


1. Iesap 1 n1aHUpPYyeMBble Pe3yJbTAaThbl 0CBOCHHUS JMCIMIIJIMHBI (MOIYJIs1)

[enbro 0OCBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— YK-8. Cnocoben co3aBarh U MOAACPKUBATh OC30MACHBIC YCIIOBHS )KU3HENCATEIIBHOCTH
B Pa3NIMUHBIX cpellax Uil COXpaHEHUs] MPUPOTHOM Cpelbl U 00eCHeueHrsl YCTOWYUBOrO pa3BUTHUS
o01ecTna.

— OIIK-1. CnocobeH aHamuM3UpPOBaTh, WHTEPNPETHPOBATH M 0000IIaTh pe3yIbTaThl
HKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PAOOT XUMUYECKOI HAIIPaBICHHOCTH.

— OIIK-2. CnocobeH mNpOBOAUTh XHMHYECKHH OSKCIEPUMEHT C HCIOJIb30BAaHUEM
COBPEMEHHOTO 000pYyI0BaHUS, COOII0/1as HOPMBI TEXHUKHU 0€30M1aCHOCTH.

—OIIK-4. CmocobeH  maHUpoBaTh  pabOThI ~ XMMHUYECKOHW  HANpPaBJIICHHOCTH,
oOpabaTbiBaTh W  HMHTEPIPETHPOBATH  TOJTYYEHHBIE  PE3yJlbTaTbl C  HCIOJIb30BAHHUEM
TEOPETUYECKUX 3HAHUM U NMPAKTUYECKUX HABBIKOB PEIICHUS MaTeMaTHYEeCKHX U (PU3MUYECKHX
3azad.

— OIIK-6. CriocobeH mpeAcTaBisaTh Pe3yJbTaThl MPO()ECCHOHATBLHON NEATEIbHOCTH B
YCTHOW M TNHCHMEHHOW ()opMe B COOTBETCTBHHM C HOpPMamMH M IPaBWJIAMH, TPUHATHIMH B
po¢eCCHOHAIBHOM COOOIIECTBE.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINN:

NYK-8.3. O6ecnieunBaer 6e3omacHbie U / Wi KOM(OPTHEIC YCIOBHUS TPyia Ha pabodeM
MecTe.

NOIIK-1.1. CucremaTu3upyeT U aHAJIM3UPYET PE3yJIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,
HaOII0IEHUH, U3MEPEHUH, a TAaK)Ke Pe3yIbTaThl pACUETOB CBOMCTB BELIECTB M MATEPHAIIOB.

NOIIK-1.2. Ilpeanaraer MHTEpHIpPETALUIO PE3YIbTATOB COOCTBEHHBIX SKCIIEPUMEHTOB U
pPacueTHO-TEOPETUYECKUX PabOT C MCHOJIB30BAHHEM TEOPETUYECKHMX OCHOB TPAAUIMOHHBIX U
HOBBIX Pa3JI€lIOB XUMHUH.

NOIIK-1.3. ®opmynupyeT 3aKkilO4eHUss M BbIBOABI IO pe3yibTaTaM aHalu3a
JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX YKCHEPUMEHTATBHBIX U PACUETHO-TEOPETHUECKUX padoT
XMMHUYECKON HalpaBIEeHHOCTH.

NOIIK-2.1. PaboraeT ¢ XMMHUYECKHMHU BELIECTBAMH C COOIIOACHUEM HOPM TEXHUKHU
0€30IMacHOCTH.

NOIIK-2.2. Ucnonb3yeT CylecTBYIOMNE U pa3padaTbiBa€T HOBbIE METOAMKY MOJIYUYEHUS
U XapaKkTepus3allMd BEIIECTB W MaTepuajoB Uil peleHHus 3ajad  MpodhecCHOHaIbHON
JeSITENIbHOCTH.

NOIIK-2.3. IIpoBoAWT HCCIENOBAaHHUS CBOMCTB BEIIECTB W  MaTepUaloB ¢
HCIIOJIb30BaHNEM CEpUIHOT0 HAYYHOT'O 000pY/10BaHUS.

NOIIK-4.1. Hcnons3yer 06a3oBble 3HaHUS B 00JacTH MaTeMaTUKU U (U3MKH TpU
IUTAHUPOBAHUM pabOT XMMUYECKOH HAIlPaBIEHHOCTH.

NOIIK-4.2. OO0paOaTbiBaeT JaHHBIE C HCHOJIb30BAaHMEM CTAHJAPTHBIX CIOCOOOB
annpOKCUMAallUU YUCIICHHBIX XapaKTePUCTHK.

NOIIK-4.3. UnTepnpeTupyeT pe3yabTaTbl XUMUYECKUX HAOIIOACHUHN ¢ NCIOIb30BAaHUEM
(bu3NYECKUX 3aKOHOB U NPECTABICHUH.

NOIIK-6.1. IIpencraBnser pe3yapTaThl padOThl B BHJAE OTUYETA MO CTaHJApTHOU (opme
Ha PYCCKOM SI3BIKE.

2. 33[{3"[1/[ OCBOCHHUSA JUCIHUIIJINHBI

—Ilonyuuts 0a30Bble 3HAHHUS TEOPETUYECKHMX OCHOB (DHM3MUECKON XHUMHUHU, 3aKOHOB
XUMHYECKOH TEPMOAMHAMUKM M OCHOBHBIX IIOJIO)KEHMH M MOHATHM CTaTUCTUYECKOU
TEPMOJMHAMHKHY, 3aKOHOB XHMHUYECKOro M (ha30BOTO paBHOBECUHM, 3aKOHOB (hopMaiabHOU
KUHETHKH, KaTaliu3a, OCOOEHHOCTEH KHHETUKH TOMOTCHHBIX M TETepOTeHHBIX peaKIHid,
TEOPETUYECKMX OCHOB JJIEKTPOXMMHH, B3aWMOJECHCTBHS B PpPacTBOpax HEDIEKTPOIUTOB U
JIEKTPOJINTOB B PABHOBECHBIX U HEPABHOBECHBIX YCIOBUSAX.



— CdopmupoBaTh HaBBIKM PELICHHWS THUIOBBIX 3aJay MO BCeM paszzaenaMm (pusnueckont
XUMHA M TPUMEHUMOCTH 3aKOHOB (DM3MYECKOM XMMHUU TpU PEIIEHUH KOHKPETHBIX
SKCIICPUMCHTAJIbHBIX 3a4a4.

— [losnyunTh NMOHMMaHWE PO (U3MUECKOM XMMHUHM KaK TEOPETUYECKOro (yHIamMeHTa
COBPEMEHHOM TEOPETUYECKON U IKCIIEPUMEHTAIIBHOU XUMUH.

— HayuntbCcsi NpUMEHATH HaBBIKM IUIAHUPOBAHMSA M IPOBEICHMS HKCIEPHMEHTOB,
AHAJIM3UPOBATD MMOJIYYCHHBIC PE3YJIbTAThI, 1€JIaTh BBIBOIBI.

3. MecTo AucuMNIuHbI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/IbHO NPOrpaMMbl

HI/ICHI/IHHI/IHa OTHOCHUTCS K 003aTeILHON YacTH O6paSOBaTeHBHOﬁ IMporpaMmal.

4, CeMe(!Tp]:I OCBOCHHUA U (l)OprI HpOMe)KyTO‘lHOﬁ aTTeCTAlluM 10 TUMCHUIIJIHHE

Cemectp 4, 3a4€T ¢ OIIEHKOM.
Cemectp 5, 3a4eT, FIK3aMEH.
CemecTtp 6, 3a4eT, HK3aMEH.

5. BxoaHble TpeﬁoBal—[l/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

[IpepekBU3UTHl AUCLMIIIMHBL: Ul OCBOCHUS (U3MYECKOM XMMUU HEOOXOAMMBI 3HAHUS
OCHOB aTOMHO-MOJIEKYJIIDHOTO YYEHMS; KBAaHTOBO-MEXAHMUYECKOW TEOPUM CTPOEHHUs aTOMA;
TEOPUU XMUMHUYECKOU CBSI3U M CTPOCHUS MOJIEKYJI; 3aKOHOMEPHOCTEN NEPUOAUYECKON CHCTEMBI.
Heobxonumo 3HaHUE KHCJIOTHO-OCHOBHBIX, OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX,
KOMILJIEKCOOOpa3yommx M JAp. CBOMCTB MPOCTBIX M CIOKHBIX BEIIECTB OPraHUYECKOW H
HEOPraHUYECKON MPUPOIbI.

JUis  yCHEeIIHOro OCBOCHMs JUCLUIUIMHBI TpeOYIOTCs pe3yiabTaTbl OOydeHHUs 1o
cienyromuM aucuuinHaM: «Heopranumueckas xumus», «KBanroBas xumusy», «Opranuyeckas
xumusa», «CTpoeHHe BelecTBa», «AHaJINTUYECKas XUMUA», «MaTreMaTH4ecKuil aHauus»,
«Dusukay, «MHpopmaTkay, «JIuHeliHas anreOpa U aHaTUTHYECKAs TEOMETPUSI».

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO0mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiser 19 3.e., 684 yaca, U3 KOTOPHIX:

— nexnuu: 136 4.;

— cemuHapckue 3ansatust: 0 4.

— npaktuuyeckue 3anarus: 80 u.;

— rabopaTtopHbIe paboThl: 128 4.

O0BeM npakTHYecKol NOArOTOBKU cocTapiisieT 208 u.

O6beM caMOoCTOATENbHON pabOoThI CTY/IEHTA OIpeAeeH YIeOHbBIM IJIaHOM.

3ansaTus o guctuiuinHe «Pu3ndyeckas XUME MOTYT ObITh peali30BaHbl B CMEIIAHHOM
dopmare C dIeMEHTaMH DIIEKTPOHHOTO OOYYEeHHS U JUCTAHIIMOHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUI

8. Conep:xkaHue TMCHUILIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE MO TeMaM

Paznen 1. Xumuueckast TepMOIMHAMHKA

OcCHOBHbIE MOHATHUS U OINpPENEICHUS] XUMUUYECKONH TepMOJAUHAMUKH. MaKkpOoCKOInYecKue
CUCTEMBl U TEPMOJMHAMHMYECKMH METOJ MX onucaHus. TepMuUUecKOoe paBHOBECHE CHCTEMBI
(nyneBoit 3akoH TepMonuHaMmuku). Iloctynmat o paBHoBecuu. OOpaTumble U HeoOpaTUMBbIE
npolecchl. YpaBHEHHUs COCTOSHUS (ypaBHEHHE COCTOSIHMS MJIeallbHOrO Tras3a, rasa Ban-nep-



Baansca, Kamepnunra-OnHecca (BUpHMaIbHOE ypaBHEHHE cocTosiHMsA)). Teopema o
COOTBETCTBEHHBIX COCTOSIHUSIX (TPUHIIUI COOTBETCTBEHHBIX COCTOSHUN).

IlepBbiii 3akoH TepMoauHAMHUKU. BHyTpeHHsst »Heprus. OHranbnus. Ilpumenenue
NEepBOro 3aKOHa TEPMOJAMHAMUKM K TMpoleccaM B UACATbHBIX ra3ax. [erIoeMKOCTb.
3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.

[TonutpomnHeie mOporecchl. YpaBHEHHE MOJUTPOIHOIO Ipoliecca OTHOCUTEIbHO PV-
nepeMeHHbIX. COOTHOIIEHHE MEX1y TEPMOJMHAMUYECKUMHU IapaMeTpaMM, pacueT TEIUIOTHI,
BHYTpEHHEIH SHepruu u padoThl B IMOJUTPOIHOM Ipouecce. YacTHbIe CiIydau MOJUTPOIMHBIX
IPOIIecCOB (IIPOIECCH: N30XOPHBINA, H300apHBINA, U30TEPMUIECKUN, aTHa0aTHUECKUI).

Tepmoxumus: TeroBoit »ddexT mporecca, 3akoH ['ecca u ero cienctus. [lonsrue
CTaH/apTHOI'O COCTOSIHUSI U CTaHJAPTHOM TEIJIOThl XMMHUYECKHUX pEakLUui (TeroTa CropaHus,
teryiota odpa3zoBanusi). YpaBHenne Kupxrodda. Tabmuibl cTaHAapTHBRIX TEPMOIUHAMUYECKHUX
BEJIMYMH U UX UCIOJb30BaHUE B TEPMOJIMHAMUYECKUX pacyeTax.

Bropoit 3akon TepMoauHaMuku. [loHSTHE SHTPONMM U €€ CTATUCTUYECKHI CMBICIL.
Huxnuueckue npoueccol (nukiabl Kapno (teopema Kapuo), Penkuna, uzens, Otro). YpaBHeHue
BTOPOTO Hauaja TEPMOJUHAMUKHU IS 0OpaTUMBIX U HeoOpaTHUMbIX mpoieccoB. OObeTMHEHHOE
yYpaBHEHHE TIIEPBOTO W BTOPOrO 3aKOHOB TEPMOJMHAMUKU. VI3MEHeHHe HSHTponuu
WHAVBUAYAIbHBIX BEIIECTB B Pa3jMYHBIX Mpoleccax, mpu (a3oBbIX MPEBPALCHUSX U IPHU
CMEIICHUH UJCaTbHBIX ra30B. AOCOIIOTHAS PHTPOIUS BemecTBa. Pacdyer abCcOMOTHON SHTPOITUU
BelleCcTBa MpHU 3aJaHHOU TemIiepaType. PacueT u3MeHeHHs SHTPONUHN B XUMUYECKUX PEAKLUIX
IIpY 3aJJaHHOM TEMIIEpaType.

OyngameHTtanbHOe  ypaBHeHHe — [mOb6ca.  TepMoaMHAMHUYECKHWE  MOTEHIIMATIBL
Xapaxrepuctuueckue pynkunu. CooTHoumeHuss MakcBeiia U MX MCHOJIb30BaHUE JUIsl BBIBOJIA
pa3IMYHBIX TEPMOAMHAMUYECKUX COOTHOIICHUN. Y paBHeHue ['n66ca — ['enbmromnpiia.

W3menenne sueprum ['mb6ca u sHeprum 'enbMrosbia B pasHbIX mporeccax. CBoiicTBa
TEPMOJMHAMHYECKHUX MOTEeHIHaI0B. Kpurepun camonpou3BOILHOTO U HE CaMOIMPOU3BOJIILHOTO
IIPOTEKaHHUs IIPOLIECCOB.

MeToapl  BBIYUCIICHHS OHTPOIWHW, BHYTPEHHEH OHEPruM, DHTAJBbIHH, DSHEPTUU
['enbmrosnbiia u suepruu ['ndoca.

Xumudeckuit  moteHmuan. CraHOapTHBIM — XuMmHueckuid  moreHiuan.  CrnocoObl
BBIUMCJICHHUS] M3MEHEHUH XMMHUYECKOro MOTEHUHMana. XMUMHYECKUH MOTEHIUall HAeaIbHOro U
pEaIbHOTO Ta30B.

Paznen 2. Cratuctiudeckas TepMOJMHAMUKA

MakpocKonudecKkuin u MHUKPOCKOIIMYECKUM MIOAXObI pu ONMCAaHUU
TepMOAMHaAMHueckol cucreMbl. [- u Q- (a3oBble TmpocTpaHCTBA NpPHU  ONHMCAHUU
TEPMOJIMHAMMUYECKUX CHCTEM, CTaTUCTHUYECKHE aHcaMOun. TepMonHaMuyecKkasl BEpOSTHOCTh U
€€ CBA3b C DHTPOIUEH.

MounekynspHas cyMMa 1o coCTOAHAAM. CyMMa 10 COCTOSTHUSIM CHUCTEMBI.

AJropuT™M BBIBOJA CYMMBI IO COCTOSIHUSIM JUIsl OTZAEIBHBIX BHUJIOB JBHXKEHHS. CBS3b
TEPMOJIMHAMHUYECKUX (PYHKIMH U MapaMeTpoB ¢ CyMMOii 1o coctostHusiM. Pacuet TZI pyHkmii n
IIapaMeTPOB YEPE3 CyMMY I10 COCTOAHMAM. [Ipumeps! pemenns 3aaay.

HepaBHoBecHass TepmoauHamuka. Ilpeamer u 3aaun TepMOAMHAMHUKM HEOOpPATHMBIX
nporeccoB (THII). Kpurepuu ycToMdumBOTO TEPMOAMHAMUYECKOTO PpPAaBHOBECHS. Y CIOBUS
HEPAaBHOBECHOI'0 cocTOsiHUA cucteMbl. OcHOBHbIe NoHATHA U omnpeaeneHus THIIL Ilotoxu un
CHJIBL.

OcHoBHble nonoxeHus Teopun On3arepa u IlpuroxxnHa.

Paznen 3. Xummndeckoe paBHOBecue

XuMu4eckoe paBHOBecue (MPU3HAKU, YCIOBUSA, T-JII BBIBOJ 3aKOHAa JEMCTBHS Macc).
TepMoaMHAaMUYECKOE PABHOBECHE IIPU MNPOTEKAHUM XUMHUUYECKOM peakuuu. DopMynupoBka
3aKOHa JIEHCTBHSA Macc.



Buner koncrant paBHoBecus. Csizb Ko, K¢, Kp, Kx Mexny coboii. BeiBog ypaBHEeHUS
M30TEPMBbl  XUMHUYECKOW peakiuu. HampaBieHHOCTh XMMHUYECKOW peaklMu; OLEHKa MO0
YPaBHEHUIO U30TEPMBbI

VYpaBHeHnue HopMaabHOro cpoacTBa. KomOunupoBanue ypaBHenuil. Haxoxaenue
KOHCTAHTHI paBHOBECHs. BBIBOJ ypaBHEHUS H300aphl M H30XOPhl XUMUYECKON PEAKIIHH.
[IpeoOpazoBanue n300aphl.

Bnusinue Temmeparypbl Ha IOJIOKEHHE paBHOBecHs. AHanu3 u300apel. Haxoxnenue
TerioBoro »¢¢ekra npu pasHblx Temrneparypax no 3Hadenusm Kp win Ke. Bun 3aBucumoctu
InKp ot 0O6paTHO# TemnepaTypbl U SK30TEPMUYECKOM U YHIOTEPMUYECKON peaKIuH.

[Tpunmun Jle-IllaTense. Cmenienue paBHOBecHs. BiMsHue naBieHUS Ha KOHCTAHTY
paBHOBecus. ['eTeporeHHOE XMMHUUYECKOE paBHOBECHE. XMMUYECKOE PaBHOBECHE W TEIJIOBOM
3akoH HepHcra. CnenctBust u3 3akoHa HepHcera. M3MeHeHHE TEIIOEMKOCTH M SHTPONHUM IPU
OK. 3HaueHue MOCTOSHHOW WHTETPUPOBAHUS MPH WHTETPUPOBAHUU YPAaBHEHUS H300aphl IS
KPUCTAJIIMYECKUX BEIIECTB U PEAKIIHii, IPOTEKAIOIINX B ra30BOH ¢ase.

Pacyer m3MmeHeHuss n300apHOTO MOTEHIMANIA U KOHCTAHT PABHOBECHS IO CTaHJIAPTHBIM
3HAYEHUSIM TEPMOJIMHAMUYECKUX BETUYMH. PacueT n3MEeHeHHUs TEIIOEMKOCTH 10 MPUOIMKEHUIO
VYnuxa. Pacuer um3MeHeHHs W300apHOrO IMOTCHIMANA W KOHCTAHT PABHOBECHS IO METOMY
Temkuna-IIIBapumana. Pacyer KOHCTaHT paBHOBECHS C TMOMOINBIO (PYHKIMH NPUBEICHHON
sHepruu ['uboca.

Pa3nen 4. da3oBble paBHOBECHUS

I'ereporennsie cuctemsl. llonatue ¢as3pl, KOMIIOHEHTa, COCTABISIONIEE BEIIECTBO
CUCTEMBI, CTENEHHU CBOOOJBI. ['€TeporeHHble XMMUYECKHE pPABHOBECUS U OCOOEHHOCTH HX
TepMoarMHaMu4eckoro onucanus. I1pasuio ¢a3 ['mboca.

@a3zoBble nepexonapl 1-ro poxa. M3MeHeHue TEPMOAMHAMUYECKUX XapaKTEPUCTUK
(XMMUYECKHUIl TMOTEHIMANl, DHTPOMHUS, TEIUIOEMKOCTb) MpH (a3oBbIX mepexomax l-ro pona.
VYpasuenue Knaneiipona-Kiaysuyca u npuMeHeHue ero K pasiandHbiM (pa3oBbIM nepexoaam 1
pona.

@a3zoBble mepexoabl 2 poxaa. M3MeHeHHME TEPMOAMHAMHYECKHX XapaKTEPUCTHK
(XMMHUYECKUI MOTEHIMal, SHTPONMs, TEMJIOEMKOCTh) NMpH (Pa30BbIX mepexonax 2-ro poja.
JlnarpamMmbl COCTOSTHUSI OTHOKOMITOHEHTHBIX cucTeM. /luarpamma coCTOSIHUSI BOJIBI.

DOHaHTHOTpOIHBIE (Da3oBble mepexojbl. JluarpamMmma COCTOSHUSL cepbl. MOHOTpPOMHbIE
¢dazoBsie nepexoabl Juarpamma coctosiHus dochopa U U3MEHEHHE XMMHUYECKOTO MOTEHI[MaIa
npu ($a3oBbIX NEpPEXoax.

JIByXKOMIIOHEHTHbIE cucTeMbl. OObeMHasi AMarpaMMma COCTOSHUSL 2-X KOMIIOHEHTHOM
cucTeMbl ¢ mpocToi 3BTeKTHKOH. IIpaBunmo pbryara (orpes3koB). TepMmuueckuil aHamus.
OKCHepUMEHTAIbHBIE METOJbl IOCTPOEHMSI JuarpaMM cocTosiHuS. KpuBble oOXJ1axaeHuUs.
bunapHble cucTeMBl € XHMHUYECKUM COCIUHEHHMEM, IUIABALIMMCS KOHTPY’HTHO (0e3
pazyioKeHus).

JlnarpaMma COCTOSIHMSL 2X KOMIIOHEHTHBIX CHUCTEM C XUMHYECKMM COEIUHEHHEM,
IUTaBSIIIUMCS, UHKOHPYIHTHO (C pasnoxkeHueM). TBepable pacTBopbl. CuUcCTeMBbl 00pasyrolue
TBEPABIE DPACTBOPBHI C HEOTPAaHMYEHHOM B3aMMHOM pPacTBOPUMOCTHIO. J[BYXKOMIIOHEHTHBIE
CHUCTEMBl 00pa3yIolIUe TBEPJAbIE PAcTBOPBHl C OTPAHMYEHHOW B3aWMHOH PACTBOPHUMOCTHIO B
TBEPJAOM COCTOSIHUU.

TpexxommnoneHnTHele cucteMbl. OObeMHass 3-X KOMIIOHEHTHasl Juarpamma COCTOSIHHMSL.
Tpeyronsauk ['n66ca-Po3edoma. OnpeneneHne cCOCTaBOB B TPEXKOMIIOHEHTHOM CUCTEME.

Paznen 5. TepmoauHaMuka pacTBOPOB
OcHoBHble MOHATUS. Tumbl pacTBOpoB. CrnocoObl  BBIPAKEHUS KOHIIEHTPAIUH.
MekMONeKyIIIpHbIE B3aUMOAECUCTBUS B pacTBopax. IloHsaTre conpBaranum.



[MapumansHo-mMonsipHass BenuuuHa. [1-M o6vem. [I-M BenuuuHBl AN APYTrUX T.A.
byakumii. YpaBHenne [mb66ca — [lrorema. MeTonbl ompeneneHus HapiHaIbHO-MOISPHON
BEJIMYMHBI (AHATUTUYECKUH, MPAKTUICCKUH (MM METOI OTPE3KOB), TpadUIeCKuil.).

TepMonnHaMuyeckoe yciaoBHE O0pa30BaHUS PacTBOPOB. TepMoaMHAMUKA CMEIIEHUSI.
Oneprust ['m66ca u sHTponus cMmenieHus. TemnoTsl pacTtBopeHusi. PaBHOBecHe KUAKOCTh — Hap
JUIs MAealIbHOTO pacTBopa. 3akoH Payns. IloyoxuTenbHble U OTPULIATEIBHBIE OTKJIOHEHUS OT
3akoHa Payis. [IpuunHbl OTKII0OHEHUA OT 3aKoHa Payis.

Konnurarusnasie cBoiictBa. Temneparypa KUneHus U 3aMep3aHMsl UJI€aIbHOTO pacTBOpa.
TepMmonMHaMUUeCKUE TPUYUHBI U3MEHEHHUS TEMIIepaTyp KHUIICHUS U 3aMep3aHusi PacTBOPOB.
OcMOTHYECKOE TABICHUE UIEATIBHOIO PacCTBOPA. TepMOIMHAMHUKA OCMOTHUYECKOTO JIaBJICHHUS.

PaBHOBecue XUIKOCTh — Map B JABYXKOMIIOHEHTHBIX CHCTEMax C HEOTPAHUYEHHOM
PacTBOPUMOCTBIO KUJIKOCTEH Ipyr B Apyre. PaBHOBECHbIE COCTaBbI Iapa U JKUJIKOCTU. BrIBOX
ypaBHEHUS JJUHUU TIapa U KUJIKOCTU. A3€0TPOIIBL.

PaBHOBecue XuAKUN pacTBOp — Map s OrPAaHUYEHHO M HEOTPAHUYEHHO PaCTBOPUMBIX
JIpYT B APYI€ KUJIKOCTEH.

®u3MKO — XMMHUYECKHE OCHOBBI IIEPETOHKH pacTBopa. 3akoHbl KoHoBanosa. Ileperonka
pacTBOPOB €  HEOTPAaHMYEHHOM  PacTBOPUMOCTBIO  KUAKOCTed. (Cxema  Tapenp4yaToit
peKTU(UKAIIMOHHOW  KOJOHHBI.  [leperoHka pacTBOpOB C  OrpaHUYEHHOW  B3aUMHOMU
pacTBOPUMOCTBIO JKHUJKOCTEH ¥ B3aUMHO HEPACTBOPUMBIMU JKUJKOCTAMH  KHUIAKOCTEH.
Pacxonnbiii koaduimeHT napa.

PaBHOBeCHE «KHUIIKOCTH — JKUJIKOCTH» TPEXKOMIIOHEHTHOM CHUCTEME. 3-X KOMITOHEHTHAas
cucreMa. DKCTPAKLHUA.

Paznen 6. ®opmanbpHas KUHETHKA.

OCHOBHbIE TOHATUS XHUMUYECKOM KHMHETUKHM: MEXaHM3M peaklMH, >SJeMEeHTapHas
peaxkuusi, MOJIEKYISIPHOCTh 3JIEMEHTapHbIX cTaauid. CKOPOCTh MPOCTBIX XMMUYECKUX PEAKLIMM,
KMHEeTH4ecKue KpuBble. Kunerndeckoe ypaBHeHue. [ JTaBHBINA NOCTYIAT XUMAYECKONW KMHETHUKU:
KOHCTaHTa CKOPOCTH, NMOPSNOK peakuuu. CKOPOCTb CJIOXKHONW XUMUYECKOW pEaKLHU: MPUHIUI
JTUMUTHPYIOIIEH CTaJuu, MOHATHE KaxKylleWcs (IKCIEepUMEHTAIbHON) KOHCTaHThl CKOPOCTHU
peakuuu. [Ipsimas u oOpaTHas 3314l XMMUYECKON KHHETHUKH.

Kunetnka XMMHYECKMX peaklIMii B CTaTUYECKUX YCJIOBMSAX: peakuuu |-ro mopsika,
MHTETPAJIbHOE YpaBHEHUE KOHCTAaHTBl CKOPOCTH, NEPUOJ MOoaynpeBpauieHus. Peakuum 2-ro
NopsiJIKa: OJHOCYOCTpaTHasi peakiusi, OucyOcTpaTHash peakius (IpuU PaBEHCTBE U DPA3IUYUU
HayaJbHbIX KOHLEHTPAIMH peareHToB). Peakiiuu HyJaeBOro U n-HOTro MOPSIKOB.

Meroasl  ompeneneHuss  HOpAJKAa ~ XUMHUYECKOM  PEAKLUUU:  WHTErPaJbHBIA U
muddepeHManbHbl  MeToibl. MeToAbl HMHTErpanbHble (AaHATUTHYECKUH M rpaduyeckuit
noabop, mo mepuony monypacmnana). Jduddepennumansasie Metonsl (rpadudueckuit). Meton
HayalbHBIX CKoOpocTed peakuuid. Metox wuszomupoBaHus OcTBasibla (ONpeAeNeHHE YacTHBIX
MOPSJIKOB PEAKIIHH).

KuHeTnka CHOXHBIX XUMHUYECKHX PEAKLUI: OCHOBHBIE NPU3HAKU CIOKHBIX DPEAKIMH.
Kunernka oOpaTuMbIX peakuuil Ha nmpuMepe peakuuu 1-ro nopsnaka. Kunernka napaiienbHbIX
peakuuii. KnHeTHKa MoOCIe10BaTENbHBIX PEAKINN: BIMSIHUE COOTHOLIEHHSI KOHCTAHT CKOPOCTHU
MIOCJIEIOBATEIbHBIX CTAUHA HAa XOJ KHHETUYECKMX KpHUBBIX. MeTox KBa3HUCTalMOHAPHOIO
npubsmxenus bonenmreina.

Kunetnka peakiuil B OTKpBITBIX CHCTEMax. PeakTop HJI€aJbHOTO CMEIIEHHUs, pEaKkTop
UJEAIBHOTO BBITECHEHUS HA IPUMeEpE peakuuid 1 1 2 mopsakos.

Paznen 7. Teopun XuMHU4ECKOM KMHETHUKHU U KaTaJln3.

Bnusinue temmepaTypbsl Ha CKOpPOCTh XMMMYECKHX peakuui: mnpasuiio Baut-I'odda.
OCHOBHBIE TTOJIOKEHUSI TeOpUH AppeHuyca. YpaBHeHHe AppeHuyca, ero Gopmsl. CBs3b MEXKIY
SHEeprueil aKkTUBallMU U TEIUIOBBIM 3(¢ekToM peakiuu. IloHATHE HCTUHHOW M Kaxyllecs



(onbITHOM) >Hepruu aktuBanmu. CrocoObl ONpeAeTeHUs ONBITHOW SHEPrHMM aKTHBALMU U €€
CBSI3b C DHEPTUSAMU aKTUBALUU DJIEMEHTAPHBIX IPOLIECCOB.

Teopus coynapenmii (TC). OcHoBHbIle nonoxenus. [lonsatue cpeanero oobema chepsl u
yycjga CTOJIKHOBEHHMH. YUeT CHJI NPUTSHKEHUS M OTTAJIKUBAaHUA (HOHATHE 3(P(PEKTUBHOTO
JUaMeTpa CTOJKHOBEHUH). IIpUumHBI OTKIOHEHUS TEOPETUYECKUX 3HAUYEHUNH KOHCTAHThI
CKOPOCTH OT 3KCIEpUMEHTaNbHBIX (cTepuueckuil ¢akrop). Pacnpenenenne MoaiaBuHa-Xbro3a.
Henocratku TC.

Teopus axtuBupoBanHoro kommuiekca (TAK). Wcnonp3oBanue aamabaTudeckoro
OpUOIMKEHUs AJI1 ONKCAHUS XMMHUYECKOM pPEaKIUM YacTHIl: MOBEPXHOCTh MOTEHLUAIbHON
JHEPruM, IyThb PEaKUMW, HJHEprus axrtupauuu. YpasHeHue Jlonpona. Ilomysmnupuueckas
dopmyna Mopca. [loHsATHE KOOPAMHATHI peaKUWW. 3aqadd, pemaeMble MPH IMOCTPOCHUH
MIOBEPXHOCTU NOTEHLMAIBHON YHEPIHUH.

Teopus akruBupoBanHoro komiiekca (TAK): BoiBoa ocHoBHOro ypaBHeHUs. OCHOBHbBIE
IOJIOKEHUS:  TOHATHE  ajauabaTHOro  sjaeMeHTapHoro  akra. CkKopocTh — mepexoja
AKTUBUPOBAHHOTO KOMIUIEKCA 4epe3 MOTCHIMAIbHBIA Oapbep. YpaBHenue Ditpunra. [lonsitue
TPaHCMHUCCUOHHOTO KO3 PUIMEHTA.

Tepmonunamuueckuit acnekt TAK. CBs3p MeXIy KOHCTAaHTOW paBHOBECUS U
u3MeHeHueM osHepruu [u0O0ca. BplpakeHHME KOHCTaHTBl CKOpPOCTH peakLUu 4Yepe3
TepMoauHamMuueckue GyHKkunu. OU3nueckuii CMbICI CTEPUYECKOTO MHOXKUTEIIS.

Pacuer cremeneil cBOOOIBI A1 MHOIOATOMHOW MOJIEKYJbl. THUIIBI OMMOJIEKYISPHBIX
peakuuii. Bsaumopeiicrsue 2-x aromos: conocraBieHrue TAK u TC. MHOroaToMHble MOJIEKYJIbI:
BTOPOE OIIPENEICHUE CTEPUUECKOTO MHOXKHUTEIS.

Monomornekymsipasie peakuuu. Cxema JIunaemana. AHaIU3 KHHETUYECKOTO YPaBHEHMUSI.
Bausinue 106aBok (MHEPTHOTO raza WM MPOAYKTOB) HA CKOPOCTh MOHOMOJIEKYJISIPHOM peakIuy.
Monomonekymsipabie peakuuu B TAK (ananu3 ypaBHeHus OipuHra). MoHOMOJEKYJIspHbIE
peakiuu B TC. Ilpuumnbel Habmomaembix oTkIoHeHUU. Teopuss XunmensByna. [lonstue
3 PEKTUBHOTO YMCIIa HE3aBUCUMBIX OCHIILISITOPOB.

TpumonekynspHble peakiuu. BnusHue temrepaTypbl Ha CKOPOCTb TPUMOJEKYJISIPHBIX
peakuuit. Cxema Tpayrua. IloTeHnuanbHbli  Oapbep  TPUMOJEKYJISPHOW — pEaKIMH.
Tpumonexynsapusle peakunu ¢ no3uuuii TAK n TC. CpaBrenune TAK n TC. Ananu3 10CTOMHCTB
Y HEJI0CTAaTKOB.

Kunernka peakinuii B pacTBOpax: OTJIMYUS MEXKAY COCTOSHHEM PEarcHTOB B ra30BOU
daze u B pactBope. «Kinetounslii >3pdexr». BausHue npupoasl pacTBOpUTENs] Ha CKOPOCTb
XUMHYECKON peaklMu B PacTBOPE: COJIbBATALMS PEAareHTOB M AaKTHBUPOBAHHOIO KOMILIEKCA.
VYpasuenue bpencrena-breppyma.

KuHeTnka MOHHBIX PEAKIMil B PACTBOPAX: BIMSIHHUE AMIIEKTPUUECKON MPOHULAEMOCTH
pactBopuTesa. CKOPOCTh peaklnuy MEXIy 3apsDKEeHHBIMU YacTHIIAMU B PacTBOpE: MEPBUYHBIN
coseBoi 3¢ dexr.

Kunernka peaknuii B pacTBopax: OHMOJEKYJSpHbIE peakUUd, JUMUTHPYEMbIE
muddysuelt, ypaBHeHne CmomyxoBckoro. KuHeTwka peakiuii B pacTBopax, YacCTHYHO
JUMUTHPYEMBIX Tuddy3nei.

KuHeTHka reTeporeHHbIX peakiMid: JIMMUTHpYIOLIas CTaausi — ajcopOLus peareHTOB,
YpaBHEHHE JIbarmiopa-XunmensByaa-I1Isada. Binsinue TPOYHOCTH azcopouu
peareHTa/mpoaAyKTa Ha KHHETUKY IeTepOTreHHbBIX PEaKIIUH.

Kunetnka reTeporeHHbIX peakiuil: TuMuTUpytomas cragus — auddysus. 1-il 3axoH
Ouka. YpaBHenue Crokca-DifHImITeliHA. BrnusHue TemmnepaTypsl Ha CKOpOCcTh auddysuu.
OO6nacTd  TpOTEKaHUsT TEeTEPOTreHHBIX peakluil: KUHeTH4ecKas, BHYTpuaudQy3noHHas,
BHemHeauy3uonHas.

Kunernka Tomoxumudeckux peakuuii. MexaHu3M TOMOXMMHUYECKUX PEAKIUh. 3aKOHBI
oOpa3oBanus syep. YpasHenue EpodeeBa-Kommoroposa.

Hemuple peaknun. OCOOEHHOCTH TIEMHBIX peaknwil. [Ipemensl  BocIUIaMEHEHHS.
Pa3BeTBiIeHHBIE M HEpa3BETBICHHBIE IIENHbIE peaKIMU. KNHETHKa NENMHBIX pEaKIH.



DoToXMMUYECKUE peakiuu. 3aKOHbI poToxuMuu. KBaHTOBBIN BbIX0A. KBaHTOBEII BBIXOT
nepBUYHON doToXxuMuUeckor peaknun. Doroxmmudeckue W (POTOU3UYECKHE TMPOIECCHI.
Kunernueckas cxema lltepua-dosnbmepa.

Paznen 8. Dnexkrpuueckas IpOBOAMMOCTD PACTBOPOB JIEKTPOIUTOB.

[IpoBoguuku I u Il poma. PacTBOpBI 3JIEKTPOJUTOB U BJIEKTPONPOBOAHOCTD. [IprunHbI
YCTOMYMBOCTH HMOHOB B PAacTBOpPax 3JEKTPOJIUTOB. DHEPruu KPUCTAUIMUECKOM pEIIeTKH U
coJibBaTaluu MOHOB. Teopus snekTposuTudeckor auccormanuu (3[]). DxcrnepuMeHTaabHbIe
(axThl, crIOcOOCTBOBABIINE MOSBICHUIO Teopur. OCHOBHBIEC TOJIOKEHHUS TEOPUH AppeHHyca
(cTemeHp AWCCOLMAIIMM, KOHCTaHTa JHUCCOLMALMM, W30TOHWYECKHH Kodpdumment (i)).
Henocratku knaccuueckoit Tteopun D[, [lpunoxkenus teopuu [, TepMoxumMuueckoe
paBHoBecue, Kw, pH u np.). [IpuuuHbl 3J€KTPOIUTUYECKON AMCCOLMALMHU: HOHOPOPHI U
MOHOT'€HbI, paCIPEIEIIEHUE HOHOB B PACTBOPE.

AxTtuBHOCTh. CpenHuii MOHHBIM KO3(PuIMeHT akTHBHOCTH. CHIIBHBIE M cllaOble
anexkTponuThl. [IpaBuino nonHoi cuiel JIptouca u Penpana. Pacnpenenenrie HOHOB B pacTBOpE
o Appenuycy u ['xomy.

DnexTpocTaTHuecKas Teopus CUIbHbBIX 31eKTpoiauToB (Teopust dedas-Itokkens): Moaens
pactBopa ((huzndeckasi CylHOCTb TeOpUH, HOHHAsT aTMocdepa). OCHOBHBIE MOJOKEHHS TEOPUU
Hebas-T'tokkens. Teoperndeckuid pacdeT Kod(pQHUIMEHTa aKTUBHOCTH HAa OCHOBAaHUHM TEOPHHU
Hebas-I'rokkens. IlpeumymectBa mnpeaensHoro 3akoHa Jlebas. IlpuuuHbl OrpaHuyYeHHON
NPUMEHUMOCTH TIpeeNbHOTrO 3akoHa Jlebast.

YMepeHHO-KOHIIGHTPUPOBaHHbIE U KOHILEHTpHpoBaHHble pactBopel (II u III
npubmkenus teopun Jedas-I'tokkens).

WNonnas accoumanusi B pacTBOpax 3JIEKTpOIUTOB. HepaBHOBECHBIE SIBJIEHUS B paCTBOpPax
AJIEKTPOJIUTOB.

DIEeKTPONPOBOIHOCTh ANEKTPOIUTOB. Y A€NIbHAS U SKBUBAJIECHTHAsS 3JIEKTPOIPOBOJHOCTD.
BnusiHne KOHUEHTpamuu Ha AJIeKTpornpoBogHOCTh. PDopmyna Konppayma. Meroauka
OTpefieNieHus]  IEKTPOIPOBOAHOCTH  (caMocTosTeNbHO). [loIBMKHOCTE  MOHOB.  3aKOH
Konwspayma. Anomanbnas noasmxkHocts H+ u OH-: Teopus bepnana u ®aynepa.

UYucna nepenoca. Cxema ['mrropda. Meronsl ompeaeneHus 4ucead MEepeHOCA: METOJ
['urropda, MeTo ABMKYILENHCS TPAaHUIIBL.

CBsi3p MeXy MOJBMKHOCTHIO MOHOB M WX KOHIIEHTpaIlue. DnekTpodopeTndeckuit u
penakcanoHHbIN 3¢ dekTsl. Dpdextsl Buna u Jlebas-danpkenrarena. Ypasuenue Onzarepa.
DJeKTpuyecKasi IpOBOJUMOCTh HEBOJHBIX PACTBOPOB.

Paznen 9. DnekTpoaBUKYIIUE CUITBI

PaBHOBecHBIE CBOMCTBa MeX(a3HbIX 3apsDKEHHBIX TIpaHMll. BO3HUKHOBEHHE CKayka
NOTEHIMaja Ha TpaHule pasfena ¢as. /[BoiiHo# snekrpuueckuit cioit. IloTeHuuman HysneBoro
3apsiia. AncopOrus kak mpudnHa oopazoBanus [[2C.

CrpoeHne rpaHulbl pa3zena «JIEKTPOA-pacTBOp»: MoAaels I'eapmronsua, ctpoenue J9C
B OTCYTCTBHUH U NPUCYTCTBUU criennduueckoit agcopouuu. [IpuurHbl BOSHUKHOBEHUSI IBOIHOTO
aNIeKTpuuecKoro cios. ['anpBannueckuii anemeHT. OdparumMblie 1 HeOOpaTUMBbIE TaJlbBAHUYECKHE
aneMeHTHI. ['anbBaHu- U BOJIbTA-TIOTEHIMANBL. DJIeKTpoABMKyIIas cuna: [ u Il 3akonsr BonbTa.
Mertonuka onpenenenus S/1C.

VpaBuenue Heprcra. Tumbl 37€KTpoIOB M rajbBaHWYECKHX Ienei. Juddy3nonnbrit
noreHiman. Pacuer nuddys3nonHoro mnoreHuuana. llemum ¢ mepeHocom u 0e3 mepeHoca.
TepmoanHaMHKa HIEKTPOXUMHUYECKOTO AJIEMEHTA.

Kunerunka AJIEKTPOXUMHUUYECKUX MPOLIECCOB. Jlumutupyromue cTaguu B
NEKTPOXMMHUYECKHX  peakiusx. Tok  oOMeHa.  KoHIeHTpalmoHHass  TMOJSPHU3AIHSL.
DIEKTPOXUMUYECKas MOJIIpU3aLsL. Hanpsoxenue Pa3JIoKEHUS. [Iepenanpsixenue.

Ilepenanpsoxenue Hp.



Paznen 10. Karanus.

Knaccudukanusa kaTanm3atopoB M KaTalUTHYeCKUX TporeccoB. Ponb karanuza B
IPOMBIIIIEHHOCTH. OCHOBHBIE XapaKTEPUCTUKHU KaTaJIN3aTOPOB: aKTUBHOCTb, CEJIEKTUBHOCTD.

KuneTnka roMOreHHbIX KaTaJuTUYECKUX peakuuil. CHUKEHUE SHEPIUuM aKTUBAIMU IPHU
KaTaJIUTHYECKUX npoueccax. (CraguiiHas 1 acCOLIMATUBHASL CXEMbI KaTanusa).

KucnorHo-ocHoBHOM Karanu3. [lyanucruueckas Teopus KUCIOTHO-OCHOBHOTO KaTajau3a.
Katanutuueckass akTUBHOCTh M CHJIa KHUCJIOT M OCHOBaHWMM. YpaBHeHue bpencrena. Karaims
arpOTOHHBIMU KHUCIIOTaMH. BTopuuHbIil coneBoit 3G heKT.

Kunernka QepmeHTaTHBHBIX peakuuii. YpaBHenue Muxasmuca-Menten. OnpenencHue
KMHETUYECKUX MMapaMeTPOB U3 SKCIEPUMEHTAIbHBIX IaHHbIX.

OtpaBnenue u pereHepanus karanuzatopoB. Kiaccudukamus sqoB mo Mbokcereny.
Teopus orpaBienus karaan3zaTopos. [lonoxuTensHas pob s10B (M30UpaTeIbHOE OTPABICHUE).

I'ereporennslii katanu3. TeopeTHyecKHe IPEACTABICHUS B TE€TEPOrCHHOM KaTallu3e.
Teopus bamannuna: IIpuHIMOBI T'E€OMETPUYECKOTO COOTBETCTBUSL W HHEPreTUYECKOIO
coOoTBeTCTBUS. Teopusi akTHUBHBIX aHcamOjei. DJIEKTPOHHBIE IPEICTaBICHUS B KaTallnu3e
(Teopust BonbkeHiTeliHa).

9. Tekymmii KOHTPOJIb MO TUCHUILIHHE

Texkymuil KOHTPOJb IO AWCLUIUIMHE NPOBOIAUTCS IIyTEM KOHTPOJSA IOCEUIAEMOCTH,
IPOBE/ICHUS] KOHTPOJBHBIX PabOT, KOJUIOKBUYMOB, MUCBMEHHBIX TECTOB I10 JIEKLIMOHHOMY
MaTepuaiy, BHIIOJHEHHUS JOMAIIHUX 3a/laHui, OTYETOB O IIPOBEIEHHBIX J1a00OpaTOPHBIX paboTax
u Qukcupyercs B popMe KOHTPOJIBHON TOUKU HE MEHEe OJHOT0 pa3a B CEMECTP.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUU OLICHUBAHUSA HpOMe)ICYTO'lHOﬁ aTTeCTaliumn

3a4yeT C OllEHKOW B YeTBEPTOM ceMecTpe IPOBOAUTCA B YCTHOU (hopme mo Ouseram.
buner conepxuT oAuH TEOPETHMUECKUN BOINPOC M ABE 3aJaud. Bpemsi MOArOTOBKM CTYAEHTa K
OTBETY 45 MUHYT.

[lepBast yacTb 3K3aMeHa COAECPKUT OJUH TEOPETUUYECKUI BOIIPOC, IPOBEPSIOLIUIN 3HAHHE
OCHOBHBIX 3aKOHOB TEPMOJANHAMUKH.

Bropas wacte comepxkut 2 3amaun, nposepsitonue MOIIK-1.1; 1.2; 4,2; 4.3. OTtBeT Ha
BTOPYIO 4YacTh MpPEANOJiaraeT pEIIeHHe 3a7ady MU KPaTKyl0 HMHTEPHPETALUI0 MOIYYEHHBIX
pe3yNbTaToB.

[IpuMepHBIil nepeyeHb TEOPETUUECKUX BOIIPOCOB

1. Taitite ompejeneHre MOHATUIM: W300apHO-U30TEPMHBIN TMPOIECC PEalIbHOrO Trasa,
MOJIMTPOIHBINA MPOIECC PEATBLHOTO Ta3a.

2. PaccMoTpuTe oOpatuMoe pacuimpeHue uaeanbHoro rasza. Jlaite QU3NYEcKyro
MHTEPIIPETAIMIO YPaBHEHU aqradaThl U U30TEPMBI.

3.UTo Takoe UMKIMYECKWH Tporecc? 3amuIIMTe OCHOBHBIE HM30IPOIECCHl IS
cnenyromux nukioB: Kapuo, J{uzens, Paukuna.

4. ChopmynupyiiTe BTOPOM 3aKOH TepMOAWHAMUKH. Kakwe CymecTBYIOT KpUTEpUU
CaMONPOU3BOJILHOTO MPOTEKaHUsI MPOLECCOB U MOMEHTa PaBHOBECHUS B TEPMOIMHAMUYECKUX
cucremMax?

5. laiiTe ompeneieHHe TOHITUIO HHTPOMHS. 3alUIIUTe OCHOBHBIE aAHAIUTUYECKUE
BBIPAXEHUS JIJIs1 pacyeTa SHTPOIUH Pa3IUUYHbBIX [TPOLIECCOB.

6. JlaiiTe ompeneneHHe TOHATUIO TEMJIOEMKOCTb. Kakue BHIBI  TEMIOEMKOCTU
CYILIECTBYIOT. 3alMIINTE OCHOBHBIE AHAIUTUYECKUE BBIPAKEHHUS, CBSA3BIBAIOIIUE CPEAHIOI U
HMCTUHHYIO TEMJIOEMKOCTh. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIEPATYPHI.

7. 3anuImmMTe ypaBHEHHE CBS3BIBAIONIME MEXAY COO0HW HM300paHyl0 M H30XOPHYIO
MOJISIpHBIE TeII0eMKOCTH. BbiBO ypaBHeHus1 Maiiepa.

8. MomnekynspHast cymMmMa 10 cOCTOSTHUSIM. CyMMa 10 COCTOSTHHSIM CUCTEMBI.



9. HepaBHOBecHast TepMoarHaMuKka. [lpeamer u 3agauu TepMOJMHAMUKHA HEOOPATUMBIX
nporeccos (THIT). Kputepuu ycToi4mBOTO TEPMOIMHAMHYECKOTO PABHOBECHS.

[Tpumepsl 3anau:

3aoaua 1. Beraucautpb paboTy aanabdaTuyeckoro paciuperus 1 Mojab 0JHOATOMHOTO
WJIealIbHOTO Ta3a Mpu noHwxkeHuu temmneparypsl ot 100 °C go 25 °C. HavansHoe naBiieHHe
10.13-105Ha, KOHEYHOE 2,026-105 IIa.

3adaua 2. Kakoe KOJIMYECTBO TEIJIOTHI MOTJIOMIAETCS IPU HAarpeBaHUU 2 KT MeIH OT 25 110
1000 °C, ecau MosipHasi TEINIOEMKOCTb MEU BBIPAXKAETCSl YPABHEHUEM:

Cp=22,64+6,28-10" T Ix/(Mob-K).

3aoaua 3. Beruuciautb N3MEHEHNE SHTPOIIMH ITPU HAarpeBaHuu 1 KMoib cynbduaa KaaMus
oT — 100 1o 0 °C, eciau 3aBUCUMOCTH MOJISIPHOM TEMJIOEMKOCTH OT TEMIIEpaTypbl B UHTEPBAJIC OT
140 no 300 KBbIpaxkaeTcst ypaBHEHUEM:

Cp= 54,0 + 3,8:10 TIx/(Moub-K).

3aoaua 4. PaccunTaiite TemnoBoi 3¢ ekt peakuuu

2NH;3 + 5/2 O, = 2NO + 3 H,0

npul =298 K, eciiv U3BECTHBI CIEAYIOLIUE JTAHHBIE:

H20 = H20 (), AHl0 = —44 x]Ix/Moib,

YaNa iy +3/2H2¢y = NH3(p, AH§= 46,2 xJx/MOIIb,

Hawy + 1/2051) = H2O0), AHS = -285,8 kJI>x/MOIb,

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

3aoaua 5. CranpmaprtHas sHTanbmnus obpaszoBanusi AlO3 mpu 298 K paBra —1675

kJIx/Moinb. PaccunTaiite cTanaapTHyro sHTanbnui0 obpaszoBanus Al,O3 ipu 800 K, ecnu naHb
MOJISIPHBIE TETUIOEMKOCTH:

Cp(Al) = 20,67 + 12,39-10°°T;

Cp(0,) = 31,46 + 3,39-10°°T;

Cp(Al,03) = 114,56 + 12,89-10°°T — 34,31-10°T 2

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

BemecTBo SOy SO3( 1)
Cp,
Jx/(moib-K) 46 03 3

ITo npuBeIeHHBIM TaOINYHBIM JaHHBIM BBIYUCIUTE BEIMUNHY U3MEHEHUs CTaHAApTHOTO
TemnoBoro ddekra B peakiun 250y + Oy = 2S03y), mpoTekaromeli npu Temneparype 700
K, no cpaBHEHMIO CO CTaHAAPTHBIM TETIOBBIM 3¢ dexkToM 3Toi peakuuu mpu 300 K.
TenoeMKoCTH peareHToB U MPOYKTOB CYUTANTE NOCTOSHHBIMU.

Pesynbrarhl 3auera C OLEHKOM OIpPEACIAIOTCS OLEHKAMU «OTIUYHO», «XOpOLIOY,
«YZOBJIETBOPUTEIILHO», «HE 3aYTEHO.

Kpurepun onieHuBaHMsI pe3yJIbTaTOB 3a4€Ta C OLIEHKOM:

— OLIEHKAa «OTJIMYHO» CTAaBUTCS 3a MOJIHBIA OTBET CTYAEHTa Ha TEOPETHYECKHUI BOIPOC,
MOKa3bIBAIOUINI BJIaJICHUE 3aKOHaMU TEPMOJAMHAMHKH U CIIOCOOHOCTH HCIIOJIb30BAHUS
MOJIyUEHHBIX 3HAHUW TpPU pPEUICHUH NPO(PECCHOHANBHBIX 3aJlad; MPaBUIbHOE pPELICHHE JBYX
3a/1a4;

— OILICHKA «XOPOIIO)» CTABUTCS 32 3HAHUE CTYJEHTOM 3aKOHOB TEPMOJAVNHAMHUKH, YMEHUE
UCIOJIb30BaTh UX MPU pelIeHHH MPO(PEeCcCHOHANBHBIX 3a/1a4, HO MPH ATOM CTYACHT JOIYCKaeT
HEKOTOpbIE HETOYHOCTH; IIPH PEIICHUH 3aJ1a4 JOIYyIIEHbl HECYIIECTBEHHBIE OINOKH;

— OLICHKA «YZOBJICTBOPUTEIBLHO» CTABUTCS 3a 3HAHWE COJAEP’KAHMS OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH, TIPU 3TOM CTYJEHT JOIMYCKAaeT HETOYHOCTH B (HOPMYJIHMPOBKAX U MOHUMAaHHH,
YTO 3aTPyIHSET MCIOJb30BAaHHE MX IPU pPELICHUH NpO(EecCHOHANBHBIX 3aJad; Haluyue
3HAYUMBIX OLIMOOK B pElIEHUH 3ajay;



— OIICHKa «HC 3a4YTCHO» CTAaBUTCA B CIy4YaC OTCYTCTBUSA IMPCACTABJICHUA Yy CTYACHTA
OCHOBHEIX IIOHSATHH M 3aKOHOB (bHSquCKOfI XUMHH, OTCYTCTBHMH HaBBIKOB PCIICHHA TUITOBBIX
3aaad.

JK3aMeH B MSITOM CceMecTpe TPOBOAUTCSA B YCTHOU ¢opme mo Omneram. K sx3ameny
JIOITYCKAIOTCS CTYJICHTBI, IMPOIICANINE aTTECTALMI0O M IOJYYHMBIIHME 3a4eT IO pe3ysibTaraM
TEKYIIET0 KOHTPOJIS. DK3aMEHAIIMOHHBIA OWIIET COCTOMT M3 JBYX TEOPETUYECKHUX BOMPOCOB U
OJIHO¥ 3a/1aun. BpeMst MoAroTOBKM CTy/IeHTa K OTBETYy 1 vac.

[lepBast yacTh 3K3aMeHa COJIEPKUT JBa TEOPETUYECKHX BOIPOCA IO Pa3HBIM TeMaM
Kypca, TIPOBEPSIIOIIMX 3HAHWE OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEH (DM3MYECKOH XHMHUU U
oOnacTel X MPUMEHEHMS.

Bropas gacte comepxkut 1 Bompoc, oQOpMIICHHBI B BHJE INPAKTUYCCKOH 3a1adH,
nposepsitoruii MOTIK-1.1; 1.2; 4,2; 4.3. OtBer Ha BOMPOC BTOPOH YACTH MPEAINOIAraoT
pelleHre 3a7a9i U KPaTKyl0 HHTEPIPETAIUIO TIOJYYCHHBIX PE3yJIbTAaTOB.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB

1. Xumnueckoe paBHOBecHE (MPU3HAKU, YCIOBHS, TEPMOJUHAMUYECKHI BBIBOJ 3aKOHA
neiictBus mace). TepmoanHaMuyeckoe paBHOBECHE IPU MPOTEKAHUH XUMHUYECKOM peakiuu.

2. ®opMynupoOBKa 3aKOHAa JEHCTBHS Macc. Buabl KoHCTaHT paBHOBecHs. CBs3b
Ko,Kc,Kp,Kx Mexny coboii. Pacuet paBHOBECHBIX KOHIIEHTpAIUH.

3. Haxoxmenue TeruioBoro 3ddexra mpu pa3HbIX TeMIepaTypax 1o 3HadeHusM Kp wiu
Kc. Bua 3aBucumoctr INKp or oOparHoil TemmepaTypbl il SK30TEPMHUUYECKOH |
SHJOTEPMUYECKON PEAKLIUH.

4. Mpunmun Jle-1llatenve. Bnusiaue naBieHus u TemMnepaTypsl

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

6. Koncrantel paBHOBecusi. THUITBI U CBSI3b MEKy HUMHU.

7. PaBHOBecue JKUIKOCTb — Map B JIBYXKOMIIOHEHTHBIX CHCTEMax C HEOTpaHUYCHHOU
pacTBOPUMOCTBIO KHUJIKOCTEN JIPyr B Jpyre. PaBHOBECHBIE COCTaBbI Mapa M KUAKOCTU. BbIBOJ
YpaBHEHUS JJUHUU TIapa U )KUJKOCTU. A3€0TPOIBL.

[Tpumeps! 3a1au:

1. Ilpu 364 K naBneHue napa BOJbl paBHO 8,429-10" Tla, a naBnennue napa HagTajlvHa
IIPU OTOU Temmeparype 20,615-10° Ia. Dtu jBa BelecTa MIPAKTUYECKU HE PACTBOPUMBI OJTHO B
IpyroM. Beruucnuts, kakas Macca HaTaJlnHa MPUXOAUTCS B TUCTUILIATOpE Ha Kaxble 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 xonndyectBo penona
Oyzner skcrparuposano u3 0,5 1 0,4 M BogHOro pacTtBopa ABYKpaTHBIM H3BJIeUeHHEM (peHoa
amMuioBbIM criuptoM? [l kaxknoro skctparupoBanust 0epercs 0,1 1 amunoBoro cnupra.

3. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT COCTaBa Mapa M >KUIKOTO pacTBOpa JUIs
cucreMsl 1,4 muokcaH — Bojia pejicTaBieHa Ha pucyHke. [1o quarpamme onpenenure:



e (CkousbKoO cTeneHei cBo0oipl nMeeT cucreMa coctaBa 80Moi1.% BobI
npu 92°C?
e Kak OyneTr MEHATbCS COCTaB UCXOTHOM KUAKOCTU B XOJI€ UCTIapEHUS?
e KakoB cocTaB nepBbIX IMy3bIPHKOB MMapa U KakK OyAeT U3MEHSThCS
COCTaB PaBHOBECHOT'O C KHUIIAIICH KUIAKOCTHIO mapa?
e (CKoOJIbKO MOJIEH BOJIBI IEPEHIET B Map, €CIIM CUCTEMY, COJIEPIKAIILYIO
80M011.% BosbI U 20 Mouib 1,4-nuokcana Harpetsb 10 91°C.
e B kakom (a30BOM COCTOSTHIM HAXOJUTCS CUCTEMA, COep Kamiast
80mo011.% BOBI Tipu 90°C?
4. OcmoTHYeCcKOe JIaBJIeHHE pa30aBJICHHOTO pacTBOpa TIIOKO3blI B Boje mpu 283,15 K
paBHO 2,421-10° I1a. BBIYHCIIATD OTHOCUTEIBHOE TIOHIKCHHE JABICHUE rapa 3TOro pacTBopa B
npoueHTax. [lnoTHOCTE pacTBOpa NpUHSTH paBHOM 1.
5. B cucreme tanmii (1) — pryTh (2) napuuaibHble BEJIMYMHBI KOMIOHEHTOB npu 298 K
JUIs pacTBOpPa ¢ MOJIAPHOM foseit Tanus 0,55 pasusl: AH;=874 Jlx/mMomb, AH,=521 Jlx/Monb.
Paccuuraiite TeruioBoit 3 PekT monydeHus 2 KT pacTBOpa yKa3aHHOW KOHIIEHTPAIINH.
6. [To mtuarpamme COCTOSIHUSL:
e OnpenennuTh XapakTep B3auMOJICHCTBUS KOMIIOHEHTOB B JKUJKOM U TBEPAOM
COCTOSIHUSIX;
e YKa3aTh CMBICII BCEX IOJIEH, TUHUN U XapaKTEPHBIX TOYEK;
e PaccMOTpeTh MpoLecchl OXJIaXKICHUsI U HArpeBaHUs CUCTEM, COCTaB KOTOPBIX 3a7aH
TOYKaMH a, 0, B, T, 1I;
e YKazarh cocTaB HauboJjee TYroIIaBKOro U HauMeHee TYTOIUIaBKOTO CILIaBa.



PesynmpTaThl  9K3aMeHa  ONPEACTSAIOTCS  OIICGHKAMH  «OTJIIMYHO»,  «XOPOIIOY,
«YIOBIIETBOPUTEIIBHOY, «HEYIOBICTBOPUTEIIHHO.

Kputepuu orieHuBaHus pe3yIbTaTOB dK3aMCHA!

— OIIEHKA «OTJIMYHOY» CTABHUTCS 3a TOJHBIA OTBET CTYACHTA Ha TEOPETHUECKUE BOIPOCHI,
MOKA3bIBAIOIIUI BJIaJICHUE 3aKOHAMH U 3aKOHOMEPHOCTSIMHU (PU3MUYCCKON XMMHH M CIIOCOOHOCTH
WCIIOJIb30BaHUS TIOMYYCHHBIX 3HAHWW TPU pPEHICHHH NPO(ECCUOHATBHBIX 3a/iad; MPaBUIHHOE
peIlIeHUe 3a/1a4H;

— OIIEHKa «XOpOIIO» CTABHTCA 3a 3HAHWUE CTYACHTOM 3aKOHOB W 3aKOHOMEPHOCTEH
(GU3NYeCKOil XUMHH, YMEHUE HCIIOJIb30BaTh MX TPU PEHICHUU MPOQPECCHOHAIBHBIX 3ajad, HO
IIPH 3TOM CTYACHT JOIMyCKAeT HEKOTOPhIE HETOYHOCTH; PEIICHUE 3314l C HECYIIECTBCHHBIMU
OLIMOKaMHU;

— OIICHKA «YJOBJICTBOPUTEIIBHO» CTABUTCS 3a 3HAHUE CTYJICHTOM COJICP>KAHUS OCHOBHBIX
3aKOHOB (PU3WYECKOM XHMHH, TPU STOM JOMYCKAIOTCS HETOYHOCTH B (HOpMYIHpOBKax u
MOHWMAHWH, YTO 3aTPyIHSET HWCIOJB30BAHWE WX TPU PEIICHUH MPo(ecCHOHATBHBIX 3aj1ad;
CIIOCOOHOCTH MCIOJIb30BaHUs 3HAHUS (PU3MUECKON XMMHHU TPU PEIIeHUH 3a/1auu, HO JeTaeT Mpu
9TOM OIIMOKH;

— OIIEHKa «HEYJOBJIETBOPUTENBHO» CTABUTCSA B CIy4yae OTCYTCTBHUS MPEACTABICHUS Y
CTYJICHTa OCHOBHBIX TIOHATHH W 3aKOHOB (PM3UYECKOW XWMHUHU, OTCYTCTBHU HABBIKOB PEIICHHSI
THIOBBIX 3a]1a4.

JK3aMeH B IIECTOM ceMecTpe MPOBOAUTCS B YCTHOM ¢opme mo Omneram. K sk3ameny
JIOIYCKAIOTCA CTYJAEHTBI, MPOLIEAIIAE AaTTECTAlMI0 W IIOJIYYMBINME 3a4eT II0 pPe3yJbTaTaMm
TEKYLEro KOHTPOJs. DK3aMEHAIMOHHBIA OMJIET COCTOMT M3 JIBYX TEOPETUYECKHX BOIPOCOB U
Tpex 3a7ad. BpeMs MoAroToBKM CTyAEeHTa K OTBETY 1 dac.

IlepBas 4acTh 3K3aMe€Ha COJIEPKUT [1Ba TEOPETUYECKUX BOINPOCA IO Pa3HbIM TEMaM
Kypca, TIpOBEPSIIOIIMX 3HAaHWE OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEH (pu3mueckoil XUMHUU U
o0nacTeil uX MpUMEHEHHUS.

Bropas wacte comepxkutr 3 Bompoca, mpoepstomux WOIIK-1.1; 1.2; 4,2, 43 u
0(OpMIICHHBIX B BUJE MPaKTHUECKUX 3a7a4y. OTBETHI HAa BOMPOCHI BTOPOW YaCTH MPEAINOJIAraioT
pelIeHue 3a1a4 U KpaTKyr UHTEPIPETALNIO MOJTYYEHHBIX Pe3yIbTaTOB.

[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOITPOCOB

1. Xumnueckast kuHeTuka. [IoHATHE MeXaHW3Ma XMMUYECKOH peakiuu. DIeMEeHTapHbIH
akT. OCHOBHOM NOCTyJIaT XUMHUYECKON KUHETUKU. OCHOBHbBIE TOHATHUS XUMHYECKON KUHETHKU.
ITopsimok u MOnEKyJISApHOCTD. [IceBnonopsaoxK.

2. HeoOpaTuMble peakiuy IepBoro mopsiaka. BEIBo KHHETHYECKOTO YpaBHEHUS.



3. CnoxkHble XWMHYECKHE peaknuu. KuHeTHMKa oOpaTUMBIX peakuuid Ha MpUMepe
peakuii MepBoro mopsaKa.

4. BnusHue TeMmmepaTypbl Ha CKOPOCTh XMMUYecKHx peakiuii. [IpaBuio Bant-I'odda.
TemmnepaTypHbIii KOAGOUIMESHT XUMHUYECKOU PEAKIIHH.

5. KuHeTnka peakiuil B OTKPBITBIX cucTeMax. PeakTop uueanbHOro cmeenus. Peakrop
UJ€abHOTO BBITECHEHMUS.

6. Teopus axtuBupoBanHoro komiuiekca (TAK). Ilonarue mnepexogHOro COCTOSHHS.
[ToBepxHOCTh TOTEHIMAIBHOW 2Hepruu. YpaBHenue Jlonmona. Ilomysmnupuyeckas dopmyna
Mopca. [loHsiTHE KOOpAMHATBHl peakUMH. 3aJauyd, peulacMble MPU MOCTPOECHUHM IOBEPXHOCTU
MOTEHIMATbHON SHEPIUH.

7. BzaumopeiictBue 2-x atomoB: cpaBHeHHEe TAK um TC. MHOroaroMHele MOJIEKYJIBI:
BTOPOE ONPEETIECHUE CTEPUUECKOTO MHOKUTEIIS.

8. Teopum nsnexrponauTudeckoil auccoruanuu. OCHOBHBIE IIOJIOKEHUSI TEOPUU
Appennyca. Hepoctatku Ki1acCUu4ecKo TEOpUH.

9. DneKTponpoBOJHOCTH PACTBOPOB AJIEKTPOJIHMTOB: HEPABHOBECHBIC SIBICHUS B
pacTBOpax AJEKTPOJUTOB, YJ€IbHAas1 W HSKBUBAJICHTHAs AJIEKTPOIPOBOJHOCTh, BIIUSHUE
KOHIICHTPAIIMU Ha AJIEKTPONPOBOAHOCTD (ypaBHeHHEe Konbpayiia).

10. Yucna nepenoca: cxema ['urropda, Meroapl onpeneneHus 4ucen mnepeHoca (MeTof
['urTopda, MEeTOa ABMKYIIEHCS TPaHUIIBI).

11. PaBHOBecHbIE cBOMCTBA MekK(a3HbIX I'paHull. BO3HUKHOBEHHE cKauKa MOTEHIMala Ha
rpanune pasnena ¢as. JIBoWHOW ayekTpudeckuii cioi. [loTeHmmanm HyieBoro 3apsja.
Ancopbuust kak mpuuuHa oopazoBanus [19C.

12. I'anpBannyeckuil smemeHT. OOpaTUMBbl U HEOOpaTUMbIE T'aJIbBAHUYECKUE DJIEMEHTHI.
["anpanu- 1 BObTA- MOTEHIMANBL. DnekTpoaBmwkymas cuia: | u |l 3akonsr Bonbra.

13. YpaBuenne Hepucra. Tumbl 25€KTpOIOB U TalbBaHUYECKUX Heneid. Juddy3noHHbIi
MOTEHIUA

[Tpumeps! 3aau:

1. Paznoxenue iomoBoaopoaa Ha moBepxHoctd 3050ta HI = 1/2H; + 1/21, nporekaet
KaK peakius HyJaeBoro nopsnaka. 3a spems 1,0 ¢ konuentpauus HI ymensmmnacs ¢ 0,335 M no
0,285 M. PaccuuTaiiTe KOHCTaHTy CKOPOCTM U TMEpHOA MoOjJypacnajga IOpU HadaIbHON
KOHIeHTpauuu iogosogopona 0,400 M.

2. Ilpu m3ydeHun ra3oda3zHoOil peakiuy MEepPBOrO TOPSAKA 3pa3J10>1<eHI/I$I N,O4 no NO,
TMOJTydeHbl 3HAYEHHs KOHCTaHTHI ckopoctd mpu 1 °C k = 4,5-10°c™ u SHEPTHH aKTHBALKH
E, = 58 kJ[/moub. [Ipu kakoii Temmeparype koHcTanTa Gyxer paaa 1.0 -10* ¢™'?

3. MossipHast 37eKTpONpoOBOAHOCT, Hpu OeckoHeuHoM pasBeneHun i KClO4 npu
291K pasua 122,8 (Cm-cm?)/mons. Ymcmo mepenoca mona ClO4 = 0,481. Ompexenute
noaskaocTH noHoB K 1 Cl0,".

4. Tlpu 288 K snauenns A, (Na*) = 44,4 Cm-em?/mons; A, (HY) = 315 (Cwm-em?®)/mons;
A (CH3COOH) = 78,1 (CM'CMZ)/MOJ'IB. Onpenenutb KOHCTAHTY JUCCOLMALMUA YKCYCHOM
KHUCJIOTBI, €CJIM yJelbHas 3jekTpudeckas nposoaumocts 0,001 M pacTBopa KHCIOTHI paBHa
4,1 Cm/cm.

5. Beruncnuts AG, AH, AS npu 20 °C ans peakiuu, mporekaroiieil B aneMente Bectona,
€CJIM 3aBUCUMOCTD OT TeMnegaTypH BBIPAYKAETCS] YPABHEHUEM:

E=1,0183 -4,06-10” (T — 20 °C).

Takoii aneMeHT paboTaeT ¢ OXJaKICHUEM I HarpeBaHUuem?

6. BBIYMCINTH aKTMBHOCTH MOHOB Fe’' B pactBope FeCl,, ecnmu moteHmman Fe’'/Fe B
yYKa3aHHOM pactBope paseH -0.4777 B, a craHgapTHBIM 3J€KTPOJHBIA MOTEHIMAN JIEKTPOAA
Fe?*/Fe paBeH -0.4399 B 0THOCUTENBHO CTAHAAPTHOTO BOAOPOJHOTO JEKTPO/IA.

7. KakoBo momKkHO OBITH CcoOOTHOmIeHHME Mexay aktuBHocTsmMu KOH B 2-x
compukacaromuxcsi pactBopax mpu 298 K, uro6sr nuddy3noHHBIN MOTEHITHAT, BOZHUKAIOIINN



Ha ux Tpanuie, Obu1 paser 0.1 B. IMoasmwxuoctn mono K'um OH cocraBnsior 73.5 u
198.3 Cm-em*Mons ™.

8. DJIC snemeHnTa:

Hg, Hg.Cl; | KCl(aq) || AgNOs(aq) | Ag
Ci=0,1M C,=0,1M

IIpu 298 K paBna 0,399 B. Onpenenutrb cTaHAApPTHBIA SJEKTPOJHBIA MOTEHIMAI
cepeOpsSHOro 3JEKTPOJAa, €CIAM HW3BECTHO, YTO MOTEHIHAN JEHUMOJISIPHOTO KaJIOMEIbHOIO
anextpona paBeH 0,336 B, a cpennmii koaddunuent aktuBHocth AGNOs; B 0.1 M pactBOope
pasen 0,77.

Pesynpratel  9K3aMeHa ~ ONPEACTSIOTCS  OIECHKAMH  «OTIUYHO»,  «XOPOIIOY»,
«YIOBJIETBOPUTEIIBHO», «HEYIOBICTBOPUTEIIBHO.

Kputepun onieHuBaHus pe3yIbTaTOB dK3aMeHa:

- OIICHKA «OTJIMYHOY» CTABUTCS 3a MOJHBIA OTBET CTYJCHTA HAa TCOPETHUYCCKHE BOIPOCHI,
MOKA3bIBAIOIINI BIa/ICHUE 3aKOHAMH U 3aKOHOMEPHOCTSIMHU (PU3NUYECKON XMUMHH M CITIOCOOHOCTh
UCIIOJIB30BaHUs MOJIYYCHHBIX 3HAHWW TMPH PEUICHUU NMPO(ECCHOHAIBHBIX 3ajad; MPaBHILHOES
pelIeHne Tpex 3a1ad;

— OIICHKA «XOpOIIO» CTAaBUTCS 3a 3HAHHE CTYJACHTOM 3aKOHOB M 3aKOHOMEPHOCTEH
(GU3HYECKON XMMHUHU, YMEHHE HCIIOJIb30BAaTh WUX TPU PEIICHUU NPO(ECCHOHATBHBIX 3a1ad, HO
OpU 3TOM CTYIEHT JIOIMYCKAaeT HEKOTOPhIE HETOYHOCTH; pEIICHUE 3ala4 C HEKOTOPhIMHU
HETOYHOCTSMU,

— OLICHKA «Y/IOBJICTBOPUTEIILHOY» CTABUTCS 33 3HAHUE CTYICHTOM COJICP)KaHUsI OCHOBHBIX
3aKOHOB (PU3WYCCKOW XWMHHU, MPU OTOM JIONMYCKAIOTCS HETOYHOCTH B (DOPMYIHpPOBKAX U
NOHMMaHHUM, YTO 3aTPYIHSET MCIOJB30BAaHHE WX IPH PEHICHUH NPOPECCHOHAIBHBIX 3ajad;
CIOCOOHOCTH MCTIONB30BaHUS 3HAHUS (U3MUYECKON XMMHUU IIPHU PEIICHUU 3a7ad, HO JACNaeT Mpu
3TOM OLLUOKH;

— OIIEHKa «HEYJIOBJICTBOPUTEIHHO» CTABUTCS B CIydae OTCYTCTBHUS TPEACTABICHUS Y
CTY/ZICHTAa OCHOBHBIX TOHSATHI U 3aKOHOB ()M3WYECKON XMMHH, OTCYTCTBHHM HABBIKOB PCIICHHS
THIIOBBIX 3aJad.

11. YueOHO-MeTOOANYECKOE 00eceueHne

a) DJNEeKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley:

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) OnleHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M IMPOMEKYTOYHOM aTTECTALlUU I10
JUCLIUILUINHE.

B) [lnan cemMuHapckux / MpaKTUUECKUX 3aHATHH 10 TUCUHUIUIIMHE.

r) Meronndeckue yka3aHus Mo MPOBEACHUIO JIAOOPAaTOPHBIX padoT.

1) MeTtonudeckue yka3aHus 10 OpraHU3allyd CaMOCTOSITEIbHON pabOThI CTYIEHTOB.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— O@usnyeckas xumus. T.2. Cratuctuueckas TepmoauHamuka / A. S1. bopiieBckuii [u
ap.]. - UHOPA-M, 2017. — 383 c. — URL: https://znanium.com/catalog/product/1189955

— Kypc ¢usnueckoit xumun, T.1; T.2 / Ilox pea. I'epacumona . U. — Xumus, 1973. —
623 c.

— Kypc ¢usuyeckoit xumun, T.2 / Tlox pen. ['epacumona 5. Y. — Xumus, 1964. — 624 c.



https://moodle.tsu.ru/course/view.php?id=26191
https://moodle.tsu.ru/course/view.php?id=23521
https://moodle.tsu.ru/course/view.php?id=26192
https://znanium.com/catalog/product/1189955

—TepMoMHaMHKa HEPaBHOBECHBIX IMPOIECCOB s XUMHUKOB. C MPUIIOKEHHEM K
XUMHYECKON KHHETHKE, KaTajau3y, marepuaioBeaeHuio u Owonormm / B. H. Ilapmon —
M3narensckuii Jlom «aTemtekT», 2015, — 471 c.

— Epemun B. B., Kapros C. U., Ycnenckas U. A., Kysbmenko H. E., Jlyuun B. B.
Ousnueckas xumus. T1., T2 / BUHOM. Jlaboparopus 3uanuii. 2013

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

— PomanoBckuit b.B. OcHoBbl xumuueckoit kuHetuku / Bb.B. PomanoBckmii — M. :
UsnarensctBo «OK3amen», 2006. — 415 c.

— Sromosckuit B. JI. Craructuueckas TepMmojuHamMuka B ¢usndeckoit xumuu / B. ]I.
Sronosckuit — M. : bunom. Jlabopatopus 3Hanuit, 2005. — 495 c.

— Crpombepr A. I'., Cemuenko /[I. I1. ®uzuueckas xumus / A. I'. Crpombepr [u ap.]. —
M. : Bricmiag mkoita, 2006, — 526 c.

— Ilontopak O. M. Tepmogunamuka B ¢usndeckoir xumun / O. M. ITontopak — M. :
Briciras mixona, 1991. — 319 c.

— Maraes O. B., Munakoa T. C., pipo JI. B. OcHOBbI XUMHYECKON TEPMOJAUHAMUKH :
yuebHoe mocobue / O. B. Maraes [u ap.]. — U3natenbckuii JJom ToMCKOro rocyaapcTBeHHOIO
yauBepcureta, 2017. — 207 c.

— Bonsukuna O. B., Tyrynsayposa B. II., opodeeBa H. B., Anexcangposa C. .
dopmanpHas kuHetuka. / O. B. Bomsukuna [u ap.]. — Wznarensckuit Jlom Tomckoro
rocyaapcTBeHHoro yuusepcureta, 2017. — 138 c.

— Bomopesora O. 0., Bogsakuna O. B. [Ipaktndyeckue paboTsl M0 GU3NIECKON XHUMHU:
JIEKTPOIBIKYIIHE CHIIBI : yueOHoe mocobue / O. FO. Bomopesosa [u ap.]. — U3aarensckuit JJom
Tomckoro rocynapcTBeHHOro yHuBepcutera, 2017. — 134 c.

— MunakoBa T. C., Maraes O. B., lpipo JI. B. COopHuk npumepoB U 3agad IO
dusnueckoit xumun. Xummuueckas tepmonuHamuka / T. C. MunakoBa [u ap.]. — U3narensckuit
Jom Tomckoro rocyaapctBeHHoro yausepcurera, 2013. — 150 c.

0) TOMOSHHUTENIbHAS JIUTEpaTypa;

— Peter Atkins, Julio de Paula Physical Chemistry / Publisher Oxford University Press,
2018. - 1085 c.

— Bagotsky, V. S. (Vladimir Sergeevich) Fundamentals of electrochemistry / V.S.
Bagotsky. — Wiley, 2006. — 720 c.

— Aunexcanapoa C. f., Ieipo JI. B. Ilpaktuyeckue paboTbl 1o Qu3NUECKOU U
KOJUIOWZAHOM XMMHMH JUIsL CTYJEHTOB OHOJIOTMUECKMX croenuanbHocTedd By3oB / C.A.
AnekcannpoBa [ np.]. — M3natensckuii Jlom TOMCKOro TOCylIapCTBEHHOTO YHHMBEPCHUTETA,
2016. - 78 c.

— [Munsesa JI. I1., Cynakosa H. H., benoycosa B. H., Kypsuna 1. A. Tepmonunamuka
pactBopoB Heanektponuto / JI. II. HlunseBa [u ap.]. — Wsmarensckuit JJom Tomckoro
rocyapcTBeHHOro yHuBepcureta, 2015. — 167 c.

— Maraes O. B., Hlunsesa JI. I1., Mycuu I1. I'. IIpaktudeckne paboTsl 0 GU3NIECKOI
xumun. Tepmoxumuueckue nuzmepenus / O. B. Maraes [u ap.], — 3a-Bo Ban ®enopos, 2015.
-73c.

— ITonoBa A. A., [Tonosa T.b. ®u3nueckas xumusi / A. A. [lorosa [u ap.]. — CaHKT-
[TerepOypr : Jlans, 2021. — 496 c. — URL: https://e.lanbook.com/book/168801.

— T'opuikoB B. Y. OcHoBsl pusnueckoit xumuu : yueonuk / 'opuikos B. 1., Ky3nenos 1.
A..—Mocksa : Jlaboparopus 3nanuii, 2021. - 410 c.. URL: https://e.lanbook.com/book/166768.

— OcHoBbl puznyeckoit xumun. Teopus. B 2 4 : yueOHoe nocobue / B. B. Epemun, C. 1.
Kapros, U. A. Ycnenckas, H. E. Ky3smenko. — 4-e, uza. — M.: Jlabopatopust 3Hanuii, 2015. —
589 c. https://e.lanbook.com/book/84118

— Ipipo JI. B. ®usnyeckas XuUMHA: XMMUYECKOE PAaBHOBECHE : YUeOHO-METOAMYECKOE
nocoobue / JI. B. Hppo, C. 4. AnekcamgpoBa — Tomck: TI'Y, 2012. — 117 c. —
https://e.lanbook.com/book/44984.


https://e.lanbook.com/book/168801

— Kacarkuna U. B., IIpoxoposa T. M., ®enopenko E. B. ®uznueckas xumusa. M. : H]|
PUOP, 2012. - 251 c.

— IMunsesa JI. II. Ilpaktuyeckue paboTHl MO (U3NYECKOH XUMHUU (DJIEKTpUUecKas
MPOBOIUMOCTS) : yueOHoe mocodue / JI. TI. llunsesa, B. H. benoycosa, H. H. Cynakosa, O. B.
Bonsukuna — Tomck : M3narensctBo TomMckoro rocyaapctseHHoro yausepcurera, 2011, — 83 c.

— Koran B. A. ®usmueckas xumus / B. A. Koran, B. B. JlykoB — U3marenbcTBO
PocroBckoro ynusepcureta, 2011. — 254 c.

— Ilpaktukym mno ¢usnueckod xumun DU3MYECKHE METOIbI HCCIEeIOBaHMs. Y4eo.
nocooue s CTyH. ydpexkaeHuil Boicur. npod. OOpazoanmst mox pen. mpod. M. 5.
MensuukoBa, npod. E. II. Areesa, akamemuka B. B. Jlyuuna / M. : M3marenbckuii HEHTP
"Akanemus'", 2014. — 528 c.

— Ilog pen. E. II. AreeBa, B. B. Jlyauna Ilpaktukym mno Qusnyeckoid XuMuu
N3 natenbekuil neHTp «Axagemusi» 2010

— Kypuna JI. H., Kuszes A. C. Teopun xummdeckoil kuHeTuku (I7maBel K pazgery
«XUMHYeCcKass KHHETHKa» Mo Kypcy «Dusmdeckas XuMmusi»): ydeOHoe mocodue / Tomck:
WznatensctBo ToMckoro rocynapctBennoro yuusepcuteta, 2010. — 58 c.

— Ipuroxun W. CoBpemeHHas TtepmoauHamuka. OT TEIUIOBBIX JABHUraTesed Jo
muccunatuBHbIX cTpyKTyp / U. Ipuroxun, Jl. Konpenynu — M. : Mup, 2009. — 464 c.

— benoycosa B. H. IIpakTukyM 110 KMHETMKE I'OMOI€HHBIX KAaTAIUTUYECKUX PEAKLHN :
yuebHoe nocobue / B. H. Benoycora, H. H. Cynaxkosa, JI. I1. Illunsiea, O. B. Boasiakuna, A. A.
Emudanosa — Tomck: U3narensctBoToMckoro rocyaapcTseHHoro yausepeurera, 2009. — 89 c.

— Jlamackuu b. B. Dnektpoxumus / b. b. Jlamackun, O. A. Tletpwuii, I'. A. Iupiauna —
CIIo. : U3zmarenncTBO «Jlamsy», 2015. — 672 c.

— Jlykomckwii 1O. S1. ®usmnko-xumuueckue ocHOBbI dnekrpoxumud / 10. 5. Jlykomckuid,
10. JI. TamOypr — U3natensckuit JJom «MuTemnext», 2013. — 448 c.

— MHoroBapuanTHele 3agaud 1o (GU3MYECKON XumuH: ydeOHoe mocobue / A. B.
KonpkoBa. — M3parenbctBo CeBEpCcKOro rocyJapCTBEHHOIO TEXHOJOTMYECKOTO HHCTUTYTA,
2005. — 304 c.

— ITapmon B. H. Jlekiuu no TepMoMHaMUKe HEPABHOBECHBIX MPOIIECCOB ISl XUMHUKOB /
N3znarensctBo HoBocubupckoro Yuusepcurera, 2005. — 296 c.

— baiipamoB B. M. XuMmnueckas KWHETHKA U KaTanu3: [IpuMepsl U 3a/1auu ¢ pEIICHUSAMU.
yueb. mocobue Ui CTyA. BBICII. Y4eOHBIX 3aBeeHUH, M. : M3naTenbckuil LeHTp «AKaaeMus»,
2003. - 320 c.

— unsesa JI. I1., benoycosa B. H., Cynakosa H. H. ®a3oBoe paBHOBecue: yueOHOE
nocobue / UzmatensctBo Tomckoro rocyaapcrsennoro yuusepcurera, 2003. — 76 c.

— baiipamoB B. M. OcHOBbI XUMHYeCKOW KMHETUKHM W Katanuza / M. : M3maTenbCckuil LeHTp
«Axamemusy», 2003. — 256 c.

— B. B. Epemun, C. U. Kapros, 1. A. Ycnenckas, H. E. Ky3smenxko, B. B. JIynun 3agaun
o pmuueckont xumun Dk3ameH, 2002.

— K. C. Kpacnos, H. K. Bopo6seB, . H. T'ogaeB u np, mon pen. Kpacuosa K. C.
®dusnueckas xumus, KH. 1; k1.2 / Beicmras mkoma, 2001.

— IImunr P. Hepopmansuas kuneruka / P. HImunr, B. H. Canynos. — M. : Mup, 1985. —
264 c.

— Kpecros I'. A. TepmomHaMuKka HOHHBIX TTpoiieccoB B pactBopax / JI. : Xumus, 1984. —
272 c.

— Dmmanyaib H. M., Knoppe . I'. Kypc xumuueckoit kunetuku / H. M. Dmmanyais, 1.
I'. Knoppe. — M. : Beicias mkosa, 1984. — 400 c.

— Ditpunr I'. OcHoBbl xuMuueckoit kuneruku / I'. Ditpunr, C. I'. JIun, C. M. Jlun. — M. :
Mup, 1983 — 528 c.

— CmupHoBa H. A. MeTo/ibl CTaTUCTHYECKON TEPMOJUHAMUKY B (PU3HMUecKOi xumuu / M.
: Bricuras mikoona, 1982, — 455 c.



— duznveckas XMMUS B BOTPOcax U oTBeTax mox oomieit pen. Tomuueoit K. B., ®enoposuu H.
B./M.:MI'Y, 1981. — 264 c.

—Po3oBckwmii A. 5. I'eTeporeHHbie XuMUUecKre peakiuu. KiuHeTnka u MakpokuHeTuka. /
M. : Hayka, 1981. — 274 c.

B) pecypchl cetu HTepHeT:

— OTKPBITBIE OHJIAWH-KYPCBI

— OdunuanpHplii callT XuUMHYECKOro QaxynabreTa MOCKOBCKOTO TOCYIapCTBEHHOIO
yHuBepcuteta http://www.chem.msu.ru

— OdunmanbHbIN CalT Harnmonansaoro HACCIIEN0BATEILCKOTO
TexHosioruueckoroyHuepcurera "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 PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT 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 Texnonoruu (Google Docs, Slnnexc Auck u T.1I.).

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJIEKTPOHHBIN Karajor Hayunou 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas O6ubnmoreka (peno3uTopHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT 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:

— OTkpsITas 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 I TPOBEACHMS 3aHATHUH CEMHHAPCKOrO THUMNA, WHIAUBUIAYAIBHBIX U
TPYIIIOBBIX KOHCYIBTAIIUN, TEKYIIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTaINH.

[TomemeHust 111 caMOCTOSITENHHON PabOThI, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOU U
JIOCTYTIOM K ceTu VHTepHeT, B 2JIEKTPOHHYI0 WH(POPMAIMOHHO-00pPa30BaTEIbHYIO CpEay M K
WH(OPMAIIMOHHBIM CIPABOYHBIM CHCTEMaM.

JlabopaTopuu, 000pyAOBaHHBIE BBITS)KHBIMH, CYIIFJIBHBIMU MIKa()aMu, TEXHUIECKUMU U
AHAJTUTUYECKUMU BECaMHU, 3IEKTPOIUIUTKAMH, JTUCTUIUISITOPAMH, neHTpudyramu,
TEPMOMETPAMH; CTEKJISTHHOM U (papdopoBoil TMOCym0OH; peakTHBaMU U O0O0OPYIOBaHUEM,
HEOOXOUMBIMU JJIs1 BEIOJTHEHUS TA00PaTOPHBIX paboT.

AyauTopun I TPOBEAEHUS 3aHITHH  JIEKIIMOHHOTO ¥ CEMHUHApPCKOTO  THIIa
WHJIUBUJIYAJIbHBIX W TPYIIOBBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS MU IPOMEKYTOUYHOMH
aTTeCTaIlMy B CMeNIaHHOM dopmare.
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15. Undopmanus o paspadorunkax

Bonsakuna Onbpra BrmangumupoBHa, A-p XUM. Hayk, npodeccop, Kadeapa Guandeckon u
KOJUIOUIHOM xumuu HanuoHanbHOro McCClIe0BaTeNbCcKoro TOMCKOrO TrocyJapCTBEHHOTO
YHHUBEPCUTETA, 3aB. Kadeapoil.

Maraes Oner BanepbeBuy, KaHA. XHM. HayK, JOIEHT, Kadenpa (U3NYECKOH U
KOJUTOMIHOM xuMmMuu HanuoHanbHOrO HCCIeA0BaTEIbCKOT0 TOMCKOTO TrocyJapCTBEHHOTO
YHHUBEPCUTETA, JOLIEHT.

CapenbeBa AnHa CepreeBHa, KaHJ. XMM. Hayk, Kadeapa (Gu3nyeckod M KOJIIOUIHOMN
xumun HanmoHaibHOrO HccineaoBarenbckoro TOMCKOro rocyJapCTBEHHOTO YHUBEPCHUTETA,
JIOLICHT.



