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1. OBLUME NOJNIOXKEHUA

K BCTynUTENbHbIM UCMbITAHUAM MO NporpaMMam MOArOTOBKM HaydHbIX W Hay4HO-
negarormydeckmx kagpoB B acnupaHtype Caml TY gonyckatoTca nuua, umerowmne obpasoBaHue He
HWXe BbICLLEro (cneunanuTeT unuM marmctpaTtypa).

Mpuem ocyllecTBNSIeTCA Ha KOHKYPCHOWM OCHOBE MO pe3ynbTaTaM BCTYNUTENbHbIX
ncnbiTaHUA.

2. UENIb BCTYMUTEJNIbHOIO UCMNbITAHUA

BcTynutenbHble McnbiTaHNs Npu3BaHbl ONpPeaenuTb CTENeHb FOTOBHOCTM MOCTYMalLWEero K
OCBOEHMIO OCHOBHOM OOpasoBaTenbHOW MNPOrpaMMbl acnMpaHTypbl MO Hay4yHOW chneuManbHOCTU
1.4.4. dnsnyeckasa xmumus.

3. POPMA NMPOBEAEHUA U KPUTEPUU OLIEHKU
BCTYNUTENbHOIO UCIbITAHUA

BcTtynutenbHoe wucnbiTaHMe nNpPOBOAUTCSH B COYETaHMM MUCbMEHHOW W YCTHOW popm B
COOTBETCTBMM C YCTAHOBIEHHbLIM NpueMHon komuccnen Caml TY pacnmcaHuem.

MocTynatowemy npegnaraeTca OTBETUTb Ha BONPOCbl M (MNW) pewuTb 3ajaun B
COOTBETCTBUN C 3K3aMEHaLMOHHbIMM 3a4aHUSIMN, KOTOpPble OXBaTbIBalOT coAepkaHue pas3foernos n
TEM MporpaMmmbl BCTYMUTEMbHbLIX WUCMbITAHUA. [locTynalowmin roToBUTCA K OTBETY MNUCbMEHHO,
NCnornb3ysi 3k3aMeHaLUMOHHbIE JINCTbI, KOTOPbIE BMNOCMEACTBUN XPAHATCS B €r0 JIMYHOM Aerne, 3aTem
OTBEYaeT YCTHO 4rieHaMm 3K3ameHauMoHHoW komwuccun.[lpyn npueme Ha obyyeHue Mo nporpaMmmam
NoAroTOBKM HayYHbIX M HaydHO-MEedarormyeckMx KagpoB B acnuMpaHType pes3ynbTaTtbl Kaxdoro
BCTYMUTENBbHOIO UCMbITAHUS OLEHNBAOTCSA MO NATUOANIILHOM LUKane.

MuHumanbHoe  kKonudectBo  GannoB  and Kaxxkgomn Hay4yHOW  cneumanbHOCTY,
nogTeep)aatoLLee ycnewHoe npoxoxaeHme BCTYNMTENbHOro UCNbiTaHusl, coctaBngeTt 3 6anna.

LLikana oueHnBaHus:

«OTNUYHO» — BbLICTABMAETCS, €cnv MNOCTynawLWun nNpeacTaBuil pasBepHyTble, YeTKue
OTBETbI HA OCHOBHbIE BOMPOCHI 9K3aMeHaUNOHHOro buneTa.

«Xopowo» — BbICTaBMASETCH, €CNU NOCTyNarLnn NpeacTaBusl OTHOCUTENBHO pasBepHYThIE,
YeTKMe OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLNOHHOro bunera;

«YOOBNEeTBOPUTENbLHO» — BbICTABNSETCS, €CNX NOCTyNalLWWn npeactaBuin OTHOCUTENBHO
pasBepHyTble, YeTKMe OTBETbl Ha OCHOBHbIE BOMPOCHI 3JK3aMEHAUMOHHOro OGuneTta, nNpu 3TOM
HEKOTOpble OTBETbI PACKPbITbI HE MOJTHOCTHIO;

«HeypnoBneTBOpUTENbLHO» — BbLICTABISAETCH, €CNN NpY OTBETE MOCTYMNaKLWEro OCHOBHbLIE
BOMpPOCLI BuneTta He packpbIThI.

4. NEPEYEHb PA3OENOB, TEM U CINMUCOK JINTEPATYPbI
PA3OEN 1. ®PUBUNYHECKAA XUMUA
1. Xumunyeckan TepmoanMHamMmKa
1.1. NepBbi 3aKOH TEPMOANHAMUKMU

1. BeegeHue. lNpegmeT HM3M4ECKON XUMUKW, €€ BO3HUKHOBEHWE U pasBuTne. OCHOBHblE
pasgenbl U TeopeTrnyeckne Metoabl PM3NYECKoNn XMMUN. 3HauYeHne PuU3N4eCcKon XMmmu.

2. Xummndeckasa TepmognHamuka. OCHOBHbIE NOHATUS U onpeaeneHns. BHyTpeHHAs aHeprus,
TennoTta u pabota. lNepBbin 3aKOH TepmoauHaMuKn. [NpuMeHeHWe NepBOro 3akoHa K WU3MEHEHUHO
COCTOSIHUA naeanbHoro rasa. Pabota pasnuyHbIX NpoLeccoB.

3. Tepmoxumusa. Tepmoxmmmnyeckoe ypaBHEHUS U UX uchonb3oBaHue. CBA3b TEMnoBbIX
addpektoB npu P=const u V=const. 3akoH [ecca u ero npumeHeHue. Tennota oOpasoBaHUS
XMMWYECKUX COedMHEHUM U3 MnpocCTbiXx BewecTB. PacyeT TennoTel peakuum no TennoTam



obpa3oBaHUA ee yyacTHUKOB. TennoTta cropaHus. PacyeT TennoTbl peakumMn no TennoTam cropaHus
YYaCTHUKOB.

4. TennoTa pacTBopeHuda. TennoTta HenTpanusaunn. Tennosble adeKTbl NONMNMOPAHBLIX U
arperatHbix npespaweHui. lNMpasuna TpytoHa, Kuctakosckoro, HepHcTta. Tennota obpasoBaHus
XMMNYECKOWN CBSA3M, BblYUCIIEHNE TENSOThI peakumnn no SHepPrusm CBS3en.

5. Umkn BopHa-Mabepa. 3aBucumocTb TennoBoro addekra XMMUYECKOW peakumm oT
Temnepartypbl. 3aBUCMMOCTb TEMSIOEMKOCTM OT TemnepaTtypbl U pa3BepHyToe ypaBHeHue Kunpxroda.
lMpumeHeHne 3akoHa Kupxrogha B crydae arperatHbiX U NOSIMMOPMHBIX NepexogoB O4HOro wunu
HECKOIMbKNX YHaCTHUKOB peakuuu.

1.2. Bropo# 3aKOH TepMOgUHAMUKHU

1. Btopon 3akoH TepmoauHamuku. OHTponus. O6beguHEeHHOe YypaBHEHWE NEpPBOro W
BTOPOro 3aKOHOB TEPMOAMHAMMKM AONns obpaTMMbiX NPoOLEeccoB U HeobpaTMMbIX NPOLECCOB.
BbluncrneHme AS B pasnmyHbIX NpoLeccax.

2. Bbluucnenne AS B pasnuuHbix npoueccax (npogorkeHue). [Moctynat [MnaHka.
ABCONITHOE 3HA4YEeHME SHTPONUU. DHTPONUSA Kak Mepa BEPOATHOCTM COCTOSIHUS.

3. TepmoguHammnyeckne xapaktepuctmyeckme dyHkumm G mn F mgeanbHoro rasa.
MakcrumanbHasa pabota XMMUYECKOW peakumnm u XmMmnyeckoe cpoacTtso.

4. OnpepeneHve TepMOAUHAMMYECKONW BO3MOXHOCTM CaMOMPOU3BOSBLHOMO MPOTEKaHUs
XMMUYECKON peakuum B CTaHAapTHbIX ycrnoBusx. CraHgoapTHble wu3obapHble  noTeHumansl
00pa3oBaHUsA XMMUYECKMX COEOVHEHUN M3 MPOCTbIX BellecTB. YpaBHeHune [mb6ca-lenbmronbua.
[MOHATME O XMMUYECKNX NOTEHUManax.

1.3. Xummn4yeckoe paBHoBecue

1. PaBHoBecue, obLiaa xapaktepuctvmka. KOHCTaHTa paBHOBECUMSI XMMUYECKOW peakuun u
cnocobbl ee BbipaxeHust. PYrMTUBHOCTb. YPaBHEHNE N30TEPMbI XUMUYECKOW PeaKLmu.

2. 3aBUCMMOCTb KOHCTaHTbl paBHOBECUSA OT TemnepaTypbl (ypaBHEHME M306apbl (M30X0Pbl)
XMMUYECKON peakuunn). 3aBUCMMOCTb KOHCTaHTbl paBHoBecus oT Aasnenus. MNpuHuun Jle-LWaTtense.

3. Metog TewmkuHa-lUBapumaHa pacyeta AG°. PacyeT KOHCTaHTbl paBHOBECUS MO
3HaveHuaAM AG® ¢ ,95. PacyeT KOHCTaHTbI paBHOBECUSA C UCMNONb30BaHMEM NPUBEAEHHbIX N306apHbIX
NnoTeHLMarnos.

4. PacuyeT cocTaBa paBHOBECHOW CMecU. XMMMYECKOe paBHOBECUE B reTeporeHHbIX
cucTtemax. Ynpyroctb Auccoumanmm MeTanimyeckmx OKCMaoB.

1.4. ®a3oBble paBHOBeCUs

5. O6Gwee ycnoBne paBHOBECUS U CaMOMNPOWU3BOSIbLHOrO TeYeHus npouecca npu gasoBbIX
nepexogax. YpaBHeHue Knayauyca-KnawnepoHa, ero adHanui. [Ouarpamma  COCTOSIHUS
OAHOKOMMOHEHTHOM cuctembl. [NoHATHE 0 hr3nko-xmMmmnyeckom aHanmae. MNpuHuunel KypHakosa.

6. NpaBuno ¢as M'bbca. Tepmmyecknii aHanms. [ijnarpamma COCTOSIHUSA LBYXKOMMNOHEHTHON
CUCTEMbI C OAHOM 3BTEKTMKOM 6€3 TBEPAbIX PaCTBOPOB U XMMUYECKNX COEQUHEHWIA.

7. Qnarpamma COCTOSIHUSI ABYXKOMMOHEHTHOM CUCTEMbI C OFpaHUYEHHON PacTBOPUMOCTBIO B
TBEPAOM COCTOSiHUKU. [duarpamma COCTOSAHUA OBYXKOMMOHEHTHOW CUCTEMbl C HEOrpaHW4YeHHOW
pacTBOPMMOCTbIO B TBEPAOM W >KMOKOM COCTOSIHWUSX. [duarpammbl COCTOsiHUA C obBpas3oBaHueM
XMMWYECKOro CoOeAUHEHUs, NnaBssLlerocs 6e3 pasnoxeHns U ¢ pasnoXXeHneM.

8. Cnocobbl nsobpaxeHns coctaBa TPOMHOW cuctemsbl (Metoabl 'mM6b6ca n Posebooma).
lMocTpoeHune gmnarpaMm COCTOAHUSA TPOMHBLIX CUCTEM U UX rpaduydeckoe npeacraBneHue.

2. YyeHue o pacTBOpax
2.1. OCHOBbI TepMOANHAMMNYECKON TeOpP1UUN PacTBOPOB

1. OO6Owaa xapaktepuctuka W knaccudukauus pacteopoB. Cnocobbl BblpaXeHus
KOHLEeHTpauun pacTtBopoB. [lapumanbHble MONSpPHbIE BENUYMHLI, WX 3HaveHMe CBsA3b Mexay



napumanbHbIMWU MOMSPHBIMA BENUYMHAMM KOMMOHEHTOB pacTBopa. YpasHeHus [mb6ca-[iorema m
[iorema-Mapryneca.

2.2. UpeanbHble pacTBOpPbLI

2. beckoHe4yHO pasbaBrneHHble pacTBOpbl. XMMWYECKUA MOTEHUMan pPacTBOPEHHOIO
BelllecTBa B pacTBope. PacTBOPMMOCTb ra3oB B XXWOKOCTSAX, BIIMSHUE Ha pacTBOPUMOCTb LaBrieHus,
Temnepartypbl. 3akoHbl CuBeptca KM CeueHoBa. PacTBopuMOCTb TBEpPAbIX TEN B >KUAKOCTSIX.
YpaBHeHue LLpeaepa.

3. KonnuratmeBHble cBonWcTBa pasbaBneHHbIX PacTBOPOB: MOHWKEHWE [aBMNEeHUs
HacblLEeHHOro  napa, MOBblWEeHWe  TemnepaTypbl  KUMNEHWs,  MOHWXeHWe  TemnepaTypbl
KpucTtannusaumm, oCMOTHUYEeCKOe AaBfeHne pacTeopa.

4. KonnuraTuBHble CBOMCTBA pacTBOPOB B Cryyae Auccounauumn pacTBOPEHHOro BeLecTBa.
3akoH pacnpegenenus LWunosa-HepHcta. OkcTpakuusa. CoBeplleHHble pacTBOPbl U UX 3aKOHbI.
[Ounarpamma «gaBrieHMe HacbIWEHHOro napa-coctaBy, OMHApHOM CUCTEMbl, KOMMOHEHTbI KOTOPOM
ob6pasytoT coBepLleHHble pacTBopbl. CocTaB Napa Hag COBEPLUEHHbIM PacTBOPOM.

2.3. PaBHOBecHe «KUAOKMW pacTBOp-Nap» B ABYXKOMMNOHEHTHbLIX CUCTEMAX

1. PeanbHble pacTtBopbl. OTKNOHEHUA OT 3akoHa Paynda. CocTaBbl paBHOBECHbIX XXUAKOCTU U
napa B peasibHbIX cMCTEMaX, 3akoHbl KoHoBanoBa. [luarpamMmmbl «4aBrieHMe-coCcTaB» U «Temnepartypa
KnneHusi-coctaBy». 3akoHbl BpeBckoro.

2. Ouctunnauma oBoviHbIX cmecen. PpakumoHHas (opobHasi) neperoHka OBOMHbIX >XUAKUX
cmecen. Pektudmkaums. Cuctembl OrpaHMYEHHO PacTBOPUMBIX OPYr B Apyre XWOKOCTENn, gaBreHne
HaCbILEHHOTO napa B TakMX cuUcTemMax. B3aMMHO HepacTBOpMMbIE >KUOKOCTW, [OaBIEHUE
HaCbILEHHOro napa v TemnepaTypa KUneHus Takmx cmecei. lNeperoHka ¢ BOAAHbIM NapoMm.

3. AKTUBHOCTb. CBA3b MeXAy aKTMBHOCTSIMU KOMMOHEHTOB pacTBopa. HekoTopble meToabl
onpegeneHa akTMBHOCTW.

3. KuHeTnKka XuMn4ecknx peakumm
3.1. dopmanbHasa KMHETUKa

1. O6wue cBedeHUs O KMHETUMKE XUMMYECKMX peakuun: TUMbl peakumn, dopmanbHas
KMHETUKA, TEOPUM XUMMUYECKOM KMHEeTUKM» CKOPOCTb XMMMYECKOW peakuun, MeToAbl U3MepeHus
ckopocTein peakunn. MonekynapHOCTb U NOPAOOK XMMUYECKOW peakuuu.

2. Heobpatnmble peakumun nepsoro nopsiaka. Heobpatvmble peakumm BTOPOro U TPeTbero
nopsiakoB. Bpemsi nonynpespalieHus. Peakumm n-Horo n ApobHOro nopsiakoB, peakuuMu Hynesoro
nopsigka.

3. MeTtoaobl  onpegeneHns  nopsgka — XMMUYECKMX — peakumi  (MHTerpanbHble,
anddepeHumnansHble, MeTOObl N30NALMK).

3.2. CnoxHble peakuumn

1. KvHeTuuyeckoe u3yyeHune cCrnoxHblx peakumn. O6patumblie peakuun. [lapannenbHble
peakumu. MNocnegoBatenbHble (KOHCEKYTUBHbIE) peakUmm.

2. MNocnepoBaTenbHble peakumn (NpogormkeHue). MeToadbl CTauMOHAPHbLIX KOHLEHTpauuin
BogeHwTenHa-CemeHoBa.

3. ConpspkeHHble peakumn. Knaccudukaums conpsbkeHHblX peakumi no  Lunosy.
doTOXUMMYECKME peaKunK.

4. UenHble peakuun. LlenHble peakumm ¢ He pa3BeTBASALWMMUCS N C pa3BETBASIOLLMMAUCA
uenamMmu. BnuaHne gasneHna n temnepaTypbl.



3.3. Teopun XMMUYECKON KUHETUKN

1. BnunaHne TemnepaTypbl Ha CKOPOCTb XMMWYECKUX peakuun, normctudeckas Kpusasi.
TennoBon B3pbiB. Teopnsa akTUBHbIX CTOMNKHOBEHUA AppeHuyca. Teopusi nepexogHoro COCTOSHUSA
(akTMBHOrO KOmNnekca). [oMoreHHble peakumn B pacTBOpeE.

3.4. KuHeTnKa reteporeHHbIX peakumm u Katanus

1. KnHeTnka reteporeHHbIX XMMn4ecknx peakumi. KnHetmnyeckas n guddysmoHHas obnactu
npoTekaHusi peakuuin. BnvaHue HeKkoTopbiX PakTOPOB Ha nepexon M3 ogHowm obnactu B Apyryto.
KaTtanus: obwasa xapakrepucTnka saBrneHus.

2. [eTeporeHHbIN kKaTanns. Teopun reTeporeHHoro katanuaa. [oMoreHHbIN KaTanu.

4. dneKkTpoxumms
4.1. Teopus aNEKTPONUTOB

1. OcHoBHble nonoxeHus Teopun AppeHuyca. WOHHble paBHOBECUA B pacTBopax
ANEKTPONMTOB. HeagocTaTkm Knaccuyeckom TeopUM 3NEKTPONUTUYECKON gMuccounaumn.

2. NloH-gunonbHOe B3anmoaencTeme B pacTBopax anektponuto. MexaHnambl o6pa3oBaHus
pacTBOPOB 3MEKTPOMUTOB. SHEPrUsA conbBaTauuu.

3. WoH-moHHOEe B3aMMOOENCTBME B pacTBopax 9NEeKTPOnnToB. TepmoanmHammnyeckoe
onvcaHwe paBHOBECUM B pacTBOpax anekTponutoB. Teopusa [ebas-Xiokkena v Ko3ahPULUMEHTHI
akTMBHOCTU. [lpumeHeHne Teopum [eban-Xwokkensa K cnabbiM 3nekTponMtaMm U CMeLlaHHbIM
pacTBOpaM 3MeKTPOSIMTOB.

4. HepaBHoBeCHble $BneHMs B pacTBopax anektponutoB. O6was xapakrepucTuka
HepaBHOBECHbIX ABMEHUN B pacTBopax anekTponuTtos. Ouddysmsa u murpaums MOHOB B pacTBopax.
YaenbHasi 1 3KBMBarNeHTHas 3MeKTPONpoOBOAHOCTU B pacTBOpax 3fekTponuToB. Yncna nepeHoca u
mMeToabl Ux onpegaenexus. MNMpeaenbHble 3NEKTPONPOBOAHOCTU MOHOB. 3aBMCMMOCTb MOABMXKHOCTH,
3ANEKTPONPOBOAHOCTM M YMCEN NepeHoca OT KOHLEHTpauun.

5. Pacnnaebl n TBepable anekTponuTbl. CTPOEHUE WUOHHBIX XUOKOCTEM U UX
3NEeKTPoNpPoOBOAHOCTb. MHOrOKOMMNOHEHTHbIEe pacnnasbl. CBONCTBA TBEPAbIX ANEKTPONUTOB.

4.2. dNeKTPOXMMUS reTeporeHHbIX CUCTEM

1. OcHoBbI TepMOLMHaMUKN reTeporeHHbIX 3NEKTPOXMMUYECKNX CUCTEM.
ONEeKTPOXMMUYECKUA MOTEeHUnan u paBHOBECWE Ha rpaHuue anektpog/pactesop. PasHoBecue B
anekTpoxummnyeckon  uenn.  OKUCRUTENbHO-BOCCTAHOBUTEMbHbIE — MOMNypeakuun U1 NOHATUE
anekTpogHoro noTeHumana. Knaccudumkauua anektpogoB. Knaccudumkaumsa SnekTpoXMMUYECKnX
uenen. Metog 34C npu onpeneneHnn kKoachuuneHTa akTMBHOCTU, YNCEN NEPEHOCA, NPOM3BESEHUN
pacTBOPMMOCTM W KOHCTaAHT paBHOBECUSA WOHHbLIX peakumi. MembpaHHoe paBHOBecue W
mMeMOpaHHbIi noTeHuunan. WMoHOCEeNneKkTMBHbIE 3NEKTPoAbl. JNeKTpoxmmumyeckne 6GuoceHcopbl wu
BGuonoruyeckne membpaHbl. Bnoanekrpoxumms.

2. [1BONHOW 3neKkTpuYecKnii Crion n saBneHns agcopbuumn Ha MexdasHblx rpaHuuax. CeAsb
ANEKTPUYECKUX N aacopbUMOHHBLIX SABMEHUM Ha rpaHuue pasgena as. AnekTpoKanunnspHble
aBneHnss. EMKoCTb OBOWHOro anekTpuyeckoro cnos. NoTeHuuwansl HyneBoro 3apsga U MexaHu3m
BO3HWKHOBEHUA J[C anekTpoxmmMmyeckon Lenu. Paseutne MoaenbHbiX NPeacTaBNeHUn O CTPOEHUN
OBOWHOIO 311EKTPUYECKOrO Cros.

3. OnekTtpoxumunyeckaa kuHeTuka. Crtagmsa macconepeHoca. OO6was xapakTtepucTuka
ANEKTPOXMMUNYECKMX MpoLeccoB. [lonsapusaumoHHas xapakTepuctvka B YCMOBUSX FIMMUTUPYHOLLEN
cTagum mMacconepeHoca. Ponb murpaumm B npoueccax macconepeHoca M nageHve noteHuuana B
anddysnoHHoM crnoe. MNonaporpadguyecknin metoq. KoHCTaHTa CKOpPOCTM CTaaumn MacconepeHoca.

4. BDnekTpoxummyeckas KuUHeTuka. KuHeTuyeckme 3akOHOMEPHOCTW CTagum nepeHoca
3apsga. OCHOBHble ypaBHEHWs Teopuu 3amefrieHHoro paspsga. [lonapusauMoHHble KpuBble U
uMmnegaHc ctaguu nepeHoca 3apsga. TeopeTudeckume npeacTaBrneHuss o6 SnemMeHTapHOM akTe
rOMOreHHOro 1 reTeporeHHOro NepeHoca drekTPoHa B NOMSAPHLIX cpefax.



5. KMHEeTMKa CNOXHbIX 3MEKTPOXMMUYECKNX peakuuin. ANekTpoaHble peakuun, OCNOXHEHHbIE
obpasoBaHMeM HoBoW (asbl. CroXHble 3MEKTPOAHbIE MPOLECCHl U MPUKNagHas 3NeKTPOXUMUS.
OnekTpoaHble MaTepuarnsi.
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