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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHUS

KOMIIETeHIIM A

®opmupyemas

KOMIIeTeHIHS (C yKa3aHueM
KO0/1a)

OIIK-1. CnocobeH u3y4ars,
AHAJIN3UPOBATh, UCII0JIb30BAThH
MEXaHU3Mbl XUMUYECKUX
peaKkuuii, MPOUCXOAS X B
TEXHOJIOTMYECKUX MpoLeccax
U OKPY’KaIOILEM MUDE,
OCHOBBIBASICh Ha 3HAHMSX O
CTPOEHHUH BEILECTBA, IPUPOJE
XUMUYECKOH CBA3U U
CBOMCTBAX PAa3JIM4HbIX
KJIACCOB XUMUYECKUX
3JICMCHTOB, COCTMHCHHU,
BEILECTB U MaTE€pPUAJIOB

OIIK-2. Ciocoben
UCIIOJIb30BAaTh
MaTeMaTHYCCKUC, (1)I/ISI/I'-IGCKI/IG,
(U3UKO-XUMHYECKHE,
XUMHWYCECKHUE METOABI OJIA
pelieHus 3aaaq
npodeCCHOHATBHON
JESITEIIbHOCTH

Ko u HaumeHOBaHUe
HHIMKATOPA JO0CTUKEHU S
KOMIeTeHIUH
OIIK-1.1. ucnonb3yet
TEOPETUYECKHUE 3HAHUS 0a30BBIX
XUMHYECKHUX JUCUUTUINH

Pe3yabTaThl 00yueHus
o JTUCHMIJINHE
(MoayJ10)

OO0yuaromuiics T0KEH:
3HaTh PU3UKO-XUMUYECKHE
OCHOBBI ITPOBEICHUS
XHMUYECKOr0O
9KCIIEPUMEHTA, OCHOBHBIX
CUHTETHYCCKHUX U
AHAIMTUYECKHX METOJIOB
MOJTYyYEHUS U
HCCIIEN0BaHUS
XHMUYECKHUX BEIICCTB U
peakiuii

OIIK-1.2. BEITIOJIHAET
CTaHJIapTHbIC JEUCTBUSA
(kmaccuuKaIys BeIecTs,
COCTABJICHHE CXEM IPOIIECCOB,
CUCTEMaTH3aIusl JAaHHBIX U T.I1.)
C YYETOM OCHOBHBIX MOHSTUHI U
001X 3aKOHOMEPHOCTEH,
(hopMyIIpyeMBIX B paMKax
0a30BBIX XUMHYECKUX
JACIUATLINH,

OO0yyaromuiicst TOJIKeH:
YMETh IPOBOIUTH
XAMHYECKOr0
SKCIEPUMEHT, IPUMEHSTh
OCHOBHEBIE€ CHHTETHYECKHE
51

AHATUTUYECKUE METOIBI
MOJIYYCHHS U
HCCIIEN0BAHUSA
XMMHYECKHUX BEIIECTB U
peakiuii

OIIK-1.3. npumeHseT 3HaHUs
00X U cienupuUecKux
3aKOHOMEPHOCTEN Pa3IUYHbIX
oOactell XUMHUUECKON HayKH
IIPU peLICHUN
po¢eCCUOHANIBHBIX 3a1a4

OIIK-2.1. BBIABIISIET U
knaccuuuupyer puzndeckue u
XUMHAYECKHE TIPOIIECCHI,
IpoTeKaroIue Ha 00bEeKTe
npodecCuoHATBHON
JeSITebHOCTH.

OOyyvaromuiicst TOMKeH:
BJIaICTh HABBIKAMU
IIPOBEICHUS XUMHUECKOTO
OKCIICPUMCHTA, OCHOBHBIX
CHUHTETHYECKUX U
AHAJIUTHYCCKUX METOI0B
TIOJTYYCHUS U
UCCIICIOBAHMSI
XUMHUYECKHUX BEIIECTB U
peakuuii

OO6yuaromuiicst 10KEH:
3HaTh OCHOBHBIE
€CTECTBEHHOHAYYHbIC
3aKOHBI U 3aKOHOMEPHOCTHU
Pa3BUTHUS XUMHUYECKOM

HayKH

OIIK-2.2. onpenensier
XapaKTEPUCTHKH (PU3HUECKOTO U
XMMHYECKOro Mpoliecca,
XapaKTEPHOTO N7t 00BEKTOB
npodeccroHanbHOI
JesITeIbHOCTH, HA OCHOBE

OOyyJaromuiicst TOMKeH:
YMETh IPUMEHSATH
OCHOBHBIC
€CTCCTBCHHOHAYYHEIC
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMHUYECKOU
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TEOPETHYECKOTO
(3KCIIEpUMEHTAIIBHOTO)
UCCIIEJOBAHMS.

OIIK-2.3. pemiaer uHXEHEPHBIE
3a71a4¥ C IIOMOILBIO
MaTeMaTU4ecKoro anmapara
YpPaBHEHUSI, OITUCHIBAIOIIIETO
OCHOBHBIE (pU3HUECKUE U
XMMHYECKHE MPOLIECCHI.

HayKH MpU aHalln3e
MOJTYYEHHBIX PE3YIbTAaTOB

OOyJarommiicst TOJKEH:
BJIJIETh CITOCOOHOCTHIO
NPHUMCHATH OCHOBHBIC
€CTECTBEHHOHAYYHbBIC
3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMUIECKOM
HAYKW TIPU aHaJIN3e
TMIOJTYYCHHBIX PE3yIbTaTOB

OIIK-5. Cnocoben
OCYIIIECTBIISATh
IKCIEPUMEHTAIbHBIC
WCCJICIOBAHMSI M UCTIBITAHUS
0 33JJAHHOM METOJIUKE,
MIPOBOMTH HAOIOICHUS U
U3MEPEHUS C yU4ETOM
TpeOOBaHUIN TEXHUKHU
0e30macHOCTH, 00padaThIBaTh
¥ MHTEPIIPETUPOBATH
AKCIEPUMEHTAJIbHBIC TAHHBIC

OIIK-5.1. uaTepnpeTupyet
pe3yabTaThl TAOOPATOPHBIX U
TEXHOJOTHYECKUX HCCIeI0BaHUN
MIPUMEHUTETHFHO K KOHKPETHBIM
YCIOBUSIM

OO0yuaromuiics T0KEH:
3HaTh CTaHAAPTHHIE
OTIepalliK, HEOOXOUMBIC
JUTSL TPUMEHEHUS
MpeIaraéMbIX METOINK

OIIK-5.2. BnageeT OCHOBHBIMH
METO/IaMH aHaJIn3a,
HCIOJIb3YEMBIMH B COBPEMEHHOMN
XUMHH, TPAMOTHO BEIOHUpacT
METOJ aHAJIN3a B 3aBUCUMOCTHU
OT TpeOOBaHUH, IPEABSIBIIIEMBIX
K TOYHOCTH,
BOCIIPOU3BOIMMOCTH,
YYBCTBUTEIHLHOCTHU OTNPEACTICHUS
Y UMEIONIETOCS aImapaTypHOTro
o0ecredeHus U C y4eToM
TEXHUKH 0€30I1aCHOCTHU
OIIK-5.3. npoBoauT pusnko-
XUMHUYECKHE U3MEPEHUS U
BBIOMPAET METOJ] KOPPEKTHOM
OLIEHKH MOTPEITHOCTEN MpH UX
MIPOBEJICHU U, METO/I ITPOBEICHUS
WCIIBITAHUS U METPOJIOTHICCKOM
OILIEHKH €T0 Pe3yJIbTaTOB

OO0yyaromuiicst TOJIKeH:
YMETH BBITIOJIHATD
CTaHJapTHBIC OTICPALIMH T10
npeayiaraeMbIM METOIMKaM

OO6yuaromuiicst 10KEH:
BJIQ/IETh CTAaHIaPTHBIMU
oIeparusaMu I1o
npeiaraeMbiM METOIMKaM

2. lenu 1 MecTO AMCHUIINHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl

Lenmu n3ydeHus! TACITUTUTHHEL:

— copMHUpPOBaTh Y CTYICHTOB TEOPETUYECKUE 3HAHUS U HABBIKU MPAKTUYECKOTO MCCIEIOBAHUS
B 00J1acTi (PU3NYECKON XUMUH;

— TOJITOTOBUTH CTYJIEHTOB K CAMOCTOSITETTLHOU paboTe B 001aCTH PUBNIECKON XUMHUH.

3amaun JUCIUIUINHEL:

— copMUPOBATH y CTY/IEHTOB 3HAHUS TEOPETUYECKUX OCHOB (PH3UUECKON XHUMHUU;

— pa3BUTh YMEHHS CTYJACHTOB B NPUMEHECHUU TCOPETUYCCKUX OCHOB (PM3MYECKOW XUMHU IS
pacueToB TEPMOIMHAMHYECKUX CBOWCTB (PU3UKO-XUMUYECKUX CHUCTEM U XapaKTEPUCTHUK
MIPOTEKAIOIINX B HAX TPOIECCOB;

— pa3BUTh YMEHUS CTYACHTOB B UCIOJIb30BAaHWUU 3HAHMS (DU3UUYECKON XMMHUHU TSI MPOBEICHUS
(U3HKO-XMMHYECKOTO IKCTIICPUMEHTA;

— Pa3BUTh Y CTYJCHTOB HABLIKU pa0OTHI ¢ yUeOHOM U HAyYHOU JTUTEPATYPOH.
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JucuunnmHa n3ydaercs Ha 2 Kkypce B 3, 4 cemecTpax

3. O0beM AUCHMIIMHBI (MOAYJISI) B 3a4€THBIX eIUHUIAX C YKAa3aHHEeM KOJIHYecTBa
aKaJeMHYeCKHUX HJIH ACTPOHOMHUYECKHX YACOB, BhI/IeJIEHHBIX HA KOHTAKTHYIO padoTy
of0y4yalommxcs ¢ npenojaanartesemM (10 BUAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIHUILINHBI cocTaBiseT 11 3ad. en., 396 akan. 4.

Bcero yacoB
O0beM TMCUMILTUHBI
Ounas gopma o0yueHus

OO01mast TpyA0€MKOCTh TUCIUATLTHBI 396
Y4eOHBIX YacOB HA KOHTAKTHYIO paboTy C Mpero aBaTesem:

JIEeKINI 40

MIPaKTUYECKUX (CEMUHAPCKUX )

J1a00PaTOPHBIX 104

npyrue ¢hopMbl KOHTaKTHON paboThl (PKP) 2,4
VY4eOHBIX YacOB Ha KOHTPOJIb (BKJIFOYAs Yachl IIOATOTOBKH): 69,6

IK3aMeH
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYI0 paboTy obydaromuxcs (CP) 180

DopMbI KOHTPOJISI CemecTpbl

JK3aMEH 3,4

4. Coep:kanme JUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BHI0B Y4eOHBIX
3aHATHI

4.1. Pazaennl TUCHUNIMHBI M TPYAOEMKOCTD I10 BUJIaM y‘leﬁHle 3aHATHH (B
AKAACMHUICCKHUX qacax)

Buabl yueOHbIX 3aHATHIH, BKJIIOYAS
CaMOCTOSITEILHYI0O PadoTy

Ne o0yyaromuxcs ¥ TPyA0eMKOCTh (B

w/n HaunmenoBanmue pa3siesa / TeMbl IMCHUILTHHBI yacax)
KonTakTHas padora ¢
npenoaaBarteJieM Cp
Jlek IIp/Cem Jlao
1 BBEJEHHUE. ATPET'ATHBIE COCTOSIHUSA 5 0 22 21
BEIIIECTB. OCHOBbI XUMHYECKOMH
TEPMOAUHAMMUKU. MNEPBOE HAYAJIO
TEPMOAUHAMUKHAU
6.6 IlpuroroBieHHe KaTaIN3aTOPOB 1 0 0 5
6.4 T'ereporeHHbI KaTaIN3 1 0 0 5
6.3 KucI0THO-OCHOBHBINA KaTan3 1 0 0 5
1.2 = OcHOBHBIC TTOHATHS 1 0 0 5
7.6 PaBHOBECHBIE AJIEKTPOIHBIE MTPOIECCHI 2 0 10 6
7.5 DnexTtponus 2 0 10 6
7.3 YjenbHas dIIEKTpHUYECKas POBOJIUMOCTh 1 0 0 6
7.2 CpenHsis MIOHHASI AKTUBHOCTh 1 0 0 5
7.1 OcHOBHBIE OHSATHUS DIEKTPOXUMHUH 2 0 12 10
7  DJEKTPOXUMMUS 9 0 32 39




6.5 MynbTHIUIETHAS TEOPHS TE€TEPOTeHHOTO KaTain3a 1 0 0 5
A.A. bananninna
1.1 TIlpeamer pU3NYECKOI XUMHH. 1 0 12 9)
7.4  MonsipHas 3JeKTpUIecKas IPOBOJUMOCTb 1 0 0 6
4  TEPMOJMHAMMWYECKHE CBOMCTBA 6 0 20 26
PACTBOPOB
4.1 Knaccudukamus pacTBOpOB 1 0 10 5
4.2  3axkoHBI paCTBOPUMOCTH Ta30B B KHUJIKOCTH 1 0 0 5
4.3  PacnpeneneHue BEIIECTBA MEXIY ABYMS 1 0 0 5
HECMEITHBAOIIUMHUCS HKHUIKOCTSIMH
4.4  3akon Payms 2 0 10 6
4.5 Pa3zbaBiaeHHBIC pAaCTBOPHI AJICKTPOJIUTOB 1 0 0 5
3.4 JInarpamMMbl COCTOSIHUSI TPEXKOMITOHCHTHBIX 1 0 0 5
CHCTEM
5 XUMHYECKASI KHHETUKA 5 0 20 22
5.2 ®opmaiibHas KUHETHKA 1 0 10 5
5.3 Teopun XUMHYECKOW KUHETUKH 1 0 0 5
5.4 TopeHue u B3pbIB 1 0 0 5
6 KATAJIU3 6 0 0 35
6.1 OcHOBHBbIE MOHATHUS 1 0 0 10
6.2 KuHeTrka roMOreHHOTO KaTaan3a 1 0 0 5
5.1 OcHOBHbIE TOHATHUS XUMUYECKON KUHETUKHU 2 0 10 7
3.3  ®a30Bble COCTOSHHS B IByXKOMITOHEHTHBIX 2 0 0 6
cucreMax
3.2 OcHoBHbIE MOHATHUSA (Ha30BbIX PABHOBECUI 1 0 0 5
3.1 3akoH geictByronmx Macc. [Ipuznaku 1 0 0 5
XUMHUYECKOTO PABHOBECHUS
1.3 ®opmynupoBKH NEpBOTO Ha4Yajga TEPMOANHAMHUKHI 1 0 10 9)
1.4  Tepmoxumus 2 0 0 6
2  BTOPOE U TPETBE HAYAJIO 4 0 10 16
TEPMOJUHAMUKMN.
TEPMOANHAMUWYECKHUE ®YHKIUN
2.1 Camonpou3BOJibHbIE U HECAMOIIPOU3BOJIbHBIE 1 0 0 5
TIPOIIECCHI
2.2 Tperbe HA4YaJIO TEPMOJMHAMUKH (TIOCTYIAT 2 0 10 5
[Tnanka)
2.3 TepmoauHamMu4ecKre CBONCTBA BEIIECTB 1 0 0 6
3  XUMHNUYECKOE PABHOBECHE. 5 0 0 21
CMEUIEHUE XUMHNYECKOI'O
PABHOBECHS. ®PA30BBIE PABHOBECHUS
B OJHO-, ABYX- "
TPEXKOMITIOHEHTHBIX CUCTEMAX
Hroro 40 0 104 180

4.2. Copepxanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3iesiaM (TeMam)

Kypc naboparopHbIxX 3aHATUN

Ne HaumeHoBaHue pasjesia / TeMbl JMCHUIIIHHBI \ Coaepxanue
1 BBEJIEHHME. ATPEI'ATHBIE COCTOAHUSA BEHLIECTB. OCHOBBI
XUMHYECKOH TEPMOJIUHAMMKN. TEPBOE HAYAJIO
TEPMOJANHAMMUKHU
7.6 PaBHOBECHBIE 3JIEKTPOIHBIC ITPOIIECCHI \ JlabopaTtopnas padora "IJ[C"




7.5 DnexkTponus JlabopaTtopHnas padora "CruiaBb"
7.1  OCHOBHBIE TOHATHS DIEKTPOXUMHUHU JlabopaTtopHas pabota "Kpuomerpus"
7 DJEKTPOXUMMUSA
1.1 TIlpeamer pusznueckor XMMUH. \ Beenenue. Texauka 0e30macHOCTH
4 TEPMOJIMHAMMWYECKHUE CBOMCTBA PACTBOPOB
4.1  Kiaccuduxanus pacTBOpOB JlaGoparopHas pabora "JlaBnenue
napa"
4.4 | 3akon Paymns JlabopaTtopHas pabora "Ileperonka"
5  XUMHUNYECKASA KHUHETHKA
5.2 | dopmasibHas KWHETHKA JlabGopaTopHas pabora "Kunernka 2"
5.1 | OCHOBHBIC MOHATHS XUMUYECKONH KUHETUKU JlabopaTtopHas paborta "Kunernka 1"
1.3 ®dopMynHpoOBKH IEPBOTO Havaja JlaGopaTtopHas pabota "Tepmoxumus
TEPMOJNHAMUKHI 1"
2 BTOPOE U TPETBE HAYAJIO TEPMOJANHAMMUKMN.
TEPMOJINHAMNYECKHUE ®YHKIIUN
2.2  Tperbe Ha4YaJIO TEPMOJUHAMHUKH (TIOCTYIIAT JlaboparopHas padota "Tepmoxumus
[Tnanka) 2"
Kypc JIeKIMOHHBIX 3aHATHI
Ne  HaumenoBanue pazgesa / Coaepixanue
TeMbI JHCIUITUHBI
1 BBEJIEHHE. ATPEI'ATHBIE COCTOSAHUS BEHIECTB. OCHOBBI
XUMHUYECKON TEPMOJINHAMMKH. TEPBOE HAYAJIO
TEPMOJNHAMUKU
6.6 IlpuroroBienue OO6mue ykazaHusi IpH BEIOOPE FeTepOreHHBIX
KaTaJIn3aTOPOB KaTaJnu3aTopoB.
6.4 T'ereporeHHBIN KaTaau3 Hocurens. Cnexanue. Y ienbHasi IOBEPXHOCTb.
Karanutuueckoe nerictBrue. AKTUBHBIN LIEHTpP. AJCOpPOLIHS.
AncopOenT. Ancop6at. Xumudeckas u pusndeckas
aacopOuuu. M3otepma ancopOruu. Mozaens uaeaabHOTo
azicopOLMOHHOrO cinos JIsHrMiopa. YpaBHEHHE N30TEPMBbI
JIburmiopa. buorpaduueckas u HHAyIMpPOBAHHAS
HeogHOopoaAHOCTU. CTaluy KaTAIUTUYECKOU PEaKIIUH.
Karanutnueckue obmactu paboThl KaTaan3aTopa.
6.3 KuciaoTHO-O0CHOBHBIN OOmMit KUCTOTHBIN MM OCHOBHOM KaTaju3.
KaTajamn3
1.2 OcHOBHBIEC TOHATHS OcHOBHbIE TIOHATHUSA: XUMHUUYECKasi TEPMOJAMHAMHUKA,
TEPMOJIMHAMHYECKAsi CUCTeMa (OTKpPBITasi, 3aKphITas,
M30JIMpOBaHHAs ), TapaMeTpbl CUCTEMBI (He3aBUCHMBIE,
3aBUCHMBbIE, HHTCHCUBHBIEC, SKCTEHCUBHBIE), YPAaBHEHUE
COCTOSTHUSI, TEPMOJIMHAMUYECKHI mpotiecc (M300apHbIH,
W30XOPHBIN, N30TEPMHUIECKUH, aTnabaTHIECKHH,
o0paTuMbIii, HEOOPATUMBIN, pABHOBECHBIH,
HEPaBHOBECHBII ), TEPMOAMHAMUYECKH PABHOBECHBIH
npoliecc, TEIIOBOE U MEXaHUUECKOoe paBHOBecrue. DyHKIIUU
COCTOSIHHS 1 PYHKITUU TTyTH OCYIIIECTBIICHHSI TPOIEcca.
7.6 PaBHOBECHBIC JICKTPOJHBIC  DJEKTPOJ. DIIEKTPOXUMHUYECCKAs PEaAKIIHS.

IIPOLECCHI OnexTpoxumuueckue eMeHTsl. J/[C raipBaHUYeCKOro
3JIEMEHTA. DJEeKTPOAHbIE MOTEHIMAbI. TUIIBI AIEKTPOIOB.
OneKTpoAsl NEPBOrO, BTOPOTO U TPETHETO POJIA.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE AJIEKTPOJIBI.
KoHuenTpannonsslie 3neMeHTsl. [loTeHnimomerpus.

7



7.5

DIIEKTPOJIN3

lNanpBanmyeckuit anement. 3akonsl Dapases.
Kynonomerust. Ynucno nepeHoca MOHOB.

7.3 | YpaenbHas dJEKTpHUECKast DNEeKTPOIPOBOAHOCTh PACTBOPOB. 3aBUCUMOCTb YEJIbHOMN

MIPOBOJAMMOCTH ANEKTPUYECKOM MPOBOJIUMOCTH PACTBOPOB OT
KOHIIEHTpALUK.

7.2  CpenHsisi MOHHAs Cpenuuii HOHHBIN KOXPPHUIMEHT aKTUBHOCTU. MloHHAs
aAKTUBHOCTD cuia pactBopa. [IpaBua.

7.1 OcHOBHBIE TOHATHUS DIIEKTPOJIUTHI. Y paBHEHUE XUMUYECKON peaKkuu
ANEKTPOXUMUHU JUCCOLUAMU. DJIEKTpoIuTHIecKast nuccounanus. CTeneHb

mucconuanui. KoncranTa nucconnanuu. 3aKoH
pasBenenust OctBanbia. SIBnenue coneBoro s ¢exra.
AKTUBHOCTb.

7 DJEKTPOXUMMUSA

6.5 MynbTHIIIETHAS TEOPUs [IpyHIMIIBI TEOMETPUYECKOTO U SHEPTETUUECKOTO
TeTEpPOreHHOro KaTaan3a cooTBeTCcTBUS. Teopus akTUBHbIX aHcambOieit H.1.

A.A. bananauna Ko0G303eBa. Dnexrponnas teopus JI.B. [1ucapxkeBckoro u
@®.D. BosbkeHIITEIHA.

1.1 Tlpeamer ¢puzmueckoi [Ipenmer duznueckoit xumuu. OcHoBHBIE pa3zensl DX.

XUMHH. OcHoBzble MeToAbl D@X. OCHOBHBIE arperaTHble COCTOSHUS
BemiecTB. MaeanbHbli ras3. I'a3oBble 3akoHbI: 3akoH boing-
Mapuorra, 3akoHn [lapns, 3axon I'eit-JIroccaxa,
00BEIMHEHHBIN ra30BbIi 3aKOH, yPaBHEHUE COCTOSHUS
UJIeIbHOrO Ta3a. PeanbHbie rasel. YpaBuenue Ban-aep-
Baannca. TBepaoe cocrosiHue (XapaKTepUCTHKU
KPUCTAJUTMIECKUX U aMOP(HBIX BemiecTB). XKuakoe
cocrosinue. OCHOBHBIEC XapaKTEPUCTUKH KUIKOCTH
(TIIOTHOCTH, MOJIAPHBIN 00BEM, THAICKTPUIECKast
MIPOHUIIAEMOCTD, AUIMOIbHBI MOMEHT, MOJICKYJIsIpHAas
pedpakuus, (ypaBuenue Jlopeni-JlopenTiia), mokasareinb
MIPETOMIICHUS ).

7.4 MonspHas >NeKTpUyecKast AOGcoutoTHas CKOPOCTh JIBUKEHUS MOHA. [101BUKHOCTD
MPOBOJIUMOCTb noHa. 3akoH Konbpayma. Konnykromerpus.

4  TEPMOJIMHAMMYECKHWE CBOMCTBA PACTBOPOB

4.1 Knaccuduxkanus pactBopoB  PactBop. PacTBopuMocTs. CriocoObl BbIpaskeHUs
KOHIIEHTPALlUU PacTBOPOB.

4.2 3aKoHBI paCTBOPUMOCTH 3akoH ['eHpu. 3aKOH 3aBUCHMOCTH paCTBOPUMOCTH Ia3a OT

ra3oB B JKHJKOCTH TEMIEPATyphl. 3aKOH PaCTBOPUMOCTH r'a30B B IPUCYTCTBUN
TPEThEro KOMIIOHEHTA. PacCTBOPUMOCTD TBEP/IBIX BELIECTB B
xuakoctu. OrpaHYEHHas B3aMMHasl PaCTBOPUMOCTh
JKUJIKOCTEH.

4.3 ' PacnpeneneHue BemecTBa 3akon pacnpenenenust Hepucra. Ypasuenne Hepucra-
MEXY IBYMs [unoa. Okcrpakuusd. TepMoanHaAMUYECKUE YCIOBHS
HECMEIINBAIOIIUMHUCS o0Opa3oBaHMs HIealbHBIX pacTBOPOB. M eanbHbIi pacTBOp
KHUAKOCTIMHU U YCJIOBUS ero 00pa3oBaHusl.

4.4 3akoH Payns [TonoxurenbHble U OTPULIATEIBHBIE OTKIOHEHHS OT 3aKOHA
Payns. KonnmuratusHble cBOMCTBa pacTBOpPOB. [loHMm*keHue
napa Haj pactBopoM. [loHm>keHne Temneparypsl
3amep3anus pactBopoB. Kpuockonus. [ToBeimenue
TEMIIepaTypbl KUIIEHUS! paCTBOPOB. DOYIIITHOCKOMHS.
Ocmoc u ocMoTHYECKOE aBiieHue. Y paBHeHue Bant-
Tododa.

4.5 Pa30aBieHHbIE PaCTBOPHI N3oTonnueckuit ko dument. bunapHsle pacTBOpbI

8



SJICKTPOJHUTOB

JIETYYMX BEIIECTB. THIBI TUarpaMm cocTosiHus (M300apa,
m3orepMma). Azeotpor. I u Il 3akonst KonoBasnoga.
Pa3znenenue xxuakux OMHApHBIX pacTBOPOB. OpakiMOHHAS
TpeXCTaauiiHas NEPEroHKa IByXKOMIIOHEHTHOW CUCTEMBI.
Ky6ogsrit octatok. Konnmencar.

3.4

5.2

5.3

HI/IanaMMBI COCTOAHUA

TPEXKOMIIOHCHTHBIX CUCTCM

TpeyronbHas nuarpamma I'n66ca-Pozeboma, TeOpembl.

XUMHNYECKAS KHHETUKA

dopmanbHasg KHHETUKA

Teopun XMMHUYECKOM
KUHETUKU

3akoH JnercTByomux Macc. OCHOBHOM MOCTy1aT
XUMHMYECKON KUHETUKU. [IopsaaKy peakuuy U uxX pereHus.
[lepuon nonynpespaiieHus. 3aBUCUMOCTb CKOPOCTH
peakuuu OT KOHUEHTpauuu. Peakuuu HyneBoro, nepBoro,
BTOPOI'0 M TPETHETO MOPSAKOB. 3aBUCUMOCTb CKOPOCTH
peakuuu OT TeMIEepaTypbl. DJHEPIUs akTUBalMH. Teopus
Appenuyca.

Teopus aKTUBHBIX CTOJIKHOBEHHU. Teopus
aKTUBHPOBAHHOIO KoMmIulekca. [lapamiensHele,
MIOCJIEZI0BATEIbHbIE, OOPATUMBIE U CONPSKEHHBIE PEAKIIHH.
Henneie peakuu. POTOXUMHUECKHUE PEAKIUH. 3aKOH
BanTt-I'odda. Bropuunsie peakunn. KBaHTOBBIN BBIXO/I.

5.4

['openue u B3pbIB

I'openue. B3priB. 1{enHoii B3pbIB. TemioBoii B3phIB.

KATAJIN3

6.1

OCHOBHBIE TTOHSTHUSA

KaTaJau3aTop, MOJOKUTEIbHbIM U OTPULIATEIbHBIA KaTaau3,
(hepMeHT, MEXaHHU3M JICHCTBUS, COCTOSIHIE PAaBHOBECHSI,
KOOpJUHATa peaKluy, KaTaIMTUYECKasi akTUBHOCTD,
yAaciibHas KaTaJIUTUUCCKasA aKTUBHOCTD, TOMOTE€HHBIN 1
reTepOreHHbIN KaTaau3, CEJIEKTUBHOCTh KaTalln3aTropa,
WHTHOWUTOp, HHTHOMPOBAHUE, SHEPTHUS pa3phIBa.
CootHomenue bpencrena-Ilonsnu.

6.2

5.1

KuHeTrka roMOreHHOIo
KaTajau3a

OCHOBHBIE TTOHSITHSA
XAMUYECKOH KHHETUKHU

KuHeTrnka roMOreHHOT0 KaTainmus3a. ypaBHeHI/Ie Muxasnuca.

CKOPOCTh 00pa3oBaHus, CKOPOCTh peaKIuu, Mexanu3M XP,
3JIEMEHTapHas CTaus PEAKLUH, MOJIEKYJISIPHOCTb,
KHMHETHYCCKAad KpuBasd, OTKPbITAA U 3aKpbITasd CUCTCMBI.
AKTUBHUPOBAHHBIN KOMIUIEKC. |'OMO- U reTepOIuTHYECKHUE,
TOMO- U TeTepoda3Hble PEaKIIUuH.

3.3

®da3oBbIEe COCTOSIHNA B
JIBYXKOMITOHEHTHBIX
cucTeMax

[TonsaTus nzomnersl U KOHHOABI. [IpaBuio peryara. Jlunuun
JTUKBHlyca U conuayca. dazoBas quarpamma
JBYXKOMIIOHEHTHOM CHUCTEMBI C 3BTEKTUKOM.
DBTEKTUYECKAsI TOUKA. DBTEKTUUECKAs TEMIIEpaTypa.
dazoBas [uarpamMma JABYXKOMIIOHEHTHOW CUCTEMBI C
KOHTPYIHTHO MHKOHKPY?HTHO TJIABSIIAMCS XUMUYECKUM
coenunenuem. Ilepurektuka. [leputexruueckas
Temriepatypa. @a3zoBas quarpaMmma JByXKOMIIOHCHTHON
CUCTEMBbI C HEOIPAHUYEHHON PaCTBOPUMOCTBHIO
KOMITOHEHTOB Y C OTPAaHUYEHHOU PACTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM PacTBOPE.

3.2

OCHOBHBIE TOHATHA
(ha30BBIX paBHOBECUH

¢a3a, pa3oBoe paBHOBecHe, (ha30BbIN MEPEXO/1, YUCIIO
cTeneHel cBOOOIbI, KOMIOHEHT cucTeMbl. [IpaBuio da3
I'n66ca. PaBHOBecHEe B 0JTHOKOMIIOHEHTHBIX CHCTEMaX.
Jwuarpamma coctosiHust Bozibl. Y paBHeHue Kiaysuyca-
Kunaiinepona.
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3.1 | 3akon geiictByronux macc.  [Ipu3Haku xumudeckoro paBHoBecus. CriocoObl

[Tpu3Haku XUMHYECKOTO BBIPKEHUSI KOHCTAHTHI paBHOBECHsI. Y paBHEHHE U30TEPMBbI

paBHOBECHS XUMHUYECKOH peakuuu. TepMoanHaMuyeckast Teopus
XUMHUYECKOro cpoacTBa. CMeleHne XUMUYECKOTO
paBHOBecusi. YpaBHenue Ilnanka-Ban-Jlaapa. Xumuueckoe
PaBHOBECHE B CIIy4ae peaKkluil TEpPMOJUHAMUYECKON

JTUCCOLIUAIUH.
1.3 ®opmynupoBKU NEPBOrO [ToHsTHS BHYTpEHHEW SHEPTUH, paOOThI U TEIIOTHI.
Hayajia TepMOJIMHAMUKH TennoeMKoCcTh TEPMOAMHAMUYECKON CUCTEMBI (yebHas,

MOJIIpHAsi, CPEIHSISI, UCTUHHAS, U300apHas, U30XOPHas).
Buner pabot (pabota pacivpeHus rasa,
ANEKTPOXUMUYECKasi, MAaTHUTHAS U T.1.). Pacuer paboThl,
TETUIOTHI U U3MEHEHHUSI BHYTPEHHEH SHEPIHH.

1.4 Tepmoxumus Tenmnora peakuu (TemnoBoit 3¢ dexr). CooTHOMIECHNE
MEX1y TeIUIOBBIMU A (eKTaMU peakiuy MPU MOCTOSTHHOM
JaBJICHUH 1 TIOCTOSIHHOM 00BbEME JIJISl PEaKIHi MEXITy
uaeanbHbIMH razaMu. 3akoH ['ecca. CtanaapTHas TemaoTa
oOpazoBanus BeniectBa. CrneacTBus u3 3akoHa ['ecca.
CrangapHas TEII0Ta CropaHus BellecTBa. 3HaYCHHE
3akoHa ['ecca. 3aBUCHMOCTB TETIIOBOTO 3 deKTa oT
temneparypsl. 3akoH Kupxroda. Kanopumerpuyeckoe
oIpeJieNIeHue TEIUIOBBIX 3(h(heKToB.

2 BTOPOE U TPETBE HAYAJIO TEPMOJANHAMMKMN.
TEPMOJNHAMUNYECKHUE ®YHKIIUN

2.1 Camompou3BOJIbHBIE U Kpurepun camonpoun3BoIbHOTO TEUEHUS MpOIieCCa.
HECaMOIIPOU3BOJIbHBIC DopMyIUPOBKH BTOPOT'O Havaja TEPMOJAUHAMUKH.
MPOLECCHI Ourponusi. CoiicTBa SHTponHH. CTaTUCTUIECKOE

TOJIKOBaHME SHTPOIIMH U BTOPOI0 Hayaja TEPMOAMHAMUKU.
VYpasuenue bonenmana. TepmoanHamMudeckas
BEpPOATHOCTh. CTaTHCTHYECKAs! TEPMOINHAMUKA.

2.2 | Tperbe Ha4aso Pacuer n3smMeHeHus SHTPOINHU IIPU PA3IUYHBIX IIPOLECCaX
TepMOJUHAMUKH (ocTynaT  (mpH Ga3oBbIX Mepexoax, XUMUYECKUX MPEBPALLECHUX,
IInanka) HarpeBaHUU BEIIECTBA, U30TEPMUYECKOM PACIIUPEHUN

ra3a). Tepmogunamuyeckue GyHkiuu. CBoOO HAS SHEPTUS
I'enpmronsia. Coboanas sueprus ' m60ca. Beruucnenue
cBOOOTHOM ZHeprun ['m60ca AByMs crioco0aMu.
TepmoauHaMuyeckne CBOWCTBA ra30B U T'a30BbIX CUCTEM.
XUMHYECKUH TTOTSHIINA U 00IIKE YCIIOBUSI PABHOBECHS
cucrteM. @yrutuBHOCTH (JieTydecTs). Koapduunent
¢yrutuBHoctH. Teopemsl [Ipuroxuna.

2.3 | TepMonmHaMHYECKHE Pacuer xapakTepucTHYECKHX (TEPMOTMTHAMHYECKHX )
CBOMCTBA BEILIECTB ¢bynkuii. Cxema mporiecca.

3  XUMHUYECKOE PABHOBECHUE. CMEHIEHUE XUMHNYECKOI'O
PABHOBECHS. PA3OBBIE PABHOBECHSA B O/IHO-, IBYX- U
TPEXKOMIIOHEHTHBIX CUCTEMAX

5. YueOHO-MeTOANYeCKOe o0ecnedeHne I CAMOCTOSITeIbHOI padoThl 00y4arOIIMXCs 110
AUCHHILINHE (MOIYJIIO)

[lepeueHs TeM 1Sl CAMOCTOSATEIBHOTO N3YUEHHUS:
1. 3akon I'ecca
2. ®a30BbIe paBHOBECHS
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3. 3akoH Paynsa

4. CmenieHrne XUMUYECKOTO PaBHOBECHSI

5. Mexda3ublii kKatamus.

6. Kitaccudukanms 37ekTpoaoB.

7. 'anbBaHUYECKUH DIIEMEHT.

YueOHo-MeTo1nYecKoe obecreyeHrne caMoCTOATEIbHOU paboThl CTYJCHTOB

1. «[Ipumepsl pemieHus 3a7ad Mo XUM. KMHETHKE U KaTalu3y: y4e0. MOCoOue CTyIl. XUM.
cret.». T. I1. Mynpuk — Crepnurtamak: u3a-po CO baml'y, 2013. — 91c¢.(kon-Bo-50 5k3.).
2. A. T. Crpombepr, . II. Cemuenko «Duszmdueckass xumusi: YdeO. I CTyA. BY30B,

oOyJaronuxcs 1mo xuM. cneruanbHocTam». [lox pen. A. I'. Ctpombepra — 5-e uzn., ucrnp., - M.:
Beicmr. mk. 2003. — 527¢.(xon-Bo 20 3K3.).

3. B. B. Epemun «3anauu o ¢puznueckoi XuMuu: Y4ed. mocodue s CTyI., 00yJIaroIuxcst
no cret. 011000 — Xumus u no HanpasiaeHuto 510500 — Xumus». — M.: Dk3amen, 2003. —
318c.(kon-Bo 24 7K3.).

4, OCHOBHBIE TEOPUHM W TMPAKTUKH XUMHYECKONH KHUHETHKHU: y4eO. mocoOue ajsi camocT.
pabotsl ctyn. mo xum. coeiy. T. II. Mynpuk — Crepautamak: M3g-so CO baml'y, 2014. —
91c.(xomn-Bo-75 3K3.).

6. YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecTedeHue JUCIUNIMHBI (MOIYJIA)
6.1. Ilepeyennb y4eOHOI JJuTEPATYPbI, HCOOXOAMMOM IS OCBOCHHS AUCHUIIIMHBI (MOIYJISA)
OcHoBHasi yyeOHasi iuTEpaTYpa:

1. Kynmpsmesa H. C., Bonmapea JI. I'. ®wusmdueckasas xumus: yded. uis OakajaaBpoB
By30B.— M.: FOpaiir, 2012. — 340c. - (Kos-Bo 3k3eMILIsIpOB: Bcero — 25).

2. OCcHOBBI (U3HUYECKON XUMHUU: TCOPHS | 337au: y4eO. ocoOue sl CTyl. 00yJaromuxcs
no cremn. 011000- Xumusa u o Hanpasienuto 510500 — Xumusa». B. B. Epemun; MI'Y
uM. M. B. JlomonocoBa — M.: Dx3ameH, 2005. — 478c.(kon-Bo 20 3K3.).

3. Crtpombepr A. I'., Cemuenko J[I. Il. ®usnueckas xumus: Yd4eO. Uis CTyA. BY3O0B,
obOyygaronuxcs 1o xuM. crnenuansHocTsaM. [log pen. A. I'. Ctpombepra — 5-e u3z., ucnp.,
- M.: Beicu. mik. 2003. — 527¢. (kon-Bo 20 3k3.).

JlonoIHUTeIbHAsSL y4eOHAas JIuTepaTypa:

1. 3umon, A.Jl. ®usnueckas xumus: Yueod. Ui CTyA. TeXHOI. crel. By30B / A. JI. 3uMoH,
H. ®@. Jlemenko. - M.: Xumus, 2000. - 315¢.: wi. — (Kon-Bo 3x3eMIuisipoB: Bcero — 29).

2. 3amaun mo ¢u3myeckoil xumuu: ydeO.mocoOume I CTYA.,00ydaroOIIMXCS IO
cnen.011000-Xumust u o HanpasieHuto 510500-Xumust / B.B.Epemun, C.1.Kapros,
N.A.Ycnenckas u ap. - M.: Dx3amen, 2005. - 318c.: uin. ( Kon-Bo 3x3eMmsipoB: Bcero —
24).

6.2. IlepeyeHb 2JIEKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEMEHHBIX NPO¢ecCHOHATBHBIX
0a3 JaHHBIX 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Nen/n  HammeHoBaHHe JOKYMEHTA C YKA3aHHEM PEKBU3HTOB

11



