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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma kypca xumuu 10 - 11 kmacca coctaBieHa Ha OCHOBE (peepalbHOTO KOMIOHEHTA TOCYIapCTBEHHOT'O CTaHAApTa CPETHETO
(momHOTO) O0IIETO OOpa3zoBaHus MO XUMUH, [IpuMEpHOI TTporpaMMBbl CpeaHETO (TMOTHOTO) 00IIero 00pa3oBaHus M0 XUMUU (TPO(HILHBINA YPOBEHB),
aBTopckoit mporpammbl ["'abpuensua O.C. «IIporpamma kypca xumunm 1151 10 — 11 kmacca 061eo0pa3oBaTeIbHBIX YIPEKICHUN.

Hean
H3yuenue xumuu 6 cmaputeli wkoie Ha NPOYUILHOM YPOBHE HANPABIEHO HA OOCMUICEHUE CLeOVIOWUX Yelell:

o OCBOCHME 3HAHUI 0 PyHIaMEHTAIBHBIX 3aKOHAX, TEOPUSX, (PAKTOB XMMHUHU, HEOOXOJUMBIX Il TOHUMAHUsl HAay4YHOW KapTUHBI MUDA;

o OBJIaJICHUE YMEHMSIMH: XapaKTepU30BaTh BEILECTBA, MaTepHalbl M XUMHUYECKHE PEAKIHH; BBIIOJIHATH JIAOOpAaTOpPHBIE SKCIIEPUMEHTHI;
MPOBOAUTH PacyeThl O XUMUYECKUM (HOpMyJIaM U YpaBHEHHSIM; OCYIIECTBISATh MOUCK XMMHUYECKONH MH(GOpMAaLUU U OIIEHUBATh €€ JTOCTOBEPHOCTD;
OPUEHTUPOBATHLCS ¥ PUHUMATH PEIICHUS B IPOOJIEMHBIX CUTYaIUSX;

o pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTYAJbHBIX UM TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce M3yYeHHs XUMHUYECKOW HAayKu U ee
BKJIa/1a B TEXHUYECKUN IPOTPeCcC UUBUIIN3ALMH; CIOKHBIX U IPOTUBOPEUYUBBIX ITYTEH Pa3BUTHS UJIEH, TCOPUN U KOHLICTILIUM COBPEMEHHON XUMUY;

° BOCIIMTAHHUC y6€)K,Z[eHHOCTI/I B TOM, UTO XUMHUA — MOH.[HI:Iﬁ HHCTPYMCHT BOSHCﬁCTBHH Ha OKPYXarolyro Cpeay, U 4yBCTBAa OTBECTCTBCHHOCTH 34
MPUMEHEHUE MOJYYCHHBIX 3HAHUN U YMEHUI;

®  [pUMEHEHHE IOJYYEeHHBIX 3HAHWH W yMEHUH ais: Oe3omacHoW pa®oThHI C BemecTBaMH B J1a0OpaTopuu, OBITY M Ha MPOWU3BOJACTBE; PEIICHUS
NPAaKTHYECKUX 3aJad B IOBCEIHEBHOM KM3HU; NMPEIYNPEKICHUS SBICHUH, HAHOCAIIMX BPE] 3/I0POBBIO UEIIOBEKA M OKpYXKAloUleW cpene;
IPOBEICHUS HCCIIE0BATEIBCKUX paboT; CO3HATEIBHOTO BEIOOPA Mpodeccru, CBSI3aHHOM ¢ XUMUEH.

MecTo npeamera B 0a3MCHOM y4eOHOM IJIAHE

@enepanbHblii 6a3UCHBIN yueOHBIH TUTaH A 00pa3oBaTenbHbIX yupexaeHuil Poccuiickoit @enepaunn orBoaut 204 yaca ams 00s3aTeIBLHOTO
M3y4YeHUs y9eOHOTO MpeaMeTa «XUMHS» Ha dTale CpeaHero (MoJHoTo) olIero oopasoBanus Ha TPOGUILHOM YpOBHE.

Pabouas mnporpamma cocTaBjieHa C y4yeToM y4eOHOro IuiaHa juues M paccuutaHa Ha 204 yueOHbIx yaca: 10 kmacc - 102 waca (3 yaca B
Henemo), 11 kmace - 102 uaca (3 yaca B Henemo). YueOHbIH Toj cocraBiseT 34 yuebHbix Henenu. OOIas XapaKTepUCTUKA yqe6Horo
npeaMeTa

OcHOBHBIMU TTPOOJIEMaMH XUMHH SIBIITIOTCSI U3yY€HHE COCTAaBa M CTPOCHHUSI BEIIECTB, 3aBUCHMOCTH UX CBOMCTB OT CTPOEHUS, KOHCTPYHPOBAHUE
BEILECTB C 33/JaHHBIMU CBOMCTBAMM, HUCCIEAOBAHUE 3aKOHOMEPHOCTEH XMMHMUYECKHMX IPEBPAIICHUM U IIyTEH YNPaBICHUS UMM B LEIAX IOJY4YCHUS
BeIeCTB, MarepuainoB, sHepruu. Copnepkanme PabGodeil mporpamMmbl CTPYKTYpPHPOBAHO MO TATH Oyiokam: TeopeTWyeckre OCHOBBI XHMHH;
Heoprannueckas xumus; Opranuueckas XuMmus; XUMUs U )KU3Hb; MeTObl MO3HAHKS B XUMHH.

Pabouas mporpamma KOHKPETU3UPYET COJAEp)KaHUE MPEAMETHBIX TeM 00pa30oBaTeIbHOIO CTaHJapTa, JaeT paclpeesieHue y4eOHBIX 4acoB IO
pazzenaM Kypca M MOCHeO0BaTeIbHOCTh U3YUYEHHS] TEM M Pa3/eioB y4eOHOro MpeAMeTa ¢ YYeTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH,



JIOTUKM Y4eOHOIro IMpolecca, BO3PAaCTHBIX OcoOeHHOCTel yuwammxcsa. B paloueilt mporpamme orpeneieH IMepedyeHb MPAKTUYECKUX 3aHATUH U
pacueTHBIX 3ajau.

Pabouas nporpaMmMa BBITIOJIHSIET JIBE€ OCHOBHBIE (PYHKIUU:

HNudopmanronHo-mMeToauueckas (yHKIHS MO3BOJSET BCEM YYaCTHHKAM 0O0pa30oBaTEIbHOIO IpoIecca IMOJYYUTh IMPEACTaBICHUE O IETsX,
CoZIepKaHuU, 001l cTpaTernu 00y4eHus, BOCHUTAHUS U PA3BUTHS YUAIIUXCS CPEICTBAMU MTPEIMETa XUMUH.

OpraHu3alMOHHO-IUIAHUPYIOMIas (YHKIMS BbIJIEICHUE OTanoB OOY4YeHHs, CTPYKTypUpOBaHHE Y4eOHOTO MaTepuana, ONpEeAeNsieT €ro
KOJIMYECTBEHHBIE M KAaYCCTBCHHBIC XAapPaKTEPUCTUKM HAa KaXKIOM M3 OTAaloOB, B TOM YHUCJIE A COIEP/KATENBHOIO HAINOJHEHUS MPOMEKYTOYHOU
aTTECTAllUU y4alIuXxcs.

TPEBOBAHMUA K YPOBHIO ITOAI'OTOBKHA BbIITYCKHUKOB

B pe3ynomame usyuenus xumuu Ha npohuibHOM ypoeHe YUeHUK O01HCEH

3HATL/IIOHUMATD
. POJIb XUMUU 8 eCIeCmB803HAHUL, €€ CBSI3b C APYTUMU €CTECTBEHHBIMU HAayYKaMH, 3HAUEHUE B )KU3HH COBPEMEHHOTO OOIIECTBA;
. sadicHeluue XumuiecKue noHamus: BeIeCTBO, XMMUYECKUN AJIEMEHT, aTOM, MOJIEKYJla, Macca aTOMOB M MOJIEKYJ, UOH, pauKall, aJuIOTPOMNus,

HYKJIMIBl ¥ M30TOIBI, aTOMHBIE S-, p-, d-OpOWTaNM, XMMHYECKas CBSA3b, AIIEKTPOOTPHIATEIHHOCTh, BAJCHTHOCTh, CTEICHb OKHCICHHS,
ruOpuau3anys opOuTaiei, IpOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJIb, MOJISIpHAs Macca, MOJIIPHBIH 00bEM, BElIeCTBA MOJEKYJSIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS, KOMIUICKCHBIE COCIMHEHUS, IUCHEPCHBIC CHCTEMbI, UCTUHHBIC PACTBOPBI, DICKTPOIMTHUYECKAsl IHCCOLMAINS,
KHUCJIOTHO-OCHOBHBIE PEaKIMH B BOAHBIX PacTBOpPax, TMAPOIN3, OKHCICHUE U BOCCTAHOBIICHHE, 3JEKTPOIU3, CKOPOCTh XUMHUYECKOU PEaKIIH,
MEXaHM3M PEaKINH, KaTaInu3, TeIIOBOH APQEKT peakiuu, SHTAIBINSA, TEIUIOTa 00pa30BaHus, YPHTPONHS, XUMHYECKOE PaBHOBECHE, KOHCTAaHTa
paBHOBECHSI, YIJIEPOJIHBIA CKeNeT, (PyHKIMOHAIbHAs TPYIa, TOMOJOTHUS, CTPYKTYpHas M TNPOCTPAHCTBEHHAs H30MEpUs, MHIYKTHBHBIN H
Me30MepHbIH 3 (eKThI, anekTpod I, HyKIeo(huI, OCHOBHBIE TUIIBI PEAKLIUI B HEOPIraHWYECKON M OPraHUYECKON XUMUH;

. OCHOBHblEe 3aKOHbl XUMUU: 3aKOH COXPAHEHHUS MACChl BEIIECTB, NMEPUOJAMUYECKHUI 3aKOH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraapo, 3aKOH
I'ecca, 3aK0H JEHCTBYIOMIUX MAacC B KHHETUKE U TEPMOJUHAMUKE;

. OCHOBHble meopuu Xumuu: CTPOCHHS aToMa, XUMHYECKOW CBSI3U, SJEKTPOJIMTHYECKOW IUCCOIMAIMH, KHCJIOT M OCHOBaHUH, CTPOCHUS
OpPraHMYECKUX COESAUHEHUH (BKIIIOUAsi CTEPEOXUMHUIO), XUMUYECKYIO KHUHETUKY U XMMHUYECKYI0 TEPMOANHAMUKY;

. Kaaccugpuxayuio u HomeHkIamypy HEOPraHUYECKUX U OPraHMYEeCKUX COCTMHEHHIA,

. npUPOOHbLe UCMOYHUKY YTIIEBOIOPOAOB U CIIOCOOBI MX MEPepadbOTKH;

. sewecmsea u Mamepuavl, WUPOKo UCHOIb3yeMble 8 NPAKmMuUKe: OCHOBHBIE METAJIbI U CIUIaBBI, TpaduT, KBapIl, CTEKJIO, [IEMEHT, MHHEPAIbHBIE

ya0OpeHusi, MUHEPAIbHBIC U OPTaHUYECKHUE KUCIOTHI, IIEJI0OYH, aMMHAK, YTJIEBOJIOPObI, (DEHOJ, aHWJINH, METAHOJI, 3TAaHOJ, STUJICHTJIMKOJIb,
TIIMLEepHH, (OopMabIeTH, alleTalbIeTnuI, alleTOH, TII0K03a, caxapo3a, Kpaxmall, KIeT4aTKa, aMHHOKHUCIIOTHI, OETTKH, HCKYCCTBEHHBIC BOJIOKHA,
Kay4dyKH, IJIaCTMACChI, dKUPbI, MbLJIA U MOIOILIIUE CPEICTBA;



yMeThb

HA3b16aMb U3yYEHHBIE BEIIECTBA 10 «TPUBHAIBHON» U MEKIYHAPOIHOM HOMEHKIIATYpaM;

onpeoensamy: BaICHTHOCTh U CTECIICHb OKUCICHHS XUMUYECKUX SJIEMEHTOB, 3apsii MOHA, TUI XUMHUYECKOW CBSI3U, IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, THI KPHUCTAUIMYECKOM PEIIeTKH, XapaKTep Cpellbl B BOAHBIX PAaCTBOpaX, OKUCIUTEIb U BOCCTAHOBUTENb, HANPABIECHUE CMEUICHUS
paBHOBECHsI O] BIMSHUEM DPA3IUYHBIX (PAKTOPOB, M30MEPHI U TOMOJIOTH, MPUHAIJICKHOCTh BEUIECTB K Pa3IMYHBIM KJaccaM OpPraHUYeCKHX
COEMHEHMI, XapaKTep B3aMMHOTO BIMSHUS aTOMOB B MOJIEKYJIaX, TUIIbl PEaKIMii B HEOPraHMUECKOH 1 OpraHu4ecKor XUMHH;

Xapaxmepuzoeamo: S- , p- U d-DJIEMEHTHI 10 HUX IOJOKEHUIO B mepuoaudeckoit cucreme J[.M.MenneneeBa; oOmme XMMUYECKUE CBOMCTBA
MCTAJIJIOB, HCMCTAJUZIOB, OCHOBHBIX KJIACCOB HCOPTraHUYCCKUX COC,Z[HHCHI/Iﬁ; CTPOCHUC U CBOMCTBA OpTraHUYCCKUX COC,Z[I/IHGHI/Iﬁ (YTJICBO,Z[OpOI[OB,
CIUPTOB, (PEHOJIOB, aIbAETHI0B U KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHUCIIOT U YIJIEBO/OB);

00bACHAMb: 3aBUCUMOCTH CBOMCTB XMMHMYECKOTO 3JIEeMEHTa U 00pa30BaHHBIX UM BEUIECTB OT IMOJIOKEHHsI B mepuoaudeckoi cucteme J[.M.
MenieneeBa; 3aBUCHMOCTbh CBOMCTB HEOPraHMUYECKUX BEIIECTB OT MX COCTaBa M CTPOEHUS; NMPHUPOJIY U CIIOCOOBI 00pa3oBaHUS XUMHUYECKOU
CBSI3M; 3aBUCHMOCTbh CKOPOCTH XHMHUYECKOW peakluu OT Pa3IuyHbIX (PaKTOPOB, PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCAMHEHHH OT
CTPOEHMSI UX MOJIEKYJI;

BLINOAHSAMb XUMUYECKULL IKcnepumerm 1o: paClio3HaBaHHUIO BaKHEHIITHX HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB; MOJTYYCHUIO KOHKPCTHBIX
BCIICCTB, OTHOCAIINXCA K U3YUCHHBIM KilacCaM COCI[PIHCHHﬁ;

npo8OOUMsb PaCcUeThl 0 XUMUYECKUM (OopMyJiaM U YPaBHEHHSIM peaKLnii;

ocyujecmensams CaMOCTOATENBHBIM MOUCK XMMHUYECKOH MH(OpMaIUKM ¢ MCIOJIb30BAHUEM PA3JIMYHBIX UCTOYHUKOB (CHPABOYHBIX, HAyYHBIX U
HAYYHO-TIONYJISIPHBIX M3aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa); UCIOIB30BATh KOMIBIOTEPHBIE TEXHOIOTUHU i1 00pabOTKU
U nepeiaud HHGOpMALUU U €€ MPEICTaBIECHUS B pa3IMUHbIX (hopMax;

HCIOJIB30BATDH IIpPlOﬁpeTeHHbIe 3HAHUA U YMCHUSA B npaKanecxoﬁ ACATECJIBbHOCTH H HOBCCHHCBHOﬁ JKU3HU JJIA:

MOHUMAaHHMSI TJI00ATBHBIX MPOOJIeM, CTOSIINX MEPEe]] YEIOBEUECTBOM: IKOJIOTHUECKUX, SHEPTETUUECKUX U CHIPbEBBIX;
00BSICHEHUS] XUMHUECKUX SBJICHUH, TPOUCXOAALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

HKOJIOTUYECKU TPAMOTHOT'O ITOBE/ICHUS B OKpYKaroIlel cpere;

OLICHKU BJIMSIHUSL XUMHUYECKOTO 3arps3HEHNUS OKPY KAIOIIEH Cpe/ibl Ha OPraHu3M YeJIOBeKa U IPYTUe KUBbIE OPraHU3MblI,
6e3omacHoil paboTHI ¢ BellecTBaMH B J1a00paTOpHUHU, OBITY U Ha POU3BOICTBE;

OIpeJIeJIeHUs] BO3MO)KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAICHHUH B Pa3INYHBIX YCIOBUSAX U OLIEHKU MX TOCIEICTBUM;
pacro3HaBaHMs U MISHTH(PHUKAIINN Ba)KHEHIIINX BEIIECTB U MaTEPUAJIOB,;

OLIEHKU Ka4eCTBa MUTHEBOW BOJIbI U OTACIBHBIX MUIIEBBIX MPOIYKTOB;

® KPUTHUYECKON OLIEHKU JOCTOBEPHOCTH XMUMUYECKOH MH(OPMAIINH, TOCTYNAIOMIEH U3 Pa3TUYHBIX HCTOUHUKOB.



Conep:xanue 10 kaacc
Tema 1. IlpenmeT oprann4veckoit xumuu. Teopusi CTPOCHUS OPraHMYeCKMX BelIeCTB

IIpeamer oprannveckoii xumun. [ToHATHS 00 OpraHMYECKOM BELIECTBE M OPraHMYEcKo XuMuH. KpaTkuil ouepk HCTOPUU pa3BUTHS OpraHUYECKON
XUMUU. Butamusm u ero kpymenue. OCOOEHHOCTH CTPOEHUS OpraHMUECKUX coeqruHeHuil. KpyroBopot yriepoaa B npupoze.

Teopusi crpoeHusi opranudeckux coeanHenuit A. M. byrtiepoBa. [Ipeanocbuiku co3ganusi Teopuu CTpoeHUs. OCHOBHBIE MOJIOKEHUS TEOPHUHU
crpoenusi A. M. byriepoBa. XuMu4yeckoe cTpO€HHE U CBOMCTBAa opraHmveckux BeuiecTs. [lonstre 06 n3omepun. CriocoObl 0TOOpaKEeHUsT CTPOCHUS
MoOJIeKYJIbI (popmyIbl, Mosienn). 3HaueHne Teopun A. M. ByTiepoBa aist pa3BUTHSI OPraHUYECKOM XMMHUU M XUMHUYECKOTO IPOTHO3UPOBAHHUS.

CtpoeHue aTtoma yrJjepoaa. DJIEKTPOHHOE 00JaKo W OpOUTab, S- U p-OpOHMTAIH. DJIEKTPOHHBIC U AJIEKTPOHHO-Tpaduueckue (GopMylbl aTroma
yriieposia B OCHOBHOM M BO30YKIEHHOM cocTosHUSAX. KoBaseHTHast XMMHUUYECKas CBsI3b U ee KiIacCH(UKAIMS MO Croco0y MepeKphIBaHuUs opOnTanen
([J- u [-cBsa3n). [lonstue o rubpuanzanuu. Pa3nuuneie THIBI THOpUAM3ALMK U (POPMBI AaTOMHBIX OpOHTaNel, B3aMMHOE OTTAJIKUBAHUE TMOPUIHBIX
opOuTanel u MX PacHoNOKEHHE B MPOCTPAHCTBE B COOTBETCTBHU C MHUHHUMYMOM 3HEPrHH. | €OMETpHs MOJIEKY) BEUIECTB, 0Opa30BaHHBIX aTOMaMHU
yIJIepo/ia B pa3IniHbIX BaJIEHTHBIX COCTOSHUSX.

Knaccndpukanusi opranmyeckux coeqmHeHuii. Knaccudukaus opraHMYeCKUX BEHICCTB B 3aBUCHMOCTH OT CTPOCHHS YIJIEPOIHOU
nenu.llonstue o pynkunonanpHo# rpynme. Kiaccupukarus opraHMuecKix BEIIECTB M0 TUITY (YHKIIHOHAIBHOM TPYIIIIBL.

OCHOBBI HOMEHKJIATYPbI OPraHUYeCKNX BellecTB. TpuBuanbHas HOMEHKIIATypa. PalinoHanbHas HOMEHKIIATypa Kak MpeAleCTBeHHUIA
nomenkiatypsl [IUPAC. Homenknatypa IUPAC: mpuniunel o6pa3oBaHus Ha3BaHUM, CTAPIIMHCTBO (PYHKITMOHAIBHBIX TPYIII, KX 0003HAUYCHHE B
npedukcax u cyppukcax Ha3BaHUN OPraHMUECKUX BEILECTB.

Buabsl XuMHM4YecKoil CBSI3M B OPraHMYeCKHUX COEAMHEHMAX M cnocodbl ee paspbiBa. Kiaccupukanuss KOBaJCHTHBIX CBA3CH 10
JIEKTPOOTPHULIATEIBHOCTU AJIEMEHTOB, CIIOCO0Y NEpEeKpbIBaHUS OpOuTasIel, KpaTHOCTH, MEXaHU3MY 00pa3zoBaHusl. CBs3b IPUPOIBI XUMUYECKOH CBSI3U
C THIIOM KpPUCTAJUIMYECKOM pEIIeTKH BEIIeCTBA M €ro (M3MYECKHMMM CBOWCTBaMH. Pa3phlB XMMHUECKOW CBS3M Kak IpoLecc, OOpaTHBIA ee
o0pa3oBaHMIO. 'OMONUTHYECKUN U TeTEPOIUTUUYECKUH pa3pbIBbl CBsI3€l, X CONOCTAaBIEHHE C OOMEHHBIM U JOHOPHO-AKIENTOPHBIM MEXaHU3MaMHU
oOpazoBanus cBsizeil. [loHsATHS 0 CBOOOHOM pajuKaie, HyKJIeohUIbHON U 3JIeKTPO(OUIEHON YacTHUIIAX.

Knaccudpukanusa peakumii B oprannveckoil xumuu. [IoHATHS 0 THIAX W MEXaHHW3Max peakUui B opraHmdeckoil xumuu. CyOcTpar M peareHr.
Knaccudukanus peakuuii mo M3MEHEHUIO B CTPYKType cyOcTpara (IpHUCOeIMHEHHUE, OTIIEIUICHHE, 3aMelleHHe, U30MEpHU3allus) U TUIy peareHra
(panukanpHble, HyKIeouiIbHbIe, 3ekTpoduibHbie). Peakiuun npucoenuuenuss (AN, AE), smumunupoBanus (E), zamemenuss (SR, SN, SE),
n3oMepu3zanui. Pa3HOBUAHOCTH peakluii KaXI0T0o TUMA: TUAPUPOBAHKE U ACTUAPUPOBAHKE, TaJOT€HUPOBAHUE U JIETaIOTEHUPOBAHNE, THApPATAIUS U
JerupaTanus, THAPOraJOTeHUPOBAHUE W JETHIPOTaJOreHHpOBaHUE, MOJIMMEpH3alMs U TOJMKOHJEHCALUs, INeperpynmnupoBka. OcoOEHHOCTH
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIUN B OPraHMUECKOW XMMUH.

CoBpemMeHHbIEe MPeACTABICHUS 0 XUMHYECKOM CTPOEHUM OpraHuvyeckux BemiecTB. OCHOBHbIC HANPaBJIECHUS PA3BUTHS TEOPUM CTPOCHUS A.
M. Byrneposa. M3omepusi opraHnyecKux BEWIECTB U €€ BUAbl. CTPYKTypHas U30MEPHsSI: MEXKKJIIACCOBAsl, YIJIIEPOJHOIO CKEJIETa, MOJIO0XKEHUS KPAaTHOM
cBs3M U (yHKUMOHANBbHOHN rpynmnbl. [IpocTpaHcTBeHHass u30MepHs: reoMmeTpuueckas W ontudeckas. [loHsTHe 00 acMMMeTpHUYECKOM IIEHTpE.



Bbuonorndeckoe 3HaueHHe ONTUYECKON N30MepHH. B3auMHOe BIUsSHIE aTOMOB B MOJIEKYJIaX OPIraHUYECKUX BEIIECTB. DJIEKTPOHHBIE A3PPEKTHl aTOMOB
U aTOMHBIX TPYII B OPraHUYECKHX MoJieKynaX. MHIYyKTUBHBIA 3QQeKT (MON0KUTENbHBI M OTPULATENBHBINA), €ro 0co0eHHOCTH. Me3oMepHBIi
ekt (3pdeKT conpsKeHws ), Er0 0OCOOCHHOCTH.

Jemoncmpayuu. Konnekuuym OpraHMYECKUX BELIECTB (B TOM UHMCIE JIEKAPCTBEHHBIE IpenapaTrhbl, KPACUTEIM), MaTepHaloB (IPUPOIHBIN U
CHHTETUYECKHA KaydyKH, IUIACTMACChl M BOJIOKHA) M HM3JCIHN W3 HUX (HUTH, TKaHW, OTJEJOYHbIE MaTepuayibl). Moaenu moinekyn: merana CH4,
srunena C2H4, anerunena C2H2, Gensona C6H6, wmeranoma CH3OH — mapoctepxHeBble U 00beMHbIC.OTTaNKUBaHUE T'HOPHIHBIX
opOuTasei Ha MpuMepe BO3AYIIHBIX IapoB.B3anMoaeicTBE HATPHUS C TAHOJIOM U OTCYTCTBHE B3aUMOJICUCTBUS €r0 C TUITUIOBBIM 3PUPOM. OTIBITHI,
MOJTBEPXKIAIOINE HaTnUKe (PYHKIMOHAIBHBIX TPYIIN Y COEAMHEHUN Pa3IMYHBIX KJIACCOB.

Jlabopamopnuwtii onvim. VI3roTOBIICHNE MOJENIEH MOJIEKYJ — MPEICTaBUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKUX COCTUHEHUH.
Ilpakmuueckue pabomet. 1. O6Hapy)eHUE yrIepoia U BOAOPOIa B OPraHMIECKOM coeuHeHnu. 2. OOHapyKeHne rajioreHoB (mpoba bennpimTeiina).
Tema 2. IlpenenbHbie yrieBo10pPOabl

T'omosnoruueckmii paa ankanoB. [lorstue 06 yraeBogopoaax. OcoOeHHOCTH CTPOSHHS MPEIEIbHBIX YTICBOJOPOA0B. AJIKaHbI KaK MPEICTaBUTEIH
IIPENENbHBIX YTIEBOLOPOIOB. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METAHA U APYTUX AJIKAHOB. | OMOJIOTHYECKUM AT U H30MEPHS
asikaHoB. HopmasibHOE M pa3BETBICHHOE CTPOCHUE YIIIepoaHoH nenu. Homenknarypa ankanoB u ankmibHbIX 3amectuteneit (IUPAC, snemeHThI
panoHanbHOM HOMEHKIATYPHI). [loHsTHE 0 KOHpOopManusx. PU3NUeCcKre CBOMCTBA AIKAHOB. AJIKaHBI B TIPUPOJIE.

Xumuyeckue cBoiicTBa aJIKaHOB. [IporHO3MpoOBaHNE PEAKIIMOHHON CIIOCOOHOCTH aJTKaHOB HA OCHOBAHHH JIEKTPOHHOTO CTPOCHUS MX MOJEKYII.
[Tpormiecchl pagukagbHOTO THMA KAk HauOoJiee THMUYHBIA MEXaHM3M peakuui ankaHoB. Peakmuu tuma SR: ramorenupoBanue (padotesr H. H.
CemenoBa), HutpoBanue mo KonosanoBy. MexaHusm peakiuu XJopupoBaHusi alikaHOB. OTHOCUTENbHAS YCTOMUUBOCTD PAIUKATIOB PA3IMYHOrO THUIIA,
sHeprus cBsa3u C—H 118 nmepBUYHOrO, BTOPUYHOIO, TPETUYHOTO aTOMOB yriepoja. Peaknum neruaprupoBaHusi, TOPEHHUs, KaTaTUTUYECKOTO
OKHCJICHUsl alNKaHOB. KpEeKMHI alkaHOB, pa3JIMYHbIE BUJIbI KPEKUHIa, MPUMEHEHHE B MPOMBINIIEHHOCTH. [luponu3 W KOHBepcus MeTaHa.
N3omepusanus aakaHoB.

IIpuMeHeHne U c1oco0bI MOTYy4YeHHs aaKaHOB. O0IacTH MPUMEHEHUS alKkaHoB. [IpOMBINIIEHHBIE CITOCOOBI MOTYYEHHUS AIKAHOB: MOJIy4YEHHE U3
MPUPOAHBIX UCTOYHUKOB, KPEKUHT Mapa(UHOB, MOITYYEHHE CHHTETUYECKOro OeH3WHa, razuukanus yris, THApUpoBaHUe ankeHoB. JlabopaTopHbie
CHOCOObI MOJTYYEHHS aJIkaHOB: CUHTe3 Blopiia, 1ekapOOKCUIMPOBAaHUE U 3JIEKTPOIN3 COJieil KapOOHOBBIX KHCIIOT, THIPOIN3 KapOuaa altOMUHHUSL.

Hukaoankanbl. ['oMoOornuecKkuil psii 1 HOMEHKJIATypa LUKJIOANKAHOB, UX oOmias ¢opmyna. [lonstue o HanpspkeHuu mukina. Kondopmarmu
LIUKJIOTEKCAaHa: «KPEeCcio», «BaHHa». M30MepHs UKIOAIKaHOB: MEXKJIACCOBasi, YIJIEPOAHOIO CKejera, reomerpuueckas. Ilomyuenue u gusndeckue
CBOMCTBa IUKJI0aNKaHoB. PaboTsl B. B. MapkoBHUKOBa, BHYTPUMOJIEKYIIsipHas peakius Bropra. Xumuueckne cBOWCTBa IUKIoankaHoB. Crienuduka
CBOMCTB LIUKJIOAJIKAHOB C MaJbIM pa3MepoM LUKIIA. Peaknuy NpucoeIMHEHNs U PaJUKAIBHOIO 3aMEILICHHUS.

Jemoncmpayuu. Mojenu MoJeKyll METaHa, IPYrUX alKaHOB, PAa3IMYHBIX KOH(OpMaluui HukiIorekcana. PactBopenue mapadguHa B OCH3MHE U
UCTapeHne pacTBopHTeNs u3 cmecu. [lnaBnenune napaguHa U ero OTHOLIEHHE K BOAE (pacTBOPUMOCTD, INIOTHOCTh, CMaunBaHue). Pa3ienenue cMecu
OeH3MHa C BOJOHM C MOMOIIBIO JETUTENbHON BOpoHKU. ['opeHne meraHa, mpomnaH-0yTaHOBOM cMecH, nmapaduHa B yCIOBUSX M30BITKa M HEAOCTaTKa



KHcioposa. B3peIB cMecu MeTaHa ¢ BO3AyXOM M XJOpoM. BoccTaHOBIEHHE OKCHIIOB TSDKEIBIX MeTaIoB napaduHoM. OTHOIIEHUE ITUKIOTEKCaHa K
OpOMHOM BOJI€ U PACTBOPY MepMaHraHaTa Kajusl.

Jlabopamopusie onvimot. 1. VI3roTOBICHUE MOJIETICH MOJICKYJT AJIKAHOB U TaJIOTeHAIKaHOB. 2. 3roToBneHne napa@mHUPOBAaHHOM OymMaru, UCTIbITAHUE
ee CBOICTB: OTHOIIEHHE K Boje U xwupam. 3. OOHapyx eHHe BOJbI, CakH, YIJIEKHUCIIOTO ra3a B IPOAYKTax ropeHus cseud. 4. O3HaKOMIIEHHE CO
CBOMCTBaMM TBEpAbIX MapadUHOB: IUIABJIEHUE, PACTBOPUMOCTh B BOJE M OPraHUYECKUX PACTBOPUTENSX, XUMUYECKass MHEPTHOCTb (OTCYTCTBHE
B3aUMOJICHCTBUS C OPOMHOM BOJOM, paCTBOpAaMH IEpMaHTaHATa Kalvs, THAPOKCH/IA HATPHUS U CEPHON KHCIIOTHI).

Tema 3. DTHIEHOBBIE U IMEHOBbIE YIJI€BOA0POAbI

T'omouiornyeckuii psig ajJKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN STHUJICHA M alKeHOB. ['oMojormueckuil psn u oOrmas
dbopMyna ankeHoOB. M30Mepusi ATHIEHOBBIX YIJIEBOJOPOJOB: MEXKKIACCOBas, YIJIEPOJHOTO CKEJeTa, MOJIOKEHUS KPaTHOM CBsI3U, T€OMETpUYECKas.
Oco0GeHHOCTH HOMEHKJIATYPhl STUJICHOBBIX YIJI€BOIOPOA0B, HA3BaHUS BAKHEHIINX paguKaioB. PU3ndyecKue CBOMCTBA AIKEHOB.

XuMHYeCKHe CBOMCTBA aJIKeHOB. TeopeTnyeckoe MPOTHO3MPOBAHNE XUMHYECKUX CBOMCTB aJIKEHOB Ha OCHOBAHHMH UX CTPOCHHUS. DIIEKTPODUIBLHBII
XapakTep peakuif, CIOCOOHOCTh K peaKUusM TPHUCOCAWHEHHs, OKHUCIeHHUs, mnonumepusauuu. Ilomspuzyemocts [I-cBs3M TOJ JeicTBHEM
WHIYKTUBHBIX M Me30MEpHBIX 3 ¢ekToB 3amectuteneid. [IpaBmiio MapkoBHUKOBAa U €ro 3J€KTpOHHOE 0OOCHOBaHME. Peakuuu rajioreHUpoBaHMUS,
TUIpOTaJIOr€HUPOBaHMs, TUApaTaluyu, ruapupoBanus. Mexanusm peakuuil tuna AE, nonsarue o [-kommuiekce. OTHOCUTENbHAs YCTOMYHMBOCTH
KapOOKaTHOHOB U TpaBuio MapkoBHukoBa. [ToHsTHe 0 peakuusx nmomumepuszanuu. ['opeHue ankeHoOB. Peakiuum OKHCIEHUS B MATKHUX MU KECTKHX
ycnoBusix. Peakius Barnepa u ee 3HaueHue st 0OHapyKeHUsI HEMPEIENbHBIX YTIIEBOIOPOAOB, OMyUeHuUs Iiukosei. O6pa3oBaHre ATTOKCHIOB.

IIpumenenne U cnocoObI MOJYYeHHS AJTKEeHOB. [[pMeHeHNEe alKeHOB B XUMUYECKOW ITPOMBIIIJIEHHOCTH, OCHOBAaHHOE Ha UX BBICOKOW peaKklMOHHON
cnocooHocTH. IIpumenenune stuneHa u nponusieHa. [IpoMelnuieHHbIEe cIOCOOBI OTYYEHUS aJKEHOB. Peakinu neruapupoBaHus U KPEKHHra alKaHOB.
JlabopaTopnbie criocoObI morydeHust ankeHoB. PaznoBunnocTu peakiuii Tuna E. [IpaBumno 3aiinieBa u ero coBpeMeHHOe 000CHOBaHUE.

Aukanuenbl. [IoHsATHE O AUEHOBBIX YIIEBOJOPOIAX M UX KIacCH(PHUKAIS IO B3AMMHOMY PaCcIOIO0KEHUIO KPAaTHBIX CBsi3el B MoJiekyie. OcoOeHHOCTH
AJICKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOSHUS COMPSHKEHHBIX MUeHOB. [loHsATHE O [I-3JIeKTpOHHOW cucTeMe. TpuBHanbHAs W MEXIyHAapOIHAS
HOMGHKHaTypBI ANCHOBBIX YI‘JIGBO,Z[OpOI[OB. OCO6€HHOCTI/I XUMHNYCCKUX CBOﬁCTB COHpSDI(eHHBIX JUCHOB KaK CJIICACTBHUC UX 3J'ICKTpOHHOI‘O CTpOCHI/ISI.
Peaknun 1,4-npucoenunenus. JlueHoBwlli cunTe3 (peaknuu unbca—Anbaepa). [lommumepuszanus nueHoB. CnocoObl MOMYyYEHUS] JTHEHOBBIX
yrieBoopooB: padotel C. B. Jlebenea, nerunpupoBanue ankaHoB. [loHsATHE 0 TeprieHax, UX pacIpoCTpaHEHUE U POJIb B IPUPOJIE.

OcHOBHBIE TOHATHA XHMHMH BBICOKOMOJICKYJISIPHBIX COCJIMHEHMIl Ha NpuMepe MPOAYKTOB MOJMMEPHU3AlMH aJKEHOB, AJKAJUEHOB M HX
raJIoOr€HONPON3BOAHBIX: MOHOMEp, MOJIMMEP, PEaKLMs MOJIMMEPU3ALMH, CTENEHb MOJIMMEPU3ALNH, CTPYKTYpHOE 3BEHO.THUIBI MOJMMEPHBIX LIEHEH:
JMHEWHBIE, Pa3BEeTBICHHbIC, cuIMThie. [loHATHE O cTepeoperysspHbIX Hoiaumepax. M30TaKTMYHOCTh — BBICIIAs CTENEHb CTEPEOPEryJIIPHOCTH.
ITonmMeps! TepMOIUIaCTUYHBIE U TEpMOpeakTUBHbIE. [IpencraBnenue o mactMaccax u anacromepax. [1onMaTuineH BICOKOTO U HU3KOTO JaBJIEHHUS], €r0
cBoiicTBa  mpumeHenue. Katanmuzarops! [lurnepa—Hatrra. [TonmunponumneH, ero npuMeHeHHE U CBOMCTBA. [ altoreHcoiepkamue noJauMepsl: TedIoH,
nonuBUHUIXJIOpHA. Kayuyku (HaTypanpHbIE M cuHTeTHdeckue). CrepeoperymspHble kaydyku. Comomumepbl (OyTaaueH-CTUPOJIBHBIA Kaydyk).
Bynkanuzanus kaydyka, pe3uHa 1 300HHUT.



Jlemoncmpayuu. Monenu MOJEKYJl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEpPOB ANKEHOB M ankaaueHoB. Komneknumsa «Kayduyk u pesnnHay.
Jlabopamopnusie onvimsl. 1. OOHapYy)KEeHUE HETIPENCTBHBIX COSAMHEHUN B KepocuHe, ckumuaape. 2. O3HakoMiieHHe ¢ o0pasliaMy MOJUATUIICHA U
nonunponuieHa. 3. Pacrmo3naBanue 00pa3IoB aJKaHOB U alkeHOB. Ilpakmuueckaa paboma. IlonydeHne dTUICHA AeTUIpaTaIliel STUIIOBOTO CIIUPTA
WIN JIeNoIMMepH3anreit noausTuieHa. BzanmoseiictBue sTuiieHa ¢ OpoMHON BOJOH, pacTBOPOM NepMaHraHara kanusi. CpaBHEHUE TUIAMEHH 3THIIEHA
C MJIAMEHEM Ipe/IeIbHBIX YIIIEBOIOPOIOB (METaHa, MPONaH-0yTaHOBOM CMecH).

Tema 4. AueTnjieHOBbIE YIJ1€BOAOPOAbI

T'omosornyeckmii psii aJIKMHOB. DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE alleTHJIEHA W JAPYIMX aJKUHOB. ['oMonmormueckuit psng u oOrmias
¢bopmyna ankuHOB. HoMeHKIIaTypa aleTUICHOBBIX YIIIeBOI0pO10B. M30Mepus: MeXKIaccoBast, yriIepoJHOTO CKEJIeTa, MOJ0KEHHU KPATHOM CBSA3H.

XuMHn4yecKue CBOWCTBA M MPUMEHeHHe AJKHHOB. OCOOCHHOCTH PEaKIUi MPUCOSAMHEHUS 110 TPOWMHOU YIIIEpOa-YIIIEPOIHON CBs3U. Peakimus
Kyueposa, npasuio DnprexoBa. [IpaBuno MapkoBHMKOBA MPUMEHUTENBHO K arieTuiaeHaM. [1oaBmKHOCT aToMa BOJOpOa MpHU Sp-THOPUIHOM aTome
yriaepoaa (KUCIOTHbIE CBOMCTBa alkuHOB). OkucieHue aikuHOB. OCOOCHHOCTH peaklMi MONIMMEpPHU3aluu aleTHICHOBBIX YIJIEBOJOPOAOB: TU- U
TpUMEpU3aLHUs, peakiusi 3eJIUHCKOro, oOpa3oBaHUE IOJMMEPOB M UX CBOMcTBA. [IpuMeHeHHE aneTHIIEHOBBIX YriieBoaoponaoB. [lomumepuzarus
IMPOAYKTOB ITPUCOCANHCHUA AJIKHUHOB K CIIUPTAM U KUCJIOTaM: IOJIMBUHUJIOBBIC 3(prBI, MOJIMBUHUJIOBBIN CIIUPT, MOJIMBUHUJIALICTAT.

Ionyuyenne ankuHoB. [lomyueHue aneTuaeHa MUPOIU3OM METaHa U KapOUTHBIM METOJOM. JleruaporaqoreHupoBaHre AUTAIOTCHATKAHOB (PeaKius
MsicaukoBa—CaBuya). CUHTE3 TOMOJIOTOB alleTHJICHA C UCIIOJIb30BAHUEM alleTUIICHHUIO0B.

Hemoncmpayuu. Monenu MoJeKys aneTHiIeHa U Ipyrux ankuHoB. [lomydeHue arnermineHa u3 kapOuaa Kaiblus, O3HAKOMJICHHE C (U3HMYCCKUMU H
XMMHAYECKMMH CBOMCTBaMHU alleTHJICHA: PAaCTBOPUMOCTb B BOJE, TOpEHHE, B3aHMMOJACHCTBHE C OpOMHON BOZIOH, PacTBOPOM IE€pPMaHTaHaTa Kajud,
cosimu Meau(l) u cepebpa. Jlabopamopnsiit onvim. V13roToBiieHUE MOIENEH MOJIEKYJ aJIKUHOB, IX U30MEPOB.

Tema 5. ApomaTn4yecKue yrjieBoI0poabl

I'omoutornyeckuii psaa apenoB. beHzoun kak npencraBuTenb apeHoB. PazBuTHe npeacTaBieHuil o ctpoeHun Oen3ona. CoBpeMeHHBIE MPeICTaBICHUS
00 DJIEKTPOHHOM H TPOCTPAHCTBEHHOM CTpoeHun OeHzona. OOpa3oBaHMEe apoMaTH4YeCKOW [|-cHCTeMbl. TepMoaMHaAMUYecKas CTaOWUILHOCTh
MOJICKYJIbl. DJHEprust jAenokanu3anuu. ['eomerpus Mmonekynbl. ['omonmorm OeH3oma, MX HOMEHKIaTypa, oOmas ¢opmyna. Homenkmarypa ams
JM3aMEIICHHbBIX IPOU3BOIHBIX OCH30Ma: 0pmo-, Mema-, napa-nojoKeHus 3aMmecTuTesnei. dusnueckue cBOCTBa apeHOB.

XuMHu4yecKHe CBOICTBa apeHoB. PeakiinoHHast ClIOCOOHOCTh apEeHOB Ha OCHOBaHUU 0COOEHHOCTEH nX crpoeHus. Mexanusm peakuuii tuna SE, [1-u
" I-koMmruiekchl. [Ipumepsl peakiuii 31eKTpoUiIbHOTO 3aMellleH s : TaloreHupOBaHue, allkuiupoBanue (katanuzaropsl Opunens—Kpadrcea,
MEXaHU3M X JCUCTBU), HITPOBaHUE (HUTPYIOLIasi CMECh, POJIb CEPHOM KHCIIOTHI), CyIb(UPOBAaHUE KaK IPUMEP 00paTUMOT0 MEKTPOGUIHLHOTO
3aMeneHus. Peakiuu ruipupoBanus U MpUCOEANMHEHUS XJIopa K OeH3ouy. Peakiumn okucinenus (ropeHue, 030HupoBaHue). OCoOOEHHOCTH XUMHUECKHUX
CBOWCTB roMoJioroB OeH3osa. B3anmHoe BIusHIE aTOMOB Ha IIpUMEpPE TOMOJIOroB apeHoB. OpueHTanus B peakusaX 3IeKTPOPUIBHOTO 3aMEIICHUS.
OpuentanTtsl [ u Il pona, uX HHAYKTUBHBIN 1 Me30MepHBIN 3 PeKxThl. BnusiHue Konblla Ha AIKUIBHBIA 3aMECTUTENh: aKTUBUPOBAHUE | | -TIOJIOKECHUSI.

IIpumenenne u mosydyeHue apeHoB. IIpupoaHbple MCTOYHMKM apOMATHYECKUX YIJIIEBOLOPOAOB. ApomMaTH3alus alKaHOB M LHKIOAJIKAHOB.
AnxunupoBanue 6en3ona. JlekapOoKkCHImpoBaHUE COIei apoMaTHYECKUX KUCIOT. Jemoncmpayuu. 1lapoctep>xHeBble 1 00bEMHBIE MOETH MOJIEKYIT



OeH3ola 1 ero roMoyioroB. Paznenenue cmecu 6eH307a ¢ BOAOH C IOMOIIBIO IEUTEILHOW BOPOHKU. PacTBopsitomasi ciocoOHOCTH OeH301a
(9KCTpakKIMs OPraHNYECKUX U HEOPTaHUYECKUX BEIIeCTB OEH30JI0M U3 BOJAHOTO PAcTBOPA MOJIa, KPAaCHUTENEH; pacTBOpEeHHE B OCH30JIE BEIIIECTB,
TPYIHOPACTBOPUMBIX B BOJIC: Cepbl, 0CH301HOM KUCIOTHI). ['openne 6en3ona. OTHOIeHNEe OeH301a K OpOMHOM BOJIe, paCTBOPY MEpMaHTaHaTa KaJlusl.
[Tony4yenue HuTpoOeH301a. O3HAKOMIICHHE C PU3NUECKUMH CBOMCTBAMHU apOMAaTUUYECKUX YTIIEBOJOPO/IOB C HCIIOJIBb30BAaHHUEM PACTBOPUTEIS
«ConbBeHTY». 3roToBICHNE M UCTIOJIb30BaHUE TTpOCcTelero mpudopa Ay xpomarorpaduu.llonydenne 6eH3oa qekapOOKCHITMPOBaHHEM OCH30MHOM
kucnoThl. [lomydenue u paccioeHue 3Myinbcuu 0eH30a ¢ Boaoi. OTHoIIeHne OeH30i1a K OpOMHOM BOJIE ¥ paCTBOPY MepMaHTaHaTa Kajusl.

Tema 6. IlpupoaHble HCTOYHNKH YIJIEBOJIOPO/10B

Hed1s. Haxoxnenne B mpupoje, coctaB u pusndeckue cBoricTBa HePTH. TormmmBHO-3HEpreTHUecKoe 3HaYeHne HeTu. [IpoMbinuienHas mepepadoTka
HedTH. Pektudukanus HedTH, OCHOBHBIE (paKLMU €€ pa3[esieHus, UX UCIOoib30BaHue. BropuuHas nepepaborka HedrenpoaykToB. Pekrudukanms
Ma3yTa MpU yMEHBbIIEHHOM AaBieHUU. KpekuHr HedTenpoaykToB. Pasnmuunbie Buasl kKpekunra, padoter B. I'. Illyxosa. M3omMepusamus aakaHOB.
AJNKUIMpoOBaHUE HETIPEAETbHBIX YIiIeBOAOPO0B. Pudopmunr nedprenpoaykros. KauecTBo aBTOMOOMIBHOTO TOIIMBA. OKTaHOBOE YHUCIIO.

IIpuponubiii 1 MOMyTHLIN HeTAHON ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOMYTHOTO I'a30B, UX MPAKTUYECKOE HcIoyb3oBaHUE. [loHsATHE O
Ouorase Kak albTepHATUBE MPUPOTHOTO U MOMYTHOTO Ta30B.

Kamennsbiii yroasn. IIpoucxoxaenue kameHHOro yrisi. OCHOBHbBIE HAlpaBlEHUS €r0 MCHOJIb30BaHUsA. KOKcOBaHME KaMEHHOrO YIS, BaKHEHIne
IIPOJYKTBI ATOTO MPOLIECca: KOKC, KAMEHHOYTOJIbHAS CMOJIa, HaJICMOJIbHAsA BoJa. COeIMHEHNs, BBIAEISIEMbIEC U3 KAMEHHOYTOJIBHOM CMOJIBL. [IpOayKTHI,
nojlyyaeMble M3 HaJICMOJBbHOM BoIblL. IIporecchl razupukanuy M KaTaJIUTHUYECKOT'O THIPUPOBAHUS YIUIA. DKOJOTWYECKHE AaCHEKThl IOOBIYH,
nepepabOTKU U UCIIOIB30BAHUS TOPIOUMX UCKOTIAEMBIX.

Jemoncmpayuu. Konnexkuust « IpupoiHbie HCTOUHUKH YTIEBOI0POA0B». CpaBHEHHE MTPOLIECCOB rOpeHus HEPTH Y TIPUPOTHOTO
ra3za.0O0pa3oBanue He(PTIHOM MIICHKH HA TTOBEPXHOCTH BOIbI. KaTamuTudyeckuii KpeKuHT mapaduHa (Uiu KepoCHHa).

Jlabopamopusie onvimol. 1. OnpeneneHre HAIWYUS HEMPEICNBbHBIX YIJIEBOJOPOJOB B OCH3WHE M KepocuHe. 2. PacTBOPUMOCTH pa3iMyYHBIX
HePTEenpoayKTOB (OCH3MH, KEPOCHH, JU3EJIbHOE TOIUIMBO, Ba3elnH, napaduH) Apyr B IpyTe.

Tema 7. 'uapoKcuJIbHbIE COCTUHEHUS

Crtpoenne u kiaccupukanus cnuproB. [loHsTre o cuprax u uctopus ux uzydenus. [lonstue o kceHoOnoTukax. Knaccudukaius cnupToB 1o
TUITy YTJIEBOJOPOAHOIO pajuKalla, YUCITY THAPOKCUIIBHBIX TPYII U TUILYy aTOMa yIJIepo/ia, CBA3aHHOTO C TUAPOKCUIBHON IPyNIoi. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE THIPOKCUIIBHOM Irpynibl. BiusHue cTpoeHns cnupToB Ha UX (u3nYecKue cBoicTBa. MexxMoneKkyspHast BOJOPOIHAS

CBS13b. SIBJICHHE KOHTPAKIMU. | OMOJIIOTrHYeCKUiA sl PeAETIbHBIX OJTHOATOMHBIX CIIUPTOB. M30Mepusi 1 HOMEHKIIATypa alIKaHOJIOB, UX 00as

dbopmya.

XuMH4YecKue CBOMCTBA aJIKaH0JI0B. PeakiinonHast CmocOOHOCTh MPENEbHBIX OJJHOATOMHBIX CITUPTOB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB
OpPraHUYeCKUX U HEOPraHMYECKUX COSAMHEHUH, coaepxamux rpynny —OH: kucnot, ocHoBaHui, aM(pOTEpHBIX COETUHEHUH (BO/IA, CIIUPTHI).
Peakiuu, moarBep kaaronue KUCIOTHBIE CBOWCTBA CIUPTOB. [ maposm3 ankoroystoB. Peakinu HykiaeopuiasHOTO 3amenieHus (SN) rTiaApOKCHIIBHON
IPYMIIbL, UX MeXaHu3M. KaTnoH ankuioKCOHUS M HApaBJICHUs ero JalbHeHIuX npeBpameHnii. KoHKypeHIus Mexay peakusiMi HyKJIeO(QHIbHOTO



3aMeIICHUs ¥ SJIMMUHUPOBAHUS, BIUSIHUE CTPOCHHSI CyOCTpaTa Ha MPEUMYIIECTBEHHOE MMPOTEKaHUE TOTO WM WHOTO HAIPaBJICHUS PEaKIUH.
MexxMomneKysipHas AeTHApaTanus ClIupToB, YCIOBHs 00pa3oBaHus NPOCThIX 3pupoB. CioxHbIe 3(DUPbI HEOPraHUIECKUX U OPTaHUYECKUX KHCIIOT,
peakuuu sTepruuranun. CoupTsl Kak Hykiaeoduiasl. OKMCIEHHE U OKUCIUTENIBHOE AETHAPUPOBAHNE CIIUPTOB.

Crnoco0bl mostyyeHusi cnupToB. [ uaponu3ranoreHankanoB.CTepeoXuMusi OMMOJICKYISIPHBIX Peaknii HyKJIeohUIsHOTO 3aMerneHns. KonkypeHus
peakuuii Tuma SN u E. 3aBucuMocTs HanpaBiaeHHs NPOTEKaHUS peaklMd OT YCJIOBHUM €€ MpOBEeAECHUs (IPUPObI pacTBOpUTEN). I maparanus
aJIKEHOB, YCJIOBHS €€ MpoBe/ieHusl. BoccTaHoBIeHNE KapOOHUIILHBIX COEAMHEHUH.

OTnesbHbIE MPEICTABUTENH aJTKAHOJI0B. METaHOII, €ro MPOMBIIIICHHOE ITOJTyYeHHE U IPUMEHEHNE B POMBIIIUIEHHOCTH. broornyeckoe neiicteue
metanona. Crienupudeckue croco0sl MoxydeHus 3TuinoBoro cnupra. Monodpopmuas peakuusi. Pu3noaoruueckoe AecTBUE 3TaHoa. AJIKOTOJINU3M,
ero mpoduIaKTUKa.

MHoroaToMuble cIUPThI. M30Mepusi 1 HOMEHKIIATYpa IPEACTaBUTENEH IBYX- H TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB
MHOT'OQTOMHBIX CIIUPTOB, UX KaueCTBEHHOE OOHapykeHue. OTeNbHbIe IPEACTABUTENN: STUICHIJIUKOIb, TJIULEPHH, CIIOCOOB! MX MOIY4YEHuS,
IIPAaKTUYECKOE IIPUMEHEHUE.

DeHoJIbI. DICKTPOHHOE U TPOCTPAHCTBEHHOE cTpoeHUe (eHoa. DINeKTPOHHbBIE YPPEKTH THAPOKCUIBHON TPYIILL. PacipeneneHue 31eKTpOHHOMI
IUIOTHOCTHU B LIUKJIE, TPAHUYHBIE CTPYKTYpbl. B3anuMHoOe BIUsSHHUE apOMaTHYECKOT0 KOJIbLIa M THUIPOKCUIIbHOM rpynibl.l oMmonornyeckuit psan ¢heHosos,
U30MEpHs 1 HOMEHKJIaTypa. XMMUYECKHEe CBOMCTBA (peHoma KaK (PYHKIUS €ro XUMHUYECKOTo CTpoeHusl. CpaBHEHHE KUCIOTHBIX CBOWCTB ()eHOIA U
CIIUPTOB, HEOPTAHMYECKUX M OPTaHMYECKUX KUCIIOT. Peakiuu 35eKTpouiIbHOTO 3aMelIeHns: OpoMUupoBaHuUe (KaueCTBEHHAs peakius Ha GeHOIT),
HUTpPOBaHUE (MMMKPUHOBAs KUCIIOTA, €€ CBOWCTBA U IpUMEHEHHE). BHyTpUMOIeKysipHas BOJOPOAHAS CBA3b B Opmo-HUTPO(EHOIIE U ee BIUSHUE Ha
CBOMCTBA BemlecTBa. Peaknny moaukoHAeHCAIIMU U okucieHus ¢penona. O0pa3oBaHKe OKpalleHHbIX KOMIUIEKCOB ¢ noHOM Fe3+. [Ipumenenue dhenomna
u ero romosioros. [Tonyduenne heHosa B MPOMBINIIICHHOCTH: KYMOJIBHBIA CIIOCO0, METO/T IIETIOYHOTO CIIIaBa.

Hemoncmpayuu. Mopaenu MOJIEKyJ CIIUPTOB U (PeHONIOB. PacTBOPHUMOCTH B BOJIE aJIKAHOJIOB, STHIICHIJIMKOJS, TIUIepuHa, ¢peHona. CpaBHeHUE
CKOPOCTH B3aUMOJICHCTBUSI HATPHUS C TAHOJIOM, IIPOIMIAHOJIOM-2, 2-METHUIIPOIIaHOIOM-2, TiauliepruHoM. [Tonydenne 6poMdTaHa U3 3TaHONA.
BritecHenue ¢eHomna u3 peHonsTa HaTpuUs YroibHOM kucnoToi. Peakius henona ¢ popmanpaeruiom. KadectBeHHble peakinu Ha (EHOI.

3aBUCHMOCTB PaCTBOPUMOCTH ()eHOJIa B BOJIE OT TeMIlepaTypsl. B3aumoneiictBue ¢enomna ¢ pactBopoM menoyn. PacriosnaBanue pacTBopos heHomsaTa

HaTpus 1 KapOoHarta HaTpus (6apOOTax BBLABIXaEMOI0 BO3/1yXa MU ICHCTBHE CHIIBHOM KUCIOTHI). PacriosHaBaHue BOAHBIX pacTBOPOB (eHoa U

TTIUIEpHHA.

Jlabopamopnuie onvimot. 1. PexTudukanus cMecH 3TaHosa ¢ Bogoi. 2. O0HapyXeHre BObI B @3€0TPOITHON CMECH 3TUIIOBOTO CITUPTA C BOJOM.

Ilpakmuueckue padomoi. 1. I3yueHne pacTBOPUMOCTH CIHUPTOB B Bozae. 2. OKUCIEHHME CHUPTOB PA3IUYHOIO CTPOEHMSI XPOMOBOM
cMecblo.3.I1onydyenue rmnepara MeIu.

Tema 8. Annaeruabl H KETOHBI

I'omonornueckne psiAbl ajJbAeruaoB M KeTOHOB. [loHsATHE O KapOOHWIBHBIX COEAMHEHUAX. DJIEKTPOHHOE CTPOEHUE KapOOHHWIIBHOM TpYIIIBI.
DnexTpoHHBIE A3(H(HEKTH B MOJIEKYJIaX allbJIETHIOB M KETOHOB, CPABHEHHE YaCTUYHOTO TIOJIOKUTEIHHOTO 3apsia Ha aToOMe yriepoaa B popmanbaerue,



€ro romojiorax M B KeToHax. M3oMepuss m HOMEHKIATypa aJbJEeruAOB (B TOM YHCIIE TPUBUAJIbHAS) U KETOHOB (B TOM 4YMCJE DPaLMOHAIbHAA).
HenpenenbHble 1 apoMaTHYECKUE alIbJCTUABI U KeTOHBI. DU3HUecKre CBOMCTBA KapOOHMIIBHBIX COSAMHEHUN. MeXMOIeKyIsIpHbIE BOJOPOIHBIE CBSI3U
C MOJIEKYJIaMHU BOJbI KaK IIPUYNHA PACTBOPUMOCTH HUBIIUX IIPEIACTABUTEIICH TOMOJIOTHYECKUX PAOB.

XuMHYecKHe CBOMCTBA aJbJerHa0B M KeTOHOB. PeakimoHHas COCOOHOCTh KapOOHWIBHBIX coenuHeHMd. HykneoduiabHBIN XapakTep peaxkmui
npucoenuHeHuss o KpatHoi cBs3u C==O0. IlpucoennHeHne MOJAPHBIX MOJEKYN (IIMAHOBOIOPOJA, THAPOCYIb(HUTa HATpHsl, COUPTOB). PeakTHBHI
I'punbsipa, uX B3auMojieiicTBUE ¢ KapOOHUIBHBIMU COSAMHEHUSIMH U POJIb B OPIraHUYECKOM CHHTE3€. PeakIny OKHUCIIeHUs albJeTu0B, KayeCTBEHHbIC
peakuuu Ha anpJeruaHylo rpynmny. Peakuuu KoHOeHcalMu: ajbAojibHas U KpOTOHOBas KoHaeHcanuu (pabotel A. I1. Boponnna), koHaeHcamnus c
a30TUCTHIMU OCHOBaHUSAMH. Peakuuu monukoHaeHcanuu: oOpa3oBaHue (EeHOIOPOPMATIBACTHIHBIX U KapOaMUAHBIX CMOJ. VI3MeHEHHE CTPYKTYpbI
TEPMOPEAKTUBHOTO MOJMMepa MpU HarpeBaHuu. BiusHue KapOOHWUIBHOW TpyNNbl Ha YIJIEBOAOPOIHBIM paaukan (peakuuu Mo [ |-yriepoIHomy
aToMy). ['anorenupoBanue anpaeru10B, HoA0hopMHas peakius Ha METUIKETOHBDI.

IIpumeHeHne U MOJyYeHHEe KAPOOHUILHBIX coeUHeHUil. [IpuMeHeHre anbIeTHI0B U KETOHOB B OBITY U MIPOMBIIIJICHHOCTH. AJTBACTHIB U KETOHBI
B npupone (3¢upHble Macna, ¢pepoMoHbl). [lonydeHne KapOOHWIBHBIX COCTUHEHUM OKHUCICHHWEM CITMPTOB, THUIApaTallieil aJIKHHOB, OKHUCICHHEM
YIIEBOAOPOAOB. Bakep-mpoliecc Kak MpUMep KaTAIUTUYECKOro mukia. [lupomn3 kapOOHOBBIX KucIOoT W ux coneil. Illemounoit ruaponus
aurajgoreHankaHoB. OTAeIbHbIC TPEICTABUTENN aTbJACTHIOB U KETOHOB, CIICIIU(PUUECKHE CITIOCOOBI UX MOYICHHUS U CBOMCTBA.

Jemoncmpayuu. apoctep>kHeBble 1 00bEMHBIE MOJETU MOJIEKYJT albJeTUI0B U KeTOHOB. [loiydyeHne yKCycHOTO ajbAerua OKUCICHUEM dTaHOa
XpoMOBO# cMechlo. KauecTBeHHbIE peakliiy Ha aJIbJETUIHYIO TPYIIY.

Jlabopamopusie onvimepl. 1. OxuciaeHue dTaHOJA B dTaHAIh PACKaJICHHOW MEIHON MPOBOJIOKOH. 2. [Tomyuenue geHomohopManbaeruHOro IoJIuMepa.
3. Pacno3naBanme pacTBopa arneToHa u (popmanuHa.

Ilpakmuueckue pabomet. 1. I3ydeHrne BOCCTAaHOBUTEIBHBIX CBOMCTB aJIbJIETHIOB: PEAKIUs «CEPEOPSTHOrO 3epKayia», BOCCTAHOBJICHHE TUIPOKCHUA
menu(Il). 2. Oxucnenue 6eH3aMbACTHIA KUCIOPOIOM Bo3ayxa. 3. [lonydeHne arneToHa, M3ydeHHE ero CBOMCTB: paCTBOPUMOCTH B BOJIE, HOI0GOpMHAs
peaxuus.

Tema 9. Kap6oHOBBIE KHCJIOTHI M UX MPOU3BOHBIE

I'omonornueckuii psx npeaeabHbIX 0OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [loHsTHE 0 KAPOOHOBBIX KUCIOTaX U UX KiaccuuKaius. IIeKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHUIIBHON Trpynmbsl. Pacrpenernenue 53JIeKTPOHHON IUIOTHOCTH, CpaBHEHHE KapOOKCHIBHOW TPYIIBI C
THAPOKCHIIBHOW TPYIION B CIHUpPTax W KapOOHWIHHOW TPYMIOW B albJETHIAX M KETOHAX. [ OMOJIOTMYECKHU psj MpeneIbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, UX HOMEHKJIaTypa (B TOM YMCIIe TpUBHUATIbHAS) U M30MepHsi. MeXMONIEeKyIsIpHbIe BOAOPOIHBIC CBSI3U KAPOOKCHIILHBIX TPYII, X
BJIMsIHUE Ha (pr3nyYecKue CBOMCTBA KapOOHOBBIX KHCIIOT.

XuMHYeCKHe CBOMCTBA KapOOHOBBIX KHCJIOT. 3aBUCUMOCTh CHJIBI KHCJIOTHI OT BEJIMYMHBI YACTHYHOI'O MOJOKHUTEIBHOIO 3apsia aToMa yriepoaa
KapOOKCWJIBHOW TPYyNmbl M OT HPUPOJBI CBSI3AHHOTO C HeW pajukana. Peakuuu, WUTIOCTPUPYIOIIME KUCIOTHBIE CBOWCTBA, M MX CpPaBHEHHE CO
CBOMCTBaMU HeOpraHM4ecKux kuciot. O6pa3oBanre (QyHKINOHAIBHBIX TPOU3BOJHBIX KapOOHOBBIX KUCIOT. Peakiuu srepudukanuu. McnonszoBanue
METO/a MEUECHBIX aTOMOB JUISI I0OKa3aTeIbCTBA MEXaHU3Ma ATHX peakluil. AIMINPOBaHUE. AHTUIPUIBI U TATOT€HAHTUAPUABI KAPOOHOBBIX KHCIIOT, UX



MIOJy4YeHHE M HCIOJIb30BAaHME B KAueCTBE AlMJIMPYIOIIUX PEareHTOB. AMMJIbI U HUTPUIBI KapOOHOBBIX KHCIOT. Peakuuu 1o yrieBogopoIHOMY
panukany (I'ens—®@onbsrapna—a3enunckoro). Peakunu tuma SE apomartndeckux KapOOHOBBIX KHCIOT, TPaHUYHBIE CTPYKTYpPBHl apOMaTHYECKUX
coeauHeHuil ¢ opuentanToM Il pona — kapOokcuibHOM rpynmoil. Peakinn nexapOOKCUIMPOBAHUS.

Cnoco0bl mosryyeHHs: KapOOHOBBIX KHUCI0T. OTAeIbHbIe NMPeACTABUTEIM U MX 3HauyeHHe. Vcropus moiydeHuss KapOOHOBBIX KHUCHOT. OOmue
CHOCOOBI TMOJYYEHHS: OKHCIIEHHWE AalIkaHOB, AJIKEHOB, INEPBUYHBIX CHUPTOB, ajbAECTHUAOB. Peakuuu Truapoiusa TPUTalOreHaJIKaHOB, HUTPHIIOB.
Baxmuelimme npeactaBUTeny KapOOHOBBIX KUCIOT, UX OHOJIOrHYecKas poJib, CleU(pHUECKUe CIOCOOBI TOTY4YEHHUs, CBOMCTBA U MPUMEHEHUE KHUCIIOT:
MYpaBbUHOM, YKCYCHOW, MaJbMUTUHOBOW M CTEAPUHOBOM; AKPUIOBOM W METAKPUJIOBOM; OJEWHOBOW, JIMHOJICBOM W JIMHOJICHOBOMW; IIABEJICBOM;
OEH30IHO.

Caoxublie d¢pupbl. CTpoeHHEe U HOMEHKJIATYpa CIOKHBIX 3()HUPOB, MEKKIIACCOBAasI M30MEpUs ¢ KapOOHOBBHIMH KuciaoTamMu. CrocoObl MOTydeHUs
CIOXHBIX 3hUpoB. OOpaTUMOCTh peakuu dTepruduKaIy 1 (HakTophl, BIUSIIONINE HA CMEIICHUE paBHOBecus. HeobpaTtnuMmoe amminpoBaHue CiupToB
aHTUAPUIAMU M TAJIOTEHAHTUAPUAAMHU KapOOHOBBIX KHCHOT. OOpa3oBanue cioxHBIX mnonudupos. Ilomudtunenrepedranar. JlaBcan Kak
NpEACTAaBUTCIIb CUHTCTHYCCKUX BOJIOKOH. XHUMHUYECKHE CBOMCTBA U MMPUMCHCHHUC CIIOXKHBIX Bq)HpOB.

Kupsbl. Kupsl kak cinoxHble 3Qupbl ruiepruHa. KapOoHOBbIE KHCIOTHI, BXOASIINE B COCTaB >KUPOB. 3aBUCUMOCTb KOHCHUCTEHIIMHM XHPOB OT HX
cocTaBa. XUMHUYECKHE CBOHCTBAa XHPOB: THAPOJHM3, OMBUICHHE, THAPHpPOBaHME. bHonoruyeckas pojb >KUPOB, MX HCIIOJIB30BaHHE B OBITY M
MPOMBIIUICHHOCTH.COJIN  KAapOOHOBBIX KHCJIOT. Mpblia. CrocoObl MOTydeHHs] COJICH: B3aMMOJEHCTBHE KapOOHOBBIX KHCJIOT C METallJlaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHHSIMM, COJIIMHU; IIEJIOYHOM THUIPOJIU3 CIOXKHBIX 3(UpOB. XUMHUECKHE CBOMICTBAa cojleld KapOOHOBBIX KHCIOT:
TUIPONIU3, PEaKUUd HOHHOrO OOMEHa, Mupojiu3. Mblia, CYINIHOCTh MOIOIIETO AEWUCTBUA, THMAPOQHUIbHbIE M TUAPO(OOHBIE YYACTKH MOJIEKYJIBI.
OTtHomIeHne MbLIa K xKecTKor Bojie. CuaTeTnyeckue Moromue cpeactsa — CMC (meTepreHTsl), MX MPEUMYIIeCTBA U HEAOCTATKH.

Jlemoncmpayuu. 3HAKOMCTBO C (PU3WYECKMMH CBOWCTBAMH BaXKHEMIIMX KapOOHOBBIX KHCIOT. Bo3ronka OeH30iHONW KuCIOTHL. OTHOIIEHHE
pa3nu4YHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHeHue pH BOJHBIX pacTBOPOB YKCYCHOM M COJISIHOM KHCIOT OAMHAKOBOW MossipHOcTH. [lomyuyenue
MPUATHO MaXHYIIEro CI0XKHOTO 3¢dupa. OTHOIIEHHE CIMBOYHOIO, MOACOIHEYHOT0, MAIIMHHOTO Macejl U MaprapuHa K OpOMHOW BOJE€ M PacTBOPY
IepMaHraHaTa Kajausl.

Jlabopamopusie onvimol. 1. B3aumoeiicTBue pacTBOpa YKCYCHOW KHCIOTBHI C MarHHEeM, OKCHIOM IuHKa, ruapokcunom xkeneza(Ill), pactBopamu
KapOoHaTa Kanusi U creapara Kaius. 2. O3HaKOMIIEHHE C 00pa3laMu CIOKHBIX 3¢GupoB. OTHOUIEHHE CIOXKHBIX 3(PUPOB K BOAE U OPraHUYECKUM
BemecTBaM. 3. BriBeieHUe )KUPHOTO MATHA C IIOMOIIBIO CII0KHOTO 3¢dupa. PacTBOpHUMOCTE )XKHPOB B BOJIE M OPraHUYeCKUX pacTBopuTelsix. CpaBHEHUE
MOIOIIIUX CBOMCTB x03giicTBeHHOro Mputa 1 CMC B )KECTKOI1 BOJIE.

Ilpakmuueckue padomot. 1. PacTBOPUMOCTH pa3TUIHBIX KAPOOHOBEIX KUCJIOT B Bojie. 2. B3anmoaeiicTBie yKCYCHOM KHCIIOTHI C
Metaamu.IlonyyeHne n30aMuaoBoro aupa yKCyCHON KHUCIOTHI.

Tema 10. YriaeBoabl

Ilousitue 00 yrjeBoaax. YTieBOAbl Kak TeTepodyHKIMOHAIBbHBIC coeauHeHus. Kmaccudukamus yriaeBogoB. MOHO-, IU- W TOJHCaXapUIbl,
MPEACTABUTENH KaXI0U IPYIIHI YIIIeBOA0B. broornueckas poib yriieBoA0B, UX 3HAUYECHUE B KU3HH YEJIOBEKA.



Momnocaxapuabl. CTpoeHue M ONTHYECKash U30MEpHsl MOHOcaxapuIoB. VX kimaccudukanus mo 4uciy aToMoOB yriiepofa M MpUpoje KapOOHWIbHON
rpymnmsl. @opmynsl Ouinepa—Xeyopcea i U300paskeHUs] MOJIEKYJl MOHOocaxapuaoB. OTHeceHMe MoHocaxapunoB K D- m L-psnam. Baxueiimme
IPEJCTaBUTENIN MOHO3./ exco3bl. I'nMoK03a, CTpoeHHEe ee MoJeKynbsl U (usnueckue cpoiicTBa. KospuaTo-mienHas TayToMepHs, paBHOBECHE
TayTOMEPHBIX ()OPM B BOJHOM DPACTBOPE TIIIOKO3bl. XMMHUYECKHE CBOWCTBA TIIIOKO3BI: PEAKLMHU IO albJCTHAHOW rpymme (peakius «cepeOpsHoro
3epKajia», OKUCIEHUE a30THOM KUCIIOTOH, TMApUpOBaHME, IUAHTUAPUHHBIN CHHTEe3). Peakiuu riaroko3bl Kak MHOTOATOMHOIO crnupTa (oOpa3oBaHue
MPOCTHIX U CIOXKHBIX 3pUPOB, caxaparoB). BzaumoneiicrBue rioko3sl ¢ runpokcuoM menu(Il) mpu koMmHaTHO#M Temmneparype u HarpeBanuu. OcoOble
CBOMCTBA TIMKO3UAHOTO THApOoKcmia. Crienuduaeckue CBOMCTBA TITFOKO3BI: OKHUCIEHHE OpPOMHOWM BOJION, pa3iuvHbIC THIBI OpOXEHUsS (CIMPTOBOE,
MOJIOYHOKHCIIO€, MacisiHOKKCIoe). ['toko3a B npupoze. buonorndeckas posibs U npuMeHeHHe IoKo3bl. PpykTo3a kak uzomep ritoko3bl. CpaBHEHHE
CTPOEHHUSI MOJEKYJIbl U XMMHUYECKMX CBOWCTB TJIIOKO3bl M (ppykTo3pl. PpykTO3a B NpHpoje U ee Ouosjoruueckas posb. [lenmoszwi. Puboza un
Ie30KcHpr003a Kak MpeACTaBUTENN albloneHTo3. CtpoeHue Mosneky. [lupano3Hsie 1 GpypaHO3HbBIE LIUKIIBL.

Jucaxapuabl. Ctpoenne aucaxapugoB. Croco0 cowIeHEeHHs ITUKIIOB. BoccTaHaBIMBaOIIME M HEBOCCTAHABIIMBAIONIME CBOMCTBA JUCAXapUJIOB Kak
CJIe/ICTBHE cowleHeHus nukia. CTpoeHrne U XUMUYECKHUE CBOMCTBA caxapo3bl. UHBepTHBIN caxap. TexHOIOrnuecKkre OCHOBBI TPOU3BOACTBA CaXapo3bl.
JlakTo3a, ee HaXOXKJAECHHE B IPUPOJIE U CTPOCHHE. BOCCTaHOBUTEIBHBIE CBOMCTBA JAKTO3bI, €€ THAPOIN3. MallbT03a, €€ CTPOEHUE U CBOMCTBA.

Monucaxapuabl. O6miee crpoeHue noimcaxapuaoB. CTpoeHHE MOJEKYIBI KpaxMalia: aMHrIo3a U aMIJIONeKTHH. Du3nyeckre CBOMCTBA Kpaxmaia, ero
HaXOXXJCHHUE B IPUPOe U Ononorndeckas poib. [ mukoreH. XuMudeckrue CBOMCTBa kpaxmaia. CTpoeHHe 3J1eMEHTapHOro 3BEeHa I1eJUTI0NI03bl. Binsnue
CTpOCHHS TMOJUMEPHOI 1enu Ha (U3MYEeCKHEe W XMMHYECKHE CBOMCTBA IEJUIIOI03bL. ['MIpONM3 IEeNI0103bl, 00pa30oBaHHE CIOXKHBIX 3(UPOB C
HCOPraHNYCCKUMU U OPraHUYCCKHMHU KHUCJIOTaAMH. Iloustue 06 HCKYCCTBCHHBIX BOJIOKHAX: aHeTaTHBIﬁ mICJIK, BUCKO3a. Haxoch[eHHe B IpUpoOAC U
Ouosiornveckas poJib HeJUTr0sI03bl. CpaBHEHUE CBOMCTB KpaxMala U LEJUTIOI03bI.

Hemoncmpayuu. O6pa3upl yraeBoJoB U u3nenuil u3 Hux. [lomydeHne caxapara KajablMs M BBIACICHHME CaXxapo3bl U3 pacTBOpa caxapara KajbIIMsl.
B3aumoneiicTBre TII0K03bI ¢ PYKCHHCEPHUCTOH KucaoTo. OTHOLIEHHE pacTBOPOB caxapo3bl U MaibTo3bl K ruapokcuay meau(ll) mpu HarpeBanuu.
O3HakomiieHHe ¢ (PU3MYECKMMM CBOMCTBaMHM Kpaxmana M Lenoio3bl. HaOyxanue nemmtonossl M kpaxmana B Boje. IlomydeHue TpuHuTpaTta
010351, KomneKius BOIOKOH, TKaHEeH 1 H3ICIHUH U3 HHX.

Jlabopamopuvie onvimot. 1. O3HaKOMJIEHHE C (PU3HMYECKUMH CBOWMCTBAMH TJIIOKO3BI (anTeyHas ymakoBKa, TaOneTkw). 2. KUCIOTHBIA THApPOIH3
caxaposbl. 3. 3HAaKOMCTBO ¢ oOpasmamu monucaxapunoB. OOHapykeHHe Kpaxmaia B Meae, xjede, Horypre, MaprapuHe, MakapOHHBIX W3JEIHIX,
Kpynax C IIOMOLIbIO KaUECTBEHHBIX PEAKLIUM.

Ilpakmuueckue pabomel. 1. Peakuus «cepeOpsiHOTO 3epKajia» TIIIOK03bL. 2. B3anmoselicTBre TioKo3bl ¢ ruapokcuaom mMeau(Il) mpu pa3nmuanbix
temneparypax. 3. JleicTBMe aMMHAayHOI'O pacTBopa OKcHaa cepebpa Ha caxaposdy. 4. OOHapy:KeHHe JaKTO3bl B MOJOKe. 5. JlelicTBHe mona Ha
Kpaxmai.

Tema 11. AMUHBI, AMMHOKHCJIOTHI, 0€JIKH

Kaaccudpuxanusa u usomepuss amuHoB. [lonstue 06 amuuax. IlepBuuHbIe, BTOPUYHBIE U TPETUYHBIE AMUHBI, YETBEPTHUHBIE aMMOHHUEBBIE COJIH.
Krnaccudukanys aMUHOB MO TUIY YIJIEBOJAOPOIHOrO pajuKalla U YHCIY aMUHOTPYII B MOJIEKYyJe. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE



amMuHOB. sp3-I'mOpunuzanus aroma aszorta. ['oMosoruyeckue psabl NpeAeNbHBIX amupaTHYeCKMX M apoMaTHYEeCKUX AaMHUHOB, H30MEpHs U
HOMEHKJIATypa.

XMMHYeCKHEe CBOMCTBA aMHUHOB. AMUHBI KaK OpPraHMYECKHME OCHOBAHMS, WX CpPAaBHEHHME C aMMHUAKOM W JPYrUMU HEOPraHHUYECKUMHU
OCHOBaHUSMHU. 3aBUCUMOCTb OCHOBHOCTH aMHHOB OT BEJIMYMHBI 3JIEKTPOHHON IUIOTHOCTH HA aTOME a30Ta U, KaK CJIEACTBUE, OT YHCIA U MPUPOAbI
3aMmecTuTenel npu atoMme azora. Crepuueckue (HakTopbl, BIUSIONINE HA OCHOBHOCTh aMHUHOB. PacmpesienieHue 3JIeKTpOHHON MJIOTHOCTU B aHUJIMHE.
CpaBHEeHHE XMMHYECKMX CBOMCTB alM(aTHYECKUX U apoOMaTHYeCKUX amMHuHOB. OOpa3oBaHuMe aMUI0B. AHHIMHOBbIE KpacuTenu. lloHsTHe o
CUHTETHUYECKUX BOJOKHaX. [lommamMuabl 1 monuaMuiHple CHHTETHUECKHUE BOJIOKHA.

IlpumeHeHnne W ToOJyyeHHe amMuHOB. [lomydeHne aMWHOB alKWJIMPOBAaHWEM aMMHaKa M BOCCTAHOBJIECHHEM HHUTPOIMPOU3BOIHBIX
yrieBosopoaoB.Padorst H. H. 3ununa.

AMMHOKHUCIOTHI. [loHATHE 00 aMHHOKMCIOTAaX, MX KiaccUpukamus U crpoeHue. OnTtuueckas wuzomepus [J-amuHOKHCIOT. HomeHknaTypa
aMMHOKUCIIOT (B TOM YHCJI€ TpUBHAIbHAsA). J[BOHCTBEHHOCTh KMCIOTHO-OCHOBHBIX CBOMCTB @MHUHOKHUCIIOT U €€ MPUYMHBI. bunosispHele HOHBI, (hopma
CYIIECTBOBaHMUS AMUHOKHCIOT B KHCJIOW W Ielo4yHoil cpexe. BydepHbie cBoiicTBa pacTBOpOB aMHHOKHCIOT. OOpa3oBaHHE CIOXHBIX 3(HUPOB
aMMHOKUCIIOT. Peakuiun koHeHcannu. CHHTETHYECKUE BOJIOKHA: KamnpoH, 3HaHT. Kinaccudukanus BoiaokoH. Crnennduyeckue peakiiuy aMuHOKHUCIIOT:
KCaHTOIIPOTEHHOBAsI, B3aMMOICHCTBHE ¢ HUHTUAPUHOM. [lonydyeHne aMMHOKHUCIIOT, UX IPUMEHEHHEe U Ononornyeckas GpyHkius. buonornyeckas poib
[ ]-aMMHOMACIISTHON KHUCJIOTBI.

Hentuapl. Ilonstne o mentuaax, ux crpoenue. llentuanas cBa3b. ['eomerpust moiaumentuaAHOM nenu. bykBeHHOe 0003HaueHUE NEPBUYHOM
CTPYKTYpbI nentuaoB. [lonydyeHne nenTuioB XUMUYECKUM IIyTeM, 00pa3oBaHUE UX B MpHUpoJe. XUMHUUECKHUE CBOMCTBA M OMOJOIMUYECKOE 3HAYEHUE
MENTUIOB.

Beaku. benku xak npupoanbie monuMepsl. OTnudre 0enkoB oT menTuaoB. [lepBudHas, BTOpUYHas, TPETUYHAS U YETBEPTUUYHAS CTPYKTYPHI OEIKOB.
[Iporeuas! u npocrerndeckue rpymnmbl. PUOpHILIpHBIE U M100YsApHbIe Oenku. CHHTE3 OENKOBBIX MOJIEKYJ B IpUpoJie U Jaboparopun. XUMHUYECKHE
CBOMCTBa OEJIKOB: TOPEHUE, ACHATYpaLusl, THAPOJIN3, KaueCTBEHHBIE (I[BETHBIC) peakiuy. buongornueckue GyHKInu OeNKoOB, MX 3HaueHHE. benkn kak
KOMMOHEHT nuiy. [Ipo6iiema GeKOBOro roj0AaHus U IYTH €€ PeIIeHHs.

Jemoncmpayuu. Ouznyeckue CBONCTBA METUJIAMHHA: arperaTHOE COCTOSIHME, I[BET, 3alax, OTHOLIEHHWEe K Boje. ['opeHue MeTHiiaMuHa.
BzaumopeiicTBue aHWIMHA W METWJIaMHWHA C BOJOM © kuciaoramu. OKpalimBaHWe TKaHEH aHWIMHOBBIMEH KpacutensiMu. OOHapykeHue
(YHKIIMOHAJBHBIX TPYNI B MOJICKYJIaX aMHUHOKHCIOT. HelTpamuzamus menoud aMUHOKUCIOTOW. HelTpamusarusi KUCIOTHI aMHHOKHCIIOTOM.
PacTBopeHue u ocaxaeHrue 6enKoB.

Jlabopamopuvie onvimel. 1. VI3roToBiIeHrE MAPOCTEPKHEBBIX M OOBEMHBIX MOJIEICH M30MEpPHBIX aMHUHOB. 2. PacTBopeHume OENKOB B BOJE U UX
koaryisiusi. OGHapyxeHue Oelika B KypUHOM SIHLIEe U MOJIOKE.

Ilpakmuueckue padomwi. 1. O6pazoBanue conell anwinHa. bpomupoBanue anwimHa. 2. OOpa3oBanue cojeil raunuHa. [lomyyeHne mMenHoOW conu
rnunuHa. 3. Jlenarypanus Oenka. LIBeTHbIe peakuuu OEIKOB.

Tema 12. A3oTcoaep:kamme rerepouukiIndeckue coequHenusi. HykjienHoBble KMCI0THI.



IlecTuwieHHbIE a30TCO/Iep KaLe reTepoun Kbl [IoHATHE O TeTEPOLMKINYECKUX COeTMHEHUSX, X KJIacCU(UKaLUs 0 pa3Mepy LUK, YUCITY U
IPUPOJIE TETEPOATOMOB, YHCITY U CIIOCO0Y cousieHeHus IMKIIOB. [Iupuaun, ctpoenue ero Mojekyssl. CriocoObl MoMydeHus MUpUIMHA. XUMAYECKHE
CBOMCTBA NUPHIMHA: OCHOBHBIE CBOMCTBA, PEAKIIUU 3JIEKTPOPHIBHOTO 3aMellleHus, rTuipupoBanusa. HukotuHoBas kuciora u ee amu. [lupumuaus n
ero crpoeHue. [ lupuMuIMHOBBIE OCHOBAHUS: ypalluil, HIUTO3UH, TUMUH. [IpoTOoTponHas TayToMepuss TMPUMUIMHOBBIX OCHOBAHMM.

I[aTu4ieHHbIe a30TCOIEPKALINE ITeTePOUKJIbI. CTpOSCHUE MOJIEKYJIbI UPPOJIA, €ro noxydeHue. OTInurne XMMUYECKUX CBOMCTB MUPpOa OT
CBOMCTB NMUPHUINHA: KUCIOTHBIM XapakTep, aiuao(GoOHOCTh, 0COOCHHOCTH peakinii 3eKTpoduasHOro 3amemenus. [Tupazon u umuaazon. [lypun u
IMYPHUHOBBIC OCHOBAHUSA: AACHUH, 'YaHUH.

HyxynennoBbie KUCJI0ThI. HyKIenHOBBIE KUCIOTHI KaK MpUpOIHbIe Tonumephl. Hykneotuasl, ux crpoenue, npumepsl. Hykneozuasl. AT® u A/,
UX B3auMOIIpEBpalleHue U poib 3toro npouecca B npupoze. Ilonarus o JJHK u PHK. Crpoenune JIHK, ee nepBuuHas U BTOpUYHAs CTPYKTYpHI.
Pa6oter ®@. Kpuka u JI. Yorcona. Kommiaementapaocts a3oTucthix ocHoBaHuil. Permkanus JJHK. Ocobennoctu crpoennss PHK. Tunst PHK u nx
ouonornueckne ¢QyHknuu. [loHATHE O TpPOMYHOM Koie (KomoHe). buocuHTe3 Oenka B KUBOUW KieTke. |'eHHas WHXeHepus U OWOTEXHOJOTHS.
TpancrenHsle GOPMBI pACTEHUHN U JKUBOTHBIX.

Hemoncmpayuu. Monenu MoOJIEKYJT BaXHEUIIMX TreTepouukioB. KoymeKiusa reTrepouuKiInYeckuX COeIUHEHUU. JlelicTBHE pacTBOpa MUPUAMHA HA
uHauKatop. Bzaumopelicteue nupuanHa ¢ coystHor kuciotoil. Moaens monekyinbl JJHK, nemoHcTpanus npuHiuna KOMIIEMEHTAPHOCTH a30TUCTBIX
ocHoBaHuM. OOpa3lbl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM pacTeHHM M >KMBOTHBIX. JlekapcTBa M mpemapaThl, U3TOTOBJICHHbIE METOJaMU
TeHHON MH)KEHEPUH U OMOTEXHOIOTHH.

Jlabopamopnutii onstm. VI3roTOBICHNE 00BEMHBIX U IIAPOCTEPIKHEBBIX MOJEIEH a30THCTHIX TeTEPOLUKIIOB.
Tema 13. Bnojgornuecky akTUBHLBIE BelllecTBA

®epMmenThl. [ToHaTHE O PepMeHTaX KaK OMOIOTHUECKUX KaTanu3aropax 0enkoBoi mpupoasl. OCOOEHHOCTH UX CTPOCHUS U CBOICTB B CPABHEHUH C
HEOPraHUYECKUMH KaTaau3aTopamMu (CeeKTUBHOCTD, 3PGEKTUBHOCTH | JIp.). 3aBUCUMOCTh aKTHBHOCTH ()€PMEHTOB OT TeMIiepaTypsl 1 pH cpenpl.
Knaccudukanus pepmenToB. 3HaueHre GepMEeHTOB B OMOJIOTUU U IPUMEHEHHUE B TPOMBIIIICHHOCTH.

Butamuusbl. [lonstue o Buramuuax. Mx knmaccudukanus u oboszHadenwe. Hopma morpeOnenus BUTaMHHOB. BomopacTBopuMmbie (Ha MpuMepe
ButamuHoB C, tpynn B u P) um sxupopactBopumbie (Ha mpumepe BuTamuHOB A, D m E) BUTamMHHBL. ABHUTaMHHO3BI, THIEPBUTAMHUHO3BI H
TUIIOBUTAMUHO3bI, UX MPO(UIAKTHKA.

I'opmonsl. [loHsATHE O TOPMOHaxX KakK OWOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BBIMOIHSIONIMX HHIOKPUHHYIO PETYISIUI0 KU3HEACITEIbHOCTH
opranu3moB. Kiaccupukanuss TOpPMOHOB: CTEpOUABI, IMPOU3BOAHBIE AMHUHOKUCIOT, TMOJUMENTUIHbIE W OeNKoBble TOpMOHBI. OTaenbHbIE
MPEICTaBUTENN: SCTPATUOI, TECTOCTEPOH, UHCYJINH, aIpEHATNH.

JlekapcrBa. [loHsTHe 0 JekapcTBaXx KaKk XMMHOTEpPANEBTUYECKHX Mpemnapatax. KpaTkue MCTOpHuYecKHue CBEISHUS O BO3HUKHOBEHUHM M PA3BUTHH
XUMHUOTEpanuu. ['pynmbl JIeKapcTB: CynbhaMubl (CTPENTONN ), aHTUOMOTHKY (TTCHUIIMIIJINH), aHTUTTUPETUKA (aCTIMPUH), aHAJIbICTUKH (aHAJIBTHH).
MexaHu3M JeUCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX MPENapaToB, CTPOCHHE MOJEKYJ, MPOTHO3MPOBAHME CBOWCTB HAa OCHOBE aHAIN3a XUMHYECKOTO
CTpoeHUsl. AHTUOMOTHKH, X KIacCU(PUKAIMS 10 CTPOCHHIO, THITY M CHIEKTPY JAeicTBUs. bezomnacHblie criocoObl MPUMEHEHNS, IEKaPCTBEHHBIE (POPMBI.



Conepxanue 11 kiacca
Crpoenue atoma

ATOoM — cJI0KHas YacTua. J[okazaTreabCTBa CIOKHOCTH CTPOSHHUS aTOMa: KaTOJHBIC W PEHTTCHOBCKHE NTy4yH, (oTodd(deKT, paaruoaKTUBHOCTD,
anektposus.Ilimanerapnas monens aroma Pesepdopna. Ctpoenune atoma o bopy. CoBpeMeHHBIE TTPEACTABICHHUS] O CTPOCHUH aToMa. MUKpOMHUDP U
MakpoMup. Tpu OCHOBOIOJIArarOIIMe UACH KBAHTOBOM MEXAHMKHU: JNUCKPETHOCTb WJIM KBAaHTOBAaHUE; KOPIYCKYJIIPHO-BOJIHOBOW AYyalau3M 4YacCTHL]
MUKPOMHUPA; BEPOSITHOCTHBINA XapaKTep 3aKOHOB MUKPOMHUPA.

CocraB aTtomHoOro sigpa. HykjinoHsl: TpoTOHBI U HEUTPOHBI. HYKIUIBI M M30TOMBL. Y CTOMYMBOCTSG sep. PagnoakTUBHBIN pacnaa v sSiAEpHbIE PEaKInu.
VYpaBHEeHMSI TaKHX PEAaKIMl Ha OCHOBE OOIIMX JJI1 KBAHTOBOM M KJIACCUYECKOW MEXaHUKH 3aKOHOB COXPaHEHHs SHEPTUH, MacChl, 3apsia U UMITYJIbCA.

DJIeKTPOHHAsA 000J10uKka aToMa. KBaHTOBO-MEXaHMUYECKHE TMPEACTaBICHUS O MpUpoAe JJIeKTpoHA. [IoHATHS 00 3JIEKTPOHHOW OpOWUTAIU H
3JIEKTpOHHOM obOsiake. KBaHTOBBIE umcna: ri1aBHOE, opOuTanbHOEe (MOOOYHOE), MAarHUTHOE M CIMHOBOE. PacmpeneneHue 3JIEKTPOHOB 110
SHEPreTUYECKUM YPOBHSIM, MOAYPOBHIM U OpOUTAIISIM B COOTBETCTBHM C IPUHILIUIIOM HaUMEHbIleH sHepruu, npuHuunom [aynu u npasuinom XyHaa.
DNEeKTpOHHBIE KOH(PUTYpAIIUH aTOMOB XUMHUECKUX 3JIeMEeHTOB. HEeKOTOphle aHOMalIMy 3JIEKTPOHHOTO CTPOCHUS aTOMOB XpoMa, Me/id, cepedpa u Ap.,
X TMpUYMUHBL. BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHMYECKHX 3JEMEHTOB KakK (YHKUHS 4YKClIa HEMapHBIX 3JEKTPOHOB B WX HOPMAJIbHOM U
BO30YXJIEHHOM COCTOSIHUSX. Jlpyrue (pakTopbl, ompeaessiomye BaJICHTHbBIE BO3MOXKHOCTH aTOMOB: HAJMYUE HETOJEICHHBIX 3JICKTPOHHBIX Hap U
CBOOOJHBIX OpOHUTaIel. DNEKTPOHHAs KIaCCU(PHUKAIMI XUMUYECKUX 3JICMEHTOB: §-, p-, d-, f~37IEeMEHTHI.

Jemoncmpayuu. ®orordpdexr. Monenu opdutaneit paznuaaot hGopMel. JTabopamopusiii onstm. HabnioneHne 3a CieKTpaMu UCITYCKaHUS U
MOTJIONICHHUS COSTMHEHUI XUMHUYECKHUX JIEMEHTOB C MMOMOIIBIO CIIEKTPOCKOTIA.

Iepuoauyeckuii 3aK0H ¥ MepUOANYECKAs] cCMCTeMa XUMUYecKUuX j1eMeHToB /I. . MeHnaesieeBa

IpeanochblJIKH OTKPBITHS MEPHOAUYECKOro 3akoHa. Hakorenue akTomornueckoro marepuaina, padotsl npeamectseHHUKOB (M. [[€6epeitnepa,
A. lllankyprya, JIx. A. Heronennca, JI. Meiiepa), cre3n xumukoB B T. Kapicpyn. JInanoctabie kauectBa J[. . Menaeneena.

OtkpbiTue /I. . MeHaesieeBbIM NepuoAnYecKoro 3axkoHa. IlepBas ¢opmynupoBka 3akoHa. ['opu3oHTaNbHAs, BEpPTUKAIbHAS W JAMArOHAIbHAS
[IEPUONYECKUE 3aBUCUMOCTH.

Iepuoauyeckuii 3akoH U cTpoeHre aroma. M3oronbl. COBpeMEHHOE MOHATHE O XMMHUYECKOM 3JIEMEHTE. 3aKOHOMEpHOCTh Moznu. Bropas
(dbopMyIMpoBKa MEPUOAMUYECKOTO 3akoHa. llepmomnyeckasi cucrema u cTpoeHue aromMa. DuU3MUECKHil CMBICT TOPSIKOBBIX HOMEPOB 3JIEMEHTOB,
HOMEpOB Tpynmnbl U nepuona. [lepuoanueckoe M3MEHEHHE CBOMCTB AJIEMEHTOB: pajauWyca aToMa, SHEPrud MOHM3AIMH, 3JIEKTPOOTPULATEILHOCTH.
HpI/I‘II/IHLI W3MEHEHUS METAJIMUECKUX U HEMETANIMUECKUX CBOMCTB DJIEMECHTOB B rpymmax v nepuoaax (B TOM YHUCIIC B GOHBIHI/IX u CBer6OJII>I_HI/IX).
Tpetbst popMynupoBKa NMEPUOIUUECKOTO 3aKOHA. 3HAYCHHUE TEPUOJIMYECKOTO 3aKOHA W TMEPUOAMYECKOM CHUCTEMBbI XMMHYeCKuX anemeHToB JI. .
Menzeneesa A pa3BUTUS HAYKU U TOHUMAaHUS XUMHUYECKON KapTHHBI MUPA.



Jlemoncmpayuu. PaznudHple BapuaHTBl TAOJIUIBI TEPUOIWYECKON CHCTeMBbl XuMHuueckux ayemeHToB JI. M. MennmeneeBa. OOpasmbl MpOCTHIX
BEILIECTB OKCHJIOB U TUAPOKCHJOB 3JIEMEHTOB TpeThero nepuona. Jlabopamopmusiit onvim. CpaBHEHHE CBOMCTB IPOCTHIX BEIIECTB, OKCHUAOB M
THAPOKCUIOOB 3JICMCHTOB TPETHET'O ICPUO/a.

CrtpoeHue BemecTBa

IlonsiTHe 0 XMMHM4YeCKOM CBSI3M Kak pe3y/bTaTe B3aUMOJCHWCTBUS aTOMOB, OOYCJIOBJICHHOTO NMEPEKPhIBAHUEM HMX JJIEKTPOHHBIX OpOUTanel u
COIIPOBOKAAIOMIETOCS] YMEHBIICHUEM SHEPIUM OOpPa3yIOIIMXCS arperaroB aTroMOB WJIM HMOHOB.BHIbl XUMHMUYECKOW CBS3M: KOBAJIEHTHAas, MOHHas,
METaJuInYecKas U BOJOPOIHAsL.

KoBanenTHasi xumMuueckas cBsfi3b. MeTOJ| BaJCHTHBIX CBs3el. J[Ba MexaHuM3Ma oOpa3oBaHMs KOBAJCHTHOHM CBSI3U: OOMEHHBIM M JOHOPHO-
ak1enTopHblii. OCHOBHBIE MapamMeTPbl KOBAJEHTHOW CBSI3U: JIJIMHA, TPOYHOCTb, YTOJ CBSI3U, WJIM BAJICHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJICHTHOM
CBSI3U: HACBIIICHHOCTb, IMOJIIPU3YEMOCTh U NMPOYHOCTh. DJIEKTPOOTPHIATEILHOCTh M KJIACCU(HUKAIMS KOBAJCHTHBIX CBS3€H IO 3TOMY NpPU3HAKY:
MOJIIpHAasl ¥ HEMOJspHAs KOBaJIEHTHBIE CBA3U. [IOJMSPHOCTH CBSA3M M MOJSPHOCTH MOJeKyNbl. Croco® mepekphIBaHMs 3JIEKTPOHHBIX OpOuTaed u
KJIacCU(UKALNS KOBAJICHTHBIX CBSI3€H M0 ATOMY MPU3HAKY: []- 1 []-cBsi3u. KpaTHOCTh KOBAJICHTHBIX CBS3E€H U KIIACCU(UKALIUS UX 110 ATOMY MPU3HAKY:
OJIMHApHAs, JTBOWHAs, TPOWHAs, MOJyTOpHas. MeTo MONCKYJISIpHBIX opOuTajeii. THUIIbI KPUCTATUTMYECKUX PEIIETOK BEUIECTB C ATUM BHJIOM CBSI3H:
aTOMHBIE U MOJIEKYJIsIpHbIE. DU3NUYecKre CBOMCTBA BEIIECTB C TAKUMH KPUCTAINIMYECKUMH PEIIETKAMH.

HNonnasi xuMu4yeckasi CBfI3b KaK OCOOBIM Cilydyall KOBAJICHTHOW TMOJSPHOM CBsI3M. MexaHu3M oOpa3oBaHHMs HWOHHOW CBs3U. HoHHBIE
KPUCTAIJINYECKHE PEIIETKH U CBOICTBA BEIIECTB C TAKUM CTPOCHUEM.

MeTa/uin4ecKas XUMHYECKAA CBA3b KaK OCOOBIM BUJ XUMHUUYECKOU CBI3M B METAJLIAX U CIUIaBax. Ee oTiMure OT KOBAJICHTHON U UOHHOU CBI3EH
1 CXO0JICTBO ¢ HUMHU. CBOMCTBA METAINTMYECKOH CBA3U. MeTalmnyeckue KpUCTAIINYECKUE PEIIETKU U CBOMCTBA BELIECTB C TAKMM CTPOCHHUEM.

Bopopoanas xummnyeckas cBsi3b. MexanusM obpazoBanusi. Kinaccudukanus cBsizu: MEXMOJIEKYISIpHAs U BHYTPUMOJIEKYJISIPHAsI BOJOPOIHbIE CBS3H.
MonekynspHas KpUCTaUIMuecKash pelIeTKa, COOTBETCTBYIOIIAs 3TOMY BHUAY CBsA3U. (DU3MYECKHE CBOICTBAa BEIIECTB C BOJAOPOJHON CBS3BIO.
buonoruueckas poib BOAOPOIHOM CBA3M B 00pa30BaHUU CTPYKTYp OnonoianmepoB.EnnHas nprupoja XMMHUYECKON CBSI3U: HAJIMYME Pa3IMYHbIX BHAOB
CBSI3M B OJJHOM BEIIIECTBE, IEPEXO0/1 OJTHOTO BUAA CBA3H B IPYro U T. II.

ApPXHMTEKTYpa MOJIEKYJ KaK pe3ylbTaT OTTAJKUBAHUS 3JIEKTPOHOB aTOMa M THOpHUIM3ALMM SJEKTPOHHBIX opOutaned. sp3-I'mOpupuzanus u
apXUTEKTypa MOJIEKYJl aJIkaHOB, BOJIbI, AMMHAKa M KPHUCTAIOB anMasa. sp2-I'uOpunusanust u apXuTeKTypa MOJEKYyJ COeIMHEHHN Oopa, alKeHOB,
JIMEHOB, apEHOB U KPUCTAIOB rpaduTa. sp-I' uOpuauzanus u apxuTeKTypa MOJIEKYJ COSTUHEHUN OepuiuIns, aTKUHOB U KPUCTAJIIIOB KapOuHa.

KommnuiekcooOpa3zoBanue. [loHsiTHe 0 KOMIUIEKCHBIX COeAUHEHUSX. OCHOBBI KOOPJIWHAIMOHHON TEOPUU CTPOCHUS KOMIUIEKCHBIX COCTUHEHUH A.
Bepnepa. JloHOpHO-aKIeNTOpHOE B3aMMOJICHCTBUE KOMIUIEKCOOOpa3oBareneid M NUranaoB. KoopauHAIIMOHHOE YHCIIO KOMIUIEKCOOOpa30BaTels.
BryTpennss u BHemHss cepbl KOMIUIEKCOB. [IpocTpaHCTBEHHOE CTPOCHHE KOMIUIEKCHBIX COCIMHEHHH C MO3WIUHM TUOPHAM3AIMN AJIECKTPOHHBIX
op6uTaneii. Knaccudukarus 1 HOMEHKIaTypa KOMIUIEKCHBIX CoeTMHEeHMA. VIX CBOICTBA U 3HAUCHUE.



Hemoncmpayuu. Mozaenu MOJEKyJl pa3IMUHON apXUTEKTypbl. Mozieny U3 BO3AYLIHBIX LIApOB, 0TOOpakaroliue MPOCTPAHCTBEHHOE PACIIONI0KEHUE
sp-, Sp2-, sp3-rubpuAHbIX opOuTaneil. Moaenn KpUCTALIMUECKUX PELIeTOK paziauyHoro tuna. Monenu monekyn AHK u Genka. Jlabopamophuiii
onvim. B3anmoielicTBlie MHOTOATOMHBIX CIUPTOB ¢ DeIMHTOBOM KUAKOCTHIO. KauecTBeHHbIe peakuinu Ha HOHbI Fe2+ u Fe3+.

IMoammepbI

Heoprannyeckue nmojuMmepsl. [loaumepsl — npocThie BelecTBa ¢ AaTOMHOM KPUCTAIUIMYECKON PELIETKOM: aJUIOTPOIIHBIE BUIOU3MEHEHUS YIilepoa
(anmma3, rpadut, kapOuH, QyIIepeH — B3aUMOCBS3h THOPUAM3AIMNA OPOUTAICH aTOMOB YIJIepoJia C MPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOITHBIX
MoIUGUKAIMI); CeIeH W TEJUIyp LEeNOoYeqyHOro crpoeHus. [lommmepsl — CiOXKHBIE BEIIECTBA C aTOMHOW KPHCTANTMYECKOM pElIeTKOW: KBapil,
KpeMHe3eM (IUOKCHUIHBIC COCTUHEHUSI KPEMHUA), KOPYH]T (OKCHJ aTIOMUHHS) M ATIOMOCHIMKATHI (ITOJIEBbIC IIMAThl, IO, KaoJauH). MUHEpaIbl 1
ropublie nopojsl. Cepa muactuyeckas. MuUHepaabHOE BOJOKHO acOecT. 3HaueHHe HEOPTaHUYECKUX MPHPOTHBIX MOJUMEPOB B (HOPMUPOBAHUU OJTHOMN
U3 TEOJIOTUIECKUX 000JI04eK 3eMTi — JUTOC(HEpHI.

Opranuyeckue noauMepsl. CriocoObI MOTYUYEHUS: PEAKIIMH [TOJUMEPU3ALUH U PEaKIUK MOJUKOHAeHcauuu. CTpyKTypbl IOJUMEPOB: JINHEIHbIE,
pasBeTBIIEHHBIE W MpOCTpaHCTBeHHBbIC. CTPYKTYpHpOBAaHHWE MOJMMEPOB: BYJIKaHM3alMig KaydyKoB, JyOineHue OenKOB, OTBEpIACBaHHE
MOJIMKOHICHCALMOHHBIX MosinMepoB. Kiaccudukanus noaMMepoB 1O pa3IudHbIM TPU3HAKAM.

InacTMacehbl MOTMMEPU3ANUOHHOTO (TMTOMUATHIICH, TOTUIPOTIIICH, TTOJTUBUHIIIXJIOPHT) U MOJUKOHIEHCAIIMOHHOTO ((heHoIohopManbIeTHIHbIE)
MOJTy4YECHHUS.

Kayuyku HatypanbHblii U cuHTeTHYeCKUE (OyTaIueHOBBIH, U30MPEHOBBIN, OyTaaeH-CTUPOIbHBIN). CTepeoperynsipHocTb. Pe3nna.

BoJiokHa, ux xinaccudukamys mo mpoucxoxkaeHuI0 (PacTUTENbHbBIE U )KUBOTHBIE) U MOTYYEHHUIO (MCKYCCTBEHHBIE U CHHTeTHYeckue). OTaenbHbIe
MIPE/ICTaBUTENH, UX CBOMCTBA U IPUMEHEHHE.

Buonosmmepsl

Besku, ux nepBuyHasi, BTOpUYHAsI, TPETHUYHAS U YETBEPTUUHAs CTPYKTYpbI, Ouonorudeckas poib. Iloaucaxapuabl: KpaxMai U LIEJUTI0NI03a, UX
CpaBHEHHUE MO CTPOEHUIO, CBOMCTBAM, OMOJIOTHYECKON POJIN U MPUMEHEHUIO. [ IMKOTeH, NEKCTPUHBI, XUTHH, UX OMOJIOTUYECKask POJib.

HyxueunoBbie kuciaorsl: JIHK u PHK. Ux ctpoenune u Ouonoruueckas pois. Bunsl PHK. Cpasuenne JIHK u PHK no ctpoenuto nykineoruna,
MOJTMMEPHOH IIeTIH ¥ 3HAYCHHIO B OMOCHHTE3€e Oelka U repeaaue HaclaeICTBEHHBIX CBOWCTB OPraHU3MOB.

Jemoncmpayuu. Koyieknun miacTMace, KaydyKoB, BOJJOKOH, MUHEPAJIOB M TOPHBIX MOPOJ. MUHEpabHOE BOJIOKHO acOeCT U M3CIUs U3
Hero.Mopemu monekyn 6enxos, JJHK, PHK.

Jlabopamopmusie onvimot. 1. O3HaKOMIICHHE ¢ 00pa3IiaMy IJIaCTMAcCC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX mopo. 2. [IpoBepka miactmacc Ha
ANEKTPUUYECKYIO TPOBOJUMOCTD, TOPIOYECTh, OTHOLIEHUE K PACTBOPAM KHUCJIOT, ies04eil 1 okucnurenei. 3. CpaBHEHUE CBOMCTB TEPMOPEAKTUBHBIX U
TEePMOIUIACTUYHBIX TutacTMacc. 4. [Tonydenne HUTEH 13 KampOHOBOW MJIH JJABCAHOBOW CMOJIBL. 5. OOHapyXeHHE XJIOpa B TOJTMBUHUIXIIOPHUIIC.

Ilpakmuueckue padomet. 1. PacriozHaBaHUE IJIACTMACC M XUMHYECKUX BOJIOKOH



Teopusi crpoeHnst oprannyeckux coequHennii A. M. BytiiepoBa u coBpeMeHHasi TeOPUsI CTPOCHHUS OPTAaHMYECKUX H HEOPraHMYeCKHUX BellecTB

Ipeanoceliku co3gaHust Teopun crpoenus. PaGorel npemmecrBeHHukoB A. M. byrneposa (K. b. droma, @. Bénepa, L. @. XKepapa, .
Kekyne), cbe3n ecrectBoucnbitareneid B T. Illneiiepe. Jlnanoctaple kauectBa A. M. BytiepoBa. OCHOBHBIE IMOJOKEHHS COBPEMEHHOW TEOPHUH
ctpoeHus. 3omepus u ee Buabl. Mi3oMepus B HEOpraHM4ecKol XUMUU. B3anMHoe BiusiHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX M HEOPraHMUYECKUX
BEIIECTB.

OcHoOBHbIE HANIPaBJeHUsS] PA3BUTHS TEOPUM CTPOeHHUs. 3aBUCUMOCTh CBOWMCTB BEIIECTB HE TOJIBKO OT XUMUYECKOT0, HO U OT JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTpoeHUs. HAYKTUBHBIN 1 Me30MepHbIN 3 dekThl. CTepeoperyisipHOCTb U €€ OMOIOrHYeCKOe3HaueHHE.

JlnanekTHYecKHe OCHOBBI OOIIHOCTH JABYX BeAyIIMX TeOpHil XMMHUM. /[ManexkTHuecKkue OCHOBBI OOIIHOCTH Teopuu mepuomuuHoctu . W.
MenneneeBa u Teopuu crpoeHus A. M. byriepoBa B craHoBieHnn (paOoThI MPEANICCTBEHHUKOB, HAaKOIIJIeHHE (PaKTOB, yU4acTHE B ChE3/IaX, PYCCKUN
MEHTAJIUTET), IPeICKa3aHN HOBBIX 1eMeHTOB (Ga, Sc, Ge) 1 HOBBIX BellecTB (M300yTaHa) U pa3BUTUU (TpU GOPMYTUPOBKHU MEPUOINIECKOTO 3aKOHA
U Tpu GOPMYIUPOBKH OCHOBHBIX IMOJIOXKEHUN TEOPUU CTPOEHHUS O 3aBHCHUMOCTH CBOMCTB BEIIECTB KaK OT XMMHYECKOTO, TaK U OT 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS).

Hemoncmpayuu. Mopienu CTpyKTYPHBIX U IIPOCTPAHCTBEHHBIX U30MEPOB. B3anMHoe BIMsHUE aTOMOB B MOJIEKYJIE TOTYyOJIa MU (peHoa.
Jlabopamopmuutii onsim. VI3roTOBIEHUE MOJENEH CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX H30MEPOB.

JAucnepcHble cUCTEMBI

IlonsiTe o qucnepcHbIX cucremax. Knaccudukanus TUCIIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSHUS TUCIIEPCUOHHOM Cpeabl U
IMCIIEPCHOM (a3bl, a TaKkKe MO pazMepy UX dacTull. [ pyOoaucnepcHble CUCTEMBL: SMYJIbCUH U CYCIIEH3UU. TOHKOANCIEPCHBIE CUCTEMBI: KOJUIOUIHbIE
(30711 ¥ Tenu) U UCTUHHBIE (MOJIEKYIISIPHBIE, MOJIEKYIIPHO-UOHHBIE U HOHHBIE). DPdexT Tunaansa. Koarymnsus B KOJUIOUAHBIX pacTBopax. CHHepe3uc
B IeJIsiX.

3HauyeHMe JUCHEPCHBIX CHCTEM B )KMBOW M HEXXMBOW NPUPOJE U MPAKTUYECKOM KU3HU YEIOBEKA. DOMYJIbCHUU U CYCIIEH3UHM B CTPOMTEIBLCTBE,
MUIIEBOM U MEIUIMHCKON MPOMBIIIICHHOCTH, MEJUIIMHE U KOCMeTUKe. buonornyeckue, MEIUIIMHCKNAE U TEXHOJOTMUYECKUE 30JIM. 3HAUCHHE Telel B
OpraHu3aly XKMBOM MaTepuu. buomormueckue, muieBble, MEIUIIMHCKHE, KocMeTHyeckue reiau. CuHepesuc Kak (akTop, ONpeAemsiomid CpoK
TOAHOCTH MPOAYKIIMH Ha OCHOBE resieil. CBepThIBaHHE KPOBU KaK OMOJIOIMYECKH CHHEPE3UC, ero 3HaueHHe.

Jemoncmpayuu. Bunsl TUCTIEPCHBIX CUCTEM M MX XapaKTepHbIe pu3Haku. [IpoxoxkieHne jyda cBeTa yepe3 KOJUIOMIHBIC U UCTHHHBIC PAaCTBOPHI
(>pdext Tunnmans).

Jlabopamopmuvie onvimot. 1. Ilomydenne cycrieH3uu cepbl U kKanudoiu. 2. [Tonydenne sMybcHii pacTUTEILHOTO Macia 1 0eH3071a.
XuMHYecKHe peakunu

Knaccupukauus XuMHYeCKHX pPeaKkluil B OPraHM4yeckoi M HeopraHnyecko xummuu. [loHsTHEe 0O XMMUYECKOIN peakIuu, €€ OTINYUE OT SACPHON
pCaKkmuu. PeaKI_[I/II/I, 150187110853 663 N3MCHCHUS KAYCCTBCHHOI'O COCTaBa BCUICCTB: AJUIOTPOIIM3AlNA U U30MCPU3ALIUA. PeaKI_II/II/I, HaAymue ¢ UBMCHCHUCM



Ka4eCTBEHHOT'O COCTaBa BEIIECCTB: M0 YUCITY H XapaKTepy Pearnpyrommx U 00pa3yonuxcsl BEmecTB (pa3ioKeHne, COSAMHEHUE, 3aMeICHHEe, PeaKIInu
OGMCH&); 0 H3MEHEHUIO CTEIICHEH OKHCIICHUS 3JIEMCHTOB (OKI/ICJII/ITCJ'IBHO-BOCCT&HOBHTGHBHBIG U HE OKI/ICJ'II/ITG.HBHO-BOCCT&HOBHTGHBHBIC); 10
TeroBoMy 3(dekTy (3K30- W IHAOTEpMHUYECKHe); 1Mo (a3e (roMo- M TETepOTreHHBIC); IO HaIpaBieHUI0 (00paTUMble W HEOOpPATHUMBIC); IO
MCIOJIB30BAHUIO KaTalu3aTopa (KaTaJIUTHUYECKHE W HEKaTaIUTUYECKUE); 10 MEXaHU3MY (paJuKalbHbIe, MOJICKYIApHbIC, HOHHbIC); TI0 BUAY SHEPTHH,
MHUIMUPYIOMIEH peakuuio (POTOXUMHUYECKHIE, PaJHallMOHHbIE, YIEKTPOXUMUYECKUE, TEPMOXUMUYECKHUE).

BeposiTHOCTH MpoTeKaHUsi XUMHYECKUX peakuuii. BHyTpeHHsis sHeprus, sHTaNbIHS. TemioBoi 3¢deKT XUMUIecKuX peakiuil. TepMoxumMudeckre
ypaBHeHus. CTaHIapTHBIC SHTAIBITMH PEAKIUil 1 00pa3oBaHus BemiecTB. 3aKoH ['ecca U ClIeICTBUS, BBITEKAIOIINE U3 HEr0. DHTPOIUS. JHEPrus
['n66ca — kpuTepuii HaNPaBICHHOCTH XUMHYECKUX PEAKIIMi B 3aKPBITHIX cucTeMax.CKOpoOCTh XUMHUYeCKoii peakiuu. [ToHsTHEe 0 CKOpOCTH
peakuuu (L p). CKOpOCTb TOMO- U TE€TEPOT€HHON peakinil. DHeprus akTUBaluU. DaKTOPHI, BJUSIONIHE HA CKOPOCTh XUMHYECKOH pPeaKkIuH.
[Ipupona pearupyromnux BemectB. Temneparypa (3akon Baat-I'odda). Konnentparus (OCHOBHON 3aKOH XUMHUECKOW KUHETHKH ). KaTtanuzaTopsl u
KaTajan3: TOMO- U TE€TePOTeHHBIN, X MeXaHU3Mbl. DepMEHTHI, X CPABHEHHE C HEOPTAaHUYECKUMU KaTanu3aTopamu. ITHTHOUTOPHI U KaTaTUTHUECKUE
S/1bl. 3aBUCUMOCTb CKOPOCTH PEAKLIUH OT MOBEPXHOCTH CONPUKOCHOBEHHUSI pEarupyromnx BemecTB.O0paTuMOCTh XUMHYECKUX peaKIuil.
Xumuueckoe papHoBecHe. [[oHATHE O XUMUYECKOM paBHOBECHH. PaBHOBECHBIE KOHIIEHTPAUUH. [[MHAMUYHOCTD XUMHYECKOTO PABHOBECHS.
Koncranrta paBHoBecus. DakTopsbl, BIUSAIONIME Ha CMEIIEHUE PABHOBECUS: KOHLICHTpAIUs, JaBjieHue, Temmneparypa. [Ipunuun Jle [latense.
Jemoncmpayuu. Ipespamienue kpacuoro ¢pocdopa B Oenblit, KuCIOpoaa B 030H. Mozaenu Oyrana u n3zooyrana. [lomydeHne KiUCIopoaa U3 nmepoxkcua
BOJIOPOJIa U BOJBI, Aeruapatanus 3taHoa. [lenouka npespamennit P [1 P205 [1 H3PO4; cBolicTBa yKCYCHOM KUCIIOTBI; pEAKLINH, UAYIINE C
o0pa3oBaHHEM 0OCaJiKa, ra3a U BOJIbI; CBOMCTBA METAJIIOB, OKUCIICHUE AJIbJIETH 1A B KUCJIOTY U CIUPTA B abJCTH/. Peakiiuu ropeHus; peakiuu
SHAOTEPMHUUYECKHE HA MPUMEPE PEAKIIUU Pa3sIOKeHUs (3TaHONA, KaJTUITHON CeNUuTphl, OUXpoMaTa aMMOHUS) M SK30TEPMHUUECKHE Ha IPUMEpe peakiui
coequHeHMs (obeciBeunBaHne OPOMHOM BOJIBI M pacTBOpA IMepMaHTaHaTa Kajius STUICHOM, TallleHHe U3BECTH U Jp.). B3aumoneiicTBre IIMHKA C
pacTBOpaMM COJISTHOM M CEPHOM KHUCIJIOT IIPH Pa3HbIX TEMIEPATYpaxX, Pa3HbIX KOHIIEHTPALMIX COISTHOM KUCIIOTHI; Pa30KEHNE TEPOKCHIA BOJIOPOIA C
nomoltpio okcuaa Mapranna(lV), kaTanassl CeIporo Msca u ceiporo kaprodens. BzanmopaeiicTBre UHKA, MOBEPXHOCTh KOTOPOTO pa3iNdHa
(IOpOIIOK,TbLIL, TPAHYJIbI), ¢ KUCI0TON. Moaens kunsiiero ciosi. CMenienue paBHoBecusi B cucreme Fe3+ + 3CNS— <= Fe(CNS)3; oMbLICHHE
KUPOB, peaKINu dTepruPuKanuu. 3aBUCUMOCTh CTENIEHU AJIEKTPOIUTHUECKOMN AUCCOMAIINK YKCYCHON KHCIIOTHI OT pa3dasieHusi. CpaBHEHHE CBOWCTB
0,1 H pacTBOpPOB CEPHON U CEPHUCTOM KHCIIOT, MypaBbUHOMN U YKCYCHOM KUCIIOT, THAPOKCHUIOB JIUTHS, HATPUS U KaJlusl.

Jlabopamopnsie onvimot. 1. [lonydenue Kucaopo/ia pa3iokeHreM EPOKCHIa BOIOpoaa U (MITK) mepMaHTranata Kanus. 2. Peakiuu, uaymme ¢
O6p&30BaHI/I€M ocCajJiKka, ra3a W BOAbI, AJId OPTaHUYCCKUX U HCOPTaHNUYCCKUX KHCIIOT.

Ilpakmuueckue padomupt. CKOpOCTb XUMUYECKUX peakuil. XUMUYECKOE PAaBHOBECHE.

PactBopbl. IlonsaTHe 0 pacTBopax. PU3HKO-XUMUYECKAs] IPUPOAA PACTBOPEHUS U PACTBOPOB. B3auMoaecTBue pacTBOPUTENS U PACTBOPEHHOTO
BelecTBa. PactBopumocTs BenjecTB. CriocoObl BEIpaXKEHUSI KOHLIEHTPALMKM PACTBOPOB: MAacCOBas J0Js1 pACTBOPEHHOIO BEIlleCTBa (IIPOLIEHTHA),
MOJISIpHAsl, MOJIsUIbHAs, HOpMasbHast. TUTP pacTBOpa U TUTPOBAHUE.

Teopus 3JeKTPOTUTHYECKOH JHccOMAMU. MexaHu3M IUCCOLMAlUY BEIECTB ¢ Pa3IUYHbIMY BUAAMU XUMUYECKOM CBA3H. BKIIaJ pyCCKUX YYEHBIX
B Pa3BUTHE TMPEICTABICHUNA 00 AICKTPOJUTHYECKON aucconuanuvi. OCHOBHBIC TOJIOKEHHUS TEOPHUU AJIEKTPOIUTHYECKON aucconnanuu. CTeneHb
ANEKTPOIUTUIECKON nucconnanud U GakTopsl ee 3aBUCUMOCTU. CHIIbHBIC U CpEIHHE dIEKTPOoiauThl. KoHcTaHTa nucconuanuu./{uccoruanusi BOIbI.



HNonnoe mpowmsBenenue Bonbl. Bomopoansiii mokaszarenb. Cpema BOJHBIX PacTBOPOB DSJIEKTPOIMTOB. Peakmuum oOMeHa B BOJHBIX PacTBOpax
3JIEKTPOJIUTOB.

I'maponu3 xak oOMeHHBIN mporiecc. HeoOpaTuMBbIil THAPOIN3 OPraHUYECKUX W HEOPTaHWYECKUX COCAMHEHUN U €Tr0 3HAYCHHE B MPAKTHYECCKOUN
nesaTenbHOCTH YenoBeka.O0patumelil ruaponn3 coneil. CtyneHuaTsiilt runponus. Ilpaktuueckoe nmpuMeHeHue ruapoiansa. l uaponus opraHuyecKux
BEIIECTB: OEJIKOB, XKUPOB, YIJIEBOJOB, MOJUHYKICOTHAOB, AT® m ero Ouosiormdeckoe W mpakTH4eckoe 3HadeHue.OMbUICHHE XKUPOB. Peakiust
TepuUKaIIH.

Jlemoncmpayuu. CpaBHEHUE DIIEKTPUYECKON MPOBOJIUMOCTH PACTBOPOB 3JEKTPOIUTOB. CMEIICHHE PAaBHOBECHS TUCCOLUAIUU CIA0bIX KHUCIOT.
NuaukaTopel W W3MEHEHHME WX OKpacku B pa3HbIX cpemax. CepHOKUCHBIA M (PEPMEHTATHBHBIM THAPOIHW3 YIJIEBOJIOB. [ Maponu3 kKapOOHATOB,
Cynb(haTOB W CHUJIMKATOB IIEIOYHBIX MeTauioB, HuTpaTa cBuHOA(I) wnm 1uHKA, XJopuaa aMMOHHUS. Jlabopamopnulit onvim. Xapaxtep
JUCCOIMAIIMN PA3JIMYHBIX TUIPOKCUIOB.  IIpakmuueckue padomepl. Pemienne 3KCIepUMEHTAIBHBIX 32124 10 TeMe « ['uapouans»

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE pPeaKkIuu. 3J’[€KTpOXHMH‘leCKHe npoueccnol

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OTIn4Yne OT peakiuii HOHHOTo oOMeHa. BoccTranoButenu u okucnutenu. OKucieHue u
BOCCTAHOBJICHHC. 3aBI/ICI/IMOCTB OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX CBOﬁCTB aTOMOB U HpOCTBIX BCIICCTB OT ITOJIOXKCHUA 06p213y}0H_II/IX UX 3JIECMCHTOB B
nepuoanuecko tabnuie J[. 1. MenaeneeBa. BaxxHeime OKMCIUTENN U BOCCTAHOBUTEIN. BoCCTaHOBUTENBHBIE CBOWCTBA METAJIJIOB — MPOCTHIX
BCIICCTB. OKI/ICJII/ITeJIBHBIG 1 BOCCTAHOBHUTCJIIBHBIC CBOﬁCTBa HEMCTAJIJIOB — HpOCTBIX BCIICCTB. BOCCTaHOBI/ITeJIBHble CBOﬁCTBa BCIICCTB, O6pa3OBaHHBIX
3JIEMEHTAaMH B HU3IICH (OTPHUIATEIIBHON) CTENeHN OKUCaeHUs. OKHCIUTETbHBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX AJIEMEHTAMH B BBICIIICH
(HOHO)KHT@HBHOﬁ) CTCIICHU OKHCJICHUS. OKI/ICJII/ITCJIBHBIG 1 BOCCTAHOBHUTCJIIBHBIC CBOﬁCTBa BCIICCTB, O6pa3OBaHHBIX 3JICMCHTAMU B HpOMC)KyTO‘IHBIX
CTENCHIX OKHCIICHHS.

KJIaCCI/I(l)I/IKaIH/IH OKHC/INTCJIbHO-BOCCTAHOBHUTEC/JIbHBIX peaKum“a. PeaKI_[I/II/I MECXKAaTOMHOI'O U MEXMOJICKYJIAPHOTI'O OKHUCIICHHUA-BOCCTAHOBJICHUS.

Peakiun BHYTpUMOJIEKYIISIPHOTO OKUCIIEHUS-BOCCTaHOBIICHH. Peakiiuy caMOOKHCIIEHUS-CaMOBOCCTAHOBIIEHUS (JUCTIPOIIOPIIMOHUPOBaHMsI). MeTo 1bl
COCTaBJICHUS YPaBHEHUI OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakinii. MeTo anekTpoHHoro 6ananca. MeTos morypeaxiuii, Win MeToj
3JIEKTPOHHO-MOHHOTO OanaHca. BiusHue cpesibl Ha MPOTEKaHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX NpolieccoB. CBOMCTBAa OPraHMUECKUX BELIECTB B
CBETE OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX IIporieccoB. COCTaBIEeHNE ypPaBHEHUN OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.

XuMHYeCKHEe MCTOYHHKH TOKA. DJEKTPOJIHBIC TMOTEHIMAIbl. PsAl CTaHZAPTHBIX AJIEKTPOIHBIX MOTCHIIMAIOB (JIEKTPOXUMUUYECKHA P
HampsDKeHWH MeTaiioB). [ anbBaHMYECKHE DIEMEHThl M TPUHOUN UX paboTel. CoCTaBleHHE TalbBaHUYECKHX dJIeMEHTOB. (Opa3oBaHHe
TaJIbBAHUYECKUX Tap MPH XUMHYECKHUX Iporeccax. [ aJlbBaHMYECKHE JJIEMEHTHI, MPUMEHIEMBIC B JKM3HH: CBUHIIOBas aKKyMyJsATOpHas Oarapes,
HUKETb-KaJMHUEBbIE 0aTapen, TOTUIMBHBIC SJIEMEHTHI.

DJIEKTPOJIM3 PACIUIABOB M BOJHBIX PAaCTBOPOB AJIEKTPONHUTOB. [Iporiecchl, MpOUCXOASAIINE HA KATOJAE W aHOJe. YPaBHEHUS SJICKTPOXHUMHUYECKUX
MPOLIECCOB. JEKTPOIM3 BOAHBIX PACTBOPOB C HMHEPTHBIMH JJIEKTPOJAMHU. OJEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU 3JIEKTPOIAMH.
[IpakTHueckoe NpUMEHEHHUE IIEKTPOIIU3a.



Jlabopamopnusie onvimel. 1. B3auMoieiicTBHE METAIOB C HEMETAJJIAaMH, a TaKXKE€ C pacTBOpPaMHU COJIEH U pacTBOpamH KHUCIOT. 2. B3aumopeiicteue
CEpPHOM M a30THOM KUCIIOT ¢ Meb0. 3. OKUCIUTENIbHBIE CBOMCTBA IEPMAHTaHaTa KaJlisl B Pa3JIMYHbIX Cpeaax.

Ilpakmuueckasa padboma PelieHne 3KCIEpUMEHTAIBHBIX 3314 110 HEOPraHUYECKON XUMHH
Kaaccndukanus semects. IIpocThie BemecTsa

Knaccudukanus HeopraHudecKux BeurecTB. [IpocTeie u crnoxHble BemecTBa. OKcuapl, ux kinaccudukanus. [ uapokcuas (OCHOBaHUS,
KHCJIOPOJICOACPIKAIINE KUCTOTHI, aM(OoTepHbIe THAPOKCH B ). KuciaoTsl, nx kinaccudukanus. OcHoBaHus, ux knaccudukanus. Com cpeHue, KUcibie,
OCHOBHBIE U KOMIJIEKCHEBIE.

Knaccudukanus opraHmyeckKux BelIeCTB. YTIEBOIOPOABl M KiIacCH(UKAIMS BEUIECTB B 3aBUCUMOCTH OT CTPOCHHS YIICPOJHON IIeTH
(ammudaTveckue M MUKINYECKHE) M OT KPaTHOCTH CBsi3el (IpenenbHble M HempenenbHbie). ['oMmonorndyeckuid psia. [Ipon3BogHbIE YTIIEBOIOPOIOB:
raJlorcHajikanbl, CHHPTHI, (beHO.HBI, AJIbACTUABI M KCTOHBHI, Kap6OHOBBI€ KHCJIOTBI, IMPOCTBIC U CJIOXHBIC 3(prBI, HUTPOCOCANHCHUA, AMUHBI,
AMHWHOKHUCJIIOTHI.

Metanabl. [lonoxxeHne MeTamaoB B MEPUOAMYECKONM cucTeMe XuMmHudeckux siemeHToB [[. M. MeHneneeBa u ctpoeHue ux aromoB. [IpocTeie
BEIIECTBA — METAJUIBI: CTPOEHUE KPUCTAUIMYECKON DPEHIETKH M METaNIMYecKash XUMHUYeckas cBs3b. Aiutorpornus. OOume (uzndeckue CBOWCTBA
METAJIJIOB U UX BOCCTAHOBUTEIbHBIE CBOMCTBA: B3aMMOJICHCTBUE C HEeMeTalaMH (KHCIOpPOJIOM, TaJIoT€HaMH, CEpoi, a30TOM, BOJOPOAOM), BOIOM,
KHCIIOTaMH, PAacTBOPAMHU COJIEH, OpraHMYECKUMHU BEIIeCTBaMH (CIIMPTAMU, TalloTeHalKaHamu, (peHomamu, KuciaoTramu), mienodamu. OKCHABI U
TUAPOKCHUIBI METAJJIOB. 3aBUCHMOCTb CBOMCTB 3THX COECIMHEHHMH OT CTENEHEW OKHCIEHUS METAUIOB. 3HAYEHUE METAJUIOB B MPUPOJE U JKU3HHU
opranu3moB.Koppo3uss meramnoB. [lonsatue o koppo3un. XuMUYeCcKasi KOPpo3us. DIEKTpOXUMHUUecKkas Kopposus. CrocoObl 3alIiuThl METAIIJIOB OT
Koppo3un.Q0mue cnocodObl MOJyYeHUs MeTa/LioB. Metaiuibl B mpupone. Meramnyprus U €€ BUIbl: MUPO-, THAPO- U DIIEKTPOMETAJUTYpPrHs.
DEeKTPOIN3 PACIJIaBOB U PACTBOPOB COEAMHEHUN METAIIJIOB U €r0 MPAKTHYECKOEe 3HAUCHHUE.

Hemertanbl. [TooxeHne HEMETAIIOB B IEPUOIUUECKON CUCTEME, CTPOCHUE UX aTOMOB. DJIEKTPOOTPULIATETLHOCTb.

Hemoncmpayuu. Konnexuus «Knaccudukaiust HEOpraHM4ecKUX BEIIECTBY U 00pa3ilsl peacraButTeneii kiaccos. Komrekmus «Knaccudukanus
OpPraHMYECKUX BEIIECTB» U 00paslibl MpeCTaBUTENEH Ki1accoB. Moenu KpUCTAIUIMUYECKUX PEelIeTOK MeTauioB. Kosiekius MeTamioB ¢ pa3HbIMU
¢bu3nuecKkuMu cBOMcTBaMH. B3anmoeiicTBIe TUTHUS, HATPUS, MATHUS U JKeJIe3a ¢ KUCIOPOA0M; IIETIOYHBIX METAIIJIOB C BOJIOH, CIIUPTaMH,
(dbeHoIOM; IIMHKA C PACTBOPaMHU COJISTHOM M CEpHOM KHCIIOT; HaTPHsI C CEPOi; aIFOMUHHUSI C MOJIOM; JKeJie3a C paCTBOPOM MEJIHOTO KYIopoca;
IIOMHHMS C PaCTBOPOM €AKOro Hatpa. OKCHbI U THAPOKCUABI XpoMa. Koppo3us META/IOB B 3aBUCUMOCTH OT YCIOBHM. 3alllUTa METAJUIOB OT
KOppO3uu: 00pasipl HepPrKaBeeK, 3allUTHRIX MOKPBITUH. Kommekius pya. DIeKTpoin3 pacTBOPOB cojiei. Moienn KpUCTaUTMYECKUX PEIIETOK
nona, anMasa, rpadura. Amnorponus pocdopa, cepsl, Kucaopoaa. BzaumoaeiicTBre BOAOpPoaa ¢ KUCIOPOAOM, CYPbMBI C XJIOPOM, HATPHSI C UOJIOM,
XJIOpa ¢ pacTBOpOM OpomMmia Kajusi, 00pa3iibl XJOPHOU U CEPOBOIOPOAHOM BOJIbI; 0OecIIBEUNBaHNE OPOMHON BOABI ATUJICHOM MJIH allE€TUIICHOM.

Jlabopamopusie onvimel. 1. O3HaKOMIIeHHE ¢ OOpa3lamMH TPEICTaBUTENCH KJIACCOB HEOPraHMYECKHX BemlecTB. 2. O3HaKoMIIeHHE ¢ 00pasnaMu
MpECTaBUTENIEH KJIACCOB OpraHnyYeckux BemecTB. 3. O3HakomiieHHe ¢ kosuiekuuen pya. 4. [lomydenue m cBoiictBa kuciopona. S. Ilonydenue u
CBOMCTBA BoJopoJia. 6. [lonyueHne miacTU4eckon cepbl, XAMUYECKHE CBOMCTBA cephl. 7. BzauMoaelcTBue METAJIIIOB ¢ PACTBOPAMM KHUCIIOT U COJIEH.



Ilpakmuueckue padoma: [1lonyyeHue ra3oB U U3y4eHHE UX CBOWCTB
OcHoOBHbBIE KJ1aCChl HEOPTAHNYECKUX M OPTAaHMYeCKHX cOeJUHeHUit

Boaopoanbie coequHeHusi HeMeTAL0B. [lonydeHre 3TUX COSAMHEHUN CHHTE30M M APYruMu crocobamu. CTpoeHHE MOJICKYT M KPHCTAJUIOB ATHX
coenuHeHN. Pu3ndeckue cBoiicTBa. OTHOIIEHUE K Boje. M3MeHeHHe KUCIOTHO-OCHOBHBIX CBOWMCTB B Tepuojax u rpynmnax.0O030pHOe cpaBHEHHUE
OCHOBHBIX KJIACCOB YTJIEBOJIOPOIOB (QIKaHBI, aJKEHBI, alIKUHBI, apeHbl). CTpoeHne, H30MepUsi U HOMEHKJIATypa, Hauboliee XapaKTepHbIe CBONCTBA.
OT,Z[GJIBHBIC MpEaACTaBUTCIIN, UX NOJTYUYCHUC U IPUMCHCHUC.

Oxcuabl 1 aHTMIAPUABI KAPpOOHOBBIX KHCIA0T. HeconeobOpasyrommue u coneodpasyromniue okcuabl. KuciotHeie okcuibl, ux cBoricTBa. OCHOBHBIE
OKCHBI, UX CBOMCTBA. AMq)OTepHLIC OKCHJbI, UX CBOMCTBA. 3aBUCHUMOCTh CBOMCTB OKCHJO0B METAJIJIOB OT CTCIICHU OKHUCIICHHS METajljia. AHFI/IILpI/I,Z[LI
KapOOHOBBIX KHCIIOT, MX TIOJTY4YE€HUE U CBOMCTBA.

Kuciaorsl opranmyeckue M Heopranmyeckume. Kuciorsl B cBere Teopuu snekrpoiuruyeckoit nuccormanmu (T3[]). Kucnoter B cBere
MpOoTONUTHYECKON Teopuu. ConpsKeHHbIE KUCIIOTHO-0CHOBHBIE napbl. Kucnotel JIbtonca. Kiaccugukanus opraHndeckux 1 HEOpraHM4eCKUX KHUCIOT.
OOurre cBOMCTBAa KHUCIOT: B3aUMOJACWCTBUE OPraHUYECKUX M HEOPraHMYECKHX KHCIOT C METaUlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHIAMHU M
TUAPOKCHIAMH, COJISIMU; OOpa3oBaHUE CIIOKHBIX A(pupoB. OCOOEHHOCTH CBONCTB KOHIIEHTPUPOBAHHOW CEpHON M a30THOW KHCI0T. OCOOEHHOCTH
CBOWCTB YKCYCHOW U MYPaBbUHOU KUCIIOT.

OcHoBaHusl OopraHuyeckue W Heopranmyeckue. OCHOBaHUS B CBETE TEOPUM 3eKTpoiuThdeckoi muccoruanuu (TIM). OcHoBanus B cBere
nporoauTudeckoil Teopuu. OcHoBanus JIptonca. Knaccudukanms opraHMueckuxX U HEOPraHWYECKUX OCHOBaHHH. XMUMHUYECKHE CBOMCTBA IIEIOYCH U
HEpPacCTBOPUMBIX OCHOBaHMI. CBONCTBA OECKHCIIOPOIHBIX OCHOBAHU: aMMHAKa M aMUHOB. B3auMHOE BIIMsTHUE aTOMOB B MOJICKYJIE aHUJIMHA.

AM@oTepHbIe OPpraHuYecKUe W HeOpraHuyeckue coeqnHeHusi. AMQOTEpHbIE OCHOBAHUS B CBETE MPOTOIUTHUYECKON Teopuu. AMQOTEPHOCTH
OKCHJIOB Y THJJPOKCHJIOB ITEPEXOIHBIX METAIIIOB: B3aUMOJICHCTBHE C KUCIOTaMH M HIie04aMi. AM(POTEPHOCTh KUCIIOT: B3aMMOICHCTBIE aMUHOKHCIIOT
CO IIEJI0YaMH, KHUCIIOTaMH, CIUPTaMH, OJIHA C Ipyroi (oOpa3oBaHKE MOTUIEITHIOB); 00pa3oBaHNE BHYTPEHHEH COU (OUIOISIPHOTO HOHA).

Coau. Knaccudukanus u XuMmudeckrue cBocTBa cojieii. OCOOCHHOCTH COJiel OPraHMYECKUX U HEOPTraHWYECKUX KUCIIOT. XapaKTepHbIE CBOWCTBA
COJIei OpraHnYecKuX KUCIOT: peakuu AekapookcuinpoBanus. Mpuia. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS!.

I'eneTn4yeckasi CBA3bL MeEXKAYy KJIACCAMHU OPraHMYECKHUX U HEOPraHMYECKHX CoeAuHeHMM. IIOHATHA O TE€HETUYECKOM CBA3U U I€HETUYECKUX
psiax B HEOPraHMYECKOW M OopraHuyeckoi XuMuu. I'eHeTnueckue psapl MeTauia (Ha IpuMepe KalbLius M XkKele3a), HeMeTania (Ha MpuMepe cepbl U
KPEeMHHUS), MEPEXOJHOr0 3jeMeHTa (Ha mpuMmepe HMHKA). ['eHeTHueckue psiibl M TeHETHYecKas CBS3b B OPraHMYECKOW XUMHM (Ha mpumepe
COeIMHEHUI IByXaTOMHOrO0 yriepoaa). Equncro mupa BerectB.O030p 31€MEHTOB 1O 3JIEKTPOHHBIM ceMeiicTBaM: s-, p-, d-,/~371€MEHTHI.

Jlemoncmpayuu. KoONIeKIIMM  KUCIOTHBIX, OCHOBHBIX H aM(OTEpHBIX OKCHJIOB, JCMOHCTpalMs WX CBOHCTB. B3ammopeiicTBue
KOHIICHTPUPOBAHHBIX Aa30THOM M CEPHOH KHUCIOT, a TakXke pa30aBIEHHOW a30THOW KHUCIOTHI ¢ Meaplo. Peakuus «cepeOpsHOro 3epkama» s
MypaBbMHON KHCIIOTHL. B3aummojeilcTBue pacTBopa THAPOKCHIA HATpUs C KUCIOTHBIMH okcuaamu (okcuaoM (ocedopa(V)), amdorepHbiMu
TUAPOKCUAaMU (TUIPOKCUIOM IIMHKA). B3auMmonelicTBue aMMuaka C XJOPOBOJOPOJIOM U BOJOH. AHANOTUYHO AJIs METHIIaMuHa. B3aumonelicTBue
AMUHOKHCIIOT C KUCIOTaMHU U menoyaMu. OCyIliecTBICHHE TEPEX0/I0B:



Jlabopamopuvie onvimot. 1. IlonydeHne v CBOMCTBA yriIeKUCIOro ra3a. 2. CBOMCTBA COJISTHOM, CEpHOH (pa30aBiICHHON) U YKCYCHOM
KucI0T.B3aumoseiictBue ruapokcua Hatpus ¢ cossiMu: cynbdarom meau(ll) u xmopunom ammonus. 4. Pasznoxxenue ruapokcuna meau(1l). 5.
[Tonyuenue u ampoTepHbIC CBOWCTBA TUAPOKCHUIA ATTFOMUHUSI.

Ilpakmuueckue padomwl. 1. CpaBHEHUE CBOWCTB HEOPraHMYECKUX M OpPraHUYECKUX coeAuHeHH 2. ['eHeTHyeckas CBs3b MEXKIY Kiaccamu
HEOPraHMYECKUX U OpraHMYeCcKHX BemiecTB. 3. PemieHne skcnepuMeHTalIbHbIX 33]a4 [0 OPraHu4eCKOl XUMHUH

XuMus 2JIEMEHTOB
s-JIeMEHThI

Boaopoa. /[BoiicTBEHHOE MOJ0KEHUE BOAOpOAa B mHepuoaudeckor cucrteme. M3otomsl Bogopoaa. Tspkemas Boga. Tputui. OKHCIUTENBHBIE U
BOCCTAHOBUTEJIBHBIE CBOMCTBA BOAOPOJA, €r0 IONy4YeHUue W npumeHeHue. Ponp Boxopona B KMBOM M HExuBOM npupone.Boma. Ponbs Boxel kax
CpenooOpasyIoIIero BEIIecTBa KIETKU. DKOJIOTHUYECKUE aCTIEKThI BOJIOTIOIb30BAHUSI.

uaemenThl [A-rpynnel. Illemounsie Metammel. OOmias XapakTepUCTHKA MICIOYHBIX METAJUIOB HAa OCHOBAaHWW HMX IOJIOKCHHS B TEPUOJIMYECKON
cucreMe xumuueckux snemeHToB JI. M. MenneneeBa u crpoenust aromoB. [lonydenue, Gpusnueckue ¥ XUMHUECKUE CBOICTBA IMIETOYHBIX METAJUIOB.
Katnons! menoyHbIx METAIIOB KaK BaKHEHIas XxuMudeckas (opma MX CYIIECTBOBAHMS, PErYJISTHUBHAS POJb KATHOHOB Kallusl U HATPUS B KUBOU
kieTke. [IpupoaHblie coeTMHEHNS HATPUS U KaJIKsl, X 3HAYCHHE.

uaemenThl IIA-rpynnbl. OO0mias xapakTepUCTHKA IEJI0YHO-3€MEIbHBIX METa/UIOB, MarHus W OCpWIIMS Ha OCHOBAaHWU WX TIIOJIOKCHUS B
NEepUOINYEcKoil cucreMe xumuueckux siaemenToB J[. M. MenneneeBa u cTpoenus aroMoB. Kamnbiuii, ero monydeHnue, GU3NUYECKUe U XUMHUYECKUE
cBoiicTBa. BakHeimme coelmMHEHHsS KalbliUsl, UX 3Ha4eHHE W mpuMeHeHue. Kampnwii B mpupoje, ero Ouonorudeckas posb. JKECTKOCTh BOIBI U
CIOCOOBI €€ YCTpaHEHUS.

Pp-IJIeMeHTbI

AnoMuHui. XapakTepuCcTUKa aTIOMUHUS HA OCHOBAHUU €r0 IMOJIOKEHUS B MEPUOJUYECKON cucTteMe Xxumuieckux 3neMmentoB [[. . Menneneesa u
cTtpoeHust aroma. [lonmyuenue, pu3ndeckne U XMMHUYECKHE CBOWCTBA aTIOMHUHHS. BakHelIne cCOeIMHEHUS aTlOMHUHHMS, MX CBOWCTBA, 3HAYCHUE U
npuMmeHenue. [IpupoHbie COeAMHEHHS aTIOMUHUA.



I'anorenpl. O01as XxapaKTepUCTUKA TAJIOTCHOB HA OCHOBAHUH WX TOJIOXKEHUS B TIEPUOIUICCKON cucTeMe XuMudeckux saemeHToB [[. Y. Menneneena
nu CTpOGHI/ISI ATOMOB. raJIOFeHBI — HpOCTBIe BeEIICCTBA: CTpOGHI/Ie MOJICKyJI, XUMHNYCCKUC CBOﬁCTBa, nonyquHe nu HpI/IMeHeHI/Ie. Ba)KHeﬁMHC
COCANHCHHUA I'aJIOTCHOB, UX CBOﬁCTBa, 3HA4YCHUC U HpI/IMeHeHI/Ie. raJIOFeHBI B HpI/IpO,Z[G. BHOJ’IOFH‘-I@CKEUI pOJ'Ib TaJIOTCHOB.

Xanbkorenbl. O0mas XapakTepUCTHUKA XaJbKOT€HOB Ha OCHOBAaHMM MX IIOJIOKEHHUS B TEPHOJMYECKONW CHCTEME XMMHUYeCcKux sneMmeHToB J[. H.
MeHpeneeBa U CTPOCHUSI aTOMOB. XaJIbKOTE€HBI — MPOCTHIE BemecTBa. AutoTponus. CTpOSHHE MOJIEKYIN alZIOTPOITHBIX MOIU(UKAIIUN U UX CBOMCTBA.
[TonydyeHnue u nMpuMeHEHUE KUCIOPOa, Cepbl, celieHa. XaJbKOT€HbI B IPUPOJIE, UX OUOIOrHYecKas poJb.

JiaemMeHThl VA-rpynnbl. OO0Imiasi XapakTeprUCTUKa JIEMEHTOB 3TON TPYIIBI HA OCHOBAHUM WX TOJIOKECHHS B MEPUOINICCKON CUCTEME XMMHUECKUX
anemenToB J[. 1. MenneneeBa u ctpoeHust aroMoB. CTpoeHHE MOJIEKYN a30Ta U aJUNIOTPOIHBIX Moaudukauii hocdopa, GU3nIecKkne 1 XUMHIECKUE
CBOWCTBa MPOCTHIX BEILECTB, O0pa30BaHHBIX 3TUMHU 3eMeHTaMu. Bomopojanbie coeauHeHUs sneMeHTOB VA rpynmbsl. Okcuabl azota, ¢ocdopa,
MBIIIBAKA U COOTBETCTBYIOIIME MM KHUCIOTHL. Conu 3TuX KucioT. CBoOMCTBa KHCIOPOJHBIX COeOUHEHHH a3ora M (ocdopa, X 3HAYEHHE U
npuMeHeHue. A3ot u pochop B mpupoie, ux OMOJIOTHYECKAs POJIb.

JaemeHThI I[VA-rpynnbl. O0mmas xapakTepucTHKa 3JIEMEHTOB 3TOM IPYyNIbl HA OCHOBAHUH MX TIOJIOKEHUS B MEPUOJUICCKON CHCTEME XUMHUECKUX
anemenToB JI. V1. MenaeneeBa u CTpoeHUs aTOMOB. YTJIEpoa U ero ajutoTpornus. CBONCTBa aJuIOTPOIMHBIX MOAM(UKAIMKN yIiiepoaa, uX 3HAYCHUE U
npuMeHeHne. OKCHIIbl M TUAPOKCUIBI YIJIEPOAAa U KPEMHHUA, UX XUMHUYeckue cBoicTBa. COJM YrojbHOM M KPEMHMEBOM KHCIOT, UX 3HAYEHHE U
npumeHenue. [Ipupomoodpasyromas poiss yriepoza (A7 )KUBOM MPUPObI) U KPeMHHUS (U151 HEXKUBOM MPUPOJIBI).

d-JJ1eMeHThbI

Ocobennoctu ctpoerust aToMoB d-35eMeHToB (Ib—VIIIb-rpymm). Meas, uHK, XpoM, jKelle30, MapraHel] Kak MpOCThIC BEIIECTBA, UX (PU3UYECKUE U
XHUMHUYECKHE CBOUCTBA. Haxon(;[eHHe 9TUX MCTAJIJIOB B MPUPOJC, UX IMMOJTYYCHUC U 3HAUYCHUC. COC,Z[I/IHCHI/ISI d—3HeM€HTOB, B KOTOPBIX 3THU 3JICMCHTLIL
MPOSIBIISIFOT PA3JIMYHBIC CTETICHN OKHUCIICHUS. XapaKTep OKCHUOB U TUAPOKCHIOB ATHX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIICHH OKHCIICHHS METaJIa.

f~IneMeHTBI

OCOGGHHOCTI/I CTPOCHUA aTOMOB H IIPOCTBIX BCHICCTB JIAHTAHOUAOB U AKTHHOUIOB. XUMHUYECKHE CBOﬁCTBa, MOJIYYCHHUC W MPUMCHCHUC.
CoenuHEeHUs TAaHTAaHOUIOB ¥ aKTHHOUIOB, B KOTOPBIX 3TH 3JIEMEHTHI IPOSIBIISIIOT HanOo0JIee TUITUYHBIC CTETIEHU OKUCICHUs (+2 1 +3)
Hemoncmpayuu. Komiekuuy NpocThIX BEIIECTB, 00Pa30BaHHBIX AIEMEHTAMHU PA3TUYHBIX 3JICKTPOHHBIX ceMeHCTB. Komekuyn MuHepanoB 1 TOPHBIX
nopo. [lomydenne amioTponHeIX MOAUUKAINKN KUCI0opoaa, cepsl, hochopa. XumMudeckne CBOMCTBa BOJIOPOa, KUCI0opoaa, cephl, pocdopa,
TraJJOrc¢HoOB, yFJIepO,Z[a.OKCI/I,Z[BI CCPBI, a30Ta, YyIrjicpoaa, )XeJjci3a, Mapradna, MCiu, B KOTOPBIX 3THU 3JICMCHTBI HPOABJIAIOT Pa3JIMYHBIC CTCIICHU
OKHCIICHHS, MX CBOMCTBA.[ MIPOKCHIBI Cephl, XpoMa, MapraHIia, elie3a, MeId, aTFOMUHUS U [IMHKA, X TTOJyYeHUE U XUMUYECKHE CBOMCTBA.

XuMUA B JKHM3HH 001IIeCTBA

XuMHSA U NPOU3BOACTBO. XMMHUYECKasl MPOMBIIUIEHHOCTh M XUMUYECKUE TEXHOJNOTMU. ChIpbe A XMMHUYECKON IPOMBILUIEHHOCTH. Boma B
XUMHUYECKON MTPOMBINUIEHHOCTH. DHEPTUs JUIsl XUMUYECKOr0 IPOU3BOACTBA. HayuHble MpUHIMIIBI XUMUYECKOTO MPOU3BOCTBA. 3aIUTA OKPYKAKOLIEH
Cpelpl W OXpaHa TpyJda Ha XUMHUYECKOM Ipou3BoACTBE. OCHOBHBIE CTagUM XMMHUYECKOTO IMpOU3BOJACTBA. CpaBHEHHME INPOU3BOJICTB aMMHaKa U
MeTaHoJja.



XuMHA B CeJIbCKOM XO03MIlicTBe. XHMMU3alMs CEIbCKOT0 XO35MCTBA U €€ HampaBieHus. PacTeHus W mouBa, MOYBEHHBIN MOTJIOMIAIOIIANA KOMILIEKC
(TITIK). YnoOpenust u ux kiaccuuranus. XUMUYECKHE CPEACTBA 3alIUThl pacTeHuil. OTpuuaTeNnbHble MOCIEICTBUS MPUMEHEHHS MECTULUIOB U
O60opnba ¢ HUMHU. XUMHU3ALHS )KUBOTHOBO/ICTBA.

Xumusi ¥ 3Koj10rusi. XUMHUYECKOE 3arpsisHEHUE OKpyxKaromei cpensl. OxpaHa rugpocdepsl 0T XUMHUECKOro 3arpsizHeHus. OXpaHa MOYBBI OT
XUMHUecKoro 3arpssHeHus. OxpaHa atMmocdepsl OT xumuueckoro 3arpsisHeHus. Oxpana ¢uopel U (ayHbl OT XMMHUYECKOTO 3arps3HEHHs.
buoTtexHonorus u reHHass HHXEHEPUs.

Xumus ¥ MoBceAHEBHAs KU3Hb 4YesloBeka. JlomamHss anteka. Moromue u auctsmme cpeacrsa. CpeactBa 60pbObI ¢ OBITOBEIME HACEKOMBIMHU.
CpenctBa IMYHOW TMTHEHBI U KOCMETUKH. XUMUS U nuiia. MapKupoBKa yIaKOBOK MHUILIEBBIX U TMTHEHUYECKUX MPOAYKTOB, paclindpoBKa U yMEHUE
UX YUTaTh. DKOJIOTUS KUIUIIA. XUMHUS U T€HETHKA YeJIOBeKa.

Hemoncmpayuu. Mozaenu Mpou3BOICTB CEPHON KUCIOTH U amMmmuaka. Komtekuuu ynobpenuit u nectuiuaoB. OOpasubl cpecTB OBITOBONH XUMHUH U
JIEKapCTBEHHBIX NIPENapaToB.

Jlabopamopnusie onvimol. 1. O3HaKOMIICHUE C KOJJICKIUAMU yOOOpPEHHU U mecTUUI0B. 2. O3HaKOMIIEHUE ¢ 00pa3iaMH CPEICTB OBITOBOW XMMHH U
JIEKapCTBEHHBIX MPENapaToB.

Yuebnuk a1 o6meoopazoBaTenbHbIX yupexaeHuil. 'adpuensu O.C.- M.: IIpoda, 2009.-399¢. Xumust 11 xnacc. [Ipodunbubrit
YPOBEHb MeTOAUYECKHE MOCOOHS IJIsl yUUTeJIsl:

INabpuensu O.C IIporpamma kypca xumuu 1uist 8-11 kimaccoB o0meodpazoBaTeNbHBIX yupexkaenuid. - M.: JIpoda, 2005.-78c.
Ia6puensu O.C, JIeicoBa I'.I'., Beenenckas A.I'. Xumus. 11 xnacce: B 2u. Y.I: HacronpHast kaura yuutens. - M.: Ipoda, 2003. - 320c.
I'a6puensu O.C, JIeicoBa I'.I'., Beenenckas A.I'. Xumus. 11 xnace: B 2u. Y. II: HactonpHast kaura yaurens. - M.: [Ipoda, 2003. - 320c.
JlonoTHUTEeILHAS JTUTEPATYPA AJS yUUTeIs

I'a6bpuensu O.C., OctpoymoB WN.I'. OGmmas xuMus B TecTax, 3aj1a4ax, ynpaxaenusx. 11 kmacc: Yue0. mocobue i o0meo0pa3oBar. yupekaeHui. -M.:
Hpoda, 2003.- 304c.

Panenxuit A.M., I'opmikosa B.I1., Kpyrimukosa JI.H. {unaktuueckuit matepuan no xumun 1s110-11 kiraccoB: mocodue st yauTemns.—
M.:IIpocBenienue, 2004. — 79 c.

JlonoTHUTeIbLHASA JUTEPATypa AJs yYaAIHXCs

babkos A.b., [TonkoB B.A.- O6mas u Heoprannueckas xumusi: [locobue st crapuiekiaccCHUKOB 1 abutypueHtoB. M.IIpocsemenune, 2004 — 384 c.



Kyssmenko H.E., Epemun B.B Hauana xumun. Y4e6. mocobue 115 CTapIIeKIIaCCHUKOB U TTOCTYMAIMIKX B BY3bl.. — M.: JIpoda, 2001. — 324 c. EI'D-
2008: Xumusi: peanbHble 3aganust: / aBT.-cocT. Kopomenko A.C., Crnactuna M.I'.- M.: ACT:Actpens, 2008.-94c. — (PenepanbHblii HHCTUTYT
MeJarOrnYeCKuX N3MEPEHUN ).



TemaTnueckoe miaanuposanue 10 Kiaace

JIeMEeHTBI COlepPKAHMS KoJ-
BO
4acoB
1. TeopeTnueckne OCHOBBI XUMHH 50
2. Heopranmueckas xumus 55
3. Opranuyeckas Xumus 70
4. XUMUS U KA3Hb 10
5. MeTtoapl NO3HAHUS B XUMUU 4
6. Pesepn 21
7. Utoro 210

TemaTnueckoe miaanuposanue 11 kaace

JJIeMEeHThI COAePKAHUS Ko.1-
BO
JacoB







