NMPOrPAMMBDI
BCTYMUTE/bHbBIX NCMbITAHNA, MPOBOAMMbIX YHUBEPCUTETOM
CAMOCTOSATE/IbHO

MporpaMmMma Nno XxmMum

BcTtynurenbHoOe ncnbiTaHue NpoBOAUTCA B BUAE NUCbMEHHOro 6,;1aHOYHOro TeCTUpoBaHMUA.

HacTosiwas nporpamMMa cocTaBfieHa Ha OCHOBE MNpOrpaMMbl BCTYMUTENbHbIX 3K3aMEHOB Mo
XUMUN, PEeKOMeHAO0BaHHOM MUHUCTepCTBOM obpa3oBaHum PO ana nocTynawwmx B By3bl, U
COCTOUT U3 Tpex pas3nesnos.

MepBbin pasgen NOCBSLWEH TEOPETUYECKMM OCHOBAM XMMUW. B Hero BK/OYEHbl OCHOBHbIE
MOHATUS N 3aKOHbl XMMUW, MpeacTaBnsowme cobon dyHAaMeHTanbHble OCHOBbI HeobxoauMble
ANs MOHMMaHMS 3aKOHOMEPHOCTEN NPOTEKAHMS XMMUYECKNX NPOLECCOoB.

BTopon pasgen nocBsWeH BOMpOCaM MU3yYeHUS HeopraHuM4yeckom XxXumuu: obuien
XapaKTepUCTUKE 3/1EMEHTOB MaBHbIX NOArPYMNMN NepMoanYeCcKOn CUCTEMbI XUMUYECKUX INTIEMEHTOB
0. WN. MeHgeneesa, Bko4dawowen 0COBEHHOCTU 3/EKTPOHHOro CTPOeHUs, (OpMbl MNPOCTbIX
BeLeCTB M OCHOBHblE TUMbl 06pasyemMbiXx UMW COEANHEHUN, 3aKOHOMEPHOCTSAM M3MEHEHUS WX
dU3MYEeCKMX N XMMUYECKMX CBOMCTB. B pasgene Takxke npeaycMOTPEHA XapaKTepucTuka
KOHKPETHbIX 3/1IeMeHTOB U 06pa3syeMbiX MU COEANHEHUI, @ TaKXKe Crnocobbl MX NOAYYEHUS.

Tpetnin pasgen CcoAepXWUT OCHOBbl OpraHM4YecKOM XMMWMK: K/acCbl OpPraHMYecKmx
COeAMHEHUN U UX BaXHenwwune npeacraBuTesNIn; CBOWCTBA WM CNOCO6bl MONYy4YeHUs, a Takxe
reHeTU4YecKyl B3aMMOCBS3b MeXxAy OCHOBHbIMU KlacCaMy.

Mporpamma BK/OYAET BOMPOChbI, OTpaxkawuwme XMMUYecKue npousBoacTBa Haubonee
BaXXHbIX AN15 XN3HeobecrneyeHnss OpraHMYeCcKnx n HeopraHMYeCcKmnx BeLLecTB.

CopaeprxaHue nporpamMmmbl

TeopeTnyeckme OCHOBbI XUMUKU

CtpoeHue aTtoma. CTpoeHune BewlecTBa.

AToM. CoctaB aToMHbIX saep. WM3oTonbl. XuMuyeckun snemeHT. Monekyna. [lpocTtoe
BELWeCTBO, C/0XHOe BelecTBO, cMecb BewecTB. [MoHaTMe 06 annoTponuMu W anaoTPOMHbIX
mMoandmkaumax. MNMoCTOAHCTBO COCTaBa BewecTBa. 3aKOH COXpPaHEeHWUs MacCbl, ero 3HadeHue B
xnuMmun. OTHOCUTENIbHAdA aTOMHas M OTHOCUTEeSIbHas MoJsiekynsapHasa Macca. Monb. MonspHas
Macca. Yumcno ABoragpo. Odusnmyeckme wn XUMUYEcKue 4dBrieHUd. BaneHTHOCTb, CTeneHb
OKUCNEHUS.

YyeHune o0 nepumoanyHOCTU. lNMepmnmoanyecknii 3akoH M nepumoanyeckasl CMCTeMa 3/1eMeHTOB
O. . MeHaoeneeBa

Mepuoanyeckm 3akoH xmmumyeckux sneMeHToB [. W. MenpeneeBa. Pacnpepenenue
3N1IeKTPOHOB B aTOMax 3/IEMEHTOB NEpPBbIX 4YeTbipex nepnoaoB. s-, p-, d-anemeHTbl. CTpoeHune
nepmoamnYeckomn CUCTeMbl: Manble n 6onblwne nepuoabl, rpynnbl U NOArpynnbl. XapakTepucrmka
OTAENIbHbIX XUMUYECKUX 3S/IEMEHTOB [JIaBHbIX MNOArpyrnmn Ha OCHOBAHUW TMOJIOXKEHUSA B
nepmoamMyYeckom CMCTeMe U CTPOeHUs aToMa. 3Ha4YeHMne NepuoamyecKkoro 3akoHa ANns NOHMMaHUS
Hay4HOW KapTUHbl MUpPA, Pa3BUTUS HAYKMN N TEXHUKW.

XnMpnyeckas CBA3b

Buabl xuMnyeckon ceBa3n. KoasneHTHas (nonspHas v HenossdpHas) CBs3b M Crocobbl ee
obpasoBaHua. OnuvHa M sHeprusa cBa3un. [oHaTne 06 31eKTpooTpMLaTENbHOCTU XUMWUYECKUX
aneMeHTOB. CTeneHb oKkucneHus. MloHHasa cBs3b U ee obpa3oBaHue. 3apsas noHa. Metannuyeckas
CBSA3b. TUMbl KPUCTANIMYECKNX pelleTok. Mogens rmbpuansaunn opbutanen.

XnMmmnyeckume peakuymm

TUNbl XMMUYECKUX peakunn: peakuunm COeAMHEHUS, Pa3/IoKEHUS, 3aMeLleHUsi, WOHHOro
obMmeHa. TensioBon apdeKT XMMUyecknx peakuuin. CoxpaHeHMe U npeBpalleHne 3Hepruu npu
XUMUYECKMUX peakumax. CKOpoCTb XMMWYECKUX peakunin. 3aBUCUMOCTb CKOPOCTU OT Mpupoabl
pearvpyrowmx BewecTB, KOHLUEeHTpauun, TemnepaTypbl. Katanus n katanmsatopbl. O6paTnMoCTb
XUMUYECKUX peakumn. XmMmmyeckoe paBHOBecMe U YCoBUSA ero cMeweHus. OKUCAUTeNbHO-
BOCCTa@HOBUTENbHbIE peakumun. BakHenwme oKUCAnTenm n BOCCTaAaHOBUTENMN.

PacTtBopbl. DneKTponutTnyeckasa auccounauyms



PacTtBopbl. PacTBOpuMOCTb BewecTB. 3aBUCMMOCTb PacTBOPUMOCTM BeWecTB OT WUX
npupoabl, OT TeMmnepaTypbl, AaBneHus. Tennoson 3ddeKkT npu pactBopeHun. KoHueHTpauwus
pacTBOpOB. 3HayeHue pacTBOPOB B MPOMBbILLNIEHHOCTN, CENbCKOM Xo03aMUcTBe, 6biTy. Cnocobbl
BblpaXXeHMUS  KOHLUEHTpauuin  pacTBOPOB.  DnekTponutuyeckas  aguccoumaums.  CreneHb
avccoumaummn. CunbHble 1 cnabble 31eKTpoauTbl. Peakumn MOHHOro obMeHa. DneKkTponmTuyeckas
anccoumnauma HeopraHMYeckKnux U oOpraHMYecKMX KUCNOT, LWesoYen N conen. DNeKTpoam3 BOAHbIX
pacTBOpPOB M pacnjiaBoOB CONEN.

HeopraHunyeckas xvmmMus

OKkcuabl, KWUCNOTbl, OCHOBaHWsA, conn. Knaccmdukaums, HOMeHKnaTypa, Ccrnocobbl
nony4yeHma wn ceoncrtea. lNoHaTMe 06 aMdoTepHOCTU. [eHeTM4yecKas CBs3b MeXAYy OCHOBHbIMM
Knaccamm HeopraHM4yeCcKmnx coegnHeHnn.

Bopopoa

dusnyeckne Kn XuUMMYeckne CBOWCTBa. BsamMmopgencTeme C KMCAOpPOAOM, MeTannamu,
OKCMAaMW MeTaslsIoB U OpraHnyeckuMm coeguHEeHUSaMN.

anoreHsbl

O6bLwasn xapakTepucTuka ranoreHoB. Xnop. dusnyeckne, xmmmyeckme cBomcTea. Peakunm c
HeopraHM4YeCcKMMM W OpraHnyeckumu Bellectsamun. [lonyyeHme xsopa B MNPOMbIWIEHHOCTU.
CoeanHeHna xnopa: XJ10poBOA0OPOA, XNOpuabl, Kucnopoacoaepxawme coeanHeHus. NpumeHeHue
X/l0pa 1 ero coegnmHeHun.

Moarpynna kucnopoaa

Obwasn xapakTepuctmka a3nemMeHToB rnasHon noarpynnel VI rpynnel. Kucnopoa.
Xnmndyeckume, dusmnyeckne ceonctea. [llonydyeHne kucnopoga. AnnoTtponusa. [lpuMeHeHue
kucnopoga. Cepa, ee dusmnyeckne n xmmmyeckme csoncresa. CoeanMHEHUS Cepbl: CepoBOAOPOA,
cyneduabl, oKCMabl cepbl, nosydyeHue u ceoicTBa. CepHasi KMCOTa, €e CBOWCTBA, XMMUYECKUE
OCHOBbI nNpoun3ssoacTea. Conn CepHOMN KUCMOThI.

Boga. ®dusnyeckme, xmMmumyeckume CcBoMcTBa. KpuctannormapaTtbl. 3HayeHue BOAbl B
NPOMbILLINEHHOCTN, CETIbCKOM X034anCcTBe, 6bITY, Npmupoae. OXpaHa BOAOEMOB OT 3arps3HeHus.

Moarpynna asoTa

Obwasn xapakKTepucTtuka 3/eMeHTOB rnasHon noarpynnbl V rpynnbel. A3oT. CoeauMHeHus
asoTta. Ousmyeckne m xumudecknme csonctea. CoeamMHeHMs a3oTa: aMMMaK, COMIM AaMMOHMUS,
OKCMAbl a30Ta, a30THasa KUCNOTa, COMIM a30THOW KUCIOTbI, BU3nyeckme n XmMMnyeckme CBONCTBA.
MponssoacTtso amMmmaka. [lpuMeHeHMe aMMuaka, a30THOWM KWUCIOTbl U ee cofiern. A30THble
yaobpeHus.

®octhop, ero annotponHble doOpMbl, GuU3MHEeCcKMe Wn XuMmyeckme ceoKctea. Okcug
docopa (V), dochopHasa KucnoTa U ee Conu.

Moarpynna yrnepoaa

docdopHble yaobpeHus.

Obwasn xapakTepucTUKa 3/eMeHTOB rnaBHon noarpynnbel IV rpynnbl. ®usnyeckme u
XMMUYecKmue CBOWCTBa. Yrnepoa, ero annotpornHble ¢opmbl. CoeanHeHUsa yrnepoga: OKCUAbl,
yroflbHas KUcaoTa u ee Conu.

KpeMHui. Ousnyeckne m XuUMUYECKMe CBOMUCTBA. XMMUYECKMEe CBOWCTBA COeAVMHEHUN
KPEMHUS; HaxoXAeHNE B NPUPOAE U UCMOJIb30BaHUE B TEXHUKE.

MeTannebl

MonoxeHne B nepuoanydeckon cucreme. OCOH6EHHOCTU CTPOEHMS aTOMOB MeTasnsoB.
MeTannuyeckas cBsA3b. XapakTepHble pusmdeckne n xmumnyeckme ceonmcrea. Kopposmsa MmeTannos.

LLlenoyHble mMeTannbl. Obwas XapakTepucTtuka Ha OCHOBE MONIOXEHUS B NMepuoanNyYecKomn
cucrteme 1. . Menpeneesa. CoeanHeHnsa HaTpus, Kanumsa B npupoae, nx npumeHeHmne. KanmnHole
yaobpeHus.

Obuwasn xapakTepucTmka sneMeHToB rnaBHbix noarpynn II w III rpynn nepuoanyeckom
cuctembl . WN. MeHgeneesa. Kanbuui, ero xmmmyeckme csonctBa. CBOMCTBA CoeaAMHEHUN
Kanbumsa U UX HaxoxaeHue B npupoae. XecTkoCTb BOAbl M CNOCO6bI ee yCTpaHeHMs.

ANOMUHUIN. XapaKTepucTuka anloMUHUA U ero coegmHeHui. AMEBOTEpHOCTb OKcuaa wu
rmapokcmaa antoMuHms. NpuMeHeHne antoMMHUSA U ero CrniaBoB.

Xenes3o. XapakTepucTmka »Xenesa, OKCuMAOB, rnapokcuaos, conen xenesa (II, III).
lMpupoaHble coeamHeHusa xenes3a. CnnaBbl Xenesa — 4YyryH v cranb. [lpyMeHeHue cnnasoB U
CoeAMHEHUN xenesa.

MeTannyprus. MeTannbl B COBPEMEHHOW TexHuKe. [JOMeHHOe Mpou3BOACTBO 4yryHa.
Cnocobbl Npon3BoACTBa CTann. XMMUYECKME peaKkuuu, fexawme B OCHOBE MOJSlyYeHUs YyryHa u



ctanu. NpobneMbl ManoOTXOAHbIX MPOM3BOACTB B METa//lyprum M oxpaHa OKpyXatowen cpenbl.
PazBuTMe oOTe4YeCTBEHHOW MeTannyprum W ee 3Ha4dyeHue ANs pasBUTUS ApYyrux oTpacien
NPOMbILLINEHHOCTH.

OpraHnyeckas xmMus

CTpoeHue opraHM4yecknx coeanHeHumn

OCHOBHbIE TMONIOXEHUS TEOPUU XUMUYECKOro ctpoeHms A. M. bytneposa. 3aBUCMMOCTb
CBOWCTB BeLeCTB OT XMMWYECKOro CTpoeHus. N3omepus. DnekTpoHHas npuvpoaa XMMUYECKUX
CBsA3e B MoOJieKyfax, OpraHu4yeckux coeamHeHun, cnocobbl pas3pbiBa CBSA3EeW, MNOHSATME O
CBO6OAHbIX paguKanax.

MNMpepenbHble yrneson0poabl

FfoMonornyeckun psg npenenbHbIX Yrneso40opoaoB, UX 3NEKTPOHHOE U MPOCTPaHCTBEHHOE
cTpoeHune (sp3-rmbpuamsauns). MetaH. HomeHknatypa, dusmyeckme n XUMMUYECKMe CBOWMCTBA
npeaenbHblX yrnesogopoaos. WM3oMepusa. UuknonapaduHbl. [MpeaencHble yrnesoaopoabl B
npupoae.

HenpenenbHble yrnesoaopoabl

FfoMonorMyeckun psig 3TUEHOBbLIX YrneBoAopoaoB. [BOMHas CBSA3b, Y- U p-CBA3WU, Sp2-
rmépunansaumsa. dusnyeckne ceorncTea. Msomepusa yrnepogHoro ckeneta v MNosIOXeHUs ABONHOWN
CBA3W. HoMeHkNnaTypa 3TWUIEHOBbLIX YrneBoAoOpoAoB. XuMMyeckne cBoucTeBa. [lonydveHue
yrneeBoAopoAoOB peakumen pgernapuposaHus. [lNpuMeHeHWe  3TUNEHOBbIX  YrNeBo4OpOAOB.
MpupoaHbIN Kay4yyK, ero CTpoeHNe U CBOMCTBA.

AueTtuneH. TpounHas cBA3b, Sp-rmbpuamsaumns. [OMoNornyeckun psag  aueTuneHa.
HoMmeHknatypa. W3omepus. dusnyeckme U XMMUYECKME CBOMUCTBA, MNPUMEHeHWe aueTu/eHa.
Mony4yeHne ero kapbmagHbIM cNOcob60M M N3 MeTaHa.

ApoMaTunyeckmne yrnesoLoposbl

BeH30n, ero anekTpoHHOe CTpoeHne, XMMHUYyeckne CBoMcTBa. MNMpoMblWNeHHoe nosyyeHne m
npumeHeHne 6eH3ona. [omonorn 6eH3ona. T[loHATME O sA40OXMMUKATax, YCAOBUSA  UX
NCNONb30BaHUSA B CE/IbCKOM XO3AMCTBE Ha OCHOBE TpeboBaHUI OXpaHbl OKPYXaloLLlen cpeabl.

B3anMocCB4A3b NpenenbHblX, HenpeaesbHbIX U apoMaTU4ecKnx yriesoaoponoB.

MpupoaHble NCTOYHUKKN YIIeBOAOPOAOB

HedTb, NpupoaHbIn ra3s u nonyTHble HedTAHble ra3bl, yrosb. ®pakUMOHHAs NeperoHka
HedTn. KpekuHr. ApomaTtmsauma HedTenpoayktoB. OxpaHa oOKpyXawwen cpeabl npu
HedTenepepaboTke.

CnupTbl. ®eHonNbI

CnupTbl, WX CTPOEHME, XUMUYEeCKnme CBOWCTBA. MWM3omepus. HoMeHKnaTypa CRMPTOB.
XnMmnyeckme CBOMCTBA CNUPTOB. AA0BUTOCTb CAMPTOB, UX rybutenbHoe AENCTBME HA OpraHu3Mm
yenoseka. MHoroaToMHble cnNUpTbl. [eHeTuYeckas CBs3b MeXAy yrnesogopoAamMmu U CnnpTamu.

deHon, ero cTpoeHue. OU3NYECKME U XUMUYECKMe CBOMCTBa ¢deHona, cpaBHEHWE Co
cBoncTBaMm anudatnyecknx cnuptoB. lNMpuMeHeHne deHona. OxpaHa oKpyxawwen cpeabl OT
NPOMbILWIEHHbBIX OTX0A0B, coAepXalwmx peHon.

Anbaernabl

Anbpernabl, WX CTpOeHue, XuMmuyeckume cBouctBa. HomMeHknatypa. OcobeHHOCTHU
KapboHWNbHOM rpynnbl. [lonyyeHne n NnpUMMeHeHne MypaBbUHOIO N YKCYCHOIO anbAernaos.

Kap6oHoBble KNCNOTbI

FomMonormnyeckmn psag npeaenbHblX OA4HOOCHOBHbLIX KUCIOT, UX CTpoeHue. KapbokcunbHas
rpynna, B3auMHoe BAMSAHUE KapbOOKCMNbHOW rpynnbl U YrnepoaHoro pagumkana. HomeHknaTtypa.
dunsnyeckne wn XUMMYecknme CBOMCTBA KapbOOHOBbIX KUCIOT. YKCycHas, nanbMUTUHOBAS,
CTeapuHOBas, osieMHOBas KMCAOTbI. MNonydyeHne n npumeHeHmne KapboHOBbIX KMCNOT.

CnoxHble a¢pupsbl. Xnpbl

CnoxHble 3dupbl. CTpoeHune, nonyvyeHme peakumen sTepedukaumn. XuMmumyeckue
ceoncTBa. Xupbl B npupoae, nx CTpoeHue u ceBonctBa. CMHTETMYECKMe Mowlme CpeacTBa, UX
3HayeHue. 3awuTa OoKpyXawwen cpeabl OT 3arpsA3HEeHUs CUHTETUYECKMMW  MOKOLMMMU
cpeacTBaMu.

Yrnesoabl

[NoKO3a, ee CTpoeHne, XMMnyeckme CBONCTBa, pofib B npupoae. Caxapo3sa, ee ruaponus.
Kpaxman v uennonosa, ux CTpoeHue, XMMUYEeCKUe CBOWCTBA, posib B npupose. lNMpumeHeHune
Lennno3bl U ee NponsBoAHbIX. [MoHATUE 06 UCKYCCTBEHHbIX BONTOKHAX.

AMUHbI. AMUHOKUCNOTHI



AMUHbI KaK opraHuyeckue ocHoBaHusa. CTpoeHuMe aMWHOB. B3ammopencteme C BOAOW W
Kncnotamn. AHUAKH. NMonyyeHne aHunMHa u3 HUTpobeHsona. MNMpakTnyeckoe 3Ha4YeHne aHuInHa.

AMUHOKKNCNOTbI. CTpoeHue, XuMuyeckne ocobeHHOCTU, W30Mepusi aMMHOKMUCIOT. 6-
AMWHOKNCNOTbLI, MX 3HadyeHne B npupode. CuHTE3 nNenTuaoB, WX CcTpoeHue. [loHATMe 06
a30TcoAepXKalnX reTepoLUUKINYECKUX COEANHEHNAX HA NpUMepe NMpuanuHa n nuppona.

benkun. HyknenHoBblie KUCNOTbI

CTtpoeHue, CTpyKTypa M CBOWCTBa 6enkoB. Ycnexm B WU3YYEeHUM U CcuHTe3e 6enkos.
3HayeHne MUKpPOOMONOrnMyeckom MNpPOMbIWAEHHOCTU. HyKNenHoBble  KWUCAOTbl, CTpPOEeHMue
HyKneoTnaos. [puMHUMN KOMMJEMEHTAapHOCTU B MNOCTpoeHun pasonHon cnupann [AHK. Ponb
HYKJ/TEMHOBbIX KMUCNOT B XU3HEAEATENbHOCTUN KITETKW.

BblCOKOMOIEKYISApHbIE COEAUHEHNS

Obwme nNoOHATUA XUMUU  BbICOKOMONEKY/SPHbIX COEAMHEHWI: MOHOMep, nonuMep,
CTPYKTYPHOE 3BEHO, CTereHb NnosimMepusaunm, cpeHas MonekynspHas macca. Nonnmepusauums,
nonmMkoHaeHcaums. JIMHenHaa W pasBeTB/eHHas CTPYKTypa MnoJMMepoB. 3aBUCMMOCTb CBOMCTB
MoJIMMEPOB OT UX CTPOEHMUS.
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