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IHosicHuTEeNLHAA 3aNIUCKA

BerymurensHoe HMCHBITaHHE «XHWMHS» HAMPABICHO Ha BBISBICHUE CTCIICHU
TOTOBHOCTH aOWTYPHEHTOB K OCBOCHHIO MAarvMCTEPCKON MpOrpaMMbl «XHUMHS
CHHTETHMYECKHUX M TMPUPOAHBIX BellecTB» HampapieHus mnoaroroBku 04.04.01
«Xumus». B Xo/1e BCTYIIUTEILHOTO UCIIBITAHKS OIICHUBAIOTCS 00OOIIEHHBIC 3HAHUS
u ymenus no aucruiimHaMm HanpasieHus 04.04.01 «XuMmusi»; BBISBISCTCS CTEIICHb
c(hOPMHUPOBAHHOCTH KOMIETCHITMH, 3HAYUMBIX [JI1 YCIENTHOTO OOy4YeHus B
MarucTparype Mo COOTBETCTBYIOIIEMY HAINPABICHUIO.

BcerynutensHOE HcTibITaHNE TIPOBOAUTCS B (hopMe coOeceIoBaHMsI.

Conepsxkanue nporpamMmmbl

Paznen 1. ®usnueckasi XumMus

OcHosHble nouamus U 3aKOHbl mepmoounamuxku TepMoarHaAMUYeCKas
CHUCTEMA: U30JIMPOBAHHAs, 3aKPbITas, OTKPbITAs. YPABHECHUS COCTOSIHUS CUCTEMBI.
[IpuBenennoe ypaBHeHue BaH-nep-Baanbca. IlepBbiil 3ak0H TepMoauHaMuKH. Ero
dbopMynHpoBKH U 3HaUYeHHE. Terora U pabora — Kak (GOpMBI mepegayr SHEPTHH.
PaBHOBecHBIE 1 HEpaBHOBECHBIE Tpoliecchl. [loHsTHE MakcuManbHOM pabOThl. 3aKOH
I'ecca u ero 3HaueHue. 3aBUCUMOCTh TEIUIOBOTO (P (EeKTa XUMUUECKON peakiuu OT
temriepatypbl. 3akoH Kupxroda. Bropoit 3akon TepmomuHamuku. Ero
(GOpMYIMpPOBKM U 3HAaY€HUE. AHAIUTUYECKOE BBIPAXKEHUE BTOPOTO 3aKOHA
TEPMOAUHAMHUKNA. DU3NUECKUU CMBICH HSHTpONUU. CTaTHCTHYECKOE TOJKOBAHUE
SHTPONUU. Y CIOBUE MpeBpalleHus: TermioTel B padoTy. [ukn Kapno. Tperuii 3akoH
tepmoauHaMuku. [loctynat [lnanka. AGcontoTHas sHTponus. TepMoaIuHaMUYECKHE
MOTEHIMANbl U XapakTepucThueckue (QyHkuuu. YpaBHenue ['mdOca-I'enbmrombua.
Ero ¢usuyeckuit cMmpbica v 3HaueHue. Da3zoBbie Mepexo bl NEPBOro poja. Y paBHEHUE
Knay3sunyca-Knaneinpona.

Tepmoounamura xumuiecko2o pasrHosecus. 3aKoH aenictBus macc. KoHcTanTta
paBHOBECHUA. YPaBHEHUE U30TEPMbl XUMUYECKOW peaKui. 3aBUCUMOCTb KOHCTAHTBI
paBHOBECUS OT TEMIIEpaTyphl. Y paBHEHUE W300apbl XUMUYECKON peakiuu. Biusaue
JIaBJICHUs HA XUMHUUYECKOE paBHOBecue. Y paBHeHue [imanka-Ban-Jlaapa.

Pacmeopvr u cemepocennvie pasnogecus. DOyHIaMEHTAIbHBIE YPAaBHEHMS
['u66ca. Xumuueckuii moteHnuan. MnueamsHbie pacTBOpbl. 3axkoH Payms. 3akon
I'enpu. 3axonsl KoHoBanoBa. PacTBOpUMOCTh Ta30B B KUAKOCTH: BIUSHUE TaBJICHMUS,
TeMIEpPaTypbl U BJEKTPOJUTOB. XUMHUUYECKUM MOTEHIIMAT KOMIIOHEHTa B JKUIAKOM
pacTBope. AKTHUBHOCTS. Koaddumment AKTUBHOCTH. TepMouHaMuka
ocMoTHYeckoro  maBieHusi. 3akoH Bant-I'odpda. IlpaBuno ¢a3z ['ub6ca.
OnHOKOMIIOHEHTHBIE CUCTEMBI. [lnarpamMmma cocTtostHus BoAbl. [Inockue auarpammel
PA3JIMYHBIX IBYXKOMIIOHEHTHBIX CUCTEM.

Inexmpoxumus. Teopus ANEKTPOIIMTUIECKON JCCOLALINH, ee
KOJIMYECTBEHHBIE XapaKTEPUCTUKH. | [puunHBI yCTOWUYMBOCTA MOHHBIX cuctem. MoH-
JUIOJIBHOE  B3aUMOJIEMCTBHE B PAacTBOPAaX  3JEKTPOJUTOB.  AKTHUBHOCTD,
ko3 puImeHT akTMBHOCTH. DMnuprudeckoe npasuio JIstonca-Pernana. Mon-nonusie



B3aUMOJICUCTBUSL B pPAcTBOpax CHJIBHBIX AJEKTPOIUTOB. Teopus CHUIBHBIX
anekTpoauToB Jlebas-I'tokkens. YpaBHeHUs JUIsl CPEIHET0 MOHHOTO KoddduimenTa
aktuBHOCTH B |, Il u Ill-em npubnmwxenusx. HepaBHOBeCHBIE CBOWMCTBA pPacTBOPOB
ANEKTPOJUTOB. YJIeNbHASI U 3KBUBAJICHTHAS AJIEKTPONPOBOJHOCTh. JIEKTpUUYECKAs
NOJABMKHOCTh W HOHHAS 3JIEKTPONPOBOAHOCTh. 3akoH Kombpayma. BiusHue
KOHIIEHTPAIMU Ha YJEIbHYIO U SKBUBAJICHTHYIO 3JIEKTPOIPOBOIHOCTD VISl CIA0BIX U
CUJIBHBIX  BJIEKTPOJUTOB. OMnupuueckoe ypaBHeHue Kombpayma. Ilonsitue
anekTpoaHoro mnoreHnuana. dopmyna HepHera miidg 37I€KTPOIHOrO MOTEHIHANIA.
BoopoaHbliii 35IEKTPO U €r0 POjb B AJIEKTPOXUMUU. 3HAUCHUE BOJIOPOITHON IIKAJIBI
MOTEHIMANoB. TepMoauHAMUKa TrajdbBaHUYECKOIO 3JIEMEHTAa. PacueT KOHCTaHTHI
paBHOBeCHsI U TepMoaWHaMu4eckux (yHKiuil. YpaBHenue ['nb60ca-I'enbmronbua u
€ro HCCIIETOBAHHUE. Knaccuduxanus ANEKTPOXUMUYECKHUX HETEH.
KoHueHnTpanuonHusie 1enu 6e3 nepeHoca u ¢ nepeHocom. [IpuunmHbl BO3SHUKHOBEHUS
muhy3MOHHOTO TOTEHIMAla M CIOCOOBI  €ro ANUMUHUpOBaHUs. JIBOiHOIM
ANEKTPUUYECKUH c0oil. MeXaHu3M ero BO3HUKHOBEHUSI.

Kunemuxa xumuyeckux peaxkyuu u xamanu3. KuHETUYECKU aHaIU3 MPOCTHIX
HEOOpaTUMBIX peakiuii HyjJeBoro, l-ro, 2-ro u 3-ro mopsakoB. Kunernyeckuii
aHaiIM3 00paTUMbBIX peakiuil 1-ro u 2-ro nopsakoB. Kunetnueckuit anaian3 mpocToi
HeoOpaTUMOl  peakuuu 2-T0  TOpsiAKA:  CIydail  pa3HbIX  KOHIEHTpAaIuil.
Kunernueckuii aHamu3 MapajuielibHbIX  peaKUuui MIEPBOTO MopsiiKa.
I[TocnenoBaTenbHbIE PEAKIMHY: KHHETUYECKU aHanmu3 peakuuii tuna: A “'— B ©—C,
Meton cTaliMOHApHBIX U KBa3UPABHOBECHBIX KOHLEHTpauuii. MeTonabsl onpeneneHus
nopsiika peakuuu. MOJeKyisipHass KHHETUMKA. Teopusi akTUBHBIX COYIAPEHUU.
Teopust CTONKHOBEHUW JUIsi MOHOMOJICKYJISIPHBIX peakiuii: Teopust Jlunaemana u
I'mumensByna-Jlunnemana. Teopus aKTUBUPOBAHHOTO KOMIUIEKCA: HWCTUHHAA
SHEPrusl aKTUBAIlMM XMMHUYECKON peakiuu. Teopusi aKTUBHPOBAHHOTIO KOMILIEKCA!
TepMOJMHAMHUUYECKHi  acriekT. OOmwue nNpUHIHUNB KaTanu3a. [eTeporeHHbIe
KaTaIMTUYECKHUE PEaKIUU: OO0IIas XapakTEepPUCTHKA CTaJuid pEaKIuu. DHEprus
aKTUBAIIMM KAaTAJIMTUYECKOTO Ipolecca. Teopuu reTeporeHHOro KaTaiau3a: TEOpHUH
MYJIBTUILIETOB, TCOPUU AKTUBHBIX aHCAMOJIEH U AJIEKTPOHHAsI Teopus. | OMOTEHHBIM
KaTaJIn3. KucnorHo-ocHoOBHOM KaTaJIn3. Kunernka (bepMeHTaTUBHBIX
KaTAJIMTUYECKUX PEAKLIUM.

Pa3gen 2. AHaauTHYECKAs XUMHUSA

[TorpemHocT XMMHYECKOTO  aHaJM3a. Knaccudukanus mo crmocoly
BBIpKEHUS (aOCOJIIOTHBIE W OTHOCUTEIBHBIE) U IO XapaKTepy MNPOUCXOKICHUS
(cuctemaTuueckue u ciydaitbie). CtaTuctTuueckas 00padoTKa pe3yabTaTOB aHAIU3a
KaKk Ccrnoco0 OLIEHKM BEJIMYMHBI CIYyYalHON MOTrPEeUIHOCTH (3alUCh KOHEYHOI'O
pesynbrata aHanuza). CrnocoObl MPOBEPKM MPAaBWIBHOCTU aHanu3a (METoA
CTaHAAPTHBIX O0Opa3lOB; CpaBHEHHE C pE3yJbTaTOM aHAJM3a, MOJYYEHHBIM TIO
CTaHJIAapTHOM METOAMKE; CIOCO0 «BBEIAEHO-HANAECHO» WIM METOJ CTaHJAPTHBIX
100aBOK M Jip.). Tumbl paBHOBECHBIX CHCTEM, NPHUMEHSEMBIX B AHAJIMTUYECKOM
xumMuu. KoaudecTBEHHbIE XAPAKTEPUCTUKU PABHOBECUH (TEPMOJMHAMHYECKAS,
KOHLICHTpAallMOHHAas W  YCJIOBHAas KOHCTaHThl  paBHOBecus). CoBpeMEHHbIE
MIPEACTABICHUS] O KHUCJIOTHO-OCHOBHBIX PABHOBECHSIX B BOJHBIX M HEBOJHBIX



pactBopax. I[IporonuTmyeckas teopus KUCIOT M OCHOBaHMM bpeHcrena-Jloypw.
Teopus Jlstonca. KomIiuiekcHble coeauHEHUs B aHainu3e. KOMIIEKCOHOMETpHSL.
OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE CUCTEMBI B aHAIN3€. DJIEKTPOIHBIN ITOTEHIUAI.
Bnusinue paznuuHbiX (akTOpoB (KOHLIEHTpalMu, MOHHOM cuisl, pH, mporeccos
KOMIUIEKCOOOpa30BaHusl, 00pa30BaHUS TPYJHOPACTBOPUMBIX COCAUHEHUN) Ha
3HAYECHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IMOTEHUIHANA. DJIEKTPOXUMHUYECKHE
METO/IbI aHaJIN3a. Knaccudukanus " KpaTKasi XapaKTEPHUCTHKA.
CrekTtpockonmuyeckue  MeToAbl  aHanu3a.  Kmaccudukaums W KpaTkas
XapakTepucTuka. MeToabl pa3ieneHuss U KoHLeHTpupoBaHus. Knaccudukamus u
KpaTKasi XapakTepHCTHKa. XpoMaTorpadusi Kak METOJ pa3elieHus U ONpeesIeHuUs
BemectB. CoBpeMEeHHbIE MPOOJIEMbl aHATUTHYECKOW XUMUHU.

Paznen 3. Oprannyeckasi Xumust

Knaccudpukanus v HOMEHKIATypa OpraHMYECKUX coeauHeHHil. OCHOBHbIE
[OJIO)KEHUSI TEOpPUM CTPOCHMSI OpraHuyeckux coenuHeHuil. Knaccudukanus
pPEareHTOB M peakluil. YTJIeBOAOPOIbl. AJIKaHbl, aJKEHbI, AJKUHBI, AJKAIUCHBI.
CrpoeHre W TUIBI XMMHYECKMX peakuuil. Teopuss apoMaTH4ecKOro COCTOSHHS.
DNEeKTPOHHBIE TPEACTABICHUS. OJEKTPOHHBbIE U MPOCTPAHCTBEHHBIE A(PPEKTHI.
Bunel uzomepun (CTpykTypHas, reoMerpuyeckas, omnrtuyeckas). Kondopmauuu.
Huuamuueckas uszomepus (tayromepusi). Crepeoxumusi. OCHOBHBIE — KJIACChI
OpraHUYeCKUX COEAMHEHHMM W uX peakuuud. ['oMo-, nonupyHKIUOHATbHBIC
COCIMHEHUS. MexaHn3Mbl OPTraHUYECKUX peakui. I'omomuTHuecKue,
TETEPOJINTUYECKHE, NEPULIUKITNYECKHE peaKkuuu. HyxneopunasHoe U
anekTpoduiibHOe 3aMeneHne. OpraHuyeckue KUCaoThl U OCHOBaHUS. 3aBHCHUMOCTb
KUCIOTHBIX M  OCHOBHBIX CBOWCTB OT crtpoeHus. [Ipmamun JKMKO.
I'ereponuknuyeckue coenunenus. Kiaccudukauus. CrtpoeHue H CBOWCTBA B
3aBUCUMOCTH OT IIPUPOABI F€TEPOATOMOB.
TunoBble peakuu 31eKTPOUIBHOIO 3aMEIICHUs B siipe OeH30J1a, UX MEXaHU3MBbI U
kuHeTuka. OpueHTaluus; pojb 3JIEKTPOHHBIX U IMPOCTPAHCTBEHHBIX 3 HEKTOB.
Mexann3ambl Syl um Sny2, cMelIaHHBIM MOH-TIAPHBIM MEXaHHU3M. 3aBHUCUMOCTH
COOTHOLIEHMSI 3THUX MEXaHU3MOB OT CTPYKTYpbl, NOJSPHOCTH M IPHUPOABI
pactBoputensa.  OmeHka CuiIbl W HampaBieHHs MeE30MepHbIX 3pdexTtoB M-
3aMecTuTesed. XapakTep BIMSHUS — Pa3JIMYHBIX TUIIOB  3aMECTUTENIEM  Ha
pacnpeneneHue 3JIeKTPOHHON INIOTHOCTU B O€H30JIbHOM sifipe. CTpOeHUEe paguKaoB.
IIytn crabunuzanuu. Metonbl wusydeHus paaukanoB (DIIP). KapOokaTuoHsr:
aNKWIbHBIE, OCH3WIbHbIC, CEHUJIbHbIE, APEHOHUEBBIE, apPOMaTUYECKHE, C
rerepoaToMaMd y  KapOOHMEBOTO IIEHTpa, BUHUJbHbIE. MeXaHu3Mbl UX
crabmimzanuu. «Heknaccuueckue» kapOokatnoHbl. (CTpoeHue KapOaHHOHOB H
MEXaHU3Mbl UX cTabunuzanuu. TepMmoanHamuueckas U kuHetnueckas CH-KuCIOT.
OO0t 0030p peakIMOHHON CITOCOOHOCTH MATHUJICHHBIX reTepoukioB. Konuenmus
-n30bITOuHOCTH.  OOmuii 0030p PEaKIMOHHOM CIIOCOOHOCTH apOMAaTHYECKUX
[IECTUWICHHBIX reTepounkioB. Konnenmus z-nepunutHoctu. 1,5-/ukeronst u 1,3-
JMKETOHbI CUHTOHBI OMOJIOTMYECKH aKTUBHBIX TeTepOLUKIndeckuXx cuctem. Comnu
NUPWIHS, TUO(CEJNICHO)NUpWInsd, NUupuAuHUSA. COBPEMEHHBIE JTaHHBIE O CTPOCHHMH.
CpaBHHTENIbHASA XapaKTEPUCTUKA XUMHYECKHX CBOMCTB. J(Ma3suHbl. MeToabl cuHTE3a



U XUMUYECKue cBoMcTBa. (CBSA3b CTPOCHUSI U CPABHUTEIBHOW PEAKIMOHHOM
CIIOCOOHOCTH B PANlY 5-TH U 6-TUUWICHHBIX apOMATHYECKUX I€TEPOIIMKIIOB.

[IporpamMma yTBepkJeHa Y4UeHbIM coBeToM MHCTHTyTa XMMHMHM MU COIJIaCOBaHA C
OTtnenom 1o opraHu3alvy IpreMa Ha OCHOBHBIE oOpa3oBaTenbHbIe porpaMmbl CI'Y

HavanpHuk oTz€Na IO OpraHu3auy npueMa

Ha OCHOBHBIE 00pa30BaTeNbHbIC TPOTrPAMMBI,

OTBETCTBEHHBIN cexkpeTapb LlenTpanbHOM _ , /

npueMHoil komuccuu CI'Y ,;7, Heer Tl — C.C. XmerneB



