IMPOTPAMMA BCTYIIMTEJBHOI'O DK3AMEHA
HO XUMHUHN

O0mue ykazanusi

[Iporpamma 1o xumuu aJ1d nocrymnaronux B HaimonaasHbIN HCClIeI0BATEIbCKHI
sIepHBIA yHUBepcUTeT - OOHUHCKUI HHCTUTYT aTOMHOW SHEPTeTUKU COCTABIICHA HA OCHOBE
dbeneparTbHOr0 KOMIIOHEHTA FOCYIapCTBEHHOTO CTaHAapTa CPEAHETO (MIOJTHOTO) OOIIero
o0pa3oBaHMs, KOHKPETU3UPYET COJIEpKaHNE TIPEIMETHBIX TeM 00pa30BaTEILHOTO CTaHIAPTa,
COCTOHWT W3 JIBYX Pa3zesioB. B nepBoM paszzene npeacTaBieHbl OCHOBHBIE TEOPETUYECKHE
TOHSITHUSI XUMUH, KOTOPBIMH JTOJDKEH BJIAJIETh A0UTYPUEHT C TeM, 4TOOBI YMETh 000CHOBHIBATh
XUMHUYECKHE U (PU3HUECKHe CBOMCTBA BELECTB, IEPEUHCICHHBIX BO BTOPOM pa3jere,
MOCBSILEHHOM 3JIEMEHTaM U X COCIMHEHUSIM.

DK3aMeHAIMOHHBINA OMJIET MOXKET conepkath 10 10 3amanuii ¢ nuddepeHImpoBaHHON
OIICHKOM, OXBATHIBAIOIIMX BCE pa3Jieibl IPOrpaMMBbI i nocTynaronmx. Ha sk3amene MoXHO
M0JIb30BATHCS MUKPOKAIBKYJISTOPAMH U CIIPAaBOYHBIMH TaOJIHUILIaMU, TAKUMU KaK
"Tleppoanueckas cucTeMa XUMUUYECKUX 3JIEMEHTOB", "PacTBOPUMOCT OCHOBAHUMN, KUCIIOT U
cosieit B Bozie", "PsAl cTaHAapTHBIX 3JEKTPOIHBIX MOTEHIIMAIOB" .

I. OcHoOBBI TEOpETHYECKON XUMUM

[Ipenmer xumun. Mecto XuMHM B €cTeCTBO3HaHUU. Macca u 3Heprusi. OCHOBHBIE
noHsTHs xumun. BemectBo. Moinekyna. Atom. OnekTpoH. MoH. XuMUYeCcKHil 371EMEHT.
Xumuuaeckast popmyina. OTHOCUTENbHAS aTOMHAs M MOJIEKYJIsipHas Macca. Moib. MossipHas
Mmacca.

XHUMUYECKHUE MTPEBPAILICHUS. 3aKOH COXPAHEHUSI MAaCChl M SHEPTUU. 3aKOH MOCTOSHCTBA
coctaBa. Crexuometpusi. Ctpoenue aroma. AtomHoe s11po. N3oromel. C

JIBoiicTBeHHAs Mprpoaa AMeKTpoHa. CTpOeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB.
KBanToBBIC uncia. AToMHBIE OpOUTaTN. DIIEKTPOHHBIE KOHPHUTYPAIIUU AaTOMOB B OCHOBHOM U
BO30YKICHHOM COCTOSIHUSX, mpuHuu [laynu, npaBuio XyHna.

[Tepuonnueckuii 3akon /1. . MenneneeBa u ero 000CHOBaHHE C TOUKH 3PEHHS
3JIEKTPOHHOIO CTpoeHusl aTOMOB. [lepnoandeckas cucreMa 31eMEHTOB.

XuUMHU4YecKas CBsA3b. THUIBI XUMUYECKUX CBI3€l: KOBaJICHTHAs, MOHHAs, METaJJIMYSCKasl,
BOZIOpOHAs. MeXaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U: OOMEHHBIN U JJOHOPHO-
aKLenTopHbIi. DHeprus cBs3u. [loTeHnan HoOHU3aUU, CPOJCTBO K AIEKTPOHY,
3JIEKTPOOTpHUIIATENHHOCTh. KpaTHble cBs3u. Monens rubpuanzanun opourtaneii. CBs3b
AIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUIECKIM CTPOCHUEM (Ha IPUMEPEe COSTUHEHUI
3JIEMEHTOB 2-TO MEPUO/IA).

BanentHocts 1 crenenb okucneHus. CtpyktypHsie Gpopmyinbl. M3omepus. Buas
WU30MEpUH, CTPYKTYpPHAsI U IPOCTPAHCTBEHHAS! U30MEPHSL.

ArperatHble COCTOSIHHS BEIIECTBA U NIEPEXOAbl MEXKIY HUMH B 3aBUCUMOCTH OT
TeMnepaTypsl U naBiieHus. ['a3pl. ['a30Bble 3akoHbl. Y paBHeHue Knaitnepona-MeHneneena.
3akoH ABoraapo, MoJIsipHbIi 00beM. TBepabie Tena. OCHOBHBIE THITBI KPUCTAIUTMYECKUX
PELIETOK.

WNunuBuayanbHbIe BellleCTBa, CMECH, pacTBOPHL. [IpocThie BelecTBa, auioTPOIIHS.
Mertamibsl n HemeTaibl. CiaoHbIe BenlecTBa. OCHOBHBIE KJIACChl HEOPTaHMYECKUX BEIIECTB:
OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, cosii. KommiekcHbie coeqnHenus. OCHOBHBIE KIIACChI
OpPraHWYECKUX BEIIECTB: YIIIEBOJOPObL, FAJIOr€H-, KHCIOPO/I- U a30TOCOIEPKAIINE BEIIECTBA.
Kap6o- u rereporukist. [lomumepbl 1 MaKpOMOJIEKYIIBI.

XUMHYECKHUE PEAKITUU U UX Kiaccudukaius. TUmsl pa3peiBa XUMHYECKUX CBs3ei. ['omMo-
U TeTepoIUTHYECKUE peakuu. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

Tennobie 23 (HEKTh XUMUUECKUX peakiuil. TepMOXUMHUYECKUE YPaBHCHHUS.



CkopocTtb xummuueckoi peakiuu. [IpencraBineHne o MexaHu3Max XMMUYECKUX PEAKIIH.
DneMeHTapHas CTaaus peakuu. [ OMOTeHHBIE U TeTepOreHHbIE PEAKIIMH. 3aBUCUMOCTD
CKOpPOCTH TOMOT€HHBIX PEaKIMii OT KOHIICHTPALUH (3aKOH JeHCTBYIOMMX Macc). KoHncranTa
CKOPOCTH XUMHUYECKOU PEAKIIUH, €€ 3aBUCUMOCTb OT TEMIIEPATypbl. JHEPIUs aKTHBALINH.

SBnenue karanu3za. Katanusaropsl. [IpumMepsl KaTaIUTHYECKUX MTPOLIECCOB.
[IpencraBneHne 0 MEXaHU3MAaX TOMOTEHHOTO U F€TEPOTE€HHOrO KaTaau3a.

OO6partumele peaknu. XUMU4eckoe paBHoBecue. KoHcTanTa paBHOBECHS, CTETIEHb
npespanicHust. CMeleHne XUMUYECKOT0 PAaBHOBECHS 110 IEHCTBUEM TEMIIEPATYPhI U NABJICHUS
(xonnentpauun). [Tpunnun Jle-llartense.

PacTBopbl. PacTBOPUMOCTE BEIIECTB U €€ 3aBUCUMOCTD OT TEMIIEPATYPbI U IPUPOIBI
pactBopuTtels. CriocoObl BEIpaXKEHUSI KOHLIEHTPAIIMH PACTBOPOB: MAaCCOBast J0JIsI, MOJIbHASL OIS,
MOJISIpHAsi KOHLIEHTpalus, o0beMHas gosd. TBepable pacTBopbl. CIulaBbl.

OnEeKTpOIUTHI. PacTBOPHI 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALUS KUCIIOT,
OCHOBaHUH U coJiel. KHCITOTHO-OCHOBHBIC B3aUMOJICHCTBUSI B pacTBOpax. AM(POTEPHOCTb.
Crenenp aucconuanuu. lonHoe npoussenenue Boabl. Bogopoansiii nokasarens. ['uaponns
cosieii. PaBHOBecHe MeX Iy HOHAMU B PacCTBOPE U TBEpJoi (azoii. loHHBIC ypaBHEHUS PEaKIIHA.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH B pacTBOpax. OnpenencHue
CTEXHOMETPUYECKUX KOI(D(UIIEHTOB B YPABHEHUSIX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuid. Psaa craHgapTHBIX 3JIEKTPOIHBIX IOTEHIIUAIOB. JJIEKTPOJIN3 paCTBOPOB U PaCILIaBOB.
3akoHbI 3eKTpoan3a Papazes.

I1. D1eMeHTBHI U UX COeAMHEHUS
Heoprannyeckasi Xumus

AOUTYpHEHTHI TOJKHBI Ha OcHOBaHUU [leproanyueckoro 3akoHa 1aBaTh CPABHUTEIHHYIO
XapaKTEPUCTUKY JIEMEHTOB B IpyINax U Mepuoaax. XapakTepUCTHUKA 3JIEMEHTOB BKIIIOYAET:
3JIEKTPOHHBIE KOH(PUTYpAIlMK aTOMa; BO3MOYKHBIE BaJIECHTHOCTH U CTENIEHU OKUCIICHUS dJIEMEHTa
B COCIMHEHUSX; POPMBI IPOCTHIX BEIIECTB U OCHOBHBIC TUIIBI COSTUHECHUH, NX (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA, TaOOpaTOPHbBIE U MPOMBIIIEHHBIE CITIOCOOBI MOTYUEHUS;
pacrpoCTpaHEHHOCTh 3JIEMEHTa U €r0 COCIMHEHUM B MPUPO/IE, MPAKTUUECKOE 3HAUCHHUE U
o0yacTu mpuMeHeHust coeiuHeHui. [Ipu onrcannu XUMUYECKUX CBOMCTB AOJKHBI ObITH
OTPaKCHBI PEAKIINH C yYACTHEM HEOPTraHMYECKUX M OPTaHUYECKUX COCIMHEHUH (KUCIOTHO-
OCHOBHbBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE MPEBPAILICHNUS ), 4 TAK)KE Ka4YeCTBEHHbBIE
peaKkiuu.

Bonopoa. M3otonsl Bogopoaa. CoennuHeHus BOAOPOAA C METAUIaMU U HEMETaJIaMHU.
Bopa. Ilepokcun Bonopoaa.

lNanorensl. ["anorenoBogopoabl. ["anorenunpl. Kucinopoaconepskaiiyue coeTMHEHUS
xJjopa.

Kucnopon. Okcuapl u nepokcuabl. O30H.

Cepa. CepoBoaopo, cynbpuasl, nonucyinbduasl. Oxcunasl cepsl (IV) u (VI). Cepuucras
Y CepHasi KUCIOTHI U UX COJU. D(DUPHI CEpHON KUCIOTHL. THOCYIh(}AT HATPHSI.

A30T. AMMHaK, COJTM aMMOHMSI, aMUJIbl METAJIJIOB, HUTPUIbl. OKCUIBI a30Ta. A30THCTas
Y 230THAsI KUCIIOTHI ¥ UX COJH. DPUPHI a30THON KUCIOTHIL.

dochop. Dochun, pochuast. Oxucast hochopa (III) u (V). Manorenuasr pochopa.
Opro-, meta- u audocdopuas kuciaotsl. Oprodocharsl. Dpupsl PochopHOIt KUCTOTHI.

VYraepoa. M3otonsl yriepoaa. [Ipocreiiye yriieBogopoibl: METaH, STHIICH, alleTUJIEH.
KapO6uap! kanbiwst, amromuHus 1 xkene3a. Oxcuasl yriueponaa (II) u (IV). Kapbonwbt
NEPEXOIHBIX METAIIJIOB. YTOIbHAs KUCIIOTAa U €€ COJH.

Kpemunii. Cunan. Cununug maraus. Oxeug kpemuus (IV). KpemHuBbie KUCTIOTHI,
CUJIMKATBHI.

Bop. Tpudropun 6opa. Opto- u TerpabopHas KucIoThl. TeTpabopaTt HATPHS.

Hlenounsie MeTamibl. OKCUIBI, TEPOKCUIBI, TUIPOKCUIBI U COJU IIETIOYHBIX METAJUIOB.

[[lenoyHO3€EMENbHBIE METAJUIBI, OSPUIUTHIA, MATHUNA: UX OKCUJIBI, THIPOKCH/IBI U COJIH.



Amomunuit. OKcua, THAPOKCHU U CONH almtoMuHus. KoMIuiekcHbie coeiMHEHUs
amomunus. [Ipeacrapnenust o0 aOMOCHINKaATaX.

Menb, cepedpo. Oxcuast meau (1) u (I1), okecun cepedpa (I). 'mapookcun meau (I1). Conmu
cepebpa u meau. KommiekcHbie coeTMHeHnsI cepedpa U MEJIu.

Hunk, pryTh. OKCUIIBI IUHKA U PTYTU. [ MAPOKCHU IIMHKA U €TO COJIU.

Xpom. Oxcugst xpoma (II), (II1) u (VI). I'mapookcuast u comm xpoma (II) u (I11).
Xpomartsl u quxpomartsl (V). KommiekcHsie coenquuenus xpoma (I11).

Mapranen. Oxcuasl Mapranna (I1) u (IV). I'mapookcun u conmu mapranmna (I11). Manranar
U TIpMaHTaHAT KaJusl.

Kenezo, kobanbt, HUKeNb. Oxcuas xkenesa (1), (I1)-(11I) u (II1). 'napokcuast u con
xenesa (1) u (IIT). depparter (111) u (VI). KommnekcHsie coenuuenus xenesa. Conu u
KOMIUTEKCHBIC coenrHeHus kobanbTa (II) n Huxens (11).

Oprannyeckasi XuMust

XapaKkTeprucTUKa KaXKIO0ro KJlacca OPraHnYecKuX COeTMHEHNN BKIIIOYAeT: 0COOEHHOCTH
AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUSI COETMHEHUI TaHHOTO KJIacca, 3aKOHOMEPHOCTHU
U3MEHEHHUs (PU3UUECKUX U XUMUYECKHX CBOMCTB B TOMOJIOTHYECKOM PSIly, HOMEHKJIATYpPy, BUIbI
W30MEPHUH, OCHOBHBIC TUITBI XUMUYECKHUX PEAKINA U UX MEXaHU3MBbI. XapaKTEePUCTUKA
KOHKPETHBIX CO€MHEHUN BKIIIOUaeT PU3NYECKUE U XUMUYECKHE CBOMCTBA, JaOOpaTOpHbIE U
MPOMBINIICHHBIE CIIOCOOBI MOTy4YeH s, 00JIacTu npuMeHeHus. [Ipu onrcaHuu XUMHUYIECKUX
CBOMCTB HEOOXOAMMO YUUTHIBATh PEAKIIMH C YYACTHEM KaK pajiKala, Tak U (pyHKIHOHAIbHOMN
TPYIIIBL

CtpykTypHas TeOpHs KaK OCHOBA OPraHUYECKOW XUMUU. Y TJIEPOIHBINA CKENIET.
OyHKIMOHANbHAA Ipynna. 'omonorudeckue psaasl. M3oMepusi: cTpykTypHas U
npoctpancTBeHHas. [IpencraBnenne 06 onTuyeckoi n3oMepuu. BzauMHoe BiIusTHHE aTOMOB B
Monekyie. Knaccudukaiys opraHiuecKux peakinii o MeXaHU3My U 3apsily aKTUBHBIX YaCTHII.

AJKaHBI U TUKIIOATKAHBI.

AnkeHbl U HuKI0aIKeHbl. CONpsKEHHBIEC JTUEHBI.

Anxunbl. KHCITOTHBIE CBOMCTBA AJIKUHOB.

ApomaTtudeckue yrieBoaopoas (apeusl). benszon u ero romonoru. Ctuposn. Peakiuu
apOMaTHUYECKOIN CUCTEMBI U YIJIEBOAOPOAHOIO panukana. OpueHTUpyroliee AeiCTBUE
3aMecTHTeNnel B 6eH301bHOM Koublie (opueHTanThl [ 1 Il poxa). [ToHsiTHe 0 KOHAEHCUPOBAHHBIX
apoOMaTHYECKHX YTJIEBOJOPOIAX.

["ajioreHONPON3BOIHBIE YTIIEBOIOPOIOB: AIKUII-, apUJi-, U BUHWITAIOreHUAbl. Peakiuu
3aMEeUICHUS U OTIIETIIICHHS.

CnupThl IpOCThie U MHOTOATOMHEIE. [lepBUUHbBIEC, BTOPUYHBIE U TPETUYHBIE CITUPTHI.
®enoubl. [IpocThie 3¢gupsl.

KapOoHunbpHBIE COeTUHEHUS: allbJIETH Bl U KETOHBI. [IpeenbHble, HenpeneabHbie U
apoMaTHYECKHE albJAETUIbI.

Kap6oHnogsie kucnotsl. [IpeaensHbie, HenpeaenbHbIE B ApOMAaTUYECKUE KUCITOThL. MOHO-
U TUKapOOHOBbIE KUCIOTHI. [Ipon3BoaHbIE KAPOOHOBBIX KUCIIOT: COJIH, aHTHJIPHIBI,
raJIOTeHAHTHAPUIBI, CIIOKHBIC d(UPBI, aMHU L. JKUPBL.

HuTpocoenunenusi: HUITpoMeTaH, HUTPOOESH30I.

AwmuHbL. AnudaTudeckie U apoMaTHIecKkre aMuHbl. [lepBUYHbIE, BTOPHYHBIC U
TpeTuyHble aMUHBL. OCHOBHOCTh aMUHOB. YeTBepTHUHbIE aMMOHHUEBBIE COJIM U OCHOBAHUSI.

l"anoren3amernieHHbIe KUCTOTHI. OKCUKUCIOTHI- MOJIOUHAS, BAHHAS U CATUIIUIOBAs
KHUCTIOThl. AMUHOKHUCIIOTHL: TJIMIIMH, aJJaHWH, [IUCTEUH, CEpUH, (eHUIATaHUH, TUPO3UH, JIN3HH,
riryramuHOBas kucnota. [lentunsl. [IpeacraBneHue o CTpykType OEIKoB.

VYrneBonbl. MoHOcaxapubl: prbo3a, 1e30kcupubo03a, TIIoKo3a, ppykrosza. [{ukmmaeckue
dbopMbl MOHOCaxapu0B. [TOHSATHE O IPOCTPAHCTBEHHBIX N30MEpax YIrieBOA0B. Jlucaxapust:
caxapo3a. [Tonucaxapusl: Kpaxmail, HeJITI0I03a.

[Muppon. [Mupuaun. [TupuMuUIMHOBEIE M MYPUHOBBIE OCHOBAHUSI, BXOSIINE B COCTAB
HYKJIEMHOBBIX KUCIOT. [IpencraBienne o CTpyKType HyKIEMHOBBIX KHCIIOT.



Peakuuu nonuMepusanuu u noaukoHaeHcauuu. OTaeabHble TUIIBI
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: TIOJUATHIIEH, ITOJIMIIPOIIMIIEH, ITIOJINCTUPOI,
HOJMBUHUIIXIJIOPU/I, TOJIUTETPAPTOPITHIICH, KAYUyKH, COTIOIMMEPHI, (heHO-(popMabIerugHbe
CMOJIBI, HICKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA.
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