PaGouas nporpaMma JucUMIIMHBI (MoayJisl) «Pu3uyecKasi XMMHUS», BKJIIOYasi OLleHOYHbIe
MaTepHuaJIbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii

Karteropusi komnereHumii

Koapl u conepxxanne KoMneTeHI Uil

YHuBepcajibHbIE

OobmenpodeccroHanbHBIC

ECTCCTBCHHO-HaquaH
IIOAroTOBKa

OIIK-1. Cnocoben wn3y4aTh, aHAJIM3UPOBATH,
UCIIOJB30BaTh MEXAHU3Mbl XUMHYECKHX pPEaKLHi,

MPOUCXOIAIIAX B TEXHOJIIOTHYECKUX TPOIECCax H
OKpY’KalolleM MHPE, OCHOBBIBASCh HA 3HAHUSIX O
CTpOCHI/II/I BCIHICCTBA, npnpone XHMH‘ICCKOﬁ CBs3HU U
CBOﬁCTBaX paSHI/I‘IHBIX KJIaCCOB XUMHUYCCKUX
9JIEMEHTOB, COCTUHEHHUH, BEMIECTB M MATCPHAIIOB
OIIK-2. CrtocobeH HCIoIb30BaTh MaTEMAaTHIECKHE,
¢usnveckue, (UINKO-XUMHUYCCKHE, XAMHUYCCKUE
METOJBI IS pelieHus 3amad MpodecCHOHATFHON
JIEATEIIBHOCTH

[TpodeccronanbHble - -

1.2. KoMmnereHIIuM ¥ UHINKATOPbI MX JOCTH:KeHHs, (POPMHUPYEMBIX JHCHHUILJIMHOM
(MojayJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

[podeccronanpras
METO/I0JIOTHsl

Kon Ko unaukaropa
Copep:xaHue HHIUKATOPAa KOMIETEHIIUT
KOMIIeTeHIIHH | KOMIeTeHIHH

OIIK-1 OIIK-1.1 JleMOHCTpHpyeT 3HAHHME MEXAaHHU3MOB XUMHUECKHX peakiuid, CBOMCTB
Pa3NIMYHBIX KJIACCOB XUMMYECKHX 3JIEMEHTOB, COEAMHEHHH, BEIECTB U
MaTepualioB P PeLICHUH 33184 NpodecCHOHAIBHOM e TelIbHOCTH

OIIK-1 OIIK-1.2 Pemraer cranmapTHble 3amaud B NPO(ECCHOHANBHOM JEsTeNbHOCTH
ONMPAsiCh Ha 3HAHMS O CTPOCHHUH BEIECTB, IIPUPOJIC XUMUIECKOH CBS3U

OIIK-2 OIlK-2.2 [Ipumenser 3HAHUS OCHOB (PM3WYECKHX SBICHHA W XUMHYECKHX
NIPOLIECCOB, OCHOBHBIE 3aKOHBI M METOAbl (U3UKKM M XUMHU B
npodecCHOHANBEHOMN eSITeIbHOCTH

1.3. Pe3yabTarhl 00y4eHust N0 JUCHUILIHHE (MOIYJIIO0)
Henp wu3yyeHuss AUCUMIUVIMHBI (MOAYJSI) — PACKpbITh CMBICI OCHOBHBIX 3aKOHOB,
YIPaBJIAIOLIMX XOJJOM XUMHUYECKOTO MpoLecca, MOKa3aTh 001aCTH MPUI0KEHUS 3TUX 3aKOHOB U
HAy4YUTh CTYJIEHTAa I'PaMOTHO MPUMEHSTh UX NPU PEHICHUH KOHKPETHBIX TEOPETUYECKUX U
IIPAKTUYECKUX 3a]a4, IIOHATb OCHOBHBIE KHUHETHMUYECKHE 3aKOHOMEPHOCTH IPOTEKaHMs
XUMHUYECKUX MPOIIECCOB U POJIb KaTaau3a Il XMMUYECKON TEXHOJIOTHH.
B pesynbrare u3ydeHus AUCUUILUIMHBI (MOAYJISL) 00yYaroIuiics JOHKEH
3HATh:
® OCHOBHbBIC 3aKOHbBl (PM3NYECKOM XUMHHM, B3aUMOCBA3b (U3MYECKMX M XMMHUYECKHX
XapaKTEPUCTHK IIPOLECCA;
® [IyTH ONpeAeNeHUS] BAKHEHIINX XapaKTEPUCTHUK XUMHUYECKOIO paBHOBECHUS (KOHCTAHTHI
paBHOBECHsI, PABHOBECHOI'O BBIXOJA NPOAYKTA, CTENEHU IPEBPALICHUS HCXOJHBIX
BELIECTB) U BIUSHUS Pa3IUYHbIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS;
® TEpMOJMHAMUYECKOE OIMCAaHME CBOMCTB WUACATIbHBIX W HEHJCAIbHBIX pPacTBOPOB,
MIOJIXO/Ibl K HAXOKJEHUIO MapLUAIbHBIX MOJIIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpa.
® TEOpHIO rAJIbBAHUYECKUX SIBICHUM;
® TEOPUM KUHETHKH, IyTH TEOPETHUECKOro pacueTa CKOPOCTEeH XMMHUUYECKUX PEeaKLHUid U
OrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOIOB;
® OCHOBHbIE YepThl TOMOI€HHOI'O M TETEPOr€HHOI0 KarTaju3a, MPUYUHBI YCKOPEHMS
XMMHMUYECKOI'0 IIpoLecca B IPUCYTCTBUU KaTalu3aTopa;
yMeThb:
® [PUMEHATh TEOPETUYECKHE 3HAaHUS M SKCIEPUMEHTAJIbHBbIE METOJbl HCCIIEJOBAHUS
¢bu3nUecKoil XUMHUU NPU PEHICeHUH NMPO(eCcCHOHAIBHBIX 3a/1a4;



NPEeJCKa3bIBaTh U HAXOIUTh ONTUMAJIbHbIE YCIOBHS IPOBEICHUS XMMHUYECKOT0 IIpoliecca
C LIEJBIO MOJTyYEHHsI MAKCUMAIIbHO BO3MOYKHOT'O BBIXOJ]a MHTEPECYIOLIETO MPOAYKTA;
NPUMEHSITh TEOPETHUYECKHE 3HAHUS W OKCIIEPHUMEHTAIBHBIE METOJBI HCCIIECTOBAHUS
¢u3MUecKoil XMMHUHU JJIsl pEeIIeHHUs] BOIPOCOB, BOHUKAIOUIMX NMPH W3YYEHUH KHUHETHUKU
XUMUYECKUX PEAKIUH;

IIPOBOJIUTH aHAJIN3 U KPUTUYECKH OLIEHUBATh MOIy4YE€HHbIE SKCIIEPUMEHTANIbHbIE JJAHHBIE,
00001maTh 1 AenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB;

BJIAJeTh:

KOMIIJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJIOB (PM3MUECKOM XMUMHUU JJISl PELICHUs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

HAaBBIKAMHU ONPEIEIICHNS COCTOSIHMSI PABHOBECHS M CaMOIPOM3BOJIBHOTO HAIIpaBJICHHUS
XMMHYECKOTO IIPOLIECCa;

3HAaHUSAMU OCHOBHBIX 3aKOHOB (DM3HUECKON XUMUU JJIs CO/IeP)KAaTEeIbHOW HHTEPIIPETalluU
TEPMOJAVHAMUYECKUX PACUETOB;

METOAAMH OIIPEIEIICHUS NOpAJIKa U CKOPOCTH PEAKLUH, YCTAaHOBJICHMS JIMMUTHPYIOLIEH
CTalNU U MEXAHU3Ma U3y4aeMON XUMUYECKON PEaKIUH;

HaBBIKAMHM COCTAaBICHUs TAJIbBAHUYECKUX DJJIEMEHTOB JUIA LEJIIEH ONpeleicHUs
TEPMOJIMHAMUYECKNX XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS MCCIIEyEMOM pEeaKInu;
3HAHUSIMM OCHOBHBIX 3aKOHOB XMMHYECKON KMHETHKH, BIMSHUSA Pa3IUYHBIX (PAKTOpOB
(TemriepaTypsl, 1aBJIEHUS, KaTAIM3aTOpa) HA CKOPOCTh XMMHUECKOHN peaKIlnu.

2. O0bem, CTPYKTYpPA U COlePKAHME JUCUMILIUHBI (MO1YJIs1)
2.1. O6beM qMCUMILUIUHBI (MOYJIsT)

Buowt yueonoit pabomot Dopmut 00yueHun
Ounasn

Oomasi TpyA0eMKOCThb: 3a4CTHBIE ¢THHHUIIBI/ YaChI 11/396
KoHTakTHas padora: 192

3aHsATHs JIEKLIMOHHOTO TUIA 64

3aHATUS CEeMUHAPCKOro TUIA 128
KoHcyabTanuu 0
IIpoMes:kyTOUHasl aTTeCTALUS 9K3aMeH
CamocrosiTesqibHast pagota (CP) 204

2.2. Tembl (pa3geiibl) OUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJACHHOIO0 Ha HHUX
KOJIMYeCTBAa 4acoB 1o ¢gopMam 00pa3oBaTeibHOM 1eITeJILHOCTH
Ounasa ¢hopma odyuenusn

Bujbl yueGHoii padoTsl (B yacax)
Ne | HaumeHoBaHne TeM Konrakrias padora
3ausTus
n/n | (pazgenos) 3aHATHSA CEMHHAPCKOr0 THIA CP
JIEKIIMOHHOT'0 THNA
J HNnuble 113 C JIP Hnble

I. Xumudaeckas 8 0 8 0 8 0 25
TEPMOJWHAMHKA

2. ®a30BblE pPaBHOBECHS 8 0 8 0 8 0 26
B O/IHOKOMITOHEHTHBIX
crcTeMax

3. TepMmoauHamMuueckas 8 0 8 0 8 0 25
TEOPHsI PaCTBOPOB

4. ®a30BbIe  PaBHOBECHS 8 0 8 0 8 0 26
B
MHOTOKOMITOHCHTHBIX
crcTeMax

5. PactBopsI 8 0 8 0 8 0 25
SJIEKTPOIHUTOB

6. DNEKTPOXUMHUIECKHE 8 0 8 0 8 0 26
CUCTEMBI (1IeTIH)

7. Xumuyeckas 8 0 8 0 8 0 25
KHHETHKA




8. Karanus 8

Ilpumevanusn:

JI — nexumn, I13 — mpaktuueckue 3anatus, C — cemunapsl, JIP — mabopatopusie padots, CP — camocTosTensHast

pabora.

2.3. Copepxanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE IO TeMaM (pas3jesaaM) M

BU/JaM padoT

Coaep:xaHue JIEKIIMOHHOT0 Kypca

HaumeHnoBanue Tem (pa3esioB)

Coaep:kaHue JEeKIMOHHOTO Kypca

1. | Xumuueckas TepMOAMHAMHKA

1.1. IlepBbIii 3aK0OH TEPMOIUHAMUKH

TepMOI[I/IHaMI/IIIeCKI/IC CHCTEMBbI u TEPMOJANHAMHUYECCKUEC
napaMeTpsl. DKCTCHCUBHbIE M MHTEHCHBHBIE CBOWCTBA CHUCTEMBI.
Tepmomumaamugeckuit ponecc. OyHKIUN COCTOSHUS B (QYHKIHH
nporecca. BHyTpeHHsii »SHEpruss M DSHTAJbIMA, HX CBOICTBA.
Temmora m pabota kak ¢opMmbl mepemadun >Hepruu. Pabota
pacmpeHus ra3za W moje3Has pabora. DOpMYIHPOBKH IMEPBOTO
Hayaja TEPMOJMHAMHMKH. B3auMoOCBs3p TEIUOTH, paboOTHl H
W3MEHEHHs BHYTPEHHEH OHHEPrMM B HW30XOPHOM, H300apHOM U
M30TEPMHUUYECKOM  Ipoueccax. TeIioéMKocTb — BelecTBa  —
M30XOpHasi WIM u300apHas, MOJspHas, yAenbHas. TermmoéMKOCTb
HACaTbHBIX Ta30B, B3aMMOCBS3b MOJIPHBIX TermoéMkoctelt Cp 1 Cy
WJeaJbHOTO ra3a. Tenao€MKOCTh TBEP/bIX BEIIECTB U KUIKOCTEH.
3aBHCHMOCTh MOJISIPHOM M300apHOW TEIUIOEMKOCTH BEIIECTBA OT
TEeMIepaTypbl, SMIUPUICCKAE YpaBHEHUS (CTEIICHHBIC PSAIBI), WX
PUMEHUMOCTh. 3akoH KyOoB JleGas, mpaswino [lrononra un Iltn.
Cpenusass n3zobapHast TEIUNIOEMKOCTh BelIeCTBA B WHTEpBaie
TeMIeparTyp. TemneparypHast  3aBHCHUMOCTb  IPUPALICHUS
surtanenuu BemecrBa (Hr — Ho) mpm mocrosiHHOM npaBieHun c
yaétoM (pa3oBeIXx mepexomoB. TemtoBod 3(h(eKT XHUMHUYIECKOTO
mporiecca. OcHOBHOe craHmapTHoe cocTosHue. CTaHAapTHBIC
SHTAJBIIMKA OOpa30BaHWsI W CrOpPAaHWS BEIICCTB. l[IprMeHeHwHe
3aKoHa ['ecca 1y BEIYHCICHHUS TEIUIOBBIX Y(D()EKTOB XUMHUYECKIX 1
(M3HKO-XMMHUYECKHX TpolieccoB. CBs3b TEMIOBBIX 3()(EKTOB IpH
MIOCTOSTHHOM 00BbEMe U IIPH MTOCTOSHHOM JIaBJICHHH. 3aBHCUMOCTH
TeroBoro 3¢ ¢geKxTa peakuuu OT Temieparypbl. BeiBon v aHanu3
ypaBHeHuss ~ Kupxrodha B muddepenimansHoii dopme.
WnterpupoBanne ypaBHenus Kupxroda.

1.2. Bropoii 3aK0H TepMOIUHAMHUKH.

CaMOTIpOn3BONIEHEIE W HECAaMOIPOHM3BONBHBIC, 0OpaTuMbBIe U
HEoOpaTHUMEIE, paBHOBECHBIE (xBazucTaTnveckue) u
HEPaBHOBECHBIE MIPOLIECCHI. Pabora PaBHOBECHOTO u
HEPaBHOBECHOTO MpoueccoB. POopMyIHpPOBKM BTOPOro Hadasa
TePMOAMHAMUKH. OHTPONMHUSA KaK KpUTepuil HaNpaBICHHOCTH
CaMOIIPOM3BOJIEHBIX NPOIECCOB U PABHOBECHS B HM30JIMPOBAHHBIX
cHUCTeMaxX. 3aBHCHMOCTh OJHTPONHUH BEIIECTBA OT MapaMeTpPOB
COCTOSIHUS (TeMIepaTyphbl, TaBieHus, o0bema). PacueT nuzmMeHneHus
SHTPOIIMU B Pa3IMYHBIX NpOIEeccaX, CBA3AHHBIX C HM3MEHEHHEM
COCTOSIHUSI HICANBHOTO Ta3a, a TakKKe YNCTBHIX TBEPABIX WIH
JKUAKHUX BewllecTB. V3MeHeHHe SHTPONMU B IPOLECCE CMEIEHUs
n/IeNIbHBIX Ta30B. V3MeHeHne sHTponuu mpu (a3oBbIX Iepexoiax.
TernoBass Teopema Hepncra, mocrtynat Ilnanka (Tpetbe Havanio
TepMoanHamuky). CraTHCTHUecKass HMHTEpIpeTanust BTOPOTo
Hayaja  TEPMOJIMHAMHUKH, ypaBHeHHe  bonbpnmana-Ilnanka.
Brruncrnenue abcomOTHOM SHTPOITNH BellecTBa. PacueT n3MeHeHus
SHTPOITMH B XUMHUYECKIX PEaKIUAX MPU Pa3INIHBIX TeMIIepaTypax.
O60bvennaeHHoe ypaBHeHwe | w Il 3aKOHOB TepMOAMHAMUKH.
Oneprusi ['enpmrombna wu  sHeprust [ubbca kak KpuTepuu
HAaIpaBJICHHOCTH TPOIIECCOB M PAaBHOBECHUS B 3aKPBITHIX CHCTEMAaXx.
XapakTepucTU4ecKue GbyHKIHH. 3aBUCUMOCTh 3HEpruu
lenbmronsa u SHepruu ['mbOca OT mapamMeTpoB COCTOSHHSL
TemneparypHasi 3aBUCUMOCTb dHepruu [ ' mo6ca BemecTsa ¢ yIéTomM
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(azoBbIX mepexonoB. Pox ¢azoBoro mepexona (MepBbiid, BTOPOH).
YpaBHenus I'n66ca-I'enpmronba. Pacuer HU3MEHEHU!
CTaHAAPTHBIX »Hepruid I'mb6ca m I'enbMmMrompma B XUMHYECKHX
peaKIusIX MPH Pa3IHIHBIX TEMIIEpaTypax.

CucreMbl MEPEMEHHOTO COCTaBa. XHUMHMYECKMH MOTEHIMAaN
KOMIIOHEHTa CUCTEMBI. 3aBUCUMOCTh XMMUYECKOT0 NMOTEHIMANIA OT
JABJIGHUS W TeMIepaTypbl.  YCIOBHS ~ paBHOBeCHS U
CaMOIIPOM3BOJILHOTO  IPOTEKAaHUS  IIpolecca B CHUCTEMax
MEPEMEHHOTO COCTAaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuanbHplii  OamaHC ~ XMMHYECKOW  PEaKIHd, CTCICHb
MPEBpPAINEHNs, XUMHUUYECKas IIEPEMECHHas. YPaBHEHHE H30TEPMBI
XUMHUYecKoil peakimu (m3otepmbl Baurt-T'odda). Xumunueckoe
CPOACTBO. AHANM3 YpaBHEHUs M30TEPMBbl [l  ONpPEIEICHUS
HaIpaBICHUS CAMONPOU3BOIBHOTO MPOTEKAHUS XHMHYECKOU
peakuuu OT JAaHHOTO HCXOIHOTO (HEPaBHOBECHOTO) COCTOSIHUSL.
TepmonnHaMuuecKkass KOHCTAHTA XHMHUYECKOTO paBHOBECHS U
IMIIUPHUUYECKHE KOHCTAaHThI XxuMudeckoro paBHoBecus (K, K, K.,
Kp), ypaBHEHHS WX CBA3M IJIs PEakIWW B HICANBHONH Ta30BOM
cmecu. KOHCTaHTBI paBHOBECHS JJIs1 TOMOTEHHBIX M T€TEPOr€HHBIX
peaKLuii, NACANBHBIX U HEWACAIBbHBIX PEAaKIHOHHBIX CHCTEM (Ha
npumepax). CMeleHne XMMUYECKOTO PaBHOBECHS IPY N3MEHEHHUH
obwero npanenuss (T = const) U mpu 100aBICHUU B CHCTEMY
uneptHoro rasa (T = const, P = const).

BriusHue Temmneparypsl Ha KOHCTAHTY XHMHUYECKOTO PaBHOBECHH,
ypaBHEHHsI H300apbl M HM30XOpbl XUMHYECKOW peakuuu. BrIBog,
aHaJIW3 W WHTETPHPOBAHME Ha3BaHHBIX ypaBHEHHH Ha IpHMepe
ypaBHEHUsT u300apbl. PacueT cpemHero W MCTHHHOTO TEIIOBOTO
addekra XUMHUYECKHX peaxiui u3 3aBHCHUMOCTHU
TEPMOAMHAMHYECKON KOHCTAHTBHI PABHOBECHA OT TEMIIEPATYpBHI.
Pacuer KOHCTaHT paBHOBECHS XUMHUYECKMX peakuuil U3
CTaHJapTHBIX TEPMOANHAMHYECKHIX byHKIMH BEIIECTB.
Beruncienne KOHCTaHT paBHOBECHUS XUMHYECKHX pPEaKIUH MO
CIPaBOYHBIM TaHHBIM O KOHCTAaHTaX pPAaBHOBECHSA pEaKIMH
00pa3oBaHus COEANHEHUH N3 POCTHIX BELIECTB.

dazoBEIC PpaBHOBECHUA B
OJHOKOMITOHCHTHBIX CUCTECMAX

2.1. ®azoBple mepexonnl u (hazoBas IUArpaMMa COCTOSHHS JUIS
OJIHOKOMIIOHEHTHBIX CHCTEM

®daza, KOMIIOHEHT, 4YHCIO CcTeneHed cBoOoxabl. IIpaBumno a3
I'u66ca. [Ipumenenue npasmwia ¢a3 ['ud6ca s aHanm3a Ga3oBbIX
paBHOBECMH B OJHOKOMIIOHEHTHBIX cucTtemax. Jluarpamma
COCTOSIHUSI OTHOKOMITOHEHTHON CHCTEMBI, €€ (ha30BBIE ITOJIS, JINHIH
U TPOWHBIE TOYKH, BBIPAKAIOIINE COOTBETCTBEHHO OnHO(]a3HOE,
nByxgaszHoe u Tpex(dasHoe paBHOBecHsa. HachimeHHBIN Tap,
TeMIepaTypHass 3aBHCHMOCTh IaBIICHHWS HACHIIICHHOTO Tapa.
Kputuueckass Touka, KpPUTHUECKOE COCTOSHUE BEILIECTBA, €ro
ocobenHoctH. BpBonm uw aHanmm3 ypaBHenus Kitanelpowna.
3aBUCHUMOCTD TEMIICPATYPHI IJIABJICHUA OT BHCHIHCTO OJAaBJICHUA,
HHTerpupoBaHue ypaBHeHHs KianelipoHa /s paBHOBECHs TBEPIOE
TENO - JKUAKOCTh. PaBHOBecws ¢ ra3oBod (ha3oil, ypaBHEHHE
Knaneiipona-Knaysuyca, BoIBOA U HHTETPUPOBAHUE YPABHEHUS IS
ONHCAHWsI IJIMHUA WCHApeHHsl W CYONMMAaldH, WCIOIb3yeMbIe
nmormymeHust. OrpeneneHne KOOPAWHAT TPOIHOM TOUKH.

2.2. OmnpeaencHue TEPMOIMHAMHUYCCKUX (YHKIMH mporecca
¢a3oBoro mepexoaa

[Ipumenenne ypaBHeHus Kuaneiipona-Kmaysuyca ams pacuera
W3MEHEHHsI TEepMOAMHAMHuYeckuX (yHKUMi 1pu  (azoBbIX
MIpeBpaIleHIsIX. B3auMOCBs3b SHTAIBIHNA IUTABIICHUS, UCTIAPCHUS U
BO3TOHKH B TPOMHOH TOYKE. DMIUpPHUUIECKOE MpaBmiio TpyToHa.

TepMmoauHaMudeckas Teopust
pacTBOpOB

3.1. OcHOBBI TepMOAMHAMHUKHN pacTBOpPoOB. IlapruanbHble MOJIBHBIE
BEJINYNHBI

Krnaccudukanum pactBopos. IlaprmansHbie MOJSIPHBIE BETHYHHBL
VYpaBuenust ['mO6ca-/lrorema  (BbIBON M aHanm3). Mertosl




ONpENENCHUs]  MapHUaIbHBIX  MOJSIPHBIX ~ BEIMYMH  (METOX
KacaTeNbHBIX U METOA OTpPe3KOoB). OTHOCHTEIbHbIC MaplUUalbHbIC
MOJISIPHBIE ~ BENWYMHBI  (TIApIUaIbHBIE  MOJISIPHBIE  (YHKIMH
cmemenns). TepMonnHaMudeckre (yHKIIMA CMETICHUS.

3.2. TepMoauHaMHYECKOE OMUCAHHE MJEATBHBIX M HEUAEATbHBIX
pacTBOpoB

WneanbHble (COBEpIICHHBIE) PacTBOPHI. XHUMHMYECKHH MOTEHIIHAN
KOMIIOHEHTa  HJACAIBHOTO  pacTBOpa. TepMOAMHaAMHYECKHE
GyHKIMM CMEIIeHHWs JUIsi WAealbHBIX pPacTBOpoB. PaBHOBecue
"upeanvHbIi  pactBOp-map", 3akoH  Payns,  rpaduyeckas
uHTepnpeTanys 3akoHa Paynsa.  [lpenensHo  pasOaBiieHHBIC
pacTBOphl, 3aKkOH ['eHpH. YpaBHEHHE XUMHUYECKOI'O IOTEHIIMAA
JUIsL PAacTBOPHUTENs] U PAcTBOPEHHOro BelecTBa. HeupeanbHble
(peanbHBIE)  PACTBOPBI, IOJIOXKUTENBHBIE W OTPHUIATEIbHBIC
OTKJIOHEHHUSI OT HupaeanbHocTH (OT 3akoHa Payns). CranmapTHbIC
COCTOSIHMSL ~ KOMIIOHEHTOB  pacTBopa.  CHMMeTpu4Has U
HECHUMMETpPUYHAsT CHUCTEMBbl CpaBHEHHs. PacueT akTHBHOCTEH u
palMOHATBHBIX  KO3()(QHUIMEHTOB  aKTUBHOCTH  KOMIIOHEHTOB
pactBopa. TepmoanHaMuueckne (GyHKOIMM  CMEHICHHS IS
HEWJCATbHBIX ~ pPAacTBOPOB.  3aBHCHMOCTh  aKTHBHOCTH W
Ko3((HUIMeHTa aKTUBHOCTH KOMIIOHEHTa OT TEMIIEpaTypbl H
JIaBJICHUSI.

3.3. KomnuraruBHble cBOicTBa  pa30aBIEHHBIX  PacTBOPOB
HEJIETY4YHX BEIECTB B JIETyUeM pacTBOPUTEIIE

KosyunratuBHble CBOIicTBa pa30aBIEHHBIX PAacCTBOPOB HEJICTYYHX
BEIIECTB B JIETYYHX PACTBOPUTENSAX (IIOHMKECHUE ITaBICHUS
HACBIIICHHOTO Napa pacTBOPHUTEIIS HAJl PACTBOPOM IO CPaBHEHHIO C
YHCTBIM PAcTBOPHUTENIEM, TIOBBIIICHWE TEMIIEPAaTyphl Hadaila
KUIIEHUsI M TIOHIDKEHHE TEMIepaTypsl Hadajga OTBEpACBaHUSA
pacTBOpPOB, OCMOTHYECKOE JaBiieHHe). ODOYJUTMOCKONMHMYEcKas |
KpPHOCKONHYeCKass KOHCTAHTHI pacTBOpuTens. BBIBOJ ypaBHEHHUS,
CBSI3BIBAIOILETO MOHWKEHHUE TEMIIEpaTypsl Hadajaa OTBEpAECBAHUS C
KOHLIEHTpanuel pactBopa. OcMOC, OCMOTHYECKOE MaBJIEHHUE,
obOpaTHbIii ocMoc. Mcmonb30oBaHWE KOJUIMTATHUBHBIX CBOWCTB IS
OTIpEICTICHUs] MOJIIPHOW MaccChl, CTENEHHW IUCCOLHAINH HWIN
CTEIICHU aCCOIMAIINH PACTBOPECHHOTO BEIIECTBRA.

®da3oBble paBHOBECHs
MHOTOKOMITOHEHTHBIX CHCTEMax

4.1. PaBHOBecue <COKUIKHM pPacTBOpP - HACBIIIEHHBIH Map» B
JIByXKOMIIOHEHTHBIX CUCTEMAX.

JlmarpaMMBbl «IaBlIEHHE-COCTaBY, «TEMIIEPaTypa-CoCTaBy, «COCTaB
[apa-cocTaB JKUAKOCTH» JUISI MICANbHBIX W  HEHJCalbHBIX
pactBopoB. [Ipumenenne npasuna a3 K NCCIETOBAHHUIO AUATPAMM.
3akonsl ['mb6ca-KonoBanoBa. AseoTpomnus, TepMOIUHAMHUYECKOE
ycioBue Touky azeotpona. [IpaBuito peraara. ®uU3NKO-XUMHUIECKHE
OCHOBBI pa3fielieHUs JKUIKHX CMEceil METOoJaMM MEeperOHKH |
peKTH(UKALNY.

4.2. PaBHOBecHE (OKUAKOCTH-TBEPIOE» B JBYXKOMIIOHEHTHBIX
CHUCTEMaX.

TepMmuueckuid  aHanu3, KpUBBIC OXJAXKIEHUS, IOCTPOCHHUE
JIUarpaMMbl TIJIaBKOCTH IO KPUBBIM OXJIaXAEHUs. CHCTEMBI C
OTpaHUYEHHON M HEOTPaHWIEHHOI pacTBOPHMMOCTHIO KOMIIOHEHTOB
B TBEpAOM cocTosiHMU. M3oMopdu3mM. THIBI TBEpIBIX PacTBOPOB.
JlmarpaMMbl  TUIaBKOCTH ~ M30MOP(HO  KPUCTAJUIN3YIOLIHXCS
BemlecTB. JluarpaMmbl IJIaBKOCTH CHCTEM C OTpaHUYEHHOM
pacTBOPUMOCTBIO B TBEPJAOM COCTOSIHMM. OBTEKTUYECKOE U
MEPUTEKTHYECKOE paBHOBECHS. Onpenenenue cocTraBa
SBTEKTUYECKON XKUAKOCTH MOCTPOEHUEM TpeyroibHuka Tammana.
[Mpumenenne npaBuma ¢a3 ['mbbca k wmcciaenoBaHUIO (Ha30BBIX
paBHOBECH.

PaCTBOpI)I JJICKTPOJHMTOB

5.1 PaCTBOpBI QJICKTPOJIUTOB B CTATUYCCKUX yCIOBUAX

TepMOI[I/IHaMI/I‘IeCKOG OITHCaHUEe CBOMCTB PaCTBOPOB BJICKTPOJIUTOB.
AXTUBHOCTH U KOSq)(l)I/IHI/IeHTLI AKTUBHOCTHU JJICKTPOJIUTAa U MOHOB
B pacTBOpPEC, CPEAHNEC MOHHLIC KOSq)q)I/IHI/IeHTLI akTuBHOCTU. CBS3b




AaKTHBHOCTH DJICKTPOJINTA CO CPEOHEH HMOHHON aKTUBHOCTBIO MU
KOHIIeHTpauuei anekrponuta. WonHasg cuna pactBopa. [IpaBuio
MOHHOH cuibl. OCHOBHBIE TIOJIOKEHHUS 3JIEKTPOCTATHIECKON TEOPHH
CHIIBHBIX 3JeKTponuToB Jlebas-Xtokkens. [IpenmenmpHbl 3aK0H
JleGas-XroKkKensi, BTOpOE U TpeThe NPHONMKEHHS TEOpHUH,
rpadudeckoe IpeICTaBICHIE 3TUX 3aBUCUMOCTEH.

5.2 PacTBOpBI 2IEKTPOIUTOB B JUHAMUYECKUX YCIOBUAX
[IpoBognuku »snexktpudyeckoro Toka | u Il poma, woHHas wu
3JIEKTPOHHAS MIPOBOAUMOCTb. VY nenpHas, MoJIsipHast u

SKBHUBAJICHTHAs DJCKTPHUECKHE IPOBOIAMMOCTH, B3aUMOCBS3b
MEKIy HAMH. 3aBUCHMOCTbD YAEIBHON M MOJISIPHOM 3IEKTPUIECKON
MPOBOANMOCTEH OT KOHIEHTPALMH, TEMIEpAaTyphl H IIPUPOJIBI
pactBoputens. CKOPOCTh M TOABMIKHOCTH (aOCOINIIOTHAsI CKOPOCTH
JIBIDKCHUS) NOHOB. 3aKOH HE3aBHCHMOTO BIIKCHHUSI HOHOB (3aKOH
Konbpaymia). IlpenenbHble  MOJSpHBIE  3IEKTPOIPOBOJHOCTH
MOHOB. OcTaeTHBI MEXaHHW3M IEepeHOCca INIEKTPUUECTBA HOHAMU
THIAPOKCOHMS M THApokcwia. UYucima  mepeHoca  HMOHOB.
DJNEeKTPONIPOBOIHOCTE  PACTBOPOB  CHJIBHBIX  3JIEKTPOJIMTOB,
ypaBHEHHE KOpHsA KBajpaTHoro (ypaBHenwe Kombpaymra).
[TpumeHeHne TEOpHH CHIBHBIX JIEKTPOJIMTOB ISl OOBSICHCHUS
EKTPO(YOPETHIECKOTO M PENAKCAUOHHOTO 3(PEKTOB CHIKEHHS
JNIEKTPONPOBOJHOCTH. BinsiHue noneil BEICOKON HaNpsHKEHHOCTH U
BBICOKOM YacTOTHI MEPEMEHHOI'0 TOKa Ha 3JIEKTPOIPOBOIHOCTD
pacTBOpoB.  MeTogMku ~ H3MEpPEHUs  3IEKTPONPOBOAHOCTH.
KoHnykTOMETpHYIECKOE OMNpEAeNeHNe CTEMEHH U KOHCTaHTHI
JIUCCOLMALINKN  CIa0BbIX 3JIEKTPOJIUTOB, TEIUIOTHI, JHTPOIUH H
sHeprun I'mbOca mpolecca auUCCONMANMH, PACTBOPUMOCTH
MaJIOPACTBOPUMBIX COETMHEHHH.

DNEeKTPOXUMHYUCCKUE
(uenm)

CHCTCMbI

6.1 O/1C u aneKkTpoHble MOTEHINAIIBI

DNCKTPOXUMHYCCKUE CHCTeMBbI (Iernn). BO3HHKHOBEHHE CKadka
[IOTEHLMaja Ha rpaHuue paszgena nposogHukoB I u II popa.
JIBOMHON 2MEKTPUUECKH CJIOH. DIEKTPOXUMHYECKHI MOTEHIUA,
rampBaHU-oTeHIHan. OOpaTuMble 3JIEKTPOABl W  OOpaTHMEIE
ANEKTPOXUMHUYECKHE LEMU (3JIEMEHTHI). DJEKTPOIBIKYIIAs CHIIa
TaTbBAHMYECKOTO AJIEMEHTA, YCIOBHBIA 3JCKTPOTHBIN MOTEHIIHAT
(moternuan B BogopoxHoil mkaine). CBs3p D/IC ranmpBaHUYECKOH
LeMu C ANEeKTPOAHbIMU TNoTeHiuanamu. [IpaBuno 3nakoB DJIC u
ANIEKTPOAHBIX  IMOTCHIUANOB.  TepMOAMHAMHYECKAs  TCOPHS
rajibBaHUYECKUX sABJIeHUI. BpiBoa u aHanu3 ypaBHenus HepHcra,
BhIpa)karomiero 3aBUCUMOCTh DJ[C ranbBaHUYECKOTO JIEMEHTa OT
AKTUBHOCTEHl KOMIIOHEHTOB 3JEKTPOJHOW peakuuu. YpaBHEHUE
I'm66ca-I"ensMronbma TS AIEKTPOXUMHUYECKUX CHUCTEM.
3aBucumocts D/IC rajibBaHUYECKOrO 3JEMEHTA OT TEMIIEpaTyphl.
Knaccugukarms 31eKTpoI0B: 3JIEKTPOIBI IEPBOTO W BTOPOTO PoOJa,
ra3oBble, OKUCIIUTEILHO-BOCCTAHOBUTENbHBIE. Y paBHeHUe HepHera
JUISl IOTEHIMalIa 3JIEKTPOIOB BCEX BUJIOB.

6.2. 'abBaHMYECKHE DIIEMEHTHI

Tumbr rajbBaHHYECKUX 9JIEMEHTOB: XUMHUYECKHE,
KOHIICHTPAIlHOHHBIE, C TIEpeHOCOM, Oe3 meperoca. Auddy3noHHbIH
MOTEHINAJ, MEXaHU3M BO3SHUKHOBCHHS W METOMBI €r0 yCTpaHSHHS
(cBemeHMsI K MHUHHMAJBHOW BenwdwHe). MeTonnwka W3MEpeHHS
OAC W  SNEeKTPOOHBIX  MOTCHIIMAJIOB. [Ipumenenne
MOTCHIIMOMETPUH  JUII  ONPENCICHUS  TEPMOIMHAMHUYCCKUX
XapaKTePUCTHK  XUMHYCCKMX  pPEaklui, MPOTCKAIOIIUX B
raJIbBAHMYECKON 1IeTH, KOHCTAaHT XHMHYECKOTO pPaBHOBECHS,
aKTHBHOCTEH M KO3((UIMEHTOB aKTUBHOCTH 3JIEKTpOJUTOB, pH
pacTBOpOB, TPOWM3BENCHHUS PACTBOPHUMOCTH MAaOPACTBOPUMBIX
coelMHeHu. XMMHYECKUE UCTOYHUKH TOKA.

XumMmudeckas KHHETHKA

7.1. ®opmanbHas KUHETHKA

TepMmoanHaMuUecKass BO3MOXHOCTB MIPOLIECCa U €ro MPaKTHIecKast
(xuHETHYeCKas) OCYIECTBUMOCTh. [IpeMeT U 3a1auil XUMUYIEeCKOU
KuHeTHKH. OCHOBHBIE MOHATHS (opMajibHOW KMHETHKH: CKOPOCTh




XAMHAYECKOH peaKkIud, MOJEKYJSIPHOCTb, YaCTHBIH W OOmIwii
TOPSJIOK. OcHOBHOM IOCTYJIaT XUMHYECKON KUHETHKH,
KHHETHYECKOE ypaBHEHHE CKOpocTH peakuumu. KoHcraHTa
CKOPOCTH XHMHYECKOH peakIuu, pa3MEepHOCTh KOHCTaHTHI
ckopocTu. Metonbl  OmpeAeNeHus  CKOPOCTEH  XMMHYECKUX
peakuuii. IlpocTele (37eMEHTapHBIC) W CIOXKHBIE PEaKIHH.
Kuneruka mnpocTteix #u (OPMaJbHO MPOCTBIX OJHOCTOPOHHUX
TOMOTEHHBIX peakuuil. Peakium nepBoro, BTOpPOro M TPETHETO
nopsankoB.  JubdepeHnumansHas w  HHTErpabHAS  (GOpMBI
KMHETUYECKUX YpaBHEHUW, KUHETWYecKue KpuBble. JluHeliHoe
MPECTaBICHAC KHHETHUECKUX KPUBBIX UL PEAKIMHA pPa3THIHBIX
mopsiAKOB. BpeMst momymipeBpateHus. Peakiiy HyIeBOTo MOPsiIKa.
Meron m30biTka (M30msuuu) OCTBajbla ONpEAENEHHS YacTHBIX
TIOPSIIKOB 110 COOTBETCTBYIOIIEMY peareHTy. nddepennuanbabe
U UHTETPAJbHBIE METOABI OIpECNCHUs TOpAIKa pPEeaKIUH.
Paznyupe  KOHILEHTPalMOHHOTO M BPEMEHHOTO  MOPSJIKOB.
Cnoxnple peakuuu. IIpWHIMI ~ HE3aBHCHMOTO  MPOTEKAHHS
AJIEMEHTApHBIX peakiuii. OOpaTuMble M NapajuleNbHble PEaKIHu
TIEPBOTO MOpsAKA. JduddepeHnnancabe ypaBHEHUS,
ONHCHIBAIOIINE CKOPOCTH DJTHUX pPEaKNWd, WX HHTETPHPOBAHUE.
Kunetnueckue KpuBble ISl KaXAOTO U3 PEArHPYIOLIUX BEILECTB.
IocnenoBarensHele  peakuuu  1-ro mopsaka.  Cucrema
muddepeHIMANBHBIX  ypaBHEHHH, ONMCBHIBAIOIIMX  KUHETHKY
HmocJeoBaTeNbHbIX — peakiuil. KuHeTnueckue ypaBHEHUS U
KWHETHYECKHE KPHUBBIC IS BCEX YYACTHHKOB peakiuu. Bpems
JIOCTIDKEHUSI MaKCHUMAaJbHON KOHIEHTPAIlMH IPOMEXKYTOYHOTO
BEIIIeCTBA. 3aBHCHMOCTh MaKCHMAaJIbHOU KOHIICHTPAIUH
MIPOMEKYTOYHOTO BEUIECTBA OT COOTHOIICHUSI KOHCTAHT CKOPOCTEH
OTAETBHBIX CTagUi IOCIIENOBATENBHOM peakuuu. I[lpuHimn
JMMUTHPYIOIIEH CTa i1 TOCIIEI0BATEILHON XMMHUUECKON pPeaKInH.
CraiioHapHBIN PEXXUM MPOTEKaHUS MOCIEAOBATEIbHBIX PEaKIUil.
Merto/ KBa3uCTaMOHAPHBIX KOHIEHTPALMH, 007aCTh IPUMEHEHHS.
BnusiHue TemnepaTypel Ha CKOPOCTh XHMMMUYECKOH pEakLMH,
npubnmwkenHoe npaswio Baut-T'odpda. YpaBHeHune AppeHuyca B
mudpdepeHaIbHOl W WHTerpambHON  (opme. DddexkTuBHAL
SHEpPIrus AaKTHBAMM W TPEAIKCIIOHCHIMATBHBI MHOXKHUTEb,
METO/IBI MX OTIPENENICHUS U3 AKCTIEPUMEHTAIBHBIX JAHHBIX.

7.2. Teopun XUMHUECKON KHHETUKU

Teopust axktuBHBIX (OuHapHbIX) coyaapenuit (TAC). Ckopoctb
peaKIy KaK YUCJIO CTOJIKHOBEHHUI aKTUBHBIX MOJEKYJ B €IUHHILY
BpemeHu. KoHcTaHTa cKOpocTH OWMOJNEKYJSIPHOW peaKIuu.
Ou3NUecKuil CMBICI TMPEIIKCIOHEHIUATBHOTO MHOXHUTENA H
SHEPTWM AaKTHBALMU B paMKaX TEOPUH AaKTHBHBIX COYIapeHHA.
Crepudecknii  (akTop, HEOOXOTUMOCTH €ro  BBEICHUS B
KHHETHYECKOE YPABHEHUE peaklMU. [IOCTOMHCTBA U HEJIOCTATKU
TEOPUU aKTHUBHBIX COyJIapeHHH. MexXaHH3M MOHOMOJIEKYIISPHBIX
rasoBeix peakuuit B pamkax TAC, cxema Jlunaemana.
VcTonkoBaHue NMpPUYMH U3MEHEHHUS MOPSAKAa MOHOMOJICKYJISIPHOM
peaKIyy Ipy H3MEHEHUH JaBIICHHS.

Teopus mepexoAHOro COCTOSHHUS (aKTHBHPOBAHHOTO KOMILIEKCA)
(TTIC wmu TAK). OcnHoBHble mosoxxenuss TIIC, kuHeTHYEeCKas
cxema peakuud. IloBEepXHOCTh  NOTEHLMAJBHOM  SHEPIHUH,
KOOpJAWHATA PEaKIUH, MyTh PEAKIUU. AKTUBUPOBAHHBIA KOMILICKC
W ero CBOWCTBA, CTHHHAs SHEprus akTuBanuu. CKOpPOCTh peaKknu
— CKOPOCTh pacnajia aKTHBHPOBAHHOI'O KOMIUIEKCA (CKOPOCTh €ro
MIPOXOXKICHUS yepes MOTEHIMATbHBINA Gapbep).
KBasurepmonnnammueckas ¢popma ypasaenus TIIC, sHTanmpmus u
SHTPONHUSI aKTUBALWH, TPAHCMHCCHOHHBIA Kod(pduuueHt. CBs3b
SHTAJBIIAN aKTHBAUIUK C S(P(QEKTUBHONU (IKCIIEPUMEHTAIBHOI)
SHEPTUEil aKTUBAILUH.

7.3. ®OoTOXUMUYECKHE U LEMHBIE PEaKUU

DOTOXMMHYECKHE  pEaKklWH, TIEPBUYHBIE W BTOPHYHBIC




dboToxumuueckue Tporecchl. Dotomuccormanysas U (GOTONH3.
doToduznyeckne (me3aKTUBAITOHHEIE) MIPOLIECCHI pu
TIOTJIOIIEHNH U3iTydeHns. 3akoHbl Goroxumun: ['potryca-/penepa
n DitamreiiHa-lltapka. KantoBsiit Berxon. KuHeTnka mporeccos,
INPOUCXOJAIINX C ydacTHEM (POTOBO3OYKIEHHBIX MOJIEKYIL
Cencnbnnmzatopbl, CeHCHOMIM3UPOBaHHBIE  (DOTOXMMHUYECKHE
peakuun. OCHOBHBIE pasnuyusi peakuuid ¢ (OTOXUMHUYECKUM U
TePMUYECKUM MHUIMMpoBaHUEM. (DOTOXMMHUECKHE MPOLECCHl B
atMocdepe, GOTOCHHTE3.

Iennele peakuuu. [IpuMepsl peakuuii, IPOTEKAOIMINX 10 HETHOMY
MexaHn3My. OcoOOEHHOCTH M OCHOBHBIC CTAIHHU IETTHBIX PEaKIHH.
MexaHU3MBI 3apOXKICHUS, pa3BUTHS U 00pbIBa neneil. JInHeitHbIi n
KBaZpaTUYHBI OOpBHIB Ilereil. 3BEHO Lenu, JUIMHA LEeNH.
HepasBeTBneHHbIe M pa3BEeTBIECHHBIC LeMHbIE peaknuu. KuHeTtnka
HEPa3BETBIEHHBIX I[ENMHBIX peakiuid. Craauu pa3BEeTBICHHOU
LernmHOW peakuuu. BeposTHOCTh 0oOpbIBa M pa3BETBICHHS LEMH.
PazBuTne pa3BEeTBICHHBIX LEMHBIX PEAKUMHA BO  BPEMEHH,
CTAllMOHAPHBI W HECTALMOHAPHBIM pPEXHUMBl TCUCHHUS pPEaKIIUH.
IIpenenbHble gBICHHUA B Pa3BETBIEHHBIX peakuusax. HmxHuil u
BEPXHUI Mpeaensl BOCIDIAMEHEHHs (B3pbIBAa) NEMHOM pPEaKIHH.
ITomyocTpoB BOCTIIAMEHEHMUS.

Karanus

I'oMoreHHbIi U rereporeHHb KaTanu3. ABTokaTanu3. OCHOBHbBIE
3aKOHOMEPHOCTH KaTaJINTHYECKUX peaKLui. BuusiHue
Karaqu3zaTopa Ha  TEPMOJMHAMHYECKHE W  KHUHETUYECKHUE
XapaKTEPUCTHKH XUMHUECKUX peaknuid. CelneKTHBHOCTh ACUCTBUS
KaTaau3aTopa. Karanuruueckas aKTUBHOCTb, yAenbHAS
KaTaJUTHIeCKas aKTHBHOCTH. I'oMoreHHEIN Katanu3. CIMTHBIA U
pa3eIbHBIHA MEXaHH3MBbI KaTaJTUTHYECKUX peaKIwid,
JHEPreTUUeCKHe JuarpaMMbl B3aUMOJICHCTBUSI PEareHToOB C
katanuzaropoM. OOmUH W crnenupUIecKuil KUCIOTHO-OCHOBHBIN
Katanu3.  OQQekTuBHAs  KOHCTaHTa  CKOPOCTH  PEaKLUH,
KaTamu3upyeMoi BEILIECTBAMU c KHCJIOTHO-OCHOBHBIMH
cBoiicTBamu. KaTamuTuueckme KOHCTAHTBHI CKOPOCTH pEaKIUH.
I'ereporennsniii katanu3. CKOPOCTh TeTEPOTCHHO-KATATUTHICCKON
peaKIuy. Tumbl  TETEPOTeHHBIX  KaTaJW3aTOpPOB. 3aKkoH
JIEHCTBYIOMNX TOBEpXHOCTEH. Ponp amcopOumm B TreTeporeHHOM
npouecce. KuHeTHka reTeporeHHO-KaTaIuTUYECKUX pPeakluid, He
JUMHTHPYeMBIX auddy3ucit. OTpaBieHUE KaTAIH3aTOPOB.

Conep:xanue 3aHITHIi CEMHHAPCKOT0 THIA

HanmeHnoBanue Tem (pa3iesioB)

Tun Conaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA

XuMHYECKask TEpMOAMHAMUKA

I13 | Pacuér temnoTsl, pabOThl M W3MEHEHHMS BHYTPEHHEH
SHEPIUH B MPOLECCaX C yYyacTHEM HealIbHOTO rasa.
Pacder TermoBrIX 3¢ (EKTOB XMUMHUYECKHX PEaKIUN MpH
V=const u P=const u TermoTsl (Ha30BBIX MpeBpALICHUI
ipu 298 K.

Pacder TemnoBEIX APQEKTOB  peakuuii, TEIUIOTHI
00pa3oBaHUsl W TEIUIOTHI (PA30BBIX IEPEXOJ0B MPH
3aJlaHHOM TeMIepaType C HCIOJb30BaHUEM CIPABOYHBIX
JIaHHBIX.

Pacuer abconroTHOW PHTPONWH BELIECTBA IMPU 33JaHHOM
Temneparype. Pacder  u3MEHEHHS ~ DHTPONIMU B
XUMHYECKHX PEakIisIX MpH 3a1aHHOH TeMIepaType.
Pacuer AGO u AAO11s1 XUMHUUECKHUX IPOLIECCOB.
Urorosoe 3ansatue no remMam: «IlepBblil 1 BTOPOH 3aKOHBI
TEPMOJIUHAMUKI.

Pacuer  sMmupuueckod ~ KOHCTaHTBI ~ XHUMHUYECKOTO
paBHOBECHS W3  OKCIEPUMEHTAJIbHBIX  JaHHBIX O
PaBHOBECHBIX JIaBJICHUSIX U KOHIICHTPAIUSIX PEareHTOB.
Onpenenenne HaTpaBJICHUS CaMOIIPOM3BOIHHOTO
MPOTEKaHUsd XUMHUYECKON peakuuu rpu P=const, T=const
Ha OCHOBaHMH YypaBHeHHUs wu3orepmbl Banr-T'odda.




BblunicieHue  KOHCTaHTBl ~ PAaBHOBECUS  XMMHUYECKOU
peaKIuu.

OmnpeneneHne  TEPMOAMHAMHUYECKUX  XapPAKTEPUCTHK
XUMHYECKON peakiuu (JHTAIBIUK, SHTPOMHH, SHEPTUH
I'u60ca) 13 PKCIEPUMEHTAIEHOW 3aBHCUMOCTH KOHCTAHTHI
pPaBHOBECHS OT TEMIICPATYPHL.

JIP

OnpezeneHue CpeaHeH TEIIOEMKOCTH TBEPABIX U KHUIKUX
BEIIIECTB METOIOM CMECIIICHHS

OrnpeneneHne XUMUYECKOTO PABHOBECHS B I'€TEPOTeHHBIX
cucremax (MccieoBanue KapooHATOB)

®dazoBEIC PaBHOBCCHUsL B
OJJHOKOMIIOHCHTHBIX CUCTEMAX

113

Pacuer naBneHHs HAcHILEHHOTO Mapa M TEIUIOTHI
ucrapeHus (BO3TOHKM) NPH 33JlaHHOM TeMIeparype Ha
OCHOBaHMU CIIPaBOYHBIX JAHHBIX O TeMIepaTypax
KUNeHUs] (BO3TOHKHM) BELIECTB IPU JABJICHUM HHXKE
arMocepHoro. HaxoxkeHne KOOpJHMHAT TPOWHON TOYKH
10 TeMIepaTypHOI 3aBUCHMOCTH JaBJICHHUS HACBHIIICHHOTO
rapa BeIecTBa.

Pacuer TemIiepaTypsl IUTaBICHHS BEIIECTBA P 3a1aHHOM
BHEITHEM  JIaBIICHWH (B  TPHONMKEHUN  JIMHEHHOM
3aBUCHMOCTH TEMIIepaTyphl IUIABICHHS OT JaBJICHHUS).
Beruncienne TepMomMHaMHYECKUX (GYHKIMHA (a3oBBIX
npespawennid (AH, AU, AS, AA, AG) Ha ocHOBaHUH
AKCIIEPUMEHTAIBHBIX 3aBHCUMOCTEH JTABICHUS
HACBHIIIIEHHOI0 TIapa OT TeMIePaTyphl.

JIP

OmnpenencHue JaBJIEHUS HACBIILIEHHOTO mnapa
WHAWBUAYAIBHBIX JKHIKOCTEH IMHAMHYECKAM METOI0M
(METOIOM TOYCK KUTICHUS)

113

OmnpeneneHyue  MapUUalbHBIX — MOJISIPHBIX  BEJIMYUH
KOMIIOHEHTOB ~ PacTBopa M3  JKCIIEPUMEHTAJBHBIX
3aBUCHMOCTEH DKCTEHCHBHOTO CBOWCTBAa pacTBopa OT
KOHILICHTPALHH.

Pacuer wu3MeHeHMs 00BEMa, SHTAIBIHNM, 3HTPONUH,
sHeprun [mbOca mpu  oOpasoBaHmMM  OWHAPHOTO
uieaNbHOTO  pactBopa.  3akoH — Payma.  Pacuer
TEPMOJAMHAMUYECKUX (QYHKIMHA CMELISHUs! JUIsl pealbHBIX
pacTBOpOB  mpHM  3agaHHOM  Temmeparype. Pacuer
AKTUBHOCTEH, K03 uLKEeHTOB AKTUBHOCTH u
OTHOCHTEJFHOTO XMMHUYECKOTO MOTEHIIMaa KOMIIOHEHTOB
pacTBOpa MO 3KCIIEPUMEHTATBHON 3aBUCHMOCTH JaBICHHS
HACBILICHHOTO Tapa OT KOHLEHTPAMX AJIsl CTAaHJAPTHOTO
COCTOSIHUS ""YHCTOE BEIIECTBO”

Beruncieniie OTHOCHTENBHOTO TIOHKEHHS JaBJICHUS Iapa
pacTBOpHTENs, TOBBIIIEHUS  TEeMIIEpaTypbl  Hayana
KUTICHUS, TIOHIKEHUS TEeMITEpaTypbI Havasa
OTBEpJCBaHUS, OCMOTHYECKOTO JIaBJICHUS TSt
pa30aBJIeHHOTO pacTBOpa HEJETY4Yero BelIeCTBa B
JEeTydeM pacTBOpPHUTENIE MpU [JAaHHOW KOHIEHTPALUH
pacTtBopa.

JIP

OHpeHeJ’ICHI/IG MOHHpHOﬁ MAacCChl PaCTBOPCHHOT'O BCHICCTBA
KPUOCKOIMMYCCKUM MCTOAOM

TepmoauHaMudeckas TeopHUs
pacTBOpoB
®Da3oBbIC paBHOBECUSA B

MHOI'OKOMITOHCHTHBIX CUCTEMaXx

I13

IIpaBuio ¢a3z ['mbOca, pacuer yuciaa cTeneHeil CB0OObI B
3agaHHoOll (a3oBoit obOnactu. IIpaBmino peiuara, ero
NPUMEHEHHE ISl ONPENESNICHNs] KOJIMYEeCTBA PAaBHOBECHBIX
(a3. BpluucieHHEe KOMMYECTBA KOMIIOHEHTa, KOTOPOE
HEeo0X0MMO 100aBUTh K CHCTEME 3aJaHHOT'O COCTaBa, JUIs
HepeBoJia e¢ B HOBOE COCTOSHHE C APYTHM COJCp)KaHHEM
KOMITOHCHTOB.

[Mpumenenne mpasuina (a3 [mbOca k aHaAM3y AMarpamm
TUIAaBKOCTH n30MOpdHO u Hen3oMophHO
KPHUCTaJUTU3YIOIINXCSL BEIIECTB C OJHOM DBTEKTHKOH, ¢
00pa3oBaHNEM YCTOHYHMBOTO COSANHEHHS (HEYCTOWIHBOTO
COCIMHEHHUSI, c OrpaHHYCHHOMN PacTBOPUMOCTH
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KOMIIOHCHTOB B TBEPJAOM COCTOHHI/II/I), aHaJIins3.

JIP

Wzydenne paBHOBecHi '"KHOKOCTh-Tap" B JBOWHBIX
JKHJIKUX CUCTEMAx

W3yyeHue KpHUCTANTU3AlMU K3 PacTBOpa MpPU HU3KUX
TeMIepaTypax

PaCTBOpBI DJICKTPOJIMTOB

I13

CunbHble U caa0ble QJICKTPOJIUTHI. Onpeaene}me CTCIICHHU
Jucconanyu Ha OCHOBAHWHM BCJIWYHMHBI KOHCTAHTHI

JIMCCOIHALINH. HU3menenne cTeneHn W KOHCTAHTHI
TUCCOIMAIIMN TIpH HO00aBICHWH B pacTBOp CHIBHOTO
AIIEKTPOIIHTA C oo™ HOHOM. Pacuer

TEPMOJMHAMHUYECKHUX NapaMeTPOB Mpoliecca JUCCOLUALUN
Ha OCHOBE TEMIIEpAaTypHOH 3aBUCHUMOCTH KOHCTAHTBI
nucconnanuu. Pacyer pH ans pacTBOpOB CHIIBHBIX U
CJTa0BIX ANEKTPOJIUTOB.

CBs13b aKTHBHOCTH QJICKTpOJIuTa CO CPECAHUMU HOHHBIMU
AKTHBHOCTSIMA U CPEJHHMH HMOHHBIMH KO3((ulMeHTaMH
akTUBHOCTH. MoHHas cuna pactBopa. IIpaBuino HOHHOM
cuibl. [lpenenpHbrd 3akoH Jlebas-Xiokkens. Pacuer
AaKTUBHOCTEH, CPeIHUX HOHHBIX aKTUBHOCTEH U CPEIHHUX
HOHHBIX Ko3(¢durmentoB aktuBHOCTH. Ompenenenue pH
PacTBOPOB CHIIbHBIX 3JIEKTPOJIUTOB.

[IpousBenenue pacTBOpUMOCTH. PacueT pacTBOpuMOCTH
MaJIOpacTBOPUMBIX  coiedl.  BausHue  mOCTOPOHHUX
JNIEKTPOJIUTOB HA PACTBOPUMOCTH MaJOPACTBOPUMBIX
COEJIMHEHUH.

Pacuer 51€KTpONPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB
npr OSCKOHEYHOM pa3BEJICHHH HAa OCHOBAHWW 3HAYCHUI
MpeAeabHbIX MOJISIPHBIX 3JIEKTPUYECKHX IPOBOAUMOCTEH
WOHOB M W3  OKCINEPUMEHTAJbHBIX  JaHHBIX IO
ANEKTPONPOBOIHOCTH pacTBOpOB pa3ITUYHON
KOHIeHTpaluu. [loaBMWKHOCTH (aOCONIOTHBIE CKOPOCTH
JIBIDKEHHSI) M 4YHClia TepeHoca uoHOoB. OmpeaeneHue
CTETIGHH W  KOHCTaHTHl  JHCCOLMAIMHA  CIaOBIX
3JIEKTPOJIUTOB, TEIUIOTHl AUCCOLMALNH, PACTBOPUMOCTH
TPYJHOPACTBOPUMBIX ~ COCIMHEHUH  HA  OCHOBaHUH
M3MEpPEHUH 3JEKTPOIIPOBOAHOCTH.

JIP

W3yyeHue 3aBUCUMOCTH 3JIEKTPUYECKOM IPOBOAUMOCTH
PacTBOPOB CI1a0bIX 3JICKTPOIIUTOB OT KOHLECHTPAIIH
W3yyeHue 3aBUCUMOCTH 3JEKTPUUYECKON IPOBOAMMOCTH
PaCTBOPOB CHUJIBHBIX DJICKTPOJIMTOB OT KOHICHTPAIIN

11.

DIEKTPOXIMHYCCKHE
(merm)

CHCTEMbI

113

YcoBHasI 3aIHCh AMEKTPOA, TATbBAHMYECKOTO AIIEMEHTA.
[IpaBUIbHO pPa3OMKHYTBHIH TalbBAHUYECKUH DIICMCHT.
OrmpeneneHre 3HAKOB  JJIEKTPOJOB  T'ajJbBaHUYECKOIO
JJIeMEHTa U HalpaBlICHUs TMPOTEKAHUS DIEKTPOJHOTO
mporecca. 3amuch ypaBHEHHUS Peakify, MPOTEKArolIeld B
raJlbBAHUYECKOM JJIEMEHTE, ompejieNieHue ee
HaTpaBJICHUS.

VYpaBuenue HepHcta it pa3snuyHBIX DJIEKTPOJOB U
rajgpBaHuueckoro sneMenrta. Pacuer DJIC XUMHYECKUX U
KOHIICHTPAI[MOHHBIX TATbBAHMYECKIX 3JICMEHTOB.
Ornpenenenue KOHCTaHT paBHOBecwus,
TEPMOJIMHAMHUYECKHUX XapaKTePUCTUK peaKkuuii,
MPOTEKAIOIMUX B TalbBaHUYECKOM DdjeMeHTe. Pacder
pacTBOpa, akTUBHOCTEH W KOX(QQUIMEHTOB aKTUBHOCTH,
MIPOM3BEACHNUS PACTBOPHMOCTH.

JIP

Uzmeperne D..C. xmmudeckoro »siemMeHta Skobu-
Janwmanst. Onpenenenne SIeKTPOAHBIX TOTEHINAIOB
Omnpenenenre TepMOIMHAMHYECKHX (DYHKINH peakuui,
NPOTEKAIONMX B  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
JIEMEHTaX

13,

Xumudeckass KHHECTHKA

I13

Pacuer koHCTaHTBI CKOPOCTH pC€aKuMu Ha OCHOBAHUHU
OKCIICPUMEHTAJIbHBIX JaHHBIX 00 H3MEHEHHH CBOWMCTBA
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CHCTEMBI BO BPEMEHHU
OmnpezneneHne MOpsAIKa PeaKkuy, KOHCTAaHTBl CKOPOCTH U
BPEMEHM  TOJYNPEBpAIICHHS HAa OCHOBE  JAaHHBIX
KMHETHUECKUX M3MepeHuil. Pacuer riayOnHBI MpoTeKaHus
peakIuy K yKa3aHHOMY MOMEHTY BPEMEHH.

Pacuer KOHCTaHT CKOpOCTEH M TEKYIIMX KOHIIEHTPAILWH
JUIA O6paTI/IMbIX, napajjiCjibHbIX W MOCJICA0BATCIbHBIX
peaxiuii IepBoro MopsiAKa.

Mertop cTanMoHapHBIX KOHIIEHTPALUWA, €r0 MPaKkTUYeCcKoe
HCIIOJIb30BAHUC npu COCTAaBJICHUHU KHHETHUYCCKHUX
YpaBHEHUH.

BnustHme Temmeparypsl Ha  CKOPOCTh  XHMHYECKHX
peaknuuii. [IpaBuno Bant-I'odda u ypaBaenne Appennyca.
Boruncnenne TtemmeparypHoro koadduimenta Bant-
lodda. Pacuer KOHCTAaHT CKOPOCTH ¥ BpEMEHH
MOJTYTIPEBPAICHNUS ITPH PA3INYHBIX TEMIIEpaTypax.
Teopus akTtuBHBIX (OmHapHBIX) coymapeHuil. Ilomcuer
00IIIero 4mcia CTOJKHOBEHHH pPEarupyromMx MOJEKYd B
€IMHHIly BpEMEHH B eauHHUIEe o0beMa. Haxoxxaenue nonu
aKTHBHBIX MOJEKyJ. PacdeT KOHCTaHTBI CKOPOCTH,
MPEAIKCIIOHEHIIMAIEHOTO MHOXKHUTEJIS (daxropa
COyJIapeHNH) W CTEPUYECKOTO MHOXKHTENSI HA OCHOBAHUH
YPaBHEHUH TEOpUHU.

Belunciienre  KBaHTOBOTO — BBIXOJA M KOJMYECTBa
[IPOPEArupoBaBIIETO0 BemecTBa Ul  (OTOXUMHUYECKOM
peaxmuu.

Cocrasnenne KHHETHYECKHUX YpaBHEHUH TUIs
HEPa3BETBJICHHBIX LEMHBIX peakiuii. CBa3b dPPEeKTHBHOM
KOHCTaHTBl CKOPOCTH LEMHOW pEeaKkUUH C KOHCTAHTaAMH
CKOpOCTell OTAEeNbHBIX cTaguil. Pacuer minmHB 1EnH
PEaKIMH.

JIP N3ydeHne ckOpOCTH pa3ioKeHHs NepoKcuia BOAOPOAA
ra30METPUIECKAM METOJIOM
M3ydeHne ckopoCTH peakluu HOJUPOBaHUS alleTOHa
15| Karanus 13 | OOmme 3aKOHOMEPHOCTH KAaTAINTHYECKUX  PEAKIHH.
CHIDKEHNE DSHEepPruM aKTHUBaMM — T[JIaBHAas NpPUYMHA
YBEJIIMYEHUS  CKOPOCTHM  KATAIUTHUECKOW  peaKIuu.
CnuTHBIH M pa3fenbHBI MEXaHU3Mbl KaTaIUTHYECKOTO
B3aHMO}IeﬁCTBH5], COCTAaBJICHUC KMHCTHYCCKUX ypaBHeHHﬁ.
JIP N3ydeHne cKOpOCTH pa3foXKeHHs MEepPOKCHia BOAOPOAA
ra30METPUIECKUM METOJIOM
W3yyeHne cKOpoCTH peakMK HOAUPOBAHMSI ALIETOHA
Conep:kaHue caMOCTOSITE/IbHOH PadoThI
3‘:’1 HaumeHoBaHue TeM (pa3aesnoB) Coaep:xaHue caMOCTOATEIbHOI PadoThI
1. | Xumuueckas TepMOAUHAMHKA IloBropenne  nexkuuoHHoro  marepuana.  IloaroroBka — k
MPAKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
2. | ®a3oBble paBHOBECUSA B | IloBropeHne  nexumonHoro  marepuana.  IlogroroBka K
OAHOKOMIIOHCHTHBIX CUCTEMAaX MPAKTUYCCKUM 3aHATHUAM U J'la60paTOprIM pa60TaM
3. | TepmogmHaMudeckas teopus | [loBropeHue  nekuumoHHoro  marepuana.  I[loaroroBka K
pacTBOpOB MPAaKTHYECKUM 3aHATHAM H JIAOOPAaTOPHBIM paboTaM
4. | ®a3oBble paBHOBECHs B | [loBTopenne  nexnuoHHoro  Marepuana.  IlogroroBka — k
MHOTOKOMIIOHEHTHBIX CUCTEMAaX MPAKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
5. | PacTBOpBI 371€KTPOIUTOB [ToBTOopenue  nexkuuoHHoro  marepuana.  IlogroroBka
MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam
6. | DnexTpoxumMHuUecKne cuctemsl | [loBropenne  JeknuoHHOro  Marepuana.  [loaroropka K
(1ienm) MIPAKTUIECKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
7. | XuMmHdeckas KMHETHKA IloBropenne  nexkuuoHHoro  marepuana.  IloaroroBka — k
MIPAKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
8. | Karamus [loBTOpenne  neknuoHHOro  Mmarepuaia.  [loaroroBka K

MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam
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3. OuneHo4yHble MaTepHaabl AJds TPOBEJICHUS] TEKYIIero KOHTPOJIA YCIHEeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAMN 00y4aloIMUXCs M0 JUCHUILTHHE (MOAYJII0)
[lo nucuurmmHe (MOIYJIO) MPEIyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJIS KadyecTBa
OCBOECHHUSI:
® TEKYHIH KOHTPOJIb YCIEBAEMOCTH;
® [IPOMEXYTOUYHAs aTTeCTalusl 00YJaromUXCcs 0 AUCHUIUIUHE (MOIYJIIO).
3.1. OneHoyHble MaTepHaJbl JIA NPOBeleHUs] TeKylledl arrecTauMyd IO JUCHMILIMHE

(Mmoay.10)

Ne | Kontposupyemsblie TeMbl (pa3aeJibl) HaunmeHoBaHHe OLIEHOYHOI'O CPeICTBA

n/n
1. | Xumuueckas TepMOJMHAMHKA KonTponbHast pabota
2. | ®a30BbIc paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMaX Kontponsras pabdora
3. | TepmoanHaMu4eckasi TEOpUsi pacTBOPOB KonrponsHas padora
4. | ®a3oBble paBHOBECHSI B MHOTOKOMITOHEHTHBIX CHCTEMaX KonTponbnast pabota
5. | PacTBOpBI 371EKTPOIUTOB Kontponrras padora
6. | DneKTpoXuMHYECKHE CUCTEMBI (IIETIH) KonrponsHas padora
7. | Xumuyeckas KUHETHUKa KonTponbHast pabota
8. | Karamu3 Kontponrras pabdora

3.1.1 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM UHbIe MATEPUAJIbI, HEOOXOAUMBbIE ISl OLEHKHU
3HAHMIi, YMeHM i, HABBIKOB M (WJIH) ONbITA IeATEJbHOCTH B MpPOLEcCe TEKYILIEro KOHTPOJIs
ycneBaeMoCTH
KonTpoJbHblii padoTa
3ajaHus M0 KOHTPOJIbHOM padoTre Nel
1. IlpuBenure BBIpaXKEHHs, COOTBETCTBYIOIME JBYM CIEICTBUSIM M3 3akoHa l'ecca Ha
MIPOU3BOJIBLHOM MIPUMeEpE.
2. Ilpu temnepatrype 300 K naeanbHblil ra3 uzorepmudecku U odparumo pactmpsiercs ot 0,01
1o 10 M. KonmndecTBo MOIIOIMEHHOM MPU 3TOM TEIIOThl paBHO 17,26 k. CKOIBKO MoJei
ra3a y4acTByeT B 3TOM Iporiecce?

3. TemmniepaTypHas 3aBUCUMOCTb TEIIOTH oOpa3zoBanust UPb; mo peakmuu:
Ugs) + 3Pbx) = UPbsay) BeIpaxkaeTcst ypaBHCHHEM:

A, H =-24.556+19.875-10 °-T*-20.356-10 °-T"

Paccuwuraiite A, C; nutst aTor peakuuu ipu 1000 K, He mpuberast k cripaBOYHBIM JTAHHBIM.
4. Kak 3aBuCHT OT TemrepaTypsl dHeprusi | n66ca cucremni? J[aiite 000CHOBaHHBIN OTBET.
5. Ionp3ysch CIpaBOYHBIMHM JAHHBIMH, pacCUMTaiTe abcomoTHY0 dHTpormo 42 T CO mpu 500
K u naBnennu 1, 5 atm. I'a3 cuuraTth uacaibHBIM.
6. Paccuuraiite usmeHenue osHeprum ['enpmroneua B peakuuun CsHyy = CiHe + 2H,,
npoTekaromeii B razoBoi ¢aze nmpu 300 K, ecnm TemmoBoit 3¢ddekr 3TON peakumu mnpu
MMOCTOSTHHOM JiaBiieHuu paBeH 237 kJ[x, a m3amenenue suTpormu 230 [x/K.
3agaHus 10 KOHTPOJIBbHOI padoTe Ne2
1. Kakue ¢akropsl BausioT Ha KOHCTaHTHI paBHOBecus: K, u K., ecnu pearupyromnryio cucremy
paccmaTpuBaTh Kak UJ€albHy0?
2. luccouuaiusi 4eTbIPEXOKUCH a30Ta MpoTeKaeT 1o ypaBHeHUI0: NoO4 = 2NO.. [Ipu 298 K u P
= 1,0-10° ITa N,O4 auccoumupyet Ha 18,5%. PaccuuTaiite creneHb AMCCOLMAIIMU TIPH TON XKe
temneparype u aasienuu 0,5-10° I1a.
3. Onpenenure Hanpasiienue nporekanus peakuuu CHy + HOqy = CO + 3H, ipu 1000 K:
a) B CTAaHAAPTHBIX YCIOBUSIX;
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0) Ipu cIeayIOMUX UCXOAHBIX MapIHAIbHBIX JaBICHHUSIX PEareHTOB:

P(CH4) = 0,203 aTm, P(H,O0) =1,013 atm,

P(CO) =10,13 aTwm, P(H,) =2,026 atm.

Jl5is pacueTa KOHCTaHThI PaBHOBECHSI BOCIIOJIB3YHTECH CIIPABOUYHBIMH JJAHHBIMU.

4. Yro Ha3bIBAETCS «COCTABIISIFOIIMMMY» CUCTEMBI?

5. Ipu nasnenun 1,01-10° ITa B Touke miasnenns (—38,87 °C) xuakas pTyTh UMEET ILIOTHOCTh

13,69 r/cem’, a TtBepmas — 14,19 r/cm’. Paccuuraiite Temmneparypy IUIABJIE€HUS PTYTH PH

nasnennn 3-10° [1a, ecru yaenbHas TemioTa miasjieHus pasHa 9,74 JIx/r.

6. JlaBnenue naceiennoro napa nag H,SO, mpu 178 °C paBro 666 ITa, a npu 211,5 °C — 2666

ITa. Yemy paBHO JaBiieHHE HACBILIEHHOIO NIapa Haj cepHol kucaotoi npu 300 °C?

3agaHus 10 KOHTPOJIbHOI padoTe Ne3

1. Ykaxure, KAKUMH CBOMCTBAMM M KAaKOIO KOMIIOHEHTA — PacCTBOPUTEIS WM PACTBOPEHHOIO

BELIECTBA — ONPEAEIAETCS BEIUYNHA 30YJUTMOCKOUYECKONH TOCTOSTHHOM.

2. Kakue u3 creayronmx yTBep KIeHHH CIpaBeAIUBbI ISl COBEPIIEHHOIO OMHAPHOTO pacTBOpa

MIpU TIOCTOSIHHOM TemriepaType?

a) 3akoH Payins cobmonaercs A1 KaX10ro KOMIOHeHTa pactBopa: Pi = Pi°x;;

0) o0bem cmemenust AV, = 0;

B) 3HTponus cMemeHus AS., = 0;

r) sHeprus ['m66ca cmemenus AG., = 0;

1) Terota cmenienust AHg, = 0.

3. Temmnepatypa muaBnenus ¢enona paBHa 40°C. PactBop, cogepxkamnuit 0,172 2 aneranunuaa

(CsHoON) B 12,54 2 denona, orsepaeBaer npu 39,25°C. BBIUMCINUTH KPUOCKOIUYECKYIO

MOCTOSIHHYIO ()€HOJIa M €ro YIENbHYIO0 TEeIUIOTYy IiaBieHus. M3oroHuueckuid koshduuueHT

Bant-T'oda npuHATH paBHBIM €IUHULIE.

4. ITpu oOpazoBanuu 1 mMoisg pactBopa Si — Mn, MoJibHas J10J11 KpeMHUs B KoTopoM pasHa 0,3,

Bbiiemiocs 28700 JIx termnotsl. IlapumaneHas MosspHas TEIUIOTa PAaCTBOPEHMs MapraHua B

pactBope 3Toro cocrtaBa paBHa —3770 Jx/monb. PaccuuTaiiTe mnapuuagibHyi0 MOJSIPHYIO

TEIUIOTY PaCTBOPEHUS KPEMHMSI B 3TOM PacTBOPE.

3agaHus 0 KOHTPOJIbHOI padoTe Ned

1. Hanumure BbIpaX€HUE 3aBUCHUMOCTH OKBHUBAJIEHTHOW 3JIEKTPOIPOBOAHOCTH CUIIBHBIX
AJIEKTPOJIUTOB OT KOHIIEHTPALUH.

2. Hapucyiite cxemaruuecku rpaduk 3aBUCUMOCTH  CpPEAHEMOHHOro  Ko3(hduiueHra
AKTUBHOCTHM CHJIBHOTO 3JIEKTPOJIMTa OT MOHHOM CHJIBI pacTBOpa (B LIMPOKOM JHANa3OHe
KOHILICHTpALUH).

3. Ha ocHOBaHMU CHpaBOYHBIX JaHHBIX O BEJIWYUHE IMpou3BeAeHMs pacTBopumoctu BaSO,
paccuuTaiTe pacTBOPUMOCTD 3TOU coiu B Boze U B pactsope 0,003 M Na,SO, npu 298 K.

4. Tlonp3ysiCh CHpPaBOYHBIMM JAHHBIMH O CPEIHUX HOHHBIX KO3((UIIMEHTaX aKTUBHOCTU
ANEKTPONIUTOB yIsi BOAHOTO pactBopa ZnCl, ¢ monsubHOCTRIO 3,0 mipu Temnepatype 25°C
BBIUHCIIUTE CPEIHIOI0 MOHHYIO MOJISUIBHOCTb, CPEIHIOI HMOHHYIO AaKTUBHOCTh U MOJHYIO
aKTUBHOCTb 3JIEKTPOJINTA.

5. MonsipHasi 31€KTPONPOBOAHOCTh NpU OECKOHEYHOM pa30aBIEHUU pPACTBOpA YKCYCHOM
KuciaoTel B 1,5 pa3za Oojble Takol jke 3JEKTPONPOBOJHOCTU THIPOKCHIA AMMOHMSL.
PactBoper 0,1M ykcycHou kuciotel U 0,05M ruppokcuaa aMMOHUST UMEIOT OJIMHAKOBYIO
YAEIbHYIO  3JEKTPOIPOBOAHOCTh. KakoBO COOTHOIIEHHE CTENEHEW IUCCOLMALMU 3THUX
AJIEKTPOJIUTOB B JaHHBIX pacTBopax? (Uto Oosbie?).

3anaHus MO0 KOHTPOJIbHOM padote NeS
1. 3anumwure ypaBHenue HepHcra ans notennuana anekrpoaa I-ro poxa. Ot yero 3aBUCHT

BEJIMYMHA U 3HaK NOTEHLIMAA TaKoro AJIeKTpoaa’?

2. K xakoMmy THUIly OTHOCHUTCA [aHHBIH TaJIbBAaHUYCCKUN OJIEMEHT (XMMHYECKUH,
KOHIIGHTPALMOHHBIN, C MepeHocoM, 0e3 mepeHoca)? Hamuimre ypaBHEHUE peakIHH,
MIPOTEKAIOIIEH B JAHHOM 3JIEMEHTE.

Pt | Hg-Zn@vamrawa) | Z0SOs | Zn-Hgwamrava) Pt
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3. Ilo crnpaBOYHBIM JaHHBIM O CTaHAAPTHBIX AJIEKTPOJHBIX MOTEHIHMANIAX BBIYUCINTE
cranaaptHyto J/1C sanemeHTa u npousseaeHue pactsopumoctu npu 298 K s AgBr.

4. Tlonp3ysich CIpaBOYHBIMU JTaHHBIMU, paccuutaiite J/]C raapBaHUYECKOr0 3JI€MEHTa IPU
298 K, cocrosmero M3 TPUBEACHHBIX AJIEKTPOAOB. MOSUIbHBIE KOHLEHTpPALUU
ANIEKTPOJIUTOB B 3JEKTpoAax m; u m,. lonHble KOA(pGUIUEHTHl aKTUBHOCTH BBIYHUCIIUTE
[0 ypaBHEHMIO MepBoro npudmmwkeHus teopun [lebas-Xrokkens. CocTaBbTe cXemy
raJIbBAHUYECKOT0 3JIEMEHTA, COCTOSIIIET0 U3 YKa3aHHbIX AIEKTPOIOB.

Dnextpon [ my Dnextpon 11 m;
KCl| AgCl| Ag 0,005 ZnS0s| Zn 0,002

5. CocTaBbTe YCIOBHYIO 3alIUCh T'aJIbBAHMYECKOTO JI€MEHTa 0€3 JKUAKOCTHBIX COeAMHEHHM
(«6e3 mepenocay), B koropoM nipu T = 298 K camonpoun3BosibHO mipoTekaeT peakuus Pb
+ HgCl, = PbCl, + 2Hg. Beiuuciure crangaptayio O/IC  snemenra,
TEPMOJMHAMHUYECKYIO0 KOHCTaHTy paBHOBecus K,, peakiuu.

3anaHusi MO0 KOHTPOJIbHOM padoTe Ne6

I. 3aBucMT M OT HCXOJHBIX KOHUEHTPALMI pEarupyroIMX BeEIIECTB MEPHUOL
MOJIyIpEBpallleHns JUIsl peakluu BTOporo mnopsaka. IlpuBenure maremaTtndeckoe
BBIpaKEHHE JUIsl ClTydasi, KOTrJa HauyalbHble KOHIIEHTPAI[N PEareHTOB PaBHBI.

2. Kakumu JaHHBIMM HAJO pacroiaratb i pacdyeTa MAaKCHUMalbHO BO3MOXKHOTO
KOJIMYECTBA IPOMEXYTOYHOI'O BEIIECTBA B TIOCJIENOBATEIIbHON peakuuu MEepBOro

nopsiika Ak, B K, C'9 Kak 3apucur BbIcOTa MaKCUMyMa KpUBOH cp=f (T) oT

k/
OTHOIIIEHUS KOHCTAHT ky ?

3. JIis HEKOTOPO# peakIMy MOJyUSHBI CCAYIONINE SKCIIEPUMEHTAIIbHBIC TaHHbBIC:
c, 0,02 0,04 0,06 0,08
, MOJIb/l

TV 6,3 6,3 6,3 6,3
2, MUH

Mo:KHO JIH clienaTh BBIBOJ O MOopsAKe JaHHOM peaKI_II/II/I?

4. Peakuus TepMHUECKOIO pa3jOXKEeHHs 3TaHa fABIETCS peakuueil nepsoro nopsnaka. [Ipu
0 -5 -1 0

550 C koHCTaHTa CKOpPOCTH peaklIMH paBHA 2,5:10 “c , a ompu 630 C -

141,510 ¢! i i

) . Paccuuraiite 2Hepruro0 aKkTUBAUMM M  NPEAIKCIIOHEHIUAIBHBIN

MHOJKUTENb YPaBHEHUsI AppeHuyca.
H,0O
5. Ilpm cMemeHuM paBHBIX OOBEMOB IOJYMOJISIPHBIX pacTBOpPOB ~ 2 2 H HCOH ,

B3aUMOJICUCTBYIOIIUX T10 YPaBHEHUIO H, OZ+HCHOZHCOOH+HZOqepes 20 mum.
[TpopearupoBasio 80% MCXOTHBIX BemecTB (peakius 2-ro nopsaka). CKOJIBKO BpeMEHU
noTpedyeTcst Ui TOro, YTOOBI peakius MpoIjia Ha Ty K€ TIyOuHY, €CIH PacTBOPHI
UCXOJHBIX pEareHTOB pa30aBUTh BJIBOE, & 3aTE€M CMeIlaTh?

3anaHusi MO0 KOHTPOJIbHOM padote Ne7

1. Kakue peakuuu Ha3bIBatOTCs UENHbIMU? JlaliTe onpeneneHne U Ha30BUTE OCHOBHBIE CTaauu

LIENTHOTO TTpolLiecca.

2. Yro mpencraBiser coO0H aKTHUBHUPOBAHHBIM KOMIUJIEKC M Y€M OH OTJIMYAETCS OT aKTHUBHBIX

MOJIeKYJ1?

3. Jlna paznoxkenus nepokcuga ROOR B pactBopurtene SH mnpeamosnaraercs ciemyromas

MOCJIEI0BATENILHOCTh PEAKIINNA:

1) ROOR — 2RO- (ki)
2)RO- + SH — ROH + S- (k2)
3) S- + ROOR — SOR + RO- (ks)
4)2S8- — S, (ks)

HOJ’II)3y5ICI) MCTOAOM CTAallMOHAPHBIX KOHHGHTpaHHﬁ, BBIBCIUTC KMHCTUYCCKOC YPAaBHCHUC IJIA
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dt ’
4. TlpendKCrOHEHIMANBHBI MHOKUTEIb MOHOMOJIEKYJISIPHOTO Ppa3liOKEHHUs AHAalleTUIa MpH
285 °C pasen 8,0-10"° ¢™'. BeiuncuTe SHTPONMIO aKTUBALIMK 3TOM peakiuu. TpaHCMUCCUOHHBIN
MHOKUTENb IPUMHUTE PABHBIM €UHHIIC.
3.1.2. MeToguyeckne MaTepHaJibl, ONpeAessiiOliNe TPOUeAYPbl OLEHUBAHUSA 3HAHWIA,
YMeHHUil, HABBIKOB W (WJIH) ONBITA /AeATEJbLHOCTH B XO0J€ TeKYylero KOHTPOJIs
ycneBaeMoCTH
KonTpoasnas padora

OrneHnBaeTcsl HE TOJBKO TIIyOMHA 3HAHWM TOCTABICHHBIX BOIPOCOB, HO M YMCHHE
U3TI0KUTH TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, MOJTHOTA, JOTUYHOCTD U3JI0KEHUS, aHATU3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxkeHue marepuana
0e3 (paKTUIECKUX OIIHUOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IeHbI BCE KPUTEPUH.

OrneHka «xopouio» CTaBUTCS, €Cl 00yYaroUIUiCs TBEPAO 3HACT MaTepHall, TpPaMOTHO U
M0 CYHIECTBY H3JIaraeT €ro, 3HaeT MpakTHUecKylo 0a3zy, HO JOMyCKaeT HeCYIIeCTBEHHbIE
MOTPEUTHOCTH.

Ouenka «ydogremseopumenvpHoy CTaBUTCS, €CIU OOy4YalOIIUHCS OCBOWJI TOJBKO
OCHOBHOW Martepuaj, HO HE 3HAeT OTJEIbHBIX JeTanel, T0MycKaeT HETOYHOCTH, HEJJOCTATOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HApyIIaeT MOCIEAOBATEIbHOCT, B M3JIOKEHUHM MaTepHana,
3aTPYAHSETCS C OTBETaMH, IIOKAa3bIBAET OTCYTCTBHE JOJDKHOM CBSI3M MEXIY aHAIH30M,
apryMeHTaluei 1 BbIBOJaMH.

OueHka «HeyOdosremeopumenvbHoy CTaBUTCS, €CIM OOydaroUuluiicss He OTBe4YaeT Ha
MOCTaBIIEHHBIE BOMPOCHI.

3.2. OueHoYHbIe MaTePHAJIbI 1JIs1 IPOBEAEHHUS MPOMEKYTOUHON aTTeCTALNH
3.2.1. Kpurepuu onieHK# pe3yJbTATOB 00yUYeHHSs N0 JUCHUILIIMHE (MOTYJII0)

CKOPOCTH pPa3JIOKCHUA ICPOKCU A

MIxana PesyabraTsl
ITokazaTen oeHNBAHUSA Pe3y/IbTATOB 00y4eHHs
OLIEHUBAHUS 00y4eHUus
OTJIMYHO 3Haer: - oOydarommiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpeHHO,

JIOTUYHO, TIOCJIEIOBATEIbHO U IPAMOTHO €0 H3JIaraeT, ONMpasich Ha 3HAHMS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBC CHUCTCMHbLIX HAYYHBIX 3HAHUN aciacT KBaJ'II/I(bI/IIII/IpOBaHHbIe
BBIBOJIBI M1 00001IIEHNS], CBOOOIHO ONEPUPYET KATETOPHSIMH U MOHSTHIMH.
Ymeer: - oOydaromuiicss yMeeT CaMOCTOSTEIbHO W TPABHIIBHO pPElIaTh y4eOHO-
npodeccHoHaNbHBIE  3ala4d  WIM  33aJaHWAA, YBEPEHHO, JIOTHYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO U3JIaraTh CBOE PEIICHHE, UCIIONB3YS
HayYHBIC ITOHATHS, CChIIAasiCh HA HOPMATHBHYIO 0a3y.

Brnaneer: - 00yuvaroluiicsl BiIaJeeT palMoOHAIBHBIMA MeToJaMu (C HCIIOJIb30BaHHEM
paluMOHAIBHBIX METOAMK) PELICHHUS CIOXKHBIX NPO(EeCCHOHATBHBIX 3ajad,
MPEACTABJICHHBIX ICJIOBBIMH UTPAMHU, KelicaMu 1 T.O.,

IIpu pemeHny NpoAEMOHCTPUPOBAJ HABBIKU

- BBIJICTICHUS TIIABHOTO,

- CBA3KOW TEOPETHUYECKUX MOJOKEHHH C TpeOOBAaHWSAMH DPYKOBOISIITNX
JIOKyMEHTOB,

- M3TI0KEHHS MBICIICH B JIOTHIECKOW MOCIIEIOBATEIIEHOCTH,

- CaMOCTOSTENILHOTO aHaju3a (haKThl, COOBITHIA, SIBICHUI, IPOLIECCOB B MX
B3aUMOCBSI3H M JUAJIEKTHUECKOM Pa3BHTHH.

XOPOIIO 3Haer: - oOyvaromuiicss TBepAO YCBOWJI MaTephal, JOCTAaTOYHO TPAMOTHO €ro
M3JIaraeT, ONUpasiCh Ha 3HAHUS OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATYPHI,
- 3arpymHseTcs B (OPMYIHPOBAHUH KBATU(HUIMPOBAHHBIX BEIBOJOB M
00001IIeHN, OmepupyeT KaTeropusiMH W TOHATHSAME, HO HE Bcernaa
MPABIJIBHO WX BEPUQHIIUPYET.

Ywmeer: - 00yyaloOIIHiicsl yMEET CaMOCTOSTENBLHO 1 B OCHOBHOM IPAaBUJILHO PEIIATh
y4eOHO-poheCCHOHANBHBIC 3aJaYd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCJIE/IOBATENIFHO M apryMEHTHPOBAHO H3JIaraTh CBOE pELICHHE, HE B
MIOJTHOM Mepe WCIONb3ysl HayYHbIE NMOHATHS M CCHUIKH Ha HOPMATHBHYIO
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0asy.

Bnaneer: - o0ydJarouiics B LEJIOM BIAJCET PALMOHATGHBIMA METOAAMH DPEIICHHUS
CJIOKHBIX TIPO(eCCHOHANBHBIX 3a/1a4, MIPECTaBICHHBIX JICTOBBIMU UTPAMU,
KelcaMH 1 T.]I.;

Ilpu pemieHnn cMOr MPOJAEMOHCTPUPOBATH JOCTaTOUYHOCTb, HO HE
NTyOWHHOCTH HABBIKOB,

- BBIJICJICHHS TJIaBHOTO,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCIICA0BATEIIBHOCTH,

- CBS3KH TEOPETHYECKHX IMOJOXKECHHH C TPEOOBAHHAMH PYKOBOMISAIINX
JIOKYMEHTOB,

- CaMOCTOSTENBHOTO aHalu3a (akThl, COOBITHH, SBICHUHN, MPOIECCOB B HX
B3aMMOCBS3H M TUAICKTHUECKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0y4aromuiicss OpUEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSCTCS B €ro
PUTEJIBHO W3J105KEHUY,
- TMOKAa3bIBaCT HEJOCTATOYHOCTh 3HAHHMN OCHOBHOM M JOIOJHHUTEIHHOM
JUTEPATyPHI;

- c1abo apryMEHTHPYET Hay4HBIE TTOJI0KEHHS;
- IPAKTHYECKH HE CITIOCOOEH CPOPMYINPOBATh BEIBOIBI 1 0000IICHNS;
- YaCTUYHO BJIQICET CUCTEMOM MOHATHUI.
VYmeer: - o0ydaromuiics B OCHOBHOM YMEET PEIINTh Y4eOHO-TIpo(heCCHOHANBHYIO
3ajjayy WM 3a/laHHe, HO JIONyCKaeT OIMOKH, c1a00 apryMEeHTHPYET CBOE
peleHre, HeJOCTaTOYHO MCIOJIb3yeT Hay4HbIE MOHATUS M PYKOBOJSAIINE
JOKYMEHTBI.
Brnaneer: - oOyuaromuiics BIafeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pelIeHns]  CIOXHBIX  NPOQECCHOHAIBHBIX  3aJad, IPEACTaBICHHBIX
JIETIOBBIMH UTPaMH, KeHcaMu U T.1.;
[Ipu pemennn NpoAeMOHCTPUPOBAT HEJOCTATOUHOCTh HABBIKOB
- BBIICTICHHUS TTIaBHOTO,
- M3JI0’KEHHS MBICIIEH B JIOTHYECKOH MOCIEI0BATEIbHOCTH,
- CBS3KH TECOPETHYECKUX TMOJOKEHHH C TPeOOBAaHMSAMH DPYKOBOJSIIMX
JOKyMEHTOB,
- CaMOCTOSTENILHOTO aHaian3a (aKThl, COOBITHH, SIBICHUI, IPOLECCOB B HX
B3aUMOCBSI3H M TUATEKTHUECKOM Pa3BHTHH.
HEYJOBJIETBO- 3HaerT: - 00y4aroIuics He yCBOMJI 3HAUNTEIBHON YacTH MaTepHaa;

PUTEJIBHO - HE MOXET apryMEHTHPOBATh HAyYHBIE [TOJIOKEHHUS,
- He (OpPMYITHPYET KBATU(DHUIIMPOBAHHBIX BEIBOJIOB U 000OIICHHUI;
- HE BJIaJeEeT CUCTEMOM IOHATHUH.

Vmeer: o0yuJaronuiicss He MOKa3ajl YMEHHE pelaTh y4eOHO-IPO(eCCHOHATBHYIO
33124y WM 3aJIaHHE.
Brageer: HE BBIIOJIHEHBI TPeOOBaHW, NPEABIBISIEMbIC K HABBIKAM, OLICHUBAEMbBIM

«YAOBJICTBOPUTCIILHO».

3.2.2. KoHTpoOJIbHBIC 3aaHUs H/WJIH MHBbIC MaTepHaJbl 1JIsl IPOBEeJCHHUS NMPOMEKYTOYHOH
arTecTauuu

CnHcok BONPOCOB /151 YCTHBIX OTBETOB (BAPMAHThHI TECTA)

1. TlepBblii 3aKOH TEPMOJIWHAMHKH, (POPMYITHUPOBKH M MaTEeMAaTHUYECKOE BBIpAKEHHE.
BuyTpennsas sHeprus cuctembl. Terora u pabora Kak (OpMbl mepenayd SHEpPruu.
[lepBpiii 3aKOH TEPMOJUHAMUKU MPUMEHHUTEIHHO K H30TEPMHUYECKOMY, M300apHOMY M
HN30XOPHOMY IIPOLIECCAM.

2. TennoeMKoCTh HIeadbHOTO raza. M3oxopHas W w300apHas MOJISIPHBIE TEIUIOEMKOCTH.
CBs3b MEXIy HUMH Ui MICATBHOIO ra3a. 3aBUCUMOCTh W300apHOI TEIJIOEMKOCTH OT
TEMIIEpaTypbl U arperaTHOr0 COCTOSHUS BEILIECTBA.

3. Tepmoxumus. TensoBbie 3pHEKTH XUMUUECKUX PEAKIIUN TPU MOCTOSTHHOM JIaBICHUHU U
noctostHHOM oObeMe. 3akoH ['ecca. CrnenctBus u3 3akoHa ['ecca. CTaHmapTHBIE TETIOTHI
cropanust U oOpa3oBaHus. CBS3b TEIUIOBBIX A(PPEKTOB XUMHUECKUX PpEaKIUi Mpu
MOCTOSIHHOM JIaBJIGHUU U TOCTOSIHHOM oObeMe. VX HcIoyib30BaHME N7l HAXOXKACHUS
TEIUIOBBIX AP (PEKTOB XMMUYECKUX peakiuid. [IpowsumocTpupyiiTe Ha MPOU3BOJIEHOM
IIpuMepe.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

BeiBog wu ananu3 ypaBHeHuss Kupxroda. HMcmonb3oBaHue HHTErpabHBIX —(opMm
YpaBHEHUSI JJISi BBIYMCICHHUS TEIUIOBBIX A((EKTOB XUMHUYECKUX TMPOIECCOB IPHU
3aJIaHHOU TeMIlepaType.

Bropoe Hauano tepMoaMHAMUKHA. DHTPOIUS, €€ OCHOBHBIE CBOWCTBA. BBIBOI BEIpaXKEHUS
U1 TToNTHOTO U depeHimana SHTponuu. Pacuer n3aMeHeHHus SHTPONMHU B MpoLeccax ¢
Y4acTHEM WJACAIBHOIO Ta3a. 3aBUCUMOCTb DJHTPONUU OT IApaMETPOB COCTOSTHUS.
W3meHeHne SHTPOINHU B IIPOLIECCE CMELICHUS UACAIBHBIX I'a30B.

3aBUCUMOCTb SHTPOIIMHU BEIECTBA OT TeMmepatypbl. M300pa3ure cxemaTuuecku rpaduk
3TOM 3aBUCHMOCTb B TEMIIEpaTypHOM HHTEpBaje, BKJIIOYAIOUIEM B ceOsl TeMIepaTypbl
IUTABJICHUS W KuIleHus BeulecTBa. ['paduueckuil M aHaTUTHUECKU pacueT abCOMIOTHON
SHTPOIIHH.

CaMomnpou3BOJIBHBIE W HECAMOIIPOM3BOJIBHBIE  IIpolecchl.  Bropoe  Hawamo
TEPMOJUHAMHUKH. MaTreMaTndeckoe BbIpAKEHHUE 2-TO 3aKOHAa TEPMOJMHAMUKHU B
n30MpoBaHHOM  cucteme. M3o0pasure  xapakTep HW3MEHEHHS  JHTPONUU B
CaMOIIPOU3BOJIBHOM IIPOLIECCE, IPOTEKAOIIEM B U30JIMPOBAHHOM CUCTEME.
O6benunennoe ypasHenue I u Il 3akoHoB Tepmonunamuku. DHeprus ['m06ca u sHeprus
I'enpMronblia, CBOiCTBA.

BoiBon BeIpaxkeHust Ay mnoiHoro auddepennmana sHeprun ['m60ca. 3aBUCUMOCTH
sHepruu I'mb0ca OT JaBIEeHUS U TEMIIEPaTyphI.

BoiBoa BelpaxkeHus 11t moyHoro auddepeHnuana suepruu 'enbmroibia. 3aBUCUMOCTD
sHepruu I'enbMrosbplia oT TeMreparypsl U oobema.

PaBHOBecHBIN BBIXOJT XMMHUYECKON peakiuu. Beipasutre B oO0IIeM BuAE KOHCTAHTY

K .
PaBHOBCCHUSA P AJIs1 peakKMU 4epe3 paBHOBECHOC KOJIMYECTBO MOJICH aMMHMaKa, paBHOEC
X, " 06]].[66 JaBJICHHUEC B CUCTEMC P, €CJIK U1 MPOBEACHHNA pCaKIIMN UCXOJHBIC BEIICCTBA
B34TBI B CTCXUOMETPHUICCKUX KOJIMYCCTBAX.
TepMOI[I/IHaMI/I‘lCCKaH U OMIIMPHUYCCKasd KOHCTAHTbl XUMHUYCCKOI'O PAaBHOBCCHA. MeTO,I[I)I

pacuera KOHCTAHThI PaBHOBECHUS TIPU T#298 K

Brnusiaue oOmiero maBieHWsT W MPUMECH WHEPTHOTO Ta3a Ha PaBHOBECHBIM BBIXOJ]
MPOJYKTOB peakiuu. PaccMoTpuTe Ha MPOU3BOILHOM MpUMEpPE ra30(azHol peakiuu.
BnusiHue Temmeparypbl Ha XMMHUYECKOE€ paBHOBecue. BBIBOL M aHanu3 ypaBHEHHS
n300apel Bant-I'odda. [IpubnmxkeHHOE W yTOYHEHHOE WHTETPUPOBAHUE YPaBHEHMS.
[IpuBennTe npuMep XUMHUYECKOM pEAKUWHU, i1 KOTOPOM KOHCTAHTAa pPABHOBECUS
Bo3pacTaer (yObIBaeT) C yBETUUYCHUEM TEMIIEPATYyPHI.

OcoOCHHOCTH XMMHYECKOTO paBHOBECHSI B TETEPOTEeHHBIX cucTeMax. [Ipumepst
BBIPQKEHHSI KOHCTAaHTBl XHWMHYECKOIO PABHOBECUSA JUISI TETEPOTCHHBIX pPEaKLUi.
Brusiaue naBrnenust u 106aBOK MHEPTHOTO ra3a Ha CIIBUT XUMUYECKOTO PAaBHOBECHS.
OmnpeneneHue CpeIHEr0 W HCTHUHHOTO TEIIOBOro 3¢ (deKTa XUMHYECKOH peakinu Ha
OCHOBAHHMM JKCIEPUMEHTAIBHBIX JAHHBIX O 3aBUCHMOCTH KOHCTAHTBI PaBHOBECHUSI OT
TeMIepaTypbl. AHATUTHYECKHUE U TpaUIeCKUE METOIBI.

dazoBbIe TIEpPeX0 bl MepBOro poaa. OCHOBHBIC TOHATHS: (Pa3a, COCTABIISIONIEE CUCTEMY
BEIIECTBO, HE3aBUCHUMBIM KOMITOHEHT, YHCIIO CcTeneHe cBo6obl. [IpaBuno da3 I'mboca.
da3oBasi AMarpaMMa OJHOKOMIIOHEHTHOW CHUCTEMbI, OITMCAHUE KPHUBBIX U XAPAKTEPHBIX
Touek auarpammsbl. [lpuMenenue mpasuna (a3 k guarpamme. Kakoe MakcumanbHOE
9uCiIo (a3 MOKET HaXOIUTHCSI B PABHOBECHH B OJTHOKOMITOHEHTHOM cucTeme?

@da30BbI€ paBHOBECHUS B OJTHOKOMIIOHEHTHOW cucTeMe. J(narpamMma COCTOSIHUSI C TPOMHOM
Toukoi. OnrcaHne KpUBbIX U XapaKTepHbIX Touek Ha Auarpamme. [Ipasuno ¢a3 ['n66ca.
WNuterpanpupie ¢opmbel ypaBHenust Kianelipona-Knaysuyca. IlpuBenurte ypaBHEHUS,
BBIPQKAIOIIUE 3aBUCHMOCThH [IABJICHWS HACBIIIEHHOTO TIMapa HaJa JKUJIKOW ¢a3oi OT

TEMIIEPaTyphI MPH YCIOBUSX: a) AH#f («T), 0) Ac=Aa+AeT KakoMy 13 mpuBeIeHHBIX

BBIIIIE YCJIOBUM OTBEYAET JIMHEWHAs 3aBUCHMOCTh B KOOpJIMHATaX InP _f (1/ T)? ITap
CUHUTATh UACAJTIBHBIM Ira3oM.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

. JlaiiTe ompeneneHue TEMIEpPaTypbl KWUIIEHUS SKUJIKOCTH. 3aBHCHUMOCTb TEIUIOTHI
ucnapeHus oT Temmeparypbl. ['padudeckoe mpelcTaBiIeHHE yKa3aHHOW 3aBUCHUMOCTH.
VYkaxure o0JacTh TeMIeparyp, Ui KOTOpOW MOXKHO IpeHeOpeub BIUSHHEM
TEMIIEpaTyphl HAa TEIUIOTY UCHIAPEHHUS.

JuarpaMmbl KUNEHUS OHHApHBIX CHUCTEM C TIOJIHOM B3aMMHOM pPacTBOPUMOCTHIO
KOMIIOHEHTOB. 3akoHbl ['mb6ca-KonoBamoBa. Ilpumenenme mpaBuna (a3 K
UCCIIEIOBAaHUIO IMarpaMM KHUIIEHUS.

PaBHOBecue “kuaKoCTh-1Iap” B JBYXKOMIIOHEHTHBIX CHCTeMax. Jlnarpammel “naBieHue-
coctaB”, ‘“‘reMIriepaTrypa-cocTaB’, ‘“cocTaB Iapa-CoCTaB >XHMIKOCTH JUIsl CHUCTEM C
MOJIOKUTEIBHBIMU OTKJIIOHEHHUSIMU OT 3aKoHa Payis.

JluarpamMma  COCTOSIHMSL ~ JByXKOMIIOHEHTHON cuctemsl A-B  xapakrepusyercs
MUHUMYMOM Ha KpHUBOH «TeMmIieparypa-coctaBy. KommoHeHT A sdABiseTcs MeHee
JIeTy4uM, yeM BeulecTBo B. OnucaHue NMHUNA U NOJIEH JuarpaMMbl. Y KaKUTE COCTaBBbI
JUCTHIUISITA W KyOOBOTO OCTaTKa NpU PEeKTUPUKALUU >KUJIKOH CMECH, € OOIbIINM
(MEHBIINM) co/iep’)KaHUEeM KOMIIOHEHTa A 110 CPaBHEHHUIO C a3€0TPOIHOI CMECHIO.
OcHOBBI pa3zfiefieHusl JKUAKUX OWHapHBIX CMeceil NEeperoHKoW M peKTUdUKaIuei.
BO3MOXHO 1M JABYXKOMIOHEHTHYKO CHUCTEMY, XapaKTEpU3YIOLIYIOCS HAIUYHEM
azeoTpomna (CocTaB HE COBIAAAET C a3€0TPOIHBIM), Pa3/IeIUTh HA YUCThIe KOMIIOHEHTHI?
[IpuBenuTe nosicHeHue.

[lapuuanbHple MOJSPHBIE CBOMCTBA (BEIMYMHBI) KOMIIOHEHTOB pacTtBopa.  CBs3b
NapUUalbHBIX MOJISPHBIX CBOHCTB C OOLIMM CBOHCTBOM M COCTaBOM CHCTEMBI.
VYpasuenus ['u66ca-/{rorema.

WneanbHpie pacTBopbl. CBoiicTBa. DYHKIMM CMEIIEHUSA. YpaBHEHUs [UIsl pacdera
sHeprun ['M06ca M sHTaNBNMM CMENIeHUs MpU OO0pPa30BaHUU HJI€ATbHBIX PACTBOPOB U3
YUCTBIX KOMIIOHEHTOB. [IpuBenute mpumepsl CUCTEM, MPEACTABIAIOMIUX NPAKTHUECKU
WJeaTbHBIA PACTBOP B JKHUIKOU (aze.

AKTUBHOCTB, KOA((UIMEHT aKTHBHOCTU KOMIIOHEHTAa PacTBOpAa. DKCIEPHUMEHTAIbHOE
ornpezeneHne K03 PUIeHTa akTUBHOCTH KOMIIOHEHTa PacTBOPA 10 BEIMYUHE AaBJICHUS
€ro HaCBIIIEHHOT' 0 Iapa.

[IpenensHO pazOaBieHHbIE pacTBOpHL. 3akoHbI Payns u ['eHpH, X NPUMEHUMOCTDH IS
OINHMCaHUs 3aBUCUMOCTH JAaBJIEHHS HACBIIIEHHOrO Ilapa OT COCTaBa pacTBopa. Y paBHEHUS
JUISL XUMHUYECKOT0 OTEHIMala pacCTBOPUTENISL U paCTBOPEHHOTO BEIIECTBA.

Ocmoc, ocmoTHueckoe paBieHue. [IpuuMHBI, BBI3BIBAIOIIME INEPEXOJ] PAcCTBOPHUTENS
yepe3 MOIYNPOHUIAEMYIO IIEPErOpoAKy. YPaBHEHHE, CBS3BIBAIOIIEE OCMOTHYECKOE
JABJICHUE C KOHLEHTpauuen pactsopa. OnpeneneHuss MOJISIPHONH Macchl paCTBOPEHHOIO
BEIIECTBA 10 TAHHBIM U3MEPEHUS OCMOTUYECKOTO JaBICHHUS.

Konnuraruable CBOWCTBAa PAcTBOPOB HEJETYUMX BEILECTB B JIETYYEM pPACTBOPUTEIE.
DO0YIUOCKONINYECKUH W KPUOCKOMHYECKUNA METOAbl OMNPEIENICHUsT MOJSPHOM Macchl
PacTBOPEHHOIO BEILIECTBA.

PacTBOpbI CHIIBHBIX 3J€KTPOIUTOB. OCHOBHBIE MOJOXKEHUS Teopuu JleOasi- XIoKKes.
3aBHCHUMOCTB CPEHETO MOHHOTO KO3(P(PUIIMEHTa aKTUBHOCTU OT MOHHOM CHJIBI pacTBOpPa
B pa30aBIIEHHBIX U KOHIIEHTPUPOBAHHBIX PACTBOPAX CHJIBHBIX AJIEKTPOJIUTOB.
3aBUCUMOCTb  JIEKTPOIPOBOJHOCTH  pPAacTBOPOB  CHJIBHBIX  JJIEKTPOJIMTOB  OT
KOHIIGHTpAIUU. ONEKTPOPOPETUUSCKUNA ¢ PEaKCAIMOHHBIA JI(P(EKThI CHUKCHUS
NIEKTPONPOBOIHOCTH. B KakuX onbITax MOATBEPKAAETCS HAIMYUE WM OTCYTCTBUE ITHX
3¢ (deKkToB TopMOKEHUS?

PacTBOpBI CHIIBHBIX 3JEKTpOJUTOB. OCHOBHBIE MOJIOKeHUsT Teopun JleOGas-XroKKes.
3aBUCUMOCTb CPETHEr0 HOHHOTO KO3 PUIIMEHTa aKTUBHOCTH OT MOHHOM CHIIBI pacTBOpa
B pa30aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPAX CUIIBHBIX HJIEKTPOJIUTOB.

HNonnas cuna pactBopa. BiMsiHue MOCTOPOHHUX AJIEKTPOJMTOB HAa CPEIHUM HOHHBIN
KO3(QQUIMEHT aKTUBHOCTH JIAHHOTO CHJIBHOTO 3JeKTposuTa. IIpaBUiIo MOHHON CHIIBI
pactBopa JIprouca-Pengana, 061acte €ro mpuMEHUMOCTH.
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MonsipHass W yjAenbHas DSJIEKTPUUYECKHE IPOBOAUMOCTU PAaCTBOPOB IIIEKTPOJIMTOB,
MOHATHE, €AUHULIBI U3MEPEHUS.

3aBUCHMOCTh MOJSIPHOM U YAEIBbHOW 3JIEKTPONPOBOJHOCTEH OT KOHLEHTpaluH,
TeMIepaTypsl W TOpUpoAbl  pacTBoputenisa. OOBSICHUTE XapakTep yKa3aHHBIX
3aBUCHMOCTEH JIJIsl cAOBIX U CHUIIBHBIX IEKTPOJIUTOB.

PactBopb! cnabbix amekTponnToB. OCHOBHBIE MOJIOKEHUSI Teopuu AppeHuyca. BoiBoa u
aHaiM3 3aKoHa pa3BefeHust OcTBanbaa AJid AJIEKTPOJIUTA BaJIeHTHOTO Tuna 1:1.

BnusiHue KOHUEHTpallMM W TEMIIEPATypbl HAa KOHCTAHTY JMCCOLMAIIMM W CTEIECHb
TUCCOIMAIMN CTA0bIX JJIEKTPOIUTOB. 3aBHUCHMOCThH JSJIEKTPOMPOBOAHOCTH PACTBOPOB
c1a0ObIX SJIEKTPOJIUTOB OT KOHIIEHTPAITHH.

MonsipHasg W yjAenbHas DSJIEKTPUYECKHE IPOBOAUMOCTU PAaCTBOPOB IIIEKTPOJIMTOB,
MOHSTHE, € IUHUIBI A3MEPEHUS. 3aBHCHUMOCTh MOJISIPHOM u YIETbHOU
AIEKTPOIPOBOAHOCTEN OT KOHLIEHTPAUMHU U IPUPOBI PACTBOPUTEIISL.

[IpuBequTe aHanUTUYECKHME BBIPAXEHHUS JIBYX 3aKOHOB Kosbpayma: ypaBHEHHS

KBaJpAaTHOI'O KOPHS, A=f (\/C), Y 3aKOHA HE3aBUCHUMOIO JABMKEHUS MOHOB. [l Kakux
ANEKTPONIUTOB (CIA0BIX WM CHJIBHBIX) W TPH KaKUX YCJIOBUSAX CIPABEIJIUBBI 3TU
BBIPAXKEHHUS?

Knaccudukanus ranbBaHUYeCKUX JIEMEHTOB. XUMHUYECKUE TaTbBAHUYECKUE JIEMEHTHI,
MOHATHE U IPUMEDBI.

Hopmanbubili 31emMeHT BecTOHa: yCTpOMCTBO JJIE€MEHTA, HIEKTPOJAHBIE IMOJYpPEaKIuH,
ypaBHEHHE CaMOINPOM3BOJILHON peakuuu, ypaBHeHue Hepncra, ob6mactu ero
MIPUMEHEHHUS.

Konnenrpannonnsie nenu. YpaBHeHue HepHcTa Uil KOHIIEHTPAIMOHHOIO 3JIEMEHTA,
COCTaBJICHHOT'O U3 JIBYX aMaJibl'aMHBIX AJIEKTPOJIOB.

3aBucuMocth JIJIC OT aKTUBHOCTEH YYaCTHUKOB DJIEKTPOXUMHUYECKOW peaKIuH,
IIPOTEKAIOLIEH B raJIbBAHUYECKOM JJIeMEeHTE. BeiBoa 1 aHanu3 ypasHeHus HepHcra.
OnemeHnT Jlanmdns-SkoOu: yCTpPOWCTBO 3JEMEHTa, JJIEKTPOIHBIE TOJypeaKiu,
ypaBHEHUE CaMOIIPOU3BOJIbHON peakuuy, ypasHeHue HepHcra.

Konnenrpannonnsie nenu. YpaBHeHue HepHcTa Ui KOHIIEHTPAlMOHHOIO 3JIEMEHTA,
COCTaBJICHHOT'O M3 JIBYX aMaJIbl'aMHBIX AJIEKTPOJIOB.

Knaccudukanmst 35mekTpooB. ['a30BbIe 37€KTpOABI ONpeAesieHne, MpuMephl. BeiBoa u
aHaJIN3 YpPaBHEHUH, BBIPAKAIOMIMX 3aBUCUMOCTh MOTEHI[MAIA BOJOPOJHOTO U XJIOPHOTO
AJIEKTPO/IOB OT aKTUBHOCTH MOHOB M JaBjeHHs raza. Cxema M 00JIacTh IPUMEHEHUs
BOJIOPOJHOTO JIEKTPO/A.

Knaccudukanus 5>aeKTpogoB. DJIEKTpPOAbl BTOPOTO pPOAa, OINpEeAeNeHUE MPUMEpPHI.
3anumuTe 3NEKTPOIHYIO peakinio U ypaBHeHue HepHcTa 171 BRBIOPAHHOTO 3JIEKTPO/IA.
BnusiHue KOHUEHTpalMu MOTEHIHATONPEIETIIONUMX HWOHOB, pH M HWOHHON CHIIBI
pacTBOpa Ha MOTEHIMaN »3JieKkTponaa. KanomenbHBIA HIEKTPOJ: CXema »3JIEKTPOoAa,
ANIEKTPOIHBIE MOy PEeaKIUH, IPUTOTOBIEHUE, 00JIACTh TPUMEHEHUSI.

Knaccudpukanus  snektponoB.  OKUCIHTETHHO-BOCCTAHOBUTENBHBIE — DIIEKTPOJIBI:
ONpeleeHUe, NPUMEPHI, AIEKTPOAHBbIE MOJNypeakuuu. BbIBOO M aHamu3 ypaBHEHHUS
HepHncra a1 371€KTpo10B JaHHOTO TUIIA.

XUWHTUAPOHHBIA  3JEKTPOJA:  CXEeMa  JJIEKTPOAa,  JJIEKTPOJAHBIE  MOJIyPEaKLHUH,
MPUTOTOBJICHHUE, 0OJIACTh MPUMEHEHHSL.

BriBog w ananmu3 wuHTErpasibHOW (HOpPMBI KMHETHYECKOTO YpaBHEHHS HEO0OpaTHMOun
roMOTeHHOH peakiuu 0-ro mopsiaka. M300pa3ute cxeMaTH4eCKH KHHETUYECKUE KPUBBIC
JUIS UICXOJHOTO BEIECTBA U MPOAYKTA PEAKLMH, a TaKKE MPUBEAUTE MATEMATHYECKUE
BBIPQ)XXCHUS], OINUCHIBAIOIIME XOJ 3TUX KPHUBBIX. BbIBeIUTE BBIpaKEHHE [JII BPEMEHU
MTOJTYIIPEBPAILIECHUS UCXOJHOTO BELIECTBA.

BbeiBog W aHanu3 MHTErpayibHOW (OPMBI KMHETHYECKOTO YpaBHEHHS HeoOpaTuMoin
TOMOTEHHOM peakiuu 1-ro mopsaka. M3o0pa3ure cxeMaTHYeCKH KHHETHUYECKUE KPUBBIE
JUIsl UICXOJHOTO BEIleCTBa U MPOAYKTA PEaKlMH, a TaKKe MPUBEAUTE MATEMAaTHUYECKUE
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58.
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60.

61.

62.

63.

BBIPQKEHUS, ONMCHIBAIOIINE XOJ ITHUX KPUBBIX. BpIBenuTe BBIpa)KEHHE AJII BPEMEHH
MTOJIYIIPEBPAIICHUS UCXOJHOTO BELIECTBA.

HeoOpaTumble TOMOTeHHBbIE peakiuu 2-ro TOpsika C PpaBHBIMH HadaJlbHBIMHU
KOHIEHTpAlUsMHU peareHToB. BriBoa MHTErpaibHON (OpMBI KHHETHUECKOTO YpaBHEHHMS.
Kunernyeckass ~ KpuBas,  ypaBHEHHME  KHHETHYECKOW  KPHUBOM. IIpusenure
g depeHInaIbHy0 U UHTErpaibHyto (GopMbl (6€3 BbIBO/Ia) KUHETUYECKOTO YPaBHEHUS
OJTHOCTOPOHHEN TOMOTE€HHOM peaknuu BTOporo nopsaka «A + B — mpogykTsi»,
MpOTEKaIed MpH TOCTOSHHBIX TeMIlepaType M o0beMe, eciau KOHIIEHTpaIuu
pearupyomux BemecTs A 1 B B MOMEHT Hauana peakiiuu He paBHBI JpyT IpYyTy.

BoiBon u aHanu3 wuHTErpajibHOW (GOpPMBI KUHETUYECKOTO YpaBHEHHUS HEOOpaTUMOM
TOMOT€HHOH peakimu 3-ro nopsaka. M300pazute cxeMaTu4ecku KWHETUYECKHE KPUBBIC
JUISL UICXOJHOTO BEIECTBA M MPOAYKTA PEAKLMH, a TAKKE MPHUBEAUTE MATEMATHYECKUE
BBIPQKEHUS, ONMCHIBAIOIINE XOJA ITHUX KPUBBIX. BpIBenuTe BBIpa)KEHHE AJII BPEMEHH
MTOJIYIIPEBPAIICHUS UCXOJHOTO BELIECTBA.

[TapannenbHple peaklyy MEPBOro MOpsAKa. 3amuimre cucreMy AuddepeHnnanbHbIX
KMHETUYECKUX YPAaBHEHMM, OIKCHIBAOIIYIO MapajUlesIbHble TOMOTEHHBIE pPEAKIUN
nepsoro nopsgka A — B, A — D c xoHctantamu ckopocTH ki u K> cOOTBETCTBEHHO.
BoiBoa ypaBHEHMId, MO3BOJISIIOIIMX TPOBECTH pacyeT KOHCTAHT CKOPOCTH OO0eux
NapajuleNIbHBIX peakuuid. Kak MeHsSeTcss COOTHOLIEHME MEXAYy KOHLEHTPALMUIMHU
MIPOTYKTOB PEAKIIMH I10 MEpE €€ MPOTEKAHMS.

[TpuHIMN HE3aBUCHUMOCTH NPOTEKAHUs 3JIEMEHTapHBIX peakiuil. OOpaTUMbIe peakuu
MepBOro Mopsaka, cucteMa AUQQepeHnanbHbIX YpaBHEHUH, OMHUCHIBAIOLIIUX CKOPOCTH
JJIEMEHTApHbIX CTaAUui U IIpolecca B ILEJIOM. BbIBOJI ypaBHEHUH, IO3BOJSIOIIMX
MIPOBECTU PAacYET KOHCTAHT CKOPOCTH 00eux peakuuil. Bo3zMorkHbIe BUABI KHHETHYECKHX
KPHUBBIX JJI1 HCXOJHOIO BEIIECTBA U MPOAYKTA PEAKLIUU B 3aBUCUMOCTH OT COOTHOILICHUS
KOHCTaHT CKOPOCTHU MPSIMOM M 00paTHOM peakiuii.

BnusiHue TemmepaTypbl Ha CKOpOCTh XuMudeckod peakuuu. IlpaBuno Bant-T'odda.
TemneparypHblii K03 (QUIMEHT KOHCTAHTHI CKOPOCTU peakiuu (koddpduuueHt BanT-
TI'odda), xapakTep ero n3MEeHEHHs C MOBBILICHUEM TEMIIEPATYPHI.

VYpaBHenue  AppeHuyca. MeToabl  ONpENENEHHUS  SHEPTUUM  aKTHBAlUM |
MIPEAKCIIOHEHIMAIBHOIO MHOKHUTENA. 1loiyunTe BhIpakeHue, yCTaHABIMBAIOIIEE CBA3b
kodpdummenta Bant-I'opda ¢ >ddexTuBHON dHEprueld axTUBANMMH XUMHUYECKON
peakiumu.

N35n0%kuTe OCHOBHBIE IMOJIOKEHUS M JTaIlbl BBIBOJA KMHETUYECKOIO YPAaBHEHHS TEOPHH
akTUBHBIX (OuHapHbIX) coynapenuii (TAC). IlpuBenuTe OCHOBHOE ypaBHEHHE TEOPUHU
JUISL Cy4das B3auMOJEMCTBUS OJIMHAKOBBIX MOJIEKYJ M HA30BUTE BXOJSIIME B HETO
BEJINYMHBI.

KoHncTanTa ckopocTy OMMONEKYJISPHON peaklnH, MPeaAdKCIIOHEHIIMATIbHBI MHOXKUTENb
(paxrop coymapenuit), sHeprus aktuBanuu. Crepudeckuii (pakTop, HEOOXOIUMOCTb €ro
BBE/ICHUS B KHHETHYECKOE YPABHEHUE TEOPUMN.

N3510kUTE OCHOBHBIE IOJOKEHUS TEOPUM IEPEXOJHOTO COCTOSHHUSA, COIPOBOXKAAS HUX
COOTBETCTBYIOLIEH KHUHETHYECKOU CXEMOI. Onpenenure CMBICII HOHATHUHU
«AaKTUBUPOBAaHHBIM  KOMIUIEKC», «KOOpJAMHATa pEeaklHUW», «UCTHUHHAs  DHEprus
aKTHBAI[MN», B TEPMUHAX TEOPUHU NIEPEXOJHOTO COCTOSHHUSA.

KuHeTnka MOHOMOJIEKYJISIDHBIX pE€akUuil B paMKaX TEOPUU AaKTUBHBIX COYIApEeHUM.
Cxema Jlunaemana. [losicHuTe, NMpy KAaKUX YCIOBUSAX PEAKLUS PA3JIO0KEHHS B ra30BOU
(aze npu TEPMUYECKOM MEXaHHU3ME aKTHBALMU MPOTEKAET IO MEPBOMY HOPSJIKY, a MpU
KAaKHX — 10 BTOPOMY.

3.2.3. MeTroanueckue MaTepHabl, OIpeAe/sOlNde MNPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUIi, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTALUH

IIpoueaypa ouneHnBaHus 3HAHUI (TeCT)

IIpennaraemoe KOJIMYECTBO 3aJaHUIl 20

HOCHCHOB&TCHLHOCTL BBI60pKI/I Onpez{eneHa 110 pasaciaMm
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Kputepun oueHku

- IPaBHJIBHBIN OTBET Ha BOIPOC

«5» ecn npaBWIbHO BBIIONHEHO 90-100% TecToBBIX 3aMaHui
«4» ecin TpaBUWIIbHO BBINOIHEHO 70-89% TecTOBBIX 3aaHuil
«3» ecin MPaBUWIIbHO BBINONHEHO 50-69% TecTOBBIX 3aJaHuil

IIpouenypa oneHuBaHusA 3HAHUH (YCTHBIH OTBET)

KaXXJ10I0 pazacia

[Ipenen anurensHOCTU 10 MuHyT
[IpeanaraeMoe KOJIMYECTBO 3aJaHUI 2 Bompoca
ITocnenoBarensHOCTH BEIOOPKHU BoOIpocoB u3 | CiydvaiiHas

Kpurepuu onenku

- TpeOyeMBbIii 00bEM U CTPYKTYpa

- U3JI0KEeHHE MaTeprana 6e3 (pakTHIecKux OmmuOoK

- JIOTHKA M3JI0XKEHHS

- MCTIOJIb30BAaHUE COOTBETCTBYIOILECH TEPMHHOIOTHU

- CTHJIb PEYH U KYJIbTypa peuHt

- n1oa00p NPUMEPOB MX HAYYHOH JINTEPATYPHI U PAKTUKU

«5» ecnu TpeOOBaHMUS K OTBETY BBHIIIOJHEHEI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHWS K OTBETY, OJHAKO €CTh
HeOOJIBIIHE HETOYHOCTH B U3JIOKCHUH HEKOTOPHIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBHITOIHEHBI YACTHYHO — HE BBIACPKAaH 00BEM, €CTh

(baKTI/I‘ICCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHUKa H3JI0KCHUA,
HEAOCTATOYHO MCIHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oumeHMBaHMS YMEHHIl M HABBIKOB (pellleHHe NMPO0OJEMHO-AHAJINTHYECKHX M
NMPAKTHYECKHUX Y4eOHO-NPO(heCcCHOHAJIBLHBIX 32/1a4)

IIpennaraemoe KOJWYECTBO 3aJaHUN

1

[TocnenoBaTenbHOCTH BEIOOPKH

Cirydaiinas

Kputepuu ouenku:

- BBIJICICHUC M IOHUMAHUE TIPOOJIEMBI

- yMeHHE 00001aTh, COMOCTABIATH Pa3IHYHbIC TOUKH 3PCHHUS

- MIOJTHOTA MCTIOIb30BAHMSI HCTOYHHUKOB

- HaJTM4Ke aBTOPCKOMN TO3UIINU

- COOTBETCTBUE OTBETA [IOCTABJIEHHOMY BOIPOCY

- WCTOJb30BaHWE COIMAIBLHOTO OmbITa, MarepuanoB CMU,
CTaTUCTUYECKUX JTAHHBIX

- JIOTUMHOCTb U3JIOKEHUS

- YMEHHE CIeNaTh KBATU(UIIMPOBAHHBIC BEIBOIBI U 0000IICHUS C
TOYKH 3PCHUS PEIICHUS MPO(eCcCHOHATBFHBIX 3a1a9

- YMEHHUE IIPUBECTHU MPUMEDP

- OIIOpa Ha TEOPETUYECKUE MOJIOKEHHS

- BJIaJICHHE COOTBETCTBYIONIECH TEPMUHOJIOTHEN

«5» ecn TpeOOBaHMUS K OTBETY BBIIIOJHCHBI B ITOJHOM 00beMe

«4» ecinun B IICJIOM BBIMIOJHEHHI TpPEOOBAaHWS K OTBETY, OJHAKO €CTh
HEOOJbIIINE HETOYHOCTH B HM3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpyaasercs B (OpPMYJHUPOBAaHUM  KBaJTHU(PHUIIMPOBAHHBIX
BBIBOZOB U 00001EHUI

«3» eciun TpeOOBaHNUs BBITIOJHEHBI YACTHYHO — IBITAETCS 000CHOBAThH CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUpyeT HaydyHbIe
MOJIOXKEHHS, TNPAKTHYSCKH HE CHOCOOCH  CaMOCTOSTENBHO
c(hopMyIHpPOBAaTh BHIBOABI M OOOOIICHHS, HE BHIUT CBS3b C
podecCHOHANBEHOHN JIESITENEHOCTRIO

4. YyeOHO-MeTOANYECKOEe |
(Moay.Jist)

4.1. DJIeKTpOHHBIE y4eOHbIe U3IaHUS

MaTepHAJTbHO-TEXHUYECCKOEC

odecneuyeHne AUCHHUILIAHBI

1. Kasun, B.H. ®wusnuueckas xumug: yuyeObHoe mnocobue s By3oB/ B. H. Kasun,
E. M. Ilnuce, A.W. PycakoB. — 2-e u3g., ucnp. u jgon. — Mocksa : U3gatenbcTBo
FOpaiit, 2023. — 182 ¢. — (Bricmee oOpazoBanue). — ISBN 978-5-534-11119-4. —

Tekcr
https://urait.ru/bcode/517510.

aneKTpoHHBIN // OOpa3oBarenbHas maTdopma FOpaiit [caiit]. — URL:

2. Kynpsmesa, H. C. ®usnyeckas W KOJUIOMIHAS XUMHSA . YYCOHHK W TNPAKTUKYM IS
By30B/ H. C. Kyapsamesa, JI. I'. bounapeBa. — 2-e u3n., nepepad. u non. — Mocksa :
WznatensctBo FOpaiit, 2023. — 379 c. — (Bricmiee obpazoBanue). — ISBN 978-5-
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9916-7159-0. — TexkcT : anekrponHslit // OOpa3oBatenbHas miatdopma FOpaiit [caift].
— URL: https://urait.ru/bcode/510693.

3. ®wusmnueckas u koutonaHas xumus. B 2 u. Yacte 1. dusnyeckass Xumus : yd4eOHUK IS
By30B / B. 0. Konroxos [u ap.] ; mox pengaknueii B. FO. Konroxosa, K. U. [Tonosa. — 2-
e u3A., uctp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. — 259 c. — (Bsicuiee
obpazoBanme). —  ISBN 978-5-534-06719-4. —  Tekcr : DJCKTpOHHBIA  //
O6pazoBarenpHast matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515170.

4.2. JJIeKTPOHHbIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnextponnas 6ubmmoreunas cuctema «3BC IOPAMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsii pecype]. — URL: https://urait.ru/.
2. DnextpoHHO-OMOMMoTeyHast cucrema ZNANIUM [Dnextponusiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubnuoreuyHas cucrema «KoOHCyNmbTaHT cCTyAeHTa» [DIEeKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexTpoHHas Oubnuoreka [DnexkTponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubnuoreka «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmannonnas cucrema «EanHoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy
[DnexTponnsriii pecypc]. — URL: http://window.edu.ru/.
7. @enepa’bHbIl LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIC CIIPABOYHbIE
CHCTEMBI

OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HHXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM CIIPABOYHBIM
cHCcTEeMaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uH(popmManmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluneHsuoHHoe mporpaMMHOe obecrieyeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpOorpaMMHOE OOecriedueHre: CBOOOJHBIC TAKETHI
oucuHbIx npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IMPOM3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamoredHas cucrtema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 31EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnanoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe H TeXHUYECKHE CPeICTBA 00yUeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJISI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU JUIsS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YEeHHS, U TIOMEIICHHUS TSI CAaMOCTOSITEIbHOW pabOThl 00YJaroImuXcsi, KOTOphIe
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTu «MHTepHeT» H
o0ecredyeHbl JOCTYIOM B JJIEKTPOHHYIO HH(GOpPMallMOHHO-00pa3oBarenbHylo cpeany PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000py0BaHUs €r0 BUPTYaJbHBIMHU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX ayAUTOPHI ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEeHUS
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHBbIX 3aHSITUI ¥ TOMEeLeHUH /15l CAMOCTOSITeIbHOM
MOMeLIeHMI /15l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
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http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

VYuyeOHble  ayguTOpHMM  [UIA  TPOBeAeHHs | YueOHas ayIuTOpHs YKOMIUIEKTOBaHA CIELUAIM3MPOBAHHON
y4eOHBIX 3aHATHH Me0OebIo, OTBEYAIOUIeH BCEM YCTAHOBICHHBIM HOpMaM |
TpeOOBaHMAM, O0OPYIOBAHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHuns (MOOWIIBHOE MYJIBTUMEINHHOE 000PYI0BaHHE).
[Tomemenune 1t caMOCTOSTENEHON paboThI [lomemieHne  OCHalIEHO  KOMIBIOTEPHOHW  TEXHUKOH  C
BO3MOXKHOCTBIO ~MOAKIIOUEHHs K cetd «MHTepHeT» U
obecrieueHUeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.U. MengeneeBa u K
39bC.

* HoMmep KOHKPETHOW ayJUTOPHWH yKa3aH B INpHKa3e 00 ayAuTOPHOM (OHAE, PACHUCAHWU YIEOHBIX 3aHATHI H
pacIicaHiy IPOMEKYTOYHON aTTecTalny.
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