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Conepxanue

1. TImanupyemsble pe3yabTaThl OCBOCHUS YUCOHOTO MpeaMeTa « XUMHUSD» 3-7 c1p
2. Conepxanue y4eOHOTO mpeamera « XuMus 8-15 crp
3. TemaTtuueckoe MmIaHUPOBAHHUE «XHMUSD» 16-39 cp




I[Inanupyemble npeaMeTHbIE Pe3yJIbTaThl 0CBOEHUS MpeAMeTa

«Xumusg 8 kiaace»

Yuenuk nayuumcs

*ONUCHIBATh CBOWCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEINECTB, BBIACIAS HX
CYLIECTBEHHbIE IPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABJIHUBATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3U MEKIY JaHHBIMU XapaKTEPUCTUKAMU BELLECTBA;

* pacKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHHA  «aTOM», «MOJIEKYJay,
«XUMMYECKHI 3JIEMEHT», «IIPOCTOE BEILECTBO», «CJIO0XKHOE BELIECTBO», «BAJIEHTHOCTHY,
UCTIONB3Ys 3HAKOBYIO CUCTEMY XHUMHH;

* 1300paxkaTh COCTaB MPOCTEHIIMX BELIECTB C IOMOILBIO XHUMHUYECKUX (GOpMyT U
CYIIHOCTh XMMHYECKHX PEaKIUil ¢ TOMOIIBI0 XUMHUYECKUX YPAaBHEHHIA;

* BBIUUCIIATE OTHOCHUTENIBHYIO MOJIEKYISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJIF0O XHUMHYECKOTO 3JIEMEHTa B COCAMHEHUSAX JUISI OLEHKHM HX TMPAKTHYECKOU
3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCJIOTHI, COJIH;

* KJIacCH(pUIIMPOBATH OKCUIBI U OCHOBAHHUS TI0 CBOWCTBAM, KHCJIOTHI M COJIU 110 COCTAaBY;

* ONMCHIBATh COCTaB, CBOMCTBA W 3HAuy€HHUE (B MPUPOJEC U MPAKTUYECKOH NeATENbHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KHUCIOPOAA U BOJOPOIa;

* 1aBaTh CPAaBHUTEIbHYIO XapaKTEPUCTUKY XHMMHUYECKMX JJIEMEHTOB U BaXXKHEHUIIMX
COCIMHEHUH €CTECTBEHHBIX CEMEICTB MIETIOYHBIX METAJUIOB M TAJIOTEHOB;

* [10JIb30BaThCA J1a00OPaTOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYA0H;

* IPOBOJINTH HECJIOKHBIE XMMUYECKHUE OMBITHI U HAOIIOJCHUS 32 M3MEHEHHUSIMH CBOWCTB
BEIIECTB B Ipollecce MX MpEeBpalleHui; cOoOI0AaTh MpaBHiia TEXHUKH O€30MacHOCTU MpHU
NIPOBEICHUH HAOJIOJICHUN 1 OTIBITOB;

* pa3nuyaTh OSKCIEPUMEHTAIBHO KHUCIOTHI UM UIEIOYM, TOJNb3YysACh WHIUKATOPaMHU;
OCO3HaBaTh HEOOXOAMMOCThH COOJIIOJIEHUSI Mep 0€30IacHOCTH IMpH OOpallleHuu C KUCIOTaMH U
11eJI0YaMHU.

KJIacCU(UITUPOBATh XMMUYECKHE DJIEMEHTHI HA METAJUIbI, HEMETAJUIBI, DJIEMEHTBI, OKCHIBI
U TUAPOKCHU]IBI KOTOPBIX aM(OTEPHBI, U MHEPTHBIE AJIEMEHTHI (ra3bl) JUIsl OCO3HAHUS Ba)KHOCTHU
YIIOPSIOYCHHOCTH HAYYHBIX 3HAHUIA;

* pacKpbIBaTh CMBICI epuoandeckoro 3akona J[. 1. Menneneesa;

* ONMCHIBATh W XapaKTepPHU30BaTh TaOMMYHYIO (opMy MEpHOIUYECKOH CHCTEMBI
XUMHUYECKHX JIEMEHTOB;

* XapaKTepHU30BaTh COCTAaB AaTOMHBIX SJI€p W paclpe/ie]ieHHe YHhClia DJIEKTPOHOB TI0
AIIEKTPOHHBIM CJIOSIM aTOMOB XHWMHYECKHUX 3JEMEHTOB MAJbIX MEPUOJIOB TMEPHOAMYECKON
CHCTEMBI, a TAKXKe KaJIUs ¥ KaJIbIIHs,

* pa3nuyaTh BUJbl XMMUYECKON CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HETIOJSIPHYIO U METAJTHYECKYIO;

* 1300pakaTh HIIEKTPOHHO-MOHHBIE (OPMYIBI BEIIECTB, OOpPAa30BaHHBIX XMUMHUYECKHUMHU
CBSI3SIMU Pa3HOTO BH/IA;

* BBISIBJIATH 3aBHCHMOCTH CBOWMCTB BEIIECTB OT CTPOEHHS MX KPUCTAUIMYECKUX PEHIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAIITHYECKUX;

* XapaKTepU30BaTh XMMUYECKHE 3JIEMEHThl M UX COEAMHEHHUS Ha OCHOBE IOJIOKEHUS
DIIEMEHTOB B MEPHOJAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

* OMMCHIBaTh OCHOBHBIE 3Tanbl OTKpbITUA . 1. MeHeneeBbM epuoIMuecKoro 3akoHa U
NEPUOJINYECKON CHUCTEMbl XMMHUYECKMX 3JEMEHTOB, >KU3Hb M MHOIoOOpa3sHyl Hay4HYIO
JIEATEIIbHOCTh YYEHOTO;



* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAUYECHHE NMEPHUOJNYECKOrO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUECKUX deMeHTOB . . Menaeneesa;

* OCO3HaBaTh HAyYHbIE OTKPBITHUSA KaK pE3yJabTaT JIUTENbHBIX HaOIIOJEHHM, OIBITOB,
Hay4HOU ITOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTENH U COMHEHUM.

OOBSACHATH CYTh XMMHUYECKUX MPOIECCOB U X MPUHIUIIHUAIBHOE OTIUYHE OT (PU3NUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIUN;

* YCTAQHABJIMBAaTh MPUHAIE)KHOCTh XUMHUYECKOM PpEaKIUU K ONPEAeIEHHOMY THUIY IO
OJTHOMY M3 KJIaCCHU()MKAIIMOHHBIX MPHU3HAKOB: 1) M0 YHCIY M COCTaBY MCXOAHBIX BEIIECTB H
NPOAYKTOB peakiuu (peakuuu COEAMHEHHUS, DPa3IOoKEeHHs, 3aMelleHus U oOmeHa); 2) mo
BBIIEJICHUIO WJIM IOTJIOLIEHUIO TEIUIOTHl (PEaklUMKU 3K30TEPMUYECKHE U SHIAOTEPMHUECKHUE);
3) M0 M3MEHEHUIO CTENeHeH OKUCICHHS XUMHYECKHUX DJICMEHTOB (PEakiHH OKUCIUTEIbHO-
BOCCTaHOBUTEINIbHBIC); 4) IO 00PATUMOCTH TpoIiiecca (peakiuu oopaTuMbIe 1 HEOOpATUMBIC);

* Ha3bIBaTh (DAaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMHUYECKUX PEaKIIUN;

* Ha3bIBaTh (DAaKTOPHI, BIUSAIONINE HA CMEIICHHE XUMHUUECKOTO PAaBHOBECHS,;

* COCTaBJIATb YPAaBHEHUS SJIEKTPOJMTHYECKOM IUCCOLMAIMU KHUCIOT, IIEJIOYEH, COJIeH;
NOJIHBIE M COKpAIIEHHBIE MOHHBIC YPAaBHEHUS pEaKkUuii OOMEHa; ypaBHEHHSI OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN;

* IPOTHO3UPOBATH MPOIYKTH XUMUYECKUX pEaKkuii mo (opMynaM/Ha3BaHUSAM HUCXOIHBIX
BEIIECTB; OMPEIEISITh UCXOIHBIE BELIECTBA 10 (hOpMyliaM/Ha3BaHUSAM IMPOAYKTOB PEaKIIHH;

* COCTaBJIATh YPaBHEHMS PEAKIMIl, COOTBETCTBYIOLIUX MOCIIEI0BATENBHOCTH («IIETTIOYKE))
MIPEBPAILCHUI] HEOPraHUYECKUX BEIIECTB PA3IMYHbBIX KIACCOB;

* BBISIBJISITh B IIPOLIECCE JKCIIEPUMEHTA IMPU3HAKH, CBUIECTEIBCTBYIOIIUE O IMPOTEKAHUU
XUMUYECKON PEeaKLnu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOTO BEILIECTBA;

* ONPEACNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHCIOT M LIENOYEH MO HU3MEHEHUIO
OKpPAaCKH UHJUKATOPOB;

* IPOBOJUTh KAYECTBEHHBIE PEAKLMHU, MOATBEPKIAIOIINE HAIMYUE B BOIAHBIX PacTBOpPax
BEIIECTB OT/IEIbHBIX KATUOHOB U aHHOHOB.

ONpEACIATh TNPUHAMIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY W3 H3Y4YCHHBIX
KJIACCOB/TPYIII: METAJIIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB M0 UX HA3BAHUSIM;

* OIPEJIENSTh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS AJIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (DOPMYJIBI HEOPTraHMYECKUX COCAMHEHUN MO BAJEHTHOCTSM U CTENEHAM
OKHCJICHHS 3JIEMEHTOB, a TaKXKe 3aps/ilaM HOHOB, YKAa3aHHBIM B TaOJIUIE paCTBOPUMOCTH KHUCIIOT,
OCHOBAHHU U COJIEH;

* O0BSICHATh 3aKOHOMEPHOCTH M3MEHEHMS (PU3MYECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAIJIOB) M HMX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHbIE IS TPYIII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIME XMMUYECKHWE CBOWMCTBA, XapaKTEpHBIC JUIS KaXKIOTO M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KHCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTh  TMPUMEPHl  pPEAKUUW,  MOATBEPKIAIOIIUX  XUMHUYECKHE  CBOICTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPENEISATh BELIECTBO-OKUCIUTEND M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUX;

* COCTABJIATh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (i1 M3yYEHHBIX PEAKIIHii) IO
MPEJIOKEHHBIM CXEMaM pPeaKIuii;

* POBOJIUTH JIA0OPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUUECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB:
BOZIOPO/A, KUCJIOPO/Ia, YTIEKHUCIIOrO ra3a, aMMHaKa; COCTABIISITh YPABHEHUS! COOTBETCTBYIOIINX
peaKuui.



Yuenux nomyuum B603MONCHOCMb HAYUUMvCA T'PaMOTHO O6paH_[aTI>CH C BfIICCTBaAMU B
MMOBCEAHEBHOM XU3HU;

* OCO3HAaBaTh HEOOXOAMMOCTH COONIOJCHUS TIPaBUI  DKOJOTHYECKH  O€30MacHOTO
IIOBEJICHUS B OKPYKAIOLIECH IPUPOJHONU CPELE;

¢* IOHUMAaTb CMBICII H HCO6XO,I[I/IMOCTB CO6J'IIO,Z[€HI/IH HpeﬂHHCaHHﬁ, npeajiara€éMbix B
UHCTPYKLHUSAX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBON XUMUH U JP.;

¢ UCII0JIb30BAaTh HpI/IO6peTéHHBIe KIIFOYCBBIE  KOMIICTCHTHOCTHU  IIpHU BBIITOJTHEHHUH
HCCICAOBATCIILCKUX IMPOCKTOB MO HU3YYCHHUIO CBOfICTB, croco0oB MOJIYYCHHUA U pacClliO3HaBaHUA
BCIILIECTB;

* pa3BUBATh KOMMYHMKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3ys CpEICTBAa YCTHOM U
MMMChbMEHHOM KOMMYHHKalIUN IIpH pa60Te C TCKCTaMH y‘Ie6HI/IKa n ,I[OHOJ'IHHTCJ'II)HOﬁ
JUTEPATypOid, CIPaBOYHBIMU TaOIMIIAMU, IMPOSBIATH NOTOBHOCTh K YBA)KEHUIO HMHOM TOYKHU
3peHUst MPpU 0OCYKICHUH PE3yJIbTaTOB BHITIOJHEHHON PabOTHI;

* 00BEKTUBHO OLICHUBATh I/IH(I)OpMaL[I/IIO 0 BCHICCTBAX W XHUMHYCCKUX IIpOoLECCax,
KPUTUYECKH OTHOCHTBHCS K TICeBJOHAy4YHOW HWH(OpManuu, HEJ0OPOCOBECTHONH peKjame,
Kacalomeﬁcsl HCII0JIb30BaHUA Pa3JIMYHbIX BECIICCTB.

OCO3HAaBAaTb 3HAYCHHUEC TCOPECTUUCCKUX 3HaHUHI JIA HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

¢ OIIMCBLIBATH U3YUCHHBIC 00BEKTHI KaK CHUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOI'O aHaJIn3a,

¢ IPUMCHATb 3HaHUA O 3daKOHOMCEPHOCTAX HepI/IO,Z[I/I‘leCKOI‘/‘I CUCTCMbl XHMMHYCCKHX
DJIEMEHTOB 14 00BSICHEHUS U IpCABUACHUA CBOMCTB KOHKPCTHBIX BCUICCTB;

¢ pa3BHUBATb I/IH(i)OpMaLII/IOHHYI-O KOMIICTCHTHOCTL ITOCPCACTBOM YFHY6JICHI/I${ 3HaHUH 00
HCTOPUHN CTAHOBJICHUA XUMHYECKOH HAYKH, €€ OCHOBHBIX HOH?ITI/IfI, NEPUOANICCKOI0 3aKOHAa KakK
OAHOI'O M3 Ba)KHEHIIIMX 3aKOHOB npupoAbl, a TaKKC O COBPCMCHHBIX NOCTUKCHHAX HAYKU H
TCXHHUKU.

COCTaBJIATb MOJICKYJIIPHBIC W IIOJIHBIC HOHHBIC YPABHCHHSA I10 COKpaI_I_[éHHBIM HOHHBIM
YPaBHEHUSM;

¢ IPUBOANTDH IIPUMEPBI peaKuHﬁ, MOATBCPIKAAOIUX CYIICCTBOBAHUC B3aMMOCBA3HU MCIKIAY
OCHOBHBIMH KJIaCCaAMU HEOPTaHNYCCKUX BCIICCTB,

¢ OpraHu30BbIBATh, IIPOBOAUTH YYUYCHUYCCKHUC IPOCKTHI 110 HCCICIOBAHUIO CBOMCTB
BCIICCTB, UMCIOIIUX BAXKHOC NPAKTHYCCKOC 3HAYCHHC.

JINYHOCTHBIMH pe3yJIbTATAMHU U3YUCHUS NpeaMeTa « XUMUS» B 8 KIIacCe SABIIIOTCA
CIEAYIOIIUE YMEHUS:

e OCO3HAaBaTh €AUHCTBO U LEJIOCTHOCTh OKPY’KAIOIIErO0 MHUPA, BO3MOKHOCTH €T0
MO03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JIOCTUKEHUIN HAYKHU;

e TIOCTETICHHO  BBICTpauBaTh COOCTBEHHOE  LIEJIOCTHOE  MHPOBO33PEHHUE:
0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHUCIIE U B
paMKax caMOCTOSITEIIBHOU ESITENbHOCTH BHE IIKOJIBI;

o OIICHUBATh KU3HCHHBIC CUTYAIIUU C TOUKHU 3pEHUs] 0€30MacHOro 00pa3a KU3HU
Y COXPAHEHHUS 3[I0POBbS;

e OLEHUBATh YKOJOTUYECKUI PUCK B3aUMOOTHOIIIEHUI YEJIOBEKA U ITPUPOJIBI.

o (GopMHpPOBaTH HKOJOTMYECKOE MBIIUICHHE: YMEHHE OIICHUBAaTh CBOIO
NEATEIbHOCTh M TOCTYIKH JAPYIUMX JIOJEH C TOYKH 3PEHUS COXPAHECHUS
OKpY>Kalolllel Cpeibl - FapaHTa KU3HU U OJIaromnoyuus Joel Ha 3eMIe.

MeranpeaMeTHBIMHU pe3yJIbTaTaMU  HM3y4EeHUS  Kypca  «XHMHUS»  SBISETCA
¢dbopMupoBaHue yHUBepcalbHbIX YueOHbIX AeiicTBuit (YVY ).
Perynsatusnsie YV /I:

e CaMOCTOATEIBHO OOHapyX uBaTh U (HOPMYIUPOBATH YUYEOHYIO MpoOIEMY,

OTIPEIEIATH 1IeJIb Y4eOHOM NeITeTbHOCTH;



e BBIIBUTATh BEPCUM pEIICHUs MPOOJIEMbI, OCO3HaBaTh KOHEUYHBIA pe3yJbTarT,

BBIOMpATh U3 MPEAJIOKEHHBIX U HCKaTh CAMOCTOSATEIBHO CPECTBA TOCTHKEHUS

(0128

e COCTaBJIATH (MHAUBUIYAJILHO WIH B IPYIIE) TUIAH PEIICHUS POOIIEMBI;
o paboras Mo IJIaHy, CBEPSTH CBOM ACUCTBHUS C LENbIO U, TP HEOOXOJAUMOCTH,

UCIIPABJISITH OLIMOKU CaMOCTOSTEIBHO;

e B JMAJIOTE€ C YYUTEIEM COBEPUICHCTBOBATH CaMOCTOSITEIHHO BbIpaOOTAaHHBIC

KPUTEPUU OLIEHKH.

ITo3naBarenpubie Y'Y /I:

aHaJIM3UPOBATh, CpPaBHUBATH, KiaccuduimpoBath W 0000maTh (GaKTel U
SIBJICHUS,BBISBIIATh UX IPUUMHHO-CJIEICTBEHHBIE CBS3H.

OCYIIECTBJISTh CpPaBHEHHME, KIACCU(DUKAIUIO, CaMOCTOATEIBLHO BBIOMpas
OCHOBAHMS M KPUTEPHUU JJIs1 YKa3aHHBIX JIOTHUECKUX OTIEPALIHiA;

CTPOUTH JIOTUYECKOE PACCYKIEHHUE, BKIIIOUYAIOIIEE YCTAHOBJICHHE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3EH.

CcO37aBaTh  CXEMaTHMUYECKHME MOJIEIM C  BBIJICJICHHUEM  CYIIECTBEHHBIX
XapaKTEePUCTUK OOBEKTA.

COCTAaBJISITh TE3UCHI, Pa3JIMUHbIC BUJbI IIJIAHOB (IMIPOCTHIX, CJIOKHBIX U T.I1.).

npeoOpa3oBbIBaTh HH(OOPMAIUIO U3 OJTHOTO BUJA B IpYroil (TaOIUIly B TEKCT U
np.).

YMETh ONPEIEISATh BO3MOXHBIE MCTOYHUKHA HEOOXOAUMBIX CBEJICHUH,
MIPOU3BOANUTH MOUCK HUH(DOPMAIUH, AHAIM3UPOBATH U OILICHUBATH €€ IOCTOBEPHOCTb.
Komvmynuxamusnwvie YV/I:

CaMOCTOATENILHO OpPraHMU30BBIBaTh YYEOHOE B3aUMOJAEWCTBUE B TpyMIE
(ompenenaThy 00IME LENH, PACTIPENCNISITh POJH, JTOTOBAPUBATHCA IPYT C APYTOM U
T.J.).

IIpeaMeTHBIMHU pe3yJIbTATAMM U3YUYEHUS IPEIMETA SBIISIOTCS CICAYIOIINE YMEHHUS:
OCO3HAHHUE POJIM BEIIECTB:
OTIPEICIATH POJIb PA3IUYHBIX BEIIECTB B IPUPOJC U TEXHUKE;
OOBSICHSITH POJIb BEIIECTB B UX KPYTOBOPOTE.
pPacCMOTpPEHNE XUMHYECKUX MPOIIECCOB:

MPUBOJUTH MMPUMEPHI XUMHUUECKHUX MPOIIECCOB B MIPUPO/IE;

HaXOJUTh YE€PThl, CBUJECTENLCTBYIONIME 00 OOMIMX MpU3HAKAX XUMHUYECKUX
MPOLIECCOB U X Pa3TUIMSIX.

WCIOJIb30BAaHUE XUMUYECKUX 3HAHUN B OBITY:
O0OBSACHATH 3HAUCHHE BEILIECTB B KU3HU U XO351CTBE YEIOBEKA.
O0OBSACHATh MUP C TOUKU 3PEHUS XUMUU:

MEPEUUCTIATH OTIMYUTEIIbHBIE CBONCTBA XMMHUUECKUX BEIIIECTB;

pasnnyaTh OCHOBHbBIE XUMHUYECKUE MPOLIECCHI;

ONpeIEsATh OCHOBHBIE KJIAaCChl HEOPTaHUYECKUX BEIIECTB;

MOHUMATh CMBICTT XUMHYECKUX TEPMHUHOB.

OBJIaJICHHE OCHOBAaMH METOJIOB MO3HAHUS, XapaKTEPHBIX JJI1 €CTECTBEHHBIX HAYK:

XapaKTepu30BaTh METOJAbl XHMHUYECKOW HayKu (HaONIoJeHHe, CpaBHEHUE,
HKCIIEPUMEHT, U3MEPEHHUE) U UX POJIh B TIO3HAHUH MPUPOJIBI;

MPOBOJUTH XUMHUECKHUE OMBITHI U IKCIIEPUMEHTHI U OOBACHATD UX PE3YJIbTATHI.

yMEHUE OILICHUBATh TIOBEJICHHE 4YEJIOBEKAa C TOYKM 3pEHUS XUMUYECKOH
0€30IacCHOCTH IO OTHOIICHHUIO K YEJIOBEKY U MPUPOJIE:




HCIIOJIb30BATh 3HAHUA XHMHUHU IIPU CO6J'IIOI[CHI/II/I IMpaBHUJI HKCIIOJIb30BaHUA
OBITOBBIX XUMHUYECKUX IIperapaTos,
pas3jinvaTthb OIIaCHBIC U Oe30macHbIe BCIICCTBA.



COJEP)KXAHME YUEBHOI'O IPEJMETA « XUMMSsD»
8 knacc
BBenenue
[Tpenmer xuMuu. MeToapl MO3HAHMSI B XMMHUU: HAOJIOJIEHUE, SKCIIEPUMEHT, MOJEINPOBAHNUE.
HcTouynuku XuMu4yecko uH(GOpMalWU, €€ TMOJyueHHe, aHaliu3 M [PEeICTaBICHHE €ro
pe3yibraroB. [loHATHE O XMMHUYECKOM 3JIeMEHTe U (opMax ero CymecTBOBAaHHS: CBOOOIHBIX
aTomax, MPOCTBIX W CJIOXHBIX BemiecTBax. [IpeBpamenus BemectB. OTMUME XUMHUYECKHX
peakuuii oT pU3MUECKUX ABICHUN. POsTb XMMUU B )KU3HM yenioBeka. XeMOpuIus u XeMopoOus.
Kparkue cBeneHHs W3 HMCTOPUM BO3HMKHOBEHHS W Pa3BUTUS XUMHUH. PoJIb OTEUECTBEHHBIX
YUYEHBIX B CTAHOBJIICHUU XUMHUYECKOW Hayku — pabotsl M. B. JlomonocoBa, A.M. Bytieposa,
. . MenneneeBa. XuMuuecKkasi CHMBOJIMKA. 3HAKH XUMUYECKUX AJIEMEHTOB U IPOUCXOKICHUE
ux HazBaHuil. Xumuueckue ¢opmynsl. Maaekcs! 1 kodpdunuentsl. OTHOCHTEIbHBIC ATOMHAS U
MoOJIeKyJisipHass Macchl. [IpoBeneHne pacueToB MacCOBOM JOJIM XHMHUYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyibl. [lepuonnyeckas cucrema XumMuueckux anementoB [[. U.
MenneneeBa, ee CTpyKTypa: Maible M OOJBIIME TMEPUOAbl, TPYMIbl U MOATPYIMIIHL.
[lepuoanueckas cucCTeMa Kak CIIPAaBOYHOE IOCOOME ISl MOJIyYEHHUSI CBEIEHUN O XMMMUYECKUX
3JIEMEHTaX.
Hemoncmpayuu. 1. Monenu (mapocrepkHeBble U Ctroapra—Dbpurieda) pa3anuHbIX NPOCTHIX U
CJIOKHBIX BEIIECTB.
2. Konneknus CTEKISIHHON XUMHUYeCKOM nocypl. 3. Koyekuus MaTepuanoB U U3JEIUH U3 HUX
Ha OCHOBE atoMuHud. 4. B3aumonelictBue Mpamopa ¢ KUCIOTOM M MOMYTHEHUE M3BECTKOBOM
BOJIBI.
Jlabopamopuvie onvimul. 1. CpaBHEHHE CBOWCTB TBEPIbIX KPUCTANIMYECKHX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTM MCIApPEHHs] BObI, OJECKOJOHA W 3TUJIOBOIO CIMpTa C
bunbTpoBaNbHON Oymaru.
Tema 1. ATOMBI XMMHUYECKHUX IJIEMEHTOB
ATOMBI Kak (popMa CyIIEeCTBOBAHUS XMUMUYECKHUX 31eMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUU
aToMOB. JloKa3aTenbCcTBa CIOXKHOCTU CcTpoeHusi atoMmoB. OnbiThl Pesepdopna. Ilnmaneraphas
MOJIEIb CTPOCHHUS aToMa.
CocTaB aTOMHBIX fifiep: NMPOTOHBI, HEUTpPOHBl. OTHOCUTENbHAs aToOMHas Macca. B3aumocBs3b
MOHSITUH «(IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHAS aTOMHAs Maccay.
M3MeHeHune yncia NpOTOHOB B si/Ipe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.
M3MeHeHne uuciaa HEHTPOHOB B sjipe aroMa — oOpa3oBaHue u30TonoB. COBpeMEHHOE
olpezieNieHNue TOHATUSA «XUMUYECKUH 3reMeHT». M30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHYECKOTO MJIEMEHTA.
OnektpoHbl. CTpoeHHE >JIEKTPOHHBIX YpPOBHEH aTOMOB XHUMHUYECKHX JJIEMEHTOB MaJIbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.
[Tepuonnueckas cucrema xumudeckux snemMeHtoB [[. 1. MenaeneeBa u CTpO€HHE aTOMOB —
¢u3nUecKkuil CMBICT MOPSIKOBOTO HOMEpPA AJIEMEHTa, HOMEpa TPYIIbI, HOMepa NepHoa.
W3MmeHeHne uymclia 3JIEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YPOBHE aroMa XHMMHYECKOTO
3JIeMEHTa — O0pa30BaHKE IMOJIOKUTEIbHBIX U OTPHULATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaM{ METaJJIOB M HeMeTaJuIoB. [IprunHbl U3MEHEHHUS] METAJUTMUECKUX U HEMETAJUIMYECKUX
CBOWCTB B nepuojaax u rpynnax. O6pa3oBanue OMHapHBIX coeauHeHuil. IlonsTne 00 MOHHON
cBs3u. CxeMbl 00pa30BaHUsI HOHHOH CBSI3H.
B3anmMopeiicTBie aTOMOB 3JI€MEHTOB-HEMETAIIOB MEXy CO00 — 00pa3oBaHHE JBYXaTOMHBIX
MOJIEKYJI MPOCTHIX BeliecTB. KoBaleHTHash HeMojsipHas XMMHUYECKas CBS3b. DJIEKTPOHHBIE U
CTPYKTypHbIe (popmyiibl. B3anmopelicTBie aTOMOB HEMETAIIJIOB MEXIy co00if — oOpa3oBaHue
OMHApHBIX COEAMHEHUN HEMETAIJIOB. DJIEKTPOOTPULIATEIbHOCTh. KoBaneHTHas MosipHas CBSI3b.
[ToHsATHE O BaJCHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BhIBATH KOBAJICHTHBIE XUMUYECKUE CBS3H.
CocraBnenue (hopMmyn OMHApHBIX COEAMHEHUN MO BaJleHTHOCTU. Haxo)kieHue BaJeHTHOCTH IO
dbopmyie OMHAPHOTO COEAUHEHHUS.



B3aunMopeiicTBue aTroMOB METAIOB MEXAYy €000 — 00pa3oBaHHME METaUIMYECKHUX
KpucTauioB. [IoHATHE 0 METAIIINYECKOH CBA3H.

Jlemoncmpayuu. Mopenu aroMOB XUMHYECKHMX dieMeHTOB. llepuommueckas cucrema
xummudeckux 3neMeHToB [1. . MennaeneeBa (pa3nudHbie GOpMBI).

Jlabopamopnvie onvimei. 3. MojenupoBaHue NpUHIUNA ASHCTBUS CKAaHUPYIOIIETO MUKPOCKOIA.
4. WzrortoBiieHne MojieNel MOJIEKYJl OMHApHBIX coeauHeHuid. 5. M3roroBineHue Mozenu,
WJUTIOCTPUPYIOIIECH CBOMCTBA METAJIIMYECKOM CBA3H.

Tema 2. IIpocTbie BemecTBa

[TonoxeHnne MeTamioB U HeMeTauloB B [leproauyeckoit cuctemMe XMMHUYECKUX 3JIEMEHTOB

1. U.Menneneera. Baxxneiiire npocThie BelleCTBa — METAIbI (3KeJIe30, ATFOMUHUM, KaJIbLIUH,
MarHui, HaTpuii, kKanmii). OOmme ¢u3nueckue CBOMCTBA METAUIOB. BakHeWmme mnpocThie
BEIIIECTBA-HEMETAIIbI, 00pa30BaHHBIE aTOMaMU KHUCIIOPOa, BOJIOPOaA, a30Ta, cepbl, docdopa,
yraepojia. MoJieKyibl IpOCTBIX BEIIECTB-HEMETAIIIOB — BOAOPO/1a, KMCIOPO/A,

azora, rajgoreHoB. OTHOcUTENIbHAs MoOJIEKyJsipHass macca. CrocoOHOCTh aTOMOB XUMHUYECKUX
3JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTBHIX BEUIECTB — aJUIOTPOIUSA. AJUIOTPOIHBIE
monudukanuu kuciaopona, (ochopa, onoBa. MerajuiMuecKne W HEMETATMYCCKUE CBOHCTBA
MpOCTHIX BemecTB. OTHOCUTENBbHOCTh 3TOTO MOHATHUS.

Uucno Asoragpo. KommyectBo BemectBa. Monb. Monsipuas Macca. ModsipHblil  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eqUHUIBI H3MEPEHUS KOJIMUECTBA BEIIECTBA — MUJUIUMOJIb U
KHJIOMOJIb, MIJUTAMOJISIPHAsE W KWJIOMOJISIPHAs MAacChl BEHIECTBA, MUJUIMMOJIAPHBIA U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuets! ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta30By», «4UCI0 ABOTAIPOY.

Hemoncmpayuu. Tlomydenue o3zoHa. OOpasibl 0€IOro M ceporo 0yioBa, OEIOro W KpPacHOTO
docdopa. HekoTopeie MeTamibl U HEMETAIJIbl C KOJIMYECTBOM BemiecTBa 1 Moib. MoOSIpHBIi
00beM ra3000pa3HbIX BEILIECTB.

Jlabopamopuvie onvimel. 6. O3HAKOMJIEHHE C KOJUIEKIMEW MeTamioB. 7. O3HaKOMIIEHHE C
KOJIJIEKIIME HEMETAJIOB.

Tema 3. CoenHeHUs XHMMYECKHUX 3JI€MEHTOB

Crenenn okucienus. CpaBHEHHE CTENEHU OKHUCICHHUS M BaJIeHTHOCTU. OmpeneneHne CTeneHu
OKHCJICHHS OJJIEMEHTOB B OuHapHbIX coeauHeHusx. CocraBneHue ¢opmMyn OMHAPHBIX
COeIUHEHNH, OOIIMI crToco0 UX Ha3BaHUM.

bunapHble coelMHEHUS METAIJIOB M HEMETaNIOB: OKCHIBI, XJIOPUABI, CYIbGUABI U TP.
CocraBnenue ux (opmyia. buHapHbie cOeIUHEHNS HEMETAJIOB: OKCHUJBI, JIETYYHEe BOJAOPOIHbBIC
COEIMHEHMS, UX COCTaB W Ha3BaHMs. [lpeacraBuTenu OKCUIOB: BOAA, YIJIEKUCIBIM Tas3,
HeramieHas u3BecTh. [IpeicTaBuTeny JeTydnX BOJOPOAHBIX COCIMHEHHI: XJIOPOBOAOPOI U
aMMHaK.

OcHoBaHUsI, UX COCTaB W Ha3BaHUs. PacTBopuMOCTh OCHOBaHHMil B Boje. [IpencraBurenu
HIeNouei: THAPOKCUABI HATpus, Kaiuus U Kanblus. [loHsTHe 00 MHAMKATOpaxX U KaueCTBEHHBIX
peaKImsIX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukarus kucnotr. [IpencraButenu KUCIOT: cepHas,
consiHas, aszorHas. [lonsTme o mkanme kucioTHoctd (mkana pH). V3meHenwe oxpacku
WHJUKATOPOB.

Con Kak MpOW3BOJHBIE KUCIOT U OCHOBAaHMI, MX COCTAaB M Ha3BaHUsA. PacCTBOpUMOCTH cojiel B
Boze. [IpencraBurenu coneit: Xxmopua HaTpusi, KapOOHAT U Gocdar KabIus.

AMop(dHBIE U KpUCTANINYECKUE BEIIECTBA.

MexMoNeKyIapHble B3aUMOACHCTBUA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCHUMOCTh
CBOMCTB BEIIIECTB OT THIIOB KPUCTAUNIMYECKHUX PEIIETOK.

Yuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIABIX M Ta3000pa3HbIX cMeceil. CBolicTBa
YUCTHIX BemIecTB M cMmecedd. Mx coctaB. MaccoBas m oObeMHas J1OJM KOMITOHEHTa CMECH.
Pacuertsl, cBsi3aHHBIE C UCMIOJIB30BAHUEM MOHSATHUS «IOJIS».

Jemoncmpayuu. OOGpa3nbl OKCUIOB, KUCIOT, OCHOBAHHHN M coyieil. Moaenu KpUCTAUTMYECKUX
PELIeTOK XJIOpUJia HaTpHs, aiiMasa, okcuaa yriepoaa (IV). KucinorHo-1menounbsie WHIUKATOPHI,
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U3MEHEHUE MX OKPAaCKM B PA3IMYHBIX Cpefax. YHUBEPCAJIbHbIA MHAMKATOP U U3MEHEHHUE €ro
OKpacKH B pa3nuHbIX cpenax. [lkama pH.

Jlabopamopuvie onvimol. 8. O3HAKOMJIEHHWE C KOJUIEKIMEW OKcHIoB. 9. O3HaKOMIIGHHE CO
CBOMCTBaMH AMMHAKA.

10. KauectBeHHas peakuusi Ha yriekucibld ra3. 11. Onpenenenue pH pacTBopoB KHUCIOTHI,
IIEJI0OYU U BOJIBL.

12. Onpenenenne pH TUMOHHOTO U sIOJIOYHOTO COKOB Ha cpese 1iogoB. 13. O3HaKkoMIIeHHE C
KOJUIEKLIUEH COJIEH.

14. O3HakOMIIEHHE C KOJUIEKIIMEH BEUIECTB C Pa3HbIM THUIOM KPUCTAUIMYECKON PEIIETKU.
W3roroBneHune Mojenell KpUCTAIUTMUECKUX pemeTok. 15. O3HakoMieHue ¢ 00pa3ioM TOpHOM
MOPOBL.

Tema 4. U3MeHeHus1, NPOUCXOASIIME C BellleCTBAMM

[lonsiTHE SIBJIEHUI, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOJAUIMMU C BELIECTBOM.

SIBneHus, cBA3aHHbIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHHUS BELIECTBA IPU MOCTOSHHOM
ero cocraBe, — ¢usnyeckue sApieHUs. Duznueckue SBICHUS B XUMHUU: JUCTUIUISALUA,
KPHUCTAJUTU3AIHs], BEINIAPHBAHNE M BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U IICHTPU(YTUPOBAHHE.
SIBneHus, cBA3aHHbBIE C U3MEHEHUEM COCTaBa BEUIECTBA, — XUMHUYECKUE peakuuu. [IpuzHaku u
YCIJIOBHS TPOTEKAHUSI XUMUYECKUX peaklnii. BoiieieHre TEeroThl U CBeTa — PEaKui TOPEHHUSL.
[TonsiTrie 06 K30 - ¥ SHAOTEPMHUUYECKUX PEAKIIUSIX.

3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHYECKHE YypaBHEHUS. 3HAUCHHE UWHIEKCOB U
koadunmentoB. CocTaBieHHe YpaBHEHUH XUMUUYECKUX PEaKLIUH.

Pacuersl mo xuMHuecKUM ypaBHEHUsM. PelieHue 3ajady Ha HAXO0XKJIEHHE KOJMYECTBA, MAacChl
win o0beMa MPOAYKTa PEaKIMH IO KOJIMYECTBY, Macce WJIM 0O0bEMYy HCXOJIHOTO BEIIECTBA.
Pacuertsl ¢ uCHOIB30BaHMEM HOHSTHUS «10JIs», KOT/1a HCXOJHOE BELIECTBO JAHO B BUJE pacTBopa
C 3a/laHHOM MAacCOBOHM J0JIell PaCTBOPEHHOr'O BEIIECTBA WM COJEPKHUT OINPEICICHHYIO 100
IIpUMECEH.

Peakuun pasnoxenus. llpencraBiieHne o0 CKOpOCTHM XHMMHMUYECKUX peakuuil. Karammsatopsl.
®epmenThl. Peakiuu coennnenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PeaKUu, oOpaTUMbIe
U HeoOpaTtumMble peakiuu. Peakiyu 3amernienus. Psg akTHBHOCTH METaJUIOB, €r0 UCTIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKaHUS PEaKklUid MEeXay MeTaUlaMH U KHCIOTaMH,
peaklMil BBITECHEHHS] OJJHUX METAJJIOB U3 PAaCTBOPOB UX COJIEH APYrMMH MeTaiaMu. Peaknuun
oOMeHa. Peakinuum HeiTpanuzanuu. YciaoBHsl NMPOTEKaHUsI peakuuil oOMEHa B pacTBOpax o0
KOHIIA.

Tunel XUMHUYECKUX peaklnid Ha IpUMEpPE CBOMCTB BOJbI. Peaknus pa3nokeHus — DIIEKTPOJIN3
BOJbl. Peakunu coequHeHuss — B3aMMOJICHCTBHE BOJbI C OKCHAAMH METAJUIOB U HEMETAJIOB.
VYcnoBue B3auMOJICHCTBUSL OKCHJIOB METAJUIOB U HEMETANIOB ¢ BOAOU. [ToHATHE «THAPOKCUABIY.
Peakuuu 3amenieHus — B3auMOJEWCTBHE BOJBI ¢ MeTallamu. Peakuuu oOMeHa — THAPOIU3
BEIIECTB.

Hemonctpanuu. [IpumMepsl ¢usnyeckux sSBICHHM: a) TUIaBlieHue mapaduHa; 0) BO3TOHKAa HMOJa
win OeH30MHOW KHCIIOThI; B) pPAacTBOPEHUE OKpALIEHHBIX cojei; r) auddy3us TymmcThiX
BEILECTB C TOpsIIEH JaMIOYKM HakaiauBaHus. [IpuMepbl XMMHUYECKHMX SIBICHUW: a) TOpEHUe
Mmaraus, ¢ocdopa; 0) B3aUMOJECUCTBHUE COJSIHONW KHUCIOTBI C MpPamMOpOM WM MEJIOM; B)
nonydenue rugpokcuaa menu (Il); r) pacTBopeHHe MOIYYEHHOTO TUJIPOKCUIA B KUCIOTAX; 1)
B3aumojeiicteue okcuga memu (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) pas3IOKEHUE
NepMaHraHaTa Kajaus; ) pa3JioxKeHUue NepoKCuaa

BOJOpOJia C TOMOIIBIO JMOKCHJA MapraHila M Karanasbl KapTodens WM MOPKOBH; 3)
B3aMMOJICHCTBHE Pa30aBICHHBIX KUCIOT C METAIIJIAMH.

JlaGopaTtopubie oneITHl 16. [IpokanimBanue Meau B TUTAaMEHHU CIIUPTOBKHU. 17. 3aMelenne Meau B
pactBope xiopuna meau (1) sxenezom.

Tema S. Ilpaktukyml.

[Ipocreiinue onepanuu ¢ BELECTBOM

1. ITpaBuia TexHUKH OE30MACHOCTH MPHU padoTe B XUMHUECKOM kabuHeTe. [Ipuemsr oOpamieHus
¢ J1abopaTopHbIM OOOpPYJOBAaHMEM M HarpeBaTeNbHBIMU Tpubopamu. 2. HaOmronenus 3a

10



M3MEHEHHUSMH, TPOUCXOSAIINMHU C TOPALICH CBEUOH, M UX ONMUCaHHE (JOMAIIHUN SKCIIEPUMEHT).
3. Ouucrtka 3arpsA3HCHHOW TOBapeHHOW conlu 4. AHaNW3 TOYBBI W BOJBI (JIOMAIIHUN
skciepuMeHT). 5. IlpusHakn xumuyeckux peaknwii. 6. [IpuroToBiieHMe pacTBopa caxapa H
pacyer ero MacCoBOM JIOJIU B PaCTBOPE.

Tema 6. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

PacTBopenue kak ¢puszuko-xumudeckuil nporecc. [loHsATHE O rHApaTax U KPUCTAUIOTHAPATAX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KakK MOJENb 3aBUCHMOCTH PACTBOPHUMOCTH TBEPIBIX
BEIIECTB OT TeMIeparypbl. HachlllleHHbIE, HEHACBIIMICHHBIE M IEPECHIEHHBIE PACTBOPHI.
3Ha4yeHHE pacTBOPOB JJIsl IPUPOJIBI U CEIIbCKOTO X034MCTBa.

[TonsiTrie 00 SIEKTPOIUTUYECKON MUCCONMANNU. DICKTPOIHUTHI M HEIJICKTPOIHUTHL. MexaHu3Mm
JUCCOLMALMN 3JIEKTPOJIUTOB C Pa3JIMYHBIM XapakTepoM CBsA3U. CTEeNeHb 3JIEKTPOJIUTHUYECKOU
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

OCHOBHBIE TIOJIO)KEHUSI TEOPUU IIIEKTPOIUTHYECKOM nuccouuaunuu. oHHBIE ypaBHEHUs
peakiuii. Peakiuy oOMeHa, uaymme 10 KOHIIA.

Knaccudukanus noHOB U X CBOICTBa.

Kucnotel, ux xmaccudukanms. Jlucconmmamus KUCIOT W HX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJIMTUYECKON  AMccOUManMK. MOoJeKyasipHble Y HWOHHBIE YpPAaBHEHHUS  pEaKLMil.
B3aumoneiicTBue KHCIOT ¢ MeTaIaMH. DJIEKTPOXUMUYECKUM PpAJl HAMPSIKEHUW METaslIoB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METAJIoB. B3auMopeiicTBue KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanm3zauuud. BsaummonelcTBue KHCIOT ¢ coisiMd. Vcrnosb3oBaHue TaOIUIIBI
PacTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccuukamus. Jlucconmanuss OCHOBAaHMM M HMX CBOICTBa B CBETE TEOPUH
3JIEKTPOJINTUYECKON Jucconanuu. B3ammopeiicTBue ocHoBaHuil ¢ consiMu. Mcnonb3oBaHue
TaONMUIBI  PACTBOPUMOCTH  JUISI  XApPaKTEPUCTUKU  XMMHYECKUX  CBOMCTB  OCHOBAaHMIA.
B3aumozpeiicTBue menoveil ¢ OKCHIaMu HEMETAILJIOB.

Conu, MX AWCCOLMAlMSI U CBOMCTBA B CBETE TEOPUU DIICKTPOIUTHUYECKON TUCCOIUAIUH.
BzaumopeiictBue comeil ¢ MeTannamMu, 0COOCHHOCTH 3THX peakiuil. B3anmopeiicTBue coneii ¢
cossimu. Vcnonb3oBanue TaOIHITBI pACTBOPUMOCTH JJISI XapAKTEPUCTUKN XUMHYECKUX CBOMCTB
coJei.

O060061eHne cBeieHn 00 OKCUaax, UX KIacCU(PUKAIMU U CBONCTBAX.

['eneTnueckue psapl MeTalla M HeMmerauia. ['eHeTudeckas CBA3b MEXAY KiaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

Ornpezenienne cTeneHeld OKHUCICHUsS ISl AJIEMEHTOB, 00pa3yIOIUX BEIIEeCTBa Pa3HbIX KIIACCOB.
Peakuuu noHHOrO OOMEHa W OKHCIMTEIHHO-BOCCTAHOBUTENBbHBIE peakiuu. OKUCIUTENs U
BOCCTAHOBUTEJb, OKHCIEHHE W BOccTaHOBIeHHE. (COCTaBlIeHHE YpaBHEHUU OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUI METOAOM DIIEKTPOHHOTO OalaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KHUCJIOT W COJied B CBETe
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA.

Jlemoncmpayuu. VicnpiTaHue BEMIECTB U UX PACTBOPOB HA BJIEKTPOMPOBOJIHOCTh. 3aBUCUMOCTH
AJIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTpaluu. [[BUKeHHE OKpaIlleHHBIX MOHOB B
ANEKTPUYECKOM moJie. B3auMoielicTBUe IIMHKA C CEPOM, COJNISTHOM KHCIOTOM, XJIOPUAOM MEIH
(IT). T'openne maraus. BzaumoelicTBHE XJITOPHOM U CEPOBOIOPOAHON BOJIBI.

Jlabopamopuvie onvimul 18. B3auMopeiicTBue pacTBOPOB XJIOpUIA HATPpUS U HUTpaTa cepedpa.
19. Ilonydyenne HEpacCTBOPUMOTO THAPOKCHUIA U B3auMoJelcTBHE ero ¢ kucioramu. 20.
B3auMopaeiicTBre KUCIOT ¢ OCHOBaHUIMU. 21. B3anMoaelicTBHE KUCIOT ¢ OKCHUJIAaMH METAJIOB.
22. BsaumopeiicTBue KHCIOT ¢ MeTautamu. 23. B3aumopmelicTBHE KHCIOT ¢ coiaaMmu. 24.
BzanmogeiictBie 1mienouer ¢ kucaoramMu. 25. B3amMmonelcTBHe mieaoded ¢ OKCHIaMH
HemeTayuioB. 26. BzammopeilictBue mienoued ¢ comsimu. 27. IlomyueHue u  cBOMCTBa
HEepacTBOPHMBIX OCHOBaHMiA. 28. B3auMoneiicTBUE OCHOBHBIX OKCHIIOB C KHCIOTamMH. 29.
B3anmMoelicTBe OCHOBHBIX OKCHIOB C Bojoi. 30. B3ammopelcTBUE KHCIOTHBIX OKCHIOB C
menoyaMu. 31. B3anMoaelcTBie KUCIOTHBIX OKCHIOB C BOIoil. 32. B3auMmonelcTBue cojiel ¢
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kucioraMu. 33. B3zaumonelictsue coselt ¢ menodyamu. 34. BzanumoneicTBue cojied ¢ coaMu. 35.
B3anmopenictere pacTBOPOB COIEi
C METaJUIAMH.
Tema 7. IIpakTukym 2. CBolicTBa paCTBOPOB 3J1EKTPOJIUTOB
Pemenne skcriepuMEHTANBHBIX 3a7ad.

9 knacc
BBenenune. O0masi XapakTepuCTHKA XUMHUYECKHUX 3JIEMEHTOB U XUMHYECKHUX pPeaKiuid
Ilepponnueckuin 3axkoH u  llepuogmueckas cucrema Xxumudeckux syiemeHros J[. M.
Meunpgeneena
XapakTepucTUKa JJIEMEHTa II0 €ro IOJOKEHUIO B Ilepuonnueckoil cuUCTEME XUMHUYECKHX
snemeHToB /1. 1. MenneneeBa. CBoiicTBa OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEM B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLHUALMY U OKUCICHUS-BOCCTAHOBIICHUS.
[TonstTe o mnepexoAHbIX »dJeMeHTax. AM@OTepHOCTb. ['eHeTHueckuil psg MEPEexXOIHOTO
JJIEMEHTA.
Ilepunonnueckuii 3akoH u [lepuonnueckas cucrema xumuieckux 3neMenToB 1. M. Menneneesa.
XuMHU4YECcKasi OpraHu3anusl )KUBOW U HEKUBOW NMPUPOJABI. XMMUYECKHHM COCTaB sipa, MAaHTUH U
3eMHOM KOpbl. XHUMHUYECKHME 7HJIEMEHThl B KIJIETKaX JKHMBBIX OpraHu3MoB. Makpo- u
MHUKPOIJIEMEHTHI.
O06o001IeHrne CBeICHUNH O XMMHUYECKHUX peakiusax. Kimaccudukanus XUMHUYECKUX PeakIuil 1o
pa3UYHBIM TMPH3HAKAM: «UYUCIO W COCTaB pEArHpylIUX U O00pa3yIoNMXCcs BEIIECTBY,
«rermaoBod  3pQexT», «HampaBlIEHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yIoNIMX pearnpyroye BemecTBay, «(haza», «ICIoNb30BaHue KaTanu3aTopa». [loHsaTre o
CKOPOCTH XHMMHUYECKOW peakuuu. DakTophl, BIUSIOUIME HA CKOPOCTh XUMHUYECKHUX PEAKIIMil.
Karanuzarops! u katamu3. UHrHOUTOPEI. AHTHOKCHIAHTHI.
Jlemoncmpayuu. Pazmuunbie Gopmbr Tabmunsl J[. M1.MenaeneeBa. Monenu aTOMOB 3JIEMEHTOB
1—ro mnepuomoB. Mojenb CcTpoeHUsT 3eMHOTO Iapa (MOMepevHbld pas3pes). 3aBHCHUMOCTH
CKOPOCTH XMMHYECKON PEAKIMU OT MPUPOJIbI PEarupyroUIuX BEUIECTB. 3aBUCUMOCTbh CKOPOCTH
XUMHYECKON peakluu OT KOHIEHTpPAlMM pPEarupyroluX BEIEeCTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKONH peakluu OT TUIONIAJM CONPUKOCHOBEHHUS PEAruPYIOIINX BEIIECTB («KHIISIINAN
CJIOI»). 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOM peakuuu OT TeMIepaTypbl pearupyrommx
BelleCcTB. ['OMOTEHHBII M TE€TEpPOreHHbId  Karanu3bl. @DOEpPMEHTATUBHBIA  KaTallv3.
Wurubuposanue.
Jlabopamopnvie onvimer 1. TlomyuyeHue TUAPOKCHIA IIUHKA W WCCIEIOBAaHHE €r0 CBOWCTB. 2.
MopenupoBanne mnoctpoeHuss llepuogudeckoil CHCTEMBI XMMHYECKMX JJIEMEHTOB /[l
N.Menzeneea. 3. 3aMmenieHue xene3oM Meau B pactBope cyibdarta meau (II). 4. 3aBucumoctsb
CKOPOCTH XHMMHMYECKOM pEaKuuu OT MPHUPOAbl PpPearupyromnux BEILIECTB HA INpHUMEpE
B3aUMOJICUCTBUSL KUCIOT C MeTalaMd. 5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEeakiuu OT
KOHIIGHTpAllU pEearupyrolnx BEIIECTB HAa NPHUMEpPE B3aWUMOJCHCTBHS IIMHKA C COJSHOH
KHCIIOTOM pa3IM4HON KOHLEHTpanMH. 6. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOM pEakuuu OT
IJIOMIA Y CONPUKOCHOBEHHMSI pEarupyrolux BemecTB. 7. MOogenupoBaHue «KUIIAIIErO CIos». 8.
3aBUCUMOCTh CKOPOCTH XMMHYECKOH pEeakluuu OT TEeMIIepaTypbl pearupyroniux BEHIECTB Ha
npuMmepe B3aumopelictBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIOTHI pa3IU4YHON
temneparypbl. 9. Pa3noxkeHue mepokcuaa BoIOpoJa C IMOMOIIbI0 okcuaa mapranua (IV) um
karanasbl. 10. OGHapykeHue KaTajga3bl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. Marubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJIJIAMU YPOTPOIIUHOM.
Tema 1. Meta/uibl
[Tonoxxenue meranmnoB B Ilepuoauueckoit cucteMe xumuueckux annemeHToB J1. 1. Menzaeneesa.
Mertannuueckass KpHUCTaUIMYeCKash pelieTka M MeTaUIMueckas XHUMudeckas cBs3b. OOmue
¢dusnueckue cBoiictBa mMetauioB. CIUlaBbl, MX CBOMCTBA M 3HAaYCHHE. XMMUYECKUE CBOWMCTBA
METaJVIOB KaK BOCCTAHOBMTEJIEH, & TAK)KE B CBETE UX IOJIOKEHUS B JIEKTPOXUMHYECKOM pAIY
HaIPSKEHUN METaJUIOB.
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Koppo3ust metanmnoB u cnocodsl 60ps0bI ¢ He. Metamutel B mpupozae. OO6mue crnocoOsl ux

MOJTyYEHHUSI.
OOmas xapakTepUCTHKA MIEIOYHBIX MeTauioB. Mertamisl B mpupoge. OOmue crnocoObl BX
nonydeHusi. Ctpoenue artomoB. lllenouynsie MeTamiabl — NpocThie BemiecTBa. BakHeliue

COCIMHEHUS IIEIOYHBIX METAJUIOB —OKCHJbI, THAPOKCHABI U COMH (XJOPHIbI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xxo3sicTBe. KanuiiHbie
ya00peHusI.

OOmass XxapakTepuUCTUKa 3JIEMEHTOB TInaBHOM mnoxarpynns! Il rpynmbel. CTpoeHue aTtomoB.
[[{enouHo3emMenbHBIE  METAIBI —  NIPOCThIE  BELIECTBA.  BaxHelmme  coeAMHEHUs
MIEJIOYHO3EMENIBHBIX METAIJIOB — OKCH[BI, THAPOKCHUIBl M CONMU (XJIOpPHIABI, KapOOHATHI,
HUTPATHI, cynbdatel, hocdaTsl), X CBOMCTBA U MPUMEHEHHE B HAPOJAHOM XO3SIMCTBE.
Anromunuii. CtpoeHue aroma, (pU3MUECKHE W XMMHUYECKHE CBOHCTBA IMPOCTOrO BEIIECTBA.
CoenuHeHUs aMIOMUHHUS — OKCUJ U THAPOKCH, nX aMmbOoTepHbId Xapakrep. Baxkneiimue conu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUIA.

Kenezo. Crpoenue aroma, (u3MYecKMe M XUMHUYECKHE CBOWCTBAa IIPOCTOrO BEIIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxueilmume conu sxene3a. 3HaueHHE JKele3a U €ro
COEIMHEHUH JJIs1 IPUPOJbI U HAPOJHOIO XO3AKUCTBA.

Jemoncmpayuu. OOpa3nbl MIETOYHBIX U IIEJIOYHO3EMENTbHBIX MeTalioB. OOpa3ilsl CILIABOB.
B3aumopeiicTBue Hatpus, JUTHS U Kajdblus C BOJAOHM. B3amMmopeiicTBue HaTpus M MarHus ¢
KHcaopoioM. BzanmonelictBue MetamioB ¢ HemerauiaMu. [lomyuenue rugpokcuion xenesa (1)
u (I11).

Jlabopamopuvie onvimsl 12. B3aumoneicTBue pacTBOPOB KHUCIOT U COJedl ¢ MeTamuiamu. 13.
O3nakomieHue ¢ pynamu sxenesza. 14. OkpammBaHue IJIAMEHU COJSIMHU IIEJIOYHBIX METAIUIOB.
15. B3aumogeiictBue kanbius ¢ Bogou. 16. [lomyyenne rufpokcuia KaiabIus U UCCIEAOBAHUE
ero cpoiictB. 17. IlomyueHue ruapokcuaa allOMUHHUS U HUCCIEAOBAHME €ro cBOMCTB. 18.
B3aumoneiictBue xenesa ¢ consiHol kucnortoi. 19. [onyuyenne ruapokcunos xenesa (I11) u (II0)
Y U3Y4YEHHUE UX CBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/UIOB M UX COeUMHEHUMH

I. OcymecTBieHrne LENOYKM XHMHUYECKUX TNpeBpamieHuid. 2. IlomyueHue u cBoiicTBa
coequHeHU MeTtamioB. 3. PemieHue SKClepUMEHTANBHBIX 3a/Jad Ha paclo3HaBaHHE U
MOJIy4YeHUE COeAMHEHUN MeTauioB. [lpu AByX4acOoBOM IUIAaHUPOBAHMM MPOBOJUTCSA TOJBKO
pakTHyeckas padora 3.

Tema 3. Hemeranibl

OO0miass xapakTepuCTUKa HEMETAJJIOB: MoJyiokeHue B Ilepuoanueckoit cuctemMe XMMHUYECKHUX
snemenToB 1. U.Menneneena,

OCOOEHHOCTH CTPOCHHUSI aTOMOB, 3JIEKTPOOTPHUIIATENHHOCTH (D) Kak Mepa «HEMETATITHYHOCTH,
pan 20. Kpucraimmyeckoe CTPOCHHE HEMETAIOB — MPOCTBIX BEMIECTB. AJUIOTPOIHS.
®duznyeckue cBoWCTBa HeMeTaUI0B. OTHOCHUTENBHOCTh MOHATUN «METAI» U «HEMETAJLD).
Bonopon. Ilonoxenue Bomopona B llepmoanyeckoin cucreme XuUMu4eckux sneMeHtoB [ .
MenneneeBa. CtpoeHue aroMa U MOJIEKyJbl. PU3HYECKUE U XMMHUYECKHE CBOMCTBA BOJIOPOJA,
€ro MoJy4yeHue U NpUMEHEHHE.

Bona. Ctpoenue mosekynbl. BomopoaHas xumudeckas CBs3b. DU3MYECKHE CBOMCTBA BOJIBI.
AHoMmanuu cBOUCTB BoAbI. [ mapodunpHbie U THAPO(POOHBIE BellecTBa. XUMHUECKHUE CBONCTBA
Boabel. Kpyrosopor Boasl B mpuponae. Bomooumctka. Anpammsi Boabl. BbITOBBIE (UIBTPHI.
MunepanbHble BoJbl. JJUCTUIIMPOBAaHHAS BOJIA, €€ TIOJYyY€HHE U IPUMEHEHHUE.

O6mass xapakrepuctuka rajmoreHoB. CtpoeHue aTtoMoB. [IpocThie BemliecTBa W OCHOBHbBIE
COEJMHEHUs TaJOreHoB, WX cBoiicTBa. KparTkue cBenenus o xiope, Opome, ¢prope u unone.
[IprMeHeHre raJoreHoB U X COSAUHEHHI B HAPOJAHOM XO35MCTBE.

Cepa. CtpoeHue aroma, alJIOTPOIHUs, CBOMCTBA M MpPUMEHEHUE poMOMUYecKoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nomydenne, cBoiictBa U nmpuMmeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
IIPUMEHEHNE B HAPOJHOM XO03s1cTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3zotr. CTpoeHMe aTtoMa M MOJIEKYJIbl, CBOMCTBa MPOCTOTO BeHiecTBAa. AMMMAK, CTPOCHHE,
CBOMCTBa, MosydyeHue u npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCUabl
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azora (II) m (IV). A3oTHas KuCJOTa, €€ CBOWCTBA M TNPUMEHEHHWE. HUTpaThl W HUTPHTHI,
npo0iieMa UX COIePKaHUS B CEIbCKOXO03HCTBEHHOM MPOIYKIINH. A30THBIC yIOOpEHUSI.
®ochop. Crpoenme aroma, aIOTPOIHUs, CBOMCTBa Oemoro u KpacHoro ¢ocdopa, wux
npumenenne. OcHoBHble coenuHeHus: okcua (ochopa (V) um oprodocdopHas Kuciora,
docdarer. DochopHbIC YI0OpEHUS.

VYraepon. CrpoeHue aroma, alIOTPONHs, CBOMCTBa Moaupukauuii, npumenenue. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa W mpumeHeHue. KapOoHaThl: KaJBIMT, COMa, MOTAIl, HX
3HAUCHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemuuii. CTpoenue aroma, KpUCTaUIMYECKUI KPEMHUM, €ro CBOMCTBa U nmpumeHeHune. Okcup
kpemuus (IV), ero npupojnbsie pa3HOBUIHOCTH. CUIMKATHI. 3HaYE€HUE COCAMHEHUN KpEMHHUS B
JKUBOU U HEeXUBOU npupoae. [loHaTHe 0 CUIMKaTHON IPOMBIIUIEHHOCTH.
Hemoncmpayuu. OO0pa3lpl rajJlor€HOB — IPOCThIX BELIECTB. B3auMozeicTBHe rajaoreHoB ¢
HaTpUeM, C aJloMUHUEM. BpiTecHeHue XjopoM OpoMa WM HOJa M3 PACTBOPOB MX COJICH.
B3anmopencTteue cepsl € MeTalulaMH, BOJOPOJOM M KHCIOpoAoM. Bsammopeicrtsue
KOHIEHTPUPOBAHHOMN a30THOI KUCIOTHI ¢ Mebto. [loriomienue yriem pacTBOPEHHBIX BELIECTB
Wi ra3oB. BoccranoBnenne Meam u3 ee okcuzaa yriaem. OOpasumbl TPUPOAHBIX COEIWHEHHN
xJjopa, cepsl, ocdopa, yriepoaa, kpemHus. O6pasubl BaXHEHIINX AJI1 HAPOJHOTO XO31CTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3IbI CTEKIIA, KEPAMHKH, [IEMEHTA.
Jlabopamopuvie onvimwi. 20. Ilonydyenue u pacmno3naBanue Bozgopona. 21. HccrnemoBanue
MOBEPXHOCTHOTO HATSOKCHHsI BOABI. 22. PacTBOpeHHME TNepMaHTaHATa KA WIH MEIHOTO
Kynopoca B Bone. 23. I'mmparanus oGe3BoxxeHHoro cynbdarta menu (II). 24. Usrotoenenue
TUIICOBOTO  oTmedatka. 25. O3HakOMJIeHWE C KOJUIGKIHMeW OBITOBBIX (QuibTpoB. 26.
O3HakOMJIEHHE C COCTaBOM MHHepaibHOW Bojbl. 27. KauecTBeHHass peakiusi Ha TajoreHH1-
nonbl. 28. Ilonmydyenue u pacrno3HaBaHue kuciaopoga. 29. 'opeHue cepbl Ha BO3AYXE U B
kucnopose. 30. CBoiicTBa pa3daBneHHOM cepHOii KUcIOThL. 31. M3yuenue cBoiicTB ammuaka. 32.
PacniosnaBanue coseit ammonusa. 33. CpoicTBa pa30aBlIEHHONW a30THOM KHCIOTHL. 34.
BzaumopeiicTBie KOHIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Menwio. 35. 'openue ¢ocdopa Ha
BO3/yxe U B kuciopojse. 36. PacnoznaBanue ¢ocdaroB. 37. ['openue yris B kuciopojue. 38.
[Tonyuenue yroiapHOW KHCIOTHI M u3ydeHue ee cBoMCcTB. 39. Ilepexon kapOoHaToB B
ruapokapOonatel. 40. Pasnmoxxkenwe rumpokapbonara Hatpusa. 41. ITlomydenuwe KpemHEBOH
KHUCTIOTHI M U3YYEHHE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeJMHEeHHMII HEMeTAJLII0B

1. PemeHue skcnepuMeHTaNbHBIX 3amad mo Teme «lloarpymnma ramoreHoB». 2. Pemenue
OKCIIEPUMEHTANIbHBIX ~ 3agad 1o  Teme  «llogrpymma  kuciopoma». 3.  Pemenue
DKCIIEPUMEHTAIbHBIX 3a1ad o teMe «lloarpymma azora». 4. Perienne sKcreprMMeHTaIbHBIX
3amau no teme «lloarpynma yrimepona». 5. Ilonydenue, coOupanue U pacrio3HaBaHHWE Ta30B.
[Tpu 1ByX4acOBOM IUIAaHUPOBAHUH MTPOBOSATCS TOJNBKO MpaKkTU4Yeckue padboTsl 1,2 u 5.

Tema 5 Opranunyeckue coeJUHEHUS

[Ipeamer opranuueckoil xumuu. BemecTtBa oOpraHM4eckHe W HEOpPraHUYECKHe, OT-
HOCUTENIBHOCTh TOHATHS «OpraHu4yeckue BemecTBa». [IpuauHbI MHOTOOOpa3us OpraHUYecKuX
coequHeHnil. CTpoeHne aroma yriepojia. XMMUYECKOE CTPOCHHE OPraHUYECKUX COEAMHEHHI.
MonekymnsipHble U CTPYKTYpHbIE (OPMYIIBI OPraHMYECKUX BEIIECTB.

IIpenenbHble yriaeBoAopoabl. MeTaH M 3TaH: CTpOCHHE MOJEKYI. ['opeHne MeTaHa u 3TaHa.
JernapupoBanue srana. [I[pumenenue Merana.

Henpenensuble yriaeBoaoponabl. OTWIEH. XHUMHUYECKOE CTPOEHHE MOJIEKYJIbl JTHIICHA.
JBoiiHast cBs3b. B3ammopneilicTBue 3TwieHa ¢ BOXOM. Peakuum mnonumepusanuu 3TUIICHA.
ITonusTHIIEH M €ro 3Ha4YeHHUE.

[IpenenbHble ogHOaTOMHbIE cnupThl. [nnnepun. IloHsTHE O TpPENENbHBIX OJHOATOMHBIX
CIUpTax Ha IpUMepax MeTaHoJa ¥ 3TaHoa. TpexaToMHbINA CIUPT — [IIULIEPHH.

Anbnerunpl. Ilonsatue o0 anpiernjax Ha IMpUMEpe YKCYCHOTo anpaeruga. OKHcIeHHe
aJbJIETU1a B KACIIOTY.
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[IpenenbHble kKapOOHOBBIE KUCIOTH. OIHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KHCIOTHI Ha
puMepe YKCycHOM KucioTsl. Ee cBolicTBa u npuMeHeHue. CteapruHOBas KUCIOTa Kak MpeacTa-
BUTEJb KUPHBIX KAPOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. Peakuinu 3repuuKaui 1 TOHATHE O CIOKHBIX dPHpax.

Kupsl. XKupbl kak cinoxHbIe 23QUPHI TIHIIEPUHA U KUPHBIX KUCIIOT.

[lonatne 00 amuHOKMCHOTaxX. Peakumu mNONMKOHIEHCAUWU. benku, WX CTpoeHue u
Ouosjoruveckas polb.

[Tonsitne 00 yrmeBomax. [7roko3a, ee cBoiicTBa M 3HaueHue. Kpaxman um mesmono3a (B
CPaBHEHMH), X OMOJIOTHYECKas POJIb.

JdeMoHcTpanun. Mojenu MoJieKyll METaHa M JpyIrMX YIJIEeBOAOpOAOB. BiaumopeiictBue
STUJIEHa ¢ OPOMHOI BOJIOM U pacTBOPOM IepmaHraHara kaiaus. O6pasibl 3TaHONA U TIUIEPUHA.
KavecTBeHHass peakuus Ha MHOTOATOMHBIE CHHPTHL. [lonyueHue yKCyCHO-3THIOBOTO 3¢upa.
OmbuieHue sxupa. BzanMopeilicTBHe TIUIIOKO3bI C aMMHA4HBIM PAcTBOPOM OKcHJa cepedpa.
KavecTBeHHas peakuusi Ha kpaxmai. Jloka3aTenbcTBO HaMU4Ms (PYHKIIMOHAIBHBIX TPYIII B pac-
TBOpax aMHHOKHCIOT. ['opeHue OenkoB (LIEpCTH WM NTUYBUX IepheB). L[BeTHble peakuuu
OeNKOoB.

JlabopaTopHubie onbiThl. 14. l3rotoBieHune Mojaenaeil MOJIEKYJ YIVIEBOJOPOJOB. 15.
CaoiicTBa rimiepuna. 16. Bzaumonericteue Titoko3bl ¢ ruapokcuniom menu (1) 6e3 narpeBanus
U 1pu HarpeBanuu. 17. BzaumopaeiicTBue kpaxmasua ¢ HOJOM.

Tema 6
O0o00menne 3HAaHUH 10 XMMHHU 32 KYPC OCHOBHOM HIKOJIbI

[lepuonuueckuif  3akOH M MEpUOAMYECKass  CHUCTeMa  XUMHMUYECKHX  3JIEMEHTOB
JA..MenneneeBa. @U3MUECKUN CMBICI IOPSJAKOBOTO HOMEpa JJIEMEHTAa B IIEPUOAUYECKOU
cucreMe xumudeckux nsiaemeHtoB JI. M. MenneneeBa, HOMEpPOB MmepHoia M TPyHNbl. 3a-
KOHOMCPHOCTHU U3MCHCHU A CBOMCTB 3JIEMEHTOB B UX COGI[I/IHGHI/Iﬁ B ICpUOJax U rpyiiax B CBCTEC
IpPECTaBICHUN O CTPOCHUHU aTOMOB 3JIEMEHTOB. 3HaYEHHE EPUOIUUYECKOr0 3aKOHA.

Tunmel XUMHUYECKHX CBSI3€M M THIIHI KPHUCTATINIMYCCKUX PCIICTOK. BzanmocBs3n CTPOCHUA U
CBOWCTB BEILIECTB.

Knaccupukanys XUMHYECKHMX peakUuil 10 pa3JuyHbIM IMpU3HAKaM (YMCIO U COCTaB
pearupyomux 1 o0pa3yroIIMUXcsl BEUIECTB; TEIIOBOM 3((eKT; nCroap30BaHuE KaTaau3aTopa;
HaIlpaBJICHHUEC; U3BMCHCHUC CTeNeHEeH OKHUCIICHUS aTOMOB).

[TpocThle 1 crokHbIE BemecTBa. MeTauibl 1 HEeMETaLIbL.

I'emeTnyeckas cBSA3L MCXKAY KJIacCaMH HEOPTraHWMYCCKUX COGI[HHGHHﬁ. T'eneTnueckue pAAbI
MeTajula, HeMeTaJula ¥ MepexXoIHOro MeTaslia.

Oxcupl, KUCIIOTBI, OCHOBAHUSL U COJIM B CBETE TEOPUH AJIEKTPOJUTHYECKON TUCCOLMALIUU.
Oxcunpl (OCHOBHBIE, aM(OTEpHblE M KHUCIOTHbIE), THAPOKCUAbI (OCHOBaHUS, aM{QOTEpHBIE
TUAPOKCUBI U KHUCIIOTBI) U COJM: COCTaB, KJacCU(UKALUg U O0IIMe XUMHUYECKUE CBOWCTBA B
CBETE€ TEOPHM AIIEKTPOJIMTUYECKON IUCCOLUAIMM U MPEACTaBICHUH O mIpoleccax OKUCICHHs-
BOCCTaHOBJICHHUS.

OKHUCIUTENBHO- BOCCTAHOBUTENBHBIE PEAKIIUH.

TeMaTnuyeckoe MJIIAHMPOBAHUE

No

8 kaacc
Tema ypoka Conepxxanue ypoka Bunp! gesrennHOCTH
Y4YEHUKA
BBenenne 4 yaca

1. XHUMHUSA — 9aCTh XuMHUA Kak 4acTh 3HaTh NOHATHUS XUMU-
ecrecTBo3Hanus. [Ipenmer €CTCCTBO3HAHUSA. XUMHS - | YecKull d1emMeHm,
xuMuH. BemecTtBa (6600wubiil) | HayKa O BEIIECTBAX, UX eeuiecmao, amombl,

CTPOEHUH, CBOMCTBAX U Mmonexynvl. Paznnyars
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NpeBpanieHusIX. ATOMBI U
MoJieKyJibl. [IpocTbie
BeniecTBa. CIOXHBIE
BemiectBa. HabGmonenue,
ONMCaHue, U3MEPEHUE,
skcnepuMeHT. CBOMCTBa
BEIIECTB, (HOPMBI
CYyILIECTBOBAaHHUS
XUMHYECKUX IJIEMEHTOB.
MopaenupoBanue. [Tons-
THE O XUMHUYECKOM
aHaJIM3€ U CUHTE3E

TIOHSTUS Beuecmao u
meno, npocmoe
sewecmeo N Xumu-
YecKull InemMenm

IIpespamenus Benjects. Ponp | XuMuueckas peakuus. | 3HaTbh OHATHE XUMU-
XUMUH B )KU3HH OOIIECTBA. Ponp xumuu B KU3HM | ueckas peakyus. OT-
Kpatkuit ouepk ucropuu yenoBeka. XeMo(puiusg U | JIM4aTh XUMHYECKUE
Pa3BUTHUS XUMUH (U3)UEHUE xeModoousl. Uctopus | peakuuu ot dpusuye-
H08020 Mamepuana) BO3HUKHOBEHHUS U | CKHX SIBIICHUU
pa3BUTHUS XUMUHU
3. [lepuonnueckas cucreMa | XMMHYECKUHN IIE€MEHT. OnpenensaTs nojo-
xumudeckux snemeHtoB .M. | S3bik xumuu. 3Haku XKEHHE XUMHYECKOTO
MenpaeneeBa. 3HAaKM XHUMH- | XUMHYECKHUX HJIEMEHTOB. snemeHTa B [lepuonu-
YECKUX sneMeHToB | Ilepuonuueckas cucrema | 4eCKOU cuUCTEME.
(KOMOUHUPOBAHHDIIL) XUMHYECKUX IIIEMEHTOB VYuyarcs Ha3bIBaTh XU-
J. N. Menneneesna. MHYECKHE DJICMECHTHI.
['pynnel 1 mepuob. 3HaTh 3HAKHU MEPBBIX
IIpoucxoxaenue 20 XMMHMYECKHUX 3JIe-
HAa3BaHUM 3HAKOB MEHTOB
XUMHUYECKUX JIEMEHTOB
4, Xummnyeckue GopmMyJbl. Xumuueckue GOpMyIIbI. Jatp onpenenenue
OtHocuTenbHas aTOMHAs U 3aKOH MOCTOSHCTBA XUMHYECKOU
MOJICKy IApHAA Macca. cocraBa. KauecTBeHHBIH 1 | (opmyItsl BemecTsa,
MaccoBas 1071 3JIEMEHTa B B — (OPMYITHPOBKY
COEJIMHEHUH
(yceoenue Hagblko8 U yMeHutl) cocTap BCHIECTBA. | 3aKOHA MOCTOAHCTBA
Briuucnenue OTHO- | cocTaBa.
CUTEIBHON MOJEKYIAPHOHN | [ToHMMAaTh "
MacCChI BCIICCTBaA II0 | 3arIUuChIBATh
(I)OpMYJ'Ie. Briuncnenue XUMHUUYECKHUE (1)OpMy.]'IH
MacCOBOM [OJIM DJIEMEHTA | pemecTs. OnpenensaTh
B XHUMHUYECKOM CO- | cocTaB BEIIECTB II0
CIUHCHHUU. ATtoMmHas XUMHNYECKON
CAUHHNIa MaCChl (I)opMyJ'[e, npu-
HaJJIe)KHOCTh K TMPO-
CTBIM M CIIOXHBIM
BEL[ECTBAM
Tema 1. ATOMBI XUMHYECKHUX IJIEMEHTOB 8 4acoB
S. OCHOBHBIE CBEJICHUS O Ctpoenue atoma. | O0BsACHATH (hu3nye-
CTPOEHUU aTOMOB. SAnapo(npoToHBI, CKHUI CMBICJI aTOMHOTO
W3MeHeHus B cocTaBe saep HEUTPOHBI,  AJIEKTPOHBI). | HOMEpa. 3HATh
ATOMOB XMMHYECKHX JlokazarenbcTBa ONIpEJEIICHUE MTOHITUSA
sneMeHTOB. M30Tonbl (u3y- CI0HOCTH CTPOEHUS | XUMUUECKUL dTleMeHm
yeHue H08020 Mamepuana) aTOMOB. OnbITh
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Peszepdopaa. H3oTomHbL.
S nepHbie mpoieccrl

6. CtpoeHune 31eKTPOHHBIX CtpoeHue 371eKTPOHHBIX OOBACHATH PpuznUe-
000JI09eK aTOMOB 000J104€K aTOMOB CKMI1 CMBICJI aTOMHO-
(KOMOUHUPOBAHHYIIL) anemeHToB 1-20 ro HOMEpa, HOMEPOB

Ileproan4eckoi CUCTEMBI | TPYIIBI U IEPUOAA,

JI. 1. Menneneena. COCTAaBJISIIOT CXEMBI

OcobenHocTr 6OIBIINX CTPOEHHS aTOMOB

MEepUOJIOB 3JIEMEHTOB 1-20
[Tepuonnueckoi
CUCTEMBI

7. HN3menenue yncna CocraBiieHuEe cXem Hayuutbcs naBatb
3JEKTPOHOB HA BHEIIHEM 00pa3oBaHUsI HOHHOU onpeaeaeHus
SHEPreTUYECKOM YPOBHE CBSI3U MEXJY aTOMaMHU MOHSATHUSM:
aTOMOB XMMHUYECKHUX TUMHYHBIX METAJJIOB U 91eMeHMbl-Memaiibl
3JIEMEHTOB TUMHYHBIX HEMETAIIJIOB U 271eMeHmbl-

HeMemaJlbl.
OOBsICHATH
3aKOHOMEPHOCTHU
U3MEHEHUS CBOMCTB
XUMHYECKHX
3JIEMEHTOB B
nepuosax u
rpynmnaxOnpeaensTh
MOHATUS UOHHASA
C653U, UOHDL,
COCTaBJISITh CXEMBI
o0pa3oBaHUs HOHHOM
CBSI3U, HAYUYNUTHCS
ONIPENEIATh TUII
CBSI3M 110 opMylie
BEIECTBA.

8. BzaumoneiictBre aToMOB KomnektuBnass pabora c | Hayuutbcs naBaTh
AJIEMEHTOB HEMETAJJIOB TEKCTOM, COCTAaBJICHUE | OIpeaeIeHUs
MeXxay coboil (o6oouenue CXeM 00pa30BaHUs | TOHSATHSIM:
Memo00a02UYecKol KOBAJICHTHOW HEMOJISIPHOW | Ko8aieHmHas
HanpaeienHocmu) CBA3M  MEXAY  JABYMS | HenoispHas ceés3v,

OAWHAKOBBIMH  ATOMAMMU- | COCTAaBJISITH CXEMEI €€

HeMeTajlaMu o0pa3zoBaHus,
HAyYUThCS
ONIPENEATh TUII
CBSI3U 1O popmyIie
BeI[ECTBA

9. KoBaneHntHas noysipHas KoBaneHntHas nonspHas Onpenensate THUI XU-
XUMHYecKas CBSA3b (po- XUMHYEcKas CBS3b. MHYECKOH CBSI3U B CO-
OYKMUBHDLILIL) DJIEKTPOOTPUIIATENLHOCTD | €IMHEHUSIX

10. Merammideckas XuMpdeckas | METalnIeckas Omnpenensats THI XU-
CBSI3b (KOMOUHUPOBAHHDIIL) CBs3b MHYECKON CBS3U B CO-

€JIMHEHHUSIX

11. O6o6menne u  cucremMa- | O0oOIIEHNE U CHC- [IpumeHnsTH TEOpPETH-

THA3AHI 3HAHUN 00
3JIEMEHTAaXx: MeTajiax u
HEMETAJIax, 0 BUAX

TeMaTU3alus 3HAHUU 110
TeMe «ATOMBI
XUMHUYECKUX DIIEMEHTOBY

YECKUW MaTepuall,
U3y4YECHHBIN Ha IIpe-
JBIAYIIUX YPOKax Ha
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XUMHYECKON  CBSI3M  (VpOK- MpaKTUKe
npaKk-muKkym)

12. Kontponbnas pabora Ne 1 mo | [IpoBepka 3HaHuii, ymenuii | JleMoHCTpUpOBaTh
TeMe «ATOMBI XUMUYECKUX Y HaBBIKOB YyYaIIMXCS IO | YMEHHE ONpEACIsATh
AIIEMEHTOBY (KOHMPOIb, TeMe «ATOMBI XUMHUYECKUX | THITBl XUMUYECKUX
OyeHKa U KoppeKyus 3HaHuti) | SIEeMEHTOB» CBs3€ll. YBEpPEHHO

M0JIb30BAThCS
XUMHUYECKOH TEP-
MHHOJIOTHEN U CUM-
BOJIMKOM

Tema 2. IIpocThie BemecTBa 7 4acoB

13. [IpocThie BemecTBa - Me- [Ipocteie  BemiecTBa - | XapakTepu3oBaTh XU-
TaJUIbl (U3)UeHUe HOBO20 MeETaJUIbl MUYECKHUE JIEMEHTBI
Mamepuana) Ha OCHOBE MOJIOKEHUS

B [lepuonuueckoii
CUCTEME U 0COOEHHO-
CTEN CTPOEHUS UX
aTOMOB; OOBSICHSAIOT
CBSI3b MEXY COCTa-
BOM, CTPOCHHEM U
CBOMCTBaMU BEIIECTB

14. [IpocTeie BemecTBa - IIpocTeie BemecTna - XapakTepu3oBaTh XU-
HEMeTaJlIbl HEMETAJUTBl. AJUIOTPONIUSL | MUYECKHE 3JIEMEHTHI
(yceoeHue HagblK08 U yMeHUli) Ha OCHOBE MOJIOKEHHUS

B [lepuonnueckoii
CUCTEME U 0COOEHHO-
CTEN CTPOEHU UX
aTOMOB; OOBSICHSATD
CBSI3b MEXY COCTa-
BOM, CTPOCHHEM U
CBOMCTBaMU BEIIECTB

15. KonngecTBo BemecTBa KonmaecTBo BemiecTna, 3HAThL MOHATHUS MOJIb,

(KOMOUHUPOBAHHBLIL) Mouib. MomnsipHast Macca. MOJNAAPHAS Macca,
[TocrosinHas ABo- razapo, YMEIOT BBIYUCIIATD
KHJIOMOJITIb, MUJUTUMOJIb KOJIMYECTBO BEIIECT-
Ba, Maccy Mo KoJuye-
CTBY BelleCTBa

16. MonsipHblit 00beM MonsipHblit 00bEM. 3HaTh MOHSTHE MO-

(npoOyKmueHbwli1L) MumuMonspHbIN U JAPHBIL 00vbem', yMe-
KUJIOMOJISIPHBIA 00BEMBI 10T BBIUUCIIATh 00bEM
ra3oB 10 KOJIMYECTBY Bellle-

CTBa MJIM Macce

17. Pemenue 3a1a4y c | KonmnuectBo BemecTna. 3HaTh M3y4YEHHbIE IIO-
MCIOJIb30BaHUEM noHnstuii | MonsipHas mMacca. HATHUS; YMEIOT IpOU3-
KOJINYECTBO BeriecTa, | MoJsipHBIH 00BbeM BOJIUThH BBIYUCIICHUS
HOCTOSIHHASI ABorajpo,

MOJISIpHAs Macca, MOJISIPHBIN
00beM Ta30B (ucciedosanue u
pedhrexcus)
18. O06o0011IeHue u cuctemMa- O0606meHNe " cu- | I[IpuMeHSTh TEOpEeTH-

TH3aIHUg 3HaHUU 110 TEME
«IIpocTblie BemecTBa» (YpokK-

NPAKMUKYM)

cTeMaTHh3alus 3HaHUHA 10
teme «I[IpocThie BemecTBa»

YeCKU MaTepuall,
W3Yy4YEHHBIN Ha Tpe-
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JIBIAYIIUX YpOKax Ha
MIPAKTUKE

19.

Kontponsnas pabora Ne 2 mo
«IIpocTeie BemecTBa»

TeMe
(konmpony, oyeHka
KOppexkyus 3HaHuil)

[IpoBepka 3HaHU, YMEHUN
M HaBBIKOB YYalIUXCSA MO
teme «IIpocTteie BemecTBay

JleMoHCTpHPOBATH
YMEHHE PaCCUUTHIBATD
OTHOCHUTEJILHYIO MO-
JIEKYISIPHYIO Maccy 1o
(hopMyIaM BEIECTB,
KOJINYECTBO BEIIECT-
Ba, Maccy Mo KoJnye-
CTBY BellleCcTBa. YBe-
PEHHO MMOJIL30BATHCS
XUMHYECKOH TEPMHU-
HOJIOTHEN U CHMBO-
JINKO

Tema 3. CoeqrHeHNSI XUMHUYECKHX 3JIeMeHTOB 13 yacos

20. CTerneHb OKUCIICHUS. IMoustue o crerneHu OmnpenensaTh CTEICHb
bunapusie okucneHusi. CocTaBieHUEe | OKHUCIICHHS 3JIEMEHTa
Coenunenusi (uzyyerue Ho6o2o | GHOPMYI MO CTETICHU B COCAMHCHUHU, HA3bI-
Mamepuana) OKHCIICHUS BalOT OMHAPHEIC CO-

CAMHCHUS
21. OKCcHUIBI (NPOOYKMuUEHbILL) Okcunel. I'nnpuaer Ha3seiBaTh OKCHIIBI,
OTIPEIEIATh COCTAB
BellecTBa Mo ux dop-
MyJiaM, CTEIIeHb OKHC-
JeHUs
22,23 OcHoBaHus (KOMOUHUPO- OcHoBanus. MoHBL. HaspiBath oOCHOBaHUS,
BaHHbIIL) KatroHbl 1 aHHOHBI. ONpeeATh COCTaB
Omnpenenenue xapakrepa | BemecTBa mo ux ¢Gop-
cpenbl. MHIuKaTOphI MyllaM,  ONpEenemsiTh
CTENEHb  OKUCIICHUS;
pacro3HaBaTh  OIIBIT-
HBIM TIyT€M PaCTBOPBI
Hies04yen
24,25 | Kucnotsl (npodyxmueHbiii) Kucnotsl. Onpenenenue 3HaTh GOPMYIIBI
XapakTepa Cpe/ibl. KHCJIOT; HAa3bIBAIOT
Nuaukatopsl KHCJIOTBI, OTIPEICTIATH
CTENIEHb OKUCIICHUS
AIeMEeHTa B COe/IMHE-
HUU; pacliO3HABAThH
OTIBITHBIM ITyTEM
pPacTBOPBHI KUCIOT
26,27 | Coun KaKk MPOM3BOJIHBIC Comm. CocraBnenue | HaspiBath conm; co-
KHCIIOT ¥ OCHOBAaHUMI dbopMya1  TO  CTENEHHU | CTABJIATH bopMyITBI
OKHCJICHHUS cosent
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(KOMOUHUPOBAHHDLLL)

28 Amopdubie u KpucTan- | BemecTBa B TBEpaOM, 3HaTh KJIACCU(PUKALNIO
JTUYECKHe BCIIIECTBA | JKUJKOM U Ira3000pa3HOM | BEIIECTB.
(KOMOUHUPOBAHHDIIL) cocrossnuu. Kpucrammye- | Mcnonp3oBarh 3HaHUS

cKHe U aMopdHBbIe VIS KPUTHYECKON
BeIECTBA. 3aKOH OIICHKA HH(pOpMaIUU
MOCTOSIHCTBA COCTAaBa. 0 BEIIECTBaX, HMCIIOJb-
Tunel KpUCTAIITNYECKUX 3yEMBIX B OBITY
pemieTok (aToMHas,
MOJICKYJISIpHAsl, NIOHHAS U
MeTaJTnIecKas)
29 Yucrele BEEeCTBa U CMECH YucTele BelecTsa U [IpuMeHATh 3HAHUS
(npodyKmuensiii) CMECH BEIIECTB. JUIS KPUTUYECKOU
[Tpupoaasie cmecH: OIICHKHU WH(MOpMaIu
BO3J1yX, IPUPOJIHBII ras, O BeIlleCTBaX, UCIOJIb-
He(Tb, IPUPOTHBIE BOJIBI 3yeMbIX B OBITY
30 MaccoBass u obObemHast a07s | MaccoBas 10Jis Boruucnsate mMaccoByro
KOMIIOHEHTOB CMECU (npOoOYK- | paCTBOPEHHOTrO BEIIECTBA. | JIOJIIO  BElIECTBA B
MUBHbIIL) OObeMHas 10JIs pacTBope
31 O6o006menune u OCHOBHBIE KJ1aCChI 3HaTh (GOpMYJIBI KH-
CUCTEMAaTH3allks 3HaHUU M0 HEOPTaHUYECKUX CJIOT; HAa3bIBAIOT CO-
TeMe «CoeuHeHHs | COeTMHEHHM eAMHEHUSI H3YYEHHBIX
XUMUYECKUX DIIEMEHTOB)» KJIAaCCOB;  OMNpPENeNsATh
(YDOK-NpaKmuxym) NPUHAIICKHOCTh  Be-
IIecTBa K OIpe/IesIeH-
HOMY KJIaccy; COCTaB-
a9Th  (QOpMyINBI  Be-
IIECTB
32 Kontponbnas pabora Ne2 mo | [IpoBepka 3HaHuii, ymenuii | JleMoHCTpupOBaTh

TeMe «CoequHeHnsa
XUMHUYECKHUX DJIEMEHTOB)

W HaBBIKOB YYalllHUXCA I10
TEMC «COCI[I/IHeHI/I}I XUMU-
YCCKHX BJICMCHTOB»

YMEHHE PaCcCUUTHIBATH
MaccoByl0 U 00beM-
HYIO JIOJIF0 KOMIIOHEH-
TOB CMECH. YBEPEHHO
MOJIb30BAThCS XUMHUYE-
CKOM TEePMHHOJOTHEH
Y CUMBOJIMKOM

Tema 4. I/I3MeHeHI/IH, IMPOUCXOAAINUE C BEIIECTBAMHA 11 yacoB

33 ®u3nvecKkue SBICHHUS. Xumuyeckas peakius. 3HaTh MOHATUA  XU-
Pa3nenenne cmeceit VYcnoBus u npU3HaKu Muyeckas peaxyus,
(uzyuenue H068020  Ma- | XUMHMUYECKHX PEAKIIUM. Kraccuguxayus — xu-
mepuana) Knaccuduxarus MU4ecKux peaxyuu

XUMHUUYECKUX PEAKUUA 0
MOTJIOLEHUIO WJTU BBbIJIETIE-
HUIO SHEPTUHU

34 XUMUYECKUE PEAKIIUU VYpaBHeHue U cxema CocraBisiTb  ypaBHE-

(KOMOUHUPOBAHHDIIL) XUMUYECKOHN peakun HUSI XUMHUUYECKUX pe-
aKIui
35 3aKOH COXPaHEHHUs MacChl CoxpaHeHHe MacChl 3HaTh 3aKOH COXpa-

BEIIECTB. XUMHUYECKHE
YPaBHEHHUS (YcBoeHUEe
HABLIKOG U YMEHULlL)

BCIICCTB ITPHU XUMHUYCCKUX
peaknuax. YpaBHeHUE U
cXeMa XUMHYECKOH
peaAKIU

HEHUs MaCChl BEIICCTB
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36 Pacuerst mno  xumuueckum | Beruucnenus o Xu- | BeluncnaTte  Koiauye-
YpaBHEHUSM (ucciedosanue u | MUYECKUM YpaBHEHUSIM | CTBO BEIIECTBa, 00bEM
pedhrexcus) MaccChl, obbema WU | WM Maccy TI0 KO-

KOJIMYEeCTBAa OJIHOTO U3 | JIMYECTBY  BEIIECTBA,
MPOAYKTOB peakiuu 1o | o0beMy WIM  Macce
Macce  HMCXOAHOrO  Be- | peareHTOB (WM TIpo-
1IecTBa JTYKTOB PEaKI1H)

37 Peakiuu paznoxeHusl. Peaxun pasznoxenus. | CocTaBisiTh  ypaBHE-
[ToHsiTHE O CKOPOCTH [Tonyuenue KHCIIOPOJA. | HUSI XUMHYECKHX pe-
XUMHUYECKOHN peaKuu U Ka- IloHsATHE O CKOPOCTH XH- | aKIHUU
Tanu3aTopax (MPoOYKMuGHbIl) | MUYECKHUX peaKIui.

Karanuzaropsl. @epMeHTHI

38 Peakmyn coeuHCHHS. | Peakuum coeMHCHUS. CocTaBisaTh ypaBHe-
Ienouku nepexonoB | Karamuruueckue u HUSI XUMHYECKUX pE-
(KOMOUHUPOBAHHDBILL) HEKaTaJTUTUYECKHUE aKIMi, ONpPENeIIOT

peakiuu, 0OpaTuMbie U THIT XUMUYECKON
HeoOpaTUMBbIE peaKIuu peakuuu

39 Peaxiuu 3ameneHus. Peakiuu 3amernieHus. CocraBnsTh ypaBHe-
Psin akTUBHOCTH MeTaIIOB OO6mue XuMHUYeCcKHe HUS XUMUYECKUX
(uccrnedosarnue u peghrexcus) CBOMCTBa METAJLJIOB: peakIuii, xapakTe-

pEeaKIMH C KUCIOTaAMHU, PU3YIOT XUMUYECKHE

coisiMu. P HanpskeHUi | CBOMCTBA METAJNIOB

METaJIOB (B3aumoaeicTBHUE C
KHCJIOTAMH, COJISIMHU)

40 Peakiuu o6mena. [TpaBuio Peakiun obmeHa 3uate mnpaBmio bep-
bepromnne (usyuenue nosoco TOJLIE. CocrtaBnsth

mamepuana) ypaBHEHUs  XUMUYe-

CKMX pEakLHi, orlpe-
JEJSIFOT THIT PEaKIIHH,
BO3MOXKHOCTh  IpOTe-
KaHHUs peakuil HMOH-
HOTO OOMeHa

41 Tuner xumuyeckux peaknuii | Knaccudukanusa CocraBisTh  ypaBHe-
HAa TPUMEpPE CBOWCTB BOJABI | XUMHYCCKUX PeaKkiui MO | HU XUMHUYECKHX pe-
(yceoeHue Hagblko8 U ymenuti) | TPU3HAKY «IUCIO0 U COCTAB | aKIuid, OnpenenaTh

MCXOIHBIX  BEIICCTB  H | ryp peakuuy, Xapak-
HPOLYKTOB PCAKLNH. TEPU30BaTh  XHUMHUE-
Bona n ee cpoiicTsa. CKHE CBOWMCTBA BOJIBI
M'uaponus

42 O06001IeHrE U cCUCTEMA- IIpocThie U ClIOXKHEBIE OnpenensaTe npuHaI-
THU3aI[Us 3HAHUU 110 TEME BCIICCTBA. OCHOBHEIE JIEKHOCTD BEIIIECTB K
«Kmaccel HeopraHu4eCKuX KJIACChl HEOPTAaHMYIECKUX OIpeIeICHHOMY
BEIIECTB. TUIBI XUMHUYECKHIX BEIECTB. XUMHUUYCCKHE i
peaKkuuii» (komniexcrHoe peakunn. Knaccuduxannms ISE?ESZH?T?;I;;I;P}IELI
npUMeHeHue 3HaHUll, yMeHutl, | XUMHUYECKUX PEaKIHi 1o BeIIECTB, YPaBHEHHS
HABbIKOB) YUCITY U COCTaBY XUMITIECKHX PeaKITii,

MCXOIHBIX H NONYICHHBIX | nyernenaror ux Trm
BCIIIECTB. Y paBHCHUS
XUMUYECKUX PEAKIHI

43 Konrponbnas pabora Ne 4 mo | IlpoBepka 3HaHuii, yMeHuii | [[eMOHCTPHPOBATH
Teme «M3meHeHus, M HaBBIKOB YyYaluXcs IO | yMEHHE
HIPOUCXOAIINE € BETIIC- teme «M3MeHeHHs, TPO- | KIacCH(UIUPOBATH
CTBAMHUY (KOHMPONb, OYEHKA U | yovongime ¢ Belle- | XUMHUCCKHE Be-
Koppekyus sHanut) CTBaMM» IIeCTBA,  COCTaBJIATh
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ypaBHEHUST  XUMUYe-

CKUX peakuuil. YBe-

PEHHO  TOJb30BATHCS

XUMUYECKON TEPMHUHO-

JIOTHEN U CUMBOJIUKOMN
Tema S IlpakTukym 6 yacon

44 [IpakTruueckas padora Ne 1. [IpaBuna paboThl B | 3HaTh, KaKk
«IIpaBuna Th npu pabdore B IIKOJBHOM  J1abopaTopuu. | oOpamarhes ¢
XHUMHUYECKOM KaOHWHeTe. JlaGopaTopHass mocyAa U | XHMHYECKOU MOCYI0M
[Ipuemsbl oOpaieHus ¢ obopynosanue. IlpaBuna | u maGopaTopHbIM
1a00paTOPHBIM OesonacHoctu. Harpesa- | oGopymoBanuem
000pyI0BaHUEM U TENbHBIE YCTPOUCTBA
HarpeBaTelbHBIMU
npubopammu» (ucciedosanue u
peghnexcust)

45 [TpakTtuueckast pabora Ne2. HaGmronats 3a | ®opmMynupoBaTh
«Habnronenus, CBOWMCTBAaMHU BEILIECTB U | BBIBOJBI IO
MPOUCXOIAIINE C TOPSIIEH SIBJICHUSIMH, pe3ysibTaram
CBEUOH, U UX OMHUCAHUEC» MPOUCXOIAIIUMHU C | TPOBEIACHHOTO

BEIlIECTBAMH, IKCIIEPUMEHTA

46 [IpakTuueckass pabora Ne 3 | Paznmenenue cMmeceit | HaGmionath v onuchI-

«Ouucrka 3arps3HCHHON | BEIICCTB. OuncTka | BaTh XUMHYCCKHE

MOBAPEHHOM  colm»  (Ypok- | BemecTB. DuibTpoBaHue. | peakIuu ¢ MTOMOIIbIO

npaKmuKym) [IpoBeneHne XMMHYECKHX | €CTECTBEHHOTO (pyc-

peakiuii mpu HarpeBaHUU CKOT'0, POJTHOTO) SI3bI-

Ka U SI3bIKa XUMHUH;
JIeNaTh BBIBOJBI U3
pe3yNbTaTOB MPO-
BEJICHHBIX XUMUYE-
CKHX DKCIIEPUMEHTOB

47 [Ipaktuueckas pabora Ned | IIpocteitmme npuemsl | HaGmronats 3a

«AHanu3 MOYBBI U BOJIBI» oOparieHus C | CBOWCTBAMH BEUIECTB
12a00paTOPHBIM U SBJICHUSIMH,
000pynoBaHUEM: C | MPOUCXOMSIIINMU C
BOPOHKOM, (UIBTPOM, CO | BEIIECTBAMHU
CIIUPTOBKOM

48 IIpakTtnueckas paGora Ne 5| Bssemmusanue. HaGmromate U OIHKCHI-
«IIpurorosnenue pactBopa c | IIpurorosnenmue BaTb XWMHYCCKHE pe-
3aJJaHHOM  MAacCOBOM  JIOJIEH | pacTBOPOB aKIMH C IIOMOIIBIO
PacTBOPEHHOTO BEIIECTBA» €CTECTBEHHOTO (pyc-
(YPOK-npaKkmuxym) CKOT0, POJTHOTO) SI3bI-

Ka | SI3bIKa XHMUH;
JIeNaTh BBIBOJbI U3
PE3yIbTATOB MPO-
BEJICHHBIX XUMUYE-
CKHX DKCIIEPUMEHTOB

49 IIpaktuueckass pabora Ne6 | [Ipusnaku XuMuueckux | HabmogaTs 3a
«IIpu3naku XMMHUYECKHX | PEaKIni CBOMCTBaMH BEIIECTB,
peakumity (ypok-npakmuxym) u SBJIICHUSIMH,

MTPOUCX OISAIIIHMH c
JPYTMMH BeUleCTBAMU

Tema 6. PacTBopbl. PacTBopenue. CBoiicTBa pacTBOPOB 3J1eKTPOaUTOB 18 yacos
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50

PactBopenune kak  ¢usuko-
XUMUYECKUHN npoiecc.
PactBopuMocTh (usyuenue

H08020 Mamepuana)

PactBOpHMOCTH BEIIECTB B
Boje. dusnueckas u Xu-
MHYECKask TEOPHS
pacTtBOpOB. ['uapatsl u

3HaTh KIacCU(UKAIUIO
BEIIECTB IO  pac-
TBOPUMOCTH;,  TPOBO-
9T HaOJMIOACHUS 34

KPUCTaJUIOTHAPATEHI. MOBEJCHUEM BEILECTB
Haceimennsre, B pacTBopax, 3a
HEHACBIILIEHHbIE U XUMUYECKUMU pe-
MEPECHIIEHHBIC PACTBOPHI | AKIUSIMHU, MPOTEKalo-
MU B HUX
o1 DNEKTPOJUTBl U HEIEKTPO- | DIJIEKTPOJUTHI U Hatb ompeeIeHus
JUTHl (YCc80eHUe HABbLIKOE U | HEDIEKTPOJIUTHI. MOHATUSIM  971eKMpo-
YMeHUl) Mexanuzm D/1, creneHpb aum,  HedNeKmpoaum,
D]1, cunbHBIC U cnadbIe 9NEKMPONUMULECKAS
AIEKTPOITUTHI ouccoyuayusl
52 OCHOBHBIE ITOJIOKEHUS TEOPUH | DIEKTPOJIUTHYECKAS 3HaTh OHSTHS UOH,
O] (kombunuposanmulii) JIMCCOLMAITUs KUCIIOT, INeKMPOIUMUYECKAS
IeJI0uei U CoJieH B ouccoyuayus', KOH-
BOJHBIX pacTBopax. MOHBI. | KPEeTH3UPYIOT MOHS-
KaTnoHsl 1 aHUOHBI. THE UOH
Nousl npocTeie 1
CJIOXKHBIE, TU/I-
paTUpOBaHHbBIC U
HErupaTUPOBAHHbBIC
HOHBI
53 Honusie ypaBHEHUS (npo- Peakiuu nonnoro oomena. | CocTaBisiTh ypaBHe-
OYKMUBHULLL) Peakuus HelTpanuszanuu HHS PeaKkLHuii, onpe-
JIEJSIIOT BO3MOYKHOCTD
MPOTEKAHUS peaKiuit
HOHHOTO OOMEHa, UX
CYIIHOCTh
54 Kucnorst B cBere amek- | Kucnorsl. Dnekrpo- 3HaTh GOPMYIIBI KH-
TPOJIMTUYECKON JMCCOIMAIINHY, | JTUTHICCKAS TUCCOIUAIUSA | CJIOT, HA3bIBAIOT
WX Kiaccu(UKaIus, CBONCTBA | KHUCJIOT. Peakiimu HOHHOTO | KHCIIOTHI, XapaKTepH-
(KOMOUHUPOBAHHDIIL) obmena. OnpeneneHue 3YIOT XUMUYECKHUE
XapaxkTepa cpe/bl. CBOMCTBA KHUCJIOT
Nuaukaropsl. Psn
HaIpsKEHUN METaIIOB
55 Kucnotst B cBete TO/1, nx Kucnorsl. Dnexrpo- CocraBisTh ypaBHe-
Kiaccudukaius, CBOHcTBa JTUTUYECKAs TUCCOIUAIUS | HUS XUMHUYECKUX pe-
(uccnedosanue u pegrexcus) KHCIIOT. Peakiiuu HOHHOTO | akIuid, pacmo3HaBaTh
obmena. OnpeneneHue OTIBITHBIM ITyTEM
XapakTepa Cpebl. pPacTBOPHI KUCIOT
Nuaukaropsl. Psn
HaMPSHKESHUH METAJIJIOB
56 OcHoBanus B cBeTe TO/]; ux OcHoBaHUS. Onek- | Ha3piBaTh OCHOBaHUS,
Knaccudukaiys, CBONCcTBa TPOJIUTHUYECKAS XapaKTepPHU30BaTh UX
(uzyuenue H08020 ma- JUCCOLMAIMs  IIeJIoYed. | XMMHUYECKUE CBOM-
mepuana) Onpenenenue  XapakTepa | CTBa, COCTaBISATh
Cpelbl. NHnukatopsl. | ypaBHEHUS] XUMHUYE-

Peakuuu noHHOIrO oOMeHa

CKHMX peaKkIui, pacro-
3HAIOT OTBITHBIM
IIyTEM PacTBOPBI
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IeJI0YEN

57 OcHoBanus B cete TO/]; ux OcHoBaHUS. Onek- | Ha3piBaTh OCHOBaHUS,
KJIacCU(DHUKALIHsI, CBOHCTBA TPOJIMTHYCCKAS XapaKTepU3yIT UX
(Yypok-npakxmuxym) JIUCCOIAITUS meao4Ye. | XMMUYECKUE CBOM-

Omnpenenenue  xapakTepa | CTBa, COCTaBIIAThH

Cpebl. NuaukaTopsl. | ypaBHCHHS XUMHYC-

Peakiuu monHoro oOMeHa | CKHX peakIuid, pacio-
3HABaTh OIBITHBIM
IyTEM PacTBOPHI
ieao4ueu

58 Oxkcuppl, ux knaccudukamnus, | Oxcunbl. OKCHABI HazrsIBaTh OKCHUIBI,
CBOWCTBA (MPOOYKMUBHDLIL) HecoJeo0pa3yronme u COCTaBIATH ()OPMYJIBI,

cosieoOpasyronme YpaBHEHUS peaKIui

59 Comu B cBere TO/, nx Coun. DnekTpoauTudeckas | 3HaTh COJIH, xa-
CBOWCTBA (U3YUEHUE HOBO2O TUCCOLMAIMS  COJICH B | paKTE€pPU30BaTh XHUMH-
mamepuana) BOJIHBIX pacTBOpax. Psjm | yeckue CBOMCTBa

HanpsHKCHUH METaJIOB. | COJICH, OTIPEICIISATh
Conu KHCIIBIe M1 OCHOBHBIC. | BO3MOXXKHOCTh ~ MPOTE-
Jucconmanusi KHCIBIX W | KAHUS PEaKIHid HOH-
OCHOBHBIX COJICH HOro oOMeHa

60 ['erHeTHueckas CBSA3b MEXKITY OCHOBHBIE KJIacCHhI Ha3swiBath coequne-
Knaccamu Heopranmdeckux HEOPraHUYECKHUX HUS U3yYCHHBIX KJIac-
BEIIECTB (KOMOUHUPOBAHHDIN) | BEIIECTB COB, COCTaBIISITh

ypaBHEHUS XUMUYE-
CKMX peaKuuu
61 [IpakTuueckass pab6ota Ne 4. | BeimosHenue onbITOB, | OOpamarscs ¢ J1abo-
BblimonHeHne  OMBITOB, 1€~ | 1eMOHCTPHPYIOMIUX patopHbsIM  o0opyJio-
MOHCTPHPYIOIIHX I'C~ | reHeTHUECKYIO CB3b | BAHUEM W  Harpesa-
HCTHHCCKYIO  CBA3b  MCXKIY | vexy OCHOBHBIMH Kiac- | TEIBHBIMH TPHOOpaME
OCHOBHBIMH KjpaccaM | canp HEOPraHMYECKUX | B COOTBETCTBUH  C
HCOPTAHMHUCCKHIX — COCAMHCHUM | o 11 yiyenpit npaBujiaMH  TEXHHUKHU
(ypox- npaxmuxym) OesomacHoctu.  Pac-
MO3HABaTh HEKOTOPHIC
AHUOHBI M KaTHOHBI.
HabGmronenne CBONCTB
BEILIECTB U TTPOUCXO/IA-
[IUX C HUMH SIBJICHUN
62 OKHCIIATEIBHO- Knaccnbukamus peakmuii | 3HATh NOHATHS OKUC-
BOCCTAHOBHUTEIIbHEIC M0 W3MEHECHUIO CTENEHHU | Jjumesb, 80CCMAHOBU-
peaKIuu OKHCJICHHS: mejb, OKUCieHue u
(uzyuenue H08020 mamepuana) | OKUCIUTEIBHO- 80CCMAHOBIIEHUE
BOCCTAHOBUTEIIbHBIC peak-
LIYH. OKHCIUTEND,
BOCCTaHOBHUTEIb
63 YnpaxHenuss B coctaBileHud | Knaccudbukanms peakiuii | Onpenensars  CTENEHb
OKHCJIUTEIbHO-BOCCTAHOBU- M0 M3MEHEHUIO CTENEHU | OKUCJICHUS DJIEMEHTA B
TENBHBIX  peakuuid  (Ypok- | OKUCIICHHUS: COeIMHECHUH, co-
NpaKmuKym) OKHCJIUTEIIFHO-BOCCTA- CTAaBJATH  YPABHEHUS
HOBHTECIIbHBIC PeAKIHH. | xyMpuecKuX peaKiuit
OxucauTensb,
BOCCTAHOBHUTEIh

64 CBoliCTBa MPOCTHIX BemecTB - | CBOWCTBA IPOCTHIX CocraBiaTh  ypaBHE-
METAJIJIOB U HEMETAIOB, BECILIECTB - METAJIJIOB U HUS OKHCIIUTEIIBHO-
KUCIIOT, coueii B cBeTe OBP HEMETAJJIOB, KUCIOT U BOCCTaHOBUTEIbHBIX
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(KOMOUHUPOBAHHBILL)

coJjeil B cBeTe
OKHCJIUTEILHO-
BOCCTAHOBUTEIBbHBIX
peaxkuuin

peakIuii, WCIIOAb3YS
METOJT DJICKTPOHHOTO
Oayanca

65

[Mpaktuueckass pabora N7
«Pemienue

OKCIICPUMCHTAJIBHBIX 3aav»

Hayuutbcs oOpamarbest
1ab0paTOPHBIM
0o0opynoBaHuEM u
HarpeBaTeIbHbIMU
npudopamu B
COOTBETCTBUU c
npasuiiamu Th

o

Pacno3naBath
HCKOTOPBIC AHHWOHBI H
KaTHUOHBI, HAaOII01aTh
CBOMCTBA BEIISCTB U
MPOUCXOISAIINE C HUMHU
SIBJICHUS

66

O00011IeHNE u
CHCTEMAaTH3alMsA 3HaHUH IO
TEME «PacTBOpeHue.
PactBODpHI. CBolicTBa
PacTBOPOB 3JICKTPOIUTOBY

Hayuurtscs IIPUMEHSATH
IIOJIy4YCHHBIE  3HAHHUS B
COOTBETCTBUH C PEIIAEMOU
3aga4ei

CocTaBisiTh
XapaKTEePUCTUKY
OCHOBHBIX KJ1aCCOB
HEOPTraHUYECKHUX
COCIMHCHHUI c
IO3UIUH TEOpUHU
BJIEKTPOIUTAYECKOM
JIMCCOIUAIIIH;
MMOJIL30BaThCA
Tabnunei
PacTBOPUMOCTH;
COCTaBJIATh YpPaBHEHUS
peakuui,
COOTBETCTBYIOIIIUE
IIOCJICIOBATEIILHOCTHU
(«uemouxe»
IIpEBpaICHUN
HEOPTaHUYECKUX
BEIIECTB pa3HBIX
KJIACCOB)

67

Kourponeaas pabora Ne5 1o
TEeMe «PacTBOpeHue.
PactBOpHI. CBoilicTBa
pPacTBOPOB 3JIEKTPOIUTOBY

Hayuutbcsa
CaMOCTOSITEIILHO
NpPUMEHATh  3HAHUA
MOJIy4YeHHbIE npu
U3Y4YEeHUHU TEMBI u
BBINIOJTHEHUH
1ab0paTopHbIX padoT

CocTaBIsTh
XapaKTEPUCTHKY
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX
COEIMHEHUM C
MO3UIINHT TEOpuu
BIIEKTPOTUTHUECKOU
JIACCOIAITIH,
MOJE30BaTHCS
TaOIHIeH
pPacTBOPUMOCTH;
COCTaBIIATh YpPaBHECHUS
peakuui,
COOTBETCTBYIOIIUE
MOCJIeI0BAaTEeIbHOCTH
(«emouke»
IIpEBpaIECHUN
HEOPTaHUYEeCKUX
BEILIECTB Pa3HBIX
KJIACCOB)

Tema 7. IllpakTukym 2. CBoiicTBAa paCTBOPOB J1€KTPOJIUTOB 1

68

‘ [IpakTuueckas pabora

Ne7 ‘ Hayuutbcsi oOpamarbcs ¢ ‘ Pacno3zHaBatb
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«Pemenne
AKCIEPUMEHTAIBHBIX 3a7a4»

1ab0paTOPHBIM
obopynoBaHuEM u
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBHHU c

npasuiiamu Th

HCKOTOPBIC AHHWOHBI H
KaTHUOHBI, HAaOII01aTh
CBOMCTBA BEIIECTB U
MPOUCXOIAIINE C HUMHU
SIBJIEHUS

HTorosoe 06001menue 2 yaca

69 O00011IeHNE U cucTEMA- O000111eHNE U CH- Brruncisate Maccy,
THU3aIMs 3HaHU 10 Kypcey 8 cTeMaTU3alus 3HaHUM M0 | 00bEeM M KOJIMYECTBO
KJlacca, pelIeHre pacueTHBIX Kypcy 8 Kjacca, peuieHue | BEHIeCTBAa MO ypaBHE-
3aja4 (Ypok- npaKmuKym) pacueTHbIX 3a/1a4 HUSIM pEeaKIUi
70 Nrorosas kontpoisHas pabora | [IpoBepka 3HaHul, yMeHull | 3HaTh COCTaB, XUMHU-

U €€ aHaTN3 (KOHMPOIb,
OyeHka u Koppekyusi 3HaHutL)

Y HaBBIKOB yYallUXCS IO
BCEMY

HW3YYEHHOMY MaTepuany
Kypca XuMHuM 8 Kjacca

YEeCKUE CBOMCTRA
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKHX Be-
IIECTB; 0COOCHHOCTH
CTPOCHUS aToMa; IlJIaH
XapaKTePUCTUKHU XU-
MHYECKOT0 3JIEMEHTA,
THUIIBI XUMHYSCKHUX
cBsi3el. XapakTepu-
30BaTh XUMHYCCKHE
3JeMEeHTHI Ta0uIsl /1.
. MenpneneeBa n
CTPOCHUE UX aTOMOB;
ONPENEIATh TUII
XHMHUYECKOU CBS3H,
MIPUMEHSITh
MOJYYCHHbIC 3HAHUS
IIPU PELIEHUHU pac-
YEeTHBIX 3aJ1a4

Hroro: 70 yacos
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TemaTnuyeckoe MIIAHNPOBaAHUE

9 kJacc
No Tema ypoka Coneprxanue Bunel nesarenbHOCTH
YPOK
a

BBeagenue 6 yacoB

1

XapaKkTepucTuKa
XUMHUYECKOTO
JJIEMEHTA
HNHcTpykTax 1o
OXpaHe TpyAa

XapakTepucThKa JJIEeMEHTa II0 €ro
MOJIOKEHUIO B TEPUOJAMYECKOM CHUCTEME
xumudeckux djemenToB . . Menaeneena.

[IpumensTH
MOJIyYCHHBIC 3HAHUS U
YMEHHUS TIPU PEUICHUH
3aJlaHUil XUMHUYECKOM
HaIMpaBJICHHOCTU
3akperieHue
Marepuasna
XapakTepus3oBarb
XHUMHAYECKHE
SJIEMEHTHI MAaJIBIX
MEepUOAOB IO UX
ITOJIOXKCHUIO B
MEepUOANYECKOM
CHCTEME

CBoiicTBa OKCHIOB,
KHUCJIOT

CsolicTBa OKCHIOB, KMCJIOT B CBCTC TCOPUU
3JICKTpOHHTH‘I€CKOfI JUCConranuu 1u
IIpOoHCeCCOB OKUCIICHUA-BOCCTAHOBIICHUS.

[IpumeHsTH
MOJyYCHHBIC 3HAHUS U
YMEHUS [IPU PELICHUH
3aJlaHUd XUMHYECKON
HaIpaBJIE€HHOCTH
3akperieHue
Marepuaa

CBolicTBa
OCHOBaHMUH, coliei

CBoiicTBa OCHOBAHMII U COJIEI B CBETE
TEOPHUH IEKTPOIUTUUECKON JUCCOLMAIIIN 1
MPOIIECCOB OKHUCIICHUSI-BOCCTAHOBIICHUS.

IIpumeHnATH
MIOJIy4YEHHBIE 3HAHUA U
YMEHUS IPU PEeLICHUN
3aJaHUN XUMHUECKOU
HaIlpaBJIEHHOCTH
3akperieHue
MaTepuaa

I'eneTnueckue psasl
METAJIJIOB,
HEMETAJJIOB

I'eneTnueckue pAAabl METAJlJIa 1 HEMETAJIJIA.

IIpuMeHATH
MOJyYCHHBIC 3HAHUS U
YMEHHUS IIPU PELIEHUH
3aJaHu XUMHUYECKON
HAaIPABJIEHHOCTH
3akperieHue
Marepuana

[TepexonHbrit
JIIEMEHT.
AmdoTepHOCTh

[lonsATHE O MEpPEXOIHBIX 3JIEMEHTAX.
AMdOTEpHOCTS. I'eneTnueckuit pan
MIEPEXOTHOTO DJIEMEHTA.

JIaGopartopuslii onbIT. 1. [Toxydyenue
TUAPOKCHIA I[IMHKA M MCCIEIOBAHHUE €T0
CBOMCTB.

Uccnenosatn
CBOMCTBA U3y4aeMbIX
BEILIECTB
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Ilepuonnueckuit ITepnonnueckuit 3aKOH u | IIpumensaTs

3aKOH U MepUoMYecKass  CUCTEMa  XUMHUYECKHUX | TIOJy4YCHHBIE 3HAHUS

[IepUOANYECKAs anementoB JI. M. Menneneesa B CBETE€ | U yMEHWH IIPU

cuctema J[. W. y4€HUs O CTpoeHuu aroMa. VX 3HaueHue. pELICHUH 3aJIaHUi

Mengeneena. XUMHUYCCKOH
HaIMpaBJICHHOCTU
3akperieHue

6 Marepuasa
Tema 1 Metaiasl 15 yacos

Ilonoxxenue [Tonoxkenrne MeTaJIOB B IEpUOIUYECKON | XapakTepu3oBaTh

METAJLJIOB B cucteMe xumuueckux aneMeHToB . M. | xumuueckue

MEepUOINYECKON Menpneneea. O0mue GU3NIECKUe CBOMCTBA | AJIEMEHTHI MaJIbIX

CUCTEME MeTayuioB.  JlaGopaTopHble  OMBITBI 2. | TEPUOJOB IO UX

J.M.Menneneena.

O3HaKoOMJICHHE C o6pa3uaMH METAaJJIOB.

IIOJIOKCHHIO B

OO6ume ¢puzndeckue NEPUOIUECKON
7 CBOMCTBa METAJIOB CHCTEME
CnaBsl CriaBel, MX CBOMCTBA M 3HAUCHMUE. HccnenoBath
Jemonctpanuu. OOpa3sibl CIUIaBOB. CBOIICTBa HU3y4YaeMbIX
8 BEIIIECTB
XuMHYECKHE Merammueckas — kpucraumdeckas | MccimenoBaTth
CBOICTBA METAJUIOB | pellleTKa W METaJUIMYecKass XWMUYECKasl | CBOMCTBA M3y4aeMbIX
CBS3b. BemectBs HabmronaTe
U OITMCBIBATH
XAMHUYECKHE
MIPOIIECCHI C
IMOMOIILI0
€CTECTBECHHOI'O
(pycckoro) si3bIka u
9 SI3BIKA XMMUH.
XUMHYeCcKHe XHUMHYECKHE CBOMCTBA METAJIJIOB KaK Hccnenosath
CBOICTBA METAJUIOB. | BOCCTAHOBUTENEH. DIEKTPOXUMUUECKHI CBOICTBa H3y4aeMBbIX
Psim akTuBHOCTH P HANIPSIKEHHU METAJIOB U €T0 BemecTB_ HabmogaTh
METAJIJIOB WCIIOJIb30BAHUE JIJIS XapaKTePUCTHKHI U OIKCHIBATH
XUMHUYECKHUX CBOMCTB KOHKPETHBIX XUMHYECKHE
MeTayioB. JlJabopaTropHbIE ONBITHL. 3. MIPOIIECCHI C
B3aumojeiicTBuEe METaIIOB C pacTBOPaMU ITOMOIIBIO
KHCJIOT U COJICH. €CTECTBEHHOT'O
(pycckoro) si3bIka u
10 SI3bIKA XUMUH.
Meraiuisl B CriocoOslI MOJTy4eHUs: METAJIJIOB: MMHPO-, OnuceIBaTh CBOMCTBA
pupoze, ooIIIe THAPO- U DJIEKTPOMETAILTYPTHSI. H3yYaeMbIX BEIICCTB
CHOCOOBI TOyYEHUS Ha OCHOBE
METAIIOB HaOIIONEHNH 3a UX
11 IIPEBPALICHUSIMUI
OO0m1ue moHSTHS O Koppo3sus metamioB u cnoco0bl 60prObI ¢ UccnenoBats
KOPpO3HWH METaJIOB | HeH CBOICTBA U3y4aeMbIX
12 BEIIECTB
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[Ilenounsie Mertammet B mpupoae.  Oo6mme | MccnenoBars

METaJLIbI crocoObl ux nonay4yeHus. CTpoeHre aTOMOB. | CBOIMCTBA U3y4aeMbIX
[IlenouHble MeTaIIBI — MPOCTHIEC BEIIECTBA, | BelecTB ONuChIBaTh
ux Qu3nyecKre U XMMHUYECKHUEe CBOMCTBA. CBOMCTBA N3y4aeMbIX

JleMOHCTpaLuy. OO0pa3ipl | BemecTB Ha OCHOBE
LIEJIOYHEIX MeTaIoB  BianmMoneicTBue | HaOIIOIEHUH 3a UX
13 HATpus, JIUTUS C BOJIOM. MIPEBPAIICHUSIMU

Coenunenus Baxueiinime coefMHEHNS NIETTOYHBIX Uccnenosats
LIEJIOYHBIX METaJIJIOB — OKCHJIbl, THJIPOKCHUJIBI U COJIM | CBOMCTBA MU3y4aeMbIX
METAJIJIOB (xmopuabl, kKapOOHATHI, CyNb(ATHI, BewecTs OnuchIBaTh

HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B CBOMCTBA N3y4aeMbIX

HapoJHOM xo3siicTee. Kanuniinbie BEILECTB HA OCHOBE

ynoopeHus HAOIIOICHUH 32 UX
14 MIPEBPAIICHUSIMU

Oo6mas Crpoenue aromoB. lllenounozemensusie | UccnenoBarh
XapaKTepUCTHKA MEeTaulbl — TPOCThIE BEUIECTBA, HX | CBOWCTBA U3y4aE€MbIX
SIIEMEHTOB IJIaBHOM | pu3Wueckue W XUMHYECKHE CBOWCTBA. | BemecTB ONuChIBaTh
noarpynmsl 11 JlemoHcTpanuu. B3auMonencTBue KajablMsl | CBOWCTBA M3y4aeMbIX
IPYIIBI ¢ Bojoil. JlabopaTopHbIE OMBITHI. 4. | BelIecTB Ha OCHOBE

OszHakomyieHne ¢ oOpa3laMu MPUPOTHBIX | HAOMIOACHUN 32 UX
15 COEJIMHEHMIL: a) HaTpus; IIPEBPALICHUSIMUI

Baxueiinue Baxueiine coeqnHeHus Hccnenosatb
COEIUHEHUS LIEJIOYHO3EMENbHBIX METANIOB — OKCHJIbI, | CBOMCTBA M3y4aeMbIX
IIEIOYHO3EMEINBHBIX | THAPOKCUABI M CONH (XJIOpUIbl, KapOoHaThl, | BemecTB ONMUCHIBaTh
METaJJIoB HUTPATHI, cyabhaTsl u pocdarsr), ux CBOMCTBA N3y4aeMbIX

CBOMCTBA U IPUMEHEHNE B HAPOJIHOM BEILECTB HA OCHOBE
X03s1iicTBE HaOJI0IeHUH 32 UX
16 IIPEBPALICHUSIMHU

AJOMMHMH U €70 Crpoenue aToma, ¢dusnueckue n | Uccnenosare

COECIMHEHUS XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA. | CBOMCTBA U3Y4YaEMbIX
Coenunenus allOMUHUS — OKCHUI | | BemiecTB. ONUCHIBaTh
THAPOKCHA, UX aM(OTEpHBI XapakTep. | CBOMCTBA U3y4aeMbIX
Baxueiimne conu amoMunus. lIpuMeHeHne | BEeCTB Ha OCHOBE
AITIOMUHHUS u ero coeMHEeHUN. | HaOIroeHuH 3a X
JlaGoparopHble onbIThl. 4. O3HaKOMIJIEHHE C | IPEBPALICHUSIMHI
o0Opa3laMu MPUPOJTHBIX COSAUHEHHUN B)
AIIOMUHUS, 5. Ilonmyuenue ruapoxcuaa
QTIOMUHHUST U €ro  B3aUMOJCHCTBHE C

17 pacTBOpamMu KHUCIIOT M IIETOYEH.

XKeneso, ero Crpoenne aToMa, ¢buznyeckue u | Uccnenosats
CTpOEHHE, XUMHYECKHE CBOWMCTBA MPOCTOTO BEIIECTBA. | CBOMCTBA U3y4aeMbIX
¢buznueckue u JlaboparopHbie onbIThl. 4. O3HakOoMIIeHHE ¢ | BemecTB. OMHUCHIBATh
XUMUYECKHUE oOpasmamMu TMPUPOJHBIX COCIWHEHWH T) | CBOMCTBA M3y4aeMBbIX
CBOMCTBa xKelesa. BELIECTB HA OCHOBE

HaOJIFOIECHUI 3a UX
18 IIPEBPALICHUSIMUI
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19

I'enernueckue
psanel xenesa (1) n
xenesa (I11).
Baxwueimme conun
Kelesa

I'enernueckue  psabl Fe”* u Fe™".
2+ 3+

KauectBennsie peaknuu Ha Fe™ u Fe™.
Baxuenmme conmu  kejae3a.  3HadycHHE
JKejle3a, €ro COeJUHEHWH M CIUIaBOB B
pupoe u HapOJHOM XO3UCTBE.
Hemonctpanuu. [lomyueHue THIPOKCHIOB
xenesa (1) u (111).
JlaGopaTopHsbie onbIThl 6. KauecTBeHHBIE

2+ 3
peakuuu Ha MoHbI F€“" u Fe

HccnenoBaTh
CBOICTBA N3y4aeMbIX
BemrecTB. ONMCHIBATh
CBOMCTBA N3y4aeMbIX
BCIISCTB Ha OCHOBE
HaOJIFOIEHUI 3a UX
MpEeBpaIICHUSIMU

20

O06001IeHe 1
cUcTEMaTU3aIng
3HAaHUHU 110 TEME

[IpumensTH
MOJIy4YEHHBIC 3HAHUS
U YMEHUS IIpH
pELIECHNUH 3aJIaHUI
XUMUYECKON
HaIPaBJIECHHOCTH
3akpernieHue
Marepuasna

21

KonTtponbHas
pabora Nel o Teme
«Metanb

[IpumeHsTH
MOJTyYEHHBIC 3HAHUS
U yMEHUS IpU
pELICHUH 3aJIaHUI
XUMHUYECKON
HaIPaBJICHHOCTH
3akpernieHue
Marepuasna

Tema

3. IlpakTukym 1. CBoliCTBa MeTAJLJIOB U MX COelMHeHMH 3 yaca

22

[IpakTnueckas
pabota Nel
«Ocy1iecTBieHne
LENOYKH
XUMHUYECKHX
IIpeBpaLICHUI
METAJIJIOB.

Odopmnenne paboThI

[TpoBOAUTH
XUMHUYECKUE

SKCIIEPUMEHTBI
Hccaenoars cocras
I/I3y‘-IaCMI)IX BCIIICCTB.
HabGnronaTe u
OIKCHIBATH
XUMUYECKHE
MIPOIIECCHI C
MTOMOIIIBIO
€CTECTBEHHOI'O
(pycckoro) si3bIka u
A3bIKA XUMHU. /ICJIATh
BBIBOJIBI 13
pe3yIbTaToB
MIPOBEICHHBIX
XUMHNYCCKUX

30
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IIpakTnueckas
paborta No2
"Tlomyuenue
COCTUHEHUN
METaJJIOB U
M3Y4YEHHUE UX
CBOMCTB"

Odopmnenue paboTh

IIpoBOAUTH
XUMHUYECKUE

JKCIIEPUMEHTBI

HCCJ’ICg!OBaTB COCTaB
HN3Yy4aCMbIX BCIICCTB.

HaGnronaTe u
OIIKCHIBATH
XUMHYECKHE
MIPOIIECCHI C
ITOMOIIBIO
€CTECTBEHHOI0
(pycckoro) si3bIka u
s3pIKa XUMuH. JenaTts
BBIBOJIBI U3
Pe3yJIbTaTOB
MIPOBEJICHHBIX
XUMHYECKUX

24

IIpakTueckas
pabota Ne3
«Permienne
SKCIEPUMEHTAIBHBIX
3a/1a4 Ha
pacro3HaBaHue u
MOJIy4eHHE
BEILIECTBY

Odopmrnenne paboTs

[IpoBOoMTH
XUMHUYECKUE

OKCIICPUMCHTBI
Hccnenosars cocraB
HN3Yy4aCMbIX BCIICCTB.
Habaronars u
OIINChIBATH
XUMHUYCCKUC
IMpOHCCChI C
IIOMOILIBIO
C€CTCCTBCHHOT O
(pycckoro) si3bIka u
A3bIKA XUMHH. /I\CJIATh
BBIBOJbI M3
pe3ynbTaTOB
IMPOBCACHHBIX
XUMHNYCCKUX

Tema 3 «Hemerawiabs» 23 yaca

25

Hemeraisl: aromsl
U IIPOCTHIE
BEILECTBA.

OOmas XapaKTEePUCTHKA
HEMETAJUIOB: TMOJIOKEHHUE B MEPUOTUIECKOM
cucreme J[. M. MeHnueneeBa, 0COOCHHOCTH

CTPOCHUA aTOMOB, OJICKTPO -
OTpULIATCIIBHOCTDH KakKk MEpa
CHEMETATINIIMYHOCTH, pan

QJICKTPOOTPULATCIIBHOCTH.
KpHCTaJIHquCKOG CTPOCHHUE HEMCTAJIJIIOB —
MPOCTBIX BCHICCTB. AJ'IJ'IOTpOHI/IH. duznuec-

KHue CBOMCTBA HEMETAJIIOB
OTHOCUTENBLHOCTh  IIOHSATHH  «METaul»,
«HEMETAJLI.

HccnenoBath
CBOMCTBA N3y4aeMBbIX
BemecTB. ONUCHIBaTh
CBOMCTBA N3y4aeMbIX
BEIISCTB Ha OCHOBE
HaOJIFOIECHUI 3a UX
MpEeBpaIICHUSIMU

31



Bonopon

[lonoxxeHne B NEPUOJUYECKOM CHUCTEME
xuMu4deckux sneMmenToB [. 1. Mennaeneena.
CrpoeHune aToMa U MOJeKyibl. Pu3ndeckue
U XUMHUYECKHE CBOWCTBA BOJIOpOJA, €ro
MOJIy4EHHE U IPUMEHEHHUE.

HccnenoBaTh
CBOICTBA N3y4aeMbIX
BemrecTB. ONMCHIBATh
CBOMCTBA N3y4aeMbIX
BCIISCTB Ha OCHOBE
HaOJIFOIEHUI 3a UX

26 PEBpAIICHUSMU
l"anorenst Crpoenue atomos. [Ipoctsie BemecTBa, ux | MccnenoBars
¢bu3nyecKre 1 XUMHYECKHE CBOMCTBA. CBOMCTBA U3y4aeMbIX
Hemonctpanuu. O6pasiibl raloreHoB — BelecTs. OnuchIBaTh
MPOCTHIX BeriecTB. OOpa3Iibl MPUPOTHBIX CBOMCTBA U3Y4aeMbIX
COEIMHEHMI XJI0pa BEILECTB HA OCHOBE
HaOIIOZICHNH 32 UX
27 MIPEBPAIICHUSIMU
Coenunenus OcHoBHbIE COCIMHECHUS rajioreHoB | Mccnenosars
rajoreHoB (raoreHoBOAOPOJABl U TallOTEHUIbl), HX | CBOMCTBA M3y4aeMbIX
cBoiictBa. JlaGoparopuple ombITHL. /. | BemecTB. ONUCHIBATh
KauectBenHas peakuust Ha XJI0pUI-HOH. CBOMCTBa U3y4aeMbIX
BEIIECTB HA OCHOBE
HaOJIFOAEHUI 3a UX
28 NPEBPAIICHUSIMU
[lonyuenue KauectBenHas peakuust Ha XJI0pUI-HOH. HccnenoBarb
raJOreHoB. Kpatkue cenenus o xjaope, Opome, GTope U | CBONCTBA U3y4aEMbIX
buonorunueckoe noze. [IpumeHenne rajJjoreHoB u ux BelecTB. OnuchiBaTh
3HAYEHUE U COEAMHEHHUI B HAPOJAHOM XO35KCTBE. CBOIMCTBA U3YYaE€MBbIX
MIPUMEHEHHE BEILECTB HA OCHOBE
raJIor€HOB U UX HaOJI01eHNH 32 UX
29 COEIMHEHU N IIPEBPALICHUSIMHU
Bosnyx. Kucnopon. | Ctpoenue aroma, ajutoTponus, cBoiictBa u | MccnenoBarthb
O30H IIPUMEHEHHE CBOMCTBA U3y4aeMbIX
BenlecTB. OnuckIBaTh
CBOMCTBA U3y4aeMbIX
BEIIECTB HA OCHOBE
HAOIOICHUH 32 UX
30 NPEBpAICHUSIMA
Cepau ee Crpoenue  aroma, amiorponus, | McciaenoBars
COCAVMHEHHUS CBOMCTBa M TNpPHUMEHEHHE POMOMYECKOH | CBOICTBA U3y4aeMbIX
ceppl. Oxcuast cepel (IV) u (VI), ux | Bemects. OnuckiBaTh
MOJIy4YeHUE, CBOWCTBA W NIPUMEHEHUE. | CBOMCTBA N3y4aeMbIX
CepoBoJiOpo/iHAasT M CEpHUCTasl KHUCIIOTHI. | BEHIECTB HA OCHOBE
Hemonctpanuu. B3aumopeiicTBue cepsl ¢ | HAOMIONECHUN 3a X
MeTaJUIaMH, KHUCJIOPOJIOM. OO0pa3ipl | mpeBpanieHUsIMI
31 MIPUPOJTHBIX COSTUHEHUN CEpHlI,
CepHas kucnora. CepHas KucoTa U ee coiiu, ux npuMenenne | McciaenoBars
B HApOJIHOM X03siiicTBe. KauecTBeHHast CBOICTBA N3y4aeMbIX
peaxius Ha cynbdaT-uoH. JlaboparopHsie BelecTB. OnuchIBaTh
onbIThl 8. KauecTBeHHas peakuus Ha CBOMCTBA N3y4aeMbIX
Cynb(haT-HoH. BELIECTB HA OCHOBE
HaOJIFOIECHUI 3a UX
32 IIPEBPALICHUSIMUI
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OxkucnuTenbHbIe
CBOMCTBA CEpHOM
KHUCJIOTHI.
[ToBTOpHBIH
HUHCTPYKTaX 110
OXpaHe Tpyaa

CBolicTBa  KOHLEHTPUPOBAHHON  CEpHOI
KHMCJIOTBl B3aMMOJCHCTBUE C METalIaMU U
Hemetaiamu  Jlemonctparun.  O6pasibl
BAKHEHIINX I HApOJHOIO XO34HCTBa
cynb(aroB

HccnenoBaTh
CBOICTBA N3y4aeMbIX
BemrecTB. ONMCHIBATh
CBOMCTBA N3y4aeMbIX
BCIISCTB Ha OCHOBE
HaOJIFOIEHUI 3a UX

33 PEBpAIICHUSMU
A3sor CrpoeHue aroma U MOJIEKYJbl, cBoicTBa | MccnenoBars
IIPOCTOr'O BEILIECTBA. CBOICTBa U3y4aeMbIX
BelecTs. OnuceBaTh
CBOMCTBA U3Y4aeMBbIX
BEILECTB HA OCHOBE
HaOIIOZICHNH 32 UX
34 MIPEBPAIICHUSIMU
AmMuak AMMMaK, CTpOe€HUE, CBOMCTBA, nosydeHue u | Mccnenoath
MIPUMEHEHUE. CBOMCTBA U3y4aeMbIX
BeulecTB. OnuckIBaTh
CBOMCTBa U3y4aeMbIX
BEIIECTB HA OCHOBE
HaOJIFOAEHUI 3a UX
35 NPEBPAIICHUSIMU
Conun ammoHMs Comun ammonus, ux cBoictBa u | MccnenoBarh
npumenenne. Oxcuabl azota (1) u (1V). | cBoiicTBa H3yuaeMbIx
Jlaboparopubie omnbeiT 9. PacnosznaBanue | BemiecTB. ONHCHIBATH
coJieil aMMOHHUSI. CBOMCTBA N3y4aeMbIX
BEILECTB HA OCHOBE
HaOJI01eHNH 32 UX
36 IIPEBPALICHUSIMHU
Kucnoponnsie A30THas KUCJIO0Ta, €€ CBOMCTBA U HccenenoBars
COEMHEHUS a30Ta. npuMeHeHue. HuTpartel 1 HUTPUTHI, CBOICTBA U3y4aeMbIX
A3OTHas KUCJIOTa U | mpobJieMa UX CoJIep KaHus B BemecTB. ONuChIBaTh
ee COJIH. CENbCKOXO35MCTBEHHON MTPOLYKLIUH. CBOMCTBA U3y4acMbIX
A30THBIE y100peHusl. BEIIECTB HA OCHOBE
HAOIOICHUH 32 UX
37 NPEBpAICHUSIMA
OxucnuTenpHble CaoiicTBa KOHLEHTpUpoBaHHOH | Mccienosars
CBOMCTBA a30THOU AQ30THOM  KHUCJIOTBI  B3aUMOJCHCTBHE C | CBOMCTBA N3y4aeMBbIX
KHCIIOTBI MeTaJlsIaMi ¥ HeMeTaiuiamu JleMoHcTpanuu. | BemecTB. OnuchIBaTh
B3anmopeiicteue KOHIICHTPUPOBAHHOM | CBOMCTBA N3y4aeMBbIX
a30THOM KHUCJIOTHI ¢ Meabto. OOpa3ibl | BelIecTB Ha OCHOBE
BOKHEWIIUX JJII HApPOJHOTO XO3SIMCTBA | HAONIONEHUN 3a MX
38 HUTpPATOB IIPEBPALICHUSIMUI
dochop Crpoenne artoma, amioTponus, cBoiicTBa | MccienoBarh
O6emoro u  KpacHoro  (Qocdopa, uX | CBOICTBA U3yyaeMbIX
MIpUMEHEHNE O6pa3ibl MPUPOJHBIX | BemecTB. ONKCHIBaTh
COCIMHEHU I CBOMCTBA U3Y4YaeMbIX
BEIIECTB Ha OCHOBE
HaOIOICHUH 32 UX
39 peBpAICHUSIMA
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CoenuHenus OcHoBHBIE coeiMHEHUs: oKcua hocdopa Hccnenosath
dbochopa (V), oproocdopnas kuciaora u hocharsi. CBOMCTBA N3y4aeMbIX
dochopubie yIoOpeHus. BerecTB. ONMUCHIBATh
CBOICTBA N3y4aeMbIX
BELIECTB HA OCHOBE
HaOJIFOIEHUI 3a UX
40 PEBpAIICHUSMU
VYrnepon Yraepon. Crpoenue aroma, | MccrnenoBath
QIJIOTPOINMSI,  CBOWCTBA  AJUIOTPOIHBIX | CBOMCTBA M3y4aeMbIX
Moaudukanmii, npuMeHeHue. | BeuiectB. ONuchIBaTh
JleMOoHCTpaLuy. CBOMCTBA N3y4aeMbIX
[Tornomenue yriaem PacTBOPEHHBIX | BEIIECTB HA OCHOBE
BEIIECTB WJIM ra3oB. BoccraHoBneHne Meau | HaOMIONEHHI 3a UX
u3 ee okcyaa yrieM. OOpa3ibl IPUPOIHBIX | MPEBPALICHUSIMU
COEAMHEHHUH yriepoja
41
Kucnoponnsie Oxcunel yrnepona (ll) m (1V), ux | Uccnenosars
COETMHEHUS cBOiicTBa M mnpuMmeHeHue. KauecTBeHHas | CBOICTBa M3y4aeMbIX
yriepoaa peakius Ha yriaekuchbelii ra3. KapOonartsl: | BemecTB. ONMUCHIBATH
KalblUT, COAA, MOTAalll, WX 3HAYCHHE B | CBOMCTBA M3y4aeMbIX
MPUPOJE U KU3HU ueroBeka. KauecTBeHHas | BELIECTB HA OCHOBE
peakuus Ha kKapOoHar-uoH JlabGoparopHblie | HAOMIOAEHHI 3a UX
onbIT 10. IlonyyeHue yriaekucnoro rasa u | MNpeBpaLICHUSIMU
ero pacno3HaBanue. 11. KauecTBeHHas
peakius Ha KapOOHAT-HOH.
42
Kpemuuii u ero Crpoenue aToma, Kpucrajumueckuit | _Mcecnenosars
COECUHEHUS KpPEMHHUH, €ro CBOWCTBa M IIPUMEHEHHE. | CBOMCTBA U3y4aeMbIX
Oxcun kpemuus (IV), ero mnpupoansie | Beuiect. OnuchiBaTh
Pa3HOBUIHOCTH. JleMoHCcTpanuy. | CBOMCTBA U3y4aeMbIX
O6pa3siib MPUPOIHBIX COEMHEHUI | BEIIECTB HA OCHOBE
KPEMHUS. HaOII0ZIeHNH 3a UX
43 PEBpAICHUSIMA
CunukarHas Cunukatel. 3HadeHue coenuHeHui | Mccnenosars
[IPOMBIILIEHHOCTD. KpPEMHHS B >KMBOM M HEXHUBOM IPUPOJE. | CBOMCTBA U3y4aEMBIX
[loHsATHE O CHIMKATHOW MPOMBINUIEHHOCTH. | BemecTB. ONKChIBaTh
JlemoHCTpanuu. OOpa3ipl  cTeKIa, | CBOMCTBA M3y4aeMbIX
KepaMHKH, LieMeHTa. JlabopaTopHble OMNBIT | BELIECTB HA OCHOBE
12.  O3nakomyieHWE ¢  NPUPOAHBIMHU | HAOMIOACHUH 32 UX
CUJIMKATaMH. 13. O3HakomileHHE  C | PEBpaALICHUSMHU
MPOAYKIIMEN CUJIMKATHOMN
MIPOMBIIIJIEHHOCTH.
44
KauecTBeHHbIE KauecTBeHHBIE peaknnu [IpumeHnATH
peakunuy aHUOHOB aHMOHOB(TaJIOTEHOB, CyNb(}at, kKapOoHar, II0JIy4YEHHBIE 3HAHUS
CWJIMKAT, HUTpAT...) U YMEHUS IpH
pPELIEHNUH 3aITaHUI
XAMHYECKON
HaIpPaBJIEHHOCTH
3akperieHue
45 Marepuala
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O06006111eHE U
cUcTeEMaTHU3aIusg
3HAHUH 10 TEME

IIpumeHATH
MOJTy4YCHHBIC 3HAHUS U
YMEHHUS [IPU PELICHUN
3aJaHUuN XUMHUUECKON
HaIPaBJICHHOCTH
3akperieHue
Marepuasa

47

KonTpomnsHas padora
Neo2 o Teme
«HemeTtamey

[IpumeHsTH
MOJIyYeHHBIC 3HAHUS U
YMEHUS [IPU PELICHUU
3aJlaHUI XUMHYECKON
HaIlpaBJIECHHOCTH
3akperieHue
Marepuaa

Tema

4. llpakTukymM 2. CBolicTBa coeJUHeHMII HeMeTaL10B 3 yaca

48

IIpakTnueckas
pabora Ne4
«[Tonyuenue,
coOupanue u
pacro3HaBaHue
ra3oB»

Odopmnenne paboTs

[IpoBOUTH
XUMHUYECKUE

OKCIICPUMCHTBI
Hccnenosars cocraB
HN3Yy4aCMbIX BCIICCTB.
Habmronars u
OIINChIBATH
XUMHUYCCKUC
IMpOHCCChI C
IIOMOIIBIO
C€CTCCTBCHHOI' O
(pycckoro) si3bIka u
A3bIKA XUMUUN. Z!GHaTb
BBIBOJbI U3
pe3ynbTaTOB
HpOBeI[eHHBIX
XUMHUYCCKUX

49

[IpakTrnueckas
pabota Ne 5
«Pemenne
9KCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe
«Iloarpymnma
KHCIIOPOZAa

Odopmnenue paboTs

ITpoBOAUTH
XUMHUYECKUE

9KCIEPUMEHTBI

HccnenoBaTh cocTaB
M3y4aeMbIX BEIIECTB.

Hab6nronats n
OIHCHIBATH
XUMHYECKHE
MIPOIIECCHI C
TTOMOIIIBIO
€CTECTBCHHOTO
(pycckoro) si3blka 1
SI3BIKA XUMUH.
Jenate BBIBOJIBI U3
pe3yIbTaToB
MIPOBEICHHBIX
XUMHUYECKHX
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IIpakTnueckas
pabota Ne6
«Pemenue
JKCIIEPUMEHTAIIbHBIX
3a/1a4 110 TeMe
«Iloarpynna azora u
ynepoaa»

Odopmnenue paboTh

IIpoBOAUTH
XUMHUYECKUE

JKCIIEPUMEHTBI

HCCJ’ICg!OBaTB COCTaB
HN3Yy4aCMbIX BCIICCTB.

HaGnronaTe u
OIIKCHIBATH
XUMHYECKHE
MIPOIIECCHI C
ITOMOIIBIO
€CTECTBEHHOI0
(pycckoro) si3bIka u
s3pIKa XUMuH. JenaTts

BBIBOJbI U3

pe3ynabTaToOB
IIPOBEICHHBIX
50 XUMHUYECKHUX
Tema 5. Oprannuyeckue coeqnnenus 12 yacon
[Ipeamer BemecrtBa OpraHU4eCKUe u | Uccnenosarp
OpraHu4ecKou HEOPraHU4YecKue, OTHOCHUTEIILHOCTh | CBOMCTBA U3y4aeMbIX
XUMUHU. MTOHSTHS «OpraHMyYecKHe  BelecTBay. | BemecTB. OnuChIBaTh
[IpyunHbl  MHOTOOOpa3usi OPraHMYECKHX | CBOMCTBA M3y4aeMbIX
COCIMHEHU. XHUMHYECKOe CTPOCHUE | BEILIECTB HA OCHOBE
OpraHUYECKUX COEMHEHUI. | HAOMIOAEHUH 3a HX
MounekynsipHble U CTPYKTYpHbIE (DOPMYJIBI | IPEBPALIEHUSIMU
OpPraHUYECKUX BEILIECTB.
JemoHcTpauuu. Mojenun Mosekyn
MeTaHa W JpYyTuX  yIJI€BOJOPOMOB.
B3aumopeiicTBue 3TuiI€Ha € pacTBOPOM
nepmanraHata kaiaus. OOpasiubl dTaHoNa U
riuepuHa. KadecTBeHHass peakiusi Ha
MHOT0aTOMHBIE CIIUPTHI. [Tomryuenune
YKCYCHO-3TWJIOBOrO  3¢upa. OwmbLieHHE
Krpa.  Bzaummoneictsue  TIIIOKO3BI  C
aMMHauHbIM pacTBOPOM OKcHja cepedpa.
KauectBenHass peakuuss Ha  Kpaxmall.
JlokazaTenbCcTBO HAJIMIHUS
(YHKIIMOHANBHBIX TPYII B PacTBOpPax
aMUHOKHCIIOT. ['opeHne OenkoB (IepcTH
WU NTUYBUX TepbeB). lIBeTHble peakuuu
OeNKOoB.
51
[IpenenvHble MeraHn u 3TaH: ctpoeHue Mmosekynl. ['openne | MccnenoBath
YIIIEBOJIOPOJIBI MeTaHa M JTaHa. JleruapupoBaHME 3TAaHA. | CBOMCTBA U3yYaEMBIX
[Ipumenenne  Merana.  [IeMoHcTpanuu. | BeniecTB. ONUCHIBaTh
Monenn MoJeKyl MeTaHa M JIPYIHX | CBOMCTBA M3y4aeMbIX
YTJIEBOIOPOIOB. BEIIECTB Ha OCHOBE
HaOIOICHUH 32 UX
52 NPEBpAICHUSIMA
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Henpenenbusie

XUMHUYECKOe CTPOCHUC MOJICKYJIBI 3THJICHA.

HUccnenosath

YIJIEBOAOPO/BI. JIBoiiHast cBsi3b. B3anmoaeiicTBUE ATUIIEHA C | CBOMCTBA H3y4aeMbIX
OTUJEH U ero BoAOM. Peaknuu nomuMepusanuu 3TuieHA. | BemecTB. ONKUCHIBATh
TOMOJIOTH [HonusTnnen u ero 3HAYEHHUE. | CBOMCTBA U3yYaeMBbIX
JleMOoHCTpaLuy. Monenu MOJIEKYJI | BEILIECTB HA OCHOBE
yriaeBoIopoaoB. B3aumoneiicTBue sTHiIeHa | HAOMIOACHUN 32 UX
c pacTBOpOM  II€pPMaHraHaTa Kajus | IPEBPALICHUSIMU
JlaGopaTtopubie ombIThl. 14. M3roromnenue | M3roraBnuBarh
MOJIENIEN MOJIEKYJI YIJIEBOJOPOIOB MOJIETN MOJIEKYJ
53 YTIIEBOIOPOIOB
CrupTsl [lonsTie o npenenbHBIX OAHOATOMHBIX | MccnenoBaTh
CHUpTax Ha MPUMEpPax METAaHOJA U ATAHOJIA. | CBOMCTBA U3y4aeMbIX
TpexaToMHBIi  cnupr  —  TIMUEpHUH. | BeulecTB. OnuchIBaTh
JleMOHCTpanuu. OOpasupl 3TaHONIa U | CBOMCTBA M3y4YaeMbIX
miuepuHa. KadecTBeHHas peakuusi Ha | BEHIECTB HAa OCHOBE
MHOTOaTOMHBbIE CcHHUPTHL. JlaGopaTopHbie | HaOMIOACHUN 32 UX
o4 onbIThl. 15. CBolicTBa INIMIIEpHHA. IIPEBPALICHUSIMUI
Anbaeruisl [lonsitTne o006 anpaermpax Ha npumepe | MccnenoBaTh
YKCYCHOTO aJIbJIerua. OxucieHue | CBOWCTBA U3y4aeMbIX
aNbJIeTH/1a B KUCIIOTY. BeniecTB. ONuCHIBaTh
CBOMCTBA U3y4aeMbIX
BEIIECTB HA OCHOBE
HaOJI0IeHNH 32 UX
55 MIPEBPaIICHUSAMU
[IpenenbHble OnHOOCHOBHBIE TIpenenabHble KapOoHoBbIe | MccnenoBaTh
OJTHOOCHOBHbIE KHCIIOTHI Ha TMPUMEpPe YKCYCHOM KHUCIIOTHI. | CBOMCTBA M3y4aeMbIX
KapOOHOBBIE Ee cBoiictBa u npumenenue. CreapuHoBas | BeuecTB. OnuChIBaTh
KUCIOTHL. CIIOKHBIE | KUCIOTa KAaK IMPEJICTaBUTENIb  YKUPHBIX | CBOMCTBA U3yYaeMbIX
3¢upsl KapOOHOBBIX KUCJIOT. BEIIIECTB HA OCHOBE
Peakuuu stepudukanuu U MoHsATHE | HAOIIONEHUH 3a X
0 CIOXHBIX 3¢upax. JleMOHCTpaluu. | MpeBpaLICHUSIMHI
56 ITosyyeHHne yKCYCHO-3TUIIOBOTO 3¢upa.
Kupe XKupsl kak croxkHble 3(QUPHI TIULEPUHA U HccenenoBars
KUPHBIX KUCIIOT. JleMoHCcTpamuu. CBOICTBA U3y4aeMbIX
OMbUIeHHE KHpA. BenecTB. ONMChIBaTh
CBOMCTBA N3y4aeMbIX
BEIIECTB HA OCHOBE
HaAOIOIeHUH 32 UX
S57 MpEeBpaLICHUSIMHI
AMMHOKHUCIIOTHI. [lonsTtue 00 amuHokucioTax. | Mccnenosars
benku Peaknmn nonmkoHneHcannu. benkw, WX | CBOWCTBA M3y4aeMbIX
CTpoeHMe M Ouonoruyeckas  poib. | BemecTB. OnuckIBaTh
JleMoHCcTpanuu. Jloka3aTenbCcTBO | CBOMCTBA M3YYaE€MbIX
Hamuuusg  (QYHKIHOHAIBHBIX  TPYNI B | BEHIECTB HA OCHOBE
pacTBopax aMHUHOKHCJIOT. ['opeHre OenKoB | HaOMIOACHHI 3a UX
(mepctu WM OTHYBMX TepbeB). LIBeTHbBIE | MpeBpanIeHUIMU
58 peakuu OCIKOoB.
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YrneBonsl. [Tonsarue 06 yraesogax. I'moxko3a, ee | MccnenoBars
CBOWCTBA W 3HaueHHWe. JleMoHCTpauuu. | CBOMCTBA U3y4aeMbIX
BzaumoneiicTBue TIIIOKO3BI ¢ aMMHAdYHBIM | BemiecTB. OIMHCHIBATE
pacTBOpOM oKcHaa cepebpa. | cCBOWCTBA U3y4aeMbIX
JlaboparopHble onbITHL 1 6. B3anMoelicTBre | BEIECTB HA OCHOBE
MIIOKO3bl ¢ TuapokcunoM meau (l1) 6e3 | HaGmromeHuid 3a ux
59 HarpeBaHus U IPU HArpEeBaHUU. MIPEBPAIICHUSIMU
[Tonumepsr. Kpaxman u LIEJITI0JI03a (B | UccnenoBath
CpPaBHCHHMH), HX OHOJOTHYECKas pOJIb. | CBOMCTBA H3y4aeMBIX
JleMoHcTpanum. KauecTBennas peakuus | BemecTB. OnuUchIBaTh
Ha Kkpaxmain. JlaGoparopHble omnbITHL17. | cBOICTBA M3ydaeMbIX
B3aunmoaeiicTBre Kpaxmaia ¢ HOJ0M. BEIIECTB HA OCHOBE
HaOIIOACHUM 3a UX
60 MIPEBPAIICHUSIMU
O6o06menue u [TpumeHsTH
CHCTEeMaTH3allHs MOJIyYEHHbIE 3HAHUS U
3HAHUH 10 TEME YMEHUS MPU PEIICHUH
3aJlaHUH XUMIYECKON
HaIpaBJICHHOCTH
3akpernieHue
61 Marepuasna
KonTpomasHas padora
Ne3 mo Teme
«Opra"nunyeckue
62 COCIUHEHMS»
Tema 6. O6001IeHNE 3HAHMI 10 XHMHH 32 KYPC OCHOBHO# IIKOJIbI 6 4acoB
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH [IpuMeHATh MOTyYeHHBIE
W3MCHCHHS CBOMCTB | M3MEHEHHUS CBOMCTB DJIEMEHTOB U 3HaHUS U YMEHHUS IpU
9JIEMEHTOB U UX WX COCIMHEHUH B MIEpUOAaX U pelIeHUH 3aJaHui
COCIUHCHHI B rpyIIax B CBETE MPEACTABICHUN O | XMMHUYECKOW HAMPaBIEHHOCTH
nepuoaax u CTPOEHUH aTOMOB DJIIEMEHTOB. 3akperieHue marepuaia
rpynnax. 3HaueHue
MEPUOTUYECKOTO
3aKOHa.
63
Turne! cBs3eit u Tunel xuMuueckux cBsizer | [IpuMeEHSTH MOJydeHHbIE
KPUCTAITTUYECKUX i THITBI KPUCTAJUTMYECKUX | 3HAHUS U YMEHUS MPHU
pELIEeTOK. pELIEeTOK. pelIeHUH 3aJaHui
BzanmocBs3n XAMHUYECKOW HAMPaBIECHHOCTH
CTPOEHHUS U CBOMCTB 3akperieHre Marepuania
64 BEIIIECTB.
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Knaccudukanus

Krnaccudukanus XuMuuecKux

IIpuMeHATH OIy4YEeHHbIE

XUMHUYECKHUX peakIui o pa3InyHbIM 3HaHUS U YMEHHUS IpU
peaKkuuii mo MpU3HAKaM (YKCII0 U COCTaB pELIEHNUH 3aJaHUI
pa3InYHbIM pearupyrouux BeueCTB, TEIJIOBOM | XMMHYECKOW HAIPABIEHHOCTH
IIPU3HAKaM. 3¢ QeKT, NCIOoTb30BaHNE 3akperieHue Marepuana
KaTajau3aropa, HalpaBJICHUE,
65 W3MEHEHUE CTEIICHU OKUCIICHHUS)

VYuennueckas Bxuan, BHECEHHBIN PyCCKUMU Co3aBaTh MPOEKTHBIE PAOOTHI
koH(pepeHnus «BbI- | yUeHBIMH — XHMHKAMH B pa3BUTHE | (COOOIICHHUS, TPE3CHTAIINH,
narormuecs pycckue | xumun. Iloptpers! yuensix M. B. | miakater)
YYEHBIE-XUMUKW. JlomoHocoBa, /I.11. MenneneeBa

66 A.M. bytneposa u ap.
Yuenunyeckas Bxknan, BHECEHHBIA PyCCKUMHU Co3z/1aBaTh IPOEKTHBIE
KoH(pepeHnus «Bbl- | yICHBIMH — XUMUKAaMH B pa3BUTHE | paboOTHI (COOOIICHNMS,
jaromuecs pycckue | xumuu. Iloptperst yuensix M. B. MPE3EHTALINH, [1JIAKATHI)
YUYEHBIE-XUMUKN». Jlomonocosa, /[.11. Menneneesa
A.M. bytneposa u ap.
67
Nrorosas
JUArHOCTUYECKas
pabota 3a Kypc
68 «XUMHUS»
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