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FIRWE:
Heoprannyeckasi xumusi

Crpykrypa Ilepuoandeckoii cuctemsl /.M. MeHeneeBa u €€ CBA3b C
AJIEKTPOHHOM CTPYKTYpOW aroMoB, 3akoH Mosmu. Ilepuogudnocts B
W3MCHCHUU BEJWYMH PAJNyCOB, SHEPrUM MOHHU3AIMH, CPOJICTBA K
3JIEKTPOHY, SJIEKTPOOTPUIIATEIIBHOCTH ATOMOB B TPYIIIE W I10 TEPUOTY.
[leprogyHOCTh B M3MEHEHUM CBOMCTB IPOCTBIX BEIIECTB U OCHOBHBIX
KJIACCOB XUMHYECKUX COCTUHEHUH (OKCHIBI, TUAPOKCHUIBI, TAJIOTCHUIBI).
BeprukanbHble, TOPHU30HTAJIBHBIE W JUArOHAIBHBICE AHAJIOTHUM B
IIepunonnueckon cucreme.

OCHOBHBIE THUIIBI XUMHYECKOW CBSI3U. XapaKTEPUCTUKH XUMHUUECKOM
CBSI3M B MOJICKYJIaX: SHEPrus, [UIMHA, BAJCHTHBIM YIroOJ, MOPSI0K

(kpaTHOCTB) W TOJSIpHOCTH. [IpencraBieHne o0 TUOPUIU3ANMKU ATOMHBIX



opOuTtaneil. ['eomeTpusi MHOTOAaTOMHBIX MOJEKYJI: Mojenb [wiiecnu Ha
npumepe yactuil HO, SF4, ICls ~.

OCHOBHBIE MOJIOKEHUSI METO/Ia MOJIEKYIISIpHBIX opouTaneit (MMO).
Meron MO JIKAO. JIByXIIECHTPOBBIE ABYXAJICKTPOHHBIE MOJICKYJISIPHBIC
opOuTanu. DHEPreTHYEeCKUE JHUarpaMMbl JBYXaTOMHBIX TOMOSICPHBIX
MOJIEKYJ, OOpa30BaHHBIX OJJIEMEHTaMu 1-r0 W 2-TO  TEpPUOJIOB.
Koppensiuu  Mexay TOpSIKOM — CBSI3W, DJHEPrued HWOHM3AIMU U
MardMTHBIMU cBoMcTBaMK Ha npumepe yactur] Or" , Oz, O, 027 .

OCHOBHBIE  TIOHSATHUSL ~ XMMHUU  KOMIUIEKCHBIX  COEIWHEHUM:
IEHTPAIbHBIA aTOM © €ro KOOPJMHAIMOHHOE YHCIIO; JIUTaHJbI,
JCHTAaTHOCTb,  JOHOPHBIM  aToM,  BHYTPEHHSS W BHEIIHSIA
KOOpAWHAIIMOHHbIE cdepbl. M3oMepusi KOMILJIEKCHBIX —COEIUHEHUH.
[lonsitTue o kIaccuuKauu KOMIUIEKCHBIX COEIMHEHUN. XelaTHbIN
aPexT.

Teopus kpucramumueckoro noss (TKIT). Cummerpust d-opourtasneii.
N3menenune sHepruu d-opOutajneil B chepuyecKkoM, OKTAdAPUUYECKOM U
TETPadIPUUYECKOM  TIOJie  JIUTAHJOB. OHeprust  crabuiU3aIuu
kpuctauinueckuMm nojieM (DCKII). BrnusiHue Ha BeTUYHMHY DHEPrUu
pacuierieHuss TMPUPOAbl IEHTPAJIBHOrO aromMa (3apsijia, paamyca,
AJIIEKTPOHHON KOH(UTYypalluu), MPUPOIbI, YWCIA U PACIIOJIOKCHUS
muranioB. CIeKTpOXUMHUYECKUN Psijl.

Okpacka ¥ MarHUTHbIE CBOMCTBA  KOMIUICKCOB. D dekt



Ana—Temnnepa, TE€TParoHaJIbHOE HCKa)KCHUE OKTa’IpUYECKUX
komIuiekcoB. IlmockokBagpaTHble KOMIUIEKChL. CpaBHEHHE CTPOECHUS
koMIuieKCHbIX HOHOB [NiCls] 2~ u [Ni(CN)4] >

Onementsl 1-it rpynmel (Li, Na, K, Rb, Cs). 3akoHomMepHOCTH B
M3MEHEHUH 3JICKTPOHHBIX KOH(PUTYpalnii, BEJIUYUH PAJUYCOB, YPHEPTUU
WOHM3AlMd U  BJIEKTPOOTPULATENBHOCTA  aToMOB. JlMaroHainbHOE
CXOACTBO JIUTUM — MarHuil. llomydyeHue U CpaBHEHHE YCTOWYUBOCTU
coequHenuii Li1,0> u NaO»; Li,0 u Na;O.

OnemenTsl 2-# rpynmnsl (Be, Mg, Ca, Sr, Ba). 3akoHOoOMepHOCTH B
M3MEHEHHUH 3JICKTPOHHBIX KOH(PUTYpalnii, BEJIUYUH PAJUYCOB, YPHEPTUU
WOHM3AllMd M D3JEK- TPOOTPULATEIBHOCTA AaTOMOB. JluaroHanbHOE
cxonicTBO Oepuinii — amtomunuid. [lomyuenue ruapokcunoB M(OH)2 u
CpPaBHEHME X KUCIOTHO-OCHOBHBIX CBOMCTB B psiny Be— Mg—Ca—Sr—Ba.

Onementsl 13-it rpynmel (B, Al, Ga, In, Tl). 3akoHomMepHOCTH B
M3MEHEHUH DJIEKTPOHHOM KOH(UTrypamuu, pa3MepoB aTOMOB, DHEPrUU
MOHW3AalMK, CPOACTBA K  DJIEKTPOHY, 3JIEKTPOOTPULATEIBLHOCTH,
XapaKTEPHBIX CTENEHEH OKHCIICHUS U KOOPJIWHAIIMOHHBIX YUCEJ aTOMOB.
XUMHUYECKHUE CTIOCOOBI pa3iesieHrs COCTMHEHUM aTlOMUHUSA U OCpUILITHSL.
[Tonyuyenue, crpoenue, cBoiicTBa nudopana BoHs.

Onementsl 14-ti rpynmel (C, Si, Ge, Sn, Pb). 3akoHomepHOCTH B
M3MEHEHUH DJJIEKTPOHHOW KOH(UTYpalMy pa3MepoB aTOMOB, YHEPrUU

HOHM3alluH, CcpoacCTBa K QJICKTPOHY, QIICKTPOOTPHUIATCIbHOCTH,



XapaKTePHBIX CTENECHEW OKHUCICHUS U KOOPJAMHAIMOHHBIX YHUCEJl aTOMOB.
Kucnoponusie coeamneHust snemMeHToB 14-ii rpynmbel. ComocTaBieHHE
ctpoenus u cBorictB CO; u Si0s.

Onementsl 15-i1 rpynnel (N, P, As, Sb, Bi). 3akoHomepHOCTH B
W3MEHEHUH DJIEKTPOHHOM KOH(UTrypanuu, pa3MepoB aTOMOB, DHEPrUU
MOHU3AllUM, CPOJACTBA K  DJIEKTPOHY, OJIEKTPOOTPHUIATEIHLHOCTH,
XapaKTePHBIX CTENECHEW OKHUCICHUS U KOOPAUHAIMOHHBIX YHUCENl aTOMOB.
CormocTaBieHue MPOYHOCTH OAMHAPHBIX (D-03), HBOMHBIX (D=2) u
TpoitHbix (D=D) cBszeit. [lomydenue, cormocTaBieHWe CTPOCHUS U
CBOMCTB (KHUCIIOTHBIX, OKHCIUTEIHbHON AaKTUBHOCTU M TEPMHUYECKOM
ycrorunBocti) HNO, u HNO:s.

Onementsl 16-it rpymmel (O, S, Se, Te, Po). 3akoHOMepHOCTH B
M3MEHEHHUH JJIEKTPOHHOW KOH(UTYpaluu, BEIUYUH PaTUyCOB, YHEPTUU
MOHU3AlIUM, CPOJACTBA K  DJIEKTPOHY, dJIEKTPOOTPHUIATEILHOCTH,
XapaKTePHBIX CTENECHEW OKHUCICHUS U KOOPJAUHAIMOHHBIX YHUCEJl aTOMOB.
OTnuuuTenbHBIE CBOWCTBA KUCIOPO/A, KPATHOCTh CBSI3M U OCOOCHHOCTH
KareHaruu (00pa3oBaHUsl TOMOSIIEpPHBIX 1eneil) B psagy O—S—Se-Te.
[lonydyeHue, coOmocTaBICHUE CTPOCHUS U CBOMCTB  (KHUCIIOTHBIX,
OKHUCJIMTEIIbHOW aKTUBHOCTH MU TepMudeckoi yctorumBoctr) H2SO; u
H>SOs.

Onementsl 17-1 rpynmer (F, Cl, Br, [). 3akonomepHoctu B

M3MEHEHUH JJIEKTPOHHOW KOH(UTypaluy, BEIUYUH PaUyCOB, YHEPTUU



HMOHU3AalMH, CpOJICTBA K DJIIEKTPOHY, JJIEKTPOOTPULATEILHOCTH H
XapaKTepHBIX CTeMeHer okucieHus aromoB. OcobOeHHOCTH ¢TOpA.
MexMomneKylsapHble B3aUMOJICHCTBUS U (DU3UYECKHUE CBOMCTBA MPOCTHIX
BemecTtB. CTpoeHHEe M CBOMCTBA (TEPMOJMHAMUYECKAS] yCTOWYMBOCTD,
OKHUCJIUTENIbHbIC, KHUCIOTHBIE CBOMCTBA) KHUCIOT XJIoOpa MO pALY
CI(DH—C1(ID)—CI(V)—CI(VII).

OnemenTsl 4-i1 rpynmsl (Ti, Zr, Hf). 3akoHoMepHOCTH B U3MEHEHUU
AJIEKTPOHHBIX KOH(UTypaluii, BEIUYUH PAUYyCOB, YHEPTUHM MOHU3AIUH,
ANEKTPOOTPHULIATENIBHOCTH,  XapAKTEPHBIX CTEMEHEW OKHUCICHUS W
KOOP/JIMHALIMOHHBIX yucesl aToMOB. COIOCTaBIEHUE CTPOEHUS U CBOMCTB
onHotunHblx coenunennit B psagy Ti(IV)—Ti(III)—Ti(Il) (oxcumsl,
TUAPOKCUIBI, Tasiorenu ibl). KommuiekcHsie coequnenus Ti.

OnemenTsl 5-i rpynsl (V, Nb, Ta). 3akoHOMEepHOCTH B U3MEHEHUU
AIIEKTPOHHBIX KOH(UTypaluii, BEIUYUH PAJUYyCOB, YHEPTUM MOHMU3AIUH,
ANEKTPOOTPULIATENIBHOCTH,  XapAaKTEPHBIX CTEIEHEW OKHUCICHUS H
KOOpPJIMHALIMOHHBIX 4YKcen aToMOB. CTpO€HHE W XMMHUYECKUE CBOMCTBA
KaTUOHHBIX M aHUOHHBIX (GopM coenuHeHuit BaHaaus (V) B BOAHOM
pacTtBope. [Tonyuenue U COIIOCTABJICHUE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX W KHUCJIOTHO- OCHOBHBIX CBOICTB
coenunennit V(II)-V(III)-V(IV)-V(V) B BogHOoM pacTBopeE.

OnemenTsl 6-i rpynmsl (Cr, Mo, W). 3aKOHOMEPHOCTH B U3BMEHEHUHU

QJICKTPOHHBIX KOH(bHpraHHﬁ, BCIIMYUH paanuyCOB, SHCPIUHU HOHU3AIHH,



AIIEKTPOOTPULIATEILHOCTH, XapaKTEPHBIX CTEMEHEW OKHUCICHHS U
KOOPAMHAITMOHHBIX 1 () aTOMOB. KucnotHo-ocHOBHBIE,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA COCAMHEHUM XpoMa B pALy
Cr(VI)—Cr(III)~Cr(1I). Ilomyuenue, comocraBjieHue CTPOCHHUS U CBOMCTB
(KUCTIOTHBIX ~ CBOMCTB,  TEPMOJAMHAMHYECKOW  YCTOWYMBOCTH  H
OKHUCIIUTEIIbHON aKTUBHOCTH) okcH0B 903 (O = Cr, Mo, W).

OnemenTsl 7-# rpynmnsl (Mn, Tc, Re). 3akoHOMEepHOCTH B U3MEHEHUU
AJIEKTPOHHBIX KOH(UTypaluii, BEIUYUH PAUYyCOB, YHEPTUHM MOHU3AIUH,
AIIEKTPOOTPULIATEIILHOCTH, XapaKTEPHBIX CTENEHEW OKHUCICHHS U
KOOPAMHAIIMOH-HBIX ~ YHCEeT aTOMOB. KucnorHo- OCHOBHBIE,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCAMHEHHI MapraHiia B
pAany Mn(I1)-Mn(IIT)-Mn(IV)-Mn(VI)-Mn(VII). [TonyueHnue,
COMOCTABJICHHE  CTPOCHHUS M CBOMCTB  (TepMOJUHAMUYECKOMN
YCTOWYUBOCTH, KHCIIOTHO-OCHOBHBIX, OKHCITUTEIHHO-
BoccTtanoBuTeNbHbIX) coenuHeHnit Mn(VII)-Tc(VII)-Re(VID).

3d-anements! 8-#, 9-it u 10-it rpynn (Fe, Co, Ni). 3akoHOMEepHOCTH
B U3MEHEHUU JJICKTPOHHBIX KOHPUTYpAINii, BETUUYUH PaInyCOB, SHEPTrUU
WOHU3ALUM,  DJCKTPOOTPUIATEIILHOCTH,  XapaKTepHBIX  CTENeHel
OKHUCJICHUS M KOOPJMHAIIMOHHBIX 4YuceNl aTroMoB. KHUCIOTHO-OCHOBHBIE,
OKHUCJIUTEIIbHO-BOCCTAa-HOBUTENbHBIE CBOMCTBa THApPOKcHaA0B M(OH) u
M(OH); B psany Fe-Co-Ni. IlonydeHue U comocTaBiIe€HHE CBOMHCTB

(TGpMOIIHH&MH‘-IGCKOﬁ YCTOP'I‘IHBOCTH, KHMCJIOTHO-OCHOBHBIX,



OKHUCJIUTENIbHO- BoccTaHOBUTENbHBIX) coenunenuit Fe(Il), Fe(Ill) wu
Fe(VI).

Onementsl 11-it rpynmbr (Cu, Ag, Au). 3aKOHOMEPHOCTH B
M3MEHEHHUH 3JICKTPOHHBIX KOH(PUTYpaIlnii, BEJIUYUH PAJUYCOB, DHEPTUU
MOHU3ALIUM,  DJCKTPOOTPUIATEILHOCTH,  XapaKTepHbIX  CTENeHeH
OKHUCJICHUSI U KOOPJMHAIMOHHBIX YHCEJ aToMOB. TepMoauHaMUYecKas
YCTOWYUBOCT, KHCIIOTHO-OCHOBHBIE u OKHCITUTEIHHO-
BOCCTAHOBUTEIbHBIE CBOMCTBa OKCHJIOB M TuapokcuaoB Cu u Ag.
[Tonyuenue, crpoenue u aucnponopuuonuponanue coequnenuit Cu(l).

Onementsl 12-i1 rpynnsl (Zn, Cd, Hg). 3akoHomepHOCTH B
W3MEHEHUH  DJIEKTPOHHBIX  KOH(UTYypaluid, paadycoB, DHEPrUU
WOHU3ALUM,  AJIEKTPOOTPUIIA-TEILHOCTH,  XapaKTEpPHBIX  CTENEHEH
OKHUCJICHUS, KOOPJIMHALMOHHBIX YHCENT aroMoB. KHCIOTHO-OCHOBHBIE,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA ruapokcuioB M(OH), B
pany Zn—Cd-Hg. IlomydeHue, cTpoeHHE W JIUCIPONOPIIMOHUPOBAHUE
coenuuennii Hgy?*,

AHaJIUTHYECKAS XUMMUS

OCHOBHBIE XapaKTEPUCTUKA METOJOB XHUMHUYECKOTO aHaIM3a.
[ToHsiTHE O CUCTEMATHUECKUX U CIIyYalHBIX MOTPEUTHOCTIX XUMHUUYECKOTO
ananu3a. Cratuctuyeckas 00padoTKa pe3yIbTaToB U3MEPEHUH.

[IpencraButenpHas npoba. Pasmep u cmocoObl oTOOpa MpOOKLI.

HOI[I‘OTOBK& HpO6BI K aHaJIn3Yy.



WNneanbHble W peajbHbIE CUCTEMBl. AKTHBHOCTb, PaBHOBECHAsA U
oOmmasi KOHIIEHTpAalMKU. TepMOJAMHAMHYECKAss W KOHIICHTPAIIUOHHBIC
KOHCTAaHTbl PABHOBECUM.

KucnotHo-ocHoBHOe paBHOBecue. COBpPEMEHHbBIE MPEACTABICHUS O
KUCJIOTaX U OCHOBaHUAX. OCHOBHBIE MOJOXKEHUS KHUCIOTHO-OCHOBHBIX
teopuii bpencrena-Jloypu u Jlprouca. BiausiHue npupoapl pacTBOpUTEIEH
Ha CWJIy KUCIIOT U ocHoBaHuM. Husenupytonmit u nuddepeHuupyronmi
s dexThl pacTBopuTenei. bydepHbie pacTBOpHI U UX CBOMCTBA.

Kucnorno-ocHoBHoe TtutpoBanue. WHaukaropel. OmnpeneneHue
KUCIOT  (MHAMBUIYabHBIX W HMX  CMeced) ©  OCHOBaHUU
(MHAMBUAYAJIBHBIX U UX CMEcel).

Kommiekcuble coenuuenus. PaBHoBecue KOMILIEKCOOOpa3oBaHUs U
€ro KOJIMYECTBEHHbBIE XaPAKTEPUCTUKH. AHATUTUUYECKU BaXKHBIE CBOMCTBA
KC. IIpumeHeHMe  KOMIUIEKCOB B XUMHUYECKOM  aHaju3e.
KommnekcoHomeTpuyeckoe TUTpOBaHKUE. METalIOXpOMHBIE MHIUKATOPBI.
[Ipsimoe, oOpaTHOE, BBITECHUTEIBHOE U KOCBEHHOE THUTPOBAHUE.
CrnocoObl  TOBBIIMICHUS]  CEJIIEKTUBHOCTH  KOMILJIEKCOHOMETPUYECKOTO
OIPEAEIICHUS JIEMEHTOB.

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIE (OB) peaKLuu. OB
AIIEKTPOAHBIA MOTEHIMAN (CTaHAAPTHBIN, PAaBHOBECHBIN, (POpMaIbHBIH),
(dakTopsl, BiUstoNMe Ha Hero. KOHCTaHThI paBHOBECHS W HaIlpaBJICHHE

OB peakunii.



OB-tutpoBanue. CnocoObl OmpeleseHUuss KOHEYHOW  TOYKHU
tutpoBaHusi. Unaukaropel. Meronsl OB TuTpoBaHus: 1TUXpoMaTOMETpus,
MOJIOMETPUSI, IEPMAHTAHATOMETPHUSI.

[ereporenHoe  paBHOBeCME B CHCTEME  OCaJIOK-pacTBOpP.
[IpousBenenue pacTBOPUMOCTH, PACTBOPUMOCTD, (PAKTOPHI BIMSIONINE HA
PacTBOPUMOCTb.

OO6pa3oBaHue, CBOMCTBA, YCIOBHUS TMOJYYCHHUS KPUCTAJUIMUECKUX U
aMOp(HBIX 0CAJKOB. 3arps3HEHUE OCAIKOB U ITyTH €r0 YCTPaHEHUSI.

['paBumeTpuYecKkuid  aHaNMM3:  CYIIHOCTh, MPEUMYIIECTBA U
HezocTaTku Metoza. [IpuMepsl onpeneneHui.

MeTtonpl pa3aeneHuss U KOHIIECHTPUPOBAHUS B XMMUYECKOM aHaJIU3eE.
OKCTpaKIIusl.

Xpomarorpaduueckue MeToIbl aHanuza. Knaccudukanum MeTo0B
1o pasHbIM mnpuHIUnaM. OCHOBHBIE XpoMarorpaduyeckue mapameTphl.
KayecTBeHHBI 1 KOJTMYECTBEHHBIN aHAIN3.

['a3oBast xpomarorpadus. CopOeHTbl W HOcHUTEIU. MexaHu3m
paznenenus. Jlerektopsl. O6nacT IpUMEHEHUSI.

Kunkoctnass xpomarorpadus (KX). Buast XX. Ilpeumymiectsa
BXXX. HopmanbHo- ¢a3oBbiit u oOparnieHHo-(ha30BbIi BapuanThl BXX.
[TonBr>xHBIE ¥ HETIOABMXHBIC (ha3bl, MPUHIIMITBI UX BbIOOpA. [leTeKTOopHI.
Ob6nactv mpuMEHEHUSI.

QHCKTpOXI/IMI/ILIGCKI/IC MCTOABI aHaJIn3a.: O6HIEI§I XapaKTCpUCTHUKA,



kinaccudukamnus. [lpsMas MOTECHIIMOMETPUS U TMOTECHIIMOMETPUUYECKOE
tutpoBanue. M3mepenue noreHimana. Krnaccudukanus MHAMKATOPHBIX
AeKTpoaoB. [IpakTrueckoe MpUMEHEHUE HOHOMETPHH.

KynoHoMmeTpusi U KyJIOHOMETpUYECKOE TUTpOoBaHUE. TeopeTnueckue
ocHOBBI. [IpakTueckoe npumMeHeHue.

Bonbramnepomerpusi. XapakTepUCTUKU BOJIBTAMIIEPHOW KPHBOM.
CoBpemeHHbBIE  BUIIBI  BOJIBTAMIEPOMETPHUM,  MPEUMYIIECTBA U
OTpaHUYECHHUS 1O CPaBHEHUIO C KIJIACCHUYECKOW moJsiporpaduei.
AMIEPOMETPUYECKOE TUTPOBAHUE.

CnekTpoCcKONMYecKue METO/IbI aHaJn3a. Knaccuduxanus
CIIEKTPOCKOIMMYECKUX METOJIOB 110 MIpUpOAE YaCTHlLI,
B3aMMOJICMCTBYIOIIUX C HU3JIy4YEHUEM, XapaKTepy IpoLecca, AUara3oHy
AJEKTPOMATHUTHOIO U3JTy4YECHUS.

ATOMHO-3MHCHOHHBIN U aTOMHO-a0COPOIIMOHHBIA METO/IbI aHaJIU3A.
HNctounnkn aroMusanmu MW W3AydeHUs dactul. Pusnueckue U
XUMHAYECKHE  TMpouecchl B aromu3aropax. ChoekTpalbHble H
(UBUKO-XMMUYECKHUE TIOMEXH, CITIOCOOBI UX YCTpaHEHUSI. AHATUTUYECKUE
BO3MOXHOCTH U 00JIACTH MPUMEHEHHS] METOJIOB.

MonekynspHas abcopOIoHHAs CIIEKTPOCKONUS
(cnexTpodoromerpus). OCHOBHOM 3aKOH cBetomnomiomieHus. [lomyuenue
OKpAIlICHHBIX  COCJUHEHUH,  CHEKTPOPOTOMETPUUECKUE  PEaKIUU.

KonmumuecTBeHHBIN dHaJIM3, aHaJIu3 MHOI'OKOMIIOHCHTHBIX CHCTCM,



HCCIIeIOBAHUEC peakiui B pacTBopax. Mertposoruyeckue
XapaKTEePUCTUKA W AHAIMTHYECKUE BO3MOXKHOCTH Metoaa. I[Ipumepsl
MPAKTUYECKOTO TPUMEHEHHUS.

MonekynsipHas JJFOMUHECIIEHTHas crekTpockonus. Kiaccudukarus
[0 MUCTOYHUKAM BO3OYKICHHUS, MEXaHU3MY M JJIUTEILHOCTH CBEUCHUS.
Onyopecueniua U pochopecueniua. Cxema S6moHckoro. OCHOBHBIC
3aKOHOMEPHOCTH. DaKTOpHI, BIIMSIOIIC Ha WHTEHCUBHOCTH
JIOMUHECUEHIIUU. TyllleHHue IIOMUHECHCHIIMUA. DU3UKO-XUMHUYECKUE U
CIIEKTpaJbHbIE TMOMEXH. AHAJIUTUYECKHUE BO3MOXKHOCTH METOA, €ro
METPOJIOTHYECKUE XapAKTEPUCTUKU. [[puMepbl HCTI0JIH30BaHUA.

Oprannyeckasi Xumusi

OcHoBHBIC (YHKIIMOHAJIbHBIC TPYMHIBI M KJIACChl OPraHUYECKUX
COeIMHECHUN. TuIbl M30MEpUM OpraHuyeckux coeauHeHuul. [loHsaTue o
KoH(MOpMaIlUIX Ha TMpUMEpe alKaHoB. leoMmerpuyeckas H30MepHUs
ankeHoB. [loHaTHe 00 ONTHYECKON aKTHUBHOCTH M XMPAIBHOCTH C OJHUM
aCHMMETPUYECKUM aToMoM yriepoaa. Ilonarune o0 sHaHTHOMEpax u
paniemarax. R,S- Homenkiarypa. CoeauHeHUs C JABYMS XHUPAJIbHBIMU
neHTpamu. [lonsitue o 1uactepeomMepax.

Ankanpl. MeToapl CHHTE3a ajlkaHOB. XHMHUYECKHE CBOMCTBa
ajnKaHOB. MeXaHW3M ILIEITHOM paJiuKagbHON peakiuu. KpekuHr.

AnkeHbl. MeToasl CcUHTE3a aJKEHOB. [HAPUPOBAHHME AaJIKEHOB.

FI/II[pO60pI/IpOBaHI/I€. O30H0113 ankeHoB. OKUCIICHUE aJIKEHOB J0 AHOJIOB.



DnekTpomIbHOE NPUCOCIUHEHUE K alKkeHaM. MeXaHu3M peakIlvu.
[Ipucoenqunenne  Opoma K  ajdkeHaMm.  [maporajsoreHHpoBaHHUE.
KucnoTHo-karanuszupyemas TUJipaTamnus aJIKCHOB,
TUJIPOKCUMEPKYPHUPOBAHUE. CBobOoHOpATUKATIBLHBIC peaKIuu:
MIPUCOEIUHEHHE OpPOMHUCTOrO Bojopoda mo Xapamry. AJUIAIBHOE
OpoMHpOBaHHKE.

Anxunael. Metoabl cuHTe3a ajkuHOB. C-H-KHCIIOTHOCTH aJIKMHOB.
I'maparanusa ankuHOB. AlleTWICH-a/uIeHOBas u3oMepuzaiusa. CMmelleHue
TPOMHOW CBA3M B TEPMHUHAIBHOE MOJIOKEHUE. JlueHbl. MeTombl
MOJy4YeHUs AUEHOB. 1,2- u 1,4-mpucoeMHEHNE K CONPSKEHHBIM JIMCHAM.
Peakiusa /Iunbca-Anbaepa.

Peakuym HykiaeopUILHOTO 3aMelieHHUs Y HACHIIEHHOTO aToMa
yriepoga B ankuiranoreHugax. Mexanusmbl Sn1 m Sn2. OcHOBHbIE
3aKOHOMEPHOCTH MPOTEKaHUS PEaKIuil HYKJICO(PUIHLHOTO 3aMelleHHUs.
B-OnmumunupoBanue. Mexanusmsel snumunupoBanus (E1, E2). OcnoBHbIe
3aKOHOMEPHOCTH MTPOTEKAHUS dTUX PEAKIIUH.

Cruptsl, kak cinadbie O-H kucimoTel. 3aMeleHne TUIpOKCHUIBLHON
rpynmnel B cnoupTax Ha ranoreH. Jleruaparamus crnuptoB. OKHUCIEHUE
criupToB. [IMHAKOH-TMHAKOIMHOBAS TIeperpynnupoBka. IIpocteie 3pupsi.
Mertoapl cunte3a. Oxkcupanbl. MeToabl MoJydeHus. Peakiuu pacKkpbITHs
AIOKCHUJIOB TOJ| JCHCTBHEM JJICKTPOMUIBHBIX W  HYKICO(PUIBHBIX

arcHTOB.



Anpaerunpl UM KeToHbl. [IpucoenuHenue HyKJI€OQUIOB K
KapOoHWIbHON Tpynmne. MexanusMm. BoccraHoBieHne KapOOHUIBHBIX
coenuHeHnit. OKuCIeHUEe KapOOHWUIBHBIX coenuHeHuit. 1,3-J{utuanesl.
Cunre3, CH-kucnotHocts. KeTo-eHONIbHAsT TayTOMEPHUS KETOHOB,
JTUKETOHOB U KeTod(pupoB. Peakumu, mporekaroiue yepe3 oOpazoBaHuE
eHoJIbHOM  (opMmbl. ['amoreHupoBaHue KapOOHWJIBHBIX COCAMHEHUH.
[ManodopmHuas peakiusi. AJbA0IEHO- KPOTOHOBASI KOHJIEHCAIIUS B KUCIION
M 1EeIo4Hou cpene. HampasneHHas  anpaonbHas — KOHJICHCALIMSL.
CnoxnoadpupHass  koHaencamnusi. CHUHTE3I C  HCIHOJB30BAHUEM
aleTOYKCYCHOTO 3upa U MaJlOHOBOTO 3upa.

KapOoHoBbie KuCIOTHL. BrusHue 3amectureneil Ha KUCIOTHOCTb.
JexapOokcunupoBanue. Peakiusi raJoreHUpoBaHUsI MO 0O-YTJIEPOJTHOMY
atomy. [IpousBomHbie KapOOHOBBIX KHUCIOT. [aloreHaHruapuibl,
aHTUIPUIBI KApOOHOBBIX KHCIIOT, CIOKHBIE 3(hupbl. CHHTE3 U CBOICTBA.
Cunre3 aMusI0B KapOOHOBBIX KHCIOT. CEKCTeTHbIE IMeperpymniupoBKH.
Hutpunel.

Crpoenue 6ensona. ApomatuuHocTtb. [IpaBuino Xrwokkens. Kpurepuu
apOMaTUYHOCTA  (PHEPreTHUUECKUM,  CTPYKTYPHBIM,  MarHUTHBIN).
[Ipu3zHaku apomMaTMyHOCTH (peakIuoHHas CcnocoOHOCTh). CBoICTBa
anudaTudeckoii OOKOBOM IEMM B apPOMATHYECKUX YIJIEBOJOPOMIAX.
["amoreHupoBaHue TOJIyoJa W €ro TOMOJIOTOB B OOKOBYIO IIEIlb.

Oxwucnenue 60okoBo# 1ienu. ['uapupoBanue.



OnexkTpopuiabHOE  3aMEIIeHMe B~ apOMAaTUYECKOM  PSy.
OnexkTpopuibHbIE areHThl M MEXaHU3M pPEaKlUUuid HUTPOBAHUS,
raJIOTEHUPOBAHUA, CYJIb()UPOBAHUSA, AJKWIMPOBAHUS W alWJIMPOBAHUS
aperoB 1o @Opunento-Kpadrcy. Opuenrtanus 31meKTpodUILHOTO
3amemnienus. [loGouHble TMpollecChl B peEaKIUSAX — aJKHJIUPOBAHUSI.
®opmunupoBanue. HykineopuinbHoe 3aMelieHre B apOMaTHUYECKOM PsITy.

Cunre3 amudaruyeckux HUTpocoequHeHud. CUHTE3 aMHUHOB.
CaoiicTBa aMUHOB. OCHOBHOCTb. 3ammra AMUHOTPYTIIIBIL.
B3auMoneiicTBie nMepBUYHBIX, BTOPUYHBIX U TPETHUHBIX aTu(aTHIECKUX
Y apOMaTHYE€CKUX aMUHOB C a30TUCTON KUCIIOTOM.

Muazo- u azo-coenuHenus. Conu nuazoHus. JluazoTtupoBaHue
MEPBUYHBIX apPOMATUYECKUX AaMHUHOB. Peakunu [IMAa30COEOUHEHUN C
BbIJIEJIEHHEM a30Ta. A3ocodeTanue. JluazomeraH.

®deHospl 1 XMHOHBL. MeTozbl cuHTe3a (peHomoB. CBolcTBa eHOIIOB.
[Tony4yenue o- u n-66H30XUHOHOB.

Knaccuduxarust anuiukiaoB. TUIBI HAMPSKEHUS B [IUKIOATIKAHAX U
KoHpopManud. MeToabl CHHTE3a COCIMHEHUN psijia IUKIONMpOIlaHa U
nukiooytaHa. (OCOOCHHOCTH XHWMHUYECKHUX CBOMCTB COCAMHEHHHN C
TPEXWIEHHBIM LUKJIOM. CHUHTE3 COEAUHEHUW pAla LHUKIONEHTaHA H
[UKJIOTE€KCaHa.

[IaTHU4ICHHBIE TETEPOILMKIBI C OJHMM TeTepoaToMOM. MeTtoapl

CHHTC3a IITHYJICHHBIX I'CTCPOLUKIIOB. MCTOI[ HaaHH-KHoppa.



OnexrpoduibHoe 3amemnieHue. Kuciornocts nuppona. Munon. Cunres
nHA0J10B 110 Duiepy.

[llecTnunenHuple  reTepouukibl.  [lupuamH,  apOMaTUYHOCTB,
OCHOBHOCTb. CHHTE3 MUPUIMHOB. XUMHUYECKHE CBOMCTBA MUPHUIUHA.
OcHoBHOCTh.  Peakiuum  snexkTpoduibHOro  3aMemnieHusi.  N-OKHCH
NUpUANHA, TOJyYeHHWEe U HCHOJb30BaHHWE B cuHTe3e. HykieodunbHoe
3aMelIeHNE B MUPUANHAX. XUHOJIHH.

AmuHOKHCIOTEL.  KoHpurypamuss npuponsbix L-aMUHOKHUCTIOT.
AMdoTepHOCTh, HU30AJIEKTpUUECKAsT TOUYKA. XUMHUYECKHE CBOMCTBa
COOH u NH: rpynn. Baxueimmie crmocoObl CHHTE3a aMHUHOKHCIIOT.
MeTtopl 00pa3zoBaHus MENTUIHON CBSA3H. 3aIUTHBIE TPYMIIBI 11T AMUHO-
U KapOOKCUJIBHBIX TPYIMI, aKTHBAIUS KapOOKCHUIILHOM TPYIIIbI, CUHTE3
MENTUI0B HA TBEPAOM HOCUTEINE. beKku.

dusnyeckas XumMus

[lepBbIii  3akOH  TEPMOAMHAMHKKA W  €ro  (OPMYJIHUPOBKH.
Huddepennmanbuas u uHTerpanbHas gopma 1-ro 3akona. Buyrpennsis
SDHEPrusl W DHTAIBIUSA, BBIYKCICHUE WX HU3MEHEHUS B Pa3IUYHBIX
npoiieccax. TemioTa U padoTta JjIsl pa3IMYHbIX MIPOIIECCOB B Ta3ax.

Tepmoxumust. TerioBo# 3¢ ekt xuMuyeckoit peakiuu. 3akoH [ecca.
3aBUCUMOCTH TEIIOBOTO d((PeKTa peakiuu OT TeMIIepaTyphl, ypaBHEHHE
Kupxroda.

BTtopoii 3akoH TepMOAMHAMUKU U €r0 (OPMYIUPOBKU. DHTPOMIUS U



e€¢ cBoicTBa. BpluncieHue W3MEHEHUS SHTPOMUHU JUIS  Pa3IUYHBIX
MPOIIECCOB.

Xapaktepuctuyeckue (QYHKIIMH, HMX OIpeAeNiCcHHe U CBOMCTBA.
dyHaMeHTanbHbIe ypaBHeHUs ['n60ca. Xapakrepuctuueckue (QpyHKIMH
B pOJIM TEPMOJMHAMUYECKUX MOTECHIIMAJIOB, YCIOBUS pPaBHOBECHS,
AKCTPEMYMBI U HAIIPABJICHUE CAMOIIPOU3BOJIBHBIX MPOIECCOB.

Omnpenenenue (a3zbl, yncia KOMIOHEHTOB, YKCIIA CTENEHEH CBOOOIBI.
YcnoBus dazoBoro paBHoBecHs. YpaBHeHHe (asbl (ypaBHeHue ['nb0ca —
Irorema). [IpaBmiio a3 ['m66ca. XuMU4eCKUE TOTCHITUATIBI.

da3oBblec TEpexo[pl TEpBOro poja. YpaBHeHue Kiaysuyca —
Knanetipona. /lnarpamma coCTOSIHUS OJHOKOMIIOHEHTHOW CHCTEMbI (Ha
1r000M IIpuMepe).

Omnpenenenue U1eaqIbHOTO PacTBOpa. BeIpaskeHue 1t XUMHUUYECKOTO
MoTeHIMaia KoMrnoHeHTa. 3akoH Payns. Heuneansubie pactBopsl. Meton
aKTUBHOCTEHU JIbrOUCA.

VYcnoBue XMMHMYECKOro paBHOBecusa. M3orepma XHMHYECKOU
peakuun. Koncranta paBHoBecHs. 3aBUCUMOCTh KOHCTAHTBI PaBHOBECHS
OT TeMIIepaTyphl, ypaBHeHHE n300apsl Bant-I'odda.

AncopOuusa. YpaBHenue JIDHTMIOpa, €ro TEepMOAMHAMHYECKUN
BBIBOJI U O0JIaCTh NMPUMEHEHMs. BbIunciieHne mapaMeTrpoB ypaBHEHUS
JI>HrMIOpa U3 OTMBITHBIX JaHHBIX.

Kanonnueckas CymMMa II0 COCTOSIHMAM H e€ CBOMCTBA.



MorekynsipHasi cyMMa IO COCTOSHHUSM W e€ coctaBisromue. CBs3b ¢
KaHOHMYECKOH CyMMOH 10 COCTOSIHMSIM. BBIUHCICHHE DHTPOIHH,
BHYTPEHHEH JHEPrUM, SHTAJIBIIMH, JHEPTrUU |empMrosiblia U SHEPrHH
['u66ca c MOMOIIBIO CYyMM 1O COCTOSIHUSIM.

CKOpOCTh XMMHUYECKOW pEaKIUH. OJIEMEHTApHbIE H CJIOXHBIC
peakiuu. OCHOBHOM TOCTYyJIaT XUMUYSCKOW KUHETUKH. MOJICKYISIPHOCTb
U Tmopsamok peakiuu. KoHcTaHTa CKOpOCTH. MeTonsl  OIpeneIcHHs
MOPSIIKA PEAKIINH U KOHCTAHTBI CKOPOCTH.

3aBUCHMOCTh KOHCTAHTBI CKOPOCTH XHUMHUYECKOHW pPEaKIUu OT
TEeMIIEpaTyphl. YpaBHEHUE AppeHuyca. DHEPTHsl aKTUBAIIUN U METOBI €€
OTIpEeICIICHUSI.

Teopuss aKTUBHBIX COyIApeHUU JUII OWUMOJCKYSIPHON peaKIlvH,
OCHOBHBIC ITOHATHS U TOMyIIeHMsI. YpaBHeHHe TpayTiia—JIprounca.

Teopuss aKTUBUPOBAHHOTO KOMIUIEKCA (MIEPEXOTHOTO COCTOSHHS).
JlomyteHus, UCTOIb3yeMbIe MPU MOCTPOSHUH Teoprr. CTaTUCTHUSCKHMA
BBIBOJ] OCHOBHOTO ypaBHEHUS (YpaBHEHUS DUPHHTA).

OcHoBHbIE  mTOHATUsA  Katanm3a.  OCHOBHBIE  MEXaHHU3MBI
KaTAIUTUYCCKUX PEAKIUi. AKTUBHOCTbD, CEIEKTUBHOCTh U YCTOWIMBOCTD
Katanmu3aropa. Yucio (yactora) 00OPOTOB KaTaau3aTopa.

depMmeHTaTUBHBIN Kartanu3. DOEpMEHTH KaK KaTalll3aTopbl, HX
ocoOeHHOCTH. BriBO ypaBHEeHUss Muxasnruca — MEHTEH U OlpeieicHIe

KUHETUYESCKUM mapaMCTpOB M3 OIIBITHBIX JdHHBIX. HHI‘I/I6I/Ip0BaHI/IC



(hepMEHTaTUBHBIX PEAKIIUA.

PactBOpBI 37€KTPOIUTOB. AKTUBHOCTH, KOI(DPUIIMEHT aKTUBHOCTH.
Teopuss Jlebass — Xiokkens: OCHOBHBIE TIOJIOKEHUS U JIOMYIICHHUS,
MOHsITUE MOHHOU aTMocdepsl. [lepBoe u BTopoe MpUOIMKEHUS TEOPUU
Jutst pacyéra KodhPUIIMEHTOB aKTUBHOCTH.

DJIEKTPONPOBOAHOCT  PACTBOPOB  DIIEKTPOJIUTOB:  yIEIbHAs,
SDKBUBAJICHTHAsE W MOJIIPHAs  AJIEKTPONPOBOJHOCTH, IOABUKHOCTH
OTZIETIbHBIX MOHOB. 3aBUCUMOCTbH MOJBH)KHOCTH OT KOHIEHTPALUH. 3aKOH
Konbpayma.

DIEKTPOXUMUYECKUN MOTEHIHANL. YCIOBHUSI PAaBHOBECHUSI HA TPaHULIEC
anekTpona ¢ pactBopoM. ['anbBanmueckuid anemeHT. [lonsarue JIJIC.
YpaBHenue HepHcra.

TepMoguHaMuka  rajapBaHUYECKOro  3jeMeHTa.  [IpumeHeHue
ypaBHeHus: ['m66ca — I'enbMrosibiia K 3JIEKTPOXUMHUYECKUM CHUCTEMAaM.
Omnpenenenue meronom DJIC uzmenenus snepruu ['m66ca, sHTANIBINYN U
SHTPONUU XUMHUUYECKON PEAKIIHUH.

Koanonagnas xumus

JucnepcHbie CUCTEMBL. [ToBepxHOCTHOE HaTsDKEHUE.
IToBEepXHOCTHO-aKTHUBHBIE BEIIECTBA, MX BIUSHHUE HA IMOBEPXHOCTHOE
HaTsDKeHHe. AncopOnronHoe ypaBHenue ['nooca.

CmauuBanue. YpaBHeHue IOura. TepmonuHamumyeckue yCIOBHS

HCCMAaUUBaHHWA, CMAUUBAHUA U paCTCKAHUA.



Munemioobpa3oBanrie B BOJHBIX U HEBOJHBIX  cpefax.
TepMonnHaMuka MUIEILTIO00PA30BaAHUS.

Metonel monydeHuss U (AKTOpPhl CTAOWIM3AIMU  JTUCIIEPCHBIX
CUCTEM.

Peonorudeckoe noseneHne CBOOOHO- U CBSI3KOAUCTIEPCHBIX CUCTEM.
[Ipupoga KOHTAKTOB B CBA3HOJIUCIIEPCHBIX CUCTEMAX.

XUMHYECKHE OCHOBBI KU3HH

Crpykrypa ¥ GYHKIMHA HYKIEHHOBBIX KHCIOT. CTpykTypa U
¢bynkuuu 6enkoB. CTpykTypa ¥ QyHKIIMH OMOJIOTHYECKUX MEMOpaH.

['enetnueckuii koa. Pemnukanua JIHK u Tpanckpunims. OcHOBBI
reHeTHUECKOW OMOMHKEHEPHUH.

®depmeHThl  Kak  OenkoBble  Karanmuzaropbl.  Kiaccudukarms
dbepmenToB. OCHOBHBIE YpPAaBHEHHS KWHETUKH  (PEPMEHTATHBHBIX
pEaKIid.

@depMEeHTATUBHBIA KaTallu3 B XHMHH, TPUMEPHI MPAKTHUYECKOTO
UCIIONIb30BaHusl (pepMeHTOB. JlekapcTBEeHHBIE TNIpemapaTthl Ha OCHOBE
(hepMEHTOB ¥ UX UHTHOUTOPOB.

BbicokoMoJieKy/IsIpHbIE COeTUHEHM S

OcoOEHHOCTH  CTPOCHHMSI UM  CBOWCTB  BBICOKOMOJEKYJISIPHBIX
COCIMHEHUM, OTIMYAIOUUX HMX OT HU3KOMOJIEKYISIPHBIX aHaJOTOB.
Cpennue MOJIEKYJISIpHbIE MacChbl U KpPHUBBIE MOJEKYJISIPHO-MACCOBOTO

pacinpcaciiCHuA IOoJIMMCPOB.



OcoOEHHOCTH CTPOSHHUS TTOJIMMEPHBIX MOJIEKYII: KOH(PUTYpallHOHHAS
u KoH(MOpMalMOHHAsT H30MepHus. SIBIeHHE THOKOCTH MaKpPOMOJCKYIL:
MIPUYUHBI U MeXaHU3M. MoIesId KOJTMYECTBEHHOTO OIUCAHUS THOKOCTH.

TepMmoguHaMuueckue W THAPOAMHAMUYECKHE  OCOOCHHOCTH
PACTBOPOB TMOJHUMEPOB. YPABHEHHUE COCTOSIHHUS MOJIMMEpPa B PacTBOpE.
OrnpeneneHne MOJEKYISIPHONM MAacChl M Pa3MEPOB MAKPOMOJIEKYIL.

[TonuamekTpoauTel W HUX  Kjaccudukanms, 0COOCHHOCTH
JUCCOIMATUBHOTO W KOH(OPMAIIMOHHOTO ToBeeHus. (OCcMOTHYECKOE
JaBJIEHUE PACTBOPOB MOIMAIICKTPOIUTOB. [TonmmamdoauTsI.

CuHTE3 MOJMMEPOB IO IEMHOMY M CTYIIEHYaTOMY MEXaHU3MaM.
BnusiHue yciioBuii CMHTE3a HAa CKOPOCTh PEAKIUU, MOJIEKYISIPHYKO MAacCy
1 CTEPEOPETYIIIPHOCTh 00pa3yeMbIX MakpoMoJieKysl. ConmomMepu3anus.

XuMuyeckue  peakuuud — noiaumepoB.  [lonumepaHaornyHeie
MPEBpAIICHUS, BHYTPHU- M MEXKMOJICKYJSIPHBIC PEaKIUH, PpPEaKIUu
JNECTPYKIIHH.

MexaHn4eCKre CBOMCTBA MOJUMEPOB. TEpPMOMEXaHUUYECKUM aHAIIN3.
[Tpupona u MEXaHU3M BBICOKODJIACTUYECKOM u
BBIHYKICHHO-3JIACTUUECKOM Jedopmariuii. XpynKoCTh CTEKIO00pa3HbIX
MOJINMEPOB.

CTpyKkTypa KpUCTAJUIMYECKUX MOJUMEPOB. TepMoauHamMuka U
KHMHETHKA KPUCTAUIU3AIUH, OCOOCHHOCTH JIe(OPMAIIMIOHHOTO TTOBEICHUSI

KPUCTAJUNIMYCCKUX ITOJTUMCPOB.



(In English)
Inorganic chemistry

The structure of the Periodic table and its relation to the electronic
structure of atoms, Moseley's law. Periodicity of changes in the values of
radii, ionization energy, electron affinity, electronegativity of atoms in the
group and in the period. Periodicity of changes in properties of simple
substances and general classes of chemical compounds (oxides,
hydroxides, halides). Vertical, horizontal and diagonal analogies in the
Periodic table.

Main types of chemical bonds. Characteristics of chemical bonds in
molecules: energy, length, valence angle, order (multiplicity) and polarity.
The idea of hybridization of atomic orbitals. The geometry of polyatomic
molecules: the Gillespie model on the example of particles H,O, SF4, ICl4

The main provisions of the method of molecular orbitals (MMO).
Method MO LCAO. Two-center two-electron molecular orbitals. Energy
diagrams of diatomic homonuclear molecules formed by elements of the
Ist and 2nd periods. Correlations between the order of coupling,
ionization energy and magnetic properties on the example of particles
02", 02,07 ,02% .

Basic concepts of the complex compound’s chemistry: the central



atom and its coordination number; ligands, denticity, donor atom, internal
and external coordination spheres. Isomerism of complex compounds.
The concept of classification of complex compounds. Chelate effect.

Crystal field theory (CFT). Symmetry of d-orbitals. Changes in the
energy of d-orbitals in the spherical, octahedral and tetrahedral ligand
fields. The crystal field stabilization energy (CFSE). Influence of the
central atom nature (charge, radius, electronic configuration), nature,
number and location of ligands on the value of energy splitting.
Spectrochemical series.

Coloring and magnetic properties of complexes. Jahn—Teller effect,
tetragonal distortion of octahedral complexes. Square-planar complexes.
Comparison of the structure [NiCls] >~ and [Ni(CN)4] >~ complex ions.

Elements of 1% group (L1, Na, K, Rb, Cs). Regularities in the change
of electronic configurations, values of radii, ionization energy and
electronegativity of atoms. Diagonal similarity of lithium — magnesium.
Preparation and comparison the stability of compounds Li,O> and Na,O»;
L120 and NaxO.

Elements of 2™ group (Be, Mg, Ca, Sr, Ba). Regularities in the
change of electronic configurations, values of radii, ionization energy and
electronegativity of atoms. Diagonal similarity beryllium — aluminum.
Preparation of hydroxides M(OH), and comparison of their acid-base

properties in Be— Mg—Ca—Sr—Ba series.



Elements of 13 group (B, Al, Ga, In, Tl). Regularities in changes of
the electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Chemical methods of separation of aluminum and
beryllium compounds. Preparation, structure, properties of diborane
B>He.

Elements of 14" group (C, Si, Ge, Sn, Pb). Regularities in changes
of the electronic configuration, the size of atoms, ionization energy,
electron affinity, electronegativity, characteristic oxidation states and
coordination numbers of atoms. Oxygen compounds of the 14th group.
Comparison of the structure and properties of CO, and SiO»

Elements of 15% group (N, P, As, Sb, Bi). Regularities in changes
of the electronic configuration, the size of atoms, ionization energy,
electron affinity, electronegativity, characteristic oxidation states and
coordination numbers of atoms. Comparison of strength of single (E-E),
double (E=E) and triple (E=E) bonds. Preparation, comparison of
structure and properties (acidic, oxidative activity and thermal stability)
HNO; and HNOs.

Elements of 16™ group (O, S, Se, Te, Po). Regularities in changes of
the electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination

numbers of atoms. The distinctive properties of oxygen, the multiplicity



of bonds and features of catenation (forming of homoelements chains) in
O-S—Se-Te series. Preparation, comparison of structure and properties
(acidic, oxidative activity and thermal stability) H>SO3 and H2SOas.

Elements of 17" group (F, Cl, Br, I). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Fluorine features. Intermolecular interactions and
physical properties of simple substances. Structure and properties
(thermodynamic stability, oxidative, acidic properties) chlorine acids in
series CI(I)—CI(III)—CI(V)—CI(VII).

Elements of 4" group (Ti, Zr, Hf). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Comparison of structure and properties of compounds
of the same type in series Ti(IV)—Ti(III)—Ti(Il) (oxides, hydroxides,
halides). Complex compounds of Ti.

Elements of 5% group (V, Nb, Ta). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Structure and chemical properties of cationic and
anionic forms of vanadium (V) compounds in aqueous solution.

Preparation and comparison of oxidation-reduction and acid - base



properties of compounds V(II)-VIII)-V{IV)-V(V in aqueous solution.

Elements of 6% group (Cr, Mo, W). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Acid-base, redox properties of chromium compounds
in the Cr(VI)-Cr(III)-Cr(Il) series. Preparation, comparison of structure
and properties (acidic properties, thermodynamic stability and oxidative
activity) of EO3 oxides (E = Cr, Mo, W).

Elements of 7" group (Mn, Tc, Re). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Acid-base, redox properties of manganese in series
Mn(II)-Mn(IIT)-Mn(IV)-Mn(VI)-Mn(VII). Preparation, comparison of
structure and properties (thermodynamic stability, acid-base, redox) of
Mn(VII)-Tc(VII)-Re(VII) compounds.

3d-elements of 8", 9t u 10"  groups (Fe, Co, Ni). Regularities in
changes of the electronic configuration, the size of atoms, ionization
energy, electron affinity, electronegativity, characteristic oxidation states
and coordination numbers of atoms. Acid-base, redox properties of
hydroxides M(OH), and M(OH); in a series of Fe-Co-Ni. Preparation and
comparison of properties (thermodynamic stability, acid-base, redox) of

compounds Fe(II), Fe(IlT) and Fe(VI).



Elements of 11" group (Cu, Ag, Au). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Thermodynamic stability, acid-base and redox
properties of Cu and Ag oxides and hydroxides. Preparation, structure and
disproportion of Cu(I) compounds.

Elements of 12 group (Zn, Cd, Hg). Regularities in changes of the
electronic configuration, the size of atoms, ionization energy, electron
affinity, electronegativity, characteristic oxidation states and coordination
numbers of atoms. Acid-base, redox properties of hydroxides M(OH), in
the series Zn—Cd—Hg. Preparation, structure and disproportionation of the
Hg,**compounds.

Analytical Chemistry

The main characteristics of chemical analysis methods. The concept
of systematic and random errors of chemical analysis. Statistical
processing of measurement results.

Representative sample. Size and methods of sampling. Sample
preparation for analysis.

Ideal and real systems. Activity, equilibrium and total concentration.
Thermodynamic and concentration equilibrium constants.

Acid-base balance. Modern ideas about acids and bases. The main

provisions of the acid-base theories of Brensted-Lowry and



Lewis.Influence of the nature of solvents on the strength of acids and
bases. Leveling and differentiating effects of solvents. Buffer solutions
and their properties.

Acid-base titration. Indicators. Determination of acids (individual
and their mixtures) and bases (individual and their mixtures).

Complex compound. Equilibrium of complex formation and its
quantitative characteristics. Analytically important properties of CC.
Application of complexes in chemical analysis. Complexometric titration.
Metallochromic indicators. Direct, back, displacement and indirect
titration. Methods for increasing the selectivity of complexometric
determination of elements.

Oxidation-reduction reactions. Redox electrode potential (standard,
equilibrium, formal), factors affecting it. Equilibrium constants and the
direction of redox reactions.

Redox-titration. Methods for determining the end point of titration.
Indicators. Redox-titration methods: dichromatometry, iodometry,
permanganatometry.

Heterogeneous equilibrium in the sediment-solution system.
Solubility product, solubility, factors affecting solubility.

Formation, properties, conditions of crystal and amorphous
precipitation. Contamination of precipitation and ways to eliminate it.

Gravimetric analysis: the essence, advantages and disadvantages of



the method. Examples.

Methods of separation and concentration in chemical analysis.
Solvent extraction.

Chromatographic methods of analysis. Classification of methods
according to different principles. Basic chromatographic parameters.
Qualitative and quantitative analysis.

Gas chromatography. Sorbents and carriers. Separation mechanism.
Detectors. Application.

Liquid chromatography (LC). The types of LC. Benefits of HPLC.
Normal - phase and reversed-phase variants of HPLC. Mobile and
stationary phases, principles of their choice. Detectors. Application.

Electrochemical methods of analysis: General characteristics,
classification. Direct potentiometry and potentiometric titration.
Measuring potential. Classification of indicator electrodes. Practical
application of ionometry.

Coulometry and coulometric titration. Theoretical bases. Practical
application.

Voltammetry. Characteristics of the current-voltage curve. Modern
types of voltammetry, advantages and limitations in comparison with
classical polarography. Amperometric titration.

Spectroscopic methods of analysis. Classification of spectroscopic

methods by the nature of particles interacting with radiation, the nature of



the process, the range of electromagnetic radiation.

Atomic-emission and atomic-absorption methods of analysis.
Sources of atomization and radiation of particles. Physical and chemical
processes in atomizers. Spectral and physico-chemical noise, methods of
their elimination. Analytical capabilities and applications of methods.

Molecular absorption spectroscopy (spectrophotometry). The basic
law of light absorption. Preparation of colored compounds,
spectrophotometric  reactions. Quantitative analysis, analysis of
multicomponent systems, study of reactions in solutions. Metrological
characteristics and analytical capabilities of the method. Examples of
practical application.

Molecular luminescence spectroscopy. Classification according to
the sources, mechanism and duration of glow. Fluorescence and
phosphorescence. Scheme Yablonsky. Basic regularity. Factors affecting
luminescence intensity. The luminescence quenching. Physico-chemical
and spectral interference. Analytical capabilities of the method, its
metrological characteristics. Example of use.

Organic Chemistry

The main functional groups and classes of organic compounds.
Types of isomerism of organic compounds. The concept of conformations
on the example of alkanes. Geometric alkene isomerism. The concept of

optical activity and chirality with one asymmetric carbon atom. The



concept of enantiomers and racemates. R,S - nomenclature. Connections
with two chiral centers. The concept of diastereomers.

Alkanes. Methods of synthesis of alkanes. Chemical properties of
alkanes. The mechanism of a chain radical reaction. Cracking.

Alkenes. Methods of synthesis of alkenes. The hydrogenation of
alkenes. Hydroboration. Alkene ozonolysis. Oxidation of alkenes to diols.
Electrophilic joining alkaram. Reaction mechanism. Bromine joining the
alkenes. Hydrogenation. Acid-catalyzed hydration of alkenes,
hydroxymercuration. Free radical reactions: addition of hydrogen
bromide by Kharasch. Allyl bromination.

Alkynes. Methods of synthesis of alkynes. C-H-acidity of alkynes.
Hydration of alkynes. Acetylene-allene isomerization. The shift of the
triple bond in terminal position. Dienes. Methods of obtaining dienes. 1,2
- and 1,4-addition to conjugated dienes. Diels-Alder Reaction.

Reactions of nucleophilic substitution at a saturated carbon atom in
the alkyl halides. Mechanisms SN; and SN,. The main regularities of
nucleophilic  substitution reactions.  [-Elimination.  Elimination
mechanisms (E1, E2). The main regularities of these reactions.

Alcohols as weak O-H acid. Substitution of hydroxyl group in
alcohols for halogen. Dehydration of alcohols. Oxidation of alcohols.
Pincon-pinacolada regrouping. FEther. Synthesis method. Oxiranes.

Methods of obtaining. Epoxy opening reactions under the action of



electrophilic and nucleophilic agents.

Aldehydes and ketones. Addition of nucleophiles to the carbonyl
group. Mechanism. Reduction of carbonyl compounds. Oxidation of
carbonyl compounds. 1,3-Dithiane. Synthesis, CH-acidity. Keto-enol
tautomerism ketones, diketones and ketoesters. Reactions occurring
through the formation of the enol form. Halogenation of carbonyl
compounds. Haloform reaction. Aldol-conjugated enone condensation in
acidic and alkaline medium. Directional aldol condensation. Ester
condensation. Syntheses using acetoacetic ester and malonic ester.

Carboxylic acid. Effect of substituents on acidity. Decarboxylation.
The reaction of halogenation at the oa-carbon atom. Derivatives of
carboxylic acids. Halides, anhydrides, carboxylic acids, esters. Synthesis
and properties. Synthesis of amides of carboxylic acids. Sextet
rearrangements. Nitriles.

Structure of benzene. Aromaticity. Huckel Rule. Criteria of
aromaticity (energy, structural, magnetic). Signs of aromaticity
(reactivity). Properties of the aliphatic side chain in aromatic
hydrocarbons. Halogenation of toluene and its homologues in the side
chain. Oxidation of the side chain. Hydrogenation.

Electrophilic substitution in the aromatic series. Electrophilic agents
and reaction mechanism of nitration, halogenation, sulfation,

Friedel-Crafts alkylation and acylation  of aromatics. Orientation of



electrophilic substitution. Side processes in alkylation reactions.
Formylation. Nucleophilic substitution in the aromatic series.

Synthesis of aliphatic nitro compounds. Synthesis of amines.
Properties of amines. Basicity. Protecting the amino group. Interaction of
primary, secondary and tertiary aliphatic and aromatic amines with nitric
acid.

Diazo - and azo-compounds. Diazonium salts. Diazotoluene primary
aromatic amines. Reactions of diazo compounds with the release of
nitrogen. Azo coupling. Diazomethane.

Phenols and quinones. Methods of synthesis of phenols. Properties
of phenols. Preparation of o - and p-benzoquinones.

Classification of alicycles. Types of strain in cycloalkanes and
conformation. Methods of synthesis of compounds of cyclopropane and
cyclobutane. Features of chemical properties of compounds with a
three-membered cycle. Synthesis of compounds of cyclopentane and
cyclohexane series.

Five-membered heterocycles with one heteroatom. Methods of
synthesis of five-membered heterocycles. Paal-Knorr Method.
Electrophilic substitution. The acidity of the pyrrole. Indole. Synthesis of
indoles by the Fisher.

Six-membered heterocycles. Pyridine, aroma, basicity. The synthesis

of pyridines. Chemical properties of pyridine. Basicity. Electrophilic



substitution reactions. N-pyridine oxide, preparation and use in synthesis.
Nucleophilic substitution in pyridines. Quinoline.

Amino acid. Configuration of natural L-amino acids. Amphoteric,
isoelectric point. Chemical properties of COOH and NH2 groups. The
most important methods of amino acid synthesis. Methods of peptide
bond formation. Protective groups for amino and carboxyl groups,
activation of carboxyl group, synthesis of peptides on a solid carrier.
Proteins.

Physical Chemistry

The first law of thermodynamics and its formulations. Differential
and integral form of the 1st law. Internal energy and enthalpy, calculation
of their changes in various processes. Heat and work for different
processes in gases.

Thermochemistry. The thermal effect of a chemical reaction. Hess's
Law. Dependence of the thermal effect of the reaction on temperature,
Kirchhoff equation.

The second law of thermodynamics and its formulations. Entropy
and its properties. Calculation of entropy change for different processes.

Characteristic functions, their definition and properties. The
fundamental equations of Gibbs. The characteristic function in the role of
thermodynamic potentials, conditions of equilibrium, the extrema and the

direction of spontaneous processes.



Determination of phase, number of components, number of degrees
of freedom. The conditions of phase equilibrium. Phase equation
(Gibbs—Duhem equation). The Gibbs phase rule. Chemical potential.

Phase transitions of the first kind. Clausius—Clapeyron Equation.
The state diagram of a single-component system (in any example).

Determination of the ideal solution. Expression for the chemical
potential of a component. Raoult's Law. Non-ideal solutions. Lewis
activity method.

The condition of chemical equilibrium. Isotherm of chemical
reaction. Equilibrium constant. The dependence of the equilibrium
constant on temperature, the isobaric van 't Hoff equation.

Adsorption. Langmuir equation, its thermodynamic derivation and
scope. Calculation of Langmuir equation parameters from experimental
data.

The canonical sum of States and the properties. The molecular sum
of States and its components. The connection with the canonical sum of
States. Calculation of entropy, internal energy, enthalpy, Helmholtz
energy, and Gibbs energy by state sums.

The rate of chemical reaction. Elementary and complex reactions.
The basic postulate of chemical kinetics. Molecularity and order of
reaction. Rate constant. Methods for determining the reaction order and

the rate constant.



Dependence of the chemical reaction rate constant on temperature.
Arrhenius equation. Activation energy and methods of its determination.

Theory of active collisions for bimolecular reaction, basic concepts
and assumptions. The Trautz—Lewis Equation.

Activated complex theory (transition state theory). Assumptions used
in the construction of the theory. Statistical derivation of the basic
equation.

Basic concepts of catalysis. The main mechanisms of catalytic
reactions. Activity, selectivity and stability of the catalyst. The turnover
number.

Enzymatic catalysis. Enzymes as catalysts, their features. Derivation
of the Michaelis—Menten equation and determination of Kkinetic
parameters from experimental data. Inhibition of enzymatic reactions.

Electrolyte solution. Activity, activity coefficient. Debye—Hiickel
theory: basic propositions and assumptions, the concept of ionic
atmosphere. The first and second approximations of the theory for the
calculation of activity coefficients.

Conductivity of electrolyte solutions: specific, equivalent and molar
conductivity, mobility of individual ions. Dependence of mobility on
concentration. The Kohlrausch's law.

Electrochemical potential. Equilibrium  conditions at the

electrode-solution boundary. Galvanic cell. The concept of EMF. The


https://en.wikipedia.org/wiki/Transition_state_theory

Nernst equation.

Thermodynamics of a galvanic cell. Application of the Gibbs —
Helmholtz equation to electrochemical systems. Determination of
changes in Gibbs energy, enthalpy and entropy of chemical reaction by
EMF method.

Interface and colloid science

Disperse system. Surface tension. Surfactants, their effect on surface
tension. Gibbs adsorption equation.

Wetting. Young's Equation. Thermodynamic conditions of
non-wetting, wetting and spreading.

Micelle formation in aqueous and non-aqueous media.
Thermodynamics of micelle formation.

Methods of production and factors of stabilization of disperse
systems.

Rheological behavior of disperse systems. Nature of contacts in
connective disperse systems.

Chemical bases of life

Structure and functions of nucleic acids. Structure and functions of
proteins. Structure and functions of biological membranes.

Genetic code. DNA replication and transcription. Fundamentals of
genetic bioengineering.

Enzymes as protein catalysts. Classification of enzymes. Basic



equations of kinetics of enzymatic reactions.

Enzymatic catalysis in chemistry, examples of practical use of

enzymes. Drugs based on enzymes and their inhibitors.
Polymer Science

Features of the structure and properties of high-molecular
compounds that distinguish them from low-molecular analogues. Average
molecular weight and curves of molecular weight distribution of
polymers.

The structural features of polymer molecules: configurational and
conformational isomerism. The phenomenon of flexibility of
macromolecules: causes and mechanism. Models of quantitative
description of flexibility.

Thermodynamic and hydrodynamic features of polymer solutions.
Equation of state of polymer in solution. Determination of molecular
weight and size of macromolecules.

Polyelectrolytes and their classification, features of dissociative and
conformational behavior. Osmotic pressure of polyelectrolyte solutions.
Polyampholytes.

Synthesis of polymers by chain and step mechanisms. Influence of
synthesis conditions on reaction rate, molecular weight and
stereoregularity of macromolecules formed. Copolymerization.

Chemical reactions of polymers. Polymeranalogous transformations,



intra - and intermolecular reactions, reactions of destruction.

Mechanical properties of polymers. Thermomechanical analysis.
Nature and mechanism of highly elastic and forced-elastic deformations.
Fragility of glass-like polymers.

Structure of crystalline polymers. Thermodynamics and kinetics of
crystallization, especially the deformation behavior of crystalline

polymers.

FTRHAKER:

DK3aMeH MPOXOAUT B MUCbMEHHOU Popme ouHO. Bpemst Ha BbINOIHEHHE
HK3aMEHAIMOHHOM PabOoThI — 2 aCTPOHOMHUYECKHUX Yaca.

Kannunatel NOKHBI MMETh CTENEHb HE HUXKE OakajiaBpa B 00JacTH
XUMUHU WU QyHIAMEHTAIBHOTO MaTepUaOBEICHUS U BIAJETh PYCCKUM
a3pIlkoM He Huxke ceptudukara PKU-4 (mis cparomux sk3amMeH Ha
PYCCKOM $I3bIKE€) WJIH BJIAJIETh aHIJIMHCKUM SI3bIKOM HE HIDKE cepTH(UKaTa

CET-4 ( nns ciarommx dK3aMeH Ha aHTIIMHACKOM SI3BIKE).

The exam is held in written form in person. The time to complete the
examination work is 2 astronomic hours.
Candidates must have at least a bachelor's degree in chemistry or basic

materials science and have a minimum RCT-4 certificate in Russian (for



those taking the exam in Russian) or a CET-4 certificate in English (for

those taking the exam in English).
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AL
BerynuresibHBIN 3K3aMEH 10 XUMHUU
IIporpamma marucrparypsl «XUMMUS»

BapuanT (mpumep)

1. OcHOBHBIC TOHATHSA XHUMHH KOMIIJICKCHBIX COGI[I/IHGHI/If/'Il
HCHTpaJIBHBIP'I aToOM MW Cro KOOpAMHAIIMOHHOC YHCJIO, JIMI'aHIHbI,
JACHTAaTHOCTD, I[OHOpHBIP'I aToM, BHYTPCHHA )51 BHCIIHSA
KOOpAWHAIIMOHHBIC C(bCpBI. I/I3OMCpI/IH KOMIIJIICKCHBIX COCIIPIHCHHﬁ.

Teopus kpucrammueckoro mojs (TKII) — ocHOBHBIE MOT0KEHUS.

2. AJKaHbI. MGTOI[I)I CHHTC3a aJIKaHOB. HBOMCpI/I}I Hn XHUMHYCCKHUC

CBOMCTBA aJIKAHOB.

3. Tepmoxumusi. TermnoBoit 3PPeKkT XUMHUUECKOW pEaKIUu. 3aKOH
['ecca. 3aBucuMocTh TerioBoro 3ddexra peakuuu OT TeMIEparyphl,
ypaBHeHue Kupxroda.

OK3amMeHayuonHoe 3adanue No XUMUU COCMOUM U3  mpex
meopemuiecKux 60npocos u 3a0adu.

Ilpumepul 3a0au:

1. Paccuuraiite n3meHeHue sHTponuu mnpu aodasiaeHuu 200 r apaa c
temrepatypoit 0°C x 200 r Boasl (90°C) B TepMUYECKH U30JIUPOBAHHOM
cocyme. Termnora IiaBieHus Jibaa cocraBiser 6.0  kJ[x-Moms !,

TEIJIOEMKOCTh YKHMIKOM BobI paBHa 75.3 kJIx-K!-Momp!.



2. DHTaJIBIIUKA CTOPAHUS O-TIIFOKO3bI, B-PPYKTO3bI U caxapo3bl MpU

25°C paBHBbI

—2802, —2810 u —5644 x/I)x-Moib ' COOTBETCTBEHHO. Paccumraiite

BCIIMYHUHY TCIIJIOBOI'O B(b(beKTa TuApOJIN3a CaxXapOo3bl.

3. Cxopocth peakiuu, nporekaromed npu 35°C B NPUCYTCTBUHU
Karajgu3aropa okazagack B 8.4:-107 pa3 Belllle, YEM CKOPOCTH
HEKaTaIU3upyeMoil peakiuu. PaccuntaiiTe SHEprui0 akKTUBAlUN PEAKIIUH
B OTCYTCTBUE KaTajau3aropa, €ClId YHEPTHsl aKTUBALIMHM KaTaIU3UPyEeMOM

peakuuu cocrasiser 42.5 kJx-momns .

4. Ha ocHOBE 3HAYeHUI CTaHAAPTHHIX noreHuuanos E°(Fe*/Fe?") =
0.771 B and E°([Fe(CN)s*]J/[Fe(CN)s*]) = 0.36 B paccuuraiite
OTHOIIIEHUE KOHCTAHT YCTOWYMBOCTH LIMAHUJHBIX KOMIUIEKCOB XKeje3a

ripu 25°C.



Entrance Examination in Chemistry
“Chemistry” Master's programme

Examination paper (example)

1. Basic concepts of the complex compound’s chemistry: the central
atom and its coordination number; ligands, denticity, donor atom, internal
and external coordination spheres. Isomerism of complex compounds.

Crystal field theory (CFT) - basic concepts.

2. Alkanes. Methods of synthesis of alkanes. Isomerism and

chemical properties of alkanes.

3. Thermochemistry. The thermal effect of a chemical reaction.
Hess's Law. Dependence of the enthalpy of the reaction on temperature,
Kirchhoff equation.

Chemistry examination paper consists of three theoretical questions
and one task.

Examples of problems:

1. Calculate the change in entropy when 200 g of ice at 0°C are
added to 200 g of water (90°C) in an insulated vessel. The heat of melting
of ice is 6.0 kJ'mol!, the heat capacity of liquid water is 75.3

kJ- K- 'mol.



2. The enthalpies of combustion of a-glucose, B-fructose and sucrose

at 25°C are

—2802, 2810 and —5644 kJ/mol, respectively. Calculate the heat of

hydrolysis of sucrose.

3. The rate of the reaction proceeding at 35°C in the presence of a
catalyst turned out to be 8.4-107 times higher than the rate of the
non-catalyzed reaction. Calculate the activation energy of the reaction in

the absence of a catalyst if the activation energy for the catalyzed reaction

1s 42.5 kJ/mol.

4. Based on the values of the standard potentials E°(Fe’*/Fe?") =
0.771 V and E°([Fe(CN)s*)/[Fe(CN)s*]) = 0.36 V, determine the ratio of

stability constants of iron cyanide complexes at 25°C.



