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XUMHYECKOT'O paBHOBECH .

1. IEJIM OCBOEHMUSA JTUCIUAITJIMHBI

LlenssMu OCBOEHMSI AUCUUIUIMHBI (pU3HUecKast XUMUs SABISIOTCS (POPMUPOBAHKE Y CTYACHTOB
3HaHUI 1O OOLIMM 3aKOHOMEPHOCTSIM IPOTEKAHUS XUMHUYECKUX PEaKLMH, yYMEHHe JenaTh
HE00XO/IMMBIE PAaCUEeThl, IPOBOAUTH OLEHKY KOHEYHOT'O pe3yIbTaTa peakluy U e€ HalpaBJICHUs B
3aBUCHUMOCTH OT BHEHWIHMX YycioBHH. PDusnueckas XuMuUsA YIEIA€T IJ1aBHOE BHUMAaHHE
HCCIEAOBAHUIO 3aKOHOB IIPOTEKAaHUsS XUMHUYECKHX IIPOLECCOB BO BPEMEHHM M 3aKOHOB

33,,[[21‘-11/1 AUCHUIUIMHBL 3aKJIOYal0oTCA B HOPCACKazaHWMM BPCMCHHOI'0 XOoda XHUMHUYCCKOI'O
mponecca M €ro KOHCYHOro pe3yjbTaTa B pa3jMYHBIX YCIOBHAX Ha OCHOBAaHHWH JaHHBIX O
CTPOCHUHU U CBOMCTBaX BCIHICCTB, COCTABIAOIINX U3YUACMYIO CUCTCMY.

MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JucuunirHa pu3nyeckass XMMUM U3ydaeTcs B 00s3aTeIbHON YacTH yuyeOHOro I1aHa.
[TpepekBU3UTHl AUCHUILIMHBI: HEOpPraHUMYECKasi XUMHUs, OpraHuvecKas XuMus, (QpHu3uka,
MaTeMaTHKa, KOJUIOUIHASL XUMUSL.

IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 11O JUCHUIIJIMHE
[Inanupyemble pe3ynbTaThl OOy4YEHMs [0 JUCLUUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbratamu ocsoenust OIIOII

Kox popmupyembix [Tnanupyemble pe3yabTaThl 00yUeHUS 1O HaumenoBanue
KOMITCTCHITHHA JTUCIUIIIINHE, B COOTBETCTBUU C MHIUKATOPOM OIICHOYHOTO
JOCTH>KEHHS] KOMIIETEHIIUU cpelcTBa
WNunukatop Pe3ynbpTaTsl 00yueHus 1Mo
JIOCTHOKCHHUS JUCLUIIIINHE
KOMIIETEHLIMHU
OIIK-1 Cnoco6en | OINK-1.1. 3naer | 3naem: OCHOBHBIE
M3y4aTh, TEOPETHUUECKHUE MOHATUS O  CTPOCHUU
aHaJIN3UPOBATh, OCHOBBI XUMUH, | BEILECTBA, pupojie
UCIIOJIH30BaTh MIPUHIUIIBI CTPOCHUS | XUMUYECKON  CBS3U U
MEXaHU3MBbl BEILIECTBA, CBOMCTBa pa3IUYHBIX
XUMUYECKHUX MEXaHU3MBbI U | KJIacCOB XUMHUYECKHUX
peaxkuuii, 3aKOHOMEPHOCTHU AJIEMEHTOB, COEIMHEHUH,
MIPOUCXOSIINX B | IpOTEKaHUs BEIIIECTB U MAaTEPHAJIOB;
TEXHOJIOTHYECKUX XUMHUYECKUX Ymeem: poBOAUTH | TecTsl, BOMPOCHI
npoiieccax U | peaKkIui; nabopaTopHbIe
okpyxarormem wMupe, | OIIK-1.2. VYwmeer | ucciaegoBaHus, aHAIA3bI
OCHOBBIBAsICh Ha | aHATU3UPOBAaTh U | OTOOpPAaHHBIX Mpo0 U
3HAHUSAX O CTPOCHHUH | MHTEPIOJIUPOBATH 00pasios
BEILIECTBA, IPHUPOJIE | pe3yJIbTATHI, Braoeem: 0a30BBIMU
XUMUYECKOW CBSI3M U | TIOJIYYCHHBIE B XOJI€ | HABBIKAMH
CBOMCTBAxX XUMUYECKUX HCIOJIb30BaHUS
Pa3IUYHBIX  KJIACCOB | IKCIIEPUMEHTOB; COBPEMEHHOM
XUMHUYECKUX OIIK-1.3. Bumageer | anmapaTypbl pu
AJIEMEHTOB, HaBbIKAMU MPOBEACHUN  HAayYHBIX
COEJIMHEHUH, BEIIECTB | TPOBEICHUS HCCIICIOBAHHIA;
1 MaTepHUaJIOB. XUMHUYECKOTO MeToJlaMu  ©e30I1acHOTO
AKCIIEPUMEHTA, oOpaiteHus C
METOaMH XUMUYECKUMHU
UCCIIEI0BAHUS MarepuaiamMu C Y4eToM
CBOMCTB BELIECTB U | UX buznuecKux u
MaTepHaoB. XUMUYECKUX CBOMCTB.




OIIK-2.  Cnocoben
UCTIOJIb30BaTh
MaTeMaTHYECKUE,
busnueckue, GU3NKO-
XUMHUYECKHE,
XUMHYECKHE METOJIbI
JUTS pEIICHUS 33129
npodeCcCuOHATBLHON
JESITEIIbHOCTH.

OIIK-2.1. 3Haer
TEOPETHYCCKHUE
OCHOBBI
byHIaMEHTAITBHBIX
pazzienoB
MaTeMaTHKH,
(bU3HKY, XUMUH,
OIIK-2.2. Ymeer
HCITI0JIb30BaTh
3aKOHBI,
CIIPaBOYHbBIC JTAHHBIE
U KOJIMYECTBECHHEIC
COOTHOIICHUS
MaTeMaTHKH,
(bU3UKY, XUMUU IS
penieHus 3a7a4
poQeCCHOHAIBHON
JIeITEIIbHOCTH;
OIIK-2.3. Bmuazaeer
(bu3MIeCKUMHU u
XUMHUYECKHUMH
METOIaMH
HCCJICIOBAHMS,
MaTeMaTUYeCKUM
anmapaTrom JUTSI
00paboTKu u
HHTEPIIPETAINH
pe3yNbTaToB
HKCIIEPUMEHTA.

3naem: OCHOBHBIE
(byHIaMeHTaIbHBIC
moHsATUA B  obOnacrtu

(U3UYECKON XUMHUH,
Ymeem: ananuzuposats 1

WHTEPIPETUPOBATH
PE3yJIbTaThl XUMHUYECKHX
HCCIIEOBaHUH IS
pelieHus 3a7a4
npo¢eCCHOHAIBHON
JIeITEIbHOCTH;

Brnaoeem. cnocoOHOCTBIO
BbIOOpAa  COBPEMEHHBIX
METOH0B aHanu3a
HEO0OXOIUMBIX s
U3YYCHHUS CBOWCTB
BEIIECTB ¥ TPOIIECCOB C
MIPUMEHCHHUEM
COBPEMEHHOM
BBIYMCIIUTEIbHOM
TEXHUKH u
MaTeMaTHYECKON
CTATHCTHKH.

TecTel, BOIIPOCHI




4. OBBEM U CTPYKTYPA JUCHUIIJIMHbI

TpynoeMKOCTh TUCHUIUIMHBI COCTABIISET / 3a4ETHBIX €IMHUIL 252 yaca

TemaTn4eckuil mjIan
®opma 00yueHHs - OUHASA

Ne HaunmenoBanue tem KonTtakTHas pabora Dopmbl
/T pasnenon oOyJaromuxcs ¢ TEKYIIETro
NUCHUTIIINHEI S neJarorunyecKum Camoct KOHTPOJIA
o § pabOTHUKOM OSITENIb | YCIEBAEMOCT
§ § . o . Hast u, popma
Z| = = < S .| pabora | mpomexyTod
@) @( 5 & . §§§ HOi
& E E E g 5 § §§ aTTecTalyu
5| 23/9¢ S 88
= |28 5 & o 88

1. Beenenne.  OcHOBHEBIE 1-2| 4 - 1
MOHSITHS U OTIPEICTICHUS

2. | Ilepssiii 3aKOH 3-| 4 8 5
TEPMOJIMHAMHUKH. 4
TepMmoxumus.  3aKOHBI
I'ecca u Kupxrodda

3. | Bropoii 3aKOH 56| 4 4 5
TEPMOIMHAMHKH.

OHTponus u eé
CTaTHCTUYECKOE
000CHOBaHHE.

4. | Oueprus  Iubbca wu 7- | 4 4 4 PeliTunr
sHeprus [ enpMroibIa. 8 KOHTPOJIb
Pacuer u ucnons3zoBanue Nel
JTAHHBIX BEJTUIHH.

5. | Tpernmit 3aKOH 9- | 4 4 4
TEPMOJNHAMUKHU. 10
[Tonsitue 00
a0COTIOTHON SHTPOMHH.

6. XHUMHUYECKHUI TOTEHINAT 11- | 4 4 4 Petitunr
U €ro 3aBUCUMOCTb OT 12 KOHTpPOJIb
JTaBICHUS Hu Ne2
KOHI[CHTPAITUH.

7. | Xumuueckoe 13- | 4 4 5
paBHOBECHE. 3aKoH 14
JIEWCTBUS Macc.

8. | ®a3oBble  paBHOBECHSI. 15- | 4 4 4
[Tpasuio ¢as ['nb6ca. 16

9. TepMmoguHamuka 17- | 4 4 4 PetiTunr
pacTBOPOB 18 KOHTPOJIb
[TapunanbHbie Ne3
MOJIIPHBIC  BEJTMYMHBI.
3axonsl Payns u 'enpu.

Bcero 3a 3 cemectp 36 36 36 Ok3ameH (36

4acoB)




10. | Xumuueckass KHUHETHKA. 2 2 4 3
Pacuer CKOpocTeH
XUMHYECKUX PEAKIIUH.

11. | MonekynspHOCTh u 4 2 4 5)

MOPAIOK  XUMHYECKHX
peaKuuid. Meroast
ornpezeneHus: mopsaKa
peaxiuu.

12. | Peakuuu MIepPBOTO, 6 1 8 5
BTOPOTO, TPETHETO U N-

MOPSIKA.

13. | 3aBUCUMOCTh  CKOPOCTH 8 1 8 10 Pelitunr
peakuuu oT KOHTPOJIb
TeMIeparypbl. ODHeprus Nel
aKTHUBAIUH. 3akoH
AppeHunyca.

14. | Cnoxuble peaknuu: 10 | 2 - 5
oOpaTuMele,
napajuiesIbHbIC "

COTIPSIKEHHBIE.

15. | doToxumuuecKue u 12 | 2 - 7 PeliTuar

LEMHBIEC PEAKIIUH. KOHTPOJIb
No2

16. | Katanmutrueckue 14 | 2 4 10
PEaKIUU U UX MEXAHU3M.

KaranuzaTopsl.

17. | OcHOBHBIC TTOHSTHS 16 | 2 2 10

ANEKTPOXUMUHU.
DNEeKTPOXUMHUYECKHE
peaKkuuu. Teopus

AppeHnyca.

18. | DnexTponHbIe 18 | 2 2 10 Peiitunr
MOTEHIIUATBI. Y paBHEHHE KOHTPOJIb
Hepscra. Ne3
DNEKTPOXUMHUECKUE
JJICMEHTHI.

Bcero 3a 4 cemectp 16 32 60 3ager ¢

OLICHKOM

HTOro 1mo JuCIUILIIHHE 52 68 96 Dx3ameH (36

YacoB)
3auer ¢
OLICHKOM




Tpy10eMKOCTh TUCIUTIIIUHBI COCTABJIsCT / 3a4€THBIX IUHMIL, 252 Jaca

TemaTnueckuii NJjaaH
®opma odyuenust — 3aounas (5 Jier)

No HaunmenoBanue tem KonraktHas pabora Dopmbl
n/n paszienos oOyJaromuxcs ¢ TEKYIIEeTO
T CIATUTHHBI S MearOrHYeCKUM Camoct | KOHTpOJIS
o § paboOTHUKOM OATENb | YCIIEBAEMOCT
§ § . o . Hast u, popma
Z| = = < S< paboTta | mpOMEXKyTOU
Ol 3 3 e 9 HOM
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1. Beenenne. OcHoBuble | 4 | 1-2 | 2 - 6
TIOHSITHSI U OTIPE/ICTICHUS

2. | llepBsrii 3akoH | 4 | 3- | 2 4 10
TEPMOINHAMHUKHU. 4
Tepmoxumusi.  3aKOHBI
I'ecca u Kupxrodda

3. | Bropoii 3akoH |4 | 5-6 | 2 4 10
TEPMOINHAMHUKHU.

OHTponus 51 eé
CTaTHCTUYECKOE
000CHOBaHHE.

4. | Ouepruss Iubbca wmu| 4| 7- | 2 - 10 PeliTunr
sHeprus [ enbpmronsblia. 8 KOHTPOJIb
Pacuer u ucnonp3oBanue Nel
JTAHHBIX BETUYHH.

5. | Tperwmii 3akoH | 4 | 9- - - 10
TEPMOJMHAMHUKH. 10
[Tonsitue 00
a0COJIFOTHON YHTPOIUH.

6. Xumnyeckui noredmman | 4 | 11- | - - 10 Petitunr
U €ro 3aBHUCHUMOCTh OT 12 KOHTPOJIb
JaBJICHUS u Ne2
KOHIIEHTPAIUH. .

7. | XuMHUYECKOe 4 |13-| 2 4 10
paBHOBECHE. 3aKkoH 14
JEUCTBUS Macc.

8. | ®a3oBbie  paBHOBecus. | 4 | 15- | - - 10
[Ipasuio das ['nb6ca. 16

9. | TepmoaumHaMuka 4 |1 17-| - - 10 PeliTunr
pPacTBOPOB 18 KOHTPOJTb
[TapunansHbie Ne3
MOJISIDHBIE  BETMYMHBL.
3akonsl Payns u ['enpu.

Bcero 3a 4 cemectp 10 12 86 3auer




10. | Xumuueckass KHUHETHKA. 1-2] 2 2 15
Pacuer CKOpocTeH
XUMHYECKUX PEAKIIUH.

11. | MonekynspHOCTh u 34| 2 - 20
MOPSIIOK  XMMUYECKHUX
peaKuuid. Meroast
OTIpEIICIICHUS TTOPSIKA
peaxiuu.

12. | Peakuuu MIEPBOTO, 56| - - 20
BTOPOTO, TPETHETO U N-

MOpsI/IKA.

13. | 3aBUCUMOCTh  CKOPOCTH 78| 2 4 30 Pelitunr
peakuuu oT KOHTPOJIb
TeMIeparypbl. ODHeprus Nel
aKTHUBAIUH. 3akoH
AppeHunyca.

14. | Cnoxuble peaknuu: 9- | - - 20
oOpaTuMele, 10
napajuiesIbHbIC "

COIPSDKEHHBIE.

15. | doToxumuuecKue u 11- | - - 20 PeliTuar

LEITHBIC PEAKIIHH. 12 KOHTPOJITh
No2

16. | Katanmutrueckue 13- 2 4 20
peaKIMu U UX MEXaHU3M. 14
KaranuzaTopsl.

17. | OcHOBHBIC MTOHSATHUS 15- | - - 20
NEKTPOXUMHHU. 16
DNEeKTPOXUMHUYECKHE
peaKkuuu. Teopus
AppeHnyca.

18. | DnexTponHbIe 17- | - - 20 Peiitunr
MOTEHIIUATBI. Y paBHEHHE 18 KOHTPOJIb
Hepscra. Ne3
DNEKTPOXUMHUECKUE
JJICMEHTHI.

Bcero 3a 5 cemectp 8 10 99 DOk3amen (27

4acoB)

Hroro o pucnuuige 18 22 185 3auer

Dk3amen (27
9acoB)




Conep:kaHue JJeKIMOHHBIX 3aHATHI MO IUCUUIIMHE

Pa3znen 1. BBenenne. OCHOBHbIE IOHATHSA U ONpPeAeIeHUs.

Oranel pa3BUTUs QU3NYECKON XUMHUHU. POJb OTEUECTBEHHBIX U 3apyOEKHBIX YUYCHBIX B
pasButuu pusudeckoit xumur. OCHOBHBIC MOHATHUS U onpesenieHns. CUCTeMbI: U30HPOBAaHHbIC,
3aKpBIThIe B OTKpBITHIe. CocTostHue cucTembl. DYyHKIMS cocTosiHusA. [Ipormecchl: n3o0apHEIE,
M30TEpPMUYECKHE, H30XOpHbIE W aauabarnueckue. BHyTpeHHsAs 3Heprusi cucrtembl. Pabora.
Temnora

Pasnen 2. [lepBblii 3axkoH TepMoanHaMuKu. Tepmoxumusi.

MatemaTtuueckoe BbIpak€HUE 1-ro 3aKOHa TEPMOJMHAMUKH. DHTaiblusd. M30xopHas u
n300apHas TEIUIOTHI MPOIecca U COOTHOIIEHNE MeXay HUMHU. 3akoH ['ecca. Tepmoxummuueckue
ypaBHeHus1. CTaHAapTHBIE TEIUIOTHI 00pa30BaHUS W CropaHus BemiecTB. Pacuer cranmapTHOIM
TEIUIOThl XMMUYECKUX PEaKIUi MO CTaHJAPTHBIM TEIUIOTaM O0pa30BaHHUs U CTOPAHUS BEILECTB.
TemnoTsl HeWTpanu3anuu, pPacTBOPEHHS, TUAPATAIMU. 3aBUCHMOCTb TEIUIOTHI Ipolecca OT
TeMmeparypsl, ypaBuenue Kupxroda.

Pa3nen 3. Bropoii 3akoH TepMOAUHAMUKH. DHTPOMUS.

OO6parumbie 1 HEOOpAaTUMbIE B TEPMOJIMHAMUYECKOM CMBICIIE MpoIecchl. MakcumaibHas
pabora mnpomecca. Ilone3nass pabora. OHTponuiiHas (GOpPMyJIMpPOBKAa BTOPOro Hauaia
TEPMOAMHAMHUKHU. OHTpONHUS — (QYHKIUS COCTOSIHUS cHCTeMbl. V3MeHeHHe OHHTPONHUH B
M30JIMPOBAHHBIX cUcTeMax. MI3MeHeHre SHTPOIUHY MPU U30TEPMHUUECKHX MPOLIECCaX U U3SMEHEHUH
Temneparypbl. CTaTUCTHUECKUN XapakTep BTOPOro Hauaida TEePMOAMHAMUKH. DHTpONUS U eé
CBSI3b C TEPMOJAMHAMUYECKOI BEPOSTHOCTHIO COCTOSIHUS cucTeMbl. Dopmyna bonbimana.

Pasznen 4. TepMoauHaAaMUYeCKHE MOTEHIIHAJIBI.
Xapakrepuctuueckue GyHkuu. DHeprus ['eapmronsia. Jueprus [ 160ca; CBsI3b MEXKITY
HuMmu. Msmenenne sHepruu ['enbmromnsiia v sHepruu ['n60ca B caMOMpPON3BOIBHBIX MPOIIECCaX.

Paznen 5. Tperuii 3aK0H TepMOAMHAMMKH.
TermoBast Teopema Hepucra. [IpumeHeHne TEMIOBOM TEOPEMBbI K Ta30BBIM PEAKIUSIM.
[Tocrynar [1nanka. AGconmtotHas sHTponust. CTaHAapTHAS SHTPOTIHS

Paszgen 6. XuMuuecKnii MOTEHIHAJI.

MaremaTrnueckoe NpeCcTaBIeHue XUMUYECKOT0 MOTEHIMala, KaKk YaCTHOM MPOU3BOJHON
XapaKTepUCTHUECKUX (PYHKIMIA TO YHUCTy MOJEH JaHHOTO KOMIIOHEHTAa CHCTEMBI TpH
MOCTOSSHHBIX 3HAYEHUAX HE3aBUCUMBIX TAPAMETPOB U KOJIMYECTB BCEX OCTAIBHBIX KOMITIOHEHTOB.
PaccmoTpenne XxuMuuecKkoro MmoTeHInana Kak COOTBETCTBYIOIIETO TETUIOBOTO 3 (deKTa Uil Kak
COBEpIIIaeMyI0 padoTy MTPH U3MEHEHUH KOJMYECTBA KOMITIOHEHTA B CHCTEME.

Paznen 7. TepmoanHaMuKka XUMHYECKOT0 PABHOBECHSI.

YpaBHEeHHE U30TEPMbI XUMHYECKOU peakiuu. TepMoInHaMruIeckoe 000CHOBAHHE 3aKOHA
JEUCTBYIOIINX MacC JUIi TOMOTE€HHOTO U T€TEpOr€HHOI0 XMMHUYECKOro paBHoBecusa. KoHcTranTa
XMMHUYECKOr0 paBHOBECHsl M CIOCOObI €€ BhlpaxkeHus. g Kakaol oOpaTUMOM peakuuu Ipu
JAHHBIX YCJIOBMAX KOHCTAHTA PAaBHOBECHS SIBIIICTCS] BEJIMUYNHOMN MTOCTOSSHHOW M XapaKTEpU3yeT B
KOHEYHOM cUeTe NTyOUHY MPOXOXKICHUN MPSMON peakIiii K MOMEHTY HACTYTIJICHHUS PABHOBECHSI.
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KoncranTa paBHOBecHsi HE 3aBHCUT OT KOHLEHTpPalUW pearupyrouuxX BEIIECTB U HM3MEHSETCS
TOJIBKO C M3MEHEHHEM TeMIepaTyphl.YpaBHEHUs KM300apbl U M30XOPbl XUMUYECKOW peakiuu.
CrnenctBusl, BRITEKAIOUINE U3 3TUX YpaBHeHHH. KOHCTaHTa XMMIUYECKOTO paBHOBECHS U IPUHIIUIL
Jle-lllatenpe. Pacuer KOHCTaHTHI ~XHMHYECKOTO paBHOBECHS C IOMOIIBIO  TaOIuI]
TEPMOJIUHAMUYECKUX BEJIMYUH.

Paznen 8. Tepmoaunamuka ¢a3oBbIX pAaBHOBECHIA.

I'omorennas u rereporentasi cucreMsl. @a3a. Cocrapinsromue BeniecTBa. KOMIIOHEHTHI.
da3oBble TpPEBpAIICHUS U DPABHOBECHSA: HCIApeHHe, CyOnuMaius, IUIaBlIeHUE, H3MEHEHHE
AJUIOTPONHON Moaudukanuu. YUcio KOMIIOHEHTOB U YHCIIO cTerneHnel cBoOossl. [IpaBuio ¢asz
I'nu66c¢a. IIpornozupoBanue (pa3oBbIX MEPEX0I0B NMPH U3MEHEHHH yCcI0BUNA. OTHOKOMIIOHEHTHbIE
cucteMbl. /luarpammbl COCTOSIHMSI OJIHOKOMIIOHEHTHBIX CUCTEM (BOJA, YIJIEKUCIBIN ra3, cepa).
VYpasuenue Knaneitpona—Knaysuyca. Ces3b ¢ npuniunom Jle-Illarense.

Paznen 9. TepmoguHaMmuka pacTBOpoOB
BaxHoll XapakTepucTUKOM 1H000ro pacTBopa sBISETCS KOHIEHTpALus, KOTopas
MOKa3bIBaET, B KAaKOM COOTHOUICHWH (BECOBOM WJIM OOBEMHOM) B3ATHI PACTBOPUTENHL U
pacTBOpeHHOE BelIecTBO. PacTBOpel MOTyT OBITH paz0aBiieHHBIE W KOHIICHTPHpPOBaHHBIC. B
pa30aBIEHHBIX PACTBOPAX CONEPIKUTCS MAJIOE KOJIMYECTBO, @ B KOHIIEHTPUPOBAHHBIX — OOJIBIIOE
KOJIMYECTBO PACTBOPEHHOT'O BEILIECTBA 10 CPABHEHMIO C KOJIMUYECTBOM PACTBOPUTEISL.
KoHneHTpanuio pacTBOPOB BBIPAKAIOT:
a) BECOBBIMU IPOLIEHTaMH, T.€. KOJUYECTBOM I'PaMMOB pacTBOpeHHOro BemiecTBa B 100r
pacTBopa;
0) HOPMaJIbHOCTBIO, T. €. YUCIOM MOJIb-3KBHUBAJIEHTOB PACTBOPEHHOI'O BEILECTBA B JIUTPE
pacTBopa;
B) MOJIIPHOCTBIO, T. €. YUCIIOM MOJIEH pacTBOPEHHOI'O BEILIECTBA B JIUTPE PACTBOPA;
') MOJISUTBHOCTBIO. T. €. YACIIOM MOJiel pacTBopeHHoro Bemectsa B 1000 T pacTBopuTENs.
B3anMocCBsI3p MEXIy CBOMCTBAMH PacTBOPOB: OTHOCHUTEIHHBIM IOHIKEHHEM JIaBJICHUS
napa, MOHWKEHMEM TeMIepaTypbl 3aMep3aHHs PACTBOPUTENS, MOBBIIMIEHUEM TEeMIIEpPaTyphl
KUIIEHUS] PACTBOPUTENS M OCMOTHYECKUM JaBJIEHHMEM pa30aBlIEHHBIX PAaCTBOPOB HEJIETYUHX
HeaNeKTposnToB. Kprockonuyeckast u 30yTHOCKOIMYECKasi KOHCTAHThI U UX CBSA3b C TEIJIOTOM
KATIEHUSI W TUIaBlIeHUs] pactBoputens. OCMOTHYECKHE CBOWCTBA PACTBOPOB AJIEKTPOJIHMTOB.
N3otonnueckuit koadduunent. Kpuomerpuueckuii, 30yTMOMETPUYECKHI 1 OCMOMETPUYECKUIN
METOBI ONPEIeIICHISI MOJIIPHBIX Macc.

Pa3nen. 10. Kuneruka XuMu4ecKHX peakuuii.

IIpeamer n MeToABI XUMHYECKOH KHHeTHKH. OCHOBHBIE NOHATHS. Peakiiu npocTeie
(ogHOCTaIMITHBIE) U CIOXKHBIE (MHOTOCTAJMKHBIEC), TOMOTE€HHbIE M reTeporeHHble. CKOpOCTb
TOMOT€HHBIX XUMUYECKUX PEAKIIUI U METO/bI €€ N3MEPEHUs. 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT
pa3nuYHbIX (PaKTOPOB. 3aKOH JEHCTBYIOLIMX MACC JIS1 CKOPOCTH PEAKIIHH.

Pasnea. 11. YpaBHeHHsI KHHETHKH.



Ha ocHoBe 0OOImIMPHOTO AKCIEPUMEHTAIBLHOTO Marepuana cGopMyITUpOBaId OCHOBHOM
3aKOH XHMMHYECKOW KHWHETHKH, YCTAaHABJIMBAIOIIUN 3aBUCUMOCTb CKOPOCTM peakuuil OT
KOHUEHTPAMK  PEarupyrolIux  BEIIECTB: CKOPOCTb  XUMHUYECKOM  PEAKIUU  [PSIMO
MPONOPIMOHATIFHA MPOU3BEICHUI0 KOHIECHTPAIIMN pearupyrouuX BEIIECTB, B3AThIX B CTEHEHIX
HX CTEXHUOMETPHUYECKUX KOI(PPHUIIUEHTOB. DTOT 3aKOH MOJIYYHJI Ha3BaHUE 3aKOHA JCHCTBUS Macc.
Koncranta ckopocTH xapakTepu3yeT 3aBHCUMOCTh CKOPOCTHM pEaKIUU OT MPHUPOJIbI
pearupyrommx BeIIEeCTB M TeMmmepaTypbl. Eciii NPUHATH KOHUEHTPALMU BEUIECTB PaBHBIMHU
€IMHUIIC, MOXKHO YCTAaHOBUTH (DU3MUYECKUN CMBICT KOHCTAHTBI — OHA OYyJeT paBHa CKOPOCTH
peakuuu. LleHHOCTh 3TOM KMHETUYECKON BEJIMYMHBI ONPEAEISIETCS TEM, YTO IPU MOCTOSHHOU
TEeMIIepaType OHa XapaKTepU3yeT CIIOCOOHOCTh Pearupyrolux BEIIeCTB K B3aUMOACHCTBUIO JIPYT
¢ apyrom. Yem BbIIIe peakIMOHHAS CIIOCOOHOCTh B3aUMOJICHCTBYIOIIMX BEIIECTB, TEM OOJbBIIE
3HAYEHHUE KOHCTAHTBI CKOPOCTH U, CIEI0BATEIbHO, TEM BBIIIE, IPU MPOYUX PABHBIX YCIOBHUSAX,
caMa CKOPOCTh PEaKkIIvu.

Pa3gen. 12. PacyeTsl 4015 peakuuii pa3In4YHbIX NOPSIKOB.

Pacuer HeoOpaTuMbIX peakuuil HyJEBOro, IepBoro, BToporo mnopszaka. Ilepuox
noJIynpeBpamieHus. MoJNeKyIsIpHOCTh U TOPSAIOK peakiuu. MeToibl OmpeneseHus MopsiaKa
peaxiuu.

Pazpe. 13. 3aBUCHMOCTB CKOPOCTH PeaKIIUH OT TeMIlepaTyphl.

TemmiepatypHblii  KOA(POUIMEHT CKOPOCTH peakiuh. Teopusi aKTUBHBIX OHHAPHBIX
coyaapeHuii. DHeprus aktuBanuu. CBs3b MEKIY CKOPOCTHIO PEAKIMH W dHEPTHEH aKTHBAIIWH.
OnpeneneHne  SHEPTMH  AKTUBAlMK.  DJIEMEHTHI  TCOPHUH  IEPEXOJHOTO  COCTOSHUS
(aKTHBHPOBAHHOT'O KOMILJIEKCA)

Paznea. 14. Cio:kHble peakuuu.

OOpartnmMble (IBYCTOPOHHUE), KOHKypHUpYOLIHe (TapajulelibHbIe), MOCIe0BaTeIbHEIE,
conpsbkeHHble. LlenHble peakim OTaenbHBIE CTQAMU IEMHOW peakiuu. HepasBeTBieHHbIE U
pa3BeTBIICHHBIE IeMHbIE peaknuud. @DoToXMMHYECKHE peakIUH. 3aKOH (OTOXMMHUYECKON
SKBUBAJICHTHOCTH DHHIITEHHa. KBaHTOBBINM BBIXO/ peaKIuK

Paznea. 15. llennbie 1 poTOXMMHYECKHE PeAKIINH.

Hennble peakumn OTaenpHbIE CTaAUMM LenHOM peakuuu. Hepa3peTBieHHblE H
pa3BETBJIEHHBIE IIENHBIE peakiuu. Pa3nuuaroT ABa TUMNA LEMHBIX PEAKIU: ¢ HEpa3BETBICHHBIMU
Y pa3BeTBICHHBIMU 1ensiMU. K mepBoMy THUITy OTHOCSITCSI TaKHE PEaKIMU, B KOTOPBIX 3a KaxKIblii
UK (TMPOMEXKYTOYHYIO CTaJUi0) OJHA AaKTHUBHAS YacTUIA, B3aWMOJEUCTBYS C MOJEKYJIOH
MCXOJIHOTO BEIECTBA, 00pa3yeT MOMUMO MOJIEKYJIBI KOHEUYHOTO MPOIYyKTa TOJIBKO OJHY HOBYIO
AKTUBHYIO YaCTHUILy — CBOOOJHBIA pagukai uiu atoM. K TakuMm peakiusiM OTHOCHTCS IeTHas
peakmus obpazoBanusi HCl. B menmHbIX peakiusx ¢ pa3BETBISMIOMMMUCS IEMSAMU  Kaxias
WCUYE3HYBINIAasi aKTUBHAsI YacTHIla TEHEPUPYET (POXKITAeT) HECKOIHKO HOBBIX. ECcTeCTBEHHO, UTO
Pa3BETBJICHHBIC IIETTHBIE PEAKIIMU MPOTEKAIOT ¢ caMOyCKopeHueM. DOTOXUMUYECKUE PEaKITUU.
3aKkoH (hOTOXMMHUYECKON YKBUBAJICHTHOCTH DiHIITelHA. KBaHTOBBIN BBIXO/ PEAKIIUU

Pa3nen. 16. Karaantuuyeckue nmpoieccsol.
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OpnuM u3 Hambosee paclpoOCTPAHEHHBIX B XUMUYECKOW MPAKTUKE METOAOB YCKOPEHHUS
XUMUYECKUX PEaKLMil SBIAECTCS NPUMEHEHUE KaTanu3aTopoB. KaTanuzatopamu Ha3bIBAKOTCS
BEILIECTBA, U3MEHSIOIINE CKOPOCTh XUMUYECKUX PEAKLU, HO COCTaB U KOJIMYECTBO KOTOPBIX B
KOHIIE pEaklUMH OCTAaeTCd HEU3MEHHbIM. VI3MeHEeHHEe CKOpPOCTHM XHMHYECKUX pEeaklud B
MPUCYTCTBUU KaTaJIM3aTOPOB HA3bIBAETCS KATAJIU30M, a CAMH PEaKlUH, KOTOpPbIE MPOTEKAIOT B
MPUCYTCTBUU KaTAJIU3aTOPOB, HA3BIBAIOTCSA KaTalUTH4YeCKuMU. KaTanuzaTopbl OKa3bIBalOT
pa3IMyHOE BIIUSIHUE HA CKOPOCTh XMMHUYECKHMX PEAKIUU: OJHU YCKOPSIOT — IOJIOKUTEIbHBIC
KaTaJlu3aTopbl, APYrHe 3aMeIJIsIOT — OTpHUIATeNIbHbIe KaTanu3atopbl. [lonoxurenbHbl U
OTpULIATENbHBIN KaTanu3. Pa3zButhe ydeHus o katanu3e. ['OMOreHHbI Katanu3. MexaHu3m
JNEUCTBUS KaTaJU3aToOpa. DHEPIUsl aKTUBALMU KATAIUTUYECKUX peakunid. KucioTHO-OCHOBHOMN
karanu3. TopMoxkeHre XUMUYECKUX peakiuil. MexaHusm J1eiCTBUS HHTUOUTOPOB.

Paznea. 17. TepmoanHaMuka pacTBOPOB 3JIEKTPOJIUTOB

Teopus pacTBOpoB CHIBHBIX 3JeKTpoiuTOB Jlebass u Xrokkens. [lonsarue o0 moHHOM
atMocepe. AKTUBHOCTb MOHOB U €€ CBA3b C KOHUeHTpauued. KoappuiuueHt akTUBHOCTH U
3aBUCHMOCTh €r0 BEJIMUYMHBI OT OOIIeH KOHIEHTPAMH 3JIEKTPOIUTOB B pacTBope. MoHHas cuiia
pactBopa. [IpaBmio noHHON CHIbl. 3aBUCUMOCTH KO3 (PHUIIMEHTa aKTUBHOCTU OT MOHHOM CHIIBI
pactBopa. IIpoBomHMKKM  BTOpPOro poxaa. YaenbHas, OJKBUBAJICHTHas M  MOJIsIpHas
3JEKTPONPOBOAHOCTD; UX U3MEHEHUE C pa3BeACHUEM pacTBOpa. MoJsipHast 3J1€KTPOIPOBOIHOCTh
pu 0ECKOHEYHOM pa3BeneHuu. 3akoH Konbpayiia. DneKTponpoBOIHOCTh HEBOAHBIX PACTBOPOB.
CKopocCTh ABHKEHUS U TIOJBUKHOCTH HOHOB. [10IBIYKHOCTD M ruApaTaIus (CoNbBaTallKs) HOHOB.

Pa3nen. 18. DieKkTpoaHbIe MOTEHIIHAJIBI.

MexaHu3M BO3HUKHOBEHHUSI AJIEKTPOJHBIX MOTEHIHAIOB. YpaBHeHue HepHcra.
DnekTpoXxuMuYecKuii moteHnuai. CTaHIapTHBIC AJICKTPOJHBIC MOTeHIManbl. Kinaccudukarus
91eKTpo1oB. CTaHMAPTHBIM BOJOPOJHBIN AJIEKTPOA. M3MepeHue SJeKTPOIHBIX MOTECHIIMAJIOB.
KoHuieHTpalmoHHple ralbBAHNYECKUE JIEMEHTBI. XUMHUYECKHUE UCTOUYHUKHU TOKa. OKUCIUTEIHHO-
BOCCTAaHOBHUTEIILHEIC MOTEHITHAEL. Mexanuszm BO3HHUKHOBEHHS. OKHUCIUTETBHO-
BOCCTAaHOBUTEJIbHBIE AJIEKTPOAbl. PeanbHbld CTaHIAPTHBIA OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIN
MMOTEHIIHA.

COJIEP)KAHME JIABOPATOPHBIX 3AHATHUM 1O JUCLUATIJIUHE

Tewma. 1. Onpenenenue TEMIOTH PACTBOPEHHUS COJTH B BOJIC;

Tema 2. Ompenenenne kodhduieHTa pacnupeaeneHnus BellecTBa B ABYX HECMEITUBAIOIUXCS
PaCTBOPHUTEIISX;

Tema 3. Onpenenenue napuuaibHbIX MOJIIPHBIX 00BEMOB KOMIIOHEHTOB B OMHAPHBIX CHCTEMAX;
Tewma 4. Onpezenenre MOHMWKEHUS TEMITEPATyPhl KPUCTAUIA3AIIUN PACTBOPUTEIIS,

Tema 5. [locTpoeHue auarpaMm TIABKOCTH OWHAPHBIX METAUTMUECKUX CHCTEM C Pa3jIMYHbIM
TUTIOM PacTBOPUMOCTH;

Tewma 6. Onpenenenre KOHIEHTPAITMOHHON 3aBUCHUMOCTH TTOBEPXHOCTHOTO HATSKEHHU ST pAaCTBOPOB
MTOBEPXHOCTHO — aKTUBHBIX BEIIECTB;

Tewma 7. Onpenenenre MOJEKYIIPHON MacChl PpAaCTBOPEHHOTO BEIIECTBa B OMHAPHOM PacTBOpE.
Tema 8. Onpenenenne MopsIka TOMOT€HHON XHMHYECKOW PEeaKIIMK U 3aBUCHMOCTH €€ CKOPOCTH
OT KOHIICHTPALIMK KaTaJlIn3aTopa;

Tema 9. M3ydyeHne KUHETUKH Pa3ioKEHUs MEPOKCHIA BOJOPOa B IPUCYTCTBUU KaTaIN3aTOPa;
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Tema 10. M3yueHne BIUSHUS TEMIIEPATYPhl HA KHHETUKY PEaKIIMU MOJAUPOBAHUS alleTOHA;
Tema 11. U3mepenue 31eKTpOnpOBOJHOCTH PACTBOPOB JIEKTPOJIUTOB;

Tewma 12. zmepenune 3/[C ranpBaHUYECKHX IETIEH

Tema 13. Onpenenenre TUMOJbHOTO MOMEHTA MOJIEKYJT BEIIECTBA;

Tema 14. KuneTnka peakiuu OMBIICHHS CIIOKHOTO (hupa MEN0Ybio.

5. OEHOYHBIE CPEJACTBA IJiAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU,
MPOMEXYTOYHOM ATTECTAIIMM 11O U'TOI'AM OCBOEHMUS
JUCIHUIIVIMHBI U YYEBHO - METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Tekynui KOHTPOJIb YCIIEBAEMOCTH

PeliTunr-kontposns 1

Bompoc 1. JIyis kakux mporeccoB crpaBeyinBo cooTHotmienue dS = 6q/T?

OTBETHI:
1. Jlna moObix; 2. Jnsg mo0bix uzorepmudeckux; 3. s moobix obparumbix; 4. s
00paTUMBIX U30TEpMUYECKHX; 5. HU 11 KakuX W3 MPUBEACHHBIX.

Bormpoc 2. 3aBucut 1 U3MEHEHHE SHTPOIUU JTaHHOW CHUCTEMBI OT ()OPMBI YT Mepexoa e€ u3
OJTHOTO COCTOSIHHS B JpyToe?
Otser:
4. 3apucHrt; 2. 3aBHCHT, €CIIM MTepexo1 uieT Heodparnumo; 3. He 3aBucHr, eciu mepexo;y
uaet He oOparumo; 4. 3aBUCUT, eclii Tiepexo]] uaeT ooparumo; 5. He 3aBucur.

Bompoc 3. Kak u3MeHHUTCS SHTPOMUS IPU U30TEPMUYECKOM MPEBPALLIEHUU aMOP(HOTO BEIeCTBa
B KPUCTAITMYECKYIO €ro Moaupukammio?
OtBer:
1. He usmenurcs; 2. YMenbmutcs; 3. YBenuuutcs; 4. MoXeT U yBEIHUMBATHCS U
YMEHBIIATHCS.

Bompoc 4. Ykaxure npaBUIbHYIO pa3MEPHOCTb SHTPOIUU?
Ortger: 1. JIxxoynb; 2. xoyns\ rpagyc; 3. Jxoyne\ monb; 4. JI*Atm; 5. Bee ykazaHnHble
pa3MEepHOCTH HE BEPHBI.

Bompoc 5. Kak u3meHsiercs »HTponusi MpH TUIAaBIEHUU TBEPAOTrO Tella WM MPHU HCTapEeHUU
JKUJIKOCTH ?

Otget: 1. YBenuuuBaercs; 2. YMmensbinaercs; 3. He usmensiercs; 4. MoxxeT U yBelIHUMUBATLCA U
YMEHBILIAThCS.

Bomnpoc 6. YkaxuTte TouHy10 (HOpMyITUPOBKY BTOPOT0 3aKOHA TEPMOJAUHAMHKH.
Otger: 1. Temnora He MOXET MEPEeXOAUTh OT MEHEEe HarpeToro Tejxa k Oojee Harperomy. 2.
Tennora He MOXKET CaMOIIPOM3BOJILHO NIEPEXOAUTH OT MEHEE HAarpeToro Teja K 0ojee HarpeTomy
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tenmy. 3. TermoTa He MOKET IEPEXOAUTH OT 00JIee HArPETOro Tejla K MeHee Harpetomy. 4. Ternora
HE MOXET CaMOIPOM3BOJBHO IMEPEXOJUTh OT OOJiee HArpeToro Tella K MEHee Harperomy. S.
Temora Becerna nepexonuT OT 0oJiee HArpETOro Tejia K MEHee HarpeTomy.

Bompoc 7. 3BectHOo cooTHOomenue dS > 6q/T. Korna ciaemxyer Oparh 3HaK > ¥ KOTJ1a 3HAK =7
Otser: 1. > mia HeoOpaTUMOro mporecca U = s 00paTUMOro; 2. > Al HEM30TEPMUYECKOTO
mporecca U = I U30TEPMHUYECKOro; 3. > JUIsi M30TEPMHUYECKOTO Tpolecca U = JUIs
HEM30TEPMHUYECKOr0; 4. > Ui HEU30JIMPOBAHHON CHCTEMBI U = JJISi U30JIMPOBAHHOM; 5. > s
00paTUMOro TIporiecca U = Jijisi HEOOPaTUMOro.

Bompoc 8. [lyis kakux cucTeM H3MEHEHHE YHTPOIHH MO3BOJISIET YCTAHOBUTH HAIIPABIICHUE
CaMOIIPOU3BOJILHBIX TIPOIECCOB?

Otsert: 1. lng m00b1X u3oTepmMudeckux; 2. J{ns paBHoBecHbIX; 3. [[ns m3onmupoBanubix; 4. s
00BIX HE PAaBHOBECHBIX; 5. BooO1iie yist 1100bIX.

Bomnpoc 9. B kakyto CTOpOHY MOWIET peaKiiysi, €CJIi B PABHOBECHYIO CHCTEMY J00aBHTh OJIHO U3
MCXOJIHBIX BEIECTB?

Ortgert: 1. Beerna BupaBo; 2. Beerna BieBo; 3. BripaBo, eciiu 106aBiieHO ra3000pa3HOE BEIIECTRO;
4. BieBo, eciu 100aBJIeHO ra3000pa3HOe BEIIECTBO; 5. BrpaBo, eciu 100aBICHO TBEPIOE HITU
KHUJIKOE BEIIECTBO.

Bonpoc 10. Ot uero 3aBUCHUT KOHCTaHTa PaBHOBECHUS PEAKLIUU?
Otger: 1. OT napuyanbHbIX JTaBIEHUH UCXOTHBIX BELIECTB U MPOAYKTOB peakiuy; 2. Ot olriero
naBieHust U remnepatypsl; 3. Toabko ot Temmneparypsl; 4. Tonbko oT oOuiero pasnenus; 5. Ot
TeMIepaTypbl U NapLUUAIbHBIX 1aBJICHUH YYaCTHUKOB PEAKIIHH.

Bompoc 11. Kak u3MeHseTCsl KOHCTaHTa PAaBHOBECHS PEAKIIUU C POCTOM TEMIIEPATYPHI, €CITU IS
nanHou peakmuu AH > 07?
OtgerT: 1. Bo3pacraer; 2. YObiBaet; 3. He usmensercs; 4. MeHsieTcst IpOU3BOIBHO.

PeliTuHr - KOHTPOIIB 2

Bomnpoc 1. B HekoTopoii peakiiuu npy U3MEHEHHH HadallbHOU KOHIIEHTpaluuu oT 1 10 3 MOJIb/IuTp
MIEpPHOJ] MOIYPEBPALIEHUS YMeHbIIaeTcs ¢ 3 yacoB 10 20 MuHyT. KakoB nopsAok 3Toil peakuun
Y YeMY paBHA KOHCTAHTA CKOPOCTH?

Bonpoc 2. Bpemst moiympeBpallieHHsl BellecTBa B peakiuu mepBoro mopsiaka mnpu 323 K
coctaBisier 100 munyT, a pu 353 K — 15 munyt. Beiuucnurte remnepatypHbsiii ko3dduuuent
CKOPOCTH pEaKLUH.

Bompoc 3. Ucnone3ys npaBuio Bant-I'opda Bbrumcnute, npu Kakoil TemmepaType peakuus
MpaKTUYeCKH 3akoH4MTCS depe3 15 mmuyT, ecim mpu 293 K Ha 310 TpeOyercs 2 daca.
TemmepatypHblit K03 duUIIUEHT A5 3TOH peakuuu = 3.

Bompoc 4. Kak 3aBHCUT OT UCXOAHOM KOHILIEHTpAllMM PEarupyrollero BEIIeCTBAa NEPUOJ
MIOJIyIIPEBPAIIECHUS ISl pEaKLMyU IIEPBOTo nopsaka?
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Bompoc 5. Kak 3aBHCHT OT HCXOIHON KOHIICHTPAIIMM PEardpylolilero BeElIecTBa IEPUO]
MOJTYTIPEBPAIICHUS JJIsl pEAKIIMK BTOPOTO MopsiiKa?

Bompoc 6. Ompenenute 3HEPTHIO aKTHBAIMHM PEAKIMH, s KOTOPOH TMPH MOBBIIICHUH
temnepatypsl oT 295 10 305 K ckopocTh peakiiuu yiBauBaeTCsl.

Bompoc 7. ConocraBbTe KOHCTaHTBI CKOPOCTEN ABYX pEaKIMii BTOPOTro MOPSAKA, €CIM UCXOIHBIE
KOHIEHTPALlMU 000UX pearupyrolnx BeUIeCTB OJUHAKOBbI. 3HAUEHUS UCXOIHBIX KOHLIEHTpaLUN
Y TIEPUOIBI TIOTYIPEBPAIICHUN IS 3THX PeaKIuii: mepBas peakius — 1,5 moaw/a, u 200 MuHyT;
BTOpas peakius — 2,0 mosb/1 u 300 MUHYT.

Bomnpoc 8. Dueprus aktuBanuu peakuu 1 0oJbIe 3Hepruu akTuBauu peakun 2. [pu
temneparype T1 KOHCTaHTBl CKOPOCTH 3THX peakiuil paBHbl. KakoBO COOTHOIIEHNE MEXTY
KOHCTaHTaMH CKOpOCTel 3TuX peakuuid mpu T2 > T1?

Bompoc 9. CKopocTh peakluu BTOpOro nopsaka pasHa 4,5-10 7 Monb/i-c Opu KOHIEHTPALUH
onHoro pearenta 1,5-102 Mons/n u apyroro 2,5 mMonb/n. PaccuuTaiiTe KOHCTaHTY CKOPOCTH B
cM®/Momb-c.

Bompoc 10. Peakius TepMUYECKOro pas3iioKeHUs 3TaHa SIBJISIETCA peakUued MepBoro Mmopsaxa.
Ipu 823 K koHCTaHTa CKOpOCTH 3TOi peaxiuu pasHa 2,5-10° ¢t a mpu 903 K — 141,5-10° ¢ .
Paccuuraiite nepuoa nonynpeBpamieHus uis 3Toi peakiuu npu 873 K.

Bonpoc 11. KoHcranTa CKOpOCTH peakMi OMBIIEHHUS YKCYCHOATHUIIOBOTO 3(Hpa LIET0UYbI0 MPH
283 K pasHa 2,38 munt-Mosb -1, PaccumTaiiTe BpeMs MOIOBMHHOTO pasnoxeHus s¢upa, ecu 1
mutp 0,5 H pacTBOpa 3dupa cMemats ¢ 1 mutpom 0,1 H pacTBOpa menoun. Peakuus oMplieHUS
a¢upa MOAYNHAETCS KHUHETHYECKOMY YPaBHEHHIO BTOPOIO MOPSIKA.

Bonpoc 12. Peakuus A + B = C Broporo nopsiaka. Eciiu ucxoiHple KOHIIEHTPAIlUN paBHBI, TO 32
500 cexynp peakius nmpoxoaut Ha 20%. 3a kakoe BpeMs, oHa npoiaer Ha 60%?

PeliTuHT — KOHTPOIH 3
Bonpoc 1. KakoBa cBA3p Mexay KoddduumeHTaMu aKkTUBHOCTH KOMIIOHEHTOB OWHApHBIX
pacTBOpPOB B COOTBETCTBUU C 3akoHOM [mb0ca — Jlrorema? HamummuTe COOTBETCTBYIOIIEE
MaTEMaTHYECKOE BBIPAXKECHHUE.
Bompoc 2. Yto Ha3bIBaeTcs napuuaibHON MoJisipHON Heprueit ['nb0ca koMrnoHeHTa pacTBopa?
Bomnpoc 3. KakuM ypaBHEHHEM MOXET OBITh BBIPa)KEHA JIETYUECTh ra3a Mpu CPAaBHUTEIHHO
HEBBICOKHX JABJICHUSX?
Bonpoc 4. KakoBo TepMoIuHAMHUYECKOE YCIOBUE CAMOIPOU3BOIBLHOIO 00pa30BaHUsI HCTUHHOTO
pacTBopa Ipy MOCTOSIHHBIX JTABJIEHUM U TeMneparype?
Bompoc 5. Uto Ha3bIBatoT MojieM pactBopa?
Bonpoc 6. KakoB TepMomHaMuyeckuii cMbIci K03 uiimeHTa akTHBHOCTH KOMIIOHEHTA B
pactBope?
Bomnpoc 7. Kak MeHsieTcs aKTHBHOCTh KOMIIOHEHTA pacTBOPA IPH MOBBIIICHUH O0ILET0 AaBICHUS?
Hanummre cooTBETCTBYIOIIEE MATEMATHUECKOE BBIPAXKEHHUE.
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Bompoc 7. YTo Ha3bIBaeTCsl aKTUBHOCTHIO KOMIIOHEHTa pacTBopa’?

Bomnpoc 8. 3aBuCHT 11 aKTUBHOCTB OT MPUHATOTO C1I0C00a BHIPAKEHHUS KOHIICHTPALUH?

Bomnpoc 9. [IpuBenure MaTeMaTHYECKYIO 3alMCh TEPMOJUHAMUYECKOTO YCIOBUSI PAaBHOBECHS B
MHOT'OKOMIIOHEHTHOW CHUCTEME NP MOCTOSIHHBIX JaBICHUU U TEMIIEpAType.

Bonpoc 10. Vkaxkute, kakoe 3HaYCHME MOXKXET MPUHUMAaTh NaplUUalbHBIH MOJISPHBIN 00beM
KOMIIOHEHTa PacTBOpa.

HpOMe)KyTO'-IHaﬂ aTrTecTanmsd 10 uToraM OCBOCHHUA JUCHUIIJIMHBI

(KOHTPOJILHBIE BONPOCHI K IK3aMEHY)
TemnoBbie 3P PEKTH XUMUYECKUX PEAKIIMNA U UX PacyerT.

TepmoauHaMuuecKe MOTEHIHUAIIBI U UX pacyer.

PacueTr koHCTaHTHI paBHOBECHSI XUMUUYECKOW PEAKLIUH.

Pacuer KOHCTAaHT CKOPOCTEH XUMUYECKHUX PEAKLIUN.

Omnpenenenre NopsaKa peakliuy pa3InyHbIMA METOJaMHU.

DHeprusi akTUBAIlMN XUMHUUECKOW Peakiuy U e€ pacyer.

3aBUCHMOCTH TEIUIOTHI TIpoIiecca OT Temmepatyphl. 3akoH Kupxrodda.
Pacnipenenenue suepruun. Dutponusa. @opmyna bonsiimana.
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. 3aBUCHMOCTBH CKOPOCTH PEAKIIMH OT TeMIEPaTyphl. 3aKOH AppeHuyca.

ol
©

. TeopHst aKTUBHBIX COYIAPEHUN.

N
o

. [OMOTeHHBIN U TeTepOreHHbIN KaTalaus.
. DIIEKTPOXUMUYECKUE PEAKLIUH, y/IeTbHASA U SKBUBAJICHTHAS 3JIEKTPOIIPOBOJHOCTD.
22. Dnextpoxumuueckue 3iaeMenTsl. DJ1C u e€ pacuer.

N
[ixe

23.Ypasuenue Heprcra. DeKTpo HbIE TOTEHIUATBI.
KoHTpoJsbHBIE BONIPOCHI 115l CAMOCTOATEILHON Pad0ThI CTYICHTOB

1.Hamnucatp 1 1aTh MOSICHEHHST MATEMAaTHYECKOTO BHIPAKEHHMS TIEPBOTO 3aKOHA TEPMOINHAMUKHI
2. Yto Ha3bIBaETCs TEILIOBBIM 3((HEKTOM XUMHUYICCKOW PEAKITUU B KaK €0 OTMPECITUTh?

3. Hammcate w JaTh MOSICHEHHS YpPaBHEHHUIO 3aBUCHMOCTH TEIUIOBOTO 3 (eKTa XUMUIESCKOU
peaKury OT TEMIIEPATYPBI IPU TOCTOSHHOM JIaBJICHUU

4. Kak paccudTaTh TEIUIOTY CTOpaHUsS OPTraHWYECKOTO COCAMHEHHS, pacroyiaras JaHHBIMH 0
TeII0TaM 00pa30BaHUs Pa3INYHBIX BEIIECTB?

5. Hanmcates popmyiy u 1aTh MOSICHEHHS O COOTHOIICHUH YHTATBITUY U BHYTPEHHEN SHEPTUH NS
JAHHOW TEPMOJINHAMUYECKON CUCTEMBI

6. Hammcarh MaTeMaTHYeCKOE BBIPAKCHHUE U AATh MOSICHEHUE O COOTHOIICHUH MEXITY
W3MEHEHHUEM DHTPOIHH U TETUIOTONH HEOOpaTUMOTO MpoIiecca.
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7. B KakoM COOTHOLIEHUH HAXOJATCS MOJIIPHBIE SHTPOIUH TPEX arperaTHbIX COCTOSIHUM OJHOTO
BEIIIECTBA: ra3a, )XUIKOCTH, TBepAoro Tena? Uro Gonbiie?

8. Kak 3aBucut ot Temnepatypsl usmMmeHeHue sHepruu ['ndoca XuMudeckon peakiumn?
ApryMEHTUpPYHTE OTBET.

9. Kak m3mensiercst sHeprus [elbMroiipiia mMpu H30TEPMHYECKOM CXKATHH Ta3a B HICATHHOM
COCTOSIHUM?

10. Yro Ha3wIBaeTCS HACBIIIEHHBIM MTAPOM JKHIKOCTH?

11. Yro B TepmMoarHaMuKe Ha3bIBaeTcs (hazoii?

12. Kak 3aBUCHT JaBJIEHHE HACBHIIICHHOTO Tapa PAacTBOPEHHOTO JIETYYEro BEUIeCTBA OT
TEMIEPATYPbI?

13. KakoB TepMouHaMU4eCKHil CMbICT KO3 PUIIMEHTa aKTUBHOCTH KOMIIOHEHTA B pacTBOpe?
14. Kakue (axTophl BIHAIOT Ha KOHCTAHTYy PAaBHOBECHS, €CIIM PEAarupyrollyl0 CHUCTEMY
paccMaTpuBaTh Kak UICATbHYI0?

15. JIns kakux peaxiuii KOHCTaHTa PaBHOBECHS paBHA PABHOBECHOMY JIaBJICHHUIO B CUCTEME MU
JAaHHOU Temmneparype?

16. Kak 3aBHCHUT OT MCXOAHBIX KOHILIEHTPALMA pEarupyromudx BEIIeCTB MEPUO
MOJIyIIPEBPAIICHUS ISl pEaKIIy BTOPOTO Mopsiaka?

17. HanumuTe u naiTe MOSCHEHHE BBIPAXKEHUIO ISl KOHCTAHThI CKOPOCTH PEAKIIMU TEPBOTO
MOpsJIKA.

CDOH,I[ OLCHOYHBIX CPCACTB JIA IMPOBCACHHUA aATTCCTALIMU YPOBHI C(1)OpMI/Ip0BaHHOCTI/I
KOMHGTCHHI/II;'I 06yqa}01m/1xca IO JUCHHUITIIMHE O(i)OpMJI?[CTC?I OTACJIbHBIM JOKYMCHTOM.

6. YYEBHO —- METOJIMYECKOE 1 HH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHMUIIIAHBI

6.1. KuuroooecneueHHOCTEL
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HammenoBanue nmurepatypsl: aBToOp,
Ha3BaHUE, BUJ U3IaHNUA,

I'ox n3nanus

KHUT'OOBECIIEUEHHOCTbD

KonnuecTBo sxk3eMIuisipoB

Hanuuue B anekTpoHHOM

H371aTCIECTBO n3nannii B onbimmorexke Bal'Y B ounonmorexke Bial'yY
cootBercTBuu ¢ ®I'OC BO
1 2 3 4
OcHoBHas nuTeparypa*
1 ®usnueckas v KOIUTONIHAS 2015 20
xumus..Hurmatynnuna H.I'
YuebHoe ocobue
2.@uznueckas xumus. Janusnec D., 1978 86
On6eptu @. — M.: Mup
3. ®usnueckas xumus. DTkuHC 1. — 2017 30 http://znanium.com/catalog/
M.: Mup. product/948402
4.0cHOBBI  (HM3UYECKOH  XUMHH. 1989 10 http://dspace.www1.vlsu.ru/
bopraukuit U.H. — M.: Mup. handle/123456789/562
5.IlpakTudeckue paboThl 10 2015 30 https://e.lanbook.com/book/

¢usnueckoit xumun. Hlunsesa JLIT.,
CynaxoBa H.H., benoycosa B.H.,
Munakoga T.C., MamonTos I".B.
VYuebHoe nmocobue. 2015. 244 ctp.

68308

JononHurtenbHas auTepaTypa

1.Poaun B.B. ®usuueckas u
KOJUIOMJIHAsI XUMUS: yqe6Hoe
noco6ue. — CTaBpoONob:
AI'PYC, 2013. — 156 c.

2013

10

2. Kupuuenko O. A.
IIpakTukyM N0 KOJJIOMTHOM XUMUHU:

Y4eOHO-MeTOIMYECKOE TTOCOOHE -
M.:MIIT'V, 2012. - 110 c.

2012

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

3. A¢anacseBa b.H., ®kynosa
I0.I1. ®usznueckas xuMus.
N3narenscTBO JlaHb

2014

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

6.2. llepuoguyecKue u3aHus

1. Boxa: XuMHs ¥ SKOJIOTHSL.
2. CopOuMOHHBIE U XpOMaTOTrpaprUecKue MPOIECCHI.

3. Environ Technol.

4. Boctouno — EBponeiickuii xypHai nepeJoBbIX TEXHOIOT M

6.3. UHTepHeT — pecypchl

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

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

4. http://elibrary.ru/
5. http://sci-hub.org/
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http://znanium.com/catalog/
http://dspace.www1.vlsu.ru/
http://znanium.com/catalog/author/46b43211-6a03-11e6-93a4-90b11c31de4c
http://znanium.com/catalog/
http://znanium.com/catalog/
http://www.chemport.ru/
http://www.xumuk.ru/
http://elibrary.ru/
http://sci-hub.org/

7. MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHbI
Jlna peanu3anyuy JaHHOW AMCLMIIIIMHBI UMEIOTCS CIIELIMAIIbHBIE TOMEIEHUS 1)1 IPOBEACHUS

3aHATUN JEeKYUOHHO20 MUNA, 3aHAMUL 1a60pamopHo20 MUnd, 2pynnosvix U UHOUBUOYATbHBIX

KOHCYIbmayuil, mexKyuwe2o KOHmMpois u npomexcymounou ammecmayuu. JlabopaTopHslie u
JIEKUMOHHBIE 3aHATHs NMPoBoAsATCs B ayl. 331-1 «Dusuveckast U KOJUIOUIHAS XUMHUS.

[lepeueHb UCIIONIBL3YEMOTO JIMIICH3UOHHOTO TIporpaMMHoro obecnieuerus Windows 7,

Microsoft Office 2010.
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(®HO, noanics) 4
Penensent
(mpencrasurenn padotojarens) renepanbabii mipekrop 000 «BMT» k... lloropos A.A. 6

(mecTo paboTe, aosxnocTs, ®UO, noanmcs)
IIporpamma paceMoTpena i 0100pesa Ha 3aceHanin Kaephl  XHMUH
Ilporokon Ne g/, © ot J¢ O 2/  rToma -
Sasenyronwii kapeapoii__jix.u. npod. Kyxmuu B.A. <l il
(PHO, noansc)
Pabouas nporpamMa paccmoTpera i 0J00pPeHA Ha JUCEAHIHE YICOIO-MeT0;/MiecKoil KOMHCCHM
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LpejceaTents komuceuu arar upod. Masos 10.T....
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JIMCT HEPEYTBEPXJIEHUSA
PABOYEWM ITPOI'PAMMBI JUCITATLIAHBI

PaGouas mporpamma ogoOpeHa Ha y4eOHBIN TOJ

[IpoTokon 3acenanus kadeapsl Ne oT roja

3aBenyronuii kageapoit

PaGouas mporpamma ogoOpeHa Ha y4eOHBIN TOJ
[Tporokon 3acenanust kageapnl Ne OT rojaa
3aBenyromnuit kadenpoit
PaGouas mporpamma ogoOpena Ha y4eOHBIN TOJT
[Tporokoi 3acenanust kKageapnl Ne OT roaa
3aBenyronuii kageapoii

JUCT PETUCTPAIIMXA U3MEHEHU
B pab04yI0 MPOrpaMMy JAUCIUITIHHEI
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Quszuueckas XUMHUA

o0Opa3oBaTenbHON TporpaMMBbl HanpaBiieHUs TOAr0ToBKH 18.03.01 «XuMu4eckass TEXHOJIOTHUSD,

HaNpaBJIeHHOCTh: « TeXHOJIOTHs U IepepabdOoTKa OJIUMEPOB)

OakanaBpuaT
Howmep Brecensl n3MEHEHUS B 9acTH/pa3neis Ucnonuurensb OcHoBaHUe
M3MEHEHUS paboueit mporpaMMbI DdUO (HOMEp M maTa MpOTOKOJIA
3acemanms Kaeaphl)
1
2
3aB. kadeapoi /

ITloonuce OUO
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