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B cBsi3M ¢ BO3MOKHOCTBIO Nepexo/ia B JAHHOM y4e0OHOM rojay Ha JMCTAHIUOHHOE O0y4deHHe OyIYT UCHOJIbB30BATHCS
cJIeAyIolIye THIIbI YPOKOB:

— OHJIAWH-YPOKHU;

— BUJEOYPOK Ha 3JIeKTpoHHOM miatdopme POIII;

— OHJIAlH MpakTuyeckas paboTa, BUJEONpakTHUecKas padboTa;
— OHJIAMH-DKCKYpCHs;

— yYaT-JIUCKYCCHS;

— BHpTYyajbHas JJabopaTopHas paborta;

— OHJIAWH-TECTUPOBAHUE.

1. INIAHUPYEMBIE PE3YJbTbl OCBOEHUSA YYEBHOI'O TIPEAMETA

JINYHOCTHBIMU pPe3yJIbTATAMH OCBOEHUS MpeAMETa «XUMHUSI» B § Kilacce SBJISIOTCS CIEAYIOIINE YMEHUS
® OCO3HaBaTh €IMHCTBO M ILIEJIOCTHOCTH OKPYXAIOLIEro MHUPA, BO3MOXXHOCTH €ro MO3HABAEMOCTH M OOBICHHUMOCTH Ha
OCHOBE JOCTH)KEHUI HAYKU;
® TIOCTETICHHO BBICTPAaWBAaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHUE:  OCO3HABaTh IMOTPEOHOCTh M TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSATEIbHOM JESITEIbHOCTH BHE IIKOJIbI;
® OIICHUBATH )KM3HEHHBIE CUTYAIlMH C TOYKH 3pEHUSI 0€301acCHOr0 00pa3a *U3HU U COXPAHEHUS 310POBbS;

® OILICHUBATH DKOJIOTMYECKUN PUCK B3aMMOOTHOLIECHHUM YEJIOBEKA U IPUPOBI.
e (hopMHUpPOBaTH HKOJIOTHYECKOE MBIIICHUE: YMEHHE OIEHUBATH CBOIO JIEITEILHOCTh U TMOCTYIKHA APYTHX JIIOJICH C TOUYKH
3peHUsl COXpaHEHUS OKPY’KAOIIEH CPeIbl - TapaHTa KU3HU U OJIAromoyudus Joel Ha 3eMIie.

MeTanpeaMeTHbIMH PE3yJIbTaTAMH OCBOCHHSI Kypca « XUMHUS» ABISETCS (OPMUPOBAHUE YHUBEPCATBHBIX YUEOHBIX NEHCTBUM
(YY)
Pecynamusnvie YVII.
® CaMOCTOSATEILHO OOHAPYKUBATH B POPMYITUPOBATH YUECOHYIO TIPOOIIEMY, OTIPEACISITh IeNIb YIeOHOM NesITeTbHOCTH;

® BBIBUTATh BEPCHUM PEIICHHS MPOOJIEMBI, OCO3HABaTh KOHEUHBIN pPE3yJbTaT, BHIOMPATh M3 TPEIJIOKCHHBIX M HCKATh
CaMOCTOSITEIbHO CPEJICTBA JOCTUKECHUS LIEIIH;




COCTaBJIATh (MHAMBUYAJIbHO WIH B TPYIIIE) [JIaH PELIEHUs POOIEMBI;
pabortas 1o IUIaHy, CBEPSITh CBOM JIEUCTBHSI C LIEIJIBIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSTEIBHO;
B JIMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIBHO BIPAOOTaHHbBIE KPUTEPHUH OLIEHKH.

lloznasamenvnvie YV/I[:

aHAIM3UPOBATh, CPAaBHUBATH, KiIacCU(UUUPOBATH U 00001maTh (HAaKThl U SIBICHHS. BBIABIATH NPUUYMHBI U CIEACTBUS
IPOCTHIX SIBJICHH.

OCYIIECTBIISITh CPaBHEHHUE, KIACCHU(PUKAIIMIO, CAMOCTOSITEIbHO BBIOMpPAsi OCHOBAHUS M KPUTEPUU I YKa3aHHBIX
JIOTUYECKUX OTIEpaLNil;

CTPOUTB JIOTHYECKOE PACCYKICHUE, BKIIFOYAIOIIEE YCTAHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

CO3/1aBaTh CXEeMAaTHUUYECKHE MOJIETH C BBIJIEJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

COCTaBIIATh TE€3UCHI, PA3JIMYHbIC BUJBI IJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJAHOTO BHJA B IPYroi (TaOIMIly B TEKCT U IIp.).

YMETb OIpEEsATh BO3MOKHbIE HCTOYHUKH HEOOXOIUMBIX CBEJIEHUH, IPOM3BOAUTH OUCK MH(POpPMAIUH, aHAIU3UPOBATh
U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenwvie YVJ/I[:

CaMOCTOSATEIbHO OpPTraHU30BBIBATh y4eOHOE B3aMMOJICHCTBHE B Trpymme (ONpeaessTh OONIUe IIeNH, pacupeieisaTh pOJIH,
JIOTOBApUBATKLCS IPYT C APYTrOM H T.1.).
IIpeamMeTHbIe pe3yabTaThl
K koniy oOydeHus B 8 Kjiacce mpeMETHbBIC Pe3yiIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
00y4JarommXxcss YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHM: aTOM, MOJIEKYJA, XMMHUYECKHM 3JIEMEHT, MPOCTOE BELIECTBO,
CJIO’KHOE BEIIIECTBO, CMECh (OAHOPOAHAs M HEOJIHOPOJIHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAs U MOJIEKYJISIpHAs
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasl 0J XMMHAYECKOTO 3JIEMEHTA B COCAUMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPHUIATEIHHOCTh, CTENICHb OKHCIICHHS, XUMHYECKas pEaKIus,
KJaccu(UKaIusl peakiuii: peakiiui COCTMHECHUS, PEAKINK PA3JIOKEHUS, PEaKluy 3aMeIIeHUs, Peakiiuu 0OMeHa, dK30- H
SHAOTEPMUYECKUE PEAKINH, TEIUIOBON A(h(eKT peaknuu, sapo aToMa, dIEKTPOHHBIM CIIOH aTroma, aTOMHAs OpOWTab,



paanyc atomMa, XUMHUYeCKas CBA3b, MOJSPHAs M HEMOJSIpHAs KOBaJCHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi I0JISI BEIIECTBA (MIPOLIEHTHAS KOHIICHTPAIUs) B PACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMUUYECKHUX MOHATUNA M MMPUMEHSATH 3TU TIOHATHS TIPH OTIMCAHUH BEIIESCTB M UX
IIPEBPALLCHUN;

MCIIONB30BaTh XUMUYECKYIO CHMBOJIMKY JIJISl COCTaBICHUS (DOPMYIT BEIIECTB M YPAaBHEHUH XUMHUECKUX PEAKIIHIA;
OTIpPE/ICTSATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTETICHb OKHCICHHUS DJIEMEHTOB B OWHApHBIX
COCMHECHMSIX, MPUHAJICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIACCy COeIMHEHUH 1o (hopMmynaM, BUI XUMUYECKOW CBS3H
(KOBaJICHTHASI M1 HOHHASI) B HEOPTaHUYECKUX COCTMHCHUSX;

packpeiBaTh cMbicn llepuommueckoro 3akona J[. W. MenpeneeBa: IEeMOHCTPHPOBATh MOHWMAaHUE TEPUOTUICCKON
3aBHCHMOCTH CBOHCTB XHMHYECKHX DJIEMEHTOB OT HMX TOJOXKeHHUS B llepmoaudeckoil cCUCTeMe, 3aKOHOB COXpaHEHUS
MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO yYeHHs, 3aKOHa ABOTaIpo;

ONKCHIBATh M XapaKTepu3oBaTh TaOMM4YHYO Qopmy llepuoaudeckoil CHCTEMBI XHMHUYECKHX JJIEMEHTOB: pa3inyaTh
NOHATHUSL «TJaBHas moarpynma (A-rpynma)» u «mobouyHas moxarpynma (b-rpymma)», Mambie W OOJNBIIHE TEPUOIBI,
COOTHOCHTH OOO3HAa4YeHUs, KOTOpble HMelTcs B Tabnuie «llepuoanueckas cucTeMa XUMHUYECKUX 3JieMEeHTOB [l.
W. MenpeneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsll sjpa,
o0111ee YuCIo JIEKTPOHOB U PacpeieNIeHUue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPTaHMUYECKHE BEIEeCTBA, XMMHYECKHE PEAKIUHU (110 YHUCIy U COCTaBy
YYacTBYIOIIHUX B PEAKIIUU BEIIECTB, M0 TEINIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIAas OMHCAHHUE
pUMepaMU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHA;

IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT WX KA4eCTBEHHOIO COCTaBa, BO3MOXKHOCTH TPOTEKAHUS
XUMHYECKUX MPEBPAIICHUI B PA3TMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO0 XMMHYECKOTO AJIEMEHTa 10
(Gopmysie coeAMHEHNs, MACCOBYIO JIOJIO BELIECTBA B pACTBOPE, MPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKON peaKkluy;

IIPUMCHATb OCHOBHBLIC OIICpallnu MBICIIUTEIbHOM ACATCIIBHOCTH — aHalIu3 W CHHTC3, CPABHCHHUC, O606H.I€HH€,
CHUCTCMATHU3allHUIO, KJ'IaCCI/I(l)I/IKaHI/IIO, BBIABJICHUC ITPHYXMHHO-CICACTBCHHBIX CBSI3CH — I U3YYCHUA CBOMCTB BCHIICCTB H
XHUMHYCCKHUX peaKuHﬁ, CCTCCTBCHHO-HAY4YHBIC MCTOAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, MOACIMPOBAHUC,

AKCHEPUMEHT (peasibHbIA U MBICIICHHBIN );
CJIeIOBaTh TMpAaBWJIaM TIOJIb30BAHUS XMMHYECKOW TOCYIO0M H J1abOpaTOpHBIM O00OpYyJOBaHMEM, a TakkKe IpaBUIaM
oOpallleHHs ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIOJHEHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB IO



MOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPO/Ia U KUCIOPO/ia), IPUTOTOBICHUIO PACTBOPOB C ONpPEAeIEHHON
MacCOBOH J0JIeii pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh M MPOBOJANTH XUMHUECKHE IKCIIEPUMEHTHI 10 PACTIO3HABAHUIO
PacTBOPOB HIEIOUYEH U KUCIIOT ¢ IIOMOIIBI0 UHAUKATOPOB (JIakMyc, (heHoNnTalenH, METUIIOPAHK U JIPyTHre).

2. COAEP KAHUE YYEBHOI'O IIPEJIMETA
Paznen 1: Beenenue. IlepponayajibHble XUMHUYeCKHe MOHATHSA (5 4aCOB)

XuMHUs — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAIICHUSAX.

[TonsiTe 0 XUMHUUYECKOM 3JIeMEHTE U (hOpMax €ro CyIlIeCTBOBAHUS: CBOOOIHBIX aTOMaX, IIPOCTHIX U CIOKHBIX BEIIECTBA
[IpeBpaienust BemiecTB. OTINYNE XUMUUECKUX PEAKIIUA OT (PU3NUECKUX SBJICHUM. POJIb XUMHH B )KU3HH YEJIOBEKa.

Kpatkue cBenenust 13 UCTOPUU BOZHUKHOBEHUS U pa3Butusa xumuu. [lepuon anxumuu. [Tonsitue o punocopckom kamue. Xumust
B X VI B. PazButne xumuu Ha Pycu. Posib 0TeuecTBEHHBIX YUCHBIX B CTAHOBJICHUN XMMUUYECKOW HAyKH - paboThl M. B.
Jlomonocosa, A. M. bytneposa, JI. 1. Menneneena.

XUMHYEeCKasi CAMBOJIMKA. 3HAKH XUMUYECKHX DJIEMEHTOB U MTPOUCXOXKICHUE UX HazBaHUM. Xumudeckue popmynsl. UHAEKCH U
ko3 dunrentsl. OTHOCUTENBHBIE ATOMHASL U MOJIEKYJIApHAs Macchl. PacyeT MaccoBOM JOJIM XUMHYECKOTO JIEMEHTa 110
dbopmyIie BelecTra.

[Tepuoanyeckas cuctemMa xumuueckux 3memeHToB JI. . MeHneneeBa, ee CTpyKTypa: Majiblie U OOJIBIIINAE ITEPUOIbI, TPYIIIBI U
noArpymisl (rnaBHas u noboynas ). [lepuoanueckas cuctemMa Kak CpaBOYHOE MOCOOUeE SISl TTOMYyUEHUsI CBEICHUN O XUMUYECKHUX
3JIEMEHTAX.

Pacuernsbie 3agauun. 1. HaxoxaeHne oTHOCUTENBHON MOJIEKYJIIPHOM MacChl BEIIECTBA 10 €ro XUMHUYecKoi popmyie. 2.
Brruncienne MaccoBoi JOIU XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE IO €T0 (hopMyIe.

IIpakTnuyeckas padora Nel «JlaGopaTopHoe ob6opyaoBaHue M OOpalIeHne ¢ HUM. AHAIN3 BOJIBI ».

IIpakTuuyeckas padora Ne2 «HaGmronenune 3a ropsiieil cBedoin»

IIpakTnueckas pa6ora Ne 3 AHanu3 NOYBHI

Pa3zngen 2: AToMbI XUMHYECKHX 3J1eMeHTOB (9 yacoB)



AToMBI Kak (hopMa CyIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHUU aTOMOB. JlOKa3aTenbcTBa
CJIIO’)KHOCTH cTpoeHust arToMoB. OnbiThl Pe3epdopaa. [lnanerapras Mmoaenb CTpoeHUs aToMa.
CocTaB aTOMHBIX SIA€P: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHASL aTOMHAsl Macca. B3auMOCBsI3b MOHATUN «ITPOTOH», KHEUTPOH,
«OTHOCUTEIbHASI aTOMHAsi Maccay.
N3meneHue uncna MpoTOHOB B sJIpe aToMa - 00pa30BaHUE HOBBIX XUMHUYECKUX AJIEMEHTOB.
N3meneHue urcna HEUTPOHOB B sIpe aToMa - o0pazoBaHue N30TONMOB. COBpeMEHHOE OMPEICICHUE MOHITUS «XUMUYECKHIM
aneMeHT». M30Tonbl Kak pa3HOBUAHOCTA ATOMOB OJHOTO XUMHUYECKOTO JIEMEHTA.
OnekTpoHbl. CTpoeHUe AIEKTPOHHBIX 000JI0UEK aTOMOB XUMUYEeCKUX 37eMeHTOB Nel-20 nepuoanueckoit cuctemsr 1. U.
MenneneeBa. [loHsTHE 0 3aBEPIICHHOM M HE3aBEPIIICHHOM 3JICKTPOHHOM CJIO€ (IHEPTETUIECKOM YPOBHE).
[Tepuoauyeckas cuctema xumuueckux 3nmemeHToB JI. M. MenzeneeBa u crpoeHue aToMoB: (GU3UIECKUN CMBIC MOPSIKOBOTO
HOMEpa 3JIEMEHTa, HOMEpa TPYIIIbl, HOMEpa Nepruoa.
N3meneHue urcina 37eKTPOHOB Ha BHEITHEM AJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT0 dJIEMEHTa - 00pa3oBaHue
MOJIOKUTENBHBIX U OTPULIATENLHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE ATOMaMU METAJUIOB U HEMETAIIOB. [[puuuHbI H3MeHeHus
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOJAX U TPyIIIaX.
O6pazoBanue OuHapHbIX coeauHeHu. [lonaTue 06 noHHOM cBsi3u. CxeMbl 00pa30BaHMsI HOHHOM CBSI3H.
BiaumoneiicTBie aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAJIOB MEXKy 000 - 00pa3oBaHKe JIByXaTOMHBIX MOJIEKYJ MPOCTHIX
BeriecTB. KoBasieHTHas HEMOJsIpHAs XUMUYECKas CBsI3b. DJIEKTPOHHBIC U CTPYKTYpHBIE (popmynbl. B3auMopeiicTBue aToMoB
XUMHYECKUX JIEMEHTOB-HEMETANIOB MEXKIy c000ii - 00pa3oBaHre OMHAPHBIX COSTMHEHUN HEMETAJUIOB.
DNEeKTPOOTpHUIIATENbHOCTD. [IOHATHE 0 KOBAJICHTHOM MOISIPHOM CBs3U.B3anMoelicTBE aTOMOB XUMHUYECKUX DJIEMEHTOB-
METaJIIIOB MEXAY cOo00# - 00pa3oBaHuEe METAIIMICCKUX KpUCTAILIOB. [IOHATHE O METaUIMYECKOM CBS3H.
JdeMoncTpamuu. Mojenn aToMOB XUMHUYECKHUX 3JIEMEHTOB. [leproanyeckas cucteMa XMuMHYECKUX 3iieMeHToB []. U.
Menpeneena.

Pa3znea 3: IlpocThie BemecTBa (7 4acoB)
[TonoxeHne MeTaioB U HEMETAJUIOB B IIEPUOJIUYECKON CUCTEME XUMHUUYECKHX 351eMeHTOB /. M. Meneneesa. Baxueliume
MIPOCTHIC BEIIECTBA - METAJLIBI: JKEJIe30, ATFOMUHNN, KalbIIUi, MarHui, HaTpui, Kanui. O0nme Gu3ndeckre CBOMCTBa METAILIOB.
Baxneiimume mpocThie BEMIECTBa - HEMETAJIIbI, 00pa30BaHHBIE AaTOMaMH KHCJIOPO1a, BOAOPOIa, a30Ta, cephl, hochopa, yriaeposa.
CrocoOHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUTOTPOMHUS. AJUIOTPOITHEIE
MoauduKanuu KUcIopoaa, hocdopa u onoBa. Metammndeckue U HEMETaUIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD AEJIEHUS TPOCTHIX BEUIECTB HA METAJUIbI 1 HEMETAJLIIBI.



[TocTosnnas ABoragpo. KonnuectBo Bemectsa. Monb. Monsipaast macca. Mossipabslii 00beM razoo0pa3Hbix BenlecTB. Kpathbie
€IMHUIIbI KOJUYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb, MUJUIMMOJISIPHAS ¥ KMJIOMOJISIPHAs MacChl BEIIECTBA,
MUWUTUMOJISIPHBIA M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTB.
Pacuetsl ¢ uCnonb30BaHUEM MOHATHIN «KOJIMUYECTBO BEIIECTBAY, «MOJIIPHASI MACCay, «MOJIIPHBIA 00bEM Ta30BY», «IIOCTOSTHHAS
ABoraapo».
PacuerHsle 3agaun. 1. BeraucieHue MOJISIPHOM MacChl BEIIECTB M0 XUMUYECKUM dopmyiaM. 2. PacyeTsl ¢ HCTIOJIb30BaHUEM
MOHSITUN «KOJUYECTBO BEIIECTBAY», «KMOJISIPHAS MAcCay, «MOJISIPHBIM 00BEM Ta30By, «IIOCTOSIHHAST ABOTaIPOY.
JemoncTpanuu. HekoTopbie MeTaIbl 1 HEMETAJUTbI KOJIMYECTBOM BellecTBa 1 Moiib. Mojies MOJISIpHOTO o0beMa
ra3000pa3HbIX BEIECTB.

Panen 4: CoeqnHennsi XMuMHU4YeCKHUX 31eMeHTOB (16 yacoB)
Crenenb okucnenus. OnpeaeneHue CTENEeHN OKUCICHUS AIEMEHTOB 10 XUMudeckon Gpopmyre coenuHenus. CocTaBiaeHUe
dbopmyn OMHAPHBIX COSTMHEHUH, 00N CITOCO0 WX Ha3bIBaHUS. buHApHBIC COCTUHEHUS: OKCUJIBI, XJIOPUABI, CYTb(OUIBI U JP.
Cocrasnenne ux Gpopmyi. [IpeacraBurenu oKCHIO0B: BO/IA, YIVICKUCIIBIN Ta3 U HETallleHast U3BeCTh. [IpencraBuTenu JeTyunx
BOJOPOAHBIX COEUHEHUI: XJIOPOBOJOPO U AMMHUAK.
OcHoBaHus1, X COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUH B Boje. Taliuia pacTBOPUMOCTH THAPOKCUIIOB U COJIEH B BOJIE.
[IpencraBuTeny mea04eil: THAPOKCUABI HATPUS, Kalaus U Kanblus. [IoHATHE 0 KaueCTBEHHBIX peakuuaX. HINKATOPBHI.
N3meHeHne OKpackyu HHIUKATOPOB B LIEJIOYHOM Cpejie.
Kucnotsl, ux cocra u HazBanus. Knaccudukamus kucnot. [IpeacraBurenu KUCIOT: cepHasi, COsTHAs U a30THas. M3MeHeHne
OKpacKH MHAUKATOPOB B KUCIOTHOU cpeie. CoJii Kak MPOU3BOIHbIE KUCIOT U OCHOBaHUM. X cOCcTaB U Ha3BaHUS.
PactBopumocTs coneii B Bojie. [IpencraBurenu coneit: xmopua HaTpus, kapooHat u pocdat kanbius. AMopdHbIE U
KpUCTAJUIMYECKHE BEUIECTBA.
MexmoneKysspHbIe B3aUMOACUCTBUS. THITBI KPUCTATUIMYECKUX PELIETOK: HOHHAsI, aTOMHAs1, MOJIEKYJISIPHAS U METAJUIMYECKasl.
3aBUCHUMOCTH CBOMCTB BEILIECTB OT TUIOB KPUCTAIUIMYECKUX pEHIETOK. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOT O
CTPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEMIECTB MOJIEKYJIIPHOTO CTPOEHUS.
YucTelie BemiecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3Hbix cMeceil. CBONMCTBA YMCTHIX BEHIECTB U cMecei. Mx
cocTtaB. MaccoBasi u 00beMHas JOJIM KOMIIOHEHTa cMeCcH. PacueTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MOHSATHUS T0JIS.
PacuerHsle 3agaun. 1. PacueT maccoBoil 1 00BEMHOM J10JIeif KOMITIOHEHTOB CMECH BEUIECTB. 2. BbruncieHue MaccoBoi 10H
BEIIECTBA B PACTBOPE MO U3BECTHOW MACCe PACTBOPEHHOIO BEIIECTBA U MACCE PACTBOPHUTEIIS. 3. BeluucaeHne Macchl
pPacTBOPSIEMOI0 BEIIECTBA U PaCTBOPUTENSL, HEOOXOIUMBIX ISl IPUTOTOBIEHHUS ONPEEIEHHON MacChl paCTBOPa C U3BECTHOM
MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BELIECTBA.



Jemonctpamun. O6pa3ibl OKCUIOB, KUCJIOT, OCHOBaHUM U cojield. Mojiein KpUCcTauIMYeCKUX PEIIETOK XJIOpUIa HaTpusl,
anmasa, okcuza yraepoja (IV). Cnoco6sl pazaeneHus: cMecei, TUCTUILIISLNS BOIBI.
JlabopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pa3aMu BEIIECTB pa3HbIX KJIaccoB. 2. Pazienenue cmecei.
IpakTuyeckas padora Ned o teme: «IIpuroroBienne pacTeopa caxapa, ¢ ONpeAeICHHON MacCOBOM J0JIEH caxapa B
pacTBope».

Paznen 5. U3smenennsi, npoucxoasiniue ¢ Bemecrsavu (11u)
[ToHsTHE ABIECHUN KaK U3MEHEHUM, MPOUCXOISIIUX C BEIIECTBAMU. SIBIEHMUS, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUTMYECKOTO
CTPOCHHMSI BEIIECTBA MPH MOCTOSHHOM €T0 cocTaBe, (puznueckue siBieHus. Ou3nuecKue SBICHUS B XUMUM: JTUCTUIUIALIMS,
KpUCTaJUTM3a1lusl, BEITApUBAHUE U BO3TOHKA BEIECTB, IICHTPU(PYyTUPOBAHHUE.
SBneHus, CB3aHHBIC C U3MEHEHHUEM COCTaBa BEIIECTBA, - XUMHUECKUE peakiuu. [Ipu3Haku v yCiaoBuUs NMPOTEKAHUS XUMUUYECKUX
peakiuii. [TosiTie 00 3K30- U SHIOTEPMUUYECKUX PeaKIusiX. Peakiiuu ropeHus Kak YaCTHBIN Ciiydal SK30TEPMUYECKUX PEaKIui,
MPOTEKAIOIINX C BBIJCJICHUEM CBETA.
3aK0H COXpaHECHHS MacChl BEIIECTB. XUMHUUECKHE YpaBHEHUsI. 3HaUCHHE UHACKCOB B K03 puimenToB. CocTaBieHUE YpaBHEHUM
XUMHUYECKUX PEaKIUK.
PacueTsl Mo XuMHYECKUM ypaBHEHUSIM. Penienne 3a1a4 Ha HaX0XKACHUE KOJIMYECTBA BEIIECTBA, MACCHI HIIM 00BheMa MPOIyKTa
peakiuu Mo KOJIMYECTBY BEUIECTBA, MACCE WIIM 00bEMY UCXOTHOTO BEIIeCTBA. PacyeTsl ¢ MCIOIb30BaHUEM TOHSTHS «J10JISD,
KOI'/Ia UICXOJJHOE BEIECTBO JIaHO B BUJE PACTBOPA € 3aJaHHOM MacCOBOM JI0JIEN paCTBOPEHHOT'O BELIECTBA WIIM COJIEPHKHUT
ONPEJICIICHHYIO IO TPUMECEH.
Peakuum paznoxenuns. [lonsitue o ckopocTn XUMHAYECKUX peakuui. Karanuzatopel. @epMeHTHI.
Peakmuu coenqunenus. Karanutuyeckue n Hekaranutudeckue peakiuu. O6paTuMbie 1 HEOOpATUMBbIE PEAKIIHH.
Peakuuu 3amenieHnst. DIEKTPOXUMUYECKHUH Psii HAIPSIKEHUN METAIIJIOB, €r0 UCOJIb30BaHUE JIJIs1 IPOTHO3UPOBAHUS
BO3MOKHOCTH MPOTEKAHUS PEAKIIUI MEK]ly METajulaMU U PaCTBOpPaMU KUCJIOT. Peakiiuy BEITECHEHUS OJJHUX METaJUIOB U3
PacTBOPOB UX COJIEH IPYTUMU METaIaMHu.
Peakmun o6meHna. Peakium Heitpanuzanuu. Y coBusi POTEKaHMsSI peakiinii 0OMeHa B pacTBOpax J0 KOHIIA.
Tunel XUMUYECKUX peakiuil (110 MPU3HAKY «UUCIIO U COCTAB UCXOHBIX BEUIECTB U MPOJYKTOB PEAKIIMU») HA IPUMEPE CBOMCTB
BOJIbI. Peakiius pa3nokeHust - 3JIeKTPOJIn3 BOJbl. Peakiiuu coeAMHEHUsI - B3aUMO/JIEUCTBUE BOJIbI C OKCUJAMH METAIIIOB U
HeMeTaJoB. [lonsTHe «ruApoKCcuabl». Peakiny 3aMelieHus - B3auMOAEHCTBHE BObI C MIETOUYHBIMU U 1IETOYHO3EMETbHBIMU
MeTtauiamu. Peakiuu oOMeHa (Ha mpuMepe THApoH3a Cyabhuaa aTFOMUHUS U KapOuaa KaabITus).
PacuerHbie 3a1a4u. 1. BeruucieHrne no XMuMHYECKUM YPABHEHUSAM MACChl WJIM KOJIMYECTBA BEIIECTBA IO U3BECTHOM Macce WU
KOJIMYECTBY BEILIECTBA OJHOTO U3 BCTYMAIOIIMUX B PEAKIIUIO BEIIECTB WU MPOJYKTOB peakuuu. 2. Beruuciaenue Maccol



(konMyecTBa BeLIECTBA, 00bEMa) MPOYKTa PEaKLn, ECIM U3BECTHA MAacca HCXOIHOIO BEILIECTBA, COAECPIKAIIETO ONPEIEICHHYIO
noJ1to npumeceit. 3. Beruucnenne Maccsl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOyKTa peakliu, €CIM U3BECTHA Macca pacTBOpa U
MaccoBas J0JIs paCTBOPEHHOI'O BELIECTBA.

JemoncTpanuu. [Ipumepsl pusnyeckux siBneHui; a) miasienue napaduna; 0) Audy3us JyIMHUCTHIX BEIIECTB C ropsAen
JAMIIOYKH HaKaiduBaHus. [Ipumepsl XUMUYECKUX SIBJICHUI: a) ropeHrne MarHus; 0) B3aUMOJEHCTBUE COJITHON KUCIOTBI €
MpPaMOpOM WJIK MEJIOM; B) nojiy4yeHue ruapokcuaa meau (II); r) pactBopenune noayuyeHHOro ruAPOKCHUIA B KUCIIOTaX; 1)
B3aumoieiictBue okcuaa meau (11) ¢ cepHoil Kuca0TOM Mpu HarpeBaHUM; €) pa3oKeHUE NepMaHraHaTa Kalus; k)
B3aMMO/JIeiCTBHE pa30aBIEHHBIX KHCIOT C METAJIJIaMHU.

JlabopatopHbie onbIThIL. 3. CpaBHEHUE CKOPOCTH UCHIAPEHMSI BOJIBI M CIIMPTA MO UCUE3HOBEHHIO UX Kameslb Ha (UIbTPOBATILHON
oymare. 4. OKuclieHHe MeJIM B IJITAaMEHU CIIMPTOBKH WK Topenku. 5. [loMmyTHeHHE U3BECTKOBOM BOJIBI OT BBIIBIXa€MOI0
yraeKucaoro rasza. 6. IlomydeHue yriekucioro ra3a B3auMOJEHCTBUEM COAbI U KUCIOTHI. 7. 3aMEIIEHUE MEIU B pacCTBOPE
xsopuna menu (I1) sxenezom. [Ipu3Haku XUMHUYECKUX PEaKUUi U UX KIaCCU(PUKALIHSL.

IIpakTnueckas padora NeS no teme: «OuncTka 3arpsA3HEHHON TOBAPEHHOM COJI.

IpakTuyeckas padora Ne6 «I[Ipu3HaKyu XUMHUUECKUX PEAKIIUHA U X KJIaCCU(PUKAIHS

Pa3nen 6. PactBopenue. PacTBopbl. Peaknmu HOHHOTO 00MeHAa W OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiun. (14 u)
[TonsiTHE 00 PNEKTPOIUTHUCCKON JUCCOIUAIINH. DIEKTPOJIHUTHI U HEIJIEKTPOIUTHL. MeXaHU3M JAUCCOIHAIIUN JIEKTPOJIUTOB C
Pa3IMYHBIM THUIIOM XUMHUYECKOH CBA3U. CTENIEHB AIEKTPOIMTHICCKON Auccoruanuy. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.
OCHOBHBIE TTOJI0KEHUSI TEOPUH IIECKTPOIUTHIECKON aucconnanuu. MIoHHble ypaBHEHUS peakivil. Y CIOBUS IPOTEKAHUS pPEaKIIMU
oOMeHa MEXTy JISKTPOJIUTAMHU JI0 KOHIIA B CBETE€ MOHHBIX MpeacTaBineHuid. Kitaccudukaiys HOHOB U UX CBOWCTRA.

Kucnotsl, ux knaccudukanms. J[ucconuaiys KUCIOT U UX CBOMCTBA B CBETE TCOPHH JICKTPOIUTUUSCKOMN JTUCCOIHAIUH.
MornekysipHble ¥ HOHHBIC YPABHEHUS PeaKIUi KUCIOT. B3auMoaelcTBUe KUCIOT ¢ METaIaMU. DJIEKTPOXUMUYECKUN Pl
HANPsDKEHUW MeTauioB. B3anMoaelCTBHE KUCIIOT ¢ OKCHAAMHU METaUI0B. B3auMoAeCTBHE KUCIIOT C OCHOBAHUSAMU - PEAKIUA
HelTpanu3amnuu. B3anmoaeicTBrue KUCIOT ¢ consiMu. Vcronb3oBaHne TaOIUIBI PACTBOPUMOCTH ISl XapaKTePUCTUKU
XUMHUYECKUX CBOWCTB KHUCIIOT.

OcHoBanus, uxX Ki1accudukanms. J{ucconuanus OCHOBaHHA M MX CBOMCTBA B CBETE TEOPHH JICKTPOJIUTHUCCKOMN JTUCCOIHAIMH.
B3aumopelicTBre OCHOBaHMM C KMCIOTaMHU, KUCIIOTHBIMM OKCHJIaMU U coJisMu. Mcnonb3oBaHue TaOIMITBI paCTBOPUMOCTH ISt
XapaKTEePUCTUKNA XMMHYECKUX CBOMCTB OCHOBaHUM. Pa3nokeHne HepacTBOPUMBIX OCHOBaHWM Mpu HarpeBaHuu. Conu, ux
KJIaccu(uKaIys U JUCCOLMAIUS PA3TUYHBIX TUIIOB coyieil. CBONCTBA COJIel B CBETE TCOPHUH AJIEKTPOJUTHIECKON TUCCOIUAIINH.



B3aumonencrBue conen ¢ MeTajuiaMy, YCIOBUS IIPOTEKAHUS ITUX PeaKLUU. B3anuMoaeCTBUE COJIEN ¢ KUCIOTAMUA, OCHOBAHUSIMU
u cosimu. Mcnonp3oBaHue TaOIUIBI pACTBOPUMOCTH JIJIsI XapaKTEPUCTUKUA XUMUUECKUX CBOMCTB COJICH.

O0600u1eHue cBefeHui 00 OKCUIaX, X KIACCU(PUKALIMA U XUMUYECKUX CBOMCTBAX.

['eneTndeckue psiapl METAIIIOB U HEMETAJUIOB. | '€HETHYECKas CBA3b MEXKAY KIaCCAMU HEOPTAaHUYECKUX BEILIECTB
OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE PeaKui. OKUCIUTEID U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE.

Peakiiuu noHHOTO OOMEHA M OKUCITUTEIHLHO-BOCCTAHOBUTENIbHBIE peakini. CoCcTaBIeHUE YPAaBHEHUM OKUCITUTEBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJO0M 3JIEKTPOHHOTO Oananca. CBOMCTBA MPOCTHIX BEIIECTB - METAJIJIOB U HEMETAJIJIOB, KUCJIOT
U COJICH B CBETE MPEJICTABICHUIN 00 OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JemoncTpanun. VicnipiTaHWE BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpaluu. B3auMoeiicTBUe IMHKA ¢ CEpOM, CONMAHON KucaoTou, xiaopuaoM meau (II). 'openne maruus.
JlabopaTopHble onbIThI. 8. Peakinu, XxapakTepHbIC JIJI1 pACTBOPOB KHUCJIOT (COJITHOM WIIM CepHOM). 9. Peakiuu, XxapakTepHbIe
JUIs1 pacTBOPOB Iesioue (TuApoKCu0B HaTpusi win kanus). 10. [Tonydyenue u cBOMCTBA HEPACTBOPUMOrO OCHOBAHUS, HATPUME P
ruapokcuaa meau (II). 11. Peakiuu, xapaktepHbie 11 pacTBOPOB coJiel (Hampumep, A XJIOPpHUaa MeIu

(IT)). 12. Peakmuu, xapakTepHbIe AJIsI OCHOBHBIX OKCHJIOB (HAaIpUMeD, JIs OKcHaa Kanblus). 13. Peakmuu, XxapakTepHbIe s
KHUCJIOTHBIX OKCHJIOB (HAIIPUMeED, JUIsl YTJIEKUCIIOTO rasa).

PaGouas nporpamma coctaBiena ¢ yuerom [Iporpammsl BocriuTanus.

3. TEMATUYECKOE IINTAHUPOBAHHUE

NoNe KonnuectBo yacon 20P
m\It HaumenoBanue paznena
Teopusit+ | KontponsHas | Beero
[TpakTuka | pabota(TecTh)
1 Beenenue. 4 1 3) POIII
2 ATOMBI XUMUYECKHUX PJIEMEHTOB 8 1 POIII
3 IIpocThie BenecTna. 6 1 7 POIII
4 CoelMHEeHUs] XUMUYECKUX 2JIEMEHTOB. 16 0 16 POIII
3) W3MeHnenus, npouCXoIsIIue ¢ BENIECTBAMHU. 11 0 11 POIII




Teopust 3NEKTPOIUTUYECKON AUCCOUMAIMHA U CBOMCTBA 13 1 14 POIII
KJIaCCOB HCOPTaHNYCCKHUX CO@I[PIHGHI/II)’I
O0600111eHNE U cUCTEeMAaTH3alUsl 3HAHUM 3 0 3 POIII
Pe3zeps 3 POIII
Bcero 68 yacos 68
qacoB
TEMATHYECKOE IIVIAHUPOBAHUE
Ne ni/m Tema ypoka Kouan4yectBo JIeKTPOHHO-
4acoB o0pa3oBaTe/ibHbIC
pecypebl
Paznen 1: Beenenne. IlepponayajbHbie XUuMHYECKHE TTOHATHS
1. [Ipenmer xumun. [IpeBpamnienus BemecT. OTinyne 1 http://foxford.ru
XUMHYECKHX PEeaKiMii OT PU3NUECKUX SBICHUH Pojib XUMHH B
JKM3HU YeJIOBEKa.
2. Poub xumuu B xu3HM yenoBeka. KpaTkue cBenenus u3 ucropuu | 1 http://foxford.ru
BO3HUKHOBEHWSI ¥ Pa3BUTHS XMMHH.
3. [Teprouyeckast cucteMa XUMHYSCKUX eMeHToB /1. 1. 1 http://foxford.ru
Menneneesa.
4. XuMHUYecKasi CHMBOJIMKA. 3HAKW XUMHUYECKUX DIIEMEHTOB H 1 http://foxford.ru
MPOUCXOKICHUE UX Ha3BaHUI. XUMHUYECKHE (HOPMYIIBI.
5. PacuerHble 3agauu. 1. HaxoxaeHne 0THOCUTENBHON 1 http://foxford.ru
MOJICKYJISIPHOM MacChl BEIIECTBA 110 €0 XUMHYECKOH (hopMyIie.




2. Brluncienne MacCOBOM JOJIHM XUMUYECKOTI0 JJIEMEHTA B
BEIIIECTBE 10 ero GopmyIie.

Pa3znen 2: ATOMBI XUMHYECKHX DJIEMEHTOB

6. ATOMBI KaK opMa CyIIeCTBOBaHUS XUMUYECKHUX SJICMEHTOB. 1 http://foxford.ru
OCHOBHBIC CBEJICHUSI O CTPOCHHU aTOMOB.

7. CocTtaB aTOMHBIX s/Iep: TPOTOHBI 1 HEUTPOHBL. OTHOCUTENbHA | 1 http://foxford.ru
aTOMHasi Macca.

8. 3HAaKM XUMUYECKHX dJIeMeHTOB. [lepuondeckas cucreMma 1 http://foxford.ru
xumudecknx sneMmenToB .. Meneneena.

9. M30Tombl Kak pa3HOBUIHOCTH AaTOMOB OJHOTO XHMHUYECKOTO 1 http://foxford.ru
JIIEMEHTA.

10. CTpoeHue MEKTPOHHBIX 000JI09YeK AaTOMOB XUMHYECKUX 1 http://foxford.ru
JJIEMEHTOB

11. W3MeHeHue 9rcia AIeKTPOHOB Ha BHEITHEM JIEKTPOHHOM 1 http://foxford.ru
YPOBHE aTOMa XUMHUYECKOTO ieMeHTa JIlonsTre 06 noHHOM
CBSI3U

12. KoBasneHTHast HENOJSpHAS XUMHUYECKAsl CBSI3b. 1 http://foxford.ru
DIIEKTPOOTPUIIATEIBLHOCTD. [IOHSITHE O KOBAJICHTHOW MOJIAPHOM
cBsi3u. [ToHsATHE O METATMYECKOM CBSI3H.

13. KonTponpHast paboTa 1o Teme: «ATOMBI XUMHYECKHX 1 http://foxford.ru
JJIEMEHTOBY

Paznen 3: IlpocThbie BelecTBa

14, [onoxeHre METaJIOB M HEMETAJUIOB B IIEPHOANYCCKON 1 http://foxford.ru
cucreme xumuueckux 3neMeHToB /. . Menneneena.
Bakueiinme npocTeie BEECTBA - METALIbI

15. Bakneiime npocTeie BenecTBa - HEMETaJUTbI 1 http://foxford.ru

16. Annotponusi. 1 http://foxford.ru

17. IlocrostnHas ABoraapo 1 http://foxford.ru

18. KonnuectBo Bemectsa. Mosib. MonsipHast macca. 1 http://foxford.ru

19. 1 http://foxford.ru

MousipHbIii 06BEM Ta3000pa3HBIX BEUIECTB.




20. PacuerHsble 3a1aun. 1. BeraucieHnue MOJIIpHOI MaccChl 1 http://foxford.ru
BEIL[ECTB [0 XUMHUYIESCKHM (opmynam. 2. Pacuersi ¢
MCIIOJIb30BAHHEM TTOHSATHI «KOJIMYECTBO BEIICCTBAY,
«MOJISIPHAS] MACCay, «MOJISIPHBINA 0OBEM Ta30B», IIOCTOSHHAS
ABorazipo».
Panen 4: CoeqnHeHnsi XMMHUYECKHX 3JIEMEHTOB
21. Crenienb okucieHus. OnpeieieHie CTeNeHN OKUCIICHHS 1 http://foxford.ru
HJICMEHTOB 0 XMMHUYECKO# (hOpMyIie COeTMHEHNUS
22. CocraBnenne hopMys OMHAPHBIX COSMHEHUH, 00mmii cocod | 1 http://foxford.ru
WX Ha3bIBaHMSL.
23. OKCHIBI. 1 http://foxford.ru
24. OKCHIBI. 1 http://foxford.ru
25. OcHOBaHHS. 1 http://foxford.ru
26. OcHOBaHHS. 1 http://[foxford.ru
217. Kucaorsl. 1 http://foxford.ru
28. Kucnorsr. 1 http://foxford.ru
29. Coum. 1 http://foxford.ru
30. Coum. 1 http://foxford.ru
31. AMopdHBIE ¥ KPUCTATUTNYECKUE BEIIECTBA. 1 http://foxford.ru
MexMOJIeKy/ISIpHBIC B3aHMOICHCTBUSL.
32. THIBI KPUCTAIUTMYECKHUX PEIICTOK: HOHHAS, aTOMHAS, 1 http://foxford.ru
MOJICKYJISIpHAsI 1 METAJJIMYCCKasl.
33. 3aKOH TOCTOSIHCTBA COCTaBa JUISl BEIIECTB MOJICKYJISIPHOTO 1 http://foxford.ru
CTPOCHHSL..
34. YucTeie BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPIBIX U 1 http://foxford.ru
ra3o00pa3Hbix cMeceit. CBOWCTBA YMCTHIX BEIIECTB H CMECEH.
35. PacueTHble 3a1a4M. 1 http://foxford.ru
36. KontponbHas padora Ne 2 o Teme «Bakneiinme 1 http://foxford.ru
IPEICTABUTENIN HEOPTaHMICSCKHIX BEIICCTBY
Paznea 5. U3meHeHusl, IPOUCXOsiIME C BeIECTBAMU
37. [TonsiTue sIBNEHUI Kak U3MEHEHUM, TPOUCXOIAIINX C 1 http://foxford.ru
BerectBaMu. DU3HUYECKUE SBICHUS B XUMHHU




38. Xumudeckue peakuuu. [Ipu3HaKy U yCIOBHS IPOTEKAHUS 1 http://foxford.ru
XUMHYCCKHX PEAKIH.

39. 3aKOH COXpaHEHHsI MACChl BEIIECTB. XMMUYCCKHE YPABHCHHUS 1 http://foxford.ru

40. CocraBneHne ypaBHEHUH XUMHUECKUX PEaKIUil. 1 http://foxford.ru
PacyeTsl 10 XUMHUYECKUM YPABHCHUSIM.

41. Pemienue 3a1a4 Ha HAXOXKACHUE KOJIMYECTBA BEIIECTBA, Macchl | 1 http://foxford.ru
WK 00beMa IPOYKTa PEAKIMK 0 KOJIMYECTBY BEUIECTBA,
Macce M 00beMy HCXOIHOTO BEIIECTBA. .

42, Peaxuuu paznosxenus. [ToHSITHE O CKOPOCTH XUMUUECKUX 1 http://foxford.ru
peakumii. Katanuzaropsl. @epMeHTHI.

43. Peaknuu coennuenus. Karanuruyeckne u HeKaTaIuTHYECKUE 1 http://foxford.ru
peakiuu. O6paTrMble 1 HEOOpATUMBbIE PEAKITHH.

47. Peakium 3amenieHns. DIEKTPOXUMHUYECKHIH Psi/T HAPSHKCHU T 1 http://foxford.ru
METAJIIOB, €T0 MCIOJIb30BAHKE TS TPOTHO3UPOBAHMUS
BO3MOKHOCTH MIPOTEKAHUS PEAKIINI MEKIY METAJUIAMU H
pacTBOpamMu KUCIIOT.

48. Peakiun oOMeHna. Peakninu HelTpanu3anuu. Y CIIOBUS 1 http://foxford.ru
MPOTEKaHMsI PeakInii 0OMEHa B pacTBOpax JI0 KOHIIA. http://[foxford.ru

49, PacuerHble 3a1a4m. 1 http://foxford.ru

50. CocraBieHHe YpaBHEHUH XUMHUECKUX PEaKIUi. 1 http://foxford.ru

Paznen 6. PactBopenue. PacTBopbl. Peakuny HOHHOT0 00MeHAa U OKUCJIUTEIbLHO-
BOCCTAHOBUTC/IbHBIC PCAKITUH.

51. [onsiTe 00 MEKTPOTUTUICCKON TUCCOIUAIIMU. DIEKTPOIHUThl | 1 http://foxford.ru
Y HEJICKTPOJIUTHI.

52. CTeneHb AIIEKTPOIUTUYECKOH nqucconanui. CHITbHbIE | 1 http://foxford.ru
ciaOble 3JEKTPOJIUTHI.

53. OCHOBHBIE TIOJIOKCHHS TEOPHH AIIEKTPOITUTHICCKOM 1 http://foxford.ru
auccoranu. VIoHHbIe ypaBHEHHS PEAKITHIA.

54. Kucnotsl, ux knaccudukanus. ucconnanus KUCIOT U UX 1 http://foxford.ru
CBOMCTBA B CBETE TEOPHHU JICKTPOJIUTHUCCKON TUCCOIIMAIIHH.

55. B3aumoseiicTBue KUCIOT C MeTaUIaMU. DJICKTPOXUMUYECKUIN 1 http://foxford.ru
PSi/I HATIPSDKCHUI METaJLIOB.

56. OcHoBanusl, ux kiaaccugukanus. J{ucconmanus oCHOBaHUH 1 1 http://foxford.ru




HX CBOMCTBA B CBETE TEOPUU AJIEKTPOIUTUYECKOMN
JIUCCOIIMAIIUH.

S7.

Conw, ux KJ1acCuuKanus U JUCCOIUAIHS PA3IMYHBIX THIIOB
coJieii. CBoiicTBa coJiel B CBETE TEOPUH IEKTPOIUTUIECKOU

JUCCOoMalu.

http://foxford.ru

58.

O06001eHne cBeIeHU 00 OKCcHaax, UX KiIacCU(PUKAUU U
XUMHUYECKUX CBOMCTBAX.

http://foxford.ru

59.

I'enernueckue pAABI METAJIJIOB 1 HCMCTAJIJIOB

http://foxford.ru

60.

OKHCIIUTEIEHO-BOCCTAHOBUTEIILHBIC pCaKknuu. OKUCIIUTENb U
BOCCTAHOBHUTECIIb, OKHCIICHHUC U BOCCTaAHOBJICHHC.

http://foxford.ru

61.

OKHCITUTEITFHO-BOCCTAHOBHUTEIIHHEIC pEaKIuu. OxucIuTEens N
BOCCTAaHOBHUTCIIb, OKHCJIICHHUEC 1 BOCCTaAHOBJICHHC.

http://foxford.ru

62.

Peakuun moHHOTO 0OMEHA U OKUCIUTEILHO-
BOCCTAHOBUTEILHBIE PEAKITUU

http://foxford.ru

63.

CocraBneHne ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX
peaKIMii METOJIOM AJIEKTPOHHOTO OasiaHca.

http://foxford.ru

64.

CBo¥iCTBa TPOCTHIX BEIIECTB - METAJIJIOB M HEMETAJIJIOB, KUCIIOT
Y COJIEH B CBETE MPEJICTABICHUH 00 OKHCIUTEIHHO-
BOCCTAaHOBHTEJILHBIX MPOIIECCax.

http://foxford.ru

O0001IeHNEe U CHCTEMATH3AIMA 3SHAHUA

65

O00011eHrEe ¥ cucTeEMaTH3aMs 3HAHWH 110 TeMaM
«Ileproauveckuii 3aK0H ¥ IEPUOUIECKAsT CHCTEMA
xuMuueckux aemenToB .M. Menaeneesa. CTpoeHue atoma» u
«Xnmuueckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIBHEIE
pEaKIumy.

http://foxford.ru

66.

O000111eHNE U cUCTEMATH3aIMs 3HaHUN 0 TeMe «Baxkueiiine
MPEJICTaBUTEIIM HEOPTaHMYECKUX BelecTB. KoanyecTBeHHbIC
OTHOIIIEHUS B XUMUI.

http://foxford.ru

67.

O606H.[€HI/I6 U CHCTEMAaTH3alllsl 3HAaHUH 110 TEME «OCcHOBHBIC
KJIaCCbl HCOPraHNMYCCKUX COEOUHEHUI.

http://foxford.ru

Peseps

68.

| Wioroselit ypok 1o Kypcy Xumum B 8 Kiacce.

| http://foxford.ru
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