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1. Poab qucuumniuHbl «YTri1y0/JdeHHbIH Kypc pusnyeckoil XuMuu» B (POpMHUPOBAHUM KOMIIETEHINI BBIYCKHUKA:

daemenT . Koz CocCTaBJIsIIONIAE Pe3YJIbTATOB 0CBOEHHS (1eCKPANTOPLI KOMIIETeHIIHIi)
06pa3OBaTeJlLHOH KOMIIETCHIIN
Cemecr] P HaumeHnoBanue KOMIIETCHIIUH
nporpaMmmbl (Ill/lCIII/ll'lJlI/lHﬁ, H K HaumeHoBaHue
npakruka, ['HA) 4
Brnaneer naBeixkamu usmepenus D/1C ranbBaHNUECKUX 3JIEMEHTOB,
OIIK(Y)- onpenenenust pH pacTBOpoB, MPOBEIEHUSI KHHETHYECKOTO KCIIEPUMEHTa
3.B4
T'oTOBHOCTE MCHONB30BATh 3HAHUSI O CTPOSHUN
BCIIECTBA, IPUPOJIC XUMHICCKON CBSI3H B OIIK(Y)- VYmeer paccunteiBath OJIC ralbBaHNYECKUX JIEMEHTOB; COCTaBIISATh
OHK(Y)-S Pa3IM4HbIX KJIacCaX XUMHUYECCKUX COCANHCHUUN 3.Y4 KHHETHYCCKUE YPABHCHUS B ;[H(.’p(bepeHuHanLHoﬁ u HHTerpam,Hof/'I (bopMe
JUTSL TIOHMMaHHS! CBOIMCTB MaTepHaJIoB U
MeXaHH3Ma XUMHYECKHX MPOIIECCOB,
MIPOTEKAIOIINX B OKPYKAIOIEM MHpe
i . OIIK(Y)-3.34
TIyOJeHHBIM KypC 4 3HaeT MEeXaHU3M MPOTEKAHUS IEKTPOXHUMHUUECKUX, XHMHIECKHX 1
dusnyeckoii xumun KaTaJIMTHYECKHUX MPOIECCOB, 3aKOHOMEPHOCTH U OCHOBHBIC ypaBHEHUS
C 5 ATIK(Y)-1.B4 | Briageer MeromamMu KOHIYKTOMETPUH U MTOTEHIIMOMETPHY ISl HCCIIET0BAHHS
TIOCOOHOCTE IIAHNPOBATH M MPOBOAUTH TIPOIECCOB B PA3TMYHBIX XUMHUECKHX TIPOIECCAX M CUCTEMAX
XMMHUECKHE YKCIIEPHUMEHTBI, IPOBOAUTH
00paboTKy pe3y/nbTaToB IKCIEPUMEHTA
P Y pesy p ’ ATIK(Y)- YMeeT cocTaBIsATh 3IEKTPOXUMHUYECKHE JIEMEHTBI, BBIBOIAUTH KHHETUUECKUE
ATIK(Y)-1 | oueHMBaTh HOTPEIIHOCTH, IPUMEHSITH METOJIBI
1.Y4 YpPaBHEHUsI [JIs CII0KHBIX MHOTOKOMIIOHEHTHBIX CHCTEM
MaTeMaTHYECKOro MOZIEIMPOBAHUS U aHAIIN3a 3 -
MPH HCCITETIOBARHH XHMHKO-TEXHOTOTHUECKHIX HaeT METO/IbI HCCIIE0BAHNS PABHOBECHH B PACTBOPAX EKTPOIHUTOB,
HpOLECCOB JIIK(Y)-1.34 | KMHETUKH IIPOCTHIX, CIIOKHBIX, LIEMTHBIX, [€TEPOreHHbIX, KATATUTUYECKUX
peaxuui

2. IToka3zaTeau ¥ MeTOALI OLIEHUBAHUS

H.na}mpyeMue pe3yjabTarbl Oﬁy'-leﬂl/lﬂ 1o JTHCIHHUIIJIHHE Kon KOHTpOJ’ll/IpyeMOﬁ HaumeHnoBanue pasaena TMCUHHIIMHBI MeToabl OLIEHUBAHUS
Kon HaumeHnoBaHue KOMIIETCHIHH (l/l.J'll/l ee (OIleHO'-lele Meponpmlnm)
4acTH)

Pa-1 [IpuMeHsATh 3HAHWA 3aKOHOB, TEOPHIl, YpaBHEHHIA, METOIOB OIIK(Y)-3 Pazpen 1. Dnexrpoxumus TectupoBaHme B JIIEKTPOHHOM Kypce
¢u3MUeckol XUMHH TNPU HM3YYSHHH U pa3paboTKe XHUMHKO- Paznen 2. Xumuueckass KHHETHKA ITrceMeHHBIE ONIPOCHI HA MPAKTUYECKUX
TEXHOJIOTMYECKUX MTPOLIECCOB Pasnen 3. Katanus 3aHATHIX

WunuBuayanbHOE JOMAIIHEE 3aJaHne
KonnoxkBuymsl
3amuTa oTdera 1o 1ab0paTOpPHOI pabore

PI-2 BEITONHATE pacyeTsl M0 TePMOIUHAMHUKE IIIEKTPOXUMHUUECKUX 1] OIIK(Y)-3 Pazpen 1. Dnexrpoxumus WunnBupyansHOE HOMAITHEE 3aJaHIe

KHHETHUKE XMMUYECKHUX MPOIECCOB Paznen 2. Xumudeckasi KHHETHKA TecTupoBaHKE B 3JIEKTPOHHOM Kypce
Pazpmen 3. Katanmus 3amuTa oTdera 1o 1a00paTOpPHOI pabore

P -3 | IlpuMmeHSTH  SKCHEpUMEHTAJIbHBIE  METOABI  ONpeJeNeHHs Paznen 1. Onexrpoxumust 3ammTa oT4eTa 1o JIabopaTopHOH padore
(MBUKO-XMMHYECKHX  CBOMCTB  BEHIECTB M  I1apaMETPOB ATIK(Y)-1 Paznen 2. Xumuueckasi KHHETHKA KomnoxBryMsl
XUMHUYECKUX peakuui Pazpnen 3. Karanus




PJI-4

BrmonasaTs 06pa60TKy U aHaJIM3 JaHHbIX, MNOJTYYCHHBLIX IIpU
TCOPECTUICCKUX U SKCIICPUMCHTAJIbHBIX NUCCIICIOBAHUAX

WHauBuayanpHOE TOMAITHEe 3a/1aHUe
3amuTa OT4eTa 10 JA00pPaTOPHOI padoTe

Pasnen 1. Dnexrpoxumus
Pasznen 2. XuMmudeckast KHHETHKA
Pazpen 3. Karamus

UK (V)-1

3. IIkaJua oueHUBAHUSA

[lopsinok opraHM3alliél OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETIIAMEHTHUPYETCS OTIENBbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlleHUBaHUS pe3yJabTaTOB 00ydeHUsI B TOMCKOM HoJuTEXHUYECKOM yHHUBepcuTeTe (CHucreMa olleHHBaHuA)» (B AEMCTBYIOIIEH pENaKLUN).
Hcnonb3yetcs 0anipHO-pEUTUHTIOBAsE CUCTEMA OLIEHUBAHUS Pe3yIbTaToB 00yueHus. MiToropas oneHka (TpaJullMOHHAs U JTUTEPHAs) 110 BUAAM y4eOHOMI
nesitenbHOCTH (M3ydenue quctuiuind, Y UPC, HUPC, kypcoBoe mpoekTUpOBaHKE, TPAKTUKH ) OTIPECIISIETCS] CYMMOM 0alIoB 1O pe3yJibTaTaM TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaly (MTOroBasi pedTHHroBas olleHka - MakcuMyM 100 6asmioB).

PacnpeﬂeneHHe OCHOBHBIX W HOOIIOJIHUTCIIBHBIX 0amioB 3a OLCHOYHBIC MCEPOIIPHUATUA TCKYIIETO KOHTPOJIA H HpOMe)KYTO'-IHOI\/’I aTTecTaltuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIUITIINHBI.

PGKOMGHHyeMaﬂ mKajga ajsi OTACIIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJJaHusA Tpa)munom{oﬁ OIICHKE Onpe}:[eﬂemle OHCHKH
90%+100% «OTIUYHO» OtnuyHOE NOHMMAaHME NPEMETa, BCECTOPOHHUE 3HAHUS, OTIMYHbIE YMEHHUS U BIIaJICHUE ONBITOM NPAKTUUECKOH JeATeIbHOCTH,
HEe0O0XOANMBIE pe3yIIbTaThl 00y4eHUs CPOPMHUPOBAHBI, X Ka4ECTBO OLICHEHO KOIMYECTBOM 0aljIoB, ONU3KUM K MAaKCUMAIEHOMY
70% - 89% «Xoporoy JloctaTouHO MOTHOE TOHUMAaHUE MPEIMETa, XOPOILKE 3HAHUS, YMEHHUS U OTIBIT MPAKTUUECKOMN NIEITeIbHOCTH, HEOOXOJIUMBbIE PE3YIIbTATHI
00yueHus chopMHUPOBAHbI, KAUECTBO HU OFHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM OalIoB
55% - 69% «Y IOBILY [puemiemoe moHMMaHue NpeIMETa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHS U OIBIT IPAKTHIECKOH AESTEbHOCTH, HEOOXOIMMBIE PE3YAbTaThI
00y4eHus copMHUPOBaHbI, KaUeCTBO HEKOTOPBIX W3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0aljIoB
0% - 54% «Heynoiu.» Pe3ynbTaThl 00yYEHHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHHSIM
IIxana JJIs1 OHCHOYHBIX MepOHpI/IHTI/Iﬁ JK3aMCHa
% BBINOJTHEHHUSI JK3aMeH, CooTBeTcTBHE
3a/laHuii IK3aMeHa oas TPaJMIIMOHHOH OlleHKe Onpeneaenne ouenicn
90%+100% 18 +20 «OTIIIHO» OTnryHOE TOHMMAHKE TIPEMETa, BCECTOPOHHUE 3HAHNSA, OTIMYHbIC YMEHHUS U BIaJICHUE OIBITOM NPAKTUYECKOH NeATEIbHOCTH,
HEeo0XO0MMbIe Pe3yNbTaThl 00y4eHHs! chOPMHUPOBAHBI, HX KaYeCTBO OLICHEHO KOIMYECTBOM 0aJlIoB, OJIM3KUM K MaKCHMaJIbHOMY
70% - 89% 1417 «Xoporo» JlocTaTouHO MOTHOE MOHMMAaHHUE TIPEIMETa, XOPOIIIe 3HAHUS, YMEHUS U OTIBIT MIPAKTUIECKOM e TeThHOCTH, HEOOX OIMBIE
pe3yabTaThl 00y4eHUst ChOPMUPOBAHbI, KAYeCTBO HH OHOI'O M3 HUX HE OLICHEHO MUHUMAJILHBIM KOJIMYECTBOM 0AJIoB
55% - 69% 11+13 «Y IOBIL.» [MpreMieMoe TOHUMaHHUE TIPEIMETA, YIOBICTBOPUTEIBHBIC 3HAHMS, YMEHUS U OITBIT PAKTUIECKOH JCSITENTHHOCTH, HEOOXOMMEIE
[pe3ynbTaThl 00y4eHUst COPMHUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJIMYECTBOM OaJlIOB
0% - 54% 0+10 «Heynosn.» Pe3ynpTaThl 00ydeHHUs] HE COOTBETCTBYIOT MUHIMAJIBHO JOCTATOUHBIM TPeOOBaHUIM




4. TlepeyeHb THNOBBIX 33IaHUI

OueHo4Hble MEPONIPUATHS

npl/lMepr THIIOBBIX KOHTPOJBHBIX 3a}IaHl/ll7l

1. [TuceMeHHbIN OnIpoC HA 1. laTth onpezenenne yAaeIbHOU SJIEKTPUIECKON POBOTUMOCTH PacTBOPA IEKTPOIIUTA.
MPAKTUYECKOM 3aHSTUU 2. 3akoH pa3BeneHust OCTBaJIb/la B MAaTEMAaTHICCKOM BHJIE.
3. [lepBoe mpubmmkenne Jledas-XoKKemns
4. OnpenenuTh TUII JIEKTPOJIa, HA KOTOPOM MPOTEKAET PEAKITUS:
ClO, +e =CIO,
5. Omnpenenuth HamparieHue IU(GPy3MOHHOTO TMOTEHIMANa Ha TPaHUIIE PACTBOPOB OJMHAKOBOM
KOHIIeHTpauuu mpu 7=298K
LiNO, | KNO,
com 4. =386 Cm-cm’ ~M0J113'1;/”LNO5 =71,46 Cm-cM® 'MOJIB_l;ﬂw =735CMm-cm’ - MoTb .
6. CocTaBUTh KOHIIEHTPAIIMOHHBIA 3JIEKTPOXUMHUUECKUN 3JIEMEHT C JIBYMsI PacTBOpPaMH AJIEKTPOJIUTOB
pa3HOM KOHIICHTPAIUH KOH || KOH
a, =0,001 a,=0,01
2. NuauBunyansHOE JOMalIHEE 3amauva 1. [lonap3ysch CIpaBOYHBIMH JAHHBIMHU, PACCUMTANTE, HA CKOJIbKO M3MEHUThCS pH pactBopa
3ajaHue HCIO, B Boze npu Temmnepatype 298K, ecim koHnenrTpanuio uameHuTs ot 0,1 10 0,5 Mons/m.

3amaua 2. Koncranra qucconuanyy yKCyCHOM KMCIIOTHI B Boie rpu Temmnieparype 298K pasna 1,8-107°
. Uemy OyneT paBHa KOHIIEHTpAIMs HOHOB Bostopoaa u pH pactBopa, eciiu k 1 1 1M pactBopa yKCyCHOM
KUCJIOTHI 100aBUTH &,2 T anjerara HaTpusi? CUuTaTh pacTBOP UICAIbHBIM, IPUHATh, YTO 00BEM pacTBOpa
IPU BBEICHUU COJIU MPAKTUYECKU HE U3MEHUTCH.
3agauva 3. YienbHas 3J1€KTpUUECKas IPOBOIUMMOCTE PacTBOpa, coaepxaniero 15% Niso, pasna 0,254
CMm/cMm. [ToaBMKHOCTH MOHOB: l;:Niy =54 (Cm-cm”)/ Mo, /1;:503' =80 (Cm-cm®)/monk. OnpesenuTe, Ipu
KaKo} TeMIepaType KUIUT ¥ 3aMep3aeT pacTBOP, ECIIM €ro MIIOTHOCTH paBHa 1,171 r/em®?

3. TectupoBanue B 351eKTpOHHOM | Bompocsr:

Kypce

1. BJ'IeKTpI/I‘IeCKaSI MIPOBOAMMOCTD paCTBOPOB 3JICKTPOJIMUTOB IPH MMOBBIICHUU TEMIICPATYPhI
a) yMeHbUIIaeTcs
0) ocTaeTcs MOCTOSIHHOM
B) YBEJMYHBACTCH
I') TNPOXOJUT Yepe3 MaKCUMYM




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ

2. Karox — 3to anexTpon
a) 3apsHKEHHBINA TOJO0XKHUTEIHHO
0) 3apsUKEHHBIN OTPULIATENIBHO
B) Ha KOTOPOM IMPOTEKAIOT PEAKIIUU OKHCICHUS
3. CBs13b MEX/y PaIMyCOM MOHOB U MX HOABHKHOCTBIO
a) CBS3M MEXJY PaJlyCOM M MOJBIKHOCTBHIO HET
0) ueM 0oJibIlIe PATUYC, TEM MeHbIIIe MOABHKHOCTH HOHOB
B) ueM OoJblle paanyc, TeM 00Jble MOIBUKHOCTh HOHOB
I') 3aBUCHT OT IPUPOIBI HOHA

[Ipesentanus (Hokaag Ha
KOH(EpeHIl-Heaene).

Tembl noKI1a 0B (IIpUMEpHI):

®usnonor Jlynmku ['anpBanm.

Co3znanne BOJbTOBOM OaTapew.

Maiikn ®@apanei.

YCTpoiCTBO COBPEMEHHBIX MCTOYHUKOB TOKA.
3ammTa OT KOPpO3UH MOPCKUX CYIOB.
Katoanas 3ammra Ha3eMHBIX COOPYKEHUH.
Wctopust pa3BuTHs KaTaausa.

NoookrowhE

KomnokBuym

Bomnpocsr:

1. MonsipHas snekTpudeckasi IpOBOJAUMOCTb PACTBOPOB JIEKTPOIUTOB (ONpeieeHe, Ppa3MEPHOCTD,
pacuert, OT 4ero 3aBUCHT, ypaBHEHUS, TpaduKu).

2. Onpenenenue pH pactBopos metogom D/[C (Mcnosb3yeMblie AIEKTPO/IbI, IICTTH, BBIBOJ YPaBHEHUMA
pacdeTa).

3. MexaHu3Mm rereporeHHoro karanusa. Ctajauu, napameTpsl.

3amuTa oT4eTa mno
nabopaTopHO padboTe

Bomnpocsr:

1. OnumuTe NPUHUUIIUATIBHYIO CXEMY U3MEPEHUS SJIEKTPUUYECKON MPOBOAUMOCTH PacTBOPA
3JIEKTPOJIUTA.

2. IloueMy npu U3MEPEHUH UCIIOJIb3YETCsl IEPEMEHHBIN TOK BHICOKOM 4aCTOTHI?

3. Biusier 11 KOJMYECTBO KUAKOCTH, B3SITOM JIJIs1 ONPEIECeHUS, HAa BEIMUUHY 3JIEKTPUUYECKOU
IPOBOJIUMOCTH?

KonTponsHas (3aueTHas)
pabota

Bormnpocs! Ha 5k3ameH:

1. AncopOuusi Ha MOBEPXHOCTH TBEPJOTO KaTaiu3aTropa. 3aBUCUMOCTh aJCcOpOLMU OT TeMIepaTyphl U
nasnenus. M3otepma agcopOuun Jlenrmiopa.

2. Ilox KakuM JaBJIEHHEM NOCTYNAET BOAOPO B JIEBBIH 21ekTpoa, ecnu D/IC anemenra:




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3auaﬂm‘/i

Pt, H, | HCI | H,, Pt
Pn, =7 c=0,01M Pn, =1larm

npu 25°C pasna 0,0069 B, a cpennuii k03pPUIIMEHT aKTHBHOCTH PACTBOPA COJSHON KHUCIOTHI PaBEH
0,904?

4. lllenoyHoe OMBUICHHE STHJIOBOTO 3(Hpa YKCYCHOM KHCIOTHI XapaKTEPU3YETCs CIEAYIOIIUMU
KOHCTaHTaMH CKOpOCTEeH npu Pa3IUYHBIX TeMIepaTypax:
T,K 273 293 298

Kk, mus" -mommp !t 1,17 5,08 6,56

Bbruncnute SHEprui0 aKTHBAMM W BpEeMs NPOTEKAHWs TOJNOBUHBI peakiuu mpu 298 K, ecim
B3anMoieicTBYIOT 0,025 MOJIB/1 pacTBOpa Ahupa U METOUH.

5. MeTtoanueckue yKazaHus 1o npoueaype oeHuBaHUs

OueHoYHble MEPONIPUSATHS

l'lpouenypa IMPOBEACHHUS OLICHOYHOI'0O MEPONTPUATHS U HeOﬁXO}IMMLIe METOAUYECCKHE YKA3aHUSA

1.

[TuceMeHHBbIN onpoc HA
MPAKTUYECKOM 3aHATUU

[IpakTHdeckoe 3aHATHE HAYMHACTCS C IMMCHEMEHHOTO OIPOCca, KOTOPOE BKITFOYAET B ce0s1 2-3 KOPOTKUX
BOTIPOCA WJIX 3aJ[aHNs1, COCTABIICHHBIX TPETOIaBaTeieM Mo TeMe MpaKTUIecKoro 3ansaTus. Ha padoty
OTBOJIUTCSI 5 MUHYT, 3aTE€M CTYJIEHTHI CIalOT CBOM paboThl. Kaxknoe 3amanue onenuBaercs B 0,3-0,5
Oasta, TakuM 00pa3oM, 3a JAHHOE OIICHOYHOE MEPOTIPUSTHE CTYACHT MOXET MOJMY4nuTh 10 1 Oanma. [{ns
MOJTOTOBKH K MPAKTHYECKOMY 3aHSTHIO CTYJICHTY HEOOXOIMMO CaMOCTOSTEIIEHO TOBTOPUTH MaTepHall
NPEABAYIIUX 3aHATUH U MOJITOTOBUTHCSI CAMOCTOSTEIBHO K TEME TEKYIIETO 3aHSTHS, HCIIOJIB3YS,
MaTtepuan yaeOHUKOB W/WUITH y4€OHBIX TTOCOOUH.

TpeboBanus K 0(OPMIICHHIO TMCEMEHHOTO OIPOCa:

1. B 3aganum o0si3aTeNbHO YKa3bIBAIOTCS Ciieaytomas nHpopMaIws: HoMep 3a/1aHusi, HOMEp BapHaHTa,
(dbamuTus, UMs1, OTYECTBO CTYACHTA; HOMED TPYIIIIbI.

2. CozeprkaHue OTBETa JOJDKHO COOTBETCTBOBATH PEKOMEHIYEMbIM Y4COHUKAM HIIU YI€OHBIM
0COOMSIM, C UCIIOJIb30BaHUE TOYHBIX (DOPMYITMPOBOK U TIOHSITHIA.

Kputepuu o1ieHUBaHUS OJIHOTO 3aIaHHSL:

1) 3aiaHue BBIMOIHEHO MOJHOCTHIO BepHO — 1 Oarna.

2) 3aaHue BBINOJIHEHO HaMoloBUHY BepHO — 0,5 Gama.

3) 3amanue He BeINOIHEHO — 0 OAILIOB.

I/IH,Z[I/IBI/II[yaJIBHOC JOMaIlIHCC
3aaHHuC

Bceero 3a CCMECTP CTYACHT BBIIIOJIHACT 8 WHIUBUAYAJIbHBIX SaﬂaHHﬁ, KaKI0€ U3 KOTOPLIX COHACPKUT 1-3
3aaaq, YHpa)KHeHI/Iﬁ HJIK BOIIPOCOB. TeMbI 0OXBaThIBAIOT BCE pasaciibl NporpaMmMbl JUCHUTIIIAHBI.
HpenonaBaTeHL obecneynBaeT CBOCBPCMCHHOC MOJYUCHUC CTYACHTAMH BAPUAHTOB I/II[3




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBeJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUA

W13 BBIMOIHAIOTCS B OTJCIBHOM TETPaau, MPH 0(OPMIICHHH KaXKIOTO 3a1aHUs 00s3aTEIHHO
YKa3bIBACTCA €0 HOMEP, IPHUBOJUTCA MOJTHOCTBIO TCKCT YCJIIOBHUA KAXKJA0TO 3aaHus. Pemenne Kaxxaoro
3aJJaHus JJOJDKHO OBITh MTOAPOOHBIM, C BKIIOUEHHUEM ITPOMEKYTOUHBIX pacuETOB, PacCyKACHUH,
HOSICHEHUH, C YKa3aHUEM HCII0JIb30BAHHBIX 3aKOHOB, PABUJI U (POPMYIT; y OIYYAEMbIX B KOXKJIOM
JEHCTBUM YMCIICHHBIX BETUYMH YKA3bIBACTCS €MHUIIA U3MEPEHHUSI (PA3MEPHOCTH).

KZDKI[OG UHAUBUAYAJIIBHOC 3aJaHUC CTYACHT JOJIKCH PCIIUTL B TCUCHUHN 1-2 HEACIb, CJICAYIONINX 3a
3aHsTHEM, Ha KoTopoM W13 Obuto Beitano. Cymmaphsiit peirtunr 3a MJ13 cocrasnsier 16 6amios.
Kpurepun oneHkn oqHOTO 3aJaHUs:

* 3anaHue oQOpPMIIEHO B COOTBETCTBUHU C TPEOOBAHUSMH, BHINIOJIHEHO BEPHO U C/IAHO B
YCTaHOBJIEHHBIN CpOK — 1 Oa.

* 3anaHue oQOpPMIIEHO B COOTBETCTBHHU C TPEOOBAHUSAMH, B pellIeHNH UMeroTcs ook — 0 + 0,5
6aioB

3ananue oopmiieHO He 1o TpeOOBaHUSIM, PEIIEHO HEBEPHO M HE B YCTAHOBJICHHBIH cpok — (0 6auioB

TecTtupoBaHue B JIIEKTPOHHOM

Kypce

TecTupoBaHue MPOBOJUTCS B IEKTPOHHOM Kypce. Beero 3a cemecTp CTyIeHT TOJDKEH BBITTOJTHUTH 4
tecta. Kaxpiit Tect cogepkut 20-35 BOmpocoB u 3a7aHuil (3a71a4). BpeMs BBITTOTHEHHS Ka)KI0TO TeCcTa
Bapbupyercs oT 40 10 60 MuUHYT. TeCcThl BHIMOJHSIOTCA MOCJIE OCBOCHUS CTYACHTOM COOTBETCTBYIOIIETO
pasnena qucuuIuMHbBL. CyMMapHBIN pEUTHHT 33 TeCThI 4 Oaia.

[Ipesentanus (mokmang Ha
KOH(EpeHII-Heaeme).

Tema nokiana BeIAaeTCS Ha 5-6 Henene ceMecTpa Mo NpeyioKeHHbIM IpenoaaBaresieM teMaM. Craercs
Ha KoH(pepeHI- Henene. OLeHUBASTCs JOMOTHUTEIbHBIMU OatamMu — 3 6amta. Eciu B noknane v B
MPE3CHTAIMM HE MOJIHOCTHIO PACKPhITa TEMA, TO OLICHKA CHUYKAETCS MTPOMOPIITMOHAILHO BBITIOJIHEHHOMY
3aJJaHUIO.

KomnokBuym

KonnokBuym npoBoauTCS AJ1s MPOBEPKU KayecTBa YCBOCHHS MPOMIEHHOTO MaTepralia B TUCbMEHHOM
BU/JIE WJIM YCTHOM (popMe BO BpeMs ayAUTOPHBIX 3aHIATHI. BOIpOChI K KOJIJIOKBUYMY BBICTaBJICHBI B
ANEeKTPOHHOM Kypce. CTyIeHT OTBeuaeT Ha psijl MPEATI0KEHHBIX BOIIPOCOB, a IIOTOM OecellyeT ¢
npenonasateneM. [lo pesynbraram cobeceoBaHMs BHICTABISIETCS OIICHKA.

Kputepuu onienrBanus:

5 0aiIoB - OTIIMYHOE IOHUMaHUE MPeAMETa, BCECTOPOHHUE 3HAHMUS,

4 Ganna - 10CTaTOYHO MOJHOE MOHUMAaHUE TIPeIMETa, XOPOIIUe 3HAHUS;

3 Ganna - mpuemiieMoe MOHUMaHKEe MPEAMETa, YAOBIETBOPUTEIbHBIC 3HAHUS.

Menbiie 3 6a10B — HEYJOBIETBOPUTEIbHBIC 3HAHUS, TIepecaaya.

KonnokBuym nmpruHHUMAIOT IpenogaBaTeid, BeAyline J1ab0paTopHble 3aHsATHSL.

3amura 1a00opaTopHOi paboThI

B nauane naGopaTtopHoii pabOTbI CTYJEHT MOTy4aeT AOMYCK K padoTe, UIsl 3TOr0 OH MPEeA0CTaBIIsAET
MIPET01aBaTelt0 KOHCIIEKT JIa00PaTOpHOU pabOThl, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUUECKUE




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBeJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUA

OCHOBBI, C(hopMyIHpOBaHa LEIb PA0OTHI, IPUCYTCTBYET SKCIIEPUMEHTANIbHAS YaCTh, PUCYHKU U
TaOJIUIBI SKCIIEPUMEHTANIBHBIX JaHHBIX (Mpu HeoOxoauMocTH). [lo okoHyanuu nabopatopHOil pabOTHI
CTYIEHT CIAEeT OTYET, B KOTOPOM IPUBEACHBI YpaBHEHMsI peaKLUii, ONMCaHbl HAOIIOACHUS, IPUBEICHBI
pacueTsl, cJiesIaHbl BbIBOJIbI IO 1a00PAaTOPHOM paboTe U 3aIMIIAET €€, OTBEYasi Ha KOHTPOJIbHbIE
BOTIPOCHI (TMCBbMEHHOW/yCTHOU (hopMe) K JaHHOM 1abopaTtopHoii pabore. CyMMapHBIi pEeUTHHT 32
1abopaTtopHyro paboTy cocTaBisieT 3 Oasia.

Kpurepuu ornieHkr KOHCIIEKTa-0TUeTa K JaOOpaTopHOU padoTe:

. [ToaroroBka u BeIMOJIHEHHUE JTabOpPATOPHOU paboTH! — 1 Gas.
. Otyet no nabopaTopHoi padote — 1 Ga.
. 3amura naboparopHoi paboTel — 1 Gasm.

KonTtponbHas (3aueTHas)
pabota

CreneHn OCBOSHHS CTYACHTAMH W3YUYE€HHOTO MaTepHaa 1Mo TUCIHIUTHHE OLIEHUBACTCS B XOJ1€
BBITIOJTHEHUST KOHTPOJBHOU (3a4€THOM) pabOTHI.

KouTtponbHas paboTa BeInosHseTcs 1o BapuanTaM. Kakiplil BapuaHT COAEPKUT MO 3 BOIIPOCa 10 BCEM
TeMaM auciuIuiMHb (1 Teopernueckuii Borpoc (10 6ammos), 1 3agada (5 6amios), 1 3aganue mo
(hazoBeIM muarpammam (5 6awios)).

Kputepuu oneHuBaHus 0HOTO 3aJaHUS:

1) 3ajaHue BBITIOIHEHO MOJHOCTHIO BEPHO (MaKCHMMalbHbIN Oasn).

2) 3agaHue BBITIOJHEHO YaCTUYHO — OaJlIbl CHMYKAIOTCS B 2 pasa.

3) 3aganue He BhINIOIHEHO — () OaJIOB.

[TonydeHHbIe 32 KOHTPOJBHYIO paboTy OalljIbl, JOOABISIOTCS K OOIIEMY PEUTHHTY 3a CEMECTP.




MHHHACTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHHUS POCCUCKOM ®EJIEPALIMU
DezepainbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00pa3oBaTelIbHOS YUPEXKIACHHE BBICLIETO 00pasoBaHst
«HAIHMOHAJIBHBIU UCCJIIEJOBATEJBCKHU TOMCKHUHN HNOJUTEXHUWYECKHUU YHUBEPCUTET»

KAJIEHJAPHBII PEUTUHT -TIJIAH JUCHUILJIMHBI

2020 / 2021 y4eOHBIil o
OLIEHKM Jucnumiaa Jexapm 24 vac.
«VenyOnenmbini Kype uzusecKou xumuy
«OUIIH» A 90 - 100 GaymioB Ilpar. sarmis 16 .
J1ab. zanstTost 24 Yac.
«Xopotio» B 80— 89 Gamos 1o HanpasJyieHuto 18.03.01 Xumuueckas mexnonoeus Bcero ayn. pagora 64 yac,
Cc 70 —79 GarmioB CPC 80 yac.
D | 65 —696amos wva | e
«Y IOBILY HTOIO
E 55 — 64 GarmoB 4 3e.
3adreHo P 55 - 100 6aymios
Heynognersopu
TeJIBHO / F 0- 54 GatoB
HE3a4TCHO
Pe3yabTaThl 00yUeHUsI 10 JUCHUIVINHE!
PIA1 | [IpuMeHATH 3HAHUS 3aKOHOB, TCOPUH, YpaBHECHHI, METOIOB (PH3MUCCKON XUMUH TIPU U3YYCHHUU U pa3paboTKe
XHUMHKO-TEXHOJIOTMYECKUX MPOILECCOB
PJI2 | BrINoOnHATE pacyeTsl MO TEPMOJUHAMUKE DJISKTPOXUMHUYECKUX U KHHETUKE XMMHUUECKUX MPOIIECCOB
PJ/13 | IIpuMeHsTH 3KCIIEpUMEHTAIbHBIE METO/IbI OIpeieeH s (PU3UKO-XUMHUYECKUX CBOICTB BELIECTB U ITAPaMETPOB
XUMHMYECKHUX pEaKlnn
P/I4 | BeimonHsaTh 00pabOTKY U aHANN3 JaHHBIX, MOTYYEHHBIX MIPU TEOPETHYECKHUX U IKCIIEPHUMEHTAIBHBIX
UCCJIEIOBAHUSIX
OueHOYHBbIE MEPONPUATHS:
J1 AMCHUILINH ¢ (POPMOIi KOHTPOJIS - 3a4eT
OneHoYHbIE MEPONPHSATHS Kox-Bo Bann
bl
Texkyumii KOHTPOJIb:
I [NocenieHne JCKIUI MPYU HATMIMK KOHCIICKTA 12 12
TK1 | Beimonnenue gadopatopHoid paboThI U 3aLIUTa 8 24
oryera
TK2 | Bemmonuenue u 3amuta /13 8 16
TK3 | Joknag-npe3eHTanus Ha KOHQepeHII-Heaene 1 3
TK4 | KomiokBHyMbl 4 16
TKS5 | ITucbMeHHBIH OMPOC HAa MPAKTHYECKOM 3aHITHH 5 5
9P1 | TecThl B 2IEKTPOHHOM Kypce 4 4
TK6 | KonrponbHas (3aueTHas) pabora 1 20
HUTOI'O 100
DJIeKTPOHHBII 00pa3oBaTe/IbHbII pecypc (P HAIMYMM): JlonoJIHuTeIbHBIE GBI
YyeOHas nesTeIbHOCTD / Koua- | Banabl YyebGHas 1esITeJbHOCTD / Koa- | Bamist
OLCHOYHbIC MEPONIPUATHSA BO OLCHOYHbIC MEPONIPUATHSA BO
IP1 | TecrtupoBaHue B IEKTPOHHOM Kypce 4 4 JII1 | W3ydenue TeM, BBIHECEHHBIX Ha 5 10

CaMOCTOSITENIbHYIO IIPOPaboTKy

HUTOIoO 10 HUTOIo 10




Koa-Bo Ounenounoe Hndopmanuonnoe
-2 2 4acoB MeponpusTue obecneyenue
E Jlata E g E Ayn. | Cam. Koa-80
= | Havana = 3= YuebHas JeATeILHOCTD P Yueonasn 7 r— Bupaeo-
T |wemen | 3 5 5 auTepary p pecype
~gE pa -pecypcent "
1 2 3 4 6 7 9 10 11
1 Jlextmst 1. Teopuu pacmeopos 2.1ekmpoaumos. II OCH4 | OP 1-6
DnekmponpoeooHocme. JOIT 1,
4,5
on JlaboparopHas pabota 1. Drnexmponpogoorocms 2 TK1 3 OCH3| DP1
PII3 [pacmeopos snexmponumos. Onpedeneniie KOHCMAHMbL
PIl4 ouccoyuayuu cabo2o NeKMpOIUMa U NPoOU3Ee0eHUsl
ACTNBOPUMOCHIU MATIOPACMEBOPUMO20 COCOUHEHUSL.
BBINOTHEHHEe MEPONPHATHIL B paMKaX CaMOCTOSTEIBHOM
paboThI CTy/ICHTA:
IToaroroBka Kk 1a00paTopHO pabote 3 OCH3| 9P1
2 Jlexmms 2. Dnexmponus. 3axonvt @apades. Dnekmpoouwiii | 2 II 1 OCH4 | OP 1-6
NOMEHYUAT U MUNBL JTIEKMPOOO8. JOIT 1,
4,5
Pl IIpakrudeckoe 3austue 1. Pacuem anekmponpogoonocmu | 2 OCH 2
P2 aACBOPOB NIeKMPOTUMO8.
BbIMoMHEHHEe MEPONPHATHIL B paMKaX CaMOCTOSTEIBLHOMN
paboThI CTY/IEHTA:
Brmmoneenne qomarmnux 3aganni (M/13). 2 TK2 1 OCH2 |OP 1
JOIT3
3 Jlexuust 3. Dnexmpoxumuueckue yenu. 2 I 1 OCH4 | OP 1-6
JIOIT 1,
4,5
Eﬁ; JlaGopatopHnas padota 2. Onpedenenue uucen nepeHoca 2 TK1 3 OCH 3
PJi4 Memodom 0sudicyuelics 2panuybl.
BeinonHeHne MepONpHUATHIA B pPaMKax CaMOCTOSITEIILHON
paboTHI CTYICHTA:
IToaroroBka K Ja00opaTopHOi pabote 3 OCH3 | 9P1
4 Jlexuust 4. Memoo B/]C. Dnexmpoxumuieckas Koppo3usi. 2 I 1 OCH4 | OP 1-6
JOIT 5
Pl [Ipaktryeckoe 3austue 2. Pacuemot no sakonam Papades.| 2 TKS 1 OCH?2
P2 BeinonHeHne MEpONpHATHIA B pPaMKax CaMOCTOSITEIILHON
paboTHI CTYICHTA:
Beinonuenne gomaniaux 3aganuia (M13). 2 TK2 1 OCH2 | D5P1
JOIT3
5 Jlexuwms 5. Ocroghble NOHAMUSA XUMUYECKOU KUHEMUKU. 2 IT 1 OCH4 | OP 1-6
Dopmanvhas KuHemuka. JOIT 5
on JlaboparopHast pabora 3. Komnoksuym Nel. 2 TK4 4 OCH 4
BrlinonHeHre MEPONpPUATHI B paMKaX CaMOCTOSATEIbHON
paboThI CTY/ICHTA:
IToaroroBka K KOMIoKBUymMy Nel 5 OCH 4
TectupoBanue B 21eKTpOHHOM Kypce. Tect Nel. 1 OP1 1 OP 1
6 Jlexuust 6. Memoowi onpedenenus NOpsoKa XuMU4ecKux 2 I 1 OCH4 | OP 1-6
eaxyull. JIOIT 5
[Ipaxtudeckoe 3ausitue 3. Pacuem 31ekmpooHbIx 2 TKS 1 OCH?2
PI1 |nomenyuanos u 3/C canveanuyeckux anemenmos
P/12 |BeinonneHre MEpONPUSITHIA B pAMKaX CaMOCTOSITEIbHOM
paboThI CTYICHTA:
Beinonuenne gomaniaux 3aganuia (M13). 3 TK2 3 OCH2 | B5P1
JOIT3
7 Jlextmst 7. Kunemuxa ClodicHbIX XUMU4ecKux peaxyuil. 2 I1 1 OCH4 | OP 1-6
JOIT 5
PJI1 |/TaboparopHas padora 4. Onpedenenue pH pacmseopos 2 TK1 3 OCH 3
PA3 |memodom 3/IC.
P14 |BrimonHeHre MEpONPUSITHIA B pAMKaX CaMOCTOSITEIbHOM
paboThI CTy/IEHTA:
IoaroroBka K J1abopaTopHoii pabore 3 OCH3| DP1
8 Jlexuus 8. Teopuu xumuueckou kunemuxu. Kunemuxa 2 IT 1 OCH4 | OP 1-6
YenHviX peakyuil HOIT 5
PI1 |IIpaktudeckoe 3anstue 4. Pacuem mepmoounamuyeckux 2 TKS 1 OCH 2
P2 |napamempos memooom IJ/IC.
Brinonnenne MeponpusTUil B paMKax caMOCTOSATEIbHON
paboTHI CTY/ICHTA:
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Brmonrenne nomamnux 3aganui (U/13). 6 TK2 4 OCH2| OP1
JOIT3
9 Kondepenu-nenens 1
Jlokia ipI-ipe3eHTaIK Ha KOH(EPEHIIHH. 2 TK3 3 OCH1| 9P1
Bcero no KOHTpoJILHOM ToUKe (aTTecTanmm) 1 32 | 30 37
10 Jexmms 9. Kamanuz. Knaccugpuxayus peaxyuii 2 II 1 OCH4 | OP 1-6
2omozenno2o kamanuza. Kuciomno-ocHosHot kamanus. JIOIT 5
JlaboparopHast pabota 5. Onpedenerue npouzsedeHuis 2 TK1 3 OCH 3
acmsopumocmu memodom IJ]C.
PI1 |[Ipaktudeckoe 3ansTue 5. Onpedenerue nopsoka 2 TKS 1 OCH 1
P12 |xumuueckux peaxyuu u pacuem KOHCMAKMbl CKOPOCMU
PI3 |npocmeix peakyuu.
P/14 |BrimonaeHre MeponpusITHIA B paMKax caMOCTOSITEIEHOH
paboTHI CTYIEHTA:
IToaroroBka k J1a00paTopHOi padore. 3 OCH3 | 9P1
Brmonaenne nomamaux 3agannit (M/13). 3 TK2 2 OCH1| 2P1
JOIT2
11 JlabopartopHast pabota 6. Konnoxsuym No2. 2 TK4 4 OCH 4
BBIMOMTHEHHEe MEPONPHATHIL B pAMKaX CaMOCTOSTEIBLHOM
PII1 |paGoTsl cTyneHTa:
[TonroroBka K KOJUIOKBUYMY Ne2. 5 OCH 4
TectupoBanue B eKTpoHHOM Kypce. Tect No2. 1 OP1 1 OP 1
12 Jlexuus 10. @epmenmamugnolii Kamanus. 2 11 1 OCH4 | OP 1-6
JOIT 5
JlaGopatopHas pabota 7. H3yuenue Kunemuxu omblieHus 2 TK1 3 OCH 3
PI1 |ykcychosmunosozo aghupa wenouvio.
P2 |IIpakTuueckoe 3anstue 6. Pacuem 3agucumocmu 2 OCH 1
PI3 |xoncmanmol ckopocmu om memnepamypbi.
P14 |BrimonneHre MEpONPUSTHIA B pAMKaX CaMOCTOSITEIEHOM
paboTHI CTYCHTA:
IToaroroBka k JabopaTopHOi padore. 3 OCH3| 5P1
Beinonnenne gomaniaux 3aganuid (M13). 3 TK2 2 OCH1| B9P1
13 JlaGopatopnas pabota 8. Hzyuenue kunemuxu 2 TK1 3 OCH 3
A3N102ICEHUSL MOYCBUHDL.
P/I3 |BrimonHeHre MEpONPUSTHIA B pAMKaX CaMOCTOSITEIEHOM
PJ14 |paGoTsl cTyneHTa:
IToaroroBka K Ja00paTopHOi padore. 3 OCH3 | B9P1
TectupoBaHue B 2IeKTPOHHOM Kypce. Tect Ne3. 1 OP1 1 OP 1
14 Jlexuus 11. Mexanusm cemepozennozo kamaausa. 2 IT 1 OCH4 | OP 1-6
JOIT 5
o JlaboparopHast pabota 9. Komnoksuym No3. 2 TK4 4 OCH 4
P2 HpaKTI/I:{eCKOG 3ansTHe 7. Pacuem xunemuKu CiodcHbix 2 TKS 1 OCH 1
PI3 eakyuil.
P4 BrlinonHeHre MEPONPUATHI B paMKaX CaMOCTOSATEIbHON
paboThI CTYICHTA:
ITonroroBka K KOJUIOKBHYMY Ne3. 5 OCH 4
Beinonuenne gomaniaux 3aganuid (M13). 3 TK2 2 OCH1| B5P1
15 Jlabopatopuas padora 10. Hzyuenue ckopocmu 2 TK1 3 OCH 3
KAMAIUMu4ecko20 pasionceHusi Nepokcuoa 6000pood.
P/I3 |BbimonHeHne MeponpuATHil B paMKax CaMOCTOSTENBHON
P/14 |paGotsl cryneHTa:
IoaroroBka K 1abopaTOpHO# padore. 3 OCH3| DP1
TectupoBanue B 31eKTpoHHOM Kypce. Tect Ned. 1 OP1 1 OP 1
16 Jlexuust 12. Kunemuxa cemepozennoeo kamanusa, meopuu.| 2 I1 1 OCH4 | OP 1-6
JOIT 5
Jlabopatopnas pabota 11. Hzyuenue kunemuxu euoporuza | 2 TK1 3 OCH 3
PJI1 |croxcnuix 2ghupos.
P12 |lIpakTuueckoe 3ansATue 8. Bbi600 Kunemuyeckux 2 OCH 1
PI3 |ypasrenuil 8 CLOMHCHBIX XUMUYECKUX NPOYECCaX.
PJ14 |BrimonHeHre MEpONPUSITHIA B pAMKaX CaMOCTOSITEIbHOM
paboThI CTY/ICHTA:
IoproroBka k labopaTopHO# padore. 8 OCH3 | 9P1
Brmonsenne qomarmnux 3aganui (M/13). 4 TK2 1 OCH1| 9P1
17 PJI1 |JIabopatopuas pabotra 12. Konnokeuym No4. 2 TK4 4 OCH 4
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BeINOTHEHHE MEPONIPHATHIL B paMKaX CaMOCTOSTEIIBHOM
paboTHI CTYIEHTA:
[NoxroroBka kK KOIIOKBHYMY Ned. 5 OCH 4
18 Kondepenu-uenens 2
Sammra /3 2 TK2 OCH 1,
2
3amuTa 0TYETOB 0 Ja00PaTOPHEIM paboTam 2 TK1 OCH 3
KonTponsHas (3aueTHas pabora) 2 TK6 20 | OCH 4
JOIT 5
Bcero nmo KOHTPOJILHOW TOYKeE (ATTECTANNHN) 2 32 63
O0umii 00beM padoThI O JUCIHUIIJIMHE 64 | 80 100
HNndopmanuonHoe obecneyeHue:
Ne OcHoBHas y4yeOHasi suteparypa (OCH) Ne Hazpanne Anpec pecypca
(xom) (xom) | 3J1eKTPOHHOrO pecypca
P
OCH |Kyapsios . B. CO60pHHK PUMEPOB | 33134 110 3P 1 | CereBoii anexrpounsiii | http://stud.Ims.tpu.ru/course/view.php?id=868
1 (u3MYEeCKOi XUMUH : yaeOHOe ITocodue IS BY30B y4eOHO-METOMIECKHI
/ Y. B. Kynpsmmos, I'. C. KapeTrHukos. — 7-¢ u31,, KOMILIEKC IO
crep. — Mocksa : AnbsHc, 2008. — 527 c. — Teker : JUCLUIIIMHE
HETIOCPEICTBEHHBIN «YryOneHHbIH Kypc
(bH3HYECKOI XUMUI
OCH | C60pHHK 3a/1a4 110 3IEKTPOXUMHUH : yueOHOEe 3P 2 | HayuHO-3J1€KTpOHHAS https://elibrary.ru/defaultx.asp
2 nocobue / H. A. Konmakosa, JI. C. Aaucumosa, H. oubIMoTeEKa
I1. Muxyna [u ap.]; nox pea. H. A. Konmakopoit. — eLIBRARY.RU.
2-e u3[1., nepepal. u fomn. —Mocksa : AJIbsIHC,
2016. — 130 c. — TekcT : HEMOCPEACTBEHHBII
OCH | Cwmeranuna E. 1. JlaGopaTopHbIi MPaKTHKYM I10 3P 3 | DieKTpOHHO- http://www.studentlibrary.ru/.
3 ¢usmyeckoit xumun : yueobHoe nocodue / E. . O6ubnHMoTeuHas cucremMa
Cwmeranuna, B. A. Konmakos ; HaronaasHbI# «KoHcynpTant
Hccae0BaTenbeKuil TOMCKUI OMUTEXHUYECKUI CTYZEHTa»
YHHUBEpCUTET. — 4-¢ u3lL., crep. — Tomck : U3n-Bo
TIIY, 2017. — URL:
http:/imww. lib.tpu.ru/fulltext2/m/2017/m067.pdf
(mata obpamenus: 12.03.2018). — Pexxum
nocryna: u3 kopnoparusHoit cetu TITY. — Teker :
JJICKTPOHHBIN
OCH | Crpombepr A. T'. ®usndeckast XUMUsI : yUeOHUK 3P 4 | DieKTpOHHO- https://e.lanbook.com/.
4 qutst By3oB / A. T'. Crpombepr, . IT. Cemuenko. — O6ubnaMoTeuHas cucrema
7-e u3n., crep. — Mocksa : Beiciast mikoma, 2009. «JIaHpy
— 527 c. — TekcT : HenocpeACTBEHHBIN.
Op 5 | DIeKTPOHHO- https://urait.ru/.
O6ubnroTeuHas cucrema
«OpaiT»
3p 6 | DiIeKTPOHHO- https://new.znanium.com/.
O6ubimoTeyHas cucrema
«NANIUM.COM»
Ne JononnurensHas yueoHas aureparypa (JOII) | | Ne Bupeopecypcesnl (BP) Anpec pecypca
(xom) (xom)
JOIT | Epemun B. B. OcHoBbI 00111e# U (pr3H4ecKoii BP1
1 xuMuH : yaebHoe nmocodue / B. B. Epe-mun, A. 5.
BopeBckuii. — 2-e u3 . ucnp. — JloaronpymHslif :
Hurennext, 2018. — 848 ¢. — Tekcr :
ANIEKTPOHHBIN // Znanium.com : 3IeKTPOHHO-
oubnuoreunas cucrema. — URL:
https://new.znanium.com/catalog/product/1022497
(mata obparenust: 12.02.2018). — Pesxxum
JocTymna: u3 koprnopatuBHou cetu TITY, nns
ABTOPHM30BAHHBIX MOJIb30BATEIICH.
JOIT | Konmakosa H. A. C6opHuk 3ama4 mo xumudeckoir | | BP 2
2 KuHeTHuke : yaebnoe mocobue / H. A. Konnakosa,

C. B. Pomanenko, B. A. Komnakos. — 2-¢ u3.,
crep. — Cankr-IlerepOypr: Jlans, 2016. —280 c. —
TekcT : HermocpeICTBEHHBIH.
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JOIT

Kparkuii cripaBoYHHUK (HU3UKO-XUMHIECKHX
BennuuH / on pea. A. A. Panens, A. M.
[Nonomapepoii. — 12-e m31. — Mocksa : APUC,
2010. — 239 c. — TekcT : HeHOCPEACTBEHHBIH.

JOIT

OcHoBHI pu3myeckoit xumun. B 2 4 : yaeOnuk / B.
B. Epemun, C. U. Kapros, . A. Ycnenckas [u
Ip.]. — 5-e m3n., mepepad. u jor. — Mocksa :
JlaGopatopus 3HanwmiA, 2019. — 625 ¢. — Tekcer :
JIEKTPOHHBIH // JIaHB : 371€KTpOHHO-
oubnmoreynas cucrema. - URL:
https://e.lanbook.com/book/116100 (nara
obpamenust: 12.02.2018). — Pexxum noctyna: u3
kopropatuBHoit cetu TITY, st aBTopru30BaHHBIX
10J1b30BaTEICH.

JOIT

Cwmetannna E. W. Yryonennstii kype
¢dusmyeckoit xumun : Kype nexmuii / E. 1.
CwMmeTanuHa ; HanmoHaabHBIA HCCIIEIOBATEILCKHN
ToMckMii NONUTEXHUYECKUH YHUBEPCUTET. -
Tomck : U3p-so TITY, 2013. - URL:

http:/imww. lib.tpu.ru/fulltext2/m/2014/m043.pdf
(mata obparienus: 13.03.2018). — Pexum
Jocryna: u3 kopnoparusHoi cetu TITY. — Teker :
9JIEKTPOHHBIH.
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