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1. Iesin ocBOEHUS TUCHUTLIMHBI

[lenssMu OCBOCHHSI TUCIMILIMHBI SBISIETCS (DOPMUPOBAHHE Y 00YUAIOIIUXCS OMPEICICHHOTO
OOIl (m. 6. O6meii xapaktepuctuku OOII) cocTaBa KOMIETCHIHMHA s TOATOTOBKH K
poeCCHOHAITLHON JIeATEIbHOCTH.

Kon Pesyibratel | CoOCTaBisiiolIne Pe3y IbTaTOB 0CBOEHHsI (1€CKPHIITOPBI KOMIIETEHIHIA)
KOMIIETeHI[HU HanveHoBaHHe KOMITeTeHIH OCBOEHHSI
HaunmenoBanue
oon Kon
Croco6HOCTE OPHEHTHPOBATHCS JOIIK(Y)- Brnaneer merogamu pacuera M3MEHEHUs KOHLEHTpauuil
B OCHOBHBIX METOJ[aX M CHCTEMax 1.B3 KOMIIOHEHTOB B (PU3MKO-XUMHYECKHX IIpoLieccax
obecrieueHus TEXHOC(EPHOIt YMeer mpepnonaratb TeYeHHE M IPOBOAUTH pacdeT
6e30macHOCTH, 00OCHOBAHHO JOIIK(Y)- OCHOBHBIX (HU3UKO-XUMHUIECKUX napamMeTpoB
JIOTIK(Y)-1 BbIOMpATh U3BECTHbBIE P5 1.¥3 TEXHOJIOTHYECKHX MPOLECCOB HA 0OBEKTAX JKOHOMHUKH, B
YCTPOUCTBA, CUCTEMBI M METOIbI ToM guciue npu UC
3aIIUTHI YeJI0BEKa U
o JIOIIK(Y)- 3HaeT OCHOBHBIE IIOHATHSA, 3aKOHBI W MOJEIH
OKpYKaIOILEeit CPesibl OT .
o 1.33 (u3uIecKol XUMHUU
OIIaCHOCTEH
Brageer oOmBITOM IIIAHHPOBAaHHMS ¥ IPOBEACHUS
XUMHYECKUX MCCIICOBaHUIl B 00JaCTH TEPMOAMHAMUKH
Cri0cOGHOCTb YUHTHIBAT OIIK(Y)- P ’
KUHETUKH, IEeKTPOXUMHUY, XHUMHU PACTBOPOB, aHATH3a U
COBPEMEHHBIE TCHICHIIUH 1.B40
. 0000IIEHNsT DKCIIEPHIMEHTAIBHBIX JaHHBIX, BBIABICHHS
Q3BUTHS TEXHUKH M TEXHOJIOIUi .
p 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUUYECKHX IIPOLIECCOB
B o0Onactu obecriedeHus
N YMeeT NpUMEHTh KIaCCHYECKHEe 3aKOHBI U OIpEeNsieT
TeXHOC(EepHOU 0e3011aCHOCTH, OIIK(Y)-
OIIK(Y)-1 M P5 OCHOBHbIE (bU3HKO-XUMHYECKHE XapaKTePUCTHKH
U3MEPUTENBHON 1 1.v7
. BCLICCTB
BBIYHCIIUTENIBHOMH TEXHHUKH,
o OIIK(Y)- YMeer ompeneniTh TepMOAMHAMUYECKUE IapaMeTphl U
NH(OPMAIMOHHBIX TEXHOJIOTHH B
N . 1.¥8 OIUCHIBAET KMHETHKY MPOTEKAIONIMX MIPOLIECCOB
cBoeil podeccuoHanbHON 3
HACT 3aKOHBI TEPMOJMHAMHKM ¥ 3aKOHOMEPHOCTH
JIESITEIbHOCTH OIIK(Y)- pMOL P
1310 MIPOTEKAHUS OKHUCIIUTEILHO-BOCCTAHOBUTEIILHBIX
) IIPOLIECCOB

2. Mecto qucuuminnsel (MoayJs) B ctpykrype OOIT
JlMCLUIUIMHA OTHOCUTCSI K BapUaTUBHOM YacTH MEXAUCLHUIUIMHAPHOTO MPO(ECCHOHATBHOIO
Monyiia biioka 1 yue6HOTro njaaHa o6pa3oBaTenbHON IPOrPaMMBI.

3. [lnanupyembie pe3yJabTaThl 00y4eHUS MO JUCHUILINHE
ITocne ycnentHoro 0CBO€HHsI JUCIUILIMHBI 0yayT chOpMHUPOBAHBI PE3YyIbTAThl O0yUEHUSI:

Tlnanupyemble pe3yJbTaThl 00y4eHHs 10 TUCIHILTHHE Komnerenuust
Kon HaumeHoBanue
PI1 [TpuMeHSATH 3aKOHBI M MOJeNU (PU3MKO-XMMHUYECKHX TpoleccoB, nporekaronmx B | HOIK(Y)-1,
armocdepe, ruapocdepe, aurochepe OIK(Y)-1
PJ12 [IpoBoauTh pacueThl KOHIIGHTPALMH PAcTBOPOB  pasivuHbIXx coenuHeHui, | JAINK(Y)-1,
ONpeNeNsTh TEPMOJMHAMMYECKHE XapaKTEPUCTHKH Xumuueckux peaknumii u | OIK(Y)-1
PaBHOBECHbIE KOHLICHTPALIMH BELIECTB, ONPEACIATh U3MEHEHNE KOHLEHTPAlMi pu
MPOTEKaHWU XUMHYECKHX PeaKIui
P13 [lpumensTb  3HaHWME  3aKOHOB  (Qu3myeckodi  xumuu npu  nocrpoennu | HOIK(Y)-1,
MaTeMaTHYECKHX MOJIeel OCHOBHBIX (PH3MKO-XMMUYECKHX ITPOLIECCOB OIK(Y)-1

OI_[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/’I arTecTaluu NpeACTaBJICHBI B
KaJICHIapHOM pCﬁTHHF-HHaHe JUCIMITIIMHBI.




4. CTpyKTypa M coepKaHue TUCHUILINHBI
OcHOBHBIE BH/IbI Y4€OHO 1eSITeJIbHOCTH

Pa3jenbl AMCHUNIMHBI Dopmupyemblii Bunsl yue6Hoii 1eATeIbHOCTH O0bem
pe3yabTar BpPEMeHH, 4.
00yuyeHus no
JUCHHUILIHHE

Paznea 1. PJI-1, Jlexkun 2
Xumu4eckasi TEpMOJAUHAMUKA PII-2, IIpakTuueckue 3aHATUS 2
PJI-3 JIaGopaTOpHbIE 3aHATHUS 2

CamocTodarenbHas paborta 40
Paznea 2. PJI-1, Jlexun 2
XuMHYecKoe paBHOBECHE P/1-2, [TpakTuueckue 3aHATH 2
PJI-3 JIabopaTOpHbIE 3aHATHUS 2

CamocTrosTenpHas padora 40
Pa3znea 3. PJI-1, Jlekun 4
da30BoO€ paBHOBECUE PII-2, IIpakTHueckue 3aHATHs 2
PJ1-3 JlabopaTopHbIe 3aHATHS 2

CamocTrosTenpHas padora 40
Pa3znea 4. PJI-1, Jlexun 2
TepmoauHaMuKa pacTBOPOB P/I-2, IIpakTHueckue 3aHATHs -
PJI-3 JIaGopaTOpHEIE 3aHATHUS 2

CamocTtosTenabpHas pabora 40
Paznea 5. PJI-1, Jlexmun 4
DJIEKTPOXUMHUS, KHHETHKA P/I-2, [IpakTHueckue 3aHsATUS 2
XUMHMYECKHUX PEAKLMH U P/I-3 JTaGopaTopHbIe 3aHATHS 4

KOJIJIOUHBIC CUCTEMBI CamocTtosaTtenbHas pabora 58

Coneprkanue pa3iesoB AUCITUTUTHHBI:

Paznen 1. Xumuueckas mepmoounamura

TepmonuHaMu4ecKre CHCTEMBI U TTapaMeTpbl. BHYTpEHHsIs SHEpTHs, SHTAIBINSA, TEIUIOTA U padoTa.
3akon ['ecca. CnocoObl pacuera TEMIOBBIX A(PPEKTOB XUMHUECKUX peakiuil. TernoeMKocTh
WCTHHHAS M CPEJHss, ylenbHas U MoyisipHasd. YpaBHeHue Kupxroda. Pacuer temnoBsix 3¢dexron
IIpY pa3IMYHBIX TEMIIEpATypax.

CamoIpou3BOJIbHEIE M HECAaMOIPOM3BOJBHBIE, TEPMOJMHAMUUYECKH OOpaTHMble U HeoOpaTHMBbIe
npouecchl. PaboTta u Temora obparumoro mporecca. DHTponus. Pacuer W3MeHEeHUs! SHTPONUU B
XMUMHUYECKOH peaKkIiy MpU Pa3InYHbIX TEMIIEpaTypax.

Ouneprust ['m66ca u sHeprus ['enbmronbua. M3meHeHue TepMOAMHAMHYECKUX MOTEHIUANIOB -
KPUTEPH HaNIPpaBJICHUS IPOTEKAHUS TIPOIIECCOB.

Tembl Jekumii:

— IlepBblli 3aKOH TEPMOAUHAMUKHI

— Bropoe Havano TepmoauHaMuku. HTponus. TepMoagnHAMUYECKHE TTOTEHITHATBI.
TeMbl NpakTUYECKUX 3aHATHIA:

— Pacuer TemnoBBIX S(PEKTOB XUMHUYECKUX peaKIHMii IO CTaHJAPTHBIM TEIIOTaM

oOpa3zoBanus, 1o 3akoHy Kupxroda npu 3agaHHON TemmepaType.

— Pacder sHTpONIMM B pa3IMyHbBIX MPOIIECCAX.

— Pacuer usmenenus sueprun [ m66ca B pa3IMUHBIX MPOIECCaX.
Ha3zBanus j1a6opaTopHbIX padoT:

— OmnpeneneHue TEIIOTH paCTBOPEHUS XOPOIIO PACTBOPUMOMN COJIH.

— Ormpenenenne cofepkanus KpucTauuzannoHHon Boabl B CUSO, XH,0.

— Omnpenenenue TEIIOTH PeaKIIUK HEUTPAITU3AIUH IIETOYH KUCIOTOH.

— Omnpenenenue TEIUIOTH AUCCOIUAINN CTA0BIX KUCIOT | MIET0UEeH.



Pasnea 2. Xumuueckoe pasnosecue

VYpaBHeHUsI HM30TEPMbl XMMHYECKOM peakiuu. 3aKOoH JeWcTByromMX wmacc. KoHcranTa
paBHOBecHs. XUMUYECKOe CpoacTBO. CIIOCOOBI BBIPAKEHUSI TEPMOJIMHAMUYICCKUX KOHCTAHT
JUISI TOMOT€HHBIX U T'€TEPOT€HHbIX peakUuui. PacyeT KOHCTaHThl paBHOBECHUS IO OIBITHBIM
JAHHBIM U TI0 CTaHJAPTHBIM TabnuIaM. BeIunciieHre cocTaBa paBHOBECHOM CMECH, BBIXOJa
MPOJIYKTa, CTENEHU IMPEBpAlICHUs, CTEHNEHU JUCCOUMALMU. 3aBUCHUMOCTh KOHCTAHTHI
paBHOBECHsI OT TEMIIEPATyphl. YpaBHEHHE H300apbl M HM30XOPHl XUMHUYECKOW pPEaKIIHU.
BiusiHue temneparypsl v JaBJIeHUsI HA paBHOBECHE.
Tembl JeKkumii:

— XuMUYeCcKoe paBHOBECUE
TeMbl NpaKTHYECKUX 3aHATHIA:

— Pacuer koHCTaHT paBHOBeECHS.

— VYpaBHeHHe U300apbl U U30XOPbl XUMHUUECKUX PEaKIIUM.
Ha3Banus j1adbopaTopHbIX padoT:

— OmnpeneneHue KOHCTAHThI PABHOBECHUSI B PEAKIUSAX PA3JIOKEHUS TBEPAOro BEIIECTBA C

oOpa3oBaHHEM rasa.

Pasznen 3. @azosoe pasrosecue

VYcnoBus TEpMOJMHAMUYECKOTO DPABHOBECHUS B MHOIO()a3HBIX MHOTOKOMIIOHEHTHBIX CHCTEMax.
[TpaBumo ¢a3 ['md6ca.
da30Bble paBHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMaxX. 3aBHCHUMOCTb JIaBJICHUS HACBIIIEHHOTO
napa or TemmepaTrypsl. YpaBHeHue Kiamelipona — Kilaysmyca M €ro HCHosib30BaHUE IUIs
OTIpeNIeNIeHUs] TEIUIOBBIX J(PQeKTOB mporeccoB (a3oBbIX mepexonoB. Jluarpammsl (a3oBbIX
paBHOBECHI B OJHOKOMIIOHEHTHBIX CUCTEMax. TpoiiHas TouKa.
@da30Bble  paBHOBECUS B  JIBYXKOMIIOHEHTHbIX cucTemax. Da3oBble  JuarpaMmbl B
KOH/ICHCUPOBAHHBIX CHUCTeMax. TBepble pacTBOPbl U MX 0COOEHHOCTH. JlnarpaMMsel MjIaBKOCTH
JBYXKOMIIOHEHTHBIX CUCTEM. THIIBl JuarpaMM B 3aBHUCHUMOCTH OT XapakTepa B3auMOJICHCTBUS B
TBEPAOM U JKUJKOM COCTOSIHUM.
Tembl JeKkumii:
— ®a30BO€ paBHOBECHE
Tembl NIpaKTHYECKUX 3aHATHI:
— Ilpumenenne ypaBHenus Knaysmyca—Knaneiipoma B mpomneccax IUIaBICHUS W
napooOpa3oBaHusl.
— @a3zoBble qUarpaMMbl JByXKOMIIOHEHTHBIX CUCTEM.
Ha3panus 1adopaTopHbIx padoT:
— OrmpeneneHue TEIIOTHl UCIIAPEHUS JIETKO KUIIAIUX BELECTB (CIUPT, BOAA).
— Tloctpoenue ¢pa3oBoii 1uarpaMMbl IByXKOMIIOHEHTHOM cUCTEMbI TU(peHUIaMUH—Ha(TaIH.

Pazaen 4. Tepmoounamura pacmeopog

OKCTEHCUBHbIE W HWHTEHCHUBHBICE CBOWCTBA pacTBOpoB. YpaBHeHue [ubbca —/lrorema.
[lapumnaneHple MOJIApDHBIE BEIMYMHBI M METOABl MX ONpeneneHus. TepMonnHaMuyeckas
KJaccupuKalus pacTBOPOB (pacTBOpPbl HJAEaJbHBIE, peallbHble, MPEAETbHO pa30aBleHHBIE,
pacTBOpPbI HEANIEKTPOIUTOB). AIUTUBHBIE (SHTAIBIMS, 00BEM, TEIJIOEMKOCTh) U HeaJAUTHBHbIC
cBoiictBa (sHeprusi ['mOGOca, SHTpomus) HIEANBHBIX PAaCTBOPOB. XHUMHUECKUH IOTEHIIMAI
KOMIIOHEHTa HEaIbHOTO M PEealbHOI0 PAacTBOpA. AKTMBHOCTh KOMIIOHEHTa PacTBOpa, (pYHKIUHU
cMmetieHus. M36prrounble pyHKINN, KOOPHUIUEHTH aKTUBHOCTH.

JaBieHne mnapa HaJX HIeIbHBIM pacTBOpoM. Mcrmosb3oBanue 3akoHoB Paynst um I'eHpu ans
TEPMOJUHAMHYECKOIO ONMKUCAaHUS CBOICTB pa30aBIeHHBIX PACTBOPOB.

Tembl JIeKuMi:
— TepmoanHnamuka pacTBOpOB



Tembl IpaKTHYECKUX 3AHATHI:
— DB3saumubiil mepecuer KoHUEHTpamui. YpaBHeHue Payns. OnpeneneHue TeMIepaTrypbl
KHUIIEHUS U 3aMEp3aHusl PaCTBOPOB.
Ha3zBanus j1adbopaTopHbIX padoT:
— Ornpenenenue napiyajbHON MOJSIPHOM TEIJIOTHI pACTBOPEHMSI COJIH.

Pa3z[e.]1 5. aﬂeKWIPOXMMuﬂ, KUHemuKa xumu4deckux peakuuz} U KOJUIOUOHbIE CUCTEeMbl

OJIEKTPOXUMUSL: NEeKTpoiauThl. KoHCTaHTa W CTeneHb Jaucconuanuy (accolualuu)
3JEKTPOJIUTOB, 3aBUCUMOCTh OT KOHUEHTpauuu. HMoHHas cuna pactBopa. OJEKTPOJIHBIE
noteHuuanbl. ['anbBaHudeckue snemMeHThl. 3aBucuMocTh DJIC rajabBaHUYECKOTO 3JEMEHTa OT
AKTUBHOCTH MOTEHUHUAI-ONPECISIONNX HOHOB W TemmepaTypbl. Kiaccudukamus s3meKTpoaos.
lNanbBanmyeckue uenu. [lorennumomerpus. DiekTpuyeckas MpOBOAUMOCTb PACTBOPOB (yaenbHas,
MOJIIpHasi). Konaykromerpust. [Ipumenenue KOHJTYKTOMETPHUHU JUISL onpeeneHus
(PU3UKOXUMUYECKIX KOHCTAHT. DIEKTPOIIH3, 3aKoHbI Dapases.

Kunernka xumudeckux peakuuid: CKOpOCTh XMMHUYECKOW peakuuu. OCHOBHOM MOCTyJaT
XUMHYECKOM  KuHeTuku. KoHcranta ckopoctu. IIopsSaok, MOJIEKYJSAPHOCTh  PEAKLIHH.
Juddepenunanbible ypaBHEHUS KUHETUKH peakUUid. DKCIepUMEHTAIbHBIE METO/bI ONpeaeTIeCHUs
MOpPsIIKA PEAKIMU M KOHCTAHTBI CKOPOCTH. 3aBUCHUMOCTb CKOPOCTH W KOHCTAaHTBI CKOPOCTH
XUMHUYECKOM peaklMH OT TeMIeparypbl. YpaBHeHHE AppeHuyca. DHEprusi akTUBaluu. MeTonbl
pacyeTa SHEprUU aKTUBAIIUH.

Konnmounnas Xumus: KOJJIOWJIHBIE CHUCTeMbl, kiaccupukamms. Koresus, aaresus,
CMayMBaHME, pacTeKaHue. AJCOpOLMs Ha TpaHUIE TBEPIOE TEIO — ra3. YpaBHEHHE HU30TEPMBI
aacopOuuu JIsurmropa. Ctpoenue KosuouHbIx Muteni. Koarymsius.

Tembl JeKkumii:

DNEKTPOXUMHUS: OCHOBHBIE ITOHATHUA.

[Torenmomerpus.

Konnykromerpus.

KuHernka XuMHUECKHX pEaKIUi.

@opManbHO IPOCTHIE PEAKIUU.

KuHnernka cnoXHbBIX peakuui.

XUMHS TOBEPXHOCTHBIX sIBIEHUM. [I0HSATHE O KOJJIOMIHBIX CHCTEMaX.

Koarymsiiust  nmuogoOHBIX 30mel  anekTposnutaMu. ONTHYECKHE W MOJEKYJSIpPHO-

KMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM.

TeMbl NpakTUYECKUX 3aHATHIA:

1. Dnektpuyeckas MPOBOJUMOCTH PACTBOPOB  DIIEKTPOIUTOB. Pacyer  KOHCTaHTHI

JUCCOLUAIUH 3JIEKTPOIUTOB.

OneKTpoan3

OnexTpoaHsie noteHuuansl, IJ(C 31eKTpOXUMHUYECKHUX JIEMEHTOB.

4. OJIHOCTOpPOHHHE pEaKIMH TEePBOTO TMOPSAKA. 3aBUCUMOCTh CKOPOCTH pEaKIUu OT
TeMIeparypbl. BerurciieHre SHepruy akTUBALIMM XUMUYECKOW PEaKIIUH.

5. JucnepcHocTb. MexxMoneKkysipHble B3aumoaencTBus. Koresusi, aaresusi, cMaunBaHUe,
pacTekaHue.

6. AncopOrus. YpaBHeHHE H30TePMBI aacopommu JIsHTMIopa.

7. CTpoeHue KOJIJIOUTHBIX MHUIIEIIT.

8. Pacder moporoB koaryssiumg.

Ha3panus 1adbopaTtopHbIX padoT:

ONoGaR~wWNE

wmn

OmnpeneneHue MPOU3BEICHUS pPacTBOPUMOCTH Maso pacTBOPUMOiA conu
MOTEHI[HOMETPUIECCKAM METOJIOM.
OmnpeneneHue MPOU3BEICHUS pPacTBOPUMOCTH Maso pacTBOPUMOiA conu

MOTEHIIMOMETPUUECKUM METOJIOM C YUYE€TOM aKTUBHOCTEW MOHOB B PaCTBOPE.
Ornpeenenne 3HAYCHUI BOIOPOIHOTO TToKaszaTess (PH) BOIHBIX pacTBOPOB.
Onpenenenne  cpegHero  KodpQUIMEHTa  aKTUBHOCTH  JJIGKTPOJIUTA  METOAOM
MMOTCHIUUOMETPHUH.



OnpezneneHyre KOHCTAHTHI M CTETIEHU AUCCOLMAIMU CI1a00Tr0 AJIEKTPOJIUTA.

Omnpenenenue MIPOU3BEICHUS PacTBOPUMOCTHU Majo pacTBOpUMOIA coJu
KOHJYKTOMETPUYECKUM METO/IOM.

Omnpenenenue CTENEHH 3arpsi3HEHHOCTH 00pa3LoB BOIbI KOHIYKTOMETPUUECKUM METOJIOM.

W3yueHne KMHETUKU PEAKIMU OMBUICHHUS 3(Hpa IIEIOYbI0 M OIpeaesieHue KOHCTaHTHI
CKOPOCTH U SHEPTUH aKTHUBAIMH PEaKLUU.

N3yueHre KHHETUKHU PeaKIuy pa3ioKeHUs MOYCBHHBI U OTIPE/ICTICHNE KOHCTAHTBI CKOPOCTH
Y DHEPIUH aKTUBAIIUH PEAKIUH.

N3yueHne peakiuy KaTaTUTHUYECKOTO Pa3jOkKEeHUs CIOXKHBIX 3(upoB. M3ydenue copOuuu
YKCYCHOM KHCJIOThI Ha aKTUBUPOBAaHHOM YTJIE.

5. Opranusanus caMmoCTOSITeJIbHON PadoThI CTY1eHTOB
CamocTosiTenbHas paboTa CTyIEHTOB MPU U3YYSHHUH JUCIHUILTUHBI (MOIYJIsl) MIPeayCcMOTpeHa

B CJICIYIOIINX BUJaX U opMax:

PabGora ¢ neKIMOHHBIM MaTepHalioM, MOUCK M 0030p JHUTEpaTypbl U 3JIEKTPOHHBIX
HMCTOYHUKOB MH(GOPMAIIUU 110 HHAUBUAYAILHO 33JaHHON mpobiemMe Kypca;

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

[ToaroroBka k 1a60PAaTOPHBIM padOTaM U MPAKTUYECKUM 3aHSATHUSM;

[ToaroToBka K OLIEHUBAIOIIUM MEPOIPUSITHUSIM.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneuyeHue TN CUMILTUHBI

6.1. YueOHO-MeTOAMUYECKOE 00ecTIeueHHe

OcHoBHas1 JIMTepaTypa
AptemoB, A. B. ®usnueckas xumus: yueOnuk / A. B. ApremoB. — Mocksa: Akanemus,
2013. — URL: http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-116.pdf. — Pexxum moctyma: u3
kopniopatuBHoit cetu TIIY. - TekcT: 351eKTpOHHBII.
['pezynoB, B.1. ®usnueckas xumus: Yuedbnoe nocodue / B.U. I'peizynos. — CI16.: 2014.
— 251 ¢. — Joctyn TOJBKO C aBTOPU30BaHHBIX KommbioTepoB. — ISBN 978-5-9765-1963-
3. Cxema pocryma: http://ibooks.ru/reading.php?short=1&isbn=978-5-9765-1963-3
Hurmarymnun, H. I'. [Ipaktikym no ¢pu3ndeckoi U KOIOMAHON XUMHUH : yueOHOe mocolue
/ H. T'. Hurmarymnus, E. C. 'anneBa. — Cankr-IlerepOypr: Jlans, 2018. — 116 c. — ISBN
978-5-8114-2885-4. — Tekcr : anekTpoHHbIH // JIaHb: 271€KTPOHHO-0MOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/104853 (mata obOpamenus: 09.04.2018). — Pexum
JOCTYMa: JUIsl aBTOPHU3. OJIb30BaTeNeH.
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AdanaceeB, b. H. ®usnueckas xumus: ydebnoe nocodbue / b. H. Adanacwes, 0. II.
AxynoBa. — Cankr-IlerepOypr: Jlanp, 2012. — 416 c. — Tekcr: 3nekTpoHHBIH // JlaHb:
aNeKTpoHHO-OnbIMoTeynas cucrema. — URL: https://e.lanbook.com/book/4312. — Pexum
J0cTyma: u3 koprnopatusHon cetu TIIY.
Karupos, A. I'. ®usnueckast XuMusi TeXHOCEPHI 2: BUPTYyaIbHbINA J1a00paTOPHBII KOMILIEKC
/A. T. KarupoB; HamumoHanpHbIH uccrenoBaTedbCKUid TOMCKHIA MONUTEXHUYECKUN
yauBepcutet (TI1Y), Uactutyt Hepaspymatomero koutpois (MHK), Kadbenpa sxonoruu u
6esomacHoctu km3HeaearenbHocTH (DbX). — Tomck: TPU Moodle, 2015. —URL:
http://Ims.tpu.ru/course/view.php?id=10761. — Pexxum noctyma: W3 KOPHOPATHBHOW CETH
TITY. — TeKcT: 3JIEKTPOHHBIM.
KonmmakoBa H.A., Pomanenko C.B., Kommako B.A. COopHUK 3agad MO XUMHUYECKOH
KHHETHKe: yaeOHoe mocodue — 2-e u3a. — Tomck: M3a-so TITV, 2013 — 246 c.
[ToroBa, A. A. ®@usnueckas xumus : yue6Hoe mocobue / A. A. Ilonosa, T. b. [lonosa. —
Cankr-IlerepOypr: Jlanb, 2015. — 496 c. — Texkcr: 3nexkTpoHHsbIi // JlaHb: 3MEKTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/63591. — Pexxum nocryma:
u3 kopriopatuBHoil cetu TITY.



http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-116.pdf
http://ibooks.ru/reading.php?short=1&isbn=978-5-9765-1963-3
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/29222
http://lms.tpu.ru/course/view.php?id=10761

5. Tlpaktukym no ¢usnueckoir xumuu. Pu3ndeckre METOAbI HCCIeI0OBaHUsA: yueOHOe mocodue
/ E. I1. Arees, M. fl. MenbaukoB, A. A. 'unmuyc [u ap.]; nox pea. M. 5. Menpaukos; E. I1.
Arees; B. B. Jlynun - Mockaa: Axkanemusi, 2014. —URL:
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-08.pdf. — Pexum JOCTYTIA: u3
kopriopatuBHO# cetu TIIY. — TeKCT: AIeKTPOHHBIN.

6.2. UndgopmanuoHHOEe U NPOrpaMMHoOe o0ecriedeHue
Internet-pecypcer (B T.4. B cpene LMS MOODLE u ap. o6pa3zoBarenbHbie 1 OMOIHOTEUHBIE

pecypcehl):
[Ipodeccuonanpupie 0a3bl AaHHBIX W WH(OPMAIMOHHO-CIIPABOYHBIE CHUCTEMbl JOCTYIHBI IIO
cepuike: https://www.lib.tpu.ru/html/irs-and-pdb

1. DnexTpoHHBII Kype 1o auctuuinae Gusnyeckas xumus texnocdepsl. Yacts 1/ 10 2017 -

https://eor.Ims.tpu.ru/course/view.php?id=864

2. DIJEeKTpOHHBIN Kypc 1o auciuiuinHe Ousnueckas xumus Texnochepsl. Yacts 2 / 10 2017 -
https://eor.Ims.tpu.ru/course/view.php?id=1184
Hayuno-snektponnas 6ubnmoreka eELIBRARY.RU - https://elibrary.ru/defaultx.asp
NudopmannonHo-cripaBouHbix cucrema «Komeke» - http://kodeks.lib.tpu.ru/
DneKTpOHHO-0MOIMoTeuHas cucreMa «KOHCYIbTaHT CTyIeHTa»
http://www.studentlibrary.ru/
6. DnekTpoHHO-OMOIMOTEYHAs cucTeMa «Jlanby - https://e.lanbook.com/

ok w

JluuensnonHoe mporpammHoe obecniedeHue (B coorBercTBuu ¢ IlepeuHeM JHIEH3MOHHOTO
nporpammuoro odecneuenuss TITY): WinDjView; 7-Zip; Adobe Acrobat Reader DC; Adobe
Flash Player; AkelPad; Document Foundation LibreOffice; Far Manager; Google Chrome; Mozilla
Firefox ESR; PTC Mathcad 15 Academic Floating; Tracker Software PDF-XChange Viewer

7. Oco0ble TpeOOBaHUS K MATEPUAIBHO-TEXHHYECKOMY 00ecne4eHHI0 JUCHUIIIMHBI
B ydeOHOM mporiecce HCMONB3YeTCsl CleAyomee JadopaTtopHoe OO0OpyaOBaHUE IS
MPAKTHYECKUX U Ja0OPATOPHBIX 3aHATHIA:

Ne HaumeHoBaHue crielHaJbHBIX MOMeIIeHH i HaumeHoBaHue 000py10BaHUs

1. Aynuropus Ui IpoBeaeHUs y4eOHbIX 3aHsiThii | MoHoOsok Lenovo S50 - 1 mt.;

BCEX THIIOB, KypcoBoro mpoektuposanus, | Tenesuzop LG 60LX341C - 1 mT.;

KOHCYJbTallMii,  Tekymero  KoHTposs  u | Kommiekt yueOHOI Mebenu Ha 30 mocaouHbIX MECT.
IIPOMEXKYTOUHOMI aTTeCTalluU (yueOHas
nabopaTopus)

634028, Tomckas ob0aacte, r. ToMmck, CaBUHBIX
ynuua, a. 7, 608

2. AynuTopus s IpoBeneHus yaeOHbIX 3aHstuil | Kommbtorep - 1 mT.; [IpoekTop - 1 mT.;

BCEX THIIOB, KypcoBoro mpoektupoBanus, | [Ipoekrop LG RD-JT91 - 1 mt.;

KOHCYJbTallMil,  Tekyumiero  KoHTposis U | Jlocka marHutHO-MapkepHas 120x200 cM - 2 mwirt.;
MIPOMEXYTOUHOH aTTecTaluu Kommekt yueOHO#H MeOenu Ha 24 Tocao9HbIX MECT

634028, Tomckas obnacth, r. Tomck, CaBUHBIX
ynuua, a. 7, 606

3. Aynuropus aist npoBeleHus yueOHbIX 3aHaTuil | Becol ananmntuyeckue AJIB-200 - 1 w.; Komnsrotep - 1
BCEX THIIOB, KypCOBOI'O IPOEKTUPOBaHMs, | IT.; KoMMyHUKauumoHHbIH Momyns RS-232 - 1 mr,;
KOHCYNbTalMi,  Tekymero  koHTposss  u | llIkad BeTsKHON ¢ TymOoit - 1 1mT.; Moxayms
IIPOMEXKYTOUHOMN aTTeCTallUU (yueOnast | "Dnexrpoxumus” - 3 mr.; Moayap "OO6mas xumus" - 3
nabopaTopus) mrt.; Monyns "YHuBepcanbHBINH KoHTpouiep" - 11 mrT.;

Monyns  "Tepmuueckuiét  aHamu3" - 2 T,

634028, Tomckas obsacth, r. ToMck, CaBHHBIX

g, 1. 7, 403 Ananutnueckue Bechl Ohaus PA-214 - 1 wr.; [IpoexTop

- 1 wt.; Mogyns "TepmocTtar" - 4 .
Kommnsrotep - 2 mit.; IIpoekrop - 1 mrt.
Kommiekt yueOHO#H Mebenu Ha 12 mocaqoYHbIX MECT.



http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-08.pdf
https://www.lib.tpu.ru/html/irs-and-pdb
https://eor.lms.tpu.ru/course/view.php?id=864
https://eor.lms.tpu.ru/course/view.php?id=1184
https://elibrary.ru/defaultx.asp
http://kodeks.lib.tpu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/

Pabouas mporpamMma coctaBieHa Ha ocHOBe OOImiel XapaKTepUCTHUKH 00pa3oBaTeNbHOMN
nporpammel o HarpasieHuto 20.03.01 Texnochepnas 6e30macHOCTh, crieruaIn3amus «3aluTa B
Ype3BbIUAiHBIX cuTyarusix» (mpuem 2017 1., 3aouHast popma oOydeHus).

Pa3paborunk(un):
JlomKHOCTD YdeHas CTerneHb 0)4(0)
Honent OK/] K.X.H. A.H. Bropymmuna

[Iporpamma ono6pena Ha 3acenanuu kadeapsl 6K MHK (mpotokon Ne 11 ot 15.05.2017t.).

3aB. kadenpoit — pyKOBOJAHUTENb OTACICHUS

Ha TpaBax Kadeapbl OTIACICHUS KOHTPOJIS ‘ ’ ¥ i
W TUArHOCTHUKH, 1.(-M.H, ipodeccop ; re / A.I1. Cypsxukos /
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