IIporpamma i1 IpoBeIeHUsI ATTECTAIIUM NIPH BOCCTAHOBJIEHUH (IlepeBo/ie) HA
xummnuyecknl pakyabter MI'Y nmenn M.B.JlomoHocoBa

HporpaMMa BKJIIOYACT KIIFOYEBEIC BOIIPOCHI OCHOBHBIX XUMHWYCCKUX AHUCIHUIIINH, U3Yy4aC€MbIX HE
TOJBKO Ha XHWMHYCCKOM (baKy.HBTeTe MOCKOBCKOI'0O YHUBCPCUTCTA, HO TaKXE Ha BCCX
XUMHNYCCKUX (baKYJ'IBTCTaX KJIIaCCUYCCKUX YHHUBCPCHUTCETOB Poccun: HEOpraHu4eCKass XHUMM,
AHAJIMTUYCCKasd XHUMHMHA, (1)I/I3I/I‘-IGCKaSI XUMH, OpraHnvdeckasd XHUMHA, BBICOKOMOJICKYJISAPHBIC
COCAMHECHUS, KOJJIONAHAsA XUMHA U XUMHUYCCKUE OCHOBBI )KM3HHU.

[Tpu BoccraHoBieHHHU (IEpeBOJiE) HA 2-M Kypc SK3aMEHAIlMOHHBbIE OWJIEThl (OPMUPYIOTCS U3
MaTtepuaioB pasjena «Heopranudeckas XumMus.

[Ipu BoccraHoBNeHHH (TepeBojie) Ha 3-i Kypc SK3aMeHAIMOHHBIE OWJIEeThl (POPMUPYIOTCS M3
MaTepHaloB pa3zienoB «Heopranndeckas XUMUS» U «AHAINTHYECKAS XUMUS.

[Tpu BoccraHoBieHuHU (mepeBojie) Ha 4-il Kypc SK3aMeHAIlMOHHbIE OWJIeThl (HOPMUPYIOTCS U3
MarepuaioB paszienoB «Heopranuueckas xumusy, «AHamuTU4YecKas XUMHs», «OpraHnuueckas
XUMUSI» U «XUMUYECKUE OCHOBBI KUZHNY.

[Ipu BoccraHoBieHuu (mepeBojne) Ha S5-1 W 6-i1 Kypchl DK3aMEHAIIMOHHBIE OWIIETHI
dbopMupyIOTCA U3 MaTepuanoB paszzenoB «Heopranndyeckas XuMus», «AHAITUTAYECKAST XUMUS,
«Oprannueckas XuMus», «duzndeckas XUMus», « XUMHUYECKHE OCHOBBI KU3HNY, «Kosmonanas
XUMUSD», «BBICOKOMOJIEKYIISIPHBIE COCTUHEHUSY.

Heoprannueckass xumus
Crpykrypa [lepuoanueckoii cucremsl J[.M1.MeHieneeBa u ee CBs3b € 3JIEKTPOHHON CTPYKTYpOM
aTOMOB, 3aKOH Mo3nu. [lepnoinyHOCTh B M3MEHEHNHU BEJIMYMH PalyCcOB, SHEPTUH MOHU3ALINHY,
CPOJCTBA K DIIEKTPOHY, 3JEKTPOOTPULIATEILHOCTH AaTOMOB B TpyHne U 1O TEpUOAY.
[lepnoiMYHOCT B UBMEHEHUHM CBOMCTB IPOCTHIX BEIIECTB M OCHOBHBIX KJIACCOB XMMHUYECKHX
coequHEHUN (OKCHIbI, THUIPOKCHUJIbI, TaJOreHH/bl). BepTukanbHble, TOPU3OHTAJIbHBIE U
JMaroHajibHble aHanoruu B [lepuonnueckoii cucreme.
OCHOBHbBIE THUIIBI XHMHUYECKOW CBSI3U. XapaKTEpPUCTUKM XUMHUYECKOW CBSI3U B MOJIEKyJax:
SHEprus, JJIUHA, BAJICHTHBIA Yyroj, MOpsAJOK (KpaTHOCTb) M MOJsIpHOCTh. IIpencraBieHue o
ruOpuaAM3alMi aTOMHBIX opOuTaned. ['eoMeTpusi MHOrOaTOMHBIX MOJIEKYJ: Mojenb ['uimiecnu
Ha nipumepe yactui HoO, SF4, ICl4".
OcCHOBHBIEC TOJIOKEHHSI METoJa MOJIEKYISIpHbIX opboutaneii (MMO). Merox MO JIKAO.
JIBYXLIEHTPOBBIE JBYXAJIEKTPOHHBIE MOJEKYJISpHbIE OpOUTAIN. DHEpreTH4ecKue AuarpaMmbl
JIBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYN, OOpa30BaHHBIX 3JE€MEHTaMHU 1-ro U 2-TO MEpHOJOB.
Koppensiu Mexay MopsiAKOM CBsI3U, SHEPrueil MOHM3allMM M MAarHUTHBIMU CBOMCTBaMH Ha
npumepe gactui Oz*, Oz, Oz, 027
OcHOBHBIE TOHSTHUSI XHUMHUU KOMIUIEKCHBIX COEAMHEHMH: LIEHTpPaJbHBIII aroM U ero
KOOPJAMHAIIMOHHOE YMCIIO; JIMTaH/bl, JEHTATHOCTb, JOHOPHBIA aTOM, BHYTPEHHSISI M BHELIHSSA
KOOpJMHAaIMOHHBIE cdepbl. M3oMepusi KOMIUIEKCHBIX coennHeHui. [lonsaTue o kimaccupukanuu
KOMIUIEKCHBIX COeIMHEHUN. XenaTHbIi d(hdeKT.
Teopust kpucramummdeckoro mosiss (TKIT). Cummerpus d-opOutaneii. M3menenue suepruu d-
opburaneil B chepudeckoM, OKTAdAPUUYECKOM M TETPadAPHUUECKOM IOJI€ JIMTAHJOB. DHEPrus
crabunuzanuu  KpucrauimyeckuM nojem (OCKII). BnusHue Ha BeNMYUMHY SHEPruu
pacuienjeHus Ipupoabl LEHTPAIBHOTO aToMa (3apsijia, paauyca, 2JIeKTpPOHHOW KOH(UTypalun),
IIPUPO/IBI, YUCJIA U PACIIONOKEHNS JTUTraH0B. CIIEKTPOXUMUYECKUH AL,
Okpacka W MarHMTHblE CBOWCTBa KOMIUIEKCOB. O¢dekr SAna—Tennepa, TeTparoHaibHOE
UCKQKEHUE OKTa’ApUYECKUX KOMIUIeKcoB. IlnockokBanpaTtHble KomIuiekchl. (CpaBHEHHE
cTpoeHns KoMIuIeKcHbIX noHOB [NiCls]* u [Ni(CN)4]%.



Onementsl 1-it rpynmer (Li, Na, K, Rb, Cs). 3akoHomMepHOCTH B M3MEHEHUH SJICKTPOHHBIX
KOH(UTYpaluii, BETUYUH PaJUyCcOB, YHEPIUM MOHU3ALMU U 3JIEKTPOOTPULIATEIHHOCTH aTOMOB.
JlnaroHambHO€ CXOACTBO JIMTUW — MarHui. llosydeHne H CpaBHEHHE YCTOWYMBOCTHU
coeqnnenuit Li2O2 u NaO»; LioO u NayO.

Onementsl 2-i rpynnsl (Be, Mg, Ca, Sr, Ba). 3akoHOMepHOCTH B W3MEHEHUU SJECKTPOHHBIX
KOH(UTYpalUii, BETUUYUH PaguyCcoB, SHEPTUU MOHU3ALMU U JEK-TPOOTPULIATEIBHOCTH aTOMOB.
HuaronanpHoe cxoAacTBO Oepwumii — amomuHui. [lomyuenue ruapokcumoB M(OH): wu
CpaBHEHHE WX KHCJIOTHO-OCHOBHBIX CBOMCTB B psiny Be-Mg—Ca—Sr—Ba.

Onementhl 13-i rpynmner (B, Al, Ga, In, TI). 3akoHOMEpHOCTH B HM3MEHEHUHU 3JICKTPOHHOU
KOHpHUrypanmuu, pa3MepoB aToOMOB, OJHEPrMM HOHM3ALMH, CPOJICTBA K  JJIEKTPOHY,
AIEKTPOOTPHUIIATEILHOCTH, XAPAKTEPHBIX CTENEHEH OKHUCIEHUS M KOOPIWHAIMOHHBIX YHCEll
aTOMOB. XUMHYECKUE CIOCOOBI pa3ieieHus COeIMHeHUN amoMuHus u Ooepwumd. [lomydenue,
CcTpoeHue, cBoricTBa nubopana BoHe.

Onementsl 14-it rpymner (C, Si, Ge, Sn, Pb). 3akoHOMEpHOCTH B M3MEHEHHUH 3JIEKTPOHHOMN
KOH(pUTypallui  pa3MepoB aTOMOB, OJHEPrMM HOHHU3AlMU, CPOJICTBA K  DIIEKTPOHY,
AJIEKTPOOTPULIATEILHOCTH, XapaKTEPHBIX CTENEHEW OKUCIEHMS M KOOPAMHALMOHHBIX YHCEN
atoMoB. Kucnoponnbsle coenuHeHus aneMeHTOB 14-ii rpynmbl. CoONOCTaBIIEHHWE CTPOEHUS U
csoiictB CO2 u SiOo.

Onementsl 15-i rpynmer (N, P, As, Sb, Bi). 3akoHOMEpHOCTH B W3MEHEHHMH 3JIEKTPOHHOMN
KOH(QUTYypalluk, pa3MepoB aTOMOB, OSHEPIMM HMOHHU3ALMU, CPOJCTBA K  JJIEKTPOHY,
AIIEKTPOOTPULIATEILHOCTH, XapaKTEPHBIX CTENEHEH OKUCICHUS M KOOPAMHALMOHHBIX YHCEN
atoMmoB. CoIlocTaBlieHHE MPOYHOCTU OAMHAPHBIX (D-13), ABoiHbIX (D=D3) u TpoitHbx (D=I)
cBs3eil. [lomydyeHue, comocraBieHHE CTPOCHHS M CBOMCTB (KHUCIOTHBIX, OKHCIUTEIBHOU
AKTUBHOCTH U TepMmuueckoil yctounBoct) HNO2 1 HNO:s.

Onementsl 16-it rpymmer (O, S, Se, Te, P0). 3akoHOMEpPHOCTH B W3MEHECHHH JJICKTPOHHOU
KOH(GUTYpalluu, BEIMYUH pAJAUYCOB, DHEPrHM HOHM3AIMH, CpPOACTBA K DIIEKTPOHY,
AIEKTPOOTPUIIATEIFHOCTH, XAPAKTEPHBIX CTEMEHEH OKHCIEHUS M KOOPAWHAIMOHHBIX YHCEl
aToMoB. OTIMYUTETHHBIE CBOWCTBA KUCIIOPOJIA, KPAaTHOCTh CBSA3M M OCOOCHHOCTH KaTEHAIUU
(oOpa3zoBaHus roMosepHbIX 1eneii) B panxy O-S—Se—Te. [lonydyenue, conoctaBieHUE CTPOCHUS
U CBOICTB (KUCIIOTHBIX, OKHCIUTEIbHON aKTUBHOCTH M TepMuueckoi ycroiuuBoct) H2SO3 n
H2SO04 .

Onementsl 17- rpynnel (F, Cl, Br, I). 3akoHOoMepHOCTM B W3MEHEHUM 3JIEKTPOHHOMN
KOH(GUTYpallud, BEIMYUH PAJAUYCOB, DHEPrHM HOHM3AIMH, CpPOACTBA K DIIEKTPOHY,
AIIEKTPOOTPHUIIATEIIBHOCTA U XapaKTEPHBIX CTETEHEeH okuciaeHusi aroMoB. OcobeHHoCcTH (Topa.
MexMoneKyspHble B3aUMOAEHCTBHS U (PU3NYECKHEe CBOMCTBA MPOCTHIX BelecTB. CTpoeHue u
CBOICTBa (TepMOJMHAMHYECKAs YCTOWYMUBOCTb, OKUCIUTEIbHbIE, KUCIOTHBIE CBOMCTBA) KUCIOT
xiopa 1o psay CI(I)—CI(111)—CI(V)—CI(VII).

Onementsl 4-it rpynnel  (Ti, Zr, Hf). 3akoHOMEpHOCTH B H3MEHEHHH DSJIEKTPOHHBIX
KOH(QUTypaluii, BEIWYMH pPaJUyCOB, OHHEPrUM HOHU3ALMH, 3JIEKTPOOTPULIATEIBbHOCTH,
XapaKTepHBIX CTEMEHEH OKHUCIEHUs W KOOPJMHALMOHHBIX 4YHcen aTtoMoB. CorocraBieHHe
CTpoeHHsT W CBOMCTB onHOTUNHBIX coeauHennit B psgy Ti(IV)—Ti(HH)—Ti(ll) (oxcumsr,
TUAPOKCUBI, ranorenu ibl). Kommiekcuoie coequHenus Ti.

Onementsl 5-i rpynmnel (V, Nb, Ta). 3akoHOoMepHOCTM B W3MEHEHUH DJIECKTPOHHBIX
KOHQUrypauui, BEJIWYMH pPaJUyCcOB, SHEPrMM HOHU3ALUHU, 3JIEKTPOOTPULATEIBHOCTH,
XapaKTepHBIX CTENEHEM OKHUCIEHUS W KOOPAMHAIMOHHBIX uucen aToMoB. CTpoeHue u
XUMHYECKHE CBOMCTBA KAaTHUOHHBIX M aHUOHHBIX ¢GopM coeauHenuii BaHaaus (V) B BOAHOM
pactBope. IlosydueHHe M CONOCTAaBJIEHHWE OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX M KHCIOTHO-
ocHOBHBIX cBoiicTB coeauueHuii V(I1)-V(111)-V(IV)-V(V) B BogHOM pacTBope.

Onementsl 6-it rpynnel (Cr, Mo, W). 3akoHOMEpHOCTH B M3MEHEHUHU DIEKTPOHHBIX
KOH(QUTypaluii, BEIWYMH PpaIUYCOB, DSHEPIMM HMOHHU3ALMHU, AJIEKTPOOTPHULATEIHHOCTH,
XapaKTEPHBIX CTETEHEeH OKUCICHUS U KOOPIUHAIMOH-HBIX YKced aTOMOB. KHCIOTHO-OCHOBHBIE,
OKHCITUTEIIHO-BOCCTAHOBUTENIbHBIE CBOMCTBa coeaumHenuit xpoma B psay Cr(VI)—Cr(l1)—
Cr(ll). TIlomydeHwe, CONOCTAaBICHWE CTPOCHUS M  CBOWCTB  (KUCIOTHBIX  CBOWCTB,
TEPMOJMHAMHYECKON YCTOMYMBOCTU U OKUCIUTEIbHONU akTUBHOCTH) okcuaoB D03 (O = Cr, Mo,

W).



Onementsl 7-#1 rpymnnsl (Mn, Tc, Re). 3akoHOMEpHOCTHM B HW3MEHEHUHM SJIEKTPOHHBIX
KOH(QUTYpaluii, BEIWYMH PAIUYCOB, OHHEPrUM HOHU3ALMU, IJIEKTPOOTPUIATEIBLHOCTH,
XapaKTEPHBIX CTETEeHEH OKUCICHHUS U KOOPIUHALMOH-HBIX YKced aTOMOB. KHCIOTHO-OCHOBHBIE,
OKHCITUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA coeauHennii Mapradma B psay Mn(II)-Mn(l11)-
Mn(IV)-Mn(VI1)-Mn(VII). [Tomyuenue, COTIOCTaBJICHHE CTpOCHUS u CBOWCTB
(TepMOIMHAMUYECKON yCTONYHUBOCTH, KHCIIOTHO-OCHOBHBIX, OKHCIIUTENBHO-
BoccraHoBuTeNbHBIX) coequaenuii Mn(VII)-Tc(VII)-Re(VII).

3d-anemenTsl 8-#, 9-it u 10-i rpymn (Fe, Co, Ni). 3akOHOMEPHOCTH B M3MEHEHHHU JJICKTPOHHBIX
KOH(GUTYypaluii, BEIUYUH PATUYCOB, OHHEPrUM HOHU3ALMU, IJIEKTPOOTPUIATEIBLHOCTH,
XapaKTEPHBIX CTENEHEW OKUCICHHS W KOOPAMHAIIMOHHBIX YHCeN aTOMOB. KHCIOTHO-OCHOBHBIE,
OKHCIUTEIbHO-BOCCTa-HOBUTEIbHBIE cBOMcTBa ruapokcuaoB M(OH)2 u M(OH)s B psany Fe-Co-
Ni. [Tony4yeHue W comocTaBlieHHE CBOKMCTB (TEPMOJMHAMHYECKON YCTOWYMBOCTH, KHUCIOTHO-
OCHOBHBIX, OKHUCIIUTEIIbHO-BOCCTaHOBUTENbHBIX ) coenunennii Fe(1l), Fe(Ill) u Fe(VI).
Onementsl 11-i1 rpynmsl (Cu, Ag, Au). 3aKOHOMEPHOCTM B HU3MEHEHUHU DJIEKTPOHHBIX
KOH(GUTYypaluii, BEIUYUH PagUyCOB, DJHEPrHM HOHU3ALMU, AJIEKTPOOTPUIATEIBHOCTH,
XapaKTEPHBIX CTEIICHEH OKUCIIEHUS M KOOPIMHALMOHHBIX YHCEN aTOMOB. TepMoanHaMUuecKas
YCTOMYUBOCTh, KUCIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA OKCUIIOB H
ruapokcuoB Cu u Ag. [TosydeHue, CTpOEHHE U TUCTIpONIopiiHoHupoBanue coenuHenuit Cu(l).
Onementsl 12-ii rpynmel (Zn, Cd, Hg). 3aKkoHOMEpPHOCTH B M3MEHEHHUHU DSJICKTPOHHBIX
KOH(UTYpaluii, pajuycoB, SHEPTUU HOHHU3AIUH, DIEKTPOOTPUIA-TEIBHOCTH, XapaKTePHBIX
CTETIeHEH OKUCIICHUS, KOOPIMHAIIMOHHBIX YHCENl aTOMOB. KHCIIOTHO-OCHOBHBIE, OKACIUTEIBHO-
BOCCTaHOBHTEIIbHBIC CBOMcTBa ruapokcuioB M(OH). B psaay Zn—Cd-Hg. ITonydenue, ctpoenue
¥ IUCTIPONIOPIMOHMPOBAHHE coenuHeH i Hy2?".

AHaJuTHYeCKas] XUMHUS
OCHOBHble  XapakTepUCTMKM  MeTodOB  XMMUYeckoro aHamnusa. [loHaTne o
cUCTEMaTUYECKNX U CryHalHbIX MNOrPeLLIHOCTAX XMMMYECcKoro aHanmasa. Ctatuctnyeckas
obpaboTka pesynbTaTtoB U3MEPEHUN.
MpeactaButencHas npoba. Pasamep n cnocobbl otbopa npobbl. [NogrotoBka npobbl K
aHanuay.
MpoeanbHble U peasnbHble cucTeMbl. AKTUBHOCTb, paBHOBECHas 1 obLas KOHUeHTpaunum.
TepmogmHammyeckas N KOHUEHTPaLMOHHbIE KOHCTaHTbl PaBHOBECUI.
KncnoTtHo-ocHOBHOe paBHoBecue. CoBpeMeHHble MpeacTaBfieHUss O  KUcnotax wu
ocHoBaHuAX. OCHOBHbIE MOJIOXKEHUSA KMCNOTHO-OCHOBHLIX Teopu bpeHcTtena-lloypu un
Jlblonca. Bnuanue npupogbl pacTBOpUTENENW Ha CUNY KUCNOT U OCHOBaHWN.
Husenupyowmn wn guddepeHumpyowmnm  adgektel pactsoputenen. bydepHble
pacTBOpPbI U X CBOMCTBA.
KncnoTHo-oCcHOBHOE TUTPOBaHWME. NHavkaTopsl. Onpepenexve KMCIOT
(MHAMBUAYaNbHbLIX U UX CMECEN) U OCHOBaHUN (MHAMBUAYANbHbLIX U UX CMeCcen).
KomnnekcHble  coeaumHeHusi.  PaBHoBecue  KomnnekcoobpasoBaHuss UM €ro
KONMNYECTBEHHbIE XapaKTepUCTUKN. AHannTn4eckn BaxkHole ceonctea KC. NpumeHeHne
KOMMMIEKCOB B XUMMUYECKOM aHanmse. KomnnekcoHoMmeTpuyeckoe TUTPOBaHME.
MeTannoxpomHble uHaukatopbl. [1psimoe, obpaTHOe, BbITECHUTESNIbHOE U KOCBEHHOE
TuTpoBaHne. Cnocobbl MOBbLIWEHUS  CENEKTUBHOCTU  KOMMIEKCOHOMETPUYECKOro
onpeaenieHnst aIeMeHTOB.
OxkucnutenbHo-BoccTaHoBUTENbHble (OB) peakumn. OB anekTpogHbI  noTeHuman
(cTaHOapTHbINA, pPaBHOBECHbIN, (OPManbHbIA), (PakTopbl, BRUSAIOWMNE Ha HEro.
KoHcTaHTbl paBHOBecus u HanpasneHne OB peakuumii.
OB-tutpoBaHue. Cnocobbl onpefeneHnsi KOHEYHOM TOYKU TUTPOBaHWUA. VHAMKaTOpBbI.
MeTogbl OB TUTpoBaHUs: guxpoMaToMeTpusi, MOOOMETPUSA, NepMaHraHaToMeTpusl.
[eTeporeHHoe  paBHOBecMe B  cucteme  ocagok-pactesop.  [lpousBegeHue
pPacTBOPMMOCTU, PaCTBOPUMOCTb, haKTOpbl BAUSAIOLLINE HA PACTBOPUMOCTb.
O6pasoBaHne, CBOWCTBA, YCMOBUS MOMNYYEHUS  KPUCTaNSIMYECKUX U aMOPMHbIX
ocagkoB. 3arpa3HeHne 0CaaKoB M MyTU ero YCTpaHeHWs.



paBuMETpUYECKMA aHanm3: CyWHOCTb, MpeumMyllectsa W HedocTaTkM MeToaa.
lNprmepbl onpegeneHni.

MeToabl pasgeneHnsi U KOHUEHTPUPOBAHUA B XMMUYECKOM aHanuae. SKCTPakunS.
XpomaTtorpadguyeckme Metoabl aHanusa. Knaccudukaumm MeTodoB MO pasHbiM
npuHuunamMm. OCHOBHble  XpomaTorpaduyeckme napameTpbl. KaveCTBEHHbIN 1
KONMNYEeCTBEHHbIN aHanms.

Ma3zoBas xpomatorpadus. CopbeHTbl 1 HocuTenu. MexaHmam pasgenenuns. [Jetekropbl.
O6nactn npuMeHeHMs.

XKungkoctHas xpomatorpadpua (XKX). Bugbl XKX. lMNMpeumywectsa BXXX. HopmarnbHo-
¢as3oBbIn U obpalleHHo-pa3oBbIn BapuaHTel BXXX. [MoaBwKHble U HENoABWXKHbIE
dasbl, NpuHUMnNbl nx Bblbopa. [etektopbl. O6nacTv npMMeHeHus.

OnekTpoxmmmyeckme Metogbl aHanmsa: Ob6uwas XxapakTepucTuka, Knaccudukaums.
Mpamas noTeHUMOMETpPUSS U MOTEHUMOMETpUYEcKoe TuTpoBaHue. WamepeHue
noteHumana. Knaccmgpukaumsa nHONKaTopHbIX anekTpoaos. [NpakTnyeckoe npuMeHeHne
NOHOMETPUN.

KynoHomeTpns u  KyrnoHOMeTpuyeckoe TUTpoOBaHWe. TeopeTnyeckme OCHOBBI.
[MpakTnyeckoe NnpumMeHeHue.

BonbTamnepomeTpua. XapakTepucTuku BoribTamnepHon kpmson. CoBpeMeHHble BUAbI
BONbTamMnepoMeTpuu, NpenMyLLLecTBa U OrpaHNUYEHNa MO CPaBHEHUIO C KacCU4eCKom
nonsporpadguen. AMnepomMeTpnuyeckoe TMTpoBaHme.

Cnektpockonuyeckme MeTogbl aHanmsa. Knaccudukauus  cnekTpoCKOnMYecKmnx
MEeToL4OB MO MNpupoAde YacTul, B3aMMOOEWCTBYHOLUMX C W3NYYEHUEM, XapakTepy
npouecca, AnanasoHy 3SIEKTPOMArHUTHOIO U3Ny4YeHns.

ATOMHO-3MUCUOHHBbIN 1M  aTOMHO-abCopOLUMOHHBIN  MeToabl aHanu3a. WCTOYHMKK
atoMm3aumMm n  un3nyyvyeHuss 4Yactuy. dusmyeckne U XMMUYEcKue npoueccbl B
atomusatopax. CnekTpanbHble W  (PU3MKO-XUMUYECKME MOMEXM, Crnocobbl KX
yCTpaHeHusi. AHanMTMYeckne BO3MOXHOCTN N 06nacTu NpMMeHeHns MeToa0B.
MonekynsapHaa abcopbumoHHasa cnekTpockonus (cnektpodoTtomeTpusi). OCHOBHOM

3aKOH CBETOMOrNOLEHNS. MonyyeHue OKpaLUeHHbIX COEeaUHEHUN,
cnekTpodoToMeTpudeckme peakuuu. KonnyecTBeHHbIN aHanus, aHanus
MHOTFOKOMMOHEHTHbIX cucTem, nccnegoBsaHve peakuum B pacTBopax.

MeTponornyeckne xapakTepucTvkm U aHanuTuyeckme BO3MOXHOCTM MeToaa. [Npumepsl
NPaKTUYECKOro NpUMeHeHus.

MornekynapHaa noMUHecUeHTHas cnekTpockonusa. Knaccudukaumsi no UCTOYHMKaM
BO3OYXOEHUSA, MexaHu3My W  ONUTeNbHOCTU  cBeyeHusi.  diyopecueHius u
dochopecuennusa. Cxema S60HCKOr0. OCHOBHBIE 3aKOHOMepHOCTH. DAKTOPBI, BNUsOLNE
Ha MHTEHCUMBHOCTb JIIOMUHecUeHUuun. TylweHne nioMmnHecueHunn. Pusmko-xmmmuyeckme
M cnekTparnbHble  NoMexu.  AHanuTMyeckMe  BO3MOXHOCTWM  MeToda,  €ero
MEeTPOSIorM4eckne xapakTepuctukun. Nprumepbl NCNOb30BaHUS.

Oprannyeckasi XuMHs
OcHOBHBIE (DYHKIIMOHAIBHBIE TPYIIBI U KJIacChl OPraHUYecKuX coeauHeHui. Tumbl nzomepuun
OpraHMyecKux coenrHeHui. [loHsTHE O KOHpOpPMAIMAX Ha IPUMEpE alIKaHOB. [ 'eomeTpuueckas
uzomepust ankeHoB. [loHsATHEe 00 ONTHYECKOH AaKTUBHOCTH M XHUPAJbHOCTH C OIHHUM
acCUMMETpUYEeCKUM aToMoM yriepoaa. [lonstue o0 »sHaHTHOMepax u paremaTtax. R,S-
HOMeHKIatypa. CoelMHEHUs ¢ IByMsI XUpaJIbHBIMU LIeHTpamu. [loHsATHE 0 AuacTepeomepax.
Ankanel. MeToapl CHHTE3a ajlKaHOB. XHMHYECKHE CBOMCTBA ajJKaHOB. MeXaHU3M LIEMHON
panuKaibHON peakuuu. KpekuHr.
Ankensl. MeTonbl cuHTe3a ankeHOB. [ mapupoBanue amkeHoB. ['mapodopupoBanue. O30HOIU3
ankeHoB. OKHCIIEHHE aJKEHOB [0 JHMOJIOB. DIEKTPOPWIbHOE IPHCOSINHEHHE K alKeHaM.
Mexanusm peakuuu. [Ipucoeaunenne 6poma k ankeHam. ['miaporanorenuposanue. KucnortHo-
KaTaJlu3upyemasl THApaTanusi ajlkeHOB, TI'MJIpOKCUMepKypupoBaHue. CB0OOAHOpaAMKAIbHBIE
peaxkuu: nprucoeInHeHne OpOMHUCTOro BoIopoa rmo Xapaiy. AJuiniibHOe OpOMUPOBaHHE.
Ankunbl. Meronbl cuHTe3a ankuHOB. C-H-KHCIOTHOCTH ankuHOB. ['mapartanus ankuHOB.
Auerunen-amieHoBas usomepusanusa. CMerieHne TpoHHOM CBA3M B TEPMHUHAJIBHOE IMOJIOKEHHUE.



Huenbl. Metoasl monyueHus IueHOB. 1,2- u 1, 4-mpucoeMHEHUE K COINPSHKEHHBIM JUEHaM.
Peakuus unsca-Anbaepa.

Peaknyn Hyki1eo()UIBLHOTO 3aMEIeHUs] Y HACBIIIEHHOTO aToMa Yriepoja B alIKHITalIOTeHUIaXx.
Mexanusmbl Sn1 1 Sn2. OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS PEaKIMi HYKJICO(UILHOTO
3ameneHus. P-OnumuHupoBanue. Mexanusmbl snumuHHpoBaHus (E1, E2). OcHoBHBbIC
3aKOHOMEPHOCTHU IIPOTEKAHUS ITUX PEAKLIUM.

Cruptel, kak crnabeie O-H kucmotel. 3amenieHne THUAPOKCHIBHON Tpynmbel B CIOHUPTaxX Ha
ranoreH. Jleruaparauus  couptoB.  OkucieHne  cnuproB.  [IMHAKOH-NMHAKOJIMHOBAS
neperpynnupoBka. I[Ipocteie 3¢upsl. Metoasl cunTe3a. OKcupaHbl. MeTOIBI IOJyYCHHS.
Peakuuu packpbITHS 3MIOKCUIOB MO JEHCTBUEM 3JIEKTPOGUIBHBIX U HYKJICO(UIbHBIX areHTOB.
Anpreruasl U KeToHbl. [IpucoennHeHre HYyKICOQHIOB K KapOOHHIBHON Tpymnme. MexaHu3M.
BoccranoBnenne kapOOHWIIBHBIX coeauHeHUN. OKHUCICHUE KapOOHUIIBHBIX COCIMHEHHH. 1,3-
Hutnanbl. Cunre3, CH-kucinotHocts. KeTo-eHonbHast Tayromepusi KETOHOB, AUKETOHOB H
keTodpupoB. Peakuuu, nporekaroiue yepe3 oOpazoBaHue eHOJIbHOU Gopmbl. ["anorenupoBanue
KapOOHWIBHBIX coenuHeHuil. ['anodopmHas peakius. AbI0IBHO-KPOTOHOBAS KOHJCHCAIMS B
KUCIIOW M 1Ieno4yHou cpene. Hampasiennas anbaosnbHas KoHaeHcanus. CrnoxHod(upHas
KoHeHcanus. CHHTE3BI ¢ UCTIOIb30BAHUEM AlIETOYKCYCHOTO 3(hupa 1 MasloHOBOTO 3dupa.
KapOonoBeie kucnoTol. BnusHue 3amectureneil Ha KHCIOTHOCTh. JlekapOoKcuinpoBaHUE.
Peakuust ramoreHHMpOBaHUS IO O-yriaepogHOMy aTtomy. [Ipom3BoaHble KapOOHOBBIX KHCIOT.
["anoreHaHTUaAPHUIBI, aHTUIPHUABI KapOOHOBBIX KUCIOT, cloKHbIe 3¢upbl. CHHTE3 U CBOWCTBA.
CunTte3 aMu10B KapOOHOBBIX KUCTOT. CeKCTETHBIE eperpyninupoBKku. HUTpubL.

Crtpoenue Oenzoma. ApomaruyHocTh. IlpaBuno Xrokkens. Kputepuun apoMaruyHOCTH
(oHepreTu4ecKkuii, CTPYKTYpHBIM, MarHuTHbIA). [Ipu3Haku apomaTMuHOCTH (peaKkLHUOHHAs
crocobHocTh). CBoiicTBa anudaTHueckoil OOKOBOIl IeNMM B apOMAaTUYECKUX YTIEBOAOPOAAX.
["anorennpoBaHue TOJyoJla WU €ro TOMOJIOTOB B OOKOBYIO menb. OkucieHue OOKOBOH IETH.
I'uppupoBanue.

DnexTpouiIbHOE 3aMeIIeHHe B apOMaTHYECKOM psiy. DJNEeKTpo(UIIbHBIE areHThl U MEXaHU3M
peaKuuil HUTPOBAHMSI, TAJIOTEHUPOBAHUS, CYIb(UPOBAHNUSA, AIKUIMPOBAHUSA U AlWJIUPOBAHUS
apenoB 1o Opuneno-Kpadgrcy. Opwuenranus snextpoduinbHOoro 3amernieHus. [loGouyHbIe
Mpolecchl B peakiusx ankwinpoBaHus. DopmunupoBanue. HykneodunbHoe 3amernieHue B
apoOMaTHYECKOM psILy.

Cunre3 anudarnyeckux HUTpocoequHenuit. CunTe3 aMuHoB. CBolicTBa aMUHOB. OCHOBHOCTb.
3amura amMuUHOTpyNmbl.  B3aumoneicTBue  NEPBUYHBIX, BTOPHUYHBIX W TPETUUYHBIX
anuaTUIeCKUX U apOMaTUYECKUX aMUHOB C a30TUCTON KUCTIOTOM.

Huazo- u azo-coenunenus. Comu auazonus. JlMa3oTHpoBaHHE MEPBUYHBIX apOMATHUYECKHX
aMUHOB. Peakiuu Ana30coeIMHEHN ¢ BBIEIEHHEM a30Ta. A3ocoueTanue. Jlnazomeras.
®enosibl 1 XUHOHBI. MeTtoabl cuHTe3a ¢enosnoB. CoictBa ¢enonos. [lomyuenue o- u n-
OEH30XMHOHOB.

Knaccudukanust amummknoB. Tumbl HanpsoKeHUS B IUKIOATKaHAX W KoH(opmaruu. Meroas
CUHTE3a COEMHEHUN psAa HUKIONponaHa U nukiodyrana. OCOOEHHOCTH XUMUYECKUX CBOMCTB
COCIMHEHUN C TpexwieHHbIM [ukioM. CHHTE3 COCIMHEHMH psia I[UKIONEHTaHAa W
LUKJIOT€KCaHa.

[laTuuneHHple TETEPOLUMKIBI C OJHUM TIeTepoaTroMoM. METOoabl CHHTE3a MATUYICHHBIX
rerepounkioB. Meton Ilaans-Kunoppa. DnekrpodunbHoe 3amenienne. KuciaoTHOCTh muppoa.
Nunon. Cunres unaonos no duiiepy.

[llectuunenupie rerepouukibl. [lupuanH, apoMaTH4HOCTh, OCHOBHOCTb. CHHTE3 NUPHUAMHOB.
Xumudeckue cBoicTBa mupuanHa. OCHOBHOCTH. Peakiuu snexkTpoduiabHOTO 3amerieHus. N-
OKHCh TUPHJIMHA, TIONyYEeHUE U HUCIONb30BaHWE B cuHTe3e. HykneodunpHoe 3amenieHue B
NUpUIUHAX. XUHOJIMH.

AMMHOKUCIOTHI. Konduryparnms MIPUPOIHBIX L-aMuHOKHCIIOT. AmpoTepHOCTD,
u3onsekTpudeckas Touka. Xumudeckue cBoiictea COOH u NH2 rpynn. Baxneiimune crnoco6st
CHUHTE3a aMUHOKHCIOT. MeToabl o0Opa3oBaHHs NENTHAHON CBS3U. 3alIUTHBIE TPYIIBI IS
aMUHO- U KapOOKCWIIBHBIX TPYII, aKTUBAMS KapOOKCHIBHOW TPYMIBI, CHHTE3 MENTHIOB Ha
TBEPAOM HOCHTENE. benku.



Puznyeckas XUMus
[TepBbIif 3aKOH TEpMOJMHAMUKU U ero (opMyaupoBkH. [luddepeHnmanbHas U MHTErpajbHas
dopma 1-ro 3akoHa. BHYTpeHHsISI PHEpPruss M DHTAJbINA, BBHIYUCICHHE WX HW3MEHEHHS B
pasin4HbIX npoueccax. TemnoTra u paboTa Ui pa3InYHbIX IPOLECCOB B ra3ax.
Tepmoxumus. TernoBoii 3pdext xumudeckoit peakuuu. 3akoH 'ecca. 3aBUCMMOCTD TETJIOBOTO
s¢¢exra peaku 0T TemIeparypsl, ypaBHeHue Kupxroda.
Bropoii 3akoH TepMOAMHAMUKY U €ro (GOPMYIMPOBKH. DHTpONHs U €€ cBoicTBa. Brruncnenue
W3MEHEHHUS SHTPOIMH [UIsl Pa3JIUYHBIX ITPOLIECCOB.
Xapakrepuctudeckue (QpyHKIMH, UX ONMpeAesieHue U CBOicTBa. DyHIaMEHTAIbHBIC YpaBHEHUS
I'n66ca. Xapakrepuctuueckue (GyHKIUU B POJIM TEPMOAMHAMUYECKUX MOTEHIMAJIOB, YCIOBUS
PaBHOBECHsI, SKCTPEMYMBI U HAIIPABJICHUE CAMOIIPOU3BOJIbHBIX IIPOLIECCOB.
Onpenenenue (aspl, yucia KOMIIOHEHTOB, 4HCla CTEHNeHed cBOOOIbl. YcioBUs (a30BOro
paBHOBecHs. YpaBHeHue (as3pl (ypaBHenume [ubG6ca — [lrorema). IlpaBuno ¢a3 I'ub06ca.
XHUMHYECKUE TTOTEHIIUAIIBI.
@da3oBble MEpexoapl IepBoro poxa. YpasHenne Knaysmyca — Kianeipona. [Iuarpamma
COCTOSIHUSI OJHOKOMIIOHEHTHOM CUCTEMBI (Ha JTF000M MpUMeEpeE).
Onpenenenne naeaibHOTO pacTBOpa. BeipakeHue 11 XMMUUYECKOro MOTEHIMala KOMIIOHEHTA.
3akoH Payins. HemneansHbie pacTBopbl. MeTos akTUBHOCTEM JIbtounca.
VYcenoBue XMMUYECKOTO paBHOBecus. M3orepma xumudeckon peakuuu. KoHcTaHTa paBHOBECHS.
3aBUCHUMOCTh KOHCTaHTbI PABHOBECHsI OT TeMIIepaTyphbl, ypaBHeHHE n300apsl Bant-I'odda.
Ancop6uus. YpaBaenue JIpHrMIopa, €ro TepMOJMHAMUYECKHIA BBIBOJ M 00JIACTh MPHUMEHEHHUSI.
Brruncnenue napameTpoB ypaBHEHHS JISHIMIOpa U3 ONBITHBIX IaHHBIX.
KanoHnueckass cyMMa 110 COCTOSIHUAM U €€ cBoMCTBA. MOJEKYISIpHAsE CyMMa IO COCTOSIHUSIM U
e€ cocrasisromye. CBA3b ¢ KAHOHMYECKOW CyMMOM IO COCTOSIHMAM. Bblumcienue sHTpomnuw,
BHYTPEHHEH SHEPTHH, SHTAIBINH, SHEpruH [ eapMrombia U sHeprun [ 'udéoca ¢ MOMOIBI0 CyMM
10 COCTOSIHUSIM.
CKopocTh XMMHUYECKOM peakuHH. DJIEeMEHTapHble U CII0XKHble peakuuu. OCHOBHOM mocTynar
XUMHUYECKON KMHETUKU. MOJEKyJIIpHOCTh U NOopsaaoK peakuuu. KoHcranta ckopoctu. Metozsl
OIpEEICHUS OPSIIKA PEAKIUN U KOHCTAHThl CKOPOCTH.
3aBUCHUMOCTb KOHCTaHTBl CKOPOCTHM XMMMYECKOM pPEaKUUM OT TEMIEPAaTypbl. YpaBHEHHE
AppeHnyca. DHeprus akTUBAallMM U METOJIbI €€ OlpeieIeHUsI.
Teopuss aKTUBHBIX COYAApeHMH Uil OMMOJIEKYJISPHOM peakiuH, OCHOBHbIE IOHATUS U
JonyueHus. Ypasaenue Tpayrua—Jlstonca.
Teopusi aKTHBHPOBAHHOTO KOMIUIEKCA (MIEPEXOIHOTO COCTOsIHUSA). JlONMyIIeHns, UCTIOIb3yeMble
Opu MOCTpOeHUH Teopuu. CTaTHUCTUYECKUH BBIBOJ OCHOBHOI'O ypaBHEHHUs (ypaBHEHHS
OlipuHra).
OcHoBHble TIOHATHA KaTanu3a. OCHOBHbIE MEXaHU3MbI KaTATIMTUYECKUX PEaKIHil. AKTUBHOCTD,
CEJIEKTUBHOCTh M YCTOMYMBOCTH KaTanuzaTopa. Yucno (4actora) 000pOoTOB KaTaau3aTopa.
®epMeHTaTUBHBIN KaTanu3. @epMEeHTHI KaK KaTalnu3aTopbl, UX 0coOeHHOCTH. BbIBOA ypaBHEHMS
Muxasnuca — MeHTEH M oNpeAeieHue KUHETHMYECKUH IapaMeTpOB W3 OINBITHBIX JIaHHBIX.
WNurubupoBanue (pepMEHTATUBHBIX PEaKIUil.
PacTBOpBI 271€KTPOIUTOB. AKTUBHOCTb, KO3 UIMEeHT akTuBHOCTU. Teopus [lebas — Xrokkens:
OCHOBHbIE TOJIOKEHUS W JOIYIIEHUs, NOHITHE HOHHOW arMocdepnl. IlepBoe u BTOpOE
npUOJIMKEHUS TEOPUH TSl pacuéTra Ko3(PPUIMEHTOB aKTUBHOCTH.
ONEeKTPONPOBOJHOCTh PACTBOPOB 3JIEKTPOJIUTOB: YJEJbHAsA, SKBUBAJICHTHAas U MOJISIpHas
IIEKTPONPOBOJIHOCTH, IOABM)KHOCTH OTHEIBHBIX HOHOB. 3aBUCUMOCTb IOJABM)KHOCTH OT
KOHIIeHTpauuu. 3akoH Konppayia.
ONEKTPOXUMHUYECKUM MOTEHLIMAJ. Y CJIOBUS PaBHOBECHUS HA TPAHUIIE DJEKTPOAAa C PACTBOPOM.
[NaneBanmveckuii anement. [lousarue DJIC. YpaBnenue Heprcra.
TepMoauHaMuKa ralbBaHUYecKoro sneMeHTa. [Ipumenenue ypaBHenus I'n606ca — I'enbMronbua
K 3JieKTpoxuMudeckuM cuctemam. Onpenenenne metogoMm DJIC uszmenenus suepruu ['u60ca,
SHTAJIBIIUU U SHTPOIIUU XUMUYECKOHN peaKkIny.

KosutonaHas xumusa



I[I/ICHepCHBIe CUCTCMEI. HOBCpXHOCTHOG HaTAXCHUC. HOBerHOCTHO-aKTI/IBHBIC BCIICCTBA, HX
BIIMSIHME HA TMIOBEPXHOCTHOE HATsDKEHUE. AicopOImonHoe ypaBHeHue ['mb0ca.

CmMmauuBaHue. ypaBHeHI/IC IOmura. TepMOHHHaMquCKHe yCJI0BUA HCCMAUMBAHUS, CMAYHUBAHUA U
pacTekaHusl.

Murienoo6pa3oBaHie B BOJHBIX U HEBOJHBIX cpefax. TepMoanHaMuKa MULIEITI000pa30BaHusl.
Mertobl nosryueHust ¥ GaKTOPbl CTAOMIIN3AIIUH TUCITIEPCHBIX CHCTEM.

Peonornueckoe moBeneHne CBOOOMHO- W CBSI3KOIMCIEPCHBIX cucTeM. [Ipupoma KOHTaKTOB B
CBSI3HOJIMCIICPCHBIX CUCTEMAaX.

XHuMHYeCKHe OCHOBBI KM3HH
CrpykTypa 1 GyHKIMH HYKJICHHOBBIX KHUCIOT. CTpyKTypa U QpyHKIMHU OenkoB. CTpyKTypa u
(GyHKIIMHA OMOJIOTHYECKUX MEMOPaH.
I'enernyeckuii koa. Perumkanust JJHK u tpanckpunims. OCHOBbI F€eHETUUECKOM
OMOMH)KCHEPUH.
@®epmeHTHI Kak OenkoBble Katanu3aropsl. Kimaccudukanus gpepmentoB. OCHOBHBIE ypaBHEHUS
KUHETUKH (DepMEHTATUBHBIX PEaKLUI
@epMEeHTATUBHBIA ~ KaTtaiu3 B  XHMHUHM, TPUMEpPbl  NPAKTUYECKOTO  HCIOJIB30BAHUS
(bepMeHTOB. JIekapcTBEeHHBIE penapaThl Ha OCHOBE (DEPMEHTOB U UX UHTUOUTOPOB.

BricokomosieKyJISIpHBIE COeINHEHUS
Oco0EHHOCTH CTPOCHUS M CBOMCTB BEICOKOMOJIEKYJISIPHBIX COSAMHEHUH, OTIIMYAIOIINX UX OT
HU3KOMOJIEKYJISIPHBIX aHajoroB. CpeHue MOJIEKYJISIPHbIE MAcChl U KPUBBIE MOJIEKYJIIPHO-
MAaCCOBOT'O pacIpeaeIeHus MOJIUMEPOB.
Oco0eHHOCTH CTPOEHUS MOJMMEPHBIX MOJIEKYII: KOH(UTypaIllMOHHAsA U KOH(POPMAITMOHHAS
n3omMepus. SBieHne ruOKOCTH MaKpOMOJIEKYJT: IPUYMHBI U MeXaHu3M. Mozenu
KOJIMYECTBEHHOTO OMMMCAHUS THOKOCTH.
TepMoaMHAMUYECKUE U TUAPOAMHAMUYECKHUE OCOOCHHOCTH PACTBOPOB IMOJIMMEPOB. Y paBHCHHE
COCTOSIHMS TIoJIuMepa B pacTBope. OnpeaesieHne MOJIEKYISIPHOW MacChl U pa3MepOB
MaKpPOMOJIEKYIL.
[TonuaeKTpOIUTHI U UX KiIacCH(pHUKAIUA, OCOOCHHOCTH IUCCOIMATUBHOTO U
KOH(OPMaMOHHOTO TIoBeIeHUsI. OCMOTHYECKOE JaBJICHUE PACTBOPOB MOJIUIICKTPOIUTOB.
[TonrmamdonuThL.
CuHTE3 OJIMMEPOB 10 IIEMTHOMY U CTYIIEHUYaTOMYy MeXaHu3MaM. BiiisHue ycioBuil CHHTE3a Ha
CKOPOCTh peaKIIiy, MOJIEKYISIPHYIO MacCy U CTEPEOPETYIIPHOCTh 00pa3yeMbIX MaKpOMOJIEKYIL.
Cononumepusarusi.
XUMHUYECKUE peakiuu noauMepos. [lonuMepananoruysbie MpeBpallieHus, BHyTpU- U
MEKMOJIEKYJISIPHBIE PEAKIIUH, PEAKIUN IECTPYKIINH.
Mexannueckue cBOMCTBa NOJIUMEPOB. Tepmomexannueckui ananus. [Ipupona u mexanusm
BBICOKOAJIACTUYECKON U BBIHYXIEHHO-3JIaCTHUECKON Aegopmariuil. XpynKocTh CTEKI000pa3HbIX
MOJIUMEPOB.
CTpyKTypa KpUCTAITHYECKUX TTOJIMMEPOB. TepMoIuHaMUKa U KHHETUKA KPUCTAJTU3AIINH,
0COOCHHOCTH J1e()OPMAIIMOHHOTO MOBEACHUS KPUCTAIITUNYECKUX MOTUMEPOB.



