MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUMCKON ®EJIEPALTIU
(Denepaanoe rocyzlapCTBeHHoe ABTOHOMHOC o6pa303aTen5Hoe yqpemnem/le BBICILIETO 06p830BaHI/I${
«HALIMOHAJIbHBIN UCCJIEJJOBATEJILCKUI
TOMCKUH [MOJIMTEXHUYECKUI VHUBEPCUTET»

YTBEPXJIAIO
Hupexrop IIIBUII

__—J1.B.YaiikoBCcKHiA

/(ﬂf 06 9020r

PABOYASA ITPOI'PAMMA JUCITAIIIINHBI
IIPUEM 2019 .-
®OPMA OBYUYEHMUSI ounas

XHUMHUA 1

Hampasnenue moaroToBKu/
P 18.03.01 XumMuueckas TEXHOJIOT U

CIEeNUATBHOCTD
O6pazoBarenpHas NporpaMMa AHATUTAYECKUHA KOHTPOJIb B XUMHYECKOH
(HampaBNIeHHOCTH (TIPOGUIIE)) IPOMBIITUICHHOCTH
AHATMTAYECKUM KOHTPOJIb B XUMHYECKOHN
Croernuanu3zanus
IIPOMBIILIEHHOCTH

YpoBeHb 00pazoBaHus | BbICIIEE 00pa3oBaHue - OaKaiaBpuaT

Kype 1 ‘ cemecTp | 1

TpymnoeMKOCTE B KpeauTax

(3a4eTHBIX EUHUITAX) 2
Bunpl yuebHOU nesTenbHOCTH BpemenHnoit pecypc
Jlexnuu 16
KonTakTHas (ayauTopHas) IIpakTryeckue 3aHATUS 8
pabota, 4 JlabopatopHble 3aHATHS 24
BCET'O 48
CamocrosTenbHas paboTa, 4 60
' NUTOI'O, u 108
Bux mpomexyTogHo#i o p— ObecneunBaromnee OEL [LIEUTI
aTTeCTalNH HOJpa3IeICHIe
3aB. kad. - pyKOBOIUTEINH
OT/IEJICHUS €CTECTBEHHBIX HAYK '\//_) 7 e W.B. [llamanun
HA IpaBax Kapeapsl 1
PykoBoautens OOIT - N — E.B. Muxeesa
[TpenonaBaTens LAY — E.M. KusizeBa

2020 1.




1. Ileaan ocBOEHMSI AU CIUTIIIMHBI

[lenssMu  OCBOCHHS  JWCHUIUIMHBI ~ sIBIsieTCS  (HOpPMUpOBAHHE Y  OOYYarOIIUXCS
onpenenenHoro OOIT (m. 5. OO6me# xapakrepuctuku OOII) cocraBa KOMIIETEHIUH st
MOJITOTOBKH K MPOPECCUOHATHLHOMN e TEILHOCTH.

Kon Cocrapisiioniue pe3yJbTATOB 0CBOCHMSA (JeCKPUIITOPHI
KOMIIeTEHI] HanmenoBanue KOMIIEeTEHIINH)
101 KOMIIeTeHIIU! HaumenoBanue
Kox
Brnageer onbITOM pUMEHEHHS 3aKOHOB
YK(V)- €CTECTBEHHBIX HayK U MaTEMaTUYECKUX METOAOB U
1.B1 MoJieNiel JUIsl pelIeHus 3a/1ad TEOPETUHYECKOro U

MPUKIIATHOTO XapaKTepa

Bnaneer penponyKTUBHBIMU METOJIaMU
C 5 YK(V)- M03HAaBaTEbHOU JIEATEIbHOCTH U MBICIIUTEIbHBIMU
ocoOeH
1.B2 onepanyaMu I pelieHust 3aa4
OCYIIECTBIISTH TTOUCK,
€CTECTBEHHOHAYYHBIX JUCIUILINH

KPUTUYECKUH aHaIU3 U

YK(Y)- YMeeT pemrats 3a7a9u TEOPETUIECKOTO U
cuHTe3 HH(popManuy,
. 1.V1 MPUKJIATHOIO XapaKTepa
YK(VY)-1 MIPUMEHSATH CUCTEMHBIH
YmMeeT 000011aTh YCBOSIEMBIE 3HAHHUS €CTECTBEHHBIX
MOJXO/ AJISl PEILICHUS
YK(Y)- | Hayk KaTeropusMy CUCTEMHOTO aHAIH3a U MOIX0Aa
MOCTaBJICHHBIX 3a/1a4
1.Y2 Y MBICIIUTEIIbHBIMU OTlEpalliIMM aHajlu3a, CHHTE3A,
CpaBHEHHS U OIICHKH
VK(Y) 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U
131 MaTEMaTHYECKHE METO/IbI TEOPETHUECKOTO
) Xapakrepa
VK(Y) 3HaeT penpoAYKTHUBHBIE METOABI TO3HABATEIHLHOMN
132 JESITEIbHOCTH, IPU3HAKU CUCTEMHOTO OAX0a U

CHUCTCMHOI'O aHaJIn3a

Brnaneer MeTomaMu TEOPETHIECKOTO U
OIIK(Y)- | 3KCIepUMEHTAIBHOI'O UCCIICIOBAHUS XUMUUYCCKUX
3.B1 MIPOIIECCOB U SBJICHUH, aHamn3a 1 00pabOTKI

OKCTIEPUMEHTAITbHBIX JaHHBIX

I'otoBHOCTB
HUCIO0JIb30BaTh 3HAHUS O
CTPOCHHUH BEIIECTBRA,

MPUPOJIE XUMUYIECKON "
PHp ‘YMeeT BBISBISATh B3aUMOCBSI3b MEXY CTPYKTYPOH,
CBSI3U B PA3JIMYHBIX

OIIK(Y)- CBOICTBaMH U PEaKIIMOHHOMN CIIOCOOHOCTHIO
fraccax XHMHHCCKHIX 3.Vl XUMHYECKHUX COETUHEHNH, IPOBOIUTE
OIIK(Y)-3 COEJIMHEHUH IS ) - 1P
CTEXHOMETPUICCKHE PACUCTHI

MIOHUMAaHUS CBOIMCTB
3HaeT OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUH,
MaTepuasoB U
3JIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJI; OCHOBBI
MEeXaHM3Ma XUMHUECKHUX .
HPOIECCOB OIIK(Y)- | Teopunm XMMHUYECKOH CBSA3H B COSANHEHUSX PA3HBIX
’ 3.31 THIIOB, CTPOEHNE U CBOMCTBA KOOPAMHAIIIOHHBIX
MPOTEKAIONINX B .
COEIMHEHHH, CTPOCHHE BELIECTBA B
OKPY>KaroIeM MHpe
KOHJIECHCUPOBAaHHOM COCTOSIHUH

2. Mecto qucuumiunsl (MmoayJs) B ctpykrype OOIT

JucnunnnHa OTHOCUTCS K 0a30BoM dactu bioka 1 ydeOHOro murana oOGpa3oBaTelbHOM
MIPOTrpaMMBI.

3. Ilnanupyemble pe3yJIbTaThl 00y4eHHs 110 JMCIUIITIHHE

[Tocne ycrenHoro 0CBOGHUs AUCLUILTUHBI Oy1yT c(hOPMUPOBAHBI pE3yIbTaThl 00yUEHUS:

ILnannpyembie pe3yJibTaThbl 00y4eHHs N0 TUCIUILINHE

KomMnerenuyun
Kox HaumenoBanue
P 1 | [IpumeHsieT 3HaHUS OCHOBHBIX MOHATUNA U 3aKOHOB XUMHUU, COBPEMEHHBIX YK(Y)-1
TEOPHId CTPOSHUSI BEIIECTBA 1JIsl ONUCAaHUs (PU3NIECKUX U XUMUUYECKHX CBOMCTB OIIK(Y)-3
COEIMHEHMI.




P/1 2 | BoImomHATh KOJTUYECTBEHHBIE PACUYETHI 10 XUMHUYECKUM (OopMyIiaMm, YK(Y)-1
YpaBHEHUSAM XMMHUYECKHUX pPEaKIIUN U COAEP>KaHUIO BEIIECTB B PaCTBOpax, OIIK(Y)-3
aHAJM3UPOBATH M 0000IIATH MOTYUYECHHBIC PE3YIbTATHI.

P/1 3 | Mcnonb30BaTh SKCIIEPUMEHTAILHBIC METOJIBI HICCIICIOBAHUSI JIJIsl YCTAHOBIICHHUS
COCTaBa, XMMUYECKUX CBOWCTB BEIIECTB, IPUTOTOBJICHUS PACTBOPOB U
ONpeJIeTICHIS UX KOHLIEHTPAIIHA.

OMK(Y)-3

OHGHOLIHBIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ arTeéCTaluu NpeaCTaBJICHBI B
KaJICHAapHOM peﬁTHHF-HHaHe JAUCIHHMITIIMHBI.

4. CTpyKTYpa U coliepKaHue TUCUUILINHBI
OcHOBHBIE BU/IbI Y4€OHOI 1eSITeJIbHOCTH

Pa3znennsl jucuMInHbI ®opmupyemblii | Buabl yueoHoii 1eaTeIbHOCTH Oo6bem
pe3yJabTat BpeMeHH,
00yuyeHusi Mo q.
AUCUHUILINHE
Pazpnen (moayan) 1. P/l Jlexnun 4
Teoperudeckue OCHOBBI XMMHUHU P2 [IpakTuueckue 3aHATHUs 0
PJI3 JlaGopaTopHbIe 3aHATHS 14
CaMocTosTelbHas padora 20
Pazpen (moayJn) 2. P11 Jlexuun 6
CrtpoeHue aToma 1 NEPUOANIHOCTD P12 [IpakTHdeckne 3aHATH 2
CBOMCTB XMMHYECKUX JIEMEHTOB U UX P3 JlabopatopHble 3aHITHS 0
COCIUHCHMI CamocTosTeNbHas pabora 20
Pa3znmen (MonyJn) 3. PI1 Jlexiuun 6
XumudecKkas CBA3b W CTPOCHHE P2 [IpakTuueckue 3aHATHUS 6
MOJIEKYJT P13 JlabopaTopHbIe 3aHSITHS 10
CamocTrosiTenpHas paboTta 20

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Paspnen 1. Teopernueckne 0CHOBbI XUMHH

OcnosHvle nousmus xumuu. DyHOAMEeHMATbHblE U YACMHble 3aKOHbl. Bewecmea c¢
NOCMOSIHHBIM  (0QIbMOHUOBL) U nepeMeHHbIM (bepmonnudsl) cocmaeom. Knaccugurayus u
HOMEHKIamypa Heopeanudeckux eewjecms. OKUCIUMENbHO-60CCMAHOBUMENbHbIE  PeaKyul,
Kkraccughuxayus, cnocoodwl ypasuuearus. Cnocoowl gulpadceniss KOHYeHmpayuu pacmseopos.

Tembl Jekumii:

1. OcHOBHBIE TOHATHS XUMUU

2. DynmgaMeHTaTbHBIC U CTEXHOMETPUICCKHIE 3aKOHBI

Ha3panus 1adopaTopHbIx pador:

Oxkcupl: HOMEHKIIATypa, CBONCTBA, TTOJIYYCHUE
['unpokcuabl: HOMEHKIATypa, CBONCTBA, MOTYYECHHE
Conu: HOMEHKIIaTypa, CBOWCTBA, MOJTyYeHHE
OKHCANTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
Omnpenenenre aTOMHOM M SKBUBAJIEHTHOW Macchl MeTaja
Omnpenenenue cocTaBa KpUCTAIIIOTHAPATA
[IpuroToBieHUe pacTBOpPa, TATPOBAHKE

NookrwnpE

Paszpnen 2. CtpoeHue aToMa M NEePUOAUYHOCTH CBOMCTB XUMHMYECKHUX IJIEMEHTOB U MX
coeIMHeHU

Cmpoenue amoma, OCHO8bl COBPEMEHHOU Meopuu CmpOoeHUus amoma — KEaAHMOBOU
MEXAHUKU: KBAHMOBAHUE SHEpeUuu I1eKMpoHad 6 amome, OBOUCMBEHHAs Npupooda 31eKmpoHd,
8EPOAMHOCMHBLIL Xapakmep 3aKOH08 Mukpomupa. Keammoevie uucna. Amomuvie opbumanu,
9Hepeemuyeckue YpoeHu U NOOYPOBHU, OCHOBHblE NPUHYUNLL UX 3aNOIHeHUs. ONeKmpOoHHble
Qopmyner  amomos,  eaneHmHvle  INEKMPOHbl.  Banemmmuvie  803modiCHOCMU — AMOMOS.
Ilepuoouueckas cucmema snemenmos [{.U. Menoeneesa. Cesazb 31eKMPOHHO20 CIMPOEHUS AmMOMAa




c e2o nonodxcenuem 8 nepuooudeckou cucmeme. Ceolicmea amomos, NEPUOOUHECKU
UMeHAIwWUecs 8 3a8UCUMOCIU OM AMOMHO20 HOMepA: paouycbl amoMoO8 U UOHO8, IHEepP2usl
UOHU3AYUU, CPOOCMBO K IJIEKMPOHY, JNIeKMPOOMPUYAMETbHOCD.
Tembl JeKuMii:
1. Crpoenue aroma. COCTOSIHHE IEKTPOHOB B aTOMaXx.
2. OcHOBBI POPMHUPOBAHUS IIEKTPOHHON CTPYKTYPHI aTOMa. BaJeHTHBIE COCTOSIHHSI aTOMOB.
3. Ilepuonnyeckuil 3aKOH M MEPUOJUYHOCTb CBOMCTB XHMHUYECKHUX OJJIEMEHTOB U HX
COEMHEHHIA.
TeMbl NpakTUYeCKUX 3aHATHIA:
1. Crpoenue aToma

Pasznes 3. Xumudeckasi ¢Bsi3b U CTPOEHHE MOJIEKY.JT

Xumuueckas cesa3vb u cmpoenue monexkyn. Ocnoguvie munwvl u Xapakmepucmuky XumMu4ecKkux
ceszell: ONUHA, DSHEepeusl, BALEeHMHbIL V20a, OUNOJbHLIL MOMEHM, MACHUMHblE CBOUCMEA.
Tubpuousayus. Memoo ommankuganus >31eKmMpoHHbIX nap eanewmuou obonouxku (OIIIBO).
Memoo eanenmuuvix cesazeti (BC). Memoo monexynapuwvix opoumanei (MO). 3onnas meopus.
Ilposoonuku,  noaynposooHuxu,  Ooudrekmpuku.  Medcmonekyraproe  83aumooelicmaue.
Aepecammuvie cocmosanus eewecmea ¢ NO3UYULL XUMUYECKUX C8s3el MenHcoy e20 Hacmuyamu.
Kpucmannuueckasn u amopgpuas cmpykmypwi meéepooeo cocmosanus. Knaccuguxayusa kpucmannos
no MUNY XUMUYECKOU C853U medcoy uacmuyamu. Komniexcuvie coeounenus.

Tembl JeKkumii:

1. Xumuueckas cBsi3b. TuUmbl M XapakTepUCTUKH. MeToJ BaleHTHBIX CBs3ed U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
2. Meroa MONEKYISIPHBIX OpOUTaNel U CBOICTBA COEAMHEHUN. XUMHUYECKasl CBSI3b B HOHHBIX
COCIMHEHUSIX U MEeTalIax.
3. KowmrmekcHble v cOeIMHEHUSI.
TeMbl NpakTHYECKUX 3aHATHIA:
1. Xumuueckasi cBA3b: 0Opa3zoBaHUE, BUAbI U xapaktepucTuku. Merog BC u crtpoenue
MOJICKYIL.
2. Xumunueckas cBs3b: Merog MO U CBOMCTBA COEIUHEHUI.
3.  XuMu4eckas CBS3b B KOMIICKCHBIX COCTUHCHHUSIX.
Ha3panus 1abopaTopHbIx padoT:
OrmpenienieHne KeCTKOCTH BOJIBI.
KauecTBeHHbIC peakium.
KavecTBeHHBIIN aHAIU3 COJIH.
CrocoObl OYHCTKH BEIIECTB OT IPUMECEH.
KoMriekcHbIe coeTnHeHUS.

ko

5. Opranusanusi caMoCTOAITEIbHON PadoThI CTY/ICHTOB

CamocrosiTenbHass paboTa CTYIEHTOB IpPU HM3YyYEHUU JUCUUIUIMHBI IPEAyCMOTpEHa B
CIIEAYIOIIMX BUJAX U pOpMax:

— Pabora ¢ neKUMOHHBIM MaTepuajoM, MOUCK M 0030p JUTEpPaTypbl U AIIEKTPOHHBIX
MCTOYHUKOB MH(GOpPMAIUH 110 TEMaM Kypca;

— PabGoTta B »1eKTPOHHOM Kypce (M3yueHHE TEOPETHYECKOro MarepHasa, BBIIOJIHEHHE
TECTOB);

— H3yuenue TeM, BRIHECEHHBIX HA CAMOCTOATEIbHYIO IPOPAOOTKY;

— [Ilouck, ananus, CTpyKTypupOBaHUE U Mpe3eHTalus nHhopMaluy;

— BrInonHeHnue MHANBUYaIbHOTO TOMAIIHETO 3aJaHUS;

— TloaroroBka k 1a00paTopHBIM pabOTaM U K MPAKTUYECKUM 3aHATHUSM;

— IloaroroBka k onenuBarom MeponpusatusM (tecruposanue [IOKO, nuceMeHHBIN onpoc
Ha MPaKTHYECKOM 3aHATHH, 3amuTta 1/13).



6. YueOHO-MeTOAUYeCKOe M MH(OPMAIIHOHHOE 00ecreyeHHe TUCIIUTTHHbI
6.1. YueOHO-MeTOANYECKOE O0ecTiedeHne

OcHoBHas1 JiuTEpaTypa

1.

Oo6mas xumus. Teopus u 3amaun: yaeonoe nocooue / H. B. Koposun, H. B. Kynemios, O.
H. T'onuapyk [u ap.] ; noxn penakumeit H. B. Kopouna, H. B. KynemoBa. — 3-¢ u3n.,
crep. — Cankr-IlerepOypr : Jlanb, 2018. — 492 c. —Tekcr : snekTpoHHbIN // JIaHb :
9JIeKTpOoHHO-OMOoTeunas cucrema. — URL.: https://e.lanbook.com/book/104946 (mara
obpamenus: 11.03.2019). — Pexum gocryna: u3z koprnoparuBHoit cetn TITY.

I'munka, H. JI. O6mas xumust : yueOHuk a1 6akanaspoB / H. JI. I'munaka. — 19-e m3g. —
Mocksa: IOpaiit, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/EN/fn-2442.pdf
(mata oOpamenus: 11.03.2019). — Pexkum mocryma: u3 koprmopatuBHoi cetu TITVY.-
TekeT: 2eKTPOHHBIN.

I'munka, H. JI. 3agaun u ynpakHeHus o oOmield XuMuM : y4eOHO-TTPaKTHYECKOe Mocooune
i Gakanaspos / H. JI. I'munka; mon pen. B. A. TlonkoBa u A. B. babkoBa. — 14-e u3n.
—Mocksa: Opaiit, 2014. — URL.: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf
(mata oOpamenus: 11.03.2019). — Pexum gocryma: u3 koprnopatuBHou cetu TITVY.-
TeKCT: AIEeKTPOHHBIM.

JlonoTHUTEIbHASI JIUTEpPaTypa

1.

Crace, H. @. JlabopaTopHblii MPaKTUKYM MO OOIIeH U HEOPTraHUYECKON XUMUU: yueOHOe
mocoobue / H. ®. Cracy, A. A. Ilmakmakun, E. M. Kussea; HarumonanbHbIH
uccnenoarensckuii Tomckuii monurtexnudeckuit ynusepcuter (TIIY). — 3-e wu3a.,
nepepaod. " JTOTI. —Tomck: N3n-Bo TITY, 2013. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2019). —
Pexxum nocrtyna: u3z kopnoparuBHou cetd TITY .- TekcT: aneKTpOHHBIN.

Crace, H. ®@. Pemienue 3agau no oOuieit xumun : yuyebnoe nocodue / H. @. Cracp, A. B.
KopmryroB. — 3-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, 2016. — 168 ¢.  Teker :
ANeKTpOHHBIM /  Jlamb  :  3NEKTpOHHO-OMOMMoTeyHass  cucrema. —  URL:
https://e.lanbook.com/book/75521 (nata obpamenus: 11.03.2019). — Pesxxum nocryna: u3
kopnopatuHoit cetu TIIY.

Cwmomnoga, JI. M. PykoBoACTBO K MPaKkTUYECKUM 3aHATUSIM IO oOUIed XUMHHU : yueOHOe
mocooue / JI. M. CwmonoBa; HamuonanpHBIH HccliemoBaTeNIbcKuii  TOMCKHIA
nonurexuuueckuid  yausepcuter (TIIY). —Tomck: W3np-so TIIY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (mara o6pamenus: 11.03.2019). —
Pexxum nocrtyna: u3z kopnoparuBHou cetd TITY .- TekcT: 3neKTpOHHBIN.

COopHuK 3a7au W YIpakHEHUH MO 0Oled XuMHuH : yueOHOoe mocoOue [DIeKTPOHHBIH
pecypc] / E. b. Tomymkosa, E. M. Kusizera, 0. 0. Mupomanyenko [u ap.]. — 2-e u3.,
non. u ucnp. —Tomck: 2019. — URL: https://www.lib.tpu.ru/fulltext2/m/2020/m001.pdf
(mata oOpamenus: 11.03.2019). — Pexum pocryma: u3 kopropatuBHoi cetu TITY.-
TekeT: 2JeKTPOHHBIN.

Cracp, H. ®. CnpaBoyHuK 1o 0011eli 1 HeOpraHudecko XuMuu|: yuedHoe nocodue / H.
@. Cracp; HanmonanbHblil nccneqoBaTebcKuii TOMCKHIM OJMTEXHUYECKUN YHUBEPCUTET
(TI1Y), HWucturyr ¢usuku Bbicokux TexHoioruii (UDBT), Kadenpa obOmeit u
Heoprannueckoit xumuu (OHX). —-Tomck: MWsnm-so TIIY, 2012. — URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (mata o6pamenus: 11.03.2019). —
Pexum nocrtyna: u3z kopnoparusHou cetd TIIY .- TekcT: aneKTpOHHBIN.

6.2. UndopManoHHOEe M MPOrpaMMHOe o0ecredeHue

1. DnexTpoHHBIHA Kypc «Xumus I» Pexum JOCTYyIIA:
https://stud.Ims.tpu.ru/course/view.php?id=2386.  Marepuanbl  NpeACTaBICHBI 3
MoaysaMH. Kakaplii MOAYIIb COAEPKUT MaTepUabl 1Ji IOATOTOBKH K MPAKTUYECKUM U
71a00PaTOPHBIM 3aHATHUSM, JIEKIIUU, TECThI, UH/IMBUyaJbHbIE JOMAIITHUE 3a/1aHuUs.

2. http://elibrary.ru/defaultx.asp Hayunas osnektpoHHas OuOnmoreka — DJIEKTPOHHBIC
Bepcun 350 xypHanoB u3narensctBa "BO m aHHOTauuu crarteil. Dnb3eBup” MO BCEM
HamnpaBleHUsIM (QyHIAMEHTAIBHON HAYKH;



https://e.lanbook.com/book/104946
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://www.lib.tpu.ru/fulltext2/m/2020/m001.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=2386
http://elibrary.ru/defaultx.asp
http://elibrary.ru/

JlunensuonHoe mporpammHoe obecneueHue (B cooTBeTcTBuM ¢ Ilepeunem

3. http://webbook.nist.gov/ NIST WebBook — CnpaBounuk HarpoHaibHOTO WHCTHTYTa
crangaptoB u TexHojoruid CIIIA) cBegeHMss TO HEOPraHUYECKUM COCAMHEHUSIM,
tepmoauHamuueckue ganusie, UK-cnextpsr, 9KC, II1P u ap;

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

5. YuebHble mocobus o Kypey «XUMUs»

http://portal.tpu.ru/departments/kafedra/onh/education,

http://www.lib.tpu.ru/catalog_arm.htmi
6. Ilpodeccuonanpubie Oa3bl

JaHHBIX H I/IH(bOpMaI_II/IOHHO-CHpaBOLIHBIe

CHCTCMbI

JOCTYIHBI TI0 ccbuike: https://wwwe.lib.tpu.ru/html/irs-and-pdb

JUIEH3UOHHOTI'0

nporpammHuoro odecnieuenusi TITY): 7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player;
AkelPad; Cisco Webex Meetings; Design Science MathType 6.9 Lite; Google Chrome; Mozilla
Firefox ESR; Tracker Software PDF-XChange Viewer; WinDjView; Zoom Zoom

7. Ocobbie TpeﬁoBaHHH K MaTEPUHAJIBbHO-TCXHUYECCKOMY o0ecrnevYeHuIo AUCHHUIIIMHBI

B yue6HOM mpomecce HCIONB3yeTCs cienyrolee J1adopaTopHoe 00OpyAOBaHHE s
IIPAKTUYECKUX U JJAOOPATOPHBIX 3aHATHIL:

Ne | HamMeHoBaHHe clieNMAJbHBIX IIOMeIIeHMIt HaumeHnoBaHue 000py1oBanus

1 | Aynuropus s ipoBeAeHus y4ueOHbIX 3aHsaTuid | [locka ayautopHas HacteHHas - 1 mr.; Hlkad
BCEX THUIIOB, KYpPCOBOI'O MPOEKTHPOBAHUS, | ANl AOKYMEHTOB - 2 muT.; KommiekTr y4ueOHOM
KOHCYNIbTallMH,  TeKyliero KoHTpons  u | MeOenu Ha 140 mocamounsix Mect; Kommbrorep -
IIPOMEKYTOUHOM arTecTanuu 1 mrt.; [Ipoekrtop - 1 mT.
634034, Tomckast obmacth, T. Tomck, Jlennna
MPOCIEKT, 1. 43a, 211

2 | Ayauropus AJisi IpoBeACHUS yUeOHBIX 3aHATUH | YCTaHOBKA Uil CO3JAaHMS HU3KOTO Bakyyma - 1
BCEX THIIOB, KypCOBOTO TpOeKTHpoBaHUs, | mT.; Beckr amektp. A&D HL-100 - 1 mr;
KOHCYJbTalMK,  Tekymero  KoHTpons  u | KomruiekT yueOHOI Mebenn Ha 10 mocamodHbIX
IIPOMEKYTOUHON aTTecTaluu (yueOnas | mect; lkad s mocynsr - 1 mT.; CTon-molika -
naboparopusi) 1 mwr.; Cron nabopatopHeli - 4 1T
634034, Tomckas obmacth, T. Tomck, Jleanna | KommnbroTep - 1 mT.
MPOCTIEKT, 1. 43a, 201 A

3 | Ayauropus i mpoBeeHus yueOHbIX 3ausaTHil | Becwl madoparopusie WTB 200 - 1 wr.; [Tnurka
BCEX THIIOB, KypCOBOTO TpoekTupoBaHwus, | anektpud. 1 koHd. "JARKOFF" JK-100 - 1 mr.;
KOHCYJIbTallUi,  Tekymero  KoHtponsi  u | Becol anmekrponasie ADAM HCB 302 - 1 mir.;
IIPOMEKYTOUHOMN aTTecTaluu (yueOnas | baok mnwuranus b5-47 - 1 mT.; Kommuekr
naboparopusi) yueOHOM MeOenn Ha 14 MOCaIo4YHBIX MECT;
634034, Tomckas obxacth, T. Tomck, Jleanna | lllkad mist mocynsr - 3 mr.; Cron-moiika - 1 mr.;
MPOCTIEKT, 1. 43a, 2016 Cron J1a00PaTOPHBIH - 4 IIT.;

Kowmmerorep - 1 miT.

4 | Ayauropuu - TOMemeHus s KomrutexkT yae6HOM Mebenu Ha 145 mocaqouHbIX
CaMOCTOSITEIbHOM PaboThI 00YJarOLIHXCS, MecCT
UMeeTCs MOoAKIIoYeHHE K cetu "uTepHer" u Kommprotep - 3 mrt.; [lpunrep - 1 mT.
JIOCTYTI B AJIEKTPOHHYIO HH()OPMAIIHOHHO-
00pa3oBaTeIbHYIO CpeLy
634034, Tomckas o0sacTh, I. TOMCK,
benuuckoro ynwa, 53a, 309

5 | Ayauropuu - mOMeUIeHHs IS KomrutekT yae6HOM Mebenn Ha 10 mocagovHbIX

CaMOCTOSITETbHON pabOThl 00yYarOIUXCS,
UMeeTCs MOAKIIoUYeHHE K cetr "uTepreT" n
JIOCTYII B QJICKTPOHHYIO NH(OPMAITOHHO-
00pa3oBaTeNbHYI0 CperLy

634034, TomMckas o0sacTh, I. TOMCK,
Bbenunckoro ynuna, 53a, 210/3

MECT;
Kommbrotep - 10 mmr.; [IpoexTop - 1 mmT.

PabGouass mporpamma cocTaBleHa Ha OCHOBE OOIIEH XapaKTepUCTHKU 00pa3oBaTeIbHOU
nporpammsbl 1o HampasieHuto 18.03.01 Xumuueckas texnonorus (nmpuema 2019 r., ounas popma
oOyueHus).



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

Pazpabotunk(u):

Jl0JEKHOCTD, yUeHasl CTeNeHb DOHUO

JIOIIEHT, K.X.H. /7, —— Mupomnnuesxo [0 0.

[Tporpamma omoOpena Ha 3acenanuu OEH (mpoTtokou ot «28» mronst 2019 Nel4/1).

3aB. kadenpoii-pyxosonureas OEH /%
Ha npasax kadenpsl, 1.¢.-M..H, mpodeccop /(/ /W.B. llamanrwun/




