetu TITY.

2. Cracp, H. ®@. Pemenue 3amau o obmieid xumuu: ydebnoe mocooue / H. ®@. Crach, A. B.
KopmynoB. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2016. — 168 c.  Tekcr:
AIEKTPOHHBIH // Jlanb: AIEKTPOHHO-OMOIMOTESIHAS cucTeMma. — URL:
https://e.lanbook.com/book/75521 (mata obpamenus: 11.03.2018). — Pexwum mocrtyma: u3
kopnoparuHoi cetu TIIY.

3. Cwmomnosa, JI. M. PykoBOACTBO K MPaKTUYECKUM 3aHATUSAM IO OOILIEH XUMHUM : yueOHOe
mocodbue / JI. M. CwmonoBa; HammoHanbHBI  HCcaemoBaTeabCKuii  TOMCKUIt
nonurexanueckud  yauBepcurer (TIIY). — Tomck: Wzg-so TIIY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (nata oopamenus: 11.03.2018). — Pexum
J0CTyIa: u3 KkoprnopatusHou cetu TIIY.

4. COOpHUK 3alay W YIpaXHEHUW MO OO0IIeH XUMHH : y4eOHOe Mmocodue [DIeKTPOHHBIN
pecypc] / E. b. Tonymikosa, E. M. Kusizesa, FO. FO. Mupomanuenko [u ap.]. — 1-e uzg. —
Tomck: 2016. — URL: https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf
(mara obpamenus: 11.03.2018). — Pexum nocrymna: u3 koprnoparuBHoi cetu TITY.

5. Cracp, H. ®. CripaBouHuK 110 00111€l 1 HEOpraHuyeckoil xumuu|: yuedHoe nocodue / H. @.
Cracp; HanmonanbHblii uccienoBaTeabCKuil TOMCKHIT MOJUTEXHUYECKUH YHUBEPCUTET
(TI1Y), HWuctutyr ¢usuku Bbicokux TexHonoruit (M®BT), Kadeapa oOmeit wu
Heoprannueckoit xumuu (OHX). — Tomck: W3g-so TIIY, 2012. - URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nata oopamenus: 11.03.2018). — Pexum
Jocryna: u3 kopnopatusHou cetu TIIY.

6.2. UndgopmannoHHOEe U NPOrpaMMHoOe O0ecredeHue
Internet-pecypcsr (B 1.4. B cpeie LMS MOODLE wu np. oOpa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcbl):
1. Dmektponnbii  kypc B cpexre LMS MOODLE «Xwmus  2».  URL:
https://stud.Ims.tpu.ru/course/view.php?id=2604.

2. http://webbook.nist.gov/ NIST WebBook — CnpaBounuk HanmoHaisHOTO WHCTHTYyTa
craugaptoB u TtexHosoruii CIIA, cBemeHHs 1O HEOPTaHUYECKUM COCIUHEHUSM,
tepmoauHamuieckue ganusie, UK-cnextpsr, 9KC, 31I1P u ap;



http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf
https://e.lanbook.com/book/75521
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf
https://portal.tpu.ru/SHARED/g/GEB/study1/Tab5/zadachnik.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
https://stud.lms.tpu.ru/course/view.php?id=2604
http://webbook.nist.gov/
http://webbook.nist.gov/

3. Xumuueckuii TpeHaxep: http://exam.tpu.ru/dasboard/object/bank/form?d=21

4. YdebHble 10coOUs Mo Kypey «XUMUs).

http://portal.tpu.ru/departments/kafedra/onh/education,
http://www.lib.tpu.ru/catalog arm.html

5. http://www.lib.tpu.ru/ - Hayuno-texauueckas 6udanorexa TITY
6. http://www.sciencedirect.com/

7. http://www.springerlink.com/
8.
h

COopnuKk mporpamMmmHoro obecrieuenust ais crygenroB HU TITY, pexum moctyna
ttps://vap.tpu.ru

NudopmannoHHO-CIIpaBOYHbIE CUCTEMBI U TpoQeccroHaNbHbIe 0a3bl JAHHBIX:
1. Ilpodeccronanbubie 6a3bl JAHHBIX U UHPOPMALMOHHO-CITPABOYHBIE CUCTEMBI JJOCTYITHBI

o cepuike: https://www.lib.tpu.ru/html/irs-and-pdb

2. Hayunas snexrponnas 6ubimoreka eLIBRARY.RU — https://elibrary.ru
3. DNeKTPOHHO-OUOIMOTEUHAS cucrema «KoHCynpTaHT
http://www.studentlibrary.ru/

4. DnekTpoHHO-OMOIMOTeUHast cuctema «Jlanpy - https://e.lanbook.com/

5. Dnekrponno-ouboreunas cucrema «ZNANIUM.COM» - https://new.znanium.com/

6. DnektponHas Oubmmoreka Grebennikon - http://www.lib.tsu.ru/ru/news/elektronnaya-
biblioteka-grebennikon-0

CTYyACHTA»

CB000IHO pacpoCTpaHsieMoe POrpaMMHOE 00ecIIeUeHHUE:
1. Document Foundation LibreOffice.
JInneH3noHHOE MporpaMMHOE obecrieueHne (B coorBeTcTBrur ¢ [lepeuHemM JIMIIEeH3MOHHOTO

nporpamMmuoro ooecnedenus TITY):

1. Acrobat Reader DC and Runtime Software Distribution Agreement; Adobe Flash Player;
2. Mozilla Public License 2.0; Google Chrome; Mozilla Firefox ESR;

3. Microsoft Office 2007 Standard Russian Academic

7. TpeﬁoBaHnﬂ K MaT€puaJbHO-TEXHUIECCKOMY o0ecnevyeHHuI0 JUCHUILJINHDI
B y‘le6HOM Mponecce UCIOJIb3YCETCA CICAYIOIICC O60py,HOBaHI/IeI

Ne HaunmMmeHoBaHHeE clIeITHAJIBHBIX HanmeHoBaHue 000py10BaHust
noMenieHui
1. Ayaurtopust 1jisl IPOBEIEHUS Kommekt yue6HO# Mebenu Ha 10 mocaqouHbIX MECT;
Y4eOHBIX 3aHATHI BCEX THIIOB, mkad UL TOCy B - 1 IIT.; cTON-MOMKa - 1 1mT.; cToN 1abopaTOpHEIA
KYPCOBOT'O IIPOEKTUPOBAHUS, -4 mt.;
KOHCYJIBTAIlNH, TEKYIIEro Bechl anekTponHbie A&D HL-100 - 1 mr.;
KOHTPOJISI ¥ TIPOMEXYTOIHOM YCTAaHOBKa JUIS CO3JIaHMs HU3KOTO BakyyMma - 1 miT.;
arrecranuu (yueOHas KOMIUIEKT 000PYI0BaHHUSI JJIsl TPOBEACHUS Ja00paTOPHBIX paboT 1Mo
nabopaTopus) OCHOBHBIM pa3jielaM XMUMHUH: YCTaHOBKA JUISI THTPOBAHUS (LITAaTHUB
METAITMYECKHM, OIOpEeTKa, BOPOHKA, CTaKaH, KOJIObI 1711 TATPOBAHMSI,
634034 Tomckast 001aCTh, T. CTaHIAPTHEIC PACTBOPHI KUCIIOT U IIEN0YeH, HHIUKATOPHI),
Tomck, npocniekr Jlenuna, a. 43A YCTaHOBKA JUIsl ONPEEICHNS CKOPOCTH XUMUYECKOU peakuy 1
201A SHEPIHU aKTHBALUH (TEPMOCTAT, IPOOUPKH), YCTAHOBKA JIJIS
TEPMUYECKOTO Pa3IoKEeHUS KPUCTAJUIOTHAPATOB (JIEKTPOIUIATKA,
riecyaHast OaHsi, TUTIJIM, SKCHUKATOpP, BECHI AJIEKTPOHHBIE); CYIIMIbHBIHI
mikad; KOMIObIOTep - | mT.
2. AynuTopus Ui TPOBEICHHS Kommnext yue6HO# Mebenu Ha 14 mocagouHBIX MECT;

y4e0HBIX 3aHATHI BCEX THIIOB,
KYypCOBOTO MPOEKTUPOBAHHMA,
KOHCYJIBbTAaINH, TEKYIIEro
KOHTPOJISL U IPOMEXYTOUHOMN
aTrecTanuu (yueOHas
naboparopus)

634034 Tomckast 00J1acTh, T.

KomrmnekT yuebHolt mebenu Ha 14 mocai09HbIX MECT;

xad gms mocyxs! - 3 mrT.;

Cron-moiika - 1 mr.;

Crou 1abopaTopHBIii - 4 MmIT.;

YcraHoBKa JUist OIpeieNieHHs] SKBUBAICHTHOW MacChl MeTaslia
(MeTayuTMuecKui MTaTHB, Ol0peTKa, kojba Bropiia, ypaBHUTEIBHBIH
COCYJ, CHIIMKOHOBas TpyOKa);

YcraHoBKa Juisl M3y4eHHs 3JeKTposn3a (MICTOYHHK ITMTaHUs



http://exam.tpu.ru/dasboard/object/bank/form?d=21
http://portal.tpu.ru/departments/kafedra/onh/education
http://www.lib.tpu.ru/catalog_arm.html
http://www.lib.tpu.ru/
http://www.sciencedirect.com/
http://www.springerlink.com/
https://vap.tpu.ru/
https://www.lib.tpu.ru/html/irs-and-pdb
https://elibrary.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://new.znanium.com/
http://www.lib.tsu.ru/ru/news/elektronnaya-biblioteka-grebennikon-0
http://www.lib.tsu.ru/ru/news/elektronnaya-biblioteka-grebennikon-0

Tomck, npocnekt Jlenuna, 1.43A
201b

TIOCTOSTHHOTO TOKa, CTaKaHbI, JJICKTPOIbI, CKIISTHKH C paCTBOpaMu
coJiei);

YcraHoBKa Juist THTpOBaHUS (IITaTHB METAIMYECKHUiL, Ol0peTKa,
BOPOHKA, CTaKaH, KOJIOBI JJIsl THTPOBAHUS, CTAHAAPTHBIE PACTBOPEI
KHCJIOT U IIeJI0YeH, MHAUKATOPHI);

VYcraHoBKa JUIsl ONpeiesieHHs TeIUIOTHl PACTBOPEHNS (KaIOpUMET,
TEPMOMETp, MEIIIAJIKa, CTEKIITHHAS TaJI04Ka);

YcraHOBKa [UISl ONPENENICHHS] CKOPOCTH XMMHYECKOH PEakuy U
SHEPIHH aKTHBALNH (TEPMOCTAT, IPOOUPKH);

YcraHOoBKa [UISl TEPMHUYECKOTO PA3NIOKECHHUS KPUCTAIUIOTHAPATOB
(371eKTponIINTKA, IecHaHas OaHs, THUIIIN, SKCHUKATOP, BECHI
3JIEKTPOHHEIE);

Kommsrotep — 1 mir.

3. Ayaurtopus 11t IPOBEICHUS
Y4COHBIX 3aHATHI BCEX THIIOB,
KYpPCOBOTO IIPOEKTUPOBAHUS,
KOHCYJbTAIUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOM
aTTecTallul

634034 Tomckas 001acThb, T.
Towmck, npocnekt Jlenuna, 1. 43A
207

Kommuiekt yueOHo# Mebenu Ha 10 mocamouHbIX MECT;
Illkad 1 TOKyMEHTOB - 2 IIT.;

Tymba nonkatnas - 4 mr.;

Ilonka - 1 mrt.;

Komnsroteps! — 9 mr.; MOY

4. AynuTopus Ui IpOBEICHUS
y4eOHBIX 3aHATHI BCEX TUIIOB,
KypCOBOT'O IPOEKTUPOBAHHS,
KOHCYJIbTallui, TEKYILETO
KOHTPOJIS U IPOMEXKYTOUHOMI
aTTecTaluu

634034 Tomckast 0061acTh, T.
Tomck, npocniekt Jlenuna, 1. 43A
211

Hocka ayauropHast HacTeHHas - | T.; mkad A JOKYMEHTOB - 2
IIT.; KOMIDIEKT yueOHo# Mebenn Ha 140 mocagouHBIX MECT;
KOMITbOTEp - 1 1T.; mpoekTop - 1 wT.

Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOmIeH XapaKTEpUCTUKU 0O0pa30BATEILHOM

nporpamMmbl 1o HampasieHuto 14.03.02 SimepHble ¢u3MKa W TEXHOJOTHH, CIEIUATU3AINS

«[ly4xoBbIe U MIIa3MEeHHBIC TexHOoJorun» (iprueM 2018 1., ouHas popma oOydeHus).

PazpaboTunku:

JIOIDKHOCTH

5(0)

JOLIECHT

Mauexuna K.H.

[Tporpamma ono6pena Ha 3aceqanuu HOLL B.I1. Betin6epra USATI (mpotokon ot 28.06.2018 1. Ne

24-a).

3aBenyroumii kadeapoit — pykoBoanTENb

Hayuno-o6pazoBarenbHoro nentpa b.I1.
Beitn6epra

Ha mpaBax kadenpsl, 1.¢.-M.H,
npodeccop

a v S ' v
{3, Yy 0 & Ler'y”
1] - |- .~

/Kpuso6okos B.I1./




JIucT u3MmeHeHuii padoyeil mporpaMMbl TUCHHUILIHHBI

YueOHblii rojg

CopepixaHue /u3MeHeHHE

OO0Cy:K1eHO Ha 3acelaHNN
HOIX B.I1. Beiinoepra
(mpoToKo.T)

2018/2019
y4. TOJT

Berymum B neiictBue «Cuctema OLIGHUBAHUS PE3YJIBTATOB
o6yuenus B TITY (Cucrema oneHuBanus)» (nmpuka3 Ne58/on
ot 25.07.2018 r.) u «IlonoxeHue o NPOBENEHUM TEKYILETO
KOHTPOJIA ¥ MPOMEXKYTOYHOU aTTecTaruu B TITY» (mpukas
Ne59/om ot 25.07.2018 r.); yrpatunu cuny «llomoxkeHue o
MPOBEJCHUN TEKYIIEro OLEHWBAHUA U MPOMEKYTOUHOM
arrecranmu B TIIY» (mpuka3z Ne88/om ot 27.12.2013 r1.),
«PykoBopsiue Marepualibl MO TEKYyLIEMy KOHTPOJIO U
YCIIEBAEMOCTH, NPOMEXKYTOYHOM M HTOrOBOM aTTECTalUU
CTYIEHTOB TOMCKOTO MOJUTEXHUYECKOTO YHUBEPCHUTETA»
(mpukaz Ne77/om ot 29.11.2011 r.).

ITporokon Ne 25 ot
28.08.2018 1.

2019/20 yu.

roj

1. OGHOBIIEHO MTPOTPAMMHOE OOECTICUCHUE

2. O6HOBIIEH cocTaB MPOo(hecCHOHANBHBIX 0a3 TaHHBIX U
WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM

3. OOGHOBIIEHO COJIepKaHUE PA3/IeTIOB TUCIUTUIUHBI

4. OOHOBIIECH CITUCOK JIUTEPATYPHI, B TOM uKciie ccbuiok bC

npotokoi Ne 38
ot 28.06.2019 .

2020/2021
y4. rof

1. O6HOBIIEHO TPOrpaMMHOE OOECTIeUCHHE

2. O6HOBIIEH cocTaB MPO(HEeCCHOHATBLHBIX 0a3 TaHHBIX U
UH(}OPMaILIMOHHO-CIIPABOYHBIX CUCTEM

3. OGHOBJIEHO COEP)KAaHUE PA3IETOB NUCIIUTLUIMHBI

4. OGHOBJIEH CIUCOK JIUTEPaTyphl, B TOM 4yHciie cChiiok DbC

npoTokoa Ne 43
ot 01.09.2020 1.




