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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI

1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[Tonyuenue
TEPMOJIMHAMUKE U

00yYarOIITUMUCS
OCHOBHBIM

0a30BBIX
cnocodam

CBEOEHUU 11O
MIPUMEHEHUS

s pexTuBHOM paboThl B chepe mpodecCHOHATbHON NeATeIbHOCTH.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

dopMHUpOBaHUE
paccMOTpeTb  OCHOBHBIE

CHCTEMax,
TEXHOJIOTHSX;

HCIIOJIb30BaTh
AanyT

KOMIIETCHITUH,
TEPMOJIMHAMUKHU TIPU ONHUCAHUM MAKPOCKONMHWYECKUX MHOTOKOMIIOHEHTHBIX CHCTEM,
TEOPETUUECKOTO
WCCIIEIOBAaHUSI XUMHUYECKMX U (Pa3oBBIX PABHOBECMH B MHOTOKOMITOHEHTHBIX
TEPMOJIUHAMUYECKHIT
BO3MOKHOCTh

METOJIbI

KOTOpPBIE  IMOMOTYT  PacKpbITh

SKCIICPUMCHTAIIBHOTO u

METOoJa B

cTtyneHtaM A(PQPEKTUBHO TPHUMEHSTH

HpO(i)CCCI/IOHaJ'IBHOﬁ ACATCIBbHOCTH IMOJIYUYCHHBIC 3HAHHWA, YMCHHA U HABBIKU.

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
COOTHECEHHbIX

(MonyJo),

C IJIAHUPYEMBIMHA pe3yjabTarTaMu

o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

OIIK-1: CnocoGeH aHAJIM3MPOBAThH, HHTEPNPETHPOBATH U 00001IATH Pe3yJIbTaThl
IKCIIEPUMEHTAJIBHBIX H PACYETHO-TEOPETHYECKHX PAGOT XUMHYECKOI

HanmpaBJCHHOCTH

OIIK-1.1: Cucremarusupyer u
AQHATM3UPYET PE3yIbTaThl
XUMHUYECKHUX IKCTICPUMEHTOB,
HaOJTI0ICHNI, U3MEPCHH, a
TaK)Xe Pe3yJIbTarhl pacueToB
CBOICTB BEILIECTB U MaTepuaioB

METO]IbI 00pabOTKHU Pe3yIbTaTOB IKCIIEPUMEHTOB
MIPUMEHSATh METOJIbI 00PAOOTKHU Pe3yJIbTOTOB
IKCIIEPUMEHTOB

MeToZaMH 00pabOTKH 0OPabOTKH PE3yIbTaTOB
IKCIIEPUMEHTA

OIIK-1.3: ®opmyaupyet
3aKJIFOYCHHSI ¥ BBIBOJIBI 11O
pe3yJsibTaram aHaan3a
JUTEPaATyPHBIX JaHHBIX,
COOCTBEHHBIX
9KCIIEPUMEHTATBHBIX U
PacYeTHO-TCOPETHUSCKHUX paboT
XUMHUYECKON HalpaBJICHHOCTH

METO/Ibl TIOMCKA U aHAIM3a HAyYHBIX JaHHBIX 110 O6a3am
JAHHBIX

CHUCTEMAaTU3MpPOBATh N AHATU3UPOBATh JTUTEPATYPHBIE
JaHHbIE

HAaBBIKaMH COITOCTABJICHHUS JINTEPATYPHBIX U
SKCIIEPUMEHTAIBHBIX JAHHBIX

OIIK-2: Cioco0eH npoBOAUTH XMMUYECKHI IKCIIEPUMEHT ¢ HCI0JIb30BaHUEM
COBpPEMEeHHOro 000pyA0BaHus1, cO0JII0/1asi HOPMbI TEXHMKHU 0€30I1aACHOCTH

OIIK-2.1: PaboraeTt ¢
XUMHYECKUMH BEIIECTBAMH C
coOII0ICHUEM HOPM TEXHUKH
0€e301macHOCTH

CBOWCTBA BEILIECTB U TEXHUKY O€30M1aCHOCTH PIOOTHI C
HUMH

paboTarh U UCIOJIb30BATh BEIIECTBA C COOIIOCHUEM
TEXHHUKH 0€30I1aCHOCTH

HaBBIKaMU pabOThI C BEIIECTBAMHU C COOJIIOJICHUEM
TEXHHUKH 0€30I1aCHOCTH

OIIK-4: Cnioco0eH NJIaHUPOBATH PadOThl XUMHYECKOM HANIPABJIEHHOCTH,

3

XUMHUYECKOM
TEPMOJIUHAMUYECKUX
METOZIOB I pEUICHUS XUMUYECKUX TMpoOJieM, HEOOXOIUMBIX JJII OCBOCHUS
CHEIUATbHBIX JUCIUIUIMH, a M0 OKOHYaHWU OOYy4YeHHsS B By3€ — JJis TPaMOTHOM,

pOJIH

XHUMHUYCCKHX

O0CBOCHUSA




00padaTHIBATH U HHTEPIPETHPOBATH MOJTY4YeHHBIC Pe3yJbTaThl C HCIOJb30BAHUEM
TeopeTHYeCKUX 3HAHUH M NPAKTHYECKUX HABBIKOB pPellleHUs MAaTeMaTH4YeCKHX H

¢usnyeckux 3agayq

OIIK-4.1: Ucnonb3yet 6a3oBbIe
3HAHUS B 00JIACTH MaTeMaTHUKH
U GU3MKH MIPH TJIAHUPOBAHUH
paboT XUMHYECKOH
HaNpaBJIE€HHOCTH

METO/Ibl PErPECCHOHHOTO U KOPPENISAIIMOHHOTO aHaTn3a
JTAHHBIX

MIPUMEHSITh METOJIbI PErPECCUOHHOTO U
KOPPEJISLIMOHHOTO aHATH3a JJAHHBIX

HaBBIKAMU MPUMEHEHUSI METOJI0B PErPECCUOHHOTO U
KOPPEJISLIMOHHOTO aHATH3a JJAHHBIX

OIIK-4.2: ObpabarsiBacT
JIaHHBIE C UCTIOJIb30BaHHEM
CTaH/IaPTHBIX CLIOCOOOB
aNmIpPOKCUMAIH YHCIICHHBIX
XapaKTEPUCTHK

METO/Ibl PETPECCUOHHOTO U KOPPEJIALIMOHHOTO aHAIN3a
JAHHBIX

MIPUMEHSTh METO/IbI PErPECCUOHHOTO U
KOPPEJIIIMOHHOTO aHAIN3a JaHHbIX

HaBBbIKAMU IIPUMEHEHUS] METOJ0B PETPECCUOHHOTO U
KOPPEJIIMOHHOTO aHAIN3a JaHHbIX

OIIK-4.3: UnTepnperupyer
pe3yNbTaTbl XUMUYECKUX
HaOJIIOEHNH C UCIIOJIBL30BAHUEM
(bu3nYECKUX 3aKOHOB U
MPEICTaBICHUN

OCHOBHBIE 3aKOHBI (PU3UKHU

MPUMEHSATH 3HaHUS (PU3UYECKUX 3aKOHOB IS
MHTEPIIPETAUU MOTYYEHHBIX Pe3yJIbTaTOB
BJIAJICTh HABBIKAMU MHTEPIIEPTALMU 10Ty YEHHBIX
PE3yJIbTATOB HA OCHOBE (PU3UYECKUX 3aKOHOB

OIIK-5: CnocoGeH moHUMaTh NPUHUMIILI Pa00THI HHPOPMALMOHHBIX TEXHOJIOT Ui,
HCNOJIB30BAaTh HH()OPMALIMOHHBIE 0a3bl IAHHBIX H 2JalITHPOBATH CYlIECTBYIOIIHE
NPOrpaMMHbIe NPOAYKTHI JIsl pelieHus1 3a1a4 NpodecCHOHAIBLHOM 1eATeJIbHOCTH €
Y4€TOM OCHOBHBIX TPeOoBaHUI HHPOPMAIIMOHHOMH 0€30MACHOCTH

OIIK-5.2: Ucnons3yet
CTaHJapTHBIC U OPUTHHATBHBIC
HPOTrpaMMHBIE TIPOAYKTEL, IPH
HEOOXOIMMOCTH IaTUPYS X
JUTSL peLIeHHs 3a/1a
npodeccHoOHATHHON
IesATeIBHOCTH

METOJMKH MOKMCKa HayYHOH MH(opManuu B cpesie
HNHurepuer

OCYILECTBIIAThH MMOMCK HYYHOU HH(pOpMaK
BJIaJ€Th HABBIKAMH MTOMCKA HAYYHOH MH(OpMaLuu

OIIK-6: Cnioco6eH npeacTaBasTh pe3yJbTaThbl NPo¢ecCHOHAIBHOI 1eITeJIbHOCTH B
YCTHOH U MHCbMEHHOI (popMe B COOTBETCTBUM C HOPMAMM U NIPABUJIAMH,
NPUHATHIMHU B IPO(eCCHOHATBHOM c000111IecTBe

OIIK-6.1: ITpencrabnsier
pe3yJbTarThl paboThI B BUJIC
oTYeTa 10 CTaHJAPTHOU (hopme
Ha PYCCKOM SI3bIKE

TpeOOBaHUs K MPEIOCTABICHHUIO U 0(OPMIIEHHUIO OTYETA
COTABIIATH OTYET MO pe3yIbTaraM IMOTyUYSHHBIX
pe3yIbTaToB

BJIQJICTh HABBIKAMU TPEJICTABICHUS OTYETA B
COOTBETCTBUHU C BbIABHUI'aCMBbIMH Tpe6OBaHI/15[MI/I

OIIK-6.2: ITpencrasnsier
UHPOPMAIHIO XUMHYECKOTO
COJICpKAHUS C yUYETOM
TpeboBaHU
O6ubnuorpaguuecKoil KyJIbTyphl

TpeOOBaHMs PEOCTaBICHUs OubIMorpaguyecKux
CCBUIOK B HAYYHOM OTYETE

OCYILIECTBIISAT MIOMCK JTUTEPATYPhl U COCTABIISATH
OoubMorpaguIecKrii CIIMCOK UCIIOIb30BaHHOM
JUTEPATYPbI

HaBBIKAMHU COCTABJICHUS OMOIHOrpahuIecKoro CrmcKka

1.4 Ocol0eHHOCTH peaM3alMu IUCIUTLTHHBI

SI3BIK peanu3anuy TUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.
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2. O0beM IMCHUILUIHUHBI (MOIYJIs1)

(&

Bcero,
- 3a4C€THBIX
Bun yueGHOM paboThI R —
(akam.uac)
KonTaktHas padora ¢ 2,92 (105)
npenoaaBaTeyieM:
3aHATHS JTEKIUOHHOIO THIIA 0,94 (34)
MPaKTHUYECKNE 3aHSTHS 0,47 (17)
J1a00paTropHbIe padOTHI 1,5 (54)
CamocrosiTesqbHAsA padora 1,08 (39)
o0yuarommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padorta (KP) Ja
IIpomexyTounas arrecrauusa |1 (36)

(3auéTt) (Ax3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. 3akoHbl TCPMOJMHAMUKHA U MX NIPUMCHCHUEC K XUMHYCCKHUM ITpoHeccamM

1. YpaBHEeHUS COCTOSIHUS UACATBHBIX U PEATbHBIX Fa30B

2

2. 3aKOHBI TEPMOJUHAMUKHU

3. Dueprus [u66ca. Dueprus ['enpmronbiia.
XapakTepucTuieckue QyHKIUU

4. XumMudeckoe paBHOBECHE

4
4
2

5. YpaBHEHUS COCTOSIHUS UACATBHBIX U PEATbHBIX a30B

6. 3aKOHBI TEPMOAMHAMUKU

7. Duepruu [u66ca u ['enpmromnsia

8. XuMHuYecKoe paBHOBECHE

W[ ]

9. U3mepenue TenaoThl HEUTpau3aluy IpyU CMELIEHUH
CUJIbHBIX KHMCJIOT U OCHOBaHUI

10. Onpenenenue TEMIOTb 0Opa3oBaHUS
KPHUCTAJUIOTH/IpaTa

11. Onpenenenue napuUaIbHBIX MOJIIPHBIX 00BEMOB




12. Onpenenenue TeMI0Thl 00pa3oBaHUs TBEPIOTO
pacTBOpa U3 ABYX TBépIII:IX KOMIIOHCHTOB

13. MccnenoBaHre XMMUYECKOTO paBHOBECHS TOMOTE€HHOM
pEaKIMu B pacTBOpe

14. 3aKOHBI TEPMOJUHAMUKY U UX PUMEHEHHE K
XUMUYECKHUM MPOIeccam

2. ®a30B0e paBHOBECHE H TEOPHs PACTBOPOB

1. TepmoanHamuka (pazoBbIX MpeBpaleHHH 6

2. PacTBOpBI 6

3. ®a3oBbI€ MEPEX0bl B OTHOKOMIIOHEHTHBIX CHCTEMAX

4. Ananu3 quarpaMMm COCTOSTHUS

5. KonnuraruBHele cBOKWCTBA PACTBOPOB

6. I3mepenue naBiaeHust HaChIIEHHOTO Mapa

7. IlocTpoeHne nuarpaMMbl PpaBHOBECHSI
I[BYXKOMHOHQHTHOP’I CUCTEMBI

8. M3yueHue paBHOBECHS KHUAKOCTb — I1ap B OMHAPHBIX
pacTBopax

9. PacnipesienieHue BelecTBa MEX/IY ABYMS JKUIKUMHU
dazamu

10. dazoBoe paBHOBECHE U TEOPUS PACTBOPOB

3. Dj1eMeHThI CTATHCTUYECKOW M HEPABHOBECHOW TePMOIUHAMUKHU

1. Craructuyeckasi TepMOJUHAMUKA 4
2. DyieMeHThl HEPaBHOBECHON TEPMOJAMHAMUKHI 6
3. DneMeHTHl CTaTUCTUYECKON 1 HEPAaBHOBECHOM
TEPMOJUHAMUKH
4.

Bcero 34




4 YyeOHO-MeTOAMYECKOEe O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

Mopauesckuit A. 1., @upcosa E. I'. Pusnueckas xumus. Tepmoannammka
XUMHYECKHUX peakiuii: yueoHoe mocooue(Cankr-IlerepOypr: Jlansb).
Ctpombepr A. I'., Cemuenxo . I1., CtpomOepr A. I'. dusnueckas Xumusi:
y4eOHUK /ISl By30B 10 XUMHUYECKUM criennanbHocTIM(MockBa: Bricias
IKOJ1a).

Kynpsiesa H.C., bounapesa JI.I. ®uznyeckast xumus: yueOHUK(M.:
FOpaiit).

benoycosa H. B., Uptioro JI. A. Xumuueckas TepMoJuHaMUKa: y4e0.-METO/I.
nocobue [1s 1a0. padbot cryaeHToB HanparieHuit 020100.62 - xumus;
020201.65 - dbynnamenTanbHasa u npukiagHas xumus |(Kpacuosipck: COY).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecreyeHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, a TAK:Ke CBOOOTHO
DAcIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.

CompoBoykaeHne yaeOHoro mpoiiecca TpedyeT NpuMeHEeHUE TPOrpaMMHOe
obecrieyeHus, MO3BOJISIONIEE CO3/1aBaTh, PEAAKTUPOBATH U MPEICTABIATh
TEKCTOBBIN U WiuttocTparuBHbIN Marepuan: MSOffice (MSWord, MSExcel,
MSPowerPoint) niu ero ananora.

4.3 NUuTepHeT-pecypchl, BKIKO4Yasi NpodeccuoHaTIbHbIe 0a3bl JaAHHBIX
U uHGOpPMalNUOHHBbIE CIIPABOYHbIE CUCTEMBbI:

Hayunas Onexkrponnas bubanoreka e-LIBRARY.RU. IlonaHoTtekcToBas
koyekus «Poccuiickue akageMuuecKue KypHasl on-line» (M31areabCcTBO
«Hayxka») Bxitouaet 139 xypHanoB. 3akI0YEHO JTULEH3MOHHOE COTIallleHe
(mo HOsOps1 2021 T.) 006 UCTIOJIB30BAHUH PECYPCOB CO CBOOOIHBIM JIOCTYIIOM C
KOMIIBIOTEPOB YHUBEPCUTETCKOM ceTH.- Pexxum mpoctyma: http://elibrary.ru/.

Nature Publishing Group — rogoBast nojnvcka Ha HayqHbI€ JIEKTPOHHbBIE
KypHansl uznarenbcta Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum gocryma: http://www.nature.com.

EBSCO Journals (komnanust EBSCO Publishing) — anekTpoHHBIE KypHAIBI.
Bcero 6onee 7000 Ha3zBaHMI )KypHATIOB, 3,5 THICSYH PELICH3UPYEMBIX
KypHanoB. — Pexxum goctymna: http://search.ebscohost.com

Cambridge University Press - I10CTyIl K TEKYLIUM BBIITYCKaM >KypHaIOB
uznarenscTB Cambridge University Press (¢ 1996-2015 rr) . — Pexum
nocryna: http://www.journals.cambridge.org

5.Royal Society of Chemistry - >kypHaIbl OTKPBITOTO JOCTYTIA. - Pexxum
noctyma: http://pubs.rsc.org.



6. 6.Elsevier - moctym k Freedom Collection u3garensctBa Elsevier. B
xoMmmekT noamucku Freedom Collection uzgarenscrBa Elsevier Bxogsar
AJICKTPOHHBIC HAYYHBIC MTOJTHOTEKCTOBBIC KYPHATHI IO BCEM 00J1aCTSM HayKH,
TEXHUKH, MEAUIIMHBI, pa3MellieHHbIe Ha margopme ScienceDirect, (23
MpeIMETHBIE KOJIJIEKIIUH ), oxBar Oosee 1900 Ha3BaHUM KypHATIOB. ApXUB
2010-2014 rr. - Pexxum goctyma: http://www.sciencedirect.com

7. DIEKTpOHHAs XMMHUYECKas SHIMKIIONE s — OH-JaiiH. -PexxuM poctyna:
http://www.xumuk.ru/encyklopedia/.

8. CaiiT O NPUMEHEHHUIO METOI0B MareMaTu4eCKOi CTaTUCTUKHA U TCOPHU
BEPOSITHOCTEH B aHATUTHYCCKON XUMHH JJIs1 00pabOTKHU pe3yIbTaToB
aHATUTUYECKUX n3Mepennit-Pexxum nocryna: http://chemstat.com.ru/.

9. baza nannbix repmoaunamudeckux Benuuud UBTAHTEPMO. -Pexum
noctyma: http:// www.chem.msu.su/rus/handbook/ivtan/

S ®@oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CpeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpaMMam
TUCLATIIVH.

6 MartepuajibHO-TeXHHYECKasi 0a3a, HeOOX0AMMAS VISl OCYLIECTBJICHMS
00pa30BaTeJIbHOIO NMPoLecca M0 JUCHUILINHE (MOLYJII0)
s MarepuanbHO-TEXHUYECKOTO 00eCIeYeHUs TUCIUILIUHBI UCTIONTB3YIOTCS:

Ayautopus s IPOBEAEHUS JIEKIMOHHBIX U IPAKTUYECKUX 3aHATHUH,
obopyaosanHad [19BM, MynbTUMEIUIHBIM IPOEKTOPOM U S3KPAHOM.

Jlaboparopus 11 IpOBeIeHHS Ta00paTOPHBIX 3aHSATHH, OCHAILICHHAS
HEOOXOAMMBIM 00111e71a00paTOPHBIM 000PYI0BaHUEM U 000PYI0BaHUEM
CIIEIYIOILEr0 HaUMEHOBAHUS:

TexHuueckue cpeacTBa 00ydeHus (MyJIbTUMEIUHHBIA POCKTOP, HHTEPAKTUBHAS
nocka, [IDBM).

YyebHo-naboparopusiii komruieke «Xumus» (TITY, r.TomMck), BKItouaroniuii B ce0s
TEPMOCTaT KAJIOPUMETP, YHUBEPCATHHBIA KOHTPOJUIEP, YCTAHOBKA TEPMHUUECKOTO
aHaNKN3a, TEPMOJATUUK, BKJIA/IbIII TEIUIOU30JIUPYILIUNA /ISl CTaKaHa, yCTPOMCTBO
BBITPY3KH COJIM U PACTBOPA, MArHUTHAS MEILIATKA.

Becnr naboparopuasie XP4002S Mettler Toledo
Crnekrpodotomerp Specol 1300 AnalitikJena
Pedpakromerp A66e nadboparopusiii UP®-45462M
Apeomerpst AOH-1

Kon6onarpesarenun

XOoJI0MUIBHHK ¢ TIpsAMOH TpyOkoii (JInbuxa)
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