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IMosicHUTEIbHAS 3aIUCKA

PaGouas nporpamma o xumuu B 8-9 kinaccax pazpaboTaHa Ha OCHOBE
CJIEAYIOIINX HOPMATUBHBIX IOKYMEHTOB:
1. ®denepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAapTa OCHOBHOIO
oOmiero o0pa3oBaHUs, YTBEPKIAEHHOTO NpuKazoM MwuHoOpHayku Poccuu ot
17 nexabpst 2010 r. Ne 1897 (B pen. IlpukazoB MwunoOpHayku Poccuu ot
29.12.2014 No 1644, ot 31.12.2015 Ne 1577) (manee ®I'OC OOO0)
2. IlpumepHOii OCHOBHOH 00pa30BaTEIBHONW MPOrpPaMMbl OCHOBHOTO OOIIETO
oOpazoBaHus, ogo0peHHoN DenepanbHbIM Y4eOHO-METOJUYECKUM 00bEeIMHEHUEM
1o obmemy obpaszoBanuto (mporokosn 3aceaanus ot 08.04.2015 Ne 1/15)

Kypc opueHTHpOBaH Ha OCBOCHHE OOYYAIOIIMMHUCI OCHOB HEOPTaHUYECKOM
XUMUU U KpaTKOe 3HAKOMCTBO C HEKOTOPHIMH TMOHSTHUSMU UM OOBEKTaMU
oprannueckoil xumun. Kypc paccuutan Ha ofa3amenvHoe uyueHue npeomema
1o 2 Jaca B HeJlento B 8—9 kiiaccax no yuyeoOHukam «Xumusi.8knace» u «Xumus .9
kiace» noj penakiueit O.C.I"'abpuensina.

B coxpepxkarenbHOM MUHUU «Bewecmaoy pacKpbIBa€TCSd YUYCHHE O CTPOCHUU
aToMa U BeIlleCTBa, COCTaBe U KIacCU(UKAIIUU XUMUYECKUX BEIIECTB.

B coaepxarenbHON TUHUU «Xumuyeckas peakyus» PacKpbIBACTCA YUYCHUE O
XUMHUUYECKUX  TMpoleccax:  Kilaccupukaus  XUMHUYECKHMX  peakuuil U
3aKOHOMEPHOCTH HMX MPOTEKAHUs; KAYECTBEHHAas: U KOJIMYECTBEHHAs CTOPOHBI
XUMHUUYECKUX MPOIECCOB (pacu€Thl MO XUMHUYECKUM (QopMyjaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIIUN).

B conepxarenpHoil nuHUM «Xumuueckuti 3vik» (POPMUPYIOTCS YMEHHUS
ydaluxcsi Ha3blBaTh BelIeCTBa MO (opMynamM MU COCTaBIATH (OPMYJIBI MO HX
Ha3BaHMM, 3aMKCHIBATh YPABHEHUS PEAKIUNA U XapaKTepU30BaTh UX, PACKPHIBATH
uH(OpMAITHIO, KOTOPYIO HECET XUMHUUECKasi CHMBOJIMKA, B TOM YHUCJIE BhIpAKEHHAS
B TabmuuyHoi ¢opme (Ilepmoamueckas cucreMa XUMHUYECKHX DJIEMEHTOB

1. I. MenneneeBa, Tabinila pacTBOPHUMOCTH BEIIECTB B BOJIE); HCIOIH30BaThH
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CUCTEMY XUMHUYECKHUX MOHATUN JIJISi OMUCAHUSI XUMUYECKUX OOBEKTOB (3JIEMEHTOB,
BEILIECTB, MATEPUAJIOB U MIPOILIECCOB).

B copepxaTenbHON JUHUM «XuMusi U J#CU3HbLY» PACKPBIBAIOTCS JIOTHYECKUE
CBSI3M MEXIy CBOMCTBaMU, MPUMEHEHUEM, MOJTYyYEHUEM BEIIECTB B JIA0OPATOPHBIX
YCIOBUSIX W Ha TPOU3BOACTBE; (QopMHUpyeTCcs KylabTypa 0€30MacHOro
Y DKOJIOTUYECKU TPAMOTHOTO O0OpaIlleHUs ¢ XUMUYECKUMH 00BEKTaMHU.

B Kypce 3HauuTenbHas poOJb OTBOAUTCA XHMHUYECKOMY OJKCIIEPUMEHTY:
NPOBEJCHUIO MPAKTUYECKUX paboT M J1a0OpaTOPHBIX OMNBITOB, (QUKCAIMH U
aHaIM3y UX Pe3yJbTaTOB, COOJIIOJCHUIO HOPM M TpaBui Oe30macHoil padoThl B
XUMHUYECKOM KaOUHeTe (J1abopaTopun).

Peanuszamuss mporpaMMbl  Kypca B Ipouecce OOydeHHUs  IO3BOJIMT
OOy4YaroIIMMCS TOHSATh POJIb U 3HAUYEHHUE XMMHUU CPEU JPYTUX HayK O MPHUPOJE,
T. €. PacKpbITh BKJaJ XUMUU B (POPMHPOBAHUE LIETIOCTHOW €CTECTBEHHO-HAYYHOU
KapTHHBI MUPA.

IIpeameTHbIe pe3yIbTATHI

[To 3aBepieHNIO Kypca XMMHUHU Ha 3Tarle OCHOBHOTO O0IIEro 00pa30BaHUs
BBIITYCKHUKH OCHOBHOU LIKOJIBI JIOJKHBI OBJIAJIETh CIEAYIOIIUMU PE3yJIbTaTaMMU:

l. JTuunocmmuwvie pesynomamar:
1) ocosnanue cBOeW STHHYECKON NPUHAUIC)KHOCTH, 3HAHHE WCTOPUU XHMHUU U
BKJIaJla POCCHMCKON XMMHUYECKON HAYKH B MUPOBYIO XUMUIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIIECHUS K IIO3HAHUIO XUMHH; TOTOBHOCTH 1
CHOCOOHOCTH OOY4YaIOIIMXCSI K CaMOpPa3BUTHIO MU CaMOOOpPa30BaHUIO HAa OCHOBE
U3YYeHHBIX (DAaKTOB, 3aKOHOB UM TEOPUH XHUMHH; OCO3HAHHOIO BBIOOpAa U
MOCTPOEHUE MHANBUAYATHLHON 00pa30BaTEIbHOM TPACKTOPHH;
3) gopmuposanue  UEIOCTHOW  ©CTECTBCHHO-HAYYHOW  KAapTHHBI  MUpA,
HEOTHEMJIEMOW YaCThI0 KOTOPOU SIBJISIETCS XUMUYECKAs KAPTUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH

)51 O6HICCTBCHHOﬁ IMPAaKTHUKH, B TOM YHCJIC U XUMHUYCCKHUM;
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5) oceoenue conmanbHBIX HOPM, MPABUII MOBEACHUS, poJicii U POPM COIUATILHON
KU3HH B COIMyME, TMPHUPOJE M YaCTHOM >KM3HM HA OCHOBE OSKOJOTHUECKOU
KyJbTYpBI 1 0€3011aCHOT0 0OpaIeHus ¢ BEIIECTBAMU U MaTEepUallaMH;
6) @opmuposanue KOMMYHMKATHBHOW KOMIIETCHTHOCTH B OOIICHHH CO
CBEPCTHUKAMHU M B3pOCIBIMH B TIpolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-HCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYTUX  BUJIOB
NESATEeTLHOCTH, CBSI3aHHBIX C XUMUEH.

. Memanpeomemmnuwie pezynomamot:
1) onpeodenenue eneir coOOCTBEHHOTO OOYYCHMS, TOCTAHOBKA U (hOPMYJIMPOBAHHE
JIJI ce0s HOBBIX 3aj1ad;
2) niranuposanue MyTeH IOCTIDKCHHS KEJaeMOro pesysbrata OOyueHHUS XHMHUHU
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIHLHOTO XapaKkTepa;
3) coomHecenue  CBOMX JEHCTBHH C IUIAHUPYEMBIMH  pPE3yJIbTaTaMHU,
ocywecmenenue KOHTPOJS CBOEWU JIESITEIbHOCTH B TIPOLIECCE JIOCTHUIKEHUS
pe3ynbTara, onpeodenenue crnocoO0B AEHCTBUN MPU BBINOJHEHUH JIA0OPATOPHBIX U
MPAKTUYECKUX PAOOT B COOTBETCTBHUH C MPABUIIAMU TEXHUKU OE30MaCHOCTH;
4) onpeodenenue NCTOYHUKOB XUMUYICCKOH MH(OPMAIUH, TIOJIYUYCHHUE U aHAU3 e€,
co3aaHne HHPOPMAITMOHHOTO TIPOYKTa M €T0 TIPE3CHTAITNS;
5) ucnonv3osanue OCHOBHBIX WHTEJUICKTYyaJbHBIX OINEPAIllMii: aHAIN3a M CHHTE3a,
CpPaBHEHHS U CHCTEMaTH3allid, OOOOIIECHHWS W KOHKPETU3ALUU, 6blsGIeHUe
MPUYUHHO-CJICACTBEHHBIX CBSI3CH M nOCMpoeHue IJIOTHYECKOTO PACCYXIACHUS U
YMO3aKIIIOUeHUs (MHIYKTUBHOTO, JEIyKTUBHOTO M TIO aHAJIOTMHM) HA MaTepualie
€CTECTBEHHO-HAYYHOTO COJICP KAHMS;
6) ymenue co3naBarh, MIPUMEHATH U MPEOOPA30BLIBATH 3HAKU U CHMBOJIBI, MOJICITH
U CXEMBI JUIsl pelieHusl yueOHbIX U MTO3HABATENIbHBIX 3a/a4;
7) ¢opmuposanue v pazsumue KOJOTHUECKOTO MBIILUICHHUS, YMCHHE PUMCHSITH
€ro B I[I03HAaBATEIbHOW, KOMMYHUKATUBHOM, COLHAIBHOM IIPAKTUKE U

npodeCCUOHAIBHOM OpUEHTAIINH,
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8) ecenepuposanue wneH W ONpEICICHHE CPEICTB, HEOOXOMUMBIX JIJIS UX
peanuzanuu.

l1l. IIpeomemmnoie pezynomamor:

BbINyCKHUK HAYYHUTCH:

® XapaKTEepW30BaTh  OCHOBHBIE  METOJbI  TO3HAHUWSA:  HaOIIOJICHHUE,
HU3MEpPEHHE, YKCIIEPUMCHT;

® ONUCHIBATH CBOMCTBAa TBEPABIX, JKUIKHUX, Ta3000pa3HBIX BEIIECTB,
BBIJICIISISI IX CYIIECTBEHHBIC TPU3HAKHY;

® pacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHX TIOHATHHA  «aTOMM,
«MOJIEKYJIa», «XUMHUYECKHH JJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOKHOE
BCII[ECTBO», «BAJICHTHOCTH», «XHMHYECKAs pEAKIUI», HCIOJIB3YsS 3HAKOBYIO
CUCTEMY XUMUU;

® pacKphIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUU;

® pasnuYaTh XUMHYECKHE U (PU3NICCKUE SBIICHHUS,

® Ha3bIBaTh XUMUUYECKHUE DJICMEHTHI,

® ONpEeNeNsATh COCTaB BEUIECTB MO0 UX (hopmyiiam;

® ONpENENsATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHECHUSIX;

® ONpENEATh TUIl XUMHUYCCKUX PEaKIIHA;

® Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTCKAHUS XUMUICCKUX PEAKITUH;

® BBISBIIATH NMPU3HAKU, CBUICTEIHCTBYIOIIME O MPOTEKAHUM XUMHUYECKOU
pEaKIUU MPU BHITOJHEHUN XUMHUYECKOTO OIbITA;

® COCTaBJIATH (HOPMYJIbI OMHAPHBIX COCTUHEHUM;

® COCTaBJISITh YPABHCHUS XUMHUCCKUX PEAKIIHIA;

e co0oIaTh MpaBuiia 6€30macHOM pabOTHI MPU MPOBEJACHHUH OIBITOB,

® TI0JIH30BATHCA JTAOOPATOPHBIM 000PYAOBAHUEM U MOCYI0M;

¢ BbBIUYUCIIATHL OTHOCHUTCIIBHYIO MOJICKYJLIPHYHO W MOJIIPHYIO MACChI

BEIIIECTB;



® BBIUUCIATH MAacCOBYK JOJI0 XHMHUYECKOTO 7JJIEMEHTa 1o (opmyie
COCIMHEHHSI,;

® BBIYUCIIITH KOJHMYECTBO, OOBEM WIIM MacCy BEIIECTBA MO KOJUYECTBY,
00BEMY, Macce peareHTOB WM IPOAYKTOB PEAKIINH;

® XapakTepu3oBaTb (U3NYECKUE U XMMHUUYECKHE CBOMCTBA IPOCTBIX
BEILECTB: KUCJIOPOJa U BOAOPOA;

® [10JIy4aTh, COOMPATH KUCIOPO U BOJOPOL;

® DACMO3HAaBATh ONBITHBIM MYTEM Tra3000pa3Hble BEIIECTBA: KUCIOPOL,
BOJOPOL;

® pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

® pacKpbIBaTh CMBICI MOHATHHA «TEMJIOBOM 3PPEKT peakiun», «MOJSIPHbBIN
00BeEM»;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMHUECKHE CBOMCTBA BOJIBI;

® pAaCKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

® BBIUHCIATH MACCOBYIO JIOJIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;

® [IPUTOTOBJIATH  PAcCTBOPBl €  ONPENCIEHHOM  MacCcoOBOM  JOJEH
PacTBOPEHHOI'O BELIECTBA,

® HA3bIBATH COCIMHEHUS N3YyUYECHHBIX KJIACCOB HEOPTaHMYECKUX BEILECTB;

® XapakTepu3oBaTh (PU3UUYECKUE U XUMHYECKHME CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB: OKCUIOB, KUCJIOT, OCHOBAaHUM, COJIEH;

® OIpeneNaATh IPUHAICKHOCTh BELIECTB K OINPEAEICHHOMY KJaccy
COCIUHCHUM;

® COCTaBJIATh (POPMYJIbI HEOPTAaHUYECKUX COEIMHEHUIN U3yUEHHBIX KJIACCOB;

® IIPOBOJUTH OIIBITHI, IOATBEPKAAIOIINE XUMUYECKAE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPTaHWYECKUX BELIECTB;

® pacro3HaBaTh ONBITHBIM IYTEM PACTBOPBl KHCIOT M IIEJIOYEN IO
MU3MEHEHHIO OKPACKU MHIAUKATOPA;

® XapaKkTepU30BaTb B3aMMOCBA3b MEXKIY KIAcCAMH HEOPraHUYECKHUX

COCIUHECHUM,



e packpeiBaTh cMbIci [lepuonnueckoro 3akona . 1. Mennaeneena;

® OOBSACHATH (HU3UYECKHH CMBICI AaTOMHOTO (MOPSJIKOBOTO) HOMEpa
XAMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI U MEPUOJIa B IEPUOJAYECCKON CHUCTEME
JI.1. Menneneena;

® OOBSCHATH 3aKOHOMEPHOCTM HM3MEHEHMsI CTPOCHHSI aTOMOB, CBOMCTB
3JIEMEHTOB B MPEAECIAX MaJIbIX IEPUOJOB U IIIaBHBIX NOATPYIIIL,

® XapaKTEepPHU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOAOPOJA /10 KalbIUs) Ha
OCHOBE UX TIIOJIO)KEHUS B nepuoauueckor cucreme J[l. WM. MenneneeBa wu
0COOEHHOCTEH CTPOCHHS MX aTOMOB;

® COCTaBJISITh CXEMbl CTPOCHHUA AaTOMOB mepBbix 20  3JIEMEHTOB
nepuoguueckou cuctemsl 1. 1. Menneneena;

® pACKpBIBaTh CMBICIT MTOHATUH «XUMHUYECKAS CBSI3bY,
«QIIEKTPOOTPULIATEITLHOCTY;

® XapaKTEepHU30BaTh 3aBUCUMOCTb (M3MUYECKUX CBONCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKY;

® ONpEAeNATh BUJ XUMHUYECKOW CBA3U B HEOPTAHUYECKUX COCTMHEHUSX;

® M300paXaTh CXE€Mbl CTPOCHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX
pPa3HBIMHM BUJAMH XUMHUYECKUX CBSI3EH;

® pacKpblBaTh  CMBICI  TOHSTUH  «HOH»,  «KAaTHOH»,  «aHHUOHY,
(QIIEKTPOJUTBI»,  «HEICKTPOJIUTBD»,  «IJEKTPOJUTHUYECKAs  AUCCOLMALS,
«OKHCIIUTENbY», «CTEIEHb OKHUCIIEHUS», «BOCCTAHOBUTEIIbY, «OKHUCIJICHHUEY,
«BOCCTAHOBJICHHEY;

® ONpeAeNATh CTENECHb OKUCIICHUS aTOMa 3JIEMEHTA B COCIMHEHNH;

® DACKpBIBaTh CMBICI TEOPHUH EKTPOIUTHUECKON TUCCOLUALNY;

® COCTaBJISITb YPABHEHUS JJIEKTPOJUTHUUECKOW JUCCOLMALAA  KHUCIIOT,
IIeJIOYEeH, COJICH;

® OOBSCHATH CYIIHOCTb TMPOIECCa JJICKTPOJUTHUYECKON MUCCOLMAIUA U

peakIuii HOHHOTO OOMEHa;



® COCTaBJISITh IMIOJIHBIE M COKpAIIEHHBICE HWOHHBIE YpPABHEHUSA pEaKIUH
oOMeHa;

® OIpeaeisTh BO3MOKHOCTh IPOTEKAHUS PEAKIIUA HOHHOTO OOMEHA;

® MPOBOAUTH  PEAKLUMH, MOATBEPKIAIOIINE KAYECTBEHHBIM  COCTaB
Pa3JIUYHBIX BEIIECTB;

® ONpEAeNATh OKUCIUTENb U BOCCTAHOBUTEIIb;

® COCTaBJISITh YPABHEHUS OKUCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

® Ha3bIBaTh (PAaKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOU peaKInu;

e KjacCU(UITMPOBATh XUMUUYECKHE PEAKIIMH 110 PA3IMYHBIM MPHU3HAKAM;

® XapaKTEepHU30BaThb  B3aMMOCBS3b  MEXAY  COCTaBOM,  CTPOCHUEM
1 CBOMCTBAMM HEMETAJIJIOB;

® TPOBOJUTH OMBITHI MO MOJTYYECHUIO, COOMPAHUIO U U3YUYECHUIO XUMUUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOT0 Ta3a, aMMHaKa,

® paCMO3HABATh OMBITHBIM MMyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIbIN Ta3
1 aMMHaK;

® XapaKTEepHU30BaThb  B3aMMOCBS3b  MEXAY  COCTaBOM,  CTPOCHUEM
1 CBOMCTBAMM METAJIJIOB;

® Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO UX (OopMyJie: METaH, ITaH, STUJICH,
METaHOJ, JTaHOJI, TJIUIEPUH, YKCYCHAas KHCIIOTa, AMHHOYKCYCHAsi KHCJIOTA,
CT€apUHOBAs KUCJIOTa, OJICMHOBAsA KUCJIOTA, TJII0OK034;

® OIICHMBATh BIIMSIHUE XUMHUUYECKOIO 3arpsi3HEHUS] OKPYXKAIOLIECH Cpeabl Ha
OpraHu3M 4YeJIOBEKa,;

® IpaMOTHO OOpamaThcs ¢ BEIIECTBAMH B ITOBCEIHEBHOM KU3HH,

® ONpENENISATh  BO3MOXHOCTh ~ MNPOTEKAHWs  PEaKUMHd  HEKOTOPBIX
MPEICTABUTENIEN OPraHMYECKUX BELIECTB C KUCIOPOJIOM, BOJIOPOAOM, METAIIAMH,
OCHOBAaHMSIMH, IraJIOTCHAMM.

BbInyCKHUK MOJIyYUT BO3MOKHOCTh HAYYUTHCS:

® gbI0BUCAMb U NPOBEPSIMb IKCNEPUMEHMATILHO 2UNOME3bl 0 XUMUUECKUX

ceolicmaeax geulecnie Ha OCHoee Uux cocmaea U CMpOEHUA, Ux cnocoonocmu
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ecmynams 8 Xumuyeckue peakyuu, o0 Xapakmepe U NpOOYKmMAax paziuiHblX
XUMUYECKUX PeaKyull,

® Xapakxmepuzo8amsv 6ewjecmseda no COCMAasy, CMPOEHUI0 U CBOUCMEAM,
YCMAaHABIUBAMb NPUYUHHO-CIeOCIBEHHblE C8A3U  MeAHCOY OaHHbIMU
Xapaxkmepucmukamu 6ewjecmaa,

® cocmasnsimb  MONEKVIAPHble U  NOJHble UOHHble YPAGHEHUs  NO
COKPAUJEHHBIM UOHHBIM YPABHEHUSIM,

® NPOCHO3UPOBAMb CHOCOOHOCMb Geujecmed NposAGIsAmb OKUCIUMEIbHbLE
UMY 80CCMAHOBUMENbHBIE CBOUCMBA C YYeMOM CMeEeNneHel OKUCTIeHUs dJIeMEeHMO8,
BX005UUX 8 €20 COCNAB,

® cocmasnsms YpasHeHus. peaxkyui, COOMBEmMCcmeyouux
NOCIe008aMENbHOCIU — NPEeBPAWeHULl  HEeOP2AHUYECKUX Beuecms  Pa3iuidHbIX
KAACCo8,

® 6bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 Pe3yibmamax
8030elicmBus.  pasIuUdHbIX (DAKMOpo8 HA USMEHEHUe CKOPOCMU XUMUYECKOU
peaxyuu,

® UCNONBL306AMb NPUOOPEMENHBIE 3HAHUS O] IKOIOSUYECKU 2PAMOMHO20
Nn0BeoeHUsl 8 OKpyHcarowel cpeoe;

® ucnonv3oeamsv  NpuoOpeméHHvle  Kalouesble  KOMNEemeHyuu  npu
8LINOJIHEHUU HNPOEKMO8 U Y4eOHO-UCCIe008aMeNbCKUX 3a0ay NO  U3YUEHUIO
cB80lCcm8, CnOC0O08 NOYUEHUsI U PACNO3HABAHUS BEUYECME,

® 00bEeKMUBHO OYEHUBAMb UHQDOPMAYUI0 O BeUecCmeax U XUMUYECKUX
npoyeccax;

® Kpumuuecku OMHOCUMbCS K NCeBOOHAYYyHOU  UH@oOpMayuu,
He00bpoCoBeCcmMHOI peKiame 8 CPpeOCmB8ax MaccoB8ol UHpopmayuu;

® 0co3Haéamb 3HAYEHUe MeopemudecKkux 3HAHUU NO  XUMuu Ol

npakmuqecmd desimenbHOCmu yenoeeka,
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IIpumepHOe TeMaTHUYeCKOE IJIAHUPOBAaHUE Kypca 8 kiacca

(2 4 B Hexe0, Beero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)

Howmepa OcHoBHOE coep:KaHue XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH
ypoKkoB Tema ypoka . .
YpOKa o0y4yarouuxcs (Ha ypoBHe y4eOHBIX JeHCTBHIl)
8 knacc
HavanbHble MOHATHS U 3aKOHBI XuMuu (20 u)
1 [Ipeamer  xumuu. | Tena u BemectBa. CBoiicTBa BEHIECTB. JTAJOHHBIE ObvsacHamsp, UYTO TPEAMETOM  HU3YUYEHUS XUMHH
Ponp  xumum B | pusnyeckue CBOMCTBA BemIeCTB. Marepuansl U | SBISIOTCS BELIECTBA, UX CBOWCTBA U MX MPEBPALCHHUS.
YKU3HU YeJIOBEeKa MarepuaioBeneHue.  Poab  XuMuM B KU3HH Pa3znuyams Tena u BelecTBa, BEIECTBA U MaTEpHUAIbI.
coBpeMeHHOro obmecTBa. OTHOmEHHe oOmecTBa K Yemanasnusamo [PUYMHHO-CJIE/ICTBEHHbIE  CBS3U
XUMHH: XeMOPHIUs U XeMopoOus. MEXAy CBOMCTBAMM BEIIECTB U UX IPUMEHEHHUEM
JemoncTpanun. Komiekius MaTepuanoB U U3AEIUN Xapakmepuzoeamsb TOJOXKUTEIbHYIO U OTPULIATEIBHYIO
W3 HUX. POJIb XMMHHU B KU3HU COBPEMEHHOI'O OOIIECTBA.
JlabopaTopuble onbIThl. 1. O3HakoMJIeHHE C Apeymenmuposams CBOE OTHOIIEHHE K XeMODUIUU U
KOJUIeKIMEeH 1a00paTOpHOM MOCY/IbI xemodoouu.
2 Metonel  u3ydenusi | Meroasl uzydenus xumun. HaGmonenue. DxcnepuMenT | Xapakmepuzoeams OCHOBHBIE METOJIbI U3y4YEHUS
XUMUHU MopenupoBanue. Mojenu MarepuanbHble M 3HAKOBBIE | €CTECTBEHHO-HAYUYHBIX JUCIUTIINH.

HNJIN CUMBOJIBHBIC.

Hpueodumb MMPUMEPBI MAaTCPHUAJIBHBIX U 3HAKOBBIX HJIN




11

JdemoncTpanuu. Mojenu, UCHONb3yeMble Ha ypOKax
¢usuku, Owonorun u reorpapuu.  OOBEMHBIE U
LIApPOCTEPKHEBBIE MOJEIM HEKOTOPBIX XHMHUYECKUX

BCIIICCTB. MOI[CJ'II/I KPHUCTATINIMYCCKUX peI_HéTOK

CHMBOJIbHBIX MOJIEJICH, HCIIOJIb3YEMBIX Ha YPOKax (H3HKH,
Ouosioruu u reorpagum.
Cobupampb 00bEMHBIE U MAPOCTEPIKHEBBIC MOJICIIN

HEKOTOPBIX XUMHUYCCKHX BCIICCTB

ArperarHble

COCTOsAHUA BCIICCTB

lazel. JKugkoctu. TBEpnble BemecrtBa. B3auMmHbIe

MEepexoibl  MEXAY  arperaTHbIMA  COCTOSIHUSIMH
BEIIECTBA: BO3TOHKA (CyOnumanus) U aecyOnumanus,
KOHJCHCAIIMS M  HCHApeHHEe, KPUCTALIU3aLUUs M
IIJIaBJICHHE.

Jemoncrpauuu. Cobupanue mpubopa Ui MOTydIEeHUS
raza W IPOBEpPKa €ro Ha I'e€pMETHYHOCTh. Bo3ronka
CyXoro JbAa, HWoJa WIW HadTaniuHa. ArperaTHbIe
COCTOSIHUSI BOJBI.

JlabopaTopubie onbiThl. 2. [IpoBepka mpubopa it

IMOJIYYCHUS I'a30B HA ITCPMCTUYHOCTD

Paznuuams Tpu arperaTHbIX COCTOSHHS BEILIECTBA.
Ycemanaenueams B3aMMOCBS3M MEXKJy HHMH Ha OCHOBE
B3aMHBIX IIEPEXO0JIOB.

Hnmocmpuposams 3TH Iepexo/Ibl TIPUMEPAMHU.

Habniooams XxuMu4eckuil S5KCIIEPUMEHT U Oelamb BBIBObI

Ha OCHOBE HAOJIIOIEHUN

[TpakTnueckas

pabora 1

3HAKOMCTBO C JJaOOpaTOpHBIM 000PYI0BaHUEM.
[IpaBuia TexHUKH 6€30MaCHOCTH NIpU pabOTE B
kabuHere xumun. Hexkoropsie BuabI padoT.
OOHapyxeHue NpoyKTOB ropeHus napaduxa u

BJIMAHHUC BO3AyXa Ha TOPEHUC CBCUU

Pabomams ¢ nabopaTopHblM  000OpYAOBaHMEM U

HarpeBaTelbHBIMU ~ NPUOOpaMM B COOTBETCTBUU  C
MPaBUJIAMU TEXHUKHU 0€301aCHOCTH.

Buvinonnsme npocTedliie MaHHUITYJISIUN C JIA0OPATOPHBIM
o0opymoBaHueM: ¢

J'Ia60paTOpHBIM ITaTUuBOM, (¢{0)

CIIUPTOBKOMN
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Jomanruuit

JKCIIEpUMEHT 1

Habnronenue 3a ropsiueit ceeuoit
duznyeckue SIBICHUS IIpy TOPCHHUU CBCUMU.
CTpoeHue IiaMeHH CBeYH

Bausane BO3/yXa Ha TOPE€HUEC CBCYU

Buvinonnams 6e30macHbIe B TOMAITHUX YCIOBHIX
9KCIIEPUMEHTEHI, IIPOBOIUTH HAOTIOJCHHS 32 TOPEHUEM
CBEUH

Oghopmasims OTUET O MIPOACIIAHHON paboTe ¢

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA U A3bIKa XUMUU

duznueckue

SBJICHHUA B XMMHUH

dusznyeckue sBieHUs. YuCThIe BelmecTBA U CMECH.

I'omorennsie nu T'CTCPOIrCHHLIC CMCCH. CwMmecn

razooOpasHele, kujakue W TBEpAbIE.  CrocoObl

pa3zeneHuss CMeCceil: IEeperoHka, WiM JUCTHILIALHNS,

OTCTauBaHUC, (1)I/IJII>TpOBaHI/Ie, Kpucrajuiudauusa HJIN

BbImapuBanue. Xpomatorpadus. I[IpumeHeHue >TUX

Croco0oB B J1TaOOpaTOPHOM MpakTHKe, Ha TPOU3BOJICTBE
U B OBITY.

JdemoHcTpanuu. Paznenenue 1ByX HECMEIIMBAIOMIMXCS
MOMOUIbIO  JEJINTENBHON

JKUIKOCTEH C BOPOHKH.

Z[I/ICTI/IJ'IJ'IHTOP 151 €ro pa60Ta. YcraHoBKa JJIA

¢unbTpoBaHus W e€ paborta. VYcraHoBKa A

BbIapuBaHusd u e€ pabora. Komnekuus OBITOBBIX
npubopoB ans (GUIBTpoBaHMA Bo3ayxa. Pasnenenue
KpacsIIero  BEIIECTBa

¢domactepa ¢  HOMOIIBIO

OymaxxHOU Xpomarorpaduu

Paznuuams dusznueckue U XUMHUYECKUE SIBIICHUS, YHCTHIE
BEIIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TpUMEpHl CMECEl Pa3IMYHOIO arperaTHoro
COCTOSIHHSI.

Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY
(hu3MUECKUMHU CBOMCTBAMH BEIIECTB CMECH M CITIOCOOAMH HX
Pazauuamo X,

pasaCiICHU. onucsleamos n

xapaxkmepu3zoednib NPaKTUICCKOC 3HAYCHHUEC.
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JlaGopaTtopuble omnbITbl. 3. O3HaKOMJIEHHE C
MUHepasiaMH, 00pa3yoUMMH TPaHHT.
4. IlpuroroBiieHHE T'E€TEPOTC€HHON CMECH MOPOIIKOB

CCPLBI U KCJIC3a U UX PA3JCIICHHUC

[IpakTnueckas
pabora 2 (aHajor
paboTsl «OuncTka

MIOBAPEHHOM COJIN»)

AHanu3 MOYBEI

Pabomams ¢ nabopaTopHbIM  00OpyIOBaHMEM U

HarpeBaTeNIbHBIMU ~ MpHOOpaMH B COOTBETCTBUU  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Boinonnsams  mpocreiime

npuémbl  oOpaieHuss ¢

1a00paTOpPHBIM O0OPYAOBAaHUEM: BOPOHKOH, (HIBTPOM,
CIIUPTOBKOM.
Habniwooams 3a CcBOWCTBAMM BELIECTB M SIBICHHUIMH,

IMPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucviéamb XUMUYECKUM HOKCIEPUMEHT C  IOMOUIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

Jlenamb  BBIBOABI 110 pe3yJibTartaM  NPOBEAEHHOTO
JKCIIEpUMEHTa

AToMHO-
MOJIEKYJISIPHOE
y4YEHUE.
XuMH4YecKue

9JICMCHTbBI

XUMHYECKHUE IEeMEHTBI. ATOMBI U MOJIEKYJIbI. [IpocThie

1 CJIOXHBIC BCUICCTBA. AJ'IJ'IOTpOHI/IH Ha TIpuUMEpe

KucJopoaa. OcHOBHBIC TTOJIOXKCHUA aTOMHO-

MOJICKYJISIPHOTO YUYCHUA. HoHEl. BemecTtBa

MOJICKYJIIPHOT'O U HEMOJICKYIISIPHOT'O CTPOCHH .

ObwscHAmMD, YTO TAKOS XUMHUUYSCKUH 3JIEMEHT, aTOM,
MOJIEKYJa, aJNIOTPOTHS, NOHBIL.

Pa3znuuams mpocThIe U CIOXKHBIC BEIIECTBA, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHSL.

Yemanasnusamo IPHUYHUHHO-CJICACTBCHHBIC CBA3U MCKIAY
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JemMoncTpanuu. Mojeny ajuIoTPOIHBIX MOAU(PHUKAIIUN | COCTABOM MOJICKYJ U CBOMCTBAMH aJNIOTPOITHBIX
yraepoja u cepsl. Iloydenue o3ona MoOU(pUKAIII KHCIOPOAA.
Dopmynuposams OCHOBHBIE ITOJIOKEHUS aTOMHO-

MOJICKYJIIPHOTO YUCHHUSI

3HaKM XMMHUYECKUX | 3HAKHU (cumMBOJIBI) XUMHYECKIX 3JIEMEHTOB. | Hazvieamb U 3anucvléams 3HAKH XUMUYCCKHUX JJICMEHTOB.
DJIEMEHTOB. Nudopmanusg, KOTOpPYHO HECyT 3HAKM XUMHUYECKHUX | Xapakmepuzosamv UH(POpPMALIHIO, KOTOPYIO HECYT 3HAKH
[Tepuoanueckas 3JIEMEHTOB.  OTHUMOJIOTMS  Ha3BaHUM  HEKOTOPBIX | XUMHUUYECKUX DJIEMEHTOB.

TabuIa XUMHYECKHX JJeMeHTOB. [lepuoamueckas Ttabnwma | Onucviéams CTPYKTYPY TAOIUIBI XUMHUYECKHUX DJIEMEHTOB
XUMHUYECKUX XUMHUYECKUX 3JIEMEHTOR . . Menneneesa: | 1. 1. Menaeneera.

snemenTtoB JI. W. | KOpOTKONEPUOAHBIH M JUIMHHOIIEPUOAHBIA BapuaHThl. | O6vacHAmb TUMOJIOTUYECKHE Hayaja Ha3BaHUU
Menpneneesa. Ilepuone! u rpynmnel. ['1aBHas ¥ MOOOYHAS MOATPYMIIBI | XUMUYECKUX JIEMEHTOB U UX OTAEIbHBIX TPYIII.

win A- u b-rpynnel. OTHOCHUTEIbHASI AaTOMHAs Macca. Paznuuams  KOpPOTKONEPUOAHBIN M JUIMHHOIIEPUOIHBIN
Jlemoncrpauun. Ioprperst M. 5. Bepuemmyca u | Bapuants Ilepuomuueckoit cuctemst JI. Y. Menneneepa

. 1. Menneneesa. Koporkonepuoanslit u
JUIMHHOIIEPUOHBIN BApHUAHTHI Ilepnonnueckon

cuctemsl /. 1. Mennaeneena
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10-11 | Xumuueckue Xumuueckue ¢opmyisl. Munekcsl u kodpunuentsl. | Omobpascams COCTaB BEIIECTB C IMOMOIIBI0 XUMHYECKUX
bopMyIIBI OTtHocuTenbHAsT MOJIEKYIsIpHAst Macca. MaccoBast 1oist | popmyd.
XMMHYECKOTO dJIeMEHTa B coeauHeHuu. Mubopmarus, | Paziuuams WHIEKCH U KO3 OUIMEHTEHI.
KOTOPYIO HECYT XUMHUYECKHE POPMYJIBI Haxooums  OTHOCHUTENBHYIO ~ MOJICKYJSIDHYIO — Maccy
BEIIECTBA W MAaCCOBYIO JIOJII0O XHMHUYECKOTO 3JIEMEHTa B
COCMHEHUH.
Tpancauposams uHpopMmanuio, KOTOPYIO HECyT
XUMHUYECKHE (POPMYJIBI
12-13 | BanentHocTh BanentHocts. CTpykTypHBIE (opmynbl. Xumudeckue | OObAcHAMb, YTO TAKOE BaJICHTHOCTb.

3JIEMEHTBI C TOCTOSIHHOW U IIEPEMEHHON BaJIEHTHOCTBIO.

BriBoa (bOpMy.]'IH COCAUMHCHHUA 110 BaJICHTHOCTH.

OnpeneneHI/Ie BAJICHTHOCTHU XUMHNUYCCKOI'O JJICMCHTA II0

bopmyne BEIIECTBA. CocraBnenue Ha3BaHUU
COCHHHGHHﬁ, COCTOAIIINX n3 ABYX XUMHUYCCKUX
JJIEMEHTOB, [0 BAJEHTHOCTU. 3aKOH IOCTOSHCTBA

COCTaBa BEUIECTB.
Jemoncrpanun. KoHcTpynpoBaHue

HIAPOCTEPAKHEBBIX MOJIENIEN MOJIEKYI

Ilonumams OTpakeHUE MOpsAAKAa COEAMHEHUS aTOMOB B
MOJIEKYJIaxX BEILECTB IOCPEACTBOM CTPYKTYPHBIX (POpMYI.
bopMynbl  COEAMHEHMH Mo

BaJICHTHOCTU U onpe()eﬂﬂmb BaJICHTHOCTD DJICMCHTA

Ymemo cocmaeiisinob

1o ¢hopMyJie ero COeTUHEHHUS
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14 XuMHYECKue XUMHUYECKUE peakuru. PeareHTol U MpOAYKThl peakuuu. | Xapakmepuszosams XUMHUUECKYIO PEAKLUIO U €€

peakuuu. [Ipuznaku | IlpusHaku  XMMHUYECKHX  peakiuil. VYcCIOBHS  MX | yYaCTHUKOB (pEareHThl U MPOIYKThl PEAKLUN).

U YCJIOBHSI X IIPOTEKaHWd W TpekpaiieHud. Peakumm ropenus. | Onucviéams IPU3HAKYU U yCIOBUS TEUECHUS XUMUYECKUX

IIPOTEKAHUS OK30TEepMUYECKUE U IHAOTEPMUYECKUE PEAKIINH. peakuui.
Jdemoncrpanun. Anmapar Kunma.  Pasnoxenue | Paziuuams  3K30TEPMUYECKME UM SHIOTEPMHUYECKUE
Ouxpomara amMmoHus. ['OpeHme ceppl M MarHMEBOH | pEaKIHH.
JICHTBI. Coomnocums peaklMd TOPEHMsT M OIK30TEPMHUECKHE
JlaGopaTtopHble  ONBITHI. 5. BzaumoneiicTBue | peakium.
pPacTBOpPOB XJIOPHJIOB M HOAWJOB Kallusi C pacTBOpoM | Habarooams W onucviéamv XUMHUYECKHUN SKCIEPUMEHT C
HuTpara cepedpa. 6. [lonyuenue runpoxcuna meau(ll) u | momompto pycckoro (pogHOro) si3bIKa U sI3bIKa XUMUU
€ro B3aMOJICHCTBUE C CEPHOU KMCIIOTOM.
7. B3anMonencTBre pacTBOpa COAbI ¢ KUCIOTOU

15-16 | 3akoH coxpaHeHHsT | 3aKOH COXpaHEHHMS MacChl BEHIECTB. XHUMHUYECKHE | DPopmyauposams 3aKOH COXPAHEHUST MAaCChI BEIIECTB.

MAaccCEhI BEIIECTB.
XUMHYECKHUE

ypaBHEHUS

ypaBHeHUs. CocTaBieHHE XMMHMYECKUX YypaBHEHUH.

WNudopmanus, KOTOpYIO HECET XUMHUECKOE ypaBHEHHUE.
Hdemoncrpanun. [Toptpersr M. B. Jlomonocosa u A. JI.

JlaBya3sne. I'openue OnBITHI,

docdopa.
WLTIOCTPUPYIOIINE 3aKOH COXPaHEHHSI MACCHI BEIIECTB.

JlaGopaTtopubie onbiThl. 8. IIpoBepka 3akoHa

COXpPAaHCHUA MacCChbl BCIICCTB Ha puMepe

B3aUMOJICVCTBUS MIETOYM W KucaoThl. 9. IlpoBepka

Cocmaensims Ha €T0 OCHOBE XUMUYECKHE YPaBHEHUSI.
Tpancauposams nHGOPMAIUIO, KOTOPYIO HECYT
XUMHYECKHUE YPABHEHUS.

DKCIEPUMEHTATBHO HOO0MEEPHCOamsb CIIPABEITTUBOCTh

3aKOHAa COXPAaHCHUA MaCChl BEIUICCTB
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3daKOHa COXpaHCHHUA MACCbl BCHICCTB Ha MPHUMEPC

B3auMoieiicTBus miénoun u cosu xenesa(lll)

17-18 | Tuns! xummnueckux | Knaccugpukanus xumuueckux peakuuil mo cocrtaBy M | Knaccuguyuposams XUMUYECKHE pEaKUUM IO IMPU3HAKY
peaximii YHUCIy pEareHTOB W MPOJYKTOB. THIBI XMMHYECKHX | YMCIIAa M COCTaBa PEAareHTOB U MPOIYKTOB
peakumii.  Peakumm ~ coeaMHEHUWs,  pasJOXKEeHHSA, | Xapakmepuzoéamv POJb KaTajau3aTopa B IPOTEKAHUU
3aMeleHus 1 ooMeHa. Karainzaropsl U kaTaius. XUMHUYECKON peaKkiuu.
HdemoncTpauuu. ['openue docdopa, pactBopenue | Habriooams M onucvléams XAMHYECKHH SKCIECPUMEHT C
NpOAYKTa TOPEHHMsS B BOJAEC MW  HCCIECJOBAHUE | TIOMOIIBIO PYCCKOTO (POIHOTO) S3bIKA U S3bIKA XUMUHU
MOJTyYEHHOTO pacTBOpa JIAKMycoM.  B3ammogeiictBue
COJITHOM KHMCIJIOTHI ¢ IMHKOM. [losmydenue ruapoxcuaa
meau(ll) u ero pasnoxeHue Npu HarpeBaHUH.
JlabopaTopubie onbiThl. 10. Pasnoxenue nepoxcuia
BOJIOPO/Ia C MOMOIIbI0 okcuaa Maprania(lV).
11. 3amenieHue xKeae30M MeIu B MEHOM KYTOpOCE.
19 [ToBTOpEeHue u TectupoBanue, perieHue 3a/1a4 U BHITOJTHEHHE

0000I1IIeHNE TEMEL.
IToaroroBka k
KOHTPOJIbHOU

pabote

YIOpaXHEHUH IO TEMe
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20 KonTponbnas pabora 1 «HavanbHble MOHATHS ¥ 3aKOHBI XUMUM))
BasxHeiilue npeacraBuTe/ M Heoprannveckux Bemects. KosimyecrBennbie oTHOMeHusi B xumum (18 1)
21 Bo3nyx u ero CocraB Bo3ayxa. Xapaxmepuzoeames 00BEMHYIO TOJIF0 KOMIIOHEHTA TaKOH
COCTaB [TonsTre 06 00BEMHOI 0TE ((p) KOMIIOHEHTA IIPUPOJHOM I'a30BOM CMECH, KaK BO31YX, U paccuumvléams

[PUPOJIHOM TA30BOM CMECH - BO3/IyXa ¢€ 1o 00BEMY ITOM cMecH.
Pacuyer 00bEMa KOMIIOHEHTA ra30BOIl CMECH 110 €r0 Onucvieams 00bEMHBIN COCTaB aTMOC(HEPHOTO BO3yXa U
00BEMHOM JI0J7I€ U HA0OOPOT. NOHUMAamMb 3HAYEHUE ITOCTOSIHCTBA ATOTO COCTaBa IS
JdemoncTpauuu. OnpeeneHue coaepKanus Kuciaopoaa | 310pOBbs
B BO3JIyX€.

22 Kucnopon Kucnopon. O3omn. [Tonyuenue kucinopona. Cobupanue | Xapaxmepuzogams 030H, KaKk aJUIOTPONHYI0 MOIU(PHUKALINIO

U pacIio3HaBaHHE KUCIOpoaa. XMMHYECKHE CBOICTBA
KHCJIOPOJIa: B3aUMOJCHCTBHE C MEeTallJIaMH,
HEMEeTaJJITaMH U CIIO)KHBIMH BellecTBaMu. [Ipumenenne
kuciopoaa. KpyroBopor kuciopo/ia B mpupoie.
Hemoncrpanuu. [Toaydyenue kucnopoa pa3inoxeHueM
NepMaHTraHaTa KaJus U IepoKCUIa BOAOPOIa.
CobupaHue METOZ0M BBITECHEHUS BO3/lyXa U BOJBI.
Pacnio3naBanue kucnopoza. ['openue Maruus, sxenesa,

yriid, cepsl U Gocopa B KUCIOPOE

KHCJI0opoJaa.

Onucvigamv ~ Pu3nueckue U XUMUYECKHE CBOMCTBA,
MOJy4YeHHE W TPUMEHEHHE KHUCIOPOJAa C HCIOJIb30BAaHHEM
pycckoro (pOHOTO) SI3bIKA U A3bIKA XUMHH.

Vemanaenueams TPUUUHHO-CIICACTBEHHBIE CBSI3U MEXKIY
(GU3MYECKMMHU CBOMCTBaMH KHCJIOpOJa M CrocobamMu ero
coOupaHus.
Ilposooums, HabnOOamMb W ONUCHIGAMb XUMHUYECKUN

OKCIICPUMCHT 1o MMOJIYYCHHIO, CO6I/IpaHI/IIO u
pacCimo3HaBaHUIO  KHUCJIOpOJa C CO6J'IIO)I€HI/IGM IMpaBHJI

TEXHUKHA OE€30MMaCHOCTH
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23 [TpakTrdeckas [Tonydenue, coOMpanue U pacro3HaBaHUE KUCIOPOIa Pabomams ¢ mabopaTopHbIM  00OpyZOBaHHEM U
pabota 3 HarpeBaTelbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C

NpaBUIAMU TEXHUKHU 0€301TaCHOCTH.
Buinonwsams  mpocteiimme  npuéMbl  oOpaimeHHs ¢
1a00paTOpHEIM 00OpYyIOBAaHUEM: COOUpPATh MPHUOOP IS
NOJYYCHHUsI Ta30B, MPOBEPATh €r0 Ha TePMETHYHOCTh H
UCIIOJIB30BaTh JUISI TOJTYYSHHSI KUCIOPO/A.
Cobupams KUCIOPOJ METOJOM BBITECHEHUS BO31yXa U
PAcno3nasams €ro.
Habnooams 3a CBOMCTBAMH BCIIECTB U SBJICHHSIMM,
HPOMCXOJISIIIUMU C BEIIECTBAMH.
Onucviéams ~ XUMHUYECKMH OSKCIIEPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa M SI3BIKA
XUMHH.
Cocmaenams  OTYET 1O pe3ynbTaTaM IPOBEIECHHOTO
JKCHEPUMEHTA

24 Oxcuppl Oxcuapl. O6pazoBaHue Ha3BaHUN OKCHJIOB IO UX Bvioenamyo cylecTBeHHbIE TPU3HAKU OKCHJIOB.

dhopmynam. CocraBnenue GopmMys OKCHIOB IO UX
HazBaHusIM. [IpencraBuTeny OKCHUIOB: BOJA U
YTIICKUCIBIN Ta3, HerameéHas N3BeCTb.

Hemoncrpaumnu. Koyuiekuus oKCHIOB

/Jlasamwb Ha3BaHUS OKCHUJIOB MO UX (popmyrnam.
Cocmasnams GOPMYIIBI OKCHIOB 10 UX Ha3BAaHUSM.
Xapaxmepuzoéams TaKUX TNPEACTABUTENEH OKCUIOB, Kak

BOJIa, YIJICKUCIIBINA Ta3 U HEeraléHasi H3BECTh
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JlaGopaTopHblii onbIT. 12. [ToMyTHEHHE N3BECTKOBOM

BOJIbI IIPU IIPOITYCKAHUM YIJIEKUCIIOrO ra3a

25 Bomopon Bomopon B npupozae. ®uznueckue U XUMUYECKHE Xapaxkmepuzoéamv COCTaB MOJEKYJbl, (U3HYECKHE H
CBOWCTBA BOAOPO/IA, €T0 MOJy4YCHHE U IIPUMEHEHUE. XUMHYECKHE CBOWCTBA, TOJIYYCHHE H MPUMCHCHHE
demoncTpauuu. [lonyyenue, cobupanue u BOJOpOJA.
pacrno3HaBaHue Bojiopojia. ['openue Bogopoaa. Ycemanasnueams TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXITY
BsaumozeiictBue Bogopoaa ¢ okcugom meau(ll). (bU3MYECKMMH CBOWMCTBAaMH W croco0aMu  coOHMpaHus
JlaGopaTopHBIii ONBIT. BOJIOPOJIa, MEKAY XUMHUYSCKUMH CBOWMCTBAMH M  €rO
13. [lomy4yeHue BOAOPO/Ia B3aUMOICHUCTBUEM IIMHKA U MPUMEHEHUEM.

COJISTHOM KHCIIOTBI Ilposooums, Habar0OamMb W ONUCHIBAMb XUMHUYECKHN
IKCIEPUMEHT o MOJTy4YCHHUIO, COOMpaHHIO u
paclo3HaBaHUIO BOJOpPOJAa C  COONIOJEHHEM  IpaBUII
TEXHUKH 0€30I1aCHOCTH.

26 | IIpakTuueckas [Tonmyyenue, cobupanue 1 pacro3HaBaHHE BOIOPOJIa Pabomams ¢ naGopaTopHbIM  00OpyJIOBaHMEM U

pabota 4. HarpeBaTeNIbHBIMU ~ TpHOOpaMH B COOTBETCTBUU  C

MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Buvinonnams  mpocTedlie  OpueMbl  OOpalieHus ¢
nabopaTopHbIM 000pyIOBaHHEM: coOHUpaTh NpuUOOp JUIs
MOJTyYeHUs Ta30B, MPOBEPATh €ro Ha TepPMETHUYHOCTh H
UCIOJIb30BATH JJIS OJIy4EHHs BOAOPOA.

Cobupams BOIOPOJI METOJOM BBITECHEHHUS BO3AyXa |
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Ppacno3nasams €ro.

Habnooams 3a CBOWCTBAMHM BEIIECTB U SIBIICHUSIMH,
MIPOUCXO/ISIIMMHE C BEIIECTBAMHU.

Onucvleams ~XAMHYECKUH SKCHEPUMEHT C  IOMOIIbIO
€CTECTBEHHOI'0 (PYCCKOTO WJIM POJHOIO) S3bIKAa U SI3bIKa
XUMHUHU.

Cocmaénams  OTYET TNO pPeE3ylbTaTaM MPOBEIECHHOTO

OKCIICPUMCHTA

27

Kucnotsl

Kucnotsl, ux cocras u knaccuduxanus. MHIuKaTopsl.
Tabnuua pactBopumoctu. CosisiHast U cepHasi KUCIOTHI,
UX CBOWCTBA U IPUMEHEHHE

Hemoncrpaumnu. Koyuiekuus MUHEPATbHBIX KUCIOT.
[IpaBusno pazdaBieHus CEpOi KUCIOTHI.
JlabopaTopHBIi ONBIT.

14. Pacno3HaBaHH€E KUCIOT HHAUKATOpaMHu.

Ananuzuposams coOCTaB KUCIOT.

Pacnoznaéams KUCI0THI ¢ TOMOLIBIO MHIUKATOPOB.
Xapakmepuzoeamv TpPENCTaBUTENEH KHUCIOT: COJSIHYIO H
CEepHYIO.

Ymemv XapakTepu3zoBaTh PacTBOPUMOCTh COEAMHEHUH C
HOMOIIBIO TaOJIMIIBI PACTBOPUMOCTH.

Ycemanaenueams TIPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
CBOMCTBaMM COJISHOM W CEPHOM KHUCIOT U OOJACTIMHU HX
MPUMEHECHHSL.

Ocosnasams ~ HEOOXOAUMOCTh  COOJNIIOJICHHUSI  MpaBHII

TEXHHKHU 0€30MacHOCTU npu pa60Te C KHMCJIOTaMH.
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28 Conu Conu, ux cocraB 1 Ha3BaHusl. PacTBopuMocTs conell B | Xapakmepuzoeams cONM  KakK IMPOLYKTbl 3aMELICHUS
Bozie. [IpencraBurenu coneil: XIopua HaTpus, KapOOHAT | BOJOPO/a B KUCIOTE HAa METall.
HaTpusl, GpocdaT KanbLus. 3anucvieams GopMyIbl Coeit IO BaJIEHTHOCTH.
Hemoncrpanuu.  Kosmreknus — coneir.  Tabmuma | Hasvieams comu o Gpopmyiiam.
pPacTBOPUMOCTH OCHOBaHUM, KUCJIOT U COJIEN B BOJIE Hcnonvsoeams TabIHILy pacTBOPUMOCTHU JUISL
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacué€Tsl 1o Gopmyaam coiei
29 KomnuuecTtBo [Tocrosinnas ABoraapo. KomnuectBo BemectBa. Monb. | O6vsicHamb, 4YTO TaKoe KOJUYECTBO BEIIECTBA, MOIIb,
BELIECTBA Mounsipras macca. KparHble enuHUIBI W3MEpeHMsl | IOCTOsIHHAsE ABOrajipo, MoJIsipHasi Macca.
KOJIMYECTBA BELIECTBA — MWUIMMOJIb M KWIOMONb, | Pewams  3ajaud ¢ WCHOJB30BAHHUEM  IOHATUH
MUJUIUMOJISIPHAS. M KUJIOMOJISIpHAsi MacChl BEIIeCTBA. «KOJTMYECTBO BEIECTBAY, «MOJIIPHAS Maccay, «IOCTOSIHHAs
PacueTsl ¢ uHCHONB30BaHMEM TMOHATHH «KOJIWYECTBO | ABOraJpo
BELIECTBA»,  «MOJIIpHAsT  Macca»,  «IOCTOSIHHAsS
ABorazpo».
JNemoncTpanuu. HekoTopble MeTasbl, HEMETAUIbl U
COEIMHEHUS KOJMYECTBOM BellecTBa B 1 MOJIb
31 | MomnsipHbIil 00beM 3akoH ABoraapo. MomspHblii 00beM ra3000pa3HbiX | O0vsicHAmMb, 4YTO TaKoe€ MOJSIPHBIE  00BeM  ra3os,

ra3o00pa3HbIX

BCIICCTB

BCIICCTB. OTHOCI/ITGHLHaﬂ IINIOTHOCTH OAHOI'0 rasa IIO
JIPyromy.
KpaTHBIe CANHUIBI U3MCPCHUSA — MI/IHHI/IMOJI}IpHLIﬁ u

KIJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB.

HOPMaAJIbHLIC YCJIOBUA.
Pewamo 3agaun ¢ UCIOJIB30BAHUEM HOHITUM «KOJIHYECTBO
BCIICCTBA», KMOJIApHAasA MaccCa», ((MOJ'ISIpHLIf/'I 00BEM Tra3oB»,

«MOCTOSsTHHAsE ABOTaapo».
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PacuéTel ¢ HCHOJBL30BAaHHUEM IIOHATUH «KOJIUYECTBO
BEIIECTBA», «MOJISIPHAs Macca», «MOJIPHBIA 00beM

ra3oB», «IIOCTOsAHHAasA ABoraL[po».

demoncTpanuu. Moxgens  MoysipHOrO  oOBeMa
ra3000pa3HbIX BEIIECTB
32-33 | Pacuérel o Pacyetrbl ¢ wucCHONb30BaHHEM TOHATUH «KOJIUYECTBO Xapaxmepuzosams KOJIMYECTBEHHYIO CTOPOHY

XUMHYECKUM BEIIECTBA», «MOJISIPHAs Macca», «MOJIAPHBIM O0bEM | XUMUYECKUX OOBEKTOB U MPOIIECCOB.

YpaBHEHUSIM ra3oB», «4UCIO ABOTaapo» Pewams  3amaum ¢ HUCNONB30BAaHHEM  MOHSATHUI
«KOJIMYECTBO BEIECTBA», «MOJISIPHAS Maccay, «MOJISPHBINA
00beM razoBy, «ITOCTOSIHHAs ABOTaApO»

34 | Boma. OcHoBanus I'unpocepa.  KpyroBopor Bomsl B mpupope. | O0vsicHams, YTO  TaKO€  «OCHOBAHHUS»,  «UIEIOYH,
dusznueckue U XUMHYECKHE  CBOMCTBA  BOJIBI: | «KAUE€CTBEHHAS PEAKIUS», «HHIUKATOPY.

B3aMOJICUCTBHE C OKCUJAMHU.

OcHoBaHus, UX coctaB. PacTBOpMMOCTb OCHOBaHUU B
BoJie. MI3MeHeHne OKpacKu WHJIMKATOPOB B IIEJIOYHOMU
cpene. [IpencraBurenu menovye: rTUAPOKCUABI HATPUS,
KaJIus U KaJIbIIUs.

OCHOBaHUM.

JdemoHncTpanmu. Komneknus

JlabopaTopuble onbIT. 15. U3MeHeHue oOKpacku

HHAUKATOPOB B IIEIOYHOM cpeace.

Knaccugpuyuposams ocHOBaHUS 110 PAaCTBOPUMOCTH B BOJIE.
Onpedensamob MPUHAATICKHOCTH HEOPTAHHUECKUX BEIIECTB K
KJIacCy OCHOBaHU 1o opMmyIie.

Xapaxmepuzoseams CBOWCTBA OTIEIbHBIX MPEIACTABUTENEH
OCHOBAaHHUI.

Hcnonvzoeams TabIUIly pacCTBOPUMOCTH TSI OTIPEACTICHUS

PACTBOPUMOCTHU OCHOBaHMI.
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35 PactBopsI. PactBopuTens u pacTBopéHHOE BemecTBO. PacTBOpbl. | O6bacHAmMb, YTO TaKOE «MaccoBas OIS PAaCTBOPEHHOTO
MaccoBas nousst | PactBopeHnue. I'mppatsr. Maccosas JIOJISL | BELIECTBAY.
pPacTBOPEHHOTO pacTBOpEéHHOrO BemiectBa. Pacuérbl, cBsi3aHHBIE C | Ycmaunaenueams — aHamoruM ¢ OOBEMHOM  joieit
BEILIECTBA HCIOJIb30BaHUEM HOHATHUS «MaccoBas JI0J1s1 | KOMIIOHEHTOB ra30BOM CMECH
PacTBOPEHHOTO BELIECTBAY. Pewamsy 3amaun ¢ UCIONB30BAaHUEM TOHITUH «MaccoBas
JlabopaTopublii  ombIT. 16. O3HakoMJieHHWE C | IOJS  DJIEMEHTa B BEIIECTBE»,  «MaccoBas  JOJs
npernapatamMy JOMalllHed WM HIKOJIbHOM anTedyku — | paCTBOPEHHOTO BEILIECTBAY, «00BeMHas J0J1s1
pacTBOpaMH  NEpOKCHAAa  BOAOPOAA,  CIHUPTOBOM | ra3000pa3HOIO BEILECTBA»
HAaCTOMKM MOJa ¥ HAIIATBIPHOTO CIIUPTA
36 [TpakTrueckas [IpuroToBnenue pacTBOpoB cojied ¢ UX 3agaHHOW | Pabomams ¢ nabopaTOpHbIM  OOOpPYAOBaHMEM U
pabota 5 MaccoBOM fomen HarpeBaTeJbHBIMU ~ NpHOOpaMM B COOTBETCTBUM  C

IIpaBUJIaMU TCXHUKHA 0C30ITaCHOCTH.

Buvinonnams  mpoctedlie  mpueMbl  oOpalleHusT ¢
71a00paTOPHBIM 00OPYIOBAHUEM: C MEPHBIM LMJIUHIPOM, C
BECAMHU.

Habniwooams 3a CcBOWCTBAMM BELIECTB M SIBICHHUIMH,
MIPOUCXOISAIIIMMH C BEIIECTBAMH.

Onucviéams SKCHEPUMEHT C TOMOUIbIO €CTECTBEHHOI'O
(pycckoro WM pPOAHOTO) sI3bplKa M SI3bIKA  XUMHH.
Cocmasnsaims OTYETHI IO PE3yIbTaTaM IIPOBEIEHHOTO

JKCIIEPUMEHTA
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T'omosums pacTBOpPbl C ONPEACICHHOM MacCOBOM JOJIEH

PacTBOPEHHOT'O BELIECTBA

Jomarumnit BripanuBanue KpUCTAIJIOB ATFOMOKATUEBBIX KBAaCIOB | Buinonnsams 6e30MacHbIe B JOMAITHUX YCIOBHSIX
IKCIIEPUMEHT 2 WJIA METHOTO KyIlopoca 9KCIIEPUMEHTEHI, IIPOBOIUTH HAOTIOACHUS 32 POCTOM
KpHUCTAJUIOB.

Ogpopmnsims OTYET O MPOJICTAHHON padOTE C

HCITIOJIb30BAHUEM PYCCKOT'O A3bIKA U A3bIKa XUMHUHN

37 O06o00meHne U cucTeMaTu3aus 3HaHui 110 TeMe «BaxHee mpecTaBUuTe HeOpraHMIeCKUX BemecTB. KoianmuecTBeHHbIE OTHOIICHHS B
XUMUH
38 KoHTposbHast pabota 1o Teme «BakHelme npecTaBUTeIM HEOpraHWIECKUX BenlecTB. KonmuecTBEHHbIC OTHOIICHHS B XMHH
OcHOBHBIE KJIACCHI HEOPraHudecKux coequuenui (10 1)
39 OKcuabl: O06o00menue cBeneHnii 00 okcuaax, ux knaccuukanuu, | O6vACHAMb, YTO TaKOe HEeCcoJIeo0pa3yrolue OKCHUIBI,

KJ'IaCCI/I(l)I/IKaHI/Iﬂ M | Ha3BaHMAX U cBolicTBax. CiocoObI MOJIYYCHHA OKCHUI0B coneo6pa3y}0mne OKCHJbI, OCHOBHBIC OKCHAbI, KMCJIOTHBIC

CBOMCTBA JlabopaTopHbIe ONBITHI. OKCHJIBL.
17. BzanMopelicTBUE OKCUAA KaJIbLIUS C BOJOM. Xapaxkmepuzoéamy ~ 0O0IME  XUMHYECKHE  CBOMCTBA
18. IloMmyTHEHHE N3BECTKOBOM BOJIbI coJIe00pa3yloImUX OKCHJIOB (KUCIOTHBIX M OCHOBHBIX)

Cocmasnams ypaBHEHHS PEAKIMN C Y4aCTHUEM OKCHJIOB.
Habnwooams n onucvieams peakiiiy ¢ y4acTHEM OKCHJIOB C
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIJIM POJHOTO) sI3bIKA U

SA3bIKaA XUMHH.
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Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWCTBAa OKCHJIOB C COOJIIOJJCHHEM TMpaBWJI TEXHHUKH

0e30MMacHOCTH
40 OcHoBanus: OcHoBaHusl, UX Kiaccu(uKanus, Ha3BaHUs U cBoicTBa. | Cocmaegniams ypaBHEHUS pPeaKkiuil ¢ yyacTHEM OCHOBAaHUH.
kinaccupukanus U | BaumoneicTBue ¢ KUCIOTaMU, KUCIOTHBIMU OKcugamu | Habarooams M onuceiéams pPeakluu ¢ y4acTHEM KHCJIOT C
CBOICTBa u consiMu. Pa3znoxeHne HepacTBOPUMBIX OCHOBAHHIL. | IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U
CriocoOsl MoTy4eHus: OCHOBAHUH. SI3BIKA XUMUH.
JlabopaTopublie onbIThl. 19. Peakuus HeliTpanuzauuu. | [[posooums  ONBITHI, MOATBEPKAAIOIINE  XUMHUECKHE
20. Ilomyuenme rtuapokcuna wMemu(ll) w  ero | cBoiicTBa OCHOBaHMH, C COONIOJEHHUEM MPaBUI TEXHHUKHU
B3auMojieiicteue ¢ kucnotod. 21. Paznoxenue | 6e3omacHoCTH
rugpokcuaa meau(ll) npu HarpeBaHuy.
41-42 | Kucniotsr: Kucnorel, ux xnaccudukaruss u HazBanus. OOmue | Xapakmepuzoeams 001I1e XUMUUYECKHE CBOMCTBA KUCTIOT
Kiaccuukanuss U | XUMHYECKHE CBOWMCTBA  KUCHOT. BzammonerictBue | Cocmasnams yYpaBHEHUS PEAKIHMM C y4acTHEM KHCIIOT.
CBOMCTBa KHCIIOT C MeTaulaMU. OJEKTPOXUMHUYECKUuN psna | Habniooams n onucviéams peakiuu ¢ y4acTHEM KHUCIOT C

HaNpPsDKEHUA METAJUIOB. B3auMonencTBue KHUCIOT ¢

OKCHJAMH METAJUIOB. B3aumMoaencTBHE KHCIOT C
OCHOBAHUSIMH — peakuus HEUTpAIU3aLIHH.
B3aumoneiicteue kucinor ¢ consamu. [lonmydeHue

OECKHUCIOPOHBIX U KUCIOPOJICOICPIKAIIIX KHCIIOT.
JlaGoparopHbie onbIThl. 22. B3anmoaeicTBue KUCIOT

¢ MeTtayuiaMu. 23. B3zaumonencTBrue KUCIOT C COJISIMA

MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POIAHOTO) S3bIKA U
SI3BIKA XUMUH.
Ilposooums  OMBITHI,

MOATBCPKAAIOIINC XUMHNYECKHEC

CBOMCTBaA KHUCJIOT, C CO6J'IIOJICHI/ICM npaBujl TCXHHUKHU

0€30ITaCHOCTH
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43-44 | Comu: Comnu, ux Kiaccuukanus u cBOMcTBa. | PaznuuaTe NOHATHUA «CPEOHHUE COJIM», «KHCIBIE COJINY,
Kkinaccupukanus ¥ | BzauMmopeiictBue coieil ¢ MeTauiaMd, OCOOCHHOCTH | «OCHOBHBIC COJIM.
CBOMCTBA ATUX peakiui. BzaumoiencTBre coel ¢ COsIMU. XapakTepru3oBaTh OOIIHUE XUMHYECKHE CBOMCTBA COJICH.
JlabGoparopubie onbiThl. 24. O3HakomieHue ¢ | Cocmagnsims ypaBHEHUSI PpEaKIM € y4aCTUEM COJICH.
KoJUleKuen coneir. 25. BzaumopelictBue cynbdata | Habniooams M onucvléams peakluyd ¢ y9acTHEM COJEH ¢
menu(ll) c sxemezom. 26. BzaumopeicTBue coiieit ¢ | MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U
COJISIMHU. SI3BIKA XUMUH.
1Ipogooums  OMBITHI, MOATBEPKAAIONINE XHUMUYECKUE
CBOWCTBAa coJled C COONIOJIGHUEM TMPaBHJ  TEXHHUKH
0€30MacCHOCTH
45 ['enernyeckas cBs3b | ['eHeTHMUeckre  pAOsl  MeTaula HW  HeMmerTauia. | Xapakmepu3o8amp MOHITHE «T€HETHUYECKHUM PSAI».
MeXAy  KiaccaMu | ['eHeTHueckas CBsI3b MEXAY KiaccaMu HEOPraHWUYECKuXx | Murocmpuposams TEHETUYECKYI0 B3aUMOCBS3b MEKIY
HEOPTraHUYECKHUX BEIIIECTB. BEIIECTBAMHU:
BEII[ECTB JlabopaTopHble onbIThl. 27. ['eHeTHyeckas CBsI3b Ha | MPOCTOE BEIIECTBO — OKCHJI — T'MJIPOKCH]T — COJIb.
MIpUMEpPE COETMHEHUN MeTn 3anucvieams  ypaBHEHUS pPEAKUUH, COOTBETCTBYIOIIMX
MOCJIEIOBATEIbHOCTH («uemouke») MIpeBpaIeHU I
HEOpPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB.
46 [IpakTuueckas Pemrenue skcnepuMeHTaNbHBIX 3a7a4 Ymemsv obOpamatrbest ¢ 1a00paTOpHBIM 00OPYIOBAaHHUEM H
pabota 6 HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C

MpaBWJIaMU TEXHUKH 0€30IacHOCTH.
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Pacnosnasams HEKOTOPbIE AHWOHBI U KATUOHBI.
Habntooams cBOWCTBA 3JIEKTPOIUTOB U MPOUCXOAALINX C
HUMU SIBJICHUH.
Habniwooams wm  onucvliéams  peakuuu € y4yacTHEM
NIEKTPOJIUTOB C TMOMOIIBIO €CTECTBEHHOIO (PYCCKOIrO WM
POJIHOTO) fA3bIKA U A3bIKA XUMUH.

@OpMleMPOGClmb BBIBOJBI 10 pPE3yJjibTaTaM IPOBCACHHOTO

JKCIIEPUMEHTA
47 O06006mieHne U cucTeMaTu3ays 3HaHui 110 TeMe «OCHOBHBIE KIacChl HEOPTaHUIECKUX COCTMHEHUI
48 KonTponbhas pabota no teme «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHUI
Iepuoanuecknii 3axon u [lepnoanueckas cucrema xumudeckux 3jiemeHToB /I. . MenaesieeBa u cTtpoeHue aroma (8 1)
EctecTtBeHHbIe EctecTBeHHble cemeicTBa XHMHUYECKUX 3JIEeMEHTOB: | O0bsAcHAMb TIPU3HAKY, MTO3BOJIAIONINE O0BEAUHATH TPYIIIIbI
49 cemeiicTBa IIEJIOYHbIE U IIEIOYHO3EMENIbHBIE METalIbl, TAJIOTE€HbI, | XUMUYECKUX IEMEHTOB B €CTECTBEHHbIE CEMENCTBRA.
XUMUYECKHX uHepTHhIE (OIaropojHbie) Ta3bl. AMdoTepHOCTh. | Packpviéams XUMUYECKUA CMBICT (STUMOJIOTHIO) Ha3BaHUMN
JJIEMEHTOB. AmdoTrepHble OKCUIBI U THUAPOKCHUIBL. KOMIIEKCHBIE | €CTECTBEHHBIX CEMENUCTB
AmMdoTepHOCTh COJIH. Apeymenmupoeams OTHOCUTEIIBHOCTh HaA3BaHUSI «MHEPTHBIE
JlaGopaTopHuble ONBITHI. 28. [Tomryuenue | ra3ni»
aMQOTEepHOr0 THUAPOKCHAA M  uUccilepoBaHue ero | Oovacuams, UYTO Takoe «aM(OTepHble COEIUHEHUS.
CBOWCTB. Habniooams n onucvleams peakuii MeX]y BEIIECTBAMHU C

TTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
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Xapaxmepuzoéams JIBOWCTBEHHBIN XapaKkTepe CBOWCTB
aM(OTEPHBIX OKCUIOB U THAPOKCHIOB.

Hpoeodumz; OIBITBI II0 IIOJYYCHHUIO W IOATBEPKIACHHUIO

XUMHUYECKMX  CBOMCTB  aM(OTEpPHBIX  OKCHIOB MU
THIPOKCHUAOB  C  COOJIOJGHWEM  TPaBHJI  TEXHHUKH
0€30MacHOCTH.
50 OTkpbiTHE Otkpeitue JI. M. MenneneeeiM  Ilepuoguueckoro | Pasauuams €CTECTBEHHYIO U UCKYCCTBEHHYIO
J. . MenneneeBbIM | 3akoHa M co3faHue uM llepuoauueckoil cucTeMsl | KiaacCU(UKALUU.
[Tepuoaunueckoro XUMHUYECKUX 3JIEMEHTOB. Apeymenmupoeams oTHecenue llepuonnyeckoro 3aKkoHa K
3aKOHa JdemMoHcTpanuu. Pasznuunbie bopmbl TaOJIHI] | €CTECTBEHHOM Kilaccu(uKanuy.
NePUOJINYECKOI CHCTEMBI. MogpenupoBanue | Mooeruposams XMMUYECKHE 3aKOHOMEPHOCTH C
IIOCTPOEHHUS ITepuoanueckon CHCTEMBI | BBIIEJICHUEM CYILECTBEHHBIX XapaKTePUCTUK OOBEKTa U
J1. 1. Menneneena MIpPE/ICTaBICHUEM UX B POCTPAHCTBEHHO-TpadUUECKO Uiu
3HAKOBO-CUMBOJIMYECKOU opme
51 OcHoBHBIE CBeleHUs | ATOMBI Kak (oOpMa CYIIECTBOBAHUS XHMHUYECKUX Ob6vsacuams, 4TO TAKOE «IIPOTOH», KHEHUTPOHY,

O CTPOCHHUH aTOMOB.

351eMeHTOB. OCHOBHBIE CBEJICHHSI O CTPOCHUU aTOMOB.
Jloka3aTenbCcTBa CIOXKHOCTU CTPOEHUSI aTOMOB. OTIBITHI
Pesepdopna. [InanerapHas Moaenb CTpOSHHS aToMa.

CocraB ATOMHBIX AACP: IIPOTOHHI, HCﬁTpOHBI.

OrHocuTenbHas aTOMHAs Macca. B3anMOoCBSI3b NOHATHI

«IIPOTOHN, «HGﬁTpOH)), «OTHOCHUTCIIbHasA aToOMHasd

«ONEKTPOH», «XXUMHUYECKUN AIIEMEHT), «MaCCOBOU YUCIION.
Onucvleams CTPOEHUE SITJPa aTOMa UCTIOJIb3YsI
[lepuoanueckyro CUCTEMY XUMUUYECKHUX JIEMEHTOB
. . Menneneena.
THonyuams THGOPMAIUIO TIO XUMHH U3 PA3TUYHBIX

HUCTOYHUKOB, aHaA1Uu3upoeanivb e€.
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Mmacca».

JemoHcTpanuu. Moienu aToMOB XUMHYECKUX

3JIEMEHTOB
52 Crpoenue Mukpomup. OnektpoHbl. CTpoeHHE JIIEKTPOHHBIX | OObsicHAmMb, YTO TaKOe DIEKTPOHHBIM  CIOHW WK
JIEKTPOHHBIX ypOBHEH aToMOB XHMMHUYeCKHUX 3ieMeHTOB Ne 1—20. | sHepreTHuecKuii ypoBeHb.
YpOBHEI aTOMOB [TonsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE. Cocmaenams CXE€Mbl PpacHpeleleHus dSJEKTPOHOB IO
XUMHYECKHUX ANEKTPOHHBIM CJIOSIM B DJIEKTPOHHON 000JIOUKE
aemeHToB NeNel-20
B Tabmume /1. U.
Menneneena.
53 [Mepuoamueckuii N3oromsl. Ou3nvecKuii CMBICT CUMBOIIUKH | Packpviéams (PU3NYECKUIl CMBICI: TMOPSAKOBOIO HOMepa
3aKOH [epunonnueckoit CHCTEMBI. CoBpemeHHas | XMMUYECKOTO 3JIEMEHTa, HOMEpa Iepuoja U HoMmepa
. Y. MenneneeBa u | dopmynupoBka [lepuoanueckoro 3akona. H3mMeHEHUs | TpYIIIbL.
CTpOEHHE aToma CBOMCTB DJJIEMEHTOB B TMepuojAax U Tpynmax Kak | O0vsacHAmb 3aKOHOMEPHOCTH U3MEHEHHSI METAJUTMUECKUX U
(GYHKIUS CTPOSHHUSI DJICKTPOHHBIX 000JI0UEK aTOMOB HEMETAJUTMUYECKUX CBOWCTB XMMHYECKHX JJIEMEHTOB U HX
COCJTMHEHUH B IMEPUOJIaX U TPYIIIAax
54-55 | XapakTepuctuka XapakTepucTuKa DdJIeMEHTa-MeTalla M JJIeMeHTa- | Xapakmepu3oeams ~ XUMHYECKHE  JJIEMEHThl  1—3-To
XUMHUYECKOTO HEMeTallyla TO0 WX TMoNokeHntio B Ilepuonudeckoii | mepuoIoB Mo UX ToJoKeHuio B [lepumonuyeckoii cucreme

9JICMCHTA Ha

OCHOBAHHHU €TI0

ITOJIOKCHHUS B

cHCTeMe XuMHUecKkux 3aeMeHToB /1. . MeHaeneena.
JeMoHcTpamun. Mojieii aToMOB 3JIeMeHTOB 1—3-10

TIEPUOJIOB

XUMHYECKUX d1eMeHTOB J[. 1. MeHaeneena.
Apeymenmuposams CBOWCTBA OKCHIOB U THAPOKCHJIOB

METaJUIOB U HEMETAJIJIOB IIOCPEACTBOM YPAaBHEHUI peakui
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[Tepuoanueckoit
CUCTEME

56 3HaueHue CooOmieHust  yyammxcs O OKH3HM, HaydHOW | | Onpedenams UCTOYHUKU XUMUYECKON HH(pOpMaUu
Ilepuonuueckoro obmectBeHHoil  gearensHoctn [ V1. MenneneeBa | [lonyyams HeoOXOAUMYIO HH(DOPMAIUIO U3 Pa3IMYHBIX
3aKOHAa U «I[lepuonudyeckoMy 3aKOHY HE€ TPO3UT pa3pylIC€HHE, a | HICTOYHUKOB, AHAIU3UPOBAMY eé, ogopmasams
[Tepuognueckon TOJIBKO pPa3BUTHE U HAJCTPOUKH 00EIIAI0TCS» UH(POPMALIMOHHBIA TNPOJYKT, npe3eHmosams €ro, eecmu
CUCTEMBbI HAy4YHYIO JUCKYCCHIO, OMmCmaueéams CBOIO TOUKY 3pEHUs
XUMHYECKHUX WIH KOppeKmuposams €&
sneMenToB /[. W.
MenneneeBa

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuu (8 1)
57 Honnas WNonnas xumuyeckas cBs3b. HoHbl, o00pazoBanHble | QOBACHAMb, UTO TAKOE HOHHAS CBSI3b, HOHBI.

XUMHNYECKaA CBA3b

aTOMaMH METAJUIOB U HeMeTauioB. Cxembl 00pa3oBaHUs
WOHHOW CBSI3U JJIs1 OMHApHBIX coequHeHuil. MoHHBIe
KpUCTAIITMYECKHE PemeéTKu U (PU3MUeckue CBOWCTBA
BEIIECTB C OTUM THUNOM pemérok. Ilonarue o
(hopMyIBEHON eAMHUIIE BEIIECTRA.

Jemoncrpauuu. Buneodparments! u cnaitnsl «VMonnas
XAMHYECKas CBA3b». Komlekmus BemecTB ¢ HOHHOHN
XUMHYECKON Mopenn

CBA3BIO. HOHHBIX

Xapaxmepuzoeames MeXaHU3M 00pa30BaHUsI HOHHOMN CBSI3H.
Cocmasnsaims cxeMbl 00pa30BaHUsl HOHHOHN CBSI3U.
HUcnonvszoeams 3HaAKOBOE MojenupoBaHue.  Onpedensimo
TUI XUMUYECKOM CBsI3U MO (opMyJie BELIeCTBa.

IIpusooums npuMepsbl BEILIECTB C HOHHON CBS3BIO.
Ycmanasnueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXKIY

COCTAaBOM BEIIECTBA U BUJIOM XHMMHYSCKOMN CBA3U, MCKAY

HOHHOU CBS3BIO U KpUCTATNIMYECKUM CTPOCHHUEM BCHICCTBA,
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KPUCTAIUIMYECKUX PEIIETOK.

MCXKAY KPpUCTAJUIMYCCKHUM CTPOCHHEM BCIICCTBA U €TI0

(U3HYECKUMU CBOMCTBAMH

58 KoBasieHTHas KoBanentnass xumuueckas CBsI3b. OJEKTPOHHBIE U | OObACHAMb, YTO TAKOE KOBAJIEHTHAS CBS3b, BAJICHTHOCTD.
XAMHYECKas CBSA3b cTpykTypHBbIe Qopmynsl. KoBanentHas nenomsipHas | Cocmagnsams cXeMbl 00pa30BaHUsI KOBAJICHTHOM
cBsi3b. Cxembl 00pa30BaHUSI KOBAJICHTHOW CBS3HM JUIS | HEMIOJISIPHOM XMMHUYECKON CBSI3H.
OMHApHBIX coelWHEHUN. MoneKkynspHble U aToOMHbIE | Mcnonbv3o6ams 3HAKOBOE MOACIUPOBAHNE.
KPUCTAITTMYECKHE PEIIETKHU, CBONCTBA BELIECTB C 3TUM | Onpedenams TUN XUMUYECKOU CBA3H 1O hopMyIie
TUIIOM PEIIETOK. BELIECTBA.
Jemoncrpanun.  Buaeodparmentsl u  ciainasl | [lpusodums mpuMeEpHl BEIIECTB ¢ KOBAJICHTHOH CBSI3BIO.
«KoBasieHTHass  xumuyeckass  CBa3b».  Komiekuus | Yemanasnueams NPUUMHHO-CIEICTBEHHBIE CBA3U MEKITY
BEILIECTB MOJEKYJSIPHOTO K aTOMHOIO CTPOEHHS. | COCTABOM BEILIECTBA U BUJIOM XUMUYECKOM CBA3HU, MEXKY
Mogaenu MOJIEKYJISIPHBIX M aTOMHBIX KPUCTAJUIMYECKUX | KOBAJIEHTHOM CBSA3bI0 M KPUCTAILNINYECKUM CTPOCHUEM
PELIETOK. BEIIECTBA, MEKY KPUCTAUIMYECKUM CTPOCHUEM BEILIECTBA
U ero (pu3nYecKUMH CBOMCTBAMU
59 KoBanienTHas DNEeKTpOOTPULIATEIbHOCTD. Py ObvscHamsp, YTO TaKoe KOBAJICHTHAs TOJSpHAas CBS3b,
MoJIsIpHas 3JIEKTPOOTpULIATENbHOCTH. KOBaJIeHTHAs MOJsipHas 3JIEKTPOOTPHUIIATEIHFHOCTD, BOSTOHKA UITH CYyOIUMAIIUS.

XUMHNYECKaA CBA3b

Xumuueckas cBs3b. Junons. Cxemsl 00pazoBaHUs
KOBAJIEHTHOH MOJIAPHOM CBSI3M [Tl OMHAPHBIX
COCIMHEHUI. MOJEKYJIApHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PELIETKH, CBOMCTBA BEILECTB C OTUM

TUIIOM PEILETOK.

Cocmasnsams cxeMbl 00pa30BaHUsI KOBAJIEHTHOMN MOJISPHON
XUMHUYECKOH CBSA3U.

Hcnonv306ams 3HAKOBOE MOJIETTUPOBAHUE.
Xapakmepuzoéamb MEXaHU3M O00pa3oBaHUSA MOJSPHOM

KOBAJIEHTHOU CBS3H.
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JdemoncTpanuu. Mojaenu MOJEKYISPHBIX M aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

Onpedenamy THUN XUMHYECKOH CBSI3M 1O  (opmylie
BELIECTBA.

Ilpusooumsv TpuMepbl BEIIECTB ¢ KOBAJICHTHOW IOJISIPHON
CBSI3bIO.

Ycemanaenueamb TPUUMHHO-CIICACTBEHHBIE CBSI3U MEXIY
COCTaBOM BEIIECTBA M BUJOM XHMHYECKOW CBSI3U, MEXKIY
KOBAJICHTHON CBSI3bI0 U KPUCTANIMYECKUM CTPOCHUEM
BEIIECTBA, MEXKAY KPUCTALTUYECKHIM CTPOCHHEM BEIIEeCTBA
¥ ero (PM3NYECKUMHU CBOWCTBAMH.

Cocmaenams  popmMysibl  OMHAPHBIX  COCAMHEHUH IO
BaJCHTHOCTH M HAXOOUMb BAJEHTHOCTU JIIEMEHTOB IO
(dopMmysie GMHAPHOTO COCIUHEHMS.

Hcnonvzosams MaTCpruaJIbHOC MOACIUPOBAHNEC

60

Merannuueckas

XUMHUYCCKaAsA CBA3b

Mertannnueckas XUMUYeCKasi CBA3b M MeTaJUIMuecKas
KpucTajmmueckasi pemérka. CBONCTBa BEUIECTB C 3TUM
THUIIOM PELIETOK. Envnasg npupoma XUMHYECKHX
CBSI3EH.

JemMoHcTpanun. BuneopparmeHTs! U craiabl
«Merannuyeckas XuMudeckas cBs3b». Komnekus
«MeTansl U CIUIaBbI».

JlabopaTopubie onbIThI. 29. M3rotoBieHne Moaem,

Obvscrams, 9TO TAKOE METAIUTHYECKAs CBS3b.

Cocmaenams ~ cXeMbl ~ 00pa30BaHUS  METAJUTMUECKOMN
XAMHUYECKOH CBSA3U.

Hcnonvzoeams 3HaAKOBOE MOJICIIMPOBAHHUE.
Xapaxmepuzosamso MEXaHH3M o0Opa3oBaHUs
METAJTINYECKOH CBS3H.

Onpedensms TN XUMHYECKOM CBSI3U 1O opmyne

BEIECTBA.
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WUTIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKOM CBA3U

Ilpusooums ipuMepsI BEIIECTB C METAIITUYECKOMN CBS3BIO.
Ycmanasnueamb TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY
COCTAaBOM BELIECTBA U BHUJIOM XHMHUYECKOH CBS3U, MEXKIY
METAIIMYECKON CBSI3bI0 M KPUCTANIMYECKUM CTPOCHHEM
BEILIECTBA, MEX/Y KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA
U €ro pU3n4ecKMMH CBONCTBAMHU.

Hcnonvzosams MaTCpPHUaJIbHOC MOACIUPOBAHNC

61 | Crenens okucnenuss | Crenenb okucieHus. CpaBHEHHE CTENIEHU OKUCICHUS U | ObvicuAmb,  UYTO  TaKOE  «CTENEHb  OKUCICHUS»,
BajieHTHOCTH. [lpaBuia pacuéra cTeneHel OKUCIIEHUS | «BaJECHTHOCTH.
1o GpopmysaamM XUMUYECKUX COEIMHEHUN Cocmasnams  HopMmysnabl OWHApHBIX COEIUHEHHM Ha
OCHOBe 0011ero crioco0a UX Ha3BaHUM.
CpasHusams BaJ€HTHOCTD U CTENIEHb OKUCIICHHUS.
Paccuumvigeamy ~ creneHn  OKHCIEHHMs 10  (opMynaM
XUMHUYECKHUX COETUHEHUM
62 OxucnuTensHo- OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. ObvsacHamb, YTO TaAKOE OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
BOCCTaHOBUTENbHBIE | OmpeneneHne CTENeHeH OKUCIEHUs Ul DJIEMEHTOB, | peaKlUHM, OKUCIUTENb, BOCCTAHOBUTENb,  OKHUCICHHE,
peakuuun 00pa3yloImMX BEIECTBA pa3HbIX KJIAaccoB. Peaknuu | BOCCTaHOBIICHUE.

HOHHOTO OOMEHA U OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbBIC
pCaKknuu. OKHCIUTEIb U BOCCTAHOBHUTCIIb, OKHUCJICHUC U
BoccTaHoBjJaeHHE. COCTaBICHHE ypaBHeHI/Iﬁ OKHCIIHUTCIIb
HO-BOCCTAHOBUTCIIBHBIX

peakuui METOIOM

Knaccuguyuposame XumMudeckue peaxkiuil Mo MpU3HAKY
«M3MEHEHHE CTENIEHEN OKUCIIEHHS DJIEMEHTOBY.
Onpedensams OKHUCIUTENb W BOCCTAHOBHUTENb, MPOLECCHI

OKHCJICHHSA U BOCCTAaHOBJICHHA.
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AJIEKTPOHHOTO OasiaHca.
JdemMoncTpauuu. B3anMozaeicTBue LHMHKAa C CEpOW,
comssHOM  kuciotod, xmopuaoMm wmeau(Il). T'openume

Maruusi. BzaumoneictBre XJIOpHOM U CEpOBOOPOIHOM

Hcnonvzoeams 3HAKOBOE MOACIIMPOBAHUC

BOJIbI
63 | O6o6wmenne u cucremaruzauus 3HaHui 1mo temam «llepumoguueckuil 3akoH u Ilepumonuueckas cucrema xumuueckux syemeHtoB J[.M.
MeneneeBa u ctpoeHue aroma» U «CtpoeHue BemecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIM
64 | KontponpHas pabora nmo temam «llepuomuueckuii 3akon u Ileproamueckas cucrema XxuMudeckux neMeHToB /[.M1. MenneneeBa u crpoenue
atoMa» U «Ctpoenue BemecTBa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIII
Pezep | 64
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IIpumepHoOe TeMaTHYeCKOe IUIAHUPOBAHME 9 Kjacca
(2 4 B Hepeu10, Beero 70, u3 Hux 4 4 — pe3epBHOE BpeMs).

HomMme
pa
ypoK Tema ypoka OcHOBHOE cojep:KaHue XapakTepucTHKA OCHOBHBIX BH/I0B AesITeLHOCTH
OB ypoKa o0yuyaroumuxcs (Ha ypoBHe y4eOHBIX JeiiCTBHUI)
n/n
IloBTOpEeHMe 0 00001IeHNE CBeleHUI M0 Kypcy 8 kiIacca. XuMuveckue peakuu (5 1)

1 Knaccudpukanus bunapusie coemuHeHus. OKCHIBI coyieoOpasyromue u | Xapakmepu3oéams OKCUABI, TUAPOKCUABI (OCHOBaHUS,
HEOPraHMYECKUX Hecosieo0pasyromiue. I'uapoKcHIbL: OCHOBaHUs, | aM(OTEPHBIC THJIPOKCH/IBI, KHCIIOPOJICOIePIKALIIE
BEIIECTB U UX amdoTtepHbie, KUCIOThL. CpelHue, KUCIBIE, OCHOBHBIC | KUCIOTHI) M COJIM IO IUIAHY: COCTaB, CIIOCOOBI 00pa30oBaHUs
HOMEHKJIaTypa COJIH. HA3BaHMI, XapaKTEepHbIE CBOWCTBA U MOJTyUYECHHE.

HMemoncrpanmuun. O3HakOMJIIGHHE ¢  KOJUICKIUsAMU | Kiaccugpuyuposams OKCUIBI, TUAPOKCUABI (OCHOBAHUS,
METaIJIoB U HeMmeTamwoB.  O3HakomiieHHe ¢ | ampoTepHbIe THJIPOKCH/IBI, KHCIIOPOJICO/IeprKaIIie
KOJUICKIIUSAMHU OKCUI0B, KHCJIOT " COJ'IGfI KI/ICJ'IOTI)I) u COJIA 110 paBJ'II/I‘-IHBIM HpI/ISHaKaM.
Vmemv»  moaTBepkAaTh  XapaKTEPUCTUKY  OTIEIbHBIX
MPEJICTAaBUTENICH  KJIACCOB ~ HEOPraHWYECKMX  BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Packpvisamo B3aUMOCBSI3b MEXTY KJ1accaMu
HEOPTaHMYECKUX COSIMHEHUI, KaK TeHETHUECKYIO

2-3 | Knmaccuduxarms O06oOmieHne CBEACHUH O XUMHYECKHX peakiusx. | O0vsicHams TIOHATHA «XUMUYECKas PEAKIU», «PEaKIuu
XAMHYECKHUX Knaccudukanus XUMUYECKUX PEAKIMI MO Pa3INYHBIM | COSTUHEHHSY, «PEaKIUN Pa3I0KEHUIY, «PEaKIIM OOMEHAY,
peaxIui mo OCHOBaHHUSAM: COCTaBy U YHCIy PEArUpYIONIUX W | «PEaKIMH  3aMCIICHUS», «PEaKIHH  HEUTpaTH3aIimy,
pa3TUYHBIM 0o0pa3yromuxcsi  BEHIECTB,  TEIIOBOMY  3(PQeEKTy, | «IK30TepMHUUECKHE peakuuny, «OHIOTEPMHUYECKUE
OCHOBaHMSIM HANPABJICHUIO, M3MCHCHHWIO CTCNCHEH OKWCJICHHS | peakium», «oOpaTHMble  peakium», «HeoOpaTHUMbIC
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AJIEMEHTOB, O00pa3yIIUX pearupyroliue BeEIIeCTBa,
¢aze, UICTIOIB30BAaHUIO KaTaIN3aTOpPa.

JlaGopatopuble onbiThl. 1. BzaumopeiicTBue
aMMuaKa " XJIOPOBOJIOPO/IA. 2. Peakmus
HedTpanmm3anuu. 3. HaGmonenue TterioBoro 3ddexra
peakuuu HeuTpanuzanuu. 4. B3aumoneiictBue cepHoi
kucinotel ¢ okcumom  memu(ll). 5. Pasmoxenwme
MEPOKCHIA BOJIOPO/IA C TIOMOIIBIO KaTaia3bl KapTodems

pEaKIMN», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITHI,
«TOMOTCHHBIE  PEaKIUU», «TEeTePOTCHHBIC  PEAKIIHH,
«KaTATUTUICCKHE peaxImmy, «HEKATATUTHYCCKUE
PEaKIMNy», «TEIUIOBON APPEKT XUMHUUECKON PEaKIIUN».
Knaccugpuyuposams XUMUYECKUE PEAKIUH 0 Pa3TUIHBIM
OCHOBaHUSIM.

Onpedensims OKHCIUTEIh W BOCCTAHOBUTEIb, IPOILECCHI
OKHCJICHHUS U BOCCTAHOBJICHHSI.

Habniooams n onucvieams peakliud MeXAY BEUIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU

45

ITonsTHE 0 cCKOpOCTH
XAMUYECKON
peakuuu. Karanus

IlonsiTHE O CKOPOCTH XUMHUYECKON peakuuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTb XUMHYECKUX  PEaKIUi:
MpUpOAA PEarupyrolIMXx BEUIECTB, MX KOHLICHTPALUA,
TeMIlepaTypa, IUIOMIA/lb CONPUKOCHOBEHMS, HaIU4Me
Kkaranuzaropa. Karamus.

JleMoHCcTpPanuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
PEAKIHH OT MPUPObI PEATUPYIOIINX BEUIECTB.
3aBUCUMOCTBH CKOPOCTH XMMUYECKON PeaKluu OT KOH-
[EHTpAIlUU PEarupyoIINX BEIIeCTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKUMHU OT IJIOIIaAN
COTIPUKOCHOBEHUS PEArupyrOIINX BEMIECTB («KUTTISIIIHI
CJIOI»). 3aBUCHUMOCTh CKOPOCTH XUMHUECKON peaKinu
OT TeMIIepaTyphl PearupyroIInx BEIIeCTB.
JlabopaTopHbie onbIThI. 6. 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEAKIMU OT IPUPOJIbI PEATUPYIOIIUX
BEILIECTB Ha IPUMEPE B3aUMOIEHCTBUS PACTBOPOB
THOCYNb(aTa HaTpHsl U XJiopuaa O0apus, TuocyibdaTa
HATpHs U COJITHOM KUCIIOTHI. 7. 3aBUCUMOCTb CKOPOCTH
XAMHYECKOW PEaKMU OT IPUPOJIbl METAIIIIOB MPU UX
B3aMMO/ICHCTBUU C COJISTHON KHUCIOTOH. 8. 3aBUCHMOCTD
CKOPOCTH XMMHYECKOW PEAKIIUU OT TPUPOIbI KUCIOT

O6vsicHAMb, YTO TAKOE «CKOPOCTh XUMHUYECKOMN peakiumy.
Apeymenmuposamsv BBIOOP €IUHUILl U3MEPEHHS VP.
Ycemanaenueams NpUYUHHO-CIICICTBEHHBIE CBS3HM BIUSHHS
pa3In4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHX PEaKIUil.
Habnwoams u onucvieams peakud MEXy BEUIECTBAMU C
MIOMOILBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
IIposoOums  OMBITH, TOATBEPXKIAIOIIAE 3aBHCUMOCTh
CKOPOCTH XUMHUYECKOH peakuy OT Pa3IUUHBIX (PaKTOPOB
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IIPU B3aHUMOJIEUCTBUM X C XKeJIe30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMUYECKON peakiuu oT Temrneparypsl. 10.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEaKIH OT
KOHIEeHTpauuu. 11. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklMy OT IJIOIAAN COMPUKOCHOBEHHUS
pearupyromux BeniecTs. 12. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pPeaKIK OT KaTalnu3aTropa

Xumuveckue peakuuu B pacrpopax (10 u)

3J'IeKTpOJ'II/ITI/ILICCKa$I
JUCcconranus

[TonsiTie 00  DJIEKTPOIMTHYECKON  JAMCCOILMALIMH.
DNEKTPOITUTHI u HEDJICKTPOJIUTHI. Mexanuzm
JIUCCOITUAITAIN DIICKTPOJIUTOB C PA3IMYHBIM XapaKTepOM
cBs3u. CTeneHb SJCKTPOIUTHYSCKON TUCCOLUAIUH.
CwibHBIC U CTa0bIe DJICKTPOIUTHI.

JleMoHcTpanuu. VcrbeiTanue BEmECTB M UX PacTBOPOB
Ha DJICKTPOIPOBOJTHOCTh

JladopaTopubie ombIThl. 13. Jluccorumanus ciaaObIx
DJICKTPOJIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.

Xapakmepuzosamb HOHATUS «QJIEKTPOJIUTUYECKAs
JUCCOLIMALIUSAY, «IJIEKTPOIIUTHI», «HEIJEKTPOIUTHIY.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXTY
IPUPOJIOH SJEKTPOIUTA U CTETIEHBIO €T0 JUCCOLUALUH.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXTY
TUIIOM XHMHUYECKOM CBSI3U B DJIEKTPOJUTE U MEXaHU3MOM
ero JUCCOLMALIUY.

OcHoOBHBIE
MOJIOKEHUST TEOpUHU
BJIEKTPOIUTHYECKON
mucconuaruu (TO/])

OCHOBHBIE TIOJIOKEHUS TEOPUU DIEKTPOIUTHUECKOU
mucconuanuu. Krnaccudukanus MOHOB M UX CBOMCTBA.
Kucnorel, ocHOBaHHSI M COJIM Kak 3JIEKTPOIUTHI. Mx
KJIacCU(pUKALIUS U AUCCOIHAIINS.

JeMoHcTpanuu. 3aBUCUMOCTb DJIEKTPOIPOBOTHOCTH
YKCYCHOM KHUCJIOTBI OT KOHILEHTpauuu. J[BuxeHue
OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.

Xapakmepuzoéams TIOHSATHS «CTENEHb JIUCCOIUAIIANY,
«CWIIbHBIE  DJIEKTPOJIMUTBD»,  «clabble  3JIEKTPOIHUTHIY,
«KAaTHOHBI», AHUOHBD», «KUCIIOTHI», OCHOBAHHUS», «COIM.
Cocmaenams ypaBHEHUS 3JIEKTPOIUTHUECKON TUCCOIIMALIUT
KHCJIOT, OCHOBAHMI1 U COJICH.
Hnnrocmpuposams  npumMepamMH  OCHOBHBIE
TEOPHH AIEKTPOIUTUIECKOHN TUCCOIHAIINN.
Pasnuuams  KOMITIOHEHTBI  JIOKa3aTENbCTB
apryMeHTOB M ()OPMBI JOKa3aTEIbCTBA)

ITOJIOXKCHUA

(Te3ucos,

XUMHUYECKHUE
CBOWCTBA KUCJIOT B
CBETE TEOPUHU

O6H_[I/IC XUMHYECKHE CBOMCTBA KHUCIOT: H3MEHEHUE
OKpaCK1M MHIWKATOPOB, B3aI/IMO,ZIeI\/’ICTBI/Ie C METaJlllaMH,
OKCUAaMU W THUAPOKCHUAAMU MCTAJUIOB W COJIAMH.

Xapaxmepuzoeams 00IIME XUMHUECKHUE CBOMCTBA KHCIOT C
MO3UIUNA TEOPUH BJIEKTPOJIUTUYECKON JUCCOIALIH.
Cocmaensams MOJIEKYJSIpHBIE, TIOJHBIE M COKpAIIEHHBIE
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ANEKTPONIUTHYECKOH | MoJeKymsipHble ¥ HOHHBIE (IIOJIHBIE M COKpaUIEHHbIC) | HOHHBIE YPABHEHHSI pEaKLUi ¢ y4acTUEM KHUCIIOT.
JUCCOIAIIUU ypaBHEHUS peakiuii. XUMHUYECKUH CMBICH | Apeymenmuposams BO3MOXHOCTb NPOTEKAHUS PEAKLUNA C
COKpalI€HHBbIX YpPaBHEHHUH. YCIOBHS MPOTEKaHUs | yYacTUEM KHCIOT Ha OCHOBE mpaBwia beproine u  psana
peakuuii MEXIy DJJIEKTPOJMTAMH JI0 KOHIA. Psja | akTUBHOCTH METAJLJIOB.
AKTUBHOCTH METAJLIOB. 1Ipo6ooums oNbITHL, TOITBEPKIAIOIINE XUMUUYECKHE
JlaGopaTopubie omnbIThl. 14. V3MeHeHHE OKpacKu | CBOMCTBA KUCIOT, C COOTIOICHUEM MIPABUII TEXHUKHU
WHIUKATOPOB B  KHCIOTHOW cpeme. 15.Peakmus | 6e3omacHOCTH.
HEUTpajau3aluu  pacTBOpa  IWIENOYM  pa3IUYHbIMU | Habarooame N onuceléams PEAKIIUU C yYaCTUEM KHUCIIOT C
kucnotamu. 16. [Tonyuenue ruapoxcuaa menu(ll) u ero | momoibio pycckoro (poJHOT0) S3bIKA U SI3bIKA XUMUU
B3aUMOJICCTBUE C PA3JIMYHBIMU KUCIOTaMHU.
17. BsauMmoneiicTBUE CHWIBLHBIX KHUCJIOT C OKCHIOM
memu(ll).  18-20.  BzaumopeiicTBue  KUCIOT €
Metautamu. 21. KayecTBeHHas peakiusi Ha KapOoOHaT-
noH. 22. [lomyyeHue cTyiHsI KPEMHUEBOMN KUCIIOTHI.
23. KauecTBeHHas peakilysl Ha XJOPUA- WIH Cylbdar-
MOHBI
10 XUMHUECKHE Ob6mue XUMUYECKHE CBOMCTBa mienoueit: | Cocmaensams MONEKYJISpHbIE, TOJIHBIE M COKpAlICHHBIE
CBOWCTBA OCHOBAHMI | B3aUMOJICUCTBUE C KUCIOTAMH, OKCUJIAMH HEMETAJJIOB, | MIOHHBIC YPABHEHHS PEAKIIMI C yYaCTUEM OCHOBAHUH.
B CBETE TEOPHUH COJISIMM. Ob6mue XUMUYECKHE CBOMCTBA | Apeymenmupoeams BO3MOXKHOCTb MPOTEKAHUS PEAKIUN C
AJIEKTPOJIUTUYECKON | HEPACTBOPUMBIX  OCHOBaHWM:  B3aMMOJICHCTBHME C | yyacTHEM OCHOBaHUM Ha OCHOBE MpaBuiia beproie.
U CCOLIAIUU KHCIIOTaMU, Pa3J10KEHUE MTPU HAarPEBAHUH. IIpogooums ~ ONBITHI, TMOATBEPKAAIOIMINE XUMHUYECKHE
JlaGopaTopubie onbIThl. 24. lVI3MeHEeHHWE OKpacKH | CBOMCTBA OCHOBAHWM, C COOJIOJCHWEM IMPaBWI TEXHUKU
MH/IMKAaTOpPOB B IIEJIOUHON cpeze. 25. B3aumoneiictBue | 6€30MacHOCTH
miesouel ¢ yraekuciasiM razom. 26. KauectBennast | Habnrooams U onucvléams peakllMM C yYaCTUEM KHCIOT C
peakiuss Ha KathuoH amMmoHus. 27. llomydeHue | MOMOIIBIO PYCCKOTO (POIHOTO) A3BIKA U S3bIKA XUMHH
ruapokcuaa Meau(ll) u ero pasnoxxenue
11 | Xumudeckue OO01mre XMMUYECKHE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeams 0OIIME XMMHYECKHE CBOICTBA COJIeH C

CBOICTBA COJIEH B
CBETE TEOPUU
BJIEKTPOITUTHUYECKON
U CCOITAIIUU

B3aWMO/ICHCTBHE C KHCIOTAMH, IIETI0YaMHU, COISIMUA U
MeTayuiaMu. B3anmoeicTBie KUCIBIX COJIeH co
IeJI0YaMHU.

JlabopaTopubie onbIThl. 28.  B3aumoneiicTBue
kapOoHaToB ¢ kucinotamu. 29. [lonydyeHue ruapokcuaa

MO3UIUNA TEOPUH BJIEKTPOTUTUUECKON JUCCOIUALINH.
Cocmagnames MOJIEKYJSIpHBIE, TOJHBIE M COKpALIEHHBIE
VMOHHBIE YPAaBHEHUS PEAKIMI C y94aCTHEM COJIEH.
Apeymenmuposams BO3MOXKHOCTb MPOTEKAHUS PEAKIUN C
y4acTHEM COJIel Ha OCHOBE IpaBmiia beproie.
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xkenesa(lll). 30. BzaumopeiicTBue xkeneza ¢ pacTBOPOM
cynbdara menu(1l)

IIposooums ~ ONBITHI, TMOATBEPKIAIOINE  XUMHYECKUE
cBOiicTBa coJyiel, ¢ COONIOACHHEM NIPaBUJI TEXHUKHU
0€30MacHOCTH.

Habniooams m onucvieams peakiii ¢ y4acTHEM COJICH C
MIOMOIIBIO PYCCKOT0 (POJIHOTO) A3BIKA U A3bIKA XUMHH

12 ITonsTne o ['maponu3, kak OOMEHHOE B3aUMOJCWCTBUE coyel ¢ | Ycemauaenueéams 3aBUCUMOCTh MEXKIY COCTaBOM COJH U
TUIPOJIU3e CoJeit BOJIOK. ['Maponu3 conu CUIbHOTO OCHOBAHHUSA U CJIa0Oi | XapaKTepoM T'HIpOIn3a
KACIOTHL. [Maponu3 comu cinaboro OCHOBaHMA W | AHanuzupoéams Cpely pacTBOpa COJIM € MOMOIIBIO
cunbHOM KucioTel. [kana pH. WHINKATOPOB
Jemoncrpanun. OnpeneneHue xapakrepa cpelbl B | [Ipocno3uposéams TN THIPOJIM3a COJIM HA OCHOBE aHaIM3a
pacTBopax coleil. ero GopmMyIsl
13 [IpakTnueckas CBolicTBa KHCIIOT, OCHOBAHH, OKCHJIOB W COJIeH B | Yuemsb oOpamarbcs ¢ 1a0OpPaTOpPHBIM OOOpPYIOBAaHUEM U
pabora 1. Pemienue | cBere TEOpHHM SJICKTPOIUTHUECKON [UCCOLMALIMK U | HATPEBAaTENbHBIMU  MPUOOpPaMH B COOTBETCTBHH  C
9KCIIEPUMEHTAJIBHBIX | OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH. [paBWJIaMU TEXHUKH 0€30I1aCHOCTH.
3aja4y = MO TeMe Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISIINX C
«DIIeKTpOIUTHYECKA HUMH SIBJICHH.
sL TACCOLUALIUSD) Habniooams w  onucvléams  peaku € y4acTHEM
AJIEKTPOJIUTOB C TOMOIIbIO €CTECTBEHHOIO (PYCCKOro WU
POJTHOTO) SA3BIKA U S3bIKA XUMHH.
@opmynuposamb BBIBOJBI MO pe3yJbTaTaM IPOBEIEHHOTO
HKCIIEPUMEHTA
14 O06001eHre U CUCTEMATU3AIHS 3HAHUM 110 TeEME « XHUMHUYECKHE PEaKIIUK B PACTBOPAX IJIEKTPOIUTOBY
15 KonTponpHas pabota 1 mo Teme «XUMHUYECKUE PEAaKIIMK B PACTBOPAX AJIEKTPOIUTOBY
HemeTasibl M MX coeqMHeHUs (25 1)
16 Oomas CrpoeHne aTOMOB HEMETAJUIOB U UX IIOJIO)KEHUE B ObvscHAMb, 4TO TAKOE HEMETAaJLIbI.
XapaKTepUCTHKA [Tepuoaunueckoii cucreme. Psig CpasHusamsb annoTPONHbBIE BUAOU3ZMEHEHHUS KUCIOPO/Ia.
HEMETAIIJIOB NIEKTpoOTpHULaTeNbHOCTU. KprcTtaummueckue peméTku | Packpviéams IpUYNHBI AITIOTPOIIHH.

HEMETAJIJIOB — IMPOCTHIX BEHIECTB. AJUIOTPONHS U €€
npu4yrHbl. PU3NUecKue cBoiicTBa HemeTaioB. Oomue
XUMHUYECKHE CBOMCTBA HEMETAJJIOB: OKUCIIUTEIbHbBIE 1
BOCCTAHOBUTEIIbHBIE.

Xapakmepusoeamb XUMHUYCCKUE DJJICMCHTBI-HEMETAJIJIbI U
MMPOCTBIC BCHICCTBA-HCMCETAJJIBI: CTPOCHUC, (I)I/I3I/I‘-IGCKI/Ie n
XUMHYSCKHE CBOMCTBA HEMETAJIJIOB.

Obvsicusms 3aBUCHUMOCTb OKHCIIUTCIBHO-
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Hemoncrpauuu. Kosekuuss HemeTauioB. Mopaenu
KPUCTAJUIMYECKUX PEHIETOK HEMETAJIOB: aTOMHBIE U
MoJieKyJisspHble. O30HATOp W TPUHIUIIBI €r0 PabOTHI.
['opeHne HeMeTalIOB — NPOCTBIX BEIIECTB: CEPHI,
dbocdopa, IPeBECHOTO YIJIs.

BOCCTAHOBUTEIBHBIX  CBOWCTB  (MJIM  MpeocKas3vléamo
CBOMCTBA) DJIEMEHTOB-HEMETAJJIOB OT HX IIOJOKCHHUS B
[lepuoanueckoit cucrteMe xumuueckux syemeHToB JI. U.
Menneaeena.

Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBSI3U MEXIY
CTPOCHMEM  aToMa, XUMHUYECKOM  CBSI3bIO,  THUIIOM
KPUCTAJUTMYECKOW PEIIETKU HEMETA/UIOB U UX COCIUHCHUM,
X (PU3UIECKIMH CBOWCTBAMHU.

Jlokaszvieamb OTHOCHTEIBHOCTb MOHATHH «METall» U
«HEMETAJI
17 OOmas ['anmorensl, cTpoeHHEe UX aTOMOB M  MOJEKYJ. | Xapakmepuzoeams cTpoeHUe, GU3NUECKUE U XUMUYECKUE
XapaKTepI/ICTI/IKa q)I/I?;I/I‘IeCKI/Ie U XUMHYCCKHC CBOfICTBa TaJIOTCHOB. CBOfICTBa, HOJIyquI/Ie nu HpI/IMeHeHI/Ie TaJIOTCHOB B IIJIaHEC
anemeHToB VIIA 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB TajOreHoB B | 0OIIero, 0COOEHHOTO U €AMHUYHOTO.
TPYIIIBI — 3aBUCUMOCTH OT uX TmoynoxkeHuss B Ilepuommueckoit | Yemanasnueams TPUUMHHO-CICACTBEHHBIE CBSI3U MEXKIY
raJloreHOB cucreme. HaxoxlieHMEe TrajJoreHoB B MNPUPOJEC M HX | CTPOGHUEM  aTOMa, XHWMHYECKOW  CBS3bIO,  THUIIOM
NoJlyuyeHue. 3HaueHUEe U IPUMEHEHHUE TaJOreHOB. KPUCTATHIECKON PEIIETKH TajloTeHOB, UX (U3MUYECKUMH U
Jemoncrpanuu. OOpa3ipl TalOTeHOB — MPOCTBHIX | XUMHUYECKUMHU CBOMCTBAMHU
BemiecTB. B3ammojeiicTBHE TaJOreHOB C MeETaJUIaMHU.
BriTecHeHnue xiopa OpoMoOM WM MOJa U3 PACTBOPOB UX
colei
18 CoennHenus ["anoreHoBOOPOIBI M COOTBETCTBYIOIINE MM KHUCIOTHL: | Xapakmepuzoéams coOCTaB, (U3NYECKUE U XUMUYECKUE
rajorcHOB IIAaBUKOBAs, COJISHA, OpOMOBOJIOPO/IHASI, | CBOMCTBA, TMOJYy4YeHHE W TMPUMEHEHUE COEAMHEHUH
MOI0BOJIOPOAHAS. Tamorennam!. KauecTBeHHBIE | TaIOT€HOB C UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
peaKIII/II/I Ha TaJIOTCHUI-UOHBI. HpI/IMeHeHI/Ie A3bIKA XUMHUU.

COEJIMHEHUH raJIoreHOB U UX OHOJIOTHYecKas poJib.
JemoncTpanus. Kouiekuus nNpUpOIHBIX COEIMHEHUMN
XJiopa.

Jla6opaTopHusbie onbIThl. 31. Pacrio3naBanue
raJIOT€HUI-MOHOB

Hasvieams  coeMHEHHsS TaloreHoB 1o (Qopmyne u
cocmaensims GOPMYIIBI IO UX Ha3BAHUIO

Yemanasnueams TIPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
XUMHYECKON CBSI3bI0, THUIIOM KPHUCTAUIMYECKOW pEHIeTKH
COE/IMHEHUH TAJIOTEHOB, WX (PU3NYECKUMH U XUMHUYCCKUMH
CBOMCTBAMH.

IIpogooumys, Habmooams W onuUCvLIBAMb XUMUYECKUI

OKCIICPUMCHT 110 PacCllO3HAaBAHHWIO TaJIOrCHUJA-UOHOB C
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COOJTI0ICHHEM MPABHII TEXHUKHA 0€3011aCHOCTH.

Buinonnams  pacdeTsl MO XUMHYECKUM  QopMylaM H
YpPaBHEHUSAM  pEaKlMil, MNPOTEKAIUX C  y4aCTHUEM
COCIMHEHHUH TaJIOTCHOB

19 [IpakTuueckas ConsiHast KUCIIOTa — CWJIBHBIN 2JEKTPOJUT. Tunuunele | Ymems oOpamarbes ¢ 1a00paTOpHBIM OOOpPYIOBAaHUEM U
pabora 2. peakIMM KHUCJIOT: B3aMMOJCHCTBHE C METallaMH, | HAarpeBaTeIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHHU  C
«3yueHne cBOMCTB | OCHOBHBIMHU U aM(OTEPHBIMU OKCHUIaMH, OCHOBAHUSMHU | MPaBUIAMH TEXHUKU OE€30MaCHOCTH.

COJITHOM KHCJIOTBDY | U aM(pOTEpHBIMH TUIPOKCHJIAMH, consamu. | Habnrooames CBONCTBA DJIEKTPOIUTOB M MPOUCXOMISIIMX C
KauecTBeHHast peakiius Ha XJIOPUA-UOH. HUMU SIBJICHUA.
Habniooams w  onucvleams  peakuuu €  y4acCTHEM
AIIEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIN
POJIHOTO) S3BIKA U SI3bIKA XMMHUH.
@opmynuposamb BBIBOIBI MO pe3yilbTaTaM IMPOBEIECHHOTO
HKCIIEPUMEHTA

20 Ob6mas O6mmas xapaktepuctuka 31emMeHToB VI A — rpymnmsbl. Jasamb  OOILIyI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM
XapaKTepUCTHKA Cepa B ipupoze u e€ momydeHne. AJUIOTPOITHbIE BEIIECTBAM M COCIMHEHHSM XaJIbKOT€HOB B 3aBUCHUMOCTH OT
anemeHToB VI A - MOJU(UKALIMH CEPbI U UX CBOWCTBA. XUMHUECKUE ux nojoxenus B [lepuoanueckoii cucreme.
xanmpkoreHoB. Cepa | cBOiCTBa cephl U €€ MPUMEHEHHE. Xapakmepuzoeams CTpOSHHE, AILIOTPONHS, (HU3NUYECKHE U

JemoHncTpanuu. B3anMoneiicTBre cepsl ¢ METAIIAMU. | XUMUYECKHE CBOMCTBA, MOJIy4YE€HHE U IPUMEHEHUE CEPBI.

["openue cepbl B KHCIOPOE Ycemanaenueams TPUYIMHHO-CIEICTBEHHBIE CBSI3U  MEXIY
CTPOCHHEM  aTroMa, XHMHYECKOH  CBA3bIO,  TUIIOM
KPUCTAITIMYECKON PEIETKH cepbl, €€ (U3MUECKUMU U
XUMHUYECKUMHU CBOMCTBAMH.
Buinonnams  pacuérel 1O XHMMHUYECKHUM QopMmyiamM H
YPaBHEHMSIM PEAKIUH, IPOTEKAIOIIUX C YYACTHEM CEpBHI.
Ilposooums, mabrodams W  onucvieams XAMHUYECKHUI
HKCIEPUMEHT I10 TOPEHUIO Cephbl Ha BO3/AyX€ U B KUCIOPOJIE
C COOJTIOZICHNEM TTPaBWII TEXHUKH 0€301IaCHOCTH

21 CepoBosiopon 1 CepoBoIOpOJI: CTpOCHHE MOJEKYJbl, (Gu3ndeckue u | Xapakmepuszoéamv COCTaB, (PU3MUECKUE U XUMUYECKHE
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XUMHUYECKHE, MoTyYeHne U 3HaueHne. CepoBoAopoIHas
kucnota. Cynbduasl u ux 3HaueHue. JIIoMuHOPOPHL.
JemoncTpanus. Komnekuus cyinbOUIHBIX PY/I.

CBOMCTBA, IOJIyYEHUE U NPUMEHEHUE COEIMHEHUHN CEpPHI B
CTENIEHM OKHUCJIEHMSI —2 C HCIOJIIb30BAHHEM PYCCKOTO
(poIHOTO) SI3BIKA U A3BIKA XUMUH.
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KauectBennast peakuus Ha CyiabGUA-UOH

Ha3zvieams coequHeHus cepbl B CTENEHU OKUCIEHUSA —2 IO
dbopmy1e u cocmagnams GOPMyYIIBI IO UX HA3BAHUIO.
Cocmaénams  MONEKYISIPHBIE W WOHHBIE  YpPaBHEHHS
peakuuii, XapakTepHU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
COEIMHEHUH CEpPbl B CTENIEHNU OKUCIIECHUS —2.

Onucvieams IIPOLIECCHI OKHCJICHUSI-BOCCTAHOBJICHUS,
onpeoensams OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABIAMb
AJICKTPOHHBIA OaJlaHC B pEaKIMsIX C YJacTHEM Cephl B
CTEINEHU OKUCIIECHUS —2.

Yemanaenueams NpUYMHHO-CIIEACTBEHHBIE CBSI3M MEXKIY
XUMHUYECKON CBA3bI0, TUIIOM KPUCTAUIMYECKOW pEeIETKU
COCIMHEHUN cephl, WX (U3MYESCKUMH W XUMHUYCCKUMHU
CBOMCTBaMHU

22

Kucnopoausie
COEIMHEHUS Cepbl

Oxcun cepoi(IV), cepHHcTas KHUCIIOTa, CYJIb(HTHL.

KauecTtBeHHas peakuus Ha CyIb(GUT-HOH.

Oxkcup cepoi(VI), ceprast KUCIIoTa, CyabdaThl.
Kpucramnorugparsl. KauecTBeHHas peakuus Ha
cynbdaT-HoH.

JemouncTpanuu. OGeciiBeUrBaHUE OKPAIIEHHBIX
TKaHEH U [IBETOB CEPHUCTHIM Ta30M.
B3anmoneiicTBre KOHIEHTPUPOBAHHOM CEPHOMN
KHUCIIOTHI ¢ Meib0. OOyriamBaHuE OpraHuYecKuX
BEILIECTB KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTOM.
JlabopaTopHble ONBITHI.

32. KayecTBeHHBIE peakiuy Ha Cylb(aT-MOHBI.

3anucvieams GOPMYIIBI OKCHAOB CEPBI, HA3bl8AMb WX,
onucvl6amb CBOWCTBA HA OCHOBE 3HAHUU O KHUCIOTHBIX
OKCH/JIaX.

Xapakmepuzoéams cOCTaB, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA  CEPHOM  KHCJIOTBI KaK  DJEKTpOJMTa €
UCMOJIb30BAaHUEM PYCCKOTO (POAHOI0) s3bIKa M  SI3bIKA
XVUMHH.

Cocmasnsams ~ MONEKYJISpHbIE W  HWOHHBIE YPaBHEHMS
peaKkuurii, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA CEPHOMU
KHCIIOTBI.

Pacnosnasams cynbpar-noHbl.

Xapakmepuzoeams CBOMNCTBA KOHLICHTPUPOBAHHOW CEpHOMU
KHMCJIOTBl KaK OKHCIMTEN] C MCIOJb30BaHUEM PYCCKOTO
(pozHOTO) S3BIKA U A3BIKA XUMHH.

Cocmasnsame YpaBHEHUS OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUUNA METOAOM  JJIEKTPOHHOI'O
OanaHca.

Buvinonnams  pacy€rbl MO XMMUYECKUM (GOpMylnaM H
YPAaBHEHUSM PEaKIUM, NTPOTEKAIIUX C Y4aCTHEM CEPHOM
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KHUCJIOTHI.
Habniooams u onucvléams XUMHUUECKUH SKCIIEPUMEHT

23 IIpakTryeckas CepHas kucinora — cuibHbI 3nexkrponut. CBoiicTBa | Ymems oOpamarbcsi ¢ 1a0OpaTOPHBIM O0OPYAOBAaHUEM U
pabora 3. pa30aBIeHHON CepHOW KHCIOTHI, KaKk TUIMYHOW | HATPEBAaTEIbHBIMH  NPUOOpPaMH B COOTBETCTBHHU  C
«M3ydyeHue cBOICTB | KUCIOTHI: B3aUMOJICHICTBHE C METAJUIaMU, OCHOBHBIMHU U | IIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.

CEPHOI KUCIIOTBI» amM(pOTEpHBIMU OKCHJIaMH, OCHOBaHUSIMU u | Habniooams CBOMCTBA 3JEKTPOIUTOB M MPOHCXOISAIINX C
aM(pOTepHbIMU TUAPOKCHIAMH, cOsIMU. KauecTBeHHast | HUMM SBJICHUH.
peaxiys Ha cynb(ar-uoH. Habniooams w  onucvleams  peakuuu €  y4acCTHEM
3JIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYyCCKOro WU
POJIHOTO) S3BIKA U SI3bIKA XUMUH.
Dopmynuposamp BBIBOJBI 10 pe3yJbTaTaM IPOBEAECHHOTO
HKCIIEPUMEHTA
24 | OOwmas OO0w1ast xapakTepucTUKa 31eMeHTOB VA rpynmnsl. A30T, | [Jaéamb  0OLIyl0 XapaKTEPUCTUKY aTOMaM, IPOCThIM
XapaKTepUCTHKA CTpOCHHE aroMa U MOJeKyJlbl. @PuU3NYecKue MU | BEIIECTBAM M COEJUHEHUSM IHUKTOI'€HOB B 3aBHCHUMOCTH
XUMHUYECKUX XMMHUYECKHE CBOMCTBAa M INpPUMEHEHHE a30Ta. A30T B | OT ux nosoxkeHus B I[lepuonnueckoii cucreme.
371eMeHTOB VA NPUPOJIE U eT0 OMOJIOTHYECKast POJlb. Xapaxmepusoéams cTpoeHue, (GpU3NUECKUEe U XMUMHUUYECKHE
rpymnmsl. A30T Hemoncrpanus. {uarpamma «CocTaB BO3yXa». CBOICTBa, IIOJydeHHWE M  IPUMEHEHHE  a30Ta ¢
Buneodparmentst u cnaiiast «IItuubu 6azapei» WCIIOJIb30BAHUEM PYCCKOTO (POJHOrO) sI3bIKa U SI3bIKA
XUMUH.
Haszvieamv coenrHeHus a3oTa 1no GopMmyle U cocmasisimo
(bopMyIIbI 10 UX HA3BaHHUIO.
Yemanasnueams TpUUMHHO-CIIECTBEHHBIE CBSI3U  MEXKIY
CTPOCHHEM aTOMa U MOJIEKYJbI, BUJIOM XUMHYECKOH CBS3H,
TUNIOM  KPUCTAJNIMYECKOW  pemeTKH a3oTa M €ro
(GU3NYECKUMHU U XUMUYECKHMH CBOMCTBAMH.
Buinonnams  pacuérel 10 XMMHUYECKHUM QopMmyiamM H
YpaBHEHHSIM PEAaKIM, MPOTEKAIOIINX C YYaCTHEM a30Ta

25 Ammuak. Conu AMMHUak, CTpoeHre MOJIEKYIbI U (pu3ndeckue cBoicTBa. | Xapakmepuzosamo COCTaB, CTPOEHHE  MOJIEKYJIBI,
aMMOHUS AMMHayHas BOJIa, HAIIATBIPHBIM COUPT, THApAT | uU3NyYeckhe M XHWMHUYECKHE CBOMCTBA, IMOJNy4YeHHE U

aMMuakxa. JloHOpHO-aKIeNnTOPHBIH MEXaHHU3M | IPUMEHEHHE aMMHaka C HCIOJb30BAaHUEM PYCCKOTO

o0Opa3oBaHHUs KaTHOHAa aMMOHHUA. BoccTaHOBUTENbHbBIE
CBOMCTBA aMMHaKa.

(poaHOrO) SI3bIKA U SI3bIKA XUMHH.
Hasvieamv conmu ammoHHS TI0 QopMynamM M COCmAasisamy
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Comu amMMOHMST W UX mNpuMeHeHHwe. KadecTBeHHas
peakius Ha KaTHOH aMMOHHSI.

JMemoncTpanuu. [Tonydenue, cooupanue u
pacrno3HaBaHue aMMuaka. Pasnoskenne bmxpomara
aMMOHHMSL.

JlabopaTopHble ONBITHI.

33. KayecTBeHHas peakiusa Ha KAaTUOH aMMOHUS

(bopMyIIBI 110 UX HA3BAHUSM.

3anucevigamv ~ MOIJIEKYJSpHbIE W  HWOHHBIE YpaBHEHUS
peakuuii, XapakTepHU3yIOIIUEe XHUMHYECKHE  CBOMCTBA
aMMHaKa M coJieif aMMOHHS.

Cocmaesnamo ypaBHECHUS OKHCIIUTENLHO-

BOCCTAHOBUTENIbHBIX pEAaKUUH € Yy4yacTHEM aMMHakKa C
IIOMOIIBIO AJIEKTPOHHOI 0 OanaHca.

Yemanasnueams TpUUMHHO-CIIECTBEHHbBIE CBSI3U  MEXKIY
BUJAMH XUMHYECKHMX CBSI3€d, TUIIAMH KPUCTAIMYECKHUX
pemeETOK aMMHaKka M cojieii aMMOHUS M UX (U3NYECKUMHU H
XMMHUYECKUMHU CBOMCTBAMH.

IIposodums, Hab0OamMb W ONUCLIBAMb XUMHYECKUH
DKCIEPUMEHT [0 pPAaclO3HABAHMIO HOHOB AaMMOHHUS C
cOOJII0ICHUEM MTPaBUJI TEXHUKU O€3011aCHOCTH.

Buvinonnames  pacy€rbl MO XMMUYECKMM (GOpMylnaM H
YpaBHEHUSM peaKklui, IPOTEKAIOIINUX C YYaCTHEM aMMHaKa

26 [IpakTnueckas [Tonydyenue, cobupanue u pacro3HaBaHHE aMMHAKA. Ilonyuams,  cobupame W  pacno3naeamv  AMMHAK
pabora 4. N3yuenue pacTBOpUMOCTH aMMHUaKa B BOJC U Obpawamvcss ¢ nabopaTopHbIM  000pyIOBaHHEM |
«[lonmy4yenue XapaKTepUCTHKa OCHOBHBIX CBOIMCTB I'MJIpaTa aMMHUaKa. | HarpeBaTeIbHBIMM  HPUOOpPaMH B COOTBETCTBUM  C
ammuaka u uzydenue | KauecrBeHHast peakiiys Ha KaTHOH aMMOHMUS MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
€ro CBOMCTB» Habniooams W onucvieams XUMUYECKUN SKCIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XMMUH.
Dopmynuposams BBIBOABI 110 PE3yJbTaTaM IPOBEIEHHOTO
AKCIIEPUMEHTA.

Compyonuuams B Tpolecce yueOHOro B3aUMOACHUCTBUS
npu paboTe B rpynmnax

27-28 | Kucnopoaconepxkaim | OKCHABI a30Ta: HECOICOOPa3yIOIINe M KHCIOTHBIE. Xapakmepuszoéams cocTaB, (U3HUECKUE M XHMHYECKHE
1€ COCUHEHMS A30THCTast KUCIIOTa U HUTPUTHI. CBOICTBa, TOJYyYEHHUE W TNPUMEHEHUE OKCHUIOB a30Ta ¢
azora A30THas KUCJI0Ta, €€ MoJIyueHre U cBolcTBa. HUTpaThl. | HCMOB30BaHWEM PYCCKOTO (POAHOrO) s3bIKa U S3bIKa

Jdemoncrpauuu. Bzaumozaencraue
KOHIICHTPUPOBAaHHOM a30THOW KHMCIIOTHI C MEJBIO.

XHUMHU.

Cocmasnamo MOJICKYJIAPHBIE W  HOHHBIC  YpaBHCHUA
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['openue u€pHoro nopoxa. Paznokenne HUTpaTa Kanus
Y TOPEHUE APEBECHOTO YroJjibKa B HEM.

JlaGopaTtopHuble onbIThbl. 34. XHUMHYECKHE CBOMCTBA
A30THOM KHUCIIOTBI, KaK 3JIEKTPOIUTA

peaKkuuii, XapakTepHU3yIOIIUEe XHUMHUYECKHE  CBOMCTBA
OKCHJOB a30Ta.

Yemanaenueams NpUYMHHO-CIIEACTBEHHBIE CBSI3UM MEXKIY
BUJIOM XHUMHYECKOW CBSI3H, THIOM KPUCTAUIMYECKON
pemETKH  OKCHUIOB a30Ta M WX (PU3NYECKHUMH W
XAMHYECKHMHU CBOICTBAMH.

Xapakmepuzosamv COCTaB, (PU3HYECKHE U XHUMHYECCKHE
CBOMCTBA a30THOM KUCIIOTHI KaK DJIEKTPOJIUTA, IPUMEHEHUE
C HCIOJB30BAaHHUEM PYCCKOTO (POJHOTO) s3bIKa U S3bIKA
XHMHH.

3anucvieams ~ MOIJIEKYJISpPHbIE W HOHHBIE
peakuuii, XapaKTepHU3yIIIHNe  XUMUUYECKHE
A30THOM KHCIIOTHI KaK 3JICKTPOJIUTA.
Ilposodumys, Habmooams WM onucvLleamv XUMUYICCKUI
SKCIIEPUMEHT,  XapaKTEepU3YIOLIMKA  CBOMCTBA  a30THOM
KHCJIOTBI KaK »dJEKTPOJINTA, C COOJIFOJACHUEM IPaBUI
TEXHHKH 0€30IaCHOCTH.

Xapaxmepuzosams a30THYIO KUCJIOTY KaK OKUCIUTENb.
Cocmaesnsmo ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTEIbHBIX peaxiuii, XapaKTEePU3YIOLTUX
XHUMHYECKHE CBOMCTBA a30THOM KHCIOThI KaK OKHCIIUTEIS, C
MTOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

IIposooumys, Habmooams WM onucvléamv XUMUYECKUI
SKCIEPUMEHT, XapaKTepU3YIOLIW  CBOWMCTBA  a30THOMU
KHCIIOTHI KaK OKUCIIUTENS, C COOMI0IEHUEM MPABUI TEXHUKU
0e30macHOCTH

ypaBHEHUs
CBOMCTBA

29

docdop u ero
COCIMHECHUA

®ochop, crpoenne atoma u amnoTpornus. Dochugbl.
®ochun. Oxcun  dochopa(V) u oprodochopHas
kucnora.  @ocdarel.  DochopHble  ymoOpeHUS.
NHCcekTHINIBI.

JemouncTpanuu. OOpasibpl TPUPOIHBIX COSTUHEHHM
docdopa. 'openune dhochopa Ha Bo3gyxe U B

Xapakmepuzoeams CTpOeHHE, aNIOTPOIUIO, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA, MOydeHHEe U MpuMeHeHue docdopa
C HCIOJb30BaHUEM pPYCCKOTO (POJHOr0) si3blKa U SI3bIKA
XUMHUH.

CamocTodaTenbHO onucvieamsb cBoiCTBa okcul dochopa(V)
KaK KHCJIOTHOTO OKCHAAa M CBoHcTBa opTodochopHOH
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kuciopoje. [lomydaenne 6enoro ¢pocdopa u uCIbITAHUE
€ro CBOMCTB

JlaGopatopHble onbIThl. 35.KayecTBeHHBIE peaku
Ha pochar-uoH

KHMCJIOTBI.
HUnnrocmpuposamo 3TH CBOICTBA ypaBHCHHUSMHU
COOTBETCTBYIOIIUX PEAKIIHIA.

IIposooums, Habr0OamMvb W ONUCLIBAMb XUMHYCCKUN
OKCIHEPUMEHT € COONIOJCHMEM  NpPaBWI  TEXHUKH
0€30I1aCHOCTH.

Pacnosznasams dhochar-noHsl

30 Oobmas O61as xapakrepucTtuka 3aemMeHToB IV A- rpynmnst: Jlasamb  00OLLyI0 XapaKTEPUCTUKY aTOMaM, IPOCTHIM
XapaKTepUCTHKA OCOOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEILIECTB U BEILLECTBAM U COEIMHEHUSM 3yieMeHTOB [V A- rpynmsl B
anemeHToB |V A- COEIMHEHUI B 3aBUCUMOCTH OT I0JIOKEHUS SJIEMEHTOB | 3aBUCHUMOCTH OT MX IoJiokeHus B Ilepuoanueckoii cucreme.
rpynmsl. Yriaepon B [lepuoanueckoii cucreme. Yriepoa. AJUIOTpONHbIE Xapaxmepuzoeams CTpOEHUE, AIIOTPONHIO, GUBNYECKUE U

MOIUUKAIN: anMa3, Tpagut. AMOPQHEII yriiepoaq u | XUMUYECKHE  CBOWCTBA, IOJNy4YeHHE W [PUMEHEHHE

€ro copTa: caXka, aKTUBUPOBAHHBIN yronb. AacopOuus. | amopdHOro yriepojga M €ro COpTOB C HCIOJIb30BaHUEM

Xumuyeckue cBoicTBa yriepona. Kokcoxumuueckoe PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.

MIPOU3BOJICTBO U €ro npoaykuus. Kapousr. CpasHusams cTpOEHUE U CBOMCTBA aiMasa U rpadura.

Jemoncrpanun. Kosmekius «OO6pa3usl npupoHbIX | Onuceliéams OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA

coenquHenuil yraepona». Iloptper H. JI. 3emumHckoro. | yriepona.

[TornouieHre akTUBUPOBAHHBIM YITIEM DPACTBOPEHHBIX | [Iposodumsb, Habaooams W onucviéams XUMHYECKUN

BELIECTB UJIU Fa30B. Y CTPOMCTBO IPOTUBOra3a HKCHEPUMEHT €  COOJIIOJICHMEM  NpaBUI  TEXHUKHU
0€e30MacHOCTH

31 Kucnopoaconepxkam | Oxenp yraepona(ll): ctpoenne monekynsl, nonydenue | Xapakmepuzoeams cocTaB, (U3NYECKHE U XHUMHYECKHE
W€ COCIMHEHUS u ero cpoiictBa. Oxcun yriepona(IV): crpoenue | CBOMCTBA, MOMyUYeHHE W MPUMEHEHUE OKCHIOB yriepoja C
yriepona MOJIEKYJIbI, TOJIYyYEHHE M €ro CBOWCTBA. YTOJIbHAs | UCIOJIB30BAHUEM PYCCKOTO (pOJHOIO) sI3bIKa M S3bIKa

kuciaotra. Conu yroibHOM KHUCIOTHI: KapOOHAaThl U
ruipokapOoHaThl. TexHHuueckas U MUILEBas COAa.
JlabopaTopHble ONBITHI.

36. Ilony4yeHue u CBOMCTBA YTOJIBbHON KHUCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-UOH

XUMHH.
Yemanaenueams TNPUYMHHO-CIICCTBEHHBIC CBSI3H MEXITY
BUJAMHU XUMHUYECKUX CBS3CH, THUIAMH KPHUCTAUTHYCCKHX
pPEmIETOK  OKCHJIOB  yrjiepoja, UX (QU3UUYECCKUMH U
XUMHYECKHMH CBOMCTBAMH, a TAK)KE TIPUMCHEHUEM.
Cobnrwoame  TIpaBUIA TEXHUKH  0€30MaCHOCTH
HCIIOJIb30BAHUH TIEYHOTO OTOILICHHS.

Oxa3zvleams TIEPBYIO TMOMOIIb MPH OTPABJICHUU YTrapHBIM
ra3oMm.

npu




48

Xapaxmepusoeams cocTaB, (U3HUECKUE H XHUMHYECKHE
CBOMCTBA, MOJYYECHUE U NMIPUMEHEHUE YTOJIbHOW KUCIOTHI U
e€¢ comert (kapOoHATOB W  TUAPOKApOOHATOB) C
UCIIOJIb30BAHUEM PYCCKOTO (POJHOIO0) s3bIKa U SI3bIKa
XUMHH.

Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YrOJbHOM
KHCIIOTHI OT UX COCTaBa.

Ilposodumys, Habmooams WM onucvbleamv XUMUICCKUN
OKCIIEPUMEHT ¢  COOJIIOJICHHEM  MPaBWJI  TEXHHUKHU
0€30I1aCHOCTH.

Pacnosnasamy xapOOHAT-HOH.

Bvinoansmos pacy€Thl 10 XUMHUECKUM (popmMyiam

Y YPaBHEHUSM PEaKIIHid, TPOTEKAIOUINX C YIaCTHEM
COEMHEHUI yriepoia

32 [IpakTuueckas [Tonyuenue, cobupanue U pacrio3HaBaHue yriaekuciaoro | [lonyuams, cobupams M pacno3nasams YrIEKUCIBIA Ta3
pabora 5. rasa. 3yuenue pacTBOPUMOCTH YTIIEKUCIIOTO ra3a B Obpawamvcsa ¢ nabopaTopHbIM  00OpPYIOBaHUEM U
«[lonyuyenue BOJIC U XapaKTEePUCTHUKA KUCIOTHBIX CBOMCTB YIOJMBHOW | HarpeBaTeNbHBIMH ~ MpHOOpaMH B COOTBETCTBHHM  C
YTJIEKUCIIOoro ra3a U | KUcioThl. KauecTBeHHas peakius Ha kKapOoHAT- U NpaBUJIAMU TEXHUKHU 0€30TacCHOCTH.

U3yYeHHE ero TUAPOKapOOHAT-HOHBI Habniooams u onucvieams XUMHUYECKUNH DKCHEPUMEHT C
CBOMCTB» MTOMOIIBIO PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHH.
@opmynuposams BBHIBOABI MO pe3yabTaTaM IMPOBEIECHHOTO
AKCIIEPUMEHTA.
Compyonuuams B Tpolecce yueOHOro B3aUMOACHUCTBUS
npu paboTe B rpymnmnax
33 YrneBoaopoibl Heoprannueckue u opraHu4ecKue BEIIEeCTBa. Xapakmepuzosamb OCOOCHHOCTH COCTaBa M  CBOWCTB

YrneBoaopoasl. XUMUYECKOE CTPOSHUE OPraHUIEeCKUX
BEIIIECTB, KaK MOPSI0K COSTMHEHUS aTOMOB B MOJICKYJIC
10 BaJICHTHOCTH.

MertaH, 3TaH, KaK Ipe/eIbHBIC YTIIEBOIOPOIbI. DTHUIICH
U alleTUJICH, KaK HeTlpe/eNbHbIe (HEHACHIIICHHBIE)
YTIIEBOIOPOBI. [ 'OpeHune yriieBogopoIoB.

OpraHUYeCKUX COCAUHECHUM.

Pa3znuuams ipenenpHple N HENPEAEIBHBIE YTIIEBOAOPOIBI.
Hasvisams u 3anuceiéams (HopMynbl (MOJNEKYJISpPHbIE U
CTPYKTYpHBIE) BAKHEUIIINX IIpEeICTaBUTENICH
YIJI€BOIOPOIOB.

IIpednazame SKCIEPUMEHT 110 PACIO3HABAHUIO COECIMHEHUN
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KadecTBeHHBIC peakiy Ha HETIPEeIbHBIC
COCIMHCHMUS.

JemoHcTpamuu. Moenu MoJIeKyJ1 MeTaHa, 3TaHa,
STUJICHA U alleTHIeHa. B3aumomelicTBre dTUIICH C
OpOMHOM BOJIOM U PaCTBOPOM IIepMaHTaHaTa Kajusl.

HENpPEeIeIbHOIO CTPOCHHUSL.

Habniooams 3a  XOIOM XHMHYECKOTO HKCHEPUMEHTA,
OTKCHIBATh €T0 U JIeNIaTh BBIBOJIbI HA OCHOBE HAOJIOICHUH.
Qukcuposams Ppe3ysbTaThl SKCIEPUMEHTA C IIOMOILBIO
pycckoro (poIHOro) s3bIKa, a TaKXKe C IOMOIIBIO
XUMHAYECKHX (OPMYII U YpaBHEHUH.

34 Kucnopoaconepxka- | DTUIOBBINA COUPT, €r0 MOIy4YE€HUE, IPUMEHEHUE U Xapakmepuszoeams CIUPTHI, KaK KHUCIOPOACOAEpIKaIINe
1IMe opraHudeckue | usronoruueckoe aercreue. TpexaToMHbli cupT OpraHUYECKHUE COETUHEHUS.
COEMHEHUS riunepuH. KauecTBeHHas peakiiysi HA MHOIOaTOMHbIE Knaccugpuyuposams ciupThl 10 aTOMHOCTH.
CHMPTHL. YKCYCHasl — IPEICTABUTEND Kilacca Has3zvieame nipencraBuTene 04HO- U TPEXATOMHBIX CIIUPTOB
KapOOHOBBIX KHUCIIOT. U 3aIMChIBATh U3 (POPMYJIbL.
Jemoncrpanuu. O01ie XMMUYECKHE CBOWCTBA KUCIOT | Xapakmepuzoéams KHUCIOTBIL, KaK KHCIOPOJCOAEpIKALIME
Ha MIpUMepe YKCycHOU KucnoTbl. KauecTBeHHas OpPraHUYeCKHEe COeIUHEHHUS.
peakuys Ha MHOTOAaTOMHbBIE CIIUPTHI Ha3zvieams npencraButeneil npeneinbHbIX U HENPEACIbHbBIX
KapOOHOBBIX KUCIIOT U 3alMChIBATh U3 ()OPMYIIbI.
35 Kpemuuii u ero Kpemuuii, crpoenue ero aroma u csoiictsa. Kpemuuii B | Xapakmepuzoéams CTpO€HHE AaTOMOB U KPHUCTaJUIOB,
COCIMHEHMS npupoje. Cunnuuael u cunad. Oxeng kpemMHusi(IV). ¢usznueckne ¥ XMMHYECKHE CBOWCTBA, TMOJY4YEHHE U
Kpemuuesas kucnora u €€ coiu. IIPUMEHEHHE KPEMHHS C HCIOJIb30BAaHUEM PYCCKOTO

Jemoncrpanuu. Komutekuus «O6pa3ibl NpupoIHbIX
COeIMHEHUN KpeMHHUsD». Koekus cTeka, KepaMHKH,
LIEMEHTA U U3/IeJINI U3 HUX.

JlaGopaTopHsle onbIThl. 38. [Iponyckanue
YIJIEKUCIIOro Ta3a yepe3 pacTBOp CUIIMKATa HATPHUS

(pomHOTO) SI3bIKA U SI3bIKA XUMHH.

Yemanasnueams TIpUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM aTOMa, BHIOM XUMHYECKOH CBA3HU, THUIIOM
KPUCTANINYECKON PEeETKH KPeMHUS, ero GU3N4eCKUMHU U
XUMHUYECKUMH CBOMCTBaAMHU.

Bvinonansams pacy€Tbl 10 XUMHUECKUM (popMyiam

Y YPaBHEHUSIM PEaKIUid, MPOTEKAIOIINX C YYaCTUEM
KPEMHHUS U €T0 COEINHEHUM.

Xapakmepuzoeamv COCTaB, (PU3MUECKHE U XHMUYECKHE
CBOICTBa, MIOJYyYEHUE U PUMEHEHUE COCIMHEHUI KpEMHUS
C HCIOJb30BAaHUEM PYCCKOrO (POJHOI0) s3blKa U S3bIKA
XUMHH.

Cpasnusams JUOKCUIBI YTIIEPO1a U KPEMHHUSL.
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Onucvieams BaXHEUIIME THUIBI TPUPOJHBIX COCIUHEHUUN
KPEMHUS KaK OCHOBHOT'O DJIEMEHTA JINTOC(EPHI.
Pacnosznasames cCUIMKaT-nOH

36 CunukaTtHas IIpou3BoacTBO cTekna U nemenTa. Ilpoayknus Xapaxmepu3o6amb CUIMKATHYIO IIPOMBIIIIIEHHOCTD U €€
IIPOMBIIIJIEHHOCTD CHWJIMKaTHOM IIPOMBIIUIEHHOCTH: ONITUYECKOE BOJIOKHO, | OCHOBHYIO IIPOAYKLHUIO.
kepamuka, papdop, pasac. OnTrudeckoe BOJIOKHO. Yemanasnueams aHanoruu MEXy pa3iIMdHBIME OTPACTSIMU
Jemoncrpanun. Koutekuys NpoqyKIuu CUJIMKATHOM | CHJIMKAaTHOM IIPOMBIIUIEHHOCTH
NPOMBIIIICHHOCTH. BujeogparMeHTs! U caai bl
«[Ipou3BOACTBO CTEKJIA U IEMEHTA

37 [Tonyuyenue Hewmerainnsl B npupone. Onucvieams HaX0XKJICHUE HEMETAJIJIOB B IPUPOJIE.

HEMETAJIJIOB @pakMOHHAs IEPEroHKa KUAKOrO BO3/1yXa, KaK Xapakmepuzoeams  (HpaKIMOHHYIO IEPErOHKY KHJIKOTO
CIoco0 MOy4eHUs KHCI0pO/ia, a30Ta, aproHa. BO3/yXa KaK COBOKYITHOCTH (DU3MYECKHX ITPOIIECCOB.
[Tonydyenue pocopa, KpeMHUs, XJI0pa, HOJA. Apeymenmupoeéams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
DNEeKTPOIN3 PACTBOPOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM
Hemoncrpanuu. Komnexius «[Ipupoansie coequHeHus
HEMETAIIIIOBY. BuneogparmenTsl u CIIal bl
«DpakiMOHHAasA  IEPEeroHKa  JKMJAKOTO  BO3AyXay.
Buneodparmentsl u cnaiinel «[lomyuenue Bomopona,
KHCIIOPOJa M TAIOT€HOB  JJIEKTPOIUTHYECKUM
coco0oM»

38 ITonyyenue Ilonydenue CcepHOM  KHUCIOTBL:  CBIpbE, XUMH3M, | Xapakmepuzoéams XUMU3M, CBIPbE, allllapaTypy, HAy4YHbIE
BAKHEWUIIINX TEXHOJIOTMYECKAass CX€Ma, METOJ KHIISIIErO CJ0sl, | IPUHIUIIBI U MPOJLYKIIMIO IPOU3BOACTBA CEPHOM KHMCIIOTHI.
XUMHYECKHUX HPUHIUIBI TEIUNIO0OMEHa, MPOTUBOTOKA U LMUPKYISAMH. | CpasHueams IPOU3BOACTBO CEPHOI KHCIOTHI €
COECIMHEHU I Oneym. IIPOU3BOJCTBOM aMMHUaKa

[TpounsBoacTBo aMMHaKa: CBIPBE, XUMH3M,
TEXHOJIOTUYECKAs CXeMa.
JleMoOHCTpaLUK.

Mopenu anmaparoB J1s MPOU3BOJCTBA CEPHOM
KHUCIOTHI. Mozenp Kumsuero ciuost. Mozieiab KOJIOHHBI
CUHTe3a aMMHaKa. BuieodparMeHTsl U ciai bl
«[Ipon3BoacTBO cepHOIl KMCIOTHDY. BuneodparmeHTs!
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u cnaiapl «lIpousBoscTBo ammuakay. Komnekuus
«CpIpbE NI7151 TOJTYYEHUS] CEPHOU KUCIIOTHI.

39 O60061eHre o TeMe | YPOK-yIpaXHEHHUE C UCTIOJIb30BAaHUE CAMOCTOATENBHOU | [Ipo6ooumsb OLEHKY COOCTBEHHBIX JOCTHUKEHHUM B YCBOCHUU
«HemeTtainsl u ux pabOThI MO BBHIIOJIHEHUIO TPOBEPOYHBIX TECTOB, TEMBI.
COEJIMHEHUS» 3a/laHUN U YIIPA)KHEHUU Koppexmuposamp cBOM 3HaHUST B COOTBETCTBUU C
MJIAHUPYEMBIM PE3YJIbTaTOM
Ionyuams xumMudeckyro UWHGOpPMaLUU €3 Pa3TUUYHBIX
HMCTOYHHKOB.
IIpeocmasnames wunbopManuio mo teme «Hemeramib» B
BUJIC TAOJIHII, CXEM, OIMIOPHOTO KOHCIICKTa, B TOM YHCIIC C
npuMmeHeHnuem cpencts MKT
40 Konrtponbnas padorta mo teme «HemeTamibl 1 BX COSAMHEHUS»
Metajuibl 1 ux coequHenns (17 1)
41 [Tonoxxenue [Tonoxenune wmetaimoB B Ilepuogmueckoit cucreme | OO6vACHAMb, 9YTO TAKOE METAILIBI.
METaJUIOB B xummuueckux snemeHToB J[. M. MenaeneeBa, ctpoenue | Paznuuams GOpMBI CYIIECTBOBAHUS METAJIIOB: SJIEMEHTHI U
IIepuoanueckoit UX aTOMOB M KpHUCTaLUIOB. MeTrauMuecKkas CBs3b M | IPOCTHIE BELIECTBA.
CUCTEME, CTPOCHUE | METaJuInYecKas KpUCTAJUTMYECKas pemi€Tka. | Xapakmepuzoeams XUMUYECKUE JIEMEHTHI-METAIIBI 10 UX
aTOMOB U du3nyeckue CBOMCTBA  METAUIOB:  DJJIEKTpO- U | mosoxkenuto B [lepuoanueckoii cucreme 1. 1. Menneneena.
KpUCTAJJIOB TEMJIONPOBOJHOCTb, OTpa)karolas CHOCOOHOCTH, | [lpocno3uposams CBOWCTBA HE3HAKOMBIX METANIOB IO
mIacTUYHOCTh. CriiaBbl YEPHBIE U I[BETHHIE noyoxeHuto B Ilepuoguyeckoit cHCTEME XUMHUYECKHUX
snemeHToB /I. 1. Menpaeneena.
Yemanasnueams TPUUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY
CTPOCHHEM aToMa, BHJIOM XHWMHYECKOW CBS3U, THUIIOM
KPUCTAJUTHYECKON PEIETKH METAINIOB — MPOCTHIX BEIIECTB
U UX COeIUHEHUN
42 OO6mue xumuyeckue | MeTauibl Kak BOCCTAHOBHUTENH. DIEKTPOXUMHUYECKUN | OObsaCHAMb, YTO TAKOE PSAJl AKTUBHOCTH METAILTIOB.

CBOMCTBA METAIJIOB

PN HampsbKeHWW. B3amMopaencTBue METalioB  C
HEMETaJUlaMM,  OKCHJAaMM,  KHCIOTaMH,  COJISIMH.
AJIOMHUHOTEPMHUSL.

Ilpumensmo €ro s XapaKTePUCTHKU XHMHUECKUX CBOMCTB
MPOCTHIX BEIIECTB-METAILIIOB.
0606wams CUCTEMY XUMHUUYECKHX CBONCTB METAJUIOB Kak
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demoncTrpaumu. B3aumoneiicTBue HaTpusi, JUTHUS U
KaJIbLMs ¢ BOJOM. ['opeHne HaTpus, MarHus U keiesa B
KHCIIOpO/IE. Bcenpimka TEPMHUTHOMN CMECH.
BzaumopeiictBue cMeCH MOPOIIKOB CEPbI U KENIE3A,
UHKa U CEephL BzaumoneiictBue amoOMHHHS C
KHCJIOTaMH, IIeJiodyaMd HW BojJoHM. BzamMopaeicTBHe
Kennesa U Meou C XJopoM. BsaumopeiictBue menu c
KOHLICHTPUPOBAaHHOW CEpPHOM KHCIOTOM M a30THOMU
KHCJIOTOM (pa30aBIeHHON M KOHIIEHTPUPOBAHHOM).
JlaGopaTopHslii onbIT. 39. B3aumoelicTBue xenesa ¢
pactBopoM cynbdara meau(1l)

«BOCCTaHOBUTEJIbHBIE CBOMCTBAY.

Cocmasnams ~ MOJIEKYJSIPDHBIE ~ ypaBHEHUS  peakuui,
XapaKkTepU3yIOIIUX XUMHYECKHE CBOWMCTBA METAUIOB B
CBCTC YUCHUA 06 OKHUCIHNUTCIIbHO-BOCCTAHOBHUTCIIbHBIX
mporeccax, a peakuud C y4acTHEeM JJIEKTPOJIHUTOB,
MNpEaACTaBJIATh TAKXXC U B MOHHOM BUIC.

Habniooams n onucvieams peakliud MeXAY BEUIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
CaMOCTOSTENIbHO 1p08OOUMDb  OMBITHI, TOATBEPIKIAIOLINE
XMMHUYECKHE CBOMCTBA METAJNIOB C COOJIOJECHUEM IIPABUI
TEXHHUKHU 0€30MaCHOCTU

43-44 | O6mas CrtpoeHre aroMOB M IPOCTBIX BEUIECTB. 3aBUCUMOCTb | O0®ACHAMb 3TUMOJIOTHIO HA3BaHMSI TPYIIbl  «ILIEIOYHbIE
XapaKTepUCTHKA GU3NYEeCKUX U XUMHUYECKUX CBOWCTB IIEJIOYHBIX | METAJIbD».
HIETIOYHBIX METaJUIOB OT 3apsaoB simep ux aromoB. Oxcunbl u | Jaéamv OOLIyI0 XapaKTEPUCTHKY IIEIOYHBIM METaJUIaM IO
METaJIOB THJIPOKCUBI IIEJIOYHBIX METAJIOB, MX IOJIy4eHHe, | UX MOoJIoKeHUIo B Ileproanueckoil cucreMe XUMHUYECKUX
CBOMCTBA, NpUMEHEHHE. BaxkHeumme conu menouyHsix | aseMeHToB [l 1. Menneneesa.
METAaJUIOB, X 3HAUEHHE B XKMBOM M HEXHUBOU NpUpose U | Xapakmepuszoéams CTpOEHUE, (U3NUECKUE U XMMUYECKHE
B )KM3HH Y€JIOBEKA. CBOMCTBAa MIEJTOYHBIX METAUIOB B CBeTe OOIIero,
JNemoncTpanuu. OKpacka IiaMeHu COeTUHEHUIMHU 0COOEHHOT0 ¥ €TUHUYHOTO.
IIEIOYHBIX METAIJIOB Ilpeockasvieams (pu3nUecKne M XHMHUYECKHE CBOIiCTBa
OKCHJIOB M THJIPOKCHJIOB IIEJIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa M CTPOCHHS M TOATBEPKIATh MPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOIUX PEAKIIUH.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHMM (QopmyiamM H
YpaBHEHMSIM  peakiuii, MpOTEeKaoUMX ¢  y4acTHeM
IEJIOYHBIX METAJUIOB M UX COCTMHEHNH
45-46 | O6was CrpoeHre aTOMOB M MPOCTBIX BEHIECTB. 3aBUCUMOCTh | OObACHAMb STUMOJIOTUIO HA3BaHUS TPYIIBl  «IENTOYHO-
XapaKTePUCTHKA buznIecKknx 17§ XUMHYECKIX CBOWCTB | 3eMEIIbHBIC METAJLIBI.
IETIOYHO3EMENIbHBIX | HIEIOYHO3EMENNbHBIX METAJUIOB OT 3apsAoB snep uX | Jasams oO0myto XapakTepucTuky mertamnam |lA rpymisl
METaJIOB aToMoB. OKCHIBI W THUIPOKCHIBI HIETOYHO3EMENBHBIX | (IIEIOYHO-3€MENBHBIM METalaM) IO WX IIOJIOKEHUIO B

METaJVIOB, MX TOJy4eHHE, CBOWCTBA U IMPUMEHEHHE.
Baxneiiiie conmm MENOYHO3EMENBHBIX METAIOB, HMX

[lepuoanueckoit cucreMe xumMuueckux syemeHToB JI. U.
Menneneesna.
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3Ha4YeHHE B MPHUPOJE U KU3HU yelloBeka. KapOoHatsl u
THJIPOKapOOHATHI KaJIbIIHA.

JemouncTpanuu. OKpacka MIaMeHHu COeIMHEHUSIMU
IET0OYHO3EMENBbHBIX METAJIOB. [ allleHne u3BecTu
BOJIOH.

Jladoparopublii onbIT. 40.ITonyuyenne n3BeCTKOBOM
BOJIbI M OIIBITHI C HEH

Xapakmepuzoeams CTpOeHUE, (U3MUECKUE U XUMUYECKHE
CBOIiCTBa WIEIOYHO-3€MEIBHBIX METAIOB B CBETE OOIIETO,
0COOEHHOT0 U €IMHUYHOTO.

IIpeockaszvieams (U3NYECKHe W XHUMHYECKHE CBOHCTBA
OKCHJIOB M ruApokcuoB MeTayuioB ||A rpynmbsl Ha ocHOBe
UX COCTaBa U CTPOEHUS U NOOmMEepi*#coams TPOTHO3BI
YPaBHEHUSIMU COOTBETCTBYIOLUX PEAKLIUH.

IIposooums  pacdy€Tel 1O XUMHUYECKHM GopMylIaM |
YPaBHEHMSIM  peakluii, MpOTEKaIUMX ¢  y4acTHEM
MIEJIOYHBIX METAJUIOB M UX COCTMHEHUI

47 XKéctroctb Bogpl 1 | JKEcTKOCTh BOIBI: BpeMeHHasi U noctosiHHas. CriocoObl | O6vbsacHAMb, 9TO TAKOE GKECTKOCTH BOJBIY.
CTIOCOOBI e YCTPAaHEHHUSI BPEMEHHOW KECTKOCTH. Crnoco6sl | Paznuuams BpeMEHHYIO U TIOCTOSIHHYIO KECTKOCTh BOJIBI.
YCTpaHEHHUS YCTPAaHEHUS IOCTOSHHON KECTKOCTU. MOHUTBHL. IIpeonazams ciocoObl YCTPaHEHUS KECTKOCTU BOJIbI
JdemoHcTpaumu. [Tonydyenune  xéEcTKOMN BOJIEI | [Iposooums, HabOM00ams W ONUCHIBAMb XUMHUYCCKHMA
B3aMMOJICHCTBHEM YTJIEKUCIIOTO C M3BECTKOBOM BOJOH. | OKCIEPUMEHT, C  COOJIIOIGHHEM  TpaBUI  TEXHHUKHU
Ycrpanenue BpPEMEHHOM KECTKOCTH KHUISTYEHUEM U | O€30MacHOCTH
n00aBKOW cofbl. YCTpaHEHHE TMOCTOSHHOM KECTKOCTHU
no6aBkod coabl. MOHWUTHI W TPUHIUI UX JEHCTBUS
(BungeoparMeHr).
48 [IpakTnueckas [Tonydyenue #&ECTKOM BOABI B3AMMOACHCTBUEM Ionyuams, cobupams M pacno3nasamv YTIEKUCIBIA Ta3
pabora 6. YTJIEKHUCIIOTO C U3BECTKOBOM BOAOU. Y CTpaHEeHUE Obpawamovca ¢ 1a0OpaTOpHBIM  O0OpYIOBaHUEM U
«ITonyuenue BPEMEHHOM KECTKOCTH KUTISTYCHUEM U TOOABKOM COJIbI. | HArpeBaTeIbHBIMA ~ MPUOOpaMHU B COOTBETCTBUU  C

’KECTKOU BOILI U
CIIOCOOEI €€
YCTpaHEHHUSI»

YcTpaHeHne NOCTOSHHOMN )KECTKOCTH 100aBKOM COJIBI.
Hcnprtanue :KECTKOM BOJBI PACTBOPOM MbLIA

MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnwoams m onucviéams XUMUYECKUN SKCIIEPUMEHT C
MTOMOII[BIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOIBI TIO0 pE3yabTaTaM IPOBEICHHOTO
HKCIIEPUMEHTA.

Compyonuuames B TIpOIlECCE YYEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmax
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49 AJIFOMUHUH U €ro CoenviHeHUsT allOMUHUA B MmOpupoje. XuMuuyeckue | Xapakmepuszosames aTOMUHUA 1O €ro TMOJIOKEHUIO B
COCAUHEHHUS cBoiictBa amomuHus. OcoOeHHoctu okcuzpa | Ilepuoanueckoil cucrteme xumuueckux anementoB JI. U.
TUAPOKCUA aJTIOMUHUS KaKk aM(pOTEepHBIX coeAMHEeHUN. | MeHnpaeneena.
Baxwueiinme conu amroMUHAS (XJIOPUL, Cyabdar). Onucviéamv ~ cTpoeHHe, (U3NYECKHE U  XUMHUYECKHUE
JemoncTpanuu. Komuiekius NpupoaHbIX COEIMHEHUN | CBOMCTBA AIFOMUHUS, TOATBEPK1as X COOTBETCTBYIOLIMMU
amomunus. Buneodparments! u cnaiasl «Okcun YPAaBHEHUSMHM PEAKIIUi.
amoOMUHUS U ero Moaudukanmny. [lonydyenue ObvsicHamb TBONCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB
aM(OTEPHOTO THIPOKCHIA ATFOMUHUS M UCCIIEAOBAaHNE | OKCHJIA M THIPOKCHIA AITFOMUHUSI.
€ro CBOKCTB Konxkpemuszupoeams ~ 3JIEKTPOIUTHYECKOE  IOJIYyYECHHE
METAJIJIOB OIIMCAHUEM ITPOU3BO/ICTBA AITFOMUHMUSL.
Ycemanasnueams  3aBUCHUMOCTH — OONacTelt  IMpUMEHEHUs
QIFOMUHHUS U €T0 CILUIABOB OT CBOMCTB.
IIpogooums pacu€Thl 1O XUMHUYECKHM QopmyiamM Hu
YpPaBHEHUSM  pPEaKIMil, NPOTEKaIUX C  Y4acTUEM
QIIOMUHUS U €70 COEIUHEHUN
50-51 | XKenezo u ero OcoOenHocTH CTpoeHUs aToMma xesesa. JKenezo B Xapaxmepusoeamsv moyioxkeHue xenesa B llepuonnueckoi

COCIUHECHUA

npupoe. Baxueiiue pynsl sxene3a. Okcuabl 1
ruapoxcuabl xxenesa(ll) u (I). Comu xeneza(Il) u (II1).
OO6HapyxeHre HOHOB KaTHOHOB eJie3a B pacTBOpE.
3Ha4yeHue COeIMHEHHH Kemesa.

JlabopaTopHble ONBITHI.

41. Tony4enne ruapokcunos xemnesza(ll) u (11).
42.KauecTBeHHbIE pEAKIIMK Ha KATHOHBI JKeJe3a

cucteMe xuMmMuueckux »syemeHToB JI. M. Mennaeneena,
0COOCHHOCTHU CTPOCHHSI aTOMa.
Onucvieams HU3NYECKUE U XUMHUYECKHE CBOMCTBA XKeJe3a,

MOATBEPKIass HUX  COOTBETCTBYIOIIMMH  YPAaBHEHHUSIMHU
peaKkuui.
Obvsichamb ~ Halauuue B TEHETUYECKUX  PSAIOB

o 2+ +
coenuuenni xeneza Fe” u Fe™ .

Yemanasnueams  3aBUCHUMOCTH  OONacTell  MPUMEHEHUS
’KeJe3a U ero CIuiaBoB OT CBOWCTB.
IIpogooums pacu€Thl MO XUMHUYECKHM QopmyraamM Hu

YPaBHEHUSM PEAKIMi, MPOTEKAIIINX C YHaCTUEM KeJe3a U
€ro COeTMHEHUM.

Habnwoams n onucvleams peakui MEXy BEIIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POJTHOTO) S3BIKA U S3bIKA XUMHH
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52 [TpakTrueckas Pemenue AKCIIEPUMEHTAILHBIX 3a7a4 Ha | DOKCIIEPUMEHTAIBHO UCCIe008amb CBOMCTBA METAIIJIOB M UX
pabora 7 pacrlo3HaBaHWE © TONYYCHHE METAUIOB U WX | COCIMHEHUH, peliaTh SKCIEPUMEHTAIBHBIC 33]a4d 10 TEME
«Penrenue COEIMHEHUN «MeTaniby.

HKCIEPUMEHTATBHBIX Pabomams ¢ maboparopHbIM  O0OpYAOBaHHUEM U
3a7a4 10 TEME HarpeBaTeIbHBIMA ~ NMPUOOpPaMH B COOTBETCTBUH  C
«MeTamb»y MpaBWJIAMU TEXHUKH 0€30MaCHOCTH.
Habnrooams CBOWCTBA METAJUIOB M HUX COEIUHEHHUH U
SIBIICHUH, IIPOUCXOISAIINX C HUMH.
Onucvieamvs ~XUMHYECKUH DKCIIEPUMEHT C  ITOMOIIBIO
PycCKOro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOJBI MO Pe3yabTaTaM IMPOBEIECHHOTO
IKCIIEPUMEHTA
Onpeoename (Mcxoast U3 y4eOHOU 3a1aui) HEOOXOIUMOCTh
WCIIOJIb30BaHUs HAOIOICHUS W SKCIICPUMEHTA
53 Kopposus meramioB | Koppo3ust xumudeckas v aeKTpoxuMuueckas. 3ammura | O0vsacHsamb, 9TO TaKOe KOPPO3HS.
Y CIIOCOOBI 3aIITHl | METAJLIOB OT KOPPO3UH. Pa3znuyams XUMUYECKYIO U JJICKTPOXUMUYCCKYIO KOPPO3HH.
oT Heé JleMoHCTpaLUH. Hnniocmpuposams  TOHATUSL  «KOPPO3US», «XUMHYECKAS
Komnekius «XUMHYECKHE HCTOYHUKH TOKAY. KOPPO3US», «ITEKTPOXUMHUIECKAS] KOPPO3HSI» TIPUMEPAMH.
Pe3ynbTarhl IIUTENTFHOTO SKCIIEPUMEHTA 110 U3YYEHUIO | Xapaxkmepuzoéams  CIOCOOBI  3alllUTHl  METaUIOB  OT
KOPPO3UU CTAIBHBIX U3JCIUH B 3aBUCUMOCTH OT KOPpO3Uu
YCJIOBHI IPOLIECCOB

54-55 | Meraibl B Merainsl B Ipupo/ie: B CBOOOJHOM BUJIE U B BUJIE Knaccuguyuposamsv ~ GopMbl  NPUPOJHBIX  COEIUHEHHIM
npupoae. [lonstue o | coenuHeHUi. METAJLJIOB.

METAJLTypPTHH [TorsiTrie 0 Metayurypruu. UépHas v IBETHAS Xapaxmepuzoeams 00IIHE CIIOCOOBI TTONYYEHUS METAJLIOB:

METaJUTyprus.
[Tupomerammyprusi, THAPOMETAIUTYPTHS,
JJIEKTPOMETAILTYprus. JJOMEHHBIN IIpoLecc.
[TepepaboTka 4yryHa B CTalb.

DJEeKTPOIN3 PACILIaBOB.

JemoHcTpanuu. BocctaHoBiieHne Menu U3 okcuaa
meau(ll) Bogoponom. BuneodparmenTs! u cnaiiabt

IIUPO-, TUAPO- U DIIEKTPOMETAILTYPIHH.
Koukpemuszuposams 3T cnocobbl  IpUMEpamMH |
YPaBHEHUSMM pEaKLUUHd C COCTABIEHHUEM JIIEKTPOHHOIO
OanaHca.

Onucvieams JOMEHHBIM TPOLIECC M DIEKTPOJIUTHUECKOE
MOJIy4EHNE METAIJIOB.

Pa3znuuams y€pHbIE U IBETHBIE METAJLIb], YYT'YHbI M CTAJIH
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«IIpon3BoaCTBO UyryHa u ctayim». BugeodparMmeHTs! 1
cnaiiasl «M3nenus u3 yyryHa v cTaiam.
BuneodparmenTst u cnaiasl «IIpousBoacTso
ATTFOMMHUS

56 O0o0uieHne 3HaHUH | YPOK-YIpa)XHEHUE C UCTIOJIb30BAHUE CAMOCTOSITENbHON | [Ip06ooums OLlEHKY COOCTBEHHBIX TOCTHKEHUH B YCBOCHUU
1o TeMe «Metaibl» | paboThl IO BBHIIOJHEHUIO IPOBEPOYHBIX TECTOB, TEMBI.
3aJJaHUH U yIIPAXKHCHUM. Koppexmuposamb cBOM 3HaHUA B COOTBETCTBHHM C
IUIAHUPYEMBIM PE3yIbTaTOM
Ilonyuams XUMHUYECKYI0 HWHQOPMALUU U3  Pa3IUUYHBIX
HMCTOYHUKOB.
IIpeocmasnsams uHoOpMaLyio 1o TeMe «MeTamisl» B BUJIE
Ta0JIML, CXEeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHeHnuem cpencts MKT.
S7 Kontponbnas padot 3 o reme «MeTtauib»
XuMus ¥ OKpyKamwmas cpena (2 1)
58 Xumunyeckas Crpoenne 3emnu: spo, MaHTHSA, 3€MHas Kopa, WX | MHmeepuposams CBeneHU 10 PU3HUECKON reorpaduu B
OpraHu3anus XUMHUYEeCKHH cocTaB. Jlutochepa m e€ XMMHUYECKMH | 3HAHUSA O XMMUYECKOH OpraHu3alyy IJIaHETHI.
TIJIAaHETHI 3eMIIs coctaB. Munepansl. Pynel.  OcamodHbie  MOPOIBI. .
[onesHsie  HeKomaeMbie.  XUMHUCCKHH  COCTAB Xapaxmepuszoéams XUMHYECKMH COCTaB TI'€OJOTHYECKHX
ruapocdepbl. XUMUYECKHUI cOCTaB aTMOC(EPHI. 060n0eK JeMIH.
llemonctpanmun.  BumeobparMentsl  # i Pa3znuuams MuHEpalbl U TOPHBIE IOPOJIBI, B TOM YHUCIIE U
«Ctpoenne 3emiau H €€ XUMHUYECKHUH COCTaB». PYyJet
Konnexkuust muHepanoB u ropHelx nopog. Kostekuus
«Pynb1 MmeTamioBy.
JlaboparopHsbie onbIThl. 43. 13ydyeHue rpanura.
59 Oxpana VIcTOYHUKHM XMMHYECKOTO 3arpsi3HEHHUs OKpyxkaroulei | Xapakmepuzoéams UCTOUHUKN XUMUYECKOTO 3arpsi3HEHUS

OKpY’Karollen cpeibl
OT XUMHUYECKOTO
3arpsi3HEHUs

cpeabl. I'nmoGanmpHBIE  HKOJIOTHYECKHE  MPOOIEMBI
YeJIOBE€YEeCTBA: MApHUKOBBIA  3(PQeKT, KHUCIOTHbIE
JOKIH, O30HOBBIE JBIPBI. Me:xnyHnaponHoe

COTPYAHHYECTBO B O0O0JIACTH OXpaHBbl OKpPYXKaromen

OKPYXKarOIIEH Cpebl.

Onucvieams T100aJIbHBIE SKOJIOTMYECKHE TPOOIEMbI
YeJI0BEYECTBA, CBSI3aHHbIE C XUMUYECKHUM 3arpsi3HEHHEM.
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cpempl  OT «3enénas

XUMUSD).

XUMHUYCCKOTO  3arpsA3HCHHA.

JNemoncTpanuu. BugeopparMeHTs! 1 caaiiipl
«['nobanbHbIe HKOIOrHYECKHE MPOOIEMBI
YEJI0BCUECTBA»

IIpeonazames MyTH MUHUMH3AUU BO3ACHCTBUS
XMMHUYECKOT'0 3arps3HEHMSI Ha OKPY)KAIOIILYIO CPELy.

IIpuooums pUMepsl MEXTYHAPOHOTO COTPYIHUYECTBA B
00JacTy OXpaHbl OKPY’KAIOLIEH Cpeapl OT XHUMHYECKOTO
3arpsi3HEHUS

O0600meHne 3HAHNH M0 XMMHUH 32 KypPC OCHOBHOM MIKO0JIbL. [loaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHYy

(OTD) (7 )

60 BemecrBa CrpoeHne aromMa B COOTBETCTBUM C THOJOXeHUEeM | [Ipedocmasname uHpopmanuto no teme «llepuonnueckuit
XUMHYECKOro 71eMeHTa B [lepruonnueckoi cucreme. 3akoH u Ilepuonnueckas cucrema JI. M. Menneneea B
Crpoenne  BemlecTBa:  XUMHMYecKas  CBsI3b U | CB€T€ TEOPHUM CTPOCHMs aTOMa» B BHJE TaOJIUL, CXEM,
KPUCTAUTUYECKHAE PEIETKH. 3aBUCUMOCTh CBOWMCTB | OTIOPHOTO KOHCIEKTA, B TOM YHCIIE C IPUMEHEHHUEM CPE/ICTB

o0pa3oBaHHBIX  3JeMeHTamu  mpocThix  BemiecTB | MKT.

(MeTayIoB, HEMETalJIOB, OJIATOPOJHBIX Ta30B) OT | Buinonuams TECTOBBIEC 3a1aHUS IO TEME.

HIOJIOXKEHHS JIeMEeHTOB B [lepruoauueckoit cucreme. IIpeocmaensims nHGOPMAIHIO 1O TeMe «BHIbpl XUMHUECKHX
Turmonoruss HEOPraHWYECKUX BEIIECTB, JIEJICHWE MX HA | CBA3EH W THIBl KPUCTALIMUECKUX PEImETOK. B3ammocBs3b
KJacchl U rpynnsl. [IpeacraButenu CTPOCHHSI M CBOHCTB BEIIECTB» B BHJE TaOJMI, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM YHCIIE C IPUMEHEHHUEM CPEJICTB

HKT
61 XuMmuyeckue [Tpu3Haky U yclnoBUS MPOTEKAHNUSA XUMHUECKUX Ilpeocmasnames nunpopmanuio no teme «Knaccupukanus
peakuuu peakuuii. TUIIONOrUs XUMUUYECKUX pPeakLui 1o XMMUYECKUX  pEakUMid MO  pa3IMyHbIM  IpHU3HAKaM.

pa3IMYHBIM OCHOBaHMIM. Peakiinu HOHHOTO OOMEHa.
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU

CKOpOCTh XMMHUYECKHUX pPEaKIMi» B BUIIE TaOIUIl, CXEM,
OIOPHOTI'0 KOHCIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPEICTB
HKT.

Bvinonnsmo TeCTOBbIE 33[jaHUs 110 TEME.
Xapakmepu306ams OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxkuu, OKUCIUTENb U BOCCTAHOBUTEIIb.

Omauuams 3TOT TUII PEaKIUil OT peakuii oOMeHa.
3anucvieams ypaBHEHUS OKUCIUTEIBHO-
BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ C IMTOMOIIBIO BJICKTPOHHOT' O
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OanmaHca
62-63 | OcHOBBI XHUMHYECKUE CBOMCTBA MTPOCTHIX BEIICCTR. Xapaxmepuzosamsp 001IKME, 0OCOOCHHBIC U UHINBUyaJIbHbBIC
HEOPraHNYECKOM XapakTepHble XMMUYECKHE CBOMCTBA COJICOOPa3yOIUX | CBOMCTBA KHCIOT, OCHOBaHHA, COJIEH B CBETE TEOPHH
XUMHAH OKCHJIOB, THJIPOKCHAOB (OCHOBaHM, KHCIOT U | JIEKTPOJIUTUYECKON TUCCOIMALINN.
aM(OTEPHBIX TUAPOKCHIIOB), COJICH Apeymenmuposams BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX
peaKIuii B pacTBOpax JEKTPOIUTAX UCXOI U3 YCIOBHIA.
Knaccuguyuposames HeopraHHUECKUE BEIIECTBA IO COCTABY
Y CBOMCTBAM.
I1pusooums NpUMEPHI MPEICTABUTENCH KOHKPETHBIX
KJIACCOB M TPYIIIT HEOPTaHMYECKUX BEIIECTB
64 [ToBTOpenue u TectupoBanue, pemieHHe 3a1a4 H  BBIIOTHEHUE | BbinoaHams TECTHI U YIPAXKHEHUS, peulamsy 3a1a9d 10
0000I1IeHHUE 110 TeME. | YIPAKHEHHUI 110 TEME TeMe.
[ToxroroBka K I1Iposodumps ouleHKY cOOCTBEHHBIX JOCTIKEHHH B YCBOCHUU
KOHTPOJILHOH TEMBI.
pabote Koppexmuposampb cBOM 3HaHUS B COOTBETCTBUU C
TUTAHUPYEMBIM PE3yJIbTaTOM
65 KonTponbnas pabora Ne4 «Torosasi mo Kypcy OCHOBHON HIKOJIBI»
66 AHanu3 KOHTPoJIbHOM paboTsl. [ToBeeHNe UTOTOB roja.
67-70 | PezepBHOE Bpems
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Y4eOHO-MeTOANYECKHIT KOMILUIEKT Kypca
Y4eOHO-METONMYECKUIT KOMIUICKT JUIsl M3Yy4eHHsS Kypca Xumuu B 8—9
KJIaccaX,  CO3JaHHBII ~ ABTOPCKUM  KOJUIEKTUBOM  MOJ  PYKOBOACTBOM
O. C. I'abpuensiHa, COAEPKUT, KpOME YUYEeOHUKOB, Y4EOHO-METOAMYECKUE U
TUJAKTHYECKUE TOCOOUs, TEeTpaau [Jis BBIIOJHEHUS Ja0OpaTOPHBIX U

MPaKTUYECKUX padoT u JIp.

YMK «Xumusa. 8 knaccr
1. T'abpuensn O. C. Xumus. 8 kiacc : yued. st o0meoOpa3oBar. opraHu3aiuii /
O. C. I'abpuensia, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenne, 2019
2. T'abpuensn O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca : yueO.
nocobue misa obmeodpaszorat. opranuzaiuii / O. C. I'abpuensu, M. B. AxcéHosa,
N. T'. OctpoymoB. — M.: IIpoceemenne, 2020
3. T'abpuensn O. C. Xumusa. COOpHHMK 3a7a4 ¥ yIOpakHEHHMH. 8 Kiacc : yueo.
nocobue s 06meoodpaszopar. opranuzauuid / O. C. 'abpuenss, W. B. Tpury6uak.
— M.: IIpocsemenue, 2020
4. T'abpuensan O. C. Xumus. Terpaas a1 1a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
pabotr. 8 kimacc : yudeOd. mocobue s o60mieoOpa3oBaT. OpraHu3anuii /
O. C. I'abpuensn, U. B. Akcénona, U. I'. Octpoymos. — M.: IIpocsemienue, 2019
5. T'abpuensa O. C. Xumwms. PaGouast terpaap. 8 kmacc : yde0. mocoOue s
oOmeoopazoBar. opranm3auuit / O. C. Tabpuensn, C.A.Cnaakos,

N.T. OctpoymoB. — M.: IIpocsenienue, 2209

YMK «Xumus. 9 knaccy
1. T'abpuensu O. C. Xumus. 9 kiacc : yue6. ams o0meoOpa3oBar. opraHu3amuii /

O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsenienue, 2020
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2. T'abpuensa O. C. Xumus. Meroaumdeckoe mocodue s 9 kiacca : yueO.
nocobue ays obmeoopazoBat. opranmzanuii / O. C. I'abpuensH, . B. AxcéHoBa,
N. T'. OctpoymoB. — M.: IIpocemenue, 2020

3. T'abpuensn O. C. Xumus. COOpHHMK 3a7a4 M yIOpakHeHHMH. 9 kiacc : yueO.
nocobue ns obmeodpazosar. opranuzauuii / O. C. ['abpuensu, U. B. Tpurybuak.
— M.: IIpocsemenue, 2020

4. T'abpuensan O. C. Xumus. Terpans 11 1ab0paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor. 9 wmacc : ydeb. mocobme s oOmeoOpa3oBaT. opraHu3amuil  /
O. C. I'abpuensn, U. B. Akcénona, U. I'. Octpoymos. — M.: IIpocsemienue, 2019
5. I'abpuensa O. C. Xumus. Pabouas terpanb. 9 kiacc : yued. mocobue s
obmeoopazosar. opranuzanuii / O. C. I'abpuensn, C. A. Cnaakos, U. T'.
OctpoymoB. — M.: [Ipocsemenune, 2020



