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XUMHUYCCKOI'O paBHOBECHUA.

1. HEJU OCBOEHUSA JUCHUITJIMHBI

LlenssMu OCBOEHHSI AUCIUIUIMHBI (PU3HUECKast XUMUS ABISIOTCS (POPMUPOBAHUE Y CTYACHTOB
3HAaHUM MO0 OOLIMM 3aKOHOMEPHOCTSIM IPOTEKaHWsl XMUMMYECKMX peakUuil, yMEeHue Jenarb
HE0OXO0JUMBIE PaCUEThl, IPOBOUTH OLIEHKY KOHEYHOI'O pe3yJIbTaTa PEaKIMH U €€ HallpaBJICHUS B
3aBUCUMOCTH OT BHEUIHMX YyCiIOBUM. Dusnyeckas XUMHUS yAEIAeT IJIABHOE BHHUMAaHHUE
UCCJIEOBAHUIO 3aKOHOB IIPOTEKAaHUs XMMHUYECKUX IIPOLECCOB BO BPEMEHM U 3aKOHOB

3azlaq1/1 AUCHUIUIMHBL 3aKI0YaroTCa B IMPCACKAa3aHMKUM BPCMCHHOI'O XOJa XHMHYCCKOI'O
nmponecca M €ro KOHEYHOI'o pe3yjibTaTa B PA3JIMYHBIX YCJIOBUAX HAa OCHOBAHHMU JAHHBIX O
CTPOCHUU U CBOMCTBaX BCIICCTB, COCTABJIAOIINX U3YyYACMYI0 CUCTEMY.

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII BO
JucuunirHa pu3nyecKasi XMMUHM U3y4aeTcsl B 0043aTenbHON yacT yueOHOro I1aHa.
[TpepekBU3UTHl NUCHMILIMHBL: HEOpraHWYecKas XHMHs, OpraHuyecKas XUMHs, (HU3UKa,
MaTeMaTHKa, KOJUIOUIHASL XUMUSL.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCHUIIJIMHE
[Inanupyemble pe3ynbTarbl 0Oy4EHMsI 1O JUCLUIUIMHE, COOTHECEHHBIE C IJIAHUPYEMBIMU
pesynbratamu ocBoeHus: OITOI1

MaTepHUaJIOB.

XUMHUYECKUX CBOUCTB.

Kox ¢popmupyembix [Tnanupyemble pe3yabTaThl 00yYeHUS 1O HaumenoBanue
KOMITETEHIIHHA JTUCIUTUIMHE, B COOTBETCTBUU C HHAUKATOPOM OLIEHOYHOTO
JIOCTHKEHUS] KOMIIETEHIIUU CpencTBa
WNuaukatop Pe3ynbTaTel 00yueHus mo
JOCTHKEHUS JVICIIATUTAHE
KOMIIETEHIINH
OIIK-1 Crnocoben | OIIK-1.1. 3Haer | 3naem: OCHOBHbIE
U3y4aTh, TEOpEeTUYECKHE HNOHATUSL O  CTPOEHHUH
aHAJTM3UPOBATh, OCHOBBI XVMHH, | BEIIECTBA, pUpoe
UCIIOJIb30BaTh NPUHLUIBI CTPOCHHSI | XUMUUYECKOH — CBSI3M U
MeXaHU3MBI BEIIIECTBA, CBOWCTBa Pa3INIHBIX
XUMHUYECKHX MeXaHU3MBI U | KJIacCoB XUMUYECKUX
peakuui, 3aKOHOMEPHOCTH JJIEMEHTOB, COCITUHEHHH,
IPOUCXOIAIINX B | IPOTEKaHUS BEILIECTB U MaTepHAJIOB,;
TEXHOJIOTUIECKUAX XUMHAYECKHX Ymeem: poBOIUTH | TecTsl, BOMPOCH
nporieccax U | peakuui; nabopaTopHbIe
okpyxaromem wmupe, | OITK-1.2. VYwMeer | uccienoBanus, aHaIH3bI
OCHOBBIBASICh Ha | aHaJIM3UpOBaTh U | OTOOpPaHHBIX Mpo0 H
3HaHUSX O CTPOCHUU | HHTEPIIOINPOBATH o0pas31oB
BEIIECTBA, MPUPOJIE | pe3yIbTaThl, Braoeem: 0a30BbIMHU
XUMHYECKON CBSI3M W | TIOJyYE€HHBIC B XOJI€ | HABBIKAMHU
CBOMCTBaxX XUMHUYECKUX UCIOJIb30BAHUS
Pa3IMYHBIX  KJACCOB | SKCIIEPHMEHTOB; COBPEMEHHOM
XUMHYECKUX OIIK-1.3. Buageer | anmaparypsl pu
AJIEMEHTOB, HaBBIKAMHU MPOBEJICHUU  HAyYHBIX
COEZIMHEHUH, BEIIECTB | MPOBEACHUS UCCIIeIOBAHMIA;
¥ MaTepUaoB. XHUMHAYECKOTO MeTo/laMu  ©e301acHOro
IKCHEPUMEHTA, oOparieHus c
METOJaMHU XUMHAYECKHUMHA
UCCIIEI0BaHUS MaTepuajaMH C Y4eTOM
CBOWCTB BEIIECTB W | UX bu3nIecKkux 171




OIIK-2.  Cnocoben
UCTIOJTb30BaTh
MaTeMaTHYECKUE,
busnveckue, Gunko-
XUMHUYECKHE,
XUMHYECKHE METOJIbI
JUTSL  peIIeHUs 3aaa4d
npodeCccCuOHATBHON
JESTEIIbHOCTH.

OIIK-2.1. 3HaeT
TEOPETUICCKHE
OCHOBBI
(byHIaMEHTaIbHBIX
pa3nenon
MaTeMaTHKH,
(U3HUKY, XUMUH;
OIIK-2.2. Ymeer
HCIIOJIb30BATh
3aKOHBI,
CIPaBOYHBIE JAHHBIE
U KOJIMYCCTBEHHBIC
COOTHOIIIEHUS
MaTeMaTHKH,
(bU3UKY, XUMUHU IS
pelIeHus 3a1a4
npodeccnoHaTBEHOM
JIEATEIIbHOCTH;
OIIK-2.3. Bmageer
buznuecKuMu u
XUMUYECKUMH
METOIaMH
HCCICIOBAHMS,
MaTeMaTUYECKUM
armapaTom JUTS
00paboTku u
HHTEPIPETALIH
pe3yJIbTaTOB
IKCIIEPUMEHTA.

3naem: OCHOBHELIE
(dbyHIaMeHTaTbHBIC
noHsATUd B o0Jjactu

(bU3UYECKO XUMHUH;
Ymeem: ananu3upoBarts U

WHTEPIPETUPOBATH
pEe3yNBTaThl XUMUYECKHIX
HCCIeA0BaHUN IS
pelieHus 3a7a4
npodeccuoHaTbHON
JIEATEIIbHOCTH;
Bnaoeem. cnocoOHOCTBIO
BbIOOpa  COBPEMEHHBIX
METOJIOB aHanu3a
HEOOXOIUMBIX hias: |
U3Y4YECHUS CBOMCTB
BEIICCTB M IPOIIECCOB C
IPUMCHECHUEM
COBPEMEHHO
BBIYHCIINTCIEHON
TEXHUKU i
MaTeMaTH4eCKOM
CTaTUCTHKH.

TecTsl, BOIIPOCHI




4. OBPBEM U CTPYKTYPA JUCHUIIJIMHLI

Tpyn0eMKOCTh JUCHUILIMHBI COCTABIIACT / 3a4€THBIX €MHMUII,252 Jaca

TemMaTnyeckuil IaH
®opma o0y4yeHHs - OUHASA

Ne HanmenoBanue tem Konrakrnas pabora ®opMbl
n/m pas3zenon o0y4aromuxcs ¢ TEKYIIETo
JTUCIUTLTAHBI 8 MeJarornyecKuM CamMocT | KOHTpOIIs
o § paboOTHUKOM OSITEeNb | YCIEBaeMOCT
§ § o o . Hast u, popma
z| = = o S | pabota | mpomexyTod
2| 5| =8 & 2 F aTTecTaluu
= 2 5 9 5| S % §
5 &219¢ 37
5 |28 5 &l o &5

1. BBenenne. OcHoBHble | 3 | 1-2 | 4 - 1
MOHSITHSL U OTIpEACTICHUS

2. | llepBsrii 3akoH | 3 | 3- 8 5
TEPMOINHAMHUKHU. 4
Tepmoxumusa.  3aKOHBI
I'ecca u Kupxrodda

3. | Bropoii 3akoH | 3 | 5-6 | 4 4 5
TEPMOINHAMHUKHU.

OHTponus u eé
CTaTHCTUYECKOE
000CHOBaHUE.

4. | Oneprus Iubbca wu| 3| 7- | 4 4 4 Pelitunr
sHeprusi [ enbpMroibIa. 8 KOHTPOJTb
Pacuer u ucnons3zoBanue Nel
JTAHHBIX BEITMUIHH.

5. | Tpernii 3akoH | 3 | 9- | 4 4 4
TEPMOJIMHAMUKH. 10
[Tonsitue 00
a0COTIOTHOW SHTPOMHH.

6. | Xumuueckuii morenman | 3 | 11- | 4 4 4 Peittunr
U €ro 3aBUCUMOCTb OT 12 KOHTPOJIb
JIaBJICHUS " No2
KOHIIEHTPAIUH.

7. | XuMHYeCKOe 3(113-| 4 4 5
paBHOBECHE. 3aKoH 14
JIEUCTBHS Macc.

8. | ®a3oBbie  paBHOBecus. | 3 | 15- | 4 4 4
[TpaBuio ¢a3 'n60ca. 16

9. TepmonuHamuka 3(117-| 4 4 4 Peiitunr
pacTBOPOB 18 KOHTPOJIb
[TaprmanbHbie Ne3
MOJIIPHBIC  BEJTUYHHEI.
3akonbl Payns u I'enpu.

Bcero 3a 3 cemectp 36 36 36 Dk3ameH (36

4acoB)




10. | Xumuueckass KUHETHUKA. 2 2 4 3
Pacuer CKopocTei
XUMHUYECKUX PEAKLIUN.

11. | MonekyJasapHOCTh u 4 2 4 5
MOPSAIOK  XUMHYECKUX
peaKkuuid. MeTtonanl
OTIpeCNICHUsT  TMOpPsIIKA
peaxiuu.

12. | Peaknuu HIEpBOTO, 6 1 8 5
BTOPOTO, TPEThEro U n-

MOPSIIKA.

13. | 3aBUCUMOCTb  CKOPOCTH 8 1 8 10 Peiitunr
peakuuu oT KOHTPOJIb
TeMIepaTypbl. Heprus Nel
aKTHUBAIUH. 3akoH
AppeHnunyca.

14. | Cnoxuble peaxIum: 10 | 2 - 5
oOpaTuMele,
napajuiesIbHbIC u
COIPSIKCHHBIE.

15. | ®oroxumuyeckue u 12 | 2 - 7 Peittunr
LEMHBIE PEaKIUH. KOHTPOJIb

No2

16. | Karanutnueckue 14 | 2 4 10
pPEaKIUU M MX MEXaHU3M.
KaTanuzaTtopsl.

17. | OcHOBHBIE MOHATUSA 16 | 2 2 10

ANEKTPOXHUMHHU.
DNEKTPOXUMHUECKUE
peaKuu. Teopus

AppeHnnyca.

18. | DnekTpoHbIC 18 | 2 2 10 Petituar
MOTEHIIUAaJbl. Y paBHEHUE KOHTPOJIb
Hepscra. Ne3
DNEKTPOXUMHUECKUE
JJICMEHTHI.

Bcero 3a 4 cemectp 16 32 60 3auer ¢

OLICHKOH
Wroro no nucummivne 52 68 96 Ok3ameH (36
4acoB)
3auer ¢
OLICHKOH




Tpyn0eMKOCTh JUCHUILIMHBI COCTABIISACT / 3a4€THBIX €UHUII, 252 yaca

TemaTnueckuil MJIaH
®opma o0ydyeHus — 3204Ha (5 JieT)

No HaumenoBanue tem KonrakTtHas pabora Dopmbl
/1 pa3nenon 00y4Jarmuxcs ¢ TEKYIIEeTO
JUCIUILTAHBI S Mearoru4ecKumM CamocT | KOHTpoOIs
o § pabOTHHUKOM 0;:;15 yc;e;e(l)eMOCT
8l 8 ) Q 3 » POpMa
Z| = = o S | pabota | mpomexyTod
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1. Beenenne. OcuoBuble | 4 | 1-2 | 2 - 6
TIOHSITHSI U OTIPECIICHUS

2. | IlepBerit 3akoH | 4 | 3- 4 10
TEPMOJMHAMUKH. 4
Tepmoxumus.  3aKOHBI
I'ecca u Kupxrodda

3. | Bropoii 3aKkoH |4 | 56| 2 4 10
TEPMOIMHAMHUKH.

OHTponus u eé
CTaTHCTUYECKOE
000CHOBaHUE.

4. |DOuneprus Iubdbca wm |4 | 7- | 2 - 10 Peittunr
sHeprusi [enpmronsblia. 8 KOHTPOJIb
Pacuer u ucnonp3oBanue Nel
JTAHHBIX BETUYHH.

5. | Tperwmii 3akoH | 4 | 9- | - - 10
TEPMOJIMHAMUKH. 10
[Tonsitue 00
a0COJIFOTHON SHTPOIHUH.

6. | Xumuueckuii noreniman | 4 | 11- | - - 10 Peittunr
U €ro 3aBUCUMOCTb OT 12 KOHTPOJIb
JIaBJICHUS " No2
KOHIIEHTPAIUH. .

7. | XumMuueckoe 4 113-| 2 4 10
paBHOBECHE. 3akoH 14
JIEUCTBHUS Macc.

8. | ®azoBeie  paBHOBecus. | 4 | 15- | - - 10
[TpaBuio ¢a3 I'u60ca. 16

9. Tepmonunamuka 4 | 17-| - - 10 Peiitunr
pPacTBOPOB 18 KOHTPOJIb
[TapimansHble Ne3
MOJISIDHBIC  BEITUYHHBI.
3akonsl Payns u ['enpu.

Bcero 3a 4 cemectp 10 12 86 3auer




10. | Xumuueckass KUHETHUKA. 1-2 | 2 2 15
Pacuer CKopocTei
XUMHUYECKUX PEAKLIUN.

11. | MonekyJasapHOCTh u 34 2 - 20
MOPSAIOK  XUMHYECKUX
peaKkuuid. MeTtonanl
OTIpeCNICHUsT  TMOpPsIIKA
peaxiuu.

12. | Peaknuu HIEpBOTO, 56| - - 20
BTOPOTO, TPEThEro U n-

MOPSIIKA.

13. | 3aBUCUMOCTb  CKOPOCTH 78| 2 4 30 Peiitunr
peakuuu oT KOHTPOJIb
TeMIepaTypbl. Heprus Nel
aKTHUBAIUH. 3akoH
AppeHnunyca.

14. | Cnoxuble peaxIum: 9- | - - 20
oOpaTuMele, 10
napajuiesIbHbIC u
COIPSIKCHHBIE.

15. | ®oroxumuyeckue u 11- | - - 20 Peittunr
LICTTHBIE PEAKITUH. 12 KOHTPOJIb

No2

16. | Karanutnueckue 13- | 2 4 20
peaKUUH U UX MEXaHHU3M. 14
KaTanuzaTtopsl.

17. | OcHOBHBIE MOHATUSA 15- | - - 20
ANEKTPOXUMHUHU. 16
DNEKTPOXUMHUECKUE
peaKuu. Teopus
AppeHnnyca.

18. | DnexrpoaHBIE 17- | - - 20 PeiituHr
MOTEHIIUAaJbl. Y paBHEHUE 18 KOHTPOJIb
Hepscra. Ne3
DNEKTPOXUMHUECKUE
JJICMEHTHI.

Bcero 3a 5 cemectp 8 10 99 Ok3ameH (27

94acoB)

HUtoro mo gucnuiumue 18 22 185 3auer

Ok3ameH (27
9acoB)




Conepskanue JJeKIMOHHBIX 3aHATHI M0 IMCHUIIMHE

Pasnen 1. BBenenne. OCHOBHbIE IOHATHS U ONpeIe/IeHU.

Oranbl pa3BUTUS GUINYECKOW XUMHH. POJIb OTEYECTBEHHBIX U 3apYOCKHBIX YUCHBIX B
pa3Butuu pusmdeckoit xumun. OCHOBHBIC MOHATHUS U onpeseneHuss. CHCTeMBbI: N30JIMPOBAHHEIE,
3aKpBIThIE WU OTKpBITBIE. CocTosiHue cucteMbl. DyHKIUS cocTosHus. [Iporeccsl: m3obapHbIe,
W30TePMUYECKHUE, HM30XOpHBIC M anuabaTthyeckue. BHyTpeHHss sHeprus cucTembl. Pabora.
Temnora

Pa3znea 2. [lepBblii 3aK0H TepMOAUHAMUKHU. TepMoxumus.

MatemaTuueckoe BbIpaK€HUE 1-r0 3aKOHA TEPMOJMHAMUKH. DHTaibNus. M30xopHas u
n300apHasi TEIUIOTHI MPOLlecca U COOTHOLIEHHE Mexay HUMH. 3akoH ['ecca. Tepmoxumuueckue
ypaBHeHust. CTaHAAapTHBIE TEIUIOTHI 00pa30BaHMs U CropaHusi BemecTB. Pacder cranmapTHON
TCIJIOTHI XUMHNYCCKUX peaKquI M0 CTaHAAPTHBIM TCILJIOTaAM O6p8,30BaHI/I$I " CropaHust BCUICCTB.
TemnoTsl HEHTpanu3alUy, PacTBOPEHHs, TUApATAIMH. 3aBUCHUMOCTh TEIUIOTHI Tpolecca OT
TeMmneparypsl, ypaBuenue Kupxroda.

Pa3nen 3. Bropoii 3ak0H TepMOAMHAMMKH. DHTPONHUS.

OO6parumbie 1 HEOOpAaTUMBIE B TEPMOJIMHAMUYECKOM CMBICIIE MPOIecchl. MakcumaibHast
pabora mnpouecca. Ilonesnas pabora. OHTponuiiHas QopMyJIupOBKa BTOPOro Hayalia
TEPMOJMHAMHUKH. ODHTpONHs — (QYHKIHUS COCTOSHUS CHCTEMBI. V3MeHEHHe OHHTPOIUU B
M30JIMPOBAHHBIX CUCTEMaX. MI3MeHeHue SHTPOITUH PH U30TEPMHUUYECKHX MTPOIeccaX M M3MEHEHUN
temreparypbl. CTaTUCTHYECKUI XapakTep BTOPOrO Hauaida TEePMOAMHAMUKH. DHTpomus u eé
CBSI3b C TEPMOJMHAMHYECKON BEPOSTHOCTHIO cOCTOsIHUA cucTembl. Dopmyrna bonbimana.

Paznen 4. TepmoaunamMudecKue NOTEHIIHABI.
Xapakrepuctuueckue GyHKIuU. DHeprus ['enpMronbia. Jueprust [ m60ca; CBs3b MEXKIY
HuMU. M3menenue sHepruu ['enpmrounbia u sHeprun ['m66ca B caMonpon3BOIbHBIX MPOLIECCAX.

Paspnen S. Tpernii 3aK0H TePMOAMHAMHUKH.
TennoBas Teopema Hepucra. I[IpumMeHeHMe TEMIOBOW TEOPEMBbI K Ta30BbIM PEAKIUSIM.
[Toctynar [Tnanka. AGconmtoTHas sHTponus. CTaHIapTHAS SHTPOMHUS

Paznena 6. XumMuuyecknii moTeHIIHA.

MaremaTuueckoe IpeACTaBIeHUE XUMUYECKOrO MTOTEHIMANIA, KAK YaCTHOW ITPOU3BOJIHOU
XapaKTEPUCTUYCCKUX (PYHKIIMHA TIO YHCITy MOJIeH JaHHOTO KOMIIOHEHTa CHCTEMBI TpHU
ITIOCTOSAHHBIX 3HAUYCHUAX HE3ABUCUMBIX HapaMeTPOB 1 KOJIMYECTB BCEX OCTAJIBHBIX KOMIIOHCHTOB.
PaccmoTpenne XxuMuueckoro moTeHIMana Kak COOTBETCTBYIOIIETO TETIOBOTO 3 dekTa nin Kak
COBEPIIIAEMYIO pabOTy MPU U3MEHEHUH KOJIMUYECTBA KOMIIOHEHTA B CHCTEME.

Paspen 7. TepmoauHaMHKa XUMHYECKOI0 PABHOBECHH.

VYpaBHeHHE H30TepMBbl XUMUYECKOM peakiuu. TepMoJuHaMuYeckoe 000CHOBAaHUE 3aKOHA
JNENCTBYIOIIMX MAaccC AJI1 TOMOT€HHOIO U FE€TEpOr€HHOr0 XMMHUYECKOro paBHoBecus. KoHcranTta
XUMHUYECKOI0 PaBHOBECHUsI U CIOCOOBI €€ BhIpakeHus. g kKaxkaod oOpaTHMOI peakuuu mpu
JTAHHBIX YCJIOBUSX KOHCTAHTA PABHOBECHS SIBISECTCS BEIMYUHON IMOCTOSTHHOM M XapakTEPU3YET B
KOHEYHOM CUeTe INIyOMHY MPOXO0XKIEHUH MPSAMOM peakiui K MOMEHTY HACTYIUIEHUS PABHOBECHSI.

8



KoncTanTa paBHOBecHsI HE 3aBUCUT OT KOHIIEHTpAalMid peardpyromux BEIIECTB U HU3MEHSETCA
TOJIKO C M3MEHEHUEM TeMIIepaTyphl. Y paBHEHUsI M300apbl U M30XOPbl XUMUYECKON pPEaKIINU.
CrniencTBust, BBITEKAIOUIUE U3 ATUX YpaBHEeHUN. KOHCTaHTa XMMUYECKOTO PaBHOBECHUS U IPUHIUIT
Jle-lllarenpe. Pacdyer KOHCTaHTHI XWMHYECKOTO PABHOBECHUS C TOMOMIBIO  TaOJIHIT
TEPMOJMHAMUYECKUX BEITUYUH.

Paznen 8. Tepmoaunamuka ¢azoBbIX paBHOBECHIA.

I'omorenHnas u rereporensas cucremsl. @asza. Cocrapistomue BemecTsa. KOMIOHEHTHI.
da3oBble NpeBpallleHUs] U PaBHOBECHUS: HCHApeHHe, CcyOaumalnus, IUIaBJI€HUE, H3MEHEHUe
AIOTPONHON MoAuduKanuu. YUcio KOMIOHEHTOB U YMCIO cTeneHeil coboxasl. IIpaBmiio ¢a3
['n66c¢a. [IpornozupoBanue (pa30BbIX MEPEXOI0B MPH U3MEHEHHH yCcI0BUNA. OTHOKOMIOHEHTHbIE
cuctembl. JluarpaMmbl COCTOSIHUSI OJJHOKOMIIOHEHTHBIX CHUCTEM (BOJA, YIJIEKUCIBIN ra3, cepa).
VYpasuenue Kianelipona—Knaysuyca. Cs3b ¢ npuHuunom Jle-Illarense.

Paznen 9. TepmoaunamMuka pacTBOpoB
Baxxnoil xapakTepucTUkod s1000TO pacTBOpa SBISETCS KOHIICHTpAIUs, KOTOpas
MOKAa3bIBAET, B KaKOM COOTHOILIEHUU (BECOBOM WJIM OOBEMHOM) B3SITHl PACTBOPHUTENh U
pacTBOpEHHOE BellecTBO. PacTBOopbl MOryT ObITh pa30aBiieHHbIE M KOHLIEHTPUpOBaHHbIE. B
pa30aBICHHBIX PACTBOPAX COACPKHUTCS MAIOE KOJMIESCTBO, a B KOHIICHTPHUPOBAHHBIX — OOJIBIIIOE
KOJINYECTBO PACTBOPEHHOI'O BEIIECTBA 10 CPABHEHHUIO C KOJMUECTBOM PACTBOPHTEIIS.
KoHIleHTpanuo pacTBOPOB BHIPAKAIOT:
a) BECOBBIMU IMPOLIEHTAaMH, T.e. KOJIMYECTBOM TIpPaMMOB pacTBOpeHHOro BemiectBa B 100r
pacTBopa;
0) HOPMaJIbHOCTHIO, T. €. YHCIOM MOJIb-3KBHBAJICHTOB PAaCTBOPEHHOTO BEIIECTBA B JIUTPE
pacTBopa;
B) MOJISIPHOCTBIO, T. €. UACIIOM MOJIEH pacCTBOPEHHOTO BEIIECTBA B JIUTPE PACTBOPA;
') MOJISUTBHOCTBIO. T. €. YHCIIOM MoJiel pacTBopeHHoro BemiectBa B 1000 r pacTtBopuTesi.
B3anMocBs3b MCKOY CBOMCTBaMU paCTBOpOB: OTHOCUTCIIBHBIM ITOHUXXCHUECM HAaBJICHUS
rnapa, IOHIKEHHEM TEMIIepaTypbl 3aMep3aHus pAaCTBOPUTENA, IOBBIIICHUEM TEMIIEPATYPbI
KUIIEHUS PAacTBOPUTENSI U OCMOTHYECKUM JaBJICHHEM pPa30aBIEHHBIX PAcTBOPOB HEIETYUHX
HeaNleKTponuToB. Kpruockonuueckas U 30yIHMOCKOMUYECKasi KOHCTAHTHI M UX CBSI3b C TEIUIOTOU
KUIICHUS W TJIaBI€HUS pacTBopuTensa. OCMOTHYECKHE CBOMCTBA PACTBOPOB AJIEKTPOJIHTOB.
N3otonnueckuit kodddunment. Kpuomerpuaeckuii, 50yTHOMETPUYECKHI 1 OCMOMETPUYECKUI
METO/IbI OTIPEIEIICHUSI MOJIIPHBIX Macc.

Pazpnen. 10. KuneTnka XuMHYeCKHX peaKIuid.

Ipeamer u MeToaAbl XUMHYECKOH KHHEeTUKU. OCHOBHBIE MOHATHUSA. Peakiiyu npocteie
(ogHOCTaAMIHBIE) U CIOXHBIE (MHOTOCTaJMiHBIE), TOMOT€HHbIE M reTeporeHHbie. CKOpOCTb
TOMOT€HHBIX XUMHUUYECKUX PEAKIUI U METOABI €€ U3MEPEHMSI. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT
pa3uYHbIX (PAaKTOPOB. 3aKOH JIEHCTBYIOIIMX MACC ISl CKOPOCTH PEAKIINH.

Paznes. 11. YpaBHeHUSI KHHETUKH.



Ha ocHoBe OOMIMPHOrO 3KCIEPUMEHTAIBHOTO MaTepuana chopMyTUpOBAIM OCHOBHON
3aKOH XHMMMYECKOM KHMHETHKHM, YCTAaHABIMBAIOIIMN 3aBUCHUMOCTb CKOPOCTH PpEAKLUUN OT
KOHILICHTpAllUd  PEarupyrolIuX  BEIIECTB:  CKOPOCTh  XMMHYECKOM  peakuuu  INpsMO
IIPONOPLUMOHAIBHA POU3BENCHUIO KOHLEHTPALUMN PEarupyrolux BELIECTB, B3AThIX B CTEIICHSX
UX CTEXHOMETPUYECKUX KO3(PPHUIIMEHTOB. DTOT 3aKOH MOTYUYHII HA3BaHUE 3aKOHA JICHCTBUS Macc.
KoHcTaHTa CKOpPOCTM XapaKTepu3yeT 3aBUCHUMOCTb CKOPOCTH DPEAaKUUU OT IPUPOIBI
pearupyomux BEIIECTB U TeMIlepaTypsl. EcCiM NPUHATE KOHLUEHTPALMU BEIIECTB PAaBHBIMU
€IMHUILIE, MOXHO YCTaHOBUTb (PU3MUECKHI CMBICII KOHCTAHThI — OHa OyAET paBHa CKOPOCTHU
peakuuu. LleHHOCTb 3TOM KMHETUYECKOW BEIMYMHBI ONPEIENSIETCA TEM, YTO IPHU IOCTOSHHOU
TEMIIepaType OHA XapaKTEepPHU3yeT CIIOCOOHOCTh PEarnpyIONINX BEIIECTB K B3aMMO/ICH CTBUIO IPYT
¢ npyrom. UeM Bl pEaKIIMOHHAs CIIOCOOHOCTh B3aMMO/ICHCTBYIOLINX BEILECTB, TEM OOJIbIIIE
3HAQYECHUE KOHCTaHTBl CKOPOCTH U, CJIIEIOBATEIbHO, TEM BBIIIE, IIPU IIPOYUX PABHBIX YCIOBUSX,
cama CKOpOCTb PEAaKIUU.

Pa3nes. 12. Pacuersl A1 peakumii pa3JMYHbIX OPS/IKOB.

Pacuer HeoOpaTuMbIX peakuuil HyJI€BOro, IepBoro, BToporo mnopsaaka. llepuon
noJiynpeBpaiieHus. MoJIeKyISIpHOCTh M THOPSAAOK peakuuu. MeTonbl OIpeneieHus] Mopsaka
peaxuu.

Paznen. 13. 3aBUCHMOCTD CKOPOCTH PeAKLUH OT TeMIIEPATYPbl.

TemnepaTypHblii KOOPHUIUEHT CKOPOCTH peakiuuu. Teopuss aKTHUBHBIX OWHApPHBIX
coyaapeHuil. DHeprus aktuBanuu. CBsi3b MEXKIY CKOPOCTHIO PEaKIMHU U SHEPrueil akTHUBALIUU.
Onpenenenne SHEPrMM  AKTUBALMU.  ODJIEMEHTHl  TEOPHH  IEPEXOJHOTO  COCTOSHUS
(aKTUBMPOBAHHOTO KOMILJICKCA)

Pa3nes. 14. Ciio:kHble peakium.

OO6partumbie (IBYCTOPOHHHE), KOHKYpHpYIOIIUE (MapauieNbHbIE), MOC/IeI0BaTEIbHBIC,
conpsikeHHble. [lenmHple peakiuu OTAenbHBIE CTaauU LENHOW peakiuu. HepasBeTBICHHBIE U
pa3BeTBICHHBIC IEMHbIE peaknuu. DOTOXMMHUYECKHE peakluuu. 3aKoH (POTOXUMHUYECKOU
HKBHUBAJIEHTHOCTH DHHINTEHAa. KBaHTOBBIN BBIXOJ pEaKIun

Pa3nes. 15. Llennble 1 poTOXMMHUYECKHE PeaKIUH.

Hennble peakumn OrtaenpHble CTaauM LENHOW peakuuu. Hepas3BeTBieHHbIE U
pa3BETBJICHHBIE [IETIHbIE peakluu. Pa3inyaroT 1Ba THIA NENHBIX PEAKIMil: C HEPa3BETBICHHBIMU
Y Pa3BETBICHHBIMHU LeNsAMU. K epBOMy THITy OTHOCATCSI TAKHE PEAKIUU, B KOTOPBIX 33 KaXIbIN
UK (IPOMEXYTOUHYIO CTaJIWIO) OJIHA aKTHBHAs 4YacTHUIlA, B3aUMOJCHCTBYS C MOJIEKYJIOH
HCXOJIHOTO BEIIeCTBa, 00pa3yeT MOMUMO MOJIEKYJIbl KOHEYHOTO MPOJIYKTa TOJIBKO OJHY HOBYIO
AKTUBHYIO YacTUILy — CBOOOJHBIN paaukan uik atoM. K TakuM peakuusM OTHOCHTCS LieIHas
peakius oopazoBanuss HCl. B memHbIX peakuusx ¢ pa3BETBISIOMIMMUCS IETSAMH  Kaxaas
MCYE3HYBIIAs aKTHBHAs 4acTHULA T€HEPUPYET (POXKAAET) HECKOIBKO HOBBIX. ECTECTBEHHO, UTO
Pa3BETBIECHHBIE LIEIHBIE PEAKIMM MPOTEKAOT ¢ caMOyCKopeHueM. DOTOXMMHUYECKUE peaKInu.
3akoH (OTOXMMUYECKON IKBUBAJICHTHOCTH JWHINTeTHA. KBaHTOBBIN BBIXOJ] pEAKITUN

Paspnen. 16. KataauTnueckue npoueccsl.
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OnHuM u3 HauOoJiee pacpOCTPAHEHHBIX B XUMHUUYECKOW NMPAKTHKE METOJ0OB YCKOPEHUS
XUMUYECKUX PEaklMil SBISAETCS NPUMEHEHHME Karanu3aropoB. KarammszaropaMu Has3bpIBarOTCA
BEILECTBA, U3MEHSAIOIINE CKOPOCTh XUMUYECKUX PEAKLUNA, HO COCTaB U KOJIMYECTBO KOTOPBIX B
KOHIIC pPEaKLHMH OCTAeTCs HEU3MEHHBIM. l3MEHEeHue CKOPOCTH XUMHUYECKHX pEakuud B
IIPUCYTCTBUHU KAaTAJIM3aTOPOB HA3BIBACTCS KATAJIM30M, @ CAMU PEaKIUU, KOTOpPHIE IIPOTEKAIOT B
IIPUCYTCTBUM KaTaJIM3aTOPOB, HA3bIBAIOTCSA KaTaIMUTHYECKUMHU. Karanu3aTopsl OKa3bIBaIOT
pa3IM4YHOE BIUSHUE HA CKOPOCTb XMMHUUYECKHUX PEAKLUH: OJHHU YCKOPSIOT — IIOJIOKHUTEIbHBIC
KaTaJIu3aTophl, APYyTHE 3aMEIISI0T — OTPULATENIbHbIE KaTanu3aTopbl. [losioxurenbHblil 1
OTpULATENIbHBIN KaTanu3. PazBurtue ydeHus o kaTtanuse. ['OMOreHHBIM Karanus. MexaHusm
JEHCTBUS KaTalu3aropa. DHEPrusl akTHBALMM KaTaIUTUYECKUX peakuuil. KucioTHo-0cHOBHOM
karanu3. TopMoxeHre XUMUYECKUX peakiuii. Mexanus3m J1eicTBUS THTHOUTOPOB.

Paznen. 17. TepmoauHaMuka pacTBOPOB 3JIEKTPOJIUTOB

Teopus pacTBOpoB CHIBHBIX 3JieKTposiuToB Jlebas m Xiokkens. Ilorstue o0 moOHHOM
atMoc(epe. AKTUBHOCTh MOHOB U €€ CBsA3b C KoHIeHTpanuei. Koadduument aktuBHOCTH U
3aBHCUMOCTH €TI0 BEJIMYUHBI OT O0IIel KOHIIEHTPAIMH AJIEKTPOIUTOB B pacTBope. MoHHas cuna
pactBopa. [IpaBuio noHHON cuibl. 3aBUCUMOCTh KO3((HIIMEHTa aKTUBHOCTH OT MOHHOM CHJIBI
pactBopa. IlpoBomHMKM  BTOpOro poja. YjAelbHas, OSKBUBAJEHTHAs W  MOJIApHas
AIIEKTPONPOBOIHOCTD; UX U3MEHEHHE C Pa3BeACHUEM pacTBopa. MoJisipHasi 3J€KTPOIIPOBOJHOCTh
npu OecKOHEYHOM pa3BesieHnd. 3akoH Konbpayia. D1eKTpornpoBOHOCT HEBOJHBIX PACTBOPOB.
CKopoCTh ABUKEHUS U MTOABUKHOCTH HOHOB. [10IB>KHOCTE M rupaTanus (CoJIbBaTaIlisl) HOHOB.

Paznes. 18. DaeKkTpoaHbie NOTEHIIHABI.

MexaHu3M BO3HUKHOBEHHUSI DJICKTPOJHBIX IOTEHIMAIoB. YpaBHeHue HepHcra.
DNeKTpoXUMUYEeCKU moTeHnuan. CTaHIapTHBIC JJIEKTPOJHBIC MOTeHIManbl. Kiaccudukaus
A1eKTpo10B. CTaHIApPTHBIN BOJOPOJHBINA 3JEKTpoa. M3mMepeHue 3JeKTPOJHBIX MOTEHIIMAJIOB.
KoH1ieHTpannoHHble ralbBaHUYECKHE JIEMEHTHI. XUMHYECKUE UCTOYHUKH ToKa. OKUCTUTETHHO-
BOCCTAHOBHUTEIILHBIC MMOTECHITHAEI. MexaHuszm BO3HHKHOBCHHS. OKHUCIUTETBHO-
BOCCTAHOBUTEIIbHBIE JJIEKTPO/Abl. PeanbHbI CTAHAAPTHBIM OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIN
MMOTEHITHAI.

COJIEP)KAHUE JABOPATOPHBIX 3AHSATHM O JUCHUIINHE

Tema. 1. Onpeenenne TEIIOTHI PACTBOPEHHMS COJIU B BOJIE;

Tema 2. Onpenenenue kodhduimeHTa pacnpeaeaeHus BelecTBa B JBYX HECMEIINBAIOLINXCS
pacTBOPUTENSAX;

Tema 3. Onpenenenre napuagabHbIX MOJIIPHBIX 00BEMOB KOMIIOHEHTOB B OMHAPHBIX CUCTEMAX;
Tema 4. OnpeneneHre NOHWKEHUS TEMIIEPATYPbl KPUCTAIU3AUN PACTBOPUTEIS;

Tema 5. IlocTpoeHue nuarpamMMm IUIaBKOCTH OMHAPHBIX METAJUIMUECKHUX CHCTEM C Pa3IUYHBIM
TUIIOM PaCTBOPUMOCTH;

Tema 6. OnipereneHne KOHIEHTPALMOHHON 3aBUCUMOCTH TOBEPXHOCTHOT'O HATSXKEHUS paCTBOPOB
MOBEPXHOCTHO — aKTUBHBIX BEIIECTB;

Tema 7. Onpenenenne MOJIEKYJISIPHOM MacChl paCTBOPEHHOTO BEIIECTBA B OMHAPHOM PacTBOPE.
Tema 8. OnpeneneHue nopsaAKka TOMOT€HHOM XUMUYECKON peaklii U 3aBUCUMOCTH €€ CKOPOCTH
OT KOHIIEHTPALIMH KaTaau3aTropa;

Tema 9. M3yueHne KMHETHKY pa3IoKeHus MIEpOKCHIa BOAOPOAa B IPUCYTCTBUH KaTalu3aTopa;
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Tema 10. 3yueHue BIUAHUS TEMIEPATYPhl HA KHHETUKY PEAKIIMM HOIUPOBAHUS all€TOHA;
Tema 11. M3mepenue 31€KTporpoBOJHOCTH PACTBOPOB AIEKTPOJIUTOB;

Tema 12. U3mepenne D/1C raibBaHUYECKUX TENEH

Tema 13. Onpenenenue qUIOILHOTO MOMEHTA MOJIEKYJI BEILIECTBA;

Tema 14. Kunetrka peakiiuu OMBUICHHUS CIIOKHOTO Upa MIEI0YbI0.

5. OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTMN,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JUCHUIIVIMHBI U YYEBHO - METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Texkymui KOHTPOJIb yCIIEBAEMOCTH:

Pelitunr-konTpois 1

Bompoc 1. Jlins kakux IpoIeccoB CrpaBeiuBo cootHomenue dS = 6q/T?

OTBeThI:
1. Hns mro6seix; 2. s mro0bix uzotepmudeckux; 3. s moObix ooparumbix; 4. Jlns
o0paTUMbIX U30TepMHUYecKUX; 5. Hu as Kakux U3 mpuBeIeHHBIX.

Bormpoc 2. 3aBucHT i ©3MEHEHUE SHTPONUH JAaHHOW CHCTEMBI OT JOPMBI IyTH Mepexoaa e€ u3
OJIHOTO COCTOSIHUS B Ipyroe?
OrtBet:
4. 3aBucut; 2. 3aBUCHUT, €CIIU TIepexo]] uaeT Heooparumo; 3. He 3aBucur, ecinu nepexos
uaeT He oOpatumo; 4. 3aBUCUT, €CITK TIEpexo]l uaeT ooparumo; 5. He 3aBucur.

Bompoc 3. Kak u3mMeHHUTCS SHTPOMUS IpU U30TEPMUYECKOM MPEBPALIEHUN aMOP(PHOTO BEIECTBA
B KPUCTAIIMYECKYIO €ro MoIu(UKaIHIO?
OtBer:
1. He wsmenutcs; 2. Ymenbmutcs; 3. YBenuuutcs; 4. MoxeT M yBeIMYMBATHCA U
YMEHBIIATHCA.

Bonpoc 4. Ykaxute npaBuIbHYIO Pa3MEPHOCTb SHTPOIIUN?
Otser: 1. Ixoynb; 2. Jkoyas\ rpaayc; 3. xoyms\ monb; 4. JI*AtM; 5. Bee ykasaHHbIe
pa3MEpHOCTH HE BEPHBI.

Bompoc 5. Kak u3meHsieTcss 2HTpONUs TpH IUIABJIEHWW TBEPAOTO Tela WIW TPH HCIApEeHUU
KHIKOCTH?

Ortser: 1. YBenuuuBaercs; 2. YMenbmaercs; 3. He usmensiercsa; 4. MoxeT U yBeJIMUUBATHCS U
YMEHBIIATHCA.

Bonpoc 6. Ykaxure TOuHy10 (GOpMYIHPOBKY BTOPOTO 3aKOHA TEPMOTUHAMUKH.
OtBer: 1. Temyora HEe MOMKET MEPEXOJUTh OT MEHEE HArperoro Teia K Oojee Harperomy. 2.
TemioTa He MOKET CaMOINIPOU3BOJILHO MEPEXOAUTH OT MEHEE HAarpeToro Teja K 6osiee HarpeTomy
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teny. 3. TermoTa He MOXKET MEPEXOIUTH OT OOJIee HarpeTOro Teyia K MeHee HarpeToMy. 4. Terora
HE MOXET CaMOIIPOU3BOJIBHO MEPEXOAUTH OT Oojiee HArpeToro Teja K MEHee Harperomy. 5.
Tenora Bcera nepexoauT OT OoJiee HarpeToro Tejaa K MeHee HarpeToMy.

Bomnpoc 7. U3BectHO cooTHotienue dS > 6q/T. Koraa cienyer Opath 3HaK > U KOT/1a 3HAK =7
OtBert: 1. > st HEOOPATUMOTO MPOIIECCa U = JJIsl 00PaTUMOro; 2. > Il HEM30TCPMHUYECCKOTO
nporecca ¥ = ISl M30TEPMHUYECKOro; 3. > Ui HM30TEPMHUYECKOro Ipolecca u = s
HEU30TEPMUYECKOT0; 4. > Il HEM30JIMPOBAHHOW CHCTEMbI M = Ui U30JMPOBAaHHOM; 5. > s
00paTHUMOTO TpoLecca | = JJIsl HEOOPATUMOTO.

Bompoc 8. [ns kakux cHCTEM H3MEHEHUE SHTPONUU IO3BOJISIET YCTAHOBHUTH HAIpaBIICHUE
CaMOIPOU3BOJIBHBIX ITPOLIECCOB?

Otser: 1. [Ins mo0bix n3otepmudeckux; 2. J{ns paBHoBecHbIX; 3. s u3onupoBanHbix; 4. s
JM00BIX HE PaBHOBECHBIX; 5. BooOe 11s mro0bIX.

Bonpoc 9. B kakyio cToOpoHy MOiIeT peakiysi, €CJIl B PABHOBECHYIO CUCTEMY J00aBUThH OJIHO U3
HCXOIHBIX BEIIECTB?

Ortger: 1. Becerna Brpaso; 2. Beerma BieBo; 3. BripaBo, ecii 106aBiieHO ra3000pa3HOE BEIIECTBO;
4. Bneo, eciu 100aBJICHO Ta3000pa3HOe BemiecTBO; 5. BpaBo, eciu 100aBICHO TBEPIOC HIIH
JKHJIKOE BEIIECTBO.

Bompoc 10. Ot yero 3aBUCUT KOHCTAHTa PaBHOBECHUS PEAKLIUU?
Otger: 1. OT mapuManbHbIX AaBIEHUN UCXOAHBIX BEIIECTB U MPOAYKTOB peakuuu; 2. Ot obiero
naBieHust u remrepatrypsl; 3. Tonbko oT Temneparypsl; 4. Tonbko oT oOmiero gasienus; 5. OT
TEMIIepaTypbl U NaplLHaAIbHBIX 1aBICHUN YYACTHUKOB PEAKLIUH.

Bormpoc 11. Kak n3aMeHseTcss KOHCTaHTa PaBHOBECHS PEAKIIMH C POCTOM TEMIICPATYPBhI, €CITH IS
naHHo peakiuu AH > 0?7
Otgert: 1. Bo3pacraer; 2. YObiBaet; 3. He usmensercs; 4. Mensiercs mpon3BOJILHO.

PeliTunr - koHTpOJIB 2

Bomnpoc 1. B HekoTopoii peakiiuy npy M3MEHEHUH Ha4aJIbHON KOHIIEHTPALUu oT 1 10 3 MOJIb/IUTp
HepuoJl MOTynpeBpaleHust yMeHbiaercs ¢ 3 yacoB 10 20 MuHyT. KakoB mopsiiok 3Toi peakuuu
Y 4eMY paBHA KOHCTaHTa CKOPOCTH?

Bonpoc 2. Bpemsi momynpeBpalieHus BelIeCTBa B peakiuu nepBoro mnopsaka npu 323 K
cocrapnsier 100 munyT, a npu 353 K — 15 munyt. Boruncnure TemnepaTypHblidi ko3 duineHT
CKOPOCTH peaKlyHu.

Bonpoc 3. Ucnons3ys npaswio Baut-T'odda Bbrumcnurte, mpu kakoi Temmeparype peaxius
NPaKTUYEeCKH 3aKOH4YMTCA uepe3 15 muHyT, ecnu mpu 293 K Ha 310 Tpebyercs 2 daca.
TemnepaTypHblil KO3 ULIUEHT A7 3TOH peakuuu = 3.

Bonpoc 4. Kak 3aBUCHUT OT HMCXOJHOW KOHIIEHTpPAllMM PEArupyrollero BeEIIeCTBA NEPUOJ
MOJTYTIPEBPAIICHHUS T PEAKIIUH TTEPBOTO MOPsIIKa?
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Bonpoc 5. Kak 3aBUCHUT OT HCXOJHOM KOHILICHTPALlMM PEArupylolero BEUIECTBA IIEPUOJ
MOJIYTIPEBPAIICHUS JJI PEaKLMK BTOPOTO MopsiiKa?

Bompoc 6. Ompenenute 3HEPrui0 aKTUBAlMM PEAKLMU, JUISI KOTOPOH IIpU IOBBILIEHUU
temnepaTtypsl oT 295 1o 305 K ckopocTh peakiiyu yJ1BauBaeTCsl.

Bomnpoc 7. ConocraBbTe KOHCTAHTBI CKOPOCTEH IBYX PeaKkLUil BTOPOTO MOPSAIKA, €CIIH UCXOIHbIE
KOHIIEHTPaLMX 000UX pearupyroliyux BEIECTB OJMHAKOBbL. 3HAUYCHHS UCXOAHbBIX KOHIIEHTpAaLUi
U TIEPUOJIBI TIOTYTIPEBPALICHUN [T 3TUX peakiuii: nmepsast peakuus — 1,5 mons/n, u 200 MUHYT;
BTOpas peakuus — 2,0 Moab/1 1 300 MUHYT.

Bormpoc 8. DOneprus aktuauuu peakuuu 1 0onblie 3Heprum akTuBauuu peakuuu 2. [pu
TeMriepaType T1 KOHCTAHTBhI CKOPOCTH 3TUX peaklMil paBHbl. KakOBO COOTHOILIEHUE MEKITY
KOHCTAHTaMHM CKOpPOCTEH 3THX peakuuid npu Tz > T1?

Bompoc 9. CKopocTh peakluu BTOpOro mnopsaka pasHa 4,5-10 7 Monb/m-c IpH KOHIEHTPaLHUH
omHOro pearenta 1,510 Mons/m u apyroro 2,5 mMons/1. Paccuuraiite KOHCTAaHTY CKOPOCTH B
cM®/MoIb-c.

Bormpoc 10. Peakius TepMudeckoro pasiioKeHUsl 3TaHa SBJSETCS peaklMel MepBOro Nmopsaka.
IIpu 823 K KoHCTaHTa CKOPOCTH 3Toil peakiuu pasHa 2,5-10° ¢t a mpu 903 K — 141,5-10° ¢t
PaccuuTaiiTe nepuo nonynpeBpaiieHus s 3Tou peakuuu npu 873 K.

Bomnpoc 11. KoHcTaHTa CKOPOCTH peaKLMU OMBUIEHHUS! YKCYCHOITHIIOBOTO 3(hUpa IIEN0Ubl0 IpU
283 K pasna 2,38 munt-mosb -1, PaccunTaiiTe Bpems MOJOBMHHOTO pasjioKeHus >pupa, eciu 1
mutp 0,5 H pactBopa 3¢gupa cmemats ¢ 1 murpom 0,1 H pacTBopa mmienoyun. Peakius oMbuieHUS
s¢upa MOAYMHAETCS KHUHETUUECKOMY YPaBHEHHIO BTOPOTO MOPSAKA.

Bormpoc 12. Peakuust A + B = C Broporo nopsiaka. Eciu ucxoHble KOHIIEHTpaIMK paBHBI, TO 32
500 cexynn peakuus npoxoauT Ha 20%. 3a kakoe BpeMs, oHa mpouaeT Ha 60%?

PeliTunr — koHTpOIB 3
Bonpoc 1. KakoBa cBs3p Mexny kod(p(uUIMEeHTaMH aKTMBHOCTH KOMIIOHEHTOB OMHApHBIX
pacTBOpPOB B COOTBETCTBMH C 3akoHOM [n0O6ca — [[rorema? Hamwmmmure cOOTBETCTBYIOIIEE
MaTeMaTUYeCKOE BhIpaXKEHHUE.
Bonpoc 2. Yto Ha3bIBaeTcs napuuaibHON MoJisipHON sHeprueit ['nb0ca koMmnoHeHTa pacTBopa?
Bomnpoc 3. KakuM ypaBHEHHEM MOXET OBITh BbIpakK€Ha JIETy4eCTb ra3a NpPU CPAaBHUTEIHHO
HEBBICOKHX JIaBJICHUAX?
Bonpoc 4. KakoBo TepMOAMHAMUYECKOE YCIOBUE CAMOIPOU3BOIBLHOIO 00pa30BaHMUsI HICTUHHOTO
pacTBOpa Ipy MOCTOSIHHBIX JTaBJICHUM U TeMueparype?
Bompoc 5. Uto Ha3bIBatOT MoJIEM pacTBOpa?
Bomnpoc 6. KakoB TepmoanmHamuueckuid cMmbIci KOd(pQUIMEHTa aKTHUBHOCTH KOMIIOHEHTa B
pacTtBope?
Bonpoc 7. Kak MmeHsieTcst akTUBHOCTh KOMIIOHEHTA pacTBOpa MPH MOBBILIEHUH OOIIETO AaBJICHUs?
Hanummre cooTBeTCTBYIOIIEE MAaTEMATUYECKOE BhIPasKEHUE.
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Bomnpoc 7. UTo Ha3bpIBaeTCsl akTUBHOCTHbEO KOMIIOHEHTa pacTBopa’?

Bomnpoc 8. 3aBucuT 1 aKTUBHOCTH OT MPUHSATOTO CIIOCO0a BHIPAKEHHUS KOHIICHTPALIUHU?

Bormpoc 9. IlpuBenute MareMaTH4eCKylO 3alIUCh TEPMOJIMHAMUYECKOTO YCIOBUS PAaBHOBECHS B
MHOTOKOMIIOHEHTHOW CUCTEME IIPH MOCTOSIHHBIX JaBICHUU U TEMIIEpaType.

Bonpoc 10. Ykaxure, Kakoe 3HAYEHHWE MOXKET NMPUHUMATh NapIUabHBIA MOJSPHBIA 00beM
KOMIIOHEHTa PacTBOpa.

HpOMe)KyTO'-IHaﬂ aTrTecTanusd 1o uToraM OCBOCHHUA JUCHUITJIMHBI

(KOHTPOJIbHBbIE BONPOCHI K IK3aMeHY)
TemnoBbie 3¢ HEKTh XUMUYECKUX PEaKIUi U UX pacyerT.

TepmoauHaMuyecKkre MOTEHIUAIIBI U UX PacyerT.

Pacuer KOHCTaHTBI paBHOBECUSI XMMUYECKOM pEeaKIUu.

PacdeT KOHCTAaHT CKOPOCTEN XMMUUYECKUX PEaKIIUil.

Onpezenenue nopsiaAKa peakiuy pa3InyHbIMU METOJAMU.

DHeprusi akTUBAIlUU XUMHUYECKOM peakIuu u e€ pacyer.

3aBUCHMOCTH TETUIOTHI IIpoIlecca OT TeMIieparypsl. 3akoH Kupxrodda.
Pacnipenenenue snepruu. Sutponus. Dopmyna borsimana.

©oN R WNRE

Oueprust [ m06ca u sueprus ['enpmronbua, pacueT yKa3aHHBIX BEJTHYUH.
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. AbcomrotHas sHTponus. TpeTuit 3aKoH TePMOIUHAMUKH.

-
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. Tepmoannamuka Ga3zoBbIX MEPEXOOB.

=
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. 3aKkoH HeﬁCTBHH Macc. Koncranra PaBHOBCCHUA U eé pacyceT.
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. Bnusinue KaTajiu3aTopa Ha XUMHUUYCCKUC ITPOLCCCHI.
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. IlpaBuio ¢a3 ['ub0ca u ero npuMeHeHue;

=
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. HeoOpaTumeble peakiuy nepBoro nopsijaKa U uX pacyer.
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»

. HeoOGpatumplie peakiiuu BTOPOTo MOpsIKa U UX pacuer.

-
\l

. MeTtoapl onpeniesieHus: OpsIIKa PeaKIuu.
. 3aBUCHMOCTbh CKOPOCTH PEAKIIMHU OT TeMIIepaTyphl. 3aKOH AppeHuyca.

ol
©

. Teopust aKTUBHBIX COYAAPEHUN.

N
o

. [OMOTeHHBIN U TEeTEPOreHHbIN KaTaaus.
. DIIEKTPOXUMUYECKNE PEAKLIUU, yAETIbHAS U SKBUBAJIEHTHAS AJIE€KTPOIPOBOJAHOCTb.
22. Dnextpoxumudeckue 3neMenTsl. IJC u e€ pacuer.

N
[ixe

23.Ypasuenue HepHcTa. DneKTpo HbIE TTOTEHIUATIEL.
KonTposbHBIE BONIPOCHI AJIsI CAMOCTOATEIbHOM Pa00THI CTY/ICHTOB

1.HanwucaTs u 1aTh NOSCHEHUS MATEMATHYECKOTO BBIPAYKEHHUS [IEPBOTO 3aKOHA TEPMOJMHAMUKH
2. Yrto Ha3bIBa€TCS TEIUIOBBIM d(DPEKTOM XMMHUUECKON pEeaKIMK U KaK ero OMpeeIuTh?

3. HamucaTe U 1aTh MOSCHEHUS YPaBHEHHIO 3aBHCHUMOCTH TEIUIOBOTO 3 (}eKTa XUMHUYECKOM
pEaKMu OT TEMIIEPATYPHI TPU MOCTOSSHHOM JIaBJICHUU

4. Kak paccuutarh TEIJIOTY CrOpaHUs OPraHUYECKOrO COEAMHEHHs, pacroJjiaras JTaHHBIMHU I10
TEIJIOTaM 00pa30BaHUs Pa3INYHBIX BEIIECTB?

5. Hamucate ¢hopmymy 1 1aTh MOSICHEHUS O COOTHOIIICHUH SHTAJBIINN U BHYTPEHHEH YSHEPTUU JIJIS
JTAaHHOW TEPMOJIMHAMUYECKON CUCTEMBI

6. Hamucatp MareMaTHyeckoe BBIPAKEHHE W JaTh IMOSICHEHHWE O COOTHOUIEHUH MEXIy
M3MEHEHHEM DHTPOIHHU U TETIOTOH HEOOPaTUMOTO MpoIiecca.
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7. B KaKkOM COOTHOIIEHUH HAaXOJATCA MOJSPHBIE SHTPOIIUHU TPEX arperaTHbIX COCTOSTHUNA OJJTHOTO
BEIIECTBA: ra3a, )KUJIKOCTH, TBepAoro Ttena? Yro Gosbiie?

8. Kak 3aBucuT OT Temmeparypbl H3MEHEHHE »JHepruu [ubbca XUMUYECKOW peaKiuu?
ApryMeHTHpyiTe OTBET.

9. Kak u3mensiercsi sHeprusi ['enbMmroiplia npu HU30TEPMHUECKOM CKATUU raza B HJI€AJTbHOM
COCTOSIHMU?

10. YTo Ha3bIBaeTCS HACHILIEHHBIM MAPOM >KHIKOCTHU?

11. Yro B TepMoauHaMUKe Ha3biBaeTcs (ha3oit?

12. Kak 3aBUCHUT [aBJICHHE HACBILIEHHOTO I1apa PAacCTBOPEHHOI'O JIETy4ero BEIIeCTBA OT
TeMIepaTypbl?

13. KakoB TepMOIMHAMUYECKHIA CMBICI KO3 PHUIMEHTa aKTUBHOCTH KOMIIOHEHTA B pacTBope?
14. Kakue (akTopsl BIUSIOT HAa KOHCTAaHTY pPaBHOBECHS, €CIH PEarupylonlyl0 CHCTEMY
paccMaTpuBaTh Kak U€albHY0?

15. [Ins kakux peakuuii KOHCTaHTa PABHOBECHUSI paBHA PABHOBECHOMY JIABJICHHUIO B CUCTEME IIPU
JJaHHOM Temneparype?

16. Kak 3aBUCHUT OT MCXOAHBIX KOHLIEHTPAUMW pEarupyrollux BeEIIECTB MEPHOJ
MOJIYIIPEBPAIICHUS JJI PEaKLIMM BTOPOTO NopsIKa?

17. Hanumute W JAaiTe MOSCHEHHE BBIPAKEHUIO ISl KOHCTAHThI CKOPOCTH PEAKIIUU TEPBOTO
MOPsI/IKA.

@OHJ| OLEHOYHBIX CPEACTB AJI NPOBEACHMSI aTTECTallUd YPOBHS CHOPMUPOBAHHOCTH
KOMIIETEHIMH 00yUaromuxcs Mo JUCUUIUTHHE 0(hOPMIIIETCS OTAEIbHBIM JOKYMEHTOM.

6. YUYEBHO - METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIJINHBI

6.1. Kuuroodecne4eHHOCTH
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HanmenoBanue nuTepaTypsl: aBTop,
Ha3BaHUE, BU] U3aHNUS,

I'on n3panus

KHUT'OOBECIIEYEHHOCTb

KonunuecTBo 3x3eMILISIpOB

Hanuuune B 3neKTpoHHOM

H3/1aTeIbCTBO n3gaanii B Ondmmortexe Bnl'Y B oubmmoreke BalY
cootBercTBuu ¢ PI'OC BO
1 2 3 4
OcHoBHas muteparypa*
1 dusnueckas ¥ KOJUIOUTHAS 2015 20
xumus..Hurmarymnuaa H.I
YuebOHoe nocobue
2.®usnueckas xumus. Janusnse O., 1978 86
On6eptu ®@. — M.: Mup
3. dusuueckas xumus. DTkuHC 1. — 2017 30 http://znanium.com/catalog/
M.: Mup. product/948402
4.0cHOBBl  (DU3HYECKOH  XHMHH. 1989 10 http://dspace.www1.vlsu.ru/
Bopuartkuiit .M. — M.: Mup. handle/123456789/562
5.I1paktuyeckue paboThl MO 2015 30 https://e.lanbook.com/book/

¢uznaeckoit xumun. [unsgesa JLII.,
CynaxoBa H.H., benoycosa B.H.,
Munakoa T.C., MamonTos [".B.
YuebHoe nocodue. 2015. 244 crp.

68308

JlonoyiHUTENIbHAS IUTEpaTypa

1.Poaun B.B. ®usnueckas u
KOJIJIOMaAHas XUMUs: y‘{e6Hoe
nocobue. — CTaBpoOIOJb:
AI'PYC, 2013. — 156 c.

2013

10

2. Kupnuenko O. A.
IIpakTukyM N0 KOJIOUIHON XUMUMU:

VY4eOHO-METOINYECKOE TTOCOOHE -
M.:MIIT'VY, 2012. - 110 c.

2012

http://znanium.com/catalog/
product/757805

3. AdanacneBa b.H., ®xynosa
IO.I1. duznueckas xumus.
HN3narenncTBo JlaHb

2014

http://znanium.com/catalog/
product/514197

6.2.ITepuoguueckue U3TaHUA

1. Boga: XuMus 1 3KOJIOTHS.
2. CopOunoHHBIE U XpOMaTOrpapuuecKHe MpoIEeCChI.

3. Environ Technol.

4. Bocrouno — EBponeiickuii xypHaJl IEpeOBbIX TEXHOJIOTUI

6.3.uTepHeT — pecypcsbl

1. https://ru.wikipedia.org/wiki/

2. http://www.chemport.ru/
3. http://www.xumuk.ru/

4. http://elibrary.ru/
5. http://sci-hub.org/

7. MATEPUAJIBHO — TEXHUYECKOE OBECIHHEYEHHUE JNCHUIIJINHbBI

21.]'[5[ peannsanuu )I&HHOIZ JAUCHUIINIMHBI UMCIOTCS CIICHUAJIBHBIC ITOMCIICHUA JJI1 ITPOBECACHUA

3aHATUH JIeKYUOHHO20 MUNA, 3aHAMUU J1AO0PAMOPHO20 MUNA, 2PYRNOBbIX U UHOUBUOYATLHBIX
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http://sci-hub.org/
http://znanium.com/catalog/author/46b43211-6a03-11e6-93a4-90b11c31de4c

KOHCYIbMayuii, meKkyujeco KOHMpOJA U NpOMedCymounou ammecmayuu. JlabopaTopHble U
JIEKLIMOHHbIE 3aHATHS NpoBoJATCA B ayl. 331-1 «Dusuueckast U KOUIOUAHAS XUMUS.

[TepeueHb HCIOIB3YEMOTO JIMIEH3MOHHOrO IMporpaMmHoro obecredenuss Windows 7,
Microsoft Office 2010.

PaGouyto mporpammy coctaBui _a.x.H. ipod. Kyxtun B.A.
(®MO, noamuce)

Pentensenr
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(mpencraButens padboroaarens) reHepanbHbii gupekTop OO0 «BMT» k.1.H. [ToBOpoB A A.
(mecTo paboThl, momkHOCTH, DUO, oamHUCH)

[Tporpamma paccMoTpeHa U 0JJ00peHa Ha 3acefannu Kadeapsl XUMUU
[IpoTokon Ne oT rozga

3aBenytromnuii kageapoii_ a.x.H. npod.Cmuprosra H.H..
(®UO, noxmnucs)

PaGouas mporpamma paccMoTpeHa 1 000peHa Ha 3ace/laHui yueOHO-METOIMYECKOM KOMUCCUU
HarpaBieHuss 18.03.01 «Xumuueckass TEXHOJIOTHUSD)

IIporokomn Ne oT roxa
[Ipencenarenb kKoMuccuu 1.7.H. npod. ITanos 10.T....
(®HO0, noamucs)

JIMCT IIEPEYTBEPXJIEHUWSA
PABOYEN MTPOT'PAMMBI JTUCITATLIIMHBI
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Pabouas mporpamma ogo0peHa Ha y4eOHBIH roj

[Iporokon 3acenanus kadeapsl Ne oT roja

3aBeayromuii kadeapoit

Pabouas nmporpamma ogobpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanus kadeapsl Ne oT roja

3aBenyromuii kadeapoit

Pabouas nmporpamma ogobpeHa Ha y4eOHBIN TOJ

[Tporokon 3acenanust kKageapnr Ne OT roaa

3aBenyromnuii kageapoit

JIMCT PETUCTPALIMA U3SMEHEHU
B pabo4yI0 MporpamMMmy JAUCIUTUTHHBI

Qusuueckad XUMHA
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oOpa3zoBatenbHOI TporpamMMbl HanpapiieHUs moAroToBku 18.03.01 «XuMudeckasi TEXHOJIOTUSD,

HaNpaBICHHOCTh: « TeXHOIOrus 1 epepaboTKa MOTMMEPOBY

OakanmaBpuaT
Howmep Brecensr n3MeHEHUS B YaCTH/pa3aeibl Hcnonuurensb OcHoBaHUe
M3MEHEHUS paboueii mporpaMMbl DdUO (HOMEp M ;1aTa MPOTOKOIA
3acenanus kadeapbl)
1
2
3aB. kadenpoi /

Tloonuce [0)5(0)]
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