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1. llesn ocBOEHMS AU CIMIIJIMHbBI

LlenssMu OCBOCHHMSI TUCIMILTHHBI SBJSIETCsl (DOpMUpPOBaHKE Y 00YUYAIOIIUXCS ONPEICICHHOTO
OOIl (m. 5. OOmpeit xapaktepuctuku OOII) cocTtaBa KOMIIETEHIIUH MJii TMOATOTOBKH K
poheCCHOHAITLHOMN JICATEIbHOCTH.

Kon CocraBJsiomme pe3yJibTaTOB OCBOCHUSA (ZIECKPI/IIITOPLI KOMl’leTeHIIHl/l)
HaumenoBanue
KOMIIETCHIINN
KOMIIETCHIIHH HaumenoBanue
Kon
OIIK(Y)-1.B8 Brageer onpITOM IITAaHUPOBAHUS, IPOBEACHUS

XUMHUYCCKOI'0 SKCIIEPpUMECHTA U 06p360TKI/I PE3YyIAbTATOB IJId
OINpPCACICHNA KaUCCTBCHHBIX U KOJIMYECTBECHHBIX
XApaKTCPUCTUK XUMHUYCCKUX MPOILECCOB

OIIK(Y)-1.B9 Bnaneer Merogamu OLleHKH BO3MOKHOTO IMIPOTEKAHUS
XUMHUUYECKUX peakuui

OIIK(Y)-1.Y10 YMeeT npoBOIUTH CTEXUOMETPUUECKHE PACUEThI
YMmeer

UCTIOB30BATR OIIK(Y)-1.Y11 | VMeer npoBOIUTEL PACUETHI KOMTMUIECTBEHHBIX
OCHOBHBIC 3aKOHBI XapaKTEPUCTHK B PACTBOPAX M HJIEKTPOXUMUYECKHUX

€CTECTBEHHOHAYYH CHCTEMAX

BIX INCIIUITINH B OIIK(VY)-1.Y12 | YMeer BBIABIAThL B3aMMOCBSA3b MEXKIY COCTABOM,
l;lpoq)eCCI/IOHaJII)HO CTPOCHHMEM U XMMHYECKHMMU CBOUCTBAMH BEIECTB

1 ICATEIILHOCTH, OIIK(Y)-1.Y13 | VMeer onpenenars TepMOAUHAMHUYCCKHE M KHHETHIECKAE

OIK(Y)-1 HUpUMEHSATDH napaMeTphbl XUMUYECKUX MPOLIECCOB

MCTOJIBI OIIK(Y)-1.313

MaTeMaTH4eCKOIro 3HaeT OCHOBHbIE XUMUYECKHUE MOHITHUS U 3aKOHbI
aHaJIu3a U

MOJETUPOBAHUS, OIIK(Y)-1.314 3HaeT Ki1accu(UKAINI0 1 XUMHUYECKHE CBOWCTBA BEIIECTB
TEOPETUYECKOTO U OTIK(Y)-1315

OKCIICPUMCHTAJILHO 3HaeT OCHOBHI TEOPHIA AIEKTPOHHOTO CTPOEHUS U

'O UCCIICIOBAHNA XUMUYECKOH CBSI3U B COEMHEHUAX Pa3HbIX TUIIOB

OIIK(Y)-1.316

3HaeT OCHOBHEIS 3aKOHOMEPHOCTHU NPOTCKAHUA TPOLIECCOB
B (i)I/ISI/IKO'XI/IMI/I‘IGCKI/IX U XUMHUYECKHX CUCTEMAX

2. Mecrto aucuumiannel (MoayJs) B ctpykrype OOIT

JuctunnuHa oTHocUTcs K 0a30Boil wactu bioka 1 ydeOHoro mmana oOpa3zoBaTenbHON
MIPOTrpaMMBI.

3. [lnanupyembie pe3yJibTaThl 00yUYeHUSs M0 JUCHHUILINHE

[Tocrne ycrenHOro 0CBO€HUS JUCHUILIUHBL Oy IyT chOpMUPOBAHBI PE3YIIbTaThl 00yUYEHUS:

Tlnanupyemble pe3yJIbTaThl 00y4eH sl 10 JUCIMILIHHE

KoMmnerenumun
Kox HanmenoBanue

P/ 1 | [IpuMeHsieT 3HaHUS OCHOBHBIX MTOHATHH M 3aKOHOB XUMHUH, COBpeMEHHBIX Teopuii | OIIK(Y)-1
CTPOCHUS BEIIECTBA TSI ONMUCAHUS (PU3UICCKUX U XMMHIECKUX CBOWCTB
COEIMHECHUM.

PJ] 2 | BbInosmHAET KOJMMYECTBEHHbIE pacueThl N0 XUMHYECKHM (opMyitam, ypaBHeHusMm | OHK(Y)-1
XMMUYECKUX PEeaKLUil U COAEPKaHUIO BEIIECTB B PACTBOPAX, AHAIU3ZUPYET U
0000111aeT NOTYUYEHHBIE PE3YIbTATHI.

P/ 3 | Ucnonb3yeTt sKCIepUMEHTAILHBIE METO/IbI UCCIIEAOBAHUS ISl YCTAHOBJICHUS OIIK(Y)-1
COCTaBa, XUMHUYECKHUX CBOWCTB BEIIECTB, MIPUTOTOBIICHUS PACTBOPOB U




| OMpeACICHUA UX KOHHCHTpaHHﬁ.

OHCHO‘IHBI@ MCPONPUATHA TCKYIUICTO KOHTPOJIA U HpOMe)KYTOqHOI;'I arreCTauuu 1nMpeaCTaBJICHbI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTpyKTYypa H coJepKaHue TUCUUIJIMHBI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJIbHOCTH

Paznesbl AMCHUMIIMHBI Dopmupyemblii Buasb! yueoHoii AeiTeIbHOCTH O0bem
pe3yJbTaT BpPEMeHH, 4.
00yueHus no
JAUCHHUILIHHE
Pasznen (Moayasb) 1. PJI1 Jlexuun 4
Teopernyeckne OCHOBbI XUMHUH P12 [IpakTryecKue 3aHATHS 0
PJ13 JIaGopaTOpHbIE 3aHITUS 14
CamocrosTenbHas padora 20
Paznen (Mogyan) 2. PJI1 Jlekuun 6
Crtpoenue aToMa U MEPUOAUIHOCTh P12 [IpakTryeckue 3aHITHS 2
CBOMCTB XMMUYECKHX IEMEHTOB U P13 JlabopaTopHbIe 3aHATHS 0
UX COCIMHCHUM CamocTosiTenbHas paboTa 20
Pa3znen (Mogyasb) 3. P11 Jlexuun 6
XuMu4eckass CBA3b M CTPOCHHE P12 [IpakTuueckue 3aHATHS 6
MOJIEKYJI P/13 JlaGopaTopHbIe 3aHATHUS 10
CamocrosTenpHas padora 20

Conep:kaHue pa3aeoB TUCHUILITHHBI:

Paznen 1. Teopemuqecmte OCHO6bl Xumuu

OCHOBHBIE TIOHSITUS XHMHH.

IIOCTOAHHBIM (I[aJIBTOHI/II[LI) n TCPEMCHHBIM

HOMEHKJIaTypa  HEOPTaHMYECKHUX

TeMmbl JIeKIUM:
1. OcHOBHBIE TOHATUA XUMUAHN

OyHIAMEHTATLHBIE M YacTHBIC 3aKOHEI.
(OGepTonnUaBl) COCTaBOM.

BemectBa ¢

Knaccudukanus u

BC€HIICCTB. OKHCIUTETEHO-BOCCTAHOBUTEIILHEIC pcaKkuuu,
KHaCCI/I(l)I/IKaLII/ISI, CIIOCOOBI YpaBHUBAHUH. CnocoObI BBIPpAXKCHUS KOHIOCHTPAIUH PaACTBOPOB.

2. OyHJIaMEHTAIbHBIC U CTEXHOMETPUUYECKHIE 3aKOHBI

Ha3zBanus jabopaTopHbIX padoT:

NookrwbdPE

Oxcupl: HOMEHKIIATypa, CBOMCTBA, IOJIyUYEHUE
I'mapoxcuipl: HOMEHKIATypa, CBOMCTBA, IOJyYEHUE
Conu: HOMEHKIaTypa, CBOICTBA, MOJIy4EHHE
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH
Onpenenenre aTOMHON M SKBUBAJIEHTHOW Macchl MeTala
Omnpenenenne cocTaBa KpUCTAIIOTHAPATA
[Ipurorosiexnue pacTBOpa, THTPOBAHUE

Pa3pen 2. Cmpoenue amoma u nepuodulmocmb CBOUICME XUMUYECKUX IIEMEHMO8 U UX

coeounenuil

CrpoeHue aToma, OCHOBBI COBPEMEHHOM TEOPWUH CTPOCHMSI aTOMa — KBAaHTOBOW MEXaHUKH:
KBAaHTOBAaHUE DHEPIUMM IEKTPOHA B aTOME, ABOMCTBEHHAs IPUPOAA DJIEKTPOHA, BEPOSTHOCTHBIN
XapakTep 3aKOHOB MUKpoMupa. KBanToBbIe 4riciia. ATOMHbIE OpOUTaIH, SHEPTETUUYECKHE YPOBHU U
MOJTypOBHH, OCHOBHBIE€ NPHUHIMIIBI UX 3AMOJIHEHUS. DJIEKTPOHHbIE (OPMYJIbI aTOMOB, BaJECHTHBIE

OJICKTPOHBEI. Banentabie BO3MOXXHOCTH aTOMOB.

Ilepnonnueckas cucrema sneMentoB J[.U.




MenaeneeBa. CBA3b 3JEKTPOHHOTO CTPOCHUS aTOMa C €r0 MOJ0KEHUEM B IEPUOJUYECKON CUCTEME.
CBolicTBa aTOMOB, ICPUOINYCCKU U3MCHAIOIIHUECA B 3aBUCUMOCTU OT aTOMHOI'O HOMCpA: paanyChl
aTOMOB M MOHOB, SHEPTUsl HOHU3AINH, CPOJCTBO K JIEKTPOHY, AEKTPOOTPUIIATETbHOCTD.

TeMBI JeKIM:
1. Crpoenue atoma. CocTosiHUE 3JIEKTPOHOB B aTOMAaXx.
2. OcHOBBI (HOPMUPOBAHUS IJICKTPOHHON CTPYKTYPBI aToMa. BajeHTHBIE COCTOSIHUSI aTOMOB.
3. Ilepuoawdeckuii 3aKOH W TIEPUOJAUYHOCTH CBOWCTB XHWMHUYECKHUX OJJIEMEHTOB W HX
COCTUHEHUH.

TeMbl NpakTUYECKUX 3aHATHIA:
1. Crpoenue aToma

Pasznen 3. Xumuueckan ceazv u cmpoenue monekyn

XuMuyeckasi CBSI3b U CTpOeHUE MOJeKysl. OCHOBHBIC THUIIBI M XaPAKTEPUCTUKA XUMHUYCCKHIX
CBSI3CH: JIJIMHA, ODHEPrUs, BAJCHTHBIM yroJl, IUIOJbHBIH MOMEHT, MAarHHTHBIC CBOWCTBA.
IuOpuamsanmsi. MeTo 1 OTTaIKMBaHKS JCKTPOHHBIX mMap BayieHTHOUW o6onouku (ODI1BO). Meron
BajieHTHBIX cBsizeil (BC). Meton monekynspubix opourtaneit (MO). 3onnas Teopus. [IpoBognuku,
MOJTYTIPOBOTHUKH, JTUAICKTPUKUA. MEXKMOJIECKYISIPHOE B3aMMOJICHCTBHE. ATrperaTHbIE COCTOSHUS
BEIICCTBA C MO3UIMIA XUMUYECKUX CBS3CH MEXIy ero yactuuamu. Kpucrammudeckas u amopdHas
CTPYKTYPBI TBEPJIOTO cocTOsiHUS. Kitaccudukanus KpUCTauIOB MO THITY XUMHUYESCKOU CBSI3U MEKIY
yactuiiamu. KoOMITJIEKCHBIE COCTUHCHUSI.

TeMBI JeKINH:
1. Xumuueckass cBA3b. TuIBI W XapakTEepUCTUKU. MeToa BaJEHTHBIX CBA3€M U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
2. Meron MONEKYJISIPHBIX OpOUTAJe U CBOWCTBA COCTUHEHUH. XUMUYECKask CBS3b B MOHHBIX
COCIUHEHUAX U METaljIax.
3. KomruiekcHble U COeMHEHMS.

TeMbl NpakTHYECKUX 3aHATHIA:

1. Xumunueckas cBs3b: oOpa3oBaHHe, BHIbI M XxapakTepuctuku. Metoq BC u crpoeHue
MOJIEKYJL.

2. Xumudeckas cBs3b: MeTod MO u cBOiicTBa COeIMHEHHIA.

3. Xumuueckas CBI3b B KOMIUIEKCHBIX COSIUHEHUSIX.

HasBanus jjabopaTopHbIX padoT:
OnpeneneHue KeCTKOCTH BOJIBL.
KauecTBeHHBIE pEakLIUH.

KadecTBeHHBIH aHAIM3 COJH.
CnocoObl OYMCTKH BEIIECTB OT IPUMECEH.
KommiekcHble coeinHEeHHS.

AR A

5. Opranusanusi CaMOCTOSITEIbHON PadoThI CTY/ICHTOB

CamocrosarenbHass paboTa CTYJEHTOB MpPH H3YYEHUM JUCHUIUIMHBI MNPEIyCMOTpEHa B
CIIEYIOIUX BUAAX U popmax:
— Pabora ¢ nekUMOHHBIM MaTepualioM, MOMCK U 0030p JUTEpaTyphl M DIIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 TEMaM Kypca;
— Pabota B 351eKTpOHHOM Kypce (M3yueHHe TEOPETUIECKOro MaTepraa, BhIIIOJIHEHHE TECTOB);



W3ydenne TeM, BBIHECEHHBIX HA CAMOCTOSTEIBHYIO TPOPAOOTKY;

[Touck, aHanu3, CTPYKTYpUpPOBaHUE U Mpe3eHTalusi HHbopMaIuy;

BrinonHenne HHAUBUYaIbHOTO JOMAITHETO 3aaHHUS;

[ToaroroBka k 1a00pPaTOPHBIM pabOTaM U K MPAKTHUECKUM 3aHSITHSIM;

[ToaroToBka K omneHuBaromuM MeponpustusMm (tectupoBanue [{OKO, nmuceMeHHBIN ompoc
Ha MPaKTUYECKOM 3aHsTuu, 3aumra NJ13).

6. YueOHO-MeTOoAMYECKOE M HH(POPMALMOHHOE 00eceuyeHue TUCIHILINHBI

6.1. YueOHO-MeTOANYIECKOE 00€ecIIeueHHe

OcHoBHasi JiuTEpaTypa

1.

O6mas xumus. Teopust u 3amaun: yueoHoe nmocodbue / H. B. Koposun, H. B. Kynemos, O.
H. l'onuapyk [u np.]; mox penakuueii H. B. KopoBuna, H. B. Kynemoa. — 3-e u3z., crep.
— Camnkr-IletepOypr: Jlanb, 2018. — 492 ¢. — TekcT: 25ekTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/104946 (mara oOpaieHus:
15.04.2018). — Pexxum poctyna: u3 KopropatusHoii cetu TITVY.

['muaka, H. JI. O6mas xumust: yueOHuk s 6akanaspoB / H. JI. I'muaka. — 19-e u3n. —
Mocksa: IOpaiit, 2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2013/EN/fn-2442.pdf
(mara oopamenus: 15.04.2018). — Pexum nocryna: u3 koprnoparuBHoit cetu TITY - Tekcr:
3JIEKTPOHHBIMN.

I'muaka, H. JI. 3agaun u ynpaxHeHus mo oOmield XxuMmun: y4eOHO-IpaKTH4YecKoe mocodue
qu1s 6akanaBpoB / H. JI. I'munka; mox pen. B. A. [TonkoBa u A. B. babkoBa. — 14-¢ u3n. —
Mocksa: FOpaiit, 2014. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-03.pdf (zata
obpamenus: 15.04.2018). — Pexum moctyna: u3 koprnopatuHoit cetu TITY - Tekcr:
AIEKTPOHHBIN.

JlonoHUTEILHAS JTUTEPaTypa

1.

Cracp, H. @. JlaGopaTopHbIii MpakTUKYM IO OOLIeH M HEOPraHMYECKOM XMMHUU: yueOHOe
mocodbue / H. @d. Cracp, A. A. Ilmakunkun, E. M. Kusasepa; HanuonanpHbIH
uccnenoarensckuii Tomckuii monmutexHudeckuit ynuepcurer (TIIY). — 3-e wu3n.,
niepepao. u JIOTI. — Tomck: N3n-Bo TITY, 2013. —
URL.: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (mara obpamenus: 15.04.2018). —
Pexxum nocrtyna: u3 kopnopatuBHoi cetd TIIY .- TeKCT: AIeKTpOHHBIN.

Crace, H. ®@. Pemenue 3anau nmo obmieit xumuu: yuyebnoe nocobue / H. @. Cracs, A. B.
KopmrynoB. — 3-¢ m3n., crep. — Cankr-IlerepOypr: Jlans, 2016. — 168 c.  Tekcr:
3JIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-OUOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/75521 (nata obpamenus: 15.04.2018). — Pexum moctymna: u3
KopnopatuBHou cetu TIIY.

Cwmomnosa, JI. M. PykoBoacTBO K NpPaKTHUECKUM 3aHSTHUSIM IO OOIIEeH XUMUU: ydeOHOE
mocooue / JI. M. CwmonoBa; HamnwonanbpHblii ucciaegoBaTenbCkuii  ToMmckwuit
nonurtexunueckud  ynusepcurer (TIIY). — Tomck: Wzn-so TIIY, 2010. — URL:
http://www.lib.tpu.ru/fulltext2/m/2011/m283.pdf (nata obpammenus: 15.04.2018). — Pexum
nocryna: u3 kopnopatuBHo# cetu TIIY - TekcT: 351eKTpoHHBII.

Crace, H. ®@. 3amaun, ynpakHeHHUs U BOMIPOCHI 1O 001Iel XuMuU [DIEeKTpOHHBIN pecypc] /
Craces H. @., JIucenkwmii B. H. — 5-¢ u3x., crep. — Cankrt-IlerepOypr: Jlans, 2017. — 108
c. — Kuaura u3 xommekmuu Jlamp - Xumus. — ISBN 978-5-8114-2282-1. Cxema
noctyna: https://e.lanbook.com/book/91062 (nata oOpamenus: 15.04.2018). — Pexum
nocryna: u3 koprnopatuBHo# cetd TIIY - TekcT: 351eKTpOHHBII.

Crack H. ®. CnpaBounuk 1no o6miell 1 HeopraHu4ueckoi Xxumuu: yuebHoe nocodue / H. @.
Cracp; HanmonanbHblil uccieoBaTe€IbCKUM TOMCKHI TMOJUTEXHUUECKUH YHHUBEPCUTET
(TITY), HWactutytr ¢usuku Bbicokux TexHonoruit (M®OBT), Kadenpa oOmeit wu



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://e.lanbook.com/book/91062
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/25192

Heoprannueckor xmmuu (OHX). — Tomck: MW3g-eo TIIY, 2012. - URL:
http://www.lib.tpu.ru/fulltext2/m/2012/m250.pdf (nata obpamenus: 15.04.2018). — Pexum
noctyna: u3 koprnopatuBHoit cetu TIIY - TeKCT: 37eKTpOHHBIN.

6.2. UndopmannoHHOe U NPOrpaMMHoOe o0ecriedeHue

1. http://elibrary.ru/defaultx.asp Hayunas snexkrpoHHast OHOIHOTEKA — DIIEKTPOHHBIE BEPCHH
350 xypuHasioB wu3garensctBa "BO w  aHHOTauMM crated. Onb3eBUpP' MO BCEM
HanpaBlIeHUsIM (yHIaMEHTAIBHON HAYKH;

2. http://webbook.nist.gov/ NIST WebBook — CnpaBounuk HarpoHaJibHOTO HHCTHTYTA
crangaproB u TexHosorumii CIIIA) cBeneHWss MO HEOPraHUYECKHM COCIUHEHUSM,
tepmoauHamuieckue ganusie, UK-cnextpsr, 9KC, II1P u ap;

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

4. YdeOHble TOCOOHS MO Kypey «XHMUsD

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

JIunensuonHoe nporpammHoe obecriedenue (B coorsercTtBuu ¢ Ilepeunem
nporpamMmuoro ooecnedenus TITY):

1.0ffice 2007 Standard Russian Academic; Office 2013 Standard Russian Academic; Office 2016
Standard Russian Academic;

2.LibreOffice;

3. WebexMeetings

4. Zoom.

JJUIECH3UOHHOI'0

7. OcoOble TPeOGOBaAHNS K MATEPHATIbHO-TEXHUYECKOMY 00eCneYeHUI0 TN CIUTIIHHbI

B yuebHOM mporecce wucmonp3yercs cieayroliee jgadbopaTopHoe OO0OpyJAOBaHUE st
MPAKTUYECKHUX U Ta0OPaTOPHBIX 3aHATHIA:

Ne HanmeHnoBanue HaumenoBanue o6opynoBaHusi
CIeNHATbHBIX IIOMeIIeHU I

1 Aynuropus qnst nposenenust | Komnetorep - 1 mr.; Ilpoektop - 1 mr.; Jlocka
yueOHBIX 3aHATHI BCeX TUIIOB, | ayniuTopHas HacTteHHas - 1 mr.; Ixad ans
KypCOBOTO  MPOEKTUPOBAHUSA, | JOKYMEHTOB - 2 1mT.; KoMmekT yue6Hoi Mebenu Ha
KOHCYJIbTALlUH, tekymero | 140 mocagouHbIX MECT;
KOHTPOJISI M TPOMEKYTOYHOMU
aTTecTaluu (ITorounas

JIEKUWOHHAS Ay AUTOPHUSI)
634034, Tomckass 001acTh, T.
Tomck, JleHMHa MpPOCHEKT, .
43a, 211

Aynuropust JUisl TIPOBENEHUS
yueOHBIX 3aHSATHI BCEX THUIIOB,
KypCOBOTO  IIPOEKTHUPOBAHMS,
KOHCYJIbTaluH, TEKYILEro
KOHTPOJISI M TPOMEKYTOYHOMU
aTTecTaluu (yuebHas
nmabopaTopusi)

634034, Tomckass 001acTh, T.

Kowmmerorep - 1 mt.; KommiekT yue6HoM mebOenu Ha
10 mocagounsix mect; Illkad ans mocyasr - 1 mr.;
Cron-moiika - 1 mT.; Ctonm mabopaTopHbId - 4 IIT.;
VYcraHoBKa JU1s CO3aHUsl HU3KOTO Bakyyma - 1 mrT.;
Becor anextp. A&D HL-100 - 1 m.;

7-Zip; Adobe Acrobat Reader DC; Adobe Flash
Player; AkelPad; Design Science MathType 6.9 Lite;



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
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