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IIPOTPAMMA BCTYIHUTEJBHBIX UCHBITAHIUN IO XUMHH

Yaers 1. OcHoBHBIE MOHATHA H 32aKOHBI XHMHH

IIpeamer xumuu. POl XMMHH B HPOMBIIUICHHOCTH. ATOMHO-MOJIEKYISIPHOE ydEeHHE B
XxuMuH. XuMuueckuii snement. Knaccuukamus seniects. Monexyna. Artom. Dnexrpon. Hom.
OrHocuTennuas aroMHas macca. OTHocHTelbHas MoJiekynspHas Macca. Moabs. Mosipras
Macca. XuMmudeckue (OpMyJTel. XHUMHYECKHE IpeBpalleHus. 3aKoH COXPaHEHHs MacChl
BEINECTBA. 3aKOH COXPAHEHHUS YHEPIHH. 3aKOH I1I0CTOSHCTBA cOCTaBa BellecTBa. CTEXHOMETPHSL.

Crpoenne aroma. CoctaB aroMHBIX sijiep. M3oTonsl. CTaOHIbLHEIE B HECTAOMIIBHBIE SIPA.
PagroakTHBHEIE IPEBPAINEeHus, JCICHHE Aep H ANEPHBIA CHHTE3. YPaBHCHHE PAHOAKTHBHOTO
pacnana. [lepuon nomypacnasa.

JlgoiictBeHHas mpupoja oMekTpoHa. CTpoeHHe SICKTPOHHBIX O00NIOYEK AaToMOB.
KganToBble umcna. AToMHBIE opOuTanu. DnexTponnble Gopmynsl. [Ipunnun Ilayma. IIpasuiao
Xynga.

Teopernueckoe 000CHOBaHHE NEPUOAHUECKOil cucTembl anementos JILM. Menpeneesa.
[lepropuuecknii 3aKOH ¥ TEPHOJMYECKas CHCTEMA DIEMCHTOB B CBETE YHUCHHS O CTPOCHHH
aTOMOB.

Xumudeckas cBA3b. THITBI XMMHUSCKHUX CBS3EH: KOBaJIEHTHAd, MOHHASA, MCTAIHYECKas,
BofopoaHas. MexaHuaMbl 00pa3oBaHMS KOBAICHTHOW CBsi3H: OOMEHHBIH M JTOHOPHO-
aknentopupiii. Omeprus cBsa3d. lloTemmman  MOHM3AlWK, CPOACTBO K DIEKTPOHY,
ANIEKTPOOTPHIATENBHOCTE. [T0JSIPHOCTD CBA3H, HHAYKTHBHBIA 3 ext. Kparusie caazu. Mozens
ruOpunzanni opoutaneil. Cpa3b NIEKTPOHHOH CTPYKTYPhl MOJIEKYJ € UX IE€OMETPUYECKHM
cTpoeHneM (Ha MpUMEpPE COSTHHEHHNH 3IeMeHTOB 2-To nepuoia). Jlemokannsaiys 5JIEKTPOHOB B
COTIPAIKEHHBIX cHCTEMax, Me30oMepHBIT 3¢ dext. IToHnaTHe 0 MONEKYIAPHBIX OPOUTAIISIX.

BaneHTHOCTH W cTenenb okuciaeHusa. Crpykrypubie ¢opmynsl. Hzomepua. Bums
H30MEPHH, CTPYKTYPHAs H IIPOCTPAHCTBEHHAS H30MEPHS.

ArperarHble COCTOSHHS BEIIECTBA M NEPEXOAbl MEXIYy HHMH B 3aBHCHMOCTH OT
TemIeparyps! i fasinenus. I'assl. ['a30Bbie 3akonsl. Ypasnenue Kiaiinepona-Meneneesa. 3akoH
ABorazpo, MonapHbIH 06beM. JKuAKoCTH. AccolMalus MOJNEKYI B JKHAKOCTAX. TBepAple Tena.
OCHOBHEBIE THITBI KPHCTAJUTHICCKUX PEIIETOK: KyOHYECKHEe H FeKCaroHajbHbIe.

Knaccudukarust 1 HOMEGHKIIAaTypa XMMHYECKHMX BEINECTB. MHIMBH/IyallbHBIC BELICCTBA,
CMECH, pacTBOpHL. IIpocThic BEIIECTBA, AUIOTPONHA. MeTamisl B HeMeTalibl. CIOXKHBIE
geniecTBa. OCHOBHBIE KJIACCHI HEOPTAHMUECKHX BENIECTB: OKCHJIBI, OCHOBAHMUs, KHCIOTHI, COJIH.
Kommuexcnole coemuHedus. (OCHOBHEIE KJAcChl OPraHWYECKHX BEIIECTB: YINICBOJIOPOIBL,
rajioreH-, KMCJIOPOA- M asorocojcpikaniue Bemecta. Kapbo- u rereponukisl. [lomimepsl u
MaKpOMOJIEKYJIBL.

XuMuueckue peakliuy 1 ux knaccuukanust. THIIBI pa3pbiBa XMMHYECKUX cBA3ed. ['omo-
H reTepoJInTHYecKie peakuy. OKHCIUTEILHO-BOCCTAHOBUTENIbHBIC PEAKIIHH.

TeroBble d(@dexTsl XumHuecKuX peaknuil. TepMoxumuueckue ypasnenus. Terora
oOpaszoBanus XUMHUECKUX coeliHennii. 3akoH I'ecca u ero crecTBHS.



CxopocTh xumuueckoit peaxnun. IpecTapinenne 0 MexaHu3Max XHMHYCCKHX PCAKIIHH,
DeMeHTapHAs cTafus peakiuu. [OMOreHHbIE H TeTEPOTEHHBIE PEaKiHH. 3aBHCHMOCTb
CKOPOCTH TOMOTCHHBIX peakIdi OT KOHLEHTpAlMH (3aKOH ACHCTBYIOMINX macc). KoHcranta
CKOPOCTH XHMHYECKOH PeakifiH, ee 3aBHCHMOCTh OT TEMIIEPATYPBI. JHEPIHsl AKTHBAIHH.

Spnenne  xarammza.  Karammzatopel.  [lpumepsl  KaTalUTHYECKHX  IPOIECCOB.
[TpencrasieHne 0 MEXaHU3MaX TOMOTEHHOTO U TETEPOTeHHOr0 KaTainsa.

OGparuMmble peaknuu. XHMHueckoe paBHoBecHe. KoHcTanTa PaBHOBECHS, CTCICHDB
npespatieHns. CMeleHne XHMHYECKOTO PABHOBECHS 1101 JICHCTBHEM TEMIIEPATYPhl U JIaBJICHHS
(xonuenrpanuu). [Ipuanun Jle Ilarense.

ITucniepcuble cucTeMbl. Kommmouanble cucTeMbl. PactBopel. Mexanusm o6pasoBanus
pacTBopoB. PacTBOPHMOCTH BEHIECTB M €€ 3aBHCHMOCTB OT TeMIEpaTypbl H IIPUPOJIBI
pacteopuTesst. CrocoObl BRIPOKEHUS KOHIIEHTPAIIHH PaCTBOPOB: MaccoBas JI0JLi, MOJIbHAs [0,
MOJISIpHAs KOHIIEHTparms, o0beMHas aoist. OTiune (U3MIECKUX CBOHCTE PacTBOPa OT CBOHCTB
pactBoprTessi. TBepabie pacTBophl. CITaBbl.

DNEKTPONHUTEL. PacTBOPBI 2IEKTPONUTOB. JJIEKTPONHTHYECKAs IHCCOLHAIMS KHCIIOT,
ocHoBanmii B coseif. KHCI0THO-0CHOBHBIC B3aUMOJICHCTBUSA B pacTBOpax. IIpoToHHLIE KHCTIOTEL,
kucnoTsl JIstonca. Am¢otepuocts. Koncranra mucconnanuu. Crenens aucconuanuu. Moxnoe
TIPOM3BE/IEHHE BOjIbl. BOLOPOMHBIH NoKasaTelb. I uaponns coneil. PaBHoBecHe MKy HOHAME B
pacteope m TBepuoit ¢asoit. Ilpoussenenne pactBopumoctd. OOpasoBaHHE TPOCTCHIINX
KOMITIEKCOB B pactBopax. Koopmunanmonnoe umcno. Koncranta ycTOHYHBOCTH KOMILICKCOB.
WoHHbIC YpaBHEHUS PEAKLIHH.

OKHCIIHTEIFHO-BOCCTAHOBUTEIILHEIE peaxuu B pacTBopax. Omnpenenenne
CTEXHOMETPUUECKHX KO3()(QUIHMEHTOB B  YPABHCHUAX OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaxrmii. CTaHmapTHble HOTCHIMANBI OKHCIHTENIBHO-BOCCTAHOBHTEIBHBIX — peaKiuid. Psi
CTAHJAPTHBIX DJICKTPOIHBIX MOTCHIHANOB. ODJIEKTPOJIM3 PacTBOPOB U PACIUIABOB. 3aKOHBI
anekTposuza Papazes.

Yacrs I1. Heopranudeckasi XUuMHs

Ha ocHoBanuu IleprogMduecKoro 3akoHa HEOOXOAMMO  [arh  CPaBHHUTEILHYIO
XapaKTEPHCTHKY DJIEMEHTOB B IPYNIAax M IEpHOJax. XapakTepHCTHKA DIEMEHTOB BKIIOYACT:
3EKTPOHHBIE KOH(PUTYpaIHH aToMa; BO3MOIKHBIE BAJIEHTHOCTH M CTCIICHH OKHCIICHHUS 3JIeMEHTa
B COeUHEHH:AX; (POPMBI MPOCTHIX BEIIECTB M OCHOBHBIE THIIbI COEAMHEHHH, UX (QU3HYECKHE U
XUMHYECKHe  cBOicTBa, JaboparopHble W HPOMBIIIIEHHBIE — CIIOCOOBI  IIOJYYEHHS;
PAaCIIPOCTPAHEHHOCTh IEMEHTAa M €ro COCAMHCHWH B IPHPOJE, MPaKTHYECKOE 3HAYCHHE H
06IacTH NpYMEHeHHs coeIuHeHMH. [IpH OINMCAHMH XMMHYECKHX CBOMCTB JOJDKHBI OBITH
OTpakeHBbl PEAKIMH C YYacTHEM HEOPraHMHYEeCKAX M OPTaHMYECKHX COCAMHCHHil (KHCIIOTHO-
OCHOBHBIE M OKHMCIHTEILHO-BOCCTAHOBUTENILHLIE TIPEBPALICHUS), a TakikKe Ka4CCTBCHHBIC
PeaKiuH.

Bojopon. Mzotonsr Bojopona. CoeauHeHus BOAOpOJia ¢ MeTallaMH H HEMETaJlJIaMH.
Boga. [Tepokcua Bogopoa.

[anorensl. Tanorenosomopoabl. [amorenunel. Kucnmopopconepxkaiye COCTHHEHHA
XJiopa.

Kucnopos. Okcuyibl 1 nepokcuabl. O30H.

Cepa. Ceposonopon, cyibdupt, momucynbduasl. Oxenanl cepet (IV) u (VI). Cepaucras
¥ cepHast KHCIIOTHI ¥ MX COTH. D(QUPEI cepHoii Kucnotel. Tuocyibpar narpus.

A30T. AMMHAK, COJIM AMMOHHS, aMHIbI METAIUIOB, HUTPH/ibl. OKCHABI a30Ta. A30THCTas
M a30THas KMCIIOTEI H HX COJIH. D(QUPBLI A30THOH KHCIIOTHI.

dochop. Pochun, Gocunst. Oxucapr docdopa (1) u (V). Tanorenumpr pocdopa.
Oprto-, meTa- u gudochopuas kucnotel. Oprodocdarsl. Ddupst GpocdopHOi KHCTOTHI




Vrnepon. Wzoronsr yrmepoza. Ilpocreiiinne yrneBogopozsl: METaH, THIICH, allCTHIICH.
Kapbumer kanemus, amommuus u okeresa. Oxcuasl ymiepoma (II) u (IV). KapOGonmet
HEPEXOIHBIX METAIIOB. YTONbHAsl KUCIOTa H €€ COJIH.

Kpemunii. Cunan. Cwmnuy maraua. Oxeun kpemuus (IV). KpemHHBBIE KHCIOTEL
cusnkatsl. bop. Tpudropua 6opa. Opro- u Terpabopnas kuciotel. Tetpabopar Harpust.

Brnaroponmsie rassl. [lpuMepsl cOe/IMHEH I KPHITOHA M KCEHOHA.

lenounsie MeTamtbl. OKCH/IBIL, TEPOKCHABI, THIPOKCH/IBI H COJIH LICJIOYHEIX METAJIOB.
[[{enouno3eMeNnbHBlE  METAUILL, OepHJUIMH, MATHHH: HMX OKCHIBI, THAPOKCHARI H  COJH.
IIpeacTaBieHuE 0 MArHHAOPraHHICCKUX COeIMHENNX (peakTuB [ puHbspa).

Amromunanii. OkcHj, THIPOKCHZ W cold  amoMuHus. KOMIUIeKCHBIE COCHHHCHHS
amoMuHus. Ipe/icTaBneHus 00 aoMOCHIHKATax.

Mens, cepebpo. Oxcumapt memu (1) 1 (11), oxenn cepebpa (I). I'mnpooxenn menu (11). Comn
cepebpa u Meau. KoMILIEKCHBIE COeIMHERHs cepedpa U MeJIH.

[uak, pryTh. OKCHJIBI IMHKA H PTYTH. [WIPOKCH] IMHKA U €T COJIH.

Xpom. Oxcumel xpoma (II), (III) m (VI). I'mapooxcnier u comu Xpoma (II) u (II0).
Xpowmarst ¥ quxpomarsl (V). KomiiiekcHbie coeTMHen s Xpoma (TIT).

Mapranen. Oxcuzapt Mapranna (II) u (IV). I'mapookeun 1 coiau Mapranna (II). Manranar
U TIepMaHTaHaT KaJlus.

YKeneso, xobanst, Hukens., Okcunsl xeneza (II), (ID-(IIT) u (II). Taapoxcunsr u comu
xenesa (II) m (II). @epparst (1II) u (VI). Kommiekcneie coenuuennst xenesa. Comu H
KomIiekcbie coepuuenns kobansra (1) m auxens (II).

Yacre 11 Oprannyeckas XHMHs

XapaKTepuCTHKa KaKIOTO KIACca OPraHHuecKHX COEJMHEHHMH BKIOYAacT: 0COOEHHOCTH
9IIEKTPOHHOIO M TMPOCTPAHCTBEHHOTO CTPOEHHs COCTHHCHHIT JIAHHOTO KIlacca, 3aKOHOMEPHOCTH
M3MEHEH s (PU3HUCCKUX M XUMHUECKHX CBOMCTB B FOMOJIOTHYECKOM Psijly, HOMEHKIIATYPY, BAJIBI
M30MEPHH, OCHOBHBIE THIIbI XMMHUCCKMX peakluii M HX MexaHH3Mbl XapaKTepHCTHKA
KOHKPETHBIX COEJMHEHHH BKIIOYaeT (U3MICCKHE W XMMHYECKME CBOHCTBA, 1aObOpaTopHbe H
IPOMBIIUIEHHbIE Coco0bl HOMydeHus, obnacTn mpuMeHenus. lIpu omucaHuu XMMHYECKHX
CBOWCTE HEOBXOMMMO YUHTHIBATE PEAKIHMH ¢ yUaCTHEM Kak pajukana, Tak U (yHKIHOHAIBLHOH
TPYTIIIEL

CrpykTypHas Teopus Kak OCHOBA OpPraHMYCCKOH XHMHH. YITICPONHBIH CKEJIET.
OyukupoHanpHas — rpynma.  [omomorudeckue  pampl.  M3somepus:  CTpyKTypHas  u
npocTpancTennas. [Ipencrasinenne 06 onTHyeckoi uzomepuu. BsanmHOe BIMAHHE aTOMOB B
mornexyre. Knaccudukarmst oprani4eckix peakiuii mo MeXaHu3My U 3apsijly akTHBHBIX JacTHIL.

AnKaHbl ¥ HKII0AnKaHel, KoH(popMepHI.

ATIKeHBI ¥ UKJI0aTKeHbl, CONpsKEHHLIC JINEHBI.

Anxunael. KHCTOTHEIE CBOMCTBA alIKMHOB.

Apomaruueckue yrieBoAopoas! (apeHsr). benson u ero romosoru. CTHPOI. Peaxuuu
apoOMaTHUeCKkoH CHCTEMBI H  yIJIEBOAOPOJHOTO  pajukana. OpHeHTHpylomee nefcTBHE
samecTrTeneil B GenzonsnoM kosbiie (opuentadTsl [ u Il posna). Ilonsatine o KOH/ICHCHPOBAHHBIX
apoOMaTHYECKUX yIIIeBOAI0poaax.

[a/I0reHONPOH3BOIHEIE YIVIEBOIOPOLOB: alKHI-, apuil-, 1 BUHIJITAJIOreHn/pl. Peaknnu
3aMellneHus M OTIIEINIEHHS.

CHupTEl NPOCTHIe W MHOTOATOMHBbIE. llepBUYHbIe, BTOPHYHLIC M TPETHYHBIE CIIHPTEL
®enosnsl. TIpocTeie 3QUpHL

KapGoHHIEHBIE COENMHCHIA: aJbJErH/bl M KETOHBL IIpeselbHbIe, HEMPEIEbHbIC H
apoMaTHyeckue aibacruibl. [ToHsATHE 0 KETO-eHOIBHON TayTOMEPHH.

KapGounossie kucnotsl. [IpefienbHble, HENPEACIbHbIC H apOMATHUECKHE KHCTIOTHI. Momno-
¥ JKapOOHOBBIE KHCIOTHL IIpou3BojHbie KapOOHOBBIX — KHCJIOT: COJH, AHTHIPHIEL
raJoreHaHrHAPHIbI, CI0XKHBIE S3QHPEI, aMuIbL. XU,




HuTpocoequHeHHUs: HUTPOMETaH, HUTPOOEH30I.
AMEHBL Ammdarideckie M apoMaTHuYecKue amuHbl. llepBHYHEIC, BTOPHYHBIC H

TpeTnunbie aMaHbL. OCHOBHOCTE AMHHOB. HUeTBEPTHIHBIE AaMMOHHEBLIC COTIM X OCHOBANHA.

[ajoren3aMeIneHyble KHCJIOTEL OKCHKHCIOTBI: MOJIOUHAsA, BHHHAA H CalHIHIOBAA
KHCJIOTBI. AMHHOKHCIOTHI: IHIMH, aJaHdH, [MUCTCHH, cepuH, (JeHMIaNauuH, THPO3HH, JIM3HH,
TTyTaMuHOBas KucioTa. [lentiast. IIpencTaBienne o CTPYKType OCNKoB.

Vrnepozsl. MoHocaxapuasl: pu6osa, Ae30kcupubosa, rmokosa, gpykrosa. [ukinyeckne
dopmbl MOHOCaxXapuaOB. [ToHATHE O MPOCTPAHCTBEHHBIX H30MEpax yIIeBonoB. Jlucaxapuipr:
HemIo6H03a, MaJibro3a, caxaposa. [lommcaxapu/ibl: Kpaxmall, IeJUTon03a.

[upposn. Tupuawm. ITHpUMHIMHOBEIE H IyPHHOBbIC OCHOBAHHS, BXOJUIIME B COCTaB
HYKJIEMHOBLIX KHCIOT. [IpesicTaBienne o CTPYKType HyKICHHOBBIX KHCIIOT.

PeakIHH IOJMMEPU3AIIHH 1 OIHKOHACHCATUH, OTe/hbHbIE THITBI BBICOKOMOJICKY/ISIPHBIX
COCTMHEHHMIH: TIOJIHATHIIEH, HOJTATTPOTHIIEH, TTOJIUCTHPOIL, MOJIMBUHUIIXIIOPHT,
HOJMHTETPATOPITHIICH, — KaydyKH, — COnojumepbl,  (eHon-GpopMaibIeruiHpie  CMOIEBL,
UCKYCCTBEHHbIE H CHHTETUYECKHUE BOIIOKHA.
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