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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMYTCTBYIOIIME TUCHUIIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS NU3yUYECHHUE TaHHOM:

6a3oBasi MOATOTOBKA I0 HEOPraHWYECKOH, aHATUTHYECKOW M OPraHMYeCKOH XHMHH,
MaTeMaTHke U pusuke B 00bEME, MPeayCMOTPEHHOM MTPOrPaMMOil CIIeIUAIUTETa;

JUCHUIUIMHBL TpOrpaMMmbl criennanurera: Heopranuwdeckas XuMmus, AHaJIUTHYECKass
xumusi, Opranunyeckas xumusi, Matemaruka, ®usuka.

1.2.  JIMCUMIUIMHBI, KypCOBbIE PabOThl U MPAKTHKH, IJISI KOTOPBIX OCBOCHHE JaHHOU
JUCIUIIMHBL HEOOXO0IMMO KaK IMPEeIIeCTBYIOIIEE:

Xumnueckass TexHonorusi, KBaHTOBass XuMus, BBICOKOMOJIEKYJISIpHBIE COEIUHEHUS,
Komnmounnas xumus, Kunetnka u TepmoiumHamuika (epMEHTATUBHBIX MpoieccoB, Kypcosas
pabora mo (¢u3mueckoil XxuMuH, YueOHas TMpaKTUKA: O3HAKOMUTENbHas (oOs3arenbHast),
[TpousBoacTBEeHHAs MpaKTUKa: MpeaaurioMHas (o0sa3arenbHas), [I[pon3BoacTBEHHAs MTPaKTUKA:
TeXHoJorndeckasi (oOs3arenpHast), [Ipon3BOACTBEHHAS] MPAKTHKA: HAYYHO-HCCIIEOBATEIbCKAs
pabora (o0s3aTenpHas ).

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepucTUKa

HaumeHoBaHuUe TToKa3aTems 3HauCHNE MOKA3aTeIs

Ha3Banue oO6pa3oBaTelbHON MTPOTrpaMMBbI 04.05.01 ®ynnamenTanbHas U MPUKIIaIHAS
xumus (IIporpamma criermanurera:
@dyHIamMeHTaIbHas ¥ PUKJIaAHAs XUMHSI)

[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.b.18 ®usnueckas xumus
y4eOHBIM TIJITAHOM

YacTs 00pa3oBaTenbHON TPOrPAMMBI bazoBas yacTp

KoimuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 18,5/ 666

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO011ee KOJIMYECTBO YacOB
Dopua 2 ?,’; camocTosi-
5 JeKIu- | mabopa- | MpakTU- | TEIbHOU dopma
00y4eHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 2 4 68 51 0 114 233 9K3aMEH
3 5 51 85 0 130 266 dK3aMEH
3 6 34 51 0 82 167 9K3aMeH
Ounas,
BCEro 153 187 0 326 666

3. LEJM JUCLUTUIMHBI

Ilens AUCIUIIINHEL:

- nefarornyeckass — TMOJATOTOBKA CIEUHATNCTOB-XUMHUKOB, KOTOPBIE yMEIOT
MPUMEHSATh BCE BO3MOXXHOCTH COBPEMEHHON (PU3MYECKOW XHUMHUHU ISl PEUICHUs TEeKYIINX
XUMHUYECKHUX MpodIIem;

- TUTaKTHYECKass — YCBOCHUE 3HAHMMA, MPEAYCMOTPEHHBIX MMPOTrPaMMOU, Oraromapst
IeJICHAIIPABICHHOMY COTPYIHUYECTBY MPENoAaBaTels U CTYACHTA;
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- METOIMYECKas — BBIICNUTh TIJIABHOE 3BEHO B KAXKIOW Teme, 4To Oyner
CHocoOCTBOBaTh (POPMHUPOBAHUIO OCHOBHBIX TOHSATHH MO Kypcy, (HOpPMHUpPOBaHMIO 3HAHUN B
pe3ysbTaTe aKTUBU3AIMU MO3HABATEIBHOW NIESITENBHOCTH CTYJICHTOB, NMPUMEHEHUE PA3TMYHbBIX
METO/I0B aKTHBHOTO O0y4EHUSI.

4. KOMITETEHIN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHHMA KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnerenumn Nuaukaropel Pesynbrarel o0ydeHus
OIIK-2. Cnocoben OIIK-2.3. [IIposogut | OIIK-2.3.1. 3HaeT OCHOBHbIE IPUHIUIIBI
MIPOBOJIUTH UCCJIETOBAHUS paboTel COBpeMEHHOro 00OpyAOBaHUS MpU
XUMHUYECKHHA CBOMCTB BEIIECTB H | MPOBEJCHUU (DU3UKO-XMHYECKOTO
9KCIIEPUMEHT C MaTepUajoB C | DKCIIEPUMEHTA.
HCIIOJIb30BAaHUEM HCIIOJIb30BaHUEM OIIK-2.3.2 VYmeer mnpoBOAUTH (HUBHUKO-
COBPEMEHHOT0 COBPEMEHHOT0 XUMHUYECKHH AKCIIEPUMEHT C
o0opyoBaHus, HAYYHOTO UCTIOJIb30BaHUEM COBPEMEHHOTO
c00JTI0/1ast HOPMBI 000opyI0OBaHus. 000pyIOBaHUs, a TaK)KE€ WUHTEPIPETHUPOBATH
TEXHHUKHU MOJTyYEHHBIC PE3yIbTATHI.
0€30MacHOCTH.

3. ITPOTPAMMA JJUCITATTJIMHBI

Ha3zBanue tembl Kpartkoe conepsxanne TeMbl (BOIPOCHI TEMbI)
Pazoen 1 «Xumuueckas mepmoounamuxay
Tema 1. TepMOoguHAMUYECKHE CHUCTEMBI, MapamMeTpbl U  IPOLECCHI.
HyneBoii u nepBblit | BHyTpennsiss  sHeprusi, Ttemiora u  pabora. HyneBoit  3akoH
3aKOHBI TEPMOJMHAMHKU U €ro I[OCTyJaThl, TeMmIrepaTypa Kak (QYHKIUSI
TEPMOJIMHAMUKH. COCTOSIHMSI, YCIIOBHE TEPMOJIMHAMUUYECKOTO paBHOBecHUs. [lepBriif 3aKoH

TEPMOJUHAMUKY, (QOPMYJIUPOBKM M MaTeMaTHYECKHE BBIPAKEHUS.
PabGora pacmmpeHuss HACATBHOTO Ta3a B Pa3IWYHBIX MPOIECcCax.
Kamopuueckne ypaBHeHHs ©  KO3(pGUIHUEHTH. Anuabarnueckuit
MPOIECC B UICATBHOM rase. TermIoeMKoCTh Py MOCTOSHHOM 00beMe U
TEMIEpaType, 3aBUCUMOCTh TEIUIOEMKOCTH OT TemmepaTryphl. Teriora
nmponecca mnpu IMOCTOSHHOM 06’beMe U TpHU NOCTOSIHHOM JaBJICHUMH.
CrangapTHbIE COCTOSIHUA U YCIIOBUS, MPOCTHIE BellecTBa. 3akoH ['ecca,
TCPMOXUMHYCCKUC CXCMBI. Brruncnenue CTaHHapTHOfI OHTAJIbIINU
peakuMd C HUCHOJb30BAaHHWEM CTaHAAPTHBIX TEIJIOT OO0pa30BaHUs,
CTOpaHusi, paCTBOPEHHMs, pa3BeaeHHs. [IpubamKkeHHbIe METOIBI pacyera
TEIUIOT OOpa3oBaHMs, SHEPrusi CBA3M AaTOMOB B  MOJEKYJIE.
TeMHepaTypHa;I 3aBUCUMOCTDb SHTAJIBIIMHU PCAKIIMU, YPABHCHHUS 3aKOHaA

Kupxrodda.
Tema 2. IToctynarer Knaysuyca n KensBuna. Llukn Kapho, paBeHcTBa
Bropoit 3akoH | Knay3uyca. @OyHKIUS COCTOSIHUSL <«OQHTPOIUS», €€ HW3MECHEHHE B
TEPMOAUHAMUKH. PaBHOBECHBIX M HEPAaBHOBECHBIX mpoueccax. OO0benuHeHHslid 1 u 11

3aKOH TEPMOJAMHAMUKH, OCHOBHOE TEPMOJAMHAMUYECKOE TOKIECTBO.
Bropoii 3akon TepmonuHamuku B (GopmynupoBke [Ipuroxkuna. 3akoH
BO3pAaCTaHUs SHTPONHUH, KPUTEPUM NPOTEKAHUS CaMOIPOU3BOJIBHBIX
IIPOLIECCOB U COCTOSIHMSI PABHOBECHS B M30JUPOBAHHON CHCTEME.
[Tpon3BOACTBO SHTPONMHM TMPH YCTAaHOBJIEHUH TEIJIOBOrO OaaHca.
W3meHeHne SHTpONUHU NMPU NPOTEKAHWU IPOU3BOJBHOIO IIpolecca B
MPOU3BOJIBHON CHUCTEME. OHTPONUS B Pa3IMYHBIX MPOIECcax ¢




UCaNbHBIM Ta30M, W3MEHEHHE SHTPONUHU MpH (PA30BBIX MEpexoaax.
9HTpOHI/I$I " TCpMOJUHAMUNYCCKAaA BEPOATHOCTb, YPABHCHUSA BOJIBI_IMaHa.
Teopema Hepucta m moctynar Ilmanka. CBoiicTBa BEIIECTB BOJIM3H
abCOIIIOTHOTO HYJISl TEMIIEPATYPbl, BEIYUCICHUS SHTPOIIMH CUCTEMBI IIPU
MIPOM3BOJILHOMN TEMIIEpaType.

Tema 3. CBobOoaHas sHeprus ['nb6ca u ceobonHas sHeprus ['enbMrosbia
Tepmomunamuyeck | — (YHKIOMM COCTOSHMS — cucTeMbl. Kputepunm paBHOBecus U
O€ PpaBHOBECHUE W | CAMONPOM3BOJIBHOIO IMPOTEKaHMUs IPOLIECCOB B 3aKPBITHIX CUCTEMaX.
caMoIpou3BoJibHOE | TepMoANHAMUUYECKUE TOTEHLIUANbl M XapaKTepUCTUYeCKHe (DYHKIMH,
IIPOTEKAaHUE UX €CTECTBEHHbIE TIepeMeHHble. @DyHJaMEHTAIbHBIE YPABHEHMS
MPOIIECCOB. TEPMOJMHAMHUKHA. 3aBHCHUMOCTh CBOOOMHON »Heprum [ubbca wu
cBOOOIHOM AHEpruu I'enbMrosbiia OT Temrneparypsl. BiusiHue naBneHus
Ha CBOOOmHYyI0 »SHeprun [mOOca wWIeanbHBIX W pPEATbHBIX Ta30B.
@yrutuBHOCTE M KO3p¢uIHMEeHT  QyrutuBHOCTH.  Kpurtepum
TEPMOJIMHAMHUYECKOTO PAaBHOBECHUS M CaMOIIPOU3BOJILHOTO MPOTEKAHUSA
IIPOLECCOB B  OTKPBITBIX CHCTEMAax, XUMHUYECKHI IOTEHLHAI.
CootHomenne MakcBemna, ypaBHeHus: ['u06ca-/[rorema. OOmue
KPUTEPUU TEPMOJMHAMMYECKOIO PaBHOBECHS M CaMOIIPOU3BOJIBHOTO
NPOTEKAHUs MPOLECCOB B M30JMPOBAHHBIX, 3aKPBITBIX U OTKPBITHIX
CUCTEMaX.
Tema 4. VYcnoBust paBHOBecHs (a3 B OJHOKOMIIOHEHTHBIX CHCTEMax.
dazoBas @da3oBbIE EPEXOJbl NEPBOTO MU BTOPOTO POJA, M3MEHEHUE MOJBHOU
paBHOBECHE B | DHTPOIIMM, MOJBHOTO 00beMa, TEIIOEMKOCTH, H30TePMUYECKOM
OJTHOKOMIIOHEHTHBI | CKUMAeMOCTH ©  m3o0apuueckoro  kodddummeHta  0OBEMHOTO
X CUCTEMAX. pacimupenus. JlaBieHHne HACBIIEHHOIO Iapa U €ro 3aBUCUMOCTh OT
Temneparypbl, ypaBHenue Kranelipona-Knaysuyca. IlpaBuino a3
I'n66ca.
JuarpamMmma COCTOSIHUSL BOABI, (a3oBble MOJs, (UTypaTHBHbIC
TOYKH, JIMHUU (a30BBIX PAaBHOBECHN U UX YpPaBHEHHUs, TPOIHAs TOUKa,
KPUTHUYECKOE COCTOSIHUE, 3aBUCHUMOCTh TEMIIEPATYpHI IIJIaBJICHUS BOJIbI
OT JaBieHMA. JlnarpaMma COCTOSHUS TMOKCHJA yriepona, cyOoauManus
u necyOnumaruu. JluarpamMma COCTOSIHMSL CEpbl, MeTacTaOHIbHBIC
COCTOSIHUSI, OSHAHTUOTPOIIHBIE (a3oBble mepexoabl. Jlumarpamma
cocTosiHUsl OeH30(heHOHa, MOHOTPOIHbIE (a30BbIE MEPEXOAbl, PABUIIO
OcTBanbpaa.
Tema 5. PactBopbl, ompenenenne wu  kiaccupukauug. I[lapamerpsi,
TepmoauHaMuka XapaKTepU3ylollUue COCTOSHUE pacTBOpa M €ro  KOMIIOHEHTOB.
pacTBOpOB. [TapruanbHele naBiaeHMs, MaplUalbHble MOJIbHBIE TEPMOJAUHAMUYECKUE
BEIMYMHBI. BHYTpEeHHss SHEprus, SHTPONMs, CBOOOJHAs DSHEPrus
['enbMrospia uaeanabHbIX pacTBOPOB ra30B, XMMUUECKUN MOTEHIMAT UX
KOMIIOHEHTOB. PaBHOBecHe >XUAKHIA pPacTBOp — HACBILIEHHBIM Hap,
BBIPAXCHUE XMMHUYECKOIO MOTEHIMalla KOMIIOHEHTOB pacTBOpa 4epes
JIABJICHUE HACBHIILIEHHOTO Mapa U (yrMTUBHOCTh. 3aKoHbl Payns u
I'enpu, naeanvHele pacTBOpbl. OTKIOHEHUS OT 3akoHa Payis, peanbHble
U MpEelesibHO pa30aBlIE€HHBbIE pAacTBOPHI, AKTUBHOCTb KOMIIOHEHTOB
pacTBopa, K09hHUIIMEHT aKTUBHOCTH.
Tema 6. IlepBelii 1 BrOpOil 3ak0oHBI KoHOBasoBa. da30Bble AMAarpaMMbl
PaBHOBecue OMHAPHBIX PACTBOPOB JIETYUYUX KUAKOCTEH. DpaKIMOHHAs IEPETOHKA U
KHUJIKOCTh — nap B | pektudukanus. JluarpaMmbel  OMHApHBIX  CHUCTEM, 00pa3yroIUX
JIByXKOMITOHEHTHBI | a3€0TPOIIHbIE PACTBOPHI.
X CUCTEMaX.
Tema 7. PacTBOpUMOCTE KPUCTAJNIMYECKHUX BEIIECTB B JKUIKOCTH C
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PaBHoBecue
KUJKUX PACTBOPOB
c
KPUCTAJUTMUYECKUM
1 BEIIECTBAMU.

o0pa3oBaHHEM pealbHbIX, MpPEIEIbHO pPAa30aBICHHBIX U HJCATbHBIX
pactBopoB. Temmeparypsl KpHUCTAUIM3ALMM WU KUINEHUS HJI€ATbHBIX
pacTBOPOB HEJNETY4YHMX BELIECTB, KPHUOCKOMUS U 30YJITMOCKOIUS.
SlBienme ocMoca W €ro  ABMXKYyIAs cuja. TepMOJMHAMUKa
OCMOTHYECKOTO JlaBlieHus, ypaBHeHus: Bant-I'odda mis pazdaBieHHBIX
UJcalbHBIX  PacTBOPOB HEAJIEKTPOJIUTOB u AJIEKTPOJIUTOB,
M30TOHMYECKUU KoddunmenT. KomraTuBHbIE CBOMCTBA pacTBOPOB.
3HaueHHe 0CMOCa JJIs )KUBBIX OPraHU3MOB, JTU3UC U IJIa3MOJIU3 KIETOK.
OOpaTHBIif 0CMOC U €ro IPUMEHEHHE B TEXHOJIOTHYECKHUX Ipoleccax.

Tema 8. Tepmonunamuueckne  QyHKIMM ~ CMEIIGHUS  SKUIKOCTEH,
PaBHOBecue B | n30bITOUHbIE (PyHKIUH. OrpaHMYEeHHO CMEIIMBAIOLIMECS KUJIKOCTH,
cucreMax c | ¢a3oBble AMAarpaMMbl CUCTEM: HUTPUJ IMPOMMOHOBOM KUCIIOTHI — BOJA,
OTrpaHMYEHHOU NUMNEPUINH — BOJA, OCH3WIITWIAMUH — TIULEPUH. BepXHias U HIKHAA
B3alMHOMN KPUTHYECKHE TEMIIEpaTypbl pPAacCTBOPUMOCTH, MpaBUWiIo AJeKkceesa.
PacTBOPUMOCTBIO Tpeyronbabie quarpamMmmsl [ 160ca-Pozebyma, ux cBoiicTa. JlmarpamMmmbl
JKUIKOCTEH. COCTOSIHHUSI TPEXKOMIIOHEHTHBIX CMECEH >KUAKOCTEW C OrpaHUYEHHOU
B3aMMHOM PacTBOPUMOCTBIO. 3aKOH pacCHpeeNeHUs] W SKCTPaKIus,
K02(ppULIMEHT U KOHCTAHTHI pacnpeaeneHus, popmyna lmosa.
Tema 9. Jlnarpamma COCTOSIHUSI JABYXKOMIIOHEHTHBIX CHCTEM C IPOCTOMH
dazoBbIe 9BTeKTUKON. [IpaBwio peryara. [IpuHOMNBI MOCTPOEHMS IUArpamMm
paBHOBECHS (Ga30BbIX paBHOBECHHl, KpUBBIE OXJAXKICHUSA, TEPMHUUECKUH WU
KpUCTauTHdeckoe | muddepeHrnaabHO-TepMIUUecKuil  aHanm3. JluarpaMMbl  COCTOSIHHS
BELIECTBO — | IBYXKOMIIOHEHTHBIX CHUCTEM, B KOTOPBIX 00pa3yroTcs XUMHUYECKHUE
JKUJKOCTb. COCIMHEHMS, IUIABSIIMECS KOHIPYSHTHO M WHKOHIPYSHTHO. Da3oBbie
IMarpaMMbl OMHApHBIX CHCTEM, B KOTOPBIX OOpa3ylOTCsl TBEp/ble
pacTBOpBl € OrPaHUYCHHOM M HEOTPAHUYEHHOM pPacTBOPUMOCTBIO
KOMIIOHEHTOB.
Tema 10. [Ipsmass u oOpaTHas pPEaKIUH, TOJBIKHOCTh XHMHYECKOTO
XHUMHYECKOE paBHOBECHSI, TEPMOAVMHAMUUYECKHAE YCIOBHSI XMMHYECKOIO PaBHOBECUS.
paBHOBECHE. 3aKOH JEUCTBUS Macc, TEPMOJMHAMUYECKHH BBIBOJ KOHCTAHTBI
paBHOBECHsI [UIsl MICAIBHBIX W PpEajbHBIX Ta30BbIX pPEAKIMOHHBIX
CMECed M JKHIKMX pacTBOpPOB. XHMHYECKOE pPABHOBECHE IIPU
IIPOTEKAHUM XHMUYECKOM pPEaKUUM B TETEPOTCHHBIX CHCTEMaXx.
N3006apHblil MoTEeHIMAN XWMHUYECKOM peakluu, YpaBHEHHE H30TEPMBbI
xuMu4yecko — peakuuu.  CTaHAapTHBIM — M300apHBIH  MOTEHIMAN
xumuueckod  peakuud.  COOTHOLIEHHME  MEXAYy  KOHCTaHTaMU
paBHOBECHSI, BBIDA)KEHHBIMM 4Y€pe3 NapLHajIbHbIE JaBJICHMS, MOJIbHbBIE
JOJIM, MOJIbHO-OOBEMHYIO KOHIIGHTpAIMIO, BIUSHUE JaBJICHHUS Ha
xumuueckoe pasHosecue. [Ipunnun Jle-lllatense-bpayna, npumenenue
K PEaKIMM CHHTE3a aMMMaKa. 3aBUCUMOCTb XUMUYECKOTO PaBHOBECHS
OT TeMIepaTyphsl B Y3KOM JlMalia30He TeMIeparyp. Y paBHEHUE N300apbl
U H30XOpbl XUMHYECKOW peakuuu. M3meHeHue CTaHIapTHOro
n300apHOT0 MOTEHLMATIa XUMUYECKON peakluy B IIUPOKOM TUAla30He
TEMIIEPATYP.
Pazoen 2 «Xumuueckas Kunemuka u Kamaniuz»
Tema 1. [Mpeamer xumudeckodt KuHETHUKH. CKOPOCTh W KOHCTAaHTA
®dopmanbHast CKOPOCTH XMMHMYECKON peakunu. OCHOBHOM IOCTYJIAaT XHMHUYECKOM
KUHETHUKA. KMUHETUKU. [10psIIOK U MOJIEKYISIPHOCTD PEAKLIAH.

HeoGpatumble  peakuuu. Peakuum — HyJaeBoro — mnopsjka.
MonoMonekysipHas ~ HeoOpaTuMasl  peakuuss NEepBOro  MOpsIKa.
bumonekynspHas  HeoOpaTumasi  peakuus  BTOpPOTO  HOpsIKA.

HeoOpaTtumast peakiiys n-ro nopsiika.




Meroapl omnpezaesneHns OOIIEero TOopsAaKa peakiud. MeTosl
omnpeieNieHUs] TopsAJIKa PeaklUy MO BEIIECTBY. 3aBUCUMOCTh CKOPOCTH
peakiuu  or Temrepatypbl. llpaBuno Bant-T'opda. VYpaBuenue
AppeHnyca.

Tema 2.
Kunernka
CJIOKHBIX PEaKIIHil.

[MpuHIMDOBL, JEKalMe B OCHOBE KWHETUKU CIIOXHBIX PEaKIHH.
OOpatumble  peakuuud. MoHoOMoNeKyIsipHas oOpaTUMas —peaxius
nepBoro mnopsiaka. [lapamnensabie peaknuu. IlocriemoBarenbHbie
peakiuu. [IpuOmmkeHHbIE METOAbl XHMHUYECKOH KHUHETHKH: METOJ
KBA3UCTAIIMOHAPHBIX KOHLEHTPALUH; METOA KBAa3HCTAlMOHAPHOTO
PaBHOBECHOT'O PUOJIMKEHUSI.

Tema 3.
TeopeTnueckue
MpEeICTaBICHUS
XUMHYECKOH
KHHETHUKHU.

Teopust akTUBHBIX CTOJIKHOBEHUH. [IpuMeHeHHE MONEKyJIIpHO-
KMHETUYECKOM TEOpUM WJCAIBHBIX Ta30B B XWMHYECKOW KHHETHKE.
O¢dexkTuBHBI  TUaMeTp  CTOJKHOBEHHMs. [umore3a  aKTUBHBIX
CTOJIKHOBEHUH. IIpumeHeHne TEOpUHU CTOJIKHOBEHUH K
OMMOJIEKYJIIpHOM peakiuu. PacueT KOHCTaHTbI CKOPOCTH.

Teopust nepexoaHOro cocTossHusA. [I0BEpXHOCTh MOTEHIMAIBHOMN
SHEepruu. AKTUBHBIA KOMIUIEKC M KOOpauHaTa peakuuu. [Ipoduns mytu
peakiuu. BpIBOA OCHOBHOIO ypaBHEHUs TEOPUM aKTUBHOI'O KOMIUIEKCA
Ui OMMOJIEKYJSIpHBIX peakuuil. CBoOOgHas SHEPrusi aKTUBALMH.
CpaBHeHHE TEOpPUM AKTUBHBIX CTOJIKHOBEHHH M TEOPUM AKTHUBHOTO
KOMIUIEKCA.

MOoHO- ¥ TPUMOJIEKYJISPHBIE PEAKIUU B TEOPUN CTOIKHOBEHHUH U
AKTUBHOTO KOMIUIEKCAa. MOHOMOJIEKYJIIpHBIE pEaKUuu 110 TEOPHUH
AKTUBHBIX CTOJKHOBEHUH M UX OMMOJICKYJISIPHBIA MEXaHU3M aKTHBAIIWH.
MoOHOMOJIEKYISIpHBIE  PEAKIMM W TEOpUs AaKTUBHOIO KOMILICKCA.
TpuMosIeKyIsIpHBIE pEaKLUU B TEOPUM CTOJKHOBEHMM U AKTHUBHOI'O
KOMIUIEKCA.

Peakuun B pactBopax. IlpuMeHeHHME TEOpUM  AKTUBHBIX
CTOJIKHOBEHHUH K PEaKLusIM B pacTBope. Peakunu B pacTBope U Teopus
aKTUBHOIO KoMIUIeKca. YpaBHeHue bpeHcrena-bbeppyma. BiusHue
VMOHHOH CWJIbI Ha CKOPOCTb PEaKIIHH.

Tema 4.

Kunetnka mnemHbIx
u
boToOXUMHUYECKUX
pEaKLHnid.

OcHOBHbIE CTaAMM LIETTHON peakiuu. JJI1MHa [eny 1 3BeHO LEenu.
KuHeTnka Hepa3BETBICHHBIX LEMHBIX PEaKIMi Ha MpUMEpe peakLuu
oOpas3oBanus (ocreHa. Pa3BersineHHbIe 1ienHble peakuuu. [lomyocTpos
BOCIIJIAMEHEHHUSL.

Cragun  GoTOXMMHMYECKON peakuuu. 3akoHbl (POTOXUMUMU.
KBanToBbIil BbIXOA. OCHOBHBIE THIIBI (POTOXMMHYECKHX pPEAKLHUH.
Pazniuns Mmexay GOTOXUMHUYECKUMHI U TEMHOBBIMHU PEaKITUSIMH.

Tema 5.
T'oMoreHHbIi
KaTajus.

IlonsaTe katanm3a M Karanusaropa. Buael  Karamusa.
Karanmurtnueckass akTMBHOCTb. | 'OMOT€HHBIE KaTAIUTHYECKUE DPEAKLUU.
OcHoBbI roMorenHoro karanusa no Hlnuransckomy. OOmuNA KMUCIOTHO-
OCHOBHOHM Kartanu3. [lepBUYHBI M BTOPUYHBIA COJIEBBIE A(PQPEKTHI.
Crienuduueckuil KUCIOTHO-OCHOBHOM KaTanu3. MyHKIMS KHUCIOTHOCTH
lNammera.

Tema 6.
I'eTeporennsiit
KaTajius.

I'ereporennsiii katanu3. OCHOBHBIE CTaIWU TeTEPOrCHHOMN
KAaTaJTUTHYECKON peakiuu. XapakTepHbIE YePThl T'eTEPOTrSHHOTO
KaTaJin3a. AKTHBallMsi B TETEPOTCHHBIX KATAJIMUTUYCCKHX PEaKIIHSX.
AxtuBupoBaHHas aacopbuus. Kunerndeckas u quddy3nonHas oomactu
reTePOreHHO-KATAIUTUYECKOTO TMporecca. KHHETHKA TIeTepOreHHBIX
KAaTaJIUTHYSCKUX PEAKIUH B CTATHUYCCKUX YCIOBUSAX. VICTHHHAs W
KaXylIasics SHEPTUU aKTHBAIIUU TETEPOTCHHBIX XMMUYCCKHX PEAKITHIA.

Teopun  reTeporeHHOro  Karanaw3a. AKTHUBHBIC  IEHTPHI




TETEPOTreHHBIX KaTalnu3aToOpoB. MyNbTHIIIICTHAs TEOpHA KaTalu3a.
Teopuss axkTuBHBIX aHcamOned. Karanuzatopsl Ha  HOCHTEISX.
AncopOMoHHbIE KaTaJau3aTophbl. Karamutuueckue CBOMCTBA

MNEPCXOAHBIX MCTAJIJIOB Hepnomfmecxoﬁ CHUCTCMBI.

Tema 7. @depMeHTHI U UX OCHOBHas kiaccudukanus. OCHOBHbIE CTaIUH
®epMeHTaTUBHBIA | (pepmeHTaTUBHON peakunu. PepmMeHT-cyOcTpaTHbIil KoMIuieke. OCHOBBI
KaTajus. KUHETHKH (DepMEHTATUBHBIX peakuuil. YpaBHeHHe Muxasnuca-MeHTeH
U CTIOCOOBI €T0 MPOBEPKH.
Pa3zoen 3 «Dnexmpoxumusny
Tema 1. [IpencraBnenue I'porryca, @apanes u AppeHuyca o CTPOECHUU
OcHoBHbIE pacTBOpPOB 3IEKTPOIUTOB. OCHOBHBIE IOJIOKEHHSI TEOpUU AppeHuyca.
nosioxkenus reopun | Henocratkn 3TOM  TEOpHH. [IpyuunsI ANEKTPOJIUTUYECKON
AppeHnyca. mucconpanuy. COOTHOLIEHHE MEXAYy DHEPrueil KpUCTAIUIMYECKON
pelIeTKH W  DHEpPrued  conbBaTaluu  HOHOB.  MoOH-munosbHOE
B3aMMOJICICTBHE KaK yCIOBUE YCTOMYMBOCTH PACTBOPOB JIEKTPOJIUTOB.
TepmoarHaMHUECKOE ONHMCAHME XMMHYECKUX PABHOBECUHM B pacTBOpax
JJEKTPOJIUTOB.
Tema 2. [lonaTne cpemHeidl aKTUBHOCTH W CpEAHEro Kod(pQuIMeHTa
OcHoBHbIE AKTUBHOCTH, MX CBS3b C aKTUBHOCTBIO U KOA(P(PHUIHMEHTOM aKTUBHOCTHU

TIOJIO’KEHUST TCOPUHU
Jlebas-X1okkens.

OTHENbHBIX HOHOB. MoOHHas cuma pactBopa. 3aKOH HMOHHOM CHUIBL.
OcHoBHble monoxeHus: Teopun Jlebas-Xrokkens. [loTeHIman MOHHOM
atMochepsl. Ypapaenue s kodddunuenta aktuHoctd B I, 11 u III
MPUOTIKEHUSIX TEOPHUH Jebas-X1okkens. CoBpeMeHHbIE
MIPEJCTABICHUS O PACTBOPAX JIEKTPOJIUTOB.

Tema 3. HepaBHoBecHbIE SIBJIEHUSI B PACTBOPAX JEKTPOIMUTOB. Y I€JIbHAS
DJIEKTPONPOBOHO | MU DKBUBAJICHTHAs]  DJIEKTPOIPOBOJHOCTH, UX 3aBHCUMOCTh  OT
CTh DJIEKTPOJIUTOB. | KOHIEHTPALIUHU AJIEKTpoauTa. MeTo u3MepeHus JIeKTPOIPOBOIHOCTH.

Tema 4. [TonBmwxHOoCT, WOHOB. 3akoH Kousbpayma. 3aBUCUMOCTH

[TogBuxkHOCTB npeJenbHON TOABMKHOCTU OT paauyca uoHa (popmyna Crokca) u

HMOHOB temriepatypbl (mpaBwio Banbaena-IlucapkeBckoro). [loaBmkHOCTH

JIEKTPOJIUTOB. VMOHOB THUIPOKCOHUS U Tuapokcuna. CBs3p MEXIy MOJIBHKHOCTBHIO
MOHOB M UX KOHIEHTpanuu. OCHOBHbIE MOJIOKeHUs Teopun Jlebas-
Xrokkensa-Onzarepa  (37eKTpOOpPEeTUYECKHE U pellaKCal[MOHHBIN
a¢dextr, ypaBHeHue Omnzarepa; »>bdextet Buna wu  [lebas-
QDaybKeHrareHa.

Tema 5. Uucna mepeHoca; HMX 3aBUCMMOCTh OT TEeMIEpaTypbl H

Uucna mnepeHoca | KOHLUEHTpPALUU 3JEKTpoauTa. MeTolpl ONpelesieHns 4Hhcesl IepeHoca

HMOHOB. (meton ['mrTopda u MeTOT IBUKYIICHCS TPAHUIIB).

Tema 6. 3akoH pazbaBnenus OcTBanbaa (mepBas W BTOpas (GoOpMbI).

HNouHbIe TepmonuHamuueckass KOHCTaHTa auccoumanuu. lIpumenenue teopuu

paBHOBECHS. Jlebas-Xiokkenss K cladbIM  3JEKTPOJIMTaM TpU  OMNPEIesICHUU
TEPMOJMHAMUYECKON KOHCTaHThl Auccouuanuu. VcTuHHas creneHb
JIccolanvy. Beluncienrne HICTUHHOM CTENEHH U TEPMOJUHAMUYECKOM
KOHCTAHTHI JUCCOLMAIMU CIA0BIX 3JEKTPOIUTOB. KUCIOTH U IIeIouu.
JIBoiiHO€  MPOTOIUTHYECKOE paBHOBecue. VIcTHUHHAsT  KOHCTaHTa
nucconanuu. ['uaponus. AM@oTepHbie MeKTPOIUThL. L[BUTTEp-HOHBI.
N3o0351ekTpryeckas Touka.

Tema 7. DNEKTPOXUMHUYECKUE 3JIEMEHTHI u 3.1.C. [TonsaTtue

DIIEKTPOXUMHUYECK | DJIEKTPOXHUMHYECKOTO MOTEHIMAIA " o0rmiee yCJIOBHE

ue 9JIEMEHTBHI. | SIEKTPOXMMHUYECKOIO PAaBHOBECHsI HA TpaHMIE D3JIEKTpoXx / pacTBOp.
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OnexkTpoaBrxkymas | Ckauku MOTEHIMANIA U 3JIEKTPOABMKYIIas criia. 3akoH Bonbra. 3Haku u

cuna (3.1.C.). CJIOXKEHUE 3.1.C. AJIEMEHTOB B 3JJIEKTPOXUMHUYECKOM Ienu. MeTobl
m3mepenust 3.4.c. Hopmanbnbeiii s1emeHT Bectona. PaBHoBecue B
NIEKTpOXUMHUYECKou 1enu; ypasHenue Hepucra. [Ipumenenue 11 3axona
TEPMOJMHAMUKHA K DIICKTPOXUMHUYECKON Iienu; ypaBHeHue [ubOca-
I'enbmromnbIa.

Tema 8. Bo3HuKHOBEHHE CKAauKOB TOTEHIMAna Ha TpaHune ¢as.

DNEeKTPOAHbBIE CtpoeHue TpaHHIBI DJIEKTpoJd / pacTBOp. BemnmumHa u  3HaK

MOTEHILIHAJIBI. 3JIEKTPOHOTO MOTEHIIMaNA. 3aBUCUMOCTD 3JIEKTPOJHOTO MOTEHIIHANIA OT

Turibl 31EKTPOIOB.

KOHIICHTPAIlMU  pAcTBOpa  DIEKTPOIUTA. ODIEKTPOIAbl  CPABHECHHS
(BOIOPOIHBIN, KaJTOMENbHBIN, XjopcepeOpsHblid). Dnextpoabl [ u 11
poaa. OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE SJICKTPOABI (XI/IHFI/I,Z[pOHHI:Jﬁ

AJICKTPOT).

Tema 9.
Konnentpanuonn
BIE DJIEMEHTEIL.

Knaccudukamusi  3IEKTPOXMMHYECKHX  JJIEMEHTOB  (LeTeid).
KoHueHTpalmonHsle 37meMeHThl 0e3 nepeHoca. KoHIEHTpalroHHbIE
JIeMeHThl ¢ TiepeHocoM. Jluddysuonnsni moreHnuman. OmnpenencHue
KO3()PULMEHTOB aKTHUBHOCTH 3JIEKTPOJIMTOB, 4YHCEI TMEpeHoca U
KOHCTAaHT XMMHUYECKOTO PABHOBECHSI METOJIOM 3.]1.C.

Tema 10.
Kunernka
3JIEKTPOJIHBIX
MPOLIECCOB.
DIIEKTPOXUMUYECK
ast ToJIsIpU3aIusl.

Onexrponun3 U 3akoHbl Papanes. Craguu 31EKTPOXUMHUYECKOTO
Ipolecca; NOHATHE TUMUTUPYIOIIEH cTaauu. II10THOCTE TOKa Kak Mepa
CKOPOCTH 3JIEKTpOXMMHUYECKOW peakuuu. [lonsgpuzanus 31€KTpoAOB U
ee mnpuuuHbl. TeopHss 3aMEMICHHOTO paspsaa U €€ COBPEMEHHOE

o0ocHoBaHMe. Kunermueckuif BBIBOJA  ypaBHEHHMS PABHOBECHOI'O
NOTEHIMaga M TOKa OOMeHa. YpaBHEHHE 3IIEKTPOXMMUYECKON
nojsipuzanuu. Teopust BOJOPOJHOrO NepeHamnpspKeHus. BriusHue

COCTaBa pacTBOpa M MPHUPOJIBI METAUIa Ha MEePEHANPSKECHUE BBIJCICHUS
BOJIOPOJA.

Tema 11. VYpaBHEHHE KOHLEHTpPAUMOHHOW mossipu3anuu. [IpenensHeblid
Kuneruka TupPy3uoHHbI  TOK. 3aBHCMMOCTb  JTU(G(GY3UOHHOTO TOKa  OT
AIIEKTPOJIHBIX MOTEHIIMAJa B yCIOBHAX 3aMEUICHHOW CTallMOHAPHOHN MU Py3HH.
HPOLIECCOB.
Konuenrpannonsa
s NOJIsIpU3aLusl.
Tema 12. XuMHYeCKHe HWCTOYHMKM TOKAa, WX OCHOBHBIE BHABI H
[Tpuknanneie XapakTepuCTUKH. IlepBUUHBIE MCTOUYHUKM TOKAa. AKKYMYJIATOPBI.
ACTICKTHI TonnuBHbIE U OMOTOIUIMBHBIE A1eMEHThI. Kopposust meTamioB. MeTo bl
JEKTPOXUMHUHU. 3al0UTHl  OT KOPPO3UU. OJEKTPOXMMHYECKHE METOJbl aHaJIn3a.
[onstporpadust (IMOTEHIMAN TTOYBOJHBI, MPEASIbHBINA U DY3HOHHBIN
TOK, ypaBHeHHe MnbkoBUYa).
6. CTPYKTYPA U COAEPXXAHUME JUCHUITJINHBI
6.1. ®opma oOydeHus — o4Hasi, Kypc — 2, cemectp — 4
0 KoanuectBo uacos

AVIMCHOBATIC pasiIeiion 1 Tem Jlexn. | JlabGop. | Ilpakr. | CPC+K | Beero
Tema 1.
HyneBoii u nepBbIil 3aKOHBI
TEPMOJIMHAMUKH. 7 6 0 12 25
Tema 2.
BTopoii 3aKOH TEpMOIMHAMUKM. 7 5 0 12 24
Tema 3. 7 5 0 12 24
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TepmoauHaMHUYEeCKOE paBHOBECHE H
CaMOIPOM3BOJILHOE POTEKAHUE MPOLIECCOB.

Tema 4.
®da3oBasi paBHOBECHE B OJTHOKOMITOHEHTHBIX

CHUCTEMAX. 7 5 0 12 24
Tema 5.
TepmoJIMHaMHKa pacTBOPOB. 7 5 0 11 23
Tema 6.
PaBHOBecue KUAKOCTH — IAp B
JIBYXKOMIIOHEHTHBIX CUCTEMAaX. 7 5 0 11 23
Tema 7.
PaBHOBECHE KUIKUX paCTBOPOB C
KPUCTAJUIMYECKUMU BEILIECTBAMM. 7 5 0 11 23
Tema 8.
PaBHOBecue B cucTeEMax ¢ OrpaHUYEHHOMN
B3aMMHOM paCTBOPUMOCTBIO )KUIKOCTEH. 7 5 0 11 23
Tema 9.
@®a30BbIE PABHOBECUS KPUCTAJUIMYECKOE
BEILECTBO — JKUJIKOCTb. 6 5 0 11 23
Tema 10.
XHMHYECKOE PAaBHOBECHE. 6 5 0 11 23
HNTOTI'O 3A CEMECTP 68 51 0 114 233
6.2. ®opma oOydyeHHs — oyHasi, Kypc — 3, ceMecTp — 5
HaumenoBanus pa3aenos u TeM Kouaecrso Gacos
Jlexn. | JlabGop. | Ilpakr. | CPC+K | Beero
Tema 1. 8 13 0 19 40
DopMasibHast KHHETUKA.
Tema 2. 8 12 0 19 39
Kunernka cioKHBIX peakIMi.
Tema 3. 7 12 0 18 37
Teopernueckue npeacTaBiICHUS
XUMHYECKOW KUHETHKH.
Tema 4. 7 12 0 18 37
Kunetnka nemHbeix U OTOXHMHYSCKUAX
pEaKLU.
Tema 5. 7 12 0 18 37
['oMoreHHsIil Karauums.
Tema 6. 7 12 0 19 38
['eTeporeHHslil KaTauus.
Tema 7. 7 12 0 19 38
DepMEeHTaTUBHBIN KaTajlu3.
NTOI'O 3A CEMECTP 51 85 0 130 266
6.3. ®opma oOydeHus — o4Hasl, Kypc — 3, cemectp — 6
HaumenoBanus pa3aenos u TeM Konmiectso acos
Jlexn. | Jlab6op. | Ilpakr. | CPC+K | Beero
Tema 1.
OcHOBHBIE NIOJIOKEHUS TEOPUH AppeHHycCa. 3 5 0 8 16
Tema 2. 3 5 0 8 16
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OcHoBHBbIE TIOJIOKEeHHS Teopun Jlebasi-
XHOKKEJI.

Tema 3.
DJIEKTPOMPOBOTHOCTH AJIEKTPOIUTOB. 3 5 0 8 16

Tema 4.
[ToABM>KHOCTH MOHOB 3JIEKTPOJIUTOB. 3 5 0 8 16

Tema 5.
Uucna nepeHoca HOHOB. 3 5 0 7 15

Tema 6.
Wonnble paBHOBECHS. 3 5 0 7 15

Tema 7.
DNEKTPOXUMHUUECKHUE HIIEMEHTHI.
DIEKTPOABMKYIIAs cuja (3.1.C.). 3 5 0 7 15

Tema 8.
DNEKTPOAHBIC MOTEHIUAIBI. THUIIBI
3JIEKTPOJIOB. 3 4 0 7 14

Tema 9.
KoHIIeHTpallMOHHbBIE SJIEMEHTBHI. 3 4 0 7 14

Tema 10.
Kunertnka 371eKTpOAHBIX MTPOLIECCOB.
DJIEKTPOXUMHUYECKAs MOJISIPU3AIHSI. 3 4 0 7 14

Tema 11.
Kuneruka 3IIEKTPOIHBIX IIPOLIECCOB.
KoHueHTpannonHas noiasipu3anus. 2 2 0 3 7

Tema 12.
[IpukiiaHble aCEKTHI JIEKTPOXUMUMU. 2 2 4 8

NTOI'O 3A CEMECTP 34 51 0 82 167

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1.  Bompocsl 11 TpOMEXKYTOUYHOU aTTeCTaluU

Pazoen 1 «Xumuueckasa mepmoounamuxay

1. [aiite ompenelieHUE TEPMOJUHAMUYECKON CHUCTEMBI, OKpY>Karomeu cpeasl, BceneHHoi,
TepMocCTara.

2. Kakue cuctembl Ha3bIBAKOTCS T€TEPOT€HHBIMU, TOMOT€HHBIMUA U OJHOpoAHBIMU? [IpuBennTe
MpPUMEPHI TAKUX CUCTEM.

3. IlpuBeaute KimaccuuKauiO TEPMOIMHAMHUYECKHX CHCTEM IO MX CIIOCOOHOCTH OOMeHa ¢
OKpPY’KaIOIIECH CPeIoi BEIIECTBOM U DHEPIUEH.

4. Yrto Takoe paBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBbI U B UE€M MPOSIBISETCS
JTUHAMUYECKHI XapakTep 3TOr0 paBHOBECHS?

5. TlpuBemute KiIaccudUKaAIMIO TEPMOJAMHAMUYECKUX TapameTpoB. Kakue dusnveckue
BEJIMYMHBI OTHOCAT K WHTEHCUBHBIM TEPMOJMHAMHYECKMM Mapamerpam? 3amuuinTe
MaTeMaTUYeCKoe YpaBHEHHE, OTOOpa)karoliee aJIUTUBHOCTh CBOMCTB HSKCTEHCHBHBIX
TEPMOJUHAMHYECKHUX MTapaMeTpOB.

6. /Jlalite ompeneneHHs paBHOBECHBIX M 0OpaTUMBbIX mpoueccoB. Kak OHM CBsS3aHBI MEXay
coboii?

7. TlpuBemute GopMyIHPOBKH ABYX MOCTYJIATOB HYJIEBOTO 3aKOHA TEPMOJUHAMUKH. 3aMUIINATE
MaTeMaTHYECKOE BBIPAXKEHHUE ATOTO 3aKOHA.

8. OnuimmTe NPUHIUI TOCTPOCHUS YMITUPUIECKUX TeMIIEpaTypHBIX 1kai. HazoBure ux obuiue
HEJOCTATKHU.
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CopmynupyiiTe OCHOBHBIE MOJIOKEHUS, KOTOPbIE MPUHUMAIOTCS B KQU€CTBE aKCHOMBI IPU

NOCTPOCHUU aOCOIIOTHBIX TeMIEepaTypHbIX MKall. Kak cBs3aHbI penepHble TOUKU U eTMHUIIBI

temnepatypsl B mikanax KensBuna u Llenscus?

Kak B TepMoauHaMuKe omnpeaensercss BHYTPEHHAsS 3Heprusi Tena (cuctemsl)? DopMbl

nepefayd SHEpruM, DJJIEMEHTapHass TemloTa M JJeMEHTapHas pabora, €IUHMIBI HX

WU3MEPEHMSL.

[IpuBenure Hambosiee BakHblE B XMMMUYECKOW TEpMOJMHAMMKE (DOPMYJIHMPOBKH IEPBOIO

3aKOHA TEPMOANHAMMKHY, 3AUILUTE €TO YPABHEHMUS.

Kaxkue cBoiicTBa UMeeT ucaIbHBINA Ta3 U YeMy paBHa paboTa paclIupeHus WaeaabHOTo ra3a

B U300apHBIX, H30TEPMUYECKHX, aTua0aTHUECKUX U M300apHO-U30TEPMHUUECKUX YCIOBHIX

MPOBENICHUS TTporecca?

Kakoe cBONCTBO BHYTpPEHHEH HSHEPIMM MCIIOJIB3YETCS B KAUECTBE OCHOBHOI'O HCXOJHOTO

NIOJIOKECHUSI TIPU  ONPENCIICHUM BHJA KAJIOPUYECKOTO YpPaBHEHUS B  H30XOpPHO-

uzorepMuueckux  ycnousx? Kakoit  ¢usmueckuid  CMBICT  HMEIOT  KaJOpUYECKHE

kodpduuentsl , , h,[?

Kak Ha ocHOBe ypaBHEHHs EPBOTO 3aKOHA TEPMOJAWHAMHUKHN BBOAUTCS (DYHKIIUS COCTOSIHUS

— sHTanenus? Jlaite onpeneneHue SHTAIbINY.

[Ipn KakuX yCIOBHUAX 3JIEMEHTAPHYIO TEIJIOTY MIPUPABHUBAIOT K  TIOJHBIM

muddepeHnranaM BHyTPpEHHEH S3HEPTUH U SHTAJIBIINU?

Jaiite onpeneneHne UCTUHHOW U CpeAHEN TEIIOEMKOCTH, 3aIUIINTE COOTHOILIEHUE MEXIY
U Uil nealbHOro rasza. KakuMmu ypaBHEHHSMHU alPOKCUMUPYETCS TeMIlepaTypHas

3aBUCHUMOCTbB TEILIOEMKOCTH 7

KakuMu ypaBHEHMSMHU BBIpaXKaeTcsi B3aUMOCBSI3b TEMIIEpPAaTyphl JaBJi€HUS U oObeMa MpHU

anrabaTU4YeCKOM paclllupeHHH (CKaTus) UAeaabHOro raza’?

Yro nmoHMMaroT Mo MpocThIMU BemecTBaMu? KakoBbl ycI0BHsI CTaHIZAPTHOIO COCTOSIHMS

JUISI Ta30B, YUCTHIX BEIIECTB B KOHJAEHCUPOBAHHOM COCTOSIHUH, PACTBOPOB?

[TpuBenure ¢GopMyaMpOBKM W ypaBHEHUs 3akoHa I'ecca m ero cienctBuil. UTto Takoe

CTaHJapTHas TEMJOoTa XHMHMUYECKONM peakuMM IpU IOCTOSIHHOM JaBJIEHWUHU, TEIJIOTa

00pa30BaHUsl XUMUYECKUX COCIMHEHUH M MOHOB U3 MPOCTHIX BELIECTB, TEIUIOTA CTOPAHUS,

TEIUIOTa pa3phiBa CBsI3ei?

JlaiiTe onpeneieHUe UHTETPAIbHON TEIUIOTHI PACTBOPEHUS, IIEPBOM U MOJHOW UHTErPAIBHON

TEIUIOThl PACTBOPEHUSI, UHTErpaIbHON TEIIOTHI pa30aBieHus (MIOJHON U IPOMEKYTOUHOM ).

OT 4ero 3aBUCUT HaNpaBIE€HUE W3MEHEHUS DHTAIBIMM XHMHUYECKOM pPEaKUUU IIpH

NOBBIIIEHUH  TemnepaTypbl? Ilpoanamms3upyiite ypaBHeHWe 3akoHa Kupxroda B

muddepeHnransHoi Gopme.

B uyem 3akmoudaroTcsi OCOOEHHOCTH TMPOBENEHUS pPAacYETOB M3MEHEHUS SHTaIbIIHNU

XMMHUYECKON peakluy ¢ IPUMEHEHUEM UHTerpanbHoi hopMel ypaBHeHHsI Kupxrogda B y3xom

U IIMPOKOM JMana3oHe temmneparyp?

[TpuBenure (HOpMyIUPOBKHM BTOPOrO 3aKOHA TEPMOJMHAMUKH B (opMe MOCTyIaToB

Knaysuyca u Tomcona (Jiopna KensBuna). B kakux ciydasix BO3MOXHBI: TIepeaada TeTUIOTHI

OT MEHee Harperoro Teia K Oojiee HarpeTomy; IpeoOpa3oBaHHE TEIUIOTH B paboTy B

UKJIMYECKOM Tporiecce?

Kakue paBHOBeCHbIE TMpOLIECCHl pacIIUpeHus (CkaThs) BHOCAT BKJIag B paboTy,

coBepiraemyto nukiaom Kapuo?

3anumuTe paBeHCTBO UM HepaBeHCTBO Kiaysmyca, mnpuBenutre (GOpPMYJIMPOBKH U

MaTE€MaTHYECKUE BBIPAXKECHUs IEpBOM W BTOpOWM TeopeM KapHO 11 paBHOBECHBIX U

HEPABHOBECHBIX IUKINYECKUX ITPOLIECCOB.

Kax Ha ocHoBe paBeHcTBa Kitay3nyca BBoauTcs QyHKIUS cOCTOSHUS — 3HTponus? K kakum

TEPMOJUHAMHYECKUM [IEPEMEHHBIM OTHOCUTCS SHTPOIIUS U YTO OHA XapaKTepU3yeT?

Kax m3mensiercs sHTpoIMs NMpU MPOTEKAHWHM B CUCTEME PAaBHOBECHBIX U HEPABHOBECHBIX

npoueccos? IIpuBennure paBeHCTBA M HEPABEHCTBA, KOTOPHIE SIBIIAIOTCS MAaTEMaTHYECKUMHU

BBIPAXECHUSIMHU BTOPOTO 3aKOHA TEPMOJUHAMUKHU.
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[TpuBenute GopMyIUPOBKY U MaTeMaTHUYECKHE BBIPAKEHUS 3aKOHA BO3PACTAHUS SHTPOIHH.
ChopmynupyiiTe cneacTBUs TOTO 3aKOHA.

B kakux cucremax H3MEHEHHE OSHTPONUM SBIAETCS KPUTEPUEM CAMOIPOU3BOJILHOTO
MPOTEKAHUs MTPOLIECCOB U COCTOSIHUSI PaBHOBECHS?

Uro Takoe BHYTPUCHUCTEMHOE MPOM3BOACTBO AHTponuu A ? Kak u3MeHseTcss 3HTpOmUs
OpU YCTAHOBJICHMM TEIUIOBOTO OajlaHca MEXIy JBYyMsl TelaMH, pa3[esIeHHbIMU
MEPEropoIKON ¢ HU3KOM TEIJIONMPOBOJIHOCTHIO?

3anuiuuTe ypaBHEHMsI JUIsl U3MEHEHMsI SHTPONUM INPU MPOTEKAaHUM Pa3IMYHBIX IPOLECCOB
(a3oBBIX MEpexoA0B IMEPBOrO pojia, HarpeBaHUs TBEPIBIX Tel, >KUIKOCTEH, HIealbHbIX
ra3oB, pacIIMpPEHUs UI€aIbHBIX Ta30B U JIp.).

. Uto Takoe TepMOAMHAMHYECKasi BEPOATHOCTh U KaK OHA CBsI3aHa C SHTPONHEN? 3amuiimTe

dopmyiy bonbpimana.

K xakuM IByM OCHOBHBIM MOJIOXKEHUSIM CBOAMTCS paciiupeHHas (OopMyJIMPOBKa TETIOBOM
teopeMbl HepHcra? Kak Teopema HepHcTa cornacyercsi ¢ BEpOSITHOCTHOM MHTEpIpeTaluei
SHTPONUU?

[IpuBenure QopmynupoBky moctynata Ilmanka. Yem 53TOT mOCTynar OTAMYAETCS OT
TermioBoi Teopembl Hepucra?

Kakne cBoiicTBa HMeIOT BemiecTBa BOIM3M aOCOMIOTHOrO HyJs TemnepaTypbl? Kak
BBIUUCIISETCS a0COIOTHASL SHTPOMHS 110 SKCIIEPUMEHTATbHBIM JAHHBIM?

Ha ocHoBe aHanmu3a W3MEHEHMs OHTPONIMM BCEleHHONM  yCTaHOBUTE KPUTEPUU
TEPMOJMHAMUYECKOTO PpPAaBHOBECHS M CaMOIIPOM3BOJIBHOIO IPOTEKAaHHs IIpolecca B
3aKpBITON CUCTEME.

C kakoil 1enpl0 B TEPMOJAMHAMUKE BBOJAATCA (PYHKIMU COCTOSIHHUS — CBOOOIHAsI DHEPIUs
I'enbMroneia u cBoOOgHAS HEprHs [ 160ca?

Kaxkoii MmaTemMaTH4ecKuil BUJ UMEIOT KPUTEPUU CaMOITPOU3BOJILHOTO MPOTEKAHUSI TTPOIECCOB
Y COCTOSIHMSI pABHOBECHSI B 3aKPBITHIX CUCTEMAX ?

[Tpu xakux ycioBHSIX MakcUMajbHas mojie3Has paboTa, cBepX padOThl pacHIMpEeHus, paBHA
yObutu: 1 — cBoGoHOM 3Hepruu ['ub6ca; 2 — cBoboaHOM sHeprun ['enbmronbia?

UYro Takoe XxapakrepucTHueckue  (GYHKIUH, TEPMOJUHAMHYECKHE  MOTEHLHUANbI,
€CTEeCTBEHHbIE NepeMeHHble? 3anuiuTe GpyHaaMeHTaIbHbIC YPAaBHEHUS TEPMOJMHAMUKH IS
norenmanos U, H, F, G.

Kak Ha ocHOBe (QyHIAMEHTAIBHBIX YPaBHEHUH TEPMOJWHAMHKH MOXKHO MOJYYHTb
cooTHouleHus1 Makcsemia?

3anummre ypaBHeHHs ['n006ca —I'enbMroibia M ONpeAeiIWTE HANpPaBICHHE H3MEHEHUS
oTHOIIeHH A / WA / Tpu MOBBINICHUN TEMIIEPATYPHI.

Kak 3aBucut or maBneHusi cBoOomHas »Heprusi ['mb0Oca TBEpObIX M JKUIKUX BEIIECTB,
UJCaTbHBIX U peallbHbIX ra3oB? UTo Takoe pyruTuBHOCTH U KOAhPHUIIEHT GyruTUBHOCTH?
Kak BBomuTCST (yHKIMSI COCTOSHUSI — XUMHUYECKHi morteHnuan? Kakoil BuA NPUHUMAIOT
byHIaMeHTallbHbIE YpaBHEHUS TEPMOIMHAMUKY JJI1 OTKPBITBHIX cUcTeM?

OO6ocHyiiTe  KpUTEPHUH TEPMOJMHAMUYECKOTO paBHOBECHUS U  CAMOIPOU3BOJIHLHOTO
IIPOTEKaHUs IpoLecca B OTKPBITON cucteme. UTo XapakTepu3yeT XMMUYECKUN OTEHINA B
MHOTOKOMIIOHEHTHBIX CHUCTEMaX?

Kakpne TtepMoanHamMudeckne MapaMeTpbl MHOTOKOMIIOHEHTHBIX CHCTEM  CBS3BIBAIOT
ypaBHeHus [ m66ca — Jlrorema, u Kakoi BBIBOJ] CIIEIyeT U3 3TOM CBA3H?

O6cynute oOuIMe ycIOBUS TEPMOJUHAMHYECKOIO PAaBHOBECUS U CaMOIPOU3BOJILHOTO
IIPOTEKAHUs IIPOLECCa B U30JUPOBAHHBIX, 3aKPBITHIX U OTKPBITBIX CUCTEMAX.

Jaiite ompenencHuss TOHATHSAM: (as3a, COCTABIAIOIICE BEIIECTBO MHOTOKOMIIOHCHTHOM
CUCTEMBI, KOMIOHEHT. Kak ompenensieTcss 4ucio KOMIIOHEHTOB B CHUCTEME, B KOTOpOM
MPOTEKAIOT XUMUYECKHUE PEAKIINH?

Ha ocHoBe ananusa ¢pyHAaMEHTAIbHBIX YPAaBHEHUN TEPMOAMHAMUKY IS OTKPBITHIX CUCTEM
o0ocHy#TE ycroBus (pa3oBOTO paBHOBECHS.
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Kak u3MeHsroTcs XMMU4YEeCKUI MOTEHLUAl, €ro IPOU3BOHBIE 110 TEMIIEpaType U JaBJICHUIO

npu (a3oBeIX mepexojax MepBoro u Broporo ponaa? Kakoil Bua MMEIOT TeMIepaTypHbIE

3aBMCHMOCTH XMMMYECKOTO TIOTEHIIMANIA M MOJIBHBIX TEPMOJIMHAMUYECKHMX MTAPAMETPOB: ,
, 7

Uro Takoe JaBieHHE HACBIIIEHHOrO Mapa U Kak OHO 3aBUCUT OT TeMIlepaTypbl? 3amuIlnTe

ypaBHeHus Knaneiipona u Knaysuyca — Knaneiipona. Chopmynupyiite npasuina TpyToHa u

I'unbnebpanpra.

3anumure MaTeMaTHYecKue BbIpakeHHs mpasuia ¢a3 ['nb0ca. OObscHUTE (QU3NUECKUi

CMBICJT TEPMOJIMHAMUYECKOTO YUCJIa CTENEHEH CBOOO/IBI.

Ha ocnoBe ananuza ypaBHenuil Knaneiipona n Knaysuyca — Knaneiipona oObsicHUTE BHJ

KpUBBIX (Da30BbIX pABHOBECHMII Ha JauarpaMMe CcoCTOsHUS Bojabl. Kak wu3MeHsercs

TeMIepaTypa IUJIaBJICHUs JibJja, a TaKXKe TemIeparypa KHUIIEHHs BOJbl NPH YBEIMUYCHHUU

BHEIIHETO JIaBJICHUS?

Kak u3MmeHsiercs TepMOIMHAMUYECKOE YHCIO CTENeHed cBOOOIbl HpU H30TEPMUYECKOM

KOHJICHCAIIUH T1apa, a TAKKe H300apHOM TUIABJICHHUH JIbJ]Aa ¥ KUTICHUH BOJIBI?

Yro Takoe KpUTHUECKasi TOUKa U KpUTHUYECKOe cocTosHue BemecTBa? Kakue cBoiicTBa umeer

BELIECTBO B CBEPXKPUTUYECKOM COCTOSIHUM?

[IpencraBpre cxemaruueckoe u3oOpakeHHe (Ha30BOM JUarpaMMbl AMOKCHAA YIJIEpona,

o0bsicuute ee BuaA. Kakue dazoBeie nepexoas! nepsoro poga CO; MOTYT NPOUCXOANUTH TPU

aTMOC(EpHOM JTaBJICHUH?

Kak cBsi3aH TemnepaTypHbIid Uana3oH yCTOMYMBOCTH KPUCTANTMUECKUX (a3 ¢ AaBICHHEM

HACBIIIEHHOI'0 NTapa HaJ HUMuU? Onumure (pa3zoByro AUarpaMmy Cephl.

[IpencraBbre cxemaTnueckoe n3o0paxkeHune (hazoBoi AuarpaMmbl 6eHzopeHoHa. OObIACHUTE,

noyeMmy KpucTajnueckas Moaudukanus denzoghenon-1 TepMOIMHAMUYECKH HEYCTOWYMBA.

UeM OTIHYAIOTCS SHAHTHOTPOITHBIM M MOHOTPOIHBIHN (hazoBbie mepexoanl? ChopmynupyiTe

npaBwio OcTBaba.

JlaiiTe ompezneneHue pacTBopa M KOMIIOHEHTa pactBopa. IIpuBenute kiaccudukanuio

pPacTBOPOB 1O arperaTHOMY COCTOSIHUIO.

Kakue TepMmoanHamuueckue napameTpbl XapakTEpU3yIOT KOMIIOHEHTHI pacTtBopa? Kakue

CHocoOBI BBIPAXKEHNS KOHIIEHTPALIUU KOMIIOHEHTOB I'a30BbIX, XKUIKUX U TBEPABIX PACTBOPOB

UCTONB3yloTCs B ¢u3ndeckoi xumuu? Jlaiite ompeneneHne MOJIbHOM MapIHaIbHON

TEPMOJIMHAMHYECKON BEJTUUHMHBI.

Kakue cucreMbl OTHOCAT K MJ€albHBIM pacTBopaM ra3os? Kakoll BuA MMEIOT ypaBHEHUS,

OIKCBIBAOIIME KOHIIEHTPALIMOHHBIE 3aBUCUMOCTH XUMHUYECKUX MOTEHIIMAJIOB KOMIIOHEHTOB

UJCAIBHBIX PACTBOPOB I'a30B?

. BolpasuTe xumHueckuii MOTEHLHAal KOMIIOHEHTOB JKMJIKOIO pacTBopa Kak (yHKIHIO

NapIUaIbHOTO AABICHUS WIH (PYTUTUBHOCTH 3TOTO KOMIIOHEHTA B HACBILICHHOM Iape.
[aiite onpenenenne uaeaabHOro pactsopa. Kakoi Buj MMEIOT ypaBHEHUA 3akoHa Paynsa u
3akoHa ['enpu? Yem oHu ornnyarorca?

Kakue ¢(akroppl BBI3BIBAIOT MOJOXKHUTENbHbIE M OTPULATENbHBIE OTKJIOHEHHUS OT 3aKOHA
Paynsa? Kakue pacTBOpbI Ha3bIBAIOTCS MPEEIbHO pa30aBIeHHBIMU?

Kakoli BuJ1 IMEIOT KOHLICHTPAIl[MOHHBIE 3aBUCUMOCTH NIapLHAIbHBIX 1aBJICHUI KOMIIOHEHTOB
OMHApHOTO PacTBOpA JIETYYUX >KUIKOCTEH, a TaKk)Ke MOJIHOTO JAaBJICHHS HACBHIIIEHHOTO Hapa
JUI U/1€aIBHOTO U IPEeNIbHO Pa30aBIEHHOrO PacTBOPOB?

[Jaiite onpeneneHue TEpMOJIUMHAMUYECKOM aKTUBHOCTU KOMIIOHEHTa pacTBopa. Uemy paBeH
KO3()(PULIMEHT aKTUBHOCTU ISl PacTBOPUTENIE M PACTBOPEHHOI'O BELIECTBA B IPEAEIbHO
pa3baBieHHBIX pacTBOpax?

3anuIuuTe YpaBHEHMs Ul XMMHYECKOTO IOTEHIMAlla KOMIIOHEHTOB HICAJIBHOTO H
pEeaNbHOTO PacTBOPOB.

Ha ocnoBe ypaBHenusi ['u66ca — J[rorema mpuBeAuTe BBIBOJA TEPBOTO M BTOPOTO 3aKOHOB
KoHnoBanoga.
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[IpoBeaute anHanmu3 (Ha30BOM JuarpaMMmbl SKHAKOCTh — TIap OWHApPHOW CHCTEMBI B
KOOpAMHATaX [aBJICHUE — KOHLEHTpAlUs BTOPOro KoMIoHeHTa. Kak M3MeHsieTcs cocTas
PaBHOBECHBIX (a3 U JIaBlIEHUE B MPOIIECCe KUIEHUs pacTBopa?

Kakoit Bua umeer ¢a3zoBast nuarpamma >KUAKOCTh — nap OMHApHOW CHUCTEMbI B M300apHBIX
ycnoBusix? Kak m3MeHsieTcss temmepaTypa KHUIEHHMsI pacTBOpa, U KOHIIEHTpAIUsi BTOPOTO
KOMITOHEHTa B PaBHOBECHBIX (ha3ax B IpoIecce KUMECHUs?

Kak wusmeHsercss cocrtaB KUISIIIEH >KUIKOCTH M KOHJEHCaTa MpH IOCIEA0BATEIbHOM
IIEPETOHKE pPAacTBOpPa B HECKOJIBKO CMEHSEMBIX IPHUEMHBIX cocyloB? Kak Ha3bIBaroTCS
MOJTyYEHHBIE PACTBOPBI U UYEM OHH OTJIMYAIOTCS?

Uro takoe pektu¢ukanusa? Kakoil 3aKoH JIEKHUT B OCHOBE 3TOro mpouecca? 3a CyeT 4ero
MOJICPKUBAIOTCA TOCTOSIHCTBO COCTaBa KHIISIIETO0 pacTBOpa M €ro TeMIepaTrypbl B
nporiecce peKTupuKau?

Kakue mnporecchl OAHOBPEMEHHO TPOTEKAIOT HAa KAXKIOM Tapenke peKTHU(UKAIMOHHON
KOJIOHHBI?

Kakue pacTtBopsl Ha3bIBalOT a3eoTponmHbMH? B  ueM 3akmodaroTcsi 0COOCHHOCTH
pPeKTHU(HUKAIIMKA OMHAPHBIX CHCTEM, B KOTOPBIX 00pa3yloTcsi a3€0TPOIHBIE paCTBOPHI?

Kakue pacTBOpbI Ha3bIBaIOT HACKIILIEHHBIMU, 1 YTO TAKOE PAaCTBOPUMOCTh?

Ha ocHoBe ycnoBust paBHOBecHsl (a3 B HACHIILIEHHOM pacTBOpE YCTAHOBUTE BUJ ypaBHEHH
TEMIEPATyPHON 3aBUCHMOCTH PAaCTBOPUMOCTH KPUCTAJTMYECKUX BEILIECTB C 00pa30oBaHHEM
peanbHBIX, IPEeNbHO Pa30aBICHHBIX U UICATBHBIX PACTBOPOB.

Kakue cBoiicTBAa KOMIIOHEHTOB pacTBOpa OKAa3blBAIOT BIMSHUE HA TEMIIEPATypHYIO
3aBUCUMOCTb PACTBOPUMOCTH?

[Touemy TemnepaTypa KUIEHHS pacTBOpa C POCTOM KOHIEHTPALMU pPacTBOPEHHOTO
BEIIECTBA IOBBILIACTCS, a TeMIleparypa KpuUcTauM3anuud moHmwkaercs? Kak mpu stom
u3MeHseTcs (ha3oBas quarpaMma pacTBOPUTEIIS?

Kakoli BUII MMEIOT ypaBHEHHs [JIsl TOHIDKEHUS TEMIEpaTyphbl 3aMep3aHusl U TOBBIIICHUS
TEMIEPATypbl KHUIIEHHUS pPAaCTBOPOB HEJNETYYMX BEIIECTB, M IPHU KAKUX YCIOBUSAX OHH
BBITIOJIHSFOTCS?

Kakue mnapamerpel, M Jii Kakoro KOMIIOHEHTa pPAacTBOpa ONPEAENsAIOT 3HAYCHUS
KPUOCKOIUYECKUX U FOYITNOCKOMMYECKUX KOHCTAHT?

[aiite onpeneneHus 0CMOCY B OCMOTHYECKOMY JTaBJICHUIO. UTO SBISIETCA ABUKYILIEH CUIION
OCMOTHYECKOT0 MIEPEHOCa PACTBOPUTEISI B pacTBOp?

[IpuBeaute BHIBOA ypaBHEHHH OCMOTHYECKOIO MJABJICHHS Uil PEAJbHBIX U HJCATbHBIX
pa30aBICHHBIX PACTBOPOB HEANEKTPOIUTOB U SJCKTPOIHUTOB.

UYro Takoe n30TOHNYECKUH K03 (uImeHT, kakue GakTopbl ONPEAEISIOT €r0 BETHIHHY ?
Kakwue cBoiicTBa pacTBOPOB HA3bIBAIOTCS KOJTUTATUBHBIMU?

Kaxue sBneHus, cBi3aHHBIE C OCMOCOM, MUMEIOT OOJbIIOE 3HAYEHHE AJI1 OHMOJIOTMYECKUX
cucreM?

[Ipn kakux yclIOBUSX HMPOMCXOAUT MEPEHOC PACTBOPHUTENS U3 PACTBOPA B COCYJ C YHUCTBIM
pacTBOpPUTENIEM uepe3 MONYINPOHUIAEMYI0 MEperopojky? YKakuTe o0acTH MPUMEHEHHS
o0paTHOTO OCcMoOca.

Kakumu ypaBHEHUSMHU BBIPAXKAIOTCSI TEPMOAMHAMHYECKHUE (PYHKITMH CMEIICHUS KUIKOCTEH,
U30BITOYHBIE TEpMOJMHAMUYECKHe (yHKIMM ©u JuHHS (a3oBoro pasnenenus? Kakue
pPacTBOPBI HA3BIBAIOTCS PETYIAPHBIMU U aT€PMaTbHBIMU?

Ha npumepe ananuza quarpaMMbl CHCTEMBI HUTPUIT IPOMTMOHOBOM KUCIIOTHI — BOJA OMUIINTE
u3MeHeHHe (Pa30BOrO COCTOSIHUSA CHCTEMbl NPU YBEIMYEHWH KOHLIEHTPALUU BOIBI H
MOBBILIEHUH TEMIIEPATYPBHI.

Uro Takoe COnpspKEeHHBIE TOYKU, HOZAA, BEPXHSS KPUTUYECKAs TeMIiepaTypa pacTBOPEHHs?
Kax ¢popmynupyercs npaBuno Anexceena?

B yem 3akiouaeTcs MpaBMIIO phlyara M Kak OHO MPUMEHSIETCS Ui ONpeAeNICHUs] MacCOBOTO
cooTHomeHus ¢az?
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92.Yem oOBsicHsAeTCS (pa30BOE pPACCIOCHUE JKUIKOCTEH MPH BO3pACTAaHWW TEMIIEpaTyphl B
CUCTEMAaX C HW)KHEH KPUTHUECKON TEMIIepaTypoil pacTBOPEHMsI?

93. Kakue cBOICTBa paBHOCTOPOHHETO TPEYTOJbHUKA JIEKAT B OCHOBE METOIOB OTOOpaKEHUS
KOHLEHTpAlMi U (MJIM) COOTHOILIEHUS KOMIIOHEHTOB B TPEXKOMIIOHEHTHBIX cHUCTEMax (IO
['u66¢cy u Pozebymy)?

94. Kak ortobpakaeTrcst ¢a3oBas aAuarpamMma TPEXKOMIOHEHTHOH CHCTEMBbI C OTpaHHYEHHOU
B3aMMHOI pPacTBOPUMOCTBIO Ha TPaHSAX TPEYTrOJbHON MpU3MBI U B ee o0Obeme? Haueprure
U30TEPMHUYECKOE CeueHNEe 00BEMHOM TuarpaMMal.

95. B 4yem 3aKI04ar0TCs 0COOCHHOCTH NMPUMEHEHHUS TpaBujia pblyara M IMOCTPOCHHS CHCTEMBI
HOJI Ha TpeyroiabHO# (a3oBoil ntuarpamme? [IpaBuino TapaceHkoBa.

96. IlpuBenuTe NOKa3aTEIbCTBO 3aKOHA pachpenenceHus. B kakux ciiydasx 3TOT 3aKOH MOXHO
BBIPa3UTh B BHJAE OTHOLICHMS KOHLEHTPALMA  paclpeiesiieMOro  BEIIECTBA B
HECMEIINBAIOIINXCS KUIKOCTIX?

97. Kakoe BiMsHHE Ha KOHCTAHTY paclpe/eleHusl OKa3bIBaeT 00pa30BaHUE aCCOLMATOB
MOJIEKYJI pactpenesnsieMoro Bemecta? 3anumute dhopmysl [mmosa.

98.Uro Ttakoe Ko3((UIMEHT pacrpeneneHuss M CTENeHb W3BICUEHUS HKCTPArupyeMoro
BemiecTBa? Jlaiite omnpeneneHue HSKCTpakuuu. Kak — OCyHIECTBISIETCS MHOTOKpaTHas
(mepuonudeckast Wi ApoOHAsT) IKCTPAKIIHS?

99. Ha ocnoBe ananu3a ypaBHeHus lllpenepa oObsicHUTE BUJ KOHIICHTPAIIMOHHON 3aBUCUMOCTH
TEMIEepaTypbl Hayajla KpPUCTAIM3alMM KOMIIOHEHTOB OWHApHBIX CHCTEM (JIMHHMA
JUKBHUYCA).

100. Kakue (a3l HaXOAATCS B COCTOSHMM PaBHOBECHS Ha JIMHUSAX JIUKBUAYCAa, a TAKKE B
TOYKE ¥ Ha JIMHUH SBTCKTUKH OWHAPHOUN CHUCTEMBI, COCTOSIIEH U3 KOMIOHEHTOB A U B?

101. Onwumute Ha3oBbIi COCTaB M ONPEACIUTE TEPMOAMHAMHYECKOE YHCIO CTEHeHEH
cBOOOIBI BO BCeX (PAa30BBIX MOJISIX MPOCTON IBTEKTHUECKON (ha30BOM THATPaMMBI.

102. Kak wusmensiercs (a3oBoe COCTOSHME CHCTEMBbl W YHCIO CTEMeHed cBOOOIbI MpHU
OXJIKJEHUHM PACIJIaBOB 3BTEKTUYECKOTO U HE 3BTEKTHYECKOIO COCTaBa JUJIsl IMPOCTOM
9BTEKTUYECKON (pa3oBo AuarpamMmbl?

103. Kak ompexnensercss cocTaB pacilaBa M MacCOBOE€ COOTHOIIEHHE (a3 B TMpolecce
KPUCTAITU3AIUU OJJTHOTO U3 KOMIIOHEHTOB CUCTEMBI?

104. KakoBbl 0COOCHHOCTH KPUCTAJUTH3AIMH PACILIABOB JIJISI CHCTEM, B KOTOPBIX 00pa3yroTcs
COEIMHEHMUSI, TIABAIINECs] KOHTPYIHTHO?

105. Kak usmeHsieTcst pa30BOE COCTOSTHUE, COCTAB PacIlylaBa M YHCIIO CTETICHEH CBOOOIBI MPU
OXJIAKJEHUHM PACIIaBOB JJIi CHCTEM, B KOTOPBIX OOpa3ylOTCs COCIUHEHUS, IJIaBSIIHECS
MHKOHTPY3HTHO?

106. JlaiiTe ompeseneHHe MEPUTEKTHUECKOMY Mporieccy. UTo Takoe TOYka, TemrepaTrypa u
JIMHUSI IEPUTEKTUKU ?

107. Hcue3HnoBeHueM Kakoil (a3pl 3aKaHYMBACTCS MEPUTEKTUUYECKUI TpoIecc Mpu
OXJI2X/ICHUH PACIIaBOB C MOJBHOMH JT0JIE BTOPOTO KOMIIOHEHTA MEHbIIIE, pAaBHOW M OOJIbIIIE,
YeM ISl HHKOHTPYIHTHO TUIABSIIErocs COeIUHEHUS?

108. JlaiiTe ompeneneHue TBEPAOMY pacTBopy. OxapakTepuszylTe TBEpAbIE pPACTBOPHI
BKIIIOUEHUS U TBEPJIbIe PACTBOPHI 3aMEIIICHHUS.

109. Kak wu3mensercs (a3oBoe COCTOSHHE CHUCTEMBI, COCTaB pacIulaBa, COCTaB
KpUCTAIMYECKON (Da3bl M YMCIO CTeMeHed CBOOOIbI MPHU OXJAKICHUU PACILIABOB IS
IBTEKTUYECKUX CHCTEM, KOMIIOHEHTBI KOTOPBIX OIPaHHYEHO B3aUMHO pPAaCTBOPUMBI B
KPUCTAITMYECKOM COCTOSTHUU?

110. OmnwumuTe npouecc KpUCTaLUIU3ALUNA TBEPIABIX PACTBOPOB B NEPUTEKTUUECKUX CUCTEMAX.
OO0bsicHUTe, TOYEMY C HAYallOM MEPUTEKTUYECKOTO MPOIIEcca PaHee BHIMABIINE KPUCTAILIBI
TBEPAOI0 PACTBOPA PACTBOPSIOTCA.

111. Kak mpotekaeT miuaBieHHe KPUCTAJUIMYECKON (a3bl B OMHAPHBIX CHCTEMaX, KOMIIOHEHTHI
KOTOPBIX HEOIPAaHUYEHHO B3aUMHO PACTBOPUMBI B KPUCTAUINYECKOM COCTOSIHUN?
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112. OO6ocHyiiTe BO3MOXHOCTh TNPUMEHEHHS KPUTEPUEB CAMOIPOM3BOJIHLHOTO IMPOTECKAHUS
0o0paTHUMBIX  TEPMOJAMHAMUYECKUX TPOIECCOB M  COCTOSIHUS ~ TEPMOJUHAMUYECKOTO
paBHOBECHS JIJIsl ONUCAHUS OOPATUMBIX XUMHUYECKUX PEaKIIUM.

113.  Yto Takoe XuMMHUECKas MEPEMEHHAs W KAaK OHA HCIOJB3YyEeTCs JUIS BBIBOAA YCIIOBUM
NPOTEKAaHUs CaMONPOU3BOJBHBIX XHUMHUYECKUX PEaKUUH U COCTOSHUS XUMHUYECKOTO
paBHOBECHS?

114. IlpuBeaute TEpMOAMHAMUYECKUN BBIBOJI YPAaBHEHHS 3aKOHA IEUCTBYIOMMX Macc. Kakoii
BUJ HMeeT OO0OOLICHHOE ypaBHEHHE 3aKOHA JEHCTBYIOUIMX Macc il HpPOU3BOJILHOMN
XUMHYECKON peakiuu’?

115. 3aBHCHT M KOHCTaHTa XMUMHYECKOI'O YpPaBHEHUS, BBIpa)KCHHas 4Yepe3 PaBHOBECHBIE
napuuagbHble JaBJICHUS, OT IMOJIHOTO (CyMMapHOrO) JaBJIEHUS U MapUUalbHBIX JaBICHHMA
KOMIIOHEHTOB B UCXO/IHON cMecH?

116. Kakoe BausHHME oOKa3piBaeT (opma 3amucHd YpPaBHEHHS XHMHUYECKOW peaklnh Ha
YHMCJIOBOE 3HAUEHUE KOHCTAHThl XUMUYECKOIO PAaBHOBECHSI U €€ Pa3MEPHOCTH?

117. Kako# BHA UMEIOT YpaBHEHUS 3aKOHA JEHUCTBYIOIIMX MacC JJIsl peakiui, MPOTEKAIOIIUX
B pEaIbHBIX Ta30BbIX PACTBOPAX, & TAKKE B PEATbHBIX M UJI€ATbHBIX KUJIKUX PACTBOPAX?
118. 3amummurte o0O0O0OIICHHBICE YypaBHEHUS 3aKOHA JCHCTBYIONIMX MacC ISl PEaKIui,
MPOTEKAIOIMX B TETEPOreHHBIX cHUcTeMax. Kak H3MeHseTcss ypaBHEHUE KOHCTAHTHI
paBHOBECHS, €CIM YacTh KOMIIOHEHTOB PEaKIIMOHHOM CMeCH SIBJISIOTCS YHCTHIMU

BenecTBamu? Kakas BeJMurHa Ha3bIBACTCS JaBICHUEM JAUCCOLIMALINU?

119. [IlpuBenurte BBIBOJ ypaBHEHHWS HM30TEPMbl XUMHUYECKON peakiuu. Kakoil duzmveckuii
cMmbIc cBoOogHON sHepruu ['m66ca (I'eapmromnbiia) Xxumuueckoil peakuuu? Yemy paBHO
XHMHYECKOE CPOACTBO?

120. B xakoMm HampaBlIeHHM TPOTEKAeT peakius, eciau cBoOomHas sHeprus ['ubbca
XUMUYECKOM pEeaKIUu JUIsi KOHKPETHOM PEaKIMOHHOW CMECH IIPUHUMAET 3HadeHue: | —
0oJbIe HyJIs; 2 — MEHbIIIE HyJIS; 3 — paBHO HYIO?

121. Kak BBOAATCS TEpPMOJUHAMHYECKHE IapaMeTpbl: CTaHIApTHas CBOOOJHAs HSHEPrHUs
['u66ca (I'enbmronbiia) xumudecko peakiun A  u A ? C Kakol TepMOIUHAMUYECKOU
BEJIMYMHOMN OJTHO3HAYHO CBSI3aHBI 3TU CTAHAAPTHBIE TEPMOJUHAMUYECKHIE TAPAMETPHI?

122.  Kakoi MOXHO caenaTh BBIBOJ, €CJIM Il HEKOTOPOU pEaKIMU M3MEHEHUE CTaHIAPTHOU
CcBOOOAHON sHepruu A  uau A NOpUHUMAET 3Ha4YeHue: | — MHOTO Oonblne HyJs; 2 —
MHOT'O MEHbIIIE HYJISI; 3 — paBHO HYJIIO?

123. Kakumu ypaBHEHUSMU CBs3aHbl KOHCTAHTbl paBHOBECHS JUIl pEaKLuu,
NpOTEKAaroIIeH B ra3oBoil (aze?
124. Kak Ha ocHOBe ypaBHeHUs: = () ONpEICIHUTh HAMPABICHUEC CMEIICHUSI PABHOBECHS

MIPU M3MEHECHHUH TIOJTHOTO JIaBJICHUs peakiuoHHou cmecu? Chopmymnupyite mpuHiun Jle-
[Tarense — bpayHa.

125. [IlpuBenute BBHIBOI YypaBHEHHUS M300apbl (M30XOphI) XWMHUYECKOW pEakIuu B
nuddepeHMaIbHbBIX U UHTErpaidbHbIX (Gopmax. Kakoit Bujg mmeer rpapuk 3aBHCHUMOCTH
In = (1/)?

126. Ha ocHoBe ananmuza nuddepeHnuanbHol (OpMBl YpaBHEHUS H300apbl XUMHYECKON
peakuuu OIpeNeInTe HalpaBlieHUE CMENICHHUs] PaBHOBECHUS IPU MOBELIEHUU TEMIEPATyphbl
JUISL HIOTEPMUYECKHUX M SK30TePMUYECKUX PEAKIIUNA?

127. B 4eM 3aKit04alOTCs OCOOCHHOCTH HaXOXJACHUS 3aBUCUMOCTH KOHCTAHThl XMMHYECKOTO
paBHOBECHS OT TEMIEPATYPHl B IIUPOKOM JHana3oHe Temmeparyp?

Paszoen 2 «Xumuueckasn kunemuxa u kamanu3z»
OnpenenuTts NOHATHE CPENHEN U UICTUHHOM CKOPOCTH XMMHUYECKOHN pPEaKLINU.
OnpeaenuTb OCHOBHOM MOCTYIAT XUMUYECKOW KHHETHKHU, (PU3UIECKUN CMBICT KOHCTAHTHI
Onpenenuts NOHATHS MOPSIIKA U MOJIEKYJISIPHOCTH XUMUYECKON PEAKIIUH.
[Ipoananu3upoBaTh KMHETHKY peakiil HyJleBoro mnopsjaka. BeiBectn muddepennuansHoe
YpaBHEHHE CKOPOCTH U UHTETPAIbHOE YPAaBHEHUE KOHCTAHThI CKOPOCTH PEaKLIUU

el
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[Ipoananu3upoBaTh KHHETHKY HEOOpAaTHMBIX pEaKIUid TMepBOro Topsaka. BeiBecTn
muddepeHMaIbHOe  YpaBHEHHUE CKOPOCTM UM HMHTETPalbHOE YPaBHEHHWE KOHCTAHTHI
CKOPOCTH peakIItu.

BreiBectn nuddepeHnmManbHOe  ypaBHEHHE CKOPOCTH | UHTETpaJbHOEC YypaBHEHUE
KOHCTAHTBI CKOPOCTH peakiuu (METOJ HeompeaeseHHbIX Koddduimentos). OnpenennuTtsb
3aBHCHUMOCTbH MEPHO/Ia MOJypacnaga OT KOHIEHTPAIUU UCXOTHBIX BELIECTB.

BriBectu auddepennnaibHoe ypaBHEHHE CKOPOCTH U UHTETPAIbHOE YpaBHEHHE KOHCTAHTHI
ckopocTu peakiuu. OmpeaenuTh 3aBUCUMOCTh MEPHOJA TMONIypacnana OT KOHICHTPAaLUU
HCXOJTHBIX BEIIECTB.

BriBectu quddepeHnmanbHoe ypaBHEHHE CKOPOCTH M UHTETPaIbHOE ypaBHEHNE KOHCTAHThI
CKOpOCTH peakiuu. OmnpenenuTh 3aBUCUMOCTh IEpHOJa MoJypacnaga OT KOHLEHTPalUuu
MCXO/IHBIX BEILECTB.

[Ipoananu3upoBaTh METOABI ONpPEEICHHs OOIIET0 MOpsAIKa peakuu (METO/1 MOJCTaHOBKH,
rpaduUecKuil U Mo MepruoLy MoJIypaciajia BelecTBa).

[Ipoananu3upoBaTh METO/IbI ONpeETICHHS MOPSAKA PEAKIMH 110 BEUIeCTBY (METOJ N30bITKA,
muddepennmansabiil Meton Bant-I'opda u unrerpansheiii Mmeton OctBanbaa-Hoifeca).
[Ipoananu3upoBaTh 3aBHUCHUMOCTh CKOPOCTH peaklIUU OT TemrepaTypsl. OmnpeneiauTb
npasuiio Baut-I'op¢da. Ouenuts BeanuuHy TemneparypHoro koddduunenra.

BeiBectn Tpum ¢opmbl ypaBHeHHs AppeHuyca. JlaTh OLIGHKYy TpaduieckoMy H
aHAJTUTUYECKOMY METOJIaM ONpeAeTICHUS YHEPTUU aKTHBALIUH.

Onpenenuth NPUHLMIBIL, JieXkKalldeé B  OCHOBE KHHETUKHM  CJIOXKHBIX  PEaKIIH.
[Ipoananu3upoBaTh KHHETHKY 00paTUMOIi peaklnu mepBoro nopsiaka tuna A 2 B.

[Ipoananu3upoBaTh KHHETUKY JBYX HapayIe/IbHbIX peakUuil MepBOro mopsaka THIIA
ky ko
A— B;A— C . BbBectn auddepeHraIbHOe YpaBHEHHE CKOPOCTH M MHTETpajibHble

ypaBHEHUS JJI1 KOHCTAHT CKOPOCTEW MEPBOM M BTOPOM peaKIHii.

k k.
[Ipoananu3upoBaTh KUHETHKY IOCIEAOBATEIBHON pPEAKLIUU THIIA A—>B—>C . Buectn
OCHOBHBIE KHHETHMYECKHE YpaBHEHHUS JaHHOM peakuuu. JlaTb OLEHKY COCTOSHUIO
IIEPEXOTHOTO ¥ BEKOBOT'O PAaBHOBECHH.
[Ipoananu3upoBaTh  NPUOMMKEHHBIE  METOJABl  XUMHUYECKOW  KHUHETUKH  (METOIBI
KBa3MCTAlMOHAPHBIX KOHLIEHTPALMHA U KBa3UPABHOBECHOTO MPUOIMIKEHMS).
Onenuts posib 3PPEKTUBHOTO AMaMETpa CTOJKHOBeHUs. [IpoaHanm3upoBaTh THUIOTE3Y
AKTUBHBIX CTOJIKHOBEHUN AppeHuyca.
ObocHOBaTh MPUMEHEHHE TEOPHU CTOJIKHOBEHHH K OMMOJIEKYJIAPHBIM peakiusM. BeiBectn
YPaBHEHHUE AJI1 KOHCTaHTBI CKOPOCTH.
Onpenenuth NOHATHS MNOBEPXHOCTU NOTEHIMAIBHOM SHEPruM, aKTHMBHOI'O KOMILIEKCA,
KOOPAMHATBI peaku U IPOQHIIS IyTH PEAKIHH.
OO6ocHOBaTh MPUMEHEHUE TEOPUH AKTHBHOTO KOMIUIEKCA K OMMOJIEKYJISIPHBIM PEaKLIUsM.
BeiBecTn ypaBHEHHE 17151 KOHCTAHTBI CKOPOCTH.
Omnpenenuth NOHATHE CBOOOIHOM SHEPIUN aKTHUBALMU. BriBecTH ypaBHEeHHE DWpHHTa.
OO0ocHOBaTh OMMOJIEKYJIIPDHBI MEXaHU3M aKTHUBAllMM MOHOMOJIEKYJISIPHBIX peakuuil ¢
TOUYKH 3PEHMS TEOPUU aKTHBHBIX CTOJKHOBEHUH. [IpoaHanu3upoBaTh KHHETHUECKYIO CXEMY
JIuanemana.
O6ocHOBaTh MPUMEHEHUE TEOPHH AKTUBHOT'O KOMILIEKCA K MOHOMOJICKYJISIPHBIM PEAKLIUSM.
BeiBecTn ypaBHEHHE 17151 KOHCTAHTBI CKOPOCTH.
JlaTb OLIEHKY MEXaHM3MY M KUHETHKE TPUMOJIEKYJISIPHBIX PEAKLUN C TOUYKH 3pEHUSI TEOPUU
CTOJIKHOBEHHUI U aKTUBHOI'O KOMIUIEKCA.
IIpoananusupyite KUHETUKY PEaKLUil B pacTBOpPax ¢ TOYKU 3PEHUS TEOPUM CTOJIKHOBEHUN
U aKTUBHOTO KOMILIEKCA.
JlaTb OLEHKY BIIMSHUIO MOHHOW CWJIBI PAacTBOpPa Ha CKOPOCTb XUMHUYECKOM DPEaKLHHU.
BriBectu ypaBHenue bpencrena-breppyma.
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JlaTp OLIEHKY OCHOBHBIM CTaJMsAM LEMHON peakuuu. OnpenenuTs NOHATHS JUIMHBI LIETIH,
3BEHA LIETIH, CPEHETO YNCIIa aKTUBHBIX YaCTHI] U JUIMHBI BETBU.

[Ipoananu3upoBaTh KUHETUKY HEPA3BETBICHHBIX LIEMHBIX pEaKUUHd Ha IpUMepe
oOpa3oBanus (ocreHa.

JlaTb OLICHKY pa3BETBIEHHBIM LENHBIM peakiusaM. OnpenennuTh MOHATHE IOJIyOCTPOBA
BOCIUIAMEHEHUS.

JlaTb OIIEHKY OCHOBHBIM cTaiusiM (oroxumudeckoil peaknuu. OnpenenuTb 3aKOHBI
(hoTOXUMUM.

JlaTh OLEHKY MOHSATHIO KBAaHTOBOTO BhIXona. lIpoaHanu3upoBarh THUIBI (POTOXUMUYECKUX
peaximii. OnpeeanTh OTINYUSI MEXKITY TEMHOBBIMH U (POTOXUMHUUECKUMH PEAKIHSIMH.
[Ipoananu3upoBaTh CTAAUWHBIA MEXaHU3M W KHHETUKY TI'OMOTIEHHBIX KAaTAJIMTUYECKHX
peaKUHnid.

[Ipoananu3upoBaTh CIWTHBIA MEXAHU3M M KHHETUKY TOMOTEHHBIX KAaTAIUTUYECKHX
peakuuii Ha MpuMepe pacnajia nepokcuaa sogoposa no lnuransckomy.

JlaTb OLIEHKY OCHOBHBIM CTaJIMSIM T€TEPOre€HHOI0 KaTaluTuieckoro mpouecca. O60cHOBAThH
MPUYMHBI IPOTEKAHU MpoLecca B KUHETHUECKOW U T (Hy3HOHHON 00IacTsIX.
[Ipoananu3upoBaTh XapakTepHbIE UYEpPThl TE€TEPOreHHOro Karaiau3a (CpOJICTBO H
CEJIEKTMBHOCTh ~KaTajlM3aTopa, CMELIAHHBIE KaTaJlu3aTopbl, SBJICHUS OTPABICHUS U
MIPOMOTHPOBAHUS KaTaIU3aTopa).

O0ocHOBaTh MPHUYUHBI AKTHBALIMM B TETEPOTCHHBIX KaTATUTHYECKUX IIpoleccax Ha
npumepe Tpodwied myTed HEKaTaIUTHYECKOM TOMOTCHHOM M KaTaMTUYECKOU
rereporeHHol peakuuil. OnpeaenuTs MOHATHS HUCTUHHOM M KaXyllecs SHEprui
aKTHUBALUU.

[Ipoananu3upoBaTh KHHETUKY TIE€TEPOr€HHBIX KATAIUTHUECKUX pEaKUUi B CTATHUYECKUX
ycioBusix. O6G0CHOBATh MPUYMHBI OSIBICHUS KaXKyIIUXCSI MOPSIIKOB PEaKLUu.

BriBecTH B3aMMOCBSI3b MCTUHHOM M KaXKyLICHCS 5SHEPruil aKTUBALMM TETEPOrE€HHBIX
XUMHYECKHUX PEAKIUM.

JlokazaThb HalW4yMe aKTHUBHBIX IICHTPOB B TETEPOTCHHBIX KaTalnu3aTopax (SBJICHUS
aJIcOpOIIMY M OTPABJICHHUS KaTaIM3aTOpa, TEOPHs aKTUBHBIX IEHTPOB Teitnopa).

Ornpenenutb OCHOBHBIE MOJIOKEHUSI MYJIbTUIUIETHOW TEOPUH KaTanu3a banananna u teopuun
aKTUBHBIX aHCamOelr KobGo3ena.

JlaTb OlEHKYy KaTaliu3aTopaM Ha HOCHUTENISX U aACOpPOLMOHHBIM KaTaau3aTopam.
[Ipoananu3upoBaTh KaTaIUTUYECKUE CBOMCTBA MEPEXOIHBIX METAIIJIOB.

Onpenenutsy moHATHS (epMeHTaTHBHOTO Kartanu3a u (epmenta. [IpoananmsupoBathb
knaccudukanuio ¢GepMeHToB. OLEHUTH BIMSHWE BHEIIHHX (AKTOPOB HAa AKTUBHOCTH
(bepmenrTa.

[Ipoananu3upoBaTh KHHETUKY (pepMeHTaTHBHON peaknuu: S + E 2 ES — P + E. BriBectn
ypaBHeHre Muxasnuca-MeHTEH U ONpeaeIuTh METObI €r0 IPOBEPKHU.

Pasoen 3 «Onexkmpoxumusy

CdhopMynupoBaTh OCHOBHBIC TIOJIOKEHUSI TEOPHH AJIEKTPOJIUTUYECKOH TUCCOIMALUN
Appennyca u  ee  HemocTtarku.  [IpoaHanu3upoBaTh  OCHOBHBIE  [APaMETpBHI,
XapaKTepu3yIoIre MPoIecCc TUCCOIHMALNN CIA0BIX DJIEKTPOJUTOB (KOHCTAaHTA U CTENEHb
JUCCOITHAITIH, M30TOHUYECKHI KO3 (HUITMEHT).

JlaTh KpaTKyl0 XapaKTepUCTHKY MOHATUSAM AaKTHBHOCTH U KO3(HIMEHTa aKTUBHOCTH
3JIEKTPOJUTOB. B yeM cyTh MeToz1a akTUBHOCTEM? JlaTh KpaTKyI0 XapaKTEepUCTUKY MOHSTHIO
noHHas cuia pactBopa. ChopMyIupoBaTh SMOUPUUYECKUN 3aKOH MOHHOW cuibl JIplonca u
Pennanna. Ykazate 00y1acT €ro mpuMEHEHHS.

CdhopMynupoBaTb OCHOBHBIE  TIOJIOKEHHSI  DJIEKTPOCTAaTHYECKOM TEOPUH  CHIBHBIX
anekTpouToB Jlebas-Xiokkensa. JlaTh KpaTKyl0 XapaKTepUCTUKY TIIOHATHIO HOHHOU
atmocepsr. [Ipencrasuts I, 11 u [ npubmmxenus reopun [ledas-Xrokkemns.
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Jlate omnpeneneHWe TOHATHIO YIEIbHOW HJIEKTPONPOBOAHOCTH. I[IpoananusupoBaTh ee
3aBUCUMOCTD OT KOHIICHTPALIMH 3JIEKTPOJIUTA U TEMIIEPATYPHI.

BriBecTM  3aBHCHMMOCTH  JKBUBAJICHTHOM  DJIEKTPOIPOBOJHOCTH  JJIEKTPOJMTA  OT
MOABMKHOCTH MOHOB B pacTBOpe B BuIE ypaBHeHHUs 3akoHa Komnbpayma. Yto Takoe
MOJIBMKHOCTH U a0COIIOTHAS MOJBUKHOCTH HOHOB?

ChopmynupoBaTh OCHOBHBIE MOJ0XkeHUS Teopun Jlebas-Xrokkens-Onzarepa. B uem cyTh
AIEKTPOPOPETUIECKOTO U  pellaKCAlMOHHOTO A((PEKTOB, NPUBOIANIUX K CHIDKCHHIO
SKBHUBAJIEHTHOM AJIEKTPOIPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB?

[IpencTaBuTh KOHCTAHTY HWOHHOTO pPAaBHOBECHS U TEPMOJAMHAMUYECKYID KOHCTAHTY
IpoLecca AUCCOLMAMU YKCYCHON KUCIOThL. YTO Takoe MOHHOE NMPOU3BEACHHUE BOABI?
[IpencraButh rpaduyeckuii ¥ pPaACUETHBIH CIOCOO OMNpEACICHUs] TEPMOIMHAMUYECKON
KOHCTAHTHI IUCCOLMALIMYA HA TIPUMEPE YKCYCHOM KUCIOTHI. YKaXHUTE, IPU KAKUX YCIIOBUSIX
teopusi JleOass-Xrokkenss mpuMeHHMa K ciabbiM ajekTtpoautam? UTo Takoe WCTHUHHAsS
CTENEHDb AUCCOLUAINu?

JlaTb XapaKTEpHUCTUKY MOHATHIO JBOWHOTO MNPOTOJIUTHYECKOTO paBHOBecHsA. UTO Takoe
WCTUHHAsT TEepMOJAMHAMUYECKass KOHCTaHTa auccoudanuu? B dyem ee ormauuus oOT
KOHIIEHTPALIMOHHOM M TEPMOJIMHAMUYECKON KOHCTAHT AUCCOIUALIM ?

JlaThb KpaTKyl0 XapaKTepUCTUKY MPOCTEUILEMY 3JIEKTPOXUMUYECKOMY JJIEMEHTY U LEMu
yjeMeHTOB. YTO Takoe »3.4.c. dyieMeHTa? 3HAKH U CJIOXKEHHE D.1.C. DJIEMEHTOB B
NIeKTpoXuMudeckoi nenu. HeoOpaTumblii snemeHT BomnbTa W 00paTUMBId  3IE€MEHT
Jaamais-SAxko0u.

Ha npumepe oOparumoro »sieMeHTa apryMeHTHpoBaTh npuMmeHeHue Il 3akoHa
TEPMOJMHAMHKUA K DJJeKTpoxuMmuueckor 1ienu (ypaBHeHue [ 'ubOca-I'enbMronbia).
PaBHOBecue B snekTpoxumuueckoil menu (ypaBHenue HepHcra anst 3.1.c. 0OpaTHMOro
3JIEMEHTA).

JlaTh KpaTKyl0 XapaKTEpUCTUKY MOHSTHIO 3JEKTPOJHOIO MOTEHIMaNa. YKa3aTh, OT YEro
3aBUCHT BEJIMYMHA M 3HAaK »JJEKTpogHoro mnoreHuuana? IlpeacraBuTh 3aBUCUMOCTD
3JEKTPOJHOTO MOTEHLMANA OT KOHIEHTPALMHM PAcTBOpPA 3JIEKTPOJIUTA B BUAEC YPABHEHUS
HepHcra.

[IpencraBuTh KpaTKyl0 XapakTEPUCTUKY AMEKTpoaoB | pona (mpuBecTH COOTBETCTBYIOIIHE
npuMepsbl). UTo TpeacTaBisier co00i OCHOBHOM 3ieKTpos cpaBHeHus? [Ipoanamu3upoBarth
3aBUCUMOCTb MOTEHIMAIAa BOJOPOJHOTO 3JIeKTpoaa ot pH cpenbl 1 1aBieHus BOIOPOA.
[IpencraBuTh KpaTKyro XapakTepuUCTUKY 37eKTpoaoB Il pona (mpuBeCTH COOTBETCTBYIOLIHME
npuMepbl). UTO Takoe BCIOMOTATENbHBIA ANEKTPOA cpaBHEHUs? BbIBeCTHM 3aBUCHMOCTH
MOTEHIIHMAaJa KaJIOMEIbHOI0 AJIEKTPO/1a OT KOHUEHTPALMU XJIOPUA-UOHOB B pacTBOpE.
[IpencTaBuTh KpaTKyl XapaKTEpUCTUKY OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX 3JEKTPOJIOB
(mpuBeCTM  COOTBETCTBYIOIIME  NIpUMEphl). BpIBeCTM  3aBUCHUMOCTh  MOTEHIMANA
XUHTUAPOHHOTO 3J1eKTpoaa ot pH cpenpbl.

JlaTb XapaKkTepUCTUKY KOHIIEHTPALMOHHBIM 3JIeMeHTaM 0e3 nepeHoca. BriBecTu ypaBHEHHE
3aBUCUMOCTH 3.71.C. JJIEMEHTA OT aKTUBHOCTH PACTBOPOB JIEKTPOJIMTOB.

OxapakTepu3oBaThb KOHIIEHTPAI[MOHHBIE 3JIEMEHTBHl C IEpeHOCOM. BbIBecTH ypaBHEHUE
COOCTBEHHO KOHIICHTPAIIMOHHOM 3.1.C. 3neMeHTa. OOBSICHUTh MEXaHHW3M BO3HHUKHOBEHUS
T Py3MOHHOTO TTOTSHIIAIA ¥ CTTIOCOOBI €r0 YCTPpaHEHHS.

JlaTp omnpezaesneHre MOHATHUIO IIpoliecca AMEeKTpoau3a. 3akoHsl Dapanes. KakoBbl OCHOBHbBIE
CTaJIuy Ipolecca IEKTpoan3a’?

JlaTh XapaKTepUCTHKY MOHATHIO TOKa oOMeHa. [lonspuzanus 31MeKTPOIOB U €€ MPUYHHEIL.
Uro Takoe uaeanbHO NOISPU3YEMBIH 3JEKTPO?

JlaTh XapakTEepUCTHKY MOHSATHIO 3JIEKTPOXUMHUYECKas Mojspu3auus. BeiBecTu ypaBHEHUe
Tadens s 3aBUCUMOCTH aHOIHOTO TIEPEHATIPSDKEHHSI HA METaJlIe OT IFIOTHOCTH TOKa (Tipu
n>0,025 B). KakoBbl OCHOBHBIE CTaJWW BOCCTAHOBIEHHUS MOHA THAPOKCOHHUS [0
MOJIEKYJISIpHOTO ~ Bojgopona? B d4eM  mpuuMHBI ~ BO3HUKHOBEHHS  BOJOPOIHOIO
nepeHanpsiKeHus?
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21. JlaThb KpaTKyl0 XapaKTEpPUCTHUKY MOHSATHUIO KOHIICHTPAlMOHHOW MOoJspu3anuu. BeiBecTn
ypaBHEHHE KAaTOAHOW KOHIEHTPAIIMOHHOM TOJSIpU3alu B JIorapupMuyeckod u
9KCTIOHCHIIMAIbHOU (hopmax. OOBSCHUTh MEXaHW3M BO3HUKHOBEHUS MU ()Y3HOHHOTO TOKA.

22. JlaTb XapaKTepUCTUKY XMMUYECKMM MCTOYHHKAM Toka. Uto Takoe Oatapeiika? Ha mpumepe
anemenTa JIeknaniie oObsICHUTh IPUHITAN €€ TeUCTBUSA. UTO Takoe akKyMysiTop?

7.2.  OO6paszer coaepkaHus SK3aMEHAITMOHHOTO OujIeTa
DK3AMEHAILIMOHHBIN BUJIET Ne 1

1. JIath KpaTKyl0 XapaKTEpHUCTHUKY MOHSATHUSM CPEIHEH W UCTUHHOW CKOPOCTH XUMHUYECKOU
peakiuu. [Ipoananm3upoBaTh (aKTOpbl, KOTOpPHIE BIHUSIOT HA BEIHYUHY CKOPOCTHU
XUMHYECKOU PEaKIrH.

2. ChopmynupoBaTh OCHOBHBIE TIOJIOKEHUS TOMOTeHHOro kKatanmm3a mo llnuransckomy.
[IpoananM3upoBaTh KUHETHUKY TOMOTEHHBIX KaTAJUTUYECKUX PEaKIMil, MPOTEKAIOIUX 10
CIIMTHOMY MCXAHU3MY.

3. MexaHu3M pacriajia a30THOW KHUCIOTHI MOXKET OBITh MPEICTABIICH CXEMOM:

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

[Ipemnoxure KMHETHYECKOE ypaBHEHUE M1 CKOPOCTH paclaja a30THOM KHUCIIOTHI.
Cuurark, 4TO KOHIIEHTPAIMs THAPOKCHILHBIX paaukaaoB HO' cranmoHapHas BO BpEMEHH.

VYTBepxkIeHO Ha 3aceaHuU Kadeapsl (PU3NUIECKON XUMUN
[Iporokon Ne ot «  » 20 1.

3aBenyrouuii kageapoit Muxanbuyk B.M.

DK3aMeHaTop benas H.U.

B ciydae BeneHus y4eOHOTO Mpoliecca ¢ MCIOJIb30BAHUEM 3JIEKTPOHHOTO OOyYeHUS |
TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTHH, colep)kaHue OujieTa MOXKET OTIMYaThCA OT
MPUBEJECHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO6mras oleHKa 3HAaHWM OOYYAIOIIMUXCS MO JAUCHMIUIMHE MpoBoautTcs mo 100-6ammpHOM
[IKaJI€ HMCXOJs W3 MAaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTta B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSATHM,
CBOCBpCMeHHOG U KAYECCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTUBHOCTBH BO BpeMSI
MPOBEJICHUS JICKIIMOHHBIX W IMPAKTHYCCKUX 3aHATHH (ydacTue B OOCYKIECHHUH TEKYIIETro M
MPOHICHHOTO MaTepuana, pelieHre 3aaad 1 T.11. ).

8.1. dopma o0yuyeHus — ouHasi, Kypc — 2, cemectp — 4

Howmepa pa3nenos Bunst pador Maxcimasbroe
pa pasil /b P KOJIMUYECTBO OaljIoB
Opranu3annoHHO-y4eOHas paboTa CTy/IeHTa B
Paznen 1 p H y p yA 5
ayJIuTOpUHU
«XUMHUYECKAS
CamocrositenbHas pabora 10
TEPMOJINHAMUKA "
Texymuii KOHTPOJIb 35
UTOI'O 50
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DK3aMeH 50

OOGmuii uToT 3a ceMecTp 100

8.2. ®opwma obOyueHus — ouHas, Kypc — 3, cemecTp — 5

Howmepa pa3nenos Bunst pador Maxcimasbroe
KOJIMUYECTBO OajIoB
Pa3nen 2 Opranu3annoHHO-y4eOHas padoTa CTy/IeHTa B 5
«Xumuyeckas ayJIuTOpUU
KMHETUKA U CamocrosiTenbHas pabora 10
KaTaJn3» Texkynmi KOHTPOJIb 35
UTOI'O 50
DK3aMeH 50
OOmmii uTOT 3a cCeMecTp 100
8.3.  ®opma o0yueHus — o4Hasi, Kypc — 3, cemectp — 6
Howmepa pazgenos Buner pabot Maxcnmaiboe
KOJIMYeCTBO OaJIJIOB
Opranu3annoHHO-y4eOHas padoTa CTyIeHTa B 5
Paznen 1 ayJIATOPUU
«Onexrpoxumus» | CamocrosiTenbHas paboTa 10
Tekymmil KOHTPOJIb 35
UTOI'O 50
DK3aMeH 50
OOmmit uTOT 32 CeMecTp 100

CooTtBeTcTBHE 0AJUIOB OLIEHKE

Onenka 1o nITHOaAILHOM IIKaIe
KomnunuectBo 6a11oB "
s 100 ECTS | DOxzamen, nuddepeHnnpoBaHHbINA 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C Xopotto 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO aTTom0
35-59 FX HE 3aYTECHO

0-34 F HEYJOBJIETBOPUTEIHHO e 3a9TOHO

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA 1JIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 UTHBAJIM/IOB

B xozae peanuzanuu QUCIIUILTMHBI UCTIOIB3YIOTCS CIICIYIONINE JOMOTHUTEIBHBIC METOTbI
00y4eHHsI, TeKYIIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOHN aTTecTalli 00yJYarouXcs B
3aBUCHMOCTH OT UX WHIANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIS CENbIX U CIIAa0OBUNAIINX:

- JEKIUU  O(OPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTa, ITOCTYIHOTO C
TIOMOIIIBI0 KOMITBIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- JUIS ~ BBITIOMHEHWS]  3aJaHds  TpU  HEOOXOAWMMOCTH  MPEAOCTABISICTCS
YBEIIMYHUBAIOIIECE YCTPOUCTBO; BO3MOXKHO TaK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEITMYMBAFOIIINX
YCTPOWCTB;

- MUChbMEHHBIC 3aJ]aHUsT OPOPMIISIOTCS YBEIIMICHHBIM HIPUPTOM.
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2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

— JEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MMChbMEHHBIE 33aJJaHUS BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBaHUS.

3) JUTSI TUT] C HAPYIIEHUSMU OMOPHO-/IBUTATEIILHOTO armapara:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTIEIUATH3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICUCHUEM;

— MUCbMEHHBIE 3aJJaHUS BBIIOIHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITH BBIMOJIHSAIOTCS B MUCbMEHHOMN
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOIMMOCTH TMpeaycMaTpUBAETCS YBEIWYCHHE BPEMEHH [UIsI IOATOTOBKH
OTBeTA.

[Ipouenypa mpoBeAcHHS  MPOMEKYTOYHOW  aTTecTallud AN OOydaromuxcs
YCTaHABIMBAaETCA € YYETOM HUX HHAUBUAYAIbHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEH.
[TpomexxyTodHas aTTECTAIHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypsl OICHUBAHHUS pE3YyJIbTaTOB OOYYEHHs] JOMYyCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHIITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs J0CTYI K HHOOPMAITMOHHBIM U OMOIMOTpadUIECKUM pecypcaM B CETH
WNuTteprer nns kaxmgoro oOydaromierocss B (opMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM HX
3JI0POBBS U BOCTIPUSATUS HHPOPMAIUH:

1) JUTSL CJIETIBIX U CIIa0OBUIAIINX:

— B I€4aTHOU (OpMe YBETUUCHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U cJIa0oCbIIIanX:

— B MIEYaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 1T 00YyYarOIIUXCs C HAPYIIEHUSIMU OMOPHO-/IBUTATENILHOTO anmapaTa:

- B IIEYaTHOH (opme;

— B (hopMe FIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOUECCA

YueOHnbie 3ausaTHs ipoBoasTes B 9-m (yi. Lllopca, 17a) yueOHOM KOpITyce YHHBEPCUTETA.
Jns  mpoBeieHUs  JIEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATUH  TpeOyeTcsa  ayauTopus,
0o0opyZOBaHHAs MEJIOBOM WJIM MAapKEpHOW JIOCKOW, MyJIbTUMEIUNHBIA MPOEKTOP M D3KpaH,
HOYTOYK, KOMILIEKT yueOHOI MeOenu 171l CTyJeHTOB, pabodyee MecTo mpenojasareis. Beixoa B
WuTepHeT nmpoBoiHOM WK ¢ ucnoib3oBanneM Wi-Fi.

Jis caMOCTOSTENbHOM paboThl MCIOJB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYpChI
HayuHoli GuOnmoTeku yHHMBEpCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yuebHO-MeToIuuecKkoe odecreueHune, NpeACcTaBIeHHOEe B y4eOHO-METOMUECKOM KabuHeTe 9-ro
(ayn. 401) yueOGHOrOo KOpmyca, MaTepuUadbHO-TEXHMUYECKYIO 0a3y ydeOHBIX jTabopaTopuil Mo
¢dusnueckoit xumuu (Ne 404, 405) kadenps! pruznyeckoit XUMHUH.

B npomecce o00ydeHHs CTyOEHTHI HMEIOT BO3MOMKHOCTb HCIOJB30BaTh Y4eOHbIE
MaTepuaigbl 1Mo JUcHMIUIMHE «Pu3nueckas XUMHs», pa3MelleHHble Ha Iutat¢popme Moodle
Hentpa mucranmuonnoro obpaszoBanusst GI'BOY BO «lonl'¥Y». C ucnons3oBaHHEM pecypcoB
1aTGOPMBbI JUCTAHIIMOHHOTO 00pa30BaHuUs TaKXKe OCYLIECTBISAETCSA TeKyIUH KOHTPOIb 3HAHUN
CTYJIEHTOB Ha OCHOBE TECTHUPOBAHMSI U IPOBEPKU PE3YJIbTATOB CAMOCTOATEILHON PAOOTHI.

11. PEKOMEHAYEMAS JINTEPATYPA

11.1. OcHoBHas auTEepaTypa
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B. M. Muxanpuyk. XuMudeckasi TepMOAMHAMUKA: y4eO. T0CO0. MJIsi CTYJIEHTOB, 00ydY. 1O
cneuuanbHoctd 04.05.01 dynpameHnranbHas M npukianHas xumusd. M3a. 5-e, nepepal. u
uctp. / B. M. Muxansuyk. — Jlorenk, 2021. — 235 c.

JIaGopaTopHBIii TPAKTUKyM [0 XUMHUYECKOW TepMOIMHAMHUKE: ydeOHOoe mocodue ais
CTyJIeHTOB, 00ydY. 1o HampapieHnio moarotoBku 04.03.01 Xumus u 1o crenuagsbHOCTH
04.05.01 ®ynnamenranbHas u npukiaanas xumust / B. M. Muxansuyk, T. b. Tonmumyk, JI.
M. Ilponbko, I'. A. Tuxonosa. — 1U3zn. 2-e, mepepad. u ucnp. — Jonenk: Jonl'Y, 2023. — 130
c.

Tepmonunamuueckoe, ¢Ga3oBoe W XUMHUYECKOE paBHOBECHE: y4yeOHOe TmocoOue s
CTYZICHTOB XMMHUYECKUX CHEIMaIbHOCTEH BBICHIMX YueOHBIX 3aBepeHuil. M3n. 3-e, ucop. u
norn. / B. M. Muxanpuyk. — PoctoB-Ha-Jlony: W3nmarensctBo FOxHOTO denepanbHOTO
yHuBepcureta, 2016. — 235 c.

JlaGopaTOopHBIN TPAKTUKYyM 110 XUMHYECKOM TEpMOJAMHAMHKE : Yyudel. mocobue s
CTYACHTOB XUM. (hak. o Hanpasienuto "Xumus" / B. M. Muxaneuyk, T. b. [Tonumyk, C. B.
Kunbnona, JI. M. Ilponsko, JI. B. Iletpenko ; Jloneukuit Hai. yH-T. - Jlonenk : JJonHY,
2011.-102 c.

[Ipaktukym mo snektpoxumuu / H.M. bemas, A.B. bensiii, B.M. Koxokapp, A.M.
Muxanpayk. Y4ueOHo-mMeToanueckoe mocoodue. - louenk: JlonHY, 2012 — 114 c.
JlaGopaTopHbie pabOTHI 1O PU3NUECKOU XUMHH (Pa3eT JIEKTPOXUMHUS) 10 CTICIIHATBHOCTH
04.05.01 dynpamenTanbHas U MpHUKIagHas XuMus: yueoHoe nocodue / H.U. benas, A.B.
benbiid, I'.A. Tuxonona, B.I. Koxoxkapps — lonenk: ['OY BIIO «louHY», 2020. — 150 c.
[IpakTukym mo xumuueckoil kuHernke u katanu3y / H.M. benmas, A.B. beunsiii, JI.M.
[Iponsko, T.b. ITomumryk. Yue6Ho-MeToanveckoe nocodwue. - Jlonenk: JJonHY, 2013 — 128
c.

JIabopaTopHBI MPAKTHKYM 10 XMMHYECKOH KMHETHUKE M Kartamusy: yueOHoe mocobue / H.
. benas, A. B. bensiii, JI. M. [Iponsko., T. b. [Tonmuugyk. — oneuk: 'OY BIIO «{oaHY»,
2018.-137c.

Oduznyeckas XUMUS: OCHOBBI 3JIEKTPOXUMHH B Bompocax u otBetax / H. U. benas, A. B.
bensiit, T. b. IMoaumyk. — YuebHo-MeToanueckoe nocodue. — Joneuk: JJOuHY, 2022. —
122 c.

PacuetHo-Tpaduueckue 3a1a4un Mo XUMUIECKOH KMHETHKE U KaTanu3zy /coct. H. . benas, A.
B. bensiit, JI. M. [Iponsko. — Honeux: ®I'bOY BO «/lonl'¥V», 2023. — 107 c.

11.2. [lononHuTenbHas IUTEpATypa
Ousnueckas XUMHUS: y4eOHOe Moco0re, 3JIEKTPOHHOE W3JaHHE CETEBOTO PAaCIpPOCTPAHEHUS
/ B.A. Ympuxun — M.: «KJY», «lobpocser», 2018.
Hpipo, JI. B. ®usndeckas XUMHUS: XUMHYECKOE PaBHOBECHE [DIJIEKTPOHHBIM pecypc] :
yueOHo-MeTonudeckoe mocobue / JI. B. Lpipo, C. S. AnekcanapoBa ; HanmoHanbHBIHI
nccnenoBaTesbckuii TOMCKMI TOCyaapCcTBeHHBIM yHuBepcuteT. - Tomck : Tomckui
rocylapcTBeHHbIN yHuBepcuteT, 2012. - DnextponHsle qanusle (1 ¢aiin).
baxtuna, I'. JI. Kpatkuii kypc ¢uzndeckol Xumuu [IJIEKTPOHHBIA pecypc]: yueOHo-
Metonundeckoe nocodue / I'. . baxtuna, XK. H. Mansimesa, I'. I1. JIyxanun — Bonrorpan:
Bonrorpaackuii rocyjapcTBeHHBIN TeXHUUECKUi yHUBepcuTeT. — 2016. — 252 c.
https://elibrary.ru/item.asp?id=28142979
Mansmmesa, K. H. [Ipaktukym mo ¢uszudeckol Xxumuu [IIEKTPOHHBIA pecypc]: ydeOHoe
nocobue / XK. H. Mansiesa, I'. I1. dyxanun, I'. JI. baxtuna — Boarorpaa: Bonrorpaackuit
roCyAapCTBEHHBIN TeXHUYeCKU yHuBepcuteT. — 2016. — 308 c.
https://elibrary.ru/item.asp?id=27498343
baxtuna, I'. JI. COOpHHK mpuMepoB W 3amad IO (PUINICCKOW XUMHH [DIESKTPOHHBIHN
pecypc]: yuebHoe mocobue / I'.JI. baxtuna, I'.Il. dyxanun, XK.H. MansimeBa —
Bonrorpaa: Boarorpaackuii rocy1apcTBeHHbIN TeXHUUECKH yHuBepcuret. — 2016. — 136 c.
https://elibrary.ru/item.asp?id=26291349
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[[Taunesa, E. FO. ®usnueckas xumus. JlabopaTopHbIi MpakTUKYM [DIEKTPOHHBIN pecypc]:
VYuebnoe nocobue / E. FO. lllaunesa. — Saarbrucken: LAP (I'epmanust). —2015. — 121 c.
https://elibrary.ru/item.asp?id=23669215

[MlayneBa, E. FO. Xumuueckas TepMoanHaMuKa [DIeKTpOHHBINA pecype]: YueOHoe mocodue
/ E. 1O. lllauneBa. — Saarbrucken: LAP Lambert (I'epmanus). — 2014. — 117 c.
https://elibrary.ru/item.asp?id=24168571

12. NHOOPMAIIMOHHBIE PECYPCHI

JIMCTaHIIMOHHBIN Kypc: «XUMUYECKasi TEPMOJAMHAMUKA» [DNEeKTpOHHBIA pecypc]. — Pexum
nocrymna: https://mikhalchuk.moodlecloud.com/. — Ha3Banwe ¢ 3xpaHa.

Muxanpuyk B. M.  Tepmommnamuueckoe, (a3oBoe W  XHUMHYECKOE  pPaBHOBECHE
[DnexkTpoHHBIH pecypc]: yuedHoe mocodue / B. M. Muxanbuyk. - PocroB-na-Jlony: U3n-Bo
IOxHOTO denepanbHoro ynusepcurera, 2016. - snextponnsie naHubie (1 daiin). Pazmep
¢aitna: 2,5 M6. ®opmar: pdf.

HauuonanbHasi 3jekTpoHHasi Oubaumoreka (HOB): denepanbnas rocynapcTBeHHas
nHpopmannonHas cucrema / MunuctepctBo Kynbstypsl P®; Poccuiickas rocyaapcTBeHHas
oubnmoreka. — Mockga, 2019- . — URL: https://rusneb.ru/ (mata obpamenus: 01.09.2023). —
Pexxum goctyma: cBoOoaHbIM, mnoanucka. HeoOxomuma ycTaHOBKa INPOrpPaMMHOIO
obecrieueHus. — TeKCT: AIEKTPOHHBIN.

eLIBRARY.RU: nayunas snexTpoHHas Oubnmoreka: caiit. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexum goctyma: I aBTOPH30B.
II0JIb30BaTEICH. —TeKCT: DJIEKTPOHHBIM.

Hayunas snektponnas 6ubnuorexka «KubepJlenunkay: caiit / Accommanus «OTKpbITas
Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum noctymna: cBOOOIHBIMA.
— TekcT: 2IeKTPOHHBIN.

DnexTpoHHO-0nbnnoreuHas cucrema «Jlauby: [caift]. — URL: https://e.lanbook.com (mara
obpamenusi: 01.09.2023). — Pexum pgoctyna: ajis aBTOPU30B. ToJib3oBaTeneil. — Tekcr:
3JIEKTPOHHBIN.

9BC KOpaiit: 31ekTpoHHas OuOIMoTeYHas cuctema: cawT. — Mocksa, 2013. — URL:
https://biblio-online.ru (mata obpamenusi: 01.09.2023). — Pexxum nmoctymna: Uit aBTOPU30B.
MOJIb30BaTeNeN. — TEeKCT: JIEKTPOHHBIM.

DyieKTpoHHO-0nOanoTeynas: cucrema JJoul'Y: caiit / ®I'BOY BO «/loul'V». — JloHenk,
2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexxum mgocrtyma:
cBOOOAHBIN. — TEKCT: 37EKTPOHHBIA.

DJIeKTPOHHBI KaTtajgor Hayunoii 6uGmmorexu [{onl'Y: pasnen caiita / Hb Jlonl'Y. —
Texct: snextponnsiit / ObC lonl'Y: caiit. — URL: http://library.donnu.ru/catalog/ (aara
obpamenusi: 01.09.2023). — Pexxum goctyma: mOMCK CBOOOIHBIHN, 3JIEKTPOHHBIE JOKYMEHTHI
— 1 moJib3oBateneit Jonl'Y.

daexTpoHHblii apxuB Joul'Y: paznen caiita / Hb JJoul'Y. — Tekct: anekrponnsiii // 9bC
Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara ob6pamenus: 01.09.2023). — Pexum
JIOCTYyTIa: CBOOO/IHBIH.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas aunensus oY Ne 46484614)
2. Microsoft Office (kopmoparusHas nunen3us oY Ne 46472919)
3. Microsoft Visual Studio (yiunensust nporpammsel Dream Spark mist Beicmx yueOHbIX

3aBeICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenzuun GPL, Apache,

BSD nst cB000THOTO TIPOTPaMMHOTO 00ECTICUCHHS ).
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