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1. Ienu u 32244 OCBOCHHMS AUCLUIIIUHbI

IMeny pucUMNIMHBI NOJTyYEHHE CTYIGHTAMU 3HAHUI, YMEHHI 1 HABBIKOB 110 OCHOBHbBIM BOMPOCAM
bu3HUECcKO XUMUH.

3apaym QUCHMNIMHBI

1. 3HaTb OCHOBHBIE 3aKOHBI M COOTHOLICHHS 10 TEOPUH W MPAKTHKE PUIMUYECKOH XUMHH.

2. YMeTb NPUMEHATh OCHOBHBIE COOTHOLUCHHS (PU3MUECKON XMMHUHU K PELLEHMIO TTPUKIaAHbIX 3a1a4,
a TaKkXkKe OCBOUTb ONpENEEHHBbIH KOMMIEKC 3HAHWH, HEOOXOAMMbIH A YCNEWHOro W3yueHus
NOCIeLYOUHX JTUCLUIUIMH.

3. Mmets mpencTapienue o MpoBeaeHHH GU3NKO-XMMHUYECKHUX OKCTIEPUMEHTOB U COOTBETCTBYIOLLNX
(bHU3UKO-XUMUYECKUX PacyeToB.

4. CnocobcTBOBaTh (POPMUPOBAHMUIO TIPOTPECCUBHONO MAaTEPHANUCTHYECKOTO MUPOBO33PEHHUS,
PasBUTHIO MHTEJJIEKTa, WH)KEHEPHOH 3PYAMLMM U KOMMETEHUMH, B COOTBETCTBMM C OOLIMMH LENSMH
OINOII u xBanupUKALUMOHHBEIMU XapaKTEPHCTHKAMM BBIMYCKHMKA HamnpapieHus noarotoBku 18.03.01
XUMUYECKast TEXHOIOTHS.

2. MecTto gucuuniaunbl B cTpykrype OIIOII BO

JIMCLUMIMHA OTHOCUTCS K JUCLIMIIMHAM 06513aTebHON YacTH y4eGHOro rniaHa.

Heo6xoauMbIMK yCIOBUAMM Il OCBOCHUS AMCLMIIMHbI SBJSKOTCA:

-3HaHHE OCHOB BbICLIEH MaTeMaTUKH, QU3NKH U XUMUH,

-YMEHHE UCMOIb30BATh KOMIBLIOTEPHBIE TEXHONOMMHM s peLleHUs 3a1a4 00paboTKK HHpOpMaLKMK;

-BlaJleHie  HaBbIKAMM  M3YYEHMs  TEOPETMYECKOr0  Marepuana  eCTeCTBEHHO-HAY4YHOU
HaNpaBJeHHOCTH, CMOCOOHOCTBIO OCBOMTH COBPEMEHHBIE HHCTPYMEHTalbHblE (DU3MKO-XHMHUUECKHE
METO/Ibl aHANIU3a U UCCIIEI0BAHKS MIPOLIECCOB U MaTEpUAIOB.

Conepxanue OMCLMIUIMHBL ABIISETCS JIOTMYECKAM MPOJOIDKEHMEM COAEPIKAHMA AMCLMIINH:
«®usuka», «O0mas M HeopraHudeckas XuMHsA», «OpraHuueckas XWUMHUsS» M CIYKMT OCHOBOH AJs
OCBOeHUs aMcUMIUIMH: «Marepuanosenenuey», «O6was XumMudeckas TeXHONOrusa», «OCHOBbI KaTanu3ay,
«WrxeHepHas 9KOJIOTHA», «XMMHUYECKHE PeareHThl JUIs MPOLECCOB MOArOTOBKM M NEPepaboTKH HedTHy,
«XUMHWYECKHME PeareHThl Ui MPOLECcCOB MOATOTOBKH M MepepaboTKW rasa», «TeopeTHueckue OCHOBbI
pa3pabOTKM W MeXaHuM3Ma JEHCTBMS XMMHYECKMX peareHTOB aisi HedrenepepaboTkuy, «Dusnko-
XUMHYECKHE OCHOBBI MPUMEHEHHUsS XUMHUUYECKMX PeareHToB A/ O0pbObl C OCIOKHEHHAMU B MpoLeccax
TIOATOTOBKY U NepepaboTKU HEPTHY.

3. Pe3yabTaTbl 00yueHHs N0 AUCUHILIMHE

[Ipouecc nzydeHus AUCLUNIMHBI HaMpaBieH Ha GOPMUPOBAHUE CIEAYIOLMX KOMMETEHLIMIA:

Tabauua 3.1
Kon v HaumeHoBaHue Kon u HaumeHOBaHKE MHAKHKATOPA Koa v HaumeHoBaHue pesyabrara
KOMIIETCHLIMU poctmxenus komnerenunn (MIK)' 00y4€eHHs MO AUCLUMIIHHE (MOLYIIHO)
OIIK-1CnocobeH u3yuaTh, 3Hath: 31 OCHOBHblE MOHSATHSI W 3AKOHbI
aHAJTN3UPOBATS, ¢busryeckol  XMMHM, B TOM  4HCIe,
UCTIONB30BaTh MEXAHU3MBI TEOPETUYECKWE  OCHOBbl  XMMMHYECKOM
XUMHYECKUX peaKuni, | yor g Crvsokai oGbsicHuTy UHETHKH H KaTanysa
MIPOUCXOASALIMX B N Ymetb: Y1 npUMeHsTb 3HAHMS OCHOBHbBIX
MEXAHU3MbI XUMHYECKUX PeaKLui. "
TEXHOJOTMUYECKUX 3aKOHOB M METONOB (DM3MUYECKOH XMMHU
npoueccax " [UJIS1 PELLIEHUS MPaKTUUYECKMX 3a1ay
OKpY>KaroLieM MUpE, Bnapgets: Bl  ocHOBHbiMM  MeTOmAMM
OCHOBBIBSICH Ha 3HAHMSX MHCTPYMEHTAJAbHOIO  UCCIAENOBaHMS M




O CTPOEGHUHU BEIECTBA,
pHupoae XUMHUYECKON
CBSI3U U CBOMCTBaxX
Pa3UYHBIX KJIacCOB
XUMHYECKUX DJIEMEHTOB,

COEUHEHUH, BEILIECTB WU
MarepualioB

TEOPETHUYECKOr0  pacueTra  napameTpos
peanbHbIX HU3MKO-XUMHUYECKHX CHCTEM

OIIK-1.2 AHanu3upyeT W u3y4aer
MEXaHU3Mbl XUMHYECKHX peakuuil Ha
OCHOBE 3HaHHUH O CTPOEHWHU BELIECTBA,
NpUPOAE  XUMHMYECKOM  CBS3M W
CBOMCTBaX Pa3IMYHBIX KJ1acCOoB
XUMUYECKUX 3JIEMEHTOB, COEIMHEHUH 1
MaTepHaoB.

3HaTh: 32 3KCMNEPUMEHTANIbHbIE METOMb!
(pu3nyeckol XMMuK

Ymere Y2 paGoratb ¢ npubopamu B

(U3HKO-XUMUUECKOH naboparopuu,
nojayyvarb " aHanu3MpoBaTh
IKCNEPUMEHTAIbHbIE JlaHHbIE,

MPOM3BOAUTL pacCy€Tbl C MCIOJIb3OBAHHEM

TEOPETHUECKUX  Mojaenedl  (hu3nuecKoi
XUMHUH
Bnapets B2 ocHOBamM  npakTHUecKoii

peanuszauri MNOJIYYEHHbIX 3HAHUH M KX

JaNbHEeHIero COBEPLIGHCTBOBAHUS A
peLieHus 3anad npodeccroHaibHOM
HaIpaBJIeHHOCTH.

3HaTh 33 OKCNEPUMEHTANlbHbIE METObI
M3YYEHUs KHHETHYECKHX TNapaMeTpoB W
MEXaHH3MOB XHMUUECKUX peaKLmnii

TIKC-2 CnocobeH
OCYIIECTBJSTE  KOHTPOJb
KauecTBa CBIPb,
KOMITOHEHTOB u

BBIITYCKaEMOH NMPOLyKLUH

OIIK-1.3 [TpumeHsier B | YMeTs: Y3 MPUMEHSATD METO/bI
npodecCuoHaTBHON NeSTEeNbHOCTH | (PM3UUYECKOH XWUMUW AJsl  YCTAHOBIEHHS
3HAHMA  MEXaHM3MOB  XMMHWUYECKHX | MEXaHM3MOB XMMHYECKHX peakLmii
peakuuii, MPOUCXOASLLUX B | Brnaners: B3 mMeTomamu marematuyeckoro
TEXHOJIOTHYECKUX MpoLIeccax. aHanu3a W MOAENMPOBaHUs  (PU3MKO-
XMUMHUYECKUX CUCTEM C LEeJbIO
YCT@QHOBJIEHUSI MEXaHM3MOB XHMMUUYECKHUX
peakuui
3Hatb: 34 OCHOBHbIE MOMCKOBbLIE CHUCTEMBbI
M  UCTOYHMKM YueOHOW W  Hay4Hoi
[MIKC-2.1 Hcnonb3yeT HOpMATHBHbIE | HHPOPMALMM N0 AUCLUMIINHE
JOKYMEHTBl MO KauecTBY CbIpbsl, | YMeTb: Y4 paboratb ¢ y4eGHOH H
KOMIIOHEHTOB 1 BbIITYCKAEMOMH | CIpaBOYHOM JUTEPATYPOH N0 AMCUHNINHE
IPOAYKLUH Bnaners: B4 nHaBblkamu noucka, aHanuza v

00paboTkH HEOOXOAMMBIX AaHHBIX MO
JHUTEPATYPHBIM HCTOYHHKAM

JIKC-2.2 BbINOAHAET aHaJIUTUUECKUH

KOHTPOJIb KavecTBa ChIpbS,
KOMITOHEHTOB H BbIMYCKAEMOM
NPOLYKUUH

3HaTb 35 OKCMepUMEHTalbHbIE METO/bl
M3y4eHUs (PUINKO-XMMHYECKHUX CBOMCTB
BELLIECTB

YMmetb Y5 npoBOAMTL  WU3MEpEHHsl M
HaOoNeHHs ¢ MOMOWbBK  (PU3HKO-
XUMHUeckux npubopos, oOpabaTbiBaTh W
MpencTaBsATh IKCMNEPUMEHTANbHbIE
JaHHbIE

Bnanets BS HaBbikamu paboTsl ¢ (husnko-
XUMHYECKUMU npubopamu M  MeTojamu
00pabOTKH JaHHbIX

4. O0bLeM AUCUHUNIMHbI

OO0y 00BbEM JUCLMITIMHEI COCTABIAET 4 3a4eTHBIX eAuHKLbI, 144 vaca.




Tabnuua 4.1.

AYIUTOpHBIE 3aHATHS/KOHTaKTHas paboTa,
®opma
dopma Kypc/ yac. CamocTosTenbHas .
NPOMENKYTOUHOJ
o0yueHus cemectp | IIpakTuyeckue | JlaGopaTopHsle pabora, uac. R
eKLUH arTecTaunm
3aHSATUS 3aHSTHS
OuHas 2/4 16 - 48 80 JK3aMeH
3aounas 3/5 10 - 8 126 JK3aMeH
S. CrpykTypa u coaepkaHue AMCLUHMNIHHDI
5.1. CtpyKTypa JUCUMITIHHEL
ouyHast popma o0yyenus (OPO)
Tabnauua 5.1.1
CTpyKTypa OMCLMITINHbI PYIRTRPHER
Ne PYKTYpa Aucw 3aHSTHS, Yac. CPC, | Bcero, Koa MIIK OueHouHble
wn Slansp HaumenoBaunue paznena JL. [Ip. | Jla6. Hac. Hac. peacrEd
pazzena
?HB:f::;eed)usnqneiil})%ezumn: Ol 1,
o ) OIlK-1.2, Onpoc,
1 1 —lr’ie]ifsu; o 3aKOH 2 - 6 2 110 MKC-2.1. otyer
pMox ' MKC-2.2
Tepmoxumus
IgngoL?;a};i?H?{Zf(KuipMTepl/ll/l CIIE-1.L,
2 2 HampaBjeHUs Tpolecca H 2 - 2 2 6 OlTE-~1.2, o,
COCTOSIHMSI ~ paBHOBECHS B HEG-2.1, SaaNH
P MKC-2.2
cucreme
OTIIK-1.1,
" OI1K-1.2, Onpoc,
3 3 XHUMHUUECKOe paBHOBECHE 2 - 4 4 10 KC-2.1, BIHE
[1KC-2.2
OTIK-1.1,
['ereporeHHsIe (dpazossie) OI1K-1.2, Onpoc,
4 4 - - 4 4 8
PaBHOBECHS [TKC-2.1, oTyer
[TIKC-2.2
OIlK-1.1,
OI1K-1.2, Onpoc,
5 5 PactBopsl 2 - 4 4 10 MKC-2.1, SAHAGR
[IKC-2.2
CaoiicTpa aCTBOPOB QITk1.,
p P OI1K-1.2, Onpoc,
6 6 9JIEKTPOJIUTOB. - - 4 4 8 -
K PO [TKC-2.1, OTuel
OHJIYKTOMETP MKCA 2
Z;gﬁoﬂuiix{ma - OIIK-1.1, | Cobecenos
boa pol ’ Ol1K-1.2, aHue,
7 7 l'anpBaHuuYEeCKHE  3JIEMEHTHI. 2 - 4 4 10
I[ToTeHuuoOMeTpHS UEG2; Onpoc,
) [TIKC-2.2 oTyer
OrIIK-1.1, | Cobecenos
3 3 KMHeTHVKa XUMHUYECKUX 4 i 14 14 32 OI'IK-I.%, aHue,
peakuui OTl1K-1.3, onpoc,
[IKC-2.1, OTYETbI,




[1KC-2.2 3aJa4u

8%&_} ;’ Cobecenos
9 9 Karanutnueckue peaxuun 2 6 6 14 OI1K-1.3, ARKE,

MKC-2 1 onpoc,

[IKC-2 2’ OTYeT

OTIK-1.1,

OllK-1.2 Bonpoc

10 | Dxsamen - - a 36 36 | OIK-1.3, pOChI K

MKC-2.1, IK3aMeHy
[1IKC-2.2
HUroro: 16 - 48 80 144
3a04Hasi popma o0y4yenus: (3PO0)
Tabauua 5.1.2
CTpyKTypa OMCUUITIMHE/MOLYJIS FYITOPHELS
Ne PYKTYP Ay 3aHATUS, Yac. CPC, | Bcero, Kox MIIK OueHouHble
n/n | Howmep yac. yac. R cpeacTsa
HanmenoBanue pazgena JL [Tp. | Jla6.
pasnena
Beenenne. UHCTpyKTaX 110
TEXHUKE 0e30MacHOCTH. OIIK-1.1,

1 1 [Ipenmer U 3HaueHHE ) i | 8 9 OI1K-1.2, Tecr,
(busndeckoit xumuu. ITeppblii [TKC-2.1, 3ajauu
3aKOH TEPMOAMHAMUKH. [1IKC-2.2
Tepmoxumus

H puTep OIK-1.2, Tecr,
2 2 HampaBjIeHUs Ipouecca U - - - 7 7
COCTOSHMS  pAaBHOBECHS B IKCHLY, Sedatn
P MKC-2.2
CUCTEME
OIIK-1.1,
OIlK-1.2, Tecr,
3 3 XUMUUYECKOE PABHOBECHE - - - 8 8 MKC-2.1, A
[TIKC-2.2
OI1K-1.1,
I'ereporeHHble (dazoBsie) OIlK-1.2, Tecr,

4 4 - - - 7 7

paBHOBECUS [IKC-2.1, 3aja4u
[1IKC-2.2
OIlK-1.1,
OI1K-1.2, Tecr,

5 5 PactBOpBI - - - 8 8 MKC-2.1, i

[IKC-2.2
CaoiicTBa PacTBOPOB Ollle-1. 1
OIIK-1.2, Tecr,
6 6 3JIEKTPOJIUTOB. - - - 7 7
KoHIyKTOMETpHS [TKC-2.1, 3a1aun
Y P MKC-2.2
Zf%oﬁuii&m POLECCOB OlIK-1.1,
PoA i OMK-12, | Tecr,

7 7 lanbBaHWUYECKUE  3JIEMEHTBHI. - - - 7 7 "

[loTeHurOMETpHUS] [IKC-£.1, Janatm
) [TKC-2.2

3 8 KI/IHCTI/IE(a XUMHYECKUX 8 i 7 45 60 OIlK-1.1, Tecr,

peakuui OIIK-1.2, OTYETbI,




.3, 3a1a4n
]

Hrtorosbiii

1

1
9 Karanutuueckue peaxiuu 2 - 20 22 OIIK-1.

, TecT

10 | Ox3amen - - - 9 9 OTIK-1.3, Bonpocsi k

[KC-2.1, | Ksaveny

Hroro: 10 - 8 126 144

04HO-3204Hasi popma oOyuenus (03PO)
He peanuzyercs.

5.2. CopepkaHue QUCLIMIUTHHBIL.

5.2.1. Conepxanue pa3enoB IUCLMIUIMHEL (1MIAKTHYECKUE €1HULIbI).

Pasnen 1. «Beenenue. [IpeameT u 3HaueHne ¢usrueckod xumuu. [TepBblii 3aKOH TEPMOAHHAMHKH.
Tepmoxumus ».

[lpeamer W 3HaueHMe (QU3MUECKOH XHMMHH, €€ OCHOBHble pa3fenbl U MeToabl. OCHOBHbIE
TEPMOJMHAMHUYECKHE TOHATHUs: CHUCTEMA, YPABHEHHWE COCTOSHMSA, (YHKUMS COCTOSHUA CHUCTEMbI.
BryTpenHsist sHeprus cuctembl. [lepBbiii 3aKOH TEPMOAMHAMUKM M MPUMEHEHHE €r0 K M30XOPHbIM M
u3006apHeIM MpoueccaM. DHtanbnus. 3akon [.U. Tecca u ero cneactBus. [TOHSTHS: TenIoBOM dpdekr
peakuuy, Temnora oOpasoBaHus, TEMNOTa cropaHus Bewecta. CTaHIApTHbIE YCIOBHMs, CTaHIAPTHOE
COCTOsHHME, CTaHIAPTHBIA TeroBor 3ddekT peakuun. Pacuer tennossix addexToB npoueccos. MeTox
3KCMEPUMEHTATILHOIO OIpPENENEH s TETIOBBIX a3 dexroB. Kanopumerpus.

Paspen 2. «OcHOBBI XMMUUECKOH TepMOaMHAMHUKH. TepMOAMHAMUYECKIE MOTEHUMANbI KAK KPUTEpHHU
HarnpasJIeHUsl IPOLIECCa U COCTOSIHUS PABHOBECHSI B CUCTEMEN.

Bropoe Hauano tepmoamHamuku. OGpaTumble M HEOOPATMMbIE MPOLECCHI, CAMOMPOM3BOJIbHbIE W
HECaMOTPOM3BOJILHBIE MPOLECCHI. PaBHOBECHBIE MPOLIECCHL. DHTPONMS KaK KPUTEPHH Harpas/eHus npoLecca
¥ COCTOSIHHSA PAaBHOBECHS B U30JIMPOBAHHBIX CHCTEMAX. Pacyer n3MeHeH s IHTPOMHUM PasIuuHbIX MPOLECCOB.
Tepmonvnamuyeckne mnoTeHUManbl. Oueprusi ['mG6ca v dHeprus [enbMronblia M WX 3HAYEHHE s
XapaKTEPUCTUKK BO3MOXKHOCTH MPOTEKAHHMSs MPOLECCOB B OTKPBITBIX M 3aKPbITbIX cHcTeMax. TpeTbe Havasno
TepMoanHamuki. Teriosas Teopema Hepuera. [Toctynar [Tnanka. Pacuer aGeomntoTHbix anTponuit. [puHumn
HEJIOCTHKUMOCTH aOCOJIFOTHOrO Hynsl. Xapakrepuctuueckue GyHkuuu. YpasHenue [nb66ca- [enbmronbla.
XAMHUYECKUHM MOTEHLMAN U €ro CBA3b C COCTAaBOM cHcTeMbl. PyHIaMeHTalbHble ypaBHeHus [nG6ca s
CHCTEM IEPEMEHHOT0 COCTaBa. TepMOAMHAMMUYECKHE YCIIOBHS CaMONPOM3BOJILHOMO MPOLECCA W COCTOS HMS
PaBHOBECHSI CUCTEM TIEPEMEHHOT0 COCTABA.

Pazzen 3. «XumMu4eckoe paBHOBECHE.

O NpUMEHUMOCTH ypaBHEHMH XUMIYECKOH TEPMOAMHAMHKK K XMMHUYECKMM PaBHOBECHAM. YpaBHEHHe
M30TEPMbl XUMHMYECKOM peakuuu. 3akoH AedcTBus macc. KoHcTaHTa xumuueckoro pasHosecus. Pacuer
TEPMOJAMHAMUYECKOH KOHCTAHTBI XHMMHYECKOTO paBHOBECHS. XHMHUYECKOE PABHOBECHE TETEPOreHHbIX
XMMHYECKHUX DPEaKuui. 3aBUCHMMOCTb KOHCTAHThl XMMHUYECKOrO PaBHOBECHS OT TeMMepaTypbl. YpaBHEHMs
1300apbl U U30XOPBI XUMUYECKOH peaKLyHu.

Pazpen 4. «I'ereporenHsle (pasoBbie) paBHOBECHSI».




OCHOBHBIE XapaKTepPUCTMKM TIeTepOreHHbIX (MHOroasHelx) cucTeM: (asa, KOMMOHEHT, YHMCJO
HE3aBUCHMBIX [IEPEMEHHBIX, YUCIIO CTErNeHel cBo60 k! (BapUaHTHOCTB) cucTeMbl. [TpaBunio a3 [m66ca 1 ero
NPUMEHEHHUE NS XapaKkTepUCTUKH MHOro(asHblX cucTeM. OIHOKOMIOHEHTHbIE Ie€TEPOreHHbIE CHCTEMDbI.
Ypaeuenne Knaneiipona - Knaysuyca. JluarpaMMbl COCTOSIHHMSI OJHOKOMMOHEHTHBIX ETEPOreHHbIX CHCTEM
Ha PUMEpe AuarpamMMel BOZbI U cepsl. [lonaTue o nonumopdusme. DHAHTHOTPONUS U MOHOTpONKA. PU3MKO-
XUMHUYECKMH aHalu3, TEepPMMYECKMH aHanu3. JlMarpamMMbl COCTOSIHMS  [JBYXKOMIOHEHTHbIX CHCTEM
9BTEKTMYECKOr0 THUIMA, C KOHTPYIHTHO M WHKOHIPYIHTHO MIABSILWUIMMHUCS XMMHMYECKUMU COEIUMHEHMSIMMU.
Ionsitie 06 nzomoppusme. DasoBbie AMArpaMMbl ABYXKOMIOHEHTHBIX CHCTEM, OBpasylOLLMX TBEpAble
PacTBOPEIL.

Pasznen 5. «PactBopbi»

Tepmopunamuka pactBopos. IlapunanbHele MObHbIE BednunHbL. YpaBHenue ['mG6ca — Jliorema.
Bbluncrnenue napuuanbHbIX MOJBHBIX BelnuiH. CBs3b PaBHOBECHBIX CBOWCTB PACTBOPOB C COCTABOM
pacTBopa ¥ CBOWCTBAMHU KOMIIOHEHTOB. B3anMOCBA3b XUMHYECKOr0 MOTEHUMANA U PABHOBECHbIX CBOMCTB
pacTBOpoB. B3anMOCBA3bL aBleHUs Napa KOMIOHEHTa HaJ PACTBOPOM C XMMMYECKMM MOTEHLHAJOM.
Vineanbhble, mnpenensHo pasGaBieHHBle M HeMealbHble pPAcTBOpbI. [lapuuanbHble JaBieHus napa
KOMIOHEHTa Haj pacTBopoM. IlepBeiii 3akon Payns. TepMmomnHamuKa XUAKMX OGMHAPHBIX JETYYMX
cmeceit. [lepeeiii u BTOpOi 3akonel KonoBanoBa. Pasnenenue skuaknx GMHAPHBIX NETYYMX CMECed Ha
KoMroHeHThl. [leperonka. Pextudukanusa. PacTBOPUMOCTb TBEPABIX BELIECTB B XKUAKOCTAX. BiaumHas
pacTBOPUMOCTE JKUIKOCTEMN. J[MarpaMMel COCTOSIHMSI OrPaHMYEHHO PACTBOPUMBIX JKMAKOCTEH. 3aKOH
pacripenenenuss Heprera. Oxcrtpakuus. [loHwkeHMe TemmepaTypbl 3amMep3aHus M MOBbILUEHHE
TEMIIEPATypbl KUIMEHUs PACTBOPOB 110 CPABHEHMIO C UMCTbIM pacTBopuTeaeM. Bropoi 3akon Payns.

Paszpen 6. «CpoiicTBa pacTBOPOB 3J1€KTPOIUTOB. KOHIyKTOMETPHS Y.

OCHOBHbIE TMOHATHA U COOTHOLIEHUs TEPMOJMHAMHMKN PACTBOPOB 3/EKTPOTHTOB. CHIbHbBIE U Clabbie
3JIEKTPOJIATHL, CTEMEeHb JAWCCOLMAUMKM, KOHCTAHTa [JUCCOLMAUMHM, 3aKOH pa3seaeHus OcTBasibaa.
OnexTpocTaTHyecKas TEOpUs pas3baBlCHHBIX DPACTBOPOB CHIbHBIX 2MeKTponutoB JleGas W Hokkens.
AKTHBHOCTb, KOO(Q(QHUUMEHT aKTUBHOCTH, MOHHAs CH/a PACTBOPA, MPABWIO MOHHOM cuibl. [TpeaebHbiii
3aKkoH Jlebas u ['tokkens. YaenbHas W MONsAPHAs dNeKTpUUYecKas MpoBOAUMOCTH. AGCONIOTHAS CKOPOCT
ABWKEHHMSA HOHOB, 3akOH Kosbpayiua. 3aBUCMMOCTb 2MEKTPUYECKOH MPOBOAMMOCTH OT KOHLEHTPALIMHM.
VYpaBHeHus Hebas-T'tokkens-Onzarepa 7 3aKOH "KOpHS KBaJpaTHOro" Konbpayua.
OnexrpodopeTryeckuii U penaxcauroHHs addexrsl. Yncna nepeHoca noHos. Konaykromerpus.

Pasnen 7. «TepMoguMHAMMKa  3IEKTPOAHBIX  MPOLECCOB. | anbBAHWYECKHE  DIEMEHTHI.
[ToTeHunomeTpus».

['anbBaHU4ECKUI 3IEMEHT, €ro YCTPOHCTBO M MPUHLMM paboThbi, HA MpUMepe dnemMeHTa JaHuans —
SlxoGu. Cxaukn MOTEHUMaNoB Ha rpaHMLe pasiena (a3 B ranbBaHuueckoM semeHTe. Juddy3noHHbI
noteHuuan. J[BOMHOM dJeKTpUYeCKMil CNOM Ha rpaHWue pasjena MeTana - pacTBop. PaBHoBecHbie W
CTaHJapTHBIE OJEKTPOIHBIC MOTeHUManbl. Tunbl s1eKkTpooB. YpaBHeHus Hepucra ansa  s.a.c.
rajbBaHM4ECKOTO dJIEMEHTa ¥ PABHOBECHBIX MOTEHUMANOB 3JEKTPOAOB Pa3/MUHbIX THMOB. XMMUUECKHE
ueny. Konuenrpauuonssle uenu. [loteHuromerpus.

Paznen 8. «KuHeTHka XMMUYECKUX peakiyiiy.

OCHOBHBIE MOHATHS XMMMYECKOH KHHETHKM: CKOPOCTb, MOPSAOK pPEAKLMH, MOJEKYIAPHOCTb,
OTKPBITBIE M 3aKpPBITBIE CHUCTEMbl; IOMOTEHHbIE W TFeTeporeHHbie peakuuu. DopmanbHas KHHETHKA
3IEMEHTAPHBIX U (OPMATBHO MPOCTBIX FOMOrEHHBIX OAHOCTOPOHHMX PEAKLMI B 3aKPbITbIX CHCTEMAX.
3aBUCHUMOCTL CKOPOCTH PEaKLMHM OT KOHLEHTPALMK pPeareHToB. 3akoH aeHcTByrowmx macc. CrocoGbl
OTpeJeNeHus IOpAAKA peakuuK. 3aBUCUMOCTb CKOPOCTH PeaKLMi OT TEMIIEPATYpbl, SHEPrUs AKTHBALUM.

IIoHsTHE O CNIOXKHBIX peaKUMAX: ABYXCTOPOHHHME, MapajiesibHble M MOCHeN0BATENbHbIE PeaKLu;
COTPKEHHBIE pEeaKUMY; aBTOKATAIMTHYECKUE DEaKUWM; ULeMnHble U (POTOXMMHYECKHE —peaKLuM;
PaIMallMOHHO-XUMHYECKHEe pPEeaKLUH; TOMOXMMUYECKME M INEKTPOXUMHYECKHe peakuun. Teopuu
XUMMYECKON KUHETHKH: TEOPHMA AaKTUBHEIX CTOJKHOBEHHMH M TEOpHs aKTMBMPOBAHHONO KOMraekca.
Metozs! U3yyeHHs MexaHU3Ma XUMUYECKUX peakuuii. Meton BoaeHiTeiiHa.

Pasnen 9. «Karanutuueckue peaxkiuuny.



O6wwe mnpencTaBleHUs O KATATUTHYECKHX PeakuusX. ['OMOreHHbIH M reTeporeHHbIii KaTaius.
OcHoBHble NMOHATHS. [IpUHLMIIBI KATATMTHYECKOTO JEHCTBUA, AKTUBHOCTb 1 CENEKTUBHOCTb KaTann3aTopa.
Coornomenne Bpencrena-ITonsnu. IlpenBuaeHne KaTaqMTUYECKOH AKTMBHOCTH. KHCIOTHO-OCHOBHOI
KaTanus.

5.2.2. ConeprkaHue QUCLUILIMHBY/MOAYJIS 10 BUAAM YYEOHBIX 3aHATHIA.

JlekuuoHHbIE 3aHITHS

Tabauua 5.2.1
Ne Homep O6mbewm, vac.
nm | PBAEE 640 | 300 | 0300 Tema nexumn
JVCLUIIIAHBI
1 1 ) ) ) Beenenue. Ilpeamer M 3HaueHue (u3nueckod xumuu. [lepsblii
3aKOH TePMOAUHAMHKHU. TepMOXHMHUsI
OCHOBBI ~ XMMHMYECKOH  TEpPMOAMHAMUKM. TepMOAMHAMUYECKHE
2 2 2 - - NOTEHUMAbl KaK KPHTEPHH HAMpaBiEHMs MPOLECCa W COCTOSHUS
PaBHOBECHS B CHCTEME
3 3 2 - - XHMMMYECKOE paBHOBECHE
4 4 - - - ['eteporeHHbie (pa3oBble) paBHOBECHS
5 5 2 - - PacTBops!
6 6 - - - CBo¥CTBa pacTBOPOB 3J1€KTPONUTOB. KOHAYKTOMETpPHS
7 7 2 ) ) TepmMonnHamuka — 37€KTPOAHBIX — MPOLECCOB. [ anbBaHUueckue
_ aneMeHThl. [loTeHunoMeTpHs.
8 8 4 8 - KuHeTHKa XUMHYECKUX peaKLmii
9 9 2 2 - Katanutuyeckue peakLnu
Hroro: 16 10 -
ITpaxTUyeckue 3aHATHS
IIpaxTryeckye 3aHATHs YUEOHBIM IIAHOM HE TPEeLyCMOTPEHEI
JlaGopaTopHbie paGoThI
Tabauua 5.2.2
. Homep O6mbem, yac.
. p.a3zlena 0dO | 300 | 0360 HanmeHoBaHue nabopatopHoii paboTh
JHCLHUIIIMHBI
1 1 2 1 - Bsonnoe 3anstue. TexHuka 6€30MacHOCTH.
2 1 4 - - Tepmoxumus
3 ) 5 ) i ONEMEHTbI XMMHUUYECKOH TepMOANHAMUKH. TepMOAHHAMUYECKHE
NIOTEHLHAIbI
4 3 4 - - XuMuueckoe paBHOBECHE
5 4 4 - - [eTeporeHHoe paBHOBECHE
6 S 4 - - PactBopsl
7 6 4 - - KonaykTomerpus
8 7 4 - - [ToteHLMOMETpPHUS
9 8 14 7 - KuHeTHKa XUMHYECKHUX peakiuii
10 9 6 - - KaTanutuueckue peakLuu
Hroro: 48 8 -




CamocrosiTeibHas padoTa CTyeHTa

Tabamua 5.2.3

No Howmep O6bewm, uac.
i paszmena Tema Bua CPC
mucuumuael | OPO | 300 | O30
0 [TonroroBka K KOJIOKBUYMY H
prAMET ~ H suatienme nabopatopHoii pabore,
1 1 2 8 ) ¢dusnveckoit xumuu. Ilepsbiii HAnHCaHe pluig
3aKOH TEPMOAMHAMHUKH. i ) o
TepMoxuMus nOﬂFOTOBKaV K TecToBOii
KOHTPOJIbHOM, peLueHue 3aaay
TepmoanHamuueckue [ToarotoBka K KONIOKBUYMY,
NOTEHUMANbl KaK KpHTEpWM | peluenue 3anau/ [loarotoska k
2 2 2 7 - HanpaBJieHUs [polecca W | TeCTOBOM KOHTPOJbLHOH,
COCTOSIHMSI ~ PAaBHOBECHsl B | pelUeHHWE 3aaad
cucTeMe
[TonroToBka K KOJNOKBUYMY H
JabopaTopHoii pabore,
3 3 4 8 - XHUMUUECKOE PaBHOBECHE HanucaHue oruera/
[ToarotoBka Kk  TECTOBOM
KOHTPOJIbHOM, pelueHu e 3a1ay
[ToarotoBka K KOJNIOKBUYMY W
nabopaTopHoii pabore,
4 4 4 7 - I'eTeporeHHble paBHOBECHS HarucaHue oryera/
[TonrotoBka kK  TEcTOBOM
KOHTPOJIbHOM, peLueHue 3aaay
[ToarotoBka Kk KONJIOKBHYMY,
5 s 4 3 ) Bagmati pewenrne 3anay/ l_lO[lFOTOBKaVK
TECTOBOM KOHTPOJIbHOI,
pelueHue 3aaad
[ToaroToBka K KOANOKBHYMY M
CgolicTBa pacTBopoB | nabopaTopHoit pabore,
6 6 4 7 - ANEKTPOSIUTOB. HanucaHue oryera/
Konpykromerpus [TonrotoBka Kk  TeCTOBOM
KOHTPOJIbHOW, pelueHKe 3a1ay
[ToaroToBka Kk KOJJIOKBUYMY H
TepmonuHamnka nabopaTopHoi pabore,
7 7 4 7 - e e MPOLUECCOB. | yanycanne oruera/
[anbBaHUYECKME  DIEMEHTHI. [IOArOTOBKA K  TECTOBOR
[orenunomerpus. KOHTPONLHOM, peleH e 3a1ay
[ToarotoBka K KOMIOKBUYMY K
nabopaTopHo# pabore,
8 8 14 45 i KuHetuka XMMUYECKHUX | HanucaHue 0T4eTOB/
peakuui [TonrotoBka kK  TECTOBOI
KOHTPOJIbHOM, HanucaHue
OTHETOB, peLueHHe 3a1ay
[ToaroTtoBka Kk KONIOKBHUYMY H
nabopaTopHOH pabore,
9 9 6 20 - KaTtanutnyeckne peakuuu HanucaHue oT4eToB/
[TonroroBka Kk  HUTOroBO#
TECTOBOM KOHTPOJbLHOM
1 Ok3ameH 36 9 - [loaroroBka K 3Kk3aMeHy
Hroro: 80 126 -




5.2.3. [IlpenojaBanue AMCUMIIIMHBI/MOZYNSL BENETCA C MPUMEHEHUEM CJEAYIOWMWX BHUAOB
00pa3oBaTeNbHBIX TEXHOJIOTHI:

= BU3yanusauus ydyeOHoro marepuana B Power Point B auanoroBom pexume (NeKUMOHHbIE
3aHATHUSA);

- paboTa B MaibIX rpynmnax (J1a60paTopHbIe 3aHATHS);

- pa3bop MpaKTUYECKMX CUTYaLHi (OMpPOC, TECTbI, KOMTOKBUYM).

6. TemaTHka KypcoBbIX paGoT/NPOEKTOB
KypcoBbie paboTel/ IpOeKThl y4eGHBIM [UIAHOM HE TPe1yCMOTPEHbI
7. KoHTpO/BHBIE paGOTHI

7.1. Metopuueckue ykasaHus A7Isl BEITOTHEHUs KOHTPOJIbHBIX paboT.

Koutponbrast paGoTa BbINOMHAETCS CTYNEHTaMH 3a04HOH (OPMbI OBYHEHHs B COOTBETCTBHH C yueGHbIM
NJaHOM. PeKOMEH/aLlK 10 IOATOTOBKE U BBINONHEHUIO KOHTPOILHON paBoThl, a TAKKE METOAMUECKHE yKa3aHHs M
KOHTPOJIbHBIE 3aJaHMs TNPUBEIEHbl Ha caiTe yHUBepcuTeTa B YueOGHOM nporpamme EDUCON2, aucuuniuHa
«Dusnyeckas xumus ans XT6, OPTI6, MBMy. KoHTposbHas paboTa BbICHINAETCS CTYLEHTOM B ANEKTPOHHOM
opmare B mporpamme EDUCON2 10 Hauana ceccuu M MPOBEPSAETCS MpPENOAABATENEM C OLEHKOH 3auTeHO/He
3auTeHo. KoHTponbHas paboTa OUEHHBAETCS MOJOKHMTENLHO NPH YCNOBMM MPABUILHONO PeLLeHMs BCeX 3aay M
YZIOBJIETBOPUTEIBHOTO OTBETA HAa TEOPETUYECKHE BONPOCHL. TPy10eMKOCTb paBoThl 9 4acos.

7.2. TemaTHKa KOHTPOJBHBIX paboT.

KonrtponeHas paboTa COREpXHUT TEOPETHUECKHE BOMPOCH! M 3a4a4H MO BCEM AEBSTH paszenam AUCUMIIIHHbI,
yKa3zaHHBIM B Tabsuue 5.1.2.

8. OneHka pe3yabTaTOB 0CBOCHHUS AMCLMIIIHHDI

8.1. Kpurepun oLeHHBaHUs CTENEHH MOJHOTHI M KAUeCTBa OCBOCHUS KOMMETEHLMI B COOTBETCTBUM C
IJIAaHUPYEMBIMU pe3ybTaTaMi 00yueHus npuBeeHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucTeMa OLEHMBAHWS CTENEHM MOTHOTHI M KA4YeCTBA OCBOEHMS KOMMETEHLMH
obyyaromuxcst 04HO HopMbI 06yueHHs NpeacTaBeHa B Tabauue 8. 1.

Tabauua 8.1
Nen/m | Buibl MEpONpUsATHI B paMKax TEKyLUEro KOHTPOJIsl ] Kosanuectso 6annos
1 Texymas aTTecTanus
1 BeinonHenye u 3amuTa 1abopaTtopHoi paGoThl «TepMOXHUMMSIY. 2
TeopeTnueckuii KONJI0KBUYM -
2 BeinonHenne U 3amura nabopaTtopHO# paGoThl «XHMUueckoe 12
paBHOBecue». TeopeTuueckuii KOJI0KBHYM
HTOTI'O 3a nepByro TEKYLLYIO aTTECTALMIO 24
2 TeKyLas aTTecTalus
1 Boinonnenve u 3amura nabopartopHoit paGotsl «[eTeporerHoe 10
pasHOBecue». TeopeTHueckuit KOJIOKBUYM
2 Teopernueckuit KO1IOKBUYM «PacTBOPbI» 8
3 BeinonHenue 1 3almTa J1a00opaTopHOii paboThbl 6
«KoHzykroMeTpusi»
WTOI'O 3a BTOPYIO TEKYLIYIO ATTECTALUIO 24
3 Tekylas arrecralys
1 Teopernueckuii KOJIOKBUYM «DIEKTPOXUMHUSI) 12
) Brinonuenue 7 3aluTa nabopaTopHoii paboThbl 6
«IToTeHIHOMETPH S
3 BeimonHenne M 3amuTa  nabopaTopHbIX  pabor  «KuHeTHka 20




XUMHUUECKHX peakuuiiy. Konjgoksuym.
4 Konnoksuym «Karamuz» 14
HTOT O 3a TpeThio TEKYLIYIO aTTECTALMIO 52
BCEI'O 100

8.3. PeiiTuHroBas cucTemMa OLEHHMBAHHs CTENEHW MOJHOTHl M KAaueCcTBa OCBOCHHMS KOMMETEHLIMIA
obyuaromuxcs 3a04Hoi GopMbl 06yueHus npeacTasieHa B Tabauue 8.2.

Tabnuua 8.2
Ne i/ Buabl MEpONIPUATUI B paMKax TEKYLIEro KOHTPOJIs Konunuectro 6annos
1 BeinonHeHue 8 TEOpeTHYECKUX TECTOBBIX 3aJaHHM 0-56
) BeinonneHne nabopaTopHeIX paboT U OTYETOB MO TEME 0-14
«KnHeTnKa XMMUYECKUX peakLmiiy
3 Brinonnenne noMalHein KOHTPONBHOM paboThl (Teopus U 0-10
3a7a4M)
4 TOroBbIil TECT Mo JUCUMITIMHE (HA CECCHM) 0-20
BCETO 100

9. YuebHo-MeToaMYecKOe M HHPOPMALMOHHOE 00ecneueH e QMCU U HbI

9.1. IlepeueHsr peKOMEHIYeMOM JTUTEpaTypbl NpecTaBieH B [IpunoxeHuu 2.

9.2. CoBpemeHHbIe NPOdecCHOHANBHEIE 6a3bl JAHHBIX U MHPOPMALMOHHbIE CMIPABOYHbIE CUCTEM bl

- OBbC «M3paTenscTBa JIaHb;

- OJNEKTPOHHBIA  KaTanor/JnekTpoHHas — 6ubaunoreka  THOMEHCKOrO  MHAYCTPHANbHOO
YHUBEPCHUTETA;

- OBC «DnexTpoHHOro usgarensctea FOPAUTY;

— Hayunas snexrponnas 6ubnuoreka «kELIBRARY.RU»;

- OBC «IPR booksy;

— Hayuno-Texnunueckas 6ubnuoreka PI'6OY BO PI'Y HedTy v raza umenn U.M. ['yGkuHa;

- Hayyno-rexnuueckas 6ubnuorexa ®I6OY BO YIHTY (r. Ya);

- Hayuno-rexnnueckas 6ubnuoreka ®I'6OY BO YI'TVY (r. Yxra);

- OBC «IIpocnexT;

- OBC «KOHCYNBTaHT CTYAEHTY.

9.3. JluueH3uOHHOe U CBOOOJHO paCMpOCTpaHseMoe MporpaMMHoe obecrneueHue, B T.u.
OTEYECTBEHHOTO MPOU3BOICTBA

1. Microsoft Office Professional Plus;

2. Microsoft Windows;

3. Zoom.

10. MaTepuanbHO-TeXHHYeCKOe obecnevyeHrue JUCUHIIUHbI

ITomewmenus 1 NpoBeJEHUs BCEX BHMIOB pabOThbl, MPELYCMOTPEHHbIX Y4YEOHBIM MIAHOM.
YKOMIIJIEKTOBAaHBI HEOOXOAMMBIM 000PYIOBaHUEM M TEXHUUECKUMU CPEeCcTBAMM O0YUEHHS.

Tabnuua 10.1
IlepeueHs 0OopynoBaHus, [TepeueHb TEXHUHYECKHX CPEACTB 00yUeHus,
Ne n/m HEOOXOAUMOTO [l OCBOCHHU S HEOOXOAMMBIX /15 OCBOCHUS AUCLMIUIMHbI
JVCLUMIIIKNHBL (aeMOHCTpaUHOHHOE 000pYAOBaHHE)
1 3 VyebHas ayanToOpus Ads MPOBEACHUS 3aHATHI
JIEKLIHOHHOrO THNa; CpyNMoBbIX "




MUHIAMBHUAYANbHBIX KOHCYJIbTAUMI; TeKyLIEero
KOHTPONS M MNPOMEXYTOUHON aTTECTALMMU:
MoHOGIOK (MAM KOMMBIOTEP B KOMMEKTE):
POGKTOP; aKyCTHYecKas cucTemMa (KOJOHKH)
(MpY HanMuMM); MHTEPaKTUBHAsA AOCka (MMM
MyJbTHUMEAUIHAs  pnocka). JlokanbHas W
KOPMOpaTHBHAs CETh

YueOHast MeOenb: CTOJIbI, CTYIbS, AOCKA
aynutopHas. KoMmbroTep B KOMILIEKTE
— 5 wr., BeitspkHoit wmkadp — 1 wr.,
Tym0a MeTanauyeckas — 5 LT., CTON —
2 wr., llxad ans peakTHBoB — 2 1WIT.,
[lxad mas mocyasl W npubopos — 3
wT., Tabypet nadopatopHblii — 19 1wT.,

tenexka — 1 wr., Tym6sl — 3 wr,,
Crennax  apxuBHbI — 1 wr,
AKBaJUCTHIIATOP JNIEKTPUUECKUH

AJl2a-10C3MO — 1 wr., Caxapumerp
yHuBepcanbHpli  CY-4 — 3 wr,
Ionspumerp xpyrosoit CM-3 — 2 wr.,
Tepmocrar TC-1/80CITY — 1 wrT,
Meram JIB-31 (merannorpaduueckuii
mukpockon) — 1 wr., Becst HR-120 —
1 wr., Becel anextpornnsle OHAUS PA
213 — 1 wr., Becst HL-400 — 1 wr.,
VYuebHo-1abopaTopHbIii KOMTILIIEKC
«Xumus» — 4 wr., Aauon-4100 pH-
metp — 2 wr., Monomep U-160MU — 1
wT., Kongykromerp «Anuon» 410K —
2 wr., Mukporsepaomep [IMT-3M — |
wT., Monynp «Tepmuueckuit aHanusy
— 3 wr., Monyns «Tepmocrary — 2

IT., Monayns «YHUBEpcalbHbIH
KOHTpoJlep» — 3  wr., Moayib
«Onexrpoxumusiy — 1 wr., Moaynb
«Tepmocraty — | wr., Ph- merp PH-

150M — 1 wr., Pedpakromerp UPD-
454b2M — 2 wr., pH-metp AHHUOH-
4100 — 1 wr., pH- metp PH-150M — 2
wr., pH- merp OH-150M — 1 wr.,
dorometp KOK-3-01-«30M3»
(hoToaMeKTpUYECKUit — 2 1T,

VYuebHast ayauTopus 45 NpoBeaeHHs 3aHATHI
CEMHHAPCKOro Thna (1abopaTopHbie 3aHATHS);
rpyNMnoBbIX U MHAWBUIYaNbHbIX
KOHCYJIbTAUWH;  TEKYLLEro  KOHTPOAs W
NPOMEXKYTOUHOM aTTecTaunu

[Tomelienre st caMOCTOATENbHOM paboThI

obyuaromuxcs c BO3MOXHOCTbIO
noaknoyeHuss Kk  ceth  «MuTepuer»  u
obecrneyeHMeM  JOCTYMa B JNEKTPOHHYHO

HH(OPMALHOHHO-00pa30BAaTE/IbHY)  Cpedy:
YuebHasa mebGenb: YueOHble CTOJbI, CTYNbs,
Jocka ayauTopHas. KomnbtoTep B KOMMEKTE
— 5 T,

[TomeLueHue ais XpaHeHus H
NPOo(HUIAKTUYECKOrO 06CYKUBAHKUS YUEOHOrO
obopynoBanus:  Cronbl, cTyabsl, wkadbl,

CTEJl1aX




11. Meroauyeckue ykazanus no opranusauuu CPC

11.1. MeTomnyeckue yka3aHusl 110 MOATOTOBKE K JIAGOPATOPHbIM 3aHATHSIM:

- «IlepBelii 3akoH TepMommHammuku. Tepmoxumus» Meromuueckue ykasaHus K NaGOpaTOPHBIM
paboram u CPC no aucuunnune «®usudeckas xumus» ans Bysos./ T. E. Ueanoea, A. B. Mcmarunosa, _
A.A. Illunoe. — Tromens: TioMI HI'Y, 2014. — 38 c., un.

- «XMMHYECKOoe paBHOBecHE» Metoauueckie ykasaHus K naGopaTopHsiM paGotam u CPC no
aucumniine «Pusudeckas xumusa» Ana By3os./M.I'Kuxapesa, B.B.LlLUmuar. — Tiomens: TiomHI'Y
2015.-32 c.

- «l'eTeporenHble paBHOBecHs» MeToauueckue ykasaHus K nabopaTopHbiM paboram u CPC o
pucuumivHe «Pusnueckas xumua» i By3o./ M.I JKuxapesa, B.B.ILmuar. — TioMeHb: TomM[HI'Y,
2015.-34 c.

- «Konnyxrometpus» Metoauueckue ykasaHus K nabopatopHeiM paboram W CPC 1o aucumnimHe
«Pusnyeckas xumus» ans By3on./ .I".JKuxapesa, B.B.Ilmuar. — Tromens: Tiom[HI'Y, 2015.-34 c.

- «PaBHOBecHble 9sieKTpOnHBIE mNpouecchl. [ToTeHUMOMeTpHsy MeTomuueckue ykasaHus K
naboparopreiM pa6otam u CPC no mucuuminte «®Pusnyeckas xumus» ans sy3os./T.E. Usanosa, A.B.
Hcmarunosa.- TUY, 2019 — 36 c.

- «KnHeTHKa XUMUYECKUX peakLuiy MeTtoaudeckue ykasanus K na6opatopHsiM pa6otam 1 CPC mo
aucuuniuge «Ousznueckas XUMUs» IJs By30B./ W.I" XKuxapesa, B.B.llImuar. — Tiomenn: Tiom[HI'Y,
2015.-32 ¢.

s

11.2. MeTopuyeckue yKasaHus 110 OpraHU3aLi| CaMOCTOSTENLHOMH paGoThI.
YuebHoe mocobue: «KOHTponbHbIE 3aiaHus MO (U3MUECKOH XUMHH A5l CTYAEHTOB 3a04YHOTO
obyuenus» / 'yuuos A.B., Usanosa T.E., Ucmarunosa A.B. — TioMeHb: TroM['HI'Y, 2016 - 63 c.
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