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1. Ileab BCTYNMUTEJIbHOIO HCIIBITAHHUSA
Llenbpl0 BCTYNUTEIBHOTO HCIBITAHUS 110 XUMMHU SBJISETCS OIIEHKa YPOBHS
OCBOEHHS JTUIIAMH, NTOCTYMAIOIIMMHU Ha TEepBbIH Kypc A 00ydeHHs [0 mporpaMMmam
GakanaBpuara ¥ (WJIK) CIeLUaIuTeTa, 001e00pa3oBaTeIbHON JUCUUIINHEL XUMUS B

00BEME MPOrpaMMBbI CpeJHEro o0Iero 00pa3oBaHusl.

2. @®opMma H NPOAOJIKHTEJbHOCTH NPOBEJEeHHs] BCTYNHTEIbHOI0 HCIBITAHUS

BCTYNUTENbHOE HCIIBITAHHE 110 XHMHU HPOBOAUTCA B (hopMe MHUCBMEHHOIO
’K3aMeHa.

BapraHThl MHCHMEHHOIO JK3aMeHa BKIIOYAIOT 33JlaHUsl B TECTOBOH (opme ¢
BEIOOPOM OJIHOTO MJIM HECKOJIBKMX IPaBMJIbHBIX OTBETOB, 3a/laHUs HA YCTaHOBIICHHE
COOTBETCTBUSL, 3aaHHs OTKPBITOH (OpMbI U KOMILTEKCHBIE 3a1auu. K xax oMy Ouiery
MpUIAraloTcsl CIpaBouyHble Marepuanbl: Ilepuomudeckas Tabmvia XUMHYECKHX
snementoB J. 1. MeHieneeBa, Tabnuiia paCTBOPUMOCTU KHCIIOT, COJIEH U OCHOBaHUH
B BOJIE M PSJl aKTUBHOCTH METAJIOB/ 3JIEKTPOXUMHYECKUHI P/l HATIPSDKEHUH.

[TpoaOIKUTENBHOCTh BCTYNUTENBHOIO HCIHBITAHHMS 110 XUMHHU COCTaBJISET

4 (uetwipe) acTpoHOMHYECKUX 4yaca (240 MUHYT).

3. Kpurepuu oueHHBaAHHS
buieT BCTYNMHUTEJBHOTO UCIBITAHUS 110 XUMHUHU colepkUT 10 Bompocos, B TOM
yycJie AB€ KOMIUIEKCHBIE 3a/laul, KOTOPbIE OXBAThIBAIOT BCE TEMBI Kypca.
MakcuMalbHOe KOJIMYECTBO IMEPBHYHBIX OajyioB, KOTOpble MOXXHO HaOpaTb,

BbIINOJHUB Bce TUIbI 3aganuii — 100.

4. TlepeyeHb NMpHHANJIEKHOCTEH
DK3aMeHYIOIIUICS MMeeT MPaBO WUMETh MpPU cebe W MOJIb30BaThCS YUCTBIMU
nuctamMu  Oymard, HemporpaMMHUPYEMBIM —KallbKyJATOPOM, pPY4YKO#, a TaKxke

CIeAYIIIHUMHU CHPaBOYHBIMU MaTCpHUaIaMHU: Hepuo,uquecxaﬂ TabaMIa XUMHUYECKUX
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snementos JI. Y. MeHneneea, Tabiuia paCTBOPUMOCTH KHUCIIOT, COJIel W OCHOBaHUMU

B BOJIE U PAiJl aKTUBHOCTH METAJIOB/3IeKTPOXMMUYECKUH Psijl HAIPSKSHUH.

5. Copep:kaHHe pa3je/ioB BCTYNHTEIbHOr0 HCNLITAHUA
CopepkaHde  BCTYNHUTENBHOIO  WCIBITAHUS IO XMMHH  ONpenesseTcs
denepanbHBIM FOCYJaPCTBEHHBIM 00pa30BaTe/bHBIM CTaHIAPTOM CPEIHETO oO1ero
o6pasoBanus (6a30Bbli M yrIyONEHHBIH yPOBHHM), YTBEPXKIEHHBIM IIPUKa3OM
MuHHcTepeTBa 06paszoBanust 1 Hayku Poccuiickoit denepanuu ot 17 mas 2012 rona

Neo 413.

1. CrpoeHue BellecTBa

Hanucanue »IEKTPOHHBIX KOH(Urypaluii HOHOB M aTOMOB DJJIEMEHTOB -V
nepuosioB IleproauyecKkod CHUCTEMBI, OIpEJeJIeHHE 3JIEMEHTa IO 3JIEKTPOHHOM
KOH(Urypalnuu aroma W/uid HoHa. OCHOBHOe M BO30YXX/EHHOE COCTOSHHE aTOMOB.
Omnpezieniedne cocTaBa sijapa [0 aTOMHOMY HOMepYy M aTOMHO#M Macce. Pacder
OTHOCHTEJIbHOW MOJIEKYJISIPHOM Macchl CIIO)KHOTO BEIeCTBa C HCIOJIL30BaHHEM
[lepuonuyeckoif cucteMbl. PacdeT OTHOCHTENBHOW IUIOTHOCTH OJHOrO  rasa
no-xpyromy. Mcrnonp30BaHue YMCICHHBIX 3HAYEHHH KOHCTAHT: TIOCTOSIHHOM ABOTrazpo,
MOJIIPHOTO O6beMa Tra3a [pPH HOPMANBHBIX YCJIOBHSAX, YHHBEPCAIbHOW Tra30BOH
nocTosiHHOM. PacueT kolMyecTBa BelllecTBa I10 Macce, IO KOJUYECTBY CTPYKTYPHBIX
eAMHUL, 1Mo oObemy (mas ra3oB). Pacuer MaccoBoM 0K JJIEMEHTa B CII0)KHOM
BewiecTBe. JnexTpoorpunarensHocTs dneMeHToB II u Il nepuonos Ileproanyeckoit
CHUCTEMBI (B CpaBHEHUH, 0e3 YHCIICHHBIX 3HA4YeHUH). HN3meneHue
3IEKTPOOTPHUILIATENILHOCTH Yy TaJOreHOB M MIEJOYHBIX MeTamioB. OnpejerneHue Tumna
CBA3M B OMHApPHBIX COEIMHEHHSX, OOpa3oBaHHBIX dieMeHTamu [ - V mepuonos.
OnpeneneHye TUMa CBS3M B Hauboliee 4acToO BCTpedarommuxcs consax. OmpeneneHue
CTENeHW OKWUCIECHUS OJIEMEHTOB Mo (opMylaM HEOPraHMYeCKHX COeIWHEHHH.

[TocTpoeHue (GOpPMYJl HEOPraHUYECKUX COEIMHEHHH C HCIOJIb30BAaHHEM 3HAUCHHH
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cTerneHd OKuciaeHus. Bemecrsa MOJICKYJIIPHOTO W HEMOJIEKYJISIPHOI'O CTPOECHUSI.

OmnpejenieHre THIA KPUCTAJUIMYECKON PEIIeTKH.

2. XuMHYeCKHe peaKIuH

OrmpezeneHye TMNAa PEakUWH IO IpeIoKeHHOMy ypaBHeHuto. CocraBleHue
YpaBHEHUI peakuuid COeIMHEHHMS, pA3JIOKEHUs, 3aMELICHHs, HOHHOIO oOMeHa.
CocTaBiieHAe OKUCIUTENHEHO-BOCCTAHOBUTEIbHBIX PEaKLUi ¢ UCIIOIB30BaHUEM METONA
31eKTpoHHOro Gasanca. CocTaBleHHE ypaBHEHWH DPEaklWi dIIEKTPONIHM3a pPacliaBoB
OKCHUIOB ¥ TaJOreHHIOB MeTaioB (Ha WHepTHBIX dnekTponax). CocraBieHune
ypaBHEHHUH peaKluii SJIeKTPOIIN3a BOJHBIX PACTBOPOB COJIEH, OCHOBAHUH, KUCIIOT.

Pacuer TemoBoro s¢dekra peakuud (pacyeTel IO TEPMOXUMHYECKUM
ypaBHEHHSM) C UCIIOJNB30BAHHEM H3BECTHOTO KOJIMYECTBA BBIJENHBIICHCS TEMIOTHI U
Macchl BellecTBa (KonuuecTBa BelecTBa). OmnpeneieHHe HaNMpaBiIeHUs CMEILEHMS
paBHOBecHsI OOpaTHMOHM peaKUuH IIpU H3MeHEHHH TEMIIEpaTypbl, KOHLIEHTPALMi
BelecTB, JaBleHMs (Wi peakimid B razoBod ¢ase). OmpenenieHre CMEILEHUS
paBHOBecHsi Ui peakiuid B pacTBope. (CTeXMOMETpUYECKHe OTHOIUCHUS MEeXIy
peareHTaMd W MPOAYKTaMH peakluil. PacueTsl W3MeHEHHUsI KOHLEHTpAlUi BEIIECTB B
pPaBHOBECHBIX CUCTEMAX.

CKOpOCTh XHMHYECKON peakiHMu. 3aBHCUMOCTb CKOPOCTH IIPOCTOH peakiuu
OT KOHLEHTpALMU pearcHTOB. BblumcieHue cpelHell CKOpOCTH peakuuu. BiusHue
TeMIeparypbl Ha CKOPOCTh peaklud. TeMmnepaTypHbIi KOI(QQUIMEHT CKOPOCTU

peakiuu.

3. PacTBOpbI
PacyeT MaccoBOii JOJIM BellleCTBa B pacTBOpe, pacueT MOJISIPHOW KOHLIEHTPaLHUH
BEIIeCTBA B pACTBOpE, pacueT PacTBOPUMOCTH BelllecTBa B pacTBopurelsie. Pacuer
00BbEMHOM J10JIM T'a3a B CMECH ra3oB. Pacuer cpesiHeil MOJISIpHOM MacChl ra30BOM CMECH.

CocraBieHue ypaBHeHI/Iﬁ 3H€KTpOHI/ITI/I‘IeCKOﬁ Jucconuanyvi CHUIIBHBIX H ClIa0bIX
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>nexTposuToB. CreneHb aucconuauuu. [ToHsTHE O KUCIOTHOCTH CPeibl U BOJOPOTHOM
nokasarene pH. Cocrabnende ypaBHEHHI peakiluii, MPOTEKAIOIMX B BOJHOH Cpefe, B

MOHHOM (opMme.

4. OCHOBHbIE KJIACChl HEOPTAaHHYECKHX COeIHHEHH

CocTaBiieHHe ypaBHEHUH peakiiii ¢ UCIIOIb30BaHUEM TalJHMIbI PaCTBOPUMOCTH
Ba)KHEHIIIMX KUCIIOT, OCHOBAaHHUH U COJIEH.

Peakiiid OKCUIIOB C BOJOH, KHCJIOTHBIX OKCHIOB C OCHOBAHHUSIMH, OCHOBHBIX
OKCHJIOB C KHCJIOTaMHU, KUCJIOTHBIX ¥ OCHOBHBIX OKCHJIOB MEXy COOOiA.

Peaklii OCHOBaHMM ¢ KuCIOTaMu (peakius HeWTpaiu3allMu), ¢ KHCIOTHBIMH
OKCHJIaMH, C COJISIMH, PEAKLIUU Pa3I0OkKEeHUs: OCHOBAHHH.

Peakuuy KHCIOT ¢ MeTamiaMud (C BbIZEJIEHHEM BOJOPOAA), ¢ OCHOBHBIMHU
OKCHJaMH, C COJISIMH.

AmdorepHocTb. AM(OTEPHOCTh COCAWHEHUM amlOMUHUS, OepuiulHs, LHMHKA,
xpoma (III). Peakuuum amM@pOTEpHBIX OKCHIOB M THUAPOKCHUAOB C KHCJIOTaMH
U KUCJIOTHBIMU OKCHJIaMH, C OCHOBAaHUSIMU U OCHOBHBIMH OKCHJIaMH.

XapakTepHble XHMHUYECKHE CBOMCTBA COJIEM: CPEIHUX, KHCIBIX, OCHOBHBIX,
KOMIUIEKCHBIX (Ha TpUMeEpe TI'HIPOKCOCOCIMHEHUN alllOMUHMS, Oepuiulus, LUHKA,
xpoma). ['uaponus comneid. ['uaponus no aHMOHY, T'MAPOJU3 IO KaTUOHY. llonHbIM u
B3auMHBIN rugponu3. CocTaBieHUe YpaBHEHUN peaKkuii TUAPOJIM3a B MOHHOM BHJIE.

Peakiyu moyiydeHust OKCHUIOB, KUCIIOT, OCHOBAaHUH, COJIEH.

> N Boaopoa u ero coeinHeHus
BoccranoBurenbHble criocoOHOCTU. ["'opeHue. Peakiiny ¢ 1pyrumMy HeMeTajlJlaMu.
BoccraHnoBiieHre MeETaUIOB W3 OKCHAOB. OKHCIUTENBHBIE CIIOCOOHOCTU. Peakuuu ¢
AKTUBHBIMU MeTasiaMu. [ uapuasl MeTauioB. Peakiiuu ruipu10B ¢ BOJOW U KUCJIIOTaAMU.
Bopna. DiexTposin3 BoAHBIX pacTBOpoB. OOpa3oBaHKUe KPUCTAJUIOTUAPATOB.

6. I'ajioreHbl 1 UX COeAMHEHHUSA
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3MeHeHHe (HU3MYECKHX CBOMCTB M XMMHUYECKOM aKTHBHOCTH B TIpyIIe
rajioreHoB. BeITecHeHre OoJiee aKTUBHBIM I'aJIOTEHOM MEHEe aKTHBHOTO.

Xnop. BsaumopneiictBue ¢ Meraulamu. B3auMonencTBue ¢ HeMeETaJlIaMH.
OKHCJIeHUEe BEILECTB, MMEIOIIMX aTOMbl B IIPOMEXYTOYHBIX CTEICHSX OKHUCJICHHS.
XnopHas Bozaa. JIucrponopLuOHUPOBaHKE B XOJIOHOM U rops4eM pacTBOPE IIEI01H.

["anioreHoBOIOPOIBI 1%} raJIOTEHUIBI. [Tonyuenue raJIoreHOB u3
raJOreHOBOJOPOIOB. B3auMMoJeHCTBIe TBEPABIX XJIOPUJIOB C KOHLEHTPHPOBAHHOM
cepHoii kucioToi. KadecTBeHHas peakiysi Ha raJIoreHUbI.

Kucnopomoconepxkaipe coefuHeHHs Xjaopa. OKMCIMTENbHBIC —CBOHMCTBA

xnopatoB. Paznioxenne 6eproneToBoit comu. XnopHas kucioTa. [lepxnoparsr.

7. KucJjiopoa, cepa H HX COeIHHEHHS

Kucnopon. O6pasoBanue okcunoB HeMeTamwioB. OKHCIEHHE —IIENOYHBIX
MmeTaisioB. OKHCIIeHHe APYTUX MeTauloB. ['opeHure ClI0KHBIX BELIECTB.

O30H. [Toyyenune o3oHa. OKUCIUTENBHBIE CBOMCTBA 030HA.

[Tepokcun Bomopoaa. Peakuuu ¢ BoccTaHOBUTEISAMHU. Peakiuy ¢ OKUCIUTEIISIMU.
JlucponopLOHUpPOBaHUE.

Cepa. Peakumun ¢ Merayulamu. Peaknuu ¢ Hemerainamu. Peakiuu
¢ koHueHTpupoBanHbiMU H,SO4 1 HNO; npu HarpeBanuu.

CepoBomopoa. I'openue B u30bITKE M HemocTatke kuciopoaa. Oxucienue
rajoreHamMd. OKHCIIEHHE JPYTUMH  CHJIBHBIMU  OokuciutensMu.  OcaxieHue
HEPACTBOPHMBIX CYIb(PUI0B (KaueCTBEHHAs PeaKLus).

Oxcun cepui(IV) u cynbdutel. BoccranoButenbHble cBoMCTBa. Peakiuum ¢
[epMaHraHaTOM KaJiusi, TajloreHaMu U KucjaopogoM. OKHUCIUTENbHbIE CBOWCTBA
(peakuus ¢ CepoBOIOPOAOM).

CepHnast kuciora. Peaknuym KOHLEHTPUPOBAHHOW KHUCIOTBI C HEAKTUBHBIMU
MeTaiaMu. Peakiuu pa30aBiieHHOW M KOHIICHTPUPOBAHHOM KHCJIOTHI C AKTUBHBLIMH

MeTtajaMu. IlaccuBHpOBaHKe MPU HU3KOW TeMIlepaType allOMHMHUs, JKejle3a, XpoMma,
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peaKuuu € STUHMHA MeTaJilaMU IIpU Harpe€BaHUH. B33.PIMO)1€I>1CTBHG KOHHCHTpHpOBaHHOﬁ
KMCJIOTBI ¢ HEMETaJU1IaMHU IIpU HarpeBaHUU. B3aumopelictBue ¢ raJloreHoBOAOPOAaMH.

KauecTBeHHas peaknus Ha CEPHYIO KUCJIOTY U €€ COJIH.

8.  Asor, ¢pochop H HX COeTHHEHHSI

Azot. O6pa3oBaHie HUTPUIOB. Peakuuy ¢ KUCJIOPOOM H BOLOPOAOM.

Ammuaxk. OcHOBHbIe cBoiicTBa. BzamMozeicTBHe C KHCIOTaMM U COJSMH.
Oca’kJeHie HepacTBOPUMBIX THAPOKCHIOB. OKHCIEHME amMMuaka KHCJIOpOAOM €
KaTAIM3aToOpOM 1 6e3 KaranusaTopa. BzanMoneicTsue ¢ NpyruMHu OKUCIIUTEISIMHU.

Conu aMMOHHs. B3ammopeiicTBue co InenodyaMu. TepMHUUYECKOe PpasjioKeHUE
coteil, 00pa30BaHHBIX KACIOTaAMU-OKUCIHUTEIAMH U HEOKUCIUTEIIAMH.

CBolicTBa HUTPUIOB METAIOB. Peakunu ¢ BOJOH U KUCTOTaMH.

Oxcup azora(Il). Peakiyu ¢ KUCIIOPOJIOM U XJIOPOM.

AsoTucTas KHCIOTa ¥ HUTPUTHL. Peakiuu ¢ BOCCTAHOBUTESIMH (BOCCTAHOBIIEHHME
o NO). Peakuum ¢ OKUCIHTENsAMH (IEPMAHIaHATOM  Kajus, XJIOPHOW BOJIOM).
JIMCIIPOTIOPLIMOHUPOBAHUE A30THCTOM KUCIIOTBI IPH HarpeBaHud. B3aumojeicTBUe
HUTPUTOB C CUJIbHBIMH KHCJIOTAMH.

Oxcu azota(IV). OxuciuTesnbHbIe CBOMCTBA (peakiuu ¢ pochopom, yTJIEPOJIOM).
Peakuuy C XOJOAHOW M ropsueil Bojoi (B TOM 4YHCIe, B IPUCYTCTBHH KHCJIOPOa),
JIACTIpOITOPIIHIOHUPOBAHUE B PACTBOPE ILIEIOYH.

A3oTHasi KHUCJIoTa. B3amMoneiicTBue pa30aBieHHOM W KOHLUEHTPUPOBAHHOM
KHCJIOTHI C AKTUBHBIMA ¥ HEaKTUBHBIMH MeTayiamu. llaccuBupoBaHHe XpoMma,
ATIOMUHHUS U JKeje3a Ha xojioje. B3auMmoznencrBhe ¢ HeMeTaulamMu — YTICPOAOM,
cepoid, pochopoM.

Hutparsl. B3aumMoneicTBue TBEpAbIX HUTPATOB C CEpHON  KHUCIIOTOH.
Tepmuueckoe pasnokeHne. OKHUCIUTENbHbIE CBOMCTBA B KUCIOM U INGJIOYHOM

pacTBOpax.
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®ocdop. Obpazosanue GpocduaoB Npy HarpeBaHuu ¢ MeTaiamu. Pochun u ero
ropeHue.

Oxcux pocdopa(V). Boccranosienue 10 pochopa. Peakuws ¢ BOJOH.

®ocdopHsle KucIOTbl U (ocoatel. IlonHas u 4YacTHYHAs HEHTpanu3aLus

opTohocHOPHOI KUCITOTHI.

9. Yriepon, KpeMHHI H HX COeJTHHEHHS

Yraepox. Okxwucrnenue kucioponoM. OO6pazoBaHue KapOMIOB — AOMUHHS
U Kanplsi. BoccTaHOBIEHHE YIVIEPOJAOM OKCHIOB META/UIOB M HEMETAIJIOB IpHU
HarpeBaHud. B3auMoJelcTBHE C KOHLEHTPUPOBAHHBIMU H,SOs u HNO; npu
HarpeBaHUH.

KapOup!l. ['uaponu3s kapOumIoB KajbLysl U aTIOMUHHS.

Oxcup yrinepona(Il). BoccraHopieHre METaUIOB U3 OKCHOB NPH HarpeBaHUH.
BsauMoieiicTBHE C BOJIOM IIPH BBICOKOW Temmeparype. OKUCIEHHEe KUCIOPOAOM.

Okcupn yraepona(IV). OxwuciurtenpHble CBOWCTBa (peakuus ¢ yriepoaoMm,
maruuem). KucioTHsle cBoiicTBa. Peakuuy co wenouamu (B U30bITKE U B HENOCTATKE).

KapGonaTsl. TepMuueckoe pasioXeHHe KapOOHATOB M TUIPOKApOOHATOB.
B3auMHbIe IpeBpalleHusi KapOOHATOB U THIPOKapOOHATOB.

Kpemuuii. BsaumozeiicTBue ¢ aKkTUBHBIMH HeMmeTamnamu. (OOpasoBaHue
CHJIMLMIOB [PH HarpeBaHUM ¢ MeTajulaMu. Peakius o 1ieoyamu.

Oxcup kpemuusi(IV). CraBienue co 1eno4amu M Kapbonaramu. PactBopenue
B MJIaBUKOBOU KHUCJIOTE.

KpeMHueBass KHCIOTa M CHUJIMKAThl. BBITeCHEHHE KPEMHHUEBOW KHCIIOTHI

W3 CUJIMKATOB JIEHCTBUEM CHUJIBHBIX KHCIIOT.

10. MerTanabl, U HX COeIUHEHUS
PeaKm/m 3aMeIICHUd MEXAYy MeTalllaMu U OKCHIaMH WK XJIOpUAaMH

B paciuiaBe. Peakuuu 3aMeIleHHs MEXIy MeTaylaMd W PacTBOPUMBIMU COJSIMH
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B BOJHOM pacTBOpPE B COOTBETCTBHUHM C JJICKTPOXMMHYECCKAM PSIIOM HaIpsHKEHUH
METaJlIOB.

llenounble MeTamibl. Vi3MeHeHHe (HM3UYECKHX CBOKCTB U XUMHUYECKOM
AKTUBHOCTH B IPYIINE LIEJTOYHBIX METAJIIOB.

Harpuii u kamuid. Peakuus ¢ BOJIOM. B3aumopeicTBUE C HEMETAJJIAMMU.
BoccTaHOBJIEHHE METAJIJIOB U3 OKCH/IOB U XJIOPUIOB.

[lepokcun Hatpus. B3auMomeHCTBHE C YITICKHCIIBIM Ia30M. B3aumopericTeue
¢ cepHO# KucioToi. OKHCIHUTENbHbIE CBOUCTBA.

Maruuii ¥ Kanpuui. BoccTaHoBurenbHble cBoiictBa. Peakiuu ¢ TiOz, SiO..
BsaumMoeiicTBHe ¢ BOZOM. Peakuuu, Jexalide B OCHOBE YCTPAHEHHsSI BPEMEHHOM
Y IIOCTOSTHHOM KECTKOCTH BOJBI.

AsromuuHil. B3auMoeiicTBue ¢ HeMeTauiaMi. B3auMoneiicTBue ¢ BOJOi mocie
CHSITUS 3allMTHOW IUIEHKW. PacTBOpeHHE allOMUHHS B 1IeJ04YaX M KHCIOTaX.
AmmoMoTepMHUs

Oxkcup amoMunusi. O6pa3oBaHKe alIOMHHATOB MPH CIUIABICHHUH.

[uapoKcuy| amioMMHMs. PacTBOpeHHe B KMCJIOTax M luenodax. Tepmudeckoe
pa3JioXKeHue.

Xpom. Crenenu okucneHus xpoma. Okxcuabl xpoma. BzanmozencrBue xpoma
C aKTMBHBIMM HeMeTa/ulaMu. B3aumoeiicTBue ¢ pa30aBiIeHHBIMA KHCIOTAMHU.

Coenunenns xpoma(Ill). AmdoTepHple CBOACTBA OKCHIAa M THUAPOKCUAA.
OG6pazoBaHKe XPOMHUTOB B PacTBOPE U B TBEPIOM Buje (Npu cruiasienus). OKucneHue
Cr(IIT) mo Cr(VI).

Coemuuenuss  xpoma(VI). Peakumss okcuma ¢ Bomou.  Ilepexonpr
xpomat <> muxpomar. Boccranosnenue jno Cr(Ill) B kuciodl W IIeNOYHOU cpene.
TepMuyeckoe pasziioKeHUe JUXpOMaTa aMMOHHUSI.

Wenezo. CreneHu OKHUCIEHUS IKeje3a. BzaumMoneicTBUe C KUCIOPOIOM,
raJloreHaMu U cepoil. BzanmopeiicTBre ¢ mapaMu BoJbl. OCOOEHHOCTH B3aUMOICHCTBUS

C KUCJIOTaMH.
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Coenunenus xene3a(ll). PactBopenune FeS B kucnorax. OkucieHne ruIpOKCUa
u coneit 1o Fe(IIl).

Coenunenus xenesa(Ill). Boccranosnenue coneit jo Fe(Il). Boccranosnenue
oxcua Fe(II) yrneponom u okcunom yraepona(ll). OOGxur cyIb(pHUI0B Kejesa.

Mens. Crenenu okucienus meau. OKHCIeHHEe MeIM IPOCTHIMU M CIIOXKHBIMHU
gemecreamu. (HNO;, H,SO4 KoH11.)

Coenunenus Meau(Il). Bocctanosiienre IMHKOM, BOIOPOJIOM.

Coenunenusi cepebpa(l). Peakumu cepebpa ¢ kucnoramu. Hutpat cepeOpa:
TEepMUUECKOe PA3oKEeHHE, PEaKUU C TaloTeHU/I-MOHAMH H LIe/I0HaMH. O6pazoBaHue
KOMILIEKCHBIX COeIMHEHUH cepedpa B aMMHUaYHOM pacTBOPE.

Mapranen. Crenenu okucienus. OKCUIbI.

[lepmanranat kanus. TepMUUecKoe PpasJIOKEHHUE. BoccraHoBieHHe B KHCIIOU

110 Mn2"), HeiitpanbHoii (10 MnO,) 1 menouroii (10 MnO4*") cpefiax.
p p

11. TeopeTHuecKHe MOJIOKEHHsI OPraHUYeCKOoil XUMHH
OnpejeieHre Ha3BaHUA OPraHUYECKOro COEJMHEHHWs IO  €ro dbopmye,
MIOCTPOEHHE CTPYKTYpHOH (OpMysibl 1O Ha3BaHMIO OPraHW4YEeCKoOro BELIECTBA.
[MocTpoenue (GOpMyJ CTPYKTypHBIX W MPOCTPAHCTBEHHBIX (LEc-TpaHC) HW30MEpPOB.

OnpeneneHI/Ie MIPHUHAJIC)KHOCTHU BEIIECTBA K orpeaeJIECHHOMY rOMOJIOTHYCCKOMY pany.

12.  ¥YrieBoaopoabl
Aunkanbl. M3MeHeHHe (GU3MYECKUX CBOWCTB B roMonorudeckom psiay. Haspanus
aJKaHoB U panukanoB (mo Oyrtuina). HomeHknarypa ajlkaHOB M TaJlOI€HKaJKaHOB.
XopupoBaHUe ¥ GpOMUpOBaHHE ankaHOB. ['OpeHue alKaHOB (YpaBHEHHME PEaKUuu B
o61ueM Buje). Mi3oMepu3aius ankaHoB Ha npumepe OyTana. leruapuposanue. KpexuHr
BBICIINX ankaHoB. Kpekunr metana. Konsepcust MeTaHa ¢ BOAssHBIM napom. Ilomyuenue

QJIKAHOB I10 p€aKIIun Blopua. Honyqune MeETaHa U3 alleTaToB U U3 Kap61/ma AJIFOMHHMUA.
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[luxnoankanel. [WIpupoBaHHe HU3IIMX LMKIOAJIKaHOB. J[leruapupoBaHue
nuKjorekcana. Peakuuu 3amenienus (¢ xaopoM 1 6pomom). ITomyueHne HUKI0AIKaHOB
13 IUrajoreHalKaHoOB.

Ankensl. HoMmeHKknarypa ankeHOB. Bunui. Peakiuu nNpuCOeIUHEHMs XJopa,
6pOMa.PeaKHHH”HpHCOGHHHCHHﬂH&HOpOBOﬂOpOﬂaIUHI6p0MOBOHOpOﬂa,FHHpaTaHHH(B
COOTBETCTBUU C IpaBHIOM MapKOBHHKOBA).

I'uppuposanue. Jleruapuposanue. Msrkoe OKHUCICHUE NEPMAHIaHATOM Kajlis B
cnabowenoynoit cpefe OKucneHWe STHIEHA 10 aueranbaeruia. Ilomimepusanus.
[TonydyeHue ajqKeHOB: JerUAPOraloreHUpOBaHUe TajloreHalKaHoB, JAeTaloreHUPOBAHUE
UrajoreHajKaHOB, Jeruaparaius ClIupTOB.

Ankajnverbl. CONpsDKeHHblE M HECONpPsDKEHHbIE JIMEHBI. 1,4-TpUCcOeMHenue
6poma K OyTammeny-1,3. Ilomumepusaumus Oyrtaquena-1,3 1 u30mpeHa (2-meTui-
6yramuena-1,3). [lonyuerne GyTaaueHa us sTaHosa U U3 OyTaHa.

Ankuabl. HomeHKiaTtypa ankuHoB. Peakuuu MpHCOeIUHEHHs XJIopa W Opoma.
Peakiuy NpUCOEIMHEHHUs] XJIOPOBONOPOaa, OpoMoBojopona. I'maparanus aneTUICHa
¢ obpasoBaHMeM aieTanpjeruia (B TPHCYTCTBHM KHCIOTBI U COJeH PTYTH).
['uapupoBaHye MpU MOBBILIEHHOM JABIEHHH B MPUCYTCTBUM IUIATHHBI MM HHUKEIS.
Jlumepuzanus U TpUMepU3aLUs aleTUIeHa. [Tonyuenue QJIIKWHOB!
JerMApOraJoreHUPOBaHUe [UTajJOreHAIKaHOB, JeruIpUpoBaHue aikeHoB. Ilonydenue
alieTUJIeHa U3 MeTaHa U U3 KapOuaa KajabLusl.

ApomaTuueckue yrieBopoponsl. Crpoenme OeH307@, TONIyOna, KCUIIOJOB,
crupona. HuTpoBaHWe B NPUCYTCTBUM CEPHOM  KHCJIOTBI IIPU  HarpeBaHWH.
[ajoreHHpOBaHKe B KONBLO M B GOKOBYIO Lielb (st ToMosioros Gensona). Peakuuu
pucoeMHeH s Juisi GeH30I1a: TUIPUpOBaHue, XjopupoBaHue. OKKUCICHHE TOMOJIOTOB
GeH30Ia TIepMAHIAHATOM Kajidsi B KUCIIOH M HeltpambHO# cpemax. Ctupoin. Peakuuu
MPUCOEUHEHHs, XapaKTepHble s ajdkeHoB. [lomumepusanus ¥ CONOIMMEpHU3alus

CTUpOJIA.
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[losyueHHe apoMaTHYeCKUX YIJIEBOAOPOOB: ACTMAPUPOBAHHE LHUKIOTEKCAHOB,
JlerHPUPOBAHMe-LMKIN3alHs  aJKaHOB  (TenTaHa, rekcaHa). Ilonydenue OeH3ona
TpuMepu3alyeil aneruiena. [lonyyeHue roMmosoros GeH30J1a alIKUIHpOBaHUeM OeH3o0Ia

(peaxuus @punens-Kpadrea).

13. Kucaopoacoaepxanue opraHi4ecKue coeIHHCHA

Cnuprsl. Homenknatypa cruptos. CUpTEI IEPBUYHBIE, BTOPUIHBIC, TPETHIHBIC.
CnupThl OZTHOATOMHBIE K MHOT'OaTOMHBIC, anudaTiyeckue U apomMaruyeckue. CTpoeHune
METAaHONA, STAHOJA, STHJIEHIVIMKONS, TIMIEpUHa, OCH3MIOBOTO CIHPTA. Kucnorusie
cBOICTBA CITMPTOB (peakiys ¢ HaTpueM). Peakius ¢ HCI, HBr.

MexMoJeKyJIspHasi 1 BHYTPUMOJIEKYJISipHAs I€ruApaTaks. OxuciieHrue CIIUpTOB
10 anbuerugoB (keToHoB) u KucnOT. OCOOCHHOCTH MHOTOATOMHBIX — CITUPTOB.
Kommnekcoobpasosanue ¢ ruapokcuaom  menu(Il) (6e3 ypaBHEHHUS DPEAKIUH).
O6pazoBaHye TPUHUTPATA MIIULEPHHA.

[TonyueHHe CHOUPTOB THAPOJHM30M TaJIOr€HANKAHOB U rugparainyeil ajJKeHOB.
[losyueHue 3TaHola OpOXKEHHEM IIIF0KO3bL. [lomydeHre MeTanona 13 CHHTE3-Tasa.

Denonbl. DeHONb OAHOATOMHBIE M MHoroaromssie. Crtpoenue (eHora.
KucnoTHble cBoMcTBa (eHoNa (peakuuy C IIeJIOYHBIMU MeETaJUlaMU U IIET0YaMH ).
O6pa3zoBaHie NHKPUHOBOM KHUCJIOTBI (rpunuTpodeHona) KadecTBeHHbIE DPEaKLHH.
BsaumoseiictBie QeHona ¢ OpoMHOIH Bojoi. BszammozmelcTBHE C  XJIOPUIOM
sxenesa(lll) — QuoneroBoe oxpammpanue (6e3 ypaBHeHHs). BrirecHenne dhenona
u3 (enokcuaa (deHomsra) yriaekucibiM razoM. Ilomydenue ¢denona u3 xnopbOeH30a
¥ KyMOJIBHBIM CIIOCOOOM.

Anpnernnsl. Keronsl. HoMmeHknarypa aibJerHiioB H KeTOHOB. ['mapaTanus
ANbIErMIOB B BOJHOM pacTBOpe. BoccraHoBieHne o crnuptoB. OkucieHue
dopmanbreruna g0 CO,. Oxucnenune IPYrux ajnbIACTUIOB. Peakuust «cepeOpsiHOTO
3epkasiay (KaueCTBEHHas peakuus Ha anpaerunsl). Peakuus ¢ rugpoxcunom menu(Il)

(kauecTBeHHas peakuus Ha anpaerujpl). Ilomimepusanus dbopMmanbaerua.
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[TonukonaeHcanus ¢opmansaeruia ¢ ¢eHonoMm (cuHres (GeHonpopManbIeruIHON
cMmonbl). [Toydenue anpaernioB U keToHoB. Ilomyuenne GpopMainbaerinia OKUCICHUEM
MmeTaHa. IlonydyeHue aneTajblernia OKUCIEHHEM JTHJIEHA, I'Wjparalied aleTUIIeHa.
[Tonmy4yeHue anbaeruioB OKUCIEHHEM CITUPTOB.

KapGoHoBbIe KHCJIOTHI. Kap6oHoBsble KHUCJIOTHI: OJHOOCHOBHBIE
¥ MHOTOOCHOBHBIE, IIpeleNbHble, Hempe/enbHble, apomarnueckue. CTpykrypa
¥ Ha3BaHUS KapOOHOBBIX KUCIOT TOMOJIOTHYECKOro psijia: OT MYypPaBbHHOW KHCIIOTHI
no Cs, a Taoke NaJbMUTUHOBOM M CTEAPHHOBOM; HEHACBIIIEHHBIX KMCJIOT aKpUJIOBOM,
METAKpUJIOBOM, OJIEMHOBOM, JMHOJNEBOM, JIMHOJEHOBOW; apOMaTHYeCKUX KHCJIOT
Gen3oitHOl U TepedTaneBoi. HasBaHue HEKOTOPBIX KHMCIOTHBIX OCTaTKOB ((opmwar,
aleTart, creapar, ojieaT, OeH30aT).

OO6mMe CBOMCTBA KHCJIOT: peakiuu C MeTaulaMH, OCHOBHBIMU OKCHAAMH,
OCHOBaHMUSIMHU, coOJIAMH. Peakmusi d3Tepudukanuu. PanukalibHOe XJIOPHPOBAaHHE
KapOOHOBBIX ~ KHCJOT. VIHAWBHIyadbHBIE  CBOMCTBA  MYypaBbUHOM  KHCJIOTBL:
Jerujparaius, peakuus «cepeOpsHoro 3epkana». Peakuuu HenpeenbHbIX KHCIOT:
nbncoenHHeHne rajJIoreH0B U TaJlOr€HOBOAOPOAOB, T'MAPUPOBAHHUE, nonHMepmaumf,
okuciienue. IlonukoHmaeHcaluss TepedTaleBOd  KHUCIOTBI €  JTHIECHIVIMKOJIEM
(aranguosom-1,2).

OO61re crnocoObl MONy4eHUs] KapOOHOBBIX KHCIOT OKHCICHHEM allbJErHI0B
U CIIMPTOB, OKHCJIEHUEM aKaHOB. [losydyeHre ykCyCHON U MypaBbUHOM KHUCIIOT.

Cnoxuble 3¢upbl. [IpUHLMIBI MOCTPOEHHS] HAa3BaHUU CIOXKHBIX 3(QUPOB.
Kucnorusiii runpoinus. llenounon rugpoius.

14. A3oTcoaep:kauiue OpraHuyeckue CoeJHHEeHHUs

Amunsl. Homenkiarypa. IlepBuuHble, BTOpUYHBIC, TPETUYHBIE aMUHBI. OCHOBHBIE
cBolicTBa. Peakiuu ¢ kucioramu. CpaBHEHHE OCHOBHBIX CBOMCTB ajlu(aTUYECKUX U
apoMaTHUYeCKUuX AMHUHOB. TopeHHe AMUWHOB. PeaKI_[I/Iﬂ aHUJIMHA
c OpomHoii Bojoil. IlomydeHne aMUHOB BOCCTAHOBJIEHHEM HHMTPOCOEIUHEHUH.

HonyquHe AMHHOB JIECTBUEM aMMHaKa Ha aJIKUITaJIOreHUIbI, CITUPTHI.
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AmuHOKHCTOTHL. M3omepus (o, P, y — amuHokucaotsl). OOpasoBaHue
6uronsipHoro MoHa. KucnoTeble cBoiicTBa. OCHOBHBIE CBOKCTBA. DTepH(HKAIHS.
[TonydeHue o - aMHHOKHCIOT U3 O - XJIOPKApOOHOBBIX KHUCJIOT. llonmMkoHaeHCalus

6-aMHHOTEKCAHOBOM KUCIOTHI ([IOTyYeHHE KallPOHa).

15. BakHelIlne NpHPOIAHbIE€ COCTHHEHHUSA

Kupsl. CTpykTtypa »xupoB. KHCIOTHBIH U IIeno4Ho# ruaponus. I'uapuposanue
’KHPOB, COJIEPXKALMX OCTATKYA HEHACHIIIIEHHBIX KUCIIOT.

Vraesoasl. Knaccudukauus — yriaeBoJoB — (MOHOCaxapwbl, — JUcaXapu/ibl
1 nonucaxapuabl). Kiaccudukaiys MOHOCaXapuioB (TIEHTO3bI M TEKCO3bL: allbJ03bI
1 keTo3bl). CTpyKTypa IJIFOKO03bI, pHOO3BI M Ie30KCUPHUOO03bI: OTKPBITAsE ¥ LIUKIMYeCcKas
dopmsl (0. u B). Ctpykrypa $HpyKTO3sI (TONBKO OTKpBITask Gopma). CBOHCTBA IIIFOKO3bL.
Peaxius «cepebpsiHoro sepkana». Peaxiu ¢ runpokcuaoM meau(ll) Ha xomozxe u npu
HarpeBanun (6e3 ypaBHeHwWil). BoccTaHOBNIEHME INIOKO3bI 110 copbuta. bpoxenue
[JIIOKO3BI:  CIMPTOBOE, MOJIOYHOKHCIOe, MacisHokucioe. Caxaposa  (TOJIBKO
monekyispHas (opmyna). KucnotHslit runponus caxapossl. CymmapHoe ypaBHEHHE
¢GboTOCHHTE3a TIIIOKO3BI.

Benku.  CrtpoeHue  menTuaHOM  cBs3u.  luaponus  (Ha  mpumepe

J{- ¥ TPUTIETITUIIOB).

TunoBble pacueTHbIE 321241

Briunciienrie MaccoBOM UM 00bEMHOM 107U KOMIIOHEHTA.

Pacuer MaccoBO#l JOJM U MOJISIPHOM KOHIEHTpAalMy BEILIECTBA B pacTBOPE,
pPacTBOPUMOCTH BELIECTBA B PAaCTBOPHUTEIIE.

BrlunclieHre OTHOCHTENIBHBIX TIJIOTHOCTEH BEIIECTB.

BriuncneHnne o6bemMa razoo00pa3Horo BelecTBa W3BeCTHOM MacChl MJIM U3BECTHOIO
KOJIHYECTBA P HOPMAJIbHBIX YCIIOBHSIX.

VY cTaHOBJIEHHE MOJIEKYJISIPHON (hOpMYJIbl BELIECTBA II0 MACCOBOM J10JI€ DJICMEHTOB
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WM TI0 MaccaM IPOIYKTOB Cropanusl. Y cTaHOBIeHHe GOpMyIIbl BEIIECTBA [0 U3BECTHOMU
o6weit hopMysie W MaccoBOil JoNe OJHOTO M3 JEMEHTOB. YCTAaHOBJICHHE bopMyJIbI
BeIlleCTBa 110 ero obwiei GopMyJie U ero peaklUOHHON CTIOCOOHOCTH.

Brlunciienne Macchl (06beMa, KONHYEeCTBa BELIeCTBa) OJHOrO M3 YYacTHHUKOB
peakiiu 1o M3BeCTHOH Macce (00beMy, KONMYEeCTBY BEleCTBa) JPYroro y4acTHHKa
peaxkiuu.

To e, ¢ TpeABapUTENbHBIM HAXOXJEHHEM, Kakoe H3 BeLIeCTB BCTYNACT
B PEAKLUIO TIOTHOCTBIO.

To e, ¢ y4eTOoM BbIXOJa NPOAYKTa PEaKUMH B MPOLEHTAX OT TEOPETUYCCKHU
BO3MOYHOTO.

To ke, ¢ y4eTOM MaccoBOH J10JHM IPUMECEN B peareHre.

10. Onpezienenue cocraBa CONU (KUCIas WM CPEIHsis) IO MaccaM BEILIECTB,
BCTYMAIOIIMX B PEAKIHIO.

11. Onpenenenue cocraBa ABYX- HIM TPEXKOMIIOHEHTHOW CMeCH IIO Maccam
BEILECTB, 00Pa3yIONMMXCsl B XO/I€ OJHON UM HECKOJIBKUX PEAKIIUM.

Cji0)KHBIE 3a/1ayi BKJIIOUAOT B ceOst ABe WU OOJIbLIE NEePEUYHUCICHHBIX THIIOBBIX
3a/1ay.

Tunosbie KauyeCcTBEHHbIE 3a1a4H

WnedTuduKanus BEUIECTB C HCIOJIb30BaHHEM QH3MYECKUX H XHMHYECKUX
CBOMCTB.

Pacnio3HaBaHue BEILECTBA 110 COBOKYIMHOCTHU €ro (PU3UUECKUX U XMMHUYECKHX
CBOWCTB: ONpejelieHhe CTPOEHHs OpPraHHYecKOro BellecTBa IO ero 6pyTTo-hopmyie
U COBOKYITHOCTH CBOMCTB.

Hanucanue ypaBHEHHM peakiyii, HWUIIOCTPUPYIOLIUX CXEMBbl, B KOTOPBIX
OrOBOPEHBI BCE WJIH TOJIBKO OTIEJIbHBIE 3TaIIbI.

MuorocTaIUHBIN CUHTE3 OPTaHUUYECKOI0 WU HEOPIraHUYECKOI'O BEIIEeCTBA.

Pazfienenue Tpex-, 4eTHIPEXKOMIIOHEHTHBIX CMecel; BblIe/IeHHe KOMIIOHEHTa B

WHIOYWBHUYAJIbHOM BHUJE U3 CMECH; ITOATBEPKACHUEC HAJTNIHNS anMeceI‘/’I B 06pa3uax.
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BhisiBJieHHME  BO3MOXKHOCTH — IMPOTEKAHUSI peakLHMU MEeXIy  BellecTBaMH
B MpeUT0KEHHON COBOKYITHOCTH BEILIECTB.

CocTaBleHUE  YPaBHEHHs  OKHCIHMTEIbHO-BOCCTAHOBHUTENIbHBIX  PEaKLUH
C MKCIOJB30BaHHEM METOAa DSJEKTPOHHOro OanaHca (MO0 3IEKTPOHHO-MOHHOIO
OaJlaHca) WIH C TIOMOIIBIO JIEKTPOHHBIX CXEM.

Cocrapienue (HopMyJ1 TOMOJIOTOB U U30MEPOB OPraHMIECKUX BEIECTB.

16. Pexomenayemasi JquTepaTypa

1. EnuHBI  rOCyIapCTBEHHBIM  3k3aMeH.  XHMHSA:  TUIIOBbIC
yK3aMeHalMoHHble BapuanTsl: 30 BapuanTos/ ITox penakuueii [1. FO. JlobporuHa.
— Mocksa.: UznatensctBo «HarmonansHoe oopasosanuen—2025. —368 c. — (EI'D.
OUITN — mkone).

2. B. H. JloponskuH, A. I'. Bepexuas, B. A. ®espanesa. Xumus. EI'D.
10-11 kmaccsl 3amaHus BHICOKOTO YPOBHS CIIOKHOCTH: Y4€OHO-METOIMYECKOE
noco6ue. 10-e uza. ucnp. u gon. — Poctos v/ [I: Jlernon. — 2025. — 640 c.

3.  B. H. Joponbkun, A. I. DbepexHnas, B. A. ®eBpaieBa
Xumus. EI'D-2025. Tematuueckuii TpeHUHT. 3aqaHusi 6a30BOro M MOBBIILIEHHOI'O
YPOBHSI CIIOXKHOCTH: y4yeOHo-MeToauuyeckoe nocodbue. Pocros H//l: Jlernon. —
2025.-592 c.

4, H. E. Ky3smenxko, B. B. Epemun, B. A. Ilonkos. Hauana Xumumu.
CoBpeMeHHBbIH Kypc ais noctynaromux B BY3s1. — 22-e usn., gomn. u nepepad. —

M.: JIaGopatopus 3Hanuii, 2024. — 704 c.

[Ipencenarens 3K3aMeHallMOHHOM

KOMUCCHUHU I10 XUMUU //¢' ""4/ H. B. 'aguna
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