AHHOTAIIUS PABOUYEN ITPOTI' PAMMBI JIACIHUILIAHBI
IPUEM 2018 r.
POPMA OBYYEHMUA 3a04nasn

Xumus 1.6

Hanpasnenue noarorosku/ | 21.03.01 «Hedrerazosoe aeno»
CIIeUATIbHOCTh

O6pa3oBarenbHas nporpamma | «Pa3padoTka u dkcmiyaranus HepTAHBIX
(HarpaBiIeHHOCTH (MPO(UIIL)) | ra30BBIX MECTOPOKIEHHII»

Crneunanuzanus | «Pa3padorka u IKcmiyatanuss HeQTAHBIX
ra3oBbIX MeCTOPOKIECHUIN»

u

YpoBeHs 0Opa3oBanus | Beicuiee 00pa3oBaHue - OakagaBpuaT

Kype | 1 \ ceMecTp \ 1
TpynoeMKocTh B KpeuTax 3
(3a4ETHBIX AMHUIIAX )
Bupl yueGHOI nesiTebHOCTH BpemenHoli pecypc
Jlexuun 8
KonraktHas (ayauropHast) IIpakTHueckue 3aHATHS 4
pabora, u JlaGoparopHble 3aHATHS 6
BCEI'O 18
CamocTodaTenbHas padbora, 4 90
HUTOI'O, u 108
Bun npomexxyTouHoi | 3K3aMeH ObecneunBaroniee OEH IIBHAII
aTTecTaluu noJpasiesieHue

2020 r.




1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[enstmu OCBOEHUS TUCIUILIMHBI SBISIETCS (OPMUPOBAHUE Y O0YUAIOIIUXCS OMPENICTICHHOTO
OOIl (m. 5. OO6meit xapaktepuctuku OOII) cocraBa KOMMETEHIMH I TOATOTOBKH K
poeCCUOHATTLHOMN IeATEIbHOCTH.

Kon
KOMITETEHIIHH

HaumeHnoBanmne
KOMITETEHIIMH
(CYOO)

HNHauKkaTophl J0CTHKEHHsT KOMIeTeHIIHI

CocrapJsioniie pe3yJbTaTOB 0CBOCHHS
AU CIHILIAHBI (1eCKPHIITOPLI
KOMIIETEHIIMH)

Kon
HH/AHKATOP
a

HaumeHnoBanue HHAUKaTOpa
JAOCTHIKCHU S

HaunmenoBanue
Kon

VK(Y)-1

Crioco0eH ocyILecTBIISTD
MTOUCK, KPUTHYECKUI aHAIN3 U
CUHTE3 HH(pOpMALIUH,
MPUMEHSATh CHCTEMHBIN HOIXOM
JUISL PEILICHHUS TTOCTABJICHHBIX
3a1a4

ILYK(Y)-1.1

AHAIM3UPYET 337129y, BBIIEISIs
ee 6a30BbBIC COCTABJISIONINE

Biiazieet OnbITOM MPHUMEHEHHUS
3aKOHOB €CTECTBEHHBIX HAYK U
MaTeMaTHYECKNX METOIO0B U
MoJIenel st pereHus 3a1aq
TEOPETHYECKOro 1
MPHUKJIAJHOTO XapakTepa

YK(Y)-
1.1B1

YmMeer pemats 3a1a4u
TEOPETHIECKOrO 1
MIPUKJIAJHOTO XapaKkTepa

YK(Y)-
1.1Y1

3HaeT 3aKOHBI €CTECTBEHHBIX
HayK M MaTeMaTHYECKUE
METO/IbI TEOPETHYECKOTO
XapakTepa

VK(V)-1.131

WYK(Y)-1.2

OcyiecTBIsIET TOUCK, BBIIEIAET
U pamxupyer HH(GOpPMaLUIO HA
OCHOBE CHCTEMHOI'0 II0IX0/1a U
METOJIOB NO3HAHUA UL
pelenus 3ajad 10 Pa3Iu4YHbIM
THUIIAM 3aIPOCOB

Biazneer penpoayKTHBHBIMU
METOJlaMU I103HaBaTEeNIbHOMH
JIEATENBHOCTH U
MBICIIUTENBHBIMH OIEPalUsIMI
JUIsl peLeHust 3a1a4
€CTECTBEHHOHAYUYHBIX
JHCLUIIMH

VK(Y)-
1.2B1

YMmeer 00001aTh yCBOCHHEIE
3HAHMSI €CTECTBEHHBIX HAYK
KaTeropHsIMH CHCTEMHOTO
aHAIM3a M MOJX0/a U
MBICITUTENBHBIMH OIIEPALHSMH
aHaJIM3a, CHHTE3a, CPABHEHHS 1
OLICHKH

VK(V)-
1.2Y1

3HaeT penpoayKTUBHbIE
METOJIbl I103HABATEIbHOMI
NIeSITeNIbHOCTH, TIPH3HAKU
CHCTEMHOTO MOX0/1a 1
CHCTEMHOTO aHaJIM3a

VK(Y)-1.231

OITK(Y)-1

Cnoco0eH pemars 3a/1a4H,
OTHOCSIIIIHECS K
npodecCHOHANBHOM
JIeSATEITLHOCTH, TIPUMEHSIS
METO/IbI MOJIEIINPOBAHHS,
MaTeMaTHYeCKOro aHajn3a,
€CTECTBEHHOHAYUYHBIC 1
00LIeHHKEHEePHBIE 3HAHUS

M.OTIK(Y)-1.4

JleMOHCTpHpYeT MOHUMaHKe
XHMHUUYECKHUX MPOLECCOB U
MIPUMEHSET OCHOBHBIE 3aKOHBI
XUMHHI

Brnaneer onbitom
[UIAHUPOBAHMSL, IPOBECHUS
XUMHYECKOT0 3KCIIEPUMEHTA 1
00paboTKH Pe3yNIbTaTOB YIS
OMpE/ICICHHUS KAYeCTBCHHBIX 1
KOJIMYECTBEHHBIX
XapaKTePUCTHK XHMHIECKHX
TIPOLIECCOB

OIIK(Y)-
1.4B1

VYMeer onpenensiTh
TEPMOJAMHAMUUYECKUE U
KHHETUYECKHE MapaMeTphl
XMMHYECKHUX IPOLIECCOB,
TIPOBOAUTH PACUETHI
KOJIMYECTBEHHBIX
XapaKTEPUCTHK PaCTBOPOB
HE3JIEKTPOJIUTOB 1
3JIEKTPOJIUTOB, BHISBIATH
3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKHUX peaKkiuit

OIIK(Y)-
141

3HaeT OCHOBHBIE TIOHATHS U
3aKOHBI XUMHH, CTPOCHUE
BCIIIECTB, OCHOBBI XAMHYECKON
TEPMOJINHAMHUKHA, KHHCTHUKH,
JJICKTPOXUMHUH U ITPOLIECCOB,
IIPOTEKAIOIINX B pacTBOpax

OIIK(Y)-
1431

3HaeT OCHOBHBIE
3aKOHOMEPHOCTH IPOTEKAHHS
MPOLECCOB B (HU3HKO-
XUMHYECKUX U XUMHYCCKHX
cHcTeMax

OIIK(Y)-
1432




2. [lnanupyemble pe3ybTaThbl 00y4eHHUs 0 TUCHHUIJIHHE (MO1Y.TI0)

[Tocye ycrenHoro oCBOGHuUs AUCIUILTUHBI Oy1yT c(OPMHUPOBAHBI Pe3yIbTaThl 00yUEHHUS:

Ilnannpyemble pe3yabTaThl 00yYeHHsI 110 CIIMITIJIMHE
Kon = P HanMZ:osaﬂue = Kowmerermms

P 1 | IlpumensieT 3HaHUSI OCHOBHBIX IMOHSATUN U 3aKOHOB XUMHUH, COBPEMEHHBIX TCOPUI
CTPOCHHMS BEUISCTBA JUISI ONIMCAHUs (PU3NICCKUX U XUMHUECKUX CBOHUCTB N.YK(V)-1.1
COEJIMHEHMUI.

P/1 2 | BemonHseT KOMMYECTBEHHBIE PacueThl IO XUMHYECKUM (OpPMYyJIaM, YpaBHEHHIM MYK(Y)-1.1
XAMUYECKUX PEaKLNM U COAEPKAHUIO BELIECTB B pACTBOPAX, AaHAITU3UPYET U LYK(Y)-1.2
000011aeT MoTydYeHHBIE Pe3yIbTaTHI.

P/1 3 | Hcnonp3yeT SKCriepUMEHTATBHBIE METO Bl HCCIICAOBAHUS JUISl yCTAHOBJICHUS LYK(Y)-1.2
COCTaBa, XMMHYECKHUX CBOI/ICTBUBCHICCTB, IIPUTOTOBJIEHUS PACTBOPOB U LOTIK(Y)-1.4
OIIpeJIeJICHUs] NX KOHILICHTPALIUM.

3. CTpyKTYypa u cojepKaHue TUCHHIINHBI
OcHoOBHBIE BH/IbI Y4eOHOMH 1eSITeJIbHOCTH
DopMHUpYeEMBbIH O6Bem
Pa3nennl JHCHUIIIMHBI pesyabrar Bujabl yueGHoi 1esiTeIbHOCTH BpEMEHH,
00y4eHHs MO u.
THCIHUTITHHE
Pa3znen 1. OcHOBHBIE 3aKOHBI U ITIOHATHUS B PII1 Jlexmun 2
XUMHA Pa2 [IpakTrdeckue 3aHATHS
P13 JlaGopaTopHble 3aHSTHS 2
CamocrositensHas padbota 10
Pasnea 2. CtpoeHue BeecTBa PII1 Jlexmun 4
Pa2 [IpakTHdeckue 3aHATHS 2
JlabopaTopHBIe 3aHATHS
CamocrositensHas pabota 20
Pa3zgen 3. 3aKOHOMEPHOCTH XHMHUYECKUX PII1 Jlexmun 2
peaxmuit Pa2 [IpakTrdeckue 3aHATHS
P13 JlaGopaTopHbIe 3aHsTHS 2
CamocrostensHas padborta 20
Pazgen 4. [lucmepcHble CHCTEMBI H PI1 Jlexuun
pacTBOpEI Pa2 [IpakTryeckue 3aHATHS 2
P13 JlaGopaTopHbIe 3aHsTHS 2
CamocrositensHas pabota 20
Pa3gen 5. CnennanbHbIe BOIPOCH XUMUHT PJI3 Jlexuun
[IpakTryeckue 3aHATHS
JlabopaTopHBbIe 3aHATHS
CamocrositensHas pabota 20

4. YueOHO-MeTOoAu4YeCKoe U HH(pOopMaIIHOHHOE o0ecTieYyeHe T CIHIIHHbI
4.1. YyeOHO-MeTOAUYECKOE 00ecIIeYeHne

OcHoBHasi InTepaTypa

1. Koposun, H. B. O6mas xumust: yueonuk / H. B. Koposun. —13-¢ u3zn., mepepad. u joir.. —
Mocksa: Axkanemus, 2011. —489 c.: nn.. —TekcT: HenocpeACTBEHHBII.

2. I'manka, H. JI. O0mas xumus : yaeOHuK i OakanaspoB / H. JI. 'mmaka. — 19-e uzm. —
Mocksa: [Opaiit, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/EN/fn-2442.pdf (nara
obpamenus: 05.09.2017). — Pexum gocryma: u3 koproparuBHOM cetr TIIY.- Tekcr:
JJIEKTPOHHBIN.

3. I'muuka, H. JI. 3agaun u yrpakHeHHs 10 00IIe XUMUHU: YIeOHO-TIPaKTHIeCKOoe mocoone
s 6akanaspoB / H. JI. I'nunka; nog pea. B. A. IlonkoBa u A. B. babkosa. — 14-e u3n. —Mockaa:
IOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/EN/fn-03.pdf (mata oOparieHwus:



http://www.lib.tpu.ru/fulltext2/m/2013/FN/fn-2442.pdf
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf

05.09.2017). — Pexum nocryna: u3 kopnoparuBHoii cet TITY.- TekcT: 2IeKTpOHHBIN.

JlonoIHUTEeIbHAS JTUTEpPaTypa
1. Crace, H. ®@. JlabopaTopHblii MPAKTUKYM IO OOIEH M HEOPTAaHMYECKOW XHMUHU: YIeOHOE
mocobue / H. ®@. Crace, A. A. ITnakunkun, E. M. Kussesa; HarmoHansHbIi HcCiIen0BaTEIbCKUI
Tomckuii monurexunueckuii yausepcutet (TITY). — 3-e uza., nepepad. u mgon. —Tomck: M3a-Bo
TITY, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara oGpareHus:
05.09.2017). — Peskum mocryma: u3 kopropatuBHoit cetr TITY .- TekcT: 31eKTpOHHBIIA.
2. Cracp, H. ®@. Pemenwne 3amau o obmieit xumun: yaeoHoe mocodue / H. @. Crach, A. B.

KopmynoB. — 3-¢ wm3a., crep. — Cankr-IlerepOypr: Jlans, 2016. — 168 c. Tekcr:
ANEKTPOHHBIH // Jlanb: AJIEKTPOHHO-OMOIMOTeYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/75521  (mata obpamenus: 05.09.2017). — Pexum gocryma: u3

KoprnioparuBHou cetu TIIY.

3. CmouoBa, JI. M. PykoBOJCTBO K NMPaKTUYECKUM 3aHATHAM 110 OOIIEH XUMHUH: y4eOHOE
mocodue / JI. M. CwmonoBa; HammoHanpHBIA HCCIEIOBATEALCKAIT TOMCKHMHA MONMUTEXHUYECKHUIH
YHUBEPCUTET (TTIIV). —Tomck: N3n-Bo TITY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mata oOpamenus: 05.09.2017). — Pexum
nocryna: u3 kopnopatuBHo# cetu TIIY.- TekcT: 351eKTpOHHBII.

4. Cracp, H. @.. 3agaun, ynpakHeHHsI ¥ BOIPOCHI 10 o0mieid xumun: yuednoe nocodbue / H.
®. Cracp, B. H. Jluceukuii; Tomckuili nonurexunueckuit yuusepcurer. — Tomck: U3n-so TITY,
2007. — URL: http://www.lib.tpu.ru/fulltext/m/2006/m8.pdf (nara obpamenus: 11.09.2017. —
Pexxum noctyna: cBoOoaHbIN nocTyn U3 ceTh MHTepHeT.- TeKCT: 3IeKTPOHHBIH.

5. Crace, H. ®. CpaBoyHHK 110 001IIe# 1 HEOPraHWYECKON XUMUH |: yueOHoe mocooue / H.
®. Cracp; HanmonaneHslil uccienoBatenbekuii Tomckuit nonutexundeckuii yausepcuret (TITY),
Wucturyr ¢usukum Beicokux texnonoruii (MPBT), Kadenpa obmeii 1 HeOpraHHUECKOW XUMHHU
(OHX). —Tomck: U3za-so TITY, 2012. — URL: http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
(mara oOpamenus: 05.09.2017). — Pexum nocrtyna: u3 koprnoparuBaoit cetu TITY.- Tekcr:
3IIEKTPOHHBIM.

4.2. NudopmanuoHHOE M IPOrpaMMHoOe o0ecreyeHne

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u np. o6pa3oBarenbHble U1 OMOIMOTEUHBIE
pecypcehl):

1. OnexrtponHslii kype «Xumus 1.6» Pexxum nocryna:

https://eor.Ims.tpu.ru/course/view.php?id=42. Matepuanbl OpPEACTABICHBI HECKOJIBKUMH
MonynasiMu. KaxIplii MOZynb COJAEpXKHUT MarTepuajbl JUIsl MOATOTOBKM K TPAKTHYECKUM U
1a00paTOPHBIM 3aHATHUSM, JICKIHH, TECTHI, HHINBUIYyaJbHBIC JTOMAITHHIE 33 JaHHS.

2. http://elibrary.ru/defaultx.asp Hayunas snexrpoHHass OnbIHOTEKa — DIEKTPOHHBIE BEPCUU
350 xypnHanoB wu3marensctBa "bO M aHHOTauuMu crared. Ob3€BUP' IO BCEM HANPAaBICHUIM
¢byHIaMeHTaIbHOW HaYKH;

3. http://webbook.nist.gov/ NIST WebBook — CmpaBounuk HaruoHaisHOro HWHCTHTYyTa
craggaproB u  TexHosoruii  CIIIA) cBemeHus 1O  HEOPraHUYECKUM  COCAMHEHUSIM,
tepmoanHamudeckue ganueie, UK-cnexrper, OKC, OI1P n np;

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

5. YueOHbIe MOCcOOHs O KypCy «X UMDY

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

Jlunien3noHHOE TIporpamMmmMHoe obecrieueHne (B cooTBeTcTBuM ¢ [lepeuHeM JIMIEH3MOHHOTO
nporpaMmMHoro odecneyenus TIIY):


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
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext/m/2006/m8.pdf
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://webbook.nist.gov/
http://webbook.nist.gov/
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

1.Office 2007 Standard Russian Academic; Office 2013 Standard Russian Academic; Office
2016 Standard Russian Academic;

2.LibreOffice;

3. WebexMeetings

4. Zoom.



