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IHJIAHUPYEMBIE PE3YJIBTATHI U3YUYEHUSA YYEBHOI'O ITIPEIMETA
JlesiTensHOCTh yYUTENsS B O0yUYeHUN XUMUM B CpeqHel (MOTHO) HIKoJie o KHA OBITh HampaBleHa
JOCTUKEHHE 00YUAIOIUMHUCS CIETYIOIINX AUYHOCHIHBIX Pe3YTbMamos:.
B IICHHOCTHO-OPHUEHTAIIMOHHON chepe — ocoznanue POCCUUCKON TpaKTAHCKOW WACHTUYHOCTH,
NaTPUOTU3MA, YYBCTBA FOPJIOCTH 32 POCCHUMCKYI0 XUMUYECKYIO HAYKY;
B TPYAOBOM chepe — 2omoeHocmb K OCO3HAHHOMY BBIOOPY JaibHEIIeH 00pa30oBaTeIbHOM TPAeKTOPHH
B BBICIIEH IIKOJIE, TJI€ XUMHUS SBISETCSA NPOPHINPYIOIIEH TNUCIUILTHHOMN;
B II03HAaBaTeNIbHOM (KOIHUTHBHOM, WHTEIUIEKTyallbHOM) cdepe — yueHue YHOpaBisITh CBOEH
MO3HABATEJILHOIN JESITENbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHUCIIE CAMO-
00pa30BaHMIO, HA IPOTSKEHUU BCEH )KM3HU; CO3HATENILHOE OTHOLIEHHE K HEIPEPHIBHOMY 00Pa30BaHUIO
KaK yCJIOBHIO YCTIEIIHOM Mpo(ecCHOHATBHOM 1 00IIECTBEHHOM AesITeIbHOCTH; (hopMUposaHie HaBBIKOB
AKCIEPUMEHTAJIbHOW M HMCCIIEOBATEIbCKON IEATENBHOCTH; yuacmue B IIyOJUYHOM IPEACTABICHUU
pe3yJIbTaTOB CAMOCTOSATENBHOM MMO3HABATEILHON NEATEIBHOCTH; yuacmue B MPOPHUIbHBIX OJIMMITHAIaX
Pa3JIMYHBIX YPOBHEW B COOTBETCTBHH C JKEIAEMBIMU PE3yJIbTaTaMU U aIEKBaTHOM CAMOOLIEHKOM;
B cthepe cOepekeHUs 30pOBbI — npuHAmue u peanuzayus 1IEHHOCTEH 310pOBOro M 0E30MacHOro
oOpasa KU3HU, Henpusmue BPEAHBIX MPUBBIUYEK (KYpeHHsI, yIOTpeOIeHHs alIkorojsi, HAPKOTUKOB) Ha
OCHOBE 3HAHUH O CBOWCTBaX HAPKOJOTMYECKUX M HAPKOTHYECKUX BEUIECTB; COOJIIOJICHHE IMPABUI
TEXHHUKHU 0e301acHOCTU IpH paboTe ¢ BEeUIEeCTBAaMU, MaTepHallaMy U MpoIleccaMy B yueOHOU (Hay4HOil)
1abopaTOpUU U HA TIPOU3BOJICTBE.

Memanpeomemmeie pe3ybmanpl OCBOCHUSI BBIMYCKHUKAMK CpeIHEH (ITOJIHOM) MIKOJIBI Kypca XMMUH:

UCNnoIb306aHUe YMEHUM U HAaBBIKOB PA3IMYHBIX BUOB IO3HABATEIbHON NEATEIBHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB TO3HaHUs (CHCTEMHO-UH(OPMALIMOHHBIN aHaIN3, HAOIIOJCHUE, H3MEpPEHHE,
IPOBE/ICHUE SKCIIEPUMEHTa, MOJICJIIMPOBAHUE, HCCIEN0BaTENbCKasl JAEATENbHOCTh) A H3y4YeHUs
Pa3JINYHBIX CTOPOH OKPY’KAIOIIEH 1EHCTBUTEIBHOCTH;

énaoenue OCHOBHBIMU MHTEJIJIEKTYaJIbHBIMU ONEpalusMu: (OpMYIMPOBKA I'MIIOTE3bl, aHAJIU3 U CUHTE3,
CpaBHEHHME U cUCcTeMaTH3alus, 000OIIeHne U KOHKPETU3allks, BBIABJICHUE MPUYMHHO CII€JACTBEHHBIX
CBSI3€H U MOMCK aHAJIOTOB;

nosnanue 00bEKTOB OKPY)KAIOLIEro MUpa OT OOIIEro Yepe3 0COOEHHOE K €TUHUYHOMY;

VMeHue TeHEPUPOBATh UICU U ONPEACIIATh CPENICTBA, HEOOXOAUMBIE ISl KX PeaIn3allny;

VMeHue ONPeAeaTh eI U 3aJja4u AeATeIbHOCTH, BBIOMPATh CPE/ICTBA pealln3alluy LIeJIH U IPUMEHSTh
UX Ha IPaKTHKE;

UCNONb306aHUe PA3TUYHBIX HCTOUYHUKOB JJISI MOJYYEHHUS XUMHUYECKOM HH(OpManuu, MOHMMaHUe
3aBUCHUMOCTH COZIEpKaHUs U (POPMBI ITpeicTaBIeHUs HH(OPMALIUH OT LieJe KOMMYHUKAILIUY U aJpecaTa;
YMeHue TIPOJIYKTHBHO OOIIATBCS W B3aMMOJIEHCTBOBAaTH B IPOLIECCE COBMECTHOM J€ATENbHOCTH,
YUUTBIBATh MO3UILINHU APYTUX YYACTHUKOB JIESATEIbHOCTH, 3((HEKTUBHO pa3peniaTb KOH(YIUKTHI;
20MOBHOCMb U CIIOCOOHOCTh K CaMOCTOSATENbHOW MH()OPMALMOHHO-IIO3HABATENBHOM esTelbHOCTH,
BKJIIOUYasi yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMAalUU, KPUTUYECKU OILIEHUBATh U
UHTEPIPETUPOBATH UHPOPMAIUIO, TTOJIyYaeMYIO U3 Pa3IMUHBIX HCTOYHUKOB;

YMeHue WCIIOJIb30BaTh CPEeACTBA MHMOPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TeXHoJorui (mamee — U
KT) B pemeHMM KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OPIaHU3AIMOHHBIX 3a/a4 C COOJIIOJIEHUEM
TpeOOBaHUI SProOHOMUKH, TEXHUKH O€30IaCHOCTH, TMIUEHBI, pPecypcocOepeKeHus, IMpaBOBBIX U
THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

énadeHue I3bIKOBBIMU CPEJICTBAMH, B TOM YHCJIE U A3BIKOM XUMUHU, — YMEHHUE SICHO, IOTUYHO U TOYHO
U3JlaraTb CBOKO TOYKY 3pPEHHs, HCIIOJIb30BATh AaJEKBATHBIE S3bIKOBBIE CPEACTBA, B TOM 4HCIE U
CUMBOJIbHBIE (XUMHYECKHUE 3HAKH, (POPMYIIBI U YpaBHEHHUS).

Ilpeomemnvimu pezyromamamu u3y4eHus: XUMUH Ha YIITyOJI€HHOM YPOBHE Ha CTYIICHH CPETHETO (TIOJITHOTO)
00111ero 00pa3oBaHUS SBIISTFOTCS:

1)

3HaHUe (NOHUMAaHUe) XapaKmepHuvlX NPUSHAKOS BANCHEUWUX XUMUYECKUX HNOHAMUL: BEIeCTBO,
XUMHUYECKUM DJIEMEHT, aTOM, MOJIEKYyJia, OTHOCHTEIIbHBICE aTOMHBIE W MOJIEKYJSIPHBIE MacChl, HOH,
U30TOIBI, XUMHUYEcKass CBsI3b (KOBaJEHTHAs TMOJSApHAas W HEMONsApHAs, HWOHHAas, MeTaJIu4ecKas,
BOJIOPOJIHAS ), DJIEKTPOOTPUIIATEITLHOCTD, aJUIOTPOITHS, BAJICHTHOCTD, CTETICHh OKUCIICHUS, MOJIb, MOJISIpHAS
Macca, MOJIIPHBIA 00beM, BEIIeCTBA HOHHOTO, MOJIEKYJIIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSI, pPACTBOPHI,
AJIEKTPOJIUTEI M HEIJICKTPOJUTHI, JJICKTPOJUTHUYECKAs JTUCCOIMAIUS, THIPOIU3, OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHUCJICHHME M BOCCTAHOBJIEHHME, »JJIEKTPOJIU3, CKOPOCTh XUMHUYECKON pEeakluu,
KaTaJau3aTopbl W KaTaiau3, 0OpaTUMOCTh XMMHUYECKHUX pEeaklMid, XMMHUYECKOEe pPaBHOBECHE, CMEIICHUE



paBHOBecHsI, TEIUIOBOM 3 (hEeKT peakiuu, YrIepOIHBIA CKeleT, (yHKIMOHAJIbHAs TPYIa, U30MEpUs
(cTpyKTypHasT W TPOCTPAHCTBEHHAs) W TOMOJIOTHS, OCHOBHBIE THUIIBI (COCAMHEHHMSI, PA3JIOKCHHUS,
3aMeleHusi, oOMeHa), BUIbl (THAPUPOBAHUS W JCTUAPUPOBAHUS, THUAPATAIMH € JCTUAPATAIINH,
NOJIMMEPU3AUMU M JICTIOJIMMEPU3ALMY, TIOJUKOHJIEHCAlUY W HW30MEpPHU3alluM, KATaJMTUYECKUEe U
HEKATAIUTUYECKHE, TOMOTCHHBIE W TeTEPOreHHBIE) W Pa3HOBUAHOCTH ((epMEHTATUBHBIC, TOPCHHSI,
sTepuUKAIIN, KPEKHHTa, pUGOPMUHTA) peaKIUii B HEOPTAaHUUYECKON U OPraHNYeCKON XUMUH, TIOJTUMEPHI,
OMOJIOTHYECKU aKTUBHBIC COCIUHCHUS,

2) 6blsAGICHUE 63AUMOCES3U XUMUYECKUX NOHAmMuULL 111 OOBSICHEHHUS COCTaBa, CTPOCHHUS, CBOUCTB OTACIbHBIX
XHMHYECKHX OOBCKTOB U SIBIICHUI;

3) npumenenue 0CHOBHBIX NONOHCEHUL XUMULECKUX Meopull: TCOPUH CTPOCHHS aTOMa U XUMHUYECKOH CBSI3H,
ITepuoauueckoro 3akona u [lepuoauueckoil cucteMbl XxuMuieckux 3yemeHToB . . Menaeneesa, Teopun
AIEKTPOIUTUYECKOMN TUCCOIUAIIMH, IPOTOHHON TEOPUH, TEOPUU CTPOCHHUS OPraHUYECKUX COSAMHEHUH, 3a-
KOHOMEPHOCTEH XMMHMYECKOM KHWHETHMKH — JUIsl aHaliu3a COCTaBa, CTPOCHUSI U CBOMCTB BEILECTB U
MPOTEKAHUSI XUMUYECKUX PEAKIUH;

4) ymenue knaccugpuyuposams HeOPraHUIECKUE ¥ OPraHUYECKHE BEIIECTBA 110 Pa3IHYHBIM OCHOBAHHUSM;

5) ycmanosnenue 83aumocssizeil MEKIY COCTaBOM, CTPOCHHUEM, CBOMCTBAMH, PAKTUYCCKUM MPUMEHEHUEM
Y MOJyYCHUEM BOKHEHIIINX BEIIECTB;

6) sHanue ocHO8 XumMuweckou HoOMeHKAamypul (TPUBHAIBHON M MEKIYHApOJHOW) M yMEHHE Ha3BaTh
HEOPraHUYECKHE U OPraHuYEeCKUE COSAMHEHUS 10 popmysie U Ha00opOT;

7) onpedenenue: BaJCHTHOCTH, CTCICHH OKHUCIICHHS XUMHUYCCKHX 3JEMEHTOB, 3apsIOB HOHOB; BH/IOB
XUMHYECKUX CBA3EH B COCIMHEHUAX U TUIIOB KPUCTAJUIMYECKUX PEIICTOK; TPOCTPAHCTBEHHOTO CTPOSHMUS
MOJIEKYJI; TUIIAa THAPOJIN3A U XapaKTepa CPe/ibl BOJHBIX PACTBOPOB COJICH; OKUCIUTEIS U BOCCTAHOBUTEIS;
OKMCJICHUSI U BOCCTAHOBJICHUS, MPUHAJIC)KHOCTH BEILIECTB K PA3JUYHBIM KjacCaM HEOPTaHUYECKUX U
OPTraHUYECKUX COCIMHEHUM; TOMOJIOTOB W H30MEPOB; THIIOB, BUJOB U PA3HOBUIHOCTEH XUMHUYECKHX
peaKIuii B HEOPraHMYECKOM U OPraHuYeCKON XUMUU;

8) ymenue xapaxmepuzoeams: S-, p- u J-37€MeHTHI 110 UX Toj0keHuto B [lepuoanueckoii cucreme 1. U.
MeHneneeBa; 00IIMe XMMUYECKHE CBOWCTBA MPOCTHIX BEIICCTB — METAIIOB U HEMETAILIOB; XUMUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX M OPraHUYECKUX COSAMHEHUH B MJIaHE 00IIeT0, 0COOEHHOTO
1 €IMHUYHOTO;

9) ob6vscHenue: 3aBUCUMOCTH CBOMCTB XUMHUECKUX JJIEMEHTOB U UX COCAMHEHHUM OT MOJOXKCHHS dJIeMEHTA
B Ilepuonnueckoii cucreme JI. . MenaeneeBa; npupoasl XUMUYECKON CBSA3M (MOHHOM, KOBaJEHTHOM,
METaJUIMYECKOU, BOJAOPOIHOM); 3aBUCUMOCTH CBOMCTB HEOPTaHUUYECKUX U OPTaHMYECKUX BEIIECTB OT MX
COCTaBa M CTPOEHHUS; CYHUIHOCTH M3YYEHHBIX BHUJOB XMMHYECKUX PpEAKIUH: 3JIEKTPOIUTHUUECKON
JTUCCOITAIINN, HIOHHOTO 00OMEHA, OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX; BIUSHUS PAa3TUYHBIX (PAaKTOPOB Ha
CKOPOCTh XMMMUYECKOW pEeaklMM M HAa CMEIIEHHE XUMUYECKOIO0 PaBHOBECHS; MEXAHM3MOB MPOTEKaHUs
peaKkIuii MeX1y OpraHUIECKUMU U HEOPTaHUUECKIUMU BEIECTBAMU;

10) ymenue: COCTaBIATH ypaBHEHHS OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMA C IMOMOIIBI0 METO/a
3JIEKTPOHHOTO OajiaHca; MPOBOJUTH PacueThl MO XUMHUYECKUM (opMyliaM U ypaBHEHHUSM; MPOBOJAUTH
XUMHYECKHM JKCIEpUMEHT (J1abopaTopHbIe U MpaKkTU4YecKue paboThl) ¢ COOMOaeHUEM TpeOOBaHHM K
MpaBUjIaM TEXHUKU O€30MaCHOCTH MpU paboTe B XUMHUYECKOM KabuHETe (JJTabopaTopun).

BbinyckHUK Ha yriiy0JIeHHOM yPOBHE HAYUHTCS:

e TIOHMMATh XMMHMUYECKYIO0 KAPTHHY MHpPa KaK COCTaBHYIO YacTh LIEIOCTHON HAYYHON KapTHHbBI MUPA;

e pacKpbIBaTh pOJIb XMMHH M XMMHYECKOIO ITPOM3BOJACTBA KaK IMPOU3BOIAUTEIIBHONW CHIIBI COBPEMEHHOIO
00111eCTBA;

e (opMynHUpoBaTh 3HAUEHUE XUMUU U €€ JOCTUKEHHUH B MOBCEAHEBHON KU3HU YEJIOBEKA;

e YCTAHABIMBATh B3aWMOCBS3HM MEX1Y XUMHUEH U IPYTUMH €CTECTBEHHBIMH HAYKaMU;

e (popmymuposats [lepuonnuecknii 3axon JI. 1. MenneneeBa u 3aKOHOMEPHOCTH W3MEHEHUW B CTPOCHUU
U CBOHCTBaX XMMMYECKHX JJIEMEHTOB M OOpa30BaHHBIX HMMH BelleCTB Ha ocHoBe Ilepmonmueckoit
CUCTEMBI Kak rpaduueckoro orodbpaxenus [lepnoanyeckoro 3aKoHa;

e (OpMYIMPOBATH OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOSHHSI OPTraHUYECKUX COEIMHEHUN A.
M. BbytnepoBa, pacKpbIBaTh OCHOBHBIE HAINPABIICHHS JTOM YHUBEPCAIBHOW TEOPUHM — 3aBUCUMOCTH
CBOMCTB BEILECTB HE TOJIBKO OT XMMHYECKOIO, HO TAKXKE M OT JJIEKTPOHHOIO U IPOCTPAHCTBEHHOT'O
CTPOEHHUSI U WIUTFOCTPUPOBATH UX NTPUMEPAMH U3 OPTaHUYECKON U HEOPTraHUYECKON XUMMUH;

e ApryMEHTHPOBATH YHUBEPCAIbHBIN XapaKkTep XMMUYECKUX TOHSATHIA, 3aKOHOB U TEOPUH 17151 OObACHEHHUS



COCTaBa, CTPOEHUS, CBOWCTB M 3aKOHOMEPHOCTEH OOBEKTOB (BEIIECTB, MAaTEpHAIOB U IPOIECCOB)
OpraHUYECKON U HEOPraHUYECKON XUMUH;

e XapaKTepHU30BaTh S-, P- U J-2IIE€MEHTHI TT0 UX NoJiokeHuto B [leproanueckoit cucreme J[. 1. Menneneena;

e KJaccU(UIUPOBATh XMUMUYECKHE CBS3M W KPHUCTALIMYECKUE PEIIETKH, OOBACHATH MEXAaHU3MbI HX
o0pa3oBaHMsi W JOKa3blBaTh €IMHYI0 MPHUPOAY XHUMHYECKHX CBsA3€il (KOBaJIEHTHOH, WOHHOI,
METaJUIMYECKOU, BOJOPOIHOMN);

e OOBACHATH MPUYMHBI MHOTOOOpa3usi BEIECTB HAa OCHOBE MPHUPOJBI SBICHUN HW30MEPHUH, TOMOJIOTHH,
AJJIOTPOIINH;

e KiaccUUIUPOBATh XUMUUYECKHE PEAKIMH B HEOPraHMYECKONH M OPraHM4YeCKOW XMMUU IO Pa3IUYHBIM
OCHOBAHHMSM M YCTaHABJIMBAThH CIEUU(UKY TUIIOB PEAKIHiA OT OOIIEr0 Yepe3 OCOOCHHOE K EMHUIHOMY;

e XapaKTEepU30BaTh FMAPOIU3 KaK CHeHU(PUUHBII OOMEHHBIN MPOIIECC U PACKPHIBATh €r0 POJIb B KUBOM U
HEXUBOU IIPUPOJE;

e XapaKTEpU30BaTh AJIEKTPOJU3 KaK CHEHU(UYHBII OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIECC U €ro
IIPAKTUYECKOE 3HAUCHUE;

e XapaKTEepU30BaTh KOPPO3UIO METAIIOB KaK OKUCIUTENIbHO - BOCCTAHOBUTENBHBIN MPOLECC U Mpe/yiararh
CIIOCOOBI 3aIUTHI;

e OMKCHIBATh MPHUPOAY MEXAHHU3MOB XHMHUYECKHUX PEaKIUi, MPOTEKAIOIIUX MEX]Iy OPraHUYECKUMHU H
HEOpPraHUYECKUMH BELIECTBAMU;

e KIacCU(pHUIMPOBATH HEOPTaHUYECKUE U OPraHMYECKHE BEUIECTBA 10 PA3IMYHBIM OCHOBAHUSIM;

e XapakTepU30BaTh OOLIME XUMUYECKHE CBOMCTBA BaXKHEHMILNX KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX
COEIMHEHUH B IJIaHE OT O0IIEro Yyepe3 0COOEHHOE K €UHUYHOMY;

e UCIOJB30BaTh 3HAKOBYI0 CHCTEMY XUMHYECKOIO fA3bIKa JUIsl OTOOpa)KEHUS cOCTaBa (XUMHUYECKHE
(dbopMyIibl) U CBOMCTB (XMMHUECKHUE YPABHEHUS) BEIIECTB;

e JCIIOJIB30BATh MPABHJIA © HOPMBI MEKAYHAPOIHOW HOMEHKJIATYPHI IS HA3BaHUH BEIIECTB M0 (hopMynam
U, HA000POT, /AJISl COCTABICHUS MOJICKYISPHBIX U CTPYKTYPHBIX (DOPMYIT COSAMHEHHI 110 UX HA3BAHUSM;

e 3HAaTh TpPUBHAIbHBIC HA3BaHUS BAXHEHIIMX B OBITOBOM U IPOU3BOACTBEHHOM OTHOLICHHUU
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB;

e XapaKTepU30BaTb CBOMCTBA, MOJIyUEHUE U NPUMEHEHUE BAXXHEHIINUX MPECTaBUTENEH TUIIOB U KJIACCOB
OPraHMYECKUX COCOUHEHHH (NpelelbHbIX, HEeMpeleidbHbIX M apOMaTUYECKUX YIJIEBOIOPOIOB,
KHUCJIOPOJICO/IEPKALUX U a30TCOJAEPIKAIINX COCTUHEHHH, a TaKKe OMOJIOTMYECKU aKTUBHBIX BEIIECTB);

e YCTaHaBIMBAaTh 3aBUCUMOCTb SKOHOMHKH CTPaHbl OT J0ObIUM, TPAHCHOPTUPOBKH U IepepabOTKH
YII€BOIOPOAHOTO ChIPhs (HEPTH, KAMEHHOT'O YIJIsSl U IPUPOIHOTO rasa);

e SKCIEPUMEHTAJIbHO NOATBEPK/IaTh COCTAB M CBOICTBA BaKHEUIIIMX Mpe/ICTaBUTENEH N3YUYECHHBIX KIacCOB
HEOPraHMYECKUX U OPraHUYECKHUX BEUIECTB C COOIIOCHUEM MPaBUI TEXHUKH O€30MaCHOCTH I paOOThI
C XMMHUYECKUMH BelecTBaMU U J1a00paTOPHBIM 000pyI0BaHUEM;

e XapaKTEepU30BaTh CKOPOCTh XMMHUECKOHN pPEeaKIIMU U €€ 3aBUCUMOCTb OT Pa3IN4HbIX (DaKTOPOB;

e OIUCHIBATh XMMUYECKOE PAaBHOBECHE U MIPEIAaraTh COCOObI €ro CMEIEHUs B 3aBUCMOCTH OT Pa3IMUHBIX
(dakTopoB;

e TPOM3BOJUTH pACUYeThl MO XMMHUYECKMM (opMyJdaM M YpPaBHEHHSM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOUICHUH MEX/1y YJaCTHUKaMH XUMUYECKUX PEaKIIHii;

e XapaKTEpU30BaTb BAKHEHIIME KPYNHOTOHHAXHBIE XHMHUYECKHE TPOM3BOACTBA (CEPHOM KHCIOTHI,
aMMHakKa, METaHo/la, NepepadoTKu He(TH, KOKCOXMMHUYECKOrO0 IPOU3BOJCTBA, BaKHEHUIIUX
METAJITYPrUUECKUX IPOU3BOJCTB) € TOYKM 3pPEHUS XHMMHU3Ma IIPOLIECCOB, YCTPOWCTBA Ba)KHEHUIINX
anmnaparoB, HAYYHbIX IPUHIIMIIOB TPOU3BOJICTBA, IKOJIOTMUECKON 1 SKOHOMHUYECKOH 11e51eco00pa3HOCTH;

e COOMIOZATh MpaBHJIa HKOJOTHUECKON 0€30MacHOCTH BO B3aUMOOTHOIIEHUSAX C OKpYKaIoIIe cpenoil npu
oOpallleHnu ¢ XUMUYECKUMU BEIIeCTBaMU, MaTepuaiaMy U MPOLECCaMH.

BpinycKHUK HA yIiiy0JIeCHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUThCSH:

e UCNONbL306AMb MEMOObl HAYYHO20 NOZHAHUS NPU BLINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAmMeNbCKUX
3a0a4 XUMU4ecKol memamuKu;

e NPOCHO3UPOBAMb CMPOEHUE U CEOUCMEA HEe3HAKOMbIX HEOP2AHUYEeCKUX U OP2aHU4ecKux 6eujecme Ha
OCHOB€ aHalo2Ul,

® NPOCHO3UPOBAMb MEYeHUe XUMUYECKUX NPOYecco8 6 3aUCUMOCTU OM YCIOBUll UX NPOMEKAHUS U
npeonazams cnocoobl YnpagieHus SMumMu nPpoyeccamu,

e YCMAHABIUEAMb BHYMPUNPEOMEMHbLE 83AUMOCEA3U XUMUU HA OCHOBE 0OWUX NOHAMUL, 3AKOHO8 U Meopull



OpPeaHU4eCKol U HeOpeaHUudecKou XUMUU U MedCnpeoMemusle C83U C (UIUKOL (Cmpoenue amoma u
sewecmaa) u buonocuell (XUMUYecKas opeaHu3ayus HCU3HU U HOBble HANPAGIeHUs. 8 MEXHOI02UU — OUo-
U HAHOMEXHONI02UU);

e pacKpvieamv poab NOAYVHEHHLIX XUMUYECKUX 3HaHull 8 Oyoyweli yueOHOU U NpoghecCUOHANbHOU
oessmebHOCu,

e NPOEKMUPOB8aAmMb COOCMEEHHYIO 00PA308AMENLHYI0 MPAEKMOPUIO, C8A3AHHYIO C XUMUEU, 8 3A8UCUMOCMU
oM IUYHBIX NPEONOYMEHULL U B03MONCHOCTEL OMEUeCMBEHHbIX 8Y308 XUMUYECKOU HANPAGIeHHOCMU,

e apeymeHmupogamsv eOUHCMBO MUpPA Bewecms YCMAHOBNeHUeM 2eHeMmU4ecKou C8I3U  Melcoy
HeOP2aHUYeCKUMU U OP2AHUYECKUMU euecmeami,

e @nademv XUMUYECKUM S3bIKOM, HeOOXOOUMbIM (AKMOPOM YCHEWHOCMU 6 NpOhecCUOHANbHOU
oessmenbHOCmu,;

e Xapakxmepuzo8amv CMAHOGNEHUe HAYYHOU meopuu Ha npumepe omxpvimuss Ilepuoouueckoeo 3aKoHa u
meopuu cmpoeHusi OpeaHu4ecKux U HeOp2aHUu4ecKux 6euecms,

e NpuHUMamev yuyacmue 6 NpopuIbHbIX KOHKYpcax (KOHghepeHyusx, oaumnuadax) paziuyHo2o YpOoeHs,
A0EKB8AMHO OYEHUBAMb PE3YIbMAanbl MAKO20 YYACmus U NPOEeKmMuposanv Nymu NOSbIUEHUS NPEOMeNHbIX
00CMUMNCEHU,

e KpUMUYECKU OMHOCUMbCA K NCEBOOHAYYHOU XUMUYECKOU UHGOpMAyuy, noay4yaemoln u3 pPAa3Hblx
UCMOYHUKOB;

e nOHUMAMb 2100abHbIE NPODIEeMbl, CIOsIUUE Neped Yel08eHecmeom (IKOIo2uecKue, dHepeemuiecKue,
chipbesbie), u npedaazames Nymu ux peulenuss, 8 mom Yucie u ¢ NOMOWbI0 XUMUU.

COJIEPKAHUE YUYEBHOI'O IIPEIMETA
Kypc deTko nenurcs Ha JBE 4aCTH COOTBETCTBEHHO rojiaM oOydeHHWs: opraHudeckyro xumuro (10
KJacc) u oburyro xummuto (11 kiacc).

B mepBoii wactm kypca 10 kiacca, mocie BBEISHHS OCHOBHBIX TOHSATHHA OPraHUYECKOH XUMHUH U
IIOBTOPEHUS AJIEKTPOHHOI'O CTPOCHHUsS aToMa yrieposa (pasnen «BBeneHuey), paccMaTpuBaeTCs CTPOSHUE U
KJaccu(UKausi OpraHuYeCKUX COEIWHEHHH, TEOPETUYECKYI0 OCHOBY KOTOPOW COCTaBIISIET COBPEMEHHAas
TEOpHUsl XMMUYECKOI'O CTPOEHHS C HEKOTOPHIMU 3JEMEHTaMH 3JEKTPOHHOM TEOpUHM M CTEPEOXUMHHU.
JlornueckuM TpPOAODKEHHEM BEAYIIEH HIeH O B3aMMOCBS3M BEMIECTB (COCTaB—CTPOEHHE—CBOICTBA)
ABIsIeTCd TeMa «XHMHUYECKHE pEeaklMd B OPraHMYecKOW XHMHUH», KOTOpas 3HAKOMUT Ydal[uxcs C
KJaccu(UKaue peakuii ¥ JaeT NpeACcTaBIeHne 0 HEKOTOPhIX MEXaHu3MaxX HX MmpoTekanus. [lomydeHHbIe
B NEPBBIX TEMax TEOPETHUECKHE 3HAHMS Y4alllUXCsl 3aTeM 3aKpeIUISIOTCs M pa3BUBAIOTCA Ha Ooratom
(aKTHUECKOM MaTeprae XUMHIH KJIIACCOB OPTaHHYECKUX COSTMHEHHIA, KOTOPBIE PACCMATPUBAIOTCS B TOPSI/IKE
YCIOXKHEHUS OT Oosiee MpOCThIX (YIJIEBOJOPOIOB) A0 Hambojee CIOXHBIX (Ouonmomumepos). Takoe
MIOCTPOCHHE Kypca MO3BOJISIET YCHIUTD JEAYKTHBHBIN MTOAXO/] K H3yYCHUIO OPTaHUIECKON XUMHUH.

Benymas naest kypca xumuu 11 kinacca - €IMHCTBO HEOPraHUYECKO M OpraHNYecKOl XUMUHM Ha OCHOBE
OOIIHOCTH TIOHATHH, 3aKOHOB M TEOPHH, a Takke OOMIMX TOAXOJOB K KIACCH(PHUKAIMA OPTraHUYECKHX M
HEOPraHMYECKUX BELIECTB M 3aKOHOMEPHOCTSM MPOTEKAaHUs XMMUYECKMX peaklui MexIy HuMH. Takoe
MIOCTPOCHHE Kypca OOIIell XMMHHU IO3BOJISIET MOJBECTH YYalIUXCsd K TMOHUMAHHIO MaTepHabHOCTH M
MIO3HABAEMOCTH €ITMHOI'0 MHpa BEILECTB, MPUYMH €ro KpaCOYHOTO MHOT000pa3usi, BceoOLIel CBA3U SBICHUH.
B cBoto ouepenip, 3TO JaeT BO3SMOKHOCTD yYaITUMCSI HE TOJBKO JIy4Ille YCBOUTh XHMMUYECKOE COJIEpIKaHHe, HO
U TOHSATH POJIb U MECTO XMMHHU B CCTEME HayK O IPUPOJIE.

Takoe MOCTpoeHHE Kypca XHUMHH TI03BOJISIET B MOJHOH MEpe HCIOIb30BaTh B OOYYEHHH OIEpaIliy
MBIIJICHHS: aHAJIU3 U CUHTE3, CPAaBHEHHE U aHAJIOTHIO, CHCTEMATHU3aLUI0 U 00001IeHHE.

OPI'AHUYECKASA XUMMUHAL. 10 knace
Beenenne. Ilpeamer opranmueckoid xumuu. OCOOEHHOCTH CTPOECHUS U CBOMCTB OPTraHUYECKUX
coeMHeHuH. 3HaYeHne 1 pojb OPraHMYECKOW XUMHUH B CUCTEME €CTECTBEHHBIX HaYK M B )KU3HU 00IECTBA.
[Ipennocsuiky co3aaHusl TEOPUU CTPOEHUS: TEOPUs PaIUKaJIOB U Teopus TUIIOB, paboTsl A. Kekyre, 3.
@pankinanga 1 A. M. byrnepoBa, cbe3n Bpaueld u ecrectBoucnbitatened B r. Illmeliepe. OcHOBHbIE
MOJIO’KEHUSI TEOPUHM CTPOEHHUS opraHmdeckux coeauHeHuid A. M. ByriepoBa. Xumudeckoe CTpoeHHE U
CBOWCTBa OpraHMYecKUX BemecTB. M3omepus Ha mpumMepe H-OyTaHa ¥ n300yTaHa.
DnexTpoHHOEe 00JaKko W opOuTanb, uX (OPMBL: S- U p-. DIEKTPOHHBIE U 3JIEKTPOHHO-rpaduueckue
¢dbopMyIbl aToMa yriiepoja B HOpMaJIbHOM U BO30Y>KAEHHOM COCTOSIHUAX. KoBaneHTHast XUMUYECKasi CBSI3b U



€¢ pasHOBHIHOCTH: G- U 7-. O6pa3zoBanue monekyn Hp, Clo, N2, HCI, H20O, NH3, CHs, CoHa, CoHo. OG-
pasoBanue nonoB NH4" u H3O". CpaBHeHrEe 0OMEHHOTO U JOHOPHO-AKIEITOPHOTO MEXAHU3MOB 0Opa30BaHUsI
KOBaJICHTHOH CBSI3U.

IlepBoe BaJEHTHOE COCTOSHHE - SP°-rUOPUIN3ALKS - HAa HPUMEPE MOJIEKYJIbl METaHa U APYTHX AIKaHOB.
BTopoe BajJeHTHOE COCTOSHHE - SP>-THOPUIAM3ALMS - HA TIPUMEPe MOJEKYIbl dTHieHa. TpeThe BaJeHTHOE
COCTOSIHUE - Sp-TUOpHUIM3aLUs - HA IIPUMEPE MOJIEKYJIbl aleTuieHa. ['eoMeTpust MOJIEKyJl 3TUX BEIIECTB U
XapaKTepUCTHKA BUJIOB KOBAJIEHTHOM CBSI3U B HUX.

Lemoncmpayuu. Konnekuusi OpraHn4ecKuX BELECTB, MATEPUAJIOB U U3JEIUNA U3 HUX. MoJesn MoJIeKyl
CHs n CH30OH; CoHz, CoHs m CeHe; H-Oyrana m m3oOyrana. B3aumojeilicTBue HaTpus C 3TaHOJIOM H
OTCYTCTBHUE B3aUMOJICHCTBHSA C AMITUIIOBBIM 3(upoM. KoaeKIus HoIMMepOB, IPUPOTHBIX U CHHTETUYECKUX
Kay4yyKoOB, JIEKapCTBEHHBIX IpenapaToB, kpacureinel. [llapocTepxHeBble 1 00beMHbBIE MoJenu MoJieKya Ho,
Cl2, N2, H20, CHg. IllapoctepxueBbie U 00beMHubie Mojenu CHa, CoHa, CoHo.

Crpoenue u kiaccupukansi OpraHuYeCcKuX coeJMHEeHH i

Knaccugukanuss opraHM4ecKux COCIMHEHUH IO CTPOSHHUIO YIJIEPOJHOTO CKEJeTa: AalUKINYeCKue
(ankaHbl, AaJKEHbl, AJKHUHBI, alKaJueHbl), KapOolMKIndyeckue (LMKIOAJKAaHbl W apeHbl) M rere-
pounknnueckue. Knaccudukanus opraHudeckux COCIUHEHHH MO (YHKIMOHAJIBHBIM TPYIIAaM: CHHPTHI,
(eHobI, MPOCThIE 3(PUPBI, ATbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHBIE (PUPHI.

TpuBuaneHbple Ha3BaHus BewecTB. Homenknarypa panumonansHas u MIOIIAK (IUPAC). Ilpunuums
oOpa3oBaHus Ha3zBaHMM oprannueckux coenuHenuit no MIOITAK: 3amenienus, pogoHadanbHOM CTPYKTYpHI,
CTapUIMHCTBA XapaKTEPUCTUUECKUX IPYIIIL.

CTpyKTypHas H30MepHs U €€ BUJIbl: H30MEPHsI YTJIEPOJHOrO CKEJIEeTa», U30MEPHs MOJI0KEHHs! (KpaTHOH
CBS3M U (PYHKUMOHAJIBHOM IpymIbl), MeXKiIaccoBas usoMmepus. [IpocTtpaHncTBeHHas U30Mepusi U €€ BUDL:
reoMeTpuyecKkass M ONTHYeckas. buonoruueckoe 3HayeHHe onTHYecKoM u3zomepuu. OtpakeHue
0COOEHHOCTEHN CTPOECHUS MOJIEKYJI FEOMETPUUECKHUX U ONTUYECKUX N30MEPOB B UX Ha3BaHUSIX.

Hemoncmpayuu. OOpa3upl NpeAcTaBUTENeH pasIMYHbIX KJIACCOB OPraHUMYECKUX COCIUHEHUH WU
[IAPOCTEP)KHEBbIE WM OOBEMHBIE MOJENM UX Mojekysl. Tabmuubl «Ha3BaHue ankaHOB M aJKWIJIBHBIX
3amecTtuTenei» U «OCHOBHBIE KJIACChl OPraHUYECKUX COECTUHEHUI». MoJenu MOJIEKyJl U30MEpOB pa3HbIX
BUJIOB U30MEPHH.

Jlabopamopnvie onvimui. VI3roToBieHue Mojeneld MOJEKY BELIECTB - MPEJCTaBUTENIEH pa3iIMyHbIX
KJIACCOB OPTraHUYECKUX COCAUHEHMUII.

Peakuuu opranmyeckux coeIMHeHUI

[TonsTe o peakuusx 3amelleHus. [ajJoreHMpoBaHUE aJlkaHOB W AapPEHOB, UIEIOYHON THUIPOIH3
rajoreHagkaHoB. [loHsATHEe o0 peakuusax npucoeAuHeHus. [uapupoBaHue, TUAPOTAIOTeHUPOBAHNUE,
rajioreHrpoBanue. Peaknuu nomumepuszalMu M NOJUKOHAEHcauuu. [loHSATHE O peakuusx OTIIETIIICHHS
(onmumuHupoBanus). JernapupoBanue ankaHoB. JlermapaTtanus cnoupToB. JlernapoxJopupoBaHUE Ha
npuMepe rajoreHagkaHoB. [IOHsATHE O KpEeKMHIe aJKaHOB W JIETOJIMMEpPH3alluu MOJIMMepoB. Peaxiumn
MN30MEPU3ALIIH.

I'oMonuTHYeCKHII W TeTepOoNIUTUYECKUI pa3pblB KOBAJIEHTHOM XMMMYECKON CBA3U; 0Opa3oBaHUE
KOBQJIEHTHOH CBSI3M IO JIOHOPHO-aKLENTOpHOMY MexaHu3My. [loHsTHe o Hykieopuie U 3ieKTpoduie.
Knaccugukanuus peakuuii o TUIy pearupyomux 4acTull (HyKJI1eo(puIbHbIE U ANEKTPOPUIbHBIE) U IPUHIIUITY
U3MEHEHHs COCTaBa MOJIEKYJbl. B3auMHOe BiIMSHHME aTOMOB B MOJIEKYJaX OpPraHMYECKHX BEIECTB.
WNunyktuBHbIN 1 Me3oMepHBI 3¢ dexTsl. [IpaBuino MapkoBHUKOBA.

Pacuemnvie 3a0auu. BpluncieHue BbIXOAAa TNPOJIYKTa pPEAKUUU OT TEOPETUYECKH BO3MOXKHOTO.
KoMmOuHHUpOBaHHBIE 3a7a9H.

Hemoncmpayuu. B3pbB cMecu MeTaHa ¢ xyiopoM. OOecrBeunBaHUE OpPOMHOM BOJIBI STHJIEHOM U
anetuieHoM. [lonydyenue denonpopmanbaeruiHoil cMOJbl U MonuMepa. Jlenomumepusaius NoIUITHIICHA.
[Tonmyuenue stunena u3 stranona. Kpekunr kepocuna. B3peis rpemyuero raza. ['openre Metana nin npomnas-
OyTaHOBOM cMmecH (M3 ra3oBOM 3axkuranku). B3pblB cmMecum MeTaHa WM MNPONaH-OyTaHOBOW CMECH C
KHUCIIOPOJIOM (BO3IIYXOM).

YraeBoaopoasl

[TonsaTue 06 yrieBogopoaax

Anxkanbl. ['omonoruueckuii psg u obuias ¢popmyna anka- HoB. CTpoeHHE MOJIEKYNIBI METaHa U
Ipyrux ankaHoB. 3omepus ankaHoB. @u3ndeckrue CBOMCTBA alIkaHOB. AJIKaHbI B ipupoe. [IpoMblnuieHHbIe
CrocoObl TOJyYyeHUs: KPEeKUHI alKaHOB, (pakuuoHHas mneperoHka Hedrtu. JlaGopaTopHble CcrOCOOBI
NOJIyYEHUs AJIKaHOB: CUHTE3 Biopia, nekapOokcuimpoBaHue cojieil KapOOHOBBIX KUCIIOT, THAPOJIN3 Kapouia



amoMuHMs. Peakuuy 3amenieHus. 'opeHue ankaHOB B Pa3IMUHBIX YCIOBUAX. TepMHUECKOE pa3iloKEHHUE
ankaHoB. M3oMepusanus ankaHoB. [IpuMmeHeHne ankaHoB. MexaHM3M peakuu paguKalbHOIO 3aMELICHMS,
ero cranuu. IlpakTHueckoe HMCHOJIb30BaHUE 3HAHUN O MexaHH3Me (CBOOOIHOpPAIMKAIbLHOM) peaklHil B
IpaBUJIaxX TEXHUKH O€30MaCHOCTH B OBITY M Ha IPOU3BOJICTBE.

AnkeHnsl. ['omonoruueckuii psia u oOuias popmyna ankeHoB. CTpoeHUE MOJIEKYIIbI 3TUJICHA U JPYTUX
QJIKEHOB. M30Mepus ajike- HOB: CTPYKTYpHasi U pocTpaHcTBeHHas. HomeHknatypa u ¢pusnueckue CBOWCTBa
ankeHoB. [lonydeHne >TUIICHOBBIX YITIEBOJOPOIOB U3 alKaHOB, rajoreHalKaHOB, cUpTOB. [loHsTue 00
uHAYKTHBHOM (+1) addexTe Ha mpumepe MOeKyJsl IporneHa. Peakiun npucoeanuenus (raloreHupoBaHue,
TUAPOTaJOreHUpOBaHKe, TUIpaTalus, TUAPUpoBaHue). Peakiiuy OKUCIEHHUS U TMOJMMEPHU3alUU aJKEHOB.
[IpumeHeHre alKeHOB Ha OCHOBE MX CBOWMCTB. MeXaHW3M pPEaKUUHU 3JIEKTPOPHUIHLHOTO MPUCOSAUHEHHS K
AJIKEHaM.

AnxuHbl. ['omonoruueckuii psag ankunos. O6mas popmyna. CTpoeHHnEe MOJIEKYJIbI AETUIICHA U IPYTHX
anknHoB. WM3omepus ankuHoB. HomeHknaTypa aneTUIEHOBBIX YyriaeBogopoaoB. llomydeHue ankuHOB:
METaHOBBIH M KapOWaHBIA crocoObl. Du3nyeckue CBOWCTBA AJIKUHOB. Peakuuum mpUCOeInHEHHS:
raJIorTeHUpPOBaHMEe, TUApOrajJoreHupoBanue, ruapatanus (peakuuss  Kydepoma), ruipupoBaHue.
Tpumepuzanus anerusieHa B Oenzon. OkucieHue ankuHoB. OcoOble CBOMCTBa TEPMUHAIBHBIX AJIKHHOB.
[IpuMeHeHne anKUHOB.

Ankanumenb. OOmas dopmyna amkamueHoB. CtpoeHue Mosekyna. V3omepuss U HOMEHKIATypa
ankagueHoB. @du3nueckue cBOWCTBA. B3auMmHOe pacnonoxeHue pP-cBsA3€il B MOJIEKYyJaxX aJIKaJHeHOB:
KyMYJUPOBAaHHOE, CONPSKEHHOE, N30IMpoBaHHOE. OCOOEHHOCTU CTPOEHMSI CONPSKEHHBIX alKaJUEHOB, X
nonydyenue.  llonmumepusanus ankagueHoB. HaTypanbHbIi M CHHTETHYECKHUW Kayuykd. Bynkanuzanus
kayayka. Pesmna. PaGoter C. B. JleGemeBa. OcoOCHHOCTH peakiuii TMPUCOCIUHEHUS K alKaJucHaM C
CONPSHKEHHBIMU P-CBA3SIMU.

Huknoankaus. ['omonoruueckuit psg u obmas Gopmyia mnukioankaHoB. Hamnpspbkenue mukia B
CsHe, C4Hs m CsHio. [TonyuyeHne U XMMHUYECKUE CBOKMCTBA LUKIIOAIKAHOB: FOPEHUE, PAJUKAIBHOE 3a-
MmernieHue. OcoOble CBOMCTBA IIUKIIONPOIIaHa, IUKJIO0yTaHA.

Apennl. ben3on kak npencraButenb apeHoB. CTpoeHne MoJekynbl Oensona. ConpsikeHue P-CBA3ei.
W3omepuss u HOMEHKJIAaTypa apeHOB, WX TNodydeHue. ['omomorm Oensona. BnusiHume OOKOBOW memu Ha
ANEKTPOHHYIO TUIOTHOCThH COMPSDKEHHOTO P-o0Jiaka B MOJIEKYJIaX TOMOJIOTOB O€H307a Ha MpUMeEpe TOIyoJa.
XuMuyeckue cBoiicTBa OeH3oma. Peakium 3aMenienust ¢ yuactueM O€H30I1a: TaJloreHUPOBaHNEe, HUTPOBAHUE
u ankunupoBanue. [Ipumenenne 6en3omna 1 ero romosoroB. CpaBHEHHUE peaKLIMOHHOM CIOCOOHOCTH OeH3071a
U TOJIyOJIa B peakiusx 3amenieHus. OpueHTupyoliee 1eiCcTBUE METHIIBHOM TPYIIIbI B peaKlUIX 3aMelIeHUs
¢ ydactueM Ttoisryona. OpueHranTel | u Il pona B peaknusax 3aMelIeHHs C y4acTHEM apeHoB. Peakinuu 1o
OOKOBOMH 11eNH aJTKUIOEH30I0B.

[IpuponHble UCTOYHUKU yrieBonoponoB. Hedrs u ee npombliieHHas nepepadboTKa.
@paknrOHHAs NEPETOHKA, TEPMUYECKUH M KaTAIMTHUYECKUN KpekuHr. [IpuponHbIN ra3, ero cocraB H
IIPAKTUYECKOE HcIonb3oBaHue. KamenHslil yronb. KokcoBaHne KaMEHHOTO YIUId. ODKOJOTMYECKHE aCIEKTHI
N00bIuM, TepepabOTKU U UCIIOJIb30BAHUS MTOJIE3HBIX HCKOMAEMBIX.

Pacuemnvie 3a0auu. HaxoxneHue MOJEKYISpHON (HOpMysbl OPraHMYEeCKOro COEIUHEHHs IO Macce
(00BemMy) mpoayKTOB cropanus. HaxoxaeHue MONEKyIapHON (OpMyIbI BElIecTBa MO €ro OTHOCHUTEIhHOM
IUIOTHOCTH U MAaCCOBOH J10JI€ 3JIEMEHTOB B COeIMHEHUAX. KoMOMHMpOBaHHbIE 3aJauu.

Jemoncmpayuu. IlonmydeHne meraHa M3 anerara HaTpus W TMAPOKCHIA HaTpus. Moxaenm MOJeKyl
QJIKAHOB - MIAPOCTEpXKHEBble UM OOBeMHble. ['OpeHHe MeTaHa, NporaH-OyTaHOBOM cMmecH, mapaduHa B
YCIIOBHSIX W30BITKA W HEJOCTaTKa KHUCIOpona. B3peiB cMecn meTaHa ¢ Bo3ayxoMm. OTHOIIEHHE METaHa,
nponaH-0yTaHOBOW cMmecH, OeH3nHa, napaduHa Kk OpOMHON BOJE U PacTBOPY NepMaHraHata Kaiaus. B3psis
CMeCH MeTaHa U XJIopa, MHULIMHUPYeMbIii ocBelenneM. Boccranosnenue okcuaa menu (1) mapapunom.

[IlapocTepkHeBble U OOBEMHBIE MOJEIN MOJEKYA CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB. OObeMHBIE MOJENIU MOJEeKyN ankeHoB. [lomyuenue sTeHa u3 3taHona. OOeclBEUHBAHUE 3TEHOM
O6pomMHOI1 Bobl. OOeclBeUrBaHNE 3TEHOM PacTBOpa IepMaHranara kauus. ['openue sTeHa.

[Tonyuenue amerwieHa u3 kapOuaa Kaublus. B3auMopeicTBue areTwieHa ¢ OpOMHOM BOJOM.
B3aumonelicTBue aneruieHa ¢ pacTBOpOM IepMaHraHara kaiaus. ['openue anerwieHa. B3aumopneiictBue
aleTHIIEHa C paCTBOPOM COJIM MEIU WU cepedpa.

Mogenu (mapoctep)kKHeBble M OOBEMHBIE) MOJIEKYJ alKaJWEHOB C PA3JIUYHBIM  B3aMMHBIM
pacroyioxxeHueM 7T-CBs3ed. Mojenu (mapocTep)kKHeBble M OOBEMHBIE) MOJIEKYJ aJKMHOB C Pa3JTMYHBIM
B3alMHBIM PacCIOJIOKEHUEM TT-CBSI3EH.



[TapocTep:kHEBbIE MOIETU MOJICKYJ IIUKIOATKAHOB U aIKeHOB. OTHOIICHNE IIUKJIOTeKCaHa K pacTBOPY
nepMaHraHara Kainus u OpoMHOI BoJe.

[apocTepkHeBble 1 00BEMHBIE MOJIETN MOJIEKYJl O€H30J1a U €r0 TOMOJIOTOB. Paznenenre ¢ moMoIpko
JENUTETHbHOW BOPOHKM CMecH OeH301 - Boja. PacTBopeHne B O€H30JI€ pa3iMYHBIX OpPTraHUYECKHX U
HEOpPraHMYECKUX (HapUMep, Cephl) BEIIECTB. DKCTPAarupoOBaHUE KpacuTeIe U JPyrux BelecTB (Hanpumep,
noJia) 0EH30JI0M U3 BOAHBIX pacTBOpoB. ['openue 6ensona. OTHOIIeHHEe OeH30i1a K OpPOMHOI BOJIE U paCTBOPY
nepmanratara kanus. [lomyuenue aurpoOeH3ona.

Komnekuust «IIpupoiHble MCTOYHUKH YTIEBOAOPOAOBY». CpaBHEHHE NPOIECCOB TOPCHHS HEPTH U
npupoaHoro raza. OOpa3zoBanue He(dTSHOM MIIEHKM HA TMOBEPXHOCTH BOJbL. KaramuTuueckuil KpeKuWHT
napaduna. PactBopenue napaguHa B OEH3WHE U MCMIAPEHUE PaCTBOPUTENS U3 cMecH. [lnaBneHune napaduna
U €ro OTHOIICHHE K BOJI€ (pacTBOpEHHUE, CpaBHEHHE MIJIOTHOCTEH, cMaunBanue). Pa3nenenue cMecu OeH3MH—
BO/Ia C TIOMOIIIBIO JIETUTEIbHON BOPOHKH.

Jlabopamopuvie onvimei. W3rotoBnenue napa@UHUpPOBAHHONM OyMaru, HCIBITAHHE €€ CBONCTB —
OTHoOLIEHHE K Boze U xkupaMm. O0Hapyxkenue H20, caxu, CO2 B mpoaykTax ropeHus cseuu. Mzrorosnenue
MoJjieseit ranorenankanoB. OOHapy eHHe HeNpeAeIbHbIX COeqUHEHNH B HeTenpoaykTax. O3HaKOMIIEHHE C
o0pa3iaMu MoNMAITHIICHA U NoJunponuieHa. Pacno3HaBanue oO6pa3oB alkaHoB U ajnkeHoB. OOHapykeHHe
BOJIbI, CA’KU U YTJIEKHCIIOTO T'a3a B MPOJYKTaX TOPeHus YriaeBoaopoAoB. M3roTosienue Moiesneil alkuHOB U
ux wu3oMepoB. O3HakomiieHHe ¢ Koiwiekiuen «Kayuayk u pesuHay. O3HaKOMIICHHE C (PU3HUECKUMHU
cBoiictBamu OeH3oia. M3roToBiieHrEe W UCIOJIb30BaHUE IpocTeiiero npubopa ans xpomartorpaduu. Pac-
NO3HABaHWE OpraHuueckux BemiecTB. OmpenereHne KadecTBEHHOTO cocTaBa mapaguHa Wik OeH307a.
[Tomyuenue aneruneHa u ero okucienue pacteopom KMnO4 wnu 6pomMHOIA BOAOH.

Kucaopoacoaep:xamme coeiuHeHUs1

Cnup 1 sl CocraB u kinaccuduranus cnuproB. 3omepust cnupToB (MOJI0KEHUE THAPOKCHIIBHBIX
IpyOI, MEXKIaccoBasi, YIJIEpOAHOro ckenera). Pu3nueckue CBONCTBA CIUPTOB, HX IOJy4YEHHUE.
MexMonekynspHas BOJOPOAHAs CBSI3b. XHWMHYECKHE CBOWCTBA CIUPTOB, OOYCIIOBJICHHbIE HAMYUEM B
MOJIEKYJIaX TUAPOKCUIIBHBIX IPYyMIl: 00pa30BaHUE AJIKOTOJIATOB, B3aUMOJECHCTBUE C TaJOreéHOBOAOPOIaMH,
MEXMOJICKYIIIpHas ¥ BHYTPUMOJCKYJSpHAs JeruapaTanus, STepuuKanus, OKUCICHUE U JerUIpHUpPOBaHHE
cnupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas peakiuss Ha MHOTOATOMHBIE
cnupThl. Baxneilmue mnpeacraButrenu cnuptoB. Dusnonoruueckoe IeHCTBHE MeETaHOJIa W STaHOJA.
Ankoronusm, ero nocnenactsus. [Ipodunaktrka ankoronmusma.

Oenonbl. ®eHon, ero pumveckre CBOIICTBA W TONMydeHHEe. XUMHUYECKHE CBOICTBa (heHoma Kak
¢yHkus ero crpoenus. KucinorHele cBoiicTBa. B3anMmHOe BiIusHME aTOMOB M TPYII B MOJIEKYJIax
OpraHMYECKUX BellecTB Ha mpuMepe (henomna. [Tomukonnencamus gpenona ¢ popmansaerugom. Kauecrsennas
peakuus Ha ¢eHon. Ilpumenenue ¢enona.  CpaBHEHHE KHCIOTHBIX CBOMCTB BEIIECTB, COAEpMKAILIUX
THAPOKCHIIBHYIO TPYIIY: BOJbI, OJJHO- 1 MHOTOATOMHBIX CIUPTOB, (heHona. IlpumeHeHnne npon3BoAHbBIX (e-
HOJIA.

Anbaerunsl U KeToHBI. CTpoeHHE MOJIEKY1T albJeTUIOB M KETOHOB, HX H30MEpUS U
HOMeHKIaTtypa. OCOOEHHOCTH CTPOEHUS KapOOHWIBHOU Tpymibl. Pu3znyeckue cBoicTBa popMaibaeruaa u
ero romojoroB. OTAeNbHbIE MPEICTABUTENN ANbJIETHIOB U KETOHOB. XMMUYECKHE CBOMCTBA ajbIeTHIOB,
OOyCIIOBJIICHHbIE HAJMYWEM B MOJIEKyJie KapOOHWJIBHON TIpynmbl aTroMoB (THAPUPOBAaHUE, OKUCIEHUE
aMMHUaYHBIMH pacTBOpamMu okcuia cepedpa u runpokcuaa meau (I1I)). KauectBeHHbIe peakiiny Ha allbIETUIbL.
Peaknus monukonaencanuu Gopmanpaeruaa ¢ peHosrom. OCOOEHHOCTH CTPOCHUS U XUMHYECKUX CBOMCTB
KeToHOB. HykneodunbHOE TmpHCOeAMHEHHE K  KapOOHHWIBHBIM  COeAMHEHUsM. [IpucoeanHeHue
[IMaHOBOJOPO/Ia U THAPOCYyIbduTa HaTpus. CIOCOOBI TOTYICHUSI.

Kap6ounoBbeie kucaoThl. CTpoeHHE MOJIEKYT KapOOHOBBIX KUCIOT U KapOOKCUIBLHOU TPYMIIHL.
Knaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KHCIOT. DPu3nuecKkue CBOMCTBAa KapOOHOBBIX KUCIOT U HX
3aBUCHUMOCTh OT CTpoeHHus: Moyiekyn. CrocoOsl momydeHusi. O0Imue cBOWCTBA HEOPraHUYECKUX U OpPTaHU-
YECKUX KHUCJIOT (B3aUMOJIEHCTBUE C METaJUIaMH, OKCHJAaMH METaJUIOB, OCHOBAaHUSAMH, COJISIMHU). BnusHue
YIIEBOJOPOAHOTO paJHKalia Ha CHIIy KapOOHOBOWM KHCIOTHL Peakmus stepuduxanmu, ycioBus ee
npoBeJeHusl. XUMHUECKHE CBOMCTBA HEMpEIeNIbHbIX KapOOHOBBIX KHCIOT, OOYCIIOBJICHHbIE HAJIUYHEM -
CBSI3U B MOJIEKYJIE.

CnoxHble 3¢ upbli. CtpoeHue cioxHbIX 23gupoB. HomeHkaaTtypa cioxHbIX 3¢gpupoB. O6paTUMOCTh
peakiuu dTepuduKam, TUAPOIN3 CIOKHBIX d(upoB. PaBHOBecHe peakiuu dTepudUKaiy - THAPOIH3A;
(bakTopHI, BIUSAIOMNE HA HETO. Pelienre pacueTHbIX 3a/1a4 Ha OTpe/IeJICHUE BBIX0/1a IPOIYKTa peakiuu (B %)



OT TEOPETUYECKHU BO3MOYKHOTO, YCTAHOBJIEHUE (POPMYIIBI U CTPOCHHUS BEIIECTBA 110 MPOITYKTaM €ro CrOpaHHs
(MM THIPOIH3A).

Kupst. Kupsl kak ciaoxHbie 3GUpbl TIUIEpUHA U KapOOHOBBIX KHUCIOT. COCTaB U CTPOEHHUE KUPOB.
Homenknarypa u knaccupukanus xupoB. Macna. Kupsl B npupoae. buonornyeckne QpyHKIHHM KUPOB.
CpoiictBa xupoB. OMBUIEHHE KUPOB, ModydeHHe MbUIa. OObSICHEHHE MOIOIIUX CBOWCTB MbLIA.
I'uppupoBanue xxuakux >xupos. Maprapus. [lonstiue o CMC. O6bsicHenne Moromux cBoicTB Mbuia 1 CMC
(B cpaBHEHUN).

Pacuemmnvie 3a0auu. BeraucieHnus 1o TEPMOXUMUUECKUM YPABHEHHUSIM.

Jlemoncmpayuu. ®u3nyeckre CBOMCTBA dTaHOIIA, Mpornanoa-1 u Oyranona- 1. [llapocrepxHeBbIE MOACITH
MOJIEKYJT u30MepoB ¢ MosekymsipabiMu Gopmynamu C3HgO um C4Hi100. KommdecTBeHHOE BBITECHEHUE
BOJIOpOJia U3 ciupTa HaTpueM. CpaBHEHUE PeaKIfii TOPeHUs STUIIOBOTO U MPOMHIIOBOT0 ciupToB. CpaBHEHHE
CKOpOCTEH B3aMMOICHCTBHS HATPUS C ITAHOJIOM, ITPONIAHOIOM-2, ruiepuHoM. [loydenune npocroro s¢upa.
[Toryuenue crnoxknoro 3¢upa. [lomyuenue 3TeHa u3 sTaHona.

PactBopuMocTh (heHONIa B BOJIe MIPH OOBIYHOW ¥ TMOBBINICHHON TemrepaTtype. BeitecHeHue (enona u3
deHonaTa HATpUs YroibHOW Kuciaoroi. Peaknus denona ¢ xmopumom skeneza (I11). Peakius denoma c
dbopManbaeruaIoM.

lapocTepKHEBbIE MOAEIN MOJIEKYII aJIbJIETHI0B U M30MEPHBIX UM KeTOHOB. OKucieHrne OeH3alIbIeruia
Ha Bo3ayxe. Peakius «cepebpsiHoro 3epkana». Okucienue aabaeru1os rugpokcuaom meau (11).

3HAKOMCTBO C ()M3MUECKUMU CBOMCTBAMHU HEKOTOPHIX KapOOHOBBIX KHCIOT: MYpPaBbUHOM, YKCYCHOH,
MPONMOHOBOM, MAcCJsSHOM, I[aBEJICBOM, JMMOHHOW, OJEHMHOBOM, CTeapuHOBOM, OeH30WHOW. Bosronka
OeH301HOM KUCI0Thl. OTHOIIEHHE PA3IUYHBIX KapOOHOBBIX KUCIOT K Bojie. CpaBHEHHE KUCIOTHOCTH CPEJIbI
BOJIHBIX PACTBOPOB MYPABBUHOW M YKCYCHOW KHUCJIOT OJMHAKOBOW MOJSPHOCTU. [lonmydeHue mnpusTHO
MaxXHYIIEro cI0KHOTo 3¢dupa. OTHOIIEHHE K OPOMHOM BOJIE ¥ paCTBOPY IepMaHraHaTa Kaius NpeAenbHON U
HeTpeIeNbHON KapOOHOBBIX KUCIOT. LllapocTepskHEBbIE MOJIENN MOJIEKYJ CIOXKHBIX d(DUPOB M N30MEPHBIX
UM KapOOHOBBIX KHUCJIOT. OTHOIIEHHE CIWBOYHOIO, MOJCOJHEYHOrO M MAIIMHHOTO Macja K BOJHBIM
pacTBopam Opoma M TiepMaHTaHaTa KaJlus.

Jlabopamopnvie onvimei. PacTBOpeHne TauiepuHa B Bojae. BzaumoneiictBue rimiepuna ¢ Cu(OH)z.
Pextudukamus cmecu Boma—aTaHon (1—2 cramgum). BammoneiicTBue ¢eHoNa ¢ pacTBOPOM IIETOYH.
PacnioznaBanue pactBopoB (heHonsTa HATpUst U KapOoHaTa HaTpus (6apOOTaX BBIIBIXaEMOTO BO3AYyXa WU
JIEUCTBUE CHJIBHOM KHUCIOTHI). BiammoneiictBue ¢enona ¢ OpomHON Bomou. Pacmo3HaBaHue BOJHBIX
pacTBOpoB (peHONa U TIUIEepHHA. 3HAKOMCTBO C (PU3WYECKUMHU CBOWCTBAMHU OTIENBHBIX MPEACTaBUTEICH
aJbJIETH/IOB M KETOHOB: alleTajbAerua, alleToHa, BOJHOr0 pacTBopa ¢popMmanbaeruaa. OKuciaeHue TaHoja B
sTaHanb. Peakius «cepeOpsiHOTO 3epkana». Okucienue anpaerunos ruapokcuaom menu (II). Tlomyuenue
(deHonopopmanbIeruIHOro noiuMepa. Bzanmoseiictsie pactBopa yKCyCHOM KMCIOTHI C MarHueM (IIMHKOM),
okcunoMm Menu (II), ruapokcumom xenesa (1), pactBopom kapOoHaTa HATpuUs, pACTBOPOM CTeapara Kajus
(Mpima). O3HaKOMJIEHHE C O0pa3laMu CJHOXHBIX d(pupoB. OTHOIIEHHE CIOXKHBIX Y(DUPOB K BOJAE H
OpraHMYECKUM BEIIeCTBaM (HampuMep, KpacuTensiM). BriBeieHue KUPHOTO MATHA C TOMOIIBIO CIOXKHOTO
3¢upa. PacTBOpUMOCTH KUPOB B BOJIE U OPraHUUYECKUX PaCTBOpUTENSAX. Pacno3HaBaHMe CIMBOYHOIO Maciia v
MaprapuHa ¢ MOMOIIBI0 MOAKUCIEHHOTo Teroro pactsopa KMnOs. TTonydyenne mpuia. CpaBHEHHE MOIOIIIUX
CBOMCTB x03s1cTBeHHOT0 MblT1a 1 CMC B KeCTKO# BOJIE.

Oxcnepumenmanvhvie 3a0aqu. Pacrio3zHaBaHue pacTBOPOB alleTaTa HaTpUs, KapOOHATa HATPHs, CHIIMKATa
HaTpus W cTeapaTa HaTpus. Pacrmo3HaBaHue oOpa3lOB CIMBOYHOIO Macia M MaprapuHa. [lomydenue
KapOOHOBOI KHCIOTHI U3 MbLTa. [loydeHrne yKCyCHOM KUCIIOTHI U3 alleTaTa HaTpHsl.

Yraesoabl
Momno-, nu- u nonucaxapusl. [IpencraBurenu kaxxaoil rpynmnsl. buongornyeckas posb yriieBoaoB. Mx
3HauUEHUE B JKU3HM YeJIOBEKa U 00IIeCTBa.

Mounocaxapunbl. I['moko3a, ee ¢uzndyeckue cBoiictBa. CTpoeHHE MOJEKYJbl.  3aBHUCUMOCTh
XMMHYECKHX CBOWCTB TJIFOKO3bI OT CTPOSHHs MOJEKyibl. B3aumoneiictue ¢ rumpokcumom meau (I1) mpu
KOMHATHOU TeMmIepaType U HarpeBaHUU, dTEPUPHUKAIUS, PEAKIUs «CepeOpsSHOTo 3epKaliay, THIPUPOBAHHE.
Peakiiuu Opo>keHHS TIIFOKO3BI: CITUPTOBOTO, MOJIOYHOKHCIIOTO. [ TI0K03a B mpupojae. buonorndeckas poib
I0K03bl. [IpriMeHeHne ToKo3bl Ha OCHOBE €€ CBOMCTB. DPyKTO3a KaK U30MEP TIIFOKO3BI.

HAucaxapunasl. Crpoenue naumcaxapuzoB. BoccraHaBimBaromme ¢ HEBOCCTAHABIMBAIOLIWE
mucaxapuabl. Caxaposa, JaKTo3a, HMX CTpOeHHE U Ouojormdeckas poyib. [HMIponu3 Amcaxapuaos.
[TpoMbInIIeHHOE TOTYyYEHUE caxapo3bl U3 IPUPOTHOTO ChIPbSL.



[Tonucaxapunasl. Kpaxman u nemnoinosa (cpaBHUTENIbHAs XapaKTEPUCTUKA: CTPOECHUE, CBONCTBA,
Oouonornyeckas poib). Puznyeckre CBOMCTBA MONIHMCAXAPHIOB. XUMHUECKHE CBOICTBA IOJHMCAXapUIOB.
I'mpponmns nonucaxapuaoB. KauecTtBeHHas peakuuss Ha kpaxman. [loamcaxapuabl B mpupone, HX
Oouonornyeckas ponb. Ilpumenenne mnomucaxapunoB. lloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.
BzaumopeiicTBie 1emI0n03bl ¢ HEOPraHUYECKUMU U KapOOHOBBIMU KHCIOTaMHU - OOpa30BaHHUE CIOMKHBIX
2¢upoB.

Jlemoncmpayuu. OOpa31pl YriieBOJOB M U3JICTUN W3 HUX. B3aummoneicTBue caxaposbl ¢ THIPOKCHIOM
meau (II). [Monmyyenue caxaparta Kajablus U BBIJIEJICHUE caxapo3bl U3 pacTBOpa caxapara Kaiblius. Peakius
«cepeOpsHOrO 3epkajay HJs IUIIOKO3bl. B3amMonelcTBue TIOKO3bI € (DYKCHHCEPHHCTOM KHCIOTOM.
OTHOIIIEHHE PACTBOPOB caxapo3bl M MalibTO3bl (1akTO3bl) K ruapokcuay Mmeau (Il) mpu HarpeBaHwuw.
O3zHakoMyieHHE ¢ PU3NYECKUMU CBOMCTBAMU 1IEJUTIOJIO3bI U Kpaxmaia. HaOyxaHue 1eiiono3sl U KpaxMania B
Bozie. [lonydyeHne HUTpaTa UEIUIIOJIO3BI.

Jlabopamopuvie onvimel. O3HaKOMIIEHHE ¢ (PU3UYECKHMMH CBOMCTBAMHM TJIIOKO3bI (alTeuHasl YIIaKoBKa,
tabnetku). Bzaumoneiicteue ¢ Cu(OH)2 mpu pasnuunoit Temneparype. KHCIOTHBIA THAPOIH3 Caxapo3bl.
3HAaKOMCTBO ¢ oOpa3iamu noiucaxapuaoB. OOHapyKeHHE KpaxMaia ¢ MOMOIIBI0 KAYeCTBEHHON peakiuu B
mene, xiebe, KieTuaTke, Oymare, KiencTepe, Horypre, Maprapute. 3HaKOMCTBO C KOJUICKIIUEH BOJIOKOH.

Oxcnepumenmanvhvie 3a0auu. Pacmo3HaBaHHe pacTBOPOB TJIIOKO3bl W TiuiepuHa. OnpeneneHue
HAJIMYUS KpaxMaja B MeJie, Xjaebe, MaprapuHe.

A3oTcoaep:xaniue coeIUHECHUS

Amvunb. CocraB u ctpoeHue amuHoB. Knaccuduxanus, uzomeprus ¥ HOMEHKJIaTypa aMUHOB.
Amudatnueckue amuHbl. AHuIMH. [lomyyeHuMe aMHHOB: aNKWIMPOBAaHHE AaMMHaKa, BOCCTAHOBJICHUE
HUTpOCOEeIUHEHUN (peakius 3uHuHA). PU3NYEecKUe CBONMCTBA aMMHOB. XUMHYECKHE CBONCTBA AMMHOB!
B3aUMO/ICHCTBUE C BOAOU U KUCIOTaMU. ['OMOJIOrnyecKkuii psii apoMaTHu4eCKuX aMMHOB. B3auMHoe BiusiHuE
aTOMOB B MOJIEKyJaX Ha NpHUMEpe aMMHaKa, anupaTHUECKUX M apoOMaTHYECKUX aMHUHOB. [IpumeneHue
aMUHOB.

AMuHokucnorsl u Oenku. CocrtaB M CTpPOEHHE MOJIEKY]1 aMUHOKHUCIOT. M3omepus
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB AMHUHOKHUCIOT W €€ NpU4YuHbL. B3au-
MOJICHCTBHE aMUHOKHUCIIOT C OCHOBaHUSMHU. B3amMmojeicTBre aMHHOKHCIOT ¢ Kuciotamu. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX ~ cojieil  (OumonsipHoro uoHa). Peakius MOJMKOHIEHCAIMM  aAMUHOKHCIIOT.
CuHreTndeckre BOJIOKHA (KampoH, SHAHT W Jp.). buonormdeckas ponap amMuHOKHCHOT. [IpumeHeHue
AMUHOKHCIIOT.

benku xak npupoansie buononumepsl. [lentuanas rpymnmna aroMoB U nentuHas cBs3b. [lentuasl. benku.
[lepBuyHas, BTOpUYHAs M TPETHUYHAS CTPYKTYpbl OenkoB. XHMMHYECKHE CBOICTBa OENKOB: TOpEHME,
JIeHaTypalusi, TUPOIIN3, KaUYeCTBEHHbIE (IIBETHBIE) peakiuu. buonornyeckue QyHKIUNA OEIKOB. 3HAUCHHUE
6enkoB. [nobanbHas mpobiaema OETKOBOIO TOJIOIAHUS U ITyTH €€ PELICHHUS.

HykneunoBbeie kucaoThl. OOmwmil mian cTpoeHus HyKJI€oTHI0B. [IoHsATHE O MUPUMUIMHOBBIX
W TYpPUHOBBIX OCHOBaHUsAX. [lepBuuHas, BTOpuMYHAs U TpeTUyHas CTPyKTypbl Monekynsl JIHK.
buonoruueckas pons IHK u PHK. I'ennast unxxenepus u 6uorexsosiorus. TpancreHHble (POPMbI 3KUBOTHBIX
U PaCTCHU.

Jlemoncmpayuu. Pu3ndeckre CBOMCTBA METUIIaMKHA. ['opeHre MeTriiamuba. B3anmoaeicTere aHuiInHa
U MeTWJIaMHHA C BOJOW M KucioTamu. OTHolIeHne OeH30j7a M aHWIMHA K OpoMHOM Bozae. OKpalllvBaHUe
TKaHEeW aHWIMHOBBIMH KpacutensMu. OOHapykeHHe (QYyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMHUHOKHUCIIOT.
Heurpanuzanus menoyn aMUHOKHUCIOTOM. HelTpanuzanuss KuCIOTBI aMUHOKHUCIOTON. PacTBOopeHue u
ocaxksieHue 0enkoB. JleHaryparust OeJIKOB.

KauectBennsbie peakiuu Ha Oenku. Moaenu mosiekynsl JIHK u paznuunbix BugoB mosiekyn PHK. O6pasiist
MPOJYKTOB MMUTAHUS U3 TPAHCTEHHBIX (POPM pacTEHUH U )KUBOTHBIX; JIEKAPCTB U MPENapaToB, H3TOTOBICHHBIX
C TIOMOILIbIO T€HHOW NHKEHEPUH.

Jlabopamopuvie onvimsi. VI3roTOBIEHHE IIAPOCTEPHKHEBBIX MOJIETCH MOJEKYJl H30MEPHBIX aMUHOB.
Wzrorosnenne mopaeneit mzomepHbeix Moisiekyn coctaBa C3H7NOz. PactBopenue OenkoB B BoJe U HX
koaryisinus. OGHapyxeHue Oesika B KypHHOM SIHLE U B MOJIOKE.

Buosornyeckn aKkTHBHBIC COCAUHEHHUS

Burtamuusl. Ilousrue o ButamuHax. Ux knaccudukanus u odo3Hauenue. Hopmel norpediaenust
BUTaMUHOB. BogopacTBopuMsbie (Ha npumepe ButamuHa C) U )KHPOPACTBOPUMEIE (HA PUMEPE BUTAMUHOB A
u D) Butamunsl. [ToHsTHE 00 aBUTAMHUHO3aX, TUIIEP- U THIIOBHUTaMIHO3ax. [IpoduIakTHKa aBUTAMUHO30B.



®epmenTs. Ilonarue o ¢pepMeHTax Kak O OMOJIIOTMYECKHX KaTaln3zaTopax OENKOBOH HpUpPOMBI.
3HayeHrue B OWMOJIOTMM M NMPUMEHEHHE B MPOMBIIIICHHOCTU. Kiaccuguxayua gpepmenmos. OcOOCHHOCTH
CTPOCHHUSI 1 CBOMCTB ()EPMEHTOB: CEICKTUBHOCTD U 3((HEKTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (pepMeHTa OT
TeMIiepatypsl U pH cpensl.

lFopmonsl. Ilonsatue o ropMoHax Kak OHOJOTMYECKH AaKTUBHBIX BELIECTBAaX, BBIIOIHSIIONINX
SHJIOKPUHHYIO PETYISIUI0 KU3HEACATEIIbHOCTH Opranu3MoB. Kiraccudukaiusi TOPMOHOB: CTEpPOUIBI,
MIPOU3BOIHBIE AMUHOKUCIIOT, MOJUIIETITUIHBIE U OETTKOBbIE TOPMOHBI. OTAeNbHbIE TPEICTABUTEIN TOPMOHOB:
3CTPaNOI, TECTOCTEPOH, HHCYJIUH, aApEHATNH.

JlexapctBa. [lonarue o nekapcTBax Kak XMMHOTEPAIEBTUUECKUX Mpenaparax. [ pymbl JieKapCcTs:
cynbhaMuapl (CTPENTONH ), aHTHOMOTHKY (TICHUIIMJUIMH), acUpUH. be3omnacHsle crocoObl MPUMEHEHUS,
JeKapcTBeHHbIE (OPMBI. AHTHOMOTUKU, UX KIACCHU(PUKALUS MO CTPOCHUIO, TUIY M CHEKTPY IEHCTBUS.
Huc6akTepnos. HapkoTHKU, HApKOMaHU U €€ MPOPUITAKTHKA.

Hemoncmpayuu. OOpa3upl BUTaMUHHBIX mpernapaToB. [lomuButamunsl. Wmmroctpanuu ¢ororpaduii
KUBOTHBIX C Pa3IMYHBIMU (OpMaMu aBUTAaMHHO30B. CpaBHEHHUE cKOpocTH pasnoxkenus H202 mox neiictBuem
bepmenrta (kartanasel) ¥ Heopranmdeckux karaamzatopoB (KI, PeOs, MnOy). Ilnakar win Komorpamma ¢
U300paKeHHEM CTPYKTYpHBIX (opMyn 5scTpanmoiia, TECTOCTEpOHa, aJpeHalnHa. B3aumojeiicTBue
anpenanuHa ¢ pactBopom FeClz. BenkoBas npuposa uHCynMHa (IBETHBIC peakiuy Ha Oenku). [makarel wim
KOJOTpaMMbl ¢ (opMynamMu aMuaa Cyab(GaHWIOBOH KHCIOTHI, JUTHAPO(OIMEBOH U  JIOKHOH
TUTUIPO(OTMEeBON KUCIOT, OCH3WITIEHUIMILTNHA, TETPAUKIIMHA, [le)OoTakcuMa, aClIUPUHA.

Jlabopamopnvie onvimei. OOHapyxeHHE BHTaMHHa A B pacTuTenbHOM Macie. OOHapyXeHHe
ButamuHa C B s0m04yHoM coke. OOHapyxeHue BuTamuHa D B sxentke KypuHoOro siina. GepMeHTATUBHBIH
THJIPOJIM3 KpaxMaia MmoJ AeHCTBHEM aMuIasbl. PasnoskeHne mepokcuaa BOIOpo/ia Mo IeHCTBUEM KaTalla3bl.
JeiicTBre AeruaporeHasbl Ha METHJICHOBBIM CUHMA. VcmblTaHHe PacTBOPUMOCTH aJpeHajnHa B BOJE U
costHOM kucnote. OOHapyXeHHe acnuprHa B TOTOBOH JIGKApCTBEHHOW (Gopme (peakuueil THaposn3a Win
[[BETHOM peakiueil ¢ cynbdaroM Oepuiius).

XUMHYECKUI IPAKTHKYM
1. KauecTBeHHBIN aHANW3 OpraHMYECKUX coeluHeHui. 2. YrieBogopossl. 3. Crnupthl U ¢GeHombl. 4.
Anpaeruapl U KeToHbL. 5. KapOoHOBBIE KHCIOTHIL. 6. YTiieBoasl. 7. AMUHBI, aMUHOKHUCIIOTHI, Ociku. 8.
Unentudukaus oprannueckux coequnenuii. 9. Jleiicreue pepMeHTOB Ha pa3nuyHbie BemecTBa. 10. Ananus
HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB (aCUpHHA, TapaleTaMoia).

OBLIASA XUMUHA. 11 kaace
Crtpoenue atoma
ATom-cnoxHas vacTuua. Jloka3arenbCcTBa CII0)KHOCTH CTPOEHMSI aToMma: KaTOJHbIE U
pPEHTTeHOBCKHUE Ty4uH, HoTodhPeKT, pannoakTHBHOCTh. OTKPHITHE ANEKTPOHA, TPOTOHA U HEHTpoHa. Moaenu
ctpoenust aroma (Tomcona, Pesepdopma, bopa). Makpomup u mukpomup. KBaHTOBO-MeXaHHUECKHE
MPEACTABICHUS O CTPOCHHUH aTOMa.

CocTossHHE 2IIEKTPOHOB B aToMe. HykinoHsl: npoToHsl U HEWTpoHbI. Hykiuael. M1300aps! u
u3oTornbl. KBaHTOBO-MEeXaHUYECKHE MPEJCTaBICHHUs] O MPHpPOAe 3eKTpoHa. [loHATHE 00 3IeKTpOHHOU
opOHUTaNM U AIEKTPOHHOM obnake. [IpaBuia 3amonHEHHs] YHEPreTHUUECKUX YpOBHEH M opOHTaneil 3iex-
TpoHamu. [IpUHIMIT MUHUMyMa SHEpPruu. DIEKTPOHHbIE KOHGUTYpallud aTOMOB M HOHOB. OCOOEHHOCTH
3JIEKTPOHHOTO CTPOEHUSI aTOMOB XpOMa, MeIH, cepedpa u Ap.

BanenTHbe BO3MOXHOCTU AaTOMOB XHUMHUECKHUX OJIE€MEHTOB. BaileHrHble
AJIEKTPOHBI. BajeHTHBIE BO3MOKHOCTH aTOMOB XHUMHYECKHUX DJJIEMEHTOB, OOYCIIOBJIEHHBIE Pa3IMYHBIMU
dakropamu. CpaBHEHHE MOHATHI «BATEHTHOCTHY U «CTEMEHb OKUCIICHUS.

[Tepuonuueckut 3akoH u Ilepmonumueckas cucTteMa XUMHUYECKHUX
snementoB J[. HW. MeunneneeBa u cTpoeHHEe aToma. lIpennoceuiku OTKpPHITUS
[Tepunonnueckoro 3akoHa. OTkpeITHE 3aKkoHA. [lepBas ¢popmynupoBka [lepuoanueckoro 3akona. CTpykTypa
[lepuoanueckoil cucrteMbl 31aeMeHTOB. COBpEMEHHBIE MPEACTABICHHUS O XMMHUUYECKOM 3JieMeHTe. Bropas
dopmynuposka Ilepuoanueckoro 3akona. [leproauueckas cucremMa U crpoeHre aroma. OU3N4ecKUil CMbICIT
MOPSIIKOBOTO HOMEpa »JIEMEHTa, HOMEPOB Tpynmnbl U nepuona. llepuommyeckoe M3MEHEHHE CBOWMCTB
AJIEMEHTOB: paaWyca aToma, »dJIEKTPOOTPUIATEIHHOCTH. [IpUYMHBI HM3MEHEHHMS] METATHYECKUX |
HEMETAJUTMYECKUX CBOWMCTB DJIEMEHTOB B TpyMNax M IMepHoJaxX, B TOM 4YWCIe U B OONbIIMX.  TpeThs
dopmynupoBka Ilepnoanueckoro 3akona. 3nauenue [lepuoaudeckoro 3akona u [leproauueckoit cucTemsl
JUTSL pa3BUTHSI HAYKU U IOHUMAaHMSI XUMUYECKOW KapTUHBI MUpA.



Hemoncmpayuu. ®oroddpdexr. Katogusie myun (37eKTPOHHO-ITyYeBbIe TPYOKH), MOJEIN 3JIEKTPOHHBIX
oOmakoB (opOutaneif) pasnuuHoil Qopmbl. Paznuunbie BapuanTbl Tabmui Ilepmoauueckoil cUCTEMBI
xumuueckux sneMeHToB [[. . Menneneea. OOpasmbl MPOCTHIX BEIIECTB, OKCHUIOB WU TUIPOKCHUIOB
AJIEMEHTOB 3-TO MEPUOa U IEMOHCTPALUs UX CBOICTB.

Crpoenue BemecTBa. (ucnepcHblie cucTEMBI

Xumuueckasa cBA3b. EngumHasg nmpuponxa xumMuueckou cBa3u. [lonarue o
XMMHUYECKOH CBSA3M Kak MpoLecce B3aUMOJEHCTBUS aTOMOB ¢ 00pa30BaHUEM MOJIEKYJI, HOHOB M PaJUKajoB.
Buapsl xumudeckoil cBs3u. AMopdHBIE M KpUCTAUNIMYECKHE BemlecTBa. oHHAs XWUMHUYECKass CBS3b.
JunonbHbId MOMEHT CBsI3U. CBOMCTBA BEILIECTB C MOHHOM KPUCTAJUIMYECKON PEIIECTKOM.

KoBasientHast  cBsi3b. MeTon  BaJeHTHBIX  CBsi3el B 00pa3oBaHMM  KOBAJICHTHOW  CBSI3M.
ONEKTPOOTPULIATEIIBHOCT W PA3HOBUIHOCTH KOBAJICHTHOM CBSI3M IO ATOMY IPU3HAKY: IOJSApHAas U
HenossipHast. Crioco0 mepeKkphIBaHus JIEKTPOHHBIX OpOuTasell u Kiaccu(UKalus KOBAJCHTHBIX CBSI3€H IO
9TOMY IIPU3HAKY: CT- U P-CBsI3U. KpaTHOCTh KOBaJEHTHBIX CBSI3€M U UX Kiaccu(UKaLUs 10 3TOMY IPU3HAKY:
OJMHapHas, JBOMHAas M T. A. MexaHu3Mbl OOpa3oBaHMs KOBAJCHTHOH CBSI3U: OOMEHHBIH M JOHOPHO-
aKuenTopHeii. Kpucramiueckoe cTpoeHUE BELIECTB C 3TUM TUIIOM CBS3H, UX (U3UYECKHUE CBONUCTBA.

Mertamnueckas CBA3b M €€ 0COOCHHOCTU. PU3NUECKUE CBOHCTBA METAUIOB KaK (PYHKIUS METaNTHIECKOM
CBSI3M U METAJNINYECKON KPUCTAJUIMYECKON PELICTKY.

BomoponHasi cBf3p M MeXaHHW3M e€ O0pa3oBaHHMA. MEXMOJEKYIIpHasT W BHYTPHUMOJICKYIISIpHAs
BONOPOAHBIE CBsA3H. PU3HUECKHE CBOMCTBA BEILECTB C BOJOPOAHON CBA3BIO. buosnoruueckas poiab BO-
JOPOJHOM CBSI3M B OPTaHU3ALUU CTPYKTYp OMOTIONIUMEPOB.

'nbpunuszanus opburtaneid u reomeTpusa Moae K yi Teopus rubpuanzaunu. Tunsl
THOPHIN3AIIH AIEKTPOHHBIX OpOUTAJICH U TEOMETPUS OPTraHNIECKUX U HEOPTaHMYECKUX MOJIEKYJI.

Teopusa cTpoeHHsSS XUMHUUYECKHMX coeJUHEH u W llpennocbulku co3gaHus Teopuu
CTPOCHHsI XMMUYECKUX COCIMHEHMI: che3l ecrecTBoucnbITaTeneil B I. [lInenepe. JImunocTHBIE KauecTBa A.
M. byrnepoBa. OCHOBHBIE IOJIOXEHHS TEOPUU XUMHUYECKOTO CTPOCHMSI OPraHMYECKHX COEAMHEHUU H
COBPEMEHHOM TeOopuu CTpoeHus. M3oMepus B OpraHMyYeckol  XuUMuH. B3auMHOE BIMSAHUE aTOMOB B
MOJIEKYJIaX OPTraHUYECKUX U HEOPTaHUUYECKUX BEILECTB.

OcHOBHbIE HANPaBJIEHUsI Pa3BUTHS TEOPUU CTPOCHHUS OPraHUUECKUX COSAMHEHHUH (3aBUCUMOCTb CBOMCTB
BEIIECTB HE TOJIBKO OT XUMHUYECKOro, HO M OT MX 3JEKTPOHHOTO U IPOCTPAHCTBEHHOTO CTPOCHMUS).
WNHnaykuroHHbI 1 Me3oMepHbIi 3 exTrl. CTepeoperynsspHOCTb.

JAunanekTUUYeCcKUEe OCHOBB OOMMHOCTH JBYX BeJIYyIIHUX TEOpPUH XHUMHUHU.
Huanextuueckre ocHOBBI o0ntHOCTH [leproanueckoro 3akona JI. 1. MenneneeBa u teopun ctpoeHust A. M.
BytnepoBa B ctaHoBieHUH (pabOTHI MPEIIECTBEHHUKOB, HAKOIIJIEHHE (DaKTOB, y4acTHE B Che3JlaX, PYCCKHIl
MEHTAJUTET), Mpe/icka3aHuy (HoBbIe AeMeHThl — Ga, Se, Ge u HOBbIe BelecTBa — M30MEPhI) U Pa3BUTHH
(Tpu hopMyITHPOBKN).

[Tonumeps opranumueckue U Heopranuueckue. [lomumepbl. OCHOBHbIE MOHATHUS
XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHN: «MOHOMEDPY», «IIOJUMEDP», «MAKPOMOJIEKYNa», «CTPYKTYpHOE
3BEHO», «CTEIMEHb MOJIMMEPHU3aLUN», «MOJIEKYsipHas Macca». CrocoObl MOJyYeHUs MOJIMMEPOB: PEAKINU
HNOJMMEpHU3alMM U ToJMKOHAeHcauuu. CTpoeHHe IMOJMMEpPOB: reoMeTpuyeckas ¢opma MaKpOMOJIEKY,
KPUCTAILIMYHOCTh UM aMOP(PHOCTh, cTepeoperyiaspHocTh. [lonuMepsl opraHnyeckue U HEOpPraHUYEeCKUe.
Kayuy- ku. ITnmactmaccel. Bonokna. buononumepsl: O0elkud M HYKJIEMHOBBIE KHCIOThl. Heopranuueckue
MOJIUMEPBI aTOMHOT'O CTPOEHMSI (QJUIOTPOIHBIE MOIU(UKAIINY YTIIepoa, KpUCTANIMYECKUI KPEMHUM, CeJIeH
Y TEJUTYpP LENOYEYHOIO CTPOEHUS, JUOKCUL KPEMHUS U Jp.) U MOJIEKYJIIPHOTO CTPOEHHUS (Cepa IuiacTu4ecKas
u ap.).

HucnepcHble cucTeMbl. YucTele BemecTBa U cMecu. Kiaccuduxanus XMMAYECKUX BEIECTB 1O
yucrote. CoctaB cMmecell. PactBopsl. PactBopumocts BemectB. Kinaccuduxaius pacTBOpoB B 3aBUCHMOCTH
OT COCTOSTHUSI PACTBOPEHHOTI'0 BellecTBa (MOJIEKYISIpHbIE, MOJIEKYJIIPHO-MOHHBIE, HOHHBIE). THIIBI pacTBOPOB
IO COJIEP>)KAHMIO PACTBOPEHHOIO BemecTa. KoHIeHTpanus pacTBOpoOB.

[Tonsatue «aucnepcHas cucremMa». Kiiaccudukanus JUCiepcHbIX CUCTEM B 3aBUCMOCTH OT arperaTHoro
COCTOSIHUSI TUCIIEPCUOHHOM Cpellbl M AUCIIEPCHON (a3bl, a TakkKe Mo pazMepy yacTull. ['pydoaucnepcHbie
CHCTEMBI: IMYJIbCUU U cycrieH3uu. PacuerHble 3a1aun. PacueTsl 1o XUMHUYECKUM (HOpMYTIaM.

Pacuerbl, cBsi3aHHBIE C TOHATHUSIMH «MaccoBas JOJS» U «0ObeMHas J0Jis» KOMIIOHEHTOB CMECH.
Boruncnenne MOISIpHON KOHIIEHTpAIMKY pacTBOPOB.

Jlemoncmpayuu. Monenn KpUCTAUNIMYECKUX PEHIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBsA3ed. Moaenn
MOJIEKYJI pa3IMYHON reoMeTpuu. Moienn KpUCTAJUIMYECKUX PEIIETOK alMas3a U rpadura. Moaenu MoiIeKy



MU30MEPOB CTPYKTYPHOW M NMPOCTPAHCTBEHHOM H30MepUU. Moaenu KpUCTaNIMYECKUX PELIETOK METaJIOB.
Mogenu 13 BO3AYLIHBIX MIAPOB, OTPAXKAIOIINE IPOCTPAHCTBEHHOE PACHIOIOKEHUE SP -, SP>-, SP-THOPUIHBIX
opOuTanei B MOJIEKyJiax OPraHuYeCKUX U HEOPraHUYECKUX BEIECTB.

Komnekmnust mmactMacc ¥ BoJOKOH. OOpasibl HEOPraHHMUYECKUX IOJIMMEPOB: Cephbl IJIACTUYECKOH,
dbocdopa kpacHoro, kBapua u ap. Mojaenu mosexyin 6enkoB u JIHK. OGpasiibl pa3iudHbIX CHCTEM C KUIKOU
cpenoii. Koarymsimusi. Cunepesuc. Dddexr Tungans.

Jlabopamopnvie onvimul. 3HAKOMCTBO C KOJUISKIMSIMH MULIEBBIX, MEIUIIMHCKUX U OMOJIOTUYECKUX Tefieit
u 3oJeii. [TonydyeHne KouTOUIHOTO pacTBopa xopua xxenesa (I11).

XuMUYeCKHue peakunu

Knaccudpukanus XUMHUYECCKHUX peakuuu B OpPraHMYeCKOH u
HeopraHudyeckoi xumuu. [loHsarue o XuMHU4eCcKOil peakiuu, OTINYUE €€ OT AEPHON peakuu. AJl-
JOTPOMHBIE U OTUMOP(]HBIE TPEBPAILICHHSI BELIECTB.

Knaccudukanusa peakiuii B HEOPraHMYECKONH XMMHUHU MO YHUCIY UM COCTaBy pearupyrollux BeleCTB
(pa3nioxeHus, COEIMHEHUS], 3aMeIIeHUsI, 0OOMEHA).

Knaccudukanus XuMHUECKMX peakluil B OpPraHMYecKOil XWUMUU (TPUCOETUHEHUS, 3aMEIICHHUS,
OTILETUICHHUS, U30MEpHU3aIIIN ).

Knaccudukanusa peakiuii no rermaoBoMy 3¢ dexty, mo ¢azoBoMy COCTaBy, MO y4aCTHIO KaTalu3aTopa.
OOpaTumble U HEOOPATUMBIE PEaKLIUU.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINHN U PEeaKLUU, UAYIIIe 0e3 U3MEHEHUS CTENeHEe OKUCIICHUS
9JIEMEHTOB. MEXMOJEKYIsIpHblE M BHYTPUMOJIEKYJSPHbIE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
Peakuuu nucnponopunoHupoBaHusi. MeToabl COCTaBICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIU:
METO/] 3JIEKTPOHHOT 0 OajaHca.

OcHOBHbIE MOHATUS XUMUYECKOI TepMoarnHaMukH. [lepBoe Hayano TepmoauHamMuku. TernmoBoi 3QdexT
XUMHYEeCKON peaknmu. 3akoH ['ecca u cienctBus u3 Hero. TeruoTa (SHTaIBNHS) 00pa30OBaHMS BEIIECTBA.
TepMOXUMHUUECKUE paCUEThI.

[Tonsitme sHTpormu. Bropoe Hawano tepmoamHamuku. CBoOomHas sHeprus [mbO0ca. Pacuers
CaMOIPOU3BOJIBHOTO MPOTEKAHUSI XUMUUECKOW PEaKIINH.

CkxopocTh xuMuueckux peaxuui. Ilpenmer xumnueckoil kunetuku. Ilonstue ckopoctu
XUMUYECKOM peakiuu. KuHeTnueckoe ypaBHEHUE PEaKIMU U KOHCTAHTa CKOPOCTH XMMHUYECKOW PEAKLUU.
@DakTOpHl, BAUSIIOLINE Ha CKOPOCTh XUMUYECKON peaklny (IpUpo/ia pearupyoiyx BellecTB, KOHIIEHTpalus,
TeMIIeparypa, IOBEPXHOCTh CONPUKOCHOBEHHUS BEIIECTB).

[TonsTHE 0 KaTanu3aropax M Karaause. [ OMOreHHBbIN U reTeporeHHbIN Kartanus. GepMeHTsI.

O06paTuUMOCTh XUMHUYECKUX peakuuil. XumMmuueckoe paBHoBecue. OOparumble
XUMUYECKHUE peaKInu, n3MeHeHue sueprun [ mooca B oOpaTuMom mpoiiecce. XUMUUECKOE PAaBHOBECHUE U €TO
JuHamuueckuil xapakrtep. Koncranta xumumdeckoro pasHoBecus. [Ipunnmn Jle I[Harense. Cmemenue
XUMHYECKOT'O PABHOBECHS.

DOneKTponuTHUYECKaAs AUCCOLMALMSA. ONEeKTPOIUTHI " HEJIEKTPOJIUTHI.
DNEeKTPOIUTHYECKAs TUCCOLMALINS, MEXaHU3M JIUCCOLIMALIMY BEIIECTB C Pa3IMYHBIMU BUJaMU CBA3H. Chilb-
HbI€ U clabble 31eKTpoauThl. CTeNeHb AUCCOLHMAIMY U €€ 3aBUCUMOCTb OT pa3InuHbIX GakTopoB. MoHHOE
npousBeaeHue Boabl. [Toustue pH. Bogopo bl moka3arensb.

IF'mpponus. Tumpomu3 kak oOMeHHBIH mnporecc. OOpatumblii M HEOOpPaTUMBIA THIPOJIU3
OPraHMYECKUX W HEOPraHMYECKUX BellecTB. ['maponus coneil. ['maponns opraHM4ecKux COCIUHEHUN Kak
XUMHYecKass ocHoBa oOMeHa BemiecTB. ['uaponn3 AT® kak OCHOBAa SHEPreTHYECKOro OOMEHa B >KHMBBIX
OopraHu3Max

Pacuemnvie 3a0auu. Pacdersl Mo TEPMOXUMHUYECKUM ypaBHEHMSIM. Bprumcienue TeminoBoro s¢gdexra
peakuuu Mo TerwioTe 0o0pa3oBaHUSl pearupyrollux BelIecTB U MPOAyKToB peakuuu. Omnpenenenue pH
pacTBOpa 3aJlaHHOM MOJIIpHOW KOHIEHTpauuu. Pacder cpenHell CKOpOCTH peaklMH MO KOHLEHTpaLUsaM
pearupyomux BelIecTB. BBIUMCIEHHS C HCIONb30BAHUEM TIOHATUS «TEeMIIEpaTypHbId KO3 UIMEeHT
CKOPOCTH peakiun». Haxoxk1eHne KOHCTaHThl PABHOBECUS PEAKIMM 10 PAaBHOBECHBIM KOHIIEHTPALMSIM U
orpeziesieHUue UCXOIHBIX KOHIIEHTPAIUil BEIIECTB.

Hemoncmpayuu. AnnotponHsle npeBpalieHus cepsl U pocdopa. Peakuuu, naynme ¢ oopa3oBaHUeM rasa,
ocajJika Win BoJibl. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMM B HEOPraHUYEeCKONW XUMUHN(B3aUMOIeHCTBHE
IIMHKA C PACTBOPAMH COJISTHOM KHCTOTHI U cynbdara meau (II)). OkucnurenbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
B OpPraHMYECKON XUMHUU (OKHUCIIEHHUE albAeTua B KapOOHOBYIO KUCIIOTY — peakius «cepeOpsHOro 3epkaay
win peakuus ¢ ruapokcuiom meau (I), okucnenwe 3TaHONA HA MEIHOM Kartanu3arope). V3yuenue



3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIIMM OT KOHLIEHTPALMU BEILECTB, TEMIIEPATYpPhl (B3aUMOEHCTBUE
THOCYNb(aTa HATPUS C CEPHOU KHUCIIOTO), MOBEPXHOCTH CONPHKOCHOBEHHUS BELIECTB (B3aUMOJEHCTBHE
COJISTHOM KHUCIIOTHI C IpaHyJdaMH M TOpOLIKaMM alIOMHMHUS WIM IMHKA). [IpoBeneHHe KaTalIuTHUECKUX
peakuuii pa3oKeHus EPOKCHIAa BOJIOPOAA, TOPEHUS caxapa, B3aUMOAEUCTBUS nojia U antoMuHust. Kopposus
’KeJe3a B BOJHOH cpelie ¢ ypoTponuHoM u 6e3 Hero. HabmroneHue cMenieHus XMMUYeCKOro paBHOBECUS B
cucreme: FeCls + 3KSCN = Fe(SCN); + 3KC1.

CpaBHEHHE DJIEKTPOIPOBOAHOCTH PACTBOPOB JJIEKTPOIUTOB. (CMENICHHE PAaBHOBECHS JUCCOLUALUHU
cnalpIX KUCIOT. THAMKATOPBI U U3MEHEHUE UX OKPAaCKH B pa3HbIX cpenax. VIoHHbIE peakluu U YCJIOBUS UX
npotekanus. ['uaponn3 kapOoHaTOB, Cyab()aTOB U CHIMKATOB MICIOYHBIX MeTAIUIOB, HUTpaTa cBuHa (1) nim
[IHKA, XJIopuaa aMMOHUsI. CEepHOKUCIBIN U (PepMEHTATUBHBINA THPOJIN3 YTIIEBOIOB.

Jlabopamopnuie onvimul. Paznoxenue nepokcuia Bogopoa ¢ nomousto okeuga meau (II) u xaranaspl.
3nakomcTBO ¢ kotekuueit CMC, conmepxamux SH3UMBL. Peakiuu, uaymue ¢ o0pa3oBaHUEM OcCalKa, rasa
WIM BOJBI Ul OPTaHUYECKUX M HEOPraHWYECKHUX JJICKTPOJIUTOB. Pasnuunble ciydaum ruaposins3a COJei.
UccnenoBanue cpebl pacTBOPOB C MOMOIIBI0O MHIUKATOPHON OyMaru.

[TpakTrueckas padota Ne 1. CKOpOCTh XUMHUECKHX peaKIii. XMMUYECKOE paBHOBECHE.

[TpakTuyeckas pabora Ne 2. PemeHune sKkCepuMEHTANbHBIX 3aa4 10 TeMe «[ uapomusy.

BemecrBa 1 UX cBoOlicTBa

Knaccupukanuus HeopraHuMuyecKHUX BellecTB. BemecrtBa npocTeie U CIOXHBIE.
braropognsie rassl. CpaBHHUTEIbHASI XapaKTEPUCTHKA MPOCTHIX BEIIECTB: METAJUIOB U HEMETAJJIOB, OTHO-
CUTEIBLHOCTh 3TOW Kiaccu¢pukanuu. CIo)KHBIE BEIIECTBA: OMHAPHBIE COSHAMHEHHs (OKCHIIBI, TalOTeHUIbI,
Cylb(UIBI U T. A.), THIPOKCUIBI, COJIH.

IlonsaTne 0 KOMILJIEKCHOM COCIMHECHMH. JloHOpHO-aKIENTOPHOE B3aUMOJICICTBUE
KOMILIeKcooOpa3oBarenel U nmuranaoB. KoopanHanuonHoe ynciao koMiiekcooOpasoBateis. BHyTpeHHss u
BHEIIHSS chepa KOMIUIEKCOB.

Jucconuanus KOMIUIEKCHBIX coeluHeHuil. [IpuMeHeHne KOMIUIEKCHBIX COECJUHEHHM B XMMHUYECKOM
aHaJIM3€ U B IPOMBILIIEHHOCTH, UX POJIb B IIPUPOJE.

Knaccudpukanus opranuyeckux BemecTs. Kiaccupukaius opraHn4ecKux BEIIECTB 110
CTPOCHHUIO YIJIEpOAHOM Lenu (AUUMKIMYECKHMEe M IUMKIMYECKHE, HaCBIIIEHHbIE M HEHACHIIICHHBIE,
KapOOLIMKINYECKUE U TeTePOLUKIMYECKUE, apOMaTHYECKUE YIJIEBOAOPOAbI). YTIJIEBOAOPOIb! (AJIKaHBbI,
QJIKeHbl, QJKUHBI, I[MKJIO- aJIKaHbl, aJKaJueHbl, AapeHbl, TaJOr€HONPOU3BOJHBIE YIJIEBOJOPOIOB).
@OyHKIMOHANIbHbIE TPYIIBI (THAPOKCUIIbHAS, KApOOHWIIbHAs, KapOOKCUIIbHASI, HUTPOTPYIIA, aMUHOTPYIIA)
U KJaccu(UKaIKs BEIIECTB [0 3TOMY MPU3HAKY.

M e T a n 1 bl. Ilonoxenue merannos B Ilepunoauueckoii cucteme /. YI. MenneneeBa. OcoGeHHOCTH
CTpoeHUsI aToMOB U KpucrtamwioB. [lomumopduszm. OOmme Qusnueckre cBoicTBa MeTamuioB. dDeppo-
MarHeTUKH, NapaMarHeTUKU U TUaMarHeTUKH.

DNEKTPOXUMHUECKUN psiji HanpskeHU MetamuioB. CTaHAapTHBIN BOJOPOAHBIHN 35ekTpos. CTaHaapTHbIE
JIEKTPOJHbIE MOTeHIHa bl OOIIMe XUMHUUECKUe CBOWCTBA METAJUIOB: B3aMMOJICHCTBHE C HEMETaJlIaMHu,
BO/IOM, OWHApHBIMU COEJUHEHHSIMH, KHCIOTaMH, COJSIMU. B3anmojeilcTBHe HEKOTOpPHIX METAJIOB C
pacTBOopamu Iienouded. B3aumonelcTBHME aKTHBHBIX METaJUIOB C OPraHUYeCKUMH COCIUHEHUSMHU.
Oco0OeHHOCTH peaKIiil METaIOB C a30THOM M KOHIEHTPUPOBAHHON CEPHOI KUCIOTOM.

Koppo3usa mMetannos. Ilonarue koppo3un. XumMudeckass U JIEKTPOXUMUYECKAs KOPpO3Us U
CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUH.

O6mue cnocoOb MoJdyyeHHS MeTannoB. Meramuisl B npupoje. OCHOBHbIE CHOCOOBI
MOJTyYEHUS! METAJIOB (TUPOMETAIITYPIHUsl, THAPOMETAIUTYPTHsl, SJIEKTPOMETAIITYPIHS).

DNEKTPOIN3 KaK OKHCIUTENbHO-BOCCTAHOBUTENIBHBIN MPOLECC. DIIEKTPOJIN3 PACIUIABOB 3JIEKTPOIUTOB.
OIIEKTPOJIN3 PACTBOPOB DJIEKTPOJIMTOB C HMHEPTHBIMA M AKTUBHBIMHU JJIeKTpoiamu. lcmnons3oBaHue
JJIEKTPOJIN3a B IPOMBIIIIEHHOCTH.

Metannsl rnaBHBX noarpynn. llernouynsie Meramibl, o0mas XxapakTepuCcTUKa Ha OCHOBE
nosioxxenus B Ilepuonnueckon cucreme sneMmeHtoB JI. M. MengneneeBa u crpoenust aroMos. llonydenue,
duznyeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHME LIEIIOUYHBIX META/IOB M MX coeluHeHuil. bepumnmii,
MarHuii, mea04Ho3eMeNIbHbIe MEeTaIlIbI, X 00I1as XapaKTepUCTHKa Ha OCHOBE NoJioxkeHus B [lepuoandeckoit
cucteme snemeHToB J[. . MenzneneeBa u crpoenust atoMoB. [lomyuenue, puznueckne 1 XUMHYECKUE CBOM-
CTBa, IPUMEHEHHUE LIEIIOYHO3EMEIbHBIX METAJJIOB M HUX COEIUHEHUWH. AJIIOMMHMH, CTPOEHHE aToMa,
busnyeckne 1 XuMUYECKHe CBONCTBA, MOy4eHHE U IPUMEHEHHE.



MeTannsl MOOGOYHBIX MNOATPpYyHI. XapaKTepUCTHKA METAJUIOB MOOOYHBIX MOATPYII MO UX
nostoxkenuto B [lepuogudeckoit cucreme sneMeHnToB [I. 1. Menneneesa u CTpoOeHUIO aTOMOB.

Mens: puszndeckue u XUMHYECKUE CBOWCTBA, TIOJIYYCHHE U MpUMeHeHne. BakHelme coeTMHeHUS MEIH.

@u3nyecKue U XUMUYECKHUE CBOMCTBA, MTOIyYEHUE U IIPUMEHEHUE [IMHKA. XapaKTepUCTUKA BaKHEUIIINX
coeMHEHUH (OKCHIa U THAPOKCUIA IUHKA).

Pu3nuecKrue 1 XUMUYECKHE CBOMCTBA, IIOJIy4CHUE U IPUMEHEHHUE XpoMa. XapaKTepUCTUKA BaKHEUIINX
coenuHeHnidl (okcuma u ruapokcuaa xpoma (I1), AUXpoMaToB M XpPOMATOB IIEIOYHBIX METAJLIOB).
Oco0eHHOCTH BOCCTaHOBJIEHMSI TUXPOMATOB B 3aBUCUMOCTH OT CPEJbl paCTBOPOB.

@usznueckue M XUMHUYECKHE CBOMCTBA, IMOJYyYEHHME W NIPUMEHEHHE MapraHia. XapaKTepHUCTHUKa
BOXHEHIINX COCAMHEHUI: OKCUJIOB, THIPOKCUAOB, coieid. OCOOEHHOCTH BOCCTaHOBIJICHUS IIEPMAHTaHATOB B
3aBUCUMOCTH OT CpE/Ibl PACTBOPOB.

HemeTannsl. [lonoxenue nemeramios B [lepuoguueckoii cucreme J. . Menaeneea. OcoOeHHOCTH
CTPOEHHUSI ATOMOB U KPUCTAJUIOB. AJUIOTPOIHUS.

biaroponnsie rassi.

OxucauTenbHble U BOCCTAHOBUTENBHBIE CBOMCTBa HeMeTayioB. OOIIas XapaKTepUCTUKAa BOAOPOIHBIX
coeuHeHn HeMeTaoB. O0LIas XapakTepUCTUKA OKCUAO0B U THJIPOKCHIOB HEMETAJIIOB.

lNasorensl. CTpoeHHE aTOMOB TaJIOT€HOB, UX CpPaBHUTEIbHAs XapakTepucTuka. CBOICTBA IMPOCTHIX
BEIIECTB, O0Opa30BaHHbIX rajgoreHamu. OKUCIMTEIbHBIE CBOWCTBA TaJloreHoB. [‘aloreHoBorOpoAbl, HX
CBOMCTBA, CPABHUTENbHAS XaPAKTEPUCTUKA. XJIOp U €r0 COCMHEHHUs], HAXOXKICHUE B MPUPOJIE, TIOJIyYCHHE,
CBOICTBa, IPUMEHEHHE. XJIOPOBOAOPO U COJISIHASI KUCIIOTA. XJIOPHU/IbI.

Xanbkorensl. HaxoxxaeHue Kuciopona U cepbl B MPUPOJE, MOJIYUYEHHE HUX B IPOMBIIUIEHHOCTH U
naboparopun. CBOWCTBAa KHCIOPOJIA W CEPHI: AJLUIOTPONHS M (PU3MUYSCKUE CBOWCTBA AJUIOTPOITHBIX MOJIHU-
bukanuii; OKUCIUTETbHBIE CBOICTBA KHUCIOpPOJa M CEPhl B pEAKUUAX C MPOCTHIMU BEIIECTBAMHU.
BoccranoBurenbHble cBOMCTBa cepbl. OKUCIEHNE KUCIOPOJIOM CIIOKHBIX BellecTB. OKUCIUTENbHBIE CBOM-
ctBa 030Ha. [IpuMenenue kucinopona u o3oHa. [Ilpumenenue cepsl. CepoBOIOPOJ, HAXOXKACHUE B IPUPOE,
II0JIyuYEHUE, CTPOCHUE MOJIEKYJbl M CBOWCTBA: pu3nyeckue U xumuuyeckue. CepoBOJOpO/IHAS KHUCIOTA U
cyneunsl. Oxcun cepsl (IV), ero coiictBa. CepHucras kucnora u ee coyu. CepHast KUCIIOTa: PU3UUECKHE U
XUMHUYECKHE CBOWCTBAa (OKHCIUTENbHbIE M oOMeHHbIe). [IpuMenenune cepHoit kucnotsl. Coim cepHOM
KHCJIOTHI.

Azor. Haxoxnenue B mnpupoxae, mnoinydeHue. CrtpoeHue Moyiekynbl. OKUCTUTETbHBIE U
BOCCTaHOBUTENIbHBIE CBOMCTBA a30Ta. [I[puMeHenune a3ota. AMMUaK: NoIy4eHHe, CTPOEHUE MOJIEKYJIbI, CBOM-
cTBa (OCHOBHBIEC, pEaKIUU KOMIUIEKCOOOpa30BaHUs, BOCCTAHOBUTEIbHBIC, OKUCIUTEIbHBIC, PEAKIUH C
OpPraHUYeCKHMHU BEIECTBAMU U C YIIIEKUCIBIM razoM). Coii aMMOHHUS U UX NpuMeHeHue. OKCUabI a30Ta, uxX
CTpPOEHUE M CBOMCTBA. A30THasi KUCJIOTa: IMOJYYEHHUE, CmpoeHue Moaexyavl W CBoWcTBa. HuTpaTel, nx
TEPMUYECKOE pa3noxkeHue. Pacnosnasanue Humpamog U UX NpUMEHEHUE.

®ochop. Haxoxaenune B mpupoje, MoIydeHne. AUIoTponust U GU3NUEeCKUe CBOMCTBA MOJM(PDUKAIIHIA.
OxucnuTenbHble CBOWCTBA (peakiMi ¢ METaJulaMH) U BOCCTAaHOBUTENbHBIE CBOMCTBA (ocdopa (peakiuu c
rajoreHaMu, KHCIOPOJOM, KOHIIEHTPHUPOBAHHOW CepHOM M a30THOM kuciotamu). Oxcua ¢ocdopa (V).
®dochopHbIe KUCITOTHI U UX COJIH.

VYrnepon. Haxoxnenue B mpupoje. AmuioTponus U puznyeckrue cBoicTBa MoauuKaui (IOBTOPEHHE).
XUMHUECKUE CBOWCTBA yTIJIepoa: BOCCTAHOBUTENbHBIE (B3aUMO/ICHCTBIE C FaJIOTeHAMU, KUCIIOPOI0M, CEPOH,
a30ToM, Bojioi, okcuaom meau (II), KoHIeHTpUpPOBaHHOW CEpHOM U a30THOM KUCIOTaMHU) U OKHCIUTEIbHBIE
(B3aMMO/ICHCTBHE C METaulaMH, BOJIOPOJOM, KpeMHHeM, Oopom). Ilomydenue, cBoWCTBa M NMpHUMEHEHHE
OKCHJIOB yTiiepojia. YTOJIbHAs KHCIIOTA U €€ COJH.

Kpemuuii. HaxoxaeHne KpeMHUs B IPUPOJIE U €TO MOJIyYE€HUE. AJUIOTPONHS U CBOKWCTBA aJUIOTPOITHBIX
Monupukanuii kpemHus. BocctaHoBUTENbHBIE (pEaKLIMU C FAJIOT€HaMU, KUCIIOPOAOM, PaCTBOPAMH IIEeTI0UeH)
U OKHCIIUTENIbHBIE CBOMCTBA KpeMHHMA (peakuuu ¢ metaimiamu). [Ipumenenue kpemuus. OKCUA KpeMHUs,
KpEeMHHUEBasi KUCJIOTa U €€ COJIH.

Kucnorsr opranmdyeckue uU Heopramnmueckue. CocraB, Kiaccupukamus U
HOMEHKJIaTypa HEOPTaHWYECKUX U OpraHNYecKuX KUcioT. [lomyyeHne BaKHEHIINX OpraHMYeCcKUX U Heopra-
HUYECKUX KUCIOT. XMMHUYECKHE CBOMCTBA (PEaKLMU C METaJUIaMH, C OKCHJIaMH METAJUIOB, C OCHOBAaHHUSIMH, C
colisiMH, co crupTamu). OKHUCIUTETHbHO-BOCCTAHOBUTEbHBIC CBOWCTBA KHCIOT. OCOOCHHOCTH CBOWMCTB
CEpPHOM M a30THOM KHUCIIOT.

OcHoBaHuS opranumuyeckue ©U Heopranumdeckue. CocraB, KiIaccupuKauus,
HOMEHKJIaTypa HEOPTraHWYECKUX M OPTraHUYECKUX OCHOBAaHUI. OCHOBHBIE CIIOCOOBI MOTYYEHHUS THIPOKCHIOB



METAJIOB (IeI0Yel — peakUUsIMH METaJJIOB U MX OKCHJIOB C BOJIOH, HEPACTBOPMMBIX OCHOBAaHUN —
peakuueit oomena). [TonydeHrne aMMuaka 1 aMUHOB. XMMHUYECKHE CBOMCTBA OCHOBAHU: TIenouel (peakiuu
C KHCJIOTAMM, KHCIOTHBIMHM OKCHUAAMH, pacTBOpaMu COJE€H, C MPOCTBIMU  BEUIECTBAMH, C
raJIOUIONIPOU3BOIHBIMU  YTJIICBOJOPOOB, (DEHOIOM, >XKHUpaMH); HEpaCTBOPUMBIX OCHOBAaHHMH (peakiuu C
KHUCJIOTaMU, PEaKIIUU PA3I0KECHHUS).

AMpoTepHBE OpraHuYecKkHme U HeOopraHmueckue coenuHeHHus. Crocodbl
noJiyueHust aM(QpoTepHbIX coeTuHEeHU (aM(pOTEPHBIX OCHOBAHHI M aMUHOKHCIIOT), KX XUMUYECKHE CBONCTBA.

'eneTrnyeckas CBA3b MEXJAY KIaCCaMHU OPraHUYECKHUX U HEOPTAHUYECKHUX
coenuHeHui. lloHATHS «reHeTHUYECKass CBA3b» M «TEHETUYECKUH psAn». OCHOBHBIE NPU3HAKU
TEHETUYECKOTO psifa. ['eHeTndeckue pspl METAJUIOB (HAa MpUMEpE KajbLUs U JKeJIe3a) U HEMETaJluIoB (Ha
npUMepe cepbl U KPEeMHHMsI) U MEPEeXOJHOro 3JIeMeHTa (Ha MpuMepe aaloMUHUA). ['eHeTudeckue psjbpl U
TE€HETUYECKas CBA3b B OPraHNYecKol XuMuM. EQMHCTBO Mupa BEILLIECTB.

Pacuemnvie 3a0auu. Brruucnenue macchl Wik o0beMa MPOJAYKTOB PeaKIMM MO M3BECTHOW Macce WIn
00BbEMY HCXOJHOIO BEIECTBA, COJEPKALIEr0 MpUMECH. BpluncieHne Macchl MUCXOJIHOIO BEIIECTBA, €CIIU
W3BECTEH MPAKTUYECKUM BBIXOJ W MAaccoBas €ro J0Js OT TEOPETUYECKH BO3MOKHOIO. BprumciieHus mno
XUMHUYECKHM YPaBHEHHUSIM pEaKIUil, €CIIU OJHO U3 PearupyrouIux BEIIeCTB JaHO B U30bITke. OnpeneneHue
MOJICKYJISIpHOM (pOpMysbl BeliecTBa MO MAacCCOBBIM JOJSM 3JieMeHTOB. OmnpeneneHne MOJEKYJISpHOM
(dopMyinbl ra3000pa3sHOrO BELIECTBA MO H3BECTHON OTHOCHUTEIBHOW IUIOTHOCTM M MAacCOBBIM JIOJIIM
aneMeHToB. Haxoxkenue MolekynspHoi GopMmymbl BemlecTBa mo macce (00beMy) MPOAYKTOB CrOpaHUs.
KoM6unupoBaHHbIe 3a1a4H.

Lemoncmpayuu. Konnekuus «Knaccudukanuss HEOpraHMueckux BemecTBy». [loaydeHne KOMIIEKCHBIX
OPraHWYECKUX W HEOPraHWYECKHUX COCIMHEHMH. JleMOHcTpauus cyxux Kpuctamioruaparos. Komnexnws
«Knaccudukamus opraHMUecKUX BeIIECTB». MoOJennu KPUCTAJUIMUECKUX pelIeToK MmeTauioB. Kosmekius
METaJUIOB C pa3HbIMH (U3WYECKHMHU CBOWCTBaMH. B3amMopaelCcTBHE METaJUIOB ¢ HeMeTalilaMH (LMHKa C
CEepoii, aMOMUHUSA € HOJIOM), C PACTBOpPaMH KHUCIIOT | 1enodeil. ['openne meramioB (LIMHKA, jKejle3a, MarHus
B Kuciopoje). B3aumoneiicTBue a30THOW M KOHIEHTPUPOBAHHOW CEPHOM KHUCIOT ¢ Meawto. Kopposus
METAJUIOB B Pa3JIMYHBIX YCJIOBHUSAX M METOAbI 3aluThl OT Hee. Komnekuusa pya. BoccrtanoBienue mMenu us
okcuna menu (II) yrmem u Bogopogom. AmomuHorepmusi. Bzanmoneiicteus cynsgarta meau (II) ¢ sxemnezom.
CocraBieHue rajJbBaHUYECKUX JIEMEHTOB. DIEeKTpou3 pacTBopa cynbdara menu (I1I). O6pa3iipl mienouHbIx
MeTaJuIoB. Peakiys OKkpalmBaHusl IJIaMEHU COJISIMU LIEJIOYHBIX METAJIOB. B3anMOeiCTBHE INTHUS U HATPHSL
c Bojoil. O6pasusl metaioB |IA rpynnsl. BzanmoneiicTBue kanbius ¢ Bojoil. 'opeHre Maruus B Bojie U
TBEP/IOM YTJIEKUCIIOM ra3e. KauecTBeHHbIE peakIiui Ha KaTHOHBI MarHusl, Kanblus, Oapus. [lepexon xpomara
B auxpomar u oOpatHo. [lonyuenue u uccnenoBanue cBoiictB rugpokcuna xpoma (III). OxucnurensbHble
CBOICcTBa nuxpomaTa Kanus. Mojaenu KpUCTaJUIMUECKUX PELIeTOK Hofa, ainmasa, rpaputa. B3psiB cmecu
BOJIOpPO/JIa C KMCIOpoAoM (rpemyuero rasa). ['openue cepsl, pochopa u yris B kuciopojae. OdeciBeunBaHue
OpoMHOM (MOAHOM) BOJBI dTHIIEHOM. ["anorens! (mpocteie BemecTBa). OKUCIUTEIBHBIE CBOMCTBA XJIOPHOM
BOJbL. [ToydeHue conssHON KUCIIOTHI U ee cBolicTBa. [lonydenue kucnopona. Ilonydenne okCuaoB ropeHreM
IPOCTBIX U CJOXHBIX BellecTB. B3aumopeiicTBue cepbl ¢ MeTaliaMHu (JIFOMMHHMEM, LIMHKOM, XEJIE30M).
[TonydyeHue cepoBoOpOa M CEPOBOJOPOAHON KHCIOTHI, JIOKa3aTeIbCTBO HAJIMYUS CyIb(QUA-UOHA B
pactBope. CBoiicTBa cepHoit kuciotel. [lomydenue u pasznoxkeHue xjopuaa aMMmonus. [lomydenne okcuma
azota (IV) peakiueil B3auMOACHCTBUSI MEIM C KOHIICHTPUPOBAHHOW a30THOM KucioTol. B3anmopeiictBre
okcupa azota (IV) ¢ Bogoi. Paznoskenue HuTpaTa HaTpus, TopeHue yepHoro nopoxa. ['openue docdopa, pac-
TBOpeHue okcuaa gocdopa (V) B Boae U ucciaeq0BaHHE MOTYYSHHOTO pacTBOpa HHAMKAaTopoM. Kostekiust
IPUPOJIHBIX cOeAMHEHUH yriepoaa. Kpucrannndyeckue pemeTky aimasa u rpadura. AacopOuus okcuaa azoTa
(IV) aktuBupoBanHbIM yriiem. [lepexon kapOoHara B ruapokapOoHaT W oOpaTHO. KoJuteKuuu mpupoaHbIX
CUJIMKATOB U MPOIYKIMU CUIIMKATHON MPOMBIIIJIEHHOCTH. B3anMoielicTBHe KOHIIEHTPUPOBAHHBIX a30THOM 1
CepHOW KHCIIOT, a TaKkKe pa30aBIEHHOH Aa30THOH KHCIIOTHI C MEJBIO. B3aumopeiictBue ammmuaka c
XJIOPOBOJAOPOJOM M BOJOM. B3aumonelicTBue pactBopa rHapoKcHUIa HaTpUs ¢ aM(pPOTEPHBIM THIPOKCHIOM
LIMHKa WK antoMuHus. OCyIIecTBIEHUE NTPEBPAILCHUI:

1) Ca— CaO — Ca(OH).

2) P — P20s5 — H3POs — Caz(POas)2

3) Cu— CuO — CuSO4 — Cu(OH); — CuO — Cu

4) C;HsOH — C2Hs — C2H4Bro.

Jlabopamopuvie oneimsl. O3HakOMJIEHHME ¢ oOpa3laMu MpEeACTaBUTENeH pa3HbIX  KJIacCOB
HEOPraHMYECKUX BEIIeCTB. B3auMOIEHCTBHE MHOTOATOMHBIX CIUPTOB M TJIOKO3BI C (DEITMHIOBOM



KUIKOCTHI0. KauecTBeHHbIe peakuun Ha HoHbl Fe?+ u Fe+. Osnakomienue ¢ o6pasnaMu mpeicTaBuTeNnei
Pa3HBIX KJIACCOB OPTaHUYECKUX BEIIECTB. B3aumoaeiicTBIE METAIIOB € pacTBOpaMu KUCIOT U coyiell. O3Ha-
KOMJICHHUE C KOJUIEKLIMEN pya. BzaummopaeicTBue amtOMUHMS ¢ paCTBOpPAMU KUCIOT U 1ienoyei. [lonyyenue
U U3y4EeHHE CBOWCTB TMApPOKcHAA antoMuHus. KauecTBeHHbIE peaklMd Ha KaTHOHBI Meau. PasznoxxeHue
ruapokcuaa meau (11). [Tonydyenue u uccieoBanne CBOMCTB r’UAPOKCHAA IMHKA. KauecTBeHHbIE peakluy Ha
raJIoreHuI-uoHbl. O3HAKOMJIEHUE C KOJUIEKIUEH NPUPOJHBIX COEUHEHUH cepbl. KauecTBEHHBIE PeaKkIuU HA
cynbbua-, cynbGuT- U cyibdaT-aHuoHbl. KauecTBeHHass peakiuss Ha HMOH aMMOHMs. Pacrno3HaBaHue
HutpaTtoB. KauectBennas peakiust Ha (ocdar-anuon. [lomyueHne yriieKUCIOro ra3a B3aMMOACHCTBHEM
MpaMopa ¢ COJISTHOM KHCIIOTOW U HcclieloBaHue ero cBoicTB. KauecTBeHHast peakiusi Ha KapOOHAT-aHHUOH.
[lonyuyeHne KpeMHUEBON KHCIOTHI B3aUMOJEHCTBHEM DPACTBOpPA CWIMKATa HATPUS C CHIBHOM KHUCIJIOTOM.
PacTtBopeHne KpeMHHUEBOU KUCIIOTHI B ILIEJIOYH.

[TpakTuyeckas padora Ne 3. [loixydyeHnue ra3oB v u3yueHHE UX CBOMCTB.

[TpakTrueckas padota Ne 4. PerieHue sKcriepuMeHTaIBHBIX 33]1a4 110 OPTaHUYECKON XUMUH.

[TpakTuueckast pabota Ne 5. Pemenne skcriepuMeHTAIbHBIX 33729 IO HEOPTaHUYECKOW XHUMHUHU.

[TpakTrueckas padota Ne 6. CpaBHEHHE CBOKWCTB HEOPTAHMYECKUX U OPTAaHUYECKUX COCTMHCHHM.

[Tpaktuyeckas pabora Ne 7. ['eHeTrueckasi CBsI3b MEX]y KJIACCAMHU HEOPTaHUYECKUX M OPTraHMYECKHX
BEILECTB.

Xumus 1 001ecTBo

XuMHUsT U TOPOU3BOACTBO. XHUMHUYECKash MPOMBIIUIEHHOCTh. XHUMHUYecKass TexHosorus. Celppe s
XUMHYECKON MPOMBIIUIEHHOCTH. Boma B XMMHUYECKOW MPOMBIIIEHHOCTU. ODHEPrus Uil XUMHUYECKOIO
pou3BOACTBA. HayuHble NPUHLUIIBI XMMUYECKOTO MPOU3BOJICTBA. 3allIUTa OKPYXKAIOLEH Cpeabl U OXpaHa
TpyZJa pu XMMHUYECKOM Ipou3BojcTBe. [Ipon3BoicTBO aMMHaKka U METaHOJIa B cpaBHEHUH. bruorexHoorus.
Hanorexnounorus.

Xumust v cenbcKkoe X03giMcTBO. OCHOBHBIC HAIIPABICHUSI XUMH3AIIUU CEJIbCKOTO XO03MiCTBa. Y J00OpeHuUs
U ux kiaccupukanuga. Xumuueckas menuopauus noys. [lectunuasl M ux kiaccudukanus. XUMU3ALUS
KUBOTHOBOJICTBA.

Xumusg u mpobraemMbl OXpaHbl OKpyKaromieil cpenapl. OcHOBHBIE (DAKTOPHI XUMHUYECKOTO 3arpsi3HEHUs
okpyxatomend cpensl. OxpaHa aTMocdepbl, BOJHBIX PECYpPCOB, 3€MEIbHBIX PECYPCOB OT XHUMHUYECKOTO
3arps3HEHUsI.

Xumus ¥ MOBCEAHEBHAS XKU3Hb yenoBeka. JlekapcTBa. Moronye U YUCTSIIME CPeICTBA. XUMUYECKUE
CpeIcTBa TMUTMEHbl U KOCMETUKH. MexXIyHapoJHas CHUMBOJIMKA MO YXOIYy 32 TEKCTHJIbHBIMU WU3JCIIUSIMHU.
MapxkupoBKa Ha yIakoBKax MULIEBBIX IPOAYKTOB U HHPOPMAIIHsL, KOTOPYIO OHa CUMBOJIU3UPYET.

Jlabopamopuvie onvimul. O3HaKOMIIEHHE ¢ 0o0Opa3laMu CpeACTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX
[IpPEenapaToB, U3y4eHUE MHCTPYKIUN K HHUM [0 NMPaBWIBHOMY U Oe30MacHOMy NpHMeHeHuo. M3ydeHue
MEXIYHAPOAHOU CUMBOJIMKH MO YXOAY 3@ TEKCTHUIIbHBIMU U3JIEIUSIMU U MAPKUPOBKH HA YIAKOBKaX MULIEBBIX
IPOJYKTOB.

Hemoncmpayuu. BuaeodparMeHTsl MO MPOU3BOJACTBY amMMHaka M MeTaHona. Crnalisl M apyrue
BUJICOMaTepHalibl, WITIOCTpUpYIOLe O0no- U HaHoTexHosoruu. Komneknus «MuHepaibHble yA00peHus».
Komnexkuuss mnectunuaoB. BunmeopparmMeHTs MO XMMHYECKON MENHMOpalMd TOYB M XHUMH3ALUU
KUBOTHOBOJCTBA. BuneopparMeHTsl M craiiibl AKOJIOrMYECKON TemaTuku. JlomamiHss, aBTOMOOWIIbHAs
anTeuKH U anTedka XuMU4ecKoro kabuHeTa. KomeKius MOIIuX U YUCTALIINX CPEJICTB.

TEMATHUHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBbBIX HA OCBOEHME KAXKJIOW TEMbI
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