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IIPOI'PAMMA BCTYINUTEJbHbIX UCIILITAHUAM ITO XUMUH

Yacre 1. OcnoBHLIE MOHSATHA U 3aAK0HLI XUHMHIH

IIpeamer xumun. Ponb XMMHH B IPOMBIIUICHHOCTH. ATOMHO-MOJIEKY/IDHOE y4YCHHE B
xuMuH. Xumudecknii snement. Knaccuukanus BemecTs. Monekyna. Atom. DnekTpoH. Mon.
OrnocutenbHass aromHas macca. OTHocuTesbHas MoJsiekylspHas Macca. Monbs. MonsipHas
macca. XwuMmudeckue (GoOpMyiabl. XHUMHUYCCKHE IIPEBpalicHHUs. 3aKOH COXPAaHEHHs MAaccChl
BEINECTBA. 3aKOH COXPaHEeHHs YHepruu. 3aKOH IIOCTOSHCTBA cocTaBa BelecTBa. CTeXHOMEeTpHs.

Crpoenune aroma. Cocras aroMHbIX siyiep. M3orornsl. CTabunbHbIE H HECTaOHIBHBIE Apa.
PajnoakTHBHEIE IPEBPAICHHUS, JIETICHHE S/iep W SJIePHBIM CHHTE3. YpaBHEHHE PaHOaKTHBHOIO
pacnana. [lepuon nomypacnazna.

JlBolicTBenHas mpupona 3eKTpoHa. CTpoeHHe 3JEKTPOHHBIX O000JIOYEK aTOMOB.
Kpanrossle uncia. AToMHBIE opbuTanu. DinekTporHble ¢opmyisl. [Ipuruun Ilaynu. ITpaBuno
XyHja.

Teopernyeckoe obocHoBanue nepuonndeckoil cucrems! anementos .M. Menneneesa.
[lepuomuyeckuii 3aKkoH W TNEpHOJMYECKas CHCTEMa 3JIEMEHTOB B CBETE YYEHHS O CTPOECHHH
aTOMOB.

XuMuyeckas CBA3b. THIBI XHMHUYECKHUX CBSI3CH: KOBAJICHTHAs, HOHHAs, METaJLIMYECKas,
BojlopoiHas. MexaHu3Mbl 00pa3oBanus KOBaJIGHTHOH CBS3H: OOMEHHBII M JIOHOPHO-
aKIenTopHbd. DHeprud cBsa3d. lloTeHnman HOHH3alMH, CPOJACTBO K  BIIEKTPOHY,
JNIEKTPOOTPUIIATENBHOCTE. [losipHocTs cBA3H, HHAYKTUBHEIL 2 dekT. Kparaeie ceazu. Mojens
rubpuu3amn opouTaneif. CBA3b 2J€KTPOHHOH CTPYKTYPBI MOJEKYI € HMX T€OMETPHYECKHM
CTpoeHHeM (Ha IpUMepe COeJIMHEHMH DIIEMEHTOB 2-T0 eproa). Jlemokanusamus 3JIeKTPOHOB B
CONPSDKEHHBIX CHCTeMax, Me3oMepHbIi Qdekt. [TonsTie o MonekynsipHEIX opOUTaILIX.

BanenTHocTe u creneHb okucienus. CrpykrypHbie (Qopmyibsl. M3omepusa. Bumsl
H30MEPHH, CTPYKTYpHAs U IPOCTPAHCTBEHHAs H30MEPHS.

ArperaTtHple COCTOSHHSI BEIIECTBA M IEPEXOJibl MEXKAY HHMMH B 3aBUCHMOCTH OT
TeMIieparypsl U aasjenus. a3l ['a3oBbie 3akoHblL YpaBHenue Knaiinepona-Menzeneesa. 3akon
ABorazpo, MOIsApHbIA 00BeM. JKuakocTu. Accouuanus MoJieKysl B JKUAKocTAX. TBepabie Tena.
OCHOBHBIE THITBI KPHCTAUTHYECKHX PELIETOK: KyOMUYECKHE U IeKCarOHasbHbIE.

Knaccuduxanus # HOMEHKIATypa XMMHMUYECKUX BellecTB. MHAMBHyalbHbIE BELIECTRA,
cMecH, pacTBophl. [IpocTrie BemecTBa, amiorponus. Metamnsl M Hemeramnbl. CIOKHBIE
Bemiectsa. OcHOBHBIE KJIACCHI HEOPraHWYECKUX BEIIECTB: OKCHILI, OCHOBAHHS, KMCIOTEI, CONH.
KowmriekcHble coemunenus. OCHOBHBIE KIJIACCBI OPraHMYECKHX BELIECTB: YIVIEBOJIOPOIBI,
rajlored-, KHCIOpOJ- M aszorocojepkaiiue BemlectBa. Kapbo- u rereponukisl. [losmmepsr u
MaKpOMOJIEKYJTHI.

XuMuueckie peakii u ux kinaccuukanus. THIBI pa3peiBa XMMHYECKHX cBs3ei. T'oMo-
W reTepoJIMTHIYECKHE peakiui. OKHCIHTEIbHO-BOCCTAHOBHTENIBHBIE PEAKIIHH.

Ternosele >dekThl XMMUYECKUX peakiid. TepMoxumuueckue ypaBHeHHs. TemsoTa
oOpa3oBaHMs XHMMHUECKHUX COeMMHCHUH. 3aKoH ['ecca B ero clieICTBHS.




CKOpOCTh XUMHYECKOH peakiii. [IpecTaBIeHne 0 MEXaHU3MaX XUMHYECKHX PeaKiui.
DyleMeHTapHas CTagus peaknud. [OMOreHHBIE H TeTepPOreHHBIE PEAaKIHH. 3aBHCHMOCTh
CKOPOCTH TOMOTCHHBIX pPeakimii OT KOHILEHTpalMH (3akoH AelicTByromux macc). Koncranrta
CKOPOCTH XMMHUECKOH PEeaKiliH, e 3aBHCUMOCTh OT TeMIIepaTyphl. DHEPIUsl aKTHBAIMH.

Spnenne  karanmza.  Kartanuszaropbl.  IIpumepsl  KaraluTHYECKHX  IIPOIECCOB.
[IpencraBneHre 0 MexaHH3MaxX TOMOTEHHOIO H F€TEPOTEHHOTO KaTalu3a. '

OGparumMble peaknuu. XuMHdeckoe paBHoBecue. Komncranra paBHOBECHS, CTCICHb
npepparmenuns. CMeIenne XUMUTIEeCKOT0 PABHOBECHS MO JEHCTBHEM TEMIIEPATYPLI U AaBJICHHSA
(xomumentparwn). [Tpuranun Jle [larense.

JHucnepcurie cucremsl. Kommonmuble cucreMbl. PactBopel. Mexanmsm o0Opazosanmns
pacTBOpoB. PacTBOpMMOCTH BelECTB M €€ 3aBHCHMOCTh OT TEMIEPATypbl H PHPOMLI
pacteopuTers. CrocoOb! BeIpaxKeHHs KOHIICHTPALHH PacTBOPOB: MAaccoBas J0Jisd, MOJIbHAs O,
MOJIApHas KOHIEHTpanus, o0beMHas goist. OmiHune QU3HIecKHX CBOICTB pacTBOpa OT CBOMCTB
pactBopuTens. TBepasle pacTBopel. Crinassl.

DeKTpONUTEL. PacTBOPBI DICKTPOIUTOB. JJIEKTPOJIIMTHYECKAS JIHCCOLMAIMA KHCIIOT,
OoCcHOBaHUH M conel. KMCIIOTHO-OCHOBHEIE B3aUMOIEHCTRBHS B pacTBopax. [IpoToHHBIE KHCTIOTHI,
xucinothl JIpronca. Am@orepHocTs. Koncranta mucconmanuu. Crenens aucconuanud. Monnoe
NpoM3BeJieHre BObl. Bonoponuslil noxasarens. I'uaponus coneii. PapHoBecne MeXKIy HOHAMH B
pacteope u TBeproii ¢asoif. I[Ipouseenenue pacteopuMoctH. OOpasoBaHHE TIPOCTEHITHX
KOMIUIEKCOB B pactBopax. Koopmunanpnonnoe umcio. KoHcTaHTa ycTOHYMBOCTH KOMIIJICKCOB.
WMonnbie ypaBHEHHS peaKiiii.

OKHCITHTENBFHO-BOCCTAHOBUTE/IBHEIE  PEaKIHH B pacTBOpax. Onpejnenenne
CTEXHOMETPHUYCCKHX KOI(P(DHUIIMEHTOB B ypPaBHEHHAX OKHCIIHTEILHO-BOCCTAHOBHTEIBHBIX
peakumit. CrammaprTHble IOTEHIMANbl OKHCIHTEILHO-BOCCTAHOBHTENBHBIX —pPEaKmui. Ps
CTAHJAPTHBIX DJIEKTPOMHBIX TOTEHIHAIOB. OJJNEKTPOJH3 PacTBOPOB M PAaCIUIaBOB. 3aKOHBI
snextposnia Papanes.

Yacre I1. Heopranmyeckasi XuMHs

Ha ocnopanum Ilepwosmdeckoro 3aKoHa HeOOXOOMMO JaTh  CPAaBHHUTENBHYIO
XapaKTEPUCTHKY JICMEHTOB B TIPyNIax H HepHojax. XapaKTepHCTHKA JJIEMEHTOB BKIIOYAET:
SIEKTPOHHBIC KOH(GUTYPALIUH aTOMa; BO3MOKHBIC BaJICHTHOCTH M CTEIICHH OKHCICHHS 3JIEMEHTa
B coeamHenusx; (OPMbI IPOCTHIX BEINECTB H OCHOBHBIE THIBI COEIUHEHHH, HX (QH3MUYECKHE H
XMMHYECKHEe  CBOMCTBa, J1abopaTopHble W HPOMBIIUICEHHBIE  CIHOCOOBI  MOIY4eHHS,;
PacIpoCTPaHEHHOCTh DJJIEMEHTa U €ro COeIHHEHHH B NPHPOJE, NPAKTHYECKOES 3HAUYCHHE H
o67acTH npHMeHenus coemuncHmit. [Ipy OmMHMCAaHHM XUMHYECKHX CBOHCTB JOJDKHBI OBITH
OTpa)KeHBI PEaKIHH C yJacTHeM HEOpPraHHYeCKHX H OPraHH4YeCKHX COEJMHEHHH (KHCIIOTHO-
OCHOBHBIE H OKHCIIHTEIbHO-BOCCTAHOBHUTENLHBIE IIPEBpAIllEHHS), & TaKKe Ka4eCTBEHHEIC
peaKITiu.

Bogopox. M3otonsr Bomopoma. CoeaMHeHHMs BOAOPOJA C MeTaljlaMH H HEMETajlIaMH.
Bopa. ITepokcu Bojiopoza.

Tanorensl. T'amorenoBomoponbl. ['amorenuyel.  Kucnoponcoaepxkaiipe CoeqHHEHHS
XJopa.

Kucnopon. Oxcuab! 1 nepokcuisl. O30mH.

Cepa. Ceposomopon, cynbhuast, nonucynshuasl. Okeunsl cepsl (IV) n (VI). Cepuucras
¥ CepHas KUCIOTHI M HX COJH. D(QHUPEI cepHOH KHCIOTEL THocynndar HaTpus.

A30T. AMMHMaK, COJIH aMMOHHSI, aMHbl METAJUIOB, HUTPUABL. OKCHIBI a30Ta. A30THCTad
M a30THAs KUCIIOTHI H MX COJIA. DPUPHI a30THOM KHCIIOTHL

docdop. @ochun, pochuaer. Oxucasr pocdopa (III) u (V). Iamorennasr docdopa.
Oprto-, meta- u qudochopras xucnorel. Oprodocdarsl. DPups! GocopHOH KHCIOTEL




Vrepoa. Mzoronsl yrepona. Ilpocreiiinie yreBog0poasl: METaH, JTHIICH, ALlETHIEH.
KapOuael Kanbipds, antoMuHMs H oxene3a. Oxcuapl yraepopa (II) u (IV). KapGonumer
IePexXoaHbIX METaJlJIOB. VroapHas KHCIIOTA H €€ COJIH.

Kpemumii. Cunan. Cumunuyn marnus. Oxeun kpemuus (IV). Kpemuupble KHCIIOTEI,
cunukarkl. Bop. Tpudtopun 6opa. Opro- u TerpabopHas kucioTel. Terpabopar HaTpHsL.

Bnaropojnsie rassl. [IpuMeps! coefuHEHHA KPUNITOHA U KCCHOHA. ;

Ilenounbie MeTambl. OKCH/IBI, TEPOKCHABI, THAPOKCHABL U COJH IMETOYHBIX METAJLIOB.
Illenouyno3eMeNbHbBIE METa/UIBl, OEpWIUIHHM, MarHmil: HX OKCHIBI, THIPOKCHABI H  COJH.
ITpencrapienue 0 MarHuiopraHHYECKHX COeMHEHHX (peakTHB I pHHbapa).

Amomuani. OKCHA, THOPOKCHA H COJIM aIOMHUHHA. KOMIUIEKCHBIE COEJIMHEHMS
amoMunns. [Ipencrapnenns o0 alltOMOCHIINKATAX.

Mens, cepebpo. Oxeuppl menu (1) u (1), oxenn cepedpa (I). I'mapooxenn meau (1I). Conn
cepeOpa u Mean. KoMmIiekcHble coelMHEHHs cepedpa i MEIH.

ITusk, pryTh. OKCHIABI IMHKA H PTYTH. [ MAPOKCH]] IMHKA ¥ €70 COJIH.

Xpom. Oxcuapl xpoma (II), (III) u (VI). I'mapooxcuaer u comu xpoma (II) u (III).
Xpomarst u guxpomarsl (VI). Komnnekcusle coemunenus xpoma (I1I).

Maprasneit. Oxcuast Mapranna (II) u (IV). I'mapooxeun 1 conu mapranna (II). Manranar
W TIepMaHraHar Kajus.

Keneso, kobanet, Hukens. Oxcuanl xenesa (II), (IN)-(IT) u (). IN'mgpokcuasl U conu
aenesza (II) m (I1). Depparer (III) u (VI). Kommiexcuble coenunenns xenesa. Comu u
KoMmIutekcuble coequnenus kobanera (1) u nuxens (1I).

Yacrs 111. Oprannyeckas XuMus

XapakTepHCTHKa KKIOTO Kilacca OPraHHYecKHX COeJHHEHHH BKIIIOYAcT: 0COOECHHOCTH
AIIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHMS COEJMHEHUH JaHHOTO Kiiacca, 3aKOHOMEPHOCTH
H3MEHEeHHs (PU3MHEeCKHUX M XMMHYECKHX CBOHCTB B FOMOJIOIHYECKOM DSy, HOMCHKIIATYPY, BHIIBI
H30MEPHH, OCHOBHBIE THIIBI XHMHYECKHX peaKIui M HX MeXaHH3MbL XapakTepuCTHKa
KOHKPETHBIX COCIMHEHHI BKIIOYaeT (PH3HUEeCKHe M XMMHYECKHE CBOHCTBa, JJaOOpaTopHBIE H
IPOMBINIUIEHHBIE CIIOCOOB HONydYeHHus, obnacTu npumeHenud. I[Ipu onucanul XUMHYCCKHX
CBONCTB HEOOXOIMMO YYHTHIBATH PEaKIHH C YJaCTHEM Kak paJukana, Tak H (yHKIHOHAILHOH
TPYIIIBL.

CrpykrypHas TeopHs KaK OCHOBA OpraHMYEeCKOH XHMHH. YIIEPOIHBIA CKEJICT.
dynkuMoHambHass ~ rpymnna.  loMojorudeckme — psgsl.  Msomepusa:  cTpykrypHas
npocrpanctsenras. [Ipejcrapienne o6 onTHyeckoil M3omepHH. B3anMHOe BIMsSHHE aTOMOB B
monekyie. Knaccnbukanys opraHMYecKiX peakiuyi Mo MeXanu3My u 3apsIy aKTHBHBIX YaCTHIL.

AJKaHbl ¥ UKII0aKaHbl. KoHpopMepsL.

AJKeHBI H THKJI0aNKeHbl. CONpsyKeHHBIE JHEHBL.

Anxunbl. KHCIIOTHBIE CBOKCTBA aJIKHHOB.

Apomariueckde yriieBogopossl (apensl). bernson u ero romosoru. Crupon. Peaxnuu
apoMariuecKoil CHCTeMBI W  YINIEBOAOPOAHOTo pagukana. OpueHTHpyloIIee JIeHCTBHE
samectuTeneit B 6ensonsHoM Konblle (opueHTanTsl | 1 Il pona). [TonsTHe 0 KOHIEHCHPOBAHHBIX
apoMaTH4YeCKUX YIIIeBOAOPOIaX.

[anoreHonpor3BOAHBIC YIICBOIOPOIOB: alKWI-, apuil-, 1 BUHHITaNOreHuAl. Peaxiun
3aMelleHus U OTIIEIUICHHS.

CrHpTel NPOCTBIE M MHOTOATOMHBIE. [lepBHYHEBIE, BTOPHYHBIE H TPETHYHBIC CITHPTBHIL.
@enonel. IIpocTeie 3upsL.

KapGoHunbHBIE cOeIMHEHHs: anb/Aeruabl M keroHsl. llpenenbnrbie, HenpejesbHBIC H
apoMaTHYecKue ambaeripl. [[oHsTHE 0 KETO-€HONLHON TayTOMEPHHU.

Kap6onosnie kucioTel. [Ipenenbible, HelpeAebHbIe H apOMaTHIecKie KUCI0TeL. MomHo-
W aukapOoOHOBBIE KHCIOTEL llpow3Bommble KapOOHOBBIX KHCJIOT: COJIH, AHTHIPH/IBL
raJloreHaHrHAPH B, CIOIKHEBIE d9GUPLI, aMUALL HUPEL




HuTtpocoeuueHns: HUTPOMETaH, HUTPOOEH30I.
Amunpl.  Ammdarnyeckne M apoMaTHdecKue amuHbl. [lepBuuHbIE, BTOPHYHBIE N

TpeTHYHbIe aMUHEL. OCHOBHOCTE aMHHOB. UeTBEpPTHYHLIC AaMMOHHEBBIE COJIH H OCHOBAHHMSI.

Tanorensamemnensbie  KHCIOTBL. OKCHUKHCIIOTHI: MOJIOYHAs, BHHHAs W CalUIHIIOBAs
KHUCIOThI. AMUHOKHCIIOTEL: IJIHIHH, aJlaHWH, [[MCTEHH, CEPHUH, (hCHHIIANaHHH, TI{pOBI/IH JIU3UH,
nryramuHoBas kuciora. [lentuant. Ipencrapnenue o CTpyKType OEIKOB.

VrieBoasl. Monocaxapuael: prubo3a, ne3okcupubosa, Irokosa, gpykrosa. Llukmmaeckue
dopmbl MoHOCaxapui0B. [IoHATHE O MPOCTPAHCTBEHHLIX M30MEpax YINEBOAOB. Jlucaxapuuibr:
neo61o3a, MajikTo3a, caxaposa. Ilonucaxapu/iel: Kpaxmal, IEIII0n03a.

[Tuppon. IMupuus. [ITMpEMEIMHOBBIE M IyPUHOBBIE OCHOBAHHSA, BXOIIINEC B COCTaB
HYKJIEHHOBBIX KHCIIOT. [IpecraBienne 0 CTpPyKType HyKJICHHOBBIX KHCIIOT.

Peakiuy NOJIHMEPH3AINAT U TOJMKOHAeHCAHH. OTAE/IbHBIE THIIBI BBICOKOMOJICKYJISPHBIX
COEIMHEHHH: [TOJTMATHIIEH, TTOTHUITPOIIHIIEH, MONUCTHPOJI, TTOJIMBHHUJIXJIOPU]T,
nonuTeTpadTOpITHIEH, — KAaydyKH,  COTOIMMEPBL,  ()eHON-(h)OpMAaNbIETHIHBIE  CMOJBI,
HCKYCCTBEHHBIE H CHHTETHUYECKHE BOJIOKHA.
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