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Ilporpamma y4e6HOM mucuumuMHE «DHU3MYECKas XMMHS» COCTABICHA HA OCHOBAHUM
I'ocynapcTBeHHOr0 06pa3oBaTeNEHOrO CTAaHIApTa BEICIIETO npoeCCHOHANBHOrO 06pa3OBaHHS
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o0pa3oBaHMsl HampaBleHHs MOATOTOBKH 04.03.01 Xumus, paspaboranneix B 'OV BIIO
«JloHeuKu# HAlMOHAIBHBIA YHUBEPCHTETY.

Pa3pabotyuk:

3aBenyromuit xadenpoit Gpusudeckoit xumum,
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1. OBJIACTDb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLECCE

Kypc «®usnueckas Xumus» BXOAUT B 0a30ByI0 4YacThb MPOo(ecCHOHAIBHOTO IHKIIA
JucuuIuinH noAarotosku cryaeHTos OIl bakanasBp no Hanpasinenuto noaroroBku 04.03.01 Xummus.
Juctunnuna peanu3yercss Ha xumudeckoMm (akynerere JJoHHY kadenpoit dusnueckoit xumumu.
OcHoBpiBaeTcss Ha 0Oaze mucuurinH: «Heopranuwdeckas XuMHS», «AHATUTAYECKAS XUMUSD),
«Oprannueckass xumus», «Marematukay, «®Dusuka». SBisgercs OCHOBOM [UIsl H3y4YEHUS
CIENYIOIIUX JUCHUIUIMH: «BBICOKOMONEKYISIpHBIE COEOUHEHUS», «XHUMHUS KOJUIOUJTHBIX H
HAHOCHUCTEM», «XUMUYECKasi TEXHOJOTUN», «IEKTPOXUMUs», «MeToasl uccnenoBanus (a3oBbIX
paBHOBecHi», «IIpupoaHbIE AHTUOKCUIAHTBDY.

2. CTPYKTYPA JMCIIMIIVIMHBI

Xapakmepucmuka y4eonoi Oucyuniunsl

CrenuanbHOCTE 04.03.01 Xumus
Crenuanu3amnus

OO6pa3oBareapHas mporpaMmma bakanaBpuat
Kpanuduxanms AkagemMuuecKuil OakantaBp
KosnuecTBo coniepkaTebHbIX MOYJICH 2

Jucnurnmuza 6a30B0# / BApHaTUBHON YacTH

. bazoBast yacTs npodeccruonaabHOro OJI0Ka
00pa30BaTENbHON MTPOrPaMMBbI

®opwmel kouTposist (MK, sk3ameH, 3auer) DK3aMeH, YK3aMEH
Mokasatemn ouyHas opma 3aouHas Gpopma
0o0yJeHus 0o0yJeHus
KonnuecTBo 3a4€THBIX eAUHUILL (KPEAUTOB) 16
I'on moaroroBku 3
Cemectp 5,6
KonnyecTBo yacos 576
- JICKIIMOHHBIX 144
- MPAKTUYECKUX, CEMUHAPCKUX
- 1a0OPaTOPHBIX 180
- CaMOCTOSATEIHHOU PabOTHI 252
B T.4. UHAMBHUAYaJIbHOE 3aJ]aHKe
HenenpHoe KOJIMYECTBO YACOB,
B T.4. ayJUTOPHBIX 9,9

3.OIMCAHHUE JUCIIAITJIMHBI

Hean:

—  medazocuueckas — TOJITOTOBKA CIELHUATUCTOB-XMMHKOB, KOTOpPBIE YMEIOT NPUMEHSATH BCE
BO3MOXXHOCTH COBPEMEHHOH (M3WYECKOH XUMHMM JJs pelIeHHs TEeKYIIMX XUMHYECKUX
npo0Jem;

—  Oudakmuyeckas — YCBOCHHE 3HAHWW, TNPEIYCMOTPEHHBIX MPOrpaMMoii, Oiarogaps
I[eJICHAIIPaBICHHOMY COTPYIHUYECTBY MpEnoaBaTelis U CTYACHTa;

—  MemoOudeckasi — BBIJCIHUTH TIABHOE 3BEHO B KAXKIOW Teme, 4TO OyIeT CIOCOOCTBOBATH
(OpMUPOBAHHIO OCHOBHBIX MOHATHH MO Kypcy, (OPMHUPOBAHMIO 3HAHUN B pe3ynbTare
AKTHUBHU3allnU O3HaBaTeIbHOU ACATCIIBHOCTU CTYJACHTOB, NPUMCHCHHUC PA3JINYHBIX MCTOIOB
AKTHBHOTO OOY4CHHUSI.

3amava:
1) packpbITh (DU3MYECKHI CMBICI OCHOBHBIX 3aKOHOB (DM3MUECKON XHMHMH, HAy4YUTh CTYJEHTA
BUJETH 00JIACTH MPUMEHEHHSI STHX 3aKOHOB TP PEIIEHUN KOHKPETHBIX XUMUYECKUX MPOOIIeM;




2) BBIJACIINTE MCTOJOJOI'MYCCKN BAXXHBIC BOITPOCHI XMMHUH W Ha KOHKPETHEBIX IPHUMEpax I10Ka3aTb

B3aUMOCBA3b (I)I/ISI/I‘IGCKOI\/'I XUMHU C JPYrUMHU JUCHUIINIMHAMU XUMHUUYCCKOTO M CCTCCTBCHHO-
HAay4YHOI'O HUKJIOB.

3) pa3BUTHE YMEHUH, KOTOPbIE OMOI'YT TPAMOTHO IIPUMEHATh TEOPETUUECKUE 3aKOHBI XUMUU TIPU

pElIeHUN pa3IUYHbIX 337ad, MPOBOIUTH PACUYETHI BBIXOJA MPOIYKTOB XMMHMUYECKOH peakiu,
MOJIb30BAaThCA COBPEMEHHBIMHU CIPABOYHUKAMHM TEPMOJMHAMHYECKUX JaHHBIX /I pacuera
KOHCTaHT paBHOBECHs,, OOOCHOBAaHHO MIPOBOAMUTH OIICHKHM TEPMOJAMHAMUYECKUX BEJTUYMH,
UCIIOJIb30BATh PE3YNbTaThl PA3IMYHBIX JUArpaMM COCTOSIHUSI, PACCUUTHIBATH KHUHETUYECKUE
napaMeTpbl XUMHUYECKUX MPOIECCOB — KOHCTAHThI CKOPOCTH, YHEPIHH aKTHUBALIUU, COCTABIIATH
KMHETUYECKUE YPABHEHHUS JIs 33IaHHOTO MEXaHU3Ma XMMUYECKOTO Ipoliecca U ap.

TpeGoBanus K pe3yjabTaTaM OCBOEGHHMS JAMCUMIIMHBI: [Ipouecc M3ydeHHs] NUCHUTIIMHBI

«Du3nyeckass XMMHUsS» HamnpaplieH Ha (OPMHUPOBAHHME DJIEMEHTOB CIEAYIONIMX KOMIIETCHIIUH B
cootBerctBun ¢ ['OC BIIO JIHP no nampaBnenuto moaroroBku 04.03.01 Xumus u OCHOBHOM
0o0pa3oBaTeNbHONW MPOTPaMMBl  BBICHIETO MPO(GECCHOHANBFHOIO 00pa3oBaHMs  HAIpPaBICHUS
noarotosku 04.03.01 Xumus:

a) o0mexkyabTypHbIX (OK):
CITOCOOHOCTBIO  MCIIOJIB30BaTh  OCHOBBI  (prutocopckux 3HaHUU A1 (HOPMHPOBAHUS
MupoBo33penueckoi mozunuu (OK-1);
CIOCOOHOCTBIO K caMoOopraHu3anuu u camooodpasoBanuto (OK-7).

0) oomenpogeccuonanbubix (OIIK):
CIIOCOOHOCTBIO HCIIOJIB30BATh MOJYYCHHBIE 3HAHUS TEOPETHUECKUX OCHOB (hYHIaMEHTAIbHBIX
pa3aeNoB XUMHH MPpH pernenun npodeccnonanbubix 3agad (OIIK-1);
BJIQJICHNEM  HaBBIKAMHM  MPOBEIEHUS  XUMHYECKOTO  JKCIEPUMEHTa,  OCHOBHBIMH
CUHTETHMYECKUMU W aHAIUTUYECKUMU METOJIaMU MOJyYEHUS W HUCCIIECTOBAHMSI XHMUYECKUX
BemecTB U peakunit (OIIK-2);
CIIOCOOHOCTBIO  HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCHUIUIMH B
npodeccuonanbHor aestenbHoCcTH (OITK-3);
3HAHMEM HOPM TEXHUKH O€30MacHOCTH M YMEHHEM pealu30BaTh HMX B JIA0OPATOPHBIX H
texHosornueckux yciosusix (OIIK-6).

B) npogeccuonanbubix (IIK):

HAYYHO-HCCIEA0BATEC/IbCKAadA J€ATECJIbHOCTD

CIIOCOOHOCTBIO BBHIMIOJHATH CTaHJAPTHBIE ONepaluu no npeaigaraeMeiM Metoaukam (I1K-1);
BJIa/ieHHeM 0a30BbIMH HaBBIKAMH UCIIOJB30BaHUS COBPEMEHHOM almaparypbl IpHU IpOBEICHUH
Hay4dHbIX uccienoBanuii (ITK-2);

BJIQJICHUEM CUCTEMOH (yHIaMEeHTAIbHBIX XuMudeckux moustuid (I1K-3);

CIIOCOOHOCTBIO TPUMEHSTh OCHOBHBIE E€CTECTBEHHOHAyuYHblE€ 3aKOHBI U 3aKOHOMEPHOCTH
Pa3BUTHS XUMHUYECKON HAYKH TIPH aHAJIM3€ TIOJTydeHHBIX pe3yabTaToB (I11K-4);

CIIOCOOHOCTRIO TIONTyYaTh M 00padaThiBaTh Pe3yIbTaThl HAYYHBIX YKCIIEPUMEHTOB C MIOMOIIBIO
COBPEMEHHBIX KOMIbIOTepHBIX TexHomoruu (I1K-5);

BJIa/ICHUEM HaBBIKaMHU TNPEACTABIICHUS MOJYYCHHBIX PE3Yy/lIbTaTOB B BUAE KPAaTKUX OTYETOB U
npesentammii (ITK-6);

BJIQJICHUEM METOAaMH O€30MacHOT0 OOpalleHUs C XMMHYECKUMH MaTepUallaMU C y4eTOM HX
busnueckux u xummudeckux cBoiicts (I1K-7).

MPOMU3BOACTBCHHO-TEXHOJOIMYIECCKaAA 1€ATCIbHOCTD

CIIOCOOHOCTBIO  HCIIOJIb30BATh ~ OCHOBHBIE ~ 3aKOHOMEPHOCTH  XMUMHYECKOH HAyKH W
q)YH,Z[aMeHTaHBHBIC XAMHUYCCKUC TIOHATUSA MPU PCUHICHUHN KOHKPCTHBIX MPOU3BOJACTBCHHBIX
3amau (I1K-8).

OPraHUu3alUuOHHO-YIIPABJCHYECCKAA T€ATCIbHOCTD!:

CIIOCOOHOCTBIO TMPUHUMATH PEIICHUS B CTaHAAPTHBIX CHUTYyaIusx, OpaTh Ha cebd
OTBETCTBEHHOCTb 3a pe3yNbTaT BbloaHeHus 3aaanuid (11K-12).



B pe3yabrare uzydyeHusi y4eOHOM IMCHUIIMHBI CTYAECHT J0J/KEH

3HATH:
* OCHOBHBIE 3aKOHBI U MOHATHS PU3NUECKON XUMHUH;
¢ IOHUMATh NPUHIUIIHAJIBHBIC BO3SMOXKXHOCTU MPUMCHCHUSA MCTOAOB UCCJIICIOBAHUSA (1)H3H‘-ICCKOI>1
XUMUH 7151 peIeHHs] KOHKPETHBIX XUMHYECKUX MPOOIeM.

yMeTh:
* aHaJTM3UPOBATh (PU3NUECKHE U XMMHUYECKUE SBJICHUS U MPOIIECCHI;
* IPUMCHATH 3aKOHBI JJIA MMPCACKA3aHU HAIPABJICHUA TPOTCKAHUSA ITPOLCCCA;
* 000CHOBBIBATbH, AHATU3UPOBATH XUMUYECKUI1 SKCTIEPUMEHT;
* PACCYUTBLIBATH U3MEHEHNE DHEPTUU IS Pa3IMYHBIX IIPOLECCOB, BBIXOI IIPOIYKTOB, PEAKIIHOHHYIO
CIIOCOOHOCTH MOJIEKYJT BELIECTB;
¢ CTPOUTH COOTBCTCTBYIOIIIUC rpaq)mcn, TaG.III/IL[bI, AuarpaMMebl, OMMACBIBAIOIUEC KOHKPCTHBIC
MIPOLIECCHI U SIBJICHHUS.

BJIA/I€Th:
* METO/IAMHU UCCIIEOBaHUS (PU3NYECKON XUMHH JUTsl pEIICHUS] KOHKPETHBIX XUMUYECKUX MPOOIeM;
* 3aKOHAMH IS IIPEICKa3aHus HAIIpaBJICHUS IIPOTEKAaHU IIPOLIECCA;
* METO/IaMU aHAJIN3a XUMUYECKOTO SKCIIEPUMEHTA,
¢ MCTOAAaMHU pacuc€Ta USMCHCHUS SHCPIUr JJI pa3JIMYHBIX IMTPOLIECCOB, BHIXOAd TPOAYKTOB,
PEaKIMOHHON CIIOCOOHOCTH MOJIEKYJ BEILIECTB;
* METOJIaMU OIPEIENIEHUS CKOPOCTH M KOHCTAHThI CKOPOCTH XUMHYECKOM U 3JIEKTPOXUMHUECKOU
pEeaKIui.

4. COJIEP)KAHUE JUCLUMNJIAHBLI U ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

IopsinkoBbIid HOMEP U

Kparkoe cogep:xxanune TeMbl
HAMMEHOBAHME TEMbI

Cooeprcamenvnutit mooynv 1 «Xumuueckana mepmoOuHAMuUKa)

Tema 1. TepMonnHaMHuyeCcKue CUCTEMBI, TAPAMETPBI U MIPOLIECCHI.
HyneBoii u nepBbIil 3aKOHBI Buyrtpennss sueprus, Terora u padora. HyneBoi 3akoH
TEPMOJNHAMUKHU. TEPMOJUHAMHUKNA M €ro IOCTyJaTbl, TEMIeparypa Kak
(GYHKIUS COCTOSIHUA, YCIIOBUE TEPMOJUHAMHYECKOIO
paBHOBECHS. IIepsbiit 3aKOH TEpPMOJAUHAMUKH,

(GhOpMYyTUPOBKM M MaTeMaTHYECKHUE BhIpakeHus. Pabora
paciiMpeHus] HICATbHOTO Ta3a B PAa3IMYHBIX MPOIECcCax.
Kanopuueckue ypaBHEHUS u K02 (D PHUITUEHTHI.
Anuabatuueckuid  mporecc B UACANbHOM  rase.
TermnoeMKoCTh MU MOCTOSHHOM 00bEMe U TeMIleparype,
3aBHCHMOCTh TEIJIOEMKOCTH OT TemrmepaTypsl. Termnora
mpolecca Npu MOCTOSHHOM O0beMe W MPU MOCTOSHHOM
nasieHud. CTaHIapTHBIE COCTOSIHUS U YCIIOBUS, IIPOCTHIC
BellecTBa. 3akoH ['ecca, TEpPMOXMMHMUYECKHE CXEMBI.
BplunciieHne  CTaHIAPTHOM  JHTAJBIIMM  PEAKUHH C
WCIIOJIb30BAaHUEM CTaHAAPTHBIX TEIJIOT 00pa3oBaHUs,
CrOpaHus, pacTBOpEHUSs, pa3BelcHHs. [IpubnmkeHHbIE
METOJIbl pacuera TemjoT o0pa3oBaHUS, SHEPrus CBS3U
aTOMOB B MoJiekyie. TemrmeparypHas 3aBUCHMOCTb
SHTAJBIIUU PEaKluu, ypaBHeHUs 3aKoHa Kupxrodda.

Tema 2. ITocrynarer Knaysuyca u KenbBuna. Iukn Kapso,
BTtopoii 3aKk0H TepMOJIUHAMUKH. paBeHcTBa Knaysunyca. @yHKIUSA COCTOSTHUST «IHTPOMUS,
€€ U3MEHEHHE B PpAaBHOBECHBIX U HEPaBHOBECHBIX




mpoleccax. O6bemuuenHerii [ w1 3akon
TEPMOJAVHAMUKH, OCHOBHOE TEPMOJIMHAMHYECKOE
TOXKAECTBO.  BTOopol  3aKkOH  TEepMOJAMHAMHUKHA B
dbopmynupoBke  Ilpurokmna. 3akoH  BO3pacTaHUs
SHTPOINHH, KPUTEPUH MPOTEKAHUS CAMOIPOU3BOIbHBIX
MIPOLIECCOB U COCTOSIHUSI PAaBHOBECHS B W30JMPOBAHHOU
cucteMe. [Ipon3BoACTBO AHTpPONHUM TPHU YCTAHOBIECHUU
TerioBoro  OamaHca. V3MeHEHHME  OSHTPONHUH  TMPHU
MIPOTEKAaHNUU IMPOU3BOJBHOIO MPOLECCAa B IMPOU3BOJIBHOU
cUCTEeME. OHTpPONUs B Pa3IMYHBIX IMpoleccax ¢
UJeabHBIM Ta30M, WU3MEHEHHE SHTPONUU NpHU (Ha30BbIX
nepexojiax. DHTponus u TepMOJAMHAMUYECKAs
BEPOATHOCTh, YpaBHeHUs boisbiimana. Teopema HepHcra
u moctrynat Ilmanka. CBoiicTBa BeIIECTB BOJM3H
a0COIIOTHOTO HYJISI TEMIIEPATYPHI, BBIYUCIECHUS YHTPOITHH
CUCTEMBI NPU MPOU3BOJILHON TemMneparype.

Tema 3.

TepMoIMHAMUYECKOE PAaBHOBECHE
¥ CaMOITPOU3BOJIBLHOE MTPOTEKAHUE
MIPOIIECCOB.

CBobGonnast sHeprust I'mb0ca u cBoOomHas dHEPrus
I'enpMmrombia — GyHKuMM cocTosHUs cucteMbl. Kpurepuu
paBHOBECHSI WM CAaMOIPOM3BOJILHOTO  TPOTEKAHUS
MPOLIECCOB B 3aKPBITHIX CUCTeMaxX. TepMoauHaMUYECKHe
MOTCHIIMATBl M  XapaKTepUCTHUECKHe (YHKIUU, UX
€CTECTBEHHbIE MepEeMEHHBIE. OyHIaMeHTalbHbIE
YpaBHEHUSI TEPMOJUHAMHUKU. 3aBHCHUMOCTH CBOOOJHOM
sHeprun ['mb6ca u cBoOOHON HEpruu I enbpMronbiia OT
TeMreparypbl. BiusHue fgaBieHuss Ha CBOOOJTHYIO
sHeprun I'mb0Oca wWIeaNbHBIX M pEaTbHBIX Ta30B.
OyruTuBHOCTH W Kod(punMeHT  GyruTUBHOCTH.
Kputepun  TepMOIMHAMUYECKOTO  paBHOBECUS  H
CaMOIIPOU3BOJILHOTO MPOTEKAHUS MPOLIECCOB B OTKPBITHIX
cucreMax, XUMUYeckuid moreHIHan. CoOTHOIIEHHUEe
MakcBemta, ypaBHeHuss [ub0ca-/rorema. OOmme
KpUTEPUA  TEPMOJUHAMHYECKOTO  paBHOBECHS  H
CaMOIIPOU3BOJILHOTO  MPOTEKaHWS  MPOIECCOB B
W30JIMPOBAHHBIX, 3aKPBITBIX M OTKPBITHIX CUCTEMAX.

Tema 4.
®dazoBas paBHOBECHE B
OJHOKOMIIOHEHTHBIX CUCTEMAX.

YcnoBuss paBHOBecwst a3 B OJHOKOMIIOHEHTHBIX
cucremax. dazoBbie IEPEXOBI MIEPBOTO U BTOPOTO POJIa,
M3MEHEHHE MOJIbHOW JHTPONHHU, MOJBHOTO 00beMa,
TEIUIOEMKOCTH,  M30TEPMHUYECKOH  CKUMAGMOCTH U
M300apUIECKOTO Kod(dunmeHTa 00BEMHOTO
pacmpenus. JlaBleHHWe HACBIIIEHHOTO TIapa M €ro
3aBHCHUMOCThH OT TEeMIIEpaTyphl, ypaBHeHue Knaneipona-
Knaysuyca. IlpaBuno ¢a3 'u60ca.

Jlmarpamma  cOoCTOSHHSI ~ BOABI,  (pa3oBbie MO,
(burypaTUBHbIC TOYKH, TUHUU (PA30BBIX PAaBHOBECUH U UX
yYpaBHEHHsI, TPOHHAs TOYKA, KPUTHUYECKOE COCTOSHHE,
3aBUCUMOCTh  TEMIICPATyphl  IUIABJCHUS  BOJABI  OT
nasneHus. JlpuarpaMMa COCTOSIHHMSI TUOKCHIA YTIIEpoja,
cyOnmumanus u jaecyonmumarnuu. Juarpamma COCTOSIHHS
Cepbl, METaCTa0WIIbHBIC COCTOSHHSI, JHAHTHOTPOITHBIC
¢bazoBbie nepexopl. Huarpamma COCTOSIHUS
O0eH3zoeHOHa, MOHOTpPONHBIE  (ha30BBIE  TEPEXOIbI,
npaswiio OcTBasipaa.




Tema 5.
TepMoauHamMmuka pacTBOpPOB.

PacTBopsl, onpenenenne u kinaccuduxanus. [lapamerpst,
XapakTEepU3yIOUIUE  COCTOSHUE  pacTBopa M €ro
KOMIIOHEHTOB. [lapruanbHble naBiIeHMs, NaplUalbHbIE
MOJIbHBIE TEPMOJAMHAMUYECKHUE BEJIMYMHBI. BHYTpeHHsA
SHEprus, HSHTPOIUS, CBOOOAHAs sHeprus [empmrosbia
UJealbHBIX PACTBOPOB ra30B, XUMHUUYECKHUI MTOTEHIMAT UX
KOMIIOHEHTOB.  PaBHOBecue  XKUIOKUHW  pacTBOp  —
HACBIIICHHBIN nap, BBIpaXKECHHE XUMHYECKOTO
MOTEHIMajda KOMIIOHEHTOB pacTBOpa 4Yepe3 J1aBIICHHE
HACBHIIIEHHOTO Mapa M (YrUTUBHOCTb. 3aKOHbI Payns u
I'enpu, uneanvHbie pacTBOpbl. OTKIOHEHHS OT 3aKOHa
Payns, peanbHble U TpeAenbHO pa30aBIeHHBIE PACTBOPHI,
aKTUBHOCTh KOMIIOHEHTOB pacTBopa, Kod(duiueHt
AKTUBHOCTH.

Tema 6.
PaBHOBecHE XUAKOCTH — ITap B
I[BYXKOMHOHCHTHBIX cucremMax.

IlepBeiii u BTOpoM 3akoHbl KonoBanoBa. @a3oBble
JvarpaMMbl OMHApHBIX PAaCTBOPOB JIETYUMX MKHIKOCTEH.
@pakimoHHas MEperoHka U pekTudukanys. JuarpamMmel
OMHApHBIX  CHCTEM, oOpa3yromux  a3eo0TPOITHbBIE
PacTBOPBI.

Tema 7.
PaBHOBECHE KUIKUX pACTBOPOB C
KPUCTAJUTMYECKUMU BEIIECTBAMH.

PacTBOpUMOCTH KPUCTAUNIMYECKUX BEILIECTB B )KUIKOCTH C
00pa3oBaHMEM peabHBIX, MPEJEeTbHO pa30aBICHHBIX H
UJealbHBIX PacTBOPOB. TeMneparypbl KpUCTAIIIU3ALNN U
KHUIICHUA HICAJIbHBIX PaCTBOPOB HECJICTYYUX BCIICCTB,
KpuocKomusi ¥ 30yJUITHOCKOMUsA. SIBIeHHe ocMoca U €ro
IBWOKYyIMas cwia. TepMoIMHAMHUKA  OCMOTHYECKOTO
naBneHus, ypaBHeHus Bant-I'odda mis pazbaBieHHBIX
HUACAIBHBIX PACTBOPOB HEBJICKTPOJIUTOB U 3JICKTPOJIUTOB,
M30TOHUYECKHUM Kod(urmeHT. Konnurarusasie
CBOMCTBa pacTBOPOB. 3HAYEHHE OCMOCA JUISl SKHUBBIX
OpraHU3MOB, JIM3UC WM IJIa3MOJU3 KiIeTok. OOpaTHBIN
OCMOC 1 €ro NpUMCHCHHNEC B TCXHOJIOTHICCKUX NPOUCCCAX.

Tema 8.

PaBHOBecue B cucremax ¢
OTPaHUYEHHON B3aUMHOMU
PacTBOPUMOCTBIO )KUIKOCTEH.

Tepmonunamudeckue (GYHKIHH CMEIICHHS >KHIKOCTEH,
n30bITouHble (PyHKIMUA. OTPaHUYEHHO CMELINBAIOIINECS
KHUAKOCTH, (a3oBble JgUarpaMmbl CHCTEM: HHUTPHII
IIPONMOHOBOM KHUCJIOTBl — BOJA, MUIEPUAMH — BOJA,
OCH3WISTWIAMUH — TJMIEpUH. BepxHsAs U HIDKHAA
KPUTHUYECKHE TEMIIEpaTypbl pPacTBOPUMOCTH, IIPABHIIO
AnekceeBa. TpeyronbHbpie quarpammbl [ 'n66ca-Po3ebyma,
ux CBOMCTBA. Juarpammsl COCTOSIHHS
TPEXKOMIIOHEHTHBIX CMECEH JKUIKOCTEH ¢ OTPaHUYECHHOMN
B3aMMHOH DPACTBOPUMOCTBIO. 3aKOH pACIpPEAEICHUS MU
AKCTpaKius, KOAPGUIUEHT U KOHCTAHTHI paclpeaeacHus,
¢dopmyna [unosa.

Tema 9.

@®a30BbIE pABHOBECUS
KPUCTATTNYECKOE BEIIECTBO —
KUJKOCTb.

JnarpaMma COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM C
pOCTOM 3BTEKTUKOM. IIpaBuno peruara. IIpuHOUIBEL
MIOCTPOEHMs uarpaMM (ha30BBIX PaBHOBECHH, KPHBBIE
OXJIAXJIEHUS, TEPMHUUECKU U  auddepeHIHaIbHO-
TEPMUYECKUI aHasus. JnarpaMmbl COCTOSTHUS
JIBYXKOMITOHEHTHBIX CHCTEM, B KOTOPBIX OOpa3yroTCs
XMMHYECKHE COEAVHEHHs, ILIABALIMECS KOHTPYIHTHO H
UHKOHTpY3HTHO. (Da3zoBele  jaumarpamMmbl  OWHApPHBIX
CHCTEM, B KOTOPBIX 00pa3ylTcs TBEpIble PacTBOpPhI C




OTPAaHUYECHHOM M HEOIrPAaHUYECHHOW pPacTBOPUMOCTHIO
KOMITOHEHTOB.

Tema 10.
XUMHUYECKOE paBHOBECHE.

Ilpsmass w  oOpaTHas  peakUMH,  TOABHKHOCTh
XUMHUYECKOTO paBHOBECHS, TEPMOAMHAMHYECKHE YCIOBUS
XMMHUYECKOTO paBHOBECHs. 3aKOH JEHCTBUS  Macc,
TEPMOJUHAMHUYECKHUI BBIBOJ KOHCTAHTHI PAaBHOBECHS IS
UJICAIBHBIX U pEAJIbHBIX Ia30BbIX PEAKLIMOHHBIX CMECEH U
KHUJKUX PpacTBOPOB. XHUMHUYECKOE paBHOBECHE MIpU
IIPOTEKAaHUHU XHMHYECKONM pEAaKIUM B TIE€TEPOreHHBIX
cucteMax. M300apHbIil TOTEHITHAT XUMHUYECKON PEaKIlnH,

ypaBHEHUE M30TE€PMBbI XHUMHYECCKOU peakiuu.
CranmapTHelii W300apHBIA  MOTEHIHAT XUMHYECKOH
peaKkiuu. CooTHolIeHNE MEXIY KOHCTaHTaMU
paBHOBECHS,  BBIPAKCHHBIMHU  4epe3  MapluHabHbIE
JIaBJICHHS, MOJIbHEIS JIOJIU, MOJIEHO-00BEMHYIO
KOHIIEHTPALMIO, BJIMSHUE JAaBJICHUS Ha XHUMHUYECKOE
paBHOBECHE. [TpuHnun Jle-lllaTrenwve-bpayHa,

IIPUMEHEHHE K PEAKIMKM CHHTE3a aMMMAKa. 3aBUCHMOCTb
XUMHUYECKOTO PAaBHOBECUS OT TEMIIEpaTypbl B Y3KOM
JMana3oHe Temreparyp. YpaBHEHHE U300apbl U U30XOPbI
XUMUYECKOM  peakuuu. M3meHeHue  CTaHAApTHOIO
M300apHOrO  MOTEHLMalla XUMHYECKOW peakuuu B
IIUPOKOM JIMAIIa30HE TEMIIEPATYP.

Cooeprcamenvuuvlit Mooyav 2 «Xumuueckan KUHEMUKA U KAmMaau3

Tema 11.
dopmanbHasi KHHETHKA.

IIpenmer xuMuyeckoil kMHETUKH. CKOPOCTh M KOHCTaHTa
CKOPOCTH XUMHYECKOM peakiuu. OCHOBHOM MOCTyJatT
XUMHYECKOM KHHETUKHU. [lopsAmok U MOJEKYISIpHOCTH
peakuuu.

HeoOpatumble peakinuu. Peakiuu HyJIeBOro MOpSIKA.
MonoMonekymnsipHas HeoOpaThMasi peaklHsl IepBOro
nopsiaka.  bumonekynspHas  HeoOpaTtuMmas — peakius
BTOpOro nopsiaka. Heobpatumas peakuus n-ro nopsijaka.
Metoapl  ompezeneHus OOIIETO TOpPsAKA PEAKIHH.
Meroasl omnpeneneHus Mopsaka peakiuu MO0 BEIIECTBY.
3aBUCUMOCTb CKOPOCTM DPEAKIMH OT TEMIEPATYPHI.
[TpaBuno Baut-I'odhda. YpaBaeHnne Appenunyca.

Tema 12.
Kunetnka cioXHbIX peaKiuid.

HpI/IHI_[I/IHbI, JIeKalmue B OCHOBEC KHHECTHUKHU CJIOKHBIX
peakmuii. OOparumble peakmuu. MOHOMOJEKYISIpHAS
oOparumasi peakiusi mepBoro mopsiaka. I[lapamiensHbie
peaknuu. [locnenoBarenpHbie peakiuu. [IpubmxeHHbIE
METOAbI XUMUYECKOHU KUHCETHUKU: METO
KBa3UCTAI[MOHAPHBIX KOHIIEHTpaLUit; METO/T
KBa3UCTAI[MOHAPHOTO PABHOBECHOTO MPUOIIKEHUS.

Tema 13.
Teopernueckue npeacTaBICHUS
XUMHUYECKON KUHETUKH.

Teopuss  akTUBHBIX  CTOJKHOBeHHH.  [IpumeHeHne
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH UICAIbHBIX T'a30B B
XUMUYECKONH  KuHEeTHKe. O(DQPEKTUBHBIA  JAHAMETP
CTOJIKHOBEHUA. ['HMmore3a AakTUBHBIX CTOJIKHOBEHUU.
[IpuMeHeHne Teopun CTOJIKHOBEHUN K OMMOJIEKYIISIPHOU
peakuuu. Pacuer KOHCTaHTBI CKOPOCTH.

Teopuss  mepexogHoro  coctosHus.  [loBepXHOCTH
MOTEHLIMAJIbHOW DJHEPruu. AKTUBHBI KOMIUIEKC H
KoopauHaTta peaknuu. [Ipoduns nyru peaknuu. BeiBon




OCHOBHOI'0 YpaBHEHUS TEOPUU aKTHBHOI'O KOMILJIEKCA AJIs
OuMoINIeKyIsIpHBIX ~ peaknuii.  CBoOomHass  dHeprus
aktuBauuu. CpaBHEHHE TEOPUM AKTUBHBIX CTOJIKHOBEHHM
Y TEOPUH AKTUBHOI'O KOMILJIEKCA.

MoHO- W TpUMOJEKYJISIPHBIE pEaKUUH B TEOPUU
CTOJIKHOBEHUI u AKTUBHOT'O KOMILJIEKCA.
MoHOMOJNIEKYJISIpHBIE PEAKIUU IO TEOPUU AKTUBHBIX
CTOJIKHOBEHHMH M UX OUMOJEKYISpPHBIH MEXaHHU3M
akTUBalMu. MOHOMOJIEKYJISIDHBIE PpEAaKIUU U TEOpHUs
AKTUBHOTO KOMILJIEKCA. TpHUMONEKYISpHbIE pEaklUuu B
TEOPHUH CTOJKHOBEHHMI M aKTUBHOI'O KOMILJIEKCA.

Peakuuu B pactBopax. IIpuMeHeHue TeopuM aKTHBHBIX
CTOJIKHOBEHUH K peakuusM B pacTtBope. Peaknuu B
pacTBOpe M TEOpHUsl AKTHMBHOIO KOMILJIEKCA. Y paBHEHHUE
bpencrena-breppyma. BrnusgHue HOHHOW CWIBI Ha
CKOPOCTb PEaKILIMH.

Tema 14.
KuneTtnka nemeIx u
(OTOXMMHYECKUX PEaAKIIUH.

OcHoOBHBbIE CTauy LENHON peakuuu. [JinHa nenu 1 3B€Ho
nenu. KuHeTHKka Hepa3BETBICHHBIX LEMHBIX PEAaKIMKA Ha
npuMepe peakuuu odpasoBanus GocreHa. Pa3seTBieHHbIe
nenHele peakuuu. [1omyocTpoB BocIIIaMEHEHHS.

Craaun poToxuMudeckoil peakunu. 3aKOHbI (POTOXHMUU.
KsanToBelii Beixog. OCHOBHBIE THIBI (HOTOXUMHUYECKHX
peakumii. Pasnmuumst Mexay (OTOXMMHUYECKUMH U
TEMHOBBIMH PEAKLUSMHU.

Tema 15.
I"'oMoreHHEIN KaTaIN3.

[lonsiTue katasMza W Katanuszatopa. Buasl karanusa.
Karanurndeckas aKTUBHOCTD. I'omorennsie
KaTaluTuueckue  peakiuud. OCHOBbI  T'OMOTE€HHOI'O
katasmza 1o Ilmurameckomy. OOmMMA  KHUCIOTHO-
OCHOBHOM Karanu3. [IepBUYHBI M BTOPHUYHBIN COJIEBBIE
s dexThr. CriennpuiecKkuii KNCIOTHO-OCHOBHOM KaTalu3.
DyHKIMSA KUCTOTHOCTH [ 'ammera.

Tema 16.
I'eTeporeHHsIil KaTanus.

I'eTeporennsiit KaTaJIn3. OcCHOBHEBIE cTaguu
TETEPOreHHOM KaTAIUTUYECKON peakuuu. XapaKTepHbIE
YepThl  IEeTEPOreHHOTr0  KaTaiau3a. AKTUBAalLMS B
reTePOreHHBIX KaTaJIMTUYECKUX peaKkiusx.
AKTHUBUPOBaHHAS azcopoIusi. Kunernueckas u
i dy3noHHas 00IaCTH TeTePOreHHO-KATATUTHYECKOTO
mpouecca. KnHeTHKa TIeTepOreHHbIX KaTaIMTHYECKUX
peakuuMii B CTaTUYECKUX yCIOBUAX. VcTtuHHas wu
KaXylasics  SHEPrud  aKTUBAallUM  TE€TEPOreHHBIX
XUMUYECKUX PEAKLUN.

Teopun rereporeHHOro Kartaiau3a. AKTUBHBIE IIEHTPHI
TeTEePOreHHBIX KaTaau3aTopoB. MyNbTUIUIETHAS TEOpuUs
Kataimsa. Teopusi akTUBHBIX aHcamoOuel. KaramuzaTopsl
HAa  HOCHUTENSX.  AJCOPOIMOHHBIE  KAaTalU3aTOPHIL.
Karanmutuueckue CBOMCTBa MEPEXOJHBIX  METAJIOB
MEPUOINYECKON CUCTEMBIL.

Tema 17.
DepMEHTaTUBHBIN KaTalu3.

depMeHTHI U MX OCHOBHas kiaccudukamnus. OCHOBHbBIC
CTaauu depMeHTaTUBHON peaxkuuu. depmeHT-
cyOcTpaTHBIN KOMIUJIEKC. OCHOBBI KUHETHKHU
(epMeHTaTUBHBIX peakuuid. YpaBHeHHe Muxasmuca-
MenTeHa 1 crnocoObl €ro MPOBEPKH.




TemaTH4eckui njaaH

ConepxaresibHbI MOTYJIb 1

Ha3Banus
coJepKaTeJbHbIX
MoJYyJiell U TeM

Koan4yecTBO 4acos

OuHas ¢popma 00ydeHHs

3aounasi popma oOyueHust

BCCTO

B T.4.

B T.4.

JIEKITHH
NPaKTHIECKUE
nabopaTtopHbIe

CaMOCTOSITEIIbHAS

pabota

WHIUBUyalbHas

pabota

BCEro
JICKLIH
MPaKTHIECKHE
nabopaTtopHbIe
CaMOCTOSITENIbHAS
pabota
WHIUBU/TyaJIbHAS
pabora

Tema 1.

OCHOBHBI€E TTOJIOKEHHUS
XHUMHYSCKOMN
TEPMOTUHAMUKHU.

30

10 8 12

Tema 2.
[TepBblii 3aK0H
TEPMOJVHAMUKH.

28

Tema 3.
Tepmoxumusi.

26

Tema 4.
Bropoii 3akoH
TEPMOJUHAMUKHU.

28

Tema 5.
XapakTepuCTUUECKHE
GYHKIUY |
TEPMOJIUHAMHUYECKHE
MTOTEHIUAIBI.

25

Tema 6.
TepmoauHamuka
pacTBOPOB.

29

Tema 7.

®da3oBasi paBHOBECHE B
OAHOKOMITOHEHTHBIX
CHCTEMax.

29

Tema 8.

®da3oBo€ paBHOBECHE B
ABYXKOMITIOHCHTHBIX
CHCTEMax.

29

Tema 9.

PaBHOBecue B cucTeMax C
OTPaHUYECHHON B3aUMHOU
PacTBOPUMOCTbBIO
JKUIKOCTEH.

31

Tema 10.

XHUMUYECKOE paBHOBECHE.

33

10 10 13

Hmozo no 1
cooeporcamebHoOMy
MO0y

288

72 920 126




Copep:xaresibHbIN MOTYJIb 2

Ha3Banus
coJepKaTeJIbHbIX
MoOJyJiell U TeM

KoanuyecTBO 4acos

OuHas ¢popma 00ydyeHUs

3aounas popma oOyueHust

BCEro

B T.4.

B T.4.

JIEKLIMKA

TMIPAKTUYCCKUEC

nabopaTopHbIe

CaMOCTOSITEIIbHAS
pabora

WHIVBUTYyabHAs
pabora
BCEro
JEKIUN

TMPAKTUYCCKUEC

nabopaTopHbIe

CaMOCTOsTECIIbHAA

pabora

WHIWBUAYaJIbHAA

pabota

Tema 11.

@dopManbHas KHHETUKA.

42

10

Tema 12.
KuneTnka ci0KHBIX
peaKkuuii.

44

12

14

18

Tema 13.
TeopeTnueckue
MIpeICTaBICHUS

XUMHUYECKON KUHETHUKHU.

42

10

14

18

Tema 14.

KuneTtnka nenseIx u
(hOTOXMMHYECKUX
peaKuii.

40

10

12

18

Tema 15.
T'oMoreHHEbIN KaTaIu3.

40

10

12

18

Tema 16.

['eTeporennslil karanus.

40

10

12

18

Tema 17.
DepMEHTATUBHBIM
KaTaJu3.

40

10

12

18

Hmozo no 2
cooeporcamebHoOMy
MO0y

252

72

90

126




S.METOAUYECKHUE PEKOMEHJIAIIAY JJISI MPOBEAEHUSA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATHUHU

TeMbl JeKIIMOHHBIX 3aHATHH

Ne Konuuecmeo
wn Hazeanue memut waCos
1 |HyneBoii u nepBblii 3aKOHBI TEPMOIUHAMHUKHU. 10

BTOpoil 3aKOH TEPMOAVMHAMUKH. 8
3 |TepmMoaMHaMHUYECKOE€ PABHOBECHE U CaMOIPOM3BOJIBHOE IPOTEKAHHE 6
MIPOLECCOB.
4 |DazoBas paBHOBECHE B OJHOKOMIIOHEHTHBIX CUCTEMaX. 8
5 |TepmoauHaMuKa pacTBOPOB. 4
6 |PaBHOBecHE )XKHIKOCTb — AP B IByXKOMIIOHEHTHBIX CHCTEMaX. 6
7 |PaBHOBECHE )KMIKUX PACTBOPOB C KPUCTAININYECKUMHU BEILIECTBAMM. 6
8 [PaBHOBecue B CHCTEMax C OIPAaHMYEHHON B3aMMHON pacTBOPHUMOCTBIO 6
PKUJIKOCTEH.
9 |®a3oBbie paBHOBECHS KPUCTAIITUYECKOE BEIIECTBO — KUIKOCTb. 8
10 |Xumuueckoe paBHOBECHE. 10
11 |®opmanbHas KUHETHKA. 12
12 |KuHeTuKa CIOXKHBIX peaKiui. 10
13 |TeopeTuyeckue NpeicTaBICHUS XUMUYECKON KUHETUKH. 10
14 |KuHeTnka HEmHBIX U POTOXMMUYECKUX PEaAKIIUH. 10
15 [ComoreHHsbI# kKaTanu3. 10
16 |['ereporeHHsIi KaTamus. 10
17 |PepMeHTaTUBHBIN KaTaIu3. 10
BCEI'O 144
Tembl 1a00paTOPHBIX 3aHATHI
No Ha3Banune Tembl Konuuecmeo
/1 yacoe
1. | Onpenenenuie TerIoBbIX 3((HEKTOB pa3IMUHBIX IPOIECCOB 8
2. | 3aBUCUMOCTb JAaBJICHHS HACBIILIEHHOTO Mapa JIETY4Yero BellecTBa OT g
TEMIIEPATypbl, METOJl KUIIEHUS
3. | OnpeneneHrie KOHCTaHTBI XMMUUECKOTO PABHOBECHUS PEAKIIUHI g
oMbUIeHHs dupa
4. | OnpeneneHue KOHCTAHTbl XUMUYECKOTO PAaBHOBECHSI pEaKLUU g
BOCCTAaHOBJICHUSI HOHOB JKeJle3a
5. | N3yueHune paBHOBECUS )KUIKOCTH-IIAP B IBOMHBIX KUJKUX CUCTEMAX 8
6. | OnpeneneHue MOJIEKYJIIPHON MacChl BEIIECTBA KPUOCKOTTUYECKUM 10
METOJIOM
7. | U3ydyeHune KkpucTaJuIn3aliyi U3 pacTBOPOB NPHU HU3KUX TEMIIEpATYypax 10
8. | 3yueHne B3auMHOW pacTBOPUMOCTH B TPEXKOMIIOHEHTHBIX CUCTEMAaX 15
9. | Onpenenenue kodduirenTa pacrnpenaeacHus] MeXKIY ABYMsI KUIKAMU s
dazamu




10. | U3y4yeHne KMHETUKH peaKlii OMBUICHUS d(Upa B MPUCYTCTBUU MOHOB 1
TUAPOKCOHHSI METOJOM KHCIOTHO-OCHOBHOTO TUTPOBAHUS
11. | U3y4yeHne KHHETUKH peaKlii OMBUICHUS d(Upa B MPUCYTCTBUU MOHOB 14
TUAPOKCUIIA METOJOM KOHITYKTOMETPUU
12. | 3y4yeHne KMHETUKH peakLuy HoIupOBaHus alleTOHA METOJOM 14
HOJOMETPUYECKOTO TUTPOBAHUS
13. | M3y4ueHne KMHETUKH peakLuy pas3yioKeHUs IEPEKUCH BOJOpOia 12
ra30MeTPUYECKUM METOJ0M
14. | 3y4yeHre KHHETUKHU PEAKIIUU Pa3JI0KEHUSI MOYEBUHBI B BOJHBIX 12
pacTBOpaxX METOJOM KOHJIYKTOMETPUH
15. | M3yueHne KMHETUKH peakLuu pa3jIoKeHNUs KOMIJIEKCHOTO HOHA 1
TpHOKcaJlaTa MapraHiia MeToJIoM (POTOKOJIOPUMETPHH
16. | 3ydyeHre KHHETUKHU PEAKIIUU MYTapOTaIlMH TJIFOKO3bI B BOAHBIX 1
pacTBOpaX MOJSIPUMETPUYECKUM METOJIOM
17. | U3ydyeHne KUHETUKHU PEAKIIUY MHBEPCUU TPOCTHUKOBOTO caxapa 14
MOJISIPUMETPUYECKUM METOAOM
BCET'O 180
6. METOANYECKHUE PEKOMEHJIAIIUU 11O OPTAHU3AILIUN
CAMOCTOSTEJBbHON PABOTHI CTYJIEHTOB
Opranusanusi CaMoCTOATEILHONH padoThI CTYJA€HTOB
No Konuuecmeo
wn Ha3zeanue memoi waCos
1 |HyneBoii u nepBblii 3aKOHBI TEPMOJIUHAMHUKHU. 12
2 |BTopoil 3aKOH TEpMOINHAMUKH. 12
3 |TepMoaMHaMHYECKOE€ pABHOBECHE W CaMOINPOU3BOJIBHOE MPOTEKAHHE 12
[IPOLIECCOB.
4 |Da3zoBas paBHOBECHE B OJHOKOMIIOHEHTHBIX CUCTEMAX. 12
5 |TepmoauHamuka pacTBOPOB. 13
6 |PaBHOBecHE )XKHIKOCTb — AP B IByXKOMIIOHEHTHBIX CHCTEMaX. 13
7 |PaBHOBECHE )KMIKUX PACTBOPOB C KPUCTAININYECKUMHU BEILIECTBAMM. 13
8 |PaBHOBecue B cHCTeMax C OrPAaHUYEHHON B3aMMHOM pPaCTBOPUMOCTHIO 13
PKUJIKOCTEH.
9 |Da3oBbie paBHOBECHS KPUCTAININYECKOE BEUIECTBO — KUJIKOCTD. 13
10 [(XumMuueckoe paBHOBECHE. 13
11 |®opmanbHas KUHETHKA. 18
12 |KuHeTuKa CIOXKHBIX peaKiui. 18
13 [TeopeTuueckue npeacTaBiIeHUs] XUMHUUECKOH KMHETHKH. 18
14 |KuHeTnka HEmHBIX U POTOXMMUYECKUX PEaKIIUH. 18
15 [omoreHHsbI1 KaTaIn3. 18
16 |['eTeporeHHbIN KaTaIu3. 18
17 |PepMeHTaTUBHBIN KaTaIu3. 18
BCEI'O 252




10.

11

12.

13.

14.

15.

16.

17.

18.

19.

7. THAUBUAY AJIBHBIE 3AJIAHUS
(He npedycmompeHvl npocpammott)

8. KOHTPOJIBHBIE BOITPOCHI K MPOMEXXYTOYHOM ATTECTAIIUA

Pazgen «Xumuuyeckasi TepMOIHUHAMUKA»
[aiite omnpeneneHue TEPMOAMHAMHYECKONW CHUCTEMBI, OKpYXKarollen cpenapl, BceneHHOM,
TEPMOCTATA.
Kakue cucteMbl Ha3bIBalOTCA T'€TEPOTCHHBIMU, TOMOT€HHBIMU U OfHOpoAHbIMH? [IpuBenute
MIPUMEPBI TAKMX CUCTEM.
[IpuBeaute KiacCUPUKALUIO TEPMOAMHAMHUYECKAX CHCTEM IO MX CHOCOOHOCTH OOMEHa C
OKpYKaloIle Cpeoi BEIIECTBOM U SHEPTHUEH.
UTto Takoe paBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOM CHUCTEMBI MU B 4YE€M IMPOSIBISETCS
JTMHAMUYECKUHN XapaKTep 3TOro paBHOBECHS?
[MpuBeaute Knaccudukamo TEPMOIUHAMHYECKUX MapamMeTpoB. Kakue ¢puznyeckue BeTUIUHBI
OTHOCAT K HWHTEHCHUBHBIM TEPMOJMHAMMYECKMM IapaMerpamM? 3aluIIuTe MaTeMaTH4eCKOe
ypaBHEHHE, OTOOpakallee aJIUTUBHOCTh CBOMCTB SKCTCHCHUBHBIX TEPMOJAMHAMUYECKUX
apaMeTpoB.
JlaiiTe onpeneneHrs paBHOBECHBIX U 00paTUMBIX TporieccoB. Kak oHM CBs3aHBI MEXy COO0M?
[TpuBenure (HOpMyIHPOBKU OBYX IOCTYJIATOB HYJIEBOIO 3aKOHA TEPMOJUHAMHUKHU. 3alUIIUTE
MaTEMaTUYECKOE BBIPAXKEHHUE ITOTO 3aKOHA.
Onumure NPUHLUI MOCTPOSHHUS SMIMPUUECKUX TEeMIEpaTypHbIX Imkan. HazoBure ux oOruiue
HEJIOCTATKHU.
CdopmynupyiiTe OCHOBHBIE MOJIOXKEHUS, KOTOPbIE NMPUHUMAIOTCS B KAauyeCTBE aKCHOMBI MpPH
MOCTPOCHUU aOCONIOTHBIX TeMIIEpaTypHBIX IKan. Kak CBS3aHBI pernepHble TOYKU U €IUHUIIBI
temnepaTtypsl B mikanax KensBuna u Lenscus?
Kaxk B TepmoinHamMuke onpenensiercs BHYTPEHHIS SHEPrus Tena (cuctemsl)? @opMel iepenaun
SHEPruy, dJIEMEHTapHAas TEIJIOTa U dJIeMEHTapHas padoTa, eAUHHIIBI UX U3MEPEHHUS.

. [IpuBeuTe Hanboee BasKHBIE B XUMHUECKOW TEPMOIMHAMHKE (POPMYJIMPOBKH MEPBOTO 3aKOHA

TEPMOJUHAMUKH, 3aITUIINTE €T0 YpaBHEHUSI.

Kakue cBolicTBa mMeeT uJeallbHBIN ra3 U ueMy paBHA padoTa pacIiIMpeHus UAeaTbHOrO ra3a B
M300apHBIX, M30TEPMHUECKHUX, aauabdaTUYEeCKuX U HM300apHO-U30TEPMUUYECKUX YCIOBUSX
npoBeeHus mpouecca?

Kakoe CBOWCTBO BHYTPEHHEH SHEPrHUM HCHOJIB3YETCd B KAade€CTBE OCHOBHOTO HCXOIHOTO
MOJIOKEHUS TIPU OTPEACIICHUH BUJA KAJIOPUUYECKOTO YPAaBHEHUSI B U30XOPHO-U30TEPMHUUECKUX
ycnoBusx? Kakoi Gpusuueckuil CMbICI HMEIOT Kanopudeckue kodduumentst Cy, Cy, h, [?

Kak Ha ocHOBe ypaBHEHMs MEpPBOTO 3aKOHA TEPMOAMHAMUKH BBOAUTCS (DYHKIUS COCTOSTHUS —
sHTanbnusA? Jlaiite onpeneneHue SHTaIbINU.

[Ipu kakux yCcIOBHUSAX dIEMEHTAPHYIO TEIUIOTY 6(Q MPUPABHUBAIOT K MOJTHBIM Au(depeHInanam
BHYTPEHHEHN YHEPIUU U SHTAJBITHU?

Jaiite onpeneneHre UICTUHHOW U CPEIHEN TEIUIOEMKOCTH, 3alUIINTE COOTHOIIEHnE Mexay Cy
u C, s uaeanbHOro rasa. Kakumu ypaBHEHWSMH allpPOKCUMHUPYETCS TEMIEPATypHas
3aBUCUMOCTH TETUIOEMKOCTH C),?

Kakumu ypaBHEHHSIMH BBIpa)kaeTCsi B3aMMOCBA3b TeMIIEpaTyphl NaBi€HHs U oObeMa MpH
a11abaTHYecKoM pacIIupeHuu (CxKaTus) UaeaabHoro raza’?

YTo moHUMAIOT MOJ MPOCThIMU BenlecTBaMU? KakoBbI yCIOBHS CTaHAAPTHOTO COCTOSTHUS IS
ra3oB, YUCTBIX BEIIECTB B KOHJICHCUPOBAHHOM COCTOSIHUH, PACTBOPOB?

[IpuBenute QGopMymUpoBKM W ypaBHEHHs 3akoHa l[ecca u ero cieactBuid. Uto Takoe
CTaHJapTHAs TEIJIOTa XUMHYECKON PEeaKINK IMPY TOCTOSTHHOM JIaBJICHHUH, TETUIOTa 00pa30BaHUS
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XUMHYECKHX COEAMHEHUI M MOHOB U3 MPOCTHIX BEIIECTB, TEIJIOTa CTOPAaHUs, TEIJIOTA pa3pbiBa
cBs3ei?

[aiite omnpeneneHue MHTErPAIbHON TEIJIOThI PACTBOPEHMS, IEPBOM U IMOJHOM WHTETPaJIbHOU
TEIUIOTHI PACTBOPEHM S, HHTErPATbHON TETUIOTHI pa30aBieHus (TIOJTHON M MPOMEKYTOIHOM ).

OT yero 3aBUCUT HalNpaBJIeHHE U3MEHEHHUS YHTAJIBIIUN XUMUUYECKON peaklMy MPU MOBBIIICHUH
temneparypsl? [Ipoananusupyiite ypaBHeHue 3akoHa Kupxroda B nuddepenunansnoii popme.
B 4em 3akirouaroTcst 0cOOEHHOCTH MPOBEAEHUS PACYETOB U3MEHEHUS SHTAIBIINU XUMUYECKOM
peakuuu ¢ MPUMEHEHHEeM HHTerpalbHOi (hopmbl ypaBHeHHs] Kupxroda B y3KOM M HIHPOKOM
JMana3oHe Temmneparyp?

[IpuBeaute hopMyITUPOBKU BTOPOTO 3aKOHA TepMoauHaAMUKU B (hopme moctynatoB Kiaysmyca
u Tomcona (opma KenbBuHa). B kakux ciydasix BO3MOXKHBI: Tiepeiada TEIJIOTHl OT MEHEe
HArpeToro Tela K Oojiee HarpeToMmy; mpeoOpazoBaHHE TEIUIOTHI B PabOTy B HUKIMYECKOM
npouecce?

Kakue paBHOBECHBIC TIPOIECCHI pACIIMPEHUs (CKATHUSI) BHOCAT BKJIAA B pabOTy, COBEPIIAEMYIO
uukiaom Kapuo?

3anumuTe paBEHCTBO W HepaBeHCTBO Kiaysmyca, mnpuBeaute (HOpPMYIHPOBKHA H
MaTeMaTUYECKUEe BBIpaXEHUsI MEepBOM U BTOpod Teopem KapHo 1711 paBHOBECHBIX U
HEPaBHOBECHBIX LIMKIMYECKUX MPOIECCOB.

Kak na ocHoBe paBeHcTBa Kiaysmyca BBOmuTcs (pyHKIMsI cocTossHHS — dHTponua? K kakum
TEPMOJIMHAMUYECKUM MEPEMEHHBIM OTHOCUTCS SHTPOIHS U YTO OHA XapaKTEepHU3yeT?

Kak wusmeHsieTcst SHTponusi Npu NPOTEKaHWU B CHCTEME PAaBHOBECHBIX M HEPaBHOBECHBIX
npoueccoB? [lpuBenure paBeHCTBA U HEPABEHCTBA, KOTOPBIE SBIISIIOTCS MaTeMaTHYECKUMHU
BBIPQXEHHUSIMH BTOPOT'O 3aKOHA TEPMOJUHAMUKH.

[IpuBeaute GOpMyTUPOBKY M MaTEeMaTHUYECKHE BBIPAKCHHSI 3aKOHA BO3PACTAaHUSI SHTPOIUU.
ChopmynupyiTe ClIeaCTBUS ATOTO 3aKOHA.

B kakux cucreMax W3MEHEHHME DSHTPONHH SIBJISETCS KPUTEPUEM CaMOIPOU3BOIHLHOTO
MPOTEKaHUS MIPOLIECCOB U COCTOSTHUSI paBHOBECHS?

UTo Takoe BHYTPUCHCTEMHOE MPOU3BOJACTBO AHTponuu A;,S? Kak m3ameHseTcss sHTponus npu
YCTaHOBJIEHUH TEIUIOBOrO OajaHca MeXAYy ABYMs TelaMH, Pa3AelIeHHbIMU MEPEropoOIKON C
HU3KOH TEeTIONPOBOIHOCTHIO?

. 3anuIuTe ypaBHEHHUS NS W3MEHEHMS SHTPONHUU MpPU TNMPOTEKAHUM PA3IUYHBIX MPOIECCOB

(a3oBBIX MEpPExXoa0B MEPBOTO POAA, HATPEBAHUS TBEPBIX TEN, KUIAKOCTEH, HICATbHBIX T'a30B,
pacuIMpeHus U1eanbHbIX ra30B U JIp.).

Uto Takoe TepMOAMHAMUYECKAs BEPOSTHOCTh M Kak OHa CBsi3aHa C SHTpomnuen? 3anuiiure
dbopmyny bonbimana.

K kakuM JBYM OCHOBHBIM TOJOXEHHSM CBOAMTCS pacIIMpeHHas (OpPMYIHPOBKA TEIJIOBOM
teopeMbl Hepucra? Kak Tteopema HepHcra cornacyercs ¢ BEpOSITHOCTHOW WHTEpIpeTaruen
SHTPONUH?

[IpuBenute popmynupoBky noctynara [Inmanka. UeM 3TOT mOCTyJaT OTIWYAETCS OT TEIJIOBOM
TeopeMsl HepHcra?

Kakue cBoiicTBa uMEIOT BemecTBa BOJM3M aOCONMIOTHOTO HYyJs TemrepaTypbl? Kak
BBIYUCIIACTCA aGCOHIOTHaSI OHTPONHA 110 SKCIICPUMCHTAJIbHBIM IlaHHbIM?

Ha ocHoBe aHamu3a UW3MEHEHHS OSHTponMM  BceneHHOW  yCTAaHOBHUTE  KPUTEPUU
TEPMOJMHAMUYECKOTO PAaBHOBECHS U CaMOIPOU3BOJILHOTO MPOTEKAHUs MPOLecca B 3aKPHITOM
CUCTEME.

C kakoil LeNbI0 B TEPMOAMHAMHUKE BBOAATCA (DYHKIIMH COCTOSHUS — CBOOOIHAS SHEPTHUs
['enbmromnbiia u cBoO0gHAS YHEprUs ['166ca?

Kaxkolt maTemaTnyeckuil B UMEIOT KPUTEPUH CaMOIIPOU3BOJIBLHOTO MPOTEKAHUS MPOLECCOB U
COCTOSTHUSI PABHOBECHS B 3aKPBITHIX cHUCTEMax?

[Ipn kakuxX yCIOBHSIX MaKCHMalbHas MOJIe3Has paboTa, cBepX pabOThl pacHIMpeHUs, paBHA
yobu: 1 — cBoOOHOI 2HEeprun [ m60ca; 2 — cBoOonHOM sHEepruu ['enpmronbia?
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Yro Takoe XapaKTepUCTUYECKHE (YHKLUHU, TEPMOJUHAMUUYECKHE MOTEHINAJbI, €CTECTBEHHBIE
nepeMeHHble? 3anuiuTe GyHAaMEeHTabHbIE YPaBHEHHUS TEPMOIUHAMUKHY [T MTOTeHIUaNoB U,
H F,G.

.Kak Ha ocHOBe (hyHIAMEHTANIbHBIX YPaBHEHUH TEPMOJMHAMHUKH MOXHO TIIOJYYUTh

cooTHowmeHuss Makcsemia?

3anmummre ypaBHeHHs [100ca—I['enpMmronpiia W ONpeaeNuTe HANpPaBICHUE W3MEHEHUS
orHommenuit AG/ T u AF/ T nipu OBBIIICHUN TEMITEPATYPHI.

Kak 3aBucuT oT pmaBneHus cBoOoxHas sHepruss I'mb60ca TBEpABIX M JKUIKUX BEIIECTB,
U/IeaTbHBIX U peasbHBIX ra3oB? YTo Takoe GyruTUBHOCTH U K03 uumeHT GyruTuBHOCTH?

Kak BBOmUTCS (YHKIIUS COCTOSHUS — XUMHYECKMHA moTeHnuan? Kakoit BuUI NPUHUMAIOT
¢dbyHaaMeHTalbHbIe YPaBHEHNUS TEPMOJIUHAMUKH I OTKPBITHIX CUCTEM?

OO0ocHyliTe KpUTEpUH TEPMOJUHAMUYECKOIO PAaBHOBECUS U CAMOIPOMU3BOJIBHOIO MPOTEKAHUS
mpouecca B OTKpBITOM  cucteme. UYTo XapakTepusyeT XUMUYECKMM IIOTEHUUAl B
MHOTOKOMIIOHEHTHBIX CHCTEMAax?

Kakue TepMoanHaMuyeckue napaMmeTpbl MHOTOKOMIIOHEHTHBIX CHCTEM CBSA3BIBAIOT YpPaBHEHMS
I'n66ca — Jlrorema, u Kakoil BBIBOJ CJIEYET U3 ATOM CBA3H?

OO6cynute oO0mue yCIOBUS TEPMOJMHAMMUYECKOTO PpABHOBECHUS M CAMONPOU3BOJIBHOIO
IIPOTEKaHUs IPOLecca B U30JUPOBAHHBIX, 3aKPBITHIX U OTKPBITBIX CUCTEMAX.

Hatite omnpeneneHuss TMOHATUAM: (as3a, COCTaBIAIOIIEE BEIIECTBO MHOTOKOMITOHEHTHOM
CUCTEMBI, KOMIOHEHT. Kak ompeznensercs 4uCIO KOMIIOHEHTOB B CHUCTEME, B KOTOPOM
IIPOTEKAIOT XUMUYECKHE PEAKIUU?

Ha ocHoBe ananu3a (QyHZaMEHTaNbHBIX YpPaBHEHUIN TEPMOIMHAMUKU IUIi OTKPBITBIX CHUCTEM
obocHyiTe ycioBus (Ha3oBOTO PaBHOBECHSI.

Kax n3aMeHs10TCca XMMUYECKHUI TOTEHIIMANI, €T0 IPOU3BOIHBIE 110 TEMIIEPATYPE U JaBICHUIO IPU
¢da3oBBIX TmMepexomax TMmepBoro W BToporo poxa? Kakod BUJ HMMEIOT TeMIepaTypHbIC
3aBUCHMOCTH XUMMYECKOTO MOTEHIIHANa M MOJNBHBIX TEPMOJMHAMHYECKHX MapameTpos: H, V,
S, Cy?

UTto Takoe [aBJIEHUE HACBHIINIEHHOIO Mapa M KaK OHO 3aBUCUT OT TeMmepaTypbl? 3amuuiure
ypaBuenust Knameiipona u Knaysuyca — Knaneiipona. Chopmynupyiite npasmwia TpyToHa u
['mnpneOpanara.

3anummMre MaTeMaTHYeCKue BbIpakeHus nmpasuia ga3 ['m66ca. OObsicHuTe HU3NYECKHI CMBICT
TEPMOJIMHAMHUYECKOTO YHUCIIa CTENEeHEeH CBOOOIbI.

Ha ocnoBe anammsa ypaBHenuit Knaneiipona u Knaysuyca — Knaneiipona oObsicHUTE BH[
KpHUBBIX (Da30BBIX paBHOBECHUIl Ha AMarpamMme cCOCTOsHHUA BoJbl. Kak M3MeHsercs remnepaTtypa
IUTABJIEHUS JIbJA, @ TAK)KE TEMIIEpATypa KUIIEHUS BOJbI DY YBEJIMYEHNN BHEUIHETO 1aBICHUS?
Kak wu3MeHsieTcss TepMOIMHAMHUYECKOE YHCIIO CTeleHeH CBOOOIBI TPH H30TEPMHUECKOM
KOHJICHCAIIUH Tapa, a TAKKe N300apHOM IUIABJICHUH JIbJa U KUTIEHUH BOJIBI?

Uto Takoe KpUTHYECKasi TOYKA U KPUTHUECKOE cOoCTOsiHME BemlecTBa? Kakue cBOWCTBA MMEET
BEIIECTBO B CBEPXKPUTUYECKOM COCTOSIHUU?

[IpencraBeTe cxemarmdeckoe u300pakeHue (a3oBOM auarpaMMmbl JAMOKCHAA YIJIEpona,
oO0bsicuute ee Bui. Kakue ¢azoBbie mepexoanl neporo poaa CO, MOTYT MPOUCXOAUTH MPU
aTMOoc(hepHOM J1aBJICHUH?

Kak cBs3aH TemmepaTypHbIM Juana3oH YCTOHYMBOCTH KpHCTALTMUECKUX (a3 ¢ maBieHHEM
HACBIIIEHHOT 0 NTapa HaJ HUMHU? Onummre $pa3zoByro AUarpaMMy Cephl.

[IpencraBpTe cxemaTHueckoe n3oOpakeHue (a3oBoil nuarpammbl OeHzodeHoHa. OObBACHUTE,
noueMy Kpuctajuimueckas Moaudukanus oenzoghenon-1 TepMOJMHAMUYECKH HEYCTONYMBA.
YeM OTIIMYAIOTCS YHAHTUOTPONHBIA U MOHOTpONHBIN (a3oBbie mepexoabl? Cdhopmynupyiite
npaBwio OcTBanbaa.

JlaiiTe ompezneneHHe pacTBOpa M KOMIIOHEHTa pactBopa. [IpuBenute KiaccupuKaiuio
pPacTBOPOB I10 arperaTHOMY COCTOSIHUIO.

Kakue tepmoauHamuueckue mapaMeTpbl XapaKTepU3YIOT KOMIIOHEHTHl pacTtBopa? Kaxkue
CHoCOOBl BBIPAXKEHUSI KOHLEHTPALMM KOMIIOHEHTOB ra3oBbIX, KHJIKHUX U TBEPIBIX PACTBOPOB
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UCTIONB3YIOTCA B (u3myeckor xumuu? JlaliTe ompeneneHne MOJBHON —MapIdaIbHOU
TEPMOJUHAMUYECKON BEIMUNHBI.

Kakne cuctembl OTHOCAT K HACaIbHBIM pacTBopaMm Tra3oB? Kakod BuJ UMEIOT ypaBHEHWMS,
ONMCHIBAIOLINE KOHLEHTPALMOHHBIE 3aBUCUMOCTH XHMUYECKUX IOTEHILMAIOB KOMIIOHEHTOB
UJICaNIbHBIX PACTBOPOB ra30B?

Bblpazute XMMHYECKHMI TOTEHLHMANl KOMIIOHEHTOB JKHIKOTO pacTBOpa Kak (DyHKIUIO
NaplUUaIbHOTO JABICHUS WU (YTUTUBHOCTU 3TOTO KOMIIOHEHTA B HACBHIIICHHOM Mape.

Jaiite omnpeneneHue uaeanbHoro pactsopa. Kakoil BuI MMeEIOT ypaBHEHMs 3akoHa Payns u
3akoHa ['enpu? UeM onu oTiimyarorcs?

Kaxkue (pakTopsl BBI3BIBAIOT MOJIOKUTEIBHBIC H OTPUIATENIbHBIE OTKIOHEHHS OT 3akoHa Payis?
Kaxkue pacTBOpBI Ha3BIBAOTCS TIPEICITBHO Pa30aBICHHBIMU?

Kaxoil BUJT UMEIOT KOHLIEHTPALlMOHHBIE 3aBUCHUMOCTH NMapLUAJIbHBIX JaBJICHUN KOMIIOHEHTOB
OMHApPHOTO PacTBOpA JETYUHX KUAKOCTEH, a TaKXkKe IMOJTHOTO JaBJICHHs HACHIIIEHHOTO Hapa Jyis
U/ICTBHOTO U IIPEeNbHO Pa30aBICHHOTO PacTBOPOB?

[aiite omnpeneneHre TEPMOAMHAMHYECKONW aKTUBHOCTHM KOMIIOHEHTa pacTBopa. Uemy paBeH
KOO(QQHUIMEHT aKTUBHOCTH JJSI PACTBOPUTENS M PACTBOPEHHOTO BEIIECTBA B IPENEIbHO
pa30aBIICHHBIX pacTBOpax?

3anuiuuTe ypaBHEHUS JJII XMMUYECKOrO MOTEHIMAIa KOMIIOHEHTOB WIEAIBHOTO M PEATIBLHOTO
pPacTBOPOB.

Ha ocnHoBe ypaBHenus ['m60ca— [[rorema mnpuBenuTe BBIBOA IEPBOTO M BTOPOrO 3aKOHOB
KoHnoBanosga.

[IpoBeaute ananu3 (a3oBoil qUArpaMMsbl KHUIKOCTh — Map OMHAPHOIN CHCTEMbI B KOOPAMHATAX
JaBJICHUE — KOHIIEHTpAIUsl BTOPOro KoMroHeHTa. Kak u3MeHseTcsi cocTaB paBHOBECHBIX (ha3 U
JTaBJIEHUE B IIPOLIECCE KUIIEHUS pacTBOpa’?

Kaxoit Bua mmeer ¢aszoBas auarpaMma >KHIAKOCTh — Map OWHApPHOW CHCTEMBI B M300apHBIX
ycrnoBusx? Kak u3MeHsercs Temiieparypa KWIIEHUs pacTBOpa, M KOHIIEHTpalMs BTOPOTO
KOMIIOHEHTa B PaBHOBECHBIX (ha3ax B ImpoIecce KUMEeHUs ?

Kax n3mensiercst coctaB KUISLIEH )KUIKOCTH U KOHJEHCATa IPU MOCIEI0BATENbHOM IEPETOHKE
pacTBOopa B HECKOJBKO CMEHSIEMbIX MpHEMHbIX cocyaoB? Kak Ha3bIBalOTCS MOTY4YEHHbBIE
PacTBOpBI U YEM OHH OTJIMYAOTCA?

Uro Takoe pektudukanua? Kakolt 3akoH JI€KUT B OCHOBE ATOro mporecca? 3a cueT 4ero
NOJEPKUBAIOTCS MTOCTOSHCTBO COCTaBa KUILLIETO pacTBOpa U €ro TEMIIEpaTyphl B IPOLECCE
pexkTuduKanumn?

Kakue mporecchl OJHOBPEMEHHO TMPOTEKAIOT Ha KaXIOW Tapeike peKTU(UKAIMOHHON
KOJIOHHBI?

Kakwue pacTBOpbI Ha3bIBAIOT a3€0TPONHBIMU? B ueM 3aKkiIro4aroTcsi 0COOEHHOCTH PeKTH(PHUKALINN
OMHApPHBIX CUCTEM, B KOTOPBIX 00Pa3yloTCs a3€0TPOIMHBIE PACTBOPHI?

Kaxue pacTBOpbI Ha3bIBAIOT HACBHIIIEHHBIMH, U YTO TAKOE PACTBOPUMOCTH?

Ha ocHoBe ycnoBusi paBHOBecusi ()a3 B HACBHIIIEHHOM pPacTBOPE YCTAHOBUTE BUJI YpaBHEHHIA
TEMIIEPaTypHO 3aBHCHUMOCTH PACTBOPUMOCTH KPHCTAUIMUECKUX BELIECTB C 00pa3oBaHUEM
pealibHbIX, IPEEIbHO pa30aBIeHHBIX U UCAIBHBIX PACTBOPOB.

Kaxue cBolicTBa KOMIIOHEHTOB pacTBOpPa OKa3bIBAIOT BIMSHUE HA TEMIIEPATYPHYIO 3aBUCUMOCTD
pPacTBOPUMOCTH?

[ToueMy Temneparypa KUIIEHUS pacTBOpa C pOCTOM KOHLIEHTPALIMKM PAaCTBOPEHHOIO BELIECTBA
MOBBILIAETCS, a TeMIepaTypa KpUCTaIM3aluuu MoHikaercsa? Kak mpu 3ToM u3MeHsETCs
¢azoBas quarpaMma pacTBOpHUTENs?

Kakoli BuA uMEIOT ypaBHEHHS [UIsl MOHIKEHUS TeMIlepaTypbl 3aMep3aHusi M IMOBBILICHUS
TEMIEPATYpbl KHUIIEHUS PacTBOPOB HEJIETYYHMX BEIIECTB, M IPU KaKUX YCIOBUSAX OHHU
BBITIOJIHSIIOTCA?

Kakme mapamerpsl, M A1 Kakoro KOMIIOHEHTa pPAacTBOpPAa OIPEAEISAIOT 3HAYEHUS
KPUOCKOTIMYECKUX U F0YITMOCKOMMYECKUX KOHCTAHT?



82. JlaiiTe ompeneneHuss OCMOCY U OCMOTHYECKOMY JIaBJIeHUI0. UTO SBISIETCS JIBHXKYILIEH CUIION
OCMOTHYECKOI0 IEPEHOCA PACTBOPUTEIS B pacTBOp?

83. [IpuBenuTe BBHIBOJ YpPaBHEHUM OCMOTHYECKOTO [ABJIICHUS JUISl PEAIbHBIX W HUJICATbHBIX
pa30aBIECHHBIX PACTBOPOB HEAIEKTPOIUTOB U AIIEKTPOJIUTOB.

84. Uto Takoe M30TOHUYECKHH KOIPPUIIUEHT, Kakue (HaKTOPhI ONPEACIISIOT €r0 BETUINHY?

85. Kakue cBolicTBa pacTBOPOB Ha3bIBAIOTCS KOJUIMTATUBHBIMU?

86. Kakue sBieHHs, CBSI3aHHBIE C OCMOCOM, HMMEIOT OOJIBIIIOE 3HAYEHHE IJII OMOJOTHYECKUX
cucrtem?

87. Ilpn Kakux YCIOBUSIX MPOUCXOAMUT MEPEHOC PACTBOPUTEINS W3 PacTBOPa B COCYH C YHCTHIM
pacTBOpUTENIeM Yepe3 TMOJIYNPOHHMLIAEMYIO TEeperopoaky? VYKaxure o0JacTh NPUMEHEHUs
obpaTHOTO OCMOcCa.

88. KakuMu ypaBHEHHMSIMH BBIPAKAIOTCS TEPMOJAWHAMHUYECKHE (DYHKIIMH CMEIICHHS XKMIKOCTEH,
M30BITOYHBIE TEPMOJUHAMHYECKHUE PYHKIMH U JUHUS (a3oBoro pasaenenusa? Kakue pacTBOpsI
Ha3bIBAIOTCS PETYJISIPHBIMU U aT€PMaTbHBIMU?

89. Ha mpumepe aHanu3a guarpamMMbl CUCTEMbI HUTPHJI MTPOMUOHOBON KHCIOTHI — BOJIa OMMIIUTE
u3MeHeHne (pa30BOrO COCTOSHUS CHUCTEMbl IPH YBEJIMYEHUH KOHIEHTpPAIlMM BOIBI U
MOBBILICHUH TEMIIEPaTypHhI.

90. Yto Takoe CONpsKEHHBIE TOUKH, HOJIA, BEPXHsIsI KpUTHYECKasi TeMneparypa pactBopenus? Kak
dbopmynupyercs npaBuiio Ayekceena?

91. B ueMm 3akiroyaeTcsl IpaBWJIO pbluara U Kak OHO NPUMEHSETCS JUIsl ONPENENIEHUsT MacCOBOIO
cooTHoteHus $asz?

92.Yem oObscHseTCA (a30BOE PACCIOCHHE SJKUAKOCTEH NpPHU BO3pACTaHUU TEMIIEPaTyphl B
CHUCTEMaXxX C HUKHEW KPUTUUYECKON TEMIIEPATYPOl paCTBOPEHUS?

93. Kakue cBOHCTBa PaBHOCTOPOHHETO TPEYTOJIbHHKA JIeKAaT B OCHOBE METOJOB OTOOPasKEHUS
KOHIEHTpauui ¥ (WJIM) COOTHOIIEHHS KOMIIOHEHTOB B TPEXKOMIIOHEHTHBIX cHcTeMax (II0
I'u66cy u Po3ebymy)?

94. Kak oroOpaxaercs ¢aszoBas auarpaMma TPEXKOMIOHEHTHOW CHCTEMBI C OTpaHUYCHHOU
B3aMMHOW PAaCTBOPUMOCTBIO Ha TPaHAX TPEYrojbHOW NpU3MbI U B ee oObeme? Haueprure
U30TEPMUYECKOE CEYeHHE 0ObEMHOM TnarpaMMBl.

95. B 4yeMm 3akio4aroTcs 0COOGHHOCTH MPUMEHEHHS MpaBUila pbluara U MOCTPOEHUS! CUCTEMbI HOJl
Ha TpeyrojibHOH (ha3oBoit nuarpamme? [IpaBuno Tapacenkosa.

96. IlpuBenuTe NOKa3aTENbCTBO 3aKOHA paclpelesieHus. B Kakux ciaydasx 3TOT 3aKOH MOXHO
BBIPa3UTh B  BHJI€ OTHOIIEHUS  KOHIIGHTpAlUi  pacmpeleisieMoro  BellecTBa B
HECMEINBAIOIINXCS )KUJIKOCTIX?

97. Kakoe BIWsHHE Ha KOHCTaHTY pacHpeleieHus OKa3blBaeT 00pa30BaHHUE ACCOIIMATOB MOJIEKYII
pacnpenensemoro Beuiectsa? 3anumute Gopmyisl Hlunosa.

98. Uto Takoe K0d(PGUIIUEHT paclpeie]ICHUsI U CTETICHh U3BJICYCHHS dKCTPArupyeMoro BelecTna?
Jaiite onpenenenue skcTpakuuu. Kak ocyliecTBisieTcs: MHOTOKpaTHas (IepUoANYecKas WU
JIpoOHasT) SKCTPAKIIHS?

99. Ha ocnoBe ananusa ypaBHenusi lllpenepa oObsICHUTE BUJA KOHIICHTPALIMOHHON 3aBUCHMOCTHU
TEeMIEpaTyphbl HaYala KpUCTAITU3alMK KOMIOHEHTOB OMHAPHBIX CUCTEM (JIMHUI IMKBHUIYCA).

100. Kakue (hazbl HAXOATCA B COCTOSIHUM PAaBHOBECHSI HA JIMHUAX JTUKBUAYCA, & TAKXKE B TOUKE U
Ha JIMHUM BTEKTUKU OMHAPHON CHUCTEMBI, COCTOSIICH U3 KOMIIOHEHTOB A U B?

101. Onwumute (a3oBbIl COCTaB M ONpeaeTUTe TEPMOAMHAMUYECKOE YUCIIO CTENEeHEeH CBOOOIBI
BO Bcex (ha30BBIX MOJISAX MPOCTOM IBTEKTHUECKOU (Pa30BOI 1rarpaMMel.

102. Kak wu3mensercss ¢a3oBoe COCTOSHHE CHUCTEMbl M YHCIO CTENeHed CBOOOAbI TpHU
OXJIQXKJIEHUH PpACIUIaBOB H3BTEKTHUYECKOIO W HE OHBTEKTUYECKOTO COCTaBa JJisi MPOCTOM
IBTEKTHUYECKOU (ha30BOM AUarpamMmbl?

103. Kak ompenenseTcss cocTaB paciulaBa M MacCoBO€ COOTHomieHHe ¢a3 B Ipoliecce
KPUCTAJIJIN3ALMU OJJHOTO U3 KOMIIOHEHTOB CUCTEMBI?

104. KakoBbl 0COOCHHOCTH KPHUCTAJUIM3AIIMU PACIIABOB JIJII CHCTEM, B KOTOPBIX OOpa3yroTCs
COEIMHEHUS, IUIABAIIUECS KOHTPYIHTHO?



105. Kaxk usmensercs pa3zoBoe COCTOSHHME, COCTaB paciulaBa M YHCIO CTENEHEH CBOOOBI MpH
OXJIAXJICHUU DACIUIAaBOB i CUCTEM, B KOTOPBIX OOpPAa3yIOTCsl COEAMHEHUS, IUIaBSIINECs
WHKOHTPYIHTHO?

106. [laiiTe onpeneneHue NEpUTEKTUIECKOMY Mpolieccy. YTo Takoe Touka, TemrepaTypa 1 JIMHUs
MIEPUTEKTUKHU?

107. Hcue3HoBeHHEM Kakoil (a3bl 3aKaHYMBAETCS MEPUTEKTHUYECKHUM MPOLECC MPH OXJIaKICHUU
pacIuiaBoB ¢ MOJIBHOM JIOJI€H BTOPOTO KOMIIOHEHTAa MEHbINE, paBHOW M OONbIIe, YeM It
WHKOHTPYIHTHO IJIaBSLIETOCS COEAUHEHUS?

108.  JlaiiTe onpeneneHue TBEpAOMY pacTBopy. OxapakTepu3yluTe TBEPAbIE PACTBOPHI BKIIOUCHUS
Y TBEPJIbIE PACTBOPHI 3aMEILEHUS.

109. Kaxk usmensieTcst pa3zoBoe COCTOSTHUE CUCTEMBI, COCTaB pacIjiaBa, COCTaB KPUCTAJUTMIECKOM
¢a3pl U YUCIO CTeneHe cBOOOIBI MPU OXJIAXKICHUH PACIUIABOB JUIS ABTEKTHUYECKUX CHCTEM,
KOMITOHEHTBI KOTOPBIX OTPaHUYEHO B3aUMHO PACTBOPUMBI B KPUCTAILITUYECKOM COCTOSTHUU?

110. OnwumunTe mpouecc KpUCTAIIM3alUU TBEPABIX PACTBOPOB B NEPUTEKTHUECKUX CHUCTEMaX.
OObsicHUTe, MOYEMY C HA4yaJlioM MEPUTEKTHUECKOIo Mpollecca paHee BBINABIINE KPUCTAJUIbI
TBEPAOI0 PACTBOPA PACTBOPSIOTCA.

111. Kak nmpoTekaer 1iaBieHHE KPUCTAUIMUECKOW (Da3bl B OMHAPHBIX CHCTEMaX, KOMITOHEHTHI
KOTOPBIX HEOTPAaHUYEHHO B3aMMHO PaCTBOPUMBI B KPUCTAJUIMYECKOM COCTOSIHUM?

112.  OOocHyiTe BO3MOXXHOCTh TPUMEHEHHS KPUTEPUEB CAaMONPOU3BOJIHHOTO MPOTEKAHUS
00paTUMBIX TEPMOJUHAMUYECKUX MPOIIECCOB M COCTOSHUS TEPMOJMHAMHUYECKOTO PaBHOBECHS
JUTSL OMUCAHUS O0OPAaTUMBIX XUMUYECKUX PEaKIIUi.

113.  Yto Takoe XMMMUECKas IEPEMEHHas MU KaK OHA HCIIOJIb3YeTCS AJIs BBIBOJA YCIIOBUM
IPOTEKAaHUs CAMOIPOU3BOJBHBIX XUMHYECKMX pEaKIMid M COCTOSHUS XHUMHYECKOTO
paBHOBeECHS?

114. TIlpuBeaute TepMOAMHAMUYECKUU BBIBOJI YpaBHEHHUs 3aKOHa JEUCTBYHOIIMX Macc. Kakoi
BUJ UMeeT O0000IIEHHOe YpaBHEHHE 3aKOHA JEHCTBYIOUIMX MacC Ui TPOU3BOJIBHOMN
XUMHYECKOU peakiun’?

115. 3aBucHUT M KOHCTaHTa XHMMHMUYECKOTO YPAaBHEHMS, BBIPAKEHHAs YEpPEe3 PpPaBHOBECHBIE
napuuagbHble JaBlIEHUS, OT IMOJIHOTO (CyMMAapHOTO) JAaBJIEHUS M TNapLUaJIbHBIX JIaBJICHHM
KOMIIOHEHTOB B UCXOJHON CMeCH?

116. Kaxkoe BiusiHMEe OKa3biBaeT (hopMa 3alMCH YpaBHEHHUS XHMHUYECKOW PEaKIIMU Ha YHCIIOBOE
3HaUYEHUE KOHCTAHThl XUMHUYECKOI'O0 PABHOBECHS U €€ pa3MEPHOCThH?

117. Kakol B MMEIOT YpaBHEHHUS 3aKOHA JEUCTBYIOIIUX MaccC ISl peakiyid, MPOTEKAIOIMINX B
peaIbHBIX ra30BbIX PACTBOPAX, a TAKXKE B PEAIbHBIX U UACAIBHBIX )KHJIKUX pacTBOpax?

118. 3anmummre 0000mIEHHBIE YypaBHEHHMS 3aKOHAa JEHCTBYIONIMX Macc JUIA PEaKIHi,
IPOTEKAIOIMX B TETEPOreHHBIX cucrtemax. Kak u3MeHsieTcs ypaBHEHME KOHCTAHTHI
paBHOBECHSI, €CJIM YaCTh KOMIIOHEHTOB PEAKI[MOHHON CMECH SBIISIOTCS YHUCTHIMU BELIECTBAMU?
Kaxkas BennumHa Ha3pIBaeTCs JaBJICHUEM AMCCOLMALUN?

119. IlpuBenute BHIBOI YpaBHEHHUS U30TEPMbI XUMHUUECKON peakiuu. Kakoil pu3ndeckuii CMbICI
cBoOoHOU sHeprun ['n66ca (I'enmpmronbua) Xxumuueckoi peakun? YeMy paBHO XMMHUYECKOE
CpOJCTBO?

120. B xakoMm HampaBJIECHUU MPOTEKAET PeakKlusi, ecu CBOOO HAst FHeprus I mboca XxuMudeckoi
peakiuu NIl KOHKPETHON pPEaKIMOHHOW CMECH NMPUHHUMAET 3HavyeHue: | — Oonblne Hyms; 2 —
MEHBIIIE HYJIS; 3 — PaBHO HYJIO?

121. Kak BBOAATCS TEpMOJWHAMHYECKHE TapaMeTphl: CTaHIapTHas cBoOomHas 3Heprus ['nd6ca
(FempMmromneia) xumuuecko peakuu A, G u A F ? C Kakoi TepMOJAMHAMUYECKON BETUIMHOM
OJIHO3HAYHO CBSI3aHBI 3TU CTaHAApPTHBIE TEPMOJAUHAMUYECKUE MTapaMeTPhI?

122. Kakoit MOXHO cpenarb BBIBOJA, €CIM JJisi HEKOTOPOM peaKIuuh HU3MEHEHHE CTaHJapTHOU
cBoOomHOM sHeprun A,.G wnu A F npuHuMaeT 3HadeHue: 1 — MHOTO OOJbINe HYJIS; 2 — MHOTO
MEHBIIIE HYJIS; 3 — paBHO HYJIIO?



123.  Kakumu ypaBHEHWsIMH CBs3aHbl KOHCTaHThl paBHOoBecust K,, K. K, mia peakuuw,
npoTeKaroleil B razoBoit ¢aze?

124. Kak Ha ocHOBe ypaBHeHus K, = f (Kp) ONpPEACIINTh HAPaBJICHUE CMEICHUS PaBHOBECHS
Ipy W3MEHEHUU IMOJIHOTO JaBiieHUs peakuuoHHo cmecu? Cdhopmynupyiite npunnun Jle-
[ITaTense — bpayHna.

125. [IlpuBenute BBIBOA ypaBHEHHs H300apbl  (M30XOpHI) XMMHUYECKOH peakiuu B
nudepeHIMAIBHBIX W HHTETpalbHBIX (opMax. Kakoit Bua mmeeT rpaduk 3aBUCUMOCTH
InkK, = f(1/T)?

126. Ha ocHoBe ananu3a nuddepeHuansHoi (opMbl ypaBHEHUS H300apbl XUMHUECKON PeaKLuu
ONpeieIuTe HalpaBiICHUE CMEIIEHUS PaBHOBECHS TMpPU TOBEUICHUH TEMIEpaTyphbl Uis
HAOTEPMHUUYECKUX U SK30TEPMHUUECKUX PEAKIINI?

127. B ueM 3akio4yaroTcsi 0COOEHHOCTH HAXOXJIEHHUS 3aBUCUMOCTH KOHCTAHTHI XUMHYECKOIO
PaBHOBECHS OT TEMIIEPATYpPhl B LIMPOKOM JIMaIla30HE TEMIIEpaTyp?

Pasznen «Xumuyeckasi KHHETHKA U KaTAJIH3»

OnpenenuTts NOHATHE CPEAHEN U UCTUHHON CKOPOCTH XMMHUUYECKON PEAKIIUH.

OrnpenenuTh OCHOBHOM MOCTY/AT XUMHUECKOW KUHETUKH, (PU3NUECKHUI CMBICT KOHCTAHTHI

Ornpenenuth MOHATUS MOPSAKA U MOJIEKYJISIPHOCTH XUMHUYECKOM peaKiif.

[Ipoananmu3upoBaTh KWHETUKY pEaKIMi HYJIEBOTO Topsnka. BeiBecTn muddepeHmaibHoe

ypaBHEHUE CKOPOCTH U MHTETPAIIbHOE YPABHEHUE KOHCTAHTHI CKOPOCTU PEaKLIUU

5. [Tlpoanamu3upoBaTh KHHETHKY HEOOpAaTHMMBIX peakIuii TIepBOro Topsnaka. BreiBecTn
muddepeHraIbHOe YpaBHEHHE CKOPOCTH U MHTErPAIbHOE YpaBHEHHWE KOHCTAHTBI CKOPOCTH
peaxIuu.

6. BrBectu muddepennmanbHoe ypaBHEHHE CKOPOCTH M MHTETPAIbHOE YpaBHEHUE KOHCTAHTHI
CKOPOCTH peakuuu (MeTox HeompeneneHHbIX Kod(dummueHToB). OnpeneauTs 3aBHCUMOCTD
nepuo/ia noyxypacnaia OT KOHLIEHTPAIMU UCXO/IHBIX BEIECTB.

7. BeiBectu muddepeHnranbHOe YpaBHEHHE CKOPOCTH M MHTETPAIbHOE YpaBHEHHE KOHCTAHTHI
cKopocTH peakuuu. Onpenenuts 3aBUCHUMOCTh IEpPHOAA IOJypacnaia OT KOHILEHTpalUH
HCXOJHBIX BEIIECTB.

8. BriBectu auddepeHnnan HOe yYpaBHEHHE CKOPOCTH M MHTETPAIbHOE YPaBHEHHE KOHCTAHTHI
CKOpocTH peakiuu. Omnpenenuth 3aBUCHUMOCTh NEpHOAA MOJypacnaja OT KOHIIEHTpAIUH
MCXOJIHBIX BEIIECTB.

9. Ilpoananu3upoBaTh METOIBI OINpeAeTeHUs] OOLIero MopsAaKa peakuuud (METOoJl MOACTaHOBKH,
rpaduuecKuii ¥ 1o Meproay Moyiypacrajia BelecTna).

10. Ilpoananu3upoBaTh METOMABI OMpPENEICHUs MOPSIKAa PEaKIUHU M0 BEIIecTBY (MeToJ H30BITKA,
muddepennmanbabiil MeTon Bant-I'ogda u unterpansusiii Metoq OctBanbaa-Hoiieca).

11. TIpoananu3upoBaTh 3aBUCUMOCTh CKOPOCTH PEaKIMU OT TemmnepaTypbl. OnpeaenTh NpaBuiio
Bant-T'odda. Ouennts BenuunHy TemMreparypHoro KodgppuimeHTa.

12. BeiBectu Tpu GopMbl ypaBHeHHST AppeHunyca. [laTh orieHKy rpau4ecKkoMy ¥ aHATUTHIECKOMY
METO/IaM OIpEACIICHUs SHEPTUU aKTUBAIUH.

13. OnpeaenuTs  OPUHIMUIIBIL,  JieXKalulMe B  OCHOBE  KHUHETHKHA  CJIOXKHBIX  PEaKIUM.

K
[Tpoananu3upoBaTh KHHETUKY 0OpaTUMOM peaKkuu NepBOro NopsiaKa THa P

14. TlpoaHanu3upoBaTh KUHETUKY JBYX MapaJUICIbHBIX pEaKUWid TEpBOro TMOpsAKa THUIA
kl kZ
A—>B;A— C. BeBectn auddepeHnrnasbHoe YpaBHEHHE CKOPOCTHM M HHTErpalibHbIe

ypaBHEHUS JJIs1 KOHCTAHT CKOPOCTEN MEPBOM M BTOPOM peaKIIHii.

il e

k k
15. Ilpoananu3upoBaTh KHHETHKY IIOCIEJOBATEIbHOM pEAKIUU THIIA A—>B->C. Bebectn
OCHOBHbBIE KHHETUYECKHE YPABHEHUS JaHHOM peakuuu. JaTh OLEHKY COCTOSHUIO IEPEXOAHOTO
Y BEKOBOT'O PAaBHOBECHIA.
16. Ilpoananmu3upoBaTh  NPUONMKEHHBIE  METOABl ~ XUMHUYECKOW  KHHETHKH  (METOIBI
KBa3UCTAIIMOHAPHBIX KOHLIEHTPALUN U KBa3UPABHOBECHOTO MPUOIMKEHHUS).
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Ouenuth poiab 3GGEeKTUBHOrO JUaMeTpa CTOJIKHOBEeHMs. [IpoaHanmu3upoBaTh THUIIOTE3Y
AKTHBHBIX CTOJIKHOBEHUU AppeHuyca.

O6ocHOBaTh NMPUMEHEHHE TEOPUU CTOJIKHOBEHMH K OMMOJEKYJISPHBIM peakuusM. BbiBecTu
ypaBHEHUE ISl KOHCTAHThI CKOPOCTH.

Omnpenenuth MOHATHS TMOBEPXHOCTH MNOTEHIMAIBHOM HSHEPIHM, AaKTUBHOIO KOMILIEKCa,
KOOPJMHATHI peaKINu U MPOQUIIS IyTH PEaKIUu.

O6ocHOBaTh NMPUMEHEHHE TEOPUM AKTUBHOIO KOMIUIEKCAa K OWMOJIEKYJISIPHBIM PEaKIHsIM.
BriBecTr ypaBHEHME J17151 KOHCTAHTBI CKOPOCTH.

OnpenenuTth MOHATHE CBOOOHON SHEPTUM aKTUBAIlMU. BriBecTH ypaBHEHHE DWpUHTa.
O06ocHOBaTh OMMOJNEKYISIPHBIA MEXaHU3M aKTUBAIMM MOHOMOJEKYISPHBIX PEAKINI C TOYKH
3pE€HHsI TEOPUM AaKTHUBHBIX CTOJKHOBEHUH. [IpoaHanu3upoBaTh KHHETHYECKYHO CXEMY
Jlunnemana.

O6ocHOBaTh MPUMEHEHHE TEOPUHM AKTUBHOTO KOMIUJIEKCA K MOHOMOJIEKYJISPHBIM PEAKLIUSIM.
BriBecTr ypaBHEHME [ KOHCTAHTBI CKOPOCTH.

JlaTp OIlEHKY ME€XaHU3My U KHHETHUKE TPUMOJEKYISIPHBIX PEaKUUHA C TOYKH 3PEHHSI TEOPUHU
CTOJIKHOBEHUHN U aKTUBHOTO KOMILJIEKCA.

[Ipoananu3upyiiTe KWHETUKY PEAKIMil B pacTBOpAaX C TOYKHU 3PEHUSI TEOPUU CTOJKHOBEHHU U
AKTUBHOTO KOMILJIEKCA.

JlaTh OLIEHKY BIMSHHUIO HOHHOW CHJIBI PACTBOpPA HAa CKOPOCTh XMMHYECKOW peakiuu. BoiBecTn
ypaBHeHue bpencrena-boeppyma.

JlaTh OLIEHKY OCHOBHBIM CTaJIUAM LEMHOM peakuuu. OnpenennTs NOHITHS JUIMHBI LIETH, 3BeHa
LEMH, CPETHETO YKCIa aKTUBHBIX YaCTHI] U ITTUHBI BETBU.

[Tpoananu3upoBaTh KMHETUKY HEPa3BETBICHHBIX IIEMHBIX PEaKIMil Ha MpuMepe 0Opa30BaHUs
docrena.

JlaTp OLIEHKY pa3BETBIEHHBIM LENHBIM peakuusaM. OnpenenuTs MNOHATHE IMOJyOoCTpOBa
BOCIUJIAMEHEHUSI.

JlaTb OIIEHKY OCHOBHBIM CTaausM (GOTOXMMHYECKOH peakuuu. OmpeneanuTb 3aKOHBI
(bOTOXUMHUH.

JlaTb OIlEHKY MOHSTHIO KBAaHTOBOTO BbIXofa. I[Ipoananu3upoBaTh THUIBI (POTOXUMHUYECKUX
peakuuid. OnpeaenuTh OTIUYHS MEKIY TEMHOBBIMU M (JOTOXUMUYECKUMU PEAKIIHSIMH.
[Ipoanann3upoBaTh CTAJAWKWHBIA MEXAHM3M WM KHUHETUKY TOMOTE€HHBIX KaTaIUTHYECKUX
peaKLHii.

[IpoananM3upoBaTh CIUTHBIM MEXaHW3M M KMHETHUKY F'OMOTE€HHBIX KaTaJIUTHYECKUX PEaKIHi
Ha IpUMepe pacnaza nepokcuaa Bogopoaa no Ilnuransckomy.

JlaTb OLIEHKY OCHOBHBIM CTaJHsIM T'€TEPOT€HHOr0 KaTaluTU4YecKoro mporuecca. O60cHOBATH
MPUYMHBI TPOTEKAHUS MIPOIIeCCa B KWHETUYECKON U (P Py3HOHHOM 00IacTsIX.
[Tpoananu3upoBaTh XapakTepHbIe YEPThl T€TEPOreHHOI0 KaTanu3a (CPOACTBO U CEIEKTUBHOCTD
KaTrajqu3aTopa, CMEIIaHHBIE KaTaJlu3aToOpbl, SBJICHUS OTPABICHUS U TMPOMOTHPOBAHUS
KaTauu3aTopa).

OO6ocHOBaTh MPUYUHBI AKTHBAIMM B T€TEPOT€HHBIX KATAIMTUUYECKUX MPOIEeccax Ha MpUMEpe
npoduiiel myTel HEKaTaTMTHYECKOW TOMOTCHHOW M KaTAIUTUYECKOW TeTEPOreHHON peaKIiluii.
Onpenenuts NOHATHS UCTUHHOM U KaXKyILLEHCSl SHEPTUH aKTHBALUH.

[Ipoanann3upoBaTh KHWHETUKY TIE€TEPOTr€HHBIX KAaTAJIUTUYECKUX PEaKUUd B CTaTHYECKUX
ycioBusix. OO0CHOBATh MPUUUHBI MOSBICHUS KOKYIIUXCS MOPSIKOB PEAKIIUH.

BriBecTH B3aUMOCBSI3b HCTHHHOM M KaXyIIEHCSd DSHEPruid aKTUBALIMU TE€TEPOTCHHBIX
XAMHUYECKHX PEAKLUM.

Jloka3aTh HaIMYME aKTUBHBIX EHTPOB B T€TEPOTreHHBIX KaTaiau3aTopax (SBJICHHS alCOpOIUH U
OTpaBJICHMsI KaTaJln3aTopa, TEOPHs AKTUBHBIX LIEHTpoB Telinopa).

Onpenenutb OCHOBHBIE IMOJOKEHUSI MYJIbTUIUIETHOW TEOpHM KaTanu3a banananHa U Teopuu
aKTUBHBIX aHcambOieit Kobosesa.

Jlatb  OIlEHKY KaTanu3aTopaM Ha HOCUTENAX M aJCOpPOLMOHHBIM  KaTajiu3aTopam.
[IpoaHanu3upoBaTh KaTaIUTHUECKHUE CBOMCTBA IEPEXOAHBIX METAJLIIOB.



42. OnpenenuTh TOHATHA (QEepMEHTaTHBHOTO Katamm3a U (epmenTta. [IpoaHanm3upoBaTh
kinaccupukanuio QGepmMeHToB. OIGHUTH BIMSHUE BHEIIHUX (PAKTOPOB HAa aKTHUBHOCTD

dbepmenTa.

ky ky
S+E === ES —> P+E

43. IlpoaHanu3upoBaTh KWUHETUKY (EPMEHTATUBHOW pEAaKLUUU THIIA -1
BriBecTu ypaBHeHHue Muxasnuca-MeHTEeHa U ONPeIeTUTh METOIbI €r0 TPOBEPKH.

9.ObPA3EIl MOAYJIBHOI'O KOHTPOJIA

roYy BIIO «JIOHEIIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
XuMudeckuit GpaxyiabTeT

Hanpaenenue noocomosxu: 04.03.01 Xumus
IIpoepamma nodeomosku: oakanaspuam
Cemecmp 6

Yuebnas oucuyuniuna Duzuueckan xumus

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. ApryMeHTHpOBaTh MPUMEHEHHE TEOPUU AaKTUBHBIX CTOJIKHOBEHHH K OHMMOJIEKYJISPHBIM
peakuusaM. BeiBecTH ypaBHEHHE ISl CKOPOCTH M KOHCTAHTBI CKOPOCTH PEAKLIUH.

2. OOBSACHUTh OMMOJEKYISIPHBIA MEXaHW3M aKTHBAIMM MOHOMOJICKYJSPHBIX PEAKIM C TOUYKH
3peHHs] TEOPUM AKTHUBHBIX CTOJIKHOBeHUHM (Teopust Jlungemana). IlpoananusupoBaTh
KMHETHYECKYIo cxemy JInHnemana.

3. Jns oneMeHTapHOM OMMONIEKYISAPHON peakiuu

H, +J, —» 2HJ
MIOJIyUYEHBbl OJKCIIEPUMEHTAIIBHBIE 3HAUYEHUS MPEIIKCIIOHEHIIMAIBHOTO MHOXHTENS pPaBHA
A=1,6:10"" n/(monb-c) u smeprus axtuBamuu E,~79 k/[x/Monb. Paccumuraiite ¢ IOMOIIBIO
TEOpUU aKTUBHOTO KoMmIuiekca mpu T=689 K sHTanbnuio u sHTponuio akTupauuu. Beanunny
TPAaHCMHCCUOHHOTO KO3((UIIMeHTa TPUHATH PABHBIM €IMHHUIIE.

YTBepxIeHo Ha 3aceqaHuu Kadeapsl GU3NIecKoi XUMUH,

poTOKOJ Ne 0T « » 20 T.
3aBeyromuii kadeapoit B.M. Muxanpuyk
[IpenonaBarens H.N. benas

Kpurepun oneHuBaHus MOAY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 2
2 2
3 4
Bcezo 8

10. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA
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Teopemuuecxue 60NPOCHL K IK3AMEH)Y

Pazgean «Xumunuyeckasi TepMOIHUHAMHUKA»
AHanu3 ypaBHEHHMH H30TepMBbl U H300apbl XUMHUYECKOW PEAKIMH, MPUMEHEHHE K PeaKLuu
CHUHTE3a aMMHMAKa.
Buytpennsas sHeprus cuctembl. @opMbl nepenaun 3Hepruu. llepBoe Hawano (3aKoH)
TEPMOJIMHAMUKH, BHYTPEHHSAS SHEPIUs KaK (PYHKIHS COCTOSHUS CUCTEMBI.
Bropoii 3akon KonoBasioBa. A3e0TpoIiHbIe pacTBOPBI, OCOOCHHOCTH PEKTU(UKALINY.
Bropoii 3akon TepmonuHaMuku B popmynaupoBke [Ipuroxkuna. [Ipon3BoACTBO SHTPONHUH TIPH
YCTQHOBJICHUH TEIIOBOro OamaHca. V3MeHEHHe OSHTPOINWHU TPOU3BOJIBHOTO Ipoliecca B
MPOU3BOJILHOMN CUCTEME.
Bropoii 3akon Tepmoannamuku, [loctynarsl Knaysuyca u Kenssuna (Tomcona).
Brinenenne TBepa0ro pactBopurelis U3 pactsopa. Kpuockonwus.
BolpaskeHue BTOpOro 3akoHa TEpPMOJMHAMHUKU B BUJE paBEHCTBAa M HepaBeHCTBa Kiaysuyca.
OHTponus KaKk (pyHKIUS COCTOSTHHUSL.
JlaBiieHME HACBIILIEHHOTO Mapa ¥ €ro 3aBUCUMOCTh OT TeMIeparypsbl. Y paBHeHus Kianelipona u
Knaneiipona-Knaysuyca.
JHuarpamma cocrostHus O6enzopeHoHna. MetactaOuinbHble (ha30Bble COCTOSTHHS. MOHOTpOIHBIE
dazossie mepexosl. [IpaBuo OcTBanbaa.
Jlnarpamma cOCTOSIHUSL BOJbl. 3aBUCUMOCTb TEMIIEpaTyphbl IUIABJIEHUS BOJbl OT JaBJICHUS.
AHOManbHBIE BEIIECTBA.
Jmarpamma COCTOSIHHSI ABYXKOMIIOHEHTHOW CHCTEMBI, B KOTOpOW 00pa3yeTrcsi COeIuHEHUE,
IUIABSIIEECs. MHKOHTPYIHTHO.
JluarpamMmma  COCTOSHUSI ~ JIBYXKOMIIOHEHTHBIX CHCTEM C OOpa3oBaHHEM XHMHUYECKOTO
COEIMHEHUS, IUIABAIIETOCS KOHTPYIHTHO.
JlnarpamMma COCTOSIHUSI JBYXKOMITOHEHTHBIX CHCTEM C MPOCTOM 3BTEKTUKOH. JIuHMM (a3oBbIxX
paBHOBecHi, (pa3oBble MO, IBTEKTHUYECKAs] TOYKA, IBTEKTHUYECKUH COCTaB, IBTEKTHUECKas
TEMIEPATYPA.
Jlnarpamma cOCTOSIHMSI IBYXKOMIIOHEHTHBIX CHUCTEM C MPOCTOM IBTEKTUKOHN. Kpucrammmsamnus
pacIIaBoB, U3MEHEHUE YUCIIa CTENEHe cBOOOABI U cocTaBa paBHOBECHBIX (a3. OmpeneneHue
cocTaBa paBHOBECHbIX (pa3. OmpeneneHHs MacCOBOTO COOTHOIICHUS PaBHOBECHBIX (a3,
IIPABUJIO pbIYara.
JlmarpamMmma CcOCTOSIHMSI JUOKcHIa yriepona. a3oBble MpeBpalleHUss NpU aTMochepHOM
nasyieHnn. CyOiaumanus 1 Jecyoaumanus, sKUAKUN TUOKCU yTiepoia, CyXou jien.
Juarpamma cocTosiHUSL cepbl. MeTacTtaOuibHble (a3oBble pPaBHOBECHS, SHAHTUOTPOITHBIC
(ha3oBbIC TTEPEXOIBI.
JlnarpaMmbl paBHOBECHS KUAKOCTh — Tap B OMHAPHBIX CHCTEMax B KOOpIMHATaX TemIieparypa
KHIIEHUs PacTBOpa — cOCcTaB cUCTEMbI. DpakMOHHAs NepEeroHKa.
JlnarpaMmMbl paBHOBECHSI JKUAKOCTh — Map B OMHAPHBIX CHCTEMax B KOOpAMHATAX JaBJICHUE
HACBILIEHHOTO MTapa — COCTaB CUCTEMBI.
JlrmarpaMMbl paBHOBECHS KHUJIKOCTh — Iap B OMHAPHBIX cUcTeMax. PexTuduxanus.
JluarpaMmBbl COCTOSIHUSI OJHOKOMIIOHEHTHBIX cucTeM. Pa30Bble Mo, GUTypaTUBHBIE TOUKH,
auHUK (Pa30BBIX paBHOBECHM M WX ypaBHEHHUsS. TpoiiHas TOuYka, KPUTHUYECKOE COCTOSHHE,
CBOMCTBA BEIECTB B CBEPXKPUTHYECKOM COCTOSTHUH.
3aBUCHUMOCTh CcBOOOMHOW »Heprun [mbOOca u cBoOomHOW »HHepruu [embMronbiia OT
TEMIIEPATYPHI.
3aBUCHUMOCTh CBOOOAHOM 3Hepruu ['mOOca oT maBneHHs I UACATIbHBIX U PEATbHBIX Ta30B.
OyruTUBHOCTH U KOIPPUIIUEHT QYTUTHBHOCTH.
3aBUCHUMOCTh XMMHUYECKOTO PAaBHOBECHS OT TEMIIEpPATyphl (B Y3KOM AMaNa3zoHE TEMIEPATYp).
YpaBHeHHs 300apbl B U30XOPbl XUMHUYECKON peakiunu B TuddepeHnaIbHON 1 HHTETPATbHON
dopmax, UX aHaIH3.
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3aKOH BO3pacTaHMs DHTPONUU U €ro ciaeactsus. Kpurepuil NMpoTeKaHHs caMONPOU3BOJIBHBIX
IIPOLIECCOB B U30JUPOBAHHOM CUCTEME.
3akon I'ecca. BplumcieHue CTaHIApTHOM OHTANIBIMH PEAKUMH A [, C HCIOIb30BAHUEM

CTaHJAPTHBIX TEIUIOT 00pa3oBaHus. TepPMOXUMHUYECKUE CXEMBI.

3aKOH JAEUCTBUS Macc, TEPMOJUHAMUYECKUI BbIBOA. KOHCTaHTHI paBHOBECHS I UACATbHBIX U
pEeaIbHBIX Ta30BbIX PEAKIIMOHHBIX CMECEN U pacTBOpOB. BinsHuEe BUa ypaBHEHUS peakl Uy Ha
3HAQYE€HHE KOHCTAHT PABHOBECHS U UX Pa3MEPHOCTb.

3akoH Payns, uaeanpHble M TpenenbHO paszbaBiieHHBbIE pacTBOpbl. 3akoH ['enpu. IlomHoe
JaBJI€HHUE HaJ UJIealbHBIM OMHAPHBIM PACTBOPOM.

W3menenne »sHTpornuu Tpu (a3oBBIX Iepexogax. BbIUMCICHHE HHTPONUU B Pa3TUYHBIX
MpoLIECCaX € UACAITbHBIM ra30M.

Kanopuueckue korppurmentst. TermioeMKocTs Ipu MOCTOSHHOM 00beMe U JJaBJICHUH.
Koaddumment pacnpenenenusi, ypaBuenue lllmmoBa, skctpakiusi, MHOTOKpaTHas (apoOHas)
HKCTPAKIMS, CTEIIEHb U3BJICUYEHNUS BELIECTBA.

Kpurtepun paBHOBeCHsS M CaMONPOU3BOJIBHOIO MPOTEKAHUS MPOLECCOB B 3aKPBITHIX CHCTEMAX.
CBobGonnas sHeprusi ['m66ca u cBoOonHas sHeprust ['enbmronpia Kak (QYHKIHHM COCTOSIHUS
cuctembl. MakcumanbHas nosie3Has padora. [lonesnas pabora HepaBHOBECHBIX MTPOIIECCOB.
HepaBHOoBecHOE U pPaBHOBECHOE COCTOSHUSI CUCTEMBI. VIHTEHCHUBHBIE M 3KCTEHCHUBHBIE,
BHYTPEHHHUE U BHEUIHHE TepMoJWHaMU4eckue napamerpbl. KBasuctarnueckue (paBHOBECHBIE)
U 00paTHMBIE MTPOLECCHI.

HyneBoe Hawano (3aKOH) TEPMOJIMHAMHUKH, €T0 MOCTYJIAThl U MaTeMaTUYECKOE BbIpa)KE€HUE,
HE00X0/IMMOE yCIOBUE TEPMOAMHAMUYECKOTO PaBHOBECHSI.

OO6ocHOBaHME YCIIOBHI MPOBEACHUS MpOIlecca CMHTE3a aMMHaKa ¢ MPUMEHEHUEM YpaBHEHHM
U30TEPMBI U M300apbl XUMHYECKON PEaklMu, a TaKKe ypaBHEHHs, cBs3biBawoliero K, ¢ Ky u
CTaHJApPTHOU CBOOOHOM dHepruei [ m60ca XuMHUYECKON peaKInu.

OO0mue KpUTEpUU TEPMOJMHAMUYECKOTO PABHOBECHS W CaMOIIPOU3BOJBHOIO IPOTEKAHMS
MIPOLIECCOB B M30JINPOBAHHBIX, 3AKPBITBIX U OTKPBITBIX CHUCTEMAX. AHATUTUYECKUE BBIPAKEHUS
U rpaduyeckas ”HTepIpeTaIys.

O6benuHennbii | m Il 3akon TepmomuHamMuku. TepMOAMHAMHUYECKHE TIOTCHIMAIBI H
xapakrepuctruueckue GpyHkiun. EcrecTBeHHbIE TepeMeHHbIE XapaKTePUCTUUECKUX (PYHKITUH.
OrpaHM4eHHO CMEMINBAKOLINECS KUAKOCTU. XapAaKTEPUCTUKA JUarpaMMbl COCTOSIHUS. BepxHss
KpUTHYECKasl TEMIIEpaTypa pacCTBOPUMOCTH, OIIPEAEICHHE, TpaBUIO AJIeKceeBa.

ITepBbiii 3akoH KoHOBaJIOBA, BBIBO/ M AaHAJIM3.

[ocrynat ITnanka, cBoiicTBa BemecTB BOIM3HM aOCOMIOTHOTO HYJISL TeMIepaTypsl. Borancienue
SHTPOIUH CUCTEMBI TIPU TPOU3BOJIBHOM Temmieparype 7.

[octynaTsl Teopembl HepHeTa, MX MHTEpHpeTanys, IPUHIHUI HEIOCTHKUMOCTH aOCOIIOTHOTO
HYJI TEMIIEPATYPbI

[IpaBuno ¢a3 I'mb6ca. BriBom M mpuMepbl €ro NpUMeHeHUs (Ha TpUMEpe AuarpamMmbl
COCTOSIHHS BOJIBI).

[TpuGnmxeHHble METOBI pacyera TEeIIOT 00pa30BaHUs M CrOpaHUs. DHEpPrus CBA3M aTOMOB B
MOJIEKYJIE.

[IpuHuMOBl TOCTpOEHUS AuarpaMM (a3oBeIX paBHOBecHil. KpuBble 0XIaXIeHUs, TEPMUUECKUI
aHaJIu3.

Pabora pacmmpeHus WIeadbHOTO Ta3a B pasHbIX Mpoleccax. AnuadaTHMYecKHil mpoiecc B
UJICAbHOM rase.

PaBHOBecue (a3 B OJHOKOMIIOHEHTHBIX CHCTEMax. Y CIIOBUSI paBHOBECHSI.

PaBHOBecHEe: XKHAKUM pacTBOpP — HACHIIIEHHBIA Nap. BhrlpakeHMEe XMMUYECKOTO MOTEHIMala
KOMITOHEHTOB PacTBOpa Yepe3 JIaBJICHNE HACHIIEHHOTO Mapa U ()yTUTUBHOCTb.

PacTBOprMOCTH TBEpABIX BEIIECTB C 00pa30BaHUEM HICalIbHBIX U HEUIeaIbHBIX PACTBOPOB.
PacTtBopsl, omnpenenenue u kiaccudukanus. [lapamerpsl, XapakTepU3ymOIUe PacTBOP U €ro
KOMIIOHEHTBI, CHOCOOBI BBIPAKEHUS KOHIEHTPALlMU pacTBOPOB. MoIlbHbIE MaplHalbHbIe
TEPMOJMHAMHYECKHUE BETUUYHHBI.
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PeasibHbIE pacTBOpBI, OTKJIOHEHHUS OT 3akoHa Payis. AKTUBHOCTH KOMIIOHEHTOB pacTBOpa,
KOX((HUIIMEHT aKTUBHOCTH.

CBoOomnast sHeprusi ['mbOca XUMHUYECKOW pEeaKIuu, YpaBHEHHE H30TEPMbl XHMHYECKOU
peakuuu. Kpurtepum HanpaBIeHHOCTH XMMMUYECKON pEakIMM U COCTOSHUS XMMHUYECKOIO
paBHOBECHS.

CootHomenuss MakcBesia, BBIBOJ U pUMepsl. Y paBHeHue I n60ca-/lrorema.

CooTHOIIEHHS MEXJy KOHCTAHTaMU pPaBHOBECHS, BBIPAKEHHBIMH Yepe3 MaplfalibHbIe
JABJICHUS, MOJIBHBIE JIOJIH, MOJIbHO-OOBEMHYIO KOHIIEHTpaluioo. BrusHue maBiieHUs Ha
xuMudeckue pasHoBecus, npunuun Jle-Illarense-bpayna.

CranpaptHas cBoOogHast sHeprus [ m66ca XMMUYECKOM peakiuyi U KOHCTaHTa PaBHOBECHSI.
CrangapTHble cocTosiHUS U ycioBus. [IpocTeie BemiecTBa. DHTANBIMS pPeakUu, CTaHAapTHasI
DHTAJIBITHS.

TBepabie pacTBOpHI, onpeneneHue u kiaccupukanus. @azoBas quarpamMmma AByXKOMIIOHEHTHOM
IBTEKTHUYECKON CUCTEMBI C 00pa30BaHUEM OIpaHHMUEHHBIX PACTBOPOB B TBEpAbIX (azax. JInHum
(ha30BBIX paBHOBECHUH, (ha30BBIC TOJIS.

Temmieparypa KUIMEHUsI PACTBOPOB HEJIETYUHX BEIIECTB. DOYIUIMOCKOIIHSI.

TemmnepaTypHas  3aBUCHMOCTh  JHTAJIBIHUM  peakiuu.  YpaBHeHuss  Kupxrodpa B
Qg depeHIaIbHOM U HHTETPAIbHOM BHJIE.

Temnoemkocts. VIcTUHHAS U CpeHss TEMIOEMKOCTb. TEeIIOEMKOCTh MPH MOCTOSIHHOM 00beMe
Y TIOCTOSIHHOM JIaBJIEHUH JJISl Ta30B U BEIIECTB B KOHACHCHPOBAHHOM COCTOSIHUH. 3aBUCHMOCTb
TEIUIOEMKOCTH OT TeMIIepaTyphl.

Tennora 0Opa3oBaHMUsS HOHOB B pacTBOpe. TeruioTsl paCTBOPEHUS U Pa3BECHHUS.

TemoTa mpouecca mpu MOCTOSHHOM 00BbEME M NMPHU MOCTOSIHHOM JABJIEHUU. DHTANbIUS KaK
(YHKLUS COCTOSHUS CUCTEMBI.

TemnnoTsl cropanus opraHM4ecKux BeriecTs. [IpMeHeHrne B TEpMOXUMHUECKUX pacyeTax.
TepMoauHaMUKa OCMOTHYECKOTO JaBiieHus, ypaBHeHus Bant-IT'odpda nmns pactBopos
HERJIEKTPOJIUTOB U IIEKTPOIUTOB.

TepMoauHaMUYeCKHE CUCTEMBI U UX KIacCU(pUKAIIHSL.

TepmonuHamuueckue (YHKIMM HUACATHHBIX PACTBOPOB Ta3oB (CMecCEeW HICAIBHBIX Ta30B).
BryTpeHHsIsI SHeprusi, JHTPOIHS, CBOOOAHAS dSHEPTHUs [ eTbMroibiia, XUMHUECKHE TOTCHIIUAIBL.
TepMmoauHaMuyeckuil mapamMeTp — TeMIlepaTrypa, SMIHPUYECKHE M TEePMOJUHAMHUYECKHE
TeMIIepaTypHbIe MIKAJbl, UX PETEPHbIE TOUYKHU, A0COTIOTHBIM HOJIb TEMIIEPATYPHI.
TpexKOMIMOHEHTHBIE CHUCTEMBI C OTPAHMYEHHON B3aMMHOM PACTBOPUMOCTBHIO KUJIKOCTEH.
N3o6paxkenue B o0beme 1 Ha TuiockocTu. [IpaBmno Tapacenkosa.

TpexKOMIOHEHTHbIE CUCTEMBI. 3aKOH pacIpe/eeHus], BbIBOJ, KOHCTAHTHI pacIpeeeHus IS
U/IeaIbHBIX, pealIbHBIX U IPEeNbHO Pa30aBICHHBIX PaCTBOPOB.

TpexkoMmoHEeHTHBIC CUCTEMBI. TpeyronpHbie quarpamMmmbl [ m60ca-Pozedyma, nx cBoOiCTBa.
@dazoBass nuarpaMma JABYXKOMIIOHEHTHOW 9SBTEKTHYECKOH CcHCTeMbl C 00pa3oBaHHEM
OTpaHUUYEHHBIX PAaCTBOPOB B TBEpIbIX (azax. Kpucrammmzamus paciiaBoB, U3MEHEHHUE 4YuCia
CTereHel cBoOO/IbI U COCTaBa paBHOBECHBIX (a3.

®a30Bble qUArpaMMbl CHCTEM C HEOTPAaHMYEHHOW pacTBOPUMOCTHIO KOMIIOHEHTOB, KakK B
KUJKOM, TaK U B KPUCTAJIUIMUECKOM COCTOSIHUM.

®a3oBble MEPEXOJIBI BTOPOTO Poja, MpUMEpPbl. M3MEeHEHuE TEeMmI0eMKOCTH, M30TEPMHUYECKON
C)KUMAeMOCTH U Hu300apuyeckoro koddduimenta o0bEeMHOT0 paciIupeHus (aHAIUTHYECKUE
BBIPOKEHHS U Tpad)UueCcKre 3aBUCUMOCTH).

da3oBble MEepexoabl MEPBOrO pPOja, W3MEHEHHE MOJBHON SHTPOIMU W MOJIBHOTO O0beMa.
MonbHas sHTaIBIUS (Ha30BOrO Mepexoia.

XuMuueckuil noreHuuan. Kpurepun TepMoaMHAMUUECKOTO PaBHOBECHS M CAMOIIPOU3BOJIBHOTO
MPOTEKAaHHUS MPOLIECCOB B OTKPBITHIX CUCTEMAX.

XMMHYECKOE PaBHOBECHE TP MPOTEKAHUM XUMUYECKON PEAKIIMH B T€TEPOT€HHBIX CUCTEMAX.



75. XuMuueckoe paBHOBecHe, TpsiMas W OOpaTHas peaknuu. J[MHAMHUYHOCTP W TIOABUKHOCTH

XMMHUYECKOTO paBHOBECHs. XMMHUYecKas TIepeMEeHHas, U3MEHEHHE CBOOOAHBIX 3Hepruil ' mo0ca
u ['enpMronsna B Xo[€ peakliiy, TEPMOAUHAMAYECKUE YCIOBHS XUMUYECKOTO PABHOBECHS.

76. Luxn Kapno, k.i.1. nukina Kapao. YpaBuenue (paBeHcTBo) Knaysuyca.
77. DHTpOTHS M BEPOATHOCTh. OmpeesieHne MocTOsSHHOM B hopmysie bonbiimana.
78. SIBneHue ocMoca: ABMKYILAs CHJIA, €ro poJib B MIPUPOJIE M TEXHOJIIOTUH, 0OPaTHBIM 0CMOC.

10.

11.
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Pasznen «Xumudeckasi KHHETHKA U KaTAJIH3»
Onpenenutb MOHATHE CpeOHEH M UCTHMHHOM  CKOPOCTH  XUMHYECKOW  PEAKIMH.
[Tpoananu3upoBaTh (HaKTOPHI, BIUSAIONIME HA BETUYUHY CKOPOCTH XMMHUECKON PEaKIIHH.
OnpenenuTb OCHOBHOWM IMOCTYJIAaT XWMHUYECKOM KUHETUKH, (U3NYECKUNA CMBICT KOHCTAHTBI
CKOpPOCTH XHUMHYecKo peakuuu. IIpoananusupoBaTh (akToOpbl, BIUSAIONIME HA BEIUYUHY
KOHCTaHTBI CKOPOCTH XMMHYECKON pPEaKIINH.
Onpenenuts MOHATHS MOPSIAKA U MOJIEKYISIPHOCTH XUMUYECKOW peaKIiu.
[Ipoananu3upoBaTh KUHETHKY pEakLUUi HyJIEeBOro mnopsaka. BeiBectu muddepeHmaabsHoe
ypaBHEHHE CKOPOCTU U MHTErPajbHOE YPaBHEHHE KOHCTAHTHI CKOPOCTH peakuuu. OnpeneauThb
3aBUCUMOCTD IIEPHUO/A MOJIypaciaga OT KOHIIEHTPAllMM HCXOIHBIX BEIECTB.
[Ipoananmu3upoBaTh KHHETHKY HEOOpPAaTHMMBIX peakIuii IepBOro Topsiaka. BreiBecTH
muddepeHraIbHOe YpaBHEHHE CKOPOCTH U MHTErPAIbHOE YpaBHEHHWE KOHCTAHTBI CKOPOCTH
peakiuu. OmnpenenuTs 3aBUCHMOCTh IE€pHOJA TMOJypacmnaia OT KOHLEHTPALHUU HCXOIHBIX
BEIIECTB.
[Tpoananu3upoBaTh KWHETUKY HEOOPATUMBIX PEaKIIUA BTOPOTO Topsika (eciu a # b). BeiBecTn
muddepeHraIbHOe YpaBHEHNE CKOPOCTH M MHTETPalibHOE ypaBHEHHE KOHCTAHTBI CKOPOCTH
peakuuu (METOJ HeompeaeNeHHbIX KoddduiumenTor). OnpenenuTs 3aBUCHUMOCTh TEepUoia
10JIypacnaaa OT KOHLIEHTPALUMH HCXOJHBIX BEIIECTB.
[Tpoananmu3upoBaTh KWHETUKY HEOOPATUMBIX PEaKIIMii BTOPOTO mopsiaka (eciau a = b). BeiBectn
nuddepeHraIbHOe YpaBHEHHE CKOPOCTH U MHTErpalIbHOE YpaBHEHHWE KOHCTAHTBI CKOPOCTH
peakiuu. OmnpenenuTs 3aBUCHMOCTh IE€pHOJA TMoJypacmnaja OT KOHLEHTPALHUU HCXOIHBIX
BEIIECTB.
[Ipoananmu3upoBaTh  KMHETHKY HEOOpPAaTHMMBIX  peakIui n-ro  Topsaka. BreiBectn
muddepeHraIbHOe YpaBHEHHE CKOPOCTH U MHTErPAIbHOE YpaBHEHHWE KOHCTAHTBI CKOPOCTH
peakiuu. OmnpenenuTs 3aBUCHMOCTh IE€pHOJA TMOJypacmnaia OT KOHLEHTPALHUU HCXOIHBIX
BEIIECTB.
[Tpoananu3upoBaTh METOMABI ONpeiesieHUsl OOIIero Mnopsjika peakuuu (MeTOJA MOJCTaHOBKH,
rpaduuecKuii ¥ 1o Mepuoay rojiypacraja BelecTna).
[Tpoananu3upoBaTh METOABI ONpPEAETCHHUS MOpPsAKa PeaKluu MO BEHIecTBY (MeToJ M30bITKa,
muddepennmanbabiil Meton Bant-I'opda u unaterpansusiii Metoq OctBanbaa-Hoifeca).
[Tpoananu3upoBaTh 3aBUCUMOCTh CKOPOCTH PEaKIMH OT Temieparypbl. OnpeaenuTs MpaBUiio
Bant-T'odda. Ouennts BenuunHy TemMrepaTypHoro KodgppuimeHTa.
[Tpoananu3upoBaTh 3aBUCUMOCTh CKOPOCTH PEaKIUU OT TemrepaTypbl. BoiBectu Tpu (opMsl
ypaBHeHHsT AppeHuyca. Jlatb OLEHKY TrpaQuueckoMy U aHAJIUTHYECKOMY METoJaM
orpezieNieHUs] SHEPTUH aKTUBAIIUH.

OHpeI[eHI/ITL IMPUHIUIIBL, JIC)KaAIue B OCHOBC KHWHCTHUKH CJIOKHBIX peaKI_[I/II\/JI .
ki

o A<=B
[Ipoananu3upoBaTh KHHETHKY OOpaTHMOM peakUuu MEpBOTO Mopsaka THUma % . BeiBecTn
nuddepeHaIbHoe  ypaBHEHUE CKOPOCTH M HMHTErPAIbHBIE YpaBHEHHS JUISI KOHCTAaHT
CKOPOCTEH MpsSIMON U 0OpaTHOM PEaKITU.

[Ipoananu3upoBaTh KHHETHKY JBYX HapaUIEJbHBIX pEakUuil NEepBOro NOpsaKa Tula
ky ky
A—>B;A— C. BoBectn nuddepeHIuaibHoe YpaBHEHHE CKOPOCTH M HMHTETpalibHbIe

ypaBHEHUs U1l KOHCTAHT CKOPOCTEH MIEPBOM U BTOPOM PEAKLIUN.
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kl kZ
[Ipoananu3upoBaTh KUHETHUKY IIOCIEAOBATENbHOW peakuuun thuna A—>B—>C. BsiBectn

OCHOBHbIE KHHETUYECKHE YPABHEHUS JAHHOM peaklnu. /[aTh OLEHKY COCTOSTHUIO EPEXOAHOTO
Y BEKOBOT'O PABHOBECHIA.

[Ipoananu3upoBaTh  NPUOTMKEHHBIE  METOAbl  XUMHUYECKOM  KHHETUKH  (METOJIbI
KBa3UCTAIIMOHAPHBIX KOHIIEHTPALUN U KBa3UPABHOBECHOTO MPUOIMKCHHUS).

Onpenenutb OCHOBBI MOJIEKYJSIPHO-KUHETUYECKOM TEOPHM HJICATBHBIX Ta30B B XMMHYECKOU
kuHeTuke. OUEeHUTH polib A (HEKTUBHOTO JUAMETPa CTOJIKHOBEHHUS.

O6ocHOBaTh NMPUMEHEHHE TEOPUU CTOJIKHOBEHHMH K OMMOJEKYJISPHBIM peakuusM. BriBecTu
ypaBHEHUE ISl KOHCTAHTBhI CKOPOCTH.

Omnpenenuth MOHATHS TNOBEPXHOCTH NOTEHIMAIBHOM HSHEPIHH, AaKTUBHOTO KOMILIEKCa,
KOOPJMHATHI peaKINu U MPOQUIIS IyTH PEaKIUU.

O6ocHOBaTh NMPUMEHEHHE TEOPUHM AKTUBHOIO KOMIUIEKCAa K OWMOJIEKYJISIPHBIM PEaKIIHsIM.
BriBecTr ypaBHEHME J17151 KOHCTAHTBI CKOPOCTH.

OnpenenuTh MOHATHE CBOOOHOW SHEPTUM aKTHUBAIlMU. BrIBecTH ypaBHEHHE DWpUHTa.
O06ocHOBaTh OMMOJNEKYISAPHBIA MEXaHU3M aKTUBAIMM MOHOMOJEKYISPHBIX PEAKIUI C TOUKH
3pE€HHsI TEOPUM AaKTHUBHBIX CTOJKHOBEHUH. [IpoaHanm3upoBaTh KHHETHYECKYHO CXEMY
Jlunnemana.

O6ocHOBaTh MPUMEHEHHE TEOPUHM AKTUBHOTO KOMIUJIEKCA K MOHOMOJIEKYJISPHBIM PEAKLIUSIM.
BriBecTr ypaBHEHME J17151 KOHCTAHTBI CKOPOCTH.

JlaTp OIlEHKY ME€XaHU3My U KHHETHUKE TPUMOJEKYJSIPHBIX PEaKUUWA C TOYKH 3PEHHSI TEOPUHU
CTOJIKHOBEHUHN U aKTUBHOTO KOMILJIEKCA.

[Ipoananu3upyiiTe KWHETUKY PEAKLMil B pacTBOpAaX C TOYKHU 3PEHUSI TEOPUU CTOJKHOBEHHU U
AKTUBHOTO KOMILJIEKCA.

JlaTh OLIEHKY BIMSHUIO HOHHOM CHJIBI PACTBOpPA Ha CKOPOCTh XMMHYECKOW peakiuu. BoiBecTn
ypaBHeHue bpencrena-boeppyma.

JlaTh OLIEHKY OCHOBHBIM CTaJIUSM LEMHOM peakuuu. OnpenennTs NOHITHS JUIMHBI LIETH, 3BEHa
LEMH, CPETHETO YKCIa aKTUBHBIX YaCTHI] U ITTUHBI BETBU.

[Tpoananu3upoBaTh KMHETUKY HEPa3BETBICHHBIX IIEMHBIX PEaKIMil Ha MpuMepe 0Opa3oBaHUs
docrena.

JlaTp OLIEHKY pa3BETBICHHBIM LENHBIM peakuusaM. OnpenenuTs MNOHATHE IMOJyOoCTpOBa
BOCIUJIAMEHEHUSI.

JlaTb OIIEHKY OCHOBHBIM CTaausM (GOTOXMMHYECKON peakuuu. OmpeneanuTb 3aKOHBI
(bOTOXUMHUH.

JlaTb OIIEHKY MOHSTHIO KBAaHTOBOTO BbIXofa. I[IpoananusupoBaTh THUIBI (POTOXUMHUYECKUX
peakuuid. OnpeaenuTh OTIUIHS MEKIY TEMHOBBIMU M (JOTOXUMUYECKUMU PEAKIIHSIMH.
[Ipoananu3upoBaTh CTaIWKWHBIA MEXAHW3M WM KHUHETUKY TOMOTE€HHBIX KaTaIUTHYECKUX
peaKLHii.

[IpoananM3upoBaTh CIUTHBIM MEXaHW3M M KMHETHUKY F'OMOTE€HHBIX KaTaIUTHYECKUX PEaKIHi
Ha IpUMepe pacnaza nepokcuaa Bogopoaa no Ilnuransckomy.

JlaTb OLIEHKY OCHOBHBIM CTaJHsIM T'€TEPOT€HHOr0 KaTaluTU4YecKoro mporuecca. O60cHOBATH
MPUYMHBI TPOTEKAHUS MIPOIIECCa B KHHETUYECKON U U] Py3HOHHOM 00IacTsIX.
[Tpoananu3upoBaTh XapakTepHble YEPThl T€TEPOreHHOI0 KaTanu3a (CPOACTBO U CEIEKTUBHOCTD
KaTrajqu3aTopa, CMEIIaHHBbIE KaTaJlu3aToOpbl, SBJICHUS OTPABICHHUS U TMPOMOTHPOBAHUS
KaTainu3aTopa).

OO6ocHOBaTh MPUYUHBI AKTHBAIMM B T€TEPOT€HHBIX KATAIMTUYECKHX MPOIEeccax Ha MpUMEpe
npoduiiel myTel HEKaTaTMTHYECKOW TOMOT€HHOW M KaTAIUTUYECKOW TeTEPOreHHON peaKiluii.
Onpenenuts NOHATHS UCTUHHOM U KaXKyILLEHCsl SHEPTUH aKTUBALUH.

[Ipoanann3upoBaTh KHHETUKY TIE€TEPOTr€HHBIX KAaTAJIUTUYECKUX PEaKUUd B CTaTHYECKUX
ycioBusix. OO0CHOBATh MPUYUHBI MOSBICHUS KOKYIIUXCS MOPSIKOB PEAKIIMH.

BriBecTH B3aUMOCBSI3b HCTHUHHOM M KaXyIIEHCSd OHEPruid aKTUBALIMU TE€TEPOTrCHHBIX
XAMHUYECKHX PEAKIUM.



39.

40.

41.

42.

43.

Jloka3aTh HaJIM4YKME aKTUBHBIX LIEHTPOB B T€TEPOre€HHBIX KaTaau3aTropax (sSBJIEHUS aJAcopOLMU U
OTpaBJICHMsI KaTaJln3aTopa, TEOPHs AKTUBHBIX LIEHTpoB Telinopa).

OmnpenenuTb OCHOBHBIE IMOJIOKEHHsI MYJIbTUIIJIETHOM Teopun KaTanu3a bamanauHa u Teopuu
aKTUBHBIX aHcaMbiieit KoOo3esa.

JlaTb  OLEHKy KaTaJu3aTopaM Ha HOCUTENIAX U aJCOPOLMOHHBIM  KaTaJU3aTOPaM.
[Ipoananu3upoBaTh KaTaIUTUYECKHE CBOWCTBA IMEPEXOIHBIX METAIIJIOB.

Onpenenuth MOHATUSA (epMEHTAaTUBHOrO KaTanu3za u  (epmenta. IIpoanammsupoBaThb
knaccupukanuio QgepmeHToB. OIGHUTH BIMSHUE BHEIIHUX (PAKTOPOB HAa aKTHUBHOCTD

dbepmenTa.
ky ky
. S+E === ES —> P+E
[Ipoananu3upoBaTh KHHETUKY (DEPMEHTATHBHOM peakuu TUma -1
BriBecTu ypaBHeHHue Muxasnuca-MeHTEeHa U ONPeIeTUTh METOIbI €10 TPOBEPKH.

Oobpasey IK3amenayuonHo20 dunema

Hanpaenenue noocomosxu: 04.03.01 Xumusn
Ilpoepamma nodecomosku. oaxanaepuam
Cemecmp 6

Yuebnas oucyuniuna Du3uueckan xumus

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. laTb KpaTKyl XapaKTEPUCTHKY IOHATHSIM CpPEAHEW M HUCTUHHOM CKOPOCTH XUMHUYECKOU

peakuuu. IIpoananu3upoBate (akToOpsl, KOTOPBIE BIUAIOT HA BEIMUYUHY CKOPOCTH XUMHUYECKOM
peaxkuuu.

CcdopmynupoBaTb OCHOBHBIE IOJIOKEHHMSI TOMOTe€HHOro karanuza mno Illnuransckomy.
[Ipoananu3upoBaTh KUHETUKY TOMOI€HHBIX KAaTaIUTUYECKUX PEAKIUH, IPOTEKAIOIIUX II0
CIINTHOMY MEXAHU3MY.

. MexaHu3M pacrnaja a30THON KHUCIOTHI MOKET OBITh IPECTABICH CXEMOM:

(1) HNO,—£ 5 HO" + NO,
() HO" + NO, —2HNO,
(3) HO" + HNO, —£— H,0 + NO,

Cuurarh, YTO KOHIICHTpAIMs THIPOKCHIBbHBIX pamukanoB HO' craipoHapHas BO BpPEMEHH.
[TpenoxkuTe KHHETUYECKOE YPABHEHHE [UIsl CKOPOCTH Pacliaja a30THOM KUCIIOTHI.

YTBepxIeHo Ha 3aceqaHuu Kadeapsl (PU3NUECKON XUMHUN
[Ipotokon Ne ot « » 20 T.

3aBenyromuit kadeapoit npod. Muxanpuyk B.M.

DK3aMeHaTop no11. bemas H.A.

Kpumepuu OUCHUG6AHUA IK3aMeHa

Homep 3a0anusn Koauuecmeo oannos
1 15
2 15
3 20
Bcero 50 6an10B




11. OBPA3EILl TECTOBOI'O 3AJJAHUA

TecToBble 3amaHusi K pasjueny Kypca «XuUMHUYECKas TEPMOJUHAMUKA» TE€HEPUPYIOTCS
cucrteMoit auctanimonHoro oOyuernuss MOODLE cny4daitaeiM  BeiOOpoM 30 BompocoB (auis
MOJIYJILHOTO KOHTpPOJs) Wi 45 BONMPOCOB (/7T UTOTOBOTO KOHTPOJIS) W3 OaHKa, COAEPIKAIIEro
6osee 1250 BOMPOCOB CJEAYIONMIUX TUIIOB: HA COOTBETCTBHE, MHOXXECTBEHHBIH BBIOOP C OJHHUM
MPAaBWJIBHBIM OTBETOM, MHOXECTBEHHBIH BBIOOP C HECKOJIBKUMH TPABUJIBHBIMH OTBETAMH,
KOPOTKHUH OTBET (MPOMYIIEHHBIE CIOBA B TEKCTE, JIOTHUYECKUH BOMPOC). baHK BOMPOCOB CONEPIKUT
10 xareropwuii (TeM Kypca), ¥ KOJTUYECTBO BOIPOCOB, BEIOPAHHBIX B TECTOBOE 33JaHUE M3 KaXKIOH
KaTeropuy MPOMOPLUUOHATIBLHO OOIIeMy KOJIHYECTBY BOIPOCOB B 3TOM Kareropuu. Illpumepsi
BOIIPOCOB PA3JIMYHBIX TUIIOB MIPUBEJEHBI HIKE.

Bomnpoc Ha cooTBeTcTBUHE.
Kakue TepmoguHaMuueckiie mapameTpsl UeaIbHOTO pacTBOpPa ra30B PaBHbI IPUBEJICHHBIM HUXKE
MaTEMaTUYECKUM BhIpaXKEHUs?

o = Zi n; Ui
-> BHYTPCHHSS SHEPTUs
o =YnS(T)+RY;n; InV/n;
-> QHTPONHUA
o =X S5;(T)—RY;n; Ing
-> QHTPONHUA
o =X U;—TYnS:(T)+RTY;n; Ing
-> cBoOoIHast PHeprus [ enpMrobia

MHoOkecTBEHHBIH BBIOOP ¢ OJJHUM IIPABUIIBHBIM OTBETOM.
[TapuanbsHON MOJIAPHOHN BEIMYMHONW KOMIIOHEHTA PACTBOPA HA3BIBAIOT YACTHYIO IIPOU3BOAHYIO
9KCTEHCUBHOTO TEPMOJAMHAMUYECKOTO ITapameTpa Io:

a. (100%) uncmy Moueii ’TOro KOMIIOHEHTA (1;) MPU MOCTOSTHCTBE TEMIIEPATypPhl, TaBIECHUS U
YyHUCa MOJIEH BCEX KOMIIOHEHTOB T'a30BOM CMECH KPOME I-TOTO

b. (-25%) Temneparype npu MOCTOSHCTBE JABJICHUS U YUCIIa MOJIEH BCEX KOMITIOHEHTOB
ra3oBOM CMECHU KPOME i-TOTO

c. (-25%) naBneHuIo MpU MOCTOSIHCTBE TEMIIEPATYPHI M UMCIIA MOJIEH BCEX KOMIIOHEHTOB
ra3oBOM CMECHU KPOME i-TOTO

d. (-25%) umncmy Monel Bcex KOMIIOHEHTOB ra30BOM CMECH KPOME i-TOT'0 IIPH ITOCTOSIHCTBE
o0bemMa, TeMIepaTyphl ¥ YUCiIa MOJIEH i-TOTO0 KOMITIOHEHTa

e. (-25%) umciy Mosei 3Toro KOMIOHEHTa (7;) MPU MOCTOSTHCTBE €CTECTBEHHBIX IEPEMEHHBIX

IUI JAaHHOTO TEPMOJMHAMMYECKOTO IIOTEHIMAA U YUCIIa MOJIEH BCEX KOMIIOHEHTOB Ia30BON
CMECH KpOME [-TOT0

MHOXeCTBEHHBIN BBIOOP ¢ HECKOJIBKUMHU MPABUILHBIMU OTBETAMHU.

Kaxoit Bung npuanmaeT ypaBHenue [ u66ca — Jlrorema ajiss OWHApHOTO pacTBOpa JIETYIHX
YKUJIKOCTEN, HACBIILIEHHBIN Tap SIBJISETCS UACaIbHBIM PACTBOPOM ra3oB?

a. (33.33333%) x1dp, + xpdp, =0

b (33.33333%) (1 — x)du, + xdu, =0

C. (-100%) (1 —x)dInf, + xdInf, =0

d (33.33333%) (1 — x)d In p, = —xdInp,



KopoTkuii oTBET (IIpoIyIIEHHBIE CJI0BA B TEKCTE).

OTHOIIEHHE aKTUBHOCTH KOMIIOHEHTA PacTBOpa K €ro KOHLEHTPAIlMH B pacCTBOPE a;/X; Ha3bIBaeTCs
............................ . BcraBuTh ABa MpoOIyNIEHHBIX CJIOBa B MMEHHUTEIBHOM MajeXe 4yepe3 OAMH
npobe.

OtBeT: K03 UIIUEHT aKTHBHOCTH

KopoTtkuii oTBeT (JIorHuecKuii BOmpoc).

[MapumanbHass MonbpHast CcBOOOAHAs dHeprust [enmpMmronpla i-ro KOMIIOHEHTa HE paBHa €ro
XMMHYECKOMY MOTEHIMANY | IOTOMY 4TO | TeMIepaTypa U JaBlIeHHE HE SBIAIOTCA €CTECTBEHHBIMU
NEPEMEHHBIMH IS ATOH XapaKTepUCTUIECKON (PYyHKITUH.

OTBer: t,t,t

12. KPUTEPUM OHEHUBAHUA

Pacnpeodenenue bannos, Komopoie Mozym noiy4unms CHyoeHnbl
6 npouecce uzyueHus OUCUUNIUHbL

Opranu3anuoHHO-

Texkyuuii KOHTPOJIb Bcero
yueOHasi paboTa cTyeHTa ym P

TectupoBanue

[TcbMeHHBIE paOOThI: IPAKTUYECKHE
3a1aHMsl, 3aJJaHUS] PETTPOAYKTUBHOTO YPOBHS,
3aJJaHus JJIs1 IOMAalHe paboThl,
KOHTPOJIbHBIE pabOTHI

aJJIOB
3amanus K 1a00paTOpHBIM paboTam S0 6auwo
YcTHOE cobecennoBanme (KOJUIOKBUYM,
0TIpOC)
max 5 6aioB max 45 0amnoB
IIxana coomeemcmeus 6a1108 HAUUOHAILHOU KAl
Cymma
ITo . IIpu oueHke 3xk3aMeHa NMpenoaaBareb
0assoB mo 100 ITo rocynapcrBenHoii
. HIKaJIe PYKOBOACTBYETCSH CJIeAYIOIMMU
0a/LIbHOM HmIKaJIe
ECTS NPUHIMIIAMH
mKaJje
MOKa3aHbl CHCTEMAaTHUYeCKHe U TIIyOOKue
3HAHUS TIPU OTBETE HA BCE BOIIPOCHI OMICTA
90-100 A «Otaruno» (5) p TP ’
TMOHUMAaHUe buznueckoit CYILIHOCTH
poOIIEMBI

MOKa3aHbl CHCTEMAaTUYECKHE U TITyOOKHe
3HAHMA IPU OTBETE HA BCE BOIIPOCHI OMIIeTa,
80-89 B MOHUMaHHUe (PU3NYECKON CYIIHOCTH
npo0IeMBbl, HO IIPH OTBETE JOMYIICHEI

«Xopomoy (4
p ( ) HeKOTOpBIe OIJ_II/I6KI/I N HCTOYHOCTHU

IMOKa3aHbl CUCTEMATUUCCKHUEC 3HAHUSA TIPU
75-79 C OTBETE Ha BCE BOMPOCHI OmIieTa, HO MpHU
OTBCTC NOIMMYIICHBI HCKOTOPHIC OH_II/I6KI/I )41




HCTOYHOCTHU

MOKa3aHbl HECUCTEMATUYECKUE U
HeryyOOKre 3HaHUs IPU OTBETE Ha BOMPOCHI

70-74 D
ousera, Ipu OTBETE JOIMYIIEHO HECKOIBKO
«Y IOBJICTBOPUTEIBHO» | OIIMOOK, UCIIPABIEHHBIX CAMUM CTYJIEHTOM
(3) MIOBEPXHOCTHBIE 3HAHUS IIPU OTBETE Ha
60-69 E BOIIPOCHI 61/1{[6T3, JIOTIYIIEHO PNl
HETOYHOCTEN, KOTOPBIE CTYAECHT HE B
COCTOSTHMM CAMOCTOSITEIBHO UCITPABUTD
«HeynoBIeTBOPUTELHO | HET OTBETOB HA OCHOBHBIE BOIIPOCH! OuileTa,
3559 FX | » € BO3MOKHOCTBIO HET OTBETOB Ha JIONIOJHUTENIbHBIE U
B MOBTOPHOM aTTecTalui | HaBOJSILUE BOIPOCHI
)
0-34 F «HeynoBnerBoputenbH | BbimoiaHeHue MeHee 30 % o0s3aTenbHBIX

0» (2) ¢ BOBMOXHOCTBIO | 3aJaHUI; HEYMEHUE PaCKPhITh OCHOBHOE
MOBTOPHOMU CAauu IpU | COJIep’)KaHME  3a/laHus;  HECIOCOOHOCTh
YCIIOBUH (hopMyIHpOBaTh BEIBOJIBI.

o0s13aTenpHOTO HAbopa
JIOTIOJTHUTEIbHBIX
OaJIoB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIIECCA

JleK1IMOHHBIE 3aHATHUS MPOBOAATCS B ayIUTOPUU HA TPYIITY, 000PYAOBaHHONH MEJIOBOM MiH
WHTEPAKTUBHOMN JOCKOH, MYJIbTUMEIUINHBIM TPOEKTOPOM U SKPAHOM.

JlaGopaTtopHble pabOThl MO JaHHOMY KypCy TpOBOIATCA B J1abopaTropusix ¢
COOTBETCTBYIOIIUM aIapaTypHbIM ITAPKOM.

JononuurensHoe oOecrieyenne: Wi-Fi gocTyn B kopmycax yHUBEPCHUTETa, TEKCTOBBIE U
3JIEKTPOHHBIE pecypchl HayuHoit OMOIMoTeKn YHUBEpCUTETA.

14. PEKOMEH/TOBAHHAS JIMTEPATYPA

Koa-Bo Hannuue
Ne IK3EMILISIPOB | 3JIEKTPOHHOM
HaumenoBanue
n/n B OubJmoreke BEpPCHU B
JouHY IBC
OcHognaa n1umepamypa
1. | Tepmonunamuueckoe, dazoBoe u XUMHUYECKOE
paBHOBecHe: ydeOHOe TocoOme AN CTYACHTOB
XUMHUYECKUX  CHEHUAJIbHOCTeM  BBICHIMX  Y4€OHBIX
i 29 +
3aBenenuid. Uzn. 3-e, ucrp. u gom. / B. M. Muxanpuyk. —
PocroB-na-Jlony: M3narenscTBo FOxHOTO dhenepambHOTO
yHuBepcurera, 2016. — 235 c.
2. | Muxanpuyk, B. M. Tepmoaunamiuna, ¢a3oBa i XiMiuHa
piBHOBara : HaB4. 1oci0. A cTyd. XiM. (-TiB (HampsMOK
n 1 1a" . 1 49 +
Ximis") / B. M. Muxanpuyk ; JloHeUbKHA HaIl. YH-T. -
Jounenpk : JouHY, 2012. - 229 c.
3. | Muxampuyk, B. M. Tepmogunamiuna, ¢azoBa i XiMiuHa 28 +




piBHOBara : HaB4. MOCI0. VIS CTY. XiM. CIIEIl. BHIL. HaBY.
3aki. / B. M. Muxanpuyk ; JloHeIbKHil HaIl. YH-T, XiM. ¢-
T, Kad. }i3. ximii. - 2-re Bua. - Jlonensk : JonHY, 2013.
-229c.

M. Jlexuum 1o XUMHYECKOU
TEPMOJIMHAMHUKE ydqeOHOe TMMOocoOHWe sl CTYICHTOB
XUMHYECKHX (baKyabTEeTOB, 00yJaromumxcs 1o
HanpasieHuto "Xumusa" / B. M. Muxanpuyk ; JloHeHKUH
Har. yH-T, Kad. ¢us. xummn. - Usn. 3-e. - JloHenx :
JlouHY, 2012. - 209 c.

Muxanbuyk, B.

XiMmiuHa TEepMOAMHAMIKA: HaBY. MOCIO. JUIsI CTYJEHTIB
XiMIYHUX (aKyJIbTETIB, SKI HABYAKOTHCSA 3a HAMPSIMOM
«Ximis» / B.M. Muxansuyk, T.b. Iomimyk, C.B.
JKunemosa Ta iH. - [lonensk: JJoaHY, 2013. — 103 c.

18

[Ipaktukym mno osnekrpoxumuu / H.M. benas, A.B.
benerii, B.M. Koxokaps, A.M. Muxanpuyk. YdeOHO-
Meroaudeckoe nocooue. - Jlonenk: JouHY, 2012 — 114
C.

OcHoBu enekTpoximii y nurtaHHsx 1 BiamoBimsx / H.L
bima, O.B. bimmii, T.b. Ilomimyk, O.C. BojommuHa.
HapuansHo-MeToguunuii mociOHuk. - Jlonensk: JouHY,
2011 - 102 c.

JlaGopaTopHubie paboThI 10 PU3HUECKON XUMUU (pa3aert
anekTpoxumMusl) 1o cneruanbHoct 04.05.01
@dyHnaMeHTaIbHAS U MPUKIIAJHAS XUMUS: yaeOHOe
nocobue / H.W. benas, A.B. bensri, I'.A. Tuxonosa, B.1.
Koxoxkapp — [Joneuk: 'OV BIIO «louHVY», 2020. — 150
C.

ONEeKTPOHHBIN
pecypc

[TpakTHKyM 1O XUMHUYECKOW KMHETUKE U Karanuzy / H.W.
benas, A.B. benwiii, JL.M. Ilponbko, T.b. Ilomumyk.
YueOHo-mMeTonuueckoe mocodme. - Jlonenk: JJouHY,
2013 - 128 c.

17

10.

JlaGopaTopHbBIi MPAKTUKYM MO0 XUMHYECKOW KMHETHKE U
karanu3y: yueOHoe nocobue / H. W. benas, A. B. bemnbiii,
JI. M. Ilponsko., T. b. [lomuuyk. — Joneux: I'OY BIIO
«douHY», 2018. — 137 c.

Jlonoanumensnan numepamyp

a

11.

Oduzuyeckass XUMUsS: ydeOHOE TOCOOHe, JJIEKTPOHHOE
W3/IaHUE ceTeBOro pacmpoctpaHeHus / B.A. YMmpuxun —
M.: «KJIY», «/lobpocseT», 2018.

ONEeKTPOHHBIN
pecypc

_l’_
(Book on Lime)

12.

pipo, JI. B. ®usnueckas XuMHUsS: XHUMHYECKOE
paBHOBecHE  [DJEKTpPOHHBIM  pecypc] yueOHo-
Meroanmueckoe mocoome / JI. B. Ilpipo, C. S
AnekcanapoBa ; HauuvoHanbHBIM HCCIIEOBATENBCKUM
ToMcKkuii TOoCynapCTBEHHBIA YHUBEPCUTET. - TOMCK :
ToMckuil rocynapcTBeHHbI yHHBepcuteT, 2012, -

OnexktpoHHble nannabie (1 daiin).

DJIEeKTPOHHBIN
pecypc

13.

baxtuna, I'. JI. Kpatkuii kxypc ¢usuueckoil xumuu
[DnexTpoHHBIN pecypc]: yueOHO-METOInYECKOe Mocooue
/ T. 1. baxtunra, XK. H. Manemuesa, I.I1. dyxanua —

Bousrorpan: Bosarorpanckuit rOCyJ1IapCTBEHHbBIN

ONEeKTPOHHBIN
pecypc




TeXHUYECKUH yHuBepcuteT. — 2016. — 252 c.
https://elibrary.ru/item.asp?1d=28142979

14. | Mansimesa, XK. H. Tlpaktukym mo ¢u3nyeckod XUMHHU | DJIEKTPOHHBIN +
[OnexTponHbIii  pecypc]: yuebHoe mocodme / K. H. pecypc
Maunsiesa, I'. I1. lyxanun, I'. JI. baxtuna — Boarorpan:
Bosnrorpanckuii rOCYyJ1apCTBEHHBIN TEXHUYECKUI

yauBepcureT. — 2016. — 308 c.
https://elibrary.ru/item.asp?1d=27498343

15. | baxtuna, I'. JI. COopHMK TpUMEpOB © 3aga4 10 | DJIEKTPOHHBIN +
bu3uvecKoil XUMHUU [DIEKTPOHHBIM pecypc]: ydeOHoe pecypc
nocobme / I'.JI. baxtuma, I.II. Jlyxanun, X.H.
Mabiniesa — Boarorpan: Bonrorpanckuii

roCy/lapCTBEHHBIN TEXHUYECKUI yHUBepcuTeT. — 2016. —
136 c. https://elibrary.ru/item.asp?id=26291349

16. | llaunena, E. FO. ®usnueckas xumus. JlabopaTopHblii | DIeKTPOHHBIHA +
MPaKTUKYM [DIEKTpOHHBIN pecypc]: YuebHoe mocodue / pecypc
E. IO. IllauneBa. — Saarbrucken: LAP (I'epmanus). —
2015.-121c.
https://elibrary.ru/item.asp?id=23669215

17. | lllaynena, E. IO. Xumuyeckas TEpPMOJMHAMUKA | DJIEKTPOHHBIN +
[DnmekTpoHHBIN  pecypc]:  YdeOHoe  mocobue  / pecypc
E. IO. IllauneBa. —  Saarbrucken: LAP  Lambert

(I'epmanus). —2014. — 117 c.
https://elibrary.ru/item.asp?1d=24168571

15. UH®OPMAIIMOHHBIE PECYPChBI

I. JlucTaHUMOHHBIA Kypc: «XHUMHYECKash TEPMOIAUMHAMHUKA» [DIEKTpOHHBIA pecypc]. — Pexum
nocryna: https://mikhalchuk.moodlecloud.com/. — Ha3Banwe ¢ sxpaHa.

2. Muxanpuyk B. M. Tepmogunamuueckoe, $a3oBoe ¥ XMMHUYECKOE paBHOBECUE [DIEKTPOHHBIN
pecypc]: ydebHOoe mocobme / B. M. Muxampuyk. - PoctoB-na-Jlony: W3n-Bo HOxHOTro
dbenepanbHOoro YHUBEepcuTeTa, 2016. - anextponnsie qanubie (1 daitr). Pazmep daiina: 2,5 MO.
®opmar: pdf.



Pabowas nporpammva paceMoTpena u nepeyTBepiKICHa Ha 3aceIAHHA kadenps! Guznyeckoit
xuMiH 0e3 usmenennit na 2021 roa. [Iporokon sacenanns kadernpnr Ne 15 ot 22 anpens 2021 r.

3as. xadenpoii Muxaneayk B.M.
MOMUCEH MU0

Pabouas mporpaMma paceMOTpeHa 1 repey TBepIKACHA HA 3ace TaHNHT kaenpsl Guznueckoii
xumun Oes usmenenuit va 2022 rog. Ipotoxon 3aceanus kadenprr Ne 10 ot 29 anpens 2022 r.

3aB. Kadeapoii Muxanbuyk B.M.
NOANHCh DHO
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