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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[esbr0 0CBOEHMSI JUCIUIUIMHEI ABISETCA (POPMUPOBAHHE CIEAYIONIMX KOMITETEHIINI:

— OIIK-1. Cnoco0eH aHanM3UpOBaTh M HMHTEPIPETUPOBATH PE3YJIbTAThl XMMHUYECKUX
9KCIEPUMEHTOB, HAOJIIOICHUN U U3MEPEHUI;

— OIIK-2. CnocoGeH TpOBOAUTH C COOJIOACHHEM HOPM TEXHHKH O€30MacHOCTH
XUMHUYECKHH 3KCIIEPUMEHT, BKJIIOYasi CUHTE3, aHAJIN3, U3y4YeHHE CTPYKTYpPhl U CBOMCTB BEIIECTB
Y MaTEpUaJIOB, UCCIEA0OBAHNUE IIPOLIECCOB C UX YUYAaCTUEM.

—OIIK-4. CmnocobeHn  maHUpoBaTh  pabOThHl ~ XMMHUYECKOW  HAIpPaBJICHHOCTH,
oOpabaTbiBaTh W  HMHTEPIPETHPOBATH  TOJIYYECHHBIE  PE3ylbTaTbl C  HCHOJIb30BAHUEM
TEOPETUYECKUX 3HAHMM M MPAKTUYECKUX HABBIKOB PELICHUS MaTeMaTHYeCKUX U (pu3nyecKux
3az1ad.

PesynpTaTamMn OCBOEHUS TUCLMILIMHBI SBISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIIUN:

—HOIIK-1.1.  Cucrematuzupyer MW  aHAIM3UPYET  peE3yJbTaThl  XUMHYECKUX
HKCIIEPUMEHTOB, HAOIIOCHUN, H3MEPEHHI, a TaK)Ke Pe3yJbTaThl pacue€TOB CBOICTB BELIECTB U
MaTepHaoB.

— HMOIIK-1.2. Tlpeanaraet UHTEPHPETALUIO PE3YJIBTATOB COOCTBEHHBIX 3KCIIEPUMEHTOB U
pPacyeTHO-TEOPETUYECKHX pabOT C HCIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAAULMOHHBIX U
HOBBIX Pa3JI€lIOB XUMHUH.

—HOIIK-1.3. ®opmynupyeT 3akiIlOYeHMs M BBIBOJABl [0 pe3yJbTaTaM aHaJlIn3a
JUTEPATypPHBIX JaHHBIX, COOCTBEHHBIX 3KCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUYECKUX PaboT
XMMHUYECKON HANpaBJIEHHOCTH.

—HOIIK-2.1. PaboTaer ¢ XMMHYECKMMH BEIIECTBAMH C COOJIOACHHWEM HOPM TEXHHUKH
0€30I1aCHOCTH.

—HWOIIK-2.2. TIpoBoauT CHHTE3 BELIECTB W MaTEpPHAIOB pPa3HOHW NPUPOABI C
UCIIO0JIb30BAHUEM UMEIOIINXCSI METOIHK.

—HOIIK-2.3. TIpoBoauT CTaHZApTHBIC OMEpAMU JUISl ONpPENEICHUS XUMUYECKOTO H
(a30BOro COCTaBa BEIIECTB M MATEPUAJIOB HA X OCHOBE.

—HOIIK-2.4. TIpoBOAWT WCCIENOBAHUS CBOMCTB BEIIECTB W MaTEpUANOB C
UCIIOJIb30BAaHUEM CEPUIHHOIO HAYYHOTO 000pY/I0BaHMUS.

—UOIIK-4.1. Wcnonp3yer 0a30oBble 3HAHUS B OOJACTM MaTeMaTUKH U (QU3UKH IpU
IUTAaHUPOBAHUU PAOOT XUMHUYECKOM HAalIPaBIECHHOCTH.

—UOIIK-4.2. OO6pabaTpiBaeT JaHHBIE C HCIOJB30BAHUEM CTAHJAPTHBIX CIIOCOOOB
annpOKCUMAllUU YACICHHBIX XapaKTEPUCTHK.

—UOIIK-4.3.  UHrepnperupyeT  pe3ynbTaTbl  XUMUYECKMX  HaOMIOJEeHUNl ¢
UCIOJIb30BaHUEM (PHU3MUECKHX 3aKOHOB U MPEJICTaBICHHH.

2. 33}18‘11/1 OCBOCHHUA TUCHHUIIIMHBI

— Ilonyunts 06a30Bble 3HAHHUS TEOPETUYECKUX OCHOB (DU3MUECKONH XHUMHUHU, 3aKOHOB
XAMHYECKOM TEPMOJAMHAMUKMA M OCHOBHBIX ITOJOKEHUH M TOHATHUH CTaTUCTUYECKOMN
TEPMOJMHAMHKY, 3aKOHOB XHMHUYECKOTO M (ha30BOTO pPaBHOBECHH, 3aKOHOB (hopMaIbHOU
KHHETHKH, KaTaiu3a, OCOOCHHOCTEH KWHETHKHM TOMOTCHHBIX W TETEPOTE€HHBIX PEaKInH,
TEOPETUYECKMX OCHOB JJIEKTPOXMMHM, B3aMMOJEWCTBHS B PACTBOpPax HEDJIEKTPOJIUTOB U
AJIEKTPOJIUTOB B PABHOBECHBIX Y HEPABHOBECHBIX YCIOBUSIX.

— CchopmupoBaTh HaBBIKH PEIICHHUS TUIIOBBIX 3a7ad MO BCEM pasnaenaMm (U3NYECKOM
XAMHA ® TPUMEHUMOCTH 3aKOHOB (U3MYECKOM XHMHH TIPH PEIICHUH KOHKPETHBIX
AKCIIEPUMEHTAJIBHBIX 3a7a4.

— [onyunth MOHMMaHWE PO (DU3NIECKON XUMHH KaK TEOpeTHYECKOoro (yHaamMeHTa
COBPEMEHHOM TEOPETUUECKON U SKCIIEPUMEHTATIBHON XUMHUH.

— HayuuTbcsi nOpUMEHSTh HABBIKM IUIAHUPOBAHUA W TPOBEICHUS SKCIIEPUMEHTOB,
AQHAJIM3UPOBATH MOJYUEHHBIE PE3YJIBTATHI, 1€JIATh BHIBOJIBI.



3. MecTo AucuMnIuHbI (MOAYJisl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JucriunnuHa otHOCUTCA K biioky 1 «Jlucturmimuael (MOLYITH )
JlucuuIimHa OTHOCUTCS K 00sI3aTEIbHOM 9acTu 00pa30BaTeIbHONM MPOrPaMMBI.

4. CemecTpbl 0CBOEHUS M (POPMBI IPOMEKYTOUYHON aATTECTANUM MO TUCHUIIIHHE

Cemectp 4, 3a4€T C OLIEHKOM.
Cemectp 5, 3aueT, FK3aMeH.
Cewmectp 6, 3a4eT, HK3aMEH.

5. BxoaHble TpeOoBaHMsI AJIsl OCBOEHUS THCUUTIITHHBI

[TpepekBU3UTHI AUCIUILIMHBL: Ui OCBOCHUS (U3UYECKOM XMMUU HEOOXOAWMBI 3HAHUS
OCHOB aTOMHO-MOJIEKYJISIPHOTO YYEHHS; KBAaHTOBO-MEXAHMYECKOW TEOPUU CTPOCHHUS aTOMa;
TEOPUU XMMUYECKOM CBSI3U M CTPOEHUS MOJIEKYJI; 3aKOHOMEPHOCTEHN MEPUOINYECKON CUCTEMBI.
Heo0xonumo 3HaHUE KHCIIOTHO-OCHOBHBIX, OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX,
KOMILIEKCOOOpa3ylommMxX ¢ JAp. CBOWCTB TPOCTHIX M CIIOKHBIX BEIIECTB OPraHMYECKOW H
HEOPraHUYECKOW MPUPOIBL.

JUisi  yCHEemHOrO0 OCBOCHHS JUCHUIUIMHBI TPEOYIOTCS pe3yiabTaTbl OOyYeHHUsS 110
ciaenyomuM auctuiuinHam: «Heoprannueckas xumus», «KBantoBass xumus», «Opranudeckas
xuMus», «CTpoeHue BEUIECTBa», «AHATUTUYECKAass XUMHUs», «MareMaTHYeCKud aHaIu3y,
«Dusukay, «Mapopmatukay, «JIuneitnas anredpa U aHaTUTHYECKAs TEOMETPHSI».

6. SI3bIK peaau3anuu

Pyccknii

7. O0beM QUCHUIIHHBI (MOTYJIA)

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBiseT 19 3.e., 684 yaca, U3 KOTOpPBIX:

— nekuyu: 144 u.;

— ceMuHapckue 3anatus: 0 u.

— npaktrueckue 3austus: 80 4.;

— nabopaTtopHble paboThl: 128 u.

O06beM mpakTHUECKON MOArOoTOBKU cocTapisieT 208 u.

O06beM caMOCTOSATENBHOM pabOThI CTYIEHTA ONpeAeNieH YIeOHBIM IIIaHOM.

3ansaTHs Mo qUucHHILTHHE «DU3HYecKas XUMUS» MOTYT OBITh PeaIi30BaHbl B CMEIIAHHOM
dbopMaTe C dIEMEHTaMH »JJIEKTPOHHOTO OOY4YeHHMs M JUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOTHit

8. Conep:xkaHue IMCUUILVIMHBI (MOYJI51), CTPYKTYPHPOBAHHOE 110 TeMaM

Paznen 1. Xumnueckas TepMoguHaAMHKa

OCHOBHBIE TMOHATHUS U ONPENEICHUS] XUMUYECKON TEPMOJAMHAMUKHA. MaKpOCKOIINYECKUE
CUCTEMBl U TEPMOJMHAMHYECKHH METOJ HMX OnucaHus. TepMUUYecKOoe pPaBHOBECHE CHCTEMBbI
(HyneBoil 3akoH TepMmoaumHamukH). [loctynat o paBHoBecuu. OOpaTuMble M HeoOpaTUMbIE
IpoIecChl. YpaBHEHHsI COCTOSHUS (ypaBHEHHE COCTOSIHMS MJIEalbHOrO Tras3a, rasa Ban-nep-
Baanbca, Kamepnunra-OnHecca (BHpHaJbHOE YypaBHEHHE coOCTOsiHMA)). Teopema o
COOTBETCTBEHHBIX COCTOSIHUSIX (TPUHIUI COOTBETCTBEHHBIX COCTOSHUM).

IlepBBlii 3akOH TepMoAuHAMHUKU. BHyTpeHHss1 »Heprus. OHranbnus. IIpumeHneHune
NEepBOro 3akoHa TEPMOAMHAMHUKM K TMpolleccaM B UACATbHBIX ra3ax. TemIoeMKOCTb.
3aBUCHUMOCTb TEIIOEMKOCTH OT TEMIIEPATYPHI.

[TomuTponHele npoueccsl. YpaBHEHHE IOJUTPOIHOIO Ipolecca OTHOCUTENbHO PV-
nepeMeHHbIX. COOTHOIIEHHE MEX1y TEpPMOJMHAMUYECKUMHU IapaMeTpaMM, pacueT TEIUIOTHI,



BHYTPEHHEH SHEpruyd M pabOThl B IMOJUTPOIHOM mporecce. YacTHbIE CiIydyau MOJIUTPOIMHBIX
MIPOIIECCOB (ITPOIIECCHI: M30XOPHBIN, N300apHBIN, H30TEPMHUYCCKUHN, aTMa0aTHUECKHM ).

Tepmoxumus: TeruoBoii 3¢ddekr mpouecca, 3akon I'ecca u ero cnenctBus. Ilonstue
CTaHJAPTHOI'O COCTOSHUSI M CTaHAAPTHOM TEIUIOThl XMMHUYECKUX PEeaKUMi (TermioTa CropaHus,
TerioTa obpasoBanusi). YpaBuenue Kupxrodda. Tabmumpl cTaHIapTHRIX TEPMOANHAMUYECKUX
BEJIMYMH U UX UCIOJb30BaHUE B TEPMOJINHAMUYECKUX pacueTax.

Bropoii 3akoH TepMomMHAMHUKU. I[loHSATHME HSHTPONIMM M €€ CTAaTUCTUYECKHM CMBICI.
[uxmaeckue nporeccol (mukiabl Kapro (teopema Kapno), Penkuna, Quzens, Otro). YpaBHeHue
BTOPOT0 Haydala TePMOJUHAMUKH Uil OOpPaTUMBIX U HEOOpaTUMBIX mpoueccoB. OObennHEHHOE
YPaBHEHHE IIEPBOTO W  BTOPOrO  3aKOHOB TEPMOJMHAMUKH. [3MeHeHWe 53HTponuu
WH/IMBUIYAJIbHBIX BEIIECTB B PA3IMUYHBIX Mpolreccax, NMpu (a3oBbIX NPEBPALICHUSX H IPH
CMELLICHUH UJeaTIbHbIX ra30B. AGCOIIOTHAS SHTPOIUS BelecTBa. Pacuer abcot0THON SHTpONIUU
BelIeCTBa IpU 3aJaHHOW TemIieparype. PacueT u3MEeHEHUs SHTPONUHN B XUMUYECKUX PEAKLUAX
IIPY 3aJaHHOM TeMIeparype.

@dynnamenranpbHoe  ypaBHeHue — [mb6ca.  TepmoaumHaMuveckue  MOTEHIIMAIIBI.
Xapakrepuctuueckue pynkiuu. CooTHomeHuss MakcBenjaa U UX HCIHOJIb30BaHUE Ul BBIBOJA
Pa3IUYHBIX TEPMOJMHAMUUECKUX COOTHOIIEHUN. Y paBHeHue ['nb6ca — I'enpmronbia.

W3menenue sneprumn ['md6ca u sHeprum I'enbMrosbiia B pasHbeIx mporeccax. CBoiicTBa
TEPMOJMHAMHUYECKUX MOTEHIHAI0B. KpuTepuu caMonpous3BOJIBHOTO U HE CaMONPOU3BOJIBHOIO
IIPOTEKAaHUs IIPOLIECCOB.

MeToapl  BBIYUCIIEHUS OSHTPOIIMU, BHYTPEHHEH HHEPruM, DSHTAJbIIMH, DSHEPIUU
I'enbmromnbiia u 3Hepruu [ 'nooca.

Xumuyeckuil  noreHuman. CraHgapTHbIi — xumuueckuid  noreHuuan.  CrocoObl
BBIUMCJICHUS] U3MEHEHHH XMMHYECKOr0 INOTEHUMaNa. XMUMHYECKUH MOTEHLMal HAEaIbHOIO U
peaJIbHOTO Ta30B.

Paznen 2. Cratuctuueckas TepMOJMHAMUKA

MakpocKon4ecKui u MHUKPOCKOITHYECKHI MOJXO/bI pu OIIMCAaHUU
TepMOJMHAMHUYECKOW cuctembl. [- u Q- (da3oBble MPOCTPAHCTBA TPU  OMHCAHUU
TEPMOJMHAMHYECKHUX CHCTEM, CTaTUCTHYECKHE aHcamMOnu. TepMoauHamMuueckas BEpOATHOCTb U
€€ CBA3b C DHTPOIUEN.

MonexkynspHas cymMMa 1o cocTossHusIM. CymMMa 10 COCTOSTHUSIM CUCTEMBI.

ANTrOpUTM BBIBOJA CYMMBI IO COCTOSIHUSIM JUIsI OTAEIBHBIX BHJOB JBHXKEHHUS. CBS3b
TEPMOJMHAMHUYECKUX (QYHKIUI U MapaMeTpoB ¢ cyMMoi 1o coctossHuaM. Pacuer T/l pynkumii u
[apaMeTpOB Yepe3 CyMMy 110 COCTOAHMAM. IIpumeps! pelenus 3aaau.

HepaBHoBecHas tepmoaunamuka. Ilpenmer u 3agaun TepMOAMHAMHMKH HEOOPATHMBIX
npoueccoB (THIT). Kpurepun ycToiunMBOrOo TEepMOIUHAMHYECKOTO PpABHOBECHS. Y CIOBUS
HEPAaBHOBECHOT0 cOCTOsiHUSI cucTteMbl. OcHOBHble NoHsATUS U omnpeaeneHuss THIIL. [lotoku u
CUJIBL.

OcHoBHble nonoxkeHust reopun Onzarepa u [lpuroxuna.

Paznen 3. Xumuueckoe paBHOBECHE

XuMHUUecKoe paBHOBecHe (IIPU3HAKH, YCIIOBHS, T-JI BBIBOJ 3aKOHA JEHCTBHSA Macc).
TepMoMHaMHYECKOE€ PpPAaBHOBECHE NPH NPOTEKAHUMH XMUMHYECKOM peakuuu. PopMmynupoBKa
3aKOHa JCUCTBUSA Macc.

Bunapsl xoncranT paBHoBecus. Csasb Ko, K¢, Kp, Kx Mexny coboii. BeiBon ypaBHEeHHS
U30T€PMbl  XMMHMYECKOM peakiuu. HampaBieHHOCTh XMMHMYECKOM peakIuH; OLEHKa 10
YPaBHEHUIO U30TEPMBI

VYpaBHeHHe HOpMalIbHOTO cpojcTBa. KomOuHnpoBanue ypaBHeHuid. Haxoxnenue
KOHCTaHTHI paBHOBecus. BpIBOJ ypaBHEHUS 1300apbl M H30XOPbl XUMUYECKON PEAKIIHH.
[TpeoOpa3zoBanue n300apsbl.



Brnusinue Temmeparyphl Ha TOJOXKEHHE paBHOBecws. AHanmu3 u300apel. Haxoxnenwe
TeroBoro A dexra mpu paszHbIx Temmneparypax mo 3HadeHusM Kp wm Kc. Bun 3aBucumoctu
InKp ot 0O6paTHO# TemMuepaTypbl U SK30TEPMUYECKOMN U SHIOTEPMUUYECKON pPeaKIuH.

[Tpunmun Jle-Illatense. Cmenienue paBHOBecHs. BiMsHue naBieHUS Ha KOHCTAHTY
paBHOBECHs. ['€eTeporeHHoe XMMHUYECKOE PAaBHOBECHE. XMMHYECKOE PABHOBECHE M TEIUIOBOM
3akoH HepHcra. CnenctBus u3 3akoHa HepHcera. M3MeHeHHE TEIOEMKOCTH M SHTPONUM IpU
OK. 3HaueHue MOCTOSSHHOM MHTETPUPOBAHUS MPU HUHTETPUPOBAHUU YpaBHEHUS H300apbl s
KPUCTAJJIMYECKHUX BEIIECTB U PEAKIIHii, MPOTEKAIOIINX B ra30Boil (asze.

Pacyer u3MeHeHus: n300apHOTO MOTEHIMANIA U KOHCTAHT PABHOBECHS IO CTaHIAPTHBIM
3HAYEHUSM TEPMOJIMHAMUYECKUX BETMYMH. PacueT n3MeHeHUs TEeIIOEMKOCTH O MPUOIMKEHUIO
VYnuxa. Pacder u3MmeHeHHs M300apHOrO IMOTEHIMANA W KOHCTAaHT PABHOBECHS IO METOMY
Temkuna-I1IBapiimana. Pacuer KOHCTaHT paBHOBECHS C TOMOIIBIO (YHKIHMA NPUBEICHHOU
sHepruu I'n60ca.

Pa3nen 4. da3oBble paBHOBECUS

I'ereporennsie cucremsl. [loHsTHe ¢a3pl, KOMIIOHEHTa, COCTABJSAIOIIEE BELIECTBO
CHCTEMBI, CTENEHU CBOOOIBI. | eTeporeHHble XWMHUYECKHE pPAaBHOBECHUS W OCOOCHHOCTH HX
TepMoarHaMu4eckoro onucanus. I1pasuio ¢a3 ['mboca.

@a3zoBble nepexonapl 1-ro poxa. M3MeHeHue TEPMOAMHAMUYECKUX XapaKTEPUCTUK
(XMMHMUYECKUI IMOTEHIHMal, SHTPOMNMs, TEIJIOEMKOCTb) NpH (a30BbIX Iepexoaax 1-ro poja.
VYpasuenue Knaneiipona-Knaysuyca u npuMeHeHue ero K pas3iaudHbIM (pa30BbIM nepexonam 1
poza.

@a3zoBble mepexoabl 2 poxaa. M3MeHeHHE TEPMOJMHAMHYECKHX XapaKTEPUCTHUK
(XMMHUYECKUI MOTEHLMAaNl, SHTPOMNHMs, TEMJOEMKOCTh) NpU (a30BbIX MNEpexoaax 2-ro poja.
JlnarpamMmbl COCTOSTHUSI OJTHOKOMIIOHEHTHBIX cucTeM. /luarpamma coCTOSIHUSI BOJIBL.

OHaHTHOTpOIHBIE (Da3oBble mepexojbl. JluarpamMmma COCTOSHUS cepbl. MOHOTpPOIHbIE
¢azoBbie nepexoapl Juarpamma coctosiHust hocopa ¥ M3MEHEHHE XMMUYECKOTO MOTEHIHAaa
npu ($a3oBbIX NEpeXoax.

JIByXKOMIIOHEHTHbIE cucTeMbl. OObeMHasi AMarpaMMma COCTOSIHUSL 2-X KOMIIOHEHTHOM
cucTeMbl ¢ mpocTod HBTekTHKOM. [IpaBunmo pbruara (orpes3koB). TepMmuyeckuil aHamus.
OKCHepUMEHTAIbHBIE METOJbl IOCTPOCHMSI JuarpaMM cocTosiHus. KpuBble oOXJ1axaeHuUs.
bunapHbple cucTeMBl € XHMHYECKUM COEIMHEHHMEM, IUIABSIIUMCS KOHTPY’HTHO (0e3
pazyioKeHus).

JluarpaMma COCTOSIHMSL 2X KOMIIOHEHTHBIX CHCTEM C XHMHYECKHM COEAMHEHHEM,
IUIaBSIIIUMCS, UHKOHPYIHTHO (C pasnoxkeHueM). TBepable pacTBopbl. CucTembl 00Opasyroliue
TBEPABIE PACTBOPBl C HEOTPAaHMYEHHOM B3aMMHOM pacTBOPUMOCTBIO. J[BYXKOMIIOHEHTHBIE
CUCTEMBI 00pa3yIolIUe TBEP/AbIE PACTBOPbI C OTPAHWYEHHOW B3aMMHOM pPacTBOPUMOCTHIO B
TBEPOM COCTOSIHUH.

TpexxommnoHneHTHble cucteMbl. OObeMHass 3-X KOMIIOHEHTHasl Juarpamma COCTOSIHMSL.
Tpeyronasauk ['n66ca-Po3zedboma. OnpeneneHne cocTaBOB B TPEXKOMIIOHEHTHOH cHUCTEME.

Paznen 5. TepmoarHaMuka pacTBOPOB

OcHoBHble MOHATUSA. Tumbel pacTBOpoB. CrnocoObl BbIpaXEHHS KOHLEHTPALUU.
MeKMONeKyJIIpHbIE B3aUMOJECUCTBUS B pacTBopax. lloHsaTue conpBaranuu.

[TaprmansHo-MomnsipHast BenwuwmHa. [[-M o6bem. [I-M  BenwuwHBI JUIsl IPyTUX T.1I.
¢ynkuuii. YpaBHenue ['nbG6ca — Jlrorema. Meronbl ompeneneHus NaplHaIbHO-MOJSPHON
BEITMYMHBI (AHATUTHICCKUN, TPAKTUIECKUN (MM METOJT OTPE3KOB), TpadUUECKHIA. ).

TepmoaunaMuueckoe yciaoBue oOpa3oBaHHsS PAacTBOPOB. TepMOIMHAMUKA CMEIICHUS.
Ouneprus ['mb6ca u sHTponMs cMenieHus. TerioTel pacTBOpeHus. PaBHOBecue XKUIKOCTh — Hap
JUIsl UJEAJIBHOTO pacTBopa. 3akoH Payns. ITomoxurenbHble M OTPULIATENBHBIE OTKIOHEHUS OT
3akoHa Payns. [IpuurHbI OTKIIOHEHUS OT 3aKoHa Payis.



Komnurarususle cBolicTBa. Temneparypa KUIIEHUS U 3aMEp3aHus UI€aIbHOTO pacTBoOpa.
TepMonMHaMHUYECKUE TPUYMHBI W3MEHEHUS TEMIIEpAaTyp KHIIEHUS W 3aMep3aHus pacTBOPOB.
OcmMmoTHuecKoe JaBiIeHUE HIEAIbHOTO pacTBOpa. TepMoIMHAMUKAa OCMOTUYECKOTO JABIECHMUS.

PaBHOBecue XHMIKOCTH — Hap B JABYXKOMIIOHEHTHBIX CHUCTEMAaX € HEOTPAaHMYEHHOU
PacTBOPUMOCTBIO KUJAKOCTEW ApYyr B Apyre. PaBHOBECHBIE COCTaBbI MMapa U KUJIKOCTU. BriBOA
YPaBHEHHUs JTMHUM I1apa U KUAKOCTU. A3€0TPOIIBI.

PaBHOBecHe KUAKUN PacTBOpP — Iap I OIPAaHUYEHHO UM HEOTPAaHUYEHHO PAaCTBOPUMBIX
IpYT B ApYre KUAKOCTEH.

DU3MKO — XUMUYECKHE OCHOBBI IIEPETOHKHU pacTBopa. 3akoHbl KoHoBanoaa. [leperonka
pacTBOPOB €  HEOTPAaHMYEHHOM  pPAacTBOPUMOCTBIO kuakocred. Cxema  TapenbyaTou
peKTH(PUKAIMOHHON  KONOHHBI. [leperoHka pacTBOPOB €  OrpaHUYEHHOW B3aWMHOM
pacTBOPUMOCTBIO  JKUJKOCTEM M B3aUMHO HEPACTBOPUMBIMU KUAKOCTAMH KUIKOCTEH.
Pacxoanblif koaduuueHT napa.

PaBHOBecue «KUAKOCTb — KHUAKOCTH» TPEXKOMIIOHEHTHON CUCTEME. 3-X KOMIIOHEHTHAs
CUCTEMA. DKCTPAKIIHSL.

Paznen 6. ®opmanpHas KHHETHKA.

OCHOBHbIE TOHATHA XHUMHYECKOM KHHETHKH: MEXaHU3M peaklHH, 3JIeMEHTapHas
peakuus, MOJEKYJISIPHOCTh 3JEMEHTApHBIX cTaguil. CKOpOCTh MPOCTHIX XUMHUYECKUX PEAKIH,
KHHeTH4Yeckue KpuBble. Kunetnueckoe ypaBHeHue. ['1aBHBIN MOCTYNIAT XMMUYECKOW KUHETUKU:
KOHCTaHTa CKOPOCTH, MOPsA0K peakuuu. CKOPOCTh CIOKHOM XMMHUYECKOW peaKIMu: MPUHLIUII
JUMUTUPYIOILEH CTaJuu, MOHATUE KaXylleWcs (SKCIEpUMEHTaIbHOM) KOHCTAHTBI CKOPOCTU
peakuuu. [Ipsmas u oOpatHast 3a1a4l XUMUYECKON KUHETHUKH.

KuHeTnka XMMHYECKHX peakUuil B CTaTMYECKMX YCIOBMSAX: PEAaKUMU 1-TO HOpsjka,
MHTETpaJIbHOE YpaBHEHHWE KOHCTAaHThl CKOPOCTH, MEpUOJ MOodynpeBpaiieHus. Peakuun 2-ro
nopsiika: ofHOCYOCTpaTHas peakius, OucyOcTpaTHas peakuusi (IpU PaBEHCTBE U Pa3IMuUU
HAYaJIbHBIX KOHIIEHTpALMil peareHToB). Peakiyu HyJ1IeBOro ¥ n-HOTO MOPSIIKOB.

Mertoapl  ompeneneHuss  NOpsiAKa  XMMHUYECKOM — peakuuH:  HMHTErpajlbHbId U
mubdepeHIManbHbId  MeToAbl. MeToapl HMHTErpajgbHble (QHANUTUYECKUH U rpaduueckuit
nondop, mo mepuody mnosypacnana). Jduddepenuunansueie Metonsl (rpaduueckuii). Merton
HaYaJbHBIX CKopocTed peakuui. Meton wn3onupoBanus OcTBanbaa (ONpPENENIeHHE YaCTHBIX
MOPSIIKOB PEAKIIVHN).

Kunernka clIOXHBIX XUMHUYECKHX PEAKIUil: OCHOBHBIE NPU3HAKU CIOKHBIX PEAKIIUH.
Kunernka oOpaTuMbIX peakiuii Ha nmpumepe peakiuu 1-ro nopsaka. Knneruka napamienbHbIX
peakuuii. KruHeTtrnka mocienoBaTeNbHBIX PEAKIMA: BIMSHUE COOTHOLIEHHS] KOHCTaHT CKOPOCTH
NOCJIEIOBATENbHBIX CTAaUi Ha XOJ KHHETHYECKMX KpPHUBBIX. MeTOoJl KBa3HUCTAllMOHAPHOTO
npubmkenus boaenmreiina.

Kunernka peakuuii B OTKPBITBIX cCUCTEMax. PeakTop HMIeanbHOro CMELICHMs], pEAKTOp
UJI€aIbHOTO BBITECHEHUS HA IpUMepe peakuuii 1 u 2 mopsiakos.

Pazgen 7. Teopuu XuMHU4eCKOM KHHETUKH U KaTaJIN3.

BnusiHue TemmepaTypsl Ha CKOpPOCTh XMMHUECKMX peakuuil: mpasuio Bant-T'odda.
OcHoBHbIE NONOXKEHUS Teopun AppeHuyca. Y paBHeHHe AppeHuyca, ero GopMbl. CBS3b MEXIY
DHEpPruel akTHUBAIMM U TEIUIOBBIM 3(PdekToM peakuuu. [loHATHE HCTUHHOM M Kaxyuiewcs
(onpITHON) »HepruM akTuBanuu. CrocoObl ONpeaeneHus] OMBbITHOM PHEPrMHM aKTUBALUU U €€
CBS3b C DHEPIUAMU AKTUBALUU DJIEMEHTAPHBIX IIPOLIECCOB.

Teopus coynapenuit (TC). OcnoBHbie monoxenus. [lonsitue cpennero oobema chepsl u
YuCciaa CTOJIKHOBEHUH. YUeT CWJI NPUTSDKEHUS M OTTAIKUBAaHUS (MOHATHE 3(P(HEKTUBHOIO
IUamMeTpa CTOJKHOBEHUH). IIpWyMHBI OTKIOHEHUS TEOPETUYECKHX 3HAuU€HUH KOHCTaHThI
CKOPOCTH OT JKCIEpHUMEHTANbHBIX (cTepuueckuil ¢akrop). Pacnpenenenne MoaiaBuHa-Xbro3a.
Henocratkn TC.



Teopuss aktuBupoBanHoro komiuiekca (TAK). HMcnonp3oBanue aanabaTudeckoro
OpUOJIMOKEHUsT JUIsl ONHCaHMS XMMUYECKOH pEeaKkIMU YacTUIl MOBEPXHOCTb MOTEHIMAIbHON
DHEPIrUM, IyTh DPEAKLUHH, DHEpPrus axkTuBauuu. YpaBHeHue Jlonnmona. Ilomysmnupudeckas
dopmyna Mopca. IloHsTHe KOOpAMHATBI peakUuu. 3ajJayd, pellaeMble MpPU MOCTPOCHUHU
MOBEPXHOCTU NOTEHLMAIBHON SHEPTHUH.

Teopus aktuBupoBanHoro komiuiekca (TAK): BeiBon ocHoBHOTO ypaBHeHUss. OCHOBHBIC
MOJIOKEHUS:  TMOHATHE  aauMadaTHOrO  3jeMeHTapHoro  akta. CkopocTh — mepexoja
aKTUBUPOBAHHOI'O KOMIUIEKCA Yepe3 MOTeHUUAIbHBIA Oapbep. YpaBHeHnue Oiipunra. Ilonstue
TPAHCMHUCCUOHHOTO KO3 (ULIMeHTa.

Tepmogunamuueckuii acrekt TAK. CBa3p MeXay KOHCTAaHTOW paBHOBECHS U
u3MeHeHneM oSHepruu [u0O0ca. BplpakeHHE KOHCTaHTBI CKOPOCTH pEakIHH  dYepe3
TepMouHamMuueckue GyHKuu. OU3MUECKUil CMbICT CTEPUYECKOIO MHOXKHTEIISL.

Pacuer cremeneii cBOOONBI A7 MHOTOATOMHOW MOJIEKYJbl. THIBI OMMOJEKYIISIPHBIX
peakuuii. Bzaumopericteue 2-x atomoB: conoctaBiieHue TAK u TC. MHOroaToMHbIE MOJICKYJIbI:
BTOPOE OIPEJIEIIEHUE CTEPUUECKOTO MHOKHUTEIS.

MounomMmouekynsipHbie peakuuu. Cxema JIunnemana. AHanu3 KMHETUYECKOTO YPaBHEHMS.
Bnusinue no6aBok (MHEPTHOTrO ra3za WM MPOJYKTOB) Ha CKOPOCTH MOHOMOJIEKYJISIPHOM peaklinu.
Monomonekynspable peakuun B TAK (ananu3 ypaBHeHus Oipunra). MoOHOMOJIEKYJIpHbIE
peakuun B TC. Ilpuumubl HaOmonaeMbix oTkiIOHeHMH. Teopuss XwunmensByna. I[lonsTue
3¢ (eKTUBHOIO YKCiIa HE3aBUCUMBIX OCLUIIIATOPOB.

TpuMonekynspHble peakiuu. BnusHue temnepaTypbl Ha CKOPOCTb TPUMOJIEKYJISPHBIX
peakuuii. Cxema Tpayrua. IloTeHuuanbHblii  Oapbep  TPUMOJEKYISIPHOW  peakLUH.
Tpumonexynsapusle peakuuu ¢ no3uuuii TAK n TC. CpaBaenune TAK u TC. AHanu3 10CTOMHCTB
Y HEIOCTAaTKOB.

Kunernka peakuuii B pacTBopax: OTJIMYMS MEXAY COCTOSHUEM pEareHTOB B Ia30BOU
¢daze u B pactBope. «Kiuerounslii >pdexr». BausHue npupoabl pacTBOpUTENss Ha CKOPOCTh
XUMHUYECKON peaklMud B pacTBOpE: COJIbBATALMS PEAreHTOB M AaKTHBUPOBAHHOI'O KOMILIEKCA.
Ypasuenue bpencrena-beeppyma.

KuneTnka MOHHBIX peakiui B pacTBOpax: BIMSIHHUE IUIIEKTPUYECKON NMPOHULIAEMOCTH
pactBopuTensd. CKOPOCTh peakLMU MEXKIY 3apsDKEHHBIMH YacTHIIAMH B PacTBOpE: MEPBUYHBIN
coJieBoil 3pPexr.

Kunetnka peakuuii B pacTBopax: OHMONEKYJSpHBIE peakUH, JUMHUTHPYEMbIe
muddysuelt, ypaBHeHue CmonyxoBckoro. KuHeTmka peaknuili B pacTBOpax, YaCTHYHO
JUMUTUPYEMbIX AU Py3ueit.

KuneTnka rereporeHHbIX peakluii: JUMHUTUPYIOLIAs CTaaus — aJcopOLMsl peareHTOB,
ypaBHEHUE JIaurmropa-XunuensByaa-1lIsa0a. Bnusinue IPOYHOCTH azcopouuu
peareHTa/mpoyKTa Ha KHHETUKY IeTepPOr€HHbIX PeaKIuil.

KuHeTHnka reTeporeHHbIX peakuuil: TUMHTUpYIOIIas ctagus — auddysusd. 1-ii 3akoH
®uka. YpaBuenne Crokca-DiHmITeliHa. BiusHue Ttemmeparypsl Ha CKOpocTh AU(PGY3UU.
OOnacti THpOTEKaHMsS TE€TEPOreHHBIX peakUuil: KUHeTW4eckas, BHYTpUIUPy3HMOHHAS,
BHemHe U Py3noHHAS.

KuneTnka TOMOXMMHYECKHX peakuuid. MexaHW3M TONOXMMHUYECKUX pPEaKIMH. 3aKOHBI
oOpa3zoBanus saep. Ypasuenue Epodeena-Koamoropona.

Lenuble peakuuu. OcoOeHHOCTH LenHBIX peakuuidl. Ilpexensl BocruiaMeHeHHS.
Pa3BeTBiieHHbIE U HEPA3BETBIICHHBIE 1IETIHbIE peaklnu. KnHeTHKa [enmHbIX peaKuil.

doToXMMHUYECKHE peaknu. 3aKOHbI poToXUMUU. KBaHTOBBIN BbIX0. KBaHTOBBIN BBIXO]]
NepBUYHON (poToxumuyeckoil peakuuu. Poroxumuyeckue U (¢GoToU3NUECKHUE MPOLECCHI.
Kunernueckas cxema llltepra-®Ponpmepa.

Paznen 8. Dnexkrpuyueckas IpOBOAMMOCTb PACTBOPOB JIEKTPOIUTOB.
[IpoBomuuku I n Il poma. PacTBOpBI 2lEKTPOIUTOB M 3JIEKTPONPOBOIHOCTh. [IpHumHBL
YCTOMYMBOCTH HOHOB B PAacTBOPAxX 3JEKTPOJIUTOB. DHEPruU KPUCTAUIMUECKOM pEIIETKH U



colbBaTaluu MOHOB. Teopus anekTponuTudeckor auccormanuu (3]]). DkcrnepuMeHTaIbHbIe
¢dakThl, cIOCOOCTBOBABILIME MOSABICHUIO TeOopuH. OCHOBHBIE MOJOXKEHHUS TEOPHUH AppeHuyca
(cremeHb AHMCCONMAIMK, KOHCTaHTA JTUCCOLMAIMU, W30TOHHYECKH KodpduuumeHt (i)).
Henocrarku knaccuueckort teopuu O/, Ilpunoxenuss teopun D], TepMOXUMHUUECKOE
paBHoBecue, Kw, pH u np.). [IpuuuHBI 3IEKTPOIUTHUECKON AUCCOIMANMA: HOHOPOPBI U
MOHOT'€HbI, pacIpe/eieHe HOHOB B PacTBOPE.

AxktuBHOCTh. CpeaHuii HOHHBIA KO3 (UIMEHT akTUBHOCTU. CHIIbHBIE M  cia0ble
anekTpoauThl. [IpaBuno nonnou cwibl JIbtouca u Pennana. Pacnpenenenue HOHOB B pacTBOpE
1o Appenuycy u I'xomry.

DneKxTpocTaTHuecKas Teopus CUIbHBIX 37eKTpoiauToB (Teopus debas-Itokkens): Moaens
pactBopa ((uznueckasi CynHOCTh TEOPUH, HOHHAS aTMocepa). OCHOBHBIE MOJOKEHHUS TEOPUU
Hebas-I'tokkensa. Teopernueckuit pacuer koddpuimeHTa aKTUBHOCTH Ha OCHOBAaHUU TEOPUU
Hebas-T'rokkens. IlpemmymectBa mnpeaensHoro 3akoHa JlebGas. IlpuumHBI OrpaHUYeHHON
IPUMEHUMOCTH NpeAeNbHOro 3aKoHa [lebas.

YMEepEeHHO-KOHIIEHTPUPOBAaHHbIE M KOHLIEHTpUpoBaHHble pactBopel (II wm 1II
npuoIKeHus teopun Jlebas-I'rokkens).

Nonnas accouuanus B pacTBopax 3JIeKTpoauToB. HepaBHOBeCHBIE SIBIEHHS B PacTBOPAxX
3IEKTPOJIUTOB.

DNEeKTPONPOBOAHOCTh AIEKTPOIUTOB. Y IeibHAsI M SKBUBAJIECHTHASI 3JIEKTPOIIPOBOJHOCTb.
BnusHue KoHLEHTpaumuu Ha 3nekTponpoBoaHocTb. @Dopmyna Kombpayma. Metoauka
ONpeeNieHUus]  DJIEKTPOIPOBOJHOCTU  (caMoCTOATENbHO). I[loABMIKHOCTH  HMOHOB.  3aKOH
Konppayma. Anomanbnas noasmxaocts H+ u OH-: Teopus bepnana u ®aynepa.

Uwncna mepenoca. Cxema ['mrropda. MeToasl ompeneneHus 4YuceN MepeHoca: METOJ
['urropda, MeTo ABMKYIIEHCS TPAHUIIBL.

CBsi3b M@Ky MOJBHKHOCTHIO MOHOB M WX KOHIICHTpAIue. DiekTpodopeTndeckuii u
penakcannoHHbIA dpdexTel. DPdextsl Buna u [ebas-Danpkenrarena. YpasHenue OHzarepa.
DneKTpuyueckas MpoBOJUMOCTh HEBOJIHBIX PACTBOPOB.

Paznen 9. DineKTpoABMKYIIIAE CHITBI

PaBHOBecHbIe CBOMCTBa MeX(a3HBIX 3apsHKEHHBIX TIpaHHll. BO3HHMKHOBEHHE CKayka
NOTEHILIMala Ha rpaHuue paszaena ¢a3. J[BoiHON snexTpuueckuid cioil. [loTeHuan HyaeBoro
3apsa. AncopOuus kak npuanHa oopazoBanus [19C.

CtpoeHue TpaHullbl paszjenia «dJIeKTPOA-pacTBOP»: Mojieib [ enpMrobiia, crpoerue JJ2C
B OTCYTCTBHH U IPUCYTCTBUHM crierduueckoit ancopounu. [IpnunHbl BOSHUKHOBEHHS JBOMHOTO
aneKTpudeckoro ciod. ['anpBanndeckuii anemeHT. O6paTuMble U HEOOPATUMBbIE raJIbBAHUUYECKHE
AJIEMEHTHI. ['anpBaHu- ¥ BOJIBTA-IOTEHIMAIBL. DIeKTpoABMKYyIas cuna: 1 u Il 3akonsl BosbTa.
Meroauka onpenenenus IJ(C.

VYpaBuenne Hepucra. Tumbl 351eKTpoAOB U TanbBaHW4eckux Iened. Juddy3noHHbIH
noreHuuan. Pacuer nuddysunonHoro noreHuuana. llemm c nepeHocom u 0e3 mepeHoca.
TepMoanHaMuKa 3JEKTPOXUMHUYECKOTO JIEMEHTA.

Kunetnka  2lEeKTpOXMMHYECKMX  @poueccoB.  JlumuTupyromue — cTagud B
AIIEKTPOXUMUYECKUX  peakiusx. Tok  oOmena.  KoHIEHTpalMoHHas  MOJIIPH3AlMAL
DJIEKTPOXUMUYECKAss  MOJSAPU3ALHNSL. Hampsbxkenue  pasnokeHwus. [Iepenanpsxenue.

Ilepenanpsixenue Ho.

Pasgen 10. Karammus.

Knaccudukanmsi kataim3aTopoB W KaTaIMTHYECKUX TmpoleccoB. Ponp katanmmsa B
MPOMBIIUIEHHOCTU. OCHOBHBIE XapAaKTEPUCTUKHU KAaTAIU3aTOPOB: AKTUBHOCTh, CEJIEKTUBHOCTb.

KuneTnka roMOTeHHBIX KaTaTUTHYECKUX peakimid. CHMKEHHWE SHEPTHH aKTUBAIUU TIPH
KaTaduTHYeCcKux mporeccax. (CraguitHas U acCOIMATUBHAS CXEMbI KaTaam3a).



KucnorHo-ocHoBHOM Katanu3. JlyaiucTudeckas TEOpHsI KUCIOTHO-OCHOBHOTO KaTalu3a.
Katanutnueckass akTMBHOCTh M CHJIa KHUCJIIOT M OCHOBaHWU. YpaBHeHue bpencrenma. Karamus
anpPOTOHHBIMH KHCIOTaMH. BTopruHbIi coneBoit 3¢ dekT.

Kunetnka pepMeHTaTHBHBIX peakuuid. YpaBHeHne Muxasnuca-MenteH. OnpenencHue
KMHETUYECKUX [1apaMETPOB U3 SKCIIEPUMEHTAIIBHBIX JaHHbIX.

OtpaBnenue u pereHepauus KaraiauzaTopoB. Kmaccudukanus sgoB mo Mboakcrendy.
Teopus orpaBieHus karanu3aropoB. [lomoxxuTensHast poib 1108 (M30HpaTeIbHOE OTPABICHHUE).

I'eteporennslii katanu3. TeopeTnyeckue MNPEACTABICHUS B T€TEPOr€HHOM KaTallu3e.
Teopusa bamannuna: IIpuHIMIBI T'E€OMETPUYECKOIO COOTBETCTBUS U DHEPreTUYECKOIO
COOTBETCTBUSI. TeopHsi aKTUBHBIX aHcaMOJel. DJIEKTPOHHbIE MPEJICTaBICHUS B KaTajiu3e
(Teopust BonbkeHireiina).

9. Tekymuii KOHTPOJIb MO TUCIHUTLITHHE

Texkymuii KOHTPOJb MO JUCUMIUIMHE MPOBOJAUTCA IIyTEM KOHTPOJIS IOCEIIaeMOCTH,
IPOBEJCHUS KOHTPOJBHBIX PabOT, KOJJIOKBUYMOB, MHCbMEHHBIX TECTOB IO JIEKIIMOHHOMY
MaTepHaly, BBIIOJIHEHUS JOMAIHUX 33JJaHUH, OTYETOB O MIPOBEACHHBIX J1aOOPATOPHBIX paboTax
u Qukcupyercs B popMe KOHTPOIHHON TOUYKH HE MEHEe OJHOTO pa3a B CEMECTP.

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHON aTTeCTAIlUH

3a4er ¢ OlEHKOIi B 4eTBEPTOM ceMecTpe MPOBOIUTCS B YCTHOW (opme 1Mo OmieTam.
bunier coaepXUT OJMH TEOPETUYECKHI BOIPOC U JIBE€ 3a/1ayd. Bpems MOAroTOBKM CTYIEHTa K
OTBETY 45 MUHYT.

[lepBas yacTh 3K3aMeHa COJAEPKUT OAUH TEOPETHUUECKUI BOIPOC, IPOBEPSIOLININ 3HAHUE
OCHOBHBIX 3aKOHOB TEPMOJAMHAMUKH.

Bropas yacth comepxut 2 3amaum, nposepsitomue MOIIK 1.1; 1.2; 4,2; 4.3. OtBer Ha
BTOPYIO 4YacTh IMpEAIoJiaracT pEIICHHEe 3alad M KPaTKYl0 HWHTEPHPETALUI0 TOJTYYCHHBIX
pE3yNbTATOB.

[IpuMepHBIi IepeyeHb TEOPETUYECKUX BOIIPOCOB

1. JTaliTe ompenencHUe TMOHATHUSAM: H300apHO-U30TEPMHBIN MpOIECC PEeaTbHOTO rasa,
MOJINTPOIHBIN MPOLECC pealbHOro rasa.

2. PaccmoTpuTte o0OpaTuMoe pacuiMpeHue uaeanbHOro raza. Jlaite ¢usnueckyro
WHTEPIPETALNIO YPABHEHU I ainadaThl U U30TEPMBI.

3.Uro Takoe IMKIMYECKUH mporecc? 3amuIIMTe OCHOBHBIE HW3OMPOIECCHl IS
caenyromux nukinoB: Kapno, /Inzens, PaukuHa.

4. ChopmynupyiiTe BTOpPOH 3aKOH TepMOIWHAMHUKU. Kakue CyIiecTBYIOT KpUTEpHUH
CaMOTIPOU3BOJILHOTO TPOTEKAHUs TPOIECCOB U MOMEHTa PaBHOBECHUS B TEPMOIMHAMUYECKHUX
cucremax?

5. laiiTe omnpeneiaeHre MOHITUIO SHTPONHS. 3alUIIUTE OCHOBHBIE AHAIUTUYECKUE
BBIPKEHMS 111 pacueTa SHTPOIUH PA3IMUHBIX ITPOIIECCOB.

6. JlaiiTe ompeleleHHe TOHSATHIO TEIUIOEMKOCTh. Kakue BHIBI  TEIUIOEMKOCTH
CYILIECTBYIOT. 3allUIINTE OCHOBHBIE AHATUTUYECKHUE BBIPAKEHUS, CBSA3BIBAIOLIME CPEIHIOI U
HUCTUHHYIO TEMJIOEMKOCTh. 3aBUCUMOCTh TETNIOEMKOCTH OT TEMIIEPATYPHI.

7. 3anumuTe ypaBHEHHE CBS3BIBAIOIINE MEXAY CO00W HU300paHyld U HU30XOPHYIO
MOJISIPHBIE TEMJIOEMKOCTH. BbIBOT ypaBHEeHUsT Maiiepa.

8. MonekynspHasi cyMMa 1o cocTosiHUAM. CymMMa 1Mo COCTOSTHUSIM CHCTEMBI.

9. HepaBHOBecHas TepMouHamMuKka. [IpenMeT u 3amaun TepMOIMHAMUKHA HEOOPATUMBIX
nporeccos (THII). Kputepun ycToiunBOro TepMoIuHAMHUYECKOTO PABHOBECHSI.

[Tpumeps! 3aau:



3aoaua 1. Beraucautpe paboTy aanabdaTudeckoro pacimupenus 1 Mojab 0JHOATOMHOTO
WJICalIbHOTO Ta3a Npu noHwxkeHuu temmneparypsl ot 100 °C go 25 °C. HavansHoe qaBiieHHe
10.13-10°ITa, xoreunoe 2,026-10° ITa.

3adaua 2. Kakoe KOJIMYECTBO TEIJIOTHI MOTJIOMIAETCS IPU HarpeBaHUU 2 KT MeAH OT 25 110
1000 °C, ecau MonsipHasi TEINIOEMKOCTb MEIU BBIPAXKAETCSl YPABHEHUEM:

Cp=22,64+6,28-107 T Ix/(Monb-K).

3aoaua 3. Berauciautb U3MEHEHNE SHTPOIIMH ITPU HAarpeBaHuu 1 KMok cynbduaa kaaMus
oT — 100 mo 0 °C, eciau 3aBUCUMOCTH MOJISIPHOM TEMJIOEMKOCTH OT TEMIIEpaTypbl B UHTEPBAJIC OT
140 no 300 KBbIpaxkaeTcst ypaBHEHUEM:

Cp= 54,0 + 3,8:107 T Ix/(monb-K).

3aoaua 4. PaccunTaiite TemnoBoi 3¢ ekt peakunu

2NH3 + 5/2 O2 = 2NO + 3 H.0O

npul =298 K, eciii U3BECTHBI CIEAYIOLIUE TaHHBIE:

H20@) = H20 (59, AH. = —44 xJTx/Moib,

YoNo(y +3/2Ha() = NH3), AH ) = 46,2 kJTx/MOih,

Haw) + 1/202a) = H20x), AHJ = -285,8 kJlK/MOJIb,

NO =% N2 +1/5 Oy, AHE = -91,3 kJI>x/MoOb.

3aoaua 5. CranpaprtHas sHTanbnus oOpazoBanusi Al2O3 mpu 298 K paBHa —1675
kJIx/Moinb. PaccunTaiite cTanaapTHyro sHTanbnui0 obpazoBanus AlOs pu 800 K, ecnu naHb
MOJISIPHBIE TETNIOEMKOCTHU:

Cp(Al) = 20,67 + 12,39-10°°T;

Cp(0O2) = 31,46 + 3,39-10°T;

Cp(Al,03) = 114,56 + 12,89-10°3T — 34,31.10°T 2.

3aoaua 6. Cpenaue u3obapHbIe TeII0eMKoCTH BemiecTB B nHTepBasie 300—700 K.

BemiectBo SOxn) SO3(p) O2()
Cr,
JIx/(monb-K) 46 63 31

[To mpuBeeHHBIM TaOJUYHBIM JAHHBIM BBIYUCIUTE BETMUYNHY H3MEHEHUS CTaHAAPTHOTO
teroBoro 3pdexta B peakuuu 2SOz + Ozr) = 2503, mpoTtekatouieit mpu temneparype 700
K, no cpaBHEHMIO CO CTaHAAPTHBIM TETIOBBIM 3¢ dekToM 3ol peakuuu mpu 300 K.
TennoeMKOCTH peareHToB U MPOAYKTOB CUUTANTE MOCTOSIHHBIMU.

PesynbraThl 3auera C OLEHKOW OIpPEACIAIOTCS OLEHKAMU «OTIUYHO», «XOpOILIO»,
«YZOBJIETBOPUTEIILHO», «HE 3aYTEHO.

Kpurepun onieHMBaHMsI pe3yJIbTaTOB 3a4€Ta C OLIEHKOM:

— OLIEHKAa «OTJIMYHO» CTAaBUTCS 3a MOJIHBIA OTBET CTYAEHTa HAa TEOPETHYECKHM BOIIPOC,
NOKa3bIBAIOUINI BJIaJICHUE 3aKOHAaMU TEPMOJAMHAMHKM U CIIOCOOHOCTH HCIIOJIb30BaHUS
MOJIyUEHHBIX 3HAHUM MpPU pEUIeHUH MPOo(ecCHOHAIBHBIX 3aJay; MPaBUWJIbHOE pELIEHHE IBYX
3a/1ad4;

— OILICHKA «XOPOIIO0)» CTABUTCS 3a 3HAHUE CTYJEHTOM 3aKOHOB TEPMOJAMHAMUKH, YMEHUE
UCIOJIb30BaTh WX MPU pelIeHHH MPO(PEecCHOHANBHBIX 3a/1a4, HO MPH 3TOM CTYACHT JIOITYCKaeT
HEKOTOpbIe HETOYHOCTH; IIPH PEIICHUH 3aJ1a4 JOIYIEHbl HECYIIECTBEHHBIE OINOKH;

— OLICHKA «YZOBJICTBOPUTEIBLHO» CTABUTCS 3a 3HAHWE COJEP’KAHMS OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH, TIPU 3TOM CTYJEHT JOMYCKAaeT HETOYHOCTH B (OPMYJIHMPOBKAX U MOHUMAaHUH,
4TO 3aTPyIHSAET MCIIOJIb30BAaHHME MX NPU pPELIeHUH MpOo(ecCHOHAIBHBIX 3a7ay; Haluyue
3HaYUMBIX OLIMOOK B pelIEHUH 3ajay;

— OLICHKA «HE 3a4YT€HO» CTAaBUTCS B ClIy4ae OTCYTCTBUs IPEIACTABICHUSA y CTYIEHTa
OCHOBHBIX NOHATHUN M 3aKOHOB ()M3MUECKON XUMHUHU, OTCYTCTBHUU HABBIKOB PELIECHUS THUIIOBBIX
3a/1a4.



JK3aMeH B MIATOM ceMecTpe TMPOBOAUTCSA B YCTHOU ¢opme mo Ounetam. K sx3ameny
JIOTTYCKAIOTCS CTYJEHTHI, TPOIISAIINE aTTeCTAMI0 W TOJYYUBIIHME 3a4eT IO pe3yJibTaTam
TEKYIIET0 KOHTPOJS. DK3aMEHAIIMOHHBIA OMJIET COCTOMT M3 JBYX TEOPETUYECKHX BOIPOCOB H
OJIHOM 3a/1auu. BpeMms moAroToBKH CTYACHTA K OTBETY 1 yac.

[lepBasg uvacTh SK3aMeHa COACPKUT JIBa TEOPETUUYECKHX BOMPOCA IO Pa3HBIM TeMam
Kypca, MPOBEPSIOIINX 3HAHWE OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEH (PU3MUECKOW XUMHUU U
oOnacTel uX MPUMEHEHMS.

Bropas wacth comepxut 1 Bompoc, ohOpMIICHHBIH B BHUAEC NPAKTHYCCKON 3a/ayw,
nposepsitotuit MOIIK 1.1; 1.2; 4,2; 4.3. OTBer Ha BOINPOC BTOPOM YacTH MPEANOJararoT
pEIICHHE 3a]a49H ¥ KPAaTKY0 WHTEPIPETALHMIO TTOJYICHHBIX PE3yJIbTaTOB.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB

1. Xumnueckoe paBHOBecHE (MPU3HAKU, YCIOBHS, TEPMOJUHAMUYECKHUM BBIBOJ 3aKOHA
neiictBus mace). TepmonnHaMuyeckoe paBHOBECHE IPU MPOTEKAHUH XUMHUYECKOM peakluu.

2. DopMynupoOBKa 3aKOHAa JEHCTBHS Macc. Buabl KoHCTaHT paBHOBecHs. CBA3b
Ko,Kc,Kp,Kx Mexny coboii. PacueT paBHOBECHBIX KOHIIEHTpAIUH.

3. Haxoxaenue TeruioBoro 3ddexra mpu pasHbIX TemrepaTypax 1o 3HadeHusM Kp umm
Kc. Bua 3aBucumoctu INKp or oOparHoil Temmeparypbl il 9K30TEPMHYECKOH |
SHJOTEPMUYECKON PEAKLIUH.

4. IMpunmun Jle-1llatense. Bnusiaue naBieHus u TeMnepaTypsl

5. JIByXKOMIIOHEHTHBIC CHUCTEMBI, TpaBWIO (a3 JUIsl JBYXKOMIIOHEHTHOW CHCTEMBI.
[IpaBuna peryara (OTpe3KoB).

6. Koncrantel paBHOBecus. THITBI U CBSI3b MEKy HUMHU.

7. PaBHOBecue KUAKOCTh — Map B JIBYXKOMIIOHEHTHBIX CHCTEMax C HEOrpaHUYCHHOU
pacTBOPUMOCTBIO KUJIKOCTEN NIPyr B Jipyre. PaBHOBECHBIE COCTaBbI Mapa W KUAKOCTU. BbIBOJ
YpaBHEHUS JJUHUU NIapa U )KUJKOCTU. A3€0TPOIIbI.

[Tpumeps! 3aau:

1. TIpu 364 K naenenue mapa Bojsl paBHO 8,429-10% Tla, a maBnenme mapa HadrTamuHa
nipu HToit Temnepatype 20,615-10% TTa. DTu aBa BelecTBa MPAKTHUECKH HE PACTBOPHMBI OHO B
npyroM. Beruucnuts, kakas Macca HaTaJlMHaA IPUXOAUTCS B TUCTUILIATOpE Ha Kaxabie 0,100 kr
BOJIBI.

2. I1pu 25°C pactBop, conepxarmuii 10,53 r/n peHona B aMUIIOBOM CIIUPTE HAXOJUTCS B
PaBHOBECHH C BOAHBIM pacTBopoM, coaepsxkamum 0,658 r/n ¢penona. Kakoe xonnyectBo peHona
Oyzner skcrparuposano u3 0,5 1 0,4 M BogHOro pacTtBopa ABYKpaTHBIM U3BJIeUeHHEM (eHoa
amMuioBbIM criuptoM? [l kaxknoro skctparupoBanust Oepercs 0,1 1 amuinoBoro cnupra.

3. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT COCTaBa Mapa M >KMJIKOTO pacTBOpa s
cuctemsl 1,4 nuokcaH — Boja MpejicTaBieHa Ha pucyHke. [lo quarpamme onpenenure:
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e CKOJIBKO cTeleHer cBo0oabI MeeT cucTema coctaBa 80mMoi1.% BOIbI
npu 92°C?

e Kak Oynetr MEHATbCSA COCTAaB UCXOTHOM KUAKOCTU B XOJI€ UCTIAPEHUS?

e KakoB cocTaB nepBbIX IMy3bIPHKOB Mapa U Kak OyAeT U3MEHSThCS
COCTaB PaBHOBECHOTO C KHUIISIIEH KUIKOCTBIO mmapa’?

e (CKOJIbKO MOJIEH BOJIBI IEPEUIET B Map, €CIIU CUCTEMY, COJIEPIKAIILYIO
80M011.% BoaibI U 20 Mouib 1,4-muokcana Harpetsb 10 91°C.

e B kakom $a30BOM COCTOSIHUM HAXOAMTCS CUCTEMA, COCpIKaIast

80m011.% BOBI Tipu 90°C?
4. OcMoTHUECKOE JaBlieHHEe Pa30aBIIEHHOTO pacTBOpa TIIOKO3bl B Boje mpu 283,15 K

paBHO 2,421-10° ITa. BeIUHCINTE OTHOCHTENBHOE MOHIKEHNE NABJIEHHE 1Tapa STOTO PACTBOPA B
npoueHTax. [lnoTHOCTE pacTBOpa NpUHSTH paBHOM 1.
5. B cucreme tanmii (1) — pryTh (2) napuuanbHble BEJIMYMHBI KOMIOHEHTOB mpu 298 K
JUISL pacTBOpPa ¢ MOJIAPHOM foseit Tanus 0,55 pasus: AH;=874 Jlx/mMomb, AH,=521 Jlx/Monb.
Paccuwuraiite TeruioBoit ekt monydeHus 2 KT pacTBOpa yKa3aHHOW KOHIICHTPAIINH.
6. Ilo nuarpamme COCTOSIHUSA:
¢ OmpenienuTh XapakTep B3aMMOACHCTBIS KOMIIOHEHTOB B )KHKOM U TBEPIOM
COCTOSIHUSIX;
e YKa3aTb CMBICI BCeX IOJIEH, TMHUN U XapaKTEPHBIX TOYEK;
e PaccMOTpeTh IpoIecchl OXJIaKICHNS U HarpeBaHHsI CUCTEM, COCTaB KOTOPBIX 3a/1aH
TOYKaMHu a, O, B, T, 1I;
¢ YKa3zaTh cocTaB HanOoJiee TyroIIaBKOro 1 HAaMMEHee TYroIUIaBKOTO CIUIaBa.
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PesynmpTaThl  9K3aMeHa  ONPEACTSAIOTCS  OIGHKAMH  «OTJIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIIBHOY, «HECYIOBICTBOPUTEIBHO.

Kputepuu orieHnBaHus pe3yIbTaTOB SK3aMCHa!

— OIIEHKA «OTJIIMYHOY» CTABUTCS 32 MOJTHBIA OTBET CTYACHTA Ha TEOPETUYCCKHE BOIPOCHI,
MOKA3bIBAIOIIUI BJIaJICHUE 3aKOHAMH U 3aKOHOMEPHOCTSIMHU (PU3MUYCCKON XMMHH M CIIOCOOHOCTh
WCIIOJIb30BaHUS TIOMYYCHHBIX 3HAHWW TPU PEHICHHH NPO(ECCHOHATBHBIX 3a/1a4; MPaBUIHHOE
peIlIeHUe 3a1a4H;

— OIIEHKA «XOpOIIO» CTAaBHTCS 3a 3HAHWUE CTYACHTOM 3aKOHOB W 3aKOHOMEPHOCTEH
(GU3NYECKOl XUMHH, YMEHUE HCIIOJIb30BaTh MX IPU PEHICHUU MPOQPECCHOHANBHBIX 3ajad, HO
IIPH 3TOM CTYACHT JOIMyCKAeT HEKOTOPhIE HETOYHOCTH; PEIICHHUE 3a/1a4i C HECYISCTBCHHBIMU
OLIIMOKaAMHU;

— OIICHKA «Y/OBJICTBOPUTEIIFHO)» CTABUTCS 3a 3HAHHUE CTYIEHTOM COJICP>KaHUS OCHOBHBIX
3aKOHOB (PU3WYECKOM XHMHH, TPU STOM JOMYCKAIOTCS HETOYHOCTH B (OpPMYIHpOBKAX U
MOHWMAHWUH, YTO 3aTPyIHSET HCIOJb30BAHWE WX TPU PEIICHUH MPo(ecCHOHATBHBIX 3a/1ad;
CIIOCOOHOCTH MCIOJIb30BaHUs 3HAHUS (PM3HUUECKON XUMHUH NPU PEIICHUU 33/1a4u, HO JIeTIaeT Mpu
9TOM OIIMOKH;

— OIIEHKa «HEYJOBJIETBOPUTENHHO» CTABUTCA B CIydyae OTCYTCTBHUS MPEICTABICHUS Y
CTYJICHTa OCHOBHBIX TIOHATHH W 3aKOHOB (PM3UYECKONW XWMHHU, OTCYTCTBUU HABBIKOB PEIICHHS
THIOBBIX 3aJ1a4.

JK3aMeH B IIECTOM ceMecTpe MPOBOAUTCS B yCTHOH ¢opme mo Omneram. K sk3ameny
JIOIyCKAIOTCA CTYJAEHThI, MPOLIEAIIAE AaTTECTAllMI0 W IOJYy4YMBIIME 3a4eT II0 pPe3yJbTaTaMm
TEKYLEro KOHTPOJs. DK3aMEHAIMOHHBIA OMJIET COCTOMT M3 JBYX TEOPETUYECKHX BOIPOCOB M
Tpex 3a7a4. BpeMs moaroroBku cTyzeHTa K OTBeTy 1 gac.

IlepBas 4acTh 3K3aMEHa COJIEPKUT JIBa TEOPETUYECKHX BOIPOCAa IO Pa3HbIM TEMaM
Kypca, TIpOBEPSIIOIIMX 3HAaHWE OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEH (pu3mueckoil XUMHUU U
o0nacTeil UX MpUMEHEHHUS.

Bropas wacte comepxkut 3 Bompoca, mposepsitommmx WOIIK 1.1; 1.2; 42; 43 u
0o(pOpMIICHHBIX B BUJE MpPaKTHUECKUX 3a7ay. OTBEThI Ha BONPOCHI BTOPOW YACTH MPEAINOJIAraioT
pelIeHue 3a1a4 U KPaTKyr UHTEPIPETALNIO MOJYYEHHBIX Pe3yIbTaTOB.

[IpuMepHBIil mepeyeHb TEOPETUYECKUX BOITPOCOB

1. Xumunueckass kuHeTuka. [IoHATHE MeXaHW3Ma XMMUYECKOH peakiuu. DJIeMeHTapHbII
akT. OCHOBHOM MOCTYyJIaT XUMHUYECKON KUHETUKU. OCHOBHbBIE TOHATHUS XUMHYECKON KUHETHKU.
ITopsimok u MOnEKyJIApHOCTD. IIceBronopsox.

2. HeoOpaTuMble peakiuy IepBoro mopsiaka. BEIBo KHHETHYECKOTO YpaBHEHUSI.



3. CnoxxHble XWMHYECKHE peaknuu. KuHeTHKa oOpaTUMBIX pEaKIMii Ha MpuMmepe
peakuii MepBoro mopsaKa.

4. BnusHue TeMmmepaTypbl Ha CKOPOCTh XMMUYecKux peakiuii. [IpaBmio Bant-I'odda.
TemmnepaTypHbIii KOAGOUIMESHT XUMUYESCKOU PEAKIIHH.

5. KuHeTnka peaknuil B OTKPBITBIX cucTeMax. PeakTop uueanbHOro cmemenus. Peakrop
UJ€aNbHOTO BBITECHEHUSI.

6. Teopus aktuBupoBanHoro komiuiekca (TAK). [lonarue mepexogHOro COCTOSHHUS.
[ToBepxHOCTh TOTEHIMAIBHOU 2HEepruu. YpaBHenue Jlonmona. Ilomysmrupuyeckas dopmyna
Mopca. [loHsiTHE KOOpAMHATBHI pEaKkUMH. 3aJauyd, pellacMble MPU MOCTPOECHUHM IOBEPXHOCTU
MOTEHIMATbHON SHEPrUU.

7. BzaumopeiictBue 2-x atomoB: cpaBHeHHe TAK u TC. MHOroaroMHble MOJIEKYJIbI:
BTOPOE ONPEIETICHUE CTEPUUECKOTO MHOKUTEIIS.

8. Teopum nsnexrponauTudeckoil auccoruanuu. OCHOBHBIE TMIOJIOKEHUS TEOPUU
Appennyca. Hepoctatku Ki1accCu4ecKoi TEOpHH.

9. DneKkTponpoBOJHOCTh PACTBOPOB AJIEKTPOJIMTOB: HEPABHOBECHBIC SIBJICHUS B
pacTBOpax AJEKTPOJUTOB, YyJ€dbHAas1 W HSKBUBAJICHTHAs AJIEKTPOIPOBOJHOCTh, BIIMSHUE
KOHIICHTPAIIMU Ha 3JIEKTPONPOBOAHOCTD (ypaBHeHHUE Konbpayia).

10. Yucna nepenoca: cxema ['urropda, Meroasl onpeneneHus 4ucesn mnepeHoca (MeToj
['urropda, MeTo ABMKYIIEHCS TPaHULIBI).

11. PaBHOBecHbIE cBOWCTBAa Mexk(a3HbIX I'paHUll. BO3HUKHOBEHHE CKauKa MOTEHIMAla Ha
rpanune pasnena ¢as. JIBoWHOW ayekTpudeckuii cioi. [loTeHmmanm HyieBoro 3apsja.
Ancopbuust kak mpuuuHa oopazoBanus [19C.

12. I'anpBannveckuil anemeHT. OOpaTUMBbl U HEOOpaTHUMbIE T'aJIbBAHUYECKUE AJIEMEHTHI.
["anpanu- 1 BOJbTA- MOTEHIIMANBL. DnekTpoaBwkymas cuia: | u |l 3akonsr Bonbra.

13. YpaBuenne Hepucra. TuIb 27€KTPOIOB U TalbBaHWYECKUX Leneid. Juddy3noHHbIi
MOTEHIUA

[Tpumeps! 3aau:

1. Paznoxenue HomoBoaopoaa Ha moBepxHoctd 30s0Ta HI = 1/2H2 + 1/212 mporexaet
KaK peakius HyJaeBoro nopsnaka. 3a spems 1,0 ¢ konuentpauusa HI ymensmmnacs ¢ 0,335 M no
0,285 M. PaccuuTaiiTe KOHCTaHTy CKOPOCTM U TMEpHOJ MojJypacnaja NOpH HadyalbHON
KOHIeHTpauuu ionosogopona 0,400 M.

2. Ilpu m3yuenun razodasHol peakuuu mepBoro mopsaka pasznoxkeHus N20s4 mo NO2
TIOMy4eHbl 3HaUeHHs KOHCTAaHThI ckopocT npu 1 °C k = 4,5-10% ¢! u sneprun axrupanuu E, =
58 xJIx/momb. IIpu kakoii Temnepartype KoHcTanTa 6yaer pasaa 1.0 -10% ¢1?

3. MossipHast 37eKTpoNpoBOAHOCT, Npu OeckoHeuHoM pasBeaeHuu st KClO4 npu
291 K pasma 122,8 (Cm-cm?)/momb. Yumcno mepenoca mona ClOs = 0,481. Ompenenure
noasukHocTH noHoB K u ClO4™.

4. TIpu 288 K 3mavenus A» (Na) = 44,4 Cm-cm?/momb; Ao (HY) = 315 (Cm-cM?)/MoTIB;
Ao (CH3COOH) = 78,1 (Cm-cm?)/monb. OmnpenenuTh KOHCTAHTY IMCCOIMAIMH YKCYCHOM
KHUCJIOTBI, €CJIM yJelbHas 3jekTpudeckas nposoaumocts 0,001 M pacTBopa KHCIIOTHI paBHa
4,1 Cm/cm.

5. Beruncoute AG, AH, AS nipu 20 °C g1t peakiuu, mpoTeKaroIiei B aneMenTe Bectona,
€CJIM 3aBUCHUMOCTh OT TEMIIEPATYpPhI BHIPAYKAETCS YPABHEHUEM:

E =1,0183 - 4,06-10° (T — 20 °C).

Takoit aneMeHT paboTaeT ¢ OXJIaKICHUEM I HarpeBaHuem?

6. Beramcnuts akTBHOCTH MOHOB Fe?* B pactBope FeCly, ecnu morenmuan Fe?'/Fe B
yKa3aHHOM pactBope paseH -0.4777 B, a craHgapTHBIM 3J€KTPOJHBIA MOTEHIMAN IEKTPOAA
Fe®*/Fe paBeH -0.4399 B 0THOCUTENBEHO CTAHAAPTHOTO BOAOPOIHOTO JIEKTPOIA.

7. KakoBo mOomKHO OBITh COOTHOIIEHHE Mexay aktuBHocTsMu KOH B 2-x
compukacaromuxcsi pactBopax mpu 298 K, uro6sr nuddy3noHHBIN MOTEHITHAT, BOZHUKAIOIINAN



Ha ux rpanmie, Obut pasern 0.1 B. TlomBmxkuoctu wonoB K'u OH cocraBmstor 73.5 u
198.3 Cm-cm?momp L.,

8. DJIC snemeHnTa:

Hg, Hg:Cl2 | KCl(aq) || AgNOs(aq) | Ag
C1=0,1M C=0,1M

IIpu 298 K paBna 0,399 B. Onpenenutrh cTaHAaApTHBIA SJEKTPOJHBIA IMOTEHIIMAI
cepeOpsHOrO DJEKTPOJa, €CIM HW3BECTHO, YTO MOTEHIMAT JEHHMOJIIPHOTO KaJIOMEIHHOTO
anektpona paBeH 0,336 B, a cpennmit koapdunuent aktuBHocth AGNO3 B 0.1 M pactBOope

pasen 0,77.

Pesynbpratel  9K3aMeHa ~ ONPEACTSIOTCS  OICHKAMH  «OTIUYHO»,  «XOPOIIOY»,
«YIOBJIETBOPUTEIIBHO», «HEYIOBICTBOPUTEIIBHO.

Kputepuu onieHuBaHus pe3ybTaTOB dK3aMeHa:

- OIICHKA «OTJIMYHO» CTABHUTCS 3a IMOJIHBIA OTBET CTYJCHTA HAa TCOPETHUYCCKHUE BOIPOCHI,
MOKA3bIBAIOIINI BIaJICHUE 3aKOHAMH U 3aKOHOMEPHOCTSIMHU (PU3NUYECKON XMUMHH M CITIOCOOHOCTh
UCIIOJIB30BaHUs TMOJIYYCHHBIX 3HAHWW TNPH PEUICHUU MPO(ECCHOHANBHBIX 3ajad; MPaBHILHOES
pelIeHne Tpex 3a1ad;

— OIICHKA «XOpOII0» CTAaBUTCS 3a 3HAHHE CTYACHTOM 3aKOHOB M 3aKOHOMEPHOCTEH
(GU3HYECKON XWMHUHU, YMEHHUE HCIIOJIb30BAaTh HUX TPU PEIICHUH NPO(ECCHOHATBHBIX 3a1ad, HO
OpU 3TOM CTYIEHT JIOIMYCKAaeT HEKOTOPbIE HETOYHOCTH; pEIICHUE 3ala4 C HEKOTOPhIMHU
HETOYHOCTSAMU,

— OLICHKA «Y/IOBJIECTBOPUTEIILHOY» CTABHUTCS 33 3HAHUE CTYJACHTOM COJICPIKaHUsI OCHOBHBIX
3aKOHOB (PU3WYCCKOW XWMHHU, MPU OTOM JIONMYCKAIOTCS HETOYHOCTH B (DOPMYIHpOBKAxX u
NOHMMaHHUM, YTO 3aTPYIHSET MCIOJIB30BAaHHE WX IPH PEIICHUH MPO(EeCCHOHAIBHBIX 3ajady;
CIIOCOOHOCTH MCTIONB30BaHUS 3HAHUS (U3MUYECKON XUMHUU IIPHU PEIICHUU 3ajad, HO JCNaeT Mpu
3TOM OLLUOKH;

— OIIEHKa «HEYJIOBJICTBOPUTEIHLHO» CTABUTCS B CIlydae OTCYTCTBHUS MPEICTABICHUS Y
CTY/ZICHTAa OCHOBHBIX TMOHSATHI U 3aKOHOB ()M3WYECKON XMMHHU, OTCYTCTBHHM HABBIKOB PCIICHHS
THIIOBBIX 3a]ad.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodlex:

cemectp 4: https://moodle.tsu.ru/course/view.php?id=26191;

cemectp 5: https://moodle.tsu.ru/course/view.php?id=23521

cemectp 6: https://moodle.tsu.ru/course/view.php?id=26192

0) OrieHOUHBIE MaTepHallbl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
JUCITUITIINHE.

B) [lnan ceMuHapCKuX / MPaKTHUECKUX 3aHSATHH 110 TUCIUTUIINHE.

r) MeTtoanveckne ykazaHus 10 MPOBEJICHUIO TAOOPATOPHBIX padoT.

1) MeTtonudeckue yka3aHus 0 OpPraHU3allud CaMOCTOSITEIbHON pabOThI CTY/ICHTOB.

12. Mlepeuens y4ueOHOI TUTEpPaTYpHI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— ®usnueckas xumus. T.2. Cratuctuyeckas tepmoauHamuka / A. 5. BopiieBckwuii [u
ap.]. - UHOPA-M, 2017. — 383 ¢. — URL: https://znanium.com/catalog/product/1189955

— Kypc dusuueckoit xumum, T.1; T.2 / Tlox pen. ['epacumona 5. U. — Xumus, 1973. —

623 c.
— Kypc dusuueckoit xumuwn, T.2 / Tlox pen. ['epacumona 5. Y. — Xumus, 1964. — 624 c.


https://znanium.com/catalog/product/1189955

—TepmoMHaMK1Ka HEPAaBHOBECHBIX MPOIIECCOB JJIsi XUMHUKOB. C MPUTI0KEHUEM K
XUMHYECKON KHHETHKE, KaTalu3y, MaTepraioBeacHuto u ouomoruu / B. H. [Tapmon —
M3narensckuii Jlom «aTemtekT», 2015, — 471 c.

— Epemun B. B., Kapros C. U., Ycnenckas U. A., Kysemenko H. E., JIynun B. B.
Owusnueckas xumus. T1., T2 / BUHOM. Jlaboparopus 3uanuii. 2013

— Otkunc I1., ne [Nayma [ ®usnueckas xumust / M.: Mup, 2007. — 496 c.

— PomanoBckuii b.B. OcHoBbl xumuueckoii kunetuku / b.B. PomanoBckuii — M. :
HsnarenscTtBO «OK3ameny, 2006. — 415 c.

— Sromosckuii B. JI. Cratuctuyeckas TepMmoauHamMuka B pusndeckoit xumuu / B. J1.
Sronosckuit — M. : bunom. Jlabopatopus 3Hanuit, 2005. — 495 c.

— Crpombepr A. I'., Cemuenko /1. I1. ®usnveckas xumus / A. I'. Ctpombepr [u ap.]. —
M. : Bricmag mkoita, 2006, — 526 c.

— ITonropak O. M. Tepmoaunamuka B puznueckoit xumun / O. M. Ioaropak — M. :
Briciras mixona, 1991. — 319 c.

— Maraes O. B., Munakosa T. C., L{pipo JI. B. OCHOBBI XUMHUYECKON TEPMOJIUHAMUKH :
yuebHoe mocodue / O.B. Maraes [u np.]. — U3garensckuit lom TOMCKOTO rocy1apCTBEHHOTO
yauBepcureta, 2017. — 207 c.

— Bonsukuna O. B., Tyrynsayposa B. I1., lopodeesa H. B., Anekcannpona C. .
dopmanbHas kuHetuka. / O. B. Bogsukuna [u ap.]. — U3natensckuii JJom Tomckoro
rocyaapcTBeHHoro yuuBepcureta, 2017. — 138 c.
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B) pecypchl cetu HTepHeT:

— OTKPBITHIE OHJIAWH-KYPCBI

— OdunuanpHplii callT XuUMHYecKOro Qaxynabreta MOCKOBCKOTO TOCYIapCTBEHHOIO
yHuBepcureta http://www.chem.msu.ru

— OdunmanbHbIN CalT Hanmonansaoro HICCIIEN0BATEILCKOTO
TexHoyioruueckoroynuepcurera "MUCuC" http://www.misis.ru

— OdunmanbHbIN caitr  HoBocuGupckoro roCyapCTBEHHOTO YHUBEPCUTETA
http://www.nsu.ru/xmlui/handle/nsu/6559

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamm. BiirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0amyHO AOCTymHBIE oOnavnbie Texnonorun (Google Docs, Slnnexc Auck u T.1I.).

0) nH(OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunoit 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT crynenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) npodeccruoHanbHble 6a3bl JaAHHBIX:

— OTkpbITas 0a3a JaHHBIX XUMHUYECKUX CTPYKTYp http://www.chemspider.com

— OTtkpbiTas 6a3a naHHbIX HanmoHansHOTO MHCTUTYTA cTaHAapTOB U TexHonoruii (NIST)
https://webbook.nist.gov/chemistry

14. MaTepuaibHO-TeXHHYECKOe odecrevyeHme

AyauTOpuu ISl MPOBECHUS 3aHATUH JICKIIMOHHOTO THUTIA.

AyauTtopun Il TPOBEACHUS 3aHATHUH CEMHHAPCKOTO THUMNA, WHIUBUIYAJIbHBIX U
TPYIIIOBBIX KOHCYIbTAIIMN, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOMN aTTECTAIIH.

[TomemieHust 111 caMOCTOSTENHHON pabOThI, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKON U
JOCTYTIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO CPEIy U K
WH(OPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM.

JlabopaTopuu, 000pyAOBaHHBIE BBITS)KHBIMHU, CYIIMIIBHBIMA IKa()aMu, TEXHUIECKUMH U
AHAJTUTUYECKUMHU BECaMHU, 3IEKTPOIUIUTKAMH, JIUCTUIUISITOPAMH, neHtpudyramu,
TEPMOMETPAMH; CTEKISTHHOW U (apdopoBoil TOCYyIOH; peakTHBaMU U O00OpPYIOBaHHUEM,
HEOOXOUMBIMU JJIs1 BEIOTHEHUS TA00PaTOPHBIX PadoT.

AyauTopuu I TPOBEIEHUS 3aHITHH  JIEKIIMOHHOTO ¥ CEMHUHApCKOTO  THIIa
WHJIUBUJIYAJIbHBIX W TPYIMIOBBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M IPOMEKYTOUHOMH
aTTECTallMy B CMEIIaHHOM dopmare.
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15. Undopmanus o paspadorunkax

Bonsakuna Onbpra BrmagumupoBHa, A-p XUM. Hayk, npodeccop, kadeapa Guandeckon u
KOJUIOUIHOM xumuu HanuoHanbHOro MCClIE0BAaTENbCKOrO0 TOMCKOrO TIoCyJapCTBEHHOTO
YHHUBEPCUTETA, 3aB. Kadeapoil.

Maraes Oner BanepbeBuy, KaHA. XHM. HayK, JOLEHT, Kadenpa (U3NYECKOH U
KOJUTOMIHOM xuMuu HanuoHanbHOrO HCCIEA0BATEIbCKOTO0 TOMCKOTO TroCyJapCTBEHHOTO
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