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[IpaBuna TtexHuku Oe30macHOCTH B XHMMHYECKOW mabopatopuu. Baenenue B
(U3HYECKYIO ¥ KOJUTOUIHYIO XUMHuI0. YacTp 1

2

[IpaBuna TtexHukd Oe€30MacHOCTH B XHMMHYECKOM mabopatopuu. Beenenue B
(U3HYECKYIO M KOJUTOUIHYIO0 XUMUI0. YacTh 2

OcHoBHbIE NOHATHS TepmoanHaMuKki. IlepBoe Hayaao Tepmoxnnamukn.l Yacrs .
Ouranerus. 3akoH [ecca. Tepmoxummueckue pacuetsl. JlabopatopHas pabora
«OmnpeieleHIe TeIUIOTHl PEaKIIy HeHTPaIH3aIimy».

OCHOBHbIE MOHATHS TepMoxnHaMuKku. IlepBoe Hauano Tepmognaamukn.” Yacts 2.
Ouranenus. 3akoH [ecca. Tepmoxummueckue pacuetsl. JlabopaTopHas pabora
«OnpeieleHIe TeIUIOThl PEaKIIiH HeHTPaIH3aIimy.

Bropoe Hauano TepmoxuHamukn.” Yacts 1. Durporms O6paTHMble  HEOOPATHMBIC
npoueccsl. PoOpMyIUPOBKH, aHATUTUYECKOE BBIPAKEHUE BTOPOTO

3aKOHa TepMoaMHaMUKU. CaMOIIpOU3BOJBHBIE M HECAMOIIPOU3BOJIBHBIE IPOLIECCHI.
OHTpomnus, €€ CTaTUCTMYECKOE TOJKOBAHME U €€ CBSI3b C TEPMOJMHAMUYECKOU
BEPOSITHOCTBIO COCTOsIHUA cucTteMbl. Popmyna bonpnmana. M3MeHeHHE 3HTpONUM Kak
KpUTEPUH CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB U PABHOBECHS B M30JIMPOBAHHBIX Cperax.
TepMonnHaMuyeckue noTeHUanbl. OHeprus ['ub0ca (M300apHO- H30TEPMUUYECKUIT
noTeHuan). JHeprus ['enbMronbua (M30XOpHO-M30TEpMUYECKH MmoTeHuan). Pacuer
sHepruu ['m60ca, sHeprun ['enpMrosbiia U UX KCIOJIB30BAHHE B KAueCTBE KPUTEPUEB
HaIPaBJIEHHOCTH IIPOLIECCOB B HEM3OJUPOBAHHBIX CUCTEMAaX. OHTAIBINUNHBIA U
SHTPONHUIHBINA (1)'¢11<T0p131.2

Bropoe Hauano TepmomuHaMukn.” Yacts 2. DHTporms O6paTHMble ¥ HEOOpPaTUMBbIE
nporeccsl. POPMyYNMPOBKH, AHAIUTHYECKOE BBIPAXKEHUE BTOPOTO

3aKOHa TepMoAWHaMUKUA. CaMOIpPOU3BOJBHBIE M HECAMOIIPOU3BOJIBHBIE IPOLIECCHI.
OHTpoOIuUs, €€ CTAaTUCTHYECKOE TOJKOBAaHME U €€ CBSI3b C TEPMOJMHAMUYECKOU
BEPOATHOCTBIO COCTOSAHHUSI cucTeMbl. Dopmyna bonbimana. M3mMeHeHne sHTponuM Kak
KpUTEpUI CaMONPOU3BOJIBHOCTH IPOLIECCOB M PAaBHOBECHS B M30JIMPOBAHHBIX CpPENaX.
TepmoaunamMuyeckue noTeHUManbl. ODHeprus ['mb6ca (M300apHO- H30TEPMHUUYECKHIMA
noteHuuan). DHeprust ['enbmroinbia (M30XOpHO-U30TEpMUUECKH moTeHan). Pacuer
sHeprun ['m60ca, sHeprum ['enbMronblia ¥ UX UCHOJIb30BAHHWE B KaueCTBE KPUTEPHUEB
HAMpaBJIEHHOCTA MPOLECCOB B HEU3OJHMPOBAHHBIX CHUCTEMaxX. OHTAIBIUWHBIA U
SHTPONUMHBIN (baKTopBI.Z

Xumndeckoe paBHoBecue. 3aKoH aeiicreyrommx mace.” Yacts 1. KoncranTa
XMMHYECKOT0 paBHOBecHs; criocoOsl ee BbipaxkeHus (Kp, KC) u cBa3bp Mexny HUMU.
Cwmemenne xummudeckoro pasHoBecus. [Ipunuun Jle-Illarense. YpaBHeHue
M30TEPMBI XUMHUYECKON peakuu. 3aBUCUMOCTh KOHCTAHTBI PABHOBECHUS OT
TeMrepaTypsl. YpaBHeHUE n300apbl U u30Xxopsl Bant-I'odda. JTabopaTropras padora
«XHMMHUYECKOE PABHOBECUED.
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XuMu4ecKkoe paBHOBecHe. 3aKoH aeiicTBylommx mace.” Yacts 2. Koncranra
XMMHYECKOT0 paBHOBecHsT; criocoOsbl ee BoipaxkeHnus (Kp, KC) u cBs13b Mex1y HUMHU.
Cwmemenue xumudeckoro paBHoBecus. [Ipunnun Jle-Illatense. YpaBHeHHE M30TEPMBbI
XUMHUYECKOM pEaKuU. 3aBUCUMOCTb KOHCTAHThl PpABHOBECHS OT TEMIIEPATYpBHI.
VYpaBuenue nzobapsl u u3oxopsl Bant-I'odda. Jlaboparopnas padora

«XMMHUYECKOE PABHOBECUED.

OcHoBHbIE MOHATHS: (pa3a, cocTaBIAIONINE BelleCTBA, KommoHeHThb.. YacTs 1.
Uncno  KOMIIOHEHTOB, YHCIO CTemeHed cBoOoawl. I[lpaBunmo ¢a3z  ['mbbca.
OAHOKOMITOHEHTHBIE CUCTEMBI. JlMarpaMMbl COCTOSIHUSI OJJHOKOMITIOHEHTHBIX CUCTEM.
JHuarpamma coctosinus Boabl. Y paBHenue Knaneiipona — Kimaysuyca. Jlaboparopras
pabora «3ydyeHne B3aMMHON PaCTBOPUMOCTH (PEHOJIa U BOIBI».

OcHOBHBbIE TOHsATHsI: ()232, COCTABJISIONINE BeIeCTBA, KOMIOHEHThbI. UacTs 2.
Uuciio KOMIIOHEHTOB, 4YHCIO creneHed cBoOoxawl. IlpaBumo ¢a3  I'mbOca.
O/IHOKOMITOHEHTHBIE CUCTEMBI. [larpaMMBbl COCTOSIHUSL OJJHOKOMITOHEHTHBIX CHCTEM.
Juarpamma cocrostaust Bojibl. YpaBHeHue Knaneiipona — Kitaysuyca. JlabopatopHas
pabota «/3y4yeHne B3aMMHON pacTBOPUMOCTH ()EHOJIA U BOJIBD.

KouTpoJb 3Hannii 1 ymenuii mo MmoayJibHbIM equHuuam 1 u 2. Yacte 1

KounTpoJub 3HaHuii 1 yMeHHii 10 MOAYIbHBIM efuHuIaM 1 u 2. Yactp 2

Ipeamer u MeToAbI XUMUYECKON KUHeTUKH. OCHOBHBIE nousitust.” Yacrs 1.
CKOpOCTh TOMOTE€HHBIX XMMHYECKHX PEAaKLMH U METO/bl €€ U3MEPEHUs. 3aBUCUMOCTh
CKOPOCTH peaKI1H OT pa3InYHbIX (PaKTOPOB. BiMsHuE KOHIIEHTpAIHH.

3aKkoH JIEHCTBYIOIIMX Macc. MOJEKYISIpHOCTh U MOPSIOK pPEaKIUH. YpaBHEHUS
KMHETUKM  peakUuMid  HyJeBOro, IEepBOro M  BTOporo mnopsuakos. Ilepuon
nonynpeBpaiuenus. Bnusaue temmneparypsl. [lpasuino Baunt-I'odda. Temmneparypubiit
KO3 PHUIHMEHT CKOPOCTH peaklnu. YpaBHeHUE AppeHuyca. DHeprus akTHBAIUH.

IIpeamer 1 MeTOAbI XUMHUYECKON KHHETHKH. OCHOBHbIE nousiTHsi.” Jacts 2.
CKOpOCTh TOMOTE€HHBIX XMMHUYECKHX PEAaKLHUH M METOIbl €€ U3MEPEHUs. 3aBUCUMOCTb
CKOPOCTH peaKkLUu OT pa3IMYHbIX (aKTOpOB. BiMsiHIE KOHLIEHTPALIUH.

3aKkOoH JEHCTBYIOIIMX Macc. MOJEKYISIpHOCTb M MOPSNOK pPEAKLIUH. YpPaBHEHUS
KUHETUKA  pEaKUud  HYJIEBOro, IEepBOro MW  BTOporo mnopsakoB. Ilepuon
nonynpespaieHus. Bnusnue temneparypsl. [IpaBuno Baut-I'opda. TemnepaTypHslii
K02((QUIIMEHT CKOPOCTH peakiu. Y paBHEeHHE AppeHruyca. DHEPIrUs aKTUBAIUH.

Karamm3. O01mue 3aKOHOMEPHOCTH karamsza.” Yacts 1. Tunsl kataiusa:
TOMOT€HHBIH, FeTepOoreHHbIH, (hepMeHTaTUBHBIN. MexaHu3M JelcTBUS KaTaau3aTopa.
depMeHTaTHBHBIN KaTaiau3 U ero ocooeHHoctu. Koncranra Muxasnuca. Poib
IIPOMOTOPOB ¥ UHTHOUTOPOB B Karanmse.’

Karamm3. O01mme 3aKOHOMEPHOCTH karaumsza.” Yacts 2. TUmsl Kataiusa:
TOMOT€HHBIH, FeTeporeHHblH, (hepMeHTaTUBHBIN. MexaHu3M JelcTBUS KaTaau3aTopa.
depMeHTaTHBHBIN KaTaiau3 U ero ocooeHHoctu. Koncranra Muxasnuca. Poib
IIPOMOTOPOB ¥ HHTHOUTOPOB B Karanmse.’

DJ1eKTPONPOBOIHOCTH PacTBOPOB. [IPOBOIHMKH 11ePBOro 1 BTOPOro poja.’

Yactp 1. YaenbHas, MoJsipHast U SKBUBAJIEHTHAS 3JIEKTPOIIPOBOJHOCTh, (GaKTOPHI, OT
KOTOPBIX OHU 3aBUCHAT. [10IBUKHOCTH HOHOB, a0COIOTHASI CKOPOCTh IBUKECHHUS

noHoB. 3akoH Konbpaymia. Mexanusm 00pa3oBaHus IBOWHOTO 3JEKTPUUECKOTO CIIOS

Ha TPaHUIIE pa3Jesa MeTajlll — PaCTBOP. DJIEKTPOIHBIN MOTEHIIAAN, 3aBUCUMOCTb €TI0

OT TEMIEpPaTyphl U KOHIEHTpaluu pacTBopa. YpaBHenue Hepuera. Knaccuduxarnms
JIEKTPOJZIOB: @)  DBJEKTPOAbl  CpaBHEHHs  (BOJOPOJHBIN,  XJIOpCepeOpsHbIN);
0)MHIMKATOPHBIE JICKTPOBI (BOAOPOIHBIN, CTEKIISTHHBIN ). IOHCEeKTUBHBIC
3IIEKTPOJIBI, HX IPHMEHEHHE B GHOJIOTHH, MEIHIMHE.”




1eKTPONPOBOIHOCTH pacTBOpoB. [IPOBOHMKH TEPBOro H BTOPOro poja.
Yacts 2. Y aenpHast, MOJISIpHAs: M SKBUBAJICHTHAS 3JICKTPOIPOBOAHOCTD, (PaKTOPHI, OT
KOTOPBIX OHU 3aBHUCAT. [I0IBU’KHOCTH HOHOB, a0COTIOTHAS! CKOPOCTD JBUKCHHUS
noHoB. 3akoH Konbpayma. Mexanusm 00pa3oBaHus IBOMHOTO 3JEKTPUUECKOTO CIIOS
Ha TpaHUIle pa3jena MeTalll — PacTBOP. DIEKTPOIHBIN MOTEHIIUAN, 3aBUCMOCTh €TI0
OT TeMIIEpaTyphl U KOHILEHTpaIMK pacTBopa. Y paBHenue Hepucra. Knaccudukanums
AJEKTPOIOB: a) 3JEKTPObI CPAaBHEHHUsI (BOAOPOIHBIN, XJIOpCepeOpsIHBIN );
0)MHIUKATOPHBIC AIEKTPOABI (BOJOPOIHBIN, CTCKISHHBIN). MIOHCEIeKTHBHBIE
3IIEKTPOJII, HX IPHMCHECHHE B GHOJIOTHH, MEIHUIMHE.”

10.

TepMoauHaMHuKa NOBEPXHOCTHOIO ¢J1051. [loBepXHOCTHBIE SIBJIEHHUS U HX
3HaveHue B Omosiorum.” Yacte 1. [IoBepxHOCTHAs 3HEPIUs U TOBEPXHOCTHOE
HaTsDKeHue. Ancopbuus Ha rpanune pasaena K-, XK—K. Ypasuenune ['n66ca u ero
ananu3. [loBepxaoctHo-akTuBHBIC (ITAB), moBepxHocTHO-uHakTHBHBIEC ([INB) 1
noBepxHocTHO-HeakTHBHBIE ([ITHB) BemectBa. CoiictBa 1 ocobennoctu I1AB.
[ToBepxHocTHas akTUBHOCTD. [IpaBuno [{rokio - TpayGe. MemOpanbl Ha OCHOBE
ITAB.JIaboparopHas paboTa «AacopOiusi Ha TpaHHIe K-I'»?

Tepmoaunamuka HOBe?XHOCTHOFO cios. [loBepxHOCTHBIE SIBJIEHUS U UX
3HavyeHue B Ouosiorun.” Yacts 2. [ToBepxHOCTHAS SHEPTHUS U TTOBEPXHOCTHOE
HaTspKeHue. AncopOuus Ha rpanuie paszaena XX—I', JK—K. Ypasaenue 'u66ca u ero
ananus. [loBepxHoctHo-akTHBHBIE (IIAB), noBepxHocTHO-uHakTUBHBIE (II1B) 1
noBepxHocTHO-HeakTuBHBIC (ITHB) Bemecta. CBoricTBa 1 ocobennoctu ITAB.
[ToBepxHocTHast akTuBHOCTS. [IpaBuino diokio - Tpaybe. MemOpaHbl Ha OCHOBE
ITAB. JIaboparopHas paboTa «AmcopOuus Ha rpaHUIe K-I'n?

11.

KoHTpoJib 3HaAHMI M yMeHHMId 10 MOAYJIbHBIM efuHUIAM 3, 4, 5. Yacts 1

KonTpoab 3HaHuii 1 yMeHUIi 0 MOAYJIbHBIM eAnHuIaM 3, 4, 5. YacTs 2

12.

JAucnepcHbie cucrembl. Yacts 1. HucniepcHas daza v TucriepcCUOHHAs cpefa.
Crenenp aucnepcHoctu. Knaccudukanus aucnepcHsIx cucteM. MexaHusm
BO3HHUKHOBEHHS AJIEKTPUYECKOTO 3apsiaa KOJUIOUIHBIX yacTull. CTpoeHHe JBOIHOIro
NEKTPUYECKOTO CII0sl. DIEKTPOKMHETUUECKUI TIOTEHIIMAII, YPaBHEHUE
I'enpmronsiia-CmonyxoBckoro. CTpoeHre MULIEIUTBL. Y CTOMYUBOCTD U KOATYJISIIIHS
JUCTIEpCHBIX cucTeM. KnHeTndeckas v arperaTuBHasi yCTOWYMBOCTD KOJUIOMIHBIX
cucreM. @akrTopsl ycroiunBoctu. Koarynsauusa memienHas u ovictpas. [lopor
Koaryysinu, ero onpezaenenue. [Ipasuno ynene—I"apau. Koarymsuus 3omei
CMECSIMH 3JIEKTPOJIUTOB. Teopusi yCTOWYMBOCTH JUCIIEPCHBIX CUCTEM (TEOPHs
JUID0).2

JAucnepcHbie cucrembl.” YacTs 2. HucnepcHas ¢dasza u TUCIIEpCHOHHAS Cpeia.
Crenenp aucniepcHoctu. Knaccudukanus aucnepcHsIXx cucteM. MexaHusm
BO3HUKHOBEHHS SJIEKTPUYECKOTO 3apsA/ia KOJUIOUIHBIX yacTull. CTpoeHHne TBOWHOIO
EKTPUYECKOTO CII0s. DIEKTPOKMHETUUECKUI TOTEHIAII, ypaBHEHUE [ enbMrosba-
CmomnyxoBckoro. CTpoeHrne MUALIEIUIBL. Y CTOMYUBOCTD U KOATYJISALINS TUCIIEPCHBIX
cucreM. KnHernueckas 1 arperaTuBHasi yCTOMYUBOCTh KOJIJIOUIHBIX CHCTEM.
®axTops! ycroitunBocTu. Koarynsuus meanenHas u Ovictpas. [lopor koarymnsnuu,
ero onpenenenue. [pasuno Hlynene—Iapau. Koarynsauus 3om1eit cMecsamu
ANeKTponuTOB. Teopust yCTONYMBOCTH AUCTIEPCHBIX CUCTEM (T€OopHUs JIHGDO).Z

13.

Mosyuenne u ceoiicrea BMC." Uacts 1. Knaccugukanus, ha3oBble COCTOSHUS.
CaoiictBa pactBopoB BMC. Onpenenenre MOJEKyJIsIpHON MacChl BMC.?

Mosyuenne u cBoiicra BMC." Uacts 2. Knaccugukanus, ha3oBble COCTOSHUS.
CaoiictBa pactBopoB BMC. Onpenenienre MOJIEKyJISIPHON MacChl BMC.?

14.

KoHnTpoJb 3HaHuil 1 yMeHHIl 10 MOAY/IbHBIM eAuHNIAaM 6 u 7. Yacts |




. . 1
KoHTpoJb 3HaHWii 1 yMeHHH 10 MOAYJIbHBIM equHuIaM 6 u 7. Yactp 2
2
3auerHoe 3ansaTHE. YacTs |
15. 1
3ayeTrHoe 3ansiTHE. YacTb 2
n 2
POMEKYTOYHAA aTTECTAIUA
Hroro 4t
Paccmotpeno Ha 3acenannn kadenpsl xuMun «26» Mas 2023 r., mpoTtokoi NelQ
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